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1.0	 k'g/jnf]sg (Review)

olb ;j{Jofks ;d"x (U) = {10 ;Ddsf  uGtLsf ;ª\Vofx¿} eP tnsf ;d"x 
;"rLs/0f ljlwaf6 lgdf{0f ug'{xf];\ / lbOPsf k|Zgdf 5nkmn ug'{xf];\ .    

-s_ 	A = {¿9 ;ª\Vofx¿}
-v_ 	B = {lahf]/ ;ª\Vofx¿}
-u_ 	C = {3 sf ckjTo{x¿}
-3_ 	D = {8 sf u'0fgv08x¿}
-ª_	 E =	{;+o'St ;ª\Vofx¿} 
s] ;d"x A, B, C, D, E sf ;b:ox¿ ;j{Jofks U sf klg ;b:ox¿ x'g\ <

	 ;d"x A, B, C, D, E nfO{ ;d"x U sf] s:tf] ;d"x elgG5 < 

1.1 cnlUuPsf / vlK6Psf ;d"x (Disjoint and Overlapping sets)

lj|mofsnfk 1

lbOPsf] cj:yf cWoog u/L ;d"xdf 5nkmn ug'{xf];\ M

;fs{ /fi6«x¿cGtu{t kg]{ b]zx¿lar km'6an k|ltof]lutf ug]{ ;f]rsf ;fy tL 
b]zx¿nfO{ tn lbOPcg';f/ b'O{ ;d"xdf afFl8Psf] 5 . ;fs{ /fi6«cGtu{t cf7cf]6f 
b]zx¿ kb{5g\ . oL /fi6«x¿dWo] s]xL /fi6«x¿ ;d'b|;Fu hf]l8Psf 5g\ eg] s]xL 
/fi6«x¿ t e"kl/j]li6t 5g\ . 

klxnf] ;d"xdf ePsf b]zx¿ = g]kfn, kfls:tfg, e'6fg, >Lnª\sf

bf];|f] ;d"xdf kg]{ b]zx¿ = aª\nfb]z, dfnlbE;, ckmuflg:tfg, ef/t

-s_ 	o;nfO{ ;d"xdf s;/L hgfpg ;lsG5 xf]nf < 

-v_ 	s] ;d"xdf hgfpFbf PseGbf w]/} lsl;dn] hgfpg ;lsG5 t < 

-u_ 	olb ;lsG5 eg] ltgLx¿ s] s] x'g\ < 

kf7 1
;d"x
(Set)
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oxfF ;d"xnfO{ ;"rLs/0f ljlwaf6 b]vfpFbf,

olb ;fs{ /fi6«x¿sf] ;d"xnfO{ U n] hgfpg] xf] eg],

U = {g]kfn, ef/t, e'6fg, aª\nfb]z, kfls:tfg, >Lnª\sf, dfnlbE;, ckmuflg:tfg}
klxnf] ;d"xdf kg]{ b]zx¿nfO{ A n] hgfpg] xf] eg],  

A = {g]kfn, kfls:tfg, e'6fg, >Lnª\sf}
bf];|f] ;d"xdf kg]{ b]zx¿nfO{ B n] hgfpg] xf] eg],  

B = {aª\nfb]z, dfnlbE;, ckmuflg:tfg, ef/t}
;d"x U,  A / B sf] ;DaGwnfO{ o;/L klg b]vfpg ;lsG5 .

 ef/t
ckmuflg:tfg 
dfnlbE;  
aª\\nfb]z

g]kfn
kfls:tfg e'6fg 

>Lnª\sf 

U
A B

 lrq g= -s_

olb e"kl/j]li7t /fi6«x¿sf] ;d"xdf kg]{ b]zx¿sf] ;d"xnfO{ L n] hgfpg] xf] eg], 

L = {g]kfn, ckmuflg:tfg, e'6fg}
;d"x U,  A / L sf] ;DaGwnfO{ o;/L klg b]vfpg ;lsG5 .

U
A L

kfls:tfg  
>Lnª\sf

g]kfn
e'6fg

ckmuflg:tfg

     
                   

lrq g= -s_ / -v_ df ;d"xsf] ;DaGwnfO{ b]vfOPsf] 5 . pSt lrqfTds k|:t'ltnfO{  
g} e]g lrq elgG5 .

dfnlbE;    aª\\nfb]z
ef/t

 lrq g= -v_
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g} e]glrq (Venn Diagram) elgG5 .
;d"x jf ;d"xsf ljleGg ;DaGwx¿nfO{ hgfpg] lrqfTds k|:t'ltnfO{ e]glrq 
(Venn Diagram) elgG5 . e]glrqdf k|:t't ubf{ ;j{Jofks ;d"xnfO{ cfotsf/ 
sf]7fdf / o;sf c¿ pk;d"xx¿nfO{ j[Qfsf/ jf cG8fsf/ cfs[ltsf] k|of]u 
ul/G5 .

e]glrqsf] k|of]u ;g\ 1880 df ul0ft1 John Venn n] u/]sf lyP . pgs} 
gfdaf6 o; lrqnfO{ e]g lrq elgPsf] xf] .

dfly lbOPsf b'O{cf]6f e]glrqdf s] km/s kfpg' eof] < hf]8Ldf 5nkmn ug'{xf];\ . 

lrq g= 1 df s] ;d"x A / ;d"x B df kg]{ b]zx¿ Pp6} 5g\ t < 5}gg\, cyf{t\ ;d"x 
A / ;d"x B df kg]{ b]zx¿ cnu cnu g} 5g\ . To;}n] logLx¿ cnlUuPsf ;d"x 
x'g\ . To;} u/L lrq g= 2 df s] ;d"x A df ePsf b]zx¿ ;d"x L df klg k5{g\\ 
t < g]kfn / e'6fg b'j} ;d"xdf k5{g\ . To;}n] ;d"x A / L vlK6Psf ;d"x x'g\ .

-s_ ;d"x M / N nfO{ ;"rLs/0f tyf JofVof 
ljlwaf6 n]Vg'xf];\ .

-v_ ;j{Jofks ;d"x U lgdf{0f ug'{xf];\ .

-u_ M / N cnlUuPsf ;d"x jf vlK6Psf 
;d"x s] x'g\ / lsg <

;dfwfg

-s_ Joj:yf ljlw M M ={15 ;Ddsf 3 sf 
ckjTo{x¿sf] ;d"x}

	 jf {3 sf klxnf] kfFrcf]6f ckjTo{x¿}

s'g} b'O{ jf b'O{eGbf a9L ;d"xdf sDtLdf Pp6f ;femf ;b:o / sDtLdf Pp6f 
km/s ;b:o 5 eg] To:tf ;d"xnfO{ vlK6Psf ;d"x (Overlapping Sets) elgG5 . 
s'g} b'O{ jf b'O{eGbf a9L ;d"xdf ;femf ;b:o 5}gg\ eg] To:tf ;d"xnfO{  
cnlUuPsf ;d"x (Disjoint Sets) elgG5 . 

U
M

3

9

15

18

24

3021

6

12

N

pbfx/0f 1

lbOPsf] e]glrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ n]Vg'xf];\ M 
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				    N = {24 ;Ddsf 6 sf ckjTo{x¿sf] ;d"x} 
				    jf {6 sf klxnf] rf/cf]6f ckjTo{x¿}
;"rLs/0f ljlw M	 M = {3,6,9,12,15}
				    N = {6,12,18,24}
-v_	;j{Jofks ;d"x U = {3, 6, 9, 12, 15, 18, 21, 24, 27, 30}
-u_	M / N vlK6Psf ;d"x x'g\ lsgeg] M / N df b'O{cf]6f ;femf ;b:o 6 / 12 

5g\ . To:t} M / N df sDtLdf Pscf]6f km/s ;b:o klg 5g\ .

pbfx/0f 2

P, Q / R ;j{Jofks ;d"x U sf pk;d"x x'g\ . olb U = {20 ;Ddsf 2 sf] ckjTo{},  
P = {10 sf u'0fgv08x¿}, Q = {5 sf ckjTo{x¿} / R = {6 sf ckjTo{x¿} eP  P 
/ Q tyf Q / R sf] ;DaGwnfO{ e]glrqdf k|:t't ug'{xf];\ . ;fy} P / Q tyf Q / R 
sf] ;DaGw klg pNn]v ug'{xf];\ M

;dfwfg

oxfF
U = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}
P = {2, 10}
Q = {10, 20}
R = {6, 12, 18} 5 .

ca, 

P / Q sf] ;DaGwnfO{ e]glrqdf 
k|:t't ubf{,

P Q
4	 6	 8	 12

2	 10	 20

14
18

16

U

⸫ P / Q vlK6Psf ;d"x x'g\ . 

Q / R sf] ;DaGwnfO{ e]glrqdf 
k|:t't ubf{,

U

Q P

14

10 6
12
1820

4

168
2

⸫ Q / R cnlUuPsf ;d"x x'g\ . 
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cEof; 1.1

1.	 tnsf e]glrqsf cfwf/df k|To]s ;d"xnfO{ ;"rLs/0f / JofVof b'j} ljlwaf6  
n]Vg'xf];\ . ;fy} ;j{Jofks ;d"x U klg lgdf{0f ug'{xf];\ M

-s_ 
2
4
6

10
81

93  7
5 11

A B U  -v_ 

1
3
5

7
9

11

2
4

8
10

6

C D
U  -u_ 

1
3
5
7

D
E
9

11

2
4

8
10
6

U  -3_  

4
5
7

4
6
8

1
2

11

A
F

U

9
10

2.	 lbOPsf ;d"x vlK6Psf jf cnlUuPsf s] s:tf ;d"x x'g\, 5'6\ofpg'xf];\ M

-s_ 
M N

U  -v_ P Q
U  

3.	 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	 -5_ B / E	 -h_ C / D	 -em_ C / E	 -`_ D / E

4.	 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

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

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

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

-u_ A df ePsf lahf]/ ;ª\Vofx¿sf] ;d"x D		

b
c
d

    1  3
5  9

    2  4
6  8a

e

i
o
u
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-3_ A df ePsf 10 sf u'0fgv08x¿sf] ;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];\ .

6.	 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:ox¿df 3 hf]8\bf aGg] ;d"x N	

-v_ M sf k|To]s ;b:ox¿nfO{ 2 n] u'0fg ubf{ aGg] ;b:o ;d"x P	
-u_ M df ePsf lahf]/ ;ª\Vofx¿sf] ;d"x Q
-3_ M df ePsf 10 sf ckjTo{x¿sf] ;d"x R		

	 dflysf ;d"x M, N, P, Q / R df vlK6Psf / cnlUuPsf ;d"x  
5'6\ofpg'xf];\ .

kl/of]hgf sfo{

-s_	 tkfOF{sf] ;d'bfodf kfOg] s'g} b'O{ 3/kfn'jf hgfj/sf ljz]iftf 
l6kf]6 ug'{xf];\ . ltgLx¿sf ljz]iftf a'emfpg] b'O{ km/s km/s ;d"x  
lgdf{0f ug'{xf];\ . tL ;d"xsf] ;DaGwsf] e]glrq lgdf{0f u/L cnlUuPsf jf 
vlK6Psf] s] s:tf] ;d"x aGof] < sIffsf]7fdf k|:t't ug'{xf];\ .

-v_	 tkfO{Fsf] sIffsf]7fdf ePsf ;a} ;fyLx¿nfO{ ;j{Jofks ;d"x U agfO{ 
tn lbOPsf sfo{x¿ ug'{xf];\ .

-c_	bxL dg k/fpg] / b'w dg k/fpg] ;fyLx¿sf] ;d"xnfO{ 5'6\6f 5'6\6} 
b'O{ ;d"x gfds/0f ug'{xf];\ / tL b'O{ ;d"xsf] ;DaGwnfO{  e]glrqdf  
k|:t't ug'{xf];\ .

-cf_	tL ;d"xx¿ cnlUuPsf jf vlK6Psf s] x'g\, 5'6\ofpg'xf];\ . 

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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1.2 pk;d"x  (Subset)

lj|mofsnfk 2

zflGtn] cfkm\gf] hGdlbgsf] pknIodf tLg hgf ;fyLx¿ 8f]Ndf, /fs]z / nIdLnfO{  
af]nfOg\ . ca pgsf] hGdlbgdf cfPsf ;fyLx¿af6 aGg ;Sg] ;d"x agfpg'xf];\ M

-s_ tLg} hgf ;fyLsf] ;d"x

-v_ b'O{ b'O{ hgf ;fyLsf] ;d"x

-u_ Ps Pshgf ;fyLsf] ;d"x

-3_ sf]xL klg ;fyL gePsf] ;d"x
olb A / B b'O{cf]6f ;d"x x'g\ . ;d"x A df ePsf ;a} ;b:ox¿ ;d"x B df 
klg kb{5g\ eg] ;d"x A nfO{ ;d"x B sf] pk;d"x (Subset) elgG5 . o;nfO{ 
;ªs]tdf A ⸦ B jf B ⸧ A n]lvG5 .

1.2.1		 pko'St / cg'ko'St pk;d"x  (Proper and Improper Subsets)

lj|mofsnfk 3

lrqdf kmnkm"nsf] Pp6f ;d"x F lbOPsf] 5 M	               F

-s_  ;d"x F af6 aGg ;Sg] pk;d"x agfpg'xf];\ .

-v_ 	;d"x F af6 agfOPsf pk;d"xdWo] s]xL ;b:ox¿ dfq lnP/ agfOPsf / ;a} 
;b:ox¿ lnP/ agfOPsf ;d"x s'g s'g x'g\ < 

-u_ 	 s]xL ;b:ox¿ dfq lnP/ agfOPsf ;d"xnfO{ / ;a} ;b:ox¿ lnP/ agfOPsf 
;d"xnfO{ ul0ftLo ;ª\s]tdf s;/L hgfOG5, xf]nf < 

olb ;d"x A df ePsf s]xL ;b:ox¿ dfq lnP/ pk;d"x B agfOG5 eg] 
pk;d"x B nfO{ ;d"x A sf] pko'St pk;d"x (Proper Subset) elgG5 .  
o;nfO{ ;ª\s]tdf B ⸦ A jf A ⸧ B n]lvG5 . cyjf 

olb B ;d"x A sf] pk;d"x xf] / pk;d"x B sf] ;b:o ;ª\Vof A eGbf sd 5 
eg] To:tf] pk;d"xnfO{ ;d"x A sf] pko'St pk;d"x (Proper Subset) elgG5 . 
To;sf/0f vfnL ;d"x ;a} -vfnL ;d"xafx]s_ ;d"xsf] pko'St pk;d"x xf] .

olb ;d"x A df ePsf ;a} ;b:ox¿ lnP/ pk;d"x B agfOG5 eg] pk;d"x B 
nfO{ ;d"x A sf] cg'ko'St pk;d"x (Improper Subset) elgG5 . o;nfO{ ;ª\s]tdf 
B ⊆ A jf A ⊇ B n]lvG5 . a/fa/ ;d"x cfk;df cg'ko'St pk;d"x x'G5g\ .
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pbfx/0f 1

;d"x M = {s, k, y} sf ;a} pk;d"x agfO{ gfds/0f ;d]t ug'{xf];\ . ;fy} ;d"x M sf 
pko'St / cg'ko'St pk;d"x klg 5'6\ofpg'xf];\ M

;dfwfg

;d"x M = {s, k, y} af6 aGg] pk;d"x M

s'g} klg ;b:o gePsf] pk;d"x A = { }
Pp6f dfq ;b:o ePsf] pk;d"x B = {s}, C = {k}, D = {y}
b'O{cf]6f dfq ;b:o ePsf] pk;d"x E = {s, k}, F = {s, y}, G = {k, y}
;a} ;b:o ePsf] pk;d"x H = {s, k, y}
oxfF pko'St pk;d"x  A = { }, B = {s}, C = {k}, D = {y}, 
			  E = {s, k}, F = {s, y}, G = {k, y}
cg'ko'St pk;d"x H ={s, k, y}

pbfx/0f 2

X / Y ;j{Jofks ;d"x U sf pk;d"x x'g\ . olb U = {y : y Pp6f 20 ;Ddsf 2 sf] 
ckjTo{ xf]}, X = {20 sf u'0fgv08x¿} / Y = {5 sf ckjTo{x¿ eP X / Y sf] 
;DaGwnfO{ e]glrqdf k|:t't ug'{xf];\, ;fy} X / Y sf] ;DaGw klg pNn]v ug'{xf];\ M

;dfwfg

oxfF U = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}
X = {2, 4, 10, 20}
Y = {10, 20} 5 .

ca  X / Y sf] ;DaGwnfO{ e]glrqdf k|:t't ubf{,

16
42

18

14

10
20

X

Y

6

8

12

U

⸫ X sf] pko'St pk;d"x Y xf] . o;nfO{ ;ª\s]tdf Y ⸦ X n]lvG5 .
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cEof; 1.2

1.	 tnsf e]glrqsf cfwf/df pko'St jf cg'ko'St pk;d"x 5'6\ofO{ ;ª\s]tdf  
n]Vg'xf];\ M

	 -s_ 

C

A U  	 -v_ 

F
E

U  	 -u_ U

2.	 olb N = {x:x Pp6f 5 ;Ddsf uGtLsf ;ª\Vof} eP, ;d"x N nfO{ ;"rLs/0f 
ljlwdf n]Vg'xf];\ / o;af6 aGg] lgDg pk;d"x agfO{ gfds/0f ug'{xf];\ M

-s_	;a} Ps ;b:oLo pk;d"x 

-v_	;a} b'O{ ;b:oLo pk;d"x 

-u_	 ;a} tLg ;b:oLo pk;d"x 

-3_	 ;a} rf/ ;b:oLo pk;d"x 

-ª_	 ;a} kfFr ;b:oLo pk;d"x 

-r_	Pp6f vfnL pk;d"x klg agfpg'xf];\ / N af6 hDdf sltcf]6f pk;d"x 
ag] n]Vg'xf];\ . 

3.	 tnsf ;d"xaf6 aGg ;Sg] ;a} pk;d"x agfO{ gfds/0f ug'{xf];\ M

-s_ F = {cfFk} 
-v_ V = {d'nf, km;L{}
-u_ T = {a;, lhk, hxfh}
-3_ A = {s's'/, la/fnf], 3f]8f, ufO{}
-ª_ B = {k/]jf, sfu, lrn, ;'uf, as'Nnf}

4. 	 k|Zg g= 3 af6 agfOPsf pk;d"xaf6 pko'St / cg'ko'St pk;d"x  
5'6\ofpg'xf];\ .

i   1   

a   
uo 3

e 2

TS
2

6 8 10

4
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5. 	 k|Zg g= 3 sf]] cfwf/df tnsf] tflnsf sfkLdf agfO{ eg'{xf];\ M 

j|m=;= ;d"x ;b:o 
;ª\Vof

pk;d"x pk;d"xsf] 
;ª\Vof

1.

2.

3.

4.

5.

{cfFk} 

{d'nf, km;L{}

{a;, lhk, hxfh}

{s's'/, la/fnf], 3f]8f, ufO{}

{k/]jf, sfu, lrn, ;'uf, 
as'Nnf}

1

2

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

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

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

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

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

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

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

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

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

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

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

dflysf] tflnsfsf cfwf/df s'g} klg ;d"xaf6 aGg ;Sg] ;DefJo pk;d"xsf]  
;ª\Vof lgsfNg] ;"q lgsfNg'xf];\ .

6. 	 olb E = {2, 3, 5, 7} eP o;af6 3 cf]6f pko'St pk;d"x lgdf{0f u/L 
5'6\6f5'6\6} e]glrqdf b]vfpg'xf];\ .

kl/of]hgf sfo{

-s_	 tkfO{Fsf] 3/df ePsf JolStx¿nfO{ ;j{Jofks ;d"x agfO{ tn lbOPsf 
sfo{x¿ ug'{xf];\ M

-s_	vfhfsf ¿kdf /f]6L dg k/fpg]sf] Pp6f ;d"x agfpg'xf];\ . 

-v_	/f]6LcGtu{t ux'Fsf] /f]6L, ds}sf] /f]6L jf sf]bf]sf] /f]6L dg k/fpg]sf] 
pk;d"x agfO{ To;nfO{ e]glrqdf k|:t't ug'{xf];\ .

lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 
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ldl>t cEof;

1. 	 olb P = {2, 3, 5} eP o;af6 aGg] ;a} pk;d"x lgdf{0f ug'{xf];\ . / pko'St 
/ cg'ko'St pk;d"x klg 5'6\ofpg'xf];\ .

2.	 ;j{Jofks ;d"x U sf pk;d"xx¿ A = { 2, 4, 6} / B = {1,2,3} 5g\ . 

	 -s_	 ;d"x A / ;d"x B vlK6Psf jf cnlUuPsf s:tf ;d"x x'g\, sf/0f 
lbg'xf];\ .				     

	 -v_	 ;d"x A af6 aGg] cg'ko'St pk;d"x n]Vg'xf];\ .				 

	 -u_	 ;d"x A / B sf ;femf pko'St pk;d"x s] s] x'g\< n]Vg'xf];\ . 

3.	 ;d"x A = {3, 5} / B = {2,4,7} 5g\ . 

	 -s_ ;d"x A af6 aGg] pko'St pk;d"xx¿ lgdf{0f ug'{xf];\ .	

	 -v_	 ;d"x A / ;d"x B nfO{ vlK6Psf ;d"x agfpg ;d"x A df s'g ;b:o 
yKg'knf{ < sf/0f;lxt n]Vg'xf];\ .			

4.	 ;j{Jofks ;d"x U = (1,2,3,4,5} sf pk;d"xx¿ Q = {1, 3, 5} / R = {1,2,3} 
5g\ . 

	 -s_ ;d"x Q af6 aGg] pko'St / cg'ko'St pk;d"x n]Vg'xf];\ .

	 -v_ ;d"x R / ;d"x Q sf] ;femf pko'St pk;d"x s] s] x'g\, n]Vg'xf];\ .

	 -u_ ;d"x R / ;d"x Q nfO{ e]glrqdf k|:t't ug'{xf];\ . 

5.	 U = {20 ;Ddsf k|fs[lts ;ª\Vofx¿}, A = {10 ;Ddsf hf]/ ;ª\Vofx¿ },   
B = {10 ;Ddsf lahf]/ ;ª\Vofx¿}, C = {10 ;Ddsf ¿9 ;ª\Vofx¿ } / D = 
{ 2 sf ckjTo{x¿} 5g\ M 

	 lbOPsf ;d"xx¿ cnlUuPsf jf vlK6Psf s:tf ;d"x x'g\, n]Vg'xf];\ / 
e]glrqdf b]vfpg'xf];\ .  

-s_ A / B	 -v_ A / C	 -u_ A / D 	 -3_ B / C
-ª_ B / D 	 -r_ C / D

6.    ;d"x A / ;d"x B sf ;b:ox¿nfO{ ;Fu}sf] e]g lrqdf b]vfOPsf] 5 . 

	 -s_ ;d"x A / ;d"x B vlK6Psf jf cnlUuPsf s:tf ;d"x x'g\, sf/0f 
n]Vg'xf];\ . 

	 -v_ ;d"x A af6 aGg] s'g} @ cf]6f pko'St pk;d"xx¿ n]Vg'xf];\ . 
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-u_	 dfly lbOPsf vlK6Psf ;d"xx¿ A / B 
nfO{ cnlUuPsf ;d"x agfpg s] ug'{k5{ < 
sf/0f;lxt n]Vg'xf];\ .

7.   ;d"x M / ;d"x N sf ;b:ox¿nfO{ ;Fu}sf] 
e]g lrqdf b]vfOPsf] 5 . 

-s_	 ;d"x M / N af6 aGg] pko'St / cg'ko'St 
pk;d"xx¿ n]Vg'xf];\ .

-v_	 s] ;d"x M / N af6 aGg] pko'St 
pk;d"xx¿ a/fa/ ;+Vofdf 5g\ < 

-u_	 ;d"x M af6 s'g ;b:o lemSof] eg] 
;d"xx¿ M / N cnlUuPsf ;d"x aG5g\, 
n]Vg'xf];\ . 

	

8. 	 olb S = {s, o, n, y} eP o;af6 aGg] s'g} 5 cf]6f pko'St pk;d"x S1, S2, S3, 
S4 / S5 lgdf{0f ug'{xf];\  / tnsf ;DaGwnfO{ e]g lrqdf b]vfpg'xf];\ M

	 -s_ S1 / S2	 -v_ S1 / S3		 -u_ S1 / S4

	 -3_ S1 / S5	 -ª_ S2 / S3		 -r_ S2 / S4

	 -5_ S2 / S5	 -h_ S3 / S4	 -em_ S3 / S5	
	 -`_ S4 / S5

9.	 ;d"x A = { 0, 2 } , B = { 1, 2 }  / C = { 2 b]lv 5 ;Ddsf ju{ ;ª\Vofx¿ } 

;j{Jofks ;d"x U sf pk;d"xx¿ x'g\ eg]  

	 -s_ ;d"x C af6 aGg] pko'St / cg'ko'St pk;d"xx¿ n]Vg'xf];\ .

	 -v_ ;d"x A / ;d"x B nfO{ e]glrqdf b]vfpg'xf];\ .

	 -u_ ;d"x A / ;d"x C dWo] s'g ;d"xsf] pk;d"x a9L x'G5g\, sf/0f lbg'xf];\ .

A B

ba d

U

M N

ba

c

d

f

U



ul0ft, sIff * 13

2.0	 k'g/jnf]sg (Review)

lbOPsf] cj:yfsf] cWoog u/L 5nkmn ug'{xf];\ M

;Fu}sf] tflnsfdf 1256 nfO{ :yfgdfg tflnsfdf b]vfOPsf] 5 .

  

xhf/ ;o bz Ps
103 102 101 100

1 2 5 6

tflnsfdf Ps, bz, ;o / 
xhf/nfO{ j|mdzM 100, 101, 102, 

103 lsg n]lvPsf] xf]nf < 

1256 nfO{ lj:tfl/t ¿kdf n]Vbf,

1256 	 = 1 × 1000 + 2 × 100 + 5 × 10 + 6 × 1

	 = 1 × 103 + 2 × 102 + 5 × 101 + 6 × 100

kf7 2
k"0f{ ;ª\Vof  

(Whole Numbers)

s'g} klg ;ª\VofnfO{ 10 sf] k|of]u u/L lj:tfl/t ¿kdf n]lvG5 / :yfgdfg 
tflnsfdf Ps, bz, ;o, xhf/, ===== jf 100, 101,  102, 103, 104, ……. x'G5 eg] 
To:tf] ;ª\Vof k4ltnfO{ bzdnj ;ª\Vof k4lt (decimal numeration system) 
elgG5 . o;df 0, 1, 2, 3, 4, 5, 6, 7, 8 / 9 u/L 10 cf]6f cª\sx¿ k|of]u ul/G5 . 
lxGb' c/]las ;ª\Vof k4ltdf ;ª\VofnfO{ 10 sf] 3ftsf ¿kdf JoSt ul/G5,

h:t} M 	24 = 2 × 10 + 4 = 2 × 101 + 4 × 100,  

576 = 5 × 100 + 7 × 10 + 6 = 5 × 102 + 7 × 101 + 6 × 100
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2.1   låcfwf/ ;ª\Vof k4lt (Binary Number System)

2.1.1		 låcfwf/ ;ª\Vof k4ltsf] kl/ro

lj|mofsnfk 1

lbOPsf] lrq ljB'tLo ;ls{6 (electrical circuit) sf] xf] . lrqsf] cjnf]sg u/L 
lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M
-s_ ljB'tLo ;ls{6 (electrical circuit) df sltcf]6f k|lj|mofx¿ x''G5g\ < tL s] s] 

x'g\ <
-v_	 xfdL]n] 3/df afNg] lah'nL aQL / lrqdf b]vfOPh:t} ljB'tLo ;ls{6sf lar 

s:tf] ;DaGw 5 <

oxfF ljB'tLo ;ls{6 (electrical circuit) df h:t} …vf]Ng] (on)' / …aGb ug{] (off )' 
b'O{cf]6f k|lj|mofx¿ x'G5g\ . h;df 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

lj|mofsnfk 2

bzdnj ;ª\Vof k4ltdf 0 b]lv 150 ;Ddsf ;ª\Vofx¿df 1 / 0 k|of]u eO{ ag]sf 
;ª\Vofx¿ hf]8Ldf 5nkmn u/L l6kf]6 ug'{xf];\ . ca tL ;ª\Vofx¿nfO{ ;fgf]b]lv 
7'nf]sf] j|mddf j|mdzM uGtL ub}{ To;nfO{ bzdnj ;ª\Vof k|0ffnLsf ;ª\Vofx¿;Fu 
t'ngf ug'{xf];\ .
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oxfF,

bzdnj ;ª\Vof k4ltdf 1 / 0 k|of]u eO{ ag]sf ;ª\Vofx¿,
0, 1, 10, 11, 100, 101, 110, 111 
ca
1, 10 ub}{ j|mdzM uGtL ug]{ xf] eg] o;nfO{ bzdnj ;ª\Vof k|0ffnLsf ;ª\Vofx¿;Fu 
o;/L t'ngf ug{ ;lsG5 .

låcfwf/ ;ª\Vof k|0ffnL 1 10 11 100 101 110 111 ....... ....... ......

bzdnj ;ª\Vof k|0ffnL 1 2 3 4 5 6 7 8 9 10

bzdnj ;ª\Vof k4ltdf 10 cf]6f cª\s k|of]u ePh:t} låcfwf/ ;ª\Vof k4ltdf 
0 / 1 u/L b'O{cf]6f dfq cª\sx¿ k|of]u u/L ;ª\Vofx¿ ag]sf x'G5g\ . låcfwf/ 
;ª\Vof k4ltdf ;ª\Vofx¿nfO{ j|mdzM uGtL ubf{{ 1, 10, 11, 100,.....} x'G5 .

2.1.2		 låcfwf/ ;ª\Vof k4lt / o;sf] lj:tf/  

lj|mofsnfk 3
lbOPsf ;ª\VofnfO{ låcfwf/ :yfgdfg tflnsfdf s;/L b]vfpg] xf]nf, 5nkmn 
ug'{xf];\ .

	 12 , 102 , 112 ,1002 , 1001012,

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

;f]/ 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
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 
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:yfgdfg tflnsfdf,

;f]/ cf7 rf/ b'O{ Ps
24 23 22 21 20

1 1 0 1 1

;f]/ cf7 rf/ b'O{ Ps
24 23 22 21 20

1 1 1 0 1

	 :yfgdfg tflnsfdf,

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]/, alQ;, ………jf 20, 21, 22, 23, 
24, …… x'G5 . låcfwf/ ;ª\Vof k4ltdf ;ª\Vofx¿nfO{ 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 ……

2.1.3		 bzdnj ;ª\Vof k4ltaf6 låcfwf/ ;ª\Vof k4ltsf ¿kfGt/0f

lj|mofsnfk 4

27 / 29 nfO{ cfwf/ 2 sf] 3ftsf] ;d"xdf ljefhg ug'{xf];\ . tL b'O{ k|lj|moflarsf] 
t'ngf ug'{xf];\ M

oxfF,	

27 = 16 + 8 + 2 + 1	
     = 1 × 24 + 1 × 23 + 1 × 21 + 1 × 20 

⸫ 27 = 1 × 24 + 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20 = 110112

 

29 = 16 + 8 +  4 + 1  
	 =24 + 23 + 22 + 1

	 = 1 × 24 + 1 × 23 + 1 × 22 + 0 × 21 + 1 × 20

⸫ 29 	 = 1 × 24+ 1 × 23 + 1 × 22 + 0 × 21 + 1 × 20  = 111012 x'G5 .

oxfF,
b'j} k|lj|mofdf klxnf 2 sf] 3ftsf ¿kdf n]Vg ;lsg] / afFsL ;ª\Vofdf 27 / 29 
nfO{ j|mdzM 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 ;fyLx¿;Fu 5nkmn ug'{xf];\ . 
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ca z]ifx¿nfO{ j|mdzM tnaf6 dflysf] j|mddf n]Vbf 11011 x'G5 .

t;y{ 27 = 110112 n]lvG5 .

o;} u/L 29 nfO{ klg låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ug'{xf];\ .

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{ .

pbfx/0f 1

43 nfO{ 2 sf] 3ft k|of]u u/L] lj:tfl/t ¿kdf n]Vg'xf];\ M

;dfwfg
43 nfO{ 2 sf] 3ftsf] ;d"xdf ljefhg ubf{,

43 = 32 + 8 + 2 + 1
	 = 2 × 2 × 2 × 2 × 2 + 2 × 2 × 2 + 2 +1

43 = 1 × 25 + 0 × 24 + 1 × 23+ 0 × 22 +1 × 21 + 1 × 20  x'G5 . 

pbfx/0f 2

25 nfO{ låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ug'{xf];\ M
;dfwfg
oxfF 25 nfO{ låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ubf{,

⸫ 25 = 110012

2
2
2
2
2

27
13
6
3
1
0

–	 cfwf/ 10 df z]if 0 b]lv 9 ;Dd x'G5 .
–	 cfwf/ 2 df z]if 0 b]lv 1 dfq x'G5 .
	 t;y{ s'g} ;ª\VofnfO{ låcfwf/df ¿kfGt/0f ug{  
	 2 n] efu ug]{ / z]if n]Vb} hfg] ug'{k5{ .

z]if
1
1
0
1
1

2 25
2 12 ... 1
2 6 ... 0
2 3 ... 0
2 1 ...1

0 ...1
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2.1.4		  låcfwf/ ;ª\Vof k4ltaf6 bzdnj ;ª\Vof k4ltdf ¿kfGt/0f

lj|mofsnfk 5

låcfwf/ k4ltsf] ;ª\Vof 1001012 nfO{ tnsf] :yfgdfg tflnsfdf b]vfOPsf] 5 . 
:yfgdfg tflnsfsf] cWoog u/L lbOPsf k|Zgx¿df 5nkmn ug'{xf];\ M

bzcfwf/df 32 16 8 4 2 1
låcfwf/df 25 24 23 22 21 20

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 <

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 3

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

-s_ 10012	 -v_ 11112	 -u_ 10010112 	-3_ 11001012
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;dfwfg
-s_ 10012	 = 1 × 23 + 0 × 22 + 0 × 21 + 1 × 20

	 = 8 + 0 + 0 + 1
	 = 9
⸫ 10012	 = 9
-v_ 11112	 = 1 × 23 + 1 × 22 + 1 × 21 + 1 × 20

	 = 8 + 4 + 2 + 1
	 = 15
⸫ 11112 	 = 15

-u_ 10010112 = 1 × 26 + 0 × 25 + 0 × 24 + 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20

	 = 64 + 8 + 2 + 1
	 = 75
⸫ 10010112 = 75

-3_ 11001012 = 1 × 26 + 1 × 25 + 0 × 24 +0 × 23 + 1 x 22 + 0 × 21 + 1 × 20

	 = 64+ 32+ 4+ 1
	 = 101
⸫11001012 	 = 101

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

2.2.1.  k~rcfwf/ ;ª\Vof k4ltsf] kl/ro

lj|mofsnfk 6

bzdnj ;ª\Vof k4ltdf n]lvPsf 0 b]lv 59 ;Ddsf ;ª\Vofx¿sf] tflnsf lbOPsf] 
5 . tflnsfdf 0, 1, 2, 3 / 4 k|of]u eO{ ag]sf ;ª\Vofx¿nfO{ uf]nf] 3]/f 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
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ca tL ;ª\Vofx¿nfO{ ;fgf]b]lv 7'nf]sf] j|mddf j|mdzM uGtL ub}{ To;nfO{ bzdnj 
;ª\Vof k|0ffnLsf ;ª\Vofx¿;Fu t'ngf ug'{xf];\ .

oxfF 1, 2, 3, 4, 10, 11 ub}{ qmdzM uGtL ug]{ xf] eg] o;nfO{ bzdnj ;ª\Vof 
k|0ffnLsf ;ª\Vofx¿;Fu o;/L t'ngf ug{ ;lsG5 .

k~rcfwf/ ;ª\Vof 

k|0ffnL
1 2 3 4 10 11 12 13 14 20 ..... ..... .....

bzdnj ;ª\Vof 

k|0ffnL
1 2 3 4 5 6 7 8 9 10 ..... ..... .....

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\sx¿ k|of]u u/L ;ª\Vofx¿ ag]sf 
x'G5g\ . k~rcfwf/ ;ª\Vof k4ltdf ;ª\Vofx¿nfO{ j|mdzM uGtL ubf{ 1, 2, 3, 4, 
10, 11, 12, 13, 14, 20,..... x'G5 .

2.2.2.  k~rcfwf/ ;ª\Vof k4lt / o;sf] lj:tf/

lj|mofsnfk 7

sIffdf cfjZostfcg';f/ ;d"xdf a:g''xf];\ . tn lrqdf lbOPsf] h:t} u/L 27 cf]6f 
snd hDdf kfg'{xf];\ . ca ;a} sndx¿nfO{ 5/5 cf]6fsf] ;d"xdf ljefhg ug'{xf];\ . 
5 cf]6f sndsf] ;d"xnfO{ 5 sf] 3ftsf] ¿kdf n]Vg'xf];\ . ;f]xLcg';f/ 27 nfO{ 5 sf] 
3ftsf ¿kdf s;/L n]Vg'eof] < ;fyLx¿;Fu 5nkmn ug'{xf];\ .

oxfF, 

⸫ 27 	 = 5 + 5 + 5+ 5 +5 + 2
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          = 5 × 5 + 2

	 = 52 + 2 × 1 

	 = 1 × 52 + 2 × 50 

	 = 1 × 52 + 0 × 51 + 2 × 50 

dflysf] 5nkmndf h:t} u/L 179 nfO{ 5 sf] 3ft k|of]u ePsf ;d"xdf ljefhg 
ug'{xf];\ .

oxfF,

179 = 125 + 50 + 4

	 = 125 + 2 × 25 + 4

	 = 5 × 5 × 5 + 2 × 5 × 5 + 4 × 1

	 = 53 + 2 × 52 + 4 × 50

	 = 1 × 53 + 2 × 52 + 0 × 51 + 4 × 50

lj|mofsnfk 8

lbOPsf ;ª\VofnfO{ k~rcfwf/ :yfgdfg tflnsfdf s;/L b]vfpg] xf]nf, o;sf] 
lj:tf/ s;/L n]Vg] xf]nf, 5nkmn ug'{xf];\ .

 15, 435, 1045, 13405 

k~rcfwf/ k4ltdf :yfgdfg tflnsfnfO{ lgDgfg';f/ b]vfpg ;lsG5 M

Ps ;o klRr; klRr; kfFr Ps
53 52 51 50

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

15 	 = 50 

435 	 = 4 × 51 + 3 × 50 

1045 	 = 1 × 52 + 0 × 51 + 4 × 50  

13405 	 = 1 × 53 + 3 × 52 + 4 × 51 +  0 × 50

Ps ;o klRr; klRr; kfFr Ps
1 3 4 0

	13405 nfO{ :yfgdfg tflnsfdf /fVbf,
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bzdnj ;ª\Vof k4ltdf 0, 1, 2, 3, 4, 5, 6, 7, 8 / 9 u/L 10 cf]6f cª\sx¿ 
k|of]u u/] h:t} s'g} klg ;ª\VofnfO{ 0, 1, 2, 3 / 4 sf] dfq k|of]u u/L 5 sf] 
3ftsf ¿kdf n]lvG5 . :yfgdfg tflnsfdf Ps, kfFr, klRr;, Ps ;o klRr;, 
5 ;o klRr;, ==== jf 50, 51, 52, 53, 54, … x'G5 eg] To:tf] ;ª\Vof k4ltnfO{ 
k~rfwf/ ;ª\Vof k4lt (quinery numeration system) elgG5 .

2.2.3  bzdnj ;ª\Vof k4ltaf6 k~rcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f

lj|mofsnfk 9

bzdnj ;ª\Vof 432 nfO{ k~rcfwf/ ;ª\Vofdf s;/L n]Vg] xf]nf, ;fyLx¿;Fu 
5nkmn ug'{xf];\ .
oxfF 432 nfO{ k~rcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ubf{,

5 432
5 86 2
5 17 1
5 3 2

0 3
432 = 32125

bzdnjdf ePsf] ;ª\VofnfO{ k~rcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f ubf{ efukmndf 
0 gcfP;Dd 5 n] efu ul//xg'k5{ . clg z]ifnfO{ bfofFtk{m n]Vb} hfg'k5{ .  
cGTodf tnk6\l6af6 dflylt/ j|mdzM z]ifnfO{ ldnfP/ n]Vg'k5{ .

pbfx/0f 4

tnsf bzdnj ;ª\VofnfO{ k~rcfwf/ ;ª\Vofdf ¿kfGt/0f ug'{xf];\ M

-s_ 512 	             	  -v_ 7521
;dfwfg -s_	          z]if		              -v_	    5 7521

5 1504 1
5 300 4
5 60 0
5 12 0
5 2 2

0 2

5 512
5 102 2
5 20 2
5 4 0

0 4
512 = 40225

 

7521= 2200415

 z]if
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k~rcfwf/ k4ltsf] ;ª\Vof 1420135 nfO{ tnsf] :yfgdfg tflnsfdf b]vfOPsf]  
5 . :yfgdfg tflnsfsf] cWoog u/L lbOPsf k|Zgx¿df 5nkmn ug'{xf];\ .

bzcfwf/df 3125 625 125 25 5 1

k~rcfwf/df 55 54 53 52 51 50

1 4 2 0 1 3

-s_	 s] 1000005 nfO{ bzdnj ;ª\Vof k4ltdf 3125 n]Vg ;lsG5, s;/L <

-v_	 20135 nfO{ bzdnj ;ª\Vof k4ltdf s;/L n]lvG5 < 

-u_	 s] bzdnj ;ª\Vof k4ltdf 0135 nfO{ 6 n]Vg ;lsG5, s;/L <

-3_	 1420135 nfO{ bzdnj ;ª\Vof k4ltdf s;/L n]lvG5 <

oxfF 1420135 nfO{ cfwf/ 5 sf] 3ftfª\ssf ¿kdf lj:tf/ ubf{, 
1 × 3125 + 4 × 625 + 2 × 125 + 0 × 25 + 1 × 5 + 3 × 1
or, 1 × 55 + 4 × 54 + 2 × 53 + 0 × 52 + 1 × 51 + 3 × 50

ca bzdnj ;ª\Vof k4ltcg';f/ n]Vbf, 

3125 + 2500 + 250 + 0 + 5 + 3= 5883 x'G5 t/ cfwf/ 10 n]Vg] ul/Fb}g .

1420135  = 5883

k~rcfwf/ ;ª\Vof k4ltnfO{ bzdnj ;ª\Vof k4ltdf ¿kfGt/0f ug{sf nflu 
cfwf/ 5 sf] 3ftfª\ssf ¿kdf lj:tfl/t ¿kdf n]vL To;sf] ;/n ug'{k5{ .

pbfx/0f 5

2345 nfO{ bzdnj ;ª\Vof k4ltdf ¿kfGt/0f ug'{xf];\ M

;dfwfg
2345 	 = 2 × 52 + 3 × 51 + 4 × 50

= 2 × 25 + 3 × 5 + 4 × 1

= 50 + 15 + 4   = 69

2.2.4  k~rcfwf/ ;ª\Vof k4ltaf6 bzdnj ;ª\Vof k4ltdf ¿kfGt/0f

lj|mofsnfk 10
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pbfx/0f 6
tnsf ;ª\Vofx¿ k~rcfwf/ eP låcfwf/ / låcfwf/ eP k~rcfwf/ k4ltdf abNg'xf];\M

-s_ 435		  -v_ 100112

;dfwfg

-s_ -v_
435 	 =  4 × 51 + 3 × 50

          =  4 × 5 + 3 × 1
          = 20 + 3
          = 23
23 nfO{ låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f 

ubf{,

       

2 23
2 11 ...1
2 5 ...1
2 2 ...1
2 1 ...0

0 ...1
435 = 101112

100112 = 1 × 24 +0 × 23 + 0 × 22        
                + 1 × 21 + 1 × 20

           = 1×16 + 0 + 0 + 1 × 2 + 1×1
         = 16 +  2 + 1
         = 19
19 nfO{ k~rcfwf/ ;ª\Vof k4ltdf  

¿kfGt/0f ubf{,

5 19 z]if
5 3 ... 4

0 ... 3
19 = 345

ctM 100112 = 345

1.	 tnsf ;ª\VofnfO{ lj:tfl/t ¿kdf n]Vg'xf];\ M

	 -s_ 546 	 -v_ 6542 	 -u_ 1234 
	 -3_ 45872	 -ª_ 258963 	 -r_ 97332 
2.	 tnsf ;ª\VofnfO{ 2 / 5 sf] 3ftfª\ssf ¿kdf JoSt ug'{xf];\ M

	 -s_ 10 		 -v_ 25	 	 -u_ 59	 	 -3_ 402	 -ª_ 805 	
-r_ 932 

cEof; 2.1

ctM 435  = 101112

k~rcfwf/ k4ltaf6 låcfwf/df n}hfFbf jf låcfwf/af6 k~rcfwf/df n}hfFbf klxn] 
bz cfwf/df ¿kfGt/0f ug'{k5{ .
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3.	 tnsf ;ª\Vof s'g ;ª\Vof k4ltdf 5g\, n]Vg'xf];\ M

	 -s_ 100112 	 -v_ 350 	 -u_ 10012 

	 -3_ 425	 -ª_ 555 	 -r_ 77532 
	 -5_ 100100112 	 -h_ 257903	 -em_ 40235

	 -`_ 5321	 -6_ 12345	 -7_ 1010112

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

	 -s_ 4 	 -v_ 9 	 -u_ 12 	 -3_ 25 	 -ª_ 35
	 -r_ 79	 -5_ 94 	 -h_ 100	 -em_ 104	 -`_ 135 

	 -6_ 190	 -7_ 22	 -8_ 250	 -9_ 275	 -0f_ 366
	 -t_ 512	 -y_ 530	 -b_ 600
5. 	 tnsf k|To]s låcfwf/ ;ª\VofnfO{ bzdnj ;ª\Vof k4ltdf ¿kfGt/0f ug'{xf];\ M

-s_ 112	  -v_ 1012 	 -u_ 1112	 -3_11002	  

-ª_ 101012 	 -r_ 110012	  -5_ 100102 	 -h_ 111102 	

-em_ 1000012	 -`_ 1111112 	 -6_ 11000112 	 -7_ 11100112 	

-8_ 11001100112	 -9_10101011102 	 -0f_ 1000010002 
-t_ 1011101112 	 -y_ 110110110012	 -b_ 11111111102

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

-s_ 9 	 -v_ 13 	 -u_ 21	 -3_ 26	 -ª_ 45	 -r_ 55
-5_ 86	 -h_ 112	 -em_194	 -`_ 404	 -6_ 497	 -7_ 650
-8_ 1128	 -9_ 1234	 -0f_ 2125	 -t_ 2536	 -y_ 3000	 -b_ 3650

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

-s_ 215	 -v_ 245	 -u_ 345	 -3_ 1015	 -ª_ 1235
-r_ 3005	 -5_ 3435	 -h_ 4415	 -em_ 20235	 -`_ 12345
-6_ 21135	 -7_ 33135	 -8_ 20145	 -9_ 42015	 -0f_ 43215
-t_ 123045	 -y_ 101235	 -b_ 214325

8.	 tnsf ;ª\Vof k~rcfwf/ eP låcfwf/ / låcfwf/ eP k~rcfwf/ k4ltdf 
¿kfGt/0f ug'{xf];\ M

-s_ 405	 -v_ 101012	 -u_ 315	 -3_ 1012	 -ª_ 1445

-r_ 1011102	 -5_ 235	 -h_ 1115	 -em_ 235	 -`_ 100112
-6_ 1101112	 -7_ 3135
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kl/of]hgf sfo{

1.	 cfkm"nfO{ dg kg{] s'g} 2 cf]6f k"0f{ ;ª\Vof n]Vg'xf];\ . ca tL ;ª\VofnfO{ 
låcfwf/ / k~rcfwf/df ¿kfGt/0f u/L sIffsf]7fdf k|:t't ug'{xf];\ .

2. 	 tkfO{Fsf] ljBfnosf] hDdf / sIff 8 sf] ljBfyL{ ;ª\Vof n]Vg'xf];\ / tL 
;ª\VofnfO{ låcfwf/ / k~rcfwf/df ¿kfGt/0f u/L sIffsf]7fdf k|:t't 
ug'{xf];\ .

1.	 -s_ 5 × 102 + 4 × 101 + 6 × 100	    -v_ 6 × 103 + 5 × 102 + 4 × 101 + 2 × 100

  	 -u_ 1×103 + 2×102 + 3×101 + 4 × 100	
	 -3_ 4×104 + 5×103 + 8 × 102 + 7 × 101 + 2 × 100

	 -ª_ 2× 105 + 5× 104 + 8 × 103 + 9 × 102 + 6 × 101 + 3 × 100	
	 -r_ 9 × 104 + 7 × 103 + 3 × 102 + 3 × 101 + 2 × 100 
2.	 -s_  1 × 23 + 0 × 22 + 1 × 21 + 0 × 20; 	 2 × 51 + 0 × 50	
	 -v_ 1 × 24 + 1 × 23 + 0 × 22 + 0 × 21 + 1 × 20; 1 × 52 + 0 × 51 + 0 × 50

	 -u_ 1 × 25 + 1 × 24 + 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20; 2 × 52 + 1 × 51 + 4 × 50

	 -3_ 1×28 + 1×27 + 0 × 26 + 0 × 25 + 1 × 24 + 0 × 23 + 0 × 22 + 1 × 21 + 0 × 20;  3 × 53 

+ 1 × 52 + 0 × 51 + 2 × 50

	 -ª_ 1 × 29 + 1 × 28 + 0 × 27 + 0 × 26 + 1 × 25 + 0 × 24 + 0 × 23 + 1 × 22 + 0 × 21 + 1 × 
20; 1 × 54 + 1 × 53 + 2 × 52 + 1 × 51 + 0 × 50

	 -r_ 1 × 29 + 1 × 28 + 1 × 27 + 0 × 26 + 1 × 25 + 0 × 24 + 0 × 23 + 1 × 22 + 0 × 21 + 0 × 
20; 1×54 + 2 × 53 + 2 × 52 + 1 × 51 + 2 × 50

3.	 -s_ låcfwf/	 -v_ bzdnj	 -u_ låcfwf/	 -3_ k~rcfwf/	 -ª_ bzdnj	
-r_ bzdnj	 -5_ låcfwf/	 -h_ bzdnj	 -em_ k~rcfwf/	 -`_ bzdnj	
-6_ k~rcfwf/	 -7_ låcfwf/

4. 	 -s_ 1002	 -v_ 10012	 -u_ 11002	 -3_ 110012	 -ª_ 1000112	
-r_ 10011112	 -5_ 10111102	 -h_ 11001002	 -em_11010002	 -`_100001112  
-6_ 101111102	 -7_ 110111002	 -8_ 111110102	 -9_ 1000100112 

pQ/ 

9. 	 -s_	 ;ª\Vof 11012 / 245 df s'g 7'nf] 5 < ;fy} ltgLx¿sf] km/s klg 
lgsfNg'xf];\ . 

 	 -v_	 ;ª\Vof 1100112 / 1445 df s'g 7'nf] 5 < ;fy} ltgLx¿sf] km/s klg 
lgsfNg'xf];\ . 
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	 -0f_ 1011011102	 -t_ 10000000002	 -y_ 10000100102	

	 -b_ 10010110002 
5. 	 -s_ 3	 -v_ 5 	 -u_ 7	 -3_ 12	 -ª_ 21	 -r_ 25	
	 -5_ 18	 -h_ 30	 -em_ 33	 -`_ 63	 -6_ 99	 -7_ 115	
	 -8_ 819	 -9_ 686	 -0f_ 264	 -t_ 375	 -y_ 1753	 -b_ 1022
6. 	 -s_ 145 	 -v_ 235	 -u_ 415 	 -3_ 1015	 -ª_ 1405	 -r_ 2105
	 -5_ 3215	 -h_ 4225	 -em_ 12345	 -`_ 31045	 -6_ 34425	 -7_ 101005

	 -8_ 140035	 -9_ 144145	 -0f_ 320005	 -t_ 401215	 -y_ 440005	

	 -b_ 1041005	
7.	 -s_ 11	 -v_ 14	 -u_ 19	 -3_ 26	 -ª_ 38	 -r_ 75	

	 -5_ 98	 -h_ 121	 -em_ 263	 -`_ 194	 -6_ 283	 -7_ 458	

	 -8_ 259	 -9_ 551	 -0f_ 586	 -t_ 954	 -y_ 663	 -b_ 1492
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3.0	 k'g/jnf]sg (Review)
;d"xdf a;L tn ;f]lwPsf k|Zgsf] ;dfwfg ug'{xf];\ M

-c_ 	s:tf] ;ª\VofnfO{ cfg'kflts ;ª\Vof elgG5 < tn lbOPsf ;ª\Vofx¿ s'g s'g 
cfg'kflts ;ª\Vof x'g\ sf/0f;lxt n]Vg'xf];\ . 

-s_ ;fdfGo g]kfnLsf] prfO 
21
4  lkm6 x'G5 .

-v_ ;d'b|L ;txdf kfgL 0°c tfkj|mddf hD5 .

-u_ Ps hgf wfjs Ps ldg]6df 200 m sf b/n] bf}l8G5 .

-3_ 
–4
7 	 -ª_ –1	 -r_ 

4
5 	

-cf_	 lbOPsf leGgx¿nfO{ bzdnjdf ¿kfGt/0f ubf{ cGTo x'g] bzdnj jf cGToxLg 
k'g/fj[Q bzdnjx¿ s:tf] x'G5g\, 5'6\ofpg'xf];\ M

-s_ 
4
5 	 -v_ 

5
3  	 -u_ 

4
7  	 -3_ 

7
2 		  -ª_ 

5
9 	

-O_	 lbOPsf bzdnjx¿nfO{ leGgdf ¿kfGt/0f ug'{xf];\ M

-s_ 	0.75	 -v_ 0.05	 -u_ 0.3 	 -3_ 0.65 	 -ª_ 0.285714

dfly k|Zg -O_ df lbOPsf bzdnjx¿ cfg'kflts ;ª\Vof x'g jf xf]Ogg\  
5'6\ofpg'xf];\ .

3.1   cgfg'kflts ;ª\Vof (Irrational Number)
lj|mofsnfk 1

-c_	 tnsf cj:yfdf dfg kQf nufO{ cfg'kflts ;ª\Vof x'g\ jf xf]Ogg\  
5'6\ofpg'xf];\ M

-s_ 4 sf] jud{"n 	 -v_ 
4
9  sf] jud{"n 	 -u_ 0.25

-3_ 4.6666 	 -ª_ 2 sf] jud{"n	 -r_ π
dfly lbOPsf] cj:yfdf,
-s_ 4 sf] jud{"n 2 x'G5 . 2 nfO{ 

a
b  sf] :j¿kdf n]Vg ;lsG5,  

h:t}M 
2
1 , 4

2 , 6
3  , . . . n]Vg ;lsG5 . To;}n] 4 sf] jud{"n 2 cfg'kflts  

;ª\Vof xf] . 

kf7 3
cfg'kflts / cgfg'kflts ;ª\Vofx¿

 (Rational and Irrational Numbers)
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-v_ 	
4
9  sf] jud{"n 

2
3  x'G5 . 

2
3  nfO{ 

a
b  sf] :j¿kdf n]Vg ;lsg] ePsfn]] 

4
9  

sf] jud{"n 
2
3  cfg'kflts ;ª\Vof xf] . 

-u_ 0.25 cGTo x'g] bzdnj ;ª\Vof (Terminating decimal number) xf] . o;nfO{ 

leGgdf 
25
100 n]lvG5 . 

25
100 nfO{ 

a
b  sf] :j¿kdf n]Vg ;lsg] ePsfn]] 0.25 

cfg'kflts ;ª\Vof xf] .

-3_	 4.66 ... cGToxLg k'g/fj[Q bzdnj ;ª\Vof (Non terminating recurring 
decimal number) xf] . 

	 4.66 ... = 42
9  x'G5 . 4.66 ... = 42

9  nfO{ 
a
b  sf] :j¿kdf n]Vg ;lsg] ePsfn]] 

4.66 ... cfg'kflts ;ª\Vof xf] . 

-ª_ 	 2 sf] jud{"n 1.4421... x'G5 . 1.4421... cGToxLg k'g/fj[Q gx'g] bzdnj 

;ª\Vof (Non terminating and non recurring decimal number) xf] . o;nfO{ 

leGgdf ¿kfGt/0f ug{ ;lsFb}g . To;}n] o;nfO{ 
a
b  sf] ?kdf n]Vg ;lsFb}g . 

t;y{ 2 sf] jud{"n 1.4421... cfg'kflts ;ª\Vof xf]Og .

