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Physical Science …………3333šššš5555éééé EEEEGGGG]]]]ZZZZzzzzgggg6666YYYY .1

**¥xlZgÃ¥x”{£g~Z»ðÐ».ÞeöB@*ìX : eeeeöööö
8lZg = Z»ð<ˆ!7

SI óMKS óCGS ZÂxZzgZ»×V:
Sl. No. Âx»**x îw S z‰Ü ',¹gz Š âgÅu]

1. F.P.S. Å 1&+ ] D D D

2. C.G.S T¢a&ª ¤/Zx ] D D D

3. M.K.S ¢a ³¤/Zx ] D D D

4. S.I ¢a ³¤/Zx ] Z'.2.ç GFJ úy
Calven

 sÞ
Candella

îîîîwwwwÅÅÅÅeeeeöööö::::
Š6,g¿ƒð0*"54-ê

HGEGÅsc»îwìTÅ£g~Z»ð¢aBCìX¬x 0oC (~ Archives ckÆWgwi)
**ñYîw» 1,6,50,763,73 ÅÃqÆ Orange Colour (Æ�CÙÐ{g`ƒäzZà Kryoton Š!*ƒ6,™ðy)

Ã,ƒ@*ìX
îwÅeöóªó¢aó³¢a~ÅYCìX

³¤/ZxìX 1 Š6,ggÇƒñö&4-ê
HGEÆ•}ÅS 0oC (~ Archives SóckÆWgwi)

¢a1 =  ª 100 =  B¢a 1000 

³¢a 1 =  ¢a 1000

ª1 =   B¢a 10

)uwe\(»ZEwHY@*ìX Vernier Caliper óTape óScale îVÅeöÆn
B¢a~„™ÆŠ¬c*Y@*ìXZkÆfg=Ë 10 ƒ@*ìZk~Zq-T¢aÃ (Cu) te:ª6,Œ ::::Scale

~¥xHYYìX cm —»awZ(gtÆZq-£xJ-
Šø7[�Zk Tape ¢aJ-eöÆ 100 ¢aÐ 1 Æfg=(,}îwÅeöÅYCìX¬xîg6, ::::Tape

Zzg¢aÆ¶K**]ñ�ŠƒD�X cm ~
Y~ZXŠHXZk~Šzð-VÃZEwHŠHZq-ZÝe 1630 uwe\Ã
ÛZú‚0Zy0*wzg.ä uwe\:

gLŠg�V~)B¢a(~„HY@*ìX 10Ã cm ~

1



1 M.S.D = 1mm

B¢aÆ)z~ƒ@*ìX 9/10 ŠzuZŸeT»CÙŠgz  

1 V.S.D = 9/10 mm

∴ Least Count = 1 − 09mm

= 0.1mm

= 0.01cm

~¥xHYYìX cm ªuwe\ÅæŠÐË—»îwZ(gtÆŠz£â]J-
—»îw Length = M.S.D + V.S.RXL.C 

Ÿe»¶Ky+ZÝe»¶Ky + Z�F,+Ñg
ËÌegŠ-Zg~»gK¥x™äÆnZkÆîwZzg²nÃ¢[Š¶6,gKÅZ»ð%,ª&¢aìX ggggKKKKÅÅÅÅeeeeöööö::::

ÅæŠÐ¥x™Mh�X)±Ÿ‰)í(»½ Graph Paper ËÌ)=Ÿ»gKF,½»½ ))))±±±±ŸŸŸŸ»»»»ggggKKKK::::
Æ”}z){»gK¥x™äÆnZkÃF,½»½6,gÄ™ZkÆuzŠÃRÐ¶K0+„™**e’Zk
ÆẐy~ÆZ0+g0*ñYäzZáZygL%ŠVÃk�ÛÐic*Š{�ZyÓx

Z%ŠV»ù·Ÿ»g�»gK%,B¢aÅßg]~qÝƒÇX
%,¢a 1 = %,¢a = 10

-4
 %,¢a

%,B¢a 1 = %,ª = 10
-2

 %,¢a

:CÙ—¼:¼(=ÍCìX—�(=ÍCìz{wB@*ìXË̂kz~i}Z…Š~̂»w¥x wwwwÅÅÅÅeeeeöööö::::
™äÆnZkÆîwó²nZzgñN*ðÃ¢[Šc*Y@*ìXZkÅZ»ðkª&k¢aƒCìX

(cm)3 = Cubic Centimeter (CC)

(mm)3 = Cubic mili miter         

1000 CC = { 1

B{ 1 = 1CC

){óB{(~0*c*Y@*ìX¬xîg6,ZEwƒEZáWÑ]óZ2Z:ó**LzZàÜZkó**…ó CC âO]»w ââââOOOO]]]]»»»»wwww::::
ø’óz){

ÃHg{lZgÆâO]Ã**LÆnZEwHY@*ìX ********…………
Ã¥x”{w~Ðïá‰âO]»w¥x™äÆnZEwHY@*ìX øøøøssss

Æm.niscus (¹Y@*ìXZyWÑ]~¶Kyå minisus **…Zzgø’ÆZz6,~RF,hƒCìTÃÈR)
−RÐ¥xHY@*ìX

2



Âx~ZkÅ S.I —ÅlZgâŠ{�ËŸ~0*c*Y@*ì²-.3ï GGGB@*ìXŸÅSåvƒCìX SSSSZZZZzzzzggggÅÅÅÅeeeeöööö::::
Z»ð³¤/ZxìX¬xîg6,³¤/ZxSÆOñziyÆnZEwƒ@*ìXpziyZzgS~¹

Ûtƒ@*ìXŸÅS6,ZW,™äzZá̧]æ�—ÃZKY+$¤ìziyBCìXZkÅeö
Æn‚Š{F,Ziz»ZEwHY@*ìX

ÑÄ»Z®gSZzgw6,ƒ@*ìX—ÅSÅZ»ðwÑÄBCìLLc*óóÑÄ—ÅSZzg ÑÑÑÑÄÄÄÄZZZZzzzzggggZZZZkkkkÅÅÅÅeeeeöööö::::
Ÿ~0*ðYäzZàÚ~ìX

S&w = ÑÄ

ããããCCCCŠŠŠŠ~~~~ZZZZzzzzggggZZZZ~~~~....™™™™ŠŠŠŠ{{{{ZZZZ»»»»××××VVVV::::
îwSZzgz‰ÜãCŠ~Z»×V�ZzgZ+Z»×V�ZyãCŠ~Z»»ÇVÐZ~.ÅYC�Z~.
™Š{Z»×VBC�X

gKDwDgëgDÑÄD¸]fí{
¹¹¹¹((((,,,,}}}}ÃÃÃÃ++++VVVVÃÃÃÃ********LLLLÆÆÆÆnnnnÀÀÀÀ§§§§iiii::::

uuÅMðóŠzàzVÆŠgxy»Ã,ZóEwGYäzZáZziZgzVÐëŠgc*ƒVÅahZðó(gzVÆ
ŠgxyÃ,7¥x™MhXZkÆnë[»§iZEw™D�X
Zq-Z2Z:~0*ãkZk»wâ^<XZk~)±̂k)ßÃ(W×W×ghØXQ0*ã+ß» ))))±±±±̂̂̂̂kkkk»»»»

9999AAAAêêêêEEEEMMMM::::
ƒÇX y -x wâ^<A$ß»w

8lZgÅeögzi%{Åi0+ÏZzg¢]~¢zg~ìX �

Z~.™Š{lZg, .2 ãCŠ~lZg, .1 8lZg,ŠznÅƒC�X �

Æ8lZgÅeö**eìX (Unit) %Z»ð �

Ë8lZgÅeöZkÅ¥x”{£g~lZgTÃZ»ðë�Ð».Þ™ÆÅYCìX �

ËlZgZzgZkÅZ»ð~0*ðYäzZàÚZklZgÅˆ!7ƒCìX �

ZEw”{Z»ð»ZEw™D�X (2) Ë8lZgÃÒy™äÆnZkÅˆ!7 �

eöÐ%ZŠLL**¥xlZg»¥x”{£g~Z»ðÐ».Þìóó �

8lZg  =  Z»ð<ˆ!7

qÝÅYäzZàZzgps:ƒäzZàƒV (Reproduciable) �Z»ðëZEw™D�z{zZãŠz!*g{ �

(Unchangeable)

îwSZzgz‰ÜãCŠ~lZg,BC�YètZq-Šzu}ÐMiZŠƒC�XãCŠ~lZgzVÅZ»×VãCŠ~Z»×V �

BC�X

3



8lZg,‰gKXwXÑÄXgëgz){Z~.™Š{lZg,BC�X �

Z~.™Š{lZgzVÅZ»ðZ~.™Š{Z»×VBC�X �

îw<²nó—~ = Z~.™Š{lZg,ãCŠ~lZgzVÅ̂~ªCÙÅY$Ë�X}w �

S.I óMKS óCGS ¬xZEw~Z»ÇVÆ&Âx~X �

MKS (Meter - Kilogram - Second) ó CGS (Centimeter - Gram - Second)

S.I (International System Units)

Âx~&ãCŠ~lZgzVÆ´z{Zzg&ãCŠ~lZg,Ì áïÅˆ�X S.I �

',¹gzÅZ')42.ç GFGJ~eö (1)

Zzg (Kelvin) Šú+ (2)

(Candella) âgÅu]ÃsÞ (3)

Š6,g¿ƒð0*Å54-ê
HGE OoC ~ (Archives) Âx~îwÅ£g~Z»ð¢aìXtckÆŒÛd$ S.I c*MKS �

Åsc»îwìXZkîwÅ£g~Z»ð¢aBCìX
Âx~SÅZ»ðú¤/ZxƒCìXZkÅ°p-VÅY$Ëì�tZkö&4-ê

HGEÆ•}ÅSì� S.I Zzg MKS �

Zkz‰ÜckÆYMgYi~ôp™Šc*ŠHìX

kH z‰ÜÅZ»ðÓxÂñV~U*6c*]ƒCìU*6Z»ð]Å°pZk§bÅYCìXtZz‰FŠy» �

ìX
ZPZiÅŠÆn 9,192,631,770Æ Zz‰FŠy‚w½~Šz|ÛŠy»Šgxy»z9c*]4gê G�CÙ �

Šg»gz‰ÜìX
‚Š{F,Zizc*¾ãŠZgF,ZizÃëZEw™D�XZ#�gLÎäÆ (,~�#ÖzZà—ÅS¥x™äÆn �

•}ÅS¥x™äÆnëˆkF,ZizZEw™D�X
z‰Ü**LÆnßv{c*wc*^g0{~ZEw™D�X �

ZkÆZ�F,+Ñg6,«ƒCìX (Accuracy) M!Å¡ �

M!»Z�F,+Ñgz{Z�F,+eöì�ZkM!Ð9îg6,Šgc*ÄÅY$ËìX �

B¢aÌÇîg6,**0*YYìXtŠz z{M!ìTÆfg=¢a»ŠÎZVz (Vernier Caliper) uwe\ �

~0*w 1630 Xuwe\Ã (Vernier Scale) ZzgŠzuZŸe (Main Scale) ð-V6,Œƒ@*ìZq-ZÝe
zg.äZXŠHX

(LC) Z�F,+Ñg = 1MSD = 1VSD �
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T¢a 0.01= B¢a 0.1 = B¢a = uwe\»Z�F,+Ñg �

uwe\Ð—»îwZkŸ‚ÅæŠÐ¥xHYYìX �

—»îw = MSR  + VSR < LC

ÈâÆîwÅeöZq-ÑmŠJÇZzgZÏÅæŠÐ™Mh�X �

gKÅeöÆnëîwZzg²nÃ¢[Š}™¥x™Mh�X �

gK = ²n<îw
Âx~gKÅZ»ð%,¢aìX MKS �

ŸÆgKÅeöF,®Æ»½Æfg=¥x™Mh�X (Irregular) )±Ÿ �

CÙ—¼:¼(=ÍCì�(=ÍCìz{wBCìXw¥x™äÆnîwD²nZzg—~Ã¢[Šb7,@* �

ìXXwZq-Z~.™Š{Z»ðƒCìTÃîwÅZ»ðÐZ~.HY@*ìX
ìX Âx~wÅZ»ðk¢a MKS �

{ 1000 = k¢a 1 Zzg 1000 C.C = kT{ 1000 = âù»w{~**0*Y@*ìXZq-{ �

ó**… (Measuring Flask) ŠgzŠZgZ2Z:ÃâO]»wB{~**LÆnZEwHY@*ìX**LzZàÜZk �

ZkÅZWF,+ (Burette) ÐHg{lZgÆâO]**LÆnZEwHY@*ìXZ#�ø’ (Pipette) 

Rö~Ðâù»”g¢zg]wï%ÆnZEwHY@*ìX
Îƒ@*ìX (Stop Cork) ø’Æ−z~gzueZ^ �

~âùÅRÃŠ¬YñÂz{Zz6,ÅY+$ËŠgF,hÃMCìXtF,hR»zÈR Pipette c*Burette �

Æ−zÐâ^HY@*ìX (Miniscus) B@*ìXZyMÑ]~¶KyåÈ (Miniscus)

Âx~SÅZ»ðú¤/Zx SI âŠ{Åz{lZg�ËŸ~0*ðYCìSBCìXŸÅSåxƒCìX �

ìX
ziyÐ%ZŠi}Å̧]æì�—ÃZK§s¤ìX �

SÃ‚Š{F,ZizÐË¥x”{£g~SÐ».ÞHY@*ìX �

Z¤/Šz)z~SzZáZ�xÃF,ZizÅe&+~Æ%œ/ÐŠzâVY+$)z~Ã+V6,\dc*YñÂF,ZizÅe&+~ÇZ| �

‚~‡ìgìÏXt‚Š{F,Ziz»QßwB@*ìX
¤/xZ�x»ziygZ„îg6,F,ZizÐ7¥x™**e’X �

ecX Z¤/ë',@Æfg=âùÅS¥x™**eT�Âziy™äÐ¬',@ÅÛzãRÃ7g~§b™s™¢8 �

ÑÄZq-Z~.™Š{lZgì�SZzgw6,«ƒCìX—ÅS°Z»ðwÑÄBCìc*ÑÄ—ÅS �
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Zzgw~0*ðYäzZàÚìX
ÂñV~ÑÄÅZ»ð¤/Zx°k¢aìX S.I Zzg MKS �

Zq-kT¢a0*ã»ziyZq-¤/Zxƒ@*ìX®Z0*ãÅÑÄZq-¤/Zx°kT¢aìX �

ÓxZâYÅÑ:V»0*ãÅÑÄÐ£ḦYYìX �

—ÅÑÄZzg0*ãÅÑÄ~0*ðYäzZàÚÑÄZŸ°BCìX �

ÑÄZŸ°Zq-°ŠìZkÅÃðZ»ð7ƒCX �

—ÅÑÄ
= ÑÄZŸ° �

0*ãÅÑÄ
ÑÄZŸ°Å1LÞÃZEw™DƒñâO]ÅÑÄZŸ°¥xÅYCìX �

ìX 1 0*ãÅÑÄZŸ° �

ƒZ
STP

;àgzX
STP

Î** @*= h 0*g{ è»
%

0*ã —

D D 19.3 8.9 2.5 13.6 0.8 1 ÑÄ

ZŸ°

ÒÒÒÒ%%%%nnnn††††qqqqçççç]]]]eeeeoooo‰‰‰‰çççç]]]]ŸŸŸŸllll

eöÐ0tÒy9ì .1

¥x”{£g~lZgTÃZ»ðë�Ð».Þ™ÆÅYCì (i)

eöÆnoƒZzgŠg„Z»×V¢zg~� (ii)

%Z»ðÆ8lZgzVÅeö™**eì (iii)

9ì (ii) Üs (2) 9ì (i) Üs (1)

ÐV9� (iii)ó(ii)ó(i) (4) 9ì (ii) Zzg (i) (3)

ËÌ8lZgÃÒy™äÆn .2

(3) ì ZkÅˆ!7ZzgZEw”{Z»ðZEwÅYC (2) ZkÅˆ!7ZEwÅYCì (1)

8lZgÆnZ»ðÅ¢zg]7 (4) lZg¥xƒ**»°ì
ËlZgZzgZkÅZ»ð~0*ðYäzZàÚÃZklZg¹Y@*ì .3

Z»ð (4) 87 (3) ˆ!7 (2) Z»ð7 (1)

eö .4

6



ˆ!7<Z»ð = 8!3¨å EGZg (2) **¥xlZg»¥x”{£g~Z»ðÐ».ÞB@*ìX (1)

tÓx (4) Unchangeable - Reproduceable zZã (3)

ãCŠ~Z»×V� .5

gKówógëg (4) îwógKów (3) îwó²nó—~ (2) îwóSZzg7 (1)

Z~.™Š{Z»×V .6

gëgóSóz‰Ü (4) ¸]óîwóS (3) gKówó¸]ógëg (2) îwóSZzgz‰Ü (1)

ãCŠ~lZg, .7

Zq-Šzu}6,«7ƒD (i)

Šzu~‚Š{8lZgzVÅßg]~ªCÙHYYìX (ii)

lZg,Šzu~ãCŠ~lZgzVÅ̂~ªCÙÅY$Ë�X (iii)

(iii) ó(ii) ó(i) (4)  (ii)  Zzg (i) (3) (ii) (2) (i) (1)

Âx~ áïÅ̂'×h+&ãCŠ~lZg,Ã́�X S.I .8

zÉ
4-

÷
HGEóïFÓfóâgÅgëg (2) âgÅu]óŠó',¹gz (1)

âgÅu]óŠóïFÓf (4) âgÅu]óïFÓfó',¹gz (3)

Âx~Z»ð S.I âgÅu]Å .9

Candella (4) Calorie (3) Watt (2) Hertz (1)

Âx~ŠÅZ»ð S.I .10

úy (4) êâ¢a (3)
_5Òh4ø GG (2) Ãgy; (1)

Åsc ___ Š6,g¿ƒð 0oC Âx~îwÅ£g~Z»ð¢aìXtckÆŒÛd$ôp{:~ SI c*MKS .11

»îwì
45Í-ê
XGG (4) ö&4-ê

HGE (3) Î** (2) ™îy (1)

kHñYîw»Ã, 1,650,763.73 Æ�CÙzVÐ{g`”{**g̃ÃqÆ _____ Zq-¢aÐ%ZŠ¬xŠ!*ƒ6, .12

ì
gi+Zy (4) iby (3) ™îy (2) *y (1)

Zq-³¤/ZxÐ%ZŠ .13

gi+*Æ•}ÅS�Zkz‰ÜckÆYMgYi~ôpì (1)

ö"54-ê
HGEGÆ•}ÅS�Zkz‰ÜckÆYMgYi~ôpì (2)

¤/Zx•}ÅS�Z[ZÖÆñi*~ì (3)

ÎäÆ•}Å7�Z%O‚bñi*~ôpì (4)
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Zq-]Ð%ZŠ .14

kH Zz‰FŠy» (i)

ZPZiÅŠÆnŠg»gz‰Ü 9,192,63,770Æ ]4gê G�CÙ (ii)

z‰ÜÅZ»ðÓxÂñV~U*6c*]ƒCì (ii)

(iii) Zzg (i) (4) (ii) Zzg (i) (3) (ii) (2) (i) (1)

M!»Z�F,+Ñg _____ .15

ZkÆZ�F,+Ñg6,«ƒCìX (Accuracy) M!Å¡ (i)

M!»Z�F,+Ñgz{Z�F,+eöì�ZkM!Ð9îg6,Šgc*ÄÅY$ËìX (ii)

Z�F,+eöÅæŠÐM!ic*Š{9î6,eö™YìX (ii)

9ì (iii) ÜsÒy (2) 9ì (i) ÜsÒy (1)

ßì (iii) 9�Z#� (ii) Zzg (i) Üs (4) ÐV9� (iii) Zzg (ii) ó(i) Òy (3)

uwe\Ã¾äZXŠH .16

Yyzg. (4) zg.µ5Ò2.ç GGF (3) uwzg. (2) 0*wzg. (1)

uwe\»Z�F,+Ñg .17

T¢a (4) B¢a (3) B¢a (2) B¢a (1)

uwe\ÆÄeäƒD� .18

1 (4) 4 (3) 3 (2) 2 (1)

uwe\Æfg=îwZk§b¥xHY@*ìX  .19

= —»îw (2) = —»îw   (1)

= —»îw (4) ¦ñð~Ð**\1Y@*ì (3)

ÈâÆîwÅeöZkÐÅYCì .20

ŠJÇZzgð~ (4) Zhzß (3) ZÏ (2) zg.µ5Ô.ç GF (1)

Âx~gKÅZ»ð M.K.S .21

%,T¢a (4) %,¦/ (3) %,¢3ï
E

GH (2) %,¢a (1)

)±ŸÆgKÅeö .22

F,½»½ (2) gK = îw<²n (1)

0*ã~ez!*™ (4) ŸÃ±¯™eöÅYCì (3)
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)±ŸÆgKÅeö~tQßwZCc*7Y@* .23

RÐ—c*íÆuzŠq� (2) íc*—ÃF,®Æ»½6,gnp� (1)

ÛÐÁ%ŠV»ÑgHY@*ì (4) gL%ŠVÅ2Ì™D��ÛÐic*Š{� (3)

Âx~wÅZ»ð M.K.S .24

Y3 (4) (cm)3 (3) S3 (2) M3 (1)

 =  l»gK .25

²n<S (4) îw<S (3) îw<²n<—~ (2) îw<²n (1)

âùwÅeö .26

k{ (4) %,¢a (3) ¢a~ (2) {~ (1)

k̂wÅeö .27

k{ (4) %,¢a (3) k¢a (2) {~ (1)

= k¢a 1 .28

%,{ (4) B{ 1000 (3) {100 (2) {1000 (1)

âO]ÆwÅeöZkeäÐ7ÅYC .29

Hydrometer (4) Burette (3) Measuring flask (2) Pipette (1)

~tÎƒZƒ@*ì Burette .30

Stop hook (4) Stop Watch (3) Stop Cork (2) Stop Clock (1)

âùÅlZg¾¶KyÐ**8YCì (Pipette) c***… (Burette) ø’ .31

ÈRÆ−zÐ (2) ÈRÆZz6,~zÐ (1)

tÓx (4) ÈRÆŠgxyÐ (3)

~g3âùÅlZg¾¶KyÐ**8YCì (Pipette) c***… (Burette) ø’ .32

ÈRÆ−zÐ (2) ÈRÆZz6,~zÐ (1)

tÓx (4) ÈRÆŠgxyÐ (3)

Zq-kv¢a0*ã»ziyZq-¤/Zxƒ@*ì .33

tÒyßì (2) tÒy9ì (1)

ÐV�Z[ß� (4) ziyZzgw)z~7ƒMh (3)
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ÑÄZŸ° .34

(3) ì ÓxZâYÅÑÄ»0*ãÅÑÄÐ£ḦY@* (2) Ú»îwZzg0*ã»ziy)z~ƒ@*ì (1)

Š*~0*ãƒÐic*Š{ªZŸ†ì (4) 0*ãZq-²wìZkntûì
0*ãÑÄZŸ° .35

¹7YY (4) Zq-Ðic*Š{ (3) Zq-ÐÁ (2) 1 (1)

0*g{ÅÑ°ZŸ° .36

8.9 (4) 0.8 (3) 13.6 (2) 1 (1)

ÎäÅÑÄZŸ° .37

19.3 (4) 8.9 (3) 0.8 (2) 13.6 (1)

Pz̄0*ã6,¾@*ìYèZkÅÑÄZŸ° .38

tZq-gzZã²wì (4) #ƒCì (3) Zq-Ðic*Š{ƒCì (2) ÐÁƒCì 1 (1)

F,ZizÐS¥x™äÆŠzgZy7™**e’ .39

¤/xZ�x»ziygZ„îg6,F,ZizÐ7¥x™**e’ (i)

Z¤/',@Æfg=âùÅS¥x™**ƒÂziy™äÐ¬',@ÅÛzãRÃ7g~§b™s™¢8e’ (ii)

F,ZizÃòÆ‚BZV**e’ (iii)

9ì (ii) Üs  (2) 9ì (i) Üs (1)

Óx9 (iii) Zzg (ii) ó(i) (4) 9ì (ii) Zzg (i) Üs (3)

ÑÄZq-Z~.™Š{lZgì� .40

SZzgw6,«ƒCì (2) SZzggK6,«ƒCì (1)

SZzgîw6,«ƒCì (4) âùÆÒgKZzgS6,«ƒCì (3)

ÚÅS°Z»ðw .41

gî"$ (4) ÑÄ (3) Rö (2) S (1)

Âx~ S.I ÑÄÅZ»ðì .42

ú¤/Zx°¢a (4) 7&+°k¢3ï
E

GH (3) ¤/Zx°kT¢a (2) ú¤/Zx°k¢a (1)

ì____  ÑÄÚÅSZzgw~0*ðYäzZà .43

‚ (4) Ú (3) îw (2) S (1)
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Zq-¥x8lZg»¥x8lZgÐ».ÞB@*ì .44

z‰Ü (4) Ã, (3) eö (2) Z»ð (1)

Šg�VÆ)z~ƒD� ___ ŠgZZÝeäÆ N zg.eäÆ .45

(N-1)2 (4) N2 (3) 1-N (2) N-1 (1)

(L.C) uwe\»Z�F,+Ñg .46

(4) MSD x 1VSD (3) 1MSD−1VSD (2) 1MSD+1VSD (1)

¾Qßw6,»x™@*ì Balance F,Ziz .47

Zy~Ãð7 (4) S»’ñâŠ{»ç (3) k×»ªç (2) £gZW, (1)

ƒÇ (L.C) ƒZÂZ�F,+Ñg 1mm ìZzgZÝeä»Šgz 10 Z¤/zg.eä»Šgz .48

1mm (4) 0.1cm (3) 0.1mm (2) 0.01mm (1)

Zq-ZÝe~zg.ÆŠgZ)z~ƒD� .49

Ãð7 (4) N−1 (3) N+1 (2) N (1)

fs~PZâYÅÑÄZŸ°Š~ˆì .50

19.3 (v) 8.9 (iv) 2.5 (iii) 13.6 (ii) 0.8 (i)

Âe�Zk~Ã́Ú¾}Ï
ii (4) i (3) iii (2) v (1)

~øDfsS:]0*ñYD�X  Unit Z»ð .51

Óx (4) ps:ƒäzZà (3) Šz!*gqÝÅYn (2) zZãZzg)ã (1)

(3) Ð%ZŠ Micro Meter Zq-ầz¢a .52

(4) (3) (2) (1)

(1) uwe\Ã
ÛZúgc*èŠZV0*wzg.ä“ZXŠHX .53

1530 (4) 1830 (3) 1730 (2) 1630 (1)

ƒCìX _____ »#zZVŠgzZ ág~âÆZz6,ƒÂt Head Scale Z¤/u}»e: .54

Zy~ÐÃð7 (4) tZzgµt (3) µ (2) t (1)

B@*ìX ______ âŠ{g‡mÆZq-åZPZicŠg»gz‰Ü .55

2 (4) êZg¬l (3) z‰ÜŠzgZy (2) ®Š (1)
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ÅZ»ðÃ́ìX frequency ®Š .56

Pascal (4) Hertz (3) Gram (2) Metre (1)

¢a…/õJ™äÆˆŠzkH™ŠîìXA$Zk»ZuZqŠgc*ÄÙX 60 mts ¢a°]ÅgëgÐ½zZàÇh~ZKgëgÃ 20 .57

(4) (3) (2) (1)

ƒÇX (R.P.) ìA$jã` 4 Zzg 3ó16ó3ó16 8F,ZizÆúÒ{»`¶ƒ .58

9.45 (4) 9.4 (3) 9.9 (2) 9.66 (1)

)z~”V~„HŠHƒÂzg. 20 ŠgZ~ZzgZÝeä6,Zq-T¢aÃ 20 Zq-uwe\~zg.eä6, .59

»Z�F,+ÑgƒÇX
B¢a 0.005 (4)  ª0.0005 (3)  B¢a  0.0025 (2)      ª0.0025 (1)

ƒCìX ____ BCìZzgo ____ Zhzß~u}»eä»#zZVŠgzZ ág~âÆZz6,ƒÂtt .60

tóµ (4) tót (3) µóµ (2) µót (1)

ì _______ zg.eäÅæŠÐZ2Zä»îw**L»Ÿ‚ .61

V.SR + MSR x L.C (2) M.SR+V.SR x L.C (1)

L.C (MSR + VSR) (4) L.C (MSR - VSR) (3)

BCì _______ Z¤/zg.eä»#zZVŠgzZÝeäÆ#z,ŠgZÆ¦SY+$ƒÂt .62

Ãð7 (4) ŠzâV (3) t (2) µ (1)

KEY ����ZZZZ!!!!****]]]]
1 3 2 2 3 2 4 4 5 1 6 2 7 3 8 1 9 4 10 4

11 3 12 2 13 2 14 3 15 1 16 1 17 1 18 1 19 1 20 4

21 1 22 2 23 4 24 1 25 1 26 1 27 2 28 1 29 4 30 2

31 2 32 1 33 1 34 2 35 1 36 2 37 4 38 1 39 3 40 2

41 3 42 1 43 3 44 1 45 2 46 2 47 1 48 2 49 3 50 3

51 4 52 3 53 1 54 1 55 2 56 3 57 2 58 1 593 1 60 4

61 1 62 1
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ŠŠŠŠggggCCCCzzzz‚‚‚‚bbbbƒƒƒƒZZZZZZZZzzzzgggg0000****ãããã .2

Zƒƒƒƒ
³¢a—~J-ƒZ»Ýs)™{ƒZð(0*c*Y@*ìX 1000@*800 i}ÅRÐ /

78% **>zX  ƒZÆZbZY: /

0.07% ÔŠv 0.3% Ô»g0eZðW‚à 0.9% ÔWgÌ 21% Wx

ZyZbZY»ÚƒñÌZzg—~ÆÒpÐ$+wYìX /
øDfsŠz£â]ÐLLLRi}Ð»g0eZðW‚à»ZyZ¿̀~W@*ìóó /

Death Vally in Java (Indonasia) YzZ~ñ]ÅzZŠ~ (1)

¤/zIes¸g Grotodel Cane (~ Naples –) (2)

0*ðYC�ÔX~Zq-n»"5¿.ç EGHc* (Nodule) ^zZá7Š}XÅazV~Í&×c*V Leguminous Plants /
ƒ@*ì�**¶zXÃ**>f$~ps™Æ7Š}Ã½™@*ìXZy£â]6,**>zX»ÚƒÁƒ@*ì
ZzgZ,£â]˜V6,º]Zzg%Š{Z�x0*ñYD�**>zX»Úƒic*Š{ƒ@*ìX /
ƒZZuV»Wö{ƒCìXYV�‚Ó]ÅZz‰ÂZ**ð6,ZkÅŠ»Z®gƒ@*ìXic*Š{ŠzZàƒZ»Š!*ƒÁ /
ZzgÁŠzZàƒZ»Š!*ƒic*Š{ƒ@*ìX
ƒZÅÃic*Š{Š!*ƒÐÁŠ!*ƒÅ‚ƒCìXŠÅp~ÅzzƒZÆŠ!*ƒ~p~ƒCgSìTÅzzÐƒZ /
Zq-£xÐŠzu~£xw•™CgSìX
ƒZÅw•ÅzzÐ!*glZzgîÃyzZµƒD�X /
Z#Ë£xÆŠ!*ƒ~!~Ð¶zZµƒCììƒZ¹!gëgÐic*Š{Š!*ƒÐÁŠ!*ƒŠZñ´ºÅ‚½ /
@ìZkÃîÃyë�X

(Barometer) ™™™™{{{{ƒƒƒƒZZZZÆÆÆÆŠŠŠŠ!!!!****ƒƒƒƒÅÅÅÅeeeeöööö::::!!!!****ggggeeee
Zzg7y!*gZ�X  Aneriod Barometer !*geÔFnÆƒD�X~Zë /

(**ò‚0ZyäƒÐ¬»gHX Torricelli ZjN*gÏà) ÃÃÃÃyyyy!!!!****ggggeeee:::: /
ñKŠ-ZgÅZq-»õÅZq-¢aD"T»Zq-uZÈƒ@*ìXZzgZk~åîg6,Zk~åîg6,0*g{½ZY@*ìZzg /
)Zh§bZz6,nw•Šn‚g~ƒZ{g`™Æ(Zk"ÃZq-0*g{Ð½~ƒð)Û½~ƒð(',@~W×

ªnQF,™jYCìXtR0*g{»»ÝBCìZzgZz6,ÜYaZ (Cm) ÐZ«Šc*Y@*ìX"~0*g{ÅR¼
ë�X (Torricullion Vaccum) ƒY@*ìXZkÜYÜñF,'

ƒCìX 76cm R«g6,0*g}Æ»ÝÅ—~ /

13



(Å¶ƒCìX one inch= Zõ 1 ª) 2.54 ¢aÅ—~6,0*g{Æ»Ý~)™{ƒZÆŠ!*ƒ~( 272.7 R«g /
ª»ZŸ†ƒ@*ìX 2.54 Zzg�Zð~ 272.7

0*g{Å!~Ð¶Ð!*glÅ&4jè FGIEÍðÅY$ËìX /
ZzggÆ%·]Ô»g0ÆfgZ] SO2ÔNO ó**>q-W‚à CO Çh-VÐ{g`ƒäzZáŠð,~ /

Hydrocarbons 

Ôi7-ó™zçóòÔgZzg»´ÆfgZ]X CO ó**>uW‚àó SO2 ØVÐ{g`ƒäzZáŠð,~ /
ó7ŠzVZzgZK̈âVŠzâVÆnv0+{ìX (Cancer) {g`ƒ@*ìTÐu¤y Srs 90 �CÙ~Š}ÃVÐ /

ƒZð˜iÔ\#z){Ð³gzjgz»g0{g`ƒ@*ìÔ��Zzizy6,]Ãn{™D�X /
ÆÆÆÆvvvv********]]]] CO2

‚÷~1ói}Å>~ZŸ†X ÐÐÐÐCO2 /
tiCÙ~’ìóZkuŠgŠÔf6"‡°ÏÔéŠÏó /

‚÷¥uYCìÔêVÆ³gz…Ãn{™C�Ô7ŠzVÅ›úÃgzÇX /
¢ZzgµzVÅFgc*VóŠ)óÓxZlxÅZ°YX i7-ó™zçóg

ZÐW‚ãÐ}ÌvHY@*ìXt…ÔGZzgŠ0+ZäŠZglqÔscZzgeä ::::Anerrod Barometer /
6,Œƒ@*ìX™{ƒZð»Š!*ƒ(,Jä6,YwYCìZzg#³‚‚®)w•™CìX

Ã¢a~’góZŸ†Æe:È~ÅYñÂtZg·qeÅ§b»x™@*ìX Amened Barometer Zg·qe /
Zg·qeÃƒZð˜iÅ—~¥x™äÆnZEwHY@*ìX

ƒƒƒƒZZZZððððWWWWßßßßŠŠŠŠÏÏÏÏcccc****ccccððððWWWWßßßßŠŠŠŠÏÏÏÏ
ŠðwóŠð,ó»g0eZðW‚àó**>zXW‚àó�eZðW‚àZzg$+1ŠZguVÆfg=ƒZWßŠ{ƒYCìXZk /
ÆZò[X

Ã́óè»%óðzwZzgem,wó+ZyÅ–~z){X ZZZZggggïïïïÃÃÃÃ°°°°********:::: /
Í]Å¶ÐWx»wÁƒY@*ìX ÍÍÍÍ]]]]ÉÉÉÉðððð:::: /

ñR,Çh-VÐuV»ZyZ` /
ØV»;ƒ /
�CÙ~Š}ÆZyÆv**] /
WzZiÅWßŠÏ /
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ƒƒƒƒZZZZÅÅÅÅWWWWßßßßŠŠŠŠÏÏÏÏÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]
6666,,,,]]]] WWWWßßßßŠŠŠŠÏÏÏÏaaaaZZZZ™™™™ääääzzzzZZZZààààZZZZââââYYYY WWWWßßßßŠŠŠŠÏÏÏÏÆÆÆÆffffggggZZZZùùùù

‚÷~1ói}ÅŠ~ZŸ†ócY~p´V D
iCÙ~’ìóuŠgóf6Fgc*VZzg7ŠzVÃêVÆ³gz…Ãn{ D
™CìTÐ7ŠzVÅ›úguYCìX

»g0eZðW‚à
CO2, SO2

k**]
ZgÌVÃ°**

ÜzÜ
–D™zçóg6,ŒŠðZVóµzVZzg¢ÅFgc*VZzg D

Šzu~Z°YaZ™@*ìX
CO2, CO, Zn

Cr, Ni, Pb, NO2

×

ãX7ŠzVZzg³Z**]ŠzâVÆv**] D Struntion-90 �CÙ~Š}�
Zzizy6,]Ãn{™CìXTÐµ}óW@ó¢ó¡ D
ÂxÐ0Z%ZnÑhƒD�X

Clorofloro Carbons ƒZð˜i

0000****ãããã
«gó0+c*VóŠgc*ó@*Ñ[ó.ZVZzŠgik,i}0*ãz){0*ãÆfgZù�X /
0*ãk̂ÔâùZzg’ÐVqpV~0*c*Y@*ìX /

6,0*ã} 1000C ËÌŠ6,0*ãÅRÐW!ggZ]»ƒZ~ZiYä»¿óB@*ìZ#�¿�l~ /
qª~psƒ™Zh@*ìó�lŠb¤/x™ä»¿ìZ#�¿óQZ™äzZÑ¿ìX

Z#W!ggZ]ƒZ~ËQ}ŸÐ”ZD�A$zZ:¶¶0*ãÆ10+zV~psƒYD�Xt¿ /
0B@*ìXZÏ¿ÆË~!*Šwz�Š~WD�X

0*ãÆfgZ$šð JVÐ0*ãó0*™ggZ]Å̂~ƒZ~QhY@*ìZzgZ#ƒZuŠƒCìÂ¿F,ÂLÐ!*Šw~ /
psƒY@*ìXZzg¿F,ÂLÅzzÐ!*glÅ̂~zZ:i}6,́¾æ

Y
@*ìóZkÃW!Šzgë�X

9àzVZzgPÇîV~ñ�Š0*ãÅN*&½3ð E
GV~Fµ5ÒèGE0*ãÃfí{™äÅ&¢A0*ðYCìX �

âO]ÆwÅeöc_ÃÌZ»ðÆîg6,ZEwHY@*ìX �

~ÅYCìX Feet (~0*ãÅRÅeö Reservoirs f{],W[) �

()kT¢a°](ÅYCìX Cusecs 6,Z�Æfg={g`GYäzZá0*ãÅeöYi¾) �

ìX
{0*ãZEwHY@*ìX 5000 Zq-³¤/ZxezwÅaZzZgÆn �

zØV~ZEwƒ@*ìX 22% zÜsigZ®)cZEwƒ@*ì² 70% Š*~ZEwƒäzZá0*ã» �

**Ih+{ZâYÅ(,~lZg)‰̂kÆ¤fgZ]ói”{¤]Q**»g{ZâYó¤/Šz½gZzg§»C WWWW!!!!WWWWßßßßŠŠŠŠÏÏÏÏ:::: /
ZâY»0*ã~0*c*Y**ÔW!WßŠÏB@*ìX
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zzzz����;;;;]]]]::::
@*Ñ1V~À}ŠðäóYâgzVÃjäc*Zzg§hVÐ0*ã»ßZEw™äÐX /

Q**»g{zvyŠ{6ðZâYZzg@*•g™z){0*ã~ïYäÐX /
�CÙ~gIzVÐ{g`ƒäzZá™Ã0*ã~ghZYñÂW!i0+Ïn{ƒ$ËìZzgW!WßŠÏƒCì)¹ /
ic*Š{vyŠ{(
3ŠzVÆZEwÆQ̂k0*ãÅiZZ+lZgŠgc*ƒV~ghäÐ0*ãWßŠ{ƒY@*ìX /

WWWWßßßßŠŠŠŠÏÏÏÏÃÃÃÃggggzzzz1111ÆÆÆÆ§§§§iiii
W!**xCöŠVÃ{Ø0*ãÅ*VÐïwŠbX /
Ãh}™–Ã0*ã~YÐgz)ÉZkÃì†3Š~ZEw™**X /
0VÆŠg=º]ÐÌðÆº̂]Ã!*CÙ™**X /

0000****ãããã
iiii}}}}6666,,,,ŠŠŠŠøøøø7777[[[[]]]]0000****ããããÅÅÅÅllllZZZZgggg

‚‚‚‚ 0000****ãããã»»»»ffffgggg====
97% «g

2% e~Ô̈6,ñ�Š',s)@*i{0*ã(
1% ik,i}0*ãó@*ÑEVó*VZzg0+-V~ñ�Š)Šø7[@*i{0*ã(

J-Æ 2015@*2005 YÃ¬@-xW[Æñµ6,LL0*ãi0+ÏÆaóó6,z¤/ZxÆZÈxÆa‚w 2005 &âga 22 /
z9ÃÎZŅ̃ZòŠìÆîg6,oc*ŠHX

z',sÅ̂~ßìX @*i{0*ã„Šø7[ìXT» 2.5% /

¢a�ZðJ-¤/_ìX 300 yz*y~ik,i}0*ãÅR½ã /
(§bÅƒCì 3 £g~@*i}0*ãÅu',Z„~ZK̈âVÆfg=ÅYäzZàæZì&) /

Šgc*ƒV6,!*0+ñYäzZá!*0+|0+-V~0*ãÆŠgC·ƒÆgcÃps™Šï�TÅzzÐ0*ãÅ (a

ºƒYCìX
Í]»Ìc*Zzg**³»“»g~Æ§hVÐi}ZK&ÅŠîìX (b

yzVZzgØVÐå3zZá**»g{6ðZâY0*ãÃWßŠ{™gì�X (c

tJ-(,|Yä»Z0+6ìX 9.3 J-¬@W!*Š~ 2050 ‚w /
J-CÙ&~ÐŠzZ
ÛZŠ0*ãÅºÐŠzegƒä»Z0+6ìX 2025 /

  Processes at the waste water treatment Plant **»g{;ãÃ$™äÆ%Zœ/D§i»g /
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**»g{0*ãÃ™s™äzZá%Zœ/~8Ô6ðZzg§»C§jZEwKYD�XTÐZk~ñ�Š6ð /
Zzg§»CâŠzVÃ™sHY@*ì�0*ãÃWßŠ{¯Šï�X

1- %%%%³³³³
Ð¦/ZgZY@*ìXTÐ(,~�#ÖzZàZâY‰Çc*VÔ»hc*VÔ (Bar Screens) **»g{0*ãÃspVÅYà /

íÔö8Å1³Ô7É4-£4è GGGEÅ¼VÔÃhZZzg™–z){e{ƒYD�X
2- %%%%³³³³

ŒVt0*ãèZzgge$Ãe{™äzZàN*é~Y@*ìXŒVŠZ4ƒäzZá**»g{0*ãÅgëgŠä™Š~YC /
ìXTÅzzÐge$óèZzggLèN*éÅµ~¦ƒYD�X

3 %%%%³³³³////
0*ãÃ(,~N*é~¦HY@*ìXT»qƒZkÆ%œ/~Y+$ƒ@*ìX /

Æ(Scraper) ŒV̂kqª~0*ñYäzZáÃåâŠ}N*IÆŠgxãz~¦ƒYD�X�Ì»g /
¹Y@*ìX (Sludge) fg=e{KYD�X‰A

Æfg=e{HY@*ìX (Skimmer) R6,¾äzZá%Zzg=ƒðÃ�ä /
B@*ìX (Clarified water) Zk§b$HŠH0*ã{Ø0*ã /

4 %%%%³³³³
AÃZq-e{N*é~vHY@*ìX˜V)ƒZ!*lÙc*ÅæŠÐZkÅ¹ÅYCìX /
Zk%³~aZƒäzZà!*Ç’Ã�gZgïc*QðaZ™äÆnZEwHY@*ìX /

5 %%%%³³³³
{Ø0*ã~ƒZ¦/Zg~YCì@*�)ƒZ!*lÙc*%0*ntÙc*{Ø0*ã~$YäzZá**»g{ZâY‰ /
ZK̈ãº]Ô½ZÆ**»g{{ZzglçV»ZEw™D�X

6 %%%%³³³³
F[RVˆtpgŠ|Z�xN*éÅµ~�gA¬ï¦ƒY@*ìXZz6,~0*ãÃe{™1Y@*ìX /

7 %%%%³³³³
0*ã0*c*Y@*ìXZk~ñ�Š0*ãÃ0VÆfg=‘ÑCå{™1Y@*ìX 97% ¬ïA~½ã /

ÈAÃè~**xCâŠzVZzgkc*]Å',ŒÛZg~Æn�g3ŠZEwHY@*ìX /
Zk§b™sG‰0*ã~**xCZzg¾äzZáâŠzVÅ¹„¾lZg0*ðYCìXt0*ã«gÔ0+~c* /
yZy~ghŠc*Y@*ìX
ŠgCîg6,ZkÅ'×h+$¿~WCìX /
‰%û0*ã~ñ�ŠÙc*z){Ã»™äÆn6ðZâY‰³g+ZzgZzizy’Ã5c*Y@*ìZkÆẐk /

17



0*ãÃ0+~Zzg**ßV~ghŠc*Y@*ìX
�X StirreróMixer óAerator Å§b»x™äzZáWá Skimmer /

Zk,cÅzzÐpgŠ|Z�x**»g{âŠzVÆväZzg(Æ¿~!~aZ™D�XZkÃ0*ãÅ$™ä» /
ë�X (Biological Process) §»C§i

0*ãÃZÆfg=™s™ä»§i8§iB@*ì /
ZGƒñ0*ã~³g+ÅÍ1VeZw™c*³g+’Ã¦/Zg™0*ãÅ$ÅYCìX$»t§i6ð /
§iB@*ìX

(Diseases Caused by Untreated Water) ))))$$$$””””{{{{0000****ããããÐÐÐÐÑÑÑÑhhhhƒƒƒƒääääzzzzZZZZààààFFFFggggcccc****VVVV
**»g{0*ãÃ%$K0*ãÆfgZù~ghŠ¶Ðt0*ãFFg-V»:LáCì /
ZyÐZ–wÔUc*ÔN*"3¨é JGEàZzgéÜFgc*VÄ�X /

(Other ways of Disposing Sewage) ********»»»»gggg{{{{0000****ããããÅÅÅÅïïïïÏÏÏÏÆÆÆÆŠŠŠŠvvvv§§§§jjjj
ŠŒÂVZzgàzV~**»g{0*ãÆÕÆa‹ÃaV~)g}6,ñgc*V0*ðYC�X /

(Types of Drainage System) eeeeggggffffÂÂÂÂxxxxÆÆÆÆZZZZllllxxxx
P£â]6,ßv**»g{0*ã¦™äÆn�Z¥/J¯D�Zzg‰£â]6,**»g{0*ãñg-VÆfg=»“Å /
YäzZài}c*Zgi�VJ-àc*Y@*ìX
**»g{0*ã-V~vÃVÆ)g}ŠzâVY+$ñ�Šñg-V~cìXZk§bn}0*ãÅ**CVÆÂxÃî /
egfÂxë�X
ik,i}**CVÆfg=n{0*ãÅ

+CÒ3|ö
GE

G%Zœ/Ãàc*Y@*ìZ7ÈegfÂxë�X /
‰yzVÐ{g`ƒäzZÑ**»g{0*ã$Æ%Zœ/Ã75Y@*XZk**»g{;ãÃ_545ëGFHÛ¹Y@*ìX /

(Conservation of Water) 0000****ãããã»»»»DDDD
!*zgc{ä~ŠZwÔezwZzgF,»g-VÃŠðäÆẐk0*ãÃ!*y~¦™ÆñwVÃÅWÆaŠc*Y@*ì /
Zk0*ã~F,»g-VÆ½Zzgíz){0*ñYD�X

k̂½ZðZâYóeñÅìZzg=ƒðÐ0**»g{âŠzVÃñg-V~7eZÜe’X /
!*zgc{äZzg×x{ä»**»g{0*ãÃ7ŠzVJ-àc*YñX /
7ŠzVÃvyîÐgz1Æa™̄0ZzgeR,854ø EEH»ZEw™,X /
0*ãÃ9Ðg•ÐX�X /

ôôôôppppÅÅÅÅWWWW»»»»0000****ãããã
ôpÅWÆ0*ãÅu',Z„Æ%Zi /

(over head tank) !*ÑðN*é 9 ³g~V Zk,c Z fí{W[
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ÈÈÈÈ‚‚‚‚ààààXXXX0000****ããããÅÅÅÅºººº
‚w(!*gl:ƒÂz;VÈ‚àc*Î37,Y@*ìXZkŠzgZyZK̈âVÆa 5@*4 ËÌ´º~îs²áJ-) /

½ZZzgñwVÆneg{NÂƒY@*ìXZkÆ´z{ÅWÆ0*ãÅÌ”h+ºƒYCìX
0*ãÆ”wÆaúZxÃîsÃ,ð™**7,@*ìX /
i}ÎÄYäÐigZ®)Zzg»“™**ÂƒY@*ìX /

k!*h~6,Z®g™äzZáßv»xÅˆl~Šzu}£â]»gc™D�X  /
øg~gc*„~8[ôÈ‚àÐOW,´‘ŒY@*ìX /

cccc[[[[
0*ãÅic*Š{c[Åzzk�ìX /

ZZZZëëëë¥¥¥¥ââââ]]]]
zØV~ZEwƒ@* 22% zÜsigZ®)ÆaZEwƒ@*ì² 70% Š*~ZEwƒäzZá0*ã» /

ìX
{0*ãZEwHY**e�X 50 .äó+ZyZzgZEwÆagziW:°¾ /

{0*ãZEwHY@*ìX 5000 ³¤/ZxezwÅaZzZgÆa 1 /
ZñZ]Zk/~ 90% )ôp0*ã0*õ‚wÐÁ/Æ”VÆaZq-(,Z$ƒ@*ìXÓxZ–àZñZ]~ /

ƒC�X
ZñZ]F,¹8,k,̃´~ƒC�X 98% 0*ãÐ0 /

0+-Vó*VZzg@*Ñ1VÆ´z{]VZzg!-VÐ0*ãqÝƒ@*ìX‰Ç~ÔF,1iz){ /
0*ã0*c*Y@*ìX 70% ziyÆZ±gÐøg}Ÿ~ /

0000****ããããÅÅÅÅwwwwÅÅÅÅeeeeßßßß
0*ãZzgŠvâO]ÆwÅeß{kZzgB{k~ÅYCìX /
àzVZzgÇƒV~0*ãÅu',Z„Ænfí{òYäzZw0*ãÆN*&½3ð E

GV~0*ãÅeöÆn_Z»ðÆîg /
6,ZEwHY@*ìX

~ÅYCìX Feet (~0*ãÅRÅeß Reservoirs f{],W[) /
)kv¢a° (Cusecs) c[ÆŠzgZye*Zzg6,Z�Æfg={g`GYäzZá0*ãÅeöYi¾ /

](ÅY@*ìX
: WWWW[[[[zzzzƒƒƒƒZZZZ
W�yZ',WßŠƒÂ!*gl»ƒ**eìXpCÙz‰Ü!*ŠßVÆyWäÐ!*gl7ƒCX �

øg~gzi%{i0+Ï~Îg`ÅgzÝZzgƒZÅ§b!*glÌZq-¬x1ìX �
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',‚]ÆñÌ~¬xîg6,ic*Š{!*glƒCìX �

ë',sÃ0*ãÅ̂k̂ë�X',¢5é EEg~ŠgCîg6,zZµƒCìX �

«gzVÔ*VÔ0+-VÆ´z{i}ÆZ0+g0*ãâùÅ̂~ñ�ŠìX �

0*ãÅ}^ŠgZÝW!ggZ]�ó�ƒZ~øg}Z§Zsñ�Š�X �

0*ã¤/x™ä6, ¤/x™ä6, �

0*ãÆggZ] ',s
QZ™ä6, QZ™ä6,

ñÌuâ~cY~ñ�ŠƒZ®¨øg}ìÐå3zZàƒZÐ¹uŠƒCìX �

(Å Droplets) ƒZ~ñ�ŠW!ggZ]øg}ìÐ!*CÙWäzZàƒZÃ̄g~QZ™Šî�TÅzz¹¶¶10+zV �

^Z(g™fe�X
tÛ10+,Zq-özŠz~¦ƒ™Šð,Å§bc*øg}ìÐŒÛd$gL!*ŠwÅ§bŠ3ðŠï�X �

uâÆñÌ~ðÆZz‡]~W\äx@{HƒÇ�ºáCìgLMÆ¢}vkZzg7Š}ÆêVz){6,ªCÙ �

ƒD�X
†k~',sÅzzÐ†kÅRQ~ƒYCìX �

†kÆZ§Zsñ�ŠƒZ~0*ãÆ¢Z]/Ú†kÅRÐ¤/xƒD�X �

†kQZƒäÅzzÐ†kÐŒÛd$ƒZÌuŠƒYCìX �

†kÅRÆZ§Zs0*ñYäzZággZ]0*ã~psƒYD�Zzg†kÅÛzãR6,gL¢zVÅ̂~¦ �

ƒYD�X
(¹Y@*ìX condensation z{¿T~W!ggZ]0*ã~psƒYD�Zk¿ÃLL¿0óó) �

ñÌ¤/â~Îg`ÅwZg]ÅzzÐi}Ô«gzVÔ0+-VÔ@*Ñ1Vz){»0*ã¤/xƒY@*ìX �

(ë�X�Zq-ŠgC¿ìX Evaporation ZkwZg]ÅzzÐ0*ãW!ggZ]~psƒY@*ìZk¿ÃLL¿óóó) �

tW!ggZ]cY~ŠZ4ƒYD�ZzgW�y~!*Šw¯D�X �

ëi}ÅRÐTŠgŠzgƒDYD�ƒZZâ„uŠƒYCìX �

uŠƒZÐYÅzzÐ00*™0*ãÆgL¢Z]Å̂Z(g™fe�X �

0*ãÆtgL¢}cYÅZzœR6,¾ä”�ZzgZ',Å̂~ªCÙƒD�X �

ZW!fgZùÅ¥V6,“WzZá!*ŠwZÏ£x6,77,DX �

tƒZÅ‚~Zq-£xÐŠzu}£xÃvƒDgT�X �

¹Ð!*ŠwZ#Zq-Šzu}ÆŒÛd$WYD�Âz{W!ggZ]Ð−}ƒD�X �

ƒZN!*ŠßVÃ«gÐi}Å§sÑC�X �

cYÅZz6,~¥V~0*ðYäzZàuŠƒZ!*ŠßVÃQZ™ŠîìX �

¬xîg6,!*ŠwƒZ~ZzœR6,w•™D�X �
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‰Zz‡]ƒZÆ‚BuŠƒZÆÑêÌº��!*ŠßVÃ¹ic*Š{QZ™Šï�X �

ZkÅzzÐ!*ŠßV~0*ñYäzZá0*ãÆ¢Z]00*™0*ãÆ(,}¢Z]~psƒYD�X �

!*ŠßVÆuŠƒäÆ¿~ic*ŠCÅzzÐ0*ãÆ¢zVÅ�#Ö~ZŸ†ƒY@*ìZzg!*ŠwziãƒYD�X �

(g8-~psƒY@*ì�…!*ŠßVÆ�}ƒä»ZˆkŠÑ@*ìX Gray Z,!*ŠßV»g8-CÐtÐá) �

Z#0*ãÆ¢zVÅ�#Ö~ZŸ†ƒY@*ìÂ!*ŠßVÃZ7eÜÂƒY@*ìZzg0*ãÆ¢}n¤/äÑzqƒYD �

�XZÏÃLL',‚]óóë�X
¬xi0+Ï~!*glƒäÐIëx@{™D��!*ŠwRi}ÐŒÛd$F,+ƒYD�XZzgZk!*]»ÌŠ/ì�!*gl �

ÐIQ~ƒZN¹�X
¹uŠqÑ]~0*ãÆ¢}',sÅJVÅ̂~psƒYD�Zzg',¢5é EEg~Å̂~¤/D�X �

‰Zz‡]0*ãÆ(,D¢}',sÅ^Z(g™fe�Zzg',sÆ•zVÅ^~¤/D�ÎLLZzáóó �

(¹Y@*ìX Hailstones)
!*glÆ‚B„@*Ñ[ÔÛz){0*ãÐ½YD�X �

!*glÅzzÐi}6,**áÔ�XtgL**áï™(,}**ßV~psƒYD�Xt(,}**á0+-VÐYX�X �

!*gl»¼0*ãi}~_.[ƒY@*ì�iF̂0*ãB@*ìX �

óÆ¿ÅzzÐ0*ã»ggZ]àCÔW!ggZ]Ð!*ŠßVZzg¿0ÅzzÐ!*gl»ƒ**Zk0*ãÆå¤/ŠÙ¿ÃLLW! �

¹Y@*ìX Water Cycle Šzgóó
ŠgCîg6,óZzg0»ŠzgÚYg~gLìX �

Í]Ån„Zzg»g{âVÅWßŠÏ¬@u]Åzz0g„ìXZkatcðqÑ]!*ŠßVÆuŠƒäc**ñizV�X �

TÅzzÐ!*gl~¶zZµƒg„ìX �

W!Šzg~ñZ0+Zi~c[Zzgµ»:L0g„ìX �

0.02 !*glÆ¢}Zk̂Æ7ƒDT§bz{¤/D�Ô!*gkÆ¢zVÅ�#ÖZƒCìZyÅ�#Ö½ã �

Zõ¢Æ',Z',ƒCìX 0.031 ZõÐ
(¹Y@*ìX Drizzle Z¤/0*ãÆ¢}¹gLƒVÂZ7ù¦îg6,LLYZgóó) �

F,Ù!*gl�eZðW‚àZzg**¶zXeZðW‚à�WßŠ{!*ŠßVZzgŠzu}g»i~ZgÌV»³ìX �

: 0000****ãããã
0*ãZq-�ËzaìX �

0*ãÆ%ëi0+{7g{MhX �

:ÜsëÉ7Š}ZzgŠvYâgzVÃ’YÆaÌ0*ã"u¢zgìX �

«gzVZzgdZ„V~0*ã¹ic*Š{lZg~0*c*Y@*ìX �

«gzV»0*ãÅWÆaZEw7™DX �

ZkÆ´z{t0*ã”VÅ»“ÆaÌñizV7ƒ@*X �
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ÛÔ0+-VÔZVZzg@*Ñ1V~@*i{0*ãŠø7[ƒ@*ìX �

Z¤/i}ÅR6,0*ãÅ]lZgŠk{ƒÂÜsZq-B{0*ã„@*i{0*ãƒÇX �

øg}´z{ŠvYâgzVZzg7ŠzVÆZEwÆaŠø7[ìX �

‚¦g™,X 100 Šø7[]0*ãÅlZg �

J-Æz9ÃÎ 2015@*2005 Y¬@-xW[Æñµ6,LL0*ãi0+ÏÆaóó6,z¤/Zx»ZÈxÆa‚w 2005 âga 22 �

ZŅ̃ZòŠìÆîg6,oä»Z´yHX
@*i{0*ãÅ¹„¾lZgi}6,Šø7[ì¢zg]ÐÌ**zZ;ìX �

iâ:Š*ÐZK̈VÆa0*ãZq-�·îzaìXpW\ÆZk(g}~@*i}0*ãÅlZg¹ÁìX �

z',sÅ̂~ßìX 2/3 ‚@*i{0*ã„Šø7[ìT» 25 Üs �

‚0*ã«gzV6,',*ìXZkn0*ã»z{z�i}6,',*ìX¹ZÌ»qïìX 80 !*gl» �

0*ãÅ(,~lZg~ZEwÅzzÐ0*ãÅºaZƒðìX �

Zk§b0*ãÆ!*g!*gïwheÐik,i}0*ãÅR~!~Ð¶zZµƒg„ìX �

¢a�ZðJ-¤/_ìX 300 yz*y~ik,i}0*ãÅR½â �

£g~@*i{0*ãÅu',Z„~ZK̈âVÆfg=ÅYäzZàæZì&§bÅìX �

ƒÐ¬Šgc*îV6,!*0+ñYäzZá!*0+|0+-V~0*ãÆŠgC·îÆgcÃps™Šï�TÅzzÐ0*ãÅ �

ºƒYCìX
Šzu}Í]»Ìc*Zzg**³»“»g~Æ§hVÐi}ZK&ÅŠîìX �

tJ-(,|Yä»Z0+6ìX 9.3 YJ-¬@W!*Š~ 2050 ‚w �

ôpÅW»0*ãZzgøy¡Æ‚B‚B½ZZzgÂZ**ðÆ‡V~Ì@*i}0*ãÅâ8-(,|YñÏX �

J-CÙ&~ÐŠzZ
ÛZŠ0*ãÅºÐŠzegƒä»Z0+6ìX 2025 ‚w �

w~@*i}0*ãÅâ8-(,|YñÏXWßŠ{0*ãÆZEÑ]Ð:ÜsFgc*VÑhƒC�ÉZkÅzzÐŸŠZzgW! �

lVÆnÌgZ{ûZgƒCìX

: WWWW[[[[ƒƒƒƒZZZZZZZZzzzzggggññññÌÌÌÌ
ZÒñÌÆZZbZªƒZ~gî"$ÅlZgÔŠÔƒqWë[Zzg¾z[Wë[ÆZz‡]z){$+sgT�X �

~Z&+zâyZzgæ!*gbZ],~7WñXÎ**òÆqŠX~FZ
ÛZŠâg}‰X 2004 ‚w �

pZÏ´‘~g!zZá‰D©ßv«gÆú−YäZzg6,0+zVÅÐz¾d$WzZi,Í™ZzgZnfg)Wä �

zZáz‰Ü»Z0+Zi{Îc*ZzḡgUz{Zk´ºÃgh™ZKYyXä~»x[ƒñX
(Æfg=Ë£xÆŠÅeöÅYCìX Thermometer Še) �

]½ø**ò‚0ZVäZWF,+ÔZ�F,+ŠeÃZXŠHXZkÅæŠÐË£xÅZWF,+ZzgZ�F,+ŠÅeöÅY$Ë �

ìX
ŠeÌ¹Y@*ìX MMT ZkÃ �
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(�s B (ZzgŠzu~Y+$™z~�s) A óó^ÅZq-hÅ"0*ðYCìTÆZq-Y+$ZTZ:ú�s) U Zk~LL �

óóú"~0*g{Îƒ@*ìX U ZÈI0*c*Y@*ìZzgLL
óÅY+$ejìX B óú"~ñ�Š0*g{Ã¢L U ó~ñ�ŠZÈI’™L A ŠÆZŸ†Ð¢L �

ÔZz6,ÅY+$w•™@*ìX�ZWF,+ŠÃªCÙ™@*ìX I TÐúÒ{ �

~ŠZ4ƒ@*ìX A ú"~ñ�Š0*g{¢ U ~ñ�ŠZÔi@*ìTÐ A Š~¶zZµƒäÐ¢ �

Zz6,ÅY+$w•™@*ìtZ�F,+ŠÃªCÙ™@*ìX I2 TÐúÒ{ �

úÒzVÃïtÅæŠÐZLZ-£â]6,Ñc*YYìX I
2 Zzg I1 ZWF,+ZzgZ�F,+ŠÃâ™̂heÆˆ �

âCÙ+ñA]!*glÅeöcLLg+ßóóc*!*ge»ZEw™D�X �

(¹Y@*ìX Ombrometer (c*WÞz¢a) Pulio meter (c*&Ò3ð FG¢a) Udo meter &-ez¢a) �

ZyÅæŠÐ!*glÅeöZ•ðŠg\oÆ‚B™D�X �

!*glÅeöT¢ac*B¢a~ªCÙÅYCìX �

Š¸´̧V~CÙz‰Ü!*glƒä6,ßv¡oD�X �

ñÌ¤/â~ðZzg áxÆz‰ÜZ#Q~ƒZN¹�Â…(,~pÙƒCìX �

w•™äzZàƒZÃLL!*ŠÜÜ)!ƒZ(ë�X �

0+~Zzg«gÆ‚́´̧V~ñÌ¤/â~ic*Š{ÄÀ_ìX �

Yè©gW!*ŠÅ/Úz×zZh{Åc~0*ãÆggZ])¸\Å̂~(¹ic*Š{0*ñYD�Xªgî"$ic*Š{ƒC �

ìX
Z#0*ã¤/xHY@*ìÂz{ggZ]Å̂~psƒY@*ìX �

tggZ]ƒZ~ áïƒYD�XZk§b«g»0*ãÎg`Å¤/òÅzzÐggZ]~psƒY@*ìX �

ƒZ~0*ðYäzZà&ÅlZgZk£xÅgî"$BCìX �

Z#ƒZ¤/xZzg¹ic*Š{%î[ƒCìÂ…ÄÀ_ìX �

Z2Zð¸¹ic*Š{¤/xZzgªê¹ic*Š{uŠƒD�X �

‚wJ-z̧q5+k,ñŠqÑ]ÃZk´‘ÅW[zƒZë�X 25 Ë´‘~îs²?ª½â �

‚ßVÆŠzgZyË´‘ÅŠÔ!*glÔgî"$Zzg!ƒZÅgëgz){‰ñŠqÑ]»',ŒÛZggxZk 25 îs²?J-ª*¸ �

´ºÅW[zƒZÃªCÙ™@*ìX
Ë´ºÆg!zZáßvZk´ºÅW[zƒZÐ_“aZ™fe�X �

W[zƒZøg~gzi%{i0+Ï6,ZW,Z0+ZiƒCìX �

W[zƒZÆ_.ëøg~§ii0+ÏÃ$+sgT�XëñÌ¤/â~ÎCÀ}Û�ZzgQ}æz!*]»ZEw™** �

eT�X
ñÌ',‚]~!*glÐvcZD+ZÛZ(g™D�X �
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ƒƒƒƒZZZZÔÔÔÔ!!!!ƒƒƒƒZZZZZZZZzzzzggggîîîîÃÃÃÃyyyy::::
øg}Z§ZszZ)s0*ðYäzZàƒZ áf„‚•gSìXZÒtZq-(ÐŠzu~(J-w•™CgSìX �

(ë�X Wind ZkÐ…Ø¸ì�w•™äzZàƒZÃ!*ŠÜÜc*!ƒZ) �

øg}Z§Zs0*ñYäzZàƒZ(=ÍCìX �

ƒZic*Š{Š!*îzZá´ºÐÁŠ!*îzZá´ºÅ§sw•™CìX �

Z¤/Šź¸VÆŠgxyƒZÆŠ!*î~ic*Š{
ÛtƒÂƒZic*Š{!~Ðw•™CìX �

ìX ¤/xƒZZz6,ÅY+$w•™CìŒVZk!*]ÃÌf‚d™B�ƒZÃ¤/x™äÐz{ÄìZzgic*Š{(=ÍC �

ÃðÌ—ic*Š{(=ÍCìÂZkÅÑÄÁƒYCìX �

¤/xƒZ/ÚQ~ƒZÆÁÑÄzZàƒCìXZÏnŠðZVZzg¤/xƒZZz6,ÅY+$w•™D�X �

ƒZÃ¤/x™ä~ZúZïf)ŠZgƒD�X �

Z#ƒZ¤/xƒ™Zz6,ÅY+$ZÀìÂZk£x6,Š!*îÁƒY@*ìX �

Zk§bÆÁŠ!*îzZá´º~egzV§sÅƒZŠZ4ƒäÅÃÒ™CìX �

ìX Îg̀ÅzzÐi}Zzg«gÆ0*ãÅwZg]~0*ñYäzZá
ÛtÅzzÐƒZZq-(ÐŠzu~(w•™C �

«gÅ/Úi}¹¢¤/xƒYCìX �

ZÏni}6,¤/xƒZNŠyÆZz‡]Ñƒ™Zz6,ÅY+$w•™CìX �

i}6,Š!*î~¶ÅzzÐ«g~ƒZN!~Ði}ÅY+$w•™CìX �

‚wÆºmZz‡]~Zk§bÆ¿ÐQ~ƒZN«gÐi}ÅY+$w•™C�X �

gZ]ÆZz‡]~i}ÅR0*ãÅ/Ú¹¢Q~ƒYCìX �

Zkz‰Ü«gÅƒZN¤/xƒäÅzzÐz;VŠ!*îÁƒ@*ìZzgƒZNi}Ð«gÅ‚¹�X �

z{´º�âZ2ZÐŒÛd$ƒD�Îg`Ðic*Š{wZg]qÝ™D�X �

Zy´̧V6,Îg`ÅÃÑ¦S7,CìXZknZy´̧V~ƒZ¤/xƒCìZzgZz6,ÅY+$ZÀìX �

²n£~Z0+gŠZ4ƒCìX 0-300 Zk´‘Å×Q~ƒZZ2ZYÅŠzâVY+$ �

(»!*)̄k�ìXZzgi}6,w•™CìX Wind ƒZÅtw•!ƒZ) �

ëätÌŠ¬�!ƒZÅgëg~ZŸ†ÅzzƒZÆŠ!*î~¶zZµƒCìZzg!*glÌƒCìX �

ñÌ¤/â~ŠyÆZz‡]âZ2ZYÆWk0*kÅi}¢¤/xƒYCìX �

Zkai}6,ñ�ŠƒZ¤/xƒ™Zz6,ÅY+$ZÀìXTÅzzÐ«g~ƒZNi}ÅY+$w•™C�XZ7â²ã �

ƒZN¹Y@*ìXt¬xîg6,â{�y@*mJ-¹�X
Šc@*âgatƒZN#³‚~w•™CìX �

ƒZNi}Ð«gÅ‚w•™C�Xaè«g¹W×QZƒ@*ìX �
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«gzVÐ½zZàƒZNZL‚B0*ãáWC�Zzg!*gl',‚C�X �

øg}o~‚y”VÅ»“Ænic*Š{F,!*gl6,Z®g™D�X �

!ƒZîVÆfg=ëðÌaZ™Mh�X �

ZkÐ…Ø¸ì�ƒZøg~i0+ÏcÆìX �

âÞÆ̧V~Z¶gZ]Zzg8zn,y6,ëZkÐ0¸,ŠÙZzg7,_gT�X �

i}6,½zZà!ƒZîVÃîÃyë�X �

Z´̧VÆßvZÐZ**ñVÐågD�X‰‚eyÔCÙ~WÔN*"3©ð JGEyz){X �

Z2ZðîÃyZq-(,}Z”Æâ#ƒD�X�%î[¤/xƒZÃ�gZgïZEw™D�X �

¤/x%î[ƒZR«gÐZz6,Å‚w•™CìXíz;VÁŠ!*îaZƒ@*ìX �

Z§ZsÆ´ºÅic*Š{Š!*îzZàƒZZkÁŠ!*îzZá´º~BìX �

tWäzZà5ƒZÌ¤/xƒ�Zz6,ÅY+$ZÀìXaè¤/xƒZZz6,ÅY+$ZÀgSìX �

TÅzzZ§ZsÅƒZä̃ƒðZz6,ZàzZàƒZÅ(gì‚B„«g»0*ãÌƒZÆ‚BZz6,ZÞìX �

Z#¤/xƒZZz6,Å‚ZJ™Q~ƒCìÂƒZ~ñ�ŠW!ggZ]!*ŠwÅ̂Z(g™fe�X �

t!*ŠwƒZÆ‚Bw•™DƒñZKgëg(,Jfe�X �

ƒZÅgëgÔƒZÅ‚ÔŠZzggî"$‰úZïîÃyÅzz‘W�X �

øg}o~¬xîg#Ô�yÔZÆ',ÔâÞÆ̧V~îÃyWD�X �

¹‚g}îÃyæ¹‚ªUXwÅ‚WD�X �

îÃyn{ÁƒD�XîÃyÆZëZW,Z]~”h+!*glZzg!ƒZN áï�X �

îÃyÅn„»Z®gZkÅ”]ó�#ÖZzg£x6,ƒ@*ìX �

YñA]ÅY+$ÐZ¶gZ]Ôgi+-Ô8zn,yÆfg=Š�YäzZáZkC„Z´**]ÃÃZ0+Zi:™,X �

Z¤/W\Æ´º~îÃyÅzZg)Š~ˆƒÂøD©w»x™Dg�Xpgi+-íc*]Ð!*¸�X �

Zëyw‚âyÔ0*pYâgZzgÇh-Vz){Ãôp£â]6,ÃÆnoƒZŠZâ]GYNX �

y~ðÅu',Z„È™,X �

Óxuò}.â]‰7:ÔW>
ÛzoZzg?%Zœ/Ǣy	Z]»ggOX �

W\Æ{0+ZyÆn¢zg~ZâYÔZŠzc*]Zzg”VZzg(,zVÆnPŠâVJ-ZEwÆ‡.Þ½ZðZâY»fí{™BX �

Z¤/W\îÃyÐOW,´º~gTƒVÂe¢ZzgÑsƒñðÆ@*gzVÃ#ÖgNX �

WßŠ{0*ã7ÁCe34/õ XJGX �

uòqÑ]~¢zg~ÅWÆ0*ã»fí{™kX �

W\Æ7,z±VZzgŠz2VÅæŠÆaå»gg�X �

g!Æa"uÆìX W`À].h+)ßYîÃãqŠU*]Ðôp �
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ëœ~ÆZ’ZðŠzg~‚́´̧V~…zZáßÍVÃZq-ŠyÅúÌ7Q¶XpW`çnZkÆ',@ìX �

‚wI„îÃyÅ7ªÏZzgîÃyÐ0ZkC{Šc*Yg;ìX 48 ¡ð(gdZzggZeZgkÅæŠÐ �

Å (Indian Meterological Department) îÃyZ#‚iÐŒÛd$ƒ@*ìÂCÙWŠñ]Æz9ÐYñA] �

Y+$ÐZ:¬]ÅàðYCìX
îÃyÆWä~ƒZÅgëgZëgzwZŠZ™CìX �

(B@*ìX Anemometer ƒ@*ìXgëg¥x™äÆnZEwƒäzZÑW!!*Še) ZÏaƒZÅgëg¥x™**¢zg~ �

¾¾¾¾ääääzzzzZZZZááááZZZZ����xxxx
°Z»ðw~0*ðYäzZàSÃÑÄë�X �

Zkfëë��ic*Š{ûZâYziãZzgÁûZâYÑƒC�X

ÑÑÑÑÄÄÄÄZZZZzzzzggggÑÑÑÑÄÄÄÄZZZZŸŸŸŸ°°°°»»»»»»»»....ÞÞÞÞ �

Z#ŠzZâY»w**¥xƒÂÜsZyÆZziZyÅãCŠ6,tC**õwƒ@*ì�Ã́—ic*Š{ûìXÃðŠzZâYÅ
ÑÄ»».Þ™ä»Zq-§itì�ZyZâY»)z~w1YñZzgZyÆZziZy»».ÞHYñpt§i
P̂kZâYce7ƒ@*X
ZkÆfëZq-‚Š{§iZEw™Mh�T~Ë—ÅÑÄ»0*ãÅÑÄÐ».Þ™Mh�Xqgz
fsa~ët¥x™,Ð�ÃðÌ̂k—0*ãÆ£«~ÄkHûƒCìXZkÃË—ÅÑ¢ïEGL

ZŸ°ë�X
—ÅÑÄ

0*ãÅÑÄ

Ë—ÅÑÄZŸ°¥x™**°ŠƒÂ…e34/õ XG
J�ƒÐ¬ëZk—»ziy¥x™,QZn)z~w0*ã

»ziy¥x™,XZkÆẐyŠzâVÆZziZy»».Þ™,X
ËâùÅÑÄZŸ°¥x™ä»Ÿ‚X

Z+ZâYXÅÑÄZyÆe1ñ‰âùÅÑÄÐÁƒCìz{âùÅR6,¾CìX �

âùÅRÆnZ¤/�Zð~ZŸ†ƒÂâùÆŠ!*î~ÌZŸ†ƒ@*ìX �

(ÑÄeÆfg=ËÌâùÅÑÄ¥x™Mh�X densitometer (c*) hydrometer) �

z{̧]�Ë—ÆZ»ðgK6,¿™CìŠ!*îBCìX �
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z{̧]�0*ãÅ°Z»ðgK6,¿™CìƒZ»Š!*îBCìX �

i}6,0*ðYäzZàZâY6,ƒZ»Š!*îxƒ@*ì �

g <)°æO{ƒZðÅ—~(< °æO{ƒZð»Š!*î=
 = °æO{ƒZð»Š!*î

Po=

°°°°ææææOOOO{{{{ƒƒƒƒZZZZððððÆÆÆÆŠŠŠŠ!!!!****îîîîÅÅÅÅeeeeöööö
ÅæŠÐZmÙ|#Zzgeö™Mh�XN*g} (Barometer) ë°æO{ƒZðÆŠ!*îÃCk7™Mhp!*ge �

ZEw™ÆƒÐª!*geZXŠHX (Mercury) ä0*g{ (Torricelli)

1 T¢aƒÏXZj 76 Z¤/°æO{ƒZð»Š!*î**gï)Àòqª~(ƒÂ0*g{½~Íg~~ñ�Š»õÅ"~0*g{Å—~ �

™{ƒZð»Š!*î¹Y@*ìX
"~»Ý»ziy°æO{ƒZðÆŠ!*îÅzzÐÍg}~ñ�Š0*g{6,7,äzZáŠ!*îÆ)z~ƒ@*ìXtŠzâVlZg �

,)z~Zzg\.5éGS#³ƒ**¢zg~ìX
ë�X̧]ZYw—ÅY+$ÐUñ (Buoyancy) Ë—6,Zz6,~‚~¿™äzZà̧]Ã̧]ZYw �

‰âùÆziyÆ',Z',ƒCìX
:ZkQßwÆ_.Z#ËŸÃËâù~e1c*Y@*ìXÂZkŸ6,̧]ZYw¿™Cì�ZkÆ WWWWgggg::::kkkk»»»»QQQQßßßßwwww �

e1äÐUñ‰0*ãÆziyÆ)z~ƒ@*ìX
ËÈ',@~ñ�Š(w6,ÛzãŠ!*îâù6,Óx4V~)z~îg6,’Y@*ìX 0000****ññññ»»»»çççç:::: �

0*ñÆZßwÃ;àgZ´˜i~ÀÆ»x™äZzgWIñ!*Lzgu á\~Á̧]Î™ic*Š{ziãÇhc*VZVD �

�X

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
WWWW[[[[zzzzƒƒƒƒZZZZññññÌÌÌÌ

ˆ ÃZŒŠyÅŠâ^™äÆ I
2 Zzg I

1 ÆZWF,+ZzgZ�F,+ŠeY~Zq-ŠyÅâ^™äÆú̂Ò{ Sixs .1

(ïtÅæŠÐZ-£â]6,Ñc*Y@*ìX 2 (pŠlŠZ-£Ñ]WYD�X 1

(ZÈiZjŠz!*g{F,KMŠêìX 4 (;BÅæŠÐŠz!*g{F,KMŠc*Y@*ìX 3
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ñÌÆZbZY~ áï7ìX .2

(ŠeY 4 (ƒZðgëg 3 (!*glÔgî"$ 2 (Š 1

z{ŠeYTÆfg=Ë£xÅZWF,+ZzgZ�F,+ŠÅeö™Mh�X .3

(]½ø»ŠeY 4 (T¤/i+ŠeY 3 (§8gñ~ŠeY 2 (?ŠeY 1

]½ø»ŠeY¾äZXŠH? .4

(]½ø 4 (Ãgy; 3 (
_5Òh4ø GG 2 (µ5Ò3ð

Y
GG 1

óú"~0*c*Y@*ìX U
]½øÆŠeY~L .5

(ƒZ 4 (2+ 3 (ZÈi 2 (0*g{ 1

Ë£xÆñŠqÑ] .6

(Üs!*gl7VgSì 2 (å7VgT� 1

(ÜsYñA]ÆÒpÐ$+sgT� 4 (Šy$+y$+sgT� 3

�±~0*ñYäzZà]— B Zzg A
]½øÆŠeYÆ .7

(ZÈi 4 (ê7 3 (*.çEEE+ 2 (0*g{ 1
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E
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w•™äzZàƒZBCìX .17
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¤/xW[zƒZ»´‘B@*ìX .23

(´‘ÅŠ‚w½Úic*Š{Šg`Åˆ 2 (´‘ÅŠ‚w½z9z9Ðic*Š{Šg`Åˆ 1
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gî"$ÅeöcZEwHY@*ìX .27
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ŠzâV 2 Zzg 1 (4 (Z4V~w•™CgSì 3

30
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ÛtƒÂƒZic*Š{!~Ðw•™Cì 4
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(VìÂÀì 4 (W[ìÂW\ì 3

0*ãÅk™ä»§C§iìX .8

Ozonation (4 Aeration (3 Chlorination (2 Calcination (1
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1 - 1 2 - 1 3 - 2 4 - 4 5 - 2 6 - 2 7 - 1 8 - 3
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ÆaZEwHY@*ì ______ (wZq-¬x**xì� (4

âO]Zzg’ (4 Üs’ (3 ÜsâO] (2 âùZzĝk (1
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»ZßŵkZâYÅÑÄZŸ°¥x™äÆZEwHY@*ìX  ____ (25

Zg:k»ç (4 0*ñ»ç (3 EH»ŠzuZç (2 EH»ŠZç (1
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ŸÅ̂f!̧]Áƒ̧]QYwÐ (2 ŸÅ̂f!̧]ic*Š{ƒ̧]ZYwÐ (1

Óx (4 ŸÅ̂f!̧])z~ƒCì̧]ZYwÐ (3

KEY ����ZZZZ!!!!****]]]]
1)  2 2)  3 3)  4 4)  4 5)  1 6)  2 7)  3 8)  2 9)  3 10)  4

11)  1 12)  2 13)  2 14)  4 15)  2 16)  3 17)  2 18)  2 19)  2 20)  4

21)  2 22)  4 23)  2 24) 1 25)  4 26)  1 27)  2 28)  1 29)  1 30)  1

31)  1 32)  1 33) 2 34)  3 35)  1

(wÐH%ZŠìX -1

Zy~Ð¼7 (4) 1,2 ŠzâV (3) ’ (2) âù (1)

w•™CìX state ÅÃ́qª Matter âŠ{ -2

(w (4) k̂ (3) ’  (2) âù (1)
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uVÅÑÄŠ!*ƒÅzõÐìX . -3

Ãð7 (4) xƒCì (3) $+rì (2) ps7ƒC (1)

ÅzõÐnÅY+$Š[YC�X ______ Z#ë™Ï6,6,c*—Å3,xR6,ä̂�Âz{ -4

ïF¸] (4) }ȩ́] (3) ¸] (2) ¸]ZYw (1)

Âx~Z»ð MKS Å Thrust ¸]ZYw  -5

zZ^ (4) 0*ñ (3) EH (2) Dyne (1)

Š!*ƒÅZ»ðEy°%,¢a»ŠzuZ**xHìX  -6

zZ^ (4) 0*ñ (3) EH (2) Dyne (1)

(wŠ!*ƒeZmìX -7

ÐVY+$Š!*ƒ (4) YÑŠ!*ƒ (3) Zz6,~Š!*ƒ (2) "Š!*ƒ (1)

LL‚ÁâùÆËÌ£x6,Š!*ƒ~ZŸ†Ã%Ëp~ÆËŠzu}£x6,vHYYìXªÓx4V~ -8

)z~vHYYìXóó
Ãð7 (4) Zg:k»ç (3) ',**à»ç (2) 0*ñç   (1)

(àáÆZEÑ] -9

%ÆœVÃŠ!*™%�%c (2) gzðÆUcVÃŠ!*äc   (1)

tÓx (4) Çh-V~',q-Îäc (3)

Zg:kä¾ŠJ]Æ{Ø6ÃYicLLZg:k»ZßwóóŠgc*ÄHX -10

@*= (4) ß; (3) e0+~ (2) Î**  (1)

Zq-¶Z#z{0*ãÆZ0+gƒCìÂÑ¥xƒCìX/ÚZ#z{0*ãÆ!*CÙƒCìYV? -11

¬¸]ÅzõÐ (2) Zz6,~̧]ZYwÅzõÐ  (1)

Zy~ÐÃð7 (4) ˆf!̧]ÅzõÐ (3)

Ð Z#Zq-ŸÃ7g~§bc*Ze¼zâù~e!*c*YñÂZk6,Zz6,~̧]ZYw¿™CìX�âùÆUñƒñziy -12

¼7 (4) )z~ (3) Á (2) (,|™   (1)

ÑÄZŸ°ÅZ»ð  -13

Zy~ÐÃð7 (4) k¢a°ú¤/Zx (3) kT¢a°¤/Zx (2) k¢a   (1)

¤/ZxìXZkÅÑÄZŸ°¥x™zX 12 ¤/ZxZzg0*ã~ 15 Zq-ß»ziyƒZ~ -14

12 (4) 15 (3) 10 (2)   5(1)

i}ÅR6,CÙ—6,ƒZ»Š!*ƒƒ@*ìX -15

îÃy (4) gî"$ (3) ÑÄ (2) ™{ƒZð»Š!*z   (1)

™{ƒZð»Š!*ƒ¥x™äcWÑ] -16

Zy~ÐÃð7 (4) 2,1 ŠzâV (3) "âù»!*geY (2) âù»!*geY   (1)

ÅÑÄZŸ° Mercury 0*g{ -17

9.8 (4) 13.6 kg/cm (3)13.6 gm/cc (2)   7.6 gm/cc(1)
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zZµƒCìX ______ R«gÐ—~Å§sYä6,™{ƒZðÆŠ!*ƒ~ -18

Zy~ÐÃð7 (4) xgLì (3) ¶ (2) ic*ŠC   (1)

ƒ@*ìX ________ ™{ƒZð»Š!*ƒ»Z®g -19

tÓx (4) gî"$ (3) Š (2) ÑÄ   (1)

Z¤/!*geYÅ—~Ze7-¤/YñÂt¶KãªCÙ™CìX -20

Óx (4) µ (3) !*glÅWæ (2) îÃyÅWâŠ   (1)

Z¤/!*geYÅ—~W×W×¤/äÑÂt¶KãªCÙ™CìX -21

Óx (4) µ (3) !*glÅWæ (2) îÃyÅWæ   (1)

PV = Zq-Hg{SzZà’ÅŠÃxg3YñÂŠ!*ƒ!*Z�pÐƒƒ@*ìXZkÆwÆx -22

Óx (4) Zg:k»ç (3) ',**à»ç (2) !*L»ç   (1)

Z#ƒZ!~Æ‚BËŸÅRÆáZi~¹ìÂR6,ƒZ»Š!*ƒ&4h4ï EEEGnÅRÆÁƒY@*ìX -23

Óx (4) Zg:k»ç (3) ',**à»ç (2) !*L»ç   (1)

ƒZð˜iÆZhäcX -24

Óx (4) !*L»ç (3) Zg:k»ç (2) ',**à»ç   (1)

z{W!TÐâO]ÅÑÄZŸ°¥xÅYCìX -25

Óx (4) êâ¢a (3) !*geY (2) ;àgz¢a   (1)

ƒ@*ìX _______ uV6,ŠZzgŠ!*ƒ»ZW,âùÆ',Üs  -26

Zy~ÐÃð7 (4) x (3) Á (2) ic*Š{   (1)

Z2Zge$Å{¤Zk~ƒCìX -27

ß (4) Wx (3) Ç~ (2) 0*ã (1)

W[e»ZEw¥x™äÆaƒ@*ìX -28

â#Æ²zÛA (4) â#ÅÑÄZŸ° (3) â#ÅS (2) â#»w (1)

²zY{¤Zkâ#~ƒCìX -29

³g+»0*ã (4) ZÈI (3) @*gÃw (2) 0*ã (1)

ÑÄŠgZÝSZzgwÆŠgxyƒCì -30

ŠzâV»!*b
Ût (4) ŠzâV»ù· (3) !*bÚ (2) qÝ¢[ (1)

Âx~SÅZ»ðƒCìX C.G.Sþ -31

ÃðZ»ð7ƒC (4) Y,-¢a / ú¤/Zx (3) kª / ¤/Zx (2) Y,-¢3ï
E

GH / 7&+ (1)

tâŠ}Å&qpV~0*c*Y@*ìX -32

W!ggZ] (4) ’ (3)     k̂ (2) âù (1)

ZŸ°ÑÄÐ%ZŠ -33

0*ãÅÑÄ»Ë—ÅÑÄÐ».Þ™** (2) Ë—ÅÑÄ»0*ãÅÑÄÐ».Þ™** (1)

Zy~ÐÃðÌ7 (4) 2 Zzg 1 (3)
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z{lZg�Ë—ÆŸ~0*ðYCìX -34

S (4) ¤‰Ü (3) Mð (2) ziy (1)

ñÅS:]̂kZ�x~0*ðYCìXtBCìX -35

tÓx (4)  ñ)Z2Zg~( Rigidity (3) ÑÄ (2) (àŠ!*ƒ Fluid Pressure (1)

= ÑÄZŸ° -36

S (4) 0*ãÅÑÄ (3) —ÅS (2) —ÅÑÄ (1)

w —ÅÑÄ —»w 0*ãÅÑÄ

Âx~ÑÄÅZ»ðƒCìX M.K.S. -37

ÃðÌ7  (4) ¤/Zx (3) 2¢a (2) ú¤/Zx (1)

3 T¢a    ú¤/Zx 3¢a
z{̧]�â;]~ÀŠ~‚nÐZz6,ÅY+$¿™CBCìX -38

(àŠ!*ƒ (4) ïF¸] (3) Gravitational Force (2) Crust ZYw (1)

âùÆZq-„�ZðJ-ezCìTÃW[e¹Y@*ìX -39

Nicholsons Hydrometer (2) Common Hydrometerþ (1)

Ãð7 (4) tŠzâV (3)

Z+{¤�â;]~Ngëg~aZ™CìBCìX -40

tÓx (4) Velocity gëg (3) Density ÑÄ (2) Viscosity ²zÛA (1)

â;]ÆŠ!*ƒÃë�X -41

3 Zzg 1 ŠâV (4) (àŠ!*ƒ (3) ',¹Š!*ƒ (2) W!Š!*ƒ (1)

LL¾äzZàZâY»ziy)z~ƒ@*ìUñƒñâùÆziyÆóót¾Zƒ»Ã̈KçìX -42

¾Zƒ»ÃðÌ².0îG7ì (4) 2 Zzg 1
².0îG (3) 2 

².0îG (2) 1 
².0îG (1)

uV6,ŠZzgŠ!*ƒ»ZW,âùÆ',Üsƒ@*ìX -43

¼Ì3 (4) ¹ic*Š{ (3) Á (2) ic*Š{ (1)

(wc*ÕzZáâ;]ÅVB�X  -44

Zy~ÐÃðÌ7 (4) 2 Zzg 1 (3) ’XZÈI (2) 0*ãXZÈI (1)

Šz̧ÂV~tģƒ@*ìX W Zzg T Z#ÃðŸ0*ãÅR6,‡ì5+k,ƒÂA$ -45

tÓx (4) (3) (2) (1)

KEY

1 - 3 2 - 3 3 - 2 4 - 1 5 - 2 6 - 3 7 - 4 8 - 1 9 - 4 1 0 - 1

1 1 - 1 1 2 - 3 1 3 - 4 1 4 - 1 1 5 - 1 1 6 - 3 1 7 - 2 1 8 - 2 1 9 - 4 2 0 - 1

2 1 - 2 2 2 - 1 2 3 - 2 2 4 - 1 2 5 - 1 2 6 - 1 2 7 - 2 2 8 - 3 2 9 - 2 3 0 - 2

3 1 - 3 3 2 - 1 3 3 - 1 3 4 - 4 3 5 - 3 3 6 - 1 3 7 - 1 3 8 - 1 3 9 - 2 4 0 - 1

4 1 - 3 4 2 - 1 4 3 - 1 4 4 - 1 4 5 - 1
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COAL AND PETROLEUM ÃÃÃÃ́́́́ZZZZzzzzgggg7777,,,,zzzz@@@@
Material Science .1

‚bÅz{ ác�ZâYÐ0»x™CìX (A)

‚bÅz{ ác�ZK̈yÆZdwÆ0»x™CìX (B)

‚bÅz{ ác�'Z5ðp=VÆ0»xW@*ìX (C)

‚bÅz{ ác�%Š{Z�xÆ0»x™CìX (D)

? =  Zq-Ògw .2

v¢a 159 (4) {227 (3) {159 (2) {270 (1)

. )gzZîÂZ**ð7ì .3

d~ÂZ**ð (4) ƒZðÂZ**ð (3) ðz@ÅÂZ**ð (2) FÂZ**ð (1)

Š*iâä~Š-ZgzVZzgŒZgzVÅyÆnZEwHY@*å .4

A-V»',ZŠ{ (4) ßì»',ZŠ{ (3) Z\« (2) Îe* (1)

ŠgC’ .5

ÆŠgxy0*ðYCì Impervious Rocks ))xŠZg"âV (i)

. âjwÆavyŠ{ì (i)

ic*Š{Š!*ƒÆ#ôpHY@*ì (ii)

. ŠgC’7,zVÅ/Úic*Š{:ƒCì (iii)

ŠJÂVÅ$ÆaZEwHYäzZÑÃ́ .6
"3©-£Ó4è
EGEG

GE (4) Coke ÄâZVÃ́ (3) Ãw’ (2) Ãw@*g (1)

Æ%Zi»F,KM (Formation of Coal) Ã́»àC .7

Ã́ §»Cz6~Y¬5] %Š{Z�x "5¿.ç EGHc*»:3** ƒZ»¦/gÌ 0*ã»ZyZ` (1)

Ã́ §»Cz6~Y¬5] Ùc*»:3** ƒZ¦/gÌ**ƒ** %Š{Z�xŠ®ƒ** 0*ã»ZyZ` (2)

Ã́ 0*ã»ZyZ` ƒZ»*g**ƒ** %Š{Z�x»Š®ƒ** Ùc*»:3** §»Cz6ð¬5] (3)

Ã́ %Š{Z�x»Š®ƒ** §»Cz6ð¬5] Ùc*»:3** 0*ã»ZyZ` ƒZ*g**ƒ** (4)

ðz@ZyZ�xÆ%Š{Z�xÐz�Š~W@*ì .8

0*àgZ (4) öÈe* (3) öy&»4è
EHE (2) Zƒ (1)

g»i~ZgïìX .9

d~ÂZ**ð (iv) ŠgC’ (iii) FÂZ**á (ii) ðz@ (i)

i, iiii (4) ii, iv (3) iii (2) iv (1)
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w~Z#%»Šzg»ƒYñÂZ+’ÂZ**ðÆ”w»fg=ƒÏ .10

ðz
²-.¹Òø G

(iv) em,w (iii) };àg� (ii) Coal Bed Methane Ãws
$4-£4è GGGE (i)

i, ii (4) i, iv (3) iii (2) iv (1)

Ã&Ïî HÐðaZ™äzZáöÛZyÁÜ»ZyZ`™D�X .11

ø4 (4) -gZ4 (3) ZgÇy (2)
]Ò54-êGEG (1)

ÌÐaZƒäzZá¡Æ)b .12

�hzV»ŠgŠ (4) n{ÅFg~ (3) ¤/ŠzVÅFg~ (2) ŠwÅFg~ (1)

gzi%{i0+Ï~Zy»ñV~Zg�z‚b»ßZEwƒg;ì .13

¡zÌð~ (iv) ZÇZyWÑ]ÆZEw~ (iii) fgZùÜzÜ~ (ii) +Zy~ (i)

i, ii, iii (4) i (3) iii, iv (2) ii (1)

(Fule and flame) ZZZZ####ZZZZttttZZZZzzzzggggZZZZggggïïïï
Z#Ztì .1

z{6ð¬ïT~Ãð—ƒZ~ñ�ŠWxÆ‚BQì (A)

z{6ð¬ïT~ÃðÚwZg]{g`™Cì (B)
z{6ð¬ïT~Ãð—ƒZ~ñ�ŠWxÆ‚BQZzgwZg]{g`™CìX (C)

z{6ð¬ïT~Ãð—Z”Æ%¹ìZzgtwZg]{g`™@*ì (D)

qgzfsÆ�h5� .2

è (a) ðz
²-.1¹Òø
GG (i)

**^y (b) ZºZt5+k,ZâY (ii)
$©-£Ó4è
EEG

GE (c) Ãw@*g (iii)
!5½54o-ê

G
YEGIGÆ¢ (d) )ZºZt5+k,ZâY (iv)

i-b, ii-d, ii-c, iv-a (2) i-a, ii-c, ii-d, iv-b (1)

i-a, ii-b, ii-c, iv-d (4) i-d, ii-c, ii-a, iv-b (3)

WxW~æŠŠîìU*"$™äÆnZ-xŠØYäzZáŠ/~Zk6ð—»ZEwHY@*ì .3

. 7N*ô6,!5»43ï G
YEGH (4) Zñ* (3) **],zXW‚à (2) »g0eZðW‚à (1)

W>&âŠ}ÅVw .4

Ç~ (4) #»²w (3) 0*ã (2) ðzw (1)

W`ÀŠc*sðÆu}6,Zk6ð—»ZEw7HYg;? .5

¶K3 (4) CÃ`gk (3) 7N*ô³gf$ (2) ZAÎãR,ZðÏà (1)
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Šc*sðÆWÆ¿Å%³zZgF,KM .6

Šc*sðÃ7Šg~R6,g¥/** (i)

ZAÎyÏà»S (ii)

ucÃ`gk»CÃ`gk~psƒ** (iii)

7N*ô³gf$Ð¬ïƒ** (iv)

i, iv, iii, ii (4) i, ii, iii, iv (3) i, iii, iv, ii (2) i, ii, iv, ii (1)

4+Zgï»ZN[ZyúZï6,«ƒ@*ìX .7

oƒ7 (2) Zg�&¢A (1)

. fí{Z0+zi~Æa)ôp (4) ÜzÜ~W‚y (3)

iii, iv (4) i, ii, ii (3) ii, iii (2) i, ii (1)

Weather and Climate WWWW[[[[zzzzƒƒƒƒZZZZXXXXññññÌÌÌÌ
ñÌÆZZbZY .1

"g~¤/Šl (iv) gî"$ (iii) ƒZÅgëg (ii) Š(i)

ii, iv (4) i, ii, iii (3) ii, iii, iv (2) i, ii, iv (1)

(ì Padunu LL3+âóó) .2

i}Å&ÅãCŠ6,!*glÅlZg»Z0+Zi{Îc*Y@*ì (A)

cY~pÒÃÎó™!*gl»Z0+Zi{Î** (B)

ƒZ~1Îó™ºƒñ@*g»Z0+Zi{Î** (C)

ƒZ~1Îó™ºƒñ»½»Z0+Zi{Î** (D)

!*glÅeöÅYCì .3

Anemometer (iv) Thermometer (iii) Pulvinometer (ii) Udowater (i)

ii, iv (4) i, ii (3) ii, iii (2) i (1)

ñÌ¤/â~à©gW!*ŠÅ/Úz á3!~Äic*Š{ïmìXYV? .4

«g»0*ãÎg`Å¤/òÅzzÐggZ]~psƒ@*ì (i)

ƒZ¤/xZzg¹ic*Š{%î[ƒCì (ii)

. Z§Zs~Í]Åzõì (iii)

»ZEw™äÐ AC ic*Š{F,ßv (iv)

ii (4) i, ii (3) iii, iv (2) ii, iv (1)
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Ã;� IMD .5

Indian Music Development (2) Indian Metaloid Development (1)

Indian Devasthanom Development (4) Indian Meteorological Department (3)

ƒZÆ¥cZzgZkÅgëgÃ¥x™äÆaZEwHY@*ì .6

Thermometer (4) Authrometer (3) Udometer (2) (Anemometer) !*Še   (1)

ŠŠŠŠggggCCCCbbbbCCCCÙÙÙÙââââgggg .3

ââââgggg
¢a°]c*  3x108 âgZq-nÅÂZ**ðì�åw•~gSìXÜY~ZkÅgëgWWF,+ƒCì� /

ÑÄ³¢a°]ƒCìX 3

âgÅÃqåâ�~™̂CìXZk{¤ÃéZ á®)ë�X /
ËŠzÕoÆŠgxy™̂äÆnâgÅÃqZ(gZ3Z(g™CìTÆaƒÐÁz‰ÜŠg»gƒXZkÃ /

Ûâ^»Qßwë�X

ââââggggÆÆÆÆffffggggZZZZùùùù::::
³¢aìX [ ™zh 5]�150 Îg`Ði}»Ã, /

ŠŠŠŠvvvvŠŠŠŠggggCCCCffffggggZZZZùùùùÔÔÔÔ@@@@****gggg}}}}ÔÔÔÔNNNN
ë�X¬xîg6,yzV~ZEwƒäzZá¢ Cancdle Power Zq-ñxHÅgzÝÅu]ÃH¤‰Ü /

(H 1 Million H¤‰Üc*ZkÐiZZ+ƒD�XŠzPÆz‰ÜÎg`ÐhƒðgzÝÅuJ-ŠkÑÄ) 100

¤‰Üc*ZkÐic*Š{ƒCìX
ìX (Lumen) gzÝÅu]Å].h+Z»ðCð /

1 = Lumen 12.5 (Candle Power) H¤‰Ü
½ã 700 Lumen =  Watt

½ã watt 7001=Lumen

ë�X (Foot Candel) Ë£x6,gzÝÅu]ßð°Z»ðgK°-.$ /
1 Lume = ÅH= 10.76

Âc*]:lZr~HÅuÐ%»Zz6,~z~Y@*X /
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äZXŠHXtZ%O‚bŠZVåXZk~"5½h4è
HEYHE»@*gZEwHY@*ìÔZzg Thomas Eva Edison ',¹¢Ã /

Zk~)¬ï’45Ðê XGÔWgÇyÔ*yÔ½~ƒCì
Zk¢~Wx»:ƒ**¢zg~ìX /

ÑÄ³¢a°²ìX 3 ¢a°²c* 3x108 âgÅgëgÜ~ /

z,œ~~EHäâg»fg[»Ãt7HXZkÆ_.gLgLfgZ]6,Œƒ@*ìZyÃfg[ë 17 /
�Xtâ�~™̂D�

ÛZú‚bŠZV0*

#-C4è
JGEGEäâgÆñYÃtÃ7H? /

zZô~ñ`ZzgÜY~ig{Å§b',@*ƒ™@*ìX  âgófg{Zzgñ`ŠzâVÅ¡]g‚rìX /
âgÆÒpÐZâYÅ&Zlx�:

4Ës .3 )Ës .2 Ës .1

z{ZâYX~gzÝW‚ãÐ¦/g$ËìËsZâYBC�c*ËszZôBCìXƒZÔ0*ãÔhX ËËËËssssZZZZââââYYYY:::: ////
z{ZâYX~Ðâg7*g$Ë)ËsZâYBC�X ))))ËËËËssssZZZZââââYYYY:::: ////

}:ßóŠJ]óZK̈yóÄhz){
z{ZâYX~Ð¼gzÝ*g$ËìX4ËsZâBC�X 4444ËËËËssssZZZZââââYYYY::::

ˆ:hÔ%ÎƒZ»½óñxÅ¡µz){
‚‚‚‚ññññ»»»»ààààCCCC

Z#Ãð)ËsŸgzÝÆÃúVÆgZ5~WY@*ìÃgzÝ:&×$ËìZzg:ÂWÐ™̂$ËìXZkn /
)ËsŸÆúZq-({Š™0îEqÝƒ@*ìX¸Š™0îE‚tB@*ìXŠZ],z~‚tÆ=Í}ÆZ§Zs»gKZÚ

B@*ìXZzg‚ñ»−ŠZ],z~I Umbra ic*Š{({7ƒ@*A�‚tÆŠgxã{c*%œ/~{»Xt�ZŠ™0îE
B@*ìX Penumbra 4‚t

ZZZZ[[[[kkkkââââgggg
ŠzzZTVÃ].Z™äzZà̃~R6,Z#ÃÑ7,C�A$Zk»Zq-bZÏzZW~zZ:ƒY@*ìZkZßwÃ /
Z[k¹Y@*ìXtŠz§b»ƒ@*ìX

Z#ÃÑ)X˜~R6,7,C�ÂZkn»Z[kƒ@*ìX !!!!****‡‡‡‡°°°°{{{{ZZZZïïïïkkkk::::
Z#ÃÑ"‡°{ó7Šg~Zzg"F,KMR6,ƒC�ÂZkn»Z[kƒ@*ìX """"‡‡‡‡°°°°{{{{ZZZZ[[[[kkkk::::

ZZZZ[[[[kkkkââââggggÆÆÆÆàààà]]]]
ìX Z#ÃqzZµóÀŠZzgÃqFZq-„R~0*ñYD�ÂZk§bÆZ[kÆçÃª¹Y@* ªªªªçççç:::: /
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qzZµZzgØZcFÀŠÅŠzâVY+$ƒD�XtZ[kâg»ŠzuZçìX ŠŠŠŠzzzzuuuuZZZZçççç::::ÃÃÃÃ
:iZztz̧qZzgiZŠtZ[k)z~ƒD�XtŠZçìX ŠŠŠŠZZZZçççç

Z#ËbjÅZq-Y+$
»g~ÅYCìÂWsqÝƒ@*ìZkÃ‚Š{Wsc*˜~Ws¹Y@*ìX /
‚Š{WNWÐ“WzZÑìàósi~ó¦JZzgYÑwkƒ@*ìX /
ìwÅ�#Ö—Å�#ÖÆ)z~ƒCìZzg—»Ã,ìwÆÃAÆ)z~ƒ@*ìX /

2222~~~~WWWW""""VVVVZZZZ[[[[kkkk
‚Š{WNWÐ“WzZÑìwWi~Ô¦JYÑwkƒ@*ìX /
ìwÅ�#Ö—�#ÖÆ)Š~ƒCìZzg—»Ã,ìwÆÃ,Æ)z~ƒ@*ìX /

cj\‚Š{WsÆZ[kâgÆQßw6,»x™@*ìX Periscope /
6,0*õìw‘W�ÔZ¤/ŠzW"VÃáZi~g3YñÂZkÆÑpÐ„ 600 6,g3YñÂ&ìwZzg 900 âbW"VÃ /

ìw‘W�X
»7Zj\~&WNWZk§bgÇYD��ZyÅZ[ÏRZq-Šzu}ÆY+$ƒCìX /

ìw ìw    

= 4−1

ìw = 5 ìw = 3

Z¤/WsÆ™{ÃZ0+gzã  ™z~WNWóAWsÆ™{»zƒD�XZk™{ÃŠz§bÐ
»g~ÅY$ËìX /
Y+$$Òü»g~ÅYñÂZkÐqÝƒäzZÑ™z~Wsö[WsB@*ìXZzgÛzãY+$
»g~Gƒñ
WsÆ™{Ð!©PçGWsqÝƒ@*ìX
T™z~WNWÅZ[ÏRZ½~ƒðƒö[WsB@*ìÔZzgTÅZ[ÏRKƒ!©Pç GWsB@*ìX /

=™{»%œ/ìTÃoWs»%œ/Z+B5é EE¹Y@*ìX C âöZ-Ô = F 

âmîw  = PF ó(R) Û¢Z+B5é EE = DC Ú= P

B@*ìX actual length (f) !©Pç
GWsÆŒÛd$ZzgZkÆz‰öZ-ÆŠgxy»Ã,âmîw /
)âmîw(Ðic*Š{

Û¢Z+B5é EEÐÁ R )âmîw(Ðic*Š{Zzg  f Z¤/—Ã /

»Ã,CÙŠ3YñÂìwÇÔQtZzg(,ZƒÇX
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ÐÁÃ,6,g3YñÂìwó (f) Z¤/—Ãâmîw /

Wi~ó¦JZzg(,ZqÝƒÇX
Ðic*Š{Ã,6,ƒA$ìwÔÇÔgN*ZzgZtƒ@*ìZzgWsZzgìw»Ã,WsÆâmîwÃªCÙ R Zzg f Z¤/— /

™@*ìX

ér =
ìwÅ—~
—Å—~

< WsÐìw»Ã,
WsÐ—»Ã,
ö[WsÐ“WzZÑìwåWi~ógN*Zzg¦Jƒ@*ìX /

ZZZZEEEEÑÑÑÑ]]]]::::
Æîg6,ZEwHY@*XTÆâöZ-6,Zq-¢ÃŠ3Y@*ì (reflectre) !©Pç

GW"VÃÇh-VÆŠÑQ~ /
TÐgzÝŠzgJ-Y@*ìX
ö[WsÃÇh~~egZÇgÆWÐÎc*Y@*ì@*�%&×}z{ÌƒäÆoøÃŠNnX /
Š0+Zy‚ió»yó**uó²ÆâCÙ+gL”VÃŠÚÆn!©PçGWs»ZEw™D�X /
zŠgÎâkZEwƒD�X /

¢»!©PçGWsÛŠzgÎ~~Îc*ŠHìX 125cm â^:©gW!*ŠÆŒÛd$gó7g~Zq-

ììììwwwwÅÅÅÅSSSS::::]]]]
�ìwWNW~qÝƒ@*ìZkÃWi~ë�ZzgTìwÃ6,Š}6,qÝHYYìz{ÇìwB@*ìX /
‚Š{Ws~qÝƒäzZÑìwYÑõxƒ@*ìX /
—~WäzZàŠzÃÑ™z~WNWÐ”Z™FƒCƒðZ#Zq-Šzu}Ãs™C�Zk»̀é6,{m /
ìàqÝƒ@*ìX

6666ƒƒƒƒwwww""""{{{{
Zk~Ãð°H7ƒ@*ìóŠzÅA0*U$ƒD�XCÙZq-uZîƒ@*ìZzgZŒY+$Æu}Ã({»½ÐÈH /
Y@*ìZzgZq-6ÅæŠÐ!*gq-ÎgZcÅYCìXÔ0*U$6,C»½Î™Zk6,Å6,}»%ZyÎc*Y@*ì
��6,Š}»»x™@*ìXWÐzZá0*U$ÅñN*ðic*Š{ZzgÔzZá0*U$ÅñN*ðÁƒCìXZq-ñxHÆ>»
x@{™ä6,6,Š}6,>»QtqÝƒ@*ìX
?WäzZàÓxÃÑ!*gq-ÎgZcÐŠZ47ƒ$ËÔÜs>ÆZz6,~Zzg−{ÐWäzZàÃÑ„ /
!*gq-ÎgZcÐƒDƒñ6,Š}J-BìZk§bZz6,ÐWäzZÑÃqnÅY+$Zzg?Æ−{Ð
WäzZàÃqZz6,ÅY+$BìTÐ6,Š}6,ìàQtqÝƒ@*ìX
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(Sound) WWWWzzzzZZZZiiii
%²Z�xÐWzZiaZƒCìZzgWzZiZq-85ÐöGÂZ**ðìXWzZiñ`Å̂~™̂CìX �

ZK̈yßCezg-VÅæŠÐWzZiaZ™D�X �

WzZîkZzguV~™̂CìXWzZiÜY~7̂™$ËX �

%²ŸÐaZƒäzZàWzZiZ#øg}»yÆ6,Š}Ã%²™CìÂ…�®)»Zˆkƒ@*ìX �

WzZiÆêZg¬lÐZkÅu])—~c*ä(Ã¥xHY@*ìX �

WzZiÅ7åO]Zzg™$ÃZkÆ®ŠÐ¥xHYYìX �

Zq-]~ƒäzZáZg¬ á]Å®ZŠÔ®ŠBCìX �

¬xWzZiÔ)¬xWz){(Z®ŠzV»Wö{ƒCìX �

ZK̈yXWzZizVÃÍYìz{WzZizVÆuzŠLL�uzŠóóBD�X �

Z+WzZi,øg}»y6,pÎZgZW,eZr�ñuBC�X �

ºmZ0+ZiZzgF,KM~aZÅYäzZàWzZizVÃi!*yë�XtZ0+Zic*F,KMZi!*âVÆaZƒCìX �

ÁƒCì²”V~'×h+ÁƒCìX 5mm ƒCìZzgúgÂV~ 20mm %Š|Z]~ßCezg~ÅMð �

zZô~aZ”{Zq-Z_Og)ñ(ì�vgëgÆ‚B4V~WÐÅ§s(,kìXZ#ñ`WÐ ññññãããã:::: �

(,fìÂzZWÆfgZ]Zq-£xÐŠzu}£x6,v7ƒDÉZL„£xZzTCÙZPZi™D�X
Z¤/fgZ]zZW~ñ`Åw•ÆÀŠ~‚~ZPZi™,Âtñã²èñãBCìXZ#²èñ`zZW �

~Ð*gCìÂzZW~Ýz
ÛZiaZƒD�X0*ãÅñãóâgÅñãz){X
Z¤/fgZ]zZW~ñ`Åw•ÆÀŠ~‚~PZi™,Âtñã²èñãBCìXZ#îàñ`zZW �

~Ð*gCìÂ0Zzg&Ò‹3ý
G

G‘W�XWzZiÅñãóZk,8-»ZPZi
�X Z+ñ`�Zq-ÑpÐ„zZW~Zq-yÐ̂™ÆLZLJZÃzZ:7WCgzZVñãBC ggggzzzzZZZZVVVVññññãããã:::: �

Z#ŠzgzZVñãXÆêZg¬lZzgîwñ`)Š~ƒVËzZW~#³4V~™̂D }}}}ññññãããã:::: �

Zzgz{ (nodes) ƒñW:~Z$‹5é E
Et™,Â}ñãqÝƒC�Xz{Õo˜VÜkyZ�F,+ƒ@*ì-}

BD�X (Aanti nodes) Õo�ÜkyZWƒ@*ì¡-}
ÐªCÙHY@*ìX dB ìZj (Decibell) WzZiÅu]Ã**LÅZ»ðeÏ.Þ �

tZ»ðZÅ5¾æGIhg¤/Zë.ÞÅc*ŠÇg~ZkÆ**xÐñÎxÅ̂ìXZkäWzZiÅaZöZzgZ á®)6,ãCŠ~î]Å‰X �

kHu]zZà 100 ƒCìXZzg 10dB kHu]zZàWzZi 10 ìZzgZkÐ odB ÁÐÁ‡.Þ�®)WzZi)½ã(# �

ìXfs~PWzZi, 30dB Šg / kHic*Š{u]zZàWzZiÅ7 1000Ð0dB ƒCìX½ã{ñÙÐª 20dB WzZi
ZzgZéeÏ.ÞÅŠgŠ~ˆìX
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0dB - ½ã{ñÙ �

15dB - uuZ?Ø �

60dB - ¬xW �

90dB - vk»UÅáÅWzZi �

110dB - »gÆ;gyÅWzZi �

120dB - \#Z”ÅWzZi �

140dB - ÈztÅÍà �

WzZiÅ!*gOÔZŒZŠ—~BCìX �

Zq-]~ƒäzZáZg¬ á]Å®ZŠ®ŠBCì �

WzZiÆZŒZŠ—~»Z®gZkÆZg¬ á]Æ®Š6,ƒ@*ìX �

øg}-Z¡IY~ÐZq-LL»yóóÌì�…WzZiGgÆ‡.Þ¯@*ìX �

z{WzZi,XÃ¬xZK̈yÍMh�‡.Þ�®)WzZi,BC�Zzgz{WzZi�¬xZK̈y7ÍMh**‡.Þ�®)WzZiBC�X �

Ðic*Š{ƒ@*ìX 20000Hz ÐÁc* 20Hz ƒ@*ìXZzg**‡.Þ�®)WzZi»®Š 20000Hz@*20Hz ‡.Þ�®)WzZi»®Š
WzZi}nÂZ**ðÅZq-̂ì�GgÅfaZ™CìX �

6,Zg¬laZ™@*ìX pitch Zq-Šz áQWzZiÐ0W!ì�Zq-x �

Z¤/zZWÆfgZ]WzZiÅZ á®)Å‚~WÐúw•™,ÂZ+ñ�VÃîàñãë�X �

WzZiÅñãîàñãƒC�X �

zZô~WzZiÅZ á®)ÆŠzgZyfgZ]ÅÑÄ»´‘0ZzgÁûc*"´‘&Ò‹3ý
G

GB@*ìXµ&»43©ð
GIGEVc*µ �

&Ò‹3©ð
G

GEVÆŠgxy»Ã,îwñ`ƒ@*ìX
zZWÆfg{»‚ÁqªÐZWF,+Ã,c*Zk£xÐŠ!*ƒÅŠgZŒZŠc*—~BCì—~ŠgZÝzZW~ic*Š{Ð �

ic*Š{ñƒ@*ìX
ñ`»Zq-ZPZgWzZiÅñ`»z‰ÜŠzgZy¹Y@*ìX �

Z»ðz‰Ü~zZWÅÑÄ~aZƒäzZáZPZiZ]Å®ZŠ®ŠBCìX �

0c*&Ò‹3ý
G

GZ»ðz‰Ü~�ÃAð™D�QÐWzZiÅgëg¹Y@*ìX �

BCìX pitch WzZiÅz{S¤TÐZkÅ!*gOc*™|#6ªCÙƒ@*ìó �

WzZiÅ—~Ô»y6,aZƒäzZàˆ8LÅuƒCìX �

ÃZyWzZiÅz{S¤ìTÐZñuÆWÑ]ÐaZƒäzZáaç NzV~
ÛtCkHYYìX �

ÜƒCìZk»+CÏî
E

FuZ U ¯ÑŠ~W!ƒ@*ìTÅ̂ (Acoustic Resonator) Šz áQWzZiaZ™äzZÑZq-ºmW! �

Š56,Œƒ@*ìZÐg',Æ‰h}ÐÑ¢[Îä6,ŠzâV áQZq-{m®ŠÆ‚BZg¬l™ä4ìÔŠz á/»
®Š ápVÅMð6,«ƒ@*ìXŠz á/»t‚Š{‚W!ñuÆWÑ]~WzZiÆZ¼ZŠÆ£gÆîg6,ZEwHY@*ìX
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ä7H John Shore Y~ƒÐ¬Zq-',¤â~ñ»g 1711 Zk§i»gÃ �

®®®®ŠŠŠŠÅÅÅÅ((((,,,,~~~~ZZZZ»»»»××××VVVV
Kilo Hertz (KHz) 10

3
Hz

Mega Hertz (MHz) 10
6
Hz

Giga Hertz (GHz) 10
9
Hz

Tera Hertz (THz) 10
12

Hz

WzZiÅgëgÅ°pÆ_.gëg
(1)_____________ v = λ/ T

(2)______ v = 1/T ëY…��®Š
v = vλ ÅgzÐ (2) Zzg (1) )zZ]

WzZiÅgëg=®Š<îwñ`
WzZiÅgëgzZWÆŠgzwZg]ZzgZkÅ8S:]6,«ƒCìpZ¤/zZWÆ8qÑ]xƒVÂËzZW~Óx �

®ŠzVÆnWzZiÅgëgxƒÏX
¬x1wewÅi!*y~WzZiÅgëg»ÈƒZ~WzZiÅñ`Ågëg„ƒ@*ìX@*ëWzZiÅgëgZâŠzV~ZƒCìX �

kHic*Š{ƒCìª0*ã~ 4.3 WzZiâO]Zzg))ò̂kZ�x~ƒZÆ£.Þic*Š{ƒCìXƒZÆ£¨~WzZi0*ã~
6,Šg`G‰ 20

O
C ƒCìXtWñ} 5120 m/s kHª 15 ZzḡÑŠ~ƒZÅgëg» 1484 m/s ZkÅgëg

]Æ)z~ 3 ³¢a°‚c*Zq-³¢a° 1236 ¢a°]ƒCìtgëg 343.2 6,ÈƒZ~WzZiÅgëg 20
O

C �X
ìX

Propagation of Soul WWWWzzzzZZZZiiiiÅÅÅÅZZZZ    áááá®®®®))))
WzZiñ`Å̂~)îàñ`(WÐ(,f�XtZPZiZq-‚?~vƒ@*Y@*ìŒVJ-z{øg}»âVJ- /

(ìXWzZi}éñ�V~™̂CìX
WzZiÅñãÜY~7¦/g$ËYèt85ÐöGñãƒC�X /

k̂Zzgâù~WzZi¦/g$ËìX̂k~WzZiÅgëgâúÐic*Š{Zzgâù~WzZiÅgëguVÐic*Š{ƒCìX /
¢a°] 330 ƒZ~WzZiÅgëg /

¢a°] 1435 0*ã~WzZiÅgëg /
¢a°] 1213 ZÈI~WzZiÅgëg /
¢a°] 5500 —~WzZiÅgëg /
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WWWWzzzzZZZZiiiiÅÅÅÅggggëëëëgggg
WzZiÅewzZôÅEÅ{¤ZzgÑÄ6,«ƒCìX /

jÆîkZzgÆÑÄƒA$ λ k̂Z�x~WzZiÅgëgEÆîkZzgZkÅÑÄ6,«ƒCìXZ¤/ /

ÑÄ6,«ƒCìX e 4Zzg 'K' âO]~EÆîk /

ÑZ_~ƒCìXZkä Isothermal Process uV~:EH»â'å�WzZiÅÃë]¿ /

ŠZ]ÅgëgÆn7ÅX Å)

**ò‚0ZVät¥xH�ƒZ~WzZi0z&Ò‹3ý
G

G¯CìZzgZkäƒZ~WzZiÅgëgÆn Laplace /

7ÅX )zZ]

(Quality)ª (3) (Loudness) —~ (2) (Pitch) ZŒZŠ (1) WzZiÅS:]&� /
ZŒZŠ:WzZi»ZŒZŠZkÆ®Š~¥xHYYìÔ®ŠÁƒÂZŒZŠÁƒÇX /

ñ`Å`ÆZg¬lÅu]ñ`Æ83ûG  —~:ñ`Åu]6,«ìóÎu]ic*Š{ƒÏ—~ic*Š{ƒÏX /
kHu]Æ 10 Zg¬lÆ%$›ë E}gZ„pÐƒƒCìX—~CkÅYCZ#�u]Å8eöeìó

(,−CÙWzZiÅ—~ŠzkH{(,fìX
WzZiÅªÅzzÐëŠzZZK̈âVÅWzZi~
Ût™Mh�X /
WzZiÅÂZ**ðó®ŠZzgêZg¬lÆgZ„pÐƒƒCìX /
WzZiÅªÅzzÐëŠzZZK̈âVÅWzZi~
Ût™Mh�X /

ªÐëWzZi»ZŒZŠZzgu]~
ÛtCk™D�ìX /
)È_.gZÔ,( 1:4 ìA$ZyÅêZg¬lÅÚ 1:16 WzZiÅñ`~ŠzuÂVÅÚ /

ƒÏX)+ZÔ,ÅwÏÚ( 3:4 A$ƒZ~WzZiÅgëgÅÚ 16:9 ŠzuVÅÑ:VÅÚ /
WWWWzzzzZZZZiiii»»»»ZZZZ[[[[kkkk

WzZiËRÐ”ZäÆF̂ƒ™QzZ:JZJ-BìZjÍôë�XÍôÆn ::::(ECHO) ÍÍÍÍôôôô /

WzZiÅgëg = c Ã, d = ˜V Šg»gz‰Ü

ìX 0.1sec Yè�®)Å‡ì5+k, tWzZiZÏz‰Ü‹ðŠîìX /
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16.5m **6,Íô‹ðŠ¶ÆnZ[kCÙR»Z�F,+Ã, 00C #e¤/~ /

e&ÎæFZW,ZzgÃôÆZ:tÐ«g~W[ŠzizVÅñ�ŠÏ»Ø`c*Y@*ìX /
¹Y@*ìX Souad Nanvigation and Rasoning - SONAR 

ÍôÅ2ÃZEw™Æ«gÅ�ZðÃ¥xHYYìX /
?9Å ö8 ziyŠZg6,Š{ "×V »õ 1%% —

1.00 0.69 0.52 0.2 0.28 0.01 Z+Cå E
EEZ!Ñb

  Reverberation !!!!****iiii‚‚‚‚
Zq-È#{~WzZi»Š-ZgzVÐ¼ŠZ[kÆ³~J}ÃÈ™äÆ!*z�Šªx5+k,ƒ**WzZiÅ!*i‚B@* /

ìX
!*i‚ÐaZƒäzZàWzZiÅu]’góÁƒä@ìZzgŒVJ-�WzZi**‡.Þ�®)ƒYCìZÐ�®)Å /

ë�X Threshould of audibility Šr
ÐÁƒDƒD�®)ÅŠrJ-VYCìX©�JZWzZiÃÈ 106 z{z9T~WzZiÅZ’ZðR zzzz9999!!!!****iiii‚‚‚‚:::: /

™Šc*Yñz9!*i‚B@*ìX
óZ[kZzgZzgZ[ÏgK6,ƒ@*ìX size z9!*i‚»Z®g#{» /

]ƒ@*ìX 1Ð0.5 ¬xîg6,Zq-#{»z9!*i‚ /
]ƒ@*e’X 1.2 CÙZq-1wÆÆnz9!*i‚ÁZiÁ /

Fundamentals of Building Acoustics qqqqggggCCCCßßßß»»»»]]]]ÆÆÆÆããããCCCCŠŠŠŠ~~~~QQQQßßßßwwww
äyZCß»]ÅãCŠ~ZñgÃ7HX L.W.C Sabine /

Z$ÃûZgWzZiÅ„Æ‚BZEwHY**e’X Load WzZiÅu]qg]ÆCÙz~7VƒãecXße /
ZzgZyÃqw~Z£â]ÆZz6,Ðǵe’X
WzZiÆŴzZiÆZq-Šzu}6,;ƒäÐÃð6,.ã:ƒX /

)¢zg~Íô#zV~zZµ:ƒX /
#{ÆZ0+gWzZiÅÂZ**ð)z~îg6,Ëƒãe’WzZi»Ë`6,Zg‚i#{Å¥VÐZ[k»!*)̄ƒ@*ìX /
Š-ZgzVc*¿6,™z~c*Z2Z:ú¥VÅñ�ŠÏ:Ih+{ìZzgWzZiÃ%Ãi™ä»:LƒC�XZkZW,ÃŠzg™ä
Ænk°+¯ãe’X

B@*ìXt¿ÍôÆˆ Echlon effect É̈VÆ£.ÞË¿Å!WzZiñu§iaZ™Cìt§i /
ÍôÆ!*)̄ƒ@*ìXZkÐvÆnÉ̈VÃ{AÐeJ7-Šc*Y@*ìX
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(Musical Instruments) ññññuuuuWWWWÑÑÑÑ]]]]
Z¤/WzZiF,ß~ƒÂ»âVÃ?¥xƒCìXZiñ»gÐñuWÑ]6,aZƒäzZàWzZi»âVÃ?¥xƒC /

Zlx~„HŠHìX (3) ìXtWzZiF,ßBCìXtWzZiF,ßBCìXñuWÑ]Ã&
ZµZµß@*CzZá»ñV6,ŒƒD��ÅAÇ~Æ"V6,ZÚƒÆ‚BÑƒD @@@@****ggggzzzzZZZZááááWWWWÑÑÑÑ]]]]:::: /

�XZ#Ë{mß@*CzZáãƒñ@*gÃ%²HYñZzg‚B„‚BMðÃ$+sg�ÂZWzZi,aZ
ƒC�XWzZi@*gÆÚƒZmñN*ðZzgîw6,«ƒCìX*g}ózZ›ózbz){
eð´‰WÑ]:XÆŠzâVuzV6,ZÚƒÆäVâƒC�XZ#HÃ;BÐc*Ç~ÐZ£â] /
6,%²HY@*ìÂZWzZi,aZƒC�X‰%i+ðÔ=z){X

tWÑ]ÍwSV6,ŒƒD�XÆŠzâVu}AƒD�XZySVÅR6,Zq- YYYYêêêêYYYYääääzzzzZZZZááááWWWWÑÑÑÑ]]]]:::: /
·g~ÎgZc¶ƒD�ZySV~ƒZÆ{âVÆ¿Ã$+w™ZzgY7-™ZWzZi,aZÅY$Ë�X‰
!*ë~óZÁŠ~ó}ðz){

Soud Pollution ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏ
Ðic*Š{ƒYñÂt1Š{ƒYCìX 80dB ƒCìXZ¤/WzZiÅu] 60dB ¬xW~aZƒäzZàWzZi½ã /

',¹WÑ]!5½lç G¤/hgÔzZÚáÔ0*ãÅñR,z){ÐaZƒäzZàWzZi,ÌßCWßŠÏaZ™C� /
eÏ.ÞÆ)Š~ƒCìX 60@*50 ~ÅYC�X¬xîg6,ë�W™D�z{WzZi Decibels WzZiÅeö /

vkÆyZy~4ƒZÐvkÅìÅw•ÐaZƒäzZàWzZi#eÏ.ÞÆ)Š~ƒCìX
eÏ.ÞÐ(,|YCìÂZk»ZK̈ã�®)6,',ZZW, 85 eÏ.ÞƒCìXZ¤/WzZiÅ”] 30 Š-ZgÅ{~ÅS-S- /

eÏ.Þ(,|YCì»y',ŠZ“7™MhZzg»y~1aZƒä@ìX 120 7,**ÑzqƒY@*ìXZ¤/tWzZi
ƒ@*0.002 Dyne/cm2 ƒÐÁWzZiTÃëÍMh�#eÏ.ÞÆ)z~ƒCìXZ+WzZi»ßCŠ!*ƒ /

