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©	 kf7\oj|md ljsf; s]��Gb|

o; kf7\ok':���ts;DaGwL ;Dk"0f{ clwsf/��� kf7\oj|md ljsf; s]���Gb| ;fgf]���l7dL, eStk'/���df lglxt 
5 . kf7\oj|md ljsf; s]���Gb|sf]��� lnlvt :���jLs[ltljgf Jofkfl/���s k|of]���hgsf nflu o;sf]��� k"/���}��� 
jf cf+lzs efu x'ax' k|sfzg ug{, kl/���jt{g u/���]���/��� k|sfzg ug{, s'g}��� ljB'tLo ;fwg jf cGo 
k|ljlwaf6 /���]���s8{ ug{ /��� k|ltlnlk lgsfNg kfOg]��� 5}���g .

k|yd ;+:�s/�0f	 M	 lj= ;+= @)&(
kl/�dflh{t ;+:�s/�0f	 M	 lj= ;+= @)*@

d'b|0f	 M 	 hgs lzIff ;fdu|L s]�Gb| ln=
		  ;fgf]�l7dL, eStk'/�

d"No ?=	 M

kf7\ok':�ts;DaGwL kf7ssf s'g}� klg k|sf/�sf ;'emfj ePdf kf7\oj|md ljsf; s]�Gb|, ;dGjo 
tyf k|sfzg zfvfdf k7fOlbgx'g cg'/�f]�w 5 . kf7saf6 cfpg]� ;'emfjnfO{ s]�Gb| xflb{s 
:�jfut u5{ .
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xfd|f]������ egfO
kf7\oj|md lzIf0fl;sfOsf]� d"n cfwf/� xf]� . kf7\ok':�ts ljBfyL{df ck]�lIft bIftf ljsf; ug]�{ Ps 
d'Vo ;fwg xf]� . o; kIfnfO{ b[li6ut ub}�{ kf7\oj|md ljsf; s]�Gb|n]� ljBfno lzIffnfO{ Jofjxfl/�s, 
;do;fk]�If /� u'0f:�t/�Lo agfpg]� p2]�Zon]� kf7\oj|md tyf kf7\ok':�tssf]� ljsf; tyf kl/�dfh{g 
sfo{nfO{ lg/�Gt/�tf lbFb}� cfPsf]� 5 . cfwf/�e"t lzIffn]� afnaflnsfdf cfwf/�e"t ;fIf/�tf, ul0ftLo 
cjwf/�0ff /� l;k Pjd\ hLjgf]�kof]�uL l;ksf]� ljsf;sf ;fy}� JolStut :�jf:�Yo tyf ;/�;kmfO;DaGwL 
afgLsf]� ljsf; ug]�{ cj;/� k|bfg ug{'k5{ . cfwf/�e"t lzIffsf dfWodaf6 afnaflnsfn]� k|fs[lts 
tyf ;fdflhs jftfj/�0fk|lt ;r]�t eO{ cg'zf;g, ;bfrf/� /� :�jfjnDag h:�tf ;fdflhs Pjd\ 
rfl/�lqs u'0fsf]� ljsf; ug'{k5{ . o;n]� lj1fg, jftfj/�0f /� ;"rgf k|ljlw;DaGwL cfwf/�e"t 1fgsf]� 
ljsf; u/�fO{ snf tyf ;f}�Gbo{k|lt cle?lr hufpg'k5{ . zf/�Ll/�s tGb'?:�tL, :�jf:�Yos/� afgL Pjd\ 
l;h{gfTdstfsf]� ljsf; tyf hfthflt, wd{, efiff, ;+:�s[lt, If]�qk|lt ;Ddfg /� ;defjsf]� ljsf; 
klg cfwf/�e"t lzIffsf ck]�lIft kIf x'g\ . b]�zk|]�d, /�fli6«o Pstf, nf]�stflGqs d"NodfGotf tyf 
;+:�sf/� l;sL Jofjxfl/�s hLjgdf k|of]�u ug'{, ;fdflhs u'0fsf]� ljsf; tyf gful/�s st{Jok|lt 
;hutf ckgfpg' /� b}�lgs hLjgdf cfOkg]�{ Jofjxfl/�s ;d:�ofx¿sf]� klxrfg u/�L ;dfwfgsf 
pkfosf]� vf]�hL ug'{ klg cfwf/�e"t txsf]� lzIffsf cfjZos kIf x'g\ . o; kIfnfO{ b[li6ut u/�L 
ljBfno lzIffsf]� /�fli6«o kf7\oj|md k|f¿k, @)&^ cg';f/� ljsf; ul/�Psf]� cfwf/�e"t lzIff  
-sIff &_ sf]� lj1fg tyf k|ljlw ljifosf]� kf7\oj|mdcg'¿k k/�LIf0faf6 k|fKt ;'emfj;d]�t ;dfof]�hg 
u/�L of]� kf7\ok':�ts ljsf; ul/�Psf]� xf]� .

o; kf7\ok':�tssf]� n]�vg >L hok|sf; >Ljf:�tj, >L ;'jf; v/�]�n, >L lzj/�fh kf}�8]�n,  
>L 8Dd?k|;fb kf]�v/�]�n, >L ls/�0f zdf{ /� >L lvngf/�fo0f >]�i7af6 ePsf]� xf]� . kf7\ok':�tsnfO{ o; 
:�j¿kdf Nofpg]� sfo{df o; s]�Gb|sf dxflgb]�{zs >L o'j/�fh kf}�8]�n, >L c0fk|;fb Gof}�kfg]�, ljifo ;ldltsf 
kbflwsf/�L k|f=8f= /�hgL /�fhe08f/�L, 8f= Clif ltjf/�L, >L df]�xg kf}�8]�n, >L s]�z/� axfb'/� v'nfn,  
>L ldgf >]�i7 /� >L k|ldnf avtLsf]� of]�ubfg /�x]�sf]� 5 . o; kf7\ok':�tssf]� ljifoj:�t' ;Dkfbg >L o'j/�fh 
clwsf/�Laf6 ePsf]� xf]� . o; k':tssf]� k|yd ;+:s/0fsf] efiff ;Dkfbg 8f= u0f]�zk|;fb e6\6/�fO{ /�  
>L lrgfs'df/�L lg/�f}�nfaf6 tyf snf ;Dkfbg >L >Lxl/� >]�i7af6 ePsf]� xf]� . kl/�dflh{t ;+:�s/�0fsf]� 
ljifoj:�t' ;Dkfbg >L nIdLlszf]�/� ;'j]�bL, efiff ;Dkfbg >L k'?iff]�Qd l3ld/�]� /� >L s'df/� 
l3ld/�]�af6 tyf n]�cfp6 l8hfOg >L eStaxfb'/� sfsL{af6 ePsf]� xf]� . o; kf7\ok':�tssf]� ljsf;df 
;+nUg ;Dk"0f{k|lt s]�Gb| xflb{s s[t1tf k|s6 u5{ .

o; kf7\ok':�tsn]� ljBfyL{df lgwf{l/�t ;Ifdtf ljsf;sf nflu ;xof]�u ug{]� 5 . o;n]� ljBfyL{sf]� 
l;sfOdf ;xof]�u k'¥ofpg]� Pp6f dxŒjk"0f{ /� cfwf/�e"t ;fdu|Lsf ¿kdf sIff lj|mofsnfkaf6 
x'g]� l;sfOnfO{ dha't agfpg ;xof]�u ug{]� 5 . of]� lzIfssf]� l;sfO lj|mofsnfksf]� of]�hgf geO{ 
ljBfyL{sf l;sfOnfO{ ;xof]�u k'¥ofpg]� ;fdu|L xf]� . kf7\ok':�tsnfO{ ljBfyL{sf]� l;sfOdf ;xof]�u 
k'¥ofpg]� Pp6f dxŒjk"0f{ cfwf/�sf ¿kdf afns]�lGb|t, l;sfOs]�lGb|t, cg'ejs]�lGb|t, p2]�Zod"ns, 
k|of]�ud'vL /� lj|mofsnfkdf cfwfl/�t agfpg]� k|of; ul/�Psf]� 5 . l;sfO /� ljBfyL{sf]� hLjGt 
cg'ejlar tfbfTDo sfod ub}�{ o;sf]� ;xh k|of]�u ug{ lzIfssf]� e"ldsf ;xhstf{, pTk|]�/�s, k|jw{s 
/� vf]�hstf{sf ¿kdf ck]�Iff ul/�Psf]� 5 . o; k':�tsnfO{ c´ kl/�is[t kfg{sf nflu lzIfs, 
ljBfyL{, cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf]� ;d]�t ljz]�if e"ldsf /�xg]� x'Fbf ;Da4 ;a}�sf]� 
/�rgfTds ;'´fjsf nflu kf7\oj|md ljsf; s]�Gb| xflb{s cg'/�f]�w u5{ .

	 g]����kfn ;/����sf/����
	 lzIff, lj1fg tyf k|ljlw dGqfno
lj= ;+= @)*@ 	 kf7\oj|md ljsf; s]����Gb|
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ljifo;"rL
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lrq 1.1

! j}��1flgs l;sfO 
(Scientific Learning)

j}�1flgs l;sfO (Scientific Learning)

tkfO{F{ Fsf]� 3/� j/�k/� r/�fn]� rf/�f]� vfO/�x]�sf]� 
b]�Vg'eof]� eg]� tkfO{F{Fsf dgdf ljleGg lh1f;f 
p7\g ;S5g\, h:�t}� M r/�fn]� s]� s]� vfG5 xf]�nf <

r/�fn]� rf/�f]� vfg]� tl/�sf xfdLn]� vfgf vfg]�eGbf s;/�L km/�s 5 <

s]� r/�fsf]� r'Rrfn]� ubf{ 5l/�P/� /�x]�sf]� rf/�f]� l6Kg ;lhnf]� xf]�nf < r/�fn]� s]� s]� s'/�f 
vfG5g\ xf]�nf <

csf]�{ 36gf x]�/�f}�“ M

laxfg ;a]�/�}� lglZrt ;dodf p7\gsf nflu 38Lsf]� 
3G6L (alarm) k|of]�u ul/�G5 . 38L jf df]�afOndf ePsf]� 
alarm aHbf pTkGg x'g]� Wjlgn]� ubf{ xfdL lgb|faf6 
lapFemG5f}�F . of]� xfd|f]� b}�lgs hLjgdf x'g]� ;fdfGo 36gf 
xf]� . o;nfO{ ulxl/�P/� ;f]�Rg yfNof}�F eg]� xfd|f]� dgdf 
o; 36gf;Fu ;DalGwt y'k|}� k|Zg pTkGg x'g ;S5g\,  
h:�t}� M 38Laf6 s;/�L Wjlg pTkGg x'G5 xf]�nf <

o;/�L pTkGg x'g]� Wjlg xfd|f]� sfg;Dd s;/�L cfOk'U5 xf]�nf <

xfdL Wjlg s;/�L ;'Gg ;S5f}�F xf]�nf <

j}�1flgs l;sfO s'g}� j:�t' jf 36gf b]�Vbf dgdf pTkGg x'g]� lh1f;faf6 ;'? x'G5 . 
j/�k/� ePsf ljleGg j:�t' jf 36gf b]�Vbf xfd|f]� dgdf pSt j:�t' jf 36gfsf ;DaGwdf 
s]� < lsg < s;/�L < nufotsf lh1f;f p7\g]� u5{g\ . s'g}� j:�t' jf 36gf b]�Vbf dgdf 
pTkGg x'g]� lh1f;fsf]� hjfkm vf]�Hg j|mda4 ¿kdf cWoog ug]�{ k|lj|mof j}�1flgs 
l;sfO k|lj|mof xf]� .

lrq 1.2
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j}�1flgs l;sfO k|lj|mofcGtu{t xfdLn]� b]�v]�sf jf ef]�u]�sf 36gfsf af/�]�df uxg ¿kdf 
;f]�Rg]�, To;sf sf/�0fx¿ vf]�Hg]� / k|Zgsf]� ;dfwfg vf]�Hg]� sfo{x¿ k5{g\ . j}�1flgs 
l;sfO k|lj|mofsf r/�0f o;k|sf/� 5g\ M

1. 	 jl/�kl/�sf j:�t' jf 36gfsf]� cWoog ug]�{

2. 	 j:�t' jf 36gfsf]� ;DaGwdf k|Zg ug]�{

3. 	 k|Zgx¿sf]� ;Defljt pQ/�sf]� cg'dfg ug]�{

4. 	 pko'St ljlw ckgfP/� k/�LIf0f ug]�{

5. 	 k/�LIf0faf6 k|fKt tYofª\ssf]� l6kf]�6 ug]�{

6. 	 tYosf]� ljZn]�if0f u/�L lgisif{ lgsfNg]�

7. 	 ;Dkflbt sfo{sf]� k|ltj]�bg tof/� ug]�{

j}�1flgs l;sfO k|lj|mofdf plNnlvt r/�0fx¿ j|mda4 ¿kdf cjnDag ul/�G5 .
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kf7 1

lj1fgsf k|of]�ufTds sfo{ (Practical work of science)

j}�1flgs l;sfOdf k|of]�ufTds sfo{sf]� dx¤jk"0f{ e""ldsf x'G5 . k|of]�ufTds sfo{ eGgfn]� 
s'g}� lglZrt ljifoj:�t';Fu ;DalGwt eP/� k|of]�uzfnfleq jf aflx/� ul/�g]� sfo{x¿ 
k5{g\ . k|of]�ufTds sfo{dfkm{t xfdL s'g}� l;4fGt jf tYox¿sf]� k/�LIf0f ug{ ;S5f}�F . 
ljleGg k|sf/�sf k|of]�ufTds sfo{nfO{ lgDgfg';f/� 5'6\ofpg ;lsG5 M

cjnf]�sg sfo{

k/�LIf0f sfo{

;j]�{If0f sfo{

kl/�of]�hgf sfo{

df]�8]�n lgdf{0f sfo{

k|of]�ufTds sfo{x¿

k|of]�ufTds sfo{sf]� k|ltj]�bg n]�vg (Report writing of practical work)

s'g}� k|of]�ufTds sfo{ ul/�;s]�kl5 Tof]� sfo{ ug'{sf]� p2]�Zo, cfjZos ;fdu|L, ljlw, 
glthf, lgisif{ cflb ljifoj:�t'nfO{ ;d]�6/� tof/� kf/�]�sf]� lj:�t[t ljj/�0fnfO{ k|ltj]�bg 
elgG5 .

k|ltj]�bg lsg n]�Vg'k5{ <

1. 	 s'g}� klg k|of]�ufTds sfo{ ubf{ cfkm"n]� u/�]�sf sfo{sf]� lj:�t[t ljj/�0f ;DalGwt 
JolStnfO{ a'emfpg

2. 	 j}�1flgs cWoog /� cg';Gwfgsf j|mddf yfxf ePsf tYonfO{ ;a}�n]� a'‰g]� u/�L 
:�ki6 kfg{

3. 	 k/�LIf0fsf]� glthfnfO{ To; sfo{sf]� p2]�Zo;Fu t'ngf ug{

4. 	 k/�LIf0f ug]�{ j|mddf cfOkg]�{ r'gf}�tL /� k|fKt lgisif{sf]� clen]�v /�fVg cflb . 

k|of]�ufTds sfo{sf]� k|ltj]�bg n]�vg 9fFrf km/�s km/�s x'g ;S5 . k|of]�ufTds sfo{sf]� 
k|ltj]�bgdf x'g'kg]�{ d'Vo t¤jx¿ tn k|:�t't ul/�Psf 5g\ M
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k|of]�uzfnfleq ul/�g]� s]�xL k|of]�ufTds sfo{sf]� k|ltj]�bgsf cª\ux¿
1.	 zLif{s (Topic) M s'g}� k|ltj]�bg n]�Vbf ;a}�eGbf klxn]� To;sf]� zLif{s n]�Vg'kg]�{ 

x'G5 . k|ltj]�bgdf n]�lvg]� zLif{sn]� s'g k|of]�ufTds sfo{ ul/�Psf]� /�x]�5 eg]�/� yfxf 
kfpg ;lsG5 .

2. 	 p2]�Zo (Objective) M k|of]�ufTds sfo{ lglZrt p2]�Zo k|flKtsf nflu ul/�G5 . 
k|ltj]�bg n]�Vbf k|of]�usf]� pSt p2]�Zo pNn]�v ug'{k5{ .

3.	 cfjZos ;fdu|Lx¿ (Materials required) M k|of]�ufTds sfo{sf]� j|mddf ljleGg 
;fdu|L k|of]�u ul/�Psf]� x'G5 . o:�tf ;fdu|Lsf]� ;"rL tof/� u/�L k|ltj]�bgdf 
n]�Vg'k5{ . cfjZos ;fdu|Lsf]� ;"rL x]�/�]�/� cGo JolStn]� klg tL ;fdu|Lsf]�  
;ª\sng u/�]�/� ;f]� k|of]�u ug{ ;S5g\ .

4.	 lrq (Figure) M k|ltj]�bgdf k|of]�ufTds sfo{sf k|:�6 lrqx¿ ;dfj]�z ug'{k5{ . 
lrqx¿ ;dfj]�z ubf{ lrqdf ePsf ljleGg efusf]� gfds/�0f klg ug'{k5{ .

5.	 ljlw (Procedure) :� k|of]�usf j|mddf ul/�Psf sfo{nfO{ l;nl;n]�jf/� ¿kdf 
n]�lvG5 . o;nfO{ g}� k|of]�ufTds sfo{ ug]�{ ljlw elgG5 . ljlw n]�Vbf e"tsfndf 
n]�Vg'k5{ .

6.	 cjnf]�sg (Observation) M k|of]�ufTds sfo{ ug]�{ j|mddf p2]�Zocg';f/�sf]� 
glthf cfof]� jf cfPg eg]�/� cjnf]�sg ul/�G5 . k|ltj]�bgdf cjnf]�sgaf6 k|fKt  
tYofª\snfO{ l6kf]�6 ug]�{ jf tflnsLs/�0f ug]�{ jf u|fkmaf6 b]�vfpg]� sfo{ ul/�G5 .

7.	 glthf (Result) M ljZn]�if0fsf cfwf/�df k|of]�ufTds sfo{sf]� glthf n]�lvG5 . 
glthfn]� k|of]�usf]� p2]�Zo k"/�f eof]� jf ePg eg]�/� yfxf kfpg ;lsG5 . To;}�n]� 
k|ltj]�bgdf glthf klg /�flvG5 .

8.	 ljZn]�if0f (Analysis) :� cjnf]�sgaf6 k|fKt tYo jf tYofª\ssf]� ljZn]�if0f ul/�G5 . 
ljZn]�if0faf6 k|of]�ufTds sfo{sf]� glthf yfxf kfpg ;lsG5 . cjnf]�sgaf6 
k|fKt tYofª\ssf]� ljleGg ul0ftLo ljlw k|of]�u u/�L u0fgf ug'{kg]�{ klg x'g ;S5 . 
To;}�n]� k|ltj]�bgdf ljZn]�if0f klg /�flvG5 .

9.	 lgisif{ (Conclusion) M k|of]�ufTds sfo{sf]� glthfsf cfwf/�df xfdL lgisif{df 
k'U5f}�F . lgisif{ klg k|ltj]�bgsf]� Pp6f c+z xf]� .

10.	 ;fjwfgL (Precaution) M k|of]�ufTds sfo{ ubf{ cjnDag ug'{kg]�{ xf]�l;of/�LnfO{ 
;fjwfgLsf ¿kdf n]�Vg'k5{ . o;n]� ;Defljt b'3{6gfaf6 arfpg'sf ;fy}� plrt 
tl/�sfn]� k|of]�ufTds sfo{ ug{ dbt u5{ .
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k|ltj]�bg gd'gf 1

zLif{s M xfjfsf]� cfotgsf]� cjnf]�sg

p2]�Zo M xfjfsf]� lgZrt cfotg x'G5 ls x'Fb}�g eg]�/� k/�LIf0f 
ug{'

cfjZos ;fdu|L M ldg/�n jf6/�sf]� vfnL af]�tn

ljlw

1. 	 ldg/�n jf6/�sf]� Pp6f vfnL af]�tndf xfjf gl5g]�{ u/�L lasf]�{ sl;of]� .

2. 	 af]�tnsf]� lkFwlt/�af6 an nufP/� af]�tnnfO{ lgrf]�b}�{ ;fgf]� agfOof]� .

3. 	 af]�tnnfO{ ce}�m lgrf]�g{ ;Dej gePkl5 af]�tnsf]� lasf]�{ vf]�lnof]� .

cjnf]�sg M af]�tnnfO{ lgrf]�/�]�/� o;sf]� lasf]�{ vf]�Nbf af]�tnaf6 hf]�8n]� xfjf lgl:�sof]� .

glthf M w]�/�}� efudf /�x]�sf]� xfjfnfO{ yf]�/�}� 7fpFdf vfFb\g ;lsof]� . 

lgisif{ M xfjfsf]� lglZrt cfotg x'Fb}�g /� o;nfO{ vfFb\g ;lsG5 . 

k|ltj]�bg gd'gf 2

zLif{s M xfjfsf]� u'0f

p2]�Zo M xfjfdf clS;hg x'G5 egL k|dfl0ft ug{

cfjZos ;fdu|L M ;nfO{ jf nfO6/�, d}�gaQL, 
sfFrsf]� lunf;, kfgL kfgLsf]� efF8f

ljlw

1. 	 kfgL ePsf]� efF8fdf Pp6f d}�gaQL aflnof]� .

2. 	 aln/�x]�sf]� d}�gaQLnfO{ sfFrsf]� lunf;n]� 5f]�lkof]� .

cjnf]�sg M sfFrsf]� lunf;n]� 5f]�k]�sf]� d}�gaQL Psl5g kl5 lgEof]� .

glthf M sfFrsf]� lunf;n]�]� 5f]�k]�sf]� d}�gaQL aNg lunf;leqsf]� xfjfdf /�x]�sf]� clS;hgn]� 
;xof]�u u5{ . s]�xLa]�/�kl5 clS;hg ;lsP/� d}�gaQL lgE5 . clS;hg vkt ePsf]� 
s'/�f kfgLsf]� ;tx j[l4n]� b]�vfpF5 .

lrq 1.3

lrq g= 1.4
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lgisif{ M xfjfdf clS;hg ldl;P/� /�x]�sf]� x'G5 .

ljrf/�0fLo k|Zg

tkfO{F{Fn]� lrqdf b]�vfPsf]� h:�t}� nfnl6gsf]� k|of]�u u/�]�sf]� b]�Vg'ePsf]� 5 < 
nfnl6gnfO{ jl/�kl/�af6 sfFrn]� 3]�/�]�sf]� eP klg lsg o;sf]� dfly /� tn 
;fgf Kjfnx¿ kfl/�Psf]� x'G5 < oL Kjfn gePsf]� eP nfnl6g aNYof]� 
ls aNb}�gYof]� xf]�nf, 5nkmn ug'{xf]�;\ .

k|ltj]�bg gd'gf 3 lrq 1.5

zLif{s M cf;jg (distillation) lj|mof

p2]�Zo M g'gkfgLsf]� 3f]�naf6 g'g /� kfgL 5'6\ofpg'

cfjZos ;fdu|L

/�fpG8 a6d ̂ nf:�s (Round bottom 
flask), ss{ (cork), sf]�lgsn ̂ nf:�s 
(conical flask),

l6«kf]�8 :�6fG8 (Tripod stand), ag{/� 
(burner), sG8]�g;/� (condenser), 
tf/�sf]� hfnL (Wire gauge)

ljlw

1.	 ;j{k|yd Pp6f /�fpG8 a6d ˆnf:�sdf cfwfhlt g'gkfgLsf]� 3f]�n lnOof]� .

2.	 /�fpG8 a6d ˆnf:�snfO{ l6«kf]�8 :�6fG8dfly /�x]�sf]� tf/�sf]� hfnLdf :�6\ofG8sf]� 
;xfotfn]� c8\ofOof]� .

3.	 /�fpG8 a6d ˆnf:�ssf]� 3fF6Ldf sG8]�g;/� hf]�l8of]� .

4.	 sG8]�g;/�sf]� jl/�kl/� lr;f]�kfgL k7fpg]� Joj:�yf ul/�of]� .

5.	 58\s]� kf/�]�/� /�flvPsf]� sG8]�g;/�sf]� cfp6n]�6 -lgisf;g gnL_ df kfgL yfKg 
vfnL sf]�lgsn ˆnf:�s /�flvof]� .

6.	 g'gkfgLsf]� 3f]�nnfO{ ag{/�sf]� k|of]�u u/�]�/� ttfOof]� .

7.	  kfgL tft]�kl5 sG8]�G;/�df lr;f]�kfgLsf]� k|jfx ul/�of]� .

lrq 1.6

/fpG8 a6D8 ˆnf:s

sG8]g;/

l6«kf]8  
:6fG8

:6fG8

jG;]g 
jg{/
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cjnf]�sg M g'gkfgLnfO{ s]�xL ;do -10 b]�lv 15 ldg]�6_ ttfO;s]�kl5 kfgL pDng 
yfNof]� /� afkmdf kl/�jt{g eof]� . sG8]�G;/�df uPsf]� afkm lr;f]�kfgLn]� ubf{ b|jLs/�0f 
eO{ kfgLdf kl/�0ft ePsf]� b]�lvof]� . sG8]�g;/�nfO{ 58\s]� kf/�]�/� /�fv]�sf]� x'gfn]� b|jLs/�0f 
ePsf]� kfgL tnlt/� au]�/� sf]�lgsn ̂ nf:�sdf hDdf eof]� . o;/�L ttfpFb}� hfFbf cGTodf 
ˆnf:�sdf g'g dfq afFsL /�x\of]� .

glthf M 3f]�naf6 g'g /� kfgL 5'6\l6of]� .

lgisif{ M cf;jg ljlwaf6 3f]�ndf /�x]�sf]� 7f]�; kbfy{{ -3'lnt_ /� t/�n kbfy{{ -3f]�ns_ 
5'6\ofpg ;lsG5 .

kl/�of]�hgf sfo{  (Project work)

tkfO{Fsf]� 3/�glhs}� /�x]�sf]� s'g}� d7dlGb/� jf s'g}� ;f+:�s[lts ;Dkbfsf]� :�ynut e|d0f 
ug'{xf]�;\ . tkfO{Fn]� u/�]�sf]� e|d0fsf cfwf/�df To; If]�qnfO{ ;kmf /� x/�fe/�f /�fVgsf nflu 
b]�lvPsf r'gf}�tL /� ;d:�of ;dfwfgsf pkfo cfF}�NofpFb}� Pp6f k|ltj]�bg tof/� u/�]�/� 
sIffsf]�7fdf k|:�t't ug'{xf]�;\ .

df]�8]�n lgdf{0f k|lj|mof

bfofF lrqdf sfuhsf]� k|of]�u u/�]�/� k|sfz 
;+Zn ]�if0f k | lj | mof (photosynthesis) 
nfO{ sf]�nfh df]�8]�nsf ¿kdf b]�vfOPsf]� 
5 . tkfO{FF{n]� lj1fg tyf k|ljlw ljifodf  
k9\g'ePsf cGo s]� s]� lj|mofsnfk, l;4fGt 
jf tYonfO{ o;/�L sf]�nfh df]�8]�ndf k|:�t't 
ug{ ;Sg'x'G5, sIffdf ;fyLx¿;Fu 5nkmn 
ug'{xf]�;\ .

s'g}� klg ;;fgf j:�t' jf 6'j|mfx¿nfO{  
;ª\sng u/�L s'g}� ;txdf 6fF;]�/� agfPsf]� 
df]�8]�nnfO{ sf]�nfh elgG5 . sfuh jf j/�k/� 
kfOg]� cGo j:�t'sf]� ;ª\sng u/�]�/� k/�df0f', 
vfB z[ª\vnf, ljleGg k|sf/�sf afbn, 
kfl/�l:�ylts k4lt cflbsf gd'gf agfpg ;lsG5 .

lrq 1.7

h/f

kft

k|sfz

sf08
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tkfO{F{n]� sIffdf k[YjLsf af/�]�df cWoog ubf{ Unf]�a b]�Vg'ePsf]� 
xf]�nf . k[YjL /� Unf]�asf lardf s]� s]� ;dfgtf xf]�nfg\ < 
Unf]�anfO{ x]�/�]�/� k[YjL;Fu ;DalGwt s]� s]� tYo a'‰g ;lsG5 
xf]�nf, sIffdf ;fyLx¿lar 5nkmn ug'{xf]�;\ .

Unf]�anfO{ k[YjLsf]� gd'gfsf ¿kdf lgdf{0f ul/�Psf]� x'G5 . 
Unf]�a x]�/�]�/� xfdL k[YjL uf]�nfsf/� /�x]�sf]� /� of]� cfˆgf]� sIfdf 
clnslt 9lNsPsf]� tYo cjnf]�sg ug{ ;S5f}�F .

;f}�/� kl/�jf/�df /�x]�sf ;"o{ /� u|xx¿sf]� kmf]�6f]� ;ª\sng u/�]�/�, 
lrq sf]�/�]�/� jf sfuh 6fF;]�/� k|:�t't u¥of}�F eg]� ;f}�/� kl/�jf/�sf]� 
sf]�nfh df]�8]�n aG5 .

j/�k/� pknAw ;fdu|Lsf]� k|of]�u u/�]�/� 
j}�1flgs k|lj|mof /� ljlw, kbfy{{, 
;hLjsf efu, k|fs[lts ;Dkbf 
cflbsf gd'gf lgdf{0f ug]�{ sfo{nfO{ 
df]�8]�n lgdf{0f elgG5 . ;f}�/�d08n, 
u|x0f, dfgj z/�L/�sf leqL cª\ux¿ 
h:�tf k|ToIf b]�Vg g;lsg]� j:�t'sf]� 
df]�8]�n lgdf{0f u/�]�/� k|bz{g tyf 
cWoog ug{ ;S5f}�F .

df]�8nn]� lj1fgsf l;4fGt tyf 
tYonfO{ cem k|:�6 kfg{ dbt u5{ . To;}�n]� s'g}� j:�t'sf]� df]�8]�n lgdf{0f ug'{ j}�1flgs 
l;sfOsf]� dx¤jk"0f{ sfo{ xf]� .

df]�8]�n lgdf{0fsf]� gd'gf k|ltj]�bg

zLif{s M dfgj kmf]�S;f]�sf]� df]�8]�n lgdf{0f

p2]�Zo M df]�8]�n lgdf{0f u/�L dfgj Zjf;k|Zjf; k|lj|mof k|bz{g ug'{

cfjZos ;fdu|L M b'O{cf]�6f ;fgf a]�n'g /� Pp6f 7'nf]� a]�n'g, s}�FrL jf rSs', Knfl:�6ssf]� 
7'nf]� af]�tn, kfOk, 6]�k, ;'k/� Un' /� Y- cfsf/�sf]� hose sg]�S6/�

lrq 1.8

lrq 1.9
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ljlw

1. 	 Knfl:�6ssf]� gnLnfO{ Y- cfsf/�sf]� hose 
sg]�S6/�sf]� Pp6f dfq Kjfn ePlt/� 
hf]�l8of]� . hf]�l8;s]�kl5 o;nfO{ 6]�kn]� 
jl/�kl/� a]�/�]�/� jf ;'k/�Un'n]� hf]�8L xfjf 
gl5g]�{ agfOof]� .

2. 	 Y- cfsf/�sf]� hose sg]�S6/�sf]� Ps}�k6\l6 
/�x]�sf b'O{cf]�6f Kjfndf Pp6f Pp6f a]�n'g 
hf]�l8of]� . sg]�S6/� /� a]�n'g afFw]�sf]� 7fpFnfO{ 
/�a/�n]� xfjf gk:�g]� u/�L afFlwof]� .

3. 	 Knfl:�6ssf]� af]�tnsf]� lkFweGbf s]�xL dfly 
s}�FrL jf rSs'n]� ;fjwfgLk"j{s sfl6of]� .

4.	 af]�tnsf]� lasf]�{sf]� lardf Kjfn agfO{ :�6]�k 2 df tof/� ul/�Psf]� ;+/�rgfsf]� a]�n'g 
gePsf]� gnL l5/�fOof]� .

5.	 af]�tndf lasf]�{ s;L xfjf gl5g]�{ agfOof]� .

6.	 7'nf]� a]�n'gsf]� d'vlt/� ;fgf]� ufF7f]� agfOof]� /� d'vaf6 clnslt tn t]�;f]�{ kg]�{ u/�L 
sf6]�/� af]�tnsf]� sf6]�sf]� efudf tGsfP/� xfjf gk:�g]� u/�L afFlwof]� .

7.	 af]�tnsf]� tnk6\l6 /�flvPsf]� a]�n'gsf]� ufF7f]�df ;dft]�/� tnlt/� tfGg]� /� 5f8\g]� 
ul/�of]� .

cjnf]�sg M a]�n'gsf]� ufF7f]�df ;dfP/� la:�tf/�}� tfGbf af]�tnleq /�x]�sf]� b'a}� a]�n'gsf]� ;fOh 
7'nf]� eof]� /� 5f]�8\bf km]�l/� klxn]�s}� ;fOhdf cfof]� .

lgisif{ M dfgj z/�L/�df kmf]�S;f]� km'Sg]� /� v'lDrg]� lj|mofåf/�f ;f; k]�ml/�G5 . kmf]�S;f]�nfO{ 
k'mnfpg]� sfd 8fok|mfdn]� u/�fpF5 .

Knfl:6s af]�6n

a]�n'g

a]�n'g

kfOk

lrq g+= 1.10 kmf]�S;f]�sf]� df]�8]�n
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cEof;

1. 	 lbOPsf]� tflnsfaf6 pko'St zAb 5fgL vfnL 7fp“df eg'{xf]�;\ M

lg/�Gt/� l;4fGt k|bz{g ;fjwfgL 9fFrf cg'R5]�b

-s_	 k|of]�ufTds sfo{n]� xfdLn]� k9]�sf ========= nfO{ cem k|:�6 kfg{ dbt k'U5 .

-v_	 k|of]�uzfnfdf x'g ;Sg]� ;Defljt b'3{6gfaf6 aRg ========= ckgfpg'k5{ .

-u_	 xfdLn]� u/�]�sf sfo{sf]� k|ltj]�bg Pp6}� ============= df n]�Vg'k5{ .

-3_	 lj1fgsf ljleGg df]�8]�n lgdf{0f u/�L =========== ug{ ;lsG5 .

-ª_	 l;sfO ================ rln/�xg]� k|lj|mof xf]� .

2. 	 lbOPsf k|Zgsf]� pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ .

-s_	 s'g}� j:�t' jf 36gf;Fu ;DalGwt j}�1flgs l;sfO k|lj|mof s;/�L ;'?  

x'G5 <

-c_	 k|of]�ufTds sfo{ u/�]�/�

-cf_	 j:�t' jf 36gfsf]� ljZn]�if0f u/�]�/�

-O_	 s'g}� j:�t' jf 36gf b]�Vbf pTkGg x'g]� lh1f;faf6

-O{_	 j:�t' jf 36gf;Fu ;DalGwt tYofª\ssf]� ;ª\sng u/�]�/�

-v_	 lbOPsf dWo]� s'g k|of]�uzfnfleq ul/�g]� k|of]�ufTds sfo{ xf]� <

-c_	 g'gsf]� 3f]�naf6 g'gsf dl0fe 5'6\ofpg]�

-cf_	 cfˆgf]� j/�k/�sf]� :�ynut e|d0f u/�L k|fs[lts ;|f]�tsf]� klxrfg ug]�{

-O_ 	 km"nsf ljleGg efusf]� cjnf]�sg u/�]�/� ltgLx¿sf]� sfo{ yfxf kfpg]�

-O{_	 skfndf sfFOof]� /�u8]�/� l:�y/� ljB't\ (static electricity) pTkGg ug]�{
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-u_	 k|of]�ufTds sfo{sf]� k|ltj]�bgsf]� klxnf]� cª\u s'g xf]� <

-c_ p2]�Zo -cf_ glthf -u_ cjnf]�sg -O{_ ljlw

-3_	 k|ltj]�bg tof/� ubf{ zLif{snfO{ lsg klxnf n]�lvG5 <

-c_	 o;n]� k|of]�ufTds sfo{nfO{ ;"lrt u5{ .

-cf_	 o;n]� k|of]�ufTds sfo{ ug]�{ tl/�sf atfpF5 .

-O_	 o;n]� k|of]�ufTds sfo{ ug]�{ ;fdu|L atfpF5 .

-O{_	 o;n]� ;xL glthf lbg dbt u5{ .

3. 	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 j}�1flgs l;sfO eg]�sf]� s]� xf]� <

-v_	 xfd|f]� j/�k/� b]�Vg]� j:�t' jf 36gfaf6 s;/�L j}�1flgs l;sfO ;'? x'G5, 

pbfx/�0f;lxt :�ki6 kfg'{xf]�;\ .

-u_	 …�lj1fg ljifodf k|of]�ufTds sfo{sf]� dxÎjk"0f{ e"ldsf x'G5Ú�, o; egfOnfO{ 

k'li6 ug'{xf]�;\ .

-3_	 k|ltj]�bg n]�vg eg]�sf]� s]� xf]�, k|of]�ufTds sfo{sf]� k|ltj]�bg lsg n]�Vg'k5{ <

-ª_	 glthf ljZn]�if0f ubf{ s]� s]� s'/�fdf Wofg lbg'k5{ <

-r_	 lj1fg k|of]�uzfnfleq ul/�g]� k/�LIf0fsf]� k|ltj]�bg n]�Vbf s'g s'g s'/�fnfO{ 

;dfj]�z ug'{k5{, 5f]�6s/�Ldf atfpg'xf]�]�]�;\ .

4.	 km/�s 5'6\ofpg'xf]�;\ M

-s_	 k|of]�ufTds sfo{ /� df]�8]�n

-v_	 cjnf]�sg /� glthf
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;"rgf tyf ;~rf/� k|ljlw 
(Information and Communication Technology)

cfhsf]� o'u lj1fg /� k|ljlwsf]� 

o'u xf]� . j}�1flgs cfljisf/� 

tyf cfw'lgs k|ljlwsf ;fwgn]� 

dfgj hLjgdf w]�/�}� 7'nf kl/�jt{g 

NofPsf]� 5 . sDKo'6/�, OG6/�g]�6, 

l8lh6n Sofd]�/�f, l;;L Sofd]�/�f 

-close circuit camera_, /�]�l8of]�, 
6]�lnlehg cflb ;~rf/�sf ;fwgn]� 

xfd|f]� b}�lgs hLjgnfO{ ;/�n /� 

;xh agfPsf]� 5 . k|ljlwdf 

ePsf]� ljsf; /� kl/�jt{gn]� ubf{ ;"rgf tyf ;~rf/� If]�qdf cfd"n kl/�jt{g ePsf]� 

5 . xfd|f]� b]�zn]� klg kl5nNff]� ;do ;"rgf tyf ;~rf/� /� k|ljlwsf If]�qdf km8\sf]� 

df/�]�sf]� 5 . OG6/�g]�6sf ;xfotfn]� sDKo'6/� jf df]�afOnsf]� k|of]�u u/�]�/� b]�z ljb]�zdf 

ePsf cfkmGthg;Fu s'/�fsfgL ug{ ;Dej ePsf]� 5 .

lxhf]�cfh k7gkf7g ug]�{ l;nl;nfdf 

;"rgf k|ljlwsf]� Jofks k|of]�u 

eO/�x]�sf]� 5 . sDKo'6/�, /�]�l8of]�, 

6]�lnlehg cflb ;"rgf k|ljlwsf 

;fwgsf]� k|of ]�un]� l;sfO a9L 

k|efjsf/�L ePsf]� 5 . l;sfOsf 

nflu o:�tf ;fwgsf]� k|of]�u;DaGwL 

l;k cTofjZos x'G5 .

@@

lrq 2.1

lrq 2.2
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2.1 ;"rgf tyf ;~rf/� k|ljlwsf ;fwgx¿ (Tools of Information and 
communication technology)

lj|mofsnfk 2.1

lbOPsf lrqdf xfd|f]� b}�lgs hLjgdf k|of]�u x'g]� ljleGg ;"rgf k|ljlwsf ;fwgx¿ lbOPsf 
5g\ . oL ;fwgx¿sf]� pkof]�lutfsf]� ;DaGwdf 5nkmn u/�L lbOPsf]� tflnsf eg'{xf]�;\ .

lrq 2.3

j|m= ;= ;fwg÷pks/�0fsf]� gfd pkof]�lutf

1. /�]�l8of]� uLt, ;dfrf/� jf ljleGg sfo{j|md ;'g]�/� 
dgf]�/�~hg /� hfgsf/�L lng

2. 6]�lnkmf]�g dflg;;Fu s'/�fsfgL ug{
3. ================== ==================================

4. =================== ==================================

/�]�l8of]�, 6]�lnlehg, kqklqsf, sDKo'6/�, k|f]�h]�S6/� cflb ;"rgf k|ljlwsf ;fwg x'g\ . 
oL ;fwgn]� ;"rgf lgdf{0f ug]�{ (create), b]�vfpg]� (display), e08f/�0f ug]�{ (store), 
k|;f/�0f ug]�{ (transmit), ;f6f;f6 ug]�{ (exchange) nufotsf sfo{x¿ u5{g\ . dflysf 
lj|mofsnfkdf lbOPsf ;~rf/�sf ;fwgx¿nfO{ Psxf]�/�f]� /� bf]�xf]�/�f]� ;~rf/�sf ;fwgdf  
5'6\ofpg ;lsG5 .
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1.	 /�]�l8of]�, 6]�lnlehg /� kqklqsf h:�tf ;~rf/�sf ;fwgaf6 s'g}� ;"rgf jf hfgsf/�L 
k|fKt eP tfklg xfdLn]� t'?Gt}� 5nkmn jf cGt/�lj|mof ug{ ;Sb}�gf}�F . logLx¿ 
Psf]�xf]�/�f]� ;~rf/�sf ;fwg x'g\ .

2.	 6]�lnkmf]�g, df]�afOn jf sDKo'6/� h:�tf ;~rf/�sf ;fwgsf]� k|of]�un]� s'g}� ;"rgf 
k|fKt u/�L bf]�xf]�/�f]� ;+jfb jf 5nkmn ug{ ;S5f}�F . logLx¿ bf]�xf]�/�f]� ;~rf/�sf ;fwg 
x'g\ .

s'g}� klg j:�t'af/�]� k|fKt hfgsf/�L ;"rgf (information) xf]� . /�]�l8of]� ;'g]�/�, 6]�lnlehg 
x]�/�]�/� jf klqsf k9]�/� xfdL ljZjel/�sf 36gf jf j:�t'af/�]� ;"rgf k|fKt u5f}�{F .

df}�lvs, lnlvt jf cGo dfWodaf6 b'O{ jf b'O{eGbf a9L JolSt jf ;d"xlar s'g}� klg 
;"rgf jf hfgsf/�L cfbfgk|bfg ug]�{ sfo{nfO{ ;~rf/� (communication) elgG5 . csf]�{ 
zAbdf eGg'kbf{ cfˆgf]� efjgf jf cg''ejnfO{ lnlvt, df}�lvs jf cGo dfWodaf6 JoSt 
ug'{ ;~rf/� xf]� . k|ljlw (technology) eg]�sf]� s'g}� sfd ug{ jf s'g}� j:�t'sf]� cfljisf/� 
ug{ ckgfOg]� j}�1flgs sfo{ k4lt xf]� . ;"rgf tyf ;~rf/� /� k|ljlw (Information 
and Communication Technology) sf]� 5f]�6f]� ¿k g}� cfOl;6L (ICT) xf]� .

;"rgf tyf ;~rf/� /� k|ljlwsf If]�qdf ljleGg sfo{x¿ ug{ k|of]�u ul/�g]� pks/�0fNffO{ 
;"rgf k|ljlwsf ;fwg elgG5 . ;"rgf tyf ;~rf/�sf s]�xL ;fwgnfO{ tn rf6{df 
lbOPsf]� 5 M

/�]�l8of]� 						      sDKo'6/�, Nofk6k

6]�lnlehg						      :�Sofg/�, lk|G6/�

kqklqsf 						      On]�S6«f]�lgs a's l/�8/�

lstfa 						      :�df6{kmf]�g

6]�lnkmf]�g 						      l8lh6n Sofd]�/�f

;"rgf tyf  
;~rf/�sf  
;fwgx¿
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kl/�of]�hgf sfo{ (Project work)

tkfO{Fsf]� 3/�, ljBfno /� glhssf]� sfof{no j/�k/� ;"rgf k|ljlwsf s]� s]� ;fwg k|of]�u 
ePsf 5g\ < tL ;fwgnfO{ s]� s]� sfddf k|of]�u ug'{ePsf]� jf u/�]�sf]� b]�Vg'ePsf]� 5 < 
;f]�wvf]�h u/�]�/� ;"rgf ;ª\sng ug'{xf]�;\ /� lbOPsf]� tflnsf eg'{xf]�;\ .

;fwgx¿ k|of]�u kmfObf a]�kmfObf

/�]�l8of]� ;dfrf/� jf 
uLt ;'Gg

;lhn}� af]�s]�/� ;'Gg  
;lsG5 .

bf]�xf]�/�f]� cGt{lj|mof ug{ 
;lsb}�g .

======== =================== =================== ====================

;"rgf k|ljlwsf ;fwgsf]� k|of]�unfO{ OG6/�g]�6n]� yk Jofks agfPsf]� 5 . OG6/�g]�6 
kx'Fr ePsf]� df]�afOn tyf sDKo'6/�df cgnfOgdfkm{t cfjZos l;sfO ;fdu|L vf]�Hg]�, 
cWoog ug{]�nufot ljleGg sfo{x¿ ug{ ;lsG5 .

2.2	 OG6/�g]�6, Od]�n /� a|fph/� (Internet, email and browser)

lrqdf ljBfnosf sIffsf]�7fdf ljBfyL{n]� 
k7gkf7g ul/�/�x]�sf]� b]�vfOPsf]� 5 . lrqnfO{ 
/�fd|/�L cjnf]�sg ug'{xf]�;\ /� 5nkmn ug'{xf]�;\ M

1. 	 lrqdf b]�vfPsf]� sIffsf]�7f tkfO{ Fsf]� 
ljBfnosf]� eGbf s]� km/�s 5 <

2. 	 s]� tkfO{F klg o;/�L g}� sIffsf]�7fdf jf 
sDKo'6/� k|of]�uzfnfdf k9\g'x'G5 <

3. 	 lrqdf h:�t}� k9\gsf nflu tkfO{FnfO{ s]� s]� ;|f]�t;fwgsf]� cfjZostf k5{ <

4. 	 s]� OG6/�g]�6sf]� kx'Fr gePdf klg o;/�L sDKo'6/�af6 xfdLnfO{ cfjZos kg]�{ 
hfgsf/�L vf]�Hg ;lsPnf <

sDKo'6/�df cfjZos ;"rgf vf]�Hgsf nflu OG6/�g]�6sf]� cfjZostf k5{ . OG6/�g]�6 
;+;f/�el/� 5l/�P/� /�x]�sf s/�f]�8f}�F sDKo'6/�larsf]� ;~hfn (network) xf]� . of]� Ps 
sDKo'6/�fOh k|ljlw xf]� . OG6/�g]�6 k|ljlwn]� g}� ;+;f/�el/� /�x]�sf sDKo'6/�df ePsf ;"rgf 

lrq 2.4
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cfbfgk|bfg ug{ ;Dej ePsf]� xf]� . sDKo'6/�nfO{ tf/� jf tf/�ljxLg dfWodaf6 OG6/�g]�6 
;~hfndf hf]�8]�/� xfdL cfjZos ;"rgf vf]�Hg /� cfbfgk|bfg ug{ ;S5f}�F .

slxn]�sfxLF OG6/�g]�6 hf]�]�8]�sf]� sDKo'6/�df klg k|fljlws sf/�0fn]� OG6/�g]�6 grn]�sf]� x'g 
;S5 . sDKo'6/�df OG6/�g]�6 kx'Fr ePgePsf]� yfxf kfpg]� tl/�sf b]�xfosf lrqdf 
b]�vfOPsf]� 5 M

tf/�/�lxt OG6/�g]�6sf]� kx'Fr ePsf]� sDKo'6/�  tf/�hl8t OG6/�g]�6sf]� kx'Fr ePsf]� sDKo'6/�

tf/�/�lxt OG6/�g]�6df ;d:�of ePsf]� sDKo'6/�  tf/�hl8t OG6/�g]�6df ;d:�of ePsf]� sDKo'6/�

lrq 2.5

OG6/�g]�6 cfhsf]� o'usf]� dxÎjk"0f{ cfjZostf 
xf]� . OG6/�g]�6n]� ;"rgf k|ljlwsf ;fwgnfO{ 
Pscfk;df hf]�8]�sf]� x'G5 . OG6/�g]�6sf]� 
;xfotfn]� ;+;f/�el/� 36]�sf 36gfsf af/�]�df 
t'?Gt}� yfxf kfpg ;lsG5 . OG6/�g]�6sf]� kx'Fr 
ePdf cgnfOg ;dfrf/� klg sDKo'6/�df 
k9\g ;lsG5 . lxhf]�cfh ljleGg k|sf/�sf 
;fdflhs ;~hfnaf6 xfdLnfO{ cfjZos 
kg]�{ 1fg jf hfgsf/�L k|fKt ug{ ;lsG5 . 
OG6/�g]�6n]� ubf{ cfh ljZj g}� Pp6f ;fgf]� ufpFh:�tf]� ePsf]� 5 .

lrq 2.6
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a|fph/� (Browser)

sDKo'6/�df cgnfOg ;fdu|L vf]�h ug{sf nflu OG6/�g]�6 kx'Fr eP/� dfq k'Ub}�g . OG6/�g]�6 
rnfpg]� PlKns]�;gx¿ OG:�6n ul/�Psf]� x'g'k5{ . o:�tf PlKns]�;gx¿nfO{ a|fph/� 
elgG5 . Chrome, Mozila firefox, safari cflb w]�/�}� k|of]�u ul/�g]� a|fph/�x¿ x'g\ .

sDKo'6/�df k|of]�u ePsf ;ˆ6j]�o/�cg';f/� k|of]�u x'g]� a|fph/� klg km/�s x'g ;S5g\, 
h:�t}� M windows,linux, mac, android, ios ;ˆ6j]�o/�x¿ k|of]�u ePsf sDKo'6/�df 
k|of]�u x'g]� a|fph/� km/�s km/�s x'g ;S5g\ .

j]�a;fO6 (Website)

j]�a;fO6 Pp6f ;"rgf k|0ffNfL jf tYofª\sx¿sf]� ;ª\u|x xf]� . j]�a;fO6df kmf]�6f]�, 
lel8of]� jf 8s'd]�G6sf ¿kdf ;"rgfx¿ /�flvPsf x'G5g\\ . ljleGg ;ª\3;+:�yfn]� 
cfˆgf]� j]�a;fO6df hfgsf/�Lx¿ /�fv]�sf x'G5g\\ . j]�a;fO6x¿ www af6 ;'? ePsf 
x'G5g\\ . www sf]� k"/�f ¿k world wide web xf]� . s'g}� Ps ;+:�yfsf]� j]�a;fO6 
ljZjsf c¿ s'g}� klg j]�a;fO6;Fu ldNb}�g . t;y{ k|To]�s ;+:�yfsf]� j]�a;fO6sf]� 
lglZrt 7]�ufgf x'G5 . o;nfO{ Web address jf Universal Resource Locator 
(URL) elgG5 . oxfF pbfx/�0fsf ¿kdf lzIff tyf dfgj ;|f]�t ljsf; s]�Gb|, 
;fgf]�l7dL eStk'/�sf]� j]�a;fO6df cfkm"nfO{ cfjZos kg]�{ hfgsf/�L vf]�Hg]� tl/�sf tn  
lbOPsf]� 5 M

1. 	 s'g}� browser vf]�n]�/� lrqdf b]�vfPsf]� h:�tf]� ;r{af/�df uO{ www.cehrd.gov. 
np 6fOk u/�]�/� enter lyRg'xf]�;\ .

2.	 bfofF lrqdf b]�vfPsf]� h:�tf]� 
j]�ak]�h v'Ng]� 5 hxfF ljleGg 
link x'G5g\ .

3.	 k]�hsf]� info centre df down-
ward arrow df click ug'{xf]�;\ . 
To;kl5 ToxfF ljleGg option 
b]�lvG5g\ . ltgLx¿dWo]� s'g}� 
Pp6f 5fGg'xf]�;\ .

lrq 2.7



lj1fg tyf k|ljlw, sIff &18

4.	 Option dWo]� olb tkfO{Fn]� online study 5fGg'eof]� eg]� tn lrqdf b]�vfPsf]� 
h:�tf]� k]�h v'Ng]� 5 . cfk"mnfO{ cfjZos kg]�{ jf dg kg]�{ ljifoj:�t' 5fg]�/� ljleGg 
s'/�fx¿ cfkm}�F l;Sg klg ;Sg'x'g]� 5 .

lrq 2.8

kl/�of]�hgf sfo{ (Project work)

lzIff tyf dfgj ;|f]�t ljsf; s]�Gb|sf]� j]�a;fO6 www.cehrd.gov.np df hfg'xf]�;\ . 
To;kl5 info centre > online study link df /�x]�sf]� S.N. 6 df /�x]�sf virtual class of 
all compulsory subjects (Class 1-10) df /�x]�sf]� click to open df lSns ug'{xf]�;\ . 
To;kl5 er'{cn sIffsf]� youtube page v'Ng]� 5 . k]�hsf]� Playlists df uO{ ToxFf /�x]�sf 
lel8of]�dWo]� sIff & sf nflu tof/� ul/�Psf lel8of]�x¿ vf]�h]�/� x]�g'{xf]�;\ . cfjZos k/�]� 
lzIfssf]� ;xof]�u lng'xf]�;\ .

;r{ OlGhg (search engine)

a|fph/�df s'g}� klg ;fdu|L vf]�Hgsf nflu xfdLnfO{ ;r{ OlGhgsf]� cfjZostf k5{ . 
a|fph/�df google, bing /� yahoo h:�tf ;r{ OlGhgx¿ x'G5g\ . logLx¿dWo]� s'g}� 
Pp6f ;r{ OlGhg a|fph/�nfO{ install ubf{ g}� default ¿kdf 5flgPsf]� x'g ;S5 . kl5 
a|fph/�sf]� setting df uP/� xfdLnfO{ dg kg]�{ ;r{ OlGhg 5fg]�/� To;nfO{ default ;r{ 
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OlGhgsf ¿kdf /�fVg klg ;lsG5 . oxfF pbfx/�0fsf nflu google chrome a|fph/�df 
default ;r{ OlGhg /�fVg]� tl/�sf tn lbOPsf]� 5 M

1.	 sDKo'6/� jf df]�afOndf google chrome vf]�Ng'xf]�;\ .

2.	 To;kl5 chrome sf]� bfofFk6\l6 dflysf]� efudf /�x]�sf]� Ò lrx\gdf lyRg'xf]�;\ .

lrq 2.9

3.	 o;kl5 setting df click ug'{xf]�;\ /� afofFtkm{sf]� efudf /�x]�sf]� search engine 
df hfg'xf]�;\ .

4.	 search engine df uO;s]�kl5 lrqdf b]�vfPsf]� h:�tf]� bfofFtk{m search engine 
used in address bar sf]� option df uO{ Google, Bing jf Yahoo dWo]� 
s'g}� Pp6fnfO{ 5fg]�/� make default df click u/�]�/� default search engine 
agfpg'xf]�;\ .

5.	 s'g}� Pp6f search engine nfO{ default agfO;s]�kl5 google chrome vf]�n]�/� 
address bar df cfkm"n]� vf]�hL ug]�{ word 6fOk u/�]�/� search ubf{ ljleGg hfgsf/�L 
k]�hdf b]�lvG5g\ .

o;/�L s'g}� Pp6f ;r{ OlGhgnfO{ default agfpg ;lsG5 . s'g}� ;"rgf vf]�Hbf a|fph/�df 
default ;r{ OlGhgn]� vf]�Hg rfx]�sf]� ljifo;Fu ;DalGwt ljleGg hfgsf/�L b]�vfpF5 . 
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u'un ;r{ OlGhgsf]� k|of]�u w]�/�}� ePsf]� kfOG5 . j]�a;fO6 yfxf gePsf]� ;|f]�taf6 klg 
;r{ OlGhgdf key words 6fOk u/�L ;fdu|L vf]�hL ug{ ;lsG5 . pbfx/�0fsf nflu 
olb tkfO{Fn]� ;"rgf k|fKt ug{ rfx]�sf]� ljBfno jf ljZjljBfno, ;/�sf/�L jf u}�/�;/�sf/�L 
;+:�yf, dGqfno cflbsf]� j]�a;fO6 yfxf 5 eg]� ;r{ OlGhgsf]� k|of]�u gu/�L klg l;w}� 
address bar df web address 6fOk u/�]�/� ;DalGwt sfof{nosf]� d'Vo j]�ak]�hdf hfg 
;Sg'x'G5 .

kl/�of]�hgf sfo{ (Project work)

a|fph/�sf]� ;r{ OlGhgdf uP/� search bar df ministry of education 6fOk u/�]�/� ;r{ 
ug'{xf]�;\ . o;kl5 bfofF lrqdf b]�vfPsf]� h:�tf]� lzIff, lj1fg tyf k|ljlw dGqfnosf]� 
j]�a;fO6sf]� link b]�lvG5 . To;df uP/� click ug'{xf]�;\ .

lrq 2.10

ca a|fph/�sf]� csf]�{ Tab df uP/� dflyNnf]� efudf /�x]�sf]� address bar df www. 
moest.gov.np 6fOk u/�]�/� enter key lyRg'xf]�;\ .

ca ;r{ OlGhgaf6 ;r{ u/�]�/� b]�lvg]� j]�ak]�h /� l;w}� web address 6fOk ubf{ b]�lvg]� 
j]�ak]�h Pp6}� 5 ls 5}�g, cjnf]�sg ug'{xf]�;\ .
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O{—a's (E-book)

O{—a's jf On]�S6«f]�lgs a's k':�tssf]� l8lh6n :�j¿k xf]� . O{—a's sDKo'6/�, :�df6{kmf]�g 
jf cGo O{—a's l/�8/�sf]� k|of]�u u/�L k9\g ;lsG5 . w]�/�}�h;f]� O{—a's PDF (Portable file 
document) format df kfOg]� ePsfn]� sDKo'6/� jf df]�afOndf O{—a's k9\gsf nflu 
adobe reader jf cGo s'g}� PDF file ;kf]�6{ ug]�{ PlKns]�;gsf]� h?/�t k5{ . cfk"mnfO{ 
s'g}� klg ljifosf]� hfgsf/�L rflxPdf ;r{ OlGhgdf vf]�h]�/� O{—a's 8fpgnf]�8 ug{ 
;lsG5 . O{—a'sn]� sDKo'6/�sf]� yf]�/�}� space cf]�u6\g]� ePsfn]� ubf{ Pp6f sDKo'6/�df klg 
xhf/�f}�F O{—a'sx¿ c6fpg ;S5g\ . 

kf7\oj|mdsf]� j]�a;fO6df cfˆgf]� sIffsf]� O{—a's vf]�Hg]� tl/�sf

lrq 2.11

1.	 kf7\oj|md ljsf; s]�Gb|sf]� j]�a;fO6 www.moecdc.gov.np df hfg'xf]�;\ .

2.	 To;kl5 lrqdf b]�vfPsf]� h:�tf]� j]�ak]�h (webpage) v'Ng]� 5 .

3.	 j]�ak]�hsf]� bfofFtkm{ /�x]�sf]� textbook df click ug''{xf]�;\ .

4.	 sIff ;d"x (Grade six-eight) df uO{ grade seven 5fGg'xf]�;\ .
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5.	 ca cfk " mn fO {  r f lxPsf ]� 
k':�tssf]� gfdsf]� bfof Ftkm { 
/�x]�sf]� download link df click 
ug'{xf]�;\ ca screen df b]�lvg]� 
downloads sf]� a6gdf click 
ug'{xf]�;\ .

6.	 o;kl5 tkfO{ FnfO{ rflxPsf 
O{—a's sDKo'6/�df 8fpgnf]�8 
x'G5 . sDKo'6/�sf]� downloads 
folder df uP/� pSt lstfasf]� 
kmfOn save eP/� /�x]�sf]� x'G5 .

7.	 8fpgnf]�8 ePsf]� O{—a'snfO{ df]�afOn jf sDKo'6/�df k9\g ;lsG5 .

olb O{—a's download ug]�{ website yfxf 5}�g eg]� cfkm"nfO{ rflxPsf]� k':�tssf]� 
gfd a|fph/�sf]� search bar df 6fOk u/�]�/� ;r{ ug'{xf]�;\ . kf7\oj|md ljsf; s]�Gb|sf]� 
j]�a;fO8af6 sIff & sf]� lj1fg tyf k|ljlwsf]� lstfasf]� l8lh6n e;{g 8fpgnf]�8 
ug{sf nflu cdc science book class 7 n]�v]�/� ;r{ OlGhgdf ;r{ ug'{k5{ . ;r{ u/�]�kl5 
;f]� ljifo;Fu ;DalGwt ljleGg website link b]�lvG5g\ .

Od]�n (Email)

Od]�n ljB'tLo ¿kdf ;"rgf ;Dk|]�if0f jf cfbfgk|bfg ug]�{ ljlw xf]� . o;sf]� k|of]�un]� 
x'nfsaf6 lr7Ldfkm{t va/� cfbfgk|bfg ug]�{ rngnfO{ Hofb}� Go"g agfPsf]� 5 . 
Od]�ndfkm{t cIf/�, lrq, >j0f ;fdu|L, lel8of]� cflb ;Gb]�zsf ¿kdf t'?Gt}� Ps 7fpFaf6 
csf]�{ 7fpFdf k7fpg ;lsG5 . Od]�ndfkm{t ;Gb]�z cfbfgk|bfg ug{ sDKo'6/�, OG6/�g]�6 
/� Od]�n ;]�jf rflxG5 . Gmail, Hotmail, Yahoo, outlook cflb ;]�jfdfkm{t ljleGg 
sDkgLx¿n]� Od]�n ;]�jf k|bfg ub}�{ cfPsf 5g\ . of]� ;]�jfsf]� k|of]�u u/�]�/� Od]�n 7]�ufgf 
ePsf JolStx¿lardf ljB'tLo dfWodaf6 kqfrf/� ug{ ;lsG5 .

Od]�n vftf (email account) vf]�Ng]� tl/�sf

Gmail, Hotmail, Yahoo Mail, Outlook cflb dWo]� s'g}� klg Od]�n ;]�jfdf gofF 
vftf vf]�n]�/� xfdL Od]�n ;]�jfsf]� k|of]�u ug{ ;S5f}�F . Od]�n cfbfgk|bfg ug{sf nflu 

lrq 2.12
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xfd|f]� b]�zdf w]�/�}� Od]�n ;]�jfx¿ k|of]�u x'Fb}� cfPsf 5g\ . Od]�n dfq geP/� xfdLn]� k|of]�u 
ug]�{ Android smartphone df /�x]�sf ljleGg ;]�jfx¿ k|of]�u ug{sf nflu klg Od]�n 
vftf rflxG5 .

k|of]�ufTds sfo{

1.	 tkfO{Fn]� k|of]�u ug]�{ a|fph/�sf]� 
;r{ OlGhgdf uP/� Gmail 
account sign up 6fOk u/�]�/� 
;r{ ug'xf]�;\ .

2.	 ;r{ ubf {  b ] �lvg ]� lj leGg 
j]�a;fO6dWo]� bfof F lrqdf 
b]�vfOPsf]� j]�a;fO6df hfg'xf]�;\ . 
gofF Od]�n vftf vf]�Ng]� j]�ak]�h 
v'Ng]� 5 .

3.	 To; j]�ak]�hdf eg'{kg]�{ cfˆgf]� 
JolStut ljj/�0f (personal information) ;xL eb}�{ hfg'xf]�;\ .

4.	 ljj/�0f eb}�{ hfFbf user name 
olb c¿ s;}�n]� klxn]� g}� k|of]�u 
u/�]�sf]� ePdf csf]�{	
s;}�n]� k|of]�u gu/�]�sf]� jf ToxfF 
suggestion df lbPsf dWo]� 
s'g}� user name /�fVg'xf]�;\ .

5.	 Password /�fVg]� 7fpFdf kf;j8{ 
/�fVbf letter (a-z), number 
(0-9) /� special character  
(!, @, #, $, %, *) ldnfP/� 
strong password /�fVg'xf]�;\ . 
t/� o;/�L /�fv]�sf]� kf;j8{ 
tkfO{Fn]� ;Demg ;Sg]� x'g'k5{ .

lrq 2.13
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6.	 ;a}� ljj/�0f el/�;s]�kl5 next df click ug'{xf]�;\ .

7.	 lrqdf b]�vfPsf]� h:�tf]� j]�ak]�h b]�lvG5 . o;df tkfO{Fn]� cfˆgf]� df]�afOn gDa/�, 
hGd ldlt, lnª\u cflb eg'{xf]�;\ .

	 o; j]�ak]�hdf recovery email address df olb tkfO{Fn]� klxn]�b]�lv k|of]�u u/�]�sf]� 
s'g}� email address ePdf Tof]� /�fVg'xf]�;\ . olb tkfO{F klxnf]� k6s email account 
vf]�Nb}� x'g'x'G5 eg]� tkfO{Fsf cleefjs jf glhssf]� ljZjfl;nf]� dflg;sf]� email 
address nfO{ recovery email address df /�fVg'xf]�;\ .

8.	 o; j]�ak]�hdf el/�Psf]� df]�afOn gDa/�, hGdldlt, recovery email address n]� 
ubf{ olb tkfO{Fn]� cfˆgf]� Od]�n vftf jf kf;j8{ la;{g'eof]� eg]� To;nfO{ kQf 
nufpg ;lsG5 . To;}�n]� gofF Od]�n vftf l;h{gf ubf{ cfˆgf]� JolStut ljj/�0f 
;xL eg'{k5{ .

9.	 o;kl5 privacy and terms ePsf]� j]�ak]�h v'Ng]� 5 . o; k]�hsf]� tn scroll ub}�{ 
hfg'xf]�;\ /� cGTodf /�x]�sf]� I agree df click ug'{xf]�;\ .

10.	 To;kl5 screen df b]�lvg]� google sf ljleGg ;]�jfdWo]� Gmail df hfg'xf]�;\ . 
ToxfF tn screen df b]�vfPsf]� h:�tf]� j]�ak]�h v'Ng]� 5 M

lrq 2.15

11.	 ca tkfO{Fsf]� gofF Od]�n vftf l;h{gf eof]� . olb tkfO{F rfxg'x'G5 eg]� cfˆgf]� 
k|f]�kmfOn kmf]�6f]� /�fVg]� tyf cGo setting ldnfpg klg ;Sg'x'G5 .
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kl/�of]�hgf sfo{ (Project work)

tkfO{F{ cfˆgf nflu gmail, hotmail (msn), yahoomail jf cGo s'g}� Pp6f j]�a;fO6df 
uP/� gofF Od]�n vftf l;h{gf (create email account) ug'{xf]�;\ . gofF vftf l;h{gf ubf{ 
cfˆgf]� ljj/�0fx¿ ;xL /�fVg'xf]�;\ . vftf vf]�ln;s]�kl5 sIffdf ePsf ;a}� ;fyLx¿lar 
email address cfbfgk|bfg ug'{xf]�;\ .

Od]�n k7fpg]� jf cfˆgf]� Od]�ndf cfPsf]� ;Gb]�z x]�g]�{ tl/�sf

Gmail, Hotmail, Yahoomail cflb ljleGg k|f]�u|fddfkm{t Od]�n k7fpg ;lsg]� eP 
tfklg oxfFF Gmail dfk{mt Od]�n k7fpg]� tl/�sf tn lbOPsf]� 5 M

1.	 a|fph/�sf]� address bar df uP/� 
www.gmail.com 6fOk u/�]�/� 
enter key lyRg'xf]�;\ .

2.	 Od]�nsf]� j]�ak]�hdf uP/� tkfO{Fsf]� 
jf cleefjssf]� O{d]�n /� kf;j8{ 
/�fv]�/� sign in df lSns u/�]�kl5 
Od]�nsf]� j]�ak]�h v'Ng]� 5 .

3.	 Od]�n k7fpgsf nflu k]�hsf]� 
dflyNNff]� efudf bfoftkm{ /�x]�sf]� 
± df lSns ug'{xf]�;\ .

4.	 Od]�n sDkf]�h ug]�{ k]�hdf /�x]�sf]� 
To ePsf]� row df k7fpg'kg]�{ 
JolStsf]� Od]�n 7]�ufgf 6fOk 
ug'{xf]�;\ . Pp6}� Od]�n w]�/�}� hgfnfO{ k7fpg'k/�]�df kfn}�kfnf]� ;a}�sf]� Od]�n 7]�ufgf 
6fOk ug'{xf]�;\ . o;sf ;fy}� CC /� BCC u/�]�/� klg Ps}� k6s w]�/�}� hgfnfO{ Od]�n 
k7fpg ;lsG5 .

5.	 7]�ufgfeGbf tn subject df k|fKt ug]�{ dflg;n]� Od]�ndf /�x]�sf ljifoj:�t'af/�]� 
hfgsf/�L kfpg]� u/�L pko'St zLif{s /�fVg'xf]�;\ .

lrq 2.16



lj1fg tyf k|ljlw, sIff &26

6.	 To;kl5 Od]�nsf]� Joxf]�/�f 6fOk ug'{xf]�;\ . olb s'g}� kmfOn, kmf]�6f]� jf lel8of]� k7fpg' 
k/�]�df ;a}�eGbf tnsf]� row df send sf]� bfofFk6\l6 /�x]�sf ljleGg ljsNkx¿dWo]� 
bf]�;|f]�df /�xsf]� attach file option k|of]�u u/�]�/� k7fpg'kg]�{ kmfOn attach ug'{xf]�;\ .

7.	 k7fpg'kg]�{ kmfOn jf sfuhft attach ePkl5 send df lSns ug'{xf]�;\ . tkfO{Fn]� 
k7fPsf]� Od]�n kfpg]� JolStsf]� Od]�nsf]� inbox df t'?Gt}� k'U5 .

cfkm"n]� k|fKt u/�]�sf]� Od]�n k9\g k]�hsf]� bfofFtkm{ /�x]�sf]� inbox df lSns ug'{xf]�;\ . 
To;kl5 Od]�ndf /�x]�sf]� ;Gb]�z jf attach ul/�Psf kmfOnx¿ b]�lvG5g\ . Od]�ndf attach 
u/�]�/� k7fPsf]� file sf]� l7s tn ePsf]� 8fpgnf]�8df lSns u/�L o;nfO{ 8fpgnf]�8 ug{ 
;lsG5 . o;/�L ;fdu|L rflxPsf]� a]�nf k9\g jf k|of]�u ug{ ;lsG5 .

lj|mofsnfk 2.2

tkfO{“n]� sIff & df ug'{ePsf]� s'g}� Pp6f ljifosf]� kl/�of]�hgf sfo{nfO{ df]�afOnn]� kmf]�6f]� 
lvRg'xf]�;\ jf lzIfsnfO{ kmf]�6f]� lvRg nufP/� Od]�n ug{ nufpg'xf]�;\ . To;kl5 tkfO{“sf 
sIffsf ;fyLsf]� Od]�n 7]�ufgf dfu]�/� Od]�ndfkm{t cfbfgk|bfg ug'{xf]�;\ . Od]�n cfbfgk|bfg 
ug{ jf Toxf“ k7fPsf ;Gb]�z jf kmfOnx¿ 8fpgnf]�8 ug{ ;d:�of ePdf lzIfssf]� ;xof]�u 
lng'xf]�;\ .

Od]�nsf]� k|of]�u ljleGg k|of]�hgsf nflu lbgfg'lbg al9/�x]�sf]� 5 . l8lh6n ¿kdf ;Gb]�z 
cfbfgk|bfg ug{ Od]�n l56f]�, 5l/�tf]� /� ax'pkof]�uL dfWod xf]� . o;sf w]�/�}� kmfObf eP 
tfklg o;sf]� k|of]�u ubf{ ;fjwfgL ckgfpg g;s]�df xfdL 7'nf]� ;d:�of klg kg{ 
;S5f}�F . Od]�nsf kmfObf /� a]�kmfObfx¿ a'Fbfut ¿kdf tn lbOPsf 5g\ M

kmfObfx¿ (Advantages)

1.	 o;sf]� ult l56f]� x'g]� ePsfn]� t'?Gt}� ;~rf/� ug{ ;lsG5 .

2.	 Od]�n h'g;'s}� ;dodf k7fpg jf k|fKt ug{ ;lsG5 .

3.	 Od]�ndfk{mt cIf/� dfq geP/� >j0f ;fdu|L, kmf]�6f]�, lel8of]� jf ljleGg kmfOnsf]� 
link klg k7fpg ;lsG5 .

4.	 OG6/�g]�6sf]� kx'Fr ePsf h'g;'s}� sDKo'6/�/�mobile df Od]�n k7fpg jf Od]�n 
k|fKt ug{ ;lsG5 .



lj1fg tyf k|ljlw, sIff & 27

5.	 OG6/�g]�6sf]� z'Nsafx]�s Od]�n k|foM lgMz'Ns ¿kdf k7fpg jf kfpg ;lsG5 .

6.	 Od]�n w]�/�}� hgf JolStnfO{ Ps}� k6s k7fpg ;lsG5 .

a]�kmfObfx¿ (Disadvantages)
1.	 k|fksnfO{ Od]�n x]�g{sf nflu klg OG6/�g]�6sf]� cfjZostf kg]�{ xF'bf OG6/�g]�6 

gePsf]� If]�qdf of]� k|efjsf/�L x'Fb}�g .

2.	 Od]�ndfkm{t sDKo'6/�df efO/�; klg km}�ng ;Sg]� x'Fbf o;n]� sDKo'6/�df ePsf]� 
8f6f jf kmfOnnfO{ gi6 ug{ ;S5 .

3.	 k7fPsf]� ;Gb]�z k|of]�ustf{n]� Od]�n vf]�n]�/� gx]�/�]�df va/� cfbfgk|bfg gx'g klg 
;S5 .

4.	 Od]�ndf cfpg]� cgfjZos spam mail n]� ubf{ x}�/�fg agfpg]� u5{ . Od]�n lg/�Gt/� 
k|of]�u ul/�Pg eg]� inbox df w]�/�}� spam mail hDdf eP/� dxÎjk"0f{ ;"rgf gb]�Vg 
klg ;lsG5 .

5.	 Od]�nsf]� kf;j8{ uf]�Ko /�fVg'k5{ /� ;do ;dodf kl/�jt{g ul/�/�xg'k5{ . kf;j8{ 
lal;{P/� olb cfˆgf]� Od]�n vftf l/�se/� ug{ ;lsPg eg]� cfˆgf]� vftfaf6 
;w}�Fel/�nfO{ al~rt x'g'kg]�{ cj:�yf klg cfpg ;S5 . o;af6 aRgsf nflu gofF 
Od]�n vftf l;h{gf ubf{ cfˆgf]� df]�afOn gDa/� jf csf]�{ j}�slNks Od]�n ;xL 
/�fVg'k5{ h;n]� ubf{ kf;j8{ lal;{Psf]� v08df klg j}�slNks dfWodaf6 cfˆgf]� 
Od]�n vftf l/�se/� ug{ ;lsof]�;\ .

Od]�nsf s]�xL a]�kmfObfx¿ eP tfklg clxn]�sf]� ablnFbf]� ;dodf Od]�nsf]�]� ;'/�lIft /� ;xL 
k|of]�u ug{ ;s]�df o;af6 w]�/�}� kmfObf lng ;lsG5 . To;}�n]� xfdLn]� Od]�nsf]� ;'/�lIft 
k|of]�u ug{ l;Sg'k5{ .

2.3 :�k]�|8l;6 (Spreadsheet)

l:�k|]�8l;6 sDKo'6/�df d'Vo ¿kdf lx;fa ug{, u|fkm jf rf6{ tof/� kfg{sf nflu 
agfPsf]� Pp6f k|f]�u|fd xf]� . o; k|f]�u|fdsf]� ;xof]�un]� ubf{ Pp6f command lbP/� w]�/�}� 
7'nf 7'nf lx;fa 5f]�6f]� ;dodf ug{ ;lsG5 . JolStut, Jofkfl/�s tYff sfof{no 
k|of]�hgsf]� :�k|]�8l;6 k|f]�u|fdsf]� k|of]�u lbgfg'lbg al9/�x]�sf]� 5 . ahf/�df pknAw ljleGg 
k|f]�u|fdx¿dWo]� Microsoft Office Kofs]�hdf /�x]�sf]� Microsoft Excel w]�/�}� k|of]�u ul/�g]� 
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:�k|]�8l;6 k|f]�u|fd xf]� . :�k|]�8l;6df s'g}� klg tYofª\s jf 8f6fnfO{ eg]�{, el/�;s]�sf 
8f6fnfO{ j0ff{g'j|mddf ldnfpg]�, 36\bf]� jf a9\bf]� j|mddf /�fVg]�, hf]�8\g]�, 36fpg]�, u'0fg 
ug]�{, efu ug]�{, rf6{ jf 6]�a'ndf k|:�t't ug]�{nufotsf sfo{ ug{ ;lsG5 .

lj|mofsnfk 2.3

tn :�k|]�8l;6df Pp6f kl/�jf/�sf ;b:�osf]� gfd, lnª\u /� pd]�/� lbOPsf]� 5 . lbOPsf]� 
:�k|]�8l;6 /� tYofª\snfO{ /�fd|/�L cWoog u/�]�/� lbOPsf k|Zgsf]� hjfkm vf]�Hg'xf]�;\ .

1. 	 kl/�jf/�sf ;b:�osf]� pd]�/�nfO{ s'g 
column df el/�Psf]� 5 <

2. 	 gjLgsf]� pd]�/� /� lnª\unfO{ s'g row 
df /�flvPsf]� 5 <

3.	 sdnfsf]� pd]�/� 25 jif{ /�x]�sf]� s'/�f 
:�k|]�8l;6af6 yfxf x'G5 . 25 jif{ 
/�x]�sf cell nfO{ :�k|]�8l;6df s'g 
gfdn]� hgfpg]� ul/�G5 <

4.	 olb A 10 cell df tkfO{Fsf]� gfd 
eg'{eof]� eg]� tkfO{Fsf]� pd]�/�nfO{ s'g 
cell df eg'{k5{ <

:�k|]�8l;6df ePsf]� cf“s8f jf tYofª\snfO{ 
hf]�8\g]� tl/�sf

1.	 sDKo'6/�sf]� ;r{af/�df uP/� excel 
6fOk u/�L search u/�]�/� blank l:�k|8l;6 
vf]�Ng'xf]�;\ .

2.	 lrqdf h:�t}� ljleGg hfgsf/�LnfO{ 
l:�k|8l;6df eg'{xf]�;\ . oxfF t/�sf/�Lsf 
gfd (Name of the vegetables), 
dfqf (quantity), b/� (rate) /� /�sd 
(price) nfO{ b]�vfPsf]� 5 .

lrq 2.17
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3.	 l:�k|8l;6df /�x]�sf k|To]�s  
;ª\VofnfO{ Tof]� ;ª\Vof /�x]�sf]� 
row /� column n]� hgfpg]� 
ul/�G5 . 6df6/�sf]� k|lts]�hL 
b/� ?= 70 :�k|]�8l;6df row-C 
/� column-2 df /�x ]�sf ]�  
5 . To;}�n]� o;nfO{ C2 n]� 
hgfpg]� ul/�G5 eg]� Rofpsf]� 
dfqf 0.5 Kg nfO{ B7 n]� 
hgfpg]� ul/�G5 .

4.	 ;a}�� t/��sf/��Lsf]�� dfqfnfO{  
hf ]��8 \gsf nflu klxnf ]� 
t/�sf/�Lsf]� dfqf 2 /�x]�sf]� 
cell (B2) df lSns u/�]�/� 
o;nfO{ clGtdsf]� t/�sf/�Lsf]� 
dfqf 0.5 drag (select and 
move) ug'{xf]�;\ . o;f]� ubf{ 
B2 b]�lv B7 ;Dd ;a}� cell 
select x'G5 .