-r_	 π sf] dfg 3.1415926 ... x'G5 . 3.1415926 ... cGToxLg k'g/fj[Q gx'g] 

bzdnj ;ª\Vof (Non terminating and non recurring decimal number) 

xf] . o;nfO{ leGgdf ¿kfGt/0f ug{ ;lsPg . To;}n] o;nfO{ 
a
b  sf] ¿kdf 

n]Vg ;lsFb}g . t;y{ π sf] dfg 3.1415926... cfg'kflts ;ª\Vof ePg .

olb a / b k"0ff{ª\s x'g\ hxfF,  b ≠ 0 5 eg] 
a
b  sf] ¿kdf JoSt ug{ ;lsg] 

;ª\VofnfO{ cfg'kflts ;ª\Vof (Rational Number) elgG5, h:t} M 2, 5,  

–7, 5
8

, 2.13,1.6  cflb cfg'kflts ;ª\Vofx¿ x'g\ . 
a
b  sf] ¿kdf JoSt ug{ 

g;lsg] ;ª\VofnfO{ cgfg'kflts ;ª\Vof elgG5 . cyf{t\ cfg'kflts ;ª\Vofdf 
gkg{] ;ª\VofnfO{ cgfg'kflts ;ª\Vof elgG5 . cGTo x'g] / cGToxLg k'g/fj[Q 
bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f ug{ ;lsg] ePsfn] ltgLx¿ cfg'kflts 
;ª\Vof x'g\ eg] cGToxLg k'g/fj[Q gx'g] bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f 
ug{ ;lsFb}g . o:tf ;ª\VofnfO{ cgfg'kflts ;ª\Vof elgG5 . 

h:t} M 2, 5 , √103  , √1
3 , 7 , 2.134…, π  cflb cgfg'kflts ;ª\Vofx¿ x'g\ .
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bzdnj ;ª\VofnfO{ lgDgfg';f/ tflnsf (Chart) af6 b]vfpg ;lsG5 M

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

k'g/fj[lQ x'g] bzdnj k'g/fj[lQ gx'g] bzdnj

bzdnj ;ª\Vof

cfg'kflts ;ª\Vof cgfg'kflts ;ª\Vof

ljrf/0fLo k|Zg M  
22
7

 cfg'kflts ;ª\Vof xf] . π cgfg'kflts ;ª\Vof xf] . t/ xfdL 

π = 22
7

 dfg]/ ;d:of ;dfwfg u5f}F lsg xf]nf <

lj|mofsnfk 2

xfdLn] o;eGbf cufl8 k|fs[lts ;ª\Vof, k"0f{ ;ª\Vof, k"0ff{ª\s, cfg'kflts ;ª\Vof / 
cgfg'kflts ;ª\Vofx¿sf] af/]df cWoog ul/;Sof}F . oL ;a} ;ª\Vofx¿sf] ;DaGw s:tf] 
x'G5 xf]nf < logLx¿nfO{ rf6{df b]vfpFbf s:tf] b]lvG5 xf]nf < oL ;a} ;ª\Vofx¿sf] 
;+of]hgnfO{ s] elgG5 xf]nf < 5nkmn u/L rf6{df b]vfpg'xf];\ .

uGtLsf ;ª\VofnfO{ k|fs[lts ;ª\Vof elgG5 . N = {1, 2, 3, ...}

uGtLsf ;ª\Vofx¿sf ;d"xdf z"Go ylkPkl5 k"0f{ ;ª\Vofsf] ;d"x x'G5 . W = {0, 
1, 2, 3, ...}

k"0f{ ;ª\Vofdf o;sf C0ffTds ;ª\Vof ld;fPkZrft\ k"0ff{ª\s x'G5 . 

Z = {..., –3, –2, –1, 0, 1, 2, 3, ...}

k"0ff{ª\s / leGgx¿sf] ;+of]hgaf6 cfg'kflts ;ª\Vof aG5 . bzdnj ;ª\Vof cGTo 
x'g], cGToxLg k'g/fj[Q bzdnj / cGToxLg k'g/fj[Q gx'g] bzdnj ;ª\Vof u/L 
tLg k|sf/sf x'G5g\ . cGTo x'g] / cGToxLg k'g/fj[Q bzdnj ;ª\VofnfO{ leGgdf 
¿kfGt/0f ug{ ;lsg] ePsfn] ltgLx¿ cfg'kflts ;ª\Vof x'g\ .

 4
7 , 1, 0, –1, 0.75, 0.3  cfg'kflts ;ª\Vofx¿ x'g\ . 
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cGToxLg k'g/fj[Q gx'g] bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f ug{ ;lsFb}g . o:tf 
;ª\Vof cgfg'kflts ;ª\Vof x'g\ . cfg'kflts ;ª\Vofx¿sf] ;d"x (Q) / cgfg'kflts 
;ª\Vofx¿sf] ;d"x (Ir) sf] ldn]/ ag]sf] ;d"xnfO{ jf:tljs ;ª\Vofsf] ;d"x elgG5 . 
o;nfO{ R n] hgfOG5 . hxfF Q / Ir cnlUPsf ;d"x x'g\ .

jf:tljs ;ª\VofnfO{ ;ª\Vof /]vfdf k|:t't ug{ ;lsG5 . oL ;a} ;ª\Vofsf] ;DaGwnfO{ 
;d"x ;ª\s]tdf 

N ⊆ W ⊆ Z ⊆ Q ⊆ R, Ir ⊆ R n]lvG5 .

jf:tljs ;ª\Vofx¿sf] ;d"xnfO{ e]glrqdf lgDgfg';f/ b]vfpg ;lsG5 M

Q
Z

W
N

Ir

R

oxfF, N ⊆ W ⊆ Z ⊆ Q ⊆ R, Ir ⊆ R x'G5 .

jf:tljs ;ª\VofnfO{ lgDgfg';f/ tflnsf (Chart) af6 b]vfpg ;lsG5 M

jf:tljs ;ª\Vof

cfg'kflts ;ª\Vof cgfg'kflts ;ª\Vof

k"0ff{ªsx¿ (Z) leGg ;ª\Vofx¿ (F)

k"0f{ ;ª\Vofx¿ (W) C0ffTds ;ª\Vofx¿ (Z)

k|fs[lts ;ª\Vofx¿ (N) z"Go (O)
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lj|mofsnfk 3

k"0ff{ª\sx¿nfO{ ;ª\Vof /]vfdf b]vfpg ;S5fF} t/ 2  nfO{ ;ª\Vof /]vfdf s;/L  
b]vfpg] xf]nf < 

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

2 = 1.4421... x'G5 . 1.4421 nfO{ 
s;/L lrx\g nufpg] xf]nf < 1.4421... 

nfO{ ;ª\Vof /]vfdf b]vfpg t sl7g  
kf] /x]5 x} . s;/L b]vfpg] xf]nf <

xf] t lg . ;fFRr} s;/L b]vfpg] xf]nf  
x} . u'?cfdfnfO{ ;f]wf}F g t . 

u'?cfdf, 2  nfO{ ;ª\Vof /]vfdf s;/L b]vfpg ;lsG5 < 

u'?cfdf M 2  = 1.4421... x'G5 . 1.4421 nfO{ ;ª\Vof /]vfdf b]vfpg sxfFlg/ lrx\g 
nufpg] sl7g eof] x} .

ljBfyL{ 	M 	xf], u'?cfdf .

u'?cfdf M 	tkfO{Fx¿nfO{ kfOyfuf]/; ;fWo t yfxf 5 xf]nf . kfOyfuf]/; ;fWocg';f/ 
;dsf]0f lqe'hdf 

		  p2 + b2 = h2 x'G5 . olb p = 1 / b = 1 eof] eg] h sf] dfg slt  
x'G5, u0fgf ug'{xf];\ t <

ljBfyL{ 	M 	u'?cfdf 12 + 12  = 2  x'G5 . 

u'?cfdf M	 xf] . 2  sf] nDafO a/fa/sf] cw{Jof; lnP/ k]lG;n sDkf;n] ;ª\Vof  
/]vfdf pb\ud laGb'af6 sf6]/ lrx\g nufcf}F . 

ljBfyL{ 	M	 s;/L ug]{ u'?cfdf <
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u'?cfdf M	 u|fkmk]k/df ;ª\Vof /]vf lvrf}F . lrqdf b]vfP h:t} u/L ;dsf]0f lqe'h 
OAB lvrf}F . OB sf] gfk 2 x'G5 . ca OB a/fa/sf] cw{Jof; lnP/ 
pb\ud laGb'af6 XX' df sf6]/ D gfd lbcf}F . oxfF OB = OD x'G5 . 
t;y{ OD = 2  x'G5 .

0 2 31.50.5 1
2

B (1, 1)

A D

pbfx/0f 1

lbOPsf ;ª\Vofx¿ cfg'kflts jf cgfg'kflts s] x'g\ < 5'6\ofpg'xf];\ / sf/0f klg lbg'xf];\ M

-s_ 
–5
2

		 -v_ 7 	 -u_ 4.58 	 -3_ 1.758621357 …
;dfwfg

-s_ 
–5
2

 cfg'kflts ;ª\Vof xf] lsgeg] c+z / x/ b'j} k"0ff{ª\s x'g\ . To:t} x/ z"Go 

5}g .	

-v_ 7 = 2.645751 ... x'G5 . 2.645751 ... cgfg'kflts ;ª\Vof xf] lsg eg] of] 
cGToxLg k'g/fj[lQ gx'g] bzdnj ;ª\Vof xf] . 

-u_ 	 4.58  cfg'kflts ;ª\Vof xf] lsgeg] of] cGToxLg k'g/fj[lQ x'g] bzdnj  
;ª\Vof xf] .		

-3_ 	 1.758621357 … cgfg'kflts ;ª\Vof xf] lsgeg] of] cGToxLg k'g/fj[lQ gx'g] 
bzdnj ;ª\Vof xf] .
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pbfx/0f 2

tnsf bzdnjnfO{ leGgdf ¿kfGt/0f ug'{xf];\ M

-s_ 0.3 		 -v_ 0.41

;dfwfg

-s_ 0.3

dfgf}F, x = 0.3

⸫ x = 0.333….       (i)
oxfF Pp6f dfq cª\s bf]xf]l/g] ePsfn] 

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

10x = 3.33…        (ii)

ca, (ii)  af6 (i)  36fpFbf,

10x – x = 3.33… –0.33…

or, 9x = 3

or, x = 9
3

 = 1
3

⸫ 0.3  = 1
3

v_ 0.41

dfgf}F, x = 0.41

⸫ x = 0.4141….       (i)   
oxfF b'O{cf]6f cª\sx¿ bf]xf]l/g] ePsfn] 

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

100x = 41.4141…        (ii)

ca, (ii)  af6 (i)  36fpFbf,

100x – x = 41.4141… –0.4141…

or, 99x = 41

or, x = 
41
99

⸫  0.41  = 
41
99

pbfx/0f 3

3  nfO{ ;ª\Vof /]vfdf b]vfpg'xf];\ M 

;dfwfg

0 2 3
2 30.50.5 112
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oxfF, 1 PsfO cfwf/ / 1 PsfO nDa ePsf] ;dsf]0f lqe'hdf s0f{sf] nDafO 2   
PsfO x'G5 . k]ml/ 2  PsfO cfwf/ / 1 PsfO nDa ePsf] ;dsf]0f lqe'hdf s0f{sf] 
nDafO 3  PsfO x'G5 . t;y{ 3  sf] nDafO a/fa/sf] cw{Jof; lnP/ k]lG;n  
sDkf;n] ;ª\Vof /]vfdf pb\ud laGb'af6 sf6]/ lrx\g nufpg'k5{ . 

cEof; 3.1

1.	 tnsf tYox¿ l7s eP (√) / a]l7s eP (×) lrx\g n]Vg'xf];\ .

-s_ jf:tljs ;ª\Vofsf] ;d"xdf cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vofx¿ 
;a} kb{5g\ . 

-v_ cfg'kflts ;ª\Vofx¿sf] ;d"x / cgfg'kflts ;ª\Vofsf] ;d"x cnlUuPsf 
;d"xx¿ x'g\ .

-u_ k"0f{ ;ª\Vofsf] ;d"x / k"0ff{ª\ssf] ;d"x Pp6} xf] .

-3_	Z ⸦ Q ⸦ R 	 			 

-ª_ 4  cgfg'kflts ;ª\Vof xf] .	

-r_ Z ⸧ N ⸧ W
-5_ ;a} cfg'kflts ;ª\Vof jf:tljs ;ª\Vof x'g\ .

2.	 lbOPsf ;ª\Vof cfg'kflts ;ª\Vof jf cgfg'kflts ;ª\Vof s] x'g\, 5'6\ofpg'xf];\ 
/ lsg <

-s_ 
3
4 	 -v_ 2 	 -u_ 5 	 -3_ 

2
5   	 -ª_ 

10
20

-r_ 3.57 	 -5_ 3.5982…	-h_ –15	 -em_ 0.735….	
-`_ – 169 	 -6_ 3 	 -7_ 26 	 -8_ 2.5

-9_ 
35
9 	 -0f_ 93

3.	 tnsf bzdnj ;ª\VofnfO{ leGgdf ¿kfGt/0f ug'{xf];\ M

-s_ 0.5 	 -v_ 0.7 	 -u_ 0.24 	 -3_ 0.132 	 -ª_ 0.27

-r_ 1.57 	 -5_ 0.365 	 -h_ 4.78 	 -em_ 0.445 	 -`_ 1.525

4.	 lbOPsf] ;ª\VofnfO{ ;ª\Vof /]vfdf b]vfpg'xf];\ M

-s_ 5 	 -v_ 6 	 -u_ 7 	 -3_ 8
5.	 cfg'kflts / cgfg'kflts ;ª\VofnfO{ pbfx/0f;lxt kl/eflift ug'{xf];\ .
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6.	 cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vofsf] ;DaGwnfO{ e]glrqdf  
b]vfpg'xf];\ .

7.	 cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vofsf] b'O{cf]6f km/s n]Vg'xf];\ .

kl/of]hgf sfo{

1.	 rf6{k]k/df 2 cm a/fa/sf] Ps PsfO x'g] u/L juf{ª\lst sfuhsf] 9fFrf 
agfO{ 2  / 3  nfO{ ;ª\Vof /]vfdf cª\lst u/L sIffsf]7fdf k|:t't 
ug'{xf];\ . 

2.	 s'g} 5 cf]6f cfg'kflts ;ª\Vof lnO{ bzdnjdf n}hfg'xf];\ . tL ;ª\Vof 
cGTo x'g] jf k'g/fj[lQ x'g] cGToxLg bzdnj ;ª\Vof s] x'g\ 5'6\ofpg'xf];\ .

3.2  ;ª\Vofsf] j}1flgs ;ª\s]t (Scientific Notation of Numbers)
lj|mofsnfk 4

tn tflnsfdf u|xx¿ / ;"o{af6 o;sf] b'/L lbOPsf] 5 . pSt tflnsf cWoog u/L 
o;nfO{ s;/L k9\g] xf]nf < o;nfO{ 5f]6s/Ldf klg n]Vg ;lsG5 ls < ;lsG5 eg] 
s;/L n]Vg] xf]nf < ;d"xdf 5nkmn ug'{'xf];\ M

;"o{af6 ;a}eGbf glhs a'w u|x 5 . ;"o{af6 o;sf] b'/L 57910000 km 5 . 
/fli6«o k4ltcg';f/ kfFr s/f]8 pgf;L nfv bz xhf/ lsnf]ld6/ / cGt/f{li6«o 

1.	 -s_ l7s  -v_ l7s  -u_ a]l7s  -3_ l7s  -ª_ a]l7s  -r_ a]l7s

2.	 cfg'kflts ;ª\Vof M -s_, -3_, -ª_, -r_, -h_, -`_, -8_, -9_

	 cgfg'kflts ;ª\Vof M -v_, -u_, -5_, -em_, -6_, -7_, -0f_

3.	 -s_ 
5
9    -v_ 

7
9   -u_ 

24
99  -3_ 

132
999   -ª_ 

27
99  -r_ 

157
99   -5_ 

365
999

	 -h_ 
474
99  -em_ 

445
999  -`_ 

1524
999

4 b]lv 7 ;Dd lzIfsnfO{ b]vfpg'xf];\ .

pQ/ 



ul0ft, sIff * 37

k4lt cg';f/ Fifty seven million nine hundred ten thousand kilometre x'G5 . 
;"o{af6 ;a}eGbf 6f9fsf] u|x j?0f xf] . ;"o{af6 o;sf] b'/L 4495060000 km 5 .  
/fli6«o k4ltcg';f/ rf/ c/a pgGrf; s/f]8 krf; nfv ;f7L xhf/ lsnf]ld6/ 
/ cGt/f{li6«o k4lt cg';f/ Four billion four hundred ninety five million 
sixty thousand kilometre x'G5 . ;"o{af6 k[YjL;Ddsf] b'/L 149600000 km 5 .  
/fli6«o k4ltcg';f/ rf}w s/f]8 5ofgAa] nfv lsnf]ld6/ / cGt/f{li6«o k4ltcg';f/ 
One hundred forty nine million six hundred thousand kilometre x'G5 .

;"o{af6 u|xx¿;Ddsf] b'/LnfO{ o;/L klg n]Vg ;lsG5, h:t}M

;"o{af6 a'w;Ddsf] b'/L = 57,910,000 km = 5.791 × 107 km

;"o{af6 j?0f;Ddsf] b'/L = 4,495,060,000 km = 4.49506 × 109 km

ca ;"o{af6 c¿ afFsL u|x;Ddsf] b'/LnfO{ klg dflysf] h:t} 5f]6s/Ldf n]Vg'xf];\ . 

lj|mofsnfk 5

k[YjLsf] tf}n / xfO8«f]hg k/df0f'sf] tf}n tn lbOPsf] 5 . pSt tf}nnfO{ dflysf] 
h:t} u/L 10 sf] 3ftfª\ssf ¿kdf s;/L n]Vg] xf]nf < ;d"xdf 5nkmn ug'{xf];\ . 

-s_ k[YjLsf] tf}n = 5,972,000,000,000,000,000,000,000 kg	

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

Average Distance of the  
Planets from the Sun

Planet Average Distance 
(Km)

Mercury 57,910,000
Venus 108,210,000
Earth 149,600,000
Mars 227,920,000
Jupiter 778,570,000
Saturn 1,433,530,000
Uranus 2,872,460,000
Neptune 4,495,060,000
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oxfF, -s_ k[YjLsf] tf}n = 5,972,000,000,000,000,000,000,000 kg

	 = 5.972 × 1,000,000,000,000,000,000,000,000 kg

	 = 5.972 × 1024 kg

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

	 = 
1673

1,000,000,000,000,000,000,000,000,000,000

	  = 
1.673 × 103

1030

	 = 1.673 ×103–30

	 = 1.673 ×10–27 kg

s'g} ;ª\VofnfO{ bzdnjeGbf cufl8 Pp6f dfq cª\s ePsf] ;ª\Vof / 10 sf] 
3ftfª\ssf] u'0fgsf] ¿kdf JoSt ul/G5 eg] pSt ;ª\s]t jf ljlwnfO{ j}1flgs 
;ª\s]t elgG5 . w]/} 7'nf / w]/} ;fgf ;ª\VofnfO{ JoSt ug{sf nflu j}1flgs  
;ª\s]tsf] k|of]u ul/G5 .

h:t} M 1673 = 1.673 × 1000 = 1.673 ×103

                    = 
157

100000
 = 

1.57 × 102

105
 = 1.57 × 102–5 = 1.57 × 10 – 3

pbfx/0f 1

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

-s_ 759	 -v_ 39000	 -u_ 0.00037	 -3_ 123.54	 -ª_ 0.000213
;dfwfg

-s_ 759 = 7.59 × 100  = 7.59 × 102 
-v_ 39000 = 3.9 × 10000 = 3.9 × 104 

-u_ 0.00037 = 37
100000 = 

3.7 × 10
100000  = 

3.7 × 101

105
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pbfx/0f 2

tnsf j}1flgs ;ª\s]tx¿nfO{ bzdnj k4ltdf n]Vg'xf];\ M

-s_ 6.3 × 103 	 -v_ 4.579 × 106 
-u_ 7.4 × 10–5 	 -3_ 3.579 × 10–4 

;dfwfg

-s_	 6.3 × 103	 = 6.3 × 1000	

	  	 = 6300.0 		

			  = 6300

-v_	 4.579 × 106 	 = 4.579 × 1000000 

	  	 = 4579000.000 

			  = 4579000

  	 = 3.7× 101–5		  [⸪ xm

xn = xm–n ]

 	 = 3.7 × 10–4

-3_ 123.54 = 
12354

100  = 
1.2354 × 104

102

= 1.2354 × 104–2    	 [⸪ xm

xn = xm–n ]
 = 1.2354 × 102    

-ª_ 0.000213 = 
213

1000000 = 2.13 × 102

106

= 2.13 × 102–6	 [⸪ xm

xn = xm–n ]

= 2.13 × 10–4    

;dfwfg ubf{ klxnf 10 sf] 3ftfª\snfO{ 
lj:tfl/t ¿kdf n]Vg], h:t}M 103 = 1000, 
To;kl5 u'0fg ug{] .
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-u_	 7.4 × 10–5 	 = 
7.4
105

	  	 =
7.4

1000000
			  = 0.000074

-3_	 3.579 × 10–4 	 = 
3.579
104

	  	 =
3.579

100000
			  = 0.0003579

C0ffTds lrx\g ePsf] 3ftfª\snfO{ x/df n}hfg] 

/ 10 sf] 3ftfª\snfO{ lj:tfl/t ¿kdf n]Vg] . 

To;kl5 ;ª\Vofsf] cufl8 x/df ePsf] z"Go 
a/fa/sf] z"Go ykL bzdnj lrx\gnfO{ cufl8 
a9fpg] .

cEof; 3.2

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

-s_ 45 	 -v_ 3400 	 -u_ 0.000023 	 -3_ 101000
-ª_ 0.010 	 -r_ 45.01 	 -5_ 7000000 	 -h_ 0.00671
-em_ 625.6	 -`_ 0.07882 	 -6_ 118000	 	 -7_ 87200
-8_ 0.00000272 	-9_ 0.000037 	 -0f_ 74171.7 	 -t_ 3456.78

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

-s_ 2.30 × 104 	-v_ 5.40 × 101 	 -u_ 1.76 × 100

-3_ 1.76 × 10–3	-ª_ 7.4 × 10–5 	 -r_ 1.901 × 10–7

-5_ 1.525 × 106 	 -h_ 6.58157 × 107	 -em_ 5.256 × 108

-`_ 5.23 × 10–7 	 -6_ 8.71 × 10–8 	 -7_ 7.75763 × 10–9

3. 	 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. 	 30 lbg ePsf] dlxgfdf 6480000 ;]s]G8 x'G5 eg] o;sf] j}1flgs ;ª\s]t 
slt x'G5 <
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kl/of]hgf sfo{

xfdL a:g] u/]sf] k[YjLb]lv dª\un, a'w / z'j|m u|xsf b'/L slt slt xf]nf < 
ljleGg k':ts jf j]a;fO6sf] ;xfotfn] kQf nufpg'xf];\ . To;nfO{ j}1flgs 
;ª\s]tdf n]vL sIffsf]7fdf k|:t't ug'{xf];\ .

1. 	 -s_ 4.5 × 101	 -v_ 3.4 × 103	 -u_ 2.3 × 10–5

	 -3_ 1.01 × 105	 -ª_ 1.0 × 101 	 -r_4.501 × 101  

	 -5_ 7.0 × 106	 -h_ 6.71 × 10–3	 -em_ 6.256 × 102

	 -`_ 7.882 × 10–2 	 -6_ 1.18 × 105	 -7_ 8.72 × 104

	 -8_ 2.72 × 10–6	 -9_ 3.7 × 10-5	 -0f_ 7.41717 × 104

	 -t_ 3.45678 × 103

2.	 -s_ 23000	 -v_ 54	 -u_ 1.76

	 -3_ 0.00176	 -ª_ 0.000074 	 -r_ 0.0000001901 	
-5_ 1525000	 -h_ 65815700	 -em_ 525600000

	 -`_ 0.000000523	 -6_ 0.0000000871

	 -7_ 0.00000000775763

3.	 1.2 × 104		  4. 9.8 × 10–11	 5. 300000000 m/s

6. 	 6.48 × 106		  7. 1870000 		  8. 3 × 105

pQ/ 

7.	 g]kfn cfon lgud, sf7df8fF}df 1.87 × 106 ln6/ k]6«f]n e08f/0f /x]sf] 5 eg] 
slt lsnf]ln6/ /x]5 <

8.	 k|sfzsf] ult sl/a 3,00,000 km/s 5 eg] o;nfO{ j}1flgs ;ª\s]t  
n]Vg'xf];\ .
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3.3	 j}1flgs ;ª\s]tdf n]lvPsf ;ª\Vofx¿sf] ;/nLs/0f
	 (Simplification of Numbers with Scientific Notations)

lj|mofsnfk 6

;d"xdf 5nkmn u/L tnsf k|Zgsf] ;/n ug'{xf];\ M

-s_	 vfg]kfgL af]Sg] Pp6f 6\ofª\s/n] 1.2 × 104 ln6/ / csf]{ 6\ofª\s/n]  
7.0 × 103 ln6/ kfgL af]S5g\ . b'j} 6\ofª\s/n] af]s]sf] kfgL c6\g] Pp6f vfnL  
6\ofª\sLdf b'j} 6\ofª\s/n] kfgL vGofP eg] pSt 6\ofª\sLdf slt ln6/ kfgL 
x'G5 < j}1flgs ;ª\s]tdf n]Vg'xf];\ .

-v_ 	Pp6f kf]v/Ldf 1.8 × 108  ln6/ kfgL 5 . olb 1.6 × 105  ln6/ kfgL  
vf]n]/ k7fOof] eg] kf]v/Ldf slt kfgL afFsL 5 < j}1flgs ;ª\s]tdf n]Vg'xf];\ .

-u_ 	 nvgsf] Pp6f df5f kf]v/Ldf 1.8 × 108  ln6/ kfgL 5 . pgsf 15 cf]6f df5f 
kf]v/L 5g\ . olb ;a} kf]v/Ldf a/fa/ dfqfdf kfgL x'g] xf] eg] hDdf slt 
ln6/ kfgL x'G5 < j}1flgs ;ª\s]tdf n]Vg'xf];\ .

pbfx/0f 1

;/n ug'{xf];\ M

-s_ 3.4 × 102 + 4.57 × 103	 -v_ 4.54 × 10–3 – 2.4 × 10–3

-u_ (2.00 × 103) × (4.12 × 104)	 -3_  
9.60 × 107

1.60 × 104

;dfwfg

-s_ 	3.4 × 102 + 4.57 × 103

	 = 0.34 × 103 + 4.57 × 103 
     	 = (0.34 + 4.57) × 103

     	 = 4.91 × 103

-v_ 	4.54 × 10–3 – 2.4 × 10–3

	 = (4.54 – 2.4) × 10–3 			 
	 = 2.14 × 10–3

 j}slNks ljlw

3.4 × 102 + 4.57 × 103

= 3.4 × 100 + 4.57 × 1000

= 340 + 4570

= 4910      = 4.91 × 103
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-u_ 	 (2.0 × 103) × (4.12 × 104)
     	 =  (2.0 × 103) × (4.12 × 104)
     	 = 2.0 × 4.12 × 103 + 4
	 = 8.24 × 107 

 

-3_	
9.60 × 107

1.60 × 104

   	  
	 = 

9.60
1.60 	× 107–4

	 = 6 × 103

cEof; 3.3

1.	 ;/n u/L pQ/ j}1flgs ;ª\s]tdf n]Vg'xf];\ M

-s_ (1.2 × 105) + (5.35 ×  106)	 -v_ 6.91 ×  10–2 + 2.4 ×  10–3

-u_ 9.70 × 106  + 8.3 × 105  	 -3_ 3.67 ×  102 – 1.6 ×  101

-ª_ 8.41 × 10–5 – 7.00 × 10–6  	 -r_ 1.33 ×  105 – 4.9 ×  104

2.	 ;/n u/L pQ/ j}1flgs ;ª\s]tdf n]Vg'xf];\ M

-s_ (4.3 × 108) × (2.0 × 106)	 -v_ (6.0 ×  103) ×  (1.5 ×  10–2) 
-u_ (1.5 × 10–2) × (8.0 × 10–1)	 -3_ (5.23 × 1011) ×  (3.0 × 10–10)

-ª_  1.20 × 10–8

3.0 × 10–3
 	 -r_ 7.8 × 10–12

1.3 × 10–13
 	 -5_ 8.4 × 10–4

1.2 × 10–3

-h_  5.6 × 10–18

1.4 × 10–8
 	 -em_ 8.1 × 109

9.0 × 108
 	 -`_ 3.25 × 10–10

1.625 × 10–15
 

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

-s_  (1.1×103) + 2.3 × 103

1.7 × 10–6
 	 -v_ 9.8 × 108 – 4.9 × 108

7.0 × 107
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-u_ (2.1×106 ) × (4.0 × 10–3)
4.2 × 10–4

	 -3_ 6.48 × 105

(2.4 × 104 ) × (1.8 × 10–2)

4.	 Pp6f 6\ofª\sLdf 3.2 × 104 ln6/ kfgL 5 / bf];|f] 6\ofª\sLdf 1.3 × 103 ln6/ 
kfgL 5 eg] b'j} 6\ofª\sLdf u/L hDdf slt ln6/ kfgL xf]nf <

5. 	 2.7 × 109 km 6f9f k'Ug' kg{] Pp6f /s]6n] 1.35 × 109  b'/L kf/ ul/;Sof] eg] 
ca slt b'/L kf/ ug{ afFsL /x\of], kQf nufpg'xf];\ .

6.	 9.6 × 106 ln6/ k]6«f]nnfO{ 1.6 × 103 ln6/sf sltcf]6f a/fa/ 6\ofª\sLdf  
/fVg ;lsPnf <

7.	 Pp6f kf]v/Ldf 1.8 × 108 ln6/ kfgL 5 . olb 1.6 × 105  ln6/ kfgL  
vf]n]/ k7fOof] eg] kf]v/Ldf slt kfgL afFsL 5, j}1flgs ;ª\s]tdf n]Vg'xf];\ .

kl/of]hgf sfo{

tkfO{F / tkfO{Fsf] ;aeGbf ldNg] Pshgf ;fyLsf] tf}n ls=u|f= df n]Vg'xf];\ . ca 
tkfO{Fx¿sf] tf}nnfO{ ldnLu|fddf kl/jt{g u/L j}1flgs ;ª\s]tdf n]Vg'xf];\ . 
tkfO{Fx¿sf] hDdf tf}n / km/s j}1flgs ;ª\s]tdf k|:t't ug'{xf];\ .

1. 	 -s_ 5.47 × 106	 -v_ 7.15 × 10–2	 -u_ 10.53 × 106

	 -3_ 3.51 × 102	 -ª_ 7.71 × 10–5 	 -r_ 8.4 × 104  
2. 	 -s_ 8.6 × 1014	 -v_ 9.0 × 101	 -u_ 1.20 × 10–2

	 -3_ 1.569 × 102	 -ª_ 0.4 × 10–5 	 -r_ 6.0 × 101

	 -5_ 7.0 × 107	 -h_ 4.0 × 10–10 	 -em_ 0.9 × 101

	 -`_ 2.0 × 105

3. 	 -s_ 2.0 × 109	 -v_ 7.0 × 100	 -u_ 2.0 × 107

	 -3_ 1.5 × 103	 4. 3.33 × 104  	 5. 1.35 × 109 km
	 6. 6000 cf]6f	 7. 1.7984 × 108 

pQ/ 
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4.0	 k'g/jnf]sg  (Review)
sIffdf ePsf ljBfyL{ cfjZostfcg';f/sf] ;d"xdf ljefhg eO{ tn lbOPsf 
k|Zgx¿df 5nkmn ug'{xf];\ / k|fKt lgisif{ sIffdf k|:t't ug'{xf];\ M 

-s_ tkfO{Fsf] sIffdf ePsf 5fq / 5fqfsf] ;ª\Vof slt slt 5 <

-v_ 5fq / 5fqfsf] cg'kft lgsfNg'xf];\ .	

-u_ 5fq / hDdf ljBfyL{sf] cg'kft lgsfNg'xf];\ .

-3_ 5fqf / hDdf ljBfyL{sf] cg'kft lgsfNg'xf];\ .

-ª_ 5fq / hDdf ljBfyL{sf] ;ª\VofnfO{ leGgsf ¿kdf n]Vg'xf];\ .

-r_ 5fqf / hDdf ljBfyL{sf] ;ª\VofnfO{ leGgsf ¿kdf n]Vg'xf];\ .

4.1   cg'kft (Ratio)
lj|mofsnfk 1

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

-s_ 	s] l;;fsnd / sndsf] ;ª\Vofsf] cg'kft lgsfNg ;lsG5 < olb ;lsG5 eg] 
slt xf]nf, lgsfNg'xf];\ <

-v_	 Pp6f l;;fsndsf] d"No / Pp6f sndsf] d"No lgsfNg'xf];\ .

-u_	 Pp6f l;;fsndsf] d"No / Pp6f sndsf] d"Nosf] cg'kft lgsfNg'xf];\ . 

kf7 4
cg'kft / ;dfg'kft

(Ratio and Proportion)

1 bh{g l;;fsndsf] d"No ?= 120 6 cf]6f sndsf] d"No ?= 150

;f]let
;f]legf
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-u_	 Pp6f l;;fsndsf] d"No / Pp6f sndsf] d"Nosf] cg'kft lgsfNg'xf];\ . 

oxfF, 

-s_ 	l;;fsnd / sndsf] ;ª\Vofsf]  

cg'kft = 12
6  = 2:1

-v_ 	Pp6f l;;fsndsf] d"No = 
120
12

						      = ?=10

   	 Pp6f sndsf] d"No = 
150

6  = ?= 25

-u_ 	 Pp6f l;;fsndsf] d"No / Pp6f sndsf] d"Nosf] cg'kft = 10
25 = 2:5

cg'kft lgsfNbf 1 bh{g 
l;;fsndsf] ;ª\Vof  

lsg 12 n]lvPsf] xf]nf <

pbfx/0f 1

tnsf kl/df0fx¿sf] cg'kft lgsfNg'xf];\ M

-s_ 25 cm / 30 cm
-v_ 2 bh{g / 20 cf]6f

-u_ 250 gm / 1 kg
;dfwfg

-s_ oxfF,

25 cm / 30 cm sf] cg'kft = 25
30  = 5

6  = 5:6

-v_ oxfF,

2 bh{gnfO{ cf]6fdf lgsfNbf, 			  [⸪ b'j}nfO{ Pp6} PsfO agfpFbf ]

    = 2 × 12 = 24 cf]6f x'G5 . 

ctM 2 bh{g / 20 cf]6fsf] cg'kft = 24
20  = 6

5  = 6:5

-u_ oxfF, 1kg nfO{ gm df lgsfNbf,	       [⸪ b'j}nfO{ Pp6} PsfO agfpFbf ]

	 1 kg = 1000 gm x'G5 . 

olb t'ngf ug'{kg]{ kl/df0fx¿ a / b sf PsfO Pp6} eP, a / b sf] cg'kftnfO{   
a
b  jf a:b tyf b / a sf] cg'kftnfO{ 

b
a  jf b:a n]lvG5 . oxfF, a:b nfO{ a is 

to b  cyjf b:a nfO{ b is to a eg]/ kl9G5 .
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ctM 250 gm / 1 kg sf] cg'kft = 
250

1000 = 
1
4  =1:4

pbfx/0f 2

df]xDdb / cAb'nn] Pp6f sf/vfgfdf 2:3 sf] cg'kftdf nufgL u/]sf /x]5g\ . olb  
df]xDdbn] ?= 2,00,000 nufgL u/]sf] /x]5 eg] cAb'nn] slt nufgL u/]sf] /x]5 <

;dfwfg

oxfF, df]xDdb / cAb'nsf] nufgLsf] cg'kft = 2:3

df]xDdbsf] nufgL = ?= 2,00,000

cAb'nsf] nufgL = ?

ca, 
df]xDbsf] nufgL
cAb'nsf] nufgL

= 2
3  

or, 
2,00,000

cAb'nsf] nufgL = 2
3  

⸫ cAb'nsf] nufgL = 
3 × 2,00,000

2  

= ?= 3,00,000

t;y{, cAb'nn] ?= 3,00,000 nufgL u/]sf] /x]5 .

 j}slNks ljlw

df]xDdbsf] nufgL = ?= 2,00,000
k|Zgcg';f/,
2x =200000
or, x =100000
ca cAb'nsf] nufgL = 3x = 3× 1,00,000
t;y{ cAb'nn] ?= 3,00,000 nufgL u/]sf] /x]5 . 

2x 3x

hDdf nufgL

df]xDdbn]  
u/]sf] nufgL

cAb'nn]  
u/]sf] nufgL
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pbfx/0f 4

8f]Ndf, /fdljnf; / ;f]gfdsf] jflif{s cfDbfgLsf] cg'kft 3:4:5 5 . olb pgLx¿sf] 
cfDbfgLsf] of]ukmn ?= 24,00,000 x'g] /x]5\ eg] k|To]ssf] jflif{s cfDbfgL slt slt 
/x]5 <

;dfwfg

oxfF, 

oxfF hDdf cfDbfgL ?= 24,00,000
8f]Ndf, /fdljnf; / ;f]gfdsf] cfDbfgLsf] cg'kft = 3:4:5
t;y{ 8f]Ndfsf] cfDbfgL = 3

12 × 24,00,000 = 6,00,000

/fdljnf;sf] cfDbfgL = 4
12 × 24,00,000 = 8,00,000

;f]gfdsf] cfDbfgL = 5
12 × 24,00,000 = 10,00,000

pbfx/0f 3

ljzfn / wlgofFsf] xfnsf] pd]/sf] cg'kft 4:5 5 . 4 jif{kl5 pgLx¿sf] pd]/sf] cg'kft 
5:6 x'G5 eg] xfn pgLx¿sf] pd]/ slt slt /x]5, kQf nufpg'xf];\ . 

;dfwfg

dfgf}F ljzfnsf] xfnsf] pd]/ 4x eP wlgofFsf] xfnsf] pd]/ 5x x'G5 . 

4 jif{ kl5
ljzfnsf] pd]/ = 4x + 4
wlgofFsf] pd]/ = 5x + 4
k|Zgcg';f/,

	
4x + 4
5x + 4 = 5

6
	 or, 24x + 24 = 25x + 20
	 ⸫ x = 4
ctM ljzfnsf] xfnsf] pd]/ = 4x = 4 × 4 = 16 / 
wlgofFsf] xfnsf] pd]/ = 5x = 5 × 4 = 20 /x]5 .

3 efu 4 efu

24,00,000

5 efu

8f]Ndf /fdljnf; ;f]gfd
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 j}slNks ljlw

k|Zgcg';f/,

3x + 4x + 5x = 24,00,000
or, 12x = 24,00,000
⸫ x = 2,00,000
ctM	 8f]Ndfsf] jflif{s cfDbfgL = 3x = 3 × 2,00,000 = ?= 6,00,000,
	 /fdljnf;sf] jflif{s cfDbfgL = 4x = 4 × 2,00,000 = ?= 8,00,000 / 
	 ;f]gfdsf] jflif{s cfDbfgL = 5x = 5 × 2,00,000 = ?= 10,00,000 /x]5 .

cEof; 4.1

1.	 tn lbOPsf kl/df0fx¿af6 cg'kft kQf nufpg'xf];\ M

-s_ 4 hrs / 6 hrs	 -v_ 12 ft / 9 ft
-u_ 250 gram / 2 kg	 -3_ 3 kg / 850 gram
-ª_  2 hrs / 45 minute	 -r_ 40 minute / 1 hr
-5_ 2 l / 850 ml	 -h_ Rs 5 / 90 paisa

2.	 -s_	>L sflnsf df=lj=df 5fq / 5fqfsf] cg'kft 5:8 5 . olb pSt  
ljBfnodf 5fqfsf] ;ª\Vof 480 eP 5fqsf] ;ª\Vof slt xf]nf <

-v_ 	g]kfn df=lj=sf] lzIfs / ljBfyL{ cg'kft 1:32 5 . olb pSt ljBfnodf 
hDdf 25 hgf lzIfs eP ljBfyL{ ;ª\Vof slt xf]nf <

-u_ 	dx]Gb| u|fd df=lj=sf] 5fq / 5fqfsf] cg'kft 3:5 5 . olb pSt ljBfnodf 
5fqsf] ;ª\Vof 330 eP 5fqfsf] ;ª\Vof slt xf]nf <

3.	 -s_	?= 840 nfO{ 3:4 sf] cg'kftdf hf]g / hf];]kmnfO{ afFl8of] eg] k|To]sn] 
slt slt ?lkofF kfpF5g\ <

-v_ b'O{ hgf k':ts k;n]n] Ps} lsl;dsf 50 bh{g cEof; k'l:tsf xf]n;]n 
k;naf6 lsg] . olb pgLx¿n] pSt k'l:tsf 5:7 sf] cg'kftdf afF8] 
eg] k|To]s k;nn] slt sltcf]6f cEof; k'l:tsf kfP xf]nfg\\, kQf 
nufpg'xf];\ .

4.	 -s_ 1:2000 df lvlrPsf] gS;fdf b'O{ :yfg larsf] b'/L 8 cm eP pSt 
:yfgx¿ ljrsf] jf:tljs b'/L slt xf]nf <

3x 4x

24,00,000

5x

8f]Ndf /fdljnf; ;f]gfd
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-v_ 1: 4000 sf] :s]ndf lvlrPsf] gS;fdf b'O{ :yfg ljrsf] b'/L 5 cm eP 
pSt :yfgx¿ larsf] jf:tljs b'/L slt xf]nf <

5.	 -s_	/Ltf / gUdfsf] xfnsf] pd]/sf] cg'kft 4:5 /x]5 . olb 2 jif{cl3  
pgLx¿sf] pd]/sf] cg'kft 3:4 lyof] eg] pgLx¿sf] xfnsf] pd]/ slt 
slt /x]5, kQf nufpg'xf];\ . 

-v_	b'O{ bfh'efOn]] ;fyLsf] hGdlbgsf] cj;/df 4:5 sf] cg'kftdf vr{  
u/]5g\ . olb b'j}n] pSt /sddf yk ?= 10/10  vr{ u/]sf eP ltgLx¿sf] 
vr{sf] cg'kft 5:6 x'GYof] eg] k|To]ssf] vr{ kQf nufpg'xf];\ . 

-u_ b'O{ ;ª\Vofx¿ 1:3 sf] cg'kftdf /x]sf 5g\ . olb b'j} ;ª\Vofdf 5 hf]8\bf 
1:2 sf] cg'kftdf x'G5g\ eg] tL ;ª\Vofx¿ kQf nufpg'xf];\ .

	 -3_ cln / cfld/sf] xfnsf] pd]/sf] cg'kft 3:4 /x]5 . olb 3  jif{ cufl8 
pgLx¿sf] pd]/sf] cg'kft 2:3 lyof] eg] pgLx¿sf] xfnsf] pd]/ slt 
slt /x]5, kQf nufpg'xf];\ .

6.	 -s_	8, 9 / 10 pd]/sf aflnsfx¿nfO{ ?= 216 pgLx¿sf] pd]/sf] cg'kftdf 
afF8\bf k|To]sn] slt slt ?lkofF kfpnfg\ <

	 -v_	ljlkg, cd[t / cflzifn] 2:5:6 sf] cg'kftdf nufgL u/L Pp6f Joj;fo 
;~rfng u/] . Ps jif{kl5 pgLx¿n] ?= 65,00,000 cfDbfgL u/] eg] 
k|To]sn] slt slt /sd cfDbfgL u/] xf]nfg\ <

7.	 -s_ A n] eGbf B n] bf]Aa/ / B n] eGbf C n] t]Aa/ /sd hDdf ubf{  
?= 98460 hDdf eof] eg] k|To]sn] slt slt /sd hDdf u/] xf]nfg\ <

-v_	/fdn] eGbf s[i0fn] bf]Aa/ / s[i0fn] eGbf xl/n] t]Aa/ /sd hDdf ubf{  
? 16200 hDdf eof] eg] k|To]sn] slt slt /sd hDdf u/] xf]nfg\ <

8.	 -s_ lqe'hsf sf]0fx¿sf] cg'kft 1:1:2 eP tL sf]0fx¿ kQf nufpg'xf];\ .

-v_ lqe'hsf sf]0fx¿sf] cg'kft 2:3:4 eP tL sf]0fx¿ kQf nufpg'xf];\ .

kl/of]hgf sfo{

tkfO{Fsf] l5d]ssf] s'g} kfFr kl/jf/sf ;b:ox¿sf] pd]/ l6kf]6 ug'{xf];\ . k|fKt 
ljj/0fnfO{ 16 jif{;Dd 17 b]lv 40 ;Dd / 40 jif{eGbf dflysf pd]/sf cfwf/df 
tflnsLs/0f u/L pSt tLg ;d"xsf] pd]/nfO{ cg'kftdf k|:t't ug'{xf];\ / k|fKt 
lgisif{nfO{ sIffdf 5nkmn ug'{xf];\ .
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1.	 -s_ 2:3	 -v_ 4:3	 -u_ 1:8	 -3_ 60:17 

	 -ª_ 8:3	 -r_ 2:3	 -5_ 40:17	 -h_ 50:9 

2. 	 -s_ 300 hgf	 -v_ 800 hgf -u_ 550 hgf

3. 	 -s_ 360,480	 -v_ 250,350

4. 	 -s_ 160 m	 -v_ 200 m

5. 	 -s_ 8, 10 	 -v_ 40, 50	 -u_ 5, 15		 -3_ 9:12

6. 	 -s_ ?=64,  ?=72 / ?=80   -v_ ?=10,00,000, ?=25,00,000 / ?=30,00,000

7. 	 -s_ A n] ?=10940, B n] ?= 21880, C n] ?= 65640 

	 -v_ /fdn] ?=1800, s[i0fn] ?=3600, xl/n] ?=10800

8. 	 -s_ 45°, 45°, 90° 	  -v_ 40°, 60°, 80°

pQ/ 

4.2 ;dfg'kft (Proportion)
lj|mofsnfk 2

b'O{ b'O{ hgfsf] hf]8Ldf ljefhg eO{ k|To]sn]  
Ps Pscf]6f kmf]6f]skL k]k/ lng'xf];\ .  
klxnf]n] 3 a/fa/ efudf sfuh k6\ofP/ Ps efudf  
/ª nufpg'xf];\ eg] bf];|f]n] 6 a/fa/ efudf 
sfuh k6\ofP/ b'O{ efudf /ª nufpg'xf];\ . b'j} hgfn] /ª nufPsf] / gnufPsf] 
efunfO{ cg'kftdf k|:t't ug'{xf];\ . tnsf ljifodf ;d"xdf 5nkmn u/L k|fKt  
lgisif{nfO{ sIffdf k|:t't ug'{xf];\ M

-s_	 klxnf] / bf];|f]sf] cg'kftdf s] ;DaGw /x]sf] 
5 <

-v_	 s] tL b'O{ cg'kftnfO{ ;dfg'kft eGg ;lsG5 <
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s'g} b'O{ cg'kftsf Go"gtd kbx¿ a/fa/ x'G5g\ eg] To:tf cg'kftnfO{ ;dfg'kft 
elgG5, h:t} M b'O{cf]6f Pp6} PsfOdf ePsf kl/df0fx¿ a / b sf] cg'kft / 
c / d sf] cg'kft a/fa/ eP a, b, c / d ;dfg'kftdf x'G5g\ . o;nfO{ a:b::c:d 
n]lvG5 . oxfF a / d nfO{ Extremes, b / c nfO{ Means elgG5 . Extremes / 
Means sf] 5'6\6f5'6\6} u'0fgkmn a/fa/ x'G5 .

pbfx/0f 1

5, 8, 10, a ;dfg'kftdf eP a sf] dfg kQf nufpg'xf];\ .

;dfwfg

5, 8, 10, a ;dfg'kftdf ePsfn],

5
8  = 

10
a

or, 5a = 80
⸫ a = 16

pbfx/0f 2

;ª\Vofx¿ 4 / 5 df s'g ;ª\Vof hf]8\bf ltgLx¿sf] cg'kft 5:6 x'G5 <

;dfwfg

dfgf}F ;ª\Vofx¿ 4 / 5 df hf]8\g' kg{] ;ª\Vof y 5 .

k|Zgcg';f/,

	
4 + y
5 + y = 

5
6

or, 24 + 6y = 25 + 5y

⸫ y = 1
t;y{ ;ª\Vofx¿ 4 / 5 nfO{ 5:6 agfpg b'j}df 1 hf]8\g'k5{ .
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d"No s]/fsf] ;ª\Vof

?=150 12

?=900 x

pbfx/0f 3
?= 150 df 12 cf]6f s]/f kfOG5g\ eg] ?= 900 df sltcf]6f s]/f kfOG5g\ <

;dfwfg

dfgf}F ?= 900 df x cf]6f s]/f kfOG5 . 

d"Nosf] cg'kft = s]/fsf] cg'kft

ca,

	
150
900  = 

12
x

or, 150x = 900 × 12

⸫ x = 900 × 12
150  = 72

t;y{  ?= 900 df 72 cf]6f s]/f kfOG5 .

pbfx/0f 4
Ps hgf lrof k;n]n] b'wsf] lrof agfpFbf b'w / kfgLnfO{ 3:5 sf] cg'kftdf ld;fpg] 
u/]sf] 5 . olb b'O{ lunf; lrof agfpFbf 300 ml b'w ld;fPsf] /x]5 eg] slt ml kfgL 
ld;fPsf] 5 xf]nf, kQf nufpg'xf];\ .

dfgf}F pSt k;nn] x ml kfgL ld;fPsf] /x]5 . 

ca,

 
300

x  =  
3
5

or, 3x = 300 × 5

⸫ x = 300 × 5
3 = 500 ml

ctM pSt k;nn] b'O{ lunf; lrof agfpFbf 500 ml kfgL ld;fPsf] /x]5 .

3x 5x

300 ?

 3x = 300

 x = 
300
3  = 100

5x = 5 × 100 = 500
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cEof; 4.2

1.	 tnsf ;ª\Vofx¿ ;dfg'kftdf 5g\ ls 5}gg\ hfFRg'xf];\ / n]Vg'xf];\ M

-s_ 5, 8, 10, 15	 -v_	 3, 5, 6, 10
-u_ 1kg, 4kg, 6kg,10kg	 -3_ 5 cm, 8 cm, 10 cm, 16 cm
-ª_ 5m, 3m, 25m, 15m	 -r_ 3ft, 8ft, 12ft, 22ft

2.	 tnsf ;ª\Vofx¿ ;dfg'kftdf eP yfxf gePsf kb kQf nufpg'xf];\ M

-s_ a, 3, 3, 9	 -v_ 3, x, 6, 8
-u_	 2, 5, 8, d	 -3_ x, 2, 6, 4
-ª_ 16, 4, 4, y	 -r_ 7, 9, z, 18

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

-s_ x:5 = 10:25		  -v_ 3:7 = 21:x
-u_ 10:x = 2:11		  -3_ 25:15 = x:3

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

-v_ ;ª\Vofx¿ 15 / 25 nfO{ 2:3 agfpg kbf{ b'j}df slt hf]8\g' knf{ <

-u_ ;ª\Vofx¿ 24 / 30 nfO{ 3:4 agfpg b'j}df slt 36fpg' knf{ <

5.	 -s_ ?= 600 df 12 cf]6f sfkL kfOG5 eg] ?= 900 df sltcf]6f sfkL  
kfOG5 <

-v_ ?= 50 df 5 cf]6f snd kfOG5 eg] ?= 240 df slt cf]6f snd kfOG5 <

6.	 -s_ /fli6«o k|f=lj= df l;;fsnd / snd k|of]u ug{] ljBfyL{sf] cg'kft 10:11 
5 . olb l;;fsnd k|of]u ug{] 110 hgf ljBfyL{ eP snd k|of]u ug{] 
ljBfyL{ ;ª\Vof kQf nufpg'xf];\ .

-v_ dx]Gb| df=lj= df ljBfnodf vfhf vfg] / 3/af6 vfhf Nofpg] ljBfyL{sf] 
cg'kft 3:2 5 . olb ljBfnodf vfhf vfg] ljBfyL{ ;ª\Vof 321 eP 
3/af6 vfhf Nofpg] ljBfyL{sf] ;ª\Vof kQf nufpg'xf];\ .

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

-3_	 Pp6f ld7fO{df b'w / lrgLsf] cg'kft 5:2  5 . olb b'w 750 gm 5 eg] 
lrgLsf] efu slt xf]nf < 
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1.	 -s_ 5}g	 -v_ 5	 -u_ 5}g	 -3_ 5 -ª_ 5	 -r_ 5}g

2.	 -s_ 1	 -v_ 4	 -u_ 20 	 -3_ 3  -ª_ 1  -r_ 14 
3.	 -s_ 2	 -v_ 49	 -u_ 55	 -3_ 5
4.	 -s_ 3 	 -v_ 5	 -u_ 6	 5. -s_ 18	 -v_ 24
6.	 -s_ 121	 -v_ 214	 -u_ 1236	 -3_ 300 gm	 -ª_ 15 N
7. 	-s_ 90	 -v_ 180	

pQ/ 

-ª_	 rGb|df / k[YjLsf] u'?Tjfsif{0fsf] cg'kft 1:6 5 . k[YjLdf 90 N tf}n 
ePsf j:t'sf] tf}n rGb|dfdf slt xf]nf kQf nufpg'xf];\ .

7.	 -s_	sf]lknfn] g]kfnL, cª\u|]hL, ul0ft / lj1fgdf ;dfg'kflts cª\s k|fKt  
ul/g\ . olb tL ljifox¿df j|mdzM 25, 30, 75 / x k|fKt ul/g\ eg] x sf] 
dfg slt xf]nf <

-v_ cAb'nn] j}zfv, h]7, c;f/ / ;fpgdf vfhfdf vr{ u/]sf] /sd 
;dfg'kfltsdf 5 . olb tL dlxgfdf j|mdzM 150, 200, x / 240 vr{ 
ul/g\ eg] x sf] dfg slt xf]nf <



56 ul0ft, sIff *

5.0	 k'g/jnf]sg  (Review)
lbOPsf] ;+jfb cWoog u/L lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

lbgf sIff 8 df cWoog ug]{ Ps 5fqf x'g\ . Ps lbg pgL cfkm\gL cfdf;Fu ahf/ 
uPsL lyOg\ . Pp6f k;ndf pgn] lrqdf b]vfOPsf] h:t} u/L n'ufnfO{ sale eg]/ 
/fv]sf] b]lvg\ . pgnfO{ To; af/]df hfGg] lh1f;f eof] / of] s'/f cfdfnfO{ ;'gfOg\ 
/ k;nsf] glhs} uOg\ . ;+of]ujz To;}j]nf pgn] To; k;ndf cfkm\gf] Ps l5d]sL 
bfOnfO{ sale eg]/ n]lvPsf] 7fpFdf c¿ n'uf klg /fVb} u/]sf] b]lvg\ . pgL glhs} 
uP/ tL bfO;Fu u/]sf] s'/fsfgL k9f}F .

lbgf M	gd:sf/ bfO . xh'/ oxfF s;/L <

bfO M	 P Û gd:sf/ lbgf alxgL . d oxfF k;n] sfd u5'{ .

lbgf M	P xf] / bfO . clg oL n'ufnfO{ sale eg]/ lsg /flvPsf] t <

bfO M	 P of]=== -cln d':s'/fpFb}_ k;ndf /x]sf n'ufdWo] Pp6f dfq gfkf] ePsf jf 
a]df};dL n'ufnfO{ ;:tf]df a]Rg] p2]Zosf ;fy sale eg]/ /flvPsf] xf] .

lbgf M	-d"No ?=500 eg]/ n]vL /flvPsf] kfOG6nfO{ b]vfpFb}_ of] o;sf] a]Rg] d"No xf] 
bfO <

bfO M	 xf], of] kfOG6sf] gfkf] Pp6} vfnsf] tLgcf]6f dfq afFsL ePsfn] oxfF /flvPsf] 
xf] . x'g t o;nfO{ ?=700 df lslgPsf] lyof] -cln ;fgf] :j/df_ .

lbgf M	bfO o;nfO{ -d"No ?=1200 eg]/ n]lvPsf] l:j6/nfO{ b]vfpFb}_ sltdf 
lsGg'ePsf] lyof] < eGg ;Sg'x'G5 <

kf7 5
gfkmf / gf]S;fg

(Profit and Loss)

SALE !!
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bfO M	 cSdsfpFb} . cF==== ?=900 .
olts}df lbgf ls cfdf glhs} cfOg\ .
cfdf M	-cln k/ /x]sf] ef8f k;nnfO{ b]vfpFb}_ hfpF lxF8 ToxfF .
b'j} hgf l5d]sL bfO;Fu labf eP/ ToxfFaf6 lxF8] .
-s_ kfOG6sf] j|mo d"No / ljj|mo d"No slt slt /x]5 <
-v_ l:j6/sf] j|mo d"No / ljj|mo d"Nodf s'g a9L /x]5 <
-u_ pSt kfOG6 a]Rbf k;n]nfO{ gfkmf jf 3f6f s] x'G5 < slt k|ltzt x'G5 <
-3_ l:j6/ a]Rbf pSt k;n]nfO{ gfkmf jf 3f6f s] x'g] /x]5 < slt k|ltzt x'G5 <

lj|mofsnfk 1

tnsf] cj:yf cWoog u/L lbOPsf k|ZgnfO{ ;d"xdf 5nkmn u/L lgisif{  
lgsfNg'xf];\ M

;/:jtL df=lj= sIff 8 sf] 5fq ;GbLk hf8fsf nflu Hofs]6 lsGg Pp6f k;ndf 
uP5g\ hxfF To;sf] d"No lrqdf b]vfOPsf] h:t} u/L /flvPsf] lyof] . pgn] Hofs]6 
lsg]kl5 k;n]n] pgnfO{ bfofFk6\l6 lbOPsf] h:tf] lan lbP5g\ .

-s_ Hofs]6sf] ;'?sf] d"No slt  /x]5 <

-v_  Hofs]6 lsGbf slt k|ltzt 5'6 lbOPsf] /x]5 <

-u_ p;n] Hofs]6 lsGbf slt /sd 5'6 kfPsf] /x]5 <

5.1	 5'6 (Discount)

cfrfo{ k;n
 6fF8L, lrtjg

gfdM ;GbLk e08f/L

j|m=;+= ;fdfgsf] gfd d"No -?=_ kl/df0f /sd -?=_
!= Hofs]6 2200 1 2200

5'6M 10% n] cfpg] /sd 220
hDdf /sd -?_ 1980
cIf/]lkM ?=Ps xhf/ gf} ;o c;L dfq .

				     ljgo
				    ljj|m]tf

Rs. 2200
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pbfx/0f 1

/fh'sfGtn] ?=600 kg{] syfsf] lstfa 15% 5'6df lsGbf k;n]nfO{ slt ?lkofF ltg'{knf{ <

;dfwfg

oxfF, 

syfsf] lstfasf] cª\lst d"No (MP) = ?=600
5'6 (D) = 15%
ljj|mo d"No (SP) = <
xfdLnfO{ yfxf 5, 

5'6 /sd = 600 sf] 15%
	   = 600 ×  15 

100
 

	   = ?=90

hfgL /fvf}F

-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 .

-3_ ljj|mo d"No	= cª\lst d"No (MP) – 5'6 /sd x'G5 . 

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

		  = MP × 5'6 k|ltzt x'G5 .

