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© ;jf{lwsf/ 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 
/x]sf] 5 . kf7\oj|md ljsf; s]Gb|sf] lnlvt :jLs[ltlagf 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/LIf0f ;+:s/0f M lj=;= @)&*

d"No ?=

kf7\ok':ts;DaGwL kf7sx¿sf s'g} klg k|sf/sf ;'´fjx¿ ePdf kf7\oj|md ljsf; 
s]Gb|, ;dGjo tyf k|sfzg zfvfdf k7fOlbg'x'g cg'/f]w 5 . kf7sx¿af6 cfpg] 
;'´fjx¿nfO{ s]Gb| xflb{s :jfut ub{5 .



xfd|f] egfO
ljBfyL{df b]zk|]d, /fli6«o Pstfsf] efjgf, nf]stflGqs d"NodfGotf / ;+:sf/sf] ljsf; Pjd\ 
ljljwtfk|ltsf] ;Ddfgsf] efjgf hufO{ Jofjxfl/s ¿kn] eflifs tyf ;~rf/ l;ksf] ljsf;  
u/fpg' cfjZos 5 . o;} u/L ljBfyL{df ;"rgf / ljrf/sf] cfbfgk|bfg, ;"rgf k|ljlwsf] k|of]u Pjd\ 
tfls{s lzNksf dfWodn] ;sf/fTds efjgfsf] ljsf; u/L j}1flgs cjwf/0ffnfO{ Jojxf/df k|of]u 
ug]{ bIftf clej[l4 klg ljz]if kIfsf ¿kdf /x]sf] 5 . ljBfyL{df g}ltstf, cg'zf;g, ;fdflhs 
/ dfgjd"Noaf]w tyf rfl/lqs / gful/s u'0f tyf af]wuDo efiffsf] ljsf; Pjd\ jftfj/0f 
;+/If0f / lbuf] ljsf;k|ltsf] ;hutf ck]lIft 5 . sIffsf]7fsf] l;sfOn] ljBfyL{df zf/Ll/s 
tGb'?:tL, :j:Yos/ hLjgz}nL, hLjof]kof]uL l;k, k];f / >dk|lt ;Ddfg tyf Jojxf/ s'zn l;k 
ljsf; ug{ ;Sg'k5{ . ljBfyL{x¿n] g]kfnL snf, ;flxTo / ;+:s[ltsf] ;+/If0f u/L l;h{gfTds 
k|of]u ug{ ;Sg'k5{ . pgLx¿df ;fdflhs / ef}uf]lns kl/j]z af]w / ;b\efj Pjd\ ;xcl:tTj 
af]wsf dfWodn] b}lgs hLjgdf cfOkg]{ ;d:ofsf] ;dfwfg ug]{ lzNk klg ljsf; x'g cfjZos 
5 . o; kIfnfO{ b[li6ut u/L /fli6«o kf7\oj|md k|f¿k, @)&^ cg';f/ ljsf; ul/Psf] cfwf/e"t 
lzIff ul0ft ljifo -sIff &_sf] kf7\oj|mdcg'?k k/LIf0f k|of]hgsf nflu of] kf7\ok':ts ljsf;  
ul/Psf] xf] .

o; kf7\ok':tssf] n]vg >L cg'kdf zdf{, >L b]jgf/fo0f ofbj, >L d]bgLk|;fb s+8]n /  
>L huGgfy clwsf/Laf6 ePsf] xf] . kf7\ok':tsnfO{ o; ¿kdf Nofpg] sfo{df o; s]Gb|sf 
dxflgb]{zs >L c0fk|;fb Gof}kfg], 8f= /fdhLk|;fb kl08t, >L k|ldnf avtL, >L s]zj/fh k'mnf/f,  
>L /fd xf8f, >L lgd{nf uf}td / >L /fdrGb| 9sfnsf] of]ubfg /x]sf] 5 . o;sf] efiff 
;Dkfbg >L u0f]zk|;fb e6\6/fO{ / lrgfs'df/L lg/f}nfaf6 ePsf] xf] . o; kf7\ok':tssf]  
n]cfp6 l8hfOg >L gj/fh k'/Laf6 ePsf] xf] . pxfFx¿nufot o;sf] ljsf;df ;+nUg ;Dk"0f{k|lt 
s]Gb| xflb{s s[t1tf k|s6 ub{5 .

kf7\ok':tsnfO{ lzIf0f l;sfOsf] dxŒjk"0f{ ;fwgsf ¿kdf lnOG5 . o; kf7\ok':tssf] k|of]uaf6 
kf7\oj|mdåf/f nlIft ;Ifdtf xfl;n ug{ ljBfyL{nfO{ ;xof]u k'Ug] ck]Iff ul/Psf] 5 . kf7\ok':tsnfO{ 
;s];Dd lj|mofsnfkd'vL / ?lrs/ agfpg] k|oTg ul/Psf] 5 . o; kf7\ok':tsnfO{ cem} kl/is[t 
kfg{sf nflu lzIfs, ljBfyL{, cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t dxŒjk"0f{ e"ldsf 
/xg] x'Fbf ;Da4 ;a}sf] /rgfTds ;'emfjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 .

lj= ;+= @)&*	 kf7\oj|md ljsf; s]Gb|
	 ;fgf]l7dL, eStk'/
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kf7 1 ;d"x (Set)

1.0	 k'g/jnf]sg (Review)
;Fu}sf ;fyL;Fu hf]8Ldf 5nkmn u/L tnsf ;d"xx¿nfO{ ;d"x ;ª\s]tdf n]Vg'xf];\ M

-s_	xKtfsf ;ft af/x¿sf] ;d"x

-v_ 	cª\u|]hL j0f{dfnfsf :j/ j0f{x¿sf] ;d"x

-u_ 	g]kfnsf] /fli6«o emG8fdf k|of]u ePsf /ªsf] ;d"x

-3_ 	50 ;Ddsf ju{ ;ª\Vofx¿sf] ;d"x

-ª_ 	 15 ;Ddsf ¿9 ;ª\Vofx¿sf] ;d"x

1.1	 ;d"xsf k|sf/x¿ (Types of set)

1.1.1		 vfnL ;d"x (Null set)

lj|mofsnfk 1

tn lbOPsf ;d"xx¿sf] cWoog u/L s] slt ;b:ox¿ 5g\ < 5nkmn u/L lgisif{ 
lgsfNg'xf];\\ M

-s_ sGof ljBfnodf cWoog ug]{ s]6f ljBfyL{x¿sf] ;d"x 

-v_ 1 / 2 sf] lardf kg]{ k|fs[lts ;ª\Vofx¿sf] ;d"x 

dflysf b'j} ;d"xdf Pp6f klg ;b:o 5}gg\ . Pp6f klg ;b:o g/x]sf] ;d"xnfO{ 
vfnL ;d"x (Empty set or Null set or Void set) elgG5 . o;nfO{ af]Ob (φ) n] 
hgfOG5 . φ nfO{ ‘Phi’ eg]/ kl9G5 . 

Pp6f klg ;b:o gePsf] ;d"xnfO{ vfnL ;d"x elgG5 .
o;nfO{ φ cyjf {  } n] hgfOG5 .
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1.1.2	 ;Lldt / c;Lldt ;d"x (Finite and Infinite Sets)

lj|mofsnfk 2

tn lbOPsf lrqx¿sf] cjnf]sg u/L ;f]lwPsf k|Zgx¿df 5nkmn ug'{xf];\\ M

-s_	OGb|]0fLdf sltcf]6f /ªx¿ 5g\ <

-v_	PSj]l/odleq sltcf]6f df5fx¿ 5g\ <

-u_	 s] cfsfzdf ePsf tf/fx¿sf] u0fgf ug{ ;lsG5 <

Dfflysf lrqx¿af6 OGb|]0fLsf /ªx¿, efF8fleqsf df5fx¿ oltcf]6} 5g\ egL  
u0fgf u/]/ lglZrt ¿kdf eGg ;lsG5 . t/ cfsfzdf ePsf tf/fx¿sf] u0fgf 
ug{ ;lsFb}g .

-s_ ;Lldt jf lglZrt ;b:o ;ª\Vofx¿ ePsf] ;d"xnfO{ ;Lldt ;d"x  
(Finite Set) elgG5 .

-v_  ;b:o ;ª\Vof lglZrt ¿kdf eGg g;lsg] jf cgluGtL ;b:ox¿ ePsf] 
;d"xnfO{ c;Lldt ;d"x (Infinite Set) elgG5 .

lj|mofsnfk 3

1. 	 tn lbOPsf ;d"xx¿nfO{ cWoog u/L ;Lldt jf c;Lldt s:tf ;d"x x'g\, 
5nkmn ug'{xf];\\ M

N = 		 { k|fs[lts ;ª\Vofx¿sf] ;d"x}
W = 	 {30 eGbf ;fgf k"0f{ ;ª\Vofx¿sf] ;d"x}
E = 		 {hf]/ ;ª\Vofx¿sf] ;d"x}
S = 		 {100 ;Ddsf ju{ ;ª\Vofx¿sf] ;d"x}
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-s_ ;d"xx¿ N, W, E / S sf ;b:ox¿ s] s] x'g\ <

-v_  s] ;d"x N, W, E / S sf ;b:o ;ª\Vofx¿ lglZrt ¿kdf olt g} 5g\ eg]/ 
eGg ;lsG5, lgisif{ lgsfNg'xf];\\ .

;d"xx¿ N / E b'j}sf klxnf] ;b:o cyf{t\ ;'?sf] ;b:o yfxf 5 t/ clGtd 
;b:ox¿ yfxf 5}gg\ . clGtd ;b:o yfxf gx'Fbf olt g} ;b:o 5g\ eg]/ lglZrt 
¿kdf eGg ;lsFb}g . oL b'j} ;d"xx¿df c;Lldt ;b:ox¿ 5g\ . To;}n] N / E b'j} 
c;Lldt ;d"xx¿ xg\ . ;d"xx¿ W / S b'j}sf ;b:ox¿ lglZrt 5g\ . To;}n] W 
/ S b'j} ;Lldt ;d"xx¿ xg\ .

pbfx/0f 1

tn lbOPsf ;d"xx¿af6 ;Lldt jf c;Lldt ;d"x 5\'6\ofpg'xf];\\ . ;Lldt ;d"x eP ;b:o 
;ª\Vof klg n]Vg'xf];\\ M 

-s_ k"0f{ ;ª\Vofx¿sf] ;d"x

-v_ 24 sf u'0fgv08x¿sf] ;d"x

;dfwfg

oxfF,

-s_	 oxfF k"0f{ ;ª\Vofx¿sf] ;d"xnfO{ W dfgf}F,

	 W = {0, 1, 2, 3, …}
	 W df c;Lldt ;b:ox¿ 5g\ . To;}n] W c;Lldt ;d"x xf] .

-v_ 	 oxfF 24 sf u'0fgv08x¿sf] ;d"xnfO{ F dfgf}F .

	 F = {1, 2, 3, 4, 6, 8, 12, 24}
	 F df hDdf 8 cf]6f ;b:ox¿ 5g\ .

	 To;}n] F ;Lldt ;d"x xf] .
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1.1.3	 ;dt'No / a/fa/ ;d"xx¿ (Equivalent and Equal Sets)

lj|mofsnfk 4

1. tn lbOPsf lrq cjnf]sg u/L 5nkmn ug'{xf];\\ M

-s_	;d"xx¿  A  /  B  sf ;b:ox¿sf] ;"rL agfpg'xf];\\ . 

-v_	s] ;d"x A sf k|To]s ;b:on] ;d"x B sf] s'g} Pp6f ;b:o hf]8f kfPsf] 
5 < 

-u_	 s] ;d"xx¿ A / B sf ;b:ox¿sf] ;ª\Vof a/fa/ 5g\ <

oxfF b'j} tl/sfdf ;d"x A sf k|To]s ;b:on] ;d"x B  af6 Ps ;b:o hf]8f kfPsf] 
5 . cyf{t\ ;d"xx¿ A / B sf ;b:ox¿sf] ;ª\Vof a/fa/ 5g\ . To;}n] A / B 
;dt'No ;d"xx¿ x'g\ .

olb b'O{cf]6f ;d"xx¿sf ;b:o ;ª\Vofx¿ a/fa/ 5g\ eg] To:tf ;d"xx¿nfO{ 
;dt'No ;d"x elgG5 . ;dt'No ;d"xx¿nfO{ ;ª\s]tdf A∼B n]lvG5 .

a

A B

1

b 2

a

A B

1

b 2

lj|mofsnfk 5

tn lbOPsf ;d"xsf] cjnf]sg u/L ;f]lwPsf k|Zgsf] 5nkmn ug'{xf];\\ M

A = { , ,  ,  }

B = 	{  ,  , ,  }

-s_ 	;d"x A / B df slt sltcf]6f ;b:ox¿ 5g\ <

-v_	 s] ;d"x A / B sf ;b:o ;ª\Vofx¿ a/fa/ 5g\ < 

-u_	 s] ;d"x A / B df ;b:ox¿ pxL 5g\ < 
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;d"xx¿ A / B b'j}df rf/ rf/cf]6f ;b:ox¿ 5g\ . A sf x/]s ;b:ox¿ B df / B 
sf x/]s ;b:ox¿ A df 5g\ . cyf{t\ ;d"x A / B sf ;b:ox¿sf] j|md gldn] klg 
;b:ox¿ pxL 5g\ . To;}n] A / B a/fa/ ;d"xx¿ x'g\ .

-s_ 	olb b'O{cf]6f ;d"xx¿sf ;b:ox¿ plQs} ;ª\Vofdf / pxL 5g\ eg] tL 
;d"xx¿ a/fa/ ;d"x x'G5g\\ . olb ;d"xx¿ A / B a/fa/ ;d"x eP 
;ª\s]tdf A = B n]lvG5 . 

-v_ 	;a} a/fa/ ;d"xx¿ ;dt'No x'G5g\\ t/ ;a} ;dt'No ;d"x a/fa/ gx'g 
;S5g\ .

pbfx/0f 2

1. 	 olb A / B b'O{ ;d"x 5g\ eg] lgDglnlvt k|Zgx¿sf] pQ/ lbg'xf];\\ M 

A = {1 eGbf 7'nf / 4 eGbf ;fgf k|fs[lts ;ª\Vofx¿sf] ;d"x}
B = {6 sf ¿9 u'0fgv08x¿sf] ;d"x}

-s_ A / B nfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\\ .

-v_ ;d"x A / ;d"x B b'j}sf ;b:o ;ª\Vofx¿ n]Vg'xf];\\ . 

-u_ s] ;d"x A sf x/]s ;b:ox¿ ;d"x B df 5g\ <

-3_ s] ;d"x B sf x/]s ;b:ox¿ ;d"x A df 5g\ <

-ª_ ;d"x A / ;d"x B nfO{ s:tf ;d"xx¿ eGg ;lsPnf <

;dfwfg 

oxfF,

-s_ A = { 2, 3},	 B = {2, 3}

-v_ ;d"xx¿ A / B b'j}df b'O{ b'O{cf]6f ;b:ox¿ 5g\ .

-u_ ;d"x A sf x/]s ;b:ox¿ ;d"x B df 5g\ .  

-3_ ;d"x B sf x/]s ;b:ox¿ ;d"x A df klg 5g\ . 

-ª_ ;d"x A / B a/fa/ ;d"xx¿ x'g\ .
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1. 	 tn lbOPsf ;d"xnfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\\ / tL ;d"xsf ;b:ox¿sf] 
;ª\Vof klg n]Vg'xf];\\ M

-s_	 A = {13 sf ¿9 ;ª\Vofx¿sf] ;d"x}
-v_	B = {x : x Pp6f 40 eGbf ;fgf 4 sf ckjTo{x¿sf] ;d"x xf] .}
-u_	 C = {2 eGbf 7'nf / 7 eGbf ;fgf uGtL ;ª\Vofx¿sf] ;d"x}
-3_	 D = {20 sf u'0fgv08x¿sf] ;d"x}

2. 	 lbOPsf ;d"xx¿dWo] vfnL ;d"x eP l7s (√ ) / c¿nfO{ a]l7s lrx\g (×) lbg'xf];\\ M 

-s_	1 eGbf ;fgf k|fs[lts ;ª\Vofx¿sf] ;d"x 

-v_	hf]/ ¿9 ;ª\Vofsf] ;d"x 

-u_	 sIff 6 sf 6 lkm6 eGbf cUnf ljBfyL{sf] ;d"x 

-3_	 2 n] efu hfg] lahf]/ ;ª\Vofx¿sf] ;d"x

3.	 tn lbOPsf ;d"xx¿af6 ;Lldt jf c;Lldt ;d"x 5'6\ofpg'xf];\\ . ;Lldt ;d"x eP 
;b:o ;ª\Vof klg n]Vg'xf];\\ M 

-s_ A = {20 eGbf 7'nf lahf]/ ;ª\Vofx¿sf] ;d"x}
-v_ P = {20 eGbf ;fgf ¿9 ;ª\Vofx¿sf] ;d"x}
-u_ C = {20 eGbf ;fgf ;+o'St ;ª\Vofx¿sf] ;d"x}
-3_ W = {1 eGbf ;fgf k"0f{ ;ª\Vofx¿sf] ;d"x}

4.	 tn lbOPsf ;d"xx¿dWo] s'g s'g a/fa/ ;d"x x'g\, a/fa/ eP = lrx\gsf] k|of]u 
u/L n]Vg'xf];\\  .

-s_ P = {2 b]lv 9 ;Ddsf ¿9 ;ª\Vofx¿}, Q = {1 b]lv 8 ;Ddsf ljhf]/ 
;ª\Vofx¿}

-v_ 	A = {2 n] efu hfg] 20 eGbf ;fgf ;ª\Vofx¿}, B ={10 eGbf ;fgf hf]/ 
;ª\Vofx¿}

-u_ 	C = {l, u, r, e},D = { r, u, l, e }
-3_ 	A = {16 sf u'0fgv08x¿}, B = {4 n] efu hfg] 16 ;Ddsf ;ª\Vofx¿}

5.  	 tn lbOPsf ;d"xx¿dWo]af6 ;dt'No ;d"x 5'6\ofpg'xf];\\ M 

cEof; 1.1
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-s_ A = {g, o, d} , B = {d, o, t}
-v_ A = {a, b, c, ..., x} , Y = {1, 2, 3, ..., 12} 
-u_ C = {l, i, n, e}, D = {f, i, l, e}
-3_ G = {1, 2, 3, 4, 5} , H = {x : x Pp6f 6 eGbf ;fgf] k|fs[lts ;ª\Vof xf]}

6. 	 olb lbOPsf ;d"xx¿ A = {0, 1, 2, 3} , B = {1, 2, 3}, C = {0}, D = { },  
E = {1, 2, 3} / F = {1} eP tnsf k|Zgx¿sf] pQ/ lbg'xf];\\ M

-s_ 	k|To]s ;d"xsf] ;b:o ;ª\Vof n]Vg'xf];\\ .

-v_ 	s'g s'g ;d"xsf ;b:o ;ª\Vof a/fa/ 5g\ <

-u_ 	;b:o ;ª\Vof a/fa/ eP/ klg cfk;df a/fa/ gx'g] ;d"xx¿ s'g s'g 
x'g\ <

-3_ s'g s'g ;d"xx¿ a/fa/ 5g\, n]Vg'xf];\\ .

7.  	 olb ;d"xx¿ A = {4, 5} / B = {c, d} 5g\ eg],

-s_ ;d"xx¿ A / B sf ;b:ox¿nfO{ slt tl/sfaf6 cnu cnu ¿kdf 
hf]8f ldnfpg ;lsG5, b]vfpg'xf];\\ . 

-v_ 	b'O{ ;d"xx¿ ;dt'No 5g\ ls 5}gg\, sf/0f;lxt n]Vg'xf];\\ .

8.  olb A = { a, b, c, d} / B = { a, b, c, d, e} eP,

-s_ 	s] A / B a/fa/ 5g\ <

-v_ A / B nfO{ a/fa/ agfpg s] ug'{knf{ <

kl/of]hgf sfo{

tkfO{F cfˆgf] ljBfnosf] sIffsf]7f jf 3/ l5d]s jl/kl/ ePsf j:t'x¿sf] 
;"rL tof/ kfg'{xf];\ . ;f] j:t'x¿sf] ;"rLaf6 ;dfg u'0fsf] cfwf/df 
km/s km/s ;d"xx¿sf] lgdf{0f ug'{xf];\ . tL ;d"xx¿nfO{ cjnf]sg u/L 
ltgLx¿sf] gfd / k|sf/ n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ . 

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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1.2	  ;j{Jofks ;d"x (Universal Set)
lj|mofsnfk 1

;Dk"0f{ ljBfyL{x¿ pko'St ;d"xdf ljefhg eO{ k|To]s ;d"xn] lgDgadf]lhdsf 
;ª\Vofsf] ;d"x 5nkmn u/L lgdf{0f ug'{xf];\ .

-s_ 	hf]/ (Even) ;ª\Vofx¿sf] ;d"x E
-v_ 	lahf]/ (odd) ;ª\Vofx¿sf] ;d"x O
-u_ 	ju{ (Square) ;ª\Vofx¿sf] ;d"x S
-3_ 	3g (Cube) ;ª\Vofx¿sf] ;d"x C
-ª_ 	¿9 (Prime) ;ª\Vofx¿sf] ;d"x P
-r_ 	;+o'Qm (Composite) ;ª\Vofx¿sf] ;d"x A

dflysf ;a} -s b]lv r ;Dd_ ;d"xx¿sf u'0f jf ljz]iftf 5nkmndf cfpg ;Sg] 
s'g} Pp6f ;d"x s] x'g ;S5 <

s] dflysf N = {k|fs[lts ;ª\Vofx¿} jf N = {1, 2, 3, 4, ...} df dflysf ;a} ;d"x¿ 
5nkmndf cfpg ;S5g\ <

To:t} u/L, cfkm\gf] sIffsf 5fqfx¿sf] ;d"x G, 5fqx¿sf] ;d"x B / 6f]kLnufpg] 
ljBfyL{x¿sf] ;d"x C agfpg'xf];\ .

oL tLgcf]6} ;d"xx¿sf u'0f jf ljz]iftf cfpg ;Sg] s'g} Pp6f lglZrt ;d"x s] 
xf]nf <

s] S = {sIffsf ;Dk"0f{ ljBfyL{x¿sf] ;d"x} df dflysf ;a} -tLgcf]6}_ ;d"xx¿ 
kb{5 <

s'g} Pp6f lglZrt ;d"xdf 5nkmnleq cfpg ;Sg] ;a} k|sf/sf ;d"xx¿ 
;dfj]z ePsf 5g\ eg] Tof] lglZrt ;d"xnfO{ ;j{Jofks ;d"x (Universal 
Set) elgG5 .  

;j{Jofks ;d"xnfO{ U n] hgfOG5 .
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lj|mofsnfk 2

pko'St ;d"xdf ljefhg eO{ tnsf] ;+jfb k9\g'xf];\ / 5nkmn u/L ;j{Jofks ;d"x 
s] x'g ;S5 < sIffdf k|:t't ug'{xf];\ .

¿k]z	 M 	 13 ;Ddsf lahf]/ ;ª\Vofx¿ 

gf]a'{ 	 M 	 o;df uGtL ;ª\Vof 16 t k/]g .
d~h' 	 M 	 14 ;Ddsf hf]/ ;ª\Vofx¿ 
;bfd 	 M 	 o;df ¿9 ;ª\Vofx¿ klg 5g\ t <

lbndfof 	M 	 o;df pko'St leGg 5g\ t <

sljtf 	 M 	 P Û o;df t bzdnj ;ª\Vof klg 5}g .

dflysf] 5nkmnsf cfwf/df ladnn] af]8{df n]v]sf] ;j{Jofks ;d"x kQf nufpg'xf];\ .

oxfF	 14 ;Ddsf k|fs[lts ;ª\Vofx¿sf] ;d"x (N) = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14} df dflysf ;a} ;d"xx¿ 5nkmndf cfpg ;S5g\ .

To;}n] oxfF ;d"x N ;j{Jofks ;d"x x'G5 .

pbfx/0f 1

;j{Jofks ;d"x (U) = 15 eGbf ;fgf k|fs[lts ;ª\Vofx¿sf] ;d"x 5 . ca, ;"rLs/0f 
ljlwaf6 tnsf ;d"xx¿ lgdf{0f ug'{xf];\ M

-s_ A = {15 eGbf ;fgf hf]/ ;ª\Vofx¿sf] ;d"x}
-v_ B = {15 eGbf ;fgf ¿9 ;ª\Vofx¿sf] ;d"x}

;dfwfg

oxfF	 U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14} 

-s_ 	A = {15 eGbf ;fgf hf]/ ;ª\Vofx¿sf] ;d"x}

∴	 A = {2, 4, 6, 8, 10, 12, 14}

-v_ 	B = {15 eGbf ;fgf ¿9 ;ª\Vofx¿sf] ;d"x}

∴ 	 B = {2, 3, 5, 7, 11, 13}
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1.	 ;j{Jofks ;d"x U = {25 eGbf ;fgf k|fs[lts ;ª\Vofx¿} 5 eg] ;"rLs/0f 
ljlwaf6 tnsf ;d"xx¿ n]Vg'xf];\ M 

-s_ 	A = {25 eGbf ;fgf ju{ ;ª\Vofx¿sf] ;d"x} 

-v_ 	lahf]/ ;ª\Vofx¿sf] ;d"x O
-u_ 	;+o'St ;ª\\Vofx¿sf] ;d"x C

2.  	 ;j{Jofks ;d"x U = {5 b]lv 20 ;Ddsf k"0f{ ;ª\Vofx¿} 5 . lbOPsf] ;j{Jofks 
;d"xsf cfwf/df ;"rLs/0f ljlwaf6 lgDgadf]lhdsf ;d"xx¿ lgdf{0f ug'{xf];\ M

-s_ 	hf]/ ;ª\Vofx¿sf] ;d"x E 
-v_ 	3 sf] ckjTo{x¿sf] ;d"x M3   
-u_ 	¿9 ;ª\Vofx¿sf] ;d"x P

3. 	 tnlbOPsf ;d"xx¿sf nflu Pp6f ;j{Jofks ;d"x U agfpg'xf];\ .

A = {2, 4, 6, 8, 10} / B = {1, 3, 5, 7, 9} 

4. 	 Pp6f ljBfnodf sIff 7 sf ljBfyL{x¿lar ePsf] tnsf] 5nkmnsf cfwf/df 
;j{Jofks ;d"x kQf nufpg'xf];\ M

8f]Ndf	 M 	o;df M4 ljrf/ ubf{ M4 = {4, 8, 12} x'G5 . 

cfof{		 M	 o;df z"Go 5}g t .

s[[i0ff	 M 	o;df 13 klg 5}g lg .

hfls/	 M	 P Û o;df leGg klg cfpFb}g .

;f]Nd'	 M	 o;df lahf]/ ;ª\Vof t Pp6f klg 5}g .

lht'		 M	 o;df bzdnj ;ª\Vof klg 5}g .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

cEof; 1.2
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1.3  pk;d"x (Subsets)
lj|mofsnfk 1

;a} ljBfyL{x¿ pko'St ;ª\Vofdf ;d"xdf a:g'xf];\ . k|To]s ;d"xn] Hofldlt afs;df 
x'g] tnsf cf}hf/x¿sf] ;d"xnfO{ ;j{Jofks ;d"x U dfGg'xf];\ .

U = {k|f]6«]S6/, ;]6 :Sjfo/, sDkf;, ?n/}
ca k|To]s ;d"xn] dflysf] ;j{Jofks ;d"xaf6 lgDgfg';f/sf] ;d"x lgdf{0f ug'{xf];\ M

1.	 ;j{Jofks ;d"xaf6 Pp6f dfq ;b:o ePsf ;d"xx¿

A = {k|f]6«]S6/}, B = {;]6 :Sjfo/}
C = {sDkf;}, D = {?n/}

2.	 b'O{cf]6f ;b:ox¿ ePsf ;d"xx¿

E = {k|f]6«]S6/, ;]6 :Sjfo/}
F = {k|f]6«]S6/, sDkf;}
G = {k|f]6«]S6/, ?n/}
H= {;]6 :Sjfo/, ?n/}
I = {;]6 :Sjfo/, sDkf;}
J = {sDkf;, ?n/}

3.	 tLgcf]6f ;b:o ePsf ;d"xx¿ 

K = {k|f]6«]S6/, ;]6 :Sjfo/, sDkf;}
L= {k|f]6«]S6/, sDkf;, ?n/}
M = {;]6«:Sof/, ;]6 :Sjfo/, ?n/}
N = {k|f]6«]S6/, ;]6 :Sjfo/, ?n/}

4.	 rf/cf]6f ;b:o ePsf ;d"xx¿

	 O = {k|f]6«]S6/, ;]6 :Sjfo/, sDkf;, ?n/}

5.	 Pp6f vfnL ;d"x

P = {}
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ca dflysf ;d"xsf cfwf/df tnsf k|Zgx¿df ;fyLx¿;Fu 5nkmn ug'{xf];\ M

-s_ 	s] ;d"x A sf ;b:o ;d"x U sf klg ;b:o x'g\ <

-v_ 	s] ;d"x B, C, D sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ x'g\ <

-u_ 	 s] ;d"x E, F, G, H, I / J sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ 
x'g\ <

-3_ 	 s] ;d"x K, L, M / N sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ x'g\ <

-ª_ 	 s] ;d"x O sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ x'g\ <

olb klxnf] ;d"xdf ePsf k|To]s ;b:o bf];|f] ;d"xsf] klg ;b:o eP klxnf] 
;d"xnfO{ bf];|f] ;d"xsf] pk;d"x elgG5 . pk;d"xnfO{ ⊆  jf ⊂ ;ª\s]tn] 
hgfOG5 . 

1.3.1		 pko'St / cg'ko'St pk;d"xx¿ (Proper and improper subsets)

lj|mofsnfk 2

k|To]s ljBfyL{n] Pp6f Pp6f ;d"x agfpg'xf];\ .

	 P = {1, 2, 3}
ca 	cfkm"n] agfPsf] ;d"xaf6 aGg] pk;d"xx¿ agfpg'xf];\ / tn lbOPsf k|Zgdf 

5nkmn ug'{xf];\ M

A = {1}, B = {2} C = {3}
D = {1, 2}, E = {1, 3} F = {2, 3}
G = {1, 2, 3}, E = {}

-s_ 	P sf ;a} ;b:ox¿ lnP/ agfOPsf] pk;d"x s'g xf] < of] s:tf] pk;d"x xf] <

-v_ 	P sf s]xL efu ;b:ox¿ lnP/ agfOPsf pk;d"xx¿ s'g s'g x'g < oL 
pk;d"xx¿nfO{ s:tf pk;d"x elgG5 <

-u_ 	s] vfnL ;d"xnfO{ s'g} klg ;d"xsf] pko'St pk;d"x eGg ;lsG5 <

-3_ 	s] a/fa/ ;d"xx¿ cfk;df cg'ko'St pk;d"xx¿ x'G5g\\ <

-ª_ 	 pko'St pk;d"x / cg'ko'St pk;d"xnfO{ ul0ftLo ;ª\s]tdf s;/L hgfOG5 <
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1. 	olb s'g} ;j{Jofks ;d"x U jf cGo ;d"xx¿ A, B, C, ... cflbaf6 s]xL 
dfq ;b:ox¿ lnP/ s'g} pk;d"x agfOG5 eg] To;nfO{ pko'St pk;d"x 
(proper subset) elgG5 . o;nfO{ ⊂ ;ª\s]tn] hgfOG5 .

2. 	 olb s'g} ;j{Jofks ;d"x U jf cGo ;d"xx¿ A, B, C, ... cflbaf6 pSt 
;d"xsf ;a} ;b:ox¿ lnP/ pk;d"x agfOG5 eg] To;nfO{ cg'ko'St 
pk;d"x (Improper Subset) elgG5 . o;nfO{ ⊆ ;ª\s]tn] hgfOG5 .

3. 	vfnL ;d"x ;a} ;d"xsf] pko'St pk;d"x x'G5 .

4. 	 a/fa/ ;d"xx¿ cfk;df cg'ko'St pk;d"xx¿ x'G5g\\ .

pbfx/0f 1

tn lbOPsf ;j{Jofks ;d"x (U) af6 lgdf{0f u/LPsf ljleGg pk;d"xx¿dWo] pko'St 
pk;d"x / cg'ko'St pk;d"x 5'6\ofpg'xf];\ .

U = {a, e, i, o, u}
A = {a, e}
B = {e, o, u}
C = {a, e, i, o, u}

;dfwfg

oxfF 	pk;d"xx¿ A / B  pko'St pk;d"xx¿ x'g\ .

	 To:t} pk;d"x C cg'ko'St pk;d"x xf] .

1.	  olb ;d"x F = {;okqL, u'nfkm, u'/fF;} 5 eg] 

-s_ 	;d"x F af6 aGg] Ps ;b:oLo pk;d"x agfO{ gfdfs/0f ug'{xf];\ . 

-v_ 	;d"x F af6 aGg] b'O{ ;b:oLo pk;d"x agfO{ gfdfs/0f ug'{xf];\ .

-u_ 	;d"x F  af6 ;a} ;b:o lnP/ pk;d"x agfO{ u/L gfdfs/0f ug'{xf];\ .

-3_ 	;d"x F  af6 s'g} klg ;b:o gePsf] pk;d"x agfO{ gfdfs/0f ug'{xf];\ .

cEof; 1.3
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2. 	 k|Zg (1) df agfOPsf pk;d"xx¿af6 pko'St  pk;d"x / cg'ko'St pk;d"x 
5'6\ofpg'xf];\ .

3. 	 olb A = {1, 2, 3, 4} eP B = {2, 3, 4}  / C = {4, 3, 2, 1} dWo] s'g rfxLF A  
sf] pko'St pk;d"x xf] <

4. 	 ;d"x A = {a, b, c} af6 aGg ;Sg] ;a} pk;d"xx¿ lgdf{0f ug'{xf];\ . 

5. 	 tnsf ;d"xx¿af6 aGg ;Sg] pko'St pk;d"xx¿ n]Vg'xf];\ M

-s_ P = {a, b} 	 -v_ Q = {4, 5} 	 -u_ R = {p, a, r}

6. 	 tnsf] tflnsf sfkLdf agfO{ eg'{xf];\ .

;d"x pk;d"xx¿ pko'St pk;d"xx¿ cg'ko'St 
pk;d"xx¿

{1}

{1, 2}

{1, 2, 3}

7.	 s'g} Pp6f ;d"xnfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ . pSt ;d"xaf6 aGg ;Sg] 
hlt ;a} pk;d"x n]Vg'xf];\ . To;af6 pko'St pk;d"x / cg'ko'St pk;d"xx¿ 
5'6\ofO{ sIffdf k|:t't ug'{xf];\ .

kl/of]hgf sfo{

tkfO{FFsf] sIffsf]7fdf ePsf j:t'x¿sf] ;"rL tof/ ug'{xf];\ . u'0fsf 
cfwf/df ;d"xx¿ agfpg'xf];\ . tL k|To]s ;d"xaf6 aGg] pk;d"xx¿ 
lgdf{0f u/L k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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ldl>t cEof;

1.	 ;d"x A = {6 sf] u'0fgv08x¿sf] ;d"x} / B = {10 eGbf ;fgf ¿9  
;ª\Vofx¿sf] ;d"x} eP
-s_	;d"x A = ;d"x B nfO{ ;"rLs/0f / ;d"x lgdf{0f ljlwdf n]Vg'xf];\\ . 
-v_	 ;d"x A / ;d"x B ;dt'No jf a/fa/ s:tf ;d"xx¿ x'g\, lsg <

2.  	vfnL ;d"xsf] Pp6f pbfx/0f JofVof ljlwdf n]Vg'xf];\\ . 
3.  	;d"xx¿ A = {1, 2, 3, 4, 5} / B = {a, b, c, d, e,} x'Fbf  A / B a/fa/ x'Fb}gg\ 

lsg, sf/0f n]Vg'xf];\\ .

4.	 ;d"x A = {10 eGbf 7'nf hf]/ ;ª\Vofx¿sf] ;d"x} / B = {10 eGbf ;fgf hf]/ 
;ª\Vofx¿sf] ;d"x} eP, 
-s_ ;d"x A / ;d"x B nfO{ ;"rLs/0f / ;d"x lgdf{0f ljlwdf n]Vg'xf];\\ .
-v_ ;d"x A / ;d"x B ;Lldt jf c;Lldt s:tf ;d"x x'g\ < lsg n]Vg'xf];\\ . 

5.	 tnsf ;d"xx¿sf] pk;d"xx¿ kQf nufpg'xf];\ M
-s_ M = {3, 4} 	 -v_ N = {a, e, i} 	 -u_ R = {2, 4, 6} 

6.	 ;d"x A = {1, 3, 5, 6} af6 aGg ;Sg] s'g} kfFr cf]6f pk;d"xx¿ agfpg'xf];\ .
7. 	 olb A = {1, 2, 3}, B = {1, 3}  / C = {3, 2} eP A sf] pko'St pk;d"x s'g 

xf]nf <
8. 	 olb P = {a, b, c}, Q = {c, b, a}  / R = {a, c} eP P sf] cg'ko'St pk;d"x s'g 

xf] <

9. 	 olb  U = {1, 3, 5, 7, 9} eP tn lgdf{0f u/LPsf] pk;d"xx¿ x]/L pko'St / 
cg'ko'St pk;d""x 5'6\ofpg'xf];\ . 
-s_ 	E = {3, 5, 9} 	 -v_ F = {1, 3, 5, 7} 	 -u_ G = {1, 3, 5, 7, 9}

10. 	 tnsf ;d"xx¿sf] pko'St pk;d"xx¿ lgdf{0f ug{'xf];\ .
-s_ A = {1, 2} 	-v_ B = {5, 10, 15} 	 -u_ C = {3, 6, 9} 

11. 	 M = {3 n] lgM z]if efu hfg] 3 b]lv 15 ;Ddsf k|fs[lts ;ª\Vofx¿} lbOPsf] 
5 . ;d"x M af6 b'O{cf]6f pko'St / Pp6f cg'ko'St pk;d"x agfpg'xf];\ . 
s] cg'ko'St pk;d"x PseGbf a9L agfpg ;lsG5 <

12. 	 ;d"x P = {6 sf u'0fgv08x¿} af6 pko'St / cg'ko'St pk;d"x¿ lgdf{0f u/L 
;ª\s]tåf/f b]vfpg'xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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2.0	 k'g/jnf]sg (Review)
tn lbOPsf] ;ª\Vof rf6{ eg'{xf];\ / lgisif{ sIffdf 5nkmn ug'{xf];\ M

;ª\Vof pSt ;ª\VofnfO{ 
cfkm}Fn] u'0fg ubf{

pSt ;ª\Vofsf] 
ju{ ;ª\Vof

b'O{cf]6f p:tf p:t} 
u'0fgv08dWo] Pp6f 

u'0fgv08 lnFbf
1 1 × 1 = 1 1 1

2 2 × 2 = 4 4 2

3

4

5

6

7

8

9

10

●	 s'g} ;ª\VofnfO{ cfkm};Fu u'0fg ubf{ cfpg] u'0fgkmnnfO{ ju{ ;ª\Vof elgG5 .

● 	 s'g} klg ju{ ;ª\Vofsf b'O{cf]6f p:tf p:t} u'0fgv08x¿ x'G5g\\ eg] tL 
u'0fgv08x¿dWo] Pp6fnfO{ To; ;ª\Vofsf] ju{d"n elgG5 . s'g} ;ª\Vofsf]   
ju{d"n (square root) nfO{ hgfpg … Ú ;ª\s]tsf] k|of]u u/]/ n]lvG5 . 

	 h:t} M 64  = 82  = 8 x'G5 . 

kf7 2
k"0f{ ;ª\Vof 

(Whole Number)
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2.1	 ;ª\Vofsf] ju{ / ju{d"n (Square and Square Root of the 
Number)

lj|mofsnfk 1

1.	 s'g} Pp6f ju{ ;ª\Vof lng'xf];\, h:t} 64

2.	 ca pSt ;ª\Vofaf6 j|mdzM lahf]/ ;ª\Vofx¿ 1, 3, 5, 7, 9, 11 36fpFb} 
hfg'xf];\ . hlt k6sdf z"Go cfpF5 ToxL g} ju{ x'G5 .

64 − 1 	 = 	 63
63 − 3 	 = 	 60
60 − 5 	 = 	 55
55 − 7 	 = 	 48
48 − 9 	 = 	 39
39 − 11 	 = 	 28
28 − 13 	 = 	 15
15 − 15 	 = 	 0

slt k6sdf glthf z"Go cfof] <

cf7f}F k6sdf glthf z"Go cfPsfn] 64 sf] ju{d"n 8 xf] .

2.1.1	 ¿9 v08Ls/0f ljlwaf6 ju{d"n (Square root Prime Factorisation 
Method)

lj|mofsnfk 2

tnsf] pbfx/0f x]/L ;f]lwPsf k|Zgx¿df 5nkmn ug'{xf];\ M

6 / 36 sf ¿9 u'0fgv08x¿ lgsfNbf,

6 = 2 × 3	 36 = 2 × 2 × 3 × 3

2 36
2 18
3 9

3

2 6
3
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ca 36 sf] ju{d"n lgsfNbf, 

	 = 36
	 = 2 × 2 × 3 × 3

	 = 22 × 33

	 = 2 × 3
	 = 6
ctM 36 sf] ju{d"n 6 x'G5 . 

¿9 u'0fgv08 ljlwaf6 ju{d"n lgsfNbf ckgfpg'kg]{ k|lj|mof M

●	 lbOPsf] ;ª\Vofsf] ¿9 u'0fgv08x¿ lgsfNg] 
●	 ¿9 u'0fgv08nfO{ ‘ ’ lrx\g leq /fVg] 
● 	 hf]8f hf]8f ;ª\VofnfO{ 3ftfª\ssf ¿kdf n]Vg] 
● 	 k|To]s hf]8fsf] Pp6f Pp6f ;ª\Vof d"n lrx\g aflx/ n]Vg] / 

u'0fg ug]{ 
● 	 k|fKt u'0fgkmn g} ;f] ;ª\Vofsf] ju{d"n x'G5 .

pbfx/0f 1

1225 sf] ¿9 v08Ls/0f ljlwaf6 ju{d"n lgsfNg'xf];\ M

;dfwfg

oxfF 1225 sf] ¿9 u'0fgv08 lgsfNbf, 5 1225
5 245
7 49

7

-s_	 ;ª\Vof 6 / 36 lar s:tf] ;DaGw 5 <

-v_	 ;ª\Vof 6 sf] ¿9 u'0fgv08x¿dWo] 2 sltcf]6f 5 <

-u_	 ;ª\Vof 6 sf] ¿9 u'0fgv08x¿dWo] 3 sltcf]6f 5 <

-3_	 ;ª\Vof 36 sf] ¿9 u'0fgv08x¿dWo] 2 / 3 slt sltcf]6f 5g\ <

-ª_	 ju{ ;ª\Vof / ju{d"nsf ¿9 u'0fgv08x¿df s] km/s kfpg'eof], lgisif{ 
lgsfNg'xf];\ .
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pbfx/0f 2

Pp6f juf{sf/ ;]ldgf/ xnsf] If]qkmn 625m2 eP To;sf] nDafO kQf nufpg'xf];\ M

;dfwfg

oxfF 625 sf] ¿9 u'0fgv08 lgsfNbf,

ca 625 sf] ju{d"n lgsfNbf,

= 625

= 5 × 5 × 5 × 5

= 52 × 52

= 5 × 5

= 25
ctM pSt ;]ldgf/ xnsf] nDafO 25m /x]5 . 

5 625
5 125
5 25

5

ca 1225 sf] ju{d"n lgsfNbf,

= 1225
= 5 × 5 × 7 × 7
= 52 × 72

= 5 × 7
= 35
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4 2
4    17  64

+ 4 – 16
82     1 64 
+ 2 −1 64
84         0

2.1.2		 efu ljlwaf6 ju{d"n (Square root by Division Method)

lj|mofsnfk 3

tn lbOPsf pbfx/0f cjnf]sg u/L efu ljlwaf6 ju{d"n lgsfNg] tl/sf af/]df 
5nkmn ug'{xf];\ M

pbfx/0f 3

1764 sf] efu ljlwaf6 ju{d"n lgsfNg'xf];\ M

-s_	 1764 sf cª\sx¿nfO{ s;/L hf]8L  
agfOPsf] 5 <

-v_	 klxnf 4 n] g} lsg efu u/Lof] <
-u_	 k'gM 4 sf] tn 4 nfO{ /fv]/ lsg hf]l8of] <
-3_	 s] ;w}F efu ubf{ efhs / efukmndf Pp6} 

;ª\Vof lng'kb{5, lgisif{ lgsfNg'xf];\ .

tl/sf
1.	 ;ª\Vofsf] Pssf] :yfgaf6 hf]8f hf]8f ldnfpFb} hfg'k5{ .
	 h:t} M  17  64
2.	 klxnf] hf]8f 17 nfO{ ju{ ;ª\Vofdf ljrf/ ubf{ 17 eGbf ;fgf] t/ 

;j}eGbf 7'nf]] ju{ ;ª\Vof 16 x'G5 . o;sf] ju{d"n 4 cfpg] u/L lx-
;fa u/LG5 .

3.	 4 nfO{ tn dfly /fv]/ u'0fgkmn 17 sf] tnk6\l6 /fvL 36fpg'kb{5 . 
clg cufl8sf] 4 / 4 nfO{ hf]8 lrx\g /fvL hf]8\g'kb{5 .

4.	 z]if cfPsf] 1 ;Fu csf]{ hf]8f ;ª\Vofx¿ 64 nfO{ tn emfg'{kb{5 . ca 
efHo 164 x'G5 .

5.	 ca 82 sf] bzsf] :yfgsf] ;ª\Vofn] efHo 164 sf] bzsf] :yfg / 
;o :yfgsf] ;ª\Vof 16 nfO{ efu hfg] efukmn cg'dfg ug'{k5{ / 
glhssf] ;ª\Vofn] u'0fg ug'{kb{5 . oxfF 16 nfO{ 8 n] 2 k6s efu 
hfG5 .

6.	 ca z]if 0 cfPsfn] 1764 sf] ju{d"n 42 x'G5 .
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pbfx/0f 4

95481 sf] efu ljlwaf6 ju{d"n lgsfNg'xf];\ M

;dfwfg 

oxfF
3 0 9

3  9 54  81
+ 3 – 9
60    0 54 

+  0  −     0
609

+    9
0 54 81
− 54 81

618    0

ctM 95481 sf] ju{d"n 309 x'G5 .

●	 oxfF 9 54 81 nfO{ Pssf] :yfgaf6 hf]8L 
ldnfpFbf 9 54  81   x'G5 .

●	 klxnf] k6s 54 emfg'{ kb{5 . t/ 6 kl5 
0 afx]s s'g} cª\s /fVbf 54 nfO{ efu 
ug{ ldNb}g . To;}n] 6 sf] kl5 z"Go /fv]/ 
efu u/L;s]kl5 81 nfO{ emf/]/ 5481  
nfO{ efu u/LPsf] 5 .

144
169

  sf] ju{d"n lgsfNg'xf];\ M

;dfwfg

oxfF 
144
169  sf] ju{d"n lgsfNbf,

= 
144
169

= 2 × 2 × 2 × 2 × 3 × 3
13 × 13

= 22 × 22 × 33

132

= 2 × 2 × 3
13

= 12
13

●	 c+z / x/sf] 5'6\6f5'6\6} 
ju{d"n lgsfNg' kb{5 .

●	 leGgsf] ;/n u/L pQ/ 
n]Vg'kb{5 .

pbfx/0f 5
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1.	 tnsf tYox¿ l7s eP l7s (√) lrx\g / a]l7s eP j|m; (×) lrx\g nufpg'xf];\ .

-s_	s'g} klg ;ª\Vofsf] Pssf] :yfgdf 0, 1, 4, 5, 6 / 9 5g\ eg] Tof] ;ª\Vof 
ju{ ;ª\Vof x'G5 .

-v_	ju{d"n eg]sf] ju{sf] pN6f] lj|mof xf] . 

-u_	 s'g} klg ju{ ;ª\Vofsf] cGtdf hf]/ ;ª\Vofdf z"Gox¿ 5g\ eg] Tof] klg 
ju{ ;ª\Vof x'G5 .

-3_	 169000 ju{ ;ª\Vof xf] .

2.	 tn lbOPsf ;ª\Vofsf ¿9 v08Ls/0f ljlwaf6 ju{d"n lgsfNg'xf];\ M

-s_	169	 -v_ 324	 -u_ 1225	 -3_ 5625	 -ª_ 121 × 196
3.	 tn lbOPsf ;ª\Vofsf] efu ljlwaf6 ju{d"n lgsfNg'xf];\ M

-s_	2304	 -v_ 8836	 -u_ 9801	 -3_ 11025	 -ª_ 95481
4.	 tn lbOPsf leGgsf] ju{d"n lgsfNg'xf];\ M

	 -s_ 
625

1024
 	 -v_ 49

81
 	 -u_ 

324
1225

	 -3_ 
1225
2916

 

5.	 s] 500 ju{ ;ª\Vof xf] < ¿9 v08Ls/0f ljlwaf6 k/LIf0f ug'{xf];\ .

6.	 s] 325 ju{ ;ª\Vof xf] < olb xf]Og eg] s'g ;ª\Vofn] u'0fg ubf{ 325 nfO{ ju{ 
;ª\Vof agfpg ;lsG5, kQf nufpg'xf];\ .

s] 12675 ju{ ;ª\Vof xf] < olb xf]Og eg] 12675 nfO{ s'g ;ª\Vofn] efu ubf{ efukmn 
ju{ ;ª\Vof aGb5, kQf nufpg'xf];\ M

;dfwfg

oxfF  12675 = 3 × 5  × 5 × 13 × 13 
b'O{cf]6f p:tf p:t} ;ª\Vofx¿sf] hf]8L agfpFbf,

3 × 52 × 132 
b'O{cf]6f p:tf p:t} ;ª\Vofx¿sf] hf]8L agfpFbf 3 sf] hf]8L 5}g . To;}n] 12675 
ju{ ;ª\Vof xf]Og . 12675  nfO{ 3 n] efu ubf{ cfpg] ;ª\Vof ju{ ;ª\Vof aGb5 . 

ctM cfjZos ;ª\Vof = 3 

5 12675
5 4225
5 845

13 169
13

pbfx/0f 6

cEof; 2.1
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7.	 Pp6f juf{sf/ hUufsf] nDafO 37 m eP To;sf] If]qkmn kQf nufpg'xf];\ .
8.	 Pp6f juf{sf/ ;]ldgf/ xnsf] If]qkmn 729 m2 eP To;sf] nDafO kQf  

nufpg'xf];\ .
9.	 ;fdflhs lzIfsn] sIff 7 sf ljBfyL{nfO{ xg'dfg9f]sf 3'dfpg nfg'eP5 . 

ljBfyL{x¿n] vfPsf] vfhfsf] /sd ?= 15625 eP5 . ;a} ljBfyL{x¿n] ljBfyL{ 
;ª\Vof a/fa/sf] vfhf vfPsf /x]5g\ eg] ljBfyL{ ;ª\Vof kQf nufpg'xf];\ .

10.	 196 sf] ju{d"n slt x'G5 < nuftf/ 36fpg] k|lj|mofaf6 kQf nufpg'xf];\ .
11.	 sIff 7 sf ljBfyL{x¿n] af9LkLl8tsf] ;xof]usf nflu hDdf ?= 2500 lb-

P5g\ . k|To]s ljBfyL{n] sIffdf hlt ljBfyL{ 5g\ Toltg} lbPsf lyP . sIffdf 
slt ljBfyL{ /x]5g\, kQf nufpg'xf];\ .

12.	 1021 df s'g ;a}eGbf ;fgf] ;ª\Vof hf]8\bf ju{ ;ª\Vof aGb5 < pSt ;ª\Vof 
kQf nufpg'xf];\ .

13.	 18227 af6 s'g ;a}eGbf ;fgf] ;ª\Vof 36fpFbf ju{ ;ª\Vof aGb5 < pSt  
;ª\Vof kQf nufpg'xf];\ .

14.	 s] 7200 ju{ ;ª\Vof xf] < olb xf]Og eg] 7200 nfO{ s'g ;ª\Vofn] efu ubf{ 
efukmn ju{ ;ª\Vof aGb5, kQf nufpg'xf];\ .

kl/of]hgf sfo{

tkfOFsf] ljBfnosf ljBfyL{ ;ª\Vof l6kf]6 ug'{xf];\ . pSt ;ª\Vof ju{ 
;ª\Vof xf] jf xf]Og k/LIf0f ug'{xf];\ . olb ju{ ;ª\Vof xf]Og eg] ju{ ;ª\Vof 
agfpg s'g ;ª\Vofn] u'0fg ug'{kb{5 < kQf nufpg'xf];\ / sIffsf]7fdf 
k|:t't ug'{xf];\ .

1.	 lzIfsnfO{ b]vfpg'xf];\ .

2. -s_ 13	 -v_ 18	 -u_ 35	 -3_ 75	 -ª_ 154
3. -s_ 48	 -v_ 94	 -u_ 99	 -3_ 105	 -ª_ 309
4. -s_ 25

32 	 -v_ 7
9	 -u_ 18

35 	 -3_ 35
54 	 5. xf]Og

6. xf]Og, 13 n] u'0fg ubf{ ju{ ;ª\Vof aGb5 .

7.	 1369 m2	 8. 27	 9. 125	 10.  14	 11. 50  hgf
12.	 3	 13. 2	 14. 2

pQ/ 
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2.4	 ;ª\Vofsf] 3g / 3gd"n (Cube and Cube Roots)

2.4.0		 k'g/jnf]sg (Review)

lrqdf k|To]s e'hf 3 cm ePsf] 3gfsf/ j:t' b]
vfOPsf] 5 . o; j:t'sf] cfotg slt x'G5 < 
cfotg lgsfNg s] u/LG5, 5nkmn ug'{xf];\ .

oxfF 3gfsf/ j:t'sf] cfotg 
(v) 	 = 3 cm × 3 cm × 3 cm 

	 = 27 cm3 x'G5 .

tLgcf]6f pxL ;ª\Vofsf] u'0fgkmnnfO{ 3g ;ª\Vof elgG5, h:t} M s'g} 
;ª\Vof 2 eP 2 sf] 3g ;ª\Vof 23 x'G5 . cyf{t\ 2 × 2 × 2 = 8 x'G5 .

pbfx/0f 1

;ª\Vof 5 sf] 3g ;ª\Vof lgsfNg'xf];\ M

;dfwfg

oxfF 5 sf] 3g ;ª\Vof	= 5 × 5 × 5 

	 = 125 x'G5 .

ctM 5 sf] 3g ;ª\Vof	= 125 x'G5 .

pbfx/0f 2

tkfO{Fsf] 3/df vfg]kfgL ;l~rt ug{sf nflu 6 ft nDafO 6 ft rf}8fO / 6 ft prfO ePsf] 
Pp6f 6\ofª\sL hldgd'lg lgdf{0f ug{ nfluPsf] 5 . pSt 6\ofª\sL lgdf{0f ug{sf nflu 
hldgd'lg slt 3g ld6/sf] vfN8f] cfjZos knf{ <

;dfwfg 

oxfF 10 sf] 3g ;ª\Vof g} cfjZos ;ª\Vof xf] .

hldgd'lgsf] vfN8fsf] cfotg (v)  = 6 × 6 × 6 
		  = 216 m3

ctM cfjZos vfN8fsf] cfotg 216 3gld6/ x'G5 . 
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s'g} 3g ;ª\Vofsf] tLgcf]6f p:t} u'0fgv08x¿dWo] Pp6fnfO{ pSt 
;ª\Vofsf] 3gd"n elgG5, h:t} M 8 = 2 × 2 × 2 df 2 3gd"n xf] .

cyf{t\ 83  = 233  = 2 x'G5 .

;ª\Vof pxL ;ª\VofnfO{  
tLg k6s u'0fg ubf{ 

cfpg] u'0fgkmn

pSt ;ª\Vofsf] 3g 
;ª\Vof

tLgcf]6f p:tf p:t} 
u'0fgv08dWo] Pp6f 

u'0fgv08
1 1 × 1 × 1 = 1 1 1
2 2 × 2 × 2 = 8 8 2
3 3 × 3 × 3 = 27 27 3
4
5
6
7
8
9

pbfx/0f 3

512 sf] 3gd'n lgsfNg'xf];\ M

;dfwfg

oxfF 	512 sf] ¿9 u'0fgv08 lgsfNbf,

	 512 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4

2

lj|mofsnfk 1

tn lbOPsf] ;ª\Vof rf6{ eg'{xf];\ / lgisif{df 5nkmn ug'{xf];\ M

2.4.1	 ¿9 v08Ls/0f ljlwaf6 ;ª\Vofsf] 3gd"n (Cube Root by Prime 
Factorisation Method)
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ca 	512 sf] 3gd"n

	 = 5123

	 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 23

	 = 23 × 23 × 233

	 = 2 × 2 × 2
	 = 8

tl/sf
●	 lbOPsf] ;ª\Vofsf] ¿9 

u'0fgv08 lgsfNg]
●	 ¿9 u'0fgv08nfO{ 3

lrx\gleq /fVg]
● 	tLg tLgcf]6f ;ª\Vofsf] Ps 

hf]8fsf b/n] hf]8f agfpg]
● 	k|To]s hf]8fsf] Pp6f Pp6f  

;ª\Vof lng] / u'0fg ug]{
● 	k|fKt u'0fgkmn g} ;f] 

;ª\Vofsf] 3gd"n x'G5 .

pbfx/0f 4

Pp6f 3gfsf/ 6\ofª\sLsf] cfotg 4096 m3 5 eg] ;f] 6\ofª\sLsf] prfO 
lgsfNg'xf];\ M

;dfwfg

oxfF 6\ofª\sLsf] cfotg (v) = 4096 m3

6\ofª\sLsf] prfO lgsfNgsf nflu 4096 sf] 3gd"n lgsfNg'kb{5 .

To;}n] 4096 sf] 3gd"n lgsfNbf,

= 40963

= 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 23

= 23 × 23 × 23 × 233

= 2 × 2 × 2 × 2

= 16

ctM pSt 3gfsf/ 6\ofª\sLsf] prfO 16 m /x]5 .

2 4096
2 2048
2 1024
2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4

2
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1.	 tn lbOPsf ;ª\Vofx¿sf] 3g ;ª\Vof lgsfNg'xf];\ M

	 -s_ 7	 -v_ 12	 -u_ 13		 -3_ 15	

	 -ª_ 21	 -r_ 30	 -5_ 42

2.	 tn lbOPsf ;ª\Vofx¿sf] 3gd"n lgsfNg'xf];\ .

	 -s_ 8	 -v_ 343	 -u_ 1000	 -3_ 8000

3.	 25 m nDafO ePsf] Pp6f 3gfsf/ sf]7fsf] cfotg slt x'G5 <

4.	 vfg]kfgL cfof]hgfn] 27 m nDafO ePsf] 3gfsf/ 6\ofª\sL lgdf{0f u/]5 . pSt 
6\ofªsLsf] Ifdtf slt xf]nf < (1 m3 = 1000 l)

5.	 s] 392 3g ;ª\Vof xf] < olb xf]Og eg] s'g ;ª\Vofn] u'0fg ubf{ 392  
3g ;ª\Vof x'G5 < ¿9 v08Ls/0f ljlwaf6 kQf nufpg'xf];\ .

6.	 1728 3g ;ª\Vof xf] jf xf]Og < ¿9 v08Ls/0f ljlwaf6 k/LIf0f ug'{xf];\ .

7.	 k|dfl0ft ug'{xf];\ M 273  × 1253    =  27 × 1253

8.	 s] 2916 3g ;ª\Vof xf] < olb xf]Og eg] s'g ;ª\Vofn] 2916 nfO{ efu ubf{ 
3g ;ª\Vof aGb5 <

pbfx/0f 5

s] 1323 3g ;ª\Vof xf] < olb xf]Og eg] 1323 nfO{ sltn] u'0fg ubf{ 3g ;ª\Vof aGb5, 
kQf nufpg'xf];\ M

;dfwfg

oxfF	1323 	= 3 × 3 × 3 × 7 × 7
		  = 33 × 72

1323 sf ¿9 u'0fgv08x¿dWo] 7 b'O{cf]6f dfq 5 . 1323  3g ;ª\Vof x'g csf]{ 
Pp6f 7 klg rflxG5 .
ctM cfjZos ;ª\Vof 7 xf] h;n] 1323 nfO{ u'0fg ubf{ u'0fgkmn 3g ;ª\Vof 
aGb5 .

3 1323
3 441
3 147
7 49

7

cEof; 2.2
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kl/of]hgf sfo{

xfd|f] b}lgs hLjgdf k|of]u eO/x]sf 3g / 3g ;ª\Vof ;DaGwL sDtLdf 
kfFrcf]6f pbfx/0f vf]hL u/L n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .

1.  	 -s_ 343	 -v_ 1728	 -u_ 2197	 -3_	 3375

	 -ª_ 9261	 -r_ 27000	 -5_ 74088	

2.  	 -s_ 2	 -v_ 	 7	 -u_	 10	 -3_	 20
3. 	 15625 m3	 4. 19683000 l	
5. 	 xf]Og, 7 n] u'0fg ubf{ 3g ;ª\Vof x'G5 .	 6. xf] .

8. 	 4	 9. 3	

9.	 3993 nfO{ s'g ;ª\Vofn] efu ubf{ efukmn 3g ;ª\Vof aGb5 < pSt 
efukmnsf] 3gd"n lgsfNg'xf];\ .

10.	 1 b]lv 10 ;Ddsf k|fs[lts ;ª\Vofx¿sf] 3g ;ª\Vof lgsfNg'xf];\ . tn 
lbOPcg';f/ k/LIf0f ug'{xf];\ / n]Vg'xf];\ M

-s_	s] k|fs[lts lahf]/ ;ª\Vofx¿sf] 3g ;ª\Vof klg lahf]/ g} x'G5 <

-v_	s] k|fs[lts hf]/ ;ª\Vofx¿sf] 3g ;ª\Vof klg hf]/ ;ª\Vof x'G5 < 

2.5	 dxQd ;dfkjt{s (Highest Common Factor)

tnsf] vfnL 7fpF eg'{xf];\ / 5nkmn ug'{xf];\ M

20 sf u'0fgv08x¿ = { ....... }
35 sf u'0fgv08x¿ = { ....... }
20 / 35 sf ;femf u'0fgv08x¿ = { ....... }
20 / 35 sf ;a}eGbf 7'nf] ;femf u'0fgv08 =  ....... 
20 / 35 sf] d=;= = { ....... }

2.5.0 	   k'g/jnf]sg (Review)

pQ/ 
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lbOPsf ;ª\Vofx¿sf ;femf u'0fgv08x¿dWo] ;a}eGbf 7'nf]] ;femf u'0fgv08nfO{ 
dxQd ;dfkjt{s elgG5 .

2 40
2 20
2 10

5

2 30
3 15

5

¿9 v08Ls/0f ljlw (Prime Factorization Method)
  tl/sf 1

tn lbOPsf] cj:yfsf] cjnf]sg u/L ;f]lwPsf k|Zgx¿sf af/]df ;d"xdf 5nkmn 
ug'{xf];\ M

xl/dfofn] pgsf] cfkm\gf] hGdlbgdf 30 cf]6f :ofp / 40 cf]6f s]/f j[4f>ddf  
/xg'ePsf cfdfa'afx¿nfO{ afF8\g] ;f]r u/L5g\ . 

-s_ pgn] a9Ldf slt hgfnfO{ a/fa/ ;ª\Vofdf :ofp / s]/f af8\g 
;lSng\ <

-v_	k|To]sn] slt sltcf]6f kfpnfg\ <
-u_	 of] kQf nufpg] ul0ftLo k|lj|mof s] xf]nf <

o;sf nflu lbOPsf ;ª\Vofx¿ 30 / 40 nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf]]  
;ª\Vof kQf nufpg'kg]{ x'G5 .

30 = 2 × 3 × 5
40 = 2 × 2 × 2 × 5

30 ÷10 = 3
40 ÷10 = 4

;femf u'0fgv08 = 2 × 5 = 10

30 / 40 nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf]] ;ª\Vof 10 xf] . To;}n] xl/dfofn] 10 
hgfnfO{ a/fa/ ;ª\Vofdf :ofp / s]/f afF8\g ;lS5g\ . k|To]s 10 hgfnfO{ 3/3 cf]6f 
:ofp / 4/4 cf]6f s]/f afF8\g ;lS5g\ .

	 lbOPsf ;ª\Vofx¿nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf]] ;ª\Vof d=;= xf] .

lj|mofsnfk 1

2.5.1		 dxQd ;dfkjt{s -d=;=_ kQf nufpg] ljlwx¿
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;ª\Vofx¿ 100, 125 / 200 sf] ¿9 v08Ls/0f ljlwaf6 d=;= lgsfNg'xf];\ .

;dfwfg

oxfF

100 = 2 × 2 × 5 × 5
125 = 5 × 5 × 5
200 = 2 × 2 × 2 × 5 × 5

;femf u'0fgv08x¿ = 5×5	 = 25

ctM d=;= = 25 x'G5 .

2 100
2 50
5 25

5

2 200
2 100
2 50
5 25

5

5 125
5 25

5

●	 lbOPsf ;ª\Vofx¿sf] ¿9 
u'0fgv08x¿ lgsfNg'xf];\ .

●	 tLdWo] ;femf ¿9  
u'0fgv08x¿ lng'xf];\ .

● 	;femf ¿9 u'0fgv08x¿sf] 
u'0fgkmn lgsfNg'xf];\ .

● 	;f]xL u'0fgkmn g} d=;= xf] .

7'nfÞ 7'nf ;ª\Vofx¿ lbOPsf] cj:yfdf efu ljlwaf6 d=;= lgsfNg' pko'St 
dflgG5 . o; ljlwdf lbOPsf ;ª\Vofx¿dWo] ;fgf] ;ª\Vofn] 7'nf]] ;ª\VofnfO{ efu  
ub}{ hfg'kb{5 .

pbfx/0f 1

lj|mofsnfk 2

tn lbOPsf pbfx/0fsf] cjnf]sg u/L efu ljlwaf6 d=;= lgsfNg] tl/sfsf af/]df 
;d"xdf 5nkmn ug'{xf];\ .

;ª\Vofx¿ 60, 72 / 108 nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf]] ;ª\Vof s'g xf] <

60) 72 (1
	 – 60 

	12) 60 (5
	 – 60
	 0

oxfF 

efu ljlwaf6 d=;= (H.C.F. by Division Method)
  tl/sf 2
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12) 108 (9
	 – 108 

0

	 60 / 72 sf] d=;= = 12 5 .

ca 12 n] t];|f] ;ª\Vof 108 nfO{ efu ubf{,

ctM 60, 72 / 108 nfO{ efu hfg] ;a}eGbf 
7'nf]] ;ª\Vof 12 xf] .

tl/sf
●	 lbOPsf ;ª\Vofx¿dWo] ;a}eGbf 

;fgf]n] csf]{ ;ª\VofnfO{ efu 
ug'{xf];\ . -efhseGbf ;fgf] z]if  
gcfP;Dd_

●	 z]ifn] efHonfO{ efhs dfgL 
efu ub}{ hfg'xf];\ .

●	 ca b'O{cf]6f ;ª\Vofsf] d=;=n] 
t];|f] ;ª\VofnfO{ efu ug'{xf];\ .

pbfx/0f 2

125 cf]6f ;'Gtnf, 150 cf]6f df};d / 225 cf]6f cDaf a9Ldf slt ljBfyL{nfO{ a/fa/ u/L 
afF8\g ;lsG5 < k|To]sn] x/]s kmnkm"n slt sltcf]6f k|fKt u5{g\ xf]nf, kQf nufpg'xf];\ M

;dfwfg

cfjZos ;ª\Vof 125, 150 / 225 sf] d=;= x'G5 . d=;=n] k|To]s ;ª\VofnfO{ efu 
ubf{ cfpg] efukmn g} ljBfyL{n] a/fa/ kfpg] kmnkm"nsf] ;ª\Vof x'G5 .

125) 150 (1
	 – 125 

	25) 125 (5
	 – 125
	 0

oxfF 125 / 150 sf] d=;= lgsfNbf,

25) 225 (5
	 – 225 
	 0

⸫ d=; 25 x'G5 .

ca efhs 25 / csf]{ ;ª\Vof 225 sf] d=;= lgsfNbf,
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pbfx/0f 3

Tof] ;a}eGbf 7'nf]] ;ª\Vof kQf nufpg'xf];\, h;af6 10 36fpFbf cfpg] 36fpkmnn] 558, 
700 / 840 nfO{ lgMz]if efu hfG5 M

;dfwfg

oxfF 588, 700 / 840 sf] d=;=g} cfjZos ;ª\Vofaf6 10 36fpFbf cfpg] 36fpkmn 
xf] .

To;}n] 588, 700 / 840 sf] d=;= lgsfNbf,

ctM  125 cf]6f ;'Gtnf, 150 cf]6f df};d / 225 cf]6f cDaf a9Ldf 25 hgf  
ljBfyL{x¿nfO{ a/fa/ u/L afF8\g ;lsG5 .

k|To]sn] 125 ÷ 25 = 5 cf]6f ;'Gtnf, 

150 ÷ 25 = 6 cf]6f df};d / 225 ÷ 25 = 9 cf]6f cDaf kfpF5g\ .

km]l/

588) 700 (1
	 – 588 

	 112) 588 (5
	 – 560
	 28) 112 (4
	 – 112
	 0

28) 840 (30
	 – 840
	 0

588, 700 / 840 sf] d=;= = 28
cfjZos ;ª\Vof = x -dfgf}FF_

k|Zgcg';f/,
		  x – 10 = 28
	 cyjf  	 x = 28 + 10
	 cyjf 	 x = 38
ctM cfjZos ;ª\Vof = 38 xf] .
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1.	 tn lbOPsf ;ª\Vofx¿sf] ¿9 v08Ls/0f ljlwaf6 d=;= lgsfNg'xf];\ M

-s_ 21 / 28	 -v_ 26 / 52

-u_ 9, 18, / 36	 -3_ 12, 18 / 36

2.	 tn lbOPsf ;ª\Vofx¿sf] efu ljlwaf6 d=;= lgsfNg'xf];\ M

-s_ 144 / 312	 -v_ 500 / 625	 -u_ 120, 320 / 480

-3_ 80, 90 / 120	 -ª_ 144, 384 / 432

3.	 72 cf]6f sfkL / 99 cf]6f l;;fsnd a9Ldf slt hgfnfO{ a/fa/ x'g] u/L 
afF8\g ;lsPnf < k|To]sn] slt sltcf]6f sfkL / l;;fsnd kfpF5g\, kQf 
nufpg'xf];\ .

4.	 Pp6f ;+:yfn] sf]le8sf] /fxtdf 125 kg bfn 150 kg u]8fu'8L / 275 kg rfdn 
afF8]5 . oL /f;gx¿ a9Ldf slt kl/jf/nfO{ a/fa/ x'g] u/L afF8\g ;lsPnf < 
k|To]s kl/jf/n] slt slt s]=hL= bfn, u]8fu'8L / rfdn kfpnfg, kQf 
nufpg'xf];\ .

5.	 Pp6f ;+:yfn] af9LkLl8tsf] /fxtdf 80 cf]6f sDan, 90 cf]6f l:j6/ / 120 
cf]6f Gofgf] Hofs]6 ljt/0fsf nflu Joj:yf u/]5 . tL a9Ldf slt kl/jf/nfO{ 
a/fa/ efu nfUg] u/L afF8\g ;lsG5 < k|To]s kl/jf/n] x/]s sk8f slt slt 
;ª\Vofdf k|fKt u5{g\ xf]nf, kQf nufpg'xf];\ .

6.	 k|lj0fn] cfkm\gf] hGdlbgsf] cj;/df 60 cf]6f :ofp, 72 cf]6f ;'Gtnf / 108 
cf]6f s]/f j[4f>ddf nu]/ afF8]5g\ . pSt kmnkm"nx¿ a9Ldf slt hgfnfO{  
a/fa/ u/L afF8]xf]nf < k|To]sn] x/]s kmnkm"n slt sltcf]6f k|fKt u/]5g\, kQf 
nufpg'xf];\ .

7.	 275, 440 / 715 nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf]] ;ª\Vof s'g xf] <

8.	 Tof] ;a}eGbf 7'nf]] ;ª\Vof kQf nufpg'xf];\, h;df 5 hf]8\bf cfpg] of]ukmnn] 
225, 357 / 525 nfO{ lgMz]if efu hfG5 .

cEof; 2.3
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1.  		 -s_ 7	 -v_ 6	 -u_ 9	 -3_ 6
2.  		 -s_ 24	 -v_ 125	 -u_ 40	 -3_ 10  	 -ª_ 48

	 3.	 9 hgfnfO{, 8 cf]6f sfkL 11 cf]6f l;;fsnd

	 4.	 25 kl/jf/, 5 kg bfn, 6 kg u]8fu'8L, 11 kg rfdn

	 5.	 10 kl/jf/, 8 cf]6f sDan, 9 cf]6f :j]6/ / 12 cf]6f Hofs]6

	 6.	 12 hgfnfO{, :ofp 5 cf]6f, ;'Gtnf 6 cf]6f, s]/f 9 cf]6f

	 7. 	 55	 8. 70

2.6  n3'Qd ;dfkjTo{ (Lowest Common Multiple)

2.6.0 	k'g/jnf]sg (Review)

lj|mofsnfk 1

tnsf] vfln 7fpF eg'{xf];\ / ;d"xdf 5nkmn ug'{xf];\ M

-s_	 ;ª\Vof 6 sf ckjTo{x¿sf] ;d"x = { ... }

	 ;ª\Vof 8 sf ckjTo{x¿sf] ;d"x = { ... }

	 ;ª\Vofx¿ 2 / 8  sf ;femf ckjTo{x¿sf] ;d"x = { ... }

	 ;ª\Vofx¿ 6 / 8 sf ;a}eGbf ;fgf] ;femf ckjTo{ =  ... 

-v_	 s] ;ª\Vofx¿ 6 / 8 n] ;a}eGbf ;fgf] ;femf ckjTo{nfO{ lgMz]if efu hfG5 < 
efu u/L x]g'{xf];\ .

b'O{ jf b'O{eGbf a9L ;ª\Vofx¿sf] n=;= eg]sf] tL ;ª\Vofx¿n] lgMz]if efu hfg] 
;a}eGbf ;fgf] ;ª\Vof xf] .

pQ/ 
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lrqdf 10 cm, 20 cm / 30 cm nDafO ePsf tLgcf]6f 8G8Lx¿ 5g\ .
10 cm 20 cm 30 cm

t];|f] 8G8L

;dtn ;tx

M10	 =	 {10, 20, 30, 40, 50, 60, ...}
M20	 =	 {20,  40, 60, ...}
M30	 =	 {30,  60, ...}

oL tLgcf]6} 8G8Lx¿n] ;dtn ;txdf ;Fu;Fu} gfKb} hfFbf gfKg ldNg] ;a}eGbf 5f]6f] b'/L slt 
;]lG6ld6/ x'G5 < of] b'/Ln] s] nfO{ hgfpF5, 5nkmn ug'{xf];\ .

	 10	 20	 30	 40	 50	 60

		  20		  40		  60

			   30			   60

klxnf] 8G8L

bf];|f] 8G8L

2.6.1		 n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg] ljlwx¿

 ¿9 v08Ls/0f ljlwaf6 n=;= (L.C.M. by Prime factorization Method)
  tl/sf 1

lj|mofsnfk 1

lbOPsf pbfx/0f cjnf]sg u/L ;f]lwPsf k|Zgx¿df 5nkmn ug'{xf];\ M

lj|mofsnfk 2

tLgcf]6} 8G8Ln] gfKbf cfpg] Pp6} ;a}eGbf 5f]6f] b'/L 60 cm 5 . o;nfO{ n=;= 
elgG5 .

ctM n=;= = 60 cm x'G5 .
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18 sf u'0fgv08x¿ = 2  × 		  3 	 × 3	
24 sf u'0fgv08x¿ = 2  ×	 2 × 2 ×	 3
36 sf u'0fgv08x¿ = 2  × 	 2 × 	 3 	 × 3	

2 18
3 9

3

2 24
2 12
2 6

3

2 36
2 18
3 9

3

;ª\Vofx¿ : 18, 24 / 36 sf ;femf u'0fgv08x¿ = 2 × 3 = 6

;ª\Vofx¿ : 18 / 36 sf ;femf u'0fgv08x¿ = 3

;ª\Vofx¿ : 24 / 36 sf ;femf u'0fgv08x¿ = 2

afFsL u'0fgv08x¿ = 2

n=;= = ;femf u'0fgv08 × afFsL u'0fgv08x¿
	 = 6 × 3 × 2 × 2
	 = 72
ctM ;ª\Vofx¿ 18, 24 / 36 sf] n=;= = 72 

pbfx/0f 1

18, 24 / 36 sf ¿9 u'0fgv08 ljlwaf6 n=;= lgsfNg'xf];\ .

-s_	 ;ª\Vofx¿ 18, 24 / 36 sf ¿9 u'0fgv08x¿ lgsfNg'xf];\ .

-v_	 tL dWo] ;a} ;ª\Vofx¿sf] ;femf u'0fgv08 lgsfNg'xf];\ .

-u_	 ca b'O{ b'O{cf]6f ;ª\Vofx¿sf] ;femf u'0fgv08x¿ klg lng'xf];\ .

-3_	 afFsL ¿9 u'0fgv08x¿ klg lng'xf];\ .

-ª_	 ;femf / afFsL ¿9 u'0fgv08x¿sf] u'0fgkmn lgsfNg'xf];\ .

-r_	 pSt u'0fgkmnnfO{ s] elgG5, lgisif{ n]Vg'xf];\ .
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efu ljlwaf6 n=;= (L.C.M. by division method)
  tl/sf 2

;ª\Vofx¿ 18, 24 / 36 nfO{ Ps} 7fpFdf /fvL ¿9 v08Ls/0fsf] k|lj|mofcg';f/  
lgDglnlvt tl/sfaf6 klg n=;= lgsfNg ;lsG5 M

;dfwfg

oxfF

⸫ n=;	 = 2 × 3 × 3 × 2 × 2
	 = 72

2   18, 24, 36
3     9, 12, 18
3     3, 4,   6
2     1, 4,   2  

    1, 2,   1

tl/sf
●	 lbOPsf ;a} ;ª\Vofx¿nfO{ kª\lStdf 

cw{lj/fd /fv]/ n]Vg'xf];\ .
●	 ;a}eGbf ;fgf] ;femf ¿9 u'0fgv08åf/f efu 

ub}{ hfg'xf];\ .
●	 lbOPsf ;ª\Vofx¿dWo] sDtLdf b'O{cf]6fnfO{ 

k"0f{ ¿kdf ¿9 u'0fgv08 gcfP;Dd efu 
ub}{ hfg'xf];\ .

●	 ;a} efhs ¿9 u'0fgv08x¿ / clGtd 
kª\lStsf afFsL ;ª\Vofx¿sf] u'0fgkmn 
lgsfNg'xf];\ . olx u'0fgkmn g} lbOPsf 
;ª\Vofx¿sf] n=;= x'G5 .

 24, 36 / 56 n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\ M

;dfwfg 

oxfF lbOPsf ;ª\Vofx¿n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof tL ;ª\Vofx¿sf] 
n=;= x'G5 .

24, 36 / 56 sf] n=;= lgsfNbf,

⸫ n=;=	 = 2 × 2 × 2 × 3 × 3 × 7
	 = 504

ctM 24,36 / 56 n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof 504 x'G5 .

2   24, 36, 56
2   12, 18, 28
2    6,    9,  14
3    3,    9,   7  

   1,    3,   7

pbfx/0f 2
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ul0ft lzIfsn] sIff 7 sf ljBfyL{x¿nfO{ klxnf] 3/3 hgfdf, bf];|f] 5/5 hgfdf / t];|f] 
6/6 hgfdf ;d"x agfP/ k|of]ufTds sfo{ lbg] ;f]r agfpg'eP5 . sDtLdf slt hgf 
ljBfyL{x¿ ePdf k|To]s sfo{df afFsL gx'g] u/L ;d"x agfpg ;lsPnf, kQf nufpg'xf];\ .

;dfwfg 

3   3, 5, 6
   1, 5, 2

ctM sDtLdf 30 hgf ljBfyL{ ePdf j|mdzM klxnf] 3/3 hgf, bf];|f] 5/5  hgf / 
t];|f] 6/6 hgfdf ;d"x agfP/ k|of]ufTds sfo{ ug{ ;lsG5 .

oxfF cfjZos ;d"x ;ª\Vof eGgfn] k|To]s ;d"xsf ljBfyL{ ;ª\Vofx¿ 3, 5 / 6 sf] 
n=;= x'G5 .

ca 3, 5 / 6 sf] n=;= lgsfNbf,

	 ⸫ n=;= = 3 × 5 × 2
		  = 30

Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\, h;af6 5 36fpFbf cfpg] 36fpkmnnfO{ 
18, 24 / 36 n] lgMz]if efu hfG5 .

;dfwfg 

oxfF 	18, 24 / 36 sf] n=;= g} cfjZos ;ª\Vofaf6 5 36fpFbf cfpg] ;ª\Vof xf] .

To;}n], 18, 24 / 36 sf] n=;= lgsfNbf,

⸫ n=;= = 2 × 3 × 3 × 2 × 2
	 = 72

2   18, 24, 36
3     9, 12, 18
3     3, 4,   6
2     1, 4,   2  

    1, 2,   1

pbfx/0f 3

pbfx/0f 4
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Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\, h;df 5 hf]8\bf cfpg] of]ukmnnfO{ 32, 64 / 
192 n] l7s efu hfG5 .

;dfwfg 

oxfF 32, 64 / 192 sf] n=;= g} cfjZos ;ª\Vofdf 5 hf]8\bf cfpg] ;ª\Vof xf] .

To;}n] 32, 64 / 192 sf] n=;= lgsfNbf,

⸫ n=;=	 = 2 × 2 × 2 × 2 × 2 × 2 × 3
	 = 192

cfjZos ;ª\Vof = x dfgf}FF .

To;}n] k|Zgcg';f/,

	 x + 5 = 192

	 cyjf x = 192 – 5

	 cyjf x = 187
ctM cfjZos ;fgf] ;ª\Vof 187 xf] .

2   32, 64, 192
2   16, 32, 96
2    8,  16, 48
2    4, 8,  24  
2    2, 4,  12
2    1,  2,   6

    1, 1,   3

pbfx/0f 5

k|Zgcg';f/, cfjZos ;ª\Vof = x dfgf}FF .
		  x – 5 	 = 72
	 cyjf x 	 = 72 + 5
	 cyjf  x 	 = 77 
ctM cfjZos ;ª\Vof 77 xf] .
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b'O{cf]6f 3G6Lx¿ j|mdzM 45 ldg]6 / 60 ldg]6sf] cGt/df aH5g\ . olb b'j} 3G6Lx¿ klxnf] 
k6s Ps};fy laxfg 10:00 df ah] eg] bf];|f] k6s slt ;dokl5 Ps};fy aHnfg\, kQf 
nufpg'xf];\ .

;dfwfg 

oxfF o;sf nflu 45 / 60 sf] n=;= lgsfNg'xf];\ M

5   45, 60
3    9,  12

   3,  4

⸫ n=;= = 5 × 3 × 3 × 4

	 = 180 ldg]6

	 = 3 306f

bf];|f] k6s Ps};fy 3G6L aHg] ;do = 10 ah] + 3 306f

	 = 1:00 ah]

1.	 tn lbOPsf ;ª\Vofx¿sf] ¿9 v08Ls/0f ljlwaf6 n=;= lgsfNg'xf];\ .

-s_ 28, 42, / 56	 -v_ 3, 11, 33

-u_ 6, 15 / 21	 -3_ 20, 36 / 44

-ª_ 50, 75 / 125	 -r_ 210, 280 / 420

2.	 42, 49 / 63 n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\ . 

3.	 Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\, h;af6 10 36fpFbf cfpg]  
36fpkmnnfO{ 15, 20, 45 n] lgMz]if efu hfG5 .

4.	 Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpg'xf];\, h;df 3 hf]8\bf cfpg] of]ukmnnfO{  
8, 12 / 14 n] l7s efu nfU5 . 

pbfx/0f 6

cEof; 2.4
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5.	 v]ns"b lzIfsn] ljBfyL{x¿nfO{ klxnf] v]ndf 15/15 bf];|f] v]ndf 20/20 hgf 
/ t];|f] v]ndf 25/25 hgfsf] ;d"x agfpg'eof] . sDtLdf slt hgf ljB-
fyL{x¿ ePdf k|To]s v]ndf sf]xL afFsL gx'g] u/L ;d"x agfpg ;lsPnf, kQf 
nufpg'xf];\ .

6.	 tLgcf]6f 38Lx¿sf cfnfd j|mdzM 10, 15 / 20 ldg]6sf] cGt/df aHbf /x]5g\ . 
;a} 38Lsf] cfnfd laxfg 10 ah] Ps};fy ah]5g\ . ca csf]{ s'g ;dodf k'gM 
tLgcf]6} 38Lx¿ Ps};fy aHnfg, kQf nufpg'xf];\ .

kl/of]hgf sfo{

3 PsfO, 11 PsfO / 33 PsfO a/fa/sf] sfuhsf] l:6«k lgdf{0f u/L jf 
8G8L lnP/ 3, 11 / 33 sf] n=;= slt x''G5, n]vfpg'xf];\ / sIffsf]7fdf 
k|:t't ug'{xf];\ .

1.  	-s_ 168	 -v_ 33	 -u_ 210	 -3_ 1980	
	 -ª_ 750	 -r_ 840
2. 	 882	 3. 190	 4. 165	 5. 300	 6. 11 ah]

pQ/ 
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3.0	 k'g/jnf]sg (Review)
tn lbOPsf cj:yfx¿sf] cWoog u/L ;d"xdf 5nkmn ug'{xf];\ M

-s_	

;ª\Vof /]vfdf –2, 0 / 2 nfO{ B, D / F n] hgfPsf] 5 . A, C, G / I n] s'g s'g 
k"0ff{ª\snfO{ hgfpF5 <

-v_	 k"0ff{ª\sx¿ 8, –2, 3, 0 / –6 nfO{ ;ª\Vof /]vfdf s;/L b]vfOG5 <
-u_	 s'g} Pp6f laGb'nfO{ pb\ud laGb' dfg]/ pSt laGb'b]lv 5 PsfO bfofFsf] :yfg 

A / 5 PsfO afofFsf] :yfg B nfO{ ;ª\Vof /]vfdf s;/L b]vfpg ;lsG5 <

3.1	 k"0ff{ª\ssf] hf]8 (Addition of Integers)

	 A	 B	 C	 D	 E	 F	 G	 H	 I

		  –2		  0		  2	

5 cf]6f ʻ−ʼ 

3 cf]6f ʻ+ʼ

●	 ca ʻ+ʼ n]lvPsf] / ʻ−ʼ n]lvPsf] sfuhsf 6'j|mfx¿nfO{ hf]8L agfP/  
x6fpg'xf];\ .

		  – 	 – 	 – 	 – 	 –
		  + 	 + 	 +

2 cf]6f ʻ−ʼ lrx\g ePsf sfuhsf 6'j|mfx¿ afFsL /x]sf 5g\ .  
To;}n], (–5) + (+3) = –2 eof] .

●	 b'O{ km/s km/s /ªsf cfotfsf/ sfuhsf 6'j|mfx¿ lng'xf];\ . Pp6f /ªsf 
sfuhsf 6\j|mfx¿df ʻ+ʼ lrx\g n]Vg'xf];\ . bf];|f] /ªsf sfuhsf 6'j|mfx¿df ʻ–ʼ 
lrx\g n]Vg'xf];\ .

●	 k"0ff{ª\ssf] ;d"xaf6 s'g} b'O{cf]6f ;ª\Vof lng'xf];\ / of]ukmn slt x'G5 <  
sfuhsf 6'j|mfx¿af6 x]g'{xf];\ .

	 h:t} M (-5) + (+3)
		  – 	 – 	 – 	 – 	 –

		  + 	 + 	 +

lj|mofsnfk 1

kf7 3
k"0ff{ª\s  

(Integers)



ul0ft, sIff & 43

lj|mofsnfk 2

;ª\Vof /]vfsf] dfWodaf6 k"0ff{ª\ssf] hf]8

tn lbOPsf ;ªVof /]vfsf] cjnf]sg u/L ;d"xdf 5nkmn ug'{xf];\ M

-s_	 (+2) + (+4) = ?

-c_	 ;ª\Vof /]vf agfpg'xf];\ .

-cf_	pb\ud laGb' -z"Go_af6 @ PsfO bfofFF hfg'xf];\ .

-O_	 ca, pSt laGb'af6 k'gM 4 PsfO bfofFtkm{ hfg'xf];\ .

-O{_ 	s'g ;ª\Vofdf k'Ug'eof] < l6kf]6 ug'{xf];\ .

	 ctM (+2) + (+4) = (6) x'G5 .

-v_	 (+6) + (–2) = ?

	 pb\ud laGb'af6 6 PsfO bfofF / ;f] laGb'af6 2 PsfO afofF kms{bf s'g laGb'df 
k'luG5 < ;ª\Vof /]vf agfP/ l6kf]6 ug'{xf];\ .

-u_	 (+2) + (–7) = ?

	 pb\ud laGb'af6 2 PsfO bfofF / ;f] laGb'af6 7 PsfO afofF kms{bf s'g laGb'df 
k'luG5 < ;ª\Vof /]vf agfP/ l6kf]6 ug'{xf];\ .

-3_	 (–3) + (–5) = ?

	 pb\ud laGb'af6 3 PsfO afofF / ;f] laGb'af6 k'gM 5 PsfO afofF g} hfFbf s'g 
laGb'df k'luG5 < ;ª\Vof /]vfdf b]vfpg'xf];\ .

	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7

	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7

+2

	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7
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k"0ff{ª\ssf] hf]8sf] lgodx¿ (Laws of Addition of Integerss)

I. 	 aGbL lgod (Closure Law)

k"0ff{ª\ssf] ;d"x {..., –3, –2, –1, 0, 1, 2, 3, ...} af6 s'g} b'O{cf]6f ;ª\Vofx¿ 
lng'xf];\ . pSt ;ª\Vofx¿sf] of]ukmn lgsfNg'xf];\ . glthf s] cfpF5 < 5nkmn 
ug'{xf];\ .

h:t} M 	  0 + 1 = 1 
	 –2 + 1 = –1
	 –2 – 3 = –5 

s'g} klg b'O{cf]6f k"0ff{ª\sx¿sf] of]ukmn k"0ff{ª\s g} x'G5 .

olb a / b s'g} b'O{cf]6f k"0ff{ª\sx¿ eP a + b klg k"0ff{ª\s g} x'G5 . o;nfO{ 
aGbL lgod elgG5 .

II.	 j|md ljlgod lgod (Commutative Law)

k"0ff{ª\ssf] ;d"xaf6 s'g} b'O{cf]6f ;ª\Vofx¿ lng'xf];\ . pSt ;ª\Vofx¿sf] j|md  
kl/jt{g u/L of]ukmn lgsfNg'xf];\ . glthf s] cfpF5, 5nkmn ug'{xf];\ .

h:t} M 	2 + 3 = 3 + 2 = 5 
	 –1 + 1 = 1 – 1 = 0
	 –2 + (–3) = (–3) + (–2) = –5

k"0ff{ª\sx¿nfO{ h'g;'s} j|mddf /fv]/ of]ukmn lgsfNbf klg kl/0ffd Pp6} k"0ff{ª\s 
cfpF5 .

s'g} b'O{cf]6f k"0ff{ª\sx¿ a / b eP a + b = b + a x'G5 . o;nfO{ j|md 
lalgod lgod elgG5 .
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III.	 ;ª\3Lo lgod (Associative Law)

k"0ff{ª\ssf] ;d"xaf6 s'g} klg tLgcf]6f ;ª\Vofx¿ lng'xf];\ . tL ;ª\Vofx¿nfO{ 
h'g;'s} j|mddf /fv]/ klxnf b'O{cf]6f k"0ff{ª\snfO{ hf]8]/ cfPsf] hf]8kmndf t];|f] 
k"0ff{ª\s hf]8\g'xf];\ . glthf s] cfpF5, 5nkmn ug'{xf];\ .

h:t}M 	 – 3, –2 / –5 df 
		  [(–3) + (–2)] + (–5) = (–3) + [(–2) + (–5)]
		  – 5 – 5 = – 3 – 7
	     ⸫ 	 –10 = –10

olb a, b / c s'g} k"0ff{ª\s eP (a + b) + c = a + (b + c) x'G5, o;nfO{  
;ª\3Lo lgod elgG5 .

IV.	 hf]8sf] ljk/Lt kl/df0f (Additive Inverse Quantity)
–5 + (+5) = ?
(+2) + (–2) = ? 5nkmn ug'{xf];\ .

s'g} b'O{cf]6f k"0ff{ª\sx¿ hf]8\bf of]ukmn z"Go (0) x'G5 eg] To;nfO{ hf]8sf] ljk/Lt 
kl/0ffd elgG5 . 

s'g} klg k"0ff{ª\s a sf] nflu C0ffTds k"0ff{ª\s (–a) x'G5, hxfF, a + (–a)  
= (–a) + a = 0 x'G5 .

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

–3 af6 4 PsfO afofF kg]{ k"0ff{ª\s (–7) xf] .

pbfx/0f 1

–3 sf] 4 PsfO afofF kg]{ k"0ff{ª\s n]Vg'xf];\ .

;dfwfg

oxfF
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pbfx/0f 4

;ª\Vof /]vfsf] k|of]u u/L hf]8 ug'{xf];\ M

-s_	 (+4) + (+6)
;dfwfg

oxfF

ctM (+4) + (+6) = +10 x'G5 .

	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11

+4 +6
+10

ctM (–3) + (–4)
 = –3 –4
 = –7 x'G5 .

-v_	 (–3) + (–4)

	 –7	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4

–4 –3
–7

k"0ff{ª\sx¿ (–7), (–2) / (+6)  af6 ;ª\3Lo lgodsf] k/LIf0f ug'{xf];\ M

;dfwfg

oxfF
		  (–7) + (–2) + (+6)
	 = [(–7) + (–2)] + (+6)
	 = –9 + 6
	 = –3
km]l/
	 (–7) + [(–2) + (+6)]
	 = (–7) + (+4)
	 = –7 + 4
	 = –3
ctM [(–7) + (–2)] + (+6) = (–7) + [(–2) + (+6)] = –3

pbfx/0f 3
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3.2	 k"0ff{ª\ssf] 36fp (Substraction of Integers)

a;kfs{
k"j{klZrd	

B C

tn lbOPsf ;ª\Vof /]vfx¿af6 k"0ff{ª\ssf 36fpsf pbfx/0fx¿sf] cWoog u/L 
5nkmn ug'{xf];\ M

I.	 (+5) – (+2) = ?

z"Go (0) af6 5 PsfO bfofF uP/ k'gM 2 PsfO afofF kms{bf s'g laGb'df 
k'luG5 < ;ª\Vof /]vfaf6 l6kf]6 ug'{xf];\ .

3 PsfO bfofF cyf{t\ (+3) df k'luG5 .
ctM (+5) – (+2) = (+3) x'G5 .

II.	 (+3) – (+5) = ?

pb\ud laGb' (0) af6 3 PsfO bfofF hfg'xf];\ . k'gM pSt laGb'af6 5 PsfO afofFtkm{ 
kms{g'xf];\ . s'g laGb'df k'luG5 < ;ª\Vof /]vf agfP/ 5nkmn ug'{xf];\ .

	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7

–2
+5

+3

/fd a;kfs{af6 20 km k"j{df /x]sf] :yfg C df uP . km]l/ pxL af6f] x'Fb} :yfg C 
af6 13 km klZrddf kg]{ :yfg B df kmls{P .

olb a;kfs{nfO{ pb\udlaGb', k"j{lt/sf] b'/LnfO{ w0ffTds dfg lng] xf] eg] /fd 
a;kfs{af6 slt lsnf]ld6/ 6f9f 5g\ < lbOPsf] ;ª\Vof /]vfsf] cjnf]sg u/L 
5nkmn ug'{xf];\ .

	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6	 7

–2
–5

+3

lj|mofsnfk 3

lj|mofsnfk 4
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	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4

–4
+1

+5

-s_	 (–4) – (–5) nfO{ ;ª\Vof /]vfdf b]vfpg'xf];\ M

;dfwfg

oxfF	 (–4) – (–5)
	 = (–4) +5
	 = 1

	 ctM (–4) – (–5) = +1 x'G5 .

	 –8	 –7	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3

–5 –2
–7

-v_	 (–2) – (+5) nfO{ ;ª\Vof /]vfdf b]vfpg'xf];\ M

;dfwfg

oxfF	 (–2) – (+5)

	 = –2 – 5
	 = –7

ctM (–2) – (+5) = –7 x'G5 .

2 PsfO afofF cyf{t\ (–2) df k'luG5 .
ctM (+3) – (+5) = (–2) x'G5 .

pbfx/0f 4
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;/n ug'{xf];\ M

	 (+250) + (–275) – (+148) + (+207) – (175)
;dfwfg

oxfF	 (+250) + (–275) – (+148) + (+207) – (175)
	 = 250 – 275 – 148 + 207 – 175
	 = (–25) + 59 – 175
	 = –25 + 59 – 175
	 = 34 – 175
	 = –141

3.3	 k"0ff{ª\ssf] lg/k]Ifdfg (Absolute value of Integers)
tn lbOPsf] ;ª\Vof /]vfsf] cjnf]sg u/L 5nkmn ug'{xf];\ M

	 –4km	 –3km	 –2km	 –1km	 0	 1km	 2km	 3km	 4km

a;kfs{B A

oxfF 	pb\ud laGb' a;kfs{ xf] . a;kfs{af6 4 km bfofF :yfg A 5 eg] 4 km afofF 
:yfg B 5 .

	 :yfg A b]lv B ;Ddsf] b'/L slt 5 <

	 s] 4km + (–4) km = 0 x'G5, 5nkmn ug'{xf];\ .

:yfg A b]lv B ;Ddsf] b'/L 4 km + 4 km = 8 km x'G5 . b'/L slxNo} klg C0ffTds 
x'Fb}g . To;}n] –4 / +4 b'j}sf] lg/k]If dfg 4 x'G5 . –4 / 4 ljd"v k"0ff{ª\s x'g\ .

s'g} klg k"0ff{ª\ssf] wgfTds ;fª\lVos dfgnfO{ lg/k]Ifdfg elgG5 .  
To;}n], |+a| = |–a| = a x'G5 .

s'g} k"0ff{ª\s ;ª\Vof /]vfsf] pb\ud laGb' z"Goaf6 hlt b'/Ldf 5 l7s Tolt g} b'/Ldf 
/x]sf] csf]{ ljk/Lt lbzfsf] k"0ff{ª\snfO{ Tof] k"0ff{ª\ssf] ljd'v elgG5 .

pbfx/0f 5
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1.	 tn lbOPsf k"0ff{ª\sx¿sf] 8 PsfO bfofF kg]{ k"0ff{ª\s n]Vg'xf];\ M

-s_ (–2) 	 -v_ (–6) 	 -u_ 0 	 -3_ (+3) 	 -ª_ (+5)
2.	 tn lbOPsf k"0ff{ª\sx¿sf 8 PsfO afofF kg]{ k"0ff{ª\s n]Vg'xf];\ M

-s_ (–3) 	 -v_ (–4) 	 -u_ 0 	 -3_ (+2) 	 -ª_ (+7)
3.	 tn lbOPsf k"0ff{ª\sx¿sf ljd"v k"0ff{ª\s n]Vg'xf];\ M

-s_ (+3) 	 -v_ (+4) 	 -u_ (–8) 	 -3_ 0 	 -ª_ (–2)
4.	 tn lbOPsf k"0ff{ª\sx¿sf lg/k]If dfg n]Vg'xf];\ M

-s_ |+10| 	-v_ |–6| 	 -u_ |–5|	 -3_ |+4| 	-ª_ |–9|
5.	 ;ª\Vof /]vfsf] k|of]u u/L of]ukmn lgsfNg'xf];\ M

	 -s_ (+3) + (+4)	-v_ (–4) + (–3)

	 -u_ (+5) + (–2)	-3_ (–5) + (+2)

6.	 ;ª\Vof /]vfsf] k|of]u u/L 36fpg'xf];\ M

	 -s_ (–8) – (–3)	 -v_ (+9) – (–4)

	 -u_ (+4) – (+5)	 -3_ (+7) – (+2)

7.	 j|md ljlgod lgodsf] k|of]u u/L b'j} tl/sfn] tn lbOPsf k"0ff{ª\sx¿sf]  
of]ukmn lgsfNg'xf];\ M

	 -s_ (+3) / (+6)	 -v_ (+4) / (–3)

	 -u_ (+5) / (–3)	 -3_ (–3) / (–1)

8.	 tn lbOPsf k"0ff{ª\sx¿sf ;ª\3Lo lgod k|of]u u/L b'j} tl/sfn] of]ukmn 
lgsfNg'xf];\ M

	 -s_ (+2), (–3) / (–5)	 -v_ (+4), (–3) / (+6)

	 -u_ (–5), (+4) / (0)	 -3_ (–2), (–5) / (+8)

9.	 (+9) / o;sf] ljd'v k"0ff{ª\ssf] of]ukmn slt x'G5, n]Vg'xf];\ .

10.	 (+30) df slt hf]8\bf (–30) x'G5, n]Vg'xf];\ .

cEof; 3.1
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11.	 (–25) df slt 36fpFbf (–20) x'G5, n]Vg'xf];\ .

12.	 s'g} b'O{cf]6f k"0ff{ª\sx¿sf] of]ukmn (–115) 5 . tLdWo] Pp6f k"0ff{ª\s 175 
eP csf]{ k"0ff{ª\s kQf nufpg'xf];\ .

13.	 b'\O{cf]6f a;x¿ Ps} :yfgaf6 Ps} ;dodf 5'6]5g\ . Pp6f a;n] 125 km k"j{ 
ofqf u¥of] / csf]{ a;n] 120 km klZrd ofqf u¥of] . tL b'O{ a;n] kf/ u/]sf] 
hDdf b'/L kQf nufpg'xf];\ .

14.	 ;/n ug'{xf];\ M

	 -s_ (–30) – (–40) – (–20) + (+2)

	 -v_ (+75) – (–14) – (–10) + (+1)

	 -u_ (–40) + (–25) + (+60) + (–5)

	 -3_ (–30) – (–40) – (–20) – (–10)

15.	 tn lbOPsf b'j} tflnsfx¿af6 k|To]s kª\lSt, k|To]s nx/ / ljs0f{x¿sf]  
of]ukmn lgsfNg'xf];\ . s'g tflnsfsf] glthfdf kª\lSt, nx/ / ljs0f{sf]  
of]ukmn Pp6} cfpF5, n]Vg'xf];\ .

tflnsf 1
–5 –1 –4
–5 –2 7
0 3 –3

1 –10 0
–4 –3 –2
–6 4 –7

tflnsf 2

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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3.4	 k"0ff{ª\ssf] u'0fg (Multiplication of Integers)
tnsf] cj:yfsf] cjnf]sg u/L 5nkmn ug'{xf];\ M

klZrdaf6 k"j{tkm{ 40 km k|lt 306fsf b/n] u'l8/x]sf] a; 8 306fdf slt b'/L 
kf/ unf{ <

8 306fdf a;n] kf/ u/]sf] b'/L = 40 km × 8
		  = 320 km

I.	 lrqdf b]vfOP h:t} Pp6f lqe'hdf b'O{cf]6f ‘−’ lrx\g / Pp6f ‘+’ lrx\g  
n]Vg'xf];\ .

II.	 ca k"0ff{ª\ssf] ;d"xaf6 ;ª\Vofx¿ lnP/ u'0fg ug'{xf];\ .

h:t} M (–3) × (–4)
	 3 × 4 = 12 x'G5 .

o;sf nflu dflysf] lrqdf b'O{cf]6f ‘−’ lrx\gnfO{ cf}Fnfx¿n] 5f]Kg'xf];\ . afFsL s'g 
lrx\g /xG5, x]g'{xf];\ . 

oxfF ‘+’  lrx\g afFsL /x\of] . To;}n], (–3) × (–4) = +12 eof] .

wgfTds k"0ff{ª\s × wgfTds k"0ff{ª\s = wgfTds k"0ff{ª\s

C0ffTds k"0ff{ª\s × C0ffTds k"0ff{ª\s = wgfTds k"0ff{ª\s

wgfTds k"0ff{ª\s × C0ffTds k"0ff{ª\s = C0ffTds k"0ff{ª\s

C0ffTds k"0ff{ª\s × wgfTds k"0ff{ª\s = C0ffTds k"0ff{ª\s

− −

+

lj|mofsnfk 1

k"j{
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tn lbOPsf] u'0fg tflnsf k"/f ug'{xf];\ . tn ;f]lwPsf ;ªVofx¿sf] u'0fgkmn slt  
x'G5 < 5nkmn u/L kQf nufpg'xf];\ .

× –3 –2 –1 0 1 2 3
3 –9 –6 –3 0 3 6 9
2 –6 –4 –2 0 2 4 6
1 –3 –2 –1 0 1 2 3
0

–1
–2
–3

tnsf ;ª\Vof /]vfsf] k|of]uaf6 u/LPsf ;ª\Vofx¿sf] u'0fglj|mof cjnf]sg u/L 
5nkmn ug'{xf];\ M

-s_	 (–2) × 3 = ?

-s_	(–3) × (–2) = 
-v_	(+2) × (–1) = 
-u_	 (+1) × 0 = 

pb\ud laGb'af6 afofFtkm{ 2 PsfO 3 k6s hfFbf s'g laGb'df k'luG5, 5nkmn  
ug'{xf];\  M
(–2) × 3
= (–2) + (–2) + (–2)
= –6
ctM (–2) × 3 = –6

	 –7	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4

–2 –2 –2

–6

lj|mofsnfk 2

  lj|mofsnfk 3 -;ª\Vof /]vfsf] k|of]uaf6 u'0fg_
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-v_	 2 × (–3)  = ?

pb\ud laGb'af6 afofFtkm{ 3 PsfO 2 k6s hfg'xf];\ . s'g laGb'df k'luG5 < ;ªVof 
/]vf agfO l6kf]6 ug'{xf];\ .

	 –7	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3	 4

–3 –3

–6

oxfF
		  2 × (–3)
	 = (–3) + (–3)
	 = –6
ctM 2 × (–3) = (–6) x'G5 .

k"0ff{ª\ssf u'0fgsf lgodx¿ (Properties of Multiplication of Integers) 

I.	 aGbL lgod (Closure Property)

k"0ff{ª\ssf] ;d"xaf6 s'g} b'O{ ;ª\Vofx¿ lng'xf];\ . pSt ;ª\Vofx¿sf] u'0fgkmn  
lgsfNg'xf];\ . glthf s] cfpF5, 5nkmn ug'{xf];\ .

h:t} M (–5) × (+4) = (–20)
	 (–4) × (–2) = (+8)
	 1 × 0 = 0

s'g} klg b'O{cf]6f k"0ff{ª\sx¿sf] u'0fgkmn klg k"0ff{ª\s g} x'G5 . o;nfO{ aGbL 
lgod elgG5 .

olb a × b b'O{ k"0ff{ª\sx¿ eP a × b klg k"0ff{ª\s x'G5 .

II.	 j|md ljlgdo lgod (Commutative Property)
k"0ff{ª\ssf] ;d"xaf6 s'g} b'O{ ;ª\Vofx¿ lng'xf];\ . tL ;ª\Vofx¿nfO{ j|md kl/jt{g 
u/L u'0fgkmn lgsfNg'xf];\ . glthf s] cfpF5, 5nkmn ug'{xf];\ .

h:t} M 3 × 2 = 2 × 3 = 6
	 (–8) × (+3) = (+3) × (–8) = –24 
	 1 × 0 = 0
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III.	 ;ª\3Lo lgod (Associative Property)

s'g} tLgcf]6f k"0ff{ªsx¿nfO{ km/s km/s j|mddf /fv]/ klxnf b'O{cf]6fsf] u'0fgkmndf 
t];|f]n] u'0fg ubf{ u'0fgkmn s] cfpF5, 5nkmn ug'{xf];\ .

	 h:t} M tLgcf]6f k"0ff{ª\sx¿ 2, 3 / –4 df, 

	 [2 × 3] × (–4) = 2 × [3 × (–4)] 
	 6 × (–4)	= 2 × (–12)

	 ⸫  –24	 = –24
s'g} tLgcf]6f k"0ff{ªs=x¿nfO{ h'g;'s} j|mddf /fv]/ klxnf b'O{cf]6fsf] u'0fgkmndf 
t];|f]n] u'0fg ubf{ u'0fgkmn a/fa/ x'G5 . 

olb a, b / c tLgcf]6f k"0ff{ª\x¿ x'g\ eg],

(a × b) × c = a × (b × c) x'G5 .

IV.	 kb ljR5]bg lgod (Distributive Property)

h:t} M (+6), (+3) / (–2) df,
+6  [(+3) + (–2)] = (+6) × (+3) + (+6) × (–2)
cyjf 	 +6 (+1) = 18 – 12
cyjf		 +6 = +6

olb a, b / c tLgcf]6f k"0ff{ª\sx¿ x'g\ eg]

a(b + c) = a × b + a × c x'G5 .

V.	 1 sf] u'0fg lgod (Multiplicative Property of 1)
(–5) × 1 = (–5)
1 × (+6) = +6

olb a Pp6f k"0ff{ª\s xf] eg] a × (+1) = (+1) × a = a x'G5 .

s'g} klg b'O{cf]6f k"0ff{ª\sx¿sf] u'0fgkmn ltgLx¿sf] :yfg abNbf x'g] 
u'0fgkmn;Fu a/fa/ x'G5, o;nfO{ ljlgdo lgod elgG5 .

olb a / b b'O{cf]6f k"0ff{ª\sx¿ 5g\ eg] a × b = b × a x'G5 .
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VI.	 0 sf] u'0fg lgod (Multiplicative Property of zero)
2 × 0 = 0
0 × 2 = 0

olb a Pp6f k"0ff{ª\s xf] eg] a × 0 = 0 × a = 0 x'G5 .

;ª\Vof /]vfsf] k|of]u u/L (–4) × 3 sf] u'0fg ug'{xf];\ M

;dfwfg

oxfF,

–12	 –11	–10	 –9	 –8	 –7	 –6	 –5	 –4	 –3	 –2	 –1	 0	 1	 2	 3

–4 –4
–12

–4

ctM (–4) × 3  = (–12)

u'0fgsf] ;ª\3Lo lgod k|of]u u/L (+5), (+6) / (–7) nfO{ b'j} tl/sfn] u'0fg ug'{xf];\ M

;dfwfg

oxfF 	(+5) × (+6) × (–7)
	 = [(+5) × (+6)] × (–7)
	 = (+30) × (–7)
	 = (–210)

u'0fg ug'{xf];\ M (+12) × (–8) × (+2) 
;dfwfg

oxfF	 (+12) × (–8) × (+2)

	 = (–96) × (+2)

	 = –192

pbfx/0f 1

pbfx/0f 2

pbfx/0f 3
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u'0fgsf] kb ljR5]bg lgod k|of]u u/L ;/n ug'{xf];\ M

-s_ (–5) × [(+24) – (–6)] 
;dfwfg

oxfF	 (–5) × [(+24) – (–6)]
	 = (–5) × [+24 + 6]
	 = (–5) × (+30)
	 = (–150)

km]l/, (–5) × [(+24) – (–6)]
	 = (–5) × (+24) – (–5) (–6)
	 = (–120) – (+30)
	 = –120 – 30
	 = –150
	 ⸫  [(–5) + [(+24) – (–6)] = –150

km]l/, 	 (+5) × [(+6) × (–7)]

	 = (+5) × (–42)
	 = (–210)
⸫  [(+5) × (6)] × (–7) = (+5) × [(6) × (–7)] = (–210)

3.5	 k"0ff{ª\ssf] efu (Division of Integers) 
tn lbOPsf pbfx/0f cjnf]sg u/L 5nkmn ug'{xf];\ M

(–8) × (–4) = 32
32 ÷ (–8) = ?
32 ÷ (–4) = ?
32 ÷ (–8) = (–4) x'G5 / 32 ÷ (–4) = (–8) x'G5 .

pbfx/0f 3
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efu lj|mof u'0fg lj|mofsf] ljk/Lt lj|mof (Inverse operation) xf] . To;}n] efu 
lj|mofdf klg u'0fg lj|mofs} lgod nfu' x'G5 . 

wgfTds k"0ff{ª\s ÷ wgfTds k"0ff{ª\s = wgfTds k"0ff{ª\s

wgfTds k"0ff{ª\s ÷ C0ffTds k"0ff{ª\s = C0ffTds k"0ff{ª\s

C0ffTds k"0ff{ª\s ÷ C0ffTds k"0ff{ª\s = wgfTds k"0ff{ª\s

C0ffTds k"0ff{ª\s ÷ wgfTds k"0ff{ª\s = C0ffTds k"0ff{ª\s

1.	 vfln 7fpFdf pko'St ;ª\Vof eg'{xf];\ M

-s_  ÷ (–6) = 4

-v_ 81 ÷  = (–9)

-u_ 19 ×  = 0

-3_ –20 ×  = –20

-ª_  + (–45) = 1

2.	 ;ª\Vof /]vfsf] k|of]u u/L u'0fg ug'{xf];\ M

-s_ (+3) × (+2) 	 -v_ (–5) × (+3)
-u_ (+2) × (–6) 	 -3_ (–4) × (–3)	 -ª_ (+5) × (–4)

3.	 u'0fgsf] ;ª\3Lo lgod k|of]u u/L b'j}} tl/sfn] u'0fgkmn lgsfNg'xf];\ M

-s_ (+3) × (+4) × (+5) 	 -v_ (+7) × (–5) × (–3)
-u_ (–2) × (–2) × (–2)  	 -3_ (+4) × (+8) × (–5)

4.	 u'0fgsf] kb ljR5]b lgod k|of]u u/L ;/n ug'{xf];\ M

-s_ (+6) × [(–8) + (+30)]
-v_ (–9) × [(+24) – (–6)]
-u_ (+7) × [(–12) – (+8)]
-3_ (–8) × [(–3) + (–5)]

cEof; 3.2
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5.	 efukmn lgsfNg'xf];\ M

-s_ (+36) ÷ (+6) 	 -v_ (–45) ÷ (+5)
-u_ (+54) ÷ (–6)  	 -3_ (–95) ÷ (–1)

6.	 lbOPsf ;ª\Vofx¿sf] ;/n ug'{xf];\ M

-s_ [(+7) × (+8) × (–6)]÷ (–3)
-v_ [(+12) × (–8)] ÷ [(+2) × (–1)]
-u_ [(+6) × (+4)] ÷ [(–3) × (–2)]
-3_ (+5) × (–4) × (–8) × (–3)

7.	 b'O{cf]6f k"0ff{ª\sx¿sf] u'0fgkmn (+63) 5 . Pp6f k"0ff{ª\s (+7) eP csf]{ 
k"0ff{ªs kQf nufpg'xf];\ .

8.	 (–5) nfO{ sltn] u'0fg ubf{ u'0fgkmn (+90) x'G5, kQf nufpg'xf];\ .

9.	 (+56) nfO{ sltn] efu ubf{ efukmn (+7) x'G5, kQf nufpg'xf];\ .

10.	 u'0fgkmn (–144) agfpg (–12) nfO{ slt k6s u'0fg ug'{kb{5 .

11.	 u'0fgkmn (–169) agfpg (–13) nfO{ slt k6s u'0fg ug'{kb{5 <

12.	 Pp6f xflh/L hjfkm k|ltof]lutfdf k|To]s ;xL pQ/sf nflu (+5), k|To]s 
unt pQ/sf nflu (–2) / pQ/ eGg g;s]df (0) lbg] lgod /x]5 .

-s_	;d"x A n] 4 cf]6f ;xL hjfkm / 5 cf]6f unt hjfkm lbP5 eg] hDdf 
slt cª\s k|fKt u/]5 <

-v_	;d"x B n] 5 cf]6f ;xL hjfkm / 5 cf]6f g} unt hjfkm lbP5 . hDdf 
slt cª\s k|fKt u/]5 <

-u_	 s'g ;d"xn] a9L cª\s k|fKt u/]5g\ < sltn] k|fKt u/]5g\, kQf nufpg'xf];\ .

13.	 Pp6f rfprfp pBf]unfO{ Koflsª u/]sf] 1kg rfprfp a]Rbf 10 ?lkofF 
gfkmf x'Fbf]/x]5 . t/ 1kg v'nf rfprfp a]Rbf 5 ?lkofF gf]S;fg x'Fbf]/x]5 . 
olb pSt pBf]un] Ps lbgdf 1500 kg Koflsª u/]sf] rfprfp / 200 kg 
v'nf rfprfp a]r]5 . sDkgLnfO{ pSt lbgdf gfkmf jf gf]S;fg s] slt  
eP5, kQf nufpg'xf];\ .
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14.	 Pp6f xflh/L hjfkm k|ltof]lutfdf k|To]s ;xL pQ/sf nflu (+3) / k|To]s 
unt pQ/sf nflu (–2) lbg] lgod 5 .

-s_	;d"x A n] hDdf 18 cª\s k|fKt u/]5 . h;df 12 cf]6f k|Zgsf] unt 
pQ/ lbP5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5 < kQf nufpg'xf];\ .

-v_	;d"x B n] hDdf (–5) cª\s k|fKt u/]5 . h;df 7 cf]6f k|Zgsf] unt 
pQ/ lbP5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5, kQf nufpg'xf];\ .

-u_	 s'g ;d"xn] w]/}cf]6f k|Zgx¿sf] ;xL hjfkm lbP5 < sltn] lbP5 , kQf  
nufpg'xf];\ .

1 b]lv 11 ;Dd lzIfsnfO{ b]vfpg'xf];\ .

12. -s_ 10	 -v_ 15	 -u_ ;d"x B n] 5 cª\s a9L k|fKt u/]5 . 

13. gfkmf ?= 14000	 14. -s_ 14	 -v_ 3	 -u_ ;d"x s, 11 cf]6f

kl/of]hgf sfo{

tn lbOPsf k"0ff{ª\sx¿larsf] ul0ftLo lj|mofnfO{ ;ª\Vof/]vsf b]vfpg'xf];\ 
/ sIffdf k|:t't ug'{xf];\ M

1.	 (+3) × (+2)

2.	 (+3) × (–2)
3.	 (–3) × (+2)
4.	 (–3) × (–2)

pQ/ 
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3.6 k"0ff{ª\ssf] ;/nLs/0f (Simplification of Integers)
k"0ff{ª\ssf] hf]8, 36fp, u'0fg / efu;DaGwL ;d:ofx¿ cluNnf kf7x¿df 5nkmn 
u/L;s]sf 5f}F . ca xfdL k"0ff{ª\ssf ;/nLs/0fsf af/]df 5nkmn ug]{ 5f}F .

lj|mofsnfk 1

tn lbOPsf] ul0ftLo ;d:ofsf] cjnf]sgaf6 ;f]lwPsf k|Zgx¿df 5nkmn ug'{xf];\ .

Pp6f xflh/L hjfkm k|ltof]lutfdf k|To]s ;xL pQ/sf nflu (+5) / k|To]s unt 
pQ/sf nflu (–3) lbg] lgod /x]5 .

-s_	 ;d"x cGgk"0f{n] hDdf 104 cª\s k|fKt u/L ljhoL eP5 . h;df 25 cf]6f 
k|Zgsf] ;xL hjfkm lbPsf /x]5g\ eg] sltcf]6f k|Zgsf] pQ/ unt u/]5g\ <

-v_	 of] ;d:of ;dfwfg ug{ s'g s'g ul0ftLo lj|mofx¿ ug'{knf{ <

oxfF	 lbOPsf] ;d:ofnfO{ ul0ftLo jfSodf n]Vbf,
	 25 × (+5) +  × (–3) = 104
	 unt pQ/ lbOPsf k|Zg ;ª\Vof = x -dfgf}FF_

ca 	 25 × (+5) + x × (–3) = 104
cyjf 	 125 – 3x = 104
cyjf 	 –3x = 104 – 125
cyjf 	 –3x = -21
		  x 	= 7
7 cf]6f k|Zgsf] hjfkm unt u/]5 .

;/n ug'{xf];\ M

	 (+12) + (–5) + (+25) ÷ (–5) – (–6) × (+7)

= (+12) + (–5) + (–5) – (–6) × (+7) 	[(+25) ÷ (–5) u/]sf]]
= (+12) + (–5) + (–5) – (–42)
= (+7) + (–5) + 42
= +2 + 42
= 44

pbfx/0f 1
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1.	 ;/n ug'{xf];\ M

-s_ (–6) × (–4) ÷ (+4) + (–5) – (–1)

-v_ (–15) ÷ (+5) × (–4) + (–10) – (+7)

-u_ (–12) + (+16) × (–27) ÷ (–9)

-3_ (–3) × (+16) – {(+12) ÷ (+6) + (–10)}

2.	 Pp6f ljBfnodf ePsf] xflh/L hjfkm k|ltof]lutfdf k|To]s ;xL pQ/sf nflu 
(+10) / k|To]s unt pQ/sf nflu (–5) lbg] lgod /x]5 .

-s_	lgnf] ;bgn] 60 cª\s k|fKt u/]5 . h;df 2 cf]6f k|Zgsf] pQ/ unt 
lbP5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5, kQf nufpg'xf];\ .

