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k|sfzs M 	 g]kfn ;/sf/

			   lzIff, lj1fg tyf k|ljlw dGqfno

			   lzIff tyf dfgj ;|f]t ljsf; s]Gb|

			   ;fgf]l7dL, eStk'/

 ;jf{lwsf/ k|sfzsdf

tx M 		  tLg,  efu b'O{

k|yd ;+:s/0f M 	 lj=;+= @)*)
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xfd|f] egfO

l;sfO lzIff / hLljsf]kfh{gsf] d"n xf] . l;sf?df ck]lIft bIftf ljsf; ug{ ljleGg k|sf/sf l;sfO ;fdu|L 
cfjZos k5{g\ . cf}krfl/s lzIffdf kx'Fr gk'u]sf / ljBfnoaflx/ /x]sf l;sf?nfO{ Jofjxfl/s, ;do;fk]If 
/ u'0f:t/Lo lzIffsf] cj;/ lbg] cgf}krfl/s lzIfftkm{ cfwf/e"t ;fIf/tf, ul0ftLo cjwf/0ff / l;k Pjd\ 
hLjgf]kof]uL l;ksf] ljsf;sf] cj;/ k|bfg ug{' cfjZos 5 . cfwf/e"t lzIffsf] dfWodaf6 l;sf?n] k|fs[lts 
tyf ;fdflhs jftfj/0fk|lt ;r]t eO{ cg'zf;g, ;bfrf/ / :jfjnDagh:tf ;fdflhs Pjd\ rfl/lqs u'0fsf] 
ljsf; ug'{k5{ . JolStsf] l;sfOn] lj1fg, jftfj/0f / ;"rgf k|ljlw;DaGwL cfwf/e"t 1fgsf] ljsf; u/fO{ snf 
tyf ;f}Gbo{k|lt cle?lr hufpg'k5{ . o:t} hfthflt, wd{, efiff, ;+:s[lt, If]qk|lt ;Ddfg / ;defjsf] ljsf; klg 
cfwf/e"t lzIffsf ck]lIft kIf x'g\ . b]zk|]d, /fli6«o Pstf, nf]stflGqs d"NodfGotf tyf ;+:sf/ l;sL Jofjxfl/s 
hLjgdf k|of]u ug'{, ;fdflhs u'0fsf] ljsf; tyf gful/s st{Jok|lt ;hutf ckgfpg', :t/cg's"n Jojxf/s'zn 
l;ksf] k|of]u ug'{ / b}lgs hLjgdf cfOkg]{ Jofjxfl/s ;d:ofsf] klxrfg u/L ;dfwfgsf pkfosf] vf]hL ug'{klg 
cfwf/e"t txsf] lzIffsf cfjZos kIf x'g\ . o; kIfnfO{ b[li6ut u/L ef}uf]lns ljs6tf, ul/aL, hgr]tgfsf] 
sdLh:tf sf/0fn] cf}krfl/s lzIff lng g;s]sf tyf lar}df k9fO 5f8]sf afnaflnsf, o'jfo'jtL tyf k|f}9nfO{ 
l;sfOdf kx'Fr k'¥ofpg cgf}krfl/s tyf j}slNks l;sfOsf nflu l;sfO ;fdu|L ljsf;sf] yfngL ul/Psf] 5 . 
/fli6«o kf7\oj|md k|f¿k / /fli6«o of]Uotf k|f¿ksf] d"n dd{cg'¿k l;sf?sf nflu d"n kf7\oj:t' / kl/wLo kf7\oj:t' 
;dfj]z u/L l;sf?n] cfkm\g} k|oTgdf l;Sg ;Sg] lj|mofsnfk ;dfj]z u/L of] l;sfO ;fdu|L ljsf; ul/Psf] 5 . 
o;af6 cf}krfl/s lzIff lnO{/x]sf ljBfyL{n] ;d]t nfe lng ;S5g\ .

of] ;fdu|L cgf}krfl/s tyf j}slNks lzIfftk{m tx tLg efu b'O{sf] ¿kdf ljsf; ul/Psf] xf] . o;nfO{ k/LIf0f u/L 
k|fKt ;'emfj / k[i7kf]if0fsf cfwf/df cfjZos kl/dfh{g ul/Fb} nlug] 5 . o;sf] ljsf;df s]P/ g]kfn / ;d'Ggt 
g]kfnsf] k|fljlws ;xof]u /x]sf] 5 . ul0ft ljifosf] o; l;sfO ;fdu|Lsf] ljsf; 8f= Zofdk|;fb cfrfo{ / >L 
cg'kdf zdf{n] ug'{ePsf] xf] . o;sf] ;Dkfbg 8f= u0f]zk|;fb e6\6/fO{af6 ePsf] xf] . k':tssf] n]cfp6 l8hfOg 
lbk]z l3ld/]n] ug'{ePsf] xf] . o; k':tssf] ljsf;df lzIff tyf dfgj ;|f]t ljsf; s]Gb|sf dxflgb]{zs >L bLks 
zdf{, pkdxflgb]{zs >L ho/fd clwsf/L, lgb]{zs >L lgns07 9sfn / zfvf clws[t >L j}s'07 cfrfo{sf] ljz]if 
of]ubfg /x]sf] 5 . o; k':tssf] ljsf; tyf kl/dfh{g sfo{df ;+nUg ;a}k|lt lzIff tyf dfgj ;|f]t ljsf; s]Gb| 
wGojfb k|s6 u5{ . 

of] l;sfO ;fdu|L lgwf{l/t ;Ifdtf ljsf;sf nflu tof/ ul/Psfn] ;xhLs/0f / l;sfO lj|mofsnfksf] of]hgf 
geO{ l;sf?sf] l;sfOnfO{ ;xof]u k'¥ofpg] ;xof]uL ;fwg xf] . o;sf nflu o; ;fdu|LnfO{ l;sf?sf] l;sfOdf 
;xof]u k'¥ofpg] Pp6f dxŒjk"0f{ cfwf/sf ¿kdf l;sfOs]lGb|t, cg'ejs]lGb|t, p2]Zod"ns, k|of]ud'vL / cfkm}Fn] u/]/ 
l;Sg] 9fFrfdf ljsf; ul/Psf] 5 . l;sfO / l;sf?sf] hLjGt cg'ejlar tfbfTDo sfod ub}{ o;sf] ;xh k|of]u 
ug{ l;sf?af6 cEof; / vf]hsf] ck]Iff ul/Psf] 5 . o; ;fdu|LnfO{ c´ kl/is[t kfg{sf nflu ;xhstf{, l{;sf?, 
cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t ljz]if e"ldsf /xg] x'Fbf ;Da4 ;a}sf] /rgfTds ;'´fjsf nflu 
lzIff tyf dfgj ;|f]t ljsf; s]Gb| xflb{s cg'/f]w u5{ . 

lj=;+= @)*)			   lzIff tyf dfgj ;|f]t ljsf; s]Gb|

								             ;fgf]l7dL, eStk'/
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ljifo;"rL
j|m=;+=	 PsfO÷kf7	 k[i7

	 ;d"x (Sets)	      !–!$

!= 	 ;j{Jofks ;d"x / pk;d"x	 @–(

@=	 cnlUuPsf / vlK6Psf ;d"x	 !)–!$

	 jf:tljs ;ª\Vof (Real Numbers)	      !%–*$

#=	 k"0f{ ;ª\Vof 	 !^–#)

$=         	cfg'kflts / cgfg'kflts ;ª\Vof	 #!–#*

%=        	 ;ª\Vofsf] j}1flgs ;ª\s]t	 #(–$@

^=         	cg'kft / ;dfg'kft	 $#–%!

&=         	gfkmf / gf]S;fg	 %@–^$

*=          P]lss lgod	 ^%–&@

(=         	;fwf/0f Aofh	 &#–*$

	 If]qldlt (Mensuration)	      *%–!!%

!)=        	lqe'h / rt'e{'hsf] If]qkmn	 *^–!)@

!!= 	 j[Qsf] If]qkmn	 !)#–!!%

	 aLhul0ft (Algebra)	 !!^–@$(

!@=	 3ftfª\s	 !!&–!@@

!#=	 aLhLo cleJo~hssf] v08Ls/0f	 !@#–!#)

!$=	 aLhLo cleJo~hssf] dxQd ;dfkjt{s	 !#!–!##

!%=	 n3'Qd ;dfkjTo{	 !#$–!#&



5ul0ft tx –# -sIff ^–*_ efu b'O{

!^=	 aLhLo leGg	 !#*–!$&

!&=	 b'O{ rno'St o'ukt/]vLo ;dLs/0f	 !$*–!%)

!*=	 ju{ ;dLs/0f xn	 !%!–!%$

!(=	 /]vf / sf]0f	 !%%–!&@

@)=	 ;dtnLo cfs[lt	 !&#–!*)

@!=	 rt'e'{hsf u'0fsf] klxrfg / k/LIf0f	 !*!–!*&

@@=	 /rgf	 !**–!($

@#=	 ax'e'h	 !(%–@))

@$=	 cg'¿ktf	 @)!–@)*

@%=	 ;d¿k lqe'h 	 @)(–@!#

@^=	 7f]; j:t'	 @!$–@!*

@&=	 7f]; cfs[ltsf hfnL	 @!(–@@#

@*=	 lgb{]zfª\s	 @@$–@@*

@(=	 :yfgfGt/0f	 @@(–@$@

#)=	 lbzf l:ylt / :s]n 8«Oª\u	 @$#–!$(

	 tYofª\szf:q (Statistics)	 @%)–@^$

#!=	 j[Qlrq	 @%!–@%%

#@=	 j}olSts >]0fLsf] dWos, dlWosf / l/t	 @%^–@^$



6 ul0ft tx –# -sIff ^–*_ efu b'O{



1ul0ft tx –# -sIff ^–*_ efu b'O{

PsfO 1 ;d"x 
(Sets)



2 ul0ft tx –# -sIff ^–*_ efu b'O{

	 kl/ro

xfdLn] w]/} j:t' ;ª\sng ul//x]sf x'G5f}F t/ tL j:t'sf] u'0f ;dfg gx'g ;S5 . olb 
tL ;ª\sng ul/Psf j:t'nfO{ ldNg] u'0fsf cfwf/df 5'6\6f5'6\6} gfd lbP/ /flvof] eg] 
tL 5'6\6f5'6\6} juL{s[t ;ª\sng tof/ ug{ ;lsG5 . To:tf ;ª\sngnfO{ ul0ftdf ;d"x 
elgG5 . :ki6;Fu kl/eflift j:t'sf] ;ª\sngnfO{ ;d"x elgG5 . ;d"xdf ePsf ;b:osf] 
u'0f ;ª\Vofsf cfwf/df ;d"xnfO{ ljleGg k|sf/df ljefhg ul/Psf] 5 . o; kf7df tL 
;d"xsf k|sf/sf af/]df 5nkmn u5f{}F . 

-s_ ;j{Jofks ;d"x -Universal sets_

;j{Jofks ;d"xsf af/]df a'em\gsf nflu tnsf] lj|mofsnfk k"/f ug'{xf];\ M

s] dflysf] ;d"xnfO{ kmnkm"nsf] ;d"x (Set of fruits) eGg ;lsG5 < ljrf/ ug'{xf];\ . 

dflysf] ;d"xaf6 ;dfg vfn] kmnkm"n 5fg]/ ;;fgf ;d"x klg lgdf{0f ug{ ;lsG5 . 
h:t} M

-s_ :ofpsf] ;d"x (Set of apples)
         

;j{Jofks ;d"x / pk;d"x 
(Universal sets and subsets)kf7 1
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-v_ e'OFs6x/sf] ;d"x (Set of pineapples)

o;} u/L yk ;d"x agfpg'xf];\ M

-u_	 ========================================================

-3_	 ========================================================

-ª_	 ========================================================

-r_	 =======================================================

dflysf] pbfx/0fdf ;a}eGbf 7'nf] ;d"x kmnkm"nsf] ;d"x g} xf] . o; ;d"xdf To;sf 
;b:oaf6 ag]sf ;a} ;d"xsf ;b:o 5g\ . of] kmnkm"nsf] ;d"xnfO{ ;j{Jofks ;d"x 
(Universal set) elgG5 eg] To;af6 ag]sf ;a} -s_ b]lv -r_ ;Ddsf ;d"xnfO{ 
;j{Jofks ;d"xsf pk;d"x elgG5 . 

tnsf k|Zgsf] pQ/ s] x'G5, ljrf/ ug'{xf];\ M

-s_ ;j{Jofks ;d"x eg]sf] s] xf] <

-v_ pk;d"x eg]sf] s] xf] <

;j{Jofks ;d"x M s'g} ;d"xaf6 ag]sf ;a} ;b:o ;dfj]z ePsf] ;d"xnfO{ ;j{Jofks 
;d"x elgG5 . ;j{Jofks ;d"xsf] ;ª\s]t lbOPsf] 5}g eg] To;nfO{ U n] hgfpg 
;lsG5 . 

pk;d"x (Subsets) : ;j{Jofks ;d"xsf ;b:oaf6 ag]sf ;a} ;d"xnfO{ ;j{Jofks 
;d"xsf pk;d"x elgG5 . 

	 pbfx/0f 1 

s'g} ;d"x A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} Pp6f bzeGbf ;fgf k|fs[lts ;ª\Vofsf] 
;d"x xf] . of] ;d"xaf6 c¿ ;d"x agfP/ pk;d"x lgdf{0f ug'{xf];\ .

;dfwfg M 

lbOPsf] ;d"x U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 5 . o;af6 aGg] pk;d"x o;k|sf/ 
5g\ M
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-s_ hf]/ ;ª\Vof dfq lncf}F M

bz;Ddsf hf]/ ;ª\Vofsf] ;d"x (Set of even numbers up to 10): 
E = {2, 4, 6 8, 10}

of] ;d"x 2 n] lgMz]if efu hfg] 10 ;Ddsf k|fs[lts ;ª\Vofsf] ;d"x klg xf] . o;}n] E 
nfO{ b'O{ tl/sfaf6 k|:t't ug{ ;lsG5 . 

-v_ lahf]/ ;ª\Vof dfq lncf}F M

bz;Ddsf lahf]/ ;ª\Vofsf] ;d"x (Set of odd numbers up to 10): O = {1, 3, 5, 
7, 9}

-u_ ¿9 ;ª\Vof dfq lncf}F M

bz ;Ddsf ¿9 ;ª\Vofsf] ;d"x (Set of prime numbers up to 10): P = {2, 3, 5, 7}

o;} u/L cGo ;d"x klg agfpg ;lsG5 . 

-3_	 s] ;d"x U af6 11 n] lgMz]if efu hfg] ;ª\Vofsf] ;d"x agfpg ;lsG5 < ljrf/ 
u/f}F . U sf] s'g} klg ;b:o ;ª\VofnfO{ 11 n] lgMz]if efu hfFb}g . 11 n] lgMz]if 
efu hfg] 10 ;Ddsf ;ª\Vofsf] ;d"xnfO{ M n] hgfof}F eg], 

	 M = { }  s'g} klg ;b:o 5}g . 

	 o:tf] s'g} klg ;b:o gePsf] ;d"xnfO{ vfnL ;d"x elgG5 . To;}n] M Pp6f vfnL 
;d"x xf] . 

	 ctM o; pbfx/0fdf A ;j{Jofks ;d"x xf] eg] o;af6 ag]sf c¿ ;d"x E, O, P 
/ M ;a} U sf pk;d"x x'g\ . 

	 pbfx/0f 2 

cª\u|]hL j0f{dfnfsf :j/ j0f{x¿sf] ;d"x, V = {a, e, i, o, u} 5 eg] o;af6 sltcf]6f 
pk;d"x agfpg ;lsG5 < kQf nufpg'xf];\ . 

;dfwfg M 

lbOPsf] ;j{Jofks ;d"x V = {a, e, i, o, u} lbOPsf] 5 .

o;af6 pk;d"x agfpg ljleGg tl/sfaf6 ;lsG5 . Ps k6sdf Pp6f dfq ;b:o lnP/, 
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Ps k6sdf b'O{cf]6f ;b:o lnP/, Ps k6sdf kfFrcf]6} ;b:o lnP/ 

-s_	 Ps k6sdf Pp6f dfq ;b:o lnP/ pk;d"x agfpFbf, 

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

-v_	 Ps k6sdf b'O{cf]6f ;b:o lnP/ pk;d"x agfpFbf, ;b:o gbf]xf]¥ofO{ n]vf}F M
	 F = {a, e}, 	 G = {a, i}, 	 H = {a, o}, 	 I = {a, u},
	 J = {e, i}, 	 K = {e, o}, 	 M = {e, u}

	 N = {i, o},	 O = {i, u}, 	 P = {o,u}

-u_	 Ps k6sdf tLgcf]6f ;b:o dfq lnP/

	 Q = {a, e, i}, 	 R {e, i, o}, 	 S = {i, o, u}, 
	 T = {o, u, a}, 	 U = {u, a, e}

-3_	 Ps k6sdf rf/cf]6f dfq ;b:o lnP/

	 V = {a, e, i, o},	 W = {e, i, o, u},	 X = {i, o, u, a}

	 Y = {o, u, a, e}	 Z = {u, a, e, i}

-ª_	 Ps k6sdf kfFrcf]6} ;b:o lnP/

	 α = {a, e, i, o, u}

-r_ Ps k6sdf s'g} klg ;b:o gePsf] vfnL ;d"x agfpFbf, 

	 φ  = { }

o;/L s'g} ;j{Jofks ;d"xaf6 w]/} pk;d"x agfpg ;lsG5 . 

	 pk;d"xnfO{ hgfpg] tl/sf (Ways to Represent Sets)

dflysf] pbfx/0fdf V ;j{Jofks ;d"x xf] . ;j{Jofks ;d"xnfO{ U n] dfq hgfpg'k5{ 
eGg] 5}g . To;}n] oxfF V n] hgfOPsf] 5 . V sf] Pp6f pk;d"x A 5 . 

o;nfO{ A, V sf] pk;d"x xf] elgG5 / n]Vbf A ⊂ V n]lvG5 . 

To;} u/L, B, V sf] pk;d"x xf] . o;nfO{ ;ª\s]tdf n]Vbf, B ⊂ V n]lvG5 . 
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gf]6M pk;d"x hgfpg] lrx\g ⊂ xf] . h:t} M P ⊂ V nfO{ k9\bf, P ;d"x V sf] pk;d"x 
xf] egL kl9G5 . o;/L hgfpg] pk;d"xnfO{ pko'St pk;d"x elgG5 . t/ olb, ;j{Jofks 
;d"x / pk;d"xsf ;a} ;b:o pxL 5g\ eg] To:tf] pk;d"xnfO{ ⊆ n] hgfOG5 . of] 
;ª\s]tn] a/fa/ / pk;d"x eGg] hgfpF5 . o:tf] pk;d"xnfO{ cg'ko'St pk;d"x elgG5 . 
dflysf] pbfx/0fdf 

V = {a, e, i, o, u} / o;sf] pk;d"x α = {a, e, i, o, u} 5 . oL b'j} ;d"x a/fa/ klg 
ePsfn], α, V sf] pk;d"x xf] egL n]Vbf, α ⊆ V n]lvG5 . o;nfO{ α, V sf] cg'ko'St 
pk;d"x xf] elgG5 . 

dflysf] pbfx/0fsf] lgisif{ M

•	 s'g} ;j{Jofks ;d"xsf ;a} jf s]xL ;b:oaf6 aGg] ;a} ;d"x pk;d"x x'g\ . 

•	 pk;d"x b'O{ k|sf/sf 5g\ . olb ;j{Jofks ;d"xsf s]xL dfq ;b:o lnP/ pk;d"x 
agfOPsf] 5 eg] To:tf] pk;d"x pko'St pk;d"x xf] . ;j{Jofks ;d"x / pk;d"x 
a/fa/ 5, cyf{t\ pxL / plQ g} ;b:o ePsf] pk;d"x 5 eg] To:tf] pk;d"x cg'ko'St 
pk;d"x xf] . 

•	 vfnL ;d"x h'g;'s} ;j{Jofks ;d"xsf] pk;d"x xf] . of] klg cg'ko'St pk;d"x g} 
xf] . 

e]glrq (Venn diagram)

la|l6; ul0ft1 hf]g e]g (John Venn) e]glrq ;g\ 
!**) df klxnf] k6s k|of]udf NofPsf x'g\ . ;d"xsf] 
;DaGwnfO{ k|:t't ug]{ cfot / j[Q k|of]u u/L agfOPsf] 
lrq eg] lrq xf] . e]glrqdf cfotn] ;j{Jofks ;d"x / 
j[Qn] ;d"x hgfpF5 . j[Qleq ;d"xsf ;b:o n]lvG5 . 

e]glrq ;d"xsf lj|mofnfO{ tfls{s ¿kdf b]vfpg 
k|of]u ul/G5 . pbfx/0fsf nflu, Pp6f ;d"x A = { 2, 
4, 6} tLgcf]6f 8 eGbf ;fgf hf]/ ;ª\Vofsf] ;d"x xf] . 
csf]{ ;d"x B = {2 ,3, 5, 7} rf/cf]6f 8 eGbf ;fgf ¿9 
;ª\Vofsf] ;d"x xf] . oL b'j} ;d"x 8 eGbf ;fgf k|fs[lts ;ª\Vofsf] ;d"x {1, 2, 3, 4, 5, 
6, 7} af6 ag]sf] 5 . oL ;d"xnfO{ e]g lrqdf b]vfpFbf,
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A

4

61
7

52
3

B
U

oxfF, ;j{Jofks ;d"x, U = { 1, 2, 3, 4, 5, 6, 7} 5 . oxL ;j{Jofks ;d"xaf6 ;d"x A 
/ B ag]sf 5g\ . A / B lar ;femf ;b:o 2  ePsfn] o;nfO{ b'j} ;d"xsf] vlK6Psf] 
efudf n]lvPsf] 5 . To;}n] vlK6Psf] efun] A / B sf] ;femf ;b:o jf b'j}sf] k|ltR5]bg 
hgfpF5 . b'j} ;d"xdf ePsf ;a} ;b:onfO{ s'g} klg gbf]xf]l/g] / g5'6\g] u/L n]v]/ aGg] 
;d"x, C = {2, 3, 4, 5, 6, 7} xf] . o:tf] ;b:onfO{ A / B sf] ;+of]hg ;d"x elgG5 . A 
/ B s'g}df klg gePsf] t/ ;j{Jofks ;d"xdf ePsf] ;b:o 1 xf] . U df ePsf ;b:oaf6 
C x6fpFbf 1 dfq afFsL /xG5 . To;}n] o;nfO{ A / B sf] ;+of]hgfdf gkg]{ ;b:osf] ;d"x 
jf C sf] k"/s ;d"x elgG5 lsgeg] of] k"/s ;d"xdf C yKbf ;j{Jofks ;d"x g} aG5 .

dfly 5nkmn ul/Psf] ;+of]hg, k"/s, b'j}sf] ;femf jf k|ltR5]bgnfO{ ;d"xsf lj|mofx¿ 
elgG5 .

	 pbfx/0f 3 

tnsf] lrqdf b'O{cf]6f ;d"xM ¿9 ;ª\Vofsf] ;d"x (Set of prime numbers}, P = 
{2, 3, 5, 7, 11} / ;+o'St ;ª\Vofsf] ;d"x (Set of composite numbers), C = {4, 
6, 8, 10, 12} 5g\ . t/ oL ;d"xafx]s klg Pp6f ;b:o cfotsf/ 3]/fleq 5 . o:tf] 
;ª\Vof klg ;j{Jofks ;d"xdf /x]sf] 5 eGg] a'lemG5 . ca tL ;d"xaf6 ag]sf] ;j{Jofks 
;d"xnfO{ U n] hgfO{ n]Vg'xf];\ M

2 43 6 85

7 911
1

CP

10 12

U
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;dfwfg M 

oxfF, ¿9 ;ª\Vofsf] ;d"xdf ePsf ;b:o {2, 3, 5, 7, 11}, ;+o'St ;d"xsf ;b:o {4, 
6, 8, 9, 10, 12} / b'j} ;d"xdf gkg]{ ;b:o {1} ;d]tnfO{ ;dfj]z u/L aGg] ;j{Jofks 
;d"x o; k|sf/ 5 M

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

dfly agfOPsf] ;j{Jofks ;d"xdf ;d"xsf ;b:osf] j|md ldnfOPsf] 5}g . ;d"xdf 
;b:osf] j|md ldn]sf] x'g'kb}{g . tyflk tL ;b:onfO{ ldnfP/ /fVbf To;sf] JofVof ug{ 
;xh x'G5 . ctM U sf ;b:onfO{ ldnfP/ n]VbfM

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

oxfF, ;j{Jofks ;d"xdf 1 b]lv 12 ;Ddsf ;a} k|fs[lts ;ª\Vof /x]sf 5g\ . To;}n] ;f] 
;j{Jofks ;d"x Psb]lv afx|;Ddsf k|fs[lts ;ª\Vofsf] ;d"x xf] . o;/L ;a} Jofks 
;d"xnfO{ cfotdf / To;sf pk;d"xnfO{ j[Qdf n]lvPsf] lrqnfO{ e]glrq elgG5 . 

e]glrqsf af/]df yk rrf{ csf]{ kf7df ul/g] 5 . 

gf]6M ;d"xsf ;b:onfO{ j|mddf n]Vg'kb}{g . To;}n] ;d"xnfO{ :ki6;Fu kl/eflift j|mddf 
gldnfOPsf ;b:ox¿sf] ;ª\sng klg elgG5 .  

cEof;sf nflu k|Zg

	 -s_	 tnsf k|Zgsf] hjfkm lbg'xf];\ M 

1.	 ;j{Jofks ;d"x eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

2.	 pk;d"x eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

3.	 s:tf] pk;d"xnfO{ pko'St pk;d"x elgG5 < pbfx/0f;lxt n]Vg'xf];\ .

4.	 s:tf] pk;d"xnfO{ cg'ko'St pk;d"x elgG5 < pbfx/0f;lxt n]Vg'xf];\ . 

5.	 olb A = {p, q, r} / B = {p, q} eP, s'g ;j{Jofks ;d"x xf] < s'g pk;d"x  
xf] < sf/0f;lxt n]Vg'xf];\ . 
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	 -v_	 tnsf] hgfj/sf] ;d"x lbOPsf] 5 M

1.	 tnsf] ;d"x hgfj/sf] ;d"x xf] . o;nfO{ A n] hgfpFbf,

ufO{                                  afv|f                        xfQL
hgfj/sf] ;d"x

;d"x A = {ufO{{, afv|f, xfQL} 5 . o;sf pk;d"x s] s] x'G5g\, n]Vg'xf];\ . 

gf]6M cf7cf]6f pk;d"x agfpg'xf];\ .

2.	 b'O{cf]6f pk;d"x A = {2, 4, 8} / B = {1, 3, 5, 7} 5g\ . oL pk;d"xdf ePsf 
;a} ;b:o ;dfj]z u/]/ ;j{Jofks ;d"x agfpg'xf];\ .

3.	 tnsf] lrqdf b'O{cf]6f ;d"x lbOPsf] 5 . tL ;d"xaf6 ag]sf] ;j{Jofks ;d"xnfO{ 
U n] hgfO{ n]Vg'xf];\ M

2 6
4

BA

8

U

s:tf] ;d"x aGof], jfSodf klg n]Vg'xf];\ . 

kl/of]hgf sfo{

tkfO{F+sf] 3/sf] efG;fsf]7fdf ePsf ;fdu|Lsf] ;"rL agfpg'xf];\ . tL ;fdu|Laf6 s:tf 
;d"x aG5g\, tL ;d"xsf] ;"rL agfpg'xf];\ .
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	 kl/ro 

w]/} ;d"xnfO{ t'ngf ubf{ s'g} ;d"xdf ;b:o Ps cfk;df bf]xf]l/Psf x'G5g\ eg] s'g} s'g} 
;d"xdf ;b:o Pscfk;df bf]xf]l/Psf x'Fb}gg\ . h:t} M 10 eGbf ;fgf ;ª\Vofx¿sf] ;d"x 
/  10 eGbf ;fgf hf]/ ;ª\Vofsf] ;d"xdf tL ;d"xsf ;b:o hf]/ ;ª\Vof b'j}df bf]xf]l/Psf 
x'G5g\ . o;/L ;d"xsf ;b:o bf]xf]l/Psf 5g\ ls 5}gg\ egL xfdL cnlUuPsf / vlK6Psf 
;b:o 5'6\ofpg] u5f{}F . o; kf7df o;} ljifodf rrf{ u5f{}F . 

tnsf pbfx/0fdf ;d"x t'ngf u/f}F M  

	 pbfx/0f 1

;d"x A n] 3 sf 10 ;Ddsf u'0fª\s hgfpF5 . To;}n], A = {3, 6, 9}

;d"x B n] 4 sf 10 ;Ddsf u'0ffª\s hgfpF5 . To;}n], B = {4, 8}

oL ;d"xnfO{ e]glrqdf b]vfcf}F M

3 46
9

BA

8

U

 

lrq -s_ cnlUuPsf ;d"x

dflysf] e]glrqdf s] A / B sf ;b:o ;femf jf bf]xf]l/Psf 5g\ <

kSs} klg tL ;d"xdf s'g} klg ;b:o ;femf 5}gg\ . o:tf ;d"xnfO{ cnlUuPsf ;d"x 
elgG5 . 

cnlUuPsf ;d"x (Disjoint sets) M b'O{ jf ;f]eGbf a9L ;d"xdf tL ;d"xsf ;b:o s'g} 
klg ;dfg 5}gg\ jf ;femf 5}gg\ eg] To:tf ;d"xnfO{ cnlUuPsf ;d"x elgG5 .

cnlUuPsf / vlK6Psf ;d"x 
(Disjoint and Overlapping sets)kf7 2
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	 pbfx/0f 2. tnsf ;d"x x]/f}F M

•	 ;d"x C n] 5 sf 20  ;Ddsf u'0ffª\snfO{ hgfpF5,  C = {5, 10, 15, 20}

•	 ;d"x D n] 3 sf 30 ;Ddsf u'0ffª\snfO{ hgfpF5, D = {3, 6, 9, 12, 15, 18}

;d"x C / D df s'g} ;b:o ;femf 5g\ < 

kSs} klg 15 ;femf 5 eGg] kQf nufpg'eof] xf]nf . b'j} ;d"xdf 15 ;femf ePsfn] pSt 
;femf ;b:onfO{ ;d"x hgfpg] j[QnfO{ vK6\ofP/ vlK6Psf] efudf /fvL e]glrq agfcf}F M

C

5
10 15

3
6
9
12
18

D
U

 

lrq -v_ vlK6Psf ;d"x

lrqdf 15 b'j} ;d"xdf k/]sf] 5 . o:tf] cj:yfdf C / D nfO{ vlK6Psf ;d"x elgG5 . 

gf]6M vlK6Psf ;d"xdf sDtLdf Pp6f ;b:o ;femf x'G5 eg] PseGbf a9L ;b:o klg 
;femf x'g ;S5g\ . 

vlK6Psf ;d"x (Overlapping sets): olb ;d"xdf Ps jf ;f]eGbf a9L ;b:o ;femf 
5g\ eg] tL ;d"xnfO{ vlK6Psf ;d"x elgG5 . 

	 lj|mofsnfk 

tkfO{FFsf b'O{ hgf ;fyLnfO{ dg kg]{ s'g} kfFrcf]6f vfgfsf] gfd eGg nufpg'xf];\ . klxnf] 
;fyLn] dg k/fPsf vfgfsf] ;d"xnfO{ A / bf];|f] ;fyLn] dg k/fPsf vfgfsf] ;d"xnfO{ 
B n] hgfpg'xf];\ . cj A / B cnlUuPsf jf vlK6Psf s:tf ;d"x aG5g\ < e]glrq 
agfO{ b]vfpg'xf];\ . 
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	 pbfx/0f 3.  tnsf ;d"x cnlUuPsf jf vlK6Psf s:tf ;d"x x'g\ < sf/0f 
lbg'xf];\ M

-s_    

2
4
6
8

1
3
5
7

YX
U

pQ/M ;d"x X / Y df s'g} klg ;b:o ;femf 5}gg\ . To;}n] oL ;d"x cnlUuPsf ;d"x 
x'g\ . 

-v_ 

1

3
4 14

10
12

8

7

11
15

13
952

A

C
B

6

U

pQ/M ;d"x A / B lardf s'g} klg ;b:o ;femf 5}gg\ . To;}n] A / B cnlUuPsf ;d"x 
x'g\ . t/ ;d"x A / C lardf 6 ;femf ;b:o 5 . To;}n] A / C vlK6Psf ;b:o x'g\ . 

-u_ 

1
2
3

5
7
9

BA
U
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pQ/M ;d"x A / B lar s'g} klg ;b:o ;femf 5}gg\ . To;}n] A / B cnlUuPsf ;d"x 
x'g\ . 

-3_   

3
5

9
11

7

DC
U

pQ/M ;d"x C / D vlK6Psf ;d"x x'g\ lsgeg] tL ;d"xlar b'j}sf] ;femf ;b:o 7  5 .

	 pbfx/0f 4. ;d"x A = {x: x, 15 ;Ddsf k"0f{ ;ª\Vofsf] ;d"x / B = {x:x, 
30 ;Ddsf 6 sf u'0ffª\s} 5g\ . oL ;d"xnfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ . 
;d"xnfO{ e]glrqdf k|:t't u/L vlK6Psf jf cnlUuPsf s:tf ;d"x x'g\ < kQf 
nufpg'xf];\ .   

cEof;sf nflu k|Zg

	 1.	 lbOPsf ;d"xsf cfwf/df vlK6Psf jf cnlUuPsf ;d"x 
5'6\ofpg'xf];\ M 

A = {2, 4, 6, 8, 10, 12}, 		  B = {1, 3, 5, 7, 9, 11}, 
C = {0, 1, 3, 5, 7, 11}, 			  D = {5, 6, 7, 8, 10}, 

E = {0, 2, 9, 12} 		

-s_ A / B 		  -v_ A / C 		  -u_ B / C 

-3_ A / D 		  -ª_ A / E 		  -r_ B / D 
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	 2.	 olb U = {a, b, c, d, e, f, g, h, i, j}, P = {a, b, c, d, e, i}, 
Q = {a, e, i}, R = {b, c, d, j}, S = {i, e, a} / T = {a, b, 
c, f, 5 eg] tnsf ;d"xnfO{ 5'6\6f5'6\6} e]glrqdf k|:t't u/L 
b]vfpg'xf];\ . ;fy} cnlUuPsf ;d"x jf vlK6Psf ;d"x s] x'g\, 
5'6\ofpg'xf];\ M 

-s_ P / Q 	 -v_ Q / R 	 -u_ Q / S 	 -3_ R / T

	 3.	 olb A = {0, 1, 2, 3, 4, 5} 5 eP tnsf ;d"xnfO{ ;"rLs/0f 
ljlwaf6 n]Vg'xf];\ M 

-s_	 A sf k|To]s ;b:odf 1 hf]8\bf aGg] ;d"x B 

-v_	 A sf k|To]s ;b:onfO{ 2 n] u'0fg ubf{ aGg] ;b:o ;d"x C 

-u_	 A df ePsf lahf]/ ;ª\Vofsf] ;d"x 

-3_	 A df ePsf 10 sf u'0fgv08sf] ;d"x E 

-ª_	 dflysf] ;d"xnfO{ a'emfpg] ;j{Jofks ;d"x n]Vg'xf];\ . 

dflysf ;d"x A, B, C, D / E df vlK6Psf / cnlUuPsf ;d"x 5'6\ofpg'xf];\ . 

	 4.	 olb M = {x:x Pp6f 40 ;Ddsf 5 sf] ckjTo{ eP tnsf 
;d"xnfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ M 

-s_	 M sf k|To]s ;b:odf 3 hf]8\bf aGg] ;d"x N 

-v_	 M sf k|To]s ;b:onfO{ 2 n] u'0fg ubf{ aGg] ;b:o ;d"x P 

-u_	 M df ePsf lahf]/ ;ª\Vofsf] ;d"x Q 

-3_	 M df ePsf 10 sf ckjTo{sf] ;d"x R 

dflysf ;d"x M, N, P, Q / R df vlK6Psf / cnlUuPsf ;d"x 5'6\ofpg'xf];\ .
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PsfO 2 jf:tljs ;ª\Vof  
(Real Numbers)
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	 ;ª\Vof k4ltsf] kl/ro (Introduction of Number System)

;ª\VofnfO{ k|fs[lts ;ª\Vof, k"0f{ ;ª\Vof egL juL{s/0f ug{ hflg;Sg'ePsf] 5 . j:t' 
u0fgf ug{ k|fs[lts ;ª\Vof k|of]u x'G5 eg] k|fs[lts ;ª\Vofsf] ;d"xdf z"Go -0_ yk]kl5 
k"0f{ ;ª\Vofsf] ;d"x aGb5 . 

k"0f{ ;ª\Vof 0, 1, 2, …, 9 u/L hDdf bzcf]6f cª\sn] ag]sf x'G5g\ . o;/L bzcf]6f 
cª\s k|of]u u/L u0fgf ug]{, lx;fa ug]{ ;ª\Vof k4ltnfO{ bzdnj ;ª\Vof k4lt elgG5 . 
h'g;'s} lx;fa bzdnj ;ª\Vof k4ltaf6 ug{ ;lsG5 . bzdnj ;ª\Vof k4ltsf h'g;'s} 
;ª\VofnfO{ ;ª\Vofcg';f/ Ps, bz, ;o, xhf/, === u/L ;ª\Vofdf cª\ssf] :yfg n]Vg] 
tl/sf klg xfldnfO{ yfxf 5 . h:t} M 5421 nfO{ :yfgdfg tlnsfdf b]vfpFbf M

xhf/ ;o bz Ps

5 4 2 1

pSt ;ª\VofnfO{ lj:tfl/t ¿kdf n]Vbf 5000 + 400 + 20 + 1 n]lvG5 . o;nfO{ 
u'0fgsf] ¿kdf k|:t't ubf{, 

5421	 = 5 × 1000 + 4 × 100 + 2 × 10 + 1 
		  = 5 × 10 × 10 × 10 + 4 × 10 × 10 + 2 × 10 + 1 

		  = 5 × 103 + 4 × 102 + 2 × 101 + 1 × 100 

oxfF, 10 nfO{ tLgk6s u'0fg u/]sf] cj:yfnfO{ hgfpg 103 n] hgfOPsf] 5 eg] b'O{ k6s 
u'0fg ul/PsfnfO{ 102, Ps k6s u'0fg ul/PsfnfO{ 101 / 10 n] u'0fg ul/Psf] t/ dfg 
1 g} x'g] u/L 100 g} n]lvPsf] 5 . 100 = 1 x'G5 . of] lgod tkfO{FFn] aLhul0ftdf cWoog 
ug'{x'g] 5 . 

To;} u/L, bzdnj k4ltdf csf]{ s'g} ;ª\Vof 65829 5 eg] o;nfO{ klg cfwf/ 10 df 
/fvL 3ftfª\ssf] ¿kdf lj:tfl/t ¿kdf n]Vbf 60000 + 5000 + 800 + 10 + 9 n]lvG5 
eg] o;nfO{ 10 cfwf/df u'0fgsf] ¿kdf k|:t't ubf{ 6 × 104 + 5 × 103 + 8 × 102 + 2 

k"0f{ ;ª\Vof 
(Whole Numbers)kf7 3
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× 101 + 9 × 100 n]lvG5 . o;/L cfwf/ 10 df ;ª\VofnfO{ k|:t't ug]{ k4lt g} bzdnj 
k4lt xf] . ctM 6582910 = 6 × 104 + 5 × 103 + 8 × 102 + 2 × 101 + 9 × 100

bzdnj ;ª\Vof k4lt (Decimal number system) M bzcf]6f cª\s 0, 1, 2, 3, 
4, 5 6, 7 8, 9 k|of]u x'g] k4lt bzdnj ;ª\Vof k4lt xf] . bzdnj ;ª\Vof k4ltdf 
h'g;'s} ;ª\VofnfO{ cfwf/ 10 sf] 3ftfª\sn] ;ª\Vofsf cª\snfO{ u'0fg u/L k|:t't 
ul/G5 . 

;ª\Vof k4lt w]/} vfnsf x'G5g\ . bzcf]6f cª\s k|of]u x'g] bzdnj ;ª\Vof k4lt 
ePh:t}, 

•	 b'O{cf]6f dfq cª\s k|of]u x'g] låcfwf/ ;ª\Vof k4lt

•	 kfFrcf]6f dfq cª\s k|of]u x'g] k~rcfwf/ ;ª\Vof k4lt

•	 cf7cf]6f dfq cª\s k|of]u x'g] ci7cfwf/ ;ª\Vof k4lt

sDKo'6/df h'g;s} s'/fnfO{ e08f/0f ug{ ;ª\Vofsf] ¿kdf 0 / 1 df kl/jt{g x'G5 . o:tf] 
k4lt låcfwf/ jf b'O{cf]6f dfq cª\s k|of]u x'g] k4lt xf] .

 

pbfx/0fsf nflu tkfO{FFn] lsaf]8{df A 6fOk ug'{eof] eg] sDKo'6/n] 0100 0001 df 
kl/jt{g u5{ . h'g bzdnj k4ltdf 65 xf] . o; kf7df sDKo'6/n] jf hf];'s}n] h'g;'s} 
;ª\VofnfO{ låcfwf/, k~rcfwf/ / ci7cfwf/df s;/L kl/jt{g ug{ ;lsG5 eGg]af/] 
rrf{ ul/g] 5 .   
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	 3.1	 låcfwf/ ;ª\Vof k4lt (Binary Number System)

xfdLn] sDKo'6/sf] lsaf]8{df h] ;'s} 6fOk u/] klg sDKo'6/n] 0 / 1 df kl/jt{g u/L 
e08f/0f u5{ . sDKo'6/df xhf/f}Fsf] ;ª\Vofdf 6«flGh:6/ x'G5g\ . tL 6«flGh:6/df Ps 
hgfpg af]8{\ k|jfx x'G5 eg] z"Go hgfpg af]8{ k|jfx x'Fb}g . oxL k4ltaf6 sDKo'6/df 
låcfwf/ k4ltdf ;ª\Vofsf] eG8f/0f x'G5 . 

  

6«lGh:6/n] 101011 nfO{ e08f/0f ubf{ 1 nfO{ af]8{ k|jfx ePsf] jf an]sf] 6«lGh:6/ 
/ z"GonfO{ gan]sf] 6«lGh:6/n] hgfpF5 . dflysf] lrqn] 101011 hgfPsf] 5 . of] 
låcfwf/ ;ª\Vof k4ltsf] ;ª\Vof xf] lsgeg] o;df ;ª\Vof hgfpg s]jn b'O{cf]6f 
cª\s 1 / 0 k|of]u ePsf 5g\ . o:tf låcfwf/ ;ª\Vof n]Vbf 1010112 n]lvG5 . tn 
em'G8fOPsf] 2 n] låcfwf/ eGg] a'emfpF5 . 

oxfF af]8f]o ;ls{6 on ubf{ aQL aNg] / off ubf{ aQL lgEg] x'G5 . o;nfO{ klg j|mdzM 
;ª\s]t 1 / 0 n] hgfpg ;lsG5 . 

1
0
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	 lj|mofsnfk

	 låcfwf/ k4ltsf ;ª\Vof kQf nufpg'xf];\ .

tnsf] tflnsfdf bzdnj ;ª\Vof k4ltdf 120 ;Dd b]vfOPsf] 5 . oL ;ª\Vofdf 0 / 
1 dfq k|of]u ePsf ;ª\Vof s'g s'g 5g\ < uf]nf] nufpg'xf];\ .

0 1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21
22 23 24 25 26 27 28 29 30 31 32
33 34 35 36 37 38 39 40 41 42 43
44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 72 73 74 75 76
77 78 79 80 81 82 83 84 85 86 87
88 89 90 91 92 93 94 95 96 97 98
99 100 101 102 103 104 105 106 107 108 109
110 111 112 113 114 115 116 117 118 119 120

s] tkfO{Fn] 5fof kf/]sf ;ª\Vofdf dfq uf]nf] nufpg'eof] < 

dflysf] tflnsfdf 5fof kf/]sf dfq ;ª\Vof dfq låcfwf/ k4ltdf n]Vg ;lsG5 lsgls 
oL ;ª\Vofdf 0 jf 1 dfq 5g\ . To;}n] låcfwf/ k4ltsf ;ª\Vof 0, 1, 10, 11, 100, 
101, 110, 111, 1000, === x'Fb} hfG5g\ . h;n] 1, 2, 3, 4, 5, 6, 7, === hgfpF5g\ . oL 
;ª\Vofsf] dfg låcfwf/ k4ltdf slt x'G5 x]/f}F M

bzdnj 
k4lt

0 1 2 3 4 5 6 7 8 9 10

låcfwf/ 
k4lt

0 1 10 11 100 101 110 111 1000 1001 1010
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ca, tkfO{Fn] 20 ;Dd hgfpg] låcfwf/ ;ª\Vof n]Vg ;Sg'x'G5 < dflysf] tflnsfaf6 
9fFrf kQf nufO{{ tnsf] vfnL 7fpFdf n]Vg'xf];\ M

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

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

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

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

		 låcfwf/ ;ª\Vof k4lt / o;sf] lj:tf/  Binary number system 
and its expansions

h;/L bzdnj ;ª\Vof k4ltdf Ps, bz, ;o, xhf/, === x'G5 l7s To;/L g} låcfwf/ 
k4ltdf Ps, b'O{, rf/, cf7, ;f]x|, alQ; === x'Fb} hfG5 .  lbOPsf ;ª\VofnfO{ låcfwf/ 
:yfgdfg tflnsfdf s;/L b]vfpg] xf]nf, 5nkmn ug'{xf];\ .

låcfwf/ k4ltdf :yfgdfg tflnsfnfO{ lgDgfg';f/ b]vfpg ;lsG5 M

;f]x| cf7 rf/ b'O{ Ps

24 23 22 21 20

k|:t't tflnsfsf] k|of]un] låcfwf/ ;ª\VofnfO{ lj:tfl/t ¿kdf n]Vg ;lsG5 M 

låcfwf/ k4ltdf lj:tf/ bzdnj k4ltdf ;ª\Vof

12  = 1 × 20

102  = 1 × 21 + 0 × 20

112  = 1 × 21 + 1 × 20

1002  = 1 × 22 + 0 × 21 + 0 × 20

1012  = 1 × 22 + 0 × 21 + 1 × 20

= 1
= 2 + 0 = 2
= 2 + 1 = 3
=  4 + 0 + 0 = 4 
= 4 + 0 + 1 = 5

dflysf] tflnsfdf  20 = 1 , 21 = 2, 22 = 4 /fv]/ lx;fa ul/Psf] 5 .  
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lgisif{M bzdnj ;ª\Vof k4ltcg';f/sf] :yfgdfg tflnsfdf Ps, bz, ;o, xhf/, 
============= jf 100, 101, 102, 103, ……. n]lvP h:t} låcfwf/ k4ltcg';f/ 
:yfgdfg tflnsfdf Ps, b'O{, rf/, cf7, ;f]/, === jf 20, 21, 22, 23, 24, …… 
x'G5 . låcfwf/ ;ª\Vof k4ltdf ;ª\VofnfO{ 2 sf] 3ft k|of]u u/L n]lvG5 . låcfwf/ 
;ª\VofnfO{ hgfpg ;ª\Vofsf] k5fl8 cfwf/df ;fgf] cIf/df 2 n]lvG5 . h:t} M 
1012, 1112 ……

	 bzdnj ;ª\Vof k4ltaf6 låcfwf/ ;ª\Vof k4ltsf ¿kfGt/0f  
(Conversion from decimal number system to binary 
number system)

27 nfO{ cfwf/ 2 sf] 3ftsf] ;d"xdf ljefhg ug'{xf];\ . tL b'O{ k|lj|moflarsf] t'ngf 
ug'{xf];\ M

;f]x| cf7 rf/ b'O{ Ps

24 23 22 21 20
1 0 1 1 1

:yfgdfg tflnsfdf,

oxfF, 

27 = 16 + 8 + 0 + 2 + 1 

= 1 × 24 + 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20 
⸫ 27 = 1 × 16 + 1 × 8 + 0 × 4 + 1 × 2 + 1 × 1  

= 110112

b'j} k|lj|mofdf klxnf 2 sf] 3ftsf ¿kdf n]Vg ;lsg] / afFsL ;ª\Vofdf 27 nfO{ 
6'j|\mOofOPsf] 5 . To;kl5 tL ;ª\VofnfO{ 2 sf] 3ftfª\ssf] ;d"xdf n]lvPsf] 5 .

dfly 5nkmn ul/Psf] lj|mofsnfksf cfwf/df s] bzdnj ;ª\Vof 27 nfO{ låcfwf/ 
;ª\Vof k4ltdf o;/L abNg ;lsG5 < cWoog u/L 5nkmn ug'{xf];\ .
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            z]if

2	 27	 1	 ← 2 n] 27 nfO{ efu ubf{ 13 efukmn / 1 z]if /x\of] .

	 13	 1	 ← 2 n] 13 nfO{ efu ubf{ 1 z]if /x\of] .

	 6	 0	 ← 2 n] 6 nfO{ efu ubf{ 0 z]if /x\of] .

	 3	 1	 ← 2 n] 3 nfO{ efu ubf{ 1 z]if /x\of] .

	 1	 1	 ← 2 n] 1 nfO{ efu uPg . To;}n] ubf{ 1 /x\of] .

ca z]ifnfO{ j|mdzM tnaf6 dflysf] j|mddf n]Vbf 11011 x'G5 . 

t;y{ 27 = 110112 n]lvG5 .  

bzdnj ;ª\Vof k4ltaf6 låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ubf{ bzdnjdf ePsf] 
;ª\VofnfO{ 2 n] efu ub}{ hfg] / efukmndf 0 gcfP;Dd efu ul//xg'k5{ . clg 
z]ifnfO{ bfofFtkm{ n]Vb} hfg'k5{ / cGTodf tnk6\l6af6 dflylt/ j|mdzM z]ifnfO{ ldnfP/ 
n]Vg'k5{ .

låcfwf/ k4ltsf] ;ª\Vof 1001012 nfO{ tnsf] :yfgdfg tflnsfdf b]vfOPsf] 5 . 

:yfgdfg tflnsfsf] cWoog u/L lbOPsf k|Zgdf 5nkmn ug'{xf];\ M

:yfg
alQ; ;f]x| cf7 rf/ b'O Ps

32 16 8 4 2 1
25 24 23 22 21 20

låcfwf/ ;ª\Vof 1 0 0 1 0 1

-s_	 s] 1000002 nfO{ bzdnj ;ª\Vof k4ltdf 32 n]Vg ;lsG5, s;/L <

-v_	 1012 nfO{ bzdnj ;ª\Vof k4ltdf s;/L n]lvG5 < 

-u_	 s] låcfwf/ ;ª\Vof k4ltdf 001012 n]Vg ;lsG5 < o;sf] dfg bzdnj ;ª\Vof 
k4ltdf s;/L n]lvG5 <

-3_	 1001012 nfO{ bzdnj ;ª\Vof k4ltdf s;/L n]lvG5 <
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oxfF 1001012 nfO{ 2 sf] 3ft k|of]u u/L lj:tfl/t ¿kdf n]Vbf, 

1001012 = 1 × 25 + 0 × 24 + 1 × 22 + 0 × 21 + 1 × 20  = 1 × 32 + 0 × 16 + 0 
× 8 + 1 × 4 + 0 × 2 + 1 × 1 ca bzdnj ;ª\Vof k4ltcg';f/ n]Vbf, 

32 + 4 + 1 = 37  x'G5 . t/ cfwf/ 10 n]Vg] ul/Fb}g .

⸫ 1001012  = 37

låcfwf/ ;ª\Vof k4ltnfO{ bzdnj ;ª\Vof k4ltdf ¿kfGt/0f ug{sf nflu 2 sf] 3ft 
k|of]u ePsf] lj:tfl/t ¿kdf n]vL To;sf] ;/n ug'{k5{ .

	 pbfx/0f

	 tnsf låcfwf/ ;ª\VofnfO{ bzdnj k4ltdf ¿kfGt/0f ug'{xf];\ M

-s_ 10112 		  -v_ 11011012

;dfwfg

-s_ 10112	 = 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20

	  		  = 8 + 0 + 2 + 1
	  		  = 11
	 ⸫ 10112 	 = 11

-v_ 11011012	 = 1 × 26 + 1 × 25 + 0 × 24 +1 × 23 + 1 × 22 + 0 × 21 + 1 × 20

	  		  = 64 + 32 + 0 + 8 + 4 + 0 + 1
	  		  = 109

	 ⸫11001012  	 = 109

	 3.2	 k~rcfwf/ ;ª\Vof k4lt (Quinary Number System)

	 lj|mofsnfk 

tnsf]  tflnsfdf bzdnj ;ª\Vof k4ltsf ;ª\Vof b]vfOPsf] 5 . t/ k~rcfwf/ 
;ª\Vof k4ltdf 0, 1, 2, 3, 4 dfq kfFrcf]6f cª\s k|of]u x'g] x'gfn] k~rcfwf/ ;ª\Vof 
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k4ltsf ;ª\VofnfO{ 5fof kf/]/ b]vfOPsf] 5 M

0 1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21
22 23 24 25 26 27 28 29 30 31 32
33 34 35 36 37 38 39 40 41 42 43
44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 72 73 74 75 76
77 78 79 80 81 82 83 84 85 86 87
88 89 90 91 92 93 94 95 96 97 98
99 100 101 102 103 104 105 106 107 108 109
110 111 112 113 114 115 116 117 118 119 120

dflysf] tflnsfaf6 s]jn 0, 1, 2, 3 / 4 k|of]u ePsf ;ª\Vof s] s] 5g\ < tnsf] 
tflnsf k"/f ug'{xf];\ M

bzdnj k4lt 0 1 2 3 4 5 6 7 8 9 10

k~rcfwf/ k4lt 0 1 2 3 4 10 11 12 13 14 20

bzdnj k4lt 11 12 13 14 15 16 17 18 19 20 21

k~rcfwf/ k4lt 21 22 23 24 30 31 32 33 34 40 41

bzdnj k4lt 22 23 24 25 26 27 28 29 30 31 32

k~rcfwf/ k4lt 42

bzdnj k4lt

k~rcfwf/ k4lt

bzdnj ;ª\Vof k4ltdf 10 cf]6f cª\s k|of]u ePh:t} k~rcfwf/ ;ª\Vof k4ltdf 
0, 1, 2, 3 / 4 u/L kfFrcf]6f dfq cª\s k|of]u u/L ;ª\Vof ag]sf x'G5g\ . k~rcfwf/ 
;ª\Vof k4ltdf ;ª\VofnfO{ j|mdzM uGtL ubf{ 1, 2, 3, 4, 10, 11, 12, 13, 14, 20,..... 
x'G5 .
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		 bzdnj k4ltsf] ;ª\VofnfO{ k~rcfwf/ k4ltdf ¿kfGt/0f 
Convertion  of decimal number system to quinary number 
system

xfdLn] bzdnj k4ltsf] ;ª\VofnfO{ låcfwf/ k4ltsf] ;ª\Vofdf ¿kfGt/0f ubf{ 
bzdnj k4ltsf] ;ª\VofnfO{ 2 n] efu ubf{ k|fKt x'g] z]if;ª\Vof n]Vbf låcfwf/ 
k4ltsf] ;ª\Vof aGg]af/] hflg;s]sf 5f}F . l7s To;} u/L bzdnj k4ltsf] ;ª\VofnfO{ 
k~rcfwf/ k4ltdf ¿kfGt/0f ug{ s] ug'{k5{ < cg'dfg nufpg'xf];\ t .

kSs} klg tkfO{Fn] bzdnj k4ltsf] ;ª\VofnfO{ 5 n] efu u/L z]if dfq n]Vg]af/] 
;f]Rg'ePsf] xf]nf . xfdLn] oxL tl/sfn] k~rcfwf/df ¿kfGt/0f ug{ ;Sb5f}F . Pp6f 
pbfx/0f x]/f}F M

	 pbfx/0f 1 

	 465 nfO{ k~rcfwf/ k4ltdf ¿kfGt/0f ug'{xf];\ . 