-3_  Hofs]6sf] ;'?sf] d"No / p;n] lsGbf lt/]sf] d"Nosf] t'ngf ug'{xf];\ .

		 oxfF, Hofs]6sf] ;'?sf] d"No jf clª\st d"No ?=2200 5 . tf]lsPsf] d"Nodf 
10% 5'6 lbFbf ;GbLkn] ?=220 5'6 kfPsf 5g\ . cyf{t\ p;n] ;'?sf] d"Nodf eGbf 
?=220 sddf Hofs]6 lsg]sf /x]5g\ .
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lj=d"= (SP)	 = c=d"=(MP) – 5'6 /sd

		  = 600 – 90 
		  = ?=510

csf]{ tl/sf,

dfgf}F cª\lst d"No = 100x eP, 

5'6 d"No = 15x
lj=d"=  = 85x
oxfF, k|Zgfg';f/,

cª\lst d"No = ?=600
or, 100x = 600
∴ x = 6
85 x = 85 × 6
= ?=510
∴ pSt syfsf] lstfasf] d"No ?=510 ltg'{k5{ .

pbfx/0f 2

gjLgn] Pp6f df]afOn 8% 5'6df lsGbf k;n]nfO{ ?=22,080 ltg'{ k¥of] eg] ;f] 
df]afOnsf] cª\lst d"No slt /x]5, kQf nufpg'xf];\ .

;dfwfg

oxfF df]afOnsf] 5'6 = 8%,  

ljj|mo d"No (SP) = ?=22,080
cª\lst d"No (MP) = ?
dfgf}F cª\lst d"No = x 5 .

xfdLnfO{ yfxf 5,

lj=d"= (SP) = c=d"=− c=d"=sf] 5'6 %  
or, 22080 = x − x × 8%
or, 22080 = x −   8  

 100
 x

85x 15x

600
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or, 22080 = 100x − 8x
 100

or, 22080 × 100 = 92x

or, x = 22080 ×100
 92

 ∴ x = 24000
ctM pSt df]afOnsf] cª\lst d"No ?=24,000 /x]5 .

csf]{ tl/sf,

oxfF,

dfgf}F cª\lst d"No = 100x eP, 

5'6 d"No = 8x
lj=d"=	 = cª\lst d"No − 5'6 

	 = 100x − 8x
	 = 92x
k|Zgfg';f/,

lj= d"=  = ?=22,080
or, 92x = 22,080
∴ x = 240
ca,

cª\lst d"No = 100x
	     = 100 × 240
	       = ?=24,000
t;y{, pSt df]afOnsf] cª\lst d"No ?=24,000 /x]5 .

pbfx/0f 3

h'h'dfgn] Pp6f sDKo'6/ ?=36000 df lsg]5g\ . To; sDKo'6/sf] cª\lst d"No 
j|mo d"Nosf] 25% n] a9L sfod u/]5 . olb h'h'dfgn] pSt sDKo'6/nfO{ 25% 
g} 5'6df a]r] eg],

92x 8x

22,080

100x
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-s_ pSt sDKo'6/sf] cª\lst d"No slt xf]nf <
-v_ p;n] slt ?lkofF 5'6 lbof] <
-u_ h'h'dfgn] slt ?lkofFdf pSt sDKo'6/ a]Rof] <
-3_ p;nfO{ pSt sDKo'6/af6 slt k|ltzt gfkmf jf gf]S;fg\ eof],  kQf nufpg'xf];\ .

;dfwfg
oxfF, sDKo'6/sf] j|mo d"No (CP) = ?=36,000
k|Zgfg';f/, 
-s_ cª\lst d"No (MP) = ?
cª\lst d"No (MP) = j|m=d"= ± j|m=d"= sf] 25% 
                   = 36000 + 36000 ×   25  

 100
                   = 36000 + 9000
                   = 45000
-v_ 5'6 (Discount) = ?
xfdLnfO{ yfxf 5,
5'6 (Discount) = cª\lst d"Nosf] 5'6 k|ltzt
                = 45,000 sf] 25% = 45,000 ×   25  

 100
 = ?=11,250

-u_ ljj|mo d"No (SP) = ?
;"qcg';f/, 
∴ lj=d"= (SP) = c=d"=(MP) − 5'6 (Discount) 
                       =   45,000 − 11,250 
                       = ?=33,750
-3_ oxfF, sDKo'6/sf] 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
              = 36,000 − 33,750 
                     = ?=2,250

∴ gf]S;fg k|ltzt = gf]S;fg
j|mo d"No

× 100% 

                              =  2250 
 36000

 × 100% = 6.25%
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cEof; 5.1

1.	 tnsf j:t'x¿sf] ljj|mo d"No kQf nufpg'xf];\ M

;fdu|Lx¿ (Items) cª\lst d"No (Marked Price) 5'6 (Discount)
lstfa ?= 480 ?= 48
h'Qf ?= 1250 ?= 250

Sofns'n]6/ ?= 750 ?= 50
;6{ ?= 1500 ?= 300

df]afOn ?= 24500 ?= 480

2.	 lbOPsf] tflnsfsf cfwf/df ljj|mo d"No kQf nufpg'xf];\ M

;fdu|Lx¿ (Items) cª\lst d"No (Marked Price) 5'6 (Discount)
38L ?=2200 15%
Aofu ?=1750 12%
b/fh ?=30000 25%

sDKo'6/ ?=40000 10%
l6=eL= ?=54500 20%

3.	 tnsf] tflnsfaf6 cª\lst d"No kQf nufpg'xf];\ M

;fdu|Lx¿ (Items) ljj|mo d"No (Selling Price) 5'6 (Discount)
d]r ?=2150 14%
;f/L ?=1360 20%
sf]6 ?=4100 18%

sDKo'6/ ?=28800 10%
Nofk6k ?=80750 5%

4.	 lbOPsf] cª\lst d"No / ljj|mo d"Nosf cfwf/df 5'6 k|ltzt lgsfNg'xf];\ M

;fdu|Lx¿ 
(Items)

cª\lst d"No
(Marked Price)

ljj|mo d"No
(Selling Price)

cfO/g ?=1800 1530
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6]lnkmf]g ;]6 ?=2500 2200
df]6/;fOsn ?=245000 208250

38L ?=3000 2700
lk|G6/ ?=30000 26100

5.	 -s_ ?=250 cª\lst d"No ePsf] lstfadf 12% 5'6 lbG5 eg] ;f] lstfanfO{ 
slt ltg'{knf{ <

	 -v_ Pp6f Hofs]6sf] cª\lst d"No ?=2250 5 . olb k;n]n] pSt Hofs]6df 
8% 5'6df laj|mL u5{ eg] pSt Hofs]6 lsGg slt ?lkofF ltg'{knf{ <

6.	 -s_ olb 10% 5'6df lsGbf Pp6f /ªuLg l6eL ;]6nfO{ ?=13950 k¥of] eg] ;f] 
l6eL ;]6sf] cª\lst d"No slt xf]nf, kQf nufpg'xf];\ . 

	 -v_ 14% 5'6df lsGbf Pp6f l:j6/nfO{ ?=1075 k¥of] eg] ;f] l:j6/sf] 
cª\lst d"No slt xf]nf <

7.	 Pp6f k;n]n] ?=1400 df 6r{ lsg]5g\ . To; 6r{sf] cª\lst d"No j|mo d"Nosf] 
40% n] a9L tf]Sof] . olb k;n]n] pSt 6r{nfO{ 20% 5'6df a]Rof] eg],

	 -s_ pSt 6r{sf] cª\lst d"No slt xf]nf <

	 -v_ j|]mtfn] slt ?lkofF 5'6 kfof] <

	 -u_ k;n]n] slt ?lkofFdf pSt 6r{ a]Rof] <

	 -3_ k;n]n] pSt 6r{af6 slt ?lkofF gfkmf u¥of], kQf nufpg'xf];\ .

8.	 Pp6f df]afOnsf] j|mo d"No ?=21000 5 . To; df]afOnsf] cª\lst d"No j|mo 
d"Nosf] 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_ j|]mtfn] slt ?lkofF 5'6 kfof] <

	 -u_ k;n]n] slt ?lkofFdf pSt df]afOn a]Rof] <

	 -3_ k;n]n] pSt df]afOnaf6 slt k|ltzt gfkmf u¥of] < kQf nufpg'xf];\ .

9.	 /fdxl/n] Pp6f sDKo'6/ ?=45000 df lsg]5g\ . To; sDKo'6/sf] cª\lst d"No 
j|mo d"Nosf] 30% n] a9L 5 . olb /fdxl/n] pSt sDKo'6/nfO{ 30% 5'6df 
a]r] eg],

	 -s_ pSt sDKo'6/sf] cª\lst d"No slt xf]nf <

	 -v_ slt ?lkofF 5'6 lbOof] <
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	 -u_ /fdxl/n] slt ?lkofFdf pSt sDKo'6/ a]r] <

	 -3_ pgnfO{ pSt sDKo'6/af6 slt k|ltzt gfkmf jf gf]S;fg eof], kQf 
nufpg'xf];\ .

10.	 /xdfgn] Pp6f ;'6s];sf] cª\lst d"No ?=6000 tf]s] . olb pgn] 15% 5'6 
lbP/ a]Rbf pgnfO{ ?=500 gfkmf eof] eg], 

	 -s_ slt ?lkofF 5'6 lbP <

	 -v_ slt ?lkofFdf pSt sDKo'6/ a]r] <

	 -u_ /xdfgn] slt ?lkofFdf pSt ;'6s]; lsg]sf /x]5g\ <

	 -3_ p;gnfO{ pSt ;'6s];af6 slt k|ltzt gfkmf eof], kQf nufpg'xf];\ .

tkfO{Fsf] 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 ;fdfgx¿nfO{ slt sltdf lsGg'ePsf] 
/x]5 < kl/jf/sf ;b:ox¿;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];\ .

 kl/of]hgf sfo{ (Project Work)

1.	 ?=432, ?=1000, ?=700, ?=1200, ?=24020
2.	 ?=1870, ?=1540, ?=22500, ?=36000, ?=43600
3.	 ?=2500, ?=1700, ?=5000, ?=32000, ?=85000
4.	 15%, 12%, 15%, 10%, 13%
5.	 -s_ ?=220	 -v_ ?=2070	 6. -s_ ?=15500	 -v_ ?=1250
7.	 -s_ ?=1960 	 -v_ ?=392	 -u_ ?=1568	 -3_ 168
8.	 -s_ ?=27300 	 -v_ ?=5460	 -u_ ?=21840	 -3_ 4%
9.	 -s_ ?=58500 	 -v_ ?=17550	 -u_ ?=40950	 -3_ 9%
10. -s_ ?=900 	 -v_ ?=5100	 -u_ ?=4600	 -3_ 10.87% -sl/a_

pQ/ 
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6.0	 k'g/jnf]sg  (Review)
lbOPsf] ;"rgfsf cfwf/df tflnsfx¿ eg'{xf];\ / 5nkmn ug'{xf];\ M 

-c_	Pp6f a; k|lt 306f 50 lsnf]ld6/sf b/n] ;dfg ultdf u'l8/x]sf] 5 . lbOPsf] 
;dosf cfwf/df a;n] kf/ u/]sf] b'/L / b'/Lsf cfwf/df ;do eg'{xf];\ M 

;do -306f_ 1 2 3 4
b'/L -ls=dL=_ 50 250

-cf_	10 hgf dflg;nfO{ Pp6f sfd ug{ 16 lbg nfU5 . ;dfg b/df sfd ug]{ xf] 
eg] lbOPsf] dflg;sf] ;ª\Vofsf] cfwf/df lbg / lbgsf cfwf/df dflg;sf] 
;ª\Vof kQf nufO{ eg'{xf];\ M 

lbg 16 8 2 1
dflg;sf] ;ª\Vof 10 40

-s_ ;do a9fpFb} hfbf a;n] kf/ u/]sf] b'/L s] ePsf] 5 <

-v_ a;n] kf/ u/]sf] b'/L / ;dolar s:tf] ;DaGw /x]sf] 5 <

-u_ ;do 36fpFb} hfbf sfd k"/f ug{ cfjZos kg]{ dflg;sf] ;ª\Vof s] ePsf] 5 <

-3_ s'g} sfd ug{ nfUg] lbg / sfdbf/sf] ;ª\Voflar s:tf] ;DaGw /x]sf] 5 <

oxfF, -c_ df a; hlt w]/} 306f u'8\5 To;n] kf/ ug]{ b'/L klg ;f]xL cg'kftdf a9\b} 
uPsf] 5 . To:t} w]/} lsnf]ld6/ u'8\g w]/} 306f nfu]sf] 5 . t;y{ a; u'8]sf] ;do 
/ o;n] kf/ u/]sf] b'/Llar k|ToIf ;DaGw /x]sf] 5 . 

csf]{ tk{m -cf_ df s'g} sfd ;Sg] lbg 36\b} hfFbf sfd ug]{ dflg;sf] ;ª\Vof klg 
;f]xL cg'kftdf a9\b} uPsf] 5 . To:t} sfd ug]{ dflg;sf] ;ª\Vof 36fpFb} hfg] xf] 
eg] sfd ;lsg] lbg a9\b} uPsf] 5 . t;y{ sfd ug]{ dflg;sf] ;ª\Vof / sfd ;Sg 
nfUg] lbglar ck|ToIf ;DaGw /x]sf] 5 .

b'O{cf]6f r/x¿dWo] Pp6f r/df j[l¢ jf sdL x'Fbf csf]{ r/df klg ;f]xL cg'kftdf 
j[l¢ jf sdL x'G5 eg] o;nfO{ k|ToIf ljr/0f elgG5 . To;} u/L Pp6f r/df j[l¢ 
x'Fbf csf]{ r/df klg ;f]xL cg'kftdf sdL x'G5 / Pp6f r/df sdL x'Fbf csf]{ 
r/df klg ;f]xL cg'kftdf j[l¢ x'G5 eg] o;nfO{ ck|ToIf ljr/0f elgG5 .

kf7 6
P]lss lgod

(Unitary Method)
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lj|mofsnfk 1

tnsf] lrqdf efu{j / e"ldsfn] lsg]sf] l;;fsnd / To;sf] d"No lbOPsf] 5 . 
o;}sf cfwf/df tnsf k|Zgdf 5nkmn ug'{xf];\ M

6.1	 k|ToIf ljr/0fsf] k|of]u (Application of Direct Variation)

 
 
 
 

efu{j e'ldsf 

10 cf]6f l;;fsndsf] d"No ¿=150 8 cf]6f l;;fsndsf] d"No ¿= 120  
 

-s_ Pp6f l;;fsndsf] d"No efUf{j / e"ldsfdWo] s;nfO{ a9L k¥of]{ < 

-v_ efu{j;Fu ePsf] l;;fsnd / e"ldsf;Fu ePsf] l;;fsndsf] ;ª\Vofsf] 
cg'kft slt xf]nf <

-u_ efu{jn] lt/]sf] 10 cf]6f l;;fsndsf] d"No / e"ldsfn] lt/]sf] 8 cf]6f 
l;;fsndsf] d"Nosf] cg'kft slt xf]nf <

-3_ s] l;;fsndsf] ;ª\Vofsf] cg'kft / l;;fsndsf] d"Nosf] cg'kft a/fa/ 
5g\ <

-ª_ olb e"ldsfn] 12 cf]6f l;;fsnd lsg]sL eP slt ?lkofF ltg'{ kg]{ lyof] <

oxfF efu{j / e"ldsf b'j}nfO{ Pp6f l;;fsndsf] d"No ?=15 k¥of]{ . b'j};Fu ePsf] 
l;;fsndsf] ;ª\Vofsf] cg'kft 5 : 4  / To;sf] d"Nosf] cg'kft klg 5 : 4 a/fa/ 
5 . l;;fsndsf] ;ª\Vof / l;;fsndsf] d"No k|ToIf ljr/0f x'g\ . olb e"ldsfn] 
12 cf]6f l;;fsnd lsg]sf] eP,
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  8  
 12

 =   120  
 x

or, 8x = 12 × 120 		      
l;;fsndsf] ;ª\Vof l;;fsndsf] d"No

8 120
12 x -dfgf}_or, x =   1440  

8
 

= ?=180

t;y{, 12 cf]6f l;;fsndsf] d"No ?=180 k5{ .

pbfx/0f 1

10 kg :ofpsf] d"No ?=950 k5{ eg] ;f]xL b/n] 3kg :ofpsf] d"No slt knf{ <

;dfwfg

oxfF, 

   kl/df0f (kg) d"No - ?=_
10 950
3 x -dfgf}F_

:ofpsf] kl/df0f / d"Nolar k|ToIf ljr/0f ePsfn]
  10  
 3  =   950  

 x  

or, 10 × x = 3 × 950
or, x = 3 × 95 = ?=285
t;y{, 3 kg :ofpsf] d"No ?=285 k5{ .

lj|mofsnfk 2

tnsf] cj:yfsf] cWoog u/L 5nkmn ug'{xf];\ M

10 hgf dflg;n] 20 lbgdf ?=1,60,000 sdfpF5g\ eg]

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

-v_ pxL b/n] 15 hgf dlg;n] 10 lbgdf slt sdfpF5g\ <
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-u_ 10 hgf dflg;n] pxL b/n] ?=96,000 sdfpg slt lbg sfd ug'{knf{ <

oxfF, 

-s_ 10 hgf dflg;n] 20 lbgdf ?=1,60,000 sdfpF5g\ .

	 1 hgf dflg;n] 20 lbgdf ?=
1,60,000  

10  sdfpF5 .

	 1 hgf dflg;n] 1 lbgdf ?= 1,60,000  
(10×20)

 = ?=800 sdfpF5 .

-s_ oxfF, 
dflg; lbg cfDbfgL -?=_

10 20 1,60,000
1 1 x dfgf}

csf]{ tl/sf, 

   1  
 10

 ×   1  
 20

 = x
1,60,000

or,  x =   1  
 10

 ×   1  
 20

  × 1,60,000

or,  x = 800
t;y{ 1 hgf dflg;n] 1 lbgdf ?=800 sdfpF5 .

-v_ 10 hgf dflg;n] 20 lbgdf ?=1,60,000 sdfpF5g\ .

	 1 hgf dflg;n] 20 lbgdf ?=
1,60,000  

10  sdfpF5 .

	 1 hgf dflg;n] 1 lbgdf ?=
1,60,000  
(10×20)  = ?=800 sdfpF5 .

	 15 hgf dflg;n] 1 lbgdf ?=800 ×15 sdfpF5g\ .

	 15 hgf dflg;n] 10 lbgdf ?=800 ×15 ×10 sdfpF5g\ .

                               = ?=1,20,000 sdfpF5g\ .

 

 

dflg;sf] ;ª\Vof / cfDbfgL tyf sfd 
ug]{ lbg / cfDbfgLlar k|ToIf ;DaGw 
x'g] x'bfF ;a} cg'kftx¿ Pp6} tl/sfn] 
lnOPsf] 5 . cyf{t\ jf0f lrx\g Ps}tkm{ 
kmls{Psf 5g\ .
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 oxfF dflg; lbg cfDbfgL -?=_
10 20 1,60,000
15 10 x -dfgf}F_

ca x
1,60,000 =  15 

10
 ×  10 

20

cyjf x =  15 
10

 ×  10 
20

 × 1,60,000

cyjf x = 1,20,000

t;y{ 15 hgf dflg;x¿n] 10 lbgdf ?=1,20,000 sdfpF5g\ .

-u_	10 hgf dflg;nfO{ ?=1,60,000 sdfpg 20 lbg nfU5 .

	 10 hgf dflg;nfO{ ?=1 sdfpg 
      20       
1,60,000  lbg nfU5 .  

	 10 hgf dflg;nfO{ ?=96,000 sdfpg 
      20       
1,60,000  × 96,000 lbg nfU5 .

  					     = 12 lbg nfU5 .

csf]{ tl/sf,

oxfF,  
dflg; lbg cfDbfgL -?=_

10 20 1,60,000
10 x -dfgf}F_ 96,000

ca,  x 
20

= 
  96,000       
1,60,000  ×  10 

10

or, x = 
  96,000       
1,60,000  ×  10 

10
 × 20

or, x = 12

t;y{, 10 hgf dflg;n] 12 lbgdf ?=96,000 sdfpF5g\ .
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pbfx/0f 2

30 hgf dflg;n] Pp6f 600 ld=nfdf] kvf{n 20 lbgdf agfpF5g\ . 15 hgf dflg;n] 
18 lbgdf To:t} slt ld= nfdf] kvf{n agfpF5g\ .

;dfwfg

oxfF, 

20 lbgdf 30 hgf dflg;n] 600 ld= nfdf] kvf{n agfpF5g\ .

1 lbgdf 30 hgf dflg;x¿n]  600 
20

 l ld= nfdf] kvf{n agfpF5 . -lbg / sfd M 

k|ToIf ljr/0f_

1 lbgdf 1 hgf dflg;n]  
  600  
20×30 ld= nfdf] kvf{n agfpF5 .  -dflg; /  

sfd M k|ToIf ljr/0f_

18 lbgdf 1 hgf dflg;n] 
600 ×18
20×30  ld= nfdf] kvf{n agfpF5 . -lbg / sfd M 

k|ToIf ljr/0f_

18 lbgdf 15 hgf dflg;n] 
600 ×18 ×15

20×30  ld= nfdf] kvf{n agfpF5g\ .  -dflg; 

/ sfd M k|ToIf ljr/0f_

				    = 270 dL= nfdf] kvf{n agfpF5g\ .
csf]{ tl/sf

oxfF,  
dflg; lbg kvf{nsf] nDafO -ld=_

30 20 600
15 18 x -dfgf}F_

  x    
600

=  15    
30

 ×  18    
20

dflg;sf] ;ª\Vof a9\bf pgLx¿sf] cfDbfgL klg a9\g] / dflg;sf] ;ª\Vof 36\bf 
cfDbfgL klg 36\5 . t;y{, dflg; / cfolar k|ToIf ;DaGw 5 . To:t}, dflg;n] 
w]/} lbg sfd u¥of] eg] p;sf] cfDbfgL klg a9\g] / yf]/} lbg sfd u/]df cfDbfgL 
klg 36\g] x'G5 . t;y{ sfd u/]sf] lbg / cfDbfgLlar k|ToIf ;DaGw x'G5 .
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or, x =  15    
30

 ×  18    
20

 × 600

∴ x = 270

ctM 18 lbgdf 15 hgf dflg;n] 270 dL= nfdf] kvf{n agfpF5g\ .

6.2 ck|ToIf ljr/0fsf] k|of]u (Application of Indirect Variation)

lj|mofsnfk 3

lbOPsf] ;d:of 5nkmn u/L ;dfwfg ug'{xf];\ M

Pp6f ;d'bfosf 10 hgf dflg; ldn]/ 14 lbgdf Pp6f afF;sf] 6x/f lgdf{0f 
u/]5g\ . To;} u/L ;f]xL gfksf] csf]{ 6x/f 7 hgf dflg;n] lgdf{0f ;DkGg ug]{ u/L 
lhDdf lnP5g\ .

-s_ olb klxnf] 6x/f lgdf{0f ug{ pgLx¿n] 8 306fsf b/n] sfd u/]sf /x]5g\ eg] 
bf];|f] 6x/f lgdf{0f sfo{ 16 lbgdf ;DkGg ug{ 7 hgf dflg;nfO{ slt 306fsf 
b/n] sfd ug'{knf{ <

-v_ tL 7 hgf dflg;n] 8 306fs} b/n] sfd u/] eg] pgLx¿nfO{ bf];|f] 6x/f lgdf{0f 
ug{ slt lbg sfd ug'{k5{ xf]nf <

oxfF, 

10 hgf dflg;n] 14 lbgdf 6x/f lgdf{0f ug{ k|lt lbg 8 306fsf b/n] sfd ug'{k5{ .

1 hgf dflg;n] 14 lbgdf 6x/f lgdf{0f ug{ k|lt lbg 8 ×10 306fsf b/n] sfd 
ug'{k5{ . 

-dflg; / sfo{ 306f M ck|ToIf ljr/0f_

1 hgf dflg;n] 1 lbgdf 6x/f lgdf{0f ug{ k|lt lbg 8 ×10×14 306fsf b/n] sfd 
ug'{k5{ . 

-lbg / k|lt lbg sfo{ 306f M ck|ToIf ljr/0f_

7 hgf dflg;n] 1 lbgdf 6x/f lgdf{0f ug{ k|lt lbg (8 ×10 × 14)
7

 306fsf b/n] 
sfd ug'{k5{ .

-dflg; / sfo{ 306f M ck|ToIf ljr/0f_

7 hgf dflg;n] 16 lbgdf 6x/f lgdf{0f ug{ k|lt lbg (8 ×10 × 14)
7 × 16

= 10 306fsf 
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b/n] sfd ug'{k5{ .

-lbg / k|lt lbg sfo{ 306f M ck|ToIf ljr/0f_

t;y{, 7 hgf dflg;n] 16 lbgdf k|lt lbg 10 306fsf b/n] ;f] 6x/f lgdf{0f ug{ 
;S5g\ .

csf]{ tl/sf,

oxfF, 
dflg; lbg 306f k|lt lbg

10 14 8
7 16 x -dfgf}F_

ca,

  x  
8

 =  14    
16

 ×  10    
7

or, x =  
14 × 10
16 × 7 

 × 8

∴ x =  10

ctM 7 hgf dflg;n] 16 lbgdf k|lt lbg 10 306fsf b/n] ;f] 6x/f lgdf{0f ug{ 

;S5g\ .

-v_ oxfF,

10 hgf dflg;n] k|lt lbg 8 306fsf b/n] sfd ubf{ 14 lbgdf ;f] 6x/f lgdf{0f 

ug{ ;S5g\ .

1 hgf dflg;n] k|lt lbg 8 306fsf b/n] sfd ubf{ 14×10 lbgdf ;f] 6x/f lgdf{0f 

ug{ ;S5g\ . 					         -dflg; / lbg M ck|ToIf ljr/0f_

7 hgf dflg;n] k|lt lbg 8 306fsf b/n] sfd ubf{ 
(14 ×10)

7  lbgdf ;f] 6x/f 

lgdf{0f ug{ ;S5g\ .

 

 

b}lgs sfo{306f;Fu sfd k"/f ug{ nfUg] 
;do -lbg_ tyf dflg;sf] ;ª\Voflar 
ck|ToIf ;DaGw x'g] x'Fbf cg'kft lnFbf 
ljk/Lt tl/sfn] lnOG5 . cyf{t\ jf0f 
lrx\g ljk/Lt lbzfdf b]vfOPsf] 5 .
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	 -dflg; / lbg M ck|ToIf ljr/0f_

7 hgf dflg;n] 8 306fsf b/n] sfd ubf{ 
(10 ×14)

7  = 20 lbgdf ;f] 6x/f lgdf{0f 

ug{ ;S5g\ .

csf]{ tl/sf

oxfF, 
dflg; lbg 306f k|lt lbg

10 14 8
7 x -dfgf}F_ 8

ca,

  x  
14

 =  10    
7

 ×  8 
8

or, x =  
14 ×10

7

∴ x = 20

t;y{ 7 hgf dflg;n] 20 lbgdf k|lt lbg 8 306fsf b/n] ;f] 6x/f lgdf{0f ug{ 
;S5g\ .

dflg;sf] ;ª\Vof a9\b} hfbfF pgLx¿n] k|ltlbg sfd ug]{ b/ -sfo{306f_ 36\g] / 
dflg;sf] ;ª\Vof 36\b} hfbfF 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 .
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pbfx/0f 3

20 hgf sfdbf/nfO{ s'g} sfd ug{ 24 lbg nfU5 eg] 15 hgf sfdbf/nfO{ ;f]xL 
sfd ug{ slt lbg nfUnf <

;dfwfg

oxfF, 
sfdbf/sf] ;ª\Vof sfo{ lbg

20 24
15 x -dfgf}F_

sfdbf/sf] ;ª\Vof / sfd ug{ nfUg] lbg] ck|ToIf ljr/0f x'g\ . 

t;y{

 20    
15

 =   x   
24

or,  x × 15 = 20 × 24

or, x = 20 × 24
15  =   32

t;y{, 15 hgf sfdbf/nfO{ ;f] sfd ug{ 32 lbg nfU5 .

pbfx/0f 4

24 lbgdf 6 cf]6f 3/df /ª nufpg 32 hgf dflg; rflxG5 eg],

-s_ Ps hgf dflg;n] 6 cf]6f 3/df /ª nufpg slt lbg nfUnf <

-v_ 8 lbgdf sfd k"/f ug]{ xf] eg] slt hgf dflg; yk ug'{knf{ <

-s_ oxfF, 

32 hgf dflg;nfO{ 6 cf]6f 3/df /ª nufpg 24 lbg nfU5 .

∴1 hgf dflg;nfO{ 6 cf]6f 3/df /ª nufpg 24×32 lbg nfU5 . 

						       = 768 lbg nfU5 .
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csf]{ tl/sf,

dflg; 3/ sfo{ lbg
32 6 24
1 6 x -dfgf}F_

ca,

  x   
24

 =  32   
1

 ×  6 
6

or, x =  32 × 24 

∴ x = 768

t;y{, 1 hgf dflg;nfO{ 6 cf]6f 3/df /ª nufpg 768 lbg nfU5 .

-v_ oxfF,

24 lbgdf 6 cf]6f 3/df /ª nufpg 32 hgf dflg; rflxG5 .

1 lbgdf 6 cf]6f 3/df /ª nufpg 32 × 24 hgf dflg; rflxG5 . 

8 lbgdf 6 cf]6f 3/df /ª nufpg 32 × 24
8

 hgf dflg; rflxG5 .  

				    = 96 hgf dflg; rflxG5 . 

∴ yk ug'{kg]{ dflg;sf] ;ª\Vof = 96 – 32 = 64 hgf .

csf]{ tl/sf,

oxfF, 
sfo{ lbg 3/sf] ;ª\Vof dflg;

24 6 32
8 6 x -dfgf}F_

ca,

  x  
32

 =  24    
8

 ×  6 
6
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or, x =  32 × 3

x = 96

∴ yk ug'{kg]{ dflg;sf] ;ª\Vof = 96 – 32 = 64 hgf .

cEof; 6

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

-s_	j[Qsf] Jof;sf] nDafO / To;sf] kl/lwsf] gfklarsf] ;DaGw .

-v_	5fqfjf;df ePsf ljBfyL{ ;ª\Vof / lglZrt /f;gn] vfg k'Ug]  
lbglarsf] ;DaGw .

-u_	 lglZrt ;do / lglZrt Jofhb/df hDdf ul/Psf] ;fjfF / Jofh larsf] 
;DaGw 

-3_	oftfoftsf ;fwgsf] ult / To;n] kf/ u/]sf] b'/L larsf] ;DaGw .

-ª_	 oftfoftsf ;fwgsf] ult / lglZrt b'/L kf/ ug{ nfUg] ;dolarsf] 
;DaGw .

2.	 olb 4 bh{g sndsf] d"No ?=576 k5{ eg] ?=228 df sltcf]6f snd kfOPnf <
3.	 Ps hgf wfjsn] 45 ldg]6df 18 km bf}8 k'/f ug{ ;S5 eg] 30 km b'/L kf/ 

ug{ slt ;do nfUnf, kQf nufpg'xf];\ .
4.	 Pp6f dfnafxs 6«s 48 km k|lt 306fn] u'8\bf s'g} b'/L 6 306fdf k"/f ub{5 . 

olb pSt 6«ssf] ult 36]/ 36 km k|lt 306f eof] eg] pSt b'/L slt 306fdf 
kf/ unf{ <

5.	 s'g} Pp6f sfd k"/f ug{ 20 hgf sfdbf/nfO{ 15 lbg nfU5 . pSt sfd 12 
lbgdf l;Wofpg slt hgf sfdbf/ yKg'knf{ <

6.	 s'g} sfd k"/f ug{ 12 hgfnfO{ 14 lbg nfU5 . olb sfdbf/ yk]/ 21 hgf 
agfOof] eg] pSt sfd slt lbgdf ;lsPnf <

7.	 s'g} Pp6f Aof/]sdf 200 hgf l;kfxLnfO{ 30 lbg k'Ug] /f;g 5 . pSt /f;g 
40 lbgnfO{ k'¥ofpg slt hgf l;kfxLnfO{ cGoq ;fg{'knf{ <

8.	 Pp6f df]6/;fOsn 30 km k|lt 306fsf b/n] u'8\bf s'g} b'/L kf/ ug{ 6 306f 
nfU5 . olb p;nfO{ 5 306fdf pSt b'/L kf/ ug'{k¥of] eg] pSt df6]/;fOsnsf] 
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ult sltn] a9fpg'knf{ <
9.	 3 cf]6f s';L{ / 4 cf]6f 6]ansf] hDdf d"No ?=7,540 k5{ . olb Pp6f s';L{sf] 

d"No ?=220 k5{ eg] Pp6f 6]ansf] d"No kQf nufpg'xf];\ .
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 4 hgf dflg;n] 10 lbgdf ?=28,000 sdfpF5g\ eg] 

-s_ 1 hgf dflg;n] 1 lbgdf slt sdfpF5 <
-v_ 3 hgf dflg;n] 15 lbgdf slt sdfpF5g\ <
-u_ 4 hgf dflg;n] 10 lbgdf sdfPsf] cfDbfgL eGbf 3 hgf dflg;n] 

15 lbgdf sdfPsf] cfDbfgL slt k|ltztn] a9L jf 36L x'G5, kQf 
nufpg'xf];\ . 

12.	 olb 48 hgf dflg;nfO{ 30 lbgsf nflu 700 s]=hL= rfdn rflxG5 eg] 
-s_ 40 hgf dflg;nfO{ 36 lbgsf nflu slt s]=hL= rfdn rflxPnf <
-v_ k|lt s]=hL= rfdnsf] d"No ?=60 sf b/n] 40 hgf dflg;nfO{ 36 lbgsf] 

nflu HfDdf d"No slt knf{ < 
13.	 15 hgf dflg;n] 50 dL6/ nfdf] kvf{n 8 lbgdf agfpF5g\ eg], 16 hgf 

dflg;n] 12 lbgdf slt ld= nfdf] kvf{n agfpg ;Snfg\ < 
14.	 20 hgf dflg;n] 80 ld6/ nfdf] kvf{n 8 lbgdf agfpF5g\ eg], 60 ld6/sf] 

kvf{n 24 lbgdf agfpg slt dflg; rflxPnfg\ < 
15.	 efUf{jn] g]kfn a}Fs lnld6]8df ?=6,000  tLg jif{sf] nflu hDdf ub{5g\ . pgn] 

tLg jif{sf] cGtdf hDdf Aofh ?=1,800 k|fKt ub{5g\ eg], ;f]xL ;fwf/0f Jofh 
b/n] 4 jif{df ?=10,000 sf] slt Aofh Kf|fKt u5{g\, kQf nufpg'xf];\ . 

16.	 6 hgf dflg; / 8 hgf s]6fn] 4 lbgdf 30 /f]kgLsf] afnL sf6\g ;S5g\ . olb 
4 s]6f a/fa/ 2 dflg;n] afnL sf6\g ;Sg] Ifdtf 5 eg], 14 hgf dflg;n] / 
8 hgf s]6fn] 8 lbgdf slt /f]kgL sf6\g ;Snfg\ <

17.	 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|lt lbgsf] slt 
306fsf] b/n] sfd ubf{ lgdf{0f ;DkGg ug{ ;S5g\ < 

18.	 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\ < 
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19.	 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 < 

20.	 olb 25 hgf dflg;n] 30 lbgdf ?=5,00,000 sdfpF5g\ 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 sdfpFg slt lbg nfUnf <

-3_ 5 hgf dflg;n] 40 lbgdf slt sdfpF5g\ <

xfd|f] b}lgs hLjgdf k|of]u eO/x]sf k|ToIf ljr/0f / ck|ToIf ljr/0f;DaGwL 3 
/ 3 cf]6f pbfx/0fnfO{ vf]hL u/L l6kf]6 ug'{xf];\ / pSt l6kf]6nfO{ sIffdf k|:t't 
ug'{xf];\ .

 kl/of]hgf sfo{ (Project Work)

1. pQ/ lzIfsnfO{ b]vfpg'xf];\ . 	 2.   19 cf]6f	 3. 75 ldg]6 	 4. 8 306f	
5.  5 hgf	 6. 8 lbg	 7. 50 hgf	 8.6 km/hr	 9. ?=1720 	
10.  ?=20,000 	 11. -s_ ?=700	 -v_ ?=31,500	 -u_ 12.5% n] a9L 

12. -s_ 700 s]=hL=-v_ ?=42,000	 13. 80 ld=	 14.  5 hgf	

15. ?=4,000	 16. 108 /f]kgL	 17. 2 306f	 18.10 hgf	

19. 25 lbg	 20. -s_ ?= 666.67       -v_  75 hgf       -u_  6 lbg     
   -3_ ?=1,33,333.33

pQ/ 
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7.0	 k'g/jnf]sg (Review)
xl/nfO{ Jofj;flos tl/sfaf6 afv|fkfng ug{sf nflu s]lx /sd cfjZos k¥of] . 
pgn] cfˆgf] 6f]nsf] art ;d"xaf6 Joj;fosf] nflu ck'u /sd ?=5,000 C0f 
lng] lgwf] u/] . pSt art ;d"xn] klg pgnfO{ ?=100 sf] Ps jif{sf] Aofh ?=10 
sf b/n] 3 jif{sf] nflu C0f lbg] lg0f{o u¥of] . o;sf cfwf/df ;f]lwPsf k|Zgdf 
5nkmn ug'{xf];\ .

-s_ ?=100 sf] 1 jif{sf] Aofh slt /x]5 <

-v_ ?=500 sf] 1 jif{sf] Aofh slt x'G5 <

-u _ ?=1,000 sf] 1 jif{sf] Aofh slt x'G5 <

-3_ ?=5,000 sf] 1 jif{sf] Aofh slt x'G5 <

-ª_ ?=5,000 sf] 3 jif{sf] Aofh slt x'G5 <

-r_ tLg jif{sf] cGTodf pgn] cfk"mn] lnPsf] C0f /sd / Aofh;lxt hDdf slt 
a'emfpg' knf{ < 

kf7 7
;fwf/0f Aofh

(Simple Interest)

lj|mofsnfk 1

e"ldsfn] g]kfn a}ª\sdf ?=5,000 art vftfdf hDdf ul/5g\ . 2 jif{kl5 pgnfO{ a}ª\sn] 
?=800 yk]/ ?=5,800 lkmtf{ lbP5 . o;sf cfwf/df ;f]lwPsf k|Zgdf 5nkmn ug'{xf];\ .

-s_ e"ldsfn] a}ª\sdf hDdf u/]sf] /sdnfO{ s] elgG5  <

-v_ a}ª\sn] yk]/ lbPsf] /sdnfO{ s] elgG5 <

-u_ slt ;dosf nflu hDdf ul/Psf] lyof] <	

-3_ a}ª\sn] ?=5,000 df ?=800 yk]/ lbPsf] hDdf /sd ?=5,800 nfO{ s] elgG5 <

-ª_ ?=5,000 sf] 2 jif{sf] Aofh ?=800 x'G5 eg] ?=100 sf] 1 jif{sf] Aofh slt 
x'G5 <

7.1	 ;fwf/0f Aofh (Simple Interest)
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a}ª\sdf hDdf u/]sf] /sd ?=5,000 nfO{ d"nwg jf ;fjfF (P) elgG5 . a}ª\sn] yk]/ 
lbPsf] /sd ?=800 nfO{ Aofh (I) elgG5 . e"ldsfn] 2 jif{ ;do (T) cjlwsf nflu 
/sd hDdf u/]sL lyOg\ . pgnfO{ a}ª\sn] yk]/ lbPsf] hDdf /sd ?=5,800 nfO{ 
ld>wg (A) elgG5 .

oxfF, ?=5,000 sf] 2 jif{sf] Aofh ?=800 x'G5 .

?=1 sf] 2 jif{sf] Aofh ?=   800  
5000

 x'G5 .

?=1 sf] 1 jif{sf] Aofh ?=
800

5000×2
 x'G5 .

?=100 sf] 1 jif{sf] Aofh ?= 800×100
5000×2

 = ?=8 x'G5 .

oxfF,

?=100 sf] 1 jif{sf] Aofh ?=8 x'G5 . k|lt ?=100 sf] 1 jif{sf] AofhnfO{ g} Aofhb/ 
(Interest rate – R) elgG5 . Aofhb/nfO{ k|ltztdf n]lvG5, oxfF, R = 8%  x'G5 . 
t;y{ k|ltjif{ 8% Aofhb/sf] cy{ ?=100 sf] 1 jif{sf] Aofh ?=8 x'G5 .

lj|mofsnfk 2

tnsf] cj:yfsf] cWoog u/L 5nkmn ug'{xf];\ M

-s_ ;Gb]zsL cfdfn] Pp6f ls/fgf k;n vf]Ng] lgwf] ul/g\ . To;sf nflu pgn] 
jfl0fHo a}ª\saf6 3 jif{sf nflu 12% k|ltjif{ Aofhsf b/n] ?=50,000 C0f 
lnPsL /lx5g\ . ca pgn] 3 jif{kl5 pSt a}ª\snfO{ slt Aofh ltg{'k5{, xf]nf <

oxfF 12% k|ltjif{ Aofhb/sf] cy{cg';f/, 

?=100 sf] 1 jif{sf] Aofh ?=12 x'G5 .

?=1 sf] 1 jif{sf] Aofh ?=  12 
100

 x'G5 .
 
?= 50,000 sf] 1 jif{sf] Aofh ?=

50,000×12
100

 x'G5 .

?=50,000 sf] 3 jif{sf] Aofh ?= 
50,000×3×12

100
 x'G5 .

	
				      = ?=18,000 
ctM ;Gb]zsL cfdfn] 3 jif{df ?=18,000 Aofh ltg'{k/]5 . 
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-v_ olb T jif{sf nflu R% k|ltjif{ Aofhb/n] ?=P C0f lnOPsf] xf] eg] slt 
/sd Aofh ltg'{kg]{ x'G5 <
oxfF, R% k|ltjif{ Aofhb/sf] cy{cg';f/, 
?=100 sf] 1 jif{sf] Aofh ?=R x'G5 .

?=1 sf] 1 jif{sf] Aofh ?=
R

100
 x'G5 .

 

?=1 sf] T jif{sf] Aofh ?=
T×R
100  x'G5 .

?=P sf] T jif{sf] Aofh ?=
P×T×R

100  x'G5 .	
       
∴ Aofh (I) = 

P×T×R
100  x'G5 .

xfdLnfO{ s]xL ;fdfg lsGg jf Jofkf/ Joj;fo ug{ jf xfd|f cfjZostfx¿ k"/f 
ug{ cfk"m;Fu ePsf] /sd ck'u ePdf ljlQo ;+3;+:yfaf6 C0f lng'kg]{ x'G5 . tL 
;+:yfx¿n] /sd C0f lbPjfkt lglZrt ;dokl5 s]xL yk /sd lnG5g\ . ;f] yk 
/sdnfO{ Aofh (Interest) elgG5 . olb xfdLn] a}ª\sdf s]xL /sd hDdf u5f}F 
eg] a}ª\sn] klg o;df yk /sd lbG5 . ;f] yk /sdnfO{ klg Aofh elgG5 . 
;fwf/0f Aofh ;DaGwL zAbfjnLx¿ 
l	 d"nwg jf ;fjfF (P) M C0f lnPsf] jf lbPsf] /sd jf ljQLo ;+:yfdf art 

ul/Psf] /sdnfO{ d"nwg jf ;fjfF (P) elgG5 .
l	 Aofh (I) M ;fjfFdf s'g} lglZrt cjlw kl5 yk x'g] /sdnfO{ Aofh (I) 

elgG5 .
l	 Aofhb/ (R) :  ?=100 sf] 1 jif{sf] AofhnfO{ g} Aofhb/ (R) elgG5 .
l	 ;do (T) M s'g} JolStn] Pp6f lglZrt cjlwsf nflu C0f lnPsf] jf lbPsf] 

x'G5 . of] lglZrt cjlwnfO{ ;do (T)  elgG5 .
l	 ld>wg (A) : ;fjfF / Aofh u/L Psd'i6 x'g cfpg] /sdnfO{ ld>wg 

elgG5 .
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pbfx/0f 1

;f]dfofn] Pp6f ;xsf/Laf6 10% k|ltjif{ Aofhsf b/n] t/sf/L v]tLsf nflu 
?=20,000 C0f lnPsL /lx5g\ . pgn] b'O{ jif{df ;xsf/LnfO{ slt Aofh ltg'{k5{, 
xf]nf < P]lss lgodaf6 kQf nufpg'xf];\ .

;dfwfg

oxfF, 10% k|ltjif{ Aofhb/sf] cy{cg';f/,

	 ?=100 sf] 1 jif{sf] Aofh ?=10 x'G5 .

	 ?=1 sf] 1 jif{sf] Aofh ?=
10
100  x'G5 .

?= 20,000 sf] 1 jif{sf] Aofh ?=10×20,000
100  x'G5 .

?=20,000 sf] 2 jif{sf] Aofh ?=
10×20,000×2

100  x'G5 .		

				       = ?=4,000 

ctM ;f]dfofn] b'O{ jif{df ?=4,000  Aofh ltg'{k/]5 .

pbfx/0f 2

;Gtdfgn] kz'kfng Joj;fo ;'? ug{sf nflu a}ª\saf6 ?=5,000 k|ltjif{ 10% 
sf b/n] C0f lnP5g\ . pgn] 3 jif{ 6 dlxgfkl5 pSt /sdsf] slt /sd Aofh 
ltg'{k5{ <

;dfwfg

oxfF 

;fjfF (P) = ?=5,000
Aofhb/ (R) = 10%

;do (T) = 3 jif{ 6 dlxgfdf = ( 3 + 
6
12 ) jif{  = 3.5 jif{

Aofh (I) = ?=
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oxfF, xfdLnfO{ yfxf 5 Aofh (I) = P×T×R
100

				    = (5,000 × 3.5 × 10)
100 		

				    = ?=1,750 
ctM ;Gtdfgn] 3 jif{ 6 dlxgfkl5 Aofh (I) = ?=1,750 ltg'{k5{ .

pbfx/0f 3  

d~h'/fn] 10% jflif{s Aofhb/n] 3 jif{df Aofhafkt ?=2400 ltg'{k5{ eg] pgn] slt 
/sd C0f lnPsL /lx5g\ < 

;dfwfg, 

oxfF, 

Aofhb/ (R) = 10%
;do (T) = 3 jif{ 
Aofh (I) = ?=2400
dfgf}F, d~h'/fn] C0fafkt lnPsf] /sd = ?=P
oxfF, xfdLnfO{ yfxf 5, 

Aofh (I) =  P×T×R
100   

or, 2400  =  P×3×10
100   	

or, 30 × P = 2400×100

or, P	 = 2400×100
30

∴P = ?=8,000
ctM d~h'/fn] C0f lnPsf] /sd (P) = ?=8,000 /x]5 .
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cEof; 7.1

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

a)	 Aofh eg]sf] s] xf] <

b)	 ;fjfF eg]sf] s] xf] <

c)	 Aofhb/ eGgfn] s] a'lemG5 <

d)	 30 dlxgfnfO{ jif{df n]Vg'xf];\ .

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

-s_ ;fjfF = ?=500.	 Aofhb/ (R) = 10%	 ;do = 3 jif{
-v_ ;fjfF = ?=5,200.	 Aofhb/ (R) = 12%	 ;do = 5 jif{
-u_ ;fjfF = ?=3,300.	 Aofhb/ (R) = 7.5%	 ;do = 3 jif{ 6 dlxgf

-3_ ;fjfF = ?=1,200.	 Aofhb/ (R) = 3%	 ;do = 3 jif{ 3 dlxgf

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

-s_ ;fjfF = ?=1,260      	 Aofhb/ (R) = 5%	 Aofh (I) = ?=378
-v_ ;fjfF = ?=1,250	 Aofhb/ (R) = 13%	 Aofh (I) = ?=650
-u_ ;fjfF = ?=4,500	 Aofhb/ (R) = 4%	 Aofh (I) = ?=900

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

-s_ ;fjfF = ?=7,200.	 ;do (T) = 5 jif{	 Aofh = ?=1,080
-v_ ;fjfF = ?=6,000.	 ;do (T) = 3 jif{ 6 dlxgf	 Aofh = ?=1,155
-u_ ;fjfF = ?=2,160.	 ;do (T) = 4 jif{	 Aofh = ?=648

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

-s_ Aofhb/ (R) = 9%	 ;do (T) = 9 jif{      Aofh = ?=810
-v_ Aofhb/ (R) = 4.8%	 ;do = 1 dlxgf	 Aofh = ?=3996	
-u_ Aofhb/ (R) =  6 

2
3 %	 ;do (T) = 5 jif{ 	 Aofh = ?=400

6.	 uª\ufn] jflif{s 7% sf b/n] Aofh kfpg] u/L ?=3,500 g]kfn a}ª\s lnld6]8df 
hDdf ul/g\ eg] 4 jif{kl5 pgn] slt Aofh kfpFl5g\, kQf nufpg'xf];\ .

7.	 ;Gb]zn] jflif{s 6.6% Aofhb/df a}ª\saf6 ?=18,000 C0f lnP eg] 30 
dlxgfkl5 pgn] a}ª\sdf slt Aofh a'emfpg'knf{ <
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8.	 efu{jn] /fli6«o jfl0fHo a}ª\saf6 s'g} /sdsf] 4 jif{kl5 ?=550 Aofh kfP . olb 
pgn] 5.5% Aofhb/df pSt /sd Aofhjfkt kfPsf /x]5g\ eg] pgn] slt /sd 
hDdf u/]sf /x]5g\, kQf nufpg'xf];\ .

9.	 ;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];\ .

10.	 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 <

1. pQ/ lzIfsnfO{ b]vfpg'xf];\ .	 2. -s_ ?=150  -v_ ?=3,120	
   -u_ ?=866.25    -3_ ?=117	 3. -s_ 6 jif{	 -v_ 4 jif{	 -u_ 5 jif{ 
4. -s_ 3%	 -v_ 5.5%	 -u_ 7.5% 

5. -s_ ?=1,000	-v_ ?=9,990	 -u_ ?=1,200   6. ?=980	 7. ?=2,970
8. ?=2,500	 9. 5.5%	 10. ?=432,  4 jif{

lj|mofsnfk 3

tnsf] cj:yf cWoog u/L 5nkmn ug'{xf];\ M

-c_ nfSkfn] cfkm\gf] dfl;s cfDbfgLaf6 art u/]sf] /sd ?=10,000 g]kfn a}ª\sdf 
jflif{s 8% Aofhb/ kfpg] u/L hDdf u/]5g\ . olb pgn] pSt /sd 3 jif{sf] 
nflu hDdf u/]sf /x]5g\ eg] 

-s_ pgn] slt Aofh k|fKt u5{g\ <

-v_ ;fjfF /sd / Aofh u/L Psd':6 ¿kdf slt /sd k|fKt u5{g\ < 

oxfF, 

;fjfF (P) = ?=10,000
Aofhb/ (R) = 8%

7.2	 ld>wg (Amount)

pQ/ 
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;do (T) = 3 jif{ 
-s_ pgn] k|fKt ug]{ Aofh (I) = ?= 
xfdLnfO{ yfxf 5,

Aofh (I) = (P×T×R)
100   = 10000×3×8

100 	

				     = ?=2400
-v_ ;fjfF /sd / Aofh u/L Psd'i6 /sd = ;fjfF + Aofh = 10,000 + 2400 
						              = ?=12,400
oxfF ;fjfF / Aofhsf] Psd'i6 /sd ?=12,400 g} ld>wg xf] .

lglZrt ;dokZrft\ s'g} klg ;fjfF /sddf Aofh yk u/L Psd'i6 k|bfg ul/g] 
/sdnfO{ ld>wg elgG5 . o;nfO{ A n] hgfOG5 .

∴ld>wg (A) = ;fjfF (P) + Aofh (I) x'G5 .

-cf_ 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
         A = P + I   …………..(i)
xfdLnfO{ yfxf 5,

       I = PTR
100     ………..(ii)

(i) / (ii) nfO{ ldnfpFbf,

        A = P + PTR
100

      ∴A = P (1 + TR
100 ) 

             = P(100 +TR
100 )
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pbfx/0f 1  

?= 5,000 nfO{ 8% Aofhb/n] 2 jif{ a}ª\sdf /fVbf cfpg] Aofh / 2 jif{kl5 x'g 
cfpg] hDdf /sd kQf nufpg'xf];\ .

;dfwfg

oxfF, 

;fjfF (P) = ?=5,000
Aofhb/ (R) = 8%
;do (T) = 2 jif{  
ld>wg (A) = P + I = ?

xfdLnfO{ yfxf 5, Aofh (I) = PTR
100

			     =  5000×2×8
100

			     =  ?=800
     ca ld>wg (A) = P + I
			   = 5,000 + 800
			   = ?=5,800
ctM Aofh = ?=800 / ld>wg = ?=5,800 x'G5 .

pbfx/0f 2  

/fhlszf]/n] k;naf6 gfkmf u/]sf] ?=8,000 nfO{ jflif{s 12% Aofhb/ kfpg] u/L 3 
jif{sf nflu s'g} a}ª\sdf hDdf u/]5g\ . ca 3 jif{kl5 pgn] hDdf slt /sd lkmtf{ 
kfpF5g\, kQf nupg'xf];\ .

;dfwfg 

oxfF, 

Aofhb/ (R) = 12%
;fjfF (P) = ?=8,000
;do (T) = 3 jif{
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ld>wg (A) = ?
xfdLnfO{ yfxf 5, 

ld>wg (A) = P( 100+TR
100 )

             = 8,000(100+3×12
100 ) 

             = 8,000 ( 136
100 ) 

             = ?=10,880 

ctM /fhlszf]/n] 3 jif{kl5 hDdf ?=10,880 lkmtf{ kfpF5g\ .

pbfx/0f 3    

40 dlxgfdf Psd'i6 ?=2,375 k|fKt ug{ 7.5% Aofhb/n] slt /sd hDdf ug'{knf{ <

;dfwfg 

oxfF, 

;do (T) = 40 dlxgf = 40
12  jif{=  10

3  jif{
ld>wg (A) = ?=2,375
Aofhb/ (R) = 7.5%
;fjfF (P) = ?
xfdLnfO{ yfxf 5, 

ld>wg (A) = P( 100+TR
100 )

or, 2375 = P(100 + 
10
3 × 7.5

100
)

or, P   = ( 100 × 2,375

100 + 
10
3 × 7.5

)  =  2,37,500
125

∴P = ?=1,900
ctM ;fjfF (P)  = ?=1,900

csf]{ tl/sf,

Aofh (I) = P × T × R
100

             = 8000 × 3 × 12
100

             = ?=2880

ld>wg (A) = 8000 + 2880   

	         = ?=10,880 
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cEof; 7.2

1.	 ld>wg (A) kQf nufpg'xf];\ M

-s_ ;fjfF = ?=50,000	 ;do = 7 jif{	 Aofhb/ (R) = 3%
-v_ ;fjfF = ?=2,160	 ;do = 4 jif{	 Aofhb/ (R) = 3.5%
-u_ ;fjfF = ?=55,500	 ;do = 2 jif{	 Aofhb/ (R) = 7.5%
-3_ ;fjfF = ?=5,24,000	 ;do = 3 dlxgf	 Aofhb/ (R) = 11%

2.	 s?0ffn] ufO{kfngsf nflu a}ª\saf6 12% Aofhb/df ?=2,00,000 lnOg\ . olb 
pgn] 30 dlxgfkl5 ;fjfF / Aofh u/L Psd'i6 /sd ltl/g\ eg] hDdf slt ?lkofF 
ltl/g\ xf]nf <

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

4.	 4 dlxgfdf Aofhafkt ?=610 k|fKt ug{ 10% Aofhb/n] slt /sd a}ª\sdf hDdf 
ug{'knf{ <

5.	 5% Aofhsf b/n] 4 jif{ 6 dlxgfdf slt ?lkofF hDdf ubf{ ld>wg ?=2,51,225 
x'G5, kQf nufpg'xf];\  . 

6.	 jflif{s 5.5% Aofhb/n] ?=7,500 hDdf ubf{ 42 dlxgfkl5 hDdf slt /sd k|fKt 
xf]nf, kQf nufpg'xf];\ . 

7.	 cflb/fn] aflif{s 5% Aofhb/n] ?=40,000 a}ª\sdf jrt ubf{ cfpg] Aofhsf] 
5% cfos/ ltg{'k5{ eg] 4 aif{kl5 pgn] hDdf slt /sd k|fKt ul5{g\ xf]nf, kQf 
nufpg'xf];\ . 

8.	 ?= 75,000 sf] jflif{s 5.6% Aofhb/n] 6 dlxgfdf k|fKt x'g] Aofhdf a}ª\sn] 5% 
s/ lnG5 eg] 6 dlxgfkl5 Psd'i6 hDDff slt /sd k|fKt xf]nf < 

9.	 ?= 10,800 sf] jfli{fs 10% Aofhb/df 4 jif{df cfpg] Aofhsf] 5% s/ ltg'{k5{ eg] 
4 jif{kl5 Psd'i6 slt /sd k|fKt xf]nf <

10.	 xl/n] j}b]lzs /f]huf/df dn]l;of hfgsf nflu jfl0fHo a}ª\saf6 ?=3,00,000 
C0f 12% Aofhb/n] 2 jif{ 6 dlxgfsf nflu C0f lnP5 .

	 -s_ xl/n] ltg'{ kg]{ ;fwf/0f Aofh lgsfNg'xf];\ .