-v_	kx]Fnf] ;bgn] 20 cª\s k|fKt u/]5 . h;df 5 cf]6f k|Zgsf] pQ/ unt 
eg]5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5, kQf nufpg'xf];\ .

-u_	 s'g ;d"xn] w]/}cf]6f k|Zgx¿sf] ;xL hjfkm lbP5, sltn] n]Vg'xf]];\ .

3.	 /fdsf] a}ª\s vftfdf j}zfv dlxgfsf] ;'?df ?= 5000 lyof] . j}zfv 7 ut]  
?= 30,000 tna p;sf] vftfdf hDdf eof] . j}zfv 9 ut] lah'nLsf] dx;'n 
?= 945 pSt vftfaf6 a'emfP . j}zfv 11 ut] kmf]gdf ?= 500 pSt vftfaf6 
l/rfh{ u/]5g\ . j}zfv 15 ut] ABC vfB :6f]/nfO{ pSt vftfaf6 ?= 10,000 
lt/]5g\ eg] ca pgsf] vftfdf slt /sd afFsL 5, kQf nufpg'xf];\ .

●	 hf]8, 36fp tyf u'0fg ldl>t ;d:ofdf klxnf u'0fgsf] sfd ug'{kb{5 .

● 	 hf]8, 36fp tyf efu lj|mof ;dfj]z ePdf ;d:ofsf] ;dfwfg ubf{ 
;a}eGbf klxnf efu lj|mof ug'{kb{5 .

● 	 u'0fg / efu ;dfj]z ePsf ;d:ofdf klxnf efu lj|mof ug]{ jf afofFaf6 
bfofFlt/ ;/n ub}{ hfFbf h'g lrx\g klxnf cfpF5, Tolx lj|mof klxnf 
ug'{kb{5 .

cEof; 3.3
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1.		 -s_ +2	 -v_ –5	 -u_  +36	 -3_  –40
2.		 -s_ 7	 -v_  4	 -u_  3 	 3.    ?= 2355	4. 15 	
5.		 560 l

kl/of]hgf sfo{

xfd|f] b}lgs hLjgdf k"0ff{ª\ssf] hf]8 / 36fpsf] k|of]u ePsf s'g}  
kfFrcf]6f pbfx/0fx¿ n]vL sIffdf k|:t't\ ug'{xf];\ .

4.	 klxnf] k"0ff{ª\s bf];|f] k"0ff{ª\ssf] kfFr u'0ffeGbf 2 n] a9L 5 . olb klxnf] 
k"0ff{ª\s 77 5 eg] bf];|f] k"0ff{ª\s kQf nufpg'xf];\ .	

5.	 Pp6f 1000 l Ifdtfsf] 6\ofª\sLdf 500 l kfgL 5 . o;df b'O{cf]6f wf/fx¿ h8fg  
u/LPsf 5g\ . 1 ldg]6df wf/f A n] 25 l kfgL e5{ / wf/f B n] 15 l kfgL aflx/ 
kmfN5 . olb b'j} wf/fnfO{ 5 ldg]6;Dd vf]lnof] eg] 6\ofª\sLdf slt ln6/ kfgL  
x'G5 < 

pQ/ 
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4.0	 k'g/jnf]sg (Review)
k"0ff{ª\sx¿sf] ;d"x Z = {..., –3, –2, –1, 0, 1, 2, 3, ...} af6 s'g} b'O{ ;ª\Vofx¿ 
lng'xf];\ . tL ;ª\Vofx¿sf] hf]8, 36fp, u'0fg / efudWo] s'g s'g lj|mof ;Dej  
xf]nf, 5nkmn ug'{xf];\ .

4.1	 cfg'kflts ;ª\Vofsf] kl/ro (Introduction of Rational Number)

lj|mofsnfk 1

lbOPsf] cj:yfsf] cWoog ug'{xf];\ / ;ª\Vof /]vfsf cfwf/df ;f]lwPsf k|Zgx¿sf] 
5nkmn ug'{xf];\ .

k"0ff{ª\ssf] ;d"xaf6 b'O{cf]6f ;ª\Vofx¿ 3 / –4 lnOPsf] 5 . logLx¿lar hf]8, 
36fp, u'0fg / efu lj|mof u/LPsf] 5 .

3 + (–4) = –1
3 – (–4) = 3 + 4 = 7
3 × (–4) = –12
3 ÷ (–4) = 3

–4

-s_	 s] b'O{cf]6f k"0ff{ª\sx¿nfO{ hf]8\bf, 36fpFbf / u'0fg ubf{ ;w}F k"0ff{ª\sg} x'G5 <

-v_	 k"0ff{ª\s ;ª\Vofx¿ larsf] efukmn s] xf]nf <

-u_	 s] 
3

–4  k"0ff{ª\ssf] ;ª\Vof /]vfdf 5 <

s'g} klg b'O{cf]6f k"0ff{ª\sx¿ hf]8\bf, 36fpFbf, u'0fg ubf{ k"0ff{ª\sg} cfpF5 . t/  
Pp6f k"0ff{ª\snfO{ csf]{ k"0ff{ª\sn] efu ubf{ ;w}F k"0ff{ª\s gx'g klg ;S5 . To;sf/0f 
c¿ yk ;ª\Vofx¿sf] cfjZostf dx;'; eof] .

h:t} M 23 , 12 , 45  k"0ff{ª\sx¿ xf]Ogg\ . logLx¿ 
a
b sf ¿kdf cfpF5g\ . o:tf ;ªVofx¿ 

cfg'kflts ;ª\Vofx¿ x'g\ . cfg'kflts ;ª\Vofsf] ;d"xnfO{ Q n] hgfOG5 

	 Q = {..., –4, –3, –5
2, –2, –3

2, –1, –1
2, 0, 

2
3 , 

1
2 , 1, ... }

	–4	 –3	 –2	 –1	 0	 1	 2	 3	 4	 5	 6

kf7 4
cfg'kflts ;ª\Vof  

(Rational Number)
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tn lbOPsf k|Zgx¿nfO{ ;fyLx¿lar ;d"xdf 5nkmn u/L lgisif{ sIffdf k|:t't 
ug'{xf];\ . 

-s_	 s] ;a} k|fs[lts ;ª\Vof cfg'kflts ;ª\Vof x'g\ .

-v_	 s] ;a} k"0ff{ª\s cfg'kflts ;ª\Vof x'G5g\\ <

;a} k"0ff{ª\sx¿ cfg'kflts ;ª\Vofx¿sf] ;d"xdf kg]{ ePsfn] k"0ff{ª\
sx¿sf] ;d"x cfg'kflts ;ª\Vofx¿sf] pk;d"x xf], To;}n] Z ⸦ Q  
n]Vg ;lsG5 .

cfg'kflts ;ª\Vofsf ljz]iftfx¿ (Properties of Rational Numbers)  
tnsf cfg'kflts ;ª\Vofx¿sf] ljz]iftfx¿sf] cjnf]sg u/L 5nkmn ug'{xf];\ .

I.	 PsfTds lgod (Identity Property)

hf]8sf] PsfTds lgod u'0fgsf] PsfTds lgod

1
2 + 0 = 0 + 12  = 12

1
2  × 1 = 1 × 12  = 12

–2
3 + 0 = 0 + –2

3  = –2
3

–2
3  × 1 = 1 × –2

3 = –2
3

s'g} klg cfg'kflts ;ª\Vofdf z"Go 
(0) hf]8\bf cfpg] ;ª\Vof ToxL ;ª\Vof 
x'G5 . o;nfO{ hf]8sf] PsfTds lgod 
elgG5 .

s'g} klg cfg'kflts ;ª\VofnfO{ 1 n] 
u'0fg ubf{ ToxL ;ª\Vof cfpF5 . o;nfO{ 
u'0fgsf] PsfTds lgod elgG5 .

lj|mofsnfk 2

s'g} klg ;ª\VofnfO{ 
a
b sf ¿kdf JoSt ug{ ;lsG5 eg] To:tf]  

;ª\VofnfO{ cfg'kflts ;ª\Vof (Rational Number) elgG5 . hxfF a / b b'j} 
k"0ff{ª\sx¿ x'g\ / b ≠ 0 5 .
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II.	 ljk/Lt u'0f (Inverse Property)

hf]8sf] ljk/Lt u'0f u'0fgsf] ljk/Lt u'0f

–1 + 1 = 0 2 × 12  = 1

–1
2 + 12  = 0  23  × 32   = 1

s'g} klg cfg'kflts ;ª\Vof a
b df –a

b  
nfO{ hf]8\bf z"Go cfpF5 eg] o;nfO{ 
hf]8sf] ljk/Lt u'0f elgG5 . 

a
b / –a

b 
Ps csf{sf hf]8sf ljk/Lt x'g\ .

s'g} klg cfg'kflts ;ª\Vof 
a
b  nfO{ 

b
a  n] u'0fg ubf{ 1 cfpF5 . To;}
n] 

a
b  / 

b
a  nfO{ Ps csf{sf u'0fgsf]  

ljk/Lt dflgG5 . 

hf]8sf] ;ª\3Lo lgod u'0fgsf] ;ª\3Lo lgod

1
2 + 

2
3+ 35  = 

1
2 + 

2
3  +  35

lgod,
a
b + c

d + e
f

 = a
b + cd  + 

e
f

nfO{ hf]8sf] ;ª\3Lo lgod elgG5 .

1
2 × 

2
3 × 35  = 

1
2 × 

2
3  ×  35

lgod,
a
b × c

d × ef  = a
b × cd  × 

e
f

nfO{ u'0fgsf] ;ª\3Lo lgod elgG5 .

hf]8sf] j|md ljlgod u'0f u'0fgsf] j|md ljlgod u'0f

1
2 + 23 = 23 + 12

1
2 × 23 = 

2
3  × 

1
2

a
b  + 

c
d  = cd  + 

a
b   nfO{ hf]8sf] j|md  

ljlgdo elgG5 .

a
b × 

c
d = 

c
d × ab nfO{ u'0fgsf] j|md  

ljlgdo elgG5 .

III.	 j|md ljlgod u'0f (Commutative Property)

IV.	 ;ª\3Lo lgod (Associative Property)
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V.	 aGbL lgod (Closure Property)

4.2	 bzdnj / cfg'kflts ;ª\Vof (Decimal and Rational Number)

tn tflnsfdf lbOPsf leGgx¿nfO{ bzdnj ;ª\Vofdf ¿kfGt/0f u/L vfln 7fpF 
eg'{xf];\ / lgisif{nfO{ 5nkmn ug'{xf];\ .

j|m=;= leGg bzdnj ;ª\Vof

1 1
2 0.5

2 1
3 0.333

3 2
7 0.285714285714

4 2
3 ...

5 3
10 ...

6 5
13 ...

hf]8sf] aGbL lgod u'0fgsf] aGbL lgod

1
2 / 

2
3  cfg'kflts ;ª\Vofx¿ x'g\ .

1
2 + 23  = 3+4

6
 = 76  klg cfg'kflts  

;ª\Vof xf] .

1
2 / 2

3 cfg'kflts ;ª\Vofx¿ x'g\ .
1
2 × 23 = 13  klg cfg'kflts ;ª\Vof xf] .

b\'O{cf]6f cfg'kflts ;ª\Vofx¿sf]  
of]ukmn klg cfg'kflts ;ª\Vof x'G5 . 
o;nfO{ hf]8sf] aGbL lgod elgG5 .

b\'O{cf]6f cfg'kflts ;ª\Vofx¿sf]  
u'0fgkmn klg cfg'kflts ;ª\Vof g} x'G5 .  
o;nfO{ u'0fgsf] aGbL lgod elgG5 .

lj|mofsnfk 3

leGgnfO{ bzdnjdf ¿kfGt/0f ubf{ cGTo x'g], cGToxLg / k'g/fj[Q bzdnjdf 
JoSt ug{ ;lsG5 .



68 ul0ft, sIff &

I.	 cGTo x'g] bzdnj ;ª\Vof (Terminating Decimal)

tn lbOPsf pbfx/0fx¿sf] cjnf]sg u/L 5nkmn ug'{xf];\ M

	 1
4

 = 0.25,	 1
8

 = 0.125,	 1
3

 = 1.5

	 1
4

, 3
8

, 3
2

 nfO{ bzdnj ;ª\s]tdf ¿kfGt/0f ubf{ bzdnj k5fl8sf ;ª\Vofx¿ 

lglZrt :yfgdf cGTo ePsf 5g\ .

cfg'kflts ;ª\Vofsf] x/n] c+znfO{ efu ubf{ efukmndf bzdnj k5fl8sf ;ª\Vofx¿sf] 
cGTo x'G5 eg] To:tf] ;ª\VofnfO{ cGTo x'g] bzdnj ;ª\Vof elgG5 .

II.	 cGToxLg k'g/fj[Q bzdnj ;ª\Vof (Non terminating Recurring Decimal)

leGgx¿ 1
3

, 2
9

, 4
11

 nfO{ bzdnj ;ª\Vofdf ¿kfGt/0f ug'{xf];\ . glthfsf cfwf/df 

s] lgisif{ lgl:sG5, 5nkmn ug'{xf];\ .

1
3

 = 0.3333...

2
9

 = 0.2222

4
11

 = 0.363636...

0.333.. nfO{ 0.3 klg n]Vg ;lsG5 . dflysf] d]naGbn] pSt ;ª\Vof bf]xf]l//xG5 
eGg] hgfpF5 .

dflysf leGgnfO{ bzdnj ;ªs]tdf ¿kfGt/0f ubf{ bzdnjkl5sf ;ª\Vofx¿ 
cGTo ePsf 5}gg\ . Pp6} ;ª\Vof bf]xf]l//x]sf 5g\ . o:tf ;ª\VofnfO{ cGToxLg 
k'g/fj[Q bzdnj ;ª\Vof elgG5 .

cGTo x'g] / cGToxLg k'g/fj[Q bzdnj ;ª\VofnfO{ cfg'kflts ;ª\Vof elgG5 .

gf]6 M olb cfg'kflts ;ª\Vofsf] x/df 2 cyjf 5 sf ckjTo{ /x]sf 5g\ eg] 
Tof] ;ª\Vof cGTo x'g] bzdnj ;ª\Vof x'G5g\\ . 

h:t} M 1
2

, 1
5

, 7
10, 7

25
, ...

olb cfg'kflts ;ª\Vofsf] x/df 2 / 5 afx]s c¿ ;ª\Vof ePdf To:tf bzdnj 
;ª\Vof cGToxLg k"/fj[Q x'G5g\\, h:t} M 1

3
, 2

3
, 5

7
, ...
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4.3	 bzdnjnfO{ leGgdf ¿kfGt/0f (Conversion of Decimal into 
fraction)

I.	 cGTo x'g] bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f 

	 0.75 nfO{ leGgdf s;/L ¿kfGt/0f ug{ ;lsG5, 5nkmn ug'{xf];\ .

	 0.75 eg]sf] ;of+zsf] 75 c+z eGg] a'lemG5 .

	 To;}n] 75
100

3

4
 x'G5 .

	 cyf{t\ 
3
4 x'G5 .

csf]{ tl/sf M 0.75 nfO{ leGgdf ¿kfGt/0f ubf{,

		  0.75 × 100
100

		  = 75
100

		  = 3
4

0.75 df bzdnj kl5 b'O{cf]6f ;ª\Vofx¿ 5g\ . 
To;}n] 0.75 nfO{ 100 n] u'0fg / efu ug'{k5{ .

II.	 cGToxLg k'g/fj[Q bzdnjnfO{ leGgdf ¿kfGt/0f 

	 0.3 nfO{ leGgdf s;/L ¿kfGt/0f ug{ ;lsG5 < 5nkmn ug'{xf];\ .

dfgf}FF, x = 0.3

	 x = 0.33 ...  	 (i)

;dLs/0f (i) nfO{ 10 n] u'0ff ubf{,

	 10x = 3.33 ...  	 (ii)

ca ;dLs/0f (ii) af6 ;dLs/0f (i) 36fpFbf,

	 	 10x – x = 3.33... – 0.33...

	 cyjf 	 9x = 3

	 cyjf 	 x = 39 	

	 cyjf 	 x = 13 	

ctM 0.3 = 13  x'G5 .

0.3 df bzdnjkl5 Pp6} 
;ª\Vof 3 dfq k'g/fj[Q 5, 
To;}n] 10 n] u'0ff ug'{kb{5 .
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tn lbOPsf leGgx¿nfO{ bzdnjdf ¿kfGt/0f u/L cGTo x'g] / cGToxLg k'g/fj[Q bzdnj 
;ª\Vofx¿ 5'6\ofpg'xf];\ .

-s_ 5
8 		  -v_ 2

3

;dfwfg

;dfwfg

0.625
		   5	0	
		 – 48
			  20
		  – 16
			    40
			  – 40
				    ×

8

3
 0.666

		   2	0	
		 – 18
			  20
		  – 18
			    20
			  – 18
				    2

-s_ 5
8 	

-v_ 2
3 	

	 = 0.625

	 0.625 cGTo x'g] bzdnj ;ª\Vof xf] .

	 = 0.666...
	 = 0.6 ...

	 0.6  cGToxLg k'g/fj[Q bzdnj ;ª\Vof xf] .

tn lbOPsf bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f ug'{xf];\ M

-s_ 0.35	 -v_ 0.41

-s_ 0.35

	 = 0.35 × 100
100  = 35

100  =  7
20

pbfx/0f 1

pbfx/0f 2
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1
2 / 

5
6 sf larsf s'g} b'O{cf]6f cfg'kflts ;ª\Vofx¿ lgsfNg'xf];\ M

	 dfgf}FF, x	 = 0.41

	 	 x 	 = 0.4141... 	  (i)
;dLs/0f (i) nfO{ 100 n] u'0fg ubf{,

	 100x = 41.4141...  	  (ii)
ca ;dLs/0f (ii) af6 ;dLs/0f (i) 36fpFbf,

		  100x – x = 41.4141... – 0.4141...
	 cyjf 	 99x	 = 41

	 cyjf  	 x 	 = 41
99

ctM  0.41  = 41
99  x'G5 .

	
1
2 / 

5
6 sf] larsf] cfg'kflts ;ª\Vof lgsfNg,

Pp6f ;ª\Vof	= 
1
2 + 

5
6 

2   1
2 / 

5
6 sf] cf};t dfg lgsfNg] .

		  = 3 + 5
6  × 12 	 = 86  × 12 	 = 43  × 12 	 = 46 	 = 23

csf]{ ;ª\Vof = 12 / 
2
3 sf] cf};t dfg

		  = 
1
2 + 

2
3 

2

	 = 3 + 4
6  × 12 	 = 7

12

1
2 / 56  sf lardf kg]{ s'g} b'O{ cfg'kflts ;ª\Vofx¿ 

2
3 / 

7
12 x'g\ .

-v_ 0.41

;dfwfg

pbfx/0f 3
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bzdnj ;ª\Vofx¿

cGTo gx'g] bzdnj ;ª\VofcGTo x'g] bzdnj ;ª\Vof

k'g/fj[Q x'g] 
bzdnj ;ª\Vof

cfg'kflts ;ª\Vof

k'g/fj[Q gx'g] 
bzdnj ;ª\Vof

1.	 tn lbOPsf leGgx¿nfO{ bzdnjdf ¿kfGt/0f u/L cGTo x'g] / cGToxLg k'g/fj[Q 
bzdnj ;ª\Vofx¿ 5'6\ofpg'xf];\ .

-s_ 1
2	 -v_ 3

5	 -u_ 2
7	 -3_ 15

2 	 -ª_ 17
13

-r_ 55
10	 -5_ 37

20	 -h_ 25
17	 -em_ 12

25
2.	 tn lbOPsf ;ª\Vofx¿sf] hf]8sf] ljk/Lt ;ª\Vof n]Vg'xf];\ M

-s_ 2
5	 -v_ 

–5
7 	 -u_ 22

12	 -3_ 12
7 	 -ª_ –11

8
3.	 tn lbOPsf ;ª\Vofx¿sf] u'0fgsf] ljk/Lt ;ª\Vof n]Vg'xf];\ M

-s_ 3
4	 -v_ 

25
10 	 -u_ –2

3
	 -3_ 

22
12 	 -ª_ 1

8
4.	 tn lbOPsf bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f ug'{xf];\ M

	 -s_ 0.5		 -v_ 0.7 	 -u_ 0.24 	 -3_ 0.27

	 -ª_ 1.57	 -r_ 2.35	 -5_ 7.025

cEof; 4.1

bzdnj ;ª\Vofx¿nfO{ tnsf] h:tf] rf6{af6 b]vfpg ;lsG5 M
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5. 	
1
2  / 

3
5  sf larsf s'g} b'O{cf]6f cfg'kflts ;ª\Vof n]Vg'xf];\ .

6. 	
1
3  / 

3
4  sf] larsf s'g} b'O{cf]6f cfg'kflts ;ª\Vof kQf nufpg'xf];\ .

7. 	 tnsf k|Zgx¿sf] pQ/ sf/0f;lxt n]Vg'xf];\ M

-s_	s] ;a} k|fs[lts ;ª\Vof cfg'kflts ;ª\Vof x'g\ <

-v_	s] ;a} k"0f{ ;ª\Vof cfg'kflts ;ª\Vof x'g\ <

-u_	 s] ;a} k"0ff{ª\s cfg'kflts ;ª\Vof x'g\ <

-3_	s] z"Go (0) cfg'kflts ;ª\Vof xf] <

-ª_	 s] ;a} cfg'kflts ;ª\Vof k"0ff{ª\s x'g\ <

kl/of]hgf sfo{

k|s[lts ;ª\Vof, k"0f{ ;ª\Vof, k"0ff{ª\s / cfg'kflts ;ª\Vofx¿sf] ;DaGwnfO{ 
lrqaf6 b]vfpg'xf];\ / sIffdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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5.1 	 leGg (Fraction) 
5.1.0	 k'g/jnf]sg (Review)

tn lbOPsf leGg;DaGwL ;d:ofx¿sf af/]df ;d"xdf 5nkmn u/L lx;fa ug'{xf];\ M

-s_	 1
5

 + 17 	 -v_ 55
6 – 12

3 	 	

-u_ 	 6 × 25	 -3_ 12 ÷  25 	

5.1.1 	 leGgsf] ;/nLs/0f (Simplification of Fractions)

lj|mofsnfk 1

tn lbOPsf ul0ftLo ;d:ofnfO{ cWoog ug'{xf];\ / ;f]lwPsf k|Zgx¿df 5nkmn 
ug'{xf];\ M

l;h{gfsf] dfl;s cfDbfgL ?= 24000 5 / pgn] Ps dlxgfdf cfDbfgLsf]  
tLg efusf] Ps efu lzIffdf vr{ u/Lg\ . To:t} rf/ efusf] b'O{ efu vfgfdf vr{ 
u/Lg\ eg],

-s_	 pgn] hDdf slt efu vr{ u/L5g\ <

-v_	 hDdf slt /sd vr{ u/L5g\ <

oxfF lzIffdf vr{ ePsf] cfDbfgLsf] efu = tLg efusf] Ps efu = 1
3

vfgfdf vr{ ePsf] cfDbfgLsf] efu = rf/ efusf] b'O{ efu = 2
4

hDdf vr{ = <

hDdf vr{ lgsfNg b'j} vr{ hf]8\g'kb{5 .

To;}n] hDdf vr{	 = 1
3

 + 24

		  = 1
3

 × 44  + 2
4

 × 33  

		  = 4
12

 + 6
12

  = 10
12

 

c;dfg x/nfO{ 
;dfg agfPsf]

kf7 5
leGg / bzdnj  

(Fraction and Decimal)
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hDdf vr{ = 5
6

 -n3'Qd kbdf n]Vbf_

ca hDdf vr{ /sd	 = cfDbfgLsf] 5
6
 efu

		  = ?= 24000 ×  5
6

		  = ?= 4000 × 5

		  = ?= 20,000

csf]{ tl/sf -gd'gf lrq0f ljlwaf6_

lzIffdf cfDbfgLsf] tLg efusf] Ps efu vr{ ePsfn] l;h{gfsf] cfDbfgLnfO{ tLg 
a/fa/ efu nufpFbf, 

l;h{gfsf] cfDbfgL = ?= 24,000
x x x

3x = 24000
cyjf 	 x 	 =	24000

3
 

cyjf 	 x 	 =  8000
ctM lzIffdf vr{ = ?= 8,000
km]l/ vfgfdf cfDbfgLsf] rf/ efusf] b'O{efu vr{ ePsfn],

;[hgfsf] cfDbfgL = ?= 24,000
y y y y

4y 	= 24000
cyjf 	 y =  24000

4
 

cyjf 	 y  = 6000
vfgfdf vr{ 	= 2 efu

		  = 2 × 6000
		  = ?= 12,000

ctM hDdf vr{ = lzIffdf vr{ + vfgfdf vr{ 
		  = 8000 + 12000
		  = ?= 20,000

hDdf vr{sf] efu = 
hDdf vr{

hDdf cfDbfgL
=  ?=20000

?=24000
 =  

4×5
4×6 = 56
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pbfx/0f 1

zflGt lgs]tg ljBfnosf] sIff 7 df 48 hgf ljBfyL{ 5g\ . tLdWo] tLg efusf] b'O{ efu 
(23  efu_ 5fqf / afFsL 5fq 5g\ eg],

-s_	5fqfsf] ;ª\Vof slt /x]5 <

-v_	5fqsf] ;ª\Vof slt /x]5, kQf nufpg'xf];\ .

;dfwfg 

oxfF	 hDdf ljBfyL{ ;ª\Vof = 48
5fqfsf] ;ª\Vof	 = hDdf ljBfyL{sf] 2

3 efu

		  = 48 × 23
		  = 32
5fqsf] ;ª\Vof	 = hDdf ljBfyL{ ;ª\Vof − 5fqfsf] ;ª\Vof
		  = 48 − 32
		  = 16
ctM 5fqf 32 hgf / 5fq 16 hgf /x]5g\ .

csf]{ tl/sf -gd'gf lrq0f ljlwaf6_

5fqfsf] ;ª\Vof tLg efusf] b'O{ efu,

ljBfyL{ ;ª\Vof = 48
x x x

	 3x = 48

	 x 	 = 48
3  

⸫ x 	 = 16
5fqfsf] ;ª\Vof = 2 efu

			   = 2×16
			   = 32
5fqsf] ;ª\Vof = 48 – 32
			   = 16

5fqf = 2 efu

5fq = 1 efu
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k|lj0fn] cfˆgf] hGdlbgdf Pp6f s]s lsg]5g\ . pgsf ;fyLx¿dWo] s[kfn] 1
2
 

efu, cdgn] 1
3  / ;GbLkn] 1

6
 efu vfP5g\ . ;a}eGbf w]/} s]s s;n] vfP5g\,  

kQf nufpg'xf];\ M

;dfwfg 

oxfF 	s[kfn] vfPsf] s]ssf] efu 	=	 1
2

cdgn] vfPsf] s]ssf] efu 	 = 	 1
3

;GbLkn] vfPsf] s]ssf] efu	 = 	 1
6

ca tLg}cf]6f leGgsf] x/df ePsf cª\ssf] n=;= lgsfNg'xf];\ .

n=;= = 6
ca ;a} leGgsf] x/ 6 agfpg'xf];\ .

	 1
2  = 12  × 33  = 36

	 1
3  = 13  × 22  = 26

	 1
6  = 16  × 11  = 16

oxfF	 3
6  eg]sf] 3 cf]6f 1

6 xf] . 2
6 eg]sf] 2 cf]6f 1

6 xf] / 1
6 eg]sf] 1 cf]6f 1

6 xf] . 

To;}n] oL 3 cf]6f leGgdWo] 3
6 7'nf]] leGg xf] .

⸫ 1
2 efu vfg] s[kfn] ;a}eGbf w]/} s]s vfO5g\ .

t'ngf ug{sf nflu ;a} leGgsf 
x/x¿ ;dfg x'g'k5{ .

2 sf ckjTo{x¿ 2, 4, 6, 8, ...
3 sf ckjTo{x¿ 3, 6, 9, ...
6 sf ckjTo{x¿ 6, 12, ...
;a}eGbf ;fgf] ;femf ckjTo{ = 6

1.	 ;/n ug'{xf];\ M

-s_ 11 1
13– 13

8  + 27
8  	 -v_ 13 1

9 – 4 89  – 6 5
11

-u_ 1
2 + 1

3 × 6
2 – 4

5 ÷ 1
5 	 -3_ 

1
2 +

2
3  ÷ 3

5 × 4
5 + 5

9 – 2

2.	 6
1
8  – 8  nfO{ 30 af6 36fP/ 11

4 hf]8\g'xf];\ .

pbfx/0f 2

cEof; 5.1
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3.	 ;GbLksf] dfl;s cfDbfgL ?= 27,000 5 . pgn]
1
5 efu vfhfdf vr{ u/]5g\ . 1

10
efu sk8fdf vr{ u/]5g\ / 2

5  oftfoftdf vr{ u/]5g\ eg], 

-s_	slt efu art u/]5g\ <

-v_	slt ?lkofF art u/]5g\, kQf nufpg'xf];\ .

4.	 /dfOnf] d]nfdf /]dfn] cfkm";Fu ePsf] ?lkofFsf] 1
5  efu dgf]/~hgdf / 1

2  
efu vfgfsf nflu vr{ u/Lg\ . s'g zLif{sdf w]/} vr{ u/]sL /lx5g\, kQf 
nufpg'xf];\ .

5.	 sIff 7 df ePsf 40 hgf ljBfyL{x¿dWo] 1
5  efu ljBfyL{n] cª\u|]hL ljifo dg 

k/fpF5g\ . 2
5  ljBfyL{n] ul0ft ljifo dg k/fpF5g\ . afFsL ljBfyL{n] lj1fg dg k/

fpF5g\ .

-s_	cª\u|]hL dg k/fpg] ljBfyL{sf] ;ª\Vof kQf nufpg'xf];\ .

-v_	ul0ft dg k/fpg] ljBfyL{sf] ;ª\Vof kQf nufpg'xf];\ .

-u_	 lj1fg dg k/fpg] ljBfyL{nfO{ leGgsf ¿kdf n]Vg'xf];\ .

6.	 /~h'nfO{ pgsf] a'afn] ?= 6,000 lbg'eof] . pgn] tLg efusf] Ps efu  
?lkofFn] lstfa lslgg\ . rf/ efusf] Ps efu ?lkofFn] sk8f lslgg\ . kfFr efusf] 
Ps efu ?lkofF e|d0fdf vr{ u/L5g\ eg],

-s_	hDdf slt efu vr{ u/L5g\ <

-v_	hDdf slt ?lkofF vr{ u/L5g\ <

-u_	 slt /sd art u/L5g\, kQf nufpg'xf];\ .

7.	 Ct'n] Pp6f :ofpsf] 3
5  efu vfO5g\\ / afFsL efu pgsf] efO ;'dgn]  

vfP5g\ .

-s_	;'dgn] vfPsf] :ofpsf] efunfO{ leGgdf n]Vg'xf];\ .

-v_	s;n] slt efu :ofp a9L vfP5, kQf nufpg'xf];\ .

8.	 df]xgn] cfkm";Fu ePsf] /sddWo] 
2
3  efu >LdtLnfO{ lbP5g\ . afFsL /sdaf6 

1
5  efu 5f]/fnfO{ / 

1
3  efu 5f]/LnfO{ lbP5g\ . >LdtLnfO{ ?= 60,000 lbPsf 

/x]5g\ eg],

-s_	5f]/fnfO{ slt /sd lbPsf /x]5g\ <
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-v_	5f]/LnfO{ slt /sd lbPsf /x]5g\ <
-u_	 5f]/f / 5f]/LdWo] s;nfO{ sltn] w]/} /sd lbPsf /x]5g\, kQf nufpg'xf];\ . 

9.	 k|s[ltn] pm ;Fu ePsf] /sdsf] 1
4 efu vr{ u/]5 . afFsL /sdaf6 2

5  efu  
x/fP5 . olb x/fPsf] /sd ?= 900 xf] eg] pm ;Fu klxn] slt /sd lyof], 
kQf nufpg'xf];\ .

10.	 Pp6f ljBfnodf 4
5 efu 5fqx¿ 5g\ . ljBfnosf] jgef]h sfo{j|mddf 1

4
efu 5fqf / 1

3 efu 5fqx¿ ;dfj]z eP5g\ . olb 190 hgf ljBfyL{x¿ 
jgef]h sfo{qmddf uPsf lyP eg] ljBfnosf] hDdf ljBfyL{ ;ª\Vof kQf 
nufpg'xf];\ .

1. -s_ 12 15
26	 -v_ 14 3

11	 -u_ –5
2 	 -3_ 1

9

2. 33	 3. -s_ 1
9 	 -v_ ?= 2700	

4. vfgfdf	 5.-s_ 8	 -v_ 18	 -u_ 14	

6.  47
60 , ?= 1300	 7. -s_ 2

5 	 -v_ Ct'n] 1
5

8. -s_ ?= 6000	 -v_ ?= 10000 5f]/fnfO{ 1
5 	 -u_ 5f]/LnfO{ ?= 4000

9. ?= 3000	 10. 600

kl/of]hgf sfo{

tkfO{F cfkm"n] Ps lbgdf ljBfnodf latfpg] ;dodWo] tn lbOPsf 
lj|mofsnfkx¿sf nflu slt slt ;do vr{g'x'G5 < leGgsf ¿kdf n]lv 
sIffdf k|:t't ug'{xf];\ M
-s_	 laxfgLsf] k|fy{gf 
-v_	 vfhf vfg] ;do
-u_	 cWoog ;do
-3_	 cGo lj|mofsnfksf] ;do

pQ/ 
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5.2	 bzdnj (Decimal)

5.2.0	 k'g/jnf]sg (Review)

tn lbOPsf bzdnj ;ª\Vofx¿sf] lx;fa ug'{xf];\ M

	 -s_ 8.97 + 23.2	 -v_ 3.6 × 5.8

	 -u_ 7.7 – 2.8	 -3_ 17.40 ÷ 4

bzdnj ;ª\Vofx¿sf] hf]8, 36fp, u'0fg / efu ubf{ s] s] s'/fdf Wofg lbg'kb{5 < 
;fyL ;d"xdf 5nkmn u/L lgisif{ lgsfNg'xf];\ .

5.2.1 	bzdnjsf] ;/nLs/0f (Simplification of Decimal)

lj|mofsnfk 1

O{zfn] sIffsf]7f ;hfpgsf nflu s]xL 9fFrfx¿ agfpFb} lyOg\ . ;f] 9fFrf agfpgsf 
nflu nDafO 4.5 cm ePsf juf{sf/ sfuhsf 6'j|mfx¿ rflxG5 . pgL;Fu 54 cm  
nDafO / rf}8fO 4.5 cm ePsf] cfotfsf/ sfuh 5 . To; sfuhaf6 4.5 cm nDafOsf 
sltcf]6f 6'j|mfx¿ aGnfg < pgn] sltcf]6f sfuhsf 6'j|mfx¿ aG5g\ egL lx;fa ug{  
54 ÷ 4.5 u/Lg\ . s] of] ;xL 5, 5nkmn u/L lgisif{ lgsfNg'xf];\ .

5.25 ft
3.5 ft

lj|mofsnfk 2

lrqdf b]vfOPsf] 6]a'nsf] ;txsf] nDafO 5.25 
ft / rf}8fO 3.5 ft /x]5 .

-s_	 6]a'nsf] kl/ldlt slt xf]nf <

-v_	 kl/ldlt lgsfNg s'g ul0ftLo lj|mof  
k|of]u ug'{knf{, 5nkmn ug'{xf];\ .

oxfF 6]a'nsf] kl/ldlt lgsfNg,

pSt 6]a'nsf] nDafO / rf}8fO b'j}nfO{ b'O{ b'O{ k6s hf]8\g'kb{5 . 

cyf{t 6]a'nsf] kl/ldlt	 = 2(l + b) x'G5 .

ctM 6]a'nsf] kl/ldlt 	 = 2(5.25 ft + 3.5 ft)
			   = 2 × 8.75 ft
			   = 17.5 ft
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pbfx/0f 1

tn lbOPsf] ul0ftLo ;d:ofnfO{ s;/L ;/n ug{ ;lsG5 < ;f]lwPsf k|Zgx¿df 5nkmn 
ub}{ lgisif{ lgsfNg'xf];\ M

;/n ug'{xf];\ M

7.5 + {6.72 ÷ 2.8 (3.59 – 1.49)}
-s_	s] 3.59 af6 1.49 g36fO 2.8 n] 6.72 nfO{ efu ug{ ldN5 <

-v_	s'g sf]i7leqsf] sfd klxn] ug'{knf{ <

-u_	 ;/n ubf{ sf]i7leqsf] j|md s] xf]nf <

;/n ubf{ j|mdz M efu, u'0fg, hf]8 / 36fpsf] sfd u/LG5 t/ oxfF ;j{k|yd 3.59 
af6 1.49 nfO{ 36fpg' kb{5 . cfPsf] glthfnfO{ 2.8 ;Fu u'0fg ug'{kb{5 . To;kl5 
dfq 6.72 nfO{ efu ug{ ;lsG5 . To;}n] (3.59 – 1.49) nfO{ ;fgf] sf]i7df / {6.72 
÷ 2.8 (3.59 – 1.49)} nfO{ demf}nf sf]i7df /flvPsf] 5 .

;dfwfg 

oxfF 		 7.5 + {6.72 ÷ 2.8 (3.59 – 1.49)}
	 = 7.5 + {6.72 ÷ 2.8 (2.1)}
	 = 7.5 + {6.72 ÷ 5.88}
	 = 7.5 + 1.14
	 = 8.64

rf/ ;fwf/0f lj|mofx¿ (+,  –,  ÷,  ×) / sf]i7x¿;lxtsf] bzdnjsf]  
;/nLs/0f ubf{ k"0f{ ;ª\Vofsf] ;/nLs/0fdf h:t} sf]i7leq 
;dfj]z ePsf lj|mofnfO{ klxnf u/L;s]kl5 afFsL lj|mofx¿ 
ub}{ hfg'kb{5 . ;/nLs/0fdf k|of]u ePsf sf]i7x¿ j|md};Fu 
;fgf] sf]i7 ( ), demf}nf sf]i7 { } / 7'nf]] sf]i7 [ ] leq ;dfj]z 
ePsf lj|mofx¿ ug'{kb{5 .
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1.	 ;/n ug'{xf];\ M

	 -s_ 1.44 ÷ 1.2 + 6.2
	 -v_ 12.75 – {4.38 – (2.4 × 4.32 ÷ 3.6 – 0.85)}

	 -u_ 
1.2 × 1.2 – 0.4 × 0.4

2.4 – 1.6 	

	 -3_ 4.5 × 4.5 – 2.1 × 2.1
4.5 + 2.1 

2.	 lqe'hsf] If]qkmn = 1/2 × cfwf/ × prfO x'G5 . olb Pp6f lqe'hsf] cfwf/ 
25.75 cm / prfO 30.15 cm 5 eg] If]qkmn kQf nufpg'xf];\ .

3.	 Pp6f cfotfsf/ au}Frfsf] nDafO 22.66 m / rf}8fO 15.65 m 5 .

-s_	;f] au}Frfsf] If]qkmn slt x'G5 <

-v_	pSt au}Frfsf] kl/ldlt slt x'G5, kQf nufpg'xf];\ .

4.	 Pp6f juf{sf/ 6]a'nsf] kl/ldlt 242.2 m 5 . 6]a'nsf] nDafO kQf  
nufpg'xf];\ .

5.	 Pp6f cfotfsf/ hUufsf] If]qkmn 215.66 m2 5 . olb ;f] hUuf 67.35 m 
nfdf] eP slt km/flsnf] xf]nf, kQf nufpg'xf];\ .

6.	 Pp6f juf{sf/ v]tsf] nDafO 8.45 m 5 eg] pSt v]tsf] kl/ldlt kQf  
nufpg'xf];\ .

kl/of]hgf sfo{

kQLsf jf OG6/g]6af6 cfhsf] d'b|f ljlgdo b/ tflnsf vf]Hg'xf];\ . s'g} 
klg kfFrcf]6f b]zsf] vl/b b/ / laj|mL b/ l6Kg'xf];\ / ltgLx¿larsf] 
km/s lgsfn]/ sIffdf k|:t't ug'{xf];\ .

1. 	 -s_ 7.4	 -v_  10.4	 -u_ 1.6	 -3_  2.4
2.	 388.18 cm2	 3.  -s_ 354.62 m2	 -v_  76.62 m
4.  	 60.55 m	 5.  31.4 m	 6.   33.8 m

pQ/ 

cEof; 5.2
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6.1	 cg'kft (Ratio)

6.1.0	 k'g/jnf]sg (Review)

cg'hfsf] tf}n 30 kg / /d]zsf] tf}n 60 kg 5 . cg'hf / /d]zsf] tf}nnfO{ s;/L 
t'ngf ug{ ;lsG5, 5nkmn ug'{xf];\ M

	 cGt/sf] ¿kdf,
	 cg'hf / /d]zsf] tf}nsf] cGt/ = (60 – 30) kg = 30 kg
	 efukmnsf] ¿kdf,

	
cg'hfsf] tf}n
/d]zsf] tf}n

= 
30 kg
60 kg  = 12

cGt/af6 t'ngf ug'{ / efukmnaf6 t'ngf ug'{ Pp6} xf]Og . cGt/n] v'b slt 
cª\sn] ;fgf] jf 7'nf]] eGg] a'emfpF5 eg] efukmnn] slt u'0ffn] ;fgf] jf 7'nf]] 
eGg] a'emfpF5 .

6.1.1	 cg'kftsf] kl/ro (Introduction of Ratio)

lj|mofsnfk 1

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

j:t' d"No

?= 10

?= 70 

?= 5 

kf7 6
cg'kft / ;dfg'kft

(Ratio and Proportion)
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tn lrqdf b]vfOPsf] l;;fsndsf] nDafO 18 cm / Jof; 6 mm 5 . l;;fsndsf] 
Jof; / o;sf] nDafOsf] cg'kft slt x'G5 <

l;;fsnsf] nDafO 
Jof;sf] tLg u'0ff dfq  

5}g, s;/L ug]{ <

olb lbOPsf kl/df0fx¿sf 
PsfOx¿ km/s 5g\ eg] Pp6} 
PsfOdf kl/jt{g u/]/ t'ngf 

ug'{kb{5 .

18 cm
6 mm

s] 
18 cm
 6 mm  = 31  n]Vg ;lsG5 <

s] l;;fsndsf] nDafO o;sf] Aof;sf] tLg u'0ff dfq 5, 5nkmn ug'{xf];\ .

lj|mofsnfk 2

-s_	 sfkLsf] d"No l;;fsndsf] d"Nosf] slt u'0ff 5 <

-v_	 O/]h/sf] d"No l;;fsndsf] d"Nosf] slt u'0ff 5, t'ngf ug'{xf];\ .

	
sfkLsf] d"No

l;;fsndsf] d"No
= 

?=70
?=10

 = 71

	
O/]h/sf] d"No

l;;fsndsf] d"No
= 

?=5
?=10

 = 12

sfkLsf] d"No l;;fsndsf] 
d"Nosf] 5 u'0ff 5 .

O/]h/sf] d"No l;;fsndsf]  
d"Nosf] Ps ltxfO 5 .

Pp6f kl/df0fsf cfwf/df csf]{ kl/df0fnfO{ t'ngf ug]{ k|lj|mofnfO{ cg'kft 
elgG5 .

b'O{cf]6f Pp6} PsfOdf ePsf kl/df0fx¿ a / b sf] cg'kft a
b  jf a:b 

x'G5, hxfF b ≠ 0 . a:b nfO{ a is to b eg]/ kl9G5 . hxfF a / b cg'kftsf 
kbx¿ x'g\ .

cg'kftsf] ;/n ¿k (Simplest form of a Ratio)
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l;;fsndsf] nDafO ldlnld6/df kl/jt{g ubf{,

18 cm = 18 × 10 mm = 180 mm x'G5 .

To;}n],

l;;fsndsf] Jof; / o;sf] nDafOsf] cg'kft =
10 mm

180 mm  = 1
18 n]Vg ;lsG5 .

●	 cg'kftn] ;dfg PsfO ePsf kl/df0fx¿nfO{ dfq t'ngf ub{5 .

● 	 cg'kft n]Vbf PsfO n]Vg'x'Fb}g .

leGgdf 35  n] 5 efudWo] 3 efu a'emfpF5 .

cg'kftdf 3:2 n] hDdf 3 + 2 = 5 efu eGg] a'emfpF5 .

Pp6f j[Q lvRg'xf];\ . o;nfO{ kfFr a/fa/ efudf af8\g'xf];\ .

-s_	5fof kfl/Psf] efunfO{ leGgdf n]Vg'xf];\ .

-v_	5fof kfl/Psf] efu / 5fof gkfl/Psf] efusf] cg'kft lgsfNg'xf];\ .

-u_	 leGg / cg'kftdf s] km/s 5, 5nkmn ug'{xf];\ .

oxfF
5fof kfl/Psf] efusf] leGg = 35
5fof kfl/Psf] / gkfl/Psf] efusf] cg'kft = 32  = 3:2

lrqdf b]vfOPsf b'O{cf]6f aflN6gx¿sf] IfdtfnfO{ cg'kftdf n]Vg'xf]; M

9 l Ifdtf	 15 l Ifdtf

lj|mofsnfk 3

pbfx/0f 1

cg'kft / leGgsf] ;DaGw (Relation of Ratio and Fraction)
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tn lbOPsf] ;ª\Vof /]vfdf k|To]s efun] 1cm hgfpF5 .

;dfwfg

oxfF klxnf] aflN6gsf] Ifdtf 
bf];|f] aflN6gsf] Ifdtf = 9 l

15 l  = 3 × 3 l
3 × 5 l  = 35  = 3:5

ctM klxnf] aflN6gsf] Ifdtf M bf];|f] aflN6gsf] Ifdtf = 3:5 5 .

0	 1	 2	 3	 4	 5	 6	 7	 8	 9

A	 B	 C	 D	 E	 F	 G	 H	 I	 J

AC / AF sf] cg'kft slt x'G5 <

;dfwfg 

oxfF 	AC : AF
	 = AC

AF

	 = 2 cm
5 cm 	 = 25 	 = 2:5

pbfx/0f 2

pbfx/0f 3

lji0f'n] ul0ftdf 100 k"0ff{ª\sdf 75 cª\s k|fKt u/]5g\ . lj1fgdf 75 k"0ff{ª\sdf 50 
cª\s k|fKt u/]5g\ < s'g ljifodf /fd|f] cª\s k|fKt u/]5g\, kQf nufpg'xf];\ M
;dfwfg

oxfF	 ul0ftdf k|fKt u/]sf] cª\ssf] leGg = 75
100	 = 34

	 lj1fgdf k|fKt u/]sf] cª\ssf] leGg = 50
75 	 = 23

;dfg x/ agfpFbf,

	 ul0ftdf k|fKt u/]sf] cª\ssf] leGg = 34  × 33  = 9
12

	 lj1fgdf k|fKt u/]sf] cª\ssf] leGg = 23  × 44  = 8
12

⸫ 9
12 > 8

12 To;}n] lji0f'n] ul0ftdf /fd|f] u/]sf /x]5g\ .
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pbfx/0f 4

cGh' / cdgsf] prfO j|mdz M 145 cm / 165 cm 5 . pgLx¿sf] prfOsf] cg'kft 
lgsfNg'xf];\ .

;dfwfg 

oxfF 	 cGh' / cdgsf] prfOsf] cg'kft = 145 cm
165 cm

	 = 5 × 29
5 × 33  = 29

33 = 29 : 33

1.	 tnsf k|To]ssf] cg'kft n]vL n3'Qd kbdf ¿kfGt/0f ug'{xf];\ M

	 -s_ 10 cm / 100 cm	 -v_ ?= 180 / ?= 240	 -u_ 10 kg / 2 kg

	 -3_ 8 3G6f / 24 3G6f	 -ª_ 250 ml / 1000 ml	 -ª_ 2.5 kg / 7.5 kg

2.	 tn lbOPsf] ;ª\Vof /]vfdf k|To]s efun] 1 cm hgfpF5 . ;f]lwPsf b'/Lx¿sf] 
cg'kft kQf nufpg'xf];\ M

0	 1	 2	 3	 4	 5	 6	 7	 8

A	 B	 C	 D	 E	 F	 G	 H	 I

	 -s_ AB : AG	 -v_ AC : DI	 -u_ CF : CH

	 -3_ BG : BI	 -ª_ AF : AI

3.	 lbOPsf] lrqaf6 5fof kfl/Psf] / 5fof gkfl/Psf] efusf] cg'kft lgsfNg'xf];\ M

	 -s_	 -v_	 -u_

cEof; 6.1
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4.	 Pp6f ljBfnodf 450 ljBfyL{x¿ 5g\ . h;dWo] 180 5fqfx¿ 5g\ .

-s_	5fqf / hDdf ljBfyL{x¿sf] cg'kft lgsfNg'xf];\ .
-v_	5fq / hDdf ljBfyL{sf] cg'kft lgsfNg'xf];\ .
-u_	 5fqf / 5fqsf] cg'kft lgsfNg'xf];\ .

5.	 Pp6f ljBfnodf 25 hgf lzIfsx¿ / 500 hgf ljBfyL{x¿ 5g\ eg] lzIfs 
/ ljBfyL{sf] cg'kft kQf nufpg'xf];\ .

6.	 k|d]zsf] prfO 165 cm / k|ldnfsf] prfO 150 cm 5 .

-s_	k|d]z / k|ldnfsf] prfOsf] cg'kft lgsfNg'xf];\ .
-v_	k|ldnf / k|d]zsf] prfOsf] cg'kft lgsfNg'xf];\ .

7.	 /fx'nn] cª\u|]hL ljifodf 50 k"0ff{ª\sdf 40, g]kfnLdf 30 k"0ff{ª\sdf 20 /  
ul0ftdf 20 k"0ff{ª\sdf 13 k|fKt u/]5g\ .

-s_	cª\u|]hL / g]kfnL b'O{ ljifodf s'gsf] glthf /fd|f] 5 <
-v_	g]kfnL / ul0ftdWo] s'g ljifosf] glthf /fd|f] 5 <
-u_	 ;a}eGbf /fd|f] glthf s'g ljifodf 5, cg'kft lgsfn]/ t'ngf ug'{xf];\ .

8.	 Pln;f / lbk]zn] ?= 6000 nfO{ 5:7 sf] cg'kftdf afFª\bf b'j}n] slt slt 
?lkofF kfpnfg, kQf nufpg'xf];\ .

1 b]lv 3 ;Dd lzIfsnfO{ b]vfpg'xf];\ .

4. -s_ 25 	 -v_ 35 	 -u_ 23 	 5.   1:20	 6.  -s_ 11:10	

-v_ 10:11	 7.   lzIfsnfO{ b]vfpg'xf];\ .	 8.  ?= 2500, ?= 3500

kl/of]hgf sfo{

tkfOFsf] ljBfnosf] sIff 5 b]lv 10 ;Ddsf 5fq / 5fqf ljBfyL{x¿sf]  
;ª\Vof l6kf]6 ug'{xf];\ . sIffut ¿kdf k|To]s sIffsf,

-s_	 5fqf / 5fqsf] cg'kft 
-v_	 5fqf / hDdf ljBfyL{sf] cg'kft
-u_	 5fq / hDdf ljBfyL{sf] cg'kft lgsfNg'xf];\ / lgisif{ sIffdf k|:t't 

ug'{xf];\ .

pQ/ 
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6.2	 ;dfg'kft (Proportion)
6.2.0	 k'g/jnf]sg (Review)

2
5
 sf ;dt'No leGgx¿ x'g] u/L tn lbOPsf] tflnsf k"/f ug'{xf];\ M

2
5 = 4

10
2
5 = 10

2
5  = 6 2

5  = 30
2
5  = 20

2
5  = 14

s] 
4

10, 6
15, 8

20 ;a}sf cg'kftx¿ Pp6} 5g\ < 5nkmn u/L lgisif{ lgsfNg'xf];\ .

6.2.1	 ;dfg'kftsf] kl/ro (Introduction of Proportion)

lj|mofsnfk 1

b'O{cf]6f a/fa/ gfksf juf{sf/ sfuh lng'xf];\ . klxnf]nfO{ a/fa/ rf/ efudf  
afF8\g'xf];\ . bf];|f]nfO{ a/fa/ 16 efudf afF8\g'xf];\ .

klxnf] lrqaf6 5fof kfl/Psf] / gkfl/Psf] efusf] cg'kft lgsfNg'xf];\ .
	 lrq I	 lrq II

	
5fof kfl/Psf] efu
5fof gkfl/Psf] efu = 13

ca, bf];|f] lrqaf6 5fof kfl/Psf] / gkfl/Psf] efusf] cg'kft lgsfNg'xf];\ .

	
5fof kfl/Psf] efu
5fof gkfl/Psf] efu = 4

12 = 13

ctM 1
3 / 4

12 a/fa/ cg'kftx¿ x'g\ .

a/fa/ cg'kftx¿nfO{ ;dfg'kft elgG5 .
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bLk]Gb|n] ul0ft ljifodf 30 k"0ff{ª\ssf] k/LIffdf 25 cª\s k|fKt u/]5g\ . gd{bfn] 24 
k"0ff{ª\ssf] k/LIffdf 20 cª\s k|fKt u/L5g\ . s;sf] glthf /fd|f] 5 < logLx¿sf] 
k|fKtfª\ssf] cg'kft slt xf]nf < s;/L t'ngf ug{ ;lsPnf, 5nkmn ug'{xf];\ .

bLk]Gb|sf] k|fKtfª\s / k"0ff{ª\ssf] cg'kft = 25
30 = 56

gd{bfsf] k|fKtfª\s / k"0ff{ª\ssf] cg'kft = 20
24 = 56

 25
30 / 20

24 sf] cg'kft a/fa/ ePsfn] b'j}sf] glthf a/fa/ b]lvG5 . 

ctM  25
30 = 20

24 x'G5 .

b'O{cf]6f cg'kftx¿ a/fa/ ePsfn] oL cg'kftnfO{ ;dfg'kft elgG5 . oxfF 25 nfO{ 
klxnf] kb, 30 nfO{ bf];|f] kb, 20 nfO{ t];|f] kb / 24 nfO{ rf}yf] kb elgG5 .

rf/cf]6f ;ª\Vofx¿ a, b, c / d df a / b sf] cg'kft c / d sf] cg'kft;Fu 
a/fa/ 5g\ eg] a, b, c / d ;dfg'kftdf 5g\ elgG5 . o;nfO{ a:b :: c:d jf ab 
= cd n]lvG5 . cyjf a × d =  b × c n]lvG5 .

dflysf pbfx/0fdf 25
30 / 20

24 ;dfg'kflts 5g\ .

	

	 Means

Extremes
o;nfO{ 25:30 :: 20:24 klg n]lvG5 .

aflx/sf] b'O}cf]6f kbnfO{ Extremes elgG5 . leqsf] b'O{cf]6f kbnfO{ Means 
elgG5 . oxfF 25 / 24 Extremes x'g\ eg] 30 / 20 Means x'g .

25 × 24 = 30 × 20 = 600 eof] .

Extremes / Means sf] 5'6\6f 5\6\6} u'0fgkmn a/fa/ x'G5 .

lj|mofsnfk 2
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s] 3, 4, 9 / 12 ;dfg'kftdf 5g\ <

;dfwfg

oxfF 3, 4, 9 / 12 nfO{ ;dfg'kftdf n]Vbf,

	  34  = 9
12

cyjf  3 × 12 = 4 × 9

cyjf 36 = 36 
ctM 	 Extremes / Means sf] u'0fgkmn a/fa/ cfPsfn] 3, 4, 9 / 12 ;dfg'kftdf 

5g\ .

csf]{ tl/sf

klxnf] / bf];|f] ;ª\Vofsf] cg'kft 	 =  34  

t];|f] / rf}yf] ;ª\Vofsf] cg'kft 	 = 9
12 =  34  

ctM b'j} cg'kft a/fa/ ePsfn] 3, 4, 9 / 12 ;dfg'kftdf 5g\ .

1.	 tn lbOPsf s'g s'g cg'kftx¿ a/fa/ 5g\ < sf/0f;lxt n]Vg'xf];\ M

-s_ 2
3 / 45 	 -v_  8

4 / 21 	

-u_  45  / 12
20	 -3_   35  / 

9
15

2.	 tnsf ;ª\Vofx¿ ;dfg'kftdf 5g\ jf 5}gg\, hfFr]/ n]Vg'xf];\ M

	 -s_ 2, 3, 12, 20	 -v_ 7, 8, 14, 20	

	 -u_ 5 m, 3 m, 25 m, 35 m	 -3_ 3 ft, 8 ft, 12 ft, 32 ft

lj|mofsnfk 3

cEof; 6.2
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3.	 tn lbOPsf hf]8f lrqx¿af6 5fof kfl/Psf] efu / 5fof gkfl/Psf] efusf] 
cg'kft n]Vg\xf];\ . tL lrqx¿ ;dfg'kftdf 5g\ jf 5}gg\, sf/0f ;lxt n]Vg'xf];\ M

4.	 l7s eP (√) lrx\g / a]l7s eP (×) lrx\gn] hgfpg'xf];\ M
	 -s_ 16 : 24 :: 20 : 30
	 -v_ 8 : 9 :: 24 : 27
	 -u_ 32 m : 64 m = 6 sec : 12 sec
	 -3_ 45 km : 60 km = 12 hours : 15 hours

5.	 tn lbOPsf ;dfg'kftaf6 Extremes / Means 5'6\ofP/ n]Vg'xf];\ M

	 -s_ 40 : 200 :: 15 : 75
	 -v_ 3 : 7 :: 21 : 49
	 -u_ 10 : 55 :: 2 : 11
	 -3_ 25 : 15 = 5 : 3
6.	 clgtfsf] ul0ft / lj1fgsf] k|fKtfª\ssf] cg'kft 10:12 5 olb pgsf] ul0ftsf]

k|fKtfª\s 80 eP lj1fgsf] k|fKtfª\s slt xf]nf <
7.	 6 lsnf]u|fd ;'Gtnfsf] d"No ?= 540 k5{ eg] 8 lsnf]u|fd ;'Gtnfsf] d"No slt 

knf{, kQf nufpg'xf];\ .

-u_ -3_

-s_ -v_

kl/of]hgf sfo{
b'O{cf]6f juf{sf/ sfuhx¿ lnP/ b'j}nfO{ a/fa/ cg'kft x'g]u/L km/s km/s 
efudf afF8\g'xf];\ / sIffdf k|:t't ug'{xf];\ .

1 b]lv 5 ;Dd lzIfsnfO{ b]vfpg'xf];\ .	 6.   96      7.  ?= 720
pQ/ 



ul0ft, sIff & 93

tn lbOPsf k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	 ;'jf;n] Pp6f emf]nfnfO{ ?= 750 df lsg]/ ?= 800 df a]r]5g\ eg] ;'jf;nfO{ 
slt gfkmf jf 3f6f eof] <

-v_	 sdnfn] ?= 1000 df lsg]/ NofPsf] emf]nfdf ;fdfGo vf]6 b]v]kl5  
?= 900 df a]r]5g\ . sdnfnfO{ slt gfkmf jf 3f6f s] eof] <

;'jf;n] emf]nfnfO{ yf]/} d"Nodf lsg]/ w]/} d"Nodf a]r]sf 5g\ . To;}n] gfkmf eof] . 
To;}u/L g/]Gb|n] w]/} d"Nodf lsg]/ yf]/}df a]r]sfn] gf]S;fg eof] .

gfkmf eg]sf] ljj|mo d"No / j|mo d"Nosf] km/s xf] .

gfkmf (profit) = ljj|mo d"No (selling price) – j|mo d"No (cost price) x'G5 .

gf]S;fg (loss) = j|mo d"No (cost price) – ljj|mo d"No (selling price) x'G5 .

7.1 	 k|ltzt ;dfj]z ePsf gfkmf / gf]S;fg;DaGwL ;d:of 
	 (Problems of Profit and Loss with Percentage) 

tnsf] cj:yfsf] cWoog u/L 5nkmn ug'{xf];\ M

dfgsfhL Ps Jofkf/L x'g\ . pgn] xf]n;]n k;naf6 k|To]s l6;6{nfO{ ?= 1000 sf 
b/n] lsg]sf lyP . klxnf] l6;6{ a]Rbf ?= 1200 df a]r] . o;}u/L bf];|f] l6;6{df 
clnslt plw|Psf] b]v]kl5 To;nfO{ dd{t u/L ?= 950 df a]r] .