;dfwfg M bzdnj k4ltsf] ;ª\Vof 465 nfO{ k~rcfwf/ k4ltdf ¿kfGt/0f ubf{ 5 n] 
efu u/f}F M

          z]if

5	 465	 0	 ← 5 n] 465 nfO{ efu ubf{ 93 efukmn / 0 z]if /x\of] .

	 93	 1	 ← 5 n] 93 nfO{ efu ubf{ 13 efukmn / 1 z]if /x\of] .

	 18	 3	 ← 5 n] 18 nfO{ efu ubf{ 3 efukmn / 1 z]if /x\of] .

	 3	 3	 ← 5 n] 3 nfO{ efu hfFb}g . To;}n] z]ifdf 3 z]if /x\of] .
 

ca, k~rcfwf/ k4ltdf 3310 eof] . To;}n], bzdnj k4ltsf] ;ª\Vof 465 = 33105 
(k~rcfwf/ k4lt) .

n]Vg] tl/sf: 46510 = 33105

km]l/, k~rcfwf/ k4ltsf] ;ª\Vof 33105 nfO{ bzdnj k4ltdf ¿kfGt/0f ubf{ 465 g} 
s;/L cfpF5, tnsf] cg'R5]b k9f}F M
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bzdnj k4ltsf] ;ª\VofnfO{ Ps, bz, ;o, xhf/, === sf] :yfgdf /fv] h:t} k~rcfwf/ 
k4ltsf] ;ª\VofnfO{ Ps, kfFr, klRr;, Ps;o klRr;, ==== x'Fb} hfG5 . To;}n] 33105 
nfO{ kfFrsf] 3ftdf /fvL bzdnj k4ltdf lgDgcg';f/ ¿kfGt/0f ug{ ;lsG5 M 

Ps;o klRr; klRr; kfFr Ps

:yfg 125 25 5 1

3ftfª\ssf] ¿kdf 53 52 51 50

k~rcfwf/ ;ª\Vof 3 3 1 0

dflysf] tflnsfaf6 k~rcfwf/ ;ª\Vof 2310 nfO{ bzdnj k4ltdf abNbf tn 
b]vfOPh:t} k|lj|mof ul/G5M

23105 	 = 3 × 53 + 3 × 52 + 1 × 51 + 0 × 50

		  = 3 × 125 + 3 × 25 × 1 × 5 + 0 × 1

		  = 375 + 75 + 5 + 0 
	 = 465

ctM 23105 = 46510

	 pbfx/0f 2

	 låcfwf/ k4ltdf ¿kfGt/ ug'{xf];\M 32710

;dfwfg M lbOPsf] ;ª\Vof 32710 df cfwf/ 10 ePsfn] of] ;ª\Vof bzdnj k4ltsf] 
;ª\Vof xf] . bzdnj k4ltsf] ;ª\VofnfO{ låcfwf/ k4ltdf ¿kfGt/ ubf{ ;f] ;ª\VofnfO{ 
2 n] efu u/L z]ifdfq n]lvG5 . 
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           z]if

5	 327	 1	 ← 2 n] 327 nfO{ efu ubf{ 163 efukmn / 1 z]if /x\of] .

	 163	 1	 ← 2 n] 163 nfO{ efu ubf{ 81 efukmn / 1 z]if /x\of] .

	 81	 1	 ← 2 n] 81 nfO{ efu ubf{ 40 efukmn / 1 z]if /x\of] .

	 40	 0	 ← 2 n] 40 nfO{ efu ubf{ 20 efukmn / 0 z]if /x\of] .

	 20	 0	 ← 2 n] 20 nfO{ efu ubf{ 10 efukmn / 0 z]if /x\of] .	

	 10	 0	 ← 2 n] 10 nfO{ efu ubf{ 5 efukmn / 0 z]if /x\of] .

	 5	 0	 ← 2 n] 5 nfO{ efu ubf{ 2 efukmn / 0 z]if /x\of] .

	 2	 0	 ← 2 n] 2 nfO{ efu ubf{ 1 efukmn / 0 z]if /x\of] .

	 1	 1	 ← 2 n] 1 nfO{ efu uPg . To;}n] 1 z]if /x\of] .

	 0
 

cj, z]if dfq tnaf6 dflylt/ n]Vb} hfFbf 101000111 eof] . ctM 32710 = 
1010001112

ct bzdnj ;ª\Vof 327 sf] låcfwf/ ;ª\Vof 101000111 x'G5 . 

	 pbfx/0f 3

	 1010112 nfO{ bzdnj k4ltsf] ;ª\Vofdf abNg'xf];\ M 

;dfwfg M låcfwf/ k4ltsf] ;ª\VofnfO{ To;sf] :yfgdfg tflnsfdf /fVbfM

:yfg
alQ; ;f]x| cf7 rf/ b'O Ps

32 16 8 4 2 1
25 24 23 22 21 20

låcfwf/ ;ª\Vof 1 0 1 0 1 1

o; tflnsfsf cfwf/df bzdnj k4ltdf jbNg lj:tfl/t ¿kdf n]Vbf,
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1010112	 = 1 × 25 + 0 × 24 + 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20

   	 = 1 × 32 + 0 × 16 + 1 × 8 + 0 × 4 + 1 × 2 + 1 × 1 
	 =  32 + 0 + 8 + 2 + 1

	 = 43

ctM 1010112 = 4310

	 pbfx/0f 4

	 40135 nfO{ bzdnj k4ltdf ¿kfGt/ ug'{xf];\ M

;dfwfg M k~rcfwf/ k4ltsf] ;ª\Vof 4517 nfO{ bzdnj k4ltdf jbNbf ;ª\VofnfO{ 
k~rcfwf/ k4ltsf] :yfgdfg tflnsfdf /fvf}F M

:yfg
Ps ;o klRr; klRr; kfFr Ps

125 25 5 1
53 52 51 50

k~rcfwf/ ;ª\Vof 4 0 1 3

ca, k~rcfwf/ ;ª\Vof 4517 nfO{ bzdnj k4ltsf] ;ª\Vofdf n}hfFbf,

45175	 = 4 × 53 + 0 × 52 + 1 × 51 + 3 × 50 
	 = 4 × 125 + 0 × 25 + 1 × 5 + 3 × 1

	 = 500 + 0 + 5 + 3

	 = 508

	 ctM 45175 = 50810 



29ul0ft tx –# -sIff ^–*_ efu b'O{

cEof;sf nflu k|Zg

	 1.	 tnsf ;ª\Vof s'g ;ª\Vof k4ltdf 5g\, n]Vg'xf];\ M

-s_	 10112  	 -v_	 570	 -u_	 1112 

-3_	 305 	 -ª_	 765	 -r_	 132 

-5_	 10011112	 -h_	 323123455	 -em_	 40235

	 2.	 lbOPsf bzdnj k4ltsf] ;ª\VofnfO{ låcfwf/ ;ª\Vof k4ltdf 
abNg'xf];\ M

-s_	 3  	 -v_	 7  	 -u_	 10  	 -3_	 16  	 -ª_	 85

-r_	 105 	 -5_	 438 	 -h_	 999 	 -em_	 8064 	 -`_	 9294 

	 3.	 tnsf k|To]s låcfwf/ ;ª\VofnfO{ bzdnj ;ª\Vof k4ltdf 
¿kfGt/0f ug'{xf];\ M

-s_	 102 	 -v_	 112	 -u_	 1012	 -3_	 11102 	  

-ª_	 101112	 -r_	 111012 	 -5_	 101102 	 -h_	 101102  

-em_	 1001012	 -`_	 1111012	 -6_	 11000002	 -7_	 10000002  

	 4.	 tnsf k|To]s bzdnj k4ltsf ;ª\VofnfO{ k~rcfwf/ ;ª\Vof 
k4ltdf ¿kfGt/0f ug'{xf];\ M

-s_	 8 	 -v_	 11	 -u_	 45 	 -3_	 89	 -ª_	 99 	 -r_ 103

-5_	 540	 -h_	 112	 -em_	 304	 -`_	 888	 -6_	 941	 -7_	 5078 

	 5.	 tnsf k|To]s k~rcfwf/ ;ª\VofnfO{ bzdnj ;ª\Vof k4ltdf 
¿kfGt/0f ug'{xf];\ M

-s_	 115 	 -v_	 245	 -u_	 315	 -3_	 1215	 -ª_	 1435

-r_	 4015 	 -5_	 4445 	 -h_	 4315	 -em_	 43415	 -`_	 333335
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	 6.	 -s_	 ;ª\Vof 1012 / 305 df s'g 7'nf] 5 < ;fy} ltgLx¿sf] km/s klg 
lgsfNg'xf];\ . 

  		  -v_	 ;ª\Vof 110112 / 1245 df s'g 7'nf] 5 < ;fy} ltgsf] km/s klg 
lgsfNg'xf];\ . 

kl/of]hgf sfo{

-s_	 tkfO{FFsf a'afsf] Ps dlxgfsf] cfDbfgL slt 5 < a'afnfO{ ;f]Wg'xf];\ . ;f] 
cfDbfgL /sdnfO{ låcfwf/ / k~rcfwf/ k4ltdf ¿kfGt/ ug'{xf];\ . 

-v_	 sDKo'6/df låcfwf/ ;ª\Vof lsg k|of]u ul/G5 < o;af/} OG6/g]6df vf]hL u/L 
Pp6f n]v tof/ ug'{xf];\ .

pQ/

1.	 -s_ Binary, -v_ Decimal, -u_ Binary, -3_ Quinary, -ª_ Decimal,  
-r_ Decimal, -5_ Binary, -h_ Quinary, -em_ Quinary

2.	 -s_ 210, -v_ 310, -u_ 510, -3_ 1410, -ª_ 2310, -r_ 2910, -5_ 2210, 
-h_ 2210, -em_ 3710, -`_ 6110, -6_ 9610, -7_ 6410

3.	 -s_ 135, -v_ 215, -u_ 1405,  -3_ 3245, -ª_ 3445, -r_ 4135,  
-5_ 23105, -h_ 10225, -`_ 12045, -6_ 111335, -7_ 132415, -8_ 313035

4.	 -s_ 810, -v_ 1110, -u_ 3510, -3_ 8910, -ª_ 9410, -r_ 10810,  
-5_ 38510, -h_ 21210, -em_ 25910, -`_ 118810, -6_ 224110, -7_ 248310
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cfg'kflts / cgfg'kflts ;ª\Vof 
(Rational and Irrational Numbers)kf7 4

	 cfg'kflts ;ª\Vof

xfdLn] ;ª\Vofsf ;d"xnfO{ hgfpg] af/]df s]xL cWoog ul/;s]sf 5f}F M

-s_	 k|fs[lts ;ª\Vofsf] ;d"x, N = {1, 2, 3, 4 … }, ;a} uGtLsf ;ª\Vof x'g\ .

-v_	 k"0f{ ;ª\Vofsf] ;d"x, W = {0, 1, 2, 3, 4, …}, ;a} ulGtsf ;ª\Vof / z"Go klg 
xf] . 

-u_	 k"0ff{ª\sx¿sf] ;d"x, Z = {…, -2, -1, 0, 1, 2, …}, ;a} C0ffTds / wgfTds 
;ª\Vof x'g\ . 

dflysf ;a} ;ª\VofnfO{ Pp6f ;ª\Vofn] ToxL jf cGo ;ª\VofnfO{ efu ubf{ cfpg] 
;ª\Vof s:tf] aG5g\, x]/f}F M

1
1

, –2
3

, 4
2

, –5
5

, 7
3

, 5
10

, 10
5

•	 dflysf ;ª\Vofsf] efukmn M

	
1
1 =1  k"0f{;ª\Vof cfof] . 

•	
–2
3

 = – 0.66666666… bzdnjkl5 Pp6} cª\s bf]xf]l/of] . 

•	
4
2

  = 2 lgz]if efu uof] . 

•	
5
5

 =1 lgz]if efu uof] .

•	
7
3

  = 2.3333333…  bzdnjkl5 Pp6} cª\s bf]xf]l/of] . 

•	
10
5

 = 0.5 bzdnj cGTo ef] . 

•	
10
5

  = 2 lgz]if efu uof] . 
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dflysf ;a} ;ª\Vof ls t efu ubf{ lgMz]if efu uPsf] 5, ls eg] bzdnjkl5 Pp6} 
;ª\Vof bf]xf]l/Psf] 5 . oL ;a} ;ª\VofnfO{ cfg'kflts ;ª\Vof elgG5 . cg'kft eg]sf] 
c+z / x/df b]vfOPsf] ;ª\Vof xf] . To;}n] h'g;'s} ;ª\Vof h;nfO{ x/ / c+zdf b]vfpg 
;lsG5 tyf efu ubf{ tLgcf]6f cj:yf cfpF5 M

•	 lgMz]if efu hfg]

•	 bzdnjkl5 Pp6} cª\s bf]xf]l/g]

•	 bzdnj 6'ª\lug]  

o:tf ;a} ;ª\VofnfO{ cfg'kflts ;ª\Vof elgG5 . To;}n], cfg'kflts ;ª\Vof dflysf 

tLg cj:yf k"/f ug]{ ;a} ;ª\Vof x'g\ . olb c+znfO{ a / x/nfO{ b eGg] xf] eg] a
b
 sf] ¿kdf 

b]vfpg ;lsg] ;a} ;ª\Vof cfg'kflts ;ª\Vof x'g\ h;df b z"Go x'g' x'Fb}g / a k"0f{;ª\Vof 
x'g'k5{ . 

cfg'kflts ;ª\VofM To:tf] ;ª\Vof xf] h;nfO{ a
b
 sf] ¿kdf b]vfpg ;lsG5 h;df b 

≠ 0, a / b b'j} k"0ffª\s x'g\ . 

	 cfg'kflts ;ª\Vofsf u'0f / pbfx/0f

•	 ;a} k"0f{;ª\Vof / k|fs[lts ;ª\Vof cfg'kflts ;ª\Vof x'g\ . h:t} M 5 Pp6f 

k|fs[lts ;ª\Vof xf] . o;nfO{ cg'kftdf n]Vg ;lsG5 . 5 = 10
2

•	 ;a} k"0ff{ª\s cfg'kflts ;ª\Vof x'g\ . h:t} M – 6 Pp6f k"0ffª\s xf] . o;nfO{ –18
3

 

sf] ¿kdf b]vfpg ;lsG5 . To;}n] – 6 Pp6f cfg'kflts ;ª\Vof xf] . 

•	 k"0ff{ª\ssf ;a} leGgx¿ cfg'kflts ;ª\Vof x'g\ . h:t} M 4
4
 klg cfg'kflts ;ª\Vof 

xf] lsgls o;sf] dfg 0.571428571428571428  x'G5 h;df bzdnjkl5 

571428 bf]xf]l/O/xG5 . o:tf] bf]xf]l/g] ;ª\VofnfO{ n]Vbf 4
7

  = 0.571428 n]lvG5 . 

t/ s]xL ;ª\Vofsf] bzdnjkl5 s'g} klg cª\s gbf]xf]l/g] / g6'ª\lug] vfnsf klg x'G5g\ . 
tL ;ª\VofnfO{ cgfg'kflts ;ª\Vof elgG5 . o;kl5 cgfg'kflts ;ª\Vofsf af/]df 
5nkmn u/f}F .
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	 cgfg'kflts ;ª\Vof (Irrational Numbers)

cgfg'kflts ;ª\Vof s:tf x'G5g\ / s;/L aG5g\ eGg]af/] tnsf] pbfx/0f x]g'{xf];\ M

-s_ 	h'g;'s} j[Qfsf/ j:t'sf] kl/lw (Circumference) nfO{ To;sf] Jof; (Diameter) 
sf] nDafOn] efu ubf{ ;w} 3.14159… cfpF5 / of] bzdnjkl5 slxn} klg 
6'ª\luFb}g . o:tf] cg'kft hgfpg] ;ª\VofnfO{ π n] hgfOG5 . 

        

    
    

   
   

   
   

   
  C

irc
um

 fe
rence

Diam
ete

r
Radius

4
7  = π = 3.14159...

π = 3.14159… g6'ª\lug] bzdnj xf] . 

xfdLn] o;/L j[Qsf] kl/lw (circumference) / Jof; (Diameter) b'j} k"0ff{ª\s x'g] u/L 
j[Q agfpg g} ;lsFb}g . To;}n] o:tf ;ª\VofnfO{ k"0ff{ª\ssf] c+z / x/ agfpg g} ;lsFb}g . 
To;}n] oL cg'kftaf6 cfpg] bzdnj cgGt;Dd bf]xf]l/OG5 . 

-v_	 nDa / cfwf/ 1 ;]=ld= ePsf] ;dsf]0fL lqe'h lncf}F . 

	 ;f] lqe'hdf kfOyfuf]/; ;fWocg';f/, h2 = p2 + b2 x'G5 . 

 

√2 1

1 BA

C

dflysf] lrqdf, nfdf] e'hf s0f{ xf] . o;sf] nDafOsf] ju{ h2  = 12 + 12 x'G5 . h;nfO{ 
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h = √2 n]lvG5 . of] √2 = 1.41421356… cGtlxg bzdnj xf] . 

dflysf] pbfx/0fdf π / √2 b'j} cGtlxg bzdnj x'g\ . o:tf ;ª\VofnfO{ cgfg'kflts 
;ª\Vof elgG5 . 

o:tf cgfg'kflts ;ª\Vof w]/} x'G5g\ . h:t} M √3, √5 o;sf pbfx/0f x'g\ . oL ;ª\VofnfO{ 
k"0ff{ª\ssf] cg'kft a

b
 sf] ¿kdf JoSt ug{ ;lsFb}g . 

	 lj|mofsnfk 

	 tnsf] lrqdf cgfg'kflts ;ª\Vof s'g s'g x'g\ < 5'6\ofpg'xf];\ M

dflysf] lrqdf ag]sf cgfg'kflts ;ª\Vof M

-s_ =============		  -v_ ============

-u_ =============			  -3_ ============

-ª_ =============			  -r_ ============
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dflysf] lrqdf ag]sf cfg'kflts ;ª\Vof

-s_ ============ 			   -v_ =============

ljrf/0fLo k|ZgM ul0ftdf √2 lrx\gn] s] hgfpF5 < s] of] lrx\g x'Fb}df s'g} klg ;ª\Vof 
cgfg'kflts x'G5 <

pQ/M ul0ftdf √2 lrx\gn] ju{d"n hgfpF5 . ju{d"n eg]sf] s'g} klg ;ª\VofnfO{ b'O{cf]6f 
;dfg u'0fgv08 ePdf Pp6f u'0fgv08 lng] eGg] hgfpF5 . 

h:t} M √4 = √2 × 2  = √22  = 2 – √2  lrx\gleq b'O{cf]6f 2 u'0fg eO{ 22 eof] . To;}n] 
Pp6f 2 pQ/ eof] . ctM 2 cfg'kflts ;ª\Vof ePsfn] M √4  klg cfg'kflts ;ª\Vof 
xf] . 

csf]{ pbfx/0fM √8 

= √2 × 2 × 2  	 8 sf] v08Ls/0f u/]sf]

=  √22 × 2  	 2 × 2 nfO{ ju{sf] ¿kdf n]v]sf] . Pp6f 2 nfO{ ju{ k'u]g

= 2 √2	 √22  =2  x'G5 . o;nfO{ √22  sf] ju{d"n 2 elgG5 . Pp6} 2 ju{d"n ug{ 
g;lsPsf] x'gfn] √8  leq g} n]lvof] . √2 cgfg'kflts ;ª\Vof ePsfn] 2√2  klg 
cgfg'kflts ;ª\Vof g} xf] . 

ctM √8 Pp6f cgfg'kflts ;ª\Vof xf] . 

	 cgfg'kflts ;ª\Vofsf ljz]iftf Characteristics of irrational 
numbers

-s_ 	cgfg'kflts ;ª\Vofdf cfg'kflts ;ª\Vof hf]8\bf k'gM cgfg'kflts ;ª\Vof aG5 . 
h:t} M √5 Pp6f cgfg'kflts ;ª\Vof xf] . o;df sg} Pp6f cfg'kflts ;ª\Vof 3 
hf]8f}F . cj 3 + √5 cgfg'kflts ;ª\Vof xf] . 

-v_	 ju{;ª\Vof 1, 4, 9, 14, 25 … afx]ssf h'g;'s} ;ª\Vofsf] ju{d"n cgfg'kflts 
;ª\Vof x'G5 . h:t} M √3, √5, √6, √7, √8, √10  cflb . 

-u_	 h'g;'s} ¿9 ;ª\Vofsf] ju{d"n cgfg'kflts ;ª\Vof xf] . 
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;ª\Vofsf] ;DaGw

•	 ;a} k|fs[lts ;ª\Vof (natural numbers, N) k"0f{ ;ª\Vof (Whole number, 
W) klg x'g\ . 

•	 ;a} k"0f{ ;ª\Vof k"0ff{ª\s (Integer, Z) klg x'g\ .

•	 ;a} k"0ff{ª\s cfg'kflts ;ª\Vof (Rational numbers, Q) klg x'g\ . 

•	 cgfg'kflts ;ª\Vof (Irrational numbers, Q') dflysf s'g} klg ;ª\Vof 
xf]Ogg\ . 

•	 cgfg'kflts ;ª\Vof / cfg'kflts ;ª\Vof b'j}nfO{ Pp6} gfddf jf:tljs ;ª\Vof 
(Real numbers, R) elgG5 . 

dflysf] egfOnfO{ lrqdf xf]/f}F M

 

cEof;sf nflu k|Zg

	 1.	 l7s a]l7s 5'6\ofpg'xf];\ M

(a)	 ;a} k"0f{ ;ª\Vof cfg'kflts ;ª\Vof x'g\ . 

(b)	 cfg'kflts ;ª\VofnfO{ a
b
, b≠0 sf] ¿kdf JoSt ug{ ;lsFb}g . 

(c)	 k|fs[lts ;ª\Vof cfg'kflts ;ª\Vof x}gg\ .

(d)	 ¿9 ;ª\Vofsf] ju{d"n cgfg'kflts ;ª\Vof xf] . 
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(e)	 j[Qsf] kl/lwnfO{ Jof;sf] nDafOn] efu ubf{ cfpg] dfg cgfg'kflts ;ª\Vof xf] . 

(f)	 π cfg'kflts ;ª\Vof xf] . 

	 2.	 tnsf k|Zgsf] hjfkm lbg'xf];\ M

(a)	 cfg'kflts ;ª\Vof eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ .

(b)	 cgfg'kflts ;ª\Vof eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ .

(c)	 jf:tljs ;ª\Vof eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ .

(d)	 s] k|fs[lts ;ª\Vof cfg'kflts ;ª\Vof x'g\ < cfkm\gf] pQ/ pbfx/0f;lxt k|:6 
kfg'{xf];\ .

	 3.	 tnsf ;ª\Vof cfg'kflts jf cgfg'kflts s] x'g\ n]Vg'xf];\ . 

a.	 5	 b.	 √5	 c.	 √9
d.	 2 + 5	 e.	 √2	 f.	 2 + √2	

g.	 2 √3	 h.	 – 5
4

	 i.	 9
3

	 4.	 tnsf bzdnj ;ª\VofnfO{ cfg'kflts ;ª\Vofsf] ¿kdf c+z / 
x/sf] ¿kdf JoSt ug'{xf];\ M

a.	 2.5	 b.	 3.82	 c.	 4.21	 d.	 9.34521

	 5.	 tnsf ;ª\Vof s'g s'g cgfg'kflts x'g\ < bzdnjkl5sf cª\ssf] 
9fFrf x]/L n]Vg'xf];\ M 

a.	 1.4142135623731…
b.	 0.8
c.	 3.142857143…
d.	 6.374374374...
e.	 4.234
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	 5.	 cfg'kflts / cgfg'kflts ;ª\Voflarsf] leGgtf pbfx/0f;lxt 
n]Vg'xf];\ .

kl/of]hgf sfo{

kl/of]hgf sfo{M cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vof hgfpg] e]glrq agfO{ 
jf:tljs ;ª\Vof b]vfpg] rf6{ tof/ ug'{xf];\ . 

pQ/

4. (a) 25
10

  	 (b) 382 
100

  	 (c) 421
100

	 (d) 934521 
100000

 

5. (b), (d), (e) lsgls oL ;ª\Vof cGtg x'g] jf gbf]xf]l/g] bzdnj x'g\ . 
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	 kl/ro

xfdL ;;fgf gfk ld6/, ;]lG6ld6/, lsnf]ld6/df n]V5f}F . h:t} M Pp6f lstfasf] nDafO 
22 OGr, /fdsf] prfO 5 lkm6, uLtfsf] prfO 5.1 lkm6, 3/b]lv ljBfno ;Ddsf] b'/L 2 
lsnf]ld6/ cflb . s] xfdL ;a} b'/L o;/L g} eGg ;S5f}F t < ljrf/ u/f}F M

•	 k[YjL b]lv rGb|df;Ddsf] b'/L 384,400,000 ld6/

•	 k[YjLb]lv ;"o{;Ddsf] b'/L 149,597,870,700 ld6/

•	 Uofn]S;Lsf] Jof; sl/a 950000000000000000000 ld6/

•	 k[YjLsf] tf}n = 5,972,000,000,000,000,000,000,000 lsnf]u|fd

•	 xfO8«f]hg k/df0f'sf] tf}n = 0.000,000,000,000,000,000,000,000,001,673 kg  

otL 7'nf b'/LnfO{ ;xh tl/sfn] n]Vg j}1flgs ;ª\s]t k|of]u ul/G5 . j}1flgs ;ª\s]t 
s] xf] / s;/L n]lvG5 eGg]af/] o;eGbf tn JofVof ul/G5 . 

	 ;ª\Vofsf] j}1flgs ;ª\s]t (Scientific notation of numbers)

tnsf ;ª\VofnfO{ j}1flgs ;ª\s]tdf n]v]sf pbfx/0f x]/f}F M

340000000 = 3.4 × 108

5420000000 = 5.42 × 109

50500000 = 5.05 × 107

0.000000097 = 9.7 × 10–8

0.0000212 = 2.12 × 10–5

oL j}1flgs ;ª\s]t s;/L n]Vg ;lsG5 rrf{ u/f}F M

;ª\Vofsf] j}1flgs ;ª\s]t 
(Scientific Notation of Numbers)kf7 5
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	 -s_ k"0ff{ª\s ePdf 

olb s'g} ;ª\Vof k"0ff{ª\s xf] eg] To;nfO{ j}1flgs ;ª\s]tdf JoSt ubf{ lbOPsf] 
;ª\VofnfO{ klxnf] cª\s eGbf k5fl8 bzdnj /fvL bf];|f] cª\sb]lv sltcf]6f cª\s 
5g\ Tolt 10 sf] 3ftfª\s n]Vg] . 

h:t} dflysf] pbfx/0fdf, 

340000000	 =	 3.4 × 100000000 -;'?sf] cª\s 3 kl5 cf7cf]6f cª\s 5g\ . 
To;}n] 100000000 n] u'0fg u/]sf]_ 

	 =	 3.4 × 108

lgod M olb lbOPsf] ;ª\Vof bzdnj ;ª\Vof x}g eg] j}1flgs ;ª\s]tdf abNbf ;f] 
;ª\Vofdf sltcf]6f cª\s 5g\ To;eGbf Ps sd ;ª\Vofdf 10 sf] 3ftfª\sdf n]Vg]  

h:t} M 65302001512 df hDdf cª\s 12 cf]6f ePsfn] Ps sd bzsf] 3ftfª\s n]vL 
u'0fg u/]/ klxnf] cª\s eGbf cufl8 bzdnj /fVg] . cyf{t\, 6.53 × 1011 

	 -v_ bzdnj ;ª\Vof ePdf

olb lbOPsf] ;ª\Vof bzdnj ;ª\Vof 5 eg] To:tf] ;ª\VofnfO{ ;j{k|yd leGgdf 
abNg'k5{ . To;kl5 10 sf] 3ftfª\sdf abNg'k5{ / cGtdf 10 sf] C0ffTds 3ftfª\ssf] 
¿kdf k|:t't ug{ ;lsG5 . 

h:t} M Pp6f bzdnj ;ª\Vof 0.239865123457 5 . o;nfO{ j}1flgs ;ª\s]tdf abNg] 
r/0f

1. 	 leGgdf abNg] M bzdnjkl5 hltcf]6f cª\s 5g\ Tolt g} 1 kl5 z"Go ePsf] 
;ª\Vofn] efu ug]{ M

	 0.239865123457  

 	 = 
239865123457
1000000000000

  

	 = 
2.39865123457
10000000000

 -bzdnj Ps cª\skl5 NofPsfn] x/sf] Pp6f z"Go x6fPsf]_

dflysf] lx;fadf c+zdf bzdnjkl5 hltcf]6f cª\s 5g\ x/df 1 kl5 Tolt g} z"Go 
5g\ . 
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ca, ;f] ;ª\VofnfO{ 3ftfª\ssf] ¿kdf JoSt ug'{xf];\ M

= 
2.39865123457

1011  x/nfO{ 3ftfª\ssf] ¿kdf JoSt u/]sf]

= 2.39865123457 ×10–11 x/nfO{ 3ftfª\ssf] ¿kdf JoSt u/]sf]

= 2.4 ×10–11 c+znfO{ Ps ;fy{ cª\s;Dd z"GofGt u/]sf] . of] g} lbOPsf] ;ª\Vofsf] 
j}1flgs ;ª\s]t xf] . 

o;/L 0.239865123457  nfO{ j}1flgs ;ª\s]tdf n]Vbf 2.4 ×10^(-11)   eof] . 

gf]6 M olb ;ª\Vof k"0ff{ª\sdf 5 eg] j}1flgs ;ª\s]t 10 sf] wgfTds 3ftfª\sdf x'G5 
eg] ;ª\Vof bzdnjdf eP j}1flgs ;ª\s]t 10 sf] C0ffTds 3ftfª\sdf x'G5 . dflysf] 
pbfx/0fdf, 

	 340000000 = 3.4 × 108	

	 0.239865123457  = 2.4 ×10–11   

yk pbfx/0f M 

-s_	 759 = 7.59 × 100  = 7.59 × 102 

-v_	 39000 = 3.9 × 10000 = 3.9 × 104 

-u_	 0.000432 = 
0004.32 
10000

 = 
4.32 
104   = 4.32 × 10–4   

cEof;sf nflu k|Zg

	 1.	 tnsf bzdnj ;ª\VofnfO{ j}1flgs ;ª\s]tdf n]Vg'xf];\ M

-s_	 24	 -v_	 361	 -u_	 56.1256	 -3_	71309765

-ª_	 0.45673	 -r_	 0.284001	 -5_	 780000000000 	

-h_	 0.006710056	
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	 2.	 tnsf j}1flgs ;ª\s]tnfO{ bzdnj ;ª\Vofdf ¿kfGt/0f  
ug'{xf];\ M

-s_	 1.50 × 109	 -v_	 3.55 × 105	 -u_	 1.76 × 105 

-3_	 7.73 × 10–4 	 -ª_	 6.4 × 10–5	 -r_	 5.901 × 10–6

-5_ 1.511 × 108	 -h_	 9.1765 × 1012	 -em_  5.246 × 1013

	 2.	 Pp6f ;fdfg;lxtsf] 6«ssf] tf}n 12,000 kg 5 eg] pSt 
tf}nnfO{ j}1flgs ;ª\s]tdf n]Vg'xf];\ .

	 4.	 cfu{gsf] k/df0f'sf] cw{Jof; 0.000,000,000,098 ld6/ eP 
o;nfO{ j}1flgs ;ª\s]t n]VG'xf];\ .

	 5.	 3 × 108 m/s n] k|sfzsf] xfjfdf ult hgfpF5 eg] To;sf] bzdnj 
dfg slt x'G5 < 

	 6.	 6480000 ;]s]G8 nfO{ j}1flgs ;ª\s]tdf n]Vg'xf];\ <

pQ/

1.	 -s_	 2. 4 × 101	 -v_	 3.61 × 102	 -u_	 5.61 × 101

	 -3_	 7.13 × 107 	 -ª_	 4.5673 × 10–1	 -r_	 2.84001 × 10–1	

	 -5_	 7.8 × 1011	 -h_	 6.710056 × 10–3

2.	 -s_	 1500000000	 -v_ 355000	 -u_	 176000

	 -3_	 0.000773	 -ª_	 0.000064 	 -r_	 0.000005901

	 -5_	 151100000	 -h_	 9176500000000	 -em_	 52460000000000  

3.	 1.	 2 × 104	 4.	 9.8 × 10–11	 5.	 300000000 m/s		
6.	 6.48 × 106  
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	 6.1 cg'kft (Ratio)

	 kl/ro

bfofFsf] lrqdf ls;fgn] Pp6f ;fgf] 
kf7f]sf] tf}n slt /x]5 egL cg'dfg 
ug{ vfHb} 5g\ . 

pgn] dfp afv|fsf] tf}n $) lsnf]u|fd 
/ kf7fsf] tf}n !) lsnf]u|fd /x]sf] 
kQf nufP .  

kf7f] / dfpsf] tf}n t'ngf s;/L 
ug'{x'G5 < tf}nnfO{ t'ngf ug]{ tn 
lbOPsf tl/sfdWo] tkfO{Fn] s'g tl/sf 
ckgfpg'x'G5 <

dfp afv|fsf] tf}n $) s]=hL=, kf7f]sf] tf}n !) s]=hL= ePsfn],

1.	 36fp u/]/ M 40 kg – 10 kg = 30 kg 

	 dfpsf] eGbf kf7f]sf] tf}n 30 s]=hL= sdL 5 .

2.	 hf]8 u/]/ M 10 kg + 30 kg = 40 kg

	 kf7f]eGbf dfp 30 kg a9L 5 . 

3.	 dfpsf] tf}nnfO{ df7fsf] tf}nn] efu u/]/ M dfp / kf7fsf] tf}nsf] cg'kft  
= 

40kg 
10kg

   = 
4 
1

   

	 dfpsf] tf}n kf7fsf] 4 u'0ff 5 .  

4.	 kf7fsf] tf}nnfO{ dfpsf] tf}nn] efu ubf{ M 
10kg 
40kg

   = 
1 
4

  

	 kf7f]sf] tf}n dfpsf] Ps rf}yfO 5 . 

cg'kft / ;dfg'kft 
(Ratio and Proportion)kf7 6
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dfly ul/Psf t'ngfdWo] tkfO{FnfO{ s'g tl/sf dg k¥of] < klxnf] / bf];|f] pbfx/0fdf 
hf]8 jf 36fp u/L tf}nsf] t'ngf ul/Psf] 5 eg] t];|f] / rf}yf] tl/sfdf Pp6fsf] tf}nnfO{ 
csf{sf] tf}nn] efu u/L leGgdf k|:t't ul/Psf] 5 . oL efu ug]{ ljlwaf6 j:t'sf] dfq 
t'ngf ug]{ tl/sf g} cg'kft xf] . hf]8 jf 36fp ljlwaf6 tf}nsf] t'ngf ubf{ t'ngf klg 
lsnf]u|fddf -gfksf] PsfOdf_ ul/Psf] 5 . cg'kftdf tf}nsf] t'ngf ubf{ gfksf] PsfO 
x'Fb}g t/ slt u'0ff egL k|:t't ul/G5 . 

csf]{ pbfx/0f x]/f}F M

pbfx/0f 1. 

xl/n] 300 6g ;'Gtnf;Fu 150 6g cDaf ;f6]/ NofP . 

-s_	 ;'Gtnfsf] tf}nnfO{ cDafsf] tf}n;Fu t'ngf ug'{xf];\ .  

-v_	 cDafsf] tf}nnfO{ ;'Gtnfsf] tf}n;Fu t'ngf ug'{xf];\ M

;dfwfg M 

oxfF, ;'Gtnfsf] ;ª\Vof 300 kg, cDafsf] tf}n 150 s]=hL=

-s_	 ;'Gtnfsf] tf}nnfO{ cDafsf] tf}n;Fu t'ngf ug{,

	 ;'Gtnf / cDafsf] tf}nsf] cg'kft = 
300kg 
150kg

 = 
30 
15

 = 
2 
1

	 ctM ;'Gtnfsf] tf}n cDafsf] tf}nsf] b'O{ u'0ff 5 . o;nfO{ 2:1 n]lvG5 . o;sf] 
dtnj, k|To]s Pp6f cDaf;Fu 2 cf]6f ;Gtnfsf] b/df ;fl6Psf] /x]5 . 

-v_	 cDafsf] tf}nnfO{ ;'Gtnfsf] tf}n;Fu t'ngf ug'{xf];\ M

	 cDaf;Fu ;'Gtnfsf] tf}n t'ngf =  
150kg 
300kg

 = 
15 
30

  = 
1 
2

	 ct, cDafsf] tf}n ;'Gtnfsf] 
1 
2
 /x]5 . cyf{t\, k|To]s Ps s]=hL= cDaf;Fu b'O{ 

s]=hL= ;'Gtnf ;fl6Psf] /x]5 . To;}n] cDaf / ;'Gtnfsf cg'kft 
1 
2
 cyjf 1:2 

/x]5 . o;nfO{ cª\u|]hLdf k9\bf "1 is to 2" kl9G5 . 

ljrf/ ug'{xf];\ M cg'kft lgsfNbf b'j} j:t'sf] gfksf PsfO sfl6P/ PsfO gePsf 
leGgsf] ¿kdf cg'kft /xG5 . To;}n] cg'kftsf] PsfO x'Fb}g elgG5 . 
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cg'kft (Ratio) : ;dfg PsfOdf dfkg ul/Psf j:t' t'ngf ubf{ Pp6fsf] dfqfnfO{ 
csf{sf] dfqfn] efu u/L n3'Qd kbdf n}hfFbf x'g] leGg :j¿ksf] ;ª\VofnfO{ cg'kft 

elgG5 . h:t} M 
a 
b
 sf] cg'kft 

a 
b
 jf a:b x'G5 . cg'kftsf] dfkgsf] PsfO x'Fb}g . s'g} 

b'O{ kl/df0fsf] cg'kft lgsfNbf b'j}sf] PsfO ;dfg x'g'k5{ . 

	 pbfx/0f 2

	 /fdsf] Ps lbgsf] sdfO ? 2500 / dLgfsf] Ps lbgsf] sdfO 3000 
/x]5 eg] /fd / ;Ltfsf] Ps lbgsf] sdfOsf] cg'kft slt x'G5 <

;dfwfg M 

oxfF, /fdsf] Ps lbgsf] sdfO ?= 2500

dLgfsf] Ps lbgsf] sdfO ?= 3000

/fd / dLgfsf] Ps lbgsf] sdfOsf] cg'kft = 
Rs. 2500 
Rs. 3000

 = 
25 
30

 = 
5 
6

ctM /fd / dLgfsf] Ps lbgsf] sdfOsf] cg'kft 5:6 /x]5 . 

	 pbfx/0f 3 

	 rf/cf]6f sndsf] ? 200k5 {/ Pp6f sfkLsf] ? 70k5} eg] snd 
/ sfkLsf] b/sf] cg'kft lgsfNg'xf];\ . 

;dfwfg M

oxfF, sfkL / sndsf] b/ eg]sf] Pp6f dfq j:t'sf] d"No xf] . To;}n], rf/cf]6f 
sndsf] d"Noaf6 Pp6f sndsf] d"No kQf nufcf}F M

4 sndsf] d"No ?= 2000 

1 sndsf] d"No ? 
200 
4

 = ? 50 

ctM Pp6f sndsf] d"No ? 50 / Pp6f sfkLsf] d"No ? 70 5 . Pp6fsf] d"NonfO{ 
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b/ elgG5 . To;}n] snd / sfkLsf] cg'kft = 
Rs. 50 
Rs. 70

 = 
5 
6

ctM snd / sfkLsf] b/sf] cg'kft k|i6 /x]5 .  

	 cg'kft;DaGwL ;d:of ;dfwfg

cg'kft Ps} vfNsf j:t'sf] t'ngf ug]{ ul0ftLo tl/sf xf] . cg'kftsf] wf/0ff k|of]u u/L 
yfxf gePsf dfg klg kQf nufpg ;lsG5 . o; v08df tL yfxf gePsf dfg kQf 
nufpg] tl/sfsf af/]df rrf{ u/f}F M

	 pbfx/0f 1 

	 Pp6f sf/vfgfdf k'?if sfdbf/sf] l7s tLg u'0ff dlxnf sfdbf/ 5 . 
olb hDdf sfdbf/ 400 hgf /x]5g\ eg] k'?if / dlxnf sfdbf/sf] 
;ª\Vof kQf nufpg'xf];\ . 

o; pbfx/0fdf, k'?if / dlxnfsf] ;ª\Vof yfxf gePsfn] tL ;ª\Vof hgfpg x / y h:tf 
rn k|of]u ug{ ;lsG5 . oxfF, k'?ifsf] ;ª\VofnfO{ x n] hgfof}F eg], 

k|Zgcg';f/, k'?ifsf] ;ª\VofeGbf dlxnfsf] ;ª\Vof tLg u'0ff 5 eGg'sf] cy{cg';f/,

olb k'?ifsf] ;ª\Vof x eP dlxnfsf] ;ª\Vof 3x x'G5 . 

xfdLnfO{ yfxf 5, hDdf sfdbf/sf] ;ª\Vof = 400 

k'?ifsf] ;ª\Vof + dlxnfsf] ;ª\Vof = 400

cyjf, 	 x + 3x = 400

cyjf, 4x = 400

cyjf, x = 
400 
4

 = 100

ctM, x = 100

oxfF,  k'?ifsf] ;ª\Vof x ePsfn] k'?if sfdbf/sf] ;ª\Vof 100 5 eg], 

dlxnf sfdbf/sf] ;ª\Vof, 3x = 3 × 100 = 300 
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hfFr u/f}F M hDdf sfdbf/ = x + 3x = 100 + 300 = 400 l7s 5 . 

5f]6f] ljlw M k'?if sfdbf/ x eP dlxnf sfdbf/ 3x x'G5 . To;}n], 

		  x + 3x = 400

cyjf,	 4x = 400 

		  x = 100 [b'j}lt/ 4 n] efu ubf{]

To;}n] k'?if sfdbf/ x = 100 hgf ePsfn] dlxnf sfdbf/ 3x = 300 x'G5 . 

	 tLgcf]6f j:t'sf] cg'kft

lrqdf tLgcf]6f rfdnsf af]/f b]vfOPsf] 5 . tL af]/fdf ePsf] rfdnsf] cg'kft 3:4:5 
5 . 

o;sf] dtnj ;a}eGbf ;fgf] af]/fdf 3 s]=hL= rfdn 5 eg] cln 7'nfdf 4 s]=hL= / 
;a}eGbf 7'nfdf 5 s]=hL= rfdn x'G5 . 

olb ;a}eGbf ;fgf]df 6 s]=hL= eP bf];|fdf 8 s]=hL= / t];|fdf 10 s]=hL= rfdn x'G5 . 

ca tnsf] tflnsf x]/f}F M

t/ xfdLnfO{ ;a}eGbf ;fgf] a]/fdf slt rfdn 5 eGg] t yfxf 5}g . t/ tLgcf]6} af]/fdf 
hDdf slt rfdn 5 eGg] yfxf ePdf xfdLn] hDdf rfdnnfO{ gf} a/fa/ efudf  -3 + 4 + 
5 = 12) efudf afF8\g ;Sof}F eg] tL af]/fdf slt slt rfdn 5 egL kQf nufpg ;S5f}F . 

dfgf}FF hDdf rfdn 240 s]=hL= 5 . o; cj:yfdf tL af]/fdf ePsf] rfdnnfO{ 3x, 4x 
/ 5x dfGg ;lsG5  lsgeg] 3x + 4x + 5x = 12x xf] / of] 12x = 240 s]=hL= x'G5 . 

ctM 12x = 240 s]=hL= 

cyjf, x = 
240 
12

 s]=hL= = 20 s]=hL=

ca, tLgcf]6f af]/fdf ePsf] rfdnsf] tf}n lgDgcg';f/ 5 M
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•	 klxnf] af]/fsf] rfdnsf] tf}n, 3x = 3 × 20 s]=hL= = 60 s]=hL=

•	 bf];|f]] af]/fsf] rfdnsf] tf}n, 4x = 4 × 20 s]=hL= = 80 s]=hL=

•	 t];|f] af]/fsf] rfdnsf] tf}n, 5x = 5 × 20 s]=hL= = 100 s]=hL=

k/LIf0f u/f}F M hDdf tf}n = 60 s]=hL= + 80 s]=hL= + 100 s]=hL= = 240 s]=hL=

	 6.2 ;dfg'kft (Proportion)

;dfg'kft eg]sf] a/fa/ cg'kft xf] . o;sf] zflabs cy{cg';f/ b'O{cf]6f a/fa/ cg'kft 
eGg] a'em\g ;lsG5 . pbfx/0fsf nflu /fd / x/Lsf] tf}n 20 s]=hL= / 30 s]=hL= /x]5 . 
To:t}, dL/f / dlgtfsf] tf}n 40 s]=hL= / 60 s]=hL= /x]5 . ca tnsf cg'kft lgsfnf}F M

-s_	 /fd / xl/sf] tf}nsf] cg'kft = 
20kg 
30kg

 = 
2 
3

-v_	 dL/f / dlgtfsf] tf}nsf] cg'kft =  
40kg 
30kg

 = 
2 
3

dflysf] pbfx/0fdf -s_ / -v_ df b]lvPsf b'O{cf]6f cg'kft a/fa/ 5g\ . o:tf a/fa/ 

cg'kftnfO{ ;dfg'kft (Proportion) elgG5 . o; pbfx/0fdf /fd / xl/sf] tf}nnfO{ 
a 
b
 

tyf ld/f / dlgtfsf] tf}nnfO{ 
c 
d
 dfGbf, 

a 
b

 = 
c 
d
 n]Vg ;lsG5 . o;nfO{ csf]{ tl/sfn] a:b 

= c:d  klg t n]Vg ;lsG5 . t/ ;dfg'kftsf] ;ª\s]tcg';f/ ;dfg'kft hgfpg a/fa/ 
lrx\g (=) sf] ;6\6f ;dfg'kftsf] lrx\g (::) k|of]u ul/G5 . ctM dflysf] ;dfg'kftnfO{ 
a:b :: c:d n]lvG5 . o;nfO{ a, b, c / d nfO{ ;dfg'kftdf 5g\ elgG5 . 

	 pbfx/0f 1 

	 olb 10, 20, 30 / p ;dfg'kftdf eP p sf] dfg slt x'G5 <

;dfwfg M olb 10, 20, 30 / p ;dfg'kftdf eP, ;dfg'kftsf] cy{cg';f/

	 10:20⸬30:p x'G5 .

cyf{t\	
10 
20

 = 
30 
p
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cyjf 	 p = 
30 × 20 

10
 

cyjf,	 p = 60 

⸫ rf}yf] ;dfg'kftsf] ;ª\Vof p = 60 /x]5 . 

	 pbfx/0f 2 

	 ;ª\Vof 2:5 df s'g ;ª\Vof hf]8\bf ltgsf] cg'kft 4:5 x'G5 <

;dfwfg M lbOPsf] cg'kft 
2 
5

dfgf}F yKg'kg]{ ;ª\Vof x 5 . ca lbOPsf] cg'kftdf x/ / c+z b'j}df x hf]8f}F M

k|Zgcg';f/, 
2 + x 
5 + x

 = 
4 
5

dflysf] ;dLs/0f xn u/L yKg'kg]{ ;ª\Vof x kQf nufpg qm; u'0fg ug'{k5{ . jfofFlt/sf] 
c+z;Fu bfofFlt/sf] x/ u'0fg u/L a/fa/ lrx\g /fv]/ bfofFlt/sf] c+z / afofFlt/sf] x/ 
u'0fg ug]{ lgodcg';f/ j|m; u'0ff ubf{,

		  5(2 + x) = 4(5 + x) 	

cyjf,	 10 + 5x = 20 + 4x

cyjf,	 5x – 4x = 20 – 10  -;dLs/0fdf a/fa/L tYosf] k|of]u ubf{_

cyjf, x = 10

⸫ x = 10

ctM lbOPsf] cg'kft 
2 
5
 df c+z / x/ b'j}df 10 yKbf cfpg] cg'kft 

4 
5
 x'G5 . 

hfFrf}FM 
2 + 10  
5 + 10

 = 
124 
155

 = 
4 
5
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cEof;sf nflu k|Zg

	 1.	 cg'kft eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

	 2.	 Pp6f sfdbf/sf] sdfO ? 20000 5 / p;sf] >LdtLsf] sdfO 
? 2500 5 . >Ldfg\ / >LdtLsf] sdfOsf] cg'kft slt x'G5 <

	 3.	 xl/sf] sdfO ld/fsf] sdfOsf] 
2 
3
 5 . olb ld/fsf] sdfO ? 9000 

eP xl/sf] sdfO slt xf]nf <

	 4.	 b'O{ hf]8L bDktLsf] tf}nsf] cg'kft 
45 
50

 / 
36 
40

 /x]5g\ . s] pgLx¿sf] 

tf}n ;dfg'kft 5 < b'j} cg'kftnfO{ n3'Qd kbdf nuL kQf 

nufpg'xf];\ . 

	 5.	 x sf] dfg kQf nufpg'xf];\ M 

-s_  x:5 = 10:25 	 -v_ 3:7 = 21:x 		  -u_ 10:x = 2:11 

	 6.	 tnsf ;ª\Vof ;dfg'kftdf eP yfxf gePsf kb kQf  
nufpg'xf];\ M 

-s_ a, 4, 6,7   -v_ 2, x, 3, 8  -u_ 2, 3, 8, d     

-3_ x, 2, 6, 4   -ª_ 9, 4, 4, p 

	 7. 	 -s_	;ª\Vof 12 / 21 nfO{ 5:8 agfpg b'j}df slt hf]8\g'knf{ < 

		  -v_	;ª\Vof 10 / 25 nfO{ 2:3 agfpg kbf{ b'j}df slt hf]8\
g'knf{ <

		  -u_	 ;ª\Vof 15 / 18 nfO{ 3:4 agfpg b'j}df slt 36fpg'knf{ < 
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	 8.	 ?= 600 df 12 cf]6f sfkL kfOG5 eg] ?= 900 df sltcf]6f sfkL 
kfOG5 < 

	 9.	 ?= 50 df 5 cf]6f snd kfOG5 eg] ?= 240 df sltcf]6f snd 
kfOG5 < 

	 10.	 hgtf k|f=lj= df sfkL / snd k|of]u ug{] ljBfyL{sf] cg'kft 
10:11 5 . olb sfkL k|of]u ug{] 110 hgf ljBfyL{ eP snd 
k|of]u ug{] ljBfyL{ ;ª\Vof kQf nufpg'xf];\ . 

	 11.	 b'O{cf]6f ;ª\Vofsf] cg'kft  3:2 5 . olb olb tLdWo] Pp6f 
;ª\Vof 321 eP csf]{ ;ª\Vof slt xf]nf <

	 12.	 l/gf / dLgf b'O{ lbbLalxgL x'g\ . sIff 10 k9\g] l/gf / sIff 8 
df k9\g] dLgfn] lstfa lsGbf nfu]sf] vr{sf] cg'kft 3:2 5 . olb 
dLgfn] ?= 824 ltl/g\ eg] l/gfn] slt ltl/g\ <

pQ/

2.   4:5    3.   6000     4.  
9 
10

      5.  2, 49, 55     6.  a = 
24 
7

, x = 
16 
3

, x = 3, p =  
16 
9

7.  -s_ 3, 4, 3   -v_ 6.8 18     9.  24     10.  121     11.  214     12.  1236    
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	 tnsf] syf k9\g'xf];\ / tflnsf eg'{xf];\ M

;/f]hn] cfkm\gL >LdtL / 5f]/f5f]/LnfO{ 
v]taf/Lsf] sfd klg l;sfPsf 5g\ . pgn] 
5f]/L / 5f]/fsf nflu klg t/sf/Lsf] x]/rfx ug]{ 
lhDdf lbPsf 5g\ . t/sf/Lsf] x]/rfx u/]afkt 
pgLx¿n] ;f] t/sf/Laf6 cfpg] cfDbfgLsf] s]xL 
efu cfkm}Fn] klg vr{ ug{ kfpF5g\ . pgLx¿sf] 
v]taf/L yf]/} ePsfn] ;/f]hn] c¿sf] v]taf6 
t/sf/L;d]t vl/b u/]/ t/sf/L Jofkf/ u5{g\ . 
t/sf/L Jofkf/ ubf{ vl/b u/]sf] d"Nodf s]xL 
d'gfkmf ykL a]R5g\ . 

pgn] s'g} t/sf/L s[ifssf] v]taf6 hltdf lsg]/ NofpF5g\ To;sf] 10 k|ltzt gfkmf vfP/ 
a]Rg] u/]sf 5g\ . t/ u|fxsn] cflnslt d"No sd u/L 5'6 lbP/ n}hfg vf]H5g\ . To;f] 
ubf{ pgnfO{ t/sf/L Nofpg] uf8L ef8f / gfkmf gk'Ug] eof] . ca s] ug]{ egL ljrf/ ug{ 
yfn] . 