5.	 l:�k |8l;6sf ]� bfof Fk6 \ l6 
/�x]�sf]� autosum Σ df lSns 
ug'{xf]�;\ . ;a}� t/�sf/�Lsf]� 
dfqfsf]� hf]�8 To;eGbf 
tnsf]� cell B8 df cfpg]� 
5 .

6.	 olb tkfO{Fn]� tf]�s]�sf]� ;ª\Vofsf]� 
dfq hf]�8 lgsfNg' 5 eg]� 
l/�hN6 n]�Vg]� s'g}� Pp6f cell 
-h:�t}� D8) df lSns ug'{xf]�;\ /� lgDgfg';f/� hf]�8\g'xf]�;\ M

lrq 2.19

lrq 2.20
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	 6]�a'ndf /�x]�sf]� cfn'sf]� d"No 140 /� 
Rofpsf]� d"No 125 nfO{ dfq hf]�8\g' 
5 eg]� To; cell df =D2+D7 6fOk 
u/�]�/� enter key lyRg'xf]�;\ . To;kl5 
logLx¿sf]� hf]�8 D8 cell df cfpg]� 
5 .

7.	 o;/�L g}� tkfO{ Fn]� ± lrx\gsf]� 
;6\6fdf — lrx\g /�fv]�/� 36fpg /� 
÷ lrx\g k|of]�u u/�]�/� efu ug{ klg 
;Sg'x'g]� 5 . pbfx/�0fsf nflu olb 
tkfOF{n]� cfn'sf]� d"Noaf6 Kofhsf]� 
d"No 36fpg' 5 eg]� o;sf]� pQ/� 
n]�Vg]� cell df lSns u/�]�/� =D3-D4 6fOk u/�]�/� enter key lyRg'xf]�;\ . o;}�u/�L 
olb tkfO{Fn]� Rofpsf]� k|lts]�hL b/�nfO{ 6df6/�sf]� b/�n]� efu u/�]�/� lgsfNg' 5 eg]� 
l/�hN6 lgsfNg]� cell df lSns u/�]�/� =C7/�C2 6fOk u/�L enter key lyRg'xf]�;\ .

:�k|]�8l;6df u'0fgkmn lgsfNg]� tl/�sf

1.	 oxfF 6df6/�sf]� hDdf d"No lgsfNgsf nflu 6df6/�sf]� dfqfnfO{ o;sf]� b/�n]� 
u'0fg ug'{k5{ .

lrq 2.22
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2.	 To;}�n]� 6df6/�sf]� hDdf d"No lgsfNgsf nflu D2 cell df lSns ug'{xf]�;\ .

3.	 ToxfF =B2*C2 6fOk u/�L enter key lyRg'xf]�;\ . o;kl5 D2 cell df 6df6/�sf]� 
hDdf d"No 140 cfpg]� 5 .

4.	 6df6/�sf]� d"No lgsfln;s]�kl5 cGo t/�sf/�Lsf]� d"No Ps}� k6s lgsfNgsf nflu 
D2 cell sf]� tnk6\l6 bfofF lsgf/�df drag u/�]�/� D7 cell ;Dd tfGf]�/� 5f]�8\bf Ps}� 
k6s km/�s km/�s t/�sf/�Lsf]� hDdf d"No cfpF5 .

5.	 o;kl5 t/�sf/�L lsGgsf nflu 
ePsf]� hDdf vr{ D2 b]�lv D7 
;Dd select u/�]�/� dflysf]� h:�t}� 
autosum ∑ u/�]�/� lgsfNg 
;lsG5 .

6.	 oxfF ;a}� t/�sf/�Lsf]� hDdf d"No 
(D8) nfO{ t/�sf/�Lsf]� dfqf 
(B8) n]� efu u/�]�/� k|lts]�hL 
t/�sf/�Lsf]� cf}�;t d"No klg 
lgsfNg ;lsG5 .

PS;]�n l:�k|]�8l;6sf]� k|of]�un]� ;lhn}� 
ul0ftsf hf]�8, 36fp, efu, u'0fg /� 
cf}�;t lx;fa ug{ ;S5fF}� .

lj|mofsnfk 2.4

tkfO{“sf]� clGtd k/�LIffsf]� dfs{l;6df ePsf]� 8f6fnfO{ l:�k|]�8l;6df e/�]�/� lzIfssf]� 
;xof]�udf tkfO“{sf]� s'n k|fKtfª\s /� k|fKtfª\ssf]� cf}�;t k|ltzt lgsfNg'xf]�;\ .

:�k|]�8l;6 ;ˆ6j]�o/�df u|fkm /� rf6{sf]� lgdf{0f ug]�{ tl/�sf

l:�k|]�8l;6 k|f]�u|fddf ljleGg tYofª\snfO{ u|fkm jf rf6{df b]�vfP/� cfsif{s ¿kdf k|:�t't 
ug{ ;lsG5 . tYofª\sdf /�x]�sf 8f6fnfO{ Graph, Pie-chart, Bar diagram df k|:�t't 
ugf{n]� cWoog ug{ klg ;xh x'G5 . tYofª\snfO{ ljleGg k|sf/�sf rf6{sf ¿kdf 
k|:�t't ubf{ rf6{ x]�g]�{lalQs}� oxfF /�x]�sf ljifoj:�t'af/�]� :�ki6 x'G5 .

lrq 2.23
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1.	 s'g}� klg tYofª\snfO{ ;j{k|yd l:�k|]�8l;6df eg'{xf]�;\ .

2.	 oxfF lrqdf lj=;+= 2077 c;f/�b]�lv k';;Dddf ;8s b'3{6gfsf sf/�0f d[To' 
ePsf dflg;sf]� ;ª\VofnfO{ b]�vfPsf]� 5 .

	 lrq 2.24 	 lrq 2.25

3.	 o; tYofª\snfO{ pko'St rf6{df k|:�t't ug{sf nflu oxfF /�x]�sf ;a}� 8f6fnfO{ 
select u/�]�/� insert df click ug'{xf]�;\ .

4.	 lrqdf b]�vfPsf]� kx]�nf]� 3]�/�fleq /�x]�sf rf6{sf ljleGg k|sf/�x¿dWo]� pko'St s'g}� 
Pp6f 5fGg'xf]�;\ .

lrq 2.26
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5. 	 o;kl5 tkfO{Fn]� 5fg]�sf]� rf6{ l:�k|]�8l;6 k]�hdf b]�lvg]� 5 .

6.	 o; rf6{sf]� bfofFk6\l6 dfly /�x]�sf]� ± lrx\gdf click u/�]�/� cfpg]� ljleGg 
ljsNkaf6 cfkm"nfO{ rflxg]� ljsNkdf check ( ) u/�]�/� rf6{df /�fVg /� grflxg]� 
nfO{ uncheck u/�]�/� x6fpg klg ;lsG5 .

7. 	 oxfF /�x]�sf]� axis titles df click u/�]�/� x-axis /� y-axis df zLif{s /�fVg klg 
;lsG5 .

lj|mofsnfk 2.5

tkfO{“sf]� ljBfnodf k9\g]� ljBfyL{sf]� ;ª\Vof sIffut ¿kdf lgsfn]�/� sIff /� ljBfYfL{ 
;ª\VofnfO{ l:�k|]�8l;6df e/�]�/� kfOrf6{ /� u|fkmdf b]�vfpg'xf]�;\ .

2.4 kmf]�6f]� (Photo)

tkfO{F olb gofF 7fpFdf 3'Dg hfg'eof]� eg]� s]� 
ug'{x'G5 < kSs}� klg Tof]� If0fnfO{ kl5;Dd 
;Demgfdf /�fVgsf nflu kmf]�6f]� lvRg eg]� 
5'6fpg''x'Fb}�g . hGdlbg, cGgk|fzg, j|taGw, 
ljjfx h:�tf ljleGg cj;/�df xfdL cfkmF}� 
klg df]�afOnn]� kmf]�6f]� lvRg ;S5fF}� . ;"rgf jf 
hfgsf/�L l8lh6n dfWodaf6 l56f]� /� 5l/�tf]� 
¿kdf ;~rf/� ug{sf nflu kmf]�6f]� Psbd}� pkof]�uL x'G5 . kmf]�6f]� jf ;"rgf ljleGg 
;ˆ6j]�o/�af6 t'?Gt}� k7fpg /� k|fKt ug{ klg ;lsG5 .

df]�afOndf g}� x'g]� pRRf u'0f:�t/�sf]� Sofd]�/�fn]� ubf{ cfhsfn kmf]�6f]� lvRg]� k|ljlw w]�/�}� g}� 
;lhnf]� ePsf]� 5 . lvlr;s]�sf kmf]�6fnfO{ ljleGg ;ˆ6j]�o/�sf]� k|of]�un]� Ol8l6ª u/�]�/� 
ce}�m cfsif{s agfpg, ;fOh 36fpg jf a9fpg ;lsG5 .

df]�afOn jf Sofd]�/�fn]� lvr]�sf]� kmf]�6f]� sDKo'6/�df ;fg]�{ tl/�sf
1.	 df]�afOn jf Sofd]�/�fnfO{ switch ON u/�]�/� data cable (USB) n]� sDKo'6/�df 

hf]�8\g'xf]�;\ .

2.	 Device sDKo'6/�df hf]�l8Psf]� ;"rgf l:�j|mgdf cfpF5 . ca hf]�8]�sf]� device df 
s]� ug{ rfxg'x'G5 eg]�/� l:�j|mgdf ePsf ljsNkdWo]� Pp6f 5fGg'xf]�;\ .

lrq 2.27
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3.	 xfdLn]� kmf]�6f]� jf kmfOn ;fg'{kg]�{]� ePsfn]� File transfer df lSns ug'{xf]�;\ .

4.	 ca sDKo'6/�sf]� This PC>Devices and drives df hfg'xf]�;\ . ToxfFF sDKo'6/�df 
ePsf drives ;Fu}� hf]�8]�sf]� external device (camera or mobile) klg gfd;lxt 
b]�vfpg]� 5 .
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5.	 gfddf lSns u/�]�/� folder leq hfg'xf]�;\ .

6.	 ToxfF /�x]�sf ljleGg folder dWo]� Pictures jf DCIM > camera leq hfg'xf]�;\ .

7.	 ca device df ePsf kmf]�6fx¿ sDKo'6/�df b]�lvG5g\ .

-i_ 	 ;fg'{kg]�{ kmf]�6fnfO{ select u/�]�/� kmf]�6fleq jf lsgf/�df dfp; /�fv]�/� right 
click u/�L copy (Ctrl+C) ug'{xf]�;\ .

-ii_	 w]�/�}� kmf]�6fnfO{ Ps}� k6s ;fg'{kg]�{ ePdf Pp6f kmf]�6fdf lSns u/�]�kl5 Shift 
jf Ctrl key lylr/�fv]�/� (press and hold) cGo ;fg'{kg]�{ kmf]�6fx¿ 5fg]�/� 
select ub}�{ hfg'xf]�;\ . cGTodf dflysf]� h:�Tf}� Ps}� k6s copy ug'{xf]�;\ .

-iii_	 olb s'g}� folder df ePsf ;a}� kmf]�6fnfO{ ;fg'{kg]�{ ePdf folder gvf]�nL 
folder nfO{ g}� select ug'{xf]�;\ jf folder vf]�n]�/� o;df ePsf ;a}� kmf]�6fnfO{ 
Ctrl+A lyr]�/� Ps}� k6s select ug'{xf]�;\ .
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8. 	 sDKo'6/�df ;fg'{kg]�{ folder jf drives df uP/� right click u/�L Paste (Ctrl+V) 
ug'{xf]�;\ . tkfO{Fn]� select u/�]�sf kmf]�6fx¿ sDKo'6/�df b]�vfpg]� 5 .

kmf]�6f]� Ol8l6ª (Photo editing)

xfdLn]� lvr]�sf kmf]�6fnfO{ Photo tools sf]� k|of]�u u/�]�/� cem}� cfsif{s agfpg ;lsG5 . 
l8lh6n kmf]�6fnfO{ Ol86 u/�]�/� kmf]�6fsf]� ;fOh 36fpg jf a9fpg klg ;lsG5 . gofF 
sd{rf/�L egf{ k|lj|mof, ljBfnodf gofF ljBfyL{ egf{ 5gf]�6 h:�tf sfo{df cgnfOgaf6 
cfj]�bg dfUg]� ul/�G5 . o;/�L cgnfOgaf6 cfj]�bg lbFbf xfdLn]� cfjZos sfuhft 
jf kmf]�6f]�nfO{ tf]�lsPsf]� ;fOh, tf]�lsPsf]� file format (JPEG, PDF etc) df /�fVg'k5{ . 
tf]�lsPsf]� kl/�lwleq /�x]�/� kmfOn jf kmf]�6f]� cknf]�8 u/�]�df dfq cfj]�bg lbg ;lsG5 gq 
kmf]�6fx¿ cfj]�bg lbFbf upload ug{ ;lsFb}�g . xfdL cfkm}�Fn]� ;fdfGo kmf]�6f]� edit ug{ 
;s]�df kmf]�6f]� cfsif{s agfpg'sf cGo y'k|}� sfo{x¿ ug{ ;lsG5 . kmf]�6f]� Ol8l6ª;DaGwL 
s]�xL ;fdfGo Photo tools oxfF k|:�t't ul/�Psf]� 5 .

kmf]�6f]� sf6\g]� (Crop)

slxn]�sfxLF xfdLn]� lvr]�sf]� jf s'g}� ;|f]�taf6 lnPsf]� kmf]�6f]� xfdLnfO{ rflxPsf]� h:�tf]�  
7\ofSs}� gx'g ;S5 . o:�tf kmf]�6fnfO{ cfk"mnfO{ rflxg]� efu dfq /�fv]�/� c¿ efu sf6]�/� 
kmfNg]� k|lj|mofnfO{ crop elgG5 .

kmf]�6fnfO{ crop ug]�{ tl/�sf

1.	 h'g kmf]�6fnfO{ crop ug'{kg]�{ xf]� To;nfO{ pko'St k|f]�u|fdaf6 vf]�Ng'xf]�;\ .

2.	 oxfF xfdL kmf]�6f]�nfO{ widows 2010 df ePsf]� Photos k|f]�u|fdaf6 vf]�Nb}� 5f}�F .

3.	 kmf]�6fnfO{ select u/�]�/� dfp;df right click u/�L b]�lvg]� ljleGg options dWo]� 
open with df uO{ kmf]�6f]� vf]�Ng]� s'g}� Pp6f k|f]�u|fdnfO{ default k|f]�u|fd agfpg 
klg ;lsG5 .

4.	 kmf]�6f]� vf]�ln;s]�kl5 kmf]�6fsf]� dfly ;a}�eGbf bfofFtkm{ /�x]�sf]� crop df lSns 
ug'{xf]�;\ .

5.	 o;kl5 kmf]�6fsf]� jl/�kl/� pHofnf]� 3]�/�f nfU5 . 3]�/�fdf click u/�]�/� tfGb}� jf drag 
ub}�{ kmf]�6fdf /�fVg'kg]�{ If]�qdf dfq pHofnf]� 3]�/�fnfO{ ldnfpg'xf]�;\ .
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6.	 3]�/�fsf]� rf/�lt/�sf]� s'gfdf /�x]�sf]� 8NNff]� efudf dfp;nfO{ drag u/�]�/� rnfpFbf 
rf/�}�lt/�sf]� pHofnf]� efu 36a9 x'G5 . To;}�n]� olb s'g}� Pstk{m -bfofF, afofF, tn 
jf dfly_ sf]� efu dfq 36fpg' jf a9fpg' k/�]�df s'gfdf geP/� lar efult/� 
dfp;nfO{ drag u/�]�/� rnfpg'xf]�;\ .

7.	 xfdLn]� /�fVg'kg]�{ kmf]�6fsf]� jl/�kl/� efudf dfq pHofnf]� 3]�/�fnfO{ ldnfO;s]�kl5 
crop and rotate df click ug'{xf]�;\ .

8.	 o;kl5 k]�hsf]� bfofFtkm{ tn /�x]�sf]� save as copy df click ug'{xf]�;\ .

9.	 o;kl5 edit u/�]�sf]� kmf]�6f]� sDKo'6/�sf]� s'g folder df /�fVg]� xf]� To;nfO{ 5fg]�/� 
save ug'{xf]�;\ . o;/�L xfdL s'g}� klg kmf]�6fdf /�x]�sf]� cgfjZos efu jf cf]�u6]�sf]� 
If]�qnfO{ x6fO{ rflxPsf]� h:�tf]� kmf]�6f]� agfpg ;S5fF}� .

kmf]�6fdf k|sfz (light) /� /�ª (colour) ldnfpg]�

1. 	 Edit ug'{kg]�{ kmf]�6fnfO{ dflysf]� h:�t}� sDKo'6/�df Photos k|f]�u|fdaf6 vf]�Ng'xf]�;\ .

2.	 k]�hsf]� bfofFk6\l6sf]� dflyNnf]� efudf /�x]�sf]� Edit and create > Edit df hfg'xf]�;\ 
-kmf]�6f]� v'ln;s]�kl5 Ctrl+E lyr]�/� klg l;w}� Edit df hfg ;lsG5 .

3.	 k]�hsf]� bfofF efudf /�x]�sf]� Adjustments df click ug'{xf]�;\ . click ul/�;s]�kl5 
Light, Color, brightness, contrast h:�tf ljleGg ljsNk b]�lvG5g\ .

4.	 Light nfO{ 36fpg jf a9fpg o;sf]� lardf /�x]�sf]� vertical nfOgdf drag u/�]�/� 
bfofF /� afofF rnfpg'xf]�;\ . o;nfO{ h'g cj:�yfdf /�fVbf kmf]�6f]� /�fd|f]� b]�lvG5 
ToxL adjust ug'{xf]�;\ .

5.	 kmf]�6fdf Light nfO{ ldnfP h;/�L g}� color nfO{ klg ldnfpg'xf]�;\ . cfjZos 
ePdf ToxfF adjustments df ePsf cGo s'/�fnfO{ klg ldnfpg ;lsG5 .

6.	 Adjustment sf]� tn /�x]�sf]� spot fix df click u/�]�/� kmf]�6fdf ePsf bfux¿df 
w]�/�}� k6s lSns ub}�{ bfux¿ x6fpg klg ;lsG5 .

7.	 kmf]�6fdf ;a}� s'/�fx¿ ldnfO;s]�kl5 tof/� ePsf cfsif{s kmf]�6fnfO{ save as 
copy df click u/�]�/� sDKo'6/�df save ug'{xf]�;\ .
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o;/�L xfdL s'g}� kmf]�6fdf ePsf]� light, color, clarity, spot fix h:�tf s'/�fnfO{ ldnfP/� 
kmf]�6fnfO{ cfsif{s agfpg ;S5f}�F .

kmf]�6fsf]� ;fOh 36fpg]� jf a9fpg]� tl/�sf (Image size adjustment)

1.	 sDKo'6/�df Ms paint vf]�Ng'xf]�;\ .

2.	 Ms paint sf]� afofF dflyk6\l6 /�x]�sf]� File > Open x'Fb}� sDKo'6/�df ePsf kmf]�6fnfO{ 
select u/�]�/� ms paint df vf]�Ng'xf]�;\ . Ctrl+O l;w}� lyr]�/� klg kmf]�6fnfO{ vf]�Ng 
;lsG5 .

3.	 kmf]�6fnfO{ zoom in /�out u/�]�/� screen df kmf]�6fnfO{ /�fd|/�L k"/�}� b]�lvg]� agfpg'xf]�;\ .
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4.	 dfly lrqdf b]�vfPsf]� h:�t}� Resize df uP/� horizontal jf vertical pixels 
NffO{ ldnfpg'xf]�;\ .

5.	 kmf]�6fsf]� tn Pixels /� size lbOPsf]� x'G5 . oxfF dfly lrqdf ePsf]� kmf]�6fsf]� 
Pixels 4272×2848 /� ;fOh 3.3 MB 5 .
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6. 	 kmf]�6fsf]� tnk6\l6 /�xsf]� maintain aspect ratio df  lrx\g x'Fbf horizental 
jf vertical pixels dWo]� s'g}� Pp6fnfO{ ldnfpFbf csf]�{ cfkm}�F ldN5 .

7.	 b'a}�nfO{ ldnfpg]� ePdf o;sf]� tnk6\l6 /�x]�sf]� maintain aspect ratio df click 
u/�]�/� ToxfF ePsf]�  lrx\gnfO{ x6fpg'xf]�;\ . o;kl5 horizantal /� vertical 
pixels b'a}�nfO{ ldnfpg'xf]�;\ .

8.	 kmf]�6f]�sf]� ;fOh a9fpg'kg]�{ ePdf Pixels a9fpg'xf]�;\ /� 36fpg'kg]�{ ePdf 
36fpg'xf]�;\ .

9.	 Pixels nfO{ 36fpg]� jf a9fpg]� sfd ul/�;s]�kl5 OK jf Enter key lyRg'xf]�;\ .

10.	 o; kmf]�6fnfO{ 3000×2000 px df /�fVbf kmf]�6fsf]� ;fOh 36]�/� 973 KB dfq 
ePsf]� 5 . o;/�L Pixels nfO{ 36a9 u/�]�/� kmf]�6fnfO{ rflxPsf]� size df /�fVg 
;S5f}�F .

11.	 ca ;fOh 36]�sf]� jf 
a9]�sf]� kmf]�6fnfO{ Ctrl+S 
lyr]�/� Paint df save 
ug'{xf]�;\ .

12.	 cGTodf sDKo '6/�sf ]� 
Desktop jf s'g}� folder 
df kmf]�6fnfO{ rflxPsf]� 
image format df save 
ug'{xf]�;\ .

gf]�6 M olb OG6/�g]�6sf]� kx'Fr 
ePsf]� v08df online image 
resize ;r{ ubf{ v'Ng]� ljleGg 
j]�a;fO6af6 klg kmf]�6f]�sf]� ;fOh ;lhn}� 36a9 ug{ ;lsG5 .

lj|mofsnfk 2.5
df]�afOnn]� tkfO{“sf]� sIffsf]� ;fd"lxs kmf]�6f]� lng'xf]�;\ . kmf]�6f]�nfO{ Od]�naf6 Pscfk;df 
cfbfgk|bfg ug'{xf]�;\ . Ms paint af6 kmf]�6f]�nfO{ cfkm"n]� rfx]�sf]� size df 36fpg]� jf 
a9fpg]� k|of; ug'{xf]�;\ .
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kfj/�KjfOG6 lk|h]�G6]�;g (Powerpoint Presentation)

s'g}� ljifoj:�t'nfO{ c¿n]� ;lhn}� a'‰g]� u/�L]� k|:�t't ug{sf nflu kfj/�KjfOG6 
lk|h]�G6]�]�;g agfpg]� ul/�G5 . lk|h]�G6]�;gnfO{ cfsif{s ¿kdf k|:�t't ug{ o;df k|of]�u 
ul/�g]� kmf]�6fx¿sf]� dxÎjk"0f{ e"ldsf x'G5 . lvr]�sf jf s'g}� dfWodaf6 lnPsf kmf]�6f 
kfj/�KjfOG6df ldnfP/� /�fVg'kg]�{ x'G5 . cfjZostfcg';f/� kmf]�6f]�nfO{ Ol8l6ª u/�]�/� 
kfj/�KjfOG6 :�nfO8df /�fVg ;lsG5 . kfj/�KjfOG6df l;w}� k|of]�u ug{ ;lsg]� s]�xL kmf]�6f]� 
Ol8l6ª l;knfO{ oxfF k|:�t't ul/�Psf]� 5 . 

kmf]�6fnfO{ Crop ug]�{
1.	 Edit ug'{kg]�{ kmf]�6f]�nfO{ sDKo'6/�sf]� 

8]�:�s6kdf save ug'{xf]�;\ .

2.	 kfj/�KjfOG6 vf]�n]�/� Insert > 
Picture > This device x' Fb }� 
kmf ]�6f ]�nfO{ :�nfO8df Insert 
Ufg'{xf]�;\ .

3.	 Powerpoint sf ]� Home > 
layout df uP/� blank layout 
5fGg'xf]�;\ . o;f]� ubf{ lrqdf b]�vfPsf]� h:�t}� lrqsf]� k5fl8 /�x]�sf]� 3]�/�f x6\5 .
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4.	 :�nfO8df /�x]�sf kmf]�6f]�nfO{ select u/�]�/� Picture Tools sf]� tn /�x]�sf]� format df 
click ug'{xf]�;\ .

lrq 2.31
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5.	 :�nfO8sf]� bfofFk6\l6 dflyNnf]� efudf /�x]�sf]� crop df click ug'{xf]�;\ .

6.	 Crop df click ubf{ kmf]�6fsf]� rf/� s'gf /� lardf lrqdf h:�t}� sfnf]� w;f{ b]�lvG5 .

7. 	 To; w;f{nfO{ drag (select and move) ub}�{ kmf]�6fsf]� crop ug'{kg]�{ efusf]� jl/�kl/� 
dfq kfg'{xf]�;\ .

8. 	 kmf]�6fsf]� crop ug]�{ efu cGo efueGbf rlDsnf]� x'G5 . o;kl5 :�nfO8sf]�  
bfofFk6\l6 dfly /�x]�sf]� crop df click ug'{xf]�;\ .

9.	 o;/�L kfj/�KjfOG6af6 klg l;w}� kmf]�6f]�nfO{ crop u/�L kmf]�6fdf rflxPsf]� efu dfq 
/�fVg ;lsG5 .

lj|mofsnfk 2.6

ljZj;Dkbf ;"rL (world heritage site) df k/�]�sf g]�kfnsf ;Dkbfx¿sf lrq OG6/�g]�6af6 
vf]�h]�/� kfj/�KjfOG6df k|bz{g ug'{xf]�;\ .

kmf]�6fdf Brightness /� contrast, Sharpen /� soften ldnfpg]�

1.	 :�nfO8df /�x]�sf kmf]�6fnfO{ select u/�]�/� Picture Tools sf]� tn /�x]�sf]� format df 
click ug'{xf]�;\ . o;kl5 :�nfO8sf]� dfly afofFk6\l6 /�x]�sf]� correction df click 
ug'{xf]�;\ .
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2.	 o;kl5 correction sf]� tn /�x]�sf sharpen/�soften, Brightness/�contrast df 
/�x]�sf sf]�7fx¿df click ub}�{ hfg'xf]�;\ . h''g sf]�7fdf dfp;sf]� cursor /�fVbf kmf]�6f]� 
k|:�6 b]�lvG5 To;df click u/�]�/� kmf]�6fnfO{ save ug'{xf]�;\ .

3.	 olb kmf]�6fnfO{ ce}�m ldnfpg'kg]�{ ePdf Picture corrections options df click 
ug'{xf]�;\ . o;df click ubf{ b]�lvg]� ljleGg options dWo]� cfkm"nfO{ rflxg]� 5fg]�/� 
correction ug'{xf]�;\ .

4. 	 o;afx]�s cGo corrections ug{ rfxg'x'G5 eg]� lrqdf 1 b]�lv 3 ;Dddf b]�vfPsf]� 
;ª\s]�tdf click u/�]�/� cfjZos corrections ug{ ;Sg'x'G5 .

5.	 :�nfO8sf]� kmf]�6fdf SofK;g n]�Vg text box OG;6{ u/�L n]�Vg ;lsG5 .

6.	 tkfO{Fn]� Pp6f eGbf w]�/�}� kmf]�6fnfO{ klg Pp6}� :�nfO8df /�fVg ;Sg'x'G5 . t/� 
o;/�L w]�/�}� kmf]�6f Pp6}� :�nfO8df /�fVg rfxg'x'G5 eg]� kmf]�6fx¿ :�nfO8df otfptf 
g;?g\ eg]�/� ;a}� kmf]�6fnfO{ group ug'{k5{ .
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7.	 :�nfO8df ePsf ;a}� kmf]�6fnfO{ group ug{sf nflu Ctrl + A lyr]�/� 5fGg'xf]�;\ . 
s'g}� b'O{ jf b'O{eGbf a9L kmf]�6fnfO{ group ug{sf nflu s'g}� Pp6f kmf]�6fnfO{ 
select u/�]�/� Shift key lylr/�fv]�/� cGo kmf]�6fx¿ klg select ug'{xf]�;\ .
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8.	 Group ug'{kg]�{ kmf]�6fx¿ 5flg;s]�kl5 s'g}� 5fg]�sf kmf]�6fsf]� 5]�pdf dfp;sf]� 
cursor /�fVg'xf]�;\ /� dfp;df right click ug'{xf]�;\ .

9.	 Right click ubf{ ljleGg options b]�lvG5g\ . logLx¿dWo]� group df uP/� group 
ug'{xf]�;\ .

10.	 lrq /� lrqsf]� tnk6\l6 text box df n]�lvg]� caption nfO{ group u/�]�df lrqnfO{ 
:�nfO8df otfptf ;fbf{ caption klg ;Fu}� ;g]�{ u5{ . To;}�n]� lrq /� lrqsf]� 
caption nfO{ ;w}�F group ug'{xf]�;\ .

2.5	 sDKo'6/� efO/�; (Computer Virus)

sDKo'6/�df nfUg]� efO/�; Ps k|sf/�sf]� ;ˆ6j]�o/� xf]� h;n]� sDKo'6/�sf]� sfo{df afwf 
ul/�lbG5 . o;n]� sDKo'6/� k|f]�u|fd aGb ul/�lbg]�, af/�Daf/� s'g}� Ps}� k|sf/�sf]� ;"rgf 
b]�vfpg]� jf sDKo'6/�nfO{ c6f]�d]�l6s ¿kdf aGb u/�fpg]� sfd u5{ .

sDKo'6/�df af/�Daf/� sfd ug{ cj/�f]�w cfO/�x\of]� jf sDKo'6/� cfkm}�F v'Ng]� jf aGb x'g]� 
eof]� eg]� efO/�;n]� ubf{ sDKo'6/�df ;d:�of ePsf]� xf]� eg]�/� cg'dfg ug{ ;lsG5 . 
sDKo'6/�df ePsf kmfOnx¿ lau|]�/� gv'Ng]�, kmf]�N8/�x¿ aGg, l8ln6 ug{ gldNg]�, k]�g8«fOe 
d]�df]�/�Lsf8{ cflb ldl8ofx¿df kmf]�N8/� aGg]�, csf]�{ s'g}� sfd ul/�/�x]�sf]� ;dodf grflxg]� 
;"rgf af/�Daf/� b]�vfO/�xg]� h:�tf ;d:�of ePdf sDKo'6/�df efO/�;n]� ubf{ o:�tf]� ePsf]� 
xf]� eg]�/� hfFr ug'{k5{ . efO/�;n]� sDKo'6/�df ePsf kmfOn /� k|f]�u|fdnfO{ laufg'{sf ;fy}� 
unt lgb]�{zg lbP/� sfddf afwf k'¥ofpF5 .

sDKo'6/�df efO/�; ;g]�{ tl/�sf

sDKo'6/�df efO/�; lelqg]� d'Vo dfWod OG6/�g]�6 xf]� . s'g}� j]�a;fO6 vf]�Nbf To;sf]� 
kmfOndf efO/�; 5 eg]� Tof]� l;Wf}� xf]�:�6 sDKo'6/�df lelqg ;S5 . sDKo'6/�df k|of]�u 
ug]�{ l8efO;x¿ k]�g8«fOe, d]�df]�/�L sf8{, l;8L, ˆnf]�lkl8:�s, xf8{l8:�s cflb sDKo'6/�df 
efO/�; lelqg ;Sg]� cGo dfWodx¿ x'g\ . efO/�; /�x]�sf]� s'g}� klg sDKo'6/�df k|of]�u 
u/�]�sf]� xf8{ l8:�s, k]�g8«fOe, d]�df]�/�L sf8{ cflbdf ePsf kmfOnx¿ csf]�{ sDKo'6/�df 
;fbf{ efO/�; klg ;lhn}� ;5{ .

o;}�u/�L sltko efO/�;x¿ sDKo'6/�df ljleGg k|f]�u|fdx¿ Install ubf{ autorun 
sdfG8dfkm{t :�jtM sDKo'6/�df Install x'g k'U5g\ eg]� s]�xL sDKo'6/� k|of]�ustf{n]� 
ghfgL cfkm}�F sDKo'6/�df Install x'g k'U5 .
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sDKo'6/�nfO{ efO/�; nfUgaf6 arfpg]� pkfox¿

efO/�; ;ª\j|md0fsf]� lx;fan]� dfgj z/�L/� /� sDKo'6/�df s]�xL ;dfgtf /�x]�sf]� 5 . To;}�n]� 
efO/�; ;ª\j|md0fkl5 To;sf]� pkrf/� ug'{eGbf sDKo'6/�df efO/�; nfUg glbg]�tkm{ 
;f]�Rg'k5{ . sDKo'6/�df efO/�; nfUg glbg]� s]�xL pkfox¿ lgDgfg';f/� 5g\ M

1.	 OG6/�g]�6sf]� k|of]�un]� s'g}� s'g}� j]�a;fO6af6 kmfOn 8fpgnf]�8 ubf{ efO/�; l5g{ 
;S5 . To;}�n]� cgfjZos j]�a;fO6x¿ rnfpg'x'Fb}�g .

2.	 Od]�n Dof;]�hx¿ vf]�Nbf ghfg]�sf]� Od]�n 7]�ufgfaf6 cfPsf Od]�nx¿ (spam 
mails) jf d]�ndf ;+nUg kmfOnx¿ lglZrt (confirm) gu/�L vf]�Ng'x'Fb}�g .

3.	 sDKo'6/�df ePsf]� kmfo/�jfn k|f]�6]�S;g (firewall protection) nfO{ ;w}�F ON 
/�fVg'k5{ .

4.	 c¿n]� ;lhn}� cg'dfg ug{ ;Sg]� kf;j8{ /�fVg'x'Fb}�g . kf;j8{ /�fVbf letter (a-z), 
number (0-9) , special character (!,@,3,4) cflb ldnfP/� strong password 
/�fVg'k5{ .

5.	 ljleGg j]�a;fO6df l;Q}�df kfOg]� ;ˆ6j]�o/� k|f]�u|fdx¿ download /� install 
ugf{n]� klg sDKo'6/�df efO/�; lelqg ;Sg]� x'Fbf ;s]�;Dd o:�tf k|f]�u|fdx¿sf]� 
k|of]�u ug'{x'Fb}�g .

6.	 sDKo'6/�df e/�kbf]�{ antivurus software eof]� eg]� efO/�;af6 aRg ;lsG5 .

7.	 ;do ;dodf antivirus software nfO{ update ub}�{ sDKo'6/�sf]� drive, folder, 
Portable media 9pendrive, floopy, harddisk, memory card) cflbnfO{ scan 
ug'{k5{ .

sDKo'6/�df ePsf]� efO/�;nfO{ x6fpg]� tl/�sf

;fjwfgL ckgfpFbf ckgfpFb}� klg slxn]�sfxLF sDKo'6/�df efO/�; lelqg ;S5 . sDKo'6/� 
;fdfGoeGbf w]�/�}� g}� l9nf]� rNg]� u/�]�df jf o;df ePsf ;ˆ6j]�o/� jf k|f]�u|fdn]� /�fd|/�L sfd 
u/�]�g eg]� sDKo'6/�df efO/�; x'g ;S5 . sDKo'6/�df ePsf]� efO/�;nfO{ kQf nufP/� 
delete ug{sf nflu xfdLnfO{ antivirus software sf]� h?/�t k5{ . sDKo'6/�df ePsf]� 
efO/�;nfO{ x6fpg]� tl/�sf tn lbOPsf]� 5 M
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1.	 sDKo''6/�df s'g}� pko'St antivirus software nfO{ install ug'{k5{ .

2.	 Antivirus software nfO{ install u/�kl5 database update df uP/� k|f]�u|fdnfO{ 
ck8]�6 ug'{k5{ .

3.	 ck8]�6 eO;s]�kl5 o;df /�x]�sf]� scan option df uO{ sDKo'6/�nfO{ full scan jf 
quick scan ug'{k5{ .

4.	 Scan eO;s]�kl5 sDKo'6/�df s'g}� efO/�; ePdf jf cGo s'g}� sf/�0fn]� ;d:�of 
pTkGg ePdf To;sf]� hfgsf/�L notification df b]�lvG5 .

5.	 Notification list sf]� bfofFk6\l6 b]�lvg]� select action df /�x]�sf options af6 
5fg]�/� delete ug'{k5{ .

6.	 Scan ubf{ ;]�l6ª gldn]�sf sf/�0f sDKo'6/�df ;d:�of ePdf ;]�l6ªnfO{ lgb]�{zgdf 
lbPcg';f/� ldnfpg'k5{ .

2.6 ;ˆ6j]�o/� (Software)

s'g}� sfd sDKo'6/�åf/�f ug]�{ jf u/�fpg]� lgb]�{zgnfO{ k|f]�u|fd (programme) elgG5 . 
k|f]�u|fdx¿sf]� ;d"x (set) nfO{ ;ˆ6j]�o/� (software) elgG5 . ;ˆ6j]�o/� sDKo'6/�nfO{ 
lgb]�{zg lbg]� Ps ljz]�if k|sf/�sf]� lgb]�{zg ;]�6 xf]� . ;ˆ6j]�o/�n]� g}� sDKo'6/�nfO{ lgoGq0f 
ug]�{ /� k|of]�ustf{sf]� ;d:�of xn u5{ . ahf/�df MSDOS (Microsoft Disk Operating 
System), Windows XP, Paint brush, Spreadsheet, Word nufotsf w]�/�}� k|sf/�sf 
;ˆ6j]�o/�x¿ pknAw 5g\ .

lgMz'Ns k|of]�u ug{ ldNg]� v'nf k|s[ltsf (open/�free software) ;ˆ6j]�o/�x¿ OG6/�g]�6df 
klg pknAw x'G5g\\ . v'nf k|s[ltsf ;ˆ6j]�o/�x¿ j]�a;fO6af6 8fpgnf]�8 u/�L install 
u/�]�/� ;xh}� k|of]�u ug{ ;lsG5 eg]� cGo ;ˆ6j]�o/�x¿ z'Ns lt/�]�/� k|of]�u ug{ ldNg]� 
x'G5 . ;ˆ6j]�o/�nfO{ lgDgfg';f/� juL{s/�0f ug{ ;lsG5 M

l;:�6d ;ˆ6j]�o/� (system software)
l;:�6d ;ˆ6j]�o/� sDKo'6/� k|0ffnLsf ;~rfng /� lgoGq0f ug{ Ps k|sf/�sf ;ˆ6j]�o/� 
xf]� . l;:�6d ;ˆ6j]�6o/�nfO{ sDKo'6/�sf]� xf8{j]�o/� ;~rfng ug{sf nflu agfPsf]� x'G5 . 
o;nfO{ sDKo'6/�sf]� dxÎjk"0f{ cª\usf ¿kdf lng]� ul/�G5 . l;:�6d ;ˆ6j]�o/�nfO{ 
operating system (OS) eg]�/� klg lrlgG5 . Windows, Mac OS, Android, LINUX 
cflb s]�xL l;:�6d ;ˆ6j]�o/� x'g\ .
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PlKns]�;g ;ˆ6j]�o/� (Application software)

k|of]�ustf{n]� cfˆgf]� OR5fcg';f/� sDKo'6/�nfO{ ;~rfng ug{sf nflu agfPsf  
;ˆ6j]�o/�nfO{ PlKns]�;g ;ˆ6j]�o/� elgG5 . o:�tf ;ˆ6j]�o/� k|of ]�ustf{sf]� 
cfjZostfcg';f/� lgdf{0f ul/�Psf]� x'G5, h:�t}� M MS Office, Photoshop, PDF Reader 
cflb PlKns]�;g ;ˆ6j]�o/� x'g\ .

o'l6ln6L ;ˆ6j]�6o/� (Utility software)

o'l6ln6L ;ˆ6j]�o/�n]� sDKo'6/�sf]� ;ˆ6j]�o/� /� xf8{j]�o/�lar /�fd|f]� ;DaGw tYff jftfj/�0f 
agfO{ l56f]�, 5l/�tf]�, /�fd|f]� /� ljZjf;gLo sfd ug{ ;xof]�u k'¥ofpF5 . o'l6ln6L 
;ˆ6j]�o/�df antivirus, disk cleaner, disk defragmenter cflb ;ˆ6j]�o/� k5{g\ .

lj|mofsnfk 2.7
tkfO{“sf]� ljBfnosf]� sDKo'6/� k|of]�uzfnfdf k|of]�u u/�]�sf ;ˆ6j]�o/�sf]� ;"rL agfpg'xf]�;\ . 
logLx¿dWo]� s'g}� Pp6f ;ˆ6j]�o/�sf af/�]�df hfgsf/�L lnP/� n]�v tof/� u/�L sIffdf 
k|:�t't ug'{xf]�;\ .

2.7 sDKo'6/� tyf OG6/�g]�6 k|of]�u;DaGwL cfrf/�;+lxtf

dflg;n]� ug]�{ ljleGg sfdnfO{ sDKo'6/�sf]� k|of]�un]� ;xh /� ;/�n agfPsf]� 5 . 
OG6/�g]�6sf]� kxF'rn]� ubf{ Pscsf{df ;"rgf t'?Gt}� cfbfgk|bfg ug{ ;lsG5 . sDKo'6/� tyf 
OG6/�g]�6sf]� ;xL k|of]�u ug{ ghfGbf jf g;Sbf xfdL ;d:�ofdf kg{ ;S5f}�F . ;fdflhs 
;~hfn k|of]�u ubf{ er'{cn dfWodaf6 agfPsf ;fyLnfO{ ljZjf; ubf{ slxn]�sfxLF 
JolStut jf uf]�Ko hfgsf/�L aflxl/�g ;S5 h;n]� ubf{ xfdL ;d:�ofdf k5f}�{ . o;sf 
;fy}� cfly{s ¿kdf Iflt klg x'g ;S5 . l8lh6n dfWodaf6 ePsf rf]�/�L jf 7uLsf 
36gfx¿ klg obfsbf ;dfrf/�df cfO/�xG5g\\ . To;}�n]� sDKo'6/� tyf OG6/�g]�6sf]� k|of]�u 
ubf{ ckgfpg' kg]�{ ;fjwfgLaf/�]� 1fg x'g cfjZos 5 . sDKo'6/� tyf OG6/�g]�6 k|of]�u 
ubf{ ckgfpg' kg]�{ lgodnfO{ g}� sDKo'6/� tyf OG6/�g]�6sf]� k|of]�u;DaGwL cfrf/�;+lxtf 
elgG5 . s]�xL cfrf/�;+lxtfnfO{ tn k|:�t't ul/�Psf]� 5 M

sDKo'6/� /� OG6/�g]�6sf]� k|of]�u;DaGwL lgodx¿

1.	 cfˆgf]� JolStut ljj/�0fx¿ Hf:�t}� M gfdy/�, hGdldlt, pd]�/�, df]�afOn gDa/� 
cflb glrg]�sf]� JolStnfO{ lbg'x'Fb}�g .
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2.	 s'g}� klg JolStsf]� JolStut hfgsf/�L pgLx¿sf]� cg'dltljgf s;}�nfO{ klg 
lbg'x'Fb}�g . cg'dlt lnP/� s;}�nfO{ o:�tf]� hfgsf/�L lbg}�k/�]�df lbPsf]� hfgsf/�Lsf]� 
b'?kof]�u xF'b}�g eGg]� lglZrt u/�]�/� dfq lbg'k5{ .

3.	 kf;j8{ (password) c¿nfO{ ;]�o/� ug'{x'Fb}�g .

4.	 ;a}�n]� k|of]�u ug{ ;Sg]� ljBfno jf sfof{nosf]� sDKo'6/�df kf;j8{nfO{ auto 
save ug'{x'Fb}�g .

5.	 s;}�sf]� jf ;fd"lxs kmf]�6f]� ;DalGwt JolStsf]� cg'dltljgf s;}�nfO{ klg k7fpg' 
x'Fb}�g .

6.	 ;fdflhs ;~hfndf cGo JolStsf]� gfdaf6 gofF vftf (new account) agfpg' 
x'Fb}�g .

7.	 cfˆgf]� vftf (accounts) rf]�/�L jf x\ofs ePdf, glrg]�sf]� JolStn]� wDSofpg]� 
jf ;d:�ofdf kfg]�{ u/�]�df ;f]� s'/�fsf]� hfgsf/�L g]�kfn k|x/�Lsf]� ;fOa/� Ao'/�f]�df jf 
cflwsfl/�s lgsfodf l/�kf]�6{ ug'{k5{ .

8.	 ckl/�lrt JolStn]� ;fdflhs ;~hfndf glhlsg vf]�Hg]�, e]�63f6 u/�f}�F eGg]�, 
cgfjZos ;Gb]�zx¿ k7fpg]� u/�]�df cleefjs jf lzIfsnfO{ t'?Gt hfgsf/�L 
u/�fpg'k5{ .

9.	 Od]�n k7fpg]� JolStsf]� klxrfg gu/�L vf]�Ng'x'Fb}�g . olb ckl/�lrt JolStn]� k7fPsf]� 
ePdf ;xL k|of]�hgsf nflu k7fPsf]� xf]� eGg]� olsg u/�]�/� dfq vf]�Ng'k5{ .

10.	 hyfefjL cfPsf spam mail nfO{ vf]�Ng'x'Fb}�g /� o:�tf Od]�n c¿nfO{ klg 
k7fpg'x'Fb}�g .

11.	 x\ofs/�x¿n]� k'/�:�sf/� k/�]�sf]�, s'g}� cj;/� jf nfe k|fKt ePsf]� h:�tf hfgsf/�L 
Od]�n jf ;fdflhs ;~hfndf k7fP/� JolStut hfgsf/�L rf]�g{ ;S5g\ . To;}�n]� 
o:�tf Od]�nx¿sf]� k|nf]�egdf kg'{x'Fb}�g .

12.	 st}� 3'd3fd ub}�{ jf 3/�aflx/� /�x]�sf]� hfgsf/�L yfxf kfpg]� lsl;dsf kmf]�6fx¿ 
c;DalGwt JolStn]� ;d]�t b]�Vg]� u/�L ;fdflhs ;~hfndf cknf]�8 ug'{x'Fb}�g . 
;]�o/� u/�]�sf]� hfgsf/�LnfO{ cfwf/� dfg]�/� cGo JolStn]� rf]�/�L, 8s}�tL klg ug{ ;Sg]� 
x'gfn]� o:�tf s'/�fx¿df ;hu /�xg'k5{ .
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cEof;

1.	 lbOPsf zAbx¿af6 pko'St zAb 5fg]�/� vfnL 7fp“df eg'{xf]�;\ M

;ˆ6j]�o/�, a|fph/�, hf]�8\g]�, cfOl;6L, k|f]�u|fd

-s_	 sDKo'6/�, :�df6{kmf]�g, l8lh6n Sofd]�/�f cflb ============ sf ;fwgx¿ x'g\ .

-v_	 OG6/�g]�6n]� ;"rgf k|ljlwsf ;fwgx¿nfO{ Pscfk;df ======= sfd u5{ .

-u_	 OG6/�g]�6af6 ============ sf]� ;xfotfn]� xfdLNffO{ cfjZos k/�]�sf]� s'/�f vf]�Hg 
;S5f}�F .

-3_	 j|mda4 ¿kdf n]�lvPsf lgb]�{zgnfO{ sDKo'6/� ============= elgG5 .

-ª_	 :�k|]�8l;6 sDKo'6/�df rf6{ jf u|fkm tof/� ug{sf nflu agfPsf]� =======xf]� .

2. 	 lbOPsf jfSox¿ l7s eP -√_ /� a]�l7s eP - _ lrx\g nufpg'xf]�;\ M

-s_	 OG6/�g]�6n]� ubf{ ;+;f/�el/�sf sDKo'6/�;Fu ;DalGwt pks/�0fx¿ Pscsf{;Fu 
;Dks{df /�xL ;"rgfx¿ cfbfgk|bfg u5{ .

-v_	 k|fksnfO{ Od]�n x]�g{sf nflu OG6/�g]�6sf]� cfjZostf kb}�{g .

-u_	 kmf]�6f]� Ol8l6ª u/�]�/� lvr]�sf kmf]�6fnfO{ cfsif{s agfpg ;lsG5 .

-3_	 MS Paint af6 kmf]�6fsf]� ;fOh 36fpg jf a9fpg ;lsG5 .

-ª_	 s'g}� klg sfd sDKo'6/�åf/�f ug]�{ jf u/�fpg]� lgb]�{zgx¿sf]� ;d"xnfO{ sDKo'6/� 
k|f]�u|fd elgG5 .

3. 	 tn lbPsf ljsNkx¿dWo]�af6 ;xL ljsNk 5fg]�/� -√_ lrx\g nufpg'xf]�;\ M

-s_	 Windows sDKo'6/�df k|of]�u ul/�Psf]� s'g k|sf/�sf]� ;ˆ6j]�o/� xf]� <

	 -c_ l;:�6d ;ˆ6j]�o/� 		  -cf_ PlKns]�;g ;ˆ6j]�o/�

	 -O_ o'l6ln6L ;ˆ6j]�o/� 		  -O{_ 8«fOe/� ;ˆ6j]�o/�
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-v_	 Od]�ndf 7]�ufgf /�fVg]� 7fpFdf n]�lvPsf]� CC n]� s]� hgfpF5 <

-c_ Correct Copy 			   -cf_ Combine Copy

-O_ Carbon Copy 			   -O{_ Copy to Copy

-u_ 	tn lbOPsf dWo]� Od]�nsf]� a]�kmfObf s'g xf]� <

-c_	 t'?Gt}� cfbfgk|bfg ug{ ;lsg]�

-cf_	 t'ngfTds ¿kdf sd vlr{nf]�

-O_	 OG6/�g]�6 h8fg rflxg]�

-O{_	 lr7Lkq /� >Job[Zo ;fdu|L cfbfgk|bfg ug{ ;lsg]�

-3_	 :�k|]�8l;6df drag ug'{ eg]�sf]� s]� xf]� <

-c_ select 				    -cf_ select and copy

-O_ select and move 			   -O{_ select and paste

-ª_	 www.moecdc.gov.np j]�a;fO6df /�x]�sf]� gov n]� s]� hgfpF5 <

-c_ z}�lIfs ;fO6 				   -cf_ ;/�sf/�L ;fO6

-O_ u}�/�;/�sf/�L ;fO6 			   -O{_ ;"rgf;DaGwL ;fO6

4. 	 km/�s n]�Vg'xf]�;\ M

-s_	 l;:�6d ;ˆ6j]�o/� /� PlKns]�;g ;ˆ6j]�o/�

-v_	 lr7Lkq /� Od]�n

5. 	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 ;"rgf tyf ;~rf/� k|ljlw eg]�sf]� s]� xf]� <

-v_	 ;"rgf k|ljlwsf cfw'lgs ;fwgn]� dfgj hLjgz}�nL s;/�L km]�l/�Psf]� 5, 
:�ki6 kfg'{xf]�;\ .

-u_	 OG6/�g]�6 eg]�sf]� s]� xf]� < OG6/�g]�6n]� ubf{ ;Dej ePsf dxÎjk"0f{ sfo{x¿sf 
;"rL tof/� ug'{xf]�;\ .
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-3_	 O{—a's s;/�L k|of]�u ug{ ;lsG5 < O{—a's k|of]�u ug'{sf s'g}� b'O{cf]�6f 
kmfObfx¿ n]�Vg'xf]�;\ .

-ª_	 Od]�nsf b'O{ b'O{cf]�6f kmfObf /� a]�kmfObfx¿ n]�Vg'xf]�;\ .

-r_	 :�k|]�8l;6 k|f]�u|fd eg]�sf]� s]� xf]� < o;af6 xfdLn]� ug{ ;lsg]� sfdx¿ s]� s]� 
x'g\ <

-5_	 sDKo'6/� efO/�; eg]�sf]� s]� xf]� < o;af6 sDKo'6/�nfO{ xflg x'gaf6 arfpg 
s]� ug{ ;lsG5 <

-h_	 sDKo'6/�df OG6/�g]�6sf]� k|of]�u ubf{ cfrf/�;+lxtf lsg kfngf ug'{k5{ <

-em_	 ;"rgf tyf ;~rf/�sf ;fwgx¿ s]� s]� x'g\ <

-`_	 ;"rgf tyf ;~rf/� If]�qdf ePsf]� ljsf;n]� dfgj hLjgnfO{ s;/�L ;xh 
agfPsf]� 5 <

6.	 lbOPsf]� cf“s8fnfO{ :�k|]�8l;6df eg'{xf]�;\ . ;a}� ljifosf]� hDdf k"0ff{ª\snfO{ 100 
dfg]�/� s'n k|fKtfª\s /� k|ltzt lgsfNg'xf]�;\ .
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# hLjx¿ /� ltgsf]� agf]�6 
(Living Beings and Their Structure)

ljleGg lsl;dsf ;hLjx¿

lrq 3.1

-c_	 lrqdf s:�tf k|sf/�sf hLjx¿ b]�vfOPsf 5g\ <
-cf_	 lrqdf b]�vfOPsf hLjx¿sf]� agf]�6df s]� s]� km/�s b]�Vg'eof]� <

xfd|f]� j/�k/� ljleGg lsl;dsf la?jf /� hgfj/�x¿ /�x]�sf 5g\ . tLdWo]� sltko hgfj/� 
/� jg:�kltx¿ lgs}� ;fgf klg x'G5g\\ . ltgLx¿nfO{ ;"Idbz{s oGqsf]� ;xfotfn]� dfq 
b]�Vg ;lsG5 . s]�xL ;hLjx¿ lgs}� 7'nf x'G5g\\, h:�t}� M j/�, lkkn, An'Xj]�n cflb . 
la?jfx¿ s]�xL km"n k'mNg]� /� s]�xL km"n gk'mNg]� lsl;dsf x'G5g\\ . o;}� u/�L hgfj/�x¿ 
klg s]�xL d]�?b08 ePsf /� s]�xL d]�?b08 gePsf x'G5g\\ . ltgLx¿sf]� cfsf/� klg km/�s 
km/�s x'G5 . o;y{ cfsf/�, zf/�Ll/�s agf]�6 /� hLjg k|lj|mofsf cfwf/�df hLjx¿ km/�s 
km/�s x'G5g\\ . o; PsfOcGtu{t xfdL ljleGg lsl;dsf la?jf /� hgfj/�sf]� zf/�Ll/�s 
agf]�6 /� z/�L/�sf efux¿sf sfdsf ;DaGwdf 5nkmn ug]�{ 5f}�F .
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3.1 la?jfsf efux¿ (Parts of a plant)

lj|mofsnfk 3.1

3/� tyf ljBfno j/�k/�sf s]�xL la?jfsf efux¿sf]� cjnf]�sg ug'{xf]�;\ /� lbOPsf 

k|Zgdf 5nkmn ug'{xf]�;\ M

-c_	 la?jfx¿df s]� s]� efux¿ b]�Vg'eof]� <

-cf_	s]� ;a}� km"n km'Ng]� la?jfx¿df km"n /� kmn b]�Vg'eof]� <

-O_	 s]� ;a}� la?jfsf kft, sf08 /� h/�f ;dfg lsl;dsf x'G5g\\ <

-O{_	 la?jfsf ljleGg efun]� s]� s]� sfd u5{g\ xf]�nf <

;fdfGotM la?jfsf]� hldgleqsf]� efunfO{ 

h/�f k|0ffnL (root system) /� hldgdflysf]� 

efunfO{ sf08 k|0ffnL (shoot system) 
elgG5 . la?jfsf k|sf/�cg';f/� ltgsf h/�f 

km/�s lsl;dsf x'g ;S5g\ . la?jfsf]� sf08 

k|0ffnLcGtu{t kft /� xfFufx¿ k5{g\ . km"n 

km'Ng]� la?jfdf km"n /� kmn klg x'G5g\\ . 

kmnleq lap x'G5 . la?jfdf x'g]� km/�s km/�s 

efusf sfd klg km/�s km/�s x'G5g\\ .

3.1.1 h/�f /� o;sf sfo{x¿ (Root and its functions)

k|foM la?jfsf h/�f df6fd'lg /�x]�sf x'G5g\\ . h/�fx¿ sf08af6 lgl:�sPsf x'G5g\\ /� 
hldgleq km}�lnPsf x'G5g\\ . s]�xL la?jfsf h/�fx¿ y'k|}� xfFuflaFufdf ljeflht x'G5g\\ . 
8fF7 jf sf08;Fu hf]�l8P/� lapaf6 klxnf pTklt ePsf]� h/�fnfO{ d'Vo h/�f (primary 
root) elgG5 eg]� To;sf xfFufx¿nfO{ ;xfos h/�f (secondary root) elgG5 . h/�faf6 
dl;gf /�f}�F h:�tf kftnf root hair lg:�s]�sf x'G5g\ . logn]� hldgaf6 kfgL tyf nj0f 
zf]�if0f ug{ ;xof]�u u5{g\ . h/�fsf 6'Kkfdf kfOg]� root cap n]� h/�fnfO{ df6fleq cufl8 

lrq 3.2

k"mn 

kmn

8f“7 

kft

h/f
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a9\g dbt u5{ . h/�fn]� d'VotM la?jfnfO{ df6fdf c8\ofpg]� /� hldgaf6 kfgL, 
nj0f /� vlgh ;f]�:�g]� sfd u5{ .

lrq 3.3

lj|mofsnfk 3.2

Pp6f Kofhsf]� h/�f /� tf]�/�Lsf]� h/�fsf]� cjnf]�sg ug{'xf]�;\ .

-c_ 	oL h/�fx¿df s]� km/�s 5 <

-cf_ 	b'a}�df s]� ;dfgtf 5 <

-O_ 	 tLdWo]� s'g h/�f a9L ulx/�fO;Dd hfG5 xf]�nf <

-O{_ 	 s]� tL h/�fx¿sf cfwf/�df PsbnLo /� b'O{bnLo la?jf lrGg ;lsG5 <

PsbnLo la?jfdf e'mKk k/�]�sf h/�f (fibrous root) x'G5g\\ eg]� b'O{bnLo la?jfdf Pp6f 
d'Vo h/�f x'G5 . o;nfO{ d"n h/�f (tap root) elgG5 eg]� d"n h/�faf6 c¿ ;xfos 
h/�fx¿ lg:�s]�sf x'G5g\\ . s]�xL la?jfsf h/�fx¿ ;fdfGoeGbf km/�s x'G5g\\ .

	 l:�6N6 h/�f	 k|k h/�f 	 k/�lhjL h/�f 	 :�6f]�/�]�h h/�f 

lrq 3.4

-c_	 la?jfdf h/�f gePsf]� eP s]� x'GYof]� xf]�nf <

-cf_	 s]� ;a}� la?jfx¿df Pp6}� lsl;dsf h/�f x'G5g\\ <



lj1fg tyf k|ljlw, sIff & 53

-O_	 s]� tkfO{Fn]� hldgaflx/� h/�f x'g]� la?jf b]�Vg'ePsf]� 5 <

-O{_	 ds}� /� j/�sf]� h/�fdf s]� ;dfgtf 5 < s]� ds}�sf h/�f /� ufh/�sf]� h/�fn]� ug]�{ sfd 

Pp6}� xf]�nf t <

-p_	 la?jfsf h/�fn]� s]� s]� sfd u5{g\ xf]�nf <

lrqdf b]�vfOPsf l:�6N6 h/�f, k|k h/�f, k/�hLjL h/�f /� :�6f]�/�]�h h/�fsf sfd km/�s 

km/�s x'g]� ePsfn]� ltgLx¿sf]� :�j¿k klg km/�s b]�lvPsf]� 5 . sfo{sf cfwf/�df km/�s 

agf]�6 ePsf h/�fx¿ ¿kfGtl/�t h/�f (modified root) x'g\ . oL ljleGg lsl;dsf 

h/�fn]� ug]�{ sfo{ km/�s km/�s x'G5g\\ . o:�tf ljleGg lsl;dsf h/�fn]� ug]�{ sfdnfO{ 

lgDgfg';f/� k|:�t't ug{ ;lsG5 M

-c_	 h/�fn]� la?jfsf nflu hldgaf6 kfgL, vlgh /� kf]�ifs tÎj ;f]�;]�/� lnG5 /� 

sf08sf ;a}� efu;Dd k'¥ofpF5 .

-cf_	 ds}�sf l:�6N6 h/�fn]� To;nfO{{ hldgdf c8\ofpg]� sfd u5{ .

-O_	 j/� /� lkknsf k|k h/�fn]� ?vsf 7'n7'nf xfFufx¿nfO{ hldglt/� nRsg glbO{ 

c8\ofP/� /�fVg dbt u5{g\ .

-O{_	 ufh/�, d'nf /� ;v/�v08sf :�6f]�/�]�h h/�fn]� kfgL /� vfgf ;~ro ug{]� sfd u5{g\ .

-p_	 s]�xL la?jfsf h/�faf6 gofF la?jf pTkfbg x'g ;S5g\, h:�t}� M ;v/�v08 . o; 
lsl;dsf]� k|hggnfO{ h/�faf6 x'g]� e]�lh6]�l6e k|f]�kfu]�;g elgG5 .

3.1.2 sf08 /� o;sf sfo{x¿ (Stem and its functions)

	 pv'	 cfn' 	 cf“ksf]� 8fF“7	 hns'DeL

lrq 3.5
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lj|mofsnfk 3.3
Pp6f pv'sf]� 6'j|mf /� Pp6f cfn' lnP/� To;sf]� aflx/�L :�j¿ksf]� cjnf]�sg ug{'xf]�;\ /� 
lbOPsf k|Zgdf 5nkmn ug'{xf]�;\ M

lrq 3.6

-c_	 cfn' /� pv'sf]� ;txdf ePsf]� s'g agfj6n]� ubf{ oL b'O{cf]�6}� sf08 ePsf]� s'/�f 
k|dfl0ft u5{g\ <

-cf_ cfn'sf]� s'g efuaf6 gof“ la?jfsf nflu 6';f knfp“5 <

-O_ oL b'a}� sf08x¿df s]� c;dfgtf 5 <

;fdfGotM la?jfsf]� hldg aflx/�sf]� efunfO{ sf08 elgG5 . o;n]� kft, kmn /� 
km"nnfO{ klg cfwf/� lbPsf]� x'G5 . sf08df x'g]� cfFVnfx¿nfO{ ufF7f]� (node) elgG5 . 
ufF7faf6 xfFuf /� kft lgl:�sG5g\ . o;}� u/�L cfFVnfx¿sf larsf]� efunfO{ cGt/�ufF7f]� 
(internode) elgG5 . ufF7f]� /� cGt/�ufF7f]�sf]� pkl:�yltn]� g}� sf08sf]� klxrfg ul/�G5 . 
ToxL sf/�0fn]� ubf{ pv' /� cfn' sf08sf pbfx/�0f x'g\ . cfn', cb'jf, pv', u'nfkm 
/� lkF8fn' h:�tf sltko la?jfsf sf08af6 klg k|hgg x'G5 . ltgLx¿sf 8fF7df 
/�x]�sf ufF7f -node_ af6 6';f (bud) knfpF5g\ . tL 6';fx¿ ljsl;t eP/� gofF la?jf 
aG5g\ . o;}� sf/�0fn]� ltgLx¿sf]� sf08nfO{ sf6L df6fdf uf8]�/� gofF la?jf pTkfbg 
ug{ ;lsG5 . o; lsl;dsf]� k|hggnfO{ sf08af6 x'g]� e]�lh6]�l6e k|f]�kfu]�;g elgG5 . 

cfFk, j/�, lkkn h:�tf ?vsf sf08 lgs}� df]�6f x'G5g\\ /� ltgaf6 y'k|}� xfFufx¿ lg:�s]�sf 
x'G5g\\ . gl/�jn h:�tf la?jfdf sf08 alnof]� /� nfdf]� eP tfklg To;df xfFuf x'Fb}�g . 
PsbnLo la?jfsf]� sf08 vf]�j|mf]� (hollow) /� :�ki6 u'af]� (pith) gePsf]� x'G5 eg]� 
låbnLo -b'O{bnLo_ la?jfsf]� sf08df 7f]�; u'af]� -8fF7_ /�x]�sf]� x'G5 . SofS6; h:�tf 
la?jfsf sf08 kft h:�tf nfdf /� d'nfod b]�lvG5g\ . s]�xL la?jfx¿sf sf08x¿df 
kl/�jt{g eO{ s'g}� ljz]�if sfo{x¿ u5{g\ . o:�tf ljz]�if lsl;dsf sf08nfO{ ¿kfGtl/�t 
sf08 (modified stem) elgG5 . ljz]�if sfo{ ug{sf nflu sf08sf agfj6df x'g]� 
kl/�jt{gnfO{ sf08sf]� ¿kfGt/�0f elgG5 .
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lrq 3.7

lbOPsf lrqx¿df sf08sf ljleGg ¿kx¿ x]�/�f}�F . logLx¿ lsg ljleGg ¿kdf kfOG5g\ 
xf]�nf < sf08sf km/�s km/�s sfo{n]� ubf{ g}� logLx¿sf]� :�j¿k km/�s km/�s b]�lvG5 . 
sf08sf d'Vo sfo{x¿ lgDgfg';f/ 5g\ M

-c_	 sf08n]� kft, km"n /� kmnnfO{ cfwf/� lbG5 .

	 cfn'	 cb'jf	 lk“8fn'	 cª\u'/�	 Kofh	 u'nfkm 

lrq 3.8

-cf_	 o;n]� h/�fn]� ;f]�;]�/� lnPsf]� kfgL /� nj0fnfO{ kft;Dd k'¥ofpg ;xof]�u u5{ .

-O_	 sf08n]� kftdf tof/� ePsf]� vfgfnfO{ la?jfsf k|To]�s efudf k'¥ofpF5 .

-O{_	 cfn', cb'jf /� lkF8fn' h:�tf la?jfsf sf08n]� la?jfsf nflu vfBkbfy{{ ;l~rt 
u5{g\ .

-p_	 kft gx'g]� l;Fp8Lnufotsf la?jfx¿df sf08n]� k|sfz ;+Zn]�if0f ug]�{ sfd u5{ .

-pm_	 s]�xL la?jfx¿sf sf08af6 e]�lh6]�l6e k|f]�kfu]�;gdfkm{t gofF la?jf pTkfbg x'g 
;S5g\, h:t} M pv', u'nfa cflb .
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3.1.3 kft /� o;sf sfo{x¿ (Leaf and its functions)

lj|mofsnfk 3.4

tkfO{“sf]� j/�k/� ePsf la?jfsf kftx¿sf]� cjnf]�sg u/�L lgDglnlvt k|Zgx¿df 
5nkmn ug'{xf]�;\ M
-c_	 k|foM la?jfsf kft xl/�of x'g'sf]� sf/�0f 

s]� xf]�nf <

-cf_	 olb la?jfsf ;a}� kftx¿ x6fOlbg]� xf]� 
eg]� To; la?jfsf]� j[l4df s]� c;/� k5{ 
xf]�nf <

-O_	 s]� ;a}� la?jfsf kftx¿ Pp6}� lsl;dsf 
5g\ <

-O{_	 la?jfsf kftn]� s]� s]� sfd u5{g\ xf]�nf <

8f“7

d'Vo g;f
;xfos g;f

An]�8 jf n]ldgf

lrq 3.9 kftsf ljleGg efux¿

kft k|foh;f]� r]�K6f]� /� xl/�of]� /�ªsf]� x'G5 . kftsf]� km/�flsnf]� efunfO{ An]�8 (blade) jf 
n]�ldgf (lamina) elgG5 . o;leq g;fx¿ :�ki6 b]�lvG5g\ . kftsf]� ;txdf ;fgf ;fgf 
l5b|x¿ x'G5g\\ h;nfO{ :�6f]�df6f (stomata) elgG5 . kftdf /�x]�sf :�6f]�df6f (stomata) 
af6 k|sfz ;+Zn]�if0f lj|mof /� Zjf;k|Zjf; lj|mof x'Fbf ljleGg Uof;sf]� cfbfgk|bfg 
x'G5 . o;}� u/�L pT:�j]�bg lj|mof (transpiration) x'Fbf log}� :�6f]�df6faf6 kfgLsf]� afkm 
aflx/� hfG5 .

b'O{bnLo la?jfdf kftsf lardf Pp6f d'Vo g;f (mid rib) /�x]�sf]� x'G5 . d'Vo g;faf6 
;fgf 7'nf ;xfos g;fx¿ lg:�s]�sf x'G5g\\ . kftnfO{ sf08 jf xfFuf;Fu hf]�8\g]� sfd 
Pp6f ;fgf]� 8fF7n]�]� u5{ h;nfO{ kftsf]� 8fF7 (petiole) elgG5 . k|foh;f]� PsbnLo 
la?jfsf kftdf 8fF7 x'Fb}�g . To;sf]� s]�xL efun]� 8fF7nfO{ 9fls/�x]�sf]� x'G5 h;nfO{ 
cfj/�0f (sheath) elgG5 . o:�tf kftsf g;fx¿df ;xfos g;fx¿ lg:�s]�sf x'Fb}�gg\ .

kftdf /�x]�sf]� xl/�ts0f (chlorophyll) n]� o;nfO{ xl/�of]� agfpF5 . o;}� xl/�ts0fn]� 
ubf{ g}� k|sfz ;+Zn]�if0f lj|mof x'G5 . To;}�n]� kftnfO{ la?jfsf]� vfgfsf]� sf/�vfgf 
(food factory) klg elgG5 . s]�xL la?jfsf kftx¿ ;fdfGoeGbf km/�s x'G5g\\ . s]�xL 
kftx¿ afSnf /� ljz]�if k|sf/�sf x'G5g\\ eg]� s]�xL la?jfdf logLx¿ sfF8fdf ¿kfGtl/�t  
ePsf x'G5g\\ .
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lrq 3.10

kftsf sfo{nfO{ lgDgfg';f/� k|:t't ul/�G5 M

-c_	 kftn]� k|sfz ;+Zn]�if0f lj|mof u/�L la?jfsf nflu vfgf agfpF5 .
-cf_	 kftsf]� :�6f]�df6faf6 ljleGg Uof; /� kfgLsf]� afkmsf]� cfbfgk|bfg x'G5 .
-O_	 l;Fp8Lnufot la?jfdf kftx¿ sfF8fsf ¿kdf kl/�jlt{t eO{ la?jfnfO{ 

hgfj/�x¿af6 ;'/�Iff u5{ . ;fy}� kft sfF8fdf ¿kfGtl/�t ePkl5 pT:�j]�bg 
lj|mof 36\5 . o;n]� tL la?jfnfO{ ;'Svf hldgdf a:�g cg's"n u/�fpF5 . o:�tf 
la?jfdf kftn]� vfgf /� kfgL hDdf ug]�{ sfd klg u5{ .

-O{_	 s]�xL la?jfdf kftaf6 gofF la?jf ljsf; x'G5 . o; lsl;dsf]� k|hggnfO{ 
kftaf6 x'g]� e]�lh6]�l6e k|f]�kfu]�;g elgG5 . h:t} M a|fof]kmfOnd .

-p_	 Insectivorous plant df kftn]� kf]�if0f sfo{df ;xof]�u u5{, h:�t}� M lkr/� KnfG6 .

3.1.4 k"mn /� o;sf sfo{x¿ (Flower and its functions)

lj|mofsnfk 3.5
Pp6f 3G6L k"mn (Hibiscus) jf tf]�/�Lsf]� k"mn (mustard flower) lnP/� To;sf rf/�cf]�6f 
k|d'v efusf]� cjnf]�sg ug{'xf]�;\ . k'ª\s]�z/�df /�x]�sf k/�fusf]�7f (pollen sac /�anther), 
k/�fus0f (pollen grain) /� lkmnfd]�G6 (filament) lrGg'xf]�;\ . o;}� u/�L :�qLs]�z/�df of]�lgIf]�q 
(stigma), :�6fOn (style) /� c08fzo (ovary) klg lrGg'xf]�;\ . b]�lvPsf efux¿sf]� 
5'6\6f5\6\6}� lrq lvr]�/� gfds/�0f ug'{xf]�;\ . ;fy}� lbOPsf k|Zgx¿df 5nkmn ug'{xf]�;\ M

lrq 3.11

-c_	 s]� km"nsf ;a}� efusf]� agf]�6 /� /�ª ;dfg 5 <
-cf_	 s]� k"mnsf ;a}� efusf]� sfd ;dfg x'G5 xf]nf <
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k"mnsf ljleGg efusf]� sfdcg';f/� ltgLx¿sf]� agf]�6 klg km/�s km/�s x'G5 . k"mnsf]� 
/�ª /� uGw km/�s km/�s x'G5 . k"mnsf k|d'v efux¿ lgDglnlvt 5g\ M

-c_ kqbn (Calyx)

-cf_ k'ikbn (Corolla)

-O_ k'ª\s]�z/� (Androecium)

-O{_ :�qLs]�z/� (Gynoecium)

k'ikbn 

kqbn

k'ª\s]�z/�

:�qLs]�z/�

lrq 3.12

km"nsf]� ;a}�eGbf aflx/�L efudf /�x]�sf xl/�of kqx¿nfO{ kqbn (Calyx) elgG5 . 
kqbn ;]�knx¿ -sepals_ sf]� ;d"x xf]� . o;n]� km"nsf]� sf]�lknf cj:�yfdf leqL 
efunfO{ hf]�ufP/� /�fVg]� sfd u5{ . kqbneGbf leqL efudf /�x]�sf km"nsf /�ª\uLg 
efunfO{ k'ikbn (Corolla) elgG5 . k'ikbn k]�6nx¿ -petals_ sf]� ;d"x xf]� . k'ikbnn]�  
ls/�fkm6\ofª\u|fnfO{ cfslif{t 
u/�]�/� k/�fu;]�rg ug{df dbt 
u5{ . kqbnsf]� 3]�/�fleq  
k'ª \s]�z/� (androecium) 
/�x ]�sf ] � x ' G5 . k 'ª \s ]�z/� 
:�6fd]�gx¿ -stamens_ sf]� 
;d"x xf]� . :�6fd]�gsf]� km]�blt/� 
/�x]�sf]� TofGb|f h:�tf]� efunfO{ 
lkmnfd]�G6 (filament) /� 
dflyNnf]� km's]�sf]� efunfO{ 
k/�fusf]�7f (anther) elgG5 . 
k/�fusf]�7fdf aGg]� k/�fus0f (pollen grain) af6 efn]� Uofd]�6 (male gamete) sf]� 
lgdf{0f x'G5 . k"mnsf]� ;a}�eGbf leqL efudf :�qLs]�z/� (gynoecium) /�x]�sf]� x'G5 . 
:�qLs]�z/� lkl:�6nx¿ -pistils_ sf]� ;d"x xf]� . lkl:�6nnfO{ sfk]�{n (Carpel) klg elgG5 . 
lkl:�6ndf l:�6Udf (stigma), :�6fOn (style) /� cf]�e/�L (ovary) /�x]�sf x'G5g\\ . o;sf]� 
cf]�e/�Lleq /�x]�sf]� cf]�Eo'n (ovule) df kf]�yL Uofd]�6 (female gamete) sf]� lgdf{0f x'G5 .

lrq 3.13
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k'ª\s]�z/� /� :�qLs]�z/�n]� k/�fu;]�rg (pollination) /� uef{wfg lj|mof (fertilization) df 
efu lnG5g\ . k'ª\s]�;/�sf]� k/�fusf]�7faf6 k/�fus0fx¿ (pollen grains) :�qLs]�z/�sf]� 
l:�6Udf (stigma) ;Dd k'Ug]� lj|mofnfO{ k/�fu;]�rg elgG5 . la?jfsf]� k/�fu;]�rgdf ls/�f, 
xfjf cflbn]� e"ldsf v]�N5g\ . efn]� Uofd]�6 /� kf]�yL]� Uofd]�6sf]� ldng x'g'nfO{ uef{wfg 
lj|mof elgG5 . uef{wfg lj|mof cf]�Eo'nleq x'G5 . uef{wfgkl5 cf]�Eo'naf6 lap aG5 
/� cf]�e/�Laf6 kmn aG5 .

3.1.4 kmn /� o;sf sfo{x¿ (Fruit and its functions)

lj|mofsnfk 3.6

Pp6f :�ofp jf uf]�ne]�“8f lnP/� To;nfO{ cfwf x'g]� u/�L sf6\g'xf]�;\ /� To;sf]� leqL  
agf]�6 cWoog ug{'xf]�;\ . lrqdf b]�vfP h:�t}� s]� ;a}� efu lrGg ;Sg'eof]�, 5nkmn 
ug'{xf]�;\ .

PG8f]�sfk{

PShf]�sfk{
d]�;f]�]�sfk{

lrq 3.14 kmnsf ljleGg efux¿

kmnsf]� ;a}�eGbf aflx/�sf]� tx PShf]�sfk{ (Exocarp xf]� . To;leqsf]� afSnf]� u'bL efu 

d]�;f]�]�sfk{ (Mesocarp) xf] /� ;a}�eGbf leqL tx PG8f]�sfk{ (Endocarp) xf]� . PG8f]�sfk{leq 

lapx¿ /�x]�sf x'G5g\\ . oL tLg}�cf]�6f txx¿nfO{ ;+o'St ¿kdf k]�l/�sfk{ (Pericarp) 
elgG5 . k]�l/�sfk{n]� lapsf]� ;'/�Iff u5{ .

k|foh;f]� k"mn k'mNg]� la?jfx¿ lapaf6 k|hgg 

u5{g\ . lapsf]� aflx/�L ;txdf seed coat /�x]�sf]� x'G5 

/� o;n]� lapsf]� leqL efusf]� ;'/�Iff u5{ . lapleq 

e|"0f (embryo), PG8f]�:�kd{ (endosperm) /� kmSn]�6f 
(cotyledon) /�x]�sf x'G5g\\ . e|"0fdf /�]�l8sn (radicle) 
/� Kn'd'n (plumule) x'G5g\\ . lrq 3.15
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lj|mofsnfk 3.7

Pp6f lehfPsf]� ds}� /� Pp6f rgfsf]� lap lng'xf]�;\ . b'a}� lapsf]� seed coat lgsfn]�/� 
lapsf]� leqL efusf]� cjnf]�sg ug'{xf]�;\ . e|"0fsf]� /�]�l8sn /� Kn'd'nsf]� klxrfg u/�L 
5nkmn ug'{xf]�;\ .
-c_	 s]� b'a}� lapsf]� leqL agf]�6 ;dfg 5 <
-cf_	 s]� b'a}� lapdf kmSn]�6fsf]� ;ª\Vof ;dfg 5 <
-O_	 s]� b'a}� lapdf PG8f]�:�kd{sf]� cfsf/� ;dfg 5 <
-O{_	 s'g lap PsbnLo /� s'g b'O{bnLo xf]� / lsg <

PsbnLo la?jfsf]� lapdf Pp6f dfq kmSn]�6f /� 7'nf]� PG8f]�:�kd{ x'G5g\\ . b'O{bnLo 
la?jfsf]� lapdf b'O{cf]�6f kmSn]�6f /� ;fgf PG8f]�:�kd{ x'G5g\\ . l5lKkPsf]� lap plrt 
tfkj|md /� kfgLsf]� pkl:�yltdf pld|G5 . lap cª\s'/� x'Fbf kmSn]�6faf6 kf]�if0f k|fKt u/�L 
/�]�l8snn]� h/�f agfpF5 eg]� Kn'd'nn]� sf08 (shoot) agfpF5 . lapsf]� cª\s'/�0fkl5 
e|"0f (embryo) g}� la?jfsf ¿kdf ljsl;t x'G5 .

kl/�of]�hgf sfo{ (Project work)
p2]�Zo M xa]�{l/�od lgdf{0f ug{'

cfjZos ;fdu|L M PsbnLo /� b'O{bnLo la?jfsf h/�f, kft /� k"mn;lxtsf la?jf, 
s}�FrL, a|;, Knfl:�6ssf]� y}�nL, k'/�fgf klqsf /� lstfa, ud jf ;]�nf]� 6]�k, ;fbf sfuh .

ljlw
1.	 h/�f;lxtsf]� PsbnLo /� b'O{bnLo la?jf ;ª\sng ug'{xf]�;\ .

2.	 h/�fnfO{ a|;n]� ;kmf ug'{xf]�;\ .

3.	 la?jfnfO{ s]�xLa]�/� cf]�Onfpg lbg'xf]�;\ .