	 -v_] C0f r'Stf ubf{ Psd'i6 ltg'{ kg]{ /sd kQf nufpg'xf];\ .
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cfkm\gf] glhs}sf] ljQLo ;+:yf jf a}Fsdf 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 Jofh kfObf] /x]5 < kQf nufpg'xf];\ / sIffsf]7fdf k|:t't 
ug'{xf];\ .

 kl/of]hgf sfo{

1. -s_ ?=60,500	 -v_ ?=2462.40	 -u_ ?=63,825	 -3_ ?=5,38,410   
2. ?=2,60,000 	 3. ?=39725	 4. ?=18,300
5. ?=205081.63	 6. ?=8,943.75
7. ?=47,600	 8. ?=76,995   	 9. ?=14,904
10. -s_ ?=90,000	 -v_ ?=3,90,000

pQ/ 
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8.0	 k'g/jnf]sg (Review)
tn juf{lª\st sfuhdf lbOPsf cfs[ltx¿sf] If]qkmn slt xf]nf, hf]8Ldf 5nkmn 
ug'{xf];\ . k|fKt lgisif{nfO{ sIffdf k|:t't ug{'xf];\ . 

kf7 8
If]qkmn / cfotg

(Area and Volume)

                
                
                
                
                
       (ii)         

  (i)           (iii)   

                
                
                
        (iv)        

                
   (v)             

             (vi)   

                
 

If]qkmn eg]sf] ;dtn ;txdf s'g} j:t'sf] ;txn] cf]u6]sf] 7fpF xf] .

8.1	 lqe'h / rt'e'{hsf] If]qkmn (Area of Triangles and 
Quadrilaterals)

 8.1.1 lqe'hx¿sf] If]qkmn (Area of Triangles)

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

lj|mofsnfk 1

Pp6f cfotsf/ k]k/ lng'xf];\ . h;sf] nDafO (l) / rf}8fO (b) 5, To;}n] cfotsf] 
If]qkmn =l × b ju{ PsfO x'G5 . 
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ct M 
;dsf]0f lqe'hsf] cfwf/ b / nDa p eP, 

If]qkmn (A)= 1
2  × b × p x'G5 .

gf]6M ;dsf]0fL ;dlåafx' lqe'hdf b'O{ e'hfx¿ nDa / cfwf/ 

a/fa/ x'g] ePsfn], ;dsf]0fL ;dlåafx' lqe'hsf] If]qkmn 

(A) = p2

2  jf 
b2

2  x'G5 . 

lj|mofsnfk 2

hf]8Ldf Ps Pscf]6f cfotfsf/ juf{lª\st sfuh lng'xf];\ / lrqdf lbOPsf] h:t} 
u/L Ps Pscf]6f ;dfg gfksf lqe'h agfpg'xf];\ . ca tL lqe'hsf] If]qkmn slt 
xf]nf < hf]8Ldf 5nkmn ug'{xf];\ .

      

      

      

      

      
 

bf];|f]] lrqdf b]vfP h:t} cfot leq Pp6f ljs0f{ lng'xf];\, sfuhnfO{ k6\ofpg'xf];\ 
/ k6\ofOPsf] efu sf6\g'xf];\ . ca, cfot b'O{cf]6f ;dsf]0f 
lqe'hdf ljefhg x'G5 . 

ca klxn]sf] lqe'h dfly sfl6Psf] efu ldnfP/ /fVg'xf];\ . 
7\ofSs} klxn]sf] lqe'h;Fu ldN5 . To;sf/0f cfotsf] 
If]qkmn = 2 × ;dsf]0f lqe'hsf] If]qkmn

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

			             = 1
2  × l × b 
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lqe'hsf] If]qkmn kQf nufpg lgDglnlvt lj|mofsnfk ug'{xf];\ .

tkfO{Fn] agfPsf] lqe'hnfO{ lrqdf b]vfPsf] h:t} u/L b'O{ ;dsf]0fL lqe'hdf ljefhg 
ug{'xf];\ . ca ;dsf]0fL lqe'hsf] s0f{nfO{ ljs0f{ dfg]/ cfotsf/ sfuhsf] b'j} 
6'j|mfnfO{ k6\ofpg'xf];\ . s] kfpg'eof], 5nkmn ug'{xf];\ .

/

		     klxnf] 6''j|mf			     bf];|f] 6'j|mf

ca b'j} lqe'hsf] cnu cnu If]qkmn lgsfNg'xf];\ .
klxnf] 6'j|mfaf6,

lqe'hsf] If]qkmn =  1 
2

cfotsf/ sfuh -6'j|mf kf/]kl5_ sf] If]qkmn

		    =   1 
2

 × 4 × 5 = 10 ju{ PsfO

To;} u/L bf];|f] 6'j|mfaf6,

lqe'hsf] If]qkmn =  1 
2

cfotsf/ sfuh -6'j|mf kf/]kl5_ sf] If]qkmn

		    =   1 
2

 × 2 × 5 = 5 ju{ PsfO

ct M lqe'hsf] hDdf If]qkmn =10+5=15 ju{ PsfO

ca, ;fyLn] agfPsf] lrqaf6 cfotsf/ sfuh -6'j|mf gkfl/Psf]_ sf] If]qkmn kQf 

nufpg'xf];\ / tkfO{Fn] kQf nufPsf] lqe'hsf] If]qkmn;Fu t'ngf ug'{xf];\ .

oxfF,

cfotsf/ sfuh -6'j|mf gkfl/Psf]_ sf] If]qkmn = cfwf/ × prfO = 6 × 5 = 30 
ju{ PsfO
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lqe'h / cfotsf/ sfuhsf] If]qkmnnfO{ t'ngf ubf{,

lqe'hsf] If]qkmn =  1 
2

 cfotsf] If]qkmn x'G5 .

ca tn lrqdf lbOPsf] lqe'hsf] If]qkmn slt xf]nf, ;fyL;Fu 5nkmn u/L kQf 

nufpg'xf];\ .
      

      

      

      

      
 
 

lj|mofsnfk 3

Pp6f lglZrt gfksf] cfotsf/ k]k/ lng'xf];\ . h;sf] cfwf/ (b) / prfO (h) 5 
elg dfGg'xf];\, 
To;}n] cfotsf] If]qkmn = b × h ju{ PsfO{ x'G5 . 
ca, klxnf] lrqdf b]vfP h:t} cfot leq Pp6f lqe'h lgdf{0f ug{'xf];\ / lqe'hsf] 
zLif{laGb'af6 cfwf/df nDa lvRg'xf];\ . 
lrqdf b]vfOP h:t} lqe'hsf zLif{ljGb'x¿af6 k]k/nfO{ k6\ofpg'xf];\ / k6\ofOPsf] 
efu sf6\g'xf];\ . ca klxn]sf] lqe'h dfly sfl6Psf] efu ldnfP/ /fVg'xf];\ . 7\ofSs} 
klxn]sf] lqe'h;Fu ldN5 . To;sf/0f, cfotsf] If]qkmn = 2 × lqe'hsf] If]qkmn

∴ lqe'hsf] If]qkmn =  1 
2

 cfotsf] If]qkmn =  1 
2

 × b × h 

cfwf/sf] nDafO b / prfO h ePsf] lqe'hsf] If]qkmn =  1 
2

 cfwf/ × prfO 

	 =  1 
2

 × b × h x'G5 .
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(ii)  ;dafx' lqe'hsf] If]qkmn (Area of Equilateral Triangle)

lj|mofsnfk 4

Pp6f kmf]6f]skL k]k/ lng'xf];\ / To;df lglZrt gfk ePsf] ;dafx' lqe'h agfpg'xf];\ . 
ca tkfO{Fn] 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, ;fyL;Fu 5nkmn ug'{xf];\ . 

oxfF,
;Fu}sf] lrq ;dafx' lqe'h xf] . o;df dfgf}F 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{ ;dl4efhg 
u5{ .]

 ∴ BD = DC =  a 
2

 x'G5 .

kfOyfuf]/; ;fWocg';f/, 

AD2 	 =  AC2  ̶  CD2

 
 

A 

B 
C 

D 

cyjf, 𝐴𝐴𝐴𝐴      = √𝐴𝐴𝐶𝐶2 − 𝐶𝐶𝐷𝐷2 

  = √𝑎𝑎2 − (𝑎𝑎2)
2
  

  = √4𝑎𝑎2−𝑎𝑎2
4   

  = √3
2  a ca, lqe'hsf] If]qkmn  

 
		  = 

 

  
√3
2   

 

 a 

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

 × cfwf/ × prfO

		      =  1 
2

 × a × 

 

  
√3
2   

 

 a = 
√3
4   a2 

ct M ;dafx' lqe'hsf] If]qkmn (A) = 
√3
4   a2 
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(ii)  ;dlåafx' lqe'hsf] If]qkmn (Area of Isosceles Triangle)

lj|mofsnfk 5

lbOPsf] lrq ;dlåafx' lqe'h xf] . dfgf}F, o;df AB = AC = a / BC = b 5 . 
A af6 BC df nDa AD lvrf}+ . h;n] cfwf/ BC nfO{ cfwf u5{ . [∴;dlåafx' 
lqe'hsf] zLif{sf]0faf6 cfwf/df lvlrPsf] nDan] cfwf/e'hfnfO{ ;dlåefhg u5{ .]

 ∴ BD = DC =  b 
2

 x'G5 .

kfOyfuf]/; ;fWo cg';f/, 

AD2 	 =  AC2  ̶  CD2

cyjf, 𝐴𝐴𝐴𝐴  = √𝐴𝐴𝐶𝐶2 − 𝐶𝐶𝐷𝐷2  = √𝑎𝑎2 − (𝑏𝑏
2)

2
  

  = √4𝑎𝑎2−𝑏𝑏2

4  = √4𝑎𝑎2−𝑏𝑏2

2   

ca, lqe'hsf] If]qkmn (𝐴𝐴) = 1
2 × cfwf/ × prfO{ = 1

2 × 𝑏𝑏 × √4𝑎𝑎2−𝑏𝑏2

2 = 𝑏𝑏√4𝑎𝑎2−𝑏𝑏2

4   

ct M ;dl4afx' lqe'hsf] If]qkmn (𝐴𝐴) = 𝑏𝑏√4𝑎𝑎2−𝑏𝑏2

4    

  8.1.2  ljleGg rt'e'{hx¿sf] If]qkmn  (Area of different Quadrilaterals)

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

lj|mofsnfk 6

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];\ . 

lrqdf b]vfP em+} tn bfofFk6\l6sf] zLif{laGb'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{ 
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lrqdf h:t} hf]8\g'xf];\ . ca, of] s:tf] cfs[ltsf] 
aG5 <

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 

ctM ;dfgfGt/ rt'e'{hsf] If]qkmn = cfwf/ × prfO = b × h

lj|mofsnfk 7

Pp6f juf{lª\st sfuh lng'xf];\ . lrqdf lbOPsf] h:t} u/L pSt juf{ª\lst sfuhdf 
Pp6f ;dfgfGt/ rt'e'{h lvRg'xf];\ . ca tkfO{Fn] agfpg'ePsf] ;dfgfGt/ rt'e'{hsf] 
If]qkmn slt xf]nf < hf]8Ldf 5nkmn ug'{xf];\ .

        
        
        
        
        
        
        
        

 

(ii)  ;dafx' rt'e'{hsf] If]qkmn (Area of a Rhombus)

lj|mofsnfk 8

Pp6f cfotfsf/ juf{lª\st sfuh lng'xf];\ / lrqdf lbOPsf] h:t} u/L Pp6f 
;dafx' rt'e'{h agfpg'xf];\ . ca tkfO{Fn] agfPsf] ;dafx' rt'e'{hsf] If]qkmn slt 
xf]nf < hf]8Ldf 5nkmn ug'{xf];\ .
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oxfF, 
Pp6f ljs0f{ BD lvRg'xf];\ . ca, tkfO{Fn] agfpg'ePsf] ;dafx' rt'{e'h b'O{cf]6f 
lqe'hdf ljefhg ePsf] 5 .

t;y{ ;dafx' rt'e'{hsf] If]qkmn = lqe'h ABD sf] If]qkmn + lqe'h CBD sf] 
If]qkmn
				         =   1 

2
 4 × 2 +  1 

2
 4 × 2

				          =   1 
2

× 4 (2+2)    (∵ AO = OC = 2)

         				         =   1 
2

× 4 × 4

         				         =   1 
2

× BD × AC

oxfF,

;Fu}sf] lrqdf ;dafx' rt'e'{h ABCD sf ljs0f{x¿ AC (d1) / BD (d2) lvlrPsf] 

        
        
        
        
        
        
        
        

 

       
       
       
       
       
       

 

C 

B D 

A

A

C

D

D B
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5 . ;dafx' rt'e'{hsf ljs0f{x¿ cfk;df nDa x'g] u/L 

k|ltR5]bg x'g] ePsf]n] AO ⊥ BD / CO ⊥ BD x'G5 . 
ca, ;dafx' rt'e'{h ABCD sf] If]qkmn (A) = ∆ABD sf] 
If]qkmn + ∆CBD sf] If]qkmn

					     =  1 
2

× AO × BD +  1 
2

× CO × BD

					     =  1 
2

× BD (AO+CO)

					     =  1 
2

× BD × AC

					     =  1 
2

× d1 × d2

ctM ;dafx' rt'e'{hsf] If]qkmn (A) =  1 
2

× d1 × d2 = ( d1×d2
2 ) x'G5 .

(iii)  ;dnDa rt'e'{hsf] If]qkmn (Area of a Trapezium)

lj|mofsnfk 9

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{Fn] agfPsf] ;dnDa rt'e'{hsf] If]qkmn slt 
xf]nf < hf]8Ldf 5nkmn ug'{xf];\ .

 
  A     B  
       
       
 P     Q 
       
       
       
D       

 
C 

ca, 
kfbx¿ -lrqdf AD / BC_ sf dWo laGb'nfO{ hf]8\g] dWo/]vf lvRg'xf];\ / lrqdf 
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oxfF, 
;dnDa rt'e'{h ABCD sf] If]qkmn = ;dfgfGt/ rt'e'{h ACRP sf] If]qkmn
					     = cfwf/ × prfO{ 
					     = (2 + 6) × 4
					     = (AB + DC) × prfOsf] cfwf x'G5 .

t;y{ ;dnDa rt'e'{hsf] If]qkmn =  1 
2

 ;dfgfGt/ e'hfx¿sf] of]ukmn × prfO

			    

oxfF ;Fu}sf] lrqdf ;dnDa rt'e'{h ABCD sf e'hfx¿ AB (a) / CD (b) 
;dfgfGt/ 5g\ . AE = BG = h ;dnDa rt'e'{hsf] prfO xf] eg] AC ljs0f{ xf] . 

ca ;dnDa rt'e'{h ABCD sf] 
If]qkmn (A) = ∆ADC sf] If]qkmn 

+ ∆ABC sf] If]qkmn

					   

=  1 
2

 × CD × AE +  1 
2

× AB × BG

					     =  1 
2

 × b × h +  1 
2

 × a × h

          
          
          
         Q      
      P         R 
          
          
 A  D    B      

 
C 

b]vfPsf] h:t} u/L tkfO{Fn] agfPsf] ;dnDa rt'e'{haf6 ;dfgfGt/ rt'e'{h 
agfpg'xf];\ .
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					     =  1 
2

 × h × (a + b)

ctM ;dnDa rt'e'{hsf] If]qkmn (A) =  1 
2

 × h × (a + b)  

    =  1 
2

 × prfO × ;dfgfGt/ e'hfsf] of]ukmn x'G5 . 

(iv)  rt'e'{hsf] If]qkmn (Area of Quadrilateral)

lrqdf ABCD Pp6f rt'e'{h xf] . rt'e'{hsf] ljs0f{ BD (d) xf] eg] zLif{laGb'x¿ A 
/ C af6 ljs0f{ BD df nDax¿ lvlrPsf 5g\ . ctM 
∆ABD sf] prfO (AF) = h1 / ∆CBD sf] prfO 
(CE) = h2 5 . 

ca rt'e'{h ABCD sf] If]qkmn (A)=∆ABD sf] 
If]qkmn + ∆CBD sf] If]qkmn
		  =  1 

2
 × BD × AF +  × BD × CE

		  =  1 
2

 × d × h1 +  1 
2

 × d × h2

		  =  1 
2

 × d × (h1 + h2)

ctM rt'e'{hsf] If]qkmn (A) =  1 
2

 × d × (h1 + h2)  

	 =  1 
2

 × ljs0f{ × ljs0f{df lvlrPsf nDax¿sf] of]ukmn x'G5 .

dflysf ax'e'hx¿sf] kl/ldlt / If]qkmnnfO{ lgDgfg';f/ tflnsfdf k|:t't ug{ ;lsG5 .
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pbfx/0f 1  

lbOPsf HofldtLo cfs[ltx¿sf] If]qkmn lgsfNg'xf];\ . -gfk jf:tljs gfkf]df 
gePsf]_

;dfwfg 

oxfF -s_ ∆PQR df, 	

cfwf/ (b) = QR = 9 cm 

prfO (h) = PS = 3.6 cm 
If]qkmn (A) = ?
xfdLnfO{ yfxf 5, 

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

× b × h 

			   =  1 
2

× 9 × 3.6
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			   = 16.2 cm2 

-v_ oxfF ;dnDa rt'e'{h ABCE df,

;dfgfGt/ e'hfx¿ a = AB = 4cm,  b =  CE =  6 cm 
prfO (h) = AD = 3 cm 

If]qkmn (A) = ?
xfdLnfO{ yfxf 5, 

;dnDa rt'e'{hsf] If]qkmn (A) =  1 
2

 × h × (a + b) 

				        =  1 
2

 × 3 × (4 + 6)

				        =  1 
2

 × 3 × 10 

				        = 15cm2

-u_ oxfF rt'e'{h EFGH df,

	 prfOx¿ h1 = EK = 7cm,  h2 =  GL =  5 cm 

	 ljs0f{ (d) = FH = 11 cm 

	 If]qkmn (A) = ?
xfdLnfO{ yfxf 5, 

	 rt'e'{hsf] If]qkmn A=  1 
2

× d × (h1 + h2)

			   =  1 
2

 ×11× (7+5) 

			   =  1 
2

 ×11×12

			   = 66 cm2
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pbfx/0f 2  

lbOPsf HofldtLo cfs[ltx¿sf] If]qkmn lgsfNg'xf];\ M

;dfwfg 

-s_ lbOPsf HofldtLo cfs[lt cfot / ;dsf]0f lqe'h 
ldn]/ ag]sf] 5 .

t;y{ lbOPsf] cfs[ltsf] If]qkmn = cfotsf] If]qkmn  + 
;dsf]0f lqe'hsf] If]qkmn x'G5 .

oxfF, 	 cfotsf] nDafO (l) = 9 cm
	 cfotsf] rf}8fO (b) = 4 cm
	 ∴ cfotsf] If]qkmn (A1 ) = l × b = 9 × 4 = 36cm2

	 ;dsf]0f lqe'hsf] cfwf/ (b)=10 ‒ 4 = 6cm
	 ;dsf]0f lqe'hsf] nDa (p) = 9 ‒ 5 = 4cm

∴ ;dsf]0f lqe'hsf] If]qkmn (A2) =  1 
2

 × p × b =  1 
2

 × 4 × 6 = 12cm2

ca lbOPsf] cfs[ltsf] If]qkmn    = cfotsf] If]qkmn  + ;dsf]0f lqe'hsf] If]qkmn

				        = 36 + 12 
				          = 48cm2

-v_ lbOPsf] Hofldlto cfs[lt # cf]6f cfotx¿ ldn]/ ag]sf] 5 .

t;y{ lbOPsf] cfs[ltsf] If]qkmn = klxnf] cfotsf] If]qkmn + bf];|f] cfotsf] If]qkmn 
+ t];|f] cfotsf] If]qkmn x'G5 .

oxfF, klxnf] cfotsf] nDafO{ (l1) = 7 m, 

-s_ -v_
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                     rf}8fO (b1) = 3 m 
∴ klxnf] cfotsf] If]qkmn (A1) = l1× b1 = 7 × 3 = 21 m2

bf];|f] cfotsf] nDafO (l2) = 12 m, 
             rf}8fO (b2) = 15 - 10  = 5 m
∴ bf];|f] cfotsf] If]qkmn (A2) = l2 × b2 

				      = 12 × 5 
				     = 60 m2

t];|f] cfotsf] nDafO (l3) = 10 m, 
             rf}8fO (b3) = 3 m
∴ t];|f] cfotsf] If]qkmn (A3) = l3 × b3 = 10 × 3 = 30 m2

ca, 

lbOPsf] cfs[ltsf] If]qkmn = klxnf] cfotsf] If]qkmn + bf];|f] cfotsf] If]qkmn  + 	
				    t];|f] cfotsf] If]qkmn

	 = 21 + 60 + 30 
	 = 111m2

pbfx/0f 3  

;Fu} lbOPsf] lrqdf 5fof kfl/Psf] efusf] If]qkmn 
kQf nufpg'xf];\ M 

;dfwfg 

oxfF ABCD Pp6f ;dfgfGt/ rt'e'{h xf] .

;dfgfGt/ rt'e'{hsf] cfwf/ (b) = 9 cm / prfO (h) = 7 cm 5 .

∴ ;dfgfGt/ rt'e'{hsf] If]qkmn (A1) = b × h = 9 × 7 = 63 cm2

km]l/, ;dnDa rt'e'{h PQRS df, 

;dfgfGt/ e'hfx¿ a = SR = 4.5 cm,  b =  PQ =  5.5 cm
prfO (h) = 3 cm 

∴ ;dnDa rt'e'{hsf] If]qkmn (A2) =  1 
2

 × h × (a + b) 
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			   	   =  1 
2

 × 3 × (4.5 + 5.5)

				      =  1 
2

 × 3 × 10 

				      = 15cm2

ca, 5fof kfl/Psf] efusf] If]qkmn (A) = A1 – A2

					     = 63 – 15 
					     = 48 cm2

pbfx/0f 4  

;Fu}sf] lqe'hsf] If]qkmn 16√3  cm2 eP x sf] dfg kQf nufpg'xf];\ M 

;dfwfg 

oxfF ABC Pp6f ;dafx' lqe'h xf] . 

h;sf] If]qkmn (A) = 16√3  cm2 5 .

;dafx' lqe'hsf] e'hf (a) = x = ?
xfdLnfO{ yfxf 5,

;dafx' lqe'hsf] If]qkmn (A) = √3
4   a2

 	 or,  16√3   = √3
4   x2

	 or,   x2 = 64 

	 ∴ x = 8cm

pbfx/0f 5  

Pp6f 240 ft nDafO ePsf] / 180 ft  rf}8fO ePsf] 
cfotsf/ v]tsf lardf Pp6f 16 ft nDafO ePsf] 
Pp6f juf{sf/ kf]v/L 5 eg] kf]v/Lafx]ssf] v]tsf] 
If]qkmn slt xf]nf < 
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;dfwfg 

cfotsf/ v]tsf] nDafO (l) = 240 ft
cfotsf/ v]tsf] rf}8fO (b) = 180 ft
∴ cfotsf/ v]tsf] If]qkmn (A1) = l × b = 240 × 180  = 43200 ft2 
km]l/ juf{sf/ kf]v/Lsf] nDafO (l) = 16 ft
∴ juf{sf/ kf]v/Lsf] If]qkmn (A2) =  l2 = (16 )2 =  256 ft2

ca kf]v/Lafx]ssf] v]tsf] If]qkmn (A) = v]tsf] If]qkmn – kf]v/Lsf] If]qkmn 

					        = 43200 – 256 
					          = 42944 ft2 

cEof; 8.1

1.	 lbOPsf lqe'hsf] kl/ldlt kQf nufpg'xf];\ M 

2.	 lbOPsf lqe'hsf] If]qkmn kQf nufpg'xf];\ M

s_   v_ u_ 

3_ 

 

ª_ r_   

  
 

s_                 

 

v_  

 

u_ 

  
3_   ª_        

r_ 
5_ h_

 

em_ 

`_ 

 6_ 
7_  
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s_                 

 

v_  

 

u_ 

  
3_   ª_        

r_ 
5_ h_

 

em_ 

`_ 

 6_ 
7_  

 
3.	 lbOPsf rt'e'{hsf] If]qkmn kQf nufpg'xf];\ M

-5_ -h_ -em_
 

S 

R 

Q 

P 

5.5 cm  
T 3 cm 

-s_

-3_

-v_

-ª_

-u_

-r_
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4.	 lbOPsf HofldtLo cfs[ltsf] If]qkmn lgsfNg'xf];\ M

-s_

-3_

-5_

-v_

-ª_

-h_

-u_

-r_

-em_

-`_ -6_ -7_

5.	 lbOPsf lrqdf 5fofF kfl/Psf efusf] If]qkmn lgsfNg'xf];\ M

-s_ -v_ -u_
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6.	 lbOPsf lrqdf x sf] dfg lgsfNg'xf];\ M

-3_ -ª_ -r_

-5_ -h_ -em_

-`_ -6_ -7_

-s_ -v_ -u_
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-3_ -ª_ -r_

7.	 -s_	 Pp6f 120 ld6/ nDafO / 110 ld6/ rf}8fO ePsf] cfotfsf/ au}Frfsf] 
lardf 18 ld6/ nfdf] / 9 ld6/ rf}8fO ePsf] elnan sf]6{ agfOPsf] 5 . 
elnan sf]6{afx]s au}Frfsf] If]qkmn slt xf]nf <

	-v_	 Pp6f 125 ld6/ nDafO / 100 ld6/ rf}8fO ePsf] cfotfsf/ v]tsf lardf 
50 ld6/ nDafOsf] juf{sf/ df5f kf]v/L agfOPsf] 5 . df5f kf]v/Lafx]s 
v]tsf] If]qkmn slt xf]nf, kQf nufpg'xf];\ .

8.	 -s_	 9 lkm6 nfdf] / 7 lkm6 rf}8f ePsf] kvf{ndf sltcf]6f 1 ju{ lkm6sf af]8{x¿ 
gvK6fO{sg 6fF:g ;lsPnf <

	-v_	 25 ld6/ nDafO / 3 ld6/ rf}8fO ePsf] kvf{ndf sltcf]6f 1 ju{ ld6/sf 
KnfO{ gvK6fO{sg 6fF:g ;lsPnf <

9.	 -s_	 Pp6f juf{sf/ v]tsf] kl/ldlt 200 lkm6 5 eg],

		  -i_ pSt v]tsf] nDafO{ slt xf]nf <

		  -ii_ pSt v]tsf] 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];\ .

	 -u_	 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];\ .

	-3_	 Pp6f cfotsf/ sf]7fsf] nDafO rf}8fOsf] bf]Aa/ 5 . olb kl/ldlt 60 ft 5 
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Pp6f A4 ;fOhsf] k]k/ lng'xf];\ . To;sf lardf 5 cm nDafO ePsf] Pp6f 
;dafx' rt'e'{hsf] /rgf ug'{xf];\ . Tof] ;dafx' rt'e'{hnfO{ s}FrLsf] ;xof]un] 
ToxfFaf6 sf6]/ lgsfNg'xf];\ . ca afFsL efusf] If]qkmn kQf nufO{ sIffsf]7fdf 
k|:t't ug'{xf];\ . 

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 <

10.	 ;Fu}sf] lrqdf Pp6f ufpFsf ljleGg dxŒjk"0f{ 7fpFx¿ lbOPsf] 5 . lrq x]/L 
lgDglnlvt 7fpFx¿sf] If]qkmn kQf nufpg'xf];\ M 

-s_ ;fj{hlgs zf}rfno				 

-v_ kf]v/L

-u_ ljBfno

-3_ rf}tf/L

-ª_ kfgL 6\ofª\sL

 kl/of]hgf sfo{

1.	 -s_ 10.5 cm	 -v_ 15.5 cm	 -u_ 15 cm	 -3_ 17cm	 -ª_ 23cm
	 -r_ 12 ft
2. 	 -s_ 24 cm2	 -v_ 24cm2	 -u_ 16√3 cm2	 -3_ 25√3

4  cm2	

	 -ª_ 36√3 cm2	-r_ 48cm2	 -5_ 120 m2	 -h_ 192 cm2  -em_ 48sq.ft
	 -`_ 135 cm2 	 -6_ 6 cm2 	 -7_ 128 cm2 

3.	 -s_ 18 cm2 -v_ 1.96 sq.ft	 -u_ 36 m2	 -3_ 77 mm2   -ª_ 36 cm2 

pQ/ 



114 ul0ft, sIff *

8.2	 j[Qsf] If]qkmn (Area of Circle)
lj|mofsnfk 10

km/s km/s gfksf j[Qx¿ agfpg'xf];\ / lgDglnlvt lj|mofsnfkx¿ ug'{xf];\ M

-s_	 cw{Jof; / Jof;sf] nDafO gfKg'xf];\ . 

-v_	 tL j[Qx¿nfO{ s}FrLn] sf6]/ lgsfNg'xf];\ / k|To]snfO{ ?n/df Ps kmGsf] 
3'dfpg'xf];\ . ca kl/lw slt slt /x]5g\, n]Vg'xf];\ .

-u_	 kl/lw / Jof;sf] cg'kft lgsfNg'xf];\ / To;nfO{ s]n] hgfOG5 < ;fyL;Fu 
5nkmn ug'{xf];\ .

 	 -r_ 99cm2 -5_ 48 cm2   -h_ 24 cm2   -em_ 7.5 cm2   -`_ 384 cm2

	 -6_ 44 cm2  -7_ 40 cm2 

4. 	 -s_ 264 cm2 -v_ 51 cm2  -u_ 36 cm2  -3_ 29 cm2    -ª_ 60 cm2

 	 -r_ 1536 m2 -5_ 111 m2   -h_ 348 sq.inch                  -em_ 99 m2 
5.	 -s_ 79 m2  -v_ 54.7cm2  -u_ 42cm2 -3_ 60 sq.inch  -ª_ 132 cm2 
 	 -r_ 63 m2 -5_ 192 m2 -h_ 355 cm2  -em_ 70 cm2    -`_ 51 cm2  

	 -6_ 46 cm2  -7_ 120 cm2 
6.	 -s_ 16 cm -v_ 10 cm  -u_ 10cm  -3_ 10cm  -ª_ 12cm -r_ 10cm
7.	 -s_ 13038 m2 -v_ 10000 m2   8.-s_ 63  v_ 75   
9.	 -s_ (i) 50 ft (ii) 2500 sq.ft  -v_ (i)20 m  (ii) 400 m2 

	 -u_ (i) 12 ft (ii)180 sq.ft  -3_ (i) 20 ft, 10 ft (ii) 200 sq.ft

10. -s_ 28 m2 -v_ 66 m2 -u_ 5450 m2 -3_ 16 m2 -ª_ 25 m2 
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s'g} klg j[Qsf] jl/kl/sf] 3]/fsf] nDafOnfO{ kl/lw (circumference) elgG5 . 

j[Qsf] kl/lw / To;sf] Jof;sf] cg'kftnfO{ π (Pie) n] hgfOG5 . t;y{ π =  C
d

, 

d = 2r jf C = πd = 2πr x'G5 . ;fdfGotof π sf] cg'dflgt dfg (approximate 

value)  22
7

 jf 3.14 x'G5 . To;}n] ;d:of ;dfwfg ubf{ π sf] dfg  22
7

 jf 3.14 

/flvG5 .

lj|mofsnfk 11

lgDgcg';f/sf lj|mofsnfk ug'{xf];\ . 

1.	 Pp6f sf8{af]8{ lng'xf];\ / Pp6f j[Q agfpg'xf];\ .  o;sf] cw{Jof;nfO{ r n] 
hgfpg'xf];\ . 

2.	 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 ._

3.	 ca k|To]s efunfO{ lrqdf h:t} /ª nufpg'xf];\ / k|To]s efunfO{ s}FrLn] sf6]/ 
5'6\ofpg'xf];\ . 

4=	 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 ._

	      lrq g+= -s_		                          lrq g+= -v_

5.	 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 .
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	 t;y{ 	;dfgfGt/ rt'e'{hsf] prfO (h) = r x'G5 .

	 ;dfgfGt/ rt'e'{hsf] cfwf/ (b) =  2 πr
2

 = 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)= π(  d
2

)2 =  1
4

 πd2 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

-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

csf]{ tl/sf,

j[Qsf] Jof; (d) = 34 ft
j[Qsf] If]qkmn (A) = ?
xfdLnfO{ yfxf 5,

j[Qsf] If]qkmn (A) =  1
4

πd2  = 3.14 × 34 × 34
4

 = 907.46 sq.ft

-u_ oxfF j[Qsf] kl/lw (C) = 62.8 inch
	 j[Qsf] If]qkmn (A) = ?
xfdLnfO{ yfxf 5 .

j[Qsf] kl/lw (C) = 2πr
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	 or,62.8 = 2 × 3.14 × r

	 ∴ r =  62.8
6.28

   = 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

5544 cm2 If]qkmn ePsf] j[Qsf] cw{Jof; slt xf]nf < (π =  22
7

)  
;dfwfg

oxfF j[Qsf] If]qkmn (A) = 5544 cm2

j[Qsf] cw{Jof; (r) = ?
ca xfdLnfO{ yfxf 5,

j[Qsf] If]qkmn (A) = πr2

	 or, 5544 =  22
7

 × r2

	 or, r2 =  5544 × 7
22

 = 1764 

	 ∴r = 42 cm
ctM j[Qsf] cw{Jof; (r) = 42 cm

pbfx/0f 3

lbOPsf] lrqdf 5fof kfl/Psf] efusf] If]qkmn lgsfNg'xf];\ M

-s_     		  -v_

;dfwfg
-s_ oxfF lrqdf lbOPsf] k"/f efu Pp6f ju{ xf] . 5fof gkf/]sf] efu j[Q /x]sf] 5 .
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ju{sf] e'hf (a) = 12cm
	 ∴ ju{sf] If]qkmn (A1) = a2 = 12 × 12 = 144cm2

	 / j[Qsf] cw{Jof; (r) = 6 cm 
	 ∴ j[Qsf] If]qkmn (A2) = πr2 = 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 efux¿ 4 cf]6f Ps rf}yfOsf j[Qx¿ x'g\ .  

j[Qsf] cw{Jof; (r) =  14
2

 cm = 7cm 

∴ Ps rf}yfO j[Qsf] If]qkmn =  1
4

 πr2 =  1
4

×  22
7

 × 7 × 7 =  154
4

 cm2

t;y{ 4 cf]6f Ps rf}yfO j[Qsf] If]qkmn (A2 ) = 4 ×  154
4

  = 154 cm2 
ca 5fof kfl/Psf] efusf] If]qkmn (A) = A1 – A2

					         = 196 – 154 
					         = 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
oxfF j[Qfsf/ kf]v/Lsf] lkFw j[Q x'g] ePsf]n], 
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
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	 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 .  (π =  22
7

)
-s_ pSt 9sgLsf] cw{Jof; slt xf]nf <
-v_ 9sgLsf] jl/kl/ l:6nsf] 3]/faf/ nufpg slt ld6/ cfjZos k5{ <
-u_ olb :6Lnsf] k|lt ld6/ ?=250 k5{ eg] hDdf slt vr{ nfUnf <
;dfwfg
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 
	 ∴ 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 :6n cfjZos k5{ .
-u_ 	oxfF,
	 1 m l:6nsf] d"No 	 = ?=250
	 4.4 m l:6Lnsf] d"No 	= 4.4 × 250
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		  = ?=1100
ctM 9sgLsf] jl/kl/ l:6nsf] 3]/faf/ ug{ ?=1100 nfU5 .

cEof; 8.2
1.	 tnsf] gfk ePsf j[Qsf] If]qkmn kQf nufpg'xf];\ M 		 [π = 3.14]
	 -s_ cw{Jof; =3cm 	 -v_ cw{Jof; =8 ft 	 -u_ cw{Jof; =16m 	
	 -3_ Jof; =5cm 	 -ª_ Jof; =12 inch 	 -r_ Jof; =18 m 
	 -5_ Jof; =20km 	 -h_ Jof; =15mm 	 -em_ Jof; =22cm 	
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_ 113.04 m	-ª_ 376.80 ft		  -r_ 157 m
3.	 lgDglnlvt If]qkmn ePsf] j[Qsf] cw{Jof; kQf nufpg'xf];\ M [π=  22

7
 ] 

	 -s_ 154 cm2			   -v_ 346.5 ft2			   -u_ 616 m2

	 -3_ 1386 m2			   -ª_ 38.5 km2			   -r_ 3850 ft2

4.	 tnsf lrqx¿sf] 5fof kfl/Psf] efusf] If]qkmn lgsfNg'xf];\ M [π=3.14]
s_				    -v_				    -u_

-3_				    -ª_				    -r_

	 -5_				    -h_
5.	 -s_	olb Pp6f j[Qfsf/ sf]7fsf] Jof; 14 ld6/ 5 eg] pSt sf]7fsf] If]qkmn 

slt xf]nf < (π =  22
7

 )
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	 -v_	Pp6f j[Qfsf/ dgf]/~hg kfs{sf] cw{Jof; 21 ld6/ eP pSt kfs{n] slt 

If]qkmn cf]u6]sf] /x]5 < (π =  22
7

 )

	 -u_	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 <  (π =  22
7

 )

6.	 -s_	Pp6f a]ngfsf/ srp/fsf] cfwf/sf] Jof; 9 cm eP pSt srp/fsf] 

cfwf/sf] If]qkmn slt x'G5, kQf nufpg'xf];\ . (π = 3.14)
	 -v_	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)
7.	 -s_ Pp6f a]ngfsf/ 6\ofª\sLsf] lkFwsf] If]qkmn 154 ju{ lkm6 5 eg] pSt 

6\ofª\sLsf] cw{Jof; / kl/lw lgsfNg'xf];\ . (π =  22
7

 )

	 -v_ Pp6f 153.86 m2 If]qkmn ePsf] j[Qfsf/ v]n d}bfgnfO{ 9nfg ul/of] 

eg] pSt d}bfgsf] 9nfg u/]sf] efusf] Jof; slt xf]nf < ;fy} pSt 

d}bfgsf] 9nfgsf] jl/kl/sf] 3]/f slt ld6/ xf]nf < (π = 3.14)
8.	 -s_ zld{nfn] 5cm cw{Jof; ePsf] Pp6f j[Q lvlrg\ . To;}u/L k|sfzn] klg 

7cm cw{Jof; ePsf] csf{] j[Q lvRof] . ca s;n] lvr]sf] j[Qsf] If]qkmn 
w]/} 5 / sltn] w]/} 5 < (π = 3.14)

	 -v_ ;ndfgn] 14 m cw{Jof; ePsf] Pp6f Ogf/ vGof] . To;}u/L k|ldnfn] 
klg 18 m cw{Jof; ePsf] csf{] Ogf/ vlgg\ . ca s;sf] OGff/n] hUuf 
a9L cf]u6\5 / sltn] w]/} cf]u6\5 < (π = 3.14)

9.	 Pp6f j[Qfsf/ kf]v/Lsf] If]qkmn 616 m2 5 . (π =  22
7

 )
	 -s_ pSt kf]v/Lsf] cw{Jof; slt xf]nf <
	 -v_ kf]v/Lsf] jl/kl/ 3]/faf/ nufpg slt ld6/ tf/hfnL cfjZos k5{ <
	 -u_ olb k|lt ld6/ ?=250 k5{ eg] kf]v/Ldf Psk6s tf/hfnL nufpg hDdf  

	     slt vr{ nfUnf <
10.	 Pshgf 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 < (π =  22

7
 )

	 -v_ To;sf Jof; slt xf]nf <
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	 -u_ To; wfjgdfu{n] slt If]qkmn cf]u6]sf] 5 <
	 -3_	To; wfjg dfu{sf] jl/kl/ tf/hfnL /fVg k|lt ld6/ ?=600 sf b/n] 

hDdf slt vr{ nfUnf <

 kl/of]hgf sfo{

1.	 -s_ 28.26 cm2	 -v_ 200.96 sq.ft	 -u_ 803.84m2	 -3_ 19.625 cm2 
	 -ª_ 113.04 sq.inch	 -r_ 254.34 m2	 -5_ 314 km2

	 -h_ 176.625 mm2	 -em_ 379.94 cm2  
2. 	 -s_ 94.985 cm2	 -v_ 346.185 m2	 -u_ 28.26 sq.inch	
	 -3_ 1017.36 m2 	 -ª_ 11304 sq.ft	 -r_ 1886.5 m2 
3. 	 -s_ 7 cm	 -v_ 10.5 ft	 -u_ 14 m	 -3_ 21 m
	 -ª_ 3.5 km	 -r_ 35 ft 
4.	 -s_ 84.78 cm2	 -v_ 3.44 cm2	 -u_ 20.24 sq.in	 -3_ 30.5 cm2 
	 -ª_ 30.96 sq.ft	 -r_ 168.56 cm2

5. 	 -s_ 154 m2	 -v_ 1386 m2	 -u_ 154 sq.ft 
6. 	 -s_ 63.585 cm2	 -v_ 706.5 cm2

7. 	 -s_ 7 ft;  44ft 	 -v_ 14m; 43.96 m
8. 	 -s_ k|sfzn]; 75.36 cm2  	 -v_ k|ldnfn]; 401.92 m2 
9. 	 -s_ 14 m   	 -v_ 88 m 	 -u_ ?=22,000
10. 	 -s_ 880m   	 -v_ 280 m 	 -u_ 61600 m2	 -3_ ?=5,28,000

pQ/ 

-s_	 tkfO{Fsf] jl/kl/ kfOg] s'g} 3 cf]6f j[Qfsf/ j:t'sf] gfd n]Vg'xf];\ . ca tL 
j:t'x¿sf] Jof; gfKg'xf];\ / To;sf kl/lw / If]qkmn lgsfnL sIffdf k|:t't 
ug'{xf];\ . 

-v_	 18 cm nfdf] wfuf]sf tLg 6'j|mf lng'xf];\ . ca pSt wfuf]af6 j|mdzM Pp6f ju{, 
Pp6f cfot / Pp6f j[Q agfpg'xf];\ . ca ltgLx¿sf] If]qkmn kQf nufO{ 
;a}eGbf sd / ;a}eGbf a9L If]qkmn s'g cfs[ltsf] eof], 5nkmn ug'{xf];\ .
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9.0	 k'g/jnf]sg (Review)
olb s'g} AofS6]l/of p;sf] nflu cg's"n ;dodf k|To]s la; la; ldg]6df bf]Aa/ 
x'b} hfG5 eg] Pp6faf6 j[l4 x'b} hfFbf Ps ;o la; ldg]6df AofS6]l/ofsf] ;ª\Vof 
slt k'U5 xf]nf, 5nkmn ug'{xf];\ M 

kf7 9
3ftfª\s

(Indices)

-s_ ;'?df AofS6]l/ofsf] ;ª\Vof    		       = 1

-v_ klxnf] la; ldg]6df AofS6]l/ofsf] ;ª\Vof    = 2 = 21

-u_ bf];|f] la; ldg]6df AofS6]l/ofsf] ;ª\Vof     = 2 × 2 = 22 = 4

-3_ t];|f] la; ldg]6df AofS6]l/ofsf] ;ª\Vof      = 2× 2× 2 = 23 = 8

-ª_ rf}yf] la; ldg]6df AofS6]l/ofsf] ;ª\Vof     = 2 × 2 × 2× 2 = 24 = 16

-r_ kfrf}F la; ldg]6df AofS6]l/ofsf] ;ª\Vof     = 2 × 2 × 2 × 2 × 2 = 25 = 32

-5_ 5}6f}F la; ldg]6df AofS6]l/ofsf] ;ª\Vof     = 2 × 2 × 2 × 2 × 2 × 2 = 26 = 64

s'g} ;ª\VofnfO{ ToxL ;ª\Vofn] w]/} k6s u'0fg ug]{ lj|mofnfO{ hgfpg 3ftfª\ssf] 
k|of]u ul/G5 .

an df a cfwf/ / n nfO{ 3ftfª\s elgG5 .

	 cfwf/    26     3ftfª\s

9.1	 3ftfª\ssf lgodx¿  (Laws of Indicess)
lj|mofsnfk 1

tnsf 9fFrf cWoog u/L hf]8L hf]8Ldf 5nkmn u/L lgisif{ lgsfNg'xf];\ M

-s_  xm × xn = xm + n

 2 

 
    
 

                                                                                               … 
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oxfF x2 × x3 = (x × x) × (x × x × x) = x × x × x × x × x = x5 =   x2 + 3 
x2 × x4 = (x × x) × (x × x × x × x) = x × x × x × x × x × x = x6 = x2 + 4 
x3 × x1 = (x × x × x) × (x) = x × x × x × x = x4 = x3 + 1

∴ xm × xn = xm + n

-v_	 xm ÷ xn = xm – n

	 oxfF,

	 x2 ÷ x1 = 
x2

x1   = 
x × x 

x   = x = x1  = x2 – 1 

x3 ÷ x1 = x3

x1  = 
x × x × x

x  = x × x = x2 = x3 – 1 

x5 ÷ x2 = 
x5

x2  = 
x × x × x × x × x

x × x  = x × x × x = x3 = x5 – 2 

            ∴ xm ÷ xn   =  xm - n

-u_	 x0 = 1, (x ≠ 0)

xfdLnfO{ yfxf 5, xm ÷ xn = xm – n, (x ≠ 0)

		     xm ÷ xm = xm – m

		  or, 1 = x0

	  	 ∴  x0 = 1

-3_	 (x y)m = xm ym

	 oxfF, (x y)m = xy × xy × xy × xy × xy… m cf]6f xy x¿
	 = (x × x × x × x × x… m cf]6f x x¿) × (y × y × y × y × y… m cf]6f y x¿)
	 = xm ym

Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg ubf{ cfwf/ pxL /xG5 eg] 3ftfª\sx¿ 
hf]l8g] /x]5 . xm × xn =  xm + n

Pp6} cfwf/ ePsf 3ftx¿sf] efu ubf{ cfwf/ pxL /xG5 / c+zsf] 3ftfª\saf6 
x/sf] 3ftfª\s 36fOg] /x]5 . xm ÷ xn = xm – n

z"Goafx]s s'g} klg ;ª\Vofsf] 3ftfª\s z"Go 5 eg] To;sf] dfg 1 x'G5 .
x0 = 1, (x ≠ 0)
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-ª_	  x – m = 1
xm

	 oxfF,   xm × x –m = x m – m = x0 = 1

	 b'j}tk{m xm n] efu ubf{,

	 or, 
xm × x –m

xm  = 
1
xm

	 or, x m – m – m = 
1
xm  

	 ∴ x– m =  
1
xm

olb u'0fg jf efusf ¿kdf /x]sf cfwf/x¿sf] 3ftfª\s Pp6} 5 eg] Tof] 
3ftfª\s ;a} cfwf/df 5'6\ofP/ n]lvg] /x]5 . 

(x y)m = xm ym  /  ( x
y )m

 =  
xm

ym  x'G5 .                   

olb c+zdf cfwf/sf] 3ftfª\s C0ffTds 5 eg] x/df pxL cfwf/df 3ftfª\s 
wgfTdsdf n]lvg] /x]5 .  x – m =  1

xm

 o;}u/L x/df cfwf/sf] 3ftfª\s C0ffTds 5 eg], c+zdf pxL cfwf/df 3ftfª\s 

wgfTdsdf n]Vg'k5{ .  
1

x–m  = x m

To;} u/L ( x
y )m 

=  
x
y  × 

x
y  × 

x
y  × 

x
y  × 

x
y  . . . m cf]6f 

x
y    

             = 
xm

ym  

∴ ( x
y )m

=  
xm

ym  

-r_	  (xm)n = xmn

oxfF,

(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) 		
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pbfx/0f 1  

3ftfª\ssf lgodx¿ k|of]u u/]/ ;/n ug'{xf];\ M

-s_	 23×23		  -v_	 x3 × x2		 -u_ p 
4×p3× p–5	

;dfwfg 

-s_ oxfF 23 × 23	

	     = 23 + 3

	     = 26

	       = 64

-v_ x3 × x2

	     = x3 + 2

	     = x5

-u_ p 
4 × p3 × p–5	

	     = p4 + 3 – 5

	     = p2

pbfx/0f 2  

3ftfª\ssf lgodx¿ k|of]u u/]/ ;/n ug'{xf];\ M

-s_	 x5 ÷ x2			  -v_	 8x5 ÷ 2x2	   -u_ x3n – 2  ÷ x2n – 5

;dfwfg 

-s_ oxfF, x5 ÷ x2

	     = x5 – 2	

	     = x3

-v_ 8x5 ÷ 2x2

	     = 4x5 – 2

	     = 4x5

-u_ x3n-2  ÷ x2n – 5

	 = 
x3n – 2

x2n – 5

	 = x(3n –  2) – (2n – 5)

	 = x3n – 2 – 2n + 5 = xn + 3

= x12 = x3×4 
(x4)5	 = x4 × x4× x4× x4× x4

	 = (x × x × x × x) × (x × x × x × x) × (x × x × x × x) × (x × x× x × x) 
	 = x20 = x4×5 
∴(xm)n = xmn

csf]{ tl/sf,

(xm × xm× xm×.........................n cf]6f_ = xm n

∴(xm)n = xmn
olb 3ftfª\ssf] klg 3ftfª\s 5 eg] tL 3ftfª\sx¿nfO{ u'0fg ul/G5 . 

(xm)n = xmn
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pbfx/0f 3  

3ftfª\ssf lgodx¿ k|of]u u/]/ ;/n ug'{xf];\ M

-s_ 
x4n – 2

x2(2n – 1) 		  -v_ 
an – 2

an + 2

;dfwfg 

-s_ 
x4n – 2

x2 (2n – 1) 

	 = x(4n – 2) – (4n – 2)

	 = x4n – 2 – 4n + 2

	 = x0

	 = 1

pbfx/0f 4  

;/n ug'{xf];\ M

-s_  ( x2y2

x3y )3

 	     			       -v_    

;dfwfg 

oxfF -s_ ( x2y2

x3y )3

	 = 
(x2y2)3 

(x3y)3

	 = 
x6y6

x9y3      = 
y6 – 3

x9 – 6      = 
y3

x3

-v_ 
an – 2

an + 2  

	 = a(n – 2) – (n + 2)

	 = an – 2 – n – 2

	 = a–4

	 = 
1
a4

(x3 y–2)3 (–2x–2 y3)4

-v_ (x3 y–2)3 (–2x–2 y3)4

	 = (x9 y–6) × (16x–8 y12)
   	 = 16x9 – 8 y–6 + 12

	 = 16xy6 

pbfx/0f 5  

;/n ug'{xf];\ M 

-s_	 (x)(a – b) × (x)(b – c) × (x)(c – a)               		 -v_	 ay×ax×a(y – x)
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pbfx/0f 6  

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

-v_ ay× ax× a(y – x)

	 = ay + x + y – x

   	 = a2y

cEof; 9
1.	 3ftfª\ssf lgod k|of]u u/L ;/n ug'{xf];\ M
	 -s_ 34 × 33 	 -v_ x3 × x5 	 -u_ ab4 × b3 	
	 -3_ (a2 b) × (ab3) 	 -ª_ 3x4 × 2x3	  -r_ (–2x4) × (3x3)
	 -5_ (ab) × (a3 b3) × (a2b)	

2.	 3ftfª\ssf lgod k|of]u u/L ;/n ug'{xf];\ M
	 -s_ 44 ÷ 42		  -v_ x8 ÷ x5		  -u_ a4 b4 ÷ a3 b3	
	 -3_ (x6 y3)  ÷  (x3 y3)	 -ª_ 8x4  ÷ 2x3		 -r_ 16x4 ÷ 8x3	

3.	 3ftfª\ssf lgod k|of]u u/L ;/n ug'{xf];\ M 
	 -s_ (3a)0	       -v_ (2b)3	             -u_ (–3x)4		  -3_ (–4ab2)3	

	 -ª_ (3a3b2)2	        -r_ ( x2

y2 )2	    

-5_ 
(3xy)2

3xy
		

-r_ 
a4n – 2

a2(2n – 1)

4.	 tnsf lrqx¿sf] 5fofF kfl/Psf] efusf] If]qkmn lgsfNg'xf];\ M

	 -s_ 
22 × 42

82 		  -v_ 
53 × 1253

253 	 -u_ 
44 × 55

253 × 162

;dfwfg 

-s_ (x)(a – b) × (x)(b – c) × (x)(c – a)  
	 = xa – b + b – c + c – a 

	 = x0 

	 = 1
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5.	 vfnL sf]7fdf pko'St ;ª\Vof eg'{xf];\ M
	 -s_ 4  = 82		        -v_ (3x )2	 = 9x6            -u_ (4x)   = 1
6.	 k|dfl0ft ug'{xf];\ M

	 -s_ 
xm + n + 2 × xm + n + 2

x2(m + n + 1) = x2		  -v_ 
xp – q + 1 × xq – r + 1 × xr – p + 1

x3  = 1

	 -u_ (xa – b)a + b × (xb – c)b – c × (xc – a)c + a = 1

7.	 olb a = 2, b = 3, c = 1, m = 4 / n = 5 eP dfg kQf nufpg'xf];\ M

	 -s_ 
am × bn × cab

ma × nb × (ba)c 	

	 -v_ (a + b + c)m + n ÷ (m + n)a + b + c

 kl/of]hgf sfo{
Pp6f afn Snan] hgr]tgfd"ns ;dfrf/nfO{ k|rf/k|;f/ ug{sf nflu æPs lbgdf 
Ps hgf dflg;n] pSt ;dfrf/ yk 5 hgfnfO{ eGg' kg]{ 5 / pSt 5 hgfn]  
k]ml/ csf]{ lbg k|To]sn] yk 5/5 hgfnfO{ eGg'kg]{ 5Æ . ;f] lgod kfngf u/L Ps 
hgfaf6 eGg ;'? u/]sf] ;drf/ kfrf}F lbg;Dd slt hgf dflg;lar k'U5 xf]nf < 
3ftfª\ssf] lgod k|of]u u/L kQf nufpg'xf];\ / sIffdf k|:t't ug'{xf];\ .

pQ/
1.	 -s_ 37	 -v_ x8 	 -u_ ab7 	 -3_ a3 b4 
	 -ª_ 6x7	 -r_ –6x7	 -5_ a6 b5 
2. 	 -s_ 42	 -v_ x3 	 -u_ ab 	 -3_ x3       -ª_ 4x  	   -r_ 2x 	  
3. 	 -s_ 1  	 -v_ 8b3 	 -u_ 81x4	 -3_ –64a3b6 	 -ª_ 9a6b4 

	 -r_  
x4

y4 	 -5_ 3xy 	 -h_ 1 

4.	 -s_ 1	 -v_ 56	 -u_ 
1
5  

5. 	 -s_ 4	 -v_ 3	 -u_ 0 

6. 	 lzIfsnfO{ b]vfpg'xf];\ .  		 7. -s_ ( 3
5 )3

	 -v_ ( 8
3 )3
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10.0	 k'g/jnf]sg (Review)
lbOPsf k|ZgnfO{ hf]8Ldf ;fyL;Fu 5nkmn ug'{xf];\ M

kf7 10
aLhLo cleAo~hs

(Algebraic Expression)

-s_	Pp6f cfoftsf/ rp/sf] nDafO (2x + y) m / rf}8fO (x + 2y) m eP o;sf] 
If]qkmn slt x'G5 xf]nf <

-v_ pSt rp/sf] kl/ldlt slt x'G5 xf]nf <

-u_ pSt cfoftsf/ rp/df (x + 2y) m nDafO / y m rf}8fO ePsf] ;fgf] k"mnaf/L 
agfpg] xf] eg] rp/sf] If]qkmn eGbf k"mnaf/Lsf] If]qkmn sltn] sd x'G5 < 

-3_ olb x = 10 / y = 2, eP pSt rp/ / k"mnaf/Lsf] If]qkmn slt slt x'G5 <

10.1	 v08Ls/0f (Factorization)

lj|mofsnfk 1

tnsf pbfx/0fdf u'0fgkmn lbOPsf] 5 . ;fyL;Fu hf]8Ldf a;L cWoog ug'{xf];\ M

-c_  x (x + 2) = x2 + 2x 
-cf_ (x + 2) (x + 3) = x2 + 5x + 6
-O_  (x + 2) (x – 1) = x2 + x – 2 
dflysf] pbfx/0fsf cfwf/df lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

-s_ s] x / (x + 2) n] x2 + 2x nfO{ lgMz]if efu nfU5 < x / (x + 2) nfO{ x2 + 2x 
sf] s] eGg ldN5 <

-v_ s] (x + 2) / (x + 3) n] x2 + 5x + 6 nfO{ lgMz]if efu nfU5 < (x + 2) /  

(2x + y) m

(x+ 2y) m
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(x + 3) nfO{ x2 + 5x + 6 sf] s] eGg ldN5 <

-u_ s] (x + 2) / (x – 1) n] x2 + x – 2 nfO{ lgMz]if efu nfU5 < (x + 2) / (x – 1) 
nfO{ x2 + x – 2 sf] s] eGg ldN5 <

 10.1.1  ;femf u'0fgv08 lnP/ / kb Pslqt u/]/ v08Ls/0f 

lj|mofsnfk 2

lbOPsf aLhLo gd'gfx¿sf] cjnf]sg ug'{xf];\ . cnu cnu kQLx¿sf] If]qkmn 
lbOPsf] 5 . xl/of] /ª wgfTds / /ftf] /ª C0ffTds hgfpg k|of]u ul/Psf] 5 . 
sIffsf]7fdf ;d"xdf 5nkmn u/L lgisif{df k'Ug''xf];\ . 