-s_	 klxnf] l6;6{df slt gfkmf eof] <

-v_	 bf];|f] l6;6{df slt gf]S;fg eof] <

-u_	 klxnf] l6;6{df ePsf] gfkmfnfO{ k|ltztdf s;/L kQf nufpg ;lsG5 <

-3_	 bf];|f] l6;6{df slt k|ltzt gf]S;fg eP5 < o;nfO{ s;/L kQf nufpg 
;lsG5 <

7.0	 k'g/jnf]sg (Review)

lj|mofsnfk 1

kf7 7
gfkmf / gf]S;fg  

(Profit and Loss)
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klxnf] l6;6{df,

j|mo d"No = ?= 1000
ljj|mo d"No = ?= 1200
gfkmf = ?= 1200 – ?= 1000
	 = ?= 200

bf];|f] l6;6{df,

j|mo d"No = ?= 1000
ljj|mo d"No = ?= 950
gf]S;fg = ?= 1000 – ?= 950
	 = ?= 50

ca ?=200
?=1000

 × 100%

= 20% -gfkmf k|ltzt xf] ._

gfkmf k|ltzt	 = 
jf:tljs gfkmf

j|m=d"=  × 100%

gf]S;fg k|ltzt	 = jf:tljs gf]S;fg
j|m=d"=

 × 100%

ca ?=50
?=1000

 × 100%

= 5% -gf]S;fg k|ltzt xf] ._

pbfx/0f 1

/fh]zn] ?= 1200 df lsg]sf] Pp6f 38LnfO{ ?= 1500 df a]r]5g\ . p;nfO{ gfkmf jf  
gf]S;fg s] slt eP5 < k|ltztdf kQf nufpg'xf];\ .

;dfwfg 

oxfF 38Lsf] j|mo d"No = ?= 1200

38Lsf] ljj|mo d"No = ?= 1500

j|mo d"NoeGbf ljj|mo d"No w]/} 5, To;}n] gfkmf eof] .

ca 	 gfkmf = ljj|mo d"No – j|mo d"No

	 = ?=1500 – ?= 1200
	 = ?= 300

gfkmf k|ltzt	 = 
jf:tljs gfkmf

j|m=d"=  × 100%
	 = ?=300

?=1200
 × 100%

	 = 25% 
ctM /fh]znfO{ pSt 38L a]Rbf 25% gfkmf eP5 .
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Hof]ltn] ?= 2500 df lsg]sf] Pp6f ljB'tLo lx6/nfO{ 10% gfkmfdf a]Rg] ;f]r u/Lg\ . 
pgn] pSt lx6/ sltdf a]Rg'knf{ <

;dfwfg 

oxfF 	 lx6/sf] j|mo d"No = ?= 2500
gfkmf k|ltzt 	 = 10%
lx6/sf] ljj|mo d"No 	 = <
pSt lx6/sf] j|mo d"No ?= 2500 df gfkmf 10% lgsfn]/ hf]8\g' g} ljj|mo d"No x'G5 .

jf:tljs gfkmf = ?= 2500 sf] 10% 

			   = ?= 2500 × 10
100

			   = ?= 250 
ca ljj|mo d"No = j|mo d"No + gfkmf
			   = ?=2500 + ?= 250
			   = ?= 2750
ctM Hof]ltn] 10% gfkmf sdfpg pSt lx6/ ?= 2750 df a]Rg'kb{5 .

pbfx/0f 3

Pp6f df]afOn k;n]n] s'g} df]afOn ?= 21,000 df laj|mL ubf{ 5% gfkmf eP5 .

-s_	 pSt df]afOnsf] j||mo d"No slt /x]5 <

-v_	 10% gfkmf ug{ sltdf a]Rg'knf{ <

;dfwfg

oxfF df]afOnsf] ljj|mo d"No = ?= 21,000
gfkmf k|ltzt = 5% 
df]afOnsf] j|mo d"No = <
-s_	 df]afOnsf] j|mo d"No = x -dfgf}FF_ 

	 ljj|mo d"No = j|mo d"No + gfkmf x'G5 .

	 To;}n], ?= 21000 = x + x sf] 5%

pbfx/0f 2
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cyjf 	 ?= 21000 = x +  x × 5
100

cyjf 	 ?= 21000 =  100x + 5x
100

cyjf 	 ?= 21000 =  105x
100

cyjf 	 105x = ?= 21000 × 100

cyjf 	 x =  ?= 21000 × 100
105

cyjf x 	=  ?= 20,000
	 ctM pSt df]afOn ?= 20,000 df lsg]sf] /x]5 .

-v_	 10% gfkmf ug{sf nflu a]Rg'kg]{ d"No -lj=d"_ lgsfNbf,

	 ljj|mo d"No = j|mo d"No + gfkmf

= ?= 20,000 + ?= 20,000 sf] 10%

= ?= 20,000 + ?= 20,000 × 10
100

= ?= 20,000 + ?= 2,000

= ?= 22,000
ctM 10% gfkmf ug{ pSt df]afOn ?= 22,000 df a]Rg' kb{5 .

1.	 tn lbOPsf] cj:yfx¿df gfkmf jf gf]S;fg k|ltzt s] slt x'G5, kQf  
nufpg'xf];\ .

j|mo d"No -?=_ ljj|mo d"No -?=_
300 350
550 500
7000 7720
5000 2750
12000 15000

cEof; 7.1
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2.	 chon] Pp6f 6]lnlehg ?= 30,500 df lsg]/ ?= 29,000 df a]Rbf p;nfO{ 
slt k|ltzt gf]S;fg x'G5, kQf nufpg'xf];\ .

3.	 Pp6f ;f8LnfO{ ?= 3300 df laj|mL ubf{ 10% gfkmf eP5 eg] pSt ;f8Lsf] 
j|mo d"No slt /x]5, kQf nufpg'xf];\ .

4.	 Pp6f ?= 30,000 df lsg]sf] df]afOnnfO{ 10% gfkmf x'g]u/L laj|mL ubf{ sltdf  
a]Rg'knf{ <

5.	 Pp6f kmnkm"n k;n]n] k|lt lsnf]u|fd ?= 55 sf b/n] 10 kg ;'Gtnf lsg]5 .  
k|lt lsnf]u|fd ?= 60 sf b/n] ;a} ;'Gtnf laj|mL ubf{ k;n]nfO{ slt k|ltzt 
gfkmf x'G5 <

6.	 ;'sdfgn] 50 cf]6f aNax¿ k|To]snfO{ ?= 40 sf b/n] lsg]5g\ . Kofs]6 vf]n]/ 
x]bf{ 15 cf]6f aNax¿ km'6]sf /x]5g\ . afFsL aNax¿ ?= 160 sf b/n] a]r]5g\ . 
pgnfO{ s] slt gfkmf jf gf]S;fg eof], k|ltztdf kQf nufpg'xf];\ .

7.	 Pp6f k':ts k;n]nfO{ Pp6f lstfa ?= 575 df a]Rbf 15% gfkmf eP5 . pSt 
lstfa slt d"Nodf lslgPsf] /x]5 < jf:tljs gfkmf /sd slt /x]5, kQf 
nufpg'xf];\ .

8.	 /fh]Gb|n] ?= 32500 df Pp6f /]lk|mh]/]6/ lsg]5g\ . pSt ;fdfg Nofpg 9'jfgL 
ef8f ?= 500 vr{ u/]5g\ . pgn] pSt /]lk|mh]/]6/nfO{ ?= 33500 df a]r]5g\ 
eg] slt k|ltzt gfkmf eP5, kQf nufpg'xf];\ .

9.	 cfOtdfgn] k"/fgf] 3/ ?= 95,00,000 df lsg]5g\ . 3/ dd{tsf nflu  
?= 200,000 vr{ u/]5g\ . dd{tkl5 pSt 3/ ?= 1,10,00,000 df a]r]5g\ eg] 
pgnfO{ slt gfkmf jf gf]S;fg s] eP5, kQf nufpg'xf];\ .

10.	 af;dtLn] k|lt bh{g ?= 190 sf b/n] 20 bh{g s]/f lslg5g\ . Kofs]6 vf]Nbf 
3 bh{g s]/f lalu|Psf] /x]5 . ca 10% gfkmfdf a]Rgsf nflu afFsL s]/fnfO{ 
s'g b/df a]Rg'kb{5, kQf nufpg'xf];\ .
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1.	 -s_ gfkmf 16.66%	 -v_ gf]S;fg 9.09%	 -u_ gfkmf 10.28%

	 -3_ gf]S;fg 45%	 -ª_ gfkmf 25%

2.	 gf]S;fg 4.91%	 3. ?= 3,000	 4. ?= 33,000

5.  	9.09%	 6. gf]S;fg 20%	 7. ?= 500, 15%

8. 	1.51%	 9. gfkmf 13.40%	 10. k|lt bh{g ?= 118

kl/of]hgf sfo{

km/s km/s b'O{cf]6f k;naf6 s'g} klg kfFrcf]6f j:t'x¿sf] d"No ;f]lw 
l6kf]6 ug'{xf];\ . tkfO{FnfO{ s'g k;naf6 s'g ;fdfg lsGbf slt k|ltzt 
gfkmf x'Fbf]/x]5 < lgisif{nfO{ sIffsf]7fdf k|:t't ug'{xf];\ .

pQ/ 
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8.0	 k'g/jnf]sg (Review)
nIdLn] 30 sf];f s]/fx¿ ?= 225 df lsg]/ NofO5g\ . 3/df kfx'gfx¿ cfpg'ePsfn] 
s]/f gk'Ug] eP5 . km]l/ 12 cf]6f s]/fx¿ yKg'kg]{ eP5 . 

-s_	pgnfO{ ca 12 cf]6f s]/fx¿ lsGgsf nflu slt /sd cfjZos knf{ <

-v_	1 cf]6f s]/fsf] d"No kQf nufpg s] ug'{kb{5 <

-u_	 12 cf]6f s]/fsf] d"No s;/L kQf nufpg ;lsG5, 5nkmn ug'{xf];\ .

s'g} Ps PsfO j:t'sf] dfgsf cfwf/df p:t} w]/} j:t'sf] dfg kQf nufpg] / 
p:t} w]/} j:t'sf] dfgaf6 Pp6f j:t'sf] dfg kQf nufpg] ul0ftLo ljlwnfO{  
P]lss lgod elgG5 .

8.1 	 k|ToIf ljr/0f (Direct Variation)
lj|mofsnfk 1

tnsf] tflnsfdf sfkLsf] ;ª\Vof / d"No lbOPsf] 5, lbOPsf d"Nosf cfwf/df 
tnsf] tflnsfdf d"Nox¿ eg'{xf];\ M

sfkLsf] ;ª\Vof 1 2 3 4 5 6

hDdf d"No -?=_ 50 100 150

sfkLsf] ;ª\Vof / d"Nolar s:tf] ;DaGw /x]sf] 5, 5nkmn ug'{xf];\ .

dflysf] tflnsfaf6 sfkLsf] ;ª\Vof a9\b} hfFbf d"No a9\b} uPsf] 5 / sfkLsf] 
;ª\Vof 36\bf d"No klg 36]sf] b]Vg ;lsG5 . To;}n] sfkLsf] ;ª\Vof / d"No lar 
k|ToIf ljr/0f ePsf] eflgG5 .

b'O{cf]6f r/x¿ Wo] Pp6f r/df ePsf] sdL jf j[l4n] csf]{ r/df klg ToxL 
cg'kftdf sdL jf j[l4 b]lvG5 eg] tL r/x¿sf] ;DaGwnfO{ k|ToIf ljr/0f 
elgG5 . 

kf7 8
P]lss lgod  

(Unitary Method)
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 3 cf]6f sfkLsf] d"No ?= 270 kb{5 eg] 5 cf]6fsf] sfkLsf] d"No slt knf{ <

;dfwfg 

oxfF 3 cf]6f sfkLsf] d"No = ?= 270

1 cf]6f sfkLsf] d"No 	 = 
?= 270

3  = ?= 90
5 cf]6f sfkLsf] d"No 	 = ?=90 × 5
			   = ?= 450

csf]{ tl/sf 

of] ;d:ofnfO{ cg'kft k|of]u u/]/ klg ;dfwfg ug{ ;lsG5 .

sfkLsf] ;ª\Vof d"No -?=_
3 270
5 x -dfgf}FF_

oxfF sfkLsf] ;ª\Vof / d"No lar k|ToIf ljr/0f cPsfn] o;nfO{ cg'kftdf  
lgDgfg';f/ n]Vg ;lsG5 .

To;}n], 	
3
5 = 270

x
cyjf 	 3x = 270 × 5

cyjf 	 x = 270 × 5
3

⸫   x = 450
ctM 5 cf]6f sfkLsf] d"No ?= 450 kb{5 .

3 cf]6f sfkLsf] d"No yfxf 
5 eg] 5 cf]6fsf] d"No s;/L 
lgsfNg] <

n ;'g Û klxnf 3 cf]6f sfkLsf] 
d"Noaf6 Pp6f sfkLsf] d"No 
lgsfNg] . To;kl5 hltcf]6f 
sfkLsf] d"No klg lgsfNg 
;lsG5 .

k|ToIf ljr/0fdf b'j} r/x¿ ;dfg 
cg'kftdf 36\g] jf a9\g] ePsfn] 

cg'kftnfO{ 
5
3 = 

x
270 klg n]Vg 

;lsG5 .

pbfx/0f 1
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8.2 	 ck|ToIf ljr/0f (Indirect Variation)

tnsf] tflnsfsf] cjnf]sg u/L ;f]lwPsf k|Zgx¿sf af/]df 5nkmn ug'{xf];\ M

sfdbf/ ;ª\Vof 1 2 5

sfd k"/f ug{ nfUg] lbg 10 5 2

sfdbf/ ;ª\Vof / sfd k"/f ug{ nfUg] lbglar s:tf] ;DaGw 5 <

dflysf] tflnsfdf sfdbf/sf] ;ª\Vof a9fpFb} hfFbf sfd k"/f ug{ nfUg] lbg 36\b} 
uPsf] b]lvG5 . ctM sfdbf/sf] ;ª\Vof / sfd k"/f ug{ nfUg] lbgsf larsf] ;DaGw 
ljk/Lt x'G5 . o;nfO{ ck|ToIf ljr/0f ePsf] dflgG5 .

b'O{cf]6f r/x¿dWo] Pp6f r/df ePsf] sdL x'Fbf csf]{ r/df j[l4 x'g cfpF5 eg] 
tL r/x¿larsf] ;DaGwnfO{ ck|ToIf ljr/0f elgG5 .

12 hgf dflg;n] Pp6f v]t vGg 20 lbg nufpF5g\ eg] ;f]xL v]t 8 hgfn] vGg slt lbg 
nufpF5g\ <

;dfwfg 

oxfF 12 hgf dflg;af6 8 hgf dflg; agfOPsf] 5 . -dflg;sf] ;ª\Vof 36fOPsf] 
5 . To;}n] tf]lsPsf sfd l;Wofpg w]/} lbg nfU5 ._

	 12 hgf dflg;n] 20 lbgdf Pp6f v]t vGg ;S5g\ 

	 1 hgf dflg;n] 20 × 12 lbgdf Pp6f v]t vGg ;S5g\ .

	 8 hgf dflg;n]  20 × 12
8

 = 30 lbgdf Pp6f v]t vGg ;S5g\ .

	 ctM 12 hgf dflg;n] 30 lbgdf pSt v]t vGg ;S5g\\ .

csf]{ tl/sf
oxfF

dflg;sf] ;ª\Vof sfd ug]{ lbg
12 20
8 x -dfgf}FF_

lj|mofsnfk 2

pbfx/0f 2
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ck|ToIf ljr/0f ePsfn] 

 
x

20 = 12
8

 klg n]Vg ;lsG5 .

1.	 tnsf tYox¿ l7s eP (√) / a]l7s eP (×) lrx\g nufpg'xf];\ M

-s_	s'g} klg j:t'sf] ;ª\Vof a9fpFb} hfFbf d"No klg a9\b} hfg' k|ToIf ljr/0f 
xf] .

-v_	dflg;sf] ;ª\Vof / sfd ug{sf nflu nfUg] ;dolar k|ToIf ljr/0f 
x'G5 .

-u_	 Pp6f a;nfO{ lglZrt b"/L kf/ ug{ nfUg] ;do / a;n] kf/ ug]{ b'/Llar 
k|ToIf ljr/0f x'G5 .

-3_	vfg]kfgLsf] kfOksf] kfgL eg]{ Ifdtf / nfUg] ;dolar ck|ToIf ljr/0f 
x'G5 .

-ª_ xft / cf}Fnfsf] ;ª\Voflar k|ToIf ljr/0f x'G5 .
2.	 5 kg lrgLsf] d"No ?= 450 k5{ eg] 3 kg lrgLsf] d"No slt knf{ <

3.	 Pp6f df]6/;fOsn 8 l k]6«f]nn] 320 km u'8\5 . 50 km ofqf ug{ slt ln6/ 
k]6«f]nsf] cfjZostf knf{ <

4.	 15 hgf dflg;n] Pp6f v]t vGg 16 lbg nufpF5g\ eg] ;f]xL v]t 8 hgfn] 
vGg slt lbg nufpFnfg\ <

5.	 30 hgf dflg;n] 17 lbgdf v]tdf afnL nufpg ;S5g\ . cd/n] ;f]xL sfd 
10 lbgdf ;Sg rfxG5g\ eg] slt hgf sfdbf/ cfjZos knf{ <

6.	 olb Pp6f pBf]usf] d]l;gn] 3 306fdf 6600 cf]6f af]tndf k]o kbfy{ eb{5 
eg] 8 3G6fdf sltcf]6f af]tn eg{ ;S5 <

sfd ug]{ lbg / dflg;sf] ;ª\Voflar ck|ToIf ljr/0f 5 . To;}n] yf]/} dflg; eP 
w]/} lbg / w]/} dflg; eP yf]/} lbg rflxG5 .

To;}n]	  
20
x  = 8

12
cyjf 	 8x = 20 × 12

cyjf 	 x = 20 × 12
8

cyjf 	 x = 30

ctM 12 hgf dflg;n] 30 lbgdf pSt v]t vGg ;S5g\ .

cEof; 8.1
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7.	 /dfn] 3 kg bfn / 2 kg lrgL ?=540 df lslg5g\ . olb 1 kg lrgLsf] d"No 
?= 90 k5{ eg] 1 kg bfnsf] d"No slt knf{ <

8.	 Ps hgf ;fOsn rfnsn] k|lt3G6f 15 lsnf]ld6/ b'/L kf/ ug{ ;S5 eg] 
p;sf] ult slt ld6/ k|lt ldg]6 xf]nf <

9.	 Pp6f l;la/df 50 hgf dflg;nfO{ 54 lbgnfO{ k'Ug] vfgf 5 . s]lx ;dokl5 
10 hgf dflg; ylkP5g\ . ca 60 hgfnfO{ pSt vfgfn] slt lbgnfO{ k'Unf <

10.	 tnsf] tflnsfdf rfdnsf] tf}n / d"NonfO{ b]vfOPsf] 5 . pSt tf}n / d"Nosf 
cfwf/df vfnL 7fpF eg'{xf];\ . -k|lj|mof b]vfpg'xf];\ ._

j|m=;= rfdnsf] tf}n (kg) rfdnsf] d"No -?=_
10 12500

-s_ 1

-v_ 375

-u_ 9

-3_ 3125

kl/of]hgf sfo{

xfd|f] b}lgs hLjgdf k|of]u eO/x]sf k|ToIf ljr/0f / ck|ToIf ljr/0f 
;DaGwL kfFr kfFrcf]6f cj:yfx¿nfO{ cfkm"eGbf cu|h jf OG6/g]6af6 vf]
h]/ n]Vg'xf];\ / sIffsf]7fdf k|:t't ug'{xf];\ .

1. 	 lzIfsnfO{ b]vfpg'xf];\ .	

2.   	 ?= 270	 3.   1.25 l	 4.   30 lbg	 5. 51	

6.   	 17600	 7.   ?= 120	 8. 250 ldg]6	 9.   45 lbg

10. 	 -s_ ?=125	 -v_ 3		 -u_  1125	 -3_ 25

pQ/ 
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1.	 tLgcf]6f km/s km/s 7fpFsf ;8s kf/ ug]{ 6«flkms aQLx¿ j|mdzM k|To]s 48  
;]s]G8, 72 ;]s]G8 / 108 ;]s]G8df kl/jt{g eO/xFbf /x]5g\ . olb ltgLx¿ 
;a} Ps};fy laxfg 9:00 ah] kl/jt{g eP eg] k'gM csf]{ k6s slxn] ;Fu}  
kl/jt{g x'g]5g\, kQf nufpg'xf];\ .

2.	 ljdnfn] kfFrcf]6f j|m]6df 150 cf]6f c08f lsg]/ sf6'{gdf /fv]/ NofO5g\ . 3/
df cfPkl5 c08fsf] sf6'{g vf]n]/ x]bf{ 30 cf]6f c08f km'6]sf kfO5g\ .

-s_	afFsL c08fx¿ k|To]snfO{ ?= 15 df a]Rbf pgnfO{ 10% gf]S;fg 
eP5 eg] 150 cf]6f c08f sltdf lsg]sL /lx5g\ <

-v_	5% gfkmf ug{sf nflu afFsL c08fnfO{ s'g b/df a]Rg'knf{ <

3.	 Pp6f ljBfnosf] ejgnfO{ /ª/f]ug ug{ nfluPsf] /x]5 . 6 hgf sfdbf/n] 
520.2 m kvf{n Ps 306fdf /ª\Uofpg ;Sbf/x]5g\ .

-s_	7 hgf sfdbf/n] Ps 3G6fdf slt ld6/ kvf{n /ª\Uofpg ;Snfg\ <

-v_	3641.4 ld6/ kvf{n /ª\Uofpg 7 hgfnfO{ slt 3G6f sfddf  
nufpg'knf{ <

4.	 a, b / c tLgcf]6f k"0ff{ª\sx¿ x'g\ . olb a = – 25, b = 8 / c = – 4 eP 
k|dfl0ft ug'{xf];\ M

-s_	a + ( b + c) = (a + b) + c

-v_	a × (b + c) = ab + ac

5.	 s'g} b'O{cf]6f k"0ff{ª\sx¿ kQf nufpg'xf];\ M

-s_	h;sf] of]ukmn –5 x'G5 .

-v_	h;sf] km/s –7 x'G5 .

-u_	 h;sf] km/s 0 x'G5 .

6.	 PGhnn] 200 k"0ff{ª\ssf] k|yd q}dfl;s k/LIffdf 150 cª\s k|fKt u/]5g\ /  
Pn]S;fn] 300 k"0ff{ª\ssf] k/LIffdf 180 cª\s k|fKt u/L5g\ . s;sf] glthf  
/fd|f] 5, t'ngf u/]/ b]vfpg'xf];\ .

ldl>t cEof;
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7.	 k|j]z k/LIffdf k|To]s ;xL pQ/sf nflu (+5) / k|To]s unt pQ/sf nflu 
(–2) / pQ/ lbg g;s] (0) lbg] lgod /x]5 .

-s_	/fdn] hDdf 7 cf]6f k|Zgx¿ u/]5g\, h;dWo] 4 cf]6fsf] ;xL pQ/ / 
3 cf]6fsf] unt pQ/ n]v]5g\ . hDdf slt cª\s k|fKt unf{g\ <

-v_	?lrtfn] hDdf 8 cf]6f k|Zgx¿ u/L5g\ . h;dWo] 4 cf]6fsf] ;xL 
pQ/ / 4 cf]6fsf] unt pQ/ n]lv5g\ . hDdf slt cª\s k|fKt ul-
n{g\ <

-u_	 s;n] a9L cª\s k|fKt ub{5g\ / slt n] < kQf nufpg'xf];\ .

8.	 Pp6f ljBfnodf ePsf] xflh/L hjfkm k|ltof]lutfdf k|To]s ;xL pQ/sf nflu 
(+5) / k|To]s unt pQ/sf nflu (–2) lbg] lgod /x]5 .

-s_	/ftf] ;bg ;d"xn] 30 cª\s k|fKt u/]5 h;df 10 cf]6f k|Zgsf] pQ/ 
unt lbP5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5, kQf nufpg'xf];\ .

-v_	xl/of] ;bg ;d"xn] (–12) cª\s k|fKt u/]5 h;df 16 cf]6f k|Zgsf] 
pQ/ unt lbP5 eg] sltcf]6f k|Zgsf] ;xL hjfkm lbP5, kQf 
nufpg'xf];\ .

-u_	 s'g ;d"xn] w]/}cf]6f k|Zgsf] ;xL hjfkm lbP5 < / sltn] n]Vg'xf];\ .

9.	 cg'hfn] klxnf] lbg Pp6f lstfasf] 
1
5 k]h kl95g\ . bf];|f] lbg 40 k]h kl95g\ . pgLn]  

b'O{ lbg;Dddf pSt  lstfasf] 710  efu k[i7 kl95g\ eg] lstfadf hDdf slt  
k[i7 /x]5, kQf nufpg'xf];\ .

10.	
1
4  / 

2
5  sf] lardf kg]{ s'g} b'O{cf]6f cfg'kflts ;ª\Vofx¿ n]Vg'xf];\ .

1. 8:7:12 hours	 2. -s_ Rs. 3000	 -v_ Rs. 17.5 	
3. -s_ 606.9m	 -v_ 6 hours	 4. lzIfsnfO{ b]vfpg]

5. lzIfsnfO{ b]vfpg]	 6. PGhn

7. -s_ 14	 -v_ 12	 -u_ /fd, 2 cª\s a9L

8. -s_ 10	 -v_ 4	 -u_ /ftf] ;bg, 6 k|Zg
9. 80	 10.   9

40
,  

19
80	

pQ/ 
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9.0	 k'g/jnf]sg (Review)

dfly lbOPsf 7f]; j:t'x¿ km/s km/s cfsf/sf 5g\ . logLx¿sf] cfsf/, e'hfsf] 
nDafO, If]qkmn / jl/kl/sf] 3]/fsf] nDafOaf/] sIffdf pko'St ;d"x agfO{ tnsf 
k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	 k|To]s cfs[ltsf] gfd n]Vg'xf];\ .

-v_	 k|To]s 7f]; j:t'sf] dflyNnf] ;txsf] kl/ldlt lgsfNg'xf];\ . 

-u_	 k|To]s 7f]; j:t'sf] ;txsf] If]qkmn s;/L lgsfNg ;lsG5 <

B C

A

9.1	 lqe'hfsf/ ;txsf] kl/ldlt (Perimeter of triangular face)

lj|mofsnfk 1
pko'St ;ª\Vofdf ;d"xdf a:g'xf];\ . tkfO{Fsf] Hofldlt 
afs;df ePsf] Pp6f ;]6 :SjfP/sf] tLgcf]6f lsgf/fsf] 
nDafOsf] gfk lng'xf];\ .  pSt ;]6 :SjfP/sf] kl/ldlt slt 
xf]nf, kQf nufpg'xf];\ .

lqe'hsf] jl/kl/sf] 3]/fsf] 
s"n gfknfO{ lqe'hsf] kl/ldlt  
(Perimeter) elgG5 .

kf7 9
kl/ldlt, If]qkmn / cfotg  

(Perimeter, Area and Volume)
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lbOPsf] lqe'hsf] kl/ldlt lgsfNg'xf];\ M

12 cm

A

B

6 cm
8cm

C

;dfwfg

oxfF lqe'hsf] e'hf (AB)	 = 8 cm

lqe'hsf] e'hf (BC)	 = 12 cm

lqe'hsf] e'hf (AC)	 = 6 cm

lqe'hsf] kl/ldlt (P)	 = ?

ca	 P 	= AB + BC + AC
		  = 8 cm + 12 cm + 6 cm
		  = 26 cm
ctM lqe'hsf] kl/ldlt (P) = 26 cm

pbfx/0f 1

pbfx/0f 2

C

B

A

12m

17m

15m

cg'kdfn] 15 ld6/, 17 ld6/ / 12 ld6/ gfk ePsf lqe'hfsf/ hUuf vl/b  
u/Ll5g\ eg] pgn] jl/kl/ kvf{n nufpFbf slt nDafOsf] kvf{n nufpg'k5{, kQf  
nufpg'xf];\ .

;dfwfg

oxfF hUufsf] Pp6f lsgf/f (a) = 15 m
hUufsf] bf];|f] lsgf/f (b)	 = 17 m
hUufsf] t];|f] lsgf/f (c)	 = 12 m
hUufsf] kl/ldlt (P)	 = ?
ca P 	 = a + b + c
	 = (15 + 17 + 12) m
	 = 44 m
ctM hUufsf] jl/kl/ nfufOPsf] kvf{nsf] nDafO 44 m 5 .
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jl/kl/sf] 3]/fsf] gfk 400 ld6/ /x]sf] lqe'hfsf/ kfs{sf] klxnf] lsgf/fsf] nDafO 120 
ld=/ t];|f] lsgf/fsf] nDafO 180 ld= /x]5 eg] bf];|f] lsgf/fsf] nDafO slt /x]5, kQf 
nufpg'xf];\ .

;dfwfg

oxfF kfs{sf] kl/ldlt (P)	 = 400 m
kfs{sf] klxnf] lsgf/f (a)	 = 120 m
kfs{sf] t];|f] lsgf/f (c)	 = 180 m
kfs{sf] bf];|f] lsgf/f (b)	 = ?
ca		  p  = a + b + c
	 cyjf	 400 = 120 + b + 180
	 cyjf	 400 – 300 = b
			   b = 100
ctM pSt kfs{sf] bf];|f] lsgf/fsf] nDafO 100 m /x]5 .

pbfx/0f 3

pbfx/0f 4

lbofn] 10 m, 12 m / 14 m ePsf] lqe'hfsf/ t/sf/L af/Ldf af/ nufpFbf 15 k6s 
3]/f nufpg k|ltld6/ ?= 20 kg{] tf/ k|of]u u/Lg eg] hDdf slt vr{ u/Lg\, lgsfNg'xf];\ .

;dfwfg

oxfF t/sf/L af/Lsf] klxnf] lsgf/f (a) = 10 m
t/sf/L af/Lsf] bf];|f] lsgf/f (b)	= 12 m
t/sf/L af/Lsf] t];|f] lsgf/f (c)	 = 14 m
t/sf/L af/Lsf] kl/ldlt (P)	 = ?
ca	 P = a + b + c
	 = (10 + 12 + 14) m
	 = 36 m
Ps k6s 3]/f nufpFbf nfUg] tf/sf] nDafO	 = 36 m
⸫ 15 k6s 3]/f nufpFbf nfUg] tf/sf] nDafO = 36 × 15 m	= 540 m



ul0ft, sIff & 109

l;Gsfx¿ k|of]u u/]/ lrqdf lbOPsf] h:tf] cfs[lt agfOPsf] 5 . o;df AD = BE = 7cm 
/ AB = BC = CA = 7.5cm 5 eg] l;Gsfx¿sf] hDdf nDafO lgsfNg'xf];\ .

;dfwfg

oxfF AD = BE = 7cm / AB = BC = CA = 7.5cm

l;Gsfsf] hDdf nDafO = AB + BC + CA + AD + BE
			   = 7.5 + 7.5 + 7.5 + 7 + 7

			   = 36.5 cm

ctM l;Gsfsf] hDdf nDafO 36.5cm 5 .

A

B D C

E

1.	 tnsf lbOPsf lqe'hsf e'hfx¿ gfkL kl/ldlt kQf nufpg'xf];\ M

P

Q R

A

B C

-s_		  -v_ 

X

Y

Z
	
-u_ 

pbfx/0f 5

k|ltld6/ tf/sf] d"No	 = Rs. 20
⸫ 540 m tf/sf] d"No = 540 × 20  = Rs. 10,800 
ctM pgn] af/Ldf tf/n] 3]/f nufpFbf ? 10,800 vr{ u/Lg\ .

cEof; 9.1
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-s_		  -v_ 	  

2.	 tn lbOPsf lqe'hsf] kl/ldlt lgsfNg'xf];\ M

12 cm

5 cm

13 cm

A

B C

X

3 cm

4 cm

3.9 cm

Y Z

R
8.5 cm

5.5 cm 5 cm

Q

P
-u_

3.	 tn lbOPsf lqe'hx¿sf] kl/ldlt lgsfNg'xf];\ M

D

C

B

3.7 cm

4.5 cm

4 cm

4.3 cm

E

A

4.	 /fdn] jl/kl/sf] nDafO 40 cm ePsf] sfuhsf] lqe'h agfpFbf b'O{ e'hfsf] 
nDafO j|mdz 14 cm / 16 cm 5 eg] t];|f] e'hfsf] nDafO kQf nufpg'xf];\ .

5.	 540 ld= nDafOsf] tf/n] Pp6f 18 m e'hf ePsf] ;dafx' lqe'hfsf/ ePsf] 
hUufnfO{ 3]/f nufpFbf slt k6s 3]/f nufpFg ;lsG5, kQf nufpg'xf];\ .
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A

B

6 cm

8 cm

kl/ldlt (P) = 19 cm

C

P

6 cm

7 cm

kl/ldlt (P) = 23 cm

Q R

M
4 cm

13 cm

kl/ldlt (P) = 28 cm
N

O

kl/of]hgf sfo{

tkfO{Fsf] sIffsf]7fdf ePsf 8]:s, a]Gr jf 6]a'nsf] dflyNnf] ;txsf 
;a} lsgf/fsf] nDafO gfKg'xf];\ / kl/ldlt kQf nufO{ sIffsf]7fdf k|:t't 
ug'{xf];\ .

6.	 Pp6f lqe'hfsf/ km"naf/Lsf] 3 cf]6f lsgf/fx¿dWo] klxnf] lsgf/fsf] nDafO, 
12 ft / afFsL 2 cf]6f a/fa/ gfksf lsgf/fx¿sf] nDafO 7 ft 5 . pSt 
lqe'hfsf/ km"naf/LnfO{ k|ltlkm6 60 k};f kg{] Knfl:6s 8f]/Ln] 20 k6s 3]/f 
nufpFbf hDdf slt vr{ nfU5 <

7.	 tn lbOPsf lqe'hsf] glbPsf] e'hfsf] nDafO lgsfNg'xf];\ .

1.	 lzIfsnfO{ b]vfpg] .

2.	 -s_ 13 cm	 -v_ 19 cm	 -u_ 30 cm
3.	 12.2 cm, 12.8 cm
4.	 10 cm		 5.	 10 k6s	 6.	 ? 312 
7.	 -s_ 5 cm	 -v_ 10 cm	 -u_ 11 cm

pQ/ 
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9.2	 if8\d'vf / 3g (Cuboid and Cube)
9.2.1	 if8\d'vfsf] k"/f ;txsf] If]qkmn (Total surface area of cuboid)

A F

E

MC

D

B
b b

b

l

l

l

G
h

h
h h

b
l

Pp6f if8\d'vf lng'xf];\ / o;sf] nDafO, rf}8fO / prfO 5'6\ofpg'xf];\ . pSt 
if8\d'vfdf ag]sf cfotfsf/ ;txx¿ sIffdf 5nkmn u/L 5'6\ofpg'xf];\ .

b]vfOPsf] if8\d'vfdf /x]sf cfotfsf/ ;tx j|mdz ABCD, ABGF, ADEF, BCMG, 
CDEM, GFEM 5g\ .

oxfF	 cfot ABCD sf] If]qkmn (A1) 	 = CD × AD
		  = b × h = bh

	 cfot ABGF sf] If]qkmn (A2) 	 = AB × AF
		  = b × l = lb
	 cfot ADEF sf] If]qkmn (A3) 	 = AD × AL
		  = h × l = hl

	 cfot BCMG sf] If]qkmn (A4) 	 = BG × BC
		  = l × h = lh
	 cfot CDEM sf] If]qkmn (A5) 	 = CD × DE
		  = b × l = bl
	 cfot GFEM sf] If]qkmn (A6) 	 = GF × GA
		  = b × h = bh

of] if8\d'vfsf] hDdf If]qkmn (A)	 = A1 + A2 + A3 + A4 + A5 + A6

		  = bh + lb + lh + lh + lb + bh
		  = 2lb + 2bh + 2lh
		  = 2(lb + bh + lh)

if8\d'vfsf] k"/f ;txsf] If]qkmn = 2(lb + bh + lh) x'G5 .

lj|mofsnfk 1
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lj|mofsnfk 3

nDafO 4cm, rf}8fO 3cm / prfO 2 cm ePsf] Pp6f if8\d'vfsf] k"/f ;txsf]  
If]qkmn lgsfNg'xf];\ M

oxfF 	nDafO (l) = 4 cm
	 rf}8fO (b) = 3 cm
	 prfO (h) = 2 cm
	 k"/f;txsf] If]qkmn (A)	= ?
ca  k"/f ;txsf] If]qkmn (A) = 2(lb + bh + lh)
	 = 2(4 × 3 + 3 × 2 + 4 × 2)
	 = 2(12 + 6 + 8 
	 = 52 cm2

ctM if8\d'vfsf] k"/f ;txsf] If]qkmn 52 cm2 5 .

lj|mofsnfk 2

Pp6f la:s'6sf] sf6'{g lng'xf];\ / o;sf] nDafO (l), rf}8fO (b) / prfO (h)  
5'6\ofpg'xf];\ . pSt sf6'{g vf]n]/ o;sf k|To]s efunfO{ gfd lbg'xf];\ M

b b b b

lll
h

h

l

ca sIffdf ;fyLx¿;Fu 5nkmn u/L k|To]s cfotfsf/ ;txsf] If]qkmn lgsfNg'xf];\ .

ca	 sf6'{gsf] e"OF / dflysf] efusf] If]qkmn	= lb + lh
	 sf6'{gsf] cufl8 / k5fl8sf] efusf] If]qkmn	 = bh + bh
	 sf6'{gsf] 5]psf] efusf] If]qkmn	= lh + lb
ca ;a} cfotfsf/ efusf] If]qkmnnfO{ hf]8\g'xf];\ .

ctM sf6'{gsf] k"/f ;txsf] If]qkmn 	 = 2lb + 2bh + 2lh
	 = 2(lb + bh + lh)
o;/L dflysf] la:s'6sf] sf6'{gsf] nDafO, rf}8fO / prfO gfkL af:tlas If]qkmn 
lgsfNg'xf];\ .
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9.2.2	 3gsf] k"/f ;txsf] If]qkmn (Total surface area of a cube)

lj|mofsnfk 4

Pp6f n'8f]sf] uf]6L lng'xf];\ / pSt uf]6Lsf] lsgf/fsf] nDafO gfKg'xf];\ . o;sf ;a} 
e'hfsf] nDafO a/fa/ kfpg'x'g] 5 . 

oxfF nDafO (l)  =  rf}8fO (b) = prfO (h) x'G5 .

nDafO, rf}8fO / prfO a/fa/ ePsf] if8\d'vfnfO{ 3g 
(Cube) elgG5 .

ca	 l = b = h = a dfgf}FF

if8\d'vfsf] ;txsf] Ifqkmn (A) = 2(lb + bh + lh)
	 = 2(a·a + a·a + a·a)
	 = 2(a2 + a2 + a2)
	 = 6a2

ctM 3gsf] k"/f;txsf] If]qkmn (A) = 6a2 ju{ PsfO x'G5 .

a

a
a

Pp6f Hofldlt afs;sf] nDafO (l) = 15 cm, rf}8fO (b) = 7 cm / prfO  
(h) = 3 cm 5 eg] pSt afs;sf] k"/f ;txsf] If]qkmn lgsfNg'xf]; M

;dfwfg

oxfF 	nDafO (l) = 15 cm
	 rf}8fO (b) = 7 cm
	 prfO (h) = 3cm
	 Hofldlt afs;sf] If]qkmn (A) = ?
ca	 ;"qfg';f/ If]qkmn (A)	 = 2(lb + bh + lh)
	 = 2(15 × 7 + 7 × 3 + 15 × 3)
	 = 2(105 + 21 + 45)
	 = 342 cm2

ctM pSt afs;sf]] If]qkmn 342 cm2 5 .

pbfx/0f 1
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pbfx/0f 2

Pp6f afs;sf] nDafO 42 cm, prfO  28 cm / k"/f ;txsf] If]qkmn 7812 cm2 5 eg] 
pSt afs;sf] rf}8fO lgsfNg'xf]; .

;dfwfg

oxfF 	nDafO (l) = 42 cm

	 rf}8fO (b) = ?

	 prfO (h) = 28 cm

 	 afs;sf] If]qkmn (A)	 = 7812 cm2

ca ;"qfg';f/ If]qkmn (A)	 = 2(lb + bh + lh)

	 cyjf	 7812	 = 2(42b + 28b + 42 × 28)

	 cyjf	 7812	 = 2(70b + 1176)

	 cyjf	 7812	 = 140b + 2352

	 cyjf	 7812 – 2352 = 140b

	 cyjf	
5460
140  = b

	 cyjf	 39 = b

	 cyjf	 b = 39 cm

ctM pSt afs;sf]] rf}8fO 39 cm 5 .

pbfx/0f 3

Pp6f 3gfsf/ sfuhsf] v]nf}gfsf] Pp6f lsgf/fsf] nDafO 3.5 cm 5 . pSt  
v]nf}gfsf] k"/f ;txsf] If]qkmn lgsfNg'xf]; .

;dfwfg

oxfF 	3gsf] Pp6f e'hfsf] nDafO (a) = 3.5 cm

	 k"/f ;txsf] If]qkmn (A) = ?
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pbfx/0f 4

Pp6f 3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn 54 m2 5 eg] pSt j:t'sf] Pp6f lsgf/fsf] 
nDafO lgsfNg'xf]; M

;dfwfg

oxfF 	3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn (A) = 54 m2

	 Pp6f lsgf/fsf] nDafO (a)	 = ?
ca	 ;"qfg';f/ 3gsf] k"/f ;txsf] If]qkmn (A) 	 = 6a2

	 cyjf	 54 	= 6a2

	 cyjf	
54
6 	 = a2

	 cyjf	 9	 = a2

	 cyjf	 a 	 = 9  
	 cyjf	 a	 = 3 m	
ctM pSt j:t'sf] Pp6f lsgf/fsf] nDafO (a) = 3 m 5 .

ca	 ;"qfg';f/ 3gsf] k"/f ;txsf] If]qkmn (A) = 6a2

	 = 6 × (3.5)2

	 = 6 × 12.25
	 = 73.50 cm2

ctM pSt v]nf}gfsf] k"/f ;txsf] If]qkmn (A) = 73.50 cm2 5 .

4 cm

2 cm
5 cm

A = ?

h = ?

3 cm
4 cm

A = 45 cm2

	 -s_	 -v_	

1.	 tnsf lbOPsf k|To]s 7f]; j:t'sf] yfxf gePsf lsgf/f jf If]qkmn kQf 
nufpg'xf];\ M

cEof; 9.2
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A = 216 cm2

a = ?

4m

4m

4m A = ?

	 -u_	 -3_	

2.	 -s_ 	 Pp6f if8\d'vfsf] nDafO (l) = 10 cm, rf}8fO (b) = 8 cm / k"/f ;txsf] 
If]qkmn (A) = 376 cm2  5 eg] pSt if8\d'vfsf] prfO (h)  kQf 
nufpg'xf];\  .

	 -v_ 	 Pp6f la:s'6sf] sf6'{gsf] k"/f ;txsf] If]qkmn 9400 cm2 5 . olb o;sf] 
nDafO 50 cm, rf}8fO 30 cm eP prfO kQf nufpg'xf]; .

3.	 -s_ 	 Pp6f 3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn 726 m2 5 eg] pSt j:t'sf] 
Pp6f lsgf/fsf] nDafO lgsfNg'xf]; . pSt j:t'nfO{ e'OFdf /fVbf slt  
If]qkmn cf]u6\Yof], kQf nufpg'xf]; .

	 -v_ 	 Pp6f 3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn 864 cm2 5 eg] pSt 
j:t'sf] e'hfsf] nDafO lgsfNg'xf]; . o;sf] lasf]{ x6fpFbf o;sf] aflx/L 
efusf] slt If]qkmndf /ª nufpg ;lsG5, kQf nufpg'xf]; <

4.	 prfO 7 cm, rf}8fO 8 cm ePsf]  Pp6f 8:6/nfO{ 6]andf /fVbf 6]ansf] 80 
cm2 ;tx 9fs]5 eg], 

-s_ pSt 8:6/sf] nDafO kQf nufpg'xf];\ .

-v_	8:6/sf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

5.	 tn lbOPsf h:tf if8\d'vfsf/ tyf 3gfsf/ j:t'sf] ;txsf lsgf/fx¿sf] 
nDafOsf] gfk lng'xf];\ / pSt j:t'sf k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

	 -s_	 -v_	
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1.	 -s_ 76 cm2	 -v_ 1.5 cm	 -u_ 96 cm2	 -3_ 6 cm

2.	 -s_ 6 cm	 -v_ 40 cm

3.	 -s_ 11 cm, 121 cm2	 -v_ 12 cm, 720 cm2	

4.	 -s_ 10 cm,  412 cm2	

5.	 lzIfsnfO{ b]vfpg'xf];\ .

kl/of]hgf sfo{

rf6{k]k/af6 Pp6f if8\d'vf agfpg'xf];\ . pSt if8\d'vfsf] lsgf/fsf] gfk 
lnP/ k"/f ;txsf] If]qkmn kQf nufpg'xf];\ / sIffdf k|:t't ug'{xf];\ .

9.4	 if8\d'vf / 3gsf] cfotg (Volume of cuboid and cube)
lj|mofsnfk 1

Pp6f if8\d'vf cfsf/sf] /ª /fVg] efF8fsf lsgf/fsf] nDafO 
(l) = 15 cm rf}8fO (b) = 14 cm / prfO (h) = 13 cm 5 
eg] of] /ªsf] efF8fdf slt /ª c6fpF5 sIffdf ;fyLx¿;Fu 
5nkmn ug'{xf];\ .

oxfF  nDafO (l)  = 15 cm,
	 rf}8fO (b) = 14 cm
	 prfO (h) = 13 cm 
	 ca o;sf] cfotg (V) 	= l × b × h
	 = (15 × 14 × 13)
	 = 2730 cm3

ctM of] efF8fdf 2730 cm3 /ª c6fpF5 . 

h

b
l

pQ/ 
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lj|mofsnfk 2

Pp6f 3gfsf/ rfdn /fVg] efF8f]sf] Pp6f lsgf/fsf] nDafO 60 cm 5 . pSt efF8fdf 
slt rfdn c6fpF5 sIffdf ;fyLx¿;Fu 5nkmn ug'{xf];\ .

oxfF	 3gfsf/ efF8fsf] ;a} lsgf/f a/fa/ x'g] x'gfn] nDafO, rf}8fO / prfO k|To]s 
e'hf 60 cm x'G5 .

ca 	 of] efF8fsf] Ifdtf = nDafO × rf}8fO × prfO
	 = 60 × 60 × 60
	 = 216000 cm3 
ctM of] efF8f]sf cfotn (V) = 216000 cm3 5 .

ctM	 3gfsf/ j:t'sf] cfotg (V) = l × l × l
			   V	 = l3

pbfx/0f 1

Pp6f if8\d'vf cfsf/sf] lrgL /fVg] efF8fsf] nDafO 3 m, rf}8fO 2 m / prfO 1 m 5 . 
pSt lrgL /fVg] efF8fdf slt lrgL c6fpF5, kQf nufpg'xf]; M

;dfwfg

oxfF 	nDafO (l)  = 3 m,
	 rf}8fO (b) = 2 m
	 prfO (h) = 1 m 
	 ef8fsf] cfotg (V) = ?
ca	 ;"qfg';f/ (V)	= l × b × h
			   = 3 × 2 × 1
			   = 6 m3

ctM pSt efF8fdf 6 m3  lrgL c6fpF5 .
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pbfx/0f 2

Pp6f if8\d'vf cfsf/sf] 6\ofª\sLdf 600 l kfgL c6fpF5 . 6\ofª\sLsf] nDafO  
200 cm, prfO 50 cm, 5 eg] rf}8fO kQf nufpg'xf]; M

;dfwfg

oxfF	 cfotg (V) = 600 l
	 = 600

1000 = 0.6 m3	 	 ⸪ 1 l = 1
1000 m3

	 nDafO (l) = 200 cm = 2 m

	 prfO (h)  = 50 cm = 0.5 m
	 rf}8fO (b) = ? 
 ca	 ;"qfg';f/	 (V)	 = l × b × h
	 cyjf	 0.6	 = 2 × b × 0.5
	 cyjf	 0.6	 = b
	 cyjf	 b	 = 

6
10 = 0.6 m = 60 cm

	 cyjf	 b	 = 60
ctM efF8fsf rf}8fO 60 cm 5 .

pbfx/0f 3

Pp6f if8\d'vfsf] nDafO rf}8fOsf] t]Aa/ 5 . olb o;sf] prfO / cfotg j|mdz 8 cm / 
864 cm3 5 eg] k"/f ;txsf] If]qkmn kQf nufpg'xf]; M

;dfwfg

oxfF	 cfotg (V) = 864 cm3

	 prfO (h)  = 8 cm
	 rf}8fO (b)  = x cm	 dfgf}FF

	 ∴ nDafO (l)  	 = 3x cm
 ca	 ;"qfg';f/ V = l × b × h
	 cyjf	 864 = 3x × x × 8
	 cyjf	 864 = 24x2
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	 cyjf	 x2 =  864
24   = 36

	 cyjf	 x = 6

	 cyjf	 b = 6 cm
	 cyjf	 l = 3x = 3 × 6 = 18 cm

ca k"/f ;txsf] If]qkmn = 2(lb + bh + lh)
	 = 2(18 × 6 + 6 × 8 + 18 × 8)
	 = 2(108 + 48 + 144)

	 = 600 cm2

ctM pSt if8\d'vfsf] k"/f ;txsf] If]qkmn 600 cm2 5 .

pbfx/0f 4

Pp6f 3gfsf/ 6\ofª\sLsf] Pp6f lsgf/fsf] nDafO 1.5 m 5 eg] pSt 6\ofª\sLdf  
slt ln6/ kfgL c6fpF5, kQf nufpg'xf]; .

;dfwfg

oxfF 3gfsf/ 6\ofª\sLsf] lsgf/fsf] nDafO (a) 	 = 1.5 m	

		  cfotg (V) 	= ?

 ca	 ;"qfg';f/ V	 = a3

			   = (1.5)3

			   = 3.375 m3

	 		  = 3.375 × 1000 l	 	 ⸪ 1 m3 = 1000 l

	 cyjf 	 V	 = 3375 l

ctM	 pSt efF8fdf 3375 l kfgL c6fpF5 .
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Pp6f 3gfsf/ 6\ofª\sLdf 216000 ln6/ kfgL c6fpF5 eg] o;sf] k"/f ;txsf]  
If]qkmn kQf nufpg'xf]; M

;dfwfg

oxfF 	3gsf] cfotg (V) = 216000 l

		  = 216000
1000

 m3 = 216 m3     	 ⸪ 1 l = 
1

1000 m3

3gsf] e'hfsf] nDafO (a)  	= ?

 ca	 ;"qfg';f/	V	 = a3

			   216m3	= a3

	 	 	 a	 = 2163

	 	 cyjf	 a	 = 6 m
ca k"/f ;txsf] If]qkmn (A) = 6a2

					     = 6 × 62

					     = 216 m2

ctM pSt 3gsf] k"/f ;txsf] If]qkmn 216 m2 5 .

pbfx/0f 5

6 cm 16 cm

5 cm

1.	 tn lbOPsf 7f]; j:t'sf] cfotg kQf nufpg'xf];\ M

	 -s_		  -v_
3.5 cm

1.5 cm5 cm

h = ?

5 cm
10 cm

V = 450 cm3

?

V = 343 cm3

2.	 tn lbOPsf 7f]; j:t'x¿df yfxf gePsf lsgf/f kQf nufpg'xf];\ M

	 -s_  		 -v_     

cEof; 9.3



ul0ft, sIff & 123

3.	 Pp6f sf]7fsf] nDafO 5 m, rf}8fO 4 m / prfO 3 m 5 . pSt sf]7fsf] 
cfotg slt x'G5, kQf nufpg'xf];\ .

4.	 Pp6f a}7s sf]7fsf] nDafO o;sf] prfOsf] bf]Aa/ 5 . pSt sf]7fsf]  
rf}8fO 8 m / cfotg 576 m3 eP sf]7fsf] k"/f ;txsf] If]qkmn kQf 
nufpg'xf];\ .

5.	 Pp6f 8fO;sf] Pp6f lsgf/fsf] nDafO 9 cm 5 . pSt 8fO;sf] cfotg kQf 
nufpg'xf];\ .

6.	 -s_	 Pp6f 3gfsf/ afs;sf] cfotg 512 cm3 5 . pSt afs;sf] k"/f 
;txsf] If]qkmn kQf nufpg'xf];\ .

	 -v_	 Pp6f 3gfsf/ j:t'sf] cfotg 125 cm3 5 . pSt j:t'sf] Pp6f lsgf/fsf] 
nDafO / k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

7.	 nDafO 4 cm, rf}8fO 2 cm / prfO 1 cm ePsf] Pp6f if8\d'vfsf/ ;'gsf] 
6'j|mfnfO{ kufn]/ 3gfsf/ agfOPsf] 5 eg],

-s_	3gfsf/ ;'gsf] 6'j|mfsf] cfotg kQf nufpg'xf];\ .

-v_	3gfsf/ ;'gsf] 6'j|mfsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

8.	 nDafO 32 cm, rf}8fO 16 cm / prfO 8 cm ePsf] b'wsf] efF8f] k"0f{ ¿kn] 
el/Psf] 5 . 8 cm nDafO ePsf] Pp6f 3gfsf/ efF8fn] slt k6s lemSbf  
pSt efF8f] vfnL x'G5, kQf nufpg'xf];\ .

9.	 -s_	 Pp6f ufFpdf kfgLsf] nflu 64000 l kfgL c6fpg] if8\d'vf 6\ofª\sLsf] 
lgdf0f{ ubf{ nDafO 8 m, rf}8fO 4 m  hUuf vl/b u/]5g eg] slt  
ulx/fOsf] 6\ofª\sL vGg'knf{, kQf nufpg'xf];\ .

	 -v_	 s'g} ljBfnosf] nflu 216000 l kfgL c6fpg] 3gfsf/ 6\ofª\sLsf] lgdf{0f 
ubf{ pSt 6\ofª\sLsf] cfwf/n] slt If]qkmn cf]u6\5 .

kl/of]hgf sfo{

 cfˆgf] 3/ jl/kl/ ePsf 3gfsf/ j:t'sf] ;ª\sng u/L ltgLx¿sf] 
cfotg kQf nufpg'xf];\ / cfˆgf] sfo{sf] glthf sIffdf 5nkmn ug'xf];\ .
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ca	  lrqdf b'O{ laGb' A / B sf] b'/L kQf nufpg'xf];\ .

oxfF	  laGb' A / B larsf] b'/L = 2 cm
	  wfuf]sf] nDafO (l)  = 6.28 cm

ca	 wfuf]sf nDafO CD nfO{ AB n] efu

	 ubf{  6.28
2  = 3.14 x'G5 .

	 3.14 eGgfn] of] Ps cr/ dfg xf] 	
	 o;nfO{ lu|s cIf/ 'π' n] hgfOG5 .

ctM	
c
d = π x'G5 .

1.	 -s_	 480 cm3	 -v_	 26.25 cm3

2.	 -s_	 9 cm		  -v_	 7 cm

3.	 60 m3			   4.	 432 m2	 5.	 729 cm3

6.	 384 cm2		  7.	 -s_	 8 cm3		  -v_	 24 cm2

8.	 8 k6s			   9.	 -s_	 2 m		  -v_	 36 m2

A B

9.5	 j[Qsf] kl/lw / Jof;sf] ;DaGw / k|of]u (Relation between 
circumference and diameter of circle and its uses)

C D

lj|mofsnfk 1

Pp6f l;Ssf lng'xf];\ / pSt l;SsfnfO{ wfufn] Ps kmGsf] 3'dfpg'xf];\ / wfufsf] 
nDafO gfKg'xf];\ jf :s]n u/LPsf] ;txdf Pp6f l;SsfnfO{ Ps kmGsf] 3'dfpg'xf];\ 
/ o;sf] b'/L gfKg'xf];\ .

pQ/ 
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lrq g= ! lrq g= @

dfly lbOPsf h:t} b'O{cf]6f km/s km/s a]ngfsf/ j:t'x¿ lng'xf];\ . To;sf] 
j[Qfsf/ ;txnfO{ rf6{k]k/df /fv]/ 6«]; ug'{xf];\ / s}Frn] To;sf] 3]/faf6 sf6]/ 
j[Qfsf/ cfs[lt agfpg'xf];\ . pSt j[Qfsf/ cfs[ltnfO{ l7s laraf6 k6\ofpg'xf];\ 
/ k6\l6Psf] /]vfnfO{ gfKg'xf];\, h'g pSt j[Qsf] Jof; x'G5 . To:t}, Pp6f 8f]/L jf 
wfuf]n] pSt j:t'sf] jl/kl/sf] 3]/fsf] gfk lng'xf];\ / tnsf] tflnsfdf eg'{xf];\ M

l;= g= 8f]/L jf wfuf]n] gfKbf cfPsf] 
jl/kl/sf] nDafO

3]/fsf] Jof;sf] gfk

lrq g= !

lrq g= @

dflysf] k|To]s lrqaf6 jl/kl/sf] nDafOnfO{ / b'O{ l;GsfaLrsf] b'/Ln] efu ubf{  
s] s:tf] glthf cfpF5, 5nkmn ug'{xf];\ .

ca	 b'O{cf]6f lrqaf6 cfPsf] glthfdf ;a}sf] dfg nueu 3.142857 cfpF5 . 
ctM 3.142857 nfO{ cr/ (π) n] hgfpFbf tnsf] cj:yf cfpF5 .

		
kl/lw (C)
Jof;(d)  = π x'G5 . 

cyjf	 	 C = πd = 2πr			   ⸪ Jof; (d) = 2 cw{Jof;

j[Qfsf/ j:t'sf] kl/lw / Jof;sf] cg'kft (π) xf] . Jof;sf] nDafO 
cw{Jof;sf] bf]Aa/ x'G5 . ;"q C = πd = 2πr

lj|mofsnfk 2
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pbfx/0f 1

Pp6f j[Qsf] Jof; 14 cm 5 eg] pSt j[Qsf] cw{Jof; / kl/lw kQf nufpg'xf]; .

	 (π = 22
7

)

;dfwfg
oxfF 	 j[Qsf] Jof; (d) = 14 cm
	 ∴	j[Qsf] cw{Jof; (r) 	= d

2
 		

⸪ d = 2r

			   = 14
2

 

			   = 7 
km]l/	 j[Qsf] kl/lw (c) 	 = 2πr
			   = 2 ×  22

7
 × 7

			   = 44 cm
ctM	 j[Qsf] cw{Jof; 7 cm / kl/lwsf] nDafO = 44 cm 5 .

pbfx/0f 2

Pp6f uf]nfsf/ ;'gsf] cf}Fl7sf] kl/lw 132 cm 5 . pSt cf}Fl7sf] Jof; kQf  
nufpg'xf]; . (π = 22

7
)

;dfwfg

oxfF 	j[Qsf] kl/lw (c) = 132 cm
	 j[Qsf] Jof; (d) 	= ?
ca ;"qfg';f/,
		  c	 = πd
cyjf		 d	 = c

π
	

		  = 132
22
7

 	

			   = 132 × 7
22

	

			   += 42 cm
ctM cf}Fl7sf] Jof; (d) = 42 cm
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pbfx/0f 3

Pp6f uf]nfsf/ df5f kf]v/Lsf] Jof; 56 m 5 . o;nfO{ 10 k6s jl/kl/ sfF8]tf/ 
nufpg slt tf/ rflxG5, kQf nufpg'xf]; . (π = 22

7 )
;dfwfg
oxfF df5f kf]v/Lsf] Jof; (d)  = 56 m
df5f kf]v/Lsf] kl/lwsf] nDafO (c) = ?
;"qfg';f/,
		  c = πd
	 = 22

7
 × 56 m

	 = 176 m
sfF8]tf/n] Ps k6s 3]/f nufpg rflxg] tf/ 	 = 176 m
⸫	  sfF8]tf/n] 10 k6s 3]/f nufpg rflxg] tf/ 	= 176 × 10 m
			   = 1760 m
ctM 	tf/sf] nDafO 1760 m x'G5 .

pbfx/0f 4

/fdn] Pp6f ;fOsnaf6 440 m b'/L kf/ ubf{ kfª\u|f 100 k6s 3'd]5 eg] pSt kfª\u|fsf] 
cw{Jof; kQf nufpg'xf]; . (π = 22

7
)

;dfwfg
oxfF 	kfª\u|f 100 k6s 3'dfpFbf kf/ u/]sf] b'/L (c) = 440 m
	 kfª\u|fsf]] cw{Jof; (r) = ?

kfª\u|fsf] kl/lw = 440
100

 = 4.4 m = 4.4 × 100 cm = 440 cm.

ca	  ;"qfg';f/,
		  c = πd

	 cyjf	 440 = 22
7

 × d 

	 cyjf	 d = 440 × 7
22

 

	 cyjf	 2r = 140

	 cyjf	 r = 140
2

	 = 70 cm

ctM	  kfª\u|fsf] cw{Jof; = 70 cm
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1.	 tnsf lbOPsf gfksf cfwf/df j[Qsf] kl/lw kQf nufpg'xf];\ M (π = 22
7 )

	 -s_	 r = 3.5 cm	 -v_	 r = 49 cm	 -u_	 r = 10.5 cm

	 -3_	 d = 70 m	 -ª_	 d = 17.5 cm	 -r_	 d = 56 m

2.	 tnsf lbOPsf j[Qsf] kl/lwsf] nDafOaf6 j[Qsf] cw{Jof; kQf nufpg'xf];\ M

	 -s_	 c = 176 cm	 -v_	 c = 308 cm	 -u_	 c = 616 cm

	 -3_	 c = 660 m	 -ª_	 c = 242 cm	 -r_	 c = 330 m

3.	 -s_	 14 m sf] nDafOsf] 8f]/Ln] afFw]sf] afv|f] 8f]/L tGsfP/  
jl/kl/ lx8\5 eg] afv|f]n] 5 k6s 3'Dbf slt b'/L lx8\5, kQf  
nufpg'xf];\ .