;/f]hsL 5f]/Ln] Pp6f h'StL ;f]lrg\ / elgg\ M a'af, xfdLn] lsg]sf] d"No -j|md d"No_df 
10 k|ltzt yk u/]/ ga]Rbf 3f6f nfU5 . To;}n] ca gfkmf;d]t u/]/ cfpg] xfnsf] laj|mL 
d"No a9L d"No /fvf}F . h:t} 100 df lsg]sf] sfpnLnfO{ 10 k|ltzt gfkmf /fVbf ? 110 
x'G5  . To;kl5 ? 5 yKbf ? 115 x'G5 . To;}n] sfpnLsf] d"No ?= 115 cª\lst ug]{ / 
To;af6 ?= 5 5'6 lbg] . o;f] ubf{ xfd|f] d'gfkmf klg 36\b}g . u|fxs klg 5'6 kfpFbf v';L 
x'G5g\ . 5f]/Lsf] s'/f s:tf] nfU5 t < eGb} 5f]/fnfO{ ;/f]hn] ;f]w] . 5f]/fn] uHha 5 a'af 
eg] . To;kl5 pgLx¿ x/]s ;fdfgsf] j|mo d"Nodf cfjZos gfkmf hf]8]/ laj|mL ug]{ d"No 
-ljj|mo d"No_ /fv] . To;kl5 s]xL /sd yk u/]/ u|fxsnfO{ b]vfpg] d"No -cª\lst d"No_ 
/fv] . 

gfkmf / gf]S;fg 
(Profit and Loss)kf7 7
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	 lj|mofsnfk M

	 ;/f]hsf] t/sf/L k;nsf] d"No ;"rL tflnsfdf lbOPsf] 5 . 5'6kl5sf] 
d"No kQf nufpg'xf];\ M

t/sf/L k|lts]hL d"No 5'6 5'6kl5sf] laj|mL d"No

sfpnL ?= 115 ?= 5 ?= 110

aGbfsf]kL ? 40 ? 10

Kofh ? 50 ? 12

d'Nff ? 25 ? 3

gf]6M of] k;naf6 bz lsnf]u|fdeGbf a9L n}hfg] xf] eg] ;a}df 10% 5'6 lbOg] 5 . 

dflysf] tflnsfdf k|To]s ;fdfg 10 s]=hL=sf] slt k5{ < kQf nufpg'xf];\ / ;f] d"Nodf 
10% 5'6 /fvL sltdf a]Rg'k5{, d"No ;"rL agfpg'xf];\ . pbfx/0fsf nflu sfpnLsf] d"No 
kQf nufOPsf] 5 .

t/sf/L k|lts]hL d"No
10 s]=hL=sf] 

d"No
5'6 

10%
5'6kl5sf] 
ljj|mo d"No

sfpnL ?= 115 10 × ?= 115 

= ? 1150
? 1150 sf] 10% =  ?= 

1150 × 
10 
100

= ?= 115 ?= 1150 - ? 115 = ?= 1135

aGbfsf]kL ? 40

Kofh ? 50

d'Nff ? 25
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dflysf] syfdf k|of]u ePsf zAbfjnL

j|mo d"No	 Ö	 Jofkf/Ln] cfkm"n] vl/b u/]sf] d"No

ljj|mo d"No	 Ö	 Jofkf/Ln] ;fdfg a]Rg] d"No

gfkmf	 Ö	 j|mo d"Nodf ylkPsf] /sd h'g yk]kl5 ljj|mo d"No aG5 . 

cª\lst d"No	 Ö	 Jofkf/Ln] u|fxsnfO{ b]vfpg] d"No h;af6 s]xL /sd 5'6 u/]kl5 
ljj|mo d"No yfxf nfU5 . 

5'6 M cª\lst d"Noaf6 36fpg] /sd

ca s]xL pbfx/0f x]/f}F M

zLnfn] ? 500 df lsg]sf] 6f]kL ? 520 df a]lr5g\ eg] pgnfO{ slt gfkmf jf gf]S;fg 
eof] <

5nkmn u/f}F M

•	 zLnfn] lsg]sf] 6f]kLsf] j|mo d"No = ? 500

•	 6f]kLsf] ljj|mo d"No = ? 520

t'ngf u/f}F M 

oxfF j|mo d"NoeGbf ljj|mo d"No a9L 5 . yf]/} /sddf lsg]/ w]/} /sddf a]Rbf gfkmf x'G5 . 
To;}n] gfkmf ? 20 eof] . 

oxfF gfkmf ? 20 s;/L eof] eGg ;Sg'x'G5 < 

oxfF, ljj|mo d"No a9L 5 / j|mo d"No sdL 5 . o:tf] j:yfdf gfkmf x'G5 lsgls yf]/}df 
lsg]/ w]/} /sddf a]Rbf lsg]sf] /sd afx]s yk /sd xft k5{ . To;}n] gfkmf eg]sf] ljj|mo 
d"No / j|mo d"Nosf] km/s xf] . 

ctM gfkmf = ljj|mo d"No – j|mo d"No 

olb zLnfn] ;f] 6f]kL ? 470 df a]r]sf] eP gfkmf jf 3f6f s] x'GYof] t < ljrf/ u/f}F M

olb zLnfn] ? 500 df lsg]sf] 6f]kL ? 470 df a]r]sf] eP kSs} klg 3f6f x'g] lyof] 
lsgls lsg]sf] /sdeGbf yf]/}df a]r]sf] cj:yfnfO{ 3f6f ePsf] dflgG5 . 

ctM 3f6f = ?=500 – ?= 470 = ? 30
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dflysf] pbfx/0fdf gfkmf / 3f6f x'g] cj:yfsf af/]df 5nkmn ul/of] . s] a'em\g'eof] < 
k'g/jnf]sg ug'{xf];\ . 

;Demf}F M 

-s_	 olb ljj|mo d"No > j|mo d"No ePdf gfkmf x'G5 . To;}n], gfkmf ×Ö ljj|mo d"No – 
j|mo d"No

-v_	 olb ljj|mo d"No < j|md d"No ePdf 3f6f x'G5 . To;}n], 3f6f × j|mo d"No – ljj|mo 
d"No

dflysf] pbfx/0fdf, 

klxnf] cj:yfdf j|mo d"No Ö ? 500, ljj|mo d"No Ö ? 520, gfkmf Ö ? 20

gfkmf slt k|ltzt eof] < gfkmf /sdnfO{ j|mo d"No;Fu t'ngf u/L gfkmf k|ltzt lgsfNg 
;lsG5 . 

To;}n], ljj|mo d"No Ö j|mo d"No Ö gfkmf /sd

ca, gfkmf / j|mo d"Nosf] cg'kft n]vf}F M 
20 
500

o;nfO{ k|ltztdf abnf}F M 
20 
500

 × 100% = 4%

To;}n] gfkmf k|ltzt = 
gfkmf /sd  

j|mo d"No
 × 100 

To;} u/L 3f6f k|ltzt Ö 
3f6f /sd  

j|mo d"No
  × 100  x'G5 . 

oxfF, 3f6f k|ltzt Ö 
30 
500

 × 100 = 6%

5'6 (Discount)

tn lbOPsf] ;+jfbsf] cWoog ug'{xf];\ M

;'zLnf sIff 8 df cWoog ug]{ Ps 5fqf x'g\ . Ps lbg pgL cfkm\gf afaf;Fu ahf/ uPsL 
lyOg\ . 
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Pp6f k;ndf pgn] lrqdf b]vfOPsf] h:t} u/L n'ufnfO{ 5'6;lxt laj|mL (sale) x'G5 eg]/ 
/fv]sf] b]lvg\ . pgnfO{ To; af/]df hfGg] lh1f;f eof] / of] s'/f afafnfO{ ;'gfOg\, afaf 
5'6;lxt laj|mL (sale) eg]sf] s] xf] <

afaf	 M	 ;'g, 5'6;lxt laj|mL (sale) eg]sf] hlt d"No tf]lsPsf] 5 To;df s]xL d"No 
36fP/ kfOG5 eg]sf] xf] 5f]/L .

5f]/L	 M	 afaf, dg kg]{ /ª /x]5 eg] dnfO{ rflxPsf] n'uf kfOG6 / s'tf{ ;'?jfn lsgf}F 
g .

afaf	 M	 n lxF8 g t hfcf}F . clg b'j} hgf k;ndf l55{g\ .

5f]/L	 M	 afaf, kfOG6sf] ?= 2,000 / s'tf{ ;'?jfnsf] ?= 3,000 kg]{ /x]5, o;nfO{ 
5'6kl5 lsGbf sltdf kfOG5 xf]nf < 

afaf	 M	 ltdLn] klg hfGg'kg]{ xf] lg of] t . n ;'g . b'O6fsf] u/]/ hDdf ?= 5,000 eof] . 
To; d"NonfO{ tL ;fdfgsf] cª\lst d"No elgG5 . ca o;df 20% 5'6 /x]5 
To;}n] 5000 sf] 20% g} pSt ;fdfgsf] 5'6 /sd xf] . n x]/ ! sfkLdf n]Vb} 
=========.

		  5'6 /sd = 5000 sf] 20% = 5000 × 
20 
100

 = ? =1,000

5f]/L	 M	 P ca t cª\lst d"Nodf 5'6 /sd 36fPkl5 hlt cfpF5 To;df xfdLn] lsGg 
kfof}F x} g t afaf .

afaf	 M	 xf] 5f]/L, ca eg] ltdLn] a'lem5f} . n eg t xfdLn] sltdf kfpg] eof} <
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5f]/L	 M	 kVg' x} t ?= 5000 - ? =1,000 = ? = 4,000 x'G5 .

afaf	 M	 n x]/ 5f]/L k;n]] -pxfF_ n] lbPsf] landf klg 5'6 /sd slt 5 <

;dtf km]G;L :6f];{

kfg g+= 105998932                                              ldlt M 2079/09/03

lan g+= 02313    j|m]tf M 
j|m= ;= ;fdfgsf] gfd kl/df0f b/ hDdf /sd -?=_
1. kfOG6 1 ?= 2000 2,000
2. s'tf{ ;'?jfn 1 ?=3,000 3,000

hDdf ?= 5,000
5'6 = 20% n] cfpg] /sd ?= 1,000
5'6kl5sf] afFsL /sd ?= 4,000
cIf/]lk M rf/ xhf/ dfq                                     

ljj|m]tf                                              =======================

5f]/L	 M	 xf] t afaf ?= 4,000 g} 5'6 /x]5 . d}n] eg]sf] ldNof] lg .

afaf	 M	 xf] 5f]/Ln] eg]sf] ldNof], ca ltdLn] a'‰of} . d lgs} v';L 5' .

;"qsf] ¿kdf ;Demf}F M 

ljj|mo d"No Ö cª\lst d"No (MP) – 5'6 /sd (D)  

5'6 /sd Ö cª\lst d"No (MP) sf] 5'6 k|ltzt  = MP × 5'6 k|ltzt

hflg/fVg'kg]{M

-s_	 Jofkf/Ln] ;fdfgsf] d"No lgwf{/0f u/L u|fxsnfO{ atfpg] d"NonfO{ cª\lst d"No 
(marked price) elgG5 . 

-v_	 s'g} j:t'sf] cª\lst d"Nodf s]xL /sd sd u/L laj|mL ul/Psf] 5 eg] pSt sd 
ul/Psf] /sdnfO{ 5'6 (discount) elgG5 . 

-u_	 cª\lst d"Nodf s]xL 5'6 u/]/ ;fdfg lslgG5 eg] 5'6kl5sf] d"NonfO{ ljj|mo 
d"No elgG5 .
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	 pbfx/0f 1

;ld/n] ?=400 df Pp6f lj1fgsf] k':ts lsg]/ NofP / pSt k':tsnfO{ ? 500 df a]Rf] . 

-s_	 j|mo d"No / ljj|mo d"Nodf s'g w]/} 5, n]Vg'xf];\ .

-v_	 pgnfO{ ;f] k':ts a]Rbf slt gfkmf jf gf]S;fg eof] kQf nufpg'xf];\ .

-u_	 gfkmf jf gf]S;fg k|ltzt kQf nufpg'xf];\ .

;dfwfg M oxfF, 

	 lstfasf] j|mo d"No d"No (CP) = ?= 400

	 lstfasf] ljj|mo d"No d"No (SP) = ?= 500

-s_	 oxfF, ljj|mo d"No j|mo d"NoeGbf w]/} 5 .

-v_	 ljj|mo d"NoeGbf j|mo d"No w]/} ePsfn] pgnfO gfkmf x'G5 .

	 To;}n], gfkmf = ljj|mo d"No (SP)  ˗ ljj|mo d"No (CP)

	 gfkmf = ?= 500 ˗ ?= 400 = ?= 100

-u_	 xfdLnfO{ yfxf 5, gfkmf k|ltzt = 
100 
400

 × 100% = 25% 

	 pbfx/0f 2

zzfª\sn] Pp6f Nofk6k 10% 5'6df lsGbf k;n]nfO{ ?=99,000 ltg'{k¥of] eg],

-s_	 ;f] Nofk6ksf] cª\lst d"No slt /x]5, kQf nufpg'xf];\ . 

-v_	 ;f] Nofk6ksf] 5'6 /sd slt kQf nufpg'xf];\ .

;dfwfg M oxfF,

	 Nofk6ksf] 5'6 k|ltzt = 10%,  ljj|mo d"No (SP) = ?= 99,000 

	 cª\lst d"No (MP) = <  

	 dfgf}FF cª\lst d"No = x 5 .

-s_	 xfdLnfO{ yfxf 5,

	 lj=d" (SP) = c=d"=— c=d"=sf] 5'6 /sd
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	 cyjf, 99,000 = x − x × 10%

	 cyjf, 99,000 = x − x × 
10 
100

	 cyjf, 99,000 = 
100x – 10x 

100

	 cyjf, 99,000 = 
90x 
100

	 cyjf, 99,000 × 100 = 90x 

	 cyjf,  
99,000 × 100 

99
 = x

	 ⸫ x = 1,10,000 

	 ctM pSt Nofk6ksf] cª\lst d"No ?=1,10,000 /x]5 .

-v_	 Nofk6ksf] 5'6 /sd =  x × 
10 
100

 = ? =1,10,000 × 
10 
100

 -⸫ x sf] dfg k|lt:yfkg 
ubf{_

	 ctM pSt Nofk6ksf] 5'6 /sd = ?= 11,000 x'G5 .

	 pbfx/0f 3.

ljs|dn] Pp6f df]afOn ?=25,000 df lsg] 5g\ . To; df]afOnsf] cª\lst d"No j|mo 
d"Nosf] 20% n] a9L sfod u/]5 . olb pgn] pSt df]afOnnfO{ 25% g} 5'6df a]r] eg],

-s_	 pSt df]jfOsf] cª\lst d"No slt xf]nf <	

-v_	 pgn] slt ?lkofF 5'6 lbP5g\ <

-u_	 ljj|mdn] slt ?lkofFdf pSt df]afOn a]r] <

-3_	 pgnfO{ pSt df]afOnaf6 slt k|ltzt gfkmf jf gf]S;fg\ eof],  kQf nufpg'xf];\ .

;dfwfg M oxfF, 

df]afOnsf] j|mo d"No (CP) = ?= 25,000 k|Zgfg';f/, 
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-s_	 cª\lst d"No (MP) = ?

	 ;"qcg';f/,

	 cª\lst d"No (MP)	 = j|m=d"= ± j|m=d"= sf] 20% 

		  = 25,000 + 25,000 × 
20 
100

                	 = 25,000 + 5,000

                	 = 30,000 

-v_	 5'6 (Discount) = ? 

	 xfdLnfO{ yfxf 5,

	 5'6 (Discount)	 = cª\lst d"Nosf] 5'6 k|ltzt

		  = 30,000 sf] 25% 

		  = 30,000 × 
25 
100

		  = 7,500

ctM ;f] df]afOnsf] 5'6 /sd ?= 7,500 x'G5 .

-u_	 ljj|mo d"No (SP)	 = ?

	 ;"qcg';f/, lj=d"	 = (SP) = c=d"=(MP) − 5'6 (Discount) 

		  =   30,000 – 7,500 

		  = ?=22,750

-3_	 oxfF, df]afOnsf] j|mo d"NoeGbf ljj|mo d"No sd ePsfn] gf]S;fg x'G5 . 

	 ca, gf]S;fg	 = j|mo d"No − ljj|mo d"No

		  = 25,000 − 22,750 

		  = 2,250 

	 km]l/, gf]S;fg k|ltzt	 = (2,250 ) / (25,000)  ×100%

		  = 9%

	 ctM gf]S;fg k|ltzt	 = 9%
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cEof;sf nflu k|Zg

	 1.	 tn lbOPsf] cj:yfdf gfkmf jf gf]S;fg s] x'G5, cjnf]sg u/L 
kQf nufpg'xf];\ . Pp6f pbfx/0f b]vfOPsf] 5 M

	 j|mo d"No	 ljj|mo d"No	 gfkmf/gf]S;fg -?=_

-s_	 ?= 1600	 ?= 1830	 gfkmf = ?= 1830 – ?=1600 = ?= 230 

-v_	 ?= 1200	 ?= 1110	 ============================================== 

-u_	 ?= 1550	 ?= 2200	 ============================================== 

-3_	 ?= 710	 ?= 630	 ============================================== 

	 2.	 tn lbOPsf] cj:yfdf gfkmf jf gf]S;fg s] x'G5, cjnf]sg u/L 
kQf nufpg'xf];\ / k|ltztdf lgsfNg'xf];\ . 

	 j|mo d"No	 ljj|mo d"No	 gfkmf÷gf]S;fg	 gfkmf / gf]S;fg      k|ltzt

-s_	 ?= 1500	 ?= 1800	 gfkmf = ?= 300 	 gfkmf = 
3000 
1500

  × 100% = 20%

-v_	 ?= 1200	 ?= 1800	 ====================================================== 

-u_	 ?= 1250 	 ?= 1150	 ====================================================== 

-3_	 ?= 2200	 ?= 1100	 ====================================================== 

	 3.	 tn lbOPsf] j|mod"No / gfkmf jf gf]S;fgaf6 ljj|mo d"No kQf 
nufpg'xf];\ M

	 j|mo d"No	 gfkmf / 3f6f	 ljj|mo d""No	

-s_	 ?= 25,010	 gfkmf ?= 29,010	 ==============================================

-v_	 ?= 30,000	 3f6f ?= 2,000	 ==============================================

-u_	 ?= 40,000	 gfkmf ?= 2500	 ==============================================

-3_	 ?= 60,000	 gfkmf ?= 10,000	 ============================================== 
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	 4.	 ljj|mo d"No / gfkmf jf gf]S;fg lbOPsf] cj:yfdf, j|mo d"No kQf 
nufpg'xf];\ M

	 ljj|mo d"No	 gfkmf÷3f6f	 j|mo d""No	

-s_	 ?= 6010	 gfkmf ?= 1.300	 =============================================

-v_	 ?= 20,00	 3f6f ?= 1730	 =============================================

-u_	 ?= 20,200	 gfkmf ?= 3400	 =============================================

-3_	 ?= 36,600	 gfkmf ?= 3,330	 ============================================= 

	 5.	 sjLGb|n] ?= 2,50,900 df lsg]sf] df]6/;fOsn ?= 2,10,450 df 
a]Rbf slt gf]S;fg x'G5 < gf]S;fg k|ltzt kQf nufpg'xf];\ . 

	 6.	 ;Ltf/fdn] ?=200 cª\lst d"No ePsf] cEof; k'l:tsfnfO 20% 
5'6 lbO a]r]5g\, eg] ;f] cEof; k'l:tsfnfO{ slt ltg'{knf{ < 

	 7.	 Pp6f l6;6{sf] cª\lst d"No ?=1,550 5 . olb k;n]n] pSt 
l6;6{df 12% 5'6df laj|mL u5{ eg] pSt l6;6{ lsGg slt ?lkofF 
ltg'{knf{ <

	 8.	 ;fª\u] nfdfn] 10% 5'6df Pp6f Sofd]/f ?=13950 df lsg]/ 
NofP eg] ;f] Sofd]/fsf] cª\lst d"No slt xf]nf, kQf nufpg'xf];\ . 

	 9.	 /fdg/]zn] 14% 5'6df lsGbf Pp6f kfOG6nfO{ ?=1075 k¥of] 
eg] ;f] kfOG6sf] cª\lst d"No slt xf]nf < 
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	 10.	 Pp6f k;n]n] ?= 1400 df g]kfnL a|fG8sf] h'Qf lsg] 5g\ . To; 
h'Qfsf] cª\lst d"No j|mo d"Nosf] 25% n] a9L tf]Sof] . olb 
k;n]n] pSt h'QfnfO{ 20% 5'6df a]r] eg], 

-s_	 pSt h'Qfsf] cª\lst d"No slt xf]nf < 

-v_	 j|]mtfn] slt ?lkofF 5'6 kfof] < 

-u_	 k;n]n] slt ?lkofFdf pSt h'Qf a]Rof] < 

-3_	 k;n]n] pSt h'Qfaf6 slt ?lkofF gfkmf u¥of], kQf nufpg'xf];\ . 

	 11.	 ;/nf sf7df8f}F uPsf] a]nfdf Pp6f df]afOn ?= 42,000 df 
lsg]/ NofPsL 5g\ . To; df]afOnsf] cª\lst d"No j|mo d"NoeGbf 
30% n] a9L 5 . olb k;n]n] pSt 6r{nfO{ 20% 5'6df a]Rof] 
eg], 

-s_	 pSt df]afOnsf] cª\lst d"No slt xf]nf < 

-v_	 ;/nfn] slt ?lkofF 5'6 kfPsL /lx5g\ < 

-u_	 k;n]n] slt ?lkofFdf pSt df]afOn a]r]5g\ < 

-3_	 k;n]n] pSt df]afOnaf6 slt k|ltzt gfkmf u/]5g\, kQf nufpg'xf];\ . 

	 12.	 r]tgfyn] Pp6f sDKo'6/ ?= 90,000 df lsg] 5g\ . To; sDKo'6/sf] 
cª\lst d"No j|mo d"Nosf] 30% n] a9L 5 . olb r]tgfyn]] pSt 
Nofk6knfO{ 30% 5'6df a]r] eg], 

-s_	 pSt Nofk6ksf] cª\lst d"No slt xf]nf < 

-v_	 Nofk6kdf kfPsf] 5'6 /sd kQf nufpg'xf];\ . 

-u_	 r]tgfyn] slt ?lkofFdf pSt sDKo'6/ a]r] < 

-3_	 pgnfO{ pSt Nofk6kaf6 slt k|ltzt gfkmf jf gf]S;fg eof], kQf nufpg'xf];\ . 
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	 13.	 dx]Gb|n] Pp6f jfl;ª d]l;gsf] cª\lst d"No ?= 60,000 tf]s]sf 
5g\ . olb pgn] 15% 5'6 lbP/ a]Rbf pgnfO{ ?= 5,000 gfkmf 
eof] eg], 

-s_	 slt ?lkofF 5'6 lbP < 

-v_	 slt ?lkofFdf pSt jfl;ª d]l;g a]r] < 

-u_	 dx]Gb|n] slt ?lkofFdf pSt ;'6s]; lsg]sf /x]5g\ < 

-3_	 dx]Gb|nfO{ pSt jfl;ª d]l;gaf6 slt k|ltzt gfkmf eof], kQf nufpg'xf];\ . 

kl/of]hgf sfo{

tkfO{FFsf] 3/df b}lgs ¿kdf k|of]u x'g] s'g} kfFrcf]6f ;fdfgsf] ljj/0f tof/ ug'{xf];\ . 
tL ljj/0fsf cfwf/df glhs}sf] k;ndf uO{ ltgLx¿sf] cª\lst d"No, ljj|mo d"No 
/ 5'6 kQf nufpg'xf];\ . tL ;fdfgnfO{ slt sltdf lsGg'ePsf] /x]5 < kl/jf/sf 
;b:o;Fu ;f]w]/ l6kf]6 ug'{xf];\ . To;kl5 tL hfgsf/Laf6 gfkmf jf gf]S;fg s] eof], 
kQf nufO{{ To;sf] k|ltzt;d]t lgsfn]/ sIffdf k|:t't ug'{xf];\ .

pQ/
5. 16.12%  6. Rs.160  7. Rs.1364   8. 15500  9. Rs.1250   

10.  -s_ Rs. 1750, -v_ Rs.350,   -u_ Rs. 1400, -3_ 0    

11. -s_ Rs.5460,   -v_ Rs.1092, -u_ Rs.4368,  -3_ 4%   

12. -s_ Rs.117000, -v_ Rs. 35100,  -u_ Rs. 81900, -3_ 6.92% loss    

13. -s_ Rs. 9000,    -v_  Rs.51000, -u_ Rs. 46000, 9.8%
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	 kl/ro

Pp6f sndsf] ? 20k k5{ eg] 4 cf]6f sndsf] slt knf{ < of] k|Zgsf] pQ/ tkfO{F ;xh} 
lbg ;Sg'x'G5 . t/ o:tf] k|Zgdf Pp6f ul0ftLo 9fFrf klxrfg ug{ ;S5f}F . tnsf] pbfx/0f 
x]/f}F M

sndsf] ;ª\Vof hDdf d"No 9fFrf

1 20 20 × 1 = 20
2 20 + 20 = 40 20 × 2 = 40
3 20 + 20 + 20 = 60 20 × 3 = 60
4 20 + 20 + 20 + 20 = 80 20 × 4 = 80

o;/L Pp6f sndsf] d"No yfxf x'Fbf rf/cf]6f sndsf] d"No hf]8 lj|mofaf6 / u'0fg 
lj|mofaf6 kQf nufpg ;lsof] . olb rf/cf]6fsf] ;6\6f 400 cf]6f sndsf] d"No 
lgsfNg'kg]{ lyof] eg] rf/;o k6s hf]8\g sl7g x'G5 . To;sf] ;6\6f Pp6f sndsf] 
d"NonfO{ 400  n] u'0fg ubf{ klg x''g] /x]5 eGg] s'/f dflysf] tflnsfaf6 yfxf nfUof] . 
dflysf] pbfx/0fdf Pp6f sndsf] d"No yfxf x'Fbf w]/} sndsf] d"No kQf nufpg Pp6fsf] 
d"NonfO{ sndsf] ;ª\Vofn] u'0fg ug{ ;lsg] /x]5 eGg] :ki6 eof] . o;sf] l7s pN6f], 

rf/cf]6f sndsf] d"No 80 eP Pp6f sndsf] d"No ? 20 kQf nufpg 
80 
4

  = 20  ubf{ 

klg x'g] /x]5 eGg] s'/f ;xh} :ki6 x'G5 . To;}n] w]/} j:t'sf] dfg yfxf eP Pp6fsf] dfg 
kQf nufpg ;ª\Vofn] efu ug{ ;lsg] /x]5 eGg] s'/f klg :ki6 eof] . o:tf] ;ª\Vof / dfg 
;dfj]z ePsf ;d:of kQf nufpg] lgodnfO{ P]lss lgod elgG5 .

P]lss lgod M Pp6f j:t'sf] dfgnfO{ ;ª\Vofn] u'0fg ubf{ TotL ;ª\Vofsf] dfg kQf nfU5 
eg] w]/} j:t'sf] dfg yfxf ePdf ;f] dfgnfO{ j:t'sf] ;ª\Vofn] efu ubf{ Pp6f j:t'sf] dfg 
kQf nfU5 . of] PsfO jf Pp6f j:t'sf] dfg kQf nufpg] lgodnfO{ P]lss lgod elgG5 . 

 P]lss lgod 
(Unitary Method)kf7 8
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P]lss lgodaf6 ug{ ;lsg] ;d:ofsf] ;dfwfg xfdL k|ToIo / ck|ToIf ljr/0fsf] 
lgodaf6 klg ug{ ;lsG5 . 

	 k|ToIf ljr/0f (Direct variation)

tnsf] tflnsfdf dflg;sf] ;ª\Vof / cfjZos vfgfsf] kl/df0f b]vfOPsf] 5 . vfnL 
7fpFdf cfjZos dfg lx;fa u/]/ eg'{xf];\ M

dflg;sf] ;ª\Vof 1 2 3 4 5

vfgfsf] kl/df0f -s]=hL=_ 5 10 15

dflysf] tflnsfdf dflg;sf] ;ª\Vof a9\b} hfFbf pgLx¿nfO{ cfjZos vfgfsf] kl/df0f 
-lsnf]u|fd_ a9\b} uPsf] b]lvG5 . o:tf] Pp6f dfg a9\bf csf]{ dfg klg ;Fu;Fu} a9\b} hfg] 
rnsf] ;DaGwnfO{ k|ToIf ljr/0f elgG5 . oxfF rn eGgfn] dflg;sf] ;ª\Vof / vfgfsf] 
kl/df0f a'lemG5 . 

k|ToIf ljr/0f M b'O{cf]6f r/dWo] Pp6f r/ a9\bf csf]{ r/ klg a9\g] cyjf Pp6f r/ 
36\bf csf]{ r/klg 36\g] ;DaGwnfO{ k|ToIf ljr/0f elgG5 . 

	 ck|ToIf ljr/0f (Indirect variation)

tnsf] tflnsfdf dflg;sf] ;ª\Vof / Pp6f v]t vGg nfUg] ;do b]vfOPsf] 5 . vfnL 
7fpFdf cfjZos dfg lx;fa u/]/ eg'{xf];\ M

dflg;sf] ;ª\Vof 1 2 3 4 5

Pp6f sfd ;Sg nfUg] ;do -306fdf_ 20 10 6

dflysf] tflnsfdf dflg;sf] ;ª\Vof a9\b} hfFbf Pp6f sfd ug{ nfUg] ;do 36\b} uPsf] 
b]lvG5 . o:tf] Pp6f dfg a9\bf csf]{ dfg 36\b}} hfg] rnsf] ;DaGwnfO{ ck|ToIf ljr/0f 
elgG5 . oxfF rn eGgfn] dflg;sf] ;ª\Vof / Pp6f sfd ;Sg nfUg] ;do a'lemG5 . 

ck|ToIf ljr/0f M b'O{cf]6f r/dWo] Pp6f r/ a9\bf csf]{ r/ 36\g] cyjf Pp6f r/ 
36\bf csf]{ r/ klg a9\g] ;DaGwnfO{ ck|ToIf ljr/0f elgG5 . 

xfdLn] dfly cWoog u/]sf k|ToIf ljr/0f / ck|ToIf ljr/0fsf] ;DaGw k|of]u u/L 
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ul0ftLo ;d:of ;dfwfg ug{ ;lsG5 . o;eGbf tn s]xL pbfx/0f lbOPsf] 5 . cWoog 
u/L cEof;df lbOPsf ;d:of ;dfwfg ug'{xf];\ .

	 pbfx/0f 1  

	 6 cf]6f 6f]kLsf] ? 900  k5{ eg] 17 cf]6f 6f]ksf] slt ?lkofF k5{ < 
lx;fa ug'{xf];\ .

;dfwfg M 

klxnf] ljlw M P]lss lgodaf6

yfxf lbOPsf] M 6 cf]6f 6f]kLsf] d"No ? 900 k5{ .

kQf nufpg'kg]{ 17 cf]6f 6f]kLsf] d"No slt k5{ <

o; k|Zgdf kQf nufpg'kg]{ d"No xf] . To;}n] yfxf lbOPsf] jfSonfO{ kQf nufpg'kg]{ 
;"rgfnfO{ bflxg]lt/ kg]{ u/L n]vf}F M

6 cf]6f 6f]kLsf] d"No ? 900 k5{ .	 [ kQf nufpg'kg]{ d"No xf] . To;}n] d"No 
klxn] g} bflxg]lt/ 5 .]

1 cf]6f 6f]kLsf] d"No ? 
900 
6

  k5{ . 	 [⸪ w]/}sf] d"No lbOPsfdf Pp6fsf] d'"No 
kQf nufpg hDdf d"NonfO{ ;ª\Vofn] 
efu ug'{k5{ . To;}n] ? 900 nfO{ 6 n] 
efu u/]sf] . of] P]lss lgod xf] . ]

=17 cf]6f 6f]kLsf] d"No ? 
900 
6

 × 17 k5{ .	 [⸪ Pp6f 6f]kLsf] d"NonfO{ kQf nufpg'kg]{ 
;ª\Vofn 17 n] u'0fg ubf{ 17 6f]kLsf] 
hDdf d"No kQf nfUb5 . of] u'0fg lj|mof 
klg xf] . of] lgod klg P]lss lgod xf] .]

			   = ? 
900150 

61

  × 17 k5{ .  

			    = ? 2550 k5{ .

ctM 17 cf]6f 6f]kLsf] ? 2550 k5{ . 
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	 bf];|f] ljlw M ljr/0fsf] ;DaGwaf6

dflysf] ;dfwfg P]lss lgodaf6 ul/Psf] xf] . P]lss lgodsf] 5f]6f] ¿k k|ToIf / ck|ToIf 
ljlw xf] . ca k|ToIf / ck|ToIf ljlwaf6 ;f]xL ;d:of 5f]6s/Ldf ;dfwfg ul/x]/f}F M

6f]kLsf] ;ª\VofnfO{ Pp6f r/ / d"NonfO{ csf]{ r/ agfP/ tflnsfdf /fvf}F . oxfF 6f]kLsf] 
;ª\Vof a9\bf hDdf d"No klg a9\g] x'gfn] of] ;DaGw k|ToIf ljr/0fsf] ;d:of xf] . k|ToIf 
ljr/0fdf kQf nufpg'kg]{ dfgnfO{ x dfg]/ ;ª\Vof / d"Nosf cg'kftnfO{ h:tfsf] t:t} 
t'ngf ul/G5 . tnsf] tflnsf x]g'{xf];\ M

[ k|ToIf ljr/0fdf r/nfO{ cg'kftdf /fvL h:tfsf] t:t} cg'kftnfO{ a/fa/ jf ;dfg'kftsf] 
¿kdf n]lvG5 .] 

6f]kLsf] ;ª\Vof d"No ?

6 900
17 X

cg'kftnfO{ ;dfg'kftsf] ¿kdf n]VbfM

6 
17 

 = 
900 
x

 

cyjf, 5x = 900 × 17

cyjf, x = 
900 × 17 

6
  = 2250

ctM 17 cf]6f 6f]kLsf] d"No ?= 2550 k5{ . 

dflysf b'O{ ljlw t'ngf u/L x]g'{eof] xf]nf . s'g ljlw tkfO{FFnfO{ ;lhnf] nfU5, ;f]xL 
ljlwaf6 tkfO{F ;d:of ;dfwfg ug{ ;Sg'x'g] 5 . 

	 pbfx/0f 2

	 Pp6f l;la/df 50 hgf dflg;nfO{ 54 lbgnfO{ k'Ug] vfgf 5 eg] pSt 
vfgfn] 60 hgfnfO{ slt lbgnfO{ k'Unf <

ljlw -s_ P]lss lgodaf6 ;d:ofsf] ;dfwfg



69ul0ft tx –# -sIff ^–*_ efu b'O{

yfxf lbOPsf] M 50 hgfnfO{ 54 lbgnfO{ k'Ug] vfgf 5 . 

kQf nufpg'kg]{M 60 hgfnfO{ vfgfn] slt lbg k'U5 <

P]lss lgoddf kQf nufpg'kg]{ r/sf] dfgnfO{ bflxg]lt/ kg]{ u/L yfxf lbOPsf] jfSonfO{ 
n]Vg'k5{ . oxfF kQf nufpg'kg]{ lbgsf] ;ª\Vof xf] . To;}n] lbgnfO{ bflxg]lt/ kg]{ u/L 
nf]vf}F . k|Zgdf klxn] g} lbg bflxg]lt/ 5 . 

50 hgfnfO{ 54 lbgnfO{ k'Ug] vfgf 5 . 

1 hgfnfO{ 54 × 50 lbg k'U5 . 	 [⸪ vfgf vfg] dfG5]sf] ;ª\Vof 50 hgfaf6 
Pshgfdf embf{ vfgfn] w]/} lbg k'U5 . To;}n] 
of] ck|ToIf ljr/0fsf] ;DaGw xf] lsgls Pp6f 
r/ 36\bf csf]{ r/ a9\5 .]

60 hgfnfO{ 
54 × 50 

60 
 lbg k'U5 .	 [⸪ Ps hgfnfO{ w]/} lbg k'Ug] vfgfn] 60 

hgfnfO{ yf]/} lbg k'U5 . o;/L yf]/} dfg x'g] dfg 
kQf nufpg efu ul/G5 . of] ck|ToIf ljr/0fsf] 
g} ;DaGw xf] . ]

			   = 45

ctM 60 hgfnfO{ pSt vfgfn] 45 lbg dfq k'U5 . 

dflysf] ;dfwfgdf elgP h:t} vfgf vfg] dfG5]sf] ;ª\Vof a9\bf vfgfn] k'Ug] lbg yf]/} 
x'G5 . To;}n] of] ck|ToIf ljr/0fsf] ;d:of xf] eGg] k|:6 eof] . ca of] ck|ToIf 
ljr/0fsf] ;d:of ;dfwfg ug{ ck|ToIf ljr/0fsf] lgodcg';f/ tn ;dfwfg u/]sf] x]/f}F M

[ck|ToIf ljr/0fdf r/x¿nfO{ cg'kftdf /fvL Pp6f cg'kftnfO{ pN6f] kf/]/ a/fa/ jf 
;dfg'kftsf] ¿kdf n]lvG5 .] 

dflg;sf] ;ª\Vof vfg k'Ug] lbg

50 54
60 X

ca dflysf r/x¿nfO{ cg'kftsf] ¿kdf k|:t't u/L kl5Nnf] cg'kftnfO{ pN6fP/ 
;dfg'kftsf] ¿kdf n]vf}FM
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50  
60 

 = 
x 
54

cyjf, 50 × 54 = 60 × x

cyjf, x = 45

ctM 60 hgfnfO{ ;f] vfgf 45 lbg;Dd k'U5 . 

;f/f+z M dflg;sf] ;ª\Vof a9\b} hfFbf pgLx¿n] k|ltlbg sfd ug]{ b/ -sfo{306f_ 
36\g] / dflg;sf] ;ª\Vof 36\b} hfFbf k|ltlbg sfd ug]{ b/ a9\5 . To:t} b}lgs sfo{306f 
36fpFbf sfd ;DkGg ug{ cfjZos lbg a9\g] / b}lgs sfo{306f a9fpFbf sfd ;DkGg ug{ 
cfjZos lbg 36\g] x'G5 . To;} u/L dflg;sf] ;ª\Vof a9\bf sfd k"/f x'g nfUg] lbg 36\g] 
/ dflg;sf] ;ª\Vof 36\bf sfd k"/f x'g nfUg] lbg a9\g] x'G5 . To;}n] k|lt lbg sfd ug]{ 
306f / dflg;lar tyf k|lt lbg sfd ug]{ 306f / sfd k"/f x'g nfUg] lbg lar, dflg; 
/ sfd k"/f x'g nfUg] lbg lar klg ck|ToIf ljr/0f x'G5 .

cEof;sf nflu k|Zg

	 1.	 tnsf tYo k|ToIf ljr/0f (Direct variation) eP D / ck|ToIf 
ljr/0f (Indirect variation) eP I lrx\g nufpg'xf];\ M 

-s_	 cfotsf] nDafO ;dfg /fVbf To;sf] rf}8fO;Fu To;sf] If]qkmn 

-v_	 ljBfnodf ePsf ljBfyL{ ;ª\Vof / lglZrt vfBfGgn] vfg k'Ug] lbglarsf] 
;DaGw  

-3_	 uf8Lsf] ult / To;n] kf/ u/]sf] b'/Llarsf] ;DaGw 

-ª_	 uf8Lsf] ult / tf]lsPsf] b'/L kf/ ug{ nfUg] ;do  

	 2.	 olb 20 cf]6f sndsf] d"No ?= 300 k5{ eg] 50 cf]6f sndsf] 
d"No slt xf]nf <  

	 3.	 Pp6f dflg;n] 50 ldg]6df 5 lsnf]ld6/ bf}8 ;DkGg u5{ eg] 
slt 4 306fdf ;f]xL ultdf slt b'/L kf/ u5{ <  
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	 4.	 Pp6f sf/n] 30 lsnf]ld6/ k|lt 306fn] u'8\bf s'g} b'/L 12 
306fdf Pp6f b'/L k"/f u5{ . olb pSt 6«ssf] ult 25 lsnf]ld6/ 
k|lt 306f eof] eg] pSt b'/L slt 306fdf kf/ unf{ < 

	 5.	 s'g} Pp6f sfd k"/f ug{ 15 hgf sfdbf/nfO{ 25 lbg nfU5 . 
pSt sfd 10 lbgdf l;Wofpg slt hgf sfdbf/ yKg'knf{ < 
bzlbgdf ;Sg nfUg] dflg;sf] ;ª\Vof kQf nufO{{ yKg'kg]{ dflg; 
kQf nufpg'xf];\ . 

	 6.	 s'g} sfd k"/f ug{ 30 hgfnfO{ 45 lbg nfU5 . olb sfdbf/ 
36fP/ 20 hgf agfOof] eg] pSt sfd slt lbgdf ;lsPnf < 

	 7.	 Pp6f 5fqfjf;df 100 hgf ljBfyL{nfO{ 10 lbg k'Ug] /f;g 
5 . olb pSt vfgf 15 lbg;Dd k'¥ofpg'kg]{ eof] eg] slt hgf 
ljBfyL{ 36fpg'k5{ <   

	 8.	 3 s]=hL= :ofp / 4 s]=hL= ;'Gtnfsf] d"No ?= 500 k5{ . olb Ps 
s]=hL= ;'Gtnfsf] ?= 50 k5{ eg] Ps s]=hL= :ofpsf] slt ?lkofF 
k5{ <  

	 9.	 10 cf]6f sldh / 20 cf]6f kfOG6sf] ? 50000 k5{ . olb Pp6f 
sldhsf] ?= 1000 k5{ eg] Pp6f kfOG6sf] slt ?lkofF k5{ <

	 10.	 5 cf]6f ufO{{ / 2 cf]6f uf]?sf] hDdf d"No ?=1,35,000 5 .  
olb Pp6f uf]?sf] d"No ?=17,500 eP Pp6f ufO{{sf] d"No slt 
xf]nf < 

	 11.	 olb 10 hgf HofdLn] b}lgs ;dfg Hofnf kfpFbf 30 lbgdf ? 
450000 sdfO u5{g\ eg]   
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-s_	 1 hgf HofdLn] 1 lbgdf slt sdfpF5 < 

-v_	 7 hgf HofdLn] 7 lbgdf slt sdfpF5g\ < 

	 12.	 olb 48 hgf dflg;nfO{ 30 lbgsf nflu 700 s]=hL= rfdn 
rflxG5 eg] 40 hgf dflg;nfO{ 36 lbgsf nflu slt s]=hL= 
rfdn rflxPnf < 

	 13.	 olb 25 hgf dflg;nfO{ 30 lbgsf nflu 900 s]=hL= rfdn 
rflxG5 eg] 50 hgf dflg;nfO{ 30 lbgsf nflu slt s]=hL= 
rfdn rflxPnf < 

	 14.	 10 hgf dflg;n] k|lt lbg 7 306fsf b/n] 2 lbgdf Pp6f ;8s 
lgdf{0f ug{ ;S5g\ eg] ;dfg gfk ePsf] ;8s 5 hgf dlg;n] 
14 lbgdf k|ltlbgsf] slt 306fsf] b/n] sfd ubf{ lgdf{0f ;DkGg 
ug{ ;S5g\ <

	 15.	 Pp6f 54 ld= nfdf] kvf{n 18 hgf dflg;n] 10 lbgdf agfpg 
;S5g\ eg] 66 ld=nfdf] kvf{n 22 lbgdf lgdf{0f ;DkGg ug{ 
;dfg Ifdtf ePsf dflg; slt hgf rflxPnfg\ < 

	 16.	 20 hgf dflg;n] 40 ld= nfdf] / 20 ld= rf}8f ePsf] kfs{ 
agfpg 25 lbg nfU5 eg], 50 hgf dflg;nfO{ 50 ld= nfdf] / 
40 ld= rf}8f ePsf] kfs{ agfpg slt lbg nfUnf < 

	 17.	 olb 25 hgf dflg;n] 30 lbgdf ?=5,00,000 sdfp5g\ eg] 

-s_	 1 hgf dflg;n] 1 lbgdf slt sdfpF5g\ < 

-v_	 slt hgf dflg;n] 10 lbgdf ?=5,00,000 sdfpF5g\ < 

-u_	 25 hgf dflg;nfO{ ?=1,00,000 sdfpg slt lbg nfUnf < 

-3_	 5 hgf dflg;n] 40 lbgdf slt sdfpF5g\ <
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;fwf/0f Aofh 
(Simple Interest)kf7 9

	 kl/ro

a}ª\s tyf ;xsf/L h:tf ljQLo 
;+:yfn] gful/snfO{ Aofh lng] p2]Zon] 
cfjZostfcg';f/ lwtf] /fv]/ C0f lbG5g\ . 
s'g} s'g} ;xsf/Ln] lwtf] g/fv]/ klg C0f lbg] 
u/]sf 5g\ . st} cfdf ;d"xn] hDdf u/]sf] /sd 
klg ;d"xsf ;b:onfO{ Aofh ltg]{ u/L ;fk6L 
lbG5g\ . cfhef]ln ufpFufpFdf ;xsf/L v'n]sf] 
5g\ . ;xsf/Ln] klg ;xsf/Lsf ;b:onfO{ 
C0f lbg] u/]sf 5g\ . tL ;a} ;+:yfn] C0f lng] 
gful/snfO{ ;+:yfn] lbPsf] C0fsf cnjf yk 
/sd lnG5g\ h;nfO{ xfdL Aofh eG5f}F . 

dfly n]lvPsf] cg'R5]bdf lwtf], Aofh, C0f h:tf zAb k|of]u ePsf 5g\ . tL zAbsf] 
cy{ s] xf] a'em\g'ePsf] 5 <

C0f	 M	 s;}af6 ltg]{ u/L lnPsf] ;fk6L /sd . ;f] ;fkl6 lnPsf] /sdnfO{ ;fjfF klg 
elgG5 . 

Aofh	 M	 C0f ;fk6L lnP/ /sd cfkm"n] ef]urng u/]afkt C0f lbg] ;+:yfn] lng] yk 
/sdnfO{ Aofh elgG5 . 

lwtf]	 M	 C0f lngsf nflu a}ª\s tyf ljQLo ;+:yfn] ;'/If0fsf] ¿kdf C0f lng] 
gful/ssf] 3/, v]t, ;'g jf u/uxgf C0f lbg] ;+:yfnfO{ /fVg lbG5g\ . o:tf] 
;'/If0fsf] crn ;DklQnfO{ lwtf] elgG5 . olb C0f lng] gful/sn] lnPsf] 
C0f glt/]sf] v08df /flvPsf] lwtf] a]r]/ cfkm\gf] ;fjfF / Aofh c;'n u5{g\ 
/ afFsL /sd C0f lng] JolStnfO{ lkmtf{ u5{g\ . 

pbfx/0fsf nflu, /fli6«o jfl0fHo a}ª\sn] /fdnfO{ b'O{ jif{sf nflu ? 5000 s[lif C0f 
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lbof] . a}ª\sn] ;fjfF /sdsf] jflif{s 10 k|ltzt ;fwf/0f Aofh lng] ;xdlt eP5 . pgn] 
b'O{ jif{df slt Aofh ltg'{knf{ < 

• jflif{s Aofhb/ !) k|ltzt

• cw{jflif{s Aofhb/ ( k|ltzt

• rf}dfl;s Aofhb/ * k|ltzt

;dfwfg M

jflif{s Aofh 10 k|ltzt eGgfn],

?= 100 sf] ;fwf/0f Aofh 1 jif{df ? 10 x'G5 . 

?= 1 sf] ;fwf/0f Aofh 1 jif{df ? 
10 
100 

 x'G5 . 	 [ ⸪ P]lss lgodaf6]

?= 5000 sf] ;fwf/0f Aofh 1 jif{df 
10 
100 

 × 5000 x'G5 . 

?=  5000 sf] ;fwf/0f Aofh 2 jif{df Aofh 
10 
100 

 × 5000 × 2 = ? 1000 x'G5 . 

dflysf] ;fwf/0f AofhnfO{ x/ / c+z ldnfP/ n]Vbf, 
5000 × 2 × 10 

100 
  n]Vg ;lsG5 . 

oxfF, ? 5000 /fdn] a}ª\saf6 lnPsf] C0f /sd xf] . o;nfO{ ;fjfF (Principal) elgG5 . 

C0f ltg]{ ;do (Time) nfO{ jif{df pNn]v ul/Psf] 5 . C0f ltg]{ ;do 2 jif{ 5 . 

jflif{s Aofhb/ (Rate of interest) 10 k|ltzt 5 . 

;fwf/0f Aofh (Simple Interest)

		  = 
5000 × 2 × 10 

100 

		  = 
Principal × Time × Rate of interest  

100 
  n]Vg ;lsG5 .
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o;nfO{ 5f]6s/Ldf, SI = 
P × T × R 

100 
  n]Vg ;lsG5 h'g ;fwf/0f Aofh lgsfNg] ;"q xf] . 

;"q k|of]u u/]/ klg Aofh l56f] lgsfNg ;lsG5 . 

dflysf] ;d:ofnfO{ ;"q k|of]u u/L lx;fa u/f}F x} t M

k|Zg cg';f/, 

;fjfF (P) = ? 5000

jflif{s Aofhb/ (R) = 10  k|ltzt

;do (T) = 2 jif{

;fwf/0f Aofh = ?

xfdLnfO{ yfxf 5, 

;fwf/0f Aofh (SI)	 = 
P × T × R 

100 
  

	 = 
5000 × 2 × 10 

100 
 

	 = 1000

ctM b'O{ jif{df /fdn] ltg'{kg]{ Aofh /sd ? 1000 x'G5 . 

;fwf/0f AofhM a}ª\s tyf ljQLo ;+:yfn] lglZrt cjlwdf C0f /sd lnPafkt yk 
/sd lng] u5{g\ . olb Aofh /sd jflif{s u0fgf ul/G5 eg] ;f] /sd ;fwf/0f Aofh xf] . 

;fwf/0f Aofh lng] ;+:yfn] Aofh glt/]df Aofhsf] klg Aofh nufpg kfpFb}gg\ . To;}n] 

;fwf/0f Aofh C0f lnPkl5 ltg]{ a]nfdf Ps}k6s Aofhsf] lx;fa 
P × T × R 

100 
  ;"q 

k|of]u u/L lng] Aofh xf] . of] ;"qdf P eGgfn] ;fjfF (Principal), T eGgfn] C0f ltg]{ 

hDdf ;do (Time) / R eGgfn] k'/} ;dosf] jflif{s Aofh b/ eGg] a'lemG5 . 

lglZrt ;dodf Aofh glt/]df AofhnfO{ klg ;fjfFdf yk u/L k'gM Aofh lng] ljQLo 
;+:yfx¿sf] k|rng x'G5 . To:tf] cj:yfdf lnOg] AofhnfO{ ;fwf/0f Aofh elgFb}g .
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	 pbfx/0f 1

zLnfn] Pp6f a}ª\saf6 ? 7000 jflif{s 10 k|ltzt ;fwf/0f Aofhb/df C0f lnOg\ . 
pgn] tLg jif{sf] cGtdf ;f] /sdsf] Aofh slt ltg'{k5{ < 

;dfwfg M 

yfxf lbOPsf] M lnOPsf] ;fjfF /sd (P) = ?= 7000

;fwf/0f Aofhb/ (R) = 10%

C0f ltg]{ cjlw (Time) = 3 jif{

;fwf/0f Aofh = ?

xfdLnfO{ yfxf 5, 

;fwf/0f Aofh (SI)	 = 
P × T × R 

100 

	 =  
(7000 × 3 × 10) 

100 
 

	 = 2100

ctM zLnfn] tLg jif{sf] cGtdf ? 2100 Aofh ltg'{k5{ . 

gf]6M ;fwf/0f Aofhsf lx;fadf ;"q k|of]u ubf{ ;donfO{ ;w}F jif{df u0fgf ug'{k5{ . 
;do olb dlxgfdf lbOPsf] 5 eg] dlxgfnfO{ 12 n] efu u/]/ jif{df abNg ;lsG5 eg] 
lbgnfO{ jif{df abNbf 366 n] efu ug'{k5{ lsgls Ps jif{df 12 dlxgf x'G5 eg] Ps 
jif{df 365 lbg x'G5 .  

hflg/fvf}F M 

dflysf] pbfx/0fdf zLnfn] ;fjFf + Aofh u/L hDdf slt ltl5{g\ < eGg ;Sg'x'G5 < kSs} 
klg tkfO{Fn] ;f]Rg'eof] xf]nf ?= 7000 + ?= 700 = ?= 7700 ltg'{k5{ . o;/L ;fjfF / Aofh 
ld;fP/ ltg]{ /sdnfO{ ld>wg elgG5 . ld>wg eg]sf] ;fjfF / Aofh ld;fP/ lt/]sf] /sd 
xf] . To;}n],

ld>wg (Amount) = ;fjfF + Aofh

cyf{g\, Amount (A) = P + I
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oxfF, A n] ld>wg (Amount) / I n] ;fwf/0f Aofh (Simple interest or interest) 
a'emfpF5 . 

ld>wg (Amount)M ;fjfF / Aofh hf]8]/ cfpg] /sdnfO{ ld>wg elgG5 . ld>wg 
C0f lkmtf{ ug]{ a]nfdf ;fjfF Aofh b'j} ltg]{ cj:yfdf lx;fa ul/G5 . ld>wg lgsfNg] 
;"q, A = P + I xf] .

	 lj|mofsnfk 1 

	 tnsf] tflnsf cWoog ug'{xf];\ / vfnL sf]7fdf cfpg] dfg lx;fa u/]/ 
n]Vg'xf];\ M

;fjfF (P) Aofh (I) ld>wg (A) = P + I

?= 1000 ?= 500 ?= ………..