4.	 la?jfnfO{ 5'6\6f5'6\6}� klqsfsf lardf /�fv]�/� lstfan]� lyr]�/� /�fVg'xf]�;\ . b'O{ 
lbgsf]� cGt/�fndf klqsf km]�g'{xf]�;\ .

5.	 cGTodf la?jfnfO{ km/�s km/�s A4 ;fOhsf]� ;fbfk]�k/�df 6fF;]�/� ltgLx¿sf]� 
gfds/�0f u/�L ljz]�iftf n]�Vg'xf]�;\ .

5nkmn /� lgisif{
cfkm"n]� tof/� u/�]�sf]� xa]�{l/�od sIffsf]�7fdf k|:�t't u/�L la?jfsf ljleGg efu /� ltgLx¿sf 
sfo{sf ;DaGwdf 5nkmn u/�L lgisif{ lgsfNg'xf]�;\ .
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cEof;

1.	 lbOPsf k|Zgsf]� ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 h/�fsf]� d'Vo sfd s'g xf]� <

-c_	 kfgL /� nj0f kft;Dd k'¥ofpg'

-cf_	 kfgL /� nj0f 8fF7;Dd k'¥ofpg'

-O_	 vfBkbfy{{nfO{ k|To]�s efudf k'¥ofpg'

-O{_	 vfBkbfy{{nfO{ hDdf u/�]�/� /�fVg'

-v_	 ;fdfGotM la?jfsf]� s'g efun]� k|sfz ;+Zn]�if0f lj|mof u5{ <

-c_ kft 				    -cf_ 8fF7

-O_ k"mn 				    -O{_ kmn

-u_	 lbOPsf dWo]� la?jfsf]� ¿kfGtl/�t sf08 s'g xf]� <

-c_ ;v/�v08 			   -cf_ cfn'

-O_ pv' 				    -O{_ ufh/�

-3_	 k/�fu;]�rg lj|mofdf s]� x'G5 <

-c_	 k/�fus0f aGg]� sfo{

-cf_	 k/�fus0f c08f0f';Dd k'Ug]� sfo{

-O_	 k/�fus0faf6 k/�fugnL aGg]� sfo{

-O{_	 k/�fus0f l:�6Udf;Dd k'Ug]� sfo{

-ª_	 tflnsfdf k"mnsf ljleGg efu lbOPsf 5g\ .

!= :�6fd]�g $= PGy/� &= ;]�kn

@= cf]�e/�L %= l:�6Udf *= lkl:�6n

#= k]�6n ^= k/�fus0f (= cf]�Eo'n

k"mnsf efn]� cª\ux¿ s'g s'g x'g\ <

-c_ #, %, * 	 -cf_ !, $, & 	 -O_ !, $, ^ 	 -O{_ @, %, (
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-r_	 lrqdf ls/�faf6 kf]�if0f k|fKt ug]�{ la?jfsf]� kft 
b]�vfOPsf]� 5 . of]� kft 9'ª\u|f]� h:�tf]� x'G5 . o;sf]� 
glhs ls/�f cfPdf 9'ª\u|f]�dfly ePsf]� 9Ssgn]� 
5f]�k]�/� ls/�fnfO{ leq k;fO{ kfrg /�;åf/�f df/�]�/� 
la?jfn]� kf]�ifs tÎj ;f]�;]�/� lnG5 .

	 o; la?jfsf]� 9'ª\u|f]� h:�tf]� kft s]� sfdsf nflu ¿kfGt/�0f ePsf]� xf]� <

-c_ ls/�f ;dfTg 				   -cf_ ls/�f df/�]�/� vfg

-O_ ls/�faf6 kf]�if0f k|fKt ug{ 		  -O{_ ls/�fnfO{ 5f]�Kg

-5_	 kmnsf]� k|d'v sfo{ s]� xf]� <

-c_ lapnfO{ ;'/�Iff ug{' 			   -cf_ k|hgg ug{'

-O_ gofF la?jf ljsf;df ;xof]�u ug{' 	 -O{_ lap 5l/�g ;xof]�u ug{'

-h_	 la?jfdf k|hgg x'Fbf lbOPsf dWo]� s'g lj|mof klxnf x'G5 <

-c_ lap aGg]� 				    -cf_ uef{wfg

-O_ efn]� n}�ª\lus aGg]� 			   -O{_ k/�fu;]�rg

2.	 lbOPsf zAbx¿af6 ;xL zAb 5fg]�/� vfnL 7fp“ eg'{xf]�;\ M

8fF7, h/�f, kft, kmn, km"n, lap

-s_	 la?jfsf]� vfgfsf]� sf/�vfgf =============== xf]� .

-v_	 ;f]�l;Psf]� kfgLnfO{ kft;Dd k'¥ofpg]� sfd===================n]� u5{ .

-u_	 df6f]�af6 nj0f ;f]�:�g]� sfd ==============n]� u5{ .

-3_	 kqbn (Corolla) ============= sf] efu xf] .

3.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 kftsf s'g}� b'O{cf]�6f sfd n]�Vg'xf]�;\ .

-v_	 la?jfsf ¿kfGtl/�t 8fF7sf]� gfd n]�Vg'xf]�;\ .



lj1fg tyf k|ljlw, sIff & 63

-u_	 h/�fsf s'g}� tLgcf]�6f sfdx¿ n]�Vg'xf]�;\ .

-3_	 sf08sf k|d'v sfd s]� s]� x'g\ <

-ª_	 k|foh;f]� ;'Svf 7fpFdf x's{g]� la?jfsf kft sfF8fsf ¿kdf ¿kfGtl/�t x'Fbf 
ltgLx¿nfO{ s]� kmfObf x'G5 <

-r_	 glhs}�sf]� xf6ahf/�df /�]�:�dfn]� ;v/�v08 /� g/�]�zn]� cfn' lsg]�5g\ .

-c_	 /�]�:�dfn]� la?jfsf]� h/�f, kft, kmn jf lap s]� lslgg\ <

-cf_	 g/�]�zn]� la?jfsf]� h/�f, kft, kmn jf lap s]� lsg]� <

-5_	 lrqdf Pp6f l;dLsf]� lapsf]� leqL agf]�6 b]�vfOPsf]� 5 . o, /�, n tyf j 
o;sf s]�xL efux¿ x'g\ .

-c_	 o;sf s'g s'g efun]� goFf la?jf agfpF5g\ <

-cf_	 lap pld|bf klxnf s'g efu lg:�sG5 < 

-O_	 efu …�/�Ú� tyf …�nÚ� sf]� sfd s]� s]� xf]� < 

-O{_	 of]� lap ux'Fsf]� lapeGbf s;/�L km/�s 5 <

o

/�
j

n
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3.2 d]�?b08 gePsf hgfj/�x¿ (Invertebrates)

lrq 3.16

-c_	 lrqdf b]�vfOPsf ;hLjsf]� agf]�6df s]� km/�s 5 <
-cf_	 s]� ;a}� ;hLjsf]� z/�L/�df xf8 x'G5 <

xfdL xfd|f]� j/�k/� ljleGg k|sf/�sf hgfj/�x¿ b]�V5f}�F . tLdWo]� s'g}� hLjdf d]�?b08 x'G5 
eg]� sltkodf d]�?b08 x'Fb}�g . xfd|f]� j/�k/� kfOg]� ufO{, e}�F;L, s's'/�, la/�fnf]�, r/�f cflb 
d]�?b08 ePsf hgfj/� x'g\ . u8\of}�Fnf, lemFuf, h'sf, ;fª\nf, lrKn]�ls/�f, zª\v]�ls/�f cflb 
d]�?b08 gePsf hgfj/� x'g\ . cem sltko hLjx¿ olt ;fgf x'G5g\ ls ltgLx¿nfO{{ 
cfFvfn]� b]�Vg ;lsFb}�g . o:�tf hLjx¿nfO{ x]�g{ ;"Idbz{s oGq rflxG5 . cfFvfn]� b]�Vg 
g;lsg]� ;fgf hLjx¿ Pp6f sf]�ifn]� dfq ag]�sf jf Pssf]�ifLo (unicellular) x'G5g\\ 
eg]� cGo ax'sf]�ifLo (multicellular) x'G5g\\ .

lj|mofsnfk 3.8
tkfO{“sf]� 3/�÷ljBfno÷au}�“rf÷kf]�v/�L÷v]�t÷rp/� j/�k/� cjnf]�sg u/�L]� d]�?b08 gePsf 
hgfj/�x¿ cjnf]�sg ug'{xf]�;\ . ltgLx¿sf]� agf]�6 /� ltgn]� b]�vfpg]� nIf0fsf cfwf/�df 
ljleGg ;d"xdf ljefhg u/�L 5nkmn ug'{xf]�;\ M

nIf0fx¿
z/�L/�sf]� cfsf/� v08 v08 a:�g]� 7fp“ kv]�6f

z/�L/�sf  
aflx/�L ;tx

uf]�nf]� r]�K6f]� k/�]�sf]� gk/�]�sf]� hldg kfgL ePsf]� gePsf]� ;'Svf cf]l;nf]
hLjsf]�  
gfd
cGo b'O{ 
nIf0fx¿
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pko'{St lj|mofsnfkaf6 xfdL yfxf kfp5f}�F ls d]�?b08 gePsf hgfj/�x¿ klg km/�s 
km/�s lsl;dsf x'G5g\\ . logLx¿sf ljz]�iftfdf b]�lvg]� ;dfgtf /� c;dfgtfsf 
cfwf/�df gf}�cf]�6f ;d"x -Phylum_ df juL{s/�0f ul/�Psf]� 5 . o;nfO{ lgDgfg';f/� 
pNn]�v ul/�Psf]� 5 M

1. Pssf]�ifLo hgfj/�x¿ (Unicellular animals)

lj|mofsnfk 3.9

lzIfssf]� ;xof]�udf ;"Idbz{s oGqsf]� dbtn]� cldafsf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ 
nIf0fx¿sf]� ;"rL tof/� ug'{xf]�;\ .

	 cldjf	 o'lUngf	 kf/�fd]�l;od

lrq 3.17

Pssf]�ifLo hgfj/�sf nIf0fx¿ lgDgfg';f/� 5g\ M

-s_	 Pssf]�ifLo hLjsf]� z/�L/� Pp6f dfq sf]�ifn]� ag]�sf]� x'G5 .

-v_	 logLx¿ k|foM kfgLdf kfOG5g\ /� s]�xL k/�hLjL x'G5g\\ .

-u_	 logLx¿n]� gSsnL v'6\6f, ˆnfh]�nf jf l;lnof h:�tf cª\un]� lxF8\8'n u5{g\ .

-3_	 logLx¿n]� Pp6}� sf]�ifaf6 kfrg /� k|hgg h:�tf lj|mofx¿ u5{g\ . logLx¿df 
k|hgg cd}�y'lgs ljlwaf6 x'G5 .

Pssf]�ifLo hgfj/�sf]� ;d"xnfO{ k|f]�6f]�hf]�cf (Protozoa) elgG5 .

o; ;d"xsf pbfx/�0f cldaf, kf/�fd]�l;od, o'lUngf, KnfHdf]�l8od cflb x'g\ .
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2. l5b|o'St z/�L/� ePsf hgfj/�x¿ (Porous animals)

lj|mofsnfk 3.10

lzIfssf]� ;xof]�udf :�kf]�Ghsf]� :�k]�l;d]�gsf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ logsf nIf0fsf]� 
;"rL tof/� ug'{xf]�;\ .

:�kf]�Gh

:�kf]�lGhof

;fOsf]�g

:�kf]�lGhnf

lrq 3.18

l5b|o'St z/�L/� ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M

-s_	 logLx¿sf]� z/�L/� b'O{ tx sf]�if -diploblastic_ af6 ag]�sf]� x'G5 .

-v_	 z/�L/�el/� l5b| x'G5g\\ h;nfO{ cf]�l:�6of (ostia) elgG5 . logLx¿sf]� dflyNnf]� 
efudf Pp6f Kjfn x'G5 h;nfO{ cf]�:�s'nd (osculum) elgG5 .

-u_	 logLx¿ kfgLdf s'g}� j:�t';Fu}� 6fFl:�;P/� /�xG5g\\ .

-3_	 z/�L/�df /�x]�sf cf]�l:�6ofaf6 (ostia) kfgL /� vfBkbfy{{ leq hfG5 . To;}�u/�L 
cgfjZos kbfy{{ cf]�:�s'nd (osculum) af6 aflx/� cfpF5 .

-ª_	 logLx¿df l/�h]�g]�/�;g k|lj|mofaf6 k|hgg x'G5 . z/�L/�sf]� 6'lj|mPsf]� efuaf6 gofF 
hLj aGg]� k|lj|mofnfO{ l/�h]�]�g]�/�]�;g elgG5 .

l5b|o'St hgfj/�x¿sf]� ;d"xnfO{ kf]�l/�km]�/�f (Porifera) elgG5 . 

o; ;d"xsf pbfx/�0f M :kf]Gh, :�kf]�lGhnf, ;fOsf]�g, P:sf]g cflb x'g\ .



lj1fg tyf k|ljlw, sIff & 67

3. vf]�j|mf]� z/�L/� ePsf hgfj/�x¿ (Hollow bodied animals)
lj|mofsnfk 3.11
xfO8«fsf]� :�yfoL :�nfO8sf]� cjnf]�sg ug'{xf]�;\ /� To;sf]� lrq agfO{ logsf nIf0fsf]� 
;"rL tof/� ug'{xf]�;\ M

xfO8«f		  d'uflrq 3.19

vf]�j|mf]� z/�L/� ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M
-s_	 logLx¿sf]� z/�L/� vf]�j|mf]� gnL h:�tf]� x'G5 .

-v_	 d'vsf]� rf/�}�lt/� dl;gf wfuf h:�tf 6]�G6fsN; x'G5g\\ .

-u_	 vfgf lng]� /� lgisf;g ug]�{ b'a}� sfo{ d'v h:�t}� cª\uaf6 g}� u5{g\ .

-3_	 logLx¿ 6]�G6fsN;sf dbtn]� vfgf d'vleq n}�hfg]� /� lxF8\8'n ug]�{ u5{g\ .

-ª_	 logLx¿sf]� z/�L/� 6'lj|mP/� tyf z/�L/�df 6';f knfP/� k|hgg x'G5 .

vf]�j|mf]� z/�L/� ePsf hgfj/�sf]� ;d"xnfO{ l;n]�G6/�]�6f (Coelenterata) elgG5 .

o; ;d"xsf pbfx/�0f M xfO8«f, d'uf, h]�lnlkm;, cf]a]lnof (Obelia) cflb .

4. r]�K6f]� z/�L/� ePsf hgfj/�x¿ (Flat animals)

lj|mofsnfk 3.12
6]�kjd{sf]� :�k]�l;d]�gsf]� jf 3/� tyf df;' k;ndf v;Lsf]� sn]�hf]�df ePsf]� gfDn]� h'sf 
cjnf]�sg ug'{xf]�;\ /� lrq agfO{ nIf0fx¿sf]� ;"rL tof/� ug'{xf]�;\ M

lrq 3.20

lne/�̂No's 	 6]�kjd{
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r]�K6f z/�L/� ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M

-s_	 logLx¿sf]� z/�L/� r]�K6f]�, km/�flsnf]� jf l/�ag h:�tf]� nfdf]� x'G5 .

-v_	 logLx¿ k/�hLjL x'G5g\\ .

-u_	 d'vsf ¿kdf r';s x'G5 h;af6 r';]�/� vfg]� u5{g\ .

-3_	 logLx¿df kfrg gnLsf]� ljsf; ePsf]� x'G5 t/� dnåf/� (anus) ljsf; ePsf]� 
x'Fb}�g .

-ª_	 logLx¿ peolnª\uL x'G5g\\ cyf{t Pp6}� hgfj/�df efn]� /� kf]�yL b'a}� k|hgg 
cª\u x'G5g\\ t/� Ps k6sdf Pp6fdfq ;lj|mo x'G5 .

r]�K6f hLjx¿sf]� ;d"xnfO{ Kn]�l6x]�lNdGy]�; (Platyhelminthes) elgG5 . 

o; ;d"xsf hgfj/�sf pbfx/�0fdf lne/�̂No's, 6]�kjd{, Knfg]l/of (Planaria) cflb k5{g\ .

5.	 v08 v08 gk/�]sf 8f]nfsf/� hgfj/�x¿ (Unsegmented 
cylindrical animals)

lj|mofsnfk 3.13

k]�6df kg]�{ h'sf -Ascaris_ sf]� :�k]�l;d]�gsf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ nIf0fsf]� 
;"rL tof/� ug'{xf]�;\ M  

h'sf x'sjd{

lrq 3.21

v08 v08 gk/�]�sf 8f]�nfsf/� hgfj/�x¿sf nIf0f lgDgfg';f/� 5g\ M

-s_	 logLx¿sf]� z/�L/� 8f]�nfsf/� x'G5 t/� v08 v08 k/�]�sf]� xF'b}�g .

-v_	 z/�L/�nfO{ So'l6snn]� 9fs]�sf]� x'G5 .

-u_	 k|foh;f]� logLx¿ k/�hLjL x'G5g\\ . s]�xL kfgLdf :�jtGq ¿kdf klg a:�5g\ .
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-3_	 logLx¿sf efn]� /� kf]�yL a]�Unfa]�Un}� x'G5g\\ . To;}�n]� logLx¿nfO{ Pslnª\uL hgfj/� 
elgG5 .

-ª_	 logLx¿df d'v /� dnåf/�;lxt k"0f{ kfrg gnL x'G5 .

o; ;d"xnfO{ g]�df6x]�lNdGy]�; (Nemathelminthes) elgG5 . o; ;d"xsf pbfx/�0fdf 
k]�6df kg]�{ h'sf (Ascaris), x'sjd{ (Hookworm), kmfOn]�l/�on jd{ -xfQLkfOn]�_, r'gf{ 
-lkg jd{_ cflb k5{g\ .

6.	 v08 v08 k/�]�sf 8f]�nfsf/� hgfj/�x¿ (Segmented cylindrical 
animals)

lj|mofsnfk 3.14

glhs}�sf]� rp/�af6 NofPsf]� Pp6f uF8\of}�nf]�sf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ nIf0fx¿sf]� 
;"rL tof/� ug'{xf]�;\ .

uF8\of}�nf]� (Earthworm)
h'sf -leech_

lrq 3.22 

v08 v08 k/�]�sf 8f]�nfsf/� hgfj/�sf nIf0f lgDgfg';f/� 5g\ M

-s_	 z/�L/� 8f]�nfsf/� /� v08 v08 k/�]�sf]� x'G5 .

-v_	 z/�L/�df d'nfod, /�l;nf]� 5fnf x'G5 /� o;}�af6 ;f; km]�5{g\ .

-u_	 k|foM kfgL /� cf]�l;nf]� df6fdf kfOG5g\ .

-3_	 logLx¿df efn]� /� kf]�yL cª\u Pp6}�df x'G5 cyf{t\ logLx¿ peolnª\uL x'G5g\\ .

-ª_	 uF8\of}�nf]� /� :�ofG8jd{df /�x]�sf dl;gf sTnf h:�t}� l;6L (Setae) /� h'sfdf /�x]�sf]� 
tNnf]� 6fFl;g]� r';s (sucker) sf dbtn]� lxF88'n u5{g\ .

v08 v08 k/�]�sf hgfj/�sf]� ;d"xnfO{ Plgln8f (Annelida) elgG5 . o; ;d"xdf  
uF8\of}�nf]�, h'sf (Leech), g]l/;, 6\o'lakm]S; cflb k5{g\ .
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7. v08 v08 v'6\6f ePsf hgfj/�x¿ (Animals with jointed legs)

lj|mofsnfk 3.15
Pp6f ;fª\nfsf]� cjnf]�sg ug'{xf]�;\ /� o;sf nIf0fsf]� ;"rL tof/� ug'{xf]�;\ M

	 nfdv'6\6]�	 k'tnL 	 lem“u]�df5f 	 ;fª\nf] 

lrq 3.23

v08 v08 v'6\6f ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M
-s_	 logLx¿sf v'6\6f v08 v08 hf]�l8P/� ag]�sf x'G5g\\ . tLg hf]�8f jf To;eGbf 

a9L v'6\6f /� kv]�6f x'G5g\\ .
-v_	 z/�L/�sf]� aflx/�L tx s8f cfj/�0fn]� ag]�sf]� x'G5 . o;nfO{ PShf]�:�s]�n]�6g elgG5 .
-u_	 efn]� /� kf]�yL km/�s km/�s x'G5g\\ .
-3_	 k|foh;f]� logLx¿df ;+o'St cfFvf kfOG5g\ h;n]�]� ubf{ logLx¿n]� 6fpsf]� 

g3'dfO{sg klg rf/�}�lt/�sf j:�t'x¿ :�ki6 b]�Vg ;S5g\ .

v08 v08 v'6\6f ePsf hgfj/�sf]� ;d"xnfO{ cy|f]�{kf]�8f (Arthropoda) elgG5 . o; 
;d"xdf nfdv'6\6]�, k'tnL, uFu6f]�, lemFu]�df5f, ;fª\nf cflb k5{g\ .

8. g/�d z/�L/� ePsf hgfj/�x¿ (Soft bodied animals)

lj|mofsnfk 3.16
Pp6f zª\v]�ls/�fsf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ nIf0fsf]� ;"rL tof/� ug'{xf]�;\ M

	 zª\v]�ls/�f 	 l;kL 	 cS6f]�k;
lrq 3.24
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g/�d z/�L/� ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M

-s_	 g/�d /� d'nfod z/�L/� x'G5 /� df+;k]�zLn]� ag]�sf v'6\6f x'G5g\\ . log}�sf dbtn]� 
logLx¿ lxF8\8'n u5{g\ .

-v_	 oL hgfj/�x¿ kfgL /� hldg b'a}� 7fpFdf kfOG5g\ .
-u_	 logLx¿sf 6fpsfdf 6]�G6fsN; x'G5 .
-3_	 k|foM z/�L/�nfO{ 9fSg]� s8f cfj/�0f x'G5 h;nfO{ ;]�n (shell) elgG5 .
-ª_	 efn]� /� kf]�yL 5'6\6f5'6\6}� x'G5g\\ .

g/�d z/�L/� ePsf hgfj/�sf]� ;d"xnfO{ df]�n:�sf (Mollusca) elgG5 . o; ;d"xsf 
pbfx/�0fdf zª\v]�ls/�f, l;kL, cS6f]�k; cflb k5{g\ .

9. sf“8fo'St 5fnf ePsf hgfj/�x¿ (Spiny animals)

lj|mofsnfk 3.17
Pp6f tf/�fdf5fsf]� :�k]�l;hsf]� cjnf]�sg ug'{xf]�;\ /� lrq agfO{ nIf0fsf]� ;"rL tof/� 
ug'{xf]�;\ M

:�6f/�lkm; 	 l;clr{g

lrq 3.25

sf“8fo'St 5fnf ePsf hgfj/�sf nIf0f lgDgfg';f/� 5g\ M

-s_	 aflx/�L z/�L/� sf+F8f;lxtsf]� cfj/�0fn]� 9flsPsf]� x'G5 .

-v_	 logLx¿ ;d'b|df kfOG5g\ .

-u_	 logLx¿sf]� 6fpsf]� x'Fb}�g .

-3_	 logLx¿df kf}�l8gsf nflu 6\o'a lkm6 (tube feet) x'G5 .

-ª_	 k|foM oL hLjx¿df l/�h]�g]�/�;g Ifdtf x'G5 .

sfF8fo'St cfj/�0f ePsf hgfj/�sf]� ;d"xnfO{ Plsgf]�8df{6f (Echinodermata) elgG5 . 
o; ;d"xdf :�6f/�lkm;, l;clr{g, l;s's'Da/� cflb k5{g\ .
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cEof;

1.	 lbOPsf k|Zgsf]� ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 zª\v]�ls/�f s'g kmfOnddf k5{ <

-c_ Knfl6x]�lNdGy]�;			   -cf_ Plgln8f

-O_ lgdfy]�lNdGy]�; 			   -O{_ df]�n:�sf

-v_	 s'g kmfOndsf hgfj/�x¿ peolnª\uL x'G5g\ <

-c_ lgdfy]lNdGy];				   -cf_ Plgln8f

-O_ cy|f]kf]8f				    -O{_ df]�n:�sf

-u_ 	Pssf]�ifLo hgfj/� s'g xf]� <

-c_ :�kf]�Gh 				    -cf_ xfO8«f

-O_ kf/�fd]�l;od 				    -O{_ Knfg]�l/�of

-3_	 8f]�nfsf/� t/� v08 v08 z/�L/� gePsf hgfj/�x¿sf]� nIf0f s'g xf]� <

-c_ ljsl;t kfrg k|0ffnL ePsf]�	 -cf_ z/�L/� So'l6snn]� 9fs]�sf]�

-O_ dnåf/� gePsf]� 			   -O{_ l;6Laf6 rfn ug]�{

-ª_	 z/�L/� nfdf]� tyf a]�nfgfsf/�, v08 v08 gk/�]�sf]�, Pslnª\uL k/�hLjL hLj 
s'g xf]� <

-c_ rp/�df kfOg]� h'sf 			   -cf_ k]�6df kfOg]� h'sf

-O_ gfDn]� h'sf 				    -O{_ lrKn]� ls/�f

-r_	 lemFu]�df5fsf]� k|d'v nIf0f s'g xf]� <

-c_ kv]�6f gx'g' 				    -cf_ kfgLdf kfOg'

-O_ z/�L/� v08 v08 x'g' 			  -O{_ v'6\6f v08 v08 x'g'
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2.	 lbOPsf zAbaf6 ;xL zAb 5fg]�/� vfnL 7fp“ eg'{xf]�;\ M

6]�G6fsN;\ 		  lålnª\uL 	 Plgln8f 	 kf]�l/�km]�/�f 	 k|f]�6f]�hf]�jf

-s_	 8f]�nfsf/� t/� v08 v08 k/�]�sf]� z/�L/� ePsf ;hLjnfO{ kmfOnd============
============df /�flvG5 .

-v_	 r]�K6f]� z/�L/� ePsf hgfj/�x¿ ============================= x'G5g\\ .

-u_	 :�kf]�GhnfO{ kmfOnd================================df /�flvPsf]� 5 .

-3_	 ;a}� Pssf]�ifLo ;hLjnfO{ kmfOnd =======================df /�flvPsf]� 5 .

3.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 lbOPsf ;hLjsf kmfOndsf]� gfd n]�Vg'xf]�;\ . h'sf, lemFu]�df5f, tf/�fdf5f, 
6]kjd{, uF8\of}�nf]�, o'lUngf, zª\v]sL/f, xfO8«f, :kGh

-v_	 k'tnLnfO{ lsg cy|f]�kf]�8f kmfOnddf /�flvPsf]� xf]� <

-u_	 kmfOnd k|f]�6f]�hf]�jfsf s'g}� tLgcf]�6f nIf0fx¿ n]�Vg'xf]�;\ .

-3_	 s:�tf hgfj/�nfO{ kf]�l/�km]�/�f kmfOnddf /�flvG5 <

-ª_	 peolnª\uL hgfj/�leq kg]�{ s'g}� b'O{cf]�6f kmfOndsf]� gfd n]�Vg'xf]�;\ .

-r_	 r]�K6]�ls/�f /� 8f]�nfsf/� ls/�fsf]� Pp6f ;dfg u'0f /� Pp6f c;dfg u'0f 
n]�Vg'xf]�;\ .

-5_	 kmfOnd df]�n:�sfdf kg]�{ hLjsf s'g}� tLgcf]�6f nIf0fx¿ n]�Vg'xf]�;\ .

-h_	 Plsgf]�8df{6f kmfOndsf hLjx¿ sxfF a:�5g\, To; kmfOndsf b'O{cf]�6f 
nIf0f n]�Vg'xf]�;\ .

-em_	 km/�s n]�Vg'xf]�;\ M

-c_	 k|f]�6f]�hf]�cf /� kf]�l/�km]�/�f

-cf_	 cfy|f]�{kf]�8f /� df]�n:�sf

-O_	 uF8\of}�nf]� /� r'gf{

-O{_	 k]�6df kg]�{ h'sf /� /�ut ;f]�:�g]� h'sf	
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-em_	 lbOPsf hgfj/�sf]� ;kmf lrq agfpg'xf]�;\ .	

	 cldaf 	 uF8\of}�nf]� 	 zª\v]�ls/�f 	 xfO8«f

-`_	 k]�6df kg]�{ h'sf /� uF8\of}�nf]� p:�tf p:�t}� b]�lvg]� eP tfklg ltgLx¿nfO{ 
juL{s/�0f ubf{ km/�s km/�s ;d"xdf /�fVg'kg]�{ sf/�0f JofVof ug'{xf]�;\ .

4.	 lbOPsf lrqsf cfwf/�df lgDglnlvt k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 s'g hgfj/�sf]� 6fpsf]�df 6]�G6fsN; kfOG5 <

-v_	 s'g hgfj/�df 6fpsf]� xF'b}�g <

-u_	 s'g hgfj/�sf]� ;a}� hLjg k|lj|mof Pp6}� sf]�ifleq x'G5 <

-3_	 dflg;sf]� k]�6df k/�hLjLsf ¿kdf kfOg]� hgfj/� s'g xf]� <
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3.3 hLjsf]�if (The Cell)

lbOPsf lrqdf OF6fn]� agfPsf]� uf/�f ]� /� 
;"Idbz{soGqaf6 b]�lvPsf]� Kofhsf]� kqsf]� tx 
b]�vfOPsf]� 5 . tL lrqx¿sf]� cjnf]�sg ug{'xf]�;\ . 
oL b'O{cf]�6f lrqdf s]� s]� ;dfgtf /� leGgtf 
/�x]�sf 5g\, 5nkmn ug'{xf]�;\ .

h;/�L uf/�f]� jf leQfsf]� lgdf{0f OF6f jf 9'ª\ufaf6 
ag]�sf]� x'G5, To;}� u/�L ;hLjsf]� z/�L/� lgdf{0f 
hLjsf]�ifaf6 ePsf]� x'G5 . km/�s olt dfq xf]� ls 
OF6f lghL{j j:�t' xf]� eg]� hLjsf]�if hLljt x'G5 . 
OF6fx¿ yKb}� hfFbf leQfsf]� ;fOh a9\b}� uP h:�t}� 
sf]�ifx¿sf]� ;ª\Vof a9\bf xfd|f]� z/�L/�sf]� ;fOh 
klg a9\5 . log}� sf]�ifx¿ ;hLjsf]� hLjgsf 
cfwf/� x'g\ . sf]�ifnfO{ hLjgsf]� ;+/�rgfTds /� 
sfof{Tds PsfO elgG5 . o;sf]� sf/�0f s]� xf]�nf, 
5nkmn ug{'xf]�;\ .

;a}� ;hLjsf]� z/�L/� hLjsf]�ifaf6 
ag]�sf]� x'G5 .  sf]�ifx¿ ljleGg 
cfsf/� /� ;fOhsf x'G5g\\ lsgls 
ltgLx¿n]� z/�L/�leq km/�s km/�s 
sfd ug{'kg{]� x'G5 . s]�xL ;hLjsf]� 
z/�L/� Pp6f sf]�ifaf6 ag]�sf ]� 
x'G5 h;nfO{ Pssf]�ifLo hLj 
(unicellular organisms) elgG5 . 
w]�/�}� sf]�ifx¿af6 ag]�sf]� ;hLjnfO{ 
ax'sf]�ifLo ;hLj (multicellular 
organism) elgG5 .

ax'sf]�ifLo hLjdf sf]�ifx¿n]� tGt', cª\un]� k|0ffnL /� k|0ffnLsf]� ;d"xaf6 ;hLjsf]�  
z/�L/� ag]�sf]� x'G5 . o;}� u/�L la?jfsf]� z/�L/� lgdf{0f jg:�klt sf]�ifn]� u5{g\ eg]� hgfj/�sf]� 
z/�L/� lgdf{0f hgfj/� sf]�ifn]� u5{g\ . 

lrq 3.26

ljleGg cfsf/� /� ;fOhsf sf]�ifx¿
lrq 3.27

lrq 3.28
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s]� jg:�kltsf]� z/�L/� lgdf{0f ug]�{ sf]�if /� hgfj/�sf]� z/�L/� lgdf{0f ug]�{ sf]�if Pp6}� lsl;dsf 
x'G5g\\ xf]�nf < lrqsf]� cjnf]�sg u/�L cfsf/� /� agf]�6df km/�s 5'6\ofpg'xf]�;\ .

lj|mofsnfk 3.18

p2]�Zo M ufnfsf]� sf]�if cjnf]�sg ug'{

cfjZos ;fdu|L M 6'ylks jf l;Gsf, :�nfO8, 
se/� l:�nk, ldyfOlng An', ;"Idbz{s oGq .

ljlw

Pp6f 6'ylks jf l;Gsfsf]� km/�flsnf]�]� 5]�paf6 
ufnfleqsf]� ;txdf 3fp gx'g]� u/�L la:�tf/�}� 
sf]�6\ofP/� cfPsf]� kbfy{{nfO{ Pp6f :�nfO8dfly 
/�fVg'xf]�;\ . To;dfly Ps yf]�kf ldyfOlng 
An' /�fv]�/� se/�l:�nkn]� xfjfsf]� kmf]�sf g/�xg]� 
u/�L 9fSg'xf]�;\ . :�nfO8nfO{ ;"Idbz{s oGqåf/�f x]�g{'xf]�;\ /� b]�lvPsf]� agf]�6sf]� lrq 
agfpg'xf]�;\ .

5nkmn /� lgisif{

;"Idbz{s oGqaf6 cjnf]�sg ubf{ b]�lvPsf ;+/�rgfsf]� s]� s]� x'g\, 5nkmn ug{'xf]�;\ . 
s]� sf]�ifdf Go'lSno;, sf]�iflemNnL /� ;fO6f]�KnfHd 
h:�tf cjojx¿ b]�Vg'eof]� <

lj|mofsnfk 3.19
p2]�Zo M Kofhsf]� sf]�if cjnf]�sg

cfjZos ;fdu|L M Kofh, rSs', kmf]�/�;]�k, :�nfO8, 
se/� l:�nk, :�ofk|mflgg, lUnl;l/�g, ;"Idbz{s oGq .

ljlw
1.	 Pp6f KofhnfO{ laraf6 b'O{ 6'j|mf x'g]� u/�L sf6\g'xf]�;\ .

2.	 kmf]�/�;]�ksf]� ;xfotfn]� Ps 6'j|mf Kofhsf]� kftnf]� lemNnL lgsfNg'xf]�;\ .

3.	 lemNnLnfO{ jfrUnf;df /�flvPsf]� :�ofk|mflggdf s]�xL ;do 8'afP/� /�fVg'xf]�;\ .

Go'lSno;

Go'lSno/� d]�Dj|]�g ;fO6f]�Knfhd

sf]�if lemNnL

dflg;sf]� ufnfsf]� sf]�if
lrq 3.29

Kofhsf]� sf]�if
lrq 3.30
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4.	 lemNnLnfO{ jfrUnf;df /�flvPsf]� kfgLdf s]�xLa]�/�sf nflu /�fVg'xf]�;\ .

5.	 Pp6f :�nfO8dfly Ps yf]�kf lUnl;l/�g /�fVg'xf]�;\ . lUnl;l/�gdf lemNnLnfO{ /�fv]�/� 
se/�l:�nkn]� 9fSg'xf]�;\ .

6.	 tof/� ePsf]� :�nfO8nfO{ ;"Idbz{s oGqåf/�f x]�g{'xf]�;\ .

5nkmn /� lgisif{ 

b]�lvPsf]� ;+/�rgfsf]� lrq agfP/� To;sf ljleGg efusf]� gfds/�0f ug{['xf]�;\ . ca 
ufnfsf]� sf]�if /� Kofhsf]� sf]�ifdf t'ngf u/�L hgfj/� /� jg:�klt sf]�iflar km/�s kQf 
nufpg'xf]�;\ /� sIffdf k|:�t't ug{'xf]�;\ .

jg:�klt sf]�if /� hGt'sf]�ifsf]� agf]�6 (Structure of plant and animal cells)
hgfj/� /� jg:�klt sf]�ifsf]� lbOPsf]� lrq cjnf]�sg ug{'xf]�;\ /� lgDglnlvt k|Zgdf 
5nkmn ug'{xf]�;\ M

-c_ hgfj/� sf]�ifdf kfOg]� t/� jg:�klt sf]�ifdf gkfOg]� sf]�ifsf cjojx¿ s]� s]� x'g\ <

-cf_ jg:�klt sf]�ifdf kfOg]� t/� hgfj/� sf]�ifdf gkfOg]� sf]�ifsf cjojx¿ s]� s]� xf]�nfg\ <

nfO;f];f]d (Lysosome)

lrq 3.31

-O_	 s]� b'a}� sf]�ifsf aflx/�L ;txx¿ Pp6}� df]�6fOsf 5g\ < o;n]� ubf{ hgfj/� /� jg:�klt 
sf]�ifx¿sf cfsf/�df s]� km/�s x'G5 xf]�nf <

sf]�if lemNnL, ;fO6f]�KnfHd /� Go'lSno; sf]�ifdf x'g]� d'Vo efu x'g\ . sf]�ifdf /�xg]� o:�tf 
efunfO{ sf]�ifsf cjoj elgG5 . ;a}�eGbf aflx/� sf]�iflemNnL (cell membrane) x'G5 
h;n]� ;fO6f]�KnfHd /� Go'lSno;nfO{ 3]�/�]�/� /�fv]�sf]� x'G5 . jg:�klt sf]�ifdf sf]�iflemNnL 
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(cell membrane) aflx/� sf]�if leQf (cell wall) klg x'G5 h'g afSnf]� txsf ¿kdf 
b]�lvG5 . ;fO6f]�KnfHddf w]�/�}� lsl;dsf cGo cjojx¿ klg /�x]�sf x'G5g\\ . o:�tf 
cjojx¿df dfO6f]�sf]�lG8«of, Eofs'n, Knfl:�68, uf]�NuL a8L, ;]�G6«f]�hf]�d cflb k5{g\ . 
sf]�ifsf s]�xL k|d'v cjojsf]� 5f]�6f]� j0f{g tn ul/�Psf]� 5 M

-s_ sf]�if leQf (Cell wall )

sf]�if leQf afSnf]�, s8f -rigid_ tyf lghL{j k|s[ltsf]� x'G5 . of]� ;]�n'nf]�haf6 ag]�sf]� 
x'G5 . sf]�if leQfn]� sf]�ifnfO{ oflGqs Ifltaf6 arfpg]� /� cfsf/� lbg]� sfo{ u5{ . of]� 
jg:�klt sf]�ifdf dfq x'G5 . of]� kf/�uDo (permeable) x'G5 . 

-v_ sf]�if lemNnL (cell membrane)

sf]�if lemNnL hgfj/� /� jg:�klt sf]�if b'a}�df kfOG5 . of]� kftnf]�, tGsg]� /� ;hLj 
k|s[ltsf]� x'G5 . of]� d'Vo ¿kn]� lnlk8 /� k|f]�l6gaf6 ag]�sf]� x'G5 . o;n]� sf]�ifnfO{ rflxg]� 
cfjZos kbfy{{nfO{ sf]�ifleq hfg lbg]� /� grflxg]� kbfy{{ sf]�ifaflx/� k7fpg]� sfo{ u5{ . 
To;}�n]� o;nfO{ cw{kf/�uDo lemNnL -semi-permeable_ elgG5 .

-u_ ;fO6f]�KnfHd (Cytoplasm)

sf]�if lemNnL /� Go'lSno;sf lardf /�x]�sf]� cw{t/�n kbfy{{nfO{ ;fO6f]�KnfHd elgG5 . 
of]� kfgL, nj0f, vlgh, le6fldg, k|f]�l6g cflb ldn]�/� ag]�sf]� x'G5 . o;df sf]�ifsf 
ljleGg cjojx¿ /�x]�sf x'G5g\\ . ;fO6f]�KnfHddf ;hLj /� lghL{j k|s[ltsf cjojx¿ 
x'G5g\\ . ;hLj k|s[ltsf cjojnfO{ cuf{g]�n -organelle_ /� lghL{j k|s[ltsf cjojnfO{ 
OGSn'hg -inclusion_ elgG5 . ;fO6f]�KnfHddf x'g]� k|d'v cuf{g]�n lgDgfg';f/� 5g\ M

-c_ dfO6f]�sf]�lG8«of (Mitochondria)

hgfj/� sf]�if /� jg:�klt sf]�if b'a}�df kfOg]� of]� cjoj nfDrf]� cfsf/�df /�x]�sf]� x'G5 . 
o;n]� hLjdf Zjf;k|Zjf; lj|mof ;~rfng u5{ /� zlSt e08f/�0f u5{ . o;nfO{ 
hLjx¿sf]� zlStu[x (power house) klg elgG5 .

-cf_ Knfl:�68 (Plastid)

Knfl:�68 jg:�klt sf]�ifdf dfq kfOg]�]� cjoj xf]� h;n]� vfBkbfy{{x¿sf]� lgdf{0f /� 
;~ro u5{ . logLx¿ l/�ag, sk, yfn, 58 cflb cfsf/�df x'G5g\\ . o;sf ;fy}� k"mn 
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tyf kmnnfO{ cfsif{s /�ª lbg]� sfd;d]�t o;n]� u5{ . la?jfsf sf]�ifdf Snf]�/�f]�Knf:�6, 
j|mf]�df]�Knf:�6 /� No'sf]�Knf:�6 u/�L tLg k|sf/�sf Knfl:�68 kfOG5g\ . Snf]�/�f]�Knf:�6df xl/�ts0f 
kfOG5 h'g la?jfsf]� sf08 /� kftdf kfOG5 . j|mf]�df]�Knf:�6 ljleGg /�ªsf]� x'G5 h'g 
km"n /� kmnx¿df kfOG5 eg]� /�ªxLg No'sf]�Knf:�6 la?jfsf]� h/�fdf kfOG5 .

-O_ Eofs'n (Vacuole)

Eofs'n kf/�bz{s t/�n kbfy{{n]� el/�Psf Knfl:�6ssf y}�nf h:�tf x'G5g\\ . s'g}� hgfj/� 
sf]�ifdf Eofs'n x'Fb}�g /� ePdf ltgLx¿sf]� ;fOh jg:�klt sf]�ifdf /�x]�sf]� Eofs'nsf]� 
eGbf ;fgf]� x'G5 . o;n]� sf]�ifdf /�x]�sf]� kfgLsf]� dfqfnfO{ ;Gt'lnt /�fVg]� u5{ .

-O{_ ;]�G6«f]�hf]�d (Centrosome)

;]�G6«f]�hf]�d hgfj/� sf]�ifdf dfq kfOG5 . of]� Go'lSno; glhs}� /�x]�sf]� x'G5 /� ;"Id 
l;lnG8/� cfsf/�sf]� x'G5 . o;n]� sf]�if ljefhg sfo{df e"ldsf v]�N5 .

-p_ OG8f]�KnflHds /�]�l6s'nd (Endoplasmic reticulum)

OG8f]�KnflHds /�]�l6s'nd ;fO6f]�KnfHddf hfnf]� h:�t}� km}�lnP/� /�x]�sf]� x'G5 . o;n]� Go'lSno/� 
d]�Da|]�gnfO{ sf]�if lemNnL;Fu hf]�8\g]� u5{ . z/�L/�nfO{ xf8x¿n]� cfwf/� lbP h:�t}� o;n]� 
sf]�ifnfO{ oflGqs cfwf/� -mechanical support_ k|bfg u5{ .

-pm_ nfO;f]�hf]�d (Lysosome)

nfO;f]�hf]�d kfrg OGhfOdo'St Ps lsl;dsf]� sf]�ifsf]� cjoj xf]� . o;n]� sf]�ifdf ljleGg 
kf}�li6s tÎjx¿ krfpg /�; pTkfbg u5{ .

-P_ /�fOaf]�hf]�d (Ribosome)

OG8f]�KnflHds /�]�l6s'ndsf]� ;txdf 6fFl;Psf ;fgf uf]�nfsf/� ;+/�rgfnfO{ /�fOaf]�hf]�d 
elgG5 . logLx¿ ;fO6f]�KnfHddf klg kfOG5g\ . /�fOaf]�hf]�dn]� sf]�ifdf k|f]�l6g ;+Zn]�if0f 
ug]�{ sfo{ u5{ .

-P]�_ uNuLa8L (Golgibodies)

uNuL a8L hgfj/� /� jg:�klt sf]�ifdf kfOg]� cjoj xf]� . o;n]� k|f]�l6g /� lnlk8nfO{ 
kl/�jxg ug]�{, ¿kfGt/�0f ug]�{ /� hDdf ug]�{ u5{ .
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-3_ Go'lSno; (Nucleus)

;fO6f]�KNffHddf kfOg]� uf]�nfsf/� jf cG8fsf/� j:�t'nfO{ Go'lSno; elgG5 . of]� Go'lSno/� 
d]�Da|]�g, Go'lSnof]�KnfHd, Go'lSnof]�n; /� Go'lSno/� a8L jf j|mf]�dfl6g u/�L rf/�cf]�6f efu 
ldn]�/� ag]�sf]� x'G5 . o;n]� sf]�ifsf ljleGg lj|mofsnfknfO{ lgoGq0f u5{ .

kl/�of]�hgf sfo{ (Project work)
Pp6f rf6{k]�k/� ;fOhsf]� sf8{af]�8{ jf KnfOp8sf]� 6'j|mf lng'xf]�;\ . To;dfly df6f]�, 
ydf]�{sf]�n jf cGo pko'St ;fdu|Lsf]� k|of]�u u/�L jg:�klt sf]�if /� hgfj/� sf]�ifsf]� gd'gf 
tof/� ug'{xf]�;\ . sf]�ifdf ePsf cjojdf pko'St /�ª nufO{ ljleGg efusf]� gfds/�0f 
klg ug{'xf]�;\ .

lj|mofsnfk 3.20

hgfj/� /� jg:�klt sf]�ifsf]� lrq x]�/�L lbOPsf 
cjojnfO{ ;“u}�sf]� e]�g 8fou|fddf plrt 
:�yfgdf n]�Vg'xf]�;\ .

sf]�if lemNnL, sf]�if leQf, ;fO6f]� KnfHd, 
Go'lSno;, dfO6f]�sf]�lG8«of Eofs'n, Knfl:�68, /�fOaf]�hf]�d, nfO;f]�hf]�d ;]�G6«f]�hf]�d

cEof;

1. 	 lbOPsf k|Zgsf]� ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 s'g cjoj hgfj/� sf]�ifdf dfq kfOG5 <

-c_ Eofs'n 		  -cf_ Knfl:�68

-O_ sf]�if leQf 		  -O{_ ;]�G6«f]�hf]�d

-v_	 lbOPsf ljz]�iftfsf cfwf/�df jg:�klt sf]�if klxrfg ug{'xf]�;\ M

-c_	 o;df sf]�if leQf, Knfl:�68, ;]�G6«f]�hf]�d /� Eofs'n x'G5 .

-cf_	 o;df sf]�if leQf, sf]�if lemNnL, Knfl:�68 /� Eofs'n x'G5 .

-O_	 o;df sf]�if lemNnL, ;]�G6«f]�hf]�d, /�fOaf]�hf]�d /� ;fO6f]�KnfHd x'G5 .

-O{_	 o;df Go'lSno;, Knfl:�68, nfO;f]�hf]�d /� ;]�G6«f]�hf]�d x'G5 .

hgfj/� 
sf]�ifdf dfq 
kfOg]�

jg:�klt 
sf]�ifdf dfq 
kfOg]�

b'a}� 
sf]�ifdf 
kfOg]�
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-u_ 	s'g cjojn]� cw{kf/�uDo lemNnLsf]� sfd u5{ <

-c_ sf]�if lemNnL 			  -cf_ PG8f]�KnflHds /�]�l6s'nd

-O_ sf]�if leQf 			   -O{_ Eofs'n

-3_	 la?jf /� hgfj/� sf]�if b'a}�df kfOg]� cjoj s'g xf]� <

-c_ ;]�G6«f]�hf]�d 			   -cf_ Knfl:�68

-O_ sf]�if lemNnL 			   -O{_ sf]�if leQf

-ª_	 /�fOaf]�hf]�dnfO{ csf]�{ s'g gfdn]� klg lrlgG5 <

-c_ sf]�ifsf]� zlSt u[x 		  -cf_ sf]�ifsf]� k|f]�l6g sf/�vfgf

-O_ cfTdxTof ug]�{ cjoj 	 -O{_ sf]�ifsf]� s]�G›

-r_	 ;fO6f]�KnfHddf kfOg]� OGSn'hg s:�tf]� ljz]�iftf ePsf]� cjoj xf]� <

-c_ lghL{j k|s[ltsf]� 		  -cf_ ;hLj k|s[ltsf]�

-O_ 7f]�; k|s[ltsf]� 			  -O{_ t/�n k|s[ltsf]�

2.	 lbOPsf zAbaf6 ;xL zAb 5fg]�/� vfnL 7fpFdf eg'{xf]�;\ M

Knfl:�68, dfO6f]�sf]�lG8«of, Go'lSno;, Eofs'n, ;fO6f]�KnfHd

-s_	 sf]�ifleqsf x/�]�s lj|mofsnfknfO{ lgoGq0f ug]�{ sfd================n]� u5{ .

-v_	 sf]�ifsf]� zlSt u[x =============================xf]� .

-u_	 la?jfnfO{ vfgf agfpg]� sfo{df ========================n]� ;xof]�u u5{ .

-3_	 sf]�ifsf]� Go'lSno; /� sf]�if lemNnLsf lardf km}�lnP/� /�x]�sf]� t/�n kbfy{{nfO{ 
==========================elgG5 .

3.	 km/�s n]�Vg'xf]�;\ M

-s_	 sf]�if lemNnL /� sf]�if leQf
-v_	 jg:�klt sf]�if /� hgfj/� sf]�if
-u_	 Knfl:�68 /� dfO6f]�sf]�lG8«of
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4.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 sf]�if eg]�sf]� s]� xf]� <

-v_	 sf]�ifnfO{ hLjgsf]� cfwf/�e"t PsfO dflgg'sf]� sf/�0f n]�Vg'xf]�;\ .

-u_	 sf]�ifsf]� s'g efunfO{ zlSt u[x elgG5, lsg <

-3_	 jg:�klt sf]�if /� hgfj/� sf]�ifsf]� ;kmf lrq agfO{ gfds/�0f ug'{xf]�;\ .

-ª_	 hgfj/� sf]�ifdf dfq kfOg]� cjojx¿ s]� s]� x'g\, pNn]�v ug'{xf]�;\ .

-r_	 ;fO6f]�KnfHddf kfOg]� s'g}� rf/� cjojsf]� gfd n]�Vg'xf]�;\ .

-5_	 sf]�ifsf]� leqL agf]�6sf]� cWoog ug{sf nflu k|foh;f]� jg:�klt sf]�ifsf]� 
5gf]�6 ug{'kg]�{ sf/�0f s]� xf]�nf, 5f]�6s/�Ldf JofVof ug'{xf]�;\ .

-h_	 lbOPsf]� jg:�klt sf]�ifsf]� lrqsf]� cWoog u/�L lgDglnlvt k|Zgsf]� pQ/� 
lbg'xf]�;\ M

P

Q

R

-c_	 P, Q /� R sf]� gfd n]�Vg'xf]�;\ .

-cf_	 P sf]� sfd s]� xf]� <

-O_	 sf]�ifsf]� zlSt u[x pkgfdaf6 lrlgg]� efu s'g xf]� <

-O{_	 o; sf]�ifsf]� cfsf/� lgoldt x'g]� sf/�0f s]� xf]�nf <

-p_	 sf]�ifdf kfOg]� s'g efusf]� pkl:�yltn]� ubf{ la?jfn]� jftfj/�0fLo 
;Gt'ng agfO{ /�fVg ;xof]�u ug{ ;s]�sf x'g\, JofVof ug'{xf]�;\ .
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h}�ljs ljljwtf /� jftfj/�0f 
(Biodiversity and Environment)

lrq 4.1

s]� rf}�F/�L /� nfnLu'/�fF; t/�fO{, kxf8 /� lxdfn ;a}� 7fpFdf kfOG5 < lsg xf]�nf < 

km/�s km/�s jftfj/�0fdf km/�s km/�s lsl;dsf hgfj/� /� la?jf kfOG5g\ . ;+;f/�df 
/�x]�]�sf ljleGg lsl;dsf hgfj/� /� jg:�kltx¿ jftfj/�0fsf cjojx¿ x'g\ . g]�kfnsf]� 
w/�ftnLo :�j¿k /� jftfj/�0fdf kfOg]� ljljwtfn]� w]�/�}� lsl;dsf jg:�klt /� hgfj/� 
kfOG5g\ . t/�fO{df kfOg]� hgfj/� /� jg:�klteGbf kxf8 /� lxdfndf kfOg]� hgfj/� Pjd\ 
jg:�klt km/�s x'G5g\\ . o;/�L km/�s km/�s lsl;dsf hgfj/� /� jg:�klt kfOg'nfO{ g}� 
h}�ljs ljljwtf elgG5 . h}�ljs ljljwtfn]� ;+;f/�sf ;a}� If]�qdf kfOg]� hLljt k|f0fL /� 
jg:�kltlardf kfOg]� km/�skg, k|sf/� /� ltgLx¿larsf]� cGt/�;DaGw;d]�tnfO{ hgfpF5 . 
h}�ljs ljljwtf /� jftfj/�0flar 3lgi6 ;DaGw /�x]�sf]� x'G5 .

$
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4.1 k|fs[lts ;|f]�t (Natural resources)
lj|mofsnfk 4.1
tkfO{“n]� cfˆgf]� j/�k/� kfOg]� s]� s:�tf k|fs[lts ;|f]�tx¿sf]� k|of]�u ug'{x'G5 < tL ;|f]�tx¿ 
/� ltgsf]� pkof]�unfO{ tflnsfdf eg'{xf]�;\ .

k|fs[lts ;|f]�t pkof]�u

1. kfgL 1. vfg ksfpg, l;FrfO ug{, lkpg
2. 2.

k|fs[lts ;|f ]�t ;hLjx¿sf 
nflu k|s[ltsf]� j/�bfg xf ]� . 
xfd|f ]� b}�lgs hLjgdf k|of]�u 
x'g]� sf]�Onf, k]�6«f]�lnod kbfy{{, 
bfp/�f h:�tf OGwgx¿ k|fs[lts 
;|f]�taf6 g}� k|fKt x'G5g\\ . b}�lgs 
k|of]�usf j:�t'x¿sf]� lgdf{0f ug{ 
snsf/�vfgfdf k|of]�u x'g]� sRrf 
kbfy{{ k|fs[lts ;|f]�taf6 g}� k|fKt 
x'G5g\\ . k|s[ltdf pknAw ;a}� 
kbfy{{x¿ k|fs[lts ;|f]�t x'g\ . k|fs[lts ;|f]�tDff kfgL, xfjf, df6f]� /� r6\6fg tyf o;df 
kfOg]� vlghx¿, jg;Dkbf -hgfj/�, jg:�klt_, sf]�Onf, k]�6«f]�lnod OGwgx¿ cflb 
k5{g\ . k|fs[lts ;|f]�tn]� ubf{ g}� dflg;nufot cGo hgfj/�nfO{ afFRg ;lhnf]� ePsf]� 
xf]�]� . pBf]�uwGbf rnfpg /� v]�tLkftL ug{sf nflu k|fs[lts ;|f]�tsf]� pkof]�u ul/�G5 .

kl/�of]�hgf sfo{ (Project work)
k|fs[lts ;|f]�tdf cfwfl/�t cfˆgf]� j/�k/� ePsf pBf]�usf]� ;"rL agfpg'xf]�;\ . o:�tf 
pBf]�ux¿n]� s]� s:�tf]� k|fslts ;|f]�tsf]� k|of]�u u5{g\ < ltgLx¿sf]� gfd lbOPsf]� tflnsfdf 
n]�v/� sIffdf k|:�t't ug'{xf]�;\ M

pBf]�usf]� gfd
k|of]�u x'g]� sRrf 

kbfy{{
sRrf kbfy{{ k|fKt 
x'g]� k|fs[lts ;|f]�t

pTkflbt j:�t'sf]� k|of]�u

1. s'rf]� agfpg cld|;f]� jghª\un ;/�;kmfO ug{
2.
3.

lrq 4.2
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4.1.2 k|fs[lts ;|f]�tsf]� juL{s/�0f (Classification of natural resources)

lj|mofsnfk 4.2
tkfO{“n]� cfˆgf]� j/�k/� kfOg]� s]� s:�tf k|fs[lts ;|f]�tsf]� k|of]�u ug'{x'G5 < tL ;|f]�t /� ltgsf]� 
pkof]�unfO{ tflnsfdf eg'{xf]�;\ .

;hLjaf6 k|fKt x'g]� lghL{jaf6 k|fKt x'g]� l/�lQPkl5 l56\6}� 
k|fKt ug{ ;Sg]�

l/�lQPkl5 l56\6}� 
k|fKt ug{ g;Sg]�

k|fs[lts ;|f]�tnfO{ ljleGg cfwf/�df 
juL {s/�0f ug{ ;lsG5 . o:�tf 
;|f]�tnfO{ h}�ljs ;|f]�t /� ch}�ljs 
;|f]�t u/�L b'O{ ;d"xdf ljefhg 
ug{ ;lsG5 . h}�ljs ;|f]�tcGtu{t  
jghª\un, hLjhgfj/� cflb k5{g\ 
eg]� ch}�ljs ;|f]�tcGtu{t vlgh 
kbfy{{, xfjf, df6f]�, kfgL cflb k5{g\ . 
To:�t}� u/�L k|fs[lts ;|f]�tnfO{ k'gM 
k|fKt ug{ ;lsg]� jf g;lsg]� cfwf/�df 
gjLs/�0fLo k|fs[lts ;|f]�t (renewable natural source) /� cgjLs/�0fLo k|fs[lts ;|f]�t 
(non-renewable natural source) u/�L b'O{ efudf juL{s/�0f ul/�G5 .

jfo', kfgL, jGf;Dkbf, df6f]� cflb gjLs/�0fLo k|fs[lts ;|f]�t x'g\ . o:�tf ;|f]�tnfO{ 
k6s k6s k|of]�u ubf{ klg l/�lQg]� ;Defjgf gePsfn]� logLx¿nfO{ gjLs/�0fLo ;|f]�t 
elgPsf]� xf]� . sf]�Onf tyf k]�6«f]�lnod h:�tf OGwgnfO{ k|of]�u ub}�{ hfFbf ltgLx¿sf]� 
l/�lQg]� ;Defjgf a9L x'G5 lsgeg]� ltgLx¿ aGgsf nflu nfvf}�F jif{ nfU5 . o;}� u/�L 
wft' /� r6\6fgnfO{ klg l/�lQPkl5 k'gM k|fKt ug{ ;lsFb}�g . To;}�n]� sf]�Onf, k]�6«f]�lnod 
kbfy{{, wft', r6\6fg cflb cgjLs/�0fLo k|fs[lts ;|f]�tx¿ x'g\ .

kl/�of]�hgf sfo{ (Project work)
tkfO{“sf]� 3/� j/�k/�, ljBfno j/�k/� /� ;d'bfodf s]� s:�tf gjLs/�0fLo /� cgjLs/�0fLo 
k|fs[lts ;|f]�tx¿ 5g\, vf]�hL ug'{xf]�;\ . tL gjLs/�0fLo k|fs[lts ;|f]�tx¿ s'g s'g sfo{sf 
nflu k|of]�u ul/�G5g\, tflnsf agfO{ sIffdf k|:�t't ug'{xf]�;\ .

lrq 4.3
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4.1.2	 hn;|f]�t, hnfwf/� /� l;d;f/�sf]� dxŒj (Importance of water sources, 
water reservoirs and wetlands)

k|s[ltdf kfgL ljleGg :�yfg /� ljleGg 
¿kdf /�x]�sf]� x'G5 h;nfO{ hn;|f]�t 
elgG5 . hn;|f]�tsf]� d'Vo ;|f]�t e"ldut 
(underground) /� ;txL (surface) kfgL 
xf]� . hnfwf/� (watershed) /� l;d;f/� 
If]�q (wetland area) klg hn;|f]�tsf 
pbfx/�0f x'g\ . lbOPsf]� lrqsf]� cjnf]�sg 
u/�L lgDglnlvt k|Zgx¿sf]� pQ/� 
lbg'xf]�;\ M

-c_	 lrqdf s'g k|sf/�sf]� hn;|f]�t b]�vfOPsf]� 5 <

-cf_	 tkfO{Fsf]� a:�g]� 7fpFdf kfgLsf k|fs[lts ;|f]�tx¿ s]� s]� 5g\ <

-O_	 s]� tL ;|f]�tdf a;}�{el/� kfgL eO/�xG5 <

-O{_	 tkfO{Fsf ;d'bfodf pSt ;|f]�tsf]� k|of]�u /� ;+/�If0f s;/�L ul/�Psf]� 5 <

hnfwf/� (Water reserve)

hnfwf/� eGgfn]� kfgLsf ]� 
;|f ]�tnfO{ hgfpF5 . hxf F 
jiff {sf ]� axfj ;ª\slnt 
ePsf]� x'G5 . ljleGg ;|f]�taf6 
kfgLsf]� axfj ;ª\sng x'Fb}� 
hne08f/�sf ¿Kfdf hnfwf/� 
lgdf{0f x'G5 . of]� Pp6f ;fgf]� 
kf]�v/�Lb]�lv xhf/�f}�F lsnf]�ld6/� 
If]�q cf]�u6]�sf]� gbLsf ¿kdf 
x'g ;S5 . hubLzk'/� tfn, 
3f]�8f3f]�8L tfn, la;xhf/�L tfn, uf]�;fOFs'08 /� /�f/�f tfn xfd|f]� b]�zsf s]�xL d'Vo 
hnfwf/�x¿ x'g\ .

lrq 4.4

lrq 4.5
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l;d;f/� If]�q (Wetlands)

afx|}� dlxgf kfgLn]� 9fs]�sf]� /� bnbn hldg If]�q l;d;f/� xf]� . l;d;f/�df kfgL hldg 
glhs}� /�x]�sf]� x'G5 /� hldg ;w}�F kfgLn]� leh]�sf]� x'G5 . sf]�zL6Kk' If]�q g]�kfnsf]� k|d'v 
l;d;f/� If]�q xf]� . 3f]�8f3f]�8L tfnIf]�q, uf]�;fOFs'08 /� cf;;kf;sf tfnIf]�q, hubLzk'/� 
hnfzo, /�f/�f tfn, lj;hxf/�L tfn /� cf;kf;sf If]�q, z]� kmf]�S;'08f]�If]�q, kf]�v/�f 
pkTosfsf tfnx¿ cflb g]�kfnsf l;d;f/�If]�q x'g\ .

lrq 4.6

hn;|f]�tn]� k|fs[lts ;Gt'ng sfod /�fVg]� sfo{df dxÎjk"0f{ e"ldsf v]�N5 . hnfwf/� /� 
l;d;f/�sf]� dxÎj tn lbOPsf]� 5 M

1.	 hnfwf/� /� l;d;f/� If]�qdf kfOg]� la?jf /� hgfj/� dflg;nufot cGo hgfj/�sf 
vfgfsf ;|f]�t x'g\ .

2.	 hnfwf/� /� l;d;f/� If]�q hnLo hgfj/� /� la?jfx¿sf]�]� jf;:�yfg xf]� hxfF 
df5fnufot hnLo hLjn]� k|hgg u/�L ;GtfGf pTkfbg u5{g\ .

3.	 w]�/�}� lsl;dsf r/�fn]� o:�tf If]�qdf aRrf sf]�/�Ng]� tyf k|lts"n df}�;ddf c:�yfoL 
a;f]�af;sf ¿kdf k|of]�u ug]�{ u5{g\ .

4.	 o:�tf If]�qx¿n]� jiff{sf]� kfgL ;ª\sng ug]�{ /� ljleGg k|of]�hgsf nflu k|of]�u x'g]� 
kfgLsf ;|f]�tsf]� sfd u5{g\ .

5.	 o:�tf If]�qx¿n]� jftfj/�0fLo tfkj|mddf ;Gt'ng ug]�{ /� hnrj|m ;~rfngdf klg 
dxÎjk"0f{ e"ldsf v]�N5g\ .
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4.2 k|fs[lts ;|f]�tsf]� ljgfz (Depletion of natural resources)

lbOPsf]� lrq cjnf]�sg u/�L lgDglglvt k|Zgx¿df 5nkmn ug'{xf]�;\ M

89]�nf]� ;x/�Ls/�0f
lrq 4.7

-c_	 89]�nfn]� jghª\undf la?jfsf ;fy}� cGo s:�tf k|fs[lts ;|f]�t gi6 u5{ <
-cf_	 jghª\unnfO{ 89]�nf]�af6 hf]�ufpg s]� s]� k|of; ug{ ;lsG5 <
-O_	 ;x/�Ls/�0fn]� k|fs[lts ;|f]�tsf]� ljgfz s;/�L u5{ <
-O{_	 k|fs[lts ;|f]�tsf]� ljgfz cGo s]� s]� sf/�0fn]� x'G5 <

kl/�of]�hgf sfo{ (Project work)
cfˆgf cleefjs;“u klxnf ePsf kfgLsf k|fs[lts ;|f]�t, ToxfF kfOg]� hª\unL hgfj/�sf]� 
;ª\Vof /� glhssf]� jghª\unsf af/�]�df ;f]�w]�/� hfgsf/�L lng'xf]�;\ /� lbOPsf]� tflnsf 
e/�L sIffdf k|:�t't ug'{xf]�;\ M

k|fs[lts ;|f]�t klxnfsf]� cj:�yf clxn]�sf]� cj:�yf
km/�skg x'gfsf]�  
cg'dflgt sf/�0f

kfgL

hª\unL hgfj/�

jghª\un

cleefjsx¿n]� eGg'ePsf]� /� tkfO{Fn]� b]�v]�sf]� clxn]�sf]� cj:�yfdf km/�s x'g]� sf/�0f s]� 
x'g ;S5, 5nkmn ug'{xf]�;\ .

a9\bf]� hg;ª\Vofn]� ubf{ dflg;n]� k|of]�u ug]�{ wft', vlgh t]�n, k|fs[lts Uof; cflbsf]� 
k|of]�u /� dfu klg a9]�s}� 5 . jghª\unsf]� km8fgL b|'t ultdf ePsf]� cj:�yf 5 . 
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dfgjLo /� k|fs[lts sf/�0faf6 jghª\undf x/�]�s jif{ 89]�nf]� nfu]�/� jg;Dkbf gfz x'g]� 
/� jftfj/�0f k|b"lift x'g]� 36gf klg dflg;n]� ef]�u]�s}� 5 . o;n]� ubf{ h}�ljs ljljwtfdf 
klg x|f; cfPsf]� 5 . yf]�/�}� v]�tLof]�Uo hldgaf6 w]�/�}� pAhgL lngsf nflu k|r'/� dfqfdf 
k|of]�u ul/�Psf /�f;folgs dn /� sL6gfzs ljiffbLn]� df6fsf]� pj{/�fzlSt 36\bf]� j|mddf 
/�x]�sf]� 5 . snsf/�vfgfsf]� ;ª\Vof a9\b}� uPsf]� x'gfn]� ltgLx¿af6 pT;lh{t xflgsf/�s 
Uof; jfo'd08ndf ldl;P/� k|b"if0f a9]�sf]� 5 . o;n]� ubf{ dflg;nfO{ ;f; km]�g{sf 
nflu z'4 xfjf kfpg d'l:�sn ePsf]� 5 . k|b"if0fn]� jfo'nfO{ dfq xf]�Og, hn;Dkbfsf]� 
:�t/� klg 36fO/�x]�sf]� cj:�yf 5 . o;/�L k|fs[lts ;|f]�tsf]� k|lt:�yfkgeGbf ltgLx¿sf]� 
k|of]�usf]� b/� a9\bf k|fs[lts ;|f]�tsf]� ljgfz x'G5 . Hjfnfd'vL k'm6\bf vlgh OGwg, 
jg;Dkbf cflb h:�tf k|fs[lts ;|f]�tx¿ an]�/� klg ltgLx¿sf]� ljgfz x'G5 . pko{'St 
tYosf cfwf/�df k|fs[lts ;|f]�tsf]� ljgfzsf sf/�s tÎjx¿nfO{ ;ª\If]�kdf o;/�L JoSt 
ug{ ;lsG5 M

1. 	 a9\bf]� hg;ª\Vof /� c;Gt'lnt a;fOF;/�fO
2. 	 cJojl:�yt s[lif÷v]�tL k|0ffnL
3. 	 jghª\un km8fgL /� 89]�nf]�
4. 	 k|fs[lts ;|f]�tsf]� cTolws vkt
5. 	 k|b"if0f
6. 	 cf}�Bf]�lus /� k|fljlws ljsf;
7. 	 k|fs[lts k|sf]�k

lj|mofsnfk 4.3

k|fs[lts ;|f]�tsf]� ljgfz x'“bf xfd|f]� b}�lgsLdf s]� c;/� kg{ ;S5, tflnsfdf lbOPsf 
If]�qx¿ ljgfz x'g]� sf/�0f, c;/� /� pSt c;/�sf]� Go"gLs/�0f ug]�{ pkfo pNn]�v ug{'xf]�;\ .

j|m=;= c;/� kg]�{ If]�q c;/� Go"gLs/�0fsf pkfo

1. kfgL
2. OGwg
3. jghª\un
4. vlgh r6\6fg /� wft'
5. h}�ljs ljljwtf
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4.3 7f]�; kmf]�xf]�/�d}�nfsf]� Joj:�yfkg (Management of solid waste)

xfdf 3/�leq ljleGg sfd ubf{, snsf/�vfgf /� pBf]�uwGbf ;~rfng ubf{, s[lifsfo{nufot 
ljleGg lj|mofsnfkx¿ ;~rfng ubf{ sfd gnfUg]� j:�t'x¿ lgl:�sG5g\ . o;/�L lg:�s]�sf 
cgfjZos j:�t'nfO{ kmf]�xf]�/�d}�nf elgG5 . kmf]�xf]�/�d}�nf lg:�s]�s}� 7fpFdf /�flv5f]�8\bf jf 
c;'/�lIft tj/�n]� lj;h{g ubf{ xfd|f]� :�jf:�Yosf ;fy}� jftfj/�0f ;Gt'ngdf klg uDeL/� 
c;/� k5{ . lrqdf g]�kfns}� ;x/�leq ;ª\slnt kmf]�xf]�/�d}�nf b]�vfOPsf]� 5 . pSt lrqsf]� 
cjnf]�sg u/�L lgDglnlvt k|Zgaf/�]� 5nkmn ug'{xf]�;\ M

lrq 4.8

-s_	 kmf]�xf]�/�d}�nfsf]� o:�tf]� lj;h{g ubf{ dfgj :�jf:�Yodf s]� s]� c;/� kg{ ;S5 <

-v_	 o;af6 ufO{j:�t'nfO{ s]� s]� c;/� kg{ ;S5 <

-u_	 tkfO{Fsf]� 3/�af6 lgl:�sg]� kmf]�xf]�/�d}�nfsf]� Joj:�yfkg s;/�L ul/�Psf]� 5 <

-3_	 olb tkfO{Fsf]� 3/� jf ljBfnoglhs}� s'g}� snsf/�vfgf 5 eg]� To;af6 lg:�s]�sf 
s:�tf kmf]�xf]�/�d}�nfn]� xfd|f]� jftfj/�0fnfO{ k|efljt u/�]�sf 5g\ <

kmf]�xf]�/�d}�nf 7f]�;, t/�n jf Uof; cj:�yfdf x'g ;S5g\ . tL kmf]�xf]�/�d}�nfdWo]� s'g}� s'lxg]� 
(bio-degradable) /� s'g}� gs'lxg]� (non- biodegradable) lsl;dsf x'G5g\\ . km/�s 
km/�s lsl;dsf kmfxf]�/�d}�nfnfO{ km/�s km/�s tl/�sfn]� Joj:�yfkg u/�]�/� dfq jftfj/�0fnfO{ 
;kmf /� ;Gt'lnt /�fVg ;lsG5 .
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kmf]�xf]�/�d}�nfaf6 x'g]� k|b"if0fn]� k|fs[lts ;|f]�tdf x|f; NofpF5 . lxhf]�cfh o;sf]� Joj:�yfkg 
sfo{ w]�/�}�h;f]� b]�zsf nflu r'gf}�tLsf ¿kdf /�x]�sf]� kfOG5 . 7f]�; kmf]�xf]�/�d}�nfsf]� plrt 
Joj:�yfkg ug{ ;s]�df k|b"if0f ;d:�ofsf]� ;dfwfg x'g'sf ;fy}� sRrf kbfy{{sf]� pknAwtf 
/� cfly{s ;|f]�t klg a9\g]� x'G5 . o; sfo{sf nflu 3 R's ljlw clt k|efjsf/�L ePsf]� 
kfOPsf]� 5 h;nfO{ lgDgfg';f/� pNn]�v ug{ ;lsG5 M

-s_ sd k|of]�u jf Go"gLs/�0f (Reduction)
-v_ k'gM k|of]�u (Re-use)
-u_ k'gM rj|m0f (Re-cycle)

-s_ sd k|of]�u jf Go"gLs/�0f (Reduction)
k|fs[lts ;|f]�tsf]� k|of]�udf ldtJolotf ckgfpg]� /� jftfj/�0fLo k|b"if0f x'g]� j:�t'sf]� 
pkof]�u 36fpg' g}� Go"gLs/�0f xf]� . ahf/�af6 ;/�;fdfg Nofpgsf nflu k6s k6s 
k|of]�u ug{ ldNg]� lsl;dsf]� emf]�nfsf]� 5gf]�6 ug{]�{ /� lsg]�sf ;fdfgx¿sf]� cgfjZos 
Koflsªsf ;fdfgx¿ 3/�df gNofpg' o; ljlwsf s]�xL pbfx/�0f x'g\ . o;f]� ePdf tL 
;fdu|Lsf]� pkof]�udf sdL cfpF5 . o;n]� ubf{ ;f]� kbfy{{sf]� pTkfbg 36\5 . xfdLn]� 
Knfl:�6ssf]� pkof]�u sd ub}�{ nu]�df o;sf]� dfu 36\5 /� pTkfbg klg 36\5 . o;n]� 
ubf{ jftfj/�0fdf kg]�{ gsf/�fTds c;/� sd k5{ . To;}� u/�L s[lifdf /�f;folgs dn 
sd k|of]�u ug'{k5{ . sL6gfzs ljiffbLsf]� k|of]�u 36fpFb}� n}�hfg'k5{ . o;sf]� ;6\6fdf 
sDkf]�:�6 dn /� h}�ljs ljlwaf6 ls/�fkm6\ofª\u|f dfg]�{ pkfox¿ k|of]�u ug'{k5{ .

-v_ k'gM k|of]�u (Re-use)

lrq 4.9

k'gM k|of]�u (Reuse) eGgfn]� Pp6f k|of]�hgsf nflu k|of]�u ul/�;s]�sf j:�t'nfO{ gkmfnL 
To;nfO{ csf]�{ k|of]�hgsf nflu k|of]�u ug'{ xf]� . cfkm"nfO{ cfjZos gePsf n'ufkmf6f 
jf cGo ;fdu|Lx¿ To;sf]� k|of]�u ug{ rfxg]� JolStnfO{ lbP/� o;sf]� k'gM k|of]�u ug{ 
;lsG5 . k'/�fgf /� yf]�qf n'ufx¿ ldnfP/� tlsof -l;/�fgL_, rs6L cflb tof/� ug{ 
;lsG5 . cem k'/�fgf n'ufx¿ d]�l;gdf /�fv]�/� ?jf -skf;_ pTkfbg ul/�G5 . To;af6 
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l;/�s, 8;gf cflb;d]�t agfpg ;lsG5 . o;/�L Pp6}� j:�t'nfO{ km]�l/� k|of]�u ubf{ o;sf]� 
ahf/�df cfjZostf 36\5 /� pTkfbg 36\g uO{ jftfj/�0fdf kg]�{ c;/� sd x'G5 . 
ahf/�df ;fdfg lsGg hfFbf Pp6}� emf]�nfnfO{ k6s k6s k|of]�udf Nofpg]� u/�]�df o;sf]� 
k'gMk|of]�u x'G5 . 3/�df k|of]�u ePsf sfFrsf af]�tnnfO{ lrgL, lrofkQL, g'g cflb 
/�fVg k|of]�u ug{ ;lsG5 . Knfl:�6ssf]� emf]�nfnfO{ k'gM k|of]�u ug]�{, b'wsf]� Knfl:6sdf 
df6f]� e/�]�/� udnfsf ¿kdf k|of]�u ug]�{, k]�okbfy{{sf Knfl:�6ssf af]�tnnfO{ sf6]�/� udnf 
agfO{ k|of]�u ug]�{ h:�tf sfo{ ug{ ;lsG5 .

-u_ k'gM rj|m0f (Re-Cycle)

k|of]�u ul/�;s]�sf k'/�fgf ;fdu|Lx¿nfO{ k'gM sRrf kbfy{{sf ¿kdf k|of]�u u/�L gofF 
;fdu|L tof/� ug]�{ sfo{nfO{ k'gM rj|m0f elgG5 . xfdLn]� k|of]�u ul/�;s]�sf cgfjZos 
sfkL, lstfanfO{ km]�l/� sfuh sf/�vfgfdf nu]�/� sfuh agfpg ;lsG5 . kmnfd, 
cfNdf]�lgod, tfdf, lkQn, cflb wft'sf ;fdfg k|of]�u ub}�{ hfFbf k'/�fgf]� ePdf To;nfO{ 
kufn]�/� k'gM gofF efF8f agfpg ;lsG5 . ljleGg wft'sf ;fdu|L agfpFbf lg:�sg]� 
6'j|mfx¿ km]�l/� kufn]�/� k|of]�u ug{ ;lsG5 . kmnfdsf 6'j|mf, wft'sf af6f, aflN6gnufot 
;fdfg agfpFbf lg:�sg]� 6'j|mf, wft'sf tf/� cflb kufn]�/� k'gM k|of]�u ug{ ;lsG5 . o;/�L 
k|of]�u eO;s]�sf ;fdfg k|of]�u u/�L km]�l/� ;fdu|L agfpg' k'gM rj|m0f xf]� . o;/�L 3 R's 
model sf]� k|of]�u u/�]�/� 7f]�; kmf]�xf]�/�d}�nfsf]� Joj:�yfkg ug{ ;lsG5 .

lj|mofsnfk 4.4
tkfO{“sf]� 3/�df /� ljBfnodf Go"gLs/�0f (Reduce), k'gM k|of]�u (Reuse) /� k'g M rj|m0f 
(Recycle) s;/�L ul/�Psf]� 5 < tn tflnsfdf eg'{xf]�;\ /� sIffdf 5nkmn ug'{xf]�;\ .