-s_ lrq g= 1 df ePsf ;a} kQLx¿sf] hDdf If]qkmn slt slt x'G5 <
-v_ lrq g= 2 df ePsf ;a} kQLx¿sf] hDdf If]qkmn slt slt x'G5 <
-u_ lrq g= 1 df ;a} kQLx¿ hf]8\bf aGg] cfoftsf] nDafO / rf}8fO slt slt 

x'G5 <

-3_ lrq g= 2 df ;a} kQLx¿ hf]8\bf aGg] cfoftsf] nDafO / rf}8fO slt slt 
x'G5 <

 

x2 x x x x2 x x x 

nDafO = nDafO = 

r
f}8

fO
 =

 

r
f}8

fO
 =

 

lrq g= 1 lrq g= 2 

 x  x  1  1  1  -1  -1  -1 

j'mg} aLhLo cleJo~hsnfO{ lgMz]if efu hfg] c¿ aLhLo cleJo~hsnfO{ pSt 
lbOPsf] aLhLo cleJo~hssf u'0fgv08x¿ elgG5 . s'g} aLhLo cleJo~hsnfO{ 
p;}sf u'0fgv08x¿ u'0fgsf ¿kdf JoSt ug'{nfO{ g} v08Ls/0f (Factorization) 
ug'{ elgG5 .
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oxfF lrq g= 1 df Pp6f wgfTds x2 / 3 cf]6f wgfTds x 5g\ . To;}n] lrq g= 1 
df ePsf ;a} kQLx¿sf] hDdf If]qkmn x2 + 3x x'G5 . To;} u/L lrq g= 2 df Pp6f 
wgfTds x2 / 3 cf]6f C0ffTds x 5g\ . To;}n] lrq g= 2 df ePsf ;a} kQLx¿sf] 
hDdf If]qkmn x2 - 3x x'G5 .
ca, lrq g=1 df ePsf ;a} kQLx¿ hf]8\bf aGg] cfoftsf] nDafO x + 3 / rf}8fO 
x x'G5 . 
To;}n]  x2 + 3x = x (x+3) eof] . o;nfO{ b'j} kbdf ;femf x / afFsL (x+3) sf] 
u'0fgkmnsf] ¿kdf n]Vg ;lsG5 . To;}u/L lrq g= 2 df ePsf ;a} kQLx¿ hf]8\bf 
aGg] cfoftsf] nDafO x – 3  / rf}8fO x x'G5 . 
To;}n]  x2 - 3x = x (x - 3) eof] . o;nfO{ b'j} kbdf ;femf x / afFsL (x – 3) sf] 
u'0fgkmnsf] ¿kdf n]Vg ;lsG5 .
To:t}, ax'kbLo cleJo~hsdf ;a} kbx¿df ;femf u'0fgv08 gePdf ;femf 
u'0fgv08 ePsf kbx¿nfO{ Pslqt u/L ;femf lnP/ v08Ls/0f ul/G5 . h:t} M 
2xy + 3 + 6x + y nfO{ kb Pslqt ubf{

	 = 2xy + 6x + y + 3 
	 = 2x (y + 3) + 1 (y + 3)
	 = (2x + 1) (y + 3)  

pbfx/0f 1  

tnsf cleJo~hsx¿sf] v08Ls/0f ug'{xf];\ M  

-s_	 2x2 + 4x 
;dfwfg 

	 oxfF, 2x2 + 4x   
	 = 2x(x + 2) -b'j}df 2x ;femf 5 ._ 
	 = 2x(x + 2)

-v_	 a2 – 15b – 5a + 3ab 
;dfwfg 

	 oxfF a2 – 15b – 5a + 3ab  

 

x2 

x 

x 

x x2 

x 
 x 

 x 

 1  1  x 

2x2 + 4x 
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   ;femf cfpg] kbx¿ ldnfpFbf,
      = a2 – 5a + 3ab – 15b
   = a(a – 5) + 3b(a – 5) [klxnf] b'O{ kbaf6 a / bf];|f] b'O{ kbaf6 3b ;femf lnFbf]
     = (a – 5) (a + 3b)

cEof; 10.1.1
1.	 tnsf cleJo~hssf] v08Ls/0f ug'{xf];\ M
	 -s_ 6x + 3 	 -v_ x2 + 4x 	 -u_ 12a + 3b	
	 -3_ 12p2 + 6q2	 -ª_ 14xy + 7y	 -r_ x + x3 

	 -5_ 12x2 + xy + xz 	 -h_ x3 + x2 + x 	 -em_ 2x2 – 2x3 + 8x4

2.	 kb Pslqt u/L v08Ls/0f ug'{xf];\  M
	 -s_ ax + bx + ay + by	 -v_ 2ab + a2b –2b – ab   
	 -u_ x2y – xy + 2x2y - 2xy	 -3_ x2 + 3x + xy + 3y
	 -ª_ 2ab + 3a + 2b2 + 3b	 -r_ a – b + a2 – ab
	 -5_ 2a2 + 5a – 6a – 15  	 -h_ 2xa – x2a + 2a – ax
	 -em_ x2y + 4xy – xy2 – 4y2	 -`_ 3x(x + y) + 3y (x + y)	
	 -6_ 2x2 + 3ax + 2ax + 3a2

pQ/ 
1.	 -s_ 3(2x + 1)         -v_ x(x + 4)         -u_  3(4a + b)      -3_ 6(2p2 + q2)
	 -ª_ 7y(2x + 1)        -r_ x(1 + x2 )	 -5_ x(12x + y + z)	 -h_ x(x2 + x + 1)
	 -em_ 2x2 (1– x + 4x2)
	
2.	 -s_ (a + b) (x + y)	 -v_ b(2 + a) (2a – 1)   	 -u_ 3xy(x – 1) 	    
	 -3_ (x + 3) (x + y)	 -ª_ (a + b) (2b + 3) 	 -r_ (a – b) (a +1) 
	 -5_ (a – 3) (2a + 5)	 -h_ a(x – 1) (2 – x)	 -em_ y(x+4) (x - y)
	 -`_ 3(x + y) (x + y) 	 -6_ (x + a) (2x + 3a)
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 10.1.2   (a2 – b2) :j¿ksf cleJo~hssf] v08Ls/0f

lj|mofsnfk 2

hf]8Ldf a;L lgDgfg';f/sf] lj|mofsnfk ug'{xf];\ M
-s_ a PsfO NfDafO ePsf] Pp6f juf{sf/ sfuh lng'xf];\ . o;sf] If]qkmn a2 x'G5 .

-v_ ca lrqdf b]vfP h:t} u/L b PsfO NfDafO ePsf] ju{ sf6]/ lgsfNg'xf];\ .
 

a2  

a 

a  a 

a 

b2  b 

b 

a2 – b2 

-u_	 a2 If]qkmn ePsf] juf{sf/ sfuhaf6 b2 If]qkmn ePsf] ju{ 36fpFbf  
a2 – b2 If]qkmn afFsL /xG5 . k]ml/ tn lrqdf b]vfP h:t} b'O{ efudf ljefhg 
u/L cfotsf/ x'g] u/L ldnfpg'xf];\ .

 

a – b 
 a 

a 

 

a – b 

 b b a 

a + b  

a – b 

o;/L ag]sf] cfotsf/ ;txsf] NfDafO slt xf]nf <

cfotsf/ ;txsf] rf}8fO slt xf]nf <

ca ag]sf] cfotsf/ sfuhsf] nDafO / rf}8fO 5nkmn u/L kQf nufpg'xf];\ .

oxfF 	 cfotsf/ ;txsf] If]qkmn = a2 – b2

	 cfotsf/ ;txsf] NfDafO = (a + b)
	 cfotsf/ ;txsf] rf}8fO = (a – b)
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	 t;y{, 

	 cfotsf/ ;txsf] If]qkmn = nDafO × rf}8fO

			         a2 – b2  = (a + b) (a – b)

pbfx/0f 1  

v08Ls/0f ug'{xf];\ M  

-s_	 a2 – 16   	  -v_	 25x2 – 36y2   	  -u_	 p2 – 
1

49q2   
;dfwfg 

	 oxfF, a2 – 16   
	 = a2 – (4)2  
	 = (a – 4) (a + 4)             [∵  a2 – b2  = (a + b) (a – b) ]

-v_	 25x2 – 36y2

	 = (5x)2 – (6y)2

	 = (5x + 6y)(5x – 6y)    	 [∵  a2 – b2  = (a + b) (a – b) ]

-u_	 p2 – 
1

49q2   

	 = (p)2  – ( 1
7q )2

	 = (p + 1
7q ) (p – 1

7q )      	 [∵  a2 – b2  = (a + b) (a – b) ]

cEof; 10.1.2

1.	 v08Ls/0f ug'{xf];\ M

	 -s_ x2 – 4	 -v_ a2 – 4b2  	    -u_ 9x2 – y2 	

	 -3_ 5x2 – 20y2	 -ª_ 13a2 – 117b2	    -r_ 25 – 
1

9y2

	 -5_ 121x2 – 
1
y2 	 -h_ 2p2 – 

50
q2  	    -em_ 72 – 2b2
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	 -`_ 121 – 25y2 	 -6_ 
15
a2   – 60a2	    -7_ 81 – 64y2

	 -8_ 4x3y – 81xy3 	 -9_ 169 – 196z2	    -0f_ ab3 – 9a3b

	 -t_ 
49
121 x2 – 

64
9  y2 	 -y_ zx2 – zy2	    -b_ (x+2)2 – 4	

	 -w_ 256 – 
x2

 4   	 -g_ 1 – 
81p2

121q2 	    -k_ 3(x – y)2 – 12	

	 -km_ 9(x –1)2 – 16(x + 2)2 

2.	 lbOPsf] lrqdf 5fof k/]sf] efusf] If]qkmn slt xf]nf <

	

 x cm 

x cm 

3 cm
 

3 
cm 

3.	 x m nDafO ePsf] juf{sf/ au}Frfsf] lardf 6 ld6/ lsgf/f ePsf] juf{sf/ 
kf]v/L 5 eg] kf]v/Lafx]ssf] au}Frfsf] If]qkmn slt xf]nf <

4.	 ;Fu}sf] lrq cjnf]sg ug'{xf];\ M
	 -s_ 	5fof kfl/Psf] efusf] If]qkmn slt xf]nf <
		  -hxfF j[Qsf] If]qkmn = πr2 x'G5 ._
	 -v_ olb pSt lrqdf R = 5 cm / r = 3 cm 

eP 5fof kfl/Psf] efusf] If]qkmn kQf 
nufpg'xf];\ .

 

R cm
 

r cm 
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 10.1.3   k"0f{ ju{ x'g] lqkbLo cleJo~hsx¿sf] v08Ls/0f

lj|mofsnfk 4

5nkmn ug'{xf];\ M 
-s_ (a + b)2 sf] lj:tfl/t ¿k s] x'G5 <

-v_ (a – b)2 sf] lj:tfl/t ¿k s] x'G5 <

oxfF, 

(a + b)2 = a2 + 2ab + b2  x'G5 . To:t}, (a – b)2 = a2 – 2ab + b2 x'G5 . 

o;nfO{ a2 + 2ab + b2 =  (a + b)2 = (a + b) (a + b)  /  
           a2 – 2ab + b2 =  (a – b)2 = (a – b) (a – b) n]Vg ;lsG5 .

pQ/

1.	 -s_ (x + 2)(x – 2) 	  -v_ (a + 2b)(a –2b)	 -u_ (3x + y)(3x –y)  	

	 -3_ 5(x + 2y)(x – 2y)	 -ª_ 13(a + 3b)(a – 3b)	 -r_ (5 + 
1

 3y )(5 – 
1

 3y )	

	 -5_ (11x + 
1
 y )(11x – 

1
 y )	 -h_ 2(p + 

5
 q )(p – 

5
 q )

	 -em_ 2(6 + b)(6 – b)	 -~f_ (11 + 5y)(11 – 5y)	

	 -6_ 15(
1
 a  + 2a)(

1
 a  – 2a)	 -7_ (9 + 8y)(9 – 8y)

	 -8_ xy(2x + 9y)(2x – 9y)	 -9_ (13 + 14z)(13 – 14z)

	 -0f_ ab(b + 3a)(b – 3a)	 -t_ (
7x
11  + 

8y
3 ) (

7x
11  – 

8y
3 )	

	 -y_ z(x + y) (x – y)  	 -b_ x(x + 4) 

	 -w_ (16 + 
x
2  ) (16 –  

x
2 )	 g_ (1 +  

9p
11q  ) (1 –  

9p
11q  )

	 -k_ 3(x – y + 2) (x – y – 2)	 -km_ – (7x + 5)(x + 11)
2. (x + 3)(x – 3) 	 3. (x + 6)(x – 6) 
4. π(R + r)(R – r)  	 5. 50.28 cm2

-s_ lahLo cleJo~hs a2 + 2ab + b2 :j¿kdf eP o;nfO{ (a + b)2 df n]Vg 
;lsG5 . o;nfO{ u'0fgv08sf] ¿kdf (a + b) (a + b)  n]lvG5 . 
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pbfx/0f 1  

k"0f{ ju{ agfpg tnsf vfnL 7fpFdf slt /fVg'knf{ < 

-s_	 x2 + . . . + 16    	  -v_	 9a2 – . . . + 49b2  
;dfwfg 

	 -s_ oxfF, x2 + . . . + 16   
	 = x2 + . . . + (4)2  -klxnf] kb / t];|f] kbnfO{ k"0f{ ju{ agfpFbf_
	 = (x)2 + 2 × x × 4 + (4)2                [ a2 + 2ab + b2 sf] :j¿kdf n]Vbf ]
	 = (x + 4)2

  ∴ x2 + . . . + 16  nfO{ k"0f{ ju{ agfpg vfnL 7fpFdf 2 × x × 4 = 8x /fVg'k5{ .

-v_	 9a2 – . . . + 49b2  
;dfwfg 

	 -s_ oxfF, 9a2 – . . . + 49b2

	 = (3a)2 +  . . . + (7b)2   -klxnf] kb / t];|f] kbnfO{ k"0f{ ju{ agfpFbf_

	 = (3a + 7b)2                   	 [a2 – 2ab + b2 sf] :j¿kdf n]Vbf ]
 ∴ 9a2 – . . . + 49b2  nfO{ k"0f{ ju{ agfpg vfnL 7fpFdf 2 × 3a × 7b = 42ab 
/fVg'k5{ .

pbfx/0f 2  

Vf08Ls/0f ug'{xf];\ M

-s_	 4x2 +12x + 9    	  -v_	 36a2 – 48ab + 16b2

;dfwfg 

	 -s_ oxfF, 4x2 +12x + 9   
	 = (2x)2 + 2 × 2x × 3 + (3)2      [ a2 + 2ab + b2 = (a + b)2 ;Fu t'ngf ubf{ ]

-v_ o:t} a2 – 2ab + b2 :j¿ksf] cleJo~hs eP o;nfO{ (a + b)2 df n]Vg 
;lsG5 . o;nfO{ u'0fgv08sf ¿kdf (a + b) (a + b) n]lvG5 .



ul0ft, sIff * 139

	 = (2x + 3)2

	 = (2x + 3) (2x + 3)

-v_	 36a2 – 48ab + 16b2

;dfwfg 

	 = 4(9a2 – 12ab + 4b2)
	 = 4{(3a)2 – 2 × 3a × 2b + (2b)2}
	 = 4(3a – 2b)2                 [a2 – 2ab + b2 = (a – b)2 sf] :j¿kdf n]Vbf ]
	 = 4(3a – 2b) (3a – 2b)

pbfx/0f 3  

Vf08Ls/0f ug'{xf];\ M

-s_	 16x2 + 40x + 25 – y2

;dfwfg 

	 oxfF, 16x2 + 40x + 25 – y2  
	 = (4x)2 + 2 × 4x × 5 + (5)2 – y2

	 = (4x + 5)2 – y2

	 = (4x + 5 + y) (4x + 5 – y)
	 = (4x + y + 5) (4x – y + 5)

cEof; 10.1.3
1.	 vfnL 7fpFdf pko'St kb e/L k"0f{ ju{ agfpg'xf];\ M

-s_ x2 +….+ 16 	 -v_ 4a2 +….+ y2 	 -u_ p2 –…..+ 36

-3_ 9a2 – …. + 16b2 	 -ª_ 25p2 –……+ 49q2	 -r_ p2 + …….+ 
4
p2

-5_ 225x2 –…+ 64y2	  -h_ 1 +……+ 36y2	  -em_ p2 – …..+ 
1
p2  

2.	 v08Ls/0f ug'{xf];\ M
	 -s_ a2 + 12a + 36 	 -v_ y2 + 14 y + 49	 -u_ p2 + 22p + 121 	
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	 -s_ a2 + 12a + 36 	 -v_ y2 + 14 y + 49	 -u_ p2 + 22p + 121 	

	 -3_ 4a2 + 20a + 25	 -ª_ 9r2 + 60r + 100	 -r_ 36x2 + 84x + 49

	 -5_ x2 – 8x + 16	 -h_ a2 – 18a + 81	 -em_ p2 – 26p + 169

	 -~f_ 9a2 – 30a + 25	 -6_ 25y2 – 60y + 36	 -7_ 49r2 – 70r + 25

	 -8_ 4p2 + 24pq + 36q2	-9_ 9a2 + 42ab + 49b2	 -0f_ x2

16
 – xy + 4y2

	 -t_ 25a2 – 40ab + 16b2 -y_ 49q2 – 70qr + 25r2	 -b_ 25x2 – 2xy + 
y2

25

3.	 v08Ls/0f ug'{xf];\ M
	 -s_ a2 + 12a + 36 – b2	 -v_ y2 + 16 y + 64 – z2

	 -u_ p2 + 26p + 169 – 9q2	 -3_ 4a2 – b2 + 20b – 100	

	 -ª_ 9r2 – s2 – 6s – 9

1.	 -s_ 8x 	 -v_4ay	 -u_ 12p
	 -3_ 24ab	 -ª_ 70 pq	-r_ 4
	 -5_ 240xy	 -h_ 12y	 -em_ 2
2.	 -s_ (a + 6)2	 -v_ (y + 7)2	 -u_ (p + 11)2

	 -3_ (2a + 5)2	 -ª_ (3r + 10)2	 -r_ (6x + 7)2

	 -5_ (x – 4)2	 -h_ (a – 9)2	 -em_ (p – 13)2

	 -`_ (3a – 5)2	 -6_ (5y – 6)2	 -7_ (7r – 5)2

	 -8_ (2p + 6q)2	 -9_ (3a + 7b)2	 -0f_ ( x
4

  – 2y)2

	 -t_ (5a – 4b)2	 -y_ (7q – 5r)2	 -b_ (5x – y
5

 )2

3.	 -s_ (a + b + 6)(a – b + 6)	 -v_ (y + z + 8)(y – z + 8)
	 -u_ (p + 3q + 13)(p – 3q + 13)	 -3_ (2a + b – 10)(2a – b +10)
	 -ª_ (3r + s + 3)(3r – s – 3)

pQ/ 
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 10.1.4   ax2 + bx + c :j¿ksf cleJo~hsx¿sf]] v08Ls/0f

lj|mofsnfk 5

lbOPsf aLhLo kQLx¿ (Algebraic tiles) nfO{ ldnfP/ cfot s;/L agfpg 
;lsPnf ;d"xdf 5nkmn ug'{xf];\ .

 

x2 x x x x 

1 1 

1 

oxfF Pp6f x2, 4 cf]6f x / 3 cf]6f 1 -PsfO ju{_ /x]sf 5g\ . aLhLo kQLx¿nfO{ 
ldnfP/ cfot agfpFbf, 

hDdf If]qkmn =  x2 + 4x + 3
nDafO =  x + 3
rf}8fO =  x + 1
t;y{ x2 + 4x + 3 nfO{ v08Ls/0f ubf{

x2 + 4x + 3 =  (x + 1)(x + 3) x'G5 .

oxfF (x + 1) (x + 3) = x (x + 1) + 3 (x + 1)
		          = x2 + x + 3x + 3
		          = x2 + (1 + 3) x + 3
		          = x2 + 4x + 3 x'G5 .

k]ml/ o;nfO{ ljk/Lt lt/af6 n]Vbf, 

			   x2 + 4x + 3
		    = x2 + (1 + 3) x + 3
		    = x2 + x + 3x + 3
		    = x (x + 1) + 3(x + 1)
		    = (x + 1) (x + 3)

 

x2 x x x 

x 1 

nDafO = x + 3 

r
f}8

fO
 =

 x
 +

 1
 

 x  1  1  1 

1 1 
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x2 x x x 

x 1 

x - 6 

 x
 - 

1 

 x  1  1  1 

1 1 1 1 1 

x x x 

 1  1  1 

 1 

x2 + 4x + 3 nfO{ v08Ls/0f ubf{ bf];|f] kbdf /x]sf] x sf] u'0ffª\s 4 sf] ;6\6fdf  
(1 + 3) n]Vg ;S5f}F, t/ s;/L <

xfdLnfO{ yfxf 5, 3 = 1 × 3  / 1 + 3 = 4 x'G5 . To;}n] 3 nfO{ b'O{ efudf 1 / 3 df 
6'j|mfOPsf] 5 h;sf] of]ukmn 4 / u'0fgkmn 3 x'G5 .

lj|mofsnfk 6

lbOPsf aLhLo kQLx¿sf] k|of]u u/L cfoft agfpg] lj|mofsnfk ;d"xdf 5nkmn 
u/L nDafO / rf}8fO kQf nufpg'xf];\ M

oxfF Pp6f wgfTds x2, 7 cf]6f C0ffTds x / 6 cf]6f wgfTds 1 -PsfO ju{_ /x]sf 
5g\ . aLhLo kQLx¿nfO{ ldnfP/ cfot agfpFbf, 
hDdf If]qkmn =  x2 – 7x + 6
t;y{ x2 – 7x + 6 nfO{ v08Ls/0f ubf{
x2 – 7x + 6 =  (x – 6)(x – 1) x'G5 .
	   x2 – 7x + 6
	 = x2 – (6 + 1) x + 6
	 = x2 – 6x – x + 6
	 = x (x – 6) – 1(x – 6)
	 = (x – 6) (x – 1) 

lj|mofsnfk 7

lbOPsf aLhLo kQLx¿sf] k|of]u u/L cfoft agfpg] lj|mofsnfk ;d"xdf 5nkmn 
u/L k|fKt cleJo~hsnfO{ v08Ls/0f ug'{xf];\ .

 

1 x2 x x x x 

1 1 

1 x x x 
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x2 x x x 

x 1 

x + 6 

 x
 - 

1 

 x  1  1  1 

1 1 1 1 1 

x x x 

 1  1  1 

 1 

 

1 x2 x x x x 

1 1 

1 x 

1 1 

oxfF Pp6f wgfTds x2,  5 cf]6f wgfTds x / 6 cf]6f C0ffTds 1 -PsfO ju{_ /x]sf 
5g\ . aLhLo kQLx¿nfO{ ldnfP/ cfot agfpFbf,

lbOPsf aLhLo kQLx¿n] cfot gag]sf] x'gfn] Pp6f wgfTds x / Pp6f C0ffTds 
x sf kQLx¿ yk ul/Psf] 5 . wgfTds / C0ffTds a/fa/ yKbf kl/df0fdf km/s 
kb}{g .

hDdf If]qkmn =  x2 + 5x – 6
t;y{ x2 + 5x – 6 nfO{ v08Ls/0f ubf{

	     x2 + 5x – 6 = (x + 6)(x – 1) x'G5 .
	     x2 + 5x – 6
	 = x2 + (6 – 1) x – 6
	 = x2 + 6x – x – 6
	 = x (x + 6) – 1(x + 6)
	 = (x + 6) (x – 1) 

lj|mofsnfk 8

lbOPsf aLhLo kQLx¿sf] k|of]u u/L cfoft agfpg] lj|mofsnfk ;d"xdf 5nkmn 
u/L k|fKt cleJo~hsnfO{ v08Ls/0f ug'{xf];\ .

 

1 x2 x 

1 1 

1 

1 1 

1 

1 1 

1 

1 1 
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x2 x x x 

x 1 

x + 3 

 x
 - 

4 

 x  1  1  1 

1 1 

1 1 1 

x 
x 

 1 

x 

1 1 1 

1 1 1 

 1 

 1 

 1 

oxfF Pp6f wgfTds x2, Pp6f C0ffTds x / 12 cf]6f C0ffTds 1 -PsfO ju{_ /x]sf 
5g\ . aLhLo kQLx¿nfO{ ldnfP/ cfot agfpFbf, 

lbOPsf kQLx¿n] cfot gag]sf x'gfn] 3 cf]6f wgfTds x / 3 cf]6f C0ffTds x sf 
kQLx¿ yk ul/Psf] 5 . wgfTds / C0ffTds a/fa/ yKbf kl/df0fdf km/s kb}g .

hDdf If]qkmn =  x2 – x – 12
t;y{ x2 – x – 12 nfO{ v08Ls/0f ubf{,

x2 – x – 12 = (x – 4) (x + 3) x'G5 .

	   x2 – x – 12
	 = x2 – (4 – 3) x – 12
	 = x2 – 4x + 3x – 12
	 = x (x – 4) + 3 (x – 4)
	 = (x – 4) (x + 3) 

ax2 + bx + c :j¿ksf cleJo~hsx¿sf]] v08Ls/0f ubf{, 

-s_ ;j{ k|yd  a / c sf] u'0fgkmn kQf nufpg] .

-v_ u'0fg ubf{ a / c sf] u'0fgkmn;Fu a/fa/ x'g] cj:yfx¿ dWo] c wgfTds 
ePdf hf]8\bf / C0ffTds ePdf 36fpFbf b x'g] cj:yf kQf nufpg], h:t}M 

-c_ x2 + 5x + 6  df a = 1, b = 5 / c = 6 5 . 1 / 6 sf] u'0fgkmn 6 5 . c = 6 
wgfTds ePsfn] hf]8\bf 5 x'g] / u'0fg ubf{ 6 x'g] b'O{cf]6f ;ª\Vof 3 / 2 x'g\ . 
-cf_ x2 + 5x – 6 df a = 1, b = 5 / c = 6 5 . 1 / 6 sf] u'0fgkmn 6 5 . c = –6 
C0ffTds ePsfn] 36fpFbf cGt/ 5 x'g] / u'0fg ubf{ 6 x'g] b'O{cf]6f ;ª\Vof 6 / 
1 x'g\ .
-u_ klxnf] b'O{cf]6f kbaf6 / kl5Nnf] b'O{cf]6f kbaf6 ;femf lnO u'0fg v08 kQf 
nufpg],

o;/L ax2 + bx + c  :j¿ksf cleJo~hsx¿sf] v08Ls/0f ug{ ;lsG5 . 
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pbfx/0f 1  

b'O{ ;ª\Vofx¿ kQf nufpg'xf];\ h;sf] u'0fgkmn P / of]ukmn S 5 .

-s_	 P = 12, S = 7 	-v_	 P = 24, S = 11
;dfwfg 

oxfF, 

p = 12

u'0fgkmn (P) of]ukmn (S) cfjZos ;ª\Vofx¿
1 × 12 1+12 = 13

3 / 42 × 6 2+6 = 8
3 × 4 3+4 = 7

p = 24

1 × 24 1+24 = 25

3 / 8
2 × 12 2+12 = 14
3 × 8 3+8 = 11
4 × 6 4+6= 10

pbfx/0f 2  

Vf08Ls/0f ug'{xf];\ M

-s_	 x2 + 5x + 6	 -v_	  x2 – 6x + 5
;dfwfg 

	 oxfF x2 + 5x + 6
	  = x2 + (2 + 3) x + 6    -b'O{ ;ª\Vof h;sf] u'0fgkmn 6 / of]ukmn 5   
				       x'g] ;ª\Vofx¿ 2 / 3 x'g\ ._
   	  = x2 + 2x + 3x + 6  
     	  = x (x + 2) + 3 (x + 2)
      	  = (x + 2) (x + 3)      

-v_	 x2 – 6x + 5
	 = x2 – (1 + 5) x + 5    -b'O{ ;ª\Vofx¿ h;sf] u'0fgkmn 5 / of]ukmn 6   
	 = x2 – x – 5x + 5	    x'g] ;ª\Vofx¿ 1 / 5 x'g\ ._
	 = x (x – 1) – 5 (x – 1)
	 = (x – 1) (x – 5) 
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pbfx/0f 3  

b'O{ ;ª\Vof kQf nufpg'xf];\ h;sf] u'0fgkmn P / cGt/ D 5 .

-s_	 P = 12,   D = 1	 -v_	  P = 24, D = 10
;dfwfg 

oxfF, 

p = 12

u'0fgkmn (P) cGt/ (D) cfjZos ;ª\Vofx¿
1 × 12 12 –1 = 11

4 / 32 × 6 6 – 6 = 0
3 × 4 4 – 3 = 1

p = 24

1 × 24 24 – 1 = 23

12 / 2
2 × 12 12 – 2 = 10
3 × 8 8 – 1 = 9
4 × 6 6 – 4 = 2

pbfx/0f 4  

Vf08Ls/0f ug'{xf];\ M

-s_	 x2 + 5x – 6 	 -v_	  x2 – 6x – 16
;dfwfg 

oxfF x2 + 5x – 6 -b'O{ ;ª\Vofx¿ h;sf] u'0fgkmn 6 / cGt/ 5 x'g] ;ª\Vofx¿ 6 / 
1 x'g\ ._    
 	 = x2 + 6x – x – 6  
	 = x (x + 6) – 1(x + 6)
	 = (x + 6) (x – 1)
-v_	 x2 – 6x – 16
	 = x2 – (8 – 2)x – 16 -b'O{ ;ª\Vof h;sf] u'0fgkmn 16 / cGt/ 6 x'g]  
	 ;ª\Vofx¿ 8 / 2 x'g\ ._
	 = x2 – 8x + 2x – 16  
	 = x (x – 8) + 2 (x – 8)
	 = (x – 8) (x + 2)  
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pbfx/0f 5  

Vf08Ls/0f ug'{xf];\ M

-s_	 3x2 + 11x + 6  	 -v_	  2x2 – 5x – 18
;dfwfg 

    oxfF 3x2 + 11x + 6 
	 = 3x2 + (9 + 2) x + 6 
      	 = 3x2 + 9x + 2x + 6  
          = 3x (x + 3) + 2(x + 3)
          = (x + 3) (3x +2)      
   
-v_	  2x2 – 5x – 18
;dfwfg 

	 oxfF	 2x2 – 5x – 18 
      	 = 2x2 – (9 – 4) x – 18 
    	 = 2x2 – 9x + 4x – 18 
      	 = x (2x – 9) + 2 (2x – 9)
      	 = (2x – 9) (x + 2)  

cEof; 10.1.4

1.	 b'O{ ;ª\Vof kQf nufpg'xf];\ h;sf] u'0fgkmn P / of]ukmn S 5 .
	 -s_ P = 2, S = 3	 -v_ P = 3, S = 4  	 -u_ P = 8, S = 6
	 -3_ P = 15, S = 8 	 -ª_ P = 10, S = 7  	 -r_ P = 20, S = 9
	 -5_ P = 45, S = 18 	 -h_ P = 56, S = 18  	 -em_ P = 160, S = 28
2.	 b'O{ ;ª\Vof kQf nufpg'xf];\ h;sf] u'0fgkmn P / cGt/ S 5 .

	 -s_ P = 2, D = 1 	 -v_ P = 4, D = 3   	 -u_ P = 8, D = 2
	 -3_ P = 16, D = 6 	 -ª_ P = 20, D = 1   	 -r_ P = 20, D = 8

u'0fg ubf{ = 3 × 6 = 18 x'g] / 
hf]8\bf 11 x'g]
18 = 1 × 18, 2 × 9, 3 × 6
11 = 9 + 2

u'0fg ubf{ = 18 × 2 = 36  x'g] / 
cGt/ 5 x'g]
36 = 36 × 1, 18 × 2, 12 × 3, 9 
× 4, 6 × 6, 9 – 4 = 5
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	 -5_ P = 36, D = 5  	 -h_ P = 80, D = 16  	 -em_ P = 96, D = 10
3.	 Vf08Ls/0f ug'{xf];\ M
	 -s_ x2 + 5x + 4	 -v_ x2 + 3x + 2	 -u_ x2 – 5x + 6
	 -3_ y2 + 5y + 6	 -ª_ x2 + 7x + 12	 -r_ a2 – 3a + 2
	 -5_ a2 – 6a + 8	 -h_ b2 – 5b + 6	 -em_ b2 + 13b + 42
	 -`_ b2 – 13b + 40	 -6_ z2 – 13z + 36	 -7_ x2 – 15x + 56
	 -8_ x2 – 15x + 54	 -9_ z2 + 15z + 44	 -0f_ b2 – 12b + 36
	 -t_ b2 + 15b + 56	 -y_ z2 – 12z + 27	 -b_ x2 – 23x + 102
	 -w_ (a + b)2 + 11(a + b) + 18             -g_ (x + y)2 – 15(x + y) + 36	
4.	 Vf08Ls/0f ug'{xf];\ M
	 -s_ x2 + 4x – 21	 -v_ x2 + x – 20	 -u_ x2 + 3x – 28
	 -3_ y2 – 6y – 27	 -ª_ x2 + 7x – 18	 -r_ a2 + 10a – 39
	 -5_ a2 – a – 132	 -h_ b2 – 8b – 65	 -em_ b2 + 3b – 108
	 -`_ b2 – 7b – 120	 -6_ z2 – 29z – 132	 -7_ x2 + xy – 240y2

	 -8_ 35 – 2x – x2	 -9_ 96 – 4z – z2	 -0f_ 72 + b – b2

	 -t_ (a + b)2 + 5(a + b) – 36	 -y_ (x + y)2 – 9(x + y) – 112
5.	 Vf08Ls/0f ug'{xf];\ M
	 -s_ 3x2 + 5x + 2	 -v_ 3x2 – 4x + 1	 -u_ 7x2 – 30x + 8
	 -3_ 4a2 – 8a + 3	 -ª_ 15p2 – 13p + 2	 -r_ 12a2 – 32a + 5
	 -5_ 5x2 – 14x – 3	 -h_ 10x2 – 3x – 1	 -em_ 15p2 – 13p + 2
	 -`_ 6b2 – 4b – 10	 -6_ 21x2 + 25x + 4	 -7_ 12a2 + 28ab – 5b2

	 -8_ 16a2 + 24ab + 9b2	 -9_ 6x2 + xy – 7y2	 -0f_ 3a2 – ab – 10b2

	 -t_ 6p2q +30pq + 36q	 -y_ 6a2 + 35ab – 6b2	 -b_ 6a2 – 5ab – 6b2

	 -w_ 4 + 17x – 15x2	 -g_ 6 – 13a + 6a2	 -k_ 28 – 31b – 5b2
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1.	 -s_ 1 / 2 	 -v_ 1 / 3	 -u_ 4 / 2	 -3_ 3 / 5	 -ª_ 2 / 5	
	 -r_ 4 / 5	 -5_ 3 / 15	 h_ 14 / 4	 -em_ 8 / 20	
2.	 -s_ 2 / 1 	 -v_ 4 / 1	 -u_ 4 / 2	 -3_ 8 / 2	 -ª_ 5 / 4	
	 -r_ 10 / 2	 -5_ 9 / 4	 -h_ 20 / 4	 -em_ 16 / 6
3.	 -s_ (x + 1) (x + 4)	 -v_ (x + 1) (x + 2)	 -u_ (x – 2) (x – 3) 
	 -3_ (y + 2) (y + 3)	 -ª_ (x + 3) (x + 4)	 -r_ (a – 1) (a – 2)
	 -5_ (a – 4) (a – 2)	 -h_ (b – 2) (b – 3)	 -em_ (b + 6)(b + 7)
	 -`_ (b – 8) (b – 5)	 -6_ (z – 4) (z – 9)	 -7_ (x – 7) (x – 8)
	 -8_ (x – 6) (x – 9)	 -9_ (z + 11) (z + 4)	 -0f_ (b – 6) (b – 6)		
	 -t_ (b + 7) (b + 8)	 -y_ (z – 3) (z – 9)	 -b_ (x – 6) (x – 17)
	 -w_ (a + b +2)(a + b + 9)	 -g_ (x + y – 3)(x + y – 12)
4.	 -s_ (x + 7) (x – 3)	 -v_ (x + 5) (x – 4)	 -u_ (x + 7) (x – 4)  
	 -3_ (y – 9) (y + 3)	 -ª_ (x + 9) (x – 2)	 -r_ (a – 13) (x + 3) 
	 -5_ (a – 12) (a + 11)	 -h_ (b – 13) (b + 5)	 -em_ (b + 12) (b – 9) 
	 -`_ (b + 8) (b – 15)	 -6_ (z – 33) (z + 4)	 -7_ (x + 16) (x – 15) 
	 -8_ (5 - x) (x + 7)	 -9_ (8 – z) (z + 12)	 -0f_ (8 + b) (9 – b)
	 -t_ (a + b – 4) (a + b + 9)	 -y_ (x + y – 16)(x + y + 7)

 kl/of]hgf sfo{

1.	 aLhLo kQLx¿sf] k|of]u u/]/ x2 – 4 , x2 + 8x + 16  v08Ls/0f u/L]  
rf6{k]k/df 6fF;L sIffsf]7fdf k|:t't ug'{xf];\ .

2.	 aLhLo kQLx¿sf] k|of]u u/]/ x2 – 10x + 21 v08Ls/0f u/L] rf6{k]k/df 6fF;L  
sIff sf]7fdf k|:t't ug'{xf];\ .

3.	 aLhLo kQLx¿sf] k|of]u u/]/ x2 + 2x – 15 v08Ls/0f u/L] rf6{ k]k/df 6fF;L  
sIff sf]7fdf k|:t't ug'{xf];\ .

4.	 aLhLo kQLx¿sf] k|of]u u/]/ 2x2 – x – 3 v08Ls/0f u/L] rf6{ k]k/df 6fF;L 
sIff sf]7fdf k|:t't ug'{xf];\ .

	 pQ/ 
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10.2	 aLhLo cleJo~hsx¿sf] dxQd ;dfkjt{s 
	 (Highest common factor of algebraic expressions)

lj|mofsnfk 9

lbOPsf ;ª\Vofx¿sf] dxQd ;dfkjt{s -d=;=_ kQf nufpg] lj|mofsnfk sIff & df 
b'O{ tl/sfaf6 ul/;lsPsf] 5 . pSt b'O{ tl/sfsf cfwf/df b'O{ b'O{ hgfsf] ;d"xdf 
5nkmn u/L 12 / 18 sf] d= ;= kQf nufpg'xf];\ . 

12 / 18 sf] ¿9 v08Ls/0f ljlwaf6 d=;= kQf nufpFbf
12 = 2 × 2 × 3
18 = 2 × 3 × 3
d=;= = ;femf u'0fgv08 = 2 × 3 = 6
k]ml/ 12 / 18 sf] efu ljlwaf6 d=;= kQf nufpFbf,

lj|mofsnfk 10

x3 / x5 sf] d=;= kQf nufpg lbOPsf k|Zgdf ;d"xdf 5nkmn ug'{xf];\ M

12 ) 18(1 
      - 12 
     6) 18(3 
           -18 
  0  

ctM 12 / 18 sf] d=;= = 6   
 

5.	 -s_ (3x + 2) (x + 1)	 -v_ (3x – 1) (x – 1)	 -u_ (x – 4) (7x – 2)
	 -3_ (2a – 3) (2a – 1)	 -ª_ (5p – 1)(3p – 2)	 -r_ (2a – 5)(6a – 1)
	 -5_ (5x + 1) (x – 3)	 -h_ (5x + 1) (2x – 1)	 -em_ (3p – 2) (5p – 1)
	 -`_ (3b – 5) (2b + 2)	 -6_ (21x+4) (x+1)	 -7_ (2a + 5b) (6a – b)
	 -8_ (4a + 3b)2	 -9_ (6x + 7y) (x – y)	 -0f_ (3a + 5b) (a – 2b)
	 -t_ 6q(p + 2) (p + 3)	 -y_ (6a – b) (a + 6b)	 -b_ (3a + 2b)(2a – 3b)
 	 -w_ (4 – 3x) (1 + 5x)	 -g_ (2 – 3a) (3 – 2a) 	 -k_ (7 + b)(4 – 5b)
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-s_ x3 sf u'0fgv08x¿ s] s] x'G5g\ <
-v_ x5 sf u'0fgv08x¿ s] s] x'G5g\ <
-u_ x3 / x5 sf ;femf u'0fgv08x¿ s] s] x'g\ <
-3_ x3 / x5 sf ;a} eGbf7'nf] ;femf u'0fgv08 s] x'G5 <
-ª_ lbOPsf cleJo~hssf ;a}eGbf 7'nf] ;femf u'0fgv08nfO{ s] elgG5 <
oxfF  x3 sf u'0fgv08x¿ 1, x, x2, x3 x'G5g\ .
 x3 sf u'0fgv08x¿ 1, x, x2, x3,  x4,  x5 x'G5g\ .
 x3 / x5 sf ;femf u'0fgv08x¿ 1, x, x2, x3 x'g\ .
x3 / x5 sf ;a}eGbf 7'nf] ;femf u'0fgv08 x3 xf] .
lbOPsf cleJo~hssf ;a} eGbf 7'nf] ;femf u'0fgv08nfO{ d=;=elgG5 .
x3 / x5 sf] d= ;= x3 x'G5 .
v08Ls/0f ljlwaf6 x3 / x5 sf] d=;= lgsfNbf,
x3 = x × x × x
x5 = x × x × x × x × x
;femf u'0fgv08 = x × x × x = x3

∴ d=;= = x3

pbfx/0f 1  

9x2y3 / 15xy2 sf] d=;= kQf nufpg'xf];\ M

;dfwfg 

oxfF klxnf] cleJo~hs  = 9x2y3

			   = 3× 3 × x × x × y × y × y
	 bf];|f] cleJo~hs = 15xy2

	 = 3 × 5 × x × y × y
∴ d=;= = ;femf u'0fgv08 = 3 × x × y × y = 3xy2

lbOPsf aLhLo cleJo~hsx¿sf] ;a}eGbf 7'nf] ;femf u'0fgv08nfO{ tL 
cleJo~hsx¿sf] dxQd ;dfkjt{s (Highest Common Factor) elgG5 . 
o;nfO{ 5f]6s/Ldf d=;= (HCF) n]lvG5 . lbOPsf aLhLo cleJo~hsx¿sf ;a} 
;femf u'0fgv08x¿sf] u'0fgkmn lgsfnL d=;= kQf nufOG5 . 
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pbfx/0f 3  

x2 + 6x + 8, x2 – 4 / x2 + 4x + 4  sf] d=;= kQf nufpg'xf];\ M

;dfwfg 

oxfF klxnf] cleJo~hs  = x2 + 6x + 8
			   = x2 + 4x + 2x + 8
			   = x(x + 4) + 2(x + 4)
			   = (x + 4) + (x + 2)
	 bf];|f] cleJo~hs = x2 – 4
			   = x2 – 22

			   = (x + 2) + (x – 2)
	 t];|f] cleJo~hs = x2 + 4x + 4
			   = x2 + 2 × 2 + 22

			   = (x + 2)2

			   = (x + 2) + (x + 2)
∴ d=;= = tLgcf]6} cleJo~hsx¿sf] ;femf u'0fgv08 = (x + 2)

pbfx/0f 2  

x2 + 2xy + y2 / x2 – y2  sf] d=;= kQf nufpg'xf];\ M

;dfwfg 

oxfF klxnf] cleJo~hs  = x2 + 2xy + y2 
			   = x2 + xy + xy + y2

			   = (x + y) (x + y)
	 bf];|f] cleJo~hs = x2 – y2

			   = (x + y) (x – y)
∴ d=;= = ;femf u'0fgv08 = (x + y)

cEof; 10.2.1

1.	 dxQd ;dfkjt{s -d=;_ kQf nufpg'xf];\ M
	 s_ 4x2y / xy2	 v_ 25x2y3 / 15xy2	 u_ a2bc, b2ac / c2ab
	 3_ x2 – 4 / 3x + 6	 ª_ x2 – y2 / xy – y2	 r_ p2q – q2p / 2p2 – 2pq
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	 5_ 3a + b / 15a +5b	 h_ x2 + 4x + 4 / x2 – 4	 em_ x2 – 11x + 30 / x2 – 36	
	 `_ x2 – 9 / x2 – 6x + 9	 6_ x2 + 16x + 60 / x2 + 20x + 100
	 7_ a2+5a+6 / a2 + a – 6	 8_ x2 – 11x + 10 / x3 – x
	 9_ a2 – 2ab + b2 / a4 – b4	 0f_ x2 – x2y2 / y2 – y4

	 t_ x2 – a2 / x2 – 2ax + a2	 y_ x2 – y2 / x2y – y2x
	 b_ a3 – ab2 / a2b + ab2	 w_ x2 + 5x + 6 / x2 + x – 6
	 g_ a2 + 2a – 3 / a2 – 3a + 2	 k_ x2 +7x + 10 / x2 – x – 6
	 km_ x2 – 7x + 12 / 3x2 – 27	 a_ a2 – 3a +2, / 2a2 – 9a + 10
	 e_ a2 + 5a + 6 / a2 – 4

pQ/ 
	 s_ xy	 v_ 5xy2	 u_ abc	 3_ x + 2	 ª_ x – y	
	 r_ p(p – q)	 5_ 3a + b	 h_ x + 2	 em_ x – 6	 `_ x – 3
	 6_ x + 10	 7_ a + 3	 8_ x – 1	 9_ a – b	 0f_ 1 – y2

	 t_ x – a	 y_ x – y	 b_ a(a + b)	 w_ x + 3	 g_ a – 1
	 k_ x + 2	 km_ x – 3	 a_ a – 2	 e_ a + 2

10.3	 aLhLo cleJo~hsx¿sf] n3'Qd ;dfkjTo{  
	 (LCM of Algebraic Expressions)

lj|mofsnfk 11

sIff & df b'O{ tl/sfaf6 lbOPsf ;ª\Vofx¿sf] n3'Qd ;dfkjTo{ -n=;=_ kQf 
nufpg] lj|mofsnfk ul/;lsPsf] 5 . pSt b'O{ tl/sfsf cfwf/df b'O{ b'O{ hgfsf] 
;d"xdf 5nkmn u/L 12 / 18 sf] n= ;= kQf nufpg'xf];\ .  
oxfF n3'Qd ;dfkjTo{ kQf nufpg] ¿9 v08Ls/0f / efu ljlw 5g\ . 

12 / 18 sf] ¿9 v08Ls/0f ljlwaf6 n=;= kQf nufpFbf,

12 =   2   × 2 ×   3
18 =   2   × 3 ×   3
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lj|mofsnfk 12

x2 / x3 sf] n=;=kQf nufpg lbOPsf k|Zgdf ;d"xdf 5nkmn ug'{xf];\ M
-s_ x2 sf u'0fgv08 n]Vg'xf];\ .
-v_ x3 sf u'0fgv08 n]Vg'xf];\ .
-u_ x2 / x3 sf ;femf u'0fgv08 s] s] x'g\, n]Vg'xf];\ .
-3_ x2 / x3 sf afFsL u'0fgv08 n]Vg'xf];\ . 

oxfF, 
x2 = x × x
x3 = x × x × x
;femf u'0fgv08x¿ = x × x = x2

afFsL u'0fgv08 = x
∴ n= ;= = ;femf u'0fgv08x¿ × afFsL u'0fgv08x¿
   = x2 × x = x3 

    

       2 12, 18 

                   3   6,    9 

                          2,   3 

 ctM  12 / 18 sf] n=;= = 2 × 3 × 2 × 3  = 36

b'O{ jf b'O{eGbf a9L aLhLo cleJo~hsx¿sf] n3'Qd ;dfkjTo{ (Lowest 
Common Multiple) eg]sf] tL cleJohsx¿n] lgMz]if efu hfg] ;a}eGbf ;fgf] 
aLhLo cleJo~hs xf] . o;nfO{ 5f]6s/Ldf n=;= (LCM) n]lvG5 . lbOPsf 
aLhLo cleJo~hsx¿sf ;a} ;femf u'0fgv08x¿ / afFsL u'0fgv08x¿sf] 
u'0fgkmn lgsfnL n=;= kQf nufOG5 .

n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 

	  = 2 × 3 × 2 × 3  = 36
k]ml/ 12 / 18 sf] efu ljlwaf6 n=;= kQf nufpFbf,
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pbfx/0f 1  

3xy2 / 6x2y sf] n=;= kQf nufpg'xf];\ M

;dfwfg 

oxfF klxnf] cleJo~hs  = 3xy2

		  = 3 × x × y × y
	  bf];|f] cleJo~hs	= 6x2y
		  = 2 × 3 × x × x × y
	    ;femf u'0fgv08	= 3 × x × y = 3xy
	        afFsL u'0fgv08	 = 2 × x × y = 2xy
			   = (x + 2) + (x – 2)
∴ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 = 3xy × 2xy = 6x2y2   

pbfx/0f 2  

3x3 – 15x2 / 2x3 – 50x sf] n=;= kQf nufpg'xf];\ M

;dfwfg 

oxfF klxnf] cleJo~hs  = 3x3 – 15x2
		  = 3x2(x – 5) 
	  bf];|f] cleJo~hs	= 2x3 – 50x
		  = 2x(x2 – 25)
		  = 2x(x2 – 52)
		  = 2x(x + 5) (x – 5)
	    ;femf u'0fgv08	= x(x – 5)
	        afFsL u'0fgv08	 = 3x × 2(x + 5) = 6x(x + 5)
		  = (x + 2) + (x – 2)
∴ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 
		  = x(x – 5) × 6x(x + 5)
		  = 6x2(x – 5)(x + 5) 

pbfx/0f 3  

x2 + x – 20  / x2 – 25  sf] d=;= kQf nufpg'xf];\ M
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cEof; 10.3.1

1.	 n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M
	 s_ 2x / 4	 v_ 3x2y / 6xy2	 u_ 5xy / 10y2

	 3_ 6a2b / 6ab2	 ª_ 2a / 2a + 4	 r_ 3x2 – 3 / x2 – 1

	 5_ x + y / x2 + xy	 h_ x2 + 4x + 4 / x2 + 2x	 em_ 5x – 20 / x2 – 16	

	 `_ p2 – pq / pq – q2	 6_ 3x3 + 15x2 / 2x3 – 50x

	 7_ x3 – 4x / x2 + 7x + 10	 8_ 3x2 + 7x + 2 / 2x2 + 3x – 2

	 9_ y2 + 2y – 48 / y2 – 9y + 18	 0f_ a2 + 4ab + 4b2 / a2 – 4b2

	 t_ 9x2 – 24xy + 16y2 / 3x2 – xy – 4y2	 y_ a2 – 1 / a2 + a – 2

	 b_ x2 – 4 / x2 + 3x + 2	 w_ x2 + x – 6 / x2 +2x – 3		

	 g_ 4x2 +12xy + 9y2  / 4x2 – 12xy + 9y2	

	 k_ 6x3 + 5x2 – 6x, / 3x3 –5x2 + 2x	 km_ x3 – x2 - 42x /  x4 + 4x3 – 12x2

oxfF, klxnf] cleJo~hs  = x2 + x – 20
		  = x2 +5x – 4x – 20
		  = x(x + 5) – 4(x + 5)
		  = (x + 5) (x – 4) 
	  bf];|f] cleJo~hs	= x2 – 25
		  = x2 – 52
		  = (x + 5) (x – 5)
	    ;femf u'0fgv08	= (x + 5)
	        afFsL u'0fgv08	 = (x – 4) (x – 5)
∴ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 
		  = (x + 5) (x – 4) (x – 5)

;dfwfg 
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1.	 s_ 4x	 v_ 6x2y2	 u_ 10xy2	 3_ 6a2b2	 ª_ 2a(a + 2)
	 r_ 3(x2 – 1)	 5_ x(x + y)	 h_ x(x + 2)2	 em_ 5(x2 – 16)	 `_ pq(p – q)
	 6_ 6x2(x2 – 25)	 7_ x(x2 – 4) (x + 5)	 8_ (x + 2) (3x + 1) (2x – 1)
	 9_ (y – 6) (y – 3) (y – 8)	 0f_ (a –2b) (a +2b)2	
	 -t_ (3x – 4y)2 (x + y)	 y_ (a2 – 1) (a + 2)	
	 -b_  (x + 1)(x2 – 4)		  w_ (x – 1) (x – 2) (x + 3)
	 g_ (2x – 3y)2 (2x + 3y)2   		 -k_ x(2x + 3)(3x – 2)(x – 1) 
	 -km_ x2 (x – 2) (x + 6) (x – 7)

pQ/ 
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11.0	 k'g/jnf]sg (Review)

lbOPsf k|Zgx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ M

-s_ leGg eg]sf] s] xf] < 

-v_ 
1
2 ,  

2
3   / 

5
12 sf c+z (Numerator) / x/ (Denominator) slt slt 5g\, 

n]Vg'xf];\ .

-u_ aLhLo cleJo~hs eg]sf] s] xf] < aLhLo cleJo~hssf pbfx/0f n]Vg'xf];\ .

-3_ Pp6f juf{sf/ v]tsf] If]qkmn x2 + 2xy + y2 eP pSt v]tsf] nDafO slt /x]5 <

kf7 11
aLhLo leGg 

(Algebraic Fraction)

lj|mofsnfk 1

lbOPsf k|Zgx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ M

11.1	aLhLo leGg  (Algebraic Fraction)

 3,   5,   23  ,   
6
7  s:tf ;ª\Vofx¿ x'g\ < 

 𝑎𝑎
𝑏𝑏 , 𝑥𝑥

𝑥𝑥+1   df c+z (Numerator) / x/ (Denominator) b'a}df s] k|of]u 

ul/Psf] 5 < 

 j'mg} klg leGgsf] c+z (Numerator) / x/ (Denominator) b'a}df aLhLo 
cleJo~hs k|of]u ul/Psf] leGgnfO{ s] elgG5 < 

oxfF, 3,   5,   23  ,   
6
7  ;ª\Vofx¿ cfg'kflts ;ª\Vofx¿ x'g\ . To:t}, 

𝑎𝑎
𝑏𝑏 , 𝑥𝑥

𝑥𝑥+1   
klg cfg'kflts xf] , h;sf c+z (Numerator) / x/ (Denominator) 
b'a}df aLhLo cleJo~hs k|of]u ul/Psf] 5 . 

 
c+z (Numerator) / x/ (Denominator) b'j}df aLhLo cleJo~hs k|of]u ul/Psf 
leGgnfO{ aLhLo leGg (Algebraic Fraction) elgG5 .
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pbfx/0f 1  

;/n ug'{xf];\ M

-s_ 
x3 – x
x2 + x  

;dfwfg 

	 oxfF 
x3 – x
x2 + x  = 

x(x2 – 1)
x(x + 1)  

	 = 
(x + 1) (x + 1)

(x + 1)  			   [a2 – b2 = (a + b) (a – b)]

	 = (x – 1) 		 	 -;femf u'0fg v08 (x + 1) nfO{ x6fpFbf_

	

 

-v_ 
x2 – 5x + 6

x2 – 2x  

;dfwfg 

	 oxfF 
x2 – 5x + 6

x2 – 2x  

 =   
𝑥𝑥2− 2𝑥𝑥− 3𝑥𝑥 + 6

𝑥𝑥(𝑥𝑥−2)     

 

 =   
𝑥𝑥(𝑥𝑥− 2)− 3(𝑥𝑥− 2)

𝑥𝑥(𝑥𝑥−2)  

 

 =   
(𝑥𝑥− 2)(𝑥𝑥− 3)

𝑥𝑥(𝑥𝑥−2)  

 

 =   
(𝑥𝑥− 3)

𝑥𝑥  

x2 - 5x + 6 
= x2 - 3x - 2x + 6 
= x(x - 3) - 2 (x - 3) 
= (x - 3)(x - 2) 
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s_ 
3𝑎𝑎2

 4𝑎𝑎3 v_ 
5𝑥𝑥2𝑦𝑦

10𝑥𝑥𝑦𝑦2 u_ 
𝑎𝑎2+2𝑎𝑎𝑎𝑎+𝑏𝑏2

𝑎𝑎2−𝑏𝑏2
   

 

        3_ 
5𝑎𝑎3−45𝑎𝑎
4𝑎𝑎2−12𝑎𝑎 ª_ 

(𝑥𝑥−3)3

2𝑥𝑥−6  r_ 
𝑥𝑥2+6𝑥𝑥+9

𝑥𝑥2−9  

 

5_ 
𝑎𝑎2+6𝑥𝑥+8

𝑎𝑎2−16  h_ 
𝑥𝑥2+𝑥𝑥−12
𝑥𝑥2−𝑥𝑥−6   em_ 

(2𝑥𝑥+3)2

4𝑥𝑥2−9  

 

~f_ 
𝑥𝑥2+2𝑥𝑥−15
𝑥𝑥2+9𝑥𝑥+20 6_ 

𝑥𝑥2+5𝑥𝑥+ 6
(𝑥𝑥+3)2   7_ 

𝑥𝑥2−9𝑥𝑥+18
𝑥𝑥2−7𝑥𝑥+6  

 

8_ 
𝑥𝑥2−1

𝑥𝑥2−6𝑥𝑥+5 9_ 
3𝑥𝑥𝑥𝑥𝑥𝑥

3𝑥𝑥2−12𝑥𝑥  0f_ 
𝑥𝑥2− 4𝑥𝑥+ 4

𝑥𝑥−2  

 

cEof; 11.1

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

1.  s_ 3       v_ y       u_ ±2      3_ 4         ª_ ±4      r_ ±7 
     

2.  s_ 34𝑎𝑎 v_ 𝑥𝑥2𝑦𝑦 u_ 𝑎𝑎+𝑏𝑏𝑎𝑎−𝑏𝑏 3_ 5(𝑎𝑎+3)4  ª_ (𝑥𝑥−3)
2

2  
 
 r_  𝑥𝑥+3𝑥𝑥−3 5_ 

𝑎𝑎+2
𝑎𝑎−4 h_ 𝑥𝑥+4𝑥𝑥+2  -em_ 2𝑥𝑥+32𝑥𝑥−3 -`_ 𝑥𝑥−3𝑥𝑥+4  

 

 6_ 
𝑥𝑥+2
𝑥𝑥+3 7_ 

𝑥𝑥−3
𝑥𝑥−1 8_

𝑥𝑥+1
𝑥𝑥−5 9_ 

𝑦𝑦𝑦𝑦
𝑥𝑥−4 0f_ x-2 

 

1.

pQ/ 
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lj|mofsnfk 2

lbOPsf lahLo leGgx¿sf] ;/n ug'{xf];\ . ;/n ubf{ ckgfOg] k|lj|mofsf af/]df ;fyL;Fu 
5nkmn ug'{xf];\ .