	 -v_	 77 m Jof; ePsf] Pp6f sf/sf] kfª\u|fn] 50 k6s u'8\bf slt ld6/ 
b'/L kf/ ub{5, kQf nufpg'xf];\ .

4.	 -s_	 35 cm cw{Jof; ePsf] Pp6f ;fOsnsf] kfª\u|fn] 44 m b'/L kf/ ug{ 
slt k6s u'8\g'k5{, kQf nufpg'xf];\ .

	 -v_	 140 m Jof; ePsf] j[Qfsf/ kf]v/Ldf jl/kl/ slt k6s bf}8\bf 17.6 
km b'/L kf/ ug{ ;S5g\, kQf nufpg'xf];\ .

5.	 -s_	 Pp6f a;sf] kfª\u|f 20 k6s u'8\bf 44 m b'/L kf/ ub{5g\ eg]  
kfª\u|fsf] cw{Jof; kQf nufpg'xf];\ .

	 -v_	 ;Ltfn] Pp6f j[Qfsf/ kf]v/Lsf] jl/kl/ 15 k6s lxF8\bf  
1 km 980 m b'/L lxl85g\ eg] kf]v/Lsf] cg'dflgt Jof; kQf 
nufpg'xf];\ .

kl/of]hgf sfo{

cfˆgf] 3/ jl/kl/ /x]sf j[Qfsf/ j:t'x¿sf] Jof; gfkL kl/lwsf] nDafO 
lgsfNg'xf];\ . ;fy} kl/lw / Jof;sf] cg'kft lgsfNg'xf];\ / glthf sIffdf 
5nkmn ug'{xf];\ .

cEof; 9.4
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1.	 -s_ 22 cm	 -v_ 308 cm	 -u_ 66 cm	 -3_ 220 m	

	 -ª_ 55 m	 -r_ 176 m

2.	 -s_ 28 cm	 -v_ 49 m	 -u_ 98 m	 -3_ 105 m	

	 -ª_ 38 m	 -r_ 52.5 m

3.	 -s_ 440 m	 -v_ 121	 4.	 -s_ 20 k6s	 -v_ 410 k6s

5.	 -s_ 35 cm	 -v_ 42 cm		

1.	 /fdn] 30 ft, 24 ft / 27 ft lsgf/f ePsf] lqe'hfsf/ hUuf vl/b u/]5g eg] 
hUufsf] jl/kl/sf] nDafO kQf nufpg'xf];\ .

2.	 Pp6f ;dafx' lqe'hsf] kl/ldlt 23.25 cm 5 eg] Pp6f e'hfsf] nDafO kQf 
nufpg'xf];\ .

3.	 /fdn] 440 ld= nfdf] hfnL lsg]5g\ . pgn] pSt hfnL k|of]u u/L cfˆgf] 
lqe'hfsf/ hUufnfO{ 3]/f nufP5g\ hxfF hUufsf] tLg lsgf/fsf] nDafO j|mdzM  
9 m, 8 m / 5 m 5 . pgn] slt k6s hUufnfO{ 3]/f nufP5g\, kQf 
nufpg'xf];\ .

4.	 -s_ 	Pp6f 3gfsf/ 6\ofª\sLdf 343000 l kfgL c6fpF5 eg] pSt  
6\ofª\sLsf] k"/f ;txsf] If]qkmn lgsfNg'xf];\ . 

	 -v_ 	Pp6f 3gfsf/ 6\ofª\sLsf] k"/f ;txsf] If]qkmn 1776 m3 5 eg] pSt  
6\ofª\sLdf slt kfgL c6fpF5 kQf nufpg'xf];\ . 

5.	 -s_ 	Pp6f if8\d'vfsf] rf}8fOsf] bf]Aa/ nDafO 5 . olb o;sf] 
prfO 10 cm / cfotg 8000 cm3  eP k"/f ;txsf] If]qkmn  
lgsfNg'xf];\ . 

	 -v_ 	Pp6f sf]7fsf] rf}8fO  8 m / prfO 4m 5 . pSt sf]7fsf] k"/f 
;txsf] If]qkmn 304 m2 eP pSt sf]7fsf] cfotg slt x'G5, kQf  
nufpg'xf]; . 

ldl>t cEof;

pQ/ 
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6.	 Pp6f if8\d'vfsf] nDafO rf}8fOsf] bf]Aa/ 5 . olb pSt if8\d'vfsf] prfO / 
k"/f ;txsf] If]qkmn j|mdzM 10 cm / 736 cm2 eP pSt if8\d'vfsf] cfotg 
kQf nufpg'xf];\ . 

7.	 Pp6f sf]7fsf] nDafO rf}8fOsf] t]Aa/ 5 . pSt sf]7fsf] prfO 2 m / cfotg 96 
m3 eP,

-s_	sf]7fsf] nDafO / rf}8fO kQf nufpg'xf];\ .

-v_	sf]7sf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\  

8.	 Pp6f 44 m nDafO ePsf] tf/nfO{ aª\UofP/ lqe'hfsf/ agfOPsf] 5 . olb b'O{ 
lsgf/fsf] nDafO 16 m / 17 m eP afFsL lsgf/fsf] nDafO kQf nufpg'xf];\ . 

9.	 Pp6f 3gsf] k"/f ;txsf] If]qkmn 600 cm2 5 eg] pSt 3gsf] cfotg kQf 
nufpg'xf];\ . 

10.	 Pp6f 3gsf] cfotg 1728 cm2 5 . 3gsf] k"/f ;txsf] If]qkmn Pp6f 
if8\d'vfsf] k"/f ;txsf] If]qkmn;Fu a/fa/ 5 . olb if8\d'vfsf] prfO  
8 cm / rf}8fO 12 cm eP nDafO kQf nufpg'xf];\ . 

11.	 Pp6f 3gfsf/ rfFbLsf] 6'j|mfsf] k"/f ;txsf] If]qkmn 150 cm2 5 . olb  
o;nfO{ kufn]/ 5 cm nDafO / 4 cm prfO ePsf] if8\d'vf agfOPsf] 5 eg] 
pSt if8\d'vfsf] rf}8fO kQf nufpg'xf];\ . 

12.	 Pp6f 6«ssf] kfª\u|f 400 k6s u'8\bf 2.2 km b'/L kf/ ub{5g eg]  
kfª\u|fsf] cw{Jof; kQf nufpg'xf];\ .

13. 	 nDafO 1 m rf}8fO 90 cm / prfO 60 cm sf] kfgLn] k'/} el/Psf] Pp6f 
if8\d'vf 6\ofª\sL sf] kfgL 30 cm lsgf/f ePsf] 3gfsf/ efF8fn] slt k6s 
kfgL kmfNbf 6\ofª\sL k"0f{ ¿kn] vfnL x'G5 kQf nufpg'xf];\ . 

14.	 Pp6f sf]7fsf] nDafO 8 m, rf}8fO 6m / prfO 2 m 5 eg] . 

-s_	sf]7fsf] k"/f ;txdf k|lt ju{ ld ? 50 sf b/n] /ª nufpFbf slt /sd 
nfUb5 kQf nufpg'xf];\ . 

-v_	k|lt ljBfyL{ 0.5 m2 7fpF lbOof] eg] pSt sf]7fdf slt  
ljBfyL{ c6fpF5g\ kQf nufpg'xf];\ . 
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1.	 81 ft			   2.	 7.75 cm	 3.	 20 k6s

4.	 -s_ 294 m2		  -v_ 2744000 l	

5.	 -s_ 2800 cm2		  -v_ 320 m3		  6.	 1280 cm3	

7.	 l = 12 m, b = 4 m, h = 2 m / A = 160 m2 	

8.	 11 m			   9.	 1000 m3	 10.	 16.8 cm

11.	 4.71 cm			  12.	 87.5 cm	 13.	 20  k6s	

14.	 -s_ ?= 7600	 -v_ 192 hgf	

pQ/ 
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10.0	k'g/jnf]sg (Review)
tnsf lj|mofsnfk cWoog u/L 5nkmn ug'{xf];\ .

tn Pp6} ;ª\ofnfO{ nuftf/ u'0fg ug{] 9fFrf lbOPsf] 5, o;nfO{ k"/f ug'{xf];\ .

nuftf/ u'0fg lj|mof	 k9\g] t/Lsf

3 × 3 	 32 = 3 sf] 3ftfª\s 2
3 × 3 × 3 	 33 = 3 sf] 3ftfª\s 3
3 × 3 × 3 × 3 	 34 = 3 sf] 3ftfª\s 4
...	 ...
a × a × a × a × ... n cf]6f	 an = a sf] 3ftfª\s n
35 df cfwf/ 3 / 3ftfª\s 5 xf] .
23 df cfwf/ 2 / 3ftfª\s 3 xf] .

23 3ftfª\s
cfwf/

s'g} ;VofnfO{ ToxL ;ª\Vofn] w]/} k6s u'0fg ug]{ lj|mofnfO{ hgfpg 3ftfª\ssf]  
k|of]u u/LG5 .

an df a cfwf/, n nfO{ 3ftfª\s ePsf] 7fpFdf / an nfO{ a sf] 3ft elgG5 .

kf7 10
3ftfª\s 

(Indices)

10.1		3ftfª\ssf lgodx¿ (Laws of Indices)

lj|mofsnfk 1

tnsf] 9fFrf cWoog u/L 5nkmn ug'{xf];\ M

	 a1 × a1 = a1 + 1 = a2

	 a2 × a1 = a2 + 1 = a3

	 a3 × a1 = a3 + 1 = a4

			   ...
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lj|mofsnfk 2

tnsf] 9fFrf cWoog u/L 5nkmn ug'{xf];\ M

	 22 ÷ 21	 = 2
2 

2   =  2 × 2 
2  = 2 = 21 = 22–1	

	 33 ÷ 31	 = 3
3 

3   =  3 × 3 × 3 
3  = 9 = 32 = 33–1	

	 55 ÷ 52	 = 5
5 

52  =  5 × 5 × 5 × 5 × 5 
5 × 5  = 125 = 53 = 55–2	

				    ...
				    am ÷ an = am–n

lgod 2 :  Pp6} cfwf/ ePsf 3ftx¿sf] efu ubf{ cfwf/ plx/xG5 
/ c+zsf] 3ftfª\saf6 x/sf] 3ftfª\s 36fOG5 .

	 am ÷ an = am–n

		  am × an = am+n

lgod 1 :  Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg ubf{ cfwf/ pxL  
/xG5 / 3ftfª\sx¿ hf]l8G5g\ . 
	 am × an = am+n

tnsf] 9fFrf cWoog ug'{xf];\ / vfnL 7fpF eg'{xf];\ M

	 2 ÷ 2	 =	  
2 
2 	 = 	 21 – 1	 = 	20	 = 	1

	 33 ÷ 33	 =	  
33 
33 	 = 	 33 – 3	 = 	30	 = 	1

	 43 ÷ 43	 =	  
43 
43 	 = 	 43–3	 = 	40	 = 	1

	 53 ÷ 53	 = 
	 63 ÷ 63	 = 
		  ...
	 am ÷ am	 = 

lj|mofsnfk 3
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lgod 3 : z'Go afx]ssf s'g} klg ;ª\Vofsf] 3ftfª\s z"Go 5 eg] 
To;sf] dfg 1 x'G5 .
	 a0 = 1 hxfF a ≠ 0 5 .

pbfx/0f 1

tnsf u'0fgv08nfO{ 3ftfª\sdf JoSt ug'{xf];\ M

-s_	 5 × 5 × 5 × 5 × 5

;dfwfg	

oxfF	 5 × 5 × 5 × 5 × 5
	 =	 55

-v_	 (–3y) × (–3y) × (–3y) × (–3y) × (–3y) × (–3y)

;dfwfg	

oxfF	 (–3y) × (–3y) × (–3y) × (–3y) × (–3y) × (–3y)
	 = (–3y)6

pbfx/0f 2

u'0fgkmn lgsfNg'xf];\ M

-s_	 23 × 2–2		  -v_	 (3a)4 × (3a)3  × (3a)–7

;dfwfg	
oxfF
-s_	 23 × 2–2

	 = 23–2

	 = 21

	 = 2
-v_	 (3a)4 × (3a)3  × (3a)–7

	 = (3a)4+3–7

	 = (3a)0

	 = 1
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;/n ug{'xf];\ M

-s_	 (a + b)3 × (a + b)5	 -v_   (3xy)5 ÷ 9x2y2	 -u_    10a4 × 15a5 
75a8

;dfwfg	
oxfF 

-s_	 (a + b)3 × (a + b)5

	 = (a + b)3+5 

	 = (a + b)8

-v_	 (3xy)5 ÷ 9x2y2

	 = 
35x5y5 

9x2y2

	 = 3
5

9  × x
5 

x2 × y
5 

y2	

	 = 35–2 x5–2 y5–2

	 = 33 x3 y3

	 = 27 x3 y3

-u_	 10a4 × 15a5 
75a8

	 = 2 × 5 × a4 × 3 × 5 × a5 
3 × 5 × 5 × a8

	 = 2 × 3 × 52 × a4 × a5 
3 × 52 × a8 		

	 = 2 × 31 – 1 × 52 – 2 × a4 + 5 – 8

	 = 2 × 30 × 50 × a9 – 8

	 = 2 × 1 × 1 × a1

	 = 2a

pbfx/0f 3
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olb a + b + c = 0 eP xa – b × xa + b × xb + c × xb – c × xc + a × xc – a sf] dfg  
lgsfNg'xf];\ M

;dfwfg	

	 xa – b × xa + b × xb + c × xb – c × xc + a × xc  –  a

	 = xa – b + a + b × xb + c + b – c × xc + a + c – a

	 = x2a × x2b × x2c

	 = x2a+2b+2c

	 = x2(a + b + c)

	 = x2×0

	 = x0

	 = 1

pbfx/0f 4

cEof; 10

1.	 tnsf tnsf nuftf/ u'0fg lj|mofnfO{ 3ftfª\ssf] ¿kdf n]Vg'xf];\ M	

	 -s_	 3 × 3 × 3 × 3 × 3

	 -v_	 4 × 4 × 4 × 4 × 4 × 4

	 -u_	 x × x × x × x

	 -3_	
1 

3 × 
1 

3 × 
1 

3 × 
1 

3 × 
1 

3 × 
1 

3 × 
1 

3

	 -ª_	 (–2a) × (–2a) × (–2a) × (–2a) ×(–2a)

	 -r_	 (– 1
 

a) × (– 1
 

a) × (– 1
 

a) × (– 1
 

a)

2.	 tnsf k|To]s 3ftnfO{ nuftf/ u'0fg lj|mofdf JoSt ug'{xf];\ M

	 -s_   33	 -v_   (–2)4	 -u_   (3x)5	 -3_   (1
 

2)6 

3.	 tnsf ;ª\Vofx¿sf] ¿9 u'0fgv08x¿ kQf nufO{ 3ftsf ¿kdf JoSt ug'{xf];\ M

	 -s_   128		  -v_   243		  -u_   625	
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	 -3_   343		  -ª_   
1 

10000		  -r_   
1 

1728

4.	 dfg kQf nufpg'xf];\ M

	 -s_ 	 3 × 22	 -v_  52 × 33	 -u_ 	 72 × 23

	 -3_ 	 (–5)3 ×(–2)4	 -ª_ 	  (a4) × (a–4)	 -r_	  
24 

23

5.	 ;/n ug{'xf];\ M

	 -s_ 	 pb – c × pa – b × pc – a 	    

	 -v_  	  (ma – b) × ma + b × (mb + c × mb – c) × mc + a × mc – a		

6.	 olb x = 1, y= 2 / z = –1 eP tnsf kbx¿sf] dfg lgsfNg'xf];\ M

	 -s_ 	x3 	 -v_ yx	 u_ z(xy)	 -3_ 	 (xy)–2	

	 -ª_ 	 3x × 2y	 -r_  (xyz)–1	 -5_ 3yxz2

1. 	 -s_   	35	 -v_ 	 46 	 -u_	 x4

	 -3_	 (1
 

3)7	 -ª_ 	 (–2a)5	 -r_	 (– 1
 

a)4

2.	 -s_ 	 3 × 3 × 3	 -v_	 (–2) × (–2) × (–2) × (–2)

	 -u_	 3x × 3x × 3x × 3x × 3x

	 -3_	 1 

2 × 1
 

2 × 1
 

2 × 1
 

2 × 1
 

2 × 1
 

2
3. 	 -s_	 27	 -v_ 	 35	 -u_	 54

	 -3_	 73	 -ª_	
1 

24×54	 -r_	
1 

33×26

4. 	 -s_	 12	 -v_	 675	 -u_	 392

	 -3_	 –2000	 -ª_	 1	 -r_	 2

5. 	 -s_	 1	 -v_	 m2a + 2b + 2c	

6. 	 -s_	 1	 -v_	 2	 -u_	 1	 -3_	
1 

4	

	 -ª_	 12	 -r_	
1 

2	 -5_	 6

pQ/ 
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1.	 rn jf crn /flzsf lardf ul0ftLo lj|mof ;"rs lrx\gx¿  
k|of]u u/L ul0ftLo ;ª\s]tdf n]lvPsf egfOnfO{ aLhLo 
cleJo~hs elgG5 .

2.	 Pp6} cfwf/ / 3ftfª\s ePsf kbx¿nfO{ ;hftLo kbx¿ (like 
terms) / km/s km/s cfwf/ / 3ftfª\s ePsf kbx¿nfO{  
lahftLo kbx¿ (unlike terms) elgG5 .

3.  	 ;hftLo kbx¿nfO{ hf]8\g jf 36fpg ;lsG5 . u'0fg lj|mof ubf{ 
;hftLo kbsf rn/flzsf 3ftfª\snfO{ hf]l8G5 / u'0ffª\snfO{ 
u'0fg u/L rn/flzsf] cufl8 /flvG5 . 

To:t} Pp6} cfwf/ ePsf 3ftx¿sf] efu ubf{ cfwf/ plx/xG5 / 
c+zsf] 3ftfª\saf6 x/sf] 3ftfª\s 36fOG5 .

11.0	k'g/jnf]sg (Review)
tn lbOPsf k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	 (3x2 + 3x) df sltcf]6f kbx¿ 5g\ < 

-v_	 (3x + 7x) df ePsf kbx¿ ;hftLo jf lahftLo s:tf kbx¿ x'g\ <

-u_	 (3x + 9) df 9 n] s]nfO{ k|ltlglwTj ub{5 <

-3_	 3x2 df 3, x / 2 n] s] s]nfO{ hgfp5 <

aLhLo cleJo~hsdf k|of]u x'g] s]xL cfwf/e"t zAbx¿ tn lbOPsf 5g\ .

crn /flz (Constant)	 : Pp6f dfq dfg x'g] /flznfO{ crn /flz elgG5 . 

rn /flz (Variable)	 : 	s'g} /flzsf] km/s km/s dfg eP To;nfO{ rn/flz 
elgG5 .

kbx¿ (Terms)	 : 	rn /flz jf crn /flz jf b'j}nfO{ u'0fg / efu  
lrx\g åf/f ;+of]hg u/LPdf To;nfO{ kb elgG5 . 

u'0ffª\s (Coefficient)	 : 	s'g} kbdf rn/flznfO{ u'0ff ug{] /flznfO{ u'0ffª\s  
elgG5 . 

kf7 11
aLhLo cleJo~hs 

(Algebraic Expression)
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P

Q R

Sx y

a

b
C B

D

E

A

P

Q R

Sx y

a ax

bx

ay

byb

BC

D

E

A

11.1	 låkbLo cleJo~hsnfO{ låkbLo cleJo~hsn] u'0fg (Multiplica-
tion of binomial expression by binomial algebraic 
expression)

lj|mofsnfk 1

lrqdf lbOPsf] cfot PQRS sf] nDafO (x + y) PsfO 
/ rf}8fO (a + b) PsfO 5 . ;d"xdf 5nkmn u/L cfot 
PQRS sf] If]qkmn kQf nufpg'xf];\ .

oxfF cfot PQRS sf] If]qkmn = cfot PCBD +  cfot 
DBAS + cfot CQEB + cfot BERA
cfot PQRS sf] If]qkmn = (ax + ay + bx + by) ju{ PsfO
ctM (a + b) (x + y) = (ax + ay + bx + by) 

b'O{ kbLo cleJo~hsn] b'O{ kbLo cleJo~hsnfO{ 
u'0fg ubf{ klxnf] cleJo~hssf] k|To]s kbn] bf];|f] 
cleJo~hssf] k|To]s kbnfO{ j|mdzM u'0fg u/L  
hf]8\g'kb{5 .

11.2	 lqkbLo cleJo~hsnfO{ låkbLo cleJo~hsn] u'0fg
	 (Multiplication trinomial expression by binmial algebric 

expression)

lbOPsf] lrqdf nDafO (x + y + z) PsfO 
/ rf}8fO (a + b) PsfO ePsf] Pp6f cfot 
lvlrPsf] 5 . pSt cfotsf] If]qkmn 
s;/L kQf nufpg ;lsG5 < 5nkmn u/L  
kQf nufpg'xf];\ .

oxfF cfot ABCD sf] If]qkmn 
	 =  nDafO × rf}8fO 

	 =  (x + y + z) × (a + b) ju{ PsfO

ca cfot ABCD sf] If]qkmn 

A

B C

Dx y z

a

b

A

B C

Dx y z

a ax

bx

ay az

by bzb

lj|mofsnfk 2
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b'O{ kbLo cleJo~hsn] lqkbLo cleJo~hsnfO{ u'0fg ubf{ låkbLosf  
k|To]s kbn] lqkbLosf] k|To]s kbnfO{ j|mdz u'0fg ug'{kb{5 / hf]8\g' kb{5 .

;/n ug'{xf];\ M

	 3x(x + y) – 2y(x – y) + 4(xy – x2)
;dfwfg 	

oxfF	  3x(x + y) – 2y(x – y) + 4(xy – x2)
	 = 3x2 + 3xy – 2xy + 2y2 + 4xy – 4x2

	 = –x2 + 5xy + 2y2

nDafO (x + 2y) m / rf}8fO (3x – y) m ePsf]] Pp6f cfotfsf/ hUufsf]  
If]qkmn lgsfNg'xf];\ M

;dfwfg 	

oxfF hUufsf] nDafO (l) = (x + 2y) m

hUufsf] rf}8fO (b)  = (3x – y) m
hUufsf] If]qkmn 	= l × b
	 = (x + 2y) × (3x – y)
	 = x (3x – y) + 2y (3x – y)
	 = 3x2 – xy + 6xy – 2y2

	 = (3x2 + 5xy – 2y2) m2

ctM pSt hUufsf] If]qkmn (3x2 + 5xy – 2y2) m2 x'G5 .

⸪ klxnf] cleJo~hssf] k|To]s 
kbn] bf];|f]] cleJo~hssf] k|To]s 
kbnfO{ j|mdz u'0fg ubf{

	 = 	 6 cf]6f 6'j|mf cfotsf] If]qkmn

	 =	 (ax + ay + az + bx + by + bz) ju{ PsfO

ctM 	 (a + b) (x + y + z) = (ax + ay + az + bx + by + bz)

pbfx/0f 1

pbfx/0f 2
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lbOPsf] lrqsf] If]qkmn lgsfNg'xf];\ M

;dfwfg	
oxfF 	nDafO (l) = (x + y) cm

	 rf}8fO (b) = (2x – y)cm

	 If]qkmn = l × b
	 = (x + y) × (2x – y) 	
	 = x (2x – y) + y (2x – y)
	 = 2x2 – xy + 2xy – y2

	 = (x2 + xy – y2) cm2

(x + y) cm

(2
x 

– 
y)

 c
m

pbfx/0f 3

u'0fg ug'{xf];\ M

(a)	 (5x – 2y) × (7x – 2y)
(b)	 (2x – y) × (x + 2y – 3z)

;dfwfg	
oxfF
(a)	 (5x – 2y) × (7x – 2y)
	 = 5x (7x – 2y) – 2y (7x – 2y)
	 = 35x2 – 10xy – 14xy + 4y2

	 = 35x2 – 24xy + 4y2

(b)	 (2x – y) × (x + 2y – 3z)
	 = 2x (x + 2y – 3z) – y (x + 2y – 3z)
	 = 2x2 + 4xy – 6xz – xy – 2y2 + 3yz
	 = 2x2 + 3xy – 6xz – 2y2 + 3yz

pbfx/0f 4
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pbfx/0f 5

Pp6f cfotfsf/ au}Frfsf] nDafO (2a – b + c) m / rf}8fO (a + 2b) m 5 eg] To;sf] 
If]qkmn kQf nufpg'xf];\ M

;dfwfg	

oxfF  au}Frfsf] nDafO (l) = (2a – b + c) m

au}Frfsf] rf}8fO (b) = (a + 2b) m

ca ;"qfg';f/ au}Frfsf] If]qkmn = l × b
	 = (2a – b + c) × (a + 2b) 
	 = a(2a – b + c) + 2b(2a – b + c)
	 = 2a2 – ab + ac + 4ab – 2b2 + 2bc
	 = (2a2 + 3ab + 2bc + ac – 2b2) m2

ctM pSt au}Frfsf] If]qkmn (2a2 + 3ab + + 2bc + ac – 2b2) m2 x'G5 .

pbfx/0f 6

(5x – 3) / (3x + 4) sf] u'0fgkmn lgsfNg'xf];\ < olb x = 2 eP, pSt u'0fgkmnsf] dfg 
slt x'G5 <

;dfwfg	
oxfF	 (5x – 3) / (3x + 4) sf] u'0fgkmn = (5x – 3) (3x + 4)
			   = 5x (3x + 4) – 3 (3x + 4)
			   = 15x2 + 20x – 9x – 12
			   = 15x2 + 11x – 12

ca x = 2 /fVbf
			     15x2 + 11x – 12
			   = 15(2)2 + 11 × 2 – 12
			   = 60 + 22 – 12
			   = 82 – 12
			   = 70
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pbfx/0f 7

Pp6f cfotfsf/ rp/sf] nDafO (3a + 2b) m / rf}8fO (2a – b + 3c) m 5 eg],

-s_	 rp/sf] If]qkmn kQf nufpg'xf];\ .

-v_ 	olb a = 2, b = 2 / c = 1 eP rp/sf] jf:tljs If]qkmn lgsfNg'xf];\ M

;dfwfg	
oxfF  
-s_ 	rp/sf] nDafO (l) = (3a + 2b) m
	 rp/sf] rf}8fO (b) = (2a – b + 3c) m
	 rp/sf] If]qkmn (A) = ?
;"qfg';f/, rp/sf] If]qkmn (A) = l × b
	 = (3a + 2b) × (2a – b + 3c)
	 = 3a (2a – b + 3c) + 2b (2a – b + 3c)
	 = 6a2 – 3ab + 9ac + 4ab – 2b2 + 6bc
	 = (6a2 + ab + 9ac + 6bc – 2b2) m2

-v_ 	 a = 2, b = 2 / c = 1 5 .

If]qkmn = (6a2 + ab + 9ac + 6bc – 2b2)
	 = 6 × 22 + 2 × 2 + 9 × 2 × 1 + 6 × 2 × 1 – 2 × 22

	 = 24 + 4 + 18 + 12 – 8
	 = 54 – 8
	 = 46 m2

ctM rp/sf] jf:tljs If]qkmn = 46 m2

1.	 ;/n ug'{xf];\ M

-s_	 3x(x + 3) – 2x(2x + 1) + 8x(x – 1)

-v_	 a(3a2 – 2) – 5a2(a + 1) – 3(a3 – 1)

-u_	 a2(b2 – c2) + b2(c2 – a2) + c2(a2 – b2)

-3_	 a
3(a + 2) – a2(a – 1) – 2a + 3

cEof; 11.1
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-v_
(x2 + x + 3) m (7x – 2) m

7x 2y
x

3y

a

b
3a 2b 3c

-s_ -v_

-s_
(5a – 3) m (2a + 3) m

-v_ (a + 2) m

(5a – 3) m

-u_

(a
 – 

1)
 m (a 2 + a + 1) m

-s_
(2x + 3y – 2) m(x – y)m

2.	 u'0fg ug'{xf];\ M

-s_	 (3x – 2y) (4x + 3y)	 -v_	 (2y – 1) (3 + 2y)

-u_	 (7x + 2y) (7x – 2y)	 -3_	 (x – y + z) (x + y)

-ª_	 (3x + 2) (x2 – 2x + 1)	 -r_	 (x2 – 2x) (3x2 + 2x + 3)

3.	 tn lbOPsf cfotsf] If]qkmn lgsfNg'xf];\ M

4.	 -s_	 Pp6f cfotfsf/ hUufsf] nDafO / rf}8fO j|mdzM (3x + 2) m /  
(2x – 7) m eP pSt hUufsf] If]qkmn lgsfNg'xf];\ .

	 -v_	 Pp6f v]ns'b d}bfgsf] nDafO (3x – 2y) m / rf}8fO (x – y + 3) m 5 . 
pSt d}bfgsf] If]qkmn lgsfNg'xf]; .

5.	 tn lbOPsf k|To]s lrqsf cfwf/df cfotfsf/ j:t'sf] If]qkmn lgsfNg'xf];\ M
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3

x

2x y 1
-u_

x

y

2y 3x

-3_

6.	 (3x + 2) / (2x – 1) sf] u'0fgkmn kQf nufpg'xf];\ . olb x = 20 eP u'0fgkmnsf] 
dfg kQf nufpg'xf];\ .

7.	 (7x – 5y) / (x + y – 2) sf] u'0fgkmn kQf nufpg'xf];\ . olb x = 10 / y = 5 
eP u'0fgkmnsf] dfg kQf nufpg'xf];\ .

1. 	 -s_	 7x2 – x	 -v_	 –5a3 – 5a2 – 2a + 3	

	 -u_	 0	 -3_	
–a2

6  + 
19a

6  +3

2.	 -s_	 12x2 + x – 6	 -v_	 4y2 + 4y – 3	

	 -u_	 49x2 – 4y2	 -3_	 x2 – y2 + 2x + 2y	

	 -ª_	 3x3 – 4x2 – x + 2	 -r_	 3x4 – 54x3 – x2 – 6x

3.	 -s_	 (10a2 + 9a – 9)cm2	 -v_	 (5a2 + 7a – 6) cm2	

	 -u_	 (a3 – 1)m2	 -3_	 2x2 + xy – 2x + 2y – 3y2

	 -ª_	 (7x3 + 5x2 + 19x – 6) m2

4.	 -s_	 (6x2 – 17x – 14)m2	 -v_	 (3x2 – 5xy + 9x – 6y + 2y2) m2

5.	 -s_	 (7x2 + 23xy + 6y2)	 -v_	 3a2 + 5ab + 3bc + 3ac + 2b2

	 -u_	 2x2 + 9x + 9		  -3_	 3x2 + 5xy + 2y2

6.	 (6x2 + x – 2), 2418		

7.	 7x2 + 2xy – 14x + 10y – 5y2), 835	

pQ/ 
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11.3	 låkbLo jf lqkbLo cleJo~hsnfO{ låkbLo cleJo~hsn] efu ug{]
	 (Division of binomial or trinomial by binomial algebraic 

expression)

r/0f ! M	 2x nfO{ 4x2 agfpg 2x n] 
u'0fg ug'{xf];\ .

r/0f @ M	2x n] (2x – y) nfO{ u'0fg 
ug'{xf]; / 36fpg'xf];\ .

r/0f # M	 2x nfO{ 2xy agfpg y n] 
u'0fg ug'{xf];\ .

r/0f $ M	y n] (2x – y) nfO{ u'0fg u/L 
36fpg'xf];\ .

lj|mofsnfk 1

If]qkmn (4x2 – y2) cm2 / rf}8fO (2x – y)
cm ePsf] cfotfsf/ ;txsf] nDafO slt  
xf]nf, 5nkmn ug'{xf];\ .

oxfF	 cfotfsf/ ;txsf] If]qkmn (A) 	 = (4x2 – y2) cm2

	 rf}8fO (b)	 = (2x – y) cm

	 nDafO (l)	 = ?

ca If]qkmn / rf}8fO lbOPsf] x'gfn] nDafO s;/L lgsfNg ;lsG5, sIffsf]7fdf 
5nkmn ug'{xf];\ .

ca
		   A = l × b

	 cyjf	 l = 
A
b  = 

4x2 – y2

2x – y  

4x2 – y2 nfO{ 2x – y n] efu ubf{, 

(A) = (4x2 – y2) cm2 (2x – y) cm

2x – y
4x2 – 2xy

2xy – 	y2

2xy – 	y2

2x + y) 4x2 – y2(
–

–

+

+
    0

hfFr]/ x]bf{,
    (2x – y) (2x + y)
= 2x (2x + y) – y(2x + y)
= 4x2 + 2xy – 2xy – y2

= 4x2 – y2

ctM pSt cfotfsf/ ;txsf] nDafO (2x + y) cm x'G5 .
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lj|mofsnfk 2

Pp6f cfotfsf/ k'm6an d}bfgsf] If]qkmn (x2 + 7x + 12) m2 / nDafO (x + 4) m 
5 eg] rf}8fO slt xf]nf < 5nkmn u/L lrq agfpg'xf];\ / kQf nufpg'xf];\ . 

oxfF	 If]qkmn (A) 	= (x2 + 7x + 12)m2

	 nDafO (l)	 = (x + 4) m
	 rf}8fO (b)	 = ?
ca

	 A  = l × b

cyjf	 b  = 
A
l   x'G5

	 b  = 
x2 + 7x + 12

x + 4

x + 4
x2 + 4x

3x + 12
3x + 12

x + 3) x2 + 7x + 12(
–

–

–

–
  0

(x + 4 ) n] (x2 + 7x + 12) nfO{ efu ubf{,

ctM pSt k'm6an d}bfgsf] rf}8fO (x + 3) m x'G5 . 

hfFr]/ x]bf{,
(x + 3) (x + 4)

= x(x + 4) + 3(x + 4)
= x2 + 4x + 3x + 12
= x2 + 7x + 12

l = (x + 4) m

A = (x2 + 7x + 12)m2

b 
= 

?

r/0f ! M	 x nfO{ x2 agfpg x n] 
u'0fg u/L 36fpg'xf];\ .

r/0f @ M	x nfO{ 3x agfpg 3 
n] u'0fg ug'{xf]; / 
36fpg'xf];\ .
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lj|mofsnfk 3

(2x2 – 3x + 7) nfO{ (2x – 1) n] efu u/]sf] lj|mof cWoog u/L 5nkmn ug'{xf];\ .

oxfF	 (2x2 – 3x + 7) ÷ (2x – 1)

	

	

2x – 1
2x2 – x

–2x + 7
–2x + 1

x – 1) 2x2 – 3x + 7(

–

+

+

–
    6

∴ 	 efukmn (Quotient) = (x – 1),  efhs (Divisor) = (2x – 1) 
	 efHo (devidend) = (2x2 – 3x + 7) / z]if (Remainder) = 6

efHo (dividend)  = efhs (Divisor)  × efukmn (Quotient) + z]if (Remainder)

hfFr]/ x]bf{,
(x – 1) (2x – 1) + 6
= x(2x – 1) – 1(2x – 1) + 6
= 2x2 – x – 2x + 1 + 6
= 2x2 – 3x + 7

pbfx/0f 1

(x2 +7x + 10) nfO{ (x + 2) n] efu ug'{xf];\ / hfFr]/ klg x]g'{xf];\ M

;dfwfg 	

(x2 +7x + 10) ÷ (x + 2)

	 x + 2
x2 + 2x

5x + 10
5x + 10

x + 5) x2 + 7x + 10(
–

–

–

–
   0

hfFr]/ x]bf{,
	 (x + 2) (x + 5)
= x(x + 5) + 2(x + 5)
= x2 + 5x + 2x + 10
= x2 + 7x + 10

	

r/0f ! M	 x nfO{ x2 agfpg x n] u'0fg 
ug'{k5{ . To;}n] x + 2 nfO{ x 
n] u'0fg u/L efHoaf6 36fpg' 
kb{5 .

r/0f @ M	x nfO{ 5x agfpg 5 n] u'0fg 
ug'{xf]; / 36fpg'xf];\ .

ctM efukmn = (x + 5),  efhs = (x + 2), efHo = x2 + 7x + 10 / z]if = 0
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pbfx/0f 2

(x2 +7x + 25) nfO{ (x + 3) n] efu ubf{ slt x'G5 < olb x = 40 eP efHo / efukmnsf] 
jf:tljs dfg slt x'G5 <

;dfwfg

oxfF  (x2 +7x + 25) nfO{ (x + 3) n] efu ubf{,

	 x + 3
x2 + 3x

4x + 25
4x + 12

x + 4) x2 + 7x + 25(
–

–

–

–
13

x = 40 x'Fbf,
	 efHosf] jf:tljs dfg	 = (x2 +7x + 25)
			   =  402 +7 × 40 + 25 = 1905
	 efukmnsf] jf:tljs dfg 	 = x + 4 = 40 + 4 = 44

pbfx/0f 3

(16x2 + 24xy + 9y2) nfO{ (4x + 3y) n] efu ug'{xf];\ M

;dfwfg	

oxfF	  (16x2 + 24xy + 9y2) ÷ (4x + 3y)

	4x + 3y
16x2 + 12xy

12xy + 9y2

12xy + 9y2

4x + 3y) 16x2 + 24xy + 9y2(
–

–

–

–
0

ctM efukmn = 4x + 3y
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pbfx/0f 4

(x3 – y3) nfO{ (x – y) n] efu ug'{xf];\ M

;dfwfg	

oxfF	  (x3 – y3) ÷ (x – y)
	

x – y
x3       – x2y

x2y – y3

x2y      – xy2

x2 + xy + y2) x3 –  y3              (
–

–

–

+

+

+
×

xy2 – y3

xy2 – y3

ctM efukmn = (x2 + xy + y2) x'G5 .

⸪ x sf] l8u|LnfO{  
36\bf]j|mddf /fVg]

⸪ – x2y sf] ;hftLo kb 
gePsfn] 5'6\6} /fVg]

1.	 efu ug'{xf];\ M

	 (s)	 (4a2 + 12a) ÷ (2a + 6)	

	 (v)	 (4x2 – 9) ÷ (2x + 3)

	 (u)	 (2a2 – 7a + 6) ÷ (2a – 3)	

	 (3)	 (x2 + 4x + 4) ÷ (x + 2)

	 (ª)	 (15x2 + 5xy – 4y2) ÷ (3x + 2y)	

	 (r)	 (35a2 – ab – 12b2) ÷ (5a – 3b)

	 (5)	 (x3 – 27y3) ÷ (x – 3y)	

	 (h)	 (8x3 + 27y3) ÷ (2x + 3y)

	 (em)	 (6x4 – 5x2y2 – 6y4) ÷ (3x2 + 2y2)	

	 (c)	 (a4 – b4) ÷ (a – b)

cEof; 11.2
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2.	 tn lbOPsf cfotsf] yfxf gePsf] e'hfsf] gfk kQf nufpg'xf];\ M

	 -s_	 rf}8fO = (x – y)m		  If]qkmn = (x2 – y2)m2

	 -v_	 nDafO = (2x + 5y)m		  If]qkmn = (2x2 +3xy – 5y2)m2

	 -u_	 rf}8fO = (2a – b)m		  If]qkmn = (2a2 +5ab – 3b2)m2

	 -3_	 nDafO = (a + 3)m		  If]qkmn = (a3 + 27)m2

3.	 tn lbOPsf lrqdf yfxf gePsf] e'hfsf] gfk kQf nufpg'xf];\ M

	 -s_	 A = (35x2 – xy – 12y2)cm2

(7x + 4y)cm

b = ?

	

	 -v_	 A = (2x2 – 7x + 6) cm2

l = ?

(x – 2) cm

	 -u_	 A = (8a3 + 27)cm2

l = ?

(2a + 3) cm

	 -3_	 A = (a4 – b4)cm2

(a2 + b2) cm

b = ?

4.	 -s_	 b'O{ ;ª\Vofx¿sf] u'0fgkmn (2a2 + 13a + 24) 5 . olb Pp6f ;ª\Vof  
(a + 8) eP csf]{ ;ª\Vof kQf nufpg'xf];\ M

	 -v_	 (9x4 – 4y4) nfO{ (3x2 – 2y2) n] efu ubf{ slt x'G5, kQf nufpg'xf];\ .
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5.	 Pp6f k"hf sf]7fsf] e'OFsf] If]qkmn (15y2 + 4xy – 4y2) m2 5 . pSt sf]7fsf] 
rf}8fO (5x – 2y) m eP,

-s_	sf]7fsf] nDafO kQf nufpg'xf];\ .

-v_	olb x = 1 / y = 2 eP sf]7fsf] jf:tljs nDafO, rf}8fO /  If]qkmn kQf 
nufpg'xf];\ .

6.	 (x2 + 19x + 54) nfO{ (x + 3) n] efu ubf{ slt x'G5 < olb x = 1 eP efHo, 
efhs / efukmnsf] jf:tljs dfg kQf nufpg'xf];\ . 

7.	 tn lbOPcg';f/ efu ug'{xf];\ / æefHo = efukmn × efhs + z]ifÆsf] 
;DaGw k/LIf0f ug'{xf];\ .

	 -s_	 (a2 + 7a + 13) ÷ (a + 3)

	 -v_	 (2a2 – 5a + 23) ÷ (2a – 3)

1. 	 (s)	 2a	 (v)	 (2x – 3)	 (u)	 (x + 2)

	 (3)	 (a – 2)	 (ª)	 (5x – 2y)	 (r)	 (7a + 4b)

	 (5)	 x2 + 3xy + 9y2	 (h)	 4x2 – 6xy + 9y2

	 (em)	 (2x2 – 3y2) 	 (`)	 a3 + a2b + ab2 + b3

2.	 -s_	 (x + y)cm	 -v_	 (x – y)m	

	 -u_	 (a + 3b)m	 -3_	 (a2 – 3a + 9)

3.	 -s_	 (5x – 3y)cm	 -v_	 (2x – 3)m	 -u_	 (4a2 – 6a + 9)m

	 -3_	 (a2 – b2)cm	 4. -s_	  (2a – 3)	 -v_	 (3x2 + 2y2)m
5.	 -s_	 (3x + 2y)m	 -v_	 7m, 1m, 7m2

6.	 efukmn = x + 16, z]if = 6, efHo, efhs/ efukmnsf] jf:tljs dfg  
j|mdzM 74, 4, 17

7.	 lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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lj|mofsnfk 1

lrqdf lbOPcg';f/ rf6{ k]k/df ABCD ju{ lvRg'xf];\ . laGb' A af6 'a' PsfO AD 
df, b PsfO AB df lrx\g nufpg'xf];\ . To;}u/L PD = SR = QC = b x'g] u/L lrx\g  
nufpg'xf];\ . ca PQ / MR nfO{ s}FrLn] sf6\g'xf]; / k|To]s 6'j|mfsf] If]qkmn 
lgsfNg'xf];\ .

ca juf{sf/ sfuhnfO{ sf6\bf ag]sf 6's|fx¿sf] If]qkmnsf] of]u s];Fu a/fa/ x'G5, 
;fyLx¿;Fu 5nkmn ug'{xf];\ .

ca ju{ ABCD sf] If]qkmn  =  ju{ MBQS + cfot AMPS + cfot SRCQ + ju{ 
PSRD

	 (a + b)2  = a2 + ab + ab + b2 

ctM	 (a + b)2 = a2 + 2ab + b2

A

M

B
Q C

R

D
P

S

ab
a

b b

a

a

Q C

S R

ab A
S

P D

R
bb2

M S

b ab
aA PM

a

a2

A1

B Q

Sa

11.4	 (a + b)2 sf] HofldtLo wf/0ff / k|of]u (Geometrical concept 
and application of (a + b)2 )



154 ul0ft, sIff &

lj|mofsnfk 2

lrqdf lbOPsf] (a + b) PsfO nDafO ePsf] ju{sf] If]qkmn s;/L kQf nufpg  
;lsG5 < ;d"xdf 5nkmn u/L kQf nufpg'xf];\ . 

oxfF PQRS / QECA ju{x¿ x'g clg PBCA / ECDR 
cfotx¿ x'g .

ctM	 ju{ PQRS sf] If]qkmn (A1) 	 = a × a = a2

	 ju{ QECA sf] If]qkmn (A2) 	 = b × b = b2

	 cfot PBCA sf] If]qkmn (A3) 	= a × b = ab
	 cfot ECDR sf] If]qkmn (A4) 	= b × a = ab
	 cfot BCDS sf] If]qkmn (A) 	= (a + b) × (a + b) = (a + b)2

ju{ BCDS sf] If]qkmn 	= A1 + A2 + A3 + A4

		  (a + b)2  	 = a2 + b2 + ab + ab

		  ∴ (a + b)2 	= a2 + 2ab + b2 x'G5

u'0fg u/]/ x]bf{,

(a + b)2 	 = (a + b) × (a + b)
	 = a(a + b) + b(a + b)
	 = a2 + ab + ab + b2

	 = a2 + 2ab + b2

B

P

S R
D

A

CE

Q

a

b
a

b

b

a

a

11.5	 (a – b)2 sf] HofldtLo wf/0ff (Geometrical concept of  
(a – b)2)

lj|mofsnfk 3

lrqdf lbOPsf] (a – b) PsfO nDafO ePsf] ju{sf] If]qkmn s;/L kQf nufpg  
;lsG5 < ;d"xdf 5nkmn u/L kQf nufpg'xf];\ . 

ca	 ju{ PQRS sf] If]qkmn = a × a = a2

	 ju{ BCDS sf] If]qkmn = b × b = b2
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cfot PACD sf] If]qkmn = PD × PA

	 = (a – b) × b = ab – b2

cfot CBRE sf] If]qkmn = BR × ER

	 = (a – b) × b = ab – b2

ju{ AQEC sf] If]qkmn = (a – b) × (a – b) 

	 = (a – b)2

ca	 ju{ AQEC sf] If]qkmn	

	 = Area PQRS – cfot PACD – ju{ BSDC – cfot CBRE

		  (a – b)2 = a2 – (ab – b2) – b2 – (ab – b2)

	 cyjf 	 (a – b)2 = a2 – ab + b2 – b2 – ab + b2

	 cyjf 	 (a – b)2 = a2 – 2ab + b2

	 ctM 	 (a – b)2 = a2 – 2ab + b2 x'G5 .

P

A

Q
E R

B

S
D

C
b

a – b
b

b

a – b

a – b

a

pbfx/0f 1

(x + 2) sf] ju{nfO{ lj:tfl/t ¿kdf n]Vg'xf]; .

-s_	 ;"q k|of]u gu/Lsg		

-v_	 ;"q k|of]u u/L	

-u_	 HofldtLo lrqaf6

	 ;"qx¿

(a)	 (a – b)2 = a2 – 2ab + b2 = (a + b)2 – 4ab
(b)	 (a – b)2 + 2ab = a2 + b2

(c)	 (a + b)2 = a2 + 2ab + b2 = (a – b)2 + 4ab
(d)	 (a + b)2 – 2ab = a2 + b2
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;dfwfg 	

oxfF

-s_	 (x + 2) sf] ju{	 = (x + 2)2

	 = (x + 2) (x + 2)
	 = x (x + 2) + 2 (x + 2)
	 = x2 + 2x + 2x + 4
	 = x2 + 4x + 4

-v_	 (x + 2) sf] ju{	 = (x + 2)2

	 = x2 + 2 × x × 2 + 22	 ⸪ (a + b)2 = a2 + 2ab + b2

	 = x2 + 4x + 4

-u_	 (x + 2) sf] ju{ HofldtLo lrqaf6

	 (x + 2)2	 = x2 + x + x + x + x + 1 + 1 + 1 + 1

	 (x + 2)2	 = x2 + 4x + 4

x

1
1 x

x

x2

x 1

x

1
1

1

x

1
1pbfx/0f 2

(a + b)2 / (a – b)2 sf] k|of]u u/L tnsf ;ª\Vofx¿sf] ju{ lgsfNg'xf]; M

	 -s_	 12	 -v_	 88
;dfwfg 	
oxfF,
-s_	 12
	 = (10 + 2)2

	 = 102 + 2 ×  10 ×  2 + 22

	 = 100 + 40 + 4
	 = 144
-v_	 88
	 = (90 – 2)2

	 = 902 – 2 × 90 × 2 + 22

	 = 8100 – 360 + 4
	 = 7744
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pbfx/0f3 3

tn lbOPsf cleJo~hssf] ju{ lgsfNg'xf]; M

-s_	 (2x – 1
3x)	 -v_	 (3x + 13)	 -u_	 (a – b +c)	 -3_	 (x + y + z)

;dfwfg 	
oxfF

-s_	 (2x – 
1
3x) sf] ju{	 = (2x – 1

3x)2

	 = (2x)2 – 2 × 2x × 
1
3x  + ( 1

3x)2

	 = 4x2 – 
4
3 + 

1
9x2

-v_	 (3x + 
1
3) sf] ju{

	 = (3x + 13)2

	 = (3x)2 + 2 × 3x × 13  + (1
3

)2

	 = 9x2 + 2x + 
1
9

-u_	 (a – b + c) sf] ju{ = (a – b + c)2

	 = (a – b)2 + 2(a – b)c + c2

	 = a2 – 2ab + b2 + 2ac – 2bc + c2

-3_	 (x + y + z) sf] ju{ = (x + y + z)2

	 = (x + y)2 + 2(x + y)z + z2

	 = x2 + 2xy + y2 + 2xz + 2yz + z2

	 = x2 + y2 + z2 + 2xy + 2yz + 2xz

pbfx/0f 4

;/n ug'{xf]; M 
			   (2a + b)2 – (2a – b)2

;dfwfg 	
oxfF 	 (2a + b)2 – (2a – b)2

	 = (2a)2 + 2 × 2a × b + b2 – {(2a)2 – 2 × 2a × b + b2}
	 = 4a2 + 4ab + b2 – 4a2 + 4ab – b2

	 = 8ab
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pbfx/0f 6

olb (a + b) = 8, ab = 12 eP dfg kQf nufpg'xf];\ M

-s_	 a2 + b2		 -v_ 	 (a – b)

pbfx/0f 5

olb x + 
1
x = 6 eP dfg kQf nufpg'xf];\ M

-s_	 (x2 + 
1
x2)	 -v_ 	 (x – 

1
x)

2

;dfwfg 	
oxfF

-s_ (x + 1x) = 6

	 cyjf  (x + 1x)
2
 = 62	 ⸪ b'j}}lt/ ju{ ubf{

	 cyjf 	 x2 + 2 × x ×  
1
x + (1

x
)

2 
= 36  [⸪ (a + b)2 = a2 + 2ab + b2]

	 cyjf 	 x2 + 2 + ( 1
x2)

 
= 36

	 cyjf 	 x2 + 
1
x2 

 
= 36 – 2

	 cyjf	 x2 + 
1
x2 

 
= 34

-v_	 (x + 1x) = 6

	 cyjf   (x + 1x)
2
 = 62	 ⸪ b'j}}lt/ ju{ ubf{

	 cyjf 	 (x – 
1
x)

2
 + 4 × x × 

1
x 

 
= 36  [⸪ (a + b)2 = (a – b)2 + 4ab]

	 cyjf	 (x – 1x)
2 
= 36 – 4

	 cyjf 	 (x – 1x)
2 
= 32
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;dfwfg 	
oxfF

-s_	 a + b	 = 8	
	 (a + b)2	 = 82	 ⸪ b'j}}lt/ ju{ ubf{
	 a2 + 2ab + b2 = 64
	 a2 + b2 	 = 64 – 2ab
	 = 64 – 2 × 12	 ⸪ ab = 12
	 = 64 – 24
	 = 40
-v_	 (a + b) = 8

	 cyjf	 (a + b)2 = 82	 ⸪ b'j}}lt/ ju{ ubf{
	 cyjf	 (a – b)2 + 4ab = 64

	 cyjf	 (a – b)2 + 4 × 12 = 64

	 cyjf	 (a – b)2 = 64 – 48

	 cyjf	 (a – b)2 = 42

	 cyjf	 (a – b) = 4	

pbfx/0f 7

olb olb a – 
1
a = 15 eP k|dfl0ft ug{'xf];\ M

-s_	 (a2 + 
1
a2) = 227	 -v_ 	 (a + 

1
a)

2
 = 229

;dfwfg 	
oxfF,
-s_	 (a – 

1
a) = 15

	 cyjf  (a – 
1
a)

2
 = 152		  ⸪ b'j}}lt/ ju{ ubf{

	 cyjf 	 a2 – 2 × a ×  
1
a + (

1
a)

2 
= 225

	 cyjf 	 a2 – 2 + 
1
a2 = 225
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1.	 tnsf cleJo~hsx¿sf] ;"q k|of]u u/L, gu/L / HofldtLo lrqaf6 ju{ 
lgsfNg'xf];\ M

	 -s_	 (x + 3) 	 -v_	 (x – 1)		 -u_	 (a + 4) 	

	 -v_	 (a – 5)	

2.	 tn lbOPsf cleJo~hsx¿sf] ju{ lgsfNg'xf];\ M

	 -s_	 (3x2 + 2) 	 -v_	 (5x – 2y)	 -u_	 (3x2 – 
1
3y) 	

	 -3_	 (x2 + 
1
2x)	 -ª_	 (x – y + z) 	 -r_	 (x2 + y2 + z2)

3.	 tnsf ;ª\Vofx¿sf] ;"q k|of]u u/L ju{ lgsfNg'xf];\ M

	 -s_	 98	 -v_	 102	 -u_	 999 

4.	 tnsf cleJo~hsx¿nfO{ ju{df ¿kfGt/0f ug{'xf];\ M

	 -s_	 x2 – 2 +  
1
x2			   -v_	 4x2 – 20xy + 25y2

	 -u_	 9x2 + 12xy + 4y2		  -3_	 9a4 + 72a2b2 + 16b4

	 cyjf	 a2 + 
1
a2 

 
= 225 + 2

			   cyjf 	 a2 + 
1
a2 

 
= 227	k|dfl0ft eof] .

-v_	 (a – 
1
a) = 15

	 cyjf	 (a – 
1
a)

2
 = 152			   ⸪ b'j}}lt/ ju{ ubf{

	 cyjf 	 (a + 
1
a)

2
 – 4 ×  a × 

1
a 

 
= 225

	 cyjf 	 (a + 
1
a)

2 
= 225 + 4

	 cyjf 	 (a + 
1
a)

2 
= 229 k|dfl0ft eof] .

cEof; 11.3
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	 -ª_	 a2b2 + 
10ab

xy  + 
25

x2y2

5.	 ;/n ug{'xf];\ M

	 -s_	 (2c – 5d)2 – (5d – 2c)2 	 -v_	 (3x – 2y)2 + (3y – 2x)2

	 -u_	 (x – 
1
x)2 – (x + 

1
x)2 	 -3_	 (c + 

1
d)2 – (c – 

1
d)2

6.	 olb	 a + 
1
a = 10 eP dfg kQf nufpg'xf];\ M

	 -s_	 a2 + 
1
a2		 -v_ 	 (a – 

1
a)2

7.	 olb	 m – 
1
m = 6 eP dfg kQf nufpg'xf];\ M

	 -s_	 m2 + 
1

m2		  -v_ 	 (m + 
1
m)2

8. 	 olb (x + y) = 9, xy = 8 eP dfg kQf nufpg'xf];\ M

	 -s_	 x2 + y2		 -v_ 	 (x – y)

9.	 olb a2 + b2 = 17 / ab = 4 eP (a + b) sf] dfg kQf nufpg'xf];\ . 

10.	 olb p2 + 
1
p2 = 7 eP p + 

1
p sf] dfg kQf nufpg'xf];\ .

kl/of]hgf sfo{

(a ± b)2 sf] ;"qx¿nfO{ sf6'{gsf] k|of]u u/L s}rLn] sf6L ;"q k|dfl0ft ug]{ 
df]8]n tof/ ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .

1. 	 -s_	 x2 + 6x + 9		  -v_	 x2 – 2x + 1	

	 -u_	 a2 + 8a + 16 		  -3_	 a2 – 10a + 25

2. 	 -s_	 9x4 + 12x2 + 4	 -v_	 25x2 – 20xy + 4y2	

	 -u_	 9x4 – 
2x2

y  + 
1

9y2	 -3_	 x4 + x + 
1

4x2

pQ/ 
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	 -ª_	 x2 + y2 + z2 –2xy – 2yz + 2zx

	 -r_	 x4 + y4+ z4 + 2x2y2 + 2y2z2 + 2z2x2

3. 	 -s_	 99604		 -v_	 10404		 -u_	 998001

4. 	 -s_	 (x – 
1
x)

2
	 -v_	 (2x – 5y)2	 -u_	 (3x + 2y)2

	 -3_	 (9a2 + 4b2)2	 -ª_	 (ab + 
5
xy)

5. 	 -s_	 0		  -v_	 13x2 – 24xy + 13y2

	 -u_	 –4		  -3_	
4c
d 	

6. 	 -s_	 98		  -v_	 96	

7.	 -s_	 38		  -v_	 40

8.	 -s_	 65		  -v_	 7

9.	 5			   10.	 3
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12.0		k'g/jnf]sg (Review)
1.	 tnsf k|Zgx¿ cWoog u/L 5nkmn ug'{xf];\ .

-s_	 5 / 7 sf] of]ukmn 11 x'G5 M

-v_	 olb x – 3 = 5 eP x sf] dfg slt x'G5 <

-u_	 olb 3a = 18 x'g a sf] dfg slt x'g'k5{ <

-3_	 olb 
3x
5

 = 12 eP x sf] dfg slt x'G5 <

-ª_	 x / 10 sf] of]ukmn 18 eP x sf] dfg slt x'G5 <

-r_	 s] – 10 > – 15 ;To xf] <

-5_	 x – 4 < 8 eP x sf] ;dfwfg ;d"x slt x'G5 <

dflysf ul0ftLo jfSosf] af/]df cfk;df 5nkmn u/L lgisif{ lgsfNg'xf];\ .

kf7 12
;dLs/0f, c;dfgtf / u|fkm

(Equation, inequality and graph)

12.1	b'O{ rno'St ;dLs/0fsf ;d:ofx¿ (Probem of linear equation 
on two variables)

lj|mofsnfk 1

xl/ / uLtf ahf/df t/sf/L lsGg uPsf lyP . xl/n] x kg cfn' lsg]5g\ / uLtfn] 
y kg Kofh lslg5g\ . pgLx¿n] lsg]sf] cfn' / Kofhsf] hDdf tf}n 30 kg /x]5 eg] 
tnsf k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	b'j} hgfn] lsg]sf] cfn' / Kofhsf] kl/df0fsf] of]ukmnnfO{ ;dLs/0fdf 
s;/L n]Vg'x'G5 <

-v_	olb cfn' 20 kg lyof] eg] Kofh slt lsnf]u|fd xf]nf <
oxfF xl/n] lsg]sf] cfn'sf] kl/df0f / uLtfn] lsg]sf] Kofhsf] kl/df0f a/fa/ b'j}n] 
lsg]sf] cfn' / Kofhsf] hDdf kl/df0f x'G5 . 
cyjf x + y = 30 kg x'G5 .
To:t} cfn' 20 kg lyof] eg] Kofhsf] kl/df0f dflysf] ;dLs/0fdf cfn'sf]  
kl/df0fnfO{ k|lt:yfkg u/]/ kQf nufpg ;lsG5 .
cyjf y = 30 – 20 = 10 kg x'G5 .
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b'Ocf]6f rn/flz ePsf] tyf 3ftfª\s 1 / a/fa/ lrx\g 
ePsf] ;dLs/0fnfO{ b'O{ rno'St /]vLo ;dLs/0f elgG5 .

lj|mofsnfk 2

Pp6f ljBfnon] cfˆgf] hUufsf] jl/kl/ tf/hfnLsf] sDkfpG8 nufpg] lg0f{o u/]5 . 
pSt hUufsf] nDafO x ld6/ / rf}8fO y ld6/ 5 . olb jl/kl/ Ps kmGsf] nufpFbf 
300 ld= tf/ nfu]5 eg],

-s_	o;nfO{ ;dLs/0f s;/L agfpg ;lsG5 < sIffdf 5nkmn u/L  
;dfwfg ug'{xf];\ .