ìX¤/ë.ÞÆ**x6,WzZiÅZ»ðeðg¿ˆìX

ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏÆÆÆÆffffggggZZZZùùùù
z){ÅWzZizVÅzzÐƒðWßŠÏƒCìÔîpVóc*åÅz~Æc*�VÔŠ Device R,eVó'"3ïJGFgkgegc* /

!*�VóƒZð˜iZzgÎ6,Î7-pgzVÐaZƒƒäzZÑØgWzZi~WßŠÏaZ™@*ìX
ßCWßŠÏÅzzÐ»yƒÐic*Š{OW,ƒ@*ìZkÆ´z{ó$+Nón}~Z–ó%+6,bÅic*ŠCZ%Zn» /
ÜFgc*VaZƒ$Ë�X
ZkÆ´z{Ýyó"ìóŠgŠuóÈuÅ¶ómlZ6ÌßCZßŠÏÆ!*)̄ƒ$ËìX /

»ŠÎZVzƒ@*ìX¤/ZëâÆ**xÐZkZ»ðÃñÎxHŠHìÔ Bell WzZiÅeðeÏ©�ÅYCìXt.Þ /
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v÷ÆyZy~!ƒZÐaZƒäzZàWzZi#eÏ.ÞÆ)z~ìX
eÏ.Þ 30 eÏ.ÞŠ-Zg~{~ÅS-S-ÅWzZi 50D60 ¬xWÅWzZi /

eÏ.ÞìX 60 8¯yÅpÅWzZi /
eÏ.ÞÐic*Š{ƒÂ�]6,(,ZZW, 85 WzZiÅ”] /

eÏ.ÞÐic*Š{WzZi¾y',ŠZ“7™0*D»y~1ƒCìX 120 /
eÏ.ÞÆ',Z',ƒCìXqg]ÅŠÎ,2wÐR,Z’ÅWzZi 50 ¢aÅŠzg~ÐGg6,z{ 60 àÅR,Z’ÅWzZi /

eÏ.ÞX 50

eZí°%,T¢aƒ@*ìX 0.0002 #eÏ.ÞWzZi»ßCŠ!*ƒ /
eÏ.Þe:ßÇg¶ƒ@*ìX /
ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏÃÃÃÃÁÁÁÁ™™™™ääääÆÆÆÆ§§§§jjjj

Z+0VÃ»g™**�ÁWzZiaZ™äzZàƒ �

Zzg_gkgegÅWzZizVÃÁ™, TV yzV~ �

o»g~™, �

(101) kHic*Š{ƒCìX 10 eÏ.Þv÷ÅuuZ?ØÐ 10 /

(102) kHic*Š{ƒCìX 100 eÏ.Þv÷Åu',Z„Ð 20 /

(103) kHic*Š{ƒCìX 00 eÏ.ÞÔv÷ÅuuZ{Ð 30 /

::::Sonic Boom

gëgìXÜApg}Ô (super sonic) Z#ÃðŸƒZ~WzZiÅgëgÐÌ!Šzh@*ìÂ¹Y@*ì�tgëgÎ6,‚7- �

À˜Î6,‚7-gëg„Ð*gD�X (bullets) ÈztÅÍ1V
aZƒC�Xtñã)©à (shock waves) Z#WzZi»ÃðÈWzZiÅgëgÐÌ!w•™@*ƒÂƒZ~ áuñã �

¹Y@*ìX sonic boom ÂZ**ðgBb�XZyñ�VÐ¹!Zzg˜7-WzZiaZƒCì&
Î6,‚7-pg}„aZ™D�XZkWzZiÆ‚BZ+ñãÌaZƒC�XÅÂZ**ðÐ9-VÆ sonic boom �

jI^YD�Ô©�‰ŠiqgÂVÃÌvy(ìX
J-®ŠÅWzZiÍYìXeZÅ¨4ø

EE
100KHz J-ZzgZq-Åeg½ã 50KHz ZYâgzVÅ�uzŠZƒC�XZq-Â �

ZkÐÌic*Š{®ŠzZàWzZi,Í$Ë�‚�tYâg!*Ññ�ñãaZ™DƒññZ&C&¢AÃ',Ì»gÑC�XÅeg
!*Ññ�ñ�VÃ«g~gZ2VÆçÆnZEw™C�XZkñçq6,ëˆZiZV¥â]qÝ™,ÐX;¶Zzg

ÐÁÆ®ŠaZ™D�X‚0ZâVäïÅ„�;¶6Yâgik,,�®ŠaZ™Dƒñ 20KHz zd‰Yâg
Åik,,�WzZizVÆfg= 5Hz ÅWzZi,Í$Ë�Xu} 1-25Hz %}ƒñ;¹V»â?™D�X‰MV

53



Zq-Šzu}ÆZˆ„ÃY…�X
®®®®ŠŠŠŠÆÆÆÆZZZZ::::‡‡‡‡]]]] Ultra Sound

ŠJCÎgZc™äZzg»UÆa �

ŠzZð �

ŠJÂV~Õ÷Å¶K0+„ �

Z¡IYÅ@»g~ �

ZßZ‚z&+»§i¤/ŠzV~ß~!*gq-fgzV~I^™%O[Æfg){g`ƒCì �

SONAR : Sonography Navigation and Ranging �

Ð«gÅ�Zð**8YCì Sonar �

WWWWzzzzZZZZiiiiZZZZzzzzggggññññYYYYwwww••••
£xZŠZwÐzZWÆfgZ]Æ̂ÆŠzgZ:Šzg~w•ÅzzÐ�ñaZƒ@*ìX ññññYYYYwwww••••:::: /

Z#Zq-fg{Šzu}fg{~ñaZ™@*ìÂZk¿~fgZ]ÅÂZ**ðZzg£gw•ÚñŶ~vƒC /
ì�gzZVñ`BCìtzZW~vewÐ™̂CìX

:Z¤/zZWÆfgZ]ÅZg¬lÅ‚ñ`ÅZ á®)Å‚ÆáZi~ƒÂîàñ` Longitudinal îîîîààààññññ`̀̀̀ /
BCìXZk~1Zzg&Ò‹3ý

G
G‘W�X

:Z¤/zZWÆfgZ]ñ`»‚ZÃ®)ÆÀŠzZgw•™D�XZk~ÝZzg
ÛZi‘W�Xt ²²²²èèèèññññ`̀̀̀ /
X. ÜŝkZzgâùÅR6,k��

ggggzzzzZZZZVVVVññññ����VVVVÅÅÅÅSSSS::::]]]] /
Âx~Z»ð¢a SI / Amplitude 83ûGZg¬l (1

ˆ:qªZŠZwÐ%²ŸÅqªäp£xZzg‚w•ìX (2

ìX Raelion ZmZ»ð
gi++ƒÏX ìA$Ý6,ˆ Z¤/£x
ÛZi6,ˆ

ƒÇX µ0!*&Ò‹3ý
G

G&Ýc*
ÛZiÆ
̂Ût
7Vˆ~zZµzZWÆŠz|fgZ]»gxãÃ, ::::λλλλ îîîîwwwwññññ`̀̀̀ /

T Zq-îw»ñ`ð™ä»z‰Ü zzzz‰‰‰‰ÜÜÜÜŠŠŠŠzzzzggggZZZZyyyy:::: /

Zq-]~»ïZg¬ á] ®®®®ŠŠŠŠ:::: /

= gëg /
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gzZVñ�VÅñYgëgåxƒCìX /
ñ`ÅgëgfgZ]»ZNZiÅgëg7ƒCfgZ]CÙœZKgëg$+sgT�X /
}éñã~ÂZ**ð!**•ZzgZzgÂZ**ð!*ÁZ{0*ðYCìX /
Z á®)ÆnzZô~EZzg§Š»ƒ**¢zg~ìX /

20Hz - 20,000 Hz audible ����uuuuzzzzŠŠŠŠ
BD�Zk~ŠÖÅ&¢A¹ic*Š{ Altrosonis Sond ‡.Þ�®)uzŠÐëic*Š{!*Ññ�WzZi /

ƒCì�«g~»âV»ØÎäÆnZEw™]�X
1,00,000 Hz óÆegZzg 50,00016 Â: /
:i²áóW>]Vz){ Infra Sonic Sond ÐÁ�WzZi 20Hz /

ìX 5000 Hz @*30Hz BCì,7 Musical mode ¡qZzgôpWzZiÅñuu /

(Heat) wwwwZZZZgggg]]]]
ŠŸÆŠgzÃªCÙ™Cì�z{H¤/xZzgQZìXŠŠgZÝwZg]¬ŠwÅeöìX   ŠŠŠŠ::::
Z#ŠzŸwZg~Ók~ƒVówZg~ÂZ**ð¤/xŸÐQ}ŸZ#J-vƒCgSìZ#J-� wwwwZZZZgggg]]]]¬¬¬¬ŠŠŠŠwwww::::
ŠzâVÅwZg])z~ƒZk§bŠzâVZ�xwZg]¬Šw~ƒVÐX
wZg]ÂZ**ðÅZq-̂ì�ic*Š{ŠzZáŸÐÁŠzZáŸÅY+$˜ìX wwwwZZZZgggg]]]]::::

eä~eöÅYäzZàŠÃÇŠë�X Kelvin ÇÇÇÇŠŠŠŠ::::
Z»ðSzZàË—ÅŠÃZq-Z»ðJ-(,JäÆnŠg»gwZg]Zk—ÅwZg]â¦BCìX wwwwZZZZgggg]]]]ââââ¦¦¦¦::::

Âx~�wB³¤/ZxX³+ìX S.I Âx~wZg]â¦ÅZ»ðwZg}B¤/ZxóT¤/i+ìXZzg C.G.S

1  Cal/goC = 1 KCal / Kg − k = 4.2 x 103 J/Kg-k

ŸÆ‚Ó]~ZZ�xÅÂZ**ð‰óéwÅÂZ**ðó¤/ŠÙwÅÂZ**ðóZg¬ÙÂZ**ðZzgÂZ**ð!*Á{ ŸŸŸŸÅÅÅÅŠŠŠŠZZZZ½½½½ÂÂÂÂZZZZ********ðððð::::
ƒCìXZkÂxÅ]ÂZ**ðŸÅŠZ½ÂZ**ðBCìX
Z#ZŠÆqïŠzc*ŠzÐic*Š{Z�xÃwZg~Ók~g3Y@*ìA$ic*Š{ŠzZáŸÅÅðƒðÀ WWWWööööllll»»»»§§§§iiii::::
wZg]Q}Z�xÅÀwZg]Æ)z~ƒCìXZ#J-�z{wZg~®s:0YñX

qÝÅƒðÀwZg]ót§i¿Wö{»ZßwB@*ìX = ÅðƒðÀwZg]
âùÅRÐ‚>VÆZhä»¿��ËÌŠ6,ƒ¿óB@*ìXóÆŠzgZyŠ~¶zZµƒC ¿¿¿¿óóóó::::

ìXóZq-Ò¿ìXtZq-QZ™ä»¿ìX
¿0Ð%ZŠqª~p~ª}qªÐâùqª~p~X ¿¿¿¿0000::::
ƒZ~ñ�Šgg~‚Ó]Å®ZŠgî"$BCìX ggggîîîî""""$$$$::::
ñÌuâ~ðÅZzA‚oV~0*ãÅgK10+,c*¢}9YVóYßVóêVZzgvk6,WYD� MMMM::::

55



MBD�X0*ãÆ¢zVÅ0ÃMë�X
¿0Æfg=0*ãÆ¢}ƒZ~˜RƒñŠ®á6,Š{Å̂~ªCÙƒD�XTÅzz ºººº::::
Ð‚tg¿q,ÂÐÃWC�XtºB@*ìX
�lŠ*Zq-Z(¿ìT~xŠZzgŠñƒñŠ!*î6,âù}qª~psƒY@*ìXZkŠ ����llllŠŠŠŠbbbb::::
Ãâù»�l¹Y@*ìX

::::Latent heat of Vapourization

L a t e n t  h e a t  o f ¤/ZxâùÃxŠ6,’~ps™Š} ' 1 ' Šg»gwZg~ÂZ**ð�
ìX J/gm Z»ð SI Zzg Cal/gm Z»ð CGS BCìXZkÅ Vapourization

z{¿T~xŠ6,̂kqªÃâùqª~psHY@*ìLLáóóë�X áááá::::
::::Latent heat of Fusion

Latent heat of ¤/Zxk̂Ãåîg6,âù~ps™Š} 1 Šg»gwZg~ÂZ**ð�xŠ6,
ë�X Fusion

�X Z(¿T~Ãð—âùqªÐ̂kqª~ÂZ**ðÆÅä6,p~zZµƒCìLLZ+A)é
E
EŠóóë ZZZZ++++AAAA))))éééé

EEEE
EEEEŠŠŠŠ::::

”V~ËƒX 100 ƒZzg 1000c ZzgWWF,+u 0oc Z(ŠeTÅZ�F,+u ]]]]ÒÒÒÒhhhh4444øøøøGGGGŠŠŠŠeeee::::
ƒóúyŠeë�X 373.15K ZzgWWF,+` 273.15K Z(ŠeT»Z�F,+` úúúúyyyyŠŠŠŠeeee::::

J-(,Jä~wZg]Å�lZgŠg»gƒCìúg~BCìX 1oC ¤/Zx0*ãÅŠÃ 1 úúúúgggg~~~~::::
1 Cal = 4.18 J

¢aJ-w•Š}X 1 EḨ]�ŸÃ 1 »xÅZ»ðXZq-�w»xÆnŠg»g ����wwww::::
qªw•~ŸTÂZ**ðÃqÝ™@*ìóÂZ**ð!**•ë�X ÂÂÂÂZZZZ********ðððð!!!!********••••::::

cccc****   

ZZZZëëëëïïïï]]]]::::
¤/òc*QuÅR„ŠBCìXc*qª¬Šw6,êâ¢aÅgi+8-ŠBCìX �

wZg]ÂZ**ðÅZq-̂ì��ZWF,+ŠzZáŸÐZ�F,+ŠzZáŸÅY+$vƒCìX �

ìX Cal Âx~úg~ CGS Zzg (J) Âx~wZg]ÅZ»ð�w S.I �

ZŸ†ÆaŠg»gwZg]úg~BCìX 1Oc Zq-¤/Zx0*ãÅŠ~ �

OOC=273K ÐªCÙHY@*ì (OOC) ìZkÃe¤/~]Òh4øG Kelwin Âx~ŠÅZ»ð S,I �

¦™ä6,ŠúyŠgz~ZŸ†ƒÇX 273 Š~ˆe¤/~]Òh4øGŠ~ 273+ e¤/~úyŠ=e¤/~]Òh4øG~Š �

úyeä~eöÅYäzZàŠÃÇŠë�X �

ŠÆZŸ±ÅÑbZâYÅâÎ6,«ƒCì �
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»ZŸ†™äÆaŠg»gwZg]Zk—ÅwZg]â¦BCìX 1OC Z»ðSzZàË—ÅŠ~ �

— wZg]â¦
Cal/g-OC J/Kg-K

g 0.031 130

0*g{ 0.033 139

|è 0.092 380

–D 0.093 391

@*= 0.095 399

ß; 0.115 483

†k)¡Ò3ï
EEH( 0.12 504

Z>4 0.21 882

è»% 0.50 2100

',s 0.50 2100

0*ã 1 4180

«g~0*ã 0.95 3900

B@*ìtZq-QZ™äzZÑ¿ìX (Evaporation) âùÅRÐ‚>VÆQhä»¿��ËÌŠ6,ƒ@*ì¿ó �

YèâùÆfgZ]RÐZhäzZáfgZ]ÃÚÂZ**ðàDgT�X �

™D�³~¢ÅŠ(,fìZzg Heat energy Z#ë»x™D�A$øg}ŸÐÂZ**ð{ZyZ`�gwZg~ÂZ**ð �

ÄÆ¼zŠÐ0*ãÅóƒCìZk¿ÐøgZŸQZgLìX
ËâùÅóÅÑbZkÅÒgKŠZzgZ§ZszZ)sÅƒZ~ñ�ŠggZ]6,«ƒCì �

}qªÐâùqª~p~Ã¿0ë� �

ƒZ~ñ�Šgg~‚>VÅlZggî"$BCìX �

ñÌuâÅgZÂV~âjwÅŠ~¶WYCìX9YVóYßVóêVZzvkÅRÌQ~ƒCìZyÆŒÛd$zZµƒZ �

ggZ]ÅzzÐ§”{ƒYCìZzg0wZg]»¿Ñzqƒ@*ìTÐ0*ãÆ¢}Zy¥V6,WYD�0*ãÆ¢zV
Å0ÃMë�X
Z¤/Š~'×h+¶zZµƒCìA$7gZâjwggZ]Ð½Y@*ìTÐggZ]Å̂~ñ�Š0*ãÆ‚Ó]ƒZ~ñ�Š �

ðwÆCÙfgZ]~WYD�0*ãÆgLgL¢zVÅ̂~’YD�X
t0*ãÆ¢}ƒZ~˜RƒñZzgŠ®á6,Š{Å̂~ªCÙƒD�TÐWÐÅq,(,~ÂÐÃWC�Xt �

Š®àºBD�X
ë Boiling Point �lŠbz{¿ìTxŠZzgŠØƒñŠ!*î6,âù}qª~psƒ@*ìZkŠÃ̀�l �

�X
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(Latent Heat of xŠ6,Zq-¤/ZxâùÃ’~ps™äÆaŠg»gwZg~ÂZ**ðÃggZ]Å—wZg] �

ë�X Vaporisation)

ƒðìX J/Kg Âx~ S.I Zzg Cal/grm Âx~t C.G.S �

ƒCìX 540Cal/gram Zzg0*ãÅ—wZg] 373c*1000C x™{ƒZðÆŠ!*î6,0*ã»`�l �

Latent heat of fusion xŠ6,Zq-¤/Zx̂kÃåâù~ps™äÆaŠg»gwZg~ÂZ**ðZâ®)Å—wZg] �

BCìX

gìX 80cal/grm Zâ®)Å—wZg]ƒäÆa �

B@*ìX Freezing z{¿T~ÃðâŠ{âùqªÐ̂kqª~psƒ@*ìZzgÂZ**ð»ZyZ¿̀~W@*ìZ+A)é
E
EŠ �

ŠgzwZg]Zzg™{ƒZðÆŠ!*î6,zZµƒ@*ìX 00C 0*ã»Z+A)é
E
EŠ �

wZg]Zq-nÅÂZ**ðì�¤/x—ÐQ~Å§s˜ìX /
z{8lZg�¤/òÅQuÆŠgzÃªCÙ™CìŠBCìX /
wZg]:LìZzgêZW, /

ZÃq  (3) Ü(2) Z‰w (1) wZg]&§bÐvƒCìX /
scÃ¤/x™ä6,W×W×sc~¤/ò~WÐ(,−Z‰wwZg]ìX ZZZZ‰‰‰‰wwwwwwwwZZZZgggg]]]]:::: (1)

0*ãÃ¤/x™ä6,',@~0*ãá™nÐ¤/x™ä6,(‚Ó]Zz6,HYDZzgQ}‚Ó]n ÜÜÜÜwwwwZZZZgggg]]]]:::: (2)

¤/D�Zzg¤/xƒ™Zz6,YD�Zk¿ÃÜwZg]¹Y@*ìX
wZg]pzZôvƒÂZk¿ÃZÃqwZg]ë�X‰:Îg`Å¤/ò ÃÃÃÃqqqqwwwwZZZZgggg]]]]:::: (3)

0*ãóßóƒZóyZ[ñÝwZg]�X
Zje¤/~T¤/i+)

_5Òh4ø GG(ZzgÃgygf$~**0*Y@*ìX 7777ÅÅÅÅeeeeöööö:::: /
¤/x™ä6,âYÆ;ƒÆZßw6,ŠeY»x™@*ìX ŠŠŠŠeeeeYYYY:::: /

(ZzgÅsƒñ0*ãÅ£g~ Lower freesing point {Ý�ƒð',sÅ£g~ŠÃZ�F,+`Yæ) /
ì)F,KMzZg( 1000C Zzg 00C ¹Y@*ì�� (Upper Freezing Point) ŠZWF,+`

1984 ¶K**]ƒD�X 100 ÆŠgxy 1000C Zzg 00C âCÙƒ](ä’q-HT~ ((((7777eeee:::: /
™Šc*ŠHX Celcius ~Z»**xv¤/i+eäÐ$+w™

320F ---- 00C ZkÃÃgy;V$ä¯c* ÃÃÃÃggggyyyy;;;;ŠŠŠŠeeeeYYYY:::: /
Æ)z~ƒ@*ìX 10C ”V~„HŠHìCÙz 180

c*
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ÆÆÆÆZZZZllllxxxx Thermometer 8888ŠŠŠŠeeeeYYYY
!*gq-jÆ{6,Œƒ@*ìT~¹„!*gq-ÎgZczZàÄ~"ƒCìXtŠzâVZq- 0000****gggg{{{{»»»»ŠŠŠŠeeee:::: /

Šzu}Ða}ƒD�X
36.90C Zzg 98.40F ZK̈ãŸÅ¬xŠ /

350C ---- 430C Zzg 950F ---- 1100C ŠeY~ /

ú&Ó4fõ E
G¯ƒ@*ìZkÆfg=Zq-ŠyÅZWZzgZ�Š¥x �±6, A, B

]]]]ÒÒÒÒhhhh4444øøøøGGGG»»»»WWWWWWWWZZZZzzzzggggZZZZ����FFFF,,,,++++ŠŠŠŠeeeeYYYY:::: /
ÅYCìX

eä6,)z~ƒCìX Farenheat Zzg Celius ŠgzŠÅ7: 40 /
 CÙŸZKRÐZîwñ`zZà',¹ïFÃúV»ZyZ`™@*gLìZzgZyÃúVÃwZg~ÃÑ¹Y@*ìX /

ÆŠgxyƒD�XZzgtâgÅgëgÐ™̂D�XÁ&4ið GFIV6,Üs(,} 1mm Zzg 9800Ao ZyÆîwñ`

»ZyZ`ƒ@*ìX (Infrared rays) îwñ`zZàÃúV
}Še�uVÆ
ÛZg~;ƒ6,FFƒ@*ìX /

ŠJÂVÆ',¹ñÆÆŠ6,«ƒäÅzzÐ¯ñYD�X ''''××××ZZZZ››››ŠŠŠŠeeeeYYYY:::: /
wZg~',¹7eY�wZg~ñ~wZg~',¹øu̧]ÆŠ6,Z®g6,ñ;ƒD�X /
Ã¦7eY�¤/xÔZ�xÐå3zZàwZg~ÃúVÅu]Æfg=Z�xÅŠ(™D�X /
ggŠeY�’~ŠÅzz“WzZágg~Š!*ƒÆfg=ZyÅŠ¥x™D�X /

(ÇâìXZkÅŠ γ :0*g{c*ZÈiZEw™D�¬xîg6,0*g{„0*g{ÅªCÙ~;ƒÅÑb) ââââOOOOCCCCŠŠŠŠeeeeYYYY /

»ZŸ†ƒÇX »ZŸ†HYñÂZkÆw~ 10C

3560C Zzg̀ó 38.30oC 0*g{»Z̀+A)é
E
EŠ

Ä~"»²èF,ZlgK = A ˜V
=0*g{Æ»Ý~ƒäzZáZŸ±»îw x 

J-ÅŠ9îg6,¥xÅY$ËìX 3000C 0*g{ÆŠeYÆfg= /

J-ÅŠ¥xÅY$Ë 500C0 ZkÐic*Š{ŠÅeö™**ƒÂic*Š{Š!*ƒ6,½~**>zX’ÆŠeYÆfg= /

ìX
J-ÅŠÅeö 200C J-ZzgâOC&454è FG

EHEŠÆŠeYÃ 1120C Á7ÅeöÆnZÔÆŠeYÃ /

ÅY$ËìX

59



z{S:]  }ŠeY:P}S:]ÅzzÐŠe~âO]ÆOñ’ZEw™D�X /
Š~ZŸ†6,âO]ÅÚuV~ic*Š{;ƒƒ@*ìX /
âO]ÅÚuVÅwZg]â¦ÁƒCìTÐŠeÅˆ8L(,fìX /
âO]Æ£üV~ŠÆzW´º~7V;ƒzZµƒ@*ìX /

uVÅÑÄÁƒCìX /
’CÙ(7V{Å{3ïGG~Šø7[ƒCìX /

9A+öEÑbZzgŠ!*ƒÅÑb7VƒC�ZknZuVÆŠ~ŠgZ7VƒD�X /
qgz!*Ñz�;]Å¯6,
}ŠeƒVÃ£g~â**Y@*ìXŠvŠeYU*â~ŠeYBD�XZyÅŠgzÈ~Ì}ŠeYÐ³ /
ŠÅ©ÅYC�X

»ï’Å)zZ]ÆZ®g6,’Ã�gŠóŠeðâŠ{ZEwHY@*ìX }}}}ŠŠŠŠeeeeYYYYÆÆÆÆ»»»»xxxx™™™™ääää»»»»ZZZZßßßßwwww:::: /
ì�ŠÅeöÆnŠz§jªCÙ™CìX PV = RT Zq-ñw’Zq-ñw’Ænt)zZ]

xw6,’ÆŠ!*ƒ~ƒäzZàp´VÆfg=ZkÅŠ¥xÅY$ËìX xxxx
9999AAAA++++ööööEEEEŠŠŠŠeeeeYYYY:::: /
’Æxw6,ŠÆZŸ†ÅzzÐZkÆŠ!*ƒ~ZŸ±»x@{™äÆŠzgZyŠvuVÅ&4h4ï EEEG /
;àgzXÆntŠ!*ƒ»ZŸ†ŠÆ(,}´ºJ-7Vg;X

=’ÆŠ!*z!ÅÑb β

6,00CŠ= Š!*ƒ Po

6,t0CŠ = Pt Š!*ƒ

(1) ''

(2) '' 6,’»Š!*ƒ 1000C

Ð (2) Zzg (1) )zZ]

Š!*ƒxgÄ™Še›âŠ}ÅŠ(,Jä6,ZkÆŸ~ZŸ†ƒÇXrgäƒZÃZEw ŠŠŠŠ!!!!****ƒƒƒƒŠŠŠŠeeeeYYYY:::: xxxx /
J-Š¥xÅY$ËìX 600C ™ÆxŠ!*ƒŠeYZXŠHTÆfg=

6,ö&4-ê
HGEÅ t0C Zzg 1000Có00C ö&4-ê

HGEÅ',¹'×ZØŠÆ‚BZq-(,}´ºJ-éîg6,(,fìXZ¤/Š /

ƒÂ Rt óR200 óRo ',¹'×ZØ
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ÆZŸ±ÐƒäzZá'×ZØÆŸ~ZŸ±ÃªCÙ™CìX 10C '×ZØÅ]Ñbì�ËâŠ}~ α

(1)'

(2)'

Zzg Ð (2) Zzg (1)

J-ÅŠ¥x™Mh�X 12000CÐ -2720C '×Z›

J-ÅŠ¥x™MhXŠzZŠJÂVÆ�hÆŠz�hzVÃZ 3000CÐ2500C wZg~',¹Še:Ð /
k�ìXtwZg~',¹ZW,B@*ìXŠJÂVÅt�h~wZg~ emt &4ið

GFIV6,g3YñÂZyÆŠgxy',¹¸]ø�
Ì(,fìÔ¤/x emf ñB@*ìXwZg~ñÆŠz�hzVÆŠgxyŠÆ
ÛtÃ(,JäÐ',¹¸]ø�

Ð−2500C �hÅŠÃ(,J™Z¤/®~ŠJ-¤/xHYñÂwZg~̧]ZWF,+ƒYCìXZkeYÆfg=
J-eö™Mh�X 30000C

Ðic*Š{ 30000C ¤/xZ�xÅÃúVÅ¤‰ÜÆfg=ZyZ�xÅŠÅeöÅY$ËìX ÃÃÃÃ¦¦¦¦ŠŠŠŠeeeeYYYY:::: /
7¥x™äÐZEw™D�X

ŠÅgK7 . YV�{ØâO]Æ§”{Š!*ƒÅ7ÜsZyÅŠ6,«ƒCì gggggggg!!!!****gggg~~~~ŠŠŠŠeeeeYYYYÊÊÊÊ���� /
J-ÅeöÅY$ËìX 2720CÐ2680C

ââââgggg - bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
FÃqƒÏX .1

90
o
    (4 O

o
(3 60o (2 45

o (1
iZztz̧q)z~ƒ@*ìX .2

(iZzt¼gÆ 4 (iZztZ[kÆ 3 (iZztZYsÆ 2 iZztÃåÆ (1
WsÐ“WzZáìÑ]~Ë—»ŠZc*Vz!*c*VÃW@*ìXZzg!*c*VzŠZgc*VÃW@*ìZkÃë�X .3

(Z|p~ 4 (§°p~ 3 (¬p~ 2 Zz6,~p~ (1
Zq-̃~WsÐ¿»Ã,ZzgWsÐìw»Ã, .4

(LÁZzgLic*Š{ƒ@*ì 4 (¹7YY 3 )z~ƒ@*ì (2 )z~7ƒ@*ì (1
˜~W"VÅ�#Ö»ÒpK%Ws~ìwÅ�#Ö—Å�#ÖÐ''ƒCìX .5

(gK 4 (,~  (3 Á   (2 ',Z', (1
ÃðÌ—�ëÐŠzgÃ,6,ƒ�#Ö~gKÃWCìXZÏ§b˜~WsÆZ0+g''ŠzgÃ,ÅzzÐgN*ÃW@* .6

ìX
(ìw 4 (Ú 3 iZzt  (2 ˜~ (1
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˜~Ws~ìwÅ®ZŠ .7

1(4 4(3 3 (2 2 (1
(~ìwƒ@*ìX Rear View Mirror ×ÎWs) .8

Ç (4 Zt  (3 gN*  (2 (,Z (1
ŠZÕVÆeZËÆZEw™Š{!©Pç GWs~Ë—»ìwqÝƒ@*ìX .9

Ç (4 ¦J  (3 (gN* 2 (,Z (1
?ÆZ0+gzãz~ìwƒ@*ìX .10

gN*  (4 Ç (3 ¦J  (2 wk (1
6,Š{6,qÝƒäzZáìwÃ¹Y@*ìX .11

gN*  (4 wk  (3 Ç (2 Wi~ (1
HÇìwÃWs6,ŠNMh�X .12

LL¹YY  (4 ¹7YY  (3 7 (2 ;V (1
Z(ìw�6,Š}6,qÝ:HYYƒX .13

"ìw  (4 Wi~  (3 !*ìw  (2 Ç (1
N*gaÑV$BñR,Çh-VÅŠÑV$Æ¢Æúƒ@*ì .14

!©Pç
G˜~Ws  (4 ˜~Ws  (3 ö[Ws  (2 !©Pç

GWs (1
)XRzZáW"VÐƒ@*ìX .15

wkZ[k  (4 ¦JZ[k  (3 "‡°{Z[k  (2 !*‡°{Z[k (1
)Rc*7Šg~RÐƒäzZÑZ[k .16

"‡°{Z[k  (4 ¦JZ[k  (3 wkZ[k  (2 !*‡°{Z[k (1
©ÎZEwHY@*ìX .17

(ŠZÕVÆeZËzVÆ0*k 4 ‹ðÅŠz»âV~  (3 sñVÆfg=  (2 ¯æVÆfg= (1
ƒÇX ______ 6,g3YñÂìw»£x C Z¤/Ë—Ã!©PçGWNWÆgz',z"gZ- .18

Ð6,} C (4    6, C (3 ÆŠgxy C Zzg F (2 ÑpÐ„ÃA6, (1

6,g3Yñ ______ !©Pç
GWNW~…ìwgN*Zkz‰ÜqÝƒ@*ìZ#�—Ã .19

ÐWÐ C (4 6, C (3 ÆŠgxy F ÚZzg (2 6,F (1

6,g3YñX ________ !©Pç
GWNW~)Ç@Zkz‰ÜáCìZ#—Ã .20

ÐWÐ C (4 6, C (3 ÆŠgxy F ÚZzg (2 6,F (1

= m r .21

h1/ho (4  ho/h1 (3 u/v (2 v/u (1
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( Ð*gCì) ____ Zq-Ãqö[WNWÆâmyÐ„CÙ¦/gCìÂZ[kÆˆ .22

ÐC (4   ÐF (3 ZÏgZ56,#¿‚~ (2 "gÆáZi~ (1

»ZÖgìX Snell's law fs~Ã́)zZ] .23

x (4) (3) (2) (1) 

ƒÇX ____ ìA$hXƒZÆœ�̃~&RÃÝ»iZztÃÝã~ 2 ƒZÆÚƒÐj»ZYsú .24

600 (4) 300 (3) (2) 00 (1)

w•™CìX _________ ´ŠZ½Z[kZkz‰Üƒ@*ìZ#gzÝÅÃq .25

"Ð"zZô (2) "ÐûzZô (1)

ûÐûzZô (4) ûÐ"zZô (3)

jÆ+}ÐaZƒäzZÑiZztZ9Zs .26

(3) (2) (1)

ÃqZzgjÆ+}ÆqŠ~âÐ“WzZáiZzt6,Z®gƒ@*ìX (4)

ƒÂZYsúƒÇ 450 Z¤/iZztÃÝ .27

1.44 (4) 1.5(3) 1.33(2) 1.732(1)

ZYsÆ¿ÃŒäÆntY'¢zg~ì .28

tÓx   (4) ZYsú (c) zZWÅÑÄ (2) âgÅgëg (1)

‹}»iZztÃÝì .29

26.40  (4) 23.40 (3) 24.40 (2) 240 (1)

ÜY~âgÅgëg½ãZn)z~ƒCì .30

  (4) (3) (2) (1)

ìA$jÅgëgƒÏ h»ZYsú .31

(4) (3) (2) (1)

)z~ì Micro meter Zq-âMz¢a .32

(4) (3) (2) (1)

) ps7ƒ@* ______ ZYsÆŠzgZy .33

Zz6,ÆÓx (4) âgÅgëg (3) ®Š (2) îwñ` (1)

)z~̃~—ÆšgÆR6,Zq-âgÅÃq*gCì�×ÅZ|R6,g3ŠHìX .34

~Cc*ŠHìXÃqÆZ�F,+Z9ZsÆn MCQ-4 6�̂
Šg`»Ã̈KÒyŠg„ìX

Z|ì RSc*PQ (3) Z|ì RC (3) Z|ì QR (2) Z|ì PQ (1)
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ìX¬xwg]ÆnZj¾nÅ8Å¢zg]ìX 5m Zq-¿»`ê .35

âmîwÆ‚B 10m ö[°H (2) âmîwÆ‚B 5m !©Pç
G

°H (1)

âmîwÆ‚B 2.5 ö[°H (3) âmîwÆ‚B 5m ö[°H (3)

Ë�CÙc*‚?Æfg=ZuÂVÅgzÝ»Z4V~_.[ƒä»¿B@*ìX .36

ZYsâg (4) Z[kâg (3) âg»Al (2) âg»Z_Og (1)

WçÐŠ3ðŠ¶zZà—Å�#ÖãCŠ~îg6,«ƒCìX .37

WçÐ—ÆÃA6, (2) —ÅÇ�#Ö6, (1)

Z¤/g"545é GHGE6,ìwáCìÂ�#Ö6, (4) ¡Ægziy6, (3)

WçÐZÃ+VÆZâYÃŠÚÐfs»÷xƒ@*ìX .38

y~°ÐÐ—»Ã, (2) y~°Ð»âmîw (1)

y~°ÐÐìw»Ã,  (4) y~°Ð»ZÛ¢Z+B5é EE (3)

Zq-ö[MsWi~ìw¯@*ì .39

Z#—ÚZzgÛ¢Z+B5é EEÆŠgxyƒCì (2) Z#—ZkÆÚ6,ƒCì (1)

—ÆÓx£â]Æn (4) Z#—Û¢Z+B5é EEÆMÐƒCì (3)

Ç ¢a°]ÅgëgÐw•™@*ìÂìwZk¿ÅY+$XgëgÐw•™} 4 Zq-x@‚ÁMsÅY+$ .40

ìw‚ÁgìÇ (4) ¢a°] 8 (3) ¢a°] 4 (2) ¢a°] 2 (1)

Zq-gLÐlZráZi~âgÅÃqÃqÝ™äÆnÃµMNWÃZEw™**e’ .41

qgz!*Ñ~ÐÃðZq-  (4) !©Pç
G

Ms (3) ö[Ms (2) ˜~Ms (1)

øDfs~ÐßÒyÅ¶K0+„< .42

ö[Ms—ÆÓx£â]ÐWi~ìw¯@*ì (1)

!©Pç
G

Ms—ÆÓx£â]ÐÇìw¯@*ì (2)

Zq-!©Pç G
MNWÃ—Æ‚toƒ£x6,gpp6,tWi~r”{ìw¯@*ì (3)

ö[MNWÐaZƒäzZÑr~ìwåZ»ðÐgN*ƒ@*ì (4)

øDfs~ÐÃ̈K9ì .43

çZ[kÓx¥VÆnÑÍƒ@*ì (1)

Wi~ìwÃZh+6,qÝ™Æ�#ÖÅeöÅY$Ëì (2)

˜~MNWÆ£¨~ìwMNWÆ!*NY+$ÃM@*ì (3)

˜~MNWÐ“WzZÑìwÇZzg¦Jƒ@*ì (4)   
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qÝƒ@*ì 1/5 zZáâmîwzZáö[MNWÐ—ÃÄÃA6,gpp6,—»ìw 40cm .44

160cm (4) 80cm (3) 200cm (2) 40cm (1)

ÃAÐg3ŠHì—»ÇìwZh+6, 35cm ìTÃZh+Ð 20cm Zq-!©Pç G
MsT»Û¢Z+B5é EE  .45

qÝ™äÆn—Ã¾£x6,3YñXÃ,C[<
14cm (4) 35cm (3) 20cm (2) 28cm (1)

í»Z#Îg`ÅgzÝ~x@{HY@*ìÂz{!ÃM@*ìYè .46

Zk~!g8-»Z+Cå E
EEZ[ƒ@*ì (2) Zk~!g8-»ZyZ`ƒ@*ì (1)

tÎZñ!g8-ÆÓxgùVÃZ_Og™Šêì (4) tÎZñ!g8-ÆÓx_.[™©8ì (3)

Zh§bÐF,Zæ{‹Z-ìZkÅzz .47

ZÅsâg (4) ´ŠZ½Z[k (3) Z_Ogâg (2) Z[kâg (1)

ƒZ~ucg8-ÐYg8-ÆZYsúÅÚ  .48

Z»ðÐic*Š{ (2) Z»ðÐÁ (1)

Š/ÆZZŠ6,Æñµ6,Ác*ic*Š{ƒYì (4) Z»ð (3)

¯I¤/Z°"{~Ã̈K°HZEwƒ@*ì .49

!©Pç
G

°H (2) ö[°H (1)

ö[MsZq-§sZzg!©PçG
MsŠzu~§s (4) ö[Zzg!©Pç G

°HÅ5z^Ð (3)

ŠzgÅ—ÃŠÚÆnZÐÃ̈K°HZEw™**7,}Ç 12m ŠzgÅ—Ã™sîgÐŠNYìZ¤/t 3m Zq-MŠò .50

f = 4m !©Pç
G

°H (2) f = 4m ö[°H (1)

f = −4m !©Pç
G

°H (4) f = −4m ö[°ŠH (3)

Ðic*Š{ŠzgÅZâYÃ7ŠNYtŠzgÅZâYÃ™sîg6,ŠÚÆn!©PçG
°H 100 cm ÐÁZzg 15cm Zq-¿  .51

ƒ@*ìZEw™@*ìZk»*4,ŠO7ZzHƒÇ -100 cm T»âmîw
25.74 cm (4) 21.64 cm (3) 17.64 cm (2) 25 cm (1)

Šzgg¿ƒðÂ[Ã7,−eLìÂZÐ¾n»°HZEw 25cm Å—ÃŠNYìZ¤/t 0.5m Zq-¿Üs .52

™**ƒÇ
ƒ -50cm !©Pç

G
°HT»âmîw (2) ƒ -50cm ö[°HT»âmîw (1)

ƒ 50cm !©Pç
G

°HT»âmîw (4) ƒ 50cm ö[°HT»âmîw (3)

Zq-¿)z~ÃA6,g¿—ÅÀŠ~
,ŠNYìZzgZ|
zVÃŠÚÐ‡ÜìZÐ¾n»°HZEw™** .53

7,}Ç
kú°H (4) Z2Zã°H (3) !©Pç

G
°H (2) ö[°H (1)
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T¢aŠzggÄ™7,@*ìÂz{¿wgCÚÐŠzegì 40 Zq-¿Z¶g .54

Presbyopia (4) Hypermetropia (3) Astigmatism (2) Myopia (1)

~7VƒCì _______ gzÝÆÓxgùVÅgëg .55

(glass) h (4) ƒZ (3) ÜY (2) 0*ã (1)

T¢aÃ,ÐzZãÂ[Æ_·Æn 25 T¢aìX 75 Zq-ÚzZàMçÆnwg]»Z�F,+Ã, .56

¾âmîwzZá°H»ZEw™**e’
ª150 (4) ª37.5 (3) ª25 (b) ª75 (a)

ª6,g¿ˆÂ[ÃzZãîg6,7,"Æn°H 30 ªìX 15 ÐOW,{Mç»ŒÛd$ó„»Ã, Myopia Zq- .57

År~¤‰ÜHƒãe’
-2.22 dioptre (4) 2.22 diptre (3) -3.33 dioptre (2) 3.33 dioptre (1)

Zq-¿��MsÆ‚t9ZZL@ÃŠNg;ìZkÃZC@gN*Zzg¦JÃMg;ìXÂtMsÃ̈KƒÇ .58

˜~!©PçG
(4) ö[ (3) !©Pç

G
(2) ˜~ (1)

ÆW]¾z‰ÜZ�F,+‚ƒÐ*gD�XZ#�Mç—ÃŠÚÆn%Ãiƒ (Normal eye) ‚Š{Mç .59

—MçÐ¹ŒÛd$ƒ (2) Z#—MçÐ¹Šzgƒ (1)

¢aÃ,6,ƒ 1 ½ãMçÐ (4) ª6,ƒ 25 MçÐ (3)

ÂÆŠzgÎÐ0øDfs~Ã̈KÒy97ì .60

!©Pç
G

°Hƒ@*ì eye piece Zk» (2) óö[°Hƒ@*ì Objective Zk» (1)

Z•ðMy~ìw&Çƒ@*ì (4) Z•ðMy~ìw&@¦Jƒ@*ì (3)

Ð09ì (Astronomical Telescope) øDfs~ÐÃyÒyÛŠzgÎ .61

 áïƒD� (Diverging lens) Zk~Šz)%Ãi°H (1)

!©Pç
G

°Hƒ@*ì Objective Zk» (2)

Å/ÚZWF,+âmîw»qïƒ@*ì Objective ö[ƒ@*ìZzgt eye piece Zk» (3)

ŠzgÎ»Z•ð&My~ìwZtƒ@*ì (4)

ÃZEw™, eye piece År~¤‰Ü~ZŸ†HYYìZ¤/ëZk (Microscope) ‚Š{pgŠÎ .62

Z�F,+âmîwzZÑ (2) ZdâmîwzZÑ (1)

zZÑ (Smaller diameter) ÁF,¢ (4) zZÑ (Higher diameter) Zd¢ (3)

áCì ___ ë—»@Zkz‰ÜŠNMh�Z#Zk»ìwg"545é GHGE6, .63

Zt (iv) ¦J (iii) Wi~ (ii) Ç (i)

(iv) Zzg (ii) (4) (iv) Üs (3) (iii) (ii) (i) (2) (iv) Zzg (i) Üs (1)
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%“pgŠÎÐ0Ã̈KÒyßì .64

Zk~Šzö[°HƒD� (1)

°HÆâmîwÐÁƒ@*ì eyepiece °H»âmîw Objective (2)

°HÇZzgr”{ìwÃ¯@*ì Objective (3)

Z•ðìwÇZzg»°r”{ƒ@*ì (4)

Z#ëpgŠÎÅ&ÐöEOÆîw~ZŸ†™D�Âr~¤‰Ü .65

Ãðp~7ƒC (3) (,fì (2) nì (1)

(,|$Ëìc*•$ËìXZk»Z®gx@Zzg£xx@{6,ƒ@*ì (4)

ÆnZEw™D� ____ Ã (Aperture) ŠzgÎ~E”s .66

=ô (Resolution) ZWF,+ (2) ZWF,+r (1)

»g~»çnì (4) ÃÁ™ä (Aberation) °HÆZ9Zs (3)

ÃM@*ì _____ Šzg&Z•ðÃ,6,ñ�Š—)Ÿ(»@ÛŠzgÎ~ .67

Zy~ÐÃð7 (4) *”{ (3) Zt (2) ¦J (1)

______ ÛŠzgÎ¬xwg]»Ã, .68

(4) (3) (2) (1)

Â]r~¤‰ÜHƒÏ Å eyepice ìZzg °HÅr~¤‰Ü Objective Zq-ŠzgÎÆ .69

(4) (3) (2) (1)

Zq-šgÐ*gäzZàgzÝÅ™yZ9Zs™CìÂZ9ZsÆiZzt»Z®gƒ@*ì .70

âŠ{ÆZYsú6, (2) šgÆiZzt6, (1)

ŠzâV (2) Zzg (1) (4) ŠZ4ƒäzZàÃqÅgëg6, (3)

(aZ™@*ì Dispersion šgÆfg=iZztZ9Zs)ZÎg .71

ZŸ†ƒ@*ìZ¤/Zz‰ZYsúƒQQƒ (2) ZŸ†ƒ@*ìZ¤/Zz‰ZYsú~ZŸ†ƒ (1)

xgLìeìZz‰ZYsú~ZŸ†ƒc*¶ƒ (3)

ZYsúÐZk»Ãðm7ì (4)

ZzgZkÐ*gäzZàgzÝÅ™yÆîwñ`ÆŠgxyģZk§bƒ@*ì n Zq-ŠØ‰zZWZYsú .72

(4) (3) (2) (1)

Z#gzÝZq-ZÎg~zZW~ŠZ4ƒCìÂz{Zîwñ`ZzgZgëgzVÆ‚B̂™Cì .73

Z#�zZôÃ$»ƒ (4) ‰ñ́V6, (3) 7 (2) ;V (1)
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šgÆfg=aZƒäzZÑZ9Zs .74

îwñ`ic*Š{ƒÂÁƒ@*ì (2) Áîwñ`ÆnÁƒ@*ì (1)

ŠzâVÆŠgxyÃðģ7ì (4) îwñ`ic*Š{ƒÂZWF,+ƒ@*ì (3)

Z#CgzÝÅ™yšg6,7,CìÂøDfs~ÐÃðÃqÁÅsƒCì .75

i*Zã (4) ¶ (3) ! (2) ({ (1)

ÆnZEwHY@*ì _______ Ã Collimator ZÅz¢a .76

…3ýG»x@{™äÆn (2) Z9ZsÅeöÆn (1)

ZÅz¢a»z7ƒ@* Collimator (4) gzÝÅáZi~ÃqÃqÝ™äÆn (3)

Z9u¢ÅgzÝÐqÝƒäzZÑ…3ýG .77

é…3ýG (4) Ú…3ýG (3) Z+Cå E
EEZ!…3ýG (2) ZyZY…3ýG (1)

~„HŠH Categories ______ ‚|#ÆZ±gÐ…3ýGÃ .78

÷…3ýG (iv) é…3ýG (iii) Ú…3ýG (ii) Z+Cå E
EEZ!…3ýG (i)

iv óiii óii ói egzV (4) iv Zzg iii óii (3) iii Zzg ii ói (2) i  Üs (1)

Z#gzÝZq-zZWÐ*gCì��Z_Og~ZbZY‰M!ggZ]óŠðwÆfgZ]6,Œƒ@*ìÂtÃµg8-Å .79

gzÝÃic*Š{x™@*ì
i*Zã (4) igŠ (3) uc (2) ¶ (1)

ãCŠ~gùV»†Ã̈Kì .80

ucó8ó! (4) Cyan 8ó!ó (3) ucó!¨ (2) ucó8ó¨ (1)

øDfs~ÐgZðZW,Ð0ßÒyÃ̈Kì .81

gZðZW,Ãë\+ÐZq-ßãgzÝÃ*ZgDƒñŠNMh� (1)

Z_OgÆŠzgZygzÝÆîwñ`~p~MCì (2)

-.$ƒ@*ì 4358A
o ñ` gZðZW,ÃeäÆn�Zq-ßãgzÝÅÃqÃZEwHY@*ìZk»îw (3)

gZðZW,ÆZ_Og~Z_Og~Ãq»îwñ`Ãqz̧qÆ)z~ƒ@*ì (4)

øDfs~ÁÃúV»®ŠZWF,+ƒ@*ì .82

Z8} (4) ÇâÃÑ (3) ik,,uc (2) gi+ƒVÃÑ (1)

ZEwHY@*ì ____ ~âMzzÃúVÃaZ™äÆn Microwave Oven .83

(Metal wall) ŠJCŠ-Zg (2) (Stirrer fan) hã6 (1)

Cyclotron (4) Magnetron (3)

ÐmgBbì range 9gøDfs .84

gö X (4) !*Ññ¶ (3) %ðgzÝ (2) ik,,uc (1)
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ÆnZEwHY@*ì ____ ik,,ucÃúVÃ .85

gZ]~¯I¤/Z°Æn (iii) ¿ÃAÅF,−Æn (ii) wZg]aZ™äÆn (i)

(iii) Zzg (ii) ó(i) (4) (iv) Zzg (iii) (3) (iii)  Zzg (ii) (2) (ii) Zzg (i) (1)

øDfsÒ**]~Ã̈KÒyik,,ucÆnßì .86

ik,,ucÃúV»îwñ`âMzñ�VÐic*Š{ƒ@*ì (1)

ik,,ucÃúV»îwñ`âMzñ�VÐÁƒ@*ì (2)

ƒ@*ì 10-4m ŠzâVÃúV»îwñ` (3)

ik,,ucÃÑåŠgCîg6,qÝƒC�  (4)

âMzñ�VÆîwñ`ÅzÝ .87

J-10-4mÐ 10-2 (2) J-10-2mÐ 104 (1)

J-102mÐ10-4 (4)J-10-2mÐ104 (3)

�_____ !*Ññ¶ÃúV»â~. .88

ZyÓxÐ (4) ;àgzXÐZyZ` (3) %Yg~ (2) Îg` (1)

Óxg8-7VgëgÐ™̂D� .89

ZyÓx~ (4) 0*ã (3) j (2) ÜY (1)

ƒ@*ìX _____ ö[°H»âmîwå .90

None (4) t (3) µ (2) ®s (1)

ÆŠgxyZz‰Ã, Retina Zzg6,ŠÒ_5Àö IE  lense ZK̈ãWç~°H .91

7.1 cm (4) 7.1 m (3)   1.7 cm  (2) 1.7m (1)

ZgèŠzgÎ»Wy~ìw .92

ZYs (4) Zt (3)  Z2Zgc*¦J   (2) wk (1)

zZµƒ@*ìX _________ Z#CgzÝšg~Ð*gCìÂ .93

Diffraction ZÎg (4) ZYsZzgZÎg (3) Z_Og (2) ZYs (1)

Æ_‹»**xìX ___________(Spectro Scopy)  ZÅzZj8 .94

gùV   (4) …3ýG (3) âg (2) šg (1)

Z’Zðg8-tìX .95

igŠóŒÛ'×~óZgi¹   (4) ucóigŠóC (3) ucó!óigŠ   (2) ucó!ó8  (1)

pgŠÎÐìw .96

¸d$ƒ@*ì  (4) p~7ƒC (3) ÅrƒCì (2) Å†ƒCì (1)

Šzg�VÐŠzgÅZâY .97

¸d$ƒC�   (4) (,~¥xƒC� (3) ŒÛd$¥xƒ@*ì (2) Šzg¥xƒC�  (1)
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¥xƒ@*ìX __________ ÛŠzgÎ~Wy~ìw .98

gN* (4) :wk:¦J (3) ¦J (2) wk  (1)

Z#gzÝÅÃÑZq-zZôÐŠzu}zZô~™̂C�ÂtBCìX .99

r (4) Z_Og (3) ZYs (2) Z[k (1)

ZkzZô~gzÝÅgëgƒÐic*Š{ƒCìX .100

Ç~ (4) 0*ã (3) h (2) ÜY (1)

ZkzZ§»³ƒ@*ìX (Twinkling) @*gzVÅŠî .101

Zy~Ð¼Ì7  (4) Z_Ogâg   (3) ZYs   (2) Z[k   (1)

ö[°HÃtÌë�X .102

Zy~ÐÃð7  (4) gzÝÃ%Ãi™äzZÑ°H (3) gzÝÃ;äzZÑ°H   (2)         t°H   (1)

Z¤/Zq-¿ö[°HÆâö6,IZc*YñÂZk»ìw¶ÇX .103

Æú 2F (4) 6,2F (3) ÆŠgxy 2F Zzg F (2) ÑpÐ„£x6, (1)

Z¤/ËR6,7,äzZàÃÑZÏzZW~zZ:ƒYNX .104

ZÎg (4) Z_Og (3) ZYsâg (2) Z[kâg (1)

˜ðWs6,“WzZÑìw .105

tÓx (4) YÑîg6,wk (3) ¦J (2) Wi~ (1)

~WsÃÄiZzt6,Îc*Y@*ìX Periscope c~Zj\ .106

(4) (3) (2) (1)

™z~Ws»z{Ã,ì�WNWÆÚZzgâöZ-ÆŠgxyƒ@*ìX .107

âöZ- (4) Û¢Z+A)é
E
EŠ (3) âmîw (2) îwñ` (1)

ƒ@*ìX ______ !©Pç
GWsÐqÝƒäzZÑìw .108

¦J (4) (,Z (3) Ç (2) Wi~ (1)

WsÐìw»Ã,ZzgWsÐ—»Ã,ÆŠgxyÚBCìX  .109

âmîw (4) ér (3) ZYs (2) Z[k (1)

ƒ@*ìX ______ ö[WsÐqÝƒäzZÑìw .110

tÓx (4) gN* (3) Wi~ (2) ¦J (1)

Çh-V~úÅY+$ŠÚcö[WsYVZEw™D�X   .111

ZtÃW@*ì (4) Wi~ìwƒ@*ì (3) ìw(,ZÃW@*ì (2) ìwgN*ÃW@*ì (1)

Z#ÃqZq-zZWÐŠzu}zZW~ŠZ4ƒCìÂz{RÃÝ6,gëgÆ$+%ÅzõÐ&×YCìX .112

Z_Og (4) ZÎg (3) ZYs (2) Z[k (1)
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ÆŠgxyģ Zzg ó  .113

Zy~ÐÃð7 (4) (3) (2) (1)

Z’ZðgùVÐ%ZŠ .114

tÓx (4) Blue 8 (3) Green! (2) Red uc (1)

‹zVÅ®ŠîÅzõ .115

ŠZ½Z[k (4) ZÎg (3) ZYs (2) Z[k (1)

ŠZ],z~¥V»Û¢�°H¯CìX .116

âöZ- (4) âmîw (3) Û¢Z+B5é
EE (2) Û¢ (1)

zZµƒ@*ìX _____ Ã,6,9ZƒÂìwÌ 2F Z#¿ö[°HÆ .117

None (4) ÆŠgxy 2F Zzg F (3) 6,F (2) 6,2F (1)

6,qÝHYYìX Screen ÃµìwÃ6,Š{ .118

™s (4) Š®Ñ (3) Wi~ìw (2) Çìw (1)

ñYÃtÆ_.âgÆg8-ÅzõƒCìX .119

ñYîw (4) gZ3»
Ût (3) :»
Ût   (2) fgZ]Å�#Ö (1)

ñYÃtÆ_.âgÅgëgûzZô~',Üs"zZôÆ .120

ì LÁLic*Š{ƒC (4) ic*Š{ƒCì  (3) )z~ƒCì   (2) ÁƒCì (1)

z{ZßwTÃEHÆfg[ÆÃtäªCÙ7HX .121

âgÅZ á®) (4) D+Z4 (3) ZYs   (2) Z[k (1)

iZztz̧qƒ@*ìX .122

ƒ@*ì 90 så (4) iZztFÐ)z~ (3)   iZztFÐgN*   (2)  iZztFÐ(,Z (1)

0*ãÅñãåZk̂~™̂C�X .123

}V (4) -{Zzg¡-{ (3)   0z&Ò‹3ý
G

G   (2) Ýz
ÛZi (1)

âgÆ%ÃiƒäÐZk̂~qÝƒ@*ìX (Crest) Ø~jn~ñ`»
ÛZi .124

dVÅ…3ýG (4) ËŠg({ (3)   ({dV   (2) ÖZgdVÅ (1)

fs»ZßwÜs0*ãÆñ�VcözŠ7ÉCÙnÆñ�Vcƒ@*ìX .125

$©‹3ï
GG

GE (4) ZÎg (3)   ZYs   (2) D+Z4 (1)
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Z¤/CgzÝšgÐ*Zg~YCìÂ .126

g8-ÅÃqÐic*Š{&×CìX (violet) ucgzÝ',ÜsZg̈Zã   (1)

Zg̈Zãg8-ÅÃq',ÜsucgzÝÆic*Š{&×Cì   (2)

tŠzâVÃúV»&×**)z~ƒ@*ì   (3)

Zy~ÃðqÌŠg„7   (4)

6,9ZHY@*ìÂìw¶ÇX 2F Z¤/Ë—Ãö[°HÆÇ .127

ÑpÐ„Ã,6, (4) Æú 2F (3) ÆŠgxy 2F Zzg F (2) 6,2F (1)

âgÆfg2ÃtÃ¾‚bŠZVä7HX .128

mzw (4) 0*ñ (3)   ‘X   (2) EH (1)

6,ƒ@*ìX _____ âgÆfg2Ãt~gùV»Z®gfgÅVÆ .129

E (4) S (3)   �#Ö   (2) g8- (1)

fg2ÃtÁbCÙÅzŸs#7™YX .130

Óx (4) $©‹3ï
GG

GEâg (3)   ZÎg   (2) D+Z4 (1)

ƒCì/Ú"zZôÆ _____ EHÆ_.âgÅëgûzZô~ .131

Zy~ÐÃð7 (4) )z~ (3)   ic*Š{   (2) Á (1)

âgÅñ`ÅZ á®)cZq-)z~zZô¢zg~ìX‘XÆ_.Óx»Ñ]~Ã̈KzZôñ�ŠìX .132

Zp (4) ’ (3)   âù  (2) k̂ (1)

âgÆñYÃtÆ_.gùVÅzõ .133

îwñ` (4) z‰ÜŠzgZV (3)   S   (2) �#Ö (1)

B@*ìX _____ ñ`»&×**c*Zk»Zq-gKg»z^ÐY6,Zk»Z-Z á�‚ÐÅsƒ** .134

Z[k (4) $©‹3ï
GG

GE (3)   ZÎg   (2) D+Z4 (1)

»Ãt7HåX Corpuscular z{‚bŠZyTä .135

Newton (4) Snell (3)   Bunsen  (2) Huygen (1)

gzÝìX .136

}nñã (4) fgzVZzgñ�V»¿ (3)   ñ�V»¿   (2) fgzV»¿ (1)

sz{S¤ì�eCì�âgÅñã²èƒC�X .137

$©‹3ï
GG

GE (4) ZÎg (3)   D+Z4   (2) Z[k (1)

ñYÃtZk‚bŠZVä7HåX .138

Snell (4) Newton (3) Raman   (2) Huygen (1)

Îe*–ÆggZ]saZ™D�X .139

Z†gc @ãñY (4)  %zïñYZ†gc (3)   ŠZ],z~ñYZ†gc   (2) Z2ZãñYZ†gc (1)
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KEY ����ZZZZ!!!!****]]]]
1-1 2-3 3-3 4-2 5-1 6-4 7-4 8-2 9-1 10-1

11-2 12-1 13-3 14-1 15-1 16-4 17-1 18-3 19-2 20-2

21-4 22-1 23-4 24-3 25-3 26-4 27-4 28-3 29-2 30-3

31-4 32-4 33-2 34-2 35-1 36-1 37-1 38-4 39-4 40-3

41-3 42-2 43-3 44-4 45-4 46-3 47-3 48-1 49-2 50-4

51-2 52-2 53-4 54-3 55-2 56-3 57-2 58-3 59-1 60-4

61-4 62-2 63-1 64-4 65-1 66-2 67-2 68-4 69-3 70-4

71-1 72-1 73-1 74-2 75-4 76-3 77-3 78-3 79-1 804

81-4 82-3 83-3 84-2 85-4 86-3 87-4 88-4 89-1 90-2

91-2 92-1 93-3 94-3 95-1 96-2 97-2 98-1 99-2 100-1

101-3 102-3 103-1 104-1 105-4 106-2 107-2 108-2 109-3 110-4

111-1 112-2 113-1 114-4 115-4 116-2 117-1 118-1 119-4 120-3

121-3 122-3 123-1 124-1 125-1 126-2 127-1 128-1 129-2 130-4

131-2 132-4 133-4 134-4 135-4 136-3 137-4 138-1 139-1

WWWWzzzzZZZZiiii  - bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
2"Æfg=WzZiÅgëgfsÆŸÆÅæŠÐC[ÅY$ËìX -1

Óx (4) (3) (2) (1)

r = _________~ Ÿ‚ -2

ÃðÌ7 (4) (3) (2) (1)

ª6,‹ðŠêìA$ŠzuZ2¾�Zð6,‹ðŠêìX 20 Z¤/2"~ª2 -3

ª60 (4) ª80 (3) ª40 (2) ª20 (1)

ªƒÂZkñ`»îwƒÇX 50 gzZVñ�V~Zq-0Ð&Ò‹3ý
G

G»Ã, -4

ª50 (4) ª100 (3) ª75 (2) ª25 (1)

tñãzZW~Šz£â]ÆŠgxy{gS�X -5

} (4) gzZV (3) îà (2) ²è (1)

T¢aìA$ZkWzZi»®ŠƒÇX 28 ƒZzgZk»îwñ` Z¤/WzZiÅgëg -6

750 Hz (4) 1250 Hz (3) 1000 Hz (2) 250 Hz (1)

zZV2Zk�Zð6,‹ðŠuX 10 ª6,‹ðŠêìA$ 10 2"~ª2 -7
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ª19 x 10 (4)ª10 x 10 (3) ª15 x 10 (2) ª9 x 10 (1)

BD�X _______ Z#ËŸÃ%²™ÆghŠc*YñÂZkÆZg¬ á] -8

Óx (4) ƒ~Zg¬l (3) 8Zg¬l (2) °gZg¬l (1)

ÅŠgƒCìX -9

2.41 (4) 4.12 (3) 1.24 (2) 1.42 (1)

²èñ�VÃZy~aZ7HYYìX -10

Óx (4) k̂ (3) 0*ã (2) ƒZ (1)

B@*ìX _______ ËzZô~%²fgZ]»Z•ð…/õJ™Š{Ã,ñYw•» -11

Óx (4) îwñ` (3) z‰ÜŠzgZy (2) 83ûGZg¬l (1)

ÐÁƒ@*ìX ______ ik,,�ñãZ+ñã�X»®Š -12

ÃðÌ7 (4) CÙu,40000 (3) CÙu,20 (2) CÙu,20000 (1)

ñ�V»®ŠìX -13

Zq-]~aZ~äzZàñ�VÅ®ZŠ (2) Zq-4~aZƒäzZàñ�VÅ®ZŠ (1)

ÐªCÙHY@*ì Zq-ñ`»îwTÃ (4) Zq-]~aZƒäzZàñ�VÅ®ZŠ (3)

Z#ÃðŸÛzã¸]Æik,ZW,Šzg~Zg¬ á]™@*ìX -14

ÃðÌ7 (4) °gZg¬ á] (3) ƒ~Zg¬ á] (2) 2ÆZg¬ á] (1)

Ëw»®Šƒ@*ìX -15

gZ„pÐƒƒ@*ìñ`Æ (2) gZ„pÐƒƒ@*ìz‰ÜŠzgZVÆ (1)

Óx (4) !*�pÐƒƒ@*ìz‰ÜŠzgZVÆ (3)

ñ`z̧qZzgñ`FŠzâVñãZq-Šzu}6,;ƒC�ÂtñãaZƒC�X -16

} (4) gzZV (3) îà (2) ²è (1)

ñãBC�X ______ %²J}Ðò™zZô~ÚWÐ(,f� -17

} (4) gzZV (3) îà (2) ²è (1)

0*ã~WzZiÅgëgìX -18

¢a°‚ 1213 (4) ú¢a°‚ 1435 (3) ¢a°] 1213 (2) ¢a°] 1435 (1)

ZÈI~WzZiÅgëgìX -19

¢a°‚ 1213 (4) ú¢a°‚ 1435 (3) ¢a°] 1213 (2) ¢a°] 1435 (1)

ƒZÅwZg]â¦xŠ!*ƒ6,ZzgƒZðwZg]â¦xw6,ƒVÂZy~ģìX Zzg Z¤/ -20

ÃðÌ7 (4) (3) (2) (1)

ƒÂñ`»îwƒÇX ¢a°]ƒZZzgZkÅ®Š 330 6, Z¤/WzZiÅgëg -21

10 cm (4) 1 m (3) 1 cm (2) 0.5m (1)
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ÍôÃGgÆnÁZiÁÃ,ƒ**e34/õ XJGX -22

¢a40 (4) ¢a20 (3) ¢a32 (2) ¢a17 (1)

ÍôÃGgÆnÁZiÁŠg»gz‰Üƒ@*ìX -23

40.1 (4) ]0.1 (3) 41 (2) ]1 (1)

¢a�A$ZyÅ®ŠÅÚ 3 ÷Zzg 1.5 xŠ6,ŠzóŠz ápVÆîwñ`F,KMzZg -24

1 : 5 : 3 (4) 2 : 1 (3) 3 : 1 (2) 1 : 3 (1)

}ñ�VÆfgZ]6,ZWF,+Ü£x™D�X -25

Óx (4) 0 (3) ¡-{ (2) -{ (1)

gzÝZ á®)ÆnÃðâŠ}zZWÅ¢zg'ƒCìXtìzZÑ‚bŠZVåX -26

ÃðÌ7 (4) Maxwell (3) Huygen (2) Newton (1)

âggLóZ̄zgEŠZgfgZ]6,Œƒ@*ìXtìzZÑ‚bŠZVåX -27

ÃðÌ7 (4) Maxwell (3) Huygen (2) Newton (1)

ÅzõCc*ìX _______ âgÆgùV)…3ýG(ÃEHä -28

fgÅVÅZ�‘ (2) fgÅV»Zq-„zZW~¦/g** (1)

Óx (4) fgÅVÅZq-Ü�#Ö (3)

ÃJw™@*ìX (Ether) z{Ã̈K‚bŠZVì�GzŸCzZôZp -29

ÃðÌ7 (4) J.J.Thomson (3) Huygen (2) Newton (1)

¬xâgÅÃ́{¤ÃEHZLÃbÐU*&4-<4è EGEXG™eX -30

Óx (4)
$©‹3ï
GG

GE (3) ZÎgâg (2) D+Z4 (1)

âgÆ;ƒ)zÝ(ÆnzZWÅÃ́{¤f)ŠZgìX -31

Óx (4) ®Ä (3) E (2) Óf5+k,~ (1)

z{Ã̈KÃtì�âgÆU*â~JzVÃ7™@*ìX -32

ÃðÌ7 (4)
…3§öG
E

Ãt (3) ñYÃt (2) fg2Ãt (1)

R��zZWÆÓxfgZ]ÅÖs)dV(Ðl�ì�Zq- (Three Dimensional) z{¦g~Z…Š'X -33

~Zg¬l™D~BCìX (phase) „:
Óx (4) ñYZ†gc (3) âg (2) JZ (1)

qgzfs~Ã̈KZq-Gz£EHÆÃtÐmg‚rìX -34

âgÅgëgûzZô~ËƒCì/Ú"zZôÅ (1)

fg2ÃtäD+Z4Zq-gZzg$©‹3ï
GG

GEâgÆbCÙ{ÅzŸs#Å (2)

âgÅgëgûzZô~ic*Š{ƒCì/Ú"zZôÆ (3)

âgÆgùVÅzzîwñ`»
ÛtìX (4)
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ÆÃtÅ{òìX Huygen -35

âgÅñ`îàc*²èÅzŸs#7™e (1)

âgÅñ`}oñ�VÅßg]~™̂Cì (2)

ÃðÌ7 (4) Zyñ�VÐZpzZô~æZìc*ÌyaZƒ@*ì (3)

ä!©Pç Gzö[W"VÅæŠÐâgÅ{¤ÅzŸs#ÅìX Huygen -36

Z[kâg (4) Zq-âg (3) D+Z4 (2) ZYsâg (1)

Ø~jn~z{̀Ý»»x™@*ìB@*ìX  -37

ÃðÌ7 (4) ŠzâV°H (3) !©Pç
G

°H (2) ö[°H (1)

Ø~jn~z{̀�g
ÛZi»»x™@*ìB@*ìX -38

ÃðÌ7 (4) ŠzâV°H (3) !©Pç
G

°H (2) ö[°H (1)

Ø~jn~Z̀z`)
ÛZi(Åßg]~âgZq-$©û EG6,MìÂÃW@*ìX -39

ÃðÌ7 (4) ŠzâV (3) @*gq-÷ (2) ®ŠZg÷ (1)

Ø~jn~Ý̀Åßg]~âg’Y@*ìÂÃWCìX -40

ÃðÌ7 (4) ŠzâV (3) @*gq-÷ (2) ®ŠZg÷ (1)

Ø~jn~aZÅˆñ`Z#Ëg»z^c*bŠ-ZgÐ”ZCìÂZyÅ‚$+wYCìZzgt#³‚~ñ` -41

Å§bw•™CìtVwâgÅ¾{¤ÃªCÙ™CìX
ZÎg (4) D+Z4 (3) Z[kâg (2) ZYsâg (1)

Ø~jn~aZÅˆñ`Z�ZÇV~Zîwñ`ÃªCÙ™C�tVwâgÅ¾{¤ÃªCÙ™CìX -42

ZÎg (4) D+Z4 (3) Z[kâg (2) ZYsâg (1)

Zq-zZôÐŠzu}zZô~âgÅñ�VÆ̂Ãë�X -43

ZÎgâg (4) D+Z4âg (3) Z[kâg (2) ZYsâg (1)

Ø~jn»´‘˜V0*ã�ZðJ-ƒûzZôZzg˜V�ZðÁƒ"zZôB@*ìXA$0*ãÆñ�VÅgëg -44

�ZðzZá´º~ñ�VÅgëgic*Š{ƒCìÁ�ZðzZá´‘Æ£¨~ (1)

Á�ZðzZ}´º~ñ�VÅgëgic*Š{ƒCìic*Š{�ZðÆ£¨~ (2)

ŠzâV´̧V~ñ�VÅgëg)z~ƒCì (3)

Zy~ÐÃðÌ7 (4)

âgÅÃq»Zq-zZ‰ÐŠzu}zZô~^ÆŠzgZy&×Y**B@*ìX -45

ZÎgâg (4) ZYsâg (3) D+Z4 (2) Z[kâg (1)

Ø~jn~ŠzJzVÐaZƒäzZàñ�VÆ
ÛZió
ÛZiX�XtZ$‹5é E
EtB@*ìX -46

Zy~ÐÃð7 (4) ŠzâV (3) CR (2) y~ (1)

Ø~jn~ŠzJzVÐaZƒäzZàñ�VÆÝóÝÐX�XtZ$‹5é E
EtB@*ìX -47

Zy~ÐÃð7 (4) ŠzâV (3) CR (2) y~ (1)
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Ø~jn~Zq-ñ`»
ÛZiŠzu~ñ`ÆÝÐX�A$tZ$‹5é E
EtB@*ìX -48

Zy~ÐÃð7 (4) ŠzâV (3) CR (2) y~ (1)

kHƒ@*ìX _____ y~Z$‹5é E
Et~q,
ÛZizÝ»ê)z~ŠzJzVÆê» -49

ÃðÌ7 (4) 2 (3) 4 (2) 3 (1)

ƒ@*ìX ______ CRZ$‹5é E
Et~q,ñ`»ê)z~ŠzJzVÆê» -50

ÃðÌ7 (4) )z~ (3) ŠzkH (2) # (1)

Zq-„®ŠZzgêZg¬lÐŠzJZƒVÆZg¬lÐaZƒäzZàñ�VÆZq-Šzu}6,Z$‹5é E
EtÐ�8ZW,ƒ@*ìX -51

Óx (4)
$©‹3ï
GG

GE (3) ñ�V»D+Z4 (2) ñ�V»ZÎg (1)

Æfg=ñ�VÃaZHY@*ì@*�ZkÅæŠÐâgÅZk{¤»bCÙ{HYnX Zzg pins Ø~jn~ŠzxË -52

Óx (4)
$©‹3ï
GG

GEâg (3) D+Z4âg (2) ZÎgâg (1)

»ŠzCÙ}”sÆŠ/»1ìX Young -53

ÃðÌ7 (4) ŠzâV (3) âgÅñ�V»D+Z4 (2) 0*ãÆñ�V»D+Z4 (1)

%ZŠìX (Refractive Index) ZYsú -54

tÚì"zZôZzgûzZôÆŠgxy (2) tÚìûzZôZzg"zZôÆŠgxy (1)

ÃðÌ7 (4) ŠzâVÆ (3)

ZYsú»çìX Refractive Index ŠzzZTV~âgÅgëgzVÅÚ)z~ƒCìX -55

Snell (4) Young (3) Huygen (2) EH (1)

ìX _____ h»ZYsú²ŠzuZzZôƒZƒ -56

ÃðÌ7 (4) (3) (2) (1)

B@*ìX ______ âgÅñ�V»ZLgZ5ÐZ9Zs™**c*&×Y** -57

$©‹3ï
GG

GE (4) âgÅZÎg (3) D+Z4 (2) âgÅZYs (1)

Ø~jn~JZÐå3zZàñ�VÃZq-gLÎgZcŠZg»e1geÐgz16,t̃~ñ`ÎgZcÐWÐ(,_ -58

ƒñZLgZ5ÐÅsƒCìZzgñ`Å̂~™̂CìXt{¤BCìX
Óx (4)

$©‹3ï
GG

GE (3) D+Z4 (2) ZÎg (1)

z{Ã̈K‚0ZVìTäâgÆfg�ZzgñYÃtÃJwHìX -59

ÐV (4) Maxwell (3) ‘X (2) EH (1)

Æ_______ ñ�VÅy~k\oÆnô
Ût)z~ƒ**e� -60

ÃðÌ7 (4) ŠzâV 2 Zzg 1 (3) (2) #c* (1)

Æ________ ñ�VÅCRk\oÆnô
Ût)z~ƒ**e34/õ XJG -61

ÃðÌ7 (4) ŠzâV (3) »¤tqÝ¢[ c* (2) #c* (1)
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záCìX ______ ñYD+Z4~¡-~èoÐ -62

ÃðÌ7 (4) ŠzâV (3) @*gq- (2) gz× (1)

záCìX _______ ñYD+Z4~-~èoÐ -63

ÃðÌ7 (4) ŠzâV (3) @*gq- (2) gz× (1)

ìX  âgÅ{�VÃªCÙ™äzZÑ].h+Ãt -64

£Šk,~Ãt (4) »Ãt Maxwell (3) »Ãt Huygen (2) fg2Ãt (1)

KEY

1 - 2 2 - 3 3 - 4 4 - 3 5 - 4 6 - 3 7 - 2 8 - 2 9 - 1 1 0 - 1

1 1 - 1 1 2 - 2 1 3 - 3 1 4 - 2 1 5 - 3 1 6 - 4 1 7 - 3 1 8 - 1 1 9 - 2 2 0 - 3

2 1 - 3 2 2 - 1 2 3 - 3 2 4 - 3 2 5 - 2 2 6 - 2 2 7 - 1 2 8 - 2 2 9 - 2 3 0 - 4

3 1 - 4 3 2 - 2 3 3 - 3 3 4 - 3 3 5 - 1 3 6 - 3 3 7 - 2 3 8 - 1 3 9 - 1 4 0 - 2

4 1 - 2 4 2 - 1 4 3 - 2 4 4 - 1 4 5 - 3 4 6 - 1 4 7 - 1 4 8 - 2 4 9 - 3 5 0 - 1

5 1 - 2 5 2 - 2 5 3 - 2 5 4 - 1 5 5 - 1 5 6 - 1 5 7 - 3 5 8 - 1 5 9 - 3 6 0 - 1

6 1 - 2 6 2 - 1 6 3 - 2 6 4 - 4

ñYw•ZzgWzZi - bÎZÑ]
Z#ñ`WÐ(,fìÂzZWÆfgZ]Zq-£xÐŠzu}£x6,ƒD�X -1

vƒD„ (4) v7ƒD (3) ú°0� (2) WÐ(,_� (1)

ìX _____ ñ`xgëgÆ‚BÓx4V~ -2

Zy~ÐÃð7 (4) ps7ƒ@* (3) WÐ(,kì (2) ú¡Cì (1)

ÜY~™̂äzZàñã . -3

)}éñã (4) }éñã (3) ²èñã (2) îàñã (1)

}éñã™̂CìX -4

Zy~ÐÃð7 (4) ŠzâV~ (3) zZô~ (2) ÜY~ (1)

�X _____ WzZiÅñãÜY~^  -5

Zy~ÐÃð7 (4) 2,1 ŠzâV (3) 7™C� (2) ™C� (1)

}éñ�VÃzZô~™̂äcózZô~Zk{¤»ƒ**¢zg~ìX  -6

Zy~ÐÃð7 (4) 2,1 ŠzâV (3) §Š (2) E (1)

‚Á0*ã~ßâgäÐZkÅR6,“WzZàñã -7

Zy~ÐÃð7 (4) }ñã (3) îàñã (2) ²èñã (1)

Ðk��X ______ ²èñã -8

Zy~ÐÃð7 (4) 2,1 ŠzâV (3) Ý (2) 
ÛZi   (1)
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Z¤/fgZ]zZW~ñ`Åw•ÅÀŠ~‚~ZPZi™,X -9

Zy~ÐÃð7 (4) }ñã (3) îàñã (2) ²èñã   (1)

âgÅñãƒC�X -10

Zy~ÐÃð7 (4) }ñã (3) îàñã (2) ²èñã   (1)

Z¤/zZWÆfgZ]ñYw•ÆáZi~ZPZi™D�X -11

Zy~ÐÃð7 (4) }ñã (3) îàñã (2) ²èñã   (1)

Ðk��X ______ îàñã -12

Ãð7 (4) 2,1 ŠzâV (3) &Ò‹3ý
G

G (2) 0   (1)

ƒCìX _______ &Ò‹3ý
G

G~‚Ó]ÅÑÄ  -13

2 Zzg 1 (4) x (3) ic*Š{ (2) Á   (1)

ÃzZôÆZq-£xÐŠzu}£x6,v™CìX ______ ñ` -14

ZuZq (4) ¤‰Ü (3) ¸] (2) ÂZ**ð   (1)

�X _____ WzZiÅñãÜY~Ð7*g$Ë²âgÅñãÜY~Ð*g$Ë�YèâgÅñã -15

îà (4) ²è (3) )}n (2) }n   (1)

ÜY~WzZiÅgëgƒCìX -16

Zy~ÐÃð7 (4) # (3) Z�F,+ (2) ZWF,+   (1)

ÆúÅw•Ãë�X P fgZ]Æ -17

Zy~ÐÃð7 (4) Zg¬l (3) ŠZ],z~w• (2) éw• (1)

X______ ñãÂZ**ðv™D�XzZWÅÃ -18

Ãð7 (4) 2,1 ŠzâV (3) 7ƒC (2) ƒCì   (1)

£xÆZPZi™D�X ______ }éñ`~zZWÆZ{ZL -19

Ãð7 (4) ¬Šà (3) Z�F,+ (2) ZWF,+   (1)

ñ�V~0*ðYäzZàÂZ**ð -20

Ãð7 (4) 2,1 ŠzâV (3) ÂZ**ð!*Á{ (2) ÂZ**ð!**•   (1)

�X Z+ñã�Ë`Ðò™ÑpÐ„zZô~™̂C�ZzgŠz!*g{ZLZ-£x6,zZ:7ƒ'ÜsWÐ(,f -21

îàñ` (4) ²èñ` (3) gzZVñ` (2) }ñ`   (1)

²èñãZzgîàñãBC�X -22

Ãð7 (4) ²èñã (3) gzZVñã (2) }ñ`   (1)

~aZƒC�X ______ îàñã -23

Óx (4) ’ (3) âù (2) k̂   (1)
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gSìX _____ îàñ`ÅÑÄ -24

n (4) (,f (3) $+r (2) x  (1)

6,ƒ@*ìX ______ WzZiÅñ`»Z®gƒZÅ -25

Ãð7 (4) 2,1 ŠzâV (3) Š!*ƒ (2) ÑÄ   (1)

ÅZ»ðìX Amplitude ê -26

tÓx (4)   Meter äpÃ,  (3)   c*0*ñ äpŠ!*ƒ (2) äpÑÄ   (1)

ñ�VÅ®ZŠ°Z»ðz‰ÜBCìX -27

Óx (4) z‰ÜŠzgZV (3) ®Š (2) ê  (1)

ÃªCÙ™D�X Wave Length îwñ`  -28

(4) (3) (2)   (1)

z{Ã,�Zq-ñ`ËzZW~°]…/õJ™CìX -29

z‰ÜŠzgZV (4) ®Š (3) îwñ` (2) ñYgëg   (1)

®ŠÅZ»ð  -30

(4) EH (3) Hertz CÙu, (2) ]  (1)

Å»ð [ T ] z‰ÜŠzgZy -31

(4) EH (3) Hertz CÙu, (2) ]  (1)

ƒÂîwñ`HƒÇX 32Hz ƒZzg®Š 344m/s ƒZ~Z¤/WzZiÅgëg -32

10.75cm (4) 107.5cm (3) 10.75m (2)   107.5m(1)

Å®ZŠtBCìX (Cycles) °]ZŠzZg -33

z‰ÜŠzgZy (4) $›å GOŠ (3) gëg (2) îwñ` (1)

Šz|
ÛZizV»Ã,tB@*ìX -34

z‰ÜŠzgZy (4) $›å GOŠ (3) gëg (2) îwñ` (1)

ñ`ŠgZÝZkÅzzÐaZƒCìX -35

7Óÿ
EO

(4) -{ (3)     ÝZzg
ÛZi (2) 83ûG (1)

Ãðñ`Zq-]~ËzZW~�Ã,…/õJ™CìZkÃZk´#ÖÐªCÙ™D�X -36

(4) (3) V (2) (1)

}nñãZk~7̂™‰X -37

(phase): (4) ¬Šà£x (3) âŠ~zZô (2) ÜY (1)

Zy}ñ�V~`˜VÜkyZ�F,+ƒ@*ìB@*ìX -38

¡-{ (4) -{ (3) Z[k (2) Zg¬l (1)
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‡.Þ�®)®ŠÆuzŠ -39

200MHZ @*20MHZ (4) 200KHZ @*20KHZ (3) 20KHZ @*20HZ (2) 100 HZ @*10HZ (1)

~WzZiÅgëg Zq-’ -40

ì ZŸ†ŠÐ¬nìQ(,f (4) ZŸ†ŠÐ(,fì (3) Š6,)«ì (2) ZŸ†ŠÐnì (1)

WzZi»Èƒ@*ìŸ» -41

¡-{ (4) -{ (3) Zg¬l (2) 83ûG (1)

Ë}zZô~WzZiÅgëggZ„pÐƒƒCìX -42

Zg¬l (4) S (3) Š!*ƒ (2) Š (1)

WzZiÅñãƒC�X -43

Z| (4) ZÌ! (3) îà (2) ²è (1)

6,ƒ@*ìX ______ Šz á/Æ®Š»Z®g -44

z‰ÜŠzgZy (4) îwñ` (3) Z…Š (2) âŠ}ÅâÎ   (1)

6,ƒ@*ìX _______ ‚Š{g‡mÆ®Š»Z®g -45

Óx (4) S (3) îw (2) âŠ}ÅâÎ   (1)

6,ƒ@*ìX ______ Z48-S»ÂxÆ®Š»Z®g -46

Óx (4) S (3) îw (2) Z48-ÆâŠ}ÅâÎ   (1)

Z#ËŸÃZg¬l~Ñ™ghŠc*YñÂZkz‰ÜÆZg¬ á]BD�X -47

Óx (4) 8 (3) °g (2) ƒ~   (1)

�Öƒñ83ŠõGzZáŠzg~Zg¬ á]Ãë�X -48

WiZŠ (4) 8 (3) damped °g (2) ƒ~   (1)

Z#ÃðŸÛzãŠzg~̧]Æik,ZW,Zg¬ á]™@*ìÂŸÆZg¬ á]BD�X -49

WiZŠ (4) 8 (3) °g (2) ƒ~   (1)

Yñ Zq-„ƒ@*ìÂZ¤/Zy~ÐZ¤/Zy~Zq-ÃZg¬lŠÑc* Natural Frequency Z#ÃðŠzZ�x»…3š3ï EGG°Š -50

ÂŠzuZÌ¹ic*Š{êÆ‚B%²ƒ@*ìZk¿Ãë�X
ê (4) 2 (3) ®Š (2) îwñ`   (1)

Zq-|-{Zzg¡-{ÆŠgxãÃ, -51

(4) (3) (2)   (1)

ƒ@*ìX ______ 2Å"ÆAu}6,å -52

Ãð7 (4) 2,1 ŠzâV (3) ¡-{ (2) -{   (1)

aZ™CìX ______ 2ƒZð»Ý~ -53

îàñã (4) ²èñã (3) gzZVñã (2) }ñã   (1)
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~p~zZµƒCìX Phase Z#Ãðñ`Ju}ÐFƒCìÂZm: -54

(4) (3) (2)   (1)

ìA$îwñ`Å7ƒÏX 10cm Ë}ñ`~Zq--{Zzg|¡-{»ŠgxãÃ, -55

10cm (4) 20cm (3) 40cm (2)   5cm (1)

Ë}ñ`~z{̀˜VÜkyZWF,+ƒ@*ìX -56

Ý (4) 
ÛZi (3) ¡-{ (2) -{   (1)

CÙÂx»ZC®Šƒ@*ìTÃë�X -57

2 (4) °g (3) 8 (2) ƒ~   (1)

ƒÂîwñ` 50cm Z¤/}ñ`ÆŠz|-zV»ŠgxãÃ, -58

75cm (4) 100cm (3) 25cm (2)   50cm (1)

0*ã~WzZiÅgëgZÈIÐic*Š{ƒCìYè -59

Óx (4) ZÈIÅÑÄic*Š{ì (3) 0*ãÅÑÄÁì (2)  0*ãÅÑÄic*Š{ƒCì   (1)

ìX ______ zZWÅÑÄic*Š{ƒÂWzZiÅgëg -60

Óx (4) xgS (3) (,f (2) n   (1)

-{Zzg¡-{¾nÆñ�V~‘W�X -61

} (4) gzZV (3) îà (2) ²è   (1)

WzZiÅgëg -62

âù >’ <k̂ (4) ’ > âù >k̂ (3)’ < âù <k̂ (2) âù <’ <k̂   (1)

WzZiÅgëgZWF,+ƒCìX -63

ÜY (4) ;àgzX (3) 0*ã (2) ¯ÑŠ   (1)

WzZiÅñ�VÅZ á®)ËzZW~ZkÐƒCìX -64

ÜY (4) ÑÄ (3) §Š (2) E  (1)

ñ` T¢aìZkaZk 10 �Zq-}ñ`~‘W�Zk»Ã, (Node & Anti node) Zq--{Zzg¡-{ -65

»îwñ`ƒÇX
v¢a 10 (4) v¢a 20 (3) v¢a 40 (2) v¢a   5 (1)

Ë}ñ`»z{̀˜V6,Ü£xWWF,+ƒ@*ìX -66


ÛZi (4) Ý (3) ¡-{ (2) -{   (1)

z{Ã,�Zq-}ñ`ÆŠz|-zVÆŠgxyƒ@*ìX -67

(4) (3) (2)   (1)

Å7)z~ƒCìX ~ -68

(4) (3) (2)   (1)
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Šz áQ»ZEwƒ@*ìX -69

²èñãaZ™ä (4) ñYw•aZ™äc (3) Zg¬laZ™äc (2) gëgaZ™äc   (1)

ƒZÅgî"$~ZŸ†ƒäÐWzZiÅgëg~ -70

WzZiÇ‹ð7Šî (4) WzZi"‡°{ƒYCì (3) ¶ƒCì (2) ZŸ†ƒ@*ì   (1)

CÙu,ÐÁƒ@*ìBC�X 20 Z+ñãX»®Š -71

Zy~ÐÃðÌ7 (4) !*ÑßC (3) ik,,�ñã (2) !*Ññ�ñã   (1)

ƒZ~WzZiÅgëg°]ƒCìX -72

¢a5500 (4) ¢a331 (3) ¢a1435 (2) ¢a  521(1)

ZK̈ã»y°]XwÆVÃÍYìX -73

40 (4) 30 (3) 20 (2)   10(1)

KEY

1 - 3 2 - 1 3 - 4 4 - 2 5 - 2 6 - 3 7 - 1 8 - 3 9 - 1 1 0 - 1

1 1 - 2 1 2 - 3 1 3 - 1 1 4 - 1 1 5 - 2 1 6 - 3 1 7 - 3 1 8 - 2 1 9 - 2 0 - 3

2 1 - 2 2 2 - 2 2 3 - 4 2 4 - 2 2 5 - 3 2 6 - 4 2 7 - 2 2 8 - 4 2 9 - 1 3 0 - 2

3 1 - 1 3 2 - 2 3 3 - 3 3 4 - 1 3 5 - 4 3 6 - 3 3 7 - 1 3 8 - 3 3 9 - 2 4 0 - 3

4 1 - 2 4 2 - 1 4 3 - 2 4 4 - 2 4 5 - 2 4 6 - 3 4 7 - 3 4 8 - 2 4 9 - 1 5 0 - 3

5 1 - 4 5 2 - 2 5 3 - 1 5 4 - 3 5 5 - 2 5 6 - 2 5 7 - 2 5 8 - 3 5 9 - 1 6 0 - 2

6 1 - 4 6 2 - 2 6 3 - 1 6 4 - 3 6 5 - 2 6 6 - 2 6 7 - 4 6 8 - 4 6 9 - 2 7 0 - 1

7 1 - 2 7 2 - 3 7 3 - 1

wwwwZZZZgggg]]]]  - bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ƒCìX _______ Z¤/Zq-—¤/xìÂZmŠ -1

Zy~ÐÃð7 (4) x (3) Á (2) ic*Š{ (1)

Å§s˜ìX _______ wZg]Zq-nÅÂZ**ðì� -2

Zy~ÐÃð7 (4) ŠzâV (3) Q~Ð¤/xZâY (2) ¤/xÐQ~ZâY (1)

ƒ@*ìX _____ Z¤/—wZgCÂZ**ðÃ_.[™CìÂZkÅŠ~ -3

Zy~ÐÃð7 (4) x (3) ZŸ† (2) ¶ (1)

wZg]:LìÂZk»ZW,HƒÇX -4

w• (4) ¸] (3) Š!*ƒ (2) Š (1)

¤/x™ä6,ZâYÆ;ƒÆZßw6,Ã̈KW!»x™@*ìX -5

Zy~ÐÃð7 (4) ;àgzX¢a (3) !*ge (2) Še (1)

]Òh4øGeYÃÄ)z~”V~„HŠHX -6

32 (4) 180 (3) 100 (2) 212(1)

Ãgy;"3ïJGHeY~ZWF,+ŠgzÃ̈KìX  -7

32 (4) 180 (3) 100 (2) 212(1)
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J-¶K**]~„”{ŠeB»ìX Ð -8

]Òh4øG (4) ¬x (3) ? (2) 8 (1)

ZK̈ãŸÅ¬xŠ -9

(4) (3) (2) (1)

ZK̈ãŸÅ¬xŠ -10

(4) (3) (2) (1)

]Òh4øGŠe~Z�F,+ŠgzZzgZWF,+Šgzƒ@*ìX -11

Zy~ÐÃð7 (4) (3) (2) (1)

ìÂ]Òh4øG~ŠƒÏX  Z¤/Zq-%!ÅŠ -12

(4) (3) (2) (1)

ZWF,+ZzgZ�F,+Š¥x™äcZEwƒäzZÑ -13

Zy~ÃðÌ7 (4)  Ãgy;f$»ŠeY (3)
]Òh4øG»ŠeY (2)

]½ø»Še (1)

qgzfsqpV~0*c*Y@*ìX matter âŠ{ -14

tÓx (4) k̂ (3) ’ (2) âù (1)

zZµƒ@*ìX _____ ZâYc*âŠ{6,wZg]Åp~Ð -15

ÃðÌ7 (4) g8-~p~ (3) 6ðp~ (2) qª~
Ût (1)

z{xŠT6,̂k—âù~psƒCìX -16

Zy~ÐÃð7 (4) 1,2 ŠzâV (3) `�l (2) Z̀â®) (1)

z{xŠT6,âùÐggZ]~psƒD�X -17

Zy~ÐÃð7 (4) ŠzâV (3) `�l (2) Z̀â®) (1)

ñx»Z̀â®)ìX -18

(4) (3) (2) (1)

ŠÆZŸ†Æ‚B0*ãÆ̀�l~ÌZŸ†ƒ@*ìX -19

',**à»Zßw (4) Zg:k»ç (3) !*L»ç (2) 6,b»Ã™»Zßw (1)

NhzV6,3**å**¹Âƒ@*ìYè -20

wZg]ÁƒCì (4) wZg]ic*Š{ƒCì (3) Š!*ƒ~¶zZµƒ@*ì (2) Š!*ƒ~ZŸ†ƒ@*ì (1)

Y@*ìX ______ Š!*ƒÆZŸ†ÐZ̀â®) -21

Zy~ÐÃðÌ7 (4) xgLì (3) (,|Y@*ì (2) Áƒ@*ì (1)
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z‰Ü Z¤/ZŠÆŠzZZ�xÃW:~5™g3YñÂic*Š{ŠzZáŸÐÁŠzZáŸ~wZg]»ZÙwZk -22

:ƒYñX _______ J-Yg~gLìZ#J-�ŠzâVZ�xÅwZg]
Zy~ÐÃð7 (4) )z~ (3) ic*Š{ (2)  Á (1)

�Z»ðSzZáŸÅŠ~Zq-ŠgzT¤/i+»ZŸ†™äcŠg»gƒCìX (Q) wZg]Åz{lZg -23

Š (4) wZg] (3) —wZg] (2) wZg]â¦ (1)

wZg]Åeö™äcW! -24

Zy~ÐÃðÌ7 (4) wZg{eY (3) !*geY (2) ŠeY (1)

ÁŠzZáZ�x»”wwZg] = ic*Š{Š6,Z�x»vywZg] -25

Zy~ÐÃð7 (4) wZg{eY (3) !*geY (2) ŠeY (1)

k̂ÅwZg]â¦¥x™ä»§i -26

Zy~ÐÃð7 (4) Wö}»§i (3) ',¹§i (2) EH»rh+~§i (1)

ÂZ**ðaZ™C�X ______ Zgïz{ZâYƒC��ƒZ~Q�Â -27

}é (4) wZg~ (3) ïF (2) ',¹ (1)

ë�X _____ Z»ðSÆËZgï»åîg6,WÆ¿Ã -28

wZg~Šg (4)  wZg]â¦ (3) Z#Zt (2) ZíZt (1)

ë�X _____ Z»ðSÆËZgïÆåîg6,WÐaZƒäzZàwZg~ÂZ**ðÃZkZgïÅ -29

tÓx (4)  Z#ZtÅwZg] (3) â¦ÂZ**ð (2) wZgg~Šg (1)

Âx~wZg~ŠgÅZ»ð MKS -30

Joule (4) Kelvin (3) J / Kg (2) Cal / gm (1)

Æfg=¥xHYYìX ______ ËZgïÅwZg~Šgc*â¦ÂZ**ðÃ -31

!*geY (4) ŠeY (3) /»wZg{eY (2) wZg{eY (1)

ìX wZg]Åz{lZg�Ãð—ZkwZg]ÃZEw™ÆŠÆZŸ†Æ%„̂kqªÐâùqª~psƒC -32

óÅ—wZg] (4) Zâ®)Å—wZg] (3) $©û EG�l (2) Z̀â®) (1)

wZg]ÅeöZzgZkÐ́lZgzVÅeöÆ_·»**x -33

ŠeY (4) wZg{eY (3) /»wZg{eY (2) wZg{eY (1)

ZEw”{wZg]ZzgaZ”{wZg]~Ú -34

Z#Zt (4) wZgCŠg (3) wZg]â¦ (2) wZgC&¢A (1)

Zq-wZg{ -35

(4) (3) (2) (1)

wZg]â¦»Z®gZk6,ƒ@*ìX -36

—ÅS (4) —ÅWy~Š (3) —ÅZ’ZðŠ (2) —ÅâÎ (1)

Zq-—ÅwZg]â¦ZzgwZg~Šg -37

Zy~ÐÃðÌ7 (4) !*ë£7̈HYY (3) )z~7ƒC (2) )z~ƒCì (1)
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»;ƒƒÐic*Š{ƒ@*ìX _____ âŠ}~ -38

uV (4) Zgï (3) •] (2) k̂ (1)

ÆŠgxyģìX -39

3 : 2 : 1 (4)  2 : 1 : 3 (3)   1 : 2 : 3  (2)    2 : 3 : 1  (1)

~wZg]ÅZ»ð C.G.S. Âx -40

Š (4) wZg{ (3) Ãgy; (2) T¤/i+ (1)

Š~ZŸ†G%ÜŝkÐâù~qªÅp~ÆnZEwƒCìtŠBCìX -41

ÃðÌ7 (4) óÅ—wZg] (3) Zâ®)Å—wZg] (2) â¦—wgZ] (1)

Z#%!Æì~êâ¢ag3Y@*ììÂZkÆŸÅwZg]ÅzzÐ0*g{ÅRƒCìX -42

ŠzâV 2 Zzg 1 (4) 0*g{ÅR~Ãð
Ût7ƒ@* (3) Á (2) — (1)

k̂Ÿ»AlB@*ìX -43

Zy~ÐÃð7  (4) 2 Zzg 1 (3)  i** (2) Expansion ;ƒ (1)

»Ÿ‚ìX Thermal Effect wZg~ZW, -44

Zy~ÐÃðÌ7 (4) (3) (2) (1)

îà;ƒÅÑbÃøDfsŸ‚ÐªCÙHY@*ìXZÖ -45

ŠzâV 3 Zzg 1 (4) w~ZŸ† (3) gK~ZŸ†    (2) îw~ZŸ† = ZÖ (1)

Š~ZŸ† x Š~ZŸ†ZÝw x Š~ZŸ†Z-gK x ZÝîw
Å´#ÖìX Rho -46

(4) (3) (2) þ (1)9A+öE;ƒÅÑbÃë�X -47

(4) (3) (2) (1)

Zy~ZEwƒ@*ìX Thermostat êñZ6^ -48

tÓx (4) â;Cêâ¢ak (3)Fire Alarm (2) ',¹Z,~ógeµ (1)

KEY

1 - 1 2 - 1 3 - 2 4 - 1 5 - 1 6 - 2 7 - 1 8 - 2 9 - 1 1 0 - 2

1 1 - 2 1 2 - 2 1 3 - 1 1 4 - 4 1 5 - 1 1 6 - 1 1 7 - 2 1 8 - 3 1 9 - 1 2 0 - 2

2 1 - 1 2 2 - 3 2 3 - 1 2 4 - 3 2 5 - 3 2 6 - 3 2 7 - 3 2 8 - 2 2 9 - 4 3 0 - 2

3 1 - 2 3 2 - 4 3 3 - 3 3 4 - 1 3 5 - 4 3 6 - 1 3 7 - 2 3 8 - 4 3 9 - 4 4 0 - 3

4 1 - 1 4 2 - 1 4 3 - 1 4 4 - 2 4 5 - 1 4 6 - 3 4 7 - 2 4 8 - 4
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(Our Universe) øøøøgggg~~~~»»»»ÑÑÑÑ]]]]
::::(Constellations) ****ggggzzzzVVVVÅÅÅÅLLLL$$$$ÖÖÖÖ&&&&ùùùù····ææææxxxx

W�y~‰*gzVÐ0ƒCÂg}‡.ÞŠh+ƒD�X*g}¬xîg6,¤/z\Å̂~ªCÙƒD�X
¤/z\Æt*g}ŠNÕÿ¯D�XúZxäZyZDwÃYâgzVZzgZK̈âVÆ¤/z\Ð©gHìXZ¹

ë�X*gzVÆZ,¤/z\X~Zyl*g}ƒD�ó*gzVÆ (Constellations) *gzVÆL$Ö
L$ÖBD�XZ,ÑÅVLâVÐï™øg~»Ñ]µìX

Æ‚]*g}Zzg Great bear constellation M�y~Ú@*g}»x@{*gzVÅŠzâVLâV �

Æb*gzVÅæŠÐ™Mh�X Cassiopeia consitellation

Æ*gzVÃM�yÆÑà‚ŠNMh�XuâÆñÌ~*gzV» Great bear constellation M�y~ �

L4ƒqMë[ÐP]IÃM@*ìX)Ë:~ÃMñÇ(
Å̂¯ñÇX M »L$ÖÌÑà‚ÃMñÇtb*gzV6,ŒL$Ö Cassiopeia M�y~ �

X ÆŠgxy@*g}ÐQYäzZáâ6,zZµƒÇ M „ÃM@*ìÂÚ@*g{ (Cassiopeia) Z¤/ÜsL$Ö �

*gzVÆL$ÖÅÙ|#ÅˆX 88 Z[J- �

M�y~*g}åZq-£x6,7gTÉÚ@*g}ÆZ§Zs˜R�XpÚ@*g{Zq-Hg{£x„6, �

]Šg»gƒD�X®ZgZ]ÆŠzgZyt 24 ',ŒÛZggLìXŠv*gzVÃÚ@*g}ÆZ§ZsZq-6»UÆa
@*g}Û67gZ™D�X

Ú@*g{i}Æ"gÅ‚~zZµìZzg¸zzì�i}Åw•Æ‚BÓxŠzu}*g}w•~MDƒñ �

ÃMäÆ!*z�Št*g{YæÃM@*ìX
Ô]4ïFGgÙ (Sharmista) Ñ“ (Orion) óMgc*y Leo (Simha rashi) øg~gc*„Ë:ÐC)ÆgZÙ( �

�X (Saptha Rushi) 

<<<<ZZZZ____zzzz`̀̀̀ Zodiac

ë�XZkgZ3ÆŒÛd$ Ecliptic Zq-‚wÆŠzgZy*gzVÆŠgxy�Îg`Å*gÇ{ƒCìZk*gÇ{Ãë
Æ!*g{**x (Constellation) ~Z*gzVÆù´ Zodiac M�yÅ÷<Z_z`BCìX<',z`

BD�X·ÆCÙŠyÎg`Zy~ÐËZq-Æ Sign of Zodiac ŠØ‰�XZzgt¶Ky<Z_z`ª
ŒÛd$ÐÀ_ìX�Šgzfs�:

&u¤y Cancer .4 Gemini .3 Taurus .2 Arien .1

&+[ Scorpius .8 Libra .7 Vivgo .6 Leo .5

&j]j] Piscas .12 Aquarius .11 Capricornus .10 Sagittarus .9
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(Galaxies) KKKKVVVV
øg~»Ñ]~Îg`Æ‰™zhzVc*&Ó43ð EGEV*g}0*ñYD�Xt*g}ÜY~7Vîg6,“ƒñ7� �

ÅzzÐ Gravitional ÉF*gzVÆ(,}(,}#VÅ̂~0*ñYD�XtÓx*g}Zq-Šzu}Ð
a}ƒD�XZ,„™zhzV*gzVÆù·ÃLLKVóóë�X

t*g}0*ñYD�XZk 100 KV�ZzgCÙKV~Zz¹ 1011 ÛâCÙ+»Z0+Zi{ì�»Ñ]~ �

¹ Nubulae Æ´z{Z¤/ëM�y»¤!gŠzgÎÐx@{™,Â…F¾ƒñuVÆ!*ŠwÃMD�q

Y@*ìX
��ŠgZÝøg~KVÆ̃z�XẐiZVZk Nebulae ~x@{H�FZq- 1920 ä Edwin Hulde �

äKƒVÅŠgzÈ~&©V~Å:
Irregular Galaxy .3 Zzg Elliptical Galaxy .2 Spiral Galaxy .1

KƒV»x@{HY[ìX 1011 M`J-ŠzgÎÐ½ã �

ë�XøgZ (Milkyway Galaxy) ~ì&ëŠzŠ·KV Spiral Galaxy øgZÎg`ZzgÂxF �

*g}ñ�Š} 1011 âg~‚wŠzg~6,ñ�ŠìXøg~KV~½ã 26000 Îg`ŠzŠ·KVÆ%œ/Ð
�X

(Solar System) ÂÂÂÂxxxxFFFF
Îg`ZzgZkÆZ§Zs˜tzZáZ̀ZxÛÃ5™LLÂxFóóë�XÂxF~(gzVóŠx@*g*gzV)V»ŠxŠZg �

*g{Ô*g}úZzgÞ[U*Ü̂(ÅM®ZŠ0*ðYCìXÎg`ZzgZyZ�xÆâÎˆf!̧]Z¹ZLæZg~‡ì
gBbìX

i}ÌÎg`ÆZ§Zsä̃ìXtÂxF„»Zq-gÁìXi}Zq-(g{ìXÎg`ÆZ§Zs‚]Šv(g} �

(g}�ZkÆZ§Zs˜R�ó/ÒpÃ,F,KMzZgt(g}«gŠÔiCÙ{Ôi}Ô%õÔ (8) x̃gì�XMJ
œ~ÔiiÔ-gZ÷Ô0V�X
ÎÎÎÎgggg`̀̀̀

Îg`„Zq-Z(*g{ì�ëƒÐic*Š{ŒÛd$ìX �

ZkÛïÐwZg]ZzgzÝÆ´z{',¹ïFZÃqÚ{g`ƒC�XÎg`i}6,½ãÓxÂZ**ð»JZìX �

Šg|Îg`„øg}ÂxF~Óx(gzVÆawZg]ZzggzÝ»fg=ìX
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(Planets) ((((gggg}}}}
(g}Ì*gzV‰„ÃMD�ÔpZyÅZKgzÝ7ƒCXz{¡Îg`ÅgzÝÃF™Šï�X �

Zq-(g{Îg`ÆZ§ZsZLHg{gZ3~ÕìZÐæZgë�Xz{z‰ÜT~t(g{Îg`ÆZ§ZsZq-6 �

Î@*ìLæZg»z‰ÜóB@*ìX‰‰Îg`ÐË(g}»Ã,(,ñÇÔæZg~z‰Ü~ZŸ†ƒÇX
Îg`ÆZ§Zs˜tÆ‚B‚BZq-(g{w6ZL"g6,ÌÕìXZL„"g6,˜RƒñZq-6å™ä �

Æa�z‰ÜŠg»gƒ@*ìZÐL¤/Šlóë�X
‰(gzVÆ!*g}~t¹Y@*ì�ZyÆZLe0+&(gdƒD�XZq-ƒCŸZ¤/ËŠzu}ƒCŸÆ �

Z§ZsÕƒÂZÐ(gp¹YñÇX
i}Îg`»(g{ìX(gd»ÂZ,Z�xÆaZEwHY@*ì�Ë(g}ÆZ§Zs˜R�Xe0+i}» �

(gpìXi}ÆZ§ZsFZq-¡¦(gd�Z¹¡¦(gd¹Y@*ìX
(Mercury) ««««ggggŠŠŠŠ

«gŠFÂx~Îg`ÐƒÐic*Š{ŒÛd$(g{ìX´z{Zi,tÂÄF»ƒÐgN*(g{ìZÏzzÐZÐ �

Š9¹ÂìXYV�tic*Š{F,Îg`ÅgZ„gzÝ~yZƒZƒ@*ìX@*ëZÐƒqMë[Ð!*Ç¬c*
¾z[Më[Æ!*ÇẐ¬6,Š¬YYìX

X «gŠÃZ,£â]„ÐŠ9eì˜VŠg|#Zzgqg'qb:ƒVXZk(g}ÆÃðf~(gd7� �

(Venus) iiiiCCCCÙÙÙÙZZZZ
iCÙZi}»ƒÐŒÛd$(g{ìXgZ]~tƒÐic*Š{®ŠZgƒ@*ìX‰Šit(g}M�yÅæ¹‚ �

ƒqMë[Ð¬ÃMYìX‰ŠiÎg`Æ¾z[ƒäǢg~ẐÐæ¹Y+$~Š¬YYìX¸
zzì�iCÙZÃðc* áx»@*g{ë�Z¤/pt*g{7ìXuâÆZzZb~gZ]ÆZz‡]~iCÙZÃŠÚÅÃÒÙX
Zk»Ãðe0+c*f~(gp7ƒ@*XZkÅ"g~¤/ŠlÌ©wÆ_.7ƒCXt(g{ætÐf[Å‚Õ �

ìZ#�i}f[ÐætÅ§sä̃ìX
Z¤/M\ÃñµAÂŠzgÎÆfg)iCÙZ»x@{™,XM\Ã¥xƒÇ�t(g{Ì!*Çe0+„Å§bƒC%ÖV �

Ð¦/g@*ìX
(Earth) iiii}}}}

ÂxF~i}„Zq-Z((g{ì˜V6,i0+Ï»z�ŠìX �

i}6,i0+ÏÅ’Æaâj1]Æ‰SàúZïŠg»g�XZy~Îg`ÐñizVÃ,ZzgŠg<îE0wZg]~£/ �

¶¢zg~ìX0*ãÅñ�ŠÏZzgcÆ´z{ZzizV»ÝsŠg»gƒ@*ìXi}6,i0+ÏÆÂxÃ™äÐXä
Æa…ec�âj1]»D™,X
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iiii}}}}ÅÅÅÅ6666,,,,''''
i}ÆßYz ÃAÅeöâg~‚w~™D�Xªâg»Zq-‚w~…/õJ”{Ã, /

Ûzã%œ/~6,]X Core i}ÅŠgxã6,] Mantle Zz6,~6,]Ô Crust &6,ÂV6,ŒìX
³¢aÔ 12@*5 \iÛóR%EózZŠ~ó«góUóŠgc*z){6,ŒìZmñN*ð«gzV~ ::::(Crust) ZZZZzzzz6666,,,,~~~~6666,,,,]]]] /

Ô)z~"3 Igeous nÅ"âVÐeÙìXÎW>]ã 3 ³¢a6,] 60 @*35 ',Z„V~
ƒC',Z„V Basalt ë�X«gÅµ~ic*Š{F,!*Ñ† Metamorphic Zzgo"3 Sadimeatary 

¤/Z**"3ïJGHÐµƒCìX¤/Z**"3ïJGHó!*Ñ†Ðic*Š{ziCƒC�X Crust ÅZz6,~6,]
t6,]ƒÐñK 2900kh ÆŠgxyƒCìXZkÅñN*ð Core Zzg Crust :(Mantle) ŠŠŠŠggggxxxxãããã6666,,,,]]]] /

ƒCìXt6,]ßìZzg
!5½54o-ê

G
YEGIG]Ò5½3ï GGHÐµƒCìX"3¬xîg6,̂kƒC�1îsæCŠ!*ƒÆ#z{
âO]Å§b˜�X)‰@*gÃw( Viscous ²zY

Ûzã%œ/~6,]  (2) Z0+gzã%œ/~6,] (1) ÅŠz'×h+6,' ::::(Core) %%%%œœœœ////~~~~6666,,,,]]]] /
aèZkz~z!*ƒZ0+gzã%œ/~6,]Å&4h4ï EEEG 2300km ÐÐƒC�ÔñN*ð Mantle t ÛÛÛÛzzzzãããã%%%%œœœœ////~~~~6666,,,,]]]]:::: /

Áƒ@*ìZknß;�ƒðqª~ƒ@*ìX
3.7 Š!*ƒ™{ƒZðÆŠ!*ƒ» - ì6000C ³¢aìXZ0+gzy%œ/~6,]Å7 2600 Ze¢ ZZZZ0000++++ggggzzzzãããã%%%%œœœœ////~~~~6666,,,,]]]]:::: /

�kHƒ@*ìZkŠgŠ!*ƒZzgŠÅzzÐZ0+gzã%œ/~6,]̂kqª~ƒCìXZk~ic*Š{F,ß;ƒ@*ìZzgòZzg
tyÅðh~ÅlZgÌƒCìXTÅzzÐÑÄic*Š{ƒCìX

Ã%õ6,‚³ 2011 âÞ 26ä(NASA) Z%MÆZŠZg}DZk,z**S-ZhZ]4øFZi+îc %%%%õõõõ6666,,,,‚‚‚‚³³³³ŠŠŠŠ////ÇÇÇÇ{{{{:::: �

'Curiosity' Š/Ç{»M¸iH@*�%õÐ0'×h+¥â]Z‰ÅYNX(g}ÅR6,w•™äzZàÜðÇh~
ÃŒVâXtÜðÇh~%õÅR6,"âVÆZbZc*ÁÜÆ!*g}~î]™g„ìXZk 2012 BZ~ 6

Š/Ç{äZk(g}6,0*ãÆz�ŠÆZ ág}ŠØ�XZk!*]Åî]Yg~��Mc*%õ6,i0+ÏÆañizV
qÑ]0*ñYD�X
ÜÐøg~i}¾VX!ÃMCìXti}ÅR6,0*ãÐgzÝÆZ[kZzg.Æ:Lƒ@*ìXi}»Üs �

Zq-„e0+ìX
(Mars) %%%%õõõõ

i}ÆÛzyæZg%õª*g{ìXtËŠgucÃM@*ìXZÏaZÐuc(g{Ìë�X%õÆŠzgL �

ÐŠgC(g}�X
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(Jupiter) œœœœ~~~~
i¥Zk~�$Ë�pŠN!*]tì�ZkÅS 1300 œ~ÂxF»ƒÐ(,Z(g{ìXtZÚ(,Zì� �

kH„ic*Š{ìXtZL"g6,¹!~ÐÕìXZkÆ(g}ÌZyl�X 313 øg~i}ÅSÐ½ã
%õÆZ§ZsŠ®áŠZ],}‰ŠAYMh���M�y~¹gz×ÃMD�XZ¤/M\Z¹ŠzgÎÐŠB �

ÂZkÆ¹‚g}(g}x@}~MNÐX
(Saturn) iiiiiiii

%õÐMÐiiìT»g8-igŠ~âbìXZkÆZ§Zs0*ñYäzZáŠZ],z~;áóÂxF~ZÐŠzu} �

(gzVÐ¡™D�X‚Š{MçÐtŠZ],z~ôÃ7MDX;VZq-ŠzgÎÅæŠÐZ¹Š¬YYìXii
Æ¹Ðe0+0*ñYD�X

(Uranus and Neptune) ----ggggZZZZ÷÷÷÷ZZZZzzzzgggg0000VVVV
tŠz(g}ÂÄF~ÛzyF,+(g}�X¹¤!gŠzgÎ„ÐZ¹Š¬YYìXiCÙZÅ§b-gZ÷Ì �

ætÐf[Å§sÕìXZkÅS¤tì�ZkÆ"g»â¹ic*Š{qƒZìXíZkÅw•Z+Ã
MCìÜ�tZLU6,x̃g;ìX

FÂxÆZzAeg(g}«gŠÔiCÙZÔi}Zzg%õŠveg(gzVÅ/ÚÎg`Ð¹ŒÛd$�XZ¹Z0+gzã �

(g}¹Y@*ìXZ0+gzã(gzVÆÜsuWe0+�X
%õÆæZgÆ!*CÙ0*ñYäzZá(g}œ~ÔiiÔ-gZ÷Zzg0VÔZ0+gzã(gzVÆ£«~Îg`Ð¹ �

Šzg0*ñYD�XZy(gzVÆZ§ZsÍw;áƒD�XÛzã(g}¹ic*Š{e0+gnp�X

((((ggggzzzzVVVVÆÆÆÆŠŠŠŠggggxxxxyyyy»»»»....ÞÞÞÞ
((((ggggaaaaVVVVÅÅÅÅ®®®®ZZZZŠŠŠŠ

))))@@@@****qqqqwwwwŠŠŠŠggggcccc****ÄÄÄÄÆÆÆÆ____....((((
ææææZZZZgggg~~~~¤¤¤¤////ŠŠŠŠllll»»»»

zzzz‰‰‰‰ÜÜÜÜ
ÎÎÎÎgggg̀`̀̀ÐÐÐÐÃÃÃÃ,,,,
™™™™zzzzhhhh³³³³¢¢¢¢aaaa~~~~

»»»»©©©©¢¢¢¢
iiii}}}}ÆÆÆÆ¢¢¢¢ÐÐÐÐ

((((gggg}}}}»»»»********xxxx

0 Šy 88 5.79 0.38 «gŠ
0 Šy 225 10.8 0.95 iCÙZ
1 Šy 365 15.0 1.0 i}
2 Šy 687 22.8 0.53 %õ
50 ‚w 12 77.8 11.19 œ~
53 ‚w 29.5 142.7 9.40 ii
27 ‚w 84 286.9 4.04 -gZ÷

13 ‚w 165 449.7 3.88 0V  
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³¢aÃZ»ðÆîg6,1ŠHìX 12756 Šv(gzVZzg*gzVÆ¢»».Þ™äÆai}Æ¢

ÂÂÂÂxxxxFFFFÆÆÆÆ¼¼¼¼ZZZZzzzzggggZZZZgggg»»»»yyyy
Šv¼ZzgƒCZ�xÌÎg`ÆZ§Zs˜R�XtZ�xÌÂxF„»z�X �

(Asteroids) ****gggg}}}}úúúú
%õZzgœ~ÆŠgxy¹ic*Š{Ã,ìZkÃ,~Îg`ÆZ§Zs˜tzZáZylgL(,}Z�x0*ñ �

YD�ÔZ7*g}ú¹Y@*ìXZ7¹(,}Šzg�VÐ„Š¬YYìX

(Comets) ŠŠŠŠææææZZZZgggg****gggg}}}}
ŠæZg*g}ÌÂxF»„z�Xt*g})©àD~æZgzV~Îg`ÆZ§Zs˜R�XpZyÅæZg~ �

¤/ŠlÅæ]¬xîg6,îsƒCìXŠæZg*g{M�y~¬xîg6,gz×u}ZzgŠxÆ‚BªCÙƒ@*ì‰‰tŠæZg
*g{Îg`ÐŒÛd$ƒ@*ìZkÅŠxÅ�#Ö(,fYCìpZk*g{ÅŠxå„Îg`Æ6,}ƒCìX

',ÎV~Zq- 76 (Halley Comet) ¼ŠŠæZg*g}Zq-Hg{æ]6,„ÃMD�Zy~ÐZq-VŠæZg*g{ �

~Š¬ŠHåX 1986 %ûÃMc*X*%̧û
(Meteors and Meteorites) ÞÞÞÞ[[[[UUUU****ˆ̂̂̂ÜÜÜÜZZZZzzzzggggvvvvUUUU****ˆ̂̂̂ÜÜÜÜ

Zq-Z+gZ]~Z#M�y™sŠ3ðŠ}Zzge0+ÌÃ:MñLLM\ÃM�y~gzÝÅŠJgÃMCìX �

ë�XZ¤/pt*g}7ƒDXZyÃÞ[U*Ü̂¹Y@*ìXt (Shooting Stars) Zq-¬xîg6,ØãZ6gk �

Zq-gN*Ÿƒ@*ì�LLi}ÅcY~ŠZ4ƒY@*ìXZ,ñµ6,ZkÅgëg¹!ƒCìXcYÅg¥/Ðt
¤/xƒY@*ìXtgz×ƒ™UY@*ìX¸zzì�ZkÐaZƒäzZàgzÝŠJg~PU*EVJ-„Š3ðŠîìX
‰Þ[U*Ü̂Zã(,}ƒD��UYäÐ¬¬i}ÅcY~ŠZ4ƒYD�Zy~Ðz{Z�x�
i}J-(Að FXõYD�vU*Ü̂BD�X
vU*Ü̂Ð‚0ZâVÃZ%Åî]~æŠQì�Mc*ÂxF¾§bÆâŠ}Ð¯ìX �

(Artificial Satellites) ¡¡¡¡¦¦¦¦((((ggggdddd
M\ä‹ƒÇ�i}ÆZ§Zs¹‚g}¡¦(gd�XtZK̈yÆ¯ñƒñ�ZzgZ7i}„ÐŠZ¸ �

Y@*ìXt(gdi}ÆŠgC(gaVÆ£«~i}Ð¹ŒÛd$˜R�X
øg}oäF(gdc~gzZ:G�XMgtºZ(ª(gpìX �

z){Zy~ÐPZq-�X EDUSAT ÔI Ôš INSAT.IRS �

¡¦(gpÃZ»ñVÆnZEw~Ñc*Y@*ìXZ7ñÌÅ7ªÏó8zn,yóÃúVÅF,−Zzggi+-Æ �

kVÆnZEw™D�X´z{Zi,¡¦(gdñZ&]Ôg_]̂4k5ë EEY)¹(,}Ã+VÐZ:¬]
Æ”w(ÔƒZ!*i~ZzgŠÃ¦£œÆnZEwGYD�X
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ÐŠzPÆz‰Üi}6,ËÀŠ~Ú»Z�F,+‚tåÑwX†[Å‚~ƒ@*ìXZk!*]Ã4VÆ³ �

™äÆaZEw™Mh�XTz‰Ü‚tƒÐÁƒÇz{z‰ÜZk£x»ŠzP»z‰ÜƒÇX
M�y~Îg`Æ£x~p~MCìXÎg`»£xgzi',zi$+mìX �

Ôiâä~úZxóZqzVÆ‚-VÅæŠÐz‰Ü»ç™D¸X �

‚ñÅ‚ŠÙƒñM\TyMh��ñÌuâƒ�¤/âù$+wg;ìX �

Z¤/Îg`†[Å‚¡CŠ3ðŠ}ÂZÐ†!~y}ÐZzgZ¤/t‚Ñw~ƒÂÑà~y}ÐX �

‚ñÅMðÎg`ÆÑwX†[Å‚±0Æ:Lgzi/gzi$+rYCìZzgtp~Îg`{~¯ä~Zq-g»z^ �

ìX
X gc*„M0+OZ6,Š÷ÆIæ¹ÍŠZzg~ÆñäZ**gxÆZq-qgÆZq©~Îg`{~&Šð\{~ñ�Šì �

M\ÆàÆ²n£Æ)z~ƒ**e’X C Îg`{~Æ[~Zq-‡ìiZztZzgiZzt �

å„Ñw†[Å‚g3Y@*ìX BC Îg`{~6,‚tŠN™z‰ÜCMh�XZkŠzgZy[»‡Z+{ �

(Moon) eeee0000++++
0*ñYD Crater e0+i}»f~(g{ìZkÅRÈìZzgZkÅR6,(,}(,}�ZÑX&M>]VNhÆŠ;ä �

�XZkÆ´z{ŒV6,—Nh�X‰Nhi}ÆNhzV‰�X
ƒCìXe0+6,cYñ�Š7ìXe0+ÅR6,ŠŠyÆz‰Ü 1/6 e0+6,ˆf!̧]æi}Å¸]æ» �

ƒCìX -180oC ZzggZ]z‰Ü~ 130oC

e0+Zq-)ëgŸìXtÎg`ÅgzÝÆZ[kÅzzÐ-ƒZŠ3ðŠêìX �

CÙgZ]e0+Å̂$+rìX$+rƒðZyßgÂVÃe0+Æ%µ¹Y@*ìX �

]Šg»gƒD�ªZq-ŠyZ#� 24 Îg`ÆËZq-£xÐŠzu}ŠyZÏ£x6,Zq-6å™äJ-CÙgzi �

4ic*Š{©8ìXZÏ:Le0+Z%Zi~ªCÙƒ@*ìX 50 e0+ZÏ6Ãå™äÆaÎg`Ð
Z¤/pCÙgzie0+ÅÛRgz×ƒCìXëhàŠye0+Ã7ŠNMhYV�e0+ÅgzÝRi}Ðx@}Æ£x �

Å#³‚~ƒCìX
6hàŠyÃ#~Šyc*ZV™ZVŠy¹Y@*ìXZkŠyË£x6,i}Ðe0+ÅgzÝbÃ7MCìZzge0+Š3ð �

7ŠêìX
aŠ{Šyî}Ðe0+Å7g~RÃMCìe0+»Ûgz×zi}Ðx@}Æ£xÆ‚tƒ@*ìZzgZÏÃ �

ë$+g»ïc*aŠð,»e0+ë�X
aŠð,gZ]ÆŠye0+ætÅ‚~%ŠZgƒ@*ìXZ#�hàŠyf[Æ‚%ŠZgƒ@*ìX �

Neil Amstrong ~e0+6,Šxg3ìX 1969 ZK̈yä �
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Ü!*izVäe0+6,Šxg3Âe0+ÅRÃ¤/ŠMßŠZzg’0*c*X �

ÃgzZ:HXZk»Ñe0+Æ!*g}~ 2008 BZÆ', 22 Ã I - øg}oäe0+Æ_·nZq-(gpPgZí �

Æ£œ: I- ¥â]
ÛZë™**åXPgZí
e0+6,0*ãÅñ�ŠÏÆZk**]»Y,̂{¢8X .1

e0+6,ÁÜÅÅ`X .2

ÅˆlX 3 - 
45Í-ê
XGG .3

Z̃»g™**X 3D e0+» .4

øgZoŠ*ÆZyb̃´~ÐZq-ìMVäe0+Æ¡¦(gdŠZª�X �

(Solar Eclips) ÎÎÎÎgggg`̀̀̀DDDD
Îg`DZkz‰Üƒ@*ìZ#e0+»‚ti}6,7,@*ìZzgZ(hàŠyƒ@*ìX �

ÎÎÎÎgggg`̀̀̀DDDDÅÅÅÅZZZZZZZZDDDDwwww
tZkz‰Üƒ@*ìe0+óÎg`Zzgi}ÆŠgxyqbƒYñX ååååÎÎÎÎgggg̀`̀̀DDDD:::: .1

Zkz‰ÜŠ¬Y@*ìZ#e0+ÅÛzãbz~R»‚ti}6,7,@*ìX bbbbzzzz~~~~ÎÎÎÎgggg`̀̀̀DDDD:::: .2

tZkz‰ÜzZµƒ@*ìZ#e0+Îg`Æ‚tqbƒ™Îg`ÐgN*Š3ðŠêìXZkñµ6,Îg` ‚‚‚‚ÑÑÑÑ::::ÎÎÎÎgggg̀`̀̀DDDD:::: .3

Zq-gz×Ÿ‚Š3ðŠêìX
t áfz**ŠgzZµƒäzZÑƒCÂg{ìX�ŠZ],z~DÐåD»gc™@*ìX ‘‘‘‘ooooÎÎÎÎgggg̀`̀̀DDDD:::: .4

(Lunar Eclips) eeee0000++++DDDD
e0+6,i}»‚t7,äÅzzÐe0+DzZµƒ@*ìXe0+D$+g»ïÆŠy„zZµƒ@*ìX

eeee0000++++DDDDÆÆÆÆZZZZllllxxxx
i}»‚te0+ÅŠ3ðŠ¶zZà7g~R6,7,äÐåe0+Dƒ@*ìX ååååeeee0000++++DDDD:::: .1

bz~e0+DZkz‰ÜzZµƒ@*ìZ#�e0+ÅŠ3ðŠ¶zZàRi}ÆZk6,7,äzZá‚ñÐ bbbbzzzz~~~~eeee0000++++DDDD:::: .2

eßYCìX
Z(DZkz‰ÜzZµƒ@*ìZ#e0+i}Æ‚ñÆÛzã´ºÐbz~îg6,*g@*ìX 4444bbbbzzzz~~~~eeee0000++++DDDD:::: .3

ÒÒÒÒ%%%%nnnn††††qqqqçççç]]]]eeeeoooo‰‰‰‰çççç]]]]ŸŸŸŸllll

Z[J-Ù|#”{L$ÖÅ®ZŠ .1

85 (4) 79 (3) 80 (2) 88 (1)
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*gzVÃÚ@*g}ÆZ§Zs6»UÆaŠg»z‰Üì .2

] 2440 (iv) ] 1440 (iii) ] 24 (ii) ] 45 (i)

(ii) (4) (iv) (3) (iii) Zzg (ii) (2) (ii) Zzg (i) (1)