-s_ 
2
3  + 

4
3              -v_ 

a
x  + 

b
x  	           -u_ 

x
x – y  – 

y
x – y  

dfly plNnlvt leGgx¿nfO{ ;/n ubf{ leGgsf] x/ ;dfg jf c;dfg s] 5 Tof] x]/L 
;/n ug'{k5{ . olb x/ ;dfg ePdf c+zx¿sf] cfjZos lj|mof dfq u/]/ Pp6f x/ 
n]v] k'U5 eg] c;dfg x/ ePdf ltgLx¿sf] x/ ;dfg agfpg'k5{ .

h:t} M 

-s_ 
2
3  + 

4
3   oL ;dfg x/ ePsf leGg x'g\ . To;}n],

	
2
3  + 

4
3    		  [Pp6f dfq x/ /fv]/ c+zdf hf]8 lj|mof ul/of] . ]

	 = 
2 + 4

3  

	 = 
6
3   = 2

-v_ 
a
x  + 

b
x    

     oxfF  
a
x  + 

b
x    oL ;dfg x/ ePsf leGg x'g\ . To;}n], 

	 = 
a + b

x  		  [Pp6f dfq x/ /fv]/ c+zdf hf]8 lj|mof ul/of] . ]

 -u_ 
x

x – y  – 
y

x – y  

11.2	;dfg x/ ePsf aLhLo leGgsf] hf]8 / 36fp  (Addition 
and subtraction of Algebraic Fraction having same 
Denominator)
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	 = 
x

x – y  – 
y

x – y     	  [Pp6f dfq x/ /fv]/ c+zdf 36fp lj|mof ul/of] . ]

	 =  x – y
x – y

  = 1	

olb lahLo leGgsf] x/ ;dfg 5 eg] c+zx¿sf] dfq hf]8 jf 36fp ul/G5 . 
x/nfO{ h:tfsf] To:t} /fVg] ;/n u/L Go"gtd kbdf n}hfg' kb{5 .

pbfx/0f 1  

;/n ug'{xf];\ M

-s_ 
x

a + b  – 
y

a + b 		  -v_ 
3a

a + 3  + 
9

a + 3

;dfwfg 

-s_ oxfF, 
x

a + b  – 
y

a + b 	

	 =	 
x – y
a + b  

-v_ 
3a

a + 3  + 
9

a + 3

	 =   
3a + 9
a + 3  	

	 =   
3(a + 3)

a + 3  	
	 =   3
pbfx/0f 2  

;/n ug'{xf];\ M

-s_ 
x2

x + y  – 
y2

x + y 		  -v_ 
a2

a – 3  + 
6a + 9
a – 3

;dfwfg 

	 -s_ oxfF, 
x2

x + y  – 
y2

x + y 		
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	 = 
x2 – y2

x + y

	 = 
(x + y) (x – y)

x + y

	 = (x – y)

-v_ 
a2

a – 3  + 
6a + 9
a – 3

	 = 
(a2 + 6a + 9)

a – 3

	 = 
a2 + 2 × a × 3 + 32

(a – 3)

		  = 
(a + 3)2

(a – 3)  

s_ 
2𝑎𝑎
 𝑦𝑦 + 3𝑏𝑏

𝑦𝑦   v_ 
5𝑝𝑝
 𝑟𝑟2 + 7𝑞𝑞

𝑟𝑟2   u_ 
5𝑎𝑎
6𝑏𝑏 − 𝑎𝑎

6𝑏𝑏
  

 

        3_ 
3

𝑥𝑥+2 − 2  
𝑥𝑥+2  ª_ 

𝑥𝑥+1
2 + 𝑥𝑥+2

2   r_ 
𝑥𝑥+𝑦𝑦
𝑎𝑎+1 − 𝑦𝑦

𝑎𝑎 +1 
 

5_ 
6

𝑦𝑦−3 − 3𝑦𝑦
𝑦𝑦−3 h_ 

3𝑥𝑥
𝑥𝑥+1 + 3

𝑥𝑥 +1  em_ 
𝑚𝑚𝑚𝑚

𝑚𝑚+𝑛𝑛 −  𝑚𝑚𝑚𝑚
𝑚𝑚+𝑛𝑛 

 

cEof; 11.2

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

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

s_ 
(𝑥𝑥+2)
(𝑥𝑥+3) + (𝑥𝑥−2)

(𝑥𝑥+3)   v_ 
3𝑥𝑥+1
𝑥𝑥2+2 − 𝑥𝑥+1

𝑥𝑥2+2   u_ 
𝑦𝑦−15
𝑦𝑦2−9 + 18

𝑦𝑦2−9
 

 

        3_ 
𝑎𝑎𝑥𝑥2+𝑏𝑏𝑏𝑏 

𝑥𝑥 + 𝑎𝑎 + 𝑐𝑐
𝑥𝑥 + 𝑎𝑎   ª_ 

𝑥𝑥2−4𝑥𝑥
𝑥𝑥2−4 − 4

𝑥𝑥2−4  r_ 
𝑦𝑦2+3𝑦𝑦
𝑦𝑦 + 3 + 5𝑦𝑦+15

𝑦𝑦+3  

 

5_ 
5𝑝𝑝2

4−𝑝𝑝 −  35𝑝𝑝−60
4−𝑝𝑝    h_ 

𝑝𝑝4

(𝑝𝑝+3)2 + 81−18𝑝𝑝2

(𝑝𝑝+3)2   
  

em_ 
3𝑥𝑥2

𝑥𝑥+𝑦𝑦 + 6𝑥𝑥𝑥𝑥 + 3𝑦𝑦2

𝑥𝑥+𝑦𝑦    ~f_ 
𝑎𝑎2+𝑏𝑏2

(𝑎𝑎−𝑏𝑏)2 − 2𝑎𝑎𝑎𝑎
(𝑎𝑎−𝑏𝑏)2 

  

6_ 
𝑚𝑚2

𝑚𝑚2+5𝑚𝑚+6 + 2𝑚𝑚
𝑚𝑚2+5𝑚𝑚+6   7_ 

𝑥𝑥2

𝑥𝑥2−4𝑥𝑥+3 − 3𝑥𝑥
𝑥𝑥2−4𝑥𝑥+3 
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s_ 2𝑎𝑎+3𝑏𝑏𝑦𝑦  v_ 5𝑝𝑝+7𝑞𝑞𝑟𝑟2  u_ 2𝑎𝑎3𝑏𝑏 3_ 1
𝑥𝑥+2 ª_ 2𝑥𝑥+32  

 

r_  𝑥𝑥
𝑎𝑎+1 5_ 

6−3𝑦𝑦
𝑦𝑦−3  h_ 3  -em_ 0  

1.

s_ 2𝑥𝑥
𝑥𝑥+3  v_ 2𝑥𝑥

𝑥𝑥2+2  u_ 1
𝑦𝑦−3  3_ 𝑎𝑎𝑥𝑥2+𝑏𝑏𝑏𝑏+𝑐𝑐

𝑥𝑥+𝑎𝑎   
 
ª_ 𝑥𝑥−2

𝑥𝑥+2  r_  𝑦𝑦 + 5  5_ 15 − 5𝑝𝑝 h_ (p – 3)2    

 

 -em_ 3(x + y) -`_ 1  6_ 
𝑚𝑚

𝑚𝑚+3 7_ 
𝑥𝑥

𝑥𝑥−1 
 

2.

lj|mofsnfk 3

tn lbOPsf lahLo leGgx¿sf] ;/n ug'{xf];\ . ;/n ubf{ cKgfOg] k|lj|mofsf af/]df 
;fyL;Fu 5nkmn ug'{xf];\ .

11.3	c;dfg x/ ePsf aLhLo leGgsf] hf]8 / 36fp  (Addition 
and subtraction of Algebraic Fraction having Different 
Denominator)

s_ 
(𝑥𝑥+2)
(𝑥𝑥+3) + (𝑥𝑥−2)

(𝑥𝑥+3)   v_ 
3𝑥𝑥+1
𝑥𝑥2+2 − 𝑥𝑥+1

𝑥𝑥2+2   u_ 
𝑦𝑦−15
𝑦𝑦2−9 + 18

𝑦𝑦2−9
 

 

        3_ 
𝑎𝑎𝑥𝑥2+𝑏𝑏𝑏𝑏 

𝑥𝑥 + 𝑎𝑎 + 𝑐𝑐
𝑥𝑥 + 𝑎𝑎   ª_ 

𝑥𝑥2−4𝑥𝑥
𝑥𝑥2−4 − 4

𝑥𝑥2−4  r_ 
𝑦𝑦2+3𝑦𝑦
𝑦𝑦 + 3 + 5𝑦𝑦+15

𝑦𝑦+3  

 

5_ 
5𝑝𝑝2

4−𝑝𝑝 −  35𝑝𝑝−60
4−𝑝𝑝    h_ 

𝑝𝑝4

(𝑝𝑝+3)2 + 81−18𝑝𝑝2

(𝑝𝑝+3)2   
  

em_ 
3𝑥𝑥2

𝑥𝑥+𝑦𝑦 + 6𝑥𝑥𝑥𝑥 + 3𝑦𝑦2

𝑥𝑥+𝑦𝑦    ~f_ 
𝑎𝑎2+𝑏𝑏2

(𝑎𝑎−𝑏𝑏)2 − 2𝑎𝑎𝑎𝑎
(𝑎𝑎−𝑏𝑏)2 

  

6_ 
𝑚𝑚2

𝑚𝑚2+5𝑚𝑚+6 + 2𝑚𝑚
𝑚𝑚2+5𝑚𝑚+6   7_ 

𝑥𝑥2

𝑥𝑥2−4𝑥𝑥+3 − 3𝑥𝑥
𝑥𝑥2−4𝑥𝑥+3 

 
pQ/ 
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-s_ 
2
3  + 

4
5       -v_ 

a
x  + 

b
y       -u_ 

x
x – y  – 

y
x + y     -3_ 

1
x – y  – 

x
x2 – y2  

dfly plNnlvt leGgx¿nfO{ ;/n ubf{ leGgsf] x/ ;dfg jf c;dfg s] 5 Tof] x]l/ 
;/n ug'{k5{ . olb x/ ;dfg ePdf c+zx¿sf] cfjZos lj|mof dfq u/]/ Pp6f x/ 
n]v] k'U5 eg] c;dfg x/ ePdf klxnf ltgLx¿sf] x/ ;dfg ug'{k5{ . 

h:t}M 

-s_ 
2
3  + 

4
5   df x/ c;dfg 5g\ . ca ;dfg x/ ePsf leGg agfpgsf nflu,

	 = 
2 × 5
3 × 5   + 

4 × 3
4 × 3  	 [Pp6f leGgsf] x/n] csf]{ leGgsf] x/ / c+znfO{ u'0fg  

	 			    u/]sf]]] ]
	 = 

10
15  + 

12
15  		  ca oL ;dfg x/ ePsf leGg eP . To;}n],

	 = 
10 + 12

15   	  [Pp6f dfq x/ /fv]/ c+zdf hf]8 lj|mof ul/of] . ]

	 = 
22
15  

-v_ 
a
x  + 

b
y   

     oxfF,  
a
x  + 

b
y   df x/ c;dfg 5g\ . ca ;dfg x/ ePsf leGg agfpgsf nflu,

	 = 
a × y
x × y   + 

b × x
y × x  	 [dflysf] h:t} u/L Pp6f leGgsf] x/n] csf]{ leGgsf] x/ /  

				     c+znfO{ u'0fg u/]sf]] ]
	 = 

ay
xy  + 

bx
xy  		  ca oL ;dfg x/ ePsf leGg eP . To;}n], 

	 = 
ay + bx

xy   	 = 
22
15  	  [Pp6f dfq x/ /fv]/ c+zdf hf]8 lj|mof ul/of] . ]

-u_ 
x

x – y  – 
y

x + y   df x/ c;dfg 5g\ . ca ;dfg x/ ePsf leGg agfpgsf nflu,

=  
x(x + y)

(x + y) (x – y)  – 
y(x – y)

(x + y) (x – y)  [Pp6f leGgsf] x/n] csf]{ leGgsf] x/ /  
					         c+znfO{ u'0fg u/]sf]]] ]
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=  
x(x + y) – y(x – y)

(x + y) (x – y)  

=  
x2+ xy – xy + y2

(x + y) (x – y)  

= 
x2 + y2

x2 – y2  

-3_ 
1

x – y  – 
x

x2 – y2   

=  
1 (x + y)

(x – y) (x + y)  – 
x

(x – y) (x + y)  

=   
x + y – x

(x – y) (x + y) 

=   
y

(x – y) (x + y) 

o;nfO{ o;/L klg ug{ ;lsG5 .

klxnf] leGgsf] x/ = (x - y)
bf];|f] leGgsf] x/ = (x - y)(x + y) 
n=;= = (x - y)(x + y) 

ca o;sf] ;/n ubf{ 

[df x/ c;dfg 5g\ . ca ;dfg x/ ePsf] leGg 
agfpgsf nflu, ]

= 
1

𝑥𝑥−𝑦𝑦 -  𝑥𝑥
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)  

= 
1(𝑥𝑥 + 𝑦𝑦)

(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦) -  
𝑥𝑥

(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)   

= 𝑥𝑥 + 𝑦𝑦 − 𝑥𝑥
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)  

= 𝑦𝑦 
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦) 

 

= (𝑥𝑥 + 𝑦𝑦) − 𝑥𝑥
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)   

  

= (𝑥𝑥 + 𝑦𝑦) − 𝑥𝑥
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)     

= 𝑦𝑦
(𝑥𝑥−𝑦𝑦)(𝑥𝑥+𝑦𝑦)  

[ leGgsf] x/df n=;= /fvL leGgsf] x/n] n=;= nfO{ 
efu u/]/ ;f]xL leGgsf] c+znfO{ u'0fg u/]sf]] .]

      x/ a/fa/ agfpg 
klxnf] leGgsf] x/ = (x - y)        × (x + y) 
bf];|f] leGgsf] x/ = (x - y)(x + y)    × 1 
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aLhLo leGgsf] ;/n ubf{, 

-s_ 	 aLhLo leGgsf] x/ c;dfg ePdf ;a}eGbf klxnf x/x¿ ;dfg agfO{ ;/n  
	 ug'{kg]{ /x]5 .

	 jf 

-v_ 	 aLhLo leGgsf x/x¿sf] n3'Qd ;dfkjTo{ -n=;=_ lgsfn]/ leGgsf] x/df  
	 n=;= /fvL leGgsf] x/n] n=;= nfO{ efu u/L efukmnn] ;f]xL leGgsf]  
	 c+znfO{ u'0fg u/L ;/n ug'{kg]{ /x]5 . cGTodf leGgnfO{ Go"gtd kbdf n}hfg' kb{5 .

pbfx/0f 1  

;/n ug'{xf];\ M

-s_ 
x
3  + 

x
2  	 	 -v_ 

x + 3
x – 2  + 

x + 2
x – 3  

;dfwfg 

	 oxfF s_ 
x
3  + 

x
2  

        = 
𝑥𝑥×2
3×2 +  𝑥𝑥×3

2×3 

 

       =  
2𝑥𝑥 + 3𝑥𝑥

6  

      = 5𝑥𝑥
6  

 

[ Pp6f leGgsf] x/n] 
csf]{ leGgsf] x/ / 
c+znfO{ u'0fg u/]sf]]] ]

a}slNks tl/sf 

   
𝑥𝑥
3 + 𝑥𝑥

2 

3 / 2 sf] n=;= = 3 × 2 = 6 

 = 
𝑥𝑥×2
3×2 +  𝑥𝑥×3

2×3 

   = 
2𝑥𝑥 + 3𝑥𝑥

6  

   = 5𝑥𝑥
6  

 

a}slNks tl/sf 

   
𝑥𝑥
3 + 𝑥𝑥

2 

3 / 2 sf] n=;= = 3 × 2 = 6 

 = 
𝑥𝑥×2
3×2 +  𝑥𝑥×3

2×3 

   = 
2𝑥𝑥 + 3𝑥𝑥

6  

   = 5𝑥𝑥
6  

 

-v_ 
𝑥𝑥+3
𝑥𝑥−2 − 𝑥𝑥 +2

𝑥𝑥−3 

 

= (𝑥𝑥+3)(𝑥𝑥−3)
(x – 2)(x – 3) − (𝑥𝑥+2)(𝑥𝑥−2)

(𝑥𝑥 – 3)(x – 2) 

= (𝑥𝑥2 −9)
(x – 2)(x – 3) − 𝑥𝑥2−4

(𝑥𝑥 – 3)(x – 2) 

 = (𝑥𝑥2 −9)−(𝑥𝑥2−4)
(x – 3) (x – 2)  

= 𝑥𝑥2−9−𝑥𝑥2+4
(x – 3) (x – 2)   

= −5
(x – 3) (x – 2)  

a}slNks tl/sf 
 

 
𝑥𝑥+3
𝑥𝑥−2 − 𝑥𝑥 +2

𝑥𝑥−3 

(x - 2) / (x - 3) sf] n=;=  
= (x - 2)(x - 3) 

 

= (𝑥𝑥+3)(𝑥𝑥−3)− (𝑥𝑥+2)(𝑥𝑥−2)
(x – 2)(x – 3)   

= (𝑥𝑥2 −9)−(𝑥𝑥2−4)
(x – 3) (x – 2)  

= 𝑥𝑥2−9−𝑥𝑥2+4
(x – 3) (x – 2)   

= −5
(x – 3) (x – 2)  
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pbfx/0f 2  

;/n ug'{xf];\ M

-s_  
𝑥𝑥

𝑥𝑥2+3𝑥𝑥+2 − 2
𝑥𝑥2−1 

 

    = 𝑥𝑥
(𝑥𝑥+1)(𝑥𝑥+2) − 2

(𝑥𝑥+1)(𝑥𝑥−1)  

 

    = 𝑥𝑥(𝑥𝑥−1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) − 2(𝑥𝑥+2)

(𝑥𝑥+1)(𝑥𝑥−1)(𝑥𝑥+2)   

    = 𝑥𝑥(𝑥𝑥−1)−2(𝑥𝑥+2)
 (𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−𝑥𝑥− 2𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−3𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = (𝑥𝑥−4)(𝑥𝑥+1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1)  

    =  (𝑥𝑥−4)
(𝑥𝑥+2)(𝑥𝑥−1) 

 

;dfwfg 

	 oxfF  
𝑥𝑥

𝑥𝑥2+3𝑥𝑥+2 − 2
𝑥𝑥2−1 

 

    = 𝑥𝑥
(𝑥𝑥+1)(𝑥𝑥+2) − 2

(𝑥𝑥+1)(𝑥𝑥−1)  

 

    = 𝑥𝑥(𝑥𝑥−1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) − 2(𝑥𝑥+2)

(𝑥𝑥+1)(𝑥𝑥−1)(𝑥𝑥+2)   

    = 𝑥𝑥(𝑥𝑥−1)−2(𝑥𝑥+2)
 (𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−𝑥𝑥− 2𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−3𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = (𝑥𝑥−4)(𝑥𝑥+1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1)  

    =  (𝑥𝑥−4)
(𝑥𝑥+2)(𝑥𝑥−1) 

 

 
𝑥𝑥

𝑥𝑥2+3𝑥𝑥+2 − 2
𝑥𝑥2−1 

 

    = 𝑥𝑥
(𝑥𝑥+1)(𝑥𝑥+2) − 2

(𝑥𝑥+1)(𝑥𝑥−1)  

 

    = 𝑥𝑥(𝑥𝑥−1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) − 2(𝑥𝑥+2)

(𝑥𝑥+1)(𝑥𝑥−1)(𝑥𝑥+2)   

    = 𝑥𝑥(𝑥𝑥−1)−2(𝑥𝑥+2)
 (𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−𝑥𝑥− 2𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−3𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = (𝑥𝑥−4)(𝑥𝑥+1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1)  

    =  (𝑥𝑥−4)
(𝑥𝑥+2)(𝑥𝑥−1) 

 

-v_ 
𝑥𝑥+3
𝑥𝑥−2 − 𝑥𝑥 +2

𝑥𝑥−3 

 

= (𝑥𝑥+3)(𝑥𝑥−3)
(x – 2)(x – 3) − (𝑥𝑥+2)(𝑥𝑥−2)

(𝑥𝑥 – 3)(x – 2) 

= (𝑥𝑥2 −9)
(x – 2)(x – 3) − 𝑥𝑥2−4

(𝑥𝑥 – 3)(x – 2) 

 = (𝑥𝑥2 −9)−(𝑥𝑥2−4)
(x – 3) (x – 2)  

= 𝑥𝑥2−9−𝑥𝑥2+4
(x – 3) (x – 2)   

= −5
(x – 3) (x – 2)  

a}slNks tl/sf 
 

 
𝑥𝑥+3
𝑥𝑥−2 − 𝑥𝑥 +2

𝑥𝑥−3 

(x - 2) / (x - 3) sf] n=;=  
= (x - 2)(x - 3) 

 

= (𝑥𝑥+3)(𝑥𝑥−3)− (𝑥𝑥+2)(𝑥𝑥−2)
(x – 2)(x – 3)   

= (𝑥𝑥2 −9)−(𝑥𝑥2−4)
(x – 3) (x – 2)  

= 𝑥𝑥2−9−𝑥𝑥2+4
(x – 3) (x – 2)   

= −5
(x – 3) (x – 2)  

 

klxnf] cleAo~hs  
x2 + 3x + 2 
= x2 + 2x + x + 2 
= x (x + 2) + 1(x + 2) 
= (x + 2)(x + 1) 
bf];|f] cleAo~hs  
x2 - 1 = (x + 1) (x - 1) 
 
x2 – 1 = (x + 1)(x – 1)
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     x/ a/fa/ agfpg 
klxnf] leGgsf] x/ = (x + 2)(x + 1) × (x - 1) 
bf];|f] leGgsf] x/ = (x - 1)(x + 1)       × (x + 2) 
 

a}slNks tl/sf 
 

= 𝑥𝑥
(𝑥𝑥+1)(𝑥𝑥+2) − 2

(𝑥𝑥+1)(𝑥𝑥−1)  

(x + 1)(x + 2) / (x + 1)(x - 1) sf] n=;=  

= (x + 1)(x - 1)(x + 2) 

    = 𝑥𝑥(𝑥𝑥−1)−2(𝑥𝑥+2)
 (𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−𝑥𝑥− 2𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−3𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = (𝑥𝑥−4)(𝑥𝑥+1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1)  

    =  (𝑥𝑥−4)
(𝑥𝑥+2)(𝑥𝑥−1) 

 

j}slNks tl/sf

a}slNks tl/sf 
 

= 𝑥𝑥
(𝑥𝑥+1)(𝑥𝑥+2) − 2

(𝑥𝑥+1)(𝑥𝑥−1)  

(x + 1)(x + 2) / (x + 1)(x - 1) sf] n=;=  

= (x + 1)(x - 1)(x + 2) 

    = 𝑥𝑥(𝑥𝑥−1)−2(𝑥𝑥+2)
 (𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−𝑥𝑥− 2𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = 𝑥𝑥2−3𝑥𝑥−4
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1) 

    = (𝑥𝑥−4)(𝑥𝑥+1)
(𝑥𝑥+1)(𝑥𝑥+2)(𝑥𝑥−1)  

    =  (𝑥𝑥−4)
(𝑥𝑥+2)(𝑥𝑥−1) 

 

    x2 – 3x – 4
= x2 – 4x + x – 4
= x(x – 4) + 1(x – 4)
= (x – 4) (x + 1)

s_ 
𝑎𝑎
 3 + 𝑎𝑎

4 v_ 
2
 𝑥𝑥 + 3

2𝑥𝑥 u_ 
1

2𝑎𝑎 − 1
3𝑎𝑎

  

 

        3_ 
3𝑥𝑥
2𝑦𝑦 − 2𝑥𝑥  

3𝑦𝑦  ª_ 
2

𝑎𝑎𝑎𝑎 + 3
2𝑏𝑏𝑏𝑏 r_ 

4
𝑎𝑎𝑎𝑎 −  3

𝑏𝑏𝑏𝑏 

 

5_ 4𝑥𝑥 + 3𝑥𝑥
7  h_ 

𝑥𝑥2

4 + 𝑦𝑦2

3  em_ 
2
𝑎𝑎 − 3

𝑎𝑎𝑎𝑎 
 

        ~f_ 
3
7 − 5  

3𝑦𝑦 6_ 
𝑥𝑥2

𝑦𝑦 −  4𝑦𝑦 7_ 
𝑥𝑥

2−𝑥𝑥 − 2−𝑥𝑥
𝑥𝑥  

 

cEof; 11.3

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



170 ul0ft, sIff *

pQ/ 

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

s_ 7𝑎𝑎12  v_ 72𝑥𝑥  u_ 16𝑎𝑎  3_ 5𝑥𝑥6𝑦𝑦  
 

ª_ 4𝑐𝑐+3𝑎𝑎2𝑎𝑎𝑎𝑎𝑎𝑎  r_  4𝑏𝑏−3𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  5_ 
31𝑥𝑥
7   h_ 

3𝑥𝑥2+4𝑦𝑦2
12   

  
 

 -em_ 
2𝑏𝑏−3
𝑎𝑎𝑎𝑎  -`_ 9𝑦𝑦−3521𝑦𝑦   6_ 

𝑥𝑥2−4𝑦𝑦2
𝑦𝑦   7_ 4𝑥𝑥−42𝑥𝑥−𝑥𝑥2 

 
 

1.

2.

s_ 
2

 𝑥𝑥−𝑦𝑦 + 3
𝑥𝑥+𝑦𝑦 v_ 

1
 𝑎𝑎−𝑏𝑏 − 1

𝑎𝑎+𝑏𝑏 u_ 
2

𝑝𝑝−2𝑞𝑞 + 1
𝑝𝑝+2𝑞𝑞

  

 

        3_ 
𝑥𝑥

2(𝑥𝑥−2) − 1  
(𝑥𝑥−2) ª_ 

𝑎𝑎
𝑎𝑎 + 𝑏𝑏 + 𝑏𝑏

𝑎𝑎−𝑏𝑏 r_ 
3

𝑥𝑥−𝑎𝑎 + 4
𝑥𝑥+𝑎𝑎 

 

5_ 
𝑥𝑥

𝑥𝑥2−1 + 1
𝑥𝑥−1 h_ 

𝑥𝑥+3
𝑥𝑥−5 − 𝑥𝑥+5

𝑥𝑥 − 3 em_ 
𝑥𝑥+7
𝑥𝑥−7 − 𝑥𝑥

7−𝑥𝑥 
 

        ~f_ 
2𝑥𝑥+1

6 +  2𝑥𝑥 6_ 
𝑥𝑥

2(𝑥𝑥+𝑦𝑦) − 2
3(𝑥𝑥+𝑦𝑦)  7_ 

1
𝑥𝑥+ 6 − 𝑥𝑥

𝑥𝑥+9 

 

8_ 
𝑥𝑥+2

𝑥𝑥2+𝑥𝑥 − 3
𝑥𝑥2−𝑥𝑥 −2  9_ 

1
𝑥𝑥−3 + 3𝑥𝑥−5

𝑥𝑥2 −5𝑥𝑥+ 6  
 

0f_ 
2𝑥𝑥−1

𝑥𝑥2+4𝑥𝑥 − 𝑥𝑥−2
𝑥𝑥2+2𝑥𝑥−8  t_ 

2𝑎𝑎
𝑎𝑎−1 − 𝑎𝑎2+3

𝑎𝑎2−1   
 

y_ 
𝑎𝑎2+𝑏𝑏2

𝑎𝑎2−𝑏𝑏2 − 𝑎𝑎−𝑏𝑏
𝑎𝑎+𝑏𝑏   b_ 

𝑎𝑎
𝑎𝑎2+3𝑎𝑎 + 2 − 2

𝑎𝑎2−1 
 

2x

s_ 5𝑥𝑥−𝑦𝑦
(𝑥𝑥2−𝑦𝑦2) v_ 2𝑏𝑏

𝑎𝑎2−𝑏𝑏2 u_ 3𝑝𝑝+2𝑞𝑞𝑝𝑝2−4𝑞𝑞2 3_ 12  
 

ª_ 𝑎𝑎
2+𝑏𝑏2

𝑎𝑎2−𝑏𝑏2 r_  7𝑥𝑥−𝑎𝑎𝑥𝑥2−𝑎𝑎2 5_ 
2𝑥𝑥+1
𝑥𝑥2−1 h_ 

16
(𝑥𝑥−5)(𝑥𝑥−3)  

  

-em_ 
2𝑥𝑥+7
𝑥𝑥−7  -`_ 14𝑥𝑥+16   6_ 

3𝑥𝑥−4
6(𝑥𝑥+𝑦𝑦) 7_ 

9−5𝑥𝑥−𝑥𝑥2
(𝑥𝑥+9)(𝑥𝑥+6) 

 

8_ 𝑥𝑥+4
𝑥𝑥2−2𝑥𝑥 9_  4𝑥𝑥−3

(𝑥𝑥−3)(𝑥𝑥−2) 0f_ 
𝑥𝑥−1

𝑥𝑥(𝑥𝑥+4) t_ 
𝑎𝑎+3
𝑎𝑎−1   

 

 -y_ 
2𝑎𝑎𝑎𝑎

𝑎𝑎2−𝑏𝑏2 -b_ 𝑎𝑎−4
(𝑎𝑎+2)(𝑎𝑎−1)  
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s_ 5𝑥𝑥−𝑦𝑦
(𝑥𝑥2−𝑦𝑦2) v_ 2𝑏𝑏

𝑎𝑎2−𝑏𝑏2 u_ 3𝑝𝑝+2𝑞𝑞𝑝𝑝2−4𝑞𝑞2 3_ 12  
 

ª_ 𝑎𝑎
2+𝑏𝑏2

𝑎𝑎2−𝑏𝑏2 r_  7𝑥𝑥−𝑎𝑎𝑥𝑥2−𝑎𝑎2 5_ 
2𝑥𝑥+1
𝑥𝑥2−1 h_ 

16
(𝑥𝑥−5)(𝑥𝑥−3)  

  

-em_ 
2𝑥𝑥+7
𝑥𝑥−7  -`_ 14𝑥𝑥+16   6_ 

3𝑥𝑥−4
6(𝑥𝑥+𝑦𝑦) 7_ 

9−5𝑥𝑥−𝑥𝑥2
(𝑥𝑥+9)(𝑥𝑥+6) 

 

8_ 𝑥𝑥+4
𝑥𝑥2−2𝑥𝑥 9_  4𝑥𝑥−3

(𝑥𝑥−3)(𝑥𝑥−2) 0f_ 
𝑥𝑥−1

𝑥𝑥(𝑥𝑥+4) t_ 
𝑎𝑎+3
𝑎𝑎−1   

 

 -y_ 
2𝑎𝑎𝑎𝑎

𝑎𝑎2−𝑏𝑏2 -b_ 𝑎𝑎−4
(𝑎𝑎+2)(𝑎𝑎−1)  

lj|mofsnfk 5

lbOPsf k|Zgx¿ ;d"xdf 5nkmn u/L ;dfwfg ug'{xf];\ M

11.4	aLhLo leGgsf] u'0fg / efu (Multiplication and Division 
of Algebraic Fraction)

-s_ 
3
4 nfO{  

2
3   n]] u'0fg ubf{ slt x'G5 < 

-v_ 
𝑎𝑎2−𝑏𝑏2

𝑎𝑎2+𝑎𝑎𝑎𝑎  nfO{ 
𝑎𝑎2

𝑎𝑎𝑎𝑎 −𝑏𝑏2   n] u'0fg ubf{ slt x'G5 <  

-u_ 
4
5 nfO{  

2
3   n]] efu ubf{ x'G5 < 

-3_ 
𝑎𝑎2−𝑏𝑏2

𝑏𝑏2  nfO{ 𝑎𝑎
2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎  n] efu ubf{ slt x'G5 < 

oxfF, -s_ 
3
4 nfO{  

2
3   n]] u'0fg ubf{ 

3
4 × 

2
3 = 3×2

4×3 = 12 
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-v_  
𝑎𝑎2−𝑏𝑏2
𝑎𝑎2+𝑎𝑎𝑎𝑎  nfO{ 

𝑎𝑎2
𝑎𝑎𝑎𝑎 −𝑏𝑏2   n] u'0fg ubf{, 

= 
𝑎𝑎2−𝑏𝑏2
𝑎𝑎2+𝑎𝑎𝑎𝑎  × 

𝑎𝑎2
𝑎𝑎𝑎𝑎 −𝑏𝑏2    

= (𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)×𝑎𝑎2
𝑎𝑎(𝑎𝑎+𝑏𝑏)×𝑏𝑏(𝑎𝑎−𝑏𝑏)  

                       = 
𝑎𝑎
𝑏𝑏 

 
leGgx¿ lar u'0fg ubf{ c+z;Fu c+z / x/;Fu x/n] u'0fg ug'{kg]{ /x]5 .

-u_ 
4
5 nfO{  

2
3   n]] efu ubf{  

 

= 45 ÷ 
2
3    

s'g} klg ;ª\VofnfO{ 1 n] efu ubf{ efukmn / efHo Pp6} x'G5 .  

= 45  ×  32  ÷ 
2
3   ×  32  -efhsnfO{ 1 agfOPsf]_ 

= 45  ×  32  ÷ 1 

= 45  ×  32   

= 
6
5 

 -3_ 
𝑎𝑎2−𝑏𝑏2
𝑏𝑏2  nfO{ 𝑎𝑎

2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎  n] efu ubf{  

𝑎𝑎2−𝑏𝑏2
𝑏𝑏2 ÷ 𝑎𝑎2+𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎   

 

= (𝑎𝑎
2−𝑏𝑏2)
𝑏𝑏2   × 

𝑎𝑎𝑎𝑎
𝑎𝑎2 + 𝑎𝑎𝑎𝑎 ÷ 

𝑎𝑎2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎  × 

𝑎𝑎𝑎𝑎
𝑎𝑎2 + 𝑎𝑎𝑎𝑎     -efhsnfO{ 1 agfOPsf]_ 

 

= (𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)
𝑏𝑏2 × 𝑎𝑎𝑎𝑎

𝑎𝑎(𝑎𝑎+𝑏𝑏) ÷ 1 

= (𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)
𝑏𝑏2 × 𝑎𝑎𝑎𝑎

𝑎𝑎(𝑎𝑎+𝑏𝑏)  

= (𝑎𝑎−𝑏𝑏)
𝑏𝑏  
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-3_ 
𝑎𝑎2−𝑏𝑏2

𝑏𝑏2  nfO{ 𝑎𝑎
2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎  n] efu ubf{  

𝑎𝑎2−𝑏𝑏2

𝑏𝑏2 ÷ 𝑎𝑎2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎   

 

= (𝑎𝑎2−𝑏𝑏2)
𝑏𝑏2   × 

𝑎𝑎𝑎𝑎
𝑎𝑎2 + 𝑎𝑎𝑎𝑎 ÷ 

𝑎𝑎2+𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎  × 

𝑎𝑎𝑎𝑎
𝑎𝑎2 + 𝑎𝑎𝑎𝑎     -efhsnfO{ 1 agfOPsf]_ 

 

= (𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)
𝑏𝑏2 × 𝑎𝑎𝑎𝑎

𝑎𝑎(𝑎𝑎+𝑏𝑏) ÷ 1 

= (𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)
𝑏𝑏2 × 𝑎𝑎𝑎𝑎

𝑎𝑎(𝑎𝑎+𝑏𝑏)  

= (𝑎𝑎−𝑏𝑏)
𝑏𝑏  

 
s'g} leGgnfO{ csf]{ leGgn] efu ubf{ / efhs leGgsf] Ao'tj|mdn] pSt leGgnfO{ 
u'0fg ubf{ Pp6} glthf cfpg] /x]5 . cyf{t s'g} leGgnfO{ csf]{ leGgn] efu ubf{ 
efu lrx\gnfO{ u'0fg lrx\gdf kl/jt{g u/]/ efhs leGgsf] x/nfO{ c+z / c+znfO{ 
x/ agfO ;/n ug'{ kg]{ /x]5 .

pbfx/0f 1  

;/n ug'{xf];\ M

-s_  
4

𝑥𝑥2+3𝑥𝑥+2 ÷ 2
𝑥𝑥2−1 

;dfwfg 

	 oxfF,  
4

𝑥𝑥2+3𝑥𝑥+2 ÷ 2
𝑥𝑥2−1 

= 
4

𝑥𝑥2+3𝑥𝑥+2  ×  𝑥𝑥
2−1
2    

= 4
(𝑥𝑥+2)(𝑥𝑥+1) × (𝑥𝑥+1)(𝑥𝑥−1)

2  

= 2
(𝑥𝑥+2) ×  (𝑥𝑥−1)

1        

= 2(𝑥𝑥−1)
(𝑥𝑥+2)  

 

klxnf] x/ 
x2 + 3x + 2 
= x2 + 2x + x + 2 
= x (x + 2) + 1(x + 2) 
= (x + 2)(x + 1) 
bf];|f] x/  
x2 - 1 = (x + 1) (x - 1) 
 

pbfx/0f 2  

;/n ug'{xf];\ M

-s_  
𝑥𝑥2−6𝑥𝑥+9
𝑥𝑥2+3𝑥𝑥+2 ÷ 𝑥𝑥2−5𝑥𝑥+6

𝑥𝑥2−𝑥𝑥−2  

;dfwfg 

	 oxfF,  
𝑥𝑥2−6𝑥𝑥+9
𝑥𝑥2+3𝑥𝑥+2 ÷ 𝑥𝑥2−5𝑥𝑥+6

𝑥𝑥2−𝑥𝑥−2  

dflysf] h:t} o;af6 s] lgisif{ lgsfNg'x'G5 <
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=  
𝑥𝑥2−6𝑥𝑥+9
𝑥𝑥2+3𝑥𝑥+2 × 𝑥𝑥2−𝑥𝑥−2

𝑥𝑥2−5𝑥𝑥+ 6 

=  
(𝑥𝑥−3)(𝑥𝑥−3)
(𝑥𝑥+1)(𝑥𝑥+2) ×  (𝑥𝑥−2)(𝑥𝑥+1)

(𝑥𝑥−2)(𝑥𝑥−3)  

=  
(𝑥𝑥−3)
(𝑥𝑥+2) 

 

x2 - 6x + 9 
= x2 - 2× x ×3  + 32 
= (x - 3)(x - 3) 
 
x2 - 5x + 6 
= x2 - 3x - 2x + 6 
= x(x - 3) - 2(x - 3) 
= (x- 3)(x - 2) 
 
x2 - x - 2 
= x2 - 2x + x - 2 
= x(x - 2) + 1(x - 2) 
= (x - 2)(x + 1) 

s_ 
𝑎𝑎2

 𝑏𝑏 × 2
𝑏𝑏  v_ 

3𝑥𝑥2

 4𝑦𝑦2 × 4𝑦𝑦
3𝑥𝑥  u_ 

7𝑎𝑎2𝑏𝑏
8𝑐𝑐 × 4𝑐𝑐2

14𝑎𝑎𝑏𝑏2
  

 

        3_ 
𝑥𝑥−𝑦𝑦
𝑥𝑥+𝑦𝑦 ×  𝑥𝑥  

𝑦𝑦   ª_ 
𝑎𝑎−3

3 × 6
𝑎𝑎−3   r_ 

𝑥𝑥−3
𝑥𝑥+2 × (𝑥𝑥+2)2

(𝑥𝑥−3)2 

 

s_ 
𝑎𝑎2

 𝑏𝑏2 ÷ 𝑎𝑎
𝑏𝑏  v_ 

3𝑥𝑥𝑥𝑥
 4𝑎𝑎𝑎𝑎 ÷ 6𝑦𝑦

5𝑏𝑏  u_ 
𝑥𝑥
7 ÷ 𝑥𝑥2

14
  

 

        3_ 
6𝑎𝑎2𝑏𝑏
7𝑥𝑥2𝑦𝑦 ÷ 6𝑎𝑎𝑏𝑏2

7𝑦𝑦2
  ª_ 

𝑎𝑎2−𝑏𝑏2

𝑎𝑎 ÷ 𝑎𝑎−𝑏𝑏
𝑏𝑏

  r_ 
𝑥𝑥2−1

𝑦𝑦2 ÷ 𝑥𝑥−1  
𝑦𝑦

  

 

s_ 
𝑥𝑥2−𝑦𝑦2
𝑥𝑥+𝑦𝑦 × 𝑥𝑥+𝑦𝑦

(𝑥𝑥−𝑦𝑦)2 v_ 
𝑥𝑥2+2𝑥𝑥𝑥𝑥+𝑦𝑦2

𝑥𝑥2−𝑦𝑦2 × 𝑥𝑥−𝑦𝑦
𝑥𝑥+𝑦𝑦  

 

u_ 
𝑥𝑥2−4𝑥𝑥+4
3𝑦𝑦−𝑥𝑥𝑥𝑥 × 4𝑥𝑥−12

𝑥𝑥−2  3_ 
𝑎𝑎2−𝑏𝑏2

𝑎𝑎2+2𝑎𝑎+𝑎𝑎𝑎𝑎+2𝑏𝑏 ×
𝑎𝑎+2
𝑎𝑎+3  

 

ª_ 
𝑦𝑦2+10𝑦𝑦+24
𝑦𝑦2+2𝑦𝑦−8 × 𝑦𝑦−3

𝑦𝑦+6  r_ 
𝑥𝑥2−3𝑥𝑥−10
𝑥𝑥2−5𝑥𝑥+6 × 𝑏𝑏𝑏𝑏−3𝑏𝑏

𝑐𝑐𝑐𝑐−5𝑐𝑐 

 

5_ 
𝑥𝑥2−11+30
𝑥𝑥2−7𝑥𝑥+10 ×

5𝑥𝑥−10
𝑥𝑥2−8𝑥𝑥+12 h_ 

𝑥𝑥2−9
𝑥𝑥2+4𝑥𝑥 ×

𝑥𝑥2+2𝑥𝑥−8
𝑥𝑥2+𝑥𝑥−6  

 

 em_ 
𝑥𝑥2−5𝑥𝑥+6
𝑥𝑥2−6𝑥𝑥+9 ×

𝑥𝑥2−2𝑥𝑥−3
𝑥𝑥2−3𝑥𝑥+2   

 

cEof; 11.4

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

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

3.	 ;/n ug'{xf];\ M
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s_ 
𝑥𝑥2−𝑦𝑦2
𝑥𝑥+𝑦𝑦 × 𝑥𝑥+𝑦𝑦

(𝑥𝑥−𝑦𝑦)2 v_ 
𝑥𝑥2+2𝑥𝑥𝑥𝑥+𝑦𝑦2

𝑥𝑥2−𝑦𝑦2 × 𝑥𝑥−𝑦𝑦
𝑥𝑥+𝑦𝑦  

 

u_ 
𝑥𝑥2−4𝑥𝑥+4
3𝑦𝑦−𝑥𝑥𝑥𝑥 × 4𝑥𝑥−12

𝑥𝑥−2  3_ 
𝑎𝑎2−𝑏𝑏2

𝑎𝑎2+2𝑎𝑎+𝑎𝑎𝑎𝑎+2𝑏𝑏 ×
𝑎𝑎+2
𝑎𝑎+3  

 

ª_ 
𝑦𝑦2+10𝑦𝑦+24
𝑦𝑦2+2𝑦𝑦−8 × 𝑦𝑦−3

𝑦𝑦+6  r_ 
𝑥𝑥2−3𝑥𝑥−10
𝑥𝑥2−5𝑥𝑥+6 × 𝑏𝑏𝑏𝑏−3𝑏𝑏

𝑐𝑐𝑐𝑐−5𝑐𝑐 

 

5_ 
𝑥𝑥2−11+30
𝑥𝑥2−7𝑥𝑥+10 ×

5𝑥𝑥−10
𝑥𝑥2−8𝑥𝑥+12 h_ 

𝑥𝑥2−9
𝑥𝑥2+4𝑥𝑥 ×

𝑥𝑥2+2𝑥𝑥−8
𝑥𝑥2+𝑥𝑥−6  

 

 em_ 
𝑥𝑥2−5𝑥𝑥+6
𝑥𝑥2−6𝑥𝑥+9 ×

𝑥𝑥2−2𝑥𝑥−3
𝑥𝑥2−3𝑥𝑥+2   

 

s_ 
𝑥𝑥2−𝑦𝑦2

𝑥𝑥+𝑦𝑦 ÷ 𝑥𝑥−𝑦𝑦 
𝑥𝑥+𝑦𝑦   v_ 

𝑥𝑥2−5𝑥𝑥+6
𝑥𝑥2−9 ÷ 𝑥𝑥−3

𝑥𝑥+3  

 

  u_ 
𝑥𝑥2+12𝑥𝑥+36

𝑥𝑥2−16 ÷ 3𝑥𝑥+18
2𝑥𝑥2+8𝑥𝑥  3_ 

3𝑥𝑥2−4𝑥𝑥−7
3𝑥𝑥2−7𝑥𝑥 ÷ 𝑥𝑥2−1

𝑥𝑥−4   
 

 ª_ 
𝑥𝑥2+2𝑥𝑥−15

𝑥𝑥−2 ÷ 3(𝑥𝑥2+4𝑥𝑥−5)
𝑥𝑥2−3𝑥𝑥+2           r_ 

𝑥𝑥2+12𝑥𝑥+27
𝑥𝑥2+𝑥𝑥−6 ÷ 𝑥𝑥2+4𝑥𝑥−45

9(𝑥𝑥2−4𝑥𝑥−5) 

 

5_ 
𝑥𝑥𝑥𝑥−𝑥𝑥+2𝑦𝑦−2

3𝑦𝑦+2𝑥𝑥+𝑥𝑥𝑥𝑥+6 ÷ 𝑥𝑥𝑥𝑥−𝑥𝑥+5𝑦𝑦−5
𝑥𝑥2+8𝑥𝑥+15       h_ 

𝑦𝑦2+4𝑦𝑦−12
𝑦𝑦2−5𝑦𝑦+6 ÷ 𝑦𝑦2+3𝑦𝑦−18

𝑦𝑦2−9  

 

em_ 
𝑥𝑥2−8𝑥𝑥+15

𝑥𝑥2−14𝑥𝑥+45 ÷ 𝑥𝑥2−2𝑥𝑥−15
𝑥𝑥2−8𝑥𝑥−9        ~f_  

𝑎𝑎2+3𝑎𝑎+2
𝑎𝑎2−4𝑎𝑎−12 ÷ 𝑎𝑎2−𝑎𝑎−6

𝑎𝑎2−9𝑎𝑎+18 
 

4.	 ;/n ug'{xf];\ M
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s_ 2𝑎𝑎
2

𝑏𝑏2  v_ 𝑥𝑥𝑦𝑦  u_ 𝑎𝑎𝑎𝑎4𝑏𝑏 3_ 𝑥𝑥(𝑥𝑥−𝑦𝑦)𝑦𝑦(𝑥𝑥+𝑦𝑦) ª_ 2 r_  𝑥𝑥+2𝑥𝑥−3  

s_ 
2𝑥𝑥
5𝑦𝑦 × ( 2𝑦𝑦

 5 ÷ 𝑦𝑦
3 )   v_( 𝑥𝑥

(𝑥𝑥−1) − 1
(𝑥𝑥+1)) ÷ 𝑥𝑥−1

𝑥𝑥2−1  

 

 u_ ( 3𝑥𝑥
(𝑥𝑥−1) × 1

(𝑥𝑥+1)) ÷ 3
𝑥𝑥2−1 3_ 

𝑥𝑥−4
𝑥𝑥+4 × 𝑥𝑥−3

𝑥𝑥+3 ÷ 𝑥𝑥2−7𝑥𝑥+12
𝑥𝑥2+7𝑥𝑥+12  

 

ª_ (𝑎𝑎+𝑏𝑏
𝑎𝑎−𝑏𝑏 − 𝑎𝑎−𝑏𝑏

𝑎𝑎+𝑏𝑏) × 𝑎𝑎2−𝑏𝑏2

4𝑎𝑎𝑎𝑎   
 

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

 kl/of]hgf sfo{
	 rf}8fO (x - 2) PsfO / If]qkmn (x2 + 3x - 10) ju{ PsfO ePsf] Pp6f cfot 

5 . pxL rf}8fO ePsf] csf]{ cfotsf] If]qkmn (x2 + x - 6) ju{ PsfO 5 . 

	 -s_ b'j} cfotsf] nDafO slt slt x'g] /x]5, kQf nufpg'xf];\ .

	 -v_ b'O{cf]6f cfotnfO{ rf}8fOx¿;Fu} ldnfP/ /fVg] xf] eg] hDdf nDafO slt 
x'G5 < rf6{k]k/df lrq agfO{ sIffsf]7fdf k|:t't ug'{xf];\ .

s_ 𝑎𝑎𝑏𝑏 v_ 5𝑥𝑥8𝑎𝑎 u_ 2𝑥𝑥 3_ 𝑎𝑎𝑎𝑎𝑏𝑏𝑥𝑥2 ª_ 𝑏𝑏(𝑎𝑎+𝑏𝑏)𝑎𝑎   r_  𝑥𝑥+1𝑦𝑦   

s_ 𝑥𝑥+𝑦𝑦𝑥𝑥−𝑦𝑦 v_ 1 u_ −4(𝑥𝑥−2)𝑦𝑦  3_ 𝑎𝑎−𝑏𝑏𝑎𝑎+3 ª_ 𝑦𝑦−3𝑦𝑦−2  

 

r_  𝑏𝑏(𝑥𝑥+2)𝑐𝑐(𝑥𝑥−2) 5_ 
5

𝑥𝑥−2 h_ 
𝑥𝑥−3
𝑥𝑥  -em_ 𝑥𝑥+1𝑥𝑥−1 

s_ x+y v_ 𝑥𝑥−2𝑥𝑥−3 u_ 2𝑥𝑥(𝑥𝑥+6)3(𝑥𝑥−4)  3_ 𝑥𝑥−4
𝑥𝑥(𝑥𝑥−1) ª_ 𝑥𝑥−33   

 

r_  9(𝑥𝑥+1)𝑥𝑥−2  5_ 
𝑥𝑥+2
𝑦𝑦+2 h_ 

𝑦𝑦+3
𝑦𝑦−3  -em_ 

(𝑥𝑥−3)(𝑥𝑥+1)
(𝑥𝑥−5)(𝑥𝑥+3) 

 

-`_ 𝑎𝑎+1𝑎𝑎+2 

 

s_ x+y v_ 𝑥𝑥−2𝑥𝑥−3 u_ 2𝑥𝑥(𝑥𝑥+6)3(𝑥𝑥−4)  3_ 𝑥𝑥−4
𝑥𝑥(𝑥𝑥−1) ª_ 𝑥𝑥−33   

 

r_  9(𝑥𝑥+1)𝑥𝑥−2  5_ 
𝑥𝑥+2
𝑦𝑦+2 h_ 

𝑦𝑦+3
𝑦𝑦−3  -em_ 

(𝑥𝑥−3)(𝑥𝑥+1)
(𝑥𝑥−5)(𝑥𝑥+3) 

 

-`_ 𝑎𝑎+1𝑎𝑎+2 

 

s_ x+y v_ 𝑥𝑥−2𝑥𝑥−3 u_ 2𝑥𝑥(𝑥𝑥+6)3(𝑥𝑥−4)  3_ 𝑥𝑥−4
𝑥𝑥(𝑥𝑥−1) ª_ 𝑥𝑥−33   

 

r_  9(𝑥𝑥+1)𝑥𝑥−2  5_ 
𝑥𝑥+2
𝑦𝑦+2 h_ 

𝑦𝑦+3
𝑦𝑦−3  -em_ 

(𝑥𝑥−3)(𝑥𝑥+1)
(𝑥𝑥−5)(𝑥𝑥+3) 

 

-`_ 𝑎𝑎+1𝑎𝑎+2 

 

s_ x+y v_ 𝑥𝑥−2𝑥𝑥−3 u_ 2𝑥𝑥(𝑥𝑥+6)3(𝑥𝑥−4)  3_ 𝑥𝑥−4
𝑥𝑥(𝑥𝑥−1) ª_ 𝑥𝑥−33   

 

r_  9(𝑥𝑥+1)𝑥𝑥−2  5_ 
𝑥𝑥+2
𝑦𝑦+2 h_ 

𝑦𝑦+3
𝑦𝑦−3  -em_ 

(𝑥𝑥−3)(𝑥𝑥+1)
(𝑥𝑥−5)(𝑥𝑥+3) 

 

-`_ 𝑎𝑎+1𝑎𝑎+2 

 
s_ 12𝑥𝑥25𝑦𝑦  v_ 𝑥𝑥

2+1
𝑥𝑥−1    u_ x  3_ 1  ª_ 1 s_ 12𝑥𝑥25𝑦𝑦  v_ 𝑥𝑥

2+1
𝑥𝑥−1    u_ x  3_ 1  ª_ 1 

1.

2. 

3. 

4.

5.

pQ/ 
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12.0	 k'g/jnf]sg (Review)
;d"xdf 5nkmn u/L tn lbOPsf k|Zgsf] ;dfwfg ug'{xf];\ M 

;Gb]zn] cfˆgf] au}Frfaf6 x cf]6f ;'Gtnf / y cf]6f cDaf l6k]/ NofP5g\ . olb pgn] 
hDdf 12 cf]6f kmnk"mn l6k]/ NofPsf /x]5g\ eg], 

-s_ pSt ul0ftLo jfSonfO{ ;dLs/0fdf n]Vg'xf];\ .

-v_ ;Gb]zn] slt sltcf]6f ;'Gtnf / cDaf Nofpg ;S5 < ;Defljt pQ/nfO{ 
tflnsfdf b]vfpg'xf];\ .

-u_ rn /flzsf dfgnfO{ u|fkmdf b]vfpg'xf];\ .

lj|mofsnfk 1

lgd{nfn] 6 cf]6f cFfk lsg]/ NofOg\ . 

-s_ cl:d / clgiff b'O{ 5f]/LnfO{ cfk;df afF8\g] xf] eg] pgLx¿n] slt slt kfpnfg\ <

-v_ olb lgd{nfn] cl:dnfO{ clgiffnfO{ eGbf 2 cf]6f cfFk a9L lbPsL /lx5g\ eg] 
lgd{nfn] 5f]/Lx¿nfO{ slt sltcf]6f cfFk lbPsL /lx5g\ < ;fyL;Fu 5nkmn u/L 
kQf nufpg'xf];\ .

	 oxfF cl:dn] kfpg] cfFksf] ;ª\Vof = x / clgiffn] kfpg] cfFksf] ;ª\Vof = y dfgf}F

	 ca tflnsfdf k|:t't ubf{,

cl:d (x) 5 4 3 2 1
clgiff (y) 1 2 3 4 5
hDdf cfFk 6 6 6 6 6

	 dflysf] tflnsfdf cl:d / clgiffn] kfpg] hDdf cfFk ;a} cj:yfdf 6 5 . 
t;y{ x + y = 6 ………………….(i) x'G5 . 

kf7 12
;dLs/0f / u|fkm 

(Equation and Graph)

12.1	b'O{ rno'St o'ukt/]vLo ;dLs/0f   (Simultaneous equa-
tions with two variables)
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	 k]ml/, olb cl:dnfO{ clgiffsf] eGbf 2 cf]6f cfFk a9L lbOPsf] 5 eg], b'a}n] 
slt sltcf]6f cfFk k|fKt u/] xf]nfg\ < o;nfO{ tflnsfdf lgDgfg';f/ k|:t't ug{ 
;lsG5 M

clgiff (y) 0 1 2 3 4
cl:d (x) 2 3 4 5 6
hDdf cfFk 2 4 6 8 10

	 dflysf] tflnsfdf clgiffnfO{ lbOPsf] eGbf cl:dnfO{ lbOPsf] cfFksf] ;ª\Vof 
b'O{cf]6f a9L 5, t;y{ 

	 x = 2 + y 
	 or, x – y = 2  ……………(ii) x'G5 .
	 dflysf] tflnsfaf6,

	 lgd{nfn] cfk"m;Fu ePsf] 6 cf]6f cfFk clgiffnfO{ eGbf cl:dnfO{ 2 cf]6f a9L 
lbg] xf] eg] clgiffnfO{ 2 cf]6f / cl:dnfO{ 4 cf]6f lbg ldN5 .

	 dflysf b'O{ ;dLs/0fnfO{ u|fkmdf ebf{, 

	 x + y = 6  / x – y = 2 ;dLs/0fx¿ laGb' (4, 2) df k|ltR5]lbt ePsf 5g\ . 
t;y{ x = 4 / y = 2 x'G5 . 

	 ctM cl:dn] kfpg] cfFksf ;ª\Vof (x) = 4 cf]6f / 

	 clgiffn] kfpg] cfFksf ;ª\Vof (y) = 2 cf]6f

-1 1

1

2

-1

-2

-3

-4

-3-4 -2

3

2 3 4 5 6-5 O X

x – y = 2

x + y = 6

X'

Y

Y'
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s'g} b'O{cf]6f /]vLo ;dLs/0fx¿ u|fkmdf k|:t't ubf{ ;dLs/0fnfO{ k|ltlglwTj 
ug]{ /]vfx¿ Pp6f laGb'df dfq k|ltR5]lbt x'G5g\ cyjf sfl6G5g\ eg] pSt 
;dLs/0fx¿nfO{ o'ukt/]vLo ;dLs/0f (simultaneous equations) elgG5 . 
sfl6Psf] laGb'sf] dfg g} pSt b'O{cf]6f /]vLo ;dLs/0fx¿sf] xn x'G5 . /]vLo 
;dLs/0fx¿ u|fkmdf k|:t't u/L ;dfwfg ug]{ ljlwnfO{ n]vflrq ljlw elgG5 .

pbfx/0f 1  

n]vflrq ljlwaf6 xn ug'{xf];\ / ldn] gldn]sf] hfFr]/ x]g'{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'x¿ (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
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t;y{, o;sf laGb'x¿ (1,1), (3,2)  / (5,3)  eP .

	 ca laGb'x¿nfO{ n]vflrqdf cª\sg ubf{ 

u|fkmdf 3x – y =  7  / x – 2y = –1 ;dLs/0fx¿ laGb' (3, 2) df k|ltR5]lbt ePsf 
5g\ . t;y{ x = 3 / y = 2 g} ;dLs/0f (i) / (ii) sf] xn xf] .

	 hfFr]/ x]bf{,

x = 3 / y = 2 ;dLs/0f 

3x – y =  7 df /fVbf,
LHS = 3x – y  = 3 × 3 – 2 		
         = 9 – 2  = 7 = RHS			 
x = 3 / y = 2 ;dLs/0f 

x – 2y = –1 df /fVbf,
LHS = x – 2y = 3 – 2 × 2
= 3 – 4  = –1  = RHS

pbfx/0f 2  

xfn Af'afsf] pd]/ 5f]/Lsf] pd]/sf] bf]Aa/eGbf 10 jif{ a9L 5 . olb a'af / 5f]/Lsf] 
pd]/sf] km/s 25 5 eg] pgLx¿sf] pd]/ slt xf]nf <

;dfwfg 

	 dfgf}F  xfn Affa'sf] pd]/ = x 
      / 5f]/Lsf] pd]/ = y 

k|Zgfg';f/,

x = 2y + 10 ………….(i)

/ x – y = 25………...(ii)

;dLs/0f (i) af6 
x = 2y + 10 df y = 0, 5 / 15 /fVbf,

X'

Y'

-1 1

1

2

-1

-2

-3

-4

-3-4 -2

3

4

5

2 3 4 5 6-5 O X

x – 2y = –1

3x – y = 7

Y
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XX'

Y'

x 10 20 40
y 0 5 15

t;y{ o;sf laGb'x¿ (10, 0), (20, 5)  / (40, 15)  eP . 