?= 4600 ?= 1200 ?= ….....…..

?= 15500 ?= 2500 ?= ………..

lj|mofsnfk 2. 

ld>wg, Aofh / ;fjfFsf] ;DaGwaf6 vfnL sf]7fdf cfpg] dfg lgsfNg'xf];\ M

ld>wg (A) ;fjfF (P) Aofh (I)

?= 9000 ?= 7500 ?= ………..

?= 17500 ?= ……….. ?= 1350

?= 20300 ?= ……….. ?= 5300

?= ……………. ?= 7600 ?= 1270

?= ……………. ?= 9900 ?= 2100
dflysf] tflnsfaf6 ;fjfF, Aofh / ld>wg lgsfNg s'g} Ps hfgsf/L yfxf geP s;/L 
lgsfNg ;lsG5 egL lgisif{ lgsfNg'x'G5 < n]Vg'xf];\ . tkfO{Fn] n]v]sf] lgZsif{ tnsf] 
;"rgf;Fu ldNof] ls ldn]g hfFRg'xf];\  
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lgisif{ 

•  ld>wgaf6 ;fjfF 36fpFbf Aofh cfpF5 . 

•  ld>wgaf6 Aofh 36fpFbf ;fjfF cfpF5 . 

•  ;fjfF / Aofh hf]8\bf ld>wg cfpF5 .

	 ld>wg kQf nufpg] csf]{ ljlw M

	 ld>wg kQf nufpg l;w} ;"q klg k|of]u ug{ ;lsG5 . ;f] ;"q s;/L 
aG5 x]/f}F M

olb ?= P /sdsf] T jif{sf nflu R% k|ltjif{ Aofhb/n] Aofh ?=I x'G5 eg] ld>wg 
slt x'G5 < 

oxfF, ld>wg = ;fjfF + Aofh 

cyf{t\  A = P + I …………..(i) 

xfdLnfO{ yfxf 5, 

I = 
PTR 
100 

………..(ii)

 (i) / (ii) nfO{ b'j}nfO{ ldnfpFbf

A = P + 
PTR 
100 

∴ A = 
P(100 + TR) 

100 
 of] ld>wg kQf nufpg] ;"q xf] . 

olb P, T, R ;a} lbOPsf] 5 eg] of] ;"q k|of]u u/]/ klg l;w} ld>wg kQf nufpg ;Sg'x'g] 
5 . 
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	 pbfx/0f 2 

	 ;donfO{ jif{df abNg'xf];\ M

-s_ 26 dlxgf	 -v_ 300 lbg

;dfwfg M

-s_	 26 dlxgfnfO{ jif{df abNbf dlxgfnfO{ 12 n] efu ul/G5 . ctM,

	 26 dlxgf = 
26 
12 

 jif{ = 
13 
6 

 jif{ = 
21 
6 

 jif{  

-v_	 300 lbgnfO{ jif{df abNbf lbgnfO{ 365 n] efu ul/G5 . 

	 ctM 300 lbg = 
300 
365

 jif{ = 
60 
73 

 jif{ 

	 pbfx/0f 3

	 k]Dafn] Pp6f ;xsf/Laf6 jflif{s 15% Aofhb/df ?= 7500 C0f 
lnP5g\ . 2 jif{sf] cGtdf pgn] slt ;fwf/0f Aofh ltg'{k5{ < kQf 
nufpg'xf];\ .

;dfwfg M

oxfF, Aofhb/ (R) = 15%

;fjfF (P) = ? 7500

;do (T) = 2 jif{

;fwf/0f Aofh = ?

xfdLnfO{ yfxf 5, 

;fwf/0f Aofh (I)	= 
P × T × R 

100 
 

	 = 
7500 × 2 × 15 

100 
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	 = 2250

ctM pSt cjlwsf] ;fwf/0f Aofh ? 2250 /x]5 . 

	 pbfx/0f 4

	 l;/f]hn] Pp6f a}saf6 ? 10000 C0f lnPsf /x]5g\ . pgn] lnPsf] 
C0f jflif{s 12 k|ltzt ;fwf/0f Aofhsf] b/df lyof] . pgn] 30 
dlxgfdf ;f] C0f lt/]5g\ eg] slt Aofh /sd lt/]sf xf]nfg\ <

oxfF, Aofhb/ (R) = 12%

;fjfF (P) = ? 10000

;do (T) = 30 dlxgf = 
30 
12 

 jif{ = 
10 
4 

 jif{	   �

� [⸪ ;fwf/0f Aofh lgsfNg ;donfO{ jif{df k|of]u ul/G5 . ]

;fwf/0f Aofh = ?

xfdLnfO{ yfxf 5, 

;fwf/0f Aofh (I)	 = 
P × T × R 

100 
   

	 = 
10000 × 10 × 10 

100 × 12 
 

	 = 1000

ctM 30 dlxgfsf] hDdf Aofh ? 1000 /x]5 . 

		  = 2250

ctM pSt cjlwsf] ;fwf/0f Aofh ? 2250 /x]5 . 
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cEof;sf nflu k|Zg

cEof; -s_

	 1.	 tnsf k|Zgsf] 5f]6f] pQ/ lbg'xf];\ M 

-s_	 ;fwf/0f Aofh eg]sf] s] xf] <

-v_	 ;fjfF eg]sf] s] xf]<

-u_	 Aofhb/ eGgfn] s] a'lemG5 < 

-3_	 30 dlxgfnfO{ jif{df n]Vg'xf];\ . 

	 2.	 P]lss lgodaf6 ;fwf/0f Aofh kQf nufpg'xf];\ M 

-s_	 ;fjfF ?=1000, Aofhb/ 10%  ;do 2 jif{ 

-v_	 ;fjfF  ?=2500 Aofhb/ 12.5%, ;do 3 jif{ 

	 3.	 ;"q k|of]u u/L ;fwf/0f Aofh kQf nufpg'xf];\ M 

-s_	 ;fjfF ?=4000, Aofhb/ 15%, ;do 4 jif{ 

-v_	 ;fjfF ?=5500, Aofhb/ 12%, ;do 3 jif{ 6 dlxgf 

-u_	 ;fjfF 6000 Aofhb/ 10% ;do 2 jif{ 60 lbg 

	 4.	 ;do (T) kQf nufpg'xf];\ M 

-s_	 ;fjfF ?=1500, Aofhb/ 10%, Aofh ?=900 

-v_	 ;fjfF  ?=1,2000 Aofhb/ 12%, Aofh 1400

-u_	 ;fjfF ?=3600 Aofhb/ 12% Aofh ?=900 

	 5.	 Aofhb/ (R) kQf nufpg'xf];\ M 

-s_	 ;fjfF 10,000, ;do 5 jif{, Aofh 5000 

-v_	 ;fjfF ?=45000, ;do 3 jif{ 6 dlxgf, Aofh ?= 6750 
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-u_	 ;fjfF 2,160, ;do 4 jif{ Aofh ?=648 

	 6.	 ;fjfF (P) kQf nufpg'xf];\ M 

-s_	 Aofhb/ 9%, ;do 9 jif{, Aofh ?=1620 

-v_	 Aofhb/ 9% ;do = 2 jif{, Aofh ?=3996 

	 7.	 l5l/ªn] jflif{s 5% sf b/n] Aofh kfpg] u/L ?=10,000 
a}ª\sdf hDdf ul/g\ eg] 2 jif{kl5 pgn] slt Aofh kfpF5g\, kQf 
nufpg'xf];\ . 

	 8.	 cfªsfhLn] jflif{s 6% Aofhb/df a}ª\saf6 ?=24,000 C0f 
lnP eg] 3 jif{kl5 pgn] a}ª\sdf slt Aofh a'emfpg'knf{ < 

	 9.	 ;'j0f{n] /fli6«o jfl0fHo a}ª\saf6 s'g} /sdsf] 3 jif{kl5 ?=1200 
Aofh kfP . olb pgn] 10% Aofhb/df pSt /sd Aofhjfkt 
kfPsf /x]5g\ eg] pgn] slt /sd hDdf u/]sf /x]5g\, kQf 
nufpg'xf];\ . 

	 10.	 ;l/:dfn] ?=7,600 a}ª\sdf /fv] afkt a}ª\sn] 3 jif{kl5 ?=1,254 
Aofh lbof] eg] Aofhb/ slt /x]5, kQf nufpg'xf];\ . 

	 11.	 10% Aofhb/n] ?=1,080 sf] 4 jif{df cfpg] Aofh a/fa/sf] 
/sd kfpgsf nflu ?= 900 nfO{ 12% Aofhb/n] slt jif{ 
hDdf ug'{kg]{ x'G5 <
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cEof; -v_

	 1.	 ;fjfF / Aofh hf]8L ld>wg kQf nufpg'xf];\ M 

-s_	 ;fjfF  ?=10,000, ;do = 2 jif{ Aofhb/ (R) = 5% 

-v_	 ;fjfF ?= 2,160, ;do = 3 jif{, Aofhb/ 3.5% 

-u_	 ;fjfF ?= 55,500, ;do 2 jif{ Aofhb/ 7.5% 

	 2.	 cfgGbn] s[lifsf nflu a}ª\saf6 10% Aofhb/df ?= 1,00,000 
C0f lnOg\ . olb pgn] 18 dlxgfkl5 ;fjfF / Aofh u/L Psd'i6 
/sd ltl/g\ eg] hDdf slt ld>wg ltl/g\ xf]nf < 

	 3.	 ?= 35,000 sf] 3% Aofhb/n] 54 dlxgfdf hDdf slt /sd 
xf]nf, kQf nufpg'xf];\ . 

	 4.	 6 dlxgfdf Aofhafkt ?=740 k|fKt ug{ 10% Aofhb/n] slt 
/sd a}ª\sdf hDdf ug{'knf{ < 

	 5.	 10% Aofhsf b/n] 2 jif{ 6 dlxgfdf slt ?lkofF hDdf ubf{ 
ld>wg ?= 8750 x'G5, kQf nufpg'xf];\ . 

	 6.	 dLgfn] jflif{s 5% Aofhb/n] ?=40,000 a}ª\sdf art ubf{ 
cfpg] Aofhsf] 5% cfos/ ltg{'k5{ eg] 4 jif{kl5 pgn] hDdf 
slt /sd k|fKt ul5{g\ < -hDdf kfpg] Aofhaf6 cfos/ 36fP/ 
kfpg] /sd kQf nufpg'xf];\ ._ 

	 7.	 Pp6f ;xsf/Ln] ?= 50,000 sf] jflif{s 16% Aofhb/n] 3 
dlxgfdf k|fKt x'g] Aofhdf a}ª\sn] 15% s/ lnG5 eg] 6 
dlxgfkl5 Psd'i6 hDDff slt /sd k|fKt xf]nf < 
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	 9.	 ?= 10,800 sf] jflif{s 10% Aofhb/df 4 jif{df cfpg] Aofhsf] 
5% s/ ltg'{k5{ eg] 4 jif{kl5 Psd'i6 slt /sd k|fKt xf]nf < 

kl/of]hgf sfo{

cfkm\gf] glhs}sf] ljQLo ;+:yf jf a}ª\sdf hfg'xf];\ jf OG6/g]6af6 vf]hL u/L km/s 
km/s vftfsf] Aofhb/sf] hfgsf/L lng'xf];\ / s'g vftfdf /sd hDdf ubf{ jflif{s 
¿kdf a9L Aofh kfOFbf] /x]5 < kQf nufpg'xf];\ / sIffsf]7fdf k|:t't ug'{xf];\ .

pQ/

cEof; -s_	 cEof; -v_

1.  1000	 1. Rs.11000, Rs. 2386.8, Rs. 63825
2. 4320	 2. Rs.115000
3. 4000	 3. Rs. 4725
4. 5.5%	 4. Rs.14800
5. 4 year	 5. Rs. 7000
	 6. Rs.47600, Rs.7600
	 7. Rs. 53400
	 8. Rs. 53400
	 9. Rs. 14904
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PsfO 3 If]qldlt  
(Mensuration)
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lqe'h / rt'e{'hsf] If]qkmn 
(Area triangle and quadrilateral)kf7 10

if8\d'vf / 3gsf] If]qkmn s;/L kQf nufpg] eGg] af/]df tx 3 efu 1 df cWoog 
ul/;s]sf 5f}F . ca xfdL of] txdf lqe'h / rt'e'{hsf] If]qkmn s;/L kQf nufpg 
;lsG5, To; af/]df x]/f}F x} t .

	 lqe'hsf] If]qkmn (Area of Triangles)

s] lrqdf b]vfOPsf lqe'h Ps} lsl;dsf 5g\ t < kSs} klg 5}gg\ . logLx¿sf] If]qkmn 
s;/L kQf nufpg] xf]nf < 

P

O R

P

U T

G

O D

U

SN

xf] km/s lsl;dsf lqe'hsf] km/s km/s ;"qx¿ k|of]u u/L kQf nufpg ;lsG5 ,ca To; 
af/]df cWoog u/fF} .

	 ;dsf]0f lqe'hsf] If]qkmn (Area of Right angled Triangle)

Pp6f cfotfsf/ k]k/ lng'xf];\ h;sf] nDafO l / rf}8fO b 5, To;}n] cfotsf] If]qkmn = 
l × b ju{ PsfO x'G5 . clg To;nfO{ ljs0f{af6 a/fa/ u/L 6'j|mfpg'xf];\ . b'j} 6'j|mf ;dsf]0f 
lqe'h aG5g\ . To;dWo] Pp6f 6'j|mfnfO{ csf]{ 6'j|mfdf vK6fpFbf a/fa/ eP/ vlK6G5, 
To;}n] b'j} 6'j|mfsf] If]qkmn a/fa/ x'G5 . h'g tn lrqdf b]vfOPsf] 5 M 

To;sf/0f cfotsf] If]qkmn = 2 × ;dsf]0f lqe'hsf] If]qkmn 

ctM ;dsf]0f lqe'hsf] If]qkmn = 
1 
2 
 cfotsf] If]qkmn  = 

1 
2 

 × l × b 

km]l/, lqe'hsf] cfwf/sf] nDafO b / nDa p eP,

;dsf]0f lqe'hsf] If]qkmn =  
1 
2 

 ×  p × b
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;dsf]0fL ;dlåafx' lqe'hsf b'O{ e'hf cfwf/ b / nDa p a/fa/ x'G5g\ To;}n] ;dsf]0fL 

;dlåafx' lqe'hsf] If]qkmn =  
1 
2 

 p2 or  
1 
2 

 b2 x'G5 . 

dflysf] u|fkmdf, nDafO (l) = 5 PsfO / rf}8fO (b) = 3 PsfO 5g\ .

;"qcg';f/, cfotsf] If]qkmn (A) = 5 × 3 = 15 ju{ PsfO 

To;} u/L ;Fu} lbOPsf] lqe'hsf] If]qkmn = 
1 
2 

 × 5 × 3 = 7.5 ju{ PsfO

	 ;dafx' lqe'hsf] If]qkmn (Area of equilateral triangle)

Pp6f kmf]6f]skL k]k/ lng'xf];\ / To;df lglZrt gfk ePsf] ;dafx' lqe'h agfpg'xf];\ . 
ca tkfO{FFn] agfPsf] lqe'hnfO{ s}FrLsf] ;xfotfn] sf6]/ lgsfNg'xf];\ . lrqdf b]vfOPsf] 
h:t} u/L lqe'hsf] s'g} Pp6f zLif{sf]0fnfO{ cfwf agfpg] u/L k6\ofpg'xf];\ . o;/L k6\ofpFbf 
aGg] /]vfv08n] pSt zLif{sf]0fdf aGg] b'O{ sf]0f / ;f] lqe'hsf] cfwf/ e'hflarsf] 
;DaGw s:tf] xf]nf < 

;Fu}sf] lrq ;dafx' lqe'h xf] . o;df dfgf}FF 
e'hfsf] nDafO a 5 . A af6 BC df nDa AD 
lvRg'xf];\ . ca cfwf/ BC nfO{ AD n] cfwf 
u5{ . ;dafx' lqe'hsf] zLif{sf]0fsf] cw{sn] 
cfwf/ e'hfnfO{ ;dlåefhg u5{ . 

To;}n], BD = 
1 
2 

 BC = 
1 
2 

 a

ca, lqe'h ABD df kfOyfuf]/; ;fWocg';f/, AD2 = AB2  ̶  BD2

cyjf, AD =  √AB2 – BD2 

A

B CD

aa

a
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cyjf, AD =   √a2 – `
1 
2 

 aj
2
  	   

cyjf, AD =   √a2 – 
1 
4 

 a2    

cyjf, AD =  √4a2 – a2 
4 

     	  

cyjf, AD =  √3a2  
4 

  = a 
√3  
2 

  PsfO

 ca lqe'hsf] If]qkmn (A)	 = 
1 
2 

 × cfwf/ × prfO

	 = 
1 
2 

 × a × a 
√3  
2 

   = 
√3  
4 

 a2 ju{ PsfO 

ctM ;dafx' lqe'hsf] If]qkmn (A) = 
√3  
4 

 a2 If]qkmn x'G5 .  

	 ;dlåafx' lqe'hsf] If]qkmn (Area of Isosceles Triangle)

lbOPsf] lrq ;dlåafx' lqe'h xf] . dfgf}FF, o;df PQ = PR = a  / QR = b 5 . P af6 
QR df nDa PS lvrf}+ . h;n] cfwf/ e'hf QS nfO{ cfwf u5{ . 

∴	 ;dlåafx' lqe'hsf] zLif{sf]0faf6 cfwf/df lvlrPsf] nDan] cfwf/ e'hfnfO{ 
;dlåefhg u5{ .

∴	 QS = SR = 
1 
2 

 × b

ca, dsf]0f lqe'h PQS df, kfOyfuf]/; ;fWocg';f/, 

PS2  =  PQ2  ̶  QS2

cyjf, PS = √PQ2 – QS2   

cyjf, AD = √a2 – `
1 
5 

 bj
2
  	   	   

cyjf, AD = √a2 – 
1 
4 

 b2      

P

Q RS

aa

b
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cyjf, AD = √4a2 – b2  
4 

  = 
1 
2 

 √4a2 – b2   

ca, ;dlåafx' lqe'hsf] If]qkmn	 = 
1 
2 

  × cfwf/ × prfO

	 = 
1 
2 

 × b × 
1 
2 

 √4a2 – b2    

	  = 
b 
4 

 √4a2 – b2 ju{ PsfO   

ca, ;dlåafx' lqe'hsf] If]qkmn	 = 
1 
2 

 × cfwf/ × prfO

	 = 
1 
2 

 × b × 
1 
2 

 √4a2 – b2    

	  = 
b 
4 

 √4a2 – b2   ju{ PsfO

	 ;dfgfGt/ rt'e'{hsf] If]qkmn  (Area of a parallelogram)

sf8{af]8{sf] k|of]u u/]/ lrqdf b]vfP h:t} cfwf/ b / prfO h ePsf] Pp6f ;dfgfGt/ 
rt'e'{h agfpg'xf];\ . clg pSt lrqdf tn bfofFk6\l6sf] zLif{ljGb'af6 nDa x'g] u/L 
sf8{af]8{nfO{ k6\ofpg'xf];\ / k6\ofOPsf] efunfO{ sf6\g'xf];\ .

ca, sf6]sf] efu -lqe'h_ nfO{ afofFk6\l6 
NofO{ 

lrqdf h:t} hf]8\g'xf];\ . ca, of] s:tf] 
cfsf/sf] aGof] <

oxfF, cfotsf] nDafO b / rf}8fO h 
5 . To;}n] cfotsf] If]qkmn = nDafO 
× rf}8fO = b × h x'G5 . oxfF, cfotsf] 
If]qkmn = ;dfgfGt/ rt'e'{hsf] If]qkmn 
5 .

∴ ;dfgfGt/ rt'e'{hsf] If]qkmn = 
cfotsf] If]qkmn = b × h 

h

h

h

b

b

b
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ctM ;dfgfGt/ rt'e'{hsf] If]qkmn = cfwf/ × prfO = b × h 

	 ;dafx' rt'e'{hsf] If]qkmn (Area of a Rhombus)

Pp6f cfotfsf/ juf{lª\st sfuh lng'xf];\ / lrqdf lbOPsf] 
h:t} u/L Pp6f ;dafx' rt'e'{h agfpg'xf];\ . ca tkfO{FFn] agfPsf] 
;dafx' rt'e'{hsf] If]qkmn slt xf]nf < s;/L ug]{ xf]nf, ;f]Rg'xf];\ .

Pp6f ljs0f{ OE lvRg'xf];\ . ca, tkfO{FFn] agfpg'ePsf] ;dafx' 
rt'e'{h b'O{cf]6f lqe'hdf ljefhg ePsf] 5 . P Û ca t b'O{cf]6f 
lqe'hsf] If]qkmsf] of]ukmn g} ;dafx' rt'e'{hsf] If]qkmn x'G5 
lg .

t;y{ ;dafx' rt'e'{hsf] If]qkmn 
= lqe'h ONE sf] If]qkmn + lqe'h ODE sf] If]qkmn

	 = 
1 
2 

 × 6 × 2 + 
1 
2 

 × 6 × 2 
= 6 + 6 

= 12 ju{ PsfO   

oxfF, ;Fu}sf] lrqdf ;dafx' rt'e'{h DONE sf ljs0f{x¿ OE = d1 / DN = d2 
lvlrPsf] 5 . ;dafx' rt'e'{hsf ljs0f{ Ps cfk;df nDa x'g] u/L k|ltR5]bg x'G5g\ . 
OM ⊥ ON / DM ⊥ OE x'G5 . 

ca, ;dafx' rt'e'{h DONE sf] If]qkmn (A) = ∆ODE sf] If]qkmn + ∆ONE sf] 
If]qkmn

= 
1 
2 

 × OE × DM + 
1 
2 

 × OE × NM

= 
1 
2 

 × OE (DM + NM)

= 
1 
2 
 × OE × DN (⸪ DM + NM) = DN, l;ª\uf] 6'j|m] tYocg';f/)

= 
1 
2 

 × d1 × d2  

ctM ;dafx' rt'e'{hsf] If]qkmn (A)  = 
1 
2 

  × d1 × d2  x'G5 . 

O b]lv E ;Dd 6 PsfO 5 To;}n] cfwf/ 
(OE) = 6 PsfO x'G5 . To;} u/L O b]lv M 
/ M b]lv N ;Ddsf] prfO 2 PsfO 5 .
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Note: 1 olb ;dafx'  rt'e'{hdf cfwf/sf] nDafO / prfO lbPsf] 5 eg],

h

b

;dafx' rt'e'{hsf] If]qkmn (A)  = cfwf/ × prfO = b × h klg x'G5 .

	 ;dnDa rt'e'{hsf] If]qkmn (Area of a trapezium)

Ps Pscf]6f juf{lª\st sfuh lng'xf];\ / lrqdf lbOPsf] h:t} u/L s'g} gfk ePsf] 
;dnDa rt'e'{h agfpg'xf];\ . ca tkfO{FFn] agfPsf] ;dnDa rt'e'{hsf] If]qkmn slt 
xf]nf < s;/L kQf nufpg ;lsG5 <

ca, lbOPsf] ;dnDa rt'e'{h PQRS xf] . lrqdf PS // QR 5g\ . dfgf}F, PS = a, QR 
= b 5g\ . ljs0f{ QS / nDa prfO SM lvrf} / (PS) = h 5g\ .

;dnDa rt'e'{h PQRS sf] If]qkmn (A) = ∆ QPS sf] If]qkmn + ∆ QSR sf] If]qkmn 

= 
1 
2  × PS × SM  +  

1 
2  × QR × SM 

= 
1 
2  × SM × (QR + PS)

= 
1 
2  × h × (a + b) ju{ PsfO

ctM ;dnDa rt'e'{h PQRS sf] If]qkmn (A) = 
1 
2  × h × (a + b) ju{ PsfO
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	 rt'e'{hsf] If]qkmn (Area of quadrilateral)

lrqdf PQRS Pp6f rt'e'{h xf] . rt'e'{hsf] ljs0f{ QS = d xf] eg] zLif{ljGb' P / R af6 
ljs0f{ BD df nDa lvlrPsf 5g\ . 

ctM ∆PQS sf] prfO (PM) = p1 / ∆QRS sf] prfO (RN) = p2 5 . 

ca rt'e'{h PQRS sf] If]qkmn (A) = ∆PQS sf] If]qkmn + ∆QRS sf] If]qkmn

rt'e'{h PQRS sf] If]qkmn (A) = 
1 
2  × QS × PM + 

1 
2  × QS × RN

= 
1 
2  × d × p1 + 

1 
2  × d × p2

= 
1 
2  × d ( p1 + p2)

ctM rt'e'{h PQRS sf] If]qkmn (A) = 
1 
2  × d ( p1 + p2) ju{ PsfO

dflysf axe'h'x¿sf] kl/ldlt / If]qkmnnfO{ lgDgfg;'f/ tflnsfdf k|:tt' ug{ ;lsG5 M

ax'e'hsf] 
gfd

lrq kl/ldlt If]qkmn

lqe'h

=h

Base = b CB

A

A
lti

tu
be

P = AB + BC + AC
A = 

1 
2  × b × h

;dsf]0f 
lqe'h p h

h

P = p + b + h
A = 

1 
2  × p × b

;dafx' 
lqe'h

A

B CD

aa

a

P = 3a
A = 

√3  
2 

 × a2 
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ax'e'hsf] 
gfd

lrq kl/ldlt If]qkmn

;dlåafx' 
lqe'h

P

Q RS

aa

b

P = 2a + b A = b 
4  √4a2 – b2  

;dsf]0fL 
;dlåafx' 

lqe'h

p = b

p = b

h

P = 2b + h
Or 
P = 2p + h

A = 
1 
2   × p2

Or

A = 
1 
2  × b2

cfot A D

C

b

B

P = 2(l + b) A = l × b

ju{ M

P

N

O

P = 4a A = l2

;dfgfGt/ 
rt'e'{h

A

EB C

b

b

a
a

D P = 2a + 2b A = p × b

;dafx' 
rt'e'{h

D

N

EO

a

a a

a

d2

d1 M

P = 4a
A = 

1 
2  × d1× d2

Or,
A = b × h

;dnDa 
rt'e'{h

Q R

SP

h

P = PQ + QR + RS + PS
A = 

1 
2  × d1 × d2 

rt'e'{h P

S

RQ
M

N
d

p2

p1
P = PQ + QR + RS + PS

A = 
1 
2  × p1 × p2 
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	 pbfx/0f 1 : lbOPsf lqe'hsf] If]qkmn kQf nufpg'xf];\ M 

;dfwfg M oxfF,

lqe'h ABC df,

cfwf/ e'hf (BC) = 12 cm 

prfO (AD) = 5 cm

ca ;"qcg';f/,  

lqe'h ABC sf] If]qkmn (A)	 = 
1 
2  × BC × AD

	 = 
1 
2  × 12 cm ×5 cm

	 = 30 cm2 

	 pbfx/0f 2 : lbOPsf ;dnDa rt'e'{h PQRS If]qkmn kQf  
nufpg'xf];\ M 

;dfwfg M oxfF,

;dnDa rt'e'{h PQRS df,

cfwf/ e'hf (QR) = a = 20 cm 

/ (PS) = b = 6 cm, prfO (h) = 6 cm 

ca, ;"qcg';f/

;dnDa rt'e'{h PQRS sf] If]qkmn (A)	= 
1 
2  × h (QR + PS)

	 = 
1 
2  × 4cm (20cm + 6cm)

	 = 52cm2

12cm CB D

A

5cm

-⸪ ∆ABC sf] If]qkmn 

(A) = 
1 
2  cfwf/ × prfO_

20cm

6cm

4c
m

P S

RQ

⸪ ;=n=r sf] If]qkmn (A) 

= 
1 
2  × h (a + b)
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	 pbfx/0f 3 : ;Fu} lbOPsf] rt'e'{h DHOJ df las0f{ (JH) = 12 cm 
nDax¿ (DM) = 5 cm / (ON) = 3 cm eP, rt'e'{h DHOJ sf] 
If]qkmn kQf nufpg'xf];\ M 

;dfwfg M oxfF,

rt'e'{h DHOJ df,

ljs0f{ (JH) = 12 cm / nDa (DM) = p1 = 5 cm / 
(ON) = p2 = 3 cm eP ca, ;"qcg';f/

rt'e'{h DHOJ sf] If]qkmn (A)	

	 = 
1 
2  × JH (DM + ON)

	 = 
1 
2  × 12 cm (5 cm + 3 cm)

	 = 6 cm (8 cm)

	  = 48 cm2

	 pbfx/0f 4 : ;Fu} lbOPsf] HofldtLo lrqsf] If]qkmn kQf nufpg'xf];\ M 

;dfwfg M oxfF,

	 AH  df nDa FN  lvrf}F / BC df nDa EM  
lvrf}F .      

(i)	 cfot ABMN df, 

	 nDafO (AB) = (l1) = 8 cm

	 rf}8fO (AN) = (b1) = 10 cm – 4 cm = 6 cm 

∴	 cfot ABMN sf] If]qkmn 

	 (A1) = l1 × b1 = 8 × 6 = 48 cm2

(ii)	 cfot FGHN nDafO (FG) = (l2) = 4 cm,      

 	 rf}8fO (GH) = (b2) = 2 cm

3 cm5 cm 12 cm
N

M

J

O

HD

8 cm
4 cm

2 cm

2 cm

10 cm

8 cm
4 cm

2 cm

2 cm

N

MB C

DE

F G

H
-------- 10 cm --------

A
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∴	 cfot FGHN sf] If]qkmn (A2) = l2 × b2 = 4 × 2 = 8 cm2 

(iii)	 cfot MCDE sf] nDafO (DE) = (l3) = 4 cm,       

	 rf}8fO (CD) = (b3) = 2 cm

∴  	 cfot MCDE sf] If]qkmn (A3) = l3 × b3 = 4 × 2 = 8 cm2

	 ca, 

	 lbOPsf] cfs[ltsf] If]qkmn	 = A1 + A2 + A3

		  = 48 cm2 + 8 cm2 + 8 cm2

		   = 64 cm2

	 pbfx/0f 5 : ;Fu} lbOPsf] lrqdf 5fof kfl/Psf] efusf] If]qkmn kQf 
nufpg'xf];\ M 

;dfwfg M oxfF,

DONE Pp6f ;dfgfGt/ rt'e'{h xf] . 

;dfgfGt/ rt'e'{hsf] cfwf/ (b) = 15 cm / prfO (h) = 6 cm 5 . 

∴ ;dfgfGt/ rt'e'{hsf] If]qkmn (A1) = b × h = 15 × 6 = 90 cm2 

km]l/, ;dnDa rt'e'{h PQRS df, 

;dfgfGt/ e'hf a = QR = 7 cm,  b =  PS =  5 cm prfO (h) = 4 cm 

;dnDa rt'e'{hsf] If]qkmn (A2)	 = 
1 
2  × h (a + b) 

 	  = 
1 
2  × 4 cm × (7 cm + 5cm)

	 = 2 cm × 12 cm 

	 = 24 cm2 

 ca, 5fof kfl/Psf] efusf] If]qkmn (A)	= A1 – A2

	 = 90 cm2 – 24cm2	  

	 = 66 cm2 

6 cm

15 cm

4 cm
5 cm

7 cm
NO

D
P S

RQ
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	 pbfx/0f 6 : ;Fu}sf] lqe'hsf] If]qkmn  25√3 cm2 eP x sf] dfg kQf 
nufpg'xf];\ M 

;dfwfg M oxfF,

BAN Pp6f ;dafx' lqe'h xf] . h;sf] If]qkmn (A) = 25√3 cm2 
;dafx' lqe'hsf] e'hf (a) = x = ? 
;"qcg';f/, 

;dafx' lqe'hsf] If]qkmn = 
√3 
4 

 a2

  or, 25√3 cm2 = 
√3 
4 

 x2 

  or,  25√3  × 4  

√3 
 cm2 = x2 

  or, x2 = 100 cm2 
 or, x = 25 cm
ctM  x = 25 cm

	 pbfx/0f 7 : Pp6f 140 ft nDafO ePsf] juf{sf/ rp/sf] ljrdf 
110 ft nDafO / 60 ft  rf}8fO ePsf] cfotsf/ kf]v/L agfOPsf] 
5 . ufO{{ afv|fn] rp/sf] slt If]qkmnsf] 3fF; vfg ;S5g\ xf]nf, kQf 
nufpg'xf];\ . 

;dfwfg M oxfF,

juf{sf/ rp/sf] nDafO (l) = 140 ft 
juf{sf/ rp/sf]] If]qkmn (A1) =  l2 = (140)2 = 19600 ft2

cfotsf/ kf]v/Lsf] nDafO (l) = 110 ft , kf]v/Lsf] rf}8fO (b) = 60 ft
;"qcg';f/, cfotsf/ kf]v/Lsf] If]qkmn (A2) = l × b = 110 × 60  = 6,600 ft2

ca kf]v/Lafx]ssf] rp/sf]] If]qkmn (A) = A1 –  A2
=19,600 ft2 – 6,600 ft2 
=13,000 ft2	  	  	      

ctM ufO{{ afv|fn] 13,000 ft2 If]qkmnsf] 3fF; vfg ;S5g\ .

x

B

NA

140 ft

60 ft

110 ft
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cEof;sf nflu k|Zg

	 1.	 lbOPsf lqe'hsf] If]qkmn kQf nufpg'xf];\ M

E

F G
H

12 cm

4 cm

4.8 cm

6.4 cm 3.6 cm MOL

K

P

Q R8 cm

-s_ -v_ -u_

X

Y Z

12 cm 10 cm 10 cm

12 cm

P

Q R5 cm

C

BA

5 cm5 cm

-3_ -ª_ -r_

-5_ -h_ -em_

20 cm 20 cm

32 cm

M

N O

X

Y Z

12 ft

8 ft16 m

P

Q R

17 m

-`_ -6_ -7_

15 cm

18 cm UT

S A

B C4 cm

5 cm5 cm

A

B C16 cm
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	 2.	 tn lbOPsf ;dfgfGt/ rt'e'{hsf] If]qkmn kQf nufpg'xf];\ M

	 3.	 lbOPsf HofldtLo lrq ;dafx' rt'e'{hsf x'g\ M 

7 cm

4.5 cm
T C

BKA

D

6 cm

5 cm

P Q

R
M S

-s_

-u_

-v_

-3_A

D

C

B

AC = 6 cm / BD = 8 cm

M

N P
8 cm

10 cm

O
MO = 8 cm / NP = 10 cm

-c_	 ;dafx' rt'e'{hsf] If]qkmn kQf nufpg] ;"q n]Vg'xf];\ .

-cf_	;dafx' rt'e'{h ABCD df ljs0f{ (AC) = 6 cm, ljs0f{ (BD) = 8 cm  eP 
;dafx' rt'e'{hsf] If]qkmn kQf nufpg'xf];\ .

-O_	 ;dafx' rt'e'{h MNOP df ljs0f{ (MO) = 6 cm, ljs0f{ (NP) = 10 cm  eP 
;dafx' rt'e'{hsf] If]qkmn kQf nufpg'xf];\ .
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-c_	 ;dnDa rt'e'{hsf] If]qkmn kQf nufpg] ;"q n]Vg'xf];\ .

-cf_	;dnDa rt'e'{h WXYZ sf] If]qkmn kQf nufpg'xf];\ .

	 5.	 lbOPsf] ;dnDa rt'e'{h MNOP 
df PM//ON, PM = 8 cm,  ON 
= 11 cm / prfO MN = h 5 . 
;f] ;dnDa rt'e'{hsf] If]qkmn 38 
cm2 5 . MN = h sf] dfg kQf 
nufpg'xf];\ .   

	 6.	 b'O{ km/s rt'e'{h lbOPsf 5g\ .

-s_	 rt'e'{hsf] If]qkmn kQf nufpg] ;"q n]Vg'xf];\ .

-v_	 rt'e'{hsf If]qkmn kQf nufpg'xf];\ .

8 cmM P

ON

h

11 cm

	 4.	 lbOPsf] ;dnDa rt'e'{h WXYZ df WX//ZY, WX = 8 cm,  ZY 

= 12 cm / prfO WT = 6 cm 5 . 
W X

YTZ 12 cm

8 cm

6 cm

5 cm
8 cm 3 cm

E
N

OD

H

O D

N

M
N 10 cm

5 cm

(ii)(i)
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	 7.	 tn lbOPsf HofldtLo lrqsf] If]qkmn kQf nufpg'xf];\ M

	 8.	 nDafO / rf}8fO j|mdzM 120 ld6/ / 80 ld6/ ePsf] Pp6f 
cfotfsf/ hUufsf] lardf 30 ld6/ nfdf] / 20 ld6/ rf}8fO 
ePsf] km'6;n v]Ng] d}bfg tf/af/ nufO{ agfOPsf] 5 . km'6;n 
v]Ng] d}bfgafx]s ;f] hUufsf] If]qkmn slt xf]nf <

	 9.	 Pp6f 120 ld6/ nDafO / 100 ld6/ rf}8fO ePsf] cfotfsf/ 
d}bfgsf] lardf 40 ld6/ nDafOsf] juf{sf/ elnan sf]6{ 
agfOPsf] 5 . elnan sf]6{ afx]s d}bfgsf] If]qkmn slt xf]nf, 
kQf nufpg'xf];\ .

	 10.	 -s_ Pp6f juf{sf/ s/];faf/Lsf] kl/ldlt 200 lkm6 5 .

(i)	 ju{sf] kl/ldlt kQf nufpg] ;"q n]Vg'xf];\ .

(ii)	 pSt s/];faf/Lsf] nDafO slt xf]nf <

(ii)	 pSt s/];faf/Lsf] If]qkmn lgsfNg'xf];\ .

	 -v_	 Pp6f juf{sf/ rp/sf] jl/kl/ nufPsf] kvf{nsf] nDafO 80 
ld6/ 5 eg],

(i)	 pSt rp/sf] nDafO slt xf]nf <

(ii)	 pSt rp/sf] If]qkmn lgsfNg'xf];\ .

15 cm

3 cm
9 cm

9 cm

3 cm

3 cm
3 cm

3 cm
12 cm

12 cm

2 cm

6 cm

4 cm
5 cm

4 cm

7 cm
3 cm

2 cm

9 cm
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	 11.	 -s_ Pp6f cfotsf/ sf]7fsf] nDafO 15 ft / kl/ldlt 54 ft 5 
eg],

(i)	 pSt sf]7fsf] rf}8fO slt xf]nf <

(ii)	 pSt sf]7fsf] If]qkmn lgsfNg'xf];\ .

	 -v_	 Pp6f cfotsf/ sf]7fsf] nDafO rf}8fOsf] bf]Aa/ 5 . olb kl/ldlt 
60 ft 5 eg],

(i)	 pSt sf]7fsf] nDafO / rf}8fO slt slt xf]nf <

(ii)	 pSt sf]7fdf sfk{]6 la5\ofpg slt ju{ lkm6 sfk{]6 rflxG5 

pQ/

1.   -s_ 24 cm2   -v_ 24 cm2 -u_ 27.71 cm2 -3_ 10.82 cm2 -ª_ 62.35 cm2 

      -r_ 192 cm2 -5_ 48 cm2  -h_ 35 cm2     -em_ 6 cm2       -`_ 128 cm2  

2.  24 cm2, 80 cm2           3. 60 cm2       4.  4 cm      5. -s_ 32 cm2 -v_ 35 cm2   

6.   -s_ 42 cm2  -v_ 60 cm2  -u_ 108 cm2    7.  9000 cm2     8. 10400 cm2    

9.   -s_ 50 cm  -v_ 2500 cm2   10. 20 m, 400 m2         

11.  -s_ 12 ft   -v_ 180 sq.ft
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j[Qsf] If]qkmn 
(Area of Circle)kf7 11

	 11.1	j[Qsf] kl/lw / Jof;sf] ;DaGw tyf o;sf] k|of]u (Relation 
between Circumference and Diameter of Circle and 
its Uses)

j[Qsf] kl/lw / Jof; lardf s] ;DaGw x'G5 xf]nf < oL b'Osf] ;DaGw yfxf kfpg Pp6f 
Ps ?lkofFsf] l;Ssf lng'xf];\ / pSt l;SsfnfO{ wfufn] Ps kmGsf] 3'dfpg'xf];\ / ?n/sf] 
;xfotfaf6 ;f] wfufsf] nDafO gfKg'xf];\ . slt kfpg'eof] t < xf] kSs} klg wfufsf] 
nDafO (l) = 6.28 cm x'g'k5{ .

ca lrqdf b'O{ ljGb' A / B sf] b'/L slt 5, lrqx]/L eGg'xf];\ t . oxfF ljGb' A / B larsf] 
b'/L = 2 cm 5 h;nfO l;Ssfsf] Jof; elgG5 . To;}n] Jof; (d) = 2 cm x'G5 .

ca, wfufsf] nDafO CD nfO{  AB n] efu ubf{  
6.28 

2  = 3.14 x'G5 . 

To;} u/L bO{ ?lkofFsf] l;SsfnfO{ wfufn] Ps kmGsf] 3'dfpFbf wfufsf] nDafO / l;Ssfsf] 
Jof; pxL g} x'G5 t < kSs} klg x'Fb}g . kl/lwsf] nDafOnfO{ Jof;n]] efu ubf{ 3.14 g} 
cfpF5 t o;nfO{ k/LIf0f u/L x]g'{xf];\ . xf] b'j}sf kl/lwnfO{ ltgLx¿sf] Jof;n] efu ubf{ 
sl/a 3.14 cfpF5 . 
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s'g} klg j[Qsf] jl/kl/sf] 3]/fsf] nDafOnfO{ kl/lw (circumference) elgG5 . 

kl/lw (c) = πd = 2πr x'G5 . hxfF r eg]sf] l;Ssfsf] cw{Jof; xf] .

⸪ Jof; (d) = 2 × r = 2r  x'G5 . To;}n] Jof; cw{Jof;sf] b'O{ u'0ff x'G5 .

To;} u/L c? pbfx/0fsf nflu Pp6f r'/f lng ;Sg'x'G5 . To;sf] Jof; / kl/lw kQf nufO{{ 
To;sf] cg'kft kQf nufpg'xf];\ . s] l;Ssfsf] kl/lwnfO{ To;sf] Jof;n] efu ubf{ cfpg] 
dfg / r'/fsf] kl/lwnfO{ To;sf] Jof;n] efu ubf{ cfpg] dfg Pp6} cfof] <

3.14 eGgfn] of] Ps cr/ dfg xf] o;nfO{ lu|s cIf/ 'π' n] hgfOG5 .  'π' sf] dfg  
22 
7    

klg n]lvG5 . ctM 
c 
d  = π

	 pbfx/0f 1. Pp6f j[Qsf] Jof; 28 cm 5 eg] pSt j[Qsf] cw{Jof; 

/ kl/lw kQf nufpg'xf]; . bπ = 
22
7 l 

;dfwfg M oxfF, 

j[Qsf] Jof; (d) = 28 cm 

j[Qsf] cw{Jof; (r) = 
d 
2   =  

28cm 
2  =  14 cm

km]l/, j[Qsf] kl/lw (c) = 2πr = 2 × 
22 
7  × 14 = 88 cm 

ctM j[Qsf] cw{Jof; 7 cm / kl/lwsf] nDafO = 44 cm 5 . 

	 pbfx/0f 2. Pp6f j[Qfsf/ ;'gsf] cf}F7Lsf] kl/lw 7 cm 5 . pSt 

cf}F7Lsf] Jof; kQf nufpg'xf];\ . bπ = 
22
7 l

;dfwfg M oxfF,

j[Qsf] kl/lw (c) = 7 cm 

j[Qsf] Jof; (d) = ? 

ca ;"qfg';f/, c = πd cyjf d = 
c 
π   = 

7
22
7

  = 7 × 
7 
22   = 

48 
22   = 2.23 cm 
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ctM cf}F7Lsf] Jof; (d) = 2.23 cm

	 pbfx/0f 3. Pp6f j[Qfsf/ lj|ms]6 d}bfgsf] Jof; 56 m 5 . o;nfO{ 
10 k6s jl/kl/ sfF8]tf/ nufpg slt tf/ rflxG5, kQf nufpg'xf];\ . 

bπ = 
22
7 l

;dfwfg M oxfF,

df5f kf]v/Lsf] Jof; (d) = 56 m

lj|ms]6 d}bfgsf]]] 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 . 

cEof;sf nflu k|Zg

	 1.	 tn lbOPsf gfksf cfwf/df j[Qsf] kl/lw kQf nufpg'xf];\ M  

bπ = 
22
7 l

-s_	 r = 7 cm 	 -v_	 r = 14 cm 	 -u_	 r = 10.5 cm 

-3_	 d = 70 m 	 -ª_	 d = 17.5 cm 	 -r_	 d = 56 m 

	 2.	 tn 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.	 14 m sf] nDafOsf] 8f]/Ln] afFw]sf] afv|f] 8f]/L tGsfP/ jl/kl/ 
lxF8\5 eg] afv|fn] 5 k6s 3'Dbf slt b'/L lxF8\5, kQf nufpg'xf];\ . 
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	 4.	 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];\ . 

	 11.2 j[Qsf] If]qkmn (Area of Circle)

	 lj|mofsnfkM

Pp6f sf8{af]8{ lng'xf];\ / lrqdf b]vfOP h:t} Pp6f j[Q 
agfpg'xf];\ .  o;sf] cw{Jof;nfO{ r n] hgfpg'xf];\ . 

pSt j[QnfO{ lrq g=-s_ df b]vfP h:t} k6\ofP/ ;s];Dd 
If]qsx¿ ;fgf] x'g] u/L a/fa/ efudf afF8\g'xf];\ .  7'nf] j[Q ePdf 
32, 64, ......... efudf klg ljefhg ug{ ;lsG5 .

ca k|To]s efunfO{ lrqdf h:t} /ª nufpg'xf];\ / k|To]s efunfO{ s}FrLn] sf6]/ 
5'6\ofpg'xf];\ . 

tL lqe'hfsf/ efunfO{ lrq g= -v_ df h:t} ldnfP/ ;dfgfGt/ rt'e'{h cfsf/ 
agfpg'xf];\ .

-5]psf Pp6fnfO{ 2 a/fa/ 6'j|mf agfP/ cfot klg agfpg ;lsG5 ._

r

2.π.r

r

π.r



 	  	     lrq g+= -s_ 	                                  lrq g+= -v_

C

r
BA O
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To;/L ag]sf] ;dfgfGt/ rt'e'{hsf] If]qkmn;Fu pSt j[Qsf] If]qkmn a/fa/ x'G5 . ca 
j[Qsf] cw{Jof; r ePsfn] kl/lw 2πr x'G5 .

 t;y{  ;dfgfGt/ rt'e'{hsf] prfO (h) = r x'G5 .

 ;dfgfGt/ rt'e'{hsf] cfwf/ (b) = 
2 
2   πr = πr

∴ ;dfgfGt/ rt'e'{hsf] If]qkmn (A) = b × h = 
πr × r = πr2  ctM j[Qsf] If]qkmn = πr2 

Jof;sf] cfwf cw{Jof; x'g] ePsfn] r = 
d
2   

/fVbf,

j[Qsf] If]qkmn (A)= πb
d 
2  l

2
 = 

1
4   πd

2 x'G5 .

	 pbfx/0f 1. lbOPsf gfksf j[Qsf] If]qkmn kQf nufpg'xf];\ M  
(π = 3.14)

-s_ cw{Jof; = 7cm 	 -v_ Jof; = 34 ft 	 -u_ kl/lw = 62.8 inch

;dfwfg M

-s_	 oxfF, j[Qsf] cw{Jof; (r) = 7cm 

	 j[Qsf] If]qkmn (A) = ? 

	 xfdLnfO{ yfxf 5,

	 j[Qsf] If]qkmn (A) = πr2 = 3.14 × 7 × 7 = 153.86 cm2

-v_	 j[Qsf] Jof; (d) = 34 ft 

	 j[Qsf] If]qkmn (A) = ?

	 xfdLnfO{ yfxf 5, 

	 j[Qsf] If]qkmn (A) = 
1
4   πd

2 = 
1
4   × 3.14 × 342 = 907.46 sq.ft

b

b

h

h
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-u_	 oxfF j[Qsf] kl/lw (C) = 62.8 inch  

	 j[Qsf] If]qkmn (A) = ? 

	 xfdLnfO{ yfxf 5, j[Qsf] kl/lw (C) = 2πr

 	 or,		 62.8 = 2 × 3.14 × r

 	 ∴ 		 r =  
62.8

2 × 3.14   = 10 inch

km]l/, 

	 j[Qsf] If]qkmn (A) = πr2 = 3.14 × 10 × 10 = 314 sq. inch 

∴	 j[Qsf] If]qkmn (A) = 314 sq. inch

	 pbfx/0f 2. Pp6f j[Qsf/ kf]v/Lsf] If]qkmn 5544 cm2 5 . ;f] 

j[Qsf] cw{Jof; slt xf]nf bπ = 
22
7 l

;dfwfg M oxfF,

j[Qsf/ kf]v/Lsf] If]qkmn (A) = 5544 cm2 

j[Qsf/ kf]v/Lsf]] cw{Jof; (r) = ? 

ca xfdLnfO{ yfxf 5, j[Qsf] If]qkmn (A) = πr2

or,	 5544 = 22/7 × r2

or,	 5544 × 7 = 22 × r2

or,	
5544 × 7

22   = r2

or,	 r2 = 1764

∴	 r = 42 cm

ctM j[Qsf] cw{Jof; (r) = 42 cm
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	 pbfx/0f 3.  lbOPsf] lrqdf 5fof kfl/Psf] efusf] If]qkmn lgsfNg'xf];\ M

14 cm

12 cm

6 cm

12 cm

14
 c

m

-s_ -v_

C

A B

D
	

;dfwfg M

-s_	 oxfF lrqdf lbOPsf] k"/f efu Pp6f ju{ xf] . 5fof gkf/]sf] efu j[Q /x]sf] 5 . 

	 ju{sf] e'hf (a) = 12cm

 	 ;"qcg';f/, ju{sf] If]qkmn (A1) = a2 = 12 × 12 = 144cm2

	 / j[Qsf] cw{Jof; (r) = 6 cm 

	 j[Qsf] If]qkmn (A2) = πr
2 = 3.14 × 6 × 6 = 113.04 cm2 

	 ca, 5fof kfl/Psf] efusf] If]qkmn (A) = A1 – A2 =144 – 113.04 = 30.96 
cm2

-v_	 oxfF lrqdf lbOPsf] k"/f efu ABCD Pp6f ju{ xf] . 5fof gkf/]sf] efu j[Q /x]sf] 
5 .

	 ju{sf] e'hf (a) = 14cm

	 ju{sf] If]qkmn (A1) = a2 = 14 × 14 = 196 cm2 

	 k]ml/, oxfF lrqdf 5fof gkfl/Psf efu 4 cf]6f Ps rf}yfOsf j[Q x'g\ .  

	 j[Qsf] cw{Jof; (r) = 
14
2   cm = 7cm 

∴	 Ps rf}yfO j[Qsf] If]qkmn = 
1
4   πr

2 = 
1
4   × 

22
7   × 7 × 7 =  

154
4   cm2
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	 t;y{ 4 cf]6f Ps rf}yfO j[Qsf] If]qkmn (A2 ) = 4 × 
154
4   cm2  = 154 cm2 

	 ca 5fof kfl/Psf] efusf] If]qkmn (A)	= A1 – A2

		  = 196 cm2 – 154 cm2

		  = 42 cm2

	 pbfx/0f 4. olb Pp6f j[Qfsf/ kf}8L kf]v/Lsf] kl/lw 125.6m 
5 eg] pSt kf]v/Lsf] lkFwsf] cw{Jof; / If]qkmn lgsfNg'xf];\ M  
(π = 3.14)

;dfwfg M

oxfF j[Qfsf/ kf]v/Lsf] lkFw j[Q x'g] ePsfn], 

kl/lw (C) = 125.6 m  	

cw{Jof; (r) = ? If]qkmn (A1) = ? 

ca kl/lw (C) = 2πr  

or, 	 125.6 m = 2 × 3.14 × r  

or,	
125.6
6.28    m = r

∴	 j[Qsf] cw{Jof; (r) = 20m

k]ml/, j[Qsf] If]qkmn (A) = πr2 = 3.14 × 20 × 20 = 1256 m2

ctM j[Qfsf/ kf]v/Lsf] lkFwsf] cw{Jof; / If]qkmn 20m / 1256 m2 x'G5 . 

	 pbfx/0f 5. Pp6f a]ngfsf/ Ogf/sf] 9sgLsf] If]qkmn 15400 cm2 

5 . bπ = 
22
7 l

-s_	 pSt 9sgLsf] cw{Jof; slt xf]nf <	

-v_	 9sgLsf] jl/kl/ l:6nsf] 3]/faf/ nufpg slt ld6/ cfjZos k5{ <

-u_	 olb l:6nsf] k|ltld6/ ?=250 k5{ eg] hDdf slt vr{ nfUnf <
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;dfwfg M oxfF,

a]ngfsf/ Ogf/sf] 9sgL j[Q x'g] ePsfn], 

If]qkmn (A) = 15400 cm2

-s_	 cw{Jof; (r) = ?  

	 xfdLnfO{ yfxf 5, If]qkmn (A) = πr2   	

	 or,	 15400 = 
22
7   × r2

 	 or,  
15400 × 7

22  = r2

 	 or, 4900 = r2

  ∴	 r = 70 cm 

 	 ctM j[Qsf] cw{Jof; (r) = 70cm

-v_	 9sgLsf] jl/kl/sf] 3]/f eg]sf] j[Qsf] kl/lw xf] .  

	 ca kl/lw (C) = 2πr = 2 × 
22
7   × 70 = 440 cm = 4.4 m 

∴	 9sgLsf] jl/kl/ l:6nsf] 3]/faf/ nufpg 4.4 m l:6n cfjZos k5{ .