Ú@*g{YæÃMäÅzzì .3

i}Æ"gÅ‚ (4) i}ÆæZgÅ‚ (3) i}ÐŠzg (2) i}Æ',Z', (1)

š/zhzV*gzV»ù·B@*ì .4

Þ[U*Ü̂ (4) ÂxF (3) KV (2) »Ñ] (1)

CÙKV~Zz‰0*ñYäzZá*gzVÅ®ZŠ .5

�10 (4) ™zh 10,000 (3) �1000 (2) t100 (1)

âCÙ+ƒ]Æ_.»Ñ]~KƒVÅ®ZŠ .6

911 (4) 119 (3) 1011 (2) 1110 (1)

øgZÎg`ŠzŠ·KVÆ%œ/ÐXŠzg~6,ñ�Šì .7

âg~‚w 6002 (4) âg~‚w 2006 (3) âg~‚w 6200 (2) âg~‚w 2600 (1)

(g}ÆæZg~z‰Ü~ZŸ†Åzz .8

(gaVÅ®ZŠ (4) (g}»ziy (3) (g}Å�#Ö (2) Îg`ÐŠzg~ (1)

z{(g}XÆf~(gd7ì .9

%õ (iv) i} (iii) iCÙ{ (ii) «gŠ (i)

(iv) (4) (iii) Zzg (ii)ó(i) (3) (iv) Zzg (iii) (2) (ii) Zzg (i) (1)

ætÐf[Å‚w•™äzZá(g} .10

-gZ÷ (iv) iCÙ{ (iii) %õ (ii) «gŠ (i)

(iv) Zzg (iii) (4) (iv) Zzg (ii) (3) (iii) Zzg (ii) (2) (ii) Zzg (i) (1)

�h5� .11

ƒÐic*Š{ÖZg (i) iCÙ{ .1

uc(g{ (ii) %õ .2

(,Z(g{ (iii) œ~ .3

igŠ~âb (iv) ii .4
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1(i), 2(iii), 3(iv), 4(ii) (2) 1(i), 2(ii), 3(iii), 4(iv) (1)

1(i), 2(iv), 3(iii), 4(ii) (4) 1(ii), 2(iii), 3(iv), 4(i) (3)

œ~ÅtS¤7ì .12

kHic*Šì 313 ZkÅSi}ÅSÐ½ã (2) i¥�$Ë� 1300 Zk~ (1)

tZL"g6,!Õì (4) ƒqc*¾z[Më[ÆẐ¬6,Š¬YYì (3)

ÂxFÆÃµ(g}ÆZ§ZsŠZ],z~;á0*ñYD� .13

ii (4) i} (3) iCÙ{ (2) «gŠ (1)

V»ŠæZg*g{Ä',ÎVÆÃ̂M@*ì .14

78 (4) 67 (3) 87 (2) 76 (1)

yz*y»ª¡¦(gpì .15

KALPANA (4) EDUSAT (3) INSAT (2) ARYA BHATTA (1)

%õÅR6,w•™äzZàÜðÇh~»**xì .16

Creative (4) Innovative (3) Research (2) Curiosity (1)

ä%õ6,‚³Š/»M¸iH NASA .17

2011 BZ~ 15 (4) 2011 B†g~ 26 (3) 2012 BZ~ 6 (2) Y2011 BâÞ 26 (1)

0VÅæZg~¤/ŠlÆaŠg»gz‰Ü .18

4165 (4) ] 165 (3) Šy 165 (2) ‚w 165 (1)

�h5� .19

‚w 84 (i) «gŠ .1

Šy 88 (ii) iCÙ{ .2

‚w 165 (iii) 0V .3

Šy 225 (iv) -gZ÷ .4

1(i), 2(iv), 3(iii), 4(ii) (2) 1(i), 2(ii), 3(iii), 4(iv) (1)

1(i), 2(iii), 3(iv), 4(ii) (4) 1(ii), 2(iv), 3(iii), 4(i) (3)

~Š¬ŠHXtŠz!*CÙ“Š3ðŠ}Ç 1986 V»™xŠZg*g{My~%û .20

2052 (4) 2060 (3) 2062 (2) 2064 (1)

«gŠÅæZg~¤/ŠlÆaŠg»gz‰Ü .21

488 (4) ‚w 88 (3) ] 88 (2) Šy 88 (1)

iiÆZ§Zs¤/Šl™D(gaVÅ®ZŠì .22

57 (4) 53 (3) 50 (2) 58 (1)
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ì (Shooting Stars) ØãZ6gk .23

(gp (4) *g}ú (3) ŠæZg*g{ (2) Þ[U*Ü̂ (1)

e0+ÅR6,ŠyÆZz‡]~ŠƒCì .24

130oC (4) 140oC (3) −130oC (2) 180oC (1)

BMgxZ7Z8-äe0+6,Šxg3 .25

1969 (4) 1999 (3) 1989 (2) 1967 (1)

³¢aì _________ Îg`»¢ .26

17,30,000 (4) 13,00,000 (3) 19,33000 (2) 13,92,000 (1)

³¢aì _____ i}»¢ .27

12567 (4) 12765 (3) 12756 (2) 12657 (1)

i}Ðe0+»Ã,ì .28

3,80,999 (4) 3,80,000 (3) 3,84,000 (2) 3,84,399 (1)

z{(g{�Zy"g~¤/Šl~ìXªætÐf[ÅY+$ .29

%õ (4) œ~ (3) «gŠ (2) iCÙ{ (1)

(Constellation) ƒÐÖZg*gzV»L$Ö .30

Canis Major (4) Orion (3) Cassiopeia (2) ¤/f$Û (1)

ZK̈yÅ¯ðˆƒÐ«cðÇh~ .31

GSLV (4) Aryabhatta (3) Voyager (2) Sputnik (1)

Îg`»ïFÑàÚZzg†!ÚÄ‚wÆˆ$+wY@*ì .32

‚w 33 (4) ‚w 44 (3) ‚w 22 (2) ‚w 11 (1)

Ãgh™óÓx(g}ó*g{úZzgÎg`‚‚®)~˜R� _____ Zzg ________ .33

œ~ZzgiCÙ{ (4) -gZ÷Zzgœ~ (3) iCÙ{Zzg-gZ÷ (2) %õZzgiCÙ{ (1)

i}»Zz‰Šg`wZg] .34

37
o

C (4) 14oF (3) 24oC (2) 14oC (1)

ÃúVÅ…3ýGÐMì ______ »Ñ]ÅÂWc*Ì»o]… .35

Orange Shift (4) Green Shift (3) Blue Shift (2) Red Shift (1)

gëgÐw•™g„ì ____ £òKƒVÆŠgxyŠzŠ|vuKV .36

âg~‚w°‚ 300 (2) âg~‚w°] 300 (1)

¢a°] 300 (4) ³¢a°] 300 (3)
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i}Å"g~¤/ŠlÅgëgì .37

2.5 kms−1 (4) 2 kms−1 (3) 1.5 kms−1 (2) 0.5 kms−1 (1)

Îg`Å"g~¤/ŠlÆaŠg»gz‰Üì .38

Šy 30 (4) Šy 27 (3) Šy 27.4 (2) Šy 26 (1)

e0+6,ŠƒCì .39

−190oC Šy~ZzggZ]~ 130oC (2) −180oC Šy~ZzggZ]~ 135oC (1)

−130oC Šy~ZzggZ]~ 180oC (4) −180oC Šy~ZzggZ]~ 130oC (3)

Ãe0+6,zZ:™ä»tÑ7ì I- PgZí .40

e0+6,0*ãÅñ�ŠÏÆZk**]»Y,̂{¢8 (2) e0+Ði}tÃMg„ì£zk,¢8 (1)

Z̃»g™** 3D e0+» (4) Åˆl 3 e0+6,ÁÜÅÅ`X45Í-ê
XGGX (3)

�h5ñ .41

ŠZ],z~DÐå»gc (i) åÎg`D .1

Z#e0+Îg`Æ‚tqbƒ™Îg`ÐgN*Š3ðŠ}ZzgÎg`Zq-gz× (ii) bz~Îg`D .2

Ÿ‚Š3ðŠ}X

e0+óÎg`Zzgi}ÆŠgxyqbƒYñ (iii) ‚Ñ:Îg`D .3

Z#e0+ÅÛzãbz~R»‚ti}6,7,} (iv) ‘oÎg`D .4

1(iii), 2(ii), 3(iv), 4(i) (2) 1(i), 2(ii), 3(iii), 4(iv) (1)

1(iv), 2(i), 3(ii), 4(iii) (4) 1(iii), 2(iv), 3(ii), 4(i) (3)

e0+DÐ0ÃµÒy™Št� .42

e0+D$+g»ïÆŠy„zZµƒ@*ì (i)

Z#e0+ÅÛzãbz~R»‚ti}6,7,@*ìÂe0+DzZµƒ@*ì (ii)

i}»‚te0+ÅŠ3ðŠ¶zZà7g~R6,7,äÐåe0+Dƒ@*ì (iii)

(iii) Zzg (ii) (2) (iii) Zzg (i) (1)

(i) Üs (4) (iii) Zzg (ii) ó(i) (3)
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�h5ñ .43

Îg`Zq-gz×Ÿ‚Š3ðŠêì (i) hàŠy .1

Îg`D (ii) $+g»ï .2

e0+D (ii) ‚Ñ:Îg`D
3-(i) ó2-(ii) ó1-(iii) (2) 3-(i) ó2-(iii) ó1-(ii) (1)

3-(iii) ó2-(i) ó1-(ii) (4) 3-(iii) ó2-(ii) ó1-(i) (3)

fg=ì (Solar wind) FîÃy .44

wZg]ÆŠzg~ZyZ` (2) » Solar flares (1)

qgz!*ÑÓx (4) ',‡ñƒñfgZ]ÅÁÑ°Ø (3)

ñZ&]~æŠŠ¶zZàcð6,]ì .45

Ionosphere (4) Stratosphere (3) Mesosphere (2) Troposphere (1)

tâg~‚w)z~ƒ@*ì .46

1/3.26 par sec (4) 3.26 Au (3) 3.26 km (2) 3.25 per sec (1)

^Åì ____ ŠzŠ·vuKV .47

± (4) )± (3) Spiral %̈!ŠZg (2) D~ (1)

iCÙ{6,Üð˜i7Z@*g}YMhYè .48

tætÐf[ÅY+$w•™@*ì (2) tƒÐgN*ì (1)

tƒÐuŠ(g{ì (4) t¤/x(g{ì (3)

T6,cYñ�Šì Satellite ÂxFÅz{ .49

Ganymede (4) Moon (3) Phobes (2) Titan (1)

Z(gzVÅR6,̂f!̧]c*æ…nƒðF,KM~ .50

Jupiter, Neptune, Earth, Saturn (2) Neptune, Jupiter, Saturn, Earth (1)

Saturn, Jupiter, Neptue, Earth, (2) Jupiter, Neptune, Saturn, Earth (3)

KEY ����ZZZZ!!!!****]]]]
1 1 2 2 3 4 4 2 5 1 6 2 7 1 8 1 9 1 10 4

11 1 12 3 13 4 14 1 15 1 16 1 17 1 18 1 19 3 20 2

21 1 22 3 23 1 24 4 25 4 26 1 27 2 28 1 29 1 30 3

31 1 32 2 33 2 34 1 35 1 36 3 37 1 38 2 39 3 40 1

41 3 42 1 43 1 44 2 45 4 46 4 47 2 48 3 49 1 50 2
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êêêêŠŠŠŠwwwwHHHH]]]]ZZZZzzzzggggwwwwHHHH]]]] .4

wwww•••• (i)

Z#ÃðŸz‰ÜÅp~Æ‚BZL£xÃps™@*ìA$¹YYì�Š{Ÿ¤‰Üw•~ìZ¤/pz‰Ü» /
Z±gÐZkÆ£x~Ãðp~:ƒA$QkÃ‚Ác*qªjyÃ¹Y@*ì
w•ŠznÅƒCìûZgw•Zzg)ûZgw•XZ¤/z‰ÜÆæZg~z!V~ŸÆ£x~ƒäzZàp~v /
ƒA$Z+w•ÃûZgë�XZ¤/ûZg:ƒA$tw•)ûZgw•BCìX
{ŸÆ£x~p~ÆZ±gÐw•Ã'×h+PZlx~„HŠHìX~ZëøDfs�X /

ŠZ],z~w• .4 ZPZi~w• .3 ¤/ŠÙw• .2 ZÙàw• .1

ÃðŸZLZ’Zð£xÐw•™Dƒñ`YñZzgZLZ’Zð£x6,zZ::ßLÂŠ+ ZZZZÙÙÙÙààààwwww••••:::: .1

w•ZÙàw•BCìX
‚gZŸË‚Á"gÆZ§ZsÕƒA$Z+w•¤/ŠÙw•BCìX}5yói}Åúg~ ¤¤¤¤////ŠŠŠŠÙÙÙÙwwww••••:::: .2

¤/Šlz){
Zq-ÙgZ5~Z#ÃðŸZLZz¹£xÐWÐZzgúc*Zz6,nÅY+$w•™@*ìÂZ+ ZZZZPPPPZZZZiiii~~~~wwww••••:::: .3

w•ZPZi~w•BCìX}{~»g‡móáÅÎðóÑÑz){
Z#ÃðŸÅåSZq-%œ/ÆZ§ZsŠZ],z~gZ56,w•~ƒA$tw•ŠZ],z~w•BC ŠŠŠŠZZZZ]]]],,,,zzzz~~~~wwww••••:::: .4

. ì}îZsÔñ]Æ.,~Çh~Åw•z){X

, distance - area travelled ::::…………////õõõõJJJJ””””{{{{ÃÃÃÃ,,,,&&&&zzzz‰‰‰‰ÜÜÜÜ))))���� (Speed) eeeewwww .5

ŠzxVÆŠgxy»Z�F,+Ã,kyB@*ìX )Š( = (S) ÜÜÜÜkkkkyyyy  .6

)�( °Z»ðz‰Ü~ð”{Üky ::::(Velocity) ggggëëëëgggg .7

)z~z‰ÜÆz²V~)z~ÃA»ð™**ûZgewìóz9H„gN*YV:ƒX ûûûûZZZZggggeeeewwww:::: .8

)z~Üky)z~z²V~ðƒ)�(z{pZ{HgN*ƒX ûûûûZZZZggggggggëëëëgggg:::: .9

wwww••••ZZZZzzzzggggzzzz‰‰‰‰ÜÜÜÜ
Š�‰z9~ŸZkz‰Üqªw•~BñÇZ#äp£xZk~pszZµƒX �

ËŠ�‰z9~ÃðŸZkz‰Üqªjy~BñÇZ#äp£xZk~p~zZµ:ƒX �

Zq-Ÿäp£xqªjy~ìÂZÏz‰ÜäpŠzu}£xÆz{qªw•~ƒÇXtw•x@{ÆaZŸ°w• �

ìX
ÃðÌŸw•™@*ìZkz‰ÜB@*ìX �

Z#ZkÆ£x~z‰ÜÆ‚Bp~ƒCìX �

ë�X Uniform Motion Z¤/ÃðŸ)z~z²V~Ã,…/õJ™}A$ZkŸÅw•ûZgw• �
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ë�X Non Uniform Motion Z¤/ÃðŸ)z~z²V~)z~Ã,ð:™}A$ZkŸÅw•Ã)ûZgw• �

ŠzgZyw•Z�xÆZ(g™Š{gZ3ÅãCŠ6,ZyÅw•ÅŠgzÈ~ÅˆX �

(ë�X Rectilinear Motion Z¤/ŸZÙàw•Æ‚Bâ�~w•™g;ƒA$Zkw•Ã
!h4©-+ö

GG
Gw•) �

Z¤/ŸZÙàw•Æ‚BÈgZ56,w•™g;ƒA$Zkw•ÃÈw•ë�X �

(¹Y@*ìX Axis of Rotation z{ìà¸�ÓxÙÕoÐ¦/g}ZkÃ¤/ŠÙ"g) �

¹Y@*ìX Rotatory Motion ZzgZk§bÅw•Ã¤/ŠÙw• �

¤/ŠÙw•»Èt�w•™äzZáŸÆÓxfgZ]Ù̀ÅÚÐŠZ],~gZ3Z(g™D�X �

(ìX Slower) (ZzgW× Faster Ÿ»…/õJ”{Ã,Š�‰z‰ÜÆz~t…/õJ™@*ì�Ã̈K!F,) �

z‰ÜÅeöÅZ»ðÆîg6,4Ô]Ô‹ÔGg{gziÔ¹ñÌaYD�X �

…/õJ™Š{ÃAÃú¢a~ªCÙ™@*ìX Speedometer ñR,Çh~c*»gÆgëge �

       ]ð”{Ã,
Ã,ð™äÆnŠg»gz‰Ü Zz‰gëg

OçZ»ðz‰Ü~Ë—»ð”{Ã,LLgëgóóB@*ìX

ìX m/s Âx~gëgÅZ»ð¢a°U*6 SI �

(ìX km/n gëgÅ¬xZEw”{Z»ð³¢a°‚) �

1km/h=5/1/m/s �

HW\Y…�t¾§bqÝƒð?
1km = 1000m

1h = 3600s

1km/h=1000m/3600s

=5/18 m/s

ËŠ�‰z‰Ü~ËŸÅZ’ZðgëgZzgZ•ðgëg»Zz‰ˆÔgëgB@*ìX ÃÃÃÃ,,,,:::: �

Ëœ6,ewZkz‰ÜÏCBCì�ËŸÅ!~Æ‚B£xÅp~ÃªCÙ ((((:::: Instantenous Speed ÏÏÏÏCCCCeeeewwww))))
™CìX

:°Z»ðz‰Ü~ËŸ»Ü£xgëgB@*ìX ggggëëëëgggg �

:Z»ðz‰Ü~Ñbgëg~p~ÃZuZqë�X ZZZZuuuuZZZZqqqq �

:Z#ÃðŸâ�~™̂@*ìÂZÐëégëgë�X ééééggggëëëëgggg �
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FORCE ¸̧̧̧]]]]
¸]Ôeªc*r»¿ìX �

ì ¸]ËŸÃé™Dƒñc*:™DƒñÌ¿™CìXËŸ6,¿™äzZà̧]ÓÏc*)ÓÏ̧]ƒ$Ë �

yZy)ïFÔ',¹z){(z{´‘ƒ@*ì˜VZk~g3ƒZŸZkÆZW,Z]Ck™@*ìX �

g¥/z{̧]ì�é™äÅ¥VÅZŸ°w•Å#¿™CìX �

z{̧]T~W]ZEwƒD�ÔWC¸]BCìX �

ŠzYVÆŠgxy0*ðYäzZà̧]æÃ̂f!̧]ë�X �

ïF¸]ßìÜÔïFZâÃæ™CìptŠzu}ïtÃc*Âæ™Cìc*Š«™CìX �

',¹!*gzZáŸÅY+$Ð¿™äzZàZ+̧]�)',¹!*gc*',¹!*gzZáŸ6,¿™CìÔ',tjã¸]BCì �

¸]‚Æ‚B°Š~¢d$ŠzâVÅqïƒCìX �

Æfg)ªCÙ™D�X ËŸ6,¿™äzZàÓx̧ÂV»ZrZðù·q,̧]B@*ìXZÐ �

¸]ËŸÅqªÃps™$ËìX �

¸]ËŸÅ‚|#~Ìp~Ñ$ËìX �

ËŸÆZ»ðgÕ6,ÀŠU¿™äzZà̧]ÃŠ!*ƒë�X �

Š!*î=̧]&gK �

ìN/m2 Š!*îÅZ»ðEH%,¢ac* �

7kë�XZq-7Šzu}7ÐŠg}(,Zƒ@*ì (Leads) ~Šz@*ga}ƒD�`yÃ LED ËÌeZÇe �

åÒR,~Æµ',−}Ð�hZY@*ìZzg Lead Ã',¹u–~�hZY@*ìA$(,Z LED Z#eZÇe �

LED: Light Emitting Diode åt',−}Ð�hZY@*ìX Lead gN*
(Friction) gggg¥¥¥¥//// 

g¥/z{̧]ì�é™äÅ¥V6,ZŸ°w•Å#¿™CìX �

w•Å‚~ÚZŸ†çZuZqB@*ì ZZZZuuuuZZZZqqqq:::: ����

w•Å#¿‚~»x ZZZZ8888qqqq:::: ����

tz{g¥/ì�ËŸÅRÐZq-Šzu}ŸÆ/Òpw•~WCìX ââââbbbbgggg¥¥¥¥////:::: ����

jãg¥/:Z#ZZ�xÅ+Zq-Šzu}Æ/ÒpqÑ]jy~zZµƒä6,gzúƒCìg¥/Æ%»c*Šzh** �

e7ì
ZâYZEwÅYCìX Lubricants ¥/ÃÁ™äÆa!*wÛ8-ó¤/ö g �

g¥/wZg]aZ™Cì �

ë� fluid ‚b~uVZzgâO]»Zq-**xŠc*ŠHìZ7(w �
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ë� drag âO]Å̧]Ã �

âO]Å'×Z›¸]Zk~w•™äzZáŸZzgZkÅ‚|#Æ´z{ZkÅgëgZzgâùÅS¤6,«ƒCì �

g¥/ÅRÅS:]ZzgZkqŠ~̧]6,TÐz{ŸŠzu~R6,Š!*îeZmì«ƒCìX �

wwwwHHHH]]]]
w•ZŸ°ìÔŸÅw•x@6,«ƒCìX �

ë Vector Ë8lZgÃªCÙ™äÆalZgZzg³‚ŠzâV„0*ñYD�Z+Ë8lZgÃ�lZg �

�
BCì Scaler Z+8lZg�%‚ÆªCÙÅYCì)�lZg �

Ã,)�lZgìÃ,gZ3»îwì �

Üky{m‚~gN*Ã,ìX �

Zz‰ew°Z»ðz‰Ü~ð™Š{Ã,ìXZz‰gëg{m‚~°Z»ðz‰Ü~ð™Š{ÜkyìX �

Ëœ6,ewÏCewBCì�ËŸÅ!~Æ‚B£xÅp~ÃªCÙ™CìX �

gëg{m‚~ewìX �

Z#gëgxgSìA$w•ûZgBCìX �

ËŸÅgëg~p~ÔZuZqÃªCÙ™CìX �

ZuZqÐ%ZŠËŸÅgëgÅÑb~p~ìX �

Z¤/ËŸÅZuZqxƒA$w•ÃûZgZuZqÅw•¹Y@*ìX �

ûZgZuZqÅw•Å)zZ'qgzfs�X �

w•Å)zZ':

àààà]]]]wwww••••
w•»ªç:Zq-Ÿqªèjy„~gìÇc*QûZggëg„Ðw•™}Ç@*z4Ãðõ,̧]Zk6,¿: �

™}X
Zâ»¡~gDyTÆ:Lz{ZKqªÅp~Å'×ZØ™D�Ô§ŠB@*ìX �

ìX (kg) Z»ð³¤/Zx S.I ÅSZkÆ§Š»e:ƒCìXSÅ ËÚ �

£§w•ŠzúZï6,«ƒ@*ìXZq-ÚÅSZzgŠzuZÚÅgëgXEHäZkZ%Å=ôÆaSbªw• �

»qÝè (v) Zzggëg (m) ìXËŸ»£§w•S (momentum) ÅZ˜bzäÅì�ŠgZÝ£§w•
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¢[ƒ@*ìX
)gëg(<)S(=£gw•

P = mv

ZÐSbªèw•¹YYìXaV�ÓxZ�xSgnp�Z¤/ÃðŸqªw•~ƒA$ëÈMh��z{ �

£gw•~ìX
gëgaV��lZgìZka£§w•Ì�lZg„ƒÏZzg£§w•Å‚ÌgëgÅ‚~ƒÏX �

ìX  N-Sc*Kg-m/s Z»ð S.I £gw•Å �

w•»ŠzuZç:ËŸÆ£gw•Åp~ÅÑbgZ„pÐƒƒCìZk6,¿™äzZàÀ̧]ÆZzgtq, �

¸]Å‚~¿™CìX
»**xŠc*ŠHìXZzg newton ìXZkZ»ðÃEHÅc*Š~ Z»ð S.I ¸]Å �

é£gw•ËŸÅSZzggëg»qÝ¢[ƒ@*ìX �

Z#ÃðŸŠzu}Ÿ6,̧]»ZW,eZmìÂŠzuZŸÌ¬Ÿ6,Zâ„̧]#³‚~eZmì »»»»ŠŠŠŠZZZZçççç:::: wwww•••• �

X
ª˜VÃðq,̧]:ƒÔù¦£§w•‡ìgLìX (Isolaled System) Âx Zq-´u{ �

£gw•~p~»Z®ģ]Å”]6,„7ÉZkÆz‰Ü6,Ìƒ@*ìX �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
w• .1

(!*Òpz‰ÜZŸ°ì 4 (!*ÒpŸZŸ°ì 3 (!*Òp£xZŸ°ì 2 (!*Òpx@{ZŸ°ì 1

jy .2

(Zy~ÐÃð7 4 (!*ÒpŸp~:ƒ 3 (!*Òpz‰Üps:ƒ 2 (!*ÒpZ§ZszZ)sp~:ƒ 1

ÃðÌŸw•™@*ƒZZkz‰ÜB@*ì²ZkÆ£x~'''Æ‚Bp~WCìX .3

(¸] 4 (ZuZq 3 (z‰Ü 2 (w• 1

(Åw•ƒCìX Hands {~ÅÎÇV) .4

(ZPZi~ 4 (ZÙà 3 ()ûZg 2 (ûZg 1

gsÇh~�Zø~ŠZ4ƒg„ƒX .5

(Zy~ÐÃð7 4 (ZuZq 3 ()ûZg 2 (ûZg 1

ƒZ~X»ZhZ** .6

2 Zzg 1 (4 (Ãð7 3 ()ûZg 2 (ûZg 1
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(Åw• Pendulum Š-Zg~{Æg‡m) .7

(ZÙà 2 (ZPZi~ 1

(ŠZ],z~ 4 (¤/ŠÙ 3

Ï~ÆWŠòÅw•)g}ÆÒpÐ .8

''ìZzgÏÆZ±gÐz{''~ìX
(w•Ôjy 2 (ZŸ°Ôjy 1

(Ãð7 4 (jyÔZŸ° 3

»6,ù±Å''~ìXäpvuÆX .9

Zzgt±Å''~ìXäp»ÆX
(w•Ôjy 2 (ZŸ°Ôjy 1

(w•ÔZŸ° 4 (jyÔZŸ° 3

Ñá~ù±Å''~ìXÑáÆ®ÆÒpÐt±Å''' .10

~ìXäp!*rÆX
jyÔZŸ° (2 jyÔw• (1
Zy~ÐÃð7 (4 w•Ôjy (3

»gÆw•Å‚â�ìX .11

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

¿ÐÐDÅÂVÅw• .12

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

qªw•~sðáÅÎð .13

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

ð-V6,gsÇh~Åw• .14

¤/ŠÙw• (4
!h4©-+ö

GG
GÈ (3 Èw• (2

!h4©-+ö
GG

Gw• (1
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ÄhÐ¤/DƒñWxÅw• .15

ŠZ],z~w• (4 ¤/ŠÙw• (3
!h4©-+ö

GG
Gw• (2 Èw• (1

Z#tÃw•Š~YCìÂtZq-)g}ÐŠzu})g}J-w•™CìÂtÅw•ì .16

ZPZi~ (4 ZÙàZzgŠZ],z~ (3 ŠZ],z~ (2 ZÙà (1
ŠZ],z~w•»Èt�w•™äzZáŸÆÓxfgZ]Ù̀ÅÚc*"g¤/ŠlÅÚÐŠZ],z~gZ3Z(g™D�X .17

HtÒy
)0ì (4 ßì (3 ¹7YYì (2 9ì (1

ŠZ],z~w•7ìX .18

¾»¾yÐÂ_ (4 {~ (3 w (2 D~ (1
ðgÆ(;/õ FXGÅw• .19

È (4 ZPZi~ (3 ZÙà (2 ŠZ],z~ (1
Îg`ÆZ§Zsi}Åw• .20

ûZg (4 )ûZg (3 ZÙàZzgâ� (2 ZÙàZzgŠZ],z~ (1
eZwáÅw• .21

Zy~ÐÃð7 (4 ZÙàZzgŠZ],z~ (3 ŠZ],z~ (2 ZÙà (1
»ÎZgÅw•Zzg(;/õ FXGÅw• .22

Zy~Ãð7 (4 � (3 ŠZ],z~ (2 ZÙàZzgŠZ],z~w• (1
ZPZi~w•Å¶K0+„<X .23

ÈztÆÍàÅw• (4 *gÆ@*gÅw• (3 &×C»gÅw• (2 wÅw• (1
ËŸÅw•!ìc*W×ìó…/õJ™äÆaH…tY'¢zg~ìX .24

(z‰Ü 4 ð”{Ã,Zzg1ŠHz‰Ü (3 ð”{Ã, (2 Ã, (1
^g0{~ .25

z‰ÜÅeö¡Æ‚BÅY$Ëì (2 ¹ZzggÇì (1
tZq-yZ[{~ì (4 pŠÐ¹ìZzgpŠÐgÇì (3

^g0{~~ic*Š{Ðic*Š{Hz‰Üâ^HYYìX .26

460 (4 ]60 (3 !*g{] (2 ] 24 (1

¸òF,Z:7,"ÆnŠg»gz‰Ü? .27

]50 (4 ]40 (3 ]58 (2 ]57 (1

Zq-
$Ò54-êGEGÐ%ZŠ .28

‚w âg~ (4 ‚w 10 (3 œ~ 10 (2 Zq-œ~ (1
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(Îƒ@*ìXz{ewÅeöZk§b™@*ì Speedometer ñR,Çh~c*»g~ewe) .29

{°÷ (4 ³¢a°{ (3 ³¢a°‚ (2 ¢a°‚ (1

Z»ðz‰Ü~Ë—»ð”{Ã,B@*ìX .30

w• (4 ZuZq (3 ew (2 gëg (1

Âx~ewÅZ»ð SI .31

³¢a°‚ (4 T¢a°] (3 ³¢a°] (2 ¢a°] (1
ZhDƒñV»ðÅw•]ÆÎðÅw•Zzg_gkgeÅî~gsÅw•Hœuì .32

ÓxVBZPZi~w•Å� (2 ÓxVBZÙàw•Å� (1
Zy~ÐÃð7 (4 ÓxVBŠZ],z~w• (3

øDfs~Ã́w•ZPZi~7ìX .33

Ñá6,ÑsƒñaÅw• (2 ',¹p~‰h~úCgÅw• (1
h̃ZÇh~Åw• (4 Åw• See Saw (3

]~åHX 13 ]~åÅ²»gJ-äZkŠzhÃ 16 ¢aÅŠzh 100 Zgzyä .34

e��¾ä!ŠzhÎc*
ËäÌ7 (4 ŠzâVä (3 »gJ-ä (2 Zgzyä (1

³¢aÆ 360 [RV~ZzgˆÆ 7 ³¢aÃ,ÃÔ 420 Zq-gsÇh~5Š‹Ð©gW!*ŠcgzZ:ƒðZkä¬ (A) .35

[RV~ðHX 6 Ã,Ã
³¢a»Ã,ðHX 70 Í8ä»gÅŠzh~z1ZzgZkä¬Šzu}ZzgŠ}‚~ (B)

øDfs~Ã̈KÒy9ìX
ûZgw•ÅVwì B )ûZgw•ÅVwì A (2 )ûZgw•ÅVw B ûZgw•ÅVw A (1

VB)ûZgw•Å� B Zzg A (4 VBûZgw•Å�X B Zzg A (3
øDfs~Ã̈KÒyßìX .36

CÙŸÅw•ûZgƒCì (2 z‰ÜÅãCŠ~Z»ðU*6ì (1
»gÅgëgÃ³¢a°‚~ªCÙHY@*ìX (3

4ZzgŠz4~B�Šzu~»g!~Ð¹ìYèZkäÁz‰Ü1 5 Šz»gF,KMzZg (4
< ]gìXÇh~ÅgëgC[ 4 ³¢aìXZq-gsÇh~ZkÃ,Ãð™äÆn 240 Z°V»ŠgxãÃ, Šz .37

¢a°‚ 60 (4 ³¢a°‚ 120 (3 ³¢a°‚ 60 (2 ³¢a°‚ 24 (1
LLi}6,ËŸÅ8¤‰ÜÔqªjyìóóÔZkìwÃ7™äzZÑìX .38

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
LLÃðÃuŸqªw•„~gìÇ@*z4Zk6,ÃðÛzã¤‰Ü¿:™}óó¾�g‚bŠZyä¹ì? .39

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
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à]w•Ã7HìX .40

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
ŸÅz{{¤�qªp~Å'×ZØ™CìX .41

’Y (4 §Š (3 £gw• (2 ¸] (1
ç§Š» .42

’YâŠ}»ç (4 EH»ŠZçw• (3 EH»ŠzuZçw• (2 EH»ªçw• (1
ËŸ6,¿™äzZà̧]q,#ƒÂŸX .43

Zy~ÐÃð7 (4 ®s (3 jy~ƒÇ (2 w•~ƒÇ (1
—ÅSŠgZÝ§Š»e:ìX .44

§Š (4 £gw• (3 ¸] (2 ’ñâŠ}»ç (1
ËŸ6,¿™äzZà)#~̧]q,''''qªÃ$+wŠîìX .45

Zy~ÐÃð7 (4 jy (3 w• (2 ®~ (1
¾Ÿ6,¿™äzZà)#~̧]q,ÆZW,ÃZkçÐŒc*YYìX .46

’ñâŠ}»ç (4 EH»ŠZç (3 EH»ŠzuZç (2 EH»ªç (1
ËŸÅSZzggëg»qÝ¢[B@*ìX .47

¸] (4 §Š (3 £gw• (2 (Equilibrium ®s) (1
£gw•Zq-'''''lZgìX .48

(Constant (x) 4 (Linear é) (3 Vector (2 Scalar (1
£gw•Å‚Ì''''Å‚ƒÏX .49

w• (4 gëg (3 ¸] (2 S (1
ZuZqgZ„pÐƒ''''ÆX .50

¸] (4 £gw• (3 gëg (2 S (1
ZuZq!*°Z„pÐƒƒ@*ìX .51

w• (4 gëg (3 ¸] (2 S (1
(gZ„pÐƒƒCì£gw•Åp~ÆtEH»X Net force q,̧]) .52

’ñ£gw•»çì (4 ŠZçì (3 ŠzuZçì (2 ªçì (1
=1kg. m/s2 .53

z« 1 (4 EH 1 (3 CÙu,1 (2 eZí 1 (1
Zq-ŸÆŠzu}Ÿ6,̧]eZÜÆZW,ÃZkçÐŒc*Y@*ìX .54

(’ñâŠ}»ç 4 EH»ŠZçw• (3 EH»ŠzuZçw• (2 EH»ªçw• (1
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ËŸ»§Š .55

!*°Z„pÐƒƒ@*ìŸÅSÆ (2 gZ„pÐƒƒ@*ìŸÅSÆ (1
gZ„pÐƒƒ@*ìŸÆziyÆ (4 ŸÅSÐWiZŠƒ@*ì (3

ú¢a°‚ÅûZggëgÐw•™g„ìZq-‚Ẑk»ZuZqƒÇ 40 Zq-»g .56

#ú¢a°‚ (4) ú¢a°‚ 30 (3) ú¢a°‚ 20 (2) ú¢a°‚ 40 (1)

Ã,Zzgz‰ÜÅF,®~ŸÃªCÙ™äzZÑâz‰ÜÆ"gÆ‚BáZi~ƒ@*ìÂŸ .57

ŸZewÐw•~ìX (2) ŸxewÐw•~ìX (1)

Ÿâ�~w•™g;ìX (4) Ÿqªjy~ìX (3)

gëgZzgz‰ÜÅF,®»gKZkÆ)z~ƒÇX .58

Zy~ÐÃð7 (4) Ÿ»Üky (3) Ÿ»…/õJ™Š{Ã, (2) ŸÅew (1)

¢aÆ¢zZáŠZ],{~w•™g;ìXŠz¤/Š/™äÆˆfg}»…/õJ™Š{Ã, 10 Zq-fg{ .59

#0 (4) (3) ¢a20 (2) ¢a 40 (1)

J̀-™̂@*ìA$Zk»Üky A `Ð B J̀-™̂@*ìZzgzZ: B `Ð A¢a100 Zq-¿ .60

# (4) ¢a400(3) ¢a200 (2) ¢a100 (1)

w•™gìŸÆfÜkyZzgÃAÆŠgxy°Š~Ú .61

åZq-Æ)z~c*Á (4) åZq-Ðic*Š{ (3) åZq-Æ)z~ (2) åZq-ÐÁ (1)

LLi}6,ËŸÅ8¤‰ÜÔqªjyìÔZkìwÃ7™äzZÑ .62

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

LLÃðÃuŸqªw•„~gìÇ@*z4Zk6,ÃðÛzã¤‰Ü¿:™}óó¾�g‚bŠZyä¹ì? .63

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

à]w•Ã7HìX .64

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

ŸÅz{{¤�qªp~Å'×ZØ™CìX .65

’Y (4) §Š (3) £gw• (2) ¸] (1)

ç§Š» .66

’YâŠ}»ç (4) EH»ŠZçw• (3) EH»ŠzuZçw• (2) EH»ªçw• (1)

¬x™ïƒZðÆŠ!*î6,0*g}Æ»Ý~0*g}Å—~ .67

100 cm (4) 76 mm (3) 7.6 cm (2) 76 cm (1)
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ZK̈yZzg0VÃ»x™äÆn'''¢zg~ìX .68

Zgï (4) ðzw (3) ½Z (2) ÂZ**ð (1)

øDfs¾ßg]~»xƒZìX .69

![**»gÃég„ìX (4) gÐäZq-(,}ß6,̧]Î™UäÅÃÒÅX (1)

6,®ZJyÆnœÐ7,|g„ìX (3)

Zq-†gw}ZøÆö^Ãgx6,‚âyZVñ9ZìX (4)

»xƒZììÆnÁŠzÑZ_»ƒ**¢zg~ìX .70

—»Üky™**ÑiòìX (2) —c*Ÿ6,̧]¬Z+™** (1)

ËÑoÅ¢zg]7X (4) ŠzâV b Zzg a (3)

»x'''''lZg .71

H7YYX (4) "Z»ð (3) )� (2) � (1)

ÃÜs''w•cZEwHYYìX W= F .S .72

¹7YYìX (4) # (3) t (2) µ (1)

£ƒñ[**»gÆZ48-~ñ�ŠÂZ**ð .73

ÂZ**ð!*Á{ (4) WCÂZ**ð (3) ÂZ**ðZ48- (2) ÂZ**ð!**• (1)

Z#ËÂx~µ»xƒ@*ìÂÂZ**ðX .74

Ãðp~7Wð (4) #ƒYCìX (3) (,fì (2) nìX (1)

Zq-Š̂-ZgÃejìÂZkÆfg=HŠH»x .75

¹7YY (4) # (3) t (2) µ (1)

ËŸÅÂZ**ð!**•c*ÂZ**ð!*w»Z®g .76

Zy~ÐÃð7 (4) gëg (3) ew6,ƒ@*ìX (2) Sƒ@*ìX (1)

ËŸÅÂZ**ð!*Á{~ZŸ†ƒ@*ìX .77

Zy~ÐÃð7 (4) gëg (3) SÅzzÐ (2) —~c*qªÅzzÐ (1)

ËŸÅÂZ**ð!**•ZzgÂZ**ð!*Á{»ù·''BCìX .78

(Mechanical energy) wÅÂZ**ð (2) ]ÂZ**ð (1)

ÂZ**ðÅp~ (4) ÂxÅÂZ**ð (3)

%œ/�̧]¿™CìX .79

ŠZ],}Æ%œ/Ð6,} (2) ŠZ],}Æ%œ/Å‚ (1)

ŠZ],}ÆgZ5Æ‚B (4) ŠZ],}Å̃Ï‚~ (3)
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ZuZq1zYf/i}WiZŠƒCìX .80

Ÿ6,¿™äzZà̂f!̧]Ð (2) ŸÅewÐ (1)

i}ÅSÐ (4) ŸÅSÐ (3)

WiZŠZ:¤/äzZáŸ»ziy .81

Æ)z~ƒ@*ìX 'mg' (2) Æ)z~ƒ@*ì 'g' (1)

Æ)z~ƒ@*ìX mg+h (4) # (3)

i}ÅRÆZ§Zs¤/Šl™gì(gdÆz‰ÜŠzgZy»Z®g .82

i}ÅS6,ƒ@*ì (2) (gdÅS6,ƒ@*ìX (1)

i}ÆÛ¢6,ƒ@*ì (4) (gdÆÛ¢6,ƒ@*ì (3)

ìX ŠzZ�xÆŠgxy0*ñYäzZà̧]æªˆf!̧] .83

HƒÏX Z¤/ZyŠzZ�xÅSÃŠzkH™Šc*YñZzgZyÆŠgxyÆÃ,ÃWŠJ™Šc*YñÂZyÆŠgxŷf!̧]
(4) (3) (2) (1)

ŠzZ�xÆŠgxŷf!̧] .84

Z#z{é:™DƒV (2) Z#z{é™DƒVX (1)

Zy~ÐÃð7X (4) ZyŠzâVßgÂV~ (3)

Pz̄0*ã6,''ìX .85

¹7YYì (4) ¤gLì (3) ezCì (2) ¾@*ì (1)

ÑÄÅ°p .86

S&Zq© (4) S&gK (3) S&w (2) S&{ (1)

ÑÄÅZ»ð .87

(4) (3) (2) (1)

™ïƒZðÆŠ!*îÃZkeäÐ¥xHY@*ìX .88

;¤/z¢a (4) !*Jz¢a (3) ;àgz¢a (2) Ñ&½3ð
JH¢a (1)

qªjyÐWiZŠZ:¤/äzZáŸÅ)zZ] .89

(4) (3) (2) (1)

ˆf!̧]Å#³w•™gìŸ»ZuZq/zzYf/i} .90

(4) (3) (2) (1)

7V—~ÐZq-öZzg%æFMÃZq-‚BnÅY+$¤/Zc*YñÂtŠzâVi}ÐZq-‚B7”ZDYè .91

SÆ
ÛtÅzz (4) )ÄÅzzÐ (3) ˆf!̧]ÅzzÐ (2) ƒZÅ'×ZØÅzzÐ (1)

³¤/ZxSzZáŸ»ziyi}6, 10 .92

98kg (4) 98N  (3) 9.8kg  (2) 9.8N (1)
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³¤/ZxSzZáŸ»ziyi}Æ%œ/6,HƒÇ 15 .93

150N (4) # (3) 147kg (2) 147 N (1)

S‚g~»Ñ]~''''gSìX  .94

t (4) x (3) # (2) o (1)

Âx~Z»ð S.I ziyÅ .95

³¤/Zxziy (4) wt (3) Kg   (2) EH (1)

100 kg wt = ........... .96

0.98 N (4) 1000 N (3) 9.800N (2) 980 N (a)

ƒÂZkÅSHƒÏX 196N Z¤/ËŸ»ziyi}6, .97

2kg (4) 1960kg (3) 0.20kg (2) 20kg (1)

³¤/ZxìÂeØ�ZkÅSœ~6,XƒÏ 5 Z¤/Zq-!*wÅSi}6, .98

50 kg (4) 40000 kg (3) 5000kg (2) 5kg (1)

¡¦(gd~´ƒZ¿"ziãÃCk™@*ìYèz{ .99

(gp~ñ�ŠŸÃi}æ7™CìX (1)

(gp~ñ�Š™ÏÅqŠ~̧]ZyÅ̧]æÃÂZiy~gBbìX (2)

qŠ~̧]#ƒCìX (3)

(gd~ñ�Š¿~ZuZq7ƒ@*ìX (4)

Âx~Z»ðìX S.I ˆf!xÅ .100

(4) (3) (2) (1)

ˆf!xÅŠgHì? .101

(2) (1)

(4) (3)

''ƒÏX F Z¤/ŠzâVñVÆŠgxy»Ã,ŠzkH™Šc*YñÂZyÆŠgxy¿™äzZà̧] .102

F (4) (3) 2F (2) (1)

»Ñ]~ËŠzZ�xÆŠgxy0*ðYäzZà̧]æ»Z®g'''7ƒ@*ìX .103

ZyÅYVÆqÝ¢[6, (2) ZyÆŠgxyÆÃ,6, (1)

ˆf!x6, (4) ZyÅYVÆù·6, (c)

ZkãCŠ~̧]»**xeØ�(gzVÃÎg`ÆZ§ZsZLæZg~gÇƒñ�X .104

Z9Z7-̧‹æ (4) Eàð̧‹æ (3) ',¹jã¸]æ (2) ˆf!̧]æ (1)
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Z#ËŸÃZz6,ÅY+$²Y@*ìÂˆf!̧] .105

w•Å‚~„¿™CìX (2) w•Å#³‚¿™CìX (1)

‰ŸZz6,Å§sw•™@*ì̂f!̧](,fìX (4) ƒÐ—̀6,#ƒYCìX (c)

ˆf!̧]Æ#³w•™gìŸÅZ•ðgëgHƒÏ²z{Z•ð—~Ãà@*ì? .106

2gh (4) (3) (2) # (1)

¢aJ-n¤/äÆẐkÅgëgHƒÏ? 100 Zq-—aKÐZq-ßÃn²ŠHìX .107

98 m/s (4) 19.6 m/s (3) 44.2 m/s (2) 9.8 s/m (1)

]î}Ð”Z@*ìXqg]Å—~Ä¢aìX 4 Zq-—qg]Å¿ÐZq-ßÃn¤/Zä6,z{ß .108

¢a78.4 (4) ¢a156.8 (3) ¢a39.2 (2) ¢a19.6 (1)

ZuZq1zYf/i}#ƒCìX .109

i}Æ%œ/6, (4) R«g6, (3) ¨6, (2) âZ2Z6, (1)

ƒÂe0+6,ZuZ/zzYf/e0+HƒÇ? ¢a°U*6°U*6 10 ZuZq1zYf/i} .110

(4) (3) (2) (1)

Z¤/ËŸ»…/õJ™Š{Ã,#ƒÂŸ»ÜkyƒÇ .111

#c*#7 (4) t (3) #7 (2) # (1)

eö™@*ì (Spedometer) Zêz¢a .112

ÏCgëg (4) ÏCew (3) Zz‰ew (2) ew (1)

ú¢a°‚ÅewÐZLyÐægHÃŠzhDƒñMŠñ]~(ì±ÆÆyÐægH»Ã, 4 Zq-±» .113

ú¢a 6 (4) ú¢a 4 (3) ú¢a 8 (2) ú¢a 2 (1)

ÃAÅeöÆnZEwƒäzZÑM! .114

Galvanometer (4) Odometer (3) Sonometr (2) Speedometer (1)

ú¢a°‚ÅûZggëgÐw™™g„ìZq-‚Ẑk»ZuZqƒÇ 40 Zq-»g .115

#ú¢a°‚ (4) ú¢a°‚ 30 (3) ú¢a°‚ 20 (2) ú¢a°‚ 40 (1)

Ã,Zzgz‰ÜÅF,®~ŸÃªCÙ™äzZÑâz‰ÜÆ"gÆ‚BáZi~ƒ@*ìÂŸ .116

ZewÐw•~ì (2) xewÐw•~ì (1)

â�~w•™g;ì (4) qªjy~ì (3)

gëgZzgz‰ÜÅF,®»gK)z~ƒÇ .117

Zy~ÐÃð7 (4) ŸÆÜkyÆ (3) ŸÆ…/õJ™Š{Ã,Æ (2) ŸÅewÆ (1)

¢aÆ¢zZáŠZ],{~w•™g;ìXŠz¤/Š/™äÆˆfg}»…/õJ™Š{Ã, 10 Zq-fg{ .118

(0)# (4) 20π (3) ¢a20 (2) ¢a40 (1)
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J̀-™̂@*ìA$Zk»Üky A `Ð B J̀-™̂@*ìZzgzZ: B `Ð A¢a100 Zq-¿ .119

# (4) ¢a400 (3) ¢a200 (2) ¢a100 (1)

w•™gìŸÆaÜkyZzgÃAÆŠgxy°Š~Ú .120

åZq-Æ)z~c*Á (4) åZq-Ðic*Š{ (3) åZq-Æ)z~ (2) åZq-ÐÁ (1)

Âx~ÑÄZŸ°ÅZ»ðìX S.I. .121

ÃðÌ7 (4) (3) (2) (1)

B@*ìX ______ âŠ{g‡mÆZq-åZPZicŠg»gz‰Ü .122

2 (4) êZg¬l (3) z‰ÜŠzgZy (2) ®Š (1)

ë�X ______ ~ZPZiÅlZgÃ second g‡mÆZq-U*6 .123

 Hertz (4) êZg¬l (3) z‰ÜŠzgZy (2) ®Š (1)

B@*ìX ______ Zq-ŸÆ£x~{m‚ÆÒpÐp~ .124

ew (4) gëg (3) Ã, (2) Üky (1)

BCìX ____ Zq-Z+8lZg�7)lZg(Zzg‚ŠzâVgBbìX .125

Z8q (4) ZuZq (3) Vector (2) Scalar (1)

8lZg»ZN[™z�ŠzuzVÐZìX .126

HŠH»x (4) ZuZq (3) gëg (2) Üky (1)

8lZg»ZN[™z�ŠzuzVÐZìX .127

ZuZq (4) gëg (3) Üky (2) Ã, (1)

B@*ìX ______distance Zq-Ÿ»Z»ðz‰Ü~…/õJ”{Ã, .128

¸] (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

B@*ìX ______displacement Zq-Ÿ»Z»ðz‰Ü~…/õJ”{Üky .129

Z8q (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

ë�X ______ Z¤/ËŸÅgëg~z‰ÜÆ‚BZŸ†ƒÂZ, .130

Z8q (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

ë�X _____ gw}Zø(Að FXi6,Zq-R,+Ågëg~’gó¶zZµƒCìXZkÃ .131

'×ZØ (4) ¸] (3) Z8q  (2) ZuZq (1)

fs~Ã́lZg�lZgìX .132

¸] (4) z‰Ü (3) îw (2) S (1)

fs~Ã́gëgÅ7ic*Š{ƒCìX .133

ƒ)z~� (4) 30 Km/hour (3) 200m/min (2) 10m/s (1)
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Z¤/Ÿ»…/õJ™Š{Ã,z‰ÜÆgZ„pÐƒƒA$tŸw•™g;ìX .134

)ûZgZuZqÐ (4) ûZgZuZqÐ (3) ûZggëgÐ (2) #gëgÐ (1)

ÜkyXz‰ÜÆF,®ÐeyyÐqÝƒCìX .135

Z8qc*tZuZq (4) ZuZq (3) gëg (2) ew (1)

)z~ìX 54 Km / hour gëg .136

30 m/s (4) 15 m/hr (3) 15 m/min (2) 15 m/s (1)

Zq-¿ŠzgJ-ÃŠäc¹MÃ,Šzh@*ìXYè .137

z{ZL]VÃ»g™**eLì (2) z{ZKÂZ**ð!*w(,J**eLì (1)

z{ZKŠzhÅ¤‰ÜC**eLì (4) z{Ãu§ŠqÝ™**eLì (3)

âŠ{Åz{{¤�ËŸÅqªjyc*qªw•Å'×ZØ™CìXZjë�X .138

ZuZq (4) g¥/ (3) §Š (2) ¸]æ (1)

§Š»ÃtZzģ]Å°pEHÆ¾ç~ñ�ŠìX .139

ˆf!ç (4) ŠZç (3) ŠzuZç (2) ªç (1)

aZ™@*ìX _______ ¸]~Zq-Z(ZW,ìX�Z�x~ .140

ZuZqZzgZ8q (4) tZuZqc*Z8q (3) ZuZq (2) §Š (1)

EHÆŠzu}çw•ÐÃ́)zZ]Z~.ÅYCìX .141

(4) (3)        (2) (1)

¸]ÅZ»ð¾‚bŠZVÆ**xÐ�gìX  .142

¾zZ^ (4) EH (3) ¯Ò5ÒðG (2) 0*ñ (1)

B@*ìX _____ ËŸÅSZzggëg»qÝ¢[ .143

£gZW, (4) Momentum £gw• (3) ZuZq (2) ¸] (1)

LLCÙ¿ÆnZq-gŠ¿ƒ@*ìX�ZkÆ)z~Zzg#³ƒ@*ìX¿ZzgggŠ¿ŠzZZ�x6,¿™D�óóX .144

çw•ìX EH»Ã̈K
ˆf!ç (4) ŠZç (3) ŠzuZç (2) ªç (1)

z{Çh~�EHÆŠ}çw•ÆZßw6,¿™CìX .145

gsÇh~ (4) gZ– (3) 0*ã»˜i (2) ƒZð˜i (1)

Zq-ŸÆ§ŠÅeöìX ______ .146

gëg (4) ZuZq (3) ¸] (2)S (1)

Z#ëº�ÂEH»Ã̈KçZEw™D�X .147

ˆf!ç (4) ŠZ (3) ŠzuZ (2) ª (1)
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Z#Zq-Ÿ~ZuZqaZƒ@*ìÂ .148

tåi}6,¤/@*ì (2) åZkÅew~ZŸ†ƒ@*ì (1)

åZkÅgëg~ZŸ†ƒ@*ì (4) Zq-̧]åZk6,¿™Cì (3)

Zq-̧]Zq-Ÿ6,¿™CìXZ¤/ëÃ̧]ZzgSÅ7¥xƒÂEH»ŠzuZçZEw™DƒñXëŸÅ .149

7ic¥x™Mh� (2) ew¥x™Mh� (1)

ZuZq¥x™Mh� (4) ziy¥x™Mh� (3)

EH]Z»ðìX .150

Impulse ŠrÅ (4) £gw•Å (3) ¸]Å (2) §ŠÅ (1)

Zq-ŸÅSZzgZk6,¿™äzZà̧]ÃŠzkH™Šc*YñÂZk»ZuZqƒYñÇX .151

Ãðp~7ƒÏ (4) egkH (3) Û (2) ŠzkH (1)

¤‰ÜÅŠzu~iZ»ðBCìX .152

)¤‰Ü (4) zZ^ (3) eZ+ (2) Zgv (1)

»x™äÅ&¢ABCìX .153

S (4) Zgï (3) ÂZ**ð (2) ¤‰Ü (1)

ƒÂ»xÅ7ƒÏX (Vertical) Z¤/̧]Å‚ZÌ! .154

zZ^ 10 (4) �w 20 (3) ¤/Zx 200 (2) # (1)

»Èƒ@*ìX F x S .155

'×ZØ (4) ¸] (3) »x (2) ÂZ**ð (1)

Ñbp£gw•gZ„pÐƒƒCìX .156

¬Z+™Š{̧]Æ (4) aZƒäzZàZuZqÆ (3) ŸÆ§Š� (2) ŠrÆ (1)

Z~.HÏìXTÆp�X En Ergia ÃÑHÂ Energy ÂÂZ**ð .157

gëg (4) S (3) ¿c*»x (2) w• (1)

Æik,ZW,ÃðŸw•™@*ìXÂZÐë�X Force Z#̧] .158

ZuZq (4) ¸] (3) ¤‰Ü (2) »x (1)

ë�X _____ »x™äÅÑbÃ .159

ÂZ**ð (4) ¸] (3) ¤‰Ü (2) »x (1)

BCìX _____ w•ÅzzÐËŸ~�ÂZ**ð0*ðYCìz{ .160

¤‰Ü (4) »x (3) ÂZ**ð!*w (2) ÂZ**ð!*Á{ (1)

LLÂZ**ð:ÂaZÅY$ËìZzg:„+ÅY$ËìóóX .161

ˆf!ç (4) EH»ªç (3) ç’ñÂZ**ð (2) ç’ñâŠ{ (1)
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ÅgëgÐw•™g;ìÂZkÅÂZ**ð!*w 10 m/s ì2 Kg Zq-ŸTÅS .162

5J (4) 20J (3) 1000J (2) 100J (1)

_______ Z¤/ŸÅgëgÃŠzkH™Šc*YñÂÂZ**ð!*w .163

1/4 (4) Û (3) egkHZŸ† (2) ŠzkHZŸ† (1)

xgSìX ______ Zq-ŸÃZz6,ZYÑYñc*n²YñCÙŠzßgÂV~ZkÅ .164

¤‰Ü (4) ‚ (3) gëg (2) ÂZ**ð (1)

Zq-¤/DƒñŸÅ .165

ÂZ**ð!*Á{~ZŸ†ƒ@*ì (2) ÂZ**ð!*w~¶ƒCì (1)

Óx�Z!*]9� (4) ù¦ÂZ**ðxgSì (3)

Zq-ŸÃZz6,ÅY+$²ŠHX�i}6,zZ:W@*ìXA$ZkÅÂZ**ð!*Á{ZWF,+ƒÏX .166

²ŸnWg;ƒ (2) ²ŸZz6,Yg;ƒ (1)

²Ÿi}6,(Að FX!ƒ (4) ²ŸZWF,+—~6,ƒ (3)

= Zq-e*Æ0*ã~ñ�Š{ÂZ**ð .167

EàðÂZ**ð (4) FÂZ**ð (3) ÂZ**ð!*wc*w• (2) ÂZ**ð!*Á{ (1)

‡~âƒðg',Åezg~~0*ðYäzZàÂZ**ð .168

EàðÂZ**ð (4) FÂZ**ð (3) ÂZ**ð!*w (2) ÂZ**ð!*Á{ (1)

»g0ƒ@*ìX 98% Z(Ã́T~ .169

Coke (4) Anthracite (3) Bituminous (2) Lignite (1)

ðz@Æfg=�6ðZâY»gÅYC�X .170

tÓx (4) QŠJÐZzgö8 (3) ŠzZN (2) 3Š (1)

‡.Þ‰h+ÂZ**ðÆâ~. .171

tÓx (4) FÂZ**ð (3) 0*ãÅ¤‰Ü (2) ƒZðÂZ**ð (1)

ÂZ**ðÅ9�X ______ Ã́óðz@óZzgŠgC’ .172

ƒZÅ¤‰Ü (4) FÂZ**ð (3) **‡.Þ‰h+ (2) ‡.Þ‰h+ (1)

0*ðYCìX ____ Zq-—Šg|#ÅaKÐ¤/g„ìÂZk~ÂZ**ð .173

¤‰Ü (4) ¸] (3) ÂZ**ð!*Á{ (2) ÂZ**ð!*w (1)

ÐZK¼Z»g™D�X _____ 7Š} .174

"5¿.ç EGHc* (4) ‹t (3) F,I (2) Ã¦F,I (1)

Æp%Æ�X Oleum Zzg  ÆpLL"yóó petra ¾i!*y~ .175

Z¤ß~ (4) Zôm,~ (3) ÑH (2) -**ã (1)
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)z~ƒ@*ìX Radian Zq- .176

ÃðÌ7 (4) ŠzâV 2 Zzg 1 (3) (2) (1)

»gÃÈvu6,™̂äÆnţ]¢zg~ìX .177

ÃðÌ7 (4) ŠzâV (3) %œ/¤/m, (2) %œ/� (1)

= i}ÅiZzc*ðgëg .178

(4) (3) (2) (1)

B@*ìX z‰ÜŠzgZVìÂ T Z¤/ .179

Óx (4) ®Š (3) %œ/� (2) %œ/¤/m, (1)

Šzg~w•ÅVB .180

 3 Zzg 2 (4) ZPZi~w• (3) ŠZ],z~w• (2) éw• (1)

Z+w•�Zq-„gZ56,z‰ÜÆ)z~z²V~ŠCÙZðYCìX .181

Zy~ÐÃð7 (4) ZÙàw• (3) éw• (2) Šzg~w• (1)

Šzg~w•~Z¤/Ãðfg{Zq-„gZ56,WÐúw•Z-xŠêìX .182

None (4) ZPZi~w• (3) ŠZ],z~w• (2) éw• (1)

ZPZi~w•ÅVB .183

tÓx (4) ',¹ïFñã (3) gi+-ñã (2)  Š-ZgÅ{~»HzÝ (1)

»ù·ìX ______ ‚Š{g‡mÅ]ÂZ**ð .184

None (4) 2,1 ŠzâV (3) ÂZ**ð!**• (2) ÂZ**ð!*Á{ (1)

_______ ‚Š{g‡mÅ]}éÂZ**ð .185

None (4) x (3) nì (2) (,fì (1)

Å{¤ SHM .186

Óx (4)  êZg¬lxgLì (3)  ®ŠxgLì (2) z‰ÜŠzgZyxgLì (1)

k̂Æ�CÙzV~Ã:WäzZàw•Ã́ìX .187

gëg (4) ŠZ],z~w• (3) ZPZi~w• (2) éw• (1)

îwzZá‚Š{g‡mŠzgZyHƒ@*ìX 100cm .188

]9.8 (4) ]2.5 (3) ]2 (2) ]1 (1)

Šg»gƒÏX (Centripetal force) ûZgŠZk,z~w•~Z¤/Û¢ÃŠzkH™Šc*YñÂZkÅ%œ/�̧] .189

¬Ðegt (4) ¬ÐŠzt (3) ¬ÐÛ (2) kHic*Š{ 1/4 ¬Ð (1)

118



KEY ����ZZZZ!!!!****]]]]
1-1 2-2 3-2 4-1 5-2 6-2 7-1 8-1 9-2 10-1

11-1 12-2 13-3 14-1 15-2 16-3 17-1 18-4 19-1 20-1

21-3 22-1 23-3 24-3 25-2 26-4 27-1 28-2 29-2 30-2

31-1 32-3 33-4 34-2 35-3 36-2 37-2 38-2 39-1 40-3

41-1 42-3 43-3 44-4 45-1 46-2 47-2 48-2 49-3 50-4

51-1 52-2 53-3 54-3 55-4 56-4 57-3 58-3 59-3 60-4

61-2 62-1 63-3 64-3 65-1 66-1 67-2 68-3 69-2 70-3

71-2 72-4 73-2 74-3 75-3 76-1 77-2 78-3 79-3 80-4

81-4 82-3 83-1 84-2 85-3 86-3 87-1 88-2 89-1 90-3

91-3 92-3 93-1 94-1 95-1 96-1 97-3 98-1 99-1 100-1

101-3 102-1 103-1 104-1 105-2 106-4 107-4 108-1 109-3 110-1

111-3 112-1 113-3 114-4 115-3 116-3 117-3 118-4 119-4 120-2

121-4 122-2 123-1 124-1 125-2 126-4 127-1 128-1 129-2 130-3

131-2 132-4 133-1 134-3 135-4 136-1 137-3 138-2 139-3 140-4

141-1 142-3 143-3 144-3 145-3 146-1 147-3 148-4 149-4 150-4

151-4 152-4 153-2 154-1 155-2 156-3 157-2 158-1 159-2 160-2

161-2 162-1 163-2 164-1 165-3 166-3 167-1 168-1 169-3 170-4

171-4 172-2 173-1 174-1 175-3 176-3 177-1 178-2 179-3 180-4

181-1 182-3 183-4 184-3 185-3 186-4 187-2 188-2 189-2
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ïïïïÞÞÞÞ

(¹Y@*ì�ßìÆúVZzgßìÆêVz){Ãæ Magnet 6ƒ®g»Zz6,~uZZq-ŠJ]6,Œƒ@*ì&ït) �

™D�X
gzi%{i0+Ï~�ïtŠÙ�ZzgZEw™D�z{ZªVÆƒD�X �

(¹Y@*ìX Magnetic Material Z7ïFZâY) z{ZâYÎïtZK§sæ™@*ìX �

(¹Y@*ìX Non Magnetic Material z{ZâYÎïtZK§sæ7™@*Z7)ïFZâY) �

sqïtZLMy~uzVÐic*Š{lZg~ßìÆ',Zg}Ãæ™@*ì/ÚïtÆŠgxã{ÆX �

sqïtÆŠzu}ƒD�X~æ™äÅ&¢AŠzu}”VÐic*Š{ƒCìX �

(ë�X Pole ZyuzVÃïtÆÚ) �

ïtåÑÆäO†&éEO4V6,„I@*ìX �

x@}~göGƒñz»uZÑwÃÌŠîñÇXZku}Ãït»ÑàÚ¹Y@*ìX �

ŠzuZuZ�†[ÅY+$¶K0+„™@*ìQku}Ãït»†!Ú¹Y@*ìX �

(¹Y@*ìX Directional Property ïtÅZkS¤Ã�S¤) �

ZÏS¤ÃëïFÚú¯ä~ZEw™D�X �

Úú¬xîg6,Zq-gN*‚e/ƒ@*ìT»Zz6,~zjÐe.gLìX �

Zq-ïFÎðe"ÆZ0+g"g6,Zk§bg¿YCì�z{/M‚ãMiZŠZ:îg6,x̃nX �

Úú~Zq-eZLÎƒ@*ìT6,4VÅ¶K0+„ƒCìX �

Ë£x6,ÚúÃgÄ™øDpZé‚Ã¥xHYYìX �

ÚúÅÎðÑÆä O†&éEO4VÃŠîCìX �

¬xîg6,ÑàÚÅ¶K0+„™äzZàïFÎð6,Ãðg8-ÎŠc*Y@*ìX �

Zk§bëÚúÆfg=Qk£x6,ÑwZzg†[Å4VÅ¶K0+„™Mh�X �

ZyŠzâVÆŠgxyætZzgf[ÅÌ¶K0+„™Mh�X �

ÚúÃ4VÅ¶K0+„¥x™äÆnZEw™D�X �

ÚúÃic*Š{F,ƒZð˜izVZzgd~˜izV~ZEw™D�X �

Zk§bNhzV6,mJð™äzZáZzḡY�ZyZL‚BÚúgnp�@*�z{**¥x£x6,gZ3†y:0*NX �

ÚúÃZzgïtÃZq-Šzu}ÆŒÛd$:gOX �

x/ÚZq-Šzu}ÃŠ«™D�Zzg)x/Zq-Šzu}Ãæ™D�X �

i}ïFS¤gBbìX �

Z¤/Ë—Ãsqït»Zq-Úæ™@*ìZzgŠzuZÚŠ«™@*ìÂëÈMh��tïtìX �
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Zk§bZq-—�sqïtÆŠzâVÚæ™CìpŠ«7™CÂëÈMh��tïtÂ7ìp �

ïF—ìX
Z¤/Ë—Ãïtæ™@*ìZzg:„Š«™@*ìÂA$ëÈMh��:ÂtïtìZzg:ïF—ìX �

(B@* Magnetic Induction ïFZâY»ŒÛd$~ñ�ŠïtÆfg=ïFS¤ÃqÝ™**ïFZâ!) �

ìX
ïFZâ!Æ:Ĺ6�gït¿™g„ìX �

(ŠgCïtìX Load Stone ßeZ:y) �

ïtZªVÆƒD�‰sqïtó{Ëïtz){X �

(¹„¤!gïtìX Neadymium qw„~¥xƒZ�LL*eZðçóó) �

Zq-Ši-**yÆ‚0ZyMg:käkB~ŠÔ6,ì0*äÆnßeZZ:y)ŠgCït(Ã˜iÐ!ï%Æ �

nZEwH@*�˜iez[YñX
‰³Z**]ÆâCÙYâgzVÆùÐ@*gc*ŠJ]Ãï%Ænït»ZEw™D�X �

Î‚wÐIì5bäÚúÃZEwHX �

ïïïïƒƒƒƒ4444iiiiïïïï GGGGGGGGZZZZzzzzgggg'''',,,,¹¹¹¹ïïïïƒƒƒƒ4444iiiiïïïï GGGGGGGG
z{—ì�ßìÐµZâYÃæ™CìZzgMiZŠZ:\dä6,i}ÆÑwZzg†[Å‚~9~ƒYCìó ïïïïtttt:::: �

ïtBCìX
z{ZâYÎïtZK§sæ™@*ìïFBD�X!5Õä IOß;óÃ!*«óòZzgZyÆ ïïïïFFFFZZZZââââYYYYZZZZzzzzgggg))))ïïïïFFFFZZZZââââYYYY:::: �

½]ïFZâYBD�X
(¹Y@*ìX}Ç~ó»½ó Non Magnetic Material z{ZâYÎïtZK§sæ7™@*Z7)ïFZâY) �

0*ãó@*=óhóÎ**óe0+~z){X
(¹Y@*ìXCÙïtÆŠzÚ Pole z{u}˜V6,ïtÅæ¸]ZWF,+ƒït»Ú) ïïïïttttÆÆÆÆÚÚÚÚ:::: �

ƒD�Zq-ÑwZzgŠzuZ†[
'''',,,,¹¹¹¹ïïïïttttÆÆÆÆZZZZEEEEÑÑÑÑ]]]]:::: �

',¹ïtÃ',¹ñR,ó5yózZÚáz){X (1)
',¹ïtÃ',¹p~ZEwHY@*ìX (2)

‚âyÃZVäÆnÌZEw™D�X Scrap ',¹ïtÃßìÆ(,} (3)
i¿V~ÃƒñßìÅ6,izVÃï%ÆnZEw™D�X Surgeons (4)

8¯yó8zn,yó8¤/Zxógi+-óÑzeZ$z){X (5)
ØV~¸g~ZziZyZVäÆn™ß~X (6)

ïïïïttttÆÆÆÆZZZZEEEEÑÑÑÑ]]]]:::: �

ïFÚú~‚¥x™äÆnX /
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geñÆŠzgZi}~ŠgzZi}ÃƒZÈgppÆnX /
Zzg',¹ñR,k~X Computers ïtÃ(,} Ceramic /

~Dynamos ',¹ /
[âV~ïtÃYŠƒ~ZW,Š3äÆnZEwHY@*ìX /

R,+~ïtŠ«ÃZEw™Æ`c*Y@*ìX Maglev /
(�ïtÆZßw6,»x™@*ìóZK̈ãZ0+gzãZ¡IYÅ@‚i~ Magnetic Resonance Imaging) MRI /

ÆnZEwHY@*ìTÐFg-VÅ¶K0+„ƒCìX
(Demagnetising a Magnet) ttttïïïïÞÞÞÞ �

ïtÅæÅ{¤»ƒYCìZ#ë
ZkÃucƒäJ-¤/x™D�X (1)
Zq-{m—~ÐF!*gn¤/Zä6,X (2)
‰h}ÐFŠi¢[Îä6,X (3)
ïtÃZ#xËÚÆ‚Bg3Y@*ì (4)

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ŠgCïtì .1

Ferromagnet (4) Heamatite (3) Load Stone (2) Magnet Stone (1)
¾äŠgCïtÃŠgc*ÄH .2

Coulomb (4) Tesla (3) Magnus (2) Waber (1)
»Z0+gzãÚ Ring Magnet .3

(í¹7YY 4) (®~ 3) (†!Ú 2) (ÑàÚ 1)
»ÛzãÚ Ring Magnet .4

(íÑà†! 4) (®~ 3) (†! 2) (Ñà 1)
sqïtÃMiZŠZ:îg6,\dc*YñÂtåÑi†6„I@*ìXïtÅZk{¤Ã''¹Y@*ì  .5

North pole South pole Property (2) Pole Property (1)
Magnetic Property (í 4) Direction Property (3)

ÚúÃic*Š{F,¹VZEw™D�X .6

((,~(,~Ñg-V~ 2) (ñR,Çh-V~ 1)
(íÜs1[~ 4) (ƒZð˜izVZzgd~˜izV~ 3)

NhzV6,mJð™äzZáZzḡY�ZyZkM!ÃZL‚Bgnp�Yèz{**¥x£x6,gZ3†y:0*NX .7

(í!*Šú 4) (Úú 3) (gZ{ú 2) (gZ3ú 1)
x/ÚZq-Šzu}ÃŠ«™D�Zzg)xËÚZq-Šzu}Ã''™D� .8

(Zy~ÐÃð7 4) (¹7YY 3) (Š« 2) (æ 1)
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Å§b»x™Cì _____  i}Ì .9

({Åwït 4) (sqït 3) (IŠZgït 2) (ŠZ],z~ït 1)
Zq-scïtÃŠJÐÅæŠÐMiZŠZ:\dä6,z{scït»ÑàÚi}Æ .10

(ZÌ6ƒ@*ì 4) (ÀŠzZgƒ@*ì 3) (ÑàÅ§sƒ@*ì 2) (†!Å§sƒ@*ì 1)
ïtÐ!ÆïƒÆŠzgZy .11

(åïtÃZq-„‚~w•Šbe’ 2) (ïtÃ!6,p[:e’ 1)
(íïtngÄ™!Ãg¥/**e’ 4) (LÑàÚÐg¥/**e’Q†!ÚÐ 3)

ïFZâY»ŒÛd$~ñ�ŠïtÆfg=ïFS:]ÃqÝ™**'B@*ìX .12

(íyZy 4) (ïFZâ! 3) (ïFÓf 2) (ïFÚ 1)
KEY qç]e^l

1-2 2-2 3-3 4-1 5-3 6-3 7-3 8-1 9-3 10-1

11-1 12-3

iiiiZZZZZZZZ++++bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ïtÆpZm�X -1

tÓx (4) xË¢‹3ð
G

EV»Zq-Šzu}ÃŠ«™** (3) �{¤ (2) æÅ{¤ (1)

Å‚~jY@*ìX _____ Z¤/Zq-ïtÃWiZŠZ:\dc*YñÂz{å -2

None (4) ŠzâV (3) ætf[ (2) ÑwZzg†[ (1)

q-ªït0*c*Y@*ìXóót] -3

None (4) ŠzâV (3) 9ì (2) ßì (1)

qgzfs~ïFZâY�X -4

tÓx (4) Co Ã!*« (3) Fe ß; (2) Ni ò (1)

xït¯äcZEw™D�X -5

ò (4) @*= (3) ¯ÑŠ (2) 3,xß; (1)

',¹ït¯äcZEw™D�X -6

ò (4) @*= (3) ¯ÑŠ (2) 3,xß; (1)

ïÞ»ZiZ!ƒ@*ìX  -7

tÓx (4) ucƒäJ-¤/x™äÐ (3) ‰h~ÐâgäÐ (2) ïtÃn¤/ZäÐ (1)

ïtÆZEÑ]�X -8

tÓx (4) ',¹ñR, (3) ',¹™+ (2) ßìÅ²CåFJ]ÅÌðc (1)

¡¦ïtÆ»g~»§i  -9

tÓx (4) Zâ!»§i (3) ',¹§i (2) gä»§µ (1)
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Z»ðw~ZkÆF,ZlÀŠ~ÆgKÆÀŠU0*ñYäzZáïFèo̧]Å®ZŠÃë�X -10

Flux ïFÓf (4) ïFyZy (3) �{¤ (2) æÅ{¤ (1)

'Z5ðÛZ`gZzgïFÛZ`gÆŠgxy“WzZÑiZzt -11

iZztZ[k (4) <»iZzt (3) izZtZ¾Zs (2) iZztÃÝ (1)

ÆŠgxyW3ģ H óZzg VóI -12

(4) (3) (2) (1)

ïtÆZ§Zs�ïFyZyƒ@*ìz{X -13

Zy~ÐÃð7 (4) Zq-Z…Š~ (3) ŠzZ…Š~ (2) HZ…Š~ (1)

ÃZkŸ‚Ð¥x™D�Xƒ (Vertical Component) ÀŠ~b¥ -14

tŸÆŠg„7   (4)     (3) (2) (1)

óó»Èƒ@*ìX B LL -15

7åO]   (4)       ïFyZy   (3) Óf   (2) ïFèo̧] (1)

Z¾ZsZzg~yŠgZÝƒD� -16

èoÚ   (4)  'Z5ðÛZ`g   (3) ïFÛZ`g   (2) ZgèïÞÆÁÜ  (1)

ïFÎð»ÑàÚªCÙ™@*ìX -17

7åEO]   (4)     Zgèït (3) 'Z5ðÑw (2) 'Z5ð†[ (1)

äïÞ»‚@Ãt“7HX Eving -18

1690 (4) 1790 (3) 1890 (2) 1980 (1)

Âx~ïFÓf5+k,~ÅZ»ð SI -19

Guass (4) Tesle (3) Henry Meter (2) Henry / Meter (1)

Guass = 1 Tesla -20

(4) (3) (2) (1)

ïFÓf�Z»ðÀŠ~gKÐ*g@*ìX -21

Óx (4) Óf5+k,~ (3) ïFyZy (2) ïFÓf~ÑÄ (1)

Âx~ïFª¸]ÅZ»ðX S.I. -22

{~ (4) ÃÅ.ïE (3) Z'.2.ç GFJX¢a (2) Z[Y°¢a (1)

ÚÅ§sg3YñÂA$®~` N Úi}Æ S sqït» -23

Óx (4) %œ/6, (3) ÀŠ~â6, (2) "g~èo6, (1)
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fsÅVwïF—ÅìX -24

ß; (4) Z>4 (3) Ç~»',ZŠ{ (2) »6, (1)

Zq-Z’Zðn»sqïtB@*ìX -25

',¹ït (4) e{Ú (3) ïF§”{ (2) ïFŠCÙZÚ (1)

z{ZWF,+u�˜V6,Zq-ïF—Ãïc*YYìX -26

Óf~ÑÄ (4) ïF§”Ï (3) yZã¤‰Ü (2) (Suspectibility) ïFRö (1)

z{âŠ{�!*W‚ãïtÅ§sæÂìX  -27

»6,)@*=( (4) Ã!*« (3) |è (2) Ç~»',ZŠ{ (1)

Âx~ª¤‰ÜÅZ»ð M.K.S. -28

Tesla (4) Newton (3) Curie (2) Weber (1)

Âx~ª¸]ÅZ»ð S.I. -29

Voltmetre (4) Weber (3) Ampere-Metre (2) Tesla (1)

)z~ƒ@*ìX One Weber -30

(4) (3) (2) (1)

Å7ìX (Relative Permeability) ƒZÅZŸ°Óf5+k,~ -31

0.1 (4) 1 (3) 1.2 (2) 0 (1)

ïFèo̧]Å]®ZŠ�ËŠñ‰gK~ñ�ŠƒC�BC�X -32

ïFÓf5+k,~c*¡Ó½ø
E

(4) ïF¸] (3) uZe$5+k,~ (2) ïFyZãW! (1)

)z~ƒ@*ìX -33

 Watt (4) Henry (3) Tesla (2) Guass (1)

¾zZôÆnƒÏX !*nd$ïFÓf5+k,~�?c&éJzgzZWcâynYNÂZŸ°Óf5+k,~ Zzg  Z¤/  -34

(4) (3) (2) (1)

ƒÏX (B) ÀŠU*g@*ìÂïFÓf~ÑÄ (flux) Ãz{gKây1Yñ�˜VÓf A Z¤/ -35

(4) (3) (2) (1)

)z~ƒ@*ìX One Tesla -36

 Guass  (4)   Guass(3)        Guass (2)ð  Guass (1)
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6,ƒÇX B (Axial line) ïFyZãZâ!"g~â -37

(2) (1)

(4) (3)

6,ƒÇX B (Equatorial line) ïFyZãZâ!Z2Zðâ -38

(2) (1)

(4) (3)

ïtÆZ§Zs�ïFyZyƒ@*ìz{X -39

Zy~ÐÃð7 (4)     Zq-Z…Š~   (3) ŠzZ…Š~   (2) HZ…Š~   (1)

ÃZkŸ‚Ð¥x™D�Xƒ (Vertical Component) ÀŠ~b¥ -40

tŸÆŠg„7 (4) (3) (2) (1)

óó»Èƒ@*ìX B LL -41

7åO] (4) ïFyZy (3) Óf (2) ïFèo̧] (1)

Z¾ZsZzg~yŠgZÝƒD� -42

èoÚ   (4) 'Z5ðÛZ`g   (3) ïFÛZ`g   (2) ZgèïÞÆÁÜ  (1)

ïFÎð»ÑàÚªCÙ™@*ìX -43

7åEO] (4) Zgèït (3) 'Z5ðÑw (2) 'Z5ð†[ (1)

ÆŠgxy0*ðYäzZàÚBCìX (H) ZzgïFyZyÅu] (I) ïƒÅu] -44

Óx (4)  Retenvity (3) Susceptibility (2) Permeability (1)

ÅZ»ðìX Suspectibility Âx~ S.I. -45

Z»ð7ì (4) Tesla
&4hÕä
HG(3) ÇzF (2) {~ (1)

ec*ïFZâY} . -46

tÓx (4) 0*g{ (3) ZÈI (2) Î** (1)

Å7 (u) ªZïFZâY~Óf5+k,~ Paramagnetic -47

x (4) Zq-ÐÁ (3) Zq-Ðic*Š{ (2) Zq-Æ)z~ (1)

ƒCìX Suspectibility 9zïFZâYÅ -48

¹ÁZzgt (4) ¹ic*Š{Zzgt (3) ¹ÁZzgµ (2) ¹ic*Š{Zzgµ (1)

ïF£gZW,»Ÿ‚ -49

 (4)  (3) (2) (1)
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qÝƒ@*ìX ________ q,ïFyZy®~`6, -50

Zq-ÐÁ (4) Ð(,˜¾æ 1 (3) # (2) 1 (1)

KEY

1 - 4 2 - 1 3 - 1 4 - 4 5 - 2 6 - 1 7 - 4 8 - 4 9 - 4 1 0 - 4

1 1 - 2 1 2 - 3 1 3 - 1 1 4 - 3 1 5 - 4 1 6 - 1 1 7 - 1 1 8 - 2 1 9 - 1 2 0 - 1

2 1 - 1 2 2 - 2 2 3 - 1 2 4 - 4 2 5 - 1 2 6 - 3 2 7 - 4 2 8 - 1 2 9 - 2 3 0 - 3

3 1 - 3 3 2 - 4 3 3 - 2 3 4 - 2 3 5 - 1 3 6 - 4 3 7 - 4 3 8 - 2 3 9 - 1 4 0 - 3

4 1 - 4 4 2 - 1 4 3 - 1 4 4 - 2 4 5 - 4 4 6 - 4 4 7 - 2 4 8 - 1 4 9 - 2 5 0 - 2

(Electricity) '''',,,,ttttggggzzzzZZZZVVVV .12

‚‚‚‚ŠŠŠŠ{{{{'''',,,,¹¹¹¹ŠŠŠŠzzzzgggg
',¹{:Zq-ŠJCZ2Zãpw6,Œƒ@*ìXT~Pziã6ðZâY½~ƒðƒC�X Cell �

ZyZâYÆŠgxyZq-»g0Åsc0*ðYCìX �

Zk»Zq-uZËŠg!*CÙ�ƒ@*ìT6,ŠJCI8ÐƒCìX �

tÓxZâYŠJCZ2Zãpw~ÈÅYCìX �

(´‘0*ðYC��',¹−ÆµZzgt¢‹3ð
G

EVÃªCÙ™D�X - (Zzgt) + ',¹−6,µ) �

jã',¹Šgc*ÄHX  (C-624-546 BCEC -**ã\V
(Ÿ5Òø
G

GZzg
!5Ò54ø GHEä) �

Ë',¹{:ÆŠzâVuzVÃM:~@*gÐ:�h,X �

¢ÆZ0+gZq-Z48-ú@*g@*ÆÆŠzâV@*gzVÐa~ƒCì&LL#$43ïGEH)!*gq-g6(¹Y@*ìX �

#$43ïGEGÐgzÝÇìX �

(ªMŠòåTäÂ',¹gz»ZEwHt&å�w•™Dƒñ(wÐ 1544-1603 Zôm,~‚0Zyz@ç^) �

',¹gzaZƒCìX
Zq-',¹Šzg~Zq-',¹−)',¹JZY(Zq-¢ZzgZ‰à@*g0*ñYD�X �

',¹Šzg~',¹gz»·ƒµÚÐtÚÅY+$ƒ@*ìX �

',¹Šzg',¹−Zzg',¹ÚÆŠgxy',¹gzÆ·ƒÆnZq-ågZ3
ÛZë™@*ìX �

yzV~ñ�Š',¹¢~ZÏ§b»Šzg0*c*Y@*ìXT~Šz@*g¢ÆŠz¢‹3ð G
EVÐa}gT�X �

Z#ÎóMyHY@*ìÂŠzgåƒ™',¹gz̃ìZzg¢gz×ƒ@*ìX �

'×h+Š!*]GZzgŠzwÅ',¹!*gzVÃµZzgt»**xŠc*X (ä 1706-1790 Z%O6,Ú̀²‚0ZyRð
Û"1¹Òè GEE) �

Z#¢»E4I^YñÂ',¹gzÆ*gä»gZ3{ƒYñÇ®Z',¹gz»·ƒZq-ÚÐŠzu}ÚÅY+$ �

(ƒY**ë�X Fused ZkÃë¢»Ai) 7ƒ0*ñÇX
ÎóMy™äÐ',¹Šzg~',¹gz̃ìX �
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ÎóMs™äÐ',¹gz»·ƒguY@*ìX �

ÎóZq-‚Š{M!ƒ@*ì�c*Â',¹ŠzgÃå™@*ìc*ZÐ{™@*ìX �

yzV~¢ZzgŠvMÑ]~ZEwƒäzZáÎóZÏZßw6,»x™D�X �

(ë�X Current Ë',¹!*g~ÕzZà',¹gzÃ',t) �

(äŠzŠJC•zVÃZq-%Š{�uÆcÃéHTÐZk~w•MðX 1737-1798 Z¤ß~§»]ŠZVßv2Zã) �

ZzgŒ�YâgzVÆŸ~',¹gz»gƒCìX
(äZq-',¹@*gÆŒÛd$ákg3ZzgŠgc*ÄH�',¹gzÐ 1777-1851 ¢]ŠZV;÷™VZzgS) Danish �

ït¯c*YYìX
(BCìX Conductor Z+ZâYXÐ',¹gz*g$Ëì',¹ñÝ) �

(BC�X Insulater Z+ZâYXÐ',¹gz7*g$ËLL',¹)ñÝóóc*LLqbóó) �

(Zq-Zôm,6YZzg¢]ŠZVä«',¹ñR,ZXŠÅX 1791-1867 â¡9Ze}) �

Zi+DZKi0+Ï~Zq-DÙZgÐic*Š{5ZXŠZ]»ñZ#¯X �

ZÚfD‚0ZVƒäÆ!*z�ŠZi+DÃ¢¯ä~F‚wÑX �

«!*gZkä',tÃZq-ŠJ§úÞö&4-ê
HGEÆ@*gÐ*ZgZX �

ZkäŠ¬�@*g¤/xƒä6,gzÝaZƒCZzgP„]Æ@̂*gVŠHX �

ZkäÎ™�Z¤/@*gÆZ§Zs0*ðYäzZàƒZ:ƒÂt@*gZÚ¢~:PX �

¢ Light Emiting diode LED Zq- �

−ÆZ0+gzã{~0*ñYäzZá6ðâŠ}Zq-Šzu}Ð¬ï™Dƒñ',¹ÂZ**ðaZ™D�X �

ìX È{:i7-ŠJ]Ð¶ƒñZq-pw6,Œƒ@*ì�tu}Æîg6,»x™@*ì�pwÆz‰~0*c*Y@* �

»g0)¤/ZÃ"3ïJGH(ÅscT6,ŠJCJƒ@*ì�gµu}»»xZ-xŠêìX �

»g0ÅscÆZ§Zs»g0ÆfgZ]ZzgZñ4³gZà»Mö{g3Y@*ìZzg−ÃZz6,~Y+$ÐÈ™Šc*Y@*ìX �

È{:ËÌ',¹Šzg~ºmz‰ÜJ-„',¹gz
ÛZë™YìX �

Zk~ñ�Š6ðZâY»ƒäÅzzÐZkÅ',¹&¢A»ƒYCìX �

ëŠz!*g{Zk',¹{äÃZEw7™MhX �

B@*ìX Circiut Diagram Z(',¹Šzg�´áVÆfg=ªCÙHY@*ì �

',¹Šzg~ŠZ[JÃËÌ£x6,Îc*YYìX �

Z¤/ÎóMyƒÂ',¹ŠzgB@*ìX �

Z#ÎóMsƒÂ',¹Šzg**åƒ@*ìZzgtî',¹ŠzgB@*ìX �

Zkz‰Ü',¹ŠzgÆËÌz~',¹gz7˜X �

ëŸŠzg~',¹gzZq-„gZ5Ð*g$ËìX �

Óx',¹MáZÏgZ5~a}ƒñƒD�X �
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Z¤/Zy~ÃðZq-M!ÃïwŠc*Yñc*Ãðz**»g{ƒYñÂ',¹Šzg**åƒY@*ìX �

Zk~Ð',¹gz7*g$ËX �

ëáZi~Šzg~',¹gz*gäÆnZq-Ðic*Š{gZ50*ñYD�X �

ZkŠzg~CÙ¢Zq-ZµgZ56,F,KMŠc*Y@*ìT~Ð',¹gz*g$ËìX �

(¤/xƒY@*ìX Filament ',¹gzÆ*gäÐ¢~ñ�Š¢5Ð.3ï
E

GEH) �

',¹Z,~ó',¹Ã°Zzg',¹‘»x@{HYñX �

(0*c*Y@*ìX Coil ZyÓx',¹MÑ]~**Mzx»¯ƒZZq-|) �

ZkÃ̂Qk',¹Má»¡Í-.3ï
E

GEH¹Y@*ìX �

Zy',¹MÑ]ÃMyHY@*ìX �

Zy~ñ�Š¡Í-.3ï
E

GEHucZzg¤/xƒ™wZg]{g`™D�X �

@*gÐ{g`ƒäzZàwZg]ÅlZg»Z®gZk@*gu}âŠ}óîwZzgñN*ð6,ƒ@*ìX �

ZÏnZ¢zg]ÅŠÆnZâŠzVîwZzgñN*ðzZá@*gZEwGYD�X �

',¹Šzg~ZEwƒäzZá@*g¬xîg6,¤/x7ƒD�X �

',¹¢Æ¡Í-.3ï
E

GEHÃic*Š{ŠJ-¤/x™ä6,z{¾�ZzggzÝ{g`™D�X �

Z#Ë@*gÐ',¹gz*gCìÂz{¤/xƒY@*ìX �

',¹¢Å(jgÂk[ÑQ»ZEw™DƒñëðÃŸùƒäÐgzuMh�X �

²)45½ï FGHjgÂÉÃZEw™äÐðÃŸùƒäÐgzuMh�X CFL �

tËÌ¬x¢Æƒ®gk~ÎñYMh�X �

Z»¶KyZkÅsäÃªCÙ™@*ìX ISI –6,ñ�Š �

Z¤/Ë',¹Šzg~¢zg]Ðic*Š{',¹gz*gCìÂ',¹Mác*@*g¤/xƒ™Zy~MvµYCìX �

gzuåxÆnZq-™õM!LLAióóÃ',¹Šzg~ZEwHY@*ì�ëŸF,šM~aZƒ@*ìX �

(Ð»gHY@*ì�¢¤/xƒ™£Y@*ìX Alloy Ai@*g»Zq-gN*„Zƒ@*ìtZq-{m½]) �

Z¤/',¹Šzg~',¹gzic*Š{ƒYñÂAi¤/xƒ™àìX �

TÅzzÐ',¹Šzg{ƒY@*ìZzgpŠÐ',¹gz»·ƒÈƒY@*ìX �

t¿',¹gzÆic*Š{·ƒÅzzÐ',¹MÑ]ÃWÐôpg‚rìX �

»ZEwHYg;ìX MCB M`ÀAiÅ( �

Z,Îó��',¹Šzg~¢zg]Ðic*Š{ðÆ·ƒ6,pŠÐÈƒYD�XŠz!*g{My™ä6,',¹Šzgåƒ™',¹gzÕ �

@ìX
ƒYìX Reset »ÃZ+{tì�tpŠÐc*øg~pZéÆ_. MCB AiÅ/Ú �

»¶Ky¢zgŠBX ISI yh+Dz‰Ü MCB Z#�AiZq-%ûVYä6,ZÐps™**7,@*ìX �

ZÒøg}yzVZzgZjw~ZEwÅYäzZà',¹gz�ŠwgzBCìX �
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t�Šw',¹gz0*zgZ°VZzgf~Z°VÆfg=
ÛZëÅYCìX �

ðëÜs™D�ZkÅZâ„7…ZŠZ™ã7,CìX �

(0*c*Y@*ìX Display ].h+¢ak~é§i»e_5ÑõF) �

¢Å¤‰ÜzZá~ÅYCìXZ¤/zZáic*Š{ƒÂ¢ÅgzÝÌic*Š{ƒÏZzgic*Š{ðÜsƒÏX �

zZFÆ)z~ƒ@*ìX 1000(KW Zq-³zZ^) �

(c*Zq--.$ðZEw™@*ìX KW-h Zq-³zZ^»Z¤/Ãð',¹M!Zq-]J-ZEwƒ@*ìXÂz{Zq-³zZ^‚) �

Z¤/tŠz[RVJ-ZEwƒÂŠz-.$ðZEw™@*ìX �

â¡9Ze}äx@{H�Zq-ïtÃËˆÆZ§Zsw•Š¶ÐZk~',¹gzaZƒCìX �

Y~Zkäª',¹¾ñc*eZ#-.ð JEZXŠHX 1831 ZkQßwÃZEw™Dƒñ �

ZkÆ´z{ZkäR,Z$i¨é EEg%ÌZXŠHX �

Electroplating '''',,,,¹¹¹¹



»»»»gggg~~~~
Zq-ŠJC—6,Šzu~ŠJC—Åµc*
0*c*Y@*ìX �

',¹
»g~',t0*æÏÆfg=eìX �

4µÃ)äÆnqgzfsq,¢zg~ìX �

T—6,
»g~™**ìZkÅR6,=ƒð7ƒ**e’X (1)
ZkÅR7Šg~ƒ**e’@*�Zk6,¦ƒäzZàŠJ]xîg6,WYñX (2)

4µ)äÆn',t0*æÏ»Zg‚i',ŒÛZggOX (3)
Óx¿ÆŠzgZy',¹gz»*gûZgƒX (4)





»»»»gggg~~~~ÆÆÆÆZZZZEEEEÑÑÑÑ]]]]
ØV~(,}eä6,',¹
»g~Æfg=ÁËŠJ]6,ic*Š{ËŠJ]Å6,])ðYCìX†ßìÅZâY)�c �

~0*ðYäzZàgî"$ZzgMxÐ¢i8-MßŠƒYC�(6,–Dc*™zçÐ
»g~ÅYCìX�ŠJ]Ãi8-•
ÐôpgBbìXZÒ0VÆ6,izV6,™zçÅ
»g~ÅYCì@*�i8-ÐôpgppÆ‚B‚BZkÅ®~Ì
ZŸ†ìX
‰Zz‡]yZ[z6,izVÅŠg\oÆnÌ',¹
»g~ÅYCìXZkßg]~ñizVŠJ]óXƒñ6,izV6, �

mJðYCìX
',¹
»g~MgZöZzg'×+»g~ÆnÌÅYCìX†Ãð@*=c*ZkÅMölÐµƒðZâY‰3äÅö» �

‚ây)',@óWc*Vó?óq~ó»Œ(ZzgMgZöÆ‚ây6,e0+~c*ÎäÅµmJðYCìX
Z#ßì6,–DÅ
»g~ÅYCìA$ti8-ÐôpgLìZkn–DÅ
»g~HƒZß;øVZzgMIñ!*LÅ»g~ �

~ZEwHY@*ìX
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MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
'''',,,,¹¹¹¹ÆÆÆÆ6666ððððZZZZWWWW,,,,ZZZZ]]]]

È{ä~ñ�Š6ðâŠ}Zq-Šzu}Ð¬ï™D� .1

(Mð6ðÂZ**ð 4) (',¹ÂZ**ð 3) (§CÂZ**ð 2) (}éÂZ**ð 1)
È{ä~tuZƒ@*ì .2

(i7-Ð¯Ûzãpw 2) (»g0Ð¯Ûzãpw 1)
(ßìÐ¯Ûzãpw 4) (¤/ZÃ"3ïJGHÐ¯Ûzãpw 3)

È{ä~¤/ZÃ"3ïJGHÅsc6,Zq-Jƒ@*ì� .3

(t)»g™Šƒ@*ì 4) (�g®~uZ»x™@*ì 3) (µuZ»x™@*ì 2) (�gtuZ»x™@*ì 1)
»g0ÅscÆZ§Zsƒ@*ì .4

(Zñ4;àgzM‚à»`s 4)     (i7-»`s 3) (Zñ4³gZà»Mö{ 2) (»g0»`s 1)

»g0ÅscÆZ§Zsƒ@*ì»g0»`sZzg .5

(Zñ4;àgzM‚à»`s 4)     (i7-»`s 3) (Zñ4³gZà»° 2) (»g0»`s 1)

È−Ã¾Y+$ÐÈHYYìX .6

(ŠzâVY+$Ð 4 (Zz6,~Y+$) 3) (YÑ 2) (¬Y+$ 1)

È{:~',¹&¢A“»ƒYCìX .7

(pw¹ƒYä6, 2) (»g0ÅscÉYä6, 1)

(6ðZâY»ƒYä6, 4) ŠzâV (2) Zzg  (1) (3)

(Switch ',¹Šzg~ŠZ[J) .8

(Üs¢Zzgtu}ÆŠgxyÎc*YYìX 2) (Üs¢Zzgµu}ÆŠgxyÎc*YYì 1)

ŠzâV (2) Zzg  (1) (4) (ËÌ£x6,Îc*YYì 3)

ÎóMyƒÂ',¹Šzg .9

ŠzâV (2) Zzg  (1) (4 (¹7YY) 3) (ÈƒÇ 2) (îƒÇ 1)

(4) È',¹Šzg .10

(ÒR,~Ætu}Ð¢6,åƒ@*ì 2) (ÒR,~Ætu}Ðµu}6,åƒ@*ì 1)

(ÒR,~Æµu}Ðtu}J-åƒ@*ì 4) (ÒR,~Æµu}ÐÎó6,åƒ@*ì 3)

',¹Šzg~',¹gz .11

(xîg6,̃gSì 2) (}ic*Š{}Á˜ì 1)

(¹7YYì 4) (7˜ 3)
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ÎóMsƒÂ',¹Šzg .12

ŠzâV (2) Zzg  (1) (4) (',¹gz7˜ 3) (î 2) (È 1)

ëŸ',¹Šzg~',¹gzZq-„gZ5Ð*g$ËìXÓx',¹MáZkgZ5~a}ƒñƒD�XZ¤/Zy~ÃðM! .13

ÃïwŠc*Yñc*Ãðz**»g{ƒYñÂ

(**åƒ@*ì 2) (',¹Šzgåƒ@*ì 1)

(',¹gz̃ì 4) (',¹Šzg»ëŸ�hÐÃðm7ì 3)

e’ Æeg¢yh+}XZy~Ðz{�g**V$¢£ZEw™** 100w óZzg 60wó40wó15w æW,ä!*nKM .14

100w(4) 60w (3) 40w(2) 15w(1)

z{M!�Ë',¹ŠzgÃÅ%ZzgÈ™ä~ZEwHY@*ìX  .15

(Ai 4) (Îó 3) (È{: 2) (',¹¢ 1)

øDfs~ÐÃy‚M!gzÝÆJZYÆîg6,ZEwHY@*ìX  .16

(×– 4) (gZõÃ™ 3) (',¹ˆ 2) (î&Ô.çFG 1)

',¹Šzg~ZEwƒäzZÑ™õM! .17

(Ai 4) (Îó 3) (È{: 2) (',¹¢ 1)

¢ÆëŸ�h~Z¤/¢**»g{ƒY@*ìÂŠv¢YVÈƒYD� .18

(',¹ŠzgÈƒY@*ì 2) (',¹ŠzgÈîƒY@*ì 1)

(',¹Šzg~¢gz×ƒ@*ì 4) (',¹ŠzgáZi~ƒY@*ì 3)
',¹Èqª~ .19

(2) (1)

(4) (3)

Å'×h+ÒR,~�h@*ìÂqÝƒä 1.5v ÅÒR,~�h@*ìˆZiZVZkÆáZi~ 3v Zq-¤̈D‚Š{',¹Šzg~Zq- .20

zZÑzzÉ4-÷
HGE

2.25v (4) 1.5v (3) 4.5v (2) 3v (1)
¢ÃáZi~�hä6,gzÝÅæ]~ .21

(7VgSìBp~7MC 2) (ZŸ†ƒ@*ì 1)
. (L¶MCìZzgLZŸ†ƒ@*ì 4) (Ãðp~7ƒ@* 3)

¢ÃëŸ�hä6,¢ÅgzÝÅæ]~ .22

(¹7YY 4) (Ãðp~7ƒC 3) (¶MCì 2) (ZŸ†ƒ@*ì 1)
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&È{âVÃ1ŠHZzgZ7ëáZi~�hZŠHXZyÃ¢Ð�hZŠHÂ¢gz×ƒZXẐiZV&È{âV~ÐZq- .23

È{:ÃïwŠc*ŠHÂ¢~gzÝÅu]~
(¶MñÏ 2) (ZŸ†ƒÇ 1)
(¢gz×7ƒÇ 4) (Ãð
Ût7MñÇ¢¬Å§bgz×ƒÇ 3)

ëŸF,KMÃ¹V6,ZEwHY@*ì .24

(yzVÆ',¹MÑ]Ã�häÆn 2) ( áŠ-VZzgŠv»gd$~gz0V™äÆn 1)
ŠzâV (3) Zzg  (1) (4) (AiÆ£x6, 3)

Z#',¹{âVÃëŸF,KM~�hZY@*ìÂ¢ic*Š{gz×ƒ@*ìXYV .25

(zzÉ
4-

÷
HGE~¶MCì 2) (zzÉ

4-
÷
HGE~ZŸ†ƒ@*ì 1)

(Zy~ÐÃð7 4) (',¹{âVÅZÐZŠ~̧]~ZŸ†ƒ@*ì 3)
',t¢~ZEwƒäzZÑ#4Zk—»¯ƒ@*ì .26

(
"5½h4è
HEYHE 4) (ö&4-ê

HGE 3) (@*= 2) (**Mzx 1)
',¹Z,~ó',¹Ã™Zzg',¹‘~ZEwƒäzZÑ',¹|c*#4Zk—»¯ƒ@*ìX .27

(
"5½h4è
HEYHE 4) (ß; 3) (Z',u 2) (**Mzx 1)

',¹MÑ]ÃMyHY@*ìÂZy~ñ�Š#4ucZzg¤/xƒ™{g`™@*ì .28

(’ 4) (wZg] 3) (ÂZ**ð 2) (0*ã 1)
Ë@*gÐ{g`ƒäzZàwZg]ÅlZg»Z®gZk@*gÆâŠ}óîwZzgñN*ð6,ƒ@*ìXtÒy .29

(ßì 2) (9ì 1)
(ñN*ðZzgîw6,ƒ@*ìâŠ}6,7 4) (âŠ}Zzgîw6,ƒ@*ìñN*ð6,7ƒ@* 3)

',¹Šzg~ZEwƒäzZá@*g¬xîg6, .30

(¤/x7ƒD 2) (¤/xƒYD� 1)
(¹7YY 4) (qbÅzzÐ¤/x7ƒD 3)

',¹¢Æ#4Ãic*Š{ŠJ-¤/x™ä6,z{¾�Zzg{g`™D� .31

(¹7YY 4) (’ 3) (gzÝZzgwZg] 2) (gzÝ 1)
Z##4@*gÐ',¹gz*gCìÂz{ .32

(qbƒY@*ì 4) (Ãðp~7MC 3) (uŠƒY@*ì 2) (¤/xƒY@*ì 1)
',t¢ÆOñZk¢ÃZEw™ÆëðÃŸùƒäÐgzuMh� .33

CFL (4) (ìX 3) (%Yg~ 2) (Îe* 1)
ìÂM\¾ÃgzÝÆnZEw™**I™,Ð LED Zzg CFL Z¤/M\Æ0*k .34

LED (4) CFLS (Üs 3) LED Zzg CFLS (2) CFL (1)

133



Ai@*g»Zq-gN*•Zƒ@*ì�{m''Ð»gHY@*ì .35

(|è 4) (»³ 3) (@*= 2) (½] 1)

AiÆOñZEwHY@*ìX .36

FUSE (4) CFLS (3) LED (2) MCB (1)

â¡9Ze}äZXŠHX .37

(¢ZzgeZ#-.ð
JE

4) (¢ZzgR,Z$i¨é EEg% 3) (R,Z$i¨é EEg%ZzgeZ#-.ð
JE

2) (¢ZzgeZ#-.ð
JE

1)

9�h»ZN[<X .38

(uYÅ̂%ZzgÈ™äÆáZEwƒ@*ìX a) ( ) (È{: 1)

(',¹Šzg~�g™õM!ZEwƒ@*ìX b) ( ) (Îó 2)

(',¹gzÃ*gäÆnZq-gZ3 c) ( ) (uY^ 3)

™ä6,Šz!*g{uYå̂ƒY@*ì Reset (;BÐ d) ( ) MCB (4)

(6ðÂZ**ðÃ',¹ÂZ**ð~ps™äzZÑM! e) ( ) (æAi 5)

bódócóaóe (4) dóeóbóaóc (3) aódóc eób (ó 2) eódócóbóa (1)
(Current Electricity) '''',,,,ttttggggzzzzZZZZVVVV  

(ìX emf ',¹¸]ø�»fg=) .39

tÓx  (4) ¾ñ  (3) ÒR,~  (2) − (1)
ÅZk§b°pÅY$ËìX emf ¾−Æ .40

(A',¹ŠzgÆ−»zzÉ4-÷
HGE 2 (Z»ðµ',¹!*g»',¹Šzg~Zq-6ÎäÆnHŠH»x) 1)

(íqgz!*ÑÓx 4)           (R,ì»zzÉ4-÷
HGE²',¹gz#ƒ 3)

HƒÏX V ÆR,ì6,»Ä̧{ Cell Š~ˆ̂~ .41

 (4)  EI (3) E+Ir (2) E − Ir (1)

HƒÏX V ÆR,ì6,»Ä̧{ Cell Š~ˆ̂~ .42

  (4)  EI (3) E + Ir (2) E − Ir (1)

T~6ðÂZ**ðó',¹ÂZ**ð~psƒä6,',¹gzaZƒCìóBCìX Cell .43

',¹jãá  (4) Mð{:  (3) U*â~',¹{:  (2) Z’Zð{:  (1)

134



6,ƒ@*ì ____ ',¹{:ÅZ0+gzã'×ZØ»Z®g .44

(',−zVÆŠgxyeÏ 2) (',−zVÆÒgK 1)
(íqgz!*ÑÓx 4) (',t0*æ{Å¡]óZg‚iZzgŠ 3)

ky~Z',¹MÑ]Zzg¢z){Ã�hZY@*ìX .45

ëŸ§iÐ  (2) ë{§iÐ  (1)
(¢ÃëŸZzg!*¹ÓxÃëáZi~ 4) ëáZi~§iÐ  (3)
ìfsÅ̂Æ_.�h}‰�X &'×Z¤XÅ'×ZØ .46

ÆŠgxyñW,'×ZØXƒÏ B Zzg A Âe�
 (4)  (3) (2)   (1)

.47

ÆŠgxyñW,'×ZØ C Zzg A

(4) (3)    (2)  (1)
ÆŠgxyX B Zzg A Š~ˆ̂~çŠw'×ZØHƒÏÕo .48

(4) (3) (2) 4R (1)

ÆŠgxyX B Zzg A Š~ˆ̂~çŠw'×ZØHƒÏÕo .49

4R (4) (3)   (2) 2R (1)
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ÆŠgxyŠ~ˆ̂~çŠwc*ñW,'×ZØHƒÏX B Zzg A Õo .50

(í 4) (3) (2) (1)

i:

ÕoÆŠgxy Q Zzg P fsÅ̂~çŠwc*ñW,'×ZØHƒÏŠØ‰ .51

(4) (3)  2R (2) 3R (1)
i:

¬xîg6,‚Š{zta-',¹{:~t',−}Zzgµ',−}Æîg6,F,KMzZgZ7ZEwHY@*ìX .52

Pb Zzg Cu (4) Zu Zzg Pb (3) Mu Zzg Zn (2) Cu Zzg Zn (1)
‚Š{zta-',¹{:~·z]̧{ZkÅzzÐz�Š~MCìX .53

(²w 4) (',t0*æ{ 3)  »Ûzãfg= emf (2) (',−}Ð 1)
‚Š{ztS-{:��',¹»fg=ìZk~—·z]̧{qÝ™**ƒÂ¾ŠJ]»',−{ZEw™**e’X .54

(g 4) (!5½2.ç G
YEGE 3) (i7- 2) (@*= 2)

6,ƒäzZÑ¿X Lead ‚Š{ztð{:~ .55

(',¹{:Å&¢A~ZŸ†™@* 2) (',¹0*æÏÆ¿~ZŸ†™@* 1)
(eg`',ŠZgzV~ZŸ†™@* 4) (',¹{:Å&¢A~¤/Zz^Ñ@*ì 3)
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È{:~ZEwƒäzÑZñ4³gZàX .56

(ŠzâV 3 (Zzg) 1 () 4) (Z_Og 3)  (ÓÏ¬ïì 2) (',t0*æ}Å§b¿™@* 1)
KEY ����ZZZZ!!!!****]]]]

1 - 3 2 - 2 3 - 2 4 - 1 5 - 2 6 - 3 7 - 3 8 - 3 9 - 2 1 0 - 4

1 1 - 2 1 2 - 2 1 3 - 1 1 4 - 1 1 5 - 3 1 6 - 4 1 7 - 4 1 8 - 1 1 9 - 2 2 0 - 1

2 1 - 2 2 2 - 2 2 3 - 3 2 4 - 4 2 5 - 1 2 6 - 4 2 7 - 1 2 8 - 3 2 9 - 1 3 0 - 2

3 1 - 2 3 2 - 1 3 3 - 4 3 4 - 4 3 5 - 1 3 6 - 2 3 7 - 3 3 8 - 1 3 9 - 4 4 0 - 4

4 1 - 2 4 2 - 1 4 3 - 1 4 4 - 1 4 5 - 3 4 6 - 2 4 7 - 2 4 8 - 4 4 9 - 2 5 0 - 1

5 1 - 4 5 2 - 1 5 3 - 2 5 4 - 1 5 5 - 3 5 6 - 2

iiiiZZZZZZZZ++++bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
Rð
ÛZ$¹Òè

EEä¾§bU*"$H�!*ŠßV~',¹!*g0*ñYD�X -1

ƒZð˜iÆfg= (4) XÆfg= (3) ½g{Æfg= (2) gZ–Æfg= (1)

zztð',¹{:Å{xV -2

None (4) ŠzâV (3)
$©‹3ï
GG

GE (2) £ò¿ (1)

æ¼',¹{:~0*ñYäzZÑ²w -3

(4) (3) (2) Zñ4³gZà (1)

æ¼',¹{:~¾sc6,t',¹!*g0*c*Y@*ìX -4

None (4) @*=Åsc (3) i7-Åsc (2) »g0Åsc (1)

!*z̀ó',¹{:~!*z̀óÆ‚BÃ̈K6ðF,˜0*c*Y@*ìX -5

(4) (3) (2) (1)

Zy',¹{âVÃW‚ãÐZEwHYYìX -6

È',¹{: (4) !*Mzó',¹{: (3) æ¼',¹{: (2) zztð',¹{: (1)

Y~¾‚bŠZVäU*"$H�',¹ZzgïÞ~gZ„mìX 1820 -7

¡Í-.5ë
E

GEY (4) Z'.2.ç GFJ (3) mzw (2) Zzzg· (1)

Z'.2.ç GFJÆ¦ñ;BÆZßw~ZùVªCÙ™@*ìX -8

†!‚ (4) Ñà‚ (3) ',¹gz (2) ïFèoÅ‚ (1)

™D�X ______ x/',¹!*gZq-Šzu}Ã -9

None (4) ŠzâV (3) Š« (2) æ (1)

0*ñYD�X ______ ',¹!*gËŸÆ -10

None (4) R6, (3) %œ/}~ (2) Z0+g (1)
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z{ñÝT~Z9Z÷ÅÃ',Z',¿~WCìXZ(ñÝB@*ìX -11

',¹ú   (4) ',{{ (3) qb   (2) $½iªî IE
(1)

z{Ÿ�Z9ZyqÝ™@*ìtB@*ìX -12

Z9zZj\   (4) t',{{ (3) $½iªî IE
(2) µ',{{ (1)

',¹!*gÅTW!Ðe÷ÅYCìX -13

š~   (4) $½iªî IE
(3) zz«e (2) Z*e (1)

Âx~ZkZ»ðÐªCÙÅYCìX C.G.S.þ(Permitivity) Å7 K -14

Z*e (4) ',tú (3) eZ+ (2) EH (1)

',¹yZyÅñ�ŠÏÅÙ|#ZkW!ÐÅYCìX -15

Zy~Ãð7 (4) Z*e (3) ',tú (2) zzt¢a (1)

ŠzÕoÆŠgxy#³',¹yZyZq-ÃÅ.ïEµ!*gÃw•Š¶ÐHƒZ»xZq-�wƒÂZyÆŠgxy·z]̧{ƒÇX -16

Zq-¢a (4) Zq-9Ze (3) Zq-Z'.2.ç GFJ (2) Zq-zz« (1)

zz«Z»ðìX -17

Óx (4) ',¹¸]ø� (3) ',¹·z] (2) ',¹¸{ (1)

�w°]Ð%ZŠ -18

EH (4) zZ^ (3) Z'.2.ç GFJ (2) zz« (1)

HƒÇZ#Z7ëŸ�hZYñÇX emf zZá&{âV»®ÿ N
2V Zzg 1.5 V ó1V -19

4.5V (4) 3V (3) 2V (2) 1.5V (1)

BCìX _____ ËŠJ]Åz{',¹{¤TÅ¯Y6,ŠJÂV~Z9ZâVÅWzZiw•Å#¿ƒCì -20

Rö (4) '×ZØ (3) ¸]ø� (2) ',¹gz (1)

'×ZØÃªCÙ™äÅ´#ÖìX -21

(4) ββββ (3) χχχχ (2) αααα (1)

= -22

(4) (3) (2) (1)

zZµƒCìX ______ Å7~ ÆZW,Z]ÆZŸ†Ð R ZzxÆçÆ_. -23

Ãð7 (4) xgLì (3) ¶ (2) ZŸ† (1)

£g~'×ZØÆîg6,ZEwÅYäzZàŠJ] -24

Maganin $41ºé GEá (4) ZC¬ (3) –D (2) @*= (1)

138



)ZzîZâYÐ%ZŠ -25

Óx (4) ',t0*æ} (3) 4ñÝ (2) ÇeZ-e (1)

Ë',¹Šzg~',¹gzÅ7ÃF,KMŠ¶cZEw™D�X -26

g-6^ (4) '×ZØ (3) zz«eY (2) Z*eY (1)

',¹gzÅZ»ð -27

�w (4) eZ+ (3) zz« (2) Z'.2.ç GFG (1)

»xÅz{lZg�Z»ðµ!*gÃÑpÐ„ÐZkJ̀-ÑäcŠg»gƒBCìX -28

',¹z‰Üø� (4) ·z]̧{ (3) Ãu',¹!*g (2) ',‰ÜŠzg (1)

‚Á',¹!*g»_·B@*ìX -29

',¹'×ZØ (4) ',¹¸]ø� (3) ',¹jy (2) ',tgzZV (1)

ƒÇX (e.m.f.) Z#{âyÃëÂZi~�hZYñÂ',¹¸]ø� -30

Æ{ä»zzÉ4-÷
HGE e.m.f. ƒÐÁ (2) Æ{ä»zzÉ4-÷

HGE e.m.f. ƒÐic*Š{ (1)

ñW,',¹ø�#ÐÌÁƒ@*ì (4) »qÝ¢[zzÉ4-÷
HGE e.m.f. Óx{Ây (3)

HƒÇX e.m.f. zz«ƒVÂÀ 4 Zzg 3,2 !*nKM e.m.f. Z¤/&{âVÆ -31

9 (4) 18 (3) 20 (2) 24 (1)

HƒÇ²Z7ëÂZi~F,KM~�hZY@*ìX e.m.f. zz«ƒÂÀ 5,4,3 !*nKM e.m.f. Z¤/&{âVÆ -32

20 (4) 5 (3) 18 (2) 12 (1)

',¹™g@ÅZq-Vw -33

eZ#-.ð GE
(4) zztð{: (3) È{: (2) 8zn,y (1)

ÅZ»ð (P.D.) ·z]̧{ -34

zz« (4) sÞ (3) �w (2) Z'.2.ç GFG (1)

6,ƒ@*ìX ______ ËñÝÅ'×ZØ»Z®g -35

tÓx (4) F,ZlÀŠ~ (3) îw (2) âŠ}ÅâÎ (1)

'×ZØZzg'×ZØâ¦~t
ÛtìX -36

Zq-„âŠ}c'×ZØâ¦7$+r (2) Zq-„âŠ}c'×ZØ$+rgSì (1)

tÓx (4) '×ZØ»Z®gâŠ}ÆZ…Š6,ƒ@*ì (3)

',¹!*gÅw•6,�ZW,Z]zZµƒD�Zk»_·B@*ìX -37

Zg¬Ù',¹gzZV (4) ¤/ŠÙ',tgzZV (3) ‚Á',¹gzZV (2) Ãu',¹gzZV (1)
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]k~*g@*ìÂZkñÝ~',¹gzƒÏX "t" ÃÅ.ïE',¹!*gËñÝÆÀŠ~F,ZlÐ q Z¤/ -38

(4) (3) (2) (1)

Z¤/Zq-ÃÅ.ïE»',¹!*gËñÝÆÀŠ~F,ZlÐZq-]~*g@*ìÂ',¹gzÅ7ƒÏX -39

Zq-Z'.2.ç GFG (4) Zq-�w (3) Zq-zZ^ (2) Zq-zz« (1)

',¹¸{ÅZ»ð -40

Zq-Z'.2.ç GFG (4) Zq-�w (3) Zq-zZ^ (2) zz« (1)

Zk`6,ƒÇX V ìÂ',¹¸{ +q �w»xZ-x0*@*ì²',¹!*gË`6, W Z¤/ -41

(4) (3) (2) (1)

z{W!�',¹¸{Åe÷™@*ìX -42

Ammeter (4) Wattameter (3) Galvanometer (2) Voltmeter (1)

·z]̧{�Ë',¹JZY)',¹W!(~ƒ@*ìB@*ìX -43

Wattage (4) zzÉ
4-

÷
HGE (3) ¤‰Ü (2) '×ZØ (1)

ñÝÅVwìX Non-ohmic -44

Condensor (4) Resistor (3) Diode (2) Triode (1)

ÆçÅZq-ZëÑo Ohm -45

Zy~ÐÃðÌ7 (4) xŠ (3) ÁŠ (2) ZzœŠ (1)

ËñÝÅ'×ZØZkÆîwÆ -46

¹ÁƒCì (4) wkpÐƒƒCì (3) gZ„pÐƒƒCì (2) ÛƒCì (1)

ŠJÂVÅ'×ZØŠ~ZŸ†Ð -47

¬(,fìQnì (4) xgSì (3) nì (2) (,fì (1)

ËñÝÆÀŠ~F,ZlÆgKZzg'×ZØ~sģƒ@*ìX -48

(4) (3) (2) (1)

ËñÝÅ'×ZØ»Z®gƒ@*ìX -49

',tÃZEw™äzZà—6, (4) ZkÆâŠ}ÅâÎ6, (3) ',¹{:Å'×ZØ6, (2) ZkÆ',¹ø�6, (1)

F,ZlÀŠ~ÆgÕ~ZŸ†Ð'×ZØ -50

¬(,fìQnì (4) xgSì (3) nì (2) (,fì (1)

Z#'×Z¤ëŸ�h~YC�Â -51

0*c*Y@*ìX Potential Difference ZyƒÐuzV6,Zq-„ (2) Zyƒ~Zq-„',¹gz*gCì (1)

Óx (4) ',¹gzZyƒ~„ƒYCì (3)

ƒÏX Zzx�Š~'×ZØÅ7 30 ZzxZzg 20 ZzxìXŠz'×Z8VÅ© 100 &'×Z8VÆ�hÅñW,'×ZØ -52

Zzx 30 (4) (3) (2) (1)
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ƒÂZyÅçŠw'×ZØƒÏ 10ohm Zzg 50 ohm ëŸF,KM~Z¤/Šz'×Z¤!*nKM -53

Ãð7 (4) (3) (2) (1)

'×Z8VÃáZi~�hZYñÂçŠw'×ZØ Zzg -54

(4) (3) (2) (1)

= ÃáZi~�hZYñÂçŠw'×ZØ Zzg Šz'×Z8V -55

2.5 (4) 1.66 (3) (2) (1)

tZ§hVÐZ-x”{»xÅZq-{mlZgÆfg=ÓxßgÂV~)z~lZgwZg]aZƒCìX -56

ç’ñÂZ**ð (4) zZ^»ç (3) �w»ç (2) EH»ç (1)

= ',¹gz  x ',¹¸{ -57

ÂZ**ð (4) '×ZØ (3) ',¹¤‰Ü (2) ·z]̧{ (1)

Z#ËW!Ð',¹gz*gCìÂaZ”{wZg]gZ„pÐƒƒCìX -58

tÓx (4) z‰ÜÆ (3) '×ZØÆ (2) ',¹gzÆ%,Æ (1)

aZƒCìX ______ Z#',¹gzË@*g~Ð*gCìÂ -59

gzÝ (4) WzZi (3) wZg] (2) w• (1)

»È -60

Zq-zz« (4) Zq-Z'.2.ç GFJ (3) Zq-�w (2) Zq-zZ^ (1)

s',¹W!',¹ïFZâ!ÆZßw6,FFƒ@*ìX -61

zzt¢a (4) R,Z$i¨é EEg% (3) Z*e (2) gze (1)

wZg]»çŠw85ÐöG)z~ƒ@*ìX  -62

(4) (3) (2) (1)

)z~ƒ@*ìX 1KWH -63

zZ^] (4) zZ^] (3) zZ^] (2) zZ^] (1)

)»x(Å7ƒÏX W Zk»·z]̧{ƒÂ R ',¹gzË'×ZØ~ñ�ŠƒZzg i Z¤/ -64

(4) (3) (2) (1)

ƒÏX (P) '×ZØƒÂ',¹¤‰Ü R zzÉ
4-

÷
HGEZzg V Z¤/Ë@*g~ -65

(4) (3) (2) (1)

',¹ÂZ**ðÆZÜZsÃZkŸ‚ÐC[HY@*ìX -66

',¹gz x ]zZá (4) '×ZØ x ]zZá (3) ]zZá (2) ] x ]zZá (1)

]
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Å7ƒÏX R Z'.2.ç GFGƒÂZkÆ 0.5 zz«ƒZzg',¹gz 220 Z¤/Ë@*g»zzÉ4-÷
HGE -67

410 (4) 444 (3) 440 (2) 460 (1)

Å7ƒÏX W ZzxƒÂ 5 Å7 R Z'.2.ç GFGƒZzg 0.5 Z¤/',¹gz -68

12.5 (4) 1250 (3) 125 (2) 1.25 (1)

Å7HƒÏX R Z'.2.ç GFGƒÂ 0.3 (i) ZzxƒZZzg',¹ 2 Å7 (R) Z¤/'×ZØ -69

zzu 1.6 (4) zzu 2.3 (3) zzu 0.6 (2) zzu 0.15 (1)

9Ze}Æ¬çÆ_.',t0*æ{ÐWiZŠƒäzZágzZâVÅSgZ„pÐƒƒCìX -70

6ðçŠw (4) ',¹¤‰Ü (3) ',¹gz (2) z‰Ü x ',¹gz (1)

z‰Ü

Z(',@T~',t0*æÏ»¿HY@*ìX -71

êâ¢a (4) zzt¢a (3) ',@ (2) Z2Z: (1)

z{¿T~Ë',t0*æ{Å¹zZµƒCìX -72

Rotational Electricity (4) Electrolysis  (3)  Current Electricity  (2)  Static Electricity  (1)

',¹¸{ÅZ»ð -73

Zzx (4) Z'.2.ç GFG (3) ÃÅ.ïE (2) zz« (1)

ÂZ**ð»JZY -74

',¹6 (4) KXz~ (3) š~ (2) ',¹¢ (1)

Zq-úg~)z~ƒCìX -75

�w 4.2 (4) �w 8.4 (3) �w 0.418 (2) �w 4.18 (1)

(J= ªwZg]»nw85ÐöGC[™D�)ª "J" -76

(4) (3) (2) (1)

)z~ƒ@*ìX 1 K.W.H. -77

(2) (1)

(4) (3)

)z~ƒ@*ìX e.c.e. e0+~Æ -78

0.000068 gm/coloumb (2) 0.0009 gm/coloumb (1)

0.001118gm/coloumb (4) 0.000312gm/coloumb (3)

ƒCìX e.c.e. ¤/ZxKË',t0*æ{ÐWiZŠƒ@*ƒÂZkKÆ m ÃÅ.ïE',¹!*g q Z¤/ -79

(4) (3) m / q (2) q / m (1)

)z~ƒÇX (z) e.c.e. ƒÂZk—» "t" ',¹gz*Zgä6,WiZŠƒCì²z‰Ü "i" Ë—ÅSì� m Z¤/ -80

(4) (3) (2) mit (1)

z{',¹0*æÏ»¿TÅæŠÐwzsZzgZDwÅŠ}YD�BD�X -81

Electronegativity (4)   Electro typing (3) Electron Affinity (2)    Electroplating (1)
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¡Í-.5ë
E

GEYÆZßwÆZEwÐëtW!»g™Mh�X -82

tÓx (4) zz«eY (3) Z*eY (2) gzeY (1)

¡Í-.5ë
E

GEYÆ!*N;BÆZßw~ÞŠ]ÅZi¾ÃªCÙ™CìX -83

Óx (4) ¸]Å‚ (3) ',¹gzÅ‚ (2) ïFyZyÅ‚ (1)

Æ_____ Ë`6,ïFZâ!Å¤‰ÜgZ„pÐƒƒCì -84

'×ZØ (4) ',¹gz (3) ',¹¤‰Ü (2) ',¹¸{ (1)

ziy�CÙÃë�X -85

¤/Ä
gg~ÑÄ (4) ziyçŠw (3) ziy�CÙ (2) ‚@ziy (1)

z{',@TÆfg=',t0*æÏ»¿åHY@*ìX -86

Ammeter Z*e (4) Galvanometer gze (3) zz«¢a (2) zzt¢a (1)

~�hZY@*ìÂsƒ@*ìX Parallel ÃgzeÆ‚BZ#ëÂZi~F,KM Shunt Á'×ZØzZá -87

Zzx¢a (4) zzt¢a (3) zz«e (2) Z*eY (1)

Z¤/ËZzœ'×ZØzZá@*gÃëŸF,KM~�hZY@*ìÂtƒ@*ìX -88

zz«¢a (4) Z*e (3) Zzx¢a (2) zzt¢a (1)

pÐƒƒ@*ìX ÃuẑZágze~iZztZ¾Zs -89

(4) H (3) i (2) V (1)

ƒÇX e.c.e. ¤/ZxSe{ƒCìÂZkK» m ÃÅ.ïE',¹gz*gä6, "q" Z¤/Ë',t0*æ{Ð -90

(4) (3) m/q (2) q/m (1)

)',¹ "Z" ]kJ-*ZgäÐ',t0*æÏÆŠzgZye{ƒCìÂZk» "t" "i" Ë—ÅS',¹gz "m" Z¤/ -91

6ðçŠw(ƒÇX
(4) (3) (2) mit (1)

z{',¹W!�¹gK',¹gzÆT+cZEwƒ@*ìX -92

zzt¢a (4) zz«¢a (3) gze (2) Zzx¢a (1)

¡Í-.5ë
E

GEYÆ!*N;BÆZßwÆ_.ñÝÅw•Å‚ƒÏX -93

ŠgxãZi (4) gKZi (3) a¶Zi (2) ZùV (1)

z{Zßw�»guZzgZjÆ!*g}~ïFèo̧]Å‚ªCÙ™@*ìX -94

9Ze}»Zßw (4)
¡Í-.5ë
E

GEY»Zßw (3) »Zßw Maxwell (2)  Z·Æ¦ñ;B»Zßw (1)

»Z®gZk6,ƒ@*ìX RPM ',¹ñR,Ågëg -95

tÓx (4) ',¹gz (3) »̂gK (2) }VÅ®ZŠ (1)

ÂZ**ð~ps™CìX ________ ',¹ñR,',¹ÂZ**ðÃ -96

tÓx (4) âgÅÂZ**ð (3) ÂZ**ð!*Á{ (2)
85ÐöGÂZ**ð (1)
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',¹ñR,~!3¨Òï EGEÅ¢zg]ƒCìX -97

None (4) ŠzâV~ (3) ñR,D.C. (2) ñR,A.C. (1)

ËïtZzgˆÆŠgxy0*ðYäzZàZŸ°w•ˆ~aZ™CìX -98

',¹ït (4) ',¹'×ZØ (3) ',¹gz (2) ',¹¸{ (1)

LLZâà',¹gzZk‚~ªCÙƒCìX�pŠZkÃaZ™äzZàïF¡Ó½ø
E

~p~Å#¿™CìXóó -99

mzzw»ç (4) 9Ze}»ç (3) �»ç (2)
¡Í-.5ë
E

GEY»Zßw (1)

¡Í-.5ë
E

GEYÆ¦ñ;B»Zßw~ÞŠ]ÅZiÐ%ZŠ -100

None (4) w• (3) ïFyZy (2) ',¹gz (1)

Zq-zz«]°Z'.2.ç GFJÐ%ZŠ -101

None (4) Zq-Zzx (3) Zq-{~ (2) Zq-Ë (1)

eZ&4-.ð
JGEÐaZƒäzZà',¹gz -102

None (4) ŠzâV (3) DC (2) AC (1)

aZ™@*ìX emf Z#Ãð|�Šw',¹gzÅzõÐŠzu}ˆ~Zâà -103

Óx (4) !*bZâq (3) ïFZâ! (2) pŠ»gZâ! (1)

Ã¥x™ä»Ÿ‚ e.m.f. Zâà -104

(4) (3) (2) (1)

R,Z$i¨é EEg%~R,Z$i¨é EEg%ÅÚƒCìX Step up -105

¹ic*Š{ (4) ¹Á (3) Zq-Ðic*Š{ (2) Zq-ÐÁ (1)

R,Z$i¨é EEg%~U*â~ˆÆ!VÅ®ZŠ Step down -106

Z’ZðˆÆ)z~ƒCì (2) Z’ZðˆÐic*Š{ƒCì (1)

Z’ZðˆÐŠztƒCì (4) Z’ZðˆÐÁƒCì (3)

¤‰ÜÅF,−~ZkHEwÐ0*zgÅ¶6,‡10*c*YYìX -107

ËÌ½]»@̀ŠZy (4) 3,xßì»@̀ŠZy (3) ™zç»@̀ŠZy (2) @*Æ»@̀ŠZy (1)

ñR,k~Zk»ZEwƒ@*ìX A.C. -108

Zy~ÐÃðÌ7 (4) ZŠJCô (3) ŠJC*¶ (2) ŠzŠJCô (1)

�Ë',¹ƒZøJ-(Að FX™ðYCìZk~zzÉ4-÷
HGE "Major Load Current" -109

� ',¹gzZzgzzÉ4-÷
HGEŠzâVÌ¹ÁƒD (4) ',¹gzic*Š{ZzgzzÉ4-÷

HGEÁƒ@*ì (3) ¹ic*Š{ƒ@*ì (2) ¹Áƒ@*ì (1)

�wXwZg]Zzg',¹gz~sÚƒCìX -110

Ð¼ic*Š{ƒCì t',¹gz (2) Æ)z~ƒCì t',¹gz (1)

ªŠztƒCì t',¹gz (4) ÐÁƒCì t',¹gz (3)

R,Z$i¨é EEg%~sZßwZEwƒ@*ìX -111

pŠZâª»Zßw (4) !*bZâª»Zßw (3)
¡Í-.5ë
E

GEY»Zßw (2) Z'.2.ç GFG»Zßw (1)
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KEY

1 - 3 2 - 3 3 - 1 4 - 2 5 - 2 6 - 4 7 - 1 8 - 2 9 - 2 1 0 - 3

1 1 - 1 1 2 - 3 1 3 - 1 1 4 - 2 1 5 - 2 1 6 - 1 1 7 - 4 1 8 - 3 1 9 - 4 2 0 - 3

2 1 - 4 2 2 - 3 2 3 - 2 2 4 - 2 2 5 - 4 2 6 - 4 2 7 - 1 2 8 - 3 2 9 - 2 3 0 - 1

3 1 - 4 3 2 - 3 3 3 - 1 3 4 - 4 3 5 - 4 3 6 - 4 3 7 - 1 3 8 - 1 3 9 - 4 4 0 - 1

4 1 - 1 4 2 - 1 4 3 - 3 4 4 - 2 4 5 - 3 4 6 - 2 4 7 - 1 4 8 - 3 4 9 - 3 5 0 - 2

5 1 - 1 5 2 - 1 5 3 - 1 5 4 - 1 5 5 - 1 5 6 - 2 5 7 - 2 5 8 - 4 5 9 - 2 6 0 - 2

6 1 - 3 6 2 - 4 6 3 - 4 6 4 - 1 6 5 - 3 6 6 - 1 6 7 - 2 6 8 - 4 6 9 - * 7 0 - 1

7 1 - 2 7 2 - 3 7 3 - 1 7 4 - 2 7 5 - 1 7 6 - 3 7 7 - 3 7 8 - 4 7 9 - 2 8 0 - 3

8 1 - 3 8 2 - 4 8 3 - 1 8 4 - 3 8 5 - 3 8 6 - 1 8 7 - 1 8 8 - 4 8 9 - 2 9 0 - 2

9 1 - 3 9 2 - 2 9 3 - 1 9 4 - 2 9 5 - 4 9 6 - 1 9 7 - 2 9 8 - 2 9 9 - 2 1 0 0 - 2

1 0 1 - 2 1 0 2 - 1 1 0 3 - 3 1 0 4 - 1 1 0 5 - 2 1 0 6 - 3 1 0 7 - 3 1 0 8 - 1 1 0 9 - 2 1 1 0 - 4

1 1 1 - 3
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XXXX‚‚‚‚bbbb DDDD++++gggg++++uuuuØØØØ]]]]))))§§§§TTTTDDDD++++ggggöööö((((
(Teaching Methodology - Science)
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‚0ZV�¼™D�z„‚bìX �

‚bÐ%ZŠ¥â]qÝ™äZzg¦gZ]‡ì™äÆnZ(g™Š{§i»gìX �

D‚bŠg]&¡]~|Zæ�·�ZâVÃeäzZÑxDìX)',z$hÀö
E

( �

D‚bŠ!*]x@Z]Æfg=¦gZ]»µ/Zõ[ìX)Ã**g^( �

IƒÆfg=óŠ!*]Æfg=óxÎaÆfg=qÝ™Š{D„‚bìX)M&4k5é JEHM( �

M&4k5é JEHíÆ_.LL‚bÆ%Š*Z0+SìZzgŠ*Æ%‚b6~ìXóó �

8Š*Æx@Z]óÒ**]óïz[ZzgZEwÆ§hV„»**xLLD‚bóóìX �

D‚bz{Dì�pŠZOŠ~óZˆk',F,~ó!Z0+Ziz„Å
ÛzrŠ}X �

‚bx@Z]Æfg=Yõ™DƒñqÝHYäzZÑDìX)e¶e~»ge( �

ñ�Š{ŠzgÆ‚0ZâVÆ_.LLZK̈y»ZL!*g}~ZLZ§ZszZ)sÆ!*g}~Y'Zzgâj1C �

DÆn»x™**„‚b»_·ìX
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ÛzrŠ¶zZÑçzyD �

„LLâj1C_·óóB@*ìX
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‚bÚx@Z]óŠ!*]ZzgZ$‹5é E
EtZzgo]Æfg=ZLM\Ð0zZ/qÝ™äZzgZkÅo �

™ä»§i»gìX)Z%kZÎÏZcÃgŠ~ZezZ$g.3ï
EEHM~‚b(

‚b!*‡°{Zzgfí{™Š{Zõ[ìX‚bÅZg»Y»Z0+Zi{¡zZu]»fí{™**„7É‚bŠZâV �
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‚0ZVD‚bÃŠzUƒVÐŠÙ�X �

(Dynamic View) wHCU .2 (Static View) jãU .1

‚bŠgZÝŠ/{âVÆŠ!*]ZzgÑözŠx@Z]ÆŠZ],{¿ÐyZƒZDìX‚bDZzggŠ¿»Zq-2 �

XZkÆZßw»§iZzgF,çz;Æfg=Ììóó)‚bxy0*zg6,gz�( ì
ìX ‚b»ãCŠ~m8Š*Æ!*g}~¥â]Æ”wZzgqÝ”{¥â]Æfg=}òÃZ~.™äÐ �

‚b»_·Z¤/Šg„§iÐHYñÂ
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ƒ@*ìX
»ù·ìX (Product) ZzgqÝ¿ (Process) ‚bŠgZÝ§&¿ �

¥â]Z‰™äÆZfgZù}¨gz„óçŠgó6,ÄZzgËXÆiJ-îÆZ§hVc*Šzu} �

ZÖp~‚bIÆZ0+ZizZîZgÃLL‚b»§&¿óóë�X
D‚bZq-§i„»**xìX �

D‚bZq-4ÚìX �

D‚bËUÅ9eö™CìZzgZkzZãeöÆfg=qÝ™Š{}ò»_·™CìX �

‚bZq-àx§iZõ[ìX �

‚b~ËUc*—Æ!*g}~¬ê™**ZzgÃt‡ì™**eìX �

¬gèƒD�ZzgpsƒDgT�X (Principles) ZzgZßw (Laws) ‚bÆ®Í/õG �

‚bwHCƒCìX �

D‚b‚³Ãc*]Å7Í×V™CìX �

D‚b~ÚŠ!*]Æfg=5¥â]qÝƒCgS�ZzgZkÆfg=qÝ™Š{‚—¥â]~ �

ÚZŸ†ƒDgLìZzg$+sƒñŠ1Vóx@zVÅgzÝ~‚³›ëÌpsƒDgT�X
‚0ZyËÌÃbÃw½My7BÉCÙÃtÃÚ6,npgT�X �

‚bÅÅ`Zzgï»Ñ¡]~Zy̧Z2Zzgà]ÃŠgc*ÄHYñXÅzzÐ¡~úZïZq-{m �

F,KMZzgöÆ‚BgzúƒDgT�X
x@Z]ÅãCŠ6,„GzŸ]Z~.GYD�Zzg'×h+ï™äÆĜzŸ]ÐÃc*]Ã‡ìHY@*ì �

�MÐ™̧̂Z2c*à]Å̂Z(g™fe�X
D‚bx!¨gz„»ù·ƒCìX �
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D‚bÅi'g'øDfs�X �

ÎZÑ]™äÅ'g] .2 x@{™äÅ'g] .1

Gz£‡ì™** .4 Š/™äÅ'g] .3

ŠgzÈ~™** .6 gZñ‡ì™**&³Z~.™** .5
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‹t™** .10 Z0+gZ`™** .9
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eUVÆfg=qÝHY@*ìZzgtz‰ÜZzg(ÆjZáÐY‘YäÆ‡.ÞƒD�X
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¹Y@*ìX (Concept) fg=‡ìƒäzZàgZñÃ„¦g
Zßwz{ë{Z°g��Z¦gZ]ÅãCŠg\‡ìGYD�XŠgZÝtz{‡°}�XÅ ZZZZßßßßwwww:::: �

»g™ŠÏc*ZâYÆgzt6,Zy»Z®gƒ@*ìX
zWîg6,zZhZZßw�Ë{m1Å=ô™DƒVÃc*]c*¸Z2BD�XZÐzŸs#ó ÃÃÃÃtttt:::: �

ªkZzgZnÆbCÙZz›ë~mÅÂ±ÆnZEwHY@*ìX
qÝ¿ÆZÁÜÆŠgxyøDfsm0*c*Y@*ìX �

›ë ¦gZ] Zßw Ãt ‡ây
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ÛŠ» GGGGzzzz££££‡‡‡‡ìììì™™™™********:::: �

¡Zq-ìwóZ0+Zi{ƒ@*ìX
ZL7™Š{GzŸ]ÅYõÆnZEwƒäzZÑ¿„Š/B@*ìXŠ/Æfg=ËGz£ ŠŠŠŠ////™™™™********:::: �

ÅYõÅYCìX
D‚bÃŠgkzD+göÅãCŠ6,Šz”V~„™Mh�: �

ƒ43š5é EGG]z6ð‚b .1

§»C‚b .2

ƒ43š5é EGGCz6ð‚b:)Y0+ZgZzg8Š*Ð0ZâYÆpZmF,I¯z^Zzg¯z^ÆŠzgZyƒäzZà �

p´VÂZ**ðZzgÂZ**ðÅZÕÿ&p´VÆ0D„ƒ43š5é EGGCz6ð‚bìX
tZZâYóÂZ**ðZzgÂZ**ðÅªVÐ0DìX DDDDƒƒƒƒ44443333šššš5555éééé EEEEGGGGGGGG]]]]:::: �

ZâYÅF,IZzgZk~p~Ð0DìX DDDD6666:::: �

i0+{Z�x»_·§»]B@*ìX §§§§»»»»]]]]:::: �

DDDD‚‚‚‚bbbbÅÅÅÅ‚‚‚‚||||#### �

D‚bÆqÝ¿ D‚bÆ§i¿
(Product of Science) (Process of Science)

(Facts / Truths) ‚³›ë / §&¿ /
(Concepts) ¦gZ] / §i»g /

(Generalisation) Àè / §ig‚ð /
(Laws) ¸Z2 /

(Theories) Ãc*] /
(Principles) Zßw /

ZmC‚|# i&F,0Ì‚|#
(Substantine Structure) (Syntactic Structure)

¦¦¦¦ggggZZZZ]]]]ùùùù‡‡‡‡ììììƒƒƒƒDDDD����:::: .1

ËÌ§»Cc*8Š*Ð0Àè„ÐD‚bÆ¦gZ]‡ìƒD�ZzgtZÐZŠ~›ëZzg_.!*C �
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Š!*]»ù·ƒCìX)ZXe~Xßgq-(
ƒD�X (Experiences) D;]Æ_.Zõ[XÅãCŠŠ!*] �

Z#Løg}jZkKŠ!*]qÝ™D�A$ZyŠ!*]Ðøg}Z¡!úV~p~zZµƒCì �

c*qCÆÝlë�XZk§iÐ¦gZ] (Engrams) XŠâr~zZµƒäzZàgKÏp~ÃZEZk
Æ‡ì™ä~jZkK»gzw¹Zëƒ@*ìX

Š!*] Zõ[
¦g‡ì™**   ZŠgZu       Zˆk             ¦

(Concept. Formation) (Perception) (Sensation) (Stimulus)


ÛŠ~LÐpZkK~Zˆkƒ@*ìZzg¸ZˆkZŠgZuaZ™@*ìTÅzzÐ¦gZ]‡ìƒD� �

X
¦gZ]‚Š{c*ë{ƒMh�X �

6Ãc*]ù‡ìƒD�: �

x@{

Gz£‡ì™**

Ãt‡ì™**&%:

Š/™**

6Ãc*]&6%ä»g™**
Z_^M&4k5é JEHMÆ_.LLè<ØÆ%‚b6~ìZzg‚bÆ%è<ØZ0+JìXóó �

D‚bäøg~i0+ÏÆ£g~4~aZÅìZzgtøg~i0+Ï~ZkuJ-ŠZ4ƒ_ì�ZkÆ �

%øg~i0+Ï**eƒ™g{̂ìX
D‚bZ%Y]~øg~æŠ™g„ì�øDfs�: �

âjwz){ .5 Å .4 fgZùÜzÜ .3 igZ®) .2 ¡ .1

M`ÃðÌà~Zkz‰ÜJ-ZLz�ŠÃ‡ì7gÄYZ#J-ZkÃãCŠ~‚³¥â]ZzgÁZiÁPyZâV �

~ãCŠ~'g'qÝ:ƒYNX
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ìX

§§§§iiiiDDDD++++ggggööööXXXX‚‚‚‚bbbb
Â‚bZki!*yÐâpfì .1

ÃgÏ (4) ²! (3) ÑH (2) 
ÛZú (1)
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Psycho (4) "Biotica" (3) "Zorlopio" (2) "Scientia" (1)
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rw (4) Ã**ĝ (3) ',z$hÀö
E

(2) M&4k5é JEHí (1)

ZkÆ_.IƒÆfg=Š!*]Æfg=xÎaÆfg=qÝ™Š{D„‚bì .4

+g (4) ',z$hÀö
E

(3) M&4k5é JEHí (2) Ã**ĝ (1)

ZkÆ_.D‚bZq-§iïì .5

',z$hÀö
E

(4) M&4k5é JEHí (3) Ã**g^ (2) ¤/ö (1)

D‚bÆŠzUƒV»ù·ìT~ÐZq-§i¿Z#�ŠzuZ .6

¸Z2 (4) Zßw (3) qÝ¿ (2) x@{ (1)

‚bÆ®Í/õGZzgZßwƒD� .7

Ãð7 (4) t (3) x (2) ¬gè (1)

D‚bÅi'g]ì .8

›ë (4) x@{™** (3) ‡ây (2) Zßw (1)

‚³§i¿Æfg=�¦gZ]c*¥â]qÝƒD�D»eJç»g™ä~æŠÇgƒD�TÃ¹Y@* .9

ì
Õi (4) §ig‚ð (3) qÝ¿ (2) §iZõ[ (1)

F›ëÃŠ™ä6,ZyÆŠgxy0*ñYäzZáxg¤VÆfg=‡ìƒäzZáìÑ]Ã¹Y@*ì .10

Ãt (4) ›ë (3) ¦g (2) Zßw (1)
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1 2 2 1 3 2 4 2 5 1 6 2 7 1 8 3 9 2 10 2
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D‚bÆqgzfsD+g+ZŠZg�: �
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Z§VÆn5gZ�³™CMg„ìX‚b»DZ§VÅF,šMÆn¢zg~ìX¹Ï
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oÅY¢zg]

CY ñZŠ½
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t(‚J-î»iÜìX .7
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ZkÃzZãZzgºmƒ**ec .5
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ZZlxÆ‚³z‚bŠø7[ƒD�X�øDfs�:

)ßY6,FFz‚b .3 ‚³>]&Z/á�z‚b .2 ŠgCz‚b .1

‚³D+g+zZõ!¿~ZjwÆZ§ZszZ)s~ñ�ŠŠø7[z‚b» ŠŠŠŠggggCCCCóóóóZZZZ¨̈̈̈KKKKããããzzzz‚‚‚‚bbbb:::: .1 �

oƒZEwHYñXTÅzzÐ%ËyaÆCYÃêŠZâYÐgzÙk™zZc*YYìXZkÆ
´z{ZjwZzg`ÆŠgxygZ‚Ì‡ìƒ@*ìX

160



ŠgÏÂ[�gc*4Ó#ÖÅ§sÐ,·ƒVZEwÅ ICSE óCBSE óSCERT ZZZZ////áááá����zzzz‚‚‚‚bbbb:::: .2

Y$Ë�Xà]c*C‚³ÃX̀ZZ+&g‚b&̃G+XjZ!YCÃz){X
Virtual Libraries .3 Websites .2 Interactive CD's .1 ))))ßßßßYYYY6666,,,,FFFFFFFFzzzz‚‚‚‚bbbb:::: .3

Perjrect Ideas .6 Online Magazines .5 Digitalzed books .4

‚bÐ´g‚b&̀ZZ+&̃G+ �
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D Science Reporter (English) CSIR  Dr K S Krishnan Marg, Near Pusa Gate, 

New Delhi - 110 012 

D Vipnet - News (English) Vigyan Prasar BGVS - C-18, Street, New Delhi.