:�yfg (Place) Go"gLs/�0f (Reduce) k'gMk|of]�u (Reuse) k'gM rj|m0f (Recycle)

3/�df

ljBfnodf

kl/�of]�hgf sfo{ (Project work)
Knfl:�6ssf]� af]�tn lnP/� lrqdf b]�vfP 
h:�t}� To;df Kjfn agfO{ ljleGg la?jfx¿ 
h:�t}� k'lbgfsf]� 8f“7 jf xf“ufx¿ /�f]�Kg'xf]�;\ . 
;'?sf]� xKtf 5fofdf /�fVg'xf]�;\ /� lgoldt 
kfgL xfNg'xf]�;\ . o;af6 7f]�; kmf]�xf]�/�d}�nfsf]� 
Joj:�yfkg tyf jftfj/�0f ;+/�If0f;DaGwL s'g s'g kIfdf ;3fp k'Uof]�, 5nkmn ug'{xf]�;\ .

lrq 4.10
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kl/�of]�hgf sfo{ (Project work)

3/� jf ljBfnodf k|of]�udf NofOPsf sfuh /� Knfl:�6ssf]� k'gM k|of]�u u/�L ljleGg 
lsl;dsf ;fdfg tyf ;hfj6sf ;fdu|Lx¿ agfpg'xf]�;\ . ltgLx¿sf]� k|of]�u u/�]�/� sIffsf]�7f 
;hfpg'xf]�;\ .

cEof;

1.	 ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 cgjLs/�0fLo k|fs[lts ;|f]�t s'g xf]� <

-c_ bfp/�f 			   -cf_ sf]�Onf

-O_ kfgL 				   -O{_ df6f]�

-v_	 k|fs[lts ;|f]tsf] ljgfzsf sf/0f lbOPsf dWo] s'g xf]Og <

-c_	 jghª\un km8fgL

-cf_	 a9\bf] hg;ª\Vof / c;Gt'lnt a;fOF;/fO

-O_	 k|b"if0f

-O{_	 j[If/f]k0f

-u_	 af9Ln]� gbL lsgf/�df ug]�{ hgwgsf]� Iflt s;/�L Go"gLs/�0f ug{ ;lsG5 <

-c_ hn;|f]�tsf]� ;+/�If0f u/�]�/� 	 -cf_ l;d;f/�sf]� ;+/�If0f u/�]�/�

-O_ hnfwf/�sf]� ;+/�If0f u/�]�/� 	 -O{_ k|fs[lts ;|f]�tsf]� ;+/�If0f u/�]�/�

-3_	 k'/�fgf Knfl:�6ssf ;fdfgx¿nfO{ kufn]�/� gofF ¿k lbg' kmf]�xf]�/�d}�nfsf]� s'g 
Joj:�yfkg xf]� <

-c_ k'gM k|of]�u 			   -cf_ Go"gLs/�0f

-O_ k'gM rj|m0f 			   -O{_ c /� O b'a}�

-ª_	 hn;|f]�t, hnfwf/� /� l;d;f/� If]�qlar kfOg]� ;dfgtf s]� xf]� <

-c_	 kfgL /� hldgsf]� cGt/�lj|mofTds ;DaGw x'g'

-cf_	 kfgLsf]� ;|f]�t /� axfj If]�q kof{Kt x'g'
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-O_	 hgfj/� /� la?jfnfO{ ;xf/�f lbg'

-O{_	 kfgLsf ;|f]�tsf ¿kdf hnrj|mdf lge{/� /�xg'

-r_	 lbOPsfdWo]� s'g a'Fbfn]� h}�ljs ljljwtfnfO{ kl/�eflift u5{ <

-c_	 jftfj/�0fcg';f/� km/�s km/�s k|s[ltsf hLjx¿sf]� cl:�tTj /�xg'

-cf_	 km/�s km/�s :�yfgdf ;dfg k|sf/�sf /�xg'

-O_	 km/�s km/�s :�yfgdf km/�s km/�s xfjfkfgL kfOg'

-O{_	 jftfj/�0fcg';f/� km/�s km/�s k|fs[lts ;|f]�t kfOg'

2.	 lbOPsf zAbaf6 ;xL zAb 5fgL vfnL 7fp“df eg'{xf]�;\ M

jftfj/�0f, l;d;f/, k'gMrj|m0f, gjLs/�0fLo, h}�ljs ljljwtf, cgjLs/�0fLo, 
Go"gLs/�0f

-s_	 w]�/�}� lsl;dsf hgfj/� /� jg:�kltsf]� pknAwtf ===============xf]� .

-v_	 afx|} dlxgf kfgLn] 9fSg] bnbn hldgIf]qnfO{ =============== elgG5 .

-u_	 ;fdfgx¿ lsgd]�n ubf{ ;fdfg;Fu}� ltgsf kfs]�6x¿ 3/�df gNofpg]� k|of; 
======================== xf]� .

-3_	 k|fs[lts ;|f]�t cfˆgf]� pTklQ :�yndf l/�lQPkl5 k|lt:�yflkt ug{ yf]�/�}� ;do 
nfUg]� ;|f]�t ======================= sf]� pbfx/�0f xf]� .

3.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 h}�ljs ljljwtfsf]� dxÎj n]�Vg'xf]�;\ <

-v_	 sL6gfzs cf}ifwLsf] k|of]u lsg 36fpg'k5{ <

-u_	 s:�tf]� If]�qnfO{ l;d;f/� If]�q elgG5 <

-3_	 hnfwf/� If]�q lsg dxÎjk"0f{ x'G5 <

-ª_	 7f]�; kmf]�xf]�/�d}�nfsf]� Joj:�yfkg ug]�{ d'Vo pkfox¿ n]�Vg'xf]�;\ .

-r_	 yf]�/�}� v]�tLof]�Uo hldgaf6 w]�/�}� pAhgL lngsf nflu k|r'/� dfqfdf k|of]�u 
ul/�Psf /�f;folgs dn /� sL6gfzs ljiffbLn]� s;/�L k|fs[lts ;|f]�tsf]� 
ljgfz u5{ <
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-5_	 l;d;f/� If]�qsf]� dxÎjAff/�]� k|sfz kfg'{xf]�;\ .

-h_	 g]�kfn h}�ljs ljljwtfdf wgL 5 s;/�L, ts{ lbg'xf]�;\ .

-em_	 km/�s n]�Vg'xf]�;\ .

-c_	 k'gM k|of]�u /� k'gM rj|m0f

-cf_	 hnfwf/� If]�q /� l;d;f/� If]�q

-O_	 gjLs/�0fLo /� cgjLs/�0fLo ;|f]�t

-~f_	 jftfj/�0f /� h}�ljs ljljwtfsf]� kf/�:�kl/�s ;DaGwnfO{ JofVof ug'{xf]�;\ .

-6_	 k|fs[lts ;|f]�tsf]� k|of]�u ubf{ Wofg lbg'kg]�{ s'/�fx¿ n]�Vg'xf]�;\ .

-7_	 k|fs[lts ;|f]�t eg]�sf]� s]� xf]� /� o;nfO{ s'g s'g cfwf/�df juL{s/�0f ul/�Psf]� 
5 <

-8_	 k|fs[lts ;|f]�tsf]� ljgfzsf s'g}� kfFrcf]�6f sf/�s tÎjx¿af/�]� 5f]�6f]� j0f{g 
ug{'xf]�;\ .

4.	 lbOPsf]� lrqsf cfwf/�df k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-c_	 o; lj|mofsnfkn]� s[lif If]�qdf s]� c;/� u5{ <

-cf_	 o;n]�]� hn;|f]�t tyf hnfwf/�nfO{ s]� c;/� u5{ <

-O_	 o; lj|mofsnfkn]� jGohGt'nfO{ s;/�L k|efljt u5{ <

-O{_	 oxfF s'g s'g k|fs[lts ;Dkbf lbOPsf]� 5 <

-p_	 o;nfO{ lgoGq0f ug{ tkfO{Fsf]� e"ldsf s]� x'g ;S5 <
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hLjg k|lj|mof (Life Process)

lbOPsf]� lrqdf ;hLjdf x'g]� s]�xL hLjg k|lj|mof b]�vfOPsf]� 5 . o;sf]� cWoog u/�L 
lbOPsf k|Zgdf 5nkmn ug'{xf]�;\ M

hLjg 
k|lj|mof

pkfkrfog

kf]�if0f

k|hgg

kl/�jxg

Zjf;k|Zjf;

lgisf;g
lrq 5.1

-c_ hgfj/� /� jg:�klt b'a}�df x'g]� hLjg k|lj|mof s'g s'g x'g\ <
-cf_ oLdWo]� s'g}� Ps hLjg k|lj|mofdf c;Gt'ng ePdf hLjdf s:�tf]� c;/� knf{ <
-O_ s'g hLjg k|lj|mofåf/�f kf]�ifs tŒjx¿ z/�L/�sf k|To]�s sf]�ifdf k'¥ofpg]� sfo{ x'G5 <

;hLjx¿sf]� j[l4 x'g, afFRg /� cfˆgf]� j+z lj:�tf/� ug{sf nflu x'g]� k|lj|mofnfO{ 
hLjg k|lj|mof elgG5, h:�t}� M ltgLx¿ zlSt k|fKt ug{sf nflu vfgf vfg]�, krfpg]�, 
Zjf;k|Zjf; ug]�{ h:�tf sfo{ /� j+z lj:�tf/�sf nflu ;Gtfg pTkfbg ug]�{ sfo{ u5{g\ . 
o:�tf k|lj|mofn]� To; ;hLjnfO{ afFRg /� j+zsf]� lg/�Gt/�tf k|bfg ug{ ;Ifd agfPsf]� 
x'G5 . jg:�klt tyf dfgj z/�L/�df x'g]� Zjf;k|Zjf; lj|mof, kfrg lj|mof, kl/�jxg, 
lgisf;g lj|mof, k|hgg lj|mof, j[l4 cflb hLjg k|lj|mofsf s]�xL pbfx/�0f x'g\ .

%
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5.1 kl/�jxg (Transportation)

xfdL afFRgsf nflu vfgf vfG5f}�F . vfgfsf]� kfrg 
eO;s]�kl5 x/�]�s sf]�ifdf kf]�ifs tÎj s;/�L k'U5g\ 
xf]�nf < xfdLn]� vfPsf]� cf}�ifwL k]�6df uP klg To;sf]� 
c;/� cf}�Fnfsf]� 3fpdf s;/�L x'G5 xf]�nf <

;hLjsf]� z/�L/�df ePsf x/�]�s hLljt sf]�ifnfO{ :�j:�Yo 
/�xg /� afFRgsf nflu ltgLx¿nfO{ clS;hg, kf]�ifs tÎj 
tyf cGo kbfy{{sf]� cfjZostf k5{ . x/�]�s sf]�ifleq 
s]�xL o:�tf j:�t' klg aG5g\ h'g sf]�if tyf z/�L/nfO{ 
sfd nfUb}�gg\ . sf]�ifnfO{ cfjZos kg]�{ kbfy{{ sf]�if;Dd 
k'¥ofpg]� /� cgfjZos kbfy{{ sf]�ifaf6 ;DalGwt 
lgisf;g cª\u;Dd k'¥ofpg]� sfdnfO{ kl/�jxg (transportation) elgG5 . jg:�klt 
/� hgfj/�df of]� sfo{ km/�s km/�s ljlwaf6 x'G5 .

5.1.1 la?jfdf kl/�jxg (Transportation in plants)
lj|mofsnfk 5.1

p2]�Zo M la?jfdf x'g]� kl/�jxg cjnf]�sg ug'{

cfjZos ;fdu|L M ;]�tf]� u'nfkmsf]� km"n;lxtsf]� xfFuf, las/�, 
/�ª\uLg kfgL 

ljlw M Pp6f las/�df /�ª\uLg kfgL lnP/� To;df km"n;d]�tsf]� ;]�tf]� u'nfkmsf]� xfFufnfO{ 
8'afpg'xf]�;\ . sDtLdf cfwf 306f 5f]�8\g'xf]�;\ /� cjnf]�sg ug'{xf]�;\ .

5nkmn /� lgisif{ 

s]� u'nfkmsf]� km"nsf]� /�ª kl/�jt{g ePsf]� b]�Vg'eof]� < lsg xf]�nf, 5nkmn ug'{xf]�;\ . 
la?jfn]� h/�fsf]� dbtn]� df6f]�af6 ;f]�;]�sf]� kfgL /� nj0f hfOnd (xylem) tGt'af6 sf08, 
xfFuf /� kft;Dd k'¥ofpF5 . kftnufot xl/�of]� efudf lgdf{0f ePsf]� vfgf ˆnf]�od 
(phloem) tGt'n]� la?jfsf ;a}� efudf n}�hfG5 . oL ;a}� la?jfdf x'g]� kl/�jxgsf 
pbfx/�0f x'g\ . la?jfdf clS;hg, sfa{g8fOcS;fO8 h:�tf Uof;sf]� kl/�jxg klg 
x'G5 . o:�tf Uof; :�6f]�df6f h:�tf dl;gf l5›af6 leq k;L kfgLdf 3f]�lnP/� hfOnd 
tGt'af6 kl/�jxg x'G5g\\ .

lrq 5.2 la?jfdf x'g]� kl/�jxg

lrq 5.3
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5.1.2 hgfj/�df kl/�jxg (Transportation in Animals)

km/�s km/�s hgfj/�df km/�s km/�s tl/�sfn]� kl/�jxg x'G5 . ;/�n agf]�6 ePsf 
hgfj/�x¿df kl/�jxgsf nflu s'g vf; cª\u kfOFb}�g . ljsl;t hgfj/�x¿df kl/�jxg 
k|0ffnL /�x]�sf]� x'G5 . d]�?b08 gePsf hgfj/� /� d]�?b08 ePsf hgfj/�df x'g]� kl/�jxg 
klg km/�s km/�s ljlwaf6 x'G5 .

Pssf]�ifLo hgfj/�sf]� z/�L/� Pp6f dfq sf]�ifn]� ag]�sf]� x'G5 . cldaf h:�tf hgfj/�sf]� 
z/�L/�df ltgLx¿nfO{ cfjZos kg]�{ vfgf /� clS;hg h:�tf kbfy{{ sf]�iflemNnLaf6 leq 
l5g]�{ /� cgfjZos kbfy{{ sf]�iflemNnLaf6 g}� aflxl/�g]� x'G5g\\ . o:�tf kbfy{{ ;fO6f]�KnfHdaf6 
g}� kl/�jxg x'G5g\\ .

cf]�l:�6ofaf6 l5/�]�sf

clS;hg /� vfBkbfy{{

lrq 5.4 :�kf]�Ghdf x'g]� kl/�jxg

vfgf
sfd gnfUg]� kbfy{{

vf]�j|mf]� z/�L/�

d'v

aflx/�L tx leqL tx

lrq 5.5 xfO8«fdf x'g]� kl/�jxg

xfO8«f /� h]�lnlkm; h:�tf ;/�n agf]�6 ePsf ax'sf]�ifLo hgfj/�df 
kl/�jxgsf nflu ljz]�if k|sf/�sf cª\u /�x]�sf x'G5g\\ . logLx¿sf]� 
z/�L/�df l5› tyf d'v h:�tf Kjfn /�x]�sf x'G5g\\ h;af6 vfgf, kfgL, 
clS;hg z/�L/�leq k|j]�z u5{ . z/�L/�leq ePsf Sofgn -Canal_ jf 
tGt'n]� kl/�jxg u/�L sfd gnfUg]� kbfy{{ z/�L/�aflx/� kmfN5g\ .

dflg;nufot ljsl;t hgfj/�df kl/�jxgsf nflu k|0ffnLsf]� ljsf; 
ePsf]� x'G5 . o;dWo]� /�St;~rf/� k|0ffnL (blood circulatory 
system) k|d'v xf]� . of]� k|0ffnL /�ut (blood), /�StgnLx¿ (blood 
vessels) /� d'6' (heart) ldn]�/� ag]�sf]� x'G5 . clS;hg tyf kf]�ifs tÎj 
h:�tf kbfy{{ /�StgnL (blood vessels) x'Fb}� k|To]�s sf]�ifdf k'U5g\ . 
sf]�ifx¿n]� l8ˆo'hg ljlwaf6 cfjZos kf]�ifs tÎj ;f]�;]�/� lng]� /� 
sfd gnfUg]� kbfy{{nfO{ /�uts}� dfWodaf6 aflx/� -lgisfzg ug]{ cª\utkm{_ k7fpF5g\ .

lrq 5.6
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5.2 lgisf;g lj|mof (Excretion)

s]� tkfO{Fn]� laxfgLkv la?jfsf kftsf]� 
lsgf/�fdf kfgLsf yf]�kf 6fFl;P/� /�x]�sf]� 
b]�Vg'ePsf]� 5 < tL kfgLsf yf]�kf 
sxfFaf6 cfPsf xf]�nfg\ <

;hLjsf z/�L/�df ljleGg hLjg k|lj|mof 
;~rfng x'Fbf s]�xL o:�tf kbfy{{x¿ klg 
aG5g\ h'g z/�L/�nfO{ sfd nfUb}�gg\ . 
o:�tf kbfy{{x¿ z/�L/�leq /�lx/�xFbf 
xflgsf/�s kbfy{{sf]� lgdf{0f u/�L a]�kmfObf 
u5{g\ . o;}� u/�L s]�xL kbfy{{ z/�L/�leq cfjZostfeGbf a9L x'G5g\\ . To:�tf kbfy{{nfO{ 
z/�L/�af6 aflx/� kmfNg'kg]�{ x'G5 . ;hLjsf]� z/�L/�leq /�x]�sf cgfjZos kbfy{{ z/�L/�af6 
aflx/� kmfNg]� lj|mofnfO{ lgisf;g lj|mof (excretion) elgG5 . ljleGg dfqf /� ljleGg 
¿kdf jg:�klt /� hgfj/� b''a}�n]� lgisf;g u5{g\ .

5.2.1 la?jfdf lgisf;g lj|mof (Excretion in plants)

lj|mofsnfk 5.2

lrq 5.8

p2]�Zo M la?jfdf x'g]� lgisf;g cjnf]�sg ug'{

cfjZos ;fdu|L M udnfdf ePsf la?jf, ;]�tf]� Knfl:�6ssf y}�nf, 8f]�/�L jf wfuf]�

lrq 5.7
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ljlw M Pp6f la?jf lnP/� To;sf]� Pp6f xfFufnfO{ ;'Svf kf]�lnlygdf l5/�fP/� kf]�lnlygsf]� 
d'vnfO{ xfjf gl5g]�{ u/�L /�fd|/�L afFWg'xf]�;\ . rf/�kfFr 306fkl5 To; kf]�lnlygsf]� 
cjnf]�sg ug{'xf]�;\ .

5nkmn /� lgisif{ M  Knfl:�6ssf y}�nfleq s]� b]�lvof]�, 5nkmn u/�L lgisif{ lgsfNg'xf]�;\ .

la?jfn]� clS;hg, sfa{g8fOcS;fO8 /� kfgLsf]� lgisf;g u5{ . xl/�of la?jfn]� k|sfz 
;+Zn]�if0f lj|mof ubf{ lg:�s]�sf]� clS;hgsf]� s]�xL dfqf pSt la?jfn]� g}� Zjf;k|Zjf;df 
k|of]�u u5{ eg]� a9L ePsf]� clS;hg jfo'd08ndf kmfN5 .

lrq 5.9

la?jfn]� Zjf;k|Zjf; ubf{ la?jfnfO{ grflxg]� sfa{g8fOcS;fO8 Uof; jfo'd08ndf 
:�6f]�df6faf6 kmfN5 . la?jfn]� a9L ePsf]� kfgLnfO{ pT:�j]�bg (transpiration) lj|mofaf6 
afkmsf ¿kdf :�6f]�df6faf6 aflx/� kmfN5 . la?jfsf kftsf 6'Kkfdf /�x]�sf xfO8fyf]�8 
-hydathode_ eGg]� ;fgf l5b|af6 cgfjZos kfgL yf]�kfsf ¿kdf lgisf;g x'G5 . o; 
k|lj|mofnfO{ u6]�;g -guttation_ elgG5 . la?jfdf hgfj/�sf]� h:�tf ljz]�if lsl;dsf 
lgisf;g cª\u x'Fb}�gg\ . s]�xL la?jfn]� vf]�6f]� (resin), b'w h:�tf]� kbfy{{ (latex) /� t]�n 
h:�tf]� kbfy{{ (oily substances) lgisf;g u5{g\ .

5.2.2 hgfj/�df lgisf;g lj|mof (Excretion in Animal)

hgfj/�df lgisf;g lj|mofsf nflu lgisf;g k|0ffnL /�x]�sf]� x'G5 . ;a}� hgfj/�sf]� 
lgisf;g k|0ffnLdf Pp6}� lsl;dsf cª\u xF'b}�gg\ . Pssf]�ifLo hgfj/�df lgisf;g 
sf]�iflemNnLaf6 x'G5 . l8ˆo'hg ljlwaf6 Pssf]�ifLo hgfj/�nfO{ sfd gnfUg]� kbfy{{ 
sf]�iflemNnL xF'b}� aflx/� lgl:�sG5g\ . km6\ofª\u|f h:�tf ls/�fdf lgisf;g sfo{ dflNkmlhog 
6\o'a'n (malphigian tubule) eGg]� gnLaf6 x'G5 .
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dflg; /� cGo ljsl;t hgfj/�x¿df 5fnf, kmf]�S;f]� /� lduf}�{nf h:�tf cª\uaf6 lgisf;g 
x'G5 . ljsl;t hgfj/�x¿sf]� z/�L/�df 5fnfn]� kl;gf, kmf]�S;f]�n]� sfa{g8fOcS;fO8 /� 
lduf}�{nfn]� d"qsf ¿kdf lgisf;g u5{ . 5fnfdf /�x]�sf kl;gf u|lGyn]� a9L kfgL, nj0f 
/� o'l/�ofsf]� lgisf;g u5{g\ .

	 cldaf	 xfO8«f	 km6\ofª\u|f
lrq 5.10

kmf ]�S;fn]� Zjf;k|Zjf; lj|mofdf pTkGg 
sfa{g8fOcS;fO8nfO{ aflx/� kmfNg]� sfo{df 
dbt u5{ . dfgj z/�L/�df d"q k|0ffnLn]� 
lgisf;gdf k|d'v e"ldsf v]�N5 . o; k|0ffnLsf]� 
lgdf{0f b'O{cf]�6f lduf}�{nf (kidneys), b'O{cf]�6f 
d"qgnL (ureters), Pp6f d"qy}�nL (urinary 
bladder) /� Pp6f d"qdfu{ (urethra) n]� u/�]�sf 
5g\ . lduf}�{nf d"q k|0ffnLsf]� Ps k|d'v cª\u 
xf]� . o;n]� /�utaf6 a9L ePsf]� kfgL, nj0f, 
xflgsf/�s /�;fognfO{ -o'l/�of, o'l/�s cDn_ 
5fg]�/� d"q jf lk;fasf ¿kdf 5'6\ofpF5 . 
o;/�L 5'6\ofOPsf]� d"qnfO{ d"qgnLn]� d"qy}�nLdf 
n}�hfG5 . d"qy}�nLdf hDdf ePsf]� d"q d"qdfu{ 
xF'b}� z/�L/�aflx/� ˆofFlsG5 .

lj|mofsnfk 5.3
Pp6f rf6{k]�k/�df dfgj d"q k|0ffnLsf]� gfdfª\lst lrq agfO{ To;nfO{ pko'St 
/�ªn]� /�ª\ufpg'xf]�;\ . pSt lrq k|of]�u u/�L sIffdf d"q k|0ffnLsf af/�]�df 5nkmn  
ug'{xf]�;\ .

lrq 5.11
d"qdfu{

lk;fay}nL

d"qgnL

lduf}{nf
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5.2.3 	 la?jf /� hgfj/�df x'g]� lgisf;g lj|mofdf km/�s (Differences between 
excretion in animals and plants)

lj|mofsnfk 5.4

lbOPsf]� tflnsf k"/�f ug'{xf]�;\ M

hgfj/� km/�skgsf]� cfwf/� la?jf

========================= lgisf;g cª\u =================================

========================= lgisfl;t kbfy{{ =============================

========================= lgisfl;t kbfy{{sf]� pkof]�u ================================

5.3 Zjf;k|Zjf; lj|mof (Respiration)

s]� xfdL nfdf]� ;do;Dd ;f; gkm]�/�L a:�g ;S5f}�“ <

;hLjn]� vfPsf vfg]�s'/�fsf]� kfrg /� kl/�jxg dfq eP/� To;af6 zlSt k|fKt x'Fb}�g . 
zlSt k|fKt ug{sf nflu vfgfaf6 k|fKt kf]�ifs tÎjx¿ /�f;folgs k|lj|mofaf6 
6'lj|mg'k5{ . pSt sfo{ sf]�ifleq clS;hgsf]� pkl:�yltdf x'g]� u5{ . o; sfo{sf nflu 
cfjZos clS;hg Zjf;k|Zjf; lj|mofaf6 k|fKt x'G5 . Zjf;k|Zjf; lj|mofaf6 pTkGg 
zlStsf]� k|of]�uaf6 g}� ljleGg lsl;dsf sfd ug{ /� z/�L/�leq x'g]� hLjg k|lj|mof 
;~rfng ug{ ;Dej ePsf]� xf]� . vfgfdf ePsf]� kf]�ifs tÎj 6'lj|mP/� zlSt pTkGg 
x'g]� lj|mof Zjf;k|Zjf; xf]� . o; lj|mofnfO{ 5f]�6s/�Ldf tn lbOPcg';f/� JoSt ug{  
;lsG5 M

kf]�ifs tÎj -Un'sf]�h_ ± clS;hg  kfgL ± sfa{g8fOcS;fO8 ± zlSt

s]� ;f; km]�g'{ (breathing) /� Zjf;k|Zjf; lj|mof (respiration) ug'{ Pp6}� k|lj|mof xf]� < 
;f; km]�g]�{ lj|mofdf z/�L/�df s]�jn Uof;sf]� cfbfgk|bfg x'G5 . Zjf;k|Zjf; lj|mof 
sf]�ifleq x'g]� hl6n k|lj|mof xf]� . s]� la?jfx¿n]� Zjf;k|Zjf; lj|mof u5{g\ < hgfj/� 
/� la?jf ;a}�n]� Zjf;k|Zjf; lj|mof u5{g\ . b'a}�n]� ;f; km]�bf{ clS;hg lnG5g\ /� 
sfa{g8fOcS;fO8 kmfN5g\ .
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5.3.1 la?jfx¿df Zjf;k|Zjf; lj|mof (Respiration in plants)

lj|mofsnfk 5.5
p2]�Zo M s]� la?jfn]�]� ;f; km]�bf{ sfa{g8fOcS;fO8 Uof; 
kmfN5 <

cfjZos ;fdu|L M sf]�lgsn ̂ nf:�s, las/�, Pp6f Kjfn ePsf]� 
ss{, U cfsf/�sf]� sfFrsf]� gnL, r'gkfgL

ljlw M Pp6f sf]�lgsn ˆnf:�s lnP/� To;df s]�xL cª\s'l/�t 
rgf jf s]�/�fp /�fVg'xf]�;\ . pSt ˆnf:�sdf ss{sf ;xfotfn]� 
U cfsf/�sf]� sfFrsf]� gnL h8fg ug'{xf]�;\ . sfFrsf]� gnLsf]� 
csf{]� 5]�p r'gkfgL /�flvPsf]� las/�df 8'afpg'xf]�;\ . sl/�a 
cfwf 306fkl5 r'gkfgLdf cfPsf]� kl/�jt{g x]�g'{xf]�;\ .

5nkmn /� lgisif{ M r'gkfgL lsg b'lwnf]� eof]� <

sf]�lgsn ˆnf:�sdf /�x]�sf]� cª\s'l/�t lapn]� ;f; 
km]�bf{ 5f]�8]�sf]� sfa{g8fOcS;fO8n]� r'gkfgLnfO{ 
b'lwnf]� agfPsf]� xf]� . o; k|of]�un]� of]� k|dfl0ft u5{ 
ls la?jfn]� klg ;f; km]�bf{ sfa{g8fOcS;fO8 
kmfN5g\ .

nfdf]� ;do;Dd vfgf /� kfgL gvfO{ a:�bf z/�L/� 
lsg sdhf]�/� ePsf]� xf]�nf < vfgf vfPsf]� b'O{rf/� 
306fkl5 ef]�s lsg nfu]�sf]� xf]�nf <

hgfj/�x¿n]� Zjf;k|Zjf; lj|mof ug{ ljleGg 
tl/�sf /� km/�s km/�s cª\ux¿sf]� k|of]�u u5{g\ . 
Pssf]�ifLo hgfj/�, :�kf]�Gh /� xfO8«f h:�tf 
hgfj/�n]� Zjf;k|Zjf; lj|mofdf s'g cª\usf]� 
k|of]�u u5{g\, 5nkmn ug{'xf]�;\ .

Pssf]�ifLob]�lv ljsl;t hgfj/�x¿n]� ;f; km]�g{ 
sf]�iflemNnL, l5b|x¿, :�kfO/�]�sn, 5fnf, luN;, 
gfs, d'v, kmf]�S;f]� cflb cª\ux¿sf]� k|of]�u u5{g\ .

lrq 5.12

lrq 5.13

lrq 5.14 
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xfdL kmf]�S;faf6 ;f; k]�m5f{ }� . 
o; k|0ffnLsf ]� lgdf {0f gfs, 
Zjf;gnLx¿ /� km f ] �S;faf6 
ePsf]� x'G5 . gfssf]� ;DaGw 
Zjf;gnL;Fu x'G5 . Zjf;gnLx¿ 
5ftLleq /�x]�sf b'O{cf]�6f kmf]�S;f]�;Fu 
(lungs) hf]�l8Psf x'G5g\ . kmf]�S;f]� 
eg]�sf ]� 5ftLleq /�x]�sf ]� y}�nL 
h:�tf]� /�rgf xf]� . o;df cgluGtL 
xfjfsf ;;fgf y}�nLx¿ (alveoli) 
/�x]�sf x'G5g\\ . ;f; km]�bf{ gfs 
x'Fb}� l5/�]�sf]� xfjf Zjf;gnL x'Fb}�  
PlNecf]�n;df k'U5 . PlNecf]�n;sf]� 
j/�k/� Soflkn/�Ldf /�x]�sf]� /�utn]� 
xfjfaf6 clS;hg ;f]�;]�/� lnG5 . 
o;}� u/�L pSt /�utn]� af]�s]�sf]� 
sfa{g8fOcS;fO8 ToxL xfjfdf 
5f]�8\5 /� z'4 x'G5 . Tof]� z'4 /�utn]� 
pSt clS;hgnfO{ sf]�if sf]�ifdf k'¥ofpF5 . sf]�ifdf clS;hgsf]� dbtn]� vfBkbfy{{sf]� 
ljR5]�bg eO{ zlSt pTkGg x'G5 . hLjx¿n]� hLjg k|lj|mof ;~rfng ug{ pSt zlStsf]� 
k|of]�u u5{g\ .

lrq 5.15 dfgj Zjf;k|Zjf; k|0ffnL

6la{g]6\;

Po/ Og÷cfp6

cNe]cf]n

O2 in

CO2 out

gfs
OlkUnf]l6;
6«flsof

a|f]ª\s; 

kmf]S;f]

8fok|mfd

cNe]cf]nL 
-xfjfsf y}nL_

cNe]cf]nf/ 
8S6

/]:kfO/]6/L  
a|f]lGscf]n
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cEof;

1.	 lbOPsf ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 s'g k|lj|mofdf cgfjZos kbfy{{ sf]�ifaf6 lgisf;g cª\u;Dd cfpF5 <

-c_ Zjf;k|Zjf; 			  -cf_ /�St;~rf/�

-O_ lgisf;g 			   -O{_ k|hgg

-v_	 s'g efudf clS;hg /� sfa{g8fOcS;fO8sf]� ;f6km]�/� x'G5 <

-c_ lduf}�{nf 			   -cf_ n]�lG6;]�n

-O_ hfOnd 			   -O{_ PlNecf]�n;

-u_	 ls/�fx¿sf]� Zjf;k|Zjf; cª\u s'g xf]� <

-c_ :�6f]�df6f 			   -cf_ :�kfO/�]�sn

-O_ n]�lG6;]�n 			   -O{_ 5fnf

-3_	 la?jfdf x'g]� kfgLsf]� lgisf;g;Fu s'g egfO ;To xf]� <

-c_	 la?jfn]� kfgLnfO{ afkmsf ¿kdf lgisf;g u5{ .

-cf_	 la?jfn]� kfgLnfO{ yf]�kfsf ¿kdf lgisf;g u5{ .

-O_	 la?jfn]� kfgLnfO{ afkm /� yf]�kf b'a}�sf ¿kdf lgisf;g u5{ .

-O{_	 la?jfn]� kfgLsf]� ;a}� ¿kdf lgisf;g u5{ .

-ª_	 kf]�ifs tÎj -Un'sf]�h_±clS;hg  kfgL±sfa{g8fOcS;fO8±zlSt 

	 of]� /�f;folgs k|ltlj|mof s'g hLjg k|lj|mof;Fu ;DalGwt 5 <

-c_ kfrg 			   -cf_ kl/�jxg

-O_ lgisf;g 			   -O{_ Zjf;k|Zjf;
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-r_	 ;fOsg tyf :�kGh h:�tf ax'sf]�ifLo kf]�l/�km]�/�fdf kl/�jxg k|lj|mof s;/�L 
x'G5 <

-c_	 logLx¿df Sofgn k|0ffnLdfkm{t kl/�jxg x'G5 .

-cf_	 logLx¿df ljz]�if tGt' k|0ffnLdfkm{t kl/�jxg x'G5 .

-O_	 logLx¿df sf]�iflemNnLdfkm{t kl/�jxg x'G5 .

-O{_	 logLx¿df l;nG6]�/�f]�gdfkm{t kl/�jxg x'G5 .

2.	 lbOPsf zAbx¿af6 pko'St zAb 5fg]�/� vfnL 7fp“df eg'{xf]�;\ M

hLjg k|lj|mof, sfa{g8fOcS;fO8, Zjf;k|Zjf;, lgisf;g lj|mof, clS;hg, 
;fO6f]�KnfHd

-s_	 vfgfnfO{ 6'S|ofP/� zlSt k|fKt x'g]� sfo{ ====================== lj|mofdf x'G5 .

-v_	 la?jfn]� Zjf;k|Zjf; ubf{ ======================Uof; lnG5g\ . .

-u_	 Pssf]�ifLo ;hLjsf]� z/�L/�sf]� ==================== af6 kl/�jxg x'G5 .

-3_	 ;hLjsf]� z/�L/�df dfq kfOg]� lj|mofnfO{ =============================elgG5 .

3.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 dfgj z/�L/�df x'g]� lgisf;g lj|mofsf]� 5f]�6f]� j0f{g ug'{xf]�;\ .

-v_	 la?jfdf kl/�jxg s;/�L x'G5 <

-u_	 Zjf;k|Zjf; lj|mofsf]� dxÎjaf/�]� k|sfz kfg'{xf]�;\ .

-3_	 Pssf]�ifLo hgfj/�sf]� lgisf;g lj|mof s;/�L x'G5 <

-ª_	 la?jfx¿sf]� lgisf;g lj|mofaf/�]� j0f{g ug{'xf]�;\ .

-r_	 dfgjdf Zjf;k|Zjf; lj|mofaf/�]� 5f]�6s/�Ldf n]�Vg'xf]�;\ .

-5_	 ls/�f /� df5fsf]� Zjf;k|Zjf; lj|mofdf km/�s n]�Vg'xf]�;\ .
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-h_	 hgfj/� /� la?jfdf x'g]� lgisf;g lj|mofdf s]� km/�s 5 <

-em_	 xfdL bf}�8Fbf :�jFf :�jfF x'g]� /� d'6'sf]� w8\sg b'a}� lj|mof s;/�L a9\5, JofVof 
ug'{xf]�;\ .

-~f_	 lbOPsf]� lrqsf cfwf/�df tn ;f]�lwPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

P

Q

-c_	 oL cª\u ;d"xsf]� sfd s]� xf]� <

-cf_	 P sf]� gfd n]�Vg'xf]�;\ .

-O_	 s'g efudf PlNecf]�n; x'G5 <

-O{_	 Q sf]� sfd n]�Vg'xf]�;\ .

-p_	 clS;hg /� sfa{g8fOcS;fO8sf]� ;f6k]�m/� s'g efudf x'G5 <

-6_	 dfgj z/�L/�df d"qsf ¿kdf lgisfl;t kbfy{{nfO{ 5'6\ofpg]� /� z/�L/�aflx/� 
kmfNg]� cª\u ;d"xsf]� lrq agfO{ s'g}� rf/� efusf]� gfds/�0f ug'{xf]�;\ .
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an /� rfn (Force and Motion)

xfdL b}�lgs hLjgdf ljleGg lsl;dsf sfd u5f}�{F . tL sfd ug{sf nflu an nufpg'kg]�{ 
x'G5 . h'g j:�t'df an nufOG5 To;df ansf]� c;/� b]�vf kg{ ;S5 . rfndf ePsf]� 
j:�t'n]� :�yfg kl/�jt{g u5{ . j:�t'sf]� rfn l;wf jf afª\uf]�l6ª\uf]�]� af6fdf x'G5 . o; 
PsfOcGtu{t b'/�L, :�yfgfGt/�0f, j]�u, ult, u'?Tj an, tf}�n, 3if{0fan /� sfo{ tyf 
;fdYo{af/�]� 5nkmn u/�f}�F .

6.1 b'/�L tyf :�yfgfGt/�0f (Distance and displacement)

/�d]�zsf]� 3/� A 7fpFdf 5 . 
pgsf]� 3/�sf]� k"j{df B 7fpFdf 
/�x]�sf]� ljBfno hfg]� b'O{cf]�6f 
af6f /�x]�5g\ . af6f]� …�vÚ� df 
/�x]�sf]� k'n eTs]�sf]� x'gfn]� 
pgL af6f]� …�sÚ� eP/� ljBfno 
hfG5g\, h'g afª\uf]�l6ª\uf]� 5 .

s]� To; af6fdf /�d]�z Pp6}� lbzfdf lxF8\5g\ xf]�nf < /�d]�zsf]� 3/� /� ljBfnolarsf]� 
;a}�eGbf 5f]�6f]� b'/�L ePsf]� af6f]� s'g xf]� <

s'g}� lglZrt lbzf gePsf]� af6f]� æsÆ n]� A /� B larsf]� b'/�L (distance) b]�vfpF5 eg]� 
af6f]� ævÆ n]� k"j{ lbzfdf :�yfgfGt/�0f (displacement) b]�vfpF5 .

lj|mofsnfk 6.1

Pp6f gfKg]� lkmQf lnP/� ;fyL;“u ljBfnosf]� rp/�df hfg'xf]�;\ . lrqdf b]�vfP h:�t}� 
ljGb' A, B, C /� D lrx\g nufpg'xf]�;\ . To;kl5 Ps hgf ;fyLnfO{ A af6 lx“8\g ;'? 
u/�L B /� C x'“b}� D ;Dd k'Ug eGg'xf]�;\ . tkfO{“sf ;fyLn]� kf/� u/�]�sf]� hDdf b'/�L gfk]�/� 
kQf nufpg'xf]�;\ .

^

lrq 6.1 b'/�L /� :�yfgfGt/�0f

A

B3/�
ljBfno

af6f]� s

af6f]� v
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hDdf b'/�L = A b]�lv B ;Ddsf]� b'/�L +B b]�lv  
C ;Ddsf]� b'/�L + C b]�lv D ;Ddsf]� b'/�L

ca A b]�lv D ;Ddsf]� b'/�LnfO{ gfk]�/� :�yfgfGt/�0f kQf 
nufpg'xf]�;\ .

s]� b'/�L /� :�yfgfGt/�0f ;dfg 5 < s]� b'/�L /� :�yfgfGt/�0fsf]� 

lbzf ;dfg 5 < :�yfgfGt/�0f s'g lbzfdf ePsf]� 5 <

b'/�L eg]�sf]� Pp6f :�yfgaf6 csf]�{ :�yfgdf hfFbf kf/� ul/�Psf]� af6fsf]� hDdf nDafO xf]� . 

o;nfO{ d n]� ;ª\s]�t ul/�G5 . b'/�LnfO{ k"0f{ ¿kdf JoSt ug{ dfg dfq eP k'U5 . h'g 

kl/�df0fnfO{ dfg -magnitude_ dfqaf6 JoSt ug{ ;lsG5, To;nfO{ :�s]�n/� kl/�df0f 

elgG5 . To;}�n]� b'/�L :�s]�n/� kl/�df0f (scalar quantity) xf]� . b'/�LnfO{ j]�u (speed) /� 
;dosf]� u'0fgkmnsf ¿kdf u0fgf ug{ ;lsG5 . o;sf]� P;=cfO{= PsfO ld6/� (m) xf]� .

b'/�L (distance) = j]�u (speed)  ;do (time)

s'g Ps :�yfgaf6 csf]�{ :�yfg;Ddsf]� ;a}�eGbf 5f]�6f]� b'/�L :�yfgfGt/�0f xf]� . :�yfgfGt/�0fsf]� 

lglZrt lbzf x'G5 . o;nfO{ S af6 ;ª\s]�t ul/�G5 . o;nfO{ k"0f{ ¿kdf JoSt ug{sf 

nflu dfgsf]� ;fy}� lbzfsf]� klg cfjZostf k5{ . dfg -magnitude_ /� lbzf b'a}� x'g]� 

ef}�lts kl/�df0fnfO{ e]�S6/� kl/�df0f elgG5 . To;}�n]� :�yfgfGt/�0f e]�S6/� kl/�df0f (vector 
quantity) xf]� . :�yfgfGt/�0fnfO{ ult (velocity) /� ;dosf]� (time)� u'0fgkmnaf6 lgsfNg 

;lsG5 . o;sf]� P;= cfO{= PsfO ld6/� (m) g}� xf]� .

:�yfgfGt/�0f (displacement) = ult (velocity)  ;do (time)

lj|mofsnfk 6.2

lrqdf /�f]�zgL lx“8]�sf]� af6f]� A, B, C /� D b]�vfOPsf]� 
5 . olb ltgL ljGb' A af6 lx“8\g ;'? u/�]�/� km]�l/� 
pSt ljGb'df g}� kmls{lG5g\ eg]� lgDglnlvt k|Zgx¿df 
5nkmn u/�L lgisif{ lgsfNg'xf]�;\ M

lrq 6.2 b'/�L /� :�yfgfGt/�0f

C D

A B

3 m 3 m

5 m

5 m

B

A D

C

lrq 6.3 cfotfsf/� af6f]�
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k|=;= k|Zg cj:�yf sf/�0f
1. s'g cj:�yfdf b'/�Lsf]� dfg z"Go x'Fb}�g t/� :�yfgfGt/�0fsf]� 

dfg z"Go x'G5 <
2. s'g cj:�yfdf b'/�L /� :�yfgfGt/�0fsf]� dfg a/�fa/� x'G5 <

3. s'g cj:�yfdf :�yfgfGt/�0fsf]� dfg C0ffTds x'G5 <

/�f]�zgL A af6 lxF8]�/� km]�l/� A df g}� k'Ubf pgn]� kf/� ug]�{ :�yfgfGt/�0f z"Go x'G5 t/� pgn]� 
16 m b'/�L kf/� u/�]�sL x'lG5g\ . o;}� u/�L pgL A af6 B df k'Ubf b'/�L /� :�yfgfGt/�0f 
;dfg x'G5 lsgeg]� pSt b'/�L l;wf af6fdf 5 . /�f]�;gL C ljGb'af6 df]�l8Fbf ;'?df 
lxF8]�sf]� lbzfaf6 ljk/�Lt ePsf]� x'gfn]� :�yfgfGt/�0f C0ffTds x'G5 .

lj|mofsnfk 6.3
lbOPsf cfwf/�df 5nkmn ug'{xf]�;\ /� b'/�L /� :�yfgfGt/�0fdf km/�s n]�Vg'xf]�;\ M

km/�s 5'6\ofpg]� cfwf/�x¿ b'/�L :�yfgfGt/�0f

1. kl/�efiff

2. lbzf

3. :�s]�n/� jf e]�S6/�

4. j]�u jf ult;Fu ;DaGw

6.2 j]�u /� ult (Speed and velocity)

8f]�NdfnfO{ 3/�af6 af6f]� A sf]� 
k|of]�u u/�L dfdf3/� k'Ubf 30 
ldg]�6 ;do nfU5 eg]� pgsf]� 
lxF8fOsf]� j]�u kQf nufpgsf 
nflu pgn]� lxF8]�sf]� hDdf 
b'/�LnfO{ pSt b'/�L kf/� ug{ 
nfu]�sf]� ;don]� efu ug'{k5{ . 
pSt af6f]� …�AÚ� df lxF8\bf ltgn]� kf/� u/�]�sf]� b'/�L 1800 m 5 . o; cj:�yfdf, 

b'/L (distance) = 1800 m

;do (time) = 30 minutes = 30 × 60 = 1800 s

lrq 6.4 b'/�L /� :�yfgfGt/�0f

8f]Ndfsf] 3/�
dfdf3/

af6f]� A

af6f]� B

1200 m

1800 m
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j]�u 	 =
b'/L (distance)
;do (time)

	
=

d
t 		

	 = 
1800
1800  m/�s = 1m/�s

To;sf/�0f,

o; cj:�yfdf 8f]�Ndfsf]� j]�u 1m/�s 5 .

PsfO ;dodf j:�t'n]� kf/� u/�]�sf]� b'/�LnfO{ pSt j:�t'sf]� j]�u elgG5 . of]� :�s]�n/� kl/�df0f 
xf]� /� o;sf]� P;=cfO{= PsfO m/�s xf]� .

8f]�Ndfn]�]� af6f]� B lxF8\bf 3/�b]�lv dfdf3/�;Ddsf]� ;a}eGbf 5f]�6f]� b'/�L cyf{t\ :�yfgfGt/�0f 
1200 m dfq x'G5 . o; cj:�yfdf, 

ult	 =  
displacement -:yfgfGt/0f_

time -;do_

	 =  S
t 		

	 =  1200
1800  

m/�s = 0.67m/�s

To;sf/�0f, o; cj:�yfdf 8f]�Ndfsf]�]� ult 0.67m/�s k"j{ lbzflt/� x'G5 .

ult eg]�sf]� s'g}� j:�t'sf]� :�yfgfGt/�0fsf]� b/� -rate of displacement_ xf]� . PsfO ;dodf 
ePsf]� :�yfgfGt/�0f g}� j:�t'sf]� ult xf]� . of]� e]�S6/� kl/�df0f xf]� . o;sf]� P;=cfO{= PsfO 
m/�s xf]� .

lj|mofsnfk 6.4
lbOPsf cfwf/�df 5nkmn u/�L j]�u /� ultdf km/�s n]�Vg'xf]�;\ M

km/�s 5'6\ofpg]� cfwf/�x¿ j]�u ult
1. kl/�efiff

2. lbzf

3. :�s]�n/� jf e]�S6/�

4. b'/�L jf :�yfgfGt/�0f;Fu ;DaGw

6.2.1 ul0ftLo ;d:�of
pbfx/�0f 1

/�lxdfn]� P af6 Q x'Fb}� R ;Ddsf]� af6f]� kf/� ul/�g\ . ltgnfO{ P b]�lv Q ;Dd k'Ug 1 
ldg]�6 /� Q b]�lv R ;Dd k'Ug 2.5 ldg]�6 ;do nfUof]� . P b]�lv R ;Dd k'Ubf ltgsf]� 
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j]�u kQf nufpg'xf]�;\ . olb pgnfO{ P af6 l;w}� R ;Dd hfFbf klg ;dfg ;do nfUof]� 
eg]� pgsf]� ult slt xf]�nf <

oxfF,

b'/�L (d)= 32 m + 78 m = 110 m

:�yfgfGt/�0f (s) = 100 m

;do (t) = 1 min + 2.5min = 3.5

min = 3.5 × 60s =210 s

j]�u (speed) = ?

ult (velocity) = ? 

j]�usf]� kl/�efiffcg';f/�, 

j]�u 	 = d
t

	 =  
110
210  m/�s =0.52m/�s

ultsf]� kl/�efiffcg';f/�, 

	 ult	 = s
t

		  =  
100
210  m/�s = 0.48m/�s

To;sf/�0f /�lxdfsf]� j]�u 0.52 m/�s /� ult 0.48 m/�s P b]�lv R tkm{ 5 . 

pbfx/�0f 2

Pp6f sf/� 30 m/�s sf]� j]�udf uO/�x]�sf]� 5 . pSt sf/�nfO{ 80 km sf]� b'/�L kf/� ug{ 
slt ;do nfU5 <

oxfF,

b'/�L (d) = 80 km = 80 × 1000 m = 80000 m

j]u (speed) = 30 m/�s

;do (t) = ?

78 m

32 m 100 m

Q

P

R

S
lrq 6.5
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j]�usf]� kl/�efiffcg';f/�,

j]�u = d
t

or, 30 =  80000
t

or, t =  80000
t   = 2666.67s = 44.45 min.

To;sf/�0f sf/�nfO{ pSt b'/�L kf/� ug{ 44.45 ldg]�6 nfU5 .

6.3 u'?Tj an (Gravity)
lbOPsf lrq cjnf]�sg ug'{xf]�;\ . s]� em/�gfsf]� kfgL /� 3/�sf]� 6'Kkfaf6 v;flnPsf]� 
9'ª\ufsf]� rfnsf]� lbzf ;dfg 5 < o:�tf]� lsg ePsf]� xf]�nf < Ps}� l5g ;f]�Rg'xf]�;\ t .

Go'6gn]� ;qf}�F ztfAbLsf]� dWolt/� ?vaf6 :�ofp v;]�sf]� b]�Vbf o:�t}� lh1f;fsf]� pQ/�sf]� 
vf]�hL u/�]�sf lyP . pgn]� j:�t'sf]� k[YjLsf]� ;txlt/�sf]� v;fOsf sf/�0fsf ¿kdf k[YjLsf]� 
cfsif{0f zlStnfO{ klxrfg u/�]�sf lyP . 
k[YjLsf]� o; cfsif{0f annfO{ u'?Tj an 
(gravity) elgG5 . a|x\df08df /�x]�sf k|To]�s 
j:�t'n]� Pscsf{nfO{ o:�t}� cfsif{0f anåf/�f 
cfˆgf]� s]�Gb|lt/� tflg/�x]�sf x'G5g\\ eGg]� s'/�f 
klg Go'6gn]� g}� kQf nufP /� To; annfO{ 
u'?Tjfsif{0f an (gravitation) elgof]� . 
k[YjLnufot ;a}� cfsfzLo lk08df ePsf]� 
cfsif{0f annfO{ u'?Tj an elgG5 . u'?Tj an cfsfzLo lk08sf]� s]�Gb|lt/� nfu]�sf]� x'G5 .

k[YjLsf]� j/�k/� jfo'd08n 3]�l/�P/� /�xg ;Sg'sf]� sf/�0f klg k[YjLsf]� u'?Tj an g}� xf]� . 
o;}� u/�L k[YjLsf]� u'?Tj ann]� ubf{ cfsfzaf6 kfgL, cl;gf /� lxpF cflb k[YjLsf]� 
;txlt/� v:�5g\ . u'?Tj ans}� sf/�0fn]� ubf{ j:�t'nfO{ dfly kmfNbf jf tn embf{ 
To;sf]� ultdf kl/�jt{g cfpF5 . PsfO ;dodf j:�t'sf]� ultdf x'g]� kl/�jt{gnfO{ k|j]�u 
(acceleration) elgG5 . dfly uPsf]� jf tn em/�]�sf]� j:�t'df k[YjLsf]� u'?Tj ann]� ubf{ 
g}� k|j]�u pTkGg x'G5 . k[YjLsf]� u'?Tj ann]� ubf{ j:�t'df pTkGg x'g]� ePsfn]� o;nfO{ 
u'?Tj k|j]�u elgG5 . u'?Tj k|j]�u (g) sf]� cf}�;t dfg 9.8 m/�s2 x'G5 . k[YjLsf]� u'?Tj 
ann]� ubf{ g}� s'g}� j:�t'sf]� tf}�n x'G5 .

lrq 6.6 -s_ em/gf		  -v_ v;fn]sf] 9'ª\uf]
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lj|mofsnfk 6.5

k[YjLsf]� u'?Tj an gePsf]� eP xfd|f]� b}�lgs hLjgdf s]� s]� c;/� ky]�{ xf]�nfg\, 5nkmn 
u/�L lgisif{ sIffdf k|:�t't ug'{xf]�;\ .

6.4 tf}�n /� o;sf]� gfk (weight and its measurement)

lj|mofsnfk 6.6

p2]�Zo M j:�t'sf]� lk08 /� tf}�nsf]� ;DaGw kQf nufpg'

cfjZos ;fdu|L M km/�s lk08 ePsf b'O{cf]�6f 9'ª\uf, 8f]�/�L jf wfuf]�, l:�k|ª Aofn]�G; .

ljlw M Pp6f ;fgf]� /� Pp6f 7'nf]� 9'ª\uf lnP/� To;nfO{ 8f]�/�Ln]� afFw]�/� em'G8\ofpg ldNg]� 
agfpg'xf]�;\ . To;kl5 Pp6f l:�k|ª Aofn]�G; lnP/� kfn}�kfnf]� b'a}� 9ª\ufsf]� tf}�n gfKg'xf]�;\ 
/� lbOPsf]� tflnsfdf eg'{xf]�;\ M

9'ª\ufsf]� ;fOh tf}�n

;fgf]� 9'ª\uf

7'nf]� 9'ª\uf

5nkmn /� lgisif{ M b'a}sf] tf}n ;dfg gx'gfsf] sf/�0f s] xf]nf < 
lj|mofsnfkaf6 s]� lgisif{ lgsfNg ;lsG5 <

s'g}� j:�t'nfO{ k[YjLn]� cfˆgf]� s]�Gb|lt/� tfGg nufpg]� an g}� To; 
j:�t'sf]� tf}�n xf]� . ul0ftLo ¿kdf j:�t'sf]� lk08 /� u'?Tj k|j]�usf]� 
u'0fgkmn g}� To; j:�t'sf]� tf}�n xf]� . a9L lk08 ePsf]� j:�t'df a9L 
u'?Tj an nfU5 . sd lk08 ePsf]� j:�t'df sd u'?Tj an nfU5 . 
h'g j:�t'df u'?Tj an a9L nfU5 To; j:�t'sf]� tf}�n a9L x'G5 . tf}�n 
gfKgsf nflu l:�k|ª Aofn]�G; -sdfgLbf/� t/�fh'_ sf]� k|of]�u ul/�G5 . 
j:�t'sf]� tf}�n klg Ps k|sf/�sf]� an g}� ePsfn]� o;nfO{ Go'6g -N) PsfOdf gflkG5 .

j:�t'sf]� lk08 /� tf}�nlarsf]� ;DaGwnfO{ lbOPsf]� ;"qdf b]�vfOPsf]� 5 M

tf}�n (weight) = lk08 (mass) × u'?Tj k|j]�u (acceleration due to gravity)

cyf{t\ W = m × g

lrq 6.7
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ul0ftLo ;d:�ofx¿

pbfx/�0f 1
50 kg lk08 ePsf j:�t'sf]� tf}�n slt xf]�nf, lx;fa ug'{xf]�;\ . (g= 9.8 m/�s2)

oxfF,

lk08 (m) 		  = 50 kg 

u'?Tj k|j]�u (g) 	 = 9.8 m/�s2 

tf}�n (W) 		  = ?

;"qfg';f/�,

W 	 = m × g

	 = 50 × 9.8

	 = 490 N

To;sf/�0f pSt j:�t'sf]� tf}�n 490 N 5 . 

pbfx/�0f 2
1200N tf}�n ePsf j:�t'sf]� lk08 slt xf]�nf, lx;fa ug'{xf]�;\ M (g = 9.8 m/�s2)

oxfF,

tf}�n (W) 		  = 1200 N 

u'?Tj k|j]�u (g) 	 = 9.8 m/�s2 

lk08 (m) 		  = ?

;"qfg';f/�,

	 W 	 = m × g

	 m 	 = w
g

		  = 1200
9.8  = 122.45 kg

To;sf/�0f pSt j:�t'sf]� lk08 122.45 kg 5 .
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6.5 3if{0f /� o;sf]� k|s[lt (Friction and its nature)

tkfO{FF lxF8\bfv]�l/� af6fdf jf 3/�leq}� slxNo}� lrlKng'ePsf]� 5 < Ps k6s lrKn]�sf]� 
7fpF jf cj:�yf ;Demg'xf]�;\ t . s:�tf]� 7fpFdf lrlKng'ePsf]� lyof]� < ;'Svf jf lunf]�, 
lrNnf]� jf v;|f]�, u'8\g]� j:�t'dfly jf gu'8\g]� j:�t'dfly <

k|foh;f]� lunf, lrNnf /� u'8\g]� j:�t'n]� ;Dks{df /�x]�sf ;txlar sd /�f]�sfj6 pTkGg 
u5{g\ . o;sf]� ljk/�Lt ;fwf/�0ftM ;'Svf, v;|f /� gu'8\g]� j:�t'n]� ;Dks{df /�x]�sf 
;txlar a9L /�f]�sfj6 u5{g\ . s'g}� j:�t' s'g}� ;txdf rfndf cfpFbf ljk/�Lt lbzfaf6 
pTkGg x'g]� /�f]�sfj6 annfO{ 3if{0f (friction) elgG5 . j:�t' hlt g}� lrNnf]� eP klg 
k"0f{ ¿kdf lrNnf]� -perfect smooth_ x'Fb}�g . Pp6f x]�G8 n]�G; lnP/� s'g}� sf7sf]� 6'j|mf 
jf c¿ s'g}� ;txsf]� cjnf]�sg ubf{ To; ;txdf p7]�sf /� blaPsf efu b]�lvG5g\ . 

;txdf p7]�sf]� efunfO{ k|f]�h]�S;g /� blaPsf]� efunfO{ l8k|]�;g elgG5 . s'g}� j:�t'nfO{ 
csf]�{ j:�t'sf]� ;txdf l3;fbf{ Pp6fsf]� k|f]�h]�S;g csf{sf]� l8k|]�;gdf c8\lsG5 . To;}�n]� 
j:�t'sf]� rfnsf]� lj?4df ljk/�Lt lbzfaf6 /�f]�sfj6 cyf{t\ 3if{0f pTkGg x'G5 .

lj|mofsnfk 6.7

p2]�Zo M 3if{0f ansf]� gfk lng'

cfjZos ;fdu|L M 8f]�/�L, OF6f jf sf7sf]� cfoftsf/� 
6'j|mf, l:�k|ª Aofn]�G;

ljlw

Pp6f 8f]�/�L lnP/� Ps 5]�pdf OF6f jf sf7sf]� cfoftsf/� 
6'j|mf /� csf]�{ 5]�pdf l:�k|ª Aofn]�G; afFWg'xf]�;\ . ca lrqdf 
b]�vfOPsf]� cj:�yf 1 sf]� h:�t}� /�fv]�/� l3;fg{'xf]�;\ . slt an nfUof]�, l6kf]�6 ug'{xf]�;\ .

o;kl5 cj:�yf 2 sf]� h:�t}� /�fv]�/� clusf lj|mofsnfk bf]�xf]�¥ofpg'xf]�;\ . nfu]�sf]� an 
l6kf]�6 ug{'xf]�;\ . ca cj:�yf 3 sf]� h:�t}� u/�L Pp6f j:�t'dfly csf]�{ j:�t' /�fv]�/� clusf 
lj|mofsnfkdf h:�t}� tfGg'xf]�;\ /� nfu]�sf]� an l6kf]�6 ug'{xf]�;\ .

5nkmn tyf lgisif{

o; k|of]�usf]� glthf ljZn]�if0f ug'{xf]�;\ /� k|of]�usf]� lgisif{ lgsfNg'xf]�;\ .

cj:�yf 1

 cj:�yf 2

cj:�yf 3

lrq 6.8
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3if{0f ansf]� dfqf ;Dks{df /�x]�sf ;txsf]� k|s[lt /� ;txdfly kg]�{ lyrfO andf lge{/� 
u5{ . lrNnf]� ;txdf eGbf v;|f]� ;txdf 3if{0f a9L x'G5 . lyrfO an a9L ePdf 
3if{0f an a9L x'G5 .

3if{0fsf kmfObf /� a]�kmfObf

tkfO{Fsf]� h'Qf jf rKknsf]� tNnf]� ;txdf agfOPsf a'6\6f lvOPdf lrlKng]� ;Defjgf 
lsg a9L x'G5 < s]� 3if{0f gePsf]� eP xfdL lxF8\g ;SYof}�+F jf uf8Lx¿ ;8sdf u'8\g 
;Sy]� xf]�nfg\ <

xfdLn]� uf8Lsf]� 6fo/�df y/�L y/�Lsf a'6\6f agfPsf]� b]�v]�sf 5f}�F . To;f]� ug'{sf]� sf/�0f 
;8s /� kfª\u|flar x'g]� 3if{0f a9fpgsf nflu g}� xf]� . o;f]� gu/�]�df uf8L lrlKnG5 . 
tkfO{Fn]� ;fOsn rnfpFbf /�f]�Sg'k¥of]� eg]� a|]�s nufpg'x'G5 . a|]�s nufpFbf /�a/�sf u6\6f 
/� kfª\u|flar 3if{0f eO{ ;fOsn /�f]�lsG5 . s]� 3if{0f gePsf]� eP u'l8/�x]�sf oftfoftsf 
;fwgnfO{ /�f]�Sg ;lsGYof]� xf]�nf < b'O{cf]�6f sf7sf 6'j|mfnfO{ lsnf 7f]�s]�/� jf g6 af]�N6 k|of]�u 
u/�L hf]�8\bf klg 3if{0fn]� g}� dxÎjk"0f{ e"ldsf v]�n]�sf]� x'G5 . o;/�L xfd|f]� b}�lgs hLjgdf 
cfOkg]�{ w]�/�}� sfdnfO{ 3if{0fn]� ;xh agfpg]� ePsfn]� o;nfO{ xfd|f]� ldq dfGg ;lsG5 .

3if{0fsf a]�kmfObf klg 5g\ . s]� tkfO{FnfO{ 3if{0fn]� ubf{ cK7\of/�f]� ePsf]� s'g}� 36gfsf]� 
;Demgf 5 < rfndf ePsf ;txlar pTkGg 3if{0fn]� oflGqs zlStnfO{ tfk zlStdf 
kl/�jlt{t u/�]�/� oGqsf]� sfo{Ifdtf 36fpF5 . o; cj:�yfdf tL oGqsf]� k|of]�u u/�L 
sfd ubf{ a9L an nfUg'sf]� ;fy}� oGqx¿ l56\6}� lvOG5g\ /� efFlrG5g\ . 3if{0fsf pSt 
c;/�sf cfwf/�df o;nfO{ zq' /� ldq b'a}�sf ¿kdf lng]� ul/�G5 .

6.5.2 3if{0f 36fpg]� tl/�sf (Measures of minimizing friction)

lbOPsf lrqsf]� cjnf]�sg ug'{xf]�;\ . dflyNnf lrqdf 9f]�sfsf sAhfdf (hinge) /� 
;fOsnsf]� r]�gdf t]�n /� lu|h nufpg'sf]� sf/�0f vf]�Hg]� k|of; ug'{xf]�;\ . 3if{0fn]� oGqsf]� 
sfo{Ifdtf sd ug]�{ ePsf]� x'gfn]� ljleGg pkfo ckgfP/� 3if{0f 36fOG5 . tkfO{Fn]� 
oGqdf 3if{0f 36fpgsf nflu s'g s'g pkfo ckgfPsf]� b]�Vg'ePsf]� 5 <

lj|mofsnfk 6.8

p2]�Zo M v;|f]� /� lrKnf]� ;txdf x'g]� 3if{0f t'ngf ug{ .

cfjZos ;fdu|L M Knfl:�6ssf]� emf]�nf, lstfa, 8f]�/�L, l:�k|ª Aofn]�G;, 6]�a'n
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ljlw M Pp6f Knfl:�6ssf emf]�nfdf b'O{cf]�6f 
lstfa /�fv]�/� To;sf]� d'vnfO{ /�fd|/�L afFWg'xf]�;\ .

pSt emf]�nfnfO{ Pp6f 6]�a'ndf /�fv]�/� l:�k|ª 
Aofn]�G;n]� tfGg'xf]�;\ / nfUg]� ansf] gfk lng'xf]�;\ .

ca 6]�a'ndfly nueu 10 ml kfgL /�fv]�/� 
To;dfly km]�l/� lstfa ePsf]� emf]�nfnfO{ km]�l/� 
tfGg'xf]�;\ . 3if{0f ansf]� gfk lng'xf]�;\ .

5nkmn /� lgisif{ M s]� l:�k|ª Aofn]�G;n]� km/�s dfg b]�vfof]�, lsg xf]�nf < 5nkmn ug'{xf]�;\ .

v;|f]� ;txdf eGbf lrKnf]� ;txdf l3;|Fbf 3if{0fsf]� dfg sd x'G5 . log}� hfgsf/�Lsf]� 
k|of]�usf cfwf/�df v;|f]� ;txnfO{ lrKnf]� agfP/� 3if{0f 36fOg]� ul/�G5 .

lj|mofsnfk 6.9

p2]�Zo M j:�t'nfO{ l3;fbf{ /� u'8fpFbf x'g]� 3if{0f 
an t'ngf ug'{ .

cfjZos ;fdu|L M sf7sf rf/�kf6]� 6'j|mf, wfuf]�, 
l:�k|ª Aofn]�G;, a]�ngfsf/� k]�lG;n

ljlw M lrq A df b]�vfP h:�t}� Pp6f rf/�kf6]� 
sf7sf]� AnsnfO{ wfuf]�n]� afFw]�/� s'g}� ;txdfly 
/�fVg'xf]�;\ . To;kl5 To; wfuf]�nfO{ Pp6f 
l:�k|ª Aofn]�G;df afFw]�/� lrq B df b]�vfP 
h:�t}� tfGg'xf]�;\ . slt an nfUof]�, gf]�6 ug'{xf]�;\ . To;kl5 pSt AnsnfO{ 2-3 cf]�6f 
l;;fsnd dfly /�fv]�/� u'8fpg'xf]�;\ . slt an nfUof]�, gf]�6 ug'{xf]�;\ .

5nkmn /� lgisif{ M AnsnfO{ ;txdf l3;fbf{ /� k]�lG;ndfly u'8fpFbf 
3if{0fdf s]� kl/�jt{g b]�lvof]� < To;sf cfwf/�df k|of]�usf]� lgisif{ 
lgsfNg'xf]�;\ .

oGqx¿df df]�lan /� lu|h h:�tf lrNnf kbfy{{sf]� k|of]�u ul/�G5 . lrNnf]� 
kbfy{{x¿n]� l3;|g]� ;txnfO{ lrKnf]� agfpF5 /� 3if{0f 36\5 . o;}� u/�L 

lrq 6. 9
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oGqdf kfª\u|f /� an a]�l/�ªsf]� k|of]�u ul/�Psf]� x'G5 . an a]�l/�ªdf b'O{cf]�6f rSsfsf 
lardf u]�8Lx¿ /�fv]�/� Pp6f rSsfdfly csf]�{ rSsf 3'dfOG5 . j:�t' l3;|g'eGbf u'8\bf 
sd 3if{0f nfU5 . o;sf]� k|of]�u kª\vf, ljB't\ df]�6/� /� u'8\g]� tyf 3'Dg]� cGo oGqDff 
klg ul/�G5 .

xfjf jf kfgLdf tLj| ultn]� rNg]� j:�t' /� xfjf jf kfgLlarsf]� 3if{0f sd ug{ j:�t'sf]� 
cluNnf]� efu ;fF3'/�f]� agfOPsf]� x'G5 . o:�tf]� cfsf/� agfpg'nfO{ streamline ul/�Psf]� 
elgG5 . pbfx/�0fsf ¿kdf xjfO{hxfh, kfgL hxfh, /�s]�6, tLj| ultdf s'b\g]� /�]�ndf 
xfjfsf]� 3if{0f 36fpg streamline ul/�Psf]� x''G5 .

6.6 sfo{ /� ;fdYo{ (Work and power)

6.6.1 sfo{ (Work)

lbOPsf lrqsf]� cjnf]�sg ug{ 'xf ]�;\ . 
lrqdf kx/�f lbPsf ;'/�IffsdL{, kl9/�x]�sL 
aflnsf, dfbn ahfO/�x]�sf]� k'?if /� kfs{df 
lxFl8/�x]�sf]� k'?if b]�vfOPsf 5g\ . s]� tL ;a}� 
hgfn]� lj1fgsf]� efiffdf sfd u/�]�sf x'g\ 
t < ss;n]� sfd u/�]�sf 5g\, sf/�0f;lxt 
klxrfg ug{'xf]�;\ .

jf:�tjdf ef/�L af]�s]�/� pleO/�x]�sf]� cj:�yfdf 
sfo{ ePsf]� dflgFb}�g . sfo{ x'gsf nflu s'g}� 
j:�t'df an nufP/� j:�t'n]� an nfu]�sf]� lbzftkm{ 
b'/�L kf/� ug'{k5{ . t;y{ an k|of]�u u/�L s'g}� 
j:�t'nfO{ :�yfgfGt/�0f ug'{nfO{ g}� sfo{ elgG5 .

cyf{t\ sfo{ (W) = an (F) × :�yfgfGt/�0f (s)

sfo{sf]� P;=cfO{= PsfO h'n (J) xf]� . s'g}� j:�t'df 
1 N sf]� an nufP/� 1 m b'/�L kf/� ubf{ ToxfF 1 
h'n (J) sfo{ ePsf]� x'G5 .

1 J = 1N × 1 m x'G5 .

lrq 6.12
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olb s'g}� sfd ubf{ nufPsf]� an 3if{0f ansf]� ljk/�Lt lbzfdf nfu]�sf]� 5 eg]� To:�tf]�]� 
sfo{nfO{ 3if{0flj?4 sfo{ (work done against friction) elgG5 . sg}� klg j:�t'nfO{ 
l3;fbf{ jf u'8fpFbf o; lsl;dsf]� sfo{ x'G5 . lxF8\bf, 
;fOsn u'8fpFbf, 7]�nfuf8f ws]�Nbf, ef/�L af]�s]�/� lxF8\bf 
cflb o; lsl;dsf sfo{sf pbfx/�0f x'g\ .

olb s'g}� sfd ubf{ nufPsf]� an u'?Tj ansf]� ljk/�Lt 
lbzfdf nfU5 eg]� To:�tf]� sfo{nfO{ u'?Tjlj?4 sfo{ (work 
done against gravity) elgG5 . s'g}� j:�t'nfO{ prfNbf jf 
dflylt/� kmfNbf o:�tf]� sfo{ ePsf]� x'G5 . Ogf/�af6 kfgL 
dfly tfGg', j:�t'nfO{ dfly p7fpg', psfnf]� af6fdf lxF8\g' cflb o; lsl;dsf sfo{sf 
s]�xL pbfx/�0f x'g\ .

6.6.2 ;fdYo{ (Power)
Ps 7fpFaf6 csf]�{ 7fpFdf hfgsf nflu ;fOsn jf df]�6/�;fOsn s]�af6 l56f]� k'luG5 
xf]�nf, s]� ;fOsn /� df]�6/�;fOsnsf]� sfo{ ug]�{ Ifdtf ;dfg 5 t <

;a}� JolSt jf oGqn]� Pp6}� b/�df sfd ub}�{gg\ . s]�xL JolSt jf oGqn]� s'g}� sfd yf]�/�}� 
;dodf ug{ ;S5g\ eg]� cGo JolSt jf oGqn]� ToxL sfd ug{ a9L ;do nufpg]�]� 
x'G5 . o;f]� x'gfsf]� sf/�0f km/�s km/�s JolSt jf oGqsf]� sfo{ ug]�{ Ifdtf km/�s km/�s 
x'g]� ePsfn]� xf]� . 

bftf/�fdn]�]� Pp6f v]�t vGg 3 306f nufP t/� ;f]�xgn]� Tolt g}� If]�qkmnsf]� v]�t 2 
306fdf vg]� eg]� pgLx¿n]� u/�]�sf sfo{df s]� km/�s eof]� xf]�nf < oxfF b'a}� hgfn]� a/�fa/� 
sfo{ u/�]�sf 5g\ t/� bftf/�fdn]� eGbf ;f]�xgn]� sd ;dodf Tolt g}� sfd u/�]�sf 5g\ . 
PsfO ;dodf u/�]�sf]� sfo{ x]�g]�{ xf]� eg]� ;f]�xgn]� k|lt306f u/�]�sf]� sfd bftf/�fdn]�]� eGbf 
a9L x'g cfpF5 . h;n]� sd ;dodf ;f]�xL sfd k"/�f u5{ To;sf]� ;fdYo{ a9L x'G5 . 
k|lt;]�s]�G8 cyf{t\ Ps PsfO ;dodf u/�]�sf]� sfo{nfO{ ;fdYo{ elgG5 . ;fdYo{ eg]�sf]� 
sfo{ ug]�{ b/� xf]� . o;nfO{ jf6 (watt) PsfOdf gflkG5 .

;fdYo{ = 
Work (W)

time (t)

oxfF sfo{nfO{ h'n (J) /� ;donfO{ ;]�s]�G8 (s) df gflkG5 . t;y{ ;fdYo{nfO{ h'n 
k|lt;]�s]�G8df gflkG5 . 1 h'n k|lt;]�s]�G8nfO{ 1 jf6 klg elgG5 . s'g}� klg oGqsf]� 
;fdYo{ yfxf kfPdf To; oGqn]� slt l56f]� sfo{ u5{ eGg]� yfxf kfpg ;lsG5 . s'g}� 

lrq 6.14
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j:�t'sf]� ;fdYo{ 1 W 5 eGgfn]� To; j:�t'n]� 1 s df 1 J sfd ug{ ;S5 eGg]� tYo 
a'emfpF5 . oGqsf]� ;fdYo{nfO{ cZj zlSt (horse power) PsfOdf klg gflkG5 .

1 cZj zlSt (horse power) = sl/�a 746 jf6 (W)

1000 W = 103 W = 1 kW (kilowatt)

1000000 watt = 106 W = 1 MW (Megawatt)

ul0ftLo ;d:�of
pbfx/�0f 1
/�lZdnfn]� cfˆgf]� 3/�af6 20 kg ds}� lnP/� 2 km 6f9f /�x]�sf]� kfgL36\6df uOg\ . ltgn]� 
slt sfo{ ul/�g\, olb ltgn]� pSt sfo{ 1 306fdf ul/�g eg]� ltgsf]� ;fdYo{ slt xf]�nf <

oxfF,

b'/�L (d) 	 = 2km = 2 × 1000 m = 2000 m

lk08 (m) 	 = 20 kg

;do (t) 	 = 1 h = 60 × 60 s = 3600 s

sfo{ (w) 	 = ?

ca pSt j:�t'sf]� tf}�nsf nflu, tf}�n (F) = m × g

		  = 2 × 9.8 = 19.6 N
;"qfg';f/�,

sfo{ (W) 	 = F × d

		  = 19.6 × 2000

		  = 39200 J

km]�l/�,

;fdYo{ 	 = 
w
t

		  =  
39200
3600

		  = 10.89 watt

To;sf/�0f /�lZdnfn]�]� u/�]�sf]� sfo{ 39200 J 5 /� ltgsf]� ;fdYo{ 10.89 watt 5 .
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cEof;

1.	 ;xL ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 sfo{sf]� PsfO s'g xf]� <

-c_ W 		  -cf_ N 	 -O_ J 		  -O{_ hp

-v_	 an /� b'/�Lsf]� u'0fgkmnnfO{ s]� elgG5 <

-c_ sfo{ 	 -cf_ ;fdYo{ 	 -O_ :�yfgfGt/�0f 	 -O_ 3if{0f

-u_ 	:�yfgfGt/�0fsf]� pbfx/�0f s'g xf]� <

-c_	 uf]�nf]� af6fdf kf/� u/�]�sf]� b'/�L

-cf_	 rf/�kf6]� af6fdf kf/� u/�]�sf]� b'/�L

-O_	 gfua]�nL]� af6fdf kf/� u/�]�sf]� b'/�L

-O{_	 l;wf af6fdf kf/� u/�]�sf]� b'/�L

-3_	 s'g egfO ;To xf]� <

-c_	 l3;|Fbf x'g]� 3if{0feGbf u'8\bf x'g]� 3if{0f a9L x'G5 .

-cf_	 l3;|Fbf x'g]� 3if{0feGbf u'8\bf x'g]� 3if{0f sd x'G5 .

-O_	 lrNnf]� ;txdf eGbf v;|f]� ;txdf 3if{0f sd x'G5 .

-O{_	 kfgL k/�]�sf]� af6fdf eGbf ;'Svf af6f]�df 3if{0f sd x'G5 .

-ª_	 lbOPsf dWo]� s'g egfO l7s 5 <

-c_	 b'/�L /� tf}�n b'a}� e]�S6/� kl/�df0f x'g\ .

-cf_	 b'/�L /� tf}�n b'a}� :�s]�n/� kl/�df0f x'g\ .

-O_	 b'/�L hlxn]� klg lglZrt lbzfdf kf/� ul/�g]� ePsfn]� of]� :�s]�n/� kl/�df0f 
xf]� .

-O{_	 tf}�nsf]� lbzf hlxn]� klg k[YjLsf]� s]�Gb|lt/� x'g]� ePsfn]� of]� e]�S6/� 
kl/�df0f xf]� .
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-r_	 Pp6f dfG5]�n]� 3/�sf]� d'n 9f]�sfaf6 lgl:�sP/� 3/�sf]� Ps kmGsf nufpFbf 
70 m lxF8]�5, eg]� lbOPsf]� s'g egfO l7s xf]� .

-c_	 p;n]� kf/� u/�]�sf]� b'/�L /� :�yfgfGt/�0f b'a}� 70 m x'G5 .

-cf_	 p;n]� kf/� u/�]�sf]� b'/�L 70 m t/� :�yfgfGt/�0f 0 m x'G5 .

-O_	 p;n]� kf/� u/�]�sf]� b'/�L 0 m t/� :�yfgfGt/�0f 70 m x'G5 .

-O{_	 p;n]� kf/� u/�]�sf]� b'/�L /� :�yfgfGt/�0f b'a}�}� 0 m x'G5 .

-5_	 7'nf]� 9'ª\ufsf]� tf}�n a9L /� ;fgf]� 9'ª\ufsf]� tf}�n sd x'g'sf]� sf/�0f lgDglnlvt 
dWo]� s'g xf]� <

-c_	 7'nf]� 9'ª\ufsf]� lk08 a9L /� a9L lk08 ePsf]� j:�t'df u'?Tj an a9L 
nfUg]� ePsfn]�

-cf_	 ;fgf]� 9'ª\ufsf]� lk08 sd t/� b'a}� 9'ª\ufdf nfUg]� u'?Tj k|j]�u a/�fa/� 
x'g]� ePsfn]�

-O_	 7'nf]� 9'ª\ufdf kg]�{ u'?Tj ansf]� dfg sd x'g]� ePsfn]�

-O{_	 tf}�nsf]� dfg j:�t'sf]� lk08df lge{/� gx'g]� ePsfn]�

-h_	 j:�t'nfO{ s'g}� ;txdf l3;fbf{ pTkGg x'g]� 3if{0f ansf]� ;DaGwdf lbOPsf 
dWo]� s'g egfO l7s xf]� <

-c_	 j:�t'sf]� rfnsf]� lbzftkm{ pTkGg x'G5 .

-cf_	 j:�t'sf]� tf}�nsf sf/�0fn]� tf}�nsf]� tnlt/� pTkGg x'G5 .

-O_	 j:�t'sf]� rfnsf]� lbzfsf]� ljk/�Lt lbzflt/� pTkGg x'G5 .

-O{_	 j:�t'sf]� tf}�nsf]� ljk/�Lt lbzf cyf{t\ dflylt/� pTkGg x'G5 .

-em_	 lbOPsf]� s'g ;DaGw unt 5 <

-c_ 1 MW= 106 W 		  -cf_ 1 MW= 103 kW

-O_ 1 kW= 103 W 		  -O{_ 1 horse power = 746 W
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2.	 lbOPsf zAbaf6 ;xL zAb 5fg]�/� vfnL 7fp“df eg'{xf]�;\ M

;fdYo{ u'?Tj an ult j]�u 3if{0f jf6

-s_	 PsfO ;dodf kf/� u/�]�sf]� b'/�L ============================xf]� .

-v_	 ;fdYo{sf]� PsfO ========================== xf]� .

-u_	 sfo{sf]� b/�nfO{ ======================= elgG5 .

-3_	 an a]�l/�ªsf]� k|of]�u ubf{ ====================36\5 .

3.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 lbOPsf ef}�lts kl/�df0fsf]� PsfO n]�Vg'xf]�;\ .

b'/�L, 	  :�yfgfGt/�0f, 	 sfo{, 	  ;fdYo{, 	 j]�u, 	 ult

-v_	 pbfx/�0fsf cfwf/�df b'/�L /� :�yfgfGt/�0fnfO{ :�ki6 kfg'{xf]�;\ .

-u_	 æ3if{0f xfd|f]� zq' /� ldq b'a}� xf]�Æ o; egfOnfO{ k'li6 ug'{xf]�;\ .

-3_	 sfo{sf]� kl/�efiff /� PsfO n]�Vg'xf]�;\ .

-ª_	 3if{0f 36fpg]� s'g}� tLgcf]�6f pkfo n]�Vg'xf]�;\ .