-u_	 oxfF, 1 m l:6nsf] d"No	 = ?= 250

	 4.4 m l:6nsf] d"No	 = 4.4 × ? =250

 	  	 = ?=1100

	 ctM 9sgLsf] jl/kl/ l:6nsf] 3]/faf/ ug{ ?=1100 nfU5 .

cEof;sf nflu k|Zg

	 1.	 tnsf] gfk ePsf j[Qsf] If]qkmn kQf nufpg'xf];\ M [π = 3.14]

-s_	 cw{Jof; =7cm	 -v_	 cw{Jof; =14 ft	 -u_	 cw{Jof; = 21m

-3_	 Jof; = 42 cm	 -ª_	 Jof; = 2.1 inch	 -r_	 Jof; =14 m 
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	 2.	 lgDglnlvt kl/lw ePsf] j[Qsf] If]qkmn kQf nufpg'xf];\ M  
[π = 3.14]

 -s_	34.54 cm	 -v_	 65.94 m 	 -u_	 18.84 inch

	 3.	 lgDglnlvt If]qkmn ePsf] j[Qsf] cw{Jof; kQf nufpg'xf];\ M  

bπ = 
22
7 l

 -s_	154 cm2	 -v_	 346.5 ft2	 -u_	 616 m2

	 4.	 tnsf lrqsf] 5fofF kfl/Psf] efusf] If]qkmn lgsfNg'xf];\ M 
 [π = 3.14]
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	 5.	 olb Pp6f j[Qfsf/ kf]v/Lsf] Jof; 14 ld6/ 5 eg], 

(i)	 Pp6} j[Qdf Jof; / cw{Jof;sf] ;DaGw s] x'G5, n]Vg'xf];\ .

(ii)	 kf]v/Lsf] cw{Jof; slt x'G5, kQf nufpg'xf];\ .

(iii)	 pSt kf]v/Lsf] If]qkmn slt xf]nf < bπ = 22
7 
l

	 6.	 Pp6f j[Qfsf/ kfs{sf] cw{Jof; 21 ld6/ 5 .

(i)	 j[Qsf] Jof; o;sf] cw{Jof;sf] b'O{ u'0ff x'G5, s] of] egfO ;fFrf] xf] < 

(ii)	 kfs{sf] Jof; slt x'G5, kQf nufpg'xf];\ .

(iii)	 pSt kfs{sf] If]qkmn slt xf]nf <  bπ = 22
7 
l

	 7.	 Pp6f ufO{{nfO{ 7 ft nfdf] 8f]/Ln] lsnf 7f]s]/ 3fF;] rp/df 
afFlwPsf] 5 . pSt ufO{{n] a9Ldf slt If]qkmnsf] 3fF; vfg  

;S5 < bπ = 
22
7 l

	 8.	 Pp6f a]ngfsf/ srf}/fsf] cfwf/sf] Jof; 9 cm eP pSt 
srf}/fsf] cfwf/sf] If]qkmn slt x'G5, kQf nufpg'xf];\ .  
(π = 3.14)

	 9.	 Pp6f a]ngfsf/ kfOksf] cfwf/sf] Jof; 30 cm eP pSt 
kfOksf] cfwf/sf] If]qkmn slt x'G5, kQf nufpg'xf];\ .  
(π = 3.14)

	 10.	 zld{nfn] 5cm cw{Jof; ePsf] Pp6f j[Q lvlrg\ . To;} u/L 
k|sfzn] klg 7cm cw{Jof; ePsf] csf{] j[Q lvr] . ca s;n] 
lvr]sf] j[Qsf] If]qkmn w]/} 5 / sltn] w]/} 5 < (π = 3.14)
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	 11.	 ;xjL/n] 14 m cw{Jof; ePsf] Pp6f Ogf/ vg]sf 5g\ . To;} 
u/L ;/nfn] klg 18 m cw{Jof; ePsf] csf{] Ogf/ vgfPsL 
5g\ . ca s;sf] Ogf/n] hUuf a9L cf]u6\5 / sltn] w]/} cf]u6\5 
< (π = 3.14)

	 12.	 Pp6f j[Qfsf/ cfsf/sf] hUUffsf] If]qkmn 616 m2 5 .  

bπ = 
22
7 l

-s_	 pSt hUufsf] cw{Jof; slt xf]nf <

-v_	 ;f] hUufdf ufO{j:t' gl5?g\ eg]/ jl/kl/ tf/af/ nufpg slt ld6/ tf/hfnL 
cfjZos k5{, kQf nufpg'xf];\ .

-u_	 olb k|lt ld6/ ?= 200 k5{ eg] kf]v/Ldf Psk6s tf/hfnL nufpg hDdf slt vr{ 
nfUnf <

	 13.	 Ps hgf wfjsn] j[Qfsf/ wfjgdfu{df 4 kmGsf] dfbf{ 3520 
ld6/ bf}8 k"/f u¥of] eg]

-s_	 To; wfjgdfu{sf] jl/kl/sf] nDafO slt xf]nf < bπ = 22
7 
l

-v_	 To;sf Jof; slt xf]nf <

-u_	 To; wfjgdfu{n] slt If]qkmn cf]u6]sf] 5 <

-3_	 To; wfjg dfu{sf] jl/kl/ tf/hfnL /fVg k|lt ld6/ ?=650 sf b/n] hDdf slt 
vr{ nfUnf <
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kl/of]hgf sfo{

!=	 tkfO{FFsf] jl/kl/ kfOg] s'g} 3 cf]6f j[Qfsf/ j:t'sf] gfd n]Vg'xf];\ . ca tL 
j:t'sf] Jof; gfKg'xf];\ / To;sf kl/lw / If]qkmn lgsfnL sIffdf k|:t't 
ug'{xf];\ . 

@=	 18 cm nfdf] wfufsf] tLg 6'j|mf lngxf];\ . ca pSt wfufaf6 j|mdzM Pp6f 
ju{ Pp6f cfot / Pp6f j[Q agfpg'xf];\ . ca ltgLx¿sf] If]qkmn kQf nufO{{ 
;ae}Gbf sd / ;ae}Gbf a9L Ifq]kmn s'g cfsl[tsf] eof], 5nkmn ug'{xf];\ .

pQ/

1.	 -s_ 153.93 cm2	 -v_ 615.752 sq.ft 	 -u_ 1382.78 m2  

	 -3_ 1385.4 cm2	 -ª_ 3.465 square inches	 -r_ 153.93804 m2

2.	 -s_ 189.9 cm2	 -v_ 346.36 m2	 -u_ 28.27 square inches  

3.	 -s_ 7 cm	 -v_ 10.5 ft	 -u_ 14 m

4.	 -s_ 84.78cm2	 -v_ 3.44 cm2	 -u_ 20.24 cm2

	 -3_ 30.5 cm2	 -ª_ 30.96 cm2	 -r_ 168.56 cm2     

	 B (i) yes (ii) 42m (iii) 1385.44 m2

5.	 i. d = 2r (the radius is half the length of the diameter)
	 ii. r = 2m

	 iii A = 153.94m2

6.	 a 198 sq.ft ,b 63.6175cm2 

7.	 706.857cm2                   8. (praksah , 75.398cm2)  

9.	 Sarala, 401.920 m2 

10.	 14m, 88m, Rs. 17,600    11. 880 m, 28m, 616 m2, Rs. 572000
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PsfO 4 aLhul0ft  
(Algebra)
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3ftfª\s 
(Indices)kf7 12

	 tnsf lj|mofsnfk cWoog ug'{xf];\  M 

Pp6} ;ª\VofnfO{ nuftf/ u'0fg ug{] 9fFrf lbOPsf] 5 . 

nuftf/ u'0fg lj|mof	 k9\g] tl/sf 

2 × 2 	 22 (2 sf] 3ftfª\s 2)

2 × 2 × 2	 23 (2 sf] 3ftfª\s 3)

2 × 2 × 2 × 2	 24 (2 sf] 3ftfª\s 4)

2 × 2 × 2 × 2 × 2	 25 (2 sf] 3ftfª\s 5)

a × a × a × a × a………..n cf]6f	 an (a sf] 3ftfª\s n)

22 df cfwf/ 2 / 3ftfª\s 2 xf] . To:t} u/L, an df a cfwf/, n nfO{ 3ftfª\s / an nfO{ 
a sf] 3ft elgG5 . 

s'g} ;ª\Vof jf rnnfO{ ToxL ;ª\Vofn] w]/} k6s u'0fg ubf{ pSt u'0fgnfO{ 5f]6s/Ldf 
n]Vg] ;ª\s]tnfO{ 3ftfª\s elgG5 .

	 3ftfª\ssf lgod (Laws of indices)

 -s_	Pp6} cfwf/ ePsf 3ftfª\sx¿sf] u'0fg

	 32  / 34 	 32  / 34 nfO{ lj:tfl/t ¿kdf n]Vbf,

	 =  3 × 3 × 3 × 3 × 3× 3 	 =  3 × 3 × 3 × 3 × 3 = 36 x'G5 .  

	 = 36

olb xfdLn] 32  / 34  af6 cfwf/df 3 /fv]/ 3ftfª\snfO{ dfq hf]8\of}F eg] klg 36 
g} x'G5 .

h:t} M 3 2 + 6 = 3 6 
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To;}n], olb cfwf/ Pp6} eP 3ftfª\ssf] u'0fg ubf{ cfwf/ pxL /xG5 / 3ftfª\s 
hf]l8G5 .

am × an  = am + n  x'G5 .

-v_	 Pp6} cfwf/ ePsf 3ftfª\ssf] efu

	 a5 ÷ a3

	 =  a × a × a × a × a
a × a × a 

	 = a2

	 olb xfdLn] a5 sf] 3ftfª\s 5 af6 a3 sf] 3ftfª\snfO{ 36fof}F eg] klg a 5 – 3 = 
a2  g} x'G5 .

	 To;}n], olb cfwf/ Pp6} eP 3ftfª\ssf] efu ubf{ cfwf/ pxL /xG5 / efhssf] 
3ftfª\snfO{ efHosf] 3ftfª\saf6 36fOG5 .

am ÷ an  = am – n x'G5 . 

-u_	 z"Go 3ftfª\s

	 a 5 ÷ a 5

	 =  a × a × a × a × a
a × a × a× a × a 

	 = 1  ………….. ;dLs/0f (I)

	 3ftfª\ssf] efu lalwaf6,

	 a5 ÷ a5 = a5 - 5  =  a 0 ………….. ;dLs/0f (II)

 	 ca, ;dLs/0f (I) / (II) af6

	 a0 = 1   

olb a≠0 / a sf] 3ftfª\s z"Go 5 eg] To;sf] dfg 1 x'G5 . To;sf/0f a0 = 1 x'G5 .

-3_	 C0ffTds 3ftfª\ssf] lgod

	 a3 ÷ a5

	 =  a × a × a
a × a × a× a × a  

 = 
1
a2   ………….. ;dLs/0f (I)
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	 3ftfª\ssf] efu lalwaf6,

	 a3 ÷ a5 = a3 – 5  =  a–2 ………….. ;dLs/0f (II)

 	 ca, ;dLs/0f (I) / (II) af6∴

	
1
a2  =  a–2

olb a≠0  / a–m eP, a–m =  
1
am x'G5 . 

-r_	 (xm)n = xmn
	 (x2)3	 = x2 × x2× x2 = (x × x) × (x × x) × (x × x) = x6 = x2 × 3 
	 (x3)4	 = x3 × x3 × x3 × x3 = (x × x × x) × (x × x× x) × (x × x× x) × 
		     (x × x × x)   
		  = x12 = x3 × 4 

	 ∴ (xm)n = xmn 

	 csf]{ tl/sf,

	 (xm × xm × xm ×.........................n cf]6f_ = xmn

olb 3ftfª\ssf] klg 3ftfª\s 5 eg] tL 3ftfª\snfO{ u'0fg ul/G5 . 

(xm)n = xmn

	 pbfx/0f 1 

-s_	 3ftfª\ssf lgod k|of]u u/]/ ;/n ug'{xf];\ M 

p4 × p3 × p–5 

;dfwfg M

oxfF,  

= p4 + 3 – 5 

 = p2
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-v_	 a18 ÷ a3 

	 ;dfwfg M

	 oxfF,

	 a18 ÷ a3 

	 = a18 – 3  

	 =  a15

	 pbfx/0f 2

-u_	 x3n – 2  ÷ x2n – 5

	 ;dfwfg M

	 oxfF, 
x3n – 2
x2n – 5  

 

	 = x3n – 2 – 2n + 5 

	 = xn + 3

-3_	 (a + b + c)m + n ÷ (a+b+c) n + m

	 ;dfwfg M

	 oxfF,

	 =  a + b + cm + n 
a + b + cn – m  

 

	 = (a + b + c)m + n – n – m  

	 =(a + b + c)0   = 1

	 pbfx/0f 3 

	 ;/n ug'{xf];\ M

	 (xa – b)  + b × (xb – c)b + c × (xc – a)c + a 
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	 ;dfwfg

	 oxfF,

	    (x) a2 – b2 × (x) b2 – c2 × (x) c2 – a2

	 = (x)  a2 – b2 + b2 – c2 + c2 – a2 

	 = (x)0

	 = 1 

	 pbfx/0f 4 

	 olb a = 1, b = 2 / c = 3 eP ab × bc × ca sf] dfg kQf nufpg'xf];\ M

	 ;dfwfg 

 	 oxfF, ab × bc × ca  

 	 = 12 × 23 × 31            = 1 × 8 × 3    = 24

	 pbfx/0f 5 

	 ;/n ug'{xf];\ M

	
22 × 42 

82

	 ;dfwfg M

	    oxfF,

	 = 2
2 × (2)2 × 2 

(2)3 × 2  
    

	 = 2
2 × (2)4 

(2)6  
   

	 = 22 + 4 – 6  

	 = 26 –6 = 20 = 1
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cEof;sf nflu k|Zg

	 1.	 3ftfª\ssf lgod k|of]u u/L ;/n ug'{xf];\ M

-s_ x4 × x3	 -v_ (a2b) × (ab3)	 -u_ (–2x4) × (3x3)

-3_ (ab) × (a3b3) × (a2b)	 -ª_ a4b4 ÷ a3b3	 -r_ 16x4 ÷ 8x3 

-5_ (3a3b2)2    -h_ (3a)0	 -em_ 
52 × 252

1252  
 	 -`_ 

44 × 55

162 × 253  
    

-6_ (x + y)7 × (x + y)–3	 -7_ (yc – d) c + d × (yd – f)d + f × (yf – c)f + c

-8_ 
20a6 × 25a3

100a4  
          

	 2.	 vfnL sf]7fdf pko'St ;ª\Vof eg'{xf];\ M

	  -s_ 42  = 82 	       -v_ (4x)2  = 1

	 3.	 olb a = 2, b = 3, c = 1, m = 4 / n = 5 eP   (a + b + c)m + n 
÷ (m + n)a + b + c sf] dfg kQf nufpg'xf];\ M

pQ/

1.	 -s_ x7	 -v_ a3b4	 -u_ –6x7	 -3_ a6b5	 -ª_ ab

	 -r_ 2x	 -5_ 9a6b4	 -h_ 1		  -em_ 1

	 -`_ 25	 -6_ (x + y)4	 -7_ 1		  -8_ 5a5   

2.	 -s_  4  -v_ 0  -u_ 
(6)9

(9)6
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aLhLo cleJo~hssf] v08Ls/0f 
(Factorization of Algebraic Expressions)kf7 13

	 cWoog u/f}F M

PseGbf a9L dfg x'g] cIf/ jf ;ª\s]tnfO{ rn elgG5 . lglZrt jf Ps dfq dfg 
x'g] ;ª\s]tnfO{ crn elgG5 . h:t} M x rn /flz xf] eg] 6 crn /flz xf] . rn / 
crnlar ul0ftLo rf/ lj|mof (+,-,*,÷) u/L aGg] cleJo~hsnfO{ aLhLo cleJo~hs 
elgG5 . cleJo~hsdf ePsf] rnsf] ;aeGbf 7'nf] 3ftfª\snfO{ pSt cleJo~hssf] 
l8u|L elgG5 . 

h:t}: x3 + 3x2 – 4x + 5 sf] l8u|L 3 x'G5 . 

aLhLo cleJo~hsdf ePsf kbsf ;ª\Vofsf cfwf/df pSt aLhLo cleJo~hssf] 
gfds/0f ul/G5 . 

•	 olb aLhLo cleJo~hsdf Pp6f dfq kb eP pSt aLhLo cleJo~hsnfO{ 
PskbLo cleJo~hs elgG5 . 

•	 b'O{cf]6f kb eP låkbLo cleJo~hs elgG5 . 

•	 tLgcf]6f kb eP Tof] lqkbLo cleJo~hs elgG5 .

ca xfdL aLhLo cleJo~hssf] v08Ls/0fsf af/]df cWoog u5f}{F . 

	 v08Ls/0f (Factorization) 

tnsf pbfx/0f cWoog u/f}F .

		  6xy = 6.x.y 	

s'g} aLhLo cleJo~hsnfO{ lgMz]if efu hfg] c? aLhLo cleJo~hsnfO{ pSt lbOPsf] 
aLhLo cleJo~hssf u'0fgv08 elgG5 . 

s'g} aLhLo cleJo~hsnfO{ cGo u'0fgv08sf] u'0fgsf] ¿kdf ¿kfGt/0f ug]{ k|lj|mofnfO{ 
v08Ls/0f elgG5 . 

ax'kbLo cleJo~hssf] :jefjcg';f/ ljleGg tl/sfn] u'0fgv08 lgsfNg ;lsG5 . 
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	 -s_	 ;femf u'0fg v08 lnP/,

olb cleJo~hsdf s'g} ;femf u'0fgv08 ePdf klxnf ;femf lng'k5{ . 

h:t} M	 i)	 3x + 6

    		  = 3(x + 2)  [b'j}df x ;femf 5 .

	 ii)	 2x2 +4x

   		  = 2x(x+2) [ b'j}df 2x ;femf 5  . 

	 -v_	 ;femf lng] / kb Pslqt u/L v08Ls/0f ug]{  

ax'kbLo cleJo~hsdf ;a} kbdf ;femf u'0fgv08 gePdf ;femf u'0fgv08 ePsf 
kbnfO{ Pslqt u/L ;femf lnP/ v08Ls/0f ul/G5 . 

    h:t} M	 2xy+3+6x+y

		  = 2xy+6x+y+3
		  = 2x(y+3) +1(y+3)

                    = (y+3) (2x+1)

	 pbfx/0f 1 : v08Ls/0f ug'{xf];\ M

		     4a2 +12ab
		  = 4.a.a + a.3.a.b

		  = 4a(a + 3b)
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	 pbfx/0f 2 :

       x2 – 15x – 5x + 3xy

;dfwfg 

oxfF ,  x2 – 15y – 5x + 3xy

;femf cfpg] kb ldnfpFb},

   x2 – 5x + 3xy – 15y       [klxnf] b'O{ kbaf6 x / bf];|f] b'O{ kbaf6 3y ;femf lnFbf] 
= x(x – 5) + 3y(x – 5)

= (x – 5) (x + 3y)

cEof;sf nflu k|Zg

	 1.	 tnsf cleJo~hssf] v08Ls/0f ug[{xf];\ M 

-s_ 12x + 3y	 -v_ 12a2 + 6b2 	

-u_ a3 + a2 +a	 -3_ 12b2 + ab + bc

	 2.	 kb Pslqt u/L v08Ls/0f ug{'xf];\ M

-s_ ax + bx + ay + by	 -v_ 2xy + x2y – 2y – xy	

-u_ x2 + 3x + xy + 3y	 -3_ 2xa2 + 3ax + 2a2

pQ/

1.	 -s_ 3 (4x  +  y)	 -v_ 6 (2a3 + b2)	

-u_ a (a2 + a + 1)	 -3_ b (2b + a + c)  

2.	 -s_ (a + b) (x + y)	 -v_ (2 + x) (xy – y)	

-u_ (x + 3) (x + y)	 -3_ 2a (ax + 3 + a)
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	 k"0f{ ju{ x'g] lqkbLo cleJo~hssf] v08Ls/0f 

i	 (a + b)2 sf] lj:tfl/t ¿k s] x'G5 < 

ii	 (a – b)2 sf] lj:tfl/t ¿k s] x'G5 <

iii	 (a + b)2 eg]sf (a + b) × (a + b) xf] To;}n], 
	 (a + b) (a + b)
	 = a(a + b) × b (a + b)

	 = a2 + ab + ab + b2

	 = a2 + 2ab + b2

ct M (a + b)2 sf] lj:tfl/t ¿k a2 + 2ab + b2 x'G5 . 

i	 (a – b)2 eg]sf] (a – b) × (a – b) xf] . To;}n] ,
	 (a – b) × (a – b)
	 = a (a – b) –b (a – b)

	 = a2 – ab – ab + b2

	 = a2 – 2ab + b2

ct M  (a – b)2 sf] lj:tfl/t ¿k a2 – 2ab + b2 x'G5 . 

•	 aLhLo cleJo~hs a2 + 2ab + b2 :j¿kdf eP o;nfO{ (a + b)2 df 
n]Vg ;lsG5 . o;nfO{ u'0fg v08sf ¿kdf (a + b) (a + b) n]lvG5 .

•	 o:t} a2 – 2ab + b2 :j¿ksf] cleJo~hs eP o;nfO{ (a – b)2 df n]Vg 
;lsG5 . o;nfO{ u'0fg v08sf ¿kdf (a – b) (a – b) n]lvG5 . 

ca xfdL k"0f{ ju{sf] v08Ls/0fsf] cWoog ug{] 5fF} . 
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	 pbfx/0f 1

a2 + ..… +25 nfO{ k"0f{ ju{ agfpg vfnL 7fpFdf slt /fVg'knf{{ < 

;dfwfg M 

oxfF, 

   x2 + …..…. 25

= x2 + …….+(5)2 nfO{ a2 + 2ab + b2 ;Fu t'ngf ubf{ a = x / b = 5 5 . 

t;y{, 2ab = 2.x.5 = 10x

To;sf/0f, x2 + 10x + 25 = (x + 5)2 eof] . 

lgisif{ M  x2+ ………+25 nfO{ k"0f{ ju{ agfpg vfnL, 7fpFdf 10x yKg'k5{ . 

	 pbfx/0f 2

x2 – …….. +36

;dfwfg M oxfF, (x)2 – 2.x.6 + (6)2

ca, a2 – 2ab + b2 ;Fu t'ngf ubf{, 

a = x ,b = 6 

2ab = 2 × x × 6 =12x

ct :  x2 – 12x + 36 = (x – 6)2 

lgisif{ : x2 – …….. – 12x + 36 nfO{ k"0f{ ju{ agfpg vfnL 7fpFdf 12x yKg'k5{ .
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cEof;sf nflu k|Zg

	 1.	 vfln 7fpFdf pko'St kb e/L k"0f{ ju{ jgfpg'xf];\ M

-s_ 4x2+ ……….+y2	 -v_ 1+ ………36y2

-u_ 25a2+ ……….+49b2	 -3_ 9a2– ………..+16b2

	 2.	 v08Ls/0f ug{{'xf];\ M

-s_ a2 + 12a + 36  	 -v_ p2 + 22p + 121

-u_ y2 + 14y + 49	 -3_ y2 – 8y + 16

pQ/

1.	 -s_ 4xy	 -v_ 12y	 -u_ 70ab	 -3_ 24ab

2.	 -s_ (y + 7)2	 -v_ (a + 11)2	 -u_  (y + 7)2	 -3_ (y – 4)2

	 ax2 + bx + c :j¿ksf] v08Ls/0f 

lbOPsf aLhLo kQLx¿nfO{ ldnfP/ cfot s;/L agfpg ;lsPnf < 

x2 x x x x

1

1

1

oxfF, x2 sf] Pp6f, x sf] rf/ cf]6f / 1 sf] tLgcf]6f 6'j|mf 5g\ . ;a} 6'j|mfnfO{ ldnfP/ 
cfot agfpFbf x2 + 4x + 3 x'G5 . 

	 o;sf], 

	 nDafO    = x + 3
x

x2 x x xx + 1

x + 3

1 1 1
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	 rf}8fO    = x + 1 eof] .

	 To;}n], x2 + 4x + 3 = (x + 3) (x + 1) eof] . 

ax2 + bx + c nfO{ v08Ls/0f ubf{ lbOPsf tLg kbdWo] b nfO{ o;/L 6'j|mfofpg]  h;sf] 
u'0fgkmn (a × c) ;Fu a/fa/ xf];\ . 

h:t} M 3x2 + 8x + 4

oxfF, a × b = 3 × 4 = 12

a + b = 8 x'g'k5{ . 

tflnsfaf6, 

6 × 2 = 12 / 6 + 2 = 8 ePsfn] b'O{ ;ª\Vof 6 / 2 x'g\ . 

To;}n],

   3x2 + 8x + 4
= 3x2 + (6 + 2) x + 4
= 3x2 + 6x + 2x + 4

= 3x (x + 2) + 2 (x + 2)
= (x + 2) (3x + 2)

∴ 3x2 + 8x + 4 = (x + 2) (3x + 2) 	

	 pbfx/0f 1 :  

a2 – 10a – 39

oxfF, b'O{ ;ª\Vof kQf nufpg'kg{] 5 . h;sf] u'0fgkmn 39 / km/s 10 x'g'k5{ .

To;}n], 

   a2 – 10a – 39

= a2 – (13 – 3) a – 39

= a2 - 13a + 3a – 39
= a (a – 13) + 3 (a – 13)

= (a – 13) (a + 3)

a × b = 12	 a + b = 8
1 × 12	 1 + 12 ≠ 8
2 × 6	 2 + 6 = 8
3 × 4	 3 + 4 ≠ 8

39 sf u'0fgv08

1 × 39	 1 – 39 ≠ 10
3 × 13	 3 – 13 = – 10
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cEof;sf nflu k|Zg

	 1.	 v08Ls/0f ug'{xf];\ M

1.	 x2 – 14x + 49	 2.	  x2 – 18x + 81

3.	 3x2 + 4x + 1	 4.	 a2 – 10a – 39

5.	 4y2 – 8y + 3	 6.	 x2 –x – 30

7.	 x2 + 12x + 36	 8.	 Y2 – 8y + 16

pQ/

1.	 -s_ (x – 7)2	 2.	 (x – 9)2	 3.	 (x + 1) (3x + 1)	

4.	 (a – 13) (a + 3)    

5.	  (2y – 3) (2y – 1)	 6.	 (x – 6) (x + 5)	 7.	 (x + 6)2         

8.   (y – 4)2
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aLhLo cleJo~hssf] dxQd ;efkjt{s 
(Highest Common Factor of Algebraic Expressions)kf7 14

	 lbOPsf] cj:yfsf] cWoog u/f}F M

b'O{ ;ª\Vof 15 / 6 lncf}F . 

15 / 6  sf u'0fg v08 lgsfnf}F .

15   sf u'0fg v08 = 3 × 5

6 sf u'0fgv08 2 × 3 b'j} ;ª\Vofx¿sf u'0fgv08dWo] 7'nf] ;femf u'0fgv08nfO{ d= ;= 
elgG5 . To;}n] 15 / 6 sf] d=;= 3 x'G5 . 

5 3 2

 

5fof kfl/Psf] efun] d=;= ;femf u'0fg v08 xf] . o;n] d=; nfO{ hgfpF5 . 

cl3Nnf] sIffdf tkfO{Fn] cleJo~hssf] v08Ls/0fsf af/]df :ki6 eO;Sg'ePsf] 5 . 
ca, xfdL tLg} cleJo~hsdf v08Ls/0f k|of]u u/]/ d=;=/ n= ;= s;/L lgsflnG5  
eGg] af/]df 5nkmn ug{] 5f}{F .

	 pbfx/0f 1 :

        3x2y / 12xy2 sf] d= ;= lgsfNg'xf];\ . 

;dfwfg M

klxnf] kb,	 3x2y

	 = 3.x.x.y 

bf];|f] kb	 = 12xy2

	 =2.2.3.x.y.y
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 ;femf u'0fgv08  = 3 ×x×y = 3xy

                       M d= ;= = 3xy 5 . 

	 pbfx/0f 2 : 

  x3 – x /  x2 – x – 2 sf] d= ;= lgsfNg'xf];\ M 

;dfwfg M 

oxfF, klxnf] cleJo~hs	= x3 – x

	 = x(x2 – 1)

	 = x (x + 1)(x – 1)

bf];|f] cleJo~hs	 = x2 – x – 2

	 = x2 – (2 – 1) x – 2

	 = x2 – 2x + x – 2
	 = x(x – 2) + 1(x – 2)

	 = (x – 2) (x + 1)

 	;femf u'0fgv08	 = (x+1)

	 ∴ d= ;=  		  = (x+1)

	 pbfx/0f 3: 

a2 + 2a – 15 / a2 – 7a + 12

;dfwfg M 

oxfF,  klxnf] cleJo~hs,	 a2 + 2a – 15

	 = a2 + (5 – 3) a – 15

	 = a2 + 5a – 3a – 15

	 = a(a + 5) – 3(a + 5)
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	 = (a + 5) (a – 3) 	

bf];|f] cleJo~hs,		  a2 – 7a + 12       [a × b = 12]  [a + b = 7]

	 =	a2 – (4 + 3) a + 12

	 =	a2 – 4a – 3a + 12
	 =	a (a – 4) – 3 (a – 4)

	 =	 (a – 4) (a – 3)

;femf u'0fgv08 = (a – 3)

∴ d=;= = a – 3    

cEof;sf nflu k|Zg

	 1.	 dxQd ;dfkjt{s -d=;=_ lgsfNg'xf];\ M 

-s_	 9x2 y3 / 15xy2

-v_	 x2 – 4 / 3x + 6

-u_	 3x + y / 15x + 5y

-3_	 a2 + 2ab + b2 / a2 – b2

-ª_	 x2 – 9 / x2 – 6x + 9

-r_	 a2 + 10a + 16 / a2 + 4a + 4

-5_	 y2 – 11y + 30  / y2 – 36

pQ/

1.	 -s_ (x – 2)	 -v_ (3x + y)	 -u_  (a + b)

	 -3_ (x – 3)	 -ª_ (a + 2)	 -r_  (y – 6)
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	 cWoog u/f}F M

b'O{cf]6f ;ª\Vof 4 / 5 lncf}F . 

4 sf ckjTo{ ( m4) = {4,8,12,16,20,24,28,…….}

5 sf ckjTo{ (m5) = {5,10,15,20,25,30,……….}     

4 / 5 sf] ;a}eGbf ;fgf] ;femf ckjTo{ 20  xf] . 

To;}n]  4 / 5 sf] n=;= 20 x'G5 .    

	 lj|mofsnfk 

ca, aLhLo cleJo~hssf] n3'Qd ;dfkjTo{ s;/L lgsfNg ;lsG5 eGg] af/]df x]/f}F :

6y2 = 2.3.y.y

10y3  = 2.5.y.y.y

;femf u'0fgv08 2.y.y = 2y2

afFsL u'0fgv08  = 3 × 5 × y = 15y

g\n=;=	= ;femf u'0fgv08 × afFsL u'0fgv08

	 = 2y2 × 15y

	 = 30y3

lbOPsf cleJo~hssf] ;femf u'0fgv08 / afFsL u'0fgv08sf] u'0fgkmn pSt  
cleJo~hssf] n3'Qd ;dfkjTo{ xf] . 

b'O{ jf b'O{eGbf a9L aLhLo cleJo~hssf] n3'Qd ;dfkjTo{ eg]sf] tL cleJo~hsn] 
lgMz]if efu hfg] ;a} eGbf ;fgf] aLhLo cleJo~hs xf] . o;nfO{ 5f]6s/Ldf n=;= 
(l.c.m)  elgG5 . 

n3'Qd ;dfkjTo{ 
(lowest common multiple)kf7 15
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	 pbfx/0f 1

n=;= lgsfNg'xf];\M

x2 + 4x + 4 / x2 + 2x 

;dfwfg M

 oxfF , klxnf] cleJo~hs,	 x2 + 4x + 4

	 = x2 + (2 + 2) x + 4

	 = x2 + 2x + 2x + 4

	 = x(x + 2) + 2 (x + 2)

	 = (x + 2) (x + 2)

bf];|f] cleJo~hs,	 x2 + 2x

	 = x (x + 2)

;femf u'0fgv08	 = (x + 2)

afFsL u'0fgv08 	 = x (x + 2)

n=;= = ;femf u'0fgv08 × afFsL u'0fgv08

	 = (x + 2).x (x + 2)

	 = x (x + 2)2

	 pbfx/0f 2  

n=;= lgsfNg'xf];\ M x3 – 4x / x2 + 7x + 10

;dfwfg M

oxfF, klxnf] cleJo~hs,	 x3 – 4x

	 = x(x2 – 4)

	 = x{(x)2 – (2)2}

	 = x(x + 2) (x – 2)
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bf];|f] cleJo~hs,	x2 + 7x + 10

	 = x2 + (5 + 2) x + 10

	 = x2 + 5x + 2x + 10
	 = x(x + 5) + 2 (x + 5)

	 = (x + 5) (x + 2)

;femf u'0fgv08	 = (x+2)

afFsL u'0fgv08	 = x(x – 2) (x + 5)

n=;= = ;femf × afFsL u'0fgv08

 	 = (x + 2) x (x + 2) (x + 5)

	 = x(x + 2) (x – 2) (x + 5)

	 pbfx/0f 3

n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\M 

-s_	 3x2 – 3 / x2 – 1

;dfwfg M 

klxnf] cleJo~hs,	 3x2 – 3

	 = 3(x2 – 1)

	 = 3(x + 1) (x – 1)

bf];|f]  cleJo~hs,	 x2 – 1

	 = (x + 1) (x – 1)

;femf u'0fgv08	 = (x + 1) (x – 1)

afFsL u'0fgv08 = 3 

 n=;= = ;femf u'0fgv08 × afFsL u'0fgv08   

 	 = 3(x + 1) (x + 1) 
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cEof;sf nflu k|Zg

	 1.	 n3'Qd ;dfkjTo{  -n=;=_ kQf nufpg'xf];\ M 

-s_	 6x2 + y / 9xy2

-v_	 x + y / x2 + xy

-u_	 3x2 + 7x + 2 / 2x2 + 3x – 2

-3_	 x2 –  3x + 2 / x2 + x – 6

-ª_	 x2 – 2x / x – 2

-r_	 x2 – 4 / x2 + 3x + 2

-5_	 x2 – 5x – 14 / x2 – x – 7

pQ/

1.	 -s_ 18x2y2	 -v_   x(x+y)	-u_  (x + 2) (2x – 1) (3x + 1)

	 -3_ (x – 2) (x + 3) (x –1)	 -ª_ x(x – 2)	 -r_  (x + 2) (x – 2) (x + 1)    

	 -5_  (x + 1) (x – 7) (x + 2)  
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	 cWoog u/f}F M

tn lbOPsf ;ª\VofnfO{ cjnf]sg ug'{xf];\ / s:tf s:tf ;ª\Vof x'g\ < 5'6\ofpg'xf];\ . 

5, 4
5

, 4x
3y

, a
b

klxnf] / bf];|f] ;ª\Vof cyf{t\ 5 / 4 cfg'kflts ;ª\Vof x'g\ . To:t} u/L 
4x
3y klg cfg'kflts 

;ª\Vof xf] ,h;df x/ / c+z b'j}df aLhLo cleJo~hs 5 . To;}n] 
4x
3y nfO{ aLhLo leGg 

elgG5 . 

olb aLhLo leGgsf] x/df z"Go -0_ 5 eg] cyf{t\ 
a
b df b = 0 eP pSt cleJo~hs 

ckl/eflift x'G5 . 

	 16.1	 aLhLo leGgsf] ;/nLs/0f (Simplification of Algebraic 
Fraction) 

aLhLo leGgsf] ;/n ubf{ Wofg lbg'kg]{ s'/f

•	 x/ / c+z b'j}nfO{ 5'6\6f5'6\6} v08Ls/0f ug{]  

•	 x/ / c+zsf ;femf cleJo~hs x6fpg] / ;/n ug{]  

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

2
4x  + 3

4x	

= 2 + 3
3x   	

=  5
4x [ ;dfg x/ ePsfn] x/ Pp6f dfq /fv]/ c+zdf hf]8 lj|mof ul/of] . ]

aLhLo leGg 
(Algebraic Fraction)kf7 16
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olb x/ ;dfg ePdf c+zsf] cfjZos  lj|mof dfq u/]/ Pp6f x/ n]Vg'k5{{ .

	 pbfx/0f 2: ;/n ug{'xf];\ M  

5a2b 
10ab2

= 5 × a × a × b  
5 × 2 × a × b × b

 	

= 5a 
2b

	 pbfx/0f 3: x2 + x – 12  
x2 – x – 6

;dfwfg M c+znfO{ v08Ls/0f ubf{, 

   x2 + x – 12	

= x2 + (4 – 3) x – 12	

= x2 + 4x – 3x – 12	
= x(x + 4) – 3 (x + 4)	

= (x + 4) (x – 3)	

x/nfO{ v08Ls/0f ubf{, 

   x2 – x – 6	

= x2 – (3 – 2) x – 6	

= x2 – 3x + 2x – 6	
= x(x – 3) + 2 (x – 3)	

= (x – 3) (x + 2)	

ca,	

   x2 + – 12  
x2 – x – 6

 

c+z / x/ b'j}nfO{ 5'6\6f 
5'6\6} v08Ls/0f u/]/  
;femf cleJo~hs  

x6fPsf] 
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= (x + 4) ( x – 3)  
(x – 3) (x + 2) 

	

= (x + 4) 
(x + 2)

  	

pbfx/0f 4: x sf] dfg xF'bf 
x3 

x2 – 4 ckl/eflift x'G5 < 

;dfwfg M olb 
a 
b df b = 0 eP lbOPsf] cleJo~hs ckl/eflift  x'G5 . To;}n], 

	 x2 – 4 = 0

or,	 x2 = 4

: 	 x = 2

cEof;sf nflu k|Zg

	 1.   x sf] dfg slt x'Fbf tnsf cleJo~hs kl/eflift x'Fb}gg\ < 

-s_ 3 
x – 12

	 -v_ x
2 – y 

x + y
 

-u_ x2 
x2 + 49

	 -3_ x 
4 – x

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

-s_ 15x2y 
20xy2	 -v_ a

2 – 2ab + b2 
a2 – b2

-u_ (x – 3)2 
2x – 6

	 -3_ x
2 + 6x + 9 

x2 – 9
 

-ª_ x
2 + 2x – 15  

x2 + 9x + 20
 

pQ/

1.	 -s_ x = 12	 -v_ x = y	 -u_  x = ± 7	 -3_  X = 4   

2.	 -s_  3x 
4y

	 -v_ a – b 
a+ b

	 -u_ x – 3 
2

	 -3_ x + 3 
x – 3

	 -ª_ x – 3 
x + 4
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	 16.2	;dfg x/ ePsf aLhLo leGgsf] ;/nLs/0f (simplification 
of algebraic fractions) 

olb aLhLo leGgsf] x/ pxL 5 eg] c+zsf]  dfq hf]8 jf 36fp ul/G5 . 

	 pbfx/0f 1: 3x 
x – 3

 – 9 
x – 3

;dfwfg M 3x 
x – 3

 – 9 
x – 3

= 3x – 9 
x – 3

	  [x/nfO{ h:tfsf] t:t} /fv]/ ;/n u/]sf] . ]

= 3 (x – 3)  
(x – 3)

 [;femf lnP/ Go"gtd kbdf n]v]sf] ]

= 3 	

	 pbfx/0f 2: 4x2 
x + 5y

 – 12xy – 9y2 
x + 5y

 

4x2  
x + 5y

 –  12xy – 9y2  
x + 5y

 

;dfwfgM oxfF,

   4x2  
x + 5y

 – 12xy – 9y2  
x + 5y

 	

= 4x2 – 12xy + 9y2  
x + 5y

	

= 4x2 – 12xy + 9y2  
x + 5y

  	

c+zdf ePsf] cleJo~hsnfO{ v08Ls/0f ubf{, 

   4x2 – 12xy + 9y2	

= 4x2 – (6 + 6)xy + 9y2	

= 4x2 – 6xy – 6xy + 9y2	
= 2x(2x – 3y) – 3y (2x – 3y)	

= (2x – 3y) (2x – 3y)	

9 × 4 = 36

36 sf] u'0fgv08

1 × 36

2 × 18

3 × 12

4 × 9

6 × 6 hf]8\bf 12 x'g'kg{] 
5 . To;}n] 6 × 6 rflxPsf] 
u'0fgv08 xf] .
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ca, v08Ls/0faf6 cfPsf] u'0fgv08 /fVbf, 

=  (2x – 3y) (2x – 3y  
x + 5y

 	

=  (2x – 3y)  
x + 5y

cEof;sf nflu k|Zg

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

-s_	 4a  
4

 + a  
7
  	 -v_	 11  

3x
 + 2  

3x
 

-u_	 3  
x+ 2

 − 2  
2 + x

	 -3_	 3x  
x + 1 

  + 3  
x + 1

 

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

-s_	 3x + 1  
x2 + 2 

 – x + 1  
x2 + 2 

	 -v_	 y – 15  
y2 – 9

 + 18  
y2 – 9

-u_	 x2 – 4x  
x2 – 4

 + 4  
x2 – 4 

	 -3_	 y2 + 3y  
y + 3

 + 5y + 15  
y + 3

 

-ª_	 a2  
4 – a 

 − 7a – 12  
4 – a

pQ/

1.	 -s_ 5a  
7

 	 -v_ 13  
3x

	 -u_ 1  
x + 2 

 	 -3_ 3 

2.	 -s_ 2x   
x2 + 2

	 -v_ 1  
y = 3

 	 -u_ x – 2  
x + 2

 

	 -3_ (y + 5)	 -ª_ –(a + 3)
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	 16.3	c;dfg x/ ePsf aLhLo leGgsf] ;/nLs/0f Simplifying 
algebraic fractions with unequal denominators

c;dfg x/ ePdf klxnf ltgLsf] x/ ;dfg agfpg'k5{ .

c;dfg x/ 
ePdf klxnf 

ltgLsf] 
x/ ;dfg 
agfpg'k5{ .

s;/L ug{] <

 

tl/sf

•	 km/s km/s x/sf] v08Ls/0f ug{] / n=;= lgsfNg] 

•	 k|To]s cleJo~hssf] x/n] pSt n=;= nfO{ efu ug]{ / efukmnn] c+znfO{ u'0fg 
ug]{ 

•	 cGTodf leGgnfO{ Go"gtd kbdf n]Vg] 

	 pbfx/0f 1. ;/n ug{'xf];\ M 
x + 3  
x – 2

 – x + 2  
x – 3

 	

;dfwfg M (x – 2) / (x – 3) sf] n=;= (x – 2) (x – 3) x'G5 . 

=  (x + 3) (x – 3) – (x + 2) (x – 2)   
(x – 2) (x – 3)

 	   

= x
2 + 9 – x2 – 4  

(x2 – 4) (x – 3)
 

= x
2 – 9 – x2 + 4  

(x – 4) (x – 3)
 	

= – 5  
(x – 2) (x – 3)

  	

	

(x + 3) (x – 3)
= x2 – 9	
= (a + b) (a – b)

= a2 – b2	
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	 pbfx/0f 2 M ;/n ug'{xf];\ M 

	 2  
3

 + 4  
5

	

=	 2  
3

 × 5  
4

 + 4  
5

 × 3  
3

	

=	 10  
15

 + 12  
15

 		

=	 10 + 12  
15

 

=	 22  
15

 	

	 pbfx/0f 3 M ;/n ug{'xf];\ M
2  

(x + 2y) 
 + 1  

x – 2y
 

;dfwfg M (x + 2y) / ( x-2y) sf] n= ;= lgsfNbf, (x + 2y) / (x – 2y) b'j} x'G5 . 

=	 2(x – 2y)  + 1(x + 2y)  
(x + 2y) (x – 2y)

 

=	 2x – 4y + x + 2y   
(x + 2y) (x – 2y) 

 

=	 3x – 2y     
(x + 2y) (x – 2y)

 

-leGgsf] x/df n.;. /fvL leGgsf] x/n] n=;= nfO{ efu u/]/ ;f]xL leGgsf] c+znfO{ 
u'0fg u/]sf] ._
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cEof;sf nflu k|Zg

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

-s_	 x2  
6

 + 2x2  
8

  	 -v_	 x2  
4

 + y
2  

3
 

-u_	 3  
7
 − 5  

3y
	 -3_	 7x  

11 
  – 2  

5
 

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

-s_	 1  
x – 2 

 – 1  
x + 2 

	 -v_	 1  
a – b

 – 1  
a + b

-u_	 2  
x – 2

 + 4  
x + 2 

	 -3_	 x  
x2 – 1

 + 1  
x – 1

  

-3_	 x + 3  
x – 5

 – x + 5  
x – 3

 

pQ/

1.	 -s_ 5x2  
12

 	 -v_ 3x2 + 4y2  
12

	 -u_ 9y – 35  
21

 	 -3_ 35x – 22  
55

  

2.	 -s_ 4   
x2 – 4

	 -v_ 2b  
a2 = b2 	 -u_ 6x – 4  

x2 – 4
 	 -3_ 2x + 1  

x2 – 1
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	 16.4	 aLhLo leGgsf] u'0fg / efu (Multiplication and Division 
of Algebraic Fractions)

aLhLo leGgsf] u'0fg ug{] tl/sf 

•	 c+z / x/sf] 5'6\6f5'6\6} v08Ls/0f ug]{

•	 c+znfO{ c+z;Fu} / x/nfO{ x/;Fu} u'0fg ug{]  

•	 c+z / x/sf ;femf cleJo~hs x6fpg] 

•	 pQ/ n3'Qd ¿kdf n]Vg] 

	 pbfx/0f 1.

   2x  
2x + y

 × 2xy + y2  
8y2   

= 2x  
2x + y

 × y(2x + y)  
8y2  

= 2x (2x + y)  
(2x + y) 8y

 

= x  
4y

 

	 pbfx/0f 2. ;/n ug{'xf];\ M

=	 x2 – 25  
x2 – 16

 ÷ x – 5  
x – 4

=	 (x)2 – (5)2  
(x)2 – (4)2 ÷ x + 5  

x – 4

=	 (x + 5) (x – 5)  
(x + 4) (x – 5)

 ÷ x + 4  
x + 5

=	 x – 5  
x – 4

÷ lrx\gnfO{ × df abNg] / ÷ k5fl8sf] leGgsf] x/nfO{ c+zdf / c+znfO{ x/df n]Vg] 
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cEof;sf nflu k|Zg

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

-s_	 y2  
x

 × x
3  

y
  	 -v_	 a – 3  

3
 × 6  

a – 3
 

-u_	 x2 – y2  
x + y

 × y  
(x – y)2	 -3_	 x2 + 2xy + y2  

x2 – y2  × x – y  
x + y

 

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

-s_	 x2 – y2  
x + y 

 ÷ x – y  
x + y 

	 -v_	 x2 – 5x + 6  
x2 – 9

 ÷ x – 3  
x + 3

-u_	 x2  
y2 ÷ x  

y
	 -3_	 a2 – b2  

a
 ÷ a – b  

b
  

pQ/

1.	 -s_ y  
x

 	 -v_ 2	 -u_ y   
x – y

 	 -3_ 1 

2.	 -s_ x + y	 -v_ x – 2  
x – 3

 	 -u_ x  
y

 	 -3_ b  
a
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	 cWoog u/f}F M

/ldnf / /d]znfO{ 6 cf]6f cDaf cfk;df afF8\g' 5 . pgLx¿n] slt slt kfpnfg\ < x]/f}FM 

oxfF, /ldnfn] kfpg] cDafsf] ;ª\Vof = x dfgf}FF 

/d]zn] kfpg] cDafsf] ;ª\Vof = y dfgf}FF

/ldnf / /d]zn] kfpg] hDdf cDaf 6 cf]6f 5g\  .

ca, tflnsfdf k|:t't ubf{, 

/ldnf (x) 6 5 4 3 2

/d]z (y) 0 1 2 3 4

X + y = 6……………………………………..(i)

To:t}, /d]z;Fu /ldnfsf] eGbf 2 cf]6f a9L cDaf eP b'j}n]  slt  slt cDaf k|fKt u/] 
xf]nfg\ < 

/ldnf (x) 2 3 4 5 6

/d]z (y) 0 1 2 3 4

x – y = 2……………………………………..(ii)

ca, dflysf b'O{ ;dLs/0fnfO{ u|fkm k]k/df e/]/ x]bf{, 

b'O{ rno'St o'ukt/]vLo ;dLs/0f 
(Simultaneous equations with two variables)kf7 17
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s'g} b'O{cf]6f /]vLo ;dLs/0f u|fkmdf k|:t't ubf{ ;dLs/0fnfO{ k|ltlglwTj ug{] /]vf Pp6f 
ljGb'df dfq k|ltR5]lbt x'G5g\ eg] pSt ;dLs/0fnfO{ o'ukt/]vLo ;dLs/0f elgG5 . 
sfl6Psf] ljGb'sf] dfg g} pSt b'O{cf]6f /]vLo ;dLs/0fx¿sf] xn x'G5 . /]vLo ;dLs/0f 
u|fkmdf k|:t't u/L ;dfwfg ug{]  ljlwnfO{ n]vflrq ljlw elgG5 . 

	 pbfx/0f 1. n]vflrq lalwaf6 xn ug{'xf];\ M

3x – y = 7

x – 2y = –1 	

;dfwfg  oxfF, 3x – y = 7 ………. (i)

	  	     x – 2y = –1 …………. (ii)

;dLs/0f (i) af6 3x – y = 7

or, y = 3x – 7 df x = 2, 3 / 4 /fVbf,

X 2 3 4
Y –1 2 5

 t;y{ o;sf ljGb' (2,-1), (3,2)  / (4,5) eP . 

To:t} ;dLs/0f (ii) af6 x – 2y = –1

or, x = 2y – 1 df y = 1, 2, / 3 /fVbf,

X 1 3 5
Y 1 2 3



150 ul0ft tx –# -sIff ^–*_ efu b'O{

t;y{, o;sf ljGb' (1,1), (3,2)  / (5,3)  eP . ca ljGb'nfO{ n]vflrqdf cª\sg ubf{ 
u|fkmdf 3x – y =  7  / x – 2y = –1 ;dLs/0f ljGb' (3, 2) df k|ltR5]lbt ePsf 5g\ . 
t;y{{ x = 3 / y = 2 } ;dLs/0f (i) / (ii) sf] xn xf] . 

zflAbs ;d:ofdf yfxf gePsf b'O{ ;ª\Vof u|fkm ljlwaf6 kQf nufpFbf Wofg lbg'kg]{ 
s'/f M

-s_	 lbPsf] ;d:ofnfO{ /fd|f];Fu k9]/ rn/flz /fv]/ ;dLs/0f lgdf{0f ug]{ 

-v_	 k|To]s ;dLs/0fdf s'g} Pp6f rn/flzsf] dfg dfg]/ csf]{ rn/flzsf] dfg 
lgsfnL tflnsfdf k|:t't ug]{ 

-u_	 tflnsfsf cfwf/df u|fkmdf e/L ;f]xLcg';f/ b'O{cf]6f ;/n /]vf lvRg]  

-3_	 b'O{ ;/n /]vf Pscfk;df sfl6Psf] ljGb'sf] lgb{]zfª\s g} cfjZos ;ª\Vof xf] .

cEof;sf nflu k|Zg

	 1.	 tnsf hf]8L ;dLs/0fnfO{ n]vflrq ljlwaf6 xn ug'{xf];\ / 
hfFr]/ x]g'{xf];\ M

-s_	 x + y = 5,    x – y = 3 	 -v_	 3x + y = 7,    x = 2y

-u_	 x + y = 13,   2x = y + 8 	 -3_	 x + y = 6, x – y = 2 	  

-ª_	 x + y = 8,   x – y = 4 	 -r_	 4x + y = 2,   3x – 2y = 7

-5_	 x + 2y = 6,   2y – x = 2 	 -h_	 3x + 2y = 4,  x – 3y = 5 

-em_	 2x = 5 +3y,  5y = 2x – 3 	 -~f_	 2x – 1 = y,    3x – 2y = 0 

-6_	 x + 3 =  2y,   2x + y = 14 	 -7_	 x – 2y = 5,   2x + 3y = 10

pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .
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	 tnsf ;dLs/0f cWoog ug'{xf];\ M

-s_ x – 8 = 0     -v_ x2 – 5x + 6  = 0  	 -u_ x2 – 36 = 0

-c_	 dflysf ;dLs/0fdf sltcf]6f rn /flz 5g\ <

-cf_	dflysf ;dLs/0fdf x sf] l8u|L slt 5 <

-O_	 rn/flzsf] dfg slt slt x'G5 < 

-O{_	 dflysf ;dLs/0fdf s] km/s 5 <  

oxfF, klxnf] ;dLs/0fdf rn/flz x sf] ;a}eGbf 7'nf] 3ftfª\s 1 5 eg] afFsL ;a} 
;dLs/0fdf rn/flz x sf] ;a}eGbf 7'nf] 3ftfª\s 2 5 . klxnf] ;dLs/0f Ps rno'St 
/]vLo ;dLs/0f xf] eg] c¿ b'O{ ;dLs/0f ju{ ;dLs/0f x'g\ . 