D Junior Science Digest - 21 Shanker Market , New Delhi - 110001.

D School Science, NCERT, New Delhi.
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D Discover (http://www.discover.com/)
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Interactive C.Ds

D Innoser (www.cdindia.com)

D BPB (www.bpbpub.com)
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»[Zq-ZziZgƒ@*ì2g)y(Æ;ðV~ZLñZŠ)C(ÃZL—F,+„~£gZ])Z¾Znz£œ( �

)
´45À�ê
EEY

( Æ_.ZLóg{:)Zjw(~eJäÆnX
»[Ð%ZŠ¡z{p}7ì�ZjßV~gzZîîg6,D+göGYD�ÉZk~z{ÓxŠ!*]/áï �

��Zjw~aÃqÝƒD�XZjwÅ7g~i0+Ï»[ì�aÅi0+ÏÆCÙUÐƒ™*gCì
ZzgaÅáZiy,ÅyæŠŠîìXóó)Z}X!Xzm,à(
»[Ð%ZŠæg?Åz{ù¦ÃÒìTÆfg=æg?ÆZ0+gZzgæg?Æ!*CÙ£/}òÃÑc*Y@*ìXóó �

)ZÉ¾æ
YEhgZzgú(
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(Z±gÐ»[Ð%ZŠD+g+zZõ!6,z¤/ZxÅ¿Mzg~ÆnCYZzgZ‚E+{ŠzâVÃ2w°ŠJ- �

àä»Zq-gZ3ìX
»»»»[[[[ÅÅÅÅDDDD++++zzzz++++ÆÆÆÆZZZZßßßßwwww

!Zßw � ¬»Zßw � '%Ãi»Zßw �

åZõ!Š!*]»Zßw � Ezàq»Zßw � D»Zßw �

xÁ»Zßw � 
Û›ÆZz‡]Æ4ZEw»Zßw �

`%œ/e$»Zßw �

»»»»[[[[ÅÅÅÅDDDD++++zzzz++++ÆÆÆÆ§§§§jjjj
@*g]§ig‚ð � ÄZã§ig‚ð � ;C§ig‚ð �

Z»ðÅ§ig‚ð � ë%œ/~§ig‚ð � x§ig‚ð �

Zq-æ',ZzgYì&6VÆqï¿»ZÖgìwD+göB@*ìX �

D+g+zZõ!¿ŠgZÝyZzgCYÆŠgxy!*bg*ó¤̈DZzg¤̈DÆŠgxy!*bg*Zzg¤̈DZzg �

D+g+ZâYÆŠgxy!*bg*ÐñW,Zõ!¿zZµƒ@*ìX
¬xîg6,D+g+§hVÃŠz”V~„HYYìªy%ÃiD+g+§iZzg'%ÃiD+g+§iX �

Æ_.‚bÅD+göÆnøDfs\g/á]G�: 1986 ¸ò(0*Œ �

CYÆn£g~‚bÅ½
ÛZëÅYñX D
‚bÃoÅçÙ¢zgc*CÃ7gZ™ä»fg=¯c*YñX D
CY~‚³gz-VZzg‚³ZŠZgÃ(,JzZŠc*YñX D
gzi%{i0+Ï~‚³DÆZ:t6,izgŠc*YñX D

CYÃ‚bÆ!*g}~¥â]
ÛZëÅYNYèZkÃgzi%{i0+Ï~Zq-zWZ:‡]Ð ¥¥¥¥ââââ]]]]:::: �

zZô7,@*ìXCYÃÎ‚Ì›ë¦gZ]‚bÅZ/áñZzgZyÆŠgxyg*»Dƒ**e’X
CY~Š!'g'óy~'g]óx@ZC'g]‰ZDwZ@*g**‚bÆ‚iz‚âyZzg ''''gggg''''ZZZZzzzzgggg&&&&&&&&:::: �

ZMÑ]»ûZEw™ä»eàóMÑ]Å%#ÖzŠg\oÐzZ%ƒX
D‚bÆCYÃ�d$zÕyÅF,¹~‚bÆ�·Z%wŠ]óbCÙ¡]‚³ ŠŠŠŠppppZZZZzzzzggggŠŠŠŠggggÙÙÙÙÏÏÏÏ:::: �

§hVz){ÅŠgÙÏƒ**e’X
‚0ZâVÆZXŠZ]zZu]ZzgZyÅÎZö/~z){ÐgzÙkƒ**e’X �

X‚bÅD+gö»ZëÑ‚4Z0+Zi„Zzg‚³'×Z`aZ™**ìX ‚‚‚‚³³³³ZZZZ0000++++ZZZZiiii„„„„ZZZZzzzzgggg‚‚‚‚³³³³''''××××ZZZZ`̀̀̀ZZZZzzzzggggggggzzzzØØØØ �

x@{Zzg„~W~Z0+ZiZzgîf‚ƒXÂø]Zzg®ZÑNŠZ]Ð6,}ƒXhV~)ïƒX
)Y—ZgZzg›ë»|ÙƒX
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Û›ÆZz‡]»9ZEw™}ZzgZ+u¤/ñVZzgxÁ„~'wƒ�œ 



ÛÛÛÛ››››ÆÆÆÆZZZZzzzz‡‡‡‡]]]]ÆÆÆÆxxxxÁÁÁÁ:::: �

jƒV‚Š{**»g{ZâYÐ%ä»g™**z){X
D+gö»ÑCYÅi0+ÏÃ4¯äÅF,šM
ÛZë™**TÆfg=¡zøy iiii0000++++ÏÏÏÏÃÃÃÃ4444¯̄̄̄ääääÅÅÅÅFFFF,,,,ššššMMMM:::: �

¡ÆZßßVÐzZ%ƒZzg¡qi0+Ï*ZgnXZzgZL£gi0+ÏÃ4¯nXCYZLywY̧ò
âjwçÙzÕãqÑ]ÐpŠÃëM}™ÆZKi0+ÏÃpÎZgZzg6,ä]¯ÃX

(Curriculum and Syllabus) »»»»[[[[ZZZZzzzzggggŠŠŠŠgggg((((]]]]
¬xîg6,»[ZzgŠg(]ëpŒYD�Z#�ZyŠzâV~¹(,Z
ÛtìXŠg(]Zq-±(‚w �

Æn–™Š{»!ñç¬]Åz„T~D+g+zZõ!§j/áï�X
»[Šg(]Æ´z{)»!u¤/ñV6,Œƒ@*ìX �

ŠŠŠŠgggg((((]]]] »»»»[[[[
Šg(]özŠƒD�X D
Šg(]ÃZŠgÏñZŠ~F,KMŠc*Y@*ìX D
Šg(]bìX D
Šg(]~E70*ðYCX D

»[EZgƒ@*ìX D
»[)özŠƒ@*ìX D
»[Zjw»åâjwƒ@*ìX D

‚‚‚‚bbbbÆÆÆÆyyyy~~~~££££////SSSS::::]]]]
M`ÆZk)~Šzg~‚bÅZÌÐël!zZ%�X �

‚b»y~ZL&ÆÏ³]›ZzgZLM\Ãz%™äÅ&¢AƒX �

)eZËuz}-gZŠZJ™Á( "Love for the profession for the subject and for the student" �

y~oƒ(‡/ƒãe’XZzgz{ZºZÎ‚³'×Z`Zzg‚³gzÇV»qïƒ**e’X �

»CÙ#Ò)®) Activity Packs Zzg Activity Cards ZkÃD‚b6,̂gqÝƒXz{CÙ$Æn �

~Ä™}X
z{'%ÃiD+g+§hVÃZCñX �

‚b–ó*Iw–ÆMÑ]y~z�MÑ]ÆZEwÐ4îg6,zZ/ƒX �

™nX D+g+zZõ!ZâYÃ¯äZzgZLZjwZzgâjw~Šø7[z‚b»½7gZEw Low cost no cost z{ �

Š}X z{$zgCYÅÈZ‚ÛZð™}ZzgCÙgziD+g+zZõ!u¤/ñVÆŠzgZyIƒ~záZzgoƒtg} �

z{å‚ŠÏZzg—ZDƒñCYÐ!*bé�wgÇZ¹ZCŠz„‚¶ZzgZLM\ÃZy»gÚÆîg6, �

7™}X
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z{)~D+g+§hVÃZCñX �

ñ�Š{Šzg~ƒäzZàŠgc*:VóZÏÃ]Ð!*ģìZzgögó3i*z){~záX �

#{)®)c*æg?ÅegŠ-Zg~J-z{özŠ:ƒX �

zWZ‹ZzgÄz‚»qïƒX �

µ/‚i~Æ‚B‚B¿Mzg~ÃD¯äzZÑƒX �

ZÐZŠ~Z%Ã]Ã7ÃgnpƒñZCYÃZµZµxÁº!™}X �

Zk~ZOò&¢Añ�ŠƒX �

§iD+göÃŠz”V~„HYYì: §§§§iiiiDDDD++++ggggöööö:::: �

y%Ãi§iD+gö .1

'%Ãi§iD+gö .2

Z(Š*§iD+gö�Zq-§†ƒXZk§ig‚ð~yÅ,%œ/~wgBbì yyyy%%%%ÃÃÃÃiiii§§§§iiiiDDDD++++ggggöööö:::: �

�#Ò)®)ÅÓxu¤/ñV6,”ƒCìZzgy„¥â]»u*ƒ@*ìX
t].h+§i§ig‚ðìXTÅãCŠZõ[Æ;CUƒV6,ŒƒCìXT~ ''''%%%%ÃÃÃÃiiii§§§§iiiiDDDD++++ggggöööö:::: �

¤̈DÅ,%œ/~wgBbìX�#Ò)®)ÅÓxu¤/ñV6,”ƒZzgy»™ŠZgÜsZq-gÚZzg
œª»gJ-özŠƒ™g{Y@*ìX
y%Ãi‚bÆ§iD+gö~)g»§ió)ZzgbCÙZC§iZzgbCÙZC§iz){/áïìX �

'%Ãi§iD+gö~‚4§ióZÏ°§ióµ!*ð§ió§8gR,~»§ióIƒ»§ió!i›Õä IEC§ió �

)bÃi™ä»§iz){/áï�X
‚‚‚‚bbbbÆÆÆÆyyyy»»»»ggggzzzzwwww �

yZq-µ/»gƒ@*ìX D

yœ̈ª»gƒ@*ìX D

z{Zq-&b»gƒ@*ìX D

Zq-=ƒ@*ìX D

`ÆZñg~Ñq-ƒ@*ìX D

z{Zq-g=»gƒ@*ìX D
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gÚƒ@*ìX D
z{Zq-gZ‚»gƒ@*ìX D
z{Zq-Z0+gZ`™äzZÑƒ@*ìX D

‚bÅD+gö~Zk§ig‚ðÃzWîg6,ZEwHY@*ìXtZ`Zð§ig‚ðÅ ZZZZ5555ZZZZYYYY§§§§iiiigggg‚‚‚‚ðððð:::: �

¡ìXZk~y¥â]Ã¬xÐ{mZzg**¥xÐ¥xÅ§s(,J@*ìXyCYÃ¬¬xZßwçc*
‡°{e@*ìZzgPZßßVZzgà]ÅzŸs#™@*ìX
Zk§iÐz‰ÜÅYƒCìXtyÆ»xÃM‚y™@*ìXHg{z‰Ü~»[ÅŠÅY$ËìXt �

‚bÅD+göÆnñizVìXZ%tZq-)¡~z);C§ig‚ðìX
Zk~ic*Š{F,qCÃZEwHY@*ìZzgZkÐ¥â]ic*Š{ZzgF,šMÁQìX �

Zk§ig‚ð~y{mÐ¬x¥xÐ**¥xÅ§s(,kìXCYVßVÆfg= ZZZZ̀`̀̀ZZZZðððð§§§§iiiigggg‚‚‚‚ðððð:::: �

ZßwzçZ*»g™D�X
Zk§ig‚ðÐCY~Šp~ZŸ†ƒ@*ìX D
t”wD»Zq-ëwZzgx§iìX D
CY~pŠZOŠ~aZ™@*ìX D
tZq-¡~;C§iìX D
tZq-NgëgZzgz‰ÜÔ§iìX D

 (Deductive Method) ZZZZ5555ZZZZYYYY§§§§iiiigggg‚‚‚‚ðððð (Inductive Method) ZZZZ`̀̀̀ZZZZðððð§§§§iiiigggg‚‚‚‚ðððð

ZßwzçZ*Æfg=VBqÝÅYC�X .1

¬xÐ{m›ëZ~.GYD�X .2

êŠZßßVÐ̂kVBZ~.ÅYC�X .3

ZkÆnc*ŠŠZ“&qC¹¢zg~ìX .4

ic*Š{œZzgz‰ÜÅ¢zg]7ƒCX .5

™@*ìX (Imitate) ¤̈DÜ .6

ŠzuzV6,Z®g™**7,@*ìX .7

t!&6VÃ
Ûzr7ŠêX .8

CYZzgyÆŠgxyZq-§†m‡ìƒ@*ìX .9

CYÃic*Š{ZEyZzgpÙqÝ7ƒCX .10

VßVÆfg=ZßwzçZ*Z~.GYD�X .1

{mÐ¬x›ëZ~.GYD�X .2

k̂VßVÐêŠZßßVÃZ~.HY@*ìX .3

tîsæCƒ@*ìX .4

ic*Š{œZzgz‰ÜÅ¢zg]ƒCìX .5

¤̈DZq-[ƒ@*ìX .6

pŠZõ[Ã
ÛzrqÝƒ@*ìX .7

CYZzgyÆŠgxyŠz§†m‡ìƒ@*ìX .8

!&¢A
Ûzr0*CìX .9

CYÃic*Š{Ðic*Š{ZEyZzgpÙqÝƒCìX .10
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$$$$ÅÅÅÅµµµµ////ÈÈÈÈ~~~~YYYYVVVV¢¢¢¢zzzzgggg~~~~ìììì �

»x[ZzgñW,D+göÆnX D
H7,J**Zzgù7,J**ìzZãƒY@*ìX D
zZãÑñ�Šƒ@*ìX D

$»¾§b¬gs™Zc*YñX D
yZLÙ‚~$ÃYg~g‚rìX D
¥ÑÆ�ZL$ÅŠgz7ÅYõ™YìX D

$$$$ÅÅÅÅµµµµ////ÈÈÈÈ~~~~ÆÆÆǢ̄̄̄ZZZZZZZZ++++ �

ñZŠ*yÃ7™äÆn±§iZC@*ìX D
D+göÎ‘ŒÙuzŠ6,MÐ(,fìX D

y‰Ù£œÃ7ÃgÄ™MÐ(,kìX D
CYÅŠpZzgZ0+Zi„ZzgZyÆgz-V»ìwg‚rìX D
yÃpŠZ®g~ZzgpŠZOŠ~«™@*ìX D
z‰ÜÅYƒCìX D

)¢zg~Z¬Š{ÐXYYìX D
CYÅŠÍV$ÆŠƒäJ-',ŒÛZggS�X D
$$$$µµµµ////$$$$ÅÅÅÅSSSS::::]]]] �

£œ6,FFƒCìX D
D+g+MÑ]ZEwGYD�X D
‚—¥â]Ã6¥â]Ð�hZY@*ìX D

úDÆñZµƒD�X D
$ÃZ»ÇV~„HY@*ìX D
iu¤/ñV&xÁÃ¬„³HY@*ìX D

Zq-¬xZ*ŠHì D
ZYZ*Š=ô™@*ì D
ZdŠgz»Z*ŠbCÙ{™@*ì D

xZ*ŠOW,™@*ì D
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))))§§§§iiii:::: �

tZq-Š*=w¬x§iD+göìX DDDD
DZk§iD+göÐÓx£œzæ¬7g}7ƒDX

ÐâpfìTÆpLL7,−óóÆ�X 'Logo' D)ŠgZÝ
tZq-y%Ãi§iìX D
Zk~Z*Šu¤/xƒ@*ìZzgCYÜsFggT�X D
Zk~c*ŠŠZ“ÃZÌŠ~YCìX D
Áz‰Ü~ic*Š{ñZŠ
ÛZëHY@*ìX D
»[özŠz‰Ü~M‚ãÆ‚BåHY@*ìX D
Zq-Mù·&CYƒäÆ!*z�Š$ÅD+göM‚ãÐÅY$ËìX D
Zk~Š!*]&xÁÆnÃð(7ƒCX D

ÆZßwÆÜsìX (Learning by doing) t§iZõ[&+g=¿ D
Z’Zð)oVÃ7,JäÆaÆ7ìX D
t§i‚bÅD+göÆañizV7ìX D
tZq-ñe$Ãg§iìX D
Zk~i'g'6,zZy7m™54è

G
GX D

))))zzzzbbbbCCCCÙÙÙÙ{{{{»»»»§§§§iiii �

Zk~yñZŠ*yÃ)ÆZ0+Zi~7™DƒñŠ/™ÆŠî@*ìX DDDD
Zk§iÆŠzgZyD+g+ZâY»ZEwHY@*ìX D
Zk~z‰ÜÅYƒCìZzgCY‚³Š!*]»x@{™D�X D
t'%Ãi§iD+gö7ìX D
ZÐZŠ~&6VÅÙ|#7ƒ0*CX D
ZZZZÏÏÏÏ°°°°§§§§iiii �

MgZxZ7Z8-ä7HX H.E. Zk§iD+göÃ6,zW DDDD
Ð1ŠHTÆpLLZÏs "Heuresco" §i¹Y@*ì�Zq--**ãÂ Heuristic ZÏ°§iÃ D

Æ�X ™**óó
Zk§iD+gö~CYpŠx@{™D�pŠÐÎhZzgpŠÐ»x™D�ZzgpŠêfe�X D
t§iD‚bÅD+göÆnñizVìX D
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tC~‚³§iÃZCäÅF,šM™@*ìX D
DZk§iD+göÐCY~‚³'×Z`‚³Z0+Zi„ZŠgZu!&¢AÅ'g'6,zZymf�X

CY~W~Z0+Zi„aZƒ@*ìX D
Dgzi%{Æ)b»ipŠÐˆl™@*ìX
DZ’Zð)oV&åâ~R6,t§iZ(g7HYYX

µµµµ!!!!****ðððð§§§§iiii
6,FFìX (Pragmatism) t§iD+göYye-~ÆÃt’)Ò3ïGG �

~7HZzge-~Æ¦gZ]Ã 1908 ZXZ}XZ-yÍä (J.A. Stevenson) ZÏ§iD+göÃ �

eZË×R,uä
ÛzrŠc*X
ËiÔX»ãCŠ~µ/»gHY@*ìX �

µ/ÃC6,ð0*7Y@*ÉCYpŠZkÃJw™D�X �

CYÆ¢zgc*]Æ_.µ/‚i~ÅYCìX �

µ/i0+ÏÆÇ)bÐ%1oƒ@*ìX �

yÅwZq-gÚÅƒCìX �

Zõ[&+g=¿6,«ìX Learning by doing t§i �

tCYÃœ¿¯@*ìX �

tZq-/g~§iìX �

CY~_·ÅzÝaZƒCìX �

Z½ÎZzgïV™»x™äÅ&¢AaZƒCìX �

ZÐZŠ~Z%Ã]Å¶K0+„ƒCìX �

CY~‚³'×Z`‚³gz�‚³Z0+Zi„aZƒ@*ìX �

§iD+gö~¹ic*Š{z‰ÜŠg»gƒ@*ìX Zk �

Ùz‰Ü6,»[å7HYYX �

tZq-)ñî§iD+göìX �

µµµµ!!!!****ðððð§§§§iiiiÆÆÆÆZZZZŠŠŠŠZZZZââââ]]]]
¥â]gkge™**)Z0+gZ`™**( � ñZŠZ‰™** � XÅÙ|# �

³Z~.™** � ‹t™** � g7g^»g»g™** �

¥â]»Z:t™** �
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§§§§8888ggggññññ~~~~§§§§iiiiDDDD++++ggggöööö
Zk§iD+gö~CY~yø�aZ™@*ì�z{ŠpÐŠ/Z�xŠ}nX �

Š/ÆZ¾Znz£œÃzZãHY@*ìX �

Zk~yŠ/ÃF,KMzZg±Z0+Zi~Z�xŠêìZzgMÑ]ÅF,KMZzg§i»gÃCY6,zZã™@*ìX �

t§iCYÅi'gÂVÃ
ÛzrŠêìX �

t‚³gz-VW~Ã̀Zzg‚³¿ÅƒaZ™@*ìX �

tZõ[&+g=¿ÆZßw6,ìX �

ZkÆn�{§8gR,~ZzgCYözŠZzgyF,šMc*Cƒ**e’X �

Zk§iD+göÐCY~ZnÅ'g'aZƒC�X �

z̧°&6V~ZŸ†ƒ@*X �

§iD+gö~Š/{:~#Ò)®)ÆCYÅ®ZŠŠ/{:~MÑ]z){6,Z¹&§hV6,Z�xŠc* Zk �

YYìX
Class Front Method .1

Zk~¬xMÑ]ÁyazZáMÑ]ZEwGYD�XCÙ¤̈DZÐZŠ~îg6,Š/Z�xŠêìX �

Group Method / Rotation Method .2

Zk§iD+gö~#Ò)®)ÆÓxCYÃ¤/zƒV~„™ÆŠ!*]Z�xŠØYD�XZk§iÃMÑ] �

Å¶ÅzzHY@*ìX
Divison - Part Method .3

X Zk§i~Z¤/Š/¹îsZzgë{ƒÂZkÃZZz‡]~åHY@*ìX}òˆ~qÝGYD� �

(Historical Method) @@@@****gggg]]]]§§§§iiii
‚bÅD+göÃZkÅ@*g]¥â]ÅãCŠ6,D+göÅYCìX �

t‚³ExZkÅ@*gõÐ0¥â]
ÛZëÅYC�X �

Zk~‚0ZâVÅÎZö/~óZXŠZ]Zzg&]Ã,ÐÒyHŠHìX �

Porblem Solving Method

CÙ
ÛŠÃZKi0+Ï~Zz‚bÐŠzegƒ**7,@*ìXZy)bÃZ¹i™**7,@*ìeìz{ZkÆ¤/Šz7Æ �

)bƒVc*Y)bc*Švë{)bƒMh�XaÅi0+ÏÅ»x!»Z®gZkÆ)bÆi™äÅ
Z,®)6,«ƒ@*ìX
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XÃiÆ§i~IÆñZŠÃZq-XÅ̂~ÑäÆnñizVqÑ]»ZN[HY@*ìZzgyCÃ �

F,KMŠ}™XÆiÆngÉð™@*ìX
XXXXÆÆÆÆiiii~~~~¬¬¬¬xxxxîîîîgggg6666,,,,CCCCYYYYÃÃÃÃqqqqbbbb))))bbbb

ñizV§i»g»:ƒ** � ÎiÅ&¢A~¶ � XÃ4îg6,:i™0***X �

Kã$zgc*Vz{xVz){ � XÃ4ZzgzZãîg6,:' �

XXXXÆÆÆÆiiiiÆÆÆÆ§§§§iiiiÆÆÆÆZZZZŠŠŠŠZZZZââââ]]]]
¢zg~¥â]»”w&Z‰™** � XÅÂ± � XÅÙ|# �

oƒfgZ$šð JV»”w � ¬gèieð&+− � ¥â]ÅF,KM �

}òÅo �

¯̄̄̄ZZZZZZZZ++++
CY~pŠZõ[Å&¢A6,zZymfìX �

CY~£/S:]pŠZOŠ~z){Å¬Š'aZƒC�X �

CYÃÌi0+Ï~Šg7)bÃi™ä~çzyƒ@*ìX �

{{{{xxxxVVVV
ZkÆnic*Š{z‰ÜŠg»gìX �

tZ’Zð)oVÆnoƒ7ìX �

Zk~yÃ¹ic*Š{œ™ã7,CìX �

(Assignment Method) ºººº$$$$||||öööö GGGGEEEE§§§§iiii
‚bÆZòt»Zq-Šzu}ÐŒÛRmƒ@*ì$ÃZq-ß~å™äÆaZkÃgLgL D �

HY@*ìX (Assignment) ”V~„HY@*ìXZq-ßÆZ0+gåKYäzZázÃº!
Zk§iD+göÆŠz{ƒD�: �

pgŠ&¿z .1

Š!*Cz .2

(Scientific Method) ‚‚‚‚³³³³§§§§iiii
ìX (Product) ZzgõÝ (Process) D‚bÐ%ZŠ§i¿ �

ïÆ³~66Zßwz̧Z2»¼gƒ@*ì®ZZkÃCðÆZÏsÃ„‚³§i¹Y@*ìX �

)bÃZq-ºm§iÐ%³zZgi™**„‚³§iB@*ìX �

‚³§iÐCY~‚³'×Z`‚³̈gz„‚³gDyz¬ŠZ]6,zZymf�X �

äZzgˆ~±hÎæä‚³§iÆZŠZâ]Ã7HX Karlpearson ~1937 �
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ZZZZŠŠŠŠZZZZââââ]]]]
X»‹t � XÃÒy™**&°pÒy™** � XÅÙ|# �

Gz£‡ì™** � Å=ô (data) qÝ™Š{ñZŠ � ¥â]ÃZ‰™** �

6qÑ]Æ_.Zk»Z:t™** � Àè™** � Gz£ÅYõ �

(Activity Based Method) 
!!!!iiii››››ÕÕÕÕääää IIIIEEEECCCC§§§§iiiiDDDD++++ggggöööö

D‚bÅD+göxÁÐ½~7,~ìXZnÆxÁZ�xŠ}™4Z0+ZiÐD+göÅY$ËìX �

ZkÐCY~¥â]ÔŠ!*]Ôgz-VÔŠwVZzg'gÂVÃ
Ûzrƒ@*ìX �

Zk§iÐCY~pŠZõ[Å&¢AaZƒCìX �

xÁÃ/áï Socially Useful Productive Work ~Z3g¸ðbzäZjßV~ 1977 �

™äÅ\glÅX
(Work experience) xÁ6,ic*Š{izgŠïƒñ»xŠ!*] SUPW ~̧ò(0*ŒäÌ 1986 �

Æ**xÐxÁgÇ‰X
äÓxZõ!Š!*]Ã»[Æîg6,â**X (1964-66) Z&++Z�mz �

xxxxÁÁÁÁÆÆÆÆZZZZllllxxxx
xÁÃ&”V~„™Mh�X �

(1) Exploratory - getting knowledge 6¥â]qÝ™** �

(2) Constructive - getting experience 6Š!*]qÝ™** �

(3) Expressional - giving presentation ™** bCÙ{ �

DDDD‚‚‚‚bbbbÆÆÆÆxxxxÁÁÁÁ~~~~åååå\\\\ZZZZÆÆÆÆ¦¦¦¦ggggZZZZ]]]]
\ZÆ_.ñZŠ*y~xÁ:ƒVÂz{ñZŠ*y„�X �

Zõ!%:: S.E �

(1)  Engage (2) Explore (3) Explain (4) Elaborate (5)  Evaluate

D+gö‚b~ZâY»bCÙ{¹ZÌ»qïƒ@*ìZzgCYÃZZâYÆbCÙ}ÐZy~ZºZÎZzg �

®aZƒ@*ìX
P‚³u¤/xV�D+gö~gzbeZr�X �

‚bñi* �

(Field Trips) I¿Æx@Z] �

z){X (Science Fairs) ‚bÅúö �
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INPIRE (Innovation is Science Pursuit for Inspired Research) �

ŠØYgì�X Awards Æ Inspire ÐCYÃ 2007-08 �

™zh–G‰X 1979.25 Æn Inspire ŠHgƒ,»!µ/~ �

µµµµ////ÈÈÈÈ~~~~ÅÅÅÅ»»»»gggg~~~~
D‚b~CÙ)®)ÆnZq-‚w~»[å™**ƒ@*ìXZzgyZkÐ´Z¦ZŠÃCY~aZ �

™äÅÃÒ™@*ìXñW,D+göÆnyZµ"»g™@*ì�øDfs�:
‚Ñ:µ/ .1

-.$öy&µ/ .2

ci+öy .3

‚Ñ:µ/ŠgZÝy‚w½ÆGz£»xÃ±Z0+Zi~å™äÆn(‚wÑzqƒä ‚‚‚‚ÑÑÑÑ::::µµµµ////:::: �

Ð¬»g™©8ìX»[Å',z‰ÜŠÅµ/È~ƒCìXZk‚Ñ:µ/Å»g~~øDfsï]Ã
7Ãg3Y@*ìX
ZjwÆZc*x»gÅ®ZŠ D
D+g+ci+kÅ®ZŠ D
CÙ*yÆ-.$Å®ZŠCÙ-.$ÅD+göÆnci+zVÅ®ZŠ D
D‚Ñ:µ/Æ%:~øDfsZñg/áïƒäe’X

)®) .1 

*y .2 

Šg»gci+Å®ZŠ .3 

]ci+kÅ®ZŠ   .a 

D+göZzgŠ!*]ÆnŠg»gci+kÅ®ZŠ   .b 

”wÔ(Z¦ZŠ .4   

â;:-.$Å„Åµ/È~ .5   

D+g+zZõ!Õi&
Z�xŠØYäzZàu¤/xV

CCE

D+g+ZâY ci+kÅ
®ZŠ

-.$»**x â{ Ÿ¶Ky
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‚Ñ:µ/Å¿Mzg~6,y»gŠ¿ .6   

‚Ñ:µ/Å¿Mzg~6,œgægkÆtg}ZzggŠ¿ .7   

----....$$$$ööööyyyy
Z»ðµ/Šzu}µ1VÆ®.Þic*ŠZÌg‚rìX �

Å@Zc*]Æ_. 2011 Zzggc*4Šg(C{�Æ7icÄk RTE - 2009 ó2005 ¸òŠgc*4{� �

ps”{»[Æ�5»g™Š{ŠgÏÃÆ_.{mîg6,CYÃêŠ¦gZ]Ã‡.Þû¯äÆnx@{

ZzgŠ!*]Æfg=IÆnÃZ+{j§i6,µ/»gGYNXŠgÏÂ[Æ»[ÃPZ1Z[ÅZ»ÇV
~„HŠHìZkÆ�PxÁÌŠgÏÃ~ŠØ‰�X-.$öy*yñZŠ»Zq-(,ZšuìT
~D+göÆ”wÆnZõ!u¤/ñVZzgŠ!*]»Zq-Ÿƒ@*ìX
$¾§b7,J**ìH7,J**ìZk~ÃyÃyÐxÁñ�Š�Z¹ùÂHYñ‰Zñg»çHY@* �

Xì
CYÃD+g+zZõ!xÁ~ùÑq-HYñZy~®zŠpù
ÛzrŠ~YñD+g+zZõ!xÁ �

ÆẐy»çŠg¾§bHYñX
-.$öyqgzfs%:Å̂~–YñX �

)®) .1

$ .2

ci+kÅ®ZŠ .3

£/(£gZ] .4

ci+zZg~-.$Å„ .5

çŠg D+g+zZõ!ZâY&z‚b D+g+Õi ñZŠ*y ci+Å®ZŠ Ÿ¶Ky

¥xÆâF)ZŸ°z‚bóu¤/xV( .6

y»gŠ¿X .7
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cccciiii++++ööööyyyy&&&&$$$$ÅÅÅÅµµµµ////ÈÈÈÈ~~~~ �

µ/$&ci+öy~Šg`fsZŠZâ]0*ñYD�
)®) .1

$»**x .2

ci+kÅ®ZŠ .3

£/(£gZ] .4

ZŠZâ]Æ�D+g+zZõ!u¤/ñVÅ¬] .5

DDDD++++gggg++++zzzzZZZZõõõõ!!!!ZZZZââââYYYY
(4)

®®®®(((({{{{»»»»»»»»xxxx
(3)

DDDD++++gggg++++zzzzZZZZõõõõ!!!!uuuu¤¤¤¤////xxxxVVVV
(2)

ZZZZŠŠŠŠZZZZââââ]]]]
(1)

#…3ïEG .1 .I

f6w .2

D+göÐÎ́ZÑ] .3

Z´y$ .4

$»_·™** .1 .II

¤/z„IƒXzŸs# .2

Â± .3

CYÃÎZÑ]™äÆ .4

nÈZ‚ÛZð™**
xxxxÁÁÁÁ»»»»ÄÄÄÄ&&&&¦¦¦¦ggggZZZZ]]]]ÅÅÅÅƒƒƒƒ .III

bbbbCCCCÙÙÙÙ{{{{XXXXIIIIƒƒƒƒ .IV

ZZZZ!!!!xxxxXXXXççççŠŠŠŠgggg .V

ŠŠŠŠ,,,,XXXX ((((££££ggggZZZZ]]]]&&&&ZZZZ¦¦¦¦ZZZZ
ZjàR6,D+göÆnZ(£gZ]ÔZ¦ZŠzV»çHŠHìX�øDfw�X �

ZkÆ�z�;]e**Ô
ÛtZzgx¹ÔzŸs#™**Ô‹t™**ÔVBŠbÔŠgzÈ~™** ¦¦¦¦ggggZZZZ]]]]ÅÅÅÅƒƒƒƒ:::: .1

z){/áï�X
CY$Æ¦gZ]Ð0“uz2]ÆZiZ!ÆnyÐpŠ ÎÎÎÎZZZZÑÑÑÑ]]]]™™™™********ZZZZzzzzggggGGGGzzzzŸŸŸŸ]]]]‡‡‡‡ìììì™™™™********:::: .2

ÎZÑ]™,ÐZzgIƒ~zBÐZzgGzŸ]‡ì™,ÐX

176



a¦gZ]ÅƒÆnŠ!*]pŠZ�xŠ,ÐX ŠŠŠŠ!!!!****]]]]ZZZZzzzzggggIIII¿¿¿¿ÆÆÆÆxxxx@@@@ZZZZ]]]]:::: .3

CYÑ$k,~ÔZÚ,Mc*QË»ZÚz-Â™Dƒñ¥â] ¥¥¥¥ââââ]]]]ZZZZ‰‰‰‰™™™™ääääÅÅÅÅ''''gggg''''&&&&µµµµ////»»»»xxxx:::: .4

Z‰™,ÐZz3g!*‡°{îg6,Zk»‹t™,ÐX
ZkÆ�ÕÿQ@*g™ZkÃ**'×Š™,ÐZzg¦gZ]ÅƒÅzŸs#™, ÕÕÕÕÿÿÿÿQQQQ@@@@****gggg********&&&&%%%%ääää»»»»gggg™™™™********:::: .5

ÐZnÆZâYÅæŠÐ%ä»g™,ÐX
CYâjwÆÏ)1Cfzt»ZÖg™,ÐZkÆ´z{z{|ÃJw ÂÂÂÂ����&&&&))))1111CCCCffff&&&&ZZZZŠŠŠŠZZZZgggg:::: .6

™äZzg*ö™äÅ&¢AaZƒÏX‚0ZâVÆ].z4Å*ö™,ÐX/g~ZŠZgÅ
0*‡Zg~™,ÐX

ZkZ¦ZŠÆfg=CYqÝ™Š{‚³¥â]ÃZKgzi%{i0+Ï ggggzzzziiii%%%%{{{{iiii0000++++ÏÏÏÏ~~~~ZZZZ::::tttt&&&&§§§§CCCCààààqqqq:::: .7

~Z:t™,ÐZzg§CàqÅZÌÃY+ZzgâjwÆDÆÏÅgaZ™,ÐX
ŠŠŠŠggggÏÏÏÏÃÃÃÃ‘‘‘‘::::UUUU:::: 5555

Z’Zð)oV~¬xîg6,CÙ$Ð0£zk,Æx@}oøc*zZu] ¦¦¦¦kkkk,,,,ŠŠŠŠ¶¶¶¶XXXXÎÎÎÎGGGG1111nnnn:::: .1

Æ‹ØÆfg=Z’ZYÅ̂ìXt£zk,oøc*zZu]ŹòtÆZ’ZðxÁÆîg6,ñ�Š�X
$ÆŠgxyLL!*¾óó~ÎG1nóó**xÐxÁŠØ‰�t$Ð´ ÎÎÎÎGGGGXXXX1111nnnn:::: .2

ñç¬]ÃzWZ0+Zi~KÆÑÆ�gÇ‰�X
X ŠzgZy$LLZ(<óóÆ�xÁŠØ‰��LLZõ[&+g=¿óóÆ¾nÐŠØ‰� ZZZZ((((<<<<:::: .3

$ÅâÎÆÒpÐ”VÃâjwÐ_“aZ™äcCYÃZipŠ́¥â]Z‰ ZZZZ‰‰‰‰<<<<:::: .4

™ÆŠg`™äZzg‹t™äÆn].zwÅ̂~LLZ‰<óóÆ�PZñgŠØ‰�X
ŠzgZy$HM\Y…���ŹòtÐ0iZZ+¥â]ŠØ‰�X� HHHHMMMM\\\\YYYY…………����:::: .5

IZzg̈gz„»ø�aZ™äÅŠú]Šï�X
ZòtÆñç¬]Ð0Z
ÛZŠc*ZŠZgzVÅúc*V»xÒVÔ4}òZzgÇñç¬] »»»»gggg;;;;ññññúúúúcccc****VVVV:::: .6

/áïG‰�X
CÙ$ÆMy~LLã~ZÖpóóŠØ‰��CYÃ$»ûqÝ™äÆnZëZÖpZzg ãããã~~~~ZZZZÖÖÖÖpppp:::: .7

‚³Z˜q]ŠØ‰�X
ZkÆ�Zõ!YõÆxÁŠØ‰�T~ZipŠ̈gz„™ÆZ�x ëëëëääää¹¹¹¹VVVVJJJJ----5555ìììì:::: .8

Š¶Æ‡.ÞxÁŠØ‰�X
CÙ$ÆZ!x6,CYpŠÅYõÆ�LLH~t™Y&™$ËƒVóóÆ� HHHH~~~~tttt™™™™YYYY&&&&™™™™$$$$ËËËËƒƒƒƒVVVV:::: .9

yZKôZã~trCYÐ™zZñÇXT~CÙ¤̈DZÐZŠ~îg6,ZkÅ{:6,~™}ÇX
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ççççŠŠŠŠggggZZZZzzzzggggÚÚÚÚYYYYììììççççŠŠŠŠgggg .6

(Evaluation and Continuous Comprehensive Evaluations)

(1964-66) ççççŠŠŠŠggggÐÐÐÐ́́́́ÃÃÃÃVVVVgggg~~~~zzzzÅÅÅÅ@@@@ZZZZeeee$$$$
çŠgÚYg~g#zZàu¤/òÐçŠg~»[Æ‚B‚BCYÅ,Ð0ZñgÌYì �

Z0+Zi~Y"e’X
29(2)(H)œœœœ9 !!!!****[[[[ 2009 ââââyyyyhhhh½½½½ ‡‡‡‡

çŠg¥6,Š!*z:eZáXt¥Å‹¸]Åeö™äzZàƒ �

”V~¦gZ]ÆûÅ&¢Aó!&¢AZL�zVÆ‚B»x™äÅ&¢Az){ÃY"ecX �

ÆÆÆÆ____.... 2005 ¸̧̧̧òòòòŠŠŠŠgggg((((CCCC{{{{����
”V~gUZzggN*äÆ§iÃí!*Š™ÆZ¹!*p½½ÅYñX �

¼ƒñ¥â]ÃZK̃i0+Ï~ZkÆZ:t™äÅ&¢AaZÅYñX �

¼ƒñ¥â]ÃZK̃i0+Ï~ZkÆZ:t™äÅ&¢AaZÅYñX �

Zõ[ÜsŠgÏÃJ-„özŠ:ƒX �

2011 - ŠŠŠŠgggg((((CCCC{{{{���� ggggcccc****4444
ÚYìYõ6,¿Zzg~Æfg=ZJ**]ÃM‚y™ÆZkÃD+g+zZõ!zÆîg6,/áïHY**e’X �

çŠgÜs’k,~ZJyJ-„özŠ:ƒÉIƒóx@{ÆZ0+gZY]ó7g¯̂Có¥â]Z‰™**z){Æ �

n(Š~YñX
ÆŠgxy�ZmìX (Assessment) D+göóZõ[ZzgZ0+ZiÒŠg �

D+gö

Zõ[ Z0+ZiÒŠg
³™Š{£œÆ�úŠØ‰uÎZÑ]»CYÆŠØ‰�Z!*]»ˆ[™Æ ::::(Test) YYYYõõõõ �

ZkÆÚƒÅeö™ä»¿„YõìX
Ë»[c*#Ò)®)ÆÓxp}~Â™Š{ÓxYvV»ù·ZJyB@* ::::(Examination) ZZZZJJJJyyyy �

ìX
Yõc*ZJ**]~qÝ™Š{°~}òÃªCÙ™äÃeö¹Y@*ìX ::::(Measurment) eeeeöööö �
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eöÅ!*pZ0+Zi~zŸs#™äÆ§iÃ„Zï[»Y@*ìXZ0+ZiÒ ::::(Assessment) ZZZZ0000++++ZZZZiiiiÒÒÒÒŠŠŠŠgggg �

ŠgÃzW|x~ZEwHY@*ìXYõ&ZJ**]~CYÆqÝ™Š{¶K**]#Ò)®)Æ]¶K**]
ÐÁ�c*ic*Š{Z0+ZiÒŠgªCÙ™@*ìX

eö

Yõ
ZJy

Z0+ZiÒŠg

çŠg¹„zW|xÅqïZ˜bìXçŠgÅZ˜b»ÎfZk( :::: (Evaluation) ççççŠŠŠŠgggg �

¿Æ}òZzg³&~6,HY@*ì�D+g+zZõ!u¤/ñVÆ³~aZƒC�XçŠgCYÆZkå

§i¿6,ƒ@*ì�¥â]ó@*W,ZCZzg;CzwÅ´̧V~zZµƒ@*ìXZk~»!z)»!u¤/xV/áï
ƒC�X

Ãc*Š™ÆZJy~r7ìÉ (Content) Æ_.Yõ»ÑÜs¥â]c*Q NCF-2005 �

#Ò)®)~Zõ!Š!*]”VÆZ¸ò@*W,ZCZzg;CzwÅ´̧V~Âp=VÆZï[Æ
fg=Zy~!3F,¹~»gMæƒXZjw~Zp}Å^~Š~YäzZà¥â]úD

Æn**»°ìX”VÅwÅi0+Ï~¢zg~Š!*Có!zx (Construction of Knowledge)

¨gz„óÄz‚Y_“óZzgz‚b6,4Z0+Zi~gŠ¿»ZÖg™Dƒñi™**ìX
CYÅ

+B{5Ðö
G

GZ¦ZŠÃšpszçMiZŠZ:pÎZgZzgŠNâjw~YõÆnÚYìçŠgÃZjßV �

~”gsHŠHXtYõŠz§hV6,FFƒCìX
(Formative Assessment) 7Z0+ZiÒŠg .1

(Summative Assessment) ù¦Z0+ZiÒŠg .2

ZkYõÆ�#Ò)®)~D+g+zZõ!xÁ
ÛZë ::::(Formative Assessment)  7777YYYYõõõõ .1
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™äÆŠzgZy¤̈D¾§bZõ[qÝ™g;ìyx@{™ÆZkÅF,¹ÃŠg`™@*ìXZzg”VÆ
¹Y@*ìXZk (Formative Assessment) Zõ[Ã4¯äÆn[™@*ìXZkÃ7Z0+ZiÒŠg

YõÃegZµZµ£ŠzV~ÂHY@*ìX
Formative Assessment - II .2 Formative Assessment - I .1

Formative Assessment - IV .4 Formative Assessment - IIII .3

7Yõ~egZñg/áïƒD�X CÙ
Experiments / Lab Activity Š/Ç„!i›Õä IE] .l

Reflective / Responses / Written Work ’k,~»x .2

Projects 6,z7»4ø EH
.3

Slip Test ¿Yõ .4

y$ÅD+göÅŠÆĈYÅ&¢AÃY!ìXt ::::(Summative Assessment) iiiiYYYYõõõõ .2

(‚wÆåƒäJ-Šzu~%ûYõÂÅYC��øDfsì:
Summative Assessment - II .2 Summative Assessment - I .1

ççççŠŠŠŠggggÆÆÆÆZZZZllllxxxx �

Formative Evaluation  7çŠg .2 Diagnostic Evaluation œçŠg .1

Summative Evaluation  ù¦çŠg .3

Graphics Organisers �

(Describe, Interpret, Generalise, Apply) DIGA .2 Correlation Chart .1

Learning Material .5 KWHL .4 Scaled Line Graph .3

Webs .8 Pyramid .7 Learning Triangles .6

(Plus, Minus, Interesting) PMI .9

6666,,,,zzzz7777½½½½ïïïï EEEEHHHH»»»»ZZZZ0000++++ZZZZiiiiÒÒÒÒŠŠŠŠgggg �

6,z7½ï EH»Ä .3 6,z7½ï EH»û .2 !&¢A .1

sB¨Z/ágZC .6 g7g^Å»g~Xæ¾ .5 6,z7½ï EH»£g .4

CYŠ/Ç„r&'gÂV»Z0+ZiÒŠg™Dz‰ÜøDfsZñgÃ7Ãǵe’X ŠŠŠŠ////ÇÇÇÇ„„„„rrrr»»»»ZZZZ0000++++ZZZZiiiiÒÒÒÒŠŠŠŠgggg::::
CYÃŠ/»ÑzZã¥xì? �

Š/Ð0Šg»gÓxZâYqÝ™[ì? �
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Š/ÆMÑ]oƒF,KMÐg3ì? �

Š/ÆŠzgZyÄz‚»bCÙ{Hì? �

Š/Æx@Z]»4îg6,Z0+gZ`Hì? �

Š/»³Z~.Hì? �

Š/ÆŠzgZyZzgåƒäÆẐL‚¹VZzgyÆ7i‰ÎZÑ]»�Z[Šc*? �

Š/ÆÄÐ0§iÃzZãîg6,i!*ãc*’k,~îg6,zŸs#H? �

B@*ìX Rubrics »xÐ0Ù£/£gÅeö™äÆnZEwƒäzZÑM! ::::Rubrics

tCYÆ»g™ŠÏ~ZŸ†ÆnZzgZõ[¾§bzZµƒg;ìY+ÆnZEwƒ@*ìX �

Zõ[c*xÁÐ0CYÆnÙ£œ¾Æfg=qÝƒgì�¥xHYYìX �

x@ZCozwÆZZlxÆ§j�: xxxx@@@@ZZZZCCCCoooozzzzwwww:::: �

Structured and Unstructured Observation .1

Controlled and Uncontrolled Observation .2

ÆMÑ]ÆZlx (Scoring) Zjg8- ::::Scoring Rubrics

ZZZZjjjjgggg8888----MMMMÑÑÑÑ]]]]

sB¨ g|ZÏ

(Check List) (Rating Scale)

Rubrics

‹c*C Yì
Rubrics Rubrics

ZkZÏ»ZEw—pçVÆŠgY]³™äÆnHY@*ìX ::::Rating Scale �

‹c*Cz„Æfg=Ëp!Åñ�ŠÏc*°xñ�ŠÏ»Dƒ@*ìXgZñ»ZÖgÀ˜ZŠZgÆZq-e:6,ƒ@*
0*z6,Œƒ@*ìX‰ 7 @*5 ìXt
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g|ZÏ

Zq-%ûLLZÒå L7
CYÅ¬ŠÂVó'×Z�Vz){ÅŠgeðZJyÆfg=**eìXx@}Ã ::::(Check List) ssssBBBB¨̈̈̈ �

4eàÐx@{™äÆnsB¨»ZEwHY@*ìXZ#�;Vc*7�Z[Šbƒ@*ìX
-.$<ÆñZŠó£œZzgÎZÑ]ÅâÎ6,ù¦îg6,̈gz„Æˆ].zwÃ»gHY@*ìZk ::::Blue Print �

Ã�6,.$¹Y@*ìX
Weightage ((((££££ggggZZZZ]]]]&&&&ZZZZ¦¦¦¦ZZZZŠŠŠŠ6666,,,,FFFFFFFF �

Weightage % ¶¶¶¶KKKK********]]]] ((((££££ggggZZZZ]]]] ŸŸŸŸ¶¶¶¶KKKKyyyy

40

10

15

15

10

10

32

08

12

12

08

08

¦gZ]Åƒ
ÎZÑ]™**ZzgGzŸ]‡ì™**
Š!*]ZzgI¿Æx@Z]
¥â]Z‰™äÅ'g'&µ/»x

&u'g' ÕÿQ@*g**&%ä»g™**
Â�&)1Cf&ZŠZg&§Càq

.1

.2

.3

.4

.5

.6

:::: Weightage ÎÎÎÎZZZZDDDD6666,,,,pppp»»»» �

¶¶¶¶KKKK********]]]]»»»»‚‚‚‚ ]]]]¶¶¶¶KKKK********]]]] ¶¶¶¶KKKK********]]]] ÎÎÎÎZZZZÑÑÑÑ]]]]ÅÅÅÅ®®®®ZZZZŠŠŠŠ ÎÎÎÎZZZZÑÑÑÑ]]]]ÅÅÅÅnnnn ŸŸŸŸ¶¶¶¶KKKKyyyy
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ÐâpfìTÆp�X Scientia ÑHÂ Science Â -1

Zy~ÐÃð7 (4) ZŠgZu (3) ƒ (2) ¥â] (1)

‚b»ÈìX -2
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tÓx (4) Z0+Zi„ (3) ï»§i (2) ¥â]»ù· (1)

ZXŠHX / ‚³§iÃ¾äŠgc*Ä -3

Zy~ÐÃð7   (4)  Armstrong (3) Frobel (2) Karl Pearson (1)

%Zic*ZŠZx�X _______ ‚³§iÆ -4

7 (4) 6 (3) 9 (2) 8 (1)

XÅÙ|#™**X‚³§i»Ã̈K%³ìX -5

4 (4) 3 (3) 2 (2) 1 (1)

‚³f‚c*‚³ÃtgppzZÑ¿Áp',zV»qïƒ@*ìX -6

tÓx (4) zëzáyÐWiZŠ (3) |Iƒ@*ì (2) îf‚g‚rì (1)

¹Y@*ìX _____ ËÌZâYÅ)®)ÆãCŠ~ìÑ]Ã -7

Zßw (4) ç (3) Gz£ (2) concept ¦gþ (1)

**òÂ[¾äèX "Taxonomies of Educational Objectives" -8

Elizibath (4) Dhave (3) Bloom (2) Krothwall (1)

‚bÅ¾/ácÐ1ŠHìX TaxonomyÂ -9

Zoology (4) Botany (3) 6Y (2) ƒ43š5é EGG] (1)

¾-Eg;Ðmgnp�X Dr. Benjamin Bloom -10

Zy~ÐÃð7 (4) Cambridgeþ (3) Chicago (2) Oxford (1)

ÃÄ”V~„HX Cognitive Domain äZŠgZÅI Bloom -11

7 (4) 6 (3) 5 (2) 4 (1)

»ŠZzÃ̈KìX Cognitive domain ZŠgZÅI -12

çŠg (4) Z:t (3) ¥â] (2) ƒ (1)

ZŠgZÅI»ƒÐZdzÃ̈KìX -13

çŠg (4) Z:t (3) ƒ (2) ¥â] (1)

qÝ”{¥â]Ã6ó**¥xz**ââkqÑ]~ZEw™**B@*ìX -14

çŠg (4) ƒ (3) Z:t (2) ¥â] (1)

Ã0*õi%zV~¾ä„HX Affective domain _.!*CI -15

Zy~ÐÃð7  (4) Dhave (3) Krothwall (2) Bloom (1)
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Ã0*õi%zV~¾ä„HX Psychomotor domain ewÅI -16

Zy~ÐÃð7 (4) Elizabeth & Dhave (3) Krothwall (2) Bloom (1)

Zq-¤̈D6ð¬5]z8¬5]~
Ût™@*ìXÃ̈KÑ7gZƒ@*ìX -17

çŠg (4) Z:t (3) ƒ (2) ¥â] (1)

ìX ____ Zq-¤̈DZLîg6,‚³WÑ]c*âeÖ»g™@*ìXtZkÅ -18

ƒ (4) Z:t (3) Šp (2) ¥â] (1)

EHÅi0+ÏÆ_·ÆẐq-¤̈DEHÅ‚³}.â]ÃuZLìX -19

'g] (4) ƒ (3) ¥â] (2) ŠgÙÏ (1)

Ã
ÛzrŠbe34/õ XJGX skills ¥~qgzfs'gÂV -20

tÓx (4) Z/áw¯äÅ'g] (3) y~'g] (2) Š!'g] (1)

™@*ìX observation Zq-¤̈DWxÅ»g~ÆŠ/»Ngx@{ -21

'g] (4) Z:t (3) ƒ (2) ¥â] (1)

Å̂~7HX ____ äZõ!Š1VÃ Edgar Dail -22

%, (4) ŠZ],{ (3) [ (2) %zo (1)

Æ$Åµ/È~ÆÄZŠZx�X Herbart ̀ðâCÙ½CÙ!*g^ -23

7 (4) 6 (3) 5 (2) 4 (1)

CÙ!*g^Æ$Åµ/È~»aåŠxÃ̈KìX -24

Z:t (4) ¨ (3) 7É (2) ¬gs (1)

yz*y~®Ð«!*ggi+-6,(6,z¤/ZxZk‚wÑzqƒñX -25

1957 (4) 1927 (3) 1937 (2) 1947 (1)

ÐZ~.HŠHìTÆp(}.ZƒV»yìX¾i!*yÐìX Mouseion ñi* MuseumÂ -26


ÛZú (4) -**ã (3) ̀ð (2) ÑH (1)

~ÄZâY0*ñYD�X Integrated Science Kit î~ÅY+$Ð
ÛZëÅYäzZà HRD -27

95 (4) 110 (3) 107 (2) 76 (1)

ÐZ~.HŠHìTÆp¸u»gZ3ìX¾i!*y»ìX "Currere"ÂCurriculumÂ -28

Zy~ÐÃð7 (4) Zôm,~ (3) -**ã (2) ÑH (1)

ZÏ°§iÆÄZŠZx�X -29

6 (4) 3 (3) 4 (2) 5 (1)
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ÐZ~.HìX ___ -**ãi!*yÆÂ Heuristic äÂ Prof  Armstrong -30

Zy~ÐÃð7 (4) Heuristic (3) Heuris (2) Hero (1)

§jÃ¾äF,¹Š~X ProjectÆKilpatrik -31

Bloom (4) Stevenson (3) Frobel (2) Dewey (1)

Zk§iD+gö~Zõ[ÆÓxà]/áïƒD�X -32

Playway (4) Lecture (3) Project (2) Heuristic (1)

ÐZ~.HŠHìT»!*ãìX Pragmatiosm Ã,’)Ò3ïGG Project Method -33

ZgT (4) Frobel (3) Lock (2) Dewey (1)

Š/{:~Z¤/Zq-¤̈DtÐF,˜ÅW6,ZkÃö**e34/õ XJGX -34

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Š/{:~Z¤/Zq-¤̈DtÐZ‚kÅW6,ZkÃö**e34/õ XJGX -35

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Ã**¥xiCÙ3ä6,ZEw 2 Activated Charcoal + Magniseum Oxide + Tonic Acid -36

ë�X _____ ™D�TÃ
Zy~ÐÃð7 (4) Antidote (3) Base (2) Acid (1)

ZEw™**e�X _______ Wç~F,¤̃/ä6, -37

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

ZEw™**e34/õ XJGX _______ Wç~Z‚k¤/ä6, -38

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

‚b'»ZëÑìX -39

¥Ãf)ŠZg~Šb (4) ¥Ãpl™** (3)  ¥â]
ÛZë™** (2) ¥~ŠpaZ™** (1)

»ZëÑìX Fair ‚b9 -40

Zy~ÐÃð7 (4) !&6VÃ
ÛzrŠb (3)  ¥â]
ÛZë™** (2) ¥~ŠpaZ™** (1)

ôZy»gÅwg‚rìX sponsor ‚b'~ -41

¯k7g (4) ‚b»y (3)  œgægk (2) ¤̈D (1)

»ÈX Heart ~(Head, Heart, Hand)ª -42

Zy~ÐÃð7 (4) ewÅI (3)  _.!*CI (2) ZŠgZÅI (1)
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ÆŠ!*CZõ[Æ%zo~ZZŠgz6,ìX Edger dail -43

egZó (4) �zy~ (3)  gZ„Š!*] (2) !*°Z„Š!*] (1)

~qgzfs»ƒ**¹¢zg~ìX Labaratory -44

tÓx (4) Wvuä»W! (3)  0*ãÆ" (2) Z’Zð?ZæZŠ»… (1)

uÏXz~XgZðÅgZðg^aZ3^ÅÑz¬]“ƒðX -45

1948 (4) 1943 (3)  1940 (2) 1930 (1)

Y
Ê-.ø GÃucg8-~ Acid ~e1™t³Z~.™@*ìXF,Ú Zzg ó ¤̈DY

Ê-.ø GÃ -46

ps™D�XtÃ̈K§iD+göìX
ÃðÌ7 (4) ŠzâV (3)   Deductive Z5ZY (2) Inductive Z`Zð (1)

=ô™@*ìX Zq-¤̈D)zZ] -47

çŠg (4) Z:t (3)  ƒ (2) ¥â] (1)

Ã¾ä–X Principia of Mathematica -48

Zg\)å Ik (4) ',**à (3)  EH (2)
¯Ò5ÒðG (1)

¾@*gõÃoc*Y@*ìX National Science Day -49

28-Jan (4) 28-Feb (3)  26-Feb (2) 21-Jan (1)

ÆÄ%µ�X Micro Teaching -50

10 (4) 9 (3)  8 (2) 7 (1)

Zq-¤̈DZKtÃš5Jw™@*ìXZk~0*ðYäzZàp! -51

ƒ (4) Šp (3)  gzt (2) Z:t (1)

yz*yÅY+$Ð‚b~ªâ.ÞZÅx0*äzZà, -52

Z%�̄ (4) ÅgZ: (3)  PgB (2) ÏXz~XgZð (1)

ìX (Emprical and Cumilative) Zk‚bŠZVäec*�‚b»*yZq-Úx@{ZzgŠ!*C*y -53

Fisher (4) Campbellþ (3) Fitz Patric (2) Conantþ (1)

t�X functions ‚bÆZë -54

øg}Z§ZsÆzZu]Å=ô™** (2) Š!*CZzgx@ZC¥â]»
ÛZë™** (1)

tÓx (4) ŠgCqÑ]Zzg‚³×ÃaZ™**Zzge** (3)

»Èƒ@*ìX "Syntactic Structure" -55
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Ã¦™** Ideas ZëZzg¤‰ÜZzg (2) ‚³Šgc*ÄÆfg=¥â]»Z‰™** (1)

Ãc*C¥â]qÝ™** (4) Ã¦™** (observation) x@Z]Æ (3)

»Èƒ@*ìX Conceptsþ -56

Elements of Memory (2) Building block (1)

tÓx (4) Vehicles of Thought (3)

tÒyZkªCÙ™@*ìX "All reports of Aids are not correct" -57

Inference (4) Experiment (3) Hypothesis (2) Theory (1)

ÅtnBCìX concept LLwZg]Ëic*Š{ŠzZáŸÐÁŠzZáŸ~vƒCìóóXt -58

Disjunctive Concept (2) Conjuctive Conceptþ (1)

Emprical Concept (4) Relational Conceptþ (3)

)',¹ïFyZy(ÆyZy~Zkäúc*V»xZ�xŠc*åX Electro Magnetism -59

J.J. Thomson (4) H.Davy (3) Michael Faraday (2) J.C. Maxwellþ (1)

**òÂ[Zk‚bŠZVäè¶X "Analytica Posteriora" -60

Aristotle (4) Einsten (3) Newton (2) Copernicusþ (1)

Ã7™äzZá‚bŠZV»**x "Theory of Relativity" -61

Chadwick (4) Albert Einsten (3) Newton (2) Aristotle (1)

»ÈìX "Psychometer Domain" -62

Performing (4)              Values (3) Feeling (2) Thinking (1)

t³�ZkVw~ŠJÂVÆ0‡*H "Metals are good conductors of heat electricity" -63

ÅìX Approachc*Reasoning ŠHZkÅãCŠZknÆ
Creativity (4) Informative (3) Deductive (2) Inductive (1)

Zq-yLLïtÆpZmóóÃZq-ìÅ¹ãÅæŠÐCYÃŒ@*ìXZkn»§iD+göB@*ìX -64

Historical Method (2) Lecture - Cum - Demontration (1)

Project Method (4) Heuristic Method (3)

‚bÆ*yÃŒäÆat§iƒÐic*Š{ÆU*"$ƒ@*ìX -65

Heuristic Method (2) Project Method (1)
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Historical Method (4) Lecture Method (3)

ZzgÃF,¹ Psychometer talents, Affective, Cognitive talents Zq-yÃCÙz‰Ü -66

tƒ@*ìX "Plan" ÆaƒÐZY (develop) Š¶
General Plan (4) Lesson Plan (3) Unit Plan (2)Year Planþ (1)

ÅZq-Vw "Anxillary Aids" -67

Meter Scale (2) Stop Watch (1)

Round Bottom Flasks (4) Clamps & Beakers (3)

ÅZq-Vw "Emprical Knowledge" -68

Laws (4) Hypothesis (3) Definitions (2) Principle (1)

»Ètƒ@*ìX "Rational Enquiry" -69

å7,J@*ìaFg� (1)

Æfg=ªCÙ™Æ”VÃŒ@*ìX demonstration åË÷Ã (2)

å‚bŠZVzVÆeñƒñzVÆfg=$ÃŒ@*ìX (3)

Ã‚tgÄ™$Å=ô™@*ìX discoverieså (4)

0ƒCìX "Public Policy" -70

‚b»mÜsZXŠZ]Ðƒ@*ì (2) ‚b»mÜsægZkÐƒ@*ì (1)

‚b»mŠ*Æ)sÐƒ@*ì (4) ‚b»mÍḡÐƒ@*ì (3)

**òÂ[Zk‚bŠZVÅèƒðìX "Little Commentary" -71

Nicolauscopernicus  (4) Aryabhatta (3) Aristotle (2) Bhaskarcharya (1)

äZk‚wZjwÆ»[ÅD+z+Å¶X NCERT -72

2005 (4) 2004 (3) 2003 (2) 2001 (1)

»«%û»[~�**xŠc*ŠHåz;kwä7HåX "Science & Technology" -73

   SCERT   (4) NCERT (3) Z3g¸ðbz (2) ÃVg~z (1)

tçZk‚bŠZVä7HåX "All matters attracts all other matter with a force" -74

Aristotle (4) N Copernicusþ (3) Sir Isac Newton (2) Albert Einsten (1)

Xì(correlation) ÅVwªCÙ™Cì�tZyŠzâVp}»W3m Radio Therapy Zzg Radio Isotopes -75

‚ÛoZzggc*è 4) ‚ÛoZzgÒßY (3) ‚ÛoZzgØßY (2) þ‚ÛoZzg²)4n.ç GH~ (1)
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»ZëZßwtâ**Y@*ìX "Good objectives of physical science" -76

ÅãCŠ6,ƒ Democratic Educationt (2) t;CZßßVÅãCŠ6,ƒ (1)

tÓx (4) tCYÅœªZzgZyÆa‚ƒ (3)

Å{�V Understanding Zzg Recalling Zzg Recognition ~CYÅ "Blooms Taxanomy" -77

~/áïHY@*ìX domain ÃZk

Affective domain (2) Cognitive domain (1)

Zy~ÐÃðÌ7 (4) Psychometer domain (3)

ţwZy»ìX "If you teach content then who will teach science" -78

I.D. Zyrev (4) D.S. Kothari (3) Price. D.de.S (2) R.F. Mager (1)

)Zßw(ec*Y@*ìQZkmÐVBŠ~YC�Xt§iB@*ìX Rule z{§i½T~¤̈DÃ¬ -79

Deductive Method (2) Inductive Method (1)

Heuristic Method (4)þ    Lecture Method (3)

~ƒ@*ìX (Greek) »È-**ãi!*y "Heuristic" -80

Hypothesis (4)         Discoveyþ (3)  Scientific Attitude (2)        Evaluation (1)

»Èƒ@*ìX "Fluid Enquiry" -81

Ã<™** Hypothesis (2) Ã<™** Principlesþ (1)

Ã<™** Problem (4) Ã<™** Theory þ(3)

~Zk¿Æfg=CÃ2c*Y@*ìX "Contrived Experiences" -82

Æfg= Working Model (2) c*-Z¡IYÆ¿Ð Senses (1)

Æfg= Understanding (4) Æfg= Plays Zzg Drums (3)

»ÈZyp}Ð0ƒ@*ìX "Unilateral Correlation" -83

x
(Ÿø
G

ZzgÒßY (4) þ‚ÛoZzg²)4n.ç GH~ (3)
²)4n.ç GH~ZzgÒßY (2) ‚ÛoZzgÒßY (1)

ËZi§8gR,~Æ#{Å?m,”{‚m,ÁZiÁZââãYCìX -84

40 x 25 (4) 35 x 25 (3) 45 x 25 (2) 40 x 20þ (1)

in6,Î**4ƒ@*ìX chemical ÃŠzg™äÆāg~îg6,inÃ0*ãÐŠð™t Chemical Burns -85

Îe*³gZà (4) Îe*!*ð»g1,M (3) Îe*»g1,M (2) Îe***ñf$ (1)

Zkzät\glÅ¶�LL‚bÑ$k,~ÌZÏ§b»x™ãec�T§bËZjw~‚b§8gR,~»x™CìóóX -86
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Mudiliar Committee (2) NCERT (1)

Yashpal Committee (4) Secondary Education Commission (3)

LL-x‚bóóCÙ‚wZk@*gõÃoc*Y@*ìX -87

B
Ûzg~ 28 (4) B�Ñð 28 (3) BZ6,s 28 (2) BŠc 28 (1)

ÅZq-VwìX "Aural Aids" -88

¯IZzgLk (4) âMz̄y (3) 8¯y (2) 8zn,y (1)

Å4+S¤ Achievement Test Zq-Zi -89

tÓx (4) Accuracy (3) Reliability (2) Validity (1)

ƒÇX Mode ìÂ 51.75 Mean ìZzg 50.6 Median Z¤/ -90

45.3 (4) 46.3 (3) 48.3 (2) 49.3 (1)

»Èƒ@*ìX  -91

Central Tendency (4) Mean (3) Mode (2) Median (1)

ìX (limitation) §iD+gö»Zq-Zëî "Heuristic" -92

¤̈DgZ„îg6,„Fì (2) tZÐZŠ~6,Ź41¹ÿ
HG»x6,izgŠêì (1)

Zk§iÆàñizVÂ1VÅŠø7!ÂƒCìX (4) CÙ¤̈DZK(6,g\Fì (3)

Å¶̂z{tìX (criticize) 6,�W "Blooms Taxonomy" -93

ÅŠgzÈ~7ÅY$Ë Behaviour ZK̈ã (2) Ã„™Šîì Learner's behaviourt (1)

tÓx (4) tåkÅÎõz„Zzgö)ÃZŠðgZ¯Šîì (3)

»Ñ "Science Fair" -94

™pŠöy™Ã ZL‚¹VÆ»g™Š{ZâYÃŠN (2) Ã»x~ÑN Ideas CYÅÈZ‚ÛZð™**@*�z{ÌZL (1)

tÓx (4) ™** (popularize) Ã%z` activities ‚³ (3)

»§i<ÆZkz‰ÜZEwƒ@*ìX "Formative Evaluation" -95

<ÆŠzgZy (2) <ÆW¸i6, (1)

<ÆW¸iÐ¬ (4) <ÆWí~²¤̈DÅå»g¤/ŠÏŠø[ì (3)

Zk‚w‡*ƒZåX B.M. Birla Science Centre ©gW!*Š~ -96

1990 (4) 1987 (3) 1985 (2) 1983 (1)

¸g]ÆZk£x6,‡*HŠHìX Nehru Yuva Kendra Sangathan -97
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Cg (4) ©gW!*Š (3) ~ (2) Š‹ (1)

»Èƒ@*ìX "Funnel approach" -98

ÆmÐ¥â] Field Trips (2) ‚b9ÆmÐ¥â] (1)

ÆaZßwC** Text Book Zh (4) »[ÅD+z+ÆZßw»g™** (3)

‘g8§i½Ã7™äzZÑ -99

Armstrong (4) A. Bloom (3) Allport (2) C.V. Good (1)

ä½ÆZkZë%³Ã7HåX Herbert Spencer -100

ÑÅzŸs# (2) (Planning) µ/È~ (1)

»[ÅD+z+ (4) Aims of Teaching (3)

ÃZk‚bŠZVäF,¹Š~X (project method) µ!*ð§i -101

Stevenson (4) Maxwell (3) Davy (2) H.Spencer (1)

ÆZã£œ7G¸X cognitiveäBloom -102

9 (4) 10 (3) 8 (2) 6 (1)

äZkD+gö§i6,»xHåX Dr. Allien -103

Micro Method (2) Historic Method (1)

Lecture Method (4) Project Method (3)

Zq-åLLÅeÃúVóó6,Zq-<»gÂìXÂZkÃt¬»g™**ƒ@*ìX -104

»[Åz„ (2) CYÅ®ZŠÅz„ (1)

CYÅq¢~Å̈ (4) �‚Ñ]6,k�ì Blue print (3)

ƒCìX  Zk‚bŠZVäec*å�gzÝÅgëg -105

S.H. Davy (4) J.C. Maxwell (3) Sir. A. Einsten (2)   M. Faraday (1)

Ã7™äzZÑâCÙ½ (stages) $Åµ/È~Æ%Zi -106

H. Spencer (4) Bloom (3) Good (2) J.F. Herbert (1)

~Zã%µƒD�X Problem Solving -107

6 (4) 5 (3) 4 (2) 3 (1)

ÆatZßwƒ@*ìX (Effective Learning) 4nÆZõ[  -108

(Active Involvement) pŠÐz¢8 (2) (Motivation) ’q-aZ™** (1)
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ZÐZŠ~îgpŠÃ7™** (4) Individual Approach (3)

~ƒÐZ’Zðzac* (Human Factor) ~ZK̈ãz‚s Selection of Methods -109

tƒ@*ìX (primary factor) ¬ï
$ (4) âjw (3) å (2) ¤̈¿ (1)

tƒ@*ìX (disadvantage) »ZëÚ "Unit Planning" -110

ÃŠgzÈ~™**ƒ@*ì Objectives Zk~¬xZzg{m (1)

Ãf‚~g‚rƒ@*ì nature )¢zg](Zzg needs óaptitude Zk~¤̈DÅ  (2)

ZkÐz‰Ü»°Ÿ#ƒ@*ì (3)

Zk~åÆ»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg]ƒCìX (4)

Lesson ä� Bloom Zk~å»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg~ƒCìX -111

ä(§jZã7K¸X Bloom Å¶Zk~ Planning

5 (4) 4 (3) 3 (2) 2 (1)

ţwZkâCÙ½»ìX "Curriculum is a tool in the hands of an artist" -112

D.B. Rao (4) Marlow Ediger (3) K.G. Saiyadain (2) Cunningham (1)

óóÐà̂ìT»mZki!*yÐìX currere LLþ (Term) ÅZ˜b Curriculum -113

̀* (4) ÑH (3) -**ã  (2) 
ÛZú (1)

ÂGYD�X Science fairs )gc*4R(6,� State level -114

National Level (4) Zone Level (3) SCERT (2) NCERT (1)

Åtf)ŠZg~ƒCìX Nehru Yuva Kendra Sangathan -115

ZjÖÆ-kÃZ̀Z™,  (2) »[ÃŠz!*g{Yõ™, (1)

â�ZâVÃy~»ñV~zheÆa»g™, (4) (science fairs) ‚b~ (3)

~‡* 1966 �H]�ZCÙÑw1zÅc*Š~ Vikram Sarabhai Community Science Centre -116

HŠHåz{Zk£x6,ìX

Š‹ (4) Z£W!*Š (3) ~ (2) Cg (1)

Å\glZkäÅ¶X "Science for all" -117

NCERT (2) Ishwarbhai Patel Committee (1)

Kothari Commission (4) NPE (3)
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»Èt1åX "Id" äS. Freud -118

Conciousness (4) A moral (3) Emotional (2) Moral (1)

ìX Personality Test Zkn» (personal inventory) —Wiâ÷**) -119

Subjective Test (2) Objective Test (1)

Projective Technique (4) Non-standardised Test (3)

ŠgZÝ,Ãei»t§iƒ@*ìX Thematic Appreciation Test -120

 Subjective Method (2) Objective Test (1)

Projective Method (4) Autobiography Method  (3)

z{§iD+göT~CYbiï NGZzgå8iï FNGƒ@*ìX  -121

Lecture Method (2) Demostration Method (1)

Project Method (4) Heuristic Method (3)

»ªxZk‚w¿~Wc*X NCERT -122

1964 (4) 1963 (3) 1962 (2) 1961 (1)

Åz»ª™@*ìX Learning by doing z{§iD+gö� -123

Heuristic Method (2) Lecture Method (1)

Project Method (4) Demonstration Method (3)

tZq-»[%A$™ä»ZëZßwƒ@*ìX -124

Social centred (2) Child centredþ (1)

tÓx (4) Democratic Principle (3)

ÃZk§b¥xHY@*ìÏ‚³¥â]»ªŠgzƒ@*ìX "Emprical Knowledge" -125

Hypothesis (4) Observation (3) Theories (2) Concepts (1)

**òÂ[Zk‚bŠZVäè¶X "Principia" -126

Sir Einstein (4) (Aristotle) ZgT (3) EH  (2) Wgc*•egt (1)

ÅzŸs#™@*ìX value ¾nÅ "Learning by doing" -127

Psychological (4) Utilatorian (3) Aesthetic (2) Intellectual (1)

z{_·» The course of study to be completed within a fixed time is known as) -128

Ãgk�Hg{z‰ÜÆZ0+g»ƒY@*ìB@*ìX
Syllabus (2) Curriculumþ (1)
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Activity (4) Extra Curricular course (3)

»Z®gŠz!*ÂV6,gLìX objective Zq-zZãnÆ -129

behaviour + motivation (2) content + behaviour (1)

syllabus + motivation (4) motivation + aptitude (3)

tƒ@*ìX (demerit) »Zq-ZëÚ Labaratory Method -130

critical thinking tÜs  (2) ƒ@*ì pupil centred tÜs (1)

Æ§iÃ(,JzZŠêì learning belonging tÜs (3)

tÜsZòtZzgÄZ**]ÆañizV7ƒ@*Zzgic*Š{z‰Ü©8ìX (4)

Æic*Š{z{ZÌZkagnp�X "Aims" ',Üs "Objectives" -131

ţxóÎ‚ÌZzgZjw„ZkÆaf)ŠZgƒD�  (2) ƒD� Indefinite tic*Š{ (1)

ZkÃå™äÆaÜsåkf)ŠZgƒD�ZzgZyÃ¹¢qÝHYYìX (3)

ZkÅŠÆaic*Š{z‰ÜŠg»gƒ@*ì (4)

(Merit) »Zq-ZYUƒ@*ìX Blooms Lesson Planning -132

f6‡‘VÃ(,JzZŠêì  (2) ÃWÐ(,J@*ì Creativityt (1)

Œ@*ìX point wise ÃzZãîg6, content t (4) ZkÐÁƒYCì Teaching Activity (3)

»Èƒ@*ìX "Null form hypothesis" -133

ÆŠgxyÃð
Ût7ƒ@* Variables (2) ÆŠgxy
ÛtÃªCÙ™@*ì Variables (1)

ÆŠgxyģc*mƒ@*ì Variables (4) ÅÃðZÌ7ƒC Variables (3)

t§iLL‚³D+göóóÆañizVU*"$7ƒ@*X -134

»§i Demonstration (4) µ!§i (3) ‘g8§i  (2) &g»§i (1)

µ/È~$Å»g~~ZkâCÙ½»§iZEwƒ@*ìX -135

Bloom (4) Davy (3) Froebel (2) Herbert Spencer (1)

ÅZÌÅzz Science Kits -136

tÓx (4) z‰ÜÅYƒCì (3) x@{ÆaW‚ãƒCì  (2) tñîƒCì (1)

ÅƒÐ(,~ZÌtƒCìX Improvised opportunities -137

ñîƒ@*ì  (2) z‰ÜÃXD� (1)

9 (4) ‚4¥â]ZzgÎ‚ÌÃt~ZŸ†™@*ì (3)

»Èƒ@*ìX "Verbal Symbol" -138

ZÖpZzgÃgñá (4) ZDw (3) Video  (2) âew (1)
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ZkÃqÝ™äÆaic*Š{z‰ÜŠg»gƒ@*ìX -139

tÓx (4) Curriculum (3) Aims (2) Objective (1)

KEY qç]e^l

1 - 1 2 - 4 3 - 1 4 - 3 5 - 1 6 - 4 7 - 1 8 - 2 9 - 3 1 0 - 2

1 1 - 2 1 2 - 2 1 3 - 4 1 4 - 2 1 5 - 2 1 6 - 3 1 7 - 2 1 8 - 2 1 9 - 1 2 0 - 4

2 1 - 4 2 2 - 1 2 3 - 3 2 4 - 3 2 5 - 2 2 6 - 3 2 7 - 2 2 8 - 1 2 9 - 4 3 0 - 2

3 1 - 3 3 2 - 2 3 3 - 1 3 4 - 1 3 5 - 2 3 6 - 3 3 7 - 1 3 8 - 3 3 9 - 3 4 0 - 3

4 1 - 3 4 2 - 2 4 3 - 2 4 4 - 4 4 5 - 3 4 6 - 1 4 7 - 2 4 8 - 2 4 9 - 1 5 0 - 1

5 1 - 2 5 2 - 1 5 3 - 2 5 4 - 4 5 5 - 1 5 6 - 4 5 7 - 2 5 8 - 3 5 9 - 2 6 0 - 4

6 1 - 3 6 2 - 4 6 3 - 1 6 4 - 2 6 5 - 2 6 6 - 1 6 7 - 3 6 8 - 2 6 9 - 2 7 0 - 3

7 1 - 4 7 2 - 1 7 3 - 3 7 4 - 2 7 5 - 3 7 6 - 4 7 7 - 1 7 8 - 3 7 9 - 2 8 0 - 3

8 1 - 1 8 2 - 2 8 3 - 3 8 4 - 2 8 5 - 3 8 6 - 3 8 7 - 4 8 8 - 3 8 9 - 4 9 0 - 2

9 1 - 1 9 2 - 4 9 3 - 4 9 4 - 4 9 5 - 2 9 6 - 2 9 7 - 1 9 8 - 3 9 9 - 4 1 0 0 - 1

1 0 1 - 4 1 0 2 - 1 1 0 3 - 2 1 0 4 - 3 1 0 5 - 3 1 0 6 - 1 1 0 7 - 3 1 0 8 - 2 1 0 9 - 2 1 1 0 - 4

1 1 1 - 4 1 1 2 - 1 1 1 3 - 3 1 1 4 - 2 1 1 5 - 4 1 1 6 - 3 1 1 7 - 4 1 1 8 - 3 1 1 9 - 1 1 2 0 - 4

1 2 1 - 2 1 2 2 - 1 1 2 3 - 4 1 2 4 - 4 1 2 5 - 3 1 2 6 - 2 1 2 7 - 4 1 2 8 - 2 1 2 9 - 1 1 3 0 - 4

1 3 1 - 3 1 3 2 - 4 1 3 3 - 2 1 3 4 - 1 1 3 5 - 1 1 3 6 - 4 1 3 7 - 3 1 3 8 - 4 1 3 9 - 2
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XXXX§§§§»»»»]]]] 1

DDDD§§§§»»»»]]]]DDDDZZZZqqqq----¬¬¬¬ggggssss
::::ggggzzzziiii%%%%{{{{iiii0000++++ÏÏÏÏ~~~~§§§§»»»»CCCC‚‚‚‚bbbbÅÅÅÅZZZZÌÌÌÌZZZZzzzzggggZZZZ¨̈̈̈KKKKãããã‹‹‹‹ŠŠŠŠ 1.1

ZZZZëëëëïïïï]]]]::::
)D( Knowledge = Logos i0+Ï( Life = Bios) Biology �

tz{‚bìT~Y0+Zg�-VZzgZyÅ§ii0+Ï»_·HY@*ìX �

(1802) Jean Baptiste de Lamarke Zzg G.R. Teviranus ÅZ˜b Biology §»] �

ä”gs™zZc*X
Zoology ³Z*] .2 Botany m»] .1 ZkÅŠzZë�áñ�D �

m»]7ŠzVÆZUƒV»_·ìX �

³Z*]YâgzVÆZUƒV»_·ìX �

(Ã!*!*ñ§»]z³Z*]Ì¹Y@*ìX Arestotle ZgT) �

Ã!*!*ñm»]¹Y@*ìX (Theophrastas) ¹�ÛZ† �

ZK̈ã#bzÉŠ~Dm»]»™ŠZgz)b~ËZzg(,fW!*Š~‰)bÃLL!Zz[óóÆfg=”VÅ �

aZzg~ZŸ†Zzg!*Ç)ßYÃ',zñ»gÑDƒñóFg-VZzgQzVÆÜs'×ZØzZà£»g™Æ
»°uJ-iHYYìX

ZzgQCZb8- (Hybridization) igZ®)ó!*½ãóÍ]óYßVÅ»“z){‰‡VäŠz3± �

~Š!*]Æfg=(,~7gÄgkgeÅìX
7ŠzVÅP]~4~ÆnÅYäzZàÃ@Vä7ŠzVÅ½Z+M~n*]Æ™ŠZgó7ŠzVÅ›z �

ú~;gñ÷ÅZÌóÚƒÆqÑ]Ð05¥â]�ÛZë™ÆigZ®)ÅF,¹~æŠÅìX
~Åˆî]ä7ŠzVÅFg-VÅgzuåxZzg{8~æŠÅ  (Phyto pathology) mCZ%Zn �

ìX
!*D×Æfg=¿æ]~ic*Š{7ŠzVÅaZzZgÃe¯c*ŠHX �

m»]Æfg=ÀzVÅïóÄïóW-gzh+uó-**ãZŠzc*]ó]1-Vz){ÜØÃF,¹Š~ˆX �

æz!*])»°óeñ(aŸÔ¤/x)á)ß8-óŠZgìóŠœóZb(z){Ì7ŠzVÐqÝƒD�X �

g',óÍ0+óg8-ÃÌ7ŠzVÐqÝHY@*ìX �
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‰7ŠzVÐZŠzc*]qÝGYD�X Ocimum belladona Wg¥ó�:Ô4óŠËgZógZîêózå6ó �

pÒŠZg%$hÓ4è
E

GEó�Z]ËŠzZ×VÌ7gzVÐqÝƒC�X �

‰Z5Ð‹zMZzgzN*ðqÝƒ@*ìX Chlorellas óSpirolina �

ÐZgï‰Ã́óÃuÔóŠHÎAZzgðzwqÝƒ@*ìX (Plant fossils) mCg»i �

ÆŠvZgZWÐqÝHY@*ìXYèZk~;àgz Euphorbiaceae Zzg  JatropaÃ Biodiesel �

»g0ÅiZZ+lZg0*ðYCìX
Å§bZEwHY@*ìX Biofertilizers Ã Rhizobam Zzg Amabena óNostocóAzolla �

(Bio-fertilizers) ********xxxxCCCC3333ŠŠŠŠ
t7ŠzVÅ›zúÆn½ZðZbZY�áï™D��§»Câ~.ìX �

ÃÜ!*iZKÜðïÆŠzgZy½ZÅ§bZEw™D�X Chlorelle Z5‰ �

ÃW-e+óZ¤/Z¤/z){ï%~ZEwHY@*ì Sea-weeds ¹‚g}«g~CÙizV)vk( �

ìX Polysaccharide ucZ5ÐïÑYäzZáZq-dw Agar DAgar Z¤/Z¤/ �

ZZZZ¨̈̈̈KKKKãããã####bbbbzzzz‹‹‹‹ŠŠŠŠ~~~~DDDD³³³³ZZZZ****]]]]»»»»™™™™ŠŠŠŠZZZZgggg
µâqZK̈y²�ŠgZiÐPYâgzVÃºmZdwÆnZEw™@*Wg;ìX �

YâgzVÐŠzŠ|óÍ“Zzg3wqÝ™ÆZzgñ70*ÞÆfg=ZK̈yäuÃ¢oHìX �

óßÅHVÅZ‚ÛZö ( S e r i c u l t u r e ) ZkÆ´z{7ß~ÅÅÔg1ÆQzVÅZ‚ÛZö �

~D³Z*]Å¥â]ÅzzÐÃZ+{qp´Vgzúƒð�X (Apiculture) 

ZZZZ¨̈̈̈KKKKãããã‹‹‹‹ŠŠŠŠ~~~~ppppŠŠŠŠ||||ZZZZ����xxxx»»»»™™™™ŠŠŠŠZZZZgggg
yyyywwwwZZZZââââYYYY~~~~ppppggggŠŠŠŠ||||ZZZZ����xxxx»»»»ZZZZEEEEwwww

Lactobacillus Å5½5ë GHZŒÙc*ŠzŠ|ÃŠ„~ps™@*ìXVw: �

',i+óe.ÞgzKÅ»g~~ÂÆnZÆ»ZEwHY@*ìX �

Saccharomyces cerevisiae Vw:
ZeàZzgŠz�ÅÂÆnÙc*ZEwƒ@*ìX �

Propionibacterium shermanii ~0*ñYäzZá(,}ÎgZcŠgZÝZq-Ùc* Swiss cheese �

»g™äÅzzÐaZƒD�X CO2 Æfg=ic*Š{lZg~
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@*h~X†!y»Zq-gzZîæz[ì�@*h~ÆŠg74fõ EGå3zZá(wÐ¯c*Y@*ìX "Toddy"  �

ÂÆ§jÐZÆ]ÃZÈI~ps™D�X  �

ÅaZ™äÆnÔZ»k]VÆZkÃÂ™äÆnZEw Ethanol Ã Brewers yeast  �

HY@*ìX
§§§§»»»»]]]]ÅÅÅÅZZZZ����ááááññññ::::

ŠV»_· : Ichthyology .1

@*i}0*ãÅ1zVóZVZzg@*Ñ1V»_· : Limnobiology .2

ÆZW,Z]»_· Radio activity i0+Ï6, : Radio biology .3

YâgzVÅFg-V»_· : Zoopathalogy .4

ÆZW,Z]»_· Radiation Y0+ZgZ�x6, : Actino biology .5

ZhäzZáZ�x»_· : Aerobiology .6

Z’ZðZK̈yÅ�d$zpÄ»_· : Agriology .7

Z5»_· : Algalogy .8

(»_· Blood resels Šñ~z¬ƒV) : Angiology .9

)-V»_· : Araneology .10

k%Zzgã»_· : Carinology .11

(_· Cartilage “¸ç
EEzs) : Chondriology .12

(»_· Shell pw) : Conchology .13

ŸÃeJÝzZà¢»_· : Dermatology .14

ÛzãÜY~i0+Ï»_· : Exo biology .15

µâqZK̈y»_· : Anthropology .16

ZK̈ãW!*Š~ÆQCS:]Ã4¯äÆnGYñzZÑ_· : Eugenics .17

F,IªúVÅF,IÆ¿ÆŠzgZy6,z”Ãps mRNA : Euphenics .18

™Æ±ZK̈ãÅ4~»_·
4½ZáÅ�ÛZbÆfg=ZK̈yÅ�ƒ±Å4~Å‚b : Euthenics .19

i}Æ!*CÙi0+ÏÆZk**]»_·)™{Zgn( : Exobiology .20

ƒZx»_· : Herpetology .21

’»_· : Hypnology .22
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ZK̈ãpzgC»_· : Kalology .23

%œ/}»_·{m™zñizé»_· : Karyology .24

bZx»_· : Leprology .25

@*i}0*ãÆâj1CÂx»_· : Limnology .26

W]»_· : Myology .27

âñßŠ»Šzâ{ÆnHYäzZÑ_· : Neonatology .28

¤/ŠzVZzgZyZYÂx»_· : Nephrology .29

6,0+zVÆ̃YV»_· : Nidology .30

Fg-VÅŠgzÈ~»_· : Nosology .31

ŠZÕVZzgŠZh|»_· : Odontology .32

pZ1V»_· : Oneirology .33

»_· tumors gÎà : Oncology .34

›Š**ÆÚø~Y0+ZgZ�xÅ@*gõ»_· : Ontageny .35

6,0+zVÆZ&+zV»_· : Oology .36

A-V»_· : Osteology .37

»yZzg8-?ç
E
E}»_· : Otalaryngology .38

ZY0+ZgzV»_· : Serology .39

pyÆ§x»_·ó¡§�X¡Z�x»_· : Parasitology .40

‚zV»_· : Serpentology .41

½ZÆÂZiy»_· : Sitology .42

�®)»_· : Sonology .43

iCÙYZŠzc*]Zzgv0+{ZâY»_· : Tortology .44

!*ßV»_· : Tricology .45

%O[)1w(ZzgZkÐ0Fg-V»_· : Urology .46

zZ],k»_· : Virology .47

YâgzVÃ0*p¯äÆ¿»_· : Zoontechny .48

Â»_· : Zymology .49
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Frathers Various sciences

  Aristotle ZgT : !*!*ñ§»]Ô³Z*]z74545é EEGEG] .1

Ernst Mayr Zgê!2.çGG : �,œ~»eZgzy .2

Iheophrastus ¹�ÛZk : !*!*ñm»] .3

G.J. Mendel ¤/vYy�w : !*!*ñQ] .4

Francis Galton �ÛZ1Çz : !*!*ñ-745½ø EGE .5

Hugo de Varies ƒÍ(,~zgZõ : Mutation !*!*ñpZ] .6

Carl Ernest Van bear »gwZgêzZyÛ : !*!*ñ].h+74545é EEGEG] .7

Leonardo da vinic C**gezeZzœ : !*!*ñnzx] .8

Carolus Linnaeus »gßk¢8� : !*!*ñŠgzÈ~ .9

T.H.Morgan KZÝXâgÌ : !*!*ñ].h+Qy .10

Louis Pasteur ßK0*˜ : !*!*ñyŠm»] .11

.Edward Jenner Zi+zge82.ç EGE : !*!*ñâñ*] .12

Important days in Biological Sciences

1. 5th June : Environmental Day

2. 16th September : Ozone day

3. 6th August : Hiroshima Day

4. 9th August : Nagasaki Day 

5. 22nd May : World Biodiversity Day

6. 3rd March : World Wild Life Day

7. 11th July : World Population Day 

8. 22nd March : World Water Day

9. 22nd April : Earth Day

10. 8th June : World Ocean Day

11. 7th April : World Health Day

12. 1st December : World AIDS Day

13. 2nd December : Bhopal Tragedy Day

14. 2nd December : Pollution Control Day

15. 31st May : World No Tobacco Day

16. 7th July : Vana Maha Utsavam

17. 4th February : World Cancer Day
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¹Y@*ìX "Dark age of science" I[ÆŠzgÃ‚b»@*gq-Šzg 384 @*322 �

Ã!*!*ñ§»]¹Y@*ìX (Aristotle) ZgT �

§»]Åz{�ácìT~i0+{�-V~ÂgZ_»_·HY@*ìX Genetics �

Dnzx]§»]Åz{�ácìT~Z,�-VÆ!*g}~_·HY@*ì�FDÙZg‚w¬i}Ð¸T$ �

ƒ`�X
Æ%nÆ´`~ZEwHY@*ìX (Plague) Ã¤úy Tetracycline �

Š‹~Z&++Z¤/êg^aZXk^»ZŠZg{‡ììX �

¤/vYyrwäÃtÂZg_Ã7HX �

~ÖðÅáZXŠÅX 1438 Yyµ4è
YHE',vä �

pŠ»gZK̈ãá (Space Shuttle) Ô½ZðZ»kÛR,kñ!*L¯÷ZÚ,MÜð˜i (Hybrid) ;ð',i+ �

ZzgZŠzc*]z){ZK̈ã!&¢A»xìX (Robotics)

¹Y@*ìX (Endemic Species) z{Y0+Zg�ËoÆºm´̧VJ-özŠgT�Z¹´‡ðZâZq �

Ei~CÆ´‡ðZâZq�X (Kiwi) GgzW7´ZzgY~
)§Cb×]ÅVw#0*ãƒZŠð\Zzgèz){�X �

ZK̈ã¢6,½ãZq-DÙZgÐiZZ+��6,zgl0*D�X �

§§§§»»»»]]]]ÅÅÅÅZZZZ����ááááññññ 1.2

Z›7ŠzVZzgZyÅi0+Ï»_·HY@*ì XXXXBotany mmmm»»»»]]]] XXXX1
YâgzVZzgZyÅi0+Ï»_·HY@*ì XXXXZoology ³³³³ZZZZ****]]]] XXXX2

Zk~i0+{Z�x{m™7ŠzVZzgYâgzVÅZ0+gzã‚|#»_· XXXXAnatomy DDDD====ôôôô))))====ôôôôZZZZÑÑÑÑ¡¡¡¡IIIIYYYY(((( XXXX3
HY@*ìX

z{�ác�Z¡IYÆZZdwZzgZ§»C¿Å}+M‰;LÔwÔŠzgZy XXXXPhysiology PPPP]]]] XXXX4
pyÔÂ6z){ÅzŸs#™CìX

z{�ác�Ë��ÅZ&+}Ð!*Ú“WJ-Zm›zúZzg%Å=ô™Cì XXXXEmbryology 77774444555544445555éééé EEEEEEEEGGGGEEEEGGGG]]]] XXXX5
Zk�ác»m³Z**]Zzgm»]ÅZ)oV~ŠgzÈ~Ðì XXXXTaxonomy ŠŠŠŠggggzzzzÈÈÈÈ~~~~ XXXX6

�-V~Fg-VÅzzÐƒäzZàp=V»_·HY@*ì XXXXPathology DDDDZZZZÑÑÑÑ%%%%ZZZZnnnn XXXX7
yŠ|�-V‰zZ],kÔ"5¿.ç EGHc*Zzg6,zIizZz){»_·HY@*ì�‚Š{WçÐ XXXXMicrobiology ––––GGGGzzzzÒÒÒÒ]]]] XXXX8

Š3ð7ŠïX
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Zk�ác»m�-V~ÂZg_Æ§iÐìX)q¢~¥§hVÅ XXXXGenetics QQQQ]]]] / $$$$hhhhÒÒÒÒ5555éééé
EEEE

GGGG]]]] XXXX9

¹Y@*ìXigZ®) Molecular Biology F,¹ÅzzÐ$hÒ5é
E

G]»_·‚@R6,HYg;ìZj‚@§»]

ZzgÅ~ZeZEwƒg;ìX

Zk~i}6,YâgzVÅ„ÆmÐcÅYCì XXXXZoogeography ³³³³ZZZZãããã''''ZZZZBBBB XXXX10

ì §»]Åz{�ácT»m**aªnzxƒEZáYâgzVZzg7ŠzVÐ XXXXPalaeontotgy DDDDnnnnzzzzxxxx]]]] XXXX11

Æfg=qÝƒCì (Fossils) nzx]~ic*Š{F,¥â]g»i   

Zk~7ŠzVÆZ”V»_·HY@*ì�7ŠzVÅŠgzÈ~cãCŠ~ XXXXMorphology ^̂̂̂¹¹¹¹ÒÒÒÒ5555éééé IIIIGGGG]]]] XXXX12

¢zg]ì

Zk�ác~3Ôï~�ÅVÅ‚|#Ô÷ZzgZyÅs»_·HY@*ìX XXXXCytology ïïïïcccc****]]]] XXXX13

Ãnà&+g{Å‚|#Ô›zúZzgZkÆŠvUîV»_· Microspore ik,{ŠZ:c* XXXXPolynology iiiikkkk,,,,cccc****]]]] XXXX14

HY@*ì

7ŠzVZzgZnâjwÆŠgxy!*baģ»_·HY@*ì XXXXPlant Ecology mmmmCCCCââââjjjj1111]]]] XXXX15

7ŠzV»_·HY@*ì Fossil g»i XXXXPalaeobotany gggg»»»»iiiimmmm@@@@****]]]] XXXX16

™{ZgnÆZ”V6,iâ:Š*Zzgñ�Š{Šzg~“ƒñ7ŠzV» XXXXPhytogeography mmmmCCCC''''ZZZZBBBB XXXX17

_·HY@*ì

Zk~Z5‰7ŠzVÆZUîV»_·HY@*ì XXXXPhycology »»»»××××]]]] XXXX18

»_·HY@*ì Fungs Zk~í0+ XXXXMycology ¡¡¡¡cccc****]]]] XXXX19

‰7ŠzV»_·HY@*ì Lichens Zk~ XXXXLichemology xxxxZZZZiiiicccc****]]]] XXXX20

»_·HY@*ì Bryophytes ßŠH„ XXXXBriology ßßßßŠŠŠŠHHHH„„„„]]]] XXXX21

»_·HY@*ì Pteridophytes u8gö
E

7ŠzV XXXXPteridology uuuu8888kkkk5555éééé EEEEGGGG]]]] XXXX22

»_·HY@*ì Virus Zk~zZ],k XXXXVirology zzzz!!!!****××××]]]] XXXX23
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¶¶¶¶KKKKyyyy

!*!*ñ§»]Ô7ŠzVÔYâgzVZzgZK̈âVÅ¡]»x@{
Ôi0+{�ÇVÅŠgzÈ~<Å%Ã,ÐÒyHX

»ñ]. Embryology Q]

tx 384-322 Aristotle ZgT
-**y

1

yŠÎÅZXŠÔ»guÔêVÔŠZÕVÆ7aVÔW„âO]
ZzgZyZYâŠ{~0*ñYäzZáyŠ|Z�xZzg"5¿.ç EGHc*Å
Šgc*Ä

1632 - 1723 ZŠãzZuCyH
Antony Van

 Leeuwenhoek

ea

2

ŠwZzgYâgzV~ŠzgZypy»-_·Ô§»]ÆÒã
_·ÃŠ!*C_·~psH

1578 - 1657 z@;gz}
William Harvey

Zôm,

3

"5¿.ç EGHc*ÅŠgc*ÄÔwZg]Æfg=yŠ| / 6¤/Ô–GzÒ]
Z�xÃhu™ÆÑZ[ÔŠzŠ|ZzgZ½ZîVÃôpgpp

ZXŠHXg1Æ Pasteurisation »§i0*2ge$
QzVÃZyZ�xÐôpgpp»§iZzg–-V~gZ`

»qZzgÈÆ»U»´`Šgc*ÄH Anthax Yh}

1822 - 1895 ßð0*˜
Louis Pasteur

�ÛZ÷

4

',¤â~eZËyz*y)©gW!*Š(~}g{™Uc*6,ïÅ
~ZÐâ.ÞZÅxŠc*ŠHXZkäec*%Uc* 1902 T6,

Zq-ï~YâgöÈe*Æfg=aZƒCì�OW,{¿
ÆpyÆuc8o-.ð EGV~0*ñYD�X�Z#OW,{
¿»pya*ìÂtöÈe*Znn{~ŠZ4ƒYD
�X�zVÅZ‚ÛZöÃgz1ZzgZôïD+ZÛ6,ÌgzÝeZà

1857 - 1932 ugz**®gZk
Sir Ronald Ross

',¤6

5
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Deoxyriboes Nucleic Acid DNA ŠzâVäp
Å‚|#6,»xH�Zq-�âŠ{ìZzgzZ−+Æfg=”V
~vƒ@*ìXZSb§»]~Zq-5�ác‚ÓC

ÅãCŠg¿�ZK̈ãi0+Ï Motecular biology §»]
~â.Þ 1962 ÆCÙU6,ZEwƒCìZk»g**)6,Z7

ZÅxŠc*ŠH

¾e~zZ?)Z%M(
Zzg
ZpXZÝXÏX™q-
)',¤6(

James D.Wasten

F.H.C Crick

6

~âCÙ̧Xøg}o~ZkD Ornithology DZÅ‹3ðGg
Æ!*ãĻLD1YâgZyóó6,Z7FZÅâ]ÐâZiZŠH

1896 - 1988 ÐdZ−+†ZƒZHzs

/ÐZ
7

**ñg!*Ç1Ô¥ÆyZy~4+}.â]6,F
ZÅâ]ÐâZiZŠHXFŠzZîV‰¯´ZŒÔ6Z‚$¹Ó4è

J
GE

Zzg#³ãŠzZîVÅaZzZgÆ§jÃ�ÛzrŠc*X6Z
‚"1¹Ó4è
JGGEÃ%n¤úyÆ´`~ZEwH

1895 - 1948 eZËzZðògZîÔ
f!ÍŠZzg~
)W0+OZ6,Š÷(

8

Palaeobotany 6,zWm»]©-Eg;ÔDnzx]
7ŠzV6,ïÅXZq-¤/z{Æg»i7ŠzVÔ9.3ð EE4xÔÃŠgc*Ä

ÃÌ7H Continental Driff Theory HZzg
yz*ãÍ&+zZ:CÆjgZ)m](6,»xH

1891 - 1949 Û.Þ‚6 9

6,zWm»]Š‹-Eg;7ŠzVÆ<6,»xH!*!*ñ].h+
In Vitro 74545é EEGEG]¹Y@*ìX±k[~7ŠzVÃZÇä

Å&½5ë GEÃ�ÛzrŠc*TÐ7ŠzVÅZ‚ÛZö Fertilization

~»°æŠB

1904 - 1966
#-Bè F
E
FE&<4ið XGIg~

gZ1y

10

Z%MY™‚ÓC§»]6,ïÅÔ854-ö E
E
GEÃeÆgZiÃiHX

$hÒ5é
E

G]Zzg‚ÓC§»]6,ï6,â.ÞZÅxŠc*ŠHX¡¦
<Ã»gH

1922 CÙÍÈ7Z:
H.G.Khurana

11

�ZgZzguÅéÐuÅZq-5n»gÅX;ð',i+uÅ
ZknÃozÛzyo=qqÝƒðÔZmzzÐu

~�',¤6äLLuóó 1942 Ð]ÅaZzZg~ZŸ†ƒZX
»æ[Šc*

uKXZöXzYgZð 12
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ig¦‚0ZVÔ!Zz[Ã�ÛzrŠc*WßÔezwÔ[VÅ
Šz3±ÃF,¹Š~igZ®)~].h+§hVÃ”gs™zZc*
XZ&++Ã±WsZ¤/êwg^aÆeZ],Ë¾wZ̧ÚD
gZõZ3^ŸíÆeZ],Ë¸Zq-ó

‡ì Swaminathan Research Foundation ZŠZg{
HX

Z*XZöXÎZò**ï X13

ÅF,¹»f)ŠZgXŠz Taxonomy âCÙm»]X&4h4§ö
GE

G
G

m@*]
ZŠlÃ�ÛzrŠc*Zzg@ÂxŠgzÈ~Ã7H

Carolus HgzÖzZy¾
Von Linnaeus

Îi+y

14

D e !*!*ñm»]ÔZgTZzgZ#îy»�á¤/ŠZq-Â[
7ŠzVÅ 500 èT~ Historia Plantarium

ÛzãzZ0+gzãS:]ÃÒyHX

tx 340 Theophrastus ¹�ÛZk 15

7ŠzVÅÙ!S:]Ã�áùHZzgŠzZŠÃt 6000

Ã«!*g”gs™zZc* Bionomial Nomenclatur

1623 Ç4e!*z�
Gaspord Bauhin

X16

«%û%“pgŠÎÃ»gH 1590 f™c*Y$h4è
E

GE

Zacharias Janssen

17

**òÂ[�áùÅ Micrograpia 3ÃŠgc*ÄHZzg 1665 gZ',^ƒu
Robert Hooke

18

ÅãCŠg¿ Anotomy 7ŠzVÅ!*:VÃÒy™ÆD=ô âg+â
Ê-AöFE

Marcello Malpighi

19

7ŠzV~@Â6c*YCÂ6ÃÒyH 1694 Camerarius »÷k,ö 20

~D 1856 æÆ7ŠzV~Z%ïŠ!*]Æfg=
~‡âyÂZg_Ã 1866 ÅãCŠg¿X Genetics 74545é EEGEG]

7HZzg!*!*ñQ]Bc*

Gregor ¤/cg9;è EXE�w
Jahann Mendel

ì|ZÉ

21

ÃtZg»YÃ7H�W`ÌZÌg‚rìZzgñçqc¯  

ƒZì
1809 - 1882 egÖeZgzy

Charles Darwin

22

**ò{%}Å«!*gaqÝXX Urease J.B.Summer ZX!Xª 23
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gZ3ÅzŸs#Å Ã¦F,IÆ $ÒðLy»ÅðLy
Melvin Calvin

24

gZ3ÃŠgc*ÄH »g0Å0Æ 1967 Hatch & Slack 25

7ŠzV6,»°»xH âCÙmCP]MVä 6,zWz~XöXgZâŠZk 26

̀ðâCÙm»]Ô#mÅãCŠ6,FFÂxÃ7HÔ¬Ý
Cryptogamae m»]ÃŠz¤/z\

~„H Phanerogamae Zzg

1875 A.W.Eichler 27

»ŠâCÙ»×]�FZ5)!Z5(ÃŠgc*ÄH 6,zWZ*XZzX8XZE

M.O.P Iyenger

28

ÃŠgc*ÄHXmC Syngamy 7ŠzV~!*gzg~c*
3~83Šö
E
G„Å¶K0+„Å

1879 Zi+zgeZ7k',¤/
Edward Strasburger

29

~ŠzCÙ~!*gzg~Zzg Fritillaria Zzg Lillium

é}Z£wÃŠgc*ÄH
Sergius Nwaschin 30

::::yyyyzzzz****yyyyÆÆÆÆZZZZëëëëóóóóZZZZŠŠŠŠZZZZgggg}}}} 1.4

££££xxxx ÃÃÃÃ »»»»xxxxÅÅÅÅââââÎÎÎÎ ZZZZXXXXkkkk^̂̂̂»»»»********xxxx
© NBRI 7ŠzVÅ‚³ï XD1N*og^aZXk^ 1

Š‹ IARI igZ®)6,ó»x XZ&++Z¤/êg^aZXk^ 2

©gW!*Š NIN ½Z6,ó»x XDZXkŴsER,c 3

ÍZ NIO «g~�-VÅi0+Ï»_· XDZXkŴsZz]43ð IGE¤/Z° 4

©gW!*Š CCMB 3Å‚|#ZzgZdw6,ï XWnÃg+°âÅ5½3ð GG°ÒßY 5

**Hg CICR »HÅŠz3nÅaZzZgÃ(,J** XWnwZXkŴs»Hg^a 6

< CRRI ezwÅŠz3±ÅaZzZgÃ(,J**ZzgFg-VÐæZf XWnwgZõg^aZXk^ 7

© IISR uÅŠz3aZzZg~ZŸ† XZ&++ZXkØ̂¤/Wg^a 8

Š‹ ICMR zp‚b6,îC»x XZ&++Ã±Wszpg^a 9

7ä NIV zZ],kÆ!*g}~î] XDZXkŴszZ],zßY 10
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
…æ‡Ú†å‡Þ‚+oÚn6‰^ñß‹Ò^Ò†�]…X‰^ñßŠ‚]7X‰^ñßŠo]�]…c]æ…�^ìn6

ÂÒßYZki!*yÐmg‚rìX (1

Óx (4 Zôm,~ (3 ÑH (2 -**ã (1

‚bÅz{�ácT~Y0+Zg�ÇV‰}!*]ó³Z**]ó"5¿.ç EGHc*z){»_·HY@*ìX (2

@*gõ (4 §»] (3 …3š5é EG] (2 6Y (1

"Dark Age of Science" z{z9Ã‚b»@*gq-Šzg¹Y@*ì (3

tx 500@*200 (4 tx 200@*130 (3 tx 384@*322 (2 tx 120@*100 (1

§»]Å$+zªøDAS:]zZá7ŠzVÃaZHYg;ìXZkÃ¹Y@*ìX (4

6ð´` (4 2 Zzg 1 (3
$h4ð
HIG×2 (2 8545ë EGEHZb8- (1

�Zq-�ÛZ$mgö
E

å¤/åTä½ZÃôpgppÆ¿ÃŠgc*ÄHX Louis Pasteur (5

Baking (4 Drying (3 0*2ge$ (2 Preservation (1

»qŠgc*ÄHX (Anthrax) –-V~ƒäzZàFg~gZ`Yh} (6

Óx (4 ¾zZ? (3 ßð0*˜ (2 gz**®gZk (1

',¤â~eZË�yz*y~}åZkäUc*Fg~6,ZC»x©gW!*Š~HX (7

ÎZò**ï (4 ugz**®gZk (3 Ð¡Z−+ (2 z@;gz} (1

Æ‚|#ÃZyŠzâV‚0ZâVäZXŠHX DNA (8

ZgTZgßð0*˜ (4 z@;gz}Zzggz**®gZk (3 zigZðZzg�g~ (2 zZ?Zzg™q- (1

KXZöXzYgZðäZkÅ5n»gÅ¶X (9

5;ð',i+uÅn (2 <k[~7ŠzVÃZÇ** (1

7ŠzV~±ÉÅ2 (4 ezwÅZlx (3

T~3Å‚|#ZzgZdw6,ïÅYCìXtWnZkà~zZµ�X CCMB WnÃg+°ZhânzÒßY (10

**Hg (4 ©gW!*Š (3 © (2 Š‹ (1

YwŠZg7ŠzVÃH¹Y@*ìX (11

Á§ (4 È§ (3 iCÙZz~7Š} (2 )ik,Zz~7Š} (1

ÃZyŠz)oV~„HŠHìX Phanergams (12

Zy~ÐÃð7 (4 Šß¢45é EGHZzg¢i+zÃ"5é JH (3 Zq-Õ@&40î FGGZzgŠzÕ@&40î FGG (2 È§ZzgÁ§ (1
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)®)R,i+zÃ"5é JHÐmgppzZÑ7ŠZ (13