-r_	 ;fdYo{sf]� kl/�efiff /� PsfO n]�Vg'xf]�;\ .

-5_	 lbOPsf ;"q k"/�f ug{'xf]�;\ M

sfo{ = 				    j]�u =

ult = 				    ;fdYo{ =

-h_	 æ3if{0fn]� xfd|f nflu ;xof]�uL e"ldsf klg v]�N5 .Æ o; egfOnfO{ 

pbfx/�0f;lxt k'li6 ug'{xf]�;\ .

-em_	 3if{0f 36fpg'kg]�{ sf/�0f :�ki6 kfg'{xf]�;\ .
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-`_	 Pp6f sf/� A ljGb'af6 rNg ;'? eO{{ B, C x'Fb}� k|To]�s ;]�s]�G8 5 ld6/� b'/�L 

kf/� ub}�{ D ljGb'df k'U5 eg]� lgDglnlvt k|Zgsf]� hjfkm lbg'xf]�;\ M

A

D

B

C

-c_	 af6f]� AB df sf/�sf]� ult slt x'G5, lsg <

-cf_	 af6f]� BC df sf/�sf]� ult slt x'G5, lsg <

-O_	 af6f]� CD df sf/�sf]� ult slt x'G5, lsg <

-6_	 s'g}� dflg;n]� 3/�sf]� leQfnfO{ an nufP/� ws]�Nbf sfo{ x'G5 jf x'Fb}�g, 

sf/�0f lbg'xf]�;\ .

-7_	 b'O{ JolStn]� a/�fa/� sfo{ u5{g\ eg]� ltgLx¿sf]� ;fdYo{ s'g cj:�yfdf 

a/�fa/� /� s'g cj:�yfdf km/�s x'G5, :�ki6 kfg'{xf]�;\ .

-8_	 s'g}� dflg; 6fpsfdf ef/�L af]�s]�/� lxFl8/�x]�sf]� 5 eg]� p;n]� sfo{ ul/�/�x]�sf]� 

x'G5 jf x'Fb}�g, :�ki6 kfg'{xf]�;\ .

4.	 lx;fa ug{'xf]�;\ M

-s_	 /�f]�lxtn]� ;f]�emf]� /�]�vfdf bf}�8]�/� 400 m sf]� b'/�L kf/� ug{ 35 s nufpF5g\ eg]� 

pgsf]� ult kQf nufpg'xf]�;\ . (11.43 m/�s)

-v_	 Pp6f j:�t'n]� 5 ;]�s]�G8df 100 ld6/� b'/�L kf/� u/�]�5 eg]� To;sf]� j]�u slt 

xf]�nf < (20m/�s)

-u_	 Pp6f 20 m/�s sf]� ultn]� u'l8/�x]�sf]� sf/�n]� 10 ;]�s]�G8df slt b'/�L kf/� unf{ < 

(200m)
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-3_	 Pp6f j|]�mgn]� 1500 kg sf]� lhknfO{ 120 m dfly;Dd prfNg 20 s  
nufpF5 eg]� To; j|m ]�gn]� u/�]�sf]� sfo{ /� To;sf]� ;fdYo{ kQf  
nufpg'xf]�;\ . (1764000 J, 88200W)

-ª_	 Ps hgf dflg;n]� 50 kg sf]� rfdnsf]� af]�/�fnfO{ sfFwdf af]�s]�/� 3 m cUnf]� 
a;sf]� 5tdf k'¥ofO{ 450 N 3if{0f an lj?4 4 m k/� l3;f/�]�]�/� a;sf]� 5tsf]� 
cluNnf]� efu;Dd k'¥ofpF5 eg]�,

	 -c_	 u'?Tj an la?4 slt sfo{ x'G5 < (1470 J)

	 -cf_	 3if{0f lj?4 slt sfo{ x'G5 < (1800 J)

-r_	 lrqdf b]�vfP h:�t}� s'g}� j:�t' ABCD af6fdf rln/�x]�sf]� 5 . ljGb' A b]�lv 
B ;Dd 4 s ljGb' B b]�lv C ;Dd 2 s /� C b]�lv D ;Dd 6 s nfU5 eg]� pSt 
j:�t'n]� hDdf slt b'/�L kf/� u5{ < (34 m)

A
4 m/s

3 m/s

2 m/s
D

B

C

5.	 km/s n]Vg'xf];\ M

-s_	 b'/L / :yfgfGt/0f		 -v_	 j]u / ult

-u_	 sfo{ / ;fdYo{

6.	 sf/0f n]Vg'xf];\ M

-s_	 lrKnf] ;txdf eGbf v;|f] ;txdf j:t' l3;fg{ -tfGg_ sl7g x'G5 .

-v_	 Pp6f ef/L prfn]/ Ps} 7fpFdf pleO/xFbf sfo{ u/]sf] 7xb}{g .
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b}�lgs hLjgdf zlSt 
(Energy in Daily Life)

xfdLnfO{ b}�lgs lj|mofsnfk ug{sf nflu s'g s'g zlStsf]� cfjZostf k5{ xf]�nf, 
;Demg'xf]�;\ t .

lrq 7.1

-c_ lrqdf s'g s'g zlStsf ;|f]�t b]�vfOPsf 5g\ <
-cf_ b}�lgs hLjgdf s'g s'g zlStsf ;|f]�t k|of]�u x'G5g\\ <

;"o{ jf cGo k|sfzsf ;|f]�taf6 cfpg]� zlStn]� ubf{ xfdL j/�k/�sf j:�t' b]�Vg ;S5f}�F . 
k|sfz ;Fu;Fu}� ;"o{af6 cfpg]� tfkn]� ubf{ k[YjLsf]� tfkj|md ;hLjnfO{ afFRgsf nflu 
;'xfpFbf]� 5 . Wjlg zlStsf]� sf/�0fn]� ubf{ xfdL Pscfk;df s'/�fsfgL ug{ ;S5f}�F . 
6]�lnlehg x]�bf{, uLt ;'Gbf /� cfkm"nfO{ dg kg]�{ afhfufhf ahfpFbf klg WJflg zlSt 
pTkGg x'G5 . ljB't\ zlSt xfd|f]� hLJfgdf cfjZos kg]�{ dxÎjk"0f{ zlStsf]� ;|f]�t xf]� . 
xfd|f]� b}�lgs hLjgdf aQL afNg]�, 6]�lnlehg x]�g]�{, sDKo'6/� rnfpg]� cflb sfo{ ug{ ljB't\ 
zlStsf]� cfjZostf k5{ . ljB't\\ zlStsf]� k|of]�u lbgfg'lbg al9/�x]�sf]� 5 . pmhf{sf]� 
;|f]�tsf ¿kdf Go'lSno/� zlStsf]� k|of]�u ul/�G5 . Go'lSno/� pmhf{af6 cTolws dfqfdf 
tfk pTkGg x'G5 . o;/�L pTkGg x'g]� tfk zlStsf]� k|of]�u u/�]�/� ljB't\ zlSt pTkfbg 
ug{ ;lsG5 . cfhsf]� ljZjsf]� cfjZostf eg]�sf]� zlStsf]� ;xL ;b'kof]�u ub}�{ dfgj 
hLjg ;xh agfpg' xf]� . zlStnfO{ ljgfzsf/�L sfo{df geP/� pkof]�uL sfo{df k|of]�u 
ug]�{ u/�]�df hghLjgnfO{ cem ;xh /� ;/�n agfpg ;lsG5 .

&
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7.1 pmhf{ (Energy)

bfofF lrqdf v]�tLkftLsf]� sfd ub}�{ u/�]�sf]� 
b]�lvG5 . tkfO{FFn]� klg kl/�jf/�df cleefjsn]� 
o;/�L v]�taf/�Lsf]� sfd u/�]�sf]� b]�Vg'ePs}� xf]�nf .

1. 	 v]�tLkftL ug]�{, ef/�L af]�Sg]�, bf}�8g]� h:�tf 
sfd ug{sf nflu xfd|f]� z/�L/�nfO{ s]�sf]� 
cfjZostf k5{ <

2. 	 s]�sf]� k|of]�un]� ;jf/�L ;fwg u'8fpg]�, snsf/�vfgfdf d]�l;g rnfpg]� sfo{ ug{ 
;lsG5 <

sfo{ ug{sf nflu xfdLnfO{ zlStsf]� cfjZostf k5{ . 
xfdLn]� b}�lgs ljleGg sfd ug{sf nflu rflxg]� zlSt 
vfgfaf6 k|fKt u5f}�{F . dflg;nfO{ rflxg]� zlSt vfgfsf]� 
¿kdf af]�6la?jf /� hgfj/�af6 k|fKt x'G5 . uf8L, 
xjfO{hxfh, snsf/�vfgfdf /�x]�sf d]�l;g rnfpgsf 
nflu cfjZos kg]�{ zlSt l8h]�n, k]�6«f]�n, d6Lt]�n, 
sf]�Onf jf ljB't\ zlSt cflbaf6 k|fKt x'G5 .

gjLs/�0fLo /� cgjLs/�0fLo pmhf{sf ;f]�t  
(Renewable and non renewable sources of energy)

tkfO{Fsf]� 3/�df vfgf ksfpgsf nflu s]�sf]� k|of]�u ug]�{ ug'{ePsf]� 5, vfgf ksfpg 
k|of]�u ul/�g]� bfp/�f, uf]�a/�Uof;, LP (Liquefied petrolum) Uof; /� ljB't\ s;/�L kfpg 
jf pTkfbg ug{ ;lsG5 <

s;}�n]� vfgf ksfpg bfp/�f, uf]�a/�Uof;, LP Uof;, ljB't\sf]� k|of]�u u/�]�/� rNg]� lx6/� 
jf OG8S;g r''Nxf]� (Induction stove) sf]� k|of]�u ug'{x'G5 xf]�nf . bfp/�f hª\unaf6 
kfOG5 . alu/�x]�sf]� kfgLdf x'g]� zlStnfO{ pkof]�u u/�]�/� hnljB't\ /� vlgh t]�nnfO{ 
k|zf]�wg u/�]�/� LP Uof; lgsflnG5 . ;jf/�L ;fwg rnfpg, hf8f]� df}�;ddf z/�L/�nfO{ 
Gofgf]� kfg{, cGgafnL ;'sfpg, lgdf{0f sfo{df ljleGg k|sf/�sf cf}�hf/� jf pks/�0f 
rnfpg klg pmhf{sf]� cfjZostf k5{ .

lrq 7.2 v]�tLkftLsf]� sfd

lrq 7.3 sf]�Onf afNbf pTkGg x'g]� 
tfkn]� /�]�n u'8\b}�
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lrq 7.4

sfo{ ug{ ;Sg]� IfdtfnfO{ zlSt (energy) elgG5 . zlSt k|fKt ug{ ;lsg]� j:�t'nfO{ 
zlStsf ;|f]�t elgG5 . bfp/�f, uf]�a/�Uof;, sf]�Onf, LP Uof;, k]�6«f]�lnod kbfy{{, ;"o{ 
cflb zlStsf ;|f]�t x'g\ .

Ps k6s k|of]�u ul/�;s]�kl5 k|s[ltdf l56f]� ;dodf k'gM pTkfbg x'g]� pmhf{sf ;|f]�tnfO{ 
gjLs/�0fLo pmhf{ (renewable energy) elgG5 . ljB't\, jfo' pmhf{, ;f}�/� pmhf{, bfp/�f, 
afof]�Uof;, uf]�a/�Uof; cflb gjLs/�0fLo pmhf{sf ;|f]�t x'g\ . 5f]�6f]� ;dodf klg pTkfbg 
x'g]� ePsfn]� gjLs/�0fLo pmhf{sf]� k|of]�udf hf]�8 lbg'k5{ .

lrq g= 7.5 vlgh t]�n

Ps k6s k|of]�u ul/�;s]�kl5 k|s[ltdf 5f]�6f]� ;dodf k'gM pTkfbg x'g g;Sg]� pmhf{sf 
;|f]�tnfO{ cgjLs/�0fLo (non-renewable energy) pmhf{sf ;|f]�t elgG5 . cgjLs/�0fLo 
pmhf{sf ;|f]�t lg/�Gt/� k|of]�u ubf{ 36\b}� /� ;lsFb}� hfG5g\ . l8h]�n, k]�6«f]�n, d6Lt]�n, LP 
Uof;, sf]�Onf, Go'lSno/� pmhf{ cflb cgjLs/�0fLo pmhf{sf ;|f]�t x'g\ .

lj|mofsnfk 7.1
tkfO{“sf]� 3/�, ljBfno jf j/�k/� k|of]�u eO/�x]�sf ljleGg pmhf{sf ;|f]�tsf]� gfd ;f]�wvf]�h 
u/�]�/� l6Kg'xf]�;\ . tL pmhf{sf ;|f]�tnfO{ gjLs/�0fLo /� cgjLs/�0fLo pmhf{sf ;|f]�tdf  
5'6\ofpg'xf]�;\ . dflysf lj|mofsnfksf]� cfwf/�df tkfO{“sf]� ;d'bfodf s'g k|sf/�sf pmhf{sf]� 
vkt a9L eO/�x]�sf]� 5, kQf nufpg'xf]�;\ .
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hLjfjz]�if OGwg (Fossil fuel)

lxhf]cfh w]�/�}�h;f]� oftfoftsf ;fwg l8h]�n, 
k]�6«f]�naf6 rNg]� u5{g\ . sf]�Onf afn]�/� lg:�sg]� 
tfk zlStaf6 /�]�n rnfpg /� snsf/�vfgfdf 
d]�l;gx¿ rnfpg ;lsG5 .

oL k]�6«f]�n, l8h]�n, d6Lt]�n, sf]�Onf cflb s;/�L 
aG5g\ eg]�/� slxNo}� ;f]�Rg'ePsf]� 5 <

k[YjLsf]� w/�ftnLo :�j¿kdf 7'nf 7'nf kl/�jt{g x'Fbf hª\un /� ;d'b|L hLjx¿ k'l/�g 
uO{ hLjfjz]�ifdf kl/�0ft eP . ltg}� hLjfjz]�if cTolws rfk /� tfksf sf/�0fn]� nfvf}�F 
jif{sf]� cGt/�fndf vlgh sf]�Onf /� t]�n aGg k'u]� . To;}�n]� vlgh t]�n -k]�6«f]�n, l8h]�n, 
d6Lt]�n cflb_ /� sf]�OnfnfO{ hLjfjz]�if OGwg elgG5 .

hLjfjz]�if pmhf{sf kmfObf

1. 	 cGo k|sf/�sf OGwgx¿sf]� bfFhf]�df 
;j{;'ne 5 .

2. 	 vlgh t]�nnfO{ ;lhn}�;Fu Ps 7fpFaf6 
csf]�{ 7fpFdf 9'jfgL ug{ ;lsG5 .

3. 	 of]� ax'pkof]�uL OGwg xf]� . To;}�n]� ljleGg 
;jf/�L;fwg /� snsf/�vfgf ;~rfng ug{ 
o;sf]� k|of]�u x'G5 .

4.	 hLjfjz]�if pmhf{af6 w]�/�}� tfk zlSt k|fKt 
x'g]� ePsfn]� pBf]�u, sf/�vfgfx¿df o;sf]� 
cTolws k|of]�u x'G5 .

hLjfjz]�if pmhf{sf a]�kmfObf

1.	 hLjfjz]�if OGwgsf]� lg/�Gt/� cTolws k|of]�un]� o;sf]� e08f/� l/�lQg]� vt/�f x'G5 .

2.	 hLjfjz]�if OGwg afNbf jftfj/�0fLo k|b"if0f x'G5 .

lrq 7.6

lrq 7.7 hLjfjz]�if pmhf{ aGg]� k|lj|mof
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lj|mofsnfk 7.2

lbOPsf pmhf{sf ;|f]�tnfO{ gjLs/�0fLo jf cgjLs/�0fLo pmhf{sf]� ;|f]�tdf 5'6\ofpg'xf]�;\ 
/� ltgLx¿sf]� Pp6f Pp6f kmfObf /� a]�kmfObf n]�Vg'xf]�;\ .

;|f]�t
gjLs/�0fLo jf 
cgjLs/�0fLo

kmfObf a]�kmfObf

sf]�Onf cgjLs/�0fLo ;lhn}� 9'jfgL ug{ 
;lsG5 .

sf]�Onf afNbf pTkGg x'g]� 
w'jfFn]� jftfj/�0f k|b"if0f u5{ .

hnljB't\

;f}�/� zlSt

uf]�a/�Uof;

k]�6«f]�n

jfo' pmhf{

j}�slNks pmhf{ (Alternative energy)

cgjLs/�0fLo zlStsf]� vktnfO{ sd ug{sf nflu k|of]�u ul/�g]� pmhf{sf ;|f]�tnfO{ 
j}�slNks pmhf{ elgG5 . hnljB't\, ;f]�nf/� zlSt, uf]�a/�Uof;, afof]�Uof; cflb g]�kfndf 
k|of]�u eO/�x]�sf s]�xL j}�slNks pmhf{ x'g\ . g]�kfn s[lifk|wfg b]�z ePsfn]� ubf{ ufpF3/�df 
v]�tLkftL ul/�G5 . v]�tLkftL ug{ /� b'wbxL vfgsf nflu ufO{j:�t' kfNg]� ul/�G5 . 
ufO{j:�t'sf]� dnd"qnfO{ k|of]�u u/�]�/� lg:�sg]� uf]�a/�Uof;nfO{ vfgf ksfpg k|of]�u ug{ 
;lsG5 . ljB't\sf]� kx'Fr gk'u]�sf /� ef}�uf]�lns ¿kn]� ljs6 7fpFdf ;f]�nf/� zlSt klg 
cgjLs/�0fLo pmhf{sf]� pko'St ljsNk x'g ;S5 . To;}�n]� g]�kfnsf]� ef}�uf]�lns agfj6 
/� kl/�l:�yltnfO{ x]�bf{ ;f]�nf/� zlSt /� uf]�a/�Uof; pko'St j}�slNks pmhf{sf ;|f]�tsf 
¿kdf k|of]�u eO/�x]�sf 5g\ . j}�slNks pmhf{sf]� k|of]�u a9fpgsf nflu g]�kfn ;/�sf/�n]� 
cfly{s cg'bfg jf cGo ;x'lnot klg k|bfg ug]�{ u/�]�sf]� 5 .

pmhf{ art ug]�{ pkfo (Ways of saving energy)

xfn ljZjel/� g}� hLJffjz]�if pmhf{sf]� dfu /� vkt cTolws eO/�x]�sf]� 5 . cgjLs/�0fLo 
pmhf{sf]� cTolws k|of]�un]� ubf{ lgs6 eljiodf cfpg ;Sg]� zlSt cefjsf]� ljs/�fn 
cj:�yfnfO{ pmhf{ ;ª\s6 -energy crisis_ elgG5 . pmhf{ ;ª\s6 cfpg glbg pmhf{sf]� 
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art ug'{k5{ . pmhf{sf]� ldtJooL /� ;xL tl/�sfn]� k|of]�u ug'{ eg]�sf]� g}� pmhf{sf]� art 
ug'{ g}� xf]� . pmhf{sf]� ldtJooL k|of]�u ug]�{ afgLn]� pmhf{ ;ª\s6sf]� ;d:�ofnfO{ sd ug{ 
dbt u5{ . xfd|f]� b]�zsf]� ;Gbe{df pmhf{ ;ª\s6sf]� ;d:�ofnfO{ sd ug{ lgDglnlvt 
pkfo ckgfpg ;lsG5 M

1. 	 cgfjZos ¿kdf phf{sf]� k|of]�u gug]�{

2.	 g]�kfn s[lifk|wfg b]�z ePsfn]� ubf{ u|fdL0f If]�qdf uf]�a/�Uof;sf]� k|of]�u ug{df 
hf]�8 lbg]�]�

3.	 hnljB't\sf]� pTkfbg a9fpFb}� o;nfO{ vfgf ksfpg]�, ljB'tLo ;jf/�L ;fwg 
rnfpg]� h:�tf ax'pkof]�uL sfddf w]�/�}� k|of]�u ug]�{

4.	 ;f]�nf/� Kofgnsf]� k|of]�u u/�]�/� pTkGg x'g]� ljB't\ zlStsf]� ljleGg sfddf k|of]�u 
ug]�{

5. 	 vlgh t]�n, sf]�Onf jf k|fs[lts Uof;sf]� ;6\6fdf ;s]�;Dd gjLs/�0fLo pmhf{sf 
;|f]�t k|of]�u ug]�{

6.	 pmhf{ art ug]�{ pkfox¿af/�]� l;sfpg hgr]�tgf km}�nfpg]�

cEof;

1.	 lbOPsf]� vfnL 7fp“df pko'St zAb eg'{xf]�;\ M

nfvf}�F, gjLs/�0fLo, sfa{g8fOcS;fO8, j}�slNks,

art, cgjLs/�0fLo

-s_	 sf]�Onf =============== pmhf{sf]� ;|f]�t xf]� .

-v_	 cgjLs/�0fLo pmhf{ aGgsf nflu ========= jif{ nfUg]� u5{ .

-u_	 vlgh t]�n afNbf pTkGg x'g]� ============= Uof;n]� jfo' k|b"if0f u/�fpF5 .

-3_	 xfdLn]� pmhf{sf]� ========ug]�{ afgLsf]� ljsf; ug'{k5{ .

-ª_	 pmhf{ ;ª\s6sf]� ;d:�ofnfO{ sd ug{sf nflu ================ pmhf{sf]� k|of]�udf 
hf]�8 lbg'k5{ .
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2.	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 lbOPsf pmhf{sf ;|f]�tdWo]� jftfj/�0f d}�qL pmhf{sf]� ;|f]�t s'g xf]� <

-c_ l8h]�n	 -cf_ k]�6«f]�n	 -O_ hnljB't\	 -O{_ sf]�Onf

-v_	 lbOPsf dWo]� s'grflxF gjLs/�0fLo pmhf{sf]� ;|f]�t xf]� <

-c_ k]�6«f]�n 	 -cf_ sf]�Onf 	 -O_ LP Uof;	 -O{_ hnljB't\

-u_	 lbOPsf dWo]� s'g ;|f]�taf6 g]�kfndf ;a}�eGbf a9L ljB't\ pTkfbg ul/�Psf]� 
5 <

-c_ kfgL 	 -cf_ xfjf	 -O_ lhof]�yd{n	 -O{_ ;"o{

-3_	 lbOPsf dWo]� cgjLs/�0fLo pmhf{sf]� ;|f]�t s'g xf]� <

-c_ sf]�Onf	 -cf_ hnljB't\	 -O{_ afof]�Uof;	 -O_ bfp/�f

-ª_	 lbOPsf jfSo k9]�/� ltgsf]� ;Gbe{df lbOPsf]� ;xL ljsNk 5fGg'xf]�;\ M

1. 	 dflg;nfO{ cfjZos kg]�{ pmhf{ vfgfaf6 k|fKt x'G5 .

2. 	 vfgfaf6 dflg;n]� k|fKt ug]�{ pmhf{ jf:�tjdf ;"o{af6 cfpg]� u5{ .

	 -c_ 1 l7s 2 a]�l7s 	 -cf_ 1 /� 2 b'a}� l7s

	 -O_ 1 a]�l7s 2 l7s 		 -O{_ 1 /� 2 b'a}� a]�l7s

-r_ 	lbOPsf dWo]� s'g cldNbf]� 5 <

-c_ bfp/�f 	 -cf_ sf]�Onf 	 -O_ k]�6«f]�n 	 -O{_ l8h]�n

-5_	 lbOPsf syg /� To;sf ts{sf cfwf/�df l7s ljsNk 5fGg'xf]�;\ M

syg M 	 Lp Uof; /� uf]�a/�Uof; b'a}� hLjfjz]�if OGwg x'g\ .

ts{ 1 M	 uf]�a/� hLjgsf]� cjz]�if ePsfn]� o;af6 pTkGg Uof; klg 
hLjfjz]�if OGwg xf]� .
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ts{ 2 M 	 Lp Uof; vlgh t]�nsf]� k|zf]�wg ubf{ pTkGg x'g]� Uof; xf]� . 
vlgh t]�n hLjfjz]�if OGwg ePsfn]� Lp Uof; klg hLjfjz]�if 
OGwg xf]� .

-c_	 lbOPsf]� syg dfq l7s xf]� t/� b'a}� ts{ unt x'g\ .

-cf_	 ts{ 1 ;xL xf]� t/� ts{ 2 /� syg unt xf]� .

-O_ 	 ts{ 2 ;xL xf]� t/� ts{ 1 /� syg unt xf]� .

-O{_	 b'a}� ts{ ;xL x'g t/� syg unt xf]� .

3.	 km/�s 5'6\ofpg'xf]�;\ M

-s_	 gjLs/�0fLo pmhf{ /� cgjLs/�0fLo pmhf{

-v_	 h}�ljs OGwg /� hLjfjz]�if OGwg

-u_	 PnkLUof; /� uf]�a/�Uof;

4.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 pmhf{ ;ª\s6 eGgfn]� s]� a'‰g'x'G5 < pmhf{ ;ª\s6nfO{ sd ug{sf nflu 
tkfO{Fsf]� j/�k/� eO/�x]�sf s'g}� b'O{cf]�6f k|of;af/�]� rrf{ ug'{xf]�;\ .

-v_	 g]�kfnsf]� ;Gbe{df s'g j}�slNks pmhf{sf]� ;|f]�t pko'St x'G5 xf]�nf, 
sf/�0f;lxt k'li6 ug'{xf]�;\ .

-u_	 pmhf{sf]� ldtJooL k|of]�u ug'{ eg]�sf]� g}� pmhf{sf]� jrt ug'{ xf]� . o; egfOnfO{ 
ts{;lxt n]�Vg'xf]�;\ .

-3_	 hLjfjz]�if OGwgsf kmfObf /� a]�kmfObf pNn]�v ug'{xf]�;\ .

-ª_	 hLjfjz]�if OGwgsf]� k|of]�un]� jfo' k|b"if0f lgDTofpF5 . o;sf]� ljsNkdf s'g 
j}�slNks ;|f]�t k|of]�u ug'{ pko'St dflgG5, ;'emfj lbg'xf]�;\ .

-r_	 hn ljB't\ zlStnfO{ lsg gjLs/�0fLo zlStsf]� ;|f]�t elgPsf]� xf]� <

5.	 sf/0f lbg'xf];\ M

-s_	 sf]Onf hLjfjz]if OGwg xf] .

-v_	 k]6«f]lnod kbfy{ cgjLs/0f pmhf{ x'g\ .
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7.2 tfk /� tfkj|md (Heat and temperature)

cGgkft /� n'uf ;'sfpg tyf vfgf ksfpgsf 
nflu xfdLnfO{ s'g zlStsf]� cfjZostf k5{ < 
pSt zlStsf ;|f]�t s]� s]� x'g\ <

;"o{ tfkzlStsf]� d'Vo ;|f]�t xf]� . ;"o{af6 k|fKt 
x'g]� tfkaf6 ljleGg sfd ug{ ;lsG5 . n'uf, 
bfp/�f tyf la:�s'g ;'sfpg, hf8f]�df 3fd tfKg, 
;d'b|af6 g'g lemSg ;f}�/� tfksf]� k|of]�u ul/�G5 . 
;"o{afx]�s cGo ;|f]�taf6 klg tfk k|fKt ug{ 
;lsG5 . bfp/�f, hLjfjz]�if OGwg, ljB't\ lx6/� 
cflb klg tfksf ;|f]�t x'g\ . tfk Ps k|sf/�sf]� 
zlSt xf]� h;n]� xfdLnfO{ tftf]�kgfsf]� r]�tgf lbG5 . 
tfksf]� P;=cfO{= PsfO -SI unit) h'n (J) xf]� . s'g}� 
j:�t'nfO{ tfk lbFbf To;sf]� tfkj|md a9\5 .

tfkj|md (Temperature)

;fdfGotM s'g}� j:�t'sf]� lr;f]�kgf jf tftf]�kgfsf]� 
dfqfnfO{ To; j:�t'sf]� tfkj|md elgG5 . lrqdf 
Pp6f lunf;df dgtftf]� kfgL, csf{df wf/�fsf]� 
kfgL /� t]�;|f]� lunf;df w]�/�}� lr;f]�kfgL /�flvPsf]� 
5 . lunf; 5f]�P/� tkfO{Fn]� s'g lunf;df wf/�fsf]�, 
s'gdf dgtftf]� /� s'gdf w]�/�}� lr;f]�kfgL 5 eg]�/� 
5'6\ofpg ;Sg'x'G5 xf]�nf, Psl5g 5nkmn ug'{xf]�;\ t .

dflysf]� ;Gbe{df lunf; 5f]�P/� dfq klg s'g lunf;df dgtftf]�, s'gdf wf/�fsf]� /� 
s'gdf w]�/�}� lr;f]�kfgL 5 eg]�/� 5'6\ofpg ;lsG5 . olb tkfO{FnfO{ Pp6f lunf;df 
dgtftf]�, csf{df s]�xL a9L tftf]� /� t]�;|f]� lunf;df plDnPsf]� kfgL lbOof]� eg]�  
5'6\ofpg ufx|f]� k5{ lsgls dgtftf]�, s]�xL a9L tftf]� /� plDnPsf]� ;a}� kfgL tftf]� g}� 
x'G5 . tftf]�kfgL eP tfklg logsf]� tftf]�kgfsf]� dfqf km/�s km/�s x'G5 . h'g kfgLdf 
tftf]�kgf a9L 5, To;sf]� tfkj|md a9L x'G5 . pSt kfgLdf ePsf c0f'sf]� sDkg x'g]� 
b/� a9L x'G5 .

lrq 7.8

lrq 7.9
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ydf]�{ld6/� (Thermometer)

lSnlgsn ydf]�{ld6/� l8lh6n ydf]�{ld6/�k|of]�uzfnf ydf]�{ld6/�

lrq 7.10

h/�f]� cfpFbf ydf]�{ld6/�n]� z/�L/�sf]� tfkj|md gfKg'ePsf]� 5 < s'g}� klg j:�t'sf]� tftf]�kgfsf]� 
dfqf gfKgsf nflu rflxg]� pks/�0fnfO{ ydf]�{ld6/� elgG5 . z/�L/�sf]� tfkj|md gfKg]� 
ydf]�{ld6/�nfO{ lSnlgsn ydf]�{ld6/� elgG5 . lxhf]�cfh dflg;sf]� tfkj|md z'4 /� ;'/�lIft 
tl/�sfn]� gfKg lSnlgsn ydf]�{ld6/�sf]� ;6\6f l8lh6n ydf]�{ld6/�sf]� k|of]�u ul/�G5 . 
b}�lgs hLjgdf jf k|of]�uzfnfdf ljleGg j:�t'sf]� tfkj|md gfKgsf nflu k|of]�u ug]�{ 
ydf]�{ld6/�nfO{ k|of]�uzfnf ydf]�{ld6/� elgG5 .

k|of]�uzfnf ydf]�{ld6/� (Laboratory thermometer)

k|of]�uzfnf ydf]�{ld6/�sf]� aflx/�L efu a]�ngf cfsf/�sf]� 
x'G5 . ydf]�{ld6/�sf]� aflx/�L efu sfFraf6 ag]�sf]� 
x'G5 . o;sf]� Ps 5]�pdf kftnf]� sfFrsf]� leQf 
ePsf]� aNa x'G5 eg]�]� o;;Fu hf]�l8Psf]� :�6]�d x'G5 . 
aNaaf6 cToGt}� dl;gf]� gnL ;'? eP/� :�6]�dsf]� csf]�{ 
5]�p;Dd k'u]�sf]� x'G5 . of]� dl;gf]� gnLnfO{ Soflkn/�L 
(capillary) elgG5, h;nfO{ jl/�kl/�af6 sfFrsf]� 
afSnf]� leQf ePsf]� :�6]�dn]� 3]�/�]�sf]� x'G5 . ydf]�{ld6/�df 
aNadf cNsf]�xn jf kf/�f]� -mercury_ el/�Psf]� x'G5 . tfkj|mdsf]� 36a9 x'Fbf ydf]�{ld6/�df 
/�flvPsf]� t/�n kbfy{{ Soflkn/�L 6\o'adf tn emg]�{ jf dfly r9\g]� u5{ . k|of]�uzfnf 
ydf]�{ld6/�df -10°C b]�lv 110°C ;Ddsf cª\s cª\lst ul/�Psf]� x'G5 .

s'g}� klg j:�t'sf]� tfkj|md gfKgsf nflu ydf]�{ld6/�sf]� aNanfO{ To; j:�t'leq jf 
;txdf 5f]�P/� /�flvG5 . s'g}� j:�t'df 5f]�P/� aNanfO{ /�fVbf ;f]� j:�t'df ePsf]� tfksf]� 

lrq 7.11 k|of]�uzfnf ydf]�{ld6/�
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c;/�n]� ubf{ aNadf ePsf]� t/�n kbfy{sf]� cfotg a9\g]� jf 36\g]� u5{ . cfotg  
a9\bf ydf]�{ld6/�df /�flvPsf]� t/�n kbfy{ Soflkn/�L 6\o'asf]� dflylt/� r9\5 eg]� cfotg 
36\bf tnlt/� emg]�{ u5{ . ydf]�{ld6/�df /�flvPsf]� t/�n kbfy{{sf]� 36]�sf]� jf a9]�sf]� txn]� 
j:�t'sf]� tfkj|mdsf]� dfg hgfpF5 .

tfkj|mdsf PsfO (Units of temperature)

tkfO{Fsf]� j/�k/�sf]� clxn]�sf]� tfkj|md slt xf]�nf, cg'dfg ug'{xf]�;\ t .

JolStsf]� z/�L/�sf]� tfkj|md gfk]�/� tkfO{FnfO{ h/�f]� cfPsf]� 5 ls 5}�g eg]�/� yfxf x'G5 . 
o;/�L z/�L/�sf]� tfkj|mdnfO{ gfKbf s'g PsfOdf n]�lvG5 xf]�nf < ;fdfGotM xfd|f]� z/�L/�sf]� 
tfkj|mdnfO{ l8u|L km/�]�gxfO6 -°F_ PsfOdf gflkG5 . xfd|f]� z/�L/�sf]� tfkj|md ;fdfGo 
cj:�yfdf 98.6 °F x'G5 t/� h/�f]� cfPsf]� a]�nf z/�L/�sf]� tfkj|md a9\5 . To;}�n]� h/�f]� 
cfPsf]� dflg;sf]� z/�L/�sf]� tfkj|md 98.6°F eGbf a9L x'G5 .

tfkj|mdnfO{ l8u|L ;]�lN;o; (°C) PsfOdf klg gflkG5 . tfkj|mdsf]� rngrNtLsf 
PsfO °C /� °F eP tfklg o;sf]� S.I. PsfO s]�lNeg -K_ xf]� .

tfkj|mddf PsfOx¿larsf]� ;DaGw (Relationship between different scales of 
temperature)

tfksf]� c;/�n]� ubf{ 7f]�; cj:�yfdf /�x]�sf]� kbfy{ t/�n /� t/�n cj:�yfdf /�x]�sf]� kbfy{{ 
Uof; cj:�yfdf kl/�jt{g x'G5 . 7f]�; cj:�yfdf /�x]�sf]� kbfy{{ t/�n cj:�yfdf kl/�jt{g 
x'g]� lglZrt tfkj|mdnfO{ kUng]� ljGb' (melting point) elgG5 . ;d'b|L ;txdf 0°C 
tfkj|mddf a/�km kfgLdf kl/�jt{g x'g]� ePsfn]� a/�kmsf]� kUng]� ljGb' 0°C xf]� . t/�n 
cj:�yfdf /�x]�sf]� j:�t' Uof; cj:�yfdf kl/�jt{g x'g]� lglZrt tfkj|mdnfO{ pDng]� ljGb' 
(boiling point) elgG5 . ;d'b|L ;txdf 100°C df plDn/�x]�sf]� kfgL afkmdf kl/�jt{g 
x'g]� ePsfn]� ubf{ kfgLsf]� pDng]� ljGb' 100°C xf]� . tfkj|mddf km/�s :�s]�nx¿ ;]�lN;o;, 
km/�]�gxfO6 /� s]�lNeg :�s]�ndf a/�kmsf]� kUng]� ljGb' /� kfgLsf]� pDng]� ljGb'nfO{ tn 
tflnsfdf lbOPsf]� 5 M

j:�t' ÷ :�s]�n ;]�lN;o; km/�]�gxfO6 s]�lNeg

a/�kmsf]� kUng]� ljGb' 0° C 32° F 273° K

kfgLsf]� pDng]� ljGb' 100° C 212°F 373°K
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lbOPsf]� ;"qsf]� k|of]�u u/�]�/� tfkj|mdsf]� Pp6f PsfOdf ¿kfGt/�0f ug{ ;lsG5 .

C – 0
100 – 0 

=
  

F – 32
212–32 

=
  

K – 273
373–273

C – 0
100  

=
  

F – 32
180   

=
  

K – 273
100

oxfF, tfkj|mddf tLgcf]�6f :�s]�n eP tfklg Psk6sdf s'g}� Pp6f :�s]�nsf]� tfkj|mdnfO{ 
csf]�{ :�s]�ndf kl/�jt{g ug{ ;lsG5 . ;]�lN;o; tfkj|mdnfO{ km/�]�gxfO6df abNbf,  
C – 0

100 – 0 =  
F – 32
212–32

  ;"qsf]� k|of]�u ug'{k5{ .

ul0ftLo ;d:�of

pbfx/�0f 1

;fdfGo cj:�yfdf dflg;sf z/�L/�sf tfkjmd 98.6° F x'G5 . o;nfO{ ;]�lN;o; :�s]�ndf 
abNg'xf]�;\ . oxfF,

F = 98.6 			   C = ?

;"qcg';f/�,

;dfwfg

xfdLnfO{ yfxf 5,

C – 0
100  

=
  

F – 32
180  

or,  C – 0
100   

=  98.6-32
180  

or, =  C 
100   

=  66.6
180

or,  C × 180 = 100 × 66.6

or, C = 6660
180

= 37

∴ ;]�lN;o; :�s]�ndf dflg;sf]� z/�L/�sf]� tfkj|md 37° C x'G5 .
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pbfx/�0f 2
s'g}� :�yfgdf xfjfsf]� tfkj|md 50°F /�x]�5 . o;nfO{ s]�lNeg /� ;]�lN;o; PsfOdf 
¿kfGt/�0f ug'{xf]�;\ . 

oxfF,

F = 50		  K = ?	 C = ?

;"qcg';f/,

K – 273
100   

=
  

F – 32
180

or, 
 
K – 273

100   
=

  
50–32
180  

or,
   

K – 273
100   

=
  

18
180  

or, 
  

K – 273
100   

=
  

1
10  

or, K = 
 

100
10

+ 273

or, K = 10 + 273

or, K = 283

∴ 50 ° F nfO{ s]�lNeg PsfOdf ¿kfGt/�0f ubf{ 283 K x'G5 . 

o;}� u/�L

C – 0
100  

=
  
K–273

100

		  or, C – 0 = K – 273

		  or, C = 283 – 273

		  or, C = 10

∴ 50°F nfO{ ;]�lN;o; l8u|L PsfOdf ¿kfGt/�0f ubf{ 10 °C x'G5 .
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lj|mofsnfk 7.3
tkfO{“ a;]�sf]� :�yfgsf]� ljxfgsf]� tfkj|md Ps xKtf;Dd gfKg'xf]�;\ . ydf]�{ld6/� jf df]�afOndf ePsf]� 
df}�;d;DaGwL PlKns]�;gsf]� k|of]�u u/�]�/� tfkj|mdsf]� dfg lng'xf]�;\ . tfkj|mdsf]� dfgnfO{ ;]�lN;o; 
:�s]�ndf eP km/�]�gxfO6 :�s]�ndf /� km/�]�gxfO6 :�s]�ndf eP ;]�lN;o; :�s]�ndf ¿kfGt/�0f u/�]�/� lbOPsf]� 
tflnsfdf eg'{xf]�;\ M

jf/� tfkj|md (°C) tfkj|md (°F)

cfOtjf/�

;f]�djf/�

============== ============ ============

lj|mofsnfk 7.4
p2]�Zo M j:�t'n]� tfk u'dfpFbf To;sf]� tfkj|md 36\5 .

cfjZos ;fdu|L M las/�, kfgL, k|of]�uzfnf ydf]�{ld6/�, 
38L, u|fkm k]�k/�

ljlw M Pp6f las/�df plDn/�x]�sf]� kfgL lng'xf]�;\ . kfgLsf]� 
tfkj|md gfKg ydf]�{ld6/�nfO{ kfgLdf 8'afpg'xf]�;\ . 38Lsf]� 
;xfotfn]� kfgLsf]� tfkj|md k|To]�s b'O{ b'O{ ldg]�6sf km/�sdf 
gfk]�/� l6kf]�6 ug'{xf]�;\ . kfgLsf]� tfkj|mdnfO{ Y-axis /� 
;donfO{ X-axis df /�fv]�/� lrqdf b]�vfPh:�t}� u|fkm k]�k/�df 
jf sDKo'6/�df :�k|]�8l;6 k|of]�u u/�]�/� u|fKfm lvRg'xf]�;\ /� 
sIffdf k|:�t't ug'{xf]�;\ .

;do -ldg]�6_ tfkj|md (°C)

============== ============

u|fkm k]�k/�df ;a}� tfkj|mdnfO{ el/�;s]�kl5 ;a}� 
ljGb'nfO{ xftn]� /�]�vf tfg]�/� hf]�8\g'xf]�;\ .

lj|mofsnfk 7.5

k|of]�uzfnf ydf]�{ld6/�sf]� k|of]�un]� sI.fsf]�7f, wf/�fsf]� kfgL, klUn/�x]�sf]� a/�km, plDn/�x]�sf]� 
kfgLnufot j/�k/� ePsf ljleGg j:�t'sf]� tfkj|md gfk]�/� tflnsfdf eg'{xf]�;\ .

lrq 7.12

ydf]�{ld6/�

kfgL

:�6\of08
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j:�t' tfkj|md (°C)
wf/�fsf]� kfgL ==========
klUn/�x]�sf]� a/�km ==========
plDn/�x]�sf]� kfgL ============

-c_	 dflysf]� lj|mofsnfksf cfwf/�df wf/�fsf]� kfgL /� pDn]�sf]� tftf]�kfgLdf s'gsf]� 
tfkj|md a9L /�x]�5, kQf nufpg'xf]�;\ .

-cf_	 lsg pDn]�sf]� kfgLsf]� tfkj|md wf/�fsf]� kfgLsf]� eGbf a9L ePsf]� xf]�nf <

tfkj|md /� tfksf]� ;DaGw

lrof, skmL h:�tf tftf]� vfg]�s'/�f Ps}�l5gdf lsg ;]�nfpF5g\ < hf8f]�ofddf wf/�fsf]� 
kfgL lsg Psbd}� lr;f]� x'G5, s]� oL k|Zgx¿af/�]� tkfO{Fn]� slxNo}� ;f]�Rg''ePsf]� 5 <

tftf]� lrofsf]� tfkj|md xfd|f]� j/�k/�sf]� tfkj|md eGbf w]�/�}� x'G5 . lrof ksfpFbf lbOPsf]� 
tfkzlSt ;f]�;]�/� o;sf]� tfkj|md a9\5 . tftf]� lrofn]� tfk zlSt u'dfPkl5 of]� ;]�nfpF5 
cyf{t\ o;sf]� tfkj|md 36\5 . tfkzlSt a9L tfkj|md ePsf]� a:�t'af6 sd tfkj|md 
ePsf]� j:�t'tkm{ ;5{ . s'g}� klg 
j:�t'n]� tfk zlSt k|fKt u/�]�df 
tfkj|md a9\5 t/� tfk u'dfPdf 
tfkj|md 36\5 .

hf8f]�ofddf xfd|f]� j/�k/�sf]� tfkj|md sd x'G5 . wf/�fdf /�x]�sf]� kfgLsf]� tfkj|md 
jftfj/�0fsf]� tfkj|md;Fu a/�fa/� x'G5 . dflg;sf]� z/�L/�sf]� tfkj|md ;fdfGo cj:�yfdf 
;wF}� l:�y/� (98.6 °F) x'G5 . lr;f]�kfgL 5'Fbf 
xfd|f]� z/�L/�sf]� tfk zlSt kfgLdf ;5{ /�  
xfdLnfO{ kfgL lr;f]� nfU5 . To;}� u/�L 
tftf]�kfgL x'Fbf To; kfgLaf6 xfd|f]� 5fnfdf 
tfknfO{ /� xfdLnfO{ kfgL tftf]� nfU5 .

lj|mofsnfk 7.6

p2]�Zo M tfk k|;f/�0fsf]� lbzf kQf nufpg' 

cfjZos ;fdu|L M b'O{cf]�6f ;fgf]� /� Pp6f 7'nf]� lunf;, lr;f]�kfgL, tftf]�kfgL, k|of]�uzfnf 
ydf]�{ld6/�

lrq 7.13 tftf]� /� lr;f]�kfgL ld;fPsf]�

a9L tfkj|md 
ePsf] j:t'

sd tfkj|md 
ePsf] j:t'tfk ;g]{ lbzf
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ljlw M Pp6f ;fgf]� lunf;df tftf]�kfgL /� csf]�{ ;fgf]� lunf;df lr;f]�kfgL cfwf hlt 
eg'{xf]�;\ /� b'a}�sf]� tfkj|md gfKg'xf]�;\ . 7'nf]� lunf;df lr;f]� /� tftf]�kfgL b'a}�nfO{ ld;fP/� 
ld;fPsf]� kfgLsf]� klg tfkj|md gfKg'xf]�;\ .

tftf]kfgLsf] tfkj|md lr;f] kfgLsf] tfkj|md ld;fPsf] kfgLsf] tfkj|md

5nkmn /� lgisif{ M lbOPsf k|Zg 5nkmn u/�L lgisif{ lgsfNg'xf]�;\ M

ld;fPsf]� kfgLsf]� tfkj|md tftf]�kfgLsf]� eGbf a9L jf sd s]� /�x]�5 <
ldl;Psf]� kfgLsf]� tfkj|md lr;f]� /� tftf]�kfgLsf]� eGbf lsg km/�s ePsf]� xf]�nf <

hf8f]�df kfgL ttfP/� g'xfpg''cufl8 pDn]�sf]� jf w]�/�}� tftf]�kfgLnfO{ lr;f]�kfgL;Fu ld;fP/� 
l7Sssf]� dgtftf]� agfP/� g'xfpg]� ul/�G5 . o;/�L tftf]� /� lr;f]�kfgL ld;fpFbf ag]�sf]� 
dgtftf]�kfgLsf]� tfkj|md klg tftf]�kfgLsf]� eGbf sd /� lr;f]�kfgLsf]� eGbf a9L x'G5 . 
o; k|lj|mofdf w]�/�}� tftf]�kfgLaf6 lr;f]�kfgLtkm{ tfk ;5{ .

cEof;

1.	 sf]�i7df lbPsf zAbaf6 pko'St zAb 5fgL lbOPsf]� vfnL 7fp“ eg'{xf]�;\ . vfnL 
7fp“ e/�]�/� kf7sf]� ;f/�f+z tof/� u/�L k9\g'xf]�;\ M

a9\g]� 100° C Gofgf]�kgf tfkj|md 36\g]�
0° C s]�lNeg ydf]�{ld6/� tfk 37° C

tfk Ps k|sf/�sf]� zlSt xf]� h;n]� xfdLnfO{======= k|bfg u5{ . tfkn]� ubf{ j:�t'sf]� 
tfkj|md ========= jf ======== u5{ . s'g}� klg j:�t'nfO{ ttfpFbf Tof]� j:�t'sf]� =========== 
a9\g]� u5{ . tfkj|md gfKg]� oGqnfO{ =========== elgG5 . ;]�lN;o;, km/�]�gxfO6 
/� =========== tfkj|mdsf PsfO x'g\ . :�j:�y dflg;sf]� tfkj|md ======== x'G5 . 
============a9L tfkj|md ePsf]� j:�t'af6 sd tfkj|md ePsf]� j:�t'df ;5{ . ;d'b| 
;txdf kfgLsf]� hDg]� ljGb' ======== ;]�lN;o; /� pDng]� ljGb' ======== ;]�lN;o; x'G5 .

2.	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 tfkj|mdsf]� S.I. PsfO s'g xf]� <
-c_ ;]�lN;o; 			   -cf_ km/�]�gxfO6
-O_ ¥o'd/				    -O{_ s]lNeg
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-v_	 k|of]�uzfnf ydf]�{ld6/�df tfkj|mdsf]� dfg sltb]�lv slt;Dd x'G5 <

-c_ 0°C b]�lv 100°C 		  -cf_ 10°C b]�lv 110°C

-O_ -10°C b]�lv 110°C 		  -O{_ 0°C b]�lv 110°C

-u_	 ;fdfGotM aflx/�L zlStsf]� k|of]�u gubf{ tfk M

-c_	 tftf]� j:�t'af6 lr;f]� j:�t'df k|;f/�0f x'G5 .

-cf_	 lr;f]� j:�t'af6 tftf]� j:�t'df k|;f/�0f x'G5 .

-O_	 sd tfkj|md ePsf]� j:�t'af6 a9L tfkj|md ePsf]� j:�t'df k|;f/�0f 

x'G5 .

-O{_	 tftf]� jf lr;f]� j:�t'lar Pscsf{df k|;f/�0f x'G5 .

-3_	 l/�tf /� ;l/�tfn]� z/�L/�sf]� tfkj|md gfKbf l/�tfn]� 37°C /� ;l/�tfn]� 98.6°F 
kfOof]� . o; ;Gbe{df lbOPsf dWo]� ;xL ljsNk 5fGg'xf]�;\ .

-c_	 ;l/�tfsf]� z/�L/�sf]� tfkj|md l/�tfsf]� eGbf a9L 5 .

-cf_	 ;l/�tfnfO{ dfq h/�f]� cfPsf]� 5 .

-O_	 l/�tf /� ;l/�tf b'a}�sf]� z/�L/�sf]� tfkj|md a/�fa/� 5 .

-O{_	 l/�tf /� ;l/�tf b'a}�nfO{ h/�f]� cfPsf]� 5 .

-ª_	 ydf]�{ld6/�n]� s]� gfK5 <

-c_ 	 tftf]�kgfsf]� dfqf gfK5 .

-cf_ 	lr;f]�kgfsf]� dfqf gfK5 .

-O_ 	 tftf]�kgf /� lr;f]�kgfsf]� dfqf gfK5 .

-O{_ 	 tftf]�kgf jf lr;f]�kgfsf]� dfqf gfK5 .

-r_	 lbOPsf syg /� ts{ cWoog u/�L ;xL ljsNk 5fGg'xf]�;\ M

syg M 	 tfkn]� j:�t' slt tftf]� jf slt lr;f]� 5 eGg]� hgfpF5 t/� 

tfkj|mdn]� tfksf]� k|;f/�0fsf]� lbzf hgfpF5 .
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ts{ ! M 	 j:�t'df tfk w]�/�}� eP j:�t' tftf]� x'g]� t/� tfk sd eP j:�t' 

lr;f]� x'G5 .

ts{ @ M 	 tfkj|md Ps j:�t'af6 csf]�{ j:�t'df ;g]�{ ePsfn]� tfkj|mdn]� 
tfk k|;f/�0fsf]� lbzf hgfpF5 .

-c_	 dfly lbOPsf syg /� b'a}� ts{ l7s x'g\ .

-cf_	 dfly lbOPsf syg /� b'a}� ts{ unt x'g\ .

-O_	 dfly lbOPsf syg l7s xf]� t/� ts{ unt x'g\ .

-O{_	 dfly lbOPsf syg unt xf]� t/� ts{ l7s x'g\ .

-5_	 lbOPsf a'FbfdWo]� s'gn]� j|mdzM dfgj z/�L/�sf]� tfkj|md kfgLsf]� pDng]� 
tfkj|md /� a/�kmsf]� kUng]� tfkj|md hgfpF5 <

-c_ 37°C, 273 K, 0°C			   -cf_ 98.6° F, 273 K, 32°F

-O_ 310 K, 100°C, 32°F			  -O{_ 98.6°F, 373K, 100°C

-h_	 s'g}� b'O{ j:�t' cfk;df ;Dks{df cfpFbf s]� x'G5 <

-c_	 tfk a9L ePsf]� j:�t'af6 tfk sd ePsf]� j:�t'df tfkj|md ;5{ .

-cf_	 tfkj|md a9L ePsf]� j:�t'af6 tfkj|md sd ePsf]� j:�t'df tfk ;5{ .

-O_	 tfkj|md sd ePsf]� j:�t'af6 tfkj|md a9L ePsf]� j:�t'df tfk ;5{ .

-O{_	 tfkj|md a9L ePsf]� j:�t'af6 tfkj|md sd ePsf]� j:�t'df tfkj|md 
;5{ .

-em_	 ydf]�{ld6/� af/�]� lbOPsf]� s'g tYo ;xL xf]� <

-c_	 Unf; aNasf]� sfFrsf]� leQf afSnf]� /� :�6]�dsf]� sfFrsf]� leQf kftnf]� 
x'G5 .

-cf_	 Unf; aNaleq kf/�f]� /� :�6]�dleq Soflkn/�L 6\o'a x'G5 .

-O_	 kfgLsf]� tfkj|md gfKbf ydf]�{ld6/�sf]� :�6]�dnfO{ kfgLdf 8'afOG5 .

-O{_	 ydf]�{ld6/�sf]� Ps 5]�pb]�lv csf]�{ 5]�p;Dd Soflkn/�L 6\o'a uPsf]� x'G5 .
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-`_	 lbOPsf]� dWo]� s'g l7s xf]� <

-c_	 37°C = 98.6° F = 310 K

-cf_	 373 K = 212°F = 0°C

-O_	 32°F = 0°C = 373 K

-O{_	 100°C = 212°F = 273K

3.	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 tfk eg]�sf]� s]� xf]�, o;sf]� S.I. PsfO n]�Vg'xf]�;\ .

-v_	 k|of]�uzfnf ydf]�{ld6/�sf]� Pp6f ;kmf lrq agfO{ o;sf ljleGg efusf]� 
gfds/�0f ug'xf]�;\ .

-u_	 tfk /� tfkj|mdsf]� lardf s'g}� b'O{cf]�6f km/�s n]�Vg'xf]�;\ .

-3_	 hf8f]�ofddf wf/�f jf Ogf/�sf]� kfgL 5'Fbf lsg lr;f]� dx;'; x'G5, sf/�0f 
lbg'xf]�;\ .

-ª_	 lxhf]�cfh dflg;sf]� tfkj|md gfKg k|foM lSnlgsn ydf]�{ld6/�sf]� ;6\6f 
l8lh6n ydf]�{ld6/�sf]� k|of]�u lsg ul/�G5, sf/�0f n]�Vg'xf]�;\ .

4.	 tfkj|mdsf]� dfg abNg'xf]�;\ M

-s_	 500C nfO{ °F df

-v_	 270C nfO{ 0K df

-u_	 100 K nfO{ °C

5.	 km/s n]Vg'xf];\ M

-s_	 ;]lN;o; :s]n / kmf/]gxfO6 :s]n

-v_	 lSnlgsn ydf]{ld6/ / k|of]uzfnf ydf]{ld6/
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7.3 t/�ª\u (wave)

zlSt Ps :�yfgb ]�lv csf ]�{ 
:�yfg;Dd b'O{ tl/�sfaf6 k|;f/�0f 
x'G5 . klxnf]�, j:�t' g}� Ps 7fpFb]�lv 
csf]�{ 7fpF k'u]�/� zlStsf]� k|;f/�0f 
x'g ;S5, h:�t}� M aGb'saf6 
lgl:�sPsf]� uf ]�nL, kmflnPsf]�  
9'ª\uf cflb . bf]�;|f]�, t/�ª\udfkm{t 
zlSt Ps :�yfgaf6 csf]�{ :�yfgdf 
k'U5 . pbfx/�0fsf nflu xfdLn]� zfGt kf]�v/�Lsf]� lardf 9'ª\uf kmfNof}�F eg]� pSt  
9'ª\ufdf ePsf]� sfOg]�l6s zlStn]� tnfpsf]� kfgLsf c0f'x¿df sDkg k}�bf u5{ . sDkg 
x'Fbf pTkGg ePsf]� t/�ª\u tnfpsf]� lsgf/�tkm{ k|;f/�0f x'G5 . kfgLsf]� t/�ª\u k|;f/�0f 
x'Fbf kfgLsf c0f' tndfly sDkg x'G5g\\ eg]� t/�ª\usf]� k|;f/�0f tnfpsf]� laraf6 
lsgf/�tkm{ x'G5 . t/�ª\u lsgf/�fdf k'Ubf pSt :�yfgdf kfgLn]� lxsf{Psf]� b]�Vg ;lsG5 . 
o;/�L t/�ª\un]� 9'ª\ufdf ePsf]� sfOg]�l6s zlSt tnfpsf]� laraf6 lsgf/�f;Dd af]�S5 . 
To;}�n]� t/�ª\u eg]�sf]� zlSt k|;f/�0fsf]� ;fwg xf]� .

lj|mofsnfk 7.7

p2]�Zo M t/�ª\usf]� pTklt cjnf]�sg ug'{

cfjZos ;fdu|L M 8f]�/�L

ljlw M 8f]�/�Lsf]� Ps 5]�pnfO{ leQfdf jf 
vDafdf afFWg'xf]�;\ /� csf]�{ 5]�pnfO{ xftn]� 
;dft]�/� dfly tn u/�]�/� em8\sfg'{xf]�;\ .

5nkmn /� lgisif{ M  s]�xL ;do lj|mofsnfk bf]�xf]�¥ofpFb}� lgDgfg';f/� cjnf]�sg /� 
5nkmn ug'{xf]�;\ .

8f]�/�LnfO{ em8\sfbf{ 8f]�/�Ldf nufOPsf]� zlSt stflt/� k|;f/�0f eO/�x]�sf]� 5 <

tnfpdf t/�ª\u k|;f/�0f x'Fbf kfgLdf x'g]� c0f'x¿sf]� sDkgnfO{ of]� k|lj|mof;Fu t'ngf 
ug'{xf]�;\ .

lrq 7.14 6«fG;e;{ t/�ª\u

lrq 7.15
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t/�ª\usf k|sf/�

s'g}� t/�ª\u k|;f/�0f x'g dfWoodsf]� cfjZostf k5{ eg]� s'g}�nfO{ kb}�{g . o; cfwf/�df 
t/�ª\u b'O{ k|sf/�sf x'G5g\\, oflGqs t/�ª\u /� ljB't\ r'DasLo t/�ª\u .

t/�ª\u

oflGqs t/�ª\u ljB't r'DasLo t/�ª\u

nª\luRo'l8gn t/�ª\u 6«fG;e;{ t/�ª\u

h'g t/�ª\unfO{ k|;f/�0f x'gsf nflu dfWodsf]� cfjZostf k5{, To;nfO{ oflGqs t/�ª\u 
-Mechanical wave_ elgG5 . h'g t/�ª\unfO{ k|;f/�0f x'g dfWodsf]� cfjZostf kb}�{g, 
To;nfO{ ljB't\ r'DasLo t/�ª\u -Electromagnetic wave_ elgG5 . h:�t}� M k|sfz 
t/�ª\u, PS;/�]�, /�]�l8of]� t/�ª\u cflb ljB't\ r'DasLo t/�ª\u x'g\ . t/�ª\usf]� k|;f/�0fsf]� 
lbzf /� sDkgsf]� cfwf/�df t/�ª\u b'O{ k|sf/�sf x'G5g\, cg'k|:�y t/�ª\u (Transverse 
waves) /� cg'å}�{o{ t/�ª\u (Longitudinal waves) .

6«fG;e;{ t/�ª\u (Transverse wave)
h'g t/�ª\udf dfWodsf s0fx¿ t/�ª\u 
k|;f/�0f x'g]� lbzf;Fu nDa eO{ sDkg u5{g\, 
To:�tf]� t/�ª\unfO{ 6«fG;e;{ t/�ª\u elgG5 .

kfgLdf pTkGg x'g]� t/�ª\u 6«fG;e;{ t/�ª\u 
xf]� . 6«fG;e;{ t/�ª\u j|m]�:�6 /� 6«km eP/� 
k|;f/�0f x'G5 . To:�t}� k|sfz t/�ª\u, /�]�l8of]� t/�ª\u klg 6«fG;e;{ t/�ª\u x'g\ .

nª\luRo'l8gn t/�ª\u (Longitudinal wave)

Wjlg t/�ª\u nª\luRo'l8gn t/�ª\u xf]� .  
nª\luRo'l8gn t/�ª\udf t/�ª\u k|;f/�0f x'g]� 
lbzf /� dfWodsf s0f sDkg x'g]� lbzf 
Pp6}� x'G5 . h'g t/�ª\udf dfWodsf s0f 
t/�ª\u k|;f/�0f x'g]� lbzflt/�}� cufl8 k5fl8 
-to and fro_ x'Fb}� sDkg u5{g\, To:�tf]� t/�ª\unfO{ nª\luRo'l8gn t/�ª\u elgG5 . 

lrq 7.17 c0f'x¿sf]� sDkg

t/�ª\u k|;f/�0fsf]�  
lbzf

c0f'x¿sf]� sDkg

lrq 7.16 6«fG;e;{ t/�ª\u

j|]m:6

6«km
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Wjlg t/�ª\u nª\luRo'l8gn t/�ª\u xf]� . To:�t}� l:�k|ªdf x'g]� sDkg, cN6«f;fpG8 cflb  
nª\luRo'l8gn t/�ª\u x'g\ .

lj|mofsnfk 7.8

p2]�Zo M nª\luRo'l8gn t/�ª\usf]� cjnf]�sg ug'{

cfjZos ;fdu|L M l:�k|ª (slinky spring coil)

ljlw M

1.	 lrqdf b]�vfPsf]� h:�t}� Pp6f l:�k|ª (slinky 
spring coil) nfO{ Psfk6\l6 lSnkn]� l:�y/� 
leQfdf c8\ofpg'xf]�;\ jf ;fyLnfO{{ ;dfTg 
nufpg'xf]�;\ .

2. 	 csf]�{k6\l6sf]� 5]�paf6 clulNt/� em8\sf lbg'xf]�;\ 
/� l:�k|ªsf c+zx¿ cjnf]�sg ug'{xf]�;\ .

3.	 k'gM pSt 5]�pnfO{ cufl8 k5fl8 ub}�{ lg/�Gt/� em8\sf lbg'xf]�;\ /� l:�k|ªsf c+zx¿ 
cjnf]�sg ug'{xf]�;\ . tª\usf]� pTklQ s;/�L x'G5 eg]�/� k|bz{g ug{ ;lsG5 .

5nkmn /� lgisif{ M l:�k|ªsf c+zx¿ cfk;df glhs cfPsf]� cj:�yf sDk|]�;g -compression_ 
xf]� eg]� cfk;af6 6f9f uPsf]� cj:�yf /�]�l/�̂ofS;g -rarefaction_ xf]� . of]� Psk|sf/�sf]� 
nª\luRo'l8gn t/�ª\u xf]� . oxf“ l:�k|ªsf c+zn]� dfWodsf s0fsf ¿kdf /� j|mlds ¿kn]� 
cufl8 al9/�x]�sf]� sDk|]�;g /� /�]�l/�̂ofS;gn]� t/�ª\u k|;f/�0fsf]� lbzf hgfp“5 . s]� tkfO{“n]� 
l:�k|ªdf sDk|]�;g /� /�]�l/�̂ofS;g cjnf]�sg ug'{eof]� < sDk|]�;g /� /�]�l/�̂ofS;g Pskl5 csf]�{ 
pTkGg x'“b}� cufl8 a9]�sf]� b]�Vg'eof]� < t/�ª\usf]� k|;f/�0f s'g lbzfdf ePsf]� b]�Vg'eof]� <

Wjlg zlSt k|;f/�0f x'Fbf xfjfdf c0f'x¿ vfFlbPsf]� If]�qnfO{ sDk|]�;g (compression) /� 
c0f'x¿ 6f9f 6f9f ePsf]� If]�qnfO{ /�]�l/�̂ofS;g (rarefaction) elgG5 . Pp6f sDk|]�;g 
(C) /� Pp6f /�]�l/�̂ofS;g (R) ldn]�/� WJflgsf]� k"0f{ t/�ª\u aG5 . lrqdf b]�vfOP h:�t}� 
Wjlg t/�ª\u k|;f/�0f x'Fbf xfjfdf /�x]�sf c0f'x¿ bfofFafofF sDkg x'g]� /� WJflgzlSt klg 
ToxL lbzfdf k|;f/�0f x'g]� u5{ .

C R C R C R C R C R C R
lrq 7.19

lrq 7.18 l:�k|ªdf pTkGg x'g]� t/�ª\u
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t/�ª\u;“u ;DalGwt s]�xL kbx¿ (Some terms related to waves)

lrqdf 6«fG;e;{ t/�ª\u b]�vfOPsf]� 5 .

lrq 7.20
j|m]�:�6 (Crest)
s'g}� dfWoddf t/�ª\u aGbf dfWodsf s0fx¿sf]� dWol:�ylt -mean position_ b]�lv 
dfly p7]�sf]� t/�ª\usf]� c+znfO{ j|m]�:�6 elgG5 .

6«km (Trough)
s'g}� dfWoddf t/�ª\u aGbf dfWodsf s0fx¿sf]� dWol:�ylt -mean position_ b]�lv tn 
uPsf]� t/�ª\usf]� c+znfO{ 6«km elgG5 .

PlDKnRo"8 (Amplitude)
t/�ª\udf dfWodsf s0fsf]� dWol:�yltb]�lv clwstd lj:�yfkgnfO{ PlDKnRo'8 elgG5 . 
PlDKnRo'8nfO{ ;ª\s]�t 'a' n]� hgfOG5 . o;sf]� P;=cfO{= PsfO ld6/� -m_ xf]� . 

t/�ª\u nDafO (Wavelenth)
t/�ª\usf]� s'g}� Pp6f j|m]�:�6 jf 6«kmsf]� pRrtd ljGb'b]�lv glhs}�sf]� csf]�{ j|m]�:�6 jf 6«kmsf]� 
pRrtd ljGb';Ddsf]� b'/�LNffO{ t/�ª\u nDafO elgG5 . t/�ª\u nDafOnfO{ 'λ' (lambda) 
n]� hgfOG5 . t/�ª\u nDafOsf]� P;=cfO{= PsfO ld6/� -m_ xf]� .

k"0f{ t/�ª\u (Complete wave)
Pp6f j|m]�i6 /� Pp6f 6«km ldn]�/� ag]�sf]� t/�ª\usf]� c+znfO{ Ps k"0f{ t/�ª\u elgG5 .

cfj[lQ (Frequency)
PsfO ;dodf aGg]� hDdf t/�ª\usf]� ;ª\VofnfO{ To; t/�ª\usf]� cfj[lQ elgG5 . 
cfj[lQnfO{ ;ª\s]�t 'f' n]� hgfOG5 /� o;sf]� S.I. PsfO xh{ (Hz) xf]� . PsfO ;dodf 
t/�ª\un]� kf/� ug]�{ b'/�LnfO{ t/�ª\usf]� j]�u elgG5 . ul0ftLo ¿kdf cfj[lQ /� t/�ª\u 
nDafOsf]� u'0fgkmn g}� t/�ª\usf]� j]�u xf]� .

t/�ª\usf]� j]�u (v) = t/�ª\usf]� cfj[lQ (f) × t/�ª\u nDafO (λ)
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Wjlg t/�ª\usf]� j]�u
Wjlg t/�ª\usf]� j]�u km/�s km/�s dfWoddf km/�s x'G5 . Wjlgsf]� j]�u ;a}eGbf a9L 
7f]�; dfWoddf x'G5 . To;kl5 t/�ndf x'G5 eg]� ;a}eGbf sd Uof; dfWoddf x'G5 .

cEof;

1.	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

ld6/� cfj[lQ dfWod xfjf sDkg 7f]�;

-s_	 s'g}� j:�t'df pTkGg x'g]� ======== n]� ubf{ WJflg pTkGg x'G5 .	

-v_	 Wjlg t/�ª\u ==========dfWoddf ;a}�eGbf l56f]� k|;f/� x'G5 .	

-u_	 t/�ª\u nDafOsf]� S.I. PsfO ====== xf]� .	

-3_	 Wjlgsf]� k|;f/�0f x'gsf nflu s'g}� =========== cfjZostf k5{ .	

-ª_	 k|ltPsfO ;dodf pTkGg x'g]� hDdf t/�ª\usf]� ;ª\VofnfO{ t/�ª\usf]�  
============ elgG5 .

2.	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 lbOPsf dWo]� WJflg s'g dfWodaf6 k|;f/�0f x'G5 <

-c_ 7f]�; dfq 			   -cf_ t/�n dfq

-O_ Uof; dfq 			   -O{_ 7f]�;, t/�n /� Uof;

-v_	 cfj[lQsf]� S.I. PsfO s'g xf]� <

-c_ hertz 				   -cf_ hertz/�second

-O_ metre 			   -O{_ hertz/�minute

-Uf_	 t/�ª\u nDafO eg]�sf]� s]� xf]� <

-c_	 Pp6f j|m]�:�6af6 nuQ}� cfpg]� csf]�{ 6«kmlarsf]� b'/�L

-cf_	 Pp6f j|m]�:�6af6 nuQ}� cfpg]� csf]�{ j|m]�:�6larsf]� b'/�L dfq

-O_	 Pp6f 6«kmaf6 nuQ}� cfpg]� csf]�{ 6«kmlarsf]� b'/�L dfq
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-O{_	 Pp6f 6«kmaf6 nuQ}� cfpg]� csf]�{ 6«km jf Pp6f j|m]�:�6af6 nuQ}� 
cfpg]� csf]�{ j|m]�:�6larsf]� b'/�L

-3_	 nª\luRo'l8gn t/�ª\udf c0f'sf]� sDkg /� t/�ª\usf]� k|;f/�0f s'g lbzfdf 

x'G5 <

-c_ Pp6}� lbzfdf 			  -cf_ b'O{ km/�s lbzfdf

-O_ nDa eP/� 			   -O{_ ljleGg lbzfdf

-ª_	 8«d;]�6nfO{ nf}�/�f]�n]� hf]�8n]� an nufP/� lxsf{pFbf s:�tf]� WJflg pTkGg x'G5 <

-c_ rsf]�{ 				   -cf_ dl;gf]�

-O_ ;'l/�nf]� 			   -O{_ wf]�b|f]�

-r_	 lbOPsf]� s'g rflxF egfOn]� Ps k"0f{ t/�ª\u hgfpF5 <

-c_	 Pp6f j|m]�:�6sf]� pRrtd ljGb'b]�lv csf]�{;Fu}� /�x]�sf]� 6«kmsf]� pRrtd 

ljGb';Ddsf]� nDafO

-cf_	 t/�ª\usf]� dWol:�yltb]�lv j|m]�:�6 jf 6«kmsf]� pRrtd ljGb';Ddsf]� nDafO

-O_	 dWo l:�yltb]�lv dfWodsf s0fsf]� clwstd :�yfgfGt/�0f

-O{_	 Pp6f 6«kmsf]� pRrtd ljGb'b]�lv o;sf]� glhs}� /�x]�sf]� csf]�{ 6«kmsf]� 

pRrtd ljGb';Ddsf]� nDafO

-5_	 nª\luRo'l8gn t/�ª\u pTkGg x'Fbf s]� x'G5 <

-c_	 dfWodsf s0f t/�ª\u;Fu}� pxL lbzfdf cufl8 a9\5g\ .

-cf_	 dfWodsf s0f t/�ª\u k|;f/�0f x'g]� lbzf;Fu nDa¿kn]� sDkg u5{g\ .

-O_	 dfWodsf s0fx¿ t/�ª\u k|;f/�0f x'g]� lbzflt/�}� clukl5 ub}�{ sDkg 

u5{g\ .

-O{_	 dfWodsf s0f t/�ª\u k|;f/�0f x'g]� lbzf;Fu nDa¿kn]� b'a}�lt/� sDkg 

u5{g\ .
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-h_	 dfWodljgf k|;f/�0f x'g ;Sg]� t/�ª\u s'g xf]� <

-c_ oflGqs t/�ª\u 			   -cf_ ljB't\ r'DasLo t/�ª\u

-O_ 6«fG;e;{ t/�ª\u 			   -O{_ nª\luRo'l8gn t/�ª\u

-em_	 lbOPsf]� syg /� ts{ cWoog u/�L pko'St ljsNk 5gf]�6 ug'{xf]�;\ .

syg M	 zfGt tnfpsf]� lar efudf Pp6f 9'ª\uf xfGbf p7\g]� kfgLsf]� 
t/�ª\un]� 9'ª\ufn]� lbPsf]� oflGqs zlStnfO{ lsgf/�f;Dd k|;f/�0f 
ug{ ;S5 .

ts{ 1 M	 kfgLsf]� of]� t/�ª\u k|;f/�0f x'g]� lbzf;Fu ;dfgfGt/� eO{ sDkg 
u5{g\ .

ts{ 2 M	 kfgLsf s0f t/�ª\u k|;f/�0f x'g]� lbzf;Fu ;dfgfGt/� eO{ sDkg 
u5{g\ .

-c_ 	 dflysf]� syg dfq l7s 5 t/� b'a}� ts{ unt 5g\ .

-cf_	 dflysf b'a}� ts{ l7s 5g\ t/� syg unt 5 .

-O_ 	 dfly lbOPsf]� syg /� ts{ 1 l7s 5 .

-O{_ 	 dfly lbOPsf]� syg /� ts{ 2 l7s 5 .

-0f_	 10 m/�s ult ePsf]� s'g}� t/�ª\usf]� t/�ª\u nDafO 1m 5 eg]� To;sf]� cfj[lQ 
lgDglnlvtdWo]� s'g rflxF x'G5 <

-c_ 10 Hz 			   -cf_ 1 Hz

-O_ 100 Hz 			   -O{_ 0.1 Hz

3. 	 km/�s 5'6\ofpg'xf]�;\ M

-s_ 	nª\luRo'l8gn /� 6«fG;e;{ t/�ª\u

-v_ 	PlDKnRo'8 /� cfj[lQ

-u_ 	s]�:�6 /� 6«km

-3_ 	oflGqs t/�ª\u /� ljB't\ r'DasLo t/�ª\u
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4. 	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 Wjlg zlSt eg]�sf]� s]� xf]�, Wjlg zlStsf s'g}� rf/�cf]�6f ;|f]�tsf]� gfd 
n]�Vg'xf]�;\ .

-v_	 xfdLn]� s'/�fsfgL ubf{ pTkGg x'g]� Wjlg s;/�L k|;f/�0f x'G5, lrq;lxt k|:�6 
kfg'{xf]�;\ .

-u_	 8«d;]�6df nf}�/�f]�n]� a]�:�;/�L lxsf{pFbf pTkGg x'g]� Wjlgsf]� PlDKnRo'8 lsg w]�/�}� 
x'G5, sf/�0f lbg'xf]�;\ .

-3_	 lbOPsf kbsf]� ;ª\s]�t /� S.I. PsfO n]�Vg'xf]�;\ M

t/�ª\u nDafO, 	 PlDKnRo'8, 	 cfj[lQ, 	 t/�ª\usf]� j]�u

-ª_	 t/�ª\usf]� lrq lvr]�/� o;df j|]�m:�6, 6«km, t/�ª\u nDafO /� PlDKnRo'8 
b]�vfpg'xf]�;\ .

-r_	 Wjlg t/�ª\u k|;f/�0f x'Fbf pTkGg x'g]� sDk|]�;g /� /�]�l/�̂ofS;gsf ljz]�iftf 
n]�Vb}� oL b'O{larsf]� ;DaGw s:�tf]� x'G5, rrf{ ug'{xf]�;\ .

-5_	 Wjlg t/�ª\udf Pp6f sDk|]�;g kl5 j|mdzM aGg]� t]�;|f]� /�]�l/�km]�S;g;Dd Wjlgsf]� 
sltcf]�6f k"0f{ t/�ª\u pTkGg x'G5, lrq;lxt :�ki6 ug'{xf]�;\ .

5. 	 sf/0f n]Vg'xf];\ M

-s_	 Wjlg t/ª\unfO{ oflGqs t/ª\u elgG5 .

-v_	 k|sfz t/ª\u ljB't\ r'DasLo t/ª\u xf] .