To:t} ;dLs/0f (ii) af6,
x – y = 25
cyjf x = y + 25 df y = 0, 5 / 10 /fVbf,

x 25 30 35
y 0 5 10

t;y{ o;sf laGb'x¿ (25, 0), (30, 5)  / (35, 10)    eP . 

ca, laGb'x¿nfO{ n]vflrqdf cª\sg ubf{, 

u|fkmdf x = 2y + 10 / x – y = 25 ;dLs/0fx¿ laGb' (40, 15) k|ltR5]lbt ePsf 
5g\ . t;y{, 

cyf{t\ x = 40 / y = 15 g} ;dLs/0f (i) / (ii) sf] xn xf] .

ctM xfn Affa'sf] pd]/ (x) = 40 jif{ / 5f]/Lsf] pd]/ (y) = 15 jif{

10 20 3025 35 40 4515

5

10

-5

-10

-15

-20

15

20

-5 5-10 O

x = 2y +10

x – y = 25

Y
25
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zflJbs ;d:ofdf yfxf gePsf b'O{ ;ª\Vof u|fkm ljwLaf6 kQf nufpFbf Wofg lbg' 
kg]{ s'/fx¿ 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] laGb'sf] lgb{]zfª\sg} cfjZos ;ª\Vof xf] .

cEof; 12.1

1.	 tnsf hf]8L ;dLs/0fx¿nfO{ n]vflrq ljlwaf6 xn ug'{xf];\ / hfFr]/ 
x]g'{xf]:f\ 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

2.	 ;/n ug'{xf];\ M
tnsf hf]8L ;dLs/0fx¿nfO{ n]vflrq ljlwaf6 xn ug'{xf];\ / hfFr]/ x]g'{xf]:f\ M
-s_ b'O{cf]6f ;ª\Vofsf] of]ukmn 15 5 / km/s 5 5 eg] tL ;ª\Vofx¿ kQf 

nufpg'xf];\ .
-v_ b'O{cf]6f ;ª\Vofsf] of]ukmn 12 5 / 7'nf] ;ª\Vof ;fgf] ;ª\Vofsf] tLg u'0ff 7'nf] 

5 eg] tL ;ª\Vofx¿ kQf nufpg'xf];\ .
-u_ b'O{ ;ª\Vofsf] km/s 5 5 / ;fgf] ;ª\Vofsf] 5 u'0ff / 7'nf] ;ª\Vofsf] 4 u'0ff 

a/fa/ 5 eg] tL ;ª\Vofx¿ kQf nufpg'xf];\ .
-3_ tLgcf]6f sfkL / rf/cf]6f sndsf] d"No ?=200 k5{ / 5 cf]6f sfkL / 2 

cf]6f sndsf] d"No ?=240 k5{ eg] Pp6f sfkL / Pp6f sndsf] d"No kQf 
nufpg'xf];\ .
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-ª_ afa'sf] pd]/ 5f]/Lsf] pd]/sf] t]Aa/df 3 sd 5 . olb afa' / 5f]/Lsf] pd]/larsf 
km/s 37 jif{ eP pgLx¿sf] pd]/ kQf nufpg'xf];\ .

-r_ sdnfsf] clxn]sf] pd]/ ljdnfsf] eGbf 5 jif{ a9L 5 . sdnfsf] 5 jif{kl5sf] 
pd]/ ljdnfsf] clxn]sf] eGbf bf]Aa/ x'G5 eg] pgLx¿sf] clxn]sf] pd]/ slt 
xf]nf <

-5_ ljkgfeGbf ljlkg 4 jif{ h]7f 5g\ . 2 jif{ cufl8 ljlkgsf] pd]/ ljkgfsf] eGbf 
b'O{ u'0ff a9L lyof] eg] pgLx¿sf] pd]/ kQf nufpg'xf];\ .

-h_ s';'d / pgsf a'afsf] pd]/sf] km/s 20 jif{ 5 . olb a'afsf] pd]/ s';'dsf] 
eGbf b'O{u'0ff / 4 n] a9L 5 eg] pgLx¿sf] pd]/ kQf nufpg'xf];\ .

em_ k/LIffdf /fdn] Zofdn] eGbf 20 cª\s a9L k|fKt u¥of] . olb /fdn] k|fKt u/]sf] 
cª\s Zofdsf] eGbf bf]Aa/ eP k|To]sn] slt slt cª\s k|fKt u/]5g\ . kQf 
nufpg'xf];\ .

1. 	 -s_ (4,1)		 -v_ (2,1)	  	 -u_ (7,6)		  -3_ (4,2)	
	 -ª_ (6,2)		 -r_ (1,-2)		  -5_ (2,2)		  -h_ (2,-1)		

-em (4,1)		 -`_ (2,3)		  -6_ (5,4)		  -7_ (5,0)

2.	  -s_ (10,5) 	 -v_ (3,9)	 -u_ (20,25) 	    -3_ -?=40, ?=20) 	
	  -ª_ (20,57) 	 -r_ (15 jif{, 10 jif{_   	    -5_ (10 jif{, 6 jif{_ 
	  -h_ (16 jif{, 36 jif{_		  -em_ -40 , 20_	

lj|mofsnfk 2

tnsf ;dLs/0f cWoog u/L lbOPsf k|Zgx¿sf af/]df 5nkmn ug'{xf];\ M

-s_ x – 4 = 0     -v_ x2 – 2x – 3  = 0 	 -u_ x2 – 25 = 0
-c_ dflysf ;dLs/0fx¿df sltcf]6f rn /flz 5g\ <

-cf_ dflysf ;dLs/0fx¿df x sf] l8u|L slt 5 <

12.2	v08Ls/0f ljlwåf/f ju{ ;dLs/0fsf] xn  (Solving quad-
ratic equations by factorization method)

pQ/ 
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-O_ rn/flzsf] dfg slt slt x'G5 <

-O{_ dflysf ;dLs/0fx¿df s] km/s 5 <

	 oxfF, klxnf] ;dLs/0fdf rn/flz x sf] ;a}eGbf 7'nf] 3ftfª\s 1 5 eg] 
afFsL ;a} ;dLs/0fx¿df rn/fzL 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 – 4 = 0 
	 or, x = 4  
-v_ x2 – 2x – 3  = 0
	 or, x2 – (3 – 1)x – 3 = 0
	 or, x2 – 3x + x – 3 = 0
	 or, x(x – 3) +1(x – 3) = 0
	 or, (x – 3) (x + 1) = 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 + 1) = 0 x'G5 . 

olb x – 3 = 0 eP x = 3 /
olb x + 1 = 0 eP x = –1 x'G5 .

ctM x = 3,  –1 x'G5 .

-u_ x2 – 25 = 0
or, (x)2 – (5)2 = 0
or , (x + 5)(x – 5) = 0
b'O{{ u'0fgv08sf] u'0fgkmn 0 x'G5 eg] oL b'O{{dWo] Pp6f z"Go x'g} k5{ . 
either, (x + 5) = 0 		  ∴ x = –5  
or,  (x – 5) = 0 		  ∴ x = 5  
ctM x = 5, –5 x'G5 .

l8u|L 2 ePsf] Ps rno'St ;dLs/0fx¿nfO{ 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\ .
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pbfx/0f 1  

xn ug'{xf];\ M

-s_ x2 – 6x + 8 = 0	 	 -v_ 4x2 – 25 = 0
;dfwfg 

-s_ oxfF, x2 – 6x + 8 = 0
	 or,  x2 – (4 + 2)x + 8 = 0
	 or,  x2 – 4x – 2x + 8 = 0
	 or,  x(x – 4) – 2(x – 4) = 0
	 or,  (x – 4)(x – 2) = 0
	 either, (x – 4) = 0  	 ∴ x = 4
	 or,  (x – 2) = 0 	 ∴ x = 2
	 t;y{ x sf] dfg 4 / 2 x'G5 . 

 

-v_  4x2 – 25 = 0
or, (2x)2 – (5)2 = 0
or, (2x + 5)(2x – 5) = 0
either, (2x + 5) = 0 	 ∴ x =  – 

5
2  = – 2 

1
2 

or,  (2x – 5) = 0 		  ∴ x = 
5
2  = 2 

1
2 

t;y{, x sf] dfg ±2 
1
2   x'G5 . 

pbfx/0f 2  

x sf] dfg 2 / 3 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
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  k]ml/ x sf] dfg 3 5 . To;}n], x = 3  
or,  x – 3 = 0 x'G5 .

ca, (x – 2)(x – 3) = 0
or, x(x – 3) – 2(x – 3) = 0
or, x2 – 3x – 2x + 6 = 0
or, x2 –  5x + 6 = 0 g} cfjZos ju{ ;dLs/0f xf] .

cEof; 12.2

1.	 xn ug'{xf];\ M 
-s_ x2 – 3x = 0	 -v_	 2x2 – x = 0	 -u_	 9x2 + 3x = 0	
-3_ 	9y2 – 4 = 0	 -ª_	 5x + 9x2 = 0	 -r_	 4y2 – 7y = 0	

-5_	x2 – 49 = 0	 -h_ 	169x2 – 96 = 0	 -em_	
x2

4  – 36 = 0	

-`_	5x2 – 125 = 0	 -6_	 x2 – 7 = 29	 -7_	 x2 – 4x = 0

2.	 xn ug'{xf];\ M 
-s_ x2 + 2x + 1 = 0 	 -v_ y2 – y – 2 = 0	 -u_	x2 + x – 2 = 0	
-3_	x2 + 4x + 4 = 0	 -ª_	x2 – 10x – 24 = 0	 -r_	x2 – 9x + 18 = 0	
-5_ x2 – 11x + 30 = 0	 -h_ x2 + 2x – 3 = 0	 -em_	 x2 + 8x + 16 = 0 	
-`_ x2 – 8x + 16 = 0 	 -6_ 	x2 + 10x + 25 = 0	 -7_ 	x2 – 8x + 15 = 0	
-8_	x2 – 6x + 8 = 0 	 -9_	2x2 – x – 6 = 0 	 -0f_	y2 + 7y + 12 = 0 	
-t_	7x2 + 13x – 2 = 0	 -y_ 	x2 + 9x – 22 = 0 	 -b_	x2 – 18x + 77 = 0	
-w_ 2x2 + 11x + 12 = 0	 -g_ 3x2 – 11x – 20 = 0	-k_ 	10x2 + 19x + 6 = 0 
-km_ 12x2 – 11x + 2 = 0	 -a_ 3z2 – 11z + 6 = 0	 -e_	(x + 1) 2 – 4 = 0
-d_ 	(p + 3)2 – 16 = 0	  -o_	(x + 6)2 – 36 = 0	 -/_	 (x – 7)2 – 64 = 0	  
-n_	100 – (x – 5)2 = 0

3.	 x sf] dfg 1 / 2 x'g] ju{ ;dLs/0f kQf nufpg'xf];\ .
4.	 x sf] dfg 3 / –2 x'g] ju{ ;dLs/0f kQf nufpg'xf];\ .
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s_ 0,3  v_ 0,12   u_ 13 , 0  3_ ±2
3   ª_ 0,-59  

r_  0,74  5_ ± 7  h_ ±14
13  em ± 12 ~f_ ±5  

6_ ±6  7_  0,4 

5.	 y sf] dfg 2 / 
1
2  x'g] ju{ ;dLs/0f kQf nufpg'xf];\ .

 1.

 2.
-s_ -1, 1 v_ -1,2  -u_ 1, -2    -3_  -2, 2    -ª_ 12,-2  
-r_ 3,6 -5_ 5, 6 -h_  -3, 1 -em_ -4 -`_ 4  
-6_ -5 -7_  5, 3 -8_ 2,4 -9_ 2, -3

2 -0f_ -4,-3  

-t_ _ 17 , −2    -y_ 2, -11  -b_ 7,11  -w_ −4, − 3
2  -g_ 5, 4

3 

 
 ldl>t cEof;

1.	 -s_ a2 –  b2 sf] lj:tfl/t ¿k n]Vg'xf];\ .		
-v_ ;/n ug'{xf];\ M x(a–b) × x(b–c) × x(c–a)

2.	 -s_ ;/n ug'xf];\ M 
2b

a + 2b  + 
8b2

a2 – 4b2     		

-v_ olb 3x2 – 8x – 16 = 0 eP x sf] dfg kQf nufpg'xf];\ M

s] b'j} dfgn] lbPsf] ;dLs/0fnfO{ ;Gt'i6 u5{g\, ?h' ug'{xf];\ . 

3.	 n]vflrqsf] k|of]u u/L xn ug'{xf];\ .  2x – y = 5 / x – y = 1 
4.	 -s_ tnsf dWo] s'g ;xL 5}g <

	 -v_ lbOPsf cleJo~hsx¿sf] d=;= / n=;= kQf nufpg'xf];\ M
	     x2 – 5x + 6  /  x – 3  

-c_   𝑥𝑥𝑚𝑚 × 𝑥𝑥𝑛𝑛 = 𝑥𝑥𝑚𝑚+𝑛𝑛  -cf_    𝑥𝑥𝑚𝑚 ÷ 𝑥𝑥𝑛𝑛 = 𝑥𝑥𝑚𝑚−𝑛𝑛 
 

-O_    (𝑥𝑥𝑚𝑚)𝑛𝑛 = 𝑥𝑥𝑚𝑚+𝑛𝑛   -O{_    𝑥𝑥−𝑚𝑚 = 1
𝑥𝑥𝑚𝑚 

 

pQ/ 
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5.	 b'O{cf]6f ;ª\Vofx¿sf] of]ukmn 12 / km/s 4 5 .
	 -s_ 7'nf] ;ª\VofnfO{ x / ;fgf] ;ª\VofnfO{ y dfg]/ ;dLs/0f agfpg'xf];\ . 
	 -v_ n]vflrqsf] k|of]u u/L dflysf ;dLs/0fx¿sf] xn ug'{xf];\ .
6.	 b'O{cf]6f aLhLo cleJo~hs j|mdzM x2 + 5x + 6 / x2 – 4 5g\ eg] 
	 -s_ lbOPsf cleJo~hssf] dxQd ;dfkjt{s kQf nufpg'xf];\ .
	 -v_ lbOPsf cleJo~hssf] n3'Qd ;dfkjt{s kQf nufpg'xf];\ .
	 -u_ x sf] dfg slt slt ePdf cleJo~hs x2 – 4 sf] dfg z"Go x'G5 < 
7.	 b'O{cf]6f aLhLo cleJo~hs j|mdzM x2 – 5x – 6 / x2 + 2x +1  5g\ eg]  
	 s_ lbPsf cleJo~hssf] dxQd ;dfkjt{s kQf nufpg'xf];\ .
	 v_ lbPsf cleJo~hssf] n3'Qd ;dfkjt{s kQf nufpg'xf];\ .

u_ x sf] dfg slt slt ePdf cleJo~hs x2 – 5x – 6 sf] dfg z'Go x'G5 < 
8.	 b'O{cf]6f aLhLo cleJo~hs j|mdzM x3 + 8x2 + 16x / x3 + x2 – 12x  5g\ eg] 
	 s_ lbOPsf cleJo~hssf] dxQd ;dfkjt{s kQf nufpg'xf];\ .
	 v_ lbOPsf cleJo~hssf] n3'Qd ;dfkjt{s kQf nufpg'xf];\ .
	 u_	 x sf] dfg slt slt ePdf cleJo~hs x3 + x2 – 12x sf] dfg z"Go 

x'G5 < 
9.	 b'O{ cf]6f aLhLo cleJo~hs j|mdzM x2 + 5x + 6 / x2 + 7x + 12   5g\ eg] 
	 s_ lbOPsf cleJo~hssf] dxQd ;dfkjt{s kQf nufpg'xf];\ .
	 v_ lbOPsf cleJo~hssf] n3'Qd ;dfkjt{s kQf nufpg'xf];\ .
	 -u_	x sf] dfg slt slt ePdf cleJo~hs x2 + 5x + 6  sf] dfg z"Go 

x'G5 < 
	 -3_ k|dfl0ft ug'{xf];\ M 

10.	 aLhLo leGg 
𝑥𝑥2 − 𝑦𝑦2
𝑦𝑦2 ÷ 𝑥𝑥

2 + 𝑥𝑥𝑥𝑥
𝑥𝑥𝑥𝑥   df

	 -s_ ÷ lrx\gnfO{ u'0fgdf abNbf lbOPsf] aLhLo leGgnfO{ s;/L n]lvG5 < 

	 -v_ c+z / x/sf] 5'6\6f5'6\6} v08Ls/0f u/L n3'Qd ¿kdf n]Vg'xf];\ .

11.	 aLhLo leGg  
𝑎𝑎

𝑎𝑎2 + 3𝑎𝑎 + 2 −  2
𝑎𝑎2 − 1   sf]]

	 -s_ x/sf] v08Ls/0f ug'{xf];\ . 

1
x2 + 7x + 12 +

1
x2 + 5x + 6 =

2
x2 + 6x + 8 
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-v_	lbOPsf] leGgdf x/sf] n=;= lnO{ ;dfg x/ ePsf leGgsf] ¿kdf 
¿kfGt/0f ug'{xf];\ .

-u_ ;dfg x/ ePsf leGgsf] ;/n u/L Go"gtd kbdf n]Vg'xf];\ .
12.	 -s_ n]vflrqsf] k|of]u u/L lbOPsf ;dLs/0fx¿sf] xn ug'{xf];\ .
	     x + 2y = 8 / x + y = 5
	 -v_ dflysf ;dLs/0fnfO{ s:tf ;dLs/0f elgG5 <
13.	 -s_ n]vflrqsf] k|of]u u/L lbOPsf ;dLs/0fx¿sf] xn ug'{xf];\ .
	     x + 2y = 6  /  2y – x = 2
	 -v_ dflysf ;dLs/0fnfO{ s:tf ;dLs/0f elgG5 <
14. 	 -s_ lbOPsf] ;dLs/0fsf] l8u|L slt xf] < 	
	     x2 – 7x + 12 = 0 
	 -v_ pSt ;dLs/0fnfO{ s:tf] ;dLs/0f elgG5 <
	 -u_ ;f] ;dLs/0fsf] d"n kQf nufpg'xf];\ .
15.	 tn lrqdf b]vfPcg';f/sf] sfkL / sndsf] ;+o'St d"No tn pNn]v ul/Psf] 

5 . 

	 -s_	Pp6f sfkLsf] d"NonfO{ x / Pp6f sndsf] d"NonfO{ y dfgL ;dLs/0f 
agfpg'xf];\ . 

	 -v_	Pp6f sfkL / Pp6f sndsf] d"No slt slt /x]5, kQf nufpg'xf];\ .
	 -u_	tkfOF;Fu ?=450 5 . tkfOFn] a/fa/ ;ª\Vofdf sfkL / snd lsGg'kg]{5 . 

o:tf] cj:yfdf tkfOF sltcf]6f sfkL / snd a/fa/ ;ª\Vofdf lsGg 
;Sg'x'G5, u0fgf ug'{xf];\ .

	 -3_	olb sfkL / sndsf] d"No 10% n] a9]df 3 cf]6f sfkL / 2 cf]6f 
sndsf] d"No slt slt k5{, kQf nufpg'xf];\ .

hDdf d"No ?=320
hDdf d"No ?=300
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16.	 cfFugdf s]xL la/fnfx¿ / s]xL s'v'/fx¿ 5g\ . tkfO{+n] ToxfFaf6 s'n 10 
6fpsf] / 26 v'6\6f u0fgf ug'{eof], ca kQf nufpg'xf];\ ls ToxfF sltcf]6f 
la/fnf] / s'v'/f 5g\ <

17. 	
1

(𝑥𝑥 + 𝑦𝑦)−1 −
1

(𝑦𝑦 − 𝑧𝑧)−1 −
1

(𝑧𝑧 + 𝑥𝑥)−1 = 0  x'G5 egL k|df0fLt ug'{xf];\ .

18.	  (𝑎𝑎(𝑥𝑥+𝑦𝑦))(𝑥𝑥−𝑦𝑦)(𝑎𝑎(𝑦𝑦−𝑥𝑥))(𝑦𝑦+𝑥𝑥) = 1  x'G5 egL k|df0fLt ug'{xf];\ .

1. s_ (x + b)(a – b)	 v_ 1	 2. s_ 
2b

a – 2b    v_ lzIfsnfO{ b]vfpg'xf];\ .

3. lzIfsnfO{ b]vfpg'xf];\ . 	 4. s_ O 	 v_ (x – 3) / (x – 2)(x – 3)  		
5. s_ x + y = 12, x – y = 4		  v_ x = 8, y = 4	
6. s_ (x + 2)		  v_ (x2 – 4)(x + 3)  	u_ ± 2		
7. s_ (x + 1)		  v_ (x + 1)2 (x – 6)  	u_ 6, –1
8. s_ x(x + 4)	 v_ x(x + 4)2 (x – 3)  	u_ 0, 3 / –4
9. s_ (x + 3)	 v_ (x + 2)(x + 3)(x + 4)  	 u_ –2 / –3

10. s_ 
x2 – y2

y2  × 
xy

x2 + xy  	 v_ 
x – y

y  

11. -s_ a2 + 3a + 2 = (a + 2)(a + 1), a2 –1 = (a + 1)(a –1)

12. -s_ /]vLo ;dLs/0f	 v_ (2, 3)
13. -s_ /]vLo ;dLs/0f 	 v_ (2, 2)
14. -s_ l8u|L 2  		  v_ ju{ ;dLs/0f	 u_ (3, 4)
15. sndsf] d"No ?= 40  / sfkLsf] d"No ?= 50  
16. 3 la/fnf / 7 s'v'/f
17 / 18 lzIfsnfO{ b]vfpg'xf];\ .

1. s_ (x + b)(a-b) v_ 1 2. s_ 
2𝑏𝑏

𝑎𝑎−2𝑏𝑏  v_ lzIfsnfO{ b]vfpg'xf];\ . 

3. lzIfsnfO{ b]vfpg'xf];\ .  4. s_ O  v_ (x – 3) / (x-2)(x - 3)     

5. s_ x + y = 12, x - y = 4  v_ x = 8 , y = 4  

6. s_ (x + 2)  v_ (x2 – 4)(x + 3)    u_ ± 2   
7. s_ (x + 1)  v_ (x + 1)2 (x –6)    u_ 6, –1 
8. s_ x(x + 4) v_ x(x + 4)2(x – 3)   u_ 0, 3 / –4 
9. s_ (x + 3)  v_ (x + 2)(x + 3)(x +4)   u_ -2 / –3 
 

10. s_ 𝑥𝑥
2−𝑦𝑦2

𝑦𝑦2 × 𝑥𝑥𝑥𝑥
𝑥𝑥2+ 𝑥𝑥𝑥𝑥 v_ 𝑥𝑥 – 𝑦𝑦

𝑦𝑦  

11. -s_ 𝑎𝑎2 + 3𝑎𝑎 + 2 = (𝑎𝑎 + 2)(𝑎𝑎 + 1), 𝑎𝑎2 – 1 = (𝑎𝑎 + 1)(𝑎𝑎 – 1) 
 

      v_  𝑎𝑎(𝑎𝑎 –1)
(𝑎𝑎 +2)(𝑎𝑎+1)(𝑎𝑎 – 1) − 2(𝑎𝑎+2)

(𝑎𝑎 +2)(𝑎𝑎+1)(𝑎𝑎 – 1)   -u_  (𝑎𝑎 –4)
(𝑎𝑎 +2)(𝑎𝑎 – 1)     

 
12. -s_ /]vLo ;dLs/0f v_  (2, 3) 
13. -s_ /]vLo ;dLs/0f  v_  (2, 2) 
14. -s_ l8u|L 2    v_ ju{ ;dLs/0f  u_  (3, 4) 
15. sndsf] d"No ?= 40  / sfkLsf] d"No ?= 50   
16. 3 la/fnf] / 7 s'v'/f   
17  b]vL 19 ;Dd lzIfsnfO{ b]vfpg'xf];\ . 
 
 

pQ/ 
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13.0	 k'g/jnf]sg (Review)
lbOPsf lrq x]/L sxfF sxfF ;dfgfGt/ /]vfx¿ ag]sf x'G5g\\, ;d"xdf 5nkmn  
ug{'xf];\  M

-s_ 9f]sfsf] lsgf/f

-u_ af6fsf b'O{ lsgf/f

-ª_   6]a'nsf ljk/Lt lsgf/f

-v_ gbLsf b'O{ lsgf/f

-3_ k'nsf b'O{ lsgf/f

-r_ j[Qfsf/ au}Frfsf b'O{ lsgf/f

kf7 13 /]vf / sf]0fx¿ 
(Lines and Angles)

olb b'O{ l;wf /]vfv08nfO{ cgGt;Dd nDAofpFbf 
klg cfk;df k|ltR5]bg xF'b}gg\ / ltgLx¿ larsf 
nDa b'/L ;w}F ;dfg /xG5g\ eg] To:tf /]vfx¿nfO{ 
;dfgfGt/ /]vf elgG5 . ;Fu}sf] lrqdf l;wf /]vf 
AB / CD ;dfgfGt/  5g\ . To;}n] ;ª\s]tdf AB//CD n]lvG5 . olb b'O{ /]vfx¿ 
larsf] nDa b'/L a/fa/ 5 eg] tL b'O{ /]vfx¿ k/:k/ ;dfgfGt/ x'G5g\ .

A

C D

B
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oxfF, 

klxnf] lrqdf, l / m b'O{ l;wf /]vf x'g\ eg] t 5]bs xf] h;n] l / m nfO{ b'O{ km/s 
km/s laGb' A / B df sf6]sf] 5 . To;}u/L bf];|f] lrqdf, l, m / n tLg l;wf /]vf 
x'g\ eg] t 5]bs xf] h;n] l, m / n nfO{ tLg km/s km/s laGb' A, B / C df sf6]sf] 
5 . t/ t];|f] lrqdf eg] t 5]bs xf]Og lsg xf]nf <

b'O{ jf ;f]eGbf a9L l;wf/]vfnfO{ km/s km/s laGb'df sf6\g] /]vfnfO{ 5]bs elgG5 . 

ls| ofsnfk 2

km/s jf ;dfg gfk ePsf s]xL l;Gsfx¿ lng'xf];\ / hf]8Ldf l;Gsfsf] k|of]u u/L 
lrqdf b]vfOPsf] h:t} u/L km/s km/s lbzfdf kmls{Psf cª\u|]hL cIf/sf] Z, C / 
F n]Vg] cEof; ug'{xf];\ . 

13.1	l;wf /]vfx¿ / 5]bs  (Straight lines and Transversal)

 13.1.1   l;wf /]vfx¿nfO{ 5]bsn]] sf6\bf aGg] ljleGg sf]0fx¿

ls| ofsnfk 1

lbOPsf lrqdf s'g s'g 5]bs x'g\ < sf/0f;lxt hf]8Ldf 5nkmn ug'{xf];\ M

A

t

l
mB

A

t

l
m
n

B
C

A

t

l
m

n
 lrq -s_  lrq -v_  lrq -u_
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tkfO{Fn] agfPsf] h:t} cfs[ltnfO{ sfkLdf ptfg'{xf];\ / k|To]s /]vfv08x¿sf] 
gfds/0f ug'{xf];\ . 
b'O{cf]6f /]vfv08nfO{ hf]8\g] /]vfv08nfO{ b'j}lt/ tGsfpg] xf] eg] s] x'G5, xf]nf < 
ca ;a} lrqdf tL /]vfv08nfO{ b'j}lt/ tGsfpg'xf];\ / o;/L ag]sf k|To]s lrqsf 
hf]8L sf]0fx¿ / ltgLx¿sf ljz]iftfaf/] hf]8Ldf ;fyL;Fu 5nkmn ug'{xf];\ . tn 
lbOPsf] h:tf] tflnsfdf eg'{xf];\ / lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

lrq g= hf]8L sf]0f
ljz]iftf

5]bssf] b'j}lt/ jf 
Psflt/ kg]{ <

cgf;Gg jf 
cf;Gg s] xf] <

b'j} aflx/L jf leqL  
s:tf sf]0f x'g\ <

-s_ 5]bssf] b'j}lt/ k/]sf cgf;Gg leqL sf]0fx¿nfO{ s] elgG5 <
-v_ 5]bssf] Ps}lt/ k/]sf Pp6f aflx/L / csf]{ leqL cgf;Gg hf]8L sf]0fx¿nfO{ 

s] elgG5 <
-u_ 5]bssf] b'j}lt/ k/]sf leqL cgf;Gg hf]8L sf]0fx¿nfO{ s] elgG5 <
-3_ hf]8L sf]0fx¿sf] klxrfgdf cª\u]hL cIf/ Z, C / F s;/L pkof]uL xf]nfg\ < 

PsfGt/ sf]0fx¿ M b'O{ l;wf /]vfnfO{ Pp6f 5]bsn] 
sf6\bf 5]bssf] b'j}lt/ k/]sf cgf;Gg leqL sf]0fx-
¿nfO{ PsfGt/ sf]0f elgG5 . ;Fu}sf] lrqdf  
∠AGH / ∠DHG tyf ∠BGH / ∠CHG PsfGt/ 
sf]0f x'g\ .

;ª\ut sf]0fx¿ M b'O{ l;wf /]vfnfO{ Pp6f 5]bsn] 
sf6\bf 5]bssf] Ps}lt/ k/]sf Pp6f aflx/L / csf]{ 

A G

E

B

D

F

C

H
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leqL cgf;Gg hf]8L sf]0fnfO{ ;ª\ut sf]0f elgG5 . ;Fu}sf] lrqdf ∠AGE / 
∠CHG, ∠BGE / ∠DHG, ∠CHF  / ∠AGH tyf ∠BGH / ∠DHF ;ª\ut 
sf]0f x'g\ .

j|mdfut leqL sf]0fx¿ M b'O{ l;wf /]vfx¿nfO{ Pp6f 5]bsn] sf6\bf 5]bssf] Ps}lt/ 
k/]sf cgf;Gg leqL sf]0fx¿nfO{ j|mdfut leqL sf]0f elgG5 . ;Fu}sf] lrqdf  
∠AGH & ∠CHG tyf ∠BGH & ∠DHG j|mdfut leqL sf]0f x'g\ .

lrqdf b]vfOPsf] h:t} ljleGg cj:yfdf b'O{ l;wf /]vfnfO{ 5]bsn] sfl6Psf km/s 
km/s tLgcf]6f lrqx¿ agfpg'xf];\ .

dflysf] lrqdf ePsf PsfGt/ sf]0fx¿sf] gfk k|f]6\ofS6/sf] k|of]u u/L gfKg'xf];\ / 
tnsf] tflnsfdf eg'{xf];\ . ;fy} ;]6:jfo/sf] k|of]u u/L k|To]s lrqdf lbOPsf l;wf 
/]vfx¿ ;dfgfGt/ eP gePsf] ;d]t olsg u/L tflnsfdf eg'{xf];\ .

ls| ofsnfk 3

lbOPsf] lrqdf s'g s'g 5]bs x'g\ < sf/0f;lxt hf]8Ldf 5nkmn ug'{xf];\ .

13.2		;dfgfGt/ /]vfx¿ / 5]bs  (Parallel lines and  
Transversal)

13.2.1   b'O{ ;dfgfGt/ /]vfx¿nfO{ 5]bsn] sf6\bf aGg] PsfGt/ sf]0fx¿ larsf] ;DaGw

lrq -s_ lrq -v_ lrq -u_

B D

A C
F

E

P

Q

A B

C D

P

E

F

Q

E
B

A

P

D

Q

C F
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lrq hf]8L 1 hf]8L 2
kl/0ffd -PsfGt/ 
sf]0fx¿ larsf] 

;DaGw_

/]vfsf] cj:yf 
-;dfgfGt/ eP 

gePsf]_

-s_ ∠APQ ∠PQD ∠BPQ ∠PQC
-v_

-u_

lgisif{ M b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] PsfGt/ sf]0fsf] gfk a/fa/ 
x'G5 . 

ljrf/0fLo k|Zg M olb b'O{ /]vf ;dfgfGt/ gx'Fbf PsfGt/ sf]0flarsf] ;DaGw s] x'G5 
xf]nf <

tn lrqdf lbOPsf PsfGt/ sf]0fx¿sf cfwf/df AB//CD 5g\ jf 5}gg\, 5'6\ofpg'xf];\ M

;dfwfg 
-s_ 5g\ . 	 -v_ 5}gg\ . 	 -u_ 5}gg\ 	 -3_ 5g\ .

pbfx/0f 1

-s_ -v_

-3_-u_

A

A A

A

B B
73°

73°

130°
120°

105°

105°

95°

100°

BB

D D

DD

C

C C

C
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ljrf/0fLo k|Zg M olb b'O{ /]vfx¿ ;dfgfGt/ gx'Fbf ;ª\ut sf]0fx¿ larsf] ;DaGw 
s] x'G5 xf]nf < 

dflysf lrqdf ePsf ;ª\ut sf]0fx¿sf] gfk k|f]6\ofS6/sf] k|of]u u/L gfKg'xf];\ / 
tnsf] tflnsfdf eg'{xf];\ . ;fy} ;]6:jfo/sf] k|of]u u/L k|To]s lrqdf lbOPsf l;wf 
/]vfx¿ ;dfgfGt/ eP gePsf] ;d]t olsg u/L tflnsfdf eg'{xf];\ .

ls| ofsnfk 4

lrqdf b]vfOPsf] h:t} ljleGg cj:yfdf b'O{ l;wf /]vfnfO{ 5]bsn] sfl6Psf km/s km/s 
tLgcf]6f lrqx¿ agfpg'xf];\ .

 13.2.2   b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] ;ª\ut sf]0fx¿ larsf] ;DaGw

lrq -s_ lrq -v_ lrq -u_

lrq hf]8L 1 hf]8L 2 hf]8L 3 hf]8L 4

kl/0ffd  

-PsfGt/ 

sf]0fx¿ larsf] 

;DaGw_

/]vfsf] 

cj:yf 

-;dfgfGt/ 

eP gePsf]_

-s_ ∠EPA ∠PQC ∠EPB ∠PQD ∠APQ ∠CQF ∠BPQ ∠DQF

-v_

-u_

lgisif{ M b'O{ ;dfgfGt/ /]vfx¿nfO{ 5]bsn] sf6\bf aGg] ;ª\ut sf]0fx¿sf] gfk a/fa/ x'G5 . 

B D

A C
F

E

P

Q

A B

C D

P

E

F

Q

E
B

A

P

D

Q

C F
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pbfx/0f 2  

tn lrqdf lbOPsf ;ª\ut sf]0fx¿sf] cfwf/df AB//CD 5g\ jf 5}gg\, 5'6\ofpg'xf];\ M

;dfwfg 
-s_ 5g\ . 	 -v_ 5}gg\ . 	 -u_ 5g\ .	 -3_ 5}gg\ .

ls| ofsnfk 5

lrqdf b]vfOPsf] h:t} ljleGg cj:yfdf b'O{ l;wf /]vfnfO{ 5]bsn] sfl6Psf km/s km/s 
tLgcf]6f lrq agfpg'xf];\ .

13.2.3	 b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] j|mdfut leqL sf]0fx¿ larsf] 
;DaGw

70°

70°
A

B

C
D

70°

75°

A B

C D

110°

110°
A B

C D 85°

95°A

B

C

D

-s_ -v_

-u_ -3_
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dflysf lrqdf ePsf j|mdfut leqL sf]0fx¿sf] gfk k|f]6\ofS6/sf] k|of]u u/L gfKg'xf];\ 
/ tnsf] tflnsfdf eg'{xf];\ . ;fy} ;]6:jfo/sf] k|of]u u/L k|To]s lrqdf lbOPsf 
l;wf /]vfx¿ ;dfgfGt/ eP gePsf] ;d]t olsg u/L tflnsfdf eg'{xf];\ .

lrq -s_ lrq -v_ lrq -u_

ljrf/0fLo k|Zg  M  olb b'O{ /]vf ;dfgfGt/ gx'Fbf j|mdfut leqL sf]0fx¿sf]  
of]ukmn slt x'G5 <

lrq hf]8L 1 ∠APQ + 
∠PQC

hf]8L 2 ∠BPQ + 
∠PQD

kl/0ffd 

-j|mdfut 

leqL sf]0fx¿ 

larsf] ;DaGw_

/]vfsf] 

cj:yf 

-;dfgfGt/ 

eP gePsf]_

-s_ ∠APQ ∠PQC ∠BPQ ∠PQD

-v_

-u_

lgisif{ M b'O{ ;dfgfGt/ /]vfnfO{ 5]bsn] sf6\bf aGg] j|mdfut leqL sf]0fx¿sf] of]u b'O{ ;dsf]0f 

x'G5 . 

 

B D

A C
F

E

P

Q

A B

C D

P

E

F

Q

E
B

A

P

D

Q

C F
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pbfx/0f 3  

tn lrqdf lbOPsf j|mdfut leqL sf]0fx¿sf] ;DaGwsf cfwf/df AB//CD 5g\ jf 
5}gg\, 5'6\ofpg'xf];\ M 

pbfx/0f 4  

;Fu} lbOPsf] lrqdf /]vf AB / CD ;dfgfGt/ /]vfx¿ x'g\ . lbOPsf] sf]0fsf 
cfwf/df afFsL sf]0fsf] gfk kQf nufpg'xf];\ . 

;dfwfg 
-s_ 5g\ . 	 -v_ 5}gg\ . 	 -u_ 5g\ .	 -3_ 5g\ .

;dfwfg 
afFsL sf]0fx¿nfO{ lrqdf b]vfP h:t}  
a, b, c, d, x, y, z dfGbf, 

b = 53o   	 -;ª\ult sf]0fx¿ a/fa/ x'G5g\ ._
d = 53o  	 -PsfGt/ sf]0fx¿ a/fa/ x'G5g\ _ 
y = d = 53o  	-d / y ;ª\ult sf]0fx¿ a/fa/ x'G5g\ _ 

A

a
b c

d

x
yz

53°

B

DC

100°

80°

A B

C D

95°

95°

A

B

C
D

85°

95°

A
B

C D

C

70°

110°

A

B

D

-s_

-u_ -3_

-v_
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pbfx/0f 5  

lbOPsf] lrqdf AB//CD  5 .  ∠ABC / ∠DCB sf]  
dfg lgsfNg'xf];\ M 

pbfx/0f 6  

tnsf] lrqdf x sf] dfg slt x'Fbf AB  / CD   
;dfgfGt/ x'G5g\ <

;dfwfg 
oxfF,
3x – 50° = x + 10°	 -PsfGt/ sf]0fx¿ a/fa/ x'G5g\ ._
or, 3x – x = 50°+ 10°
or, 2x = 60°
∴ x = 30°
∴ ∠ABC = 3x – 50°     = (3×30)° – 50°
	     = 90° – 50°  = 40°
∴ ∠ABC= ∠DCB = 40°

;dfwfg 

oxfF,

a = 2x  x'G5 . ( ∴ a / 2x ljk/Lt zLiff{led'v sf]0f ePsfn] a/fa/ x'G5g\ . 
AB//CD x'gsf nflu a + 70° = 180° x'g'kb{5 . 

	 or, a + 70° = 180°                
	 or, 2x = 80°- 70° 
 	 or, 2x = 110° 

	 ∴ x =  110°
2

 

ctM x = 55°  x'Fbf /]vfx¿ ;dfgfGt/ x'G5g\ . 

a + 53° = 180°	 -j|mdfut leqL sf]0fx¿sf] of]u 180° x'G5 _ 
z = a = 127°		  -z / a ;ª\ut sf]0fx¿ a/fa/ x'G5g\ _
x = a = 127° 		 -PsfGt/ sf]0fx¿ a/fa/ x'G5g\ _
c = a = 127° 		  -c / a ljk/Lt zLif{sf]0fx¿ a/fa/ x'G5g\ _

3x – 50°

x + 10°

A B

C D

70°
A B

C D
2x

a
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cEof; 13.1

1.	 vfnL 7fpF eg'{xf];\ M

-s_	 b'O{ /]vf ;dfgfGt/ ePsf] cj:yfdf PsfGt/ sf]0fx¿ ========x'G5g\ .

-v_ b'O{ /]vf ;dfgfGt/ ePsf] cj:yfdf ;ª\ut sf]0fx¿ ========x'G5g\ .

-u_ b'O{ /]vf ;dfgfGt/ ePsf] cj:yfdf j|mdfut leqL sf]0fx¿sf] of]ukmn 
=============x'G5 .

2.	 tnsf] lrqsf cfwf/df ;ª\ut sf]0fx¿, PsfGt/ sf]0fx¿ / j|mdfut leqL 
sf]0fx¿ n]Vg'xf];\ M

3.	 tnsf /]vfx¿ ;dfgfGt/ 5g\ jf 5}gg\ eGg] s'/f sf]0fx¿ gfk]/ 5'6\ofpg'xf];\ M

4.	 tn lbOPsf l;wf /]vfx¿df 5]bs lvr]/ sf]0f gfkL lbOPsf l;wf /]vfx¿ 
;dfgfGt/ eP gePsf] hfFRg'xf];\ M

A B

C D

G

H

E

F

-s_

-s_

-v_

-v_

-u_

-u_
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5.	 AB // CD x'g] u/L tnsf lrqdf CD /]vf lvRg'xf];\ M

6.	 lbOPsf] sf]0fsf cfwf/df afFsL sf]0fx¿sf] gfk kQf nufpg'xf];\ M 

A B

C

A B

C

A B

C

O

A

C

B
B

A

C

A B

C

-s_

-s_

-3_

-3_

-v_

-v_

-ª_

-ª_

-u_

-u_

-r_

-r_

-5_

70°
?40°73°

110°

40° 95°

97° 
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1.	nfdf] vfnsf afF;sf l;Gsf jf df]6f vfnsf n6\7L lnO{ b'O{cf]6f l;wf n6\7Ld-
fly kg]{ u/L Ps csf]{nfO{ afFWg'xf];\ . kfn}kfnf] k|To]s n6\7LnfO{ km/s km/s 
sf]0f agfpg] u/L 3'dfpg'xf];\ . 

2.	pSt cj:yfdf hf]8L sf]0f PsfGt/, ;ª\ut, j|mdfut 5'6\l6g] u/L ;ª\s]t 
ug{'xf];\ .

3.	n6\7L 3'dfpFbf ag]sf dxŒjk"0f{ sf]0fx¿sf] cj:yfnfO{ gf]6 ug{'xf];\ . 

4.	tkfO{Fn] lgsfn]sf s'/fx¿ k|:t'ltsf nflu rf6{k]k/df tof/ ug{'xf][;\ . 

5.	rf6{k]k/ sIffsf] leQfdf 6fF;]/ k|:t'lt ug{'xf];\ . ;fy} ;fyLsf] k|:t'ltdf  
tkfO{Fsf s'/f cfPsf] gcfPsf] l6kf]6 u/L 5nkmn ug{'xf];\ .

 kl/of]hgf sfo{

pQ/ 

1 b]lv 5 ;Dd lzIfsnfO{ b]vfpg'xf];\ .

6. -s_ 107º 	 -v_ 50º	-u_ / -3_ lzIfsnfO{ b]vfpg'xf];\ . -ª_ 40º 	
   -r_ 95º	 -5_ 97º
7. -s_ 60º	 -v_ 70º	-u_ 70º		 -3_ 120º 	 -ª_ 60º		   

   -r_ 20º	 -5_ 20º	-h_ 20º 	 -em_ 35º

x

120°

x

120°

x

120°

4x

5x

2x

9x – 40°
2x 40°30°

-3_

-5_ -h_ -`_

-ª_

x2x 
2x – 70° x

x

110°

-s_ -v_ -u_

-r_

7.	 lbOPsf] sf]0fsf cfwf/df x sf] dfg kQf nufpg'xf];\ M
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14.0	 k'g/jnf]sg (Review)
lbOPsf lqe'hx¿nfO{ e'hf / sf]0fsf cfwf/df juL{s/0f ug'{xf];\ M 

lrq -s_

lrq -s_

lrq -v_

lrq -v_

lrq -u_

lrq -u_

lrq -3_

kf7 14 ;dtnLo cfs[ltx¿
(Plane Figures)

14.1	lqe'hsf u'0fx¿sf] klxrfg / k/LIf0f  (Identification and 
verification of the properties of Triangles)

ls| ofsnfk 1

Pp6f  rf6{ k]k/ lng'xf];\ / pSt k]k/df lglZrt gfk ePsf] lqe'h agfpg'xf];\ . ca 
lrq -v_ df b]vfPsf] h:t} u/L tLgcf]6f sf]0fnfO{ sf6\g'xf];\ / lrq -u_ df h:t} u/L 
tL sf]0fx¿nfO{ ldnfP/ /fVg'xf];\ . s:tf] sf]0f aGof], 5nkmn u/L lgisif{ sIffdf k|:t't 
ug'{xf];\ . 

lqe'hsf tLgcf]6} sf]0f ldnfP/ /fVbf ;/n sf]0f ag]sf] 5 . ;/n sf]0fdf ag]sf 
sf]0fx¿sf] hDdf of]ukmn 180º x'G5 .

 

 

  
lrq 1 

B

lqe'hsf tLgcf]6f leqL sf]0fx¿sf] of]ukmn 180° x'G5 .

A

B C

A

B C C

A
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-v_ ;dafx' lqe'hsf sf]0fx¿sf] k/LIf0f

ca k|f]6\ofS6/sf] ;xfotfn] dflysf k|To]s sf]0fx¿sf] gfk lnO{ tn lbOPsf 
tflnsfdf eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

ls| ofsnfk 2

lrqdf lbOPsf] h:t} km/s km/s cfsf/ / gfk ePsf tLgcf]6f lqe'hx¿ agfpg'xf];\ M

ls| ofsnfk 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];\ / lbOPsf k|Zgx¿sf af/]df 
5nkmn ug'{xf];\ .

lrq -s_ lrq -v_ lrq -u_

lrq g= ∠BAC ∠ABC ∠BCA ∠BAC + ∠ABC + ∠BCA glthf

-s_

-v_

-u_

lgisif{ M 

A

B CB

A

C

A

B C

A

B C

A

B C

A

D

B C
lrq -s_ lrq -v_ lrq -u_
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ca k|f]6\ofS6/sf] ;xfotfn] dflysf k|To]s sf]0fx¿sf] gfk lnO{ tn lbOPsf] 
tflnsfdf eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

-s_	lrqdf ;dafx' lqe'h ABC sf] zLif{laGb' 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{laGb' 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]0fx¿ a/fa/ x'G5g\ < 5nkmn u/L lgisif{ k|:t't 
ug'{xf];\ .

ls| ofsnfk 4

lrqdf lbOP h:t} u/L km/s km/s gfk ePsf tLgcf]6f ;dafx' lqe'hx¿ agfpg'xf];\ M

lrq -s_ lrq -v_ lrq -u_

lrq g= ∠CAB ∠ABC ∠BCA glthf

-s_

-v_

-u_

lgisif{ M 

;dafx' lqe'hsf ;a} sf]0fx¿ a/fa/ x'G5g\ . To;}n] k|To]s sf]0f 60º/60º sf 
x'G5g\ .

A

B C

A

B

C C

B

A
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ls| ofsnfk 6

lrqdf lbOP h:t} u/L km/s km/s gfk ePsf tLgcf]6f ;dlåafx' lqe'h lvRg'xf];\ .

-u_ ;dlåafx' lqe'hsf cfwf/sf sf]0fx¿sf] k/LIf0f

sf]0f B / C sf] lardf s:tf] ;DaGw kfpg'eof], ;fyL;Fu 5nkmn ug'{xf];\ .

ca k|f]6\ofS6/sf] ;xfotfn] dflysf k|To]s sf]0fx¿sf] gfk lnO{ tn lbOPsf] 
tflnsfdf eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

;dlåafx' lqe'hsf cfwf/sf sf]0fx¿ a/fa/ x'G5g\ . 

lrq -s_ lrq -v_ lrq -u_

lrq -s_ lrq -v_ lrq -u_

lrq g= ∠ABC ∠ACB glthf

-s_

-v_

-u_

lgisif{ M 

ls| ofsnfk 5

Pp6f kmf]6f]skL k]k/ lng'xf];\ . To;df b'O{cf]6f e'hf a/fa/ ePsf] Pp6f lqe'h 
agfpg'xf];\ / To;nfO{ s}FrLsf] ;xfotfaf6 sf6]/ lgsfNg'xf];\ . ca pSt lqe'hdf 
ePsf a/fa/ e'hfx¿nfO{ lrqdf b]vfP h:t} u/L lrx\g nufpg'xf];\ / cfwf/sf 
sf]0fx¿nfO{ klg lrx\g nufpg'xf];\ . ca lrq v / u df b]vfOPsf] h:t} u/L 
zLif{laGb' B / C nfO{ vlK6g] u/L k6\ofpg'xf];\ .

A

B C

A

B C

A

B C

A

B C

A

B C

A

B C
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lrq -s_ lrq -v_ lrq -u_

ls| ofsnfk 7

Pp6f sfuhdf Pp6f sf]0f ;dsf]0f ePsf] ;dlåafx' lqe'h lvRg'xf];\ / To;nfO{ 
sFrLsf] ;xfotfn] sf6\g'xf];\ . ca pSt lqe'hfsf/ sfuhsf] 6'j|mfnfO{ lrqdf b]vfP 
h:t} u/L k6\ofpb} hfg'xf];\ / lbOPsf k|Zgsf af/]df 5nkmn ug'{xf];\ M

-3_ ;dsf]0fL ;dlåafx' lqe'hsf cfwf/sf sf]0fx¿sf] k/LIf0f

-s_	 lrqdf ∠ACB = 90° / BC = AC ePsf] ;dsf]0fL ;dlåafx' lqe'h ABC sf] 
zLif{laGb' A nfO{ B df kg]{ u/L k6\ofpFbf sf]0f B / sf]0f A sf] ;DaGw s:tf] 
x'G5 <

-v_	 ;dsf]0fL ;dlåafx' lqe'hsf] a/fa/ e'hfn] cfwf/ /]vf;Fu agfPsf sf]0fx¿sf] 
;DaGw s] x'G5 < 5nkmn u/L lgisif{ k|:t't ug'{xf];\ .

-u_	 ;dsf]0fL ;dlåafx' lqe'hsf cfwf/sf sf]0fx¿ slt slt l8u|Lsf x'G5g\ < 
5nkmn u/L lgisif{ k|:t't ug'{xf];\ .

;dsf]0fL ;dlåafx' lqe'hsf k|To]s cfwf/sf sf]0fx¿ a/fa/ 45º x'G5g\ .

ls| ofsnfk 8

lrqdf km/s km/s gfk ePsf tLgcf]6f ;dsf]0fL ;dlåafx' lqe'hx¿ lbOPsf 5g\ . 

A

B C B BC C

A
A

B C

A

C

B A

A

B C
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ca k|f]6\ofS6/sf] ;xfotfn] dflysf k|To]s sf]0fx¿sf] gfk lnO{ tn lbOPsf] 
tflnsfdf eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

lrq g= ∠CAB ∠CBA glthf

-s_

-v_

-u_

lgisif{ M 

pbfx/0f 1  

lbOPsf] lrqsf cfwf/df x sf] dfg kQf nufpg'xf];\ M

;dfwfg 

oxfF, -s_ ∠ABC +  ∠BCA + ∠CAB = 180° [∵ lqe'hsf] leqL sf]0fx¿sf]  

						         of]ukmn 180º x'g] ePsfn] .
	 or,  2x + x + x = 180°
	 or, 4x = 180°
	 ∴ x = 45º
ct M x sf] dfg 45º x'G5 . 

csf]{ tl/sf,

lbOPsf] lqe'h ABC ;dsf]0fL ;dlåafx' lqe'h xf] . 

To;}n] ∠ABC = 90º / ∠BCA = ∠CAB = 45º x'G5 .

ct M x sf] dfg 45º x'G5 . 

-s_ -v_

C

A

B
2x x

x

Q R

P

60°

70° x
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pbfx/0f 2  

lbOPsf] lrqaf6 x / y sf] dfg kQf nufpg'xf];\ M

;dfwfg 

oxfF -s_ ∠MOP = ∠OMN 	[∵ NM//OPN, x'Fbf 5]bs OM n] sf6\bf ag]sf  

				    PsfGt/ sf]0fx¿ ePsfn] .

	 or, y = 70º 
To:t},

∠MNO + ∠NMO + ∠MON = 180o 	 [∵ lqe'hsf leqL sf]0fx¿sf] of]ukmn 	

						      180º x'g] ePsfn] .
	 or, 80º  + 70º + x = 180º 
	 or, 150º  + x = 180º 
	 or, x = 180º  – 150º
	 ∴ x = 30º
ct M x / y sf] dfg j|mdzM 30º / 70º x'G5 . 

-v_  	 ∠PQR + ∠QRP + ∠RPQ = 180º  [∵ lqe'hsf leqL sf]0fx¿sf] of]ukmn  
						      180º x'g] ePsfn] .
	 or, 70º + x + 60º  = 180º
	 or, x + 130º = 180º
	 or, x = 180º – 130º 
	 ∴ x = 50º
	 ct M x sf] dfg 50º x'G5 . 

-s_ -v_

M

N
80°

70°

x y

O

P
P

Q R

S

y
x
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-v_ 	 lbOPsf] lqe'h PQR ;dafx' lqe'h xf] . ;dafx' lqe'hsf] ;a} sf]0fx¿ a/fa/  

	 x'G5g\ .

To;}n] ∠PQR = ∠QRP = ∠RPQ = 60° x'G5 . 

	 ∴ x = 60°
To:t}, 

∠QRP = ∠PRS [∵QP//RS, x'Fbf 5]bs PR n] sf6\bf ag]sf PsfGt/ sf]0fx¿  

			   ePsfn] .

∴ y = 60º
ct M x / y sf] dfg j|mdz M 60º / 60º x'G5 . 

pbfx/0f 3  

;Fu}sf] lrqdf lbOPsf] lqe'h s:tf] lsl;dsf] lqe'h xf] <

-s_ sf]0f / e'hfsf] ;ª\s]tsf cfwf/df n]Vg'xf];\ .

-v_ x / y sf] dfg kQf nufpg'xf];\ .

-u_ x / y sf] dfgsf cfwf/df sf]0fx¿sf] ;DaGw 

lgsfNg'xf];\ .

;dfwfg 

-s_ 	lqe'h ABC df, AB = AC, / ∠BAC = 90º  
	 5g\ To;}n] ∆BAC ;dsf]0fL ;dlåafx' lqe'h xf] .

-v_ 	∠ACB = x / ∠ABC = y cfwf/sf sf]0fx¿ x'g\ . lqe'hsf tLg sf]0fsf]  

	 of]u 180° x'g] ePsfn],
	 x + y + 90° = 180°
	 x + y = 90° ... .. . (i)
k]ml/ ;dlåafx' lqe'hsf cfwf/sf sf]0fx¿ a/fa/ x'g] ePsfn] ∠ACB  = ∠ABC,
x = y ... ... .. (ii)
(i) / (ii) af6,
	 x + x = 90˚
	 or, 2x = 90˚

A

B
y

x
C
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ctM x = 45°
To;}n] y = 45°
-u_ ctM x = 45°, y = 45° ePsfn] ∠ACB = ∠ABC 5g\ .

cEof; 14.1

1.	 lbOPsf jfSox¿ l7s jf a]l7s s] x'g\, 5'6\ofpg'xf];\ . olb a]l7s eP 
To;nfO{ l7s agfO{ n]Vg'xf];\ M

-s_ lqe'hsf leqL sf]0fx¿sf] of]ukmn 360˚ x'G5 .

-v_ ;dafx' lqe'hsf ;a} sf]0fx¿ a/fa/ x'G5g\ .

-u_ ;dlåafx' lqe'hsf ;a} sf]0fx¿ a/fa/ x'G5g\ .

-3_ ;dsf]0fL ;dlåafx' lqe'hsf cfwf/ sf]0fx¿ 60° sf] x'G5g\ .

2.	 tnsf lqe'hx¿sf] gfd n]lv s'g s'g lqe'h ;dlåafx' 5g\ . ltgLx¿sf 
a/fa/ e'hfsf] gfd n]Vg'xf];\ M 

60°

7 0° 60° 60° 45°

40° 50°80°

-3_ -ª_

-s_ -v_ -u_
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3.	 tnsf lrqdf x, y, z sf] dfg kQf nufO{ afFsL sf]0fx¿sf] dfg kQf 
nufpg'xf];\ M

30°60°

x°

P

Q R
B

A
x°

y°
C

X

Y Z

44°

y° x°

E

F

20° 20°

x° y°

H G

Q

P R

x°

y° z° 150°
x°

y°

2x°
6x°

x°
120° z°x°

y°

60°

45° y°

x°

38°

42°y°

z°

x° 65°

60°
y°

x°

y°z°

2x–5°

x°

2x+5°

y°
45°

2x°

x°

-s_

-3_

-5_

-`_

-v_

-ª_

-h_

-6_

-u_

-r_

-em_

-7_ -8_
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4.	 -s_ Pp6f ;dlåafx' lqe'hsf] zLif{sf]0f 700 x'G5 eg] cfwf/ sf]0fx¿ kQf  
	 nufpg'xf];\ .

	 -v_ ΔABC df ∠BAC = 45°, ∠ABC = 2∠BCA eP,
   		  -c_ ∠ABC / ∠BCA sf] gfk kQf nufpg'xf];\ .
   		  -cf_ ΔABC s:tf] k|sf/sf] lqe'h xf] < sf/0f;lxt n]Vg'xf];\ .
   	 -u_ olb Pp6f lqe'hsf leqL sf]0fx¿ 2:3:4 sf] cg'kftdf 5g\ eg] tL  

	 sf]0fx¿ kQf nufpg'xf];\ .

5.	 -s_ lbOPsf] lrqdf ΔPQR sf] e'hf QR   
	 nfO{ S ;Dd nDafOPsf] 5 eg],

	 -c_ ∠QPR, ∠PQR / ∠PRS sf] gfk kQf  
	 nufpg'xf];\ . 