�Ûy (4 0*b (3 Cycas (2 æzx (1

ÆZz6,»YÑƒZzB@*ìX Pedicel Ywe&+~ (14

Zy~ÐÃð7 (4 Sepal (3 ²̃ (2 Stem (1

YwZzgÂVÆù·Ã¹Y@*ìX (15

tÓx (4 Pedicel (3 Z») (2 Corolla (1

YwÆâŠ{Ã^Æ{�X (16

tÓx (4 | (3 Style (2 Ovary (1

mC”V‰aX�ZzgêVÐ67Š}qÝƒD�ZkÃ¹Y@*ìX (17

tÓx (4 &+g~Â6 (3 ZYðÂ6 (2 mCÂ6 (1

mCÂ6�êVÆfg=ƒCìXZkÅVw�X (18

2 Zzg 1 (4 Rose (3 $* (2 in§] (1

g@*ßÅa,¼Z»fí{™ÆYwYC�tBC�X (19

Zy~ÐÃð7 (4 2 Zzg 1 (3 Adventious Roots (2 Tuberous Roots (1

mCÂ6Zy§hVÆfg=Z%x0*C�X (20

tÓx (4 k0+»gà (3 88- (2 È (1

¤/Z©»§i»gZ(ƒ@*ìX (21

�ácc*7Š}ÃZÏâqÆ7Š}Æ‚BTÅa,i}~ƒC�hŠc*Y@*ìX (1

Zq-�ácÃZÏnÆŠzu}7Š}Å�ácÆ‚B!*0+|Šï� (2

2 Zzg 1 (3

Zy~ÐÃð7 (4

pŠgÎÆfg=ËÌrÃZãkH{(,ZŠ¬YYì (22

kH800@*600 (2 kH400@*200 (1
kH1000@*800 (4 kH500@*300 (3

™j¤/ZsÆ§i»%³ (23

7»å E
Y÷Pg1k (4 CyH (3 uXÏXz~XgZð (2 egÖeZgzy (1

Zk~æŠŠï� (DNA) Deoxyribose Nucleic and (24

ÃðÌ7 (4 b Zzg a (3 Z:¬]ÃôpZzgv™ä~ (2 6,z”ÅF,I (1
Æ!*ãì (Oenithology) DZÅ‹3ðGg (25

zYgZð (4 ÐdZ−+ (3 ÎZò**ï (2 zÅ5½jè
E

E (1 ê
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ÐZÅÂ[LLD1YâgóóÆfZyÃZkZÅxÐâZiZŠH (26

¸g]g@ (4 â.ÞZÅx (3 ×0*wTZÅx (2 ÎZŅ̃ZòZÅx (1
6,zWÎZò**ïäZkÅZ’ZYÅ (27

»ÑZz[ (4 !Zz[ (3 CZz[ (2 ucZz[ (1
eZËzZðògZîäŠgc*ÄH (28

&4k5Ó4è FEGGE (4 6Z‚$¹Ó4è
J

GE (3 qZ0+Zi~ (2 Z²A (1
ÃZk%nÆ´`ÆfZEwHY@*ì Tetracycline (29

»à3´ (4 Št (3 #³ã (2 ¤úy Plague (1
854-ö E
E
GEÃeÆgZiÃi™äzZÑ‚bŠZV (30

Zy~Ãð7 (4 CÙÍÈ7Z: (3 ògZî (2 Û.Þ‚ç (1
Ã7H (Theory) Û.Þ‚6äZkÃt (31

Plasma Theory (2 Cell Theory (1
tÓx (4 Continental Drift Theory (3

�',¤6äzYgZðÃLLuóó»æ[Zk“~«H (32

1940 (4 1950 (3 1942 (2 1947 (1
!*!*ñLL].h+74545é EEGEG]óó¹Y@*ì (33

c Zzg a (4 eZË7Z: (3 CyH (2 &<4ið XGIg~ (1
»|x NBRI (34

D1N*og^aŹk^ (2 Dçgzg~Z²;µ4jè
Y
GIE (1

D$iï EHgZõZXk^ (4 D$iï EHg^aŹk^ (3
Z&++Z¤/êg^aZXk^ŒVzZµì (35

**Hg (4 Š‹ (3 ÍZ (2 © (1
~Zk6,ïÅYCì CCMB WnÃg+°ZhânzÒßY (36

W]ÆZdw (2 3Å‚|#ZzgZdw (1
ZyZYÂx (4 ŠzgZypy»Âx (3
~Zk6,_·HY@*ì (Oceanography) DZXkŴsZz]43ð IGE¤/Z° (37

7ŠzVÅ‚³ï (2 «g~�-VÅi0+Ï»_· (1
tÓx (4 Fg-VÐæZf (3

ŒV6,́t6,ï»»xYg~ì (38

Z&++Z$k543ð
EHGHŴszÛ¤/Z° (2 Z&++Z¤/êwg^aZ$k543ð

EHGH^ (1
WnÃg+°ZhầzÒßY (4 DZ$k543ð

EHGHŴsER,c (3
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Še)êâ¢a(ÃZXŠ™äzZÑ‚bŠZVT»mZOÐå (39

3C3à (4 gZ',^»a (3 ZXZsXUe (2 (å� 1

ŠtZzgÆÆ"5¿.ç EGHc*ÃŠgc*Ä™äzZÑ‚bŠZV (40

gZ',^»a   (4 2 Zzg 1 (3 (¤/Zë.Þ 2 YyeZz (1

§»]Åz{�ácì�i}6,YâgzyÅ„ÆmÐc™Cì (41

Paleontology (2 Zoogeography ³Zã'ZB (1

âj1] (4 $hÒ5é
E

G] (3
LLF%œ/~ÃtóóÃ7™äzZÑ‚bŠZV (42

ZXÏX1k (4) 2C3à (3) ¤/Zë.Þ (2) æÖÃ6,"5½ø
EG (1)

Å2ÃZkä�ÛzrŠc* In vitro fertilization (43

tÓx (4) Û.Þ‚6 (3) ògZƒ (2)
#-Bè F
E
FE&<4ið XGIg~ (1)

ÓxY0+Zg�-VZzgZéi0+ÏÆZ¿Ð0ÓxUzVÆ_·»Zq©™Cì (44

 Genetics Q] (4 §»] (3 m»] (2 ³Z*] (1

Q]B@*ì  0*p³Z**]ÅZ‚ÛZö±ZzgZïZOx (45

Horticulture !*½ã  (2     Apiculture -6,zg~ (1

¥ (4    Animal Husbandry ³ZãZ‚ÛZö (3

ŠVÐ0‚bÃH¹Y@*ì? (46

³ZãZ‚ÛZö (4    Apiculture -6,zg~ (3   Zoology ³Z*] (2  Pisciculture â„6,zg~ (1

ßÅHVÅZ‚ÛZöÃ¹Y@*ì (47

 Sericulture g1‚i~ 4  !*½ã  (3 k!*h~   (2  Apiculture -6,zg~ (1

ZŠzc*]Å»g~/Z±ḡ¹YCì (48

Homeopathy (4    Allopathy (3                 Pathology (2       Pharmacy  (1                     

     
854ø EGEÅ5F,KMzZ½qÆ‚B6�tÅaZöÆn854ø EGE~oƒp~™**XXXXB@*ìX (49

 Pathology (4 Homeopathy (3  Genetic Engineering (2 Food Technology (1           

�Z!*]
1)  1 2)  3 3)  2 4) 3 5) 2 6) 2 7) 3 8) 1 9) 2 10) 3

11) 2 12) 1 13) 4 14) 2 15) 2 16) 4 17) 1 18) 1 19) 1 20) 4

21) 3 22) 1 23) 4 24) 3 25) 3 26) 2 27) 3 28) 3 29) 1 30) 3

31) 3 32) 2 33) 1 34) 2 35) 3 36) 1 37) 1 38) 3 39) 4 40) 4

41) 1 42) 1 43) 1 44) 3 45) 3 46) 1 47) 1 48) 1 49)  2
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ƒCì _______ ZzgYâgzV~ ______   ï~„7ŠzV~ .1

ÜsZq-{m/J-DÚ (2) ÚDÜsZq-{m/J- (1)

Zq-%ûDŠz%û (3) ÚX¼7 (3)

fsÆ�h-VÅYõ< .2

DnzxYâgzVZzg7ŠzV»_· (Phychology) P] .A

D§»C¿Å}+M»_· (Palaeontology) nzx] .B

DZÅ‚|#ZzgZdw»_· (Cytology) ïc*] .C

DZ5ÆZUƒV»_· (Phaycology) »×] .D

9ì B Zzg A Üs (2) 9ì A,B,C Üs (1)

9ì D Zzg C Üs (4) Zzg9ì D Üs B (3)

"5¿.ç EGHc*Ã%ÆnÎg`ÅgzÝÅ¢zg]7ƒðYè .3

Zy~³gz…Å¶ƒCìXZkfz{pŠ¶ð7ƒDX .A

z{Îg`ÅgzÝqÝ™ä~**»xgT�X .B

z{ZK½ZÆnŠzu~nÅgzÝZEw™D�X .C

z{Îg`ÅgzÝÆ%ZK½Z»g™D�X .D

9ì C Zzg B Üs (2) 9ì A Üs (1)

9ì D Üs (4) 9ì B Üs (3)

7Š}ÅŠz§i0+Ï~tz3,Ãó̂âŠ{ÃN*Zzgik,ÏÆnZ•ðZëƒ@*ìXZzg7Š}ÅŠz§i0+Ï»Z®gZÏ6,ic*Š{ .4

ƒ@*ìX
V (4) Yw (3) �ZzgYw (2) aZzga!*w (1)

fsÆÒ**]ÅYõ< .5

åóÂZg_ZzgpZ]»_· Q]D .I

<ÅúZzg›ú»_· 74545é EEGEG]D .II

ŠØ‰Ò**]~9�Z[ÅYõ<X
9ì B Üs (2) 9ì A Üs (1)

ŠzâVß� B Zzg A (4) ŠzâV9� B Zzg A (3)

fsÅ�h-VÅYõ< .6

ÐZDDZÅ‹3ðGg .A 

Z*ÎZò**¶D!Zz[ .B

DDnzx] eZËzZðògZƒ .C

6,z9z~ZögZâŠZkDâCÙmCP] .D

9ì D Zzg A Üs (2) 9ì D Zzg B Üs (1)

9ì C Zzg B  óA Üs (4) Zzg9ì D Üs C (3)
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fsÆÒ**]ÅYõ<X .7

D1N*og^aZXk^~7ŠzVÅ‚³ïZ%xŠ~YCì .A

DZXkŴsER,c~3Å‚|#ZzgZdw6,»xHY@*ì .B

Z&++Ã±Wszpg§a~"5¿.ç EGHc*ZzgzZ],kÆ$ZW,Z]6,»xZ%xŠc*Y@*ìX .C

DZXkŴsZzg]43ð IGE¤/Z°~«g~�-VÅi0+Ï»_·HY@*ì .D

9ì C Zzg A Üs (2) 9ì D Zzg A Üs (1)

9ì C Zzg  B  Üs (4) 9ì D Üs (3)

ßÒyÅ¶K0+„< .8

~Z5Zzg
¢-Aö
EEEï™ë!*Ùi0+Ï¦/ZgD�X Zichens xZic*] .A

»_·HY@*ì fungus ~í0+ Phacology »×] .B

»_·HY@*ì Diane Sours ~ÜsnzxƒäzZá Palaentology Dnzx] .C

~3Å‚|#ZzgZdw¹Y@*ì Cytology ïâ] .D

9ì C Zzg B Üs (2) 9ì D Zzg A Üs (1)

9ì  B  Üs (4) 9ì D Zzg C Üs (3)

Ð9�hÎ�X II Ã»Ý I »Ý .9

II »ÝD I »ÝD
D**Hg CICR .i igZ®)6,ï .A

D< CRRI .ii »HÅŠz3±ÅaZzZg(,J**zZ],k6,ï .B

D7ä NIV .iii zZ],k6,ï .C

DŠ‹ IARI .iv ezwÅŠz3±ÅaZzZg(,J** .D

D-iii ÔC-i ÔB-ii ÔA-iv .2 D-iv ÔC-i ÔB-iii ÔA-ii .1

D-i ÔC-ii ÔB-iv ÔA-i .4 D-iii ÔC-i ÔB-ii ÔA-iv .3

Ð9�hÎ�X II Ã»Ý I »Ý .10

II- »Ý I- »Ý
Â[»ñ³ Micrographia .1 ßõ0*˜ .A

Dâew DNA .2 zZ?Zzg™q- .B

;ð',i+kH .3 zYgZð T.S .C

qAnthrax .4 gZ',^H .D

D-4 ÔC-1 ÔB-3 ÔA-2 .2 D-4 ÔC-2 ÔB-3 ÔA-1 .1

D-2 ÔC-4 ÔB-3 ÔA-1 .4 D-4 ÔC-3 ÔB-2 ÔA-1 .3

����ZZZZ!!!!****]]]]
1)  1 2)  4 3)  4 4)  3 5)  3 6)  2 7) 1 8)  2 9)  2 10) 1
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(Living World) XXXXYYYY0000++++ZZZZggggzzzzVVVVÅÅÅÅŠŠŠŠ**** 2

Y0+ZgzVÅŠ*X³Z**]Zzgm@*]ÅŠgzÈ~
2 - Living world : Classification of Plants and Animals and their characteristics

XXXXYYYY0000++++ZZZZggggzzzzVVVVÅÅÅÅSSSS::::]]]] 2.1

ZZZZëëëëïïïï]]]]::::
YâgzV~%¼²�ÆĝuYCìXp7ŠzV~t¿åYg~gLìX �

7Š}0*ãó»g0eZðW‚àóÎg`ÅgzÝÅæŠÐ³gz…Æfg=ZK½Z»g™D�X �

Y0+ZgZ�x~ƒäzZà§Cu¤/ñVÐaZ”{Ã‡âŠzVÃ{g`™ä»¿ZyZ`B@*ìX �

L6,gŠ¿ªCÙ™**Y0+ZgZ�xÅ{¤ìX �

³³³³ZZZZ********]]]]ZZZZzzzzggggmmmm@@@@****]]]]ÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~ XXXX2.2

ZgTz{ª¿åTä7ŠzVZzgYâgzVÅŠgzÈ~‚³Z0+Zi~Å /
ë� Species �ÇV»Z(¤/z{�ŒÛRx¹g‚rìZzgZq-Šzu}ÐÎ±Z‚ÛZö™YìZÐâq /

ä«!*gŠgzÈ~ÅãCŠ~Z»ðÆfÂLLâqóóZEwH John Ray Yyg} /
äZâZqÃ**xŠ¶»ŠzZŠ§i)ŠzZŠl(”gs™zZc* (1758)Carolus Linaeus »gzÖ¢8K /

»gzÖäY0+Zg�-VÅŠgzÈ~6,ŠzÂÁK /
Systema Naturae ³Z**]6,   (2 Species Plantarum  (m@*]6, 1

ŠgzÈ~~¬xîg‚³**xÑHc*-**ãi!*yÐf‰� /
(Family) {0+Zy �(Genus)½�(Species) ŠgzÈ~ZâZqÐÑzqƒ™Zz6,Å§sYCì‰âq /

(Kingdom) ¬Ý �(Phylum) ¬[ �(Class) )®) �(Order) F,KM �

¬Ý~„HŠH 5 i0+{Z�xÃ /
Animalia (Z&4-)é GEGD 5 Plantae (öŒ 4 Fungi (í0+ 3 Protista (6,z&4k5é HGH 2 Monera (ñ.Z 1

Æ7™Š{ÂxŠgzÈ~ÅãCŠ6,¬Ým@*]ÃŠzf~¬Ý~„HŠHìª (1875-78)A.W.Eichler /
Phenerogamae (iCÙZz~7Š} 2  Cryptogames  ()iCÙZz~ 1

)iCÙZz~7Š}ª%YwzZá7ŠzVÃ&4]~„HŠH /
 Pteridophyta u8gö

E
7Š}   (c Bryophyta (ßŠH„7Š} b Thallophyta (“|ö

EE7Š} a

ì;Šzf~5V~ŠgzÈ~Åˆì Spermatophyta iCÙZz~7ŠzV»Zq-¡‚7ŠZ /
(Angiospermae)  (È§ b (Gymnospermae) (Á§ a
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Classifications of Plants 7777ŠŠŠŠzzzzVVVVÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~

Cryptogams

(Non-Flowering)

 )iCÙZz~7Š}

Phanerogams

(Flowering Plants)

iCÙZz~7Š}

Thallophyta
“{-ö
EE7Š}

Bryophyta

ßŠH„7Š}
Pteridophyta

u8gö
E

7Š}
Gymnosperms

 Á§
Angiosperms

È§

Algae

Z5
Fungi¢-Aö

EEE
Funaria

A.c*
Pteris

fern

�Ûy

Cycasþ
‚&½ø
J Monocots

Zq-Õ@&40î FGG
 Dicots

ŠzÕ@&40î FGG

Eg:

Spirogyra

Z3Jz Z

Eg:

Mashroom

æzx

Eg: Paddy

ŠJy
Eg: Mango

Wx

YYYYââââggggzzzzVVVVÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~

}:%w (Pices XMV) 1

(}:�u Amphibia XV(£Ó4/õ
G

GJ) 2

}:‚,$ (Reptilia Xg&¼/õ G
YEzZáYâg) 3

}:½F,   (Aves X6,0+) 4

(}:WŠòóÈg Mammalia X¬î6) 5

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
7ŠzVZzgYâgzVÅÙ|#ZzgŠgzÈ~tBCì (1

(tÓx 4 ŠzZŠl (3 âq (2 Taxonomy (1
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(}:Zƒ Protozoa X6,zIizZ) 1

(}:Z@ Porifera X7g~9Z) 2

}:;àgZ (Cnidaria) (Coelenterater XÏÞR,ð) 3

(}:¡ŠzŠ̃4/õGJ Platy helmenthes XöK
3Ð)4-Ÿø
XEG

) 4

(}:ÍwŠzŠ̃4/õ JG Nematoda XˆIeZ) 5

(}:¡Z Annelida XZ"5Ò5å EGGHZ) 6

(}:�Z] Arthropoda XWgêz7eZ) 7

(}:@6 Mollusca XñÅi¹é) 8

(}:@*gZT Echinodermata XZk"egwÐ) 9

LØgl,|ÅA~zZá
Vertibrates

)LØ%gl,|ÅA~zZá
Invertibrates



§iÃ»gH  (Binomial system of Nomenclature) ŠzZŠlÂx (2

(Zy~ÃðÌ7 4 (6Z 3 ZgT (2 »gzÖ¢8&4øGJ (1

�ÇV»Z(¤/z{ì�Zq-Šzu}ÐŒÛRx¹gnp� (3
b Zzg a (4 )®) Class (3 Species ZâZq (2 Genus½ (1

WŠò»‚³**xì (4
Mangifer ( 4 Indica (3  Homo Sapiens (2 Homo (1

~„HŠHì Kingdoms ŠgzÈ~Æ6§iÆ_.Óxi0+{Z�xÃ¬Ý (5
7 (4 8 (3 5 (2 9 (1

¬ÝÐmgppzZáZ�x� Monera ñ.Z (6
(Zy~ÃðÌ7 4 b Zzg a (3 Mï~Z�x (2 Zq-ï~Z�x (1

Zy~%œ/{Ôâ&43ð JGH»&+gc*0*c*Y@*ìX (7
(tÓx 4 Plantae (3 Protista 6,z&4k5é HGH (2 ñ.Z (1

�Phyllum Æ¬´ Protista (8
b Zzg a (4 Bryophyta (3 6,zIizZ (2 Chlorphyta ³gzÃ&45é JGH (1

Z(6,zIizZT~³gzÃ&45é JGHZzg6,zIizZŠzâVÅS:]ƒCì (9
(Uc*ðZ 4 -̄Ó45éGE (3 cZ$4o-ê G

IG (2 Zƒ (1
Ðì Kingdom »mZk¬Ý Tracheophyta ZzggÏ7Š} Bryophyta »×y (10

tÓx (4 Animalia (3 Protista (2 Palntae (1
¬ÝÃtÌ¹Y@*ì Animalia (11

c Zzg a (4 wÐÃ&45é JGH (3 wÐizZ Metazoa (2 Protozoa (1
ÏÞR,‹ÅVwì (12

tÓx (4 Z
^©-Aö
EEE (3

¢-Aö
EEE (2 ;àgZ (1
»mZk¬ÝÐ� Liver Fluke Zzg Planaria (13

ñÅi¹é (4 7g~9Z   (3 ˆIeZ (2 µ¡ñoan×Ûßjã‹ Platyhelminthis (1
ñÅi¹éÅVwì (14

»ð (4 ˜2 (3 �Z] (2 @*gZT (1
Ð� Phyllum TÐZK̈yJ-»mZk¬W (15

ˆIeZ (4 ñÅi¹é (3 Wgêz7eZ (2 Chordata M� (1
uŠpyzZáY0+Zg� (16

tÓx (4 ‚,$ (3 �u (2 MV (1
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YwZkñÌ~”� Chrysanthemum Zzg Marigold É$ (17

tÓx (4 ñÌuâ (3 ñÌ¤/â (2 ñÌ!*gl (1
YwÆÓx=Í}ZkÐa}gT� (18

'c*V (4 ²̃ (3 Ywì (2 e&+~ (1
Z®Í-@îGFÆZ0+gDì‚854è

EG
G0*ðYC�Î¹Y@*ì (19

ik,{ŠZä (4 igŠZy (3 Filament (2 igg8 (1
ŠËg}~igg3VÅ®ZŠƒCì (20

10 (4 6 (3 5 (2 3 (1
Þ{:~{âVÅ®ZŠƒCì (21

{ä 5@*3 (4 {ä 3@*1 (3 {ä 6@*4 (2 {ä 4@*2  (1
Æ{� Stigma tô (22

tÓx (4 ô (3 )õ
EM (2 ÞŠZy (1

I[~ƒÐ¬Y0+ZgzVÅŠgzÈ~Ã‚³Ã̀Ð7H (384-322) (23

ßð0*˜ (4) ZgT (3) CyH (2) ÎZò**ï (1)

iCÙZz~7ŠzVÃZyi%zV~„HŠHì (24

(Gymosperm) Á§ (2) (Angiosperm) È§ (1)

(Thallophyta) Šß¢45é EGH (4) (2) Zzg (1) (3)

»mZkÐì Pinus (25

Fungi (4) Moss (3) È§ (2) Á§ (1)

L~³Z**]~%%~A~“¸ç EEz°—Ðµsc‚|#BCì (26

Zy~Ãð7 (4) Spinal Cord (3) Protochord (2) Notochord (1)

gl,|ÅA~zZáYâgzVÃZã)oV~„HŠHì (27

11 (4) 9 (3) 5 (2) 8 (1)

ÅVB� Protozoa (28

T (4) (2) Zzg (1) (3) cZ$4gê G
I

(2) Zƒ (1)

Mï~ŠzCÙ~6,]zZáYâg�Zq-„£x6,3gT� (29

tÓx (4) Zƒ (3) -̄Ó45éGE (2) (Sponges) Z
]4-
÷F
E
E (1)

¬´Ðì (Phylum) ;àgZ»mZk (30

(3) Zzg (1) (4) Coelenterate (3) Porifera (2) Protozoa (1)
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Z,Y0+ZgXÆŠw~eg{äó¤/xpyzZáZzgì~egnÆŠZ-$ƒD�~BD� (31

Zy~ÐÃð7 (4)             V(£Í/õ
G
G (3) Aves (2) (Mammals) ¬î#/õ EG (1)

�Z]ÃgZá™Dƒñ!*gzg~~æŠŠ¶zZÑYw»zì (32

ú (d) 3,Ã^ (c) ZG (b) Z¾) (a)

ÃÃÃÃ¦¦¦¦FFFF,,,,IIII  Photosynthesis

7Š}Æ7Í/õ EGÆÃµ{~Ã¦F,I»¿zZµƒ@*ì (33

%œ/{ (4) !ât (3) â&43ð JGH»&+gc* (2) ³gzö† (1)

ZkÅñ�ŠÏÅYõÆnM-e+ZEwHY@*ì (34

Mx (4) gzÝ (3) ¶K3 (2) ‰Ãi (1)

7Š}!ƒD�Yè (35

!gzÝÃ_.[™D� (2) !gzÝ»ZYs™D� (1)

!*Ññó¶gzÝÃ_.[7™D (4) !gzÝ»Z[k™D� (3)

t)zZ]Zk¿ÃªCÙ™Cì (36

¿w (4) As (3) ‰ (2) Ã¦F,I (1)

({¿ÃŠgc*Ä™äzZÑ Dark reaction (37

(Melvin Calvin) qyHß+ (2) EH (1)

gZ',^H (4) eZz (3)

uVÆnŠáZzgêVÐM!ggZ]ÆvyÃ‡1~gnp� (38

³gzö† (4) a (3) � (2) (Stomate) Š‚ (1)

!âtic*Š{F,7ŠzVÆZk”V~0*ñYD� (39

(3) Zzg (1) (4) úV Mesophyll êVÆ (3) (Xylem) 8k0î EIE (2) Ò× (1)

¢zg~ìóóZkŠ/ÃU*"$™äÆnZEwƒäzZÑ²w LLÃ¦F,IÆa (40

tÓx (4) CaOH (3) NaOH (2) KOH (1)

Ã¦F,IZkn»¿ì (41

»5ð6ð¬ï Photo Chemical Reaction (2 Chemical Reaction (1

 Oxidation ‰ (4 Reduction As (3

gzÝÅÃÑ¶ÂZ**ðÆfgZ]6,ŒƒCìXÎ¹Y@*ì (42

b  Zzg a (4 ÃZ#-ê
EH

(3  Photon M� (2 Proton 6,zN*y (1
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Ã¦F,I»¿ZkgzÝ~Z%x70*@* (43

Zy~ÐÃð7 (4   b Zzg a (3 fgŠgzÝ (2 !gzÝ (1

tÃ¦F,IÆZ!òõ&]ƒD� (44

(2) Zzg (1) (4               ÃZ&4-ê
JEH

(3 ATP (2 NADPH (1

Z¿~g3ŠH  Kingdom Zk   Z5Ã  Blue - green  ÙtZzg (45

   Animalia  (4   Fungi (3   Protista (2 Monera    (1             

 Chlorophyta and protozoa � phyla ÆŠz¬[ kingdom ZkZ¿      (46

   Plantea (4      Fungi (3      Protista (2       Monera     (1           

¹Y@*ìX  Scavengers of Earth ZjiF̂{ugz\     (47

Green Plant (4       Protozoa (3         Fungi (2    Algae   (1         

¹Y@*ì? Metaphyta Ã kingdom ¾ŠzZ¿  (48

   Animalia (4   Plantae (3  Fungi (2 Monera  (1           

Æ**x   Phylum ÆŠz Planetae Z¿     (49

Mollusca Zzg  Porifera (2 Fungi Zzg   Bryophyta (1

Fungi and Tracheophyta (4 Tracheophyta and Bryphyta  (3

ì Å®ZŠ    Phylum Æ Metazoa Z¿   (50

                                 6 (4        2  (3          8  (2          10    (1                                      

(Z,�tXÆ3~%œ/{7ƒ@*ZæZkZ¿~g3ŠH 51

 Protista (4      Plantae (3          Fungi  (2          Monera (1        

Ðì Phylum »mZk Sponges   (52

               Metaphyta  (4           Porifera  (3           Protozoa  (2           Chordata     (1                            

Ðì Phylum »mZk Moonjelly  (53

             Annelida (4       Ctenophora (3       Nematoda (2      Porifera      (1                         

¬[Ðì Phylum mZk    Starfish  (54

          Echinodermata  (4      Nematoda  (3         Mollusca  (2     Porifera    (1                     

ì Phylum »¬[ Butterflyµ   (55

              Porifera (4         Bryophyta  (3       Chordata  (2          Arthropoda    (1                              
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Ðì  Phylum »mZk ascariesª Round Worms  (56

             Annelida  (4         Nematoda  (3         Protozoa (2        Artthropoda    (1                             

KEY �Z!*]
1)  1 2)  1 3)  2 4)  2 5)  2 6)  1 7)  2 8)  4 9)   3 10) 1

11) 2 12) 1 13) 1 14) 3 15) 1 16) 4 17) 3 18) 3 19) 1 20) 2 

21) 1 22) 4 23) 3 24) 3 25) 1 26) 1 27) 2 28) 3 29) 1 30) 3 

31) 1 32) 2 33) 1 34) 2 35) 3 36) 1 37) 2 38) 4 39) 3 40) 1

41) 2 42) 2 43) 1 44) 4 45) 1 46) 2 47)  2 48)  3 49)  3  50) 1

51) 1 52) 3 53) 3 54) 4 55) 1 56) 3

Chapter 2 - Living World YYYY0000++++ZZZZggggzzzzVVVVÅÅÅÅŠŠŠŠ****
Šg`fsÃZyÆZg»YÅãCŠ6,F,KMŠ£X .1

MV .B V(£Í/õ
G

G .A

6,0+} .D ƒZx .C

B óC óA óD .4 C óD óA óB .3 D óC óA óB  .2 D óC óB óA .1

D-1 ÔC-2 ÔB-4 ÔA-3 .4 D-2 ÔC-1 ÔB-4 ÔA-3 .3

Æï~�ÅVÃZyÆZdwÅãCŠ6,Xh5�X II Ð»Ý I »Ý .2

3»ÂZ**ðy .1 Ñ™izx .A

QCñZŠ»yw .2 öS .B

W\0*æÏ .3 %œ/{ .C

Ã¦F,I .4 âç»&+gc* .D

D-4 ÔC-3 ÔB-2 ÔA-1 .2 D-4 ÔC-3 ÔB-2 ÔA-1 .1

D-1 ÔC-2 ÔB-4 ÔA-3 .4 D-2 ÔC-1 ÔB-4 ÔA-3 .3

fsÆS:]7,#X .3

Õ@Zq-pw~ÈƒD��psƒ™’áCìX .A

6,Œƒ@*ì  Cotyledons 2 c*1 œV~ .B

Zy7ŠzVÃYwŠZgc*iCÙZz~7Š}Ì¹Y@*ìX .C

tS:]~X
(Gymnosperms) Á§ .2 (Angiosperms) Èm .1

(Bryophyla) ßŠH„7Š} .4 (Plenidophila) u8gö
E

7Š} .3
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Šg`fsS:]Æ‚BZq-��ÅÙ|#Š~ˆì .4

Ã¦F,0Ì (3) Eukaryoti (2) Zq-ï~ (1)

Z¿~gOÐX Kingdom qgz!*ÑS:]Å¯Y6,W\Z7¾
¢-Aö
EEE
 (4) öŒ (3) 6,z&4k5é HGH (2) ñ.Z (1)

7Š}»x@{™,Âtï]ÃWD� .5

Y−ZgÔg¢Zg~ŠzÕ@&40î FGGÔZ·¹a, .1

áZi~Ôg¢Zg~ÔŠzù&40î FGGÔZÝa, .2

Y−Zg~Ôg¢Zg~ÔŠz@̀&40î FGGÔZÝa, .3

áZi~Ôg¢Zg~ÔZq-Õ@&40î FGGÔZ·¹a, .4
¢-Aö
EEEÅPZlx¾!Z5Æ‚Bxîg6,!*bZ®g~gS�XZk§bÆgºÅTyZy~ƒCì .6

¢-Aö
EEE
 (4) öŒ (3) 6,z&4k5é HGH (2) MOSS (1)

ì Ã¦F,I~ZEwƒäzZà{xZâYZzgZyÆgzwÆnqgzfs~ÐÃ̈K]9§jÐé3@* .7

³gz>Îg`ÅgzÝ_.[™@*ì (A)

Îg`ÅgzÝ6ðÂZ**ð»ZÝfg=ì (B)

0*ã¢zg~ƒ@*ìÃ¦F,IÆn‚B~**xCâŠzVÆC (C)

»g0eZðW‚àD»g0»fg=  (D)

9ì D Zzg C ó A Üs (2) 9ì C  Zzg B óA (1)

9ì  A Üs (4) 9ì D óC óB (3)

fs~Zq-pŠ±ð�-VÅå¶K0+„™@*ìX .8

ÇÔZ5Ôµ5½5é GHÔæzx (2) 0*´ÔæzxÔQR,ÔZÆ (1)

Z5Ôµ5½5é GHÔñÔWx (4) Z5Ô0*´ÔQR,Ôñi (3)

fs~Šg`S:]Å¯Y6,Y0+ZgÅÙ|#<X .9

w•Æn#ÅA~ .I

¹‚g}‰ .II

~„ƒ** Loops ŸÅF .III

Š̃  (4) =Z (3) ‚,$ (2) Hook worm (1)

fs~Zq-YßV»¤/z\ì:%Zq-Yw .10

Îg`í  (4) .w (3) ŠËgZ (2) †[ (1)

����ZZZZ!!!!****]]]]
1)  2 2)  4 3)  1 4)  2 5)  5 6)  4 7) 2 8)  3 9)  2 10) 4
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Microbial World   ppppggggŠŠŠŠ||||ZZZZ����xxxx .3

))))zzzzZZZZ]]]],,,,kkkkÔÔÔÔ""""5555¿¿¿¿....çççç EEEEGGGGHHHHcccc****ÔÔÔÔ
¢¢¢¢----AAAAöööö
EEEEEEEEEEEEZZZZzzzzgggg6666,,,,zzzzIIIIiiiizzzzZZZZXXXX»»»»ggggWWWWææææzzzzvvvv0000++++{{{{ppppggggŠŠŠŠ��������((((

(Virus Bacteria, Fungi and Protozoan - Useful and Harmful Micro Organism)
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 Green Sulpher Bacteria (4) Regid Bacteria (3)

z{Ùc*�Z•ð!Z!ZzgZæíèZzgZdŠgzgwZ]zZá´̧V~gT�X .4

Pleomorphic Bacteria (2) Arche Bacteria (1)

 Endo Sulpher Bacteria  (4) Green Sulpher Bacteria (3)

����ZZZZ!!!!****]]]]
1)  2 2)  1 3)  1 4)  1
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Cell & Tissues 3333ZZZZzzzzgggg!!!!****©©©© .4

3333XXXX‚‚‚‚!!!!ZZZZzzzzggggPPPPCCCCZZZZ»»»»ðððð   - 4.1

(Cell - The Structural & Functional Unit)

]aÜÞÓ^l
~gZ',^Hä3ÃŠgc*ÄHX 1665 /

äq-ï~Z�xÃŠgc*ÄHX (Anton Von Leeuwenhoek) Z&4è
EHEzZyCyH /
gZ',^',Zzyä3~%œ/{Ã¥xHX /

äï~Ã�Ã7HX (Schwann) ZzgìZy (Schleiden) ]Ò5å IGHy /
Óxi0+{Z�xúVÐ‘W�Zzg7Í/õ EG¬Ðñ�ŠúVÅ„Ð‘W�X /

6,z9ZzglÒV7Í/õ EGÆZëZbZY�X  'RNA 'DNA /
��Å’YÆa¢zg~Zdw7Í/õ EGÆfg=„Z%x0*D�X /
3Zq-ãCŠ~‚!ZzgPCZ»ðìX /
%œ/{36,‡1g‚rìZzg7Í/õ

E
GÆZdwÃ±™@*ìX /
Z’ZðúVÅúÒÏ™D�T~¥Z�xóâç»&+gc*óÇ5Z�x7 Prokaryotes 6,zP-F /

0*ñYDZyúV~EàyG)ñ�ŠƒCìX
ÆúV~%œ/{ZzgŠzu}��0*ñYD�XÚ¤/+Z56,z»g-FƒD (Eukaryotes) -P-F /

�ó
¢-Aö
EEEóZZ7Š}ZzgYâg-P-F�X

¹ (Power house) âW»&+gc*3ÆZZdwÆa¢zg~ÂZ**ðaZ™D�ZkaZyÃ3»ÂZ**ðy /

Y@*ìX
¹Y@*ìX (Suicide bags of the cell) ÑðÎizéÃ3»øpŠÉ¥Z�x /

Zzg6,z9Ð¶ƒD�Zzgt6,z”ÅF,I~zfe�X RNA(Ribosomes) g'izé /

3~0*ñYäzZà"ú‚854è
EG

G�ZzgtŠznÆ (Endoplasmic Reticulum) ŠgzVâtYw /

ûZgŠgzVâtYwlçVÅF,I (2) 7ŠgZŠgzVâtYw�6,z9ÅF,I~z©8ìX (1) ƒD�X
~z©8ìX
Óx�-VÆúV~"ÑgZ0+gzyï~)7Í/õ EGÆZ0+g(‚854è

EG
G0*ðYC�Xq��¹Y@*ìX /

ÅVB�X (Organelles) œ/{ó¥Z�xóÍ5Z�xó{É4/õ JGz){�ÅV âW»&+gc*ó%
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úúúúVVVVÆÆÆÆŠŠŠŠggggxxxxyyyy����ÛÛÛÛtttt (Prokaryotic) ZZZZzzzzgggg6666,,,,zzzzPPPP----SSSS---- (Eukaryotic) XXXX----PPPP----SSSS---- 4.2

Pro = Z’Zð Karyo =  %œ/{ Eu = C Karyo = %œ/{

Prokaryotic Eukaryotic

Zk~%œ/{)ñ�ŠgLìX -1

6,zP-S-7Í/õ
E
G)‰"5¿.ç EGH*(JÛzãŠ-Zggnp -2

�&ï~Š-Zg¹Y@*ìXï~Š-ZgÆnöi)G
0*ðYCìX

EóëZgZzg™z~^ÆƒD DNA Zy~ -3

��ÒâŠzV»»xZ%xŠï�X
Zk~+?ç

EEEâtZzggZ'izéñ�ŠƒD�X -4

gZ'izéWiZŠZ:c*¤/z\Å̂~ƒD�X
Vw"5¿.ç EGHc*Æ7Í/õ EGóÚ¤/+Z5 -5

Zk~ºm%œ/{0*c*Y@*ìX -1

³ZãúV~3öi)GÐyZgLìX -2

™zñizéŠzEä*VÐy}gT�X -3

ÆÆƒD�X DNA ™zxH
3ât~âW»&+gc*óÇ5Z�xóÑðÎizéó -4

gZ'izéz){ñ�ŠƒD�
VwZ5óÎZñÚ¤/+Z5ó

¢-Aö
EEEóZd7Š} -5

ZzgYâg

----™™™™----SSSS----3333))))³³³³ZZZZãããã((((ÅÅÅÅ‚‚‚‚||||#### 4.3

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
zfe�X (Ribosomes) g'izé (1

6,z”ÅF,I~ (2) 6,z”ÃÂhä~ (1)

7Í/õ
E
GÆZ�ÛZi~ (4) ÂZ**ðÃaZ™ä~ (3)

Zy»zìX (Microflaments) yŠg8 (2

%œ/{ (4) (Cyto skeleton) ï~eJç (3) ÑðÎizé (2) âç»&+gc* (1)

øDfs~Ã̈K�[Z�ÛZi~z©8ìX (3

Ç5Z�x (4) ÑðÎizé (3) %œ/{ (2) âç»&+gc* (1)

ZkäÃt7H%7Í/õ EGÓx7ŠzVÅãCŠ~‚!Z»ð�X (4

gZ',^ƒu (4) zZyCƒu (3) gZ',^',Zzy (2) Íy (1)

Zkäï~„»x@{HXZzgec*%CÙ3¬Ðñ�Š3Ð¯ƒ@*ìX (5

gZ',^ƒu (4) Íy (3) ìZy (2) gzez³zgØ (1)

~Zã‚0*ãƒ@*ìX Protoplasm
+?ç
EEEât (6

75-85% (4) 70-80% (3) 65-75% (2) 60-70% (1)
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ZkÐ¶ƒD�X Ribosome (7

Zzg6,z” RNA (4) Zzgl! RNA (3) Zzg6,z” DNA (2) DNA Zzg RNA (1)

ÓxúV~tƒÐÛzã6,]ƒCìX (8

ŠgzVâtYw (4) Yw (3) öi)G (2) ï~Š-Zg (1)

të{‚Ó]Ã‚Š}‚Ó]~ÂhD�X (9

gZÆizx (4) ÑðÎizx (3) âç»&+gc* (2) Cyto Skeleton þ (1)

t**šCc*ŠwÅ̂ÆƒD�X (10

Ç5Z�x (4) âç»&+gc* (3) ÑðÎizx (2) gzÆizx (1)

 ƒÐ¬³Zã!*Ä»x@{H  (11

  Rudolph Virchow  (4 Theodore Schwann (3 Lemark  (2 Darwin (1

ï~„»x@{H (12

Schwann (4 Newton (3 Robert Hooke (2 Rudolph Virchow (1

£¦ezgÆ¡3ÅMð (13

  100 mm @* 95 (4      1Um  @*2mm (3 (Šz¢a 2 (Zq-¢a 1

   %œ/�~0*ñYD� (14

Mitochondria (2 Chromosomes (1

 Ribosomes (4 Golgi Bodies (3 

¹Y@*ì Suicide bags of the cell 3»øpŠÉ (15

Nucleolus (2 Mitochondria (1

Lysosomes (4 Chromosomes (3

lçVÅF,I~zfe� (16

 Endoplasmic recticulum ŠgzVâtYw (2 Lysosomes (1

Golgi complex  (4 Vacuoles (3

����ZZZZ!!!!****]]]]
1)  4 2)  3 3)  3 4)  1 5)  2 6)  2 7)  1 8)  2 9)   3 10) 2

11) 3 12) 1 13) 1 14) 1 15) 4 16) 2
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³³³³ZZZZããããZZZZzzzzggggmmmmCCCC7777ÍÍÍÍ////õõõõ EEEEGGGG~~~~����ÛÛÛÛtttt 4.4

(Differences between Plant & Animal Cells)

]aÜÞÓ^l
mC7Í/õ EG~ï~Š-Zgó{É4/õ JGóöSkñ�ŠgT�Zzg%œ/[)ñ�ŠgLìX /

³Zã7Í/õ EG~ï~Š-Zgó{aóöSk)ñ�ŠgT�Zzg%œ/[ñ�ŠgLìX /
"5¿.ç EGHc*Åï~Š-Zg‚!Zzg6ðîg6,mC3ÐZƒCìX /

ï~Š-Zg7Í/õ EGÃ}é¢ï«™CìX /

{aZâŠzVÐ½}ƒD�Zzg7Í/õ EGÆic*Š{F,wÃ=Ífe�X{aÆZ§Zs0*ðYäzZàG /

¹Y@*ìX (Tono Plast) ÃIâö†
mCúVÆg8-Æf)ŠZgƒD�Zzgt&nÆƒD�X (Plastids) öSk /

)3(™zñö† )2(³gzö†Zzg )1(CÃö†
CÃö†Cg8-ÆƒD�Zzg½ZðâŠzV»fí{™D�X /

³gzö†!g8-ÆƒD�ZzgtFÂZ**ðÃ6ðÂZ**ð~ps™D�X /

™zñö†]VZzgYßV~ñ�ŠgT�ZzgZg8-ÆƒD�X /

³ZãúV~ñ�ŠgT�Zzgtï~„~zfe�X (Centrioles) %œ/¶ /

Þf^ioì×n1 unç]Þoì×n1

1(+ßiÅï~Š-Zgñ�ŠƒCìX
2({añ�ŠgT�
3(öSk)³gzö†ó™zñö†óZzg

CÃö†(ñ�ŠgT�X
)ñ�ŠgLìX (Centrioles) 4(%œ/[

1(ï~Š-Zg)ñ�ŠƒCìX
2({a)ñ�ŠgT�X
3(öSk)ñ�ŠgT�X

ñ�ŠgLìX (Centrioles) 4(%œ/[

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
CÃö†ƒD�X (1

C (d) uc (c) W�ã (b) ! (1)

ñ�ŠgLìX DNA mCúV~ (2

%œ/{Zzg³gzö†~ (b) %œ/{~ (1)

³gzö†Zzgâç»&+gc*~ (d) %œ/{³gzö†Zzgâç»&+gc*~ (c)
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Zq-bìX (Suberian) Î',+ (3

(Nucleus) E®Ó4øG (d) âç»&+gc* (3) öi)G (2) Z’Zðï~Š-Zg» (1)

%œ/Üz©8ìX (4

7Í/õ
E
GÆ%ä~ (d) ï~w•~ (c) ï~„~ (b) 6,z”ÅF,I~ (1)

™zñö†0*ñYD�X (5

~ YßVZzg]V (d) ÈêV~ (c) !êV~ (b) azV~ (1)

~t#ƒD�X Pectin (6

–DZzg
$45½54o-ê
GE
YEGIG (d) x (c) xZzg–D (b) xZzg

!5½54o-ê
G
YEGIG (1)

tÃ¦F,I~zfeƒñ½ZðâŠ}Å»g~~æŠŠï�X (7

³gzö† (d) ™zñö† (c) Wn-w (b) CÃö† (1)

{a)ñ�ŠgT� (8
(
¢-Aö
EEE»3 4 (Z5 3 (mC3 2 ³Zã3    (1

ï~Š-Zg+ßiÅµƒCì (9

(mC3 4 ("5¿.ç EGHt 3 (zZ],k 2 (³Zã3 1

BCìX Tonoplast ZmG (10

(öSk 4 Vacuoles ({a 3 (zZ],k 2
"5¿.ç EGHt (1

Zéï~Š-Zg~0*c*Y@*ì Pectin Zzg Lignin (11

(ZÆ 4 (zZ],k 3 ("5¿.ç EGHt 2 (ZZ7ŠzV 1

¬xîg6,Zy~0*ñYD�X Leucoplasts (12

(¡3 4 Rhizomes ($}Ñõ EZzg_.g 3 (Í“ 2 (6,0+}Æ7Í/õ EG 1

%œ/¶0*ñYD�X Centrioles Šz (13

(mC3 4 (ÂZ6 3 (öSk 2 (³Zã3 1

]VZzgYßVÃg8-«™äzZá (14

({D 3   Golgi bodies (™zñö† 2 Mitochondria (1

����ZZZZ!!!!****]]]]
1)  4 2)  3 3)  3 4)  1 5)  2 6)  2 7)  4 8)  3 9)   1 10) 2

11) 3 12) 3 13) 2 14) 2 

236



ïïïï~~~~„„„„XXXX88883333ŠŠŠŠöööö
EEEE
GGGG„„„„))))wwwwÐÐÐÐªªªª((((ZZZZzzzzggggôôôô„„„„))))xxxxªªªª(((( 4.5

(Cell division - Mitosis and Meiosis)

]]]]aaaaÜÜÜÜÞÞÞÞÓÓÓÓ^̂̂̂llll
¹Y@*ìX (Zygote) ³Z**]ZKZ’ZYzZu3Ð™D�&t /

Z&+}c*tÐaZƒäzZá7Í/õ EGŠz§bÆƒD�X)1(J7Í/õ EGZzg)2(**"$7Í/õ
E
G /

7ŠzV~JúVÐaó�óíz){»gƒD�Zzg**"$úVÐigŠZyZzg"3}å EGEZy‘W�X /

³Z**]~JúVÐ¢óAc*VóÒó¤/Š}ZzgŠzu}W]»gƒD�²**"$7Í/õ
E
G /

»g™D�X (ovary) Zzg"3}å EGEZy (testis) Z&4/õ
EI
G

Æfg=¿~WCì²**"$úVÅ„ô„ (Mitosis) JúVÅ„83Šö
E
G„ /

Æfg=¿~WCìX (Meiosis)

)z~ƒCìX 83Šö
E
G„~ŠºúV~0*ñYäzZá™zñizéÅ®ZŠâŠg7Í/õ EG~0*ñYäzZá™zñizéÆ /

ƒCìX ô„~ŠºúV~0*ñYäzZá™zñizéÅ®ZŠâŠg7Í/õ EGÆ™zñizéÅ®ZŠ»Û /

â&Z¡IY~%Ågëg¹!ƒCìX /

z−~S:]ÆÂZg_Æf)ŠZgƒD�X (genes)å /

ZÚ|z{%³ìZ#3ZK�#Ö~(,kìZzgPCZdwÃZ%xŠêìX /

ìX %ÖV)1(6,Z|)2(wÐ|)3(Z**|)4(÷|Zzg)5(‚ç»&4mø
JE

~„HŠH 5
83Šö
E
G„Ã /

™xQ+çz÷Ða}gT� 2 6,Z|ÆŠzgZy™zxHßƒ™™zñizé»g™D�T~ /
7Í/õ
E
GÆ#³ÚÅY+$w•™@*ìZzg%œ/[Ð$¹Ðö

G
úg8»gƒD�X (Centriole) 6,Z|ÆŠzgZy%œ/[ /

wÐ|ÆŠzgZy™zñizé7Í/õ EGÆ%œ/Å§sw•™D�ZzgZ2Zð1»g™D�X$¹Ðö
G

g8Mð /

~(,|™CÙ™zñizxÆçz÷ÐZLW\Ã�hfe�X
Z**|ÆŠzgZy™zñizéŠzg?ØYD�ZzgCÙWŠJ™zñizx7Í/õ EGÅ#³‚~w•™@*ìX /

6,Zq-5G»g Equatonal plane Zk%³~3ÅZ2Zð1 (Cytokinesis) ‚çH$h4ø
E

G /

ƒCì�3ÃŠzúV~!*.$ŠîìZk§bZq-3ÐŠz3»gƒD�X
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ÆÆÆÆŠŠŠŠggggxxxxyyyy����ÛÛÛÛtttt::::  Meiosis ZZZZzzzzgggg Mitosis

Meiosis Mitosis

XtÜsŠzkHúV~Z%x0*@*ì 1

XtÂ6~úV~Z%x0*@*ì 2

X%œ/{Šz%û„ƒ@*ì 3

XŠº3)xËƒD� 4

XegŠº3ú0*D� 5

X6,z|ë{ƒ@*ìT~0*õf~%³ƒD� 6

Bivalents X6+Cé XE™zñiéW:~�h~¯D�Zzg 7

‘W�
™zxÁÆŠgxyŠzâVZ% (Non-Sister) X), 8

z̧q8,k,ƒD�X Crossing over Zzg Chiasmata

II- ~„7ƒDpZ**| I- ç£a(Z**9 Xßy�h) 9

~„ƒD�
~£.ÞÚ6,ºYD� I- Z**| BivalentsX10

XŠº%œ/zV~™zñizxÅ®ZŠfƒ™WŠSƒYCì 11

Xz‰Ü»ŠzgZyic*Š{ƒ@*ìX 12

XtŠzâVZq-kHZzgŠzkHúV~Z%x0*@*ì 1

XtmCúV~Z%x0*@*ì 2

X%œ/{Zq-%û„ƒ@*ì 3

XŠº3xËƒD� 4

XŠzŠº7Í/õ EGú0*D� 5

X6,z|‚Š{ƒ@*ì 6

X™zñizéÅ�hc*V7Òf 7

Crossing Zzg (Chiasmata) XŠzâVßy¤/{ 8

)ñ�ŠƒD�X over

XZ**|~ßy�h)çz£a(Å„¿~WCì 9

XŠº™zñizé£.ÞÚ6,ºYD� 10

XŠº%œ/{~™zñizéÅ®ZŠps7ƒC 11

Xz‰Ü»ŠzgZyÁƒ@*ì 12

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ZkÅ„ìX (Karyokinesis) P-»"54mø

JEG (1

ÑðÎizé (d) g'izé (c) âç»&+gc* (b) %œ/{ (1)

™zxH)ßßg]~Zk%³~0*ðYCìX (2

ZÚ| (d) 6,Z| (c) wÐ| (b) Z**| (1)

Eä‚|#ZkŠzgZy¸T$ƒYCìX (3

ZÚ| (d) wÐ| (c) 6,Z| (b) Z**| (1)

ZkŠzgZy™zñizéÅ®ZŠŠztƒYCìX (4

wÐ| (d) 6,Z| (c) ZÚ| (b) Z**| (1)

ô„ÆŠzgZytŠz!*g„ƒD�X (5

ï~Š-Zg (d) öS (c) 3ât (b) %œ/{ (1)

 zZµƒCì  Mitosis
83Šö
E
G„ (6

(ÞŠZy 4 (Z&40î
EHG 3 (igŠZy 2 (J3 1

zZµƒCì Meiosis ô„ (7
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(aÆ3 4 (ØÆ3 3 Germ Cell (**"$3 2 (J3 1

™zñizé3Æ%œ/~·g~F,KM0*D� (8
Anaphase (Z**| 2  Prophase (6,Z| 1

Telophase (÷| 4 Metaphase (wÐ| 3

%ŠZgƒD� Spindle Fibres
$¹Ðö
G

g8 (9
Telophase (4 Anaphase (3 Metaphase (2 Prophase (1

6,Zq-5G%ŠZgƒCì Equatorial plate Z2Zð1 (10

 Prophase  II  (4 Cytokinesis (3 Metaphase (2  Prophase (1
Zk%³6,$¹Ðö

G
úg8¸T$ƒYD� (11

 Prophase(4  Metaphase (3   Anaphase (2 Telophase (1
ï~„»Wy~%³XXXXXXXXXXXXB@*ìX (12

 Telophase (4 Prophase (3 Anaphase (2 Cytokinesis (1
™zñizéÅ®ZŠâŠg3Å®ZŠÅWŠSƒCì (13

Somatic cell J3~   (2  Zygote (t~ 1

izZ�V~   gamates (4  Prophase (6,z|~ 3

Æ™̂zñizéÅ®ZŠƒCìX Fertilization (14

  3 n      (4 2n (3 n (2 n/2 (1
ƒCì   LLŠzÑóóŠºúVÅ®ZŠ 2n

83Šö
E
G„ÆZ!x6, (15

(eg 4 (& 3 (Šz 2 Zq- (1
~#$YD�X Sister Chromosomes Zk%³~CÙ™zñizxŠzÃ™zñizé (16

I (6,z| 4 II (wÐ| 3 I (÷| 2 I (Z**| 1

Zk%³~™zñizéÆZ§Zs%œ/~ÝsŠz!*g{»gƒ@*ì (17

  I (÷| 4 I (Z**| 3 I (wÐ| 2 I (6,z| 1

Zk%³ÆZ!x6,egq-ÑŠº7Í/õ EG»gƒD� (18

 Prophase (4 Mitosis (3 Meiosis I (2 Meiosis II (1
Z%x0*Cì Crossing over Zk%³~™zñizéÆ™zxQ+~  (19

I - (Z**| 4 Mitosis (3 I - (wÐ| 2 I  -  ÷|     (1
Åô„Æ%ÖVÅ®ZŠ I- 6,Z|       (20

4   (4 5   (3 3 (2 2 (1
âŠg3Æ%œ/{»™zxHi™™zñizé»g™@*ì   (21

(÷| 4 I - (Z**| 3            I - (wÐ| 2 I - 6,z|     (1
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t¼Š„Æfg=Zq-�×~%0*@*ì (22

Telophase  -1     (4 Meiosis - II (3 Mitosis (2 Meiosis - I (1
™zñizéÆg3V»YwB@*ì (23

(çz÷ 4 (%œ/[ 3 (™zxH 2 Z2Zð1     (1
ï~„Ð¬»%³  (24

(÷| 4 (Z**| 3 (wÐ| 2 (ZÚ| 1

����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  2 4)  2 5) 1 6)  1 7)  2 8)  3 9) 1 10) 3 

11) 1 12) 1 13) 4 14) 3 15) 2 16) 1 17) 4 18) 1 19) 4 20) 3

21) 1 22) 2 23) 2 24) 1

(Tissues) !!!!****©©©© 4.6

ZZZZëëëëïïïï]]]]
7ŠzV~‚Š{Zzgë{!*Ä0*ñYD�X /

J!*Ä‚Š{!*©�² (Collenchyma) ÃÞ!*Ä (Parenchyma) =!*Ä /
ë{!*:VÅVB�X (Phloem) gkg6 (Xylem) 8k0î EIE

=!*ÄêVóYßVZzgâ&�ápV~0*ñYD�X /
ÃÞ!*Äa~1kVZzgÄh-VÆã~0*ðYC�X /
J!*Ä%Š{úVÅ!*Äì�7Š}Ã}é¢ï«™CìX /
8k0î EIE~i0+{Zzg%Š{ŠzâVnÆ7Í/õ

E
Gñ�ŠgT�X /

3Ð!*©ó!*:VÐZ¡IYóZ¡IYÐ�~ÂxZzg�~ÂxÐZ¡IY‘W�X /
³Zã!*:VÅeg9�u¡óZ£àóWCZzg¡!*Ä /

¹Y@*ìX (Fluid Connective tissue) pyÃZ£à!*D(w /
™zhucpyÆ7Í/õ EG0*ñYD�X 500 ZK̈ãpy~½"5é GEMM (ml) Zq-B{ /

nÆƒD�X)1(ŠJg~ŠZgW])2()ŠJg~ŠZgW]Zzg)3(¯W] 3 WC!*Ä /

¹Y@*ì0*ñYD�X (Glial cells) ¡!*Ä~¡7Í/õ
E
GZzgZæZŠ~7Í/õ

E
Gq*w7Í/õ

E
G /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
øDfs~Ãµ7Í/õ EG¡Âx~0*ñYD�X (1

Ã$zšk (d) Glial cells (c) pyÅæV (b) W:‚Q (1)  

øDfs~ÐÃµ7Í/õ EGZ‹!*em,»Z�ÛZi™D�X (2

Ã$zšk (d) Glial cells (c)
Å.§ö
E7Í/õ

E
G (b) W:‚Q (1)
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        pyÆuc7Í/õ EGi0+{gT�X (3

[RVJ- (d) ŠyJ- 1200 (c) ŠyJ- 120 (b) ŠyJ- 12 (1)

l!fí{ÅYCìX (4

pyÅæV (b) Adipose Tissue (1)

Ã$zšk  (d) Glial cells (c)

Z#Ë„~ÌyaZƒ@*ìÂz{Zķ{Å¾lZgaZ™@*�X (5

.0655V (d) .065V (c) .055V (b) .05V (1)

u¡!*Ä0*ðYCì  (6
(l! 4 (py 3 (A~ 2 (¢ 1

ÅZq-n Connective Tissue Z£à!*Ä (7
Muscle Tissue (4  Mucus Membrane (3 Cilia (2 Tendon (1

ÛzãLÃqÝ™äzZà!*Ä (8
(„ 4 (WC!*Ä 3 (u¡!*Ä 2 (Z£à!*Ä 1

Z£à!*Ä»ZëZbZY~�áïì (9
Fibro blast (4      Myelin Sheath (3 Neuron (2 Dendrites (1

z{‚Š{ZzgãCŠ~!*ÄT~³gzö†0*c*Y@*ì (10

Chlorencyma (2 Aerencyma (1
Water Storage Tissue (4 Storage tissue (3

Ë!*Ä�¾ä~æŠŠîìz{ì Paranchyma W!7ŠzV~0*c*YäzZÑ (11

 Sclerenchyma (4 Collenchyma (3 Chlorencyma ( 2 Aerenchyma     (1
àVÃ}n¤‰ÜZzg–gZŠ¶zZà!*Ä (12

Parenchyma (4 Collencyma (3 Aerenchyma (2 Chlorencyma (1
J%Š{úVÅ!*Äì (13

  Parenchyma (4 Sclerenchyma (3    Tendon (2 Adipose (1
fí{™äzZà!*ÄÅVw Storage Tissue (14

Runners (4 (**v¡ 3 Hydrophytes (W!7Š} 2 Tubers Wß   (1
Zk~³gz>!ât0*c*Y@*ì (15

 Aerenchyma (4 Xylem (3      Phloem (2 Chlorencyma (1
8k0î EIEÅï~Š-Zg~0*c*Y@*ì Xylem (16

Plasma (4 Albumin ( 3 Lignin (2 Haemoglobin (1
~0*ñYäzZáZyg3VÃgÏ¯ä~ZEw™D� Phloem (17

!*†g8 Bast Fibre (3 Xyllem 8k0î EIE (2 Tendon (1
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ë{!*ÄÅVw (18

collenchyma (4 Chlorenchyma (3 Parenchyma (2 phloem (1
¬xîg6,Zy~0*c*Y@*ì Chlorenchyma (19

(Yw 4 (Ø 3 (a!*w 2 a (1
����ZZZZ!!!!****]]]]

1)  3 2)  2 3)  2 4)  1 5)  2 6)  1 7)  1 8)  2 9)  4 10) 2

11) 1 12) 3 13) 3 14) 1 15) 1 16) 2 17) 3 18) 1 19) 3

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
{fÆZ§Zs0*ðYäzZàGBCì .1

C Zzg B (4) IâÅ.ý (3) Iâö† (2) Iâöix (1)

Ð0Šg„Òyì (E.R) ŠgzVâ$š5é EGðYw .2

äŠgc*ÄHX K.R. Porter Ã E.R (1)

gZÆizéa}ƒD� 70s Ã R.E.R (2)

~gZÆiéz)ñ�ŠƒD�X S.E.R (3)

6,z”Å@*;™@*ì E.R (4)

~ñ�ŠZdwÐ9�h5�X II ~ñ�Šï~�ÇVÃ»Ý I fs~ŠØ‰»Ý .3

II- »Ý I- »Ý
Zdw ï~�Ø
ï~w~z©8ì .A ŠgzVâ×ðYw .I

zß`ZzgZyZ`~æŠÇg .B WiZŠgZ1izé .II
\A.5é
I
G]ÅF,I~æŠÇg .C âç»&+gc* .III

)Z�ÛZi~6,z”ÅF,I .D {D .IV

IV-C ÔIII-D ÔII-B Ô  I-C .2 IV-B ÔII-A ÔII-D ÔI-C .1

IV-D ÔIII-C ÔII-A ÔI-B .4 IV-A ÔIII-D ÔII-B ÔI-C .3

)Óx7Í/õ
E
G¬Ðz�ŠúVÐz�Š~WD�( Omnis Cellula-e-Cellula .4

ZkÃtÃ7™äzZÑ
CyH  (4) gZ',^gZƒy (3) zgØ (2) ÍZyZzgìZy (1)

qÝGYD�X Best fibers .5

Ð Pith (4) ÒÐ (3) Õ@ÅGÐ (2) ',zVWŠ)Ð (1)

����ZZZZ!!!!****]]]]
1)  2 2)  2 3)  1 4)  2 5)  3
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(Plant World) 7777ŠŠŠŠzzzzVVVVÅÅÅÅŠŠŠŠ**** .5

::::7777ŠŠŠŠzzzzVVVVÆÆÆÆ{{{{ZZZZzzzzggggZZZZyyyyÆÆÆÆZZZZddddwwww 5.1

X�»Âx 2 Xa»Âx 1‰ iCÙZz~7ŠzV~ŠzZë{ƒD�X
aaaa»»»»ÂÂÂÂxxxx:::: .1

7Š}»¼zi}ÆZ0+gƒ@*ìXZÏzÃaë�Xt¯g8-ÅƒC�XZkÆF{ƒD�XtZ‰
7Š}~ZÝaDóÀŠ~ZzgnÅ§sƒÏXZÐZÝac*âŠ{aë�XZÝaÐ"ÑggKa,Ç�XZ7$
a,¹Y@*ìX

ŠJyó[V‰7ŠzV~azV»x@{<XZy~a,gZ„îg6,ãÆ‡°}Ðò™U~’YC
�XZzggg8Å§bÃWC�XZknÅazVÃg6ŠZga,ë�XZyÐÌŠºa,aZƒC�XZy7ŠzV~ZÝ

ac*âŠ{a7ƒCZzgÓxa,Zq-ÜƒC�X
aaaazzzzVVVVÆÆÆÆZZZZddddwwww::::

a,7Š}Ãi}6,)ñgpp~æŠŠî�X �

ti}Ð0*ãZzg0*ã~i”{¤]ÃqÝ™ÆãÆfg=êVÃàC�X �

P7Š}iZh+½ZÃfí{™ÆYwYC�X}:Ç̀óñàóÈgóg@*ßz){X �

P(,}Šg½V~�ápVÐiZh+a,ò™zWgÕ~#ƒð�ápVÃ–gZŠî�X}:(,ÆŠg|#Å �

LL6,Z6,zFóóX
ãããã»»»»ÂÂÂÂxxxx:::: .2

i}6,ÀŠ~îg6,›zú0*äzZá7Š}Æ{ÃLL�óóë�Xã6,�áñóíóàVóYwZzgVaZƒD
�Xã»z{z˜VÐíY3�-{B@*ìX

¬xîg6,â&�!g8-»ƒ@*ìXZzg%Äc*ƒZ�nzòg8-»ƒ@*ìX�6,Zq-pwú‚|#0*ðYCì�
ãÆZ0+gñ�Š”VÅ™«™CìX
ããããÆÆÆÆZZZZddddwwww::::

�ápVóêVZzg]VÃ–gZŠêìX �

azVZzgêVÆŠgxym‡ìg‚rìX �

azVÐ0*ãZzg0*ã~i”{¤]ÃêVóYßVZzg]VÃà@*ìX �

êV~»g”{½ZÃazVZzgŠv”VÃà@*ìX �

P7ŠzV~�½ZÃôp™@*ìX}:kHó‰~óZŠguóZgz~z){X �
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gŠã7ŠzV~�Ã¦F,I»¿Z%xŠêìX �

EVÃ�–gZŠêìX �

X(Lamina (zg @î
G
F) 3 ()  Petiole (e&+~) 2 () Leaf Base 1(í»Z‚k) í~&Zë{ƒD�X) """"0000îîîî FFFFGGGGOOOO::::

í»"z��ácÐ(,ZgLìí»Z‚kB@*ìXtíÃ–gZŠêìX ((((:::: Leafe Base íííí»»»»ZZZZ‚‚‚‚kkkk)))) .1

Šg @î
G
FZzgíÃZ‚kÐ�häzZà"ú‚|#e&+~BCìXt:ÜsíÃ–gZŠîìXÉí ::::Petiole eeee&&&&++++~~~~ .2

ÆŠzâVY+$0*ãZzg½Zàä~æŠŠîìX
í»;ƒZ!zzg @î

G
FB@*ìXí~ñ�Š³gz…ÅzzÐí»g8-!ƒ@*ìXã~ ((((:::: Lamina zzzzgggg    @@@@îîîî

GGGG
FFFF)))) .3

ƒäzZáZë»xzg @î
G
F~Z%x0*D�X

zg @î
G
F~FZ½Cƒð‚854è

EG
G¼Š�ápV~#ƒðƒC�XZ7g•ë�Xzg @î

G
F~z‰Åúc*Vgv

ZkÐaZƒäzZà�ápVÃgh}¹Y@*ìXZyghzVÐ'×h+FgLgL (¹Y@*ìX Midrib Ãxygv)
gh}aZƒD�XZzgÓxzg @î

G
F~’YD�X�íÃ̂Zzg–gZŠï�X

ííííÆÆÆÆZZZZddddwwww::::
Ã¦F,IÆfg=½Z»g™@*ìX �

WxZzg»g0eZðW‚àuVÆnŠ!Ã!*‡°{¯D�X �

¿óÆfg=0*ãZzg¤]Åu',Z„Ã!*‡°{¯D�X �

gŠã7Š}»ŠVÅ̂Z(g™Æ0*ãÅ¶Ã',ŠZ“™äÆ‡.Þ¯D�X �

$zgãzZá7ŠzV~âÅ̂Z(g™D�X �

(Broyphellum ímCÂ6~æŠÇgƒD�X}in§]ó) �

YYYYwwwwZZZZzzzzggggZZZZkkkkÆÆÆÆ{{{{
ƒÐÛzã=ÍZ!êVÜ‚½V6,ŒgLìXÎYwiCVÌë�XYwÂVÆ ((((::::XXXX Calyx ZZZZ¾¾¾¾)))))))) .1

ù·ÃZ¾)¹Y@*ìXZ¾)YwÆZ0+gzã”VÅ™«™@*ìX
t=ÍZZ¾)ÆZ0+gzãz~zZµƒ@*ì&Z®Í-@îGFë�Xtg8-',fƒD��ik,Ïc�Z]ÃZKY+$ ZZZZ®®®®ÍÍÍÍ----@@@@îîîîGGGGFFFF::::XXXX

gZá™D�X

YwÆŠ}=Í}~igg80*ñYD�Xigg8YwÆ3,Â6~{�XzZuigg6Zq- 3333,,,,ÃÃÃÃ^̂̂̂))))iiiigggggggg8888((((::::XXXX
(ë�XZ#igŠZy Anthor (ë�XZzgZkÆah}u}ÃigŠZy) fillament e&+~6,Œƒ@*ì&g_5ë IG)

(ë�X Polengrain ¢ƒYD�Ât«fgZ]aZ™D�XÎik,ZŠZy)
Zzgô Style (ó ovary tYwÆ=Í}»aåzƒ@*ìXâŠ{Ã^YwÆâŠ{Â6~{�T~Þ{:) ââââŠŠŠŠ{{{{ÃÃÃÃ^̂̂̂::::XXXX

(ë�XÞŠZyâŠ{fzZZ�X Ovule &{ƒD�XÞ{:~ŠZäÜ‚854è
EG

G0*ðYC�ÎÞŠZy)
Z#t!*gzgƒD�ÂÕ@~psƒYD�X
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YYYYwwwwÆÆÆÆZZZZddddwwww::::
YßV~Â6~{0*ñYD��7ŠzVÅ±Ã‡ìgpp~æŠŠï�X �

¿Â6Æfg=VZzgÕ@ÅaZzZg(,JD�X �

�Z]ÃgZá™äcZy~Ywgk0*c*Y@*ìX �

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
7ŠzV~ÞÔZ+Cå EEEZ[ZzgZ‰wZnZdw� (1

(� 4 (Ø 3 (Yw 2 a    (1

ZkzÐZÝa%0*Cì     (2

Cotyledone (4 (ñw 3 Î™ZT$ Inter nodes (2 Nodes ™ZT$    (1

ZkŠg|#~0*ðYC�  Prop Roots ',¢tc*2ãa,    (3

Paucus  Carota (4 Venilla (3 Paper Betal (2 Ficus Bengalansis (1

Zk‹!aÅ̂ì  Napiform      (4

ií{a, Storage Roots (2 F,ha, Stilt Roots (1

Climbing Roots (4            2ãa, Prop Roots (3

Zk{0+ZyÆ7ŠzV~¬xîg6,0*ðYC� Velamen Roots c* Epiphytic Roots (5

Malvaca (2  Orchidaceae Zzg Aroideae (1

Papilionaca (4 Apocynaca (3

3guAa,ZkŠg|#~0*ðYC� Buttress Roots (6

Cuscuta (4  Vanda    (3 Zea Mays (2 Bombax (1

Z7Š}Åa,�ö!*y7Š}Æ�c*azVÆz¬ð!*:VÐ½ZYqÝ™C�Zæë�   (7

   Stilt Roots (4    Bultress Roots  (3  Haustorial Roots (2      Prop Roots (1

ZkŠg|#~0*ñYD� Reproductive Roots Â6~a,       (8

 Ficus (4 ™c*0*] Murraya (3  Cuscuta (2 Viscum     (1

aZ™äzZá"5¿.ç EGHt»**x  Nodules ™[azV~ Nodular Roots (9

Saram (4 Yeast (3 Rhizobium (2 Salmonela     (1
7Š}~0*ðYäzZàa, Pistia (10

 Tap Root (4 Balancing Root (3  Climbing Roots (2 Nodular Roots (1
[a,¾7Š}~0*ðYC�?   (11

Vanda (4 Betal (3 Avicennia (2 Cuscuta (1
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´aZ   (12

  Viscum  (4 Striga (3  Santalum (2      Orbanche     (1
¡a,Zy~0*ðYCì   Mycorrhiza   (13

  Fern  (4 Bryophyta (3 Algae (2 Fungi (1
Õ@ÆZk{Ð%0*äzZÑz�B@*ì    (14

(ÒY 4 (8k0î EIE 3 (ñw 2 ZÅ}     (1
�0*c*Y@*ì Sucker    (15

(£ 4 (7ŠÜ 3 (¡ 2 ZŠgu       (1
U��WiZŠZ:ÔW!7Š}~0*ñYDì Offset stem   (16

Pistia  (4  Menthol (3 Bougainvilla (2 Prunus (1
�ezg}�@*gúˆk**iu‚854è

EG
G%0*C8 Stem Tendril ZyÐ (17

(a 4 (Yw 3 (Ø 2 ($´ 1

ZkŠg|#~gZḮ»ŠVÆ�h~%0*C�X (18

 Banana (4 Carissa Carundus (3 Passiflora (2 Cissus (1
ãÅºm‹!̂BCì  Opuntia gŠã´º~ZuzZá**v¡ (19

 Cladodes (4 Thorn (3 Hooks (2 Phylloclade (1

ãÅmCZzgiCÙZz~àV$½iýI�ápV~psƒC�XZæXX¹Y@*ìX (20

 Runners (4     Bulb (3       Rhizome  (2       Bulbils (1                        

a6,%0*äzZààV (21

ñwàV Radical buds (2 Serial Buds (1

Normal Buds (4   Epiphyllous buds (',',ÏàV 3

Zk7Š}~',',ÏàV0*ðYC� (22

 Begonia(4 Murraya (3 Cappiris (2    Mangifera      (1

Šg|#ÆØÅMðƒCì Palm (23

¢a4 (4 ¢a2 (3 ¢a15 (2 ¢a    22 (1

¢aƒ@*ì 4 ZkW!7Š}Æí»¢   (24

Selaginella (4 Begonia (3 Victoria Regia (2 Mangifera     (1

0*ñYD�  Scale Leave 7„',v  (25

Agave   (4 Argemore (3 Zizypus (2  Allium Sativum    (1

ZkŠg|#~M',v%“Ø0*c*Y@*ì   (26
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 Geba    (4 Zornia (3 Citrus (2 Passiflora   (1

ZkŠg|#~ØÅe&+~âezg}~psƒCì   (27

Pisum (4 Nepenthens (3 Smilax (2 Clematis    (1

����ZZZZ!!!!****]]]]
1)  1 2)  3 3)  1 4)  2 5)  1 6)  1 7)  2 8)  3 9)  2 10) 3

11) 2 12) 1 13) 1 14) 1 15) 3 16) 4 17) 1 18) 3 19) 1 20) 1 

21) 2 22) 4 23) 1 24) 2 25) 1 26) 4 27) 1

5.2 : Types of Plants

z{7Š}X~YwÔVZzgÕ@Ç7ƒDÔz{BD� (1

Phanerogams  (iCÙZz~7Š} 2  Cryptogams )iCÙZŠ~7Š}    (1

Gymnosperms (Á§ 4          Angiosperm (È§ 3

Z,7Š}TÆaÔãZzgêV~×7™MhXZïmì (2

   Thallophyta    (4 Phanerogams (3 Gymnosperm (2 Angiosperm (1

Z,“{-ö
EE7Š}X~³gz>0*c*Y@*ìZïf~¡ì (3

 Angiosperm  (4   Spermetophyta (3 Algae (2 Fungi (1

t7Š}Mï~Õ@e<»g™D� (4

 Fungi (4 Phanerogams (3   Thallophyta (2 Bryophyta (1

Õ@Š¶zZá7Š}�VŠZgc*)VŠZgƒD�z{XXXXBD� (5

 Algae  (4 Fungi (3 Thallophyta (2 Spermatophyta (1

�Zïmì  Z,7Š}XÆÕ@',Ẑzg%Þ{äzZá)VŠZgƒD (6

Gymnosperm (4 Thallophyta (3  Pteridopyts (2 Angiosperm (1

7ŠzV»mì Vascular Cryptogame z¬ð)iCÙZz~ (7

  Pteridophyts (4  Spermatophyta   (3 Gymnosperm (2 Angiosperm (1

ÐmgppzZÑ7ŠZ Gymnosperm (8

Pteris (4 Spirogyra (3 Rhizopus (2 Cycas (1

7Š}»mì Funaria       (9

Gymnosperm (4  Fungi (3 Bryophyta (2  Angiosperm (1

iF̂7Š}�Zz‰ñŠqÑ]ÔözŠ!*glZzg5wŠ~›zú0*äzZá7ŠzVÃXXXX¹Y@*ì (10

Xerophyte (4 Mangroves (3    Hydrophyte (2 Mesophyte (1
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')»4è
E

G0*ã~0*ñYäzZá7Š}XXXBD�   (11

Xerophyte (4 Epiphyte (3 Halophyte (2 Hydrophyte (1

0*ãÅºÔŠÅic*ŠCZzgÒ]gzÝÅu]»£™̈äzZá7Š} (12

 Halophyte (4 Xerophytes (3 Mangrove (2 Hydrophytes (1

Z,7Š}c*Šg|#XÅ/Šz‚wÐiZZ+ƒCìz{BDì (13

¬gè Ephemerals (2 æZò Perennials (1

Šz‚! Biennials (4 Z7! Annuals (3

™xpgc*Í“pg7Š}ÅVwì (14

   Prosera (4 Agaricus (3  Cuscuta  (2 Mucoy (1

Z,7Š}��Šz‚wÐiZZ+z9J-i0+{gT�XZéVwì Perennials (15

 Ventilago (4 Beta Vulgaris (3 Dolichos Lableb (2      Zingiber (1

Š−ài}6,ZuzZáŠg|#ÅVwì Mangroves (16

 Mango (4 Avicennia (3 Hydrilla (2 Pistia (1

1 ezwÔñàÔñi‰7ŠzV»mZkÐì (17

  Perennials (4 Herbs (3 Lianes (2 Trees (1

����ZZZZ!!!!****]]]]
1)  1 2)  4 3)  2 4)  3 5)  1 6)  4 7)  4 8)  1 9)  2 10) 1

11) 2 12) 3 13) 1 14) 4 15) 1 16) 3 17) 4

Photosynthesis   ÃÃÃÃ¦¦¦¦FFFF,,,,IIII 5.3

ZZZZëëëëïïïï]]]]::::
i0+{Z�x~i0+{g$Zzg±Å’Y~æŠŠ¶zZáPãCŠ~¿Z%x0*D�Î§C¿¹Y@*ìX -1

´tÔwÔÃÔZyZ`ZzgÂ6§C¿�X -2

Óx�-VÅi0+ÏÅZ’ZYZq-7Í/õ EGÐƒCìX -4
ÄA.3ðGV)6,z”(Å»g~ÆaZ�F,ØVÅ¢zg]ƒCì -5

!7Š}³gzö†ZzgÎg`ÅgzÝÅñ�ŠÏ~‚Š{ZâY‰»g0eZðM‚àZzg0*ãÆfg=ZK½ZpŠ»g -6

™D�XZk¿ÃÃ¦F,Ië�X
½ZðâŠzVÐÂZ**ðÃMiZŠ™Zä~wZë™ŠZgZ%xŠêìX -10

ìX (Photo Chemical Reaction) Ã¦F,IZq-n»Mð6ð¬ï -12
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M-e+¬ïÆfg=¶K5ÅYõÅYCìX -13

gzÝZzg»g0eZðM‚àÃ¦F,IÆZëÛzã¬ï�X -14

¹Y@*ìX (Photon) gzÝÅÃÑ¶ÂZ**ðÆfgZ]6,ŒgS�XÎM� -15

¹Y@*ì (Quantum) ~ñ�ŠÂZ**ðÃÃZ#-êEH (Photon) MÇV -16

)ucZÃq(Æ IR )!*Ññ¶ZÃq(Zzg UV +X*ÆŠgxyƒ@*ìZzg 700 @*400 %ðgzÝ»îwñ` -17

ŠgxygSìX
!gzÝ~Ã¦F,I»¿Z%x70*@*aè!gzÝ³gz…Ær3šð EEVÐF™Š~YCìX -19

úV~0*ñYD�X (Mesophyll) !â�ic*Š{F,êVÆxy',v -20

³gz…ZzgŠzu}¢zg~r3™öE
E

‚Ó]å^»i+9£Ò3ð EGV~0*ñYD��±ƒ™¬B%Zœ/»g™D�Î -21

¹Y@*ìX (PSII) ZzgÃ¦ÂxŠzx (PSI) Ã¦ÂxZzw

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
Z�F,˜~0*ñYD�    (1

(»g1;àg� 4 (6,z” 3 (‰Ãi 2         (l! 1

Ã¦F,IÆúZïƒD� (2

   1        
W̧
4 4 ( 3 3 (2 2 (1

Zq-‰ÃiÅ»g~Æn‚Ó]Šg»g� (3

  6CO2  and   6 H2O  (2      6CO2 and H2O (1

2H2O  and CO2    (4 CO2 and H2O (3

Ã¦F,IÆŠzgZyWxÆ‚Ó]qÝƒD� (4

1  (4 6 (3 3 (2 2 (1

ÐFƒCìX  Pigment  tgzÝ³gz>Ær3šð EEV (5

(! 4 (**g̃ 3 (š 2 (Ñw 1

Ã¦F,IÆŠzgZyWxÅ»g~XXXX‚?ÆIUÐƒCìX (6

 H2O  (4 C6H12 O6 (3 H2O &  CO2         (2 CO2 (1

ÅBC� ATP Åñ�ŠÏ~  Wx O2 Ð ADP (7

(W[0*æÏ 4 (MðÃ`gf$ 3 (Mð0*æÏ 2 (‰~Ã`gf$ 1

(Ã¦F,IÆŠzgZyXXXXXXXX»gƒD� 8

NADP Zzg ADP (2 NADPH Zzg ATP (1

PGA Zzg NAD (4 NADPH Zzg ADP  (3
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Ã¦¬ïÃZkä7H (9

 Robert Hill gZ',^I (2 qyHßy Melvin Calvin  (1

Sir Hans Kerbs    (4    G. Haberland (3

({¬ïÃäZk7H (10

  Sir Hans Kerbs (4 GHaberland (3 (qyHßy 2  Robert Hill (gZ',^I 1

]J-@*gO~g3Y@*ìX 48 Mð@*;Æ¿Ð0Š!*]™äÐ¬7Š}Ã (11

¶K3Ãï%Æn (2 ³g…Ãï%Æa (1

tD¯äÆn%êV~¶K3ñ�Š:ƒ (4 tD¯äc%Mð@*;»¿zZµ:ƒ (3

Ã¦Ã`ge$»¿zZµƒ@*ì (12

(%œ/{ 4 (!ât 3 (3ât 2 (âç»&+gt 1

!âtic*Š{F,7ŠzVÆZk”V~0*ñYD� (13

(3) Zzg (1) (4) úV Mesophyll êVÆ (3) (Xylem) 8k0î EIE (2) Ò× (1)

¢zg~ìóóZkŠ/ÃU*"$™äÆnZEwƒäzZÑ²w LLÃ¦F,IÆa (14

tÓx (4) CaOH (3) NaOH (2) KOH (1)

!7ŠzV~Ã¦F,0Ìu¤/ñVÃY™Y@*ì (15

ŠzPÆZz‡]~ (2 ðÆZzAZz‡]~ (1
Šy~ËÌz‰Ü (4 ]Šð\~gppÆˆ 3 @*2 7Š}Ã (3

tÃ¦F,IÆZ!òõ&]ƒD� (16

(2) Zzg (1) (4)               ÃZ&4-ê
JEH

(3) ATP (2) NADPH (1)

����ZZZZ!!!!****]]]]
1)  3 2)  3 3)  2 4)  3 5)  4 6)  4 7)  1 8)  1 9)   2 10) 2

11) 3 12) 3 13) 3 14) 1 15) 3 16) 4

Plant  Nutrition 7777ŠŠŠŠzzzzVVVV~~~~́́́́tttt  ::::5.4

� Macro Elements 7Š}Æn    (1

ÔñÉ45å EGH  (»6, 4 Ôi7-    Mn ($45½2.ç G
EYEGE 3 (³g+Ô1gZy 2 »g0ÔWxÔ**>zX    (1

**>zX"543ï GEIGE~ZëgzwZŠZ™@*ì     (2
�  (4 Cl (3 Mo (2   Fe (1

7ŠzV~]ÅÃ~æŠŠêì    (3
 Magnesium (4 Calcium (3 Potassium (2   Boron (1

ï~„~ZëgzwZŠZ™@*ì    (4
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  Manganese (4 Potassium (3 Calcium (2 Boron (1
6,z”ÔâZCF,ÚZzg§&z;gñ÷»Zq-ƒÐ(,Zbì     (5

 Magnesium (4 Copper (3 Chlorine (³g+ 2 Nitrogen   (1
»Zq-Zëzì Plastocyanin (6

(i7- 4 Copper (3 Boron (2 Nitrogen (1
{%}Ã»g™Š¯@*ì  IAA Oxidase (7

  Manganese  (4 Magnesium (3 Chlorine (2 Potassium (1
tik,{ŠZâVÅ"543ï GEEGGÆ’¢zg~ì    (8

Ã`ge$  (4 Potassium (3 Chlorine (2 Boron (1

����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  1 4)  2 5)  1 6)  3 7)  4 8)  1

Respiration wwww 5.5

Æ‚Ó]Šg»g� ATP ]0*æÏÆn (1
 1    (4 3 (3 4 (2 2 (1

]0*æÏÆŠzgZyZq-‰ÃiÆ‚?ÐX0*JzuF,˜Æ‚Ó]‘W�           (2
5     (4      4 (3        2 (2     3 (1

Æ‚Ó]‘W� ATP ]0*æÏÆŠzgZy     (3
  1   (4 5 (3 4 (2 2 (1

WxÅ)ñ�ŠÏ~0*JzuF,˜!*:VÆZ0+gXX~psƒ@*ì     (4
(‰Ãi 4 (¶K3 3 ZÈI   (2 Lactic Acid   (1

� Z#-Ÿ5é GGEw»g™D Ethnol  WxÅ)ñ�ŠÏ~0*JzuF,˜Ð  Yeast Cell z{¿8g)4è EGZÆ−       (5
(]0*æÏ 4 Fermentation (Â 3 (ï~w 2 (ƒZ!*lw 1

Ã1<F,˜~ps™D�  0*JzuF,˜   Pyruvic Acid (6
   Yeast    ZÆ    (4 "5¿.ç EGHt  (3

¢-Aö
EEE
      (2 5 Z     (1  

‰ÃiÅ‰»guY**Zzg0*JzuF,»̃ZÈI~psƒ**Zk~Z%x0*@*ì   (7
(¢~w 4       (ï~w 3      (ƒZ!*lw 2      )ƒZ!*lw      (1

)ƒZ!*lwÅVwì    (8

(=} 4 (6,0+} 3 (Z5 2  tÙÙÙÙ Clastridium (1

]VÃÃ®Z:gó~gppÐøDfsÅÑblZg~¶ƒCì     (9

(!*gzg~ 4 (ik,Ï 3 (w 2 Ã¦F,I         (1
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Zq-¤/Zx‰ÃiÐZyZ`ƒäzZàÂZ**ð     (10

  3K. Cal (4    5 K.  Cal (3    4 K. Cal (2 6 K .Cal (1

ZWF,+wÅÑbZ%x0*Cì     (11

6, 60
0
 C (4 6,100

0
 C (3 6, 45

0
C (2 6, 0

0
 C  (1

Æ»gƒäzZá‚>VÅ®ZŠ ATP ÆCÙ‚?Å‰Æˆ NADH ÂZEV~     (12

‚?  5 (4 ‚? 4 (3 ‚? 3 (2 ‚? 2      (1

Æ»gƒäzZá‚>VÅ®ZŠ ATP ÆCÙ‚?Ð   FADH2 ÂZEV~    (13

‚? 1 (4 ‚? 4 (3 ‚? 3 (2 ‚? 2    (1

ÆÀ»gƒäzZá‚>VÅ®ZŠ ATP ‰ÃiÅ‰Ð   (14

‚? 40 (4 ‚? 30 (3 ‚? 20 (2 ‚? 10   (1

ÆÀaƒñ‚>VÅ®ZŠ ATP ‰ÃiÅ‰Æˆ    (15

30 (4 36 (3 38 (2       28   (1

ÆZq-‚?ÐqÝƒäzZàÂZ**ðÅlZg ATP  (16

wZg} 620 (4 wZg}  7200 (3 wZg} 7000 (2 wZg}   720    (1

‰ÃiÆZq-‚?ÐqÝƒäzZàÂZ**ðÅlZg   (17

³wZg} 27.36 (2 ³wZg}  273     (1

³wZg} 273.6    (4 ³wZg}  2736 (3

[{%}ic*Š{ŠgzwZg]6,   (18

(Zy~ÐÃð7 4 (4u¤/x 3 ()u¤/x 2 u¤/xƒD�     (1

‰Æn»g1;àg�»Zk̂~ƒ**¢zg~ì   (19

(l! 4 (‰Ãi 3 (+ßi 2 ¶K3      (1

esÅñ�ŠÏ~w»¿Z%x0*@*ì   (20

(gî"$ 4         (ZuwZg] 3          (³gz> 2           gzÝ      (1

ÅVw Substrates [    (21

()**xCâŠ} 4 ZÈIZzg0*ã  (3   (2 »g1;àg�Ôl!Ô6,z”       (1
����ZZZZ!!!!****]]]]

1)  1 2)  2 3)  2 4)  1 5)  3 6)  3 7)  1 8)  1 9)  2 10) 2

11) 2 12) 2 13) 1 14) 4 15) 2 16) 3 17) 4 18) 2 19) 3 20) 3 

21) 1 
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7777ŠŠŠŠzzzzVVVV~~~~0000****ããããZZZZzzzzggggnnnnãããã''''....¹¹¹¹éééé EEEE]]]]»»»»ÜÜÜÜzzzzÜÜÜÜ   5.6

(Transport of Water and Salts in Plants)

]aÜÞÓ^l
7Š}¿zß`ZzgÓfÆfg=azVÐ0*ãZzg¤]Ã_.[™D�X /

Æfg=7Š}ÆŠzu}”VJ-(ìX (Xylem Vessels) azVÐ_.[”{0*ãZzg¤]8k0î EIE**CV /
8k0î EIE**CVÆfg=0*ãÃZz6,ÅY+$w•™ä~:ŠZgZzgZ£w5+k,̧'æŠŠî�X /

¿uc*yZzgaŠ!*zZz‘Šg½V~êVJ-0*ã(Að FX™ä~çzyƒ@*ìX /

¿uc*yíÅŠgzwZg]ÃZ§ZsÅwZg]ÐÁ™ä~çzyƒ@*ìX /

¹Y@*ìX (Stomata) íÅ¬R6,0*ñYäzZá)ñVÃŠ‚ /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
:ŠZgZzgZ£w5+k,̧'�X (1

ïF¸' (d) ',¹¸' (c) 6ð̧' (b) 8̧' (1)

Zk¿~zfe�X Stomata Š‚ (2

ÜzÜ (d) Z+Cå
E
EEZ[ (c) ik,Ï (b) uc*y (1)

7ŠzV~0*ãZkÆfg=Zz6,mkìX (3

Zy~Ãð7 (4) aÅg• (3) Xylem 8k0î EIE**1V (2) Phloem ¢~**1V (1)

i}Ð_.[”{0*ã»ÜsZÚ‚„7ŠZZEw™@*ìX (4

8 (d) 6 (c) 4 (b) 2 (1)

����ZZZZ!!!!****]]]]
1)  2 2)  1 3)  2 4)  1

 Excretion in Plants 7777ŠŠŠŠzzzzVVVV~~~~¿¿¿¿ZZZZyyyyZZZZ`̀̀̀ 5.7

7ŠzVÆ**>zÂZyZYâŠ}BD�     (1

Latex (ŠzŠ| 4 (**xCF,Ú 3 Gum (Í0+ 2   Alkaloids º‚]    (1

     7ŠzVÆ)**>zÂZyZYâŠ}ÅVwì     (2

Tanins (4 Quinine (3  Caffin (2 Alkaloids (1

     øDfs7Š}ÐqÝHY@*ì Tanins    (3

(Aw 4 (ÔÃ 3 (4 2 �**     (1
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qÝHY@*ì Nimbin
')4è
E
EE         (4

Coffea Arabica (2 Papaver Somniferum (1

  Nictiana Tabacum (4 Azadirachta Indica (3

zZgøÅ»g~~ZEwHY@*ì     (5

  Pollen    (4 Resins (3 Eucalyptus oil (2 Latix (1

qÝHY@*ì Resins ZkŠg|#Ð     (6

(Aw 4 (4 3 Pinus (2 »°»7ŠZ    (1

Zk7Š}ÆŠzŠ|Ðg',»gHY@*ì (7

Hevea Oraziliensis (2 Ocimum (1

 Papave Somniferum (4 Coffea Arabica (3

     yWœ/4Åa0*ðYC�   (8
Momordica (4 (ZîÆí~ 3 (.*Æí 2 \i    (1

         **òŠzZ¾7Š}ÐqÝÅYCì Saponin  (9
    Sapindus (4 Justacia ( 3 (.* 2 4    (1

ÆêV~y»g1,MÆJVÅ̂ƒCì Ficus (10

(ZùgÆpÚÅ§b 4 (ŠzŠ}ú 3 Cystolith (Zmãv 2 ™z~ØÆ    (1
Zmãvúy»g1,MÅaÁêV~0*ðYC�X Cystolith (11

  Hevea   (4 Justacia (3 Ficus (2 Nerium (1
¾Šg|#ÆêV~0*c*Y@*ì Double Cystolith ŠCÙZZmãv    (12

 Carica(4 Momordica (3 Fig (2 Nerium (1
l}ÅŠ!*º)Zzg(„Å»g~~ZEwHYäzZÑ)**>zÂâŠ{�Šg|#ÐqÝƒ@*ì     (13

 Quinine (4 Morphine (3 Caffine (2 Tanin (1
ìZmVwì Resins �âùgZw Oleo Reisin    (14

 Caffine(4 Gum (3 Latex (2 Canda Balsm  (1
**òŠzZ¾7Š}ÐqÝƒCì D. G. Toxim Zzg D .G. Tyalin (15

 Digitalis Purpura  (4 Sapindus (3 Justacia (2    Ficus (1

����ZZZZ!!!!****]]]]
1)  1 2)  4 3)  4 4)  3 5)  3 6)  2 7)  2 8)  1 9)  4 10) 4

11) 1 12) 3 13) 1 14) 1 15) 4 
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5.7: Reproduction in Plant 

~)ÒÂ6»¬x§itìX Yeast (1
 Spores  (4    Conidia (3 (M0*gÏ 2 î à     (1

7Š}ÆZq-3Åå7ŠZaZ™äÅZqÃ¹Y@*ì   (2
 Totipotency  (»ï¸> 4 (ï~„ 3 (ik,Ï 2 !*gzg~     (1

&+gzVÅ»g~»§iB@*ì   (3
 Conidiophore (4 Sporangium (3 Sporangia (2 Sporulation (1

z−~7Š}ÆiF̂{Ðhƒð�ácBCì    (4
Suckers (4 Eye (3 (',ÏàV 2 Root buds (1

~â&7Š}%0*D� Rana pala Zzg Bryophyllum in§]    (5
Eye (4 Ð Sucker (3 Ð Leaf Buds (',ÏàV 2 Ð Root buds (1

ÐZyŠg½VÐqÝƒD� Root Buds â&7Š}a6,0*ðYäzZàèV     (6
 Azadirachta ™c*0*]Zzg4 Murraya (2 Potato (1

 Rana Pala   (4 Bryophyllum (3
iF̂ŠZ[Zy7ŠzV~Z%xŠ~YCì  (7

(Yx 4 (Yð 3 (Wx 2 †[    (1
7Š}»Zq-z�£/7Š}ÐqÝHY@*ìz{B@*ì (8

',zV7Š  Explant    (4   Implant   (3   Seedling (2 Bud (1
ÐqÝƒäzZÑ!*:V»ÂŠZB@*ì Explant (9

   Bud   (4 Cell (3 Tissue(2     Callus (1
!*D×Æfg)q-Í:7ŠzVÆ%ÃŠgc*Ä™äzZÑ‚0Zy (10

 Iyengar  Shipra Guha and Satish (2 G.Haber Landt (1
      Swaminathan  (4 Maheshwari (3

z{ª‚0ZyTäec*%¡¦zZô~7Š}ÆúVÃZÇc*YYìX (11

Maheshwari (2 Shipra Guha (1
        G. Haberlandt   (4 Swaminathan (3

%0*™¯@*ì Zygote t (12

Lamina  (4  Female Gamate (3    Male Gamate (2   Embryo (1

      Ð»gƒ@*ì  RadicleÆ Embryo (13

(Yw 4 (a»Âx 3 (� 2 í (1
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ik,{ŠZ:Æ_·Ã¹Y@*ì (14

  Genetic (4  Cytology (3 Palynology (2 Embryology (1
"3zõ EG
E�ÞŠZâVÐ¢~ú‚|#Ða}ƒD�Z7¹Y@*ì Ovules (15

Chalaza (4 Micropyle (3 Funicle (2 !g.0î
I
G Placenta (1

����ZZZZ!!!!****]]]]
1)  1 2)  4 3)  1 4)  4 5)  2 6)  2 7)  1 8)  4 9) 1 10) 2

11) 4 12) 1 13) 3 14) 2 15) 1 

7777ŠŠŠŠzzzzVVVVÅÅÅÅççççÙÙÙÙZZZZÌÌÌÌ 5.8

[V»WN*ÔgzKÔíCÔ7g~¯äÆ´z{ØV~ZÔÅ»g~~ZEwHY@*ìX /

[VÆÈµÃL\å1geóZzg¤8-1geóÅ»g~~ÔñwVÆeg{Æîg6,ZzgWVÃeJÝÆn /

ZEwHY@*ìX
ezwŠ*Å½âWŠSW!*Š~Å{m½ZìXZkÐZeàZzgŠz�¯c*Y@*ìX /

~ZEwHY@*ìX Calico Printing ezwÆ¶K5ÃÑ&+g~ÅÅZzgL9£43ï FGEGÖðó /

7ŠzVÆœVñ8-̂ÔgZðÔLgÔ@*hÔLÞÔÎg`íÔZzgÅ6,ZÐpgŠã%»gHY@*ìX /

7ŠzVÐpÒŠZg%ÌïÑY@*ìX /

4Æ%Ã̀Z(¿¬ïÆîg6,ZEwHY@*ìX /

ZEÑ] 7Š}»z 7Š}»**x º‚]
Uc*ggÅŠzZ Yw Cinchona Officinalis �** Ã2  X1

�Z]¿ í Nicotiana tobacum ÔÃ æ”  X2

ŠgŠÐWgZxÆn V Papaver somniferum âg@  X3

‚,$Æ»U6, a Rauwolfia serpentina g^6  X4

%œ/~¡Âx~LaZ Õ@ Coffea arabica »°»7ŠZ µ3¨4è G
E
GE  X5

™äÆn
Antiseptic Õ@ÔYwÔí Azadirachta indica 4»7ŠZ ')4è

E
EE  X6

"ƒÙ í Erythroxylon coca ÃW  X7

Z¡[6,ZW,Z0+ZiƒCì VÔYw Datura stramonium
XZj7ßâM 8

(Sedative) (Scopolomine)
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
{xg1Æg3VÅ»g~Ã¹Y@*ìX (1

š6,zgÏ (4 ik,Ï (3 Molting (2 §~× (1

%ûZk»¿™@*ìX 4 gÖ»QZZK›zúÆŠzgZy (2

tÓx (4 Pupal stage (3 ´ (2 Molting (1

Zk7Š}Ð�1$ÍqÝƒ@*ì�”¯ä~ZEwHY@*ì (3

Hibiscus Cannabinus (2 Crotalaria juncea (1

c Zzg a (4 Cacosnucifera (3

LLe ‹AóóŠzZ�Z%Zn»ÆfÆƒCìZk7Š}ÐqÝÅYCì (4

Deadly Night shade (2 Chinchona (1

Eucalyptus -b (4 �** (3

ÓxZ»k»mvkÆZk{0+ZyÐƒ@*ì (5

Euphorbiaceae (2 Gramininae ¤/ZF̂ (1

tÓx (4 China Grass (3

ÆãÐqÝƒ@*ì Dalbargia (6

gzð (4 ÃZ], (3 aŸ (2 % (1

»mZkÐì  China Grass eb¤/Zk (7

(Zq-n»v÷ 4 gN*7ŠZ (3
¢-Aö
EEE (2 Z5 (1

Uc*Æ´`ÆfZEwHY@*ì (8
&)4èEE (4 e745é EGH÷ (3 æ‹** (2 Ã2 Quinine (1

Z%Zn»Æ´`~t7ŠZZEwHY@*ì (9

1® (4 Ã2 (3 âg@ (2 e N*: Digitalis (1

n{Zzg„ÅñZ0+Zi~ÆftŠzZZEwÅYCì (10

tÓx (4 âg@ (3 »¯g (2 ',z‚M (1

ÅVwì Medicinal Plants (11

�Zg   Sorghun Vulgare (2) ÇOcimum Sativum (1)  

**gs Cocos mucifera (4)              Cajanus Cajan (3) 
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Å¬xVwì Fossil Fuels g»i~Zgï (12

Aw  (4)     4  (3)  Petroleum & Coal (2) Teak (1)  

Å¬xVwì Fibre Yielding Plants g6ŠZgŠg|# (13

 Hibiscus cannabinus (2) Tectonia grandis      (1)

 Arachis hypogea (4)               Nux Vomica  (3) 

Å»g~~%g{xâŠ}ZkÃZEwHY@*ì Rayon Zzg Plastic (14

    4   (4)           u(3)        ŠJy»È³   (2)    h»7ŠZ (1)  

qÝHY@*ì Coir ZkŠg|#Ðþ (15

    ‚ÍZy    (4)           **gs (3)        ¾k   (2)    Jute    (1)  

TÃ¢~Fg~Zzg»yŠgŠ~ZEwHY@*ìz{ZkŠg|#ÐqÝHY@*ì Camphor (16

    �:   (4)           

8gBø
EII

(3)        
"5Ó¾æ
EG
Y

~   (2)    Tulsi   Ç(1)  

qÝHY@*ì Morphine ZkŠg|#Ð (17

Ocimum Sativum (2 Nux Vomica (1

Eucalyptus (4 Papaver Somniferum (3

!*̀{»‚³**x (18

Sorghum Vulgare (2  Pennisetum triphoideum (1

Azadiracta indica (4 Zea may (3
ÆŠg|#»**xì Atropine ùÆŠgŠ~ZEwƒäzZàŠzZ (19

Zea mays (4) Eucalyptus (3)    Atropa belladonna(2)  Ocimum Sativum   (1)  

»‚³**xì Teak ‚ÍZy (20

Tectonia Grandis  (2)  Dalbergia Latifolia  (1)

Azadiracta Indica (4)             Shorea Robusta (3) 

Z»kX7ŠzVÐqÝƒD�Zy7ŠzV»{0+Zyì (21

Solanaceae (4)  Malvaceae (3)   Paplionaceae (2)    Gramaneae (1)  

KEY ����ZZZZ!!!!****]]]]
1) 1 2) 1 3) 2 4) 2 5) 1 6) 2 7) 1 8) 1 9) 1 10) 2

11) 1 12) 2 13) 2 14) 1 15) 3 16) 1 17) 3 18) 1 19) 2 20) 2

21) 1
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Agricultural Operation iiiigggg¦¦¦¦»»»»xxxx 5.9

f‚ỳZÇäÐ¬Fµ1VZzg_VÃ±™@*ì `ÐZhaZzZgqÝ™äÆ /

I`**ÔÕ@1**Ô7ŠzVÃv™**Ô)¢zg~v÷ÃZ3h¦ÔWBÙÔ3ŠŠbZzg̀ÅÉðtÓxig¦»x~�áï� /

ke$è~„0*ñYD�Zn´z{6ð3Š‰**>zXÔÃ`gkZzg7N*ôz){ÌZEwÅYCìX /

ñwVÆÍ',Zzg7ŠzVÆv}ŒWö{6,ŒƒCìX Manure !*rZzgEÅŠgC3Š /

Æ7ŠzVÃÌZEwHY@*ì Sasbania ÔŠZßVZzg Sun hemp !3ŠÅ»g~cÍ6.ï XF /

””””VVVVÃÃÃÃÑÑÑÑhhhhFFFFggggcccc****VVVVZZZZzzzzggggQQQQzzzzVVVV6666,,,,‡‡‡‡11110000****ääääÆÆÆÆZZZZŠŠŠŠZZZZââââ]]]] 5.10

5.10 : Crop Diseases and Control Measures

̀Z(ózZ],kZzg¢5½ø
EEY

7ŠzV~Fg~»!*)̄‘W�TÅzõÐ”VÃvy(Að FX!ìX /

(2) ¹ÏFg-V6,‡10*äÆnZy§hV6,¿HYYì)1(œVÃ1äÐ¬6ð%·]Ð´` /

9z‰Ü6,oƒlZg~̀Z(¿ZŠzc*]»ZEw (4) ”VÅp~ (3) Fg7ŠzVóZgvk7kÃZ3h¦
Vn{ó˜Vz){ÃOW,™äzZàzZ],kFgc*Vt� citrus crop ½**gôÅ£ /

 Yellow Cork Vein- Mosaic- Triestza

Fg~¢5½ø
EEY

ÅzõÐƒCìXtíÅ¬RZzg]VÃOW,™CìX‡1 Dawny Mildew ZùgÅ̀~ /

ZŠzc*]»r»î™**e34/õ XGJX Anti fungal 0*äÆnOW,{”VÃ»^™ïwŠbe34/õ XGJZzg
**òFg~»!*)̄áCìX canker Å̀~́45¾æ GE citrus **ò̀Z( Xantho monas citri /

7kÅ̀Ãn{™äzZá�Z]�X mites Zzg Aphids, éCitrus Butterfly, Leaf Minors, /

**òFg~zZ],kÐaZ coconut willt uz~È3,Z**gsÆ7Š}Ãn{™@*ìZzg Rhinoceros Beetle /

ƒCì
ZEw”{̀Z(¿ZŠzc*]Æe1VÃŠzu}»ñV~ZEw:™,ZzgZ7½ZZzg0*ãÃWßŠ{G%n{™Š,X /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
‰�Z]7ŠzVÆzÃZK½Z¯D�TÐ7ŠZ%Y@*ìÔZ+Fgc*VBC�X (1

  Dowary Mildew    (4)    Canker(3)Mosaic  (2)  Pest Diseases (1)

Fg~»:Lƒ@*ì Downy Mildew (2

�Z] (4) 
¢5½ø
EEY
(3) Ùc* (2) zZ],k (1)

**gsÆ7Š}Ãn{™äzZÑQZX (3

Wax Moth(4)  Attacus Cynthea (3)    Bombyx Mori  (2)        Rhinoceros Beetle(1)
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Fg~aZ™äzZÑ"5¿.ç EGHc*ìX Xanthomonas~Ô Citrus'        (4

 Penicilium   (4) Lactobacillus (3)  Citrus Canker    (2)   Salmonela  (1)   

**òFg~»̀N) Yellow cork vein       (5

Butterfly  (4 Moth (3       
"5¿.ç EGHc* (2 Virus (1

ZkFg~~�Z]íÆZ0+gzã!*:V6,ú™ÆêV~**1V¯D� (6

Aphids (4   Citrus Leaf   (3 Citrus Butterfly   (2          Mites (1

Fg~»̀N)ì Coconut wilt         (7

Virus     (4    Mushroom  (3                  Algae (2      Becteria (1

Zk~0*ðYCìX mosaic Zzg Triestzal zZ],kFg~ (8

**gs  (4      ˜  (3 ¾k (2 Zùg (1

ÅzzÐZk7Š}~Fg~ÄìX Xantomonas oryzae (9

Citrus (4          Zùg (3 ŠJy (2 **gs (1

uz}Å̂~�Z]Ã‡10*äÆat̀Z(¿ŠzZZEwÅYCìX (10

BHC  (4              DDT   (3      monocrotophos (2           Metacid  (1

íZzgYßV~ÎgZc¯™gka•zZá�Z]� (11

    mosquito (4 bees (3    butterfly   (2    Aphids (1 

âgäÆaZEw™D�X Pest i}~Q}c*        (12

(a** 4 (4Å? 3 6ð3Š (2 Í', (1

Fg~ÅgzuåxÆaœV6,ZEw™D� Fungus (13

  Zinc (4.H2 O2   (3 Copper sulphat  (2   Mercury  (1

aZ™D�ZyÃ¹Y@*ì Spores 
¢5½ø
EEY

�&+g} (14

Vector (4 b Zzg a (3 Ã•c* Conidia (2    Hyphac (1

KEY ����ZZZZ!!!!****]]]]
1) 1 2) 3 3) 1 4) 2 5) 1 6) 3 7) 4 8) 3 9) 2 10) 1

11) 1 12) 3 13) 1 14) 2
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::::iiiiggggZZZZ®®®®))))ZZZZzzzzgggg̀̀̀̀ÅÅÅÅZZZZ&&&&bbbb 5.12

Agriculture and Animal Husbandry and Crop Improvement 

ŠgCZN[»Ãt7™äzZá (1
b Zzg a (4 egÖ',Zzy (3 egÖeZgzy (2 Yg`Z]

43¨4jè
HGEEE (1

Ë��~Ze7-ÂZg_5+k,#p~Ã¹Y@*ì (2
)ßY (4 ps (3   µ2.çGG±43ï

YEGG (2 ZN[ (1
Ñ7ŠzVÃZk§bqÝ™Mh� Haploid (3

Mass Selection (4 b Zzg a (3 !*D×2 (2 3× (1

ŒÛ:<ZkfHY@*ì (Quarantine Test) (4

œVÆ�Z]Ãgz1 (2 %nW�Û+Ãgz1Æf (1

tÓx (4 mCâŠ}ÅYõÆf (3

pŠik,ÏzZá7ŠzVÅS:] (5

3,ZzgâŠ{izZZZµZµ7Š}~ (2 3,ZzgâŠ{izZZZq-„7Š}~ (1

Zy~ÃðÌ7 (4 b Zzg a (3

¡¦ZN[Æ§j (6

Pure Line Selection ±{ØZN[ (2 Mass Selection Z¯g~ZN[ (1

tÓx (4 Clonal Selection ÄZŠZN[ (3

Zk§jÆfg=7Š}Å�#ÖZzgZn]VZzgYßVÅ�#Ö~ZŸ†HY@*ì (7

Haploid (2 M±43ï YEGG Polyploidy (1

Z¯g~ZN[ Mass Selection (4 Quarantine Test (3

ZkŠzZYÆik,ZW,7ŠzV~øDAYMß−taZHYYì (8

Antibodies ¡Z�x (4 Ã2 (3 Colchicine Ã3Í (2    0*àöi+k (1

(,i+gÕ@ÃZkÐ»gHY@*ì (9

tÓx (4 Ãî&+cÕ@ (3 ]‘Õ@ (2  E®Ó4øGÕ@ (1

7Š}ÅZ‚ÛZö±Æf»gWæ7Š}~ (10

Ñ7Š} 4 (d Ñ7Š} 3 (3   Ñ7Š} 2 (2 Zq-Ñ7Š} (1

§C&»45ë GGEŠgZÝt� Biotechnology (11

Micro Biology ̀Âð§»] (2 Moecular Science ‚ÓC‚b (1
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tÓx (4 Bio Chemistry §C6Y (3

ãÆ´`ÆftŠzZN»gÅYC� (12

¡§� antibiotics (4 b Zzg a (3 Z²A (2 ;gñ÷ (1
KEY

1)  2 2) 3 3)  3 4)  4 5)  1 6)  4 7)  1 8)  2 9)  1 10)  1

11)  4 12)  3

½½½½ZZZZÃÃÃÃôôôôppppgggǵ́́́ZZZZzzzzggggffffíííí{{{{ZZZZ0000++++zzzziiii~~~~ 5.12

5.12 Storage and Preservation of food

»!*)̄ƒYX Food Poisoning   )ñizV§hVÐfí{Åˆ½Z»ZEwÉ½Z /
½ZÅñizV§hVÐfí{Z0+zi~Ð)1(‚w½½ZŠø7[ƒCìX)2(½ZðâŠzVÆŸùƒä~¶WC /

£â]Ã½ZÅ„W‚yƒCì†ñ}ÔZ»kÔMVz){ ìZzg)3(ÜzÜZzgZ
pgŠ|Z�xÔQ}Zzgaì½ZðâŠzVZzgZ»kÃvy(Að FX™D�X /

‰zWÑ]ÃZEwH Dehydrators Zzg**Ë»g Spray Drier ØV~½ZðâŠzVÃÈ™äÆn /
Y@*ìX

ÌìT~½ZðâŠzVÃ»^™Zy~#�áïHY@*ìQÎg`ÅgzÝÐ Salting D»Zq-§i#Î** /
c*0VÐÈHY@*ìX‰z‰Ü#ÎñƒñZâYÃ%~ôp™ÆZeg¯c*Y@*ìX

Æfg=Ì½ZÃôpg3YYìX Freezing Z+A)é
E
EŠ /

»§iZCc*Y@*ìX Pasteurisation ŠzŠ|Æ£gÃ',ŒÛZggppZzg̀Z(Ãhu™äÆn0*2ge$ /
ÌìT~@*i{½ZÃå™̀Z(Ð Canning F,»gc*VÔÍ“ÔTz){Ãôpgpp»Zq-§ie1V~È™** /

0*ue1V~vHY@*ìZzgZk~#c*]»²w�áïHY@*ìe"ÅZ0+gÅƒZïw™e"Ã$ÈHY@*ìX
»§iZCc*Y@*ì Fumigation ZzgŠðãŠb Spraying Z»kÃQzVZzg�Z]ÐôpgppÆnr»î /

Y@*ìX
z){»r»îHY@*ìX Malathion D.D.T r»î~Z**`»fí{™äÆ£â]6,Q}âgŠzZîV‰ /

ŠðãŠ¶Æ§j~Z>4Ã\àc*Z
#-£Ó4è
GG

GEeZð',zâà‰6ðâŠzVÃZ**`Æfí{Æ£x6,gÄ™ŠgzZi} /
Zzg9HVÈ™Š~YC�Xt6ð%“ƒZ~0*ðYäzZàgî"$Ð¬ïÆfg=ik,~’»g™D�T

ÐQ}ÐZzg�Z]%YD�XZq-ßˆŠgzZi}Åw™%Š{QzVÃïwŠc*Y@*ìX
6ð%·]i7-Ã\àc*zZgÃgyÆfg=aƒVÃhuHY@*ìX /
½ZðZ»kÃfí{™äÆnF,¹c*CáŠZy‰LL0*F,ZóóWgÏÏòVÆáŠZyÔah}©}zZáŠJCáŠZy /
Æ´z{gzZîáŠZyÔ%æFN~ÔÇŠ}ÔÃ™ZzgåÃ_IŠZyZEwòYD�

262



Animal World ³³³³ZZZZ********]]]]ÅÅÅÅŠŠŠŠ**** .6

::::YYYYââââggggzzzzVVVV~~~~0000****ññññYYYYääääzzzzZZZZááááZZZZ����ððððÂÂÂÂxxxxZZZZzzzzggggZZZZyyyyÆÆÆÆZZZZddddwwww 6.1

ZZZZddddwwww ����ððððÂÂÂÂxxxx
qÝ”{½ZÃpy~�áïƒäÆ‡.Þ¯@*ìX½Z~ñ�ŠÂZ**ðÃ
ZEw~ÑäzZàÂZ**ðÆîg6,ps™äctÂxæŠÇgƒ@*ìX

XNÂx 1

WxÃâjwÐqÝ™ÆŠzgZypyÆÂxÃà@*ìXz;VÐ
WxŸÆZúVJ-à@*ìXZzgz;VÐ**»g{âŠzVÃqÝ
™ÆZyZYúVJ-à@*ìX

X[Âx 2

py~�áïÇ”{½ZZzgWxÃŸÆZúVJ-à@*ìXZzg
z;VÐÃ‡âŠzVÃqÝ™ÆZyZYZ¡IYÃà@*ìXZy~Fg-V

ÐæZf™äzZá7Í/õ EG0*ñYD�X

XŠzgZypy»Âx 3

Ÿ~ƒäzZàZ§Cu¤/ñVÅzzÐaZ”{Ã‡âŠzVÃ
¤/Š}óµ}Zzg¢Æfg={g`™@*ìX

XZyZYÂx 4

Order ŸÆÓx”VÃeJbƒñD�ÛZë™@*ìXKãwZg]Ã
~g‚rìXpy~ñ�ŠÃ‡âŠzVÃ¢Æfg={g`™@*ìX

X¢~Âx 5

ZZ¡IY~!*©0*ðYC�X!*:VÅw•ÐZ¡IYw•™D�X
P!*©Z7ãÂxÐa}gT�ZzgŸÃw•Š¶~æŠ™D�X

X!*D̂ 6

tA-VÐ¯ƒ@*ìXŸÃ–gZZzĝŠêìX!*D̂Ðï™w•
~æŠŠêìX

XZ7ãÂx 7

âjwÅL6,gŠ¿ªCÙ™@*ìXŸÆZZ¡IYÅw•~æŠÇgƒ@*
ìX-Z¡IYÆfg=�â]qÝ™Æ‹t™@*ìXŸÆZ
Z¡IYZzg�ðÂxÆŠgxyg*aZ™@*ìX

X¡Âx 8

ZZZZddddwwww ����ððððÂÂÂÂxxxx
ZkÂxÆ+ºm¼zŠ0*ñYD�Xtpy~Z�ÛZi~âŠzVÃ
gZ„îg6,àD�ÎLL;gñ÷óó¹Y@*ìXt;gñ÷Ÿ~
ƒäzZàZ§Cu¤/ñVÃ‡1~gnp�X

XŠzgZyZ�ÛZi~Âx 9

Y0+ZgzVÅ±‡ìgppcZzg6Y0+ZgaZ™ä~æŠÇgƒ@*ìX XÂ6~Âx 10
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ZZZZ¨̈̈̈KKKKããããNNNNÂÂÂÂxxxx   6.2

(Human Digestive System)

]aÜÞÓ^l
�X 3(7ŠZh|Zzg4(ŠZh|0*ñYD ©VÆŠZ-$1(‡éŠZ-$2(

²-CÐö
E
FŠZ-$ 4 ZK̈âV~ �

i!*y6,ñ�Šfz¹èVÆfZB»Zˆkƒ@*ìX �

1¹²Aªî XE~°!¼zŠÆ&�h0*ñYD�X �

½ZYÃƒZÅ**à~ŠZ4ƒäÐgzÂìX Epiglottis �

n{~n~¼zŠ0*ñYD�XÐn~gkZzgñÍ»Z�ÛZiƒ@*ìX �

¹Y@*ìX (hepato cytes) ®~0*ñYäzZáúVÃ345é XGFI‚Q �

~ËnÆ{%}70*ñYD (bile) 1$ �

ƒ@*ìX (jaundice) 1$Æpy~�áïƒäÐLLk,‡yóó �

ìX ƒC aZ (Peristatic movement) %~ÆW]iDZzgË�TÐØzVÜLLñYw•óó �

n~gk~;àgz³guF,Z̃zg{%}ñ�ŠgT�X �

ë�X (chyme) Zzñ‚~~�½ZYŠZ4ƒCìZÐÝk �

ÃaZ™@*ìX (bile) ”V6,ŒgLìZzg®1$ 4® �

1$»g8-igŠZzḡ~ÈgZƒ@*ìX �

Þi6,» Anus **àúgZ3�;a~æŠ™@*ìÔŠ‚ÐÑzqƒ@*ìN**àÔZzg :X Alimentary canal �

ƒ@*ìX
°!¼zŠ:X1¹²A§õ XE~ñ�ŠƒD��°[»Z�ÛZi™D�X Salivary glands �

ñYw•:XN**à~ñ`Üw•zZµƒCìTÆfg=½ZWÐÅ Peristaltic Movement �

‚~w•™CìX
Zâñ9X»g1;àg�ÃÂhäzZÑ{%{ Amylase �

6,¿™@*ìX Carbohydrates ‹AX°[~ñ�Š{%{ Ptyalin �

~ps™@*ìX Amion acids ÃÂh™ Proteins 
"54jè FGFEXz{{%{� Pepsin �

ÝkX4̂k½Z�n}ÐgKW-$~ŠZ4ƒCìX Chyme �

¬Ü{Xz{X�Zq-gziyc*gZ5Æ¤/Šñ�Šƒ@*ìX Sphincter �

;LXŸ~½ZÆZ+Cå EEEZ[Ænë{‚Ó]ÃÂh™‚Š{‚Ó]~ps™ä»¿X Digestion �

Å5Ò0î EEXØú��õgk»Z�ÛZi™@*ìX Pancreas �
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�;a~æŠ™D�X Bio-Catalysts {%}X Enzymes �

Z&½o-ö
EYIG

Z¸gXgKW-$~ZiúQ¸g;t+ö
E

½ZÃ_.[™D�X Villi �

1$gkX®Æfg)Z�ÛZiƒäzZÑgk�lçVÃ
\A+ö
I

F,ØV~ps™@*ìX Bile Juice �

ÑðmX{%{�lçVÃÂh@*ìX Lipase �

l!X¿;L~t
\A+ö
I

F,ØVZzgeZw~psƒCìX Fat �

®XZq-(,Zucâb¼zŠ~��_ÅŠZNY+$ƒ@*ìX Liver �

è{‚i~X¿;LlçVÅ‚Š{%·]~p~Ã¹Y@*ìX Emulsification �

Xn}ÅŠ-ZgzVÆºmúVÐ»gƒäzZÑ;gñy�Èu»Zˆk™Z@*ìX Ghrelin �

XtZq-;gñyì�ÈuÃŠ!*@*ìX Leptin �

™XfZHÆZˆkÐmg‚rìX Gustatory �

6ð
&B}ÐöXz{-7Í/õ

E
G�6ðøÆ6,¿™D�ZzgtfZBZzg1»Zˆk™D�X �

(Ÿ545é EHEGVXi!*y6,ñ�ŠZ¸gX~ZnÆfz¹àV0*ðYC��ZfZSV‰ÛØÔ\Ôš/zZ»Zˆk �

™D�(Ÿ545é EHEGVBD�X
½Zð1ÖXŠ‚~½ZÃçäÐ½ZZq-:ŠZgÂŠ}Å̂Z(g™Cì&½Zð1Ö¹Y@*ìX �

ñYw•XW-$c*Ãð**à~W]ÆiäZzgÌÅzzÐaZƒäzZàñ`Üw•�**àÆZbZYÃ �

WÐÅ§seÇìñYw•BCìX
ÝkXbz~îg6,Ç”{½Z�n}ÐgKW-$~ŠZ4ƒCìX �

qŠ¬Ü{Xn}»gKW-$Æ¬{c*Zzñ‚~~UÆ£x6,ñ�ŠW]qŠ¬Ü{BD�X �

zàXgKW-$ÆZ0+gzãR6,ñ�ŠZ¶úZ¸g�Z+Cå EEEZ[ÆVgÕ~ZŸ†™D�zàBD�X �

£qlXtŠâ©ã»"zƒ@*ì�£¦ezgÆîg6,Yg~gLìZk~ŸÆZëZdwÆ%Zœ/0*ñ �

z){ÃNzw™D�X B.P YD��wÔŠwÅŠPÁ
Šâ©�XŠâ©�ÔŠâr»zƒ@*ì�zZgzàŸZzg£ql6,Œƒ@*ìX �

ZzgÂZ**ð{g`™äzZáZqwÆnøg}fg=qÝÅˆ½ZÃZkÆ Assimilation oƒ;aÔ¹ �

~Âh**¢zg~ìX ZbZñF,0Ì
ZK̈ãNÂxŠzâVWCZzg¡ÂñVÃ�áï™@*ìX �

)t(Šk7[Z¡[6,Œƒ@*ì�WCu¤/òÔpy»·îÔ 100 N**à~ñ�ŠZq-ºm¡Âx½ã �

(Ã%1o™@*ìX Gastro intesinal tract ;LÔkc*]»Z+Cå EEEZ[ZzgN**àÆŠvu¤/ñV)nãW„**à
»Z�ÛZi Leptin ÈuaZ™äÆZˆ‚]»f)ŠZgìXZq-Zzg;gñy Ghrelin n}~Z�ÛZiƒEÑ;gñy �

ÈuÃŠ!*@*ìX
265



Å#³‚Š!*c*Y@*ìX (Palate) fZHÃW‚ãÐÜsZkz‰ÜÙ|#HYYìZ#i!*yÃ85ëE �

fZHZzg1ÆŠgxyŒÛRm0*c*Y@*ì**u~ñ�Š6ð
&B}ÐöZzgi!*yZ�ágZ]ÃZ‚D�Zzg¡ÌyÅ̂ �

~ŠârJ-F,(Šï�X˜V6,1ZzgfZHÅÙ|#ÅYCìX
»ÌZ�ÛZi™@*ìt (Acid) °[»Z�ÛZiZ‚ÏzZWÃ',ŒÛZggnpƒñ¶K5Æ;a~æŠ™@*ìXøgZŠ‚F,Ú �

F,Úøg}Š‚Ãv0+{"5¿.ç EGHc*z){Ðôpgnp�XpŠ»g¡ÂxÆ¿Æ+°!¼zŠzVÆfg=°[»
Z�ÛZi½ZÃ=@*ì@*%çäZzgè3~W‚ãƒnX

»÷ (Gustatory) ìX�:Üs™ (Tongue) ~ñ�ŠWCZzg-�i!*y (Oral cavity) z6²A§õ XE �

~ZëgzwZŠZ™CìX (Swallowing) Z%xŠîìÉZZdwøwz6²A§õ XE~½ZÅp~Zzg5äZzgè3
è3Å}+MŠâ©ã~ñ�Šè3Æ%œ/Æfg=%1oƒCìX �

N**à~W]ÆiäZzgÌÐaZƒäzZàŸzZgñŶÅw•�½ZÃWÐÅ§seÇìñY �

BCìXtZq-WCñ`ƒCì�½Zð**àÅåMðJ-™̂CìXt)ZgZŠ~ì Peristalsis w•c*
ZzgpŠ»g¡ÂxZzgW„¡ÂxÆNzw~ƒ@*ìX

»¿ƒ@*ìTÅzzÐZq-4âù½Zð—»gƒCìTÃ (Churn) n}ÆWCZÁnÐ½ZÆ�ä �

ÆŠZ¾ÃZq-W!*‡°{™@*ìZzgZkWÃqŠ Chyme ¹Y@*ìXZzñ‚~~ ( Chyme) Ýk
¹Y@*ìX (Pyloric sphincter) ¬Ü{
ÅF,)ã™@*ìXZkF,˜Ð

ÄA+öN{%}izgZzgØgÐZdwZ%xŠï�X P
H n}~ (HcI) ¤!g �

n}~Z�ÛZi™Š{gÎVÐ½ZÃÂhZY@*ìnðgkÐ5c*Y@*ìZzgZq-5ìF»gƒ@*ì�Ýk �

B@*ì Chyme

n}Å#ïZ,»g~ZkÆpŠÆF,ØVÆvyÐZkÅ™«™CìX
;LwZzgŠzgZyÆZqwÆŠgxyZgnoƒ**¢zg~ì@*%½Z»ZEwÔ½ZÅ‰Zzgkc*]ÅÃzZµƒnX �

tWCZzg¡NzwÃ!*‡°{§jÐZ%xŠ¶~æŠ™D�X
bbbbÎÎÎÎZZZZÑÑÑÑ]]]]

ë{½Zð‚Ó]Å‚Š{ZâY~{%zVÆfg=W[0*æÏ»¿B@*ìX (1

tÓx (4 w (3 ZyZ` (2 ;L (1

Š‚Æfg=½ZÃZ0+gheÆ¿Ãë�X (2

Ç™** (4 ç** (3 a‹ (2 Ã_ (1

Zq-WC$�eZexÆnÍ²Aªî XEÆ!*NY+$0*ðYCìTÃ¹Y@*ìX (3

Å5Ò0î EE (4 n{ (3 ® (2 ¤/Š{ (1
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n~gk~0*ñYäzZá{%} (4