-u_	 lutf/sf] tf/df cf}Fnfn] lxsf{pFbf Wjlg lg:sG5 .
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7.4 k|sfz (Light)

j/�k/�sf ljleGg j:�t'nfO{ b]�Vg s'g zlStsf]� 
cfjZostf k5{ < cFWof/�f]� /�ftdf aQL jf 
6r{nfO6 gafnL sf]�7fdf ePsf j:�t' b]�Vg ;lsG5 
xf]�nf < lrqdf s'g k|sfzsf ;|f]�t b]�vfOPsf]� 5 < 
lrqdf b]�vfOPsf afx]�s k|sfzsf cGo ;|f]�t s]� 
s]� xf]�nfg\ <

lbpF;f]�sf]� ;dodf ;"o{af6 cfpg]� k|sfzsf]� 
;xfotfn]� xfdL j/�k/�sf j:�t' b]�Vg ;S5f}�F . 
/�ftLsf]� ;dodf j/�k/�sf j:�t' b]�Vgsf nflu 
xfdLnfO{ aQL, d}�gaQL jf 6r{sf]� cfjZostf 
k5{ . s'g}� j:�t'af6 cfPsf jf j:�t'n]� kmsf{Psf]� 
k|sfz xfd|f]� cfFvfsf]� /�]�l6gfdf cfOk'Ubf To;n]� 
j:�t'sf]� cfs[lt agfpF5 /� xfdL j/�k/�sf j:�t'nfO{ b]�Vg ;S5f}�F . xfdL o; kf7df k|sfz 
;dtn ;txdf 7f]�lSsFbf kmls{g]� k|lj|mofsf af/�]�df 5nkmn ug]�{ 5f}�F .

lj|mofsnfk 7.9

laxfg 3fd nfu]�sf]� ;dodf k|sfz l5g]�{ sf]�7fsf]� 
‰ofndf ;fgf]� P]�gf lnP/� a:�g'xf]�;\ . sf]�7fleq 
cfPsf]� k|sfznfO{ P]�gfdf kg]�{ u/�L ‰ofnsf]� 5]�pdf 
P]�gfnfO{ /�fVg'xf]�;\ . P]�gfdf 3fd k/�]�kl5 P]�gfnfO{ 
bfof“afof“ 3'dfpg'xf]�;\ . o;kl5 lgDglnlvt 
k|Zgx¿dfly 5nkmn ug'{xf]�;\ M

1. 	 P]�gfsf]� cufl8 jf k5fl8sf]� s'g efun]� 
k|sfznfO{ kmsf{pFbf]� /�x]�5 <

2. 	 38Lsf]� 8fon jf df]�afOn kmf]�gsf]� l:�j|mgn]� k|sfznfO{ P]�]�gfn]� h;/�L kmsf{pg ;lsG5 
ls ;ls“b}�g <

3.	 P]�gfsf]� ;6\6fdf sfkL jf lstfanfO{ k|of]�u ubf{ o;n]� k|sfznfO{ P]�gfn]� h:�t}� 
kmsf{p“5 ls kmsf{p“b}�g xf]�nf, k|of]�u u/�L lgisif{ lgsfNg'xf]�;\ .

lrq 7.21

lrq 7.22 P]�gfdf x'g]� k|sfzsf]� k/�fjt{g
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dflysf]� lj|mofsnfkaf6 P]�gf, 38Lsf]� 8fon /� df]�afOnsf]� l:�j|mg h:�tf lrNNff]� ;dtn 
;tx ePsf j:�t'n]� k|sfznfO{ /�fd|/�L kmsf{pg]� u5{g\ . P]�gfdf k|sfz kbf{ k|sfz P]�gfsf]� 
;txdf 7Ss/� vfP/� kmls{G5 . o;}� u/�L s'g}� klg ckf/�bz{s j:�t'sf]� ;txdf 7Ss/� 
vfFbf k|sfz kmls{G5 .

k|sfzsf]� k/�fjt{g (Reflection of light)

j:�t'sf]� ;txdf 7Ss/� vfP/� k|sfz kmls{g]� k|lj|mofnfO{ k|sfzsf]� k/�fjt{g elgG5 . 
lrNnf]� jf v;|f]� h'g;'s}� ckf/�bz{s j:�t'sf]� ;txn]� k|sfzsf]� k/�fjt{g u5{ .

lgoldt k/�fjt{g (Regular reflection)

k|sfzsf ;dfgfGt/� ls/�0fx¿ ;dtn ;txdf 
7Ss/� vfP/� k'gM cfk;df ;dfgfGt/� g}� eP/� 
kmls{g]� k|lj|mofnfO{ lgoldt k/�fjt{g elgG5 . 
P]�gf, df]�afOnsf]� l:�j|mg jf wft'sf]� kftf cflbaf6 
lgoldt k/�fjt{g x'G5 . lgoldt k/�fjt{gsf]� 
sf/�0fn]� ubf{ j:�t'sf]� cfs[lt aG5 . xfdL P]�gf, 
kf]�v/�Lsf]� l:�y/� kfgLdf cfˆgf]� cfs[lt b]�Vg ;S5fF}� .

clgoldt k/�fjt{g (Irregular reflection)

k|sfzsf ;dfgfGt/� ls/�0fx¿ s'g}� v;|f]� jf c;dnt ;txdf 7Ss/� vfP/� ljleGg 
lbzfdf 5l/�P/� hfg]�]� k|lj|mofnfO{ clgoldt k/�fjt{g 
elgG5 . sf7sf]� 6'j|mf, 3/�sf]� leQf, af]�6la?jfsf]� kft 
cflbaf6 clgoldt k/�fjt{g x'g]� u5{ . clgoldt k/�fjt{g 
x'Fbf k/�fjlt{t ls/�0fx¿ ljleGg lbzfdf 5l/�P/� hfg]� 
ePsfn]� ubf{ k/�fjlt{t ls/�0fx¿ P]�gfdf h:�tf]� b]�lvFb}�gg\ . 
k|sfzsf]� clgoldt k/�fjt{gsf]� sf/�0fn]� ubf{ g}� xfd|f 
j/�k/� ePsf j:�t' b]�Vg ;lsG5 . tL j:�t'df 7Ss/� vfP/� 
kms]�{sf ls/�0f xfd|f]� cfFvfdf kbf{ xfdL j:�t' b]�V5fF}� .

lrq 7.23 lgoldt k/�fjt{g

lrq 7.24 clgoldt k/�fjt{g
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k|sfzsf]� k/�fjt{g;“u ;DalGwt s]�xL kbx¿ (Some terms related to reflection of light)

cfkltt ls/�0f (Incident ray)

k|sfzsf]� ;|f]�taf6 cfP/� s'g}� j:�t'sf]� ;txdf 7f]�lSsg]� ls/�0fnfO{ cfkltt ls/�0f elgG5 . 
lrqdf IO cfkltt ls/�0f xf]� . o; /�]�vfdf k|of]�u ul/�Psf]� af0f lrx\gn]� k|sfzsf]� ls/�0f 
I af6 O tk{m uO/�x]�sf]� 5 eGg]� hgfpF5 .

k/�fjlt{t ls/�0f (Reflected ray)

s'g}� j:�t'sf]� ;txdf 7Ss/� vfP/� kmls{Psf]� k|sfzsf]�  
ls/�0fnfO{ k/�fjlt{t ls/�0f elgG5 . lrqdf OR 
k/�fjlt{t ls/�0f xf]� . o;df k|of]�u ul/�Psf]� af0f  
lrx\gn]� k|sfzsf]� ls/�0f O af6 R tk{m uO/�x]�sf]� 5 
eGg]� hgfpF5 . 

gd{n (Normal)

k|sfzsf]� k/�fjt{g lj|mofdf cfkltt ls/�0f /� k/�fjlt{t ls/�0f ;dtn ;txsf]� h'g 
ljGb'df ldN5g\ Tof]� ljGb'af6 ;dtn ;tx;Fu 90° sf]� sf]�0f aGg]� u/�L lvlrPsf]� 
/�]�vfnfO{ gd{n elgG5 . lrqdf NO gd{n /�]�vf xf]� h'g P]�gfsf]� XY ;tx;Fu nDa 
x'g]� u/�L lvlrPsf]� 5 .

cfkltt sf]�0f (Angle of incidence)

cfkltt ls/�0fn]� gd{n;Fu agfPsf]� sf]�0fnfO{ cfkltt sf]�0f elgG5 . lrqdf ∠ION 
cfkltt sf]�0f xf]� . o;nfO{ ∠i n]� hgfOG5 .

k/�fjlt{t sf]�0f (Angle of reflection)

k/�fjlt{t ls/�0fn]� gd{n;Fu agfPsf]� sf]�0fnfO{ k/�fjlt{t sf]�0f elgG5 . lrqdf ∠RON 
k/�fjlt{t sf]�0f xf]� . o;nfO{ ∠r n]� hgfOG5 .

lj|mofsnfk 7.10

p2]�Zo M k|sfzsf]� k/�fjt{g lj|mofsf cfkltt sf]�0f /� k/�fjlt{t sf]�0f a/�fa/� x'G5g\\ 

cfjZos ;fdu|L M ;dtn P]�gf, 8«Oª af]�8{, ;fbf sfuh, lkg, yDalkg cflb .

lrq 7.25 P]�gfdf x''g]� k/�fjt{g
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ljlw

1.	 Pp6f 8«Oª af]�8{ (drawing board) jf 
;fgf]� 6]�a'ndf yDalkgsf]� ;xfotfn]� ;]�tf]� 
sfuhsf]� kfgf 6fF:�g'xf]�;\ .

2. 	 sfuhsf]� lar efudf kg]�{ u/�L Pp6f 
;/�n /�]�vf AB lvRg'xf]�;\ .

3. 	 AB /�]�vfdf kg]�{ u/�L To;dfly 
Pp6f ;dtn P]�gf /�fVg'xf]�;\ .

4. 	 AB /�]�vfdf nDa x'g]� u/�L Pp6f 
QP /�]�vf lvRg'xf]�;\ .

5.	 /�]�vf PR df ljGb' P1 /� P2 df 
kg]�{ u/�L b'O{cf]�6f lkg 9f8f]� 
kf/�]�/� 8«Oª af]�8{df uf8\g''xf]�;\ .

6. 	 lkg ufl8;s]�kl5 gd{nsf]� 
csf]�{ k6\l6af6 Pp6f cfFvf lrDn]�/� lkgsf]� k|ltlaDanfO{ ;dtn P]�gfdf x]�g'{xf]�;\ . 
P]�gfdf b]�lvPsf]� k|ltlaDa;Fu l;wf kg]�{ u/�L P3 /� P4 df b'O{cf]�6f lkg cl8g]� u/�L 
uf8\g'xf]�;\ .

7.	 ca b'a}� lkgnfO{ lgsfn]�/� ljGb' P3 /� P4 df kg]�{u/�L P]�gfsf]� P ljGb';Dd ;/�n 
/�]�vf SP lvRg'xf]�;\ .

8. 	 ca km]�l/� dflysf]� l;=g+ 1 b]�lv 7 ;Ddsf]� k|lj|mofnfO{ ;/�n /�]�vf TP, UP /� VP 
lvr]�/� kfn}�kfnf]� bf]�xf]�¥ofpg'xf]�;\ .

9. 	 o; lj|mofsnfksf cfwf/�df cfkltt sf]�0f /� k/�fjlt{t sf]�0fsf]� dfg rfksf]� 
k|of]�un]� gfk]�/� ca lbOPsf]� tflnsfdf eg'{'xf]�;\ M

j|m=;= cfkltt sf]�0f k/�fjlt{t sf]�0f glthf
1. ∠RPQ = ..... ∠SPQ = ..... cfkltt sf]�0f = k/�fjlt{t sf]�0f
2. ∠TPQ = ..... ====================== ======================
3. ∠UPQ = ..... ====================== ======================

5nkmn /� lgisif{ M s]� k|To]�s cfkltt sf]�0f /� ;DalGwt k/�fjlt{t sf]�0f a/�fa/� 5g\, 
5nkmn u/�L lgisif{ n]�Vg'xf]�;\ .

lrq 7.26 P]�gfdf k|sfzsf]� k/�fjt{g

lrq 7.27 P]�gfdf kg]�{ cfkltt ls/�0fx¿

A
P

QR
T

U

V

B
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k|sfz k/�fjt{gsf lgod (Laws of reflection of light)

k|sfzsf]� lgoldt k/�fjt{g x'Fbf o;n]� s]�xL lgod kfngf u/�]�sf]� x''G5 . k|sfz k/�fjt{gsf 
lgod lgDgfg';f/� 5g\ M

1. 	 cfkltt sf]�0f (angle of incidence) /� k/�fjlt{t sf]�0f (angle of reflection) 
sf]� dfg ;wF}� a/�fa/� x'G5g\ .

2. 	 cfkltt ls/�0f (incident ray), k/�fjlt{t ls/�0f (reflected ray) /� gd{n (normal) 
;w}�F Pp6}� ;txsf]� Pp6}� ljGb'df k5{g\ .

;dtn P]�gfdf aGg]� cfs[lt

lrqdf j:�t'af6 cfPsf]� k|sfzsf ls/�0fx¿ ;dtn 
P]�gfdf k/�fjt{g eP/� cfs[lt ag]�sf]� b]�vfOPsf]� 5 . 
o:�tf]� cfs[lt aGg]� k|lj|mofnfO{ lrqdf b]�vfpg'nfO{ 
ls/�0f /�]�vf lrq elgG5 . ;dtn P]�gfdf aGg]� cfs[lt 
cjf:�tljs x'G5 lsgls k/�fjlt{t ls/�0f cfs[lt;Dd 
k'u]�sf x'Fb}�gg\ . cjf:�tljs cfs[ltnfO{ kbf{df ptfg{ 
;lsFb}�g . of]� cfs[lt ;'N6f]� /� j:�t' hq}� x'G5 . xfdLn]� P]�gf x]�bf{ b]�lvg]� cfs[lt klg 
cjf:�tljs cfs[lt xf]� .

k|sfz k/�fjt{gsf s]�xL pkof]�lutf (Some applications of reflection of light)
;"Idbz{s oGqdf ePsf]� P]�gfn]� k|sfznfO{ Pp6}� ljGb'df k/�fjt{g u5{ . o;n]� ubf{ 
;"Id hLjnfO{ ;"Idbz{s oGqsf]� ;xfotfn]� b]�Vg ;lsG5 .

;jf/�L ;fwgdf k|of]�u ePsf]� P]�gfdf x'g]� k/�fjt{gn]� ubf{ ;jf/�L ;fwgsf]� k5fl8sf]� 
b[Zo b]�lvG5 . of]� P]�gfn]� km/�flsnf]� If]�q b]�Vg ;xfotf u5{ . bfx|L vf}�/�g /� d]�sck ug{ 
klg P]�gfsf]� k|of]�u ulG5 . o:�tf P]�gfn]� k/�fjt{g u/�L cfs[lt 7'nf]� agfpF5g\ .

k]�l/�:�sf]�k (Periscope)
k]�l/�:�sf]�k k|sfz k/�fjt{gsf]� l;¢fGtdf cfwfl/�t eP/� agfOPsf]� Pp6f pks/�0f 
xf]� . w]�/�}� prfOdf ePsf]� j:�t'nfO{ tnaf6 klg ;lhn}� x]�g{sf nflu o; 
pks/�0fsf]� k|of]�u ul/�G5 . o; pks/�0fsf]� gd'gf tkfO{Fn]� klg lbOPsf cfjZos  
;fdu|Lsf]� ;ª\sng u/�]�/� 3/�df klg agfpg ;Sg'x'G5 . k]�l/�:�sf]�k agfpg]� ljlwnfO{ 
tn lbOPsf]� 5 M

lrq 7.28

j:t'

cfs[lt

cfFvf
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cfjZos ;fdu|L M bx|f]� sfuhsf]� a]�ngfsf/� gnL, b'O{cf]�6f ;dtn P]�gfsf 6'j|mf, 6fF:�g]� 
kbfy{{ jf Un' (glue), s}�FrL /� /�ª

ljlw M

1.	 Pp6f b/�f]� sfuhsf]� a]�nfgfsf/� gnL agfpg'xf]�;\ .

2. 	 gnLsf]� b'a}� 5]�pdf P]�gfnfO{ 45° sf]� sf]�0fdf Pscsf{df 
;dfgfGt/� x'g]� u/�L 6fF:�g'xf]�;\ . o;/�L 6fF:�bf P]�gfx¿ 
bfofF /� afofF lsgf/�fdf lrqdf b]�vfP h:�t}� l7s 
ljk/�Lttkm{ kms]�{sf]� x'g'k5{ .

3.	 P]�gfsf cufl8lt/�sf Kjfnx¿df csf]�{ gnL hf]�8]�/� 
lrqdf b]�vfPh:�t}� cfsf/� agfpg'xf]�;\ .

4.	 gnLsf]� b'a}�lt/�sf]� d'vnfO{ aGb ug'{xf]�;\ . ca b'a}� P]�gfsf]� 
cufl8 Kjfn agfpg k5{ . of]� Kjfn tn /� dfly /�x]�sf]� gnLsf]� l7s ljk/�Lt 
;fO8df x'g'k5{ .

5.	 kfOksf]� aflx/� sfuhn]� df]�8]�/� Kjfnaf6 dfq k|sfz l5g]�{ agfpg'xf]�;\ . jl/�kl/� 
/�ª nufP/� o;nfO{ cfsif{s klg agfpg ;lsG5 . ca k]�l/�:�sf]�k tof/� eof]� .

6.	 ca tnsf]� Kjfnglhs Pp6f cfFvf /�fv]�/� csf]�{ cfFvf lrDng'xf]�;\ . prfOdf 
/�x]�sf j:�t'x¿ k]�l/�:�sf]�kaf6 x]�g'{xf]�;\ . o;/�L k]�l/�:�sf]�ksf]� k|of]�uaf6 sd prfOdf 
/�x]�/� klg w]�/�}� prfO{df /�x]�sf j:�t'x¿ ;lhn}� b]�Vg ;lsG5 .

k]�l/�:�sf]�ksf]� pkof]�u (Application of Periscope)

-s_	 k]�l/�:�sf]�knfO{ kg8'AaL (submarine) hxfhdf k|of]�u ul/�Psf]� x'G5 h;n]� ubf{ 
kfgLleqaf6 klg dfly /�x]�sf j:�t'x¿nfO{ ;lhn}� b]�Vg ;lsG5 .

-v_	 n8fOFdf ;]�gfn]� k]�l/�:�sf]�ksf]� k|of]�u u/�]�/� prfOdf n's]�/� a;]�sf k|ltåGåLnfO{ b]�Vg 
;S5g\ .

lrq 7.29 k]�l/�:�sf]�k
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cEof;

1.	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

lgod k/�fjt{g a/�fa/� ;dfgfGt/� nDa cfjt{g

-s_	 ;dtn P]�gfn]� k|sfznfO{ =============u5{ .

-v_	 lgoldt k/�fjt{g x'Fbf k/�fjlt{t ls/�0f Pscfk;df =================== eP/� 
Pp6}� lbzfdf kmls{G5g\ .

-u_	 k|sfzsf]� k/�fjt{g x'Fbf cfkltt sf]�0fsf]� dfg k/�fjlt{t sf]�0f;Fu ============= 
x'G5 .

-3_	 k]�l/�:�sf]�k k|sfz k/�fjt{gsf]� ============df cfwfl/�t eP/� agfOPsf]� x'G5 .

-ª_	 s'g}� ;txdf gd{n /�]�vf ======== x'g]� u/�L lvlrPsf]� x'G5 .

2.	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 k|sfz s:�tf]� af6fdf lxF8\5 <

-c_ 3'dfp/�f]� 			   -cf_ l;wf

-O_ afª\uf]�l6ª\uf]� 			  -O{_ k|sfz lxF8\g]� dfWoddf e/� k5{ .

-v_ 	cFWof/�f]� sf]�7fdf lsg s'g}� klg j:�t' b]�lvFb}�g <

-c_	 cFWof/�f]� sf]�7fdf j:�t' sfnf]� /�ªsf x'G5g\\ .

-cf_	 cFWof/�fdf xfd|f]� cfFvfn]� sfd ub}�{g .

-O_	 j:�t'af6 k|sfz k/�fjt{g x'Fb}�g .

-O{_	 j:�t'n]� k|sfznfO{ ;a}� lbzfdf 5l/�lbG5 .

-Uf_	 xfdLn]� xfd|f]� j/�k/�sf j:�t' s]� sf/�0fn]� ubf{ b]�Vg ;S5f}� <

-c_	 j:�t'n]� k|sfz ;f]�:�g]� ePsfn]�

-cf_	 j:�t'n]� k/�fjt{g u/�]�sf]� k|sfz cfFvfsf]� /�]�l6gfdf cfOk'Ug]� ePsfn]�
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-O_	 j:�t'n]� k|sfz ;a}� lbzfdf 5g]�{ ePsfn]�

-O{_	 j:�t'n]� k|sfz cfj{tg ug]�{ ePsfn]�

-3_	 olb cfkltt /� k/�fjlt{t ls/�0flarsf]� sf]�0f 80° eP cfkltt sf]�0fsf]� dfg 
slt x'G5 <

-c_ 80° 				    -cf_ 40°

-O_ 20° 				    -O{_ 90°

-ª_	 k]�l/�:�sf]�kdf s:�tf]� k|sf/�sf]� P]�gf /�flvPsf]� x'G5 <

-c_ sGs]�e P]�gf 			   -cf_ sGe]�S; P]�gf

-O_ ;dtn P]�gf 			   -O{_ Psk6\l6 ;dtn csf]�{ k6\l6 sGe]�S;

-r_ 	lbOPsf syg /� ts{ cWoog u/�L ;xL ljsNk 5fGg'xf]�;\ .

syg M 	j:�t'sf]� ;txdf 7Ss/� vfPsf k|sfz ;f]�xL af6f]� eP/� kmls{g 
k|lj|mofnfO{ dfq k|sfzsf]� k/�fjt{g elgG5 .

ts{ 1 M 	of]� lj|mofdf cfkltt sf]�0fx¿ k/�fjlt{t sf]�0fx¿ cfk;df 
;dfgfGt/� x'G5g\\ .

ts{ 2 M 	oxL lj|mofn]� ubf{ j:�t' b]�lvg]� /� j:�t'sf]� cfs[lt aGg]� x'G5 .

-c_ 	 syg l7s 5 t/� ts{ unt 5g\ .

-cf_	 ts{x¿ l7s 5g\ t/� syg unt 5 .

-O_ 	 ts{ 1 dfq l7s 5 .

-O{_ 	 ts{ 2 dfq l7s 5 .

-5_	 lbOPsf]� s'g egfO l7s 5 <

-c_	 cfkltt ls/�0fn]� ;dtn ;tx;Fu agfpg]� sf]�0f cfkltt sf]�]�0f xf]� .

-cf_	 k/�fjlt{t ls/�0fn]� ;dtn ;tx;Fu agfpg]� sf]�0fnfO{ k/�fjlt{t sf]�0f 
elgG5 .
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-O_	 k/�fjlt{t ls/�0f /� cfkltt ls/�0flarsf]� sf]�0fsf]� dfg cfkltt sf]�0f 
/� k/�fjlt{t sf]�0fsf]� of]�u;Fu a/�fa/� x'G5 .

-O{_	 k|sfznfO{ k/�fjt{g ug]�{ ;tx /� gd{nlarsf]� sf]�0f;Fu cfkltt sf]�0f 
/� k/�fjlt{t sf]�0fsf]� dfgsf]� of]�u a/�fa/� x'G5 .

-h_	 ;dtn P]�gfn]� agfpg]� cfs[ltsf]� k|s[lt lgDglnlvtdWo]� s'g rflxF l7s 
xf]� <

-c_	 jf:�tljs, ;'N6f]� /� j:�t' hq}�

-cf_	 cjf:�tljs, ;'N6f]� /� j:�t' eGbf 7'nf]�

-O_	 cjf:�tljs, ;'N6f]� /� P]�gfb]�lv j:�t' Pjd\ cfs[lt ;db'/�Ldf x'G5g\\ .

-O_	 cjf:�tljs, pN6f]� /� j:�t'sf]� bfofF efu afofFtkm{ tyf afofF efu 
bfofFtkm{ x'G5 .

-em_	 lgoldt /� clgoldt k/�fjt{g ;DaGwdf lbOPsf]� s'g egfO l7s 5 <

-c_	 lgoldt k/�fjt{gsf]� sf/�0fn]� ubf{ xfdL xfd|f jl/�kl/�sf j:�t'x¿ 
b]�V5fF}� .

-cf_	 k|sfzsf]� clgoldt k/�fjt{gsf]� sf/�0fn]� ubf{ g}� P]�gfdf j:�t'sf]� 
cfs[lt b]�lvG5 .

-O_	 lgoldt k/�fjt{gn]� ubf{ j:�t' 6Ns]�sf]� b]�lvG5 .

-O{_	 lgoldt k/�fjt{gkl5 k/�fjlt{t ls/�0f rxlsnf eO{ kmls{G5g\ .

-`_ 	lbOPsf]� s'g egfO unt 5 <

-c_	 cjf:�tljs cfs[lt;Dd k|sfz k'u]�sf]� x'Fb}�g .

-cf_	 jf:�tljs cfs[lt;Dd k|sfz k'u]�sf]� x'G5 .

-O_	 P]�gfdf aGg]� jf:�tljs cfs[lt ;'N6f]� x'G5 .

-O{_	 ;dtn P]�gfn]� agfpg]� cfs[lt P]�gfsf]� k5fl8 aG5 .
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3.	 km/s n]Vg'xf];\ M

-s_ 	cfkltt ls/�0f /� k/�fjlt{t ls/�0f

-v_ 	lgoldt /� clgoldt k/�fjt{g

-u_ 	cfkltt sf]�0f /� k/�fjlt{t sf]�0f

4.	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 k|sfz k/�fjt{g eg]�sf]� s]� xf]�, k|sfz k/�fjt{gsf lgod n]�Vg'xf]�;\ .

-v_	 k|sfzsf]� clgoldt k/�fjt{g eg]�sf]� s]� xf]�, lrq;lxt j0f{g ug'{xf]�;\ .

-u_	 b}�lgs hLjgdf k|sfz k/�fjt{gsf s'g}� b'O{cf]�6f pkof]�lutf j0f{g n]�Vg'xf]�;\ .

-3_	 k]�l/�:�sf]�kn]� s;/�L sfo{ u5{, /�]�vflrq;lxt j0f{g ug'{xf]�;\ .

-ª_	 lbOPsf]� lrq cWoog u/�L lgDglnlvt k|Zgsf]� pQ/� lbg'xf]�;\ M

-c_	 lrqdf cfkltt ls/�0f /� k/�fjlt{t ls/�0fsf]� gfd n]�Vg'xf]�;\ .

-cf_	 cfkltt sf]�0f /� k/�fjlt{t sf]�0fsf]� gfd n]�Vg'xf]�;\ .

-O_	 gd{n 'ON' nfO{ s'g ;tx;Fu 90° sf]� sf]�0f x'g]� u/�L lvlrPsf]� 5 <

-p_	 ∠BON sf]� dfg slt x'G5 <
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ljB't\ /� r'DasTj 
(Electricity and Magnetism)

xfd|f]� b}�lgs hLjgdf ljleGg sfo{x¿ ug{ ljB't\ zlStsf]� cfjZostf k5{ . 3/�df 
k|of]�u ul/�g]� ljB'tLo pks/�0fx¿ ;~rfng ug{sf nflu lah'nL aQLsf]� cfjZostf 
k5{ . ljB't\sf]� k|of]�u u/�L ljB't\ r'Das klg agfOG5 . kmnfdsf]� w'nf]� jf lkgnfO{ 
cfk"mlt/� cfsif{0f ug{]� -tfGg]�_ u'0f ePsf]� j:�t'nfO{ r'Das elgG5 . ljB't\u[xdf  
ljB't\zlSt pTkfbg ug{sf nflu klg ljB't\ r'Dassf]� k|of]�u ul/�G5 .

lrq 8.1 ljB't\ /� r'Das

-c_ lrqdf ljB't\ s'g s'g tl/�sfaf6 pTkfbg ePsf]� b]�vfOPsf]� 5 <

-cf_ ljB't\\ cGo s'g s'g ljlwaf6 pTkfbg ug{ ;lsG5 <

-O_ xfd|f]� b}�lgs hLjgdf ljB't\ /� r'DasnfO{ s'g s'g sfdsf nflu k|of]�u ul/�G5 <

ljB'tLo pks/�0fx¿, h:�t}� M lrd, sDKo'6/�, k|f]�h]�S6/�, 6]�lnlehg, kª\vf, lx6/�, 
lk|mh cflb k|of]�u ug{ ljB't\ rflxG5 . tL ;fdu|L rnfpg cfjZos kg]�{ ljB't\zlSt  
ljB't\sf ;|f]�taf6 k|fKt x'G5 . ;'rfns tf/�sf dfWodåf/�f pSt ljB't\3/� tyf pBf]�u;Dd 
k'¥ofOG5 . o;/�L k|;f/�0f ug{ ;lsg]� ljB't\wf/�f ljB't\ (current electricity) xf]� .

cfsfzdf lah'nL rDs]�sf]� /� r6\ofª k/�]�sf]� yfxf kfpg'ePs}� xf]�nf . o;}� u/�L pg jf 
gfOngsf sk8fx¿ cFWof/�fdf km'sfNbf ;;fgf lemNsfx¿ klg b]�Vg'ePs}� xf]�nf . of]� 
klg Ps k|sf/�sf]� ljB't\sf]� ¿k xf]� . o; tl/�sfaf6 pTkfbg x'g]� ljB't\ l:�y/� ljB't\ 
-static electricity_ xf]� .

*
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8.1 l:�y/� ljB't\sf]� kl/�ro (An introduction of static electricity)

lj|mofsnfk 8.1

lrq 8.2 l:�y/� ljB't\\

kftnf]� sfuhsf dl;gf 6'j|mfx¿ agfP/� 6]�a'ndf /�fVg'xf]�;\ . Pp6f Knfl:�6ssf]� 86\k]�g 
jf /�a/�sf]� sf“luof]� lnP/� ;'Svf skfndf /�u8\g'xf]�;\ . ca sf“luof]�nfO{ sfuhsf 6'j|mf 
glhs nu]�/� cjnf]�sg ug'{xf]�;\ . sfuhsf 6'j|mfx¿ sf“luof]�df lsg cfslif{t ePsf 
xf]�nfg\, cg'dfg ug'{xf]�;\ .

k|of]�ufTds sfo{ 8.1

a]�n'g /� pgsf]� k|of]�u (Ballon and wool experiment)

Pp6f a]�n'g lng'xf]�;\ . To;df xfjf eg'{xf]�;\ . pSt 
a]�n'gnfO{ pgsf]� l:�j6/�df s]�xL ;do /�u8\g'xf]�;\ . 
ctM la:�tf/�}� a]�n'gnfO{ ;dft]�sf]� xft 5f]�8\g'xf]�;\ . 
l:�j6/�df a]�n'g 6fFl;G5 . o:�tf]� lsg ePsf]� xf]�nf < 
lgisif{ n]�Vg'xf]�;\ .

cFWof/�f]� sf]�7fdf kf]�ln:�6/�, gfOng, Pj|m]�lns jf 
pgsf sk8fx¿ km'sfNbf l6sl6s cfjfhsf 
;fydf pHofnfsf lemNsfx¿ klg cfpF5g\ . o:�tf]� 
x'gfsf]� sf/�0f s]� xf]�nf <

;a kbfy{x¿ c0f'af6 ag]�sf x'G5g\ . k/�df0f'x¿ ldnL 
c0f' ag]�sf x'G5g\\ . wgfTds -+ve_ rfh{ ePsf]� s]�Gb|Lo 
efu Go'lSno; /� jl/�kl/� 3'Dg]� C0ffTds --ve_ rfh{ 
ePsf]� On]�S6«f]�g u/�L k/�df0f'df b'O{ lsl;dsf rfh{ 

lrq 8.3

lrq 8.4 k/�df0f'sf]� ;+/�rgf

On]�S6«f]�g

k|f]�6f]�g

Go'6«f]�g
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x'G5g\\ . b'O{ kbfy{{ cfk;df 3if{0f xF'bf On]�S6«f]�g Pp6faf6 csf{df ;/�]�/� hfG5g\ . On]�S6«f]�g 
;/�]�/� hfg]� kbfy{{df On]�S6«f]�gsf]� ;ª\Vof a9L x'G5 /� C0ffTds rfh{o'St x'G5 . h'g 
kbfy{{af6 On]�S6«f]�g ;/�]�/� hfG5, To; kbfy{{df On]�S6«f]�gsf]� sdL eO{ wgfTds rfh{o'St 
aG5 . o;sf/�0f Knfl:�6s, pg, gfOng, kf]�ln:�6/�, Pj|m]�lns cflb ljleGg s'rfns 
kbfy{{df 3if{0f x'Fbf rfh{ pTkGg 
x'G5 . o:tf n'uf nufpFbf 
n'ufsf]� z/�L/�;Fu}� 3if{0f eO{ 
rfh{ pTkGg x'G5 / n'uf 
km'sfNbf rfh{ ;5{g\ /� lr6lr6 
cfjfh cfpF5 . ;fy}� cFWof/�f]�df 
cfufsf]� lemNsf h:�tf]� klg b]�vf k5{ . o; j|mddf rfh{sf]� dfqfdf 36a9 cfpF5 
h;n]� ubf{ ljB't\ pTkGg x'G5 . o;/�L s'rfns kbfy{{df 3if{0fsf]� sf/�0faf6  
ljk/�Lt rfh{sf]� dfqfdf 36a9 eO{ pTkGg x'g]� ljB't\ l:�y/� ljB't\\ (Static electricity) 
xf]� .

skfndf sfFluof]� /�u8\bf skfndf /�x]�sf On]�S6«f]�g sfFluof]�df ;5{ . ;'?df sfuhsf 
6'j|mfdf rfh{ ePsf]� x'Fb}�g ha C0ffTds rfh{ ePsf]� sfFluof]� sfuhsf 6'j|mfsf]� glhs 
nluG5 ta sfFluof]�df /�x]�sf]� C0ffTds rfh{sf]� k|efjn]� To;sf]� glhsk6\l6 /�x]�sf]� 
sfuhsf]� efudf wgfTds rfh{ pTkGg eO{ cfsif{0f x'G5 . ljk/�Lt rfh{lar cfsif{0f 
x'g]� ePsfn]� sfuhsf 6'j|mfx¿ sfFluof]�df 6fFl;Psf x'g\ . o;/�L sfFluof]� /� skfn  
/�u8\bf pTkGg ePsf]� an g}� l:�y/� ljB'tLo an (Electrostatic force) xf]� .

8.2 l:�y/� ljB't\sf]� c;/�x¿ (Effects of static electricity)

xfd|f]� b}�lgs hLjgdf k|ToIf k|efj kfg]�{ l:�y/� ljB't\sf c;/�x¿nfO lgDgfg';f/� k|:t't 
ug{ ;lsG5 M

-s_	 r6\ofª kg'{ jf lah'nL rlDsg'

-v_	 OGwgsf 6\ofªsLdf cfunfuL h:tf b'3{6gf x'g'

-u_	 sDKo'6/�sf s]�xL On]�S6«f]�lgs lrkdf l:�y/� rfh{ hDdf x'Fbf lrkx¿ l56f]� lau|g'

-3_	 n'uf, ljB'tLo ;fdu|L l6eL, sDKo'6/�, df]�afOn cflbdf w'nf]� jf /�f}�+F 6fFl;g' cflb .

lrq 8.5
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s]� tkfO{“nfO{ yfxf 5 <

6\ofª\s/�df OGwg ebf{ OGwg eg]�{ kfOksf]� 
gf]�hn OGwg 6\ofª\sLtk{m /� csf]�{ efu 
hldgtk{m hf]�l8G5, lsg xf]�nf <

6\ofª\s/�df OGwg ebf{ pTkGg x'g ;Sg]�]� 
l:�y/� ljB't\ rfh{sf ¿kdf hldgd'lg 
k|jfx x'G5 . h;n]� ubf{ pSt l:�y/� 
ljB'tLo rfh{ /� OGwgsf]� afkm ;Dks{df 
cfpg kfpFb}�gg\ /� cfunfuLaf6 hf]�luG5 .

lrq 8.6

l:�y/� ljB't\nfO{ xfd|f]� b}�lgs hLjgdf ljleGg sfo{sf nflu pkof]�u ul/�G5 h'g lgDgfg';f/� 
5g\ M

-s_	 lk|G6/� tyf kmf]�6f]�skL d]�l;gdf d;L jf 6f]�g/�nfO{ kmf]�6f]�skL sfuh;Fu cfsif{0f 
u/�fpg

-v_	 /�ª nufpFbf /�ª 5g]�{ pks/�0f (Paint sprayer) agfpg

-u_	 xfjf 5fGg]� pks/�0f (Air filter) df k|of]�u ug{

-3_	 w'nf]� x6fpg]� pks/�0f (Dust removal) df pkof]�u ug{ cflb .
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8.3 r6\ofªsf]� kl/�ro (Introduction of lightening)

lrq 8.7 r6\ofª k/�]�sf]�

ljrf/�0fLo k|Zg
-c_ cfsfz v'nf ePsf]� ;dodf lah'nL rlDs“b}�g, lsg <

-cf_ afbn nfu]� tfklg xfjfx'/�L grNg]� ;dodf klg lah'nL rlDs“b}�g, lsg <

oL k|Zgsf af/�]�df ljleGg ;|f]�tx¿, h:�t}� M 
k':�tsfno, OG6/�g]�6, hfgsf/� JolSt cflbaf6 
cfjZos ;"rgf ;ª\sng ug'{xf]�;\ /� ;ª\slnt 
;"rgfsf af/�]�df sIffdf 5nkmn ug'{xf]�;\ .

r6\ofª klg ljB't\sf]� k|jfx xf]� . cfsfzdf 
jfiks0fx¿ ldn]�/� afbn ag]�sf]� x'G5 . lr;f]� 
afbndf kfgLsf ;;fgf yf]�kfx¿ x'G5g\\ . kfgLsf 
oL ;;fgf yf]�kfx¿ la:�tf/�}� tnlt/� em5{g\ . 
tnlt/�sf]� tfkn]� tftf]� xfjf jfikLs/�0f eO{ dflylt/� hfG5 . o;/�L x'g]� bf]�xf]�/�f]� rfnsf 
sf/�0f 3if{0f eO{ On]�S6«f]�gx¿sf]� n]�gb]�g x'G5 /� afbndf ljB't\ rfh{ pTkGg x'G5 . 
;fwf/�0ftM dflylt/�sf]� afbndf wgfTds /� tnlt/�sf]� afbndf C0ffTds rfh{ k}�bf 
x'G5 . C0ffTds rfh{ ePsf]� afbnaf6 On]�S6«f]�gx¿ wgfTds rfh{ ePsf]� afbndf 
;/�]�/� hfG5g\ . o;nfO{ On]�lS6«s l8:�rfh{ elgG5 . On]�lS6«s l8:�rfh{ x'Fbf w]�/�}� dfqfdf 
tfk, k|sfz /� WjlgzlSt k}�bf x'G5 . slxn]�sfxLF 3/�, ?v jf hldg cflbdf On]�lS6«s 
l8:�rfh{ x'g'nfO{ r6\ofª elgG5 . r6\ofª kbf{ 3/� jf ?vdf Iflt k5{ .

lrq 8.8
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lrq 8.9

ljrf/�0fLo k|Zg

-c_	 r6\ofª kbf{ lah'nL rDs]�sf]� s]�xL ;dokl5 dfq u8\ofªu'8'ªsf]� cfjfh ;'lgG5, 
o;sf]� sf/�0f s]� xf]�nf <

-cf_	 lah'nL rlDsPsf]� cj:�yfdf ?vsf]� d'lg a:�g'x'“b}�g, lsg xf]�nf <

-O_	 lah'nL rlDsPsf]� cj:�yfdf 3/�df ljB'tLo ;fdu|Lx¿sf]� k|of]�u ug'{x'“b}�g, lsg 
xf]�nf <

nfO6]�lgª /�8 (Lightening rod)

nfO6]�lgª /�8 3/�sf]� 5t jf dflyNnf]� efudf r6\ofªaf6 3/�nfO{ hf]�ufpgsf]� lglDt 
/�flvG5 . of]� /�8nfO{ tfdfsf]� tf/�;Fu hf]�l8G5 /� tfdfsf]� tf/�nfO{ hldgd'lg k'¥ofOG5, 
h;nfO{ cly{ª (Earthing) elgG5 .

r6\ofªaf6 3/�nfO{ s;/�L hf]�ufpg ;lsG5, ljrf/� ug'{xf]�;\ t Û

r6\ofªaf6 3/�nfO{ hf]�ufpgsf nflu cly{ª ul/�G5 . o;sf 
nflu 3/�sf]� 5tsf]� dflyNnf]� efudf lrqdf b]�vfOPsf]� h:�tf]� 
cln km/�flsnf]� ePsf]� tfdfsf]� 8G8LnfO{ 3/�sf]� 5t jf dflyNNff]� 
efudf /�flvG5 .

o;n]� r6\ofª kbf{ cfPsf pRr ef]�N6]�hnfO{ 3/�leq k|j]�z ug{ 
glbO{ hldgtkm{ k|jfx u5{ . o; 8G8LnfO{ tfdfsf]� tf/� h8fg 
u/�]�/� hldgdf vlgPsf]� vfN8fdf k'¥ofOG5 . hldgdf vlgPsf]� vfN8f]�df sf]�Onfsf 
6'j|mfx¿, l9s]�g'g /�flvG5, h;df lg/�Gt/� kfgLsf]� k|jfx eO{ lr:�ofg /�lx/�xg]� Joj:�yf 
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ldnfOG5 . pSt lr:�ofgdf nluPsf]�]� tfdfsf]� tf/�nfO{ vN8fdf ufl8Psf]� /�8;Fu 
hf]�l8G5 . cfw'lgs k|ljlwsf]� k|of]�u u/�L lgdf{0f ul/�Psf ejgx¿, h:�t}� M e"sDk 
k|lt/�f]�wL ljBfno, ckf6{d]�G6, Jofj;flos ejgx¿, l;g]�df xn cflb_ df nfO6]�lgª 
/�8sf]� k|of]�u ul/�Psf]� x'G5 .

kl/�of]�hgf sfo{ (Project work)

xfdf]� b]�zdf r6\ofªn]� kf/�]�sf]� c;/�;DaGwL hfgsf/�Lx¿ kqklqsf, OG6/�g]�6sf]� 
;xfotfaf6 ;ª\sng u/�L ;ª\lIfKt k|ltj]�bg tof/� kfg'{xf]�;\ /� sIffdf k|:�t't ug'{xf]�;\ .

8.4 wf/�f ljB't\\sf]� kl/�ro (Introduction of current electricity)

3/� tyf ljBfnodf ljB'tLo ;fdu|Lx¿ rnfpg cfjZos kg]�{ ljB't\\ sxfFaf6 cfPsf]� 

xf]�nf < o:�tf]� ljB't\nfO{ s]� elgG5 xf]�nf < 3/�df /� ljBfnodf k|of]�u ePsf]� ljB't\ 

Pp6}� jf km/�s k|sf/�sf]� xf]�, 5nkmn ug'{xf]�;\ .

ljB't\ k|jfx x'gsf nflu ljB't\sf]� ;|f]�t, ;'rfns tf/�, l:�jr /� nf]�8 cfjZos k5{ . 

ltgLx¿nfO{ hf]�8]�/� agfOPsf]� lgoldt af6f]�nfO{ 

ljB't\ kl/�ky (Electric circuit) elgG5 . ;"rfns 

tf/�df On]�S6«f]�gx¿ Ps 7fpFaf6 csf]�{ 7fpFdf lg/�Gt/� 

k|jfx x'g]� ljB't\\ g}� wf/�fljB't\ (Current electricity) 
xf]� . 3/�, ljBfno, snsf/�vfgf cflbdf pkof]�u x'g]� 

lrd, /�]�l8of]�, 6]�lnlehg, sDKo'6/�, kfgL tfGg]� df]�6/�,  

kª\vf, lx6/�, ljB't\ 3G6L cflb ljB't\af6 rNg]� pks/�0f -ljB'tLo pks/�0f_ x'g\ . 

ljB't\ zlStnfO{ ltg}� ljB'tLo pks/�0fx¿sf]� ;xfotfdf tfk, k|sfz, Wjlg, r'Das 

cflb zlStdf ¿kfGt/�0f ug{ ;lsG5 .

;]�nx¿sf]� ;d"xLs/�0f (Combination of cells)

ljB't\sf ;|f]�tdWo]� ;]�n klg Ps xf]� . ;]�ndf wgfTds 

/� C0ffTds w'|jx¿ /�x]�sf x'G5g\ . ;]�nx¿sf]� ;d"xnfO{ 

Aof6«L elgG5 . ;]�nx¿ ljleGg cfsf/� /� k|sf/�sf 

x'G5g\\, h:�t}� M ;fwf/�0f ;]�n, 8«fO;]�n, ln8 Pl;8 ;]�n .

lrq 8.10 ljB't\ kl/�kydf aQL an]�sf]�

light bulb

lrq 8.11 ;]�nx¿
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oL ;]�nx¿nfO{ ljB't\ kl/�kydf ljleGg tl/�sfaf6 h8fg ug{ ;lsG5 .

lrq 8.12 ;]�nx¿nfO{ Ps}�;fy h8fg ul/�g]� tl/�sf

lj|mofsnfk 8.2

b}�lgs hLjgdf ;]�nsf]� k|of]�u x'g pks/�0fx¿, h:�t}� M leQ]�38L, 6]�lnlehgsf l/�df]�6, 
6r{nfO6 cflb_ lng'xf]�;\ . ltgsf]� ;]�naS;sf]� cjnf]�sg ug'{xf]�;\ . To;df ;]�nx¿sf]� 
h8fg ubf{ wgfTds /� C0ffTds w|'jx¿ s;/�L ldnfOPsf]� 5, x]�g'{xf]�;\ . lgDglnlvt 
k|Zgsf cfwf/�df sIffdf 5nkmn ug'{xf]�;\ M

-c_ 	s]� oL ;a}� k|sf/�sf pks/�0fx¿df ;]�nx¿sf]� h8fg ug]�{ tl/�sf Pp6}� 5 <

-cf_	 s'g s'g pks/�0fdf Pp6f ;]�nsf]� wgfTds w|'jaf6 csf]�{ ;]�nsf]� wgfTds w'|jdf 
g}� tf/� hf]�8]�/� kl/�ky tof/� ul/�Psf]� 5 < s'g s'gdf km/�s km/�s w|'j h8fg 
ul/�Psf]� 5, tflnsfdf eg'{xf]�;\ .

b'O{cf]�6f ;]�nsf]� ;dfg w'|j  
hf]�l8Psf pks/�0f

b'O{cf]�6f ;]�nsf]� ljk/�Lt w'|j  
hf]�l8Psf pks/�0f

b'O{ jf b'O{eGbf a9L ;]�nnfO{ Ps}�;fy k|of]�u ul/�g]� k4lt ;]�nsf]� ;d"xLs/�0f xf]� . Dfflysf 
lj|mofsnfksf cfwf/�df ;]�nsf]� ;d"xLs/�0f ;fdfGotM b'O{ k|sf/�n]� ug{ ;lsG5 . >]�0fLj|md 
;d"xLs/�0f (Series combination) /� ;dfgfGt/� ;d"xLs/�0f (Parallel combination)

-s_ >]�0fLj|md h8fg (Series combination)

Pp6f ;]�nsf]� C0ffTds w|'j bf]�;|f]� ;]�nsf]� wgfTds 
w|'j;Fu /� bf]�;|f]� ;]�nsf]� C0ffTds w|'j t]�;|f]� ;]�nsf]� 
wgfTds w|'j;Fu j|mdzM hf]�8]�/� >]�0fLj|md ;d"xLs/�0f 
ug{ ;lsG5 .

lrq 8.13 >]�0fLj|md h8fg
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lj|mofsnfk 8.3

p2]�Zo M ;]�nx¿sf]� >]�0fLj|md ;d"xLs/�0f lgdf{0f /� cWoog

cfjZos ;fdu|Lx¿ M rf/�cf]�6f ;]�n, ;'rfns tf/�, aNa, l:�jr, 6fF:�gsf nflu 6]�k cflb . 

ljlw
1.	 klxnf]� ;]�nsf]� wgfTds w|'j;Fu bf]�;|f]� ;]�nsf]� C0ffTds w'|j, To:�t}� bf]�;|f]� ;]�nsf]� 

wgfTds w|'j;Fu t]�;|f]� ;]�nsf]� C0ffTds w|'j hf]�8\g'xf]�;\ .
2. 	 t]�;|f]� ;]�nsf]� wgfTds w|'j;Fu tfdfsf]� tf/�n]� l:�jr hf]�8\g'xf]�;\ .
3.	 l:�jrsf]� csf]�{ 5]�pdf tfdfsf]� tf/�l;t aNa hf]�8\g'xf]�;\ /� aNasf]� csf]�{ 5]�pnfO{ 

klxnf]� ;]�nsf]� C0ffTds w|'j;Fu hf]�8\g'xf]�;\ .

5nkmn /� lgisif{ M tkfO{“n]� tof/� u/�]�sf]� ljB't\ kl/�kynfO{ ;ª\s]�t lrqdf b]�vfpg'xf]�;\ . 
;]�nsf]� o:�tf]� ;d"xLs/�0f sxfF sxfF k|of]�u ePsf 5g\, 5nkmn ug'{xf]�;\ .

lj|mofsnfk 8.4

p2]�Zo M ;]�nx¿sf]� >]�0fLj|md h8fg /� pHofnf]�kgfsf]� ;DaGw cWoog 

cfjZos ;fdu|L M ;'rfns tf/�, 8«fO{ ;]�nx¿, lrd /� l:�jr

ljlw M lrqx¿ …�sÚ�, …�vÚ� /� …�uÚ� df h:�t}� Pp6f, b'O{cf]�6f /� tLgcf]�6f ;]�n j|mdzM 
aNa;Fu hf]�8\g'xf]�;\ . o;sf]� glthf lgDglnlvt tflnsfdf eg'{xf]�;\ M

	 s	 v 	 u 

lrq 8.14 >]�0fLj|md ;]�nsf]� pHofnf]�kgf

lrq ;]�nsf]� ;ª\Vof pHofnf]�kgf lgisif{
-s_ 1

-v_ 2

-u_ 3

5nkmn /� lgisif{ M ;]�nsf]� ;ª\Vof a9fp“bf lrdsf]� pHofnf]�kgfdf s:�tf]� c;/� k¥of]�, 
cjnf]�sg u/�L 5nkmn ug'{xf]�;\ .



lj1fg tyf k|ljlw, sIff & 173

;]�nsf]� >]�0fLj|md h8fgsf]� pkof]�lutf (Uses of the series combination of the cells)
;]�nsf]� >]�0fLj|md ;d"xLs/�0fsf]� pkof]�uLtf lgDgfg';f/� 5g\ M

-c_	 aNasf]� pHofnf]�kgf a9fpg o; lsl;dsf]� ;d"xLs/�0f pkof]�uL x'G5 .
-cf_	 of]� ;d"xLs/�0f 6r{nfO6, /�]�l8of]�, l/�df]�6nufotsf w]�/�}� pks/�0fx¿df pkof]�u 

ul/�G5 .

o; ;d"xLs/�0fdf ;]�n yKb}� hfFbf ef]�N6]�h a9\b}� hfG5 . cyf{t\ hDdf ef]�N6]�h ;a}� ;]�nsf]� 
ef]�N6]�hsf]� of]�ukmn a/�fa/� x'G5 .

-v_	 ;dfgfGt/� h8fg (Parallel combination)
b'O{ jf ;f]�eGbf a9L ;]�nsf]� C0ffTds w|'j Psflt/� 
/� wgfTds w|'j csf]�{lt/� h8fg u/�L ;]�nx¿sf]� 
;dfgfGt/� ;d"xLs/�0f ul/�G5 .

lj|mofsnfk 8.5
p2]�Zo M ;]�nx¿sf]� ;dfgfGt/� ;d"xLs/�0f lgdf{0f 
/� cWoog

cfjZos ;fdu|L M tLgcf]�6f ;]�n, ;'rfns tf/�, aNa, l:�jr, 6fF:�gsf nflu 6]�k cflb .

ljlw 

s, v /� u lrqdf h:�t}� ;]�n aNa;Fu hf]�8\g'xf]�;\ . o;sf]� glthf lgDg tflnsfdf eg'{xf]�;\ M

	 s	 v 	 u 

lrq 8.16 ;dfgfGt/� ;]�nsf]� pHofnf]�kgf

lrq ;]�nsf]� ;ª\Vof pHofnf]�kgf lgisif{

s 1

v 2

u 3

lrq 8.15 ;dfgfGt/� h8fg
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5nkmn /� lgisif{ M ;]�nsf]� ;ª\Vof a9fp“bf lrdsf]� pHofnf]�kgfdf s:�tf]� c;/� k¥of]�, 
cjnf]�sg u/�L 5nkmn ug'{xf]�;\ .

o;k|sf/�sf]� h8fgaf6 aNa w]�/�}� a]�/�;Dd aN5 . ;]�nx¿ ;dfgfGt/� h8fg ubf{ hlt 
g}� ;]�nsf]� ;ª\Vof a9fP klg aNasf]� pHofnf]�kgf a9\b}�g . o;df ljB't\ rfk ga9]� 
klg ljB't\ k|jfx x'g]� ;do a9\5 . o:�tf]� k|sf/�sf]� ;]�nsf]� h8fgnfO{ ;dfgfGt/� h8fg 
elgG5 . o;df kl/�kysf]� hDdf ef]�N6]�h g}� k|To]�s ;]�nsf]� ef]�N6]�h;Fu a/�fa/� x'G5 .

;]�nx¿sf]� ;dfgfGt/� ;d"xLs/�0fsf]� pkof]�u

;]�nx¿sf]� ;dfgfGt/� ;d"xLs/�0f lgDglnlvt sfo{sf nflu pkof]�u ul/�G5 M

-s_	 ;]�n÷Aof6«LnfO{ w]�/�}� ;do;Dd l6sfpgsf nflu of]� h8fg pkof]�u ul/�G5 .

-v_	 w]�/�}� ;do;Dd yf]�/�}� s/�]�G6 Psgf;n]� k|of]�u ul/�/�fVg o:�tf]� ;d"xLs/�0f k|of]�u ug{ 
;lsG5 .

cEof;

1.	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf]�;\ M

-s_	 3if{0faf6 pTkGg ljB't\\ zlStnfO{ s]� elgG5 <

-c_ wf/�f ljB't\\ 			   -cf_ l:�y/� ljB't\\

-O_ hnljB't\ 			   -O{_ ;f}�/� ljB't\

-v_	 ljB't\ nf]�8 s'g xf]� <

-c_ ;f]�nf/� aNa 			  -cf_ ;f]�nf/� Aof6«L

-O_ 8«fO;]�n 			   -O{_ kmf]�6f]�;]�n

-u_	 l:�y/� ljB't\\sf]� c;/� s'g xf]� <

-c_ 3G6L aHg' 			   -cf_ /�]�l8of]� aHg'

-O_ aQL aNg' 			   -O{_ r6\ofª kg'{

-3_	 ;]�nsf]� >]�0fLj|md h8fgdf ;]�nsf]� ;ª\Vof a9\bf lrdsf]� pHofnf]�kgdf s]� 
cGt/� cfpF5 <



lj1fg tyf k|ljlw, sIff & 175

-c_	 pHofnf]�kgf 36\5 .

-cf_	 pHofnf]�kgf a9\5 .

-O_	 pHofnf]�kgfdf s'g}� klg c;/� kb}�{g .

-O{_	 pHofnf]�kgf a9\g]� jf 36\g]� b'a}� x'G5 .

-ª_	 lbOPsf]� lrqn]� 3/�nfO{ s]�af6 hf]�ufpF5 <

-c_ e"sDkaf6 	

-cf_ xfjfx'/�Laf6

-O_ r6\ofªaf6 		

-O{_ cfunfuLaf6

-r_	 lbOPsf syg /� ts{x¿ cWoog u/�L ;xL ljsNk 5fGg'xf]�;\ M

syg M	 j:�t' larsf]� 3if{0faf6 pTkGg x'g]� t/� ltg}� j:�t'x¿df klg k|jfx 
gx'g]� ljB't\ l:�y/� ljB't\ xf]� .

ts{ 1 M	 of]� ljB't\ pTkGg x'Fbf h'g j:�t'n]� On]�S6«f]�g u'dfpF5 Tof]� j:�t' 
ljB't\sf]� C0ffTds rfh{o'St x'G5 .

ts{ 2 M	 of]� ljB't\ pTkGg x'Fbf h'g j:�t'n]� k|f]�6f]�g k|fKt u5{, Tof]� j:�t' 
ljB't\sf]� wgfTds rfh{o'St x'G5 .

-c_	 lbOPsf]� syg l7s 5 t/� ts{x¿ unt 5g\ .

-cf_	 lbOPsf]� ts{ ! dfq ;xL 5 .

-O_	 lbOPsf]� syg /� b'a}� ts{x¿ unt 5g\ .

-O{_	 lbOPsf]� ts{ @ dfq ;xL 5 .

-5_	 lbOPsf]� s'g egfO l7s 5 <

-c_	 l:�y/� ljB't\ ;'rfns j:�t'df pTkGg x'G5 t/� o;sf]� k|jfx x'Fb}�g .

-cf_	 l:�y/� ljB't\ crfns j:�t'df pTkGg eP/� k|jfx x'G5 .

-O_	 l:�y/� ljB't\sf]� ;|f]�t ;]�n, Aof6«L /� h]�g/�]�6/� x'g\ .
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-O{_	 l:�y/� ljB't\ s]�xL crfns j:�t'df 3if{0fåf/�f pTkGg x'G5 .

-h_	 lbOPsf]� s'g egfO l7s 5 <

-c_	 s'g}� aNanfO{ nfdf]� ;do;Dd afNgnfO{ Tof]� aNa;Fu ;]�nx¿sf]� 
;dfgfGt/� h8fg ul/�G5 .

-cf_	 s'g}� aNanfO{ pHofnf]� u/�L afNg k/�]�df o;nfO{ w]�/�}�cf]�6f ;]�nnfO{ 
;dfgfGt/� j|mddf hf]�8\g'k5{ .

-O_	 ;]�nx¿nfO{ >]�0fL j|mddf hf]�8]�/� aNa afNbf pHofnf]� /� nfdf]� ;do;Dd 
aNg]� x'G5 .

-O{_	 w]�/�}�h;f]� pks/�0fx¿df ;]�nsf]� ;dfgfGt/� h8fg b]�lvG5 .

-em_	 lbOPsf dWo]� s'g egfO l7s 5}�g <

-c_	 afbndf 3if{0f x'Fbf ljB't\ rfh{ pTkGg x'G5 .

-cf_	 r6\ofªaf6 aRg ?vd'lg cf]�t nfUg'k5{ .

-O_	 r6\ofª kg'{ eg]�sf]� s'g}� ?v jf cUnf]� j:�t' jf 3/� jf hldgdf ljB't\ 
rfh{sf]� l8:�rfh{ x'g' xf]� .

-O{_	 ljB't\ rfh{o'St afbn s'g}� 3/�sf]� dfly glhs}� cfOk'Uof]� eg]� o;n]� 
3/�sf]� dflyNnf]� efunfO{ klg ljB't\ rfh{o'St agfOlbG5 .

-`_	 lbOPsf dWo]� s'g egfO l7s xf]� <

-c_	 ;]�nsf]� wgfTds w|'jaf6 C0ffTds w'|jlt/� s/�]�G6 axG5 hf]� On]�S6«f]�gsf]� 
k|jfx xf]� .

-cf_	 ;]�nsf]� wgfTds w'|aaf6 C0ffTds w'|jlt/� axg]� k|f]�6f]�gsf]� k|jfx g}� 
ljB't\ k|jfx xf]� .

-O_	 ;]�nsf]� C0ffTds w'|aaf6 wgfTds w'|jlt/� On]�S6«f]�gsf]� k|jfx x'g'nfO{ 
ljB't\ k|jfx elgG5 .

-O{_	 ;]�nnfO{ hf]�8]�/� agfOPsf]� kl/�kydf slxn]� ;]�nsf]� 3gfTds w|'jaf6 
C0ffTds w'|jlt/� /� slxn]� C0ffTds w'|aaf6 wgfTds w'|jlt/� axg]� 
On]�S6«f]�gn]� ljB't\ k|jfx hgfpF5 .
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2.	 km/�s n]�Vg'\xf]�;\ M

-s_	 wf/�f ljB't\\ /� l:�y/� ljB't\\

-v_	 ;]�nsf]� >]�0fLj|md /� ;dfgfGt/� j|md h8fg

3.	 sf/�0f lbg'xf]�;\ M

-s_	 r6\ofª kbf{ cUnf]� ?v tyf ejgd'lg a:�g vt/�f x'G5 .

-v_	 sfFluof]�n]� skfn sf]�bf{ skfnsf 6'j|mfx¿ 6fFl;P/� cfpF5g\ .

-u_	 cFWof/�f]df pgsf sk8fx¿ z/�L/�af6 vf]�Nbf l6sl6s cfjfh cfpF5 .

-3_	 lrDgLsf]� 6'Kkfdf tfdfsf]� /�8 /�flvG5 .

-ª_	 OGwg af]Sg] 6«sdf hldg;Dd nlqg] u/L l;j|mL /flvPsf] x'G5 .

4.	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 l:�y/� ljB't\ an eg]�sf]� s]� xf]� < of]� s;/�L pTkGg x'G5, JofVof ug'{xf]�;\ .

-v_	 l:�y/� ljB't\\ eg]�sf]� s]� xf]� < o;sf tLgcf]�6f ;fwf/�0f c;/� pNn]�v ug'{xf]�;\ .

-u_	 r6\ofª s]�nfO{ elgG5 < k[YjLdf r6\ofª s;/�L k5{, JofVof ug'{xf]�;\ .

-3_	 3/� tyf ejgnfO{ r6\ofªaf6 s;/�L arfpg ;lsG5 <

-ª_	 ;]�nsf]� ;d"xLs/�0f eg]�sf]� s]� xf]�, of]� lsg ul/�G5 <

-r_	 aNasf]� pHofnf]�kgf a9fpg'k¥of]� eg]� tkfO{F ;]�nsf]� s'g k|sf/�sf]� h8fg 
ug'{x'G5, lrq;lxt JofVof ug'{xf]�;\ .

-5_	 b'O{cf]�6f 8«fO;]�nx¿ pkof]�u u/�L >]�0fLj|md /� ;dfgfGt/� j|md klxrfg x'g]� 
u/�L lrq agfpg'xf]�;\ .

-h_	 tkfO{F;Fu 3 ef]�N6 ljB't\ cfjZos kg]�{ Pp6f 6r{nfO6 5 . ;f]� 6r{nfO6df 
Ps}�k6s 1.5 ef]�N6sf 2 cf]�6f ;]�n k|of]�u ug'{k¥of]� eg]� s:�tf]� k|sf/�sf]� 
;d"xLs/�0f ug'{knf{, To;f]� ubf{ s]� kmfObf x'G5 xf]�nf <

-em_	 tkfO{F;Fu 3 ef]�N6 ljB't\ cfjZos kg]�{ Pp6f /�]�l8of]� 5 . olb tkfO{F;Fu 
ePsf b'O{cf]�6f ;]�nx¿ k|of]�u u/�L s;/�L /�]�l8of]� ahfpg ;lsPnf, pSt 
;d"xLs/�0fsf]� lrq klg agfpg'xf]�;\ .
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-`_	 lbOPsf]� lrq cWoog ug{'xf]�;\ /� k|Zgx¿sf]� pQ/� lbg'xf]�;\ .

-c_ of]� ;]�nsf]� s'g k|sf/�sf]� ;d"xLs/�0f xf]� <

-cf_ olb ;]�nsf]� ;ª\Vof a9fpFb}� hfFbf aNasf]� 
pHofnf]�kgfdf s]� km/�s k5{, sf/�0f 
lbg'xf]�;\ .

-O_ o;k|sf/�sf]� ;d"xLs/�0fsf]� pkof]�lutf 
n]�Vg'xf]�;\ .

-6_	 lbOPsf]� lrq cWoog u/�L ;f]�lwPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-c_	 lrqdf b]�vfOPsf]� j:�t' s]� xf]� <

-cf_	 o;nfO{ s]� sfdsf nflu k|of]�u ul/�G5 <

-O_	 3/�sf]� dflylt/� glhs}� C0frfh{o'St afbn cfof]� eg]� To;n]� s;/�L 
3/�df r6\ofª kg{ ;S5, lrq;lxt :�ki6 kfg'{xf]�;\ .
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kbfy{{ (Matter)

xfd|f]� jl/�kl/� xfjf, kfgL, df6f]�, 9'ª\uf, k|sfz, sf7nufot ljleGg j:�t' 5g\ . s]� tL 
;a}�n]� 7fpF cf]�u6]�sf x'G5g\\ < s]� tL ;a}� j:�t'x¿sf]� lk08 x'G5 < xfjfnfO{ a]�n'g jf 
es'G8f]�df hDdf ug{ ;lsPh:�t}� k|sfz jf WjlgnfO{ klg To;/�L g}� hDdf ug{ ;lsPnf <

kbfy{{sf tLg cj:�yfx¿

Uof;7f];

t/n

lrq 9.1 kbfy{{

lk08 /� cfotg ePsf j:�t'x¿ kbfy{{ x'g\ t/� 5fof, tfk /� k|sfz eg]� kbfy{{ xf]�Ogg\ 
lsgeg]� ltgLx¿sf]�]� cfotg /� lk08 x'Fb}�g . s'g}� kbfy{{n]� yf]�/�}� 7fpF cf]�u6\5 /� lk08 
klg w]�/�}� x'G5 eg]� s'g}� kbfy{{n]� w]�/�}� 7fpFF cf]�u6]� klg lk08 yf]�/�}� x'G5 . kmnfd, ;'g h:�tf 
wft'sf]� lk08 ;f]�xL ;fOhsf]� sfuh, Knfl:�6s cflbsf]� t'ngfdf w]�/�}� x'G5 . yf]�/�}� 7fpF 
cf]�u6]� klg lk08 w]�/�}� x'g]� j:�t'sf s0fx¿ vfFlbP/� /�x]�sf x'G5g\\ .

(
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9.1 kbfy{{sf]� 3gTj (Density of matter)

5nkmn u/�f}�“ M

-c_	 a/�fa/� cfotg ePsf kmnfd /� sf7sf]� 6'j|mfdWo]� s'gsf]� lk08 a9L x'G5 xf]�nf, 
lsg <

-cf_	 Ps ln6/� kfgL /� Ps ln6/� d6Lt]�ndWo]� s'gsf]� lk08 a9L x'G5 xf]�nf, o;f]� 
x'g'sf]� sf/�0f s]� xf]�nf <

;fwf/�0f tfkj|mddf s'g}� kbfy{{ 7f]�;, s'g}� t/�n /� s'g}� Uof; 
cj:�yfdf kfOG5g\ . 7f]�; kbfy{{df eGbf t/�n kbfy{{df /� t/�n 
kbfy{{df eGbf Uof; kbfy{{df c0f'x¿ v's'nf]� ¿kdf /�x]�sf 
x'G5g\\ . a/�fa/� cfotg ePsf j:�t'x¿sf]� lk08 ;dfg gx'g 
;S5 . o;f]� x'g'sf]� sf/�0f ltgLx¿sf]� vFlbnf]�kgf km/�s km/�s 
x'gfn]� xf]� . kbfy{{sf]� vFlbnf]�kgf g}� To; kbfy{{sf]� 3gTj xf]� .

lj|mofsnfk 9.1

p2]�Zo M ljleGg j:�t'x¿sf]� 3gTj t'ngf ug'{

cfjZos ;fdu|L M vf]�j|mf]� if8\d'vfsf/� a6\6f, Knfl:�6ssf emf]�nf, t/�fh', afn'jf, w'nf]� 
df6f]�, wfgsf]� e';, sf7sf]� w'nf]� cflb . 

ljlw

1. 	 Pp6f a6\6fsf]� leqL nDafO, rf}�8fO /� prfOsf]� gfk lnO{ cfotg kQf 
nufpg'xf]�;\ .

2.	 pSt a6\6fdf j|mdzM Pskl5 csf]�{ ub}�{ afn'jf, w'nf]� df6f]�, 
wfgsf]� e';, sf7sf]� w'nf]� cflb eg'{xf]�;\ .

3. 	 x/�]�snfO{ cnu cnu Knfl:�6sdf vGofpg'xf]�;\ .

4. 	 k|To]�s j:�t'sf]� lk08 t/�fh'sf]� ;xfotfn]� gfKg'xf]�;\ .

5. 	 ca x/�]�ssf]� lk08nfO{ To;sf]� cfotg -a6\6fsf]� cfotg_ n]� efu u/�]�/� PsfO 
cfotgdf ePsf]� lk08 kQf nufpg'xf]�;\ /� lbOPsf]� tflnsfdf eg'{xf]�;\ .

lrq 9.2

lrq 9.3
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j|m=;= kbfy{{sf]� gfd kbfy{{sf]� lk08 lk08 (m)÷ cfotg (v)

1. afn'jf
2. w'nf]� df6f]�
3. wfgsf]� e';
4. sf7sf]� w'nf]�

5nkmn /� glthf M ;a}� j:�t'sf]� PsfO cfotgdf ePsf]� lk08 a/�fa/� xF'b}�g . PsfO 
cfotgdf /�x]�sf]� kbfy{{sf]� lk08nfO{ To; kbfy{{sf]� 3gTj elgG5 .

-c_ ;dfg cfotg eP tfklg x/�]�s kbfy{{sf]� lk08 km/�s cfpg'sf]� sf/�0f s]� xf]�nf <

-cf_ afn'jf, w'nf]� df6f]�, wfgsf]� e';, sf7sf]� w'nf]�sf]� 3gTj slt slt /�x]�5 <

j:�t'sf]� 3gTj, lk08 /� cfotglarsf]� ;DaGwnfO{ lgDglnlvt ;"qaf6 b]�vfpg ;lsG5 M

j:�t'sf]� 3gTj (D) =
 
j:�t'sf]� lk08 (M)
j:�t'sf]� cfotg (V) 

olb lk08nfO{ lsnf]�u|fd (kg) /� cfotgnfO{ 3gld6/� (m3) PsfOdf gflkof]� eg]� 3gTjsf]� 
PsfO lsnf]�u|fd k|lt3gld6/� (kg/�m3) x'G5, h'g 3gTjsf]� P;=cfO{= PsfO xf]� .

t/� lk08nfO{ u|fd -g_ /� cfotgnfO{ 3g;]�lG6ld6/� (cm3) PsfOdf gflkof]� eg]� 3gTjsf]� 
PsfO u|fd k|lt3g;]�lG6ld6/� (g/�cm3) x'G5, h'g 3gTjsf]� CGS PsfO xf]� .

ul0ftLo ;d:�of

pbfx/�0f 1

2 3gld6/� cfotg ePsf]� Pp6f 9'ª\ufsf]� lk08 5000kg 5 eg]� 9'ª\ufsf]� 3gTj slt 
xf]�nf <

oxfF,

9'ª\ufsf]� cfotg (V) = 2m3

9'ª\ufsf]� lk08 (m) = 5000 kg 
9'ª\ufsf]� 3gTj (D) = ?
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;"qcg';f/�,

	 D 	 =  m
v

		  =  5000
2

		
= 2500 kg/m3

		  9'ª\ufsf]� 3gTj 2500 kg/�m3 /�x]�5 .

pbfx/�0f–2

6 3gld6/� cfotg ePsf]� Pp6f 8«ddf 1000 kg/�m3 3gTjsf]� kfgL eg{ slt kg 
kfgL rflxG5 xf]�nf <

oxfF,

	 8«dsf]� cfotg (V) = 6 m3

	 kfgLsf]� 3gTj (D) = 1000 kg/�m3

	 kfgLsf]� lk08 (m) = ?

;"qcg';f/�,

	 D 	 =  m
v

	 or, 1000 = m
6

	 or, m = 1000 × 6 

	 or, m = 6000 kg

	 To;}�n]� kfgLsf]� lk08 6000 kg /�x]�5 .
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;fk]�lIfs 3gTj (Relative Density)

lj|mofsnfk 9.2

p2]�Zo M afn'jf /� kfgLsf]� 3gÎj t'ngf ug'{

cfjZos ;fdu|L M ;dfg cfsf/�sf b'O{cf]�6f ljs/�, afn'jf, kfgL /� t/�fh' 

ljlw
1. 	 Pp6f las/�df kfgL /� csf]�{df plQg}� cfoftgsf]� afn'jf eg'{xf]�;\ .

2. 	 b'a}� las/�nfO{ a]�Unfa]�Un}� hf]�v]�/� kfgL /� afn'jfsf]� lk08 kQf nufpg'xf]�;\ .

3. 	 kfgL /� afn'jf b'a}�sf]� 3gÎj lx;fa ug'{xf]�;\ .

5nkmn /� lgisif{ M lbOPsf k|Zgdf 5nkmn u/�L lgisif{ k|:�t't ug'{xf]�;\ .

-c_ kfgLsf]� t'ngfdf afn'jfsf]� lk08 slt u'0ffn]� w]�/�}� 5 <

-cf_ kfgLsf]� 3gTjsf]� t'ngfdf afn'jfsf]� 3gTj slt u'0ff a9L xf]�nf <

j:�t'sf]� 3gTjnfO{ 4° C sf]�]� kfgLsf]� 3gTj;Fu t'ngf u/�L pSt j:�t'sf]� ;fk]�lIfs 3gTj 
lgsflnG5 . 4° C sf]�]� kfgLsf]� 3gTj 1 g/�cm3 x'G5 .

s'g}� klg kbfy{{sf]� 3gTj /� 4° C sf]� kfgLsf]� 3gTjsf]� cg'kftnfO{ ;fk]�lIfs 3gTj 
(Relative Density) elgG5 . ;fk]�lIfs 3gTjaf6 ;dfg cfotg ePsf]� 4° C sf]� 
kfgLsf]� t'ngfdf s'g}� klg kbfy{{sf]� lk08 sd jf a9L s]� slt 5 eGg]� hfgsf/�L kfOG5 .

To;}�n]� ;fk]�lIfs 3gTj Ö 
s'g}� klg j:�t'sf]� 3gTj

4°C sf]� kfgLsf]� 3gTj  

;fk]�lIfs 3gTj b'O{cf]�6f 3gTjx¿ larsf]� cg'kft x'g]� ePsfn]� o;sf]� PsfO x'Fb}�g .

kbfy{{sf]� 3gTj /� ;fk]�lIfs 3gTj

j|m=;= kbfy{{sf]� gfd 3gTj (kg/�m3) 3gTj (g/�cm3) ;fk]�lIfs 3gTj
1. a/�km 920 0.92 0.92
2. cfNdf]�lgod 2700 2.7 2.7
3. kmnfd 7800 7.8 7.8
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pbfx/�0f–3
olb ;'gsf]� 3gTj 19 g/�cm3 lbOPsf]� 5 eg]� o;sf]� ;fk]�lIfs 3gTj slt x'G5 < 
(4° C df kfgLsf]� 3gTj = 1 g/�cm3)

oxfF,

;'gsf]� 3gTj = 19 g/�cm3

4°C df kfgLsf]� 3gTj = 1 g/�cm3

;'gsf]� ;fk]�lIfs 3gTj = ?

;'gsf]� ;fk]�lIfs 3gTj	= 
;'gsf]� 3gTj

4°C sf]� kfgLsf]� 3gTj  

				    =  
19g/�cm3

1 g/�cm3  

				    = 19

;'gsf]� ;fk]�lIfs 3gTj 19 x'G5 . To;}�n]� ;dfg cfotg ePsf]� ;'gsf]� lk08 kfgLsf]� 
eGbf 19 u'0ff a9L x'G5 .

pqg]� /� 8'Ag]� lj|mof (Floating and sinking)

pqg] 8'Ag]

lrq 9.4 pqg]� /� 8'Ag]� lj|mof

lj|mofsnfk 9.3

p2]�Zo M kfgLdf 8'Ag]� /� pqg]� j:�t'x¿ klxrfg ug'{

cfjZos ;fdu|L M sf7sf 6'j|mf, 9'ª\ufsf 6'j|mf, Knfl:�6ssf j:�t', kmnfdsf 6'j|mf, 
O/�]�h/�, rDrf cflb .
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ljlw M Pp6f km/�flsnf]� efF8f]� -af6f jf aflN6g_ df kfgL lng'xf]�;\ . kfn}�kfnf]� oL 
j:�t'x¿nfO{ kfgLdf /�fv]�/� x]�g'{xf]�;\ . s'g s'g j:�t' kfgLdf 8'A5g\ /� s'g s'g pqG5g\, 
cjnf]�sg ug{'xf]�;\ .

5nkmn /� lgisif{ M s'g}� j:�t' kfgLdf 8'Ag' /� s'g}� a:�t' pqg'sf]� sf/�0f s]� xf]�nf < 
j:�t'x¿ kfgLdf pqg]� jf 8'Ag]� s'/�fsf]� ;fk]�lIfs 3gTj;Fu s]� ;DaGw 5, 5nkmn u/�L 
lgisif{ lgsfNg'xf]�;\ .

olb s'g}� j:�t'sf]� ;fk]�lIfs 3gTj 1 eGbf a9L ePdf pSt j:�t' kfgLdf 8'A5 /� ;fk]�lIfs 
3gTj 1 eGbf sd ePdf pSt j:�t' kfgLdf plqG5 . To;}�u/�L j:�t'sf]� 3gTj t/�nsf]� 
3gTjeGbf a9L ePdf ;f]� j:�t' pSt t/�ndf 8'A5 /� j:�t'sf]� 3gTj t/�nsf]� eGbf 
sd ePdf plqG5 .

pbfx/�0f 4

1m × 0.5m × 0.2 m gfk ePsf]� kmnfdsf]� afs;sf]� lk08 20 kg 5 eg]� ;f]� kmnfdsf]� 
3gTj lgsfNg'xf]�;\ . lx;fa u/�L lgsflnPsf]� tYosf]� cfwf/�df pSt kmnfd kfgLdf 
8'A5 of pqG5, sf/�0f lbg'xf]�;\ .

oxfF,

	 kmnfdsf]� afs;sf]� cfotg (v) = 1m × 0.5m × 0.2 m

						      = 0.1 m3 

	 kmnfdsf]� afs;sf]� lk08 (m) 	 = 20 kg 

	 kmnfdsf]� 3gTj (D) = ?

;"qcg';f/�,

	 D 	 =  m
v

	 or, D = 20 kg
0.1 m3

	 or D = 200 kg/�m3

kmnfdsf]� afs;sf]� 3gTj 200 kg/�m3 dfq 5 . of]� 3gTj kfgLsf]� 3gTj -1000 
kg/�m3_ eGbf sd ePsfn]�]� pSt kmnfdsf]� afs; kfgLdf plqG5 .
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9.2 tŒj /� of}�lus (Element and Compound)

tŒj (Element)
ljrf/�0fLo k|Zg

olb kmnfdnfO{ 6'j|mfP/� cfFvfn]� b]�Vg g;Sg]� ;fgf s0fx¿df ljefhg ubf{ pSt s0fdf 
kmnfdsf u'0f h:�tfsf]� t:�t}� kfOG5 xf]�nf <

xfd|f]� jl/�kl/� /�x]�sf s]�xL kbfy{{nfO{ s'g}� klg k|lj|mofåf/�f 6'j|mfpFbf ag]�sf s0fdf ;'?sf]� 
kbfy{{sf]� u'0f x'ax' /�xG5 . o:�tf kbfy{{x¿ tÎj x'g\ . tfdf Pp6f tÎj xf]� lsgeg]� 
tfdfnfO{ 6'j|mfP/� cGo ;/�n kbfy{{ agfpg ;lsFb}�g jf tfdfnfO{ hlt g}� 6'j|m\ofP 
klg tfdfs}� u'0f ePsf 6'j|mfx¿ Dffq kfpg ;lsG5 . kmnfd, ;'g, rfFbL, clS;hg, 
xfO8«f]�hg, ;Nkm/� cflb tÎjsf pbfx/�0f x'g\ . xfn;Dd 92 cf]�6f k|fs[lts /� 26 cf]�6f 
s[lqd u/�L hDdf 118 cf]�6f tÎjx¿ j}�1flgsx¿n]� kQf nufPsf 5g\ . s'g}� kbfy{{nfO{ 
/�f;folgs k|lj|mofaf6 Tof]�eGbf ;/�n kbfy{{df 6'j|\mofpg ;lsFb}�g eg]� To:�tf]� kbfy{{nfO{ 
tÎj elgG5 . tÎjx¿ 7f]�;, t/�n jf Uof; cj:�yfdf kfOG5g\ . pbfx/�0fsf nflu 
;fwf/�0f tfkj|mddf kmnfd, ;'g, rfFbL cflb TfÎjx¿ 7f]�; cj:�yfdf, a|f]�ldg /� kf/�f]� 
t/�n cj:�yfdf tyf xfO8«f]�hg, clS;hg, gfO6«f]�hg cflb Uof; cj:�yfdf kfOg]� 
tÎjx¿ x'g\ .

Matter
Solids, Liquids, Gases

Physically

combined into
MixturePure substance

chemically

combined into
Element Compound Homogeneous	 Hetrogeneous

lrq 9.5 tŒj /� of}�lus
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k/�df0f' (Atom)

tÎjx¿nfO{ /�f;folgs k|ltlj|mofåf/�f 6'j|mf ub}�{ hfg]� xf]� eg]� o;sf]� ;a}�eGbf ;fgf]� 
s0f kfpg ;lsG5 . o;nfO{ k/�df0f' elgG5 . /�f;folgs k|ltlj|mofdf efu lng ;Sg]� 
tÎjsf]� ;a}�eGbf ;fgf]� s0fnfO{ k/�df0f' (atom) elgG5 . kmnfdn]� s'g}� cGo kbfy{{;Fu 
/�f;folgs k|ltlj|mof ubf{ o;sf k/�df0f'x¿n]� k|ltlj|mof u5{g\ . ;f]�xL tl/�sfn]� k|To]�s 
tÎjn]� cGo tÎj;Fu /�f;folgs k|ltlj|mof ubf{ ltlgx¿sf k/�df0f'n]� k|ltlj|mof u5{g\ . 
Pp6}� tÎjsf k/�df0f'x¿ Ps}� lsl;dsf x'G5g\\ t/� Pp6f tÎjsf]� k/�df0f' csf]�{ tÎjsf]� 
k/�df0f'eGbf km/�s x'G5, h:�t}� M clS;hg tÎjsf]� k/�df0f' xfO8«f]�hgsf]� k/�df0f'eGbf km/�s 
x'G5 . clxn]�;Dd kQf nfu]�sf 118 cf]�6f tÎjsf 118 k|sf/�sf g}� k/�df0f'x¿ x'G5g\\ .

k/�df0f'sf]� agf]�6 (Structure of an atom)

k/�df0f' tÎjsf]� ;a}�eGbf ;fgf]� s0f xf]� . k/�df0f' 
pkkf/�df0fljs s0fx¿ (subatomic particles) ldnL 
ag]�sf]� x'G5 . k|f]�6f]�g, Go'6«f]�g /� On]�S6«f]�g pkkf/�df0fljs 
s0fx¿ x'g\ . k/�df0f'df Go'lSno; /� ;]�n u/�L b'O{ 
efux¿ /�x]�sf x'G5g\\ . k/�df0f'sf]� s]�Gb|Lo efunfO{ 
Go'lSno; elgG5 hxfF k|f]�6f]�g /� Go'6«f]�g vFflbP/� /�x]�sf 
x'G5g\\ . k/�df0f'sf]� Go'lSno; jl/�kl/�sf]� aflx/�L efu 
sIf (orbit) cyjf ;]�n (shell) ;]�n xf]� h;df On]�S6«f]�g 
/�x]�sf x'G5g\\ . On]�S6«f]�gx¿ ;]�ndf /�x]�/� Go'lSno;sf]� 
jl/�kl/� 3'ld/�x]�sf x'G5g\\ .

k|f]�6f]�g (Proton)

k|f]�6f]�g wgfTds rfh{ ePsf]� pkkf/�df0fljs s0f xf]� . of]� k/�df0f'sf]� Go'lSno;df /�x]�sf]� 
x'G5 . Pp6f k|f]�6f]�gsf]� lk08 Pp6f xfO8«f]�hg k/�df0f'sf]� lk08;Fu a/�fa/� x'G5 . o;sf]� 
lk08nfO{ 1 kf/�df0fljs lk08 PsfO (atomic mass unit -amu) dflgG5 .