-s_	 x – 8 = 0  

or,	 x = 8  

-v_	 x2 – 5x + 6  = 0  

or, 	 x2 – (3 + 2) x – 6 = 0  

or,	 x2 – 3x – 2x – 6 = 0  
or,	 x(x – 3) –2 (x – 3) = 0  

or,	 (x – 3) (x – 2) = 0 

b'O{ u'0fgv08sf] u'0fgkmn 0 x'G5 eg] oL b'O{dWo] Pp6f z"Go x'g}k5{ . 

either (x – 3) = 0 or (x – 2) = 0 x'G5 . 

olb x – 3 = 0 eP x =  3  

olb x – 2 = 0 eP  x  = 2 x'G5 .  

ctM x = 3,  2  x'G5 .  

ju{ ;dLs/0f xn 
(Solving Quadratic Equations)kf7 18
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-u_	 x2 – 36 = 0 

or,	 (x)2 – (6)2 = 0 

or,	 (x + 6) (x – 6) = 0 

	 b'O{ u'0fgv08sf] u'0fgkmn 0 x'G5 eg] oL b'O{dWo] Pp6f z"Go x'g}k5{ . 

	 either, (x + 6) = 0    x = –6  

or,	 (x – 6) = 0   x = 6  ctM x = 6, –6 x'G5 . 

l8u|L 2 ePsf] Ps rno'St ;dLs/0fnfO{ ju{ ;dLs/0f elgG5 . of] ax2 + bx + c = 
0 :j¿ksf] x'G5 . hxfF a ≠ 0 x'G5, h:Tf} M x2 + 5x + 6 = 0  ju{ ;dLs/0fdf rn 
/flzsf b'O{cf]6f dfg x'G5g\ .

	 pbfx/0f 1

	 xn ug'{xf];\ M

-s_ x2 – 8x + 12 = 0  	 -v_ 4x2 – 100 = 0

;dfwfg 

-s_	 oxfF, x2 – 8x + 12 = 0  

or,	 x2 – (6 + 2)x + 12 = 0  

or,	 x2 – 6x – 2x + 12 = 0 
or,	 x(x – 6) – 2 (x – 6) = 0  
or,	 (x – 6) (x – 2) = 0 
either, (x – 6) = 0  ⸫   x = 6  

or,  (x – 2) = 0  ⸫  x = 2  t;y{ x sf] dfg 6 / 2 x'G5 .

-v_	 4x2 – 100 = 0 

or,	 (2x)2 – (10)2 = 0 
or,	 (2x + 10) (2x – 10) = 0 

either, (2x + 10) = 0 ⸫ = – 10  
2

 = – 5 



153ul0ft tx –# -sIff ^–*_ efu b'O{

or,	 (2x – 10) = 0  ⸫ = – 10  
2

 = – 5 

t;y{, x sf] dfg ± 5  x'G5 .  

	 pbfx/0f 2

	 x sf] dfg 2 / 1 x'g] ju{ ;dLs/0f kQf nufpg'xf];\ M

;dfwfg 

oxfF, x sf] dfg 2 5 . To;}n] x = 2 x'G5 .

	  	  	 or,  x – 2 = 0

k]ml/ x sf] dfg 1 5 . To;}n], x = 1  or,  x – 1 = 0 x'G5 . 

ca, (x – 2) (x – 1) = 0 

or, x(x – 1) – 2(x – 1) = 0 

or, x2 – x – 2x + 2 = 0 

or, x2 –  3x + 2 = 0 g} cfjZos ju{ ;dLs/0f xf] . 

cEof;sf nflu k|Zg

	 1.	 xn ug'{xf];\ M 

	 -s_ x2 – 5x = 0 	 -v_ 2y2 – 8y = 0 	 -u_ 6y2 + 3y = 0 

	 -3_  9z2 – 16 = 0 	 -ª_ 5x + 25x2 = 0 	 -r_ 4y2 – 49 = 0 

	 2.	 xn ug'{xf];\ M 

-s_ x2 + 10x + 25 = 0  	 -v_ y2 – 8y +15 = 0 	 -u_ a2 + 9a – 22 = 0 

-3_ x2 + 4x + 4 = 0 	 -ª_ x2 – 10x – 24 = 0	 -r_ x2 – 9x + 18 = 0 

-5_ 7x2 + 13x – 2 = 0	 -h_ y2 – 18y + 77 = 0	 -em_ 2x2 + 11x + 12 = 0



154 ul0ft tx –# -sIff ^–*_ efu b'O{

	 3.	 x sf] dfg 7 / 3 x'g] ju{ ;dLs/0f kQf nufpg'xf];\ M

	 4.	 y sf] dfg –2 / –1 x'g] ju{ ;dLs/0f kQf nufpg'xf];\ M

pQ/

1.	 -s_ x = 0 or 5	 -v_ y = 0 or 4	 -u_ y = 0 or –1  
2

	 -3_ z = –4  
3

  or 4  
3

 	 -ª_ z = 0 or –1  
5

	 -r_ y = –7  
2

 or 7  
2

       	

2.	 -s_ x = –5 or 5   	 -v_ y = 5 or 3	 -u_ a = –11 or 2   

	 -3_ x = 2 or –2	 -ª_ x = 12 or –2	 -r_ x = 6 or 3

	 -5_ x = 1  
7

 or –2	 -r_ y = 11 or 7      

 3.	 x2 – 10x +21 = 0  4.  y2 + 3y + 2 = 0 
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/]vf / sf]0f 
(Line and angle)kf7 19

	 k'g/jnf]sg 

cGh' / ljgon] pgLx¿n] klxnf] txdf hf]8L /]vfsf ;DaGwdf k9]sf s'/fnfO{ k'gM 
;Demgsf nflu 5nkmn u/]F . klxn] kl9;s]sf ljifoj:t'df :ki6 x'g Ps csf{nfO{ 
;xof]u ug{] lgwf] klg u/]F . pgLx¿n] s] s] ljifoj:t' cWoog u/]sf /x]5g\, x]/f}F M

(i)	 k|ltR5]lbt /]vf (Intersecting lines)

lrqdf AB / CD b'O{ /]vfv08 ljGb' 0 df cfk;df 
sfl6Psf 5g\ . 

o;/L cfk;df sfl6Psf /]vfnfO{ k|ltR5]lbg /]vf elgG5 
/ sfl6Psf] ljGb'nfO{ k|ltR5]lbt /]vf x'g\ / 0 k|lrR5]lbt 
ljGb' xf] .	  

(ii)	 ;dfgfGt/ /]vf (Parallel lines)

lrqdf ?n/sf] ljkl/t lsgf/f k6\6Laf6 b'O{cf]6f /]vfv08 lvlrPsf] 5 . b'j} 
/]vfv08nfO{ cfk;df nDafpFbf s'g} ljGb'df k|ltR5]bg x'Fb}g . o;/L Pp6} ;dtn 
;txdf /]vfnfO{ b'j}lt/ hlt nDafpFbf klg cfk;df k|ltR5]bg x'Fb}gg\ eg] To:tf 
/]vfnfO{ ;dfgfGt/ /]vf elgG5 . lrqdf /]vfv08 AB / CD Ps cfk;df 
;dfgfGt/ 5g\ . ;ª\s]tdf AB||CD n]lvG5 .

ca, xfdL hf]8L /]vf k|ltR5]lbt x'Fbf aGg] hf]8f sf]0fsf af/]df cWoog u/f}F+ M

	 19.1	hf]8f sf]0f kl/ro (Introduction of pair of angles)

(i)	 cf;Gg sf]0f (Adjacent angles)

 

A

BC
O

D
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lrqdf ;xfos af6fn] d'Vo af6f;Fu b'O{cf]6f sf]0f agfPsf] 5 . cyf{t\ b'j} sf]0fsf] ;femf 
e'hfsf] ¿kdf ;xfos af6fnfO{ lng ;lsG5 . 

o;/L Pp6} zLif{ljGb' / ;femf e"hf eP/ ag]sf hf]8f sf]0fnfO{ cf;Gg sf]0f (Adjacent 
Angles) elgG5 . 

	 lj|mofsnfk 

•	 b'O{cf]6f l;wf /]vf cfk;df k|ltR5]lbt x'g] u/L lvRg'xf];\ .

•	 sfl6Psf] ljGb'sf] gfd 0 lbg'xf];\ .

•	 /]vf cfk;df sfl6Fbf sltcf]6f cf;Gg sf]0f aG5g\ < n]Vg'xf];\ .

 

O
(3)

(4) (2)
(1)

b'O{cf]6f l;wf /]vf cfk;df sfl6Fbf lrqdf b]vfP h:t} rf/cf]6f sf]0f aG5g\ . oxfF sf]0f 
(1 / 2), (2 / 3) (3 / 4) / (4 / 1) sf] hf]l8nfO{ cf;Gg sf]0f elgG5 . 

b'O{ ;/n /]vf cfk;df sfl6Fbf aGg] hf]8L sf]0fdf Pp6} zLif{ljGb' / Pp6} ;femf e'hf 
5g\ eg] To:tf sf]0fnfO{ cf;Gg sf]0f elgG5 .

(ii)	 zLiff{led'v sf]0f (Vertically opposite angles)

lrqdf s}FrL b]vfOPsf] 5 . s}FrLsf] b'O{ kf6f Pscfk;df sfl6Psf 5g\ . b'O{ kf6f Ps 
cfk;df sfl6Fbf ljk/Ltlt/ ag]sf] sf]0fnfO{ zLiff{led'v sf]0f elgG5 .                                

lrqdf sf]0f (∠AOC / ∠BOD) / (∠AOD / ∠BOD) ljkl/t zLiff{led'v sf]0f x'g\ . 
A

B
C

O
D

b'O{ l;wf /]vf Pscfk;df sfl6Fbf ljk/Ltlt/ ag]sf hf]8f sf]0fnfO{ zLiff{led'v sf]0f 
(Vertically opposite angles) elgG5 . 
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	 lj|mofsnfk  

•	 b'O{cf]6f l;wf /]vf PQ / RS cfk;df sfl6g] u/L lvRg'xf];\ . 

•	 sfl6Psf] ljGb'sf] gfd 0 lbg'xf];\ .

•	 /]vf cfk;df sfl6Fbf sltcf]6f zLiff{led'v sf]0f aG5g\ < n]Vg'xf];\ .

 

O

Q

RP

S

lrqdf sf]0f (∠POR / ∠SOQ) / (∠POS / ∠ROQ) sf] hf]8LnfO{ zLiff{led'v sf]0f 
elgG5 . 

(iii)	 ;dk"/s sf]0f (Complementary angles) 

•	 rfFbsf] ;xfotfn] Pp6f 90° sf] sf]0f lvRg'xf];\ . 

•	 pSt sf]0fsf] ljGb' B af6 csf{] l;wf /]vf BD lvRg'xf];\ .

•	 ca, rfFbsf] k|of]u u/L ABD / DBC sf] gfk lng'xf];\ . 

•	 ABD / DBC sf] gfksf] of]ukmn slt x'G5 < lgsfNg'xf];\ .

lrqdf ABD / DBC sf] of]ukmn 90° eof] .

D

B C

A

olb b'O{cf]6f sf]0fsf] of]ukmn 90° -Ps ;dsf]0f_ x'G5 eg] To:tf sf]0fnfO{ 
Ps csf{]sf ;dk"/s sf]0f elgG5 .
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(vi)	 kl/k"/s sf]0f M (Supplementary angles)

•	 Pp6f l;wf /]vf PQ lvRg'xf];\ .

•	 /]vf PQ df s'g} ljGb' 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 <

	 lrqdf ∠POR+ ∠ROQ = 180° 5 . 

	 ctM ∠POR / ∠ROQ kl/k"/s sf]0f x'g\ .

olb b'O{cf]6f sf]0fsf] of]ukmn b'O{ ;dsf]0f jf 180° x'G5 eg] To:tf sf]0fnfO{ 
Pscsf{sf kl/k"/s sf]0f elgG5 .

olb kl/k"/s sf]0f Pp6} l;wf /]vfdf ag]sf 5g\ eg] ltgLx¿ cf;Gg sf]0f (Adjacent 
angles) x'G5g\ .

(v)	 ;/n sf]0f (Straight angles) 

lrqdf, Pp6f ;/n /]vf AB sf] Ps}lt/ ag]sf cf;Gg sf]0f x, y / z 5g\ . ca, oL 
sf]0fnfO{ gfk]/ x]/f}F M sf]0f x, y / z nfO{ hf]8\of} eg] of]ukmn slt x'G5 < ljrf/ u/f}F .

lgisif{M Pp6f /]vfv08sf] s'g} ljGb'df Ps}lt/ ag]sf sf]0fsf] of]ukmn 180° x'G5 . 
o;/L ag]sf] sf]0fnfO{ ;/n sf]0f elgG5 .

	  

cEof;sf nflu k|Zg

	 1.	 tn lbOPsf sf]0fdWo] s'gs'g sf]0f cf;Gg sf]0f x'g\ / s'g s'g 
zLiff{led'v sf]0f x'g\, n]Vg'xf];\ M

-s_	 <PTS / <STQ

-v_	 <PTR / <STQ

-u_	 <PTS / <RWQ

QP O

R

T

Q

RP

S
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-3_	 <PTS / <PTR

-ª_	 <RTQ / <QTS

	 2.	 ;Fu}sf] lrqdf /]vf WX / YZ ljGb' A df k|ltR5]bg ePsf 
5g\ . k|ltR5]bg ePsf 5g\ . lrqaf6 rf/ hf]8f cf;Gg sf]0f / 
b'O{ hf]8f zLiff{led'v sf]0fsf] ;"rL  agfpg'xf];\ .	

W

X

Y ZA

 

	 3.	 tn lbOPsf sf]0fsf] kl/efiff n]Vg'xf];\ M 

-s_	 cf;Gg sf]0f 	 -v_	zLiff{led'v sf]0f 

-u_	 kl/k"/s sf]0f	 -3_	 ;/n sf]0f

	 19.2	 hf]8L sf]0fsf] k|of]ufTds k/LIf0f (Experimental 
verification of pair of angles)

k/LIf0f 1 

Pp6f l;wf/]vfn] csf{] l;wf /]vf;Fu Ps}lt/ agfPsf cf;Gg sf]0fsf] of]ukmn 180° 
x'G5 .

A B

C

D
BA

C

D           	
		   lrq I 	                                                  lrq II
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Pp6f /]vf AB lvRg'xf];\ . /]vf AB sf] s"g} ljGb' D af6 CD /]vf lvRg'xf];\ .

ca, rfFbsf] ;xfotfn] sf]0f ∠ADC /  ∠BDC nfO{ gfKg'xf];\ / tnsf] tflnsfdf 
eg'{xf];\ M

lrq g+= ∠ADC ∠BDC kl/0ffd

I
II

k/LIf0fsf] lgisif{ s] xf]nf < 5nkmn ug'{xf];\ .

lgisif{ M Pp6f l;wf/]vfn] csf{] l;wf /]vf;Fu Ps}lt/ agfPsf cf;Gg sf]0fsf] of]ukmn 
180° cfpF5 .

k/LIf0f 2

b'O{cf]6f l;wf /]vf Ps cfk;df sfl6Fbf aGg] zLiff{led'v sf]0f a/fa/ x'G5g\ .

R
R

Q
Q

O O

P
P

S
S  

b'O{ l;wf /]vf PQ / RS nfO{ ljGb' 0 df sfl6g] u/L lvRg'xf];\ . 

ca rfFbsf] ;xfotfn] sf]0f j|mdzM <POQ, <QOS, <ROP / <POS nfO{ gfKg'xf];\ / 
tnsf] tflnsfdf eg'{xf];\ M

lrq <ROP <ROQ <QOS <POS kl/0ffd

I
II

lgisif{ s] cfpFnf < 5nkmn ug'{xf];\ .
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lgisif{M b'O{cf]6f l;wf /]vf Ps cfk;df sfl6Fbf aGg] zLiff{led'v sf]0f a/fa/ x'G5g\ .

	 pbfx/0f 1 M ;Fu} lbOPsf] lrqaf6 a sf] dfg kQf nufpg'xf];\ M

;dfwfg M

		  a +30° = 180° 
Or, 	 a = 180° – 30° 

		  [∴cf;Gg sf]0fsf] of]ukmn = 180° x'G5 .]

		   A = 150o	

	 pbfx/0f 2 : lbOPsf] lrqaf6 ∠AOC sf] dfg kQf nufpg'xf];\ .M

;dfwfg M

∠AOC = ∠BOD (∴ zLiff{led'v sf]0f x'gfn]_

∠ ∴ AOC = 80°	  

	 pbfx/0f 3 M lbOPsf] lrqaf6 x sf] dfg kQf nufpg'xf];\ M

;dfwfg M

2x + 90° + x = 180° [l;wf /]vfdf ag]sf cf;Gg  sf]0fsf] of]ukmn 180° x'G5 .]
or,	 3x + 90° = 180°
or,	 3x = 180° – 90° 

or,	 x = 90°
3

∴	 x = 30° 	       

 

80°

2x a
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cEof;sf nflu k|Zg

	 1.	 tn lbOPsf] lrqaf6 x / y sf] dfg kQf nufpg'xf];\ M

x

100°y

50°
y°x°

-s_ -v_

	 2.	 tn lbOPsf lrqaf6 x sf] dfg kQf nufpg'xf];\ M

150° x

x

40°
-s_ -v_

40
°

80
°

x

3x

x

-u_ -3_

pQ/

1.	 -s_ x = 50°, y = 130°   	 -v_ x = 80°, y = 100°  	

2.	 -s_ x = 30°	 -v_ x = 40°	

	 -u_ x = 60°	 -3_ x = 45°
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	 19.3	 b'O{cf]6f ;/n /]vfnfO{ Pp6f 5]bsn] sf6\bf aGg] sf]0f (Angles 
formed by a transversal with two straight lines)

	 lj|mofsnfk

lrqdf b'O{ ;/n /]vfnfO{ Pp6f 5]bsn] sf6]sf] 5 .

g f
eh

b
a b

c

lrqsf] cjnf]sg u/L ;f]lwPsf k|Zgsf af/]df ljrf/ ug'{xf];\ M

-s_	 slt cf]6f sf]0f ag]sf 5g\ < 

-v_	 s'g s'g sf]0f aflx/L sf]0f x'g\ <

-u_	 s'g s'g sf]0f leqL sf]0f x'g\ <

lrqdf cf7cf]6f sf]0f 5g\ . h;df sf]0f a, b, g / f b'O{ ;/n /]vf eGbf aflx/ 5g\ . 
To;}n] oL sf]0f elgG5 . 

o;} u/L sf]0f c, d, e, h b'O{ ;/n /]vfsf lardf cyf{t\ leq 5g\ . To;}n] sf]0f c, d, e, 
h nfO{ leqL sf]0f elgG5 .

ca, cGo s:tf s:tf hf]8L sf]0f aGbf /x]5g\ < 
x]/f}F x} .

(i)	 PsfGt/ sf]0f (Atternate angles)

lrqdf sf]0f d / e nfO{ x]g'{xf];\ .

oL b'j} sf]0f 5]bssf] b'j}lt/ k/]sf 5g\ . b'j} 
sf]0f leqL cgf;Gg sf]0f x'g\ . o;/L 5]bssf] 

g f
eh

b
a b

c
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b'j}lt/ k/]sf leqL cgf;Gg sf]0fnfO{ PsfGt/ sf]0f elgG5 . 	  

To;}n] sf]0f d / e PsfGt/ sf]0f x'g\ . o:t} csf{] s'g} hf]8L sf]0f klg PsfGt/ sf]0f 5 
ls < ljrf/ ug'{xf];\ .

b'O{ ;/n /]vfnfO{ 5]bsn] sf6\bf 5]bsf] b'j}lt/ k/]sf leqL cgf;Gg sf]0fnfO{ PsfGt/ 
sf]0f (Alternate angles) elgG5 .

PsfGt/ sf]0f klxrfg 
ug{ tn lrqdf b]vfP 
h:t} u/L Z cfsf/ 

agfP/ To;sf] leq kg{] 
sf]0f lng ;lsG5 .

c b

e
h

(ii)	 ;ª\ut sf]0f (Corresponding angles)

lrqdf, b / e nfO{ x]g'{xf];\ . b'j} sf]0f 5]bssf] Ps}lt/ k/]sf 5g\ .

To;}n] sf]0f d / e PsfGt/ sf]0f x'g\ . o:t} csf{] s'g} hf]8L sf]0f klg PsfGt/ sf]0f 
5 ls < ljrf/ ug'{xf];\ . xf], lrqdf sf]0f (a / b), (d / g) / (c / f) sf] hf]8LnfO{ 
;ª\ut sf]0f elgG5 .	  
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b'O{ ;/n /]vfnfO{ 5]bsn] sf6\bf 5]bssf] Ps}lt/ k/]sf Pp6f leqL / csf{] aflx/L 
cgf;Gg sf]0fnfO{ ;ª\ut sf]0f (Corresponding angles) elgG5 .

PsfGt/ sf]0f klxrfg 
ug{ tn lrqdf b]vfP 
h:t} u/L Z cfsf/ 

agfP/ To;sf] leq kg{] 
sf]0f lng ;lsG5 .

a

h

g

d

a

h

f

c

(ii)	 j|mdfut leqL sf]0f (Co-interior angles)

lrqdf, sf]0f c / e nfO{ x]g'{xf];\ . oL b'a} leqL cgf;Gg sf]0f x'g\ / b'j} 5]bssf] 
Ps}lt/ k/]sf 5g\ . o;/L 5]bssf] Ps}lt/ k/]sf leqL cgf;Gg sf]0fnfO{ j|mdfut 
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leqL sf]0f elgG5 . To;}n] sf]0f (c / e) sf] hf]8LnfO{ j|mdfut leqL sf]0f elgG5 .

lrqdf cGo o:t} j|mdfut leqL sf]0f 5g\ ls< ljrf/ ug'{xf];\ .

sf]0f (d / h) sf] hf]8L klg j|mdfut leqL sf]0f xf] . 

b'O{ ;/n /]vfnfO{ Pp6f 5]bsn] sf6\bf aGg] 5]bssf] Ps}lt/ k/]sf leqL cgf;Gg 
sf]0fnfO{ j|mdfut leqL sf]0f (Co-interior angles) elgG5 .

j|mdfut leqL sf]0f 
klxrfg ug{ tn lrqdf 

b]vfP h:t} u/L 8 
cfsf/ agfP/ o;leq 
kg{] sf]0f lng ;S5f}F .

he

dc

	 19.4	 b'O{cf]6f ;dfgfGt/ /]vfnfO{ Pp6f 5]bsn] sf6\bf aGg] sf]0fsf] 
;DaGw

k/LIf0f I M PsfGt/ sf]0fsf] ;DaGw 

lrqdf b'O{cf]6f ;dfgfGt/ /]vf AB / CD nfO{ 5]bs EF n] j|mdzM ljGb' G / H df 
sf6]sf] 5 .
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E
B

D

H

G

F
C

A
H

G BA

DC

E

F

                 lrq I	                        lrq II

ca, tflnsfdf lbOPsf sf]0f rfFb -k|f]6\ofS6/_ sf] k|of]u u/]/ gfKg'xf];\ / tflnsfdf 
eg'{xf];\ M

lrq ∠AGH ∠GHD kl/df0f ∠BGH ∠GHC kl/df0f
I
II

dflysf] tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ .

lgisif{ M b'O{cf]6f ;dfgfGt/ /]vfnfO{ Pp6f 5]bsn] sf6\bf ag]sf PsfGt/ sf]0f a/fa/ 
x'G5g\ .

k/LIf0f II M j|mdfut leqL sf]0fsf] of]ukmn 

lrqdf b]vfOPsf] h:t} ljleGg cj:yfdf b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] ul/Psf km/s 
km/s b'O{cf]6f lrq agfpg'xf];\ .

E
B

D

Q

P

F
C

A
Q

P BA

DC

E

F 	
	  				     



168 ul0ft tx –# -sIff ^–*_ efu b'O{

ca, k|f]6\ofS6/sf] ;xfotfn] lbOPsf sf]0f gfKg'xf];\ / tflnsfdf eg'{xf];\ M

dflysf] tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ .

lgisif{ M b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] j|mdfut leqL sf]0fsf] of]ukmn 
180° x'G5 .

k/LIf0f III M ;ª\ut sf]0fsf] ;DaGw

lrqdf b]vfOPsf] h:t} b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sfl6Psf km/s km/s b'O{cf]6f	
lrq agfpg'xf];\ .

E
B

D

Q

P

F
C

A
Q

P BA

DC

E

F  	
		  lrq I	                        lrq II	  

ca, k|f]6\ofS6/sf] ;xfotfn] tflnsfdf lbOPsf sf]0f gfKg'xf];\ / eg'{xf];\ M

lrq ∠EPB ∠PQD kl/df0f ∠BPQ ∠PQD kl/df0f
I
II

dflysf] tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ .

lgisif{M b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] ;ª\ut sf]0f a/fa/ x'G5g\ .

	 pbfx/0f 1

lrqdf b'O{cf]6f ;dfgfGt/ /]vfnfO{ 5]bsn] sf6]sf] 5 . lbOPsf] sf]0fsf] cfwf/df afFsL 
sf]0f a, b, c, d / e sf] dfg kQf nufpg'xf];\ M



169ul0ft tx –# -sIff ^–*_ efu b'O{

;dfwfg M

(i)	  a + 80°  -cf;Gg sf]0fsf] of]ukmn 180° x'gfn]_

 or,	 a = 180° – 80° 

∴	 a = 100°	  

	 b = a -zLiff{led'v sf]0f a/fa/ x'g] ePsfn]_

∴	 b =100°	

	 b + c = 180° -j|mdfut leqL sf]0fsf] of]ukmn 180° x'gfn]

or,	 100° + c = 180°	
or,	 c = 180° – 100°	

∴	 c = 80° 

	 d = b -;ª\utsf]0f a/fa/ x'g] ePsfn]_

∴	 c = 80°	

	 e = d -zLiff{led'v sf]0f a/fa/ x'g] ePsfn]

∴	 e = 100°	

	 pbfx/0f 2 

sf]0fsf] gfksf] cfwf/df b'O{ /]vf AB / CD cfk;df ;dfgfGt/ 5g\ jf 5}gg\ <

-s_ 				    -v_ 				    -u_ 

74°
74° 110° 110°

105°
80°

AAA

CCC

BBB

DDD

;dfwfg M

-s_	 lrqdf PsfGt/ sf]0f a/fa/ 5g\, To;}n] b'O{ /]vf AB / CD cfk;df ;dfgfGt/ 
5g\ . 

-v_	 lrqdf ;ª\ut sf]0f lbOPsf 5g\ t/ a/fa/ 5}gg\ . To;}n], b'O{ /]vf AB / CD 

a

e c
b
80°

d
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cfk;df ;dfgfGt/ 5}gg\ .

-u_	 lrqdf j|mdfut leqL sf]0f lbOPsf 5g\ . oL sf]0fnfO{ hf]8\bf 180° eGbf w]/} x'G5 . 
To;}n] b'O{ /]vf AB / CD cfk;df ;dfgfGt/ 5}gg\ . 

cEof;sf nflu k|Zg

	 1.	 lbOPsf] lrqaf6 hf]8f sf]0fsf] gfd n]Vg'xf];\ M

(a)	 ∠AGE / ∠GHC

(b)	 ∠AGH / ∠GHD

(c)	 ∠BGH / ∠GHD

(d)	 ∠AGE / ∠EGB 

(e)	 ∠EGB / ∠AGH	   

	 2.	 lbOPsf] lrqaf6 x sf] dfg kQf nufpg'xf];\ M

 a.	        			   b.	              		  c.	           

 

3x + 13
x + 45°

3x + 30
95°

4x – 2

     	

	 3.	 lbOPsf] lrqaf6 ∠RXT sf] ;ª\ut sf]0f n]Vg'xf];\ M

P

R

Q

x S

UT  

Q

G BA

DC

E

F



171ul0ft tx –# -sIff ^–*_ efu b'O{

	 4=	 lbOPsf] lrqdf ∠EGB sf] ;ª\ut sf]0f s'g xf] < 

A B

E

G

H

F

C D

 

	 5.	 lbOPsf] lrqaf6 x / y sf] ;DaGw n]Vg'xf];\ M

y
x

 

	 6.	 sf]0fsf] gfksf] cfwf/df b'O{ /]vf PQ / RS cfk;df ;dfgfGt/ 
5g\ jf 5}gg\ < sf/0f;lxt n]Vg'xf];\ .

a.					     b.  				    c. 		   

97°

98°

110°

110°

67°

65°
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	 7.	 lbOPsf] lrqaf6 x, y / z sf] dfg lgsfNg'xf];\ M

y

z x

60°

	 8.	 b'O{cf]6f ;dfgfGt/ /]vf lvrL ltgLx¿nfO{ 5]bsn] sf6\bf aGg] 
PsfGt/ sf]0f / ;ª\ult sf]0f b]vfpg'xf];\ .

pQ/

1.	 -s_ x = 150  	 -v_ x = 150  	 -u_ x = 850

2.   pQ/ ;xhstf{nfO{ b]vfpg'xf];\ . 
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;dtnLo cfs[lt 
(Plane Figures)kf7 20

nvgn] sflkdf lqe'hsf lrq sf]b{} tx –3, efu 1 df l;s]sf] lqe'hsf] juL{s/0fsf 
af/]df :d/0f ub{} /x]5g\ . p;n] :d/0f u/]sf ljifoj:t' xfdL klg x]/f}F M

	 -s_ e'hfsf] cfwf/df lqe'hsf] juL{s/0f (Classification of 
Triangles based on the sides)

 5 cm

4 c
m

5 c
m

6 c
m

4 cm 6 cm

5 cm

6 cm 6 cm

lqeh'sf tLgcf]6f e'hf dWo] s'g} klg e'hfsf] gfk Ps cfk;df a/fa/ 5}gg\ eg] To:tf 
lqe'hnfO{ ljifoafx' lqe'h elgG5 .

•	 s'g} b'O{cf]6f e'hfsf gfk a/fa/ ePsf] lqe'hnfO{ ;dlåafx' lqe'h elgG5 .

•	 tLgcf]6} e'hfsf gfk cfk;df a/fa/ ePsf] lqe'hnfO{ ;dafx' lqe'h elgG5 .

	 -v_	 sf]0fsf cfwf/df lqe'hsf] juL{s/0f (Classification of 
Triangles based on the Angles)

•	 olb s'g} lqe'hsf Pp6f sf]0fsf] gfk 90° 5 eg] pSt lqe'hnfO{ ;dsf]0fL lqe'h 
elgG5 .

•	 olb s'g} lqe'hsf] ;a} sf]0fsf] gfd 90° eGbf ;fgf] 5 eg] pSt lqe'hnfO{ Go"gsf]0fL 
lqe'h elgG5 .

•	 olb s'g} lqe'hsf] Pp6f sf]0fsf] gfd 90° eGbf 7'nf] 5 eg] pSt lqe'hnfO{ 
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clwssf]0fL lqe'h elgG5 .

	 ca, xfdL lqe'hsf u'0fsf] vf]hL u/L k/LIf0f ug{] 5f}F .

	 20.1	 lqe'hsf u'0fsf] klxrfg / k/LIf0f (Identification and 
verification of the properties of triangles)

	 k/LIf0f I M lqe'hsf leqL sf]0fsf] of]ukmnsf] k/LIf0f

	 lj|mofsnfk 1

Pp6f sfkLsf] kfgf lng'xf];\ . pSt kfgfdf lglZrt gfk ePsf] Pp6f lqe'h agfpg'xf];\ . 
ca lrq II df b]vfPsf] h:t} u/L tLgcf]6f sf]0fnfO{ sf6\g'xf];\ M

A A

A

B B
B

C C
C

lrq I lrq II lrq III  

lqe'hsf] tLgcf]6} sf]0f ldnfP/ /fVbf ;/n sf]0f ag]sf] 5 . ;/n sf]0fdf ag]sf sf]0fsf] 
of]ukmn 180° x'G5 . To;}n], lqe'hsf tLgcf]6f leqL sf]0fsf] of]ukmn 180° x'G5 .

	 lj|mofsnfk 2 

lrqdf b]vfOPh:t} km/s km/s cfsf/ / gfksf b'O{cf]6f lqe'h agfpg'xf];\ M

lrq I lrq II

A A

B B CC  

ca, k|f]6\ofS6/sf] ;xfotfn] b'j} lrqaf6 tn lbOPsf sf]0fsf] gfk lnO{ tflnsfdf 
eg'{x]f;\ M 
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lrq ∠BAC ∠ABC ∠ACB ∠BAC + ∠ABC + ∠ACB glthf

I
II

tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ M

lgisif{ M

;dlåafx' / ;dafx' lqe'hsf ljz]iftf

-s_	 6Lsfb]jL 3n]n] b'O{cf]6f a/fa/ gfk / Pp6f km/s gfksf] l;Gsf k|of]u u/]/ tnsf] 
h:tf] lqe'hsf] lrq agfOg\ M

 

A

B C

	 lqe'hsf ;a} sf]0f gfk]/ x]bf pgn] cfwf/df ePsf sf]0f ABC / ACB a/fa/ 
b]lvg\ .

-v_	 ;gdn] tLgcf]6f Ps} gfksf l;Gsfsf] k|of]u u/]/ tnsf] h:tf] lqe'hsf] lrq 
agfP .

A

B C

 	 lqe'hsf ;a} sf]0f gfk]/ x]bf{ Pp6} gfksf kfPF . cyf{t\ ;a} e'hf a/fa/ ePsf] 
lqe'hsf] ;a} sf]0f klg a/fa/ ePsf] kfPF . 
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	 k/LIf0f II M ;dafx' lqe'hsf ;a} sf]0f a/fa/ x'G5 eGg] tYosf] 
k/LIf0f 

	 lj|mofsnfk 3  

Pp6f rf6{k]k/ lng'xf];\ / To;df Pp6f ;dafx' lqe'h agfpg'xf];\ . pSt lqe'hnfO{ 
s}FrLn] sf6]/ lgsfNg'xf];\ / lrqdf b]vfP h:t} u/L k6\ofpFb} hfg'xf];\ . To;kl5 lbOPsf 
k|Zgsf af/]df 5nkmn ug'{xf];\ .

D

-s_	 lrqdf ;dafx' lqe'h ABC sf] zLif{ljGb' B nfO{ C df kg]{ u/L k6\ofpFbf sf]0f B 
/ sf]0f C sf] ;DaGw s:tf] x'G5 < 

-v_	 To:t} zLif{ljGb' C nfO{ A df kg]{ u/L k6\ofpFbf sf]0f C / sf]0f A sf] ;DaGw s:tf] 
x'G5 < 

-u_	 s] ;dafx' lqe'hsf ;a} sf]0f a/fa/ x'G5g\ < s] lgisif{ cfof] <

;dafx' lqe'hsf ;a} sf]0f a/fa/ x'G5g\ . To;}n] k|To]s sf]0f 60º / 60º sf x'G5g\ .

	 lj|mofsnfk 4  

km/s km/s gfk ePsf b'O{cf]6f ;dafx' lqe'h agfpg'xf];\ . 

A

B C

P

Q

R  

ca, k|f]6\ofS6/sf] ;xfotfn] b'j} lqe'hsf leqL sf]0fsf] gfk lnO{ tflnsfdf eg'{xf];\ M
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lrq ∠QPR ∠PQR ∠PRQ glthf
I
II

tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ .

lgisif{ M ;dafx' lqe'hsf ;a} sf]0f a/fa/ x'G5g\ . cyf{t\ ;dafx' lqe'hsf k|To]s 
sf]0f 60° sf x'G5g\ .

k/LIf0f III M ;dlåafx' lqe'hsf cfwf/sf sf]0f a/fa/ x'G5g\ eGg] tYosf] k/LIf0f

	 lj|mofsnfk 4 M Pp6f sfkLsf] kfgf lng'xf];\ . b'O{cf]6f e'hf a/fa/ 
ePsf] lqe'h agfpg'xf];\ . s}FrLsf] ;xfotfn] sf6\g'xf];\ . ca lrq II 
df b]vfPh:t} u/L lrx\g nufpg'xf];\ . lrq # df h:t} u/L lziff{ljGb' 
B / C nfO{ vlK6g] u/L k6\ofpg'xf];\ . 

A

B B B BC C

A A

sf]0f B / C sf] lardf s:tf] ;DaGw 5 < s] lgisif{ cfof] <

;dlåafx' lqe'hsf cfwf/sf sf]0f a/fa/ x'G5g\ .

	 lj|mofsnfk 5 M b'O{cf]6f km/s km/s gfksf ;dlåafx' lqe'h agfpg'xf];\ . 
k|f]6\ofS6/sf] ;xfotfn] a/fa/ e'hfsf] cfwf/df ag]sf sf]0fsf] gfk 
lng'xf];\ . tflnsfdf e/L lgisif{ n]Vg'xf];\ .

k/LIf0f IV M ;dsf]0fL ;dlåafx' lqe'hsf k|To]s cfwf/sf]0f 45° x'G5 eGg] tYosf] 
k/LIf0f  
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	 lj|mofsnfk 6 M 

	 km/s  km/s gfksf b'O{cf]6f ;dsf]0fL ;dlåafx' lqe'h agfpg'xf];\ M 

 

A A

C CB B
lrq IIlrq I

ca, rfFbsf] ;xfotfn] lqe'hsf cfwf/sf sf]0fsf] gfk lnO{ tflnsfdf eg'{xf];\ M

lrq ∠BAC ∠BCA kl/0ffd
I
II

tflnsfaf6 s] lgisif{ cfof] < n]Vg'xf];\ . 

lgisif{ M  ;dsf]0fL ;dlåafx' lqe'hsf cfwf/df sf]0f a/fa/ 45° x'G5g\ .

	 pbfx/0f 1 M lbOPsf] lrqsf] cfwf/df x sf] dfg kQf nufpg'xf];\ M

;dfwfg M	 ∠BAC + ∠ABC + ∠ ACB = 180° -lqe'hsf] leqL sf]0fsf] of]ukmn 
180° or, 70° + 50° + x = 180° x'gfn] ._

	 or,	 120° + x = 180°0  
	 or,	 x = 180° – 120°	

	 ∴	 x = 60°	

	 pbfx/0f 2 M lbOPsf] lrqsf] cfwf/df x, y / z sf] dfg kQf 
nufpg'xf];\ .

A

B C D
140°x

y



179ul0ft tx –# -sIff ^–*_ efu b'O{

;dfwfg M

(i)	 ∠ABC + ∠ACD = 180° (⸪cf;Gg sf]0f ePsfn]_ 

	 or,	 ∠BAC + 140° = 180°	
	 or,	 ∠ACB = 180° – 140°	
	 ∴	 ∠ACB = 40°	

(ii)	 ∠BAC + ∠ABC + ∠ACB = 180°
	 or,	 y + x + 40° = 180°	
	 or,	 y + y + 40° = 180°	
	 or,	 2y + 40° = 180°
	 or,	 2y = 140°	

	 or,	 y = 
140°

2
	

	 ∴	 y = 70°	
(iii)		  x = y

	 ∴ 	 x = 70°	

cEof;sf nflu k|Zg

	 1.	 tnsf lqe'haf6 ;f]lwPsf sf]0fsf] dfg kQf nufpg'xf];\ M

a.			      b.			   c.	  	   d.
A

B C
50°30°

x

P

Q R
zy

x

A

B C
yx

70°

X

Y Z
y4y

y

	 



180 ul0ft tx –# -sIff ^–*_ efu b'O{

e.	  	 f.	

2x + 10°

2x + 20°x

2x + 30°

g.	  	 h.

65° QP

B C

x
y

A A

P QCB
120° x y

z

110°

	  

	 2.	 tnsf k|Zgsf km/s km/s gfksf b'O{cf]6f lrq agfP/ k|of]ufTds 
k/LIf0f ug'{xf];\ M

-s_	 lqe'hsf tLgcf]6f leqL sf]0fsf] of]ukmn 180° x'G5 .

-v_	 ;dlåafx' lqe'hsf cfwf/sf sf]0f a/fa/ x'G5g\ .

-u_	 ;dafx' lqe'hsf] k|To]s sf]0f 60° x'G5 .

pQ/

1.	 -s_ x = 100°	 -v_ x = y = 55°  	 -u_ y = 30°     -3_ x = y = z = 60°

	 -ª_ y = 20°  	 -r_ x = 30°  	 -5_ x = 65° ,  y = 50°  

	 -h_ x = 60°, y = 70°  

2.   pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .
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	 ;dfgfGt/ rt'e'{h, ju{ / cfotsf u'0fsf] klxrfg

-s_	 xl/zn] 4 ;]=ld==sf b'O{cf]6f / 3 ;]=ld= sf b'O{cf]6f l;Gsfsf 5]p ljGb' tn  
lbOPh:t} u/L hf]8]/ cfs[lt agfPF .

3 cm

3 cm

4 cm 4 cm

-v_	 l/tfn] 4 ;]=ld= sf rf/cf]6f l;Gsf ldnfP/ tn lbOPh:t} u/L hf]8]/ cfs[lt 
agfOg\ .

 

4 cm

4 cm

4 cm4 cm

rt'e'{hsf u'0fsf] klxrfg / k/LIf0f 
(Identification and verification of the properties of quadrilateral)kf7 21
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-u_	 clgiffn] 4 ;]=ld= b'O{cf]6f / 3 ;]=ld= sf b'O{cf]6f l;Gsfsf 5]p ljGb' tn lbOPh:t} 
u/L hf]8]/ cfs[lt agfOg\ .

 

3 cm

3 cm

3 cm3 cm

dflysf -s_, -v_ / -u_ df ag]sf cfs[ltsf u'0f s] s] x'g ;S5g\ < oL cfs[ltsf]  
gfd s] xf] < egL ljhonfO{ ;f]Wbf p;n] -s_ nfO{ rt'e'{h, -v_ nfO{ ju{ / -u_ nfO{ 
cfot eGof] < tkfO{F ljhosf] egfO l7s jf a]l7s s] dfGg'x'G5 < xf], oxfF ljhosf] 
pQ/df -s_ sf] cfs[ltnfO{ rt'e'{h xf] . ;f] rt'e'{h t xf] t/ o;nfO{ ;dfgfGt/ rt'e'{h 
elgG5 . afFsL p;sf pQ/ l7s 5g\ .

ca, oL -s_ ;dfgfGt/ rt'e'{h, -v_ ju{ / -u_ cfotsf s] s] u'0f x'G5g\ < tnsf] 
tflnsf cWoog ub{} 5nkmn u/f}F M

rt'e'{hsf lsl;d u'0f -e'hf;DaGwL_ u'0f -sf]0f;DaGwL_

;dfgfGt/ rt'e'{h – ;fd'Gg]sf e'hfsf] gfk 
a/fa/ x'G5g\ . 

– ;fd'Gg]sf e'hf cfk;df 
;dfgfGt/ klg x'G5g\ .

;fd'Gg]sf sf]0f a/fa/ 
x'G5g\ . 

-t/ ;dsf]0f x'Fb}gg\_

ju{ rf/}cf]6f e'hfsf] gfk a/fa/ 
x'G5 .

;a} sf]0f a/fa/ x'G5g\ / 
x/]s sf]0f 90° sf] x'G5 .

cfot ;fd'Gg]sf e'hfsf] gfk a/fa/ 
x'G5 .

k|To]s sf]0fsf] gfk 90° 
x'G5 cyjf ;a} sf]0f 
a/fa/ x'G5g\ .
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	 lj|mofsnfk M	

rt'e'{hsf u'0fsf cfwf/df rt'e'{hsf] ;DaGwnfO{ tnsf] h:tf] rf6{af6 b]vfpg ;lsG5 
ls ;lsFb}g < cfˆgf ;Dks{ sIffsf lzIfs;Fu 5nkmn u/L lgisif{ n]Vg'xf];\ .

 

;dafx' rt'e'{h, ;dnDa rt'e'{h / rª\ufsf u'0fsf] klxrfg / k/LIf0f (Identification 
and verification of the properties of rhombus, trapezium and kite)

	 lj|mofsnfk  

;/nfn] a/fa/ gfk ePsf cf7cf]6f l;Gsf lnOg\ . rf/cf]6f l;Gsfaf6 klxnf] lrqdf 
b]vfPh:tf] cfs[lt agfOg\ . afFsL rf/cf]6f l;Gsfaf6 bf];|f] lrqdf b]vfPh:tf] cfs[lt 
agfOg\ .

dflysf b'O{ cfs[lt lardf s] s] ;dfgtf / leGgtf 5g\ < ljrf/ ug'{xf];\ .

xf], dflysf b'j} cfs[lt ;dafx' rt'e'{h x'g\ . h;df lrq (I) nfO{ ;dafx' rt'e'{h / lrq 
(II) nfO{ ju{ elgG5 .
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j|m=;+= ;dfgtf c;dfgtf

!= b'j} lrqdf rf/cf]6} e'hf 
a/fa/ 5g\ .

ju{df ;a} sf]0f 90° x'G5g\ t/ ;dafx' 
rt'e'{hdf x'Fb}gg\ .

@= b'j} lrqsf rf/cf]6} sf]0fsf] 
of]ukmn 360° x'G5 .

ju{sf ;a} t/ ;dafx' a/fa/ x'G5g\ t/ 
;dafx' rt'e'{hdf ;Dd'v sf]0f dfq a/fa/ 
x'G5g\ .

#= b'j} lrqsf ljkl/t e'hf 
;dfgfGt/ x'G5g\ .

ju{sf ljs0f{x¿sf] nDafO a/fa/ x'G5g\ t/ 
;dafx' rt'e'{hdf x'Fb}gg\ .

To;}n], ;a} ju{ ;dafx' rt'e'{h x'g t/ ;a} ;dafx' rt'e'{h ju{ x'Fb}gg\ .

	 ;dnDa rt'e'{hsf u'0fsf] klxrfg / k/LIf0f ( Identification and   
verification of the properties of trapezium)

pko'St ;d"xdf a;L lgDglnlvt k|Zgdf 5nkmn ug'{xf];\ M

-s_	 ;Fu} lrqdf lbOPsf] cfs[ltnfO{ s] elgG5 < 

-v_	 e'hf AD / BC tyf AB / DC s:tf e'hf x'g\ < s] e'hf AD / BC tyf AB 
/ DC ;dfgfGt/ 5g\ <

A B

CD

-u_	 s] ;Dd'v sf]0f ∠BAD / ∠BCD  tyf ∠ADC / ∠ABC a/fa/ 5g\ <

-3_	 olb e'hf AD / BC jf AB / DC dWo] s'g} Ps hf]8L e'hfnfO{ dfq} ;dfgfGt/ 
agfpg] xf] eg] s:tf] cfs[lt aG5 xf]nf <

-ª_	 s] gofF ag]sf] cfs[ltsf] ;Dd'v e'hf tyf sf]0f klg cfk;df a/fa/ x'G5g\ <
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oxfF,

dfly lbOPsf] ;dfgfGt/ rt'e'{hsf] s'g} Ps hf]8L e'hfnfO{ dfq} ;dfgfGt/ aGg] u/L gofF 
cfs[lt agfpFbf ;Fu}sf] lrqdf b]vfPsf] h:tf] rt'e'{h aG5 . o:tf] rt'e'{hnfO{ ;dnDa 
rt'e'{h elgG5 .

A B

CD D
C

B
A

	                   lrq -s_	                         lrq -v_

Ps hf]8L ;Dd'v e'hf dfq ;dfgfGt/ ePsf] rt'e'{hnfO{ ;dnDa rt'e'{h (Trapezium) 
elgG5 .

	 rª\ufsf u'0fsf] klxrfg / k/LIf0f  (Identification and 
verification of   the properties of Kite)

;Fu}sf] lrqdf lbOPsf] h:tf] rª\uf s;/L lgdf{0f ug]{ xf]nf < lbOPsf] h:t} rª\ufsf] lrq 
sfkLdf sf]g'{xf];\ / lgDglnlvt k|Zgdf ljrf/ ug'{xf];\ M

-c_	 rª\uf ABCD sf s'g s'g e'hf a/fa/ 5g\ <

-cf_	sltcf]6f ljs0f{ 5g\ <

-O_	 s] tL ljs0f{sf] nDafO a/fa/ 5 <

-O{_	 nfdf] / 5f]6f] ljs0f{sf gfd n]Vg'xf];\ .

-p_	 s] BP / PD a/fa/ 5g\ <

-pm_	 ∠APB / ∠APD sf gfkx¿ slt slt x'G5g\ <  k|f]6\ofS6/sf] k|of]u u/L gfKg'xf];\ .

-P_	 rªu\f ABCD df sltcf6]f ;dlåafx' lqe'h 5g \ < ltgLx¿ s'g s'g x'g\ < oxfF 
rª\uf ABCD df b'O{ hf]8L cf;Gg e'hf AB = AD / BC = DC 5g\ . 

A

B DP

C
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;fy} nfdf] ljs0f{ AC / 5f]6f] ljs0f{ BD 5g\ . ;fy} BP = PD / ∠APB = ∠APD 
= 90° klg 5g\ .

b'O{ hf]8L cf;Gg e'hf a/fa/ ePsf] rt'e'{h rª\uf xf] . o;sf] nfdf] ljs0f{n] 5f]6f] 
ljs0f{nfO{ ;dsf]0f x'g] u/L ;dlåefhg u5{ . a/fa/ gx'g] e'hflar ag]sf sf]0f a/fa/ 
x'G5g\ .

cEof;sf nflu k|Zg

	 1.	 ;dfgfGt/ rt'e'{h, ju{ / cfotsf u'0fsf] ;"rL tof/ kfg'{xf];\ .

	 2.	 cfot / ju{sf km/s u'0f s] s] 5g\ < n]Vg'xf];\ .

	 3.	 lbOPsf lrqaf6 x, y / z sf] dfg kQf nufpg'xf];\ M

	

A B P S

RQ

120°80°

xx

CD

-s_ -v_

	

C F

F
z

yx

A D

CBECB 3x – 15° 

2x – 25° 

5x + 15° 

3x + 25° 

DA

D

-u_

-ª_

-3_

-r_
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P S

R
3x + 5° 

4x

O x

3 cm 5 cm

Q

y

-5_ -h_

pQ/

1.	 -s_ x = 100°  	 -v_ x = 120°  	

	 -u_ x = y = z = 90°	 -3_ x = 5

	 -ª_ y = 50°	 -r_ x = 20° 

	 -5_ x = 3 cm,   y = 5 cm	 -h_ x = 25°, y = 80°
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	 cWoog u/f}F 

hl/gf / hldnn] lgDglnlvt cfs[lt ePsf] rf6{ cufl8 /fv]/ logsf ljz]iftfsf af/]df 
5nkmn u/]F .

Q R

SPHEDA

B C F G  

lrq I ;a} sf]0fx¿ 90° 5g\ . ;Dd'v e'hfsf] nDafO a/fa/ 5g\ . To;}n] of] cfot xf] . 

lrq II df ;a} sf]0f 90° 5g\ ;fy} ;a} e'hf klg a/fa/ 5g\ . To;}n] of] ju{ xf] .

lrq III df ;Dd'v e'hf Ps csf{;Fu a/fa/ / ;dfgfGt/ 5g\ . To;}n] of] ;dfgfGt/ 
rt'e'{h  xf] . ;dfgfGt/ rt'e'{hsf j|mdfut leqL sf]0fsf] of]ukmn 180° x'G5 . 

pgLx¿n] cfot, ju{ / ;dfgfGt/ rt'e'{hsf ljz]iftfnfO{ Wofgdf /fv]/ /rgf ug{ ;'? u/] .

	 -s_ cfotsf] /rgf -b'O{ cf;Gg e'hf lbOPsf] cj:yfdf_

	 lj|mofsnfk 1

-c_	 cf;Gg e'hf 5 ;]=ld== / 8 ;]=ld== x'g] u/L 
Pp6f cfotsf] /rgf ug'{xf];\ M

	 /rgfsf r/0f o;k|sf/ 5g\ M

•	 lbOPsf] tYosf] cfwf/df v];|f lrq 
agfpg'xf];\ .

•	 cfwf/ /]vfdf 5 ;]=ld== x'g] u/L AB n] 
hgfpg'xf];\ .

D

A

C

B5 cm

8 
cm

/rgf 
(Construction)kf7 22
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•	 ljGb' A df sDkf;sf] ;xfotfn] 90o l8u|Lsf] sf]0f lvRg'xf;\ . -sf]0f FAB sf] 
gfk 90° 5 ._

•	 8 ;]=ld= cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ D 
n] hgfpg'xf];\ .

•	 ljGb' A df sDkf;sf] ;xfotfn] 90° l8u|Lsf] sf]0f lvRg'xf];\ . sf]0f FAB sf] gfk 
90° 5 . 

•	 8 ;]=ld== cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ D 
n] hgfpg'xf];\ .

•	 ljGb' B df sDkf;sf] ;xfotfn] 90° l8u|Lsf] sf]0f lvRg'xf];\ . sf]0f HBA sf] 
dfg 90° 5 .

•	 8 ;]=ld= cw{Jof; lnP/ B af6 /]vf BH nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ C 
n] hgfpg'xf];\ .

•	 ca, ljGb' C / D nfO{ ?n/sf] ;xfotfn] hf]8\g'xf];\ . 

•	 ctM cfot ABCD sf] /rgf eof] .
HF

D C

BA 5 cm

5 cm
8 

cm

8 
cm

 

	 -v_	 ju{sf] /rgf -Pp6f e'hf lbPsf] cj:yfdf_
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	 lj|mofsnfk 2  

Pp6f e'hf 6 ;]=ld= x'g] u/L Pp6f ju{sf] /rgf ug'{xf];\ .

•	 lbOPsf] tYofª\ssf] cfwf/df v];|f lrq agfpg'x]f;\ .

A

D

B

C

•	 cfwf/ /]vfdf 6 ;]=ld== x'g] u/L AB n] hgfpg'xf];\ .

•	 ljGb' A df sDkf;sf] ;xfotfn] 90° l8u|Lsf] sf]0f agfpg'xf];\ . sf]0f FAB sf] 
gfk 90° 5 .

•	 6 ;]=ld== cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ D 
gfd lbg'xf];\ . 

•	 ljGb' B df 90° sf] sf]0f agfpg'xf];\ . sf]0f HBA sf] dfg 90° 5 .

•	 6 ;]=ld== cw{Jof; lnP/ B af6 /]vf BH nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ C 
gfd lbg'xf];\ . 

•	 ljGb' C / D nfO{ ?n/sf] ;xfotfn] hf]8\g'xf];\ . 

•	 ctM ju{ ABCD sf] /rgf eof] .