R,&4jè GFE (4 2 Zzg 1 (3 à*.çGFE (2
"54jè FGFE (1

W„gk~0*ñYäzZÑF,˜ (5

Acetic Acid (4 ;àgz³guF,˜ (3 ËguF,˜ (2 **>uF,˜ (1

ìX (Chyme) 
²-.3ð GGk (6

yZ[Åƒð¼Z (4 %åðƒð½Z (3 )Ç”{½Z (2 bz~îg6,Ç”{½Z (1

z{NgkT~Ãð{%{70*c*Y@*} (7

°[ (4 õgk (3 W„gk (2 1$gk (1

ú**àƒCìX 'U' (8

Ø (4 Å5Ò0î EE (3 ZÚñ‚~ (2 Z@ (1

Z¶úiZh+}��gKW-$ÅZ0+gzãŠ-Zg~0*ñYD�X (9

!*ªC� (4 Z@ (3
"5À+ö
GE

²Aªî XE  (2 Villi zà (1

Z@T£x6,(,~W-$ÐQìz;VZq-Ziú‚|#0*ðYCìTÃ¹Y@*ìX (10

Å5Ò0î EE (4 fZZ+{ (3 Ø (2 eZex (1

õgk~ic*Š{lZg~0*c*Y@*ìX (11

ÃðÌ7 (4 Îe*Ã4 (3 Îe* (2 !*ð»g1,M (1

°[~t{%}0*ñYD�X (12

Zzgàm Pepsin
"54jè FGFE (4 2 Zzg 1 (3 Ptyalin ×CÞ (2 Za9 (1

ZÚñ‚~~qŠn{˜V•ìz;V6,Zq-™õ̂·0*c*Y@*ì&¹Y@*ìX (13

tÓx (4 &Òšð Ex (3 eZex (2 qŠ¬Ü{ (1

‰Ãió
\A+ö
I

F,ÚZzg6,z”Å»g0eZðW‚àZzg0*ã~‰»¿B@*ìX (14

ŠzgZypy (4 ;L (3 ZyZ` (2 w (1

ÆŠzgZyZkÅ¢zg]ƒC�X (Combustion) Z'Zt (15

ÃðÌ7 (4 2 Zzg 1 (3 ÂZ**ð (2 Wx (1

z{³Z**]X~;L»¿7Í/õ EGÆ!*CÙZ%x0*@*ì (16

wÐizy³Z**] Metazoan Animals (2 6,zIiz÷ (1

Amphibian (4 b Zzg a (3
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{%ZC¬ïct¢zg~ì (17

tÓx (4 Substrate (3 wZg] (2 PH (1

;
t+ö
E

Âx~t7Í/õ EG½ZÅw•ZzgF,I~æŠŠï� (18

Epitheliab cells (4 Non-Straited (3 Striated (2 Cardia (1

t7Í/õ
E
G;LÆ‚Š{!{ð E¬]Ã_.[™D�ZzgZ7py~ŠZ4™D� (19

Epithelial Cells u¡7Í/õ EG (2 ¼zŠ~7Í/õ
E
G (1

Zy~ÐÃðÌ7 (4 b Zzg a (3

)øu{%}BD� (20

b Zzg a (4 pepsin (3 Chymotrypsinogen (2 Pepsinogen (1

›à™äzZáYâgzVÆn{~0*ñYäzZá{ä (21

omasum (2 Reticulum ' Rumen (1

tÓx (4 Abomasus ]À*î I (3

Š@Y$Ëì Caprography Zy~ (22

Èg (4 yÍl (3 è (2 Â (1

›à™äzZßVÆn{~yŠ|��‰ÃiÅÂ™ÆaZ™D� (23

Butyric Acid (2 ;àgz³guF,˜ (1

c Zzg b (4 propionic acid (3

ZkÆ¼Š‚Ó]Ð¶ƒD� Cellulose +ßi (24

tÓx (4 ‰Íi (3 hzi (2 ‰Ãi (1

;
t+ö
E

¿ÆŠzgZy»gƒäzZáŠHk (25

tÓx (4 »g0eZðW‚à (3 Methane (2    ;àgzX (1

n~¼zŠZy»Z�ÛZi™D� (26

b Zzg a (4 1$bile (3 Mucin ñÍ (2 n~gk (1

z{NgkT~Ãð{%{70*c*Y@* (27

°[ (4 õgk (3 W„gk (2Bile Juice 1$gk (1

W„gk~0*ñYäzZÑ{%{ (28

Î™m, (4 g"54è G
E
GE (3 R,&4jè FFE (2 "54jè FGFE (1

1¹²Aªî XE~»g1;àg�Zk~psùƒD� (29

¯Òn.çGZw (4 eI+Zzgâwi (3 ‰Ãk (2 Z�ZŒ (1
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;ð»g1,M~Zn¤]ƒD� (30

c Zzg a (4 õgk (3 W„gk (2 nãgk (1

”VÆn{~t{%{0*c*Y@*ì�a(,}ƒäÆˆ¸T$ƒY@*ì (31

‹Þ (4 g"54è G
E
GE Renin (3 àm (2 Pepsin (1

°[~0*c*YäzZÑ{%{ (32

Maltase    (4     Ptyallin    (3     2. Lipase  (2   Pepsin    (1  

~0*ðYäzZàw• oesophagous  %~ (33

‚Š{ñuw•   (4 ñYw• Persistalatic movement   (3 iZzðw•     (2 ŠZ],~w•    (1

1¹²Aªî XE»êz      (34

W-$ (4 &Òšð Ex (3 %~ (2 n{ (1

;àgz³guF,Z̃k~0*c*Y@*ì       (35

1$gk    X4 nðgk    (3 mucous #©    (2 °[     (1

Îe*Ã40*c*Y@*ì Sodium cholate  (36

XW„gk 4 X°[~ 3 X1$~ 2 XnZðgk 1

!àzgeyßyŠZ:� biliverdin !gz0Zzg bilirubbin   (37

Xnðgk 4 X°[ 3 Xpy 2 X1$ 1

Îe*e~W©Ã40*c*Y@*ì Sodium deoxy cholate    (38

X1$ 4 XW² 3 X°[ 2 Xpy 1

{%}Æfg=)¬ï{%}Ã¬ï{%}~p~»¿B@*ì (39

pŠ́ð   X4    È’A   X3 auto caaysis pŠ¿Z0~ -2 XW[0*æÏ 1

ZK̈yÅgKW-$ÅMðƒCì (40

¢a15 X4 ¢a 6 X3 ¢a 12 X2 ¢a10X1

ëgziW:ZÚ°[Z�ÛZi™D�X (41

{1.75 (4) {2X2.25 (3) {1X1.5 (2) {1X1.25 (1)

Å¶K0+„<X Dental formula F,KMZ‹y)ŠZÕVÅF,I( (42

(4) (3) (2) (1)

W„¡Âx~“{54/õ EJGZk~æŠŠï�X (43

tÓx (4) º]»ZyZ` (3) kc*]c*Z+Cå EEEZ[ (2) ½ZÃÂhäÅ’q-zZgno (1)
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Èu»ZˆkZzg½Z3äÅgÉZÎzÐaZƒCìX (44

ÅR~¶ Ghrelin (2) ÅR~ZŸ† Ghrelin (1)

Z�ÛZiÅR~ZŸ† (4) ÅR~ZŸ† Leptin (3)

KEY ����ZZZZ!!!!****]]]]
1)  1 2)  1 3)  3 4)  3 5)  3 6)  1 7)  1 8)  2 9)  1 10)  1

11)  1 12)  3 13)  1 14)  1 15)  1 16)  2 17)  4 18)  3 19)  2 20)  4

21)  4 22)  3 23)  4 24) 1 25)  4 26)  4 27)  1 28)  4 29)  3 30)  3

31)  3 32)  3 33) 3 34) 3 35)  3 36)  2 37)  1 38)  4 39)  2 40)  3

41)  3 42)  2 43)  1 44)  2

YYYYââââggggzzzzVVVV~~~~wwww 6.3

RESPIRATION IN ANIMALS

ZZZZëëëë‹‹‹‹cccc****CCCCïïïï]]]]::::
Zq-ï~�b~Z§ZsÆâjw~ñ�ŠMxÓfÆfg=Ÿ~ŠZ4ƒCìX -1

Zd³Z**]~w»¿[ÂxÆfg=Z%x0*@*ìX -2

M!Yâg0*ã~i”{MxÃqÝ™D�X -3

Ç~w»¿SVÆfg=Z%x0*@*ìX -4

=}~KãŠ-Zg%g[�»xZ%xŠîìX -5

M!YâgzV‰ŠV~w»¿¯Í-¡ç FHzVÆfg=Z%x0*@*ìX -6

V(£Ò3ð
G

GVÔ6,0+ÔƒZxZzg¬îEV~wµzVÆfg=Z%x0*@*ìX -7

B@*ìX (Cutaneous Respiration) w»z{¿�¢Æfg=¿~M@*ì¢~w -8

B@*ìX (Branchial Respiration) w»z{¿�¯Í-¡ç FHzVÆfg=Z%x0*@*ì74ið
E
GIòw -9

B@*ìX (Pulmonary Respiration) w»z{¿�ÒÆfg=Z%x0*@*ì�w -10

¹Y@*ìX (Alveoli) ÓxL-V~µ}FDÙZggLgL²A©ð XEVÐ¶ƒD�Î�|} -11

ƒZÆµzV~¦/gäÐ¸„³Z**]ƒZ~0*ãÆggZ]�áï™ÆƒZÃ%î[¯Šï�X -12

Zq-ẽ½èEÅ§b»x™@*ìX�“¸ç
EEzsÐ¯ƒ@*ìX (Epiglottis) 6,','×âg (Glottis) '×âg -13

ZÔ²A§õ XEZq-ÃÝÆfg=].ZgT�X -14

¹Y@*ìŠ6²A§õ XEÃZÔ²A§õ XEÐ‘ÑCå{™CìX (Palate) p1TÃ85ëE -15
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¹Y@*ìX (Voice Box) Ã¬xîg6,ßC1zt (Larynx) ußr†å -16

ô–gZŠØƒñƒD�X (Cartilagenous rings) ^Æ“¸ç EEz° "C" 3,y{ÅŠ-ZgzVÃ¼Š -17

¹Y@*ìX (Bronchi) œg~²A§õ XE~3,y{ŠzSV~„ƒY@*ìÎ¢}4/õ
G
GE -18

»g™D�X (Bronchioles) 
¢}4/õ
G
GE„Šg„Æfg=¢}4-Aõ

G
GEF -19

ÅŠz9£Ò3ð EGVÆŠgxyñ�Š(wµzVÃvy(Að FXiÐX@*ìX (Pleura) 8540î EEEG -20

ŠZc*VµZ!*Nµ}Ð(,Zƒ@*ìX -21

¹Y@*ìX (Expiration) ZzgŠx',Zg~ (Inspiration) w»¿Šz%ÖV~Z%x0*@*ì&ŠxŠgÉ -22

ŠxŠgÉÆŠzgZy!*CÙÅƒZµzV~ŠZ7ÿ
EOƒCìX -23

Šx',É~µzV~ñ�ŠƒZ!*CÙòMCìX -24

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
wÆ¿ÆŠzgZy (1

‚Ó]Å(,~lZgZEwÅYCì ATP (2 {%}»gKYD� 1

lÒVLÌz7pX (4 **xC%·]ZEwKYD� (3

)ƒZ!*lwÆŠzgZy (2

0*ã»‚?ÂhŠc*Y@*ì (2 ]0*æÏZ%x70*C (1

Z#-£é GGLZÈIœ%îõÝƒ@*ìX (4 ',µJwà{»™ŠZgZŠZ™Cì �ÒŠnrßo (3

‰~Ã`ge$ÐfsÅ»g~ƒCì (3

Å»g~ NADP )ƒZ!*lwÆŠzgZy (2 Å»g~ ADP ƒZ!*lwÆŠzgZy (1

Å»g~ ATP Îg`ÅgzÝÅñ�ŠÏÆŠzgZy (4 Å»g~ ATP ƒZl!*lwÆŠzgZy (3

‰ÃiÅ0*JzuF,˜~p~ÆŠzgZyƒäzZÑ×ÃZ+{ (4

‚Ó] 38ÆATP (4 ‚Ó] 4 ÆATP (3 ‚Ó] 36 ÆATP (2 ÆŠz‚Ó]  ATP  (1           

ZWF,+wÅÑbZ%x0*Cì (5

Ðic*Š{ 1000c (4 600c-1000c (3  300c-40oc (2  10oc-25oc (1           

ZkÅzz_543©ø GGEEÔZ'ZtÐZƒ@*ì (6

Z%ÖV~wZg]»ZyZ` (b ÓxwZg]»Zq-‚BZyZ` (1

Z’ZY~MxÅu',Z„ (d Z’ZY~ZâY»S (3

ÇÆ[Z¡IYƒD�X (7

(Trachea) ¢{3ï
G

GE (4
¯Í-¡ç FH} (3 #©¼zŠ (2 Šñ~z¬, (1

Zƒ~w»¿Z%x0*@*ìX (8

(Osmosis) zß` (2 (Transpiraton) uc*y (1

(Inhalation) ŠxŠgÉ (4 (Diffusion) Óf (3
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0*ñYD�X (Trachea) ¢{3ï
G

GE (9

µ(d c�g (3 pT (2 (Megascolex) ~ZjÖ  (1

Ç~¢}4-ö
G
GEÂxZkµ5åGEg=!*CÙ•ìX (10

(Stigmata) 
!3¨4fõ
EE
G (4 ×~gziy (3 ì(2 Þi (1

St0*c*Y@*ìX (11

“¸ç
EEz°MV (4 Ç(3 �u (2 pMV (1

Ç~0*ñYäzZá!3¨4ið EEGVÅ®ZŠ (12

�h 10(4 �h 8 (3 �h 5 (2 15 (1

“¸ç
EEz°ô�ZK̈yÆ3,y}Ã–gZŠï�ZyÅ̂ƒCì (13

C (4 O (3 D (2 J (1

z{‚|#�[w•~ZëgzwZ%xŠîì (14

sÔ)eZ$«ç JEx( (4  ñâ‚,M (3 zgh+~�s (2 ','×âg (1

ƒD�X (Gills)  
¯Í-¡ç FH} (15

Óx©VÆwÆa (4            �wÆa (3 M!wÆa (2 ',~wÆa (1

py»å‰0v™@*ì (16

MxZzg»g0eZðM‚à (4   Üs**¶zX (3 Üs»g0eZðM‚à (2 ÜsMx (1

KEY ����ZZZZ!!!!****]]]]
1)  3 2)  4 3)  3 4)  1 5)  2 6)  2 7)  4 8)  3 9)  4 10)  4

11)  1 12)  4 13)  4 14)  4 15)  2 16)  4

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
#©Z�ÛZi™äzZá¼zŠZy~0*ñYD�X (1

XÇ4 X¬î6 3 X6,0+} 2 =}Zzg�u 1

Zy~0*ðYCì cuticle Æ{ (2

¬î6 4 6,0+} 3 XVf 2 X�Z] 1

Cg8-»pyZy~0*c*Y@*ì (3

81¹Ðö FF X4 �Z] X3 XƒZx 2 XMV 1

Å®ZŠƒCì Spiracle Ç~!3©fõ EE (4

30X4 15X3 10X2 20X1
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uVÆnŠ!ÆaZy~pyÅ¢zg]7X (5

X‚,$ 4 XÇ3 X�u 2 XMV 1

Ç~[V»nŠ!ZyÐƒ@*ì (6

XÞi 4 X!3©fõ E
E

3 XŠ‚ 2 Xô 1

ƒZÃgZ„!*:VÃúVJ-áYD� (7

Atrium XZ¤t 2 X!3©fõ E
E

1

tracheole X¢}4-@î
G
GEF 4 Longitudinal tracheal trunk Xîà¢3|ö

G
G**à 3

Ç~wÆŠzgZyuV»nŠ!ZyÆiäZzgÌÐƒ@*ìX (8

Äc*y 4 XZ¤t 3 X¢}4-ö
G
GE**à 2 XÍW] 1

Ã¬xîg6,ë� Trachea 3,y{ (9

Larnx X8-?ç
E
E{ 4 XW-$ 3 X%~ 2 wind pipe XƒZð**à 1

%Š~w»Zë™ŠZgZŠZ™@*ì (10

X̄W] 4 X%²W]Ô 3Ô Diaphram XsÔ 2 X&Òšð Ex 1

úgÂV~w»Zë™ŠZgZŠZ™D�X (11

Ô3,y{ tracheaX4 X´V 3 X8-?ç
E
E{ 2 Diaphram XsÔ 1

âiZG{^~wÅÑb°4ƒCì (12

%û 18 X4 %ûX 15 X3 %ûÔ 26X2 %ûÔ 32 X1
0*c*Y@*ìX Operculum St (13

Sclamanders Xcrgk 4 XÇ3 X“¸ç
EEz°MVÔ 2  Bony Fish XpT  1

‚wÅ/~wÅÑb°4ƒCì 50 (14

%û 15X4 %ûÔ 18 X3 %ûÔ 26 X2 %ûÔ 32X1
ƒZZzg½ZÆ¦/gä»œ%gZ3 (15

X¢}4-@î
G
GEF 4 Ôpharynx X&Òšð Ex 3 X%~Ô 2 X3,y{Ô 1

ÅŠz9£Ò3ð EGVÆŠgxy0*c*Y@*ì Pleura 8540î EEEG (16

X½Z 4 X(wÔ 3 XƒZÔ 2 XpyÔ 1

KEY ����ZZZZ!!!!****]]]]
1)  1 2)  1 3)  3 4)  1 5)  3 6)  3 7)  4 8)  1 9)  1 10)  2

11)  3 12)  1 13)  1 14)  3 15)  3 16)  3
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XXXX‚‚‚‚||||####ZZZZzzzzggggZZZZddddwwww Transport System 

""""3333©©©©5555ÐÐÐÐöööö
GGGGEEEEGGGG

GGGGÂÂÂÂxxxx 6.4

ZZZZëëëë‹‹‹‹cccc****CCCCïïïï]]]]
úVÃ½ZÔ0*ãZzgMx

"3©5Ðö
GEG

GÂxÆfg=�ÛZëKYD�X -1

¼Š"»gâŠ}"3©5Ðö
GEG

GÂxÆfg=„ZyZYÂxÃvKYD� -2

q-ï~�-V~ÜzÜ»÷ÓfÆfg=c*Q3âtÅw•ÐZ%x0*@*ìX -3

Ñc*3ZâYÃúVJ-áYC�Zzgzgh+,úVÐZâYÃáYC�X -4

�Z]~pyÅ**1V)ñ�ŠƒC�ZkaŠwÐpyJ²A§õ XE~0*ðYäzZà»VÃBHY@*ìZkÃ -5

îŠzgZãÂx¹Y@*ì
¹ÐYâgzV~pyÅ**1Vñ�ŠgS�ZkÃÈŠzgZãÂx¹Y@*ìX -6

pyŠgZÝ0*ã¤]ÔZzgúVc*8o-.ð EGV6,Œƒ@*ìXpy»g8-å‰0**ò6,z”ÅzõÐaç Ncƒ@*ìX -7

{âV6,Œƒ@*ìX 13 Ç»Šw -8

Ç~py„úVÃkc*]�ÛZë™@*ìZzg"»gâŠzVÃZyZYÂxJ-áY@*ìX -9

{âV6,Œƒ@*ìX 2 T»Šw -10

{âV6,Œƒ@*ì 3 V(£Ò3ð
G

GV»Šw -11

ƒZx~$Œ4è EGEbz~îg6,„gLìX -12

{âV6,ŒgLì 4 6,0+zVZzg¬îEV~Šw -13

6,0+zVZzg¬îEV~zgh+~�s70*c*Y@* -14

z{Šw�pyÃM±o-C43ï GEEGGÆnB™@*ì�»B@*ì -15

�h0*ñYD� 8 =}~ŠwÆ -16

Ç~»kW]Æ$äZzgÌÆ:LpyÃŠw~ŠZ4ƒä»izgaZƒY@*ì -17

ŠV~ŠzgZyÆz‰ÜŠwÐpyÜsZq-!*g¦/g@*ì�Zº~Šzge$B@*ì -18

�uZzgZd³ZâV~ŠwÐpyŠz!*g¦/g@*ìZkÃŠzCÙ~Šzge$¹Y@*ìX -19

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
z{—�ŸÆZq-{~»gÅYCìZzgŠzu}{J-áYðYCì (1

Z-e+ (4) ;gñy (3) Ã`gk (2) Mx (1)

Å.ýZq-zì (2

"3©5Ðö
GEG

GÂx (4) ¡Âx (3) ZyZYÂx (2) NÂx (1)
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z{³ZyT~pyÆuc8o-+õ EGñ�Š7ƒD�X (3

ñg (4) ‚,$ (3) =Z (2) �u (1)

»mƒ@*ìX (Sinus Venosus) �°zgh+ (4

Šw (4) n{ (3) ¤/Š} (2) Ò (1)

AnÆŠzgZãÂxÅVw (5

µ(4) ZK̈y (3) =Z (2) Zƒ (1)

=}~pyÃ¦™äzZàŠñ~z¬YƒCì (6

Mzg© (4) …~²Aªî XE (3) ×~Šñ~z¬Y (2) 8Šñ~z¬Y (1)

=}~z{Šñ~z¬�py„™Cì (7

Ò(4) 8Šñ~z¬Y (3) ×~Šñ~z¬Y (2) /x (1)

0*ðYCìX (Ventral Vessel)  =ñ~8Šñ~z¬Y (8

½Zð**àÆn (4) ÒÆn (3) ŠwÆZz6, (2) ½Zð**àÆZz6, (1)

Ç~0*ñYäzZáW]�¤/Š̄GÃKãŠ-ZgÐ�hD� (9

74ið
E
GIò (4) (Alary) »k (3) (Cardiac) ¯(2)

¢}4-ö
G
EG (Tracheal) (1)

&{â~Šw0*c*Y@*ìX (10

Â (4) ÃZ (3) �u (2)
81¹Ðö FF (1)

»g™Cì (Caval Veins) V(£Ò3ð
G

GV~�°zgh+ (11

�°zgh+ (4)
$Œ4è EGE (3) !*c*VZf+ (2) ŠZc*VZf+ (1)

$Œ4è EGEåîg6,„gLì (12

@~ (4) Zz.$~ (3) ©~ (2) Ãñ~ (1)

)ñ�ŠƒCì (Sinus Venosus) �°zgh+ (13

T~ (4) c�g~ (3) �u~ (2) ZK̈y~ (1)

Œƒ@*ìX (Open type Circulatory System) An»ŠzgZãÂx (14

Šw�¢4è
E
GZzgpy (4) Zf+Zzg$Œ4è EGE (3) 74ið

E
GIxZzgpy (2) pyZzgŠñ~z¬N (1)

Cg8-»py0*c*Y@*ì (15

Š̃ (4) �u (3) =Z (2) @ (1)

�°py0*c*Y@*ì (16

crg~ (4) �Z]~ (3) �u~ (2) =}~ (1)
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~ZjÖ~0*ñYäzZáŠwÅ®ZŠ (17

�h (4)6 �h (3)7 �h (2)8 �h 9 (1)

{âVzZÑŠw0*c*Y@*ì 13 (18

Ãñ~ (4) Ç~ (3) �u~ (2) ‚,$~ (1)

KEY ����ZZZZ!!!!****]]]]
1)  3 2)  4 3)  2 4)  4 5)  4 6)  2 7)  3 8)  4 9)  3 10)  2

11)  4 12)  4 13)  1 14)  4 15)  4 16)  3 17) 2 18) 3

ZZZZ¨̈̈̈KKKKãããã»»»»ÅÅÅÅ‚‚‚‚||||####ZZZZzzzzggggZZZZddddwwww  6.4.1

ZZZZëëëë‹‹‹‹cccc****CCCCïïïï]]]]
ÐyZgLìXtG¤/Š̄(wÐ½~gSìX (Pericardium) ŠwŠzCÙ~6,]zZàG¤/Š¡Ó40î GEG �

BCì�ŠwÃpyÑCìX (Vena Cavae) ƒÐ(,~zgh+zgh+~�s �

Pulmonary pyqÝ™@*ìXŠZN$Œ4è EGEZzg�zgh+ ]ÒŠnrßo Æfg=) Vena Cavae ŠZc*VZf+ �

Æfg=ZkpyÃ™s™äÆnµzV~BHY@*ìX Vein

pyqÝ™@*ìXZkpyÃ!*N$Œ4è EGEZzgÂòMzg©Æfg=ŸÆ �ÒŠnrßo !*c*V$Œ4è EGE�Ñc*yÐ �

Z”VÃBHY@*ìX
(,~zgh+,�²Mzg©(,~Ñc*yìX (Vena Cave) zgh+~�s �

pyqÝ:™ÃÂt»x™**È™Šï�XZkÃ;g^Zf¹Y@*ì �ÒŠnrßo ŠwÆWC7Í/õ EG �

Ð‘ÑCå{gT� Auriculo - Ventrical Septum Qf+Zzg$Œ4è EGEZq-Šzu}Ð²èÃÝÔZf+$Œ4-ö EGEÃÝ �

ŠZNQf´$Œ4-ö EGEgziy~�Ñ°oxñ�ŠgT�X �

!*NQf´$Œ4-ö EGEgziy~ŠzÑ°oxñ�ŠgT�X �

ŠZc*VQf+!*c*VQf+Ð(,Zƒ@*ìX �

ŠZc*V$Œ4è EGE/Ú!*c*V$Œ4è EGEÆgN*ƒ@*ìX �

%ûi@*Zzg@lì 80@*70 ŠwZq-4~ �

¹Y@*ìX (Diastole) ZzgZ-qª6,ß^MäÃZ]Oo (Systole) ŠwÆiäÆ%µÃZÁn �

]ÒŠnrßo pyŠwÐµzVÃBHY@*ìZzgZk§bµzVÐ �ÒŠnrßo �zgh+zVÐ) �

py»Ã(ìX
py�ÛZë™@*ìX �ÒŠnrßo pyÃqÝ™@*ìZzgŸÆÓxZ¡IYÃ �ÒŠnrßo ÂòŠzg~Šw) �

pyÆŠ!*ƒÃẐ¨À.ð E
Y
ââ¢aÆfg=¥xHY@*ìX �
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Ã«ZwÅzzÐÑc*3ÈƒYC�TÆË~;g^Zfƒ@*ì �

ŠzgZyXpyÅz{w•�ŠwZzgŠñ¦**CVÆfg=ŸÆZ”VÃ(ìŠzgZyB@*ìX �

ŠZc*VZf,XŠw»Zz6,~{:ŠZc*VZf+B@*ìX �

!*c*VZf,XŠw»Zz6,~{:!*c*VZf+B@*ìX �

ŠZc*V$Œ4è EGEXŠw»"!*c*V{:ŠZc*V$Œ4è EGEB@*ìX �

!*c*V$Œ4è EGEXŠw»"!*c*V{:!*c*V$Œ4è EGEB@*ìX �

qXzgh+~pyÅw•qBCìX �

qÑc*VXpyÅz{**1V�pyÃŠwÐŸÆZ”VJ-àCìX �

zgh+XpyÅz{**1V�pyÃŸÆZ”VÐŠwÃàCìX �

!g.üZ»gXz{W!TÆfg=ŠwÅŠPÁÍMh�X Stethoscope �

Wzg©XŠwÐå3zZà(,~Ñc*yÃWzg©¹Y@*ìX �

Äc*]XÑc*7-Zzgzgh+uÃ�häzZágLgLpyÅ**CV»YwÄc*]B@*ìX �

ZÁnXŠwÆiäÆ%µÃZÁnë�X �

Z]OoXŠw»ZÝqª~ßŴäÆ¿ÃZ]Oo¹Y@*ìX �

¯ŠzgXŠwÅŠPÁÆŸzZg%ZiT~py»ŠzgZyzZµƒ@*ì̄ŠzgB@*ìX �

(Blood ~cìZÐpy»Š!*î (Blood Vessels) py»Š!*îXTŠ!*îÆ‚BpŠyŠñ~z¬îV �

ƒ@*ìX 120/80mmHg ¹Y@*ìXZq-¡q**gïWŠò~py»Š!*î Pressure)

Å.ýXÅ.ýŠgZÝZq-!*D(wìX �

Ẑ¨À.ð
EY

xâ¢aXpyÆŠ!*îÅeö™äzZáW!ÃẐ¨À.ð E
Y

xâ¢a¹Y@*ìX �

6,zêz�XpyÆöi)~Zq-n»6,z”ñ�Šƒ@*ìÔ&6,zêz�¹Y@*ì�Z+A)é
E
EŠpyÆŠzgZytdw �

~psƒ@*ìX Thrombin

Ã$âXXpyÆöi)~ñ�Šƒ@*ì�Z+A)é
E
Epy~æŠ™@*ìZzgÃ$âXŠgZÝÃ$+~psƒ@*ìX �

Ã$+XtZq-**i5+k,6,z”ì�Ã$âXÐZ+A)é
E
EŠpyÆŠzgZyaZƒ@*ìtg6»g™@*ì�inÆÃâV �

ÐaYD�ZzgZq-Šzu}ÆŒÛd$WD�XTÅzzÐpy»·îguY@*ìX

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
eg{â~Šwñ�Šƒ@*ì (1

6,0+}Ô¬î#/õ EG (4) ƒZxÔ¬î#/õ EG (3) V(£Í/õ
G
GÔƒZx (2) MVÔ6,0+} (1)

**åË$Œ4è EGE0*c*Y@*ì (2

6,0+(4) ƒZx (3) �u (2) T (1)
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pyÃ¦™CìX (Superior Venacavae) ZK̈y~¯tzgh+~�s (3

uÔ¤/Šy (4) ;BÔc (3) uÔc (2) ŸÆÓx”VÐ (1)

Zk~•ì (Vena Cavae) ZK̈y~zgh+~�s (4

!*N$Œ4è EGE~ (4) ŠZN$Œ4è EGE~ (3) !*NZf+~ (2) ŠZNZf+~ (1)

pyÑCì �ÒŠnrßo z{pyÅ**à�ŠwÃ (5

�zgh+ (4) Z®Ò5ÐöG)»gz3,~(zgh+ (3) :�ãzgh+ (2) ÒÑc*y (1)

ZkÆÈƒYäÐLL;g^Zfóóƒ@*ì (6

�zgh+ (4) Z®Ò5ÐöGzgh+ (3) )»gz3,~(Ñc*y Z®Ò5ÐöG (2) �Ñc*y (1)

ZyÆŠgxyñ�ŠgLìX  (Tricupsid Value) ZK̈y~�Ñ°ox (7

!*c*VZf+ZzgŠZc*V$Œ4è EGE (2) ŠZc*VZf+Zzg!*c*V$Œ4è EGE (1)

ŠZc*VZf+Zzg!*c*VZf+ (d) !*c*VZf+Zzg!*c*V$Œ4è EGE (3)

z{ox�!*c*VZf+Zzg!*c*V$Œ4è EGEÆŠgxy0*c*Y@*ìX (8

�(4) 4hà (3) �Ñ°ox (2) (Mitral) @*Y (1)

�Mzg©ÅZ’ZYŒVÐƒCì (9

!*c*VZf+ (4) ŠZc*VZf+ (3) !*c*V$Œ4è EGE (2) ŠZc*V$Œ4è EGE (1)

Mzg©Æ!*N$Œ4è EGE~ŠZ¾6,0*ñYäzZÅ3|)é GñVÅ®ZŠƒCì (10

5 (4) 4 (3)  3 (2) 2 (1)

ŠZN$Œ4è EGE~�Mzg©ÆŠZ¾6,0*ñYäzZÑox (11

4hà (4) (Mitral) @*Y (3) ŠzÑ°ox (2) �Ñ°ox (1)

ŠZc*VZf+qÝ™@*ì (12

py �ÒŠnrßo ) (4) CZVpy  (3)
Å.ý  (2) py �ÒŠnrßo (1)

�zgh+ÐŒVÐpyÑCì (13

Ò(4) ¤/Š{ (3) Šâr (2) » (1)

ÂòMzg©áY@*ì (14

CZVpy (4) py �ÒŠnrßo )(3)
Å.ý (2) py �ÒŠnrßo (1)

KEY ����ZZZZ!!!!****]]]]
1)  4 2)  3 3)  4 4)  1 5)  4 6)  2 7)  4 8)  1 9)  1 10)  3

11)  4 12)  4 13)  4 14)  1
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py~#»b½ãƒ@*ì (1

11.85 to 11.95% (2) 1.85 to 1.9% (1)

0.85 to 0.9% (4) 2.85 to 2.9% (3)

fs~ñ�ŠgLìX (Porphyrin) py»0*gÃ],y (2

R.B.C. uc8o-+õ EG (4) q-âZC3 (3) ®sZ‚Ûzã (2) Z‚kZ‚Ûzã (1)

ƒD�X (Agronvolocyte) øDfs~Ãy)ŠZ:ŠZg7Í/õ EGZ¤/Zâß‚! (3

Z-ÍZ‚Ûzã (4) ®sZ‚Ûzã (3) Z‚kZ‚Ûzã (2) q-âZC3 (1)

py»z{3�)ŠZ:ŠZgZ¤/âß‚Qƒ@*ì (4

pyÆuc8o-+õ EG (4)       q-âZC3 (3)   
Å.§ö
E

3 (2) Z-ÍZ‚Ûzã (1)

^»%œ/{0*c*Y@*ìX S pyÆz{3X~ (5

Z±Z‚Ûzã (4) Z‚kZ‚Ûzã (3) q-âZC3 (2)
Å.§ö
E

3 (1)

~ƒÐgN*ƒ@*ì W.B.C. Óx (6

Z-ÍZ‚Ûzy (4) q-âZC3 (3)
Å.§ö
E

3 (2) uc8o-*î EG (1)

Šz¢|ö
E

%œ/{Zk~0*c*Y@*ìX  (7

Å.§ö
E

3 (4) Z-ÍZ‚Ûzã (3) q-âZC3 (2) Z‚kZ‚Ûzã (1)

M¢|ö
E

%œ/{fs~0*c*Y@*ì (8

Z‚kZ‚Ûzã (4) q-âZC3 (3) ®sZ‚Ûzã (2) F,Z̃‚Ûzã (1)

fs~¤/Š}Å̂»%œ/{0*c*Y@*ìX (9

q-âZC3 (4) ®sZ‚Ûzã (3) F,Z̃‚Ûzã (2)
Å.§ö
E

3 (1)

KEY ����ZZZZ!!!!****]]]]
1)  4 2)  4 3)  1 4)  1 5)  3 6)  2 7)  3 8)  2 9)  4

Zk~"g8-py0*c*Y@*ì (1

X¬î6 4 Snails XÅ2 3 Crab. X
²Ÿ5¾æGH} 2 XÇZzgQ+Z 1

g8-»pyZy~0*c*Y@*ì Blue Yg8- (2

X=} 4 XÇ3 Crabs X
²Ÿ5¾æGH} 2 XQ+Z 1

ÇÆJ²Aªî XE~�̄yÅ®ZŠ (3

4 X4 3X3 2 X2 1 X1
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ÇÆŠwÆ{âV~YÑŠ-Zg~0*c*YäzZÑgziy (4

X4 ÔSpiraclX3 ÔStomataX2 ÔOstia X1
»mƒ@*ì Sinus Venosus �°zgh+ (5

XŠw 4 Xn{Ô 3 X¤/Š}Ô 2 XÒÔ 1

=}~py¦™äzZàŠñ~z¬YƒCì (6

X8Šñ~z¬Y 4 X…~²:@î XE 3 X×~Šñ~z¬Y 2 XWzg© 1

=}~z{Šñ~z¬Y�py„™CìX (7

XÒ 4 XWzg© 3 X74ið
E
GIx 2 X8Šñ~z¬Y 1

¯W]Ð)W
±gBèEEpyÑäzZàzgh+ (8

1. Coronary Arteries 2.Pulmonary Vein   3.Coronary vein  4. Wzg©   

pyŸÆZ¡IYÃB™@*ìX M
±o-B-

ö
GEE (9

!*c*VZf+ X4 XŠZc*VZf+ 3 X!*c*V$Œ4è EGE 2 XŠZc*V$Œ4è EGE 1

pyµzVÃB™@*ì M
±o-B-

ö
GEE ) (10

!*c*VZf+ X4 XŠZc*VZf+ 3 XŠZc*V$Œ4è EGE 2 X!*c*V$Œ4è EGE 1

ŠZN$Œ4è EGE~�Wzg©Æ£xŠZ¼6,0*c*Y@*ì (11

XŠzÑ°ox 4 X�Ñ°ox 3 XWzgïox 2 X�ox 1

Valve !*NZf+8gziy~0*c*YäzZÑox (12

X�Ñ°ox 4 XWzg~ox 3 X�ox 2 XŠzÑ°ox 1

py»·îŠwZzgKãZ¡IYÆŠgxyƒÂB@*ìX (13

XŠzCÙZŠzg 4 XZºZŠzg 3 XÂòŠzg 2 Pulmonary circuit X�Šzg 1

pyÃ¦™Cì Superior venacava ZK̈y~¯tzgh+~�s (14

XuÔ¤/Šy 4 X;BÔc 3 XuÔc 2 XŸÆÓx”VÐ 1

ZK̈y~zgh+~�sZk~•ì (15

X!*N$Œ4è EGE 4 XŠZM$Œ4è EGE 3 X!*NZf, 2 XŠZNZf+ 1

Zk~•ì Coronary vein Z®Ò5ÐöGzgh+ (16

X!*N$Œ4è EGE 4 XŠZN$Œ4è EGE 3 X!*NZf+ 2 XŠZNZf+ 1

KEY ����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  3 4)  1 5)  4 6)  2 7)  1 8)  3 9)  2 10)  3

11)  1 12)  1 13)  2 14)  4 15)  1 16)  1
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YYYYÂÂÂÂxxxxXXXX‚‚‚‚||||####ZZZZzzzzggggZZZZddddwwww ZZZZyyyyZZZZ 6.5

ZZZZëëëëïïïï]]]]
AwÆŠzgZy“WzZáZgâŠzVÃ{g`™**ZyZ`B@*ìX �

ZgâŠzVÐ%ZŠZñ*ó-gc*Zzg-gq-F,˜�X �

ZyZ`»ZëÑŸ~gzZãÂZiyÃ',ŒÛZgǵìX �

Zñ*ðâŠ}Z¤/Ÿ~g{YNÂtiCÙY0YD�ZkaZy»ZyZ`¢zg~ìX �

**>zÂ Ÿ~»g1;àg�ó6,z9Zzgl!Å‰¿~WCìTÆ³~0*ãó»g0eZðW‚àZzg)ŠHÏ �

âŠ}óŸ~aZƒD�X
�X ÆÓxYâgzV~ZyZYZ¡I0*ñYD Echinodermata ÎZñ6,zIizZóÏÞR,‹Zzg{g¢-V �

6,IizZ~ZyZ`»¿ÓfÆfg=Z%x0*@*ìX �

0*ñYD�X (Flame Cells) ¡ŠzŠ·&ö.c*~ZyZ`Æa>7Í/õ EG �

�Z]‰Oó–ó)~z){~â
Å§Aö
E
E**1VZyZYZ¡IƒD�X �

@*/:„0*ãÃW�:„ZgâŠzV»ZyZ`™D�X (silver fish) |g- �

CÙ¤/Š}ÆZz6,~u}6,ŠgzVZ�ÛZi~¼zŠñ�Šƒ@*ìX �

B@*ìX (Medulla) ZzgZ0+gzãz£q (Cortex) ¤/Š}»Ûzãz"{ �

"3«ç EGEZy¤/Š}Å‚!Z»×V�X �

1í±k0îG~%O[áCìX �

B{%O[»g™@*ìX 120 Zq-4~¤/Š{½"5é GEMM �

™c*"54è HGEEX**>zÂÃ‡âŠ{�pyZzg%O[~ñ�Šƒ@*ìX Creatinine �

~ñ�Šƒ@*ìtpyÅ (Tubular Part) **6(wXt(weZ^K$4h4è GIGEÆ**6z Tubular fluid �

â#ƒ@*ìT~**>zÂÃ‡âŠ}ñ�Š7gTX
ÆZ§Zs¤/z',W0+{Ñc*7- Renal tubules ¤/Š**6Äc*]X¤/Šz~**P Peritubular Capillaries �

pyÅÄc*]»Yw¯CìTÃ¤/Š**6Äc*]¹Y@*ìX (Efferent arteriole)

7ez‚!X1F̂ø~Zq-%̈!ñ�Šƒ@*ìTÅŠ-ZgzZu6,]zZàaÃg~u¡!*:V6,Œ Podocyte �

7Í/õ
E
G¹Y@*ìX (Podocyte) ƒCìTÃ

~ñ�Šƒ@*ìZ Glomerulus Xt(w%̈! Hyper Osmotic interstitial f luids �

~æŠŠêìX Filtration

%̈!X1}ø~(,~®ZŠ~Äc*]»Vñ�Šƒ@*ìTÃ%̈!¹Y@*ìX Glomerulus �
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ŠgW0+{Ñc*7-XŠgW0+{Ñc*7-ŠgZÝz{Ñc*7-ì�%̈!~ŠZ4ƒäÆˆ Afferent Arteriole �

Äc*]»Yw¯Cìt%̈!~pyÆŠ!*ƒÃ¯CìX
',W0+{Ñc*7-X%̈!Ðå3zZàÑc*7-Ã',W0+{Ñc*7-¹Y@*ìX Efferent arteriole �

%zoú‚854è
EG

GƒC�‰¬ã»� 12c*9 Z¾óX¤/Š}»Z0+gzãz£qB@*ìT~ Calyces �

¹Y@*ìX Calyces ¹Y@*ìZk%zo»ahZuZ�á}.Zgƒ™YwÅÂVÅ§bÃW@*ì&Z¾ó Pelvis

¹Y@*ìX Micturation %O[»{g`ƒ**X%O[ÆZyZ`Æ¿Ã Micturation �

ì�%O[Æg8-ÃīgŠg8-~ps™@*ìX Pegment -gz™zxXtZq-n» Urochrome �

eZ^KgXz{W!�¡¦îg6,%!~pyÅZÆnZEwƒ@*ìXeZ^,̂gB@*ìX Dialyser �

áDialyser åeZ^ªXZ#Ë¿ÆŠzâV¤/Š}**»g{ƒYNÂZkÆpyÅ Haemodialysis �

ÐZ™ä»¿åeZ^ªB@*ìX
(Heparin âúZ+A)é

E
EŠXz{6ð—�Z+A)é

E
EŠpyÃgzÇìâúZ+A)é

E
EŠBCìX}345é XGFgy) Anti coagulant �

º‚]XtU*â~Aà%·]��7ŠzVÆZ”V~fí{òYD�Zzgt**>zÂf~ Alkaloids �

qÝ�X}Ã&4èGEEX
§Cem,wXP7Š}T~U*â~Aà%·]‰ŠzŠ|aZƒ@*ìTÐem,wÅ>Ï¿~WCìZk§b �

»7ŠZX Jatropa Æ7ŠzVÃ§Cem,w¹Y@*ì}X
 ¹Y@*ì˜VÐ¤/Šz~Ñc*y¤/Š{~ Hilus **sX¤/Š}Æ!©uç GR6,Zq-3ç0*c*Y@*ì&**s Hilus �

ŠZ4ƒD�X
"{X¤/Š}»Ûzãz"{B@*ìX Cortecx �

%zïZ�x0*ñYD�q¬ã»� 12c*9 £qX¤/Š}»Z0+gzãz£qB@*ìT~ Medulla �

¹Y@*ìX Pelvis

"3«ç EGEZyXt¤/Š}Å‚!zPCZ»ðì�DÙZgzVÅ®ZŠ~¤/Š}~0*ðYC�X Nephron �

Æfg=ŸÆ!*CÙÅY+$tìX (Urethra) 1àV:XtZq-WC$ì�Iw Urinary Bladder �

1}øX"3«ç EGEZy»ahZz�\!úƒ@*ì1}øB@*ìX Bowman's Capsule �

ZyZ`Xz{§»C¿TÆŠzgZyÃ‡âœ}ŸÐe{Zzg{g`òYD�ÔZyZ`B@*ìX Excretion �

;gñyÅ¶ÅzzÐ%O[ÅlZg~ic*ŠCÔ!*g Vasopressin !fc*$Œ4ø EGX Diabetes insipidus �

!*g%O[W**Zzg−c*%O[»W**!fc*$Œ4ø EGBCìX
Xt;gñy%O[Å%6e$~çzyƒ@*ìtJ(wÆzßYZg‚iÃ',ŒÛZgg‚rìX Vasopressin �

q̈XtZq-�hC¡EZgZzgWC**1V��CÙZq-¤/Š}Ð**sÆ£xÐÇ�Xj Ureter �

ªƒCì�%O[Ã¤/Š}ÐV:~àCìX 30 Mð
IwXtZq-"ì�%O[ÃV:Ð!*CÙÅY+$áYCìXZjIwc*ê~ZbwÌë�X Urethra �
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-g¸XË¿~Z¤/¤/Š}åîg6,**»g{ƒYD�ÂøgZŸiZZ+0*ãZzgÃ‡âŠzVÐ½Y@*ì Uremia �

¹Y@*ìX Uremia TÅzzÐøg};B0*ƒV~ÎXaZƒYCìZkqªÃ-g¸
ZY0+ZgZZâYÃAàu¤/ñV~ZEw™D�TÅzzÐZnÆÃ‡âŠzV»ZyZ¿̀~W@*ìX �!
ZK̈âV~{g`ƒäzZáÃ‡âŠ}»g0eZðW‚à0*ã**>zÂ%·]‰Zñ*Ô-gc*Ô-guF,˜1$ZßZyZzg �!
iZZ+#z){�X
ZK̈y~ZyZYÂxZq-�h¤/Š}ÔZq-�hq̈ÔV:ZzgIw6,Œƒ@*ìX �!

¤/Š}~½ãZq-�ÐiZZ+pgŠ|¡"ú‚!ZzgPCZ»×Vñ�Š�q1à**1Vc*"3«ç EGEZy¹Y@*ìX �!
¤/Šz~**PX (2) â

Å§Aö
E
EŸ (1)

"3«ç EGEZyŠz”V6,Œƒ@*ìX �

¤/Š}**»g{**>zÂâŠzV»ZyZ`™D�XZkÆ´z{tŸ~0*ãÆÂZiyÃ',ŒÛZggnp�ZkÆ‚B‚Bt �

ZzgŸ~pyÆŠ!*îÃ',ŒÛZggnp�X PH #ÅlZgÔ
%O[»Zg‚iX (4) **6Z�ÛZi (3) **6Z+Cå EEEZ[ (2) %̈à$©v.ç GE

G (1) %O[Å»g~eg%ÖV6,ŒƒCìX �

eZ‹̂áZq-¡¦¤/Š}Å§b»x™Cì�Ÿ~ñ�ŠÃ‡âŠzVÃe{™CìX �

ZYâgzV~ZZyZYZ¡IY0*ñYD�‰Zƒ~i}zZá{f¡ŠzŠÛ~>ú7Í/õ EGZ"5Ò5å EGGHZ~ �

Ði+c*�Z]~â
Å§Aö
E
E�Vg…zZáYâgÔ¬î#/õ EGZzg6,0+zV~¤/Š}ñ�ŠƒD�X

7ŠzV~ZyZ`ÆnÃðºmZ¡IY70*ñYD7Š}ZLZÃ‡âŠŠzVÃêVÔYwÔaZzgÕ@~fí{ �

™D�X
U*â~Aà (2) Z’ZðAà%·]}6,z”»g1;àg�Zzgl! (1) 7ŠzV~AàâŠ}ŠznÆƒD�X �

%·]}º‚]Ô‹áŠzŠ|Zzgg$h4ø GEz){X
YâgzV~Ã‡âŠŠzVÃ{g`™äÆ¿ÃZyZ`ë�ZzgZâYÆZq-(ÐŠzu~(w•™äÆ¿ÃZ�ÛZi �

ë�X
ZK̈âV~¤/ŠzVÆ´z{ÒÔ¢Ô®ZzgW-$ÌZyZ`»¿Z%xŠï�X �

Z�-V~ÃµZyZYZ¡IY0*ñYD�
ZyZYÂx �t

ŸÅRÐ‚Š{Óf5+k,~Æfg=0*ã~{g`ƒ@*ì   6,zIizZ
ZyÆ½ãÓx7Í/õ EG0*ã~.ñYD�X   7g~9Z

!¼zŠÔâ
Å§Aö
E
E**1V   Wgêz7eZ

wÐ"3«ç EGEi+c*    ñÅi¹é
W!z¬ðÂx     Z¬"egZwÐ
¤/Š}    g…zZáYâgÔ6,0+}Ô¬î+
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
¤/Š}6,0*ñYäzZÑŠgzVZ�Ûzi~¼zŠìX (1

Pitiuitary gland ( 4 ) Zi+gbw¼zŠ (3) Å5Ò0î EE (2) å],Zi+ (1)

™@*ìX Filtration ¤/Š}»z{z�%O[ÅZ (2

™Šz~Ñc*y (4) q̈ (3) 1àV: (2)
"3«ç EGEZy (1)

»g1;àg�ólçVZzg6,z9Å‰~aZƒäzZáZâY (3

tÓx (4 **>zÂ"»gâŠ} (3 »g0eZðW‚à (2 0*ã (1

6,0+}tZyZYâŠ}»ZyZ`™D� (4

»g0eZðW‚à (4 -gq-F,Ú (3 -gc* (2 Zñ* (1

‹áÃZy7ŠzVÐqÝHY@*ì (5

Nerium (4 b Zzg a (3 Accacia (2 Cassia (1

ìAlkaloids º‚] (6

**»g{**xCâŠ} (2 **>zÂ%·] (1

tÓx (4 »g0Æ%·] (3

æ”Ã¾7Š}ÐqÝHY@*ì Nicotine (7

Serpentia (4 Neem (3 Rauwolfa (2 Nicotiane Tabocum (1

4Æí~0*ñYäzZáº‚] (8

tÓx (4
')4è
E
EE (3 H¯ (2 âg® (1

ìCaffeine H} (9

Í0+ (4 g8- (3 % (2 Alkoids º‚] (1

7Š}Zk¿Æf»g0eZðW‚àZzg0*ã»ZEw™D� (10

Zy~ÐÃð7 (4 Ã¦F,I (3 ¡Âx (2 w (1

»mZk{0+ZyÐì Latex (11

Apocya naceae (2 Euphor Biaciac (1

tÓx (4 Acclepiadacea (3

ZyÆZyZYZ¡IY� Nephridia (12

|g- (4 ;àgZ (3 Zƒ (2 �7- (1
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>ú7Í/õ EGZyÆZyZYZ¡IY� (13

tÓx (d �Z] (3 Annelida (2 Planeria ö.0* (1
ƒD� Pyramids ~Zã%zï³w Medulla £q (14

14@*9 (4 15@*9 (3 8@*12 (2 12@*9 (1
Zq-4~¤/Š{½ãZãB{%O[»g™@*ì (15

B{ 110 (4 B{ 160 (3 B{ 120 (2 B{ 150 (1
ÆZdwtì Adrenal Gland ŠgzVZ�ÛZi~¼zŠ (16

ZyZ`~Ãz7fe (2 Úîc*¤6,b6,‡1 (1
ÂZiyÃ',ŒÛZgǵ (4 b Zzg a (3

"3«ç EGEZy»z{z�\!ú‚|#6,Œƒ@*ì (17

Glomerulus Ír- (2 Capillaries Äc*] (1
Bowman's Capsule (4 HÉ4h4ø GG (3

KEY ����ZZZZ!!!!****]]]]
1)  3 2)  1 3)  4 4)  3 5)  3 6)  1 7)  1 8)  2 9)  1 10)  3

11)  4 12)  1 13)  1 14)  1 15)  2 16)  3 17) 4

øg}Ÿ~%O[Æ*gä»9gZ3ìX (1

¤/Š}Xq̈XV:XIw (2) ¤/Š}Xq̈XV:XIwXV: (1)

¤/Š}XV:Xq̈XIw (4) ¤/Š}Xq̈XV:XIwXq̈ (3)

%O[ÆZyZ`~qgzfs;gñy»gZ„ZW,ƒ@*ìX (2

Oestrogen (4)       Creatinine (3) Vasopressin (2) Zi+gbw (1)

%O[ÆigŠâbg8-ÅzzìX (3

³gZàk (4) Biliverdin (3) Bilirubin (2) Urochrome (1)

"3«ç EGEZy~%O[“WÅF,KMìX (4

**6!*iZ+Cå EEEZ[Ô**6Z�ÛZiÔ%̈àZ (2) %̈àZÔ**6!*iZ+Cå EEEZ[Ô**6Z�ÛZi (1)

**6!*iZ+Cå EEEZ[Ô%O[»Zg‚iÔ**6Z�ÛZi (4) **6Z�ÛZiÔ%̈àZÔ**6!*iZ+Cå EEEZ[ (3)

"3«ç EGEZy»tz¤/Š}ÆÛzã7Í/õ EG~0*c*Y@*ìX (5

1F̂ø (4) DCT (3) PCT (2)
45Ðö X
E»I (1)

ÆŠzŠ|ÐqÝƒ@*ìX Hevea braziliensis (6

g', (4) g8- (3) Í0+ (2) º‚] (1)
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Å̂~{g`HY@*ìX (Guttation) 7ŠzV~¿uc*yZzg10+zV (7

º‚] (4) 0*ã (3) âùWx (2) Í0+ (1)

¤/ŠzV»åîg6,**»g{ƒY**ìZzgÃ‡âŠzVZzg0*ã»Ÿ~½Y**B@*ìX (8

Z@ (4) C6 (3) -g¸ (2) fc*$Œ4ø EG (1)

y~AwZzgCRAwÃù¦îg6,¹Y@*ìX (9

‰ (4) As (3) Mð¿ (2) Ã¦¿ (1)

KEY ����ZZZZ!!!!****]]]]
1)  2 2)  2 3)  1 4)  1 5)  1 6)  4 7)  3 8)  2 9)  3

XXXX‚‚‚‚||||####ZZZZzzzzggggZZZZddddwwww ¡¡¡¡ÂÂÂÂxxxx 6.6

Óx³ZâVÆ®.ÞSK̈ã¡Âx¹„ë{ƒ@*ì �

¡ÂxŠârÔ£ðezgZzgZ¡[6,ŒgLì �

›ârZ:¬]ÃqÝ™@*ìX£Bezg›ârÐqÝ™Š{Z©â]Ź¡IYÃ(Að FX™Cì²Z¡[£¦ezgZzg �

›ârÆŠgxyS:¬]ZzgZ©â]»F,'fg=�
"gt (3) ot (2) 7Í/õ

E
G»Ÿ (1)  ¬xîg6,Zq-“}4/õEGÃ&”V~„™Mh� �

7Í/õ
E
G»Ÿ“}4/õEGÅÓxF,0Ìu¤/ñV»%œ/ƒ@*ì �

oØŠzu}ƒVÐZ:¬]qÝ™ÆQ¹7Í/õ EGÆŸJ-(Að FX™D� �

"gtÃ¡g8Ì¹Y@*ìX"gt»mŠzu}“}4/õEGÆoØÔc*7Í/õ EGÆŸc*Q"gtÐƒ@*ì �

"gØ¡’k]»Z‰w™D� �

Z¡[&nÆƒD�8gö OZ¡[ÔwÅZ¡[ZzgZ·ZÅZ¡[ �

¡Âx%œ/~¡ÂxÔ
&B3ŠöG¡ÂxZzgpŠ»g¡Âx6,Œƒ@*ì �

%œ/~¡ÂxŠârZzg£¦ezg6,ŒgLì²ŠârZzg£¦ezgÐå3zZáZ¡[»m
&B3ŠöG¡ÂxÐ �

ƒ@*ìX
ŠârZzg£¦ezg~¡7Í/õ

E
GZzgu77Í/õ

E
Gñ�ŠgT�X �

9£Ò3ð EGVÐergT�XÛzãZzgŠgxãG£¦(wñ�ŠgLì�ŠârÃ¢gÐôpg‚r 3 ›ârZzg£¦ezg �

ìZzgúVÃ́t�ÛZë™@*ì
›âr&”VªZ†›ârÔŠgxã£ârZzgê›âr~ËgLìX �

Zq-.}3‘Æfg=Šz”V~„gLìX (Cerebrum) ›âr»ƒÐ(,ZzZ†›ârƒ@*ìZzgå �

åÔf;-$Ô̈gz„Zzgê‚i%œ/ì �
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ŠgxãŠârÆ‰¡7Í/õ
E
GŸÆW]ZzgQyÆw»]Ã‡1~gnp�X �

6,ŒgLì (Brain stem) ZzgŠâ©� (Cerebellum) ê›ârŠŒ �

ŠŒZgZŠ~w»]6,‡1g‚rì �

£ql�Šâ©�»Zq-zìwÔ›wÅŠPÁÔ¤6,b‰ZëZdwÃ‡1~g‚rì �

�hä3�XtZ¡[›ârZzgŸÆZ 31 £ql�%g£¦ezgÆYg~gLìSkÐZ¡[Æ �

”VÆŠgxy\â]ÃÑD�ZzgáYD�
&B3ŠöG¡Âx›ârZzg£¦ezgÐå3zZáZ¡[6,ŒgLì �

�hÃ£¦Z¡[¹ 31 �hZ¡[Ã
 B§ö
GE
Z¡[Zzg 12  �hZ¡[ƒD�X~Ð 43

&B3ŠöG¡Âx~ �

Y@*ìX
 B§ö
GE
Z¡[ŠârÐä3�X‚6)zc*È(ŠÎ,„›wÅŠPÁZzgÅ5Ò0î EEÆZ�ÛZiÃ‡1~gBbìX �

£¦„£¦ezgÐÇìXtS:¬]ÃW]Ð£¦ezgÃáYC�X �

¤/x—ÃgD„;BÃé¢8ÔM\V6,!gzÝ7,D„M\V»È™¢8Z[Ï¿ÅVB�X �

Z[Ï¿!Ô¢ÔpŠ»gZzgŸÆ)ZgZŠ~¿��%Î‘ŒzZµƒD�X �

Z[Ï¿ÃZ%xŠ¶zZà‚!ZzgLZ»ðìX (Reflex arc)  Z[Ï¾y �

3c*úV»ù·ƒCìXtS:¬]qÝ™Æø%aZ™D� (Receptor)
&B}Ðö �

w‚]æzoZzg)æzoƒD� �

)æzow‚]aZ7ƒD� �

æzow‚]ÂZgO7ƒD �

zZEw™@*ì 20% ƒ@*ìptåŸÆfg=ZEwÅYäzZàMx» 2% Šâr»ziyŸ»Üs �

›ârÂZ**ðÆnÜs‰Ãi6,Z®g™@*ì �

SK̈ã›ârËTÃiÆn̈gz„™@*ìZzg)1C8ø Lg‚rìX �

ÆŠìÃ›â©œ~¹Y@*ìX 2000 @*1990 �

gŠ¿X��Æâjw~ƒäzZàp~c*LÆÏ¿™äÅ&¢AX �

ø»]X��ÆŸÆ!*CÙªâjw~ƒäzZàp´VX �

ÉX¡ÂxÅãCŠ~‚!ZzgPCZ»ðÉìX �

"gtX“}4/õEGÆï~ŸÐå3zZÑZq-zZuMiZZ+{�øg}ŸÆZ”VJ-;ƒZƒ@*ì"gtB@*ìX �

çÞXŠz¡úVÆŠgxyLgZ‚»£xçÞB@*ì˜VZ:¬]Zq-“}4/õEGÐŠzu}ÃvGYD� �

ŠgWg0+{c*-Z¡[XtZ¡[-Z¡IYZzg&B}Ò3ðGVÐqÝ™Š{Z:¬]ÃŠârZzg£¦ezgÆºm£â]J- �

àD�X
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J-‹D�X (Effectors) ',Wg0+{c*wÅZ¡[XtZ¡[’k]ÃŠârc*£¦ezgÐ**Ç �

Z·ZÅZ¡[XtZ¡[ŠgWg0+{Zzg',Wg0+{Z¡[ÃZq-Šzu}Ð�hD�X �

%œ/~¡ÂxXtÂxŠâ©Zzg£¦ezg6,Œƒ@*ìZzgÓx¡ZdwÃ%1o™@*ìX �

ŠârXtZq-¹„**iuZzg5ì�ìZzgtA~Æ1ztÐyZgLì& Bªî
GE¹Y@*ìXŠâr&”V~ �

êŠâr (3) ŠgxãŠâr (2)  Z†Šâr (1) „HY@*ìX
£¦ezgXtZq-DZ2Z:ú‚|#ƒCì�L~2y~Ð*gCƒð1ÅÓxMðJ-#gSìX �

Šâ©£¦(wXŠârZzg£¦ezgŠzâV&9£Ò3ð EGVÐergT�Z0+gzã6,ÂVÆŠgxyÅÜZq-(wÐ½~ �

ƒCì&Šâ©£¦(w¹Y@*ìXt(wŠ_',ŠZ“™äzZázZWÅ§b»x™@*ìX
&B3ŠöG¡ÂxXt×~Zzg8a¡ï~uzVZzg£¦z

 B§ö
GE
Z¡[ÆYw»Zq-zWÂxì�ŠârZzg£¦ezg �

ÐZq-u}6,ZzgW]ÐŠzu}u}6,gZÆ~ƒ@*ìX
‰ÃiÅÃå Insulin Z²AXŠgzyZ�ÛZi~Å5Ò0î EEÆW

"5Ò54ø
JGGHWsÉ45¾æ GE

Y
;÷7Í/õ EGZ²A**ò;gñy»Z�ÛZi™D� �

~ps™@*ìX Glycogen lZgÃ
ŠgzVZ�ÛZi~¼zŠXt¼zŠ6ðZâY»Z�ÛZi™D�q;gñ÷¹Y@*ì�gZ„py~�áïƒD�} �

åJZà¼zŠX (2) £ò¼zŠ (1)

;gñ÷XŠgzyZ�ÛZi~¼zŠÆfg)Z�ÛZiƒäzZá6ðZâY;gñ÷BD�Xpy;gñ÷ÅÃÆn%g �

zZô»x™@*ìX;gñ÷»g1;àg�6,z”ZzglçVÆAw~¶c*ic*ŠC™D�X;gñ÷Å¹„Á
zc*ZkÐÁ(@s!*Ä~(,~p´VaZ™D�X 1/10,00,000 lZg)Zq-¤/Zx»

!*ig‚ð}+MXŠgzVZ�ÛZi~¼zŠzVÐZ�ÛZiGYäzZá;gñ÷ÅlZgZzgZz‡]!*ig‚ð}+MÆfg= �

NzwÅYCìXŸ~;gñ÷Å»g~ZzgZyÆZ�ÛZiZ]Ã!*‡°{™ä»§i»g!*ig‚ð§i»gB@*ìX
7ŠzV~ñ�Š;gñ÷ÃmC;gñ÷¹Y@*ìt;gñ÷Zø»]‰gzÝÔŠÔ0*ãÔÍÔŠ!*îÔ6ð mC;gñ÷X �

ZâY…z){6,‡1™D�mC;gñy7Š}Å!*6ÏÆZq-c*ŠvUÃNzw™Dƒñ7Š}Åu¤/ñVÃ%1o
™D�X
gqc*	w»]XÛzãø»]Æik,ZW,7ŠzVÆZÐZŠ~”VÅw•c*g›¿Ãgqc*	w•¹Y@*ìX �

QYàw»]XZ#ø»]Å‚Ðw•»ç7HYYA$ZknÆg›¿ÃQYàw•¹Y@*ìX �

¡ÂxZzgŠgzVZ�ÛZi~ÂxŠzÝÂx��ŸÆZZdwÃNzwZzg%1o™D�X �

¡ÂxÆg›¿ÅwkÔZgZŠ~Zzg)ZgZŠ~w»]~ŠgzÈ~ÅY$ËìX �

ZK̈ã¡Âx»_·Šzi%zVÆ+HŠHìX%œ/~¡ÂxZzg
&B3ŠöG¡ÂxX �

%œ/~¡ÂxŠârZzg£¦ezg6,Œƒ@*ì²
&B3ŠöG¡ÂxÃò~¡ÂxZzgpŠ»g¡Âx~„HŠHìX �

pŠ»g¡ÂxÆŠzz�XxgÅZzg)xgÅÔ�Zq-Šzu}Æ#³8g›¿»!*)̄ƒD�X �
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¡3¡ÂxÅ‚!ZzgPCZ»ðìX �

çÞZq-Šgiì˜VZ�ágZ]Zq-“}4/õEGÐŠzu}ÃvGYD�X �

{§pZ{ðIZW,qÝ™äÆnŸÆZq-{~aZƒäzZá;gñ÷Šzu}{J-vGYD�X �

;gñ÷Æ¿Ã8à}+M!*‡°{™CìX �

ºmø»]‰gzÝÔ6ðZâYz){6,g›¿Æn7ŠzV~gqw»]Ã	w»]¹Y@*ìX �

ƒD�X%6,ZW,Z0+Zi (Inhibitors) c*%Ãgz1zZá (Effectors) mC;gñyÀ˜%6,ZW,Z0+ZiƒäzZá �

ìX Inhibitor %Ãgz1zZÑ Abscisic acid ƒäzZáP**ÇWœ/÷ZzgE¾�Z#%
Óxi0+{��ø»]ÆÏg›¿»ZÖg™D�X �

CÙ¡3ï~ŸÔo�Zzg"gb6,Œƒ@*ìX �

ŠgWg0+{ƒVÃ-Z¡[Ì¹Y@*ìX',Wg0+{ƒVÃwÅZ¡[Ì¹Y@*ìX �

B@*ìX Reflex arc Ð£¦ezgJ-V™**ÇÅ§sßÒìwk¾y Detectors z{ZºgZ3� �

øg}ŸÆic*Š{F,ZdwŠgZÝZgZŠ~Zzg)ZgZŠ~gZ2VÐNzwGYD�X �

�hƒD�X 31 �hƒD�Zzg£¦ezgÐå3zZá£¦Z¡[Æ 12 ŠârÐå3zZá
 B§ö
GE
Z¡[Æ �

Z¤/Z²AoƒlZg~»g7ÅYCìÂpy~‰ÃiÅR(,|YCìXZÐfc*$Œ4ø EG]~¹Y@*ìX �

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
Ékc*]ÃZyÐqÝ™D� (1

pyÅæV (4 Zq-âZC7Í/õ EG  (3 u77Í/õ EG  (2 Erythrocytes (1

ñ�ŠgT�X (Nissilgranutes) ±ÆŠZä (2

Å.§ö
E7Í/õ

E
G (4

“}4/õEG  (3 O77Í/õ EG  (2 Z-Ïâ…  (1

“}4/õEGÅz{‚
854è
EG

GE��ápVÆ‚BŠg|#Å̂~±gS� (3
\A+ö
I

6,] (4 ot  (3 ‚ðN*y  (2 "gt (1

z{Z¡[`zŠârc*£¦ezgÐø»]MW,Z¡IYÃáYC� (4

',Mg0+{„ (4 o�  (3 ŠgM0+{„  (2 -„ (1

z{Z¡[�-Z¡IYÐø»]c*£¦ezgÃáYD� (5

ŠgM0+{Z¡[ (4 $+Mg0+{Z¡[  (3 wÅZ¡[  (2 o� (1

Z¡[�ŠwÅŠPÁ6,Nzw™D� ÎvËo (6

(Vagus) ‚Ü (4 Mzg©  (3 Post Caval (2 Precaval  (1

Šâr»z�u77Í/õ EGg‚rì (7

ZxYB  (2 (Piamtter) Zxg6  (1

{ÅâŠ{ (4 Archnoid Membrnce z�G  (3
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z{Ûzã6,]�ŠârÃeÙgSì (8

Zxg6 (4 z�G  (3 ZxYB  (2

\A+ö
I

6,] (1

ŠârÃeJÝzZàÛzãZzgŠgxã
9Ÿ5Ò3ð EGGVÆŠgxyÕzZÑ(w (9

(Serum) §x (4 Šâ©£¦(w  (3 öi)  (2
Å.ý  (1

ŠârZzg£¦ezg&9£Ò3ð EGVÐe¿gT�XŠgxãGƒCì (10

Pleura (4
“5½ð E�G  (3 Zxg6  (2 ZxYB  (1

ŠârÃeJ1zZàƒÐZ0+gzã6,]ì (11

z�G (4 Zxg6  (3 ZxYB  (2 Pleura (1

1ztú‚|#�A-VÅµƒCìZzg�ŠârÅ™«™Cì (12

Pericardial Cavity(d (Cranium)
 Bªî
GE
 (3        Í²Aªî XE  (2         œg~²Aªî XE  (1

ÅR~ZkÅzzÐZŸ†ƒ@*ì (Cerebrum) å (13

(Gyri) %̈á (4

\A+ö
I

6,]  (3 o�  (2 "g�  (1

Šâr»z{Zd%œ/�ŸÆmzgZdw6,‡1g‚rì (14

Diencephalon (4 Š!ü
E

 (3 (Cerebrum) å (2 £ql  (1

Šâr»z{z�Z†ŠârZzgŠgxã)zV(ŠârÃ�h@*ì (15

(Ponsvaroli) zZgŠà8lç E (4  Diencephalon  (3 å (2   £ql  (1

z{‚|#�L~2yÐ¦/gCìZzgZ[Ï¿6,‡1gBbìX (16

£¦ezg (4
&Aö
E

"{  (3 Diencephalon (2 £ql  (1

Å§bÃMäzZÑ "H" £¦ezgÅ²èF,Zl6, (17

{ÅâŠ{ (d Zxg6  (3 CâŠ{  (2 ZxYB  (1

ZK̈y~£¦Z¡[Æ�h-VÅ®ZŠ (18

 33 (4   32 (3 31 (2 30 (1

ZK̈y~—Z¡[Å�h-VÅ®ZŠ (19

13 (4  12 (3 11 (2 10(1

ZK̈y~
&B3ŠöGZ¡[Æ�h-VÅ]®ZŠ  (20

44 (4  43 (3 42 (2 41 (1
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Óx£¦Z¡[ƒD�X (21

CZVZ¡[  (4 -Z¡[  (3 wÅZ¡[  (2 ŠgMg0+{Z¡[ (1

wÅ£¦¡g8ZyÐä3�X (22

(Ventral Horn) 8ŒÛy  (2 (Dorsal Horn) ×~ŒÛy (1

Zxg6 (d CâŠ{  (3

£¦l1gãÆYg~gLì (23

£¦ezg (4 Š!ü
E

 (3 Aosta (2 Diencephalon (1

Šâ©ãÆŠz{t�X (24

Diencephalon £qlZzg  (2 åZzgŠZgzà8lç E (1

zZgŠà8lç EZzg£ql (4 zZgŠà8lç EZzgŠ!ü
E

 (3

Š!ü
E
Zq-zìX (25

Z†Šâr (4 ŠgxãŠâr  (3 Šâ©�  (2 êŠâr (a

z{Z¡IY�Z:¬]ÃqÝ™D�Zzg"3{3ð EEEGVÃaZ™D� (26

ÎÉ (4
&B}Ðö  (3 o�  (2 MW,Z¡IY  (1

Šâr»ziyŸÆ]ziy»½ãƒ@*ì (27

5%(4  4% (3 3% (2 2% (1

Ÿ»z{��á²~z){ÅŠgŠZãÆn)1CŒg‚rì (28

Šâr (4 £¦  (3 ¤/Š{  (2 »(1

ŠìÃ¹Y@*ìX 2000 @*1990 (29

Mç» (4 Šâr»  (3 ¤/Š{»  (2 »»  (1

Šâr»z{z�ËTÆ‹t~æŠŠêì (30

(Cerebrum)  å(4 £¦l  (3 ŠŒ (2 Diencephelon (1

0*zßäZk6,Š/Z%xŠc*X (31

Šâr£¦(w»¿  (2 )æzow‚]  (1

(Actionspons Varoli) zZgŠã8lç E»¿ (4 æzow‚]  (3

����ZZZZ!!!!****]]]]
1)  4 2)  3 3)  3 4)  4 5)  4 6)  4 7)  3 8)  4 9)   3 10) 3

11) 4 12) 3 13) 4 14) 2 15) 3 16) 4 17) 4 18) 2 19) 3 20) 3

21) 4 22) 2 23) 4 24) 4 25) 1 26) 3 27) 1 28)  4 29) 3 30)  4

31) 3
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Control and co-ordiantion  ‚‚‚‚ZZZZzzzzggggZZZZggggnnnnoooo 6.7 

ZZZZëëëëïïïï]]]]
.ì fg=³ZâVÆŸÆZZ¡IYÆŠgxyZgnoaZHY@* Æ(Nerve impulses) ;gñ÷Zzg¡(;-Cé

GXGE] -1

ŠgzVZ�Ûzi~¼zŠ6ðZâY»Z�ÛZi™D�Î;gñ÷¹Y@*ìX -2

;gñ÷Šzu}Z¡IYÆúV6,¿™D�ÔŸÆúVÃ(,JD�ZzgŠzu}ŠgzVZ�ÛZi~¼zŠÆZdw6, -3

‡1gnp�X
Ô(Parathyroid gland) 4,ŠŠgµ¼zŠ (Thyroid gland) ÔŠgµ¼zŠ (Pituitary gland) £ò¼zŠ -4

Å5Ò0î EEÔñ−{ŸÆZëŠgzVZ�ÛŠZi~¼zŠ�XSy~ƒÐZë¼zŠ£ò (Adrenal glands) ',¤/Šz~¼zŠ
¹ (Master gland) ¼zŠŸ~Šzu}Óx¼zŠÆZdw6,‡1g‚rìXSknSÐZ*Š~¼zŠ  ¼zŠìXt

Y@*ìX
»Z�ÛZiƒ@*ì (Vasopressin) £ò¼zŠÐ%ð;gñyZzgzc*Î6,$h4è GGE -5

»Z�ÛZiƒ@*ì (Thyroxin) ÆŒÛd$0*ñYD�ZzgSyÐåðgZ±jèE (trachea) Šgµ¼zŠ¤/Šy~¢{3ï G
GE -6

4,ŠŠgµ¼zŠLL\gZågñyóó;gñy»Z�ÛZi™@*ì�py~yZzgÃ‘ÅRÃ‡1~g‚rìX -7

(Aldosteron) ¤/ŠzVÆZz6,~R6,',¤/Šz~¼zŠñ�ŠgT�XSy¼zŠzVÐLL»gK‚wóóÔZNz_2.çGHzy -8

;gñy»Z�ÛZiƒ@*ìXLLZi+g~"5Òè
EGEóó;gñyÃLL±zc*Qhzóó;gñyÌ¹Y@*ìX (Adrenalin) ZzgZi+g&45Òè GEGE

**ò;gñ÷»Z�ÛZi™@*ìXtŠzâV;gñ÷py~‰ÃiÅlZgÃ (Glucagon) Å5Ò0î EELLZ²AóóZzg‰»Çy -9

!*‡°{¯D�X
(Progesterone) Zzg6,z74n.ç EGHzy (Oestrogen) ÔZ7zX (Testosterone) ñ−{LLZ̧gzy -10

;gñ÷»Z�ÛZi™D�

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ŠgzVZ�ÛZi~¼zŠZy~0*ñYD� (1

ZK̈y (d -̄Ó45éGE  (3 =Z  (2 Zƒ (1

ŠgzVZ�ÛZi~¼zŠZ�ÛZi™D�X (2

;gñ÷ (d {%}  (3 Lymph
Å.ý  (2 py (1

»Z�ÛZi™D� Vasopressin Zzg Oxytocin (3

£ò (d ',¤/Šz~¼zŠ  (3 4,ŠŠgµ¼zŠ  (2 ÞŠZy (1

A-V~yZzgÃ^©54ø
E
GHÅRÃt',ŒÛZggnp�X (4

6,z82.ç EEHzy (d \gZågZñy  (3 6,z1±h4èHE  (2 åðgZ±jèE (1

ŸÆZ0+g»1g;àg�Ô6,z”ZzglçVÆAwÃ',ŒÛZgg‚rì (5

zc*Î6,̄ (d 6,z;.çEHzy  (3 Z²A  (2  (Cortistol) Ãg$k5é HHw (1
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M$hÒï
JHMsÉ45¾æ GE

Y
;÷0*ñYD�X (6

¢}40î
G
EG~ (d Å5Ò0î EE~  (3 ®{~  (2 ¤/Š}~ (1

†rXÃ‰Ãi~p~Ænø%aZ™@*ì (7

Z6,z82.ç EEHzy (d ‰»Çy  (3 »g$k5é HGw  (2 Z²A (1

z{ŠgzVZ�ÛZi~�u~ñ�Šƒ@*ì (8

4,Šzgµ¼zŠ (4 £ò¼zŠ  (3 Šgµ¼zŠ  (2 ',¤/Šz~¼zŠ (1

M-e+¾;gñyÅ»g~Æa¢zg~ì (9

åðgZ±jèE (4 ‰»Çy  (3 Šc*Î',$jè EE  (2 \gZågZñy (1

»Z�ÛZiZkÐƒ@*ìX (Cartisal) Ãg&4hé HGw (10

Medulla of Adrenal (2 Medulla of Pitutary  (1

Cortex of Thyriod (4 Cortex of Thyroid (3

øDfs~ÐÃy‚CZV¼zŠì (11

ÞŠZy (4 Å5Ò0î EE  (3 ',¤/Šzz~  (2 £ò (1

z{;gñy�AwÅÑbZzgŠ~ZŸ†™@*ìX (12

Ãg&4hé HGw (4 åðgZ±jèE  (3 Z²A  (2 \gZåñy (1

����ZZZZ!!!!****]]]]
1)  4 2)  4 3)  4 4)  3 5)  1 6)  3 7)  3 8)  3 9) 4 10) 3

11) 3 12) 4

;gñ÷Ã»g™äzZá¼zŠ (1

Xnð¼zŠ 4 XŠgzVZ�ÛZi~¼zŠÔ 3 X¤C¼zŠÔ 2 X°!¼zŠÔ 1

;gñ÷ÅÃÆa%gzZô»x™@*ì (2

X°[ 4 X%O[Ô 3 X¥âtÔ 2 XpyÔ 1

túVÃ66,z9»g™äÆZI¯D� (3

MucusX4 X°[ 3 X;gñ÷Ô 2 XpyÔ 1

Å®ZŠƒCì Labes Æ¢ú
E

Pituitary £¦¼zŠ (4

4X4 3X3 2X2 Ô1 X1
¡ÂxZzgŠgzVZ�ÛZi~Âx~%gš/~»»xZ%xŠ¶zZÑ¼zŠì (5

XZ&40î EIG 4 X"3}å EGEZyÔ 3 Xzgµ¼zŠÔ 2 X£¦¼zŠÔ 1

%O[Æw~¶ZzgpyÆŠ!*î~ZŸ†™äzZÑ;gñyì (6

OertrogenX4 ProlactinX3 OxytocinX2 VasopressinX1
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¬îâ~¼zŠÐŠzŠ|Æ·îÅ’q-aZ™äzZÑ;gzy (7

ProgesteroneX4  ProlactinX3 TestosteroneX2 Oestrogen X1
W-e+Å¶ÐƒäzZàFg~ì (8

AnaemmiaX4 ScurvyX3 Tetany X2 simple goitre X‚Š{̄Ð¡çH 1

ªf6mzge$ƒCì cretinism Zk;gñ÷Å¶ÐƒäzZàFg~ (9

ThyroxinX4 AdrenalinX3 ProlactinX2 OxytocinX1
;gñyÅlZg~ZŸ†Æ!*)̄ƒäzZàFg~ Para thormone (10

DwarfismX4 TetanyX3 Simple goitreX2 DiabetesX1
¹Y@*ìX Fight or flight Zk;gñyÃ±zc*Zhz (11

OxytocinX4 Para thyroxinX3 ThyroxinX2 AdrenalinX1
»g1;àgQÔ6,z9ZzglçVÆAwÃ‡1~gppzZÑ;gzy (12

ThyroxinX4 InsulinX3 AldosteroneX2 CortisolX1
z{;gñy�Ÿ~0*ãZzgÎe*ÆZ+Cå EEEZ[Ã(,J@*ZzgpyÆwZzgÎe*ÅRÃZ-qª~',ŒÛZgg‚rìX (13

AldosteroneX4 ProlactinX3 AdrenalinX2 CortisolX1
pyZzgA-V~yZzgÃ^©ïEHÅRÃ‡1~gppzZÑ;gñy (14

ParathormoneX4 ThyroxinX3 OestrogenX2 OxytocinX1
;gñyÃZ�ÛZi™äzZÑ¼zŠ Thyroxin (15

TestisX4 AdrenalX3 Å5Ò0î EEPancreasX2 Thyroid glandX1
»Z�ÛZi™äzZÑ¼zŠ Para thyroxin (16

Ovary X4 TestisX3 Parathyroid glandX2 Thyroid gland X1
;gñy»£x¿ Vasopressin (17

XúŠZy 4 XÒ 3 XŠw 2 X¤/Š} 1

;gñy»£x¿ Oxytocin (18

XWç 4 XZ&40î EIG 3 Uterus X¬îâ~¼zŠZzg 2 X¤/Š} 1

;gñy»£x¿ FSH (19

XúŠZyZzgZ$k0î EIG 4 X¤/Š} 3 XÒ 2 XŠw 1

;gñy»Bs!*Ä Prolactin (20

X¤/Š} 4 XÅ5Ò0î EE 3 Xzgµ¼zŠ 2 X¬îâ~¼zŠ 1

����ZZZZ!!!!****]]]]
1)  3 2)  1 3)  2 4)  3 5)  1 6)  1 7)  3 8)  1 9)   4 10) 3

11) 1 12) 1 13) 4 14) 4 15) 1 16) 2 17) 1 18) 2 19) 4 20) 1 
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Reproduction in animals YYYYââââggggzzzzVVVV~~~~ÂÂÂÂ6666  6.8

ëëëëïïïï]]]] Z
³Z**]ZK±Å',ŒÛZg~ÆnÂ6»¿Z%xŠï�XZ¿³Z**]Æ¬ÖV~ÒÂ6Æ‚B‚B -1

)ÒÂ6»¿ÌZ%x0*@*ì
Zd³Z**]~Â6»¿ÜsÒÂ6Æfg=Z%x0*@*ì -2

0*ñYD� (Ovaries) ZzgâŠ{~"3}å EGEZy (Testes) 3,~Z&4/õ
EI
G -3

!*gzg~»¿Ûzãîg6,ÌzZµƒ@*ìÎ�uÔŠVZzgÍ̂V~Š¬YYìXSÏ§b!*gzg~»¿ -4

Z0+gzãîg6,zZµƒ@*ìSk¿ÃƒZxÔ6,0+Zzg¬îEV~Š¬YYìX
»ZÖg (Sexual dimorphism) ƒD�ZzgÒŠẑ¹Ò3ï IGG (Uni-Sexual) ¹Ð³Z**]q-@ -5

ƒD�XªZy~3,ZzgâŠ{ (Bi-Sexual) Ì™D�p‰³Z**]‰=ZÔ�7-Ô;àgZz){ŠzÒ
¹Y@*ì (Hermophrodite) Å{‘0*ðYC�ZknQ¹74-ö

EEIc*Šzð
(Secondary Sexual z{ÛzãS:]XÅ¯Y6,3,ZzgâŠ{~ZqÐiHY@*ìQ¹U*â~ÒS:] -6

¹Y@*ì Characters)

Æ¿ÆË~cZ!54-êG
I
G$zgƒY@*ìA$cZ!54-êG

I
G~fv»¿zZµƒ@* (Binary fission) ÚŠz0*gÏ -7

ìXtÒÂ6»Zq-§iì
fv»¿cZ!54-êG

I
GÃŠz0*gÏ¿ÆŠzgZyŸùƒäzZà̧]ÃŠz!*g{qÝ™ä~æŠŠêì -8

=}~3,ZzgâŠ{ŠzâVÒZ¡IYñ�ŠƒD�Zkn=}ÃŠzÒ¹Y@*ìX -9

=}ÆŠÎ,ZzgŠHgƒ,«~Šz�hQ&4/õ
EI
GZzg¾ƒ,¿~"3}å EGEZy»Zq-�hñ�Šƒ@*ì -10

~Z%x0*@*ìX (Cocoon) =}~!*gzg~»¿̧Ây -11

Z&+}ŠîìX  125 @*100 ív}ŒâŠzV6,9Ÿ0î EGÅ̂~ -12

HV~!*gzg~»¿Z0+gzãîg6,zZµƒ@*ì -13

íN*"3¨é JGEàÔkÔéÔ›tÔ_.ZxÜFg-VÆ̀Z(Ãv™ä»!*)̄k-ìX -14

0*ñYD�X)¢}IÑ]~æŠŠï� (Ampluxory pads) 3,�u~ßC¼VZzg)¢} -15

3,â6~ÂxZq-�hZ&43ð
EI
GVÔ**L¤ÂVZzgZq-�h1àÚ}**à6,ŒgLì -16

ñ�Šƒ@*ìX (Acrosome) �u»CÙëtuÔŠgxã•}ZzgŸ6,Œƒ@*ìXu6,uW -17

¹Y@*ìX (Milt) ë-VÆ¤/z\Ã$Òï LH -18

âŠ{Â6~ÂxZq-�h"3}å EGEZyZzgZq-�hÞ**à6,Œƒ@*ì -19

¹Y@*ì (Follicle) "3}å EGEZy~ñ�Š"Ñg{âVÃ̀Z" -20

¹Y@*ì (Spawn) �uÆZ&+zVÆù·c*eƒÃZ3y -21

¹Y@*ìZzgZ&+}ÆŠzu}Y+$C{ (Animal pole) �uÆZ&+}ÆZz6,~({zÃ³ZãÚ -22

¹Y@*ì (Vegetative pole) ÃmCÚ
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
3,izZ�VÃ¹Y@*ì (1

ë~âŠg7Í/õ EG (d ëØ  (3
"3zõ EG
E

(2 Milt  (1  

Zy~Ûzã!*gzg~zZµƒCì (2

�uÔT (d ‚,$ÔT  (3 ÃZÔT (2 �uÔa;  (1

Zy~Z0+gzã!*gzg~zZµƒCì (3

ƒZxÔ¬î#/õ EG (d ¬î#/õ EGÔ�u  (3 ƒZxÔ�u (2 6,0+}ÔT (1

Zq-t„ƒ@*ì (4

 Æfg= (Mitosis) Üs83Šö
E
G„ (2 Æfg= (Meiosis) Üs

+B©3§ö
GE

G
E

„ (1

fv (d ŠzâVÆfg=    (Mitosis) Zzg83Šö
E
G„ (Meiosis) ô„ (3

Z#Zq-³Zy~3,ZzgâŠ{ŠzâVÒZ¡IYñ�ŠgT�ÂZk1Ã¹Y@*ì (5

 Zq-p (d U*â~ÒS:]  (3
74-ö
EEI^¹Ò3ï IGG (2 ÒŠẑ¹Ò3ï IGG (1

~Q&4/õ
EI
GZk¿~ñ�ŠgT� (Megascolex) ~ZjÅ5½øG (6

    11, 12  (d  10,11   (3  9,10 (b 8 , 9 (1

=}~fsÆZ0+gë~âŠg7Í/õ EGë-V~éZ(g™D� (7

Z&4/õ
EI
G (d ë~ù  (3 ë~Ü}  (b **L¤] (1

=}~Šzu}ŠzŠ}ÐqÝG‰ëbZk~fí{GYD� (8

(Vasdeferens) **L¤&  (2 (Seminal Vesicles) ë~ù (1

Z&40î EIG (d  ë~Ü} (3           

=}~̧¸yfsÆfg)»gGYD� (9

(Seminal Vesicles) ë~ù  (b ë~{Ü} (1

"3}å EGEZy (d (Clitellum) i+  (3

IÑC¢}�IÑ]~æŠŠï�fs~0*ñYD� (10

âŠ{=Z (d 3,�u  (3 âŠ{�u  (b 3,=} (1

z{Â6~Z¡IY��u~¤/ŠzVÐa}gT� (11

(Seminal Vesicles) ë~ù  (b ë~Ü} (1

Z&4/õ
EI
G (d  (Ovipositor) Þ*Zg  (3

z{**1V��u~1àÚ}**à»»xZ%xŠî� (12

(Vasdeferens) **L¤'  (b (Vasefferentia) ¤]',Mg0+{ (1

q̈ (d Þ**à  (3

����ZZZZ!!!!****]]]]
1)  3 2)  4 3)  4 4)  4 5)  2 6)  3 7)  3 8)  3 9)  3 10) 3

11) 4 12) 4
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Human Reproductive System SSSS¨̈̈̈KKKKããããÂÂÂÂ6666~~~~ÂÂÂÂxxxx 6.8.1

3,Â6~ÂxZq-�hQ&43ð
EI
GVÔFçzy¼zŠzVZzg¤ÂVÆÂx6,Œƒ@*ìXQ"54/õ EIGJÔ',Mg0+{¤]',ôÔë~ø �

ZzgÃ6,¼zŠÂ6~ÂxÆ{�
Q&43ð
EI
GVÐZ�ÛZiGYäzZÑ;gñy̧Zgzyì �

ëØ.e$gLÔpgŠ|ÔdwÔq-Í:3,izZZƒD�X �

¹Y@*ìX (Seminiferous tubules) Q&43ð
EI
GV~EÔ#-Cå FGFZgSV»Zq-¤/z\0*c*Y@*ìÎ*',ŠZg**‚ �

Sy**lVÃSGg$zZáu¡úVÃ**H',7Ð*î¹Y@*ìXë-VÅ»g~ÆnSyúVÅ¼Š%û83Šö
E
G„

ZzgZÜiô„zZµƒCìX
~ëØ¬gèîg6,fí{GYD� (Epididymes) ',Mg0+{¤]',ô �

¹Y@*ìXtZ�ÛZiZ]ë-VÃkc*]�ÛZë™äÆ (Semen) çzy¼zŠzVÐZ�ÛZiƒäzZá(Ñ]Ã* �

´z{Q¹i0+{gnp�Zzgw•Æn(wzZô�ÛZë™D�X
**ò;gñySK̈âV~ë-VÃaZ™äÅ (LH) ZzgCUCK8- (FSH) Z̧_2.çGHzyÔÃÅ1¹ÿ GZ-ñ” �

’q-aZ™D�X
~"3zõ EGE»gGYD�X¤/Z°̀Z[ÆÔ6,¢ú{g` (Graffian follicles) úgÂV~¤/Z°̀Z1V �

ŸZûÐ„âŠ{Ò;gñ÷ ¹Y@*ìX (Corpus leuteum) ™Šc*Y@*ìXÁƒñ̀Z[Ã„ŸZû
»Z�ÛZiƒ@*ì  (Progesterone) Zzg6,z74n.ç EGHZy (Estrogen) Z7zX

"3}å EGEZã̀Z1VÐ"3zõ EGE»J²A§õ XE~{g`ƒä»¿Þgm,~B@*ìX �

@*1 úgÂV~"3zõ EGEÅ»g~ZzgZyZ`ŠzgÅ̂~Yg~gLìs~%µ~"3zõ EGEÅ»g~ZzgZyZ`¿~M@*ì) �

Šy(Šzu}Šzg»%³Z�ÛZi~%³B@*ìXSk%µ~Zq-!*gQŠzu}"3zõ EGEÅ»g~Ænp´VŠCÙZð 14

YC�XâŠ{Â6~Âx~p~ÆSkŠzgÃâƒZg~Šzgc*é)
'.-ö
GI

(Šzg¹Y@*ìX
âƒZg~ŠzgÆs~%µÆŠzgZỳZ[ÔS8**1VÔg3Zzg&;5ÿ XE~0*ñYäzZáúVÅ¼Š!*g83Šö

E
G„Åzz �

ÐSyúVÅ®ZŠ~SŸ†ƒY@*ìXSk%µÆŠzgZỳZ[¢ƒCìZzg"3zõ EGEÃMiZŠ™CìX
(2) Sk%µ~®ƒZ̀Z[ŸZû~psƒY@*ìZzg (1) Z�ÛZi~%µ~ƒäzZàp´VøDfs� �

g·Š-ZgŠÜZzg¼zŠ~ƒYCì
SK̈y~âƒZg~ŠzgÃ!*Ÿ‚¯äZzgSk6,‡1gppzZá;gñ÷t�X£ò¼zŠÐZ�ÛZiƒäzZá;gñy �

kUCm,8-;gñyXZÏ§b"3}å EGEZyÐZ�ÛZiƒäzZá (b) Zzg (FSH) ̀Z[ÃÃu™äzZá;gñy (a)

;gñyZ7zXZzg6,z8k2.ç EGHzy�X
S8**àÆZ0+gú!*gzgƒ@*ìX‰„ët"3zõ EGE~ŠZ4ƒ@*ì"3zõ EGEÅZ§ZsÅäVŠÜƒYC�@*%ŠzuZët �

úÃMh:nXSk§búŠzCÙ~!*gzg~ÃgzÂìX
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!*gzg~Ð%ZŠz{¿ìT~3,ZzgâŠ{izZ`Æ5\Ð8©0î ENEG»gƒ@*ìX!*gzg~ÆŠzgZyúÆ™zñizé)âŠg �

™zñizé(ZzgëØÆ™zñizé)3+g~™zñizé(�hc*V¯D�XSkÆË~»gƒäzZÑ3tB@*
ìX
úZzgë�»5\!*gzg~B@*ìX �

»gƒ@*ìX (Embryo) tÅÚ„Ð< �

ƒY@*ìX (Implant) <'×h+%0*äÆˆâŠgg3ÅŠ-Zg~k„ �

¹Y@*ìX (Foetus) »z{%³T~ŸÆÓxZ¡IYÅÙ|#ƒ0*CìZÐ!{š0î EEG (Embryo) < �

»Šzg¹Y@*ìX Pregnancy Æå%0*äJ-Åæ]ÃLLæ]Üóóc* (Foetus) !{š0î
EE

G �

Šyƒ@*ìX 270-280 æg]Ü»Šzg½ã �

Šx (3) Šgxã„Z (2) u (1) ZK̈ãët&”V6,Œƒ@*ìX �

‚wÅ/ÆŠzgÃâ�º)c*Í�r¹Y@*ìX 19 @*13 �

Í�rÆŠzgZy±ÃVZzg±YV~U*â~ÒS:]%ŠZgƒD�X �

ÆZ¸gÃ́4-ôEH¹Y@*ìX (Throat) ±ÃVÆŒ �

¹ic*Š{dw (Sabaceous Glands) Zzg
\A+ö
I

¼zŠ (Sweat Glands) â!*½V~ÄÆ¼zŠ �

ƒD�X (Active)

ë�TÆŠzgZyÞŠZyÐú»ZyZ`¿~ (Menarch) ±YV~¬ÆŠzgÆW¸iÃ¬Zzw �

W@*ìX
‚wÅ/J-',ŒÛZg 50@*45 ‚wÅ/~U*â~ÒÂ6~¿»W¸iƒ@*ìXSî¬»Šzg� 12@*10 ±YV~ �

gLìX
Nzw™D�X (Hormones) U*â~ÒS:]»%ZzgZyÅéÃ;gñ÷ �

~Z�ÛZi (Blood Stream) ŠgzyZ�ÛZi~¼zŠÐZ�ÛZiƒD��gZ„îg6,py (Hormones) ;gñ÷ �

ƒD�X
»Z�ÛZi™@*ì�Šzu}¼zŠÆ;gñ÷ÆZ�ÛZiÃ Growth Hormones ó(Pituitary Gland) Á¼zŠ �

Ãu™ä~æŠÇgU*"$ƒ@*ìX Stimulate

Z¤/g3~!*gzg~»¿zZµ:ƒZÂ)!*zg”{úZzgg3ÅŠÜ6,]I™̂pyÆ**CVÉŸÐ!*CÙòYD� �

¹Y@*ìX (Menstruation) TÃ¬
;gñy»Z�ÛZiƒ@*ì�%ŠZ:U*â~ÒS¤Ænf)ŠZgƒ@*ìX Testosterone Ð Testis �

National Programme for Education of girl child at Elementary level (NPEGEL) �

½GYgì�X Sanitary Napkins Æ+øg~gc*„~
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»Šzgƒ@*ìX (Stress and Strain) Æ_.â�º)»ŠzgŠgZÝLLŠ!*îZzgÚîóó Standly Hall �

**ò;gñy»ZyZ¿̀~W@*ì�_.!*]6,‡10*äÆ Adrenalin Ð (Adrenal Gland) ',¤/Šz~¼zŠ �

nZEwƒ@*ìX
Progesterone (2) Estrogen (1) ÐŠz²Zã;gñ÷»ZyZ`ƒ@*ìX (Ovary) ÞŠZy �

;gñy±YV~¬îâVÆ%ZgzŠzŠ|ÆZ�ÛZi~æŠŠêìX Estrogen �

#ZzgyZzg0*ãÅR6,Nzw™äÆ´z{tÂ6~ÂxÆ% (Sugar Level) ;gñ÷ZK̈âV~]ÅR �

~Zë™ŠZg™D�X
•–––˜

Å›zúÆn]àV»z‰ÜŠg»gƒ@*ìX (Foetus) Zzg!{˜õ
EE

Embryonic � (1

45 (4) 25 (3) 40 (2) 32 (1)

Ð"3zõ EGE»ZyZ`B@*ìX (Ovarian Follicle) úŠZã̀Z1V (2

ÃðÌ7 (4) Þ (3) Þgm, (2) !*gzg~ (1)

zZu3ŠzŠºúV~„ƒY@*ìt¿B@*ìX (3

83Šö
E
G„ (4) Â6 (3) Budding (2) Binary Fission Šz0*gÏ (1)

¾§bëtú7Í/õ EGÅGÃÂh**ì?Zk�Z[ÃÉ<�W\9B�X (4

GÃ6ðZâYÅæŠÐi™@*ì (2) G~Zq-ÎgZc¯@*ì (1)

G~ñ�ŠÜYÐ*g@*ì (4) ñKGÃŠZÕVÐÄ@*ì (3)

ú3ë~úVÐ(,}YVƒD�Zk�Z[ÃÉ<�W\9B�X (5

!*gzg~Æ%̂Ænçzyfí{”{ (2) úúV~¹ic*Š{7Í/õ
E
G0*ñYD� (1)

(,}%œ/}ÅzzÐ (4) ñKï~6,]ÅzzÐ (3)

ZK̈ãŠzg§]~fs»Ã̈Kö9ìX (6

‚âiZG{!*ÚÔâ!*Ú (2) âiZG{Ô‚Ôâ!*ÚÔ!*Ú (1)

Zy~ÐÃð7 (4) â!*ÚâiZG{!*Ú‚ (3)

����ZZZZ!!!!****]]]]
1)  2 2)  2 3)  1 4)  1 5)  2 6)  1

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÐZkÆZ0+gë}w•™D�   (Seminiferous tubles)  *',ŠZg**‚ (1

(urethra) Iw (d ',Mg0+4©5é XGE]  (3 (Vas deferens) **L¤] (2 ',Mg0+{¤]',ô  (1
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æŠŠêì (acrosome) ëØ»uŸ (2

!*gzg~~ (d ZyZ`~  (3 w•~ (2 ;a~ (1

Ð’O;gñyZ�ÛZiHY@*ì (Follicle) ̀Z[ (3

',¤/Š{)Zi+gbw( (d (Pituitary) #©  (3 Å5Ò0î EE (2 zgµ)åJZà( (1

Z�ÛZiHY@*ì (leutinizing harmones) CUCu,8-;gñy (4

#© (d Å5Ò0î EE  (3 ',¤/Š{)Zi+gbw( (2 4,Šzgµ)"5é FFgå],Z[+( (1

0*ðYCì  (Graffian follicles) ¤/Z°̀ZÎ (5

"3}å EGEZy~ (d Iw~  (3 g3~ (2 S8**à~ (1

Ð{g`HYäzZÑúŠZ4ƒ@*ì (Follicle) ̀Z" (6

g3 (d S8**à  (3 (Vasdeferens) **L¤]  (b (Epididymes) ',ô (1

ZK̈âV~úg'àz‰Ü�{g`™C�ZyDVÅ®ZŠƒCì (7

1  (d 2  (3  (23 4 (1

ZkÆfg)âVÆg3ÅŠ-ZgÐaZgLì (Foetus) !{š0î
EE

G (8

(Epididymes) ',ô (d  S8**à  (3 (Umbical cord) **°ezg  (b
$4-.0î
IGG (1

����ZZZZ!!!!****]]]]
1)  3 2)  4 3)  3 4)  4 5)  4 6)  3 7)  4 8)  1

Sense Organs ----ZZZZ¡¡¡¡IIIIYYYY 6.9

i0+{��øwZK̈yºmZ¡IYgnp�Î-Z¡IY¹Y@*ì /

-Z¡IYZLWk0*kÆâjwÆ!*g}~Z:¬]�ÛZë™D�pZ:¬]ÅÜZs#c*‹t™äÅ /

&¢A7gnpX
¹Y@*ì Receptor -Z¡IY~ÜsP7Í/õ EG„Z:qqÝ™D�Z7N /

tZ¡IYqÝ”{Z:¬]Ã',¹gzÅ̂~ŠârÃv™D��Zy»‹t™@*ì /

BCì Stimulus âjw~Ãðp~�Yâg~Zq-ZˆkaZ™CìLc*’q- /

ZK̈ãŸ~0*õZë-Z¡IY0*ñYD�ªWçÔ»yÔ**uÔi!*yZzg¢ /

WWWWçççç
ZYâgZnZzg‚|#ÅW@gnp�X)L�

&B}Ðö7Í/õ
E
Ggnp��gzÝÆfˆkƒD�Z7 /

¹Y@*ìz{ÜsgzÝZzgZ0+ƒ}~×™Mh� Photo Receptors ˆ�âg
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ZK̈ãWçŠzgZzg4,Šq-ÅZâYÃŠÚÆf¯g~îg6,ZLW\ÃëW}™gì2¸kOÛb~0*ñYä /

zZáZgùV~×™$ËìX
W²îV»Z�ÛZi™D��WçÃF,gnp�ỒZ(Ãhu™D�Zzg¤/Šz½gÃ Lachrymal Glands Zw¼zŠ /

ïwŠï�X
N0 Retina C{0Ô Sclerotic layerÔChoroid Layer Wç~&6,'ƒC� /

gzÝÃZ0+gŠZ4ƒäŠîìZe!*CÙ~zZq-Ës™õ6,]Ðe.ƒ@*ì&$Í-A*î
G

Cornea ŒÛ6 /

ë�XZw¼zŠZm™¦™D�X Conjunctive

ë� Pupil ƒ@*ìŒÛ6ÆŠgxãz~Zq-ÎgZc0*c*Y@*ì;¡ Iris Wç»ŠzuZZëzOÛO /

Z0+ƒ}~¡’YCì²!gzÝ~¡]¿.çHYCìOÛOZzg¡Æ»x»».Þ"{Æ6,Š} /

ÐHYYìX Diaphragm

0*c*Y@*ì�gzÝÃOÛOÆ̀âö6,%Ãi™@*ì Crystalline Lense OÛOÆú°�0 /

~¡�Zzg%zð0*ñYD��@ÃqÝ™D� Retina /

0*ñYD� Rhodopsin ¡ñ~g3âŠ} /

%zðgùVÅwg]Æf)ŠZgƒD� /

ƒ@*ì�W\VÐqÝ”{ Visual Cortex wgC„OÛOÃŠârÐ�hCìXŠâr~Zq-{mz /

Z:¬]»‹t™@*ì
»Z�ÛZi™D��WçÅw•~ Lubricants =ƒ™äzZá (Lacrymal Gland) Zw¼zŠ /

æŠÇgƒ@*ìX
gzÝ~g3wg]ÆnæŠÇgƒD�X Cones 4Z0+ƒ}Zzg Rods Wç~0*ñYäzZá /

CÙWçÐ!*CÙÅY+$ Optical nerve ´‘ìX˜VÐwgC„ No Vision Zq-Blind Spot Ãg̀ /
ÇìX

Dƒ]»âCÙåX Johannes Kepler �|́45Îæ GF /
zZVz„…Ûzãîg6,Š3ðŠêìX 1/6 WçÆe¢» /

6,Œƒ@*ìX Cones Zzg%zð Rods ¡� Retina _5½0î IEG /
ñ�Šƒ@*ì�@*gO~ŠÚ~æŠÇgƒ@*ìX Rhodopsin Pigment~Rods ¡ÇV /

™D�X Adjust °�ÆîwâmÃ Suspensory Ligament Zzg Ciliary Muscles @!W] /

Ã1Y@*ì�CÙ�ÛŠ~»ŠƒD�X PatternÆlris Ù!»geÆnøg~Wç~ñ�Š AADHAR /

Glucoma Zzg¡’Y** Cataract óñ»È Night blindness WØ[0óÃ@*{Ã~óŠzgÃ~ó‘Ãg~ /

z){WçÅZëFgc*V�X
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»»»»yyyy
Ð¯ƒ@*ìX Cartilage B@*ìZzgt“¸ç

EEzs External Ear »y»ÃWäzZÑzÛzã»y /

B@*ìZku8-Æ{Ø6,Zq- External Auditory Meatus u8-Å‚|#Å§b»gZ3Ûzã	!3¨å EEE /

0*ðYCìX Ear drumc*Tymaric membrance **iu6,]8G
Zq-{:Å§bƒ@*ìT~&ÛAc*ViîÅ^~ƒC�Î`¹ Middle Ear Šgxã»y /

ë�X Stapes ZzggI  Incus ÔCZy Malleus

A-VÅtiîWzZiÅØzVÃ»yÅZ0+gzã‚|#Ãv™C�XZ#tØ,8ÂÐ”ZC�ÂtWzZiÅnÆ /

Z±gÐ%²ƒC�X
Æfg=

&B}Ðö7Í/õ
E
GÆ@1V~aZƒEZà',¹ØÃŠârÃáYc*Y@*ì˜V	 Auditory Nerve 	„ /

"~Ze‹tHY@*ìX
ÆŠZ],{~ƒ@*ìX 40,000@*16 ëZy„ÃÍMh�i®Š /

ƒD�X Sebaceous Glands Zzggz"¼zŠ Ceruminous Glands Ûzã»y~ /

¯C��ŸÆÂZiyÃ',ŒÛZg Vestibular Asyaratus ZzgÛŠZ],z~**1Vï™ Vestibule »y~Šr /

gpp~æŠÇgƒC�X
********uuuu

¹Y@*ìX Chemo Receptors Z,
&B}Ðö7Í/õ

E
G�fZBZzg1ÆfƒD�Z76ðW~. /

¹Y@*ì�**u~0*ñYD�X olfactery receptor 1ÅfgppzZá&B}ÒðVÃ×W~. /

~0*ñYD�TÐÇhñ:ŠZg(wª Mucous membrane ×
&B}Ðö7Í/õ

E
G**uÆ²A§õ XEÅ#ï“hé EIY /

°[»Z�ÛZiƒ@*ìX
°[~i”{6ð1ÅÙ|#×NúVÆfg=ÅYCìX /

Olfactory Æfg=Z:¬]ŠârÃ(Að FX™ðYC�X»‹tŠârÆ×"{ Olfactory Nerve ×„ /

~HY@*ìX Cortex

1aZ™äzZá‚Ó]Å‚|#ÅÙ|#™C�X Nasal receptors øg}**u~ñ�Š /

iiii!!!!****yyyy
ÎZñŠVÆÓxL-V~iz¹

&B}Ðö7Í/õ
E
Gi!*y~0*ñYD�X /

~0*ñYD�X Taste Buds fz¹
&B}Ðö7Í/õ

E
Gi!*y~0*ñYäzZáfz¹èV /

fz¹´Æ²A§õ XEÆZ0+g
&B}Ðö7Í/õ

E
G0*ñYD� /

i!*yÆZ£â]6,0*ñYD��opÔš/z}ÔØZzg Taste Receptors i!*y~egnÆfz¹N /
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{ÅÙ|#™Mh�XZyÆ´z{i!*y~wZg]ÃCk™äzZáNÌ0*ñYD�X
Z#½Zì~ŠZ4ƒCìÂfZBŠ¶zZá6ðâŠ}�½Z~ñ�ŠgT�°[~iƒYD�X /

°[fz¹èV~ŠZ4ƒ™fz¹NÃ=@*ìX /

fZBÐ0�â]ÃŠârÆºm”V Hot Line Æ´z{Zq-ºm„ Receptors i!*y6,ñ�Š
&B}Ðö /

J-ÑCìX
ñ�ŠƒD�X Papillae fz¹àV 10,000 i!*y6,½ã /

¢¢¢¢
¢-�Æ´z{Šzu}ZdwÌZ%xŠîì /

øg}ŸÃeJÝzZà¢»Zz‰gK½ãel,|%,³¢aƒ@*ì /

T¢aƒCì B¢aƒCì²0*âVÆŒV~ZmñN*ð WçÆ3IVZzgƒŠV6,¢ÅñN*ð½ã /

¢ŸÃµ]g‚VZ�xÆ.VÐXCìZzgZgâŠzVÃÕÅ̂~{g`™CìZzgŸÅwZg]Ãx /

R6,',ŒÛZggpp~æŠ™Cì
BCì Dermis ZzgZ0+gzã¢ZŠ) Epidermis ¢Šz6,ÂV6,ŒƒCìZz6,~¢',ZŠ) /

ƒ@*ìXt6,z”**oÔ−Zzg!*ßV Keratin ',ZŠ)ÅƒÐÛzã6,]%Š{úV6,ŒƒCìZy~PZH /

~Ìñ�ŠgLì
ÅzzÐ„¢Zzg¢6,ñ�Š!*ßy~g8-W@*ìXZkâŠ{ÅlZgÎic*Š{ƒÏ!*wZzg¢Zâ„ Melanin ~á /

.~»àƒÏX
Ôl!ŠZg¼zŠÔÄÆ¼zŠZzg„ÆWy~{0*ñ Hairfollicle ~pyÅ**1VÔ!*ẁZ[ Dermis ZŠ) /

YD�
¹Y@*ìXt¶K**]CÙ¿ÅZèV~ Finger Print ZŠ)ÅR6,Ýz�ÛZiƒD�Z7ZèVÆ¶K**] /

ZƒD�
¢~0*ðYäzZàpyÅ**1V¢ÆúVÃ½Zá�ÛZë™C�Xpy¢ÆZyZYÂxªZgâŠzVÃ¢Æ /

fg={g`™ä~æŠŠêìZzgŸÅwZg]Ã',ŒÛZggpp~æŠŠêì
0*ñYD�ê Cutaneous Receptors ¢~gäÔwZg]uŠ¤/xZzgŠ!*îÃCk™äÆf¢~N /

Zˆ‚]£¦ezgÆfg=ŠârÃí�X
¹Y@*ìX�ZèVÆuzV6,ZzgƒŠV6, Tactile Recetors gä»ZˆkgppzZáúVÃ

Å.göN /

{]0*ñYD�
¹Y@*ì Nociceptors gäÔwZg]ZzgŠ!*îÆfg=ŠgŠ»Zˆk™äzZá

&B}ÐöúVÃ /

303



Å.göNZèVÅâu6,ñ�ŠgT��̂kƒD�ˆ8LÅ¯Y6,Ë—Å^¯z^Üsg™Òy /

Ãg™7,|Mh�T~ZÖpZ½}ƒñ Braille Language ™Mh�X†Z0+ñ¤̈D',Zsi!*y
ƒD�X

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
-Z:¬]ÃqÝ™äzZá7Í/õ EGBD� (1

Photo receptor  (4)      Stimulus    (3)    Motor Cell (2)    þReceptors  (1) 

¯D� Receptors Cell
&B}Ðö3 (2

Šw (4) -Z¡IY  (3) Â6~Z¡IY (2) ZyZYÂx (1)  

ZyW]ÆÌZzgiäÅzõÐ°�Æ¢Zzg̀âö~p~WCì (3

Cilliary muscle  (4)    Retina   (3)    Pupil (2)    þ Lens  (1) 

ËÌ—»ìwWçÆZkz6,áCì (4

Cones (4) Aqueous Chamber(3)    Pupil (2)    þ Retina  (1) 

Šâr»z{z�WçÐZ:¬]qÝ™@*ì (5

 Auditory Cortex (2)     Visual Cortex (1)  

         Olfactory Cortex (4)    Optic Nerve  (3)  

WzZiÅØ,ZkÐ”ZCìA$z{%²ƒCì (6

        Stapes      (4)  Pharynx    (3)    Skin  (2)  Tympanic membrane þ  þ (1)  

	„Z:¬]ÃáYCì (7

    ƒZ (4) Š (3) fZB  (2) þWzZi   þ (1)  

0*ñYD�X Chemo receptors 6ðW~. (8

    %~ (4) **u~ (3) Wç~   (2) þ»y~   þ (1)  

 ×„Ã¹Y@*ì (9

    Olfactory Cortex (4)   Olfactory Nerve (3) Motor Nerve (2) Optic Nerveþ (1)  

 Š!*î»ZˆkaZ™äzZá
&B}Ðö7Í/õ

E
GBD� (10

    Audio receptor (4) Pacinion corpuscles(3) Stimuli (2) Photo receptorþ (1)  

 gä»ZˆkgppzZá3ì (11

    Stumili (D) Tactile receptor(3) Nocicceptors(2) Photo receptorþ (1)  

304



 ¢»g8-c*!*ßV»g8-»çZkÅlZg6, (12

    ~2 (4) l!  (3) 6,z” (2) þ‰Ãi  (1)  

š/zZ?ØÆ'×{»ZˆkgppzZáNi!*yÆZkz~0*ñYD� (13

i!*yÆn (4) i!*yÆÔz~  (3) i!*yÆ!*iz6, (2) þi!*yÅâu6,  (1)  

����ZZZZ!!!!****]]]]
1)  1 2)  3 3)  4 4)  1 5)  1 6)  1 7)  1 8)  3 9)   2 10) 3

11) 3 12) 4 13) 3

Nutrition ´́́́tttt   6.10

ëëëëïïïï]]]] Z

z{6ðZâY�ŸÅ›zúZzgKã!*6ÏÆn¢zg~�LLkc*]óóBC� -1

ÅPVB�ŸÅ›zúÆn (Micro nutrients) zN*NÔn*]‰ß;ÔâÅ5åEHwz){LLpgŠkc*]óó -2

SyÅ¾lZg~Šø7!»°ì
»g1;àg�%·]»Zq-¤/z{ìX~»g0Ô;àgzXZzgMx0*ñYD�Z¹LL]óóÌ¹Y@*ì -3

%“»g1;àg�XNÂx~%“ (2) ‚Š{»g1;àg�Zzg (1) »g1;àg�ŠznÆƒD� -4

»g1;àg�M[0*æÏÅfg=‚Š{]~Ë™ŠØYD�Zzg‚Š{]_.[™àYCìX
Z�F,ØVÅgKZ»ÇVÐ¶ƒD� (Protiens) 6,z” -5

Zzg)ZëZ�  "Essential amino acids" ÑiòZ�F,Ú (1) ¤/zƒV~„HŠHì  2 Z�F,ØVÃ -6

$4-Ÿ3ð G
G
G**í (Valine) zÞí Isoleucine  "Non- essential amino acids" F,Ú

ÔZ3gS- (Glutamine) C‚íz){ÑiòZ�F,ØVÅVB�²bø LN*íÔ‰N*âM (Methionine) 

F,z̃){)ZëZ�F,ØVÅVw�X
lÒV

\A+ö
I

F,ØVZzgeZwÐµƒC�XlçVÃŸ~ÂZ**ðaZ™äÆnZEwHY@*ìX -7

ÐiZZ+n*]ñ�ŠgT�XtŸÅ›zúzßYÂZiyÅ',ŒÛZg~ZzgŸÆAàZdwÆn  50 SK̈ãŸ~ -8

¢zg~�X
Îe*Zzg7N*ôŸ~zßYÂZiyÃ',ŒÛZggppZzg¡»g™ŠÏÆn¢zg~ƒD�X -9

yŸÆnZq-ZëZzg¢zg~Kì�ic*Š{F,A-V~ñ�ŠgLìX -10

ª²£41ºé
Y

GEÅDe$ƒCìX«g~½Z (Goitre) MÇe+Šg¹;gñyÅ»g~Æn¢zg~ìSkÅ¶]4ºÐ¡ç GH -11

†êMVZ-e+»4+fg=�X
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Ænjg+¢zg~ìXZkÆiZZ+lZg~ZEwÐjgzª (Enamel) A-VÅ»g~ZzgŠZÕV6,f»g~ -12

**òFg~aZƒCì (Flourosis)

¯Vkc*]Ð%ZŠz{kc*]�XÅŸÅ›zúYÆn¸g~lZg~¢zg]ƒC�}»g1;àg�Zzg X13

n*]‰Îe*z){
pgŠkc*]Ð%ZŠz{kc*]�XÅŸÅ›zúYÆn¾lZg~¢zg]ƒCì}zN*NLß;óâÅ5åEHwz){ X14

»g1;àg�Ã]Ì¹Y@*ìXt»g0Ô;àgzXZzgMx»Zq-%“ì X15

‰ÃiÔ�ÛÍiÔŠHÉ½3ðHiÔgZ&43ð JGEiZzge~MËgZ'i‚Š{»g1;àg��²Î™ziÔ1ÍiÔ†rXÔ¶K3Zzg X16

+ßi%“»g1;àg��
NÂx~%“»g1;àg�ÃM[0*æÏÆ¿Æfg=‚Š{»g1;àg�~psHY@*ì X17

¶K3�%“»g1;àgf$ì¸øg~½Z»Zq-(,ZzìX¶K3MßÔezwÔ[Vz){~Ò]Ð0*c*Y@*ì X18

ŸÆZ0+g‰ÃiÅiZZ+lZgÃ†rXc*lçV~ps™Šc*Y@*ì X19

îh-VÃÂZ**ðÅic*Š{lZg~¢zg]ƒCìXZknîh~ic*Š{lZg~‰Ãi»ZEw™D�aè‰ÃiŸ X20

~¯g~îg6,_.[ƒYCìZzgZEw~ÑðYCìX
ÄA.3ðGV~0*ñYäzZáÁÜ»g0Ô;àgzXÔ**>zXZzgMx� X21

øgZŸPZ�F,ØVÃ»g7™YÉZ¹½ZYÆ‚B�áï™1Y@*ìXZ,Z�F,ØVÃÑiòF,Ú¹Y@*ìSy X22

Å)ñ�ŠÏ~ŸÅ›zú©wÆ_.Z%x70*CX
”VÆnZq-ZëZ�F,˜ìaè!*Ú4o-ö XHeZíÅñizVzoƒlZgÃpŠ»g™Mh (Histidine) 

4o-ö
XHeZ+ X23

�²”V~t&¢A®ŠƒCìX
Z,

ÄA)4/õGJ)6,z”(�³Z**]Æfg=qÝGYD�Q¹§»Cå
ÄA)4/õGJ¹Y@*ì‰Í“ÔŠzŠ|z){ X24

6,lÒVâ#qª~ƒVÂQ¹%¹Y@*ìX  20 
0

 C Z¤/ X25

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
kc*]¯V� (1

»g1;àg�Ô@*= (d lÒVÔ@*=  (3

ÄA./õGÔzN*N (b »g1;àg�Ôß; (1

kc*]pgŠ� (2

ß;Ôjg+ (d lÒVÔ§&  (3 âÅ5åEHwÔ
ÄA./õG (b ß;Ôl! (1

+ßiƒ@*ì (3

»g1;àgf$ (d l!  (3
ÄA.0îG (2 n*] (1

Zq-¤/Zx‰ÃiÐ{g`ƒäzZàÂZ**ðƒCì (4

³wZg{ 3  (d ³wZg{ 8   (3 ³wZg{ 5(2 ³wZg{ 4  (1
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Z�F,ÚZy~0*ñYD� (5

Ã=Zw (d % (3

ÄA./õG(b lÒV (1

fs~ÁÃÑiòZ�F,Ú¹Y@*ì (6

(Lysine) ÔÅ54jè
JGE (Glycine) Ô̄Ó4h4è GGE  (Alanine) ZÑ**í  (1

(Threonine) Ôê-**í (Leucine) ÔC‚í (Glutamine) ‰N*âM  (b         

(Phenylaline) Ô¢45Õä
E
GEÑí (Valine) Ôzc*Ñí (Isoleucine) M$ið

JC‚í  (3

 Ã«Zw  (d

ÑiòZ�F,ØVÃ¥x²-C4/õ GEGJ . (7

(Tysosine) ÔN*™‚í (Proline) Ô6,zÑí (histidine) 
4o-ö
XHeZí (1

(Phenylaaline) Ô¢545Õä
E
GEGÑí (Valine) Ôzc*Ñí (Serine) §Zí (b

(Serine) Ô§Zí (Leucine) C‚M (Valine) zc*Ñí  (3

(Tryptophan) ÔR,êÃy (Phenylaaline) Ô¢545Õä
E
GEGÑí (Leucine) C‚M (d

)ÑiòZ�F,ØVÃ¥x²-C4/õ GEGJ (8

(Glutamine) Ô‰N*âí (Cystine) Ô‹N*í (Aspartic acid) Z3gS-F,˜ (1

(Serine) Ô§Zí  (Tryptophan) ÔR,êÃí (Hydroxyprodline) ;àgzMË6,zÑí  (b           

(Tyrosine) ÔN*],z‚í (Citrulline) Ô7zÑí (Threonine) ê-**í  (3

(argenine) ÔZg»í  (Proline) Ô6,zÑí (Histidine) 
4o-ö
XHeZí (d

§Cîg6,åfsÐqÝƒäzZá
ÄA./õGƒD� (9

Í“ÔŠzŠ|ÔZ&+{ (d  ezwÔÍ“Ôš  (3 ÂLÔZ&+{Ô²-�ð
Y
GV (2 MßÔ\iÔÇ̀ (a

tÑiò
\A+ö
I

F,Ú� (10

(Linoliec acid) Ôl=F,˜ (Glutamic acid) ‰N*îF,˜ (1

 (Aspartic acid) ÔZ3gS-F,˜ (Linoliec acid) l=F,˜ (2

Z3gS-F,Ỗ‰N*îF,˜ (3

(Linolenic acid) (ÔlÉ45ëGEF,˜ Linoleic acid) l=F,˜ (d

Zq-¤/Zxl!ÐZâ³wZg{ÂZ**ð{g`ƒCì (11

5 .94  (d 9.45  (3  (24.49 5.49 (1

ÅÙ|#²-C4/õ GEGJ (Trace elements) ¾ÁÜ (12

jg+Ô]Ò54-êG
E
GÔ–D (d xÔ–DÔ@*=  (3 âÅ5åEH4

_5Ó4-ê GG
E

Ô7N*ô (2

!5½54o-ê
G
YEGIGÔ!5½2.ç G

YEGEÔÎe* (1

ßìÅ¶fs»ñZ#k-ì (13

(scurvey) Zc-o (d (anaemia) LZ−x  (3 (ricket ‚k)gl (2 fc*$Œ4ø EG (1

����ZZZZ!!!!****]]]]
1)  4 2)  4 3)  4 4)  2 5)  2 6)  3 7)  4 8) 1 9)  4 10) 4

11) 3 12) 4 13) 3
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((((Deficiency diseases)  
¡¡¡¡ÍÍÍÍ----öööö
GGGGGGGGFFFFggggcccc****VVVV 6.10.1

ZZZZëëëëïïïï]]]]
¹Y@*ì (Mal nutrition) Z+½ZY»ZEwT~Zq-ÐiZZ+kc*]£/lZg~ñ�Š:ƒVÂQÐ**³´t -1

´ØÆZW,Z]»Z®g/Ô¡Zzgkc*]Å�ÛZbÅæ]6,ƒ@*ì  **³ -2

îsæC**³́t (2) ÁæC**³́tZzg (1) **³́tÅŠz9� -3

îsæC**³́ØǢg~Ë~¿$zgZzg~ƒY™Qk»ziy•Y@*ìTÅzzÐFg-VÆ -4

ÜsŸ~̧]æZf•YCì
¢zg~ZzgZëkc*]Å£/lZg~u',Z„Æfg=îsæC**³́tÅDe$6,‡10*c*YYì -5

”V~wZg~**³́tÔ6,z"**³́tZzg
ÄA+öwZgC**³́tÃŠ¬YYì -6

Zzg6,z”ZzgwZg~ÂZ**ðÅ¶ÆË~ (Kwashiorkar) Å¶ÆË~ÃZìg™  ”V~6,z” -7

Fg~»:LáCì  (Marasmus) %Z…
ic*Š{3äZzgiZZ+ÂZ**ðÆZEwÐñN*0*M@*ìXñN*9»:L

\A+ö
I

!*:VÆúV~l!»fí{ƒ**ì -8

ñN*0*fc*$Œ4ø EGÔ̄Ô¤/Šz~ZzgèÆ)b»ñZ#áCìXñN*9ÃÁ™ä»ÜsZq-§iìªlçVÆ -9

¥sÃ(,J**ZzgÂZ**ðÆ”wÃÁ™**

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ZkÅ¶Æ!*)̄ƒCì (Rickets) ‚b (1

ŠâM (d (æ!*Ñ}  (3 Ã=Zw (2 Pz” (1

ŠâMÅ¶Æ!*)̄ƒ@*ì (2

Û~Û~ (d Z`1o  (3 Šg“¢~ (2 Zœ[—y  (1  

ÃtÌ¹Y@*ì (Niacin) *Í (3

3-! (d 12-! (3 6-!(2 1-! (1

Å¶Æ!*)̄ƒäzZàFg~ B3 §& (4

“§ê
G

(d Šg“¢~  (3 Zc1o (2 Û~Û~  (1

zZµƒ@*ì (Glossitis) §&Å¶Æ!*)̄Zœ[—y (5

2-!(d 6- !  (3 12-! (2  3-! (1

ì (Pyridoxine) Zk§&»6ð**x0*],i+Zœ/y  (6

6 !X (d e~  (3 Z} (2 Ï (1

ì (Follic acid) ¯´F,˜ (7

§& (d l!  (3 n*] (2 »g1;àg� (1
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F,ÚÅ¶ÆË~¡ƒCì (Pantothenic acid) \Š\ (8

Šw~ (d czV~  (3 ;ðV~  (2 n{~ (1

ì(Biotin) !*ÇH (9

½Zð—   (d §&  (3 ZyZY—  (2 l! (1

Å¶Æ!*)̄zZµƒ@*ì C §& (10

Šg“¢~ (d  Zc1o  (3 ‚b  (b È$g.0î FIG (1

l!~i5+k,§&� (11

Zeg,-F,Ỗµ5Òh4«ç GGEZwÔiZÆ#z+ (2 ŠâMÔPz”Ô!*Ç” (1

HÅh4«çGEZwÔPz”ÔIÃ9Zw (d IÃ�ÛZwÔ*ÍÔ(æ!*Ñ!-)4è
HJE  (3

0*ã~i5+k,§&� (12

IÃ9ZwÔ*ÍÔ0*Š\F,˜ (2 ¯´F,˜ÔPz”Ôc~eZœ/y (1

ŠâíÔZeg,-F,˜Ô!*ÇH (d g'#z+Ô(æ!*ÑâíÔµ5Òh4«ç GGEZw  (3

uZÝY;&»4ø FEä%Æn¢zg~—ÃZk~Šgc*ÄH (13

z**~ (d ŠzŠ|  (3 ZÈI (2 0*ã (1

Y0*ã5jV~Û~Û~Fg~zZµƒg„¶�t3gì¸ (14

0*×HƒZezw (d %0*×»ezw  (3 Z&+} (2 ñ8-̂ (1

âZCF,ÚÅ»g~Ænt§&¢zg~ƒ@*ì (15

(Folic acid) ¯´F,˜ (2 (Tocoferal) IÃ9Zw (1

(Riboflavin) gZÆ#z+  (d (Cyanocobalamine) (âÃ!*Ñ}   (3

Å»g~ÆnZk§&Å¢zg]ƒCì (Collagen) ÃÑX (16

(Carotene) Pz” (d Zeg,-F,˜  (3 ¯´F,˜ (2 (Calciferol) 
µ5Òi«ç GEZw (1

z{§&�i¿VÆqïƒäZzgIKƒðA-VÃ�hä~æŠŠêì (17

1 §C!X (d 12 §&!X  (3 §CXÏ (2 §&XÆ (1

Fg~»mZkÐƒ@*ì (Xeropthalmia) È8g.0î FIG (18

MçÆ3L (d Mç  (3 W] (2 i!*y (1

����ZZZZ!!!!****]]]]
1)  2 2)  4 3)  4 4)  3 5)  4 6)  4 7)  4 8)  3 9)  3 10) 3

11) 4 12) 4 13) 3 14) 3 15) 2 16) 3 17) 2 18) 3
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Å¶ÐƒäzZàFg~ì Folic Acid ¯´F,˜ (1

X!*Ý6 4 X‘Ãg~ 3  Zc1o ScurvyÔ2 XLZ−xÔ 1

Æ)ZoZEwÐƒäzZàFg~ Antibiotics ¡§� (2

X%Z… 4 Xfc*$Œ4ø EG 3 XñN*0* 2 XzN*ðÅ¡Í-ö
GGFgc*V 1

Å®ZŠ~¶»!*)̄ƒCì leucocytes C8o-.ð EGV (3

Å¶ BiotinX4 Å¶ E XzN*ð 3 Åic*ŠC C XzN*ð 2 X¯´F,Å̃¶ 1

¡Âx~ñZzgf6Zzo»!*)̄ƒCì (4

Å¶ D XzN*ð 4 Å¶ BiotinX3 Å¶ A X½Z~zN*ð 2 Åº C XzN*ð 1

zN*ð�%Ô!*:VÅŠg\oZzgi¿VÃqïƒä~æŠŠêì (5

B6 XzN*ð 4 ÔB1 XzN*ð 3 D XzN*ð 2 C XzN*ð 1

Å»g~Æa¢zg~ì Dentine Zzge&454è G
EHGE Cartilage X“¸ç

EEzs 1 (6

B12 XzN*ð 4 D zN*ð    X 3 C zN*ð   X2  A XzN*ð 1

”V~W]ÅZ&4-Ÿè GEHE)Zš/Zƒ(»:Lk-ì (7

Å¶ PyridoxinX 4 Å¶ Ascorbic acid X3 Å¶ Nicotinic acid X2 Å¶ Folic AcidX1

czV~ÌyZ0¡»:Lì (8

Å¶ Folic acidX4 Å¶ Citric acidX3 Å¶ Ascorbic acid X2 Å¶ Panto thenic acid X1

Å¶Æ:LƒäzZàFg~ A §& (9

Bow legX4 X‘Ãg~ 3 X‚b 2 Knock KneesX1

Æa¢zg~§& Blood coagulation pyÆZ+A)é
E
EŠ (10

 A X§& 4 E X§& 3 D X§& 2 k X§& 1

»6ð**xì K §& (11

Retinol X4 Phyllo QuinoneX3 CalciferolX2 TocoferolX1

úgÂV~Ü‚Pƒä»:LƒCì (12

Å¶ B2 X§& 4  B6 X§& 3 Å¶ B1 X§& 2 Å¶ E X§& 1

ƒÐÛzã6,]ÈƒCì Conjunctiva WçÅ  ZkzN*ðÅ¶Ð (13

K zN*ð   X4 B1 zN*ð   X3 D zN*ð   X2 A zN*ð    X1

Zk§&Å¶Ði¿VZzgÐƒñ”VÐ¹ic*Š{pyŸùƒ@*ì (14

KX4        B6X3      B12  X2 A  X1
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**iuƒYD� Calf muscles ZkFg~~HàÆW] (15