Go'6«f]�g (Neutron)

Go'6«f]�g t6:�y (neutral) cyf{t\ rfh{ljxLg x'G5 . of]� klg k/�df0f'sf]� Go'lSno;df g}� 
/�x]�sf]� x'G5 . Pp6f Go'6«f]�gsf]� lk08 /� Pp6f k|f]�6f]�gsf]� lk08;Fu a/�fa/� x'G5 . To;}�n]� 
Pp6f Go'6«f]�gsf]� lk08nfO{ klg 1 kf/�df0fljs lk08 PsfO (atomic mass unit -amu) 
dflgG5 .

lrq 9.6
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On]�S6«f]�g (Electron)

On]�S6«f]�g C0ffTds rfh{ ePsf]� s0f xf]� . of]� k/�df0f'sf]� Go'lSno;sf]� jl/�kl/� lglZrt 
;]�ndf 3'ld/�x]�sf]� x'G5 . On]�S6«f]�gsf]� lk08 k|f]�6f]�g /� Go'6«f]�gsf]� t'ngfdf sd x'G5 . Pp6f 
On]�S6«f]�gsf]� lk08 Pp6f k|f]�6f]�gsf]� lk08sf]� sl/�a 1/�1837 efu x'G5 .

oL tLgcf]�6}� pkkf/�df0fljs s0fx¿nfO{ t'ngfTds ¿kdf lgDgfg';f/� cWoog ug{ 
;lsG5 M

k|f]�6f]�g, Go'6«f]�g /� On]�S6«f]�gsf]� t'ngfTds cWoog

pkkf/�df0fljs s0fx¿
(sub-atomic particle)

;ª\s]�t
(symbol) lk08 (mass)

rfh{
(charge)

/�xg]� :�yfg
(location)

k|f]�6f]�g (proton) p+ 1 amu +ve Go'lSno;

On]�S6«f]�g (electron) e– 1/�1837 amu -ve ;]�n

Go'6«f]�g (Neutron) n0 1 amu 0 Go'lSno;

tÎjx¿nfO{ ;ª\s]�tn]� hgfpg]� ul/�G5 . oxfF s]�xL tÎjsf ;ª\s]�t /� pkkf/�df0fljs 
s0fx¿sf]� ;ª\Vof tflnsfdf lbOPsf]� 5 .

jm=;= tŒjsf]� gfd cª\u|]�hL gfd ;ª\s]�t
k|f]�6f]�gsf]�
;ª\Vof

On]�S6«f]�gsf]�
;ª\Vof

Go'6«f]�gsf]�
;ª\Vof

1. xfO8«f]�hg Hydrogen H 1 1 0

2. x]�lnod Helium He 2 2 2

3. lnlyod Lithium Li 3 3 4

4. a]�l/�lnod Beryllium Be 4 4 5

5. af]�/�f]�g Boron B 5 5 6

6. sfa{g Carbon C 6 6 6

7. gfO6«f]�hg Nitrogen N 7 7 7

8. clS;hg Oxygen O 8 8 8
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9. ˆnf]�l/�g Fluorine F 9 9 10

10. lgof]�g Neon Ne 10 10 10

11. ;f]�l8od Sodium
(Natrium)

Na 11 11 12

12. DofUg]�l;od Magnesium M 12 12 12

13. cfNdf]�lgod Aluminium Al 13 13 14

14. l;lnsg Silicon Si 14 14 14

15. km:�kmf]�/�; Phosphorous P 15 15 16

16. ;Nkm/� Sulphur S 16 16 16

17. Snf]�l/�g Chlorine Cl 17 17 18

18. cfu{g Argon Ar 18 18 22

19. kf]�6fl;od Potassium
(Kalium)

K 19 19 20

20. SoflN;od Calcium Ca 20 20 20

kl/�of]�hgf sfo{ (Project work)

lbOPsf lrqsf]� cWoog u/�L lgb]�{zgcg';f/�sf]� k/�df0f'sf]� gd'gf agfpg'xf]�;\ M

	 clS;hg k/�df0f' 	 Snf]�l/�g k/�df0f' 
lrq 9.7

Pp6f rf6{k]�k/� lng'xf]�;\ . To;sf]� l7s lardf s]�Gb| x'g]� u/�L sDkf;sf]� ;xfotfn]� j[Q 
-uf]�nf]�_ agfpg'xf]�;\ . pSt j[Qsf]� jl/�kl/� udsf]� ;xfotfn]� /�ª\uLg wfuf]� 6Ff:�g'xf]�;\, 
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h;n]� k/�df0f'sf]� Go'lSno;sf]� ;ª\s]�t u5{ . ;f]�xL j[Qsf]� aflx/�k6\l6 csf]�{ Pp6f j[Q 
lvRg'xf]�;\ /� klxn]�sf]� h:�t}� wfuf]� 6fF:�g'xf]�;\ . :�yfgLo ¿kdf kfpg ;lsg]� tLg km/�s 
/�ªsf :�yfgLo j:�t'x¿, h:�t}� M df;sf]� bfn, /�x/�sf]� bfn, d';'/�f]�sf]� bfnsf bfgfx¿_ 
2-2 cf]�6fsf]� ;ª\Vofdf lng'xf]�;\ . o;dWo]� km/�s km/�s /�ªnfO{ k|f]�6f]�g, On]�S6«f]�g /� 
Go'6«f]�g dfGg'xf]�;\ . tL km/�s /�ªsf j:�t'x¿nfO{ 2-2 cf]�6fsf b/�n]� k|f]�6f]�g /� Go'6«f]�gsf]� 
¿kdf Go'lSno;df /� On]�S6«f]�gsf ¿kdf ;]�ndf 6fF:�g'xf]�;\ . o;/�L ag]�sf]� :�j¿knfO{ 
lxlnodsf]� k/�df0f';Fu t'ngf ub}�{ sIffdf 5nkmn ug'{xf]�;\ . o;}�u/�L clS;hg, Snf]�l/�g 
cflb k/�df0f'sf]� gd'gf klg tof/� ug'{xf]�;\ .

kf/�df0fljs ;ª\Vof Ö k|f]�6f]�gsf]� ;ª\Vof Ö On]�S6«f]�gsf]� ;ª\Vof 

kf/�df0fljs ef/� Ö k|f]�6f]�gsf]� ;ª\Vof ± Go"6«f]�gsf]� ;ª\Vof

c0f' (Molecule)

kbfy{{ cToGt}� ;;fgf s0fx¿ ldnL ag]�sf x'G5g\\ . c0f'df b'O{ jf b'O{eGbf a9L p:�t}� 
jf leGg k/�df0f'x¿ /�f;folgs ¿kdf ldn]�/� /�x]�sf x'G5g\\ . s]�xL tÎjx¿, h:�t}� M H2, 
N2, O2  cflbsf c0f'x¿ ;f]�xL tÎjsf b'O{ jf ;f]�eGbf a9L k/�df0f'x¿ ldn]�/� ag]�sf 
x'G5g\\ .

xfO8«f]�hg c0f'

kfgLsf c0f'

clS;hg c0f'

Snf]�l/�g c0f'

xfO8«f]�hg Snf]�/�fO8 c0f'

Ps}� k|sf/�sf k/�df0f' ldn]�/� ag]�sf]� c0f' km/�s km/�s k/�df0f' ldn]�/� ag]�sf]� c0f'

lrq 9.8

c0f'df of}�lussf ;a}� u'0fx¿ oyfjt\ sfod /�x]�sf x'G5g\\, h:�t}� M Ps rDrf lrgL 
vfFbf u'lnof]� x'G5 eg]� lrgLsf]� s0f klg u'lnof]� g}� x'G5 . k|s[ltdf :�jtGq ¿kdf kfpg 
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;lsg]� tÎj jf of}�lussf]� ;a}�eGbf ;fgf]� s0f h;df kbfy{{sf]� ;a}� u'0fx¿ oyfjt\ /�x]�sf 
x'G5g\\, To;nfO{ c0f' (molecule) elgG5 . tÎjsf c0f'x¿ ;dfg lsl;dsf k/�df0f'x¿ 
ldn]�/� ag]�sf x'G5g\\, h:�t}� M clS;hgsf]� c0f' clS;hgsf b'O{ k/�df0f' ldn]�/� ag]�sf]� 
x'G5 . of}�lussf]� c0f' eg]� b'O{ jf ;f]�eGbf a9L lsl;dsf k/�df0f' ldn]�/� ag]�sf x'G5g\\ . 
xfO8«f]�hgsf b'O{ k/�df0f'x¿ /� clS;hgsf]� Pp6f k/�df0f' ldnL kfgLsf]� Pp6f c0f' 
aG5 . k|s[ltdf o;/�L tÎjx¿ ldn]�/� of}�lus aGg]� /� of}�lusx¿ 6'lj|mP/� jf k|ltlj|mof 
eP/� gofF kbfy{{ aGg]� u5{ . o;n]� ubf{ kbfy{{df kl/�jt{g cfpF5 .

kl/�of]�hgf sfo{ (Project work)
;d"xut ¿kdf :�yfgLo ;fdu|L -df6f]� jf lk7f]�, ;nfO{sf]� sf“6L, /�ª cflb_ sf]� k|of]�u 
u/�L kfgLsf]� c0f'sf]� df]�8]�n tof/� ug'{xf]�;\ /� agfj6sf af/�]�df sIffdf 5nkmn ug{'xf]�;\ .

of}�lus (Compound)

lbOPsf k|Zgx¿sf ;Gbe{df sIffsf]�7fdf ;fyLx¿;Fu 5nkmn ug'{xf]�;\ .

-c_	 tÎjx¿ 118 cf]�6f /�x]�sf 5g\ eg]� k|s[ltdf /�x]�sf hDdf kbfy{{x¿sf]� ;ª\Vof slt 
xf]�nf, cg'dfg ug{'xf]�;\ .

	 k/�df0f' 	 tŒjsf c0f' 	 of]�lussf c0f'

lrq 9.9

-cf_	 k|s[ltdf olt w]�/�}� kbfy{{x¿ s;/�L ag]�sf xf]�nfg\ <

b'O{ jf ;f]�eGbf a9L tÎjsf k/�df0f'x¿ Psfcfk;df k|ltlj|mof u/�]�/� gofF u'0f ePsf]� 
kbfy{{ aGg]� k|lj|mofnfO{ /�f;folgs k|ltlj|mof elgG5 . o;/�L tÎjx¿lar /�f;folgs 
k|ltlj|mof eO{ ag]�sf]� kbfy{{ of}�lus xf]� . b''O{ jf b''O{eGbf a9L tÎjsf k/�df0f''x¿ lglZrt 
cg''kftdf ldn]�/� ag]�sf]� kbfy{{nfO{ of}�lus -compound_ elgG5, h:�t}� M xfO8«f]�hg /� 
clS;hglar /�f;folgs kl/�jt{g eO{ kfgL aG5 . ;f]�l8od /� Snf]�l/�glar /�f;folgs 
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k|ltlj|mof eO{ vfg]�g'g aG5 . kfgL (H2O) /� vfg]�g'g (NaCl), cflb of}�lussf pbfx/�0f 
x'g\ .

9.3 kbfy{{df x'g]� kl/�jt{g (Change in matter)

lrq 9.10

lj|mofsnfk 9.4
Ps 6'j|mf a/�km /� Ps 6'j|mf sf7 lng'xf]�;\ . a/�kmnfO{ ttfpg'xf]�;\ . To;}�u/�L sf7sf]� 
6'j|mfnfO{ afn]�/� x]�g'{xf]�;\ M

-c_	 dflysf b'O{cf]�6f k|of]�udf s]� km/�s kfpg'eof]� < kbfy{{sf]� cj:�yf, agfa6 /� 
u'0fsf cfwf/�df 5nkmn ug{'xf]�;\ .

-cf_	 b}�lgs hLjgdf kbfy{{df x'g]� o:�tf kl/�jt{gx¿sf]� yk ;"rL agfO{ sIffdf 5nkmn 
ug'{xf]�;\ .

tfk, k|sfz, rfk cflb ljleGg sf/�0fn]� ubf{ kbfy{{df kl/�jt{g cfpF5 . s'g}� kl/�jt{gdf 
kbfy{{sf]� cj:�yf /� agfj6df dfq kl/�jt{g cfpF5 eg]� s'g}�df ltgLx¿sf]� u'0fdf g}� 
km/�skgf cfpF5 . o;sf cfwf/�df kbfy{{df x'g]� kl/�jt{gnfO{ ef}�lts /� /�f;folgs u/�L 
b'O{ k|sf/�df ljefhg ul/�Psf]� 5 .

ljrf/�0fLo k|Zg

olb kbfy{{df kl/�jt{g gcfpg]� xf]� eg]� k|s[ltdf s]� c;/� knf{ <

ef}�lts kl/�jt{g (Physical change)

lj|mofsnfk 9.5

lrqdf kfgLaf6 afkm /� afkmaf6 k'gM kfgL 
aGg]� k|lj|mof b]�vfOPsf]� 5 . o;sf cfwf/df 
lgDglnlvt k|Zgdfly 5nkmn ug{'xf]�;\ . lrq 9.11
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-c_	 o;df kbfy{{sf]� u'0f, cj:�yf /� agfj6df s]� kl/�jt{g eof]� jf cfof]� <

-cf_	 s]� b'waf6 bxL aGg' klg o:�t}� k|sf/�sf]� kl/�jt{g xf]� <

kbfy{{sf]� cj:�yf, /�ª, cfotg, cfsf/�, 3gTj cflb ef}�lts u'0fx¿df kl/�jt{g x'g]� t/� 
/�f;folgs u'0f ;dfg /�xg]� kl/�jt{gnfO{ ef}�lts kl/�jt{g (Physical Change) elgG5 .

b}�lgs hLjgdf o:�tf k|sf/�sf kl/�jt{gsf y'k|}� pbfx/�0fx¿ b]�Vg ;lsG5, h:�t}� M l9sf 
g'g 6'lj|mP/� w'nf]� g'g aGg]�, lxpF jf a/�km klUnP/� kfgL aGg]� tyf kfgL hd]�/� a/�km 
aGg]�, sf7 sf6]�/� bfp/�f agfpg]�, d;nf lk;]�/� w'nf]�]� agfpg]�, kfgLdf g'g ld;fP/� 3f]�n 
agfpg]� cflb ef}�lts kl/�jt{gsf pbfx/�0fx¿ x'g\ .

dfly lbOPsf]� afx]�s b}�lgs hLjgdf cg'ej ug'{ePsf]� cGo ef}�lts kl/�jt{gsf ;"rL 
agfpg'xf]�;\ /� sIffdf k|:�t't ug'{xf]�;\ .

kbfy{{ cfPsf]� kl/�jt{g

ef}�lts kl/�jt{gsf ljz]�iftfx¿ (Charateristic s of physical changes)
-s_ 	j:�t'sf]� cj:�yf kl/�jt{g eP klg u''0f pxL /�xG5 .

-v_ 	ef}�lts kl/�jt{g x'Fbf gofF kbfy{{ aGb}�gg\ .

-u_ 	 kbfy{{nfO{ klxn]�s}� cj:�yfdf Nofpg ;lsG5 .

-3_ 	ef}�lts kl/�jt{gdf c:�yfoL kl/�jt{g x''G5 .

-ª_ 	 kbfy{{sf]� tf}�ndf s'g}� kl/�jt{g cfpFb}�g .

-r_	 kbfy{{df tfk, ljB't\, k|sfz h:�tf zlStsf]� pkof]�uaf6 ef}�lts kl/�jt{g x'G5 .

-5_ 	kbfy{{sf]� cfGtl/�s agfj6df kl/�jt{g x'Fb}�g .

/�f;folgs kl/�jt{g (Chemical change)

lj|mofsnfk 9.6

p2]�Zo M DofUg]�l;d l/�ag afNbf s]� x'G5 <

cfjZos ;fdu|L M DofUg]�l;od l/�ag, ;nfO{ jf nfO6/�, jG;g ag{/� jf l:�kl/�6 NofDk, 
jfr Unf;
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ljlw

1.	 DofUg]�l;od l/�agsf]� Ps 
6'j|mfnfO{ 6ª\u -tong_ n]� 
Rofk]�/� afNg'xf]�;\ .

2. 	 an]�kl5 lgl:�sg]� kbfy{{nfO{ 
jfr Unf;df ;ª \sng 
ug'{xf]�;\ .

3.	 DofUg]�l;od l/�ag /� an]�kl5 
lgl:�sPsf]� kbfy{{sf u'0fx¿ cjnf]�sg ug'{xf]�;\ .

5nkmn /� lgisif{

-c_ s]� DofUg]�l;osf]� u'0f /� an]�/� ag]�sf]� ;]�tf]� kbfy{{sf u'0fx¿ ;dfg 5g\ <

-cf_ of]� s'g k|sf/�sf kl/�jt{g xf]� <

Pp6f kbfy{{sf]� u'0f kl/�jt{g eO{ leGg u'0f ePsf]� kbfy{{ aGg]� k|lj|mof g}� /�f;folgs 
kl/�jt{g (Chemical change) xf]� . o; lsl;dsf]� kl/�jt{gdf kbfy{{sf]� cfGtl/�s 
agfj6df g}� kl/�jt{g cfpF5 . dflysf lj|mofsnfkdf DofUg]�l;o an]�/� ;]�tf]� kbfy{{ 
-DofUg]�l;od cS;fO8_ aGg' /�f;folgs kl/�jt{g xf]� . DofUg]�l;o aNbf clS;hg;Fu 
/�f;folgs k|ltlj|mof eO{ DofUg]�l;od cS;fO8 aG5 . o;afx]�s kmnfddf lvof nfUg', 
kmnkm"nx¿ nfdf]� ;do /�fVbf s''lxg'', xfdLn]� vfg]� vfgf z/�L/�df x''g]� k|ltlj|mofaf6 
zlStdf kl/�jt{g x''g'', xl/�of]� la?jfn]� vfgf agfpg'', bfp/�f afNg''', emf/�kftaf6 sDkf]�:�6 
dn aGg', xfO8«f]�hg /� clS;hg ldn]�/� kfgL aGg' cflb klg /�f;folgs kl/�jt{gsf 
pbfx/�0fx¿ x'g\ .

dfly lbOPsf afx]�s b}�lgs hLjgdf cg'ej u/�]�sf cGo /�f;folgs kl/�jt{gsf]� ;"rL 
agfpg'xf]�;\ /� sIffdf k|:�t't ug'{xf]�;\ .

kbfy{{ cfPsf]� kl/�jt{g

lrq 9.12

6ª\u

DofUg]l;od  
lkmQf

jfr Unf;
DofUg]l;od 
cS;fO8

ag{/
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ljrf/�0fLo k|Zg
k[YjLdf y/�L y/�Lsf kbfy{{x¿ alg/�xg'df /�f;folgs kl/�jt{gsf]� s]� e"ldsf x'G5 <

/�f;folgs kl/�jt{gsf ljz]�iftfx¿ (Charateristics of Chemical Change)
-s_	 /�f;folgs kl/�jt{g x'Fbf leGb}� u''0f ePsf gofF kbfy{{ aG5g\ .
-v_	 /�f;folgs kl/�jt{g :�yfoL kl/�jt{g x''G5 . To;}�n]� kbfy{{nfO{ klxn]�s}� cj:�yfdf 

Nofpg ;lsFb}�g .
-u_	 kbfy{{sf]� cfGtl/�s agfj6df kl/�jt{g x''G5 .
-3_	 kbfy{larsf]� k|ToIf ;Dks{, tfk, k|sfz, rfk, ljB't\ tyf pTk|]�/�s kbfy{sf sf/�0f 

kbfy{x¿df /�f;folgs kl/�jt{g x'G5 .
-ª_	 /�f;folgs kl/�jt{gdf tfk ;f]:g] jf tfk 5f]8\g] k|lj|mof x'G5 .

kbfy{{df x'g]� ef}�lts /� /�f;folgs kl/�jt{glar t'ngf

ef}�lts kl/�jt{g /�f;folgs kl/�jt{g

1.	 j:�t'sf]� cj:�yfdf kl/�jt{g cfpF5 . 1.	 j:�t'sf]� cj:�yf /� u'0f b'a}�sf]� kl/�jt{g 
cfpF5 .

2. 	kbfy{{nfO{ klxn]�s}� cj:�yfdf 
Nofpg ;lsG5 .

2.	 kbfy{{nfO{ klxn]�s}� cj:�yfdf Nofpg 
;lsFb}�g .

3. 	gofF u'0f ePsf kbfy{{ aGb}�gg\ . 3. 	gofF u'0f ePsf kbfy{{x¿ aG5g\ .

4.	 kl/�jt{g c:�yfoL x'G5 . 4. 	kl/�jt{g :�yfoL x'G5 .

lj|mofsnfk 9.7

tkfO{“nfO{ yfxf 5, 3/�sf lu|n, em\ofn, u]�6 agfO;s]�kl5 /�ª nufOG5, lsg xf]�nf < 
h:�tfkftfdf UofNefgfOlhª lsg ul/�G5, o;af/�]�df sIffdf 5nkmn ug'{xf]�;\ /� k|fKt 
lgisif{nfO{ dlN6ldl8ofsf]� ;xfotfn]� sIffdf k|:�t't ug'{xf]�;\ .

k|of]�ufTds sfo{

Pp6f rDrfdf clnslt lrgL lnO{ o;nfO{ ttfpFbf /�f;folgs kl/�jt{g x'G5 eGg]� 
tYonfO{ k|of]�ufTds ljlwåf/�f b]�vfpg'xf]�;\ . o; k|lj|mofdf cfjZos kg]�{ ;fdu|Lx¿, 
sfo{k4lt /� lgisif{ sIffdf k|:�t't ug'{xf]�;\ .
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kl/�of]�hgf sfo{ (Project work)

:�yfgLo k|ljlwsf]� k|of]�u u/�L 3/�fo;L /�S;L agfpFbf cGgdf drf{ ld;fO{ kmd]�{G6]�;g 
u/�fOG5 . To;nfO{ kfgL;Fu ttfpFbf pTkfbg x'g]� cNsf]�xnsf]� afkmnfO{ lr:�ofP/� /�S;L 
agfOG5 . o;/�L ag]�sf]� /�S;L g}� cNsf]�xn xf]� . of]� k|lj|mofdf /�f;folgs /� ef}�lts 
kl/�jt{g s'g s'g r/�0fdf ePsf]� 5 < OG6/�g]�6 jf k':�tsfno jf hfgsf/� JolStsf]� 
;xof]�udf lgisif{ lgsfNg'xf]�;\ / sIffdf k|:�t't ug'{xf]�;\ .
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cEof;

1. 	 lbOPsf]� vfnL 7fp“df ;xL zAb eg'{xf]�;\ M

1/�1837 Na cfotg /�;folgs sd 1/�183 K a9L 8'Ag]�

-s_	 j:�t'sf]� 3gTj lk08 /� ===================== df lge{/� /�xG5 .

-v_	 kfgLsf]� eGbf ===================== 3gTj ePsf]� j:�t' kfgLdf plqG5 .

-u_	 kfgLdf ================ j:�t'sf]� 3gTj kfgLsf]� 3gTjeGbf a9L x'G5 .

-3_	 On]�S6«f]�gsf]� lk08 ===================== amu x'G5 .

-ª_	 kf]�6fl;odnfO{===================== n]� ;ª\s]�t ul/�G5 .

-r_	 kmnfddf lvof nfUg' ===================== kl/�jt{g xf]� .

2. 	 hf]�8f ldnfpg'xf]�;\ M

k/�df0f'sf]� gfd pkkf/�df0fljs ;ª\Vof

kf]�6fl;od

lxlnod 

af]�/�f]�g

;Nkm/� 

l;lnsg 

clS;hg

8

16

19

20

5

14

2

3. 	 lbOPsf ljsNkdWo]�af6 ;xL ljsNk 5fGg'xf]�;\ M

-s_ 	kfgLsf]� 3gTj lbOPsf dWo]� s'g xf]� <

(c) 1 gm/�cm3 			   (cf) 10 gm/�cm3

(O) 100 gm/�cm3 			  (O{) 1000 gm/�cm3
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-v_	 kbfy{{sf]� 3gÎj lgsfNg]� ;"q lbOPsf dWo]� s'g xf]� <

-c_ d = 
v 
m 				    -cf_ d = 

m 
v

-O_ v = 
d 
m 				    -O{_ m = 

v 
d

-u_ 	k/�df0f'df x'g]� wgfTds rfh{o'St s0f s'g xf]� <

-c_ On]�S6«f]�g 			   -cf_ Go"6«f]�g

-O_ Go'lSno; 			   -O{_ k|f]�6f]�g

-3_	 c0f'sf]� kl/�efiff s'g xf]� <

-c_ 	 kbfy{{sf]� ;a}�eGbf ;fgf]� s0f

-cf_	 kbfy{{sf]� u'0f oyfjt\ /�x]�sf]� ;fgf]� s0f

-O_	 ;a}� kbfy{{sf]� u'0f ldl>t ;fgf]� s0f

-O{_	 kbfy{{sf]� u'0f ldl>t ;fgf]� s0f

-ª_	 lbOPsf dWo]� s'g ef}�lts kl/�jt{gsf]� ;d"x xf]� <

-c_	 l9sf g'gaf6 w'nf]� g'g agfpg', kfgL lrl;P/� a/�km aGg', sf7af6 
kmlg{r/� aGg'

-cf_	 b'waf6 bxL aGg', kfgL lrl;P/� a/�km aGg', sf7af6 kmlg{r/� aGg'

-O_	 sf7af6 kmlg{r/� aGg', l9sf g'gaf6 w'nf]� g'g agfpg', kmnfddf 
lvof nfUg'

-O{_	 kmnfddf lvof nfUg', kfgL lrl;P/� a/�km aGg', d;nf lk;]�/� w'nf]� 
agfpg'

-r_	 lbOPsf egfOdWo]� tÎjsf nflu s'g egfO ;xL 5 <

-c_	 s'g}� kbfy{{nfO{ 6\j|mfP/� Tof]� eGbf ;/�n kbfy{{ agfpg ;lsG5 eg]� 
pSt kbfy{{ tÎj xf]� .

-cf_	 s'g}� kbfy{{nfO{ 6\j|mfP/� Tof]�eGbf ;/�n kbfy{{ agfpg ;lsFb}�g eg]� 
pSt kbfy{{ tÎj xf]� .
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-O_	 h'g j:�t'nfO{ 6'j|mfpg g}� ;lsFb}�g Tof]� j:�t' tÎj xf]� .

-O{_	 xfd|f jl/�kl/�sf x/�]�s j:�t' g}� tÎj x'g\ .

-h_	 lbOPsf egfOdWo]� of}�lussf nflu s'g egfO ;xL 5 <

-c_	 b'O{ jf ;f]�eGbf a9L tÎjx¿dWo]� s'g}� tÎj a9L /� s'g}� tÎj sd 
dfqfdf cfk;df ldn]�/� ag]�sf]� j:�t' g}� of}�lus xf]� .

-cf_	 b'O{ jf ;f]�eGbf a9L tÎjx¿dWo]� x/�]�s tTjx¿ cfk;df a/�fa/� 
dfqfdf ldn]�/� ag]�sf]� j:�t' g}� of}�lus xf]� .

-O_	 b'O{ jf ;f]�eGbf a9L tÎjx¿ cfk;df lglZrt cg'kftdf ldn]�/� 
ag]�sf]� j:�t' g}� of}�lus xf]� .

-O{_	 b'O{ jf ;f]�eGbf a9L tÎjx¿ cfk;df h'g;'s}� cg'kftdf ldn]�/� 
ag]�sf]� j:�t' g}� of}�lus xf]� .

-em_	 kf]�6fl;od tÎjsf nflu lbOPsf]� s'g egfO l7s 5 <

-c_ 	 kf/�df0fljs ;ª\Vof 19 /� kf]�6fl;od (Potasium) zAbsf]� ;'?sf]� 
cIf/� P ePsfn]� o;sf]� ;ª\s]�t 'P' xf]� .

-cf_	 kf/�df0fljs ;ª\Vof 15 /� kf]�6fl;od (Potasium) zAbsf]� ;'?sf]� 
cIf/� P ePsfn]� o;sf]� ;ª\s]�t 'P' xf]� .

-O_	 kf/�df0fljs ;ª\Vof 19 /� kf]�6fl;odnfO{ Nofl6g efifdf Kalium 
elgg]� ePsfn]� o;sf]� ;ª\s]�t 'K' xf]� .

-O{_	 kf/�df0fljs ;ª\Vof 15 /� kf]�6fl;odnfO{ Nofl6g efiffdf Kalium 
elgg]� ePsfn]� o;sf]� ;ª\s]�t 'K' xf]� .

4. 	 km/�s 5'6\ofpg'xf]�;\ M

-s_	 /�f;folgs kl/�jt{g /� ef}�lts kl/�jt{g

-v_	 tÎj /� of}�lus

-u_	 3gTj /� ;fk]�lIfs 3gTj

-3_	 k/df0f' / c0f'
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5. 	 sf/�0f lbg'xf]�;\ M

-s_	 z'4 kfgLdf cG8f 8'A5 t/� g'gkfgLsf] 3f]ndf pqG5 .

-v_	 t6:�y k/�df0f' rfh{ljxLg x'G5 .

-u_	 g'gsf]� l9sf 6'lj|mP/� w'nf]� g'g aGg]� k|lj|mof ef}�lts kl/�jt{g xf]� .

-3_	 xfO8«f]�hg /� clS;hg ldn]�/� kfgL aGg]� k|lj|mof /�f;folgs kl/�jt{g xf]� .

-ª_	 cfNdf]�lgodsf k|]�mdx¿df k|foM /�ª nufOFb}�g t/� kmnfdsf k|]�mdx¿df 

lg/�Gt/� /�ª nufO/�xg'k5{ .

6. 	 lbOPsf k|Zgsf]� pQ/� lbg'xf]�;\ M

-s_	 On]�S6«f]�g, k|f]�6f]�g /� Go'lSno;sf]� klxrfg x'g]� u/�L k/�df0f'sf]� agf]�6sf]� lrq 

agfpg'xf]�;\ .

-v_	 3gTj eg]�sf]� s]� xf]� < 2m3 cfotg ePsf]� cfNdf]�lgodsf]� lk08 slt 

xf]�nf < -cfNdf]�lgodsf]� 3gTj 2700 kg/�m3)

-u_	 ;fk]�lIfs 3gTj eg]�sf]� s]� xf]� < olb z'4 b'wsf]� 3gTj 1030 kg/�m3 /� 4°C 
df kfgLsf]� 3gTj 1000 kg/�m3 5 eg]� pSt b'wsf]� ;fk]�lIfs 3gTj slt 

xf]�nf <

-3_	 lrqdf ljleGg j:�t'nfO{ kfgLdf /�flvPsf]� 5, 3gTjsf cfwf/�df ;f]�lwPsf 

k|Zgsf]� pQ/� lbg'xf]�;\ M

	 ss{ 	 sf7 	 cfNdf]�lgod
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-c_	 kfgLdf ss{ pqg' /� cfNdf]�lgod 8'Ag'sf]� sf/�0f s]� xf]� <

-cf_	 olb cfNdf]�lgodsf]� 3gTj 2.7 u|fd k|lt 3g;]�lG6ld6/� eP o;sf]� 

;fk]�lIfs 3gTj slt x'G5, lx;fa u/�L lgsfNg'xf]�;\ .

-ª_	 olb s'g}� j:�t'sf]� ;fk]�lIfs 3gTj 0.92 5 eg]� o; cj:�yfdf pSt j:�t' 

kfgLdf pqG5 jf 8'A5, sf/�0f;lxt ljZn]�if0f ug'{xf]�;\ .

-r_	 tÎj eg]�sf]� s]� xf]� < kf/�df0fljs ;ª\Vof 7, 13 /� 17 kg]�{ tÎjx¿sf]� gfd 

/� ;ª\s]�t n]�Vg'xf]�;\ .

-5_	 tÎj, c0f' /� of}�luslarsf]� cGt/�;DaGwnfO{ lbOPsf]� lrqsf cfwf/�df 

JofVof ug{'xf]�;\ .

	 tŒjsf] k/df0f'

of}lussf] c0f'	 of}lussf] c0f'	 tŒjsf] c0f'

	 of}�lus

	 ld>0f

-h_	 kfgLsf]� Pp6f c0f'df s'g s'g k/�df0f' sltsf]� ;ª\Vofdf /�x]�sf x'G5g\\ <

-em_	 pkkf/�df0fljs s0f eg]�sf]� s]� xf]� < o;cGtu{t s'g s'g s0fx¿ k5{g\, 

ltgLx¿nfO{ k/�df0f'sf]� agf]�6df b]�vfpg'xf]�;\ .
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-`_	 s0fx¿sf]� vFlbnf]�kgfsf cfwf/�df lbOPsf lrqdf kbfy{{sf]� cj:�yf kQf 
nufpg'xf]�;\ .

kbfy{{ ‘�s’� kbfy{{ ‘�v’� kbfy{{ ‘�u’� 

-6_	 s:�tf k|sf/�sf kl/�jt{gnfO{ ef}�lts kl/�jt{g elgG5, pbfx/�0f;lxt 
n]�Vg'xf]�;\ .

-7_	 /�f;folgs kl/�jt{g eg]�sf]� s]� xf]�, xfd|f]� b}�lgs hLjg;Fu ;DalGwt x'g]� 
o:�tf kl/�jt{gsf tLgcf]�6f Jofjxfl/�s pbfx/�0f lbg'xf]�;\ .

-8_	 lgDglnlvt pbfx/�0fx¿nfO{ ef}�lts jf /�f;folgs kl/�jt{gcGtu{t 
juL{s/�0f ug'{xf]�;\ M

-c_	 kfgLsf]� jfikLs/�0f

-cf_	 cG8fnfO{ pl;Gbf

-O_	 afkmsf]� b|jLs/�0f

-O{_	 vlgh OGwg aNg]� k|lj|mof

-p_	 kfgLdf lrgL 3'Ng]� k|lj|mof

-w_	 olb s'g}� Pp6f tÎjsf]� Go'6«f]�gsf]� ;ª\Vof 18 5 eg]� pSt tÎjsf]� gfd s]� 
xf]�nf, pSt tÎjsf]� kf/�df0fljs ;+/�rgfsf]� df]�8]�n agfpg'xf]�;\ .

-g_	 k|f]�6f]�g ;ª\Vof /� Go'6«f]�g ;ª\Vof 10 ePsf]� tÎjsf]� k/�df0f' lrq n]�Vg'xf]�;\ . 
;fy}�, pSt tÎjsf]� gfd /� ;ª\s]�t klg n]�Vg'xf]�;\ .
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b}�lgs k|of]�usf kbfy{ 
(Materials Used in Daily Life)

sfutL
 ;fa'g

vfg]�g'g

kmnfdsf lsnf ;Nkm/�
lrq 10.1 b}�lgs k|of]�usf kbfy{{x¿

b}�lgs hLjgdf xfdL ljleGg k|sf/�sf kbfy{{ pkof]�u u5f}�{ . tL kbfy{{sf u'0f km/�s 
km/�s x'G5g\\ . xfd|f j/�k/� /�x]�sf rfVg jf vfg ldNg]� ljleGg j:�t'nfO{ rfVof]� eg]� 
s'g}� cldnf, s'g}� u'lnof, s'g}� 6/�f{, s'g}� lttf, s'g}� g'lgnf cflb :�jfbsf x'G5g\\ . o:�tf 
j:�t'x¿ ljleGg sfdsf nflu k|of]�udf cfpF5g\, h:�t}� M lrof agfpg lrgL, t/�sf/�L 
ksfpg g'g, crf/� agfpg r's cldnf]�, n'uf w'g ;fa'g, /�f]�6LnfO{ km'nfpg a]�lsª 
kfp8/� cflb . u'0fsf cfwf/�df tL kbfy{{nfO{ ljleGg ;d"xdf juL{s/�0f ul/�Psf]� x'G5 .

10.1 cDn, Iff/� /� nj0f (Acid, base and salt)

lj|mofsnfk 10.1

tkfO{Fsf] cfˆgf] 3/�sf] efG5fdf k|of]�u x'g]� kbfy{nfO{ u'0fsf cfwf/�df cldnf], lttf] /� 
g'lgnf] ;d"xdf ljefhg u/�L sIffdf k|:�t't ug{'xf]�;\ .

cldnf]� ;d"x
==============================

lttf]� ;d"x
=================================

g'lgnf] ;d"x
=================================

;fdfGotM cldnf]� :�jfb ePsf j:�t'x¿ cDn x'g\ . lttf]� jf 6/�f]�{ :�jfb ePsf j:�t' 
Iff/� x'g\ eg]� nj0f :�jfbxLg x'G5g\\ t/� vfg]�g'g g'lgnf]� x'G5 .

!)
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;"rs kbfy{{ (Indicator)

;a}� kbfy{{nfO{ :�jfbaf6 dfq 5'6\ofpg c;xh x'G5 . sltko kbfy{{sf]� :�jfb lng vf]�Hg' 
z/�L/�sf nflu xflgsf/�s x'G5 . o:�tf j:�t'sf]� u'0f cWoog ug{ ;"rs kbfy{{ k|of]�u 
ug'{k5{ . s'g}� j:�t' cDn, Iff/� jf nj0f s]� xf]� egL 5'6\ofpgsf nflu k|of]�u ul/�g]� 
/�f;folgs kbfy{{ g}� ;"rs kbfy{{ (Indicators) xf]� . ln6\d; k]�k/�, ldyfOn c/�]�Gh /� 
km]�gf]�Nkmyflng ;fwf/�0f ;"rs kbfy{{sf pbfx/�0f x'g\ . ;"rs kbfy{{nfO{ c¿ kbfy{{df 
/�fVbf jf ld;fpFbf To;sf]� /�ªdf kl/�jt{g eO{ pSt kbfy{{ cDn Iff/� /� nj0f s]� xf]� 
egL lrGg ;lsG5 . 

	 ln6\d; k]�k/�	 ldyfOn c/�]�Gh	 km]�gf]�Nkmyflng

lrq 10.2 ;"rs kbfy{{

;"rsx¿sf]� /�ªsf]� :�6fG88{ tflnsf

;"rs kbfy{{ cDn Iff/� nj0f

/�ftf]� ln6\d; /�ftf]� lgnf]� t6:�y

lgnf]� ln6\d; /�ftf]� lgnf]� t6:�y

ldyfOn c/�]�Gh /�ftf]� kx]�Fnf]� t6:�y

km]�gf]�Nkmyflng /�ªxLg u'nfaL t6:�y

:�yfgLo ;fdu|L pkof]�u u/�L ;"rs kbfy{{ agfpg]� tl/�sf
:�yfgLo ¿kdf kfOg]� ljleGg jg:�klt, h:�t}� M /�ftf]� u'nfkmsf]� km"n, /�ftf]� aGbfuf]�kLsf]� 
kft, Kofhsf 6'j|mf, a]�;f/�sf]� w'nf]�, r'sGb/� cflbsf]� /�ª\uLg efuaf6 /�; lgsfnL ;lhn}�;Fu 
;"rsx¿ tof/� ug{ ;lsG5 . ln6d; tof/� ug{ nfOs]�g (Lichen) k|of]�u ul/�G5 .

lrq 10.3 /�ftf]� aGbfuf]�aLsf]� kft, /�ftf]� km"n, a]�;f/�sf]� w'nf]�
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lj|mofsnfk 10.2
Kofhsf]� Pp6f bfgf lng'xf]�;\ . To;nfO{ dl;gf]� u/�L sf6\g'xf]�;\ . 
Kofhsf 6'j|mfnfO{ cNsf]�xn jf sfutLsf]� /�;df 8'afpg'xf]�;\ . o;nfO{ 
@) ldg]�6 hlt pdfNg'xf]�;\ . lkmN6/� k]�k/�sf]� ;xfotfn]� pSt 3f]�nnfO{ 
5fGg'xf]�;\ . o;/�L ;"rssf]� 3f]�n tof/� x'G5 . o;/�L agfOPsf]� ;"rs 
kbfy{{nfO{ k|of]�u u/�]�/� dflysf]� ;"rs tflnsfsf cfwf/�df kfgL, 
vfg]�g'g, ;fa'gkfgLsf]� 3f]�n, uf]�ne]�“8fsf]� /�;, cDn, Iff/� jf nj0f s]� x'g\, t'ngf ug{'xf]�;\ .

ljrf/�0fLo k|Zg
a]�;f/�sf]� 3f]�n k/�]�sf]� n'ufnfO{ ;fa'gn]� w'“bf /�ftf]� x'G5, lsg <
sf6]�sf v;Laf]�sf, /�fFuf cflbsf]� 5fnfdf v/�fgL /� a]�;f/�sf]� ld>0fnfO{ nufp“bf  
gfª\uf]� 5fnf uf9f /�ftf]� b]�lvG5, lsg <

kl/�of]�hgf sfo{ (Project work)
u'nfkmsf]� /�ftf]� km"n jf cGo /�ftf]� km"nsf]� /�;af6 t/�n ;"rs kbfy{{ tof/� kfg'{xf]�;\ . 
o;nfO{ cDn, Iff/� /� nj0f 56\ofpg k|of]�u u/�L /�ªdf ePsf]� kl/�jt{gnfO{ tflnsf 
agfO{ eg'{xf]�;\ /� k|of]�ufTds kmfOn tof/� kfg{'xf]�;\ .

lj|mofsnfk 10.3
p2]�Zo M ;"rs kbfy{{ k|of]�u u/�L j:�t'nfO{ cDn, Iff/� /� nj0fdf 5'6\ofpg'

cfjZos ;fdu|L M /�ftf]� /� lgnf]� ln6d; k]�k/�, sfutLsf]� /�;, bxL, 6df6/�sf]� /�;, 
s/�]�nfsf]� /�;, kfgL, ;fa'gkfgL cflb .

ljlw
1.	 ;ª\slnt /�;fogx¿sf]� 3f]�ndf /�ftf]� /� lgnf]� ln6\d; k]�k/� 8'afpg'xf]�;\ .
2.	 ln6\d; k]�k/�sf]� /�ªdf s:�tf]� kl/�jt{g cfof]� jf cfPg cjnf]�sg ug'{xf]�;\ /� lbOPsf]� 

tflnsf eg'{xf]�;\ .

/�;fogx¿ /�ftf]� ln6\d; lgnf]� ln6\d;

sfutLsf]� /�; kl/�jt{g ePg /�ftf]�df kl/�jt{g eof]�

bxL

6df6/�sf]� /�;

s/�]�nfsf]� /�;

kfgL

;fa'gkfgL

lrq 10.4 Kofhsf 6'j|mf
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5nkmn /� lgisif{ M lgnf]�]� ln6\d; k]�k/�nfO{ /�ftf]�df kl/�jt{g 
ug]�{ kbfy{{x¿ cDn (acid) x'g\ . /�ftf]� ln6d; k]�k/�nfO{ 
lgnf]�df kl/�0ft ug]�{ kbfy{{x¿ Iff/� x'g\ /� ln6d; k]�k/�sf]� /�ªdf 
s'g}� kl/�jt{g Nofpg g;Sg]� kbfy{{x¿ nj0f x'g\ . tflnsfsf]� 
cjnf]�sg /� 5nkmnsf cfwf/�df ;ª\slnt kbfy{{x¿ s'g 
s'g cDn, Iff/� /� nj0f x'g\, n]�Vg'xf]�;\ .

xfd|f]� b}�lgs hLjgdf pkof]�udf cfpg]� kbfy{{nfO{ cDn, Iff/� 
/� nj0f -t6:�y_ u/�L tLg ;d"xdf ljefhg u/�L cWoog ul/�G5 .

cDn (Acid)
xfdLn]� pkof]�u ug]�{ crf/�, sfutL, ltqL, ef]�u6]� h:�tf kbfy{{ cldnf]� :�jfbsf x'G5g\ . 
;fwf/�0ftM cldnf]� :�jfb ePsf kbfy{{nfO{ cDn elgG5 . xfdLn]� vfg]� crf/�sf kl/�sf/�, 
kmnkm"n, h:�t}� M :�ofp, ;'Gtnf, sfutL, ef]�u6]� cflb cDnLo kmnkm"n x'g\ . vfBkbfy{{df 
x'g]� cDnsf sf/�0f w]�/�}� j:�t'sf]� :�jfb cldnf]� x'G5 . ;|f]�tsf cfwf/�df cDnx¿  
k|fª\ufl/�s /� (Organic) ck|fª\ufl/�s (Inorganic) u/�L b'O{ k|sf/�sf x'G5g\\ .

hLjhGt', af]�6la?jf tyf kmnkm"naf6 k|fKt ul/�g]� cDnx¿ k|fª\ufl/�s cDn x'g\ . oL 
cDnx¿ g/�d /� k|foM vfgof]�Uo dflgG5g\ . vlgh kbfy{{af6 pTkfbg ul/�g]� cDnnfO{ 
ck|fª\ufl/�s cDn elgG5 . oL cDnnfO{ vlgh cDn (Mineral Acid) klg elgG5 . 
xfO8«f]�Snf]�l/�s cDn, ;Nˆo'l/�s cDn /� gfOl6«s cDn ck|fª\ufl/�s cDnsf pbfx/�0f x'g\ . 
oL cDnx¿ vfg'x'Fb}g . b}�lgs hLjgdf k|of]�udf cfpg]� s]�xL vfgof]�Uo cDn /� ltgsf 
;|f]�tx¿ tn k|:�t't ul/�Psf]� 5 M

lrq 10.6 

r's cldnf]� sfutL

:�ofp

cDnsf 
;|f]�tx¿

sldnf b'w

6df6/�

cª\u'/�

s]� tkfO{“nfO{ yfxf 5 <

sldnf /� df}�/�Ln]� lrNbf kmld{s 
cDnsf]� sf/�0f lrn]�sf 7fp“df 
kf]�Ng]� /� b'Vg]� x'G5 . l;:�g'sf]� 
kf]�nfO klg kmld{s cDns}� 
sf/�0f x'G5 eg]� af?nfsf]� 

6f]�sfOdf z/�L/�df Iff/�Lo j:�t' 
k|j]�z u5{ .

lrq 10.5
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j|m=;= cDnsf]� gfd ;|f]�t
1. ;fOl6«s cDn ;'Gtnf, sfutL, uf]�ne]�F8f
2. P:�sfle{s cDn cdnf, lsjL, cldnf kmnkm"n
3. 6f6{l/�s cDn ef]�u6]�, cª\u'/�, Pef]sf8f]
4. Doflns cDn :�ofp, r]/L, cf?
5. NoflS6s cDn b'w, bxL
6. Pl;l6s cDn leg]�u/�, cldnf]� crf/�
7. sfaf]�{lgs cDn ;f]�8fkfgL, lr;f]� k]�okbfy{{
8. cShflns cDn rl/�cldnf]�, l;:�g', kfn'ª\uf]

cDnsf ef}�lts u'0f (Physical Properties of Acid)
-c_	 ;fdfGotM cDnsf]� :�jfb cldnf]� x'G5 .
-cf_	 o;n]� lgnf]� ln6\d; sfuhnfO{ /�ftf]� /�ªdf kl/�0ft u5{ .
-O_	 s8f cDnn]� 5fnfnfO{ kf]�N5 .
-O{_	 cDnn]� ldyfOn c/�]�GhnfO{ /�ftf]� /�ªdf kl/�0ft u5{ .
-p_	 cDnn]� km]�gf]�NkmyflngnfO{ /�ªxLg u/fpF5 .

ljrf/�0fLo k|Zg
-c_ a]�;f/�df ;fa'gkfgL xfNbf /�ftf]� x'G5, lsg <
-cf_ 3fpdf r's k¥of]� eg]� rx¥ofpF5, lsg <

lj|mofsnfk 10.4
;f]�8fkfgL jf cGo s'g}� lr;f]�]� k]�okbfy{{sf]� af]�tnsf]� lasf]�{ vf]�Ng]�lalQs}� lgl:�s/�x]�sf Uof; 
glhs leh]�sf]� lgnf]� ln6\d; /� /�ftf]� ln6\d; sfuh n}hfg'xf]�;\ . s]� kl/�jt{g eof]�, o;f]� 
x'g'sf sf/�0f sIffdf 5nkmn ug'{xf]�;\ . 

Iff/� (Base) 

lj|mofsnfk M 10.5
k|foM u/�L g'xfpg]� j]�nfdf ;fa'gsf]� lkm“h d'vleq 
k¥of]� eg]� 6/�f]�{ x'G5 . sf“rf]� xn'jfj]�b vf“bf 6/�f]�{ x'G5 . 
s/�]�nfsf]� t/�sf/�L ;w}�“ lttf]� x'G5 . oL j:�t'x¿ lsg 
lttf jf 6/�f{ ePsf xf]�nfg\, sIffdf 5nkmn u/�L 
lgisif{ k|:�t't ug{'xf]�;\ . lrq 10.7 Iff/�
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k|foM lttf]� jf 6/�f]�{ :�jfb ePsf kbfy{{x¿ Iff/� x'g\ . s]�xL Iff/�x¿ kfgLdf 3'n]�/� cNsfnL 
agfpF5g\ . Iff/�x¿ lrKnf]� k|s[ltsf x'G5g\\ . ;f]�l8od xfO8«f]�cS;fO8, kf]�6fl;od 
xfO8«f]�cS;fO8 cflb Iff/�sf pbfx/�0f x'g\ . cfNdf]�lgod xfO8«f]�cS;fO8 /� DofUg]�l;od 
xfO8«f]�cS;fO8sf]� ld>0f -PG6fl;8_ Uof:�6«fOl6;sf]� cf}�ifwLsf ¿kdf k|of]�u ul/�G5 . 
k]�6sf]� cDnLokg lgsf]� kfg{ k|of]�u x'g]� oL cf}�ifwLx¿ Iff/� x'g\ .

ljrf/�0fLo k|Zg
-c_	 ss{nf]� jf lkF8fn' ksfpFbf cldnf]�]� xfNg]� rng 5, lsg <

-cf_	 l;:�g'n]� kf]�n]�sf 7fpFdf ;fa'g jf ltt]�kftL nufpg]� ul/�G5, lsg <

-O_	 sldnf /� df}�/�Ln]� lrn]�sf]� 7fpFdf ;fa'g /� af?nfn]� lrn]�sf]� 7fpFdf leg]�u/� jf 
cldnf]� kbfy{{sf]� k|of]�u ul/�G5, lsg <

Iff/�sf ef}�lts u'0f (Physical Properties of Base)
-c_	 Iff/�n]� /�ftf]� ln6\d; sfuhnfO{ lgnf]� /�ªdf kl/�jt{g u5{ .

-cf_	 w]�/�}�h;f]� Iff/�sf]� :�jfb lttf]� /� 6/�f]�{ x'G5 .

-O_	 Iff/� ;fa'gsf]� 3f]�n h:�t}� lrKnf]� x'G5 .

-O{_	 Iff/�n]� ldyfOn c/�]�GhnfO{ kx]�Fnf]� /�ªdf kl/�jt{g u5{ .

-p_	 Iff/�n]� km]�gf]�NkmyflngnfO{ u'nfkmL /�ªdf kl/�jt{g u5{ .

nj0f (Salt)
nj0f ;fdfGotM t6:�y of}�lus x'g\ . cDn /� Iff/� ldnL nj0f aG5 . ;f]�l8od Snf]�/�fO8 
-vfg]� g'g_, ;f]�l8od sfaf]�{g]�6 cflb nj0fsf pbfx/�0f x'g\ . ;fdfGotM nj0fx¿ t6:�y, 
cDnLo /� Iff/�Lo u/�L tLg k|sf/�sf x'G5g\\, h:t} M ;f]�l8od Snf]�/�fO8 t6:�y nj0f 
xf]� eg]� Pdf]�lgod Snf]�/�fO8 cDnLo nj0f xf]� . To;}� u/�L ;f]�l8od sfaf]�{g]�6 Iff/�Lo  
nj0f xf]� . /�f]�6L km'nfpg k|of]�u x'g]� vfg]� ;f]�8f -;f]�l8od afOsfaf]�{g]�6_ klg Iff/�Lo 
nj0f xf]� .

s]� tkfO{“nfO{ yfxf 5 <

s]� tkfO{“nfO{ yfxf 5 v/�fgL 
Ps k|sf/�sf]� Iff/� xf]� . 
of]� ef“8f /� sk8f w'g /� 

df6fsf]� cDnLokg 36fpgsf 
nflu k|of]�u ul/�G5 .

lrq 10.8 nj0f
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lj|mofsnfk 10.6

k|of]�usf cfwf/�df lbOPsf kbfy{{df ljleGg ;"rsx¿ /�fVbf s:�tf]� k|sf/�sf]� /�ª b]�lvG5, 
tflnsfdf eg'{xf]�;\ . lgisif{nfO{ sIffdf k|:�t't ug'{xf]�;\ .

j|m=;= kbfy{{ /�ftf]� 
ln6\d;

lgnf]� 
ln6\d;

ldyfOn 
c/�]�Gh

km]�gf]�Nkmyflng

1. ;f]�l8od Snf]�/�fO8
2. ;f]�l8od xfO8«f]�cS;fO8
3. ;Nˆo'l/�s cDn

nj0fsf ef}�lts u'0f (Physical Properties of Salt)
-c_	 k|foM nj0fsf]� :�jfb :�jfbxLg jf lttf]� x'G5 t/� vfg]� g'g g'lgnf]� x'G5 .

-cf_	 nj0fx¿ ;fdfGotM kfgLdf 3'ngzLn x'G5g\\ .

-O_	 nj0fx¿ s]�xL ;]�tf -/�ªxLg_ /� s]�xL /�ª\uLg x'G5g\\ .

-O{_	 nj0fx¿ klUng /� plDng a9L tfk rflxG5 .

-p_	 t6:y nj0fn]� ;"rs kbfy{{df s'g}� c;/� b]�vfpFb}�g .

cEof;

1=	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

nj0f ;fOl6«s cDn cDn Iff/� kmld{s cDn ldyfOn c/�]�Gh

-s_	 df}�/�L /� sldnfn]� lrNbf 5fnfdf ===== sf]� sf/�0fn]� ;'lGgn]� /� kf]�Ng]� x'G5 .

-v_	 v/�fgL =====================sf]� pbfx/�0f xf]� .

-u_	 ;f]�l8od Snf]�/�fO8 ============== cGtu{t k5{ .

-3_	 sfutLdf ================ x'G5 .

-ª_	 ;fwf/�0ftM cldnf]� :�jfb ePsf kbfy{{df================ kfOG5 .
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2= 	 lbOPsf dWo]�af6 ;xL ljsNk 5fGg'xf]�;\ M

-s_	 vfg]�;f]�8f s'g kbfy{{cGtu{t k5{ <

-c_ cDn 				   -cf_ Iff/�

-O_ nj0f 				   -O{_ ;"rs

-v_	 :�ofpsf]� /�;df b]�lvg]� kl/�jt{g lbOPsf dWo]� s'g xf]� <

-c_	 lgnf]�]� ln6\d;nfO{ /�ftf]� /�ªdf kl/�jt{g u5{ .

-cf_	 /�ftf]� ln6\d;nfO{ lgnf]�]� /�ªdf kl/�jt{g u5{ .

-O_	 ldyfOn c/�]�GhnfO{ kx]�Fnf]� /�ªdf kl/�jt{g u5{ .

-O{_	 k]�mgf]�NkmyflngnfO{ gLnf] /�ªdf kl/�jt{g u5{ .

-u_	 lbOPsf kbfy{{dWo]� s'g kbfy{{df Iff/�Lo u'0f kfOG5 <

-c_ bxL 				    -cf_ ;fa'g

-O_ leg]�u/� 			   -O{_ cª\u'/�

-3_	 s'g ;fwf/�0f ;"rs nfOs]�gaf6 tof/� kfl/�G5 <

-c_ ldyfOn c/�]�Gh 		  -cf_ lkmgf]�Nkmyflng

-O_ ln6\d; k]�k/� 			  -O{_ ldyfOn PNnf]�

-ª_	 k|foM Iff/�sf]� ljz]�iftf s:�tf]� x'G5 <

-c_ cldnf]� /� lrKnf]� 		  -cf_ g'lgnf]� /� 6/�f]�{

-O_ cldnf]� /� lttf]� 		  -O{_ 6/�f]�{ /� lrKnf]�

-r_	 ;"rs kbfy{{n]� b]�vfpg]� c;/�cGtu{t lbOPsf]� s'g egfO l7s 5 <

-c_	 /�ftf]� ln6\d; sfuhnfO{ cDndf 8'afpFbf o;sf]� /�ª lgnf]� x'G5 .

-cf_	 lgnf]�]� ln6\d; sfuhnfO{ Iff/�df 8'afpFbf o;sf]� /�ª /�ftf]� x'G5 .

-O_	 cDndf s]�xL yf]�kf ldyfOn c/�]�Gh r'xfpFbf o;sf]� /�ª kx]�Fnf]� x'G5 .

-O{_	 Iff/�df s]�xL yf]�kf k]�mgf]�Nkmyflng r'xfpFbf o;sf]� /�ª u'nfkmL x'G5 .
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-5_	 cDn /� ltgLx¿sf ;|f]�tlar hf]�8f ldnfpg'xf]�;\ M

sfaf]�{lgs cDn 	 sfutL

6f6f{l/�s cDn 	 bxL

;fOl6«s cDn 	 rl/cldnf]

Doflns cDn 	 cdnf

NoflS6s cDn 	 leg]�u/�

Pl;l6s cDn 	 ;f]�8fkfgL 

P:�sle{s cDn 	 :�ofp 

cShflns cDn	 Pef]sf8f]

3=	 sf/�0f lbg'xf]�;\ M

-s_	 l;:�g' 5'Fbf kf]�N5 .

-v_	 vfg]�g'gsf]� 3f]�ndf ln6\d; k]�k/� /�fVbf o;sf]� /�ªdf s'g}� kl/�jt{g x'Fb}�g .

-u_	 sfutL cldnf]� x'G5 .

-3_	 cDnnfO{ ;fjwfgLk"j{s rnfpg'k5{ .

-ª_	 v/�fgL kfgL lrKnf]� x'G5 .

-r_	 v/fgL kfgLn] /ftf] ln6d;nfO{ gLnf] u/fpF5 .

4= 	 km/�s n]�Vg'xf]�;\ M

-s_ 	cDn /� Iff/�		  -v_ 	 vfg];f]8f / vfg]g'g

-u_ 	sfutLkfgL /� ;fa'gkfgL

5= 	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 cDn eg]�sf]� s]� xf]�, :�yfgLo ¿kdf k|fKt ug{ ;lsg]� s'g}� b'O{cf]�6f cDnLo 
kbfy{{sf]� pbfx/�0f lbg'xf]�;\ .

-v_	 k|of]�uzfnfdf k|of]�u ul/�g]� tLgcf]�6f cDnsf]� gfd n]�Vg'xf]�;\ .

-u_	 Iff/� eg]�sf]� s]� xf]�, b}�lgs hLjgdf k|of]�u ul/�g]� Iff/�x¿sf]� ;"rL tof/� 
ug'{xf]�;\ .
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-3_	 s:�tf]� k|sf/�sf]� cDnnfO{ k|fª\ufl/�s cDn elgG5, of]� cDnsf s'g}� kfFrcf]�6f 
pbfx/�0fx¿ lbg'xf]�;\ .

-ª_	 cDn, Iff/� /� nj0fdf ;"rsn]� b]�vfpg]� /�ªsf cfwf/�df lbOPsf]� tflnsf 
k"/�f ug'{xf]�;\ .

;"rs kbfy{{ cDn Iff/� nj0f

ldyfOn c/�]�Gh /�ftf]� ===== t6:�y

ln6\d; sfuh ========= lgnf]� ===

k]�mgf]�Nkmyflng /�ªxLg ===== t6:�y

-r_	 lbOPsf tLgcf]�6f 6]�:�66\o'adWo]� s'g}� Pp6fdf cDn, csf]�{ s'g}�df Iff/� /� 
afFsLdf nj0fsf]� 3f]�n /�flvPsf]� 5 . ldyfOn c/�]�Ghsf]� ;xfotfn]� cDn, 
Iff/� /� nj0f ePsf]� 6]�:�66\o'a s;/�L 5'6\ofpg'x'G5, n]�Vg'xf]�;\ .

-5_	 cDnsf ef}�lts u'0fx¿ pNn]�v ug'{xf]�;\ .

-h_	 Iff/�sf ef}�lts u'0fx¿ n]�Vg'xf]�;\ .

-em_	 nj0f eg]�sf]� s]� xf]�, o;sf d'Vo k|sf/� n]�Vg'xf]�;\ .

-`_	 k"mnaf6 /�ftf]� ln6\d; sfuh s;/�L agfpg ;lsG5, JofVof ug'{xf]�;\ .

-6_	 ;"rs kbfy{{n]� s]�sf cfwf/�df ljleGg kbfy{{nfO{ cDn, Iff/� /� nj0fdf  
5'6\ofpF5, n]�Vg'xf]�;\ .

-7_	 ;'Gtnfsf]� /�;, n'uf w'g]� ;f]�8f /� g'gkfgLsf]� 3f]�n tLgcf]�6f af]�tndf /�flvPsf]� 
5 . /�ftf]� /� lgnf]� ln6\d; sfuhsf]� ;xfotfn]� tL tLg k|sf/�sf kbfy{{x¿ 
cDn, Iff/� jf nIf0f egL s;/�L 5'6\ofpg' x'G5, JofVof ug'{xf]�;\ .

-8_	 k|fs[lts ;"rs kbfy{{ agfpg k|of]�u ul/�g]�]� s'g}� tLgcf]�6f :�yfgLo j:�t'sf]� 
;"rL tof/� kfg'{xf]�;\ .
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10.7 wft' /� cwft' (Metals and Non-metals)

lj|mofsnfk 10.7

tkfO{“sf]� 3/� jf ljBfnodf /�x]�sf ljleGg j:�t'sf af/�]�df cWoog ug'{xf]�;\ /� lbOPsf]� 
tflnsf k"/�f ug'{xf]�;\ .

j|m=;= j:�t' s8fkg 6ns tfksf]� k|;f/�0f tf/�h:�tf]� agfpg l6ª\u cfjfh
1. kmnfd s8f 6lNsG5 u5{ ;lsg]� cfpg]�
2. sf7 g/�d 6lNsFb}�g ub}�{g g;lsg]� gcfpg]�
3.

4.

xfd|f]� j/�k/� ljleGg lsl;dsf j:�t' kfOG5g\ . ltgLx¿nfO{ ljleGg sfo{sf nflu 
k|of]�u ul/�G5 . j:�t'df ePsf]� u'0f /� ljz]�iftfsf cfwf/�df lglZrt sfdsf nflu 5gf]�6 
ul/�Psf]� x'G5, h:�t}� M tfksf]� k|;f/�0f x'g]� ePsfn]� cfNdf]�lgod, l:�6n cflbaf6 vfgf 
agfpg]� efF8fsF'8f tof/� ul/�G5 . /�fd|f]�;Fu ljB't\ k|jfx x'g]� ePsfn]� tfdfnfO{ ljB'tLo 
tf/� agfpg k|of]�u ul/�G5 . To:�t}� ljB't\ g;g]�{ ePsfn]� Knfl:�6snfO{ tf/�sf aflx/� 
s'rfnssf ¿kdf k|of]�u ul/�G5 . o;/�L ljleGg u'0fnfO{ cfwf/� agfP/� tÎjnfO{ wft' 
/� cwft' ;d"xdf juL{s0f ul/�Psf]� 5 . cfNdf]�lgod, h:�tf, kmnfd, ;'g, tfdf /� rfFbL 
wft' x'g\ eg]� ;Nkm/� -uGws_ /� cfof]�l8g cwft'sf pbfx/�0f x'g\ . lbOPsf lrqdf 
wft' /� cwft'sf pbfx/�0f lbOPsf]� 5 . oLafx]�s cGo wft' tyf cwft' klxrfg u/�L 
sIffdf 5nkmn ug'{xf]�;\ .

h:�tf

tfdf
cfNdf]�lgod

;'g

;Nkm/

cfof]�l8g

rf“bL
kmnfd

lrq 10.9 wft' /� cwft'x¿
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s8f, 6ns ePsf, ttfpFbf tfltg]�, lxsf{pFbf s'lRrg]� /� cfjfh cfpg]� tÎj wft' x'g\, 
h:�t}� M kmnfd, tfdf, ;'g, rfFbL, cfNdf]�lgod cflb . To:�t}� u/�L g/�d, g6lNsg]�, ttfpFbf 
aNg]�, tfk /� ljB't\ g;g]�{ tÎjx¿ cwft' x'g\, h:�t}� M ;Nkm/�, cfof]�l8g, sfa{g cflb .

s]xL wft'x¿ (Some metals)

cfNdf]�lgod (Aluminium)

;ª\s]�t (Symbol) :� Al, kf/�df0fljs ;ª\Vof (Atomic 
number) :� 13

cfNdf]�lgod k|s[ltdf z'4 ¿kdf kfOFb}�g t/� of}�lus jf 
c¿ kbfy{{;Fu ldl;Psf]� cz'4 j:�t' -wfp_ sf ¿kdf 
k|z:�t kfOG5 . o;sf]� k|d'v wfp jS;fO6 (Bauxite) xf]� . o;af6 g}� cfNdf]�lgod 
k|zf]�wg ul/�G5 .

ef}�lts u'0f /� pkof]�lutf (Physical properties and uses)

-s_	 cfNdf]�lgod ;]�tf]� xn'sf wft' xf]� . To;}�n]� 
o;nfO{ uf8L /� xjfO{hxfhsf]� aflx/�L 
;+/�rgf agfpg k|of]�u ul/�G5 .

-v_	 of]� ljB't\sf]� ;'rfns xf]� . To;}�n]� o;nfO{ 
ljB't\ tf/� agfpg k|of]�u ul/�G5 .

-u_	 of]� tfksf]� ;'rfns xf]� . o;nfO{ 3/�fo;L efF8fs'F8f agfpg k|of]�u ul/�G5 .

-3_	 o;nfO{ sd tfkj|mddf kufNg ;lsG5 . To;}�n]� cfNdf]�lgod kftf /� tf/�x¿ 
agfpg k|of]�u ul/�G5 .

-ª_	 o;nfO{ xfjf /� kfgLn]� c;/� ub}�{g . t;y{ o;nfO{ vfg]�s'/�f Koflsª ug]�{ 
cfNdf]�lgod ˆjfOn agfpg k|of]�u ul/�G5 .

h:�tf (Zinc)

;ª\s]�t (Symbol) :� Zn , kf/�df0fljs ;ª\Vof (Atomic number) :� 30

h:�tf k|s[ltdf wfp /� of}�lussf ¿kdf kfOG5 . o;sf]� k|d'v wfp lhª\s An]�8 (Zinc 
blende) xf]� . o;af6 g}� h:�tf k|zf]�wg ul/�G5 .

lrq 10.10 jS;fO6 wfp

lrq 10.11 nj0f
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ef}�lts u'0f (Physical properties)

-s_	 of]� wft' xNsf lgnf]� dl0fe cfsf/�sf]� x'G5 .

-v_	 of]� tfk /� ljB't\sf]� ;'rfns xf]� .

-u_	 o;nfO{ lr;f]� /� kfgLn]� c;/� u5{ .

-3_	 o;nfO{ t'ngfTds ¿kdf sd tfkj|mddf kufNg ;lsG5 .

pkof]�lutf (Uses)

-s_	 h:�tfnfO{ k|of]�uzfnfdf xfO8«f]�hg Uof; tof/� kfg{ 
k|of]�u ul/�G5 .

-v_	 o;nfO{ ldl>t wft' -lkQn, sfF;_ agfpg k|of]�u 
ul/�G5 .

-u_	 8«fO ;]�nsf]� (dry cell) aflx/�L cfj/�0f agfpg k|of]�u ul/�G5 .

-3_	 lk|lG6ª Ans (printing block) x¿ agfpg k|of]�u ul/�G5 .

-ª_	 h:�tf kftf 5fgf]� 5fpgsf nflu k|of]�u ul/�G5 .

kmnfd (Iron)

;ª\s]�t (Symbol) :� Fe , kf/�df0fljs ;ª\Vof (Atomic 
number) :� 26

k|s[ltdf kmnfd wfpsf ¿kdf kfOG5 . d'VotM x]�df6fO6 
(Haematite) wfpaf6 kmnfd k|zf]�wg ul/�G5 .

ef}�lts u'0f (Physical properties)

-s_	 kmnfd sfnf]�, v/�fgL /�ªsf]� wft' xf]� .

-v_	 o;nfO{ 3f]�6\bf 6ns cfpF5 .

-u_	 o;df lvof nfU5 .

-3_	 o;df r'DasLo u'0f x'G5 .

-ª_	 o; wft'nfO{ xfjf /� kfgLn]� ;lhn}�;Fu c;/� u5{ .

lrq 10.12 lhª\s An]�8

lrq 10.13 h:�tf kftf

lrq 10.14 x]�df6fO6 wfp

lrq 10.15 kmnfd
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pkof]�lutf (Uses)

-s_	 ljleGg k|sf/�sf cf}�hf/� /� xftxltof/� agfpg kmnfd k|of]�u ul/�G5 .

-v_	 of]� 3/�fo;L efF8fs'F8f agfpg k|of]�u ul/�G5 .

-u_	 3/�, k'n /� oftfoftsf ;fwg agfpg o;sf]� k|of]�u ul/�G5 .

-3_	 l:�6n (Steel) pTkfbg ug{ k|of]�u ul/�G5 .

-ª_	 58, kfOk /� tf/� pTkfbg ug{ k|of]�u ul/�G5 .

;'g (Gold)
;ª\s]�t (Symbol) :� Au, kf/�df0fljs ;ª\Vof (Atomic number) :� 79

k|s[ltdf ;'g z'4 cj:�yfdf kfOG5 . of]� r6\6fgsf lardf /� gbLsf]� afn'jfdf  
kfOG5 .

ef}�lts u'0f (Physical properties)

-s_	 ;'g rxlsnf]� kx]�Fnf]� /�ªsf]� wft' xf]� .

-v_	 of]� tfk /� ljB't\sf]� ;'rfns x'G5 .

-u_	 of]� lglij|mo wft' xf]� .

-3_	 o;n]� xfjf /� kfgL;Fu k|ltlj|mof ub}�{g .

-ª_	 of]� ;aeGbf Hofbf nrstf ePsf]� wft' xf]� . oxL sf/�0f ;'gnfO{ ;aeGbf a9L 
nfdf]� /� kftnf]� tf/�df tfGg ;lsG5 .

pkof]�lutf (Uses)

-s_	 ;'g uxgf agfpg k|of]�u ul/�G5 .

-v_	 b]�jLb]�jtfsf d"lt{, l;Ssf /� d]�8n agfpg k|of]�u 
ul/�G5

-u_	 wft'df hnk nufpg k|of]�u ul/�G5 .

-3_	 cf}�ifwL agfpg k|of]�u ul/�G5 .

-ª_	 bfFtdf hnk nufpg k|of]�u ul/�G5 .

lrq 10.16  
r6\6fgdf kfOPsf]� ;'g

lrq 10.17 ;'gaf6 ag]�sf uxgfx¿
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tfdf (Copper)

;ª\s]�t (Symbol) :� Cu, kf/�df0fljs ;ª\Vof (Atomic number) :� 29

tfdf dflg;n]� w]�/�}� klxn]�b]�lv k|of]�u ub}�{ cfPsf]� wft' xf] . tfdf k|s[ltdf wfpsf ¿kdf 

kfOG5 . o;nfO{ d'VotM rfNsf]�kfO/�fO6 (Chalcopyrite) wfpaf6 k|zf]�wg ul/�G5 .

ef}�lts u'0f (Physical properties)

-s_	 tfdf /�ftf]� v}�/�f]� /�ªsf]� wft' xf]� .

-v_ 	of]� tfk /� ljB't\sf]� ;'rfns xf]� . of]� rfFbLkl5sf]� 
ljB't\sf]� /�fd|f]� ;'rfns xf]� .

-u_	 of]� lr;f]�df dlng x'Fb}� hfG5 .

-3_	 o;nfO{ lk6]�/� 8Nnf]� jf r]�K6f]� ug{ /� tf/�sf ¿kdf 
tfGg ;lsG5 .

pkof]�lutf (Uses)

-s_	 tfdf efF8fs'F8f agfpg k|of]�u ul/�G5 .

-v_	 ljB't\sf tf/� agfpg k|of]�u ul/�G5 .

-u_	 lkQn, sfF; h:�tf ldl>t wft' agfpg k|of]�u ul/�G5 .

-3_	 tfdfsf l;Ssf, d"lt{ /� tSdf agfpg k|of]�u ul/�G5 .

-ª_	 /�f;folgs kbfy{{ /� cf}�ifwL agfpg k|of]�u ul/�G5 .

rf“bL (Silver)

;ª\s]�t (Symbol) :� Ag, kf/�df0fljs ;ª\Vof (Atomic 
number) :� 47

rfFbLnfO{ k|s[ltdf wfp /� of}�lussf ¿kdf k|fKt ug{ 

;lsG5 . o;sf]� d'Vo wfp ch]�{G6fO6 xf]� . o;}�af6 

rfFbLsf]� k|zf]�wg ul/�G5 .

lrq 10.18 rfNsf]�kfO/�fO6 wfp

lrq 10.19 tfdfsf]� tf/�

lrq 10.20 ch]�{G6fO6 wfp
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ef}�lts u'0f (Physical properties)

-s_	 rfFbL ;]�tf]� 6ns ePsf]� wft' xf]� .
-v_	 of]� tfk /� ljB't\sf]� ;aeGbf /fd|f] ;'rfns xf]� .
-u_	 o;nfO{ xfjf /� kfgLn]� c;/� ub}�{g .
-3_	 of]� sd ;lj|mo wft' xf]� .

pkof]�lutf (Uses)

-s_	 ax'd"No efF8fs'F8f, l;Ssf, tSdf agfpg k|of]�u ul/�G5 .
-v_	 u/�uxgf agfpg o;sf]� k|of]�u ul/�G5 .
-u_	 wft'df hnk nufpg o;sf]� k|of]�u ul/�G5 .
-3_	 bfFtdf ePsf vfnL 7fpFdf eg{ pkof]�u ul/�G5 .
-ª_	 cf}�ifwL agfpg k|of]�u ul/�G5 .

lj|mofsnfk 10.8
tkfO{“sf]� 3/� jf ljBfnodf lgDglnlvt wft'af6 ag]�sf j:�t'x¿sf]� ;"rL agfpg'xf]�;\ . tL 
wft'af6 ag]�sf j:�t'sf]� pkof]�u ;DaGwdf ;f]�wvf]�h u/�L lbOPsf]� tflnsf k"/�f ug'{xf]�;\ 
/� sIffdf k|:�t't ug'{xf]�;\ .

j|m=;= wft'sf]� gfd wft'af6 ag]�sf j:�t'x¿ wft'af6 ag]�sf j:�t'sf]� pkof]�u

!= cfNdf]�lgod

@= h:�tf

#= ;'g

$= rfFbL

%= tfdf

^= kmnfd

s]xL cwft'x¿ (Some non-metals)
;Nkm/�÷uGws (Sulphur)
;ª\s]�t (Symbol) :� S , kf/�df0fljs ;ª\Vof (Atomic 
number) :� 16
;Nkm/� k|s[ltdf z'4 ¿kdf kfOg]� cwft' xf]� . of]� kfgLdf 
3'Nb}�g . k|foM Hjfnfd'vL hfg]� If]�qdf k|fslts ¿kdf kfOG5 . 
of}�lussf ¿kdf ljleGg wft'sf]� ;NkmfO8sf ¿kdf kfOG5 . 
Kofh, n;'g, tf]�/�Lsf]� t]�ndf klg ;Nkm/� kfOG5 .

lrq 10.21 rf“bLaf6 ag]�sf uxgf

lrq 10.22 ;Nkm/�
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ef}�lts u'0fx¿ (Physical properties)
-s_ 	k/�fnh:�tf]� kx]�Fnf]� /�ªsf]� 6Nsg]� 7f]�; kbfy{{ xf]� .
-v_ 	kfgLdf c3'ngzLn cwft' xf]� .
-u_ 	 tfk /� ljB't\sf]� s'rfns xf]� .
-3_ 	o;n]� cDn;Fu k|ltlj|mof ub}�{g .
-ª_ 	 of]� xfjfdf aNbf ;Nkm/�8fOcS;fO8 aG5 .

pkof]�lutf (Uses)
-s_	 o;nfO{ ;Nˆo'l/�s cDn agfpg k|of]�u ul/�G5 .
-v_	 aGb'sdf /�fVg]� af?b agfpg k|of]�u ul/�G5 .
-u_	 ;nfO{sf]� sfF6Ldf /�fVg]� d;nf agfpg k|of]�u ul/�G5 .
-3_	 k6sfx¿ agfpg k|of]�u ul/�G5 .
-ª_	 3fpdf nufpg]� cf}�ifwL agfpg k|of]�u ul/�G5 .

cfof]�l8g (Iodine)
;ª\s]�t (Symbol) :� I , kf/�df0fljs ;ª\Vof (Atomic number) :� 53

cfof]�l8g Pp6f pkof]�uL cwft' xf]� . o;nfO{ dflg;n]� w]�/�}� klxn]�b]�lv pkof]�udf NofPsf]� 
kfOG5 . of]� ;d'b|L emf/, r6\6fg tyf ljleGg k|sf/�sf vfgfdf klg kfOG5 . z/�L/�df 
o;sf]� c;Gt'ng x'Fbf yfO/�fO8 /�f]�u nfU5 .

ef}�lts u'0f (Physical properties)
-s_	 cfof]�l8g 6nsbf/� cwft' xf]� . of]� a}�hgL 

/�ªsf]� x'G5 .
-v_	 of]� kfgLdf c3'ngzLn x'G5 .
-u_	 of]� tfk /� ljB't\sf]� s'rfns xf]� .
-3_	 of]� pw{kltt j:�t' -sublime_ xf]�, h;nfO{ tfk lbFbf 7f]�;af6 l;w}� Uof;df kl/�0ft 

u5{ .

pkof]�lutf (Uses)
-s_	 unufF8 x'gaf6 hf]�lug z/�L/�nfO{ cfof]�l8g cfjZos x'G5 .
-v_	 lzz' cj:�yfdf af}�l4s ckfª\utfaf6 aRgsf nflu of]� cfjZos x'G5 .
-u_	 l6GSr/� cfof]�l8g (Tincture of iodine) agfpg k|of]�u ul/�G5 . o;n]� 3fp lgsf]� 

kfg]�{ sfd u5{ .

lrq 10.23 ;nfOsf]� sf“6L

lrq 10.24 cfof]�l8g 	 lrq 10.25 cfof]�8]�S;
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cEof;

1=	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

cfof]�l8g s'rfns rfNsf]�kfO/�fO6 x]�df6fO6 h:�tf uG3s

-s_	 cwft' ljB't\sf]� ============ x'G5 .

-v_	 z/�L/�df ============ tÎjsf]� sdL eof]� eg]� yfO/�fO8 u|lGy ;'lGgG5 .

-u_	 ;nfOsf]� sfF6Ldf +++++++++++++++===================/�;fog k|of]�u ul/�G5 .

-3_	 lk|lG6ª Ans agfpg ========== k|of]�u ul/�G5 .

-ª_	 tfdfsf]� wfp ================xf]� .

2= 	 ;xL pQ/� 5fGg'xf]�;\ M

-s_	 lbOPsf dWo]� cwft'sf]� u'0f s'g xf]� <

-c_ 6Nsg]� 			   -cf_ ;'rfns

-O_ s'rfns			   -O{_ pRr pDng]� /� kUng]� ljGb'

-v_	 lbOPsf dWo]� k|foM s'g wft' UofNefgfOh]�;gdf (Galvanization) k|of]�u 
ul/�G5 .