 

D C

BA
6 cm

6 
cm
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	 -u_	 ;dfgfGt/ rt'e'{hsf] /rgf -cf;Gg e'hfsf] gfk / larsf] sf]0fsf] 
gfk lbOPsf] cj:yfdf_

	 -c_	 ;dfgfGt/ rt'e'{hsf] /rgf ug'{xf];\ M

h;df cf;Gg e'hf 6 ;]=ld= / 4 ;]=ld= / ltgLx¿larsf] sf]0f 60° 5 .

;dfwfg M

v];|f lrq

 6 cm
60° 120°

S R

QP

4 
cm

•	 6cm x'g] u/L cfwf/ /]vf lvRg'xf];\ / PQ gfd lbg'xf];\ .

•	 ljGb' P af6 sDkf;sf] ;xfotfn] 60° sf] sf]0f agfpg'xf];\ . sf]0f APQ sf] gfk 
60° 5 .

•	 4 cm cw{Jof; lnP/ P af6 /]vf AP nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ S n] 
hgfpg'xf];\ .

•	 ljGb' Q af6 sDkf;sf] ;xfotfn] 120o sf] sf]0f agfpg'xf];\ . sf]0f BQP sf] gfk 
120° 5 .

•	 4 cm cw{Jof; lnP/ Q af6 /]vf BQ nfO{ sf6\g'xf];\ . sfl6Psf] ljGb'nfO{ R n] 
hgfpg'xf];\ . 

•	 ljGb' R / S nfO{ ?n/sf] ;xfotfn] hf]8\g'xf];\ . 

•	 ctM ;dfgfGt/ rt'e'{h PQRS sf] /rgf eof] .
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A B

S R

QP
6 cm

4 
cm

4 
cm

 

	 -cf_	cf;Gg e'hfsf] gfk / Pp6f ljs0f{sf] gfk lbOPsf] cj:yfdf 
;fdfgfGt/ rt'e'{hsf] /rgf

	 lj|mofsnfk

cf;Gg e'hf 4 cm / 6 cm / Pp6f ljs0f{sf] nDafO 7 cm u/L ;dfgfGt/ rt'e'{hsf] 
/rgf ug'{xf];\ .

r/0f

•	 v];|f lrq agfpg'xf];\ .

6 cm

D

A B

C

4 
cm 7 cm

 

•	 6cm x'g] u/L cfwf/ /]vf lvRg'xf];\ / AB gfd lbg'xf];\ . 

•	 ljGb' A af6 7 cm cw{Jof; lnP/ bfofFk6\l6 / B af6 4 cm cw{Jof; lnP/ dfly 
k6\l6 rfk lvRg'xf];\ . sfl6Psf] ljGb'nfO{ C n] hgfpg'xf];\ . 

•	 ljGb' A / C tyf B / C nfO{ hf]8\g'xf];\ . o/L ∆ABC aGof] .

•	 ca, ljGb' A af6 4 cm cw{Jof; lnP/ dflyk6\l6 / ljGb' C af6 7 cm cw{Jof; 
lnP/ afFofk6\l6 rfk lvRg'xf];\ . sfl6Psf] ljGb'nfO{ D n] hgfpg'xf];\ .

•	 ljGb' A / D tyf C / D nfO{ hf]8\g'xf];\ .

•	 ca ;dfgfGt/ rt'e'{h ABCD sf] /rgf eof] .
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6 cm

D

A B

C

4 
cm 7 cm

 

	 -O_	 Pp6f e'hf, Pp6f las0f{ / To;n] ToxL e'hf;Fu agfPsf] sf]0f 
lbOPdf 

k|Zg M cfwf/ /]vf BC = 8 cm, ∠DBC = 30° / ljs0f{ BD = 9cm ePsf] cfotsf] 
/rgf ug'{xf];\ .

r/0f

•	 BC = 8cm sf] Pp6f cfwf/ /]vf lvRg'xf];\ . 

•	 sDkf;sf] k|of]u u/L B ljGb' df 30° sf] sf]0f lvRg'xf];\ / x ;Dd nDAofpg'xf];\ .

•	 sDkf;df 9 cm nfdf] rfk lnP/ BX df sf6\g'xf];\ .

•	 C / D nfO{ ;/n /]vfn] hf]8\g'xf];\ .

•	 km]l/ ljGb' B df sDkf;sf] ;xfotfn 90° sf] sf]0f 
lvRg'xf];\ / BY /]vf tfGg'xf];\ .

•	 BY df CD a/fa/sf] rfkn] sf6\g'xf];\ / A gfd 
lbg'xf];\ .

•	 ljGb' A / D nfO{ hf]8\g'xf];\ .

•	 cfjZos ;dfgfGt/ rt'e'{h ABCD tof/ eof] .

Y
YD

CB
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cEof;sf nflu k|Zg

	 1.	 tnsf gfksf cfwf/df cfotsf] /rgf ug'{xf];\ M

-s_	 cfot ABCD df AB = 7 cm, AD = 4 cm

-v_	 nDafO 6 cm / rf}8fO 4 cm

-u_	 cf;Gg e'hfsf] gfk 8 cm / 5 cm

	 2.	 tnsf gfksf cfwf/df ju{sf] /rgf ug'{xf];\ M

-s_	 Pp6f e'hfsf] gfk 4 cm

-v_	 nDafO 4.5 cm

	 3.	 lgDglnlvt cj:yfsf ;dfgfGt/ rt'e{'hsf] /rgf ug'{xf];\ M

-s_	 cf;Gg e'hf 3 cm / 5 cm cf;Gg e'hfsf larsf] sf]0f 45° 

-v_	 cf;Gg e'hf 4 cm / 6 cm / ljs0f{ 7 cm

-u_	 Pp6f e'hf 4 cm, ljs0f{ 8 cm / ljs0f{n] 4 cm gfk ePsf] e'hf;Fu agfPsf] 
sf]0f 60° 
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	 cWoog u/f}F M

lbOPsf lrqsf] cjnf]sg u/L cfs[ltsf] gfd s] xf] < sltcf]6f e'hfn] ag]sf 5g\ < 
aGb cfs[lt x'g\ jf xf]Ogg\ < ljrf/ ug'{xf];\ .

lrqdf lbOPsf ;a} cfs[lt aGb cfs[lt x'g\ . tLgcf]6f e'hfn] ag]sf] aGb cfs[ltnfO{ 
lqe'h elgG5 . To:t} u/L rt'e'{h, k~re'h, if8\e'h cflb j|mdzM rf/cf]6f, kfFrcf]6f, 
5cf]6f e'hfaf6 ag]sf aGb cfs[lt x'g\ .

tLg jf tLgeGbf a9L e'hfn] ag]sf HofldtLo aGb cfs[ltnfO{ ax'e'h elgG5 . 
dflysf ;a} cfs[lt ax'e'h x'g\ .

ca, lgoldt ax'e'h s] xf] < eGg] af/]df x]/f}F M

23.1	lgoldt ax'e'h (Regular Polygon):

lbOPsf ax'e'hsf] cjnf]sg u/L ;f]lwPsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 s] ;a} lrqdf ePdf ax'e'hsf e'hf a/fa/ 5g\ < 

-v_	 s] ;a} lrqdf ePsf ax'e'hsf sf]0f a/fa/ 5g\ < k|f]6\ofS6/n] gfk]/ n]Vg'xf];\ .

;a} e'hf / leqL sf]0f a/fa/ ePsf] ax'e'hnfO{ lgoldt ax'e'h elgG5 .

ax'e'h 
(Polygon)kf7 23
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	 23.1.1	 lgoldt ax'e'hsf leqL sf]0fsf gfk (Measurement of 
Interior angles of regular polygon)

xl/dfof / h;jL/n] ul0ftsf lx;fasf] cEof; ;Fu} a;]/ ug{] u5{g\ . h;la/ Hofldltsf 
;d:of xn ug{ cndlng] u5{g\ . p;n] cfˆgf] sfkLdf lqe'hsf] lrq sf]b{} xl/dfofnfO{ 
s]xL lh1f;f /fV5g\ . 

h;jL/ M -lqe'hsf] lrq b]vfpFb}_ of] lqe'hsf] leqL / aflx/L sf]0f slt slt x'G5g\ < 

xl/dfof M v}, Tof] lrq b]pm t Û

h;jL/n] agfPsf] lqe'hsf 5]psf ljGb'af6 e'hf aflx/lt/ nDafO k|f]6]«S6/n] sf]0f Ps 
Ps u/L gfk]/ b]vfpFbf lrq / gfk o:tf] lyof] . 

130°

50°

70°60°

120°

110°

 

h;jL/	 M	v} s;/L gfKof} < P Û lqe'hsf] leqLsf]0f / Tof] sf]0f;Fusf] aflx/L cf;Ggsf]0f 
hf]8\bf 180° x'Fbf] /x]5 .

xl/dfof	M	xf] lg Û ca eg] d ;a} e'hf a/fa/ ePsf cfs[ltsf] leqL sf]0f / aflx/L sf]0f 
slt slt x'G5g\ < tflnsf agfpF5' x} .

h;jL/	 M	;a} e'hf a/fa/ ePsf cfs[lt eg]sf] lgoldt ax'e'h x}g t < 

xl/dfof	M	xf] t Û lgoldt ax'e'h eg]sf ;a} e'hf a/fa/ x'g] u/L agfPsf lqe'h, rt'e'h, 
k~re'h / if8\e'h x'g\ . 

		  d}n] a/fa/ gfksf afF;sf l;Gsf NofPsf] 5' . o;sf] k|of]u u/]/ ljleGg 
cfsf/ agfcf}F .



197ul0ft tx –# -sIff ^–*_ efu b'O{

tkfO{F klg a/fa/ gfk ePsf l;wf l;Gsfsf 6'j|mf cyjf ;nfOsf sfF6Laf6 lgoldt 
ax'e'h agfpg'xf];\ . 

ca, xl/dfof / h;lj/n] agfPsf tflnsf x]/f}F M

ax'e'h
e'hfsf] 
;ª\Vof

lqe'hsf]  
;ª\Vof

leqL sf]0fsf] hf]8

lqe'h 3 1 = (3 – 2) 180° = 180° × (3 – 2)

rt'e'{h 4 2 = (4 – 2) 360° = 180° × (4 – 2)

k~re'h 5 3 = (5 – 2) 540° = 180° × (5 – 2)

if8\\e'h 6 4 = (6 – 2)

n e'hf ePsf] 
ax'e'h

N n – 2 180° × (n – 2)

dflysf] tflnsfsf] cfwf/df ax'e'hfaf6 aGg ;Sg] lqe'hsf ;ª\Vof / lqe'hsf leqL 
sf]0fsf] of]ukmn (180°) sf cfwf/df ax'e'hsf leqL sf]0fsf] of]ukmn lgsfNg ;lsG5 .

o;nfO{ ;fdfGoLs/0f ubf{,
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	 ax'e'hsf leqL sf]0fsf] of]ukmn = 180 × (n – 2) eof] .

	 Ps leqL sf]0fsf] gfk = 
n – 2

n  × 180° x'G5 .

	 23.2	 lgoldt ax'e'hsf] aflx/L sf]0fsf] gfk (Measurment of 
exterior angles of regular polygon)

	 lj|mofsnfk  

•	 Pp6f lgoldt lqe'h agfpg'xf];\ . 

•	 lqe'hsf 5]psf ljGb'af6 e'hf aflx/lt/ nDafP/ aflx/L sf]0f agfpg'xf];\ . 

•	 aflx/L sf]0f s;/L lgsfNg ;lsPnf < kQf nufpg'xf];\ . 

120°

60°

60°60°

120°

100°

xfdLnfO{ yfxf 5, 

		  leqL sf]0f ± aflx/L sf]0f =180° 

or,	 aflx/L sf]0f ± 180o — leqL sf]0f 

or,	 aflx/L sf]0f = 180° – 
(n – 2)180°

n   

or,	 aflx/L sf]0f = 
180°n –180°n + 360°

n  

∴ 	 aflx/L sf]0f = 
360°

n  x'G5 .

∴ s'g} klg lgoldt ax'e'hsf] aflx/L sf]0fsf] gfk kQf nufpg, aflx/L sf]0f = 
360°

n  
x'G5 .
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	 pbfx/0f 1  

e'hfsf] ;ª\Vof 6 ePsf] lgoldt ax'e'hsf] leqL sf]0fsf] of]ukmn slt x'G5 < kQf 
nufpg'xf];\ .

;dfwfg M oxfF, ax'e'hsf] e'hfsf] ;ª\Vof (n) = 5

ax'e'hsf] leqL sf]0fsf] of]ukmn  < 

xfdLnfO{ yfxf 5, 

leqL sf]0fsf] of]ukmn	 = (n – 2) × 180°
 	 = (6 – 2) × 180°
	 = 4 × 180° 

	 = 720° 

	 pbfx/0f 2 

e'hfsf] ;ª\Vof 5 ePsf] lgoldt ax'e'hsf] aflx/L sf]0fsf] gfk slt x'G5 < kQf 
nufpg'xf];\ .

;dfwfg M 

oxfF, ax'e'hsf] e'hfsf] ;ª\Vof (n) = 6

ax'e'hsf] aflx/L sf]0fsf] gfk Ö <

xfdLnfO{ yfxf 5, 

aflx/L sf]0fsf] gfk	=  
360°

n

	 = 
360°

5  

	 = 72° 
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	 1.	 lbOPsf ax'e'hsf e'hfsf] ;ª\Vof / ax'e'hsf] gfd n]Vg'xf];\  M

	 -s_	 -v_	 -u_	 -3_

 

	 2.	 tnsf lgoldt ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf 
leqL sf]0fsf] gfk lgsfNg'xf];\ M

-s_ n = 7 	  	 -v_ n = 8  	  	 -u_ n = 10

	 3.	 tnsf lgoldt ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf 
aflx/L sf]0fsf] gfk lgsfNg'xf];\ M

-s_ n = 5	  	 -v_ n = 8  	  	 -u_ n = 12 

	 4.	 tnsf ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf leqL sf]0fsf] 
of]u lgsfNg'xf];\ . 

 -s_ n = 5 	 	 -v_ n = 8  	 -u_ n = 10 	  	 -3_ n = 12

	 5.	 tnsf ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf aflx/L  
sf]0fsf] of]u lgsfNg'xf];\ . 

 -s_ n = 6 	 	 -v_ n = 9  	 -u_ n = 10 	  	 -3_ n = 12
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	 kl/ro

tn lbOPsf cfs[ltdWo] s'g s'g p:t} cfsf/sf / a/fa/ gfksf 5g\ < 5'6\ofpg'xf];\ .

      lrq I		            lrq II			              lrq III

dfly lbOPsf ;a} cfs[lt p:t} 5g\ t/ a/fa/ gfksf 5}gg\ . lrq I / II sf cfs[lt p:t} 
5g\ t/ a/fa/ 5}gg\ . lrq II / III sf cfs[lt p:t} / a/fa/ gfksf 5g\ . o;/L p:t} 
cfsf/ / a/fa/ gfksf cfs[ltnfO{ cg'¿k cfs[lt elgG5 .

p:t} cfsf/ / a/fa/ gfk ePsf cfs[ltnfO{ cg'¿k cfs[lt elgG5 .

	 lj|mofsnfk 1 

tn lbOPsf s'g s'g hf]8L cfs[lt cg'¿k 5g\ < n]Vg'xf];\ .

     lrq I		            lrq II			              lrq III

cg'¿ktf  
(Congruencey)kf7 24
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	 24.1	 cg'¿k lqe'h (Congruent Triangles)

	 lj|mofsnfk 2 

•	 tkfO{Fsf] Hofldlt afs;df ePsf] ;]6:Sjfo/ lng'xf];\ . 

•	 ;]6:Sjfo/nfO{ sfkLdf /fv]/ aflx/L 3]/fsf] 6]«l;ª\ u/L b'O{cf]6f lqe'h agfpg'xf];\  .

•	 b'j} lqe'hsf] km/s km/s gfd lbg'xf];\ .

M N

LA

CB

•	 s}FrLsf] ;xfotfn] b'j} lqe'hnfO{ sf6\g'xf];\ .

•	 Pp6f lqe'h dfly csf{] lqe'h vK6ofP/ bfFHg'xf];\ / tnsf] tflnsf eg'{xf];\ M 

∆ LMN sf],

ljGb' L dfly lqe'h ABC sf] laGb ======= 5 .

ljGb' M dfly lqe'h ABC sf] ljGb' ======== 5 .

ljGb' N dfly lqe'h ABC sf] ljGb' ====== 5 .

To:t} u/L lqe'h LMN sf],

e'hf LM dfly lqe'h ABC sf] e'hf ========== 5 .

e'hf MN dfly lqe'h ABC sf] e'hf =========== 5 .

•	 e'hf LN dfly lqe'h ABC sf] e'hf ======== 5 .

•	 lqe'h ABC / lqe'h LMN s:tf lqe'h x'g\ < lgisif{ n]Vg'xf];\ .

lrqdf, ∆ABC / ∆LMN p:t} cfsf/ / a/fa/ gfksf 5g\ . To;}n] ∆ABC / ∆LMN 
cg'¿k lqe'h x'g\ .

dflysf] lrqaf6, 

AB = LM 	∠A = ∠L



203ul0ft tx –# -sIff ^–*_ efu b'O{

BC=MN	 ∠B = ∠M	

AC = LN 	 ∠C = ∠N  kfOof] .

o;/L x]bf{ cg'¿k lqe'hsf e'hf / sf]0f Pscsf{;Fu cnu cnu ¿kdf a/fa/ x'Fbf 
/x]5g\ . 

oxfF, AB / LM, BC / MN, AC / LN ;ª\ult e'hf x'g\ eg] ∠A / ∠M, ∠C / ∠N 
;ª\ult sf]0f x'g\ .

p:t} cfsf/ / a/fa/ gfk ePsf b'O{ lqe'hnfO{ cg'¿k lqe'h elgG5 . cg'¿k lqe'hsf 
;ª\ult sf]0f / ;ª\ult e'hf a/fa/ x'G5g\ . olb b'O{ lqe'h ∆ABC / ∆LMN cg'¿k eP 
;ª\s]tdf ∆ABC ≅ ∆LMN n]lvG5 .

	 24.1.1	 cg'¿k lqe'hsf] k/LIf0f (Test of Congruency of 
Triangles)

	 k/LIf0f I M -e'=e'=e'= tYosf] k/LIf0f_

ljlwM ;j{k|yd km/s km/s gfksf e'hf ePsf] Pp6f lqe'h ABC agfpg'xf];\ M

B C

A

Q R

P

• 	 ca AB, BC / AC ;Fu j|mdzM a/fa/ x'g] u/L e'hf PQ, QR / PR ePsf] 
∆PQR agfpg'xf];\ .

•	 rfFbsf] k|of]uaf6 b'j} lqe'hsf k|To]s sf]0fnfO{ gfKg'xf];\ . s] lgisif{ cfpF5 < 
n]Vg'xf];\ .

lgisif{ M 

∆ABC sf tLgcf]6f e'hf / ∆PQR sf tLgcf]6f e'hf;Fu cnu cnu a/fa/ ePsf] 
cj:yfdf ;ª\ult sf]0fsf] gfk klg a/fa/ x'G5 . To;}n] ∆ABC / ∆PQR cg'¿k 
x'G5g\ .
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olb Pp6f lqe'hsf tLgcf]6f e'hf csf{] lqe'hsf tLgcf]6f e'hf;Fu cnu cnu 
cfk;df a/fa/ 5g\ eg] pSt b'O{ lqe'h cg'¿k x'G5g\ . o;nfO{ -e'hf, e'hf, e'hf_ jf 
5f]6s/Ldf e'=e'=e'= (s.s.s) tYo elgG5 .

	 k/LIf0f IIM -e'=sf]=e' tYo sf] k/LIf0f_

lrqdf, ∆PQR / ∆XYZ df, 

PQ = XY, ∠PQR = ∠XYZ / 

QR = YZ lbOPsf] 5 .

•	 b'j} lqe'haf6 afFsL efusf] gfk ?n/ / k|f]6\ofS6/n] gfk]/ x]g'{xf];\ . 

•	 s] afFsL ;ª\ult e'hf / ;ª\ult sf]0f a/fa/ cfpF5 <

•	 kSs} klg tkfO{Fn] gfKbf a/fa/ cfof] xf]nf, x}g <

Pp6f lqe'hsf] Pp6f sf]0f / Tof] sf]0f agfpg] e'hf csf{] lqe'hsf Pp6f sf]0f / 
Tof] sf]0f agfpg] e'hf cnu cnu a/fa/ 5g\ eg] tL lqe'h cg'¿k x'G5g\ . To;}n], 
∆PQR ≅ ∆XYZ 5 .

	 k/LIf0f III M sf]= e'= sf] tYosf] k/LIf0f

R ZQ Y

P X

 

dflysf] lrqdf, ∠Q = ∠Y, e'hf QR = e'hf YZ / ∠P = ∠Z eP ∆PQR ≅ ∆XYZ 
x'G5 . lsg xf]nf < oL b'O{ lqe'hsf afFsL efu gfk]/ x]g{] xf] eg] ;a} ;ª\ut e'hf tyf 
sf]0f cnucnu a/fa/ x'G5g\ . tkfO{F cfkm}F gfk]/ x]g'{xf];\ . 

P X

Y ZQ R
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To;}n], 

sf]=e'=sf]= Pp6f lqe'hsf b'O{cf]6f sf]0f / To;df k/]sf] e'hf csf{] lqe'hsf b'O{cf]6f 
sf]0f / To;df k/]sf] e'hf;Fu j|mdzM cnu cnu a/fa/ 5g\ eg] tL b'O{ lqe'h 
sf]=sf]=e'=sf]= tYoaf6 cg'¿k x'G5g\ . 

	 k/LIf0f IV M ;=s=e'= tYosf] k/LIf0f
A

B C

P

Q R  

dfly b'O{cf]6f ;dsf]0f lqe'h ABV / PQR lbOPsf] 5 . h;df s0f{ AC = s0f{ PR, 
e'hf AB = e'hf PQ / ∠B = ∠Q 5 . oL b'O{ lqe'hsf afFsL ;ª\ut efu gfk]/ x]g{] xf] 
egL lgisif{df oL b'j} cg'¿k ePsf] b]lvG5 . To;}n], 

;=s=e'= M Pp6f ;dsf]0f lqe'hsf] s0f{ / Pp6f e'hf csf{] ;dsf]0f lqe'hsf] s0f{ / Pp6f 
e'hf;Fu j|mdzM cnu cnu a/fa/ 5g\ eg] tL lqe'h cg'¿k x'G5g\ .

k/LIf0f V M e'=sf]=sf]= tYosf] k/LIf0f

CB

A

RQ

P

 

dflysf] lrqdf e'hf AB = e'hf PR, ∠B = ∠Q / ∠C = ∠R eP ∆ABC ≅ ∆PQR           
x'G5 . lsg xf]nf < oL b'O{ lqe'hsf afFsL ;ª\ut efu gfk]/ x]g{] xf] eg] lgisif{df oL b'j} 
cg'¿k ePsf] b]lvG5 . 

e'=sf]=sf] M Pp6f lqe'hsf] Pp6f e'hf To;df k/]sf] Pp6f sf]0f / To;sf] ;Dd'vsf]0f 
csf{] lqe'hsf] Pp6f e'hf, To;df k/]sf Pp6f sf]0f / To;sf] ;Dd'v sf]0f j|mdzM cnu 
cnu a/fa/ 5g\ eg] tL b'O{ lqe'h cg'¿k x'G5g\ . 
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	 pbfx/0f 1

tn lbOPsf hf]8L lqe'h s'g tYosf] cfwf/df cg'¿k x'G5g\ < sf/0f;lxt n]Vg'xf];\ . 

;dfwfg 

-s_ 

 

D

E F

G

H I

-v_ 

 

D

E F

X

Y Z

-u_

 B C

A

E F

D

-3_ 

 X Y

W

D E

C
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cEof;sf nflu k|Zg

	 1.	 tn lrqdf lbOPsf hf]8L lqe'h ∆ABC / ∆DEF s'g tYosf 
cfwf/df cg'¿k x'G5g\ < n]Vg'xf];\ .

-s_						      -v_

A D E

F

X L

Y Z M NB C                    	

-u_							        3_
A D

P L

Q R M N B EC F

	 1.	 lrqdf ∆ABC ≅ ∆DEF 5g\ eg]

-s_	 AB sf] ;ª\ut e'hf s'g 5 <

-v_	 ∠BAC sf] ;ª\ut sf]0f s'g xf] < n]Vg'xf];\ .

 B C

A

Y Z

X
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	 1.	 lbOPsf] lrqdf ∆ABC ≅ ∆DEF eP x / y sf] dfg kQf 
nufpm M

B C

A
2.3

 cm

x + 2.3 cm 5.6 cm

68°

89°

y + 1.5 cm

E F

D

pQ/

1.	 -s_ ;=s=e'=	 -v_ sf]=e'=sf] 	 -u_  e'=e'=e'=	 -3_ ;=s=e'=         

2.	 -s_  xy	 -v_ ∠YXZ	

3.	 -s_  x = 3.3 cm, y = 2 cm	 -v_ ∠YXZ
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	 kl/ro M

C

R

P QA B

Pp6f kmf]6f]skL k]k/ lng'xf];\ / To;df km/s km/s gfk ePsf b'O{cf]6f /]vfv08 AB / 
PQ lvRg'xf];\ . 

ca lrqdf b]vfPsf] h:t} u/L ljGb' A / P df ;fy} B / Q df ;dfg x'g] u/L lglZrt 
gfksf sf]0f lvRg'xf];\ / sf]0fsf afx' sfl6Psf ljGb'nfO{ j|mdz M C / R gfds/0f 
ug'{xf];\ . s:tf] cfs[lt aGof] < s] b'j} cfs[lt ;dfg lsl;dsf 5g\, 5nkmn ug'{xf];\ . 
ca tkfO{FFn] agfPsf tL b'O{ lqe'hnfO{ sf6]/ lgsfNg'xf];\ / tL lqe'hnfO{ Ps csf{dfly 
vK6fO{ lgDglnlvt k|Zgdf ljrf/ ug'{xf];\ M

-s_	 s] b'j} lqe'hsf] cfsf/ Ps} lsl;dsf 5g\ <

-v_	 lqe'h ABC / lqe'h PQR df s'g s'g sf]0f cfk;df a/fa/ 5g\, kQf nufpg'xf];\ . 

-u_	 s] AB / PQ, BC / QR  tyf AC / PR sf nDafO a/fa/ 5g\ < 

-3_	 b'j} lqe'hsf ;a} e'hfsf gfk lng'xf];\ .

-ª_	 lqe'h ABC / lqe'h PQR df a/fa/ sf]0fsf ;Dd'v e'hfsf] cg'kft lgsfNg'xf];\ .

-r_	 a/fa/ sf]0fsf ;Dd'v e'hfsf] cg'kftsf] ;DaGw s:tf] b]lvG5 < 

dfly lbOPsf ∆ABC /  ∆PQR ;d¿k lqe'h x'g\ . h;df ∠BAC = ∠QPR, ∠ABC 
= ∠PQR / ∠ACB = ∠PRQ  x'g'sf ;fy} QR = PR= PQ klg 5g\ . oxfF a/fa/ sf]0f 
A / P, B / Q tyf C / R ;ª\ult sf]0f x'g\ eg] a/fa/ sf]0fsf ;Dd'v e'hf BC / QR, 
AC / PR tyf AB / PQ ;ª\ult e'hf x'g\ . ;d¿k lqe'hdf a/fa/ sf]0fnfO{ ;ª\ult 
sf]0f / a/fa/ sf]0fsf] ;Dd'v e'hfnfO{ ;ª\ult e'hf elgG5 . b'O{ lqe'hsf ;ª\ult sf]0f 

;d¿k  lqe'h  
(Similar triangles)kf7 25
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a/fa/ / ;ª\ult e'hf ;dfg'kftdf ePdf tL b'O{ lqe'hnfO{ ;d¿k lqe'h elgG5 . 

;d¿k lqe'h ABC / PQR nfO{ ;ª\s]tdf ABC ~ PQR n]lvG5 . 

	 pbfx/0f 1

lbOPsf] ∆ABC ~∆ PQR 5g\ eg] P
A C

B

80°

40°
60°

P

Q R

40°

60°

 

-s_  ;ª\ult sf]0f tyf e'hfsf  gfd n]Vg'xf];\ .

-v_  ∠PRQ sf] gfk klg kQf nufpg'xf];\ .

;dfwfg	 M oxfF ∆ABC ~ ∆PQR 5 . 

-s_	 To;}n] a/fa/ sf]0f A / P, C / Q tyf B / R ;ª\ult sf]0f x'g\ eg] a/fa/ sf]0fsf 
;Dd'v e'hf BC / QR, AC / PQ tyf AB / PR ;ª\ult e'hf x'g\ .

	 ⸫ ∠ABC = ∠PRQ = 80° x'G5 . 

	 pbfx/0f 2  

olb lbOPsf] lqe'h ABC ~ DEF eP DF sf] gfk kQf nufpg'xf];\ M  
D

A

B CE F

8 c
m

4 c
m

3 cm
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;dfwfg 

oxfF ∆ABC ~∆ DEF / ∠B = ∠E,  ∠C = ∠F
AB
DE = 

AC
DF [⸫ ;d¿k lqe'hsf ;ª\ult e'hfsf] cg'kft a/fa/ x'g] ePsfn]]

4
8 = 

3
DF  ⸫ DF = 6  

cEof;sf nflu k|Zg

	 1.	 lbOPsf hf]8L lqe'h ;d¿k 5g\ eg] ltgsf ;ª\ult sf]0f tyf 
e'hfsf] gfd n]Vg'xf];\ M

-s_ 	 P

Q R

G

E F

 

-v_  	

A

B

C
E

F
G
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	 2.	 lbOPsf ;d¿k lqe'hsf] ;ª\ult e'hfsf] cg'kft slt x'G5, kQf 
nufpg'xf];\ .

3 cm

12 cm

	 3.	 lbOPsf lqe'h ;d¿k 5g\ eg] yfxf gePsf] e'hfsf] dfg kQf 
nufpg'xf];\ M

10 cm 4 cm

4 cm

5 cm y

2 cm  

	 4.	 ;Fu}sf] ∆PQR∼∆XYZ lrqdf 5g\ eg] tnsf k|Zgsf] pQ/ 
n]Vg'xf];\ M  

-s_	 ;ª\ult e'hfsf] cg'kft lgsfNg'xf];\ .

-v_	 ∠PQR sf] dfg kQf nufpg'xf];\ .	

8 cm

75°75°

85°P

Q R Z Y

X

8 cm 16 cm
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pQ/

1.	 -s_ xy	 -v_ ∠XYZ     -u_ 
PQ
GQ   = 

QR
EF  = 

PR
GG   

2.	 -s_  1:4	 -v_ ∠YXZ    

3.	 Y = 8 cm 

4.	 -s_  1:2	 -v_∠PQR = 85°
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7f]; j:t' 
(Solids)kf7 26

	 tn 7f]; j:t'sf lrq lbOPsf] 5 . pSt 7f];j:t'sf] cjnf]sg u/L 
;f]lwPsf k|Zgdf ljrf/ ug'{xf];\  M

-s_	 tkfO{Fn] lrqsf] h:tf] cfs[lt jf 7f]; j:t' b]Vg'ePsf] 5 < b]Vg'ePsf] 5 eg] sxfF 
sxfF b]Vg'ePsf] 5 <   

-v_	 lbOPsf cfs[ltdf s:tf s:tf ;tx 5g\ < sltcf]6f ;tx ldn]/ ag]sf 5g\ < 

ca, xfdL tkfO{Fn] Dfly b]Vg'ePsf 7f]; cfj[mlt s] s] x'g\ / oL 7f]; j:t'nfO{ ul0ftLo 
efiffdf s:tf] cfsf/ elgG5 < eGg] af/]df cWoog u/f}F M

	 26.1  lqe'hfsf/ lk|Hd (Triangular prism)

clgtfn] k|wfgfWofkssf] 6]andf /flvPsf] gfd Kn]6 x]l//x]sL x'lG5g\ . TolQs}df ;/ 
cfOk'Ug'x'G5  . k|wfgfWofks ;/ / clgtf larsf] ;+jfbnfO{ tn k|:t't ul/Psf] 5 . 

clgtf	 M	 gd:sf/ ;/ Û

;/ 	 M	 gd:sf/, gd:sf/ Û clg clgtf ltdL 
oxfF s] ul//x]sL 5f} <

clgtf 	 M	 ;/, d}n] xh'/sf] 6]andf /flvPsf] of] 
gfd Kn]6nfO{ ul0ftLo efiffdf s:tf] cfsf/ elgG5 < eGg] ;f]Rb} 5' .

;/ 	 M	 P Û n x]/]/ eg x} t <

	  	 -s_ o;df sltcf]6f ;dtnLo ;tx 5g\ < tL s:tf s:tf cfsf/sf 5g\ < 
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clgtf	 M	 o;df b'O{cf]6f lqe'h / tLgcf]6f cfotsf/ ;tx 5g\ . x}g t ;/ < 

;/ 	 M	 xf] lg clgtf, x]/ t, cfwf/df ePsf b'O{cf]6f lqe'h Ps cfk;df cg'¿k 
5g\ .

clgtf	 M	 P Û b'j} lqe'h a/fa/ /x]5g\ x} ;/ .

;/ 	 M	 xf] lg Û o;/L cfwf/df b'O{cf]6f cg'¿k lqe'hsf/ 
;tx / tLgcf]6f cfotx¿ ldn]/ ag]sf] aGb 7f]; cfs[ltnfO{ lqe'hfsf/ 
lk|Hd elgG5 . a'‰of} t < 

clgtf	 M 	 a'FemF], wGojfb ;/ .

;dtnLo ;txn] ag]sf] 7f];j:t' lk|Hd xf] . o;df lqe'hsf/ / cfotsf/ u/L b'O{ 
k|sf/sf ;tx 5g\ . dflyNnf] ;tx / tNnf] ;txdf ePsf lqe'h cg'¿k 5g\ . 
logLx¿nfO{ lk|Hdsf] cfwf/ elgG5 . cfwf/ afx]ssf] ;txx¿nfO{ 58\s] ;tx elgG5 . 
o;/L lk|Hdsf] cfwf/df lqe'h ePdf To:tf] 7f]; j:t'nfO{ lqe'hsf/ lk|Hd elgG5 . 

C

B

A

Q

Q

P

lrqdf, ABC / PQR lqe'h x'g\ eg] APRC, APQB, BCRQ tLgcf]6f cfot x'g\ . 
oL 5 cf]6f ;tx ldn]/ ag]sf] 7f]; cfs[lt g} lqe'hfsf/ lk|Hd xf] .

	 26.2	 lk/fld8 (Pyramid)

tn 7f];j:t'sf] cfs[lt lbOPsf] 5 . cjnf]sg ug'{xf];\ / ;f]lwPsf k|Zgdf ljrf/  
ug'{xf];\  M

-s_	 tkfO{Fn] lrqsf] h:tf] cfs[lt jf 7f];j:t' b]Vg'ePsf] 5 < b]Vg'ePsf] 5 eg] sxfF 
sxfF  b]Vg'ePsf] 5 <
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-v_	 dflysf cfs[ltdf s:tf s:tf ;tx 5g\ < sltcf]6f ;tx ldn]/ ag]sf 5g\ < 

	 lbOPsf cfs[lt lk/fld8sf x'g\ . b'j} lk/fld8df cfwf/sf ;tx ax'e'h 5g\ . 
lk/fld8df cfwf/afx]s lqe'hfsf/ 58\s] ;tx (Lateral Surface) 5g\ . 58\s] 
;txsf] Pp6f ;femf zLif{ljGb' 5 . ;fy} 7f8f] prfO cfwf/sf] ;tx;Fu nDa klg 
5 .

cfwf/ ax'e'h ePsf] / 58\s] ;txsf] Pp6f ;femf zLif{ljGb' ePsf] lqcfoflds 
7f];j:t'nfO{ lk/fld8 elgG5 . lk/fld8sf] gfd o;sf] cfwf/sf] ax'e'hsf] 
cfsf/cg';f/ x'G5 . h:t} M lk/fld8sf] cfwf/ lqe'h ePdf lqe'hfsf/ lk/fld8, 
lk/fld8sf] cfwf/ cfot ePdf cfotsf/ lk/fld8 / lk/fld8sf] cfwf/ ju{ ePdf 
juf{sf/ lk/fld8 elgG5 . 

	 pbfx/0f 1 

lrqdf, 

ju{ cfsf/sf] cfwf/ ePsf] lk/fld8 b]vfOPsf] 5 . hxfF, cfwf/df 
ju{ PQRS 5 / o;sf cGo ;txx¿ lqe'h 5g\ / ltgL o;k|sf/ 
5g\ M 

∆POS,∆SOR,∆POQ / ∆POQ

cEof;sf nflu k|Zg

	 1	 tn lrqdf lqe'hfsf/ cfwf/ ePsf lk|Hd lbOPsf] 5 . pSt 
lrqsf] cjnf]sg u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

O

P Q

RS
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-s_	 lqe'hfsf/ cfwf/ ePsf lk|Hdsf ;a} ;txsf] gfd n]Vg'xf];\ .

-v_	 lqe'hfsf/ cfwf/ ePsf lk|Hddf s'g s'g ;tx 
cg'¿k 5g\ <

-u_	 lqe'hfsf/ cfwf/ ePsf lk|Hddf lsgf/f, ;tx 
lqe'hfsf/ cfwf/ ePsf] / zLif{sf]0fsf] ;DaGw 
n]Vg'xf];\ .  

	 2.	 tn lrqdf cfotfsf/ cfwf/ ePsf lk/fld8 lbOPsf] 5 . pSt 
lrqsf] cjnf]sg u/L tn ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

-s_	 lqe'hfsf/ cfwf/ ePsf lk|Hd / cfotfsf/ cfwf/ ePsf lk/fld8sf ;a}  ;txsf] 
gfd n]Vg'xf];\ .

-v_	 lqe'hfsf/ cfwf/ ePsf lk|Hd / cfotfsf/ cfwf/ ePsf lk/fld8df s'g 
cfotfsf/ cfwf/ ePsf] s'g ;tx cg'¿k 5g\ <	

-u_	 lqe'hfsf/ cfwf/ ePsf lk|Hd / cfotfsf/ cfwf/ ePsf lk/fld8df lsgf/f, 
;tx / zLif{sf]0fsf] ;DaGw n]Vg'xf];\ .

	 26.3	;f]nL (Cone) 

lrqdf cfO;lj|mdsf] ;f]nL / hGdlbgdf k|of]u ul/g] 6f]kL lbOPsf] 5 . 

s] logLx¿sf cfsf/ ;dfg 5g\ < oL s:tf cfsf/sf 7f]; j:t' x'g\ < lrqdf 
lbOPsf cfs[lt ;f]nL x'g\ .

	 lj|mofsnfk 1 

•	 Pp6f cfotfsf/ sfuhdf Pp6f j[Q lvRg'xf];\ .

•	 lrqdf b]vfOPsf] h:t} u/L j[Qsf] s]Gb|df ∠AOB lvr]/ 
AOB sf6\g'xf];\ . 

•	 ca pSt 6'j|mfnfO{ hf]8]/ AO / OB nfO{ hf]8\g'xf];\ . 

•	 s]sf] gd'gf aGof] xf]nf < 

R

T
C

A

B
O
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AB sf] gfk a/fa/sf] kl/lw x'g] j[Qfsf/ cfwf/ ePsf] ;f]nL aGof] .

lrqdf Pp6f ;f]nL b]vfOPsf] 5 . h;df cfwf/sf] j[Qsf] cw{Jof; (OB) = r 5 . 
zLif{ljGb' A b]lv j[Qsf] s]Gb|df hf]l8Psf] /]vf AO nfO{ ;f]nLsf] prfO (h) elgG5  .

A

C BO

prfO

cy{Jof;  

	 26.4  a]ngf (Cylinder)

lrqdf Aof8ldG6gsf] ss{ /fVg] efF8f], af;sf] 9'ª\u|f] lbOPsf] 5 .  s]  
logLx¿sf cfsf/ ;dfg 5g\ < oL s:tf cfsf/sf 7f]; j:t' x'g\ < cg'dfg 
ug{'xf];\ .

lbOPsf cfs[lt a]ngf x'g\ . 

b'O{cf]6f ;dfgfGt/ j[Qfsf/ ;tx / Pp6f aj|m ;tx ePsf] 7f]; cfs[ltnfO{ 
a]ngf (Cylinder) elgG5 .

jj|m ;tx

j[Qfsf/ ;tx

j[Qfsf/ ;tx
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7f]; cfs[ltsf hfnL 
(Nets of Solids)kf7 27

	 kl/ro M

8f]Ndf cfkm"n] kl9;s]sf] HofldtLo 7f]; j:t' 3g, if8\d'vf, ;f]nL, a]ngf, lqe'hfsf/ 
lk|Hd / lk/fld8sf] cfs[lt agfpFb} lyOg\ . cdgn] tL 7f]; j:t'sf hfnL s:tf x'G5g\, 
agfpm t eg] . 8f]NdfnfO{ yfxf lyPg clg cdgn] o;/L agfP/ b]vfP . tn lbOPsf lrq 
x]/]/ xfdL klg agfcf}F M

	 -s_	 3g (Cube)  

cdgn] 3gfsf/ Pp6f a6\6f lnP/ To;nfO{ vf]n]/ b]vfP . o;nfO{ vf]n]/ x]l/of] eg] 
s:tf] b]lvG5 xf]nf < ljrf/ ug'{xf];\ . 

3gfsf/ a6\6fnfO{ vf]Nbf ag]sf] of] lrqnfO{ hfnL elgG5 . 
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3gsf] hfnLafx]s c¿ klg hfnL x'G5g\ ls < vf]hL ug'{xf];\ .

	 -v_	 if8\d'vf (Cuboid) 

sfuh k6\ofP/ agfOPsf] if8\d'vfsf] lrq lbOPsf] 5 . 
o;nfO{ vf]n]/ x]l/of] eg] s:tf] b]lvG5 xf]nf < if8\d'vfsf/ 
a6\6fnfO{ sf6]/ ;a} kf6f vf]Nbf s:tf] b]lvG5 < tkfO{Fn] 
klg k|of; ug'{xf];\ x} . 

cdgn] if8\d'vfsf/ Pp6f a6\6fnfO{ lnP/ To;nfO{ vf]n]/ b]vfP . pgn] o:tf] cfj[mlt 
kfP5g\, h'g tn tflnsfdf b]vfOPsf] 5 . if8\d'vfsf/ a6\6fnfO{ vf]Nbf ag]sf] of] 
lrqnfO{ hfnL elgG5 . 
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	 -u_	 a]ngf (Cylinder) 

cdgn] Aof8ldG6gsf] ss{ /fVg] a6\6fnfO{ sf6]/ x]bf{ o:tf] cfj[mlt kfP5g\ .

a]ngfsf] hfnL                               a]ngf

-c_	 o;sf ;a} efunfO{ sfuhn] k'/} 9fSg] u/L  6fF;]/ k'gM lgsfNg] xf] eg] s:tf] b]lvG5  
xf]nf <

-cf_	a]ngf agfpg] o;afx]s c¿ klg hfnL  x'G5g\, vf]Hg'xf];\ . 

-O_	 pSt a]ngfsf] hfnLaf6 a]ngfsf] lgdf{0f ug'{xf];\ .

	 -3_	 lqe'hfsf/ lk|Hd (Triangular prism)

lqe'hfsf/ lk|Hdsf] hfnL            lqe'hfsf/ lk|Hd
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	 -ª_	 lk/fld8 (Pyramid) 

lk/fld8sf] hfnL                       lk/fld8

       

	 -r_	 ;f]nL (Cone) 

;f]nLsf] hfnL                    ;f]nL

  

cEof;sf nflu k|Zg

	 1.	 tnsf 7f]; cfs[ltsf] hfnL agfpg'xf];\ M 

-s_ 3g 		 -v_ a]ngf 	      -u_ if8\d'vf

-3_ ;f]nL	 -ª_ ld/fld8	      -r_ lqe'hfsf/ lk|Hd
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	 2.	 tn lbOPsf hfnL s'g 7f]; cfs[ltsf x'g\ < n]Vg'xf];\ M

	

	 3.	 kl/of]hgf sfo{ 

afSnf] sfuhdf tn lbOPsf 7f]; cfs[ltdWo] s'g} Ps hfnL 6]«; u/L sf6]/ k6\ofpg'xf];\ 
/ gfd klg n]Vg'xf];\  clg ;Dks{ sIffdf ;xhstf{nfO{ b]vfpg'xf];\ .

-s_ 3g 			  -v_ a]ngf 		  -u_ if8\d'vf

-3_ ;f]nL	          -ª_ lk/fld8

pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .
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	 kl/ro M 

;Fu}sf] lrqdf Pp6f u|fkmsf] gd'gf b]vfOPsf] 5 . lrqdf b'O{cf]6f l;wf /]vf XX' / YY' 
cfk;df ;dsf]0f x'g] u/L ljGb' O df k|ltR5]bg ePsf 5g\ . ljGb' O nfO{ pb\ud ljGb' 
elgG5 . cfk;df O df k|ltR5]lRbt e'hfnfO{ cIf (Axes) elgG5 . XX' nfO{ X cIf 
/ YY' nfO{ Y cIf elgG5 . OX nfO{ wgfTds X-cIf / OX' nfO{ C0ffTds X- cIf 
elgG5 . To:t}, OY nfO{ wgfTds Y  cIf / OY' nfO{ C0ffTds Y- cIf elgG5 . l;wf 
/]vf XX' / YY' cfk;df ;dsf]0f x'g] u/L ljGb' O df k|ltR5]bg x'Fbf hDdf 4 cf]6f efu 
b]lvPsf 5g\ . tL XOY, YOX', XOY / Y'OX x'g\ . lognfO{ j|mdzM klxnf], bf];|f], 
t];|f] / rf}yf] rt'yf{+z elgG5 . o;/L pb\ud ljGb' O af6 bfofFlt/ hfFbf wgfTds lbzf 
x'G5 eg] afofFlt/ hfFbf C0ffTds lbzf x'G5 . To;} u/L pb\ud ljGb' O af6 dfly wgfTds 
lbzf dflgG5 eg] tn C0ffTds lbzf dflgG5 .

  

	 28.1	 b'O{ ljGb' larsf] b'/L (Distance between two points)

A(x1, y1) / B(x2, y2) b'O{ ljGb' 5g\ . oL b'O{ ljGb'sf] b'/L s;/L lgsfNg] <

lgb{]zfª\s 
(Co-ordinater)kf7 28
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 lrqdf XOX' / YoY' j|mdzM X – cIf / Y – cIf x'g\ . A(x1, y1) / B(x2, y2) 
b'O{cf]6f ljGb' lncf}F ca AP ⊥ OX,  BQ ⊥ OX / AC ⊥ BQ lvrf}F .

∴	 OP = x1, AP = y1,	B(x ,y )

	 OQ = x2, BQ = y2, 

	 CQ = AP = y1,

	 AC = PQ = OQ – OP = x2 – x1

	 BC = BQ – CQ = y2 – y1  xG'5 . 

ca ;dsf]0f lqe'h ACB df, 

kfOyfuf]/; ;fWocg';f/ 

AB2 	= AC2 + BC2   

	 = (x2 – x1)
2 + (y2 – y1)

2 

	 ctM b'O{ ljGb' A / B larsf] b'/L, 

∴	 AB = √(x2 – x1)
2 + (y2 – y1)

2   

o;/L ljGb' A(x1,y1) af6 B(x2, y2) ;Ddsf] b'/L d(AB) n] hgfOG5 . h;sf] dfg 

d(AB)= √(x2 – x1)
2 + (y2 – y1)

2    x'G5 .

	 pbfx/0f 1  

ljGb' A(3, 4) / B(7, 8) larsf] b'/L kQf nufpg'xf];\ M 

;dfwfg M

	 oxfF 	 x1 = 3, 		  y1 = 4

		  x2 = 7, 		  y2 = 8

AB sf] b'/L d (AB) = ?
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;"qcg';f/,

	 pbfx/0f 2 

olb Pp6f j[Qsf] s]Gb| O(5,5) / kl/lwsf] ljGb' B(10,17) kg{] j[Qsf] cw{Jof; slt 
xf]nf  < 

;dfwfg 

	 oxfF,    x1 = 5 		 y1 = 5

		  x2 = 10	 y2 = 17

V;"qcg';f/,

	 pbfx/0f 3  

x cIfsf] 6 PsfOdf ljGb' A / Y cIfsf] 8 PsfOdf ljGb' B 5 . ljGb' A / B larsf] 
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b'/L kQf nufpg'xf];\ M 

;dfwfg 

oxfF, 	 x1 = 6 		 y1 = 0

		  x2 = 0		  y2 = 8

xfdLnfO{ yfxf 5,

cEof;sf nflu k|Zg

	 1.	 tn lbOPsf ljGb'larsf] b'/L kQf nufpg'xf];\ M

-s_ (–5, –4) / (5, 4) 		  -v_ (–4, 4) / (3, 4)

-u_ (1, –2) / (5, –6)	 	 -3_ (2, 4) / (4, 0)

	 2.	 -s_	 x cIfdf 5 PsfOdf kg{] ljGb' P / Y cIfdf 4 PsfOdf kg{] ljGb' Q 
larsf] b'/L kQf nufpg'xf];\ .

		  -v_	 X cIfdf 10 PsfOdf kg{] ljGb' A / Y cIfdf 10 PsfOdf kg{] ljGb' 
B larsf] b'/L slt x'G5 < kQf nufpg'xf];\ .

	 3.	 -s_	 s]Gb|ljGb' (0, 0) / kl/lwsf] ljGb' (6, 7) ePsf] j[Qsf] cw{Jof; slt 
x'G5 < kQf nufpg'xf];\ .
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	 4.	 /fd ljGb' (0, 5) df 5g\ eg] ljdnf (a, o) df l5g\ . ltgLx¿larsf] 
b'/L √41   PsfO eP a sf] dfg slt xf]nf < kQf nufpg'xf];\ . 

	 5.	 ljGb' A(1, 6) B(4, 1) / C(-4, -3) ldn]/ ag]sf] lqe'h s:tf] 
lqe'h xf] < kQf nufpg'xf];\ . 

pQ/

1.	 -s_ 2√41  PsfO  -v_ 7 PsfO  	 -u_ 4√2  PsfO  	 -3_ 2√5  PsfO  

2.	 -s_ √41  PsfO  -v_ 10√2  PsfO  

3.	 -s_ √85   PsfO  

4.	 a = 4    

5.	 pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .  
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	 cWoog u/f}F M

lbOPsf lrq cjnf]sg u/L tL lrqn] s:tf s:tf cj:yfnfO{ hgfpF5g\ < ljrf/ 
ug'{xf];\  .

 	
lrqdf u}F8fsf] k|ltljDa kfgLdf ePsf], afnssf] P]gfleqsf] k|ltljDa k/fjt{gsf pbfx/0f 
x'g\ . To:t} /f]6] lkª v]n]sf], uf]?n] bfOF xfn]sf] / v;L lsnf jl/kl/ 8f]/L tGsg] u/L 
3'd]sf] kl/j|md0fsf pbfx/0f x'g\ . 6]ansf] k':tsnfO{ Ps 7fpFaf6 csf{] 7fpFdf ;f/]sf] 
lj:yfkgsf] pbfx/0f xf] . 

s'g} j:t' jf cfs[ltsf] lglZrt cfwf/df ul/g] :yfg kl/jt{gnfO{ :yfgfGt/0f elgG5 . 

o;df k/fjt{g, kl/j|md0f / lj:yfkg k5{ . 

	 29.1	k/fjt{g (Reflection)

•	 kfgL aflx/sf] u}F8f / kfgL leqsf] u}F8fsf] k|ltljDa x]bf{ s:tf] b]lvG5 <

•	 tkfO{F cfˆgf] sfkLdf 7'nf] …sÚ n]v]/ P]gfdf x]g'{xf];\ . s:tf] cfs[lt b]lvG5 <

 

:yfgfGt/0f 
(Transformation)kf7 29
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s'g} cIfdf x'g] :yfgfGt/0fnfO{ k/fjt{g Reflection elgG5 .

lrqdf ∆PQR nfO{ /]vf m -k/fjt{sf] cIf_ df k/fjt{g ubf{ ag]sf] k|ltljDa ∆P1 Q1 
R1 xf]  . 

 

k/fjt{gsf ljz]iftf

•	 cfs[lt / To;sf] k|ltljDa k/fjt{gsf] cIf -P]gf_ af6 a/fa/ b'/Ldf k5{g\ .

•	 cfs[lt / To;sf] k|ltljDa Ps csf{sf] pN6f b]lvG5 t/ tL b'O{ cg'¿k x'G5g\ .

•	 cfs[lt / k|ltljDasf ;DalGwt ljGb' hf8\g] /]vf k/fjt{gsf] cIfdf nDa x'G5g\ .

	 pbfx/0f 1 

lbOPsf] /]vf m k/fjt[gsf] cIf xf] . ∆ABC nfO{ m df k/fjt{g u/L k|ltljDanfO{ 
lrqdf b]vfpg'xf];\ .

 

k/fjt{g ug{] tl/sf 

•	 k/fjt{gsf] cIf (m) df nDa x'g] u/L AP lvRg'xf];\ . AP nfO{ AP = A1P x'g] 
u/L A1 ;Dd nDAofpg'xf];\ .

•	 cIf m df nDa x'g] u/L 
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ca xfdL lgb{]zfª\saf6 k/fjt{g s;/L ul/G5 eGg] af/]df cWoog ug{] 5f}F .

	 -s_ X cIfaf6 k/fjt{g (Reflection by X-axis)

lrqdf ljGb' A(5, 3) lnOPsf] 5 . o;sf] cy{ 
of] ljGb' pb\ud ljGb' O af6 5 PsfO bfofF / x 
cIfaf6 3 PsfO dfly k5{ . 

olb ljGb' A(5,3) nfO{ x – cIfdf k/fjlt{t 
ul/of] eg] k/fjt{gkl5sf] ljGb' A1(5, –3) x'G5 . 
o;af6 k|:6 x'G5 ls x– cIfaf6 A1 ;Ddsf] b'/L 
a/fa/ x'G5 . cyf{t\ b'j} ljGb' Pp6} 7f8f] /]vfdf 
x cIfeGbf l7s dfly / tn k5{g\ . o;nfO{ ljGb' 
A(5, 7) sf] x – cIfdf k/fjt{g elgG5 . 

ljGb' P(x, y) nfO{ x cIfdf k/fjt{g ubf{ P1 (x, 
–y) x'G5 .