AnacmiaX4 Beri-beriX3 RicketsX2 DementiaX1

5ìƒ™OYä»:Lì Cornea Wç»ŒÛ6 (16

Åic*ŠC B12 XzN*ð 4 Å¶Ô B2 XzN*ð 3 Å¶ A XzN*ð 2 Å¶ B1 XzN*ð 1

����ZZZZ!!!!****]]]]
1)  1 2)  1 3)  1 4)  3 5)  1 6)  3 7) 4 8) 1 9)  1 10) 1

11) 3 12) 1 13) 1 14) 4 15) 3 16) 2

Tropical Diseases ZZZZ2222ZZZZððððFFFFggggcccc****VVVV 6.10.2

Fg~»:L“WzZáZ�x»Ÿ~ŠZ4ƒ**®tB@*ìZzgtFg~»ª%³ƒ@*ì /
F!h4ïEE%n�Øè~Ì0*ñYD�Z#ŸÆËiÂ{»g*èÐƒY@*ìÂèÐt"5¿.ç EGHc*SK̈ã /
Ÿ~ŠZ4ƒ™&45é HGH÷»!*)̄0YD�

(TB) Ô»à3´ÔZzgŠt (Chickenpox) ÔÙ (Measles) Zj«ZYÔÆ{ (Mumps) ¬xîg6,̄Òiðñ /
z){ÜFgc*V¢v.ç GG{®t)°!¢zV(Æfg=Ä�X
ƒZÆfg=!h4ïEE%n�ØÅÃÐƒäzZàFgc*V›tÔZj«ZYØÔÍ',~Ô%6z){� /
!h4ïEE%n�t»Ÿ~ŠZ4ƒäZzgFg~ÆªCÙƒäÆŠgxy¦/gäzZáz‰ÜÃZØðæ]¹Y@*ìX /
Fg-VÆZ±gÐZkÅæ]P[RVÐP',ÎVJ-ƒCìX
qïÐ%ZŠz{Yâgì�!h4ïEE%n�-VÃv™@*ìX‰�ÔíÔ̧‰�Z]Æ´z{aìÆeg‰ /
L~YâgÌqï»™ŠZgZ%xŠ}™˜ZzgUc*ÜFg-VÃ;ä»!*)̄‘W�X

Ô (Incubation) ZØY (2) Ô (Infection) ®t (1) Fg~Æ¿~eg%µƒD� /
(Termination) Z!x  (4) Ô (Manifestation) ¼g (3)

´‘z{ºmZ�ág}��Ÿ~KãZdwÆñÆ:LaZƒäzZàFg~ÅÙ|#~æŠŠï� /
øDfsUc*ðZÆegZâZq�X /

(P. öÈe*Uc*ð (3) (P. falciparum) öÈe*Ã©cx (2) (P. Vivax) öÈe*zZðzc*¾ (1)

(P. Ovale) öÈe*Zzzs (4) Zzg Malariae) 

!h4ïEE%n�Ø&yÐö!*y�-VJ-Z§hVÐvGYD�XP§jøDfs�X /
gZ„g*Æfg):XZk§j~!h4ïEE%n�tgZ„Kãc*Òg*ÅzzÐ¡q¿ÆŸ~¯g~îg (1)

6,vƒY@*ìX}Zi+kÔMç»®t
¢v.ç
G
G{®tÆfg=:XFgZ¾mZ#−TÔ3UZzgðÈ�Â!h4ïEE%n�Ø°[Æ‚B!*CÙòMD�Zzg (2)

t�ØƒZÆfg=ö!*yJ-(Að FXõYD�X}3´ÔZj«ZYÔ&.øz){
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qïÆfg=:XSk§j~!h4ïEE%n�Øö!*yYâgzV‰aìÔ�ÔÇÆegz){Æfg=6ö!*y (3)

¹Y@*ì}˜ÔUc* (Vectors) J-vƒD�Syö!*yYâgzVÃqï
ƒZ~{g`GYD�ZzgƒZÆfg=t6ö!*yJ- (Cyst) ƒZÆfg=:X‰�-VÆ&+g}c*ù (4)

áYñYD�}ŠtÔÍ',~Ô%6z){
ZØðæ]Fg~Æ¿ÆŠzgZy»ŠzuZ%³ìXt!h4ïEE%n�Ø»ŸÆZ0+gŠZ4ƒäZzgFg~ÆªCÙƒä /
»Šgxãz‰Üƒ@*ì!h4ïEE%n�Ø¹Á®ZŠ~ö!*yÆŸ~ŠZ4ƒD��Fg~aZ™äÆn
»°7ƒDXZØðæ]ÆŠzgZyt�Øö!*yÆŸ~}ƒ™ZK®ZŠÃ(,JD�Zzgö!*yÅ¡~

ñeZÆQÐFg¯Šï�tö!*yÅZ+ôp!*:V~}gT�˜V6,S¹ö!*yÆõ¢Šö
EE

ÂxÐÃð
›yÔØZzḡÒið}  15 @*10 ç{7gLXZØðÅæ]P[RVÐP',ÎVJ-ƒCì‰Uc*~tæ]

30 @*20 ~tæ] (African sleeping sickness) àVJ-ZzgM�Ûj%nâx 3 ›yÐ  10 ~
‚wƒCì

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
&yZzgqï�-V~�Ûtƒ@*ì (1

i0+{z®ZðúZïÅ',ŠZg~ÆÒpÐ (2 !h4ïEE%n�-VÃgppÆÒpÐ (1

ö!*yÃgZ„OW,™ä&¢AÆÒpÐ (d w•Å)ñ�ŠÏÆÒpÐ  (3

Št̄Òið-V)
&.ø(Zzg»à3ǗFg-VÆ®Ø»fg=ƒ@*ì (2

qï (d qï�Ø  (3 °[Æ¢} (2 gZ„m  (1  

qÝiZvƒäzZàFgc*VƒC� (3

ØZzg&45é HGH÷ (2 ¤úy˜ZzgUc*  (1

Mç»®tZzgZj«ZY (d
¯Òið})

&.ø(Zzg¬xuŠ~  (3

øDfsqpV~k,‡yÅ´‘Š@YC�ÎZñZq-Æ (4

(Zœ[®)345é XGF
"54ø
HGH(ÆzZ],kÆfg=®t b  ®ÆucpyÆúVÅ(,~®ZŠ~n„ (1

ZEwÅYäzZàŠzZN�®ÆúVÃvyàC� (d ¤/Š{Æfg=©gz0»ZyZ`  (3

øDfs~ÐUc*ð…©5Ò0î EGGÆŠzg§]»Ã̈KŸ9ì (5

&+g³ZçX—³ZçX—³Zç  (b &+g³ZçÔ—³ZçX—0*g{³Zç  (1

—³ZçX—0*g{³ZçX&+g³Zç (d —0*g{³ZçX&+g³ZçX—³Zç  (3

Uc*ð…©5Ïî EGÆŠzg§]ÅÃ́F,KM9ì (6

0*g{³ZçX°µX—0*g{³Zç  (2 —0*g{³ZçX0*g{³ZçXizZY7Í/õ EG (1

izZY3X0*g{³ZçX°µ   (d °µX—0*g{³ZçXizZY3  (3

����ZZZZ!!!!****]]]]
1)  4 2)  2 3)  3 4)  3 5)  1 6)  1
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Skin Diseases ¢¢¢¢ÅÅÅÅ¬¬¬¬xxxxFFFFggggcccc****VVVV 6.10.3

¢øg}ŸÆŠÃq»ªñgpì�Fg-V»!*)̄“WzZá�-VÆ.V»£™̈Cìp‰z‰Üt /

��»x[ƒYD�Zzg¢Ãvy(Að FX™D�
¹Y@*ì Dermatology ¢Zzg¢~Fg-VÆ_·ÃLL¢c*]óóc*LLDZ%Zn¢óó /

{glZq-¼~%nì�Zq-aÐŠzu}aÃKãÍc*OW,{^ÆZEw”{À}ÃZEw™äÐ /

’$Ëì
ìSarcoptes Scabiei óóÆfg=aZƒCìä‚³**x Itch mite {glZq-gLÐQ}LL{gl� /

tQZ)~Ðx¹g‚rìZzgWgêz7eZÆÃ&Ðê
J

Ðmg‚rì
Å̂Åu8-»g™Æu8-Ã™h+CgS "S" âMZyƒCìX!*gzgŠâŠ{¢ÆZ0+g 400 âŠ{�VÅ�#Ö½ã /

Z&+}ŠîìX 3c*2 ¹z{ZÏu8-Åµ~g{™gziZ:½ã 2 ìX½ã
{glÀâZèVÆŠgxyÅ¢Ô̄ðZzg_6,Š@YCì /

�áïƒ{glÆ´`~ZEwHY@*ì Sulphur Z(%ëT~nQ /

ì�¢~Šzu}Z�xc*iCÙYâŠzVÆŠZ4ƒäÐÑh Allergy Z°Y / ¢ÅŠzu~¬xFg~ˆ8L /

ƒCì
ÔPellagra ÔåÔèßÔŠg“¢~Ô Leprosy Ô_.Zx Ring worm ÔŠZŠ Eczema ¢ÅŠvFg-V~Zœ/Z /

�áï�X Psoriasis ZzgÎgc*‹

 Eradication of Blindness ZZZZ−−−−ZZZZŠŠŠŠZZZZ0000++++JJJJ6666 6.10.4

ZZZZëëëëïïïï]]]]
‰Fgc*V‰fc*$Œ4ø EGÔ!ñ»Zzgñ»È!*½V~Z0+J6»:L‘W� /

Åºì (1) Á́Ø»Zq-ZëX§& /
aZ0+ñƒYD� 60, 000 Å¶Æ:LCÙ‚w (A) §& /

ÆZëfgZù� (A) ŠzŠ|ÔZ&+}ÔâÔT»%Ô!F,»gc*VÔ0*´ÔÇ̀z){zN*ð /
Z0+ñ6Åz�;]øDfs� /

Å¶ "A" §& (3) fc*$Œ4ø EGÔñ»ÈÜFgc*VÅzz (b) M\V»iÂƒ** (a)

Å¶ÅzzÐwg] 'A' azN*ð 60,000 .e$¢zg~ìXCÙ‚w½ã "A"  Zhwg]ÆnzN*ð /
ŠzŠ|ÔZ&+}ÔâÔT "A" �”V~SkÅ¶ÆZW,Z]ŠAYMh�X§& 7  ÐøzxƒYD�Zzg½ã

»%!F,»g-VÔ0*´ÔÇ̀z){~MlZg~0*ñYD�X
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Å¶ZkFg~» "A" B@*ìX½Z~§& (NIght blindness) gZ]Æz‰Üwg]»ÅY**‘Ãg~ /
Ð½7g½ZðZâYÆMZEwÆfg=SkFg~ª‘Ãg~6,‡10*c*YYìX "A" :Lk-ìX§&

ÆZëfgZù�X 'A' ŠzŠ|ÔZ&+}ÔâÔT»%Ô!F,»gc*VÔÇ̀Ô"5é FFðÔ0*´ÔÜ½ZðZâzN*ð /
©gM!*ŠÆDZXk^MsER,cÅY+$Ð”V~‘Ãg~Ãgz1ÆaZq-§iZXŠHŠHìTÆ /

ÅlZgŠ~YCìX "A' âMz¤/Zé§& 60,000 fg=aÃCÙbâ{~½"5é GES

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
tZq-ZëwgC�ì (1

Mç  (d **u  (3 »y (2 ¢(1

����ZZZZ!!!!****]]]]
1)  4 

YYYYââââggggzzzzVVVVÅÅÅÅççççÙÙÙÙZZZZÌÌÌÌ 6.11

YâgzVÐqÝƒäzZà¡¬]ZK̈ycçÙZÌÅqï�X /

~g1ÆQzV»0*w™g1)y(qÝHY@*ìX�:Üs]kÅ»g~É Sericulture g1‚i~ /

¥~i¿VÃN*êÎäZzgƒZ!*i~ÅÅ~cZØ^Zzg½gzVÅ»g~~ZEwHY@*ìX
»¿Z%x0*@*ì�Õ@Å»g~Zzg7ŠzVÅZ�á®)Æn¢zg~ì Polination YâgzVZzg6,0+zVÅæŠÐik,Ï /

B@*ì Apiculture ¦6,zg~c*ªV0*Ü /

     ßÅªVñxÌ»g™C��4gÅZâYÔ1^0*×ÔñxHZzgl}ÅÅ¸ZEwHY@*ìX /

ßÅHVÐqÝƒäzZÑiCÙÌŠzZÆîg6,�hzVÆŠgŠÅFg~SQ~ZEwHY@*ìX /

ÆQ}ÐÑuqÝƒ@*ì;g8-Ô[âVÔah-VÔ(„Y9Å(„**oÅ0*×Ô¤/Zñ̄y Lac Ñu /

gkgeÅ»g~Ôgz"À}Ôl}~ñÑäl}ÅdVÔWÅVÆÔ{~Ô@*lÆêV~=ƒðÑä
ÆnZEwHY@*ìX

»g~èÆ',@Ôö8ÅZâYÅ»g~~ZEwÅY@*ì Å Laminatedd Paper Board Ã  Lac Ñu /

v0+{�Z]Ã»™äÆn‰Šzu}�Z]ZzgQzVÐæŠàYCìX /

0*ã~0*ñYäzZáQzVZzg�zVÆuz{ZzgÑ$ªî GGÃn{™äcŠVÃZEwHY@*ìX /

¹Y@*ì3,�Z]ÃñäZzgˆ~» Pheromones âŠ{�Z]Æ;gâ÷c*6z~%·]Î9zñ÷ /

™Š¶ÆnZEwHY@*ìX
»g™D�    Bis Pesticides ‰�ñ§Cz!*Y¿ /
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(ÆpwÃÅÔ[äÔi-gZ]Å»g~Æ´z{vuwäÔqgÂVÅyZzg Mollusca ³Z**]œB) /

%2VÅ½Z~ÌZEwHY@*ìX
ŠgCñCaZ™CìX Pearl Oyester ÅgZñCT /

Å»g~~ZEwHY@*ìX Anti venom ‚,$»iCÙïw™F,c*tiCÙâg /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
g1qÝHY@*ì (1

Solanaceae (4)  Apis Dorsata (3)   Apis Indica  (2)  Bombyx Mori   (1  

g1¯ƒZƒ@*ì Silk (2

l! (4) »g1;àg� (3)         +ßi    (2)   6,z”   (1

g16,z”»**xì Silk (3

Methenion (4)     Albomin(3)    Fibroin (2)         Lysin (1

Å6,zglBCì Silk Worm QQQQzzzzVVVV g1Æ (4

      Pisciculture(4) Sericulture(3)   Horticulture (2)        Agriculture (1) é
Ãn{™äzZá�Z] Cocoon g1Æ (5

Fibrain (4)     Moth   (3)    Butter Fly (2)         Uzi Fly (1)

»‚³**x WormÆTasser Silk (6
  Antheria Pamphia  (2) Bombyx Mori (1) é

Thiophila Religiosae  (4)   Attacus Cynthea (3)

Q}»‚³**x WormÆEri Silk (7

 Apis Indica (4)    Attacus Cynthea(3)   Antheria Pampia (2)  Bombyx Mori (1)

ßÅí»‚³**x (8

Kerria Lac (4)  Tachnid (3)   Bombyx mori (2)  Apis Indica   (1)  

ÑuÆQ}»‚³**x Lack (9

Antheria Pamphia (4)  Bombyx Mori (3)   Apis Indica (2)  Laccifer Lac   (1)  é
5ìÖZgZzgg§ZzyqÝ™äÆf�g± (10

Karakul (4)  Meroni(3)  Angora (2)  Leghorn    (1) 

±Æƒ� Pelt 4+!*wŠZg3w (11

Karakal (4) Corridale    (3)    Meromi (2)    Angora   þ  (1)  
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Í“ÆnZEwƒäzZà%#VBC�X (12

Mules   (4)      Turkeys    (3)    Broilers (2)    þLayers  (1) 

ñCZkÐ¶ƒD� (13

þ       CalciumCarbonate   (2)  Sodium Carbonate  (1)  

Calcium Silicate  (4)  Magneseum Carbonate  (3)

����ZZZZ!!!!****]]]]
1)  1 2)  1 3)  2 4)  3 5)  3 6)  1 7)  3 8)  1 9)  1 10)  2

11) 4 12) 2 13) 1

Animal Husbandry  ZZZZ‚‚‚‚ÛÛÛÛZZZZ$$$$øøøø
JJJJIIII
LLLLññññ¨̈̈̈yyyy    6.12

Piciculture TTTT0000****ÞÞÞÞ   6.12.1

T0*ÞÆŠz%µ�X)1(Z‚ÛZö±ZzgZ&+zVÃ¦™**)2(Z&+zV»#ZzgTÅ6,zgl /
ìX Induced Breeding ŠVÐZ&+}¦™ä»4+§iLLF,‰Z‚ÛZö±óó /

Zk§i~Á¼zŠÆgkÃTÆŸ~ŠZ4HY@*ìX
‰MVDÙZgzVZ&+}Šî��Zq-Šzu}Ða™(,Ze²¯D��0+~Åµ~ÖYD�XZ,Z&+zVÃ /
0+-VÐ7‚ã¦HYYìX

»gk3,ZzgâŠ{~ŠZ4HY@*ì�âŠ{ÃZ&+}{g`™ä Pitictary Glando LLF,‰Z‚ÛZö±óóÆ§i~ /
Zzg3,Ãët{g`™ä6,WâŠ{™@*ìX

ZzgZ&+zVÃ¦™Æ™s_} milt ¼²áẐyŠVÃ!*CÙïw™ZyÆ_ÃWoÐŠ!*c*Y@*ìZzgAâ„3, /
',@~vHY™!*gzg~ÆnZh§b5c*Y@*ìX!*gzg~ÆẐ&+zVÃ@*Ñ[~ghŠc*Y@*ìX

¹Y@*ìX~TÅ/Zzg stock pond @*Ñ[Æ&B5Òý G‚,̂ÆÒpÐZ¹3,u~Ô6,zglZzgií{Z0+zi /
�#ÖÆÒpÐg3Y@*ìX

TÅ½ZìZkÅ›zúÆn**xC3ŠŠ~YCìX Plankton Vl /
ë�ZzgZ¤/Zq-@*Ñ[~ Mono culture system @*Ñ[~Z¤/Zq-„nÅTÅ›zúÅYg„ƒÂZÐ /
¹Y@*ìX Composite culture c*Poly culture ZnÅŠVÅ›zúÅYg„ƒÂZÐ

¬xîg6,MVzZ],kó̀Z(ó
¢-Aö
EEEó6,zIiz÷ó74/õ FGHŠzŠ̃4/õG

JÐOW,ƒC�XZkÅgzuåx¢zg~ìX /
~',sÅµ~g3Y@*ìX Insulated Box fí{™äc*v™äÆnTuŠ{:~c*Xie/ /

)VÐ{ñZVÅ»g~ó¢Ð�DóÒvóÏVÅ Geletimn TÅ:aZzZg~¢ÐqÝƒäzZà /
»g~ó£g~T»WëóT»Í“%g½Zc*3Šó�águó„à#$ó!-C¾æ GEsZzg‚‘åHyÜŠVÐ3äÆ‡.Þ%
qÝHY@*ì

»4+fg$œî GìX D Zzg A T»®zN*ð /
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Sericulture gggg1111‚‚‚‚iiii~~~~ 6.12.2

BCì Sericulture {xg1Æg3VÅ»g~ /

tx~Ñzqƒð 2600 ou~g1Å»g~~½ã /

g1Æg8ÖZg¢oZzg¯ƒD�Xg1Ã:Üs]kÅ»g~~É¥~i¿VÃN*êÎäZzgƒZ!*i~ /

ÅÅ~cZØ^Zzg½gzVÅ»g~~ÌZEwHY@*ì
¹Y@*ì Bombyx mori g1Æ2}ŠgZÝí�&!*!5½øEñg~ /

Tasser silk (‹ug1 2 (¬xg1)£Cg1( 1 g1ÆegZlx� /
Moonga Silk (ñóg1 4 Eri Silk (k,~y 3

Z&+}Šï��›zúÆåƒäÆˆ¼zŠÐZ�ÛZi™DƒñZLŸ 500@*300 £]ÆêV6,tí /
¹Y@*ì Cocoon ÆZ§Zsg1»Ýs»g™**Ñzq™ŠêìZkÃLLÃc*óóÃÃy

**ò6,z”Ð»gƒ@*ì Fibroin g1¥.çEEz+ /
ÃÃyÐg1»g™äÆfZÐ¤/x0*ã~eZw™ZnZ0+gñ�ŠQ}ÃâgŠc*Y@*ìQ2™g1»ŠJ§ /
ïÑY@*ì

2zVÅ‰9‚w~ÃÃyÅZq-̀Ô‰ŠzZzg‰F̀Šî� /
ìX Ðç{ÑhgL Yzi Fly ZzgZq-Q}-i~#ð Pebrine g1Æ2zVÃÌzZ],kỒZ(Ô¢5½ø

EEY
Zzg6,zIiz÷ /

ÐqÝHY@*ì Antheria Pamphia Ôg1Æí Tasser Silk ‹ug1 /
ÐqÝƒ@*ì Attacus Cynthea Ôg1Æ2}  Eri Silk ÷~g1 /

ÐqÝƒ@*ì Thipohila Religiosae ñóg1Ãg1Æ2} /
g1Å»g~~YeyÃªÔuÃŠzuZZzgyz*yÃŠZ£xqÝì /

/yz*')4è
E
G™**S-ƒÐic*Š{g1aZ™äzZàgc*„ìZzgW0+OZ6,Š÷~Z"3ïEEG7gZzgz�á3!Zë%Zœ/�

Poultry    7777ßßßß~~~~    6.12.3

ZZZZëëëëïïïï]]]]
¹Y@*ìX "Broiler" ZzgÍ“Š¶zZà%©Ã ''Layer bird" Z&+}Š¶zZà%©Ã /

7ß~Ãæj¯äÆa%2VÆa4½Zó4g;7ZOxZzgFg-V6,Nzw¢zg~ì    /
‹Å/zZà',Z&Îæ

J
%©Í“Š¶Æ‡.ÞƒYCìX 10@*8 /
Z+(ì˜V6,Z&+zVÃ¡¦§hV6,øY@*ìX (Hatcheries)  ;l~ /

¹Y@*ìX (Egg Incubator)  ¡¦§hVÐwZg](Að FX™™ai}ï%ÅáÃ /
ZzgLLgZãEóóFgc*VzZ],kÐÄ�X (Fowl Pox)  %2VÅ9Cë FF /
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ÇÇÇÇÇÇÇÇVVVVZZZZzzzzgggghhhhVVVVÅÅÅÅZZZZ‚‚‚‚ÛÛÛÛZZZZöööö±±±± 6.12.4

Breeding of Cows and Buffalowes

‚âVÆfg=ñwVÅ6,zglZzgŠzŠ|ÅaZzZgÆgzZî§hVÐqÝƒäzZàlZg(,fƒðW!*Š~Å /
¢zgc*]Ã7gZ7™$ËX
ŠzŠ|ÅaZzZg~ZŸ†ÔŠzŠ|ÐµZâYÅlZgZzg£gÃ4¯**ZzgoƒŠZñV6,úZxÃu',Z{™äÆa /

ÑzqHX White Revolution c*CZz[ Operation Flood Ó#ÖyäZq-6,z¤/ZxW6,c¡Óå EH

Çñic*Š{ŠzŠ|Šî�XptÇñøg}oÆñŠ Holstin ÇñZzgeúguÅ;Åh4èHE Jersy ',¤6Å̀Ï /

qÑ]Ã',ŠZ“7™MhX
aZÅYC Hybrid ™ZäÐŠz3± Crossing £òÇñZzgŠzu}˜´ÆâÆŠgxyéc*) /

ìXt±£òqÑ]Ã',ŠZ“™$ËìZzgic*Š{ŠzŠ|ŠîìX
ic*Š{®ZŠ~Šz3±Æñ7aZ™äÆaøDfs].h+§jZCñYgì� /

Super Ovulation (Mt! 2 Artificial Insemination (¡¦Agm,~ 1

Embryo Transfer Technique <ÅÃ  (3
6,â#**>zX~g3Y@*ìXZ#Çñ�lc* ¡¦Agm,~Æ§i~âÆWÃJuŠqª~ /

™~ƒCìÂZkWÃÇñÆZ0+gŠZ4HY@*ì
Ç-VÆfZEwHYYìXZSbÁ 3000 ¡¦Agm,~Æ§j~ÃZ+{tì%Zq-â»W½ã /

EVÅ¢zg]7,CìZzgyh+~z¼Z“»yaÌÁƒY@*ìX
À˜ÇñÜsZq-ú{g`™CìTÐZ`ZgÜD7ƒ@*XZkfMt!Zzg<ÅÃÅ2~ /

Super àc*Y@*ìTÐZq-ÐiZZ+"3zõ EGE»gƒMh�Zj Sorum Gonadotropin ÇñÃZq-;gñy
¹Y@*ì Ovulation

ƒD�!*CÙïw 5@*4�Embros ÇñZ#¡¦îg6,Agm,ƒCìZzg!*gzg~»¿Yg~ƒY@*ìÂ8543ð EEGEV /
¹Y@*ìX Surrogate Cows eðäzZàÇñ / qï / ™Šzu~Ç-V~vHY@*ìZ7!*g',ŠZg

W`À!*gzg~Ǣg~ˆ"3zõ EGEÃïw™Šz”V~»N*Yg;ìZzgCÙWŠJzZq-Çñ~vHYg;ìZk§b /
Zq-"3zõ EG

EÐŠzô}qÝGYD�X
h�X%{Ô¼zZg~ÔQW!*Š~ÔÎgCÔ&;hé X:Ô**Hg~ÔBgz~ 7 hVÅ½ã /

Ó#Öyä%{±ÅåÃ4+£ò±ÅŠzŠ|Š¶zZà±ŒÛZgŠc*ì /
{°ŠyƒCì 8 %{±ÆŠzŠ|Š¶ÅlZg /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÃŠzu}ZÖp~Hë� Operation Flood (1

igŠZz[ (4 ({Zz[ (3 CZz[ (2 (!Zz[ 1
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âÆWÃZkŠgzwZg]6,F',ÎVcßHYYì (2

(4 (3 (2 (1
ZkÑÆfÇñÃ§xÍ**ŠzR,Z6;gñyàc*Y@*ì (3

iZZ+ŠzŠ| (4 iZZ+ú»ZyZ` (3 Ä (2 Èu (1
Šz3±Zzgic*Š{®ZŠ~aZzZgÆfW`ÀÂ6Æ¡¦§jZ(gGYgì� (4

tÓx (4 <Å̂ (3 Mt!  (2 ¡¦Agm,~ (1

����ZZZZ!!!!****]]]]
1)  2 2)  3 3)  3 4)  4

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
fsÆŠzZY0+ZgzV~¾n»́tƒÇX .1

:ZK½ZpŠ»g™äÆnZ§ZszZ)sÐ{xâwZEw™@*ìX 1- Y0+Zg
Æfg=»g™Š{½ZZEw™@*ìX 1 Y0+Zg :2 Y0+Zg

Š¤/́ðì 2 pŠ́ðY0+Zg 1 Y0+Zg (2) pŠ́ðì 2 Zzg 1 ŠzâVY0+Zg (1)

Š¤/́ðìX 2 Zzg 1 ŠzâVY0+Zg  (4) pŠ́ðì 2 Š¤/́ðZzgY0+Zg 1 Y0+Zg (3)

´ØÅnÅãCŠ6,z„~Ã̈KYâgZìX .2

Çñ  (4) Â (3) –~ (2) Q+Z (1)

�Ûq:Zq-ñK±ÅìXZkäZCziyÁ™äÆnâCÙ½ZáÐ5‡]ÅXâCÙ½ZáäZÐZq-eZ"3ïJGH» .3

eg^Šc*XT~ic*Š{úg~zZà½ZÃÁ™äÅ¢zg]ìXZk½ZðZbZYÅÙ|#<
ÄA./õJ  (4) §& (3)

\A+ö
I

F,Ú (2) ¶K3 (1)

ZŠgö»x@{ì%ZkÆÇƒVÆfg¦XRV~¹ÈgŠZ4ƒ‰�ZzgZ7yZ[™Šc*ìXZkäŠgzfs .4

~¾W¨öyÆ§i»g»tg{Šc*X
ÇƒV~Zq-¢oZzĝkkÅy™, (2) Í]»D (1)

kÆWvÅæŠ™**  (4) Í]ÆŠg½VÃ»R (3)

ZÐWŠSgZ]ÃŠÚ~6,.ãƒCìX  Zq-¿�gZ]ÆZ0+ñ6ÐOW,ì  Šúò: .5

Z+Ñw:Q~¡�W×W×æîgzÝ»�Z[Š¶ÅZK&¢AÅŠï�
ŠúòZzgZ+ÑwŠg„�ZzgZ+ÑwŠúòÅ9zŸs#ìX (1)

ŠúòZzgZ+ÑwŠg„�pZ+ÑwŠúòÅ9zŸs#7ìX (2)

ŠúòŠg„ìpZ+Ñwßì (3)

ŠúòZzgZ+ÑwŠzâVßì  (4)
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qgzfs~ßÒyÅ¶K0+„< .6

7ŠZZK½ZŠzu}7ŠzVÐqÝ™@*ì Cuscuta (1)

7Š}Ã¦F,IÆfg=ZK½ZpŠ»g™D� (2)

ZK̈yZK½Z»Z®g7ŠzVZzgYâgzV6,™@*ì (3)

æzxZK½ZpŠ»g™D� (4)

Šgzfs~9ÒyÅ¶K0+„<X .7

xgÅZzg)xgÅ¡Âx~„Š™ŠZgƒD� :1 Òy
xgÅZzg)xgÅ¡Âx~Zq-‰™ŠZgƒD� :2 Òy

ßì 2 9ìZzgÒy 1 Òy (2) 9ì 2 ßìZzgÒy 1 Òy (1)

ŠzâVßì 2 ZzgÒy 1 Òy  (4) ŠzâV9ì 2 Zzg 1 Òy (3)

Šgzfs~ÐÃ¦F,IÆnÃµÛzãúZïì .8

³gz>  (d) Îg`ÅgzÝ (c) »g0eZðW‚à (b) 0*ã (a)

d Zzg  a (d) d Üs (c)  c Zzg b (b) a  Üs (a)

Šúò:7Š}¬K½ZðaZà}� .9

Z+Zw:!7Š}ZK½ZpŠ»g™D�
ŠúòZzgZ+ÑwŠzâV9ìXZzggZ+ÑwŠúòÅ9zŸs#7ì (1)

ŠúòZzgZ+ZwŠzâV9ìXZzgZ+ÑwŠúòÅðzŸs#ì (2)

Šúò9ìpZ+Ñwßì (3)

Šúòßìp9ì  (4)

Šgzfs~¾ÃZéoƒŠgzÈ~ÆnŒY@*ì .10

B ¤/z\ A ¤/z\
¦V [V
ÑwO ŠJy

½ZðZbZYÆZlx  (4) »“»g~»§i (3) WBÙ»§i (2) ½ZáÆZlx (1)

ŠgzfsÃ́tÆZlxÆ‚B5N .11

Z´t .I Wx .a

pŠ́t .II ZK̈y .b

Š¤/¼t .III æzx .c

npǵt .IV Casuta .d

d-I Ôc-IV Ôb-III Ô a-II .2 d-IV Ôc-II Ôb-III Ôa-I .1

d-IV Ôc-I Ôb-III Ôa-II  .4 d-II Ôc-I Ôb-IV Ôa-II .3
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?3Ð2 ?]eZBXQÃðZq-\á~ 10Ð5 WŠñ0*ãÐ½}ƒñŠz\áBXQCÙ\á~ .12

]¤/x(6,gOXẽ½3ðEVÃUŠ,ZzgZkÆZ0+gÅ1 4@*3 PeZBXZ[ŠzâV\ßVÃẽ½3ðEVÐÈ™Æ
Î_XtÑZ[)ZÈI(Æ1ÅS:]ìX]Ã)ZÈI(ÑZ[~ps™äÆ1Æîg6,Y**Y@*ìX

¿§c*y  (4) ¿Â (3) D (2) 0*DgZKc)0*2ge$( (1)

ë� Vaccination ZOðÆ¿~%}ƒñc*$zgyŠ�ÇVÃŸ~ŠZ4™äÃqZ0+Zi~ .13

qgzfs~Ã̈KqŠ‚Æ¢zVÅ̂~Šc*Y@*ìX
345é XGFN*Q»q  (4) e¢-¢.ç

EG
Gc*»q (3) 7C»q (2) D»q (1)

����ZZZZ!!!!****]]]]
1)  2 2)  3 3)  2 4)  1 5)  1 6)  4 7) 2 8)  2 9)  2 10) 4

11) 2 12) 13) 1

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
fgÜä¹%¼yŠ��i}Ã™s™äÆn»gWæƒD�Xz{t� .1

pŠ́Ø  (4) ™g@ (3) aZà} (2) ¹à} (1)

Z¤/gzi%{Åu¤/ñVÆnË¿Æ0*ãÆZEw»ˆ[ÎäÅ¢zg]ƒÂZy~ÐÃ́u¤/ò6,̈g7H .2

Y**e’X
]VZzg!-VÃ(,J** (2) ÅWZzgåä (1)

šMZsZzg.**  (4) ',@ZzgÀ}Šð** (3)

¤/Zx#Ã5@*ìX¤̈Dä 50 B{0*ãÆÙ~ 300 #»²w§”{ƒ@*ìZ#%Zq-¤̈Dä .3

B{0*ãeZmìXZzgŠ8 200 ¤/Zx#»ZŸ†H�#Æ0*ã~¹7ƒ@*ìX¤̈DäÙ~ 50 '×h+
ì%#»¼z¹ƒŠHìÔ!*¹#Ã¹™äÆnH0*ãŠg»gìX

B{ 100 (4) B{ 200 (3) B{ 300 (2) B{ 50 (1)

Zg»yÆ{0+ZyÆfg=gziZ:Åu¤/ñV~ZEwƒäzZá0*ãÅlZgÃec*ŠH 6 qgzfs].zw~ .4

Zq-Šy~ZEwƒäzZá
À0*ãÅlZg){~(

u¤/xV xÁ»
�

1200 .äÆn .1

35 ÅWÆn .2

80 À}ŠðäÆn .3

30 ',@ŠðäÆn .4

25 �Ûl™s™äÆn .5

1370 {0+ZyÆfg=Zq-Šy~ZEwƒäzZÑÀ0*ã .6
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0*ãÅlZg»ˆ[ùÎc*YñÇ  Zq-{0+ZyÆZq-�ÛŠÅ§sÐZq-‚w~ZEwƒäzZá
Ð„™, 6 Zq-Šy~ZEwƒäzZáÀ0*ãÃ (1)

Ð¢[Š, 365 Zq-Šy~ZEwƒäzZáÀ0*ãÃ (2)

Ð¢[Š, 365 Zq-Šy~ZEwƒäzZá0*ãÅÀlZgÃ (3)

Ð„™,X 6 Ð¢[Š,ZzgQ 6 Ð„™,ZzgQ 365 Zq-Šy~ZEwƒäzZá0*ãÅÀlZgÃ  (4)

B{ 500 Zq-¤̈Dè~0*ãÆ¦/gäÅÑbeöÆnZq-Š/™@*ìXèÆ%äÆfg=Zkä .5

4Ñè~0*ãÆ¦/gäÅÑbHìX 20 0*ãÃÕŠc*XZkäŠ¬%0*ãÃ¦/gä~½ã
B{&4 500 (4) B{&4 250 (3) B{&4 200 (2) B{&4 25 (1)

½ãH**¶zXZzgWxp¬xƒZ¯D�X .6

‚ƒZ 98 (4) ‚ƒZ 65 (3) ‚ƒZ 50 (2) ‚ƒZ 20 (1)

âùZzĝkÆeöÅZ»ÇVÆ!*g}~Šg`fsÒyÃ7,³Šg„ÒyÅÙ|#< .7

âO]ÆwÅeö{c*B{~ÅYCìX :I Òy
k̂ÆwÅeök¢ac*kT¢a~ÅYCìX :II Òy

9ì II ßZzgÒy I Òy (2) ßì II 9ZzgÒy I Òy (1)

ßì 2 Zzg 1 ŠzâVÒy  (4) 9ì 2 Zzg 1 ŠzâVÒy (3)

Ã5N B Zzg A qgzfs~ .8

B A

(nm **â¢a) 1000 (i Zq-Z"5½n.ç GEYHZx (a

(nm **â¢a) 10 (ii Zq-B¢a (b

(nm B¢a) 10 (iii Zq-âMz¢a (c

(Mm âMZy) 1000 (iv Zq-T¢a (d

d-i óc-iii ób-i óa-iii (2) d-iii óc-i ób-iv óa-ii (1)

d-iii óc-iii ób-i ó a-iii  (4) d-ii óc-i ób-iv óa-iii (3)

Šz»0+Zg6ð3Šyh+ä»tg{Š}g;ìXp‚].ÆzZ−ä6ð3Šyh+ä  ‚].ÆzZ−Zq-‚yìX .9

~Šp7Š3ðYè
ÁaZzZg (2) iF̂Zzg0*ãÅWßŠÏ (1)

tCÙizV»:LáCì  (4) `Æ7ŠzVÆ‚KÅÁ›zú (3)

»òe.ÞgzK3g;ìXZkÆZ*Šä¹%e.ÞgzK¯äÆnZq-yŠ�t»ZEwƒ@*ìXZk»**x .10

cZ$4o-ê G
IG  (4) ¯zzñ**k (3) P (2) Zƒ (1)
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Ã"5Ðê
JGÅãCŠ6,Zy~ÐZq-»Š)¤t(ì .11

Ç (4) Åeg (3) egl#ð (2) µ (1)

(Ù|#<X WBC Š~ˆz„»x@{™ÆZy~CpyÆúVÅ) .12

2 z„D 1 z„D
(Neutrophils ®sI) Lymphocytes

Å.§ö
E

\
(Basophils Z‚kI) Monocytes q-âZC7Í/õ EG

)ŠZ:ŠZg 2 z„D ŠZ:ŠZg  1 z„D (1)

)ŠZ:ŠZg 2 z„D pyÆuc7Í/õ EG  1 z„D (2)

pyÆuc7Í/õ EG 2 z„D pyÆC7Í/õ EG  1 z„D (3)

ŠZ:ŠZg 2 z„D )ŠZ:ŠZg  1 z„D  (4)

Zk�aÅÙ|#ÙTÅãCŠ6,ŠØ‰¤/z\ÆZ�xÅŠgzÈ~Åˆ .13

B- ¤/z\ A ¤/z\D
Ù* mC3
(âÙc* ³Zã3

öi)G  (4) 3âù (3) %œ/~G (2) ~Š-Zg ¨ (1)

¦k,»x@{™,T~•c*»“»g~iF̂âj1CÂxñ�Šì .14

qgzfsYâgzV»Ã̈K�hZ¦k,~Š3ñ‰!~pgzVÅ9úÒÏ™@*ì
yÍlZzg*~  (4) ZK̈yZzgß&×~ (3) ‚,$Zzgß&×~ (2) �uZzgQÅð O (1)

Ãµ7Š}~gŒZyÆŠzu}êVÐZƒCì .15

4 (4) Wx (3) ñi (2) − (1)

Zk¿~ë�^á)$(ÆOñ7à(£4è
G
GEá)$(YVZEw™D� .16

7à(£4è
G
GEá)$(W‚ãÐŠø7[ƒCì (1)

�^á)$(ÃÎgZcƒD�t0*ãÆggZ]Ã¦7™MhX (2)

Ã¦F,I¿7à(£4è
G
GEá)$(6,«ì (3)

(�^á)$(Ð7à(£4è
G
GEá)$(;6ì 4)

323



ZkÅZëzz  7ß~)%½ã(Z&+7~igZ®)~æŠÇgì .17

÷ZzgZ&+}‚âVÆn½ZáÐ½7gpgZuì (1)

7ß~Æ™ÃigZ®)~½Zð3ŠÆîg6,ZEwHY@*ì (2)

%rÅ6,zgl~Špgnp� (Layer) %rZzgú (Biolers) ‚y¡ (3)

Zk»Í“Á7~Šø7[ìX (4)

È‚àÐOW,{´̧V~»§WBÙÂx»ZEwHY@*ìXYè .18

Zy»V6,0*ãÅŠø7!**³ƒCì (2) Zy»V6,”h+!*glƒCì (1)

ÁPÆ‚BZkÂx»XRV~Äƒ**W‚yì (3)

4+§iì (Furrow irrigation) .zZá´̧V~**CVÆfg=WBÙ» (4)

!*g!*iŠzge$Æfg=Šz!*g{ZEwHYYìX»½Ã!*iŠzge$™äÆnŠg`fs (7) @*‚] (5) »½Ã0*õ .19

~Ã̈KÒyŠg„7ì
âjw~WßŠÏÃÁ™ä~æŠ™@*ì (2) tÍ]ÅÉðÃÁ™ä~æŠ™@*ì (1)

tñÌÅp~ZzgèÆÉƒ~æŠ™@*ì (4) tŠgCz‚bÆ™«ÆnæŠ™@*ì (3)

»½»Ÿù™**c*ic*Š{»½»  Šg½VÃ»R7,@*ìX 25@*15 ë»½6,¹Ïq,˜�XZq-H»½¯äÆn .20

ZEw™ä»Èì%ic*Š{®ZŠ~Šg½VÃ»RTÅzõÐÍ]ÅÉðƒCì
Šgzfs~ÐÃ̈KÍ]ÆÉƒÃXä»§i7ìX

»½ÆŠzâVY+$r&6,.$™** (2) WyÑMZJ**] (1)

CÙZJ**]c(,}ÂaZEw™**  (4) »½Å!*iŠzge$ (3)

qgzfs~z{Ã́u¤/òì�âjwÆDÅÃÒ~ì .21

'×h+Q}âgŠzZNŠb (2) 6ð3ŠzV»)ëwZEw (1)

§C3Š»ZEw  (4) `Å!*ª]Ã°** (3)

Šgzfs~Ð¤̈D»Ã̈K¿z‚LÆ²:ZEwÅ?Ï™@*ìX .22

“ÉÆn»½Z]ÃMh** (2) ZEwÆ9̂Ã7È™** (1)

#{)®)ÐZä3z‰ÜÑQZzgDÈ™**  (4) ½ZÃÃhZŠZy~¦ (3)

W\‚yÃQzV6,‡10*äÆÃyÐ§jÅ?m,Šï�X²ZkÅ̀»E”h+OW,ƒ@*ì .23

7Š}ÆOW,{êVÃïw™ZkÃ7Š}Æ−z~gÄŠ,X (1)

7Š}ÆOW,{êVÃïw™ZkÃE~Zq-§sgÄŠ, (2)

7Š}ÆOW,{êVÃïw™ZkÃZq-i}Æ¥/ñ~Š!*Š,ZzgèÐeJ7-Š, (3)

7Š}ÆOW,{êVÃïw™ZyÃ°Š,  (4)
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0*ãÅWßŠÏÃgz1Ænqgzfs~Ã̈Ke:7ìX .24

iCÙYQâŠzVÃŠgc*ƒVZzg*V~ghäÐ¬Zk~ñ�ŠvyŠ{âŠzVÃ"ZW,™äc´`H (1)

Y**ecX
`ÆaZzZgÅ&¢AÃ4¯äÆnigZ®)~6ð3ŠZzgQ}âgZŠzc*]»ZEw (2)

ZK̈âVZzgYâgzVÅÑØVÃŠgc*ƒV~:²Yñ (3)

§»C¿Ð¹ƒäzZá™0ZEw™, (4)

Ätä¹%§»Càq»Døg}yÐÑzqƒ@*ìXZ¤/W\ZkÅ@*Gz×e$™D�ÂZkÆnW\ .25

»Z½öyHƒÇ
ZnÆ£òYßVÔ]VZzg!-VÅaZzZgŠ¶zZá7Š}Î** (1)

‡3¯äÆnYwÂh**&»R (2)

yzVÆA´̧VÐ7ŠzVÃïwŠb (3)

ÜsY−Zg7Š}ZÇ** (4)

����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  4 4)  3 5)  1 6)  4 7) 3 8)  - 9)  4 10) 2

11) 3 12) 4 13) 2 14) 4 15) 2 16) 2 17) 2 18) 2 19) 4 20) 4

21) 4 22) 4 23) 4 24) 2 25) 1
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Echosystem  ââââjjjj1111CCCCÂÂÂÂxxxx .7

øg}Z§ZszZ)s~0*ñYäzZá§Cz)§CZbZY‰7Š}ÔYâgÔƒZÔ0*ãÔèz){Æù·Ãâjw /

¹Y@*ì
ŠgCâjwÅŠz9� /

¹Y@*ìX Socio-Cultural Environment ZK̈yÆú™Š{âjwÃ�Y�Râjw /

‚w»²�Šg»gƒ@*ìX 1000 Ð 100 Zq-Zõè»gƒäÆn½ã /

ƒCìX 5.7 @*5.5 ÅlZg pH Zq-£g~nÅè» /

WgÇâÃ‘ (Chlorinate Dihydro Carbons) ³gÆeZð;àgz»g0 BHC, DDT /

AgzeZy (Dieldrin) eZ"5Óå JGHgy (Malathion) âÑ(£4è
G
GE (Aldrin) W®gy (Organo Phasphate)

z){QâgŠzZN�X (Furodan)

))))FFFFÂÂÂÂZZZZ********ððððÔÔÔÔƒƒƒƒZZZZÔÔÔÔ0000****ããããÔÔÔÔèèèè(((( Abiotic Factors ))))§§§§CCCCúúúúZZZZïïïï 7.1.1

i}6,ñ�ŠFÂZ**ðÔƒZÔ0*ãÔèz){Óx8ZbZYÃ)§CúZïë� /
ZzgƒZ~}zÃcð™{ Hydrosphere Ô0*ãÆzÃW!™{ Lithosphare i}6,èÆzÃ™{# /

¹Y@*ì Atmosphere

Y0+ZgzVÅF,¹Zzg›zúÆfFÂZ**ð„ZëúZïìX!7Š}FÂZ**ðÅæŠÐ½Z»g™D� /
øg}Z§Zsñ�ŠƒZ~WxÔ»g0eZðW‚àÔ**>zXÔW!ggZ]ZzgŠvµ4mø

Y
Gñ�Š� /

w¿~Y0+ZgZ�xƒZÆ%i0+{7g{MhX /
¿w~ÓxY0+ZgWxZEw™D�Zzg»g0eZðW‚à{g`™D�X7Š}Zk»g0eZðW‚àÃ /
ZEw™Dƒñ½Z»g™D�

J-0*ãñ�Šƒ@*ìX7Š}ZzgYâgZ§hVÐ0*ãZEw™D� 70-75% Y0+ZgzVÅT~ /
7ŠzV~Ã¦F,IÔœVÅÞÔ¤]Ô®c*]Zzg3ŠÅZ+Cå EEEZ[Æf0*ã.e$¢zg~ì /
YâgzVÆŸÆZZ¡IY~(àâŠ}»ic*Š{F,z0*ã6,Œƒ@*ìÔ®c*]ÔuVÅÃÔZyZYâŠzV» /
ZyZ`ÔÂ6Zzg›zúc0*ã¢zg~ì
âjw~0*ãggZ]Å̂~ñ�Šƒ@*ìX!*ŠßVÆ“WZzg!*glÆ',•Æf0*ãZëgzwZŠZ™@*ì /

¹Y@*ì Humus F,/ / i}ÅZz6,~6,]6,3,xèÃ‘é /
7ŠzVÅ›zúÔkc*]Å�ÛZbÆfè¢zg~ìXv}ŒíÔYâgzVÆ%Š{Z�xÅ¹ÅzzÐè /
ig&k-ìX

0*ã6,Œƒ@*ìX 70% ZK̈yŸ /

ƒDgT�X Recycle 0*ãÔWxÔ»g0Zzg**>zXi0+ÏÆnã~ÁÜƒD��Šg]~Ú /
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Biotic Factors §§§§CCCCúúúúZZZZïïïï 7.1.2

!7Š}ÔYâgÔpgŠ|Z�xZzg
¢-Aö
EEEz){Zk~�áï� /

7Š}i}ÔÍ]ÔyZã´̧VÔ0*ãZzgøg}Z§Zs0*ñYD�X�Y0+ZgzVÆf½Z�ÛZë™D� /

¹Y@* Producers !7Š}FÂZ**ð»ZEw™ÆYâgzVÆf½Z»g™D�XÅ<å XEZ7ŠzVÃaZàÇy /

ìX
7Š}ic*Š{lZg~»gƒäzZà½ZÃ»g1;àg�Ô%Zzg6,z”Å̂~ZLZ”V~ôp™fe� /

¹Y@*ì Heterotrophs Yâg½ZÆfŠzu}Y0+ZgzV6,Z®g™D�ZkfZ7Š¤/́ð /

¹Y@*ì Consumers 7ŠzVÃ½ZÆîg6,ZEw™äzZáYâgzVÃ™g@ /

Primary Z,Yâg�Üs7ŠzVÃ½ZÆîg6,ZEw™D�¯]pgBD�XZyYâgzVÃZ’Zð™g@ /

¹Y@*ìX}ÇñÔ–~ÔyÍlÔCÙyÔ;¶ÔQ+Zz){ Consumers

¹Y@*ì Carnivores Í“Ã%g½ZZEw™EZáYâgzVÃÍ“pg /

¹Y@*ì Secondary Consumers m]pgYâgzVÃ%g½ZZEw™äzZáYâgzVÃU*â~™g@ /

¹Y@*ìX}èÔ@Ô Tertiary Consumers Í“pgYâgzVÃ%g½ZZEw™äzZßVÃU*æ™g@ /

èÔƒc*Ôß&×~z){
¹Y@*ì}ZK̈yÔg†ÔÃZÔmc*z){ Omnivores !~ZzgÍ“Ã%g½ZZEw™EZáYâgzVÃ!pg /

è~ñ�ŠPY0+Zg}"5¿.ç EGHc*Ô¢-Aö
EEEz){7ŠzVZzgYâgzVÃ¹™ÆZZbZY{g`™D�ZkfZ7¹ /

¹Y@*ìX Decomposers àÇy
7ŠzVZzgYâgzVÆŠgxy½ZÆfg=‡ìƒäzZámÃLL½Zðiîóó¹Y@*ìX /

Natural Resources ŠŠŠŠggggCCCCzzzz‚‚‚‚bbbb 7.2

âjw~ŠgCîg6,0*ñYäzZáz‚b‰0*ãZzgƒZz){ÃŠgCz‚bë� /

0*ã«gzVZzgdW„V~0*c*Y@*ì�ØƒäÅzzÐÅWÆ‡.Þ7ƒ@* 97% i}6,ñ�Š0*ã~½ã /

ª´̧V~',sÅ̂~ñ�ŠìX 2% ™s0*ã~ 3% 0*ã

0*ãggZ]Å̂~psƒ@*ìQ¿0Æfg=!*glÅßg]~Šø7[ƒ@*ì /

B@*ì Humidity 0*ã»ƒZ~�áïƒ**gî"$ /

B@*ìXZâO]Æ¿óÅÑbZƒCì Evaporation 0*ã»ggZ]~psƒ**ó /

B@*ì Condensation ggZ]»QZƒ™0*ã~psƒ**0 /
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B@*ì Solidification 0*ã»',s~psƒ**Z+A)é
E
EŠ /

Water i}6,ñ�Š0*ãggZ]Å̂~Zz6,Y™!*ŠßV~psƒ**Zzg!*glÅ̂~i}6,',‹LLW!Šzgóó /

B@*ì Cycle

ú¢aZz6,J-#ƒðìXZkƒZðÝsÃcð™{ë� 700 ƒZRi}Ð½ã /

Ô»g0eZðW‚àÔW!ggZ]Ô45Í-ê
XGGÔ*y (21%) Wx (78%) ƒZ~Zµ4h4ø

Y
GG0*ñYD�}**>zX /

Æ´z{ŠðZVZzgŠðwÆfgZ]
ƒZziygBbìZzgŠ!*îeZrì /

!*geZEwHY@*ì Aneriod ZzgZ.Zà Barometer ƒZÆŠ!*îÅeöÆf0*g}»!*ge /

ƒZ~ñ�Š»g0eZðW‚àÔ$4-£4è GGGEZzgZzizyÜµ4h4ø
Y
GGic*Š{wZg]Ã_.[™äÅzzÐi}¤/xƒYCìZÏ /

ë� Global Worming Ã‰.ÞzZg/

‰‰‰‰hhhh++++~~~~zzzz‚‚‚‚bbbbXXXXƒƒƒƒZZZZÔÔÔÔ0000****ãããã 7.2.1

ZZZZëëëëïïïï]]]]
7Š}iZh+0*ãÃ¿uc*yÆfg=cY~ßN*Šï�X /

Í]Æ"CÉ̃zÐ¬KW!Šzg~ñzZµƒ@*ìX /

Šg½VÅÉðó.ƒVÅ›5Zðó*VÅn„Ðik,iF̂0*ãÅlZg~¶WYCìX /

ë�X Water Table ik,iF̂0*ãÅZz6,~RÃ /

**¶zXZzgWxƒZÆŠz(,}ZbZY�X /

³¢aÅZz™ðÆˆƒZ70*ðYCX 10,000 /

ƒZZuVóW!ggZ]Zzg¤/ŠÆfgZ]»Wö{ìX /
"5¿.ç EGHc*Zzg!Z5ƒZ~0*ñYäzZà**>zXÃ**xC**>zX~ps™D�X /

Ã¦F,IÐ{g`ƒäzZáWxcYÆaWx»Zëfg=ìX /
cYÅZz6,~6,ÂV~ñ�ŠgSìZzgtZßZzZ"5Ò3ï JGGHÃúVÃi}6,(Að FXiÐgzÇ (Ozone) Zzgizy /

ìZzg7ŠzVZzgYâgzVÃZkÆµZW,Z]ÐôpgBbìX
ƒZ~ñ�Š»g0eZðW‚àÅzzÐìZzgt (Green house effect) cY»¤/+;ziZW, /

i}Ã¤/xgpp»f)ŠZgìX
WßŠÏÅzzÐƒZÆ£gZzgƒZ~ñ�ŠuVÅlZg~p~WCìX /
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))))‰‰‰‰hhhh++++~~~~zzzz‚‚‚‚bbbb   7.2.2

(Non-Renewable Resources)

ZZZZëëëëïïïï]]]]
Ã́ðz@óŠgC’q%gZgïZEwHY@*ìX)‰h+~z‚bBD�XZ¹g»i~Zgï¹ /

Y@*ìX
Åf™@*ìZzgi}ÃQ~ƒä~æŠŠêìX Green house effect Ã%»àC /

Ãw’;àgzXó$4-£4è GGGEZzg»g0ââW‚à»Wö{ìX /

ÆpLL%óóÆ�X Oleum ÆpLL"yóóZzg Petro Â /

ðz@™zeWLÐ»gƒ@*ìX /

™zeWLÃgd²m,~™s™Æem,wóè»%óðz@Zzgðz@’ÃqÝHY@*ìX /

™zeWLÃ™s™äÆŠzgZyqÝƒäzZá6z~õÝÃðz
²-.¹Òø G¹Y@*ìX /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
g»i~ZgïÆZEwÐaZƒäzZáiCÙY™X (1

tÓx ( 4 ) CO (3) CO
o

C (b) CO
o

C (1)

Åzzt’ì Global Warming ™z~wZg] (2

gÆggZ] ( 4 ) CO (3) CO2 (b) SO2 (1)

qÝƒ@*ìX (Lubricant oil) =ƒ% (3

ðz@’ (4) Zg�% (3) em,wWL (b) gÎ!% (1)

ŠgC’Wö{ìX (4

Wx
$4-£4è GGGEóZñ*ó (4)

$4-£4è GGGEóZ
#-£4è
GG

GEó6,zà (a
ÅfƒCìX Green house effect ZkÆ“WÐ (5

è»% ( 4 ) Ã́ ( 3 ) em,wWL  (2)         ðzw ( 1 )

™zeWLðz@Ã¤/xHY@*ìX (6

20
o

C (4) 440
o

C (3) 400
o

C (2) 40
o

C (1)

â#ðz@’Ã¹Y@*ìX (7

GPL (4) NPL (3) LSG (2) LPG (1)

����ZZZZ!!!!****]]]]
1)  4 2)  2 3)  1 4)  5)  3 6)  3 7)  1
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ÂÂÂÂZZZZ********ððððÆÆÆÆ����ŠŠŠŠwwwwzzzz‚‚‚‚bbbbXXXXFFFFÂÂÂÂZZZZ********ððððóóóóƒƒƒƒZZZZZZZZzzzzggggææææzzzzbbbbgggg~~~~ÂÂÂÂZZZZ********ðððð    7.2.3

(Alternative Sources of Energy, Solar Energy,Wind and Tidal Waves)

ZZZZëëëëïïïï]]]]
ÐEäÂZ**ðaZƒCìX (Fusion) c*�CÙ~5\ (Fission) �CÙ~Z$i¨é EIGt /

ñ�Š{iâä~EäÂZ**ðÃ�CÙ~5\Æfg=»g™**ÂìaèZk¿ÆaZ’Zðîg6,wZg]ÅZq- /
(,~lZgÅ¢zg]ƒCìX

FÂZ**ðÃ¤/x™ä2äZzg',¹gzÅ»g~~ZEwHY@*ìX /
�CÙzVÃWoÐw•™äzZáER,ZyÆ 235 �CÙ~Z$i¨é EIGtÆfg=EäÂZ**ð»g™äÆa-gZ4 /

fg=ÂhZY@*ìX
W`ÀZyw»ñV‰+ZyógzÝóÌðóÜzÜóigZ®)óØVóñ&»4jè

EGIEó¸migZÉVz){~ÂZ**ðÃ /
ZEw~Ñc*Y@*ìX

',ÎV~»ƒYNÐXZ#Z( 100@*50 ÂZ**ðÅñ�Š{ZEwÅÑbÆZ±gÐg»i~ZgïÆf{], /
ƒÇÂ:ðzwƒÇZzg:Ã́XZkdZyÅzzÐ‚g~ZK̈ãu¤/xV›ƒ™g{YNÏXZÏqªÃÂZ**ð»
dZy¹Y@*ìX

�ŠwZgï:tŠgCîg6,0*ñYäzZÑ‰h+~ZgïƒX (1 /
t¸g~lZg~Šø7[ZzgE²}J-½zZÑƒX (2

t)WßŠ{ZzgcY»Šz„ƒX (3

Zq-Z»ðwÐÂZ**ðÅic*Š{lZgÃ{g`™}X (4

ø&4-ê
HGEc*-gZ4‰ÁÜÆ�CÙzVÆ%œ/{ÃÂhäÐEäÂZ**ðaZƒCìXtZ•ðNzw”{qª~Zq- /
W×w•™äzZáER,ZyÐ-gZ4Æ�CÙzVÅ�g~ÐqÝƒ@*ìX

Zzg',¹gzÃfí{™äzZá¢zg~âŠzVÅ¤/ZV solar panel FÂZ**ðÆZEw~�XŠg7ìz{ /

7ìXŠzuZXgZ]ÆZz‡]Zzg!*ŠßVÆñÌ~Îg`»ñ�Š:ƒ**ìX

Ã (blades) Æfg=ƒZðÂZ**ðaZÅYCìXƒZƒZð¤/EVÆ›k (Wind Mills) ƒZð¤/EV /

Ð¯c*Yg; w•~W@*ìX].h+ƒZð¤/EVÃJó̄¢oö8ÆâŠzV Piston ƒCìTÐ

g;ìX ÃƒäZzg.ƒVÐ0*ãï%ÆaZEw~Ñc*Y Turbines ìXƒZðÂZ**ðÃðÅ»g~~
�CÙ~ÂZ**ðqÝ™ä»Zq-Z(§iìT~Zq-„KÆŠzEàð (Nuclear Fusion) �CÙ~5\ /

Æ£«¹ic*Š{ÂZ**ðaZƒC Nuclear Fission ÃZq-Šzu}Ð!*ë�hŠc*Y@*ìXZk§j~ (Nuclei)

Å¢zg]7,CìXñ�Š{)ßYÆfg= 40,00,000
o

C ÆZk¿~¹ic*Š{wZg]½ã Fusion ìX@*ë
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X ZâlZg~wZg]Ã0***Zq-Â»xìXZkaZk§jÐÂZ**ðqÝ™**Âì

EäÂZ**ðÆ‚BP)bzZh�& /

Eägc*Ë~ZEw~ÑñYäzZáZgï‰)-gZ4óø&4-ê
HGEóðg*(EäÃÑ{g`™D� (1

TÆË~7ŠzVZzgYâgzVÅYV~**‡.Þ´`p~WYCìX

ZgâŠzVÃi}6,c*0*ã~1äÎäÆŠzgZyEäÃÑ{g`ƒC��7ŠzVó³ZâVZzgâjw (2

Æav0+{ìX

Eägc*ËÐg•zZá@*•giCÙYâŠ}Ãgz1Æa¼ŠD+ZÛZ(gÅYg„ìX@*ëEäg~ZI~ (3

g•»ÃðqŠXâjwZzg¤/Šz7Ã¹(,Zvy(Að FX™YìX

FÂZ**ðzZ�ÛlZg~Šø7[ìZzgZkÃZ§hVÐZEwHY@*ìXðÅŠð\Kã¡ÆaÆ /

ÆaÎg` Photosynthesis ™D�X7Š}Ã¦F,I Sun Bath ƒCìZkaßvŠð\»Á
ÅgzÝ{]ZEw™D�Îg`ÅgzÝÆfg=ßc*‚ƒðqzVÃ2c*Y@*ìXFaÛVóHß{Zzg',¹
¢z){~ÌFÂZ**ðZEwÅYCìX¡¦(gzVÅ»g™ŠÏ~ÌFÂZ**ðZEwÅYCìX

Wild Life ÍÍÍÍCCCCiiii0000++++ÏÏÏÏ 7.3

ÍÍÍÍ]]]]ÅÅÅÅZZZZÃÃÃÃŠŠŠŠeeee$$$$ 7.3.1

Í]ŠgCz‚bÆ̂Zä�X /

Í]Ðy~Ç~Ô7Ó4è EGEÇ~ÔßÍ0+Ôñ}Zzga~1‹VQ�X /

0+c*VZzg̀kÐ*gD�X /

Í]F1YâgzVÔ7ŠzVÔŠg½VÔ6,0+zVZzgŠzu}³Z**]ÅYñj-$�X /

Í]ÆŠg|#!*ŠßVÃæ™D�Zkf…!*glÌQìX /

¯̄̄̄ZZZZZZZZ++++ Parksmmmm
mZ§ZsÆŠgzwZg]ÃQZ™D�X /

´‘ÅpzgCÅzzÐi}Å7~ZŸ†ƒ@*ìX /

cðZzgßCWßŠÏÃÁ™D�X /

èÆÉîÃgzÈ�X /

6,0+zVZzgYâgzVÃYñj-$�ÛZë™D�X /

ô̧zZ,Zs#»£x�töÆyZyZzg8zgilÇ{Æîg6,ÌZEwƒD�X /
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…@*i{ƒZ�ÛZë™D�XZkfZ7LLà~´̧VÆµ}óó¹Y@*ìX /

ÍÍÍÍ]]]]»»»»DDDD
Í]ÆDÆfZ7ig¦ZgZè~psƒäÐgz»YñX (1

Šg½VÅ™«™,Zzgkz‚bÃXNX (2
7Ó4è E
GEÇ~ÆfkÆŠg½VÃ»UÆOñ�Yk»g~Æfg=7Ó4è EGEÇ~qÝÅY$Ëì (3

Æz‰ÜZôoÆfg=:·¡VÃXc*YYì (Mining) e*ÅyZzg»y0 (4

Joint Forest ŒÛ[z�ZgÆßÍVÃ™õî~�áï™DƒñÍ]»DHYYìXZkÃ (5

ë�X Management

~àgHŠHX Wild Life Protection Act'1972 ‡âyDÍCi0+Ï (6

zzzz********ªªªª²²²²ŸŸŸŸkkkk5555éééé IIIIEEEEýýýý ////
�X Ëºm´‘ÆßvZLŒÛRÍ]Å:Üs™«™D�ÉZkÅaZƒäzZàZâYÐZ.Š{Ì™D (1

ZkÑÆnz{Zq-¤/z\úŠï�TÃz**ª²Ÿk5é IEý)Dkw(ë�X (2

t¤/z\7Ó4è EGEÇ~ZzgYâgzVÃlZäÆnk\gZ®g™äÆOñkÆôp´‘ÆZ§Zs (3

Šg|#ZÇD�X

����YYYYkkkk»»»»gggg~~~~ Social Forestry ////
ZK̈âVÅY+$ÐQÇñ‰kó�YkóBD�X (1 :

�Y¡VÐy~Ç~ó7Ó4è EGEÇ~óñwVÆnvkóEc*yZyÅ™«Æn!*h|ó‚tóZn (2

Æñ}qÝƒD�X
�Yk»g~ÐàzV~(,fƒñŠgzwZg]ÃÁHYYìZzgŠg½VÅzzÐ!*glÌƒCìX (3

yzVZzgægÎVÆ‚tó»ßãómóŠíóyZâV~Šg|#QÇñYNÂ!*¸]~psƒ™‚tŠZg0Mh�X (4

tŠg|#Zzg7Š}WßŠ{ƒZÃ™s™ÆWx�ÛZë™D�X (5

Agro forestry iiiigggg¦¦¦¦kkkk»»»»gggg~~~~ ////
XRV~Šzu~̀Æ‚BŠg|#QÇ**óig¦k»g~B@*ìX (1

Zk§i~7Ó4è EGEÇ~ÆŠg|#óZzgVŠZgŠg|#ZÇñYD�X (2

Zq-‚BZq-„£x6,c*Šzu}£x6,‘o£ZÇðY$Ë�X (3

Zk»ZëÑtì%àz‰ÜZq-„£x\gic*Š{Ðic*Š{aZzZgƒnX (4

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
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tèÆÉƒÃgzÈ�X (1

Šgc* (4) W0+S (3) m (2) !*gl (1)

m…�ÛZë™D�X (2

Ãð7 (4) WßŠ{ƒZ (3) Šðw (2) @*i{ƒZ (1)

Ð%ZŠìX carbon sinks »g0ÆB (3

à (4) ŠŒ] (3) Í] (2) vkÆyZy (1)

à~´̧VÆµ}BD�X (4

m (4) èf$k (3) ŠŒ] (2) —qg' (1)

T~{]0*ñYD�X (5

Í“ (4) »g1;àgf$ (3) 6,z” (2) l! (1)

‚́«gÆŒÛd$ZuzZ}Í]BD�X (6

Ãð7 (4) ig¦k»g~ (3) �Yk»g~ (2) Mangroves (1)

����ZZZZ!!!!****]]]]
1)  2 2)  1 3)  1 4)  4 5)  2 6) 1

List of Sanctuaries and National Parks

No Name State Established Area (in km²)

1 Anshi National Park Karnataka 1987 250
2 Balphakram National Park Meghalaya 1986 220
3 Bandhavgarh National Park Madhya Pradesh 1982 448.85
4 Bandipur National Park Karnataka 1974 874.20
5 Bannerghatta National Park Karnataka 1974 106.27
6 Vansda National Park Gujarat 1979 23.99
7 Betla National Park Jharkhand 1986 231.67
8 Bhitarkanika National Park Orissa 1988 145
9 Blackbuck National Park, Velavadar Gujarat 1976 34.08
10 Buxa Tiger Reserve West Bengal 1992 117.10
11 Campbell Bay National Park Andaman and Nicobar 1992 426.23
12 Chandoli National Park Maharashtra 2004 317.67
13 Corbett National Park Uttarakhand 1921 1318.5
14 Dachigam National Park Jammu and Kashmir 1981 141
15 Darrah National Park Rajasthan 2004 250
16 Desert National Park Rajasthan 1980 3162
17 Dibru-Saikhowa National Park Assam 1999 340
18 Dudhwa National Park Uttar Pradesh 1977 490.29
19 Eravikulam National Park Kerala 1978 97
20 Fossil National Park Madhya Pradesh 1983 0.27
21 Galathea National Park Andaman and Nicobar 1992 110
22 Gangotri National Park Uttarakhand 1989 1552.73
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23 Gir National Park Gujarat 1965 258.71
24 Gorumara National Park West Bengal 1994 79.45
25 Govind Pashu Vihar Uttarakhand 1990 472.08
26 Great Himalayan National Park Himachal Pradesh 1984 754.40
27 Gugamal National Park Maharashtra 1987 361.28
28 Guindy National Park Tamil Nadu 1976 2.82
29 Gulf of Kachchh Marine National Park Gujarat 1980 162.89
30 Gulf of Mannar Marine National Park Tamil Nadu 1980 6.23
31 Hemis National Park Jammu and Kashmir 1981 4100
32 Harike Wetland Punjab 1987 86
33 Hazaribag National Park Jharkhand 1954 183.89
34 Anamalai Wildlife Sanctuary Tamil Nadu 1989 117.10
35 Indravati National ParkChhattisgarh 1981 1258.37
36 Jaldapara National Park West Bengal 2012 216
36 Ntangki National Park Nagaland 1993 202.02
37 Kalesar National Park Haryana 2003 100.88
38 Kanha National Park Madhya Pradesh 1955 940
39 Kanger Ghati National Park Chhattisgarh 1982 200
40 Kasu Brahmananda Reddy National Park Andhra Pradesh 1994 1.42
41 Kaziranga National Park Assam 1974 471.71
42 Keibul Lamjao National Park Manipur 1977 40
43 Keoladeo National Park Rajasthan 1981 28.73
44 Khangchendzonga National Park Sikkim 1977 1784
45 Kishtwar National Park Jammu and Kashmir 1981 400
46 Kudremukh National Park Karnataka 1987 600.32
47 Madhav National Park Madhya Pradesh 1959 375.22
48 Mahatma Gandhi Marine National Park

(Wandur National Park) Andaman and Nicobar 1983 281.50
49 Mahavir Harina Vanasthali National Park  Andhra Pradesh 1994 14.59
50 Manas National Park Assam 1990 500
51 Mathikettan Shola National Park Kerala 2003 12.82
52 Middle Button Island National Park Andaman and Nicobar 1987 0.64
53 Mollem National Park Goa 1978 107
54 Mouling National Park Arunachal Pradesh 1986 483
55 Mount Abu Wildlife Sanctuary Rajasthan 1960
56 Mount Harriet National Park Andaman and Nicobar
57 Mrugavani National Park Andhra Pradesh
58 Mudumalai National Park Tamil Nadu
59 Mukurthi National Park Tamil Nadu
60 Murlen National Park Mizoram
61 Namdapha National Park Arunachal Pradesh
62 Nameri National Park Assam
63 Nanda Devi National Park Uttarakhand
64 Nandankanan National Park Orissa
65 Navegaon National Park Maharashtra
66 Neora Valley National Park West Bengal
67 Nokrek National Park Meghalaya
68 North Button Island National Park Andaman and Nicobar
69 Orang National Park Assam
70 Palani Hills National Park Tamil Nadu
71 Panna National Park Madhya Pradesh
72 Pench National Park, Madhya Pradesh
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73 Pench National Park Maharashtra 758
74 Periyar National Park Kerala 1982 305
75 Phawngpui Blue Mountain National Park  Mizoram
76 Pin Valley National Park Himachal Pradesh
77 Rajaji National Park Uttarakhand
78 Nagarhole National Park (Rajiv Gandhi National Park)Karnataka
79 Rani Jhansi Marine National Park Andaman and Nicobar
80 Ranthambore National Park Rajasthan 1981 392
81 Saddle Peak National Park Andaman and Nicobar
82 Salim Ali National Park Jammu and Kashmir
83 Sanjay National Park² Madhya Pradesh
84 Borivili National Park Maharashtra 1969 104
85 Sariska National Park Rajasthan 866
86 Satpura National Park Madhya Pradesh
87 Silent Valley National Park Kerala 237
88 Sirohi National Park Manipur
89 Simlipal National Park Orissa 1980 845.70
90 Singalila National Park West Bengal
91 South Button Island National Park Andaman and Nicobar
92 Sri Venkateswara National Park Andhra Pradesh
93 Sultanpur National Park Haryana
94 Sundarbans National Park West Bengal
95 Tadoba National Park Maharashtra 1955 625
96 Valley of Flowers National Park Uttarakhand
97 Valmiki National Park Bihar
98 Van Vihar National Park Madhya Pradesh

ZZZZzzzzggggWWWWßßßßŠŠŠŠÏÏÏÏÆÆÆÆZZZZllllxxxx WWWWßßßßŠŠŠŠÏÏÏÏ 7.4

)§CZzg§CZbZY~Zq-¬ïÆZŸ±Ð**Ih+{Zzgµp=VÃWßŠÏ¹Y@*ìX /

B@*ìX (Pollutant)  z{¬ï�WßŠÏ»:LáCìWßŠ»g /

W>]V»ÐYói²!óÍCWvóc[WßŠÏÆŠgCZò[�X /
µ4h4ø
Y
GGZzgbz~âŠ}ƒZÃWßŠ{¯D�ZzgtWßŠÏcðWßŠÏBCìX /

ƒCìX (Acid rain)  }WßŠÏÆË~!Z!!*gl /

QóigZ(ZzgywZgZâYZzg˜i‚i~ÅÅÐ0*ãWßŠ{ƒ@*ìX /
!hÑ

÷
E
ó7ß~óek,~ÃgxZLZgâŠzVÃW!f{],~{g`™ÆZ¹WßŠ{¯Šï�X /

WL-kÐ%gk™d~Zzg‚´âj1CÂxÃ',!*Š™ŠêìX /

igZ®)~ZEwƒäzZà�Z]¿ŠzZN@*i{0*ãÆfgZÉVZzgiF̂0*ãÃWßŠ{™Šî�X /

ƒZÅWßŠÏcðWßŠÏBCìXZ’Zzgbz~âŠ}ƒZÃWßŠ{™D�X þ

‰ZôïZŠZâ]Æfg=‡10*c*YYìX Recycle Zzg Re use, Reduce âj1CWßŠÏ6, /

Ô**>zX Chloro Flouro Carbons **»g{ZâYÔ»g0ñâW‚àÔ»g0eZðW‚àÅMlZgÔnQ /
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»÷Z%xŠï�X (Pollutants) ÆM‚àZzgziãŠJ'z){WßŠ»g   

ÃðÌq�ŠgCâjwÅZÝ{¤~—haZ™CìZzgZk~Zzo»!*)̄ƒCìZkÃWßŠÏë�X /

WßŠÏÆZlxZk§b�X
Air pollution cðWßŠÏ (2 Water pollution W!WßŠÏ (1

Noise pollution ßCWßŠÏ (4 Soil pollution èÅWßŠÏ (3

Radio Active Pollution @*•gWßŠÏ (5

WWWW!!!!WWWWßßßßŠŠŠŠÏÏÏÏ ////
0*ã~šZ¶Ð@*Ñ1VZzg0+-V»0*ãZzgik,i}0*ãÌWßŠ{ƒ™ÅWÆ‡.Þ7gLX (1

àzVZzgŠŒÂV~yzVÐå3zZÑZEw”{0*ãZzgQ—ÅWÆ0*ãÃWßŠ{™Šï�X (2

ŠŒÂV~6ðQ}âgŠZƒVZzg6ð3Š»Z0+JŠ®ZEw@*Ñ1VÃWßŠ{™ŠêìX (3

kÔk,‡yZzgZ–wz){Fg-VzZµƒCìX (Cholera)é(Typhoid) W!WßŠÏÅzzÐN*"3¨é JGEà (4

ccccððððWWWWßßßßŠŠŠŠÏÏÏÏ ////
cðWßŠÏÆZÖp…Ë»g{:ÅÇÅc*ŠŠÑD�X (1 :

W`ÀàzVZzgŠŒÂV~CÙÇh~Ë»g{:ÅÇÅ§bŠðZVghCìX (2

‚wÐic*Š{Š*��(,~lZg~̂™ƒZ~ 15 (,~Çhc*V 20% vu6,½zZàÇh-V!è~Ð (3

ghC�XZk§bgzi',zi@*i{ƒZÅºCkƒCYg„ìX
Z#ëËÇ~ŠZ4ƒäÆn]yh+D�ÂÍc*@*i{ƒZÆn:ZŠZ™gì�X (4

ÅW»0*ãyh+äÅ…¬Š]ƒ̂ìX}.Z:™}%@*i{ƒZÌ…yh+**7,}X (5

Zzg%œ/~‡ây',ZññR,Çhc*V 1988 ñR,zVÆŠð,ÆZyZ`ZzgZkÆuzŠÃñR,Çh-VÐ0‡ây (6

ÃÓxñR,Çh-VÆnCÙb Pollution Under Control Certificate Y~³G‰ 1989

â{ˆqÝ™**¢zg~ƒ@*ìX

««««gggg~~~~%%%%¤¤¤¤////™™™™cccc Oil spills ////
%',ŠZgd~˜izV~Ð{g`ƒ™%«gÆ0*ã~ŠZ4ƒY@*ìX  (1

ÈgÇ{6,%v™Dz‰ÜÌf™%«g~¤/@*ìX (2

%u',Z{™äzZà0*U$Ñí~”s7,äÐ%{g`ƒ™0*ã~¤/@*ìX (3

yzVZzgØV~ZEw”{%ñg-VÆfg=0+~~ïY@*ìZzgz;VÐ«g~Y@*ìX (4

!*gl»0*ãvÃVZzgÇh-VÃŠðŠêìZzg%Zzg¤/öZk~ï™!*sy«g~−YD�X (5

ñR,Çh-VÅ%#ÖÅŠz»âV~ZEw”{%z){ñg-VZzg0+-VÆfg=!*sy«g~VY@*ìX (6
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Radio Active Pollution @@@@****••••ggggWWWWßßßßŠŠŠŠÏÏÏÏ ////
»6,Š{óË¯yz){@*•g~aZ™D�X T.V. scanningóX-rays ÃNóÑÃÑó cosmic (1

�CÙ~g~ZIÆfg=aZƒäzZà@*•g~Z•ðç**uƒCìX (2

@*•g~Ðik,i}0*ãÌOW,ƒ@*ìX (3

~p~zZµƒCì�FZ%ZnÃÀŠîìZkÆ´z{£ÌOW,ƒYC�X genes @*•g~Ð (4

Noise pollution ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏ ////
ßCWßŠÏÃ7WCp¹vyŠ{ƒCìX (1

)~ñuWÑ]ZzgßCÂxÅ»yÆ6,Š}MhŠ¶zZàñu6,ZðâjwÃOW,™CìX (2

tØgÑZ/Ãðu~ñu7ƒCÉZkÐ»yÆ6,ŠzVÃvy(ìX (3

ÅWzZiÌ»yÆ6,Š{Ã decibels 85-90 J-WzZi‡.Þ',ŠZ“ƒCì‰Zz‡] 80 decibels À˜ (4

OW,™$ËìX
Ð(,|YñÂ»yÆ6,Š{ÃvyVYìX decibels100 Z¤/WzZiÅu (5

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ZK̈ã»yZkuJ-WzZiÃ',ŠZ“™Mh�X -1

80decibels (4 180 decibels (3 60 decibels (b  120 decibels (1

ßCWßŠÏZ¤/ZkuÐ(,|YñÂ»yÆ6,Š}OW,ƒYD�X -2

40decibels (4 60 decibels (3 80 decibels(2  100 decibels (1

�CÙ~g~ZIÐaZƒäzZà@*•g~ƒCìX -3

Zh (4  ç**u (3 ¬x (2 ôp  (1

aZƒD�aZƒD�X Carcinogens ö8°äöZknÆ -4

monoxides  (4 peroxides  (3 dioxides  (2 dioxins (1

ÐaZƒC�X Cellular phones Ë¯y -5

@*•g~ (4 SMS (3 Çä (2 ¸, (1

ìX source @*•g~»È Radiation -6

»6,Š{ TV (4 Çhc*V (3 WßŠÏ (2 Z: (1

%ÌÐt«g~0*ã~ŠZ47ƒMhX -7

%} (4 T (3 ƒZZzggzÝ (2 VV (1

Å¶KãìX _______ øg~ fossils ǣyWU*g -8

¬ŠZ] (4 WßŠÏ (3 ¡(2 @*gõ (1
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»qZgìX _____ Š6zà -9

ñg»V (4 gzÝ (3 WzZi (2 g8- (1

WßŠÏÅnìX -10

tÓx (4 cðWßŠÏ (3 ßCWßŠÏ (2 W!WßŠÏ (1

����ZZZZ!!!!****]]]]
1)  4 2)  1 3)  3 4)  1 5) 4 6) 4 7) 2 8) 1 9) 3 10) 4

ââââjjjj1111CCCC))))bbbb 7.5

Global Warming ////ñ
™{ZgnÅR6,ŠgzwZg]~ZŸ†ÅzzÐ̈~',s£g„ìTÅzzÐR«g~ZŸ†ƒg; (1

ìZzgK‚i«gik,W[Wgì�X
R«g~ZŸ†ÅzzÐ«g»0*ã0+-V~ŠZ4ƒ™3g}0*ãÅÛ¯g;ìX (2

cY~p~ÅzzÐ"z‰Ü!*glƒg„ìXŠgzwZg]~Ze7-p~Ð6zZ],kó"5¿.ç EGHc*Àfe� (3

e±ggz){Ë�X Diarrhoea TÅzzÐUc*óZ–w
‰˜´~0*ãÅºÅzzÐµZzgÈ‚àÆqÑ]0*ñYD�X (4

ÃÃÃÃggggzzzz1111ÆÆÆÆnnnnDDDD++++ZZZZÛÛÛÛ Global Warming ////
�Yk»g~™,Zzg{à»V6,Šg|#ZÇNX (1

Ò]ÐZÇNYèt7Š}c~»g0eZð Phytoplankton «g~0*ã~Ãçö&»4è EHE7Š} (2

Z‚àÅlZgÃ]D�Zk§b™{Zgn»¤/â**Áƒ@*ìX
»!*)̄áCìXZknc~³gzjgz»gÞÅlZgÃ]äÅ Global Warming Zzizy6,]»¤/**Ì (3

F,I™,YètZzizy6,]Ãn{™D�X
ØVZzgñR,Çh-VÃ¤/+;ziµ4mø

Y
G‰»g0eZðW‚àZzg**>zXW‚àcY~ghäÐgzXX (4

ÎN�**>uW‚àZzg**>zXZzg0*ã~ps™@*ìX Catalytic Convertor Çh-V~þ
ÆZEwÃ�ÛzrŠ,XW` Vermi compost igZ®)~6ð3ŠÆOñ**xC3ŠZzg™÷mC3Š (5

‚âVÃtF,(Š¶Å¢zg]ì%6ðQ}âgŠzZƒVÆOñ4ó¡Zzg%cÐµQ}âg
ŠzZNZEw™,X

::::Green House Effect ¤¤¤¤////++++;;;;ƒƒƒƒiiiiZZZZWWWW,,,,ZZZZ]]]] ////
~¤/+;ƒiZW,Z]»f™HX 1827 äƒÐ¬ Jean Baptiste Fourier �ÛZú‚0ZV (1
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»g0eZðW‚àó**>zXW‚àkó³gzjgz»gÞZzg$4-£4è GGGEz){¤/+;ƒi’BC�X (2

Ã́ÐðÅ»g~ZzgØV~Zgï°äÐ»g0eZðW‚àZzg**>kW‚à’{g`ƒD�X (3

QZ™äÅóŠJ]»äÅËYVógZ–óñR,Ð½zZà;àgz»g0’{g`™CìX (4

Q}âgŠzZƒVZzg6ð3Š»ic*Š{ZEw³gzjgz»g0Zzg$4-£4è GGGE’ƒZ~�áïƒC�X (5

³gzjgz»g0Zzg;àgzjgz»g0ó 20% »g0eZðW‚àZzg»g0ñâW‚à 50% tµ4mø
Y
G (6

Šzu~uV6,ŒƒC�X 11% **>zXW‚àZzg 7%
$4-£4è GGGEZzg¡wó 12%

¤/+;ziµ4mø
Y
Gi}ÆZz6,¼Ã,6,6,]¯C�X (7

Îg`Ðå3zZàvyŠ{¿ñYÃÑÌi}6,VYC�X (8

i}ZkwZg]»¼zqÝ™CìZzg!*¹wZg]ÃÜ~zZ:ŸŠîìX (9

ó
$4-£4è GGGEó»g0eZðW‚àZzg;àgz»g0�i}ÆZ§ZsÝsÅ̂!è~=Í}gS�z{Îg` CFC (10

Å¤/òÃ_.[™ÆRi}6,ŠgzwZg]~ZŸ†™CìX

: FFFF,,,,ØØØØVVVVÅÅÅÅ!!!!****ggggllll Acid Rains ////
~HX 1872 ä«!*gF,Å̃!*gl»f™ Robert Endure (1

»g{âVZzgñR,Çh-VÐ{g`ƒäzZÑ�eZðW‚àZzg**>zXW‚i+ƒZ~DÙZgzVú¢a™̂D (2

ƒñ!*glÆ!*ã~iƒY@*ìX
�X !*glÆ0*ã~iƒ™ËguF,Z̃zg**>uF,˜~psƒYD�Zzg!*glÆ0*ãÆ‚Bi}6,¤/D (3

F,Å̃!*glë�X Acid Rain ZÏÃ (4

i}6,0*ã~!ZšM(,|YCìTÅzzÐ@*Ñ1VZzg*V~W!i0+ÏOW,ƒ™pŠZ�xó‡z){hu (5

ƒYD�X
ZÏ§b»gWæ"5¿.ç EGHc*ZzgZ5huƒYD�TÅzzÐ½Zðiî»ÂxI^Y@*ìX (6

7ŠzV~Ã¦F,IOW,ƒ™aZzZgÁƒYCìZzgÑÅVZnÍ]n{ƒYD�X (7

èÅ6,ÂV~!ZšM(,|YäÅzzÐi}»“Æ‡.Þ7CÙCX (8

7ŠzVÃoƒ́t7M (9

:72g~Æ%äó
&Bg+õ Eó>Þó!*h|Æ@*gógsÅ|c*VZzgËqg'F,Å̃!*gl»DgƒYCìX (10

: FFFF,,,,˜̃̃̃ÅÅÅÅ!!!!****ggggllllÅÅÅÅßßßßgggg]]]]~~~~zzzzZZZZµµµµƒƒƒƒääääzzzzZZZZáááá6666ðððð$$$$™™™™))))éééé GGGGÑÑÑÑ]]]]  ////

(i �Z[:

(ii

(iii
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(iv

(v

(vi

(i

(ii

(or)

ZZZZzzzziiiizzzzyyyy6666,,,,]]]]ÅÅÅÅppppggggZZZZðððð))))‹‹‹‹7777,,,,********((((ÅÅÅÅZZZZëëëëzzzz����;;;;]]]] ////
ñR,Çh-VóØVZzgÎ6,Î7-ƒZð˜izVÐ**&¿.ç

JHzXW‚àk{g`ƒD��cYÆ!*Ñð (1

~V™ZzizyÆ�CÙzVÃ$zg™Šï�TÅzzZzizy6,]¡ƒYCìT Stratosphere ™{
Ri}J-VYC�X (UVB Rays) ~Ð!*Ññ¶�á¬Ñ
ú¢aZz6,!*Ñð™{~îÐgzÇìZk§bi}Å™«™Cì 35 ’Å6,]i}Ð Zzizy (2

ë�XW>�ÛzWÑ]ª Freons geµñZzgZk,,c.çIEz){~³gzjgz»gÞZEwGYD�TÃ (3

ZEwGYD Halons ZEwGYD�XZ#³gzjgz»g0Zzg Halons WvuäÆWÑ]~
�ÂZkÐ{g`ƒäzZà’ZzizyÆ�CÙzVÃvyàCìZzgZzizy6,]¡7,YCìX
W`ÀZkÅ�ŠwZâYŠø7[��Zzizy6,]ÆnÁvyŠ{�X (4

»Þg~~6ð3ŠZzgQ}âgŠzZƒVÆZEwÐ³gzjgz»g0Zzg$4-£4è GGGE{g`ƒD��Zzizy6,]Ã (5

pgZ)‹(™Š¶»!*)̄ƒD�X

: ZZZZ¤¤¤¤////ZZZZzzzziiiizzzzyyyyÅÅÅÅ6666,,,,]]]]¡¡¡¡7777,,,,YYYYññññÂÂÂÂZZZZkkkkÆÆÆÆ}}}}òòòò ////
Z¤/ZziyÅ6,]$zg7,YñÂÎg`Åç**u!*Ññ¶ÃÑi}J-VYC�XZkÆ}òøDfs�

7Š}!*W‚ã�Z]»DgƒYD�X (1

q-ï~W!7Š}ÎÄYD�TÅzzÐ½ZðiîI^YCìZzgâj1CÂxn{ƒY@*ìX (2

(Ðøzxƒ™Z%Zn»DgƒYD�Sî¢~Z%ZnZzg¢Æ Immunity ZK̈ã¸]æZf)Z· (3

ãÐOW,ƒD�X
W\VÅÓCðOW,ƒCìZzgñ»ÈªCÙƒ@*ìX (4

«g~i0+Ïn{ƒYCìX (5

340



bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
. †[Æ7Š}~Šg`fs~Ã̈Kp7ì .1

êVÆqd/õ IG  (4) (Tendrils âezg}) (3) »Œ (2) g37Š} (1)

~Šg`fsS:]0*ðYCì alleles �wÆ®Z# .2

¦[úZï  (4) izZ�VÅaZö (3) S:]Ænf)ŠZg (2) <Æ�h (1)

ŠgCZN[»È .3

Šg]**Ih+{S:]ÃšŠ™Cì (2) Šg]Ih+{S:]É™Cì (1)

2 Zzg 1 (4) Šg]Y0+ZgÐÐ¬ï™Cì (3)

(ZkÆ0»x™D� Palaeontologist âCÙg»ic*]) .4

Zz6,ÆÓx  (4)
“o-ö
E
Z¡IYÆØZ@ (3) g»iØZ@ (2)

854-ö E
E
GEØZ@ (1)

(0*ñYD� Autosomes ZK̈ã7Í/õ
E
G~Ä�hòßã) .5

ZyÓx~ÐÃð7  (4) �h 23 (3) �h 22 (2) �h 21 (1)

Â[Æ' "Origin of Species" .6

ZÁeéz‚ (2) å!*$h4ï FHHÑâgu (1)

(egÖgZ',^eZgzy 4) Framcis Crick (3)

(ì Dominant Charactor æÆ7Š}~ţ̈¹) .7

�»îwD- (4) ^Å‚|#Di~ƒð (3) Õ@»g8-XigŠ (2) Yw»ûz̧q (1)

LLŠgCZN[óóÃtÃ7H .8

gZ',^',Zƒy (4) egÖeZgzy (3) ¤/vYy�w (2) ™q-ZzgzZ? (1)

¹Y@*ì Father of Genetics !*!*ñ74545é EEGEG] .9

gZ',^',Zzy (4) egÖeZgzy (3) ¤/vYy�w (2) ™q-ZzgzZ? (1)

Ð%ZŠì Phenotype ©%: .10

Z0+gzãS:] (2) ªCÙ~îg6,Š3ðŠ¶zZàS:] (1)

5S:] (4) $+rƒðS:] (3)

�wÆ_.Ë{mS¤c*¹ÆaZ™ä~ÄúZïf)ŠZgƒD� .11

4 (4) 3 (3) 2 (2) 1 (1)

ÆÄ�h0*ñYD� (Auto Somes) ZK̈âV~ò~ßãZ�x .12

1 (4) 2 (3) 22 (2) 23 (1)

(ÆÄ�h0*ñYD� Aloomes ZK̈âV~@ßãZ�x) .13

1 (4) 2 (3) 22 (2) 23 (1)

™zñizx»qïëtúÃ!*zg™ä>ÞâñßŠƒÇ 'X' Z¤/ .14

Š~½ (4) ¹V7YY (3) ±Å (2) ±» (1)
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Zy~ÐÃ́ñgzOS¤ì .15

qŠX~Ë�»Zˆs (2) Ã‘iŠÏÅzzÐziy~¶ (1)

zgilÐKã% (4) Š (3)

Æeg»!*iŠZzgR0+g»½ZkÅVwì .16

tÓx (4) Zg&‘4gö
E

� (3) Š¤/F,0ÌZ¡I (2) ëF,0ÌZ¡I (1)

6,0+}»!*izZzgÆeg»!*izZkÅVwì .17

tÓx (4) Zg&“o-öE� (3) Š¤/F,0ÌZ¡I (2) ëF,0ÌZ¡I (1)

ZK̈y~ZãZg&“o-öEZ¡I0*ñYD� .18

7 (4) 180 (3) 1 (2) 110 (1)

(6,ƒ@*ì Gamete !*gzg~~Å̂½»Z®gZyÆÒA) .19

tÓx (4) âV (3) ŠZŠZ (2) !*\ (1)

™zñizxXÅ®ZŠZzgË̂âqÆ3,ZzgâŠ{~Z7ƒCBCì .20

Š¤/F,0ÌZ�x (4) ëF,0ÌZ�x (3) ò~ßãZ�x (2) @ßãZ�x (1)

§»]Åz{�ácT»ÑZK̈ãW!*Š~ÆQC£gÃ4¯**ì .21

-
(£45½ø
G
GE

(4) -745½ø EGE (3) 3,Z
$gC45½ø
E
EGE (2) Z$4-�ð GGßY (1)

:Z#Zq-ZâZqÆYâgZâjw~ŠZ4ƒñ�Âz{ZZDw~âgƒD� (S) Òy .22

&¤t6,ï™D� Niche :ZâZqÆYâg)“ÐvÆnZ (R) zõ
Å9zŸs#ì (S)Ô(R) (ŠzâV9�Zzg R Zzg) (S) (1)

Å9zŸs#7ì (S)Ô(R) (ŠzâV9�Zp R Zzg) (S) (2)

97ì (R) 9ìp (S) (3)

9ì (R) 97ìp (S) (4)

åRúg]ZzgZq-**gï%ŠÆŠgxy�áŠ~»³†Ç .23

±Æå¢5Ò5ë
E
GG� 50% (2) ±HVå¢5Óë E

G� 50% (1)

Óx±ÆOW,� (4) ±Æå¢5Ò5ë
E
GG� 25% (3)

ì Ð�áŠ~™CìÂZzÑŠ~).Zzg.»Úƒ (Bb Zq-Šv).WŠò) (Bb) Z¤/Zq-Šv))Kúg] .24

ì3:1 ìZ#%âŠ{~ 1:3 3,Å± (2) ì 1:3 ìZ#%âŠ{~ 3:1 3,Å± (1)

ì3:1 ìZ#%âŠ{~ 1:1 F,Å± (4) ì 1:3 3,ZzgâŠ{ŠzâV (3)

IŠ-VÆ‚BZq-zZuåÆn�gz\Å®ZŠ 4 .25

8 (4) 10 (3) 4 (2) 6 (1)

����ZZZZ!!!!****]]]]
1)  3 2)  2 3)  4 4)  2 5)  2 6)  4 7) 2 8)  3 9)  2 10) 1

11) 2 12) 2 13) 4 14) 2 15) 3 16) 1 17) 2 18) 3 19) 1 20) 2

21) 3 22) 1 23) 4 24) 2 25) 3
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ââââjjjj1111CCCCÂÂÂÂxxxxZZZZzzzzggggÂÂÂÂZZZZ********ðððð»»»»mmmm .8

ZZZZëëëëïïïï]]]]
§CZgïÐ%ZŠz{Zgïì�§»CfgZùÐqÝHY@*ìX‰Ç~ó‰³ZâV»—óigZ®)ZzgÅ /
~7ŠzVZzg³ZâVÐaZƒäzZà**»g{ZâYz){XZyZâYÃZEw™ÆZK̈yÂZ**ðqÝ™@*ìX

BCìX Joules c*(Calories) ÂZ**ðÅZ»ð /
Æ)z~ƒCìX (Joules) �w 4.2 Zq-úg~ /

¹Y@*ìX Quantum gzÝ~ÂZ**ðÆgLfgZ]Ã /
FÂZ**ðÃ7Š}Ã¦F,IÆnZEw™D�X /
))))ggggzzzzZZZZYYYYÂÂÂÂZZZZ********ððððÆÆÆÆffffggggZZZZùùùù:::: ////

‰ Z,�ŠwZâYq%gZgïZEwHY@*ì)gzZYÂZ**ðÆfgZùBD�X
7Ó4è E
GEÇ~Æîg6,ZEwHY@*ìX CÙi{Ã%gZgïZEw~Ñc*Y@*ìXÈCÙizVÃ¦™Æ (1

Š¸Zzgà~´̧V~Í',ÃÈ™Æ%gZgïZEw~Ñc*Y@*ìX (2

igZ®)óek,~ÃgñVóyzVZzgØVÅF**»g{ZâYÃZgïÆ�ŠwÆîg6,ZEw~Ñc*Y@*ìX (3

ñwVÆÍ',Æ´z{³Zã—Ã!*Ç’Å»g~~ZEwHYg;ìX (4

Z'Zt5+k,ZâY‰»½ók}óÇ~Å**»g{ZâYÃgZ„¸,$aZ™äÆa!*ÝzV~°c*Yg;ìX (5

ÅÂÐqÝƒäzZàZÈIÃðzw~5™%gZgïZEw~Ñc*Yg;ìX (yeast) ZÆ (6

‰¹Y@*ìX  7ŠzV~Šz‹~!*gzg~¿ÆŠzgZy3,%œ/{Zzgª%œ/{pZq-5!*Ä¯D� .1

(Nucellus) %œ/[ (2) (Peri Sperm) c~Z4x (1)

(Zygote) t (4) (Endo Sperm) ZhzZ4x (3)

Šgzfs~Ã̈KÒyŠg„ìX .2

Z#pyÅ**CVÃvy(ìÂpyÅæVßƒYCìX .I

—]gZ−Zx̄ŠzgÆz‰ÜÃOW,7™@*X .II

—]gZ−ZxÃ',ŠZ“™äÆnèc*âVÅŠ-Zg,ñKƒCìX .III

pyÆZz·ƒÃgz1Æng•&ßZƒD�X .IV

Šg„ì III Zzg I (4) Šg„ì IV Zzg II (3) Šg„ì IV (2) Šg„ì II (1)

Z0+gzã!*gzg~»¿Ûzã!*gzg~ÐùZì .3

ëtZzgú»5\"3}å EGEZy~ƒ@*ì (2) izZZzZ−+ÆŸÆZ0+gaZƒD� (1)

ì izZ�V~ÐÃðÌzZ−+ÆŸÐ!*CÙYg~ƒ@*  (4) ëtZzgú»5\zZ−+ÆŸÆZ0+gƒ@*ì (3)
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ŠgzfsZDw»x@{< .4

7ŠzVÆŸÆZy”VÅãCŠ,�½ZÃfí{™@*ìX
Zy~ÐZq-Zì

Ç̀ (2) ZŠgu (1)

Ñ (4) ñà (3)

ŠØ‰ZDwZK̈yÆizZ�VÃeCì .5

ZDwÅãCŠ6,Ã̈KÒye@*ìtŠz7Í/õ
E
G¾§bdwîg6,Z�

Zq-úìX�úg]ÆÂ6~Z¡IYÆZ0+g0*c*Y@*ì B Zq-ëtì�¾YìZ#% A (1)

Zq-ëtìX�úg]ÐÂ6~Z¡IÆZ0+g0*c*Y@*ì B Zq-úì�¾YìZ#% A (2)

Zq-ëtìX�3,izZZ~Zƒ@*ì B Zq-úì�âŠ{izZ�V~Zƒ@*ì² A (3)

Zq-úì�3,izZ�V~Zƒ@*ì B Zq-ëtì�âŠ{izZ�V~Zƒ@*ìX² A (4)

4~¿~WCìXA$ÄÙc*Æ7Í/õ EG 20 ¬xîg6,"5¿.ç EGHc*~Â6»¿Šz0*gÏÐƒ@*ìXZ¤/ZkÅ„CÙ .6

]~»gƒVÐX 2

128 (4) 64 (3) 32 (2) 16 (1)

;gñy»Z�ÛZi™D��%O[Å»g~~Zë™ŠZgZŠZ™@*ìX Vasopresin £¦¼zŠzc*Î6,D .7

Šgzfs~9ÒyÅÙ|#<X
zc*Î6,+¤/Šz~**)VÐpyÐ0*ãÃŠz!*g{_.[™Æ±™@*ì (1)

zc*Î6,+;gñy¤/Š}~pyÐ-gc*Æ_.[™äÃ(,Jä~æŠ™@*ìX (2)

zc*Î6,+;gñy¤/Šz~**CVÐpy~#ÆŠz!*g{_.[™äÃ±™@*ìX (3)

zc*Î6,+;gñy¤/Šz~**CVÐpy~0*ãÆ_.[™äÃÁ™ä~æŠ™@*ìTÅzzÐ%O[Å (4)

lZg~¶WCìX
JzgilÆŴ]~WxÅRÁƒYCìX :I Òy .8

W]~czuF,»̃¦ƒ**W]ÆÝƒ»!*)̄áCìX :II Òy
ŠzâVÒyß�  (4) ŠzâVÒy9� (3) 9ì II Òy (2) 9ì I Òy (1)
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½ZZzgg;öÆn6,0+zV»Zq-´‘ÐŠzu}´‘Ãw•™**B@*ìX .9

W!*Š™**  (4) ˜‹¯** (3) Üky (2) Zh** (1)

<Úg3~%0*@*ìXtW×W×ŸÆZ¡IY‰;BócóuóW@z){»g™@*ìXåîg6,»g”{< .10

B@*ì
%c*C<  (4) èpZg (3) !{š0î

EE
G (2) t (1)

Šgzfs¿ÃZyÆZdwÐ5N .11

7Í/õ
E
GÆZ0+g‰Ãi)¶K3(ÐÂZ**ð{g`ƒCìX (i ¿§c*y .a

‰Ãi)¶K3(ÅF,I½ZðZbZ‰»g0eZðW‚àZzg0*ãÐƒCì (ii ï~w .b

7Š}ÆŸÆZƒZð”VÐggZ]Åßg]~0*ãÅ¶ (iii **>zÂ� .c

c~ñ�Š**>ŠXÃ**>zÂ%·]~ps™** (iv Ã¦F,I .d

d-i óc-iv ób-iii óa-ii (2) d-ii óc-iii ób-i óa-iv (1)

d-i óc-iii ób-ii ó a-iv  (4) d-iv óc-i ób-ii óa-iii (3)

fZ™ÅzZ−{»°Šk,J-À}Šðg„¶Z,VäŠ¬%™0Æ0*ã~Šk,J-»x™äÐZyÅZÄ_VZzg¢i .12

YCìZkÅzõ
¿§c*y  (4) ¿Óf (3) ',zV¿Šß` (2) ŠgzV¿Šß` (1)

z{ZæUäÅÃÒ™g;ìXQ . ZkÆ¸ðÆn}6,'ÐWD� . gZ¯Zq-ŠÎ,)®)»¤̈Dì .13

gZ¯Èg;ì%'Ð:UƒXZkä'ÎVÅzzeð
!*Ú  (4) gK/ (3) �Zã (2) ‚ (1)

����ZZZZ!!!!****]]]]
1)  3 2)  4 3)  3 4)  1 5)  1 6)  3 7) 1 8)  1 9)  2 10) 4

11) 1 12) 2 13) 2

Unit 6.0

fgÜä¹%¼yŠ��i}Ã™s™äÆn»gWæƒD�Xz{t� .1

pŠ́Ø  (4) ™g@ (3) aZà} (2) ¹à} (1)

Z¤/gzi%{Åu¤/ñVÆnË¿Æ0*ãÆZEw»ˆ[ÎäÅ¢zg]ƒÂZy~ÐÃ́u¤/ò6,̈g7H .2

Y**e’X
]VZzg!-VÃ(,J** (2) ÅWZzgåä (1)

šMZsZzg.**  (4) ',@ZzgÀ}Šð** (3)

¤/Zx#Ã5@*ìX¤̈Dä 50 B{0*ãÆÙ~ 300 #»²w§”{ƒ@*ìZ#%Zq-¤̈Dä .3

B{0*ãeZmìXZzgŠ8 200 ¤/Zx#»ZŸ†H�#Æ0*ã~¹7ƒ@*ìX¤̈DäÙ~ 50 '×h+
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ì%#»¼z¹ƒŠHìÔ!*¹#Ã¹™äÆnH0*ãŠg»gìX
B{ 100 (4) B{ 200 (3) B{ 300 (2) B{ 50 (1)

Zg»yÆ{0+ZyÆfg=gziZ:Åu¤/ñV~ZEwƒäzZá0*ãÅlZgÃec*ŠH 6 qgzfs].zw~ .4

Zq-Šy~ZEwƒäzZá
À0*ãÅlZg){~(

u¤/xV xÁ»
�

1200 .äÆn .1

35 ÅWÆn .2

80 À}ŠðäÆn .3

30 ',@ŠðäÆn .4

25 �Ûl™s™äÆn .5

1370 {0+ZyÆfg=Zq-Šy~ZEwƒäzZÑÀ0*ã .6

0*ãÅlZg»ˆ[ùÎc*YñÇ  Zq-{0+ZyÆZq-�ÛŠÅ§sÐZq-‚w~ZEwƒäzZá
Ð„™, 6 Zq-Šy~ZEwƒäzZáÀ0*ãÃ (1)

Ð¢[Š, 365 Zq-Šy~ZEwƒäzZáÀ0*ãÃ (2)

Ð¢[Š, 365 Zq-Šy~ZEwƒäzZá0*ãÅÀlZgÃ (3)

Ð„™,X 6 Ð¢[Š,ZzgQ 6 Ð„™,ZzgQ 365 Zq-Šy~ZEwƒäzZá0*ãÅÀlZgÃ  (4)

B{ 500 Zq-¤̈Dè~0*ãÆ¦/gäÅÑbeöÆnZq-Š/™@*ìXèÆ%äÆfg=Zkä .5

4Ñè~0*ãÆ¦/gäÅÑbHìX 20 0*ãÃÕŠc*XZkäŠ¬%0*ãÃ¦/gä~½ã
B{&4 500 (4) B{&4 250 (3) B{&4 200 (2) B{&4 25 (1)

½ãH**¶zXZzgWxp¬xƒZ¯D�X .6

‚ƒZ 98 (4) ‚ƒZ 65 (3) ‚ƒZ 50 (2) ‚ƒZ 20 (1)

âùZzĝkÆeöÅZ»ÇVÆ!*g}~Šg`fsÒyÃ7,³Šg„ÒyÅÙ|#< .7

âO]ÆwÅeö{c*B{~ÅYCìX :I Òy

k̂ÆwÅeök¢ac*kT¢a~ÅYCìX :II Òy

9ì II ßZzgÒy I Òy (2) ßì II 9ZzgÒy I Òy (1)

ßì 2 Zzg 1 ŠzâVÒy  (4) 9ì 2 Zzg 1 ŠzâVÒy (3)
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Ã5N B Zzg A qgzfs~ .8

B A

(nm **â¢a) 1000 (i Zq-Z"5½n.ç GEYHZx (a

(nm **â¢a) 10 (ii Zq-B¢a (b

(nm B¢a) 10 (iii Zq-âMz¢a (c

(Mm âMZy) 1000 (iv Zq-T¢a (d

d-i óc-iii ób-i óa-iii (2) d-iii óc-i ób-iv óa-ii (1)

d-iii óc-iii ób-i ó a-iii  (4) d-ii óc-i ób-iv óa-iii (3)

Šz»0+Zg6ð3Šyh+ä»tg{Š}g;ìXp‚].ÆzZ−ä6ð3Šyh+ä  ‚].ÆzZ−Zq-‚yìX .9

~Šp7Š3ðYè
ÁaZzZg (2) iF̂Zzg0*ãÅWßŠÏ (1)

tCÙizV»:LáCì  (4) `Æ7ŠzVÆ‚KÅÁ›zú (3)

»òe.ÞgzK3g;ìXZkÆZ*Šä¹%e.ÞgzK¯äÆnZq-yŠ�t»ZEwƒ@*ìXZk»**x .10

cZ$4o-ê G
IG  (4) ¯zzñ**k (3) P (2) Zƒ (1)

Ã"5Ðê
JGÅãCŠ6,Zy~ÐZq-»Š)¤t(ì .11

Ç (4) Åeg (3) egl#ð (2) µ (1)

(Ù|#<X WBC Š~ˆz„»x@{™ÆZy~CpyÆúVÅ) .12

2 z„D 1 z„D
(Neutrophils ®sI) Lymphocytes

Å.§ö
E

\
(Basophils Z‚kI) Monocytes q-âZC7Í/õ EG

)ŠZ:ŠZg 2 z„D ŠZ:ŠZg  1 z„D (1)

)ŠZ:ŠZg 2 z„D pyÆuc7Í/õ EG  1 z„D (2)

pyÆuc7Í/õ EG 2 z„D pyÆC7Í/õ EG  1 z„D (3)

ŠZ:ŠZg 2 z„D )ŠZ:ŠZg  1 z„D  (4)

Zk�aÅÙ|#ÙTÅãCŠ6,ŠØ‰¤/z\ÆZ�xÅŠgzÈ~Åˆ .13

B- ¤/z\ A ¤/z\D
Ù* mC3
(âÙc* ³Zã3

öi)G  (4) 3âù (3) %œ/~G (2) ~Š-Zg ¨ (1)
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¦k,»x@{™,T~•c*»“»g~iF̂âj1CÂxñ�Šì .14

qgzfsYâgzV»Ã̈K�hZ¦k,~Š3ñ‰!~pgzVÅ9úÒÏ™@*ì
yÍlZzg*~  (4) ZK̈yZzgß&×~ (3) ‚,$Zzgß&×~ (2) �uZzgQÅð O (1)

Ãµ7Š}~gŒZyÆŠzu}êVÐZƒCì .15

4 (4) Wx (3) ñi (2) − (1)

Zk¿~ë�^á)$(ÆOñ7à(£4è
G
GEá)$(YVZEw™D� .16

7à(£4è
G
GEá)$(W‚ãÐŠø7[ƒCì (1)

�^á)$(ÃÎgZcƒD�t0*ãÆggZ]Ã¦7™MhX (2)

Ã¦F,I¿7à(£4è
G
GEá)$(6,«ì (3)

(�^á)$(Ð7à(£4è
G
GEá)$(;6ì 4)

ZkÅZëzz  7ß~)%½ã(Z&+7~igZ®)~æŠÇgì .17

÷ZzgZ&+}‚âVÆn½ZáÐ½7gpgZuì (1)

7ß~Æ™ÃigZ®)~½Zð3ŠÆîg6,ZEwHY@*ì (2)

%rÅ6,zgl~Špgnp� (Layer) %rZzgú (Biolers) ‚y¡ (3)

Zk»Í“Á7~Šø7[ìX (4)

È‚àÐOW,{´̧V~»§WBÙÂx»ZEwHY@*ìXYè .18

Zy»V6,0*ãÅŠø7!**³ƒCì (2) Zy»V6,”h+!*glƒCì (1)

ÁPÆ‚BZkÂx»XRV~Äƒ**W‚yì (3)

4+§iì (Furrow irrigation) .zZá´̧V~**CVÆfg=WBÙ» (4)

!*g!*iŠzge$Æfg=Šz!*g{ZEwHYYìX»½Ã!*iŠzge$™äÆnŠg`fs (7) @*‚] (5) »½Ã0*õ .19

~Ã̈KÒyŠg„7ì
âjw~WßŠÏÃÁ™ä~æŠ™@*ì (2) tÍ]ÅÉðÃÁ™ä~æŠ™@*ì (1)

tñÌÅp~ZzgèÆÉƒ~æŠ™@*ì (4) tŠgCz‚bÆ™«ÆnæŠ™@*ì (3)
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»½»Ÿù™**c*ic*Š{»½»  Šg½VÃ»R7,@*ìX 25@*15 ë»½6,¹Ïq,˜�XZq-H»½¯äÆn .20

ZEw™ä»Èì%ic*Š{®ZŠ~Šg½VÃ»RTÅzõÐÍ]ÅÉðƒCì
Šgzfs~ÐÃ̈KÍ]ÆÉƒÃXä»§i7ìX

»½ÆŠzâVY+$r&6,.$™** (2) WyÑMZJ**] (1)

CÙZJ**]c(,}ÂaZEw™**  (4) »½Å!*iŠzge$ (3)

qgzfs~z{Ã́u¤/òì�âjwÆDÅÃÒ~ì .21

'×h+Q}âgŠzZNŠb (2) 6ð3ŠzV»)ëwZEw (1)

§C3Š»ZEw  (4) `Å!*ª]Ã°** (3)

Šgzfs~Ð¤̈D»Ã̈K¿z‚LÆ²:ZEwÅ?Ï™@*ìX .22

“ÉÆn»½Z]ÃMh** (2) ZEwÆ9̂Ã7È™** (1)

#{)®)ÐZä3z‰ÜÑQZzgDÈ™**  (4) ½ZÃÃhZŠZy~¦ (3)

W\‚yÃQzV6,‡10*äÆÃyÐ§jÅ?m,Šï�X²ZkÅ̀»E”h+OW,ƒ@*ì .23

7Š}ÆOW,{êVÃïw™ZkÃ7Š}Æ−z~gÄŠ,X (1)

7Š}ÆOW,{êVÃïw™ZkÃE~Zq-§sgÄŠ, (2)

7Š}ÆOW,{êVÃïw™ZkÃZq-i}Æ¥/ñ~Š!*Š,ZzgèÐeJ7-Š, (3)

7Š}ÆOW,{êVÃïw™ZyÃ°Š,  (4)

0*ãÅWßŠÏÃgz1Ænqgzfs~Ã̈Ke:7ìX .24

iCÙYQâŠzVÃŠgc*ƒVZzg*V~ghäÐ¬Zk~ñ�ŠvyŠ{âŠzVÃ"ZW,™äc´`H (1)

Y**ecX
`ÆaZzZgÅ&¢AÃ4¯äÆnigZ®)~6ð3ŠZzgQ}âgZŠzc*]»ZEw (2)

ZK̈âVZzgYâgzVÅÑØVÃŠgc*ƒV~:²Yñ (3)

§»C¿Ð¹ƒäzZá™0ZEw™, (4)

Ätä¹%§»Càq»Døg}yÐÑzqƒ@*ìXZ¤/W\ZkÅ@*Gz×e$™D�ÂZkÆnW\ .25

»Z½öyHƒÇ
ZnÆ£òYßVÔ]VZzg!-VÅaZzZgŠ¶zZá7Š}Î** (1)

‡3¯äÆnYwÂh**&»R (2)

yzVÆA´̧VÐ7ŠzVÃïwŠb (3)

ÜsY−Zg7Š}ZÇ** (4)

����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  4 4)  3 5)  1 6)  4 7) 3 8)  - 9)  4 10) 2

11) 3 12) 4 13) 2 14) 4 15) 2 16) 2 17) 2 18) 2 19) 4 20) 4

21) 4 22) 4 23) 4 24) 2 25) 1
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§§§§»»»»]]]]~~~~qqqqDDDDggggDDDD********]]]] .9

pZ]XZ�xÆŒÛRģzZá¤/zƒV~ZyÅS:]~0*ñYäzZá̧‡]LLpZ]óó Variations /

BD�X
±X7ŠzVc*YâgzVÐaZƒäzZá6Y0+ZgZq-c*Zq-Ðic*Š{z−~�-VÐ¿Â6 Offsprings /

Æfg=qÝƒäzZá6��LL±óóBD�X
ÏX¹Zq-Sàpƒ@*ì�Ë�bÃÂZg_c*âjwÐqÝƒ@*ìX}Wç»g8-Zq- Traits /

S¤ì²Zk»({ÔYc*Èg}g8-~0*c*Y**¹B@*ìX
^¹Ò5é IGCgz\X¾�b~ªCÙ~îg6,Š3ðŠ¶zZàS:]ÃLL^¹Ò5é IGCgz\óóc*LL©âqóó Phenotype /

¹Y@*ìX
QCgz\X¾�b~0*ðYäzZàQC¯zL̂LQCgz\óóc*LL�âqóóBCìX Genotype /

0*ñYD�TÆ alleles ë&XX�bT~Zq-S¤ÆaŠz7V�Šá Homozygous /

XYYc*RR Ë~åÆÒpÐZq-„nÆizZ�VÅ»g~Š@YCìX}
0*ñYD�TÆË~ alleles Š¤/&XX��T~S¤ÆŠzZ�Šá Heterozygous /

XRrc*Yy åÆÒpÐŠzZizZ�VÅ»g~Š@YCìX}
WiZŠZ:eÏXS:]ÆCÙ�hÆúZïŠv�hÐWiZŠZ:îg6,e{ Independent assortment /

ƒD�XZkÃWiZŠZ:eÏ¹Y@*ìX
BCìX Allele �ŠáXåÅz{�Šŵc*�h~�S:]Åf)ŠZgƒCì�Šá Allele /

ÂZg_XZzÑŠ»zZ−+ÐÐVc*S:]»qÝ™**ÂZg_B@*ìX Heridity /

ò~ßãZ�xXZ,™zñizéXÅ®ZŠZzg:ËâqÆ3,ZzgâŠ{~p~7ƒCÉ Autosomes /

�hò 22 �XZ7)Ò™zñizxc*pŠß6Ì¹Y@*ìXZK̈ã7Í/õ
E
G~  7VƒCìXò~ßãZ�xBD

ßãZ�x0*ñYD�X
@c*ÒßãZ�xXZ,™zñizé�½ç™D�@c* Sex chromosomes or Allosomes /

ƒ@*ìX 'Y' (2) 'X' (1) ÒßãZ�xBD�XtŠznÆƒD�X
ŠgCZN[Xtz{§iZN[ìT~ÜsŠg]„t…/õJ™Cì%Ã̈KY0+ZgZk Natural Selection /

âjw~i0+{g{YìZzgZK±ÃWÐ(,JYìZzgÃ̈Khuc*¯]ƒY@*ìX
ëF,0ÌZ¡IYXZ,Z¡IYXÅ:ZzgZ0+gzã‚|#7VƒCìLLëF,0Ì Homologous Organs /

Z¡IYóóBD�ÔpZ{ZyÅÛzã:ZzgZdwZYV:ƒVX
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ZK̈ãZg»YXZK̈ãZg»Yz{îsZg»ð§iì�].h+ŠzgÆZK̈yÆ¼gJ-øg~ Human evolution /

gÉð™@*ìX
)F,0ÌZ¡IYXZ,Z¡IY�‚!Z±gÐZƒVpZdw~x/ƒV)F,0Ì Analogous organs /

Z¡IYë�X
ÜS¤XZq-±ÐŠzu~±~ÐVÅÃ»¿ÜS¤B@*ìX Inheritance /
Zg»YXZg»YZq-NZzgÚ¿ìT~Zq-îsz9ÆˆY0+ZgÅâqFnÅp=VÆ Evolution /

ik,ZW,5ZâZq~psƒYCì�ZÝZâZqÐ!*ÇZƒCìX
“o-ö
E
Z¡IYXZ,Z¡IY�YâgÆn»gWæ7ƒD“o-öEZ¡IYc*ZgZ¡IYBD�X}ZK̈âV Vestigial /

~¢6,!*wÔÛzã»yz){X
854-ö E
E
GEØZ@XZ+˜&Ò54è

IG
G�Z�-VÆ<~0*ðYC�ZzgZktCk Ebryological evidences /

ƒ@*ì%CÙY0+Zg»Šzg§]ZLW!*zZ].ZŠÅ‚!S:]ÃªCÙ™@*ìX854-ö E
E
GEØZ@BD�X

Z�xÆŒÛRmgppzZá¤/z:~pZ]ÜsªCÙ~ƒD�X /
Y~ZkX6,»x™**ÑzqHX 1857 pZ]¾§bZq-±ÐŠzu~±J-vƒD�X¤/vYyrwä /

�wä‚]ºtS¤‰Yw»g8-ÔZk»Yñz̧qÔÕ@»g8-Ô‚|#Ô̂Å‚|#Ô�»îwÃÉHX /
±~ÓxœV»g8-igŠåX F1 Zq-‘ïŠ/~ /

Å 3:1 !g8-ÆqÝƒñXZk»^¹Ò5é IGCgz\ë�XZzgt 25% igŠZzg½ã 75% ±~½ã F2 /
Ú~0*ñYD�X

¹ Allele æÆCÙ7Š}~ŠzúZï0*ñYD��ºmS:]Æf)ŠZgƒD�XqIŠác* /
Y@*ìX

(Law of Independent S:]ÆCÙ�hÆúZïŠv�hÆ‚BWiZŠe{ƒD�XZÐWiZ:eÏ»ç /
¹Y@*ìX Assortment)

igŠZzg!g8-ÆœVÆfvÐÓxigŠg8-ÆÕ@qÝƒD�XZkn%igŠg8-Zq-¸̈¬ïìX /
»Zq-zZK±~v™D�X (Allele) CÙzZ−+"F,KMÉIŠ! /

B@*ìX (Heredity) zZ−+ÐÐVc*”:]»qÝ™**ÂZg_ /
ZzgZq-�hÒßã (Autosomes) ò~ßãZ�x 22 �h™zñizx0*ñYD�XZy~ 23 CÙZK̈ã7Í/õ

E
G~ /

0*ñYD�X (Allosomes) Z�x
Óguä¹%Zõ!S:]Z‹±Æâ&zV~vƒC�X /
CÙâqM®ZŠ~â&±ÃaZ™CìpZy~ÐP„i0+{0*D�X /
ëF,0ÌZzg)F,0ÌZ¡IYZzg854-ö E

E
GEØZ@Zg»ð©]ÃzZã™D�X /
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PÏx/ƒCìXYètZq-zZuW!*ŠzZ].ZŠÐñgzOîg6,vƒD�X /
g»iŠ*i0+Ïc*Š*#Æ%âVÆØZ@ƒD�X�ŠgC¿Æfg=ôpGYD�X /

¹Y@* Sex Chromosomes or Allosomes Z,™zñizé�854ø EGE»ç™D�@c*ÒßãZ�x /
ìX 'Y' (2) 'X' (1) ìXtŠznÆƒD�X

BCìX (Alleles) åÅz{�Šŵc*�h~�S:]Åf)ŠZgƒCìX�Šá /
B@*ìX (Inheritance) Zq-±ÐŠzu~±~ÐVÅÃ»¿ÜS¤ /
B@*ìX‰Wç»g8-z){X (Trait) z{Sàp�Ë��ÃÂZg_c*âjwÐqÝƒ@*ì¹ /

Imdependent Assortment S:]ÆCÙ�hÆúZïŠv�hÐWiZŠZ:îg6,e{ƒD�ZyÃWiZŠZ:eÏ /
¹Y@*ìX

B@*ìX (Heredity) ZzÑŠ»zZ−+ÐÐVc*S¤»kqÝ™**ÂZg_ /
ƒCìX 3:1 ±ÅÚ F2 /

g»iŠ*i0+Ïc*Š*#Æ%âVÆØZ@ƒD�X /
(Survival of LL��pZ]Æfg=âjwÐ_“aZ™D�Üsz„i0+{gT�XóótZßw’ñZ* /

B@*ìX Fittest)

™zñizé0*ñYD�X (46) �h 23 CÙZK̈ã3 /
™zñizxƒ@*ìX 'Y' Zzg 'X' ƒD�Z#%3,úV~Zq- (XX) ™zñizx 'X' âŠ{úV~Šz /

B@*ìX (Palaentology) g»i»_·»ic*]c*nzx] /
±~ªCÙƒ@*ì F1 rwÆ‡ây¸ÏÆ_.ËS¤Ænf)ŠZgZq-�h�Š!~ÜsZq-�Š! /

Yèz{�Š!Šzu}�Š!6,¸̈W@*ìX
(Genetic Drift) ‰Zz‡]qŠU*]c*ËW!*Š~~PºmS:]~p´VzZµƒC�XÃ�p~ /

aZƒCìX (Diversity) ¹Y@*ìXTÅzzÐW!*Š~~àq
ËZâZqÆZ0+gzZµƒäzZàgKgKp´VpgŠZg»YBCìX /

(Endangered Spcies) Z,7Š}c*YâgzVÅZâZq�nzxƒäÆŒÛd$�ZyÃç}ÐŠzegZâZq /
ë�X

�I™âwZzg Great Indian Bustard ç}ÐŠzegZâZq~)~TÃÍKF,ZÕÑ¹Y@*ìZzgZq-6,0+{ /

� 6,»ÖÐmgnp�¬@̂',ZñDâjwZzggizZßŠÎ‚ÌWsZ&+c*Å§sÐYg~™Š{z„~t�áï
ìX Poecilotheria metallica ÍKF,ZÕÑ»‚³**x /

ZâZqnzxƒDYgì�X 27 ZzggziW: 10,000 �gâCÙâj1]Z~‰Zz‰zZÍÆ_.Š*~CÙ‚w½ã /

ÎZŅ̃Zò̂',ZñDÍCi0+Ï� I.U.W.C. Zzg World Wild Life Federation (WWF)

Red List c*Red Data Book ç}ÐŠzegZzgnzxZâZqª7ŠzVZzgYâgzVÆZâZqÐ0
ÅZ�á®)™CìX Book
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Í]§C™{Æf{],ƒD�X /

7ŠzVZzgYâgzVÆŠgxy0*ñYäzZá̧‡]ZzgZlxÃ„§Càq¹Y@*ìX /

7ŠzVZzgYâgzVÅz{ZâZq�Š*Ð¸T$ƒ`�Z¹nzxZâZq¹Y@*ìX /

Ã**geÑg«äYâgzVÆ',@*î»_·HX /

y¯CìX / íŠ-ZgzV6,A~ÅæŠÐZC9Ÿ0î FG (Wasp) ¿ /

T¹ic*Š{xZzgÎWÅ&¢AÅqïƒCìX Dolphin /

ZLŸÐŠz$+1ŠZg6ðâŠzV;àgzYEyZzg;àgzX6, (Bombardier Beetle) Â\',‚äzZÑÈ3,Z /

W‚à»ZyZ`™@*ìX
z){Zn (Imitation) ZzgÕà (Conditioning) æzr (Imprinting) î™** (Instinct) Ó /

ÆYâgzVÆ',@*î�X
k6ÆÍ“pgg†ÆŸÐJ**ÍZg1WCìX /

6íÔYw!~Ð%0*äÆn**>zXæŠÇgU*"$ƒCìX /
Ÿg�Z]ÐæZfÔ]V»g8-Ô1Zzg'×}Æ£g~ZŸ†Æn7N*ôçzyƒ@*ìX /
kc*]!~Ði}Ð_.[™äa,.ZðJ-%0*äÆnÃg̀gkZEw™C�X /

³**>zX�ÛZë™@*ìX 150 @*50 Zq-’í»7ŠZ°45¿.ç XGH /
ÅzzÐè~ŠgC3ŠZzg0*ãÃ Humus i}ÅZz6,~R�v}ŒêVc*m@*]z){ÐµƒCìª /

gzÆgppÅ{¤~ZŸ†ƒ@*ìX
Zq-ŠgC3ŠìT~ŠzŠ|ÔŠ„ÔâÇñ»Í',Zzg%O[ZëZbZYƒD�X Panchagavya /

6ð3ŠÅVw�X Super phosphate Zzg NPK -gc*Ô /
¹Y@*ìX Friendly Insects Z,�Z]�vyàäzZá�Z]ÃNzw™D�Z¹ /
Æ§jÐ£/S:]Æ (Hybridization) ZzgŠzÝ: (Genetic Engineering) 8545ë EGEHZb8- /

qïœVÃ»gHY@*ìX
‚0*ãÃ»g1;àg�Å»g~~ZEw™D�X 0.1% 7Š}Ã¦F,IÆ¿ÆŠzgZy /

»g0eZðW‚à»Z+Cå EEEZ[Zzg0*ãÅó7ŠzV~Š‚Æfg=ƒCìX /
BCìX (Inherilance) zZ−+Ð”V~S:]ÅÃÂZg_ /

Åzzƒ@*ìX (Factors) ÂZg_Æà]Ã¬Urwä?m,HXZkäzŸs#ÅÆÂZg_LúZïó /
�hZYãßy 22 ìZk~ 46 Å®ZŠ (Diploid) ŠzCÙ~qª  ZK̈âV~ßãZ�x)™zñizé(Å /

(ƒD�X Y Zzg X ZzgZq-�h@ßãZ�x) (Autosomes) WIÎé
Æ{�X DNA Ð»gƒD�X854ø EGE (DNA) e~WËgZ&43ð JGEEÀZŒ (Genes) 

854ø EGE /
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ßãZ�x)™zñizé(0*ñYD�² X ZK̈âV~ç:@ßãZ�xÆ5\6,«ƒ@*ìXâŠ{~Šz /
@ßãŸƒ@*ìX Y @ßãŸƒ@*ìZzgZq- X 3,~Zq-

(Definitions) °°°°dddd]]]]
z{ßãZ�xX6,ç:ÆnHg{854ø EGEÆÎZŠvS:]zZá854ø EGE0*ñYDƒVX ::::(Autosomes) ZZZZYYYYããããßßßßyyyy /

tZq-QCyZ!ì8g)4è EGOW,{¿**³854ø EGEÅzzZzŠ})¾V( :::: (Colour blindness) gggg8888----********ÙÙÙÙÏÏÏÏ /
g8-Zzg!g8-~×7™YX

ÂgZ_ZzgpÐ0‚b»_·X :::: (Genetics) $$$$hhhhÒÒÒÒ5555éééé
EEEE

GGGG]]]] / QQQQ]]]] /

Åzõpy~Z+A)é
E
EŠzZµ7ƒ@*X (Gene) tZq-QCyZ!ìT~**³854ø EGE :::: (Haemophilia) ååååRRRR /

tZq-QCyZ!ì�**³854ø EGEÅzõÑhƒCìXT~ucúV~ :::: (Thalasemia) 
((((££££ÓÓÓÓ4444gggg....5555éééé
GGGG

GGGGGGGG /

å‰07»gƒ@*X
S:]»zZ−+Ð”V~vƒ**X :::: (Heridity) ÂÂÂÂggggZZZZ____ /

Z�ÛZŠÆÎQC�Ût :::: (Variation) ppppZZZZ]]]] /

�wZLŠ!*]ÆnæÆ7Š}ÃÉHZzgZkÆ‚]úc*VS:]Æ„Š�hzVÃ1‰îs,-,! /

Õ@ZzgigŠÕ@z){X

ZkäæÆ7ŠzV6,0*gik,ÏÅFŠ!*]FYVJ-GZzgCÙ±Æ7ŠzV»x@{HZzgÂZg_ÆãCŠ~à]Ã /

?m,HX
(Father of genetics) ¸Z2Q]ÅZ‚kc*ãCŠ�XOç�wÃ!*!*ñQ] / ÂgZ_Ætà] /

¹Y@*ìX
�wäec*%CÙ�t~CÙS¤ŠzúZïÐNzwÅYCìX /

¹Y@*ìX (Genes) túZïÃ%W`854ø EGE /
Z0+Zi~F,KMŠñƒñƒD�X (Linear) 

854ø EGE,™zñizé6,é /
e~WËgZ&43ð JGEE®Ó½øZŒÐ»gƒD�X (Genes) 6ðîg6,854ø EGE /

zZ−+Ð”V~S:]Åv854ø EGEÆfg=ƒCìX /
êñVÅÙ|#ÆnÂƒäzZÑEÀZŒ<,e~ZyZ}¢5¾æ

EEY6,ìB@*ìX /
ÌCÙ�ÛŠÆn»Šƒ@*ìX (DNA) ZèVÆ¶K**])¢5¾æ

EEY6,ì(Å§be~ZyZ} /
Ë�ÛŠÆCÙ3»e~Z+Z}Zq-„§b»ƒ@*ìX!*w,ë~j+,pyÅ!*ª]z){�̀xÆ£x6,0*ñYD /
ƒVZÝêxÅÙ|#ÆnZEwGYD�X
tZq-QCyZ!