-v_	;dLs/0fdf ePsf rn/flz s'g s'g x'g\ <

-u_	 crn /flz s'g s'g xf] <

pbfx/0f 1

Pp6f sf]7fsf] nDafO / rf}8fOsf] of]ukmn 22 m eP,

-s_	;dLs/0f agfO{ n]Vg'xf];\ .

-v_	olb sf]7fsf] nDafO 15 m eP rf}8fO kQf nufpg'xf];\ .

;dfwfg

dfgf}F sf]7fsf] nDafO = x m
	 sf]7fsf] rf}8fO = y m
-s_	 k|Zgcg';f/
		  x + y = 22
	 ctM ;dLs/0f x + y = 22 x'G5 .
-v_	 oxfF x = 15 m eP y sf] dfg lgsfNbf,
		  x + y = 22
	 cyjf	 15 + y = 22
	 cyjf	 y = 22 – 15
	 cyjf	 y = 7 m
ctM sf]7fsf] rf}8fO 7 m 5 .
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pbfx/0f 2

/fd;Fu l;;fsnd / snd u/L hDdf 17 cf]6f 5g eg],

-s_	 l;;fsnd / sndsf] ;ª\Vof hgfpg] ;dLs/0f n]Vg'xf];\ .

-v_	 olb snd 5 cf]6f eP l;;fsndsf] ;ª\Vof kQf nufpg'xf];\ .

;dfwfg

	 dfgf}F	 sndsf] ;ª\Vof = x 

	 l;;fsndsf] ;ª\Vof = y 

	 hDdf l;;fsnd / sndsf] ;ª\Vof = 17

-s_	 k|Zgcg';f/

		  x + y = 17

	 ctM cfjZos ;dLs/0f x + y = 17 x'G5 .

-v_	 oxfF 	 sndsf] ;ª\Vof (x) = 5

		  l;;fsndsf] ;ª\Vof (y) = ?

	 ca	 x + y = 17

	 cyjf	 5 + y = 17

	 cyjf	 y = 17 – 5

	 cyjf	 y = 12 

hfFr]/ x]bf{	 x + y = 17

	 cyjf	 5 + 12 = 17

	 cyjf	 17 = 17 

ctM l;;fsndsf] ;ª\Vof 12 cf]6f 5 .
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pbfx/0f 3

/dfsf] pd]/sf] b'O{ u'0ff / pgsf a'afsf] pd]/sf] of]u 60 aif{ eP,

-s_	 /df / pgsf] a'afsf] pd]/ hgfpg] ;dLs/0f n]Vg'xf];\ .

-v_	 /df 10 aif{sL eP pgsf] a'af slt aif{sf 5g < kQf nufpg'xf];\ .

;dfwfg

	 dfgf}F	 /dfsf] xfnsf] pd]/ = x aif{

	 /dfsf] a'afsf] xfnsf] pd]/ = y aif{

-s_	 k|Zgcg';f/

		  2x + y = 60

ctM cfjZos ;dLs/0f 2x + y = 60 aif{ x'G5 .

-v_	 oxfF /dfsf] pd]/ (x) = 10 aif{
	 a'afsf] pd]/ (y) = ?
ca	 x = 10 ;dLs/0f 2x + y = 60 df /fVbf, 

		  2 × 10 + y = 60
	 cyjf	 20 + y = 60
	 cyjf	 y = 60 – 20
	 cyjf	 y = 40
ctM /dfsf] pd]/ 10 aif{ eP a'afsf] pd]/ 40 aif{ x'G5 .

cEof; 12.1

1.	 tn lbOPsf jfSox¿ ;To jf c;To s] x'g 5'6\ofpg'xf];\ . 

-s_	x + 4 = 8 b'O{ rn /flz ePsf] ;dLs/0f xf] .

-v_	2x = 3y b'O{ rn /flz ePsf] ;dLs/0f xf] .

-u_	 a/fa/ lrx\g / b'O{ rn/flz ePsf] ;dLs/0fnfO{ b'O{ rn/flzsf ;dLs/0f 
elgG5 .

-3_	 3x = 12 ePsf] ;dLs/0f b'O{ rno'St ;dLs/0f xf] .
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2.	 Pp6f hUufsf] nDafO x m / rf}8fO y m 5 . olb pSt hUufsf] kl/ldlt 
240 m eP,

-s_	pSt hUufsf] kl/ldlt hgfpg] ;dLs/0f n]Vg'xf];\ .

-v_	olb pSt hUufsf] nDafO 70 m eP rf}8fO kQf nufpg'xf];\ . 

3.	 Pp6f cfotfsf/ kf]v/Lsf] jl/kl/ 5 m sf] af6f] 5 . af6f];lxt kf]v/Lsf]  
kl/ldlt 210 ld= eP,

-s_	pSt kf]v/Lsf] nDafO / rf}8fO hgfpg] ;dLs/0f n]Vg'xf];\ .

-v_	olb kf]v/Lsf] rf}8fO 45 m eP nDafO kQf nufpg'xf];\ .

4.	 olb b'O{cf]6f j|md};Fu cfpg] lahf]/ ;ª\Vofx¿sf] of]ukmn 56 eP ;dLs/0f 
agfO{ tL ;ª\Vofx¿ kQf nufpg'xf];\ .

5.	 olb Pp6f sIffdf ePsf 75 hgf ljBfyL{df s]6fsf] ;ª\Vof s]6Lsf]  
;ª\Vofsf] bf]Aa/ eP s]6f / s]6Lsf] ;ª\Vof kQf nufpg'xf];\ .

6.	 z'efiff / ;'lk|dsf] jt{dfg pd]/sf] of]ukmn 40 jif{ 5 . z'efiffsf] pd]/ 
;'k|Ldsf] pd]/sf] t]Aa/ eP ltgLx¿sf] jt{dfgsf] pd]/ kQf nufpg'xf];\ .

7.	 Pp6f sIffdf 42 hgf ljBfyL{x¿ 5g\ eg],

-s_	;a} ljBfyL{nfO{ hgfpg] ;dLs/0f n]Vg'xf];\ .

-v_	s]6f / s]6Lsf] ;ª\Vof slt slt x'g ;S5, kQf nufpg'xf];\ .

1.	 -s_	 a]l7s	 -v_	 l7s	 -u_	 l7s	 -3_	 l7s

2.	 -s_	 x + y = 120	 -v_	 50 m		

3.	 -s_	 x + y = 95	 -v_	 50 m

4.	 27 / 29	 6.	 50 / 25

5.	 30 aif{ / 10 aif{	

6.	 ?= 50 / ?= 300

7.	 lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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12.2	c;dfgtfnfO{ ;ª\Vof/]vfdf k|:t't ug{] 
	 (Representation of inequality in number line)
/fd / uLtfsf] tnsf] s'/fsfgLsf] cfwf/df 5nkmn ug'{xf];\ .

lj|mofsnfk 1

olb x / y b'O{ cf]6f k"0ff{ª\sx¿ 5g\ . oL ;ª\VofnfO{ ul0ftLo jfSodf s;/L k|:t't ug{ 
;lsG5, cfk;df 5nkmn ug'{xf];\ .

-s_	s] x / y a/fa/ 5g <

-v_	s] x < y x'G5 <

-u_	 s] x > y x'G5 <

dflysf k|Zgx¿sf af/]df yfxf kfpg x / y sf dfgx¿ k"0ff{ª\sdf lng'xf];, h:t}M x 
sf] dfg 4 lnFbf / 4 eGbf 7'nf k"0ff{ª\sx¿ 5, 6, 7, ... x'G5g\\ / 4 < 5, 4 < 6, 4 < 7 
/ 4 < 8, ... x'G5g\\ . o;nfO{ ul0ftLo jfSodf n]Vbf x > 4 n]lvG5 .

lj|mofsnfk 2

x > 4 nfO{ ;ª\Vof /]vfdf s;/L b]vfpg ;lsG5 < ;d"xdf 5nkmn u/L sIffdf k|:t't  
ug'{xf];\ . 

oxfF 4 eGbf 7'nf ;ª\Vofx¿ dfq} x sf dfgx¿ x'g] ePsfn] x sf] ;dfwfg ;d"x  
x = {5, 6, 7, ...} x'G5 . To;}n], x > 4 nfO{ ;ª\Vof /]vfdf b]vfpFbf,

–6 –5 –4 –3 –2 –1 0 2 4 61 3 5 7 8

x sf] dfgx¿sf] ;d"xdf 4 gkg{] ePsfn] uf]nf] 3]/f (O) dfq nufOPsf] xf] .

lj|mofsnfk 3

;d"xdf 5nkmn u/L x ≥ 2 / x ≤ 1 nfO{ ;ª\Vof /]vfdf b]vfpg'xf];\ .

oxfF	 x ≥ 2 sf] ;dfwfg ;d"x = {2, 3, 4, ...} x'G5 / 
	 x ≤ 1 sf] ;dfwfg ;d"x = {1, 0, –1, –2, ...} x'G5 . 
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ca x ≥ 2 / x ≤ 1  nfO{ ;ª\Vof /]vfdf b]vfpFbf,

–6 –5 –4 –3 –2 –1 0 2 4 61 3 5 7 8

[x ≥ 2 sf] ;dfwfg ;d"xdf 2 klg kg{] / x ≤ 1 sf] ;dfwfg ;d"xdf 1 klg kg{] 
ePsfn] uf]nf] 3]/f ( ) nfO{ /ª nufOPsf] xf] .]

c;dfgtfsf s]xL lgodx¿

!=	 olb x / y b'O{ cf]6f k"0ff{ª\sx¿ 5g h;df x > y / z csf]{ k"0ff{ª\s 5 eg],

-s_	x + z > y + z	 -hf]8 tYo_

-v_	x – z > y – z	 -36fp tYo_

-u_	 xz > yz	 -u'0fg tYo z wgfTds ;ª\Vof_

-3_	
x
z
 > y

z
	 -efu tYo z wgfTds ;ª\Vof_

-ª_	 xz < yz	 -u'0fg tyf efu tYo z C0ffTds ;ª\Vof_

l6«sf]6f]dLdf <, ≤, >, ≥ ;dfj]z ePsf ul0ftLo 
jfSosf] b'j}}lt/ C0ffTds ;ª\Vofn] u'0fg tyf efu 
ubf{ jfSodf /x]sf lrx\gx¿ ablnG5g\ .

pbfx/0f 1

x + 2 > 5 xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ M

;dfwfg

oxfF	 x + 2 > 5

	 chyf x + 2 – 2 > 5 – 2	 b'j}}lt/ 2 36fpFbf

	 cyjf	 x > 3
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pbfx/0f 2

3x – 2 ≤ – 11 xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ M
;dfwfg
oxfF		  3x – 2 ≤ – 11
	 cyjf	 3x – 2 + 2 ≤ – 11 + 2	 b'j}}lt/ 2 hf]8\bf
	 cyjf	 3x ≤ – 9
	 cyjf	 3x

3
  ≤  – 9

3
	 b'j}}lt/ 3 n] efu ubf{

	 cyjf	 x ≤ –3
	 o;nfO{ ;ª\Vofdf b]vfpFbf,

–6 –5 –4 –3 –2 –1 0 21 3

ctM c;dfgtfsf] ;Defljt ;dfwfg ;d"x = {–3, –4, –5, ...}

o;nfO{ ;ª\Vofdf b]vfpFbf,

–3 –2 –1 0 2 4 61 3 5 7

ctM x sf] ;Defljt ;dfwfg ;d"x = {4, 5, 6, ...} x'G5 .

pbfx/0f 3 		
3 – 2x ≤ 9 xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ M

;dfwfg

oxfF	 3 – 2x ≤ 9

	 cyjf – 3 + 3 – 2x ≤ 9 – 3		  b'j}lt/ 3 36fpFbf

	 cyjf –2x ≤ 6

	 cyjf –2x
–2

  ≤   6
–2

		  b'j}}lt/ –2 n] efu ubf{

	 cyjf x ≥ –3
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	 o;nfO{ ;ª\Vof /]vfdf b]vfpFbf,

–6 –5 –4 –3 –2 –1 0 2 4 61 3 5 7 8

ctM c;dfgtfsf] ;Defljt ;dfwfg ;d"x = {–3, –2, –1, ...}

pbfx/0f 4

tn lbOPsf ;ª\Vof /]vfsf cfwf/df c;dfgtf n]Vg'xf];\ M

	 -s_	

2 41 3

	

	 -v_	

–3 –2 –1 0 21 3

	 -u_	

–2 –1 0 21 3

	 -3_	

–2 –1 0 2 41 3

;dfwfg

oxfF
-s_	 3 df uf]nf] 3]/fdfq nufPsf] 5 / o;sf] Arrow afofFlt/ nufOPsf] 5 ctM 

x< 3 x'G5 .

-v_	 – 2 df uf]nf] 3]/fdf /ª nufPsf] 5 / o;sf] Arrow bfofFlt/ nufOPsf] 5 
ctM x ≥ –2 x'G5 .

-u_	 1 df uf]nf] 3]/fdf /ª nufPsf] 5 / o;sf] Arrow afofFlt/ nufOPsf] 5 ctM 
x ≤ 1 x'G5 .

-3_	 –1 df uf]nf] 3]/f nufPsf] 5 / o;sf] Arrow bfofFlt/ nufOPsf] 5 ctM x > 
–1 x'G5 .



172 ul0ft, sIff &

1.	 olb 1, 2 / –3 k"0ff{ª\sx¿ x'g eg] tn lbOPsf l6«sf]6f]dLsf lgodfg';f/ l7s 
5g\ jf 5}gg\ 5'6\ofpg'xf];\ M

	 -s_	 1 + (–3) = 2 + (–3)		  -v_	 (2) –3 < 1 + (2)

	 -u_	 2 – (1) > –3 – (1)		  -3_	 (1) –3 < (1) + 2

	 -ª_	 1
–3

  >  2
–3

			   -r_	 (–3) × 1 ≥ 2 × (–3)

2.	 tnsf k|To]s c;dfgtfnfO{ xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ M 

	 -s_	 x + 1 >2	 -v_	 x – 3 ≤ 4	 -u_	 x + 2 < 4	

	 -3_	 x – 2 ≤ 3	 -ª_	 3 – x ≥ 1	 -r_	 4 – 2x ≥ 6

	 -5_	 3x + 2 ≥ x – 6 -h_	 5x – 3 ≥ 12	 -em_	 7x – 4 ≤ 17

	 -em_	 5x – 7 ≤ 2x + 5

3.	 tn lbOPsf ;ª\Vof /]vfsf cfwf/df c;dfgtf n]Vg'xf];\ M

	 -s_	

–4 –3 –2 –1 0 21 3

	

	 -v_	

–1 0 2 41 3
	 -u_	

–2 –1 0 2 41 3

	 -3_	
–2 –1 0 2 4 61 3 5

	 -ª_	
–3 –2 –1 0 2 41 3

	 -r_	
–2 –1 0 2 41 3

cEof; 12.2
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4.	 tn lbOPsf ;d:ofnfO{ xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ M

-s_	Pp6f ;ª\Vofsf] Ps rf}yfOnfO{ 3 af6 36fpFbf km/s 2 eGbf 7'nf] jf 
a/fa/ cfpF5 eg] pSt jfSosf] c;dfgtfnfO{ xn u/L ;ª\Vof /]vfdf 
b]vfpg'xf];\ .

-v_	Pp6f ;ª\Vofsf] bf]Aa/nfO{ 13 af6 36fpFbf 3 eGbf sdL cfpF5 eg] 
pSt jfSosf] c;dfgtf xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ .

-u_	 s'g} ;ª\Vofsf] rf/u'0ffaf6 9 36fpFbf km/s –3 eGbf ;fgf] jf a/fa/ 
cfpF5 eg] pSt jfSosf] c;dfgtf xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ .

-3_	s'g} ;ª\Vofsf] tLgu'0ffdf 7 hf]8\bf of]ukmn 13 eGbf ;fgf] cfpF5 eg] 
pSt jfSosf] c;dfgtf xn u/L ;ª\Vof /]vfdf b]vfpg'xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

12.3	b'O{ rno'St /]vLo ;dLs/0fsf] n]vflrq (Graph of linear equation 
in two variable)

lj|mofsnfk 1

Pp6f ljBfnosf] k|Wofksn] s]lx elnan / s]lx km'6an lsg]/ NofP5g\ .  olb pgn] 
hDdf 11 cf]6f anx¿ lsg]sf /x]5g\ eg],

-s_	pSt ul0ftLo jfSonfO{ ;dLs/0fdf n]Vg'xf];\ .
-v_	pSt ;dLs/0fdf rn/flzsf dfgx¿ sDtLdf 3/3 cf]6f lng'xf];\ .
-u_	 pSt rn/flzsf dfgx¿nfO{ lbOPsf] n]vflrqdf b]vfpg'xf];\ .

ca sIffdf Pscfk;df dflysf k|Zgx¿sf] rn/flzsf] dfg s;/L lgsfNg]af/] 
cfk;df 5nkmn ug'{xf];\ .
sIffdf 5nkmn u/]kl5 tnsf] cj:yf;Fu ldNg uof] jf uPg hfFr ug'{xf];\ .
-s_	 dfgf}F elnansf] ;ª\Vof = x
	 km'6ansf] ;ª\Vof = y
	 hDdf ansf] ;ª\Vof = 11
k|Zgcg';f/,

	 ;dLs/0fdf n]Vbf x + y = 11 x'G5 .
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-v_	 /]vfsf] ;dLs/0f x + y = 11 af6 rn/flzsf dfgx¿ lgsfNg'xf];\ .

	 x + y = 11
	 y = 11 – x	 ............ (i)
;dLs/0f (i) af6, x nfO{ ljleGg dfgx¿ lbP/ y sf dfgx¿ kQf nufO{ tflnsfdf 
b]vfpFbf,

x 0 2 4 6
y 11 9 7 5

-u_	 dflysf tflnsfaf6 j|mdhf]8fx¿ (0, 11), (2, 9), (4, 7) / (6, 5) nfO{  
n]vflrqdf k|:t't u/]/ b]vfpg'xf];\ .

n]vflrqdf dflysf j|mdhf]8fnfO{ k|:t't ubf{ ;a} j|mdhf]8fx¿ Pp6} ;/n /]vfdf 
kb{5g\ .

11

10

9

8

7

6

5

4

3

2

1

XO

Y

X'

Y'

	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11

(0, 11)

(2, 9)

(4, 7)

(6, 5)

x + y = 11 
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pbfx/0f 1

;dLs/0f y = 3x – 1
2

  af6 aGg] x / y sf dfgx¿ tnsf] tflnsfdf eg'{xf];\ M

x –1 1 3 –3 5 –5
y

;dfwfg

oxfF	 lbOPsf] ;dLs/0f y = 3x – 1
2

lbOPsf x sf dfgx¿ ;dLs/0fdf /fvL y sf] dfg kQf nufO{  tflnsfdf ebf{,
x –1 1 3 –3 5 –5
y –2 1 4 –5 7 –8

pbfx/0f 2

b'O rn /flzo'St ;dLs/0f 3x + y = 6 nfO{ n]vflrqdf b]vfpg'xf];\ M

;dfwfg

		  3x + y = 6

cyjf		 y = 6 –3x		  ... (i)

;dLs/0f (i) af6, x nfO{ ljleGg dfgx¿ lbP/ y sf] dfgx¿ kQf nufO{ tflnsfdf 
b]vfpFbf,

x 0 1 –1 2
y 6 3 9 0

ca	 j|mdhf]8fx¿ (0, 6), (1, 3), (–1, 9) / (2, 0) nfO{ n]vflrqdf k|:t't ubf{,
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10

9

8

7

6

5

4

3

2

1

–1

XO

Y

X'

Y'

–3	 –2	 –1		  1	 2	 3	 4	 5	 6	 7	 8

(–1, 9)

(0, 6)

(1, 3)

(2, 0)

3x + y = 6 

1.	 tn lbOPsf ;dLs/0faf6 x / y sf dfgx¿sf] tflnsf agfpg'xf];\ M

	 -s_	 3x + y = 6	 -v_	 x + y = 4	 -u_	 3x – y = 7

2.	 tn lbOPsf ;dLs/0fsf] n]vflrq agfpg'xf];\ M

	 -s_	 2x + y = 8	 -v_	 3x + 2y = 6	  -u_   x + y + 3 = 0

	 -3_	 x + 2y = 10	 -ª_	 y = 4x – 1	  -r_   2x + y – 3 = 0

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

cEof; 12.2
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ldl>t cEof;

1.	 tnsf u'0fg lj|mofnfO{ 3ftfª\sdf abNg'xf];\ M

	 -s_	
2 

3 × 
2 

3 × 
2 

3 × 
2 

3 × 
2 

3	 -v_	
a 

b × 
a 

b × 
a 

b × 
a 

b × 
a 

b × 
a 

b

2.	 olb a = 1, b = 2 / c = –3 eP, dfg lgsfNg'xf];\ M

	 -s_	 (xyz)a + b + c	 -v_	 (a + b + c)100	 -u_	
xc 

x–a × x–b	 -3_	 (z)a × (z)b × (z)c

3.	 olb a = 3, b = 1 / c = –4 eP tnsf dfg kQf nufpg'xf];\ M

	 -s_	 2a2 + 3b – 4bc		  -v_	 a2 + b2 – c2

	 -u_	
a + b

c 			   	 -3_	
a + b – c

2ab

4.	 efu ug'{xf];\ M
-s_	 (x2 – 7x + 12) by (x – 3)		 -v_    (x4 – 81y4) by (x2 – 9y2)
-u_	 (15x2 + 11x – 12) ÷ (3x + 4)	 	

5.	 Pp6f lj|ms]6 /ª\uzfnfsf] nDafO (2x + y) m / rf}8fO (x – 2y) m 5 eg] 
pSt /ª\uzfnfsf] If]qkmn lgsfNg'xf];\ .

6.	 Pp6f a}7sxnsf] If]qkmn (2x2 – 7x + 6) ju{ ld= 5 . pSt a}7s xndf (x – 2) 
m rf}8fO ePsf] sfk{]6 laR5fpFbf,

-s_	slt ld6/ nDafOsf] sfk{]6 lsGg' kb{5 lgsfNg'xf];\ .
-v_	olb x = 50 eP sfk{]6sf] nDafO, rf}8fO, jf:tlas If]qkmn kQf 

nufpg'xf];\ .
-u_	 olb k|lt ju{ ld= sfk{]6sf] ?= 400 eP sfk{]6 lsGg nfUg] vr{ kQf 

nufpg'xf];\ .
7.	 (56x2 + 106x – 30) nfO{ (7x + 15) n] efu ubf{ slt x'G5, kQf nufpg'xf];\ . 

8.	 tnsf cleJo~hssf] ;"q k|of]u u/L, gu/L / HofldtLo lrqaf6 ju{ lgsfNg'xf];\ M

	 -s_	 (y + 4)		 -v_	 (y + 5)		 -u_	 (b – 2)

9.	 tnsf ;ª\Vofx¿nfO{ b'O{cf]6f ;ª\Vofx¿sf] hf]8 / 36fpaf6 ju{ lgsfNg'xf];\ M

	 -s_	 28		  -v_	 296		  -u_	 502
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10.	 ;/n ug'{xf];\ M

	 -s_	 (2a – 3b)2 – (2a + 3b)2	 -v_	 (
1
a + a)2 + (a – 

1
a)2	

	 -u_	 (m2 + n2)2 – (m2 – n2)2

11.	 olb p + 
1
p = 12 eP dfg kQf nufpg'xf];\ M

	 -s_	 p2 + 
1
p2		 -v_	 (p – 

1
p)

2

 

12.	 olb x + y = 15 / xy = 8 eP dfg kQf nufpg'xf];\ M

	 -s_	 x2 + y2		 -v_	 (x – y)2

13.	 olb b – 
1
b = 8 eP dfg kQf nufpg'xf];\ M

	 -s_	 b2 + 
1
b2		 -v_	 (b – 

1
b)2 

14.	 tn lbOPsf ;dLs/0faf6 x / y sf dfgx¿sf] tflnsf agfpg'xf];\ M
	 -s_	 x + y = 2	 -v_	 2x – y = 4

15.	 tn lbOPsf ;dLs/0fsf] n]vflrq agfpg'xf];\ .
	 -s_	 2x + y = 5	 -v_	 4x + 3y = 6	  -3_	 3x – 2y = 7

1. -s_	 (2
3

)5
	

-v_	 (a
b

)6	 2. -s_	1		  -v_ 0	 -u_ 1

-3_	 1	 3. -s_	 69	 -v_ –6	 -u_	–1		  -3_ 
4
3	

4. -s_	 (x – 4)		  -v_	 x2 + 9y2	 -u_	 (5x – 3)	
5.	 -s_	 2x2 – 3xy – 2y2 ju{ ld=	 -v_	 140 m, 1000 m2

6.	 -s_	 (2x – 3) ld=		 -v_	 97 m, 48m, 4656 m2

7.	 (8x – 2)	 8. -s_	y2 + 8y + 16	 -v_	 y2 + 10y + 25
-u_	 b2 – 4b + 4	 9. -s_	784	 -v_	87616	 -u_ 252004

10.	 -s_	 –24ab	 -v_ 2 (a2 + 
1
a2)		  -u_ 4m2n2

11.	 -s_	 142	 -v_ 140	 12. -s_ 209	 -v_ 191
13.	 -s_	 66	 -v_ 68	 14 – 15. lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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O

A

B

P

Q R

A

B C

13.0	k'g/jnf]sg (Review)
tn lbOPsf sf]0fx¿ gfKg'xf]; / Go"gsf]0f (Acute angle), ;dsf]0f (Right angle), 
clwssf]0f (Obtuse angle), l;wfsf]0f (Straight angle), a[xt\sf]0f (Reflect 
angle) 5'6\ofpg'xf];\ .

A B
O

O

A

B

kf7 13
/]vf / sf]0fx¿ 

(Lines and angles)

tn lbOPsf sf]0fx¿ rfFbsf] k|of]u u/L lvRg'xf];\ M

-s_	 65°	 -v_	 110°	 -u_	 90°

tn lbOPsf sf]0fx¿ ;]6:SjfP/sf] k|of]u u/L lvRg'xf];\ M

-s_	 30°	 -v_	 45°	 -u_	 60°	 -3_	 90°

tn lbOPsf sf]0fx¿ sDkf;sf] k|of]u u/L lvRg'xf];\ M

-s_	 30°	 -v_	 60°	 -u_	 120°	
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lj|mofsnfk 1

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 90° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 AB lvRg'xf];\ .

-v_	 laGb' A df sDkf;sf] 
r'Rrf] -l;of]_ /fvL AC 
cw{Jof; a/fa/sf] gfk 
lnP/ rfk lvRg'xf];\ / 
pSt cw{Jof; a/fa/sf] 
gfkn] laGb' C af6 rfk 
sf6\g'xf];\ / sfl6Psf] 
laGb'sf] gfd P lbg'xf];\ . 
plx gfksf] cw{Jof; lnP/ 
P af6 rfk sf6\g'xf];\ / 
sfl6Psf] laGb'sf] gfd Q lbg'xf];\ .

-u_	 laGb' P / Q af6 s'g} gfksf] cw{Jof; lnO{ laGb' P / Q af6 Pp6} laGb'df 
sfl6g] u/L rfk sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd M lbg'xf];\ . A / M nfO{ 
hf]8\g'xf];\ / rfFbsf] k|of]u u/L ∠MAB gfKg'xf];\ .

	 ctM ∠MAB = 90° tof/ eof] .

900
A

C

PQ

M

B

13.1	 sDkf;sf] k|of]uåf/f sf]0fx¿sf] /rgf (Construction of angle by  
using compass)
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lj|mofsnfk 3

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 75° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 AB lvRg'xf];\ .

-v_	 laGb' A df sDkf;sf] r'Rrf] -l;of]_ /fvL AM  
sf] gfk a/fa/sf] cw{Jof; lnP/ rfk 
lvRg'xf];\ . pSt cw{Jof; a/fa/ x'g] u/L 
laGb' M af6 laGb' C / laGb' C af6 laGb' D 
df rfk lvRg'xf];\ hxfF 60° / 120° sf] sf]0f  
aGb5 . A M

CD

N K

E

B

lj|mofsnfk 2

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 15° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 OX lvRg'xf];\ .

-v_	 laGb' O df sDkf;sf] l;of] /fvL OP cw{Jof; a/fa/sf] gfk lnP/ rfk 
lvRg'xf];\ .

-u_	 laGb' P af6 pxL gfksf] cw{Jof; 
lnP/ klxn]sf] rfkdf sf6\g'xf]; / 
sfl6Psf] laGb'sf] gfd A lbg'xf];\ . 
hxfF 60° sf] sf]0f aGb5 .

-3_	 laGb' A / P af6 s'g} gfksf] cw{Jof; lnP/ Pp6} laGb'df sfl6g] u/L rfk 
sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd M lbg'xf];\ .

-ª_	 ?n/n] l;wf kf/L rfk AP df lrx\g B lbg'xf]; .

-r_	 laGb' B / P af6 s'g} gfksf] cw{Jof; lnP/ Pp6} laGb'df sfl6g] u/L rfk 
sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd N lbg'xf];\ .

-5_	 ca laGb' N / O hf]8\g'xf];\ / rfFbsf] k|of]u u/L ∠NOP  
gfKg'xf];\ .

	 ctM ∠NOP = 15° tof/ eof] .

15°
O P

A M
B N

X
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lj|mofsnfk 4

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 105° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 AB lvRg'xf];\ .

-v_	 laGb' A df ∠SAB = 120°  / ∠MAB = 
90° sf sf]0fx¿ lvRg'xf];\ .

-u_	 laGb' P / Q af6 O df s'g} gfksf]  
cw{Jof; lnP/ laGb' R df rfk sf6\g'xf];\ .

-3_	 laGb' R / A nfO{ hf]8\g'xf]; / rfFbsf]  
k|of]u u/L ∠RAB gfKg'xf];\ .

	 ctM ∠RAB = 105° tof/ eof] .

lj|mofsnfk 5

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 135° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 MAB lvRg'xf];\ .

-v_	 laGb' A df sDkf;sf] r'Rrf] -l;of]_  
/flv AC cw{Jof; a/fa/sf] gfk 
lnP/ rfk lvRg'xf];\ / pSt cw{Jof; 
a/fa/sf] gfkn] laGb' C af6 rfk 
sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd  
P lbg'xf];\ . pxL gfksf] cw{Jof; lnP/ P af6 rfk sf6\g'xf];\ / sfl6Psf] 
laGb'sf] gfd Q lbg'xf];\ .

A C

Q

MS
R

P

B

AM C

Q

R

K
P

S

B

-u_	 laGb' C / D af6 s'g} rfk lnO{ laGb' N df sf6\g'xf];\ / laGb' N / A nfO{ 
hf]8\g'xf]; o;/L hf]8\bf rfknfO{ laGb' E df sf6\5 .

-3_	 laGb' E / C af6 s'g} rfk lnO{ laGb' K df sf6\g'xf];\ / laGb' A / K nfO{ 
hf]8\g'xf]; / rfFbsf] k|of]u u/L ∠KAB gfKg'xf];\ .

		  ctM ∠KAB = 75° tof/ eof] .
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-u_	 laGb' Q / P af6 s'g} gfksf] cw{Jof; lnP/ Pp6} laGb'df sfl6g] u/L rfk 
sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd R lbg'xf];\ . ctM R / A nfO{ hf]8\bf ∠RAC 
= ∠SAM = 90° aGb5 .

-3_	 laGb' S / M af6 Pp6} gfksf] cw{Jof; lnO{ Pp6} laGb'df sfl6g] u/L rfk 
sf6\g'xf];\ / sfl6Psf] laGb'sf] gfd K  lbg'xf];'\ .

ca laGb' K / A nfO{ hf]8\g'xf]; / rfFbsf] k|of]u u/L ∠KAC gfKg'xf];\ .

ctM ∠KAC = 135° tof/ eof] .

lj|mofsnfk 6

tn lbOPcg';f/ sDkf;sf] k|of]u u/L 150° sf] sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 Pp6f /]vfv08 DAC 
lvRg'xf];\ .

-v_	 laGb' C af6 AC sf] gfk  
a/fa/sf] cw{Jof; lnP/ 
laGb' C af6 E df / E af6 
F df rfk sf6\g'xf];\ .	

-u_	 s'g} gfksf] cw{Jof; lnP/ laGb' F / D af6 rfk sf6\g'xf];\ . tL rfkx¿ 
sfl6Psf] laGb'sf] gfd G lbg'xf];' . 

-3_	 ca laGb'x¿ G / A nfO{ hf]8\g'xf];\ / rfFbsf] k|of]u u/L ∠GAC gfKg'xf];\ .

	 ctM ∠GAC = 150° tof/ eof] .

D A C

G
EF

1.	 sDkf; / ?n/sf] ;xfotfn] tn lbOPsf gfksf sf]0fx¿ lvRg'xf];\ . 

	 -s_	 1 5°	 -v_	 45°	 -u_	 60°	 -3_	 75°	

	 -ª_	 105°	 -r_	 135°	 -5_	 150°	

cEof; 13.1
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2.	 tnsf /]vfx¿ sfkLdf lvrL lbOPsf laGb'x¿df sf]0fx¿ lvRg'xf];\ M

	

P Q A

B

A

B

P

Q

A

B

-s_	 laGb' Q df 135° -v_	 laGb' B df 75°

-u_	 laGb' A df 105° -3_	 laGb' P df 150°

-3_	 laGb' B df 120°

3.	 sDkf;sf] ;xfotfn] 150° sf] sf]0f lvrL To;nfO{ cfwf ug'{xf];\ / pSt  sf]0f 
rfFbn] gfk]/ x]g{'xf];\ . 

4.	 /]vfv08 AB sf] laGb' A / B df j|mdzM 105° / 30° sf] sf]0f  
agfpg'xf];\ . sf]0fx¿ agfPsf] /]vfv08x¿ sfl6Psf] laGb'nfO{ C gfd lbg'xf];\ . 
∠ACB nfO{ rfFkn] gfkL slt l8u|Lsf] sf]0f eof] n]Vg'xf];\ . 

5.	 /]vf PQ = 6cm lvrL laGb' P / Q sf j|mdzM 135° / 15° sf] sf]0fx¿ 
agfpg'xf];\ . sf]0fx¿ agfPsf] /]vfx¿ sfl6Psf] laGb'nfO{ R gfd lbg'xf];\ ca 
∠PRQ rfFkn] gfkL slt l8u|Lsf] sf]0f eof] n]Vg'xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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13.2	 	sDkf;sf] k|of]uaf6 a/fa/ sf]0fsf] /rgf (Construction of 
equal angle using campass)

lj|mofsnfk 1

?n/sf] ;xfotfn] Pp6f sf]0f lvRg'xf]; . tn lbOPcg';f/ pSt sf]0f;Fu a/fa/ x'g]
u/L sDkf;sf] ;xfotfn] csf]{ sf]0fsf] /rgf ug'{xf];\ M

tl/sf

-s_	 ?n/n] Pp6f sf]0f ∠PQR lvRg'xf];\ .

-v_	 Pp6f l;wf/]vf AB lvRg'xf];\ .

-u_	 laGb' Q df sDkf;sf] r'Rrf] -l;of]_ /fvL 
QC sf] gfk a/fa/sf] cw{Jof; lnP/ rfk 
lvRg'xf];\ / Tof] rfkn] ∠PQR nfO{ laGb' C 
/ D sf6\5 .

-3_	 sDkf;sf] r'Rrf] laGb' A df /fvL klxn]s} 
cw{Jof; a/fa/sf] gfk lnP/ rfk lvRg'xf];\ .

-ª_	 laGb' C / D larsf] nDafO sDkf;sf] 
;xfotfn] gfKg'xf]; / laGb' X df /fvL Y 
laGb'df sf6\g'xf];\ . ca laGb' A / Y nfO{  
hf]l8 laGb' C ;Dd k'¥ofpg'xf];\ .

-r_	 ca ∠PQR / ∠CAB rfFbsf] ;xfotfn] gfkL a/fa/ eP gePsf] t'ngf 
ug'{xf];\ .

ctM ∠PQR ;Fu a/fa/ x'g] ∠CAB  sf] /rgf eof] .

Q C

P

D

R

A X

C

Y

B

1.	 tn lbOPsf sf]0fx¿ cfˆgf] sfkLdf 6«]l;ª ug'{xf];\ . pSt sf]0fx¿;Fu a/fa/ x'g] 
sf]0fsf] /rgf ug'{xf];\ M

R

Q

P-v_
-s_

B C

A

cEof; 13.2
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2.	 tn lbOPsf gfk ePsf sf]0fx¿ rfFbsf] ;xfotfn] lvRg'xf];\ pSt sf]0f;Fu  
a/fa/ x'g] u/L sDkf;sf] ;xfotfn] sf]0fx¿ lvRg'xf];\ M

	 -s_	 35°	 -v_	 50°	 -u_	 95°	 -3_	 130°	 -ª_	 160°

X

Z

Y

-u_ -3_

O

M

N

13.3	hf]8f sf]0fx¿sf] kl/ro	 (Introduction of pair of angles)

13.3.1  cf;Gg sf]0fx¿ (Adjacent angles)

lj|mofsnfk 1

Pp6f sfkLsf] kfgf lng'xf];\ . pSt sfkLsf] kfgfnfO{ s'g} Ps lsgf/faf6  
k6\ofpg'xf];\ . o;/L k6\ofPsf] sfkLsf] efunfO{ vf]Ng'xf];\ . k6\l6Psf] efu /  
lsgf/fdf l;wf /]vfx¿ lvRg'xf];\ . ca ;fyLx¿;Fu tnsf k|Zgx¿af/] 5nkmn 
ug'{xf];\ M

-s_	 lrqdf sltcf]6f l;wf /]vfx¿ 5g\ <

-v_	 lrqdf sltcf]6f sf]0fx¿ / zLif{laGb'x¿ 5g\ <

-u_	 tL sf]0fx¿sf] s'g} efu ;femf 5 <

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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Pp6} zLif{laGb' / ;femf e'hfsf] b'j}lt/ kg]{ sf]0fx¿nfO{ 
cf;Gg sf]0fx¿ (Adjacent angles) elgG5 .

lj|mofsnfk 2

lzif{ laGb' Q af6 QS, QR, QP / QZ /]vfx¿ lvRg'xf];\ .

o;/L /]vfx¿ lvRbf lrqdf s'g s'g sf]0fx¿ aGb5g\, 5nkmn ug'{xf];\ . 

;fy} 	∠PQR / ∠RQS, ∠RQS / ∠SQZ, ∠PQR / ∠RQZ 
df s] s] s'/f ;femf 5g 5nkmn ug'{xf];\ <

ca	 ∠PQR / ∠RQS df ;femf e'hf QR 5 .

∠RQS / ∠SQZ df ;femf e'hf QS 5 .

∠PQR / ∠RQZ df ;femf e'hf QR 5 .

P

Q
Z

S

R

lj|mofsnfk 3

Pp6f sfkLsf] kfgf lng'xf];\ . pSt sfkLsf] kfgfnfO{ tnsf] lrqdf b]vfP h:t} u/L   
k6\ofpg'xf];\ . o;/L k6\ofPsf] sfkLsf] kfgfnfO{ vf]Ng'xf];\ h;df lsgf/f /  
k6\l6Psf] efu lardf b'O{ l;wf /]vfx¿ Pp6f laGb'df sfl6Psf] b]Vg'x'G5 . b]lvPsf 
efudf /]vfv08 lvRg'xf];\ / sIffdf 5nkmn ug'{xf];\ .

-s_	 sfkLsf] lsgf/f k6\l6Psf] efusf] lardf sltcf]6f sf]0fx¿ aGb5, 5nkmn 
ug'{xf];\ .

-v_	 tL ag]sf sf]0fx¿df s] ;femf 5, 5nkmn ug'{xf];\ .

A

B C

D

A

B

C D
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13.3.2  zLiff{led'v sf]0fx¿ (Vertically opposite angles)

lj|mofsnfk 4

b'O{cf]6f l;wf /]vfx¿ PQ / RS k/:k/ sfl6g] u/L lvRg'xf];\ / sfl6Psf] laGb'sf] 
gfd A lbg'xf];\ . ca b'O{ /]vfx¿lar ag]sf sf]0fx¿ j|mdzM 
∠PAS,∠RAQ, ∠PAR / ∠QAS nfO{ gfKg'xf];\ / s'g s'g 
sf]0fx¿ a/fa/ 5g sIffdf 5nkmn ug'{xf];\ .

oxfF sf]0fx¿ ∠PAS, ∠RAQ, ∠PAR / ∠QAS  gfKbf a/fa/ gfk 
ePsf sf]0fx¿ ljk/Lt lbzfdf ag]sf sf]0fx¿ 5g\ . ljk/Lt 
lbzfdf ag]sf sf]0fx¿ zLiff{led'v sf]0fx¿ x'g\ .

ctM ∠PAS = ∠RAQ / ∠PAR = ∠QAS hf]8f lziff{led'v sf]0fx¿ x'g\ .

b'O{cf]6f l;wf /]vfx¿ cfk;df sfl6Fbf ljk/Lt lbzflt/ ag]sf sf]0fx¿nfO{ 
zLiff{led'v sf]0fx¿ (Vertically Opposite Angles) elgG5 . logLx¿ 
Pscfk;df cgf;Gg x'G5g\\ .

P

QR

S

A

13.3.3	  ;dk"/s sf]0fx¿ (Complementary angles)

lj|mofsnfk 5

;]6 :SjfP/sf] ;xfotfn] Pp6f 90° sf] sf]0f lvRg'xf];\ . pSt sf]0fsf] laGb' B af6 
csf{] l;wf/]vf BD lvRg'xf];\ . rfFbsf] k|of]u u/L ∠ABD / ∠DBC sf] gfk  lng'xf];\  .

B

A

C B

D
A

C B

A
D

a

bB C

D

ca ∠ABD / ∠DBC sf] gfksf] of]ukmn lgsfNg'xf];\ . ∠ABD / ∠DBC sf] of]u 
90° x'G5 . o;/L b'O{ sf]0fx¿sf] of]ukmn 90° eP tL sf]0fx¿ Pscsf{sf ;dk"/s 
sf]0fx¿ x'G5g\\ . 
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13.3.4  kl/k"/s sf]0fx¿ (Supplementary angles)

lj|mofsnfk 6

Pp6f sfkLsf] kfgf lng'xf];\ / lrqdf b]vfP h:t} u/L ABCD gfdfs/0f ug'{xf];\ . 
ca pSt k]k/nfO{ nDafOlt/af6 k6\ofpg'xf];\ / k6\ofpFbf ag]sf] 7fpFnfO{ P / Q 
gfdfs/0f u/L PQ /]vfv08 lvRg'xf];\ .

A

B C

D
A B

D

C

A

B C
Q

P
D

∠BQP + ∠PQC / ∠BQC sf] gfk lng'xf];\ / sIffdf k|:t't ug'{xf];\ .

ca ∠BQC = 180° x'gfn] lelq sf]0fx¿ ∠BQP / ∠PQC sf] of]ukmn 180° x'G5 .

lj|mofsnfk 7

Pp6f l;wf/]vf PQ lvRg'xf];\ / /]vf PQ df 
s'g} laGb' O lng'xf];\ / OR /]vf lvRg'xf];\ .

ca ∠POR / ∠ROQ gfk]/ x]g'{xf];\ .	

	 ∠POR / ∠ROQ nfO{ hf]8\bf slt 
l8u|L x'G5 kQf nufpg'xf];\ .

oxfF	 ∠POR + ∠ROQ = 180° x'G5 . ctM ∠POR / ∠ROQ kl/k"/s sf]0fx¿  
	 x'g .

;u}sf] lrqdf lbOPsf sf]0fx¿ a° / b° sf] of]u klg 90° x'G5 . ctM oL sf]0fx¿ 
;dk"/s sf]0fx¿ x'g\ .

olb b'O{cf]6f sf]0fx¿sf] of]ukmn 90° -Ps ;dsf]0f_ 5 eg] tL sf]0fx¿nfO{ 
Ps csf{sf] ;dk'/s sf]0fx¿ (Complementary angles) elgG5 .

QO

R

P
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b'O{cf]6f sf]0fx¿sf] of]ukmn b'O{ ;dsf]0f jf 180° x'G5 eg] tL b'O{cf]6f 
sf]0fx¿nfO{ Pscsf{sf kl/k"/s sf]0fx¿ elgG5 .

;Fu}sf] lrqdf b'O{ sf]0f ∠PQR = 70° / ∠ABC = 110° 
5 . oL b'O{ sf]0fx¿sf] hf]8 klg 180° x'G5 . 

ctM ∠PQR sf] kl/k"/s sf]0f ∠ABC xf] .

P

Q R

A

B
C

pbfx/0f 1

lbOPsf] lrqdf AB / CD laGb' O df sfl6Psf 5g\ eg] M

-s_	 ∠AOD / ∠AOC sf zLiff{led'v sf]0fx¿ n]Vg'xf];\ .

-v_	 ∠AOD sf] cf;Gg sf]0fx¿ s'g s'g x'g\, n]Vg'xf];\ .

-u_	 ∠BOD / ∠BOC sf] of]ukmn slt l8u|L x'G5, n]Vg'xf];\ .

-3_	 ∠AOC ;Fu a/fa/ x'g] sf]0f s'g xf], n]Vg'xf];\ .

-ª_	 ∠BOC sf] kl/k"/s sf]0f n]Vg'xf];\ .

;dfwfg

oxfF, 

-s_	 ∠AOD sf] zLiff{led'v sf]0f ∠BOC / ∠AOC sf] zLiff{led'v sf]0f ∠BOD 
x'g\ .

-v_	 ∠AOD sf] cf;Gg sf]0fx¿ j|mdzM ∠AOC / ∠BOD x'g\ .

-u_	 ∠BOD / ∠BOC sf] of]ukmn 180° x'G5 .

-3_	 ∠AOC ;Fu a/fa/ x'g] sf]0f ∠BOD xf] .

-ª_	 ∠BOC sf] kl/k"/s sf]0fx¿ ∠AOC / ∠BOD b'j} x'g\ .
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pbfx/0f 2

lbOPsf] lrqdf PQ, QR / RS laGb' Q af6 lvlrPsf 5g\ h;df ∠PQR = 90°  5 eg],

-s_	 ∠PQS  sf] cf;Gg sf]0f n]Vg'xf];\ .

-v_	 ∠SQR sf] ;dk"/s sf]0f n]Vg'xf];\ .

;dfwfg

oxfF	 -s_ ∠PQS  sf] cf;Gg sf]0f ∠SQR xf] .
	 -v_ ∠SQR sf] ;dk"/s sf]0f ∠PQS xf] .

pbfx/0f 4

lbOPsf] lrqaf6 x, y / a sf] dfgx¿ lgsfNg'xf];\ M  

C

DA

B

O
yo

zo (2a + 40)o(3a)o

;dfwfg

oxfF	

(i)	 ∠AOC = ∠BOD	  ⸪ zLiff{led'v sf]0fx¿
	 cyjf	 3a = 2a + 40°
	 cyjf	 a = 40°
(ii)	 ∠AOD + ∠AOC = 180°	  ⸪ l;wf /]vfdf ag]sf sf]0f

pbfx/0f 3

33°  sf]0fsf] ;dk"/s / kl/k"/s sf]0fx¿ kQf nufpg'xf];\ M

;dfwfg

oxfF	 lbOPsf] sf]0f = 33°
	 cyjf	 33° sf]0fsf] ;dk"/s = (90° – 33°) = 57°

	 cyjf	 33° sf]0fsf] kl/k"/s = (180° – 33°) = 147°

ctM	 33° sf] ;dk"/s sf]0f 57° / kl/k"/s sf]0f 147° xf] .



192 ul0ft, sIff &

	 cyjf	 y + 3a = 180°		
	 cyjf y + 3 × 40 = 180°	 ⸪ a = 40°
	 cyjf	 y = 180° – 120°
	 cyjf	 y = 60°
(iii)	 ∠BOC = ∠AOD	  ⸪ zLiff{led'v sf]0fx¿ 		
	 cyjf z = y
	 cyjf z = 60°
ctM	 a = 40o, y = 60o / z = 60o 

1.	 lbOPsf] lrqdf ∠AXC ;Fu tnsf ;DaGw /x]sf sf]0fx¿ 
 n]Vg'xf];\ M 

-s_	b'O{cf]6f cf;Gg sf]0fx¿

-v_	b'O{cf]6f kl/k"/s sf]0fx¿

-u_	 Pp6f zLiff{led'v sf]0f

2.	 lbOPsf] lrqdf ∠AOB = 90° 5 .

-s_	∠AOC sf] cf;Gg sf]0f n]Vg'xf];\ .

-v_	∠BOC sf] ;dk'/s sf]0f n]Vg'xf];\ .

3.	 tn lbOPsf sf]0fsf] ;dk"/s / kl/k"/s sf]0fx¿ n]Vg'xf];\ M

-s_	150°	 -v_	 45°	 -u_	 78°	 -3_	 87°

4.	 tn lbOPsf lrqaf6 x, y / a sf] dfg kQf nufpg'xf];\ M

	 -s_	

O

C

B

A

(2a)o

ao

	 -v_	

P O
140° (x + 15)°

Q

R 	

A

BC

D

X

cEof; 13.3
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1.	-s_	 ∠BXC / ∠AXD	 -v_	 ∠AXD / ∠CXB		 -u_	 ∠BXD

2.	-s_	 ∠BOC / ∠AOC	 -v_	 ∠AXD / ∠CXB

3. -s_	 75° , 165°   	 -v_ 	45° , 135°	

-u_	 12° , 102°	 -3_ 	 3° , 93°

4. -s_	 30° 	 -v_  	 25°    -u_  25°    

-3_  100° , 80°, 100° 	 -ª_ 	 50°, 20°

kl/of]hgf sfo{

b'O{cf]6f l;wf /]vfx¿ Pscfk;df k|ltR5]bg x'Fbf aGg] ;Defljt hf]8f 
sf]0fx¿sf af/]df 5nkmn u/L sIffdf k|:t't ug'{xf];\ .

	-u_  

R Q T
xo

S
(3x)o

88o

P 	 -3_	

C

DA

B

yoO

xo

ao

80°

-ª_ 

x°

40°
30°

40°
y°

pQ/ 
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13.4		sf]0fx¿sf] k|of]ufTds k/LIf0f (Experimental Verification of 
Angles)

tn lbOPsf laleGg sf]0fx¿sf] k|of]ufTds k/LIf0f ug'{xf];\ M

k/LIf0f 1

b'O{cf]6f l;wf/]vfx¿ Ps cfk;df sfl6Fbf aGg] zLiff{led'v sf]0fx¿ a/fa/ x'G5g\\ .

oxfF, S Q

RP

O

R

SP

Q

O

lrq 1 lrq 2

b'O{ l;wf /]vfx¿ PQ / RS nfO{ laGb' O df sfl6g] u/L lvRg'xf];\ . ca  
k|f]6\ofS6/sf ;xfotfn] sf]0fx¿ j|mdzM ∠ROQ, ∠QOS, ∠ROP / ∠POS nfO{ 
gfKg'xf];\ / tnsf] tflnsfdf eg'{xf];\ .

lrq ∠ROP ∠QOS ∠ROQ ∠POS kl/0ffd
1
2

lgisif{M b'O{cf]6f l;wf/]vfx¿ Ps cfk;df sfl6Fbf aGg] zLiff{led'v 
sf]0fx¿ a/fa/ xG5 .

k/LIf0f 2

Pp6f l;wf/]vfn] csf{] l;wf/]vf;Fu Ps}lt/ agfPsf cf;Gg sf]0fx¿sf] of]ukmn 
180° x'G5 .

A Q B

P

lrq 1
A Q B

P

lrq 2

dflysf] lrqdf AB l;wf /]vfv08df s'g} laGb' Q af6 QP /]vfv08 lvrL km/s 
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km/s b'O{cf]6f lrqx¿ lvRg'xf];\ . ca rfFbsf] ;xfotfn] sf]0fx¿ j|mdzM ∠PQA / 
∠PQB nfO{ gfKg'xf];\ / tnsf] tflnsfdf eg'{xf];\ .

lrq g+= ∠PQA ∠PQB kl/0ffd
1
2

lgisif{ M Pp6f l;wf/]vfn] csf{] l;wf/]vf;Fu Ps}lt/ agfPsf cf;Gg  
sf]0fx¿sf] of]ukmn 180° x'G5 .

k/LIf0f 3

s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 360° x'G5 .

B O C

A

lrq  2

B O

C

A

lrq  1

dflysf] h:t} cfˆgf] sfkLdf b'O{cf]6f lrqx¿ lvRg'xf];\ / ∠AOB, ∠BOC j[xt\ sf]0f  
∠AOC nfO{ gfKg'xf];\ / tnsf] tflnsfdf eg'{xf];\ .

lrq ∠AOB ∠BOC ∠AOC ∠AOB  + ∠BOC +  
∠AOC

kl/0ffd

1

2

lgisif{ M s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 
360° x'G5 .



196 ul0ft, sIff &

pbfx/0f 1

;u} lbOPsf] lrqaf6 a sf] dfg kQf nufpg'xf];\ M	

Q O S
ao

R
90°

(2a)o

P

;dfwfg

oxfF 	∠POQ + ∠POR + ∠ROS = 180°	
⸪ l;wf /]vfdf ag]sf cf;Gg 
sf]0fx¿sf] of]ukmn 180° x'G5 .

	 cyjf	 2a + 90 + a = 180°

	 cyjf	 3a = 90°

	 cyjf	 a = 30°

pbfx/0f 2

lbOPsf] lrqaf6 x sf] dfg kQf nufpg'xf];\ M

;dfwfg

oxfF 	 ∠POQ + ∠ROQ + ∠ROS + ∠SOP = 360°  ⸪ s'g} laGb'df jl/kl/ 
ag]sf sf]0fx¿sf]  
of]ukmn 360° x'G5 .

	 cyjf	 3x + 40° + x + 80° = 360°	

	 cyjf	 4x + 120° = 360°	

	 cyjf	 4x = 360° – 120°

	 cyjf	 4x = 240

	 cyjf	 x = 240
4 	

	 cyjf	 x = 60°

S

O

Q

P

R

x°

80°

40°

(3x)°
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1.	 tn lbOPsf lrqaf6 x, y / b sf] dfg kQf nufpg'xf];\ . 

	 -s_	 A

2xo
3x + 45°

B O C

	 -v_	

70°
2y + 10°

b
xo

P O

S

Q

R

	

-u_	

110°

50°
3x7x

A

D

O C

B

-3_		

80°

7y

A

O

B

pbfx/0f 3

lbOPsf] lrqaf6 ∠POQ / ∠QOR sf] gfk kQf nufpg'xf];\ .

;dfwfg

oxfF	 ∠POQ + ∠QOR = 180°
	 cyjf	 7x + 3x = 180
	 cyjf	 10x = 180

	 cyjf	 x = 180
10

 = 18
ca ∠POQ = 7x = 7 × 18 = 126o 
	 / ∠QOR = 3x = 3 × 18 = 54o

ctM ∠POQ = 126o / ∠QOR = 54o

Q

(3x)o
(7x)o

R O P

cEof; 13.4
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1.	 -s_	 27°		  -v_	 y = 50°, x = 110°, b = 70°		

	 -u_	 x = 20°	 -3_	 40°

2.	 ;a} k|Zgsf] ;dfwfg sIffdf 5nkmn ug'{xf];\ .

2.	 tn lbOPsf tYox¿sf] k/LIf0fåf/f k|dfl0ft ug'{xf];\ .

-s_	b'O{cf]6f l;wf/]vfx¿ Pscfk;df sf6\bf aGg] zLiff{led'v sf]0fx¿ 
a/fa/ x'G5g\\ .

-v_	 l;wf /]vfsf] s'g} laGb'df Ps}lt/ ag]sf cf;Gg sf]0fx¿sf] of]ukmn 180°  
x'G5 .

-u_	 s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 360° 
x'G5 .

pQ/ 



ul0ft, sIff & 199

14.0	k'g/jnf]sg (Review)
tn lbOPsf lqe'hx¿ -;dafx', laifdafx', Go"gsf]0fL, ;dsf]0fL, clwsf]0fL s'g  
k|sf/sf x'g\, sIffdf 5nkmn ug'{xf];\ .

70°

60°

50°

P R

Q
4 4

4

105°

N

M

O

ab

aB C5.5 cm

4 cm3 cm

A

90°

-s_

-3_

-v_

-ª_

-u_

-r_

14.1	lqe'hsf] /rgf (Construction of triangle)

14.1.1   b'O{cf]6f e'hfx¿ / ltgLx¿ larsf] sf]0f lbOPdf lqe'hsf] /rgf

lj|mofsnfk 1

tn lbOPsf r/0fx¿ ckgfO{ PQ = 5.6 cm, QR = 4.5 / ∠PQR = 60° ePsf] 
Pp6f lqe'h PQR  sf] /rgf ug'{xf];\ M 

;j{k|yd v];|f lrq lvRg'xf];\ .

r/0fx¿

1.	 PQ = 5.6 cm sf] /]vf v08 lvRg'xf];\ .

2.	 laGb' Q df sDkf;sf ;xfotfn] 60° sf] sf]0f 
lvRg'xf];\ .

600

Q P5.6 cm

4.
5 c

m

R

kf7 14
;dtnLo cfs[ltx¿  
(Plane figures)



200 ul0ft, sIff &

14.1.2  s'g} Pp6f e'hf / To;df ag]sf b'O{cf]6f sf]0fx¿ lbOPdf lqe'hsf] /rgf

lj|mofsnfk 2

tn lbOPsf r/0fx¿ ckgfO{ ∆ABC sf] /rgf ug'{xf];\, h;df AB = 5.2 cm, ∠A = 75° /  
∠B = 60° 5 .

;j{k|yd v];|f lrq lvRg'xf];\ .
r/0fx¿

1.	 AB = 5.2 cm sf] Pp6f /]vfv08 lvRg'xf];\ .

2.	 laGb' A df sDkf;sf ;xfotfn] 75° sf] sf]0f lvRg'xf];\ .

3.	 laGb' B df sDkf;sf ;xfotfn] 60° sf] sf]0f lvRg'xf];\ .

4.	 o;/L 75° / 60° agfPsf /]vfx¿ 
sfl6Psf] laGb'sf] gfd C lbg'xf];\ .

	 ca cfjZos lqe'h ∆ABC xf] .

A
5.2 cm

75° 60° B

C

3.	 laGb' Q af6 QR = 4.5 cm sf] gfk 
lnP/ sf6\g'xf];\ .

$=	 laGb' R / P nfO{ hf]8\g'xf];\ .

ctM cfjZos lqe'h PQR xf] .

600
Q P

5.6 cm

4.
5 c

m

R

A
5.2 cm

75° 60°
B

C
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14.1.3  tLgcf]6} e'hf lbOPdf lqe'hsf] /rgf

lj|mofsnfk 3

tn lbOPsf r/0fx¿ ckgfO{ AB = 4.5 cm, BC = 5 cm / CA = 6.5 cm ePsf] lqe'h 
ABC sf] /rgf ug'{xf];\ M

;j{k|yd v];|f lrq lvRg'xf];\ .
r/0fx¿

1.	 AB = 4.5 cm sf] Pp6f /]vf v08 lvRg'xf];\ .

2.	 laGb' A af6 6.5 cm gfksf] cw{Jof; / laGb' B af6 5 cm 
gfksf] cw{Jof; lng'xf];\ / Pp6} laGb'df sfl6g] u/L rfk 
sf6\g'xf];\ . 

3.	 tL b'O{cf]6f rfk sfl6Psf] laGb'sf] gfd C lbg'xf];\ . 

4.	 /]vf A / C tyf B / C hf]8\g'xf];\ .

	 ca cfjZos lqe'h ABC sf] /rgf xf] .

4.5 cm
6.5

 cm 5 
cm

A B

C

4.5 cm

6.5
 cm 5 
cm

A B

C

1.	 tn lbOPsf cj:yfdf ∆PQR sf] /rgf ug'{xf];\ M

-s_	PQ = 4.8 cm, QR = 5 cm / ∠PQR = 75°
-v_	PR = 5 cm, ∠PRQ = 45° / QR = 5.8 cm
-u_	 PQ = 6.2 cm, ∠QPR = 60° / RQ = 6.6 cm

2.	 tn lbOPsf cj:yfdf ∆ABC sf] /rgf ug'{xf];\ M

-s_	∠ABC = 60°, ∠ACB = 45° / BC = 6 cm
-v_	AB = 6.8 cm, ∠BAC = 75° / ∠ABC = 30° cm
-u_	 CA = 5.2 cm, ∠ACB = 45° / ∠BAC = 75° cm

3.	 tn lbOPsf cj:yfdf ∆DEF sf] /rgf ug'{xf];\ M 

-s_	DE = 4.5 cm, EF = 4 cm / DF = 5 cm

cEof; 14.1
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-v_	EF = 6.6 cm, DF = 6 cm / DE = 7 cm
-u_	 DE = EF = 5.5 cm, DF = 5.2 cm

4.	 pko'St ;ª\Vofdf ;d"xdf 5nkmn u/L tn lbOPcg';f/sf efusf] gfk lnP/ 
lqe'hsf] /rgf ug{sf nflu k|Zgx¿ lgdf{0f ug'{xf];\ / /rgf u/L sIffdf k|:t't 
ug'{xf];\ . 