	 -v_ Y – cIfaf6 k/fjt{g (Reflection by Y-axis)

lrqdf ljGb' B(3, 4) lnOPsf] 5 . o;sf] cy{ of] ljGb' y cIfaf6 3 PsfO bfofF 5 . 
olb ljGb' B(3, 4) nfO{ y cIfaf6 k/fjt{g ul/of] eg] k/fjt{g kl5sf] ljGb' y cIfaf6 
3 PsfO afofF B1(3, –4) x'G5 .

o;af6 k|:6 x'G5 ls B(3, 4) / o;sf] kl/jlt{t ljGb' B1(–3, 4) y cIfaf6 a/fa/ b'/Ldf 
x'G5g\ . b'j} ljGb' Pp6} t];|f] /]vfdf k5{g\ . o;nfO{ ljGb' (3, 4) sf] Y– cIfdf k/fjt{g 
elgG5 . 

ljGb' P(x, y) nfO{ y– cIfdf k/fjt{g ubf{ P1(–x, y) x'G5 . 

	 pbfx/0f 2 M 

ljGb' P(6, 4) nfO{ u|fkm k]k/df cª\sg u/L y– cIfaf6 k/fjlt{t k|ltljDasf] lgb{]zfª\s 
kQf nufpg'xf];\ M
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;dfwfg

	 oxfF, A(x, y) = A (4, –3)

		  ∴ x = 4, y = –3

xfdLnfO{ yfxf 5,

	 ljGb' P(x, y) nfO{ y cIfaf6 k/fjt{g ubf{ P1(–x, y) x'G5 .

To;}n], ljGb' A(4, –3) sf] y— cIfdf k/fjlt{t k|ltljDasf] lgb{]zfª\s A1(–4, –3) 
x'G5 .

	 pbfx/0f 3  

	 zLif{ljGb' A(2,3), B(3,4) / C(5, 5) ePsf] lqe'h ABC nfO{ n]vflrqdf b]vfpg'xf];\ . 
o;nfO{ x-cIfdf k/fjt{g u/fO{ k|ltljDasf] zLif{ljGb'sf lgb{]zfª\s kQf nufpg'xf];\ .

;dfwfg

lbOPsf ljGb' A(2,3), B(3,4) / C(5,5) 5g\ . xfdLnfO{ yfxf 5, ljGb' A(x,y) 
nfO{ X- cIfaf6 k/fjt{g ubf{,

A(x, y) 

To;}n],

	 A(2, 3)		  A1(2, –3)

	 B(3, 4)		  B1 (3, –4)

	 C(5, 5)		  C1 (5, –5)

∴ABC nfO{ x cIfdf k/fjt{g ubf{ ag]sf] k|ltljDa ∆A1 B1 C1 xf] .

	 pbfx/0f 4 

zLif{ljGb' A(2, 2), B(4, 6) / C(6,3) ePsf] lqe'h ABC nfO{ n]vflrqdf b]vfpg'xf];\  . 
o;nfO{ y – cIfdf k/fjt{g u/fO{ k|ltljDadf zLif{ljGb'sf lgb{]zfª\s kQf nufpg'xf];\ .
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;dfwfg

	 lbOPsf ljGb' A(2, 2), B(4, 6) / C(6, 5) 5g\ . 

xfdLnfO{ yfxf 5,

	 P(x, y) 

To;}n],	 A(2, 2) 	 A1(–2, 2)

	 B(4, 6) 	 B1(–4, 6)

	 C(6, 5)	 C1(–6, 5)

∴ ABC nfO{ y– cIfdf k/fjt{g ubf{ ag]sf] k|ltljDa ∆A1 B1 C1 xf] .	

cEof;sf nflu k|Zg

	 1.	 lbOPsf HofldtLo cfs[ltnfO{ k/fjt{g cIf m ;Fu k/fjt{g u/L 
k|ltljDa lrq b]vfpg'xf];\ M 

m

m

-s_ -v_

  

	 2.	 n]vflrqsf] k|of]u u/L lbOPsf lgb{]zfª\snfO{ x- cIf;Fu k/fjt{g 
u/L k|ltljDasf] lgb{]zfª\s n]Vg'xf];\ M

-s_ (5, 6)		  -v_ (-1, 7)		  -u_ (-3, -5)

-3_ (5, 0)		  -ª_ (5, -9)		  -r_ (0, 4)
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	 3.	 tn lbOPsf lgb{]zfª\snfO{ y- cIf;Fu k/fjt{g u/L k|ltljDasf] 
lgb{]zfª\s n]Vg'xf];\  .

-s_ (6, 6)		  -v_ (-3, 7)		  -u_ (-4, -5)

-3_ (6, -9)		  -ª_ (0, 8)		  -r_ (0, -5)

	 4.	 P(4,3), Q(7,3) / R(4, -3) lqe'h PQR sf zLif{ljGb' x'g\ . 
lqe'h PQR nfO{ x- cIfaf6 k/fjt{g ug'{xf];\ . lbOPsf] lqe'h 
k|fKt PQR / k|ltljDa ∆P1 Q1 R1 nfO{ n]vflrqdf b]vfpg'xf];\ .

	 5.	 A(-2, 3), B(-5, 2) / C(-4, 5) nfO{ n]vflrqdf cª\sg u/L 
X- cIfaf6 k/fjt{g ug'{xf];\ .

pQ/

pQ/ ;xhstf{nfO{ b]vfpg'xf];\ . 

	 29.2	kl/j|md0f (Rotation)

	 cWoog u/f}F M

s] l/Fu6] lkª 3'dfpFbf lkªdf v]Ng a;]sf dflg;sf :yfg kl/jt{g xf]nf <

xf], l/Fu6] lkª 3'dfpFbf lkªdf v]Ng a;]sf dflg;sf] :yfg klg kl/jt{g x'G5 .

o;/L, HofldtLo ljGb' cyjf lrqnfO{ s'g} lbPsf] ljGb'sf] jl/kl/ lbPsf] lbzfdf / lbPsf] 
sf]0fdf 3'dfpg] k|lj|mofnfO{ kl/j|md0f elgG5 .

o;/L 3'dfP/ k|fKt x'g] :yfgfGt/0fnfO{ kl/j|md0f :yfgfGt/0f elgG5 .

kl/j|md0fsf nflu tLgcf]6f cj:yf cfjZos 5g\ .
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•	 kl/j|md0fsf] s]Gb| (Center of rotation)

•	 kl/j|md0fsf] sf]0f (Angle of Rotation)

•	 kl/j|md0fsf] lbzf (Direction of Rotation)

kl/j|md0fsf] lbzf b'O{ k|sf/sf] x'G5 .

•	 3gfTds lbzf M 38Lsf] ;'O{ 3'Dg] lbZffsf] ljkl/t lbzfnfO{ kl/j|md0fsf] 3gfTds 
lbzf elgG5 .

•	 C0ffTds lbzf M 38Lsf] ;'O{ 3'Dg] lbzfnfO{ kl/j|md0fsf] C0ffTds lbzf elgG5 . 

kl/j|md0fsf] s]Gb|sf] ¿kdf pb\ud ljGb'nfO{ lng] ul/G5 . 

	 -s_	 pb\ud ljGb' O(0, 0) af6 +90° df kl/j|md0f 

	 lj|mofsnfk 

n]vflrqdf Pp6f ljGb' lng'xf];\ . h:t} M A(3, 4) 5 .  lrq

•	 ca ljGb' O / A nfO{ hf]8\g'xf];\ . 

•	 /]vf OA nfO{ cfwf/ lnO{ ljGb' O 
df 90° sf] sf]0f lvRg'xf];\ . 

•	 OA = OA1 x'g] u/L sDkf;sf] 
;xfotfn] ljGb' A1 kQf nufpg'xf];\ . 

•	 ca n]vflrqdf x]/]/ ljGb' A1 sf] 
lgb{]zfª\s k9\g'xf];\ . 

lrqdf ljGb' A(3, 4) ljGb' A1(-4, 3) df 
kl/0ft ePsf] kfof}F . 

ctM s'g} ljGb' P(x, y) nfO{ pb\ud ljGb'sf] rf/}lt/ 3gfTds 90° df kl/j|md0f ubf{ 
k|ltljDa ljGb' P1(–y, x) k|fKt x'G5 . 

ctM	 P(x, y)	 + 
90° df
3gfTds

 P + (–y, x)
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	 ljGb' P (4, 5) nfO{ pb\ud ljGb' O (0, 0) s]Gb| x'g] u/L –90° sf] 
sf]0fdf kl/j|md0f s;/L ug]{ xf]nf < 

Y ljGb' P (4, 6) nfO{ n]vflrqdf 38Lsf] ;'O{sf] lbzfdf jf C0ffTds lbzfdf 90° 
kl/j|md0f u/fpbFf P (4, 6) af6 P' (6, –4) agsf] kfOof] . 

h;nfO{ u|fkmdf b]vfpFbf,

-s_	 kl/j|md0fsf] s]Gb| pb\ud ljGb' O (0, 0) ePsfn] P / O hf]8\g'xf];\  .

-v_	 kl/j|md0fsf] sf]0f –90° ePsfn] sf]0f O df 90° sf] sf]0f agfpg'xf];\ .

-u_	 PO a/fa/sf] rfk lnO{ –90° sf] sf]0f agfPsf] /]vfdf ljGb' O af6 sf6\g'xf];\ . 

-3_	 P(4, 6) sf] k|ltljDa P' (6,–4) eof] / ∠POP' = 90° eof] .

dfly ljGb' P(4, 6) nfO{ + 90° af6 kl/j|md0f u/fpFbf k|ltljDa s:tf] aG5, cg'dfg 
ug'{xf];\ . tkfO{FFn] u/]sf] cg'dfg slt ldNof] <

lrqdf ljGb' A(4, 6) ljGb' A1(6, -4) df kl/0ft ePsf] kfof}F . 

ctM s'g} ljGb' P(x, y) nfO{ pb\ud ljGb'sf] rf/}lt/ C0ffTds 90° df kl/j|md0f ubf{ 
k|ltljDa ljGb' P1(y, –x) k|fKt x'G5 . 

ctM	 P(x, y)	 
90° df

C0ffTds
 P + (y, –x) 



237ul0ft tx –# -sIff ^–*_ efu b'O{

	 pbfx/0f 1 M

zLif{ljGb'  A(6, 6), B(4, 5) / C(6, 2) ePsf] Pp6f lqe'hnfO{ n]vflrqdf k|:t't 
ug'{xf];\ . pSt lqe'hnfO{ pb\ud ljGb' (0,0) af6

 -s_	90° wgfTds lbzfdf kl/j|md0f ug'{xf];\ .

;dfwfg

oxfF  ΔABC sf zLif{ljGb'  j|mdzM (6,6), (4,5) / (6,2) 5g\ .

ca ljGb' A, B / C nfO{ j|mdzM 90° df X'X kl/j|md0f u/fpFbf aGg] k|ltljDa lqe'hnfO{ 

n]vflrqdf 5fof kf/L b]vfOPsf] 5 .	

A(6,6)→A'(-6,6),→B(4,5)→B'(-5,4) / C(6,2)→C'(-2,6) x'G5 .

cEof;sf nflu k|Zg

	 1.	 tnsf ljGb' u|fkmdf cª\sg ug{'xf];\ / pb\ud ljGb' s]Gb| x'g] u/L 
90° wgfTds x'g] u/L kl/j|md0f ug{'xf];\ M

 	-s_ (-8,7)	 -v_ (7,-7) 	 -u_ (0,9) 	 -3_ (8,0) 	 -ª_ (-3,-7)

 	-r_ (3,-5) 	 -5_ (1,-8) 	 -h_ (0,8) 	 -em_ (0,0) 	 -`_ (-5,-9)
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	 2.	 tnsf ljGb' u|fkmdf cª\sg ug{'xf];\ / pbud ljGb' s]Gb| x'g] u/L 
90° C0ffTds x'g] u/L kl/j|md0f ug{'xf];\ M

 	-s_ (-4,5) 	 -v_ (4,-2) 	 -u_ (5,0) 	 -3_ (3,9) 	 -ª_ (-4,-4)

 	-r_ (2,-7) 	 -5_ (10,-10) -h_ (0,8) 	 -em_ (0,0) 	 -`_ (-9,-3)

	 3.	 dfly k|Zg 1 / 2 df s:tf] s:tf] ;DaGw b]Vg'eof] < ;"qsf] ¿kdf 
pNn]v ug{'xf];\ .

	 4.	 A(0,0), B(3,0) / C(3,3) zLif{ljGb' ePsf] Pp6f lqe'hnfO{ 
n]vflrqdf  lvrL To;nfO{ pb\ud ljGb' O(0, 0) af6 -s_ +90° 
/ -v_ –90° df kl/j|md0f u/fO{ n]vflrqdf k|:t't ug'{xf];\ .

	 5.	 lbOPsf zLif{ljGb'af6 aGg] HofldtLo cfs[ltnfO{ n]vflrqdf 
cª\sg u/L pb\ud ljGb' O(0, 0) af6 -s_ +90° / -v_ –90° 
df kl/j|md0f u/fO{ 5'6\6f5'6\6} n]vflrqdf k|:t't ug'{xf];\ M

(i)	 (2, 7), (3, 3) / (6, 7)

(ii)	 (3, 2), (-2, 2) / (6, 5) 

(iii)	 (10, 6) / (11, 6)

pQ/M pQ/ ;xhstf{nfO{ b]vfpg'xf];\ . 
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	 29.3  lj:yfkg (Translation)

	 cWoog u/f}F M

lbOPsf] lrqdf lunf;nfO{ Ps 7fpFaf6 csf]{ 7fFpdf ;fl/Psf] 5 . 

s'g} klg j:t' jf cfs[ltnfO{{ lglZrt lbzf / b'/Ldf ;fg'{nfO{{ lj:yfkg elgG5 . 

lrqdf lunf;nfO{ hlt ;f/] klg lunf;sf] cfsf/ p:t} / pq} x'G5 .  

o;/L ;dtn ;txdf /x]sf j:t' jf HofldtLo cfs[ltsf x/]s ljGb'nfO{{ plQs} b'/L / pxL 
lbzfdf :yfgfGt/0f x'g'nfO{{ lj:yfkg elgG5 . 

s'g} klg ljGb' jf j:t'nfO{ lbOPsf] lbzfdf lglZrt b'/Ldf ;fg{' jf :yfgfGt/0f ug{'nfO{ 

lj:yfkg (Translation) elgG5 . lj:yfkgsf nflu lj:yfkgsf] kl/df0f / lbzf 

pNn]v ug'{ cfjZos 5 .

s'g} lgb]{zfª\snfO{{ bfofF la:yfkg ubf{ ±, afofF lj:yfkg ubf{ —, dfly lj:yfkg ubf{ 
± / tn lj:yfkg ubf{ — n]lvG5 .

lj|mofsnfk  1:   ljGb' (-2,1) nfO{{ n]vflrqdf c8\sg ug'{xf];\ . pSt ljGb'nfO{{ 
3 PsfO bfofF / 5 PsfO tn ;fbf{ k'Ug] ljGb' kQf nufpg'xf];\ .

 ljGb' (–2,1) nfO{{ 3 PsfO bfofF / 5 PsfO tn ;fbf{ (1,-4) df k'U5 .

oxfF, ljGb' (-2,1) nfO{{ lj:yfkg ubf{ X sf] dfgdf 3 PsfO ylkPsf] 5 / Y sf] dfgdf 
–5 PsfO ylkPsf 5 . To;}n],  

P(–2 ,1)→P1 [–2 + 3 , 1+(–5) ] = P1 (1, –4)   

	 lj|mofsnfk 2 M ljGb' (3,2) nfO{{ n]vflrqdf cª\sg ug'{xf];\ . pSt 
ljGb'nfO{{ 3 PsfO bfofF / 2 PsfO dfly ;fbf{ k'Ug] ljGb' kQf nufpg'xf];\ .

ljGb' p nfO{ ljGb' p' df lj:yfkg ul/Psf] 5 . lj:yfkgsf] lgod 3 PsfO bfofF / 2 PsfO 
dfly xf] . o;nfO{ (3, 2) n] hgfOG5 . A nfO{ 3 PsfO bfofF clg 2 PsfO dfly nluPsf] 
5 . 
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 h;cg';f/ A(1, 2) nfO{ A’(4, 4) df lj:yfkg ul/of] . pbfx/0f 1 

-s_	 ljGb' C nfO{ 2 PsfO bfofF / 1 PsfO dfly lj:yfkt ug{'xf];\ . 

-v_	 /]vf DE  nfO{ 2 PsfO bfofF / 1 PsfO dfly lj:yfkt ug{'xf];\ . 

;dfwfg

ljGb' C(-3, 1) nfO{ 2 PsfO bfofF NofpFbf 
ljGb' G df k'U5 / To;nfO{ 1 PsfO dfly 
nubf ljGb' C’(-1,2) df k'U5 . h;nfO{ 
o;/L n]lvG5 . C(-3,1) lj:yfkg  C`(-1, 
2) 

To:t} D (2, 1) sf] 2 PsfO bfofF / 1 PsfO 
dflysf] lj:yfkg ubf{ D’(4, 2) x'G5 . 

E(3,-1) sf] 2 PsfO bfofF / 1 PsfO dfly 
lj:yfkg ubf{ E'(5, 0) x'G5 . h;cg';f/ 
D'E' /]vf DE sf] lj:yfkg k|ltljDa eof] . 
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	 lj|mofsnfk 3M ;Fu}sf] lrqdf ∆ABC lbOPsf] 5 / pSt lqe'hnfO{ 5 
PsfO bfofF / 4 PsfO dfly lj:yfkg u/L cfs[lt A'B'C'  k'¥ofOPsf] 
5 . ca pSt cfs[ltsf] lgb]{zfª\s n]Vg'xf];\ .

;dfwfg 

ca ΔABC / ΔA'B'C ' sf zLif{ ljGb'sf  
X lgb]{zfª\s x]/f}F .

ΔABC 	 ΔA'B'C'
A(4, 5)  	 A'(9, 9)
B(1, 3)  	 B'(6, 7)

C(4, 3)  	 C(9, 7)

oxfF lj:yfkg cufl8 / lj:yfkg k5fl8sf] 
x / y lgb{]zfª\s x]/f}F .

tLgcf]6} zLif{ljGb'df x sf] dfgdf 
lj:yfkgkl5 5 ylkPsf] 5 . To:t} y sf] dfgdf klg lj:yfkg kl5 4 ylkPsf] 5 . 
lj:yfkgkl5 k|ltljDa lqe'hnfO{ 5fof kf/L b]vfOPsf] 5  . 

cEof;sf nflu k|Zg

	 1.	 ljGb' (7,-3) nfO{ n]vflrqdf cª\sg u/L 5 PsfO bfofF / 3 
PsfO dfly  lj:yfkg u/L k|:t't ug'{xf];\ .

	 2.	 tnsf lgb{]zfª\snfO{ n]vflrqdf cª\sg u/L 6 PsfO afofF / 4 
PsfO dfly  lj:yfkg u/L n]vflrqdf k|:t't ug'{xf];\ M

-s_ (3, 8) 	 -v_ (–2, 7)	 -u_ (–1, 3) 	 -3_ (–4, 6)

-ª_ (3, 4) 	 -r_ (5, –6)	 -5_ (–3, 9) 	 -h_ (–3, –4)
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	 3.	 P(-7,-2) / Q(7,6) nfO{ 3 PsfO bfofF / 4 PsfO dfly 
lj:yfkg u/L  n]vflrqdf k|:t't ug'{xf];\ .

	 4.	 zLif{ljGb' A(2, 0), B(5, 5) / C(9, –3) ePsf] ΔABC nfO{ 
n]vflrqdf cª\sg u/L 5 PsfO bfofF / PsfOdfly lj:yfkg u/L 
n]vflrqdf k|:t't ug'{xf];\ .

	 5.	 zLif{ljGb' A(2, –5), B(6, 5) / C(3, –4) ePsf] ΔABC nfO{ 
n]vflrqdf cª\sg u/L 6 PsfO afofF / 3 PsfO tn lj:yfkg 
u/L n]vflrqdf k|:t't ug'{xf];\ .

pQ/

1.	 -s_ (12,0)		

2.	 -s_ (9,12)	 -v_ (4,11)   	 -u_ (5,7)	 -3_ (2,10) 

         -ª_ (9,8)	 -r_ (11,-2)   	 -5_ (3,13)	 -h_ (3,0)

3.	 pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .  
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	 30.1	lbzf l:ylt (Bearing)

	 kl/ro 

xfdL s'g} gofF 7fpFdf k'Uof}F t/ s'g lbzfdf 5f}F eGg] yfxf ePg eg] lbzf l:ylt s;/L kQf 
nufpg ;S5f}F < tkfO{FFnfO{{ yfxf 5 <

xf], lbzf l:ylt kQf nufpgsf nflu sDkf;sf] k|of]u ul/G5 . 

lbOPsf] lrqsf] cjnf]sg u/]/ ;f]lwPsf k|Zgsf pQ/ vf]hL ug'{xf];\ .

-s_	 lrqdf b]vfOPsf] 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 s'g lbzfnfO{{ cfwf/ dflgPsf] x'G5 <

-3_	 pks/0fdf ePsf NE,SE,SW,NW n] s] s] hgfpFb5 < 

dfly lbOPsf] lrq sDkf;sf] xf] . s'g} klg 7fpFsf] ;xL ef}uf]lns lbzf l:ylt kQf 
nufpgsf nflu sDkf;sf] k|of]u ul/G5 . sDkf;n] hlxn] klg pQ/ / blIf0f lbzf b]vfpg] 
u5{ .  lbzfl:yltsf nflu d'Vo cfwf/ pQ/ / blIf0f lbzfnfO{{ lnOG5 . pks/0fdf 
ePsf N,S,E,W n] pQ/, blIf0f, k"j{ / klZrd lbzfnfO{{ hgfpF5 . pks/0fdf ePsf 
NE,SE,SW,NW n] pQ/ k"j{, blIf0f k"j{, blIf0f klZrd / pQ/ klZrdnfO{{ 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) 

lbzf l:ylt / :s]n 8«Oª\u 
(Bearing and Scale Drawing)kf7 30
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	 lj|mofsnfk  1                       

 

dfly sf7df8f}F pkTosfsf] gS;f lbOPsf] 5 . oxfF ;b/ lrl8ofvfgfaf6 cGt/f{li6«o 
ljdfg:yn 060° sf] lbzf l:yltdf 5 . o;} u/L lrl8ofvfgfaf6 snª\sL / afg]Zj/sf] 
lbzf kQf nufpg'xf];\ .

pQ/ lbzf hgfpg] /]vfnfO{ cfwf/ /]vf dfg]/ 38Lsf] ;'O{sf] lbzfdf s'g} :yfgaf6 csf]{ 
:yfgsf] cjl:ylt hgfpg] tl/sfnfO{ lbzf l:ylt elgG5 . o;nfO{ hgfpg tLgcf]6f 
cª\ssf] k|of]u ul/G5 . o;sf] k|of]u xjfO{ hxfh tyf kfgL hxfhsf rfnsn] k|of]u 
u5{g\ . dfly lrl8ofvfgfaf6 cGt/f{li6«o ljdfg:yn lbzf l:ylt 5 .

P :yfgaf6 

-s_	 060º sf] lbzf l:ylt kg]{ :yfg kQf nufpg'xf];\ . 

-v_	 330º sf] lbzf l:ylt kg]{ :yfg kQf nufpg'xf];\ .

;dfwfg 

oxfF P ljGb'df pQ/ lbzf hgfpg] /]vf PN lvlrPsf] 5 .
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 -s_  PN ;Fu 60º x'g] u/L PA lvlrPsf] 5 . ctM P ljGb'af6 A sf] lbzf l:ylt  
∠NPA = 060º x'G5 .

-v_	 o;} u/L P ljGb'af6 /]vf PN ;Fu 330º x'g] u/L /]vf BP lvRg Go"gsf]0f 

	 NPB  = 360º – 330º = 30º lvRg'k5{ . ctM P ljGb'af6 B sf] lbzf l:ylt a[xt\ 
sf]0f ∠NPB = 330º x'G5 . 

	 cyf{t\ NP nfO{ l;wf M ;Dd nDafP/ ∠NPM + ∠MPB = 180° + 150° = 
330° ctM P ljGb'af6 B sf] lbzf l:ylt a[xt\ sf]0f ∠NPB = 330° x'G5 . 

	 pbfx/0f 1 : R :yfgaf6 :yfg S sf] lbzf l:ylt 060º 5 eg] :yfg 
S af6 R sf lbzf l:ylt slt xf]nf kQf nufpg'xf];\ .	

;dfwfg

oxfF R af6 S sf] lbzf l:ylt < NRS = 050°
		  <NRS  + <N1SR = 180º 
or, 	 060° + <N1SR = 180º 

 or, 	 <N1SR = 180° – 060° = 120° 

ca S af6 R sf] lbzf l:ylt = 360° – 120°

 	 	  	  	      = 240°  
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cEof;sf nflu k|Zg

	 1.	 lbOPsf lrqdf sf]0f gfk/] :yfg P af6 :yfg B sf] lbzf l:ylt 
n]Vg'xf];\ M

	

P

B

-s_
T

B

-v_
P

B

-u_
P

B

-3_

	 	 2.	 s'g} ljGb' A af6 tn lbOPsf] lbzf l:yltdf kg]{ s'g} Ps Ps 
:yfg kQf nufpg'xf];\ M

	 -s_ 050º	 -v_ 090º	 -u_ 145º	 -3_ 290º	 -ª_ 315º 

pQ/

pQ/ ;xhstf{nfO{ b]vfpg'xf];\ . 

	 30.2	 :s]n 8«Oª\u (Scale Drawing)

•	 ko{6sx¿ gS;f x]b}{ lxF8]sf] b]Vg'ePsf] 5 <

•	 gS;fsf] cfwf/df ljleGg 7fpFlarsf] b'/L s;/L yfxf kfpg] xf]nf <

•	 jf:tljs b'/L / gS;fdf /]vfsf] nDafOdf s] ;DaGw xf]nf <

•	 :s]n 8«Oª eg]sf] s] xf] <

lglZrt :s]nsf] k|of]u u/L Hofb} 7'nf / Hofb} ;fgf j:t'nfO{{ /]vfª\sg ug{ ;lsG5 . 
o;/L ug]{ 8«OªnfO{{ :s]n 8«Oª elgG5 .
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	 lj|mofsnfk 2

	 lbOPsf] cj:yfsf] cWoog ug{'xf];\ M 

 

j|m=;= /]vfsf] gfd
gS;fsf] 

/]vfsf] gfk
jf:tljs 

sf]6{sf] gfk

jf:tljs gfk / 
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 1.5 cm 5 eg] jf:tljs b'/L slt 
xf]nf < 
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•	 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 <

lgisif{ M lglZrt :s]nsf] k|of]u u/L Hofb} 7'nf / Hofb} ;fgf j:t'nfO{{ /]vfª\sg ug{ 
;lsG5 . 

:s]ndf jf:tljs j:t' / lrq -gS;f_ lvr]/ cfjZostfcg';f/ 7'nf] jf ;fgf] gfk 
lnP/ lglZrt cg'kft agfOG5 . 

lglZrt :s]nsf] k|of]u u/L gS;faf6 j:t'sf] jf:tljs gfk lgsfNg ;lsG5 .

	 pbfx/0f 1

lrqdf Pp6f ufpFsf d'Vo 7fpF b]vfOPsf] 5 . 

olb :s]n 1 cm = 200 m

eP ?n/ k|of]u u/L :j:Yo rf}sLaf6 

dlGb/sf] jf:tljs b'/L kQf nufpg'xf];\ M

;dfwfg 

:jf:Yo rf}sLaf6 dlGb/ ;Ddsf] jf:tljs b'/L = 2 cm

gS;fsf] b'/L 1 cm = jf:tljs b'/L 200 m

gS;fsf] b'/L 2 cm = jf:tljs b'/L slt xf]nf <

gS;fsf] b'/L 2 cm = 2 × 200 m (jf:tljs b'/L_

		            = 400 m

ctM :j:Yo rf}sLaf6 dlGb/;Ddsf] jf:tljs b'/L = 400 m

cEof;sf nflu k|Zg

	 1.	 g]kfnsf] jf:tljs gS;fsf] cjnf]sg u/L ;f]lwPsf k|Zgsf] hjfkm 
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n]Vg'xf];\ M 

-s_	 sf7df8f}Faf6 kf]v/fsf] lbzfl:ylt kQf nufpg'xf];\ .

-v_	 sf7df8f}Faf6 e}/xjfsf] lbzfl:ylt kQf nufpg'xf];\ .

-u_	 sf7df8f}Faf6 jL/u~hsf] lbzfl:ylt kQf nufpg'xf];\ .

-3_	 sf7df8f}Faf6 la/f6gu/sf] lbzfl:ylt kQf nufpg'xf];\ . 

	 2.	 lrqdf Pp6f ufpFsf d'Vo 7fpF b]vfOPsf] 5 . 

olb :s]n 1 cm = 100 m eP ?n/ k|of]u u/L :j:Yo rf}sLaf6 lgDglnlvt 7fpFsf] 
jf:tljs b'/L kQf nufpg'xf];\ M 

-s_	 dlGb/ 	

-v_	 kfgLsf] d'xfg

-u_	 ljBfno 

-3_	 xf6ahf/

-ª_	 x'nfs sfof{no

 	

pQ/

pQ/ ;xhstf{nfO{ b]vfpg'xf];\ . 
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PsfO 6 tYofª\szf:q 
(Statistics)



251ul0ft tx –# -sIff ^–*_ efu b'O{

	 cWoog u/f}F M

;Fu}sf] lrqdf gd'gf dfWolds ljBfnodf 
cWoog/t 480 hgf ljBfyL{nfO{ …s'g 
ljifo dg k5{ <Ú egL ;f]lwPsf] k|Zgdf 
k|fKt pQ/sf cfwf/df tof/ ul/Psf] 
j[Qlrq lbOPsf] 5 . h;df dg kg]{ ljifo 
ljj/0fsf ljleGg zLif{snfO{ j[Qsf] 
ljleGg If]qs jf ;]S6/ (Sector) df 
b]vfOPsf] 5 . 

 

o;/L s'g} klg tYofª\snfO{ Pp6f j[Qsf] If]qs jf ;]S6/df k|:t't\ ul/G5 eg] pSt 
lrqnfO{ j[Qlrq elgG5 . 

	 lj|mofsnfk 1: /fdnfnsf] kl/jf/sf] jflif{s vr{ ljj/0f lbOPsf] 5 .  

zLif{s lzIff vfgf nQfsk8f cGo vr{

vr{ /sd ?= 10,000 ?= 18,000 ?= 5,000 ?= 3,000

p;sf] kl/jf/df lzIff, :jf:Yo, nQfsk8f / vfgfdf vr{ x'g] /x]5 . j[Qsf] s]Gb|df k"/f 
sf]0f 360º x'G5 . To;}n] hDdf vr{nfO{ zLif{sut ¿kdf 360º df afF8kmfF6 ug'{kg]{ x'G5, 
t/ s;/L < 

/fdnfnsf] kl/jf/sf] hDdf vr{ = ? 36,000 5 . o;nfO{ 360º df a/fa/ afF8\g'k5{ .  

?= 36,000  = 360º

?= 1 = 
360°

36000
             	  

j[Qlrq 
(Pie Chart)kf7 31
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lzIffdf vr{ = 
360°

36000
 × 10000 = 100º

vfgfdf vr{ = 
360°

36000
  × 18000 = 180º

nQfsk8fdf vr{ = 
360°

36000
  × 5000 = 50º

cGo vr{ = 
360°

36000
  × 3000 = 30º

 

s'g} klg tYofª\snfO{ Pp6f j[Qsf] If]qkmn;Fu a/fa/ x'g] u/L ljleGg zLif{snfO{ If]qs 
(Secto-r) df k|:t't ul/G5 eg] pSt lrqnfO{ j[Qlrq -Pie chart_ elgG5 . lbOPsf] 
tYofª\snfO{ j[Qlrqdf k|:t't ubf{ lgDglnlvt r/0f ckgfpg'k5{ M 

r/0f 1=	 M	 lbOPsf] tYofª\ssf] hDdf dfg lgsfNg] 

r/0f 2=	 M	 tYofª\ssf] hDdf dfgnfO{ 360° ;Fu a/fa/ u/L k|To]s zLif{sut sf]0f 
lgsfNg] 

r/0f 3=	 M	 cfkm\gf] cg's"n cw{Jof; lnO{ j[Qsf] /rgf u/L Pp6f cw{Jof; lvRg] 

r/0f 4=	 M	 pSt cw{Jof;nfO{ cfwf/ /]vf dfgL k|f]6\ofS6/n] zLif{sut sf]0f j|mdzM 
lvRb} hfg]  

r/0f 5	 M	 km/s km/s If]qsnfO{ km/s km/s /ª nufpg] . /ªcg';f/sf] vr{nfO{ 
;ª\s]tdf b]vfpg] 

r/0f 6	 M	 j[Qlrqsf] zLif{s /fVg], ca j[Qlrq tof/ eof] . 
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	 lj|mofsnfk 2

Pp6f dfWolds ljBfnodf cWoog/t 600 hgf ljBfyL{nfO{ …s'g ljifo dgk5{ <Ú egL 
;f]lwPsf] k|Zgdf k|fKt pQ/sf cfwf/df tof/ ul/Psf] j[Qlrq tn lbOPsf] 5 . ;f] j[Q 
lrqsf] cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M 

-s_	 k|To]s ljifo dg k/fpg] ljBfyL{ 
;ª\Vof lgsfNg'xf];\ .

-v_	 ;a}eGbf w]/} / ;a}eGbf sd 
dg k/fpg] ljifosf] ljBfyL{ 
;ª\Voflarsf] km/s  slt 5, kQf 
nufpg'xf];\ .

-u_	 ul0ft / lj1fg tyf k|ljlw ljifo 
dg k/fpg] slt slt k|ltzt 
ljBfyL{  /x]5g\ < 

;dfwfg

oxfF hDdf ljBfyL{ ;ª\Vof = 600 hgf 

	 360º  = 600 

∴	 1º = 
600
360

   = 
5
3
 hgf

-s_	 g]kfnL ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 114° = 114 × 
5
3

 = 190 hgf ul0ft 

ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 81° = 81 × 
5
3

 = 135 hgf lj1fg tyf k|ljlw 

ljifo dg k/fpg] ljBfyL{ ;ªV\of = 57° = 57 × 
5
3

 = 95 hgf ;fdflhs cWoog 

ljifo dg k/fpg] ljBfyL{ ;ªV\of = 108° = 108 × 
5
3

 = 180 hgf 

-v_	 ;a}eGbf a9L dg k/fpg] g]kfnL ljifosf] ljBfyL{ ;ª\Vof = 190 hgf ;a}eGbf sd 
dg k/fpg] lj1fg tyf k|ljlw ljifosf] ljBfyL{ ;ª\Vof = 95 hgf  km/s =  190 
– 95 = 95 hgf
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-u_	 ul0ft dg k/fpg]sf] k|ltzt =  
135
600

 × 100% = 22.5% lj1fg dg k/fpg]sf] 

k|ltzt =  
95
600

  × 100% = 15.8% pbfx/0f 

	 lj|mofsnfk 3

nfSkfn] cfk\mgf] dfl;s vr{ / art ljj/0fnfO{ zLif{sut 5'6\ofPsf] ljj/0f tnsf] 
tflnsfdf lbOPsf] 5 . o;nfO{ j[Qlrqdf k|:t't ug'{xf];\ M

zLif{s vfgfdf :jf:ydf lzIffdf art

/sd -k|ltztdf_ 40 15 30 15

;dfwfg 

oxfF hDdf cfDbfgL = 100%  

100% cfDbfgLnfO{ = 360º  df b]vfpg ;lsG5 .

1% cfDbfgLnfO{ = a
360° 
100
k

°
 = a

18° 
5
k

°
 

ca  vfgfdf = 40%  = a
18° 
5
k

°
  × 40 =  144º  

:jf:Yodf = 15%  = a
18° 
5
k

°
 × 15 =  54º  

lzIffdf  = 30%  = a
18° 
5
k

°
  × 30 = 108º  

art = 15%  = a
18° 
5
k

°
  × 15 =  54º 

dflysf] tYofª\snfO{ j[Qlrqdf k|:t't ubf{,
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cEof;sf nflu k|Zg

	 1.	 ;'gLnn] vfgf, lzIff, :jf:Yo / ljljw zLif{sdf u/]sf] dfl;s 
vr{ ljj/0f ;Fu}sf] j[Q lrqdf b]vfOPsf] 5 M

 -s_	;'gLnn] u/]sf] vr{ zLif{sdWo] ;a}eGbf  a9L vr{ s'g zLif{sdf u/]sf] b]lvG5 < 

   

-v_	 ;'gLnn] vfgf, lzIff, :jf:Yo / ljljw zLif{sdf u/]sf] dfl;s vr{nfO{ l8u|L 
dfgdf lgsfNg'xf];\ .

-u_	 ;'gLnsf] dfl;s vr{nfO{ j[Qlrqdf k|:t't ug'{xf];\ .

	 2.	 Pstf dfWolds ljBfnosf ljBfyL{sf] ljj/0f tflnsfdf lbOPsf] 
5 . pSt tflnsfnfO{ j[Qlrqdf k|:t't ug'{xf];\ M

sIff V VI VII VIII hDdf

ljBfyL{ ;ª\Vof 53 43 46 50 192

	 3.	 k]Dafsf] dfl;s vr{sf] zLif{sut ljj/0f tflnsfdf lbOPsf] 5 . 
o;nfO{ j[Qlrqdf k|:t't ug'{xf];\ M

zLif{s vfgf :jf:Yo lzIff tyf oftfoft ;~rf/ tyf 3/ef8f

k|ltzt 30% 15% 32% 23%

pQ/

1.	 -s_ vfgf -v_ vfgf 125.5°, lzIfff 116°, :jf:Yo 51°, ljljw 64.5°         	

2.	 pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .      3.	 pQ/ ;xhstf{nfO{ b]vfpg'xf];\ .
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	 32.1  dWos  (Mean)

	 cWoog u/f}F M

xl/gf/fo0fsf  6 hgf ;fyL vfhf vfg vfhf3/ uP5g\ . pgLx¿n] cfˆgf] ?lrcg';f/sf] 
vfhf vfP5g\ . pgLx¿n] vfhfsf] k};f ltbf{ slt eof] egL k;n]nfO{ ;f]w]5g\ . k;n]n] 
k|To]ssf] vfhfafktsf] /sd cnu cnu l6k]/ lbP . 

65, 75, 90, 85, 52, 78 

dflysf] tYofª\ssf cfwf/df ;f]lwPsf k|Zgsf] pQ/ vf]hL u/f}F M 

-s_	 ;a}eGbf w]/} vfg]n] slt ?lkofFsf] vfhf vfPsf /x]5g\ < 

-v_	 ;a}eGbf sd vfg]n] slt ?lkofFsf] vfhf vfPsf /x]5g\ < 

-u_	 ;a}n] vfhfafkt hDdf slt ?lkofFsf] vfhf vfPsf /x]5g\ < 

-3_	 pgLx¿n] ;a}n] a/fa/ k};f ltg]{ ;Nnfx u/]5g\ eg] Ps hgfsf] efudf slt ?lkofF 
ltg'{kg]{ eof] <

-ª_	 a/fa/ ltbf{ Ps hgfn] ltg'{kg]{ /sdn] s]nfO{ hgfpF5 < 

	 a/fa/ ltbf{ Ps hgfn] ltg'{kg]{ /sdn] dWosnfO{ hgfpF5 .

s'g} klg tYofª\ssf] of]ukmnnfO{ To;sf] ;ª\Vofn] efu ubf{ cfpg] efukmnnfO{ ;f] 
tYofª\ssf] cf};t (Mean) elgG5 . o;nfO{ cª\s ul0ftLo dWos (Arithmetic 
mean) jf dWos dfq klg elgG5 . o;nfO{ ;ª\s]tsf ¿kdf X  n]lvG5 . olb 
lbOPsf] tYofª\snfO{ X n] hgfpFbf tYofª\ssf] of]ukmnnfO{ ΣX n]lvG5 / n cf]6f 

tYofª\s eP dWos X = 
ΣX
n

  x'G5 .

j}olSts >]0fLsf] dWos, dlWosf / l/t 
(Mean, Median and Mode of Individual Series)kf7 32
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	 lj|mofsnfk 1

	 ul0ft ljifosf] 50 k"0ff{ª\ssf] k/LIffdf ljBfyL{n] kfPsf] k|fKtfª\s 
lbOPsf] 5 . pSt tYofª\saf6 ljBfyL{sf] cf};t k|fKtfª\s kQf 
nufpg'xf];\ M 24, 32, 33, 21, 12, 45, 13, 37, 28, 5

;dfwfg 

oxfF k|fKtfª\ssf] of]ukmn (ΣX) = 24+32+33+21+12+45+13+37+28+5 = 250 

hDdf k|fKtfª\ssf] of]ukmnnfO{  hDdf ljBfyL{ ;ª\Vofn] efu ubf{ k|fKt x'g] efukmn g} 
dWos k|fKtfª\s x'G5 . 

hDdf ljBfyL{ ;ª\Vof (n) = 10 

cf};t k|fKtfª\s = dWos (X) = ?

xfdLnfO{ yfxf 5,

cf};t k|fKtfª\s -dWos_ X = 
ΣX
n

  =  
250
10

  

⸫ cf};t k|fKtfª\s = 25  

	 pbfx/0f 1 

lbOPsf] tYofª\ssf] cf};t dfg 15 eP a  sf] dfg lgsfNg'xf];\ :

        12, 15, 18, a / 14 

;dfwfg 

oxfF :sf]/sf] of]ukmn (ΣX) =12 + 15 + 18 + a + 14 = 59 + a

 n = 5  / cf};t :sf]/ (X) =15 5 . 

xfdLnfO{ yfxf 5, dWos (X) = 
ΣX
n

 

or,	 15 = 
59 + a 

5
	

hDdf k|fKtfª\ssf] 
of]ukmnnfO{  hDdf 

ljBfyL{ ;ª\Vofn] efu 
ubf{ k|fKt x'g] efukmn g} 
dWos k|fKtfª\s x'G5 .
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or,	 75 = 59 + a      

or,	 75 – 59 = a      

⸫	 a =16 x'G5 . 

	 32.2	dlWosf (Median)

	 tnsf b'O{ cj:yfsf af/]df cWoog u/f}F M

-c_	 lbOPsf] klxnf] lrqdf ljBfyL{nfO{ jif{sf cfwf/df j|mdzM  ;fgf]af6 7'nf] j|mddf 
/flvPsf] 5 . To:t} u/L bf];|f] lrqdf ljBfyL{nfO{ jif{sf cfwf/df j|mdzM  7'nf]af6 
;fgf] j|mddf /flvPsf] 5 . 

b'j} tl/sfaf6 /fVbf lardf slt jif{sf] ljBfyL{ k/]sf] 5 <

lardf k/sf]] ljBfyL{sf] cufl8 / k5fl8 slt slt hgf ljBfyL{ k/]sf 5g\ <

o:tf] lardf k/]sf] dfgnfO{ s] elgG5 <

b'j} tl/sfaf6 /fVbf lardf cf7 jif{sf] ljBfyL{ k/]sf] 5 . lardf k/]sf] ljBfyL{sf] 
cufl8 / k5fl8 Ps Ps hgf ljBfyL{ 5g\ . o;/L lardf kg]{ dfgnfO{ dlWosf elgG5 . 

	 lj|mofsnfk !

lrqdf km/s km/s nDafO ePsf kFfrcf]6f n6\7LnfO{ ltgLx¿sf] prfOsf] cwf/df 
xf]rf]af6 cUnf];Dd ldnfP/ /flvPsf] 5 . 

lrqdf t];|f] n6\7LnfO{ cfwf/ dfGbf, Tof] n6\7LeGbf cufl8 / k5fl8 a/fa/ cyjf 2 
/ 2 cf]6f n6\7L 5g\ . t;y{, lardf kg]{ n6\7Lsf] prfO jf t];|f] n6\7Lsf] prfO g} tL 
n6\7Lx¿sf] prfOsf] dlWosf dfg x'G5 . o;/L kFfrcf]6f n6\7Ldf t];|f] n6\7L dlWosf 
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eof] . t;y{ 
5 + 1

2
  cf}F n6\7L jf 3 cfF}F n6\7L dlWosf dfg eof] .

dlWosfn] tYofª\sx¿nfO{ a/fa/ b'O{ efudf ljefhg u5{ . t;y{, dlWosf dfgaf6 tn 
/ dfly b'j}lt/ a/fa/ tYofª\s k5{g\ . dlWosfnfO{ Md n] hgfOG5 . To;sf/0f dlWosf 
n + 2

1
  cf}F kb x'G5 . 

	 -cf_	tnsf b'O{ cj:yfsf af/]df cWoog u/f}F M

lbOPsf] lrqdf ljBfyL{x¿nfO{ jif{sf cfwf/df j|mdzM ;fgf]af6 7'nf] / 7'nf]af6 ;fgf] 
j|mddf /flvPsf] 5 . 

 

-s_	 ca lardf slt jif{sf] ljBfyL{ k/]sf] 5 < 

-v_	 o:tf] cj:yfdf lardf k/sf] ljBfyL{ s;/L kQf nufpg] xf]nf <  

o;/L jif{cg';f/ cUnf]b]lv xf]rf]sf] j|mddf /fVbf lardf s'g ljBfyL{ k/]sf] 5 eGg sl7g 
eof] . olb ;ft jif{sfnfO{ lar dfGg] xf] eg] cufl8 Ps hgf / k5fl8 b'O{ hgf ljBfyL{ 
x'G5g\ . olb cf7 jif{sfnfO{ lar dfGg] xf] eg] cufl8 b'O{ hgf / k5fl8 Ps hgf ljBfyL{ 
x'G5g\ . o:tf] cj:yfdf ;ft jif{ / cf7 jif{sf] larsf] :yfgnfO{ dlWosf kg]{ :yfg 

dflgG5 . oxL larsf] dfg  
7 + 8

2
 = 7.5 g} dlWosf xf] . 
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tYofª\snfO{ ;fgf]b]lv 7'nf] jf 7'nf] b]lv ;fgf] j|mddf ldnfP/ /fVbf l7s lardf 
k/]sf] dfgnfO{ ltgLx¿sf] dlWosf elgG5 . cyf{t\ s'g} klg tYofª\snfO{ a/fa/ b'O{ 

efudf ljefhg ug{] dfgnfO{ dlWosf (Median) elgG5 . o;nfO{ ;ª\s]tsf ¿kdf 
Md n]lvG5 . To;sf/0f dlWosf :yfg kQf nufpFbf 

n + 1 
2

 cf}F kb x'G5 . 

tYofª\ssf] ;ª\Vof lahf]/ ePdf To; tYofª\ssf] lardf kg]{ dfg dWodfg x'G5 . 
tYofª\ssf] ;ª\Vof hf]/ ePdf lardf kg]{ dfg b'O{cf]6f x'G5g\ . o:tf] cj:yfdf 
lardf k/]sf b'O{cf]6f dfgsf] cª\sul0ftLo dWos g} pSt tYofª\ssf] dlWosf x'G5 .  

dlWosnfO{ tnsf] lrqaf6 klg yk :ki6 kfg{ ;lsG5 M

50% dfly50% tn  

	 pbfx/0f 1 

sIff 8 sf ljBfyL{;Fu sltcf]6f snd 5g\ egL ;ª\sng ul/Psf] tYofª\saf6 dlWosf 
kQf nufpg'xf];\ M 

4, 12, 13, 11, 8, 15, 10

;dfwfg 

oxfF lbOPsf tYofª\snfO{ a9\bf] j|mddf /fVbf,

4, 8, 10, 11, 12, 13, 15  

hDdf ljBfyL{ ;ªVof (n) = 7 

dlWosf (Md) = ?

xfdLnfO{ yfxf 5,
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dlWosf = 
n + 1 

2
 cf}F kb 

dlWosf = 
7 + 1 

2
 cf}F kb 

dlWosf = 4 cf}F kb  ⸫  dlWosf = 11 x'G5 . 

	 pbfx/0f 4	  

olb 8 hgf ljBfyL{sf] tf}n 45kg, 42kg, 44kg, 50kg, 45kg, 48kg, 40kg / 43kg 
5 eg] dlWosf lgsfNg'xf];\ M

;dfwfg 

oxfF lbOPsf] tYofª\snfO{ a9\bf] j|mddf /fVbf, 

40kg, 42kg, 43kg, 44kg, 45kg, 45kg, 48kg, 50kg   

hDdf ljBfyL{ ;ªVof (n) = 8 

dlWosf (Md) = ?

xfdLnfO{ yfxf 5,

dlWosf = 
n + 1 

2
 cf}F kb 

lbOPsf] tYofª\sdf rf}yf] kb 44 / kfFrf}F kb 45 xf] . tYofª\ssf] lardf kg]{ dfg 
Pp6f dfq 5}g . o:tf] cj:yfdf lardf k/]sf b'O{cf]6f dfg 44 / 45 sf] cf};t jf 
cª\sul0ftLo dWos g} dlWosf x'G5 . 

dlWosf = 
8 + 1 

2
 cf}F kb 

dlWosf = 4.5 cf}F kb 

dlWosf = 
44 + 45 

2
 

⸫ dlWosf = 44.5 kg  x'G5 .  



262 ul0ft tx –# -sIff ^–*_ efu b'O{

	 32.3	l/t  (Mode)

cWoog u/f}F M

k|]/0ff dlxnf ljBfnosf sIff 8 df pkl:yt ePsf ljBfyL{n] nufPsf] h'Qfsf] gDa/ 
slt slt /x]5 egL ;f]Wbf lgDgfg';f/sf] tYofª\s k|fKt eof] M

5, 6, 7, 5, 6, 6, 5, 6, 6, 7, 6, 5, 7 dflysf] tYofª\ssf cfwf/df ;f]lwPsf k|Zgsf] 
pQ/ lbg'xf];\ M

-s_	 ;a}eGbf w]/}n] nufpg] s'g gDa/sf] h'Qf /x]5 <

-v_	 ;a}eGbf w]/} k6s bf]xf]l/Psf] dfgnfO{ s] elgG5 < 

s'g} klg tYofª\sdf ;a}eGbf a9L k6s bf]xf]l/Psf] dfgnfO{ l/t (Mode) elgG5 . 
dflysf] tYofª\sdf ;a}eGbf w]/} bf]xf]l/Psf] h'Qf gDa/ 6 xf] . 6 g} lbOPsf] tYofª\ssf] 
l/t dfg xf] .

	 pbfx/0f 1

olb sIff 8 sf 10 hgf ljBfyL{sf] prfO 145cm, 149cm, 140cm, 148cm, 142cm, 
149cm, 142cm, 155cm, 150cm / 149cm 5 eg] l/t lgsfNg'xf];\ M

;dfwfg 

oxfF lbOPsf tYofª\snfO{ a9\bf] j|mddf /fVbf,  	

140cm, 142cm, 142cm, 145cm, 148cm, 149cm, 149cm, 149cm, 150cm / 
155cm  

oxfF, 149cm prfO x'g] ljBfyL{sf] ;ª\Vof 3 5 . of] g} w]/} ljBfyL{sf] prfO xf] .

 ⸫  l/t (Mode) = 149cm x'G5 .
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cEof;sf nflu k|Zg

	 1.	 lbOPsf] tYofª\saf6 cª\s ul0ftLo dWos (Arithmetic 
Mean) lgsfNg'xf];\ M

-s_	 5, 23, 28, 19, 14, 11, 22

-v_	 74, 95, 68, 34, 91, 115, 88, 87

-u_	 35, 45, 57, 62, 47, 78, 29, 16, 44, 37

-3_	 115, 127, 119, 156, 128, 198, 212, 180, 100  	

	 2.	 tnsf tYofª\saf6 m sf] dfg lgsfNg'xf];\ M

-s_	 ΣX = 65 + m, n = 10 / dWos (X) = 7

-v_	 ΣX = 117 , n = 8 + m / dWos (X) = 13 

-u_	 ΣX = 10 + m , n = 4  / dWos (X) = 5

-3_	 ΣX = 242 + 22a , n = 11 + a / dWos (X) = ?

	 3.	 tnsf tYofª\saf6 dlWosf (Median) lgsfNg'xf];\ M

-s_	 28, 30, 18, 15, 30, 25, 16

-v_	 250, 282, 211, 290, 245, 288, 127, 215, 245, 258

-u_	 44, 42, 45, 28, 55, 86, 68, 25

-3_	 110kg, 105kg, 106kg, 108kg, 111kg, 119kg, 114kg, 112kg, 113kg

	 4.	 -s_	 olb x, x + 2, x + 3, x + 6 / x + 4 a9\bf] j|mddf 5g\ / 
;f]sf] dlWosf 12 eP x sf] dfg lgsfNg'xf];\ .
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	 5.	 lbOPsf] tYofª\saf6 l/t (Mode) lgsfNg'xf];\ M

-s_	 2, 1, 1, 2, 4, 5, 6, 1, 1, 5, 6, 4, 1, 2

-v_	 3, 5, 9, 4, 4, 9, 4, 6, 5, 4

-u_	 121, 125, 130, 125, 121, 135, 121, 140  

pQ/

1.	 -s_ 17.42  	 -v_ 81.5  	 -u_ 45  	 -3_ 148.33  	

2.	 -s_ 5     	 -v_ 1  	 -u_ 10  	 -3_ 22 	

3.	 -s_ 25  	 -v_ 254  	 -u_ 44.5 	 -3_ 110.5 kg

4.	 -s_ 9  	

5.	 -s_ 1  	 -v_ 4  	 -u_ 121
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g]kfn ;/sf/
lzIff, lj1fg tyf k|ljlw dGqfno

lzIff tyf dfgj ;|f]t ljsf; s]Gb|
;fgf]l7dL, eStk'/