(Ÿ5Ó4g.5é
G
GGGìX /

ZkyZ!ÐOW,Z�ÛZŠ~å‰07»gƒ@*X /
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OçZyZ�ÛZŠ~z{854ø EGE�å‰0»g™äÆf)ŠZg„**³ƒD�X /
Z,Z�ÛZŠÅi0+ÏXäÆn!*g!*gÜpyÑiòƒ@*ìX /

Æfg=ps Gene transfer treatment ZkyZ!ÃŠg„™äÆn**³854ø EGEÃ**gï854ø EGEÐ /
™Šc*Y@*ìX
(Ÿ5Ó4g.5é
G
GGG,åRZzgg8-**ÙÏPÂZgOyZÒV�XOçtQCFgc*VBC�X /
(Ÿ5Ó4g.5é
G
GGG~å‰0Å@*;Ð0å**³ƒ@*ìOçZ,Z¾mÆŸ~å‰0Áƒ@*ìZzgZyÆŸ~ /
!*0*È~ÜpyÅ¢zg]gSìX

gÂX åRV~Z+A)é
E
EŠpyÆnŠg»gâŠzVÃ»g™äzZÑå**³ƒ@*ìXZ#LZ,¿Ãin4ìpy»y7 /

ÐOW,gT�Zy~Ì854ø EGE**³ƒäÅzõt¬g£Ñh (Colour blindness) Z,Z¾m�g8-**ÙÏ /
ƒ@*ìXZ,Z¾mZgùV~&ÑB{ð EEmucZzg!g8-ÆŠgxy�Ût7™MhX

ÐtyZÒVŠzgÅY$Ë�X (Gene transfer therapy) **³854ø EGEÅ**gï854ø EGEÆfg=p~ /
(ìX Y Zzg X @ßãZ�x) 2 Zzg (Autosomes) ZYãßy 44 ZgzyÆ™ñizé)ßãZ�x(Å®ZŠ /
™zñizxZkÅ X WIizéZzg 22 ™zñizxZkÆ!*\ÐvƒñZzg!*¹ Y WIizéZzg 22 ZyßãZ�x~ /

âVÅY+$ÐvƒñX
™zñizx6,0*c*Y@*ìX x (Gene) g8-**ÙÏÆÚzZÑå /

™zñizxT6,ÚzZÑåìâVÐvƒZìOçt¹YYì%t¬g£âVÅ§sÐZk~vƒZX x /
úgÂV6,tZ²ZxÎ**%z{3,ÜZzÑŠ7aZ™g„�ßìX /

WIizéZzg 44 0*ñYD�XZzgúg])âŠ{(~ y Zzg x WIizéZzg@ßãZˆx 44 ZK̈âV~%Š)3,(~ /
0*ñYD�X x Zzg x @™zñié~

@ßã x WIizéZzgZq- 22 %Š)3,(Šz§bÆë~j+)Z4é(»g™@*ìXT~Zq-nÆë~j+~ /
@™zñizx0*c*Y@*ìX y WIizéZzgZq- 22 Ÿ0*c*Y@*ìXZ#%ŠvÛ®ZŠ~

@ßãŸÆ‚BaZ™CìX x WIizéZzgZq- 22 úg])âŠ{(Óx"3zõ EGE /
@ßãŸƒ@*ìúÃ!*gzg™@*ìÂâñßŠâŠ{)±Å(ƒÏX x Z¤/Z4xT~ /

ƒ@*ìúÃ!*gzg™@*ìÂâñßŠ3,)±»(ƒÇX y Z¤/Z4xT~@™zñizx /
Oçúg]6,tZ²ZxÎ**%z{3,ÜZzÑŠ7aZ™g„ìßƒÇYè3,ÜZzÑŠ»aZƒ**{ØZky6,«ìZkn: /
„%ŠZzg:„úg]ZkÆŠzÙŒÛZgŠñYMh�X

�h(0*ñYD�Xtï~„ÆŠzgZy.e$ 23 ™zñizé)ßãZ�x() 46 ZK̈âV~ŸÆCÙ3~ /
zZãîg6,Š¬ðŠï�X

~0*ñYD�X�h»Zq-™zñizx!*\ÐZzgŠzuZ™zñizxâVÐ (Pairs) ßãZ�x)™zñizé(�hzV /
qÝƒ@*ìX
t™zñizéS:]ÃZq-±ÐŠzu~±~v™D�X /
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(Sex (�ÛŠÆ:»ç™D�Xt@ßãZ�x y Zzg x �hzV~Šz™zñizé) (23) ™zñizéÆ /
BD�X Chromosomes)

BD�X (Autosomes) �h™zñizéZYãßyWIizé 22 !*¹ /

Hybridization        ŠŠŠŠzzzz3333±±±± 9.1

/•7ŠzV~4~ÑäÆnZN[ZzgŠz3±Æ§hVÃZEwHYg;ìX
/Ih+{S:]ÆqïŠznÆ7ŠzV~0*gik,Ï»¿™zZc*Y@*ìZzgZêœVÃ¦™ÆW&45å JGE{ñÌ~ZEwH

Y@*ìX
ë�Ô Hybrid ZyÐqÝƒäzZá7Š}ÃŠz3±   / 

Šz3±ÆWxÔÂLÔYxÔ7ëÔZzg†[¹=wƒ`�X   / 

Šz3±Æ7Š}S:]~âŠg7ŠzVÐZZƒD�X  /
Šz3±Æ7ŠzV~aZzZg£ò7ŠzVÆ£¨~ic*Š{ƒCìX  /

 Plasm £ò7ŠzVÆœVÃ¦™ÆñizVqÑ]~ZyÃôp™**@*%w~ZEwHYnỒxât»¦™**  /
B@*ìX Collection 

77774444555544445555éééé EEEEEEEEGGGGEEEEGGGGCCCC2222 Genetic Engineering  9.2

ÃŠg„™ä»§iì gene �t~**³å (1)

   Mutation (4) Gene Code (3)  Gene Specific   (2)  Genetic Engineering(1) 

åTÃ@*;HX DNA Zq-"5¿.ç EGH-¢-÷
E
GEzZu÷ŠZg DNA @*;”{ (2)

   K.L. Agarwal   (4)   Kornberg   (3)  G.J. Mendel   (2)     H.G. Khurana    (1) 

Zzg6,z”6,ŒƒD�  DNA Bacteriophages ‚0ZVTäx@{H% (3)

J.D. Watson (4) F.H.C. Crick (3) M. Schiesinger (2) G.J. Mendel    (1) 

Z(§i¿TÆfg=zZ],kQCâŠ{ÃZq-3ÐŠzu}3~vHY@*ìz{§iB@*ì (4)

   Gene Cloning   (4)    Insertion  (3)  Mutation  (2)     Transduction  (1) 

Æ‚BpŠŠCÙZe$™@*ìTÐ7VMä DNA cVö!*y3Æ DNA ~ŠZ4™Š{ Vector qï (5)

qÝƒC�Zk&»45ë HEGÃ¹Y@*ìX
Transduction  (4)   Mutation   (3)   Gene Therapy (2) Gene Cloning    (1) 

**ò§iÐTáÐZ%xŠc*Y@*ìz{áì Polymerase Chain Reaction å³)Ã (6)

       Centrifuge  (4)   Thermodynamit   (3)    Thermocycler (2)     Incubater  (1)

»‚?�½ãÓx"5¿.ç EGHt~0*c*Y@*ìz{B@*ì DNA ŠZ],~ (7)

       Plasmids  (4)   Clone   (3)    Flushed (2)     DNA mC (1) 
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Ih+{S:]gppzZá7Š}�åÅÃÆfg=aZGYD�z{BD� (8)

Zy~Ãð7  (4 {Ø± (3) 0*g�±  (2) Šz3±    (1) 

ZkÅæŠÐ8545ë EEGHFg-VÅøáZzǵ`W‚yƒŠH (9)

       +RNA(4)      m RNA (3)     RNA    (2)  r DNA   (1) 

ÃZyœVÅ»g~ÆnZEwHY@*ì Transgenic Plants 0*g�7ŠzV (10)

]‘Õ@ (4) Šz3±ÆÕ@     (3) ‘oÕ@  (2) {ØÕ@    (1) 

¹ic*Š{ì A ezwÅz{n�0*g�§iÐqÝÅ̂T~§&    (11)

   Basmathi   (4)    Sona (3)  Humsa  (2)   Taipei  (1) 

zZ−+ÅÙ|#ÆnZEwÅYäzZà&»45ë HEGì    (12)

 Clone DNA  (4) Cell Structure (3) DNA Finger Printing (2) Finger Printing(1) 

ÃZk&»45ë HEGÐqÝHY@*ì flave saur Õ~@*ígppzZáQR,Ån    (13)

   Hybridization  (4)    Blotting (3)  DNA Cloning (2)  Antisense (1) 

~gŠz$+wHŠHìZ7¹Y@*ì Gene 7Š}"5¿.ç EGHc*Ô
¢-Aö
EEEZzg³Z**]XÆå       (14)

zZu�Ø (4) ZÝ�× (3) HºC‹!��  (2) ‘o“{ð E×    (1)         

0*g�•¾kÅVwì  (15)

Šz3±Å¾k (4) Š+¾k (3) g§¾k  (2) ¾k Bt   (1)         

����ZZZZ!!!!****]]]]
1)  1 2)  3 3)  2 4)  1 5)  1 6)  2 7)  4 8)  2 9) 1 10) 2

11) 1 12) 2 13) 1 14) 2 15) 1

Gene Bank ååååJJJJ
ÅZq-nìT~�ñZŠÃôpg3Y@*ìX7ŠzV~ZnF,ZÚc*œV Biorepository åJ§C&y /

~øD Zoological Freezers ZzgZ&+zVÃ³Z*CuŠ{âV Sperm ÃôpHY@*ìYâgzV~ë�
¢zg]ôpg3Y@*ìXñó%YyÆ•zVÃ0*ãÆjçV~ôpg3Y@*ì
7ŠzV~ñZŠÃuŠ{âVÐïw™Šz!*{Z�á®)ÅY$ËìZzg7ŠzVÆ�â~.Z]ÃôpHYYì²³Z**] /

~Zq-i0+{âŠ{ÅæŠÐ¡¦§iÂ66,¿HY@*ì
ååååJJJJZZZZnnnnÆÆÆÆƒƒƒƒDDDD����XXXX /

Seed Bank Õ@J X1

Tissue Bank !*ÄJ X2
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Cryo bank X3

Pollen Bank ik,{J X4

Field Gene Bank '×gqåJ X5

ZzgR,i+zÃ"5é JHÃÕ@J~ôpHYYì (Spores) Zk~ÈœVÃÁŠgzwZg]6,fí{HY@*ìX&+g{ ÕÕÕÕ@@@@JJJJ:::: XXXX1

ÃºmgzÝZzg Meristematic Cells Zzg!©g*î
G

úV Protocormó(buds) Zk&½5ë HE~´)Ãy !!!!****ÄÄÄÄJJJJ:::: XXXX2
wZg]ÆZOxÆ‚BôpHY@*ìXt&½5ë HEZYC§iÂ6Æqï%Õ@Æ7ŠzVÃôp™äÆa
ZEwHY@*ì

Xâù**>zX~ôpHY@*ì 196oc Zk~Õ@c*<ÃÁŠgzwZg]~Àâ ::::Cyrobank XXXX3

Zk~ik,{ŠZâVÃôpHY@*ì iiiikkkk,,,,{{{{JJJJ:::: XXXX4

Zk~<ÆDÆa7ŠzVÃZÇc*Y@*ìXZkÑÆa¡¦îg6,âj1CÂxyHY@*ìX ììììååååJJJJ:::: XXXX5
Zk§i~Zë”VÆ,ât&̀xât»DHYYìXWnwgZõg^aZ$k543ð

EHGH^Zh3~ezwÅ
Zlx»DHŠHìX 42,000

::::Gene Therapy
888855554444----öööö EEEE
EEEE
GGGGEEEE§§§§iiií´́́`̀̀̀ XXXXII

ÃŠzZ‚i~Æ¬ïÆîg6,ZEwHY@*ìYèË�ÛŠÆúVÆ DNA Zk§i´`~%nÆ´`Æa /

ÅæŠÐ4~c*p~ÑðY$ËìXZk§byZ[åÃps™Šc*Y@*ì DNA <~

~H 1990 ~Šgc*ÄHŠHZzgªŠ/Z%M~ 1922
854-ö E
E
GE§i´`Ã
854-ö E
E
GE§i´`ÅŠz9�

Germ line Gene therapy X2 Somatic Gene Therapy X1

:::: Tissue Culture !!!!****DDDD»»»»““““ XXXXIII

Ÿ³Zãc*ŸmCÐZµƒ™!*ÄÅ›zúÃ!*D»“ë�XZk~fgZù›zúÆîg6,âùó4̂kc*k̂ /

fgZù»ZEwHY@*ìX!*D»“ÐÀâ³ZãúVZzg!*:VÅ»“%ZŠìZzg7ŠzVÆamC!*D»“

¹Y@*ìX

!*D»“úVZzgMï~�-VÅ§»]Æ_·Æa.e$»gWæìX /

ä%©Æ<6,»x[Š/HX Wilhelm Roux~1885 /

ä�uÆ¡úV6,Š/HX Ross Granville Harrison~1907 /
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ZkÆ0»x™D�X (Palaeontologist) âCÙg»ic*] (1

Zz6,ÆÓx (4)
“o-ö
E
Z¡IYÆØZ@ (3) g»iØZ@ (2)

854-ö E
E
GEØZ@ (1)

0*ñYD�X (Autosomes) ZK̈ã7Í/õ
E
G~Ä�hòßãZ�x (2

Zy~Ãð7 (4) �h 23 (3) �h 22 (2) �h 21 (1)

Â[Æ'X "Origin of species" (3

egÖgZ',^eZgzy (4) Francis Crick (3) ZÁeg−z‚ (2) å!*&4iï FHHÑâgu (1)

ìX (Dominant charactor) æÆ7ŠzV~ţ̈¹ (4

�»îwX- (4) ^Å‚|#Xi~ƒð (3) Õ@»g8-XigŠ (2) Yw»ûz̧qXgZÏ (1)

Ð%ZŠìX Phenotype ©%: (5

Z0+gzãS:] (2) ªCÙ~îg6,Š3ðŠ¶zZàS:] (1)

5S:] (4) $+rƒðS¤ (3)

�wÆ_.Ë{mS¤c*¹ÆaZ™ä~ÄúZïf)ŠZgƒD�X (6

4 (4) 3 (3) 2 (2) 1 (1)

ÆÄ�h0*ñYD�X (Autosomes) ZK̈âV~ò~ßãZ�x (7

1 (4) 2 (3) 22 (2) 23 (1)

ÆÄ�h0*ñYD�X (Autosomes) ZK̈âV~@ßãZ�x (8

1 (4) 2 (3) 22 (2) 23 (1)

™zñizx»qïëtúÃ!*gzg™}ÂâñßŠƒÇX 'X' Z¤/ (9

Š~½ (4) ¹7YY (3) ±Å (2) ±» (1)

Zy~ÐÃ́ñgzOS¤ìX (10

zgilÐKã% (4) Š (3) qŠX~Ë�»Zˆs (2) Ã‘iŠÏÅzzÐziy~¶ (1)

Æeg!*izZzgR0+g»½ZkÅVwìX (11

tÓx (4)
“o-ö
E� / Zg (3) Š¤/F,0ÌZ¡IY (2) ëF,0ÌZ¡IY (1)

6,0+»!*izZzgÆeg»!*izZkÅVwìX (12

tÓx (4)
“o-ö
E� / Zg (3) Š¤/F,0ÌZ¡IY (2) ëF,0ÌZ¡IY (1)

ZK̈y~]“o-öEZ¡IY0*ñYD�X (13

7 (4) 180 (3) 1 (2) 110 (1)
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6,ƒ@*ìX (Gamete) !*gzg~~Å̂½»Z®gZyÅÒA (14

tÓx (4) âV (3) ŠZŠ (2) !*\ (1)

™zñizxXÅ®ZŠZzg:ËâqÆ3,ZzgâŠ{~Z7ƒCBD�X (15

Š¤/F,0ÌZ�x (4) ëF,0ÌZ�x (3) ò~ßãZ�x (2) @ßãZ�x (1)

����ZZZZ!!!!****]]]]
1)  2 2)  2 3)  4 4)  2 5)  1 6)  2 7) 2 8) 4 9) 2 10) 3

11) 1 12) 2 13) 3 14) 1 15) 2

§§§§CCCC2222 Biotechnology 9.3

Zzg§C Mic r o b i o l o g y ̀Nð§»] Mo l e c u l a r  S c i e n c e !*-(ßYŠgZÝ‚ÓCD /

»ZâZ`ìX§»C¿ÃQe:6,ZEw™Dƒñøg}gzi%{ÆZEwÆn Biochemistry 6Y

ÃZEw™D�X Micro-organisms ñZŠÅ»g~!*-(ßYBCìXZk~‚0ZVpŠZ�x
ZZZZEEEEÑÑÑÑ]]]]::::

¡§�»gGYD�X antibiotics Ùc*Zzg
¢-Aö
EEEÐ (1

ãÆ´`ÆnŠzZNX;gñ÷ZzgZ²A»gÅYC�X (2

]ZEwG%·q,¯ðYC�X (3

(,~lZg~»gGYD�X enzymes ØVÆn¢zg~{%} (4

Zzg6,z”»gGYD�X pulses 4nÅŠZB (5

(Apiculture) ßßßßÅÅÅÅHHHHVVVVÃÃÃÃ0000****ÜÜÜÜ 9.4

B@*ìXtZq-æ‚æjZzgâjwÐ_“gppzZÑ (Apiculture) ßÅHVÃ0*Ü-6,zg~ /

rìX
Z3×»�Ûzr:ÜsßqÝ™äÆnÃZ+{qƒ@*ìÉÔt”VÅik,ÏÆnÌ7Vîg6,ÆìX /

ßÅªVig¦”VÆn4+ik,Ï¬ï»»xZ%xŠî�X /

yz*y~ßÅHVÅbZ+ZâZq)9(�XÅ4îg6,Ù|#ÅˆìXX~Zbezg‚@* /

(Apis melipona (ÔZb†7**) Apis florea (Zbjgc*) Apis indica (ÔZbZ&+k) Apis dorsata)

(PZ+ZâZq��øg}Z§ZszZ)s0*ðYC Apis cerona (óZbub) Apis trigona ZbF,~Í**)
�X

³ß»g™CìX 10@*5 (�Zq-yz*ãßÅíìZq-»ßãÐ½ã Apis Cerana Zbub) /

úß»g™CìX 30@*25 �Zq--gzàßÅèì‚Ñ: (Apis melifera) ZbB9Z /
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‚³ïÆ³~½ãZÞ,œ~ÆŠzgZyHVÃ0*%»¿ˆgCZ0+ZiZ(g™ŠHX /

ßÅªVw4VÅ§b�Y�Z]��ZK»ŠâW!*Š-V)»ßEV(~gS�X /

Zq-ßÅíÅâW!*Š~)»ßã(~&§bÅªVƒC�X~Zq-gZãí)�(DÙZgzV»x™äzZà»gÁ /

ªVZzg½ãÎÐiZZ+ªVƒC�X
í»²�§]Šz@*& (Poen) Zq-»ßã~ÜsZq-�ƒCìX�í»ãCŠ~»xZ&+}Šbƒ@*ìX� /

Šyƒ@*ìXâŠ{!*…ªVÌƒC 52 ‚wZzg»gÁ)»x™äzZà(HV»0*õ@*b‹Z#%3,í»²�§]
��ßÆyÅ»gÁªVBC�XtªVZKi0+ÏÆ&ßyw»xZ%xŠî�ZzgZq-ËsZzgÇhñ

»ZyZ`™C�Zzg”VÃîC�X Royal Jelly âŠ}
»ßãÅ3,ªV Drone &àVÆˆt!*CÙÆ»x»`‰ßÔik,{ŠZäZzg0*ã¦™ä»»xZ%xŠî�X /

�t¹»IƒC�Zzg½Z¦7™‰XZy»Zë»xaaZ™äÆnZKâŠ{ÐNƒ@*ìXtZKâŠ{Ð
?(X�²ZyÅâŠ{Qhg„ƒCìXtZKâŠ{ÐYÆŠzgZyc*YǢgUˆ%YC�XYèZyÆ
Â6~Z¡IZyÆ_ÔÆÂ̂6~÷Z%xŠî�X

(Zzgik,{ŠZäƒD�HV»m�B@*ìXfs~ŠØ‰¼Z,Zë Nactor Z,7Š}X~Égk) /

7Š}��ÍCc*»“™z{ƒD�X
Ô[VÔ¾kÔÎg`íÔ Ginglli (ÔÂLÔYxÔ•7Š}‰gZðÔLÞÔZBÔ Citrus VŠZgŠg|#‰7k) /

Zzg Sal (AwÔ4Ô‚w Timber yielding trees) F,»g~zZá7Š}X~4Ô–~ÔzÔaŸŠZgŠg|#
ZÄhc*Vz){ÓxÉgkÆfgZùƒD�X

(Å»g~~ Apis tinture ßÅí»iCÙZzgZkÆy»ñx-6,zg~ŠvaZzZg,�í»iCÙZb¦) /

ZEwƒ@*ìX
Nail tƒñ³§i´`~ZEwƒ@*ìXßÅíÐqÝƒäzZáñxÃ0*×Ô™*ZzgB0*É4øGI /

¯äÆnic*Š{ZEwHY@*ìX polish)

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÅZ˜bÃƒÐ¬ZEwH Biotechnology §C)ßY (1

   Loius Pateur     (4)     Darwin   (3)  Nathans   (2)  Carl Ericke   (1 

Z%ï7ŠzVÃï~»“Zzg¥âtÆ5\ÐqÝÅYäzZà¿BCì (2

genetic Engineering (4) Tissue Culture (3) Biotechnology (2) Hybridization (1 

pgŠ|{%zV�§C(ßYÐ»gG‰ZyÅVw (3

Trypsin   (4)     amylase   (3)  Pepsinogen  (2) Amylase  (1

=zVÆfg=3ŠÅ»g~BCì (4

361



   Fish Meal   (4)     Humus  (3)    Fertilizer (2)   Varmi Compost   (1 

Æfg=ZyÃâgZY@*ì Bio-Pesticides (5

ßÅí Bees  (4)   µ(3)  Termite Nematode  (2)  �(1) 

¿Å»g~Æn§C)ßYÐ»g™Š{{%{ZEwHY@*ìZk»**xì (6

Rennet (4)    Papain  (3)  Amylase   (2) Sucrose  (1)

ÛR,Æfg=Ëi0+{�tÆ6,z”ÅF,KM»_·B@*ì (7

 Genetics (4)    Cytology  (3)  Genomics   (2)  Proteomics  (1)

§C)ßYÆfg=»gG‰ (8

# (2) ]  (3)   6ð3Š      (2)   3 Vaccines(1)

§C)ßYÐ»gÅYäzZà+Zy’BCì (9)

 Biogas (4)   Oxygen  (3)   Nitrogen(2) Chlorine(1

¡§�»gHŠH Penicillin Zk
¢-Aö
EEEÐ (10)

 Yeast (4)   Mucor  (3)   Gibberella  (2) Pencillium Notatun(1

����ZZZZ!!!!****]]]]
1)  1 2)  2 3)  3 4)  1 5)  2 6)  4 7) 1 8) 1 9) 4 10) 1
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DDDD++++gggg++++uuuuØØØØ]]]]))))§§§§TTTTDDDD++++ggggöööö((((XXXX§§§§»»»»]]]]
(Teaching Methodology - Science)

DDDD‚‚‚‚bbbbÅÅÅÅ¡¡¡¡]]]]ZZZZzzzzggggzzzzÝÝÝÝ .1

X âpfìTÆpLLY+óóc*LL¥x™äóóc*LLÅ`ÎäóóÆ� Ð"Scientia" Â‚bÑHi!*ãÆÂ �

D‚bŠgzÈ¥â]ì�¡]ÆZ§i¿Æ!*Ÿ‚_·ÐqÝƒCìX �

X D‚bÐ%ZŠz{DìT~‚³Ãc*]ó‚³̧Z2Zzg‚³Š!*]Æfg=YõÆĈðÃ7HY@*ì �

DÆfg=qÝ™Š{¥â]„‚bìX �

D‚bŠ!*Cx@Z]»ù·ƒCìX �

‚0ZV�¼™D�z„‚bìX �

‚bÐ%ZŠ¥â]qÝ™äZzg¦gZ]‡ì™äÆnZ(g™Š{§i»gìX �

D‚bŠg]&¡]~|Zæ:·̂ZâVÃeäzZÑxDìX)',z$hÀö
E

( �

D‚bŠ!*]x@Z]Æfg=¦gZ]»µ/Zõ[ìX)Ã**g^( �

IƒÆfg=óŠ!*]Æfg=óxÎaÆfg=qÝ™Š{D„‚bìX)M&4k5é JEHM( �

M&4k5é JEHíÆ_.LL‚bÆ%Š*Z0+SìZzgŠ*Æ%‚b6~ìXóó �

8Š*Æx@Z]óÒ**]óïz[ZzgZEwÆ§hV„»**xLLD‚bóóìX �

D‚bz{Dì�pŠZOŠ~óZˆk',F,~ó!Z0+Ziz„Å�ÛzrŠ}X �

‚bx@Z]Æfg=Yõ™DƒñqÝHYäzZÑDìX)e¶e~»ge( �

ñ�Š{ŠzgÆ‚0ZâVÆ_.LLZK̈y»ZL!*g}~ZLZ§ZszZ)sÆ!*g}~Y'Zzg �

âj1CDÆn»x™**„‚b»_·ìX
âjwÐ0ûaZ™Dƒñ4i0+Ï*ZgäÆnŠg»g&6VZzg'gÂVÃ�ÛzrŠ¶zZÑçzy �

D„LLâj1C_·óóB@*ìX
‚bÚx@Z]óŠ!*]óZEÑ]ZzgoÂVÆfg=pŠÃZzg»Ñ]ÃK»§iìXóó)»u( �

‚bÚx@Z]óŠ!*]ZzgZ$‹5é EEtZzgo]Æfg=ZLM\Ð0zZ/qÝ™äZzgZkÅo �

™ä»§i»gìX)Z%kZÎÏZcÃgŠ~ZezZ$g.3ï
EEHM~‚b(

‚b!*‡°{Zzgfí{™Š{Zõ[ìX‚bÅZg»Y»Z0+Zi{¡zZu]»fí{™**„7É‚bŠZâV �

Æ§i»gZzggD**]ÆZÖgÐƒ@*ìXóó)Ã¼eÖ~(
‚bZq-§iïìX)¤/ö( �
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‚0ZVD‚bÃŠzUƒVÐŠÙ�X �

(Dynamic View) wHCU .2 (Static View) jãU .1

‚bŠgZÝŠ/{âVÆŠ!*]ZzgÑözŠx@Z]ÆŠZ],{¿ÐyZƒZDìX‚bDZzggŠ¿»Zq- �

XZkÆZßw»§iZzgF,çz;Æfg=Ììóó)‚bxy0*zg6,gz�( 2ì
X ‚b»ãCŠ~m8Š*Æ!*g}~¥â]Æ”wZzgqÝ”{¥â]Æfg=}òÃZ~.™äÐì �

‚b»_·Z¤/Šg„§iÐHYñÂ�ÛŠÆZ0+g̈gz„ZzgZ+Ñw›zú0*@*ìZzgZ0+gzã®aZ �

ƒ@*ìX
»ù·ìX (Product) ZzgqÝ¿ (Process) ‚bŠgZÝ§&¿ �

¥â]Z‰™äÆZfgZù}¨gz„óçŠgó6,ÄZzgËXÆiJ-îÆZ§hVc* �

Šzu}ZÖp~‚bIÆZ0+ZizZîZgÃLL‚b»§&¿óóë�X
D‚bZq-§i„»**xìX �

D‚bZq-4ÚìX �

D‚bËUÅ9eö™CìZzgZkzZãeöÆfg=qÝ™Š{}ò»_·™CìX �

‚bZq-àx§iZõ[ìX �

‚b~ËUc*—Æ!*g}~¬ê™**ZzgÃt‡ì™**eìX �

¬gèƒD�ZzgpsƒDgT�X (Principles) ZzgZßw (Laws) ‚bÆ®Í/õG �

‚bwHCƒCìX �

D‚b‚³Ãc*]Å7Í×V™CìX �

D‚b~ÚŠ!*]Æfg=5¥â]qÝƒCgS�ZzgZkÆfg=qÝ™Š{‚—¥â] �

�X ~ÚZŸ†ƒDgLìZzg$+sƒñŠ1Vóx@zVÅgzÝ~‚³›ëÌpsƒDgT
‚0ZyËÌÃbÃw½My7BÉCÙÃtÃÚ6,npgT�X �

‚bÅÅ`Zzgï»Ñ¡]~Zy̧Z2Zzgà]ÃŠgc*ÄHYñXÅzzÐ¡~úZïZq-{m �

F,KMZzgöÆ‚BgzúƒDgT�X
x@Z]ÅãCŠ6,„GzŸ]Z~.GYD�Zzg'×h+ï™äÆĜzŸ]ÐÃc*]Ã‡ìHY@* �

ì�MÐ™̧̂Z2c*à]Å̂Z(g™fe�X
D‚bx!¨gz„»ù·ƒCìX �

D‚bÅi'g'øDfs�X �

ÎZÑ]™äÅ'g] .2 x@{™äÅ'g] .1
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Gz£‡ì™** .4 Š/™äÅ'g] .3

ŠgzÈ~™** .6 gZñ‡ì™**&³Z~.™** .5

¥â]Z‰™** .8 Z%Ã]Zzg̃tÒy™** .7

‹t™** .10 Z0+gZ`™** .9

z�;]Òy™** .12 eö™** .11

%ä»g™** .14 ģÒy™** .13

z‰ÜZzgÃAÆŠgxyģ‡ì™** .16 {ÆZ@*g** .15

F,''g] .17

øg}ŠÚÆ¿»öøg~ÂzÃZk—ÅY+$Kzw™Z@*ìZzgZÐx@{ xxxx@@@@{{{{™™™™ääääÅÅÅÅ''''gggg]]]]:::: �

~ps™@*ìX
ŠgzÈ~Å'g]Ð%ZŠZâYÃZyÅ7+MZzg̃tÅãCŠ6,Zq-¤/z\~gnp ŠŠŠŠggggzzzzÈÈÈÈ~~~~ÅÅÅÅ''''gggg]]]]:::: �

�X
Æfg=�¦gZ]c*¥â]qÝƒD�z„D»eJç»g™ä~çzy (Process) ‚³§i¿ �

¹Y@*ìX (Product) ƒD�XXÃqÝ¿
qÝ¿ÆãCŠ~ZbZY›ëó¦gZ]óZßwZzgÃc*]ƒD�X �

¥â]Æz{ZbZYƒD��¬ZzgY‘YäÆÌ‡.ÞƒVZzgZ¹x@zVZzg ›ëŠgZÝ ››››ëëëë:::: �

eUVÆfg=qÝHY@*ìZzgtz‰ÜZzg(ÆjZáÐY‘YäÆ‡.ÞƒD�X
¦gZq-zWÃtìXZ#F›ëÃŠ™ä6,ZyÆŠgxy0*ñYäzZáxg¤VÆ ¦¦¦¦ggggZZZZ]]]]:::: �

¹Y@*ìX (Concept) fg=‡ìƒäzZàgZñÃ„¦g
Zßwz{ë{Z°g��Z¦gZ]ÅãCŠg\‡ìGYD�XŠgZÝtz{‡°}�XÅ ZZZZßßßßwwww:::: �

»g™ŠÏc*ZâYÆgzt6,Zy»Z®gƒ@*ìX
zWîg6,zZhZZßw�Ë{m1Å=ô™DƒVÃc*]c*¸Z2BD�XZÐ ÃÃÃÃtttt:::: �

zŸs#óªkZzgZnÆbCÙZz›ë~mÅÂ±ÆnZEwHY@*ìX
qÝ¿ÆZÁÜÆŠgxyøDfsm0*c*Y@*ìX �

›ë ¦gZ] Zßw Ãt ‡ây
ËXÆiÆn›ëÅæŠÐ7™Š{¬gèÃc*]Ã„Gz£¹Y@*ìXtË GGGGzzzz££££‡‡‡‡ìììì™™™™********:::: �

�ÛŠ»¡Zq-ìwóZ0+Zi{ƒ@*ìX
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ZL7™Š{GzŸ]ÅYõÆnZEwƒäzZÑ¿„Š/B@*ìXŠ/Æfg=Ë ŠŠŠŠ////™™™™********:::: �

Gz£ÅYõÅYCìX
D‚bÃŠgkzD+göÅãCŠ6,Šz”V~„™Mh�: �

ƒ43š5é EGG]z6ð‚b .1

§»C‚b .2

ƒ43š5é EGGCz6ð‚b:)Y0+ZgZzg8Š*Ð0ZâYÆpZmF,I¯z^Zzg¯z^ÆŠzgZyƒä �

zZàp´VÂZ**ðZzgÂZ**ðÅZÕÿ&p´VÆ0D„ƒ43š5é EGGCz6ð‚bìX
tZZâYóÂZ**ðZzgÂZ**ðÅªVÐ0DìX DDDDƒƒƒƒ44443333šššš5555éééé EEEEGGGGGGGG]]]]:::: �

ZâYÅF,IZzgZk~p~Ð0DìX DDDD6666:::: �

i0+{Z�x»_·§»]B@*ìX §§§§»»»»]]]]:::: �

DDDD‚‚‚‚bbbbÅÅÅÅ‚‚‚‚||||#### �

D‚bÆqÝ¿ D‚bÆ§i¿
(Product of Science) (Process of Science)

(Facts / Truths) ‚³›ë / §&¿ /
(Concepts) ¦gZ] / §i»g /

(Generalisation) Àè / §ig‚ð /
(Laws) ¸Z2 /

(Theories) Ãc*] /
(Principles) Zßw /

ZmC‚|# i&F,0Ì‚|#
(Substantine Structure) (Syntactic Structure)

¦¦¦¦ggggZZZZ]]]]ùùùù‡‡‡‡ììììƒƒƒƒDDDD����:::: .1

ËÌ§»Cc*8Š*Ð0Àè„ÐD‚bÆ¦gZ]‡ìƒD�ZzgtZÐZŠ~›ëZzg �

_.!*CŠ!*]»ù·ƒCìX)ZXe~Xßgq-(
ƒD�X (Experiences) D;]Æ_.Zõ[XÅãCŠŠ!*] �
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c*qCÆÝlë�XZk§iÐ (Engrams) ìXŠâr~zZµƒäzZàgKÏp~ÃZEZk
¦gZ]Æ‡ì™ä~jZkK»gzw¹Zëƒ@*ìX

Š!*] Zõ[
¦g‡ì™**   ZŠgZu       Zˆk             ¦

(Concept. Formation) (Perception) (Sensation) (Stimulus)

�ÛŠ~LÐpZkK~Zˆkƒ@*ìZzg¸ZˆkZŠgZuaZ™@*ìTÅzzÐ¦gZ]‡ìƒD �

�X
¦gZ]‚Š{c*ë{ƒMh�X �

6Ãc*]ù‡ìƒD�: �

x@{

Gz£‡ì™**

Ãt‡ì™**&%:

Š/™**

6Ãc*]&6%ä»g™**
Z_^M&4k5é JEHMÆ_.LLè<ØÆ%‚b6~ìZzg‚bÆ%è<ØZ0+JìXóó �

D‚bäøg~i0+ÏÆ£g~4~aZÅìZzgtøg~i0+Ï~ZkuJ-ŠZ4ƒ_ì%ZkÆ �

%øg~i0+Ï**eƒ™g{̂ìX
D‚bZ%Y]~øg~æŠ™g„ì�øDfs�: �

âjwz){ .5 Å .4 fgZùÜzÜ .3 igZ®) .2 ¡ .1

M`ÃðÌà~Zkz‰ÜJ-ZLz�ŠÃ‡ì7gÄYZ#J-ZkÃãCŠ~‚³¥â]ZzgÁZiÁP �

yZâV~ãCŠ~'g'qÝ:ƒYNX
‚b»_·Z¤/Šg„§iÐHYñÂ�ÛŠÆZ0+Zïgz„ZzgZ+Ñw›zú0*@*ìZzgZ0+gzã®ËZgƒ@* D �

ìX
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Â‚bZki!*yÐâpfì .1

ÃgÏ (4) ²! (3) ÑH (2) �ÛZú (1)

‚bZkÐâpfìTÆpLLY+óóc*LLÅ`óóÎäÆ� .2

Psycho (4) "Biotica" (3) "Zorlopio" (2) "Scientia" (1)

Zk‚0ZVÆ_.D‚bŠg]~|Zæ:·̂ZâVÃeäzZÑxDì .3

rw (4) Ã**ĝ (3) ',z$hÀö
E

(2) M&4k5é JEHí (1)

ZkÆ_.IƒÆfg=Š!*]Æfg=xÎaÆfg=qÝ™Š{D„‚bì .4

+g (4) ',z$hÀö
E

(3) M&4k5é JEHí (2) Ã**ĝ (1)

ZkÆ_.D‚bZq-§iïì .5

',z$hÀö
E

(4) M&4k5é JEHí (3) Ã**g^ (2) ¤/ö (1)

D‚bÆŠzUƒV»ù·ìT~ÐZq-§i¿Z#%ŠzuZ .6

¸Z2 (4) Zßw (3) qÝ¿ (2) x@{ (1)

‚bÆ®Í/õGZzgZßwƒD� .7

Ãð7 (4) t (3) x (2) ¬gè (1)

D‚bÅi'g]ì .8

›ë (4) x@{™** (3) ‡ây (2) Zßw (1)

‚³§i¿Æfg=�¦gZ]c*¥â]qÝƒD�D»eJç»g™ä~æŠÇgƒD�TÃ¹ .9

Y@*ì

Õi (4) §ig‚ð (3) qÝ¿ (2) §iZõ[ (1)

F›ëÃŠ™ä6,ZyÆŠgxy0*ñYäzZáxg¤VÆfg=‡ìƒäzZáìÑ]Ã¹Y@*ì .10

Ãt (4) ›ë (3) ¦g (2) Zßw (1)

����ZZZZ!!!!****]]]]
1)  2 2)  1 3)  2 4)  2 5)  1 6)  2 7) 1 8)  3 9)  2 10) 2
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Gz£‡ì™** x@{™** pŠÎZÑ]™**

W™** ï™** Š!*]™**

%ä»g™** ©]ÅÙ|#™**

ŠgzÈ~™**

DDDD++++ggggöööö‚‚‚‚bbbbÆÆÆÆZZZZŠŠŠŠZZZZggggZZZZzzzzggggZZZZ¾¾¾¾ZZZZnnnnzzzz££££œœœœ .2

D‚bÅD+göÆfg=CYÃqÝƒäzZá̄ZZ+Zzg&6VÃLLD+gö‚bÆZŠZgóó¹Y@*ìX �

D‚bÅ½Z(¿ì��ÛŠÅ£/‚~p´VÑ@*ìX�CY~—&6VÃZY¤/™@*ìX �

D‚bÆqgzfsD+g+ZŠZg�: �

‚³gDy .5 ZÜ¹ZŠZg .4 &zZgZ:ZŠZg .3 ZÃŠ~ZŠZg .2 f6ZŠgZ .1

ZºZ¦ZŠZg .9 Äz‚ÆZŠZg .8 �RZŠZg .7 ‚³§jÆfg=F,m-ZŠgZ .6

4i0+Ï*ZgäÆZŠZg .12 �Û›ÆZz‡]ÆoƒZEwÆZŠZg .11 )1CZŠZg .10

D‚b»ºm»g**)ì%t…5¥â]qÝ™äZzg̈gz„™äÅF,(ŠêìXZzg ffff6666ZZZZŠŠŠŠZZZZgggg:::: �

øg}Åg~ZŸ†™@*ìXZg»YÆÑ~ÐZq-ZëÑÅg~ZŸ†ìXtøg~f6̧ÂVÃ°¿
ìx@}ZzgZ+Ñw~W~$©�î EG0ÃŠêìZzgF_.!*CƒZzgY—Zg~ÆŸ™**2@*ìX

M`ÆZk‚bZzg)ßYÆŠzg~ëi0+Ï*Zggì�XÑzqÐMyJ-øg~u¤/xV ZZZZÃÃÃÃŠŠŠŠ~~~~ZZZZŠŠŠŠZZZZgggg:::: �

‚bÐNzwƒC�Zzgú0*C�XD‚bøg~i0+7V~ZkuJ-ŠZ4ƒ_ì%ZkÆ%
ìX i0+Ï**eìZ¤/ëZkÃ9Z0+Zi~ZEw™,ÂF,¹ÅgZ{6,Ç'×yƒMh�ZzgZk»›ZEwŠ*Ãn{™Y

ËÌ�ÛŠÃp¥wi0+Ï*ZgäÆnË:Ë&ÐzZhƒ**¢zg~ƒ@*ìZzgD‚b &&&&zzzzZZZZggggZZZZ::::ZZZZŠŠŠŠZZZZgggg:::: �

Z§VÆn5gZ�³™CMg„ìX‚b»DZ§VÅF,šMÆn¢zg~ìX¹Ï
'gÂVZzgExÅãCŠD‚b6,„‡ììX‚bÅ¥â]‹tW~̈gz„Ü¼Š'gÂVÃ�ÛzrŠî
ìX�ËÌ�ÛŠ~&zZgZ:'gÂVÆ�Ûzr~çzyƒC�X
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D‚bCð6,FFƒCìZzgZkÅ»x!ÜsZzgÜsCð6,«ìZzg‚0ZVÜsCð» ÄÄÄÄzzzz‚‚‚‚:::: �

|Ùƒ@*ìX‚bÅ½CY~Šâ©Zzg8e»Ã�ÛzrŠîìX

D‚bnóŒZzgCð»¯øg~i0+Ï~aZ™CìX‚0ZVic*Š{F,"¾nZzgCð» ZZZZÜÜÜÜ¹¹¹¹ZZZZŠŠŠŠZZZZgggg:::: �

|Ùƒ@*ìX

‚bäåËoÅ�d$zÕy»£g³™ä~ZëgzwZŠZHìXZkäøg} LLLLRRRRZZZZŠŠŠŠZZZZgggg:::: �

g‚›ÆZ0+Zi~p~ÑðìXøg}gzZc*CZNŠZ]ÃgŠ™äZzg‚³§iÃJw™Zä~ §i„Zzg
X »x[g„ì

ËÌ—Ð0M’qÝ™äÆnZk—Ð0M’ƒã DDDD++++ggggöööö‚‚‚‚bbbbÆÆÆÆZZZZ¾¾¾¾ZZZZnnnnzzzz££££œœœœ:::: 3.0

e’ZkÆneö¢zg~ìª‚bÃKÆn(¿Åeö¢zg~ìX(zÝ&ŠZ],{¥x

™äÆnZkÆZ¾Znz£œÐ0¥â]ƒãe’XTÆnCYÃZZõ!Š!*]½
GYD�XZõ!Š!*]£œZzgYõZq-Šzu}%1oƒD�X

£œ

Zõ!Š!*] Yõ

£œoÅ�Y¢zgc*]‚b»ñZŠ½ZzgCY6,Z®gƒ@*ìX �

oÅ�Y¢zg]

CY ñZŠ½

ëZÒZ¾Znz£œÃëpZŠZg¦g™D�Z#%ZyŠzâV~ðhZ‚�Ûtƒ@*ìX£œ».ZmZy �

ZŠZgÐì�ë*y‚bÅD+göÐCY~aZ™**eT�X£œ(‚~#éÅw

gnp�X
Z¾ZnŠgZÝ£œÆ”w»iÜƒ@*ìXZ¾ZnîsæCóãZzg)zZãƒD�ZyÆ”w~»°M �

²�Šg»gƒ@*ìX£œZ¾Zn»ëb�XZ¾Zn(6,z¤/ZxÅ‚»ç™D�X
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££££œœœœ ZZZZ¾¾¾¾ZZZZnnnn
tözŠƒD�ZzgÜsD+g+ï]Ð´ .1

X ƒD�
ZkÃZ‚E+{%A$™D�X .2

%œ/Âzƒ̂@*ìX .3

Á²�~qÝGYMh�X .4

ZkÃŠ™äÅf)ŠZg~y6,ƒCìX .5

tzZãZzgºmƒD�X .6

t(‚J-î»iÜìX .7

tÑözŠZzgzWƒD�X .1

ZkÃ(„ŠZVâCÙ½%A$™D�X .2

�Y¢zgc*]Æ+�ÛŠÃeJ%ÅÃÒÅYCìX .3

tîsæCƒD�X .4

X ZkÆŠÅf)ŠZg~�`ZzgZjwÅƒCì .5

tãZzgÑpÐ„ƒD�X .6

t(‚»ç™D�X .7

££££œœœœÅÅÅÅããããCCCCŠŠŠŠ �

CYÅ¢zgc*]ÔZ¦ZŠ .1

�Y¢zgc*] .2

ñZŠ*yÅâÎZzgzÝ .3

(ÂxÅRZzgâÎ .4

Šø7[z‚b .5

££££œœœœÅÅÅÅSSSS::::]]]] �

CYÆnt‡.Þ”wƒ .1

t‡.Þx@{Zzg‡.Þeöƒ .2

(Z±gÐZÌÆqïƒäec .3

Ùz‰Ü~‡.Þ”wƒ .4

ZkÃzZãZzgºmƒ**ec .5

£œÆ¥%]ƒãec .6

£œYõÆ‡.ÞƒãecX .7

££££œœœœÅÅÅÅ¢¢¢¢zzzzgggg]]]] �

CYÅF,¹ÅgZ{³™CìX .1

CYÆ§i¿~p~»Z�ág{Šï�X .2

tD+g+§hVÆZN[~çzyƒD�X .3

D+g+zZõ!Š!*]ÆZN[~æŠÇgƒD�X .4

tZõ!}òÅYõ~çzyƒD�X .5
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¸̧̧̧òòòò((((zzzzÆÆÆÆ\\\\gggg����áááá]]]] (1964-66) ÃÃÃÃVVVVgggg~~~~zzzz

åâ~R~‚bÅD+göÃaÆâjwÐ%1oHYñX �

Zjà»[ÃïÆfg=F,¹Š¶»!Â1V6,ÃU*ã™}ZzgD+göÆn4ñZŠ�ÛZëHYñX �

Zd)oVÅD+gö~¥â]Æ”wóZ+ÑwóZ0+Zi„Zzg}òÃZ~.™ä6,izgŠc*YñX �

Š¸´̧V~‚bÅD+göÃ»ÞgzVÐZzgà~´̧VÃ)ßYÐ�hZYñX �

‚b»»[EZgƒ**e’X �

Z6,6,ZÎ~R6,ƒ43š5é EGG]ó6Yó§»]Zzg'ZBÅÑiòîg6,*yÆ+D+göÅYñX �

Zd¯‡â~R6,–qZñgÃ{mîg6,�áïHYñX �

(1986) ¸̧̧̧òòòò((((0000****ŒŒŒŒ
Z§ZszZ)sÆâjwÃCYZLjZkKÆfg=T3X �

âjw~ñ�ŠZZâY»x@{™ÆZ0+gZ`™,ZzgZ0+gZ`™Š{ZñgÃ’k,~ói!*ãZzg£zk,ÅæŠÐ �

ÜZs#™äÅ'g]aZ™,X
‚³¥â]»x@{6,Z®gƒ@*ìX �

‚³¥â]¬gèƒD�X �

gzi%{i0+Ï~‚³¥â]Zzg‚³§hVÆŠgxym6,̈g™**X �

‚³¦gZ]Zßwz̧Z2»ûËZg™**X �

(2005) ¸̧̧̧òòòò((((0000****ŒŒŒŒ
D‚bÆ¦gZ]ZzgZßwÃZK̃i0+Ï~Z:tÐ0¥â]Ã�ÛzrŠbX �

‚b~5Šgc*ÄÆnCYÃ2ÐzZ/™zZ**X �

‚b~‚0ZâVÅY+$ÐZ(gGYäzZá§hVZzgi'gÂVÃ2**X �
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)~YõÆ§hVÃZCc*YñX �

Æ§iÃ”gsHYñX Grading ¶K**]Å( �

µ!*ð»xZzg¤/z„»xCYÆRÆ_.ƒäe’X �

¡Å½óKã½óMĝÅ½ózguZ4móZŠZg~½óÛR,Å½z){ÃZ¥V6,”gs™zZc* �

YñX
gUgN*äÆOñ!*pZõ[ƒX �
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¼ƒñ¥â]ÃZKgzi%{i0+ÏÐ%1oHYñX �

špszçMiZŠZ:âjw~YõƒX �

Zõ[ÜsŠgÏÂ[J-„özŠ:ƒÉtúD»!*)̄¶X �
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~Rð�xZzgZk 1956 Y~Z%k‚§ßŠZÎÏZcäD+g+£œÅÑz¬]ÅZzg 1948 ‚w �
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(Cognitive Domain) z̧°´‘ .a

(Affective Domain) @*W,ZC´‘ .b

(Psychomotor Domain) ;CwÅ´‘ .c

ÐìXÐV»Zq- (Hands) Zzg;ðV (Heart) Šw (Head) ªu "3H" ZyÐV´̧V»m �
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¨g™}ÇX
����xxxxÆÆÆÆ7777™™™™ŠŠŠŠ{{{{DDDD++++gggg++++££££œœœœÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~

)»̂§i¿(
;CwÅ´‘ @*W,ZC´‘ z̧°´‘

(Imitation) Ü™** .1

(Manipulation) e,-Š4 .2

(Precision) »ïŠg\o .3

(Articulation) �h** .4

(Naturalisation) ¡e$ .5

Jw™** .1

gŠ¿ .2

Šgc*! .3

^ .4

™ŠZgóg~ .5

(Characterisation)

¥â] .1

û .2

Z:t .3

‹t .4

F,I .5

çŠg .6
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¬xîg6,»[ZzgŠg(]ëpŒYD�Z#%ZyŠzâV~¹(,Z�ÛtìXŠg(]Zq-±(‚w �

Æn–™Š{»!ñç¬]Åz„T~D+g+zZõ!§j�áï�X
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»[Šg(]Æ´z{)»!u¤/ñV6,Œƒ@*ìX �

ŠŠŠŠgggg((((]]]] »»»»[[[[
Šg(]özŠƒD�X D
Šg(]ÃZŠgÏñZŠ~F,KMŠc*Y@*ìX D
Šg(]bìX D
Šg(]~E70*ðYCX D

»[EZgƒ@*ìX D
»[)özŠƒ@*ìX D
»[Zjw»åâjwƒ@*ìX D

‚‚‚‚bbbbÆÆÆÆyyyy~~~~££££////SSSS::::]]]]
M`ÆZk)~Šzg~‚bÅZÌÐël!zZ[�X �

‚b»y~ZL&ÆÏ³]›ZzgZLM\Ãz[™äÅ&¢AƒX �

)eZËuz}-gZŠZJ™Á( "Love for the profession for the subject and for the student" �

y~oƒ(‡/ƒãe’XZzgz{ZºZÎ‚³'×Z`Zzg‚³gzÇV»qïƒ**e’X �

»CÙ#Ò)®) Activity Packs Zzg Activity Cards ZkÃD‚b6,̂gqÝƒXz{CÙ$Æn �

~Ä™}X
z{'%ÃiD+g+§hVÃZCñX �

‚b–ó*Iw–ÆMÑ]y~z	MÑ]ÆZEwÐ4îg6,zZ/ƒX �

X +zZõ!ZâYÃ¯äZzgZLZjwZzgâjw~Šø7[z‚b»½7gZEw™n D+g Low cost no cost z{ �

Š}X z{$zgCYÅÈZ‚ÛZð™}ZzgCÙgziD+g+zZõ!u¤/ñVÆŠzgZyIƒ~záZzgoƒtg} �

z{å‚ŠÏZzg—ZDƒñCYÐ!*bé�wgÇZ¹ZCŠz„‚¶ZzgZLM\ÃZy»gÚÆîg6, �

7™}X
z{)~D+g+§hVÃZCñX �

ñ�Š{Šzg~ƒäzZàŠgc*:VóZÏÃ]Ð!*ģìZzgögó3i*z){~záX �

#{)®)c*æg�ÅegŠ-Zg~J-z{özŠ:ƒX �

zWZ‹ZzgÄz‚»qïƒX �

µ/‚i~Æ‚B‚B¿Mzg~ÃD¯äzZÑƒX �

ZÐZŠ~Z%Ã]Ã7ÃgnpƒñZCYÃZµZµxÁº!™}X �

Zk~ZOò&¢Añ�ŠƒX �

§iD+göÃŠz”V~„HYYì: §§§§iiiiDDDD++++ggggöööö:::: �

'%Ãi§iD+gö .2 y%Ãi§iD+gö .1
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Z(Š*§iD+gö�Zq-§†ƒXZk§ig‚ð~yÅ,%œ/~wgBb yyyy%%%%ÃÃÃÃiiii§§§§iiiiDDDD++++ggggöööö:::: �

ì�#Ò)®)ÅÓxu¤/ñV6,”ƒCìZzgy„¥â]»u*ƒ@*ìX
t].h+§i§ig‚ðìXTÅãCŠZõ[Æ;CUƒV6,ŒƒCìXT ''''%%%%ÃÃÃÃiiii§§§§iiiiDDDD++++ggggöööö:::: �

~¤̈DÅ,%œ/~wgBbìX�#Ò)®)ÅÓxu¤/ñV6,”ƒZzgy»™ŠZgÜsZq-gÚ
Zzgœª»gJ-özŠƒ™g{Y@*ìX

y%Ãi‚bÆ§iD+gö~)g»§ió)ZzgbCÙZC§iZzgbCÙZC§iz){�áïìX �

'%Ãi§iD+gö~‚4§ióZÏ°§ióµ!*ð§ió§8gR,~»§ióIƒ»§ió!i›Õä IEC �

§ió)bÃi™ä»§iz){�áï�X
‚‚‚‚bbbbÆÆÆÆyyyy»»»»ggggzzzzwwww �

yZq-µ/»gƒ@*ìX D

yœ̈ª»gƒ@*ìX D

z{Zq-&b»gƒ@*ìX D

Zq-=ƒ@*ìX D

�`ÆZñg~Ñq-ƒ@*ìX D

z{Zq-g=»gƒ@*ìX D
gÚƒ@*ìX D
z{Zq-gZ‚»gƒ@*ìX D
z{Zq-Z0+gZ`™äzZÑƒ@*ìX D

‚bÅD+gö~Zk§ig‚ðÃzWîg6,ZEwHY@*ìXtZ`Zð§ig‚ðÅ ZZZZ5555ZZZZYYYY§§§§iiiigggg‚‚‚‚ðððð:::: �

¡ìXZk~y¥â]Ã¬xÐ{mZzg**¥xÐ¥xÅ§s(,J@*ìXyCYÃ¬¬xZßw
çc*‡°{e@*ìZzgPZßßVZzgà]ÅzŸs#™@*ìX
Zk§iÐz‰ÜÅYƒCìXtyÆ»xÃM‚y™@*ìXHg{z‰Ü~»[ÅŠÅY$ËìXt �

‚bÅD+göÆnñizVìXZ%tZq-)¡~z);C§ig‚ðìX
Zk~ic*Š{F,qCÃZEwHY@*ìZzgZkÐ¥â]ic*Š{ZzgF,šMÁQìX �

Zk§ig‚ð~y{mÐ¬x¥xÐ**¥xÅ§s(,kìXCYVßVÆfg= ZZZZ̀`̀̀ZZZZðððð§§§§iiiigggg‚‚‚‚ðððð:::: �

ZßwzçZ*»g™D�X
Zk§ig‚ðÐCY~Šp~ZŸ†ƒ@*ìX D
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t”wD»Zq-ëwZzgx§iìX D
CY~pŠZOŠ~aZ™@*ìX D
tZq-¡~;C§iìX D
tZq-NgëgZzgz‰ÜÔ§iìX D

 (Deductive Method) ZZZZ5555ZZZZYYYY§§§§iiiigggg‚‚‚‚ðððð (Inductive Method) ZZZZ̀`̀̀ZZZZðððð§§§§iiiigggg‚‚‚‚ðððð

ZßwzçZ*Æfg=VBqÝÅYC�X .1

¬xÐ{m›ëZ~.GYD�X .2

êŠZßßVÐ̂kVBZ~.ÅYC�X .3

ZkÆnc*ŠŠZ“&qC¹¢zg~ìX .4

ic*Š{œZzgz‰ÜÅ¢zg]7ƒCX .5

™@*ìX (Imitate) ¤̈DÜ .6

ŠzuzV6,Z®g™**7,@*ìX .7

t!&6VÃ�Ûzr7ŠêX .8

X CYZzgyÆŠgxyZq-§†m‡ìƒ@*ì .9

CYÃic*Š{ZEyZzgpÙqÝ7ƒCX .10

VßVÆfg=ZßwzçZ*Z~.GYD�X .1

{mÐ¬x›ëZ~.GYD�X .2

k̂VßVÐêŠZßßVÃZ~.HY@*ìX .3

tîsæCƒ@*ìX .4

ic*Š{œZzgz‰ÜÅ¢zg]ƒCìX .5

¤̈DZq-[ƒ@*ìX .6

pŠZõ[Ã�ÛzrqÝƒ@*ìX .7

CYZzgyÆŠgxyŠz§†m‡ìƒ@*ìX .8

!&¢A�Ûzr0*CìX .9

CYÃic*Š{Ðic*Š{ZEyZzgpÙqÝƒCìX .10

$$$$ÅÅÅÅµµµµ////ÈÈÈÈ~~~~YYYYVVVV¢¢¢¢zzzzgggg~~~~ìììì 5.0

»x[ZzgñW,D+göÆnX D
H7,J**Zzgù7,J**ìzZãƒY@*ìX D
zZãÑñ�Šƒ@*ìX D

$»¾§b¬gs™Zc*YñX D
yZLÙ‚~$ÃYg~g‚rìX D
¥ÑÆ+ZL$ÅŠgz7ÅYõ™YìX D

$$$$ÅÅÅÅµµµµ////ÈÈÈÈ~~~~ÆÆÆǢ̄̄̄ZZZZZZZZ++++ �

ñZŠ*yÃ7™äÆn±§iZC@*ìX D
D+göÎ‘ŒÙuzŠ6,MÐ(,fìX D

y‰Ù£œÃ7ÃgÄ™MÐ(,kìX D
CYÅŠpZzgZ0+Zi„ZzgZyÆgz-V»ìwg‚rìX D
yÃpŠZ®g~ZzgpŠZOŠ~«™@*ìX D
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z‰ÜÅYƒCìX D
)¢zg~Z¬Š{ÐXYYìX D
CYÅŠÍV$ÆŠƒäJ-',ŒÛZggS�X D

$$$$µµµµ////$$$$ÅÅÅÅSSSS::::]]]] �

£œ6,FFƒCìX D
D+g+MÑ]ZEwGYD�X D
‚—¥â]Ã6¥â]Ð�hZY@*ìX D

úDÆñZµƒD�X D
$ÃZ»ÇV~„HY@*ìX D
iu¤/ñV&xÁÃ¬„³HY@*ìX D

Zq-¬xZ*ŠHì D
ZYZ*Š=ô™@*ì D
ZdŠgz»Z*ŠbCÙ{™@*ì D
xZ*ŠOW,™@*ì D

))))§§§§iiii:::: �

tZq-Š*=w¬x§iD+göìX DDDD
DZk§iD+göÐÓx£œzæ¬7g}7ƒDX

ÐâpfìTÆpLL7,−óóÆ�X 'Logo' D)ŠgZÝ
tZq-y%Ãi§iìX D
Zk~Z*Šu¤/xƒ@*ìZzgCYÜsFggT�X D
Zk~c*ŠŠZ“ÃZÌŠ~YCìX D
Áz‰Ü~ic*Š{ñZŠ�ÛZëHY@*ìX D
»[özŠz‰Ü~M‚ãÆ‚BåHY@*ìX D
Zq-Mù·&CYƒäÆ!*z�Š$ÅD+göM‚ãÐÅY$ËìX D
Zk~Š!*]&xÁÆnÃð(7ƒCX D

ÆZßwÆÜsìX (Learning by doing) t§iZõ[&+g=¿ D
Z’Zð)oVÃ7,JäÆaÆ7ìX D
t§i‚bÅD+göÆañizV7ìX D
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tZq-ñe$Ãg§iìX D
Zk~i'g'6,zZy7m™54èGGX D
))))zzzzbbbbCCCCÙÙÙÙ{{{{»»»»§§§§iiii �

Zk~yñZŠ*yÃ)ÆZ0+Zi~7™DƒñŠ/™ÆŠî@*ìX DDDD
Zk§iÆŠzgZyD+g+ZâY»ZEwHY@*ìX D
Zk~z‰ÜÅYƒCìZzgCY‚³Š!*]»x@{™D�X D
t'%Ãi§iD+gö7ìX D
ZÐZŠ~&6VÅÙ|#7ƒ0*CX D
ZZZZÏÏÏÏ°°°°§§§§iiii �

MgZxZ7Z8-ä7HX H.E. Zk§iD+göÃ6,zW DDDD
Ð1ŠHTÆp "Heuresco" §i¹Y@*ì�Zq--**ãÂ Heuristic ZÏ°§iÃ D

LLZÏs™**óóÆ�X
Zk§iD+gö~CYpŠx@{™D�pŠÐÎhZzgpŠÐ»x™D�ZzgpŠêfe�X D
t§iD‚bÅD+göÆnñizVìX D
tC~‚³§iÃZCäÅF,šM™@*ìX D
DZk§iD+göÐCY~‚³'×Z`‚³Z0+Zi„ZŠgZu!&¢AÅ'g'6,zZymf�X

CY~W~Z0+Zi„aZƒ@*ìX D
Dgzi%{Æ)b»ipŠÐˆl™@*ìX
DZ’Zð)oV&åâ~R6,t§iZ(g7HYYX

µµµµ!!!!****ðððð§§§§iiii
6,FFìX (Pragmatism) t§iD+göYye-~ÆÃt’)Ò3ïGG �

~7HZzge-~Æ¦gZ]Ã 1908 ZXZ}XZ-yÍä (J.A. Stevenson) ZÏ§iD+göÃ �

eZË×R,uä�ÛzrŠc*X
ËiÔX»ãCŠ~µ/»gHY@*ìX �

µ/ÃC6,ð0*7Y@*ÉCYpŠZkÃJw™D�X �

CYÆ¢zgc*]Æ_.µ/‚i~ÅYCìX �

µ/i0+ÏÆÇ)bÐ%1oƒ@*ìX �

yÅwZq-gÚÅƒCìX �

Zõ[&+g=¿6,«ìX Learning by doing t§i �
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tCYÃœ¿¯@*ìX �

tZq-/g~§iìX �

CY~_·ÅzÝaZƒCìX �

Z½ÎZzgïV™»x™äÅ&¢AaZƒCìX �

ZÐZŠ~Z%Ã]Å¶K0+„ƒCìX �

CY~‚³'×Z`‚³gz�‚³Z0+Zi„aZƒ@*ìX �

Zk§iD+gö~¹ic*Š{z‰ÜŠg»gƒ@*ìX �

Ùz‰Ü6,»[å7HYYX �

tZq-)ñî§iD+göìX �

µµµµ!!!!****ðððð§§§§iiiiÆÆÆÆZZZZŠŠŠŠZZZZââââ]]]]
¥â]gkge™**)Z0+gZ`™**( � ñZŠZ‰™** � XÅÙ|# �

³Z~.™** � ‹t™** � g7ĝ»g»g™** �

¥â]»Z:t™** �

§§§§8888ggggññññ~~~~§§§§iiiiDDDD++++ggggöööö
Zk§iD+gö~CY~yø%aZ™@*ì%z{ŠpÐŠ/Z%xŠ}nX �

Š/ÆZ¾Znz£œÃzZãHY@*ìX �

Zk~yŠ/ÃF,KMzZg±Z0+Zi~Z%xŠêìZzgMÑ]ÅF,KMZzg§i»gÃCY6,zZã™@*ìX �

t§iCYÅi'gÂVÃ�ÛzrŠêìX �

t‚³gz-VW~Ã̀Zzg‚³¿ÅƒaZ™@*ìX �

tZõ[&+g=¿ÆZßw6,ìX �

ZkÆn0{§8gR,~ZzgCYözŠZzgyF,šMc*Cƒ**e’X �

Zk§iD+göÐCY~ZnÅ'g'aZƒC�X �

z̧°&6V~ZŸ†ƒ@*X �

Zk§iD+gö~Š/{:~#Ò)®)ÆCYÅ®ZŠŠ/{:~MÑ]z){6,Z¹&§hV6,Z%x �

Šc*YYìX
Class Front Method .1

Zk~¬xMÑ]ÁyazZáMÑ]ZEwGYD�XCÙ¤̈DZÐZŠ~îg6,Š/Z%xŠêìX �

Group Method / Rotation Method .2
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Zk§iD+gö~#Ò)®)ÆÓxCYÃ¤/zƒV~„™ÆŠ!*]Z%xŠØYD�XZk§iÃ �

MÑ]Å¶ÅzzHY@*ìX
Divison - Part Method .3

X Zk§i~Z¤/Š/¹îsZzgë{ƒÂZkÃZZz‡]~åHY@*ìX}òˆ~qÝGYD� �

(Historical Method) @@@@****gggg]]]]§§§§iiii
‚bÅD+göÃZkÅ@*g]¥â]ÅãCŠ6,D+göÅYCìX �

t‚³ExZkÅ@*gõÐ0¥â]�ÛZëÅYC�X �

Zk~‚0ZâVÅÎZö/~óZXŠZ]Zzg&]Ã,ÐÒyHŠHìX �

Porblem Solving Method

CÙ�ÛŠÃZKi0+Ï~Zz‚bÐŠzegƒ**7,@*ìXZy)bÃZ¹i™**7,@*ìeìz{ZkÆ¤/Šz7Æ �

)bƒVc*�Y)bc*Švë{)bƒMh�XaÅi0+ÏÅ»x!»Z®gZkÆ)bÆi™äÅ
Z,®)6,«ƒ@*ìX

XÃiÆ§i~IÆñZŠÃZq-XÅ̂~ÑäÆnñizVqÑ]»ZN[HY@*ìZzgyC �

ÃF,KMŠ}™XÆiÆngÉð™@*ìX
XXXXÆÆÆÆiiii~~~~¬¬¬¬xxxxîîîîgggg6666,,,,CCCCYYYYÃÃÃÃqqqqbbbb))))bbbb

ñizV§i»g»:ƒ** � ÎiÅ&¢A~¶ � XÃ4îg6,:i™0***X �

Kã$zgc*Vz{xVz){ � XÃ4ZzgzZãîg6,:' �

XXXXÆÆÆÆiiiiÆÆÆÆ§§§§iiiiÆÆÆÆZZZZŠŠŠŠZZZZââââ]]]]
¢zg~¥â]»”w&Z‰™** � XÅÂ± � XÅÙ|# �

oƒfgZ$šð JV»”w � ¬gèieð&+− � ¥â]ÅF,KM �

}òÅo �

¯̄̄̄ZZZZZZZZ++++
CY~pŠZõ[Å&¢A6,zZymfìX �

CY~£/S:]pŠZOŠ~z){Å¬Š'aZƒC�X �

CYÃÌi0+Ï~Šg7)bÃi™ä~çzyƒ@*ìX �

{{{{xxxxVVVV
ZkÆnic*Š{z‰ÜŠg»gìX �

tZ’Zð)oVÆnoƒ7ìX �

Zk~yÃ¹ic*Š{œ™ã7,CìX �
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(Assignment Method) ºººº$$$$||||öööö GGGG
EEEE

§§§§iiii
D‚bÆZòt»Zq-Šzu}ÐŒÛRmƒ@*ì$ÃZq-ß~å™äÆaZkÃgLgL �

HY@*ìX (Assignment) ”V~„HY@*ìXZq-ßÆZ0+gåKYäzZázÃº!
Zk§iD+göÆŠz{ƒD�: �

pgŠ&¿z .1

Š!*Cz .2

(Scientific Method) ‚‚‚‚³³³³§§§§iiii
ìX (Product) ZzgõÝ (Process) D‚bÐ%ZŠ§i¿ �

ïÆ³~66Zßwz̧Z2»¼gƒ@*ì®ZZkÃCðÆZÏsÃ„‚³§i¹Y@*ìX �

)bÃZq-ºm§iÐ%³zZgi™**„‚³§iB@*ìX �

‚³§iÐCY~‚³'×Z`‚³̈gz„‚³gDyz¬ŠZ]6,zZymf�X �

äZzgˆ~±hÎæä‚³§iÆZŠZâ]Ã7HX Karlpearson ~1937 �

ZZZZŠŠŠŠZZZZââââ]]]]
X»‹t � XÃÒy™**&°pÒy™** � XÅÙ|# �

Gz£‡ì™** � Å=ô (data) qÝ™Š{ñZŠ � ¥â]ÃZ‰™** �

6qÑ]Æ_.Zk»Z:t™** � Àè™** � Gz£ÅYõ �

(Activity Based Method) 
!!!!iiii››››ÕÕÕÕääää
IIIIEEEECCCC§§§§iiiiDDDD++++ggggöööö

D‚bÅD+göxÁÐ½~7,~ìXZnÆxÁZ%xŠ}™4Z0+ZiÐD+göÅY$ËìX �

ZkÐCY~¥â]ÔŠ!*]Ôgz-VÔŠwVZzg'gÂVÃ�Ûzrƒ@*ìX �

Zk§iÐCY~pŠZõ[Å&¢AaZƒCìX �

xÁÃ�áï Socially Useful Productive Work ~Z3g¸ðbzäZjßV~ 1977 �

™äÅ\glÅX
(Work experience) xÁ6,ic*Š{izgŠïƒñ»xŠ!*] SUPW ~̧ò(0*ŒäÌ 1986 �

Æ**xÐxÁgÇ‰X
äÓxZõ!Š!*]Ã»[Æîg6,â**X (1964-66) Z&++Z4mz �

xxxxÁÁÁÁÆÆÆÆZZZZllllxxxx
xÁÃ&”V~„™Mh�X �

(1) Exploratory - getting knowledge 6¥â]qÝ™** �

(2) Constructive - getting experience 6Š!*]qÝ™** �

(3) Expressional - giving presentation bCÙ{™** �
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DDDD‚‚‚‚bbbbÆÆÆÆxxxxÁÁÁÁ~~~~åååå\\\\ZZZZÆÆÆÆ¦¦¦¦ggggZZZZ]]]]
\ZÆ_.ñZŠ*y~xÁ:ƒVÂz{ñZŠ*y„�X �

Zõ!%:: S.E �

(1)  Engage (2) Explore (3) Explain (4) Elaborate (5)  Evaluate

D+gö‚b~ZâY»bCÙ{¹ZÌ»qïƒ@*ìZzgCYÃZZâYÆbCÙ}ÐZy~ZºZÎZzg �

®aZƒ@*ìX
P‚³u¤/xV�D+gö~gzbeZr�X �

‚bñi* �

(Field Trips) I¿Æx@Z] �

z){X (Science Fairs) ‚bÅúö �

INPIRE (Innovation is Science Pursuit for Inspired Research) �

ŠØYgì�X Awards Æ Inspire ÐCYÃ 2007-08 �

™zh–G‰X 1979.25 Æn Inspire ŠHgƒ,»!µ/~ �

µµµµ////ÈÈÈÈ~~~~ÅÅÅÅ»»»»gggg~~~~
D‚b~CÙ)®)ÆnZq-‚w~»[å™**ƒ@*ìXZzgyZkÐ´Z¦ZŠÃCY~aZ �

™äÅÃÒ™@*ìXñW,D+göÆnyZµ"»g™@*ì�øDfs�:
‚Ñ:µ/ .1

-.$öy&µ/ .2

ci+öy .3

‚Ñ:µ/ŠgZÝy‚w½ÆGz£»xÃ±Z0+Zi~å™äÆn(‚wÑzq ‚‚‚‚ÑÑÑÑ::::µµµµ////:::: �

ƒäÐ¬»g™©8ìX»[Å',z‰ÜŠÅµ/È~ƒCìXZk‚Ñ:µ/Å»g~~øDfs
ï]Ã7Ãg3Y@*ìX
ZjwÆZc*x»gÅ®ZŠ D
D+g+ci+kÅ®ZŠ D
CÙ*yÆ-.$Å®ZŠCÙ-.$ÅD+göÆnci+zVÅ®ZŠ D
D‚Ñ:µ/Æ%:~øDfsZñg�áïƒäe’X

*y .2 )®) .1 

Šg»gci+Å®ZŠ .3 

D+göZzgŠ!*]ÆnŠg»gci+kÅ®ZŠ   .b ]ci+kÅ®ZŠ   .a 
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”wÔ(Z¦ZŠ .4   

â;:-.$Å„Åµ/È~ .5   

D+g+zZõ!Õi&
Z%xŠØYäzZàu¤/xV

CCE

D+g+ZâY ci+kÅ
®ZŠ

-.$»**x â{ Ÿ¶Ky

‚Ñ:µ/Å¿Mzg~6,y»gŠ¿ .6   

‚Ñ:µ/Å¿Mzg~6,œgægkÆtg}ZzggŠ¿ .7   

----....$$$$ööööyyyy
Z»ðµ/Šzu}µ1VÆ®.Þic*ŠZÌg‚rìX �
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CYŠ/Ç„r&'gÂV»Z0+ZiÒŠg™Dz‰ÜøDfsZñgÃ7Ãǵe’X ŠŠŠŠ////ÇÇÇÇ„„„„rrrr»»»»ZZZZ0000++++ZZZZiiiiÒÒÒÒŠŠŠŠgggg::::
CYÃŠ/»ÑzZã¥xì? �

Š/Ð0Šg»gÓxZâYqÝ™[ì? �

Š/ÆMÑ]oƒF,KMÐg3ì? �

396



Š/ÆŠzgZyÄz‚»bCÙ{Hì? �

Š/Æx@Z]»4îg6,Z0+gZ`Hì? �

Š/»³Z~.Hì? �
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¶¶¶¶KKKK********]]]]»»»»‚‚‚‚ ]]]]¶¶¶¶KKKK********]]]] ¶¶¶¶KKKK********]]]] ÎÎÎÎZZZZÑÑÑÑ]]]]ÅÅÅÅ®®®®ZZZZŠŠŠŠ ÎÎÎÎZZZZÑÑÑÑ]]]]ÅÅÅÅnnnn ŸŸŸŸ¶¶¶¶KKKKyyyy

40

30

17.5

12.5

32

24

14

10

08

04

02

01

04

06

07

10

’k,~
¿ÎZÑ]
¹„¿ÎZÑ]
czèÎZÑ]

.1

.2

.3

.4

100 80 15 25   ]]]]
::::Weightage ÂÂÂÂRRRR»»»» �

¶¶¶¶KKKK********]]]]»»»»‚‚‚‚ ¶¶¶¶KKKK********]]]] ÂÂÂÂRRRR ŸŸŸŸ¶¶¶¶KKKKyyyy
25

50

25

20

40

20

ÂRÆÎZÑ]
Zz‰RÆÎZÑ]
M‚yRÆÎZÑ]

.1

.2

.3

100 80   ]]]]
ZZZZiiiiZZZZJJJJyyyyÅÅÅÅSSSS::::]]]] �

Reliability xe$ DDDD
Validity ëq D

Objectivity cz† D

398



Comprehensiveness Yö D
Practicability ‡.Þ¿ D

Utility ZÃŠe$ D
ÅÅÅÅ»»»»gggg~~~~ Blue Print

]]]] cccczzzzèèèè
ÎÎÎÎZZZZÑÑÑÑ]]]]

....eeee$$$$¿¿¿¿����ZZZZ!!!!
ÎÎÎÎZZZZÑÑÑÑ]]]]

¿¿¿¿����ZZZZ!!!!
ÎÎÎÎZZZZÑÑÑÑ]]]]

îîîîssss
ÎÎÎÎZZZZÑÑÑÑ]]]]

Weight-

age

((((££££ggggZZZZ]]]] ŸŸŸŸ
¶¶¶¶KKKKyyyy

32

08

12

12

08

08

6(6)

2(2)

D
D

2(2)

D

3(6)

1(2)

D
D

1(2)

2(4)
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Zy~ÐÃð7 (4) Elizabeth & Dhave (3) Krothwall (2) Bloom (1)

Zq-¤̈D6ð¬5]z8¬5]~�Ût™@*ìXÃ̈KÑ7gZƒ@*ìX -17

çŠg (4) Z:t (3) ƒ (2) ¥â] (1)

ìX ____ Zq-¤̈DZLîg6,‚³WÑ]c*âeÖ»g™@*ìXtZkÅ -18

ƒ (4) Z:t (3) Šp (2) ¥â] (1)
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EHÅi0+ÏÆ_·ÆẐq-¤̈DEHÅ‚³}.â]ÃuZLìX -19

'g] (4) ƒ (3) ¥â] (2) ŠgÙÏ (1)

Ã�ÛzrŠbe34/õ XJGX skills ¥~qgzfs'gÂV -20

tÓx (4) Z�áw¯äÅ'g] (3) y~'g] (2) Š!'g] (1)

™@*ìX observation Zq-¤̈DWxÅ»g~ÆŠ/»Ngx@{ -21

'g] (4) Z:t (3) ƒ (2) ¥â] (1)

Å̂~7HX ____ äZõ!Š1VÃ Edgar Dail -22

%, (4) ŠZ],{ (3) [ (2) %zo (1)

Æ$Åµ/È~ÆÄZŠZx�X Herbart ̀ðâCÙ½CÙ!*g^ -23

7 (4) 6 (3) 5 (2) 4 (1)

CÙ!*g^Æ$Åµ/È~»aåŠxÃ̈KìX -24

Z:t (4) ¨ (3) 7É (2) ¬gs (1)

yz*y~®Ð«!*ggi+-6,(6,z¤/ZxZk‚wÑzqƒñX -25

1957 (4) 1927 (3) 1937 (2) 1947 (1)

ÐZ~.HŠHìTÆp(}.ZƒV»yìX¾i!*yÐìX Mouseion ñi* MuseumÂ -26

�ÛZú (4) -**ã (3) ̀ð (2) ÑH (1)

~ÄZâY0*ñYD�X Integrated Science Kit î~ÅY+$Ð�ÛZëÅYäzZà HRD -27

95 (4) 110 (3) 107 (2) 76 (1)

ÐZ~.HŠHìTÆp¸u»gZ3ìX¾i!*y»ìX "Currere"ÂCurriculumÂ -28

Zy~ÐÃð7 (4) Zôm,~ (3) -**ã (2) ÑH (1)

ZÏ°§iÆÄZŠZx�X -29

6 (4) 3 (3) 4 (2) 5 (1)

ÐZ~.HìX ___ -**ãi!*yÆÂ Heuristic äÂ Prof  Armstrong -30

Zy~ÐÃð7 (4) Heuristic (3) Heuris (2) Hero (1)

§jÃ¾äF,¹Š~X ProjectÆKilpatrik -31

Bloom (4) Stevenson (3) Frobel (2) Dewey (1)

Zk§iD+gö~Zõ[ÆÓxà]�áïƒD�X -32

Playway (4) Lecture (3) Project (2) Heuristic (1)
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ÐZ~.HŠHìT»!*ãìX Pragmatiosm Ã,’)Ò3ïGG Project Method -33

ZgT (4) Frobel (3) Lock (2) Dewey (1)

Š/{:~Z¤/Zq-¤̈DtÐF,˜ÅW6,ZkÃö**e34/õ XJGX -34

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Š/{:~Z¤/Zq-¤̈DtÐZ‚kÅW6,ZkÃö**e34/õ XJGX -35

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Ã**¥xiCÙ3ä6,ZEw 2 Activated Charcoal + Magniseum Oxide + Tonic Acid -36

ë�X _____ ™D�TÃ
Zy~ÐÃð7 (4) Antidote (3) Base (2) Acid (1)

ZEw™**e�X _______ Wç~F,¤̃/ä6, -37

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

ZEw™**e34/õ XJGX _______ Wç~Z‚k¤/ä6, -38

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

‚b'»ZëÑìX -39

¥Ãf)ŠZg~Šb (4) ¥Ãpl™** (3)  ¥â]�ÛZë™** (2) ¥~ŠpaZ™** (1)

»ZëÑìX Fair ‚b9 -40

Zy~ÐÃð7 (4) !&6VÃ�ÛzrŠb (3)  ¥â]�ÛZë™** (2) ¥~ŠpaZ™** (1)

ôZy»gÅwg‚rìX sponsor ‚b'~ -41

¯k7g (4) ‚b»y (3)  œgægk (2) ¤̈D (1)

»ÈX Heart ~(Head, Heart, Hand)ª -42

Zy~ÐÃð7 (4) ewÅI (3)  _.!*CI (2) ZŠgZÅI (1)

ÆŠ!*CZõ[Æ%zo~ZZŠgz6,ìX Edger dail -43

egZó (4) 	zy~ (3)  gZ„Š!*] (2) !*°Z„Š!*] (1)

~qgzfs»ƒ**¹¢zg~ìX Labaratory -44

tÓx (4) Wvuä»W! (3)  0*ãÆU (2) Z’Zð?ZæZŠ»… (1)

uÏXz~XgZðÅgZðg^aZ3^ÅÑz¬]“ƒðX -45

1948 (4) 1943 (3)  1940 (2) 1930 (1)
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Y
Ê-.øGÃucg8-~ Acid ~e1™t³Z~.™@*ìXF,Ú Zzg ó ¤̈DY

Ê-.øGÃ -46

ps™D�XtÃ̈K§iD+göìX
ÃðÌ7 (4) ŠzâV (3)   Deductive Z5ZY (2) Inductive Z`Zð (1)

=ô™@*ìX Zq-¤̈D)zZ] -47

çŠg (4) Z:t (3)  ƒ (2) ¥â] (1)

Ã¾ä–X Principia of Mathematica -48

Zg\)å Ik (4) ',**à (3)  EH (2)
¯Ò5ÒðG (1)

¾@*gõÃoc*Y@*ìX National Science Day -49

28-Jan (4) 28-Feb (3)  26-Feb (2) 21-Jan (1)

ÆÄ%µ�X Micro Teaching -50

10 (4) 9 (3)  8 (2) 7 (1)

Zq-¤̈DZKtÃš5Jw™@*ìXZk~0*ðYäzZàp! -51

ƒ (4) Šp (3)  gzt (2) Z:t (1)

yz*yÅY+$Ð‚b~ªâ.ÞZÅx0*äzZà, -52

Z%�̄ (4) ÅgZ: (3)  PgB (2) ÏXz~XgZð (1)

ìX (Emprical and Cumilative) Zk‚bŠZVäec*%‚b»*yZq-Úx@{ZzgŠ!*C*y -53

Fisher (4) Campbellþ (3) Fitz Patric (2) Conantþ (1)

t�X functions ‚bÆZë -54

øg}Z§ZsÆzZu]Å=ô™** (2) Š!*CZzgx@ZC¥â]»�ÛZë™** (1)

tÓx (4) ŠgCqÑ]Zzg‚³×ÃaZ™**Zzge** (3)

»Èƒ@*ìX "Syntactic Structure" -55

Ã¦™** Ideas ZëZzg¤‰ÜZzg (2) ‚³Šgc*ÄÆfg=¥â]»Z‰™** (1)

Ãc*C¥â]qÝ™** (4) Ã¦™** (observation) x@Z]Æ (3)

»Èƒ@*ìX Conceptsþ -56

Elements of Memory (2) Building block (1)

tÓx (4) Vehicles of Thought (3)

tÒyZkªCÙ™@*ìX "All reports of Aids are not correct" -57

Inference (4) Experiment (3) Hypothesis (2) Theory (1)
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ÅtnBCìX concept LLwZg]Ëic*Š{ŠzZáŸÐÁŠzZáŸ~vƒCìóóXt -58

Disjunctive Concept (2) Conjuctive Conceptþ (1)

Emprical Concept (4) Relational Conceptþ (3)

)',¹ïFyZy(ÆyZy~Zkäúc*V»xZ%xŠc*åX Electro Magnetism -59

J.J. Thomson (4) H.Davy (3) Michael Faraday (2) J.C. Maxwellþ (1)

**òÂ[Zk‚bŠZVäè¶X "Analytica Posteriora" -60

Aristotle (4) Einsten (3) Newton (2) Copernicusþ (1)

Ã7™äzZá‚bŠZV»**x "Theory of Relativity" -61

Chadwick (4) Albert Einsten (3) Newton (2) Aristotle (1)

»ÈìX "Psychometer Domain" -62

Performing (4)              Values (3) Feeling (2) Thinking (1)

t³�ZkVw~ŠJÂVÆ0‡*H "Metals are good conductors of heat electricity" -63

ÅìX Approachc*Reasoning ŠHZkÅãCŠZknÆ
Creativity (4) Informative (3) Deductive (2) Inductive (1)

Zq-yLLïtÆpZmóóÃZq-ìÅ¹ãÅæŠÐCYÃŒ@*ìXZkn»§iD+göB@*ìX -64

Historical Method (2) Lecture - Cum - Demontration (1)

Project Method (4) Heuristic Method (3)

‚bÆ*yÃŒäÆat§iƒÐic*Š{ÆU*"$ƒ@*ìX -65

Heuristic Method (2) Project Method (1)

Historical Method (4) Lecture Method (3)

ZzgÃF,¹ Psychometer talents, Affective, Cognitive talents Zq-yÃCÙz‰Ü -66

tƒ@*ìX "Plan" ÆaƒÐZY (develop) Š¶

General Plan (4) Lesson Plan (3) Unit Plan (2)Year Planþ (1)

ÅZq-Vw "Anxillary Aids" -67

Meter Scale (2) Stop Watch (1)

Round Bottom Flasks (4) Clamps & Beakers (3)
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ÅZq-Vw "Emprical Knowledge" -68

Laws (4) Hypothesis (3) Definitions (2) Principle (1)

»Ètƒ@*ìX "Rational Enquiry" -69

å7,J@*ìaFg� (1)

Æfg=ªCÙ™Æ”VÃŒ@*ìX demonstration åË÷Ã (2)

å‚bŠZVzVÆeñƒñzVÆfg=$ÃŒ@*ìX (3)

Ã‚tgÄ™$Å=ô™@*ìX discoverieså (4)

0ƒCìX "Public Policy" -70

‚b»mÜsZXŠZ]Ðƒ@*ì (2) ‚b»mÜsægZkÐƒ@*ì (1)

‚b»mŠ*Æ)sÐƒ@*ì (4) ‚b»mÍḡÐƒ@*ì (3)

**òÂ[Zk‚bŠZVÅèƒðìX "Little Commentary" -71

Nicolauscopernicus  (4) Aryabhatta (3) Aristotle (2) Bhaskarcharya (1)

äZk‚wZjwÆ»[ÅD+z+Å¶X NCERT -72

2005 (4) 2004 (3) 2003 (2) 2001 (1)

»«%û»[~�**xŠc*ŠHåz;kwä7HåX "Science & Technology" -73

   SCERT   (4) NCERT (3) Z3g¸ðbz (2) ÃVg~z (1)

tçZk‚bŠZVä7HåX "All matters attracts all other matter with a force" -74

Aristotle (4) N Copernicusþ (3) Sir Isac Newton (2) Albert Einsten (1)

Xì(correlation) ÅVwªCÙ™Cì%tZyŠzâVp}»W3m Radio Therapy Zzg Radio Isotopes -75

‚ÛoZzggc*è (4) ‚ÛoZzgÒßY (3) ‚ÛoZzgØßY (2) þ‚ÛoZzg²)4n.ç GH~ (1)

»ZëZßwtâ**Y@*ìX "Good objectives of physical science" -76

ÅãCŠ6,ƒ Democratic Educationt (2) t;CZßßVÅãCŠ6,ƒ (1)

tÓx (4) tCYÅœªZzgZyÆa‚ƒ (3)

Å{�V Understanding Zzg Recalling Zzg Recognition ~CYÅ "Blooms Taxanomy" -77

~�áïHY@*ìX domain ÃZk
Affective domain (2) Cognitive domain (1)

Zy~ÐÃðÌ7 (4) Psychometer domain (3)
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ţwZy»ìX "If you teach content then who will teach science" -78

I.D. Zyrev (4) D.S. Kothari (3) Price. D.de.S (2) R.F. Mager (1)

)Zßw(ec*Y@*ìQZkmÐVBŠ~YC�Xt§iB@*ìX Rule z{§i½T~¤̈DÃ¬ -79

Deductive Method (2) Inductive Method (1)

Heuristic Method (4)þ    Lecture Method (3)

~ƒ@*ìX (Greek) »È-**ãi!*y "Heuristic" -80

Hypothesis (4)         Discoveyþ (3)  Scientific Attitude (2)        Evaluation (1)

»Èƒ@*ìX "Fluid Enquiry" -81

Ã<™** Hypothesis (2) Ã<™** Principlesþ (1)

Ã<™** Problem (4) Ã<™** Theory þ(3)

~Zk¿Æfg=CÃ2c*Y@*ìX "Contrived Experiences" -82

Æfg= Working Model (2) c*-Z¡IYÆ¿Ð Senses (1)

Æfg= Understanding (4) Æfg= Plays Zzg Drums (3)

»ÈZyp}Ð0ƒ@*ìX "Unilateral Correlation" -83

x
(Ÿø
G

ZzgÒßY (4) þ‚ÛoZzg²)4n.ç GH~ (3)
²)4n.ç GH~ZzgÒßY (2) ‚ÛoZzgÒßY (1)

ËZi§8gR,~Æ#{Å?m,”{‚m,ÁZiÁZââãYCìX -84

40 x 25 (4) 35 x 25 (3) 45 x 25 (2) 40 x 20þ (1)

in6,Î**4ƒ@*ìX chemical ÃŠzg™äÆāg~îg6,inÃ0*ãÐŠð™t Chemical Burns -85

Îe*³gZà (4) Îe*!*ð»g1,M (3) Îe*»g1,M (2) Îe***ñf$ (1)

Zkzät\glÅ¶%LL‚bÑ$k,~ÌZÏ§b»x™ãec%T§bËZjw~‚b§8gR,~»x™CìóóX -86

Mudiliar Committee (2) NCERT (1)

Yashpal Committee (4) Secondary Education Commission (3)

LL-x‚bóóCÙ‚wZk@*gõÃoc*Y@*ìX -87

B�Ûzg~ 28 (4) B�Ñð 28 (3) BZ6,s 28 (2) BŠc 28 (1)

ÅZq-VwìX "Aural Aids" -88

¯IZzgLk (4) âMz̄y (3) 8¯y (2) 8zn,y (1)

Å4+S¤ Achievement Test Zq-Zi -89

tÓx (4) Accuracy (3) Reliability (2) Validity (1)
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ƒÇX Mode ìÂ 51.75 Mean ìZzg 50.6 Median Z¤/ -90

45.3 (4) 46.3 (3) 48.3 (2) 49.3 (1)

»Èƒ@*ìX  -91

Central Tendency (4) Mean (3) Mode (2) Median (1)

ìX (limitation) §iD+gö»Zq-Zëî "Heuristic" -92

¤̈DgZ„îg6,„Fì (2) tZÐZŠ~6,Ź41¹ÿ
HG»x6,izgŠêì (1)

Zk§iÆàñizVÂ1VÅŠø7!ÂƒCìX (4) CÙ¤̈DZK(6,g\Fì (3)

Å¶̂z{tìX (criticize) 6,�W "Blooms Taxonomy" -93

ÅŠgzÈ~7ÅY$Ë Behaviour ZK̈ã (2) Ã„™Šîì Learner's behaviourt (1)

tÓx (4) tåkÅÎõz„Zzgö)ÃZŠðgZ¯Šîì (3)

»Ñ "Science Fair" -94

™pŠöy™Ã ZL‚¹VÆ»g™Š{ZâYÃŠN (2) Ã»x~ÑN Ideas CYÅÈZ‚ÛZð™**@*%z{ÌZL (1)

tÓx (4) ™** (popularize) Ã%z` activities ‚³ (3)

»§i<ÆZkz‰ÜZEwƒ@*ìX "Formative Evaluation" -95

<ÆŠzgZy (2) <ÆW¸i6, (1)

<ÆW¸iÐ¬ (4) <ÆWí~²¤̈DÅå»g¤/ŠÏŠø[ì (3)

Zk‚w‡*ƒZåX B.M. Birla Science Centre ©gW!*Š~ -96

1990 (4) 1987 (3) 1985 (2) 1983 (1)

¸g]ÆZk£x6,‡*HŠHìX Nehru Yuva Kendra Sangathan -97

Cg (4) ©gW!*Š (3) ~ (2) Š‹ (1)

»Èƒ@*ìX "Funnel approach" -98

ÆmÐ¥â] Field Trips (2) ‚b9ÆmÐ¥â] (1)

ÆaZßwC** Text Book Zh (4) »[ÅD+z+ÆZßw»g™** (3)

‘g8§i½Ã7™äzZÑ -99

Armstrong (4) A. Bloom (3) Allport (2) C.V. Good (1)

ä½ÆZkZë%³Ã7HåX Herbert Spencer -100

ÑÅzŸs# (2) (Planning) µ/È~ (1)

»[ÅD+z+ (4) Aims of Teaching (3)
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ÃZk‚bŠZVäF,¹Š~X (project method) µ!*ð§i -101

Stevenson (4) Maxwell (3) Davy (2) H.Spencer (1)

ÆZã£œ7G¸X cognitiveäBloom -102

9 (4) 10 (3) 8 (2) 6 (1)

äZkD+gö§i6,»xHåX Dr. Allien -103

Micro Method (2) Historic Method (1)

Lecture Method (4) Project Method (3)

Zq-åLLÅeÃúVóó6,Zq-<»gÂìXÂZkÃt¬»g™**ƒ@*ìX -104

»[Åz„ (2) CYÅ®ZŠÅz„ (1)

CYÅq¢~Å̈ (4) �‚Ñ]6,k-ì Blue print (3)

ƒCìX  Zk‚bŠZVäec*å%gzÝÅgëg -105

S.H. Davy (4) J.C. Maxwell (3) Sir. A. Einsten (2)   M. Faraday (1)

Ã7™äzZÑâCÙ½ (stages) $Åµ/È~Æ%Zi -106

H. Spencer (4) Bloom (3) Good (2) J.F. Herbert (1)

~Zã%µƒD�X Problem Solving -107

6 (4) 5 (3) 4 (2) 3 (1)

ÆatZßwƒ@*ìX (Effective Learning) 4nÆZõ[  -108

(Active Involvement) pŠÐz¢8 (2) (Motivation) ’q-aZ™** (1)

ZÐZŠ~îgpŠÃ7™** (4) Individual Approach (3)

~ƒÐZ’Zðzac* (Human Factor) ~ZK̈ãz‚s Selection of Methods -109

tƒ@*ìX (primary factor) ¬ï
$ (4) âjw (3) å (2) ¤̈¿ (1)

tƒ@*ìX (disadvantage) »ZëÚ "Unit Planning" -110

ÃŠgzÈ~™**ƒ@*ì Objectives Zk~¬xZzg{m (1)

Ãf‚~g‚rƒ@*ì nature )¢zg](Zzg needs óaptitude Zk~¤̈DÅ  (2)

ZkÐz‰Ü»°Ÿ#ƒ@*ì (3)

Zk~åÆ»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg]ƒCìX (4)

Lesson ä� Bloom Zk~å»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg~ƒCìX -111

ä(§jZã7K¸X Bloom Å¶Zk~ Planning

5 (4) 4 (3) 3 (2) 2 (1)
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ţwZkâCÙ½»ìX "Curriculum is a tool in the hands of an artist" -112

D.B. Rao (4) Marlow Ediger (3) K.G. Saiyadain (2) Cunningham (1)

óóÐà̂ìT»mZki!*yÐìX currere LLþ (Term) ÅZ˜b Curriculum -113

̀* (4) ÑH (3) -**ã  (2) �ÛZú (1)

ÂGYD�X Science fairs )gc*4R(6,� State level -114

National Level (4) Zone Level (3) SCERT (2) NCERT (1)

Åtf)ŠZg~ƒCìX Nehru Yuva Kendra Sangathan -115

ZjÖÆ-kÃZ̀Z™,  (2) »[ÃŠz!*g{Yõ™, (1)

â�ZâVÃy~»ñV~zheÆa»g™, (4) (science fairs) ‚b~ (3)

~‡* 1966 �H]�ZCÙÑw1zÅc*Š~ Vikram Sarabhai Community Science Centre -116

HŠHåz{Zk£x6,ìX

Š‹ (4) Z£W!*Š (3) ~ (2) Cg (1)

Å\glZkäÅ¶X "Science for all" -117

NCERT (2) Ishwarbhai Patel Committee (1)

Kothari Commission (4) NPE (3)

»Èt1åX "Id" äS. Freud -118

Conciousness (4) A moral (3) Emotional (2) Moral (1)

ìX Personality Test Zkn» (personal inventory) —Wiâ÷**) -119

Subjective Test (2) Objective Test (1)

Projective Technique (4) Non-standardised Test (3)

ŠgZÝ,Ãei»t§iƒ@*ìX Thematic Appreciation Test -120

 Subjective Method (2) Objective Test (1)

Projective Method (4) Autobiography Method  (3)

z{§iD+göT~CYbiï NGZzgå8iï FNGƒ@*ìX  -121

Lecture Method (2) Demostration Method (1)

Project Method (4) Heuristic Method (3)
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»ªxZk‚w¿~Wc*X NCERT -122

1964 (4) 1963 (3) 1962 (2) 1961 (1)

Åz»ª™@*ìX Learning by doing z{§iD+gö� -123

Heuristic Method (2) Lecture Method (1)

Project Method (4) Demonstration Method (3)

tZq-»[%A$™ä»ZëZßwƒ@*ìX -124

Social centred (2) Child centredþ (1)

tÓx (4) Democratic Principle (3)

ÃZk§b¥xHY@*ìÏ‚³¥â]»ªŠgzƒ@*ìX "Emprical Knowledge" -125

Hypothesis (4) Observation (3) Theories (2) Concepts (1)

**òÂ[Zk‚bŠZVäè¶X "Principia" -126

Sir Einstein (4) (Aristotle) ZgT (3) EH  (2) Wgc*•egt (1)

ÅzŸs#™@*ìX value ¾nÅ "Learning by doing" -127

Psychological (4) Utilatorian (3) Aesthetic (2) Intellectual (1)

z{_·» The course of study to be completed within a fixed time is known as) -128

Ãgk�Hg{z‰ÜÆZ0+g»ƒY@*ìB@*ìX
Syllabus (2) Curriculumþ (1)

Activity (4) Extra Curricular course (3)

»Z®gŠz!*ÂV6,gLìX objective Zq-zZãnÆ -129

behaviour + motivation (2) content + behaviour (1)

syllabus + motivation (4) motivation + aptitude (3)

tƒ@*ìX (demerit) »Zq-ZëÚ Labaratory Method -130

critical thinking tÜs  (2) ƒ@*ì pupil centred tÜs (1)

Æ§iÃ(,JzZŠêì learning belonging tÜs (3)

tÜsZòtZzgÄZ**]ÆañizV7ƒ@*Zzgic*Š{z‰Ü©8ìX (4)

Æic*Š{z{ZÌZkagnp�X "Aims" ',Üs "Objectives" -131

ţxóÎ‚ÌZzgZjw„ZkÆaf)ŠZgƒD�  (2) ƒD� Indefinite tic*Š{ (1)

ZkÃå™äÆaÜsåkf)ŠZgƒD�ZzgZyÃ¹¢qÝHYYìX (3)

ZkÅŠÆaic*Š{z‰ÜŠg»gƒ@*ì (4)

(Merit) »Zq-ZYUƒ@*ìX Blooms Lesson Planning -132

f6‡‘VÃ(,JzZŠêì  (2) ÃWÐ(,J@*ì Creativityt (1)
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Œ@*ìX point wise ÃzZãîg6, content t (4) ZkÐÁƒYCì Teaching Activity (3)

»Èƒ@*ìX "Null form hypothesis" -133

ÆŠgxyÃð�Ût7ƒ@* Variables (2) ÆŠgxy�ÛtÃªCÙ™@*ì Variables (1)

ÆŠgxyģc*mƒ@*ì Variables (4) ÅÃðZÌ7ƒC Variables (3)

t§iLL‚³D+göóóÆañizVU*"$7ƒ@*X -134

»§i Demonstration (4) µ!§i (3) ‘g8§i  (2) &g»§i (1)

µ/È~$Å»g~~ZkâCÙ½»§iZEwƒ@*ìX -135

Bloom (4) Davy (3) Froebel (2) Herbert Spencer (1)

ÅZÌÅzz Science Kits -136

tÓx (4) z‰ÜÅYƒCì (3) x@{ÆaW‚ãƒCì  (2) tñîƒCì (1)

ÅƒÐ(,~ZÌtƒCìX Improvised opportunities -137

ñîƒ@*ì  (2) z‰ÜÃXD� (1)

9 (4) ‚4¥â]ZzgÎ‚ÌÃt~ZŸ†™@*ì (3)

»Èƒ@*ìX "Verbal Symbol" -138

ZÖpZzgÃgñá (4) ZDw (3) Video  (2) âew (1)

ZkÃqÝ™äÆaic*Š{z‰ÜŠg»gƒ@*ìX -139

tÓx (4) Curriculum (3) Aims (2) Objective (1)

KEY qç]e^l

1 - 1 2 - 4 3 - 1 4 - 3 5 - 1 6 - 4 7 - 1 8 - 2 9 - 3 1 0 - 2

1 1 - 2 1 2 - 2 1 3 - 4 1 4 - 2 1 5 - 2 1 6 - 3 1 7 - 2 1 8 - 2 1 9 - 1 2 0 - 4

2 1 - 4 2 2 - 1 2 3 - 3 2 4 - 3 2 5 - 2 2 6 - 3 2 7 - 2 2 8 - 1 2 9 - 4 3 0 - 2

3 1 - 3 3 2 - 2 3 3 - 1 3 4 - 1 3 5 - 2 3 6 - 3 3 7 - 1 3 8 - 3 3 9 - 3 4 0 - 3

4 1 - 3 4 2 - 2 4 3 - 2 4 4 - 4 4 5 - 3 4 6 - 1 4 7 - 2 4 8 - 2 4 9 - 1 5 0 - 1

5 1 - 2 5 2 - 1 5 3 - 2 5 4 - 4 5 5 - 1 5 6 - 4 5 7 - 2 5 8 - 3 5 9 - 2 6 0 - 4

6 1 - 3 6 2 - 4 6 3 - 1 6 4 - 2 6 5 - 2 6 6 - 1 6 7 - 3 6 8 - 2 6 9 - 2 7 0 - 3

7 1 - 4 7 2 - 1 7 3 - 3 7 4 - 2 7 5 - 3 7 6 - 4 7 7 - 1 7 8 - 3 7 9 - 2 8 0 - 3

8 1 - 1 8 2 - 2 8 3 - 3 8 4 - 2 8 5 - 3 8 6 - 3 8 7 - 4 8 8 - 3 8 9 - 4 9 0 - 2

9 1 - 1 9 2 - 4 9 3 - 4 9 4 - 4 9 5 - 2 9 6 - 2 9 7 - 1 9 8 - 3 9 9 - 4 1 0 0 - 1

1 0 1 - 4 1 0 2 - 1 1 0 3 - 2 1 0 4 - 3 1 0 5 - 3 1 0 6 - 1 1 0 7 - 3 1 0 8 - 2 1 0 9 - 2 1 1 0 - 4

1 1 1 - 4 1 1 2 - 1 1 1 3 - 3 1 1 4 - 2 1 1 5 - 4 1 1 6 - 3 1 1 7 - 4 1 1 8 - 3 1 1 9 - 1 1 2 0 - 4

1 2 1 - 2 1 2 2 - 1 1 2 3 - 4 1 2 4 - 4 1 2 5 - 3 1 2 6 - 2 1 2 7 - 4 1 2 8 - 2 1 2 9 - 1 1 3 0 - 4

1 3 1 - 3 1 3 2 - 4 1 3 3 - 2 1 3 4 - 1 1 3 5 - 1 1 3 6 - 4 1 3 7 - 3 1 3 8 - 4 1 3 9 - 2
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§TD+gö§»]
¾‚0ZyÆ_.-Z¡IYÆfg=qÝG‰Š!*]ÃºmóxãCŠ6,F,KMŠ¶ÅÃÒ»³„‚bìX (1)

ðu (4) {~0*+P (3) Çu (2) Z_^M"54k5é JGEHí (1)

‚b»Â''i!*yÐâpŠìX (2)

²! (4) �ÛZú (3) ÑH (2) ̀* (1)

‚w%̂ŠZgƒäzZÑŠxŠZg*g{''ìX 76 (3)

ÃðÌ7 (4) *g{ (3) V»$Ö (2) »$Ö (1)

LL‚bÆ%Š*Z0+SìZzgŠ*Æ%‚b6~ìóóXt¾»k!ìX (4)

eZgzy (4) M"54k5é JGEHí (3) Ógu (2) ZgT (1)

³Z**]Zzgm»]»m¾ÐìX (5)

{Ø‚b (4) Z:¹‚b (3) ³Z**] (2) m»] (1)

‚bÅ‚|#»».ÞZq-ik,yqg]ÐHY@*ìXZ|2âV»».Þ''ÐHY@*ìX (6)

ËÐÌ7 (4) ›ë (3) Ã-V (2) §hVZzg¿ (1)

Zk‚|#~].h+x@Z]ZzgÃc*]Æ‡ìƒäÐÚp~zZµƒCìX (7)

¦gZ] (4) ›ë (3) ñZŠ~‚|# (2) i‚|# (1)

ZLx@Z]ZzgŠ!*]Æfg=¥x™Š{›ëZzgZßßVÃÒy™**B@*ìX (8)

Gz£ (4) x@{ (3) ¦g (2) Ãt (1)

ZkZz[ÅzzÐ½ZðZ»kÅaZzZg~»°ZŸ†ƒZìX (9)

¨(4) !(3) 8(2) C(1)

çÙZÌÆqïM!YâgzV‰ŠVó|Vz){Åic*Š{®ZŠqÝ™äÆn‚4§hVÐ»“ (10)

HY@*ìXZkZz[ÃHë�X
¨(4) !(3) 8(2) C(1)

Ã¾‚wâ.Þ6,Z,̂qÝƒZX Alexander Fleming (11)

1940(4) 1945(3) 1948(2) 1952 (1)

i0+Ï»xÑD7¿ìóót¾âCÙ½ä¹X  LL (12)

',V (4) M&4k5é JEHí (3) eZgzy (Huxley)  (2)         
3½hÑõ X
(1)

(Æp¾e$c*ZPxÆ�tÂ¾i!*yÐâpfìX value ÂZŠZg) (13)

²! (4) -**ã (3) ÑH (2) ̀* (1)
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American Association for Advancement of Z÷kZÎÏZcÃgZezZ$g.3ï
EEHMs‚b (14)

Æ_.‚b»ªÑ�ÛŠÅf;-$»�Ûzrƒ**e’X Science

1948(4) 1858(3) 1958(2) 1956(1)

Âë6,4ÃŠzg™äÆn‚bZëgzwZŠZ™CìXZkÃªCÙ™äzZáZŠZg (15)

ZÃŠ~ZŠZg (4)  �RZŠZg (3) &zZgZ:ZŠZg (2) ZÜ¹ZŠZg (1)

ewHCI6,ïZ%xŠ¶zZÑâCÙ½ÃyåX (16)

(Dave) e- (2) (Bloom) �x (1)

Zy~ÐÃð7 (4) krathwhol ™Z>zgw (3)

ä(£œÃÄòV~ŠgzÈ~Å Benjamin s. Bloom RðZö�x (17)

5(4) 4(3) 3(2) 2(1)

Y~RðZö�xZzgZyÆ‚¶äD+g+£œÅŠgzÈ~ÅZkÃHë� 1956 (18)

;C£œ (4) _.!*C£œ (3) z̧°£œ (2) �é&½ið Hâò (1)

D+göÆfg=¤̈DÆ',@*ƒ~�£/p´VÑðYC�Z7H¹Y@*ìX (19)

D+g+£œ (4) ‚4£œ (3) £œ (2) (£œ (1)

Zk§iD+gö~CYÃZq-XŠc*Y@*ìZzgQÐpŠ„Z»iˆl™**ƒ@*ì (20)

µ!§i (4) ZÏ°§i (3) czIƒ (2) ½k,~ (1)

Zk§iD+gö~CY~i'g]ó!Z0+Ziè„Zzg‚bÅÏŠpaZƒCìX (21)

czIƒ (4) )ZzgbCÙZC§i (3) )»§i (2) Š/Ç{»§i (1)

Zk§iD+gö~CYZzZu]ó›ëc*VßV»Š/™ÆpŠË³6,í�X (22)

ZÏ°§i (4) Z`Zð§i (3)                Z5ZY§i (2)           ¼(1)

t§iD+göó¬xÐ{mó¥xÐ**¥xóÅ§s(,kìX (23)

µ!§i (4 ZÏ°§i) (3)         Z`Zð§i (2) Z5ZY§i (1)

Â¼ÑHÂLL’óóÐâ~.ìTÆp (24)

7,"Æ (4) GgÆ (3) %³ (2) Y+Æ (1)

ó¾i!*yÐZ~.HŠHìX HeuristicÂL (25)

̀* (4) �ÛZú (3) -**ã (2) ÑH (1)

¼zbCÙZC§iD+gö~Ä%µƒD�X (26)

5(4) 4(3) 3(2) 2(1)
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LLZ¤/‚bÅD+gö"gzbƒZzgIzZáZÐ"ŠàÐqÝ™,ÂtŠârÃ�ÛÎŠ{¥â]Ð1Í™äÆ (27)

áZŠsƒÇXZzgƒYìt™™Âø]~Zq-Zzg»ZŸ†™Š}óót¾Åg7g^ìX
æÅ5é OGgw (4) @*g{Š-~ (3) ²g~Z4m (2) ÃVg~z (1)

ZÏ°§i!D+göÆ!*ãÃy�X (28)

g}0 (4) ZÝXZ~XMgxZ7Z8- (3) ×R,u (2) åé (1)

t§iD+göYye-~Æ,’)Ò3ïGGÆ�ZzgZßw6,‡ììX (29)

¼zbCÙZC§i (4) Š/Ç{§i (3) ZÏ°§i (2) µ!§i (1)

LLµ/ŠwÅ7g~ÎÐÅYäzZàiu¤/òì�ËçÑCâjw~Z%xŠ~ìóót¾»¸wìX (30)

ZgT (4) Yye-~ (3)Kilpatrik Àðu (2) Ballard šge (1)

LL6,Z�Çi0+Ï»Zq-bì&Zjw~Ñc*Y@*ìóó (31)

Z`÷ (4) 0*g™ (3) ×R,u (2) šge (1)

Y~Zq-w»½gHŠHT»»x(Âx~¾w‚bÅw»çZzgtg7gL̂Lx]~ow 1916 (32)

‚b»zóóÆÄZyÐ�áùƒðXtw¾Æik,œZg]ƒðX
še (4) ×R,u (3) 1g (2) ZZåé (1)

‚³§i~Zë%³Ã̈KìX (33)

Z\Gƒñ¥â]6,û{™** (2) XÅÙ|# (1)

Zy~ÐÃðÌ7 (4) XÅ°p (3)

Zq-yCY~Zrk,*$¾§iD+göÐ7,J@*ìX (34)

Z5ZY§i (4) ¼zbCÙZC§i (3) µ!§i (2) ¼§i (1)

yZKD+g+{ñVÐMÇ{ƒYìXZkYõÃHë�X (35)

Zy~ÐÃð7 (4) x@{ZzgW (3) ZÏ°§i (2) 1‰ÜYi»e: (1)

Ã́u¤/xVCY~)bÃi™äÅ'gÂVÃ�ÛzrŠî�X (36)

Ñ$k,~ (4) Zõ!Š!*] (3) ‚b9 (2) Z:t (1)

Zõ!Š!*]ÃX©V~„HŠHìX (37)

4(4) 3(3) 2(2) 1(1)

CYÃgZ„Zzg—îg6,qÝƒäzZáŠ!*]ÃHë�X (38)

 /Š!*] (4) x@{Š!*] (3) !*ßZôŠ!*] (2) gZ„Š!*] (1)

Zõ!Š!*]ÆnCY~ÃµñZµ�ÛZë™Mh�X (39)

tÓx (4) Ñ$k,~ (3) ‚b' (2) ‚b9 (1)
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Zõ!Š!*]Ãµ§i6,FFìX (40)

'%Ãi§i (4) Z`Zð§i (3) Z5ZY§i (2) ½k,~§i (1)

(Æµ/$~Ã̈KZŠZxìX Herbart )bÃi™**CÙ!*g^) (41)

Z¬Š{ (4) Z:t (3) ñZi: (2) æ¾ (1)

ñW,$Åµ/È~¾~pŠZOŠ~aZ™CìX (42)

ÃðÌ7 (4) $zgCY (3) y(2) CY (1)

µ/$Ã́;]6,FFìX (43)

Skinner Psychology(2) Throndike Psychology(1)

Pavlov Psychology(4) Gestalt Psychology(3)

Zk§i~yZLD+g+¿»pŠ„çŠg™D� (44)

ë)zV»çŠg (2) pŠÐç™** (1)

çŠg™** (4) $ÅD+gö»çŠg (3)

Zk§i~ik,F,šMZ‚E+{ZL‚¶ÅD+gö»x@{™D�ZzgW~Y,̂{fe�X (45)

ë)zV»çŠg (2) pŠÐç™** (1)

çŠg™** (4) $ÅD+gö»çŠg (3)

Zk%³~$ÅZ’ZYƒCìX (46)

Z¬Š{ (4) ’q- (3) æ¾ (2) ¬gs (1)

Zõ[ÃŠCÙZä»¿ìZzg$ÆZëï]6,ÃU*ãÅYCìX (47)

Z¬Š{ (4) ’q- (3) æ¾ (2) ¬gs (1)

yÃD+g+zZõ!u¤/ñVÃ±™äZzg»x[§iÐZ%xŠ¶~QìX (48)

Zy~ÐÃð7 (4) ‚Ñ:µ/ (3) $»µ/ (2) Z»ðµ/ (1)

(ÄnÅ�X Unit Z»ð) (49)

4(4) 3(3) 2(2) 1(1)

Zk-.$~y#{)®)~ŠgkzD+göÆn¢zg~ñZŠÃf‚~gÄ™µ/$Ã»g™@*ìX (50)

‚b' (4) zgu�á\ (3) Resource unit(2) D+g+-.$ (1)

ÙZ¾Znz£œÃ¾§bqÝHYYìX (51)

Z¬Š{ (4) ‚Ñ:µ/ (3) µ/$ (2) Z»ðµ/ (1)

$»My~%³Ã̈KìX (52)

ñZi: (4) Z¬Š{ (3) æ¾ (2) ¬gs (1)
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(ZVgz,œ~»Zq-'#å̂X Fedrik Herbart �Ûi+guCÙ!*g^) (53)

Z�Ûj (4) ̀ð (3) Z%O (2) -**ã (1)

CÙ!*g^Æ0*õZŠZâ]~ÐŠzuZZŠZxÃ̈KìX (54)

y»»x (4) Z¬Š{ (3) æ¾ (2) ¬gs (1)

ó̂çÑ{Zzg''ÅãCŠ6,£œ%A$™D�X (55)

(ñZŠ (4) #{)®) (3) y(2) ‚³MÑ] (1)

‚Ñ:µ/Å»g~~ÄZßßVÃæÃǵ¢zg~ìX (56)

4(4) 3(3) 2(2) 1(1)

‚Ñ:µ/Å»g~~Ä%µƒD�X (57)

6(4) 5(3) 4(2) 3(1)

tZæZŠ~(‚ây:ÜsCY~ŠpQ¸gCìÉ¿6,MâŠ{™CZzgKãZzgf6u¤/òÆn�lŠÑCìX (58)

®({ (4) 	y~MÑ] (3) y~MÑ] (2) 	MÑ] (1)

ñZŠÅ&4h½gö FGII±Z0+Zi~Yg~gSìZzgD+gö»¿Ùèo6,MÐ(,kìX (59)

Zk~Ãð7 (4) $Åµ/È~ (3) ‚Ñ:µ/ (2) Z»ðµ/ (1)

t LLZ»ðZôoÐÉGƒññZŠ»{%ƒ@*ì�CYÅ¢zgc*]ZzgŠwVÆ!*)̄Zq-e{wg‚rìóó (60)

¾»¸wìX
ZgT (4) CÙ"54è GHGE (3) ‚Ge (2) eZz (1)

Zk%µ~CYZzgyŠzâVŠgkzD+gö~u¤/xzfe�ZzgñZŠ*y7HY@*ìX (61)

Z¬Š{ (4) Z:t (3) æ¾ (2) »g~ (1)

Zk%µÆfg=CYÅZõ!YõÅYCìX (62)

Z¬Š{ (4) Z:t (3) æ¾ (2) »g~ (1)

MÑ]ÃgppÆ1z Aõ
G
FÃHë�X (63)

1z @î
G
F (4) �Û†Zi+– (3) ‚b– (2) ‚"2 (1)

�ŠwD+g+MÑ]ÅZq-VwìX (64)

Kz~ (4) Stethescope(3) gi+- (2) R,Z’ (1)

ìXóó LL8gö LOZ¡IYÆfg=qÝG‰Š!*]ÃºmóxãCŠ6,F,"3ïGEGŠ¶ÅÃÒ»³„‚b (65)

æ1gz (4) ÃVg~z (3) Z_^M&4k5é JEHí (2) (1)Stevenson
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Š/{:~Z¤/CYpŠÐi»xZ%xŠ}ÂZkÃÃ̈K§ië�X (66)

Division for the part Method(2)Group method(1)

7ì Method Z(Ãð (4) Classfront method(3)

Â¾i!*yÐâpŠìX Curriculum (67)

²! (4) -**ã (3) ÑH (2) ̀* (1)

LL#{)®)~ZEw~ÑñYäzZáD+göÆZßßVÆ_.ñçqÆâCÙ+Å»g™Š{Â[»[ (68)

BCìóó
e-k (4) Plato(3)

"5½è EGE (2) ZgT (1)

Æ_.»!Â[ì Webster Dictionary (69)

ZDw (4) ñZŠ (3) @Zc*]»ù· (2) ÎZÑ]»ù· (1)

§»]ó¢]ógc*èZzg6YÅÂÁ]g~)oVÆn¾ÅY+$Ð�áùÅˆ�X (70)

NCIRT(4) SCERT(3) ICSE (2) CBSE(1)

Æ_.LLñZŠ*yóóÆnÄï]7G�X Hunters Score card »!Â[Æ‹tZzgçŠgÆn (71)

5(4) 50(3) 300(2) 250(1)

CYÆ»gG‰eg^âewZzgú›ZâYz){Zzg‚B„Zy»i»xZzgŠ!*]»bCÙ{ƒ@*ìX (72)

#{)®) (4) ‚b2 (3) ‚b9 (2) ‚b' (1)

LLÑ$k,~æg�»i0+{zg¤\ìóót¾»¸wìX (73)

e-e (4) ZöXMgXgó**í (3) CÙ!*g^ (2) eZz (1)

ìX Y~|Z]~‡ìÅˆXZk»Ñ‚bZzg)ßYÆfg=�YZzg(ZñgÃ(,J**Zzg�ÛzrŠb 1966 t̂ (74)

M0+OZ6,Š÷‚bWn (2) �ZCÙÑwÈy (1)

´4ið GIg¸gC (4) z™x‚gZ!*ð‚bWn (3)

‚wÐÁ/Æ”VÆnZ6,z¤/ZxF,KMŠ�YD� 14 Zk̂~ (75)

M0+OZ6,Š÷‚bWn (2) �ZCÙÑwÈy (1)

´4ið GIg¸gC (4) z™x‚gZ!*ð‚bWn (3)

Y~‡ì™Š{̂Æfg=Z‚E+{Æn‚bÆiŠ!*]D+g+MÑ]Å»g~ZzgñW,§iD+gö6, 1974 (76)

F,šM»ZOxƒ@*ìX
M0+OZ6,Š÷‚bWn (2) �ZCÙÑwÈy (1)

´4ið GIg¸gC (4) z™x‚gZ!*ð‚bWn (3)
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CŶÆZßßVÐzZ[ƒD�Zzg/g~ZŠZgÅ›úƒCìX (77)

Zy~ÐÃð7 (4) ¼(3) Iƒ (2) ‚b' (1)

‚b'»u6,„Ãyƒ@*ìX (78)

CY (4) DEO(3) œgægk (2) ægk (1)

‚b9XR6,ÂHY@*ìX (79)

5(4) 4(3) 3(2) 2(1)

¸òR6,‚b9Ã¾(ÂHY@*ìX (80)

;w (4) æg� (3) IŠÃZgR, (2) gc*4ŠZgZ|#Ö (1)

Z¤/Ãð¤̈D‚b9~z©8ìÂZkÆÃµ_./Ã�ÛzrŠc*Y@*ìX (81)

tÓx (4) ‚³Z0+Ziz„ (3) 7æ{&& (2) pŠZOŠ~ (1)

gc*4R6,‚b9~I‚b9~ZÅxc*Cú›ZâYÃ7HY@*ìXZk9ÆnâDÃy�ÛZë™@*ìX (82)

DÃ±Ms‚bñi* (4) NCERT(3) SCERT(2) DEO(1)

VR6,‚b9»Z™g`Ãyƒ@*ìX (83)

ægk (4) œgægk (3) Z*Š (2) DEO(1)

‚bÅÑ$k,~~jZ!YCÂ1VÃ¾œ~ǵe’X (84)

ægkÆ0*k (4)     e{œ (3)   #{)®) (2) ¬xœ (1)

ZÂ1VÆ_·ÐCY~Ã́&—VÃ�ÛzrMìX (85)

Iƒ (4) x@{ (3) ZÏ°  (2)       Zõ! (1)

æZgkÅZŠ!i0+Ï~Ñ$k,~ŠZ›gZ:u¤/ñV»%œ/z"gƒCìXZzgZk»z„™ŠZgƒ@*ì�‚bÆp}  (86)

~Š/Ç{»Zzg/p}Ænzg¤\»ƒ@*ìX
ÃVg~z (2) ²g~Z4mw (1)

@*g{Š-~z (4) æ1gz (3)

æg�ÅÑ$k,~ÐCY~''¬ŠÂVÃ�ÛzrqÝƒ@*ìX (87)

_· (2) z‰Ü¦/Zg~ (1)

Â1VÅ2Ì™** (4) g‚ßVÃZ«<™** (3)

jZ!YCÂ1V»e{œ‡ìHYñZzgZyÂ1VÃyÆ_·ÆnZ̀ZY:HYñt¾Å\g�á]�X (88)

@*g{Š-~z (4) ²g~z (3) MwZ&+c*Çg (2) ÃVg~z (1)

Ñ$k,~¾ÂÐâpŠìX (89)

Z3ø (4) �Û± (3) ÑH (2) ¤/q- (1)
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U*â~RÆ¤̈9VÆnM\¾nÆZJyÃ?m,™,ÐX (90)

i(4) i!*ã (3) ’k,~ (2) czè (1)

YõÅX9�X (91)

4(4) 3(3) 2(2) 1(1)

$ÅŠgkzD+göÅ¿Mzg~ÆŠgxyZ%xŠ�YäzZáYõÃë�X (92)

Summative Evaluation(2) Formative Evaluation(1)

Zy~Ãð7 (4) Diagnostic(3)

D+g+¿ÆåƒäÆẐ%xŠ�YäzZàYõÃHë�X (93)

Zy~ÐÃð7 (4) Diagnostic(3) Summative (2)   Formative(1)

tYõD+göÆÑzq™äÐ¬ÅYCìX (94)

Zy~ÐÃð7 (4) Diagnostic(3) Summative (2)   Formative(1)

czèZJyÅX9�X (95)

5(4) 4(3) 3(2) 2(1)

Z,ÎZÑ]XÆ�Z[Š�ƒñ�Šw�Z!*]~ÐÉ™**ƒ@*ìX (96)

i!*ãÎZÑ] (4) ’k,~ÎZÑ] (3) Ù!ÎZÑ] (2) c*ŠŠZ¹ÎZÑ] (1)

�Z!*]  

1-1 11-3 21-1 31-1 41-3 51-2 61-2 71-1 81-4 91-2

2-2 12-1 22-4 32-1 42-2 52-3 62-4 72-2 82-2 92-1

3-2 13-2 23-1 33-2 43-3 53-3 63-2 73-3 83-1 93-2

4-3 14-2 24-4 34-2 44-1 54-2 64-3 74-3 84-3 94-3

5-4 15-3 25-2 35-1 45-2 55-4 65-2 75-1 85-1 95-1

6-2 16-2 26-4 36-3 46-2 56-4 66-3 76-2 86-1 96-2

7-2 17-2 27-1 37-2 47-4 57-4 67-2 77-1 87-2

8-1 18-1 28-3 38-1 48-3 58-3 68-2 78-2 88-2

9-3 19-4 29-1 39-4 49-2 59-3 69-2 79-3 89-2

10-1 20-3 30-2 40-3 50-1 60-2 70-4 80-1 90-1

���
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