-s_	b'O{cf]6f e'hfx¿ / ltgLx¿larsf] sf]0fsf] gfk

-v_	tLgcf]6f e'hfx¿sf] nDafOsf] gfk

-u_	 Pp6f e'hf / To; e'hfdf ag]sf b'O{cf]6f sf]0fsf] gfk

14.2	;dfgfGt/ rt'{e'h, cfot / ju{sf u'0fx¿sf] klxrfg / k/LIf0f
	 (Identification and verification of the properties of 

parallelogram, rectangle and square)

lj|mofsnfk 1

Pp6f lstfa, Sof/]daf]8{ / 58\s] sf6]sf] sk8fsf] 6'j|mf lng'xf];\ / tL 7f]; j:t'sf 
;txsf cfsf/x¿ s] s:tf 5g\, sIffdf 5nkmn ug'{xf];\ .

!= lstfa @= Sof/]daf]8{ #= sk8f

tL ;txsf lsgf/f / s'gfdf ag]sf sf]0fx¿ gfKg'xf];\ . lsgf/f / sf]0fx¿sf  
cfwf/df rt'{e'hsf] u'0faf/] sIffdf 5nkmn ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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14.2.1	 ;dfgfGt/ rt'{e'hsf u'0fx¿sf] klxrfg (Identification of the 
properties of parallelogram)

lj|mofsnfk 2

lbOPsf ;dfgfGt/ rt'{e'h PQRS sf ;a} e'hfx¿, 
sf]0fx¿ ljs0f{sf efux¿ gfKg'xf];\ . ca e'hfx¿sf] 
;DaGw, sf]0fx¿sf] ;DaGw / ljs0f{sf efux¿sf 
;DaGw s] s:tf] b]Vg'eof] sIffdf ;fyLx¿;Fu 5nkmn 
u/L ;dfgfGt/ rt'{e'hsf u'0fx¿ kQf nufpg'xf];\ .

k/LIf0f 1

;dfgfGt/ rt'e{'hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\\ egL k/LIf0f ug'{xf];\ .

lrq 1
P Q

RS

lrq 2
S R

QP

lbOPsf b'O{cf]6f ;dfgfGt/ rt'e'{h PQRS sf ;a} sf]0fx¿sf gfk lnP/ tnsf] 
tflnsfdf eg'{xf];\ .

lrq ∠QPS ∠PQR ∠QRS ∠RSP kl/0ffd
1
2

lgisif{ M ;dfgfGt/ rt'{e'hsf] ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

P Q

RS
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k/LIf0f 2

;dfgfGt/ rt'e{'hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\\ egL k/LIf0f ug'{xf];\ .

P Q

RS

S R

QP

lrq 1 lrq 2

lbOPsf b'O{cf]6f ;dfgfGt/ rt'e'{h PQRS sf ;a} e'hfx¿sf] gfk lnP/ tnsf] 
tflnsfdf eg'{xf];\ .

lrq PQ QR RS SP kl/0ffd
1
2

lgisif{ M ;dfgfGt/ rt'{e'hsf] ;Dd'v e'hfx¿ a/fa/ x'G5g\\ .

k/LIf0f 3

;dfgfGt/ rt'{e'hsf] ljs0f{x¿ ;dlåefhg x'G5g\\ .

A B

CD

O

lrq 2
B C

DA

O

lrq 1

lbOPsf b'O{cf]6f ;dfgfGt/ rt'{e'hdf ljs0f{x¿ AC / BD laGb' O df sfl6Psf 
5g\ . ca ljs0f{sf efux¿sf] nDafO gfkL tn lbOPsf] tflnsfdf eg'{xf];\ .

lrq AO OC BO OD kl/0ffd
1
2
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P Q

RS

14.2.2	 cfotsf u'0fx¿sf] klxrfg (Identification of the properties of 
Rectangle)

lj|mofsnfk 3

Pp6f sfkLsf] kfgf lng'xf];\ / o;sf ;Dd'v lsgf/fx¿ / 
s'gfdf ePsf sf]0fx¿ / ljs0f{x¿sf nDafO gfKg'xf];\ . 
o;/L gfKbf s] u'0f kQf nfUb5, sIffdf ;fyLx¿;Fu 
5nkmn ug'{xf];\ .

k/LIf0f 1

cfotsf ;a} sf]0fx¿ 90° sf x'G5g\\ .

P Q

RS

S

R

Q

P

lrq 1 lrq 2

lbOPsf b'O{cf]6f cfot PQRS sf k|To]s sf]0fx¿ gfkL tn lbPsf] tflnsfdf 
eg'{xf];\ .

lrq ∠QPS ∠PQR ∠QRS ∠RSP kl/0ffd
1
2

lgisif{ M cfotsf ;a} sf]0fx¿ 90° sf x'G5g\\ .

lgisif{ M ;dfgfGt/ rt'{e'hsf] ljs0f{x¿ ;dlåefhg x'G5g\\ .

;dfgfGt/ rt'e'{hsf u'0fx¿

-s_	;dfgfGt/ rt'{e'hsf ;Dd'v sf]0fx¿ a/fa/ x'G5 .

-v_	;dfgfGt/ rt'{e'hsf ;Dd'v e'hfx¿ a/fa/ x'G5 .

-u_	;dfgfGt/ rt'{e'hsf ljs{0fx¿ k/:k/ ;dlåefhg x'G5g\\ .
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k/LIf0f 2

cfotsf ;Dd'v e'hfx¿ a/fa/ x'G5g\\ .

P Q

RS

R

Q

P

S

lrq 1 lrq 2

lbOPsf b'O{cf]6f cfot PQRS sf ;a} e'hfx¿ gfkL tn lbOPsf] tflnsfdf 
eg'{xf];\ / ltgLx¿larsf] ;DaGw kQf nufpg'xf];\ .

lrq PQ QR RS SP kl/0ffd
1
2

lgisif{ M cfotsf ;Dd'v e'hfx¿ a/fa/ x'G5g\\ .

k/LIf0f 3

cfotsf las{0fx¿ a/fa/ x'G5g\\ .

B C

DA

A

B

C

D

lrq 1
lrq 2

lbOPsf b'O{cf]6f cfot ABCD sf ljs0f{x¿ AC / BD sf gfk lnO{ tn lbOPsf] 
tflnsfdf eg'{xf];\ .

lrq AC BD kl/0ffd

!

@

lgisif{ M cfotsf las{0fx¿ a/fa/ x'G5g\ . 
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14.2.3   ju{sf u'0fx¿sf] klxrfg (Identification of the properties of 
Square)

lj|mofsnfk 4

Pp6f ldgL r];sf] af]8{ jf juf{sf/ ;tx ePsf] 7f]; j:t' lng'xf];\ / pSt 
r];sf] af]8{ jf 7f]; j:t'xf] juf{sf/ ;txnfO{ sfkLdfly /fvL jl/kl/ 3]/f 
nufpg'xf];\ / ljs0f{x¿ hf]8\g'xf];\ . o;/L ag]sf] rt{e'hsf] ;a} e'hfx¿, sf]0fx¿,  
ljs0f{sf] nDafO, ljs0f{larsf] sf]0f, ljs0f{sf efux¿ / zLif{sf]0fsf ljeflht 
sf]0fx¿ gfKg'xf];\ . o;/L gfKbf s] s:tf kl/0ffdx¿ kQf nfU5 sIffdf ;fyLx¿;Fu 
5nkmn ug'{xf];\ .

cfotsf u'0fx¿

-s_	cfotsf ;a} sf]0fx¿ 90° sf x'G5g\ .

-v_	cfotsf ;Dd'v e'hfx¿x¿ a/fa/ x'G5g\ .

-u_	 cfotsf ljs0f{x¿sf] nDafO a/fa/ x'G5g\ .

k/LIf0f 1

ju{sf ;a} sf]0f / e'hf a/fa/ x'G5g\ .

X Y

W Z
lrq 1

Y
Z

W

X

lrq 2

lbOPsf b'O{cf]6f ju{ WXYZ sf ;a} e'hf / sf]0f gfkL tn lbOPsf] tflnsfdf 
eg'{xf];\ .

lrq ∠X ∠Y ∠Z ∠W XY WX YZ ZW kl/0ffd
1
2

lgisif{ M ju{sf ;a} sf]0f 90° / ;a} e'hfsf] nDafO a/fa/ x'G5 .
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k/LIf0f 2

ju{sf ljs0f{x¿sf] nDafO a/fa/ x'G5g\ .

P S

Q R

S Q

R

Plrq 1
lrq 2

lbOPsf b'O{cf]6f ju{ PQRS sf ljs0f{x¿ PQ n RS sf] nDafOsf] gfk lnO{ tnsf] 
tflnsfdf eg'{xf];\ .

lrq PR QS kl/0ffd
1
2

lgisif{ M ju{sf ljs0f{x¿sf] nDafO a/fa/ x'G5g\ .

k/LIf0f 3

ju{sf ljs0f{x¿ cfk;df nDafw{s x'G5g\\ .

P S

Q R

S Q

R

P

O

O

lrq 1 lrq 2

lbOPsf b'O{cf]6f ju{ PQRS sf ljs0f{sf efux¿ / ljs0f{x¿larsf sf]0fx¿sf] gfk 
lnO{ tnsf] tflnsfdf eg'{xf];\ .
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lrq PO OR QO OS ∠POQ ∠POS kl/0ffd
1
2

lgisif{ M ju{sf ljs0f{ cfk;df nDafw{s x'G5g\ .

k/LIf0f 4

ju{sf ljs0f{x¿n] zLif{sf]0fx¿nfO{ cfwf ub{5 .

P S

Q R

S Q

R

P

O
O

lrq 1 lrq 2

lbOPsf b'O{cf]6f ju{ PQRS sf zLif{sf]0fx¿ / ljs0f{x¿n] ljefhg u/]sf zLif{sf]0fsf 
efux¿sf gfk lnO{ tnsf] tflnsfdf eg'{xf];\ M

lrq 1
zLif{sf]0fsf] gfk ;xfos sf]0fx¿sf] gfk kl/0ffd

∠PQR = ............ ∠PQS = .......... / ∠SQR = ..........

∠QRS = ............ ∠QRP = .......... / ∠PRS = ..........

∠RSP = ............ ∠RSQ = .......... / ∠QSP = ..........

∠SPQ = ............ ∠SPR = .......... / ∠RPQ = ..........
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lrq 2
zLif{sf]0fsf] gfk ;xfos sf]0fx¿sf] gfk kl/0ffd

∠PQR = ............ ∠PQS = .......... / ∠SQR = ..........

∠QRS = ............ ∠QRP = .......... / ∠PRS = ..........

∠RSP = ............ ∠RSQ = .......... / ∠QSP = ..........

∠SPQ = ............ ∠SPR = .......... / ∠RPQ = ..........

lgisif{ M ju{sf k|To]s ljs0f{n] sf]0fnfO{ cfwf ub{5 .

ju{sf u'0fx¿

-s_	ju{sf ;a} sf]0fx¿ / e'hfx¿ cfk;df a/fa/ x'G5g\ .

-v_	ju{sf ljs0f{x¿sf] nDafO cfk;df a/fa/ x'G5g\ .

-u_	 ju{sf ljs0f{x¿ cfk;df nDaf{ws x'G5g\ .

-3_	 ju{sf ljs0f{x¿n] zLif{ sf]0fx¿nfO{ cfwf ub{5 .

tn lbOPsf egfO l7s 5g\ jf 5}gg\ 5'6\ofpg'xf];\ . 

-s_	 ;a} rt'e{'hsf ;Dd'v ehfx¿ a/fa/ x'G5g\\ .

-v_	 ;dfgfGt/ rt'e{'hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\\ .

-u_	 ju{sf ;Dd'v e'hfx¿ dfq a/fa/ x'G5g\\ .

-3_	 cfotsf ljs0f{x¿ cfk;df nDafw{s x'G5g\\ .

-ª_	 cfotsf ;a} u'0f ;dfgfGt/ rt'e{'hdf klg x'G5 .

-r_	 ju{sf ljs0f{x¿ a/fa/ x'G5g\\ .

-5_	 cfotsf ;Dd'v sf]0fx¿ dfq a/fa/ x'G5g\\ .

cEof; 14.2
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Q R

P

14.3		kfOyfuf]/; ;fWo (Pythagoras Theorem)
kfOyfuf]/; ;fWosf] k/LIf0f

Pp6f ;dsf]0fL lqe'h lvRg'xf];\ h;df ∠Q = 90° 5 . 
pSt ;dsf]0fL lqe'hsf] e'hfx¿ gfKg'xf];\ / k|To]s e'hfdf 
Ps Pscf]6f ju{ agfpg'xf];\ .

ca ju{ A, B / C sf] If]qkmn lgsfNg'\xf];\ . sIffdf 
;fyLx¿;Fu 5nkmn ug'{xf];\ . s] ju{ A sf] If]qkmn = ju{ 
B sf] If]qkmn + ju{ C sf] If]qkmn x'G5, 5nkmn ug'{xf];\ .

oxfF s0f{df ag]sf ju{sf] If]qkmn cGo b'O{ e'hfdf 
ag]sf ju{sf] of]ukmn;Fu a/fa/ eof] . 

ctM	 -s0f{_2 = -nDa_2 + -cfwf/_2

	 h2 = p2 + b2

hxfF h s0f{ (hypotenuse), p nDa  
(perpendicular) / b cfwf/ (base) 5g\ .

P

Q R

B

C

A

kl/of]hgf sfo{

cfˆgf] 3/ / ljBfno jl/kl/ /x]sf cfotfsf/, juf{sf/ / ;dfgfGt/ 
rt'e{'h cfsf/sf ;txx¿ ePsf j:t'x¿ vf]Hg'xf];\ . pSt j:t'sf 
;txx¿ sfkLdf 6«]; u/L cfot, ju{ / ;dfgfGt/ rt'e{'hsf u'0fx¿ 
k/LIf0f ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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lj|mofsnfk 1

Pp6f ;]6\ :SjfP/ lng'xf];\ / k|To]s lsgf/fsf] nDafO 
gfKg'xf];\ . ;a} eGbf nfdf] lsgf/f 5'6\ofpg'xf];\ . ;aeGbf 
nfdf] lsgf/fsf] gfksf] ju{;Fu cGo b'O{ lsgf/fsf] gfksf] ju{sf]  
of]ukmn a/fa/ x'G5 jf x'b}g sIffdf 5nkmn ug'{xf];\ / lgisif{  
lgsfNg'xf];\ .

pbfx/0f 1

lbOPsf] lqe'h ;dsf]0fL xf] jf xf]Og kQf nufpg'xf];\ .
;dfwfg

	 dfgf}F s0f{ (h)	= 13 cm

	 nDa (P)	 = 12 cm

	 cfwf/ (b) 	 = 5 cm

ca 	 h2 =  p2 + b2

cyjf 	 (13)2 	 =  (12)2 + (5)2

cyjf 	 169 cm2	 =  144 cm2 + 25 cm2

cyjf 	 169 cm2	 =  169 cm2

oxfF s0f{sf] ju{;Fu b'O{ e'hfsf] ju{sf] of]ukmn a/fa/ eof] . ctM pSt lqe'h  
;dsf]0fL lqe'h xf] .

12 cm

5 cm

13 cm

;dsf]0fL lqe'hdf s0f{sf] ju{ c¿ b'O{ e'hfsf] ju{sf]  
of]ukmn;Fu a/fa/ x'G5 .
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pbfx/0f 2

lbOPsf] ;dsf]0fL lqe'hdf yfxf gePsf] e'hf kQf nufpg'xf];\ M

;dfwfg

oxfF	 ∠PQR = 90°

	 s0f{ (h)  = PR = 5 cm

	 nDa (P) = PQ = ?

	 cfwf/ (b)  = QR = 4 cm

ca 	 h2 =  p2 + b2

cyjf		 52   =  (PQ)2 + 42

cyjf		 25 = PQ2 + 16

cyjf		 25 – 16 = PQ2

cyjf		 PQ2	 = 9

cyjf		 PQ	 = 3 cm

ctM yfxf gePsf] e'hf PQ sf] nDafO 3 cm x'G5 .

P

Q R
4 cm

5 cm

1.	 tn lbOPsf jfSox¿ l7s eP 'T' / a]l7s eP 'F' n]Vg'xf];\ . 

-s_	;a} lqe'hsf] nfdf] e'hf s0f{ x'G5 .

-v_	;dsf]0fL lqehdf dfq kfOyfuf]/; ;fWo dfGo x'G5 .

-u_	 ;dsf]0fL lqe'hdf ;dsf]0f agfpg] Pp6f e'hf s0f{ x'g'k5{ .

-3_	 ;dsf]0fsf] ;Dd'v e'hf lqe'hsf] s0f{ x'G5 .

2.	 tn lbOPsf gfk ePsf s'g s'g lqe'h ;dsf]0fL lqe'h x'g\ <

-s_	12 cm, 10 cm, 5 cm	 -v_	 13 cm, 12 cm, 5 cm
-u_	 15 cm, 16 cm, 17 cm	 -3_	 8 cm, 15 cm, 17 cm

cEof; 14.3



214 ul0ft, sIff &

N

M

P

15 cm

-v_

17 cm

A

B C3 cm

5 cm

-s_ R

P

Q

12 cm

5 cm
-u_

W

X

Y

17cm

-3_
8 cm

4 cm

3 cm

?

12 cm

90°

-ª_

B C

A

D

3.	 tn lbOPsf ;dsf]0fL lqe'hdf yfxf gePsf] e'hfsf] nDafO kQf  nufpg'xf];\ M 

1.	-s_ F	 -v_ T	 -u_ F	 -3_ T

2.	-s_ xf]Og	 -v_ xf]	 -u_ xf]Og	 -3_ xf]

3.	-s_ 4 cm	 -v_ 8 cm	 -u_ 13 cm	 -3_ 15 cm	   -ª_ 13 cm

kl/of]hgf sfo{

cfˆgf] 3/ / ljBfno jl/kl/ /x]sf lqe'h cfsf/sf ;tx ePsf j:t'x¿ vf]hL 
tL ;txx¿sf lsgf/fsf] nDafOsf gfk lng'xf];\ / kfOyfuf]/; ;fWo k/LIf0f 
ug'{xf];\ . cfˆgf] sfo{ sIffdf k|:t't ug'{xf];\ .

pQ/ 
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15.0	 k'g/jnf]sg (Review)
tn lbPOsf cfs[ltx¿dWo] s'g s'g p:t} cfsf/sf / a/fa/ gfksf 5g\,  
5'6\ofpg'xf];\ M

15.1 cg'¿k cfs[ltx¿ (Congruent Figures)

lj|mofsnfk 1

sIffsf ;Dk"0f{ ljBfyL{x¿ rf/ ;d"xdf ljefhg ug{ k|To]s ljBfyL{n] cfcfˆgf]  
Hofldlt afs;df ePsf] ;]6 :SjfP/ lnP/ cfˆgf] ;d"xsf] ;fyLsf] ;]6 :SjfP/ dfly 
/fVg'xf];\ -vK6\ofpg'xf];\_ / t'ngf u/L tnsf k|Zgsf] pQ/ vf]Hg'xf];\ M

	 vK6\ofPsf ;]6 :Sjfo/ 

kf7 15
cg'¿k cfs[ltx¿  

(Congruent Figures)
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-s_	 ;]6 :Sjfox¿ s:tf cfsf/sf 5g\ < 

-v_ 	vK6\ofPsf ;]6 :Sjfox¿sf gfk ;dfg÷a/fa/ 5g\ ls km/s km/s 5g\ <

-u_ 	 cfsf/ p:t} / gfk klg ;dfg ePsf ;]6\ :Sjfo/x¿nfO{ Ps 7fpFdf /fvL 
k|bz{g ug{'xf];\  / s] oL ;]6\ :Sjfox¿ cfk;df cg'¿k 5g\ < 5nkmn u/L 
sIffdf k|:t't ug'{xf];\ . 

lj|mofsnfk 2

Ps Pscf]6f cfotfsf/ sfuhsf 6'j|mf lng'xf];\ . lrqdf  
b]vfP h:t} u/L l7s lardf k6\ofpg'xf];\ . k6\ofPsf] 
sfuhnfO{ vf]n]/ k6\l6Psf] 7fFpdf s}+rLn] sf6\g'xf];\ . b'j} 
6'j|mfnfO{ vK6\ofpg'xf];\ / t'ngf u/L ;d"xdf tnsf k|Zgsf] 
pQ/ vf]hL u/L sIffdf k|:t't ug'{xf];\ .	

-s_ 	b'j} cfs[ltx¿ p:t} cfsf/sf 5g\ ls 5}gg\ < 

-v_ 	b'j} 6'j|mfsf gfkx¿ a/fa/ 5g\ ls 5}gg\ < 

-u_ 	 cfsf/ p:t} / a/fa/ gfk ePsf cfs[ltx¿nfO{ s:tf cfs[ltx¿ elgG5 < 

lj|mofsnfk 3

Pp6f a]Grdf a;]sf ;fyLx¿sf] Pp6f ;d"x x'g] u/L ;d"xdf ljefhg eO{ tn 
lbOPsf k|To]s hf]8L lrqx¿nfO{ 6«]l;ª k]k/sf] ;xfotfn] sfkLdf agfpg'xf];\ . 

cfkm"n] agfOPsf tL k|To]s hf]8L lrqsf] aflx/L 3]/f s}FrLsf] ;xotfn] sf6\g'xf];\ . 
To;kl5 Pp6f lrqdfly csf{] lrq vK6\ofO{ t'ngf ug{'xf];\ / tnsf] k|Zgx¿sf]  
pQ/ vf]Hg'xf];\  

A

B C 

P

Q R

M

N O

P A D

B C
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-s_ 	klxnf] hf]8L lrqx¿ -lqe'hx¿_ p:t} cfsf/sf 5g\ ls 5}gg\ < 

-v_ 	klxnf] hf]8L lrqx¿ -lqe'hx¿_ sf gfk a/fa/ 5g\ ls 5}gg\ < 

-u_ 	 To:t} bf];|f] hf]8L lrqx¿ -rt'e{'hx¿_ df s]s] s'/fx¿df ;dfgtf 5 < 

;fyL;Fu 5nkmn ug{'xf];\ / lgisif{ sIffdf k|:t't ug{'xf];\ . 

lj|mofsnfk 4

k|To]s ljBfyL{n] Ps Pscf]6f ;]6 :Sjfo/ lnO{ cfcfˆgf] sfkLdf -;]6\ :Sjfo/_  
/fv]/ To;sf] aflx/L 3]/f 6«]; u/L b'O{ b'O{cf]6f lqe'hx¿ agfpg'xf];\ . k|To]s lqe'hsf] 
gfdfª\sg j|mdzM ABC / XYZ ug{'xf];\ . 

A

B C

X

Y Z

k|To]s lrqsf] aflx/L 3]/f sf6]/ lqe'h ABC nfO{ lqe'h XYZ dfly /fvL bfFHg'xf];\ / 
tnsf] tflnsf eg{'xf];\ M

lqe'h XYZ sf] 

laGb' X dfly lqe'h ABC sf] laGb' =================5 . 

laGb' Y dfly laGb' ===================5 . 

laGb' Z dfly laGb' ===================5 . 

To:t} u/L, 

e'hf XY dfly e'hf ===================5 . 

e'hf YZ dfly e'hf=====================5 . 

e'hf ZX dfly e'hf ==================5 . 

XY = .........., YZ = ............. / ZX = ................. 5 .
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lqe'h ABC / lqe'h XYZ nfO{ s:tf lqe'hx¿ eGg ;lsG5 < ;fyL;Fu 5nkmn 
ug{'xf];\ / lgisif{ sIffdf k|:t't ug{'xf];\ M

p:t} cfsf/ / a/fa/ gfk ePsf cfs[ltx¿nfO{ cg'¿k cfs[ltx¿ 
(congrnent figures) elgG5 . 

pbfx/0f 1

tnsf s'g s'g cfs[ltx¿ cg'¿k 5g\, lsg < 

;dfwfg 

oxfF cfs[ltx¿ -c_ / -cf_ cg'¿k 5g\ lsgls ltgLx¿sf cfsf/ p:t} 5g\ / e'hfsf 
gfkx¿ klg a/fa/ 5g\ . 

pbfx/0f 2

tnsf cfs[ltx¿ cjnf]sg u/L s'g s'g cfs[ltx¿ cg'¿k 5g\, lsg < 

-c_ 	 -cf_ 	 -O_ 

;dfwfg 

oxfF cfs[ltx¿ -c_  / -cf_ cg'¿k 5g\ lsgls ltgLx¿sf cfsf/ p:t} / gfk]/  
x]bf{ gfk klg a/fa/ kfOof] .

-O{_-cf_
2 cm

2 cm

2 cm

2 cm

-c_ 2 cm

2 cm

2cm

2 cm

4 cm

3 cm

4 cm

3 cm
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1. 	 tnsf s'g s'g cfs[ltx¿ cg'¿k lsg< 

-s_	 -c_	 	 -cf_

 

-v_	 -c_	

6 cm 

6 cm 

6 cm 

	 -cf_

6 cm 

6 cm 

6 cm  

  

-u_	 -c_		  -cf_

2.	 tnsf s'g s'g cfs[ltx¿ cg'¿k 5g\ <

s_	 -c_		  -cf_

 

-v_	 -c_		  -cf_

-u_	 -c_		  -cf_

3 cm

3 cm

3 cm

3 cm 2 cm

2 cm

2 cm

2 cm

4cm

4cm
2cm2cm

5cm

5cm

3cm3cm

cEof; 15
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-3_	 -c_					      -cf_

 

-ª_	 -c_		  -cf_

-r_	 -c_	 	 -cf_

-5_	 -c_	 	 -cf_

3. 	 kfFr kfFrcf]6f km/s km/s 7f]; j:t' k|of]u u/L cg'¿k cfs[lt lvRg'xf];\ .

4. 	 cfˆgf] b'j} xft hf]8]/ gd:sf/ ug{'xf];\ . tL b'j} xTs]nfx¿ Ps csf{;Fu cg'¿k 
5 ls 5}g < ;fyL;Fu 5nkmn ug{'xf];\ . 

kl/of]hgf sfo{

;a} ljBfyL{x¿ pko'St ;d"xdf ljefhg eO{ k|To]s ;d"xn] cfcfˆgf] 3/ 
tyf ljBfno j/k/ ePsf cg'¿k cfs[ltx¿ h:t}M l;Ssf, gf]6, ?dfn, 
lstfa, O/]h/ cflb ;ª\sng u/L sIffdf k|b{zg ug'{xf];\ . 

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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15.0	 k'g/jnf]sg (Review)
a]Grdf ;Fu} a;]sf ;fyLx¿;Fu 5nkmn u/L tnsf] tflnsf eg{'xf];\ M

j:t'sf] gfd ;dtnLo cfs[ltx¿ 7f]; cfs[ltx¿ 

;nfO{sf] a6\6f cfot if8\d'vf

8fO; ju{ 3g

cfO;lj|mdsf] aflx/L vf]n j[Q

8«d 

dflysf] tflnsfdf ePsf 7f]; cfs[lt / ;dtnLo cfs[ltsf af/]df ;fyLx¿;Fu 
5nkmn ug{'xf]; / lgisif{ sIffdf k|:t't ug{'xf];\ . 

16.1 6]6«fx]8«g (Tetrahedron)

lj|mofsnfk 1

pko'St ;ª\Vofdf ljBfyL{x¿sf] ;d"x agfpg'xf];\ / k|To]s 
;d"xn] Ps Pscf]6f bfofFsf] lrqdf ePsf] h:t} 7f]; j:t' 
lng'xf];\ . tL j:t'sf] cjnf]sg u/L tnsf k|Zgx¿sf 
af/]df ;d"xdf 5nkmn ug{'xf];\ M

-s_ 	s] o;sf ;a} lsgf/fx¿ a/fa/ 5g\ < 
-v_ 	s] k|To]s ;tx ;dafx' lqe'h cfsf/sf 5g\ < 
-u_ 	 o;sf ;txx¿ sltcf]6f 5g\ < 
-3_ 	o;df slt sltcf]6f lsgf/f / zLif{ laGb'x¿ 5g\ < 
-ª_ 	 of] lgoldt 7f]; j:t' jf clgoldt 7f]; j:t' s'g xf] < 
;d"xdf 5nkmn u/L ;s]kl5 ;d"xsf] lgisif{nfO{ sIffdf k|:t't ug{'xf];\ .

6]6«fx]8«g Pp6f lgoldt HofldtLo 7f]; cfs[lt xf] . o;sf k|To]s ;txx¿ 
;dafx' lqe'haf6 ag]sf x'G5g\\ . o;df hDdf 4 cf]6f ;txx¿ 4 cf]6f 
zLif{laGb' / 6 cf]6f lsgf/fx¿

kf7 16
7f]; j:t'x¿  

(Solid Objects) 
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16.1.1 6]6«fx]8«gsf] vf]j|mf] gd'gf (Skeleton of Tetrahedron) lgdf{0f

lj|mofsnfk 2

pko'St ;ª\Vofdf ljBfyL{x¿sf] ;d"x agfpg'xf];\ . k|To]s 
;d"xn] 6 cf]6f a/fa/ gfksf l;Gsfx¿ / 4 6'j|mf cfn' jf 
cGo g/d j:t'sf 6'j|mfx¿ lng'xf];\ . ca lrqdf b]vfP 
h:t} u/L l;Gsfx¿ / cfn'sf 6'j|mfx¿ hf]8\g'xf]; . To;kl5 
cjnf]sg u/L ;d"xdf ;fyLx¿;Fu 5nkmn  ug{'xf];\ / tnsf 
k|Zgx¿sf] pQ/ vf]Hg'xf];\ / sIffdf k|:t't ug'{xf];\ .

-s_ 	s:tf] cfs[lt aGof] < 

-v_ 	sltcf]6f lsgf/fx¿ / sltcf]6f s'gfx¿ ag] < 

16.2 cS6fx]8«g (Octahedron) 

lj|mofsnfk 3

ljBfyL{x¿sf] ;d"x agfpg'xf];\ / k|To]s ;d"xn] Ps 
Pscf]6f bfofFsf] lrqdf ePsf] h:t} 7f]; j:t' lng'xf];\ 
tL 7f]; j:t'sf] cjnf]sg u/L tnsf k|Zgx¿sf af/]df 
;d"xdf 5nkmn ug{'xf];\ . 

-s_ 	s] o;sf k|To]s lsgf/fx¿ a/fa/ 5g\ <  

-v_ 	s] o;sf k|To]s ;tx ;dafx' lqe'h cfsf/sf 5g\ < 

-u_ 	 o;sf sltcf]6f ;txx¿ 5g\ < 

-3_ 	o;df sltcf]6f lsgf/fx¿ / cltcf]6f zLif{ laGb'x¿ 5g\ < 

-ª_ 	 of] 7f]; cfs[ltsf] gfd s] xf] <

-r_ 	of] lgoldt 7f]; j:t' jf clgoldt 7f]; j:t' s'g xf] < 

cS6fx]8«g Pp6f lgoldt 7f]; j:t' xf] . o;sf k|To]s ;txx¿ ;dafx' 
lqe'h cfsf/sf x'G5g\\ . o;df hDdf 8 cf]6f ;txx¿, 6 cf]6f zLif{ 
laGb'x¿ / 12 cf]6f lsgf/fx¿ x'G5g\\ .
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16.2.1 cS6fx]8«gsf] vf]j|mf gd'gf (Skeleton of octahedron ) lgdf{0f

lj|mofsnfk 4

pko'St ;ª\Vofdf ljBfyL{sf] ;d"x agfpgxf];\ . 
k|To]s ;d"xn] 12 cf]6f a/fa/ gfksf l;Gsfx¿ / 6 
cf]6f cfn'sf 6'j|mfx¿ jf cfn' h:t} j:t'sf 6'j|mfx¿ 
lng'xf];\ ca lrqdf b]vfP h:t} u/L l;Gsfx¿ / 
cfn'sf 6'j|mfx¿ hf]8\\g'xf];\ . To;kl5 cjnf]sg 
u/L ;d"xdf 5nkmn u/L tnsf k|Zgx¿sf] pQ/ 
vf]Hg'xf];\ / sIffdf k|:t't ug'{xf];\ .

-s_ 	of] cfs[lt -7f]; cfs[lt_ sf] gfd  
s] xf] < 

-v_ 	o;sf sltcf]6f lsgf/fx¿ 5g\ < 

-u_ 	o;df sltcf]6f zLif{laGb'x¿ 5g\ < 

-3_ 	o;sf ;txx¿ sltcf]6f / s:tf s:tf 5g\ < 

lj|mofsnfk 5

sIffsf ;Dk"0f{ ljBfyL{x¿ kfFrcf]6f ;d"xdf ljeflht eP/ a:g'xf];\ .

k|To]s ;d"xdf j|mdzM 3g (cube), 6]6«fx]8«g (Tetrahedron), cS6fx]8«g (Octahedron), 
8f]8]sfx]8«g (Dodecahedron) / cfOsf];fx]8«g (Icosahedron) sf 7f]; gd"gfx¿ 
cjnf]sg u/L tnsf k|Zgx¿sf] af/]df 5nkmn ug{'xf];\ .

-s_ 	lbOPsf] 7f]; cfs[ltdf sltcf]6f lsgf/fx¿ 5g\ u0fgf ug{'xf];\ .

-v_ 	lbOPsf] 7f]; cfs[ltdf sltcf]6f ;dtn ;txx¿ 5g\, u0fgf ug{'xf];\ .  

-u_ 	lbOPsf] 7f]; cfs[ltdf sltcf]6f zLif{ laGb'x¿ 5g\, u0fgf ug{'xf];\ .

ca ;a} ;d"xn] cfˆgf] ;d"xn] u0fgf u/sf s'gfx¿sf] ;ª\Vof, ;txx¿sf] ;ª\Vof 
/ lsgf/fx¿sf] ;ª\Vof tnsf] tflnsfdf eg{'xf]; . To;kl5 ltgLx¿sf] ;DaGwsf 
af/]df 5nkmn u/L sIffdf k|:t't ug'{xf];\ .
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j|m=;= 7f]; j:t'x¿
zLif{ 

laGb'x¿sf] 
;ª\Vof (V) 

lsgf/fx¿sf] 
;ª\Vof (E) 

;txx¿sf] 
;ª\Vof (F) 

V, E / F sf] 
;DaGw 

V – E + F =

1 3g
2 6]6«fx]8«g 
3. cS6fx]8«g
4. 8f]8]sfx]8«g
5. cfOsf];fx]8«g

3g, 6]6«fx]8«g, cS6fx]8«g, 8f]8]sfx]8«g / cfOsf];fx]8«gdf zLif{ laGb'x¿sf] 
;ª\Vof (V) ;txx¿sf] ;ª\Vof (F) / lsgf/fx¿sf] ;ª\Vof (E) sf] ;DaGw  
V – E + F = 2 x'G5 .

pbfx/0f 1

Pp6f 6]6«fx]8«gdf 4 cf]6f zLiflaGb'x¿ / 6 cf]6f lsgf/fx¿ 5g\ eg] ;txx¿sf] 
;ª\Vof kQf nufpg'xf];\ . 

;dfwfg

oxfF 6]6«fx]8«gsf zLiflaGb'sf] ;ª\Vof (V) = 4

lsgf/fsf] ;ª\Vof (E) 	= 6
;txsf] ;ª\Vof (F) = ?
xfdLnfO{ yfxf 5, 
	 V – E + F = 2
cyjf	4 – 6 + F = 2
cyjf	–2 + F = 2
cyjf F = 2 + 2
	 F = 4
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1. 	 tnsf jfSox¿ l7s jf a]l7s s] x'g, 5'6\ofpg'xf];\ M 

-s_ 	6]6«fx]8«gsf k|To]s ;tx ;dafx' lqe'h cfsf/sf x'G5g\\ . 

-v_ 	6]6«fx]8«gsf ;a} lsgf/fx¿ a/fa/ x'G5g\\ . 

-u_ 	 6]6«fx]8«gdf hDdf tLgcf]6f ;txx¿ x'G5g\\ . 

-3_ 	 cS6fx]8«gsf k|To]s ;tx ;dafx' lqe'h cfsf/sf x'Fb}gg\ . 

-ª_ 	 cS6fx]8«gdf hDdf 4 cf]6f lsgf/fx¿ x'G5g\\ . 

2.	 tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M

-s_ 	6]6«fx]8«g eg]sf] s] xf] < 

-v_ 	6]6«fx]8«g / cS6fx]8«gsf s'g} b'O{cf]6f km/s n]Vg'xf];\ . 

-u_ 	 8f]8]sfx]8«g / cfOsf];fx]8«gsf ;tx, lsgf/f tyf s'gfsf] ;DaGw 
hgfpg] ;"q n]Vg'xf];\ . 

-3_ 	 cS6fx]8«gsf] k|To]s ;tx (Face) s:tf] cfsf/sf] x'G5 < 

-ª_ 	 cS6fx]8«gdf sltcf]6f zLiflaGb'x¿ (Vertices) / lsgf/fx¿ (Edges) 
x'G5g\\ < 

3. 	 Pp6f 6]6«fx]8«gdf lsgf/fx¿ (Edges) / ;txx¿ (Surfaces) sf] ;ª\Vof  
j|mdzM 6 / 4 5 eg] s'gf zLif{x¿ (Vertices) sf] ;ª\Vof kQf nufpg'xf];\ . 

4. 	 Pp6f cS6fx]8«gdf ;txsf] ;ª\Vof slt ePdf pSt cS6fx]8«gsf] s'gfx¿sf] 
;ª\Vof 6 x'G5, kQf nufpg'xf];\ . 

kl/of]hgf sfo{

h'; vfg] kfOk, 5\jfnLx¿, afF; tyf lgufnfx¿, 86k]gsf vfnL l/lkmnx¿ 
tyf wfuf] k|of]u u/]/ ljleGg gfksf 3g, 6]6«fx]8«g / cS6fx]8«gsf gd'gfx¿ 
lgdf{0f u/L sIffdf 5nkmn u/L k|bz{g ug{'xf];\ . 

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

cEof; 16.1
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16.3 ;f]nL / a]ngf (Cone and Cylinder) 

16.3.1	  ;f]nL (Cone) 

lj|mofsnfk 1

pko'St ;ª\Vofdf ;d"xdf a:g'xf];\ . ;a} ;d"xn] tn lbOPsf h:t} cfsf/sf Ps 
Pscf]6f j:t'x¿ lng'xf];\ . pSt j:t'x¿sf] cjnf]sg u/L tnsf k|Zgx¿sf] pQ/ 
;d"x 5nkmn u/L vf]Hg'xf];\ M 

-s_ 	k|To]s j:t' s:tf cfsf/sf 5g\ < 

-v_ 	k|To]s j:t'sf cfwf/x¿ s:tf cfsf/sf 5g\\ <

-u_ 	 k|To]s j:t'xf] ;tx s:tf] cfsf/sf] 5 < 

-3_ 	 k|To]s j:t'df sltcf]6f zLif{laGb'x¿ jf s'gfx¿ 5g\ u0fgf ug{'xf];\ . 

dflysf j:t'x¿df Pp6f s'gf jf zLif{laGb', Pp6f cfwf/ j[Qfsf/ / Pp6f aj|m ;tx 
/x]sf 5g\ . oL 7f]; cfs[ltx¿ ;a} ;f]nL (Cone) x'g\ . 

;f]nLsf u'0fx¿ 

Pp6f zLif{ laGb', Pp6f aj|m ;tx / Pp6f j[Qfsf/ cfwf/ 
ePsf] 7f]; cfs[ltnfO{ ;f]nL (Cone) elgG5 .

-s_	 Pp6f zLif{laGb' x'G5 .

-v_	 cfwf/ j[Qfsf/ x'G5 . 

-u_	 Pp6f jj|m ;tx /x]sf] x'G5 .
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;f]nLsf vf]j|mf gd'gfsf] (Skeleton Model of Cone) lgdf{0f

lj|mofsnfk 2

3/df k|of]u ug]{ df5f dfg]{ 9l8of h:tf ;f]nLsf vf]j|mf gd'gfx¿sf] ;"rL tof/ u/L 
sIffdf ;fyLx¿;Fu 5nkmn ug'{xf];\ .

pko'St ;ª\Vofdf ljBfyL{x¿sf] ;d"x agfpg'xf];\ / k|To]s ;d"xn] 
Ps Pscf]6f j[Qfsf/ 7f]; j:t' / Pp6f sfuh lng'xf];\ . k|To]s 
;d"xn] sfuhdfly j[Qfsf/ 7f]; j:t' /fvL j[Q agfpg'xf];\ . 
s}+rLsf] ;xotfn] j[Qsf] aflx/L 3]/f sf6\g'xf];\ . To;kl5 j[QnfO{ 
l7s laraf6 b'O{ k6s k6\ofpg'xf];\ .

BO

A

A
B

O

ca k6\ofOPsf] sfuhnfO{ vf]n]/ rf/ efudWo] Ps efu s}FrLn] sf6]/ x6fpg'xf];\ / 
afFsL /x]sf efunfO{ lrqdf h:t} u/L hf]8]/ udn] 6fF:g' xf] . s:tf] cfs[lt aGof] < 
o;df sltcf]6f  zLif{laGb', sltcf]6f s'gf / sltcf]6f j[Qfsf/ ;tx 5g\, cjnf]sg 
u/L ;d"xsf 5nkmn sIffdf k|bz{g ug{'xf];\ . 
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a]ngf (Cylinder ) 

lj|mofsnfk 3

k|To]s ;d"x¿n] tn lbOPsf h:t} 7f]; j:t'x¿ lng'xf];\ pSt j:t'x¿sf÷cfs[ltx¿sf] 
cjnf]sg u/L tnsf k|Zgsf] pQ/ ;d"xdf 5nkmn u/L vf]Hg'xf];\ M

-s_ j:t'x¿ s:tf cfsf/sf 5g\ < 
-v_ oL j:t'x¿sf cfwf/ s:tf cfsf/sf 5g\ < 
-u_ s] oL j:t'x¿nfO{ u'8fpg ;lsG5 < 
-3_ oL j:t'x¿df sltcf]6f / s:tf ;dtnLo ;txx¿ 5g\, u0fgf ug{'xf];\ . 
oxfF ;a} 7f]; cfs[ltx¿df÷j:t'x¿df b'O{cf]6f j[Qfsf/ ;txx¿ 5g\ . oL ;a} 
a]ngfsf/ j:t' x'g\ .

a]ngfsf u'0fx¿ 

-s_ o;sf] cfwf/x¿ j[Qfsf/ x'G5g\\ . 
-v_ o;df Pp6f jj|m ;tx x'G5 . 
-u_ o;sf cfwf/x¿ cfk;df ;dfgfGt/ x'G5g\\ . 

cfwf/x¿ j[Qfsf/ / ;dfgfGt/ eO{ Pp6f jj|m ;tx ePsf 7f]; j:t'nfO{ 
a]ngf elgG5 . cyjf a]ngf Pp6f 7f]; j:t' xf], h;sf cfwf/x¿ j[Qfsf/ /  
;dfgfGt/ tyf Pp6f jj|m ;tx x'G5 . 

16.3.2  a]ngfsf vf]j|mf gd'gf (Skeleton Model of Cylinder) lgdf{0f

lj|mofsnfk 4

3/, ljBfno, ;8s lsgf/df cfkm"n] b]v]sf bfofFsf] lrqdf ePsf] h:t}  
a]ngfsf vf]j|mf gd'gfx¿sf ;"rL tof/ u/L 5nkmn ug'{xf];\ .
k|To]s ;d"xn] Ps Pscf]6f cfotfsf/ sf8{af]8{ k]k/sf] lng'xf];\ . lrqdf 
h:t} u/L cfotfsf/ nDafO;Fu a/fa/ kl/lw ePsf pq} b'O{cf]6f j[Qx¿ 
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lng'xf];\ . lrqdf h:t} u/L cfotfsf/ sf8{af]8{ k]k/nfO{ pq} b'O{cf]6f j[Qx¿sf]  
kl/lwdf kg]{ u/L a]g{'xf];\ . 

 

A B 

C  D

A B 

C  D

A B 

C  D

A B 

C  D

To;kl5 sfuhsf wf/x¿nfO{ cfk;df l;wf kg{] u/L udn] 6fF:g'xf];\ .

s:tf] cfsf/ aGof] < 

ag]sf] cfs[ltsf] gfd s] xf] < o;df sltcf]6f j[Qfsf/ ;txx¿ / sltcf]6f 
zLif{laGb'x¿ 5g\ < cjnf]sg u/L ;d"xdf 5nkmn ug{'xf];\ / sIffdf k|:t't ug{'xf];\ . 

1. 	 tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M 

-s_ 	;f]nL eg]sf] s] xf] < s'g} b'O{cf]6f u'0fx¿ n]Vg'xf];\ . 

-v_ 	a]ngf eg]sf] s] xf] < s'g} b'O{cf]6f u'0fx¿ n]Vg'xf];\ . 

-u_ 	a]ngf / ;f]nLdf ePsf Pp6f ;dfgtf / Pp6f km/s n]Vg'xf];\ . 

-3_ 	a]ngf / ;f]nLsf] Pp6f Pp6f gd'gf lrq agfpg'xf];\ . 

2.	 ;f]nLsf] ;tx / cfwf/ s:tf s:tf x'G5g\\, n]Vg'xf];\ . 

3. 	 s'g} kfFrcf]6f a]ngfsf/ j:t'x¿ ;ª\sng ug{'xf];\ . ltgLx¿sf ;tx / cfwf/ 
s:tf s:tf x'G5g\\, n]Vg'xf];\ .

cEof; 16.2

kl/of]hgf sfo{

tkfO{Fsf] 3/df ePsf jf 3/df k|of]u ug{] kfFr kfFrcf]6f a]ngfsf/ / 
;f]nL cfsf/sf j:t'x¿ vf]hL u/L sIffdf k|:t't ug{'xf];\ . 

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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17.0 k'g/jnf]sg  

;fyLx¿;Fu ldn]/ lrqdf b]vfP h:t} u/L sfuhsf 6'j|mfx¿df X - cIf / Y- cIfsf 
;ª\Vof /]vf agfpg'xf];\ . 

ca b'O{ ;d"x (A / B) df afFl8P/ lgb]{zfª\s v]n v]Ng'xf];\ .

v]Ng] tl/sf

-s_ 	;j{k|yd ;ª\Vof kQLx¿nfO{ lrqdf b]vfP h:t} cfk;df nDa x'g] u/L rp/df 
/fVg'xf];\ .  ;a} hgf b'O{cf]6f ;d"xdf ljefhg eO{ cfd'Gg] ;fd'Gg] x'g] u/L 
a:g'xf];\ .

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

+5

+4

+3

+2

+1

-1

-2

-3

-4

-5

-v_ 	klxnf ;d"x A sf ;fyLn] ;d"x B sf ;fyLnfO{ s'g} laGb'sf] lgb]{zfª\ssf 
cfwf/df pSt laGb'df pleg eGg'xf];\ . l7s :yfgdf pleg g;s]df aflxl/g' 
k5{ eGg] hfgsf/L u/fpg'xf];\ . 

-u_ 	 ca, ;d"x B sf ;fyLn] ;d"x A sf ;fyLnfO{ s'g} laGb'sf] lgb]{zfª\ssf cfwf/df 
pSt laGb'df pleg eGg'xf];\ . n]vflrqsf] cfˆgf] lgb]{zfª\sdf plePsf] ;fyLn] 

kf7 17
lgb]{zfª\s

(Coordinates)
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g} ;d"x A sf] csf]{ ;fyLnfO{ g= -v_ df h:t} u/L s'g} csf]{ gofF laGb'sf] 
lgb]{zfª\s eGg] 5 / ;f]xLcg';f/ pleg'k5{ . 

-3	 of] lj|mofsnfk dfly h:t} u/L ;a} ;fyLx¿nfO{ Ps Ps k6s s'g} laGb'df 
pleg kfpg] u/L cj;/ lbg'kg]{ 5 .  

-ª_ 	 b'j} ;d"xx¿dWo] h'g ;d"xsf w/} ;fyLx¿ lgb]{zfª\scg';f/ l7s laGb'df 
pleg ;s] pxL ;d"xsf] lht x'G5 .

17.1	n]vflrqdf laGb'sf] lgb]{zfª\s 

lj|mofsnfk 1

pko'St ;ª\Vofdf ljBfyL{x¿sf] ;d"x 
agfpg'xf];\ / ;Fu}sf] u|fkm ePsf] lrqsf] 
cWoog u/L tnsf k|Zgx¿sf] pQ/ 
vf]Hg'xf];\ M

-s_ 	XOX' nfO{ s] elgG5 < 

-v_ 	 YOY' nfO{ s] elgG5 < 

-u_ 	 laGb' O af6 laGb' A df k'Ug slt 
PsfO bfofF uP/ slt PsfO dfly 
hfg'k5{ < 

-3_ 	 laGb' O af6 laGb' D df k'Ug slt 
PsfO afofF uP/ slt PsfO tn 
hfg'k5{ < 

-ª_ 	 laGb' O, B, C / D sf lgb]{zfª\s s] s] x'\g\ < 

dflysf k|Zgx¿sf] pQ/ ;d"xdf 5nkmn u/L sIffdf k|:t't ug{'xf];\ . 

lj|mofsnfk 2

;d"xdf a;L ;Fu}sf] lrqdf 5nkmn u/L tnsf k|Zgx¿sf] pQ/ vf]Hg'xf];\ / sIffdf 
k|:t't ug'{xf];\ M

-s_ 	laGb' A s'g rt'yf{Fzdf k5{ < 

Y

Y'

X' XO

A

B

C

D
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-v_ 	 laGb' A sf] X– lgb]{zfª\s slt 
xf]nf < 

-u_ 	 To:t} laGb' A sf] Y – lgb]{zfª\s 
slt xf]nf < 

-3_ 	 laGb' A sf] lgb]{zfª\s slt xf]nf < 

-ª_ 	 laGb' B sf] lgb]{zfª\s slt xf]nf <

-r_ 	ca laGb' C sf] lgb]{zfª\s slt 
xf]nf < 

s'g} klg laGb'sf] lgb]{zfª\sn] To; laGb'sf] cjl:yltnfO{ hgfpFbf  
X – lgb]{zfª\sn] pb\ud laGb'eGbf slt PsfO bfofF jf afofF eGg] a'emfpF5 . 
To:t} Y – lgb]{zfª\sn] pb\ud laGb'eGbf slt PsfO dfly jf tn eGg] 
a'emfpF5 . 

17.2	n]vflrqdf lbOPsf laGb'x¿sf] cª\sg (Plotting the Given Points 
in the Rraph) 

lj|mofsnfk 3

laGb'x¿ A(6, 5), B (–3, 5), 
C (–4, –3) / D(4, –4) nfO{  
n]vflrqdf cª\sg ug{'xf];\ . 

;j{k|yd sIffsf ljBfyL{x¿ 
;d"xdf ljefhg eO{ cf cfˆgf 
u|fkm sfkLdf ;Fu}sf] lrqdf 
b]vfP h:t} u/L X – cIf /  
Y – cIf hgfpg] ;ª\Vof /]vfx¿ 
agfpg'xf];\\ . 

Y

Y'

X' XO

B
A

C

Y

Y'

X' XO

B (–3, 5) A (6, 5)

D (4, –4)
C (–4, –3)
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-s_ 	 A(6, 5) nfO{ n]vflrqdf cª\sg ug{ s] ug{'knf{, 5nkmn ug{'xf];\ .  

	 A df k'Ug, X – cIfdf pb\ud laGb' b]lv 6 PsfO bfofF hfg'kg]{ x'G5 . To;kl5 
ToxL laGb'af6 Y– cIfdf 5 PsfO dfly uO{ A(6, 5) cª\sg ug{'k5{ . 

-v_ 	To;} u/L j|mdzM laGb' B (-3, 5), C (–4, –3) / D(4, –4) nfO{ s;/L n]vflrqdf 
cª\sg ug{ ;lsG5 xf]nf < ;fyL;Fu klg 5nkmn ug{'xf];\ . 

-u_ 	 laGb' A / B larsf] b'/L slt x'G5 < laGb' A b]lv laGb' B ;Dd ju{ sf]7f ulGt 
u/]/ kQf nufpg'xf];\ . 

pbfx/0f 1

laGb'x¿  K (3, 4), L(–3, 4), M(3, –5) / N Pp6f cfotsf zLif{ laGb'x¿ x'g\ eg], 
-s_ 	 lbOPsf] laGb'x¿nfO{ n]vflrqdf cª\sg ug{'xf];\ . 

-v_ 	 laGb' N sf] lgb]{zfª\s kQf nufpg'xf];\ . 

-u_ 	 laGb' K / L ljrsf b'/L kQf nufpg'xf];\ . 

;dfwfg 

-s_ 	lbOPsf] laGb'x¿ K (3,4), L(-3,4), 
M(3,-5) nfO{ j|mdzM cª\sg u/L 
;Fu}sf] n]vflrqdf b]vfOPsf] 5 . 

-v_ 	laGb' N df k'Ug X- cIfdf pb\ud 
laGb'af6 3 PsfO afofF uO{ ToxLaf6 
5 PsfO tn hfg'kb{5 . t;y{ N 
sf] lgb]{zfª\s (–3, –5) x'G5 .

-u_ 	 laGb' K b]lv laGb' L larsf] sf]7f 
uGtL ubf{ 6 PsfO 5 . 

	 t;y{ K / L aLrsf] b'/L (KL) = 6 
PsfO 

Y

Y'

X' XO

L (–3, 4) K (3, 4)

M (3, –5)N
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1. 	 lrqdf lbOPsf HofldtLo cfs[ltx¿sf zLif{ laGb'x¿sf lgb]{zfª\sx¿ kQf  
nufpg'xf];\ .

2. 	 n]vflrqdf lbOPsf cfs[ltx¿sf] zLif{laGb'x¿sf] lgb]{zfª\s n]Vg'xf];\ . 

3. 	 tn lbOPsf k|To]s laGb'nfO{ n]vflrqdf cª\sg ug{'xf];\ . 

	 P(2, 2), Q(–3, 4), R(–2 ,0), S(4, –4), T(-5, –5)

4. 	 tnsf k|To]s laGb'x¿nfO{ n]vflrq agfO cªsg ug{'xf];\ . k|To]s laGb'nfO{ j|mdzM 
hf]8\g'xf];\ . o;/L hf]8\bf aGg] cfs[ltsf] gfd klg n]Vg'xf];\ . 

-s_ 	A(4, 0), B(4, 4), C(–2, 4) /  D (–2, 0) 
-v_ 	R(2, 3), S(2, –2) / T(–1, 2)

5. 	 laGb' A(–2, 3) , B(2, 3), C(–2, 4), D Pp6f cfotsf zLif{ laGb'x¿ x'g\ eg] 

-s_ 	lbOPsf laGb'x¿nfO{ n]vflrqdf cª\sg ug{'xf];\ . 

-v_ 	AB sf] nDafO slt xf]nf < 

-u_ 	CD sf] nDafO slt xf]nf < 

Y

Y'

X' XO

K L

M P

S

Q

C

D

B

AP

Q R

R

J

cEof; 17
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6.  	 laGb'x¿ J(–4, 4), K (4, 4), L(4, –4) / M Pp6f ju{sf zLif{laGb'x¿ x'g\ eg], 

-s_ 	lbOPsf] laGb'x¿nfO{ n]vflrqdf cª\sg ug'{xf];\ .

-v_ 	laGb' M sf] lgb]{zfª\s n]Vg'xf];\ . 

-u_ 	 laGb' JK sf] nDafO slt xf]nf < 

kl/of]hgf sfo{

Pp6f 7'nf] ;fOhsf] u|fkmk]k/df X – cIf / Y – agfpg'xf];\ . pSt  
u|fkmdf Pp6f lrq agfpg'xf];\ . pSt lrqsf] cjnf]sg u/L s'g}  
kfFrcf]6f laGb'x¿sf] lgb]{zfªsx¿ n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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18.0	 k'g/jnf]sg (Review)
tn lbOPsf lrqx¿sf] cjnf]sg u/L ;d"xdf ;fyLx¿;Fu 5nkmn u/L ;f]lwPsf 
k|Zgx¿sf] pQ/ vf]Hg'xf];\ M

-s_	 dfly lbOPsf s'g s'g lrqnfO{ b'O{ a/fa/ efudf afF8\g ;lsG5 < 

-v_	 dfly lbOPsf lrqx¿dWo] s'g s'g ;dldtLo lrqx¿ (Symmetrical  
figures) x'g\ 5'6\ofpg'xf];\ .

-u_	 s] dflysf lrqx¿nfO{  180° sf]0fdf 3'dfpFbf klg p:t} b]lvG5g\ <

● a/fa/ efudf afF8\g ;lsg] lrqnfO{ ;dldtLo lrq elgG5 .

●	s'g} klg lrqdf h'g /]vfaf6 lrqnfO{ b'O{ a/fa/ efudf k6\ofpg 
;lsG5 To; /]vfnfO{ ;dldltsf] cIf elgG5 . o:tf ;dldltsf cIf 
PseGbf a9L klg x'g ;S5g\ .

18.1 /]vf / laGb' ;dldlt (Line and Point Symmetry)

18.1.1. /]vf ;dldlt (Line Symmetry)

lj|mofsnfk 1

;a} ljBfyL{n] lbOPsf cfs[ltx¿sf] 6]«; ug'{xf];\ M 

	 lrq I 		  lrq II	 lrq III

kf7 18
;dldlt / 6];]n];g

(Symmetry and Tessellation)
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cfkm"n] 6«]; u/]sf lrqnfO{ 86 /]vf -;dldltsf] cIf_ b]vL a/fa/ efudf k6\ofpg'xf];\ .

-s_ 	lrq I nfO{ slt tl/sfn] b''O{ a/fa/ efu x'g] u/L k6\ofpg ;lsof] <

-v_ 	lrq II nfO{ slt tl/sfn] a/fa/ efu x'g] u/L k6\ofpg ;lsof] <

-u_ 	lrq III nfO{ slt tl/sfn] a/fa/ efu x'g] u/L k6\ofpg ;lsof] <

cfˆgf] a]Grsf ;fyLx¿;Fu 5nkmn ug'{xf];\ .

● 	 lrq I / lrq II nfO{ 1 tl/sfn] k6\ofpg ;lsG5 . t;y{ o;df /]vLo 
;dldltsf] cIf Pp6f dfq 5 .

● 	 lrq III nfO{ 2 tl/sfn] k6\ofpg ;lsG5 . t;y{ o;df /]vLo ;dldltsf] 
cIf 2 cf]6f 5g\ .

lj|mofsnfk 2

k|To]s ljBfyL{sf] Pp6f sfuhsf] kfgf lnO{ To;nfO{ lar efuaf6 lrqdf  
b]vfP h:t} u/L k6\ofpg'xf];\ . k6\ofOPsf] efunfO{ oyfjt\ /fvL k'gM csf]{ lt/af6 
Psk6s k6\ofpg'xf];\ .

	 (i)	 (ii)	 (iii)	 (iv)	 (v)

ca, t];f]{ lrqdf lbOPsf] cfs[lt agfpg'xf];\ . To;kl5 (iv) df h:t} u/L To;sf] 
aflx/L 3]/f s}FrL]]n] sf6\g'xf];\ / k6\ofOPsf] efunfO{ vf]Ng'xf];\ .

o;/L ag]sf cfs[ltdf sltcf]6f ;dldlt /]vfx¿ (Lines of Symmetry) ag],

5nkmn u/L kQf nufpg'xf];\ .

k|To]s lrqnfO{ b'O{ a/fa/ efudf afF8\g] 86 /]vf (dot line) nfO{ ;dldltsf] 
cIf (Axis of Symmetry) jf P]gf /]vf (Mirror line) klg eGg] u/LG5 .
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pbfx/0f 1

tn /]vf ;dldltsf] cIf / cfwf lrq lbOPsf] 5 . o;nfO{ k"/f ug'{xf];\ . /]vLo 
;dldltsf] cIfsf] ;ª\Vof klg kQf nufpg'xf];\ .