-c_ rfFbL 				   -cf_ tfdf

-O_ cfNdf]�lgod 			   -O{_ h:�tf

-u_	 lbOPsf dWo]� s'g cfNdf]�lgodsf]� wfp xf]� <

-c_ x]�df6fO6 			   -cf_aS;fO6

-O_ ch]�{G6fO6 			   -O{_ DofUg]�6fO6

-3_	 lbOPsf dWo]� a9L lvof nfUg]� wft' s'g xf]� <

-c_ kmnfd 			   -cf_ ;'g

-O_ rfFbL 				   -O{_ tfdf
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-ª_	 vfg]� g'gdf s'g tÎj ld;fOPsf]� x'G5 <

-c_ lhª\s 				    -cf_ ;Nkm/�

-O_ clS;hg 				    -O{_ cfof]�l8g

-r_	 cFWof/�f]� /�ftdf slxn]�sfxLF s'g}� s'g}� 8fF8fdf cfufsf]� Hjfnf -dflg;n]� eGg]� 
u/�]�sf]� /�fFs]�e"t_ b]�lvg'sf]� sf/�0f s]� xf]�nf <

-c_	 Tof]� 8fF8fdf /�fFs]�e"t lxF8\g]� ePsfn]�

-cf_	 sf]�xL dflg; cfufsf]� cu'N6f]� afn]�/� lxF8]�sfn]�

-O_	 8fF8fdf /�x]�sf]� ;Nkm/� vfgLaf6 lgl:�sPsf]� ;Nkm/� xfjfsf]� ;Dks{df 
cfO{ an]�sfn]�

-O{_	 vfgLaf6 lgl:�sPsf]� DofUg]�l;od xfjfdf an]�/� Hjfnf lgl:�sPsfn]�

3=	 sf/�0f lbg'xf]�;\ M

-s_	 vfg]� g'gdf cfof]�l8g ld;fOPsf]� x'G5 .

-v_	 k|s[ltdf ;'g z'4 ¿kdf kfOG5 .

-u_	 cfNdf]�lgod wft' uf8L /� xjfO{hxfhsf]� ;+/rgf (Body) agfpg k|of]�u 
ul/�G5 .

-3_	 k|]�;/� s's/�sf]� la8nfO{ s8f Knfl:�6ssf]� vf]�nn]� 9flsPsf]� x'G5 .

-ª_	 ;Nkm/� kfOg]� 7fpFdf cFWof/�f]� /�ftdf cfuf]�sf]� Hjfnf b]�lvG5 .

4=	 km/�s n]�Vg'xf]�;\ M

-s_	 wft' /� cwft'		  -v_ vlgh /� wfp

-u_	 tfdf /� ;Nkm/�

5=	 lbOPsf u'0fsf cfwf/�df ;DalGwt wft' jf cwft'sf gfd kQf nufpg'xf]�;\ M

-s_	 k|s[ltdf :�jtGq ¿kdf kfOg]� kx]�Fnf]� /�ªsf]� wft'

-v_	 aflx/�L ;tx sfnf]� jf v}�/�f]� /�ªsf]� ePsf]� wft' h;nfO{ sf6\bf ;]�tf]� ;tx 
b]�lvG5, ;fy}� o;df lvof nfU5 .
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-u_	 kx]�Fnf]� /�ªsf]� cwft' hf]� xfjfsf]� ;Dks{df cfpFbf aN5 .

-3_	 kfgLdf sd dfq 3'Ng]� cwft' hf]� Snf]�/�f]�kmd{ jf x]�Sh]�gdf /�fd|f]�;Fu 3'n]�/� 
j}�hgL /�ªsf]� 3f]�n aG5 .

6=	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 lbOPsf]� tflnsf k"/�f ug'{xf]�;\ M

wft'sf]� gfd d'Vo wfp Pp6f pkof]�lutf

kmnfd

rfFbL

tfdf

cfNdf]�lgod

h:tf

-v_	 wft'sf ef}�lts u'0fx¿ n]�Vg'xf]�;\ .

-u_	 æwft' tfk /� ljB't\sf ;'rfns x'g\ .Æ sf/�0f;lxt k|:�6 kfg'{xf]�;\ .

-3_	 lbOPsf wft' klxrfg u/�L tflnsf k"/�f ug'{xf]�;\ .

j|m=;= wft'sf]� lrq wft'sf]� gfd k|d'v ljz]�iftf d'Vo sfo{

1.

2.
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3.

-ª_	 cf}�ifwLsf ¿kdf ;d]�t k|of]�u ul/�g]� s'g}� b'O{cf]�6f cwft'sf]� gfd n]�vL 
ltgLx¿sf yk pkof]�lutf n]�Vg'xf]�;\ .

-r_	 lbOPsf wft'sf ef}�lts u'0fx¿ n]�Vg'xf]�;\ M

wft'sf]� gfd ef}�lts u'0f

kmnfd

rfFbL

tfdf

cfNdf]�lgod

;'g
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k[YjL /� cGtl/�If  
(Earth and space)

a|x\df08df ljleGg cfsfzLo lk08x¿ /�x]�sf 5g\ . ;"o{, rGb|df, k[YjL cflb cfsfzLo 
lk08x¿ x'g\ . oL lk08x¿nfO{ tf/�f, u|x, pku|x cflbdf ljefhg ul/�Psf]� 5 .

;f}�/�d08ndf k[YjLnufot cGo u|x /� pku|xx¿ /�x]�sf 5g\ . oL s;/�L ag]� xf]�nfg\ < 
cfsfzdf sxfF;Dd km}�lnPsf xf]�nfg\ < oL lk08x¿ s]�af6 ag]�sf xf]�nfg\ eGg]� sf}�t'xntf 
cem}� klg dflg;df /�lxcfPsf]� kfOG5 .

lrq 11.1 cGtl/�If

;""o{ /� ;""o{sf]� jl/�kl/� 3''Dg]� u|x, pku|x, lzz'u|x, k''R5«]�tf/�fx¿sf]� ;d"xnfO{ ;f}�/�d08n jf 
;f}�/�kl/�jf/� elgG5 . ;f}�/�d08ndf /�x]�sf]� k[YjL xfdL ;a}�sf]� ;femf jf;:�yfg xf]� . o;sf 
clwsfz aflx/�L /� leqL efu df6f]� /� r6\6fgn]� ag]�sf]� 5 . o;/�L g}� ;a}� cfsfzLo 
lk08x¿sf clwsf+z efux¿ r6\6fg ldn]�/� ag]�sf]� kfOPsf]� 5 .

11.1 r6\6fg (Rock)

tkfO{Fn]� cfˆgf]� j/�k/� lrqdf lbOPsf h:�tf s8f kbfy{{ 
b]�Vg'ePsf]� 5 xf]�nf . oL s8f kbfy{{x¿ r6\6fg x'g\ . 
k[YjLsf]� leqL tyf aflx/�L efudf r6\6fg /�x]�sf 5g\ . 

!!

lrq 11.2 r6\6fgsf gd'gf
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r6\6fg ljleGg vlgh ldn]�/� ag]�sf x'G5g\\ . km/�s km/�s r6\6fgsf]� /�ª, agfj6, 
ux|f}�Fkgf km/�s km/�s x'G5 . r6\6fg 6'j|mf 6'j|mf eP/� df6f]� lgdf{0f x'g]� u5{ . To;}�n]� 
df6fdf r6\6fgsf ;;fgf 6'j|mfx¿ kfOG5g\ .

r6\6fg aGg]� k|lj|mof (Formation of Rock)

Psl5g ljrf/� ug{xf]�;\ t k|s[ltdf r6\6fg s;/�L ag]� xf]�nfg\, pBf]�uaf6 r6\6fg 
agfpg ;lsG5 ls ;lsFb}�g xf]�nf <

lj|mofsnfk 11.1

ljBfno jf 3/�df pknAw ;"rgf /� k|ljlwsf ;fwgsf]� pkof]�u ub}�{ r6\6fg aGg]� k|lj|mofsf]� 
lel8of]� x]�/�]�/� sIffsf ;fyLx¿;“u 5nkmn ug'{xf]�;\\ .

lrq 11.3 ;]�l8d]�G6]�;g ljlwaf6 r6\6fg aGg]� k|lj|mof

gbL, gfnf /� em/�gfaf6 au]�sf]� kfgLn]� df6f]�, afn'jf, af]�6la?jf, sf7 cflb aufP/� 

n}�hfG5 . tL kbfy{{x¿ gbL tyf ;d'b|sf]� lkFwdf lylu|P/� a:�5g\ . nfdf]� ;do;Dd tL 

j:�t' w]�/�}� lylrPkl5 cTolws rfk /� tfkn]� ubf{ hd]�/� s8f x'G5g\\ /� r6\6fgsf]� ¿k 

lnG5g\ . s'g}� r6\6fgx¿ s8f /� s'g}� s]�xL g/�d x'G5g\\ . ljleGg r6\6fgsf /�ªx¿ 

klg km/�s km/�s kfOG5g\ . logLx¿sf s0fx¿ s'g}� dl;gf /� s'g}� 7'nf b]�Vg ;lsG5 . 

s'g}�sf]� ;tx v;|f]� /� s'g}�sf]� lrNnf]� x'G5 . s'g}�nfO{ km'6fpFbf kq kqdf 5'6\l6G5g\ eg]� 

s'g}� afn'jf h:�t}� w'nf]� x'G5g\\ .
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lj|mofsnfk 11.2

tkfO{“sf]� ljBfno jf 3/� j/�k/� /�x]�sf ljleGg lsl;dsf r6\6fgsf gd'gf ;ª\sng 
ug'{xf]�;\ /� k|To]�snfO{ 5'6\6f5'6\6}� cª\såf/�f ;ª\s]�t ug'{xf]�;\ . tL r6\6fgnfO{ lgDglnlvt 
u'0fsf cfwf/�df 5'6\ofO{ tflnsfdf eg'{xf]�;\\ /� sIffdf 5nkmn ug'{xf]�;\\ .

r6\6fgsf]� ;ª\s]�t s8f jf g/�d /�ª kq ePsf]� jf gePsf]� v;|f]� jf lrNnf]�
1
2
3
...

r6\6fgsf]� s8fkg jf g/�dkg, /�ª, kq ePsf]� jf gePsf]�, v;|f]� jf lrNnf]�, agfj6sf 
cfwf/�df r6\6fg ljleGg k|sf/�sf x'G5g\\, h'g lgDgfg';f/� 5g\ M

r6\6fgsf k|sf/�x¿ (Types of Rock)

pTklQ tyf lgdf{0f ljlwsf cfwf/�df r6\6fgnfO{ tLg ;d"xdf juL{s/�0f ug{ ;lsG5 .

1.	 cfUg]�o r6\6fg (Igneous Rock)

2.	 kq]� r6\6fg (Sedimentary rock)

3.	 ¿kfGtl/�t r6\6fg (Metamorphic rock)

	 cfUg]�o r6\6fg	 kq]� r6\6fg 	 ¿kfGtl/�t r6\6fg

lrq 11.4 r6\6fgsf k|sf/�sf]� gd'gf lrq
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1= cfUg]�o r6\6fg (Igneous rock)

cfUg]�o r6\6fg k[YjLsf]� pTklQsfnb]�lv g}� lgdf{0f x'Fb}� 
cfPsf]� xf]� .  k[YjLsf]� leqL efudf /�x]�sf]� t/�n /� Uof; 
kbfy{{sf]� ld>0f DofUdf (Magma) ef}�ule{s sf/�0fn]� 
k[YjLsf]� ;txaflx/� cfO{ ;]�nfP/� s8f ePkl5 cfUg]�o 
r6\6fg aG5 . oL r6\6fgdf hLjfjz]�if x'Fb}�gg\ .

s]�xL dxŒjk"0f{ cfUg]�o r6\6fgx¿

-s_ u|]�gfO6 (Granite)

of]� sfnf]� tyf v}�/�f]� /�ªsf]� r6\6fg xf]�, h'g lgs}� s8f /� alnof]� 

x'G5 . o;sf]� ;tx ;dtn, cfsif{s /� lrNnf]� x'g]� ePsfn]� o;nfO{ 

k|foM e'OFdf la5\ofOG5 .

-v_ Ko'ld; (Pumice)

w]�/�}� Kjfnx¿ /� l5b| l5b| k/�]�sf]� xn'sf r6\6fgnfO{ Ko'ld; r6\6fg 

elgG5 .

-u_ clA;l8og r6\6fg (Obsidian Rock)

of]� sfFr h:�tf]� /� sdhf]�/� lsl;dsf]� r6\6fg xf]� . o;nfO{ 

Hjfnfd'vL sfFr (Volcanic glass) klg elgG5 .

2= kq]� r6\6fg (Sedimentary rock)

xfjf, kfgL, tfk cflbn]� k[YjLsf]� ;txdf ePsf 

j:�t'x¿ 6'lj|mg]� /� lvOg]� u5{g\ . o;/�L 6'lj|mPsf 

;;fgf j:�t'x¿ gbL, vf]�nf, jiff{, jfo'n]� ubf{ Ps 

7fpFaf6 csf]�{ 7fpFdf k'U5g\ /� y'lk|Fb}� hfG5g\ . s8f 

tfk /� rfkn]� ubf{ tL kbfy{ Pscfk;df 6fFl;P/� s8f 

r6\6fg aG5g\ . o; k|lj|mofaf6 ag]�sf r6\6fgnfO{ 

kq]� r6\6fg elgG5 . s]�xL kq]� r6\6fgdf hLjfjz]�if 

lrq 11.6 u|]�gfO6

lrq 11.5 cfUg]�o r6\6fg

lrq 11.7 Ko'ld;

lrq 11.8 clA;l8og r6\6fg

lrq 11.9 kq]� r6\6fg
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(fossil) kfOG5 . o:�tf r6\6fgsf]� cWoogaf6 k[YjLdf hLjx¿sf]� pTklQ slxn]�b]�lv 

eof]� eGg]� yfxf kfpg ;lsG5 .

s]�xL dxŒjk"0f{ kq]� r6\6fg

-s_ r'g9'ª\uf (Lime stone)

;d'b|leq a:�g]� s8f cfj/�0f (shell) ePsf hgfj/�x¿ d/�]�kl5 

ltgsf cfj/�0f tyf x88Lsf 6'j|mfx¿ ;d'b|sf]� lkFwdf tx 

tx aG5g\ . tL txx¿ lylrP/� r'g9'ª\uf aG5 . of]� r6\6fg 

/�ftf]�, v}�/�f]�, ;]�tf]�, sfnf]� /�ªsf]� dl;gf]� bfgfbf/� x'G5 . l;d]�G6 

agfpg of]� r6\6fgsf]� k|of]�u ul/�G5 .

-v_ :�ofG8:�6f]�g (Sandstone)

afn'jfsf]� tx txdf l;lnsf, n]�;fOnf]� df6f]�, cflb 6fFl;P/� 

ag]�sf]� r6\6fgnfO{ :�ofG8:�6f]�g elgG5 .

-u_ ;]�n (Shale)

afn'jfsf s0feGbf klg ;fgf]� s0fnfO{ l;N6 

elgG5 . l;N6eGbf klg ;;fgf s0fx¿ Pslqt 

eP/� ag]�sf]� df6f]�nfO{ Sn]� (Clay) elgG5 . l;N6 /� 

Sn]� ldn]�/� ag]�sf]� r6\6fgnfO{ ;]�n (shale) elgG5 . 

of]� r6\6fg sfnf]� /� g/�d x'G5 .

-3_ ;ª\u'l6sf (Conglomerate)

of]� r6\6fg ;;fgf 9'ª\ufsf 6'j|mfx¿, luvf{, afn'jf 

Pscfk;df 6fFl;P/� aG5 . of]� r6\6fgnfO{ sª\s8 r6\6fg 

klg elgG5 .

3= ¿kfGtl/�t r6\6fg (Metamorphic rock)

nfdf]� ;do tfk /� rfksf sf/�0faf6 cfUg]�o /� kq]� r6\6fgx¿ ¿kfGt/�0f x'G5g\\ . 

lrq 11.10 r'g9'ª\uf

lrq 11.11 :�ofG8:�6f]�g

lrq 11.12 ;]�n

lrq 11.13 ;ª\u'l6sf
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r6\6fgx¿ ¿kfGt/�0f x'Fbf ltgLx¿sf]� s]�xL jf ;a}� 
vlghdf kl/�jt{g x'g ;S5 . o;/�L Ps ¿kaf6 kl/�jlt{t 
eO{ csf]�{ ¿k aGg]� r6\6fgnfO{ ¿kfGtl/�t r6\6fg elgG5 . 
o; lsl;dsf r6\6fgx¿ k[YjLsf]� leqL efudf kfOG5g\ .

r6\6fg /� ltgsf ¿kfGtl/�t r6\6fgx¿

r6\6fg ¿kfGtl/�t r6\6fg

l;lnsf Sjf6{hfO6

r'g9'ª\uf l;ª\ud/�d/�

sf]�Onf u|]�kmfO6, :�n]�6

u|]�kmfO6 lx/�f

u|]�gfO6, l8of]�/�fO6 lg;, l;:�6

r6\6fgsf]� dxŒj (Importance of rock)
lj|mofsnfk 11.3

b}�lgs hLjgdf r6\6fgnfO{ s'g s'g sfdsf nflu pkof]�u ul/�G5, ;"rL tof/� kfg'{xf]�;\ 
/� sIffdf 5nkmn ug'{xf]�;\ .

r6\6fg k[YjLsf]� ;txdf kfOg]� 7f]�; /� s8f kbfy{{ x'g\, h;sf]� pkof]�u ljleGg If]�qdf 
ul/G5 . 5f]�6s/Ldf r6\6fgsf]� dxÎj lgDgfg';f/� /�x]�sf]� 5 M

lrq 11.15 b}�lgs hLjgdf r6\6fgsf]� pkof]�u

-s_	 3/� tyf ejg lgdf{0f ug{

-v_	 r6\6fgnfO{ s'Fb]�/� d"lt{ agfpg

lrq 11.14 ¿kfGtl/�t r6\6fg
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-u_	 3/�, d7dlGb/�sf 5fgf 5fpg

-3_	 ljleGg lsl;dsf l;ª\ud/�d/� (marble) nfO{ 3/� tyf d7dlGb/� ;hfpg

-ª_	 3/�df nf]�xf]�/�f]�, l;nf}�6f]�, hfFtf]�, cf]�vn cflb k/�Dk/�fut k|ljlwsf ¿kdf k|of]�u 
ug{

-r_	 ax'd"No /�Tg -kTy/�_ agfpg

-5_	 l;d]�G6 agfpg

-h_	 k[YjLsf]� pTklQ;DaGwL cWoog ug{

r6\6fgsf]� gfd kfOg]� :�yfg pkof]�usf]� cj:�yf

;ª\u'l6sf vf]�nfgfnf tyf gbL lsgf/� 3/� lgdf{0f sfo{df

:�ofG8:�6f]�g vf]�nfgfnf tyf gbL lsgf/� lgdf{0f tyf ;hfj6

l;lnsf vf]�nfgfnf tyf gbL lsgf/� hfFtf]�, nf]�xf]�/�f]�, l;nf}�6f]�

r'g9'ª\uf uf]�bfj/�L, e}�F;]�, rf]�ef/�, pbok'/�, 
hf]�uLdf/�f cflb

kf]�n]�/� r'g tyf l;d]�G6 agfpg 
k|of]�u

l;ª\ud/�d/� uf]�bfj/�L 3/�, ejg, dlGb/� cflbdf e'OFdf 
5fKg k|of]�u

:�n]�6 tgx'Fsf]� aGbLk'/�, nlntk'/� cflb 3/� 5fpg tyf ljBfnodf n]�Vg]� 
kf6L agfpg

kl/�of]�hgf sfo{ (Project work)
dfly lj|mofsnfk M 11.2 df ;ª\sng ul/�Psf r6\6fgnfO{ 3/� jf ljBfnodf pknAw 
ICT sf ;fwgsf]� pkof]�u /� k|of]�uzfnfdf /�x]�sf r6\6fgsf]� gd'gf ls6;Fu t'ngf u/�]�/� 
cfUg]�o, kq]� /� ¿kfGtl/�t r6\6fg s'g s'g x'g, 5'6\ofpg'xf]�;\ . ltgsf Ps Pscf]�6f 
d'Vo ljz]�iftf;lxt lbOPsf]� tflnsfdf eg'{xf]�;\ /� sIffdf 5nkmn ug'{xf]�;\ .

r6\6fgsf]� 
;ª\s]�t g=

kq]� r6\6fg ljz]�iftf ¿kfGtl/�t 
r6\6fg

ljz]�iftf cfUg]�o 
r6\6fg

ljz]�iftf

1.

2.

3.
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cEof;

1.	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

e¥ofªsf]� l;F8L 3/�sf]� 5fgf cfUg]�o kq]� cjz]�if r'g9'ª\uf

-s_	 r6\6fgx¿ ===================, kq]� /� ¿kfGtl/�t u/�L tLg k|sf/�sf x'G5g\\ .

-v_	 kq]� r6\6fgdf hLjhGt'sf]� ========== klg ldl;Psf]� x'G5 .

-u_	 l;d]�G6 agfpg ============= k|of]�u ul/�G5 .

-3_	 ljleGg kbfy{{sf]� tx tx ldnL ============ r6\6fg aG5 .

-ª_	 u|]�gfO6 r6\6fgsf]� k|of]�u ljz]�if u/�L ================= df ul/�G5 .

2.	 lbOPsf ljsNkaf6 ;xL pQ/� 5fGg'xf]�;\ M

-s_	 lbOPsf dWo]� ¿kfGtl/�t r6\6fg s'g xf]� <

-c_ 8f]�nf]�dfO6 				    -cf_ Ko'ld;

-O_ l;lnsf 				    -O{_ lx/�f

-v_	 3/�sf]� 5fgf 5fpgsf nflu s'g r6\6fgsf]� k|of]�u ul/�G5 <

-c_ :�ofG8:�6f]�g 				    -cf_ r'g9'ª\uf

-O_ ;ª\u'l6sf 				    -O{_ :�n]�6

-u_	 dfa{nnfO{ s'g k|sf/�sf]� r6\6fgcGtu{t /�flvPsf]� 5 <

-c_ kq]� 					     -cf_ ¿kfGtl/�t

-O_ cfUg]�o 				    -O{_ ax'd"No

-3_	 Sjf6{hfO6 r6\6fg s'g r6\6fgsf]� ¿k kl/�jt{g eO{ ag]�sf]� ¿kfGtl/�t 
r6\6fg xf]� <

-c_ l;lnsf 				    -cf_ sf]�Onf

-O_ u|]�gfO6 				    -O{_ u|]�kmfO6
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-ª_	 nfef /� DofUdf s'g r6\6fg;Fu ;DalGwt 5g\ <

-c_ l;ª\ud/�d/� 				    -cf_ clA;l8og

-O_ ;]�n 					     -O{_ :ofG8:6f]g

-r_	 lbOPsf syg /� ts{x¿ cWoog u/�L ;xL ljsNk 5fGg'xf]�;\ M

syg M 	 k[YjL leqsf]� DofUdf k[YjLsf]� ;tx aflx/� cfO{ ;]�nfP/� aGg]� 
r6\6fg cfUg]�o r6\6fg xf]� .

ts{ 1 M 	 l;N6 /� Sn]� ldn]�/� ag]�sf]� r6\6fgnfO{ ;]�n elgG5 hf]� Ps cfUg]�o 
r6\6fg xf]� .

ts{ 2 M 	 cfUg]�o r6\6fg ;a}�eGbf k'/�fgf]� r6\6fg xf]� .

-c_	 syg dfq l7s 5 t/� b'a}� ts{x¿ unt 5g\ .

-cf_	 b'a}� ts{x¿ l7s 5g\ t/� syg unt 5 .

-O_	 syg /� ts{ 1 l7s 5 t/� ts{ 2 unt 5 .

-O{_	 syg /� ts{ 2 l7s 5 t/� ts{ 1 unt 5 . 

-5_	 j|mdzM cfUg]�o r6\6fg, ¿kfGtl/�t r6\6fg /� kq]�bf/� r6\6fgsf pbfx/�0fx¿ 
lgDglnlvtdWo]� s'g xf]� <

-c_	 Ko'ld;, ;ª\u'l6sf /� :�n]�6

-cf_	 Ko'ld;, :�n]�6 /� ;ª\u'l6sf

-O_	 ;ª\u'l6sf, Ko'ld; /� :�n]�6

-O{_	 :�n]�6, Ko'ld; /� ;ª\u'l6sf

-h_	 lbOPsf dWo] s'g ;d"xn] j|mdzM u|]��kmfO6, r'g9'ª\uf /� l;lnsfsf ¿kfGtl/�t  
r6\6fg hgfpF5 <

-c_	 lx/�f, Sjf6{hfO6 /� l;ª\ud/�d/�

-cf_	 l;ª\d/�d/�, lx/�f /� Sjf6{hfO6

-O_	 lx/�f, l;ª\ud/�d/� /� Sjf6{hfO6

-O{_	 Sjf6{hfO6, l;ª\ud/�d/� /� lx/�f
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3. 	 km/�s 5'6\ofpg'xf]�;\ M

-s_	 kq]� r6\6fg /� cfUg]�o r6\6fg

-v_	 dfa{n /� r'g9'ª\uf

4.	 lbOPsf r6\6fgnfO{ tflnsfdf eg'{xf]�;\ M

u|]�gfO8, :�ofG8:�6f]�g, Ko'ld;, lx/�f, ;]�n, dfa{n, clA;l8og, ;ª\u'l6sf, l;:�6

¿kfGtl/�t r6\6fg kq]� r6\6fg cfUg]�o r6\6fg

5=	 lbOPsf r6\6fg klxrfg u/�L tflnsf k"/�f ug'{xf]�;\ M

j|m=;+= r6\6fgsf]� lrq
r6\6fg k|d'v 

ljz]�iftf
d'Vo sfo{

gfd k|sf/�

1.

2.

3.
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6.	 lbOPsf k|Zgsf]� pQ/� n]�Vg'xf]�;\ M

-s_	 k[YjL s]� s]� ldnL ag]�sf]� 5 <

-v_	 r6\6fg eg]�sf]� s]� xf]� <

-u_	 tkfO{Fn]� kq]� r6\6fgsf]� k|of]�u s]� s]� sfdsf nflu ePsf]� b]�Vg'ePsf]� 5 <

-3_	 r6\6fg aGg]� k|lj|mofnfO{ ;ª\lIfKtdf pNn]�v ug'{xf]�;\ .

-ª_	 u|]�gfO6, Ko'ld; /� clA;l8og s'g lsl;dsf r6\6fg x'g\, oL r6\6fg s]� 
s]� sfdsf nflu k|of]�udf cfpF5g\ <

-r_	 g]�kfndf kfOg]� k|d'v rf/�cf]�6f r6\6fgsf]� gfd n]�vL ltgLx¿sf]� agfj6sf 
ljz]�iftf /� kfOg]� :�yfgnfO{ tflnsfdf b]�vfpg'xf]�;\ .

-5_	 lbOPsf]� r6\6fg klxrfg u/�L To;sf ljz]�iftf /� k|of]�u n]�Vg'xf]�;\ .
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11.2 u|xx¿ (Planets)

c/�af}�F tf/�fdWo]� ;""o{ Pp6f tf/�f xf]� . of]� demf}�nf vfnsf]� tf/�f xf]� . of]� xfd|f]� k[YjLaf6 
;a}�eGbf glhssf]� tf/�f xf]� . To;}�n]� xfdLn]� x]�bf{ ;""o{ cGo tf/�fx¿eGbf Hofb}� rlDsnf]� /� 
7'nf]� b]�lvG5 . ;"o{ /� ;"o{nfO{ kl/�j|mdf ug]�{ cfsfzLo lk08x¿ ldn]�/� ;f}�/�d08n aG5 .

lrq 11.16

;f}�/�d08n M ;"o{ /� ;"o{sf]� jl/�kl/� 3'Dg]� u|x, pku|x, lzz'u|x, pNsf, pNsflk08, 
k'R5|«]�tf/�f cflbsf]� ;d"xnfO{ ;f}�/�d08n elgG5 . ;f}�/�d08ndf ;"o{ g}� ;a}�eGbf 7'nf]� lk08 
xf]� . ;f}�/�d08ndf /�x]�sf ;"o{sf]� jl/�kl/� 3'Dg]� 7'nf cfsfzLo lk08nfO{ u|x elgG5 . 
u|xx¿sf]� cfˆg}� k|sfz x'Fb}�g . ;f}�/�d08ndf cf7cf]�6f u|x /�x]�sf 5g\ . u|xnfO{ kl/�j|mdf 
ug]�{ lk08nfO{ pku|x elgG5 . rGb|df k[YjLsf]� pku|x xf]� . ;f}�/�d08ndf y'k|}� pku|x 
/�x]�sf 5g\ . a'w, z'j|m, k[YjL /� dª\un ;"o{af6 t'ngfTds ¿kdf glhs /�x]�sf u|x 
x'g\ . oL u|xnfO{ leqL u|x elgG5 . oL u|xx¿ r6\6fgn]� ag]�sf /� 7f]�; ;tx ePsf 
u|x x'g\ . a[x:�klt, zlg, c?0f /� a?0f t'ngfTds ¿kdf ;"o{af6 6f9f /�x]�sf 5g\ . 
oL u|xx¿nfO{ aflx/�L u|x elgG5 . oL u|xx¿ w]�/�}� 7'nf /� Uof;n]� ag]�sf 5g\ .

lrq x]�/�L lgDglnlvt k|Zgsf]� pQ/� vf]�Hg'xf]�;\ M

 lrq 11.17
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-c_	 lrqdf sltcf]�6f u|x b]�lvG5g\ <

-cf_	 ;"o{af6 ;a}�eGbf glhs /� 6f9f s'g s'g u|x kbf{ /�x]�5g\ <

-O_	 ;a}�eGbf 7'nf]� /� ;a}�eGbf ;fgf]� u|x s'g /�x]�5g\, t'ngf ug{'xf]�;\ .

-O{_	 u|xx¿sf]� agf]�6df s]� km/�s kfpg'x'G5 <

-p_	 u|xx¿sf]� /�ªdf s]� km/�s 5 <

-s_ a'w (Mercury)

of]� u|x ;a}�eGbf ;fgf]� /� ;"o{af6 ;a}�eGbf glhssf]� u|x xf]� . of]� 
u|x ;"o{sf]� w]�/�}� glhs /�x]�sfn]� lbpF;f]� w]�/�}� tftf]� x'G5 . o;sf]� 
jfo'd08n 5}�g . o; u|xsf]� pku|x 5}�g .

-v_ z'j|m (Venus)

of]� u|x ;a}eGbf tftf]� /� rlDsnf]� u|x xf]� . of]� ;"o{af6 b'/�Lsf]� 
lx;fan]� bf]�;|f]� :�yfgdf /�x]�sf]� u|x xf]� . of]� k[YjLaf6 ;a}�eGbf 
glhs 5 . o;nfO{ Morning star and Evening star eg]�/� 
klg lrlgG5 . o;sf]� klg pku|x 5}�g . of]� u|x k[YjLsf]�  
cfsf/�;Fu ldNbfh'Nbf]� ePsfn]� o; u|xnfO{ k[YjLsf]� h'DNofxf 
u|x elgG5 . 

-u_ k[YjL (Earth)

of]� u|x ;hLjnfO{ cg's"n x'g]� ;a}� jftfj/�0f ePsf]� u|x xf]� . 
b'/�Lsf lx;fan]� ;"o{af6 t]�;|f]� :�yfgdf /�x]�sf]� of]� u|xsf]� Ps 
dfq pku|x 5 h'g rGb|df (Moon) xf]� . 

-3_ dª\un (Mars)

of]� ;"o{b]�lv b'/�Lsf]� lx;fan]� rf}�yf]� :�yfgdf /�x]�sf]� u|x xf]� . of]� 
u|xnfO{ /�ftf]� u|x klg elgG5 . lndf]�gfO6 (Limonite) gfdsf]� 
vlgho'St r6\6fg /� w'nf]�sf]� sf/�0f of]� u|x /�ftf]� b]�lvPsf]� xf]� . 
k[YjLkl5 ;hLjsf lglDt cg's"n u|xsf ¿kdf j}�1flgsx¿n]� 
o; u|xsf]� cWoog ul/�/�x]�sf 5g\ . of]� u|x k[YjLl;t ldNbf]�h'Nbf]� 
5 . o; u|xsf l8df]�; /� kmf]�af]�; u/�L b'O{cf]�6f pku|x /�x]�sf 5g\ . lrq 11.21 dª\un

lrq 11.19 z'j|m

lrq 11.18 a'w

lrq 11.20 k[YjL
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a[x:�klt (Jupiter)

of]� ;a}�eGbf 7'nf]� u|x xf]� . cjl:�yltsf lx;fan]� of]� u|x 
;"o{af6 kfFrf}�F :�yfgdf /�x]�sf]� 5 . o;sf]� aflx/�L ;tx 
afbnn]� 5f]�k]�sf]� 5 . o; u|xsf]� dWo efudf 7'nf]� /�ftf]� 
bfu b]�lvG5 . o; u|xsf ;a}�eGbf w]�/�}� pku|xx¿ /�x]�sf  
5g\ h;sf]� ;ª\Vof ^& /�x]�sf]� 5 . o; u|xnfO{ u|xsf]� /�fhf 
klg elgG5 . o;n]� ;a}�eGbf tLj| ultn]� ;"o{sf]� kl/�j|mdf 
u5{ .

lrq 11.22 j[x:�klt

-r_ zlg (Saturn)

a[x:�kltkl5sf]� bf]�;|f]� 7'nf]� u|x zlg xf]� . of]� u|x b'/�Lsf 
lx;fan]� ;"o{af6 5}�6f}�F :�yfgdf /�x]�sf]� 5 . of]� jl/�kl/�af6 
tLgcf]�6f r]�K6f rSsfx¿n]� 3]�l/�Psf]� 5, h'g a/�kmsf 
6'j|mfx¿af6 ag]�sf]� x'G5 . o; u|xnfO{ cgf}�7f]� u|x klg 
elgG5 . o; u|xsf 62 cf]�6f pku|xx¿ /�x]�sf 5g\ . of]� 
;a}�eGbf sd 3gTj ePsf]� u|x xf]� .

lrq 11.23 zlg

-5_ c?0f (Uranus)

cjl:�yltsf cfwf/�df c?0f ;ftf}�F :�yfgdf /�x]�sf]� u|x 
xf]� . of]� u|x Uof; /� t/�n kbfy{{af6 ag]�sf]� 5 . of]� u|xdf 
klg zlg u|xdf h:�t}� rSsf 5g\, tL rSsfx¿ sfa{gsf 
6'j|mfaf6 ag]�sf]� x'Fbf ;lhn}�;Fu b]�Vg ;lsFb}�g . o;sf 27 
cf]�6f pku|xx¿ /�x]�sf 5g\ . lrq 11.24 c?0f

-h_ j?0f (Neptune)

;"o{af6 ;a}�eGbf 6f9f /�x]�sf]� u|x j?0f xf]� . of]� u|x ;"o{af6 
;a}�eGbf 6f9f ePsfn]� ;a}�eGbf lr;f]� u|x xf]� . o; u|xsf 
14 cf]�6f pku|xx¿ /�x]�sf 5g\ . lrq 11.25 a?0f
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cfsf/�, b'/�L, lbg /� jif{nufotsf ljj/�0fsf cfwf/�df cf7cf]�6f u|xsf]� ;fdfGo 
t'ngfTds tflnsf M

j|m 

;=
u|xsf]� gfd

;"o{af6 cf}�;t 

b'/�L -ls= ld=_

cfsf/� -Jof;_  

ls=ld=

b}�lgs ult 

-cIf e|d0f ;do_

jflif{s ult 

-sIf kl/�e|d0f_

1 a'w (Mercury) 5.76 × 107 4851.2 58.65 lbg 87.97 lbg

2 z'j|m (Venus) 10.7 × 107 12035.2 243.02 lbg 224.7 lbg

3 k[YjL (Earth) 14.88 × 107 12735
23 306f 56

ldg]�6
365.25 lbg

4 dª\un (Mars) 22.56 × 107 6742.4
24 306f 37

ldg]�6 22 ;]�s]�G8
686.98 lbg

5 a[x:�klt (Jupiter) 76.8 × 107 1139040
9 306f 55 ldg]�6 

30 ;]�s]�G8
12 jif{

6 zlg (Saturn) 144.0 × 107 115811.2 10 306f 30 ldg]�6 29.5 jif{

7 c?0f (Uranas) 288 × 107 50441.6
17 306f 14

ldg]�6 24 ;]�s]�G8 84 jif{

8 j?0f (Neptune) 448 × 107 48972.8
16 306f 6

ldg]�6 36 ;]�s]�G8
164 jif{

;g\ 2006 ;Dd od (Pluto) u|x;d]�t u/�]�/� ;f}�/�d08ndf hDDff 9 cf]�6f u|xx¿ /�x]�sf]� 
dflgGYof]� . ;g\ 2006 sf]� cu:�6df cGt/�f{li6«o vuf]�n ;ª\3 -IAU_ n]� o;nfO{ u|x 
geP/� k'8\s] u|x (dwarf planet) sf ¿kdf /�xg]� lg0f{o u¥of]� . odnfO{ u|xaf6 
x6fpg'sf sf/�0fx¿ o; k|sf/� 5g\ M

-c_ odn]� ;""o{sf]� kl/�j|mdf ubf{ j?0fsf]� sIfleq klg kg]�{ x'gfn]�

-cf_ o;sf]� lk08 w]�/�}� sd ePsfn]�

pku|x M s'g}� u|xsf]� jl/�kl/� 3''Dg]� cfsfzLo lk08nfO{ pku|x elgG5, h:�t}� M rG›df 
-moon_

lzz''u|x M dª\un /� j[x:�klt u|xsf lardf /�x]�sf]� km/�flsnf]� If]�qdf u|xx¿eGbf ;;fgf 
xhf/�f}�Fsf]� ;ª\Vofdf /�x]�sf lk08nfO{ lzz''u|x elgG5, h:�t}� M l;/�; -Ceres_, e]�:�6f 
-Vesta_, h'gf]� -Juno_ . logLx¿n]� ;"o{sf]� kl/�j|mdf u5{g\ .
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k''R5|]�«tf/�f M a/�km /� w'nfn]� ag]�sf ;f}�/�d08ndf /�x]�sf cfsfzLo lk08nfO{ k''R5|]�«tf/�f 
elgG5, h:�t}� M x]�lnsf]� k''R5|]�«tf/�f -Halley's comet_

kl/�of]�hgf sfo{ (Project work)

;d"xut ¿kdf leGgfleGg}� rf6{kk/�df ;"o{ /� ;"o{;Fu b'/�Lsf cfwf/�df j|md}�;Fu cf7cf]�6f 
u|xx¿sf]� agf]�6 b]�lvg]� k|:�6 lrq;lxtsf]� dflysf]� h:�t}� tflnsf agfO{ sIffsf]�7fsf 
leQfdf 6fF:�g'xf]�;\ .

lj|mofsnfk 11.4

ljleGg cfsf/�sf df6f]� jf lk7fsf uf]�nfsf/� gf}�cf]�6f 8Nnf lng'xf]�;\ . ;a}�eGbf 7'nf]� 
8NnfnfO{ ;"o{ agfpg'xf]�;\ /� cGo cf7cf]�6f 8NnfnfO{ cfsf/�, b'/�L, /� :�yfgsf cfwf/�df 
8Nnf agfpg'xf]�;\ /� pko'St /�ª nufO{ lrqdf b]�vfOP h:�t}� ;f}�/�d08nsf]� ;fwf/�0f 
df]�8]�n ;d"xdf tof/� ug'{xf]�;\ .

cEof;

1=	 vfnL 7fp“df ldNg]� zAb eg'{xf]�;\ M

a'w j?0f dª\un k[YjL ;f}�/�d08n od z'j|m

-s_	 ;"o{ /� o;sf]� jl/�kl/� 3'Dg]� cfsfzLo lk08x¿sf]� ;d"xnfO{ ============ 
elgG5 .

-v_	 ;a}eGbf 6f9f /�x]�/� ;"onfO{ kl/�j|mdf ug]�{ u|x =========== xf]� .

-u_	 k[YjLaf6 ;a}�eGbf glhs /�x]�sf]� u|x =========== xf]� .

-3_	 b'O{cf]�6f pku|xx¿ ePsf]� u|x =========== xf]� .

-ª_	 rGb|df ============ sf]� pku|x xf]� .
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2=	 hf]�8f ldnfpg'xf]�;\ M

k[YjLsf]� h'DNofxf u|x 	 od 

lzz'u|x	 dª\un 

k'8\s]� u|x 	 a'w

;a}�eGbf w]�/�}� pku|xx¿ ePsf]� u|x 	 h'gf]�

/�ftf]� u|x 	 a[x:�klt 

	 z'j|m

3=	 lbOPsf ljsNkdWo]� ;xL ljsNk 5fGg'xf]�;\ M

-s_	 lbOPsf dWo]� s'g ;d"xn]� j|mdzM /�ftf]� u|x, ;a}�eGbf rlDsnf] u|x /� ;a}�eGbf 
lr;f]� u|x hgfpF5 <

-c_ dª\un, k[YjL /� j?0f		 -cf_ a[x:�klt, zlg /� dª\un

-O_ dª\un, zlg /� j?0f		  -O{_ dª\un, z'j|m /� j?0f

-v_	 lbOPsf dWo]� s'g u|xsf]� jflif{s ult -! jif{_ eGbf b}lgs ult -! lbg_ 
nfdf] x'G5 .

-c_ a'w 				    -cf_ z'j|m

-O_ k[YjL 				   -O{_ dª\un

-u_	 lbOPsf syg /� ts{ cWoog u/�L l7s ljsNk 5fGg'xf]�;\ .

syg M 	 z'j|m u|x c¿ ;a}� u|xx¿dWo]� tftf]� 5, To;}�n]� of]� /�ftf]� /�ªsf]� 
5 . ts{ 1 M o;nfO{ dlg{ª /� Oe]�lgª :�6f/� klg elgG5 .

ts{ 2 M	 o;sf l8df]�; /� kmf]�af]�; gfd u/�]�sf b'O{cf]�6f pku|xx¿ 5g\ .

-c_	 syg l7s 5 t/� b'a}� ts{x¿ unt 5g\ .

-cf_	 b'a}� ts{x¿ l7s 5g\ t/� syg unt 5 .

-O_	 ts{ 1 dfq l7s 5 .

-O{_	 ts{ 2 dfq l7s 5 .
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-3_	 lbOPsf u|xsf ;d"xdWo]� s'g ;d"x ;"o{lt/� glhlsFb}� uPsf u|xx¿sf]� 
j|mddf 5 <

-c_ a'w, z'j|m, k[YjL /� dª\un 		  -cf_ c?0f, zlg, dª\un /� k[YjL

-O_ k[YjL, dª\un, z'j|m /� a'w 		  -O{_ j?0f, c?0f, a'w /� z'j|m

-ª_	 lbOPsf syg /� ts{x¿ cWoog u/�L ;xL ljsNk 5fGg'xf]�;\ .

syg M	 zlg u|xnfO{ 3 cf]�6f r]�K6f rSsfx¿n]� 3]�/�]�sf]� 5 . of]� u|xsf]� 
dWoefudf 7'nf]� /�ftf]� bfu b]�lvG5 .

ts{ 1 M 	 o;sf rSsfx¿ a/�kmsf 6'j|mfn]� ag]�sf]� 5 .

ts{ 2 M	 of]� bf]�;|f]� 7'nf]� u|x xf]� h;sf]� 62 cf]�6f pku|x 5g\ .

-c_	 syg ;xL xf]� t/� ts{x¿ unt 5g\ .

-cf_	 ts{x¿ l7s 5g\ t/� syg unt 5 .

-O_	 syg /� ts{ 1 ;xL 5 t/� ts{ 2 unt 5 .

-O{_	 syg /� ts{ 2 ;xL 5 t/� ts{ 1 utn 5 .

4=	 tflnsf k"/�f ug'{xf]�;\ M

!= ;"o{af6 ;a}�eGbf 6f9fsf]� u|x

@= ;"o{af6 ;a}�eGbf glhssf]� u|x

#= ;a}�eGbf 7'nf]� u|x

$= ;a}�eGbf pHofnf]� u|x

%= ;a}�eGbf ;fgf]� u|x

^= pku|x gePsf]� u|x

5=	 km/�s 5'6\ofpg'xf]�;\ M

-s_	 tf/�f /� u|x

-v_	 leqL u|x /� afx\o u|x
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6=	 lbOPsf k|Zgx¿sf]� pQ/� lbg'xf]�;\ M

-s_	 ;f}�/�d08n eg]�sf]� s]� xf]� < o;df sltcf]�6f u|xx¿ /�x]�sf 5g\, ;"rL 
agfpg'xf]�;\ .

-v_	 lrqdf lbOPsf]� u|xsf gfd klxrfg u/�L k|To]�s u|xsf b'O{ b'O{cf]�6f ljz]�iftf 
pNn]�v ug'{xf]�;\ .

-u_	 k[YjL u|xsf]� s'g}� tLgcf]�6f ljz]�iftfx¿ n]�Vg'xf]�;\ .

-3_	 ;"o{nfO{ s]�Gb| dfg]�/� b'/�L /� cfsf/�nfO{ ;Gt'ng /�fVb}� cf7cf]�6f u|xn]� lglZrt 
sIfdf /�xL ;"o{sf]� kl/�j|mdf u/�]�sf]� ;kmf gfdfª\lst lrq sf]�g'{xf]�;\ .

-ª_	 cGt/�f{li6«o vuf]�n ;ª\3 -IAU_ n]� s'g cfsfzLo lk08nfO{ u|xsf ;"rLaf6 
x6fpg]� lg0f{o u¥of]� < o:�tf]� lg0f{o ug'{sf s'g}� b'O{ sf/�0f n]�Vg'xf]�;\ .

-r_	 lbOPsf]� tflnsfdf tkfO{FnfO{ dg kg]�{ s'g}� rf/�cf]�6f u|xsf]� gfd n]�vL 
ltgLx¿ k|To]�ssf b'O{ b'O{cf]�6f ljz]�iftf n]�Vg'xf]�;\ .

j|m=;= u|xsf]� gfd ljz]�iftfx¿
1. -s_

-v_
2. -s_

-v_
3. -s_

-v_
4. -s_

-v_
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11.3 rGb|df (Moon)

ljrf/�0fLo k|Zg

/�flt cfsfzdf b]�lvg]� tf/�f /� u|xeGbf rGb|df t'ngfTds 
¿kdf 7'nf]� /� rlDsnf]� b]�lvg'sf]� sf/�0f s]� xf]�nf <

rGb|df k[YjLaf6 ;a}�eGbf glhs /�x]�sf]� cfsfzLo lk08 
xf]� . k[YjLsf]� Ps dfq k|fs[lts pku|x rGb|df xf]� . o;sf]� 
u'?Tj an k[YjLsf]� eGbf sd 5 . o;df kfgL /� jfo'd08n 
5}�g . rGb|dfdf k[YjLdf h:�t}� kxf8 /� d}�bfgx¿ 5g\ t/� 
hLj 5}�gg\ .

rGb|dfn]� k[YjLsf]� kl/�j|mdf ubf{ bL3{j[Qdf 3'Dg]� x'gfn]� k[YjLaf6 rGb|df ;w}�F ;dfg 
b'/�Ldf /�xFb}�g . k[YjLaf6 rGb|df;Ddsf]� cf}�;t b'/�L 3,84,400 ls=ld= 5 . o;sf]� Jof; 
3,476 ls= ld= 5 . o;sf]�]� ;txsf]� If]�qkmn 3.79 × 107 km2 5 . o;n]�]� k[YjLsf]� k"/�f 
Ps kl/�j|mdf ug{ nueu 27 lbg nufpF5 .

rGb|dfsf]� pHofnf]� efu ;w}�F Psgf;sf]� b]�lvFb}�g . cf}�F;Lkl5 o;sf]� cfsf/� xFl;of 
h:�tf]�af6 b]�lvg ;'? x'G5 . o;sf]� pHofnf]� efu a9\b}� uO{ k"0f{ uf]�nf]� b]�lvG5 . To;kl5 
pHofnf]� efu 36\b}� uP/� km]�l/� xFl;of cfsf/�df k'U5 /� cGTodf gb]�lvg]� x'G5 . of]� j|md 
lg/�Gt/� bf]�xf]�l/�O/�xG5 . rG›dfsf]� pHofnf]� efu /� o;sf]� cfsf/�df b]�lvg]� km/�skgfnfO{ 
rG›dfsf]� snf elgG5 . rGb|dfsf]� snf b]�lvg'sf sf/�0f lgDgfg';f/� 5g\ M

-c_	 rGb|dfn]� cfˆgf]� sIf -orbit_ df k[YjLnfO{ kl/�j|mdf ug'{

-cf_	 rGb|df cfk}�mFdf cbLKt j:�t' x'g'

-O_	 k|To]�s lbg rGb|dfn]� cfˆgf]� ;txsf]� km/�s km/�s If]�qaf6 k[YjLlt/� k|sfz k/�fjt{g 
ug'{

cf}�F;Lsf]� b'O{ lbgkl5 cfsfzdf rGb|dfsf]� ;fgf]� efu b]�Vg ;lsG5, o;nfO{ waxing 
crescent elgG5 . k"l0f{df cfpg'eGbf s]�xL lbg cufl8 rGb|dfsf]� clt yf]�/�}� efu dfq 
cFWof/�f]� b]�lvG5, o;nfO{ waxing gibbous elgG5 . To:�t}� k"l0f{dfkl5 rGb|dfsf]� k|foM 
yf]�/�}� efu cFWof/�f]� /�xG5 h;nfO{ wanning gibbous elgG5 . cFWof/�f]� efu a9\b}� uP/� 
cf}�F;L cfpg'eGbf s]�xL lbg cufl8 yf]�/�}� efu pHofnf]� b]�lvG5 h;nfO{ wanning 
crescent elgG5 .

lrq 11.26 a?0f
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lrq 11.27 ;"o{ /� rGb| dlxgf pNn]�v ePsf]� kfqf]�

k"l0f{df (Full moon)
k[YjLaf6 rGb|dfsf]� cfsf/� k"0f{ pHofnf]� -uf]�nfsf/�_ b]�lvg]� cj:�yf k"l0f{df xf]� . of]� lbgdf 
;"o{ /� rGb|dfsf lardf k[YjL k5{ . lrq 11.27 df 30 ut]� k"l0f{df xf]� .

cf}�“;L (New moon)
k[YjLaf6 rGb|df gb]�lvg]� cj:�yf cf}�F;L xf]� . of]� lbgdf ;"o{ /� k[YjLsf lardf rGb|df 
k5{ . lrq 11.27 df 15 ut]� cf}�F;L xf]� .

z'Sn kIf (Bright half)
cf}�F;Lb]�lv k"l0f{df;Ddsf]� ;dofjlwnfO{ z'Sn kIf elgG5 . z'Sn kIfdf rGb|dfsf]� 
pHofnf]� efu j|mdzM a9\b}� hfG5 . of]� cjlw sl/�a 15 lbgsf]� x'G5 . lrq 11.27 df 
16 ut]�b]�lv 30 ut]�;Ddsf]� cjlw z'Sn kIf xf]� .

s[i0f kIf (Dark half)
k"l0f{dfb]�lv cf}�F;L;Ddsf]� ;dofjlwnfO{ s[i0f kIf elgG5 . s[i0f kIfdf rGb|dfsf]� 
pHofnf]� efu j|mdzM 36\b}� hfG5 . of]� cjlw sl/�a 15 lbgsf]� x'G5 . lrq 11.27 df 
1 ut]�b]�lv 15 ut]�;Ddsf]� cjlw s[i0f kIf xf]� .
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gIfq df; (Sideral month)

rGb|dfn]� k[YjLnfO{ Ps k6s kl/�j|mdf ug{ nfUg]� 
cjlwnfO{ gIfqdf; elgG5 . of]� nueu 27 1

3  
lbgsf]� x'G5 . lrqdf rGb|dfnfO{ ljGb' 1 af6 ;'? 
eO{ k[YjLnfO{ Ps kmGsf]� nufpg jf ljGb' 2 ePsf]� 
:�yfgdf cfpg nfUg]� ;do gIfqdf; xf]� .

rGb|df; (Synodic month)

Ps cf}�F;Laf6 csf]�{ cf}�F;L;Ddsf]� cjlw jf Ps k"l0f{dfaf6 csf]�{ k"l0f{df;Ddsf]� cjlwnfO{ 
rGb|df; -rGb| dlxgf_ elgG5 . of]� nueu 29.5 lbgsf]� x'G5 . x/�]�s cf}�F;Laf6 gofF 
rGb|df; ;'? x'G5 . rGb|dfn]� k[YjLnfO{ Ps kmGsf]� nufpFbf k[YjL klg cfˆgf]� sIfdf 
s]�xL 6f9f -dflysf]� lrqdf ljGb' 2 af6 3 ;Dd_ k'lu;s]�sf]� x'G5 /� k'gM csf]�{ cf}�F;L 
cfpg 27 1

3  lbgeGbf nueu b'O{ lbg kfFr 306f ;do a9L nfU5 . To;}�n]� rGb|df;sf]� 
cjlw gIfqdf;eGbf a9L x'g uPsf]� xf]� .

s]� tkfO{“nfO{ yfxf 5
-s_	 k[YjLn]� ;"o{sf]� kl/�j|mdf ug]�{ Ps j[Qsf]� 360° sf]� sf]�l0fs gfknfO{ a/�fa/� 12 efu 

nufpFbf cfpg]� 30° sf]� sf]�0f k[YjLn]� kf/� ug{ nfUg]� ;donfO{ Ps ;f}�/� dlxgf  
elgG5 . k[YjLn]� 30° kf/� ug{ hlt lbg nufpF5 Tof]� dlxgf Tolt g}� lbgsf]� x'G5 . 
k|foM u/�L ;f}�/� dlxgf 30 b]�lv 31 lbgsf]� x'G5 . km]�a|'c/�L 28 lbgsf]� x'G5 eg]� clws 
jif{df km]�a|'c/�L 29 lbgsf]� x'G5 .

-v_	 ;f}�/� jif{ 365.25 lbgsf]� x'G5 eg]� rG› jif{ 354.37 lbgsf]� x'G5 .

-u_	 xfdLn]� dfGbf 1 ;f}�/� jif{nfO{ 365 lbg dfG5f}�+ h'g jf:�tljs ;f}�/� jif{sf]� lbgeGbf 0.25 
lbg sd x'G5 . o;/�L k|To]s jif{ 5f]�l8Psf]� ;donfO{ ;du|df rf/� jif{kl5 Ps lbg yk]�/� 
366 lbgsf]� jif{ agfOG5 . oxL 366 lbgsf]� jif{nfO{ clws jif{ (leap year) elgG5 .

clwsdf;÷dndf; (Adhik Maas)

lj|mofsnfk 11.5
rGb| dlxgf /� ;"o{ dlxgfsf ut]� Pjd\ ltly pNn]�v ePsf]� kfqf]� lng'xf]�;\ . ;f}�/� dlxgfsf]� 
s'g ut]�af6 rGb| dlxgf ;'? ePsf]� 5, cjnf]�sg ug'{xf]�;\ . ;fy}� ljljw rf8kj{x¿sf 
ldlt ;"o{ /� rGb| dlxgf b'a}�df n]�Vg'xf]�;\ .

lrq 11.28 rGb|df; /� gIfqdf;
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b}�lgs Jojxf/�df ;f}�/� dlxgf k|of]�u x'g]� t/� rf8kj{ tyf wfld{s sfo{x¿ rGb|df;cg';f/� 
x'g]� ePsfn]� oL b'a}� dlxgfnfO{ ;Fu;Fu}� ldnfP/� nluPsf]� 5 . x/�]�s dlxgfsf]� cf}�F;Laf6 
rGb| dlxgf ;'? x'G5 . h'g ;f}�/� dlxgfdf rGb|df; ;'? x'G5, Tof]� rGb|df;sf]� gfd 
ToxL ;f}�/� dlxgfsf]� gfdaf6 /�flvG5 . t/� oL b'O{ dlxgf ;'? x'g]� lbg eg]� Pp6}� 
gx'g ;S5 . slxn]�sfxLF ;f}�/� dlxgf w]�/�}� lbgsf]� ePdf Pp6}� dlxgfdf b'O{cf]�6f 
cf}�F;L kg{ ;S5g\ . To:�tf]� cj:�yfdf b'a}� rGb| dlxgfsf]� gfd Pp6}� ;f}�/� dlxgfsf]�  
/�fVg'kg]�{ x'G5 .

h:�t}� lj=;+= 2077 c;f]�h dlxgfdf 1 ut]� cf}�F;L ltly ePsfn]� ;f]� lbgaf6 rGb| dlxgfsf]� 
c;f]�h ;'? eof]� . ToxL dlxgfsf]� 30 ut]� km]�l/� csf]�{ cf}�F;L k/�]�sfn]� csf]�{ rGb|df;sf]� 
gfd klg c;f]�h g}� /�fVg'kg]�{ eof]� . To;f]� x'Fbf c;f]�h rGb|df; bf]�xf]�l/�g uof]� . o:�tf]� 
cj:�yfdf bf]�xf]�l/�Psf]� rGb|df;nfO{ clws dlxgf÷dndf;÷k'?iff]�Qd df; elgG5 . 
;fdfGotM x/�]�s tLg jif{df Pp6f clwsdf; kg{ hfG5 .

Ifodf; (Kshay-Maas)

;f}�/� dlxgf /� rG› dlxgf ldnfg ug]�{ j|mddf ha rG›df k[YjLaf6 ;a}�eGbf 6f9f 
/�x]�sf]� cj:�yf x'G5, Tolta]�nf rG› dlxgf s]�xL nfdf]� x'g]� /� ;"o{af6 k[YjL ;a}�eGbf 
glhs /�xg]� x'Fbf ;f}�/� dlxgf 5f]�6f]� x'G5 . o;f]� x'Fbf 5f]�6f]� ;f}�/� dlxgfdf Pp6f 
klg cf}�F;L gkg{ ;S5 . o;/�L ;f}�/�df; /� rGb|df; ldnfg ug]�{ j|mddf s'g}� ;f}�/� 
dlxgfdf rGb| dlxgf 6'6\g hfG5 . oxL rGb| dlxgf 6'6\g'nfO{ Ifodf; elgG5 . 
Ifodf; ePsf]� jif{ b'O{cf]�6f dndf; kg{ ;S5 . Ifodf; vf;u/�L sflt{sb]�lv  
df3;Dd k5{ .

lrq 11.29
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kl/�of]�hgf sfo{ (Project work)

-s_	 cfsfz v'nf ePsf]� /�ftdf k"l0f{dfb]�lv cf}�F;L;Dd /� cf}�F;Lb]�lv k"l0f{df;Ddsf]� 

;dodf rG›dfsf]� cjnf]�sg ug{'xf]�;\ . ;f]�xL cfwf/�df rGb|dfsf]� cfsf/� pNn]�v 

ePsf]� rf6{ agfO{ sIffdf 5nkmn ug'{xf]�;\ .

-v_	 3/�df k|of]�u ul/�g]� uf]�hL kfqf]� jf leQ]� kfqf]� k|of]�u u/�L cfkm"n]� dgfpg]� rf8kj{sf 

ltly tyf ldltsf af/�]�df 3/�kl/�jf/� jf 5/�l5d]�ssf ljlzi6 JolStx¿l;t kfqf]� 

x]�g]�{ tl/�sf l;Sg'xf]�;\ . l;s]�sf s'/�fx¿nfO{ sIffdf k|:�t't ug'{xf]�;\ .

cEof;

1. 	 lbOPsf ljsNk dWo]�af6 ;xL ljsNk 5fGg'xf]�;\ M

-s_	 lbOPsf syg /� ts{x¿ cWoog u/�L l7s ljsNk 5fGg'xf]�;\ .

syg M	 k"l0f{dfb]�lv cf}�F;L;Ddsf]� ;dfojlwnfO{ s[i0f kIf /� cf}�F;Lb]�lv 
k"l0f{df;Ddsf]� ;do cjlwnfO{ z'Sn kIf elgG5 .

ts{ 1 M	 z'Sn kIfdf k|To]�s lbg rGb|dfsf]� cfsf/� ;fgf]� x'Fb}� uPsf]� 
b]�lvG5 . 

ts{ 2 M	 s[i0f kIfdf k|To]�s lbg rGb|dfsf]� pHofnf]� efu a9\b}� uPsf]� 
b]�lvG5 .

-c_	 syg ;xL xf]� t/� ts{ unt 5g\ .

-cf_	 ts{x¿ ;xL x'g\ t/� syg unt 5 .

-O_	 ts{ 1 ;xL 5 afFsL syg /� ts{ 2 unt 5 .

-O{_	 ts{ 2 ;xL 5 afFsL syg /� ts{ 1 unt 5 .

-v_	 z'Sn kIfsf]� ;'? /� clGtdsf]� lbg lbOPsf dWo]� j|mdzM s'g xf]� <

-c_ k"l0f{df /� cf}�F;L 			   -cf_ k|ltkbf /� k"l0f{df

-O_ cf}�;L /� k"l0f{df 			   -O{_ cFWof/�f]� /� pHofnf]�
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-u_	 z'Sn kIf, gIfqdf;, s[i0f kIf /� rGb|df;sf]� ;dofjlw lbOPsf dWo]� 
j|mdzM s'g l7s 5 <

-c_	 15 lbg, 29.5 lbg, 15 lbg /� 27 1
3  lbg

-cf_	 27 1
3  lbg, 29.5 lbg, 15 lbg /� Ps dlxgf

-O_ 	 15 lbg, 27 1
3  lbg, 15 lbg /� 29.5 lbg

-O{_	 15 lbg, 30 lbg, 15 lbg /� 29.5 lbg

-3_	 rGb|df, k[YjL /� ;"o{larsf]� sf]�0fLo b'/�L 135° sf]� x'Fbf rGb|df s:�tf]�  
b]�lvG5 .

-c_	 w]�/�}�h;f]� pHofnf]� /� lsgf/�f dfq s]�xL cFWof/�f]�

-cf_	 w]�/�}�h;f]� cFWof/�f]� /� afFsL lsgf/�f xFl;of h:�tf]�

-O_	 cfwf efu pHofnf]� /� cfwf efu cFWof/�f]�

-O{_	 k"/�}� cFWof/�f]�

-ª_	 k[YjLaf6 rGb|dfsf]� k"0f{ efu pHofnf]�, cfwf efu pHofnf]� /� lsgf/�f dfq 
pHofnf]� b]�lvg]� cj:�yfnfO{ j|mdzM s]� elgG5 <

-c_ k"l0f{df, cf}�F;L /� lj|m;]�G6 	 -cf_ lj|m;]�G6, Sjf6/� /� cf}�F;L

-O_ k"l0f{df, Sjf6/� /� cf}�F;L 	 -O{_ k"l0f{df, Sjf6/� /� lj|m;]�G6

2. 	 lbOPsf k|Zgx¿sf]� pQ/� lbg'xf]�;\ M

-s_	 rGb|dfsf]� 5f]�6f]� kl/�ro lbg'xf]�;\ .

-v_	 rGb| dlxgf eg]�sf]� s]� xf]�, o;sf]� dxÎj n]�Vg'xf]�;\ .

-u_	 s[i0fkIf /� z'SnkIflar km/�s 5'6\ofpg'xf]�;\ .

-3_	 clwsdf; eg]�sf]� s]� xf]�, of]� s;/�L x'G5 <

-ª_	 rGb|df; /� gIfqdf;lar km/�s 5'6\ofpg'xf]�;\ .

-r_	 Ifodf; eg]�sf]� s]� xf]�, of]� s;/�L x'G5 <
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-5_	 rGb|dfsf]� snf eg]�sf]� s]� xf]� < cf}�F;L /� k"l0f{dflarsf]� cGt/�nfO{ kl/�eflift 
ug'{xf]�;\ .

-h_	 rG›dfsf]� snfsf]� ;kmf lrq agfpg'xf]�;\ /� gfds/�0f ug{'xf]�;\ .

-em_	 lbOPsf]� lrqdf rG› dlxgfcg';f/� rG›dfsf]� cj:�yf b]�vfOPsf]� 5 . tL 
cj:�yf s]� s]� x'g\, kQf nufO{ tL b'O{lardf /�x]�sf km/�s 5'6\ofpg'xf]�;\ .
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11.4 u|x0f (Eclipse)

k[YjL /� rGb|df cbLKt j:�t' x'g\ eg]� ;"o{ rflxF bLKt j:�t' xf]� . s'g}� klg ckf/�bz{s 
j:�t'n]� k|sfzsf]� ls/�0fnfO{ 5]�Sbf 5fof aG5 . ;"o{sf]� jl/�kl/� k[YjL /� k[YjLsf]� jl/�kl/� 
rGb|df 3'Db}� hfFbf s'g}� ;dodf ;"o{, k[YjL /� rGb|df Pp6}� ;/�n /�]�vfdf k5{g\ . logLx¿ 
Pp6}� ;/�n /�]�vfdf kbf{ ls t rGb|dfsf]� 5fof k[YjLdf jf k[YjLsf]� 5fof rGb|dfdf 
k5{ . o:�tf]� x'g'nfO{ u|x0f nfUg' elgG5 . ;"o{, rGb|df /� k[YjL Pp6}� ;/�n /�]�vfdf k/�]�df 
u|x0f nfU5 .

5fof (Shadow)

lj|mofsnfk 11.6
cWof/�f]� sf]�7fdf Pp6f d}�gaQL 
jf 6r{nfO6 afn]�/� s]�xL k/� 
Pp6f ;fgf]� an /�fVg'xf]�;\ . 
pSt ansf]� 5fofnfO{ leQfdf 
kf/�]�/� cjnf]�sg ug'{xf]�;\ .

-c_	 s]� ansf]� 5fof leQfdf Ps}�gfzsf]� 5 <

-cf_	 s]� tkfO{Fn]� s'g}� j]�nf cfˆgf]� 5fof klg o:�t}� b]�Vg'ePsf]� 5 <

ckf/�bz{s j:�t'n]� k|sfznfO{ 5]�Sbf 5fof aG5 . j:�t'n]� k|sfznfO{ k"/�f 5]�Sbf aGg]� 
sfnf]� uf9f 5fofnfO{ ;3g 5fof -umbra_ elgG5 . j:�t'n]� k|sfznfO{ cf+lzs ¿kdf 
5]�Sbf aGg]� lkmSsf 5fofnfO{ lj/�n 5fof -penumbra_ elgG5 . o;s}� cfwf/�df u|x0fsf]� 
cWoog ul/�G5 .

lj|mofsnfk 11.7

Pp6f aNa, Pp6f ;fgf]� an /� Unf]�a lnP/� 
lrqdf lbOPsf]� h:�tf]� df]�8]�n agfpg'xf]�;\ . aNanfO{ 
;"o{, Unf]�anfO{ k[YjL /� annfO{ rGb|dfsf ¿kdf 
dfGg'xf]�;\ . tLg}� cf]�6f j:�t'nfO{ l;wf kg]�{ u/�L 
/�fVg'xf]�;\ . ca kfn}�kfnf]� Unf]�a -k[YjL_ /� an 
-rGb|df_ nfO{ lardf /�fv]�/� csf]�{ j:�t'df k/�]�sf]� 
5fofsf]� cjnf]�sg ug'{xf]�;\ .

lrq 11.30d}�g aQL

lj/�n 5fof

kbf{

;3g 5fof

 ckf/�bz{s j:�t'

lrq 11.31
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rGb|dfn]� k[YjLnfO{ /� k[YjLn]� ;"o{nfO{ lg/�Gt/� kl/�j|mdf u5{ . o; j|mddf slxn]�sfxLF oL 
tLgcf]�6}� cfsfzLo lk08 l;wf /�]�vfdf k5{g\ . o:�tf]� cj:�yfdf ;"o{ /� k[YjLsf lardf 
rGb|df k/�]�df, rGb|dfsf]� 5fof k[YjLdf k5{ . ;fy}� ;"o{ /� rGb|dfsf lardf k[YjL k/�]�sf 
a]�nf k[YjLsf]� 5fof rGb|dfdf k5{ .

u|x0f nfUgsf sf/�0f

-c_	 k|sfz l;wf /�]�vfdf 
dfq lxF8\g',

-cf_	 rG›dfn]� k[YjLnfO{ 
/� k[YjLn]� ;"o{nfO{ 
kl/�j|mdf ug{',

-O_	 ;"o{, k[YjL /� rG›df 
Pp6}� l;wf /�]�vfdf kg{'

-O{_	 k[YjL /� rGb|df 
ckf/�bz{s x'g'

-p_	 ;"o{, k[YjL /� rGb|df dWo]� ;"o{dfq bLKt j:�t' x'g'

s'g}� Pp6f cfsfzLo lk08sf]� 5fof csf]�{ cfsfzLo lk08df kg]�{ k|lj|mofnfO{{ u|x0f 
(Eclipse) elgG5 . k[YjLaf6 b]�lvg]� u|x0f b'O{ lsl;dsf x'G5g\\ .

-s_ rGb|u|x0f (Lunar Eclipse)

lrq 11.33 rGb|u|x0f

Sun

k[YjLrGb|u|x0f

rGb|df

;3g 5fof
lj/�n 5fof

;"o{, k[YjL / rGb|df j|mdzM Pp6}� ;/�n /�]�vfdf kbf{ k[YjLsf 5fof rGb|dfdf kg]�{ 
k|lj|mofnfO{ rGb|u|x0f elgG5 .

lrq 11.32

u|x0f nfUg]� cj:�yf u|x0f nfUg]� cj:�yf

u|x0f gnfUg]� cj:�yf

;"o{

k[YjL

u|x0f gnfUg]� cj:�yf

rGb|df
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rGb|u|x0f nfUg]� cj:�yf lgDgfg';f/� 5g\ M

1.	 ;"o{, k[YjL / rGb|df j|mdzM Pp6}� ;/�n /�]�vfdf kg'{

2.	 ;"o{, rGb|dfsf lardf k[YjL k/L k[YjLsf]� 5fof rGb|dfdf kg'{

3.	 k|sfz ;w}�F ;/�n /�]�vfdf lxF8\g'

rGb|dfsf]� k"/�}� efudf k[YjLsf]� ;3g 5fof kg{ uO{ rGb|dfsf]� k"/�}� efu cFWof/�f]� b]�lvg'nfO{ 

vu|f; rGb|u|x0f (total lunar ecipse) elgG5 . olb rGb|dfsf]� s]�xL efudf dfq k[YjLsf]� 

;3g 5fof kg{ uof]� eg]� rGb|dfsf]� s]�xL efu dfq cFWof/�f]� b]�lvG5 . o;nfO{ v08u|f; 

rGb|u|x0f (partial lunar eclipse) elgG5 . rGb|u|x0f k"l0f{dfdf dfq nfU5 .

kl/�of]�hgf sfo{ (Project work)

rGb|u|x0f x'g]� /�ftdf rGb|dfnfO{ lg/�Gt/� cWoog ul/�/�xg'xf]�;\ . u|x0fsf]� ;dodf 

rGb|dfsf]� pHofnf]�kgfdf cfPsf km/�snfO{ sfkLdf l6kf]�6 ub}�{ hfg'xf]�;\ . u|x0fkZrft\ 

lgDglnlvt k|Zgsf cfwf/�df Pp6f k|ltj]�bg tof/� kfg'{xf]�;\ /� lzIfssf]� ;xof]�udf 

dlN6ldl8of k|of]�u u/�L sIffdf k|:�t't ug'{xf]�;\ M

-c_	 pSt u|x0f x'Fbf ;"o{, rGb|df /� k[YjLsf]� j|md s:�tf]� x'G5 <

-cf_	 pSt u|x0f s'g ltlydf ePsf]� xf]�nf, lsg <

-O_	 pSt u|x0fsf]� lrq agfpg'xf]�;\ .

-v_ ;"o{u|x0f (Solar Eclipse)

Sun

rGb|df k[YjL

;3g 5fof

lj/�n 5fof

lrq 11.34 ;"o{u|x0f
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k[YjL /� ;"o{sf lardf rGb|df /�x]�sf]� /� tLgcf]�6}� lk08 Pp6}� ;/�n /�]�vfdf k/�]�sf]� cj:�yfdf 
;"o{af6 k[YjLdf hfg]� k|sfznfO{ rGb|dfn]� 5]�lslbG5 /� k[YjLdf rGb|dfsf]� 5fof k5{ . 
pSt cj:�yfnfO{ ;"o{u|x0f elgG5 . ;"o{u|x0f cf}�F;Ldf nfU5 .

rGb|dfsf]� ;3g 5fof k[YjLdf k/�]�sf]� 7fpFaf6 ;"o{sf]� k"/�}� efu 5]�lsPsf]� b]�lvG5 . o; 
cj:�yfnfO{ vu|f; ;"o{u|x0f (total lunar eclipse) elgG5 . k[YjLdf lj/�n 5fof k/�]�sf]� 
:�yfgaf6 ;"o{nfO{ x]�bf{ ;"o{sf]� s]�xL efu dfq 5]�lsPsf]� b]�lvG5, o; cj:�yfnfO{ v08u|f; 
;"o{u|x0f (partial solar eclipse) elgG5 . gfª\uf]� cfFvfn]� ;"o{u|x0f x]�g'{xF'b}�g . o;/�L 
x]�bf{ ;"o{af6 lg:�sg]� ljls/�0fn]� xfd|f]� cfFvf lau|G5 . 

kl/�of]�hgf sfo{ (Project work)

-s_ 	tkfO{Fsf]� j/�k/� pknAw ePsf km/�s km/�s cfsf/�sf anx¿, h:�t}� M k'm6an, 
lj|ms]�6 an /� 6]�a'n6]�lg; an jf df6fsf]� k|of]�u u/�L km/�s km/�s cfsf/�sf 
uf]�nfsf/� j:�t' agfO{ ;"o{u|x0f /� rGb|u|x0f nfUg]� tl/�sfsf]� df]�8]�n tof/� ug'{xf]�;\ . 
u|x0f nfUg]� k|lj|mofnfO{ ;d]�6L k|ltj]�bg tof/� ug'{xf]�;\ /� sIffdf k|:�t't ug'{xf]�;\ .

-v_	 ljBfnodf pknAw eP;Dd ICT sf]� k|of]�u u/�]�/� u|x, rGb|df, rGb|dfsf]� snf, 
rGb|df;, gIfqdf;, clwsdf;, Ifodf; /� u|x0fsf af/�]�df cWoog u/�L k|Zg 
tof/� u/�]�/� sIffsf ;fyLx¿sf]� ;d"x agfO{ xflh/�Lhjfkm k|ltof]�lutf ;~rfng 
ug'{xf]�;\ .
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cEof;

1=	 lbOPsf vfnL 7fp“df ldNg]� zAb /�fVg'xf]�;\ M

u|x0f ;"o{u|x0f rG›u|x0f v08u|f; vu|f; ;/�n/�]�vf

-s_	 ;"o{ /� k[YjLsf lardf rGb|df k¥of]� eg]� ============ nfU5 .

-v_	 k[YjLsf]� 5fof rGb|dfdf kbf{ ============ nfU5 .

-u_	 gfª\uf]� cfFvfn]� ============ x]�bf{ cfFvfnfO{ xflg k'U5 .

-3_	 u|x0f nfUbf ;"o{, rG›df /� k[YjL Pp6}� ========= df k5{g\ .

-ª_	 ;3g 5fof kg]�{ u|x0fnfO{ ============== elgG5 .

2=	 lbOPsf ljsNkdWo]�af6 ;xL ljsNk 5gf]�6 ug'{xf]�;\ M

-s_	 rGb|u|x0fsf nflu x'g'kg]�{ cfjZos j|md s'g xf]� <

-c_ k[YjL, ;"o{ /� rGb|df 		 -cf_ rGb|df, ;"o{ /� k[YjL

-O_ ;"o{, rGb|df /� k[YjL 		 -O{_ ;"o{, k[YjL /� rGb|df

-v_	 ;"o{u|x0f lbOPsf]� s'g cj:�yfdf x'g]� u5{ <

-c_	 k[YjL /� rGb|dfsf lardf ;"o{ 

-cf_	 ;"o{ /� k[YjLsf lardf rGb|df

-O_	 ;"o{ /� rGb|dfsf lardf k[YjL 

-O{_	 rGb|df /� dª\unsf lardf k[YjL

-u_	 k[YjLdf rG›dfsf]� ;3g 5of kbf{ s'g u|x0f nfU5 <

-c_ v08u|f; ;"o{u|x0f 		  -cf_ v08u|f; rG›ux0f

-O_ vu|f; rG›ux0f 		  -O{_ vu|f; ;"o{u|x0f

-3_	 lj/�n 5fofdf s:�tf]� k|sf/�sf]� u|x0f b]�lvG5 <

-c_ vu|f;				   -cf_ jno

-O_ v08u|f; 			   -O{_ k"0f{ vu|f;
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-ª_	 lbOPsf]� s'g cj:�yfdf rGb|u|x0f b]�lvFb}�g <

-c_	 k[YjLsf]� ;3g 5fof rGb|dfdf kbf{

-cf_	 rGb|dfsf]� ;3g 5fof k[YjLdf kbf{

-O_	 ;"o{, k[YjL /� rGb|df j|mdzM ;/�n /�]�vfdf kbf{

-O{_	 k[YjLsf]� ;3g 5fof rGb|dfdf cf+lzs ¿kn]� kbf{

-5_	 u|x0f b]�lvgsf nflu lbOPsf dWo]� s'g egfO unt 5 <

-c_	 ;"o{ k[YjL /� rGb|df cfk;df ;/�n /�]�vfdf kg'{k5{ .

-cf_	 k[YjLsf]� 5fof ;"o{df jf ;"o{sf]� 5fof k[YjLdf kg'{k5{ .

-O_	 cf}�F;L jf k"l0f{dfsf]� lbg x'g'k5{ .

-O{_	 k[YjLsf]� ;3g 5fof rGb|dfdf jf rGb|dfsf]� 5fof k[YjLdf kg'{k5{ .

3=	 km/�s n]�Vg'xf]�;\ M

-s_	 vu|f; /� v08u|f; ;"o{u|x0f

-v_	 vu|f; /� v08u|f; rGb|u|x0f

-u_	 ;3g 5fof /� lj/�n 5fof

4=	 sf/�0f lbg'xf]�;\ M

-s_	 rGb|u|x0f k"l0f{dfdf dfq nfU5 .

-v_	 ;"o{u|x0f cf}�F;Ldf dfq nfU5 .

-u_	 u|x0f nfUg ;"o{, rGb|df / k[YjL Pp6} ;/n /]vfdf kg'{k5{ .

5=	 lbOPsf k|Zgx¿sf]� pQ/� lbg'xf]�;\ M

-s_	 5fof eg]�sf]� s]� xf]�, of]� s;/�L aG5 <

-v_	 kl/�j|mdf ug]�{ j|mddf ;"o{ /� rGb|dfsf lardf k[YjL cfof]� eg]� s'g u|x0f 
nfU5, pSt u|x0fsf]� gfdfª\lst lrq sf]�g'{xf]�;\ /� JofVof ug'{xf]�;\ .
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-u_	 s'g u|x0f nfUbf xfdL ;"o{df sfnf]� efu b]�V5f}�F, pSt u|x0fsf]� lrq agfO{ 
gfdfª\sg ug'{xf]�;\ .

-3_	 u|x0f nfUg'sf ;fdfGo sf/�0fx¿ s]� s]� xf]�nfg\, pNn]�v ug'{xf]�;\ .

-ª_	 lbOPsf]� lrqsf]� cWoog u/�L ;f]�lwPsf k|Zgsf]� pQ/� kQf nufpg'xf]�;\ .

-c_	 lrqdf b]�vfOPsf]� u|x0fnfO{ kl/�eflift ug{'xf]�;\ .

-cf_	 lrqdf b]�vfOPsf]� u|x0f s'g ltlydf nfU5 <

-O_	 ;3g 5fof -umbra_ k/�]�sf 7fpFdf s:�tf]� lsl;dsf]� u|x0f b]�lvG5 <

-r_	 lsg gfª\uf] cfFvfn] ;"o{u|x0f x]g'{x'Fb}g <