	 -cf_ ∠QPR + ∠PQR slt x'G5 <
	 -O_ ∠QPR + ∠PQR / ∠PRS sf] ;DaGw s:tf]  

	 x'G5, kQf nufpg'xf];\ .
	 -v_ ;Fu}sf] lrqdf ∆ABC lbOPsf] 5 . 
	 -c_ e'hfx¿ AB, BC / AC sf] gfk kQf nufpg'xf];\ . 
	 -cf_ AB + BC slt x'G5 <
	 -O_ AB + BC / AC sf] ;DaGw s:tf] x'G5, kQf nufpg'xf];\ . 

6.	 -s_ lbOPsf] lrqdf MQ//ON,  ∠PNO:∠NOP 
= 5:2, ∠QMN = 65° 5 .

 	 ∠NPO sf] dfg kQf nufpg'xf];\ . 

	 -v_ lbOPsf] lrqdf AC// FE, 
	 ∠BDF = 135°, DF ⊥ EF 
	  5,

		  -c_ ∠CDG sf] dfg slt  
	     x'G5 <

P

Q R S

A

C B

 
Q

M

P
N

O
A

B D C E

G

F

65°

135°
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		  -cf_ e'hf GD / GC sf] ;DaGw n]Vg'xf];\ .
		  -O_ ΔCGD s:tf] lqe'h xf] <
	 -u_ 	lbOPsf] lrqdf ∆ABC df,  

	 ∠BAC = 30°,  
	 ∠ABC =75°, AB = (2x + 1)cm /   
	 AC = 9cm  5 eg] x sf] dfg kQf  
	 nufpg'xf];\ . 

pQ/
1 / 2 lzIfsnfO{ b]vfpg'xf];\ .

3. 	 -s_ 90º 	 -v_ x = y = 45º 	 -u_ x = y = 68º 		
-3_ x = y = 70º 	 -ª_ x = y = z = 60º 	 -r_ x = 30º, y = 60º 	
-5_ x = 20º 	 -h_ x = y = 60º,  z = 120º

	 -em_ x = 120º, y = 75º 	 -`_ x = 100º, y = 38º, z = 42º  

	 -6_ x = 60º, y = 55º	 -7_ x = 45º, y = 90º 

	 -8_ x = 36º, y = 77º,  z = 67°

4. 	 -s_ 55º  	 -v_ -c_ 90º / 45º     -cf_ ;dsf]0fL ;dlåafx' lqe'h 	
-u_ 40º, 60º, 80º 

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

6. 	 -s_ 89º 	 -v_ -c_ 45º           -cf_ a/fa/ x'G5 .  

	 -O_ ;dsf]0fL ;dlåafx' .	

	 -u_ x = 4 cm 

 

B C
75°

30°

2x + 1 cm 9 cm

A
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14.2	 ;dafx' rt'e'{h, ;dnDa rt'e'{h / rª\ufsf u'0fx¿sf] klxrfg / 
k/LIf0f (Identification and verification of the properties of Rhombus, 
Trapezium and Kite)

ls| ofsnfk 9

lrqdf lbOPsf rt'e{'h cWoog ug'{xf];\ . hf]8Ldf 5nkmn u/L ltgLx¿sf] klxrfg ug'{xf];\ 
/ ljz]iftfx¿ tnsf] tflnsfdf eg'{xf];\ M

lrq -s_ lrq -v_ lrq -u_

lrq -s_ lrq -v_

rt'{e'h / ltgsf ljz]iftf

lrq g= rt'{e'hsf] gfd kl/efiff ljz]iftf

-s_ ;dafx' rt'e'{hsf u'0fx¿sf] klxrfg / k/LIf0f (Identification and  
	 verification of the properties of Rhombus)

ls| ofsnfk 10

cf7cf]6f a/fa/ gfk ePsf l;Gsf jf h'; kfOk lng'xf];\ / tL 4/4 cf]6f l;Gsfx¿ 
jf h'; kfOkx¿af6 lrqdf b]vfOP h:t} u/L ljleGg cfsf/sf aGb cfs[ltx¿ 
agfpg'xf];\ . ca tL b'O{ cfs[lt 
lardf s] s] ;dfgtf / leGgtf 
5g\ < ;d"xdf 5nkmn u/L lgisif{ 
sIffdf k|:t't ug'{xf];\ .
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oxfF dflysf b'j} cfs[ltsf ;a} e"hfx¿ cfk;df a/fa/ 5g\ . h;df lrq -s_ nfO{ 
;dafx' rt'e{'h / lrq -v_ nfO{ ju{ elgG5 .

j|m=;= ;dfgtfx¿ c;dfgtfx¿

-c_ rf/cf]6} e'hfx¿ a/fa/ x'G5g\ . ju{df ;a} sf]0fx¿ 90° sf x'G5g\ t/ 

;dafx' rt'e'{hdf x'b}gg\ .

-cf_ rf/cf]6} sf]0fx¿sf] of]ukmn 360° x'G5 . ju{sf ;a} sf]0fx¿ a/fa/ x'G5g\ t/ 

;dafx' rt'e'{hdf ;Dd'v sf]0fx¿ dfq 

a/fa/ x'G5g\ .

-O_ ljk/Lt e'hfx¿ ;dfgfGt/ x'G5g\ . ju{sf ljs0f{x¿sf] nDafO a/fa/ x'G5g\ 

t/ ;dafx' rt'e'{hdf xF'b}gg\ .

ca AO, CO, BO, DO, ∠AOB  / ∠BOC gfk lng'xf];\ . tn lbOPsf] tflnsfdf 
eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

lrq g= AO CO BO DO ∠AOB ∠BOC glthf
-s_

-v_

-u_

lgisif{ M

ls| ofsnfk 11

lrqdf km/s km/s gfk ePsf tLgcf]6f ;dafx' rt'e'{h lbOPsf] 5 h;df ljs0f{x¿ 
lvlrPsf 5g\ . ;fy} ljs0f{x¿ AC / BD laGb' O df sfl6Psf 5g\ .

lrq -s_ lrq -v_ lrq -u_
A B

D C

O

A B

O

CD

A B

D C

O
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zLif{sf]0fx¿nfO{ ljs0f{n] sf6\bf ag]sf sf]0fx¿sf] gfk k|f]6\ofS6/sf] k|of]uaf6 gfkL 
tn lbOPsf] tflnsfdf eg'{xf];\ / lgisif{ lgsfNg'xf];\ M

lrq 

g=
∠ADB ∠BDC ∠ACD ∠ACB ∠ABD ∠CBD ∠BAC ∠CAD glthf

-s_

-v_

-u_

lgisif{ M

s] tkfO{Fn] lgsfNg' ePsf] lgisif{ / tnsf] syg Pp6} 5 <

ls| ofsnfk 12

lrqdf km/s km/s gfk ePsf tLgcf]6f ;dafx' rt'e'{h lbOPsf 5g\ h;df ljs0f{x¿ 
lvlrPsf 5g\ .

s] tkfO{Fn] lgsfNg' ePsf] lgisif{ / tnsf] syg Pp6} 5 <

lrq -s_ lrq -v_ lrq -u_

;dafx' rt'e'{hsf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåeflht x'G5g\ .

;dafx' rt'e'{hsf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf ub{5 .

A B

D C

O

A B

O

CD

A

B

D

C

O
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-v_ 	rª\ufsf u'0fsf] klxrfg / k/LIf0f  (Identification and verification of  
	 the properties of Kite)

ls| ofsnfk 13

;Fu}sf] lrqdf lbOPsf] h:tf] rª\uf s;/L lgdf{0f ug]{ xf]nf, ;d"xdf 5nkmn u/L sfuhsf] 
k|of]uaf6 rª\uf agfpg'xf];\ . ca tkfO{Fn] agfPsf] h:t} rª\ufsf] lrq sfkLdf sf]g'{xf];\ / 
lgDglnlvt k|Zgdf 5nkmn u/L lgisif{ sIffdf k|:t't ug'{xf];\ M

ls| ofsnfk 14

lrqdf b]vfOP h:t} u/L km/s km/s gfk ePsf tLgcf]6f rª\uf agfpg'xf];\ / ljs0f{x¿ 
lvRg'xf];\ .

-c_ 	rª\uf ABCD sf s'g s'g e'hfx¿ a/fa/ 5g\ <
-cf_	 sltcf]6f ljs0f{x¿ 5g\ <
-O_ 	 s] tL ljs0f{x¿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_ 	 rª\uf ABCD df sltcf]6f ;dlåafx' lqe'hx¿ 5g\ < ltgLx¿ s'g s'g x'g\ <

oxfF rª\uf ABCD df b'O{ hf]8L cf;Gg e'hfx¿ AB = AD / BC = DC 5g\ . 
;fy} nfdf] ljs0f{ AC / 5f]6f] ljs0f{ BD 5g\ . ;fy} BP = PD / ∠APB = ∠APD 
= 90° klg 5g\ .

b'O{ hf]8L cf;Gg e'hfx¿ 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 ub{5 . a/fa/ gx'g] e'hfx¿lar 
ag]sf sf]0fx¿ a/fa/ x'G5g\ .

A

B

C

DP

D

A P C

B

A

B

C

DP

C

D

A

BP

lrq -s_ lrq -v_ lrq -u_
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BP, DP, ∠APB / ∠APD sf gfkx¿ lnO{ tn lbOPsf tflnsfdf eg'{xf];\ / lgisif{ 
lgsfNg'xf];\ M

lrq g= BP DP ∠APB ∠APD glthf

-s_

-v_

-u_

lgisif{ M

s] tkfO{Fn] lgsfNg' ePsf] lgisif{ / tnsf] syg Pp6} 5 <

rª\ufsf ljs0f{x¿dWo] nfdf] ljs0f{n] 5f]6f] ljs0f{nfO{ ;dsf]0f x'g] u/L ;dlåefhg 
u5{ .

ls| ofsnfk 15

lrqdf b]vfOP h:t} u/L km/s km/s gfk ePsf tLgcf]6f rª\uf agfpg'xf];\ / ljs0f{x¿ 
lvRg'xf];\ .

lrq -s_ lrq -v_ lrq -u_

A

B

C

DP
A

D

B
C

A

B

D

C

AB, AD, BC / CD sf gfkx¿ lnO{ tn lbOPsf tflnsfdf eg'{xf];\ / lgisif{ 
lgsfNg'xf];\ .

lrq g=
∆ABD df ∆BCD df

glthfAB AD BC CD
-s_

-v_

-u_

lgisif{ M
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s] tkfO{Fn] lgsfNg' ePsf] lgisif{ / tnsf] syg Pp6} 5 <

rª\ufdf 5f]6f] ljs0f{n] pSt rª\ufnfO{ b'O{ ;dlåafx' lqe'hdf ljefhg u5{ .

-u_ 	 ;dnDa rt'e'{hsf u'0fx¿sf] klxrfg / k/LIf0f ( Identification and  
	 verification of the properties of Trapezium)

ls| ofsnfk 16

pko'St ;d"xdf a;L lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

-s_	 ;Fu} lrqdf lbOPsf] cfs[ltnfO{ s] elgG5 < 

-v_	 e'hf AD / BC tyf AB / DC s:tf 
e'hfx¿ x'g\ < s] e'hf AD / BC tyf AB 
/ DC ;dfgfGt/ 5g\ <

-u_	 s] ;Dd'v sf]0fx¿ ∠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'hfx¿ tyf sf]0fx¿ klg cfk;df a/fa/ 
x'G5g\ <

oxfF,

dfly lbOPsf] ;dfgfGt/ rt'e'{hsf] s'g} Ps hf]8L e"hfx¿nfO{ 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 .

Ps hf]8L ;Dd'v e'hfx¿ dfq ;dfgfGt/ ePsf] rt'e'{hnfO{ ;dnDa rt'e'{h 
(Trapezium) elgG5 .

A B

D C

A
B

C
D

A B

CD
lrq -s_ lrq -v_
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;dfgfGt/ gePsf] e'hfdf ag]sf j|mdfut leqLsf]0fsf] of]u 180° x'G5 . To;}n] 
;dnDa rt'{e'hsf Pshf]8L ;Dd'v e'hfx¿ ;dfgfGt/ x'G5g\ .

ls| ofsnfk 17

lrqdf lbOP h:t} u/L km/s km/s gfk ePsf tLgcf]6f ;dnDa rt'e'{h lbOPsf 
5g\ .

;Dd'v e'hfx¿ ;dfgfGt/ eP gePsf] olsg ug{ k|f]6\ofS6/sf] ;xfotfn] j|mdfut 
leqLsf]0fx¿ gfk]/ tnsf] tflnsfdf eg'{xf];\ M

lrq g= ∠DAB  + ∠ADC ∠ABC +∠BCD glthf

-s_

-v_

-u_
s] tkfO{Fn] lgsfNg' ePsf] lgisif{ / tnsf] syg Pp6} 5 <

D

A

C

B A B

D C

A

D C

B

pbfx/0f 1  

lbOPsf rt'e'{hdf x sf] dfg kQf nufpg'xf];\ M

-s_						      -v_

5 cm

x

3 c
m

D

A

B

CP

3 cm

5 cm

6 cm

x

P

Q

R

ST

lrq -s_ lrq -v_ lrq -u_
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;dfwfg

-s_		  lbOPsf] rt'e'{h ABCD Pp6f ;dafx' rt'e'{h xf] . h;df AB = 5 cm,  
		  BP = 3 cm / AC = <
		  oxfF ∠APB = ∠BPC = 90° x'G5 . [∵ ;dafx' rt'e'{hsf ljs0f{x¿ k/:k/df  

		  ;dsf]0f x'g] u/L ;dlåeflht x'g] ePsfn] ]
		  ca ;dsf]0f ΔAPB df,

		  AB2 = AP2 + BP2   [∵ kfOyfuf]/; ;fWo h2 = p2 + b2 af6 ]
		  or, 52 = AP2 + 32   
		  or, 25 = AP2 + 9  
		  or, AP2 = 25 - 9  
		  ∵ AP  = 4 cm
	 ct M AC = x = 2 × 4  = 8 cm 

-v_ 		 lbOPsf] rt'e'{h PQRS Pp6f rª\uf xf] . 

		  h;df PQ = 5 cm, ST = 3 cm / TR =6 cm / PR = ?
		  oxfF ∠PTQ = 90° / QT =  3 cm x'G5 . [∵ rª\ufdf nfdf] ljs0f{n] 5f]6f]  

		  ljs0f{nfO{ ;dsf]0f x'g] u/L ;dlåeflht ug]{ ePsfn] ]
		  ca ;dsf]0f ΔPTQ df,
		  PQ2 = PT2 + QT2   [∵ kfOyfuf]/; ;fWo h2 = p2 + b2 af6 ]
		  or, 52 = PT2 + 32   
	 or, 25 = PT2 + 9  
	 or, PT2= 25 - 9  
	 ∴ PT = 4 cm
	 ct M PR = x = PT + RT  = 4 + 6 = 10 cm 



224 ul0ft, sIff *

cEof; 14.2

1.	 lbOPsf jfSox¿ l7s jf a]l7s s] x'g\, 5'6\ofpg'xf];\ . olb a]l7s eP 
To;nfO{ l7s agfO{ n]Vg'xf];\ M

-s_ ;a} ;dafx' rt'e'{hx¿ ju{ x'G5g\ .

-v_ ;dafx' rt'e'{hsf ;a} sf]0fx¿ a/fa/ x'G5g\ .

-u_ rª\ufdf 5f]6f] ljs0f{n] nfdf] ljs0f{nfO{ ;dlåefhg u5{ .

-3_ ;dafx' rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåeflht x'G5g\ .

-ª_ ;dafx' rt'e'{hsf ljs0f{x¿larsf] sf]0f 90° x'G5 .

-r_ ;dnDa rt'e'{hdf ;Dd'v e'hfx¿ ;dfgfGt/ x'G5g\ .

-5_ ;a} ;dnDa rt'e'{hx¿ ;dfgfGt/ rt'e'{h x'G5g\ .

2.	 tn tflnsfdf rt'e'{hsf e'hf, sf]0f / ;dfgfGt/ /]vf;DaGwL u'0fx¿ 
lbOPsf] 5 . ldNg] u'0f ePdf ;DalGwt rt'e'{hsf] gfdsf] tn l7s / gldNg] 
u'0f ePdf ;DalGwt rt'e'{hsf] gfdsf] tn a]l7s lrx\g nufpg'xf];\ .

u'0fx¿
rt'e'{hx¿

;dfgfGt/ 
rt'e'{h

;dafx' 
rt'e'{h

;dnDa 
rt'e'{h

ju{ cfot

;a} sf]0fx¿ a/fa/ x'G5g\ .

;a} sf]0fx¿ ;dsf]0f x'G5g\ .

hf]8f sf]0fx¿ a/fa/ x'G5g\ .

;a} e'hfx¿ a/fa/ x'G5g\ .

hf]8f ljk/Lt e'hfx¿ a/fa/ 
x'G5g\ .

Ps hf]8f ljk/Lt e'hfx¿ 
;dfgfGt/ x'G5g\ 

b'O{ hf]8f ljk/Lt e'hfx¿ 
;dfgfGt/ x'G5g\ .

3.	 k|Zg g= 2 df lbOPsf] rt'e'{hsf e'hf, sf]0f / ;dfgfGt/ /]vf;DaGwL 
u'0fx¿sf cfwf/df tL rt'e'{hx¿sf] ;DaGwnfO{ lrqdf k|:t't ug'{xf];\ .
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4.	 lbOPsf rt'e'{hx¿df a, b, c, x, y / z sf dfgx¿ kQf nufpg'xf];\ M

-s_

-u_

-ª_
-r_

-5_ -h_

-v_

-3_

y c
m

4 c
m

3 cm

x cm
D

A

B
C

(b – 2) cm

5 cm

3 cm

(a + 2) cm

QP

S

R

x

4 c
m5 cm

B

C

D

A

70° b
a

c

W
Z

X
Y

80°

c b

a

C

DB

A
4 cm

(z – 5) cm

(x + 1) cm

(y – 2) cm

P

Q

R

S

13
 cm

5 cm

5 cm
P

T

Q

R S

A

B C

D
x

110°

y

x
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-s_

-s_

-u_

-u_

-v_

-v_

5.	 tnsf rª\ufsf/ cfsf/df x, y, z sf] dfg lgsfNg'xf];\ M

6.	 tnsf rª\ufsf/ cfsf/df x, y, z sf] dfg lgsfNg'xf];\ M

pQ/
	 1 b]lv 3 ;Dd lzIfsnfO{ b]vfpg'xf];\ .
4.	 -s_ x = 3, y = 6, z = 9  	 -v_ a = 80º  b = c = 100°	

	 -u_ a = 90º, b = 55°, c = 35º  	 -3_ x = 6 cm 		

	 -ª_ a = 1, b = 7  	 -r_ x = 5 cm y = 4 cm 	

	 -5_ x = 5 √2 cm, y = 17 cm   	 -h_ x = 70º  

5. 	 -s_ x = 5 cm, y = 4 cm, z = 9 cm  	 -v_ x = 8 cm, y = 2 cm, z = 8 cm  	

	 -u_ x = 2 cm, y = 2 cm, z = 2 cm  

6. 	 -s_ x = y = z = p = 90º  	 -v_ x = 60º 	 -u_ x = 40º 

A

A

A

A

A

AD

D

D

D

D

D

B

B

B

B

x

x

y

y

5 cm 5 cm

P

p P
P

4 cm

2y cm z+1 cm 2z-1 cm

10-4y cmy cm3x – 5 cm

2x – 30

2x+10

2x + 3 cm x + 3 cm3x
 – 

1 c
m

z – 3 cm

4 cm

9 cmz

z

B

B

C

C

C

C

C

C
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14.3	/rgf 

ls| ofsnfk 18

lbOPsf] lrqsf gfdcg';f/ cfs[lt k"/f ug'{xf];\ M

ls| ofsnfk 19

lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

-s_ 	 cfot eg]sf] s] xf] <

-v_ 	 cfotsf k|To]s sf]0fx¿ slt slt  
	 x'G5g\ <

-u_ 	 cfotsf cgf;Gg e'hfx¿sf]  
	 ;DaGw s:tf] x'G5 <

ca cf;Gg e'hfx¿ 5 cm /  
3 cm x'g] u/L Pp6f cfotsf]  
/rgf ug'{xf];\ .
/rgfsf r/0fx¿ o;k|sf/sf 5g\ M

14.3.1	 cfotsf] /rgf -b'O{ cf;Gg e'hfx¿ lbOPsf] cj:yfdf_

D

90°

5 cm

3 c
m

C

A B

CD

3 c
m

5 cmA B

F H

--

ju{cfot

-s_ -v_

60°

;dfgfGt/ rt'e'{h

-u_

;dfgfGt/ rt'e'{h

-r_

;dfgfGt/ rt'e'{h

-ª_
60°

;dfgfGt/ rt'e'{h

-3_
70°
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ls| ofsnfk 20

lgDglnlvt k|Zgdf 5nkmn ug'{xf];\ M

-s_ 	 ju{ eg]sf] s] xf] <

-v_ 	 ju{ k|To]s sf]0fx¿ slt slt x'G5g\ <

-u_ 	 ju{sf ;a} e'hfx¿sf] ;DaGw s:tf]  
	 x'G5 <

ca,
Pp6f e'hf 4 cm x'g] u/L Pp6f ju{sf]  
/rgf ug'{xf];\ .
/rgfsf r/0fx¿ o;k|sf/sf 5g\ M
1.	 v];|f lrq tof/ ug'{xf];\ .
2. 	 cfwf/ /]vfdf 4 cm x'g] u/L  

AB n] hgfpg'xf];\ .
3.	 A af6 sDkf;sf] ;xfotfn] 90° sf] sf]0f lvRg'xf];\ . h;cg';f/ sf]0f FAB 

sf] gfk 90° 5 .
4.	 4 cm cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{ D 

n] hgfpg'xf];\ .

14.3.2	 ju{sf] /rgf -Pp6f e'hf lbOPsf] cj:yfdf_

1.	 v];|f lrq tof/ ug'{xf];\ .
2.	 cfwf/ /]vfdf kfFr ;]=ld= x'g] u/L AB n] hgfpg'xf];\ .
3.	 A df sDkf;sf] ;xfotfn] 90° sf] sf]0f lvRg'xf];\ . h; cg';f/ sf]0f  FAB 

sf] gfk 90° 5 .
4.	 3 cm cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{ D 

n] hgfpg'xf];\ . 
5.	 B af6 sDkf;sf] ;xfotfn] 90° sf] sf]0f lvRg'xf];\ . h;cg';f/ sf]0f HBA 

sf] gfk 90° 5 .
6.	 3 cm cw{Jof; lnP/ B af6 /]vf BH nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{ C 

n] hgfpg'xf];\ .
7.	 C / D hf]8\g'xf];\ .
ca cfoft ABCD sf] /rgf eof] .

4 cm

4 cm

90° 90°

CD

4 c
m

4 cmA B

F H
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5.	 B af6 sDkf;sf] ;xfotfn] 90° sf] sf]0f lvRg'xf];\ . h;cg';f/ sf]0f HBA 
sf] gfk 90° 5 .

6. 	 4 cm cw{Jof; lnP/ B af6 /]vf BH nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{  
C n] hgfpg'xf];\ .

7. 	 C / D hf]8\g'xf];\ .
ca ju{ ABCD sf] /rgf eof] .

ls| ofsnfk 21

lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

-s_ ;dfgfGt/ rt'e'{h eg]sf] s] xf] <

-v_ ;dfgfGt/ rt'e'{hsf ljz]iftf s] s] x'g\ <

ca lgDglnlvt cj:yfx¿df ;dfgfGt/ rt'e'{hsf] /rgf s;/L ug]{ xf]nf 5nkmn  
ug'{xf];\ .

-s_	 cf;Gg  e'hfx¿sf] gfk / larsf] sf]0fsf] gfk lbOPsf] cj:yfdf ;dfgfGt/  
	 rt'e{'hsf] /rgf

14.3.3	 ;dfgfGt/ rt'e'{hsf] /rgf 

7 cm

4 cm

60°

D C

A B

7 cm / 4 cm cf;Gg e'hfx¿ / 
ltgLx¿sf] larsf] sf]0f 60° x'g] u/L 
;dfgfGt/ rt'e{'hsf] /rgf ug'{xf];\ .
lgDglnlvt r/0fx¿ ckgfP/ 
;=r=sf] /rgf ug{ ;lsG5 .
1.	 v];|f lrq tof/ ug'{xf];\ .
2.	 cfwf/ /]vfdf 7 cm x'g] u/L 

AB n] hgfpg'xf];\ .
3.	 A af6 sDkf;sf] ;xfotfn] 60° sf] sf]0f lvRg'xf];\ . h;cg';f/ sf]0f FAB sf] 

gfk 60° 5 .
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4.	 4 cm cw{Jof; lnP/ A af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{ D n] 
hgfpg'xf];\  .

5.	 B af6 sDkf;sf] ;xfotfn] AD a/fa/sf] rfkn] B af6 dfly / AB a/fa/sf]  
rfkn] D af6 B tk{m sf6\g'xf];\ . sfl6Psf] laGb'nfO{ C n] hfpg'xf];\ .

6.	 C / D tyf B / C hf]8\g'xf];\ .

7.	 ca ;=r= ABCD sf] /rgf eof] .

-v_ cf;Gg e'hfx¿sf] gfk / Pp6f ljs0f{sf] gfk lbOPsf] cj:yfdf ;dfgfGt/ 
rt'e{'hsf] /rgf

7 cm / 4 cm cf;Gg e'hfx¿ / Pp6f ljs0f{sf] 
nDafO 8 ;]=ld= x'g] u/L ;dfgfGt/ rt'e{'hsf] /rgf  
ug'{xf];\ .

lgDglnlvt r/0fx¿ ckgfP/ ;=r=sf] /rgf ug{ 
;lsG5  .

1.	 v];|f lrq tof/ ug'{xf];\ .

2.	 cfwf/ /]vfdf 7 cm x'g] u/L AB n] hgfpg'xf];\ .

3.	 laGb' A af6 8 cm / laGb' B af6 4 cm sf] cw{Jof; lnP/ rfkx¿  
lvRg'xf];\ .

4.	 A / C tyf B / C hf]8\g'xf];\ . o;/L lqe'h ABC aGof] .

7 cm

8 cm4 cm

D C

A B

7 cm

4 cm

60°

A B

D

F

F

C
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5.	 laGb' A af6 4 cm / laGb' C af6 7 cm sf] cw{Jof; lnP/ rfkx¿  
lvRg'xf];\ . sfl6Psf] laGb'nfO{ D n] hgfpg'xf];\ .

6.	 A / D tyf C / D hf]8\g'xf];\ .
7.	 ca ;=r= ABCD sf] /rgf eof] .

-u_ cf;Gg e'hfx¿sf] gfk / ljs0f{ tyf Pp6f e'hflarsf] sf]0fsf] gfk lbOPsf] 
cj:yfdf ;dfgfGt/ rt'e{'h -;=r_ sf] /rgf

	 ;=r= ABCD /rgf ug'{xf];\ h;df AB = 7 cm / AD = 4 cm cf;Gg e'hfx¿ 
/ ljs0f{n] e'hf AB ;Fu 30° sf] sf]0f agfpF5 .

	 lgDglnlvt r/0fx¿ ckgfP/ ;=r=sf] /rgf ug{ ;lsG5 .

1.	 v];|f lrq tof/ ug'{xf];\ .

2.  cfwf/ /]vfdf 7 cm x'g] u/L AB n] 
hgfpg'xf];\ .

3. 	 A df sDkf;sf] ;xfotfn] 30° sf] sf]0f 
lvRg'xf];\ . h;cg';f/ ∠FAB =30° 
eof] .

4. 	 4 cm cw{Jof; lnP/ B af6 /]vf AF nfO{ sf6\g'xf];\ . sfl6Psf] laGb'nfO{ C n] 
hgfpg'xf];\ .

5.  B / C hf]8\g'xf];\ . lqe'h ABC aGof] .

7 cm
30°

4 cm

D C

A B

7 cm

7 cm

4 c
m

4 c
m 8 cm

A B

CD
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cEof; 14.3

2.	 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'hfx¿sf] gfk 8 cm= / 5 cm
	 -3_ nDafO ================== / rf}8fO =================-cfk}Fm /fVg'xf];\ ._

1.	 tnsf lrqdf lbOPsf sf]0f / e'hfx¿sf] gfk;Fu a/fa/ x'g] u/L lrqx¿ 
agfpg'xf];\ M 

-s_ -v_ -u_

-3_ -ª_

6. 	 laGb' A af6 4 cm / laGb' C af6 7 cm sf] cw{Jof; lnP/ rfkx¿  
lvRg'xf];\ . sfl6Psf] laGb'nfO{ D n] hgfpg'xf];\ .

7. 	 A / D tyf C / D hf]8\g'xf];\ .

8. 	 ca ;=r= ABCD sf] /rgf eof] . 

7 cm

7 cm

4 c
m

A B

C FD
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3.	 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'hfx¿sf] gfk 8 cm / 5 cm

4.	 tnsf gfksf cfwf/df ju{sf] /rgf ug'{xf];\ M

	 -s_ Pp6f e'hfsf] gfk 4 cm

	 -v_ nDafO 4.5 cm

	 -u_ nDafO ============== -cfk}Fm /fVg'xf];\ ._

5.	 lgDglnlvt cj:yfsf ;dfgfGt/ rt'e{'hsf] /rgf ug'{xf];\ M

	 -s_ cf;Gg e'hfx¿ 3 cm / 5 cm cf;Gg e'hfx¿sf larsf] sf]0f 45° 

	 -v_ cf;Gg e'hfx¿ 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° 

pQ/ 

lzIfsnfO{ b]vfpg'xf];\ .
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14.4	ax'e'h (Polygon)

ls| ofsnfk 22

lbOPsf lrqsf] cjnf]sg u/L cfs[ltsf] gfd s] xf] < sltcf]6f e'hfx¿n] ag]sf 5g\ < 
aGb cfs[lt x'g\ jf xf]Ogg\ < h:tf k|Zgx¿df 5nkmn ug'{xf];\ / k|fKt glthfnfO{ 
sIffdf k|:t't ug'{xf];\ M

ls| ofsnfk 23

?n/ tyf k|f]6\ofS6/sf] k|of]u u/L lbOPsf ax'eh'x¿sf e'hfx¿ tyf sf]0fx¿sf] gfk 
lng'xf];\ / hf]8Ldf lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

-s_ s] ;a} lrqdf ePsf ax'e'hsf e'hfx¿ a/fa/ 5g\ <

-v_ s] ;a} lrqdf ePsf ax'e'hsf sf]0fx¿ a/fa/ 5g\ <

14.4.1	 lgoldt ax'e'h  (Regular Polygon)      

tLg jf tLgeGbf a9L e'hfn] ag]sf HofldtLo aGb cfs[ltnfO{ ax'e'h elgG5 . 
tLgcf]6f e'hfn] ag]sf] ax'e'hnfO{ 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'hfx¿af6 ag]sf ax'e'hx¿ x'g\ .

lrq -s_ lrq -v_ lrq -u_ lrq -3_ lrq -ª_
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ls| ofsnfk 24

lrqdf ljleGg lsl;dsf lgoldt ax'e'hx¿ lbOPsf 5g\ . lrq g= -s_ df b]vfPsf] 
h:t} u/L ljs0f{x¿ lvrL k|To]s ax'e'hx¿df aGg ;Sg] lqe'h agfpg] cEof; ug'{xf];\ / 
sltcf]6f lqe'hx¿ ag] tflnsfdf eg'{xf];\ .

14.4.2	 lgoldt ax'e'hsf leqL sf]0fx¿sf] gfk  (Measurement of Interior 
Angles of Regular Polygon)      

;a} e'hfx¿ / leqLsf]0fx¿ a/fa/ ePsf] ax'e'hnfO{ lgoldt ax'e'h elgG5 . 
;dafx' lqe'h lgoldt lqe'h xf] eg] ju{nfO{ lgoldt rt'e'{h elgG5 . To;} 
u/L rf/cf]6f e'hfn] ag]sf lgoldt ax'e'heGbf dflysf lgoldt ax'e'hx¿nfO{ 
lgoldt k~re'h, lgoldt if8\e'h cflbn] hgfOG5 . 

lrq -s_ lrq -v_ lrq -u_ lrq -3_ lrq -ª_

-u_ sf]0fx¿ / e'hfx¿ a/fa/ ePsf ax'e'hx¿ s'g s'g x'g\ < 

-3_ sf]0fx¿ / e'hfx¿ a/fa/ gePsf ax'e'hx¿ s'g s'g x'g\ < 

dfly lbOPsf] lrq g= -s_, -v_ / -u_ df ePsf ax'e'hsf ;a} e'hfx¿ / sf]0fx¿ 
a/fa/ 5g\ eg] lrq g= -u_ df ePsf ax'e'hsf ;a} sf]0fx¿ a/fa/ eP tfklg 
;Dd'v e'hfx¿ dfq} a/fa/ 5g\ . To:t} lrq g= -ª_ sf] cfwf/sf sf]0fx¿ dfq} 
a/fa/ 5g\ . To;}n] lrq g= -s_, -v_ / -3_ df ePsf ax'e'hx¿ lgoldt ax'e'hx¿ 
x'g\ eg] lrq g= -u_ / -ª_ df lgoldt ax'e'h xf]Ogg\ .
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lgoldt ax''e'hsf] gfd e'hfsf] ;ª\Vof lqe'hsf] ;ª\Vof

rt'e'{h 4 2

lgoldt ax'e'hsf] 
lrq

lgoldt 
ax'e'hsf] gfd

e'hfx¿sf] 
;ª\Vof

lqe'hsf] 
;ª\Vof

leqL sf]0fx¿sf] 
of]ukmn

lqe'h 
(Triangle)

3 1 1800

n e'hf ePsf] ax'e'h

ls| ofsnfk 25

tn tflnsfdf lbOPsf lrqx¿sf] cjnf]sg ug'{xf];\ / k|f]6\ofS6/sf] k|of]uaf6 ltgLx¿sf 
leqL sf]0fx¿ gfKg'xf];\ . lj|mofsnfk 24 sf] glthf ;d]t cfwf/df tflnsf k"/f ug'{xf];\ / 
hf]8Ldf a;L lgDglnlvt k|Zgdf klg 5nkmn ug'{xf];\ M
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-s_	ax'e'hdf ljs0f{x¿ lvRbf ag]sf lqe'hsf ;ª\Vof / ax'e'hsf e'hfx¿sf] 
;ª\Voflar s:tf] ;DaGw 5, n]Vg'xf];\ .

-v_	ax'e'hdf ljs0f{x¿ lvRbf ag]sf lqe'hsf ;ª\Vof / leqL sf]0fx¿sf] of]ukmn 
larsf] ;DaGw s:tf] b]lvG5 < 

-u_	 ax'e'hsf e'hfx¿sf] ;ª\Vof / leqL sf]0fx¿sf] of]ukmnlar s:tf] ;DaGw 
b]lvG5 <

-u_	 e'hfsf] ;ª\Vof n ePsf] ax'e'hsf] leqL sf]0fx¿sf] of]ukmn slt x'G5 <
-3_	 ci6e'hsf leqL sf]0fx¿sf] of]ukmn slt x'G5, xf]nf <

olb ax'e'hsf e'hfsf] ;ª\Vof n eP,

leqL sf]0fx¿sf] of]ukmn = (n – 2) × 180° / lgoldt ax'e'hsf] Ps leqL sf]0fsf] gfk  
= 

 (n–2) 
    n    × 1800  x'G5 .

ls| ofsnfk 26

tn lrqdf ljleGg lgoldt ax'e'hx¿sf ;a} e'hfx¿nfO{ nDAofpFbf ag]sf aflx/L 
sf]0fx¿ lbOPsf 5g\ . o;} u/L cGo 3/4 cf]6f cGo lgoldt ax'e'hx¿ / ltgLx¿sf 
;a} e'hfx¿nfO{ nDAofP/ aflx/L sf]0fx¿ agfpg'xf];\ . ca k|f]6\ofS6/sf] k|of]uaf6 
;a} ax'e'hsf ;a} leqL tyf aflx/L sf]0fx¿sf] gfk lnO{ tflnsfdf eg'{xf];\ . 

14.4.2	 lgoldt ax'e'hsf aflx/L sf]0fx¿sf] gfk  (Measurement of Exterior 
Angles of Regular Polygon)      

;dafx' lqe'h ju{ lgoldt k~re'h
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lgoldt ax'e'hsf] gfd leqL sf]0fsf] 
gfk

aflx/L sf]0fsf] 
gfk

aflx/L  sf]0fx¿sf] 
of]ukmn

n e'hf ePsf] ax'e'h

olb ax'e'hsf e'hfx¿sf] ;ª\Vof n eP,

aflx/L sf]0fx¿sf] of]ukmn = 3600 / Ps aflx/L sf]0fsf] gfk = 3600/n x'G5 .

pbfx/0f 1  

e'hfsf] ;ª\Vof 5 ePsf ax'e'hsf leqL tyf aflx/L sf]0fx¿sf] of]ukmn slt slt 
x'G5, kQf nufpg'xf];\ .

;dfwfg

oxfF, 

ax'e'hsf e'hfsf] ;ª\Vof (n) = 5

xfdLnfO{ yfxf 5,

leqL sf]0fx¿sf] of]ukmn = (n – 2) x 180° 
 			       =  (5 – 2) x 180° 
			       =  3 x 180° 
			       =  540° 

aflx/L sf]0fx¿sf] of]ukmn = 360° 
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cEof; 14.4

1.	 lbOPsf lrqx¿dWo] s'g s'g ax'e'h x'g\ / s'g s'g xf]Ogg\, 5'6\ofpg'xf];\  M

2.	 lbOPsf ax'e'hx¿sf e'hfsf] ;ª\Vof / ax'e'hx¿sf] gfd n]Vg'xf];\  M

3.	 ;Fu} lbOPsf] ax'e'hx¿af6 aGg ;Sg] lqe'hx¿ agfO{ ltgLx¿sf] gfds/0f 
ug'{xf];\ M

4.	 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=10 		  -u_ n= 12

5.	 tnsf lgoldt ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf aflx/L sf]0fsf] 
gfk lgsfNg'xf];\ M

	 -s_ n= 6		  -v_ n=9 		  -u_ n= 11 

-s_

-s_

-s_

-u_

-u_

-v_

-v_

-v_

-3_

-3_
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6.	 tnsf ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf leqL sf]0fx¿sf] of]u 
lgsfNg'xf];\ . 

	 -s_ n = 6		  -v_ n = 9 	 -u_ n = 10		  -3_ n = 11
7.	 tnsf ax'e'hsf e'hf ;ª\Vof -n_ lbOPsf] cj:yfdf aflx/L  sf]0fx¿sf] of]u 

lgsfNg'xf];\ . 
	 -s_ n = 6		  -v_ n = 9 	 -u_ n = 10		  -3_ n = 11

sIffdf rf/ kfFr hgfsf] ;d"x agfpg'xf];\ . k|To]s ;d"xn] Ps Pscf]6f g]kfnsf] 
emG8f lng'xf];\ . ;d"xdf pSt emG8fdf k|of]u ul/Psf ljleGg cfs[ltsf] cWoog 
ug'{xf];\ . s;/L g]kfnsf] gS;fsf] lgdf{0f ug{ ;lsG5 eGg] s'/f ;d"xdf 5nkmn 
ug'{xf];\ . 5nkmncg';f/ k|lj|mofut r/0f tof/ kfg'{xf];\ . oL r/0fcg';f/sf] 
emG8fsf] lgdf{0f ug'{xf];\ . sIffdf k|:t't ug'{xf];\ . 

 kl/of]hgf sfo{

pQ/

lzIfsnfO{ b]vfpg'xf];\ .
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15.0	 k'g/jnf]sg (Review)
-s_ lbOPsf lrqx¿ cjnf]sg ug'{xf];\ . lbOPsf] lrq;Fu p:t} cfsf/ / a/fa/ 

gfksf eP  -c_ p:t} cfsf/sf t/ a/fa/ gfksf geP -;_ n]Vg'xf];\ tyf b'j} 
gePdf -g_ n]Vg'xf];\ / lgisif{ ;d"xdf a;]/ 5nkmn ug{'xf];\ .  

kf7 15 cg'¿ktf / ;d¿ktf
(Congruency and Similarity)

15.1	cg'¿k  lqe'hx¿  (Congruent Triangles)

ls| ofsnfk 1

Pp6f u|fkm k]k/ jf juf{ª\lst sfuh lng'xf];\ . 

lrqdf b]vfOPsf h:t} b'O{ lqe'h ABC / PQR agfpg'xf];\ . 

ca To;nfO{ sf6L ltgLx¿nfO{ Pscfk;df vK6\ofP/ /fVg'xf];\ . tL lqe'hx¿ a/fa/ 
gfksf 5g\ jf 5}gg\ cjnf]sg ug{'xf];\ . 
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p:t} cfsf/ / a/fa/ gfk ePsf b'O{ lqe'hnfO{ cg'¿k lqe'h elgG5 . cg'¿k 
lqe'hsf ;ª\ult sf]0fx¿ / ;ª\ult e'hfx¿ a/fa/ x'G5g\ . olb b'O{ lqe'h 
ΔABC / ΔPQR cg'¿k eP o;nfO{ ;ª\s]tdf ΔABC ≅ ΔPQR n]lvG5 .

cjnf]sgaf6 k|fKt glthfnfO{ ;Fu}sf ;fyL;Fu 
5nkmn u/L lgisif{ n]Vg'xf];\ . 

dflysf lrqdf  ∠BAC = ∠QPR,  
∠ABC = ∠PQR / ∠BCA = ∠QRP tyf 
AB =PQ, BC = QR, / AC = PR  5g\ . 
oxfF, ∠BAC / ∠QPR, ∠ABC / ∠PQR 
tyf ∠BCA / ∠QRP ;ª\ult sf]0fx¿ x'g\ 
eg] e'hfx¿ AB / PQ, BC / QR, tyf AC 
/ PR ;ª\ult e'hfx¿ x'g\ . To;}n] ΔABC / ΔPQR cg'¿k  5g\ . 

15.2	cg'¿k lqe'hx¿sf] k/LIf0f (Test of Congruent Triangles)

s'g s'g ;t{x¿sf cfwf/df ΔABC ;Fu cg'¿k x'g] u/L ΔPQR sf] /rgf ug{ 
;lsG5, 5nkmn ug'{xf];\ .

-s_ e'hf sf]0f / e'hf -e'= sf]= e'=_

ls| ofsnfk 2

;j{k|yd lrqdf b]vfP h:t} Pp6f lqe'h ABC agfpg'xf];\ .

lqe'h ABC sf b'O{ e'hfx¿ AB, BC / oL e'hfx¿ larsf] sf]0f ∠ABC ;Fu j|mdzM  
a/fa/ x'g] u/L b'O{ e'hfx¿ PQ, QR / oL e'hfx¿ larsf] sf]0f ∠PQR ePsf] 
lqe'h PQR agfpg'xf];\ . 

A

B
Q

P

C
R
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olb Pp6f lqe'hdf b'O{cf]6f e'hfx¿ / ltgLx¿ larsf] sf]0f csf{] lqe'hsf 
b'O{cf]6f e'hf / ltgLx¿ larsf] sf]0f cnu cnu cfk;df a/fa/ 5g\ eg] pSt 
b'O{ lqe'h cg'¿k  x'G5g\ . o;nfO{ e'hf sf]0f e'hf -e'=sf]=e'=_ cg';f/ cg'¿k 
ePsf] dflgG5 .

ca afFsL /x]sf sf]0fx¿ tyf e'hfx¿sf] gfk lnO{ lbOPsf] tflnsfdf eg{'xf];\ / 
vfnL 7fpF e/L lgisif{nfO{ k"/f ug'{xf];\ M 

cfwf/ ΔABC df ΔPQR df kl/0ffd

/rgfsf ;t{x¿ AB= PQ= AB = PQ

∠ABC = ∠PQR ∠ABC = ∠PQR

BC = QR = BC= QR

k/LIf0fsf efux¿ AC = PR =

∠BAC = ∠QPR =
∠ACB = ∠PRQ =

lgisif{ M ΔABC sf b'O{cf]6f e'hfx¿ / ltgLx¿ larsf] sf]0fsf] gfk / ΔPQR sf 
b'O{cf]6f e'hf / ltgLx¿ larsf] sf]0fsf] gfk;Fu a/fa/ ePsf] cj:yfdf afFsL /x]sf 
;ª\ult e'hfx¿ / sf]0fx¿ klg ______________  x'g] ePsfn] ΔABC / ΔPQR 
____________ lqe'hx¿ x'g\ .

A

B C

P

Q R
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-v_ ;dsf]0f, s0f{ / e'hf  -;= s= e'=_ 

ls| ofsnfk 3

lrqdf b]vfP h:t} B df ;dsf]0f  x'g] u/L Pp6f ;dsf]0f lqe'h ABC agfpg'xf];\ . 

lqe'hABC sf s0f{ AC / e'hf BC ;Fu j|mdzM a/fa/ x'g] u/L s0f{ PR / e'hf QR 
ePsf] ;dsf]0f lqe'h PQR agfpg'xf];\ . 

ca afFsL /x]sf sf]0fx¿ tyf e'hfx¿sf] gfk lnO{ lbOPsf] tflnsfdf eg{'xf];\ / 
vfnL 7fpF e/L lgisif{nfO{ k"/f ug'{xf];\ M

cfwf/ ΔABC df ΔPQR df kl/0ffd
/rgfsf ;t{x¿ BC = QR = BC = QR

∠ABC = 90° ∠PQR = 90° ∠ ABC= ∠PQR
AC= PR = AC = PR

k/LIf0fsf efux¿ ∠AB = PQ =
∠CBA = ∠RQP =
∠ACB = ∠PRQ =

lgisif{ M ;dsf]0f lqe'h ΔABC / ΔPQR df ;dsf]0f, s0f{ / Pp6f e'hf j|mdzM 
cfk;df a/fa/ ePsf] cj:yfdf afFsL b'O{cf]6f ;ª\ult sf]0fx¿ / e'hfx¿ klg 
______________ x'g] ePsfn]  ΔABC / ΔPQR ______________ lqe'hx¿ 
x'G5g\ . 

olb Pp6f lqe'hsf] ;dsf]0f, s0f{ / Pp6f e'hf csf]{ lqe'hsf] ;dsf]0f, s0f{ / 
Pp6f e'hf;Fu cnu cnu cfk;df a/fa/ 5g\ eg] pSt b'O{ lqe'hx¿cg'¿k 
x'G5g\ . o;nfO{ ;dsf]0f s0f{ e'hf -;=s=e'=_ cg';f/ cg'¿k ePsf] dflgG5 .

P

Q R

A

B C
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-u_ sf]0f, e'hf / sf]0f  -sf]= e'= sf]=_

ls| ofsnfk 4

lrqdf b]vfP h:t} Pp6f lqe'h ABC agfpg'xf];\ . 

lqe'h ABC sf b'O{ sf]0fx¿ ∠ABC, ∠ACB / oL sf]0fx¿ larsf e'hf BC ;Fu j|mdzM 
a/fa/ x'g] u/L b'O{ sf]0fx¿ ∠PQR, ∠PRQ / oL sf]0fx¿ larsf e'hf QR ePsf] 
lqe'h PQR agfpg'xf];\ . 

ca afFsL /x]sf sf]0fx¿ tyf e'hfx¿sf] gfk lnO{ lbOPsf] tflnsfdf eg{'xf];\ / 
vfnL 7fpF e/L lgisif{nfO{ k"/f ug'{xf];\ M

cfwf/ ΔABC df ΔPQR df kl/0ffd
/rgfsf ;t{x¿ ∠ABC = ∠PQR = ∠ABC = ∠PQR

BC = QR = BC = QR
∠ACB = ∠PRQ = ∠ACB = ∠PRQ

k/LIf0fsf efux¿ AC = PR = 
AB = PQ = 
∠CAB = ∠RPQ =

lgisif{M ΔABC sf b'O{cf]6f sf]0fx¿ / ltgLx¿ larsf e'hfsf] gfk / ΔPQR sf 
b'O{cf]6f sf]0fx¿ / ltgLx¿ larsf] e'hfsf gfk;Fu a/fa/ ePsf] cj:yfdf afFsL 
/x]sf ;ª\ult sf]0fx¿ / e'hfx¿ klg  ______________  x'g] ePsfn] ΔABC / 
ΔPQR ____________ lqe'hx¿ x'G5g\\ .

olb Pp6f lqe'hdf b'O{cf]6f sf]0f / ltgLx¿ larsf] e'hf csf{] lqe'hsf b'O{cf]6f 
sf]0f / ltgLx¿ larsf e'hf cnu cnu cfk;df a/fa/ 5g\ eg] pSt b'O{ 
lqe'h cg'¿k x'G5g\ . o;nfO{ sf]0f e'hf sf]0f -sf]=e'=sf]=_ cg';f/ cg'¿k ePsf]  
dflgG5 .

 
A

B C

P

Q R
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-3_ e'hf e'hf e'hf   -e'= e'= e'=_ 

ls| ofsnfk 5

tn lrqdf b]vfP h:t} Pp6f lqe'h ABC agfpg'xf];\ M 

lqe'h ABC sf tLg e'hfx¿ AB, BC / AC ;Fu j|mdzM a/fa/ x'g] u/L e'hfx¿ PQ, 
QR / PR ePsf] lqe'h PQR agfpg'xf];\ . 

k|f]6\ofS6/sf] k|of]uaf6 sf]0fx¿sf] gfk lnO{ lbOPsf] tflnsfdf eg{'xf];\ / vfnL 7fpF 
e/L lgisif{nfO{ k"/f ug'{xf];\ .

cfwf/ ΔABC df ΔPQR df kl/0ffd
/rgfsf ;t{x¿ AB = PQ = AB = PQ

∠ABC = 90° QR = BC = QR
AC = PR = AC = PR

k/LIf0fsf efux¿ ∠BAC = ∠QPR = 
∠CBA = ∠RQP = 

∠ACB = ∠PRQ =

lgisif{M ΔABC sf tLgcf]6f e'hfx¿ / ΔPQR sf tLgcf]6f e'hfx¿;Fu cnu cnu 
a/fa/ ePsf] cj:yfdf afFsL tLgcf]6} ;ª\ult sf]0fx¿sf] gfk ______________  
x'g] ePsfn] ΔABC / ΔPQR ____________ lqe'hx¿ x'G5g\\ .

olb Pp6f lqe'hsf tLgcf]6f e'hfx¿ csf{] lqe'hsf tLgcf]6f e'hfx¿;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 - e'=e'=e'=_ cg';f/ cg'¿k ePsf] dflgG5 . 

A

B C

P

Q R
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-ª_ sf]0f, sf]0f / e'hf -sf]= sf]= e'=_

ls| ofsnfk 6

lrqdf b]vfP h:t} Pp6f lqe'h ABC agfpg'xf];\ . 

lqe'h ABC sf b'O{ sf]0f ∠ABC, ∠ACB / Pp6f e'hf AC j|mdzM a/fa/ x'g] u/L b'O{ 
sf]0f ∠EFG, ∠FGE / Pp6f e'hf EG ePsf] lqe'h EFG agfpg'xf];\ . 

ca afFsL /x]sf sf]0fx¿ tyf e'hfx¿sf] gfk lnO{ tn lbOPsf] tflnsfdf eg{'xf];\ 
/ vfnL 7fpF e/L lgisif{nfO{ k"/f ug'{xf];\ . 

cfwf/ ΔABC df ΔEFG df kl/0ffd
/rgfsf ;t{x¿ ∠ABC = ∠EFG = ∠ABC = ∠EFG

∠ACB = ∠FGE = ∠ACB = ∠FGE
AC = EG = AC = EG

k/LIf0fsf efux¿ BC = FG = 
AB = EF = 
∠CAB = ∠GEF =

lgisif{ M ΔABC sf b'O{cf]6f sf]0fx¿ / s'g} Ps e'hfsf] gfk / ΔEFG sf 
b'O{cf]6f sf]0fx¿ / s'g} Ps e'hfsf] gfk;Fu a/fa/ ePsf] cj:yfdf afFsL /x]sf 
;ª\ult sf]0fx¿ / e'hfx¿ klg  ______________  x'g] ePsfn] ΔABC / 
ΔEFG____________ lqe'hx¿ x'G5g\\ .

Pp6f lqe'hsf] Pp6f e'hf, To;df kg]{ Pp6f sf]0f / To;}sf] ;Dd'v sf]0f csf]{ 
lqe'hsf] Pp6f e'hf, To;df kg]{ Pp6f sf]0f / To;}sf] ;Dd'v sf]0f;Fu j|mdz M 
cnu cnu a/fa/ ePdf tL lqe'hx¿ cg'¿k ePsf] dflgG5 .

A

B C

E

F G
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pbfx/0f 1  

lbOPsf hf]8L lqe'hx¿ s'g tYo jf l;4fGtsf cfwf/df cg'¿k x'G5g\, sf/0f;lxt 
n]Vg'xf];\ M

ljrf/0fLo k|Zg M Pp6f lqe'hsf s'g} b'O{cf]6f e'hfx¿ / s'g} Pp6f sf]0f csf]{ 
lqe'hsf] b'O{cf]6f e'hfx¿ / Pp6f sf]0f;Fu cnu cnu a/fa/ ePsf] cj:yfdf klg 
s] tL b'O{ lqe'hx¿ cg'¿k x'G5g\, 5nkmn ug'{xf];\ .

A

B C

P

Q R

K

L M

S

T U

L

M N

I

J K

B

A C

E

D F

-s_

-v_

-u_

-3_
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;dfwfg

oxfF, 

-s_ 	oxfF ∆ABC / ∆PQR df, 

	 AB = PQ -e'=_

	 AC = PR -e'=_

	 BC = QR -e'=_

	 ∆ABC / ∆PQR sf tLg}cf]6f e'hf cfk;df a/fa/ ePsfn] e'=e'=e'=sf]  

	 cfwf/ tL lqe'hx¿ cg'¿k 5g\ .

-v_ 	oxfF ∆KLM / ∆STU df,

	 ∠KLM = ∠STU = 90° -;=_

	 MK = SU -s=_

	 LM = ST -e'=_

	 ∴ ∆KLM ≅ ∆STU [ ;=s=e'=af6 ]

-u_ 	 oxfF, ∆LMN / ∆IJK df,

	 ∠LMN = ∠IJK -sf]=_

	 MN = JK -e'=_

	 ∠LNM = ∠IKJ -sf]=_

	 ∴  ∆LMN ≅ ∆IJK  [sf]=e'=sf]=af6 ]

-3_ 	 oxfF, ∆ABC / ∆DEF df,

	 AB = DE -e'=_

	 ∠BAC = ∠DEF -sf]=_

	 AC = DF -e'=_

	 ∴ ∆ABC   ≅ ∆DEF   [ e'=sf]=e'= af6 ]

A

B C

P

Q R

K

L M

S

T U

B

A C

E

D F

L

M N

I

J K
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pbfx/0f 2  

lbOPsf hf]8f lqe'hx¿ cg'¿k 5g\ . x sf] dfg lgsfnL afFsL sf]0f / e'hfx¿sf] 
gfk kQf nufpg'xf];\ .

;dfwfg,

oxfF lqe'hx¿ ABC / XYZ cg'¿k 5g\ .

∠A = ∠X = 35°, ∠B = ∠Y = 123° / ∠C = ∠Z = 22°

k]ml/ AB = XY
or,  (1.7x – 1.3) cm = (3x – 3.9)cm

or,  3x – 1.7x = 3.9 – 1.3

or,  1.3x = 2.6

∴ x = 
2.6
1.3  = 2 

To;sf/0f 	 AB = 1.7x – 1.3 = 1.7 × 2  – 1.3 = 2.1cm
		  XY = 3x – 3.9 = 3 × 2 – 3.9 = 2.1cm
		  AC = XZ = 4.9cm

		  BC = YZ = 4.3 cm

cEof; 15.1

1.	 lbOPsf lqe'hx¿ s'g tYosf cfwf/df cg'¿k 5g\, kQf nufpg'xf];\ M

-s_

C

B
A 35° 4.3

 cm

(1.7x–3) cm

123°

Z Y

X

22°
4.9 cm

(3
x–

3.9
) c

m

123°

P R

QA

C

B
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2.	 lbOPsf] cj:yfdf hf]8L lqe'hx¿ cg'¿k 5g\ jf 5}gg\, sf]0f / e'hfx¿ gfk]/ 
x]g{'xf];\ . olb cg'¿k 5g\ eg] ;ª\ult sf]0fx¿ / ;ª\ult e'hfx¿ s'g s'g 
x'g\ 5'6\ofpg'xf];\ .  

-v_

-3_

-u_

A

B C

X

Y Z

A

B C

D E

F

A

B C

P

Q R

A

B C

C

C C

P

Q R

P

Q R

-s_

-v_
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3.	 olb ΔABC / ΔPQR cg'¿k -jf ΔABC ≅ ΔPQR_ 5g\ eg] ;ª\ult sf]0fx¿ 
/ ;ª\ult e'hfx¿ s] s] x'g\, n]Vg'xf];\ M

4.	 ΔABC / ΔPQR cg'¿k agfpg s'g s'g tLgcf]6f ;ª\ult e'hfx¿ a/fa/ 
x'g'kb{5, n]Vg'xf];\ .

5.	 tnsf hf]8L lqe'hx¿ s'g tYosf cfwf/df cg'¿k 5g\, n]Vg'xf];\ M

-s_

-v_

-u_

Q P

R

B C

A

B C

A P

R

Q

Q R

P

A

C

B

-s_ -v_

-u_ -3_
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6.	 lbOPsf] lrqdf laGb' D /]vf AB 
sf] dWolaGb' xf] / CD⊥AB 5 eg] 
∆ACD / ∆BCD cg'¿k x'G5 
egL b]vfpg'xf];\ .

7.	 ;Fu}sf] lrqdf ∠RPQ = ∠PQS / 
QS = PR EfP ∆PQR / ∆QPS  
cg'¿k x'G5 egL k|dfl0ft ug'{xf];\ .

 

8.	 ∆ABC / ∆PQR df ∠BAC = 
∠QPR / ∠ABC = ∠PQR 5  . 
tnsf dWo] s'g cj:yf yk]kl5 
∆ABC ≅