;dfwfg

	 oxfF /]vf ;dldltsf] cIfsf] cfwf/df lrq k"/f ubf{

	 /]vLo ;dldltsf cIfx¿sf] ;ª\Vof = 2 

18.1.2   laGb' ;dldlt (Point Symmetry)

lj|mofsnfk 3

;a} ljBfyL{x¿ pko'St ;d"xdf ljeflht eO{ k|To]s ;d"xn] lbOPsf] lrqnfO{  
kf/bzL{ Knfl:6sdf 6]«; ug'{xf];\ .

dflysf] lrqdf l7s ldNg] u/L s]Gb| O df k]lG;nsf] 6'Kkfn] lyr]/ 6]«; u/]sf] lrqnfO{ 
lj:tf/} 3'dfpg'xf];\ .

o;/L 3'dfpFbf,

● 	 slt l8u|Lsf] sf]0fdf 3'dfpFbf lrq -cfs[lt_ s]Gb|b]lv a/fa/ b'/Ldf t/ 
ljk/Lt lbzfdf cfOk'U5 <

● 	 klxn]sf] cj:yfdf cfOk'Ubf lrq -cfs[lt_ slt k6s vlK6of] <
● 	 laGb' ;dldltsf] >]0fL slt x'G5 < 
●	 ;fyLx¿;Fu 5nkmn u/L lgisif{ sIffdf k|:t't ug'{xf];\ .

O

A 

B
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lj|mofsnfk 4

cª\u|]hL j0f{dfnfsf s'g s'g cIf/x¿nfO{ laGb' ;dldltsf cfwf/df l7s laraf6 
(180° sf] sf]0fdf_ 3'dfpFbf cfs[lt s]Gb| laGb'b]lv a/fa/ b'/Ldf t/ ljk/Lt lbzfdf 
x'G5 <

laGb' ;dldltsf] >]0fL slt x'G5 < ;fyLx¿;Fu 5nkmn u/L sIffdf k|:t't ug'{xf];\ .

s'g} klg cfs[ltnfO{ s'g} lglZrt laGb'df 180° sf] sf]0fdf 3'dfpFbf s]Gb|b]lv  
a/fa/ b'/Ldf t/ ljk/Lt lbzfdf vlK6g] cj:yf cfpg'nfO{ laGb' ;dldlt ePsf] 
elgG5 .

pbfx/0f 2

lbOPsf] lrqnfO{ laGb' ;dldltsf] cfwf/df s]Gb| O df  
3'dfpFbf s:tf] cfs[lt aG5 < 

;dfwfg

oxfF lbOPsf] lrqnfO{ laGb' ;dldltsf] cwf/df -s]Gb| laGb' 
O df 180°_ 3'dfpFbf klxn]sf] lrqsf] pN6f] -ljk/Lt  
lbzfdf_ cfs[lt aG5 .

A

B
O

A

B
O

1. 	 tnsf lrqx¿df 86 /]vfnfO{ ;dldlt cIf dfg]/ k"/f ug'{xf];\ M

	 -s_	 -v_	 -u_

cEof; 18.1
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2. 	 tn lbOPsf lrqdf ;dldltsf] cIf / cfwf lrq lbOPsf] 5 . lrq k"/f ug'{xf];\ / 
/]vLo ;dldltsf cIfx¿sf] ;ª\Vof klg kQf nufpg'xf];\ M

	 -s_	 -v_	 -u_	 -3_

3.	 tnsf k|Tos] laGb' /]vfnfO{ 6]«l;ª ug'{xf];\ . k|To]sdf /]vLo ;dldltsf] cIf 
lvRg'xf];\ . /]vLo ;dldltsf] cIf sltcf]6f 5g\, kQf nufpg'xf];\ M

	 -s_	 -v_	 -u_

4. 	 tnsf lrqx¿nfO{ 6]«; u/L O laGb'df 180° sf] sf]0fdf 3'dfpg'xf];\ M

	 -s_  
O

	 -v_  

O

	 -u_	 -3_

5. 	 tn lbOPsf lrqx¿dWo] s'g s'g lrqx¿df laGb' ;dldlt 5g\, 5'6\ofpg'xf];\ M

	 -s_	 -v_	 -u_

	 -3_	 -ª_	 -r_

O
O
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6. 	 lbOPsf] tf;sf kQLx¿df ePsf] cfs[lt laGb' ;dldlt xf] jf xf]Og\, xf] eg]  
lsg <

18.2	 6];]n];g (Tessellation)
tn lbOPsf lrqx¿ cjnf]sg ug'{xf];\ . tL lrqx¿df s:tf s:tf cfs[ltx¿ slt 
sltcf]6f /x]sf 5g\ < ;Fu}sf ;fyL;Fu 5nkmn u/L ;"rL tof/ kfg'{xf];\ M

s] tkfO{Fsf] 3/df ePsf] gfª\nf], sfk]{6, 8f]sf], OF6fsf jf 9'ª\ufsf] kvf{n, km'6an 
cflbdf o:tf cfs[ltx¿ b]Vg'ePsf] 5 < tL cfs[ltx¿ s;/L /fv]sf 5g\ < ;Fu}sf] 
;fyL;Fu 5nkmn ug'{xf];\ .

kl/of]hgf sfo{

ljleGg /ªsf sfuh lnO{ To;nfO{ k6\ofO{ /]vLo ;dldlt / laGb' ;dld-
lt x'g] cfs[ltx¿ s}FrLn] sf6]/ sIffdf k|:t't ug'{xf];\ .

pQ/ 

(1 – 3) ;Dd lzIfsnfO{ b]vfpg'xf];\ .

!=	 s_ @	 v_ @	 u_ #	 3_ %	 ª_ $	 r_ #	 5_ $	 h_ %



242 ul0ft, sIff &

lj|mofsnfk 1

;a} ;d"xn] lrqdf b]vfP h:t} u/L /ª\uLg sfuhdf Pp6} gfksf lqe'hfsf/ 
cfs[ltx¿ agfO{ s}FrLn] sf6\g'xf];\ . ca lrqdf b]vfP h:t} u/L tL lqe'hfsf/ 
6'j|mfx¿ rf6{k]k/df 6fF:g'xf];\ . o;/L 6'j|mfx¿ 6fF:bf ;txdf vfnL 7fpF g/xg] u/L 
/ gvlK6g] u/L 6fF:g'xf];\ / 6];]n];gsf af/]df 5nkmn u/L sIffdf k|:t't ug'{xf];\ . 

Ps jf PseGbf a9L HofldtLo cfs[ltx¿ gvK6fOsg / vfnL 7fpF g/fvLsg 
;dtn ;tx 9fSg] jf 5f]Kg] k|lj|mofnfO{ 6];]n];g (Tessellation) elgG5 .

pbfx/0f 1

lbOPsf yf]Knfx¿ hf]8]/ lqe'hfsf/ 6];]n];g agfpg'xf];\ / /ª eg'{xf];\ .

;dfwfg

dflysf yf]Knfx¿ hf]8]/ lgDgfg';f/sf] lqe'hfsf/ 6];]n];g agfpg ;lsG5 .
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1.	 lbOPsf lrqx¿ lqe'hfsf/ 6];]n];g xf] jf xf]Og / lsg, kQf nufpg'xf];\ .

	 -s_	 -v_	 -u_

2. 	 tn b]vfOPsf] h:t} u/L lqe'hfsf/ 6];]n];g agfO{ k"/f ug'{xf];\ .

3. 	 lbOPsf yf]Knfx¿ hf]8]/ lqe'hfsf/ 6];]n];g agfpg'xf];\  / /ª eg'{xf];\ .

4.	 ;dsf]0f lqe'h / ;dafx' lqe'haf6 aGg] Ps Pscf]6f 6];]n];g agfpg'xf];\ .

kl/of]hgf sfo{

cfkm\gf] ljBfno, 3/sf] leQf, 3/df k|of]u u/Lg] afy?dsf 6fon, sfk]{6, 
km'6an / elnan cflbdf agfOPsf lrqx¿ cjnf]sg u/L lqe'hfsf/ 
6];]n];gx¿sf] lrq cfkm\gf] sfkLdf agfpg'xf];\ / /ª;d]t e/]/ sIffdf 
k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

cEof; 18.2
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19.0 k'g/jnf]sg (Review)
tn lbOPsf lrqx¿sf] cjnf]sg u/L ;f]lwPsf k|Zgx¿nfO{ ;fyLx¿lar 5nkmn 
u/L lgisif{ kQf nufpg'xf];\ .

lrq I lrq II

-s_	 lrq I df s] dflg;sf] cg'xf/ / P]gfdf b]lvPsf] cg'xf/ P]gfaf6 a/fa/  
b'l/df 5g\ < 

-v_	 lrq I df, s] dflg;sf] cg'xf/ / P]gfdf b]lvPsf] cg'xf/ p:t} / pq} 5g\ < 
-u_	 lrq II df s] lunf;nfO{ klxn]sf] :yfgaf6 lglZrt lbzfdf ;fbf{ cfsf/df 

kl/jt{g cfPsf] 5 < 

s'g} lglZrt lgoddf /xL s'g} j:t'sf] l:ylt (position) / gfkdf kl/jt{g 
x'g'nfO{ pSt j:t'sf] :yfgfGt/0f (Transformation) elgG5  . 

19.1 k/fjt{g (Reflection) 

lj|mofsnfk 1

;a} ljBfyL{x¿n] Ps Pscf]6f k]k/ lnO{ tn lrqdf b]vfP h:t} u/L laraf6 b'O{ 
a/fa/ efu x'g] u/L k6\ofpg'xf];\ . 

kf7 19
:yfgfGt/0f

(Transformation)
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ca sDkf;sf] r'Rrf] jf sndn] k6\ofOPsf] efusf lardf Pp6f Kjfn kfg{'xf];\  . 

To;kl5 lrqdf b]vfP h:t} u/L k6\ofOPsf] efunfO{ vf]Ng'xf];\ M 

sfuh k6\ofpFbf ag]sf] /]vfb]lv b'j} Kjfn;Ddsf] b'/L gfkL ;fyLx¿;Fu 5nkmn 
ug{'xf];\  . 

dflysf] 5nkmnaf6 lgDgfg';f/sf] lgisif{ kQf nufpg ;lsG5  . 

●	 b'O{cf]6f Kjfnx¿dWo] s'g} Pp6f KjfnnfO{ cfs[ltdfGbf csf]{ Kjfn To;sf] 
k|ltlaDa x'G5 . 

● 	 sfuh k6\ofpFbf ag]sf] /]vf k/fjt{gsf] cIf xf]  . 

● 	 k/fjt{g cIfaf6 cfs[lt / k|ltljDa a/fa/ b'/Ldf /x]sf] x'G5  . 

lj|mofsnfk 2

lbOPsf lrq cjnf]sg ug{'xf];\ / ;fyLx¿;Fu 5nkmn u/L ;f]lwPsf k|Zgx¿sf] 
pQ/ vf]Hg'xf];\

1 2 3 4 5 6 7 8 9 10 11 12

m
A

B B'

A'
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-s_	 lrqdf /]vf AB nfO{ k/fjt{g u/fpFbf ag]sf] k|ltljDa (image) s'g xf] < 

-v_ 	s] /]vf AB / /]vf A'B' p:t} / pq} 5g\ < 

-u_	 lrqdf k/fjt{gsf] cIf s'g xf] < 

-3_	 s] k/fjt{gsf] cIfb]lv  /]vf AB / /]vf A'B' ;Ddsf] b'/L a/fa/ 5 < 

-ª_	 s] jf:tljs cfs[lt -/]vf AB) / k|ltljDa -/]vf A'B') cg'¿k 5g\ < 

● 	 h'g /]vfsf cfwf/df k/fjt{g u/LG5, To; /]vfnfO{ k/fjt{gsf] cIf  
(axis of reflection) elgG5  . 

● 	 jf:tljs j:t' k/fjt{g eO{ aGg] cfs[ltnfO{ k|ltlaDa (Image) elgG5 . 

● 	 s'g} j:t' jf cfs[ltnfO{ k/fjt{g ubf{ cfs[lt / k|ltljDa k/fjt{gsf]  
cIfaf6 a/fa/ b'/Ldf kb{5g\  . 

● 	 s'g} klg HoldtLo lrq jf cfs[ltnfO{ k/fjt{g ubf{ jf:tljs cfs[lt / 
k|ltljDa cg'¿k x'G5g\\ .

-s_	  X – cIfdf k/fjt{g (Reflection on X- axis)

	 ;Fu}sf] u|fkmdf b]vfP h:t} u/L  
cfcfkm\gf] u|fkm sfkLdf X - cIf (XOX' ) 
/ Y- cIf (YOY') lvRg'xf];\  . ca u|fkmdf 
s'g} laGb' A lnP/ XOX'  af6 k/fjt{g 
u/fpg'xf];\ / pSt laGb'nfO{ A' gfd 
lbg'xf];\  . X- cIfaf6 A ;Ddsf] b'/L 
/ X- cIfaf6 A' ;Ddsf] b'/L a/fa/ 
x'g'kb{5  . 

	 To;kl5 u|fkmdf laGb' A' sf] lgb{]zfª\s 
ug]/ n]Vg'xf];\  . To;}u/L A sf] lgb{]zfª\s 
slt x'G5 < ;fyLx¿;Fu 5nkmn ug{'xf];\ . 

	 oxfF u|fkmdf laGb' A sf] lgb{]zfª\s (4, 5) 
/ A' sf] lgb{]zfª\s (4, –5) 5  . 

	 laGb' A(1, 2) / laGb' B(4, 3) nfO{ hf]8\bf aGg] /]vfv08nfO{ X- cIfdf k/fjt{g 
ug{'xf];\ / aGg] k|ltljDanfO{ u|fkmdf b]vfO{ ;fyLx¿;Fu 5nkmn u/L sIffdf 
k|bz{g ug{'xf];\  . 

Y

Y'

X' XO

A (4, 5)

A' (4, –5)
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pbfx/0f 1

laGb' P(–3, 2) nfO{ u|fkmdf cª\sg u/L X- cIfaf6 
k/fjt{g u/fO{ u|fkmdf b]vfpg'xf];\  . 

;dfwfg 

oxfF p(x, y) = P (–3, 2) 
ca u|fkmdf P(–3, 2) nfO{ 

	 X- cIfaf6 k/fjt{g ubf{, 

	 P(–3, 2) sf] k|ltljDa P'(–3, –2) eof]

t;y{ P(x', y') = P'(–3, –2) 
-v_	 Y- cIfdf k/fjt{g (Reflection on Y- axis) 
	 ;Fu}sf] u|fkmdf b]vfP h:t} u/L cfcfkm\gf] 

u|fkm sfkLdf s'g} laGb' B nfO{ YOY' 
af6 k/fjt{g u/fpg'xf];\ o;sf] k|ltlaDa 
YOY' /]vfaf6 laGb' B sf] a/fa/ b'/Ldf 
kb{5 . o;nfO{ B' gfd lbg'xf];\ . 

	 ca B / B' sf] lgb{]zfª\s ug]/ slt slt 
x'G5 < ;fyLx¿;Fu 5nkmn u/L n]Vg'xf];\  . 
oxfF u|fkmdf laGb' B sf] lgb{]zfª\s (–3, 4) 
/ B' sf] lgb{]zfª\s (3, 4) 5 . 

pbfx/0f 2

laGb' M(–4, –5) nfO{ u|fkmdf cªsg u/L  
Y- cIfaf6 k/fjt{g u/fO{ u|fkmdf b]vfpg'xf];\ . 

;dfwfg 

oxfF M(x, y) = M (–4, –5) 
ca u|fkm k]k/df M(–4, –5) nfO{ Y- cIfaf6 
k/fjt{g ubf{, M(–4, –5) sf] k|ltljDa M'(4, –5) 
eof] t;y{, M'(x', y') = M' (4, –5) x'G5 . 

Y

Y'

X' XO

B' (3, 4)B (–3, 4)

Y

Y'

X' XO

P

P'

Y

Y'

X' XO

M(–4, –5) M'(4, –5)
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1.	 lbOPsf HofldtLo cfs[ltx¿nfO{ m cIf -X–cIf jf Y–cIf_ df k/fjt{g u/L 
k|ltlaDa lrq lvRg'xf];\ .

	 -s_	 -v_

	 -u_	 -3_	

2.	 tnsf HofldtLo cfs[ltx¿nfO{ k/fjt{gsf] cIf XX' (X-cIf) df k/fjt{g ubf{ aGg] 
k|ltlaDa n]Vg'xf];\ .

-s_	laGb' A	 -v_	 laGb' M	 -u_	 laGb' R 
-3_	 /]vf AC	 -ª_	 /]vf PQ	 -r_	 /]vf KL 
-5_	 RST	 -h_	 UVW

A

P

Q
B

C K

L
V

W

U

R

R

S T

M

X' X

m

m

m m

cEof; 19.1
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3.	 lbOPsf HofldtLo lrqx¿nfO{ Y-cIfdf k/fjt{g ug'{xf];\ / aGg] k|ltljDa kQf 
nufpg'xf];\ . 

-s_	laGb' F	 -v_	laGb' T
-u_	 /]vf PQ	 -3_	/]vf MN

-ª_	 ABC	 -r_	 JKL

4.	 n]vflrqsf] k|of]u u/L lbOPsf lgb{]zfª\sx¿ nfO{ X- cIfdf k/fjt{g u/L 
k|ltlaDasf] lgb{]zfªs kQf nufpg'xf];\ M

	 -s_	 (1, 2) 	 -v_	 (3, 2) 	 -u_	 (–4, 4) 

	 -3_	 (–2, 6) 	 -ª_	 (8, –7) 	 -r_	 (9, –10) 

	 -5_	 (–6 –9) 	 -h_	 (–5, -8)	 -em_	 (–9, 7) 
5.	 k|Zg (4) sf laGb'x¿nfO{ Y-cIfaf6 k/fjt{g u/L u|fkmk]k/df eg{'xf];\ .

6.	 laGb' T' (3,-4) nfO{ X– cIfaf6 k/fjt{g ug{'xf];\ / T sf] lgb{]zfª\s kQf  
nufpg'xf];\ . /]vf TT' sf] b'/L kQf nufpg'xf];\ .

7.	 laGb' P(4, 5) nfO{ Y– cIfaf6 k/fjt{g ug{'xf];\ . P' sf] lgb{]zfª\s / /]vf PP' 
sf] b'/L kQf nufpg'xf];\ . 

F
Y

Y'

T

M

N

Q

J

KL

P
A

B C

kl/of]hgf sfo{

cfˆgf] 3/, ljBfno, af6fdf x'g] u/]sf] k/fjt{gsf kfFrcf]6f cj:yfx¿sf]  
vf]hL u/L l6kf]6 ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .
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pQ/ 

4.	 -s_	 (1, –2)	 -v_	 (3, –2)	 -u_	 (–4, –4)	
	 -3_	 (–2, -6) 	 -ª_	 (8, 7)	 -r_	 (9, 10)
	 -5_	 (–6, 9) 	 -h_	 (–5, 8)	 -em_	 (–9, –7) 
5. 	 -s_	 (–1, 2) 	 -v_	 (–3, 2) 	 -u_	 (4, 4) 	
	 -3_	 (2, 6) 	 -ª_	 (–8, –7)	 -r_	 (–9, –10)
 	 -5_	 (6, –9) 	 -h_	 (5, –8)	 -em_	 (9, 7) 
6.	 T'(3, 4)	 7.	 P' (–4,5)  

19.2 	lj:yfkg (Displacement) 

lj|mofsnfk 1

;a} ljBfyL{n] cfcfkm\gf sfkLdf Pp6f l;wf /]vf sf]g'{xf];\ . lrqdf b]vfP h:t} u/L 
Tof] /]vfsf] Ps 5]pdf O/]h/ /fVg'xf];\ / O/]h/sf] rf/cf]6} s'gfdf yf]Knf lbP/ gfd 
ABCD /fVg'xf];\ .

A
D

B

C
A'

D'

B'

C'

To;kl5 O/]h/nfO{ l3;f/]/ ToxL /]vfdf cufl8 ;fg'{xf];\ / O/]h/sf] rf/cf]6} s'gfdf 
yf]Knf lbO{ A', B', C' / D' gfdfª\sg ug'{xf];\ . 

ca ;fyLx¿;Fu 5nkmn u/L tnsf k|Zgx¿sf] pQ/ vf]Hg'xf];\ 

-s_	 AA', BB', CC'  / DD' sf] ;DaGw s] xf]nf <
-v_ 	s] O/]h/sf] :yfg lglZrt lbzfdf kl/jt{g eof] <
-u_ 	s] cfs[lt / k|ltlaDa cg'¿k 5g\ <

ca dflysf lj|mofsnfksf cfwf/df lj:yfkgsf] kl/efiff n]vL cfkm"n] n]v]sf]  
kl/efiffnfO{ ;fyLn] n]v]sf] kl/efiff;Fu t'ngf u/L x]g{'xf];\ .



ul0ft, sIff & 251

1. 	 tn lbOPsf laGb' tyf /]vfv08x¿nfO{ lbOPsf lbzf / kl/df0fdf lj:yfkg 
ug'{xf];\ .

	 -s_	 -v_	 -u_	 -3_	

	 -ª_	 -r_	 -5_

5 cm
A B

7 cm
P 10 cm

X 10 cm

8 cm

P

Q

3.5 cm
M N 6.5

 cm

X

Y

●	 s'g} klg j:t'nfO{ lglZrt lbzf / b'/Ldf ;fg{' jf :yfgfGt/0f ug'{nfO{ 
lj:yfkg elgG5 .

● 	 lj:yfkgsf nflu lj:yfkgsf] kl/df0f jf gfk / lbzf pNn]v ug'{kb{5 .
● 	 lj:yfkgdf cfs[lt / k|ltlaDa cg'¿k x'G5g\\ .
● 	 s'g} klg laGb'nfO{ lj:yfkg ubf{ lbOPsf] kl/df0f / lbzfdf ;dfgfGt/ /]vf 

lvRg'k5{ .

pbfx/0f 1

;Fu}sf] /]vfv08 PQ nfO{ ls/0f /]vf ON sf] kl/df0f /  
lbzfdf lj:yflkt ug'{xf];\ .

;dfwfg

-s_ 	laGb' P af6 ON sf] lbzf / kl/df0f ;Fu a/fa/  
/ ;dfgfGt/ x'g] u/L PP' lvRg'xf];\ .

-v_ 	laGb' Q af6 ON  sf] lbzf / kl/df0f;Fu a/fa/  
/ ;dfgfGt/ x'g] u/L QQ'  lvRg'xf];\ .

-u_ 	 P' / Q' nfO{ hf]8\g'xf];\ . o;/L P'Q' g} /]vfv08 PQ sf] 
cfjZos k|ltlaDa xf] .

O

O

N

N

P

P

P'
Q

Q

Q'

cEof; 19.2
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2. 	 /]vf XY nfO{ OK sf] gfk / lbzfdf lj:yfkg ug'{xf];\ .

3. 	 /]vf PQ  nfO{ OM sf] gfk / lbzfdf lj:yfkg ug'{xf];\ .

4. 	 tnsf k|To]s HofldtLo cfs[ltsx¿nfO{ lbOPsf] lbzf / kl/df0fdf lj:yfkg ubf{ 
aGg] k|ltlaDa lvRg'xf];\ .

	 -s_	 -v_	 -u_

5. 	 Pp6f aRrf lrKn]6L v]Nbf lrKn]/ 4m tn cfof] eg] s] of] lj:yfkg xf], sf/0f 
lbg'xf];\ .

6. 	 e'OFdf Pp6f dfq 6'Kkf] ;dft]/ 1 ld6/ cfkm"lt/ tfGbf afFsL ;a} 6'Kkfx¿ pxL 
lbzf / kl/df0fdf :yfgfGt/0f xf]nfg\ <

7. 	 Pp6f k':tsnfO{ Go'hlk|G6 jf 8«Oª k]k/ dfly /fv]/ 10 cm cufl8 ;fbf{ s] 
k':tssf afFsL ;a} s'gfx¿ pxL lbzf / kl/df0fdf :yfgfGt/0f xf]nfg < s] 
of] lj:yfkg xf] <

X Y

K

O

Q

M

P

O

A

B C

L

M
N

Q

X

Z

Y

kl/of]hgf sfo{

Pp6f sfuhdf Pp6f l;wf /]vf sf]g'{xf];\ . pSt /]vfsf] dfly Pp6f s'g} laGb' 
A lng'xf];\ . ca To; laGb'nfO{ t];|f] /]vfdf bfofFlt/ 15cm sf] kl/df0fdf 
lj:yfkg u/L k|ltlaDa kQf nufpg'xf];\ . pSt cfs[ltnfO{ sIffdf k|:t't 
ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .
pQ/ 
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20.0 k'g/jnf]sg (Review) 
;Fu}sf] sDkf;sf] lrqsf] cjnf]sg u/L tnsf k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	  pSt pks/0f s] sfdsf nflu k|of]u u/LG5 < 

-v_	 pks/0fdf ePsf] N, S, E, W n] s] s] hgfpF5 < 

-u_	 pks/0fdf l;of] s'g lbzflt/ kms{]sf] 5 < 

-3_	 pSt pks/0fdf s'g lbzfnfO{ cfwf/ lbzf dflgPsf] x'G5 <

-ª_	 pks/0fdf ePsf] NE, SE, SW, NW n] s] s] hgfpF5 < 

N ⇒ pQ/ (North)
S ⇒ blIf0f (South)
E ⇒k"j{ (East)
W ⇒ klZrd (West)

NE ⇒ pQ/ k"j{ (North East)
SE ⇒ blIf0f k"j{ (South East)
SW ⇒ blIf0f klZrd (South West)
NW ⇒ pQ/ klZrd (North West)

20.1 lbzf l:ylt (Bearing) 

lj|mofsnfk 1

cfˆgf] a]Grdf a;]sf ;fyLx¿sf] Pp6f ;d"x agfpg'xf];\  . 

k|To]s ;d"xn] Pp6f Pp6f sfuhsf kfgf lng'xf];\ / lrqdf b]vfP h:t} u/L 
kfgfnfO{ l7s laraf6 b'O{ k6s k6\ofpg\xf];\  . 

kf7 20
lbzf l:ylt / :s]n 8«Oª

(Bearing and Scale Drawing )
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km]l/ s'gfaf6 pSt kfgfnfO{ b'O{ k6s k6\ofpg'xf];\ .

  

To;kl5 k6\ofPsf] efunfO{ vf]Ng'xf];\ 
/ lrqdf b]vfP h:t} u/L k6\ofOPsf 
7fpFdf ag]sf /]vfsf 5]pdf gfdfª\sg 
u/L ;fyLx¿;Fu 5nkmn u/L tnsf 
k|Zgx¿sf] pQ/ vf]Hg'xf];\  M

-s_	 cfkm'n] agfPsf] gd'gf -lrq_df 
sltcf]6f lbzfx¿ 5g\ < ltgLx¿ 
s] s] x'g\ < 

-v_	 pQ/ k"j{ lbzf b]vfpg] /]vfn] slt l8u|Lsf] sf]0f agfPsf] 5 < 

-u_	 pQ/ / pQ/ k"j{ lbzf b]vfpg] /]vflar slt l8u|Lsf] sf]0f 5, gfKg'xf];\  . 

-3_	 s] pQ/ / klZrd, klZrd / blIf0f tyf blIf0f / k"j{ b]vfpg] /]vfx¿lar 		
klg 90° sf sf]0f ag]sf 5g\ < 

-ª_	 s] pQ/ / pQ/ klZrd, klZrd / blIf0f klZrd tyf blIf0f k"j{ b]vfpg] 		
;a} /]vfx¿n] cfk;df 45°/45° sf sf]0f agfPsf 5g\ < 

s'g} Pp6f :yfgdf pQ/ lbzf hgfpg] /]vfnfO{ cfwf/ dfg]/ 38Lsf] ;'O{sf] 
lbzfdf s'g} b'O{ :yfglarsf] b'/LnfO{ tLg cª\sdf sf]0fsf ¿kdf k|:t't ug{] 
tl/sfnfO{ lbzf l:ylt (Bearing) elgG5  . 

blIf0f klZrd 
(SW)

pQ/ klZrd 
(NW)

klZrd 
(W)

blIf0f k"j{ (SE)

pQ/ k"j{ (NE)
pQ/ (N)

k"j{ (E)

blIf0f (S)

045°
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20.1.1   gS;f k9fO (Map reading) 

lj|mofsnfk 2

;Fu}sf] lrqdf s'g} gu/kflnsfsf s]xL 
:yfgx¿ b]vfOPsf] 5 . pSt lrqnfO{ 
sfkLdf 6]«; ug'{xf];\ . gu/kflnsf 
ejgnfO{ cfwf/ dfgL ;fyLx¿;Fu 
5nkmn u/]/ lgDglnlvt :yfgx¿sf] 
lbzfl:ylt kQf nufpg'xf];\ / sIffdf 
k|:t't ug'{xf];\ . 

-s_	 ljBfno	 -v_	dlGb/

-u_	 a;kfs{	 -3_	 k|x/L sfof{no

-ª_	 c:ktfn	 -r_	kfgL 6\ofª\sL

a;kfs{

dlGb/
ljBfno

gu/kflnsf ejg

rf}tf/f

kfgL 6\ofª\sL

k|x/L sfof{no

c:ktfn

20.2 :s]n 8«Oª (Scale Drawing) 

lj|mofsnfk 3

;a} ljBfyL{x¿ pko'St ;d"xdf a:g'xf];\ . lbOPsf] cj:yfsf] cWoog u/L tnsf 
k|Zgx¿af/] ;d"xdf 5nkmn ug{'xf];\ / sIffdf k|:t't ug'{xf];\ . 

elnan sf]6{

:s]n  1:200 (1 cm = 200 cm)

4.
5 

cm

af
lx
/L
 l
s
gf

/f

k|x
f/
 /

]v
f

k|x
f/
 /

]v
f

d
Wo

 /
]v
f

3 cm 3 cm

9 cm

1.5 cm1.5 cm
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j|m=;= /]vfsf] gfd
gS;fsf] 

/]vfsf] gfk 
jf:tljs 

sf]6{sf] gfk 

jf:tljs sf]6{ 
/ gS;fsf] 

gfksf] cg'kft 
lgisif{

1 sf]6{sf] nDafO 9 cm 18 m 1:200

2 . sf]6{sf] rf}8fO
3 . dWo /]vfb]lv 

k|xf/ /]vf– 
;Ddsf] b'/L

● 	 jf:tljs sf]6{sf] rf}8fO / gS;fsf] rf}8fOsf] cg'kft slt 5 < 
● 	 jf:tljs sf]6{sf] nDafO / gS;fsf] nDafOsf] cg'kft slt 5 < 
● 	 gS;fsf] dWo /]vfb]lv k|xf/ /]vf;Ddsf] b'/L 6 cm 5 eg] jf:tljs b'/L 

slt xf]nf < 
● 	 dflysf] elnan sf]6{nfO{ :s]n 1 cm = 1 OGr lnP/ 8«Oª k]k/df gS;f 

tof/ ug'{xf];\ .
● 	 dflysf] 5nkmnsf cfwf/df s] lgisif{ lgsfNg ;lsG5 < 

1.	 lglZrt :s]nsf] k|of]u u/L Hofb} 7'nf / Hofb} j:t'nfO{ /]vfª\sg ug{ 
;lsG5 . 

2.	 :s]ndf jf:tljs j:t' / lrq -gS;f_ lvr]/ cfjZostfcg';f/ 7'nf] jf 
;fgf] gfk lnP/ lglZrt cg'kft agfOG5 . 

3.	 lglZrt :s]nsf] k|of]u u/L gS;faf6 j:t'sf] jf:tljs gfk lgsfNg 
;lsG5 . 

pbfx/0f 1

1 cm = 500 m sf] :s]n k|of]u u/L Pp6f gS;f tof/ ubf{ b'O{ :yfglarsf] gS;fsf] 
b'/L 9cm  eP pSt b'O{ :yfgx¿larsf] jf:tljs b'/L slt xf]nf < 

;dfwfg 
oxfF :s]n 1 cm = 500 m jf:tljs b'/L

:s]n 9cm = (9 × 500) m = 4500 m 
t;y{, b'O{7fpF larsf] jf:tljs b'/L= 4500m



ul0ft, sIff & 257

1.	 sIffsf ljBfyL{x¿ lrqdf b]vfP h:t} u/L rp/df plePsf 5g\ eg] tnsf 
k|Zgx¿sf] pQ/ lbg'xf];\ .

-s_	bf]h{] plePsf] :yfgsf] lbzfl:ylt s'g xf] < 
-v_	hfls/ plePsf] lbzfl:ylt s'g xf] < 
-u_	 s] ;'s'dfof / rd]nL plePsf] lbzfl:ylt  

ldN5 < 

2.	 tn lbOPsf] lrqsf cfwf/df ;f]lwPsf k|Zgx¿sf]  
hjfkm n]Vg'xf];\ M 

-s_	:yfg O af6 laGb' A sf] lbzfl:ylt 
kQf nufpg'xf];\ . 

-v_	:yfg O af6 laGb' C sf] lbzf l:ylt 
kQf nufpg'xf];\  . 

-u_	 :yfg O af6 laGb' F sf] lbzf l:ylt 
kQf nufpg'xf];\  .

-3_	 :yfg O af6 laGb' B sf] lbzf l:ylt 
kQf nufpg'xf];\ 

3.	 g]kfnsf] jf:tljs gS;f cjnf]sg u/L tn ;f]lwPsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M

-s_	kf]v/faf6 g]kfnuGhsf] lbzfl:ylt n]Vg'xf];\ .   

-v_	sf7df8f}Faf6 dgfª\sf] lbzfl:ylt n]Vg'xf];\ .

-u_	 hgsk'/af6 tfKn]h'ªsf] lbzfl:ylt n]Vg'xf];\ .

4.	 tnsf k|Zgx¿df b'O{ :yfg larsf] jf:tljs b'/L kQf nufpg'xf];\  M

-s_	b'O{ :yfglarsf] gS;fsf] b'/L = 9 cm [:s]n 1 cm = 200m]
-v_	b'O{ :yfglarsf] gS;fsf] b'/L = 3.5 cm,  [:s]n 1 cm = 500 ft]
-u_	 306f3/ / 38Lcjf{ kf]v/Llarsf] gS;fsf] b'/L = 5.3 cm,   

[ :s]n 1 cm = 1000 m]
5.	 Pp6f rp/sf] jf:tljs nDafO 125 m / 75 m 5  . 1 cm : 10 cm sf] 

cg'kft lnP/ rp/sf] /]vfª\sg ug{'xf];\ . 
6.	 1cm n] jf:tljs 2 lkm6 hgfpg] u/L 20 ft nDafO / 18 ft rf}8fO ePsf] 

sIffsf]7fsf] lrq agfP/ b]vfpg'xf];\ . 

O

C
A

E

D

B

F

cEof; 20

rd]nL

k]Daf

hfls/

lht'

bf]h]{

k|df]b

k|ltef

;'s'dfof
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7. 	 lrqdf lbOPsf] lah'nLsf] vDaf 1:100 cm sf] :s]ndf agfOPsf] 
5 . ?n/n] gfk]/ vDafsf] jf:tljs prfO kQf nufpg'xf];\\ .

8.	 ljBfnosf] rp/df uP/ k|Zg g= ! sf] lrqdf b]vfP h:t} u/L 
k|To]s lbzfdf Ps Ps hgf ;fyLx¿ pleP/ lbzf l:ylt kQf 
nufpg'xf];\ . k|To]s ;fyLnfO{ lbzfl:yltsf] gfdn] af]nfpg'xf];\ . 

kl/of]hgf sfo{

g]kfnsf] gS;f lnP/ s'g} k|b]zsf] ;b/d'sfdnfO{ s]Gb| dfgL cf7cf]6f 
lbzf (N, S, E, W, SE, SW, NW, NE) df kg{] Ps Pscf]6f :yfgsf] gfd 
n]Vg'xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

ldl>t cEof;

1. 	 cf;Gg sf]0f (Adjacent angles) sf] kl/efiff n]Vg'xf];\ .

2. 	 sDkf;sf] k|of]u u/]/ tn lbOPsf sf]0fx¿ lvRg'xf];\ M

	 -s_ 1050 		  -v_ 1350 		  -u_ 1500

3.	 lbOPsf lrqsf cfwf/df x / y sf] dfg kQf nufpg'xf];\ M

	 -s_					     -v_

xo 60°
85°

yo

xo
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4. 	 tnsf lrqx¿dWo] s'g s'g cfs[ltx¿ cg'¿k 5g\, 5'6\ofpg'xf];\ M

	 -s_	 -v_	 -u_

5. 	 tkfOsf 3/ ;d'bfodf kfOg] s'g} kfFrcf]6f cg'¿k cfs[ltx¿sf gfd n]Vg'xf];\ .

6. 	 tnsf k|To]s laGb'x¿nfO{ n]vflrq agfO{ cª\sg ug'{xf];\ . k|To]s laGb'nfO{ j|mdzM 
hf]8\b} hfg'xf];\ . o;/L aGg] cfs[ltsf] gfd klg n]Vg'xf];\ .

		  A(-4,2), B(4, 3), C(2, -5)

7. 	 Pp6f lqe'h PQR sf] /rgf ug'{xf]; h;df PQ = PR = 4 cm / QR = 5 cm 
5 .

8. 	 olb Pp6f cfotsf] nDafO 3 cm / rf}8fO 4 cm 5 eg] pSt cfotsf] 
ljs0f{sf] nDafO slt xf]nf <

9.	 1 cm  n] jf:tljs 10 m hgfpg] u/L 90 m nDafO / 45 m  rf}8fO ePsf] 
km'6an d}bfgsf] lrq agfpg'xf];\ .

10.	 tnsf cª\sx¿dWo] s'g s'g cª\sx¿df /]vLo ;dldlt 5g\ / lsg, kQf 
nufpg'xf];\ .

11. 	/]vLo ;dldlt x'g] cª\u|]hL cIf/x¿dWo] V df Pscf]6f / H df b'O{cf]6f /]vf 
;dldltsf cIf x'G5g\\ . o:t} c¿ /]vLo ;dldlt x'g] cª\u|]hL cIf/x¿ kQf 
nufO{ ;"rL tof/ kfg{'xf];\ .

12.	 tnsf egfOx¿ l7s 5g\ jf 5}gg\, 5'6\ofpg'xf];\ M

-s_ 	ju{sf ;a} u'0fx¿ cfotdf klg x'G5g\\ .

-v_ 	ju{sf b'a}} ljs0f{x¿ cfk;df a/fa/ x'G5g\\ .

-u_ 	cfotsf ;a} u'0fx¿ ;dfgfGt/ rt'e'{hdf x'G5g\\ .

-3_ 	;dafx' rt'e'{hsf ;a} u'0fx¿ cfotsf u'0f;Fu ldN5 .

3
5

4

3

5

4

5

4 4
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13.	 tn lbOPsf laGb'x¿sf] lgb]{zfª\sx¿ n]Vg'xf];\ M

	

F
H

B
C

D
E

G

A

O

Y

X

14.	 tnsf k|To]s lrqdf /]vLo ;dldltsf] cIfx¿ lvRg'xf];\ / /]vLo ;dldltsf 
cIfx¿sf] ;ª\Vof klg n]Vg'xf];\ M

	 -s_	 -v_	 -u_	 -3_

	 -ª_	 -r_	 -5_

15.	 Pp6f uf8L T :yfgaf6 200 km k"j{sf] :yfg S df k'u]sf] 5 . uf8Ln] S af6 
csf]{ klZrddf kg]{ :yfg U df 300 km  sf] ofqf u/]5 . of] hfgsf/LnfO{  
:s]n 8«Oª u/L lgDglnlvt s'/f kQf nufpg'xf];\ MM

-s_ T  af6 U ;Ddsf] b'/L	 -v_	 U af6 T ;Ddsf] lbzfl:ylt

16.	 ;Fu}sf] lrqdf s]xL :yfgx¿ b]vfOPsf] 5 . lrqnfO cEof; k'l:tsfdf 6]«; 
u/L / sf7df8f}FnfO{ cfwf/ dfgL lgDglnlvt :yfgx¿sf] lbzfl:ylt kQf  
nufpg'xf];\ .
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sf7df8f}F

uf];fOs'08

tftf]kfgL
b]j3f6

bf]nvf

knfGrf]s
eujtLkgf}tL

hgsk'/

-s_	uf];fOs'08

-v_	tftf]kfgL

-u_	 b]j3f6

-3_	 bf]nvf

-ª_	 knfGrf]s eujtL

-r_ 	kgf}tL

-5_	hgsk'/

17.	 lrqdf Pp6f ufpFsf] d'Vo 
7fpFx¿ b]vfOPsf] 5 . olb  
:s]n 1 cm = 100 m eP ?n/  
k|of]u u/L :j:Yo rf}sLaf6 
lgDglnlvt 7fpFx¿sf] jf:tljs 
b'/L kQf nufpg'xf];\ M

-s_	dlGb/	
-v_	kfgLsf] d'xfg
-u_	 ljBfno	 -3_	xf6ahf/
-ª_	 x'nfs sfof{no

:jf:Yo
rf}sL

dlGb/

kfgLsf]
d'xfg

ljBfno

xf6ahf/

x'nfs
sfof{no

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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21.0	 k'g/jnf]sg (Review) 
Pp6f k':ts k;ndf Ps dlxgfdf k|To]s lbg laj|mL ePsf k':tssf] ;ª\VofTds 
ljj/0f o;k|sf/ 5 M

	 13,	 14,	 13,	 16, 	 18, 	 20
	 13, 	 25, 	 10, 	 18, 	 12, 	 10
	 28, 	 25, 	 12, 	 15, 	 17, 	 15
	 25, 	 24, 	 20, 	 10, 	 25, 	 18
	 20, 	 22, 	 18, 	 15, 	 13, 	 20

dflysf] hfgsf/LnfO{ tnsf] h:t} tflnsf agfP/ e/L tflnsf k"/f ug'{xf];\ .

k':tssf] 
;ª\Vof

ldnfg lrx\g af/Daf/tf ;l~rt af/Daf/tf

13 .... 4 4

14 1 4 + 1 = 5

dflysf] tflnsfnfO{ s:tf] tflnsf elgG5, ;fyLx¿lar 5nkmn u/L lgisif{ lgsfNg'xf];\ .

kf7 21
tYofª\ssf] k|:t'tLs/0f

(Presentation of Data)
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21.1 /]vflrq (Line Graph)
lj|mofsnfk 1

Pp6f k':ts laj|m]tfn] Ps xKtfdf laj|mL u/]sf ul0ft ljifosf] kf7\ok':tsx¿sf] 
;ª\VofnfO{ 8f]Ndfn] lgDg /]vflrqdf k|:t't u/Lg\ . lbOPsf] /]vflrqsf] cWoog u/L 
lgDglnlvt k|Zgx¿sf af/]df 5nkmn ug'{xf];\ M

Y

XO

45
40
35
30
25
20
15
10
5

cfOtaf/ ;f]daf/ dª\unaf/ a'waf/ laxLaf/ z'j|maf/ zlgaf/

ul
0f
t 

k':
ts

s
f] 
;
ª\V

of

af/x¿

-s_	 ;f]daf/ sltcf]6f ul0ft k':ts laj|mL eP5 <

-v_	 z'j|maf/ sltcf]6f ul0ft k':ts laj|mL eP5 <

-u_	 s'g s'g af/ a/fa/ ;ª\Vofdf ul0ft k':ts laj|mL eP5 <

-3_	 s'g af/ ;a}eGbf a9L ul0ft k':ts laj|mL eP5 <

lbOPsf r/ d"No / To;sf] af/Daf/tfnfO{ u|fkmdf cª\lst u/L j|mdzM l;wf 
/]vfx¿n] hf]8\bf aGg] lrqnfO{ /]vflrq (Line Graph) elgG5 .

/]vflrq agfpFbf ckgfpg'kg]{ r/0fx¿

1. 	lbOPsf] tYofª\snfO{ tflnsfdf /fVg'k5{ .
2. 	af/Daf/tfnfO{ Y – cIfdf / r/ d"No -kl/df0f_ nfO{ X – cIfdf /fVg'k5{ .
3. 	pko'St :s]nsf] 5gf]6 ug'{k5{ .
4. 	laGb'x¿nfO{ u|fkmdf k|:t't u/L k|To]s laGb'nfO{ /]vfv08n] hf]8\g'k5{ .
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pbfx/0f 1

Pp6f df]afOn k;ndf 5 dlxgfdf laj|mL ePsf] df]afOnsf] ljj/0f tnsf] /]vflrqdf 
b]vfOPsf] 5 . pSt /]vflrqsf] cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ lbg'xf];\ .

df]afOnsf] laj|mL ljj/0f

-s_	s'g dlxgfdf ;a}eGbf a9L df]afOn laj|mL ePsf] 5 <

-v_	s\'g dlxgfdf ;a}eGbf sd df]afOn laj|mL ePsf] 5 <

-u_	 c;f]h dlxgfdf slcf]6f df]afOn laj|mL ePsf] /x]5 <

-3_	 k|:t't /]vflrqnfO{ af/Daf/tf tflnsfdf b]vfpg'xf];\ .

;dfwfg
oxfF,

lbOPsf] /]vflrqsf cfwf/df dfly lbOPsf k|Zgx¿sf pQ/ o;k|sf/ 5g\ <

-s_ kmfNu'0f dlxgfdf ;a}eGbf a9L (35 cf]6f_ df]afOn laj|mL ePsf] 5 .

-v_ k'; dlxgfdf ;a}eGbf sd 10 cf]6f df]afOn laj|mL ePsf] 5 .

-u_ c;f]h dlxgfdf 20 cf]6f df]afOn laj|mL ePsf] 5 .

dlxgf c;f]h sflt{s dª\l;/ k'; df3 kmfNu'0f

df]afOn ;ª\Vof 20 30 15 10 20 35

Y

XO

35
30
25
20
15
10
5

c
;
f]h

s
flt

{s
d
+l;

/ k'i
f

d
f3

km
fN
u'0

f

la
j|m
L 
;
ª\V

of
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pbfx/0f 2

jiff{ofddf s'g} 7fpFdf nuftf/ 5 lbg;Dd k/]sf] jiff{sf] dfkg o;k|sf/ 5 M 

lbg cfOtaf/ ;f]daf/ dª\unaf/ a'waf/ laxLaf/ z'j|maf/

jiff{ 20 mm 15 mm 25 mm 10 mm 28 mm 30 mm

dflysf] tYofª\snfO{ /]vflrqdf k|:t't ug'{xf];\ .

;dfwfg

oxfF  ;donfO{ X – cIfdf / jiff{nfO{ Y – cIfdf /fvL /]vflrq lvRbf,

^ lbgsf] jiff{ ljj/0f 

lbgx¿

Y

XO

35
30
25
20
15
10
5

c
fOt

af/

;
f]d

af/

d
ª\u

n
af/

a'waf/

laxLaf/

z
'j|maf/

ji
ff{ 

-m
m

 d
f_
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1.	 lbOPsf /]vflrqdf sf7df8f}Fsf] ̂  
lbgsf] tfkj|md ljj/0f b]vfOPsf] 
5 . o;sf] cWoog u/L 
lgDglnlvt k|Zgx¿sf] pQ/ 
n]Vg'xf];\ .

-s_ 	s'g af/ ;aeGbf a9L tfkj|md 
/x]5 <

-v_ 	s'g af/ ;aeGbf sd tfkj|md 
/x]5] <

-u_ 	 a'waf/sf] tfkj|md slt /x]5 <
-3_ 	 lbOPsf] /]vflrqnfO{ af/Daf/tf 

tflnsfdf b]vfpg'xf];\ .

2. 	 zf/bf cfwf/e"t ljBfnosf] sIff 7 df ljut 6 jif{sf] egf{b/ o;k|sf/ 5 M

jif{ 2074 2075 2076 2077 2078

egf{b/ 20 26 18 14 12

	 lbOPsf] cfFs8fnfO{ /]vflrqdf k|:t't ug'{xf];\ .

3. 	 sIff 7 sf ljBfyL{nfO{ sf]le8–19 af6 aRg s'g s'g ;'/Iffsf ;fwgx¿ k|of]u 
ug'{k5 egL ;f]lwPsf] k|Zgdf k|ltlj|mof o;k|sf/ kfOof] M

;fwg df:s ;]lg6fOh/ km];l;N8 kGhf ;fa'g

ljBfyL{ ;ª\Vof 30 22 18 8 25

	 dflysf] hfgsf/LnfO{ /]vflrqdf k|:t't ug'{xf];\ .

4. 	 tnsf af/Daf/tf tflnsfx¿nfO{ /]vflrqdf k|:t't ug'{xf];\ M

	 -s_ sIff 1 2 3 4 5 6 7

ljBfyL{ ;ª\Vof 26 24 28 40 35 45 50

Y

XO

30
25
20
15
10
5

af/x¿

cf
Ot

af
/

;f
]af
/

dª
\un

af
/

a'w
af
/
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xL
af

/
z
'j|m
af
/

tf
kj

|md
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°C
) 
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-v_ 
kl/df0f (kg) 2 4 6 9 12

d"No (?=) 500 1000 1500 2250 3000

5.	 ljBfnodf Ps lbg laxfg !)M)) ah]b]lv $M)) ah];Dd 2/2 306fsf] 
km/sdf ydf]{ld6/n] tfkj|md gfk]/ /]vflrq agfO{ sIffdf k|:t't ug'{xf];\ .

kl/of]hgf sfo{

/]l8of], 6]lnlehg jf kqkqLsfnufotsf cGo ljleGg dfWodx¿af6 
Ps xKtf;Ddsf tfkj|mdsf] l6kf]6 ug'{xf];\ / To;nfO{ /]vflrqdf b]vfO{ 
sIffsf]7fdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 

21.2 ax':tDe lrq (Multiple Bar Diagram)
sIffsf ljBfyL{x¿nfO{ s'g v]n a9L dg k/fpg'x'G5 egL ;f]lwPsf k|Zgdf k|fKt 
k|ltlj|mofcg';f/ tof/ u/LPsf] :tDe lrq lbOPsf] 5 . pSt :tDe lrqsf] cWoog 
u/L lgDglnlvt k|Zgx¿sf af/]df 5nkmn ug'{xf];\ M

Y
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50
40
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k'm
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n

e
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lj
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]6
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f8
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ljBfyL{x¿n] dg k/fPsf] v]n

6]a
n
6]l
g;

lj
B
fy

L{ 
;
ª\V

of

v]nx¿
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-s_ 	lbOPsf] :tDe lrq s:tf] :tDe lrq xf] <
-v_	 ;a}eGbf a9L ljBfyL{n] dg k/fPsf] v]n s'g xf] <
-u_ 	 ;a}eGbf yf]/} ljBfyL{n] dg k/fPsf] v]n s'g xf] <
-3_ 	 slt hgf ljBfyL{n] lj|ms]6 v]n dg k/fpFbf /x]5g\ <

lj|mofsnfk 1

;/:jtL dfWolds ljBfnosf sIff 6 b]lv 10 ;Ddsf ljBfyL{x¿sf] 5fq / 5fqf 
;ª\VofnfO{ tnsf] :tDe lrqdf k|:t't u/LPsf] 5 . ;fyL;Fu 5nkmn u/L ;f]lwPsf 
k|Zgx¿sf] pQ/ vf]Hg'xf];\ M

>L ;/:jtL df= lj=sf ljBfyL{ ljj/0f

Y

XO 6 7 8 9 10

70
60
50
40
30
20
10

sIffx¿

;ª\s]t

5fq

5fqf

lj
B
fy

L{ 
;
ª\V

of

-s_	 ;aeGbf a9L / ;aeGbf sd ljBfyL{x¿ s'g s'g sIffdf /x]5g\ <
-v_ 	s'g s'g sIffdf 5fqeGbf 5fqf a9L /x]5g\ <
-u_ 	s'g s'g sIffdf 5fqfeGbf 5fq a9L /x]5g\ <
-3_ 	s'g s'g sIffdf 5fq / 5fqf a/fa/ /x]5g\ <
-ª_ 	 of] s:tf] :tDe lrq xf] <

● 	PseGbf a9L cfk;df ;DalGwt ;"rgf tyf tYofª\sx¿nfO{ k|:t't u/LPsf] 
:tDe lrqnfO{ ax':tDe lrq (Multiple Bar Diagram) elgG5 .

● 	ax':tDe lrqsf] lgdf{0f ubf{ ;fwf/0f :tDe lrqdf h:t} k|To]s :tDesf] 
rf}8fO a/fa/ x'g'k5{ .

● 	ax':tDe lrqsf] prfOn] ;ª\Vof hgfpF5 .
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pbfx/0f 2

Pp6f ljBfnosf] sIff 6 b]lv 8 ;Ddsf] jflif{s k/LIffsf] glthf tnsf] ax':tDe 
lrqdf k|:t't u/LPsf] 5 . pSt :tDe lrqsf cfwf/df tnsf k|Zgsf] pQ/  
n]Vg'xf];\ .

pbfx/0f 1

gu/ ;'wf/ ;ldltsf] cfof]hgfdf ;~rfng ePsf] cfFvf, sfg, 3fF6L / bfFt k/LIf0f 
lzlj/df btf{ eO{ :jf:Yo k/LIf0f u/fpg] JolStx¿sf] tYofª\s o;k|sf/ kfOof] .

:jf:Yo k/LIf0f 

;]jf 
cfFvf sfg 3fF6L bGt

k/LIf0f 

;ª\Vof

dlxnf k'?if dlxnf k'?if dlxnf k'?if dlxnf k'?if

15 20 17 22 65 73 32 40

pSt tYofª\ssf] ax':tDe lrqnfO{ u|fkmdf b]vfpg'xf];\ .

;dfwfg

oxfF ;fgf] sf]7f a/fa/ Ps hgf JolSt dfg]/ ax':tDe lrq agfpFbf,

Y

XO

80
70
60
50
40
30
20
10

cfFvf sfg 3fF6L bfFt

;ª\s]t

dlxnf

k'?if

:jf:Yo lzlj/ btf{ tYofª\s

la
/f
d
L 
;
ª\V

of

:jf:Yo k/LIf0f ;]jf
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Y

XO

40
35
30
25
20
15
10
5

sIffx¿

;ª\s]t

A u|]8

B u|]8

C u|]8

lj
B
fy

L{ 
;
ª\V

of

6 7 8

jflif{s k/LIffsf] glthf

-s_	 sIff 8 df slt hgfn] u|]8 A NofPsf /x]5g\ <

-v_	 sIff 6 b]lv 8 ;Dd slt hgfn] u|]8 B /x]5g\ <

-u_	 s'g sIffdf ;a} eGbf a9L ljBfyL{n] u|]8 A /x]5g\ <

-3_	 s'g sIffdf ;a} eGbf sd ljBfyL{n] u|]8 C /x]5g\ <

;dfwfg

oxfF lbOPsf] ax':tDe lrqsf cfwf/df dfly lbOPsf k|Zgsf] pQ/ o; k|sf/ 5 M 
-s_	 sIff 8 df 10 hgfn] u|]8 A NofPsf /x]5g\ .

-v_	 sIff 6 b]lv 8 ;Dd u|]8 B Nofpg] ljBfyL{sf] ;ª\Vof = 25 + 30 + 35 = 90 
hgf

-u_	 sIff 7 df ;a}eGbf a9L ljBfyL{n] u|]8 A NofPsf /x]5g\  .

-3_	 sIffdf 6 df ;a}eGbf sd ljBfyL{n] u|]8 C NofPsf /x]5g\  .
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1.	 tnsf] tYofª\snfO{ ax':tDe lrqdf b]vfpg'xf];\ M

lbgx¿ cfOtaf/ ;f]daf/ dª\unaf/ a'waf/ ljxLaf/ z'j|maf/

laj|mL kl/df0f 
-lsnf]u|fddf

df5f df;' df5f df;' df5f df;' df5f df;' df5f df;' df5f df;'
10 18 15 12 17 20 19 22 20 25 27 20

-s_

ljBfno A B C D E

ljBfyL{x¿
5fq 5fqf 5fq 5fqf 5fq 5fqf 5fq 5fqf 5fq 5fqf
250 210 125 175 310 350 425 400 520 550

-v_

2.	 s'g} ljBfnodf ljBfyL{x¿ hfFbf ;jf/L ;fwg k|of]u u/L tyf lxF8]/ cfpg] 
u/]sf] ljj/0f o; k|sf/ 5 M	

ljBfno cfpg] ;fwg lxF8]/ a; df]6/;fOsn ;fOsn

ljBfyL{ ;ª\Vof
5fq 5fqf 5fq 5fqf 5fq 5fqf 5fq 5fqf
25 30 40 45 20 15 55 60

	 dflysf] tYofª\snfO{ ax':tDe lrqdf b]vfpg'xf];\ .

3.  	 lbOPsf] ax':tDe lrqdf g]kfnsf] kfFrcf]6f k|b]zdf pTkfbg x'g] wfg / uxF'sf]  
kl/df0f -xhf/ d]l6«s6gdf_ lbOPsf] 5 . pSt ax':tDe lrqsf] cjnf]sg u/L 
tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M
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-s_ 	s'g k|b]zdf ;a}eGbf a9L wfgsf] pTkfbg kl/0ffddf ePsf] /x]5 <

-v_ 	s'g k|b]zdf ;a}eGbf a9L ux'Fsf] pTkfbg ePsf] /x]5 <

-u_ 	s'g k|b]zdf a/fa/ k/L0ffdf wfg / ux'Fsf] pTkfbg ePsf] /x]5 <

-3_ 	s'g s'g k|b]zdf ;aeGbf sd wfgsf] pTkfbg ePsf] /x]5 <

4.	 Pp6f ljBfnosf] tLg jif{sf] P;=O=O sf] glthf tnsf] ax':tDe lrqdf 
k|:t't u/LPsf] 5 . pSt :tDe lrqsf cfwf/df tnsf k|Zgx¿sf] pQ/  
n]Vg'xf];\ M

-s_	 lj= ;= 2075 df slt hgf ljBfyL{x¿n] u|]8 A+ NofPsf /x]5g\ <

-v_	 lj= ;= 2076 df slt hgf ljBfyL{x¿n] u|]8 A NofPsf /x]5g\ <

-u_	 s'g ;fndf ;a}eGbf a9L ljBfyL{x¿n] u|]8 A+ NofPsf /x]5g\ <

-3_	 s'g ;fndf ;a}eGbf sd ljBfyL{x¿n] u|]8 B NofPsf /x]5g\ <

Y

XO

18
16
14
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6
4
2

;fn -lj=;=_df

;ª\s]t

A+

A
B

lj
B
fy

L{ 
;
ª\V

of

2075 2076 2077

SEE sf] glthf

kl/of]hgf sfo{

tkfO{Fsf] ljBfnodf ePsf hDdf ljBfyL{ ;ª\Vof, 5fq ;ª\Vof / 5fqf 
;ª\Vof ;ª\sng u/L ax':tDe lrq agfpg'xf];\ / sIffdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 



ul0ft, sIff & 273

1.	 s'g} ;x/sf] j}zfv dlxgfsf] Ps xKtfsf] clwstd tfkj|md lgDglnlvt tflnsfdf 
lbOPsf] 5 . pSt tYofª\ssf cfwf/df :tDelrq agfpg'xf];\ .

ut] clwstd tfkj|md (°Cdf_
16 35.5
17 37
18 36
19 32
20 30
21 33
22 34.5

2. 	 s'g} a}ª\sn] d'4lt vftfdf /sd hDdf ug]{ vftfjfnfnfO{ lbPsf] Aofhb/nfO{ 
tnsf] /]vflrqdf b]vfOPsf] 5 . pSt /]vflrqsf cfwf/df lgDglnlvt k|Zgx¿sf] 
pQ/ n]Vg'xf];\ .

vftfjfnfnfO{ lbPsf] jflif{s Aofhb/sf] ljj/0f

-s_ 	s'g jif{sf] Aofhb/ ;aeGbf a9L 5 <

-v_ 	s'g jif{sf] Aofb/ ;aeGbf sd 5 <

-u_ 	s'g s'g jif{sf] Aofhb/ a/fa/ 5g\ <

Y

XO 2074 2075 2076 2077 2078

16
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3.  	 s'g} ufpFsf] kfFr jif{sf] dlxnf / k'?ifsf] hg;ª\Vof lgDgfg';f/ /x]sf] 5 M

;fn -lj=;_ 2073 2074 2075 2076 2077

hg;ª\Vof
dlxnf k'?if dlxnf k'?if dlxnf k'?if dlxnf k'?if dlxnf k'?if

12 11 13 14 14 15 17 13 17 11

	 pSt tYofª\ssnfO{ ax':tDe lrqdf b]vfpg'xf];\ .

4.  	 Pp6f t/sf/L k;ndf rf/ xKtfdf laj|mL ePsf] cfn' / sfpnLsf] ljj/0fnfO{ lgDg 
ax':tDe lrqdf b]vfOPsf] 5 . pSt ax':tDe lrqsf cfwf/df tnsf k|Zgx¿sf] 
pQ/ n]Vg'xf];\ .

-s_	 klxnf] xKtfdf slt lsnf]u|fd cfn' laj|mL ePsf] /x]5 <

-v_	 s'g xKtfdf cfn' / sfpnL a/fa/ kl/df0fdf laj|mL ePsf] /x]5 <

-u_	 ;aeGbf a9L s'g xKtfdf laj|mL ePsf] /x]5 <

-3_	 ;aeGbf sd cfn' s'g xKtfdf ljj|mL ePsf] /x]5 <

-ª_	 rf}yf] xKtfdf slt slt cfn' / sfpnL laj|mL ePsf] /x]5 <
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;do -xKtfdf_
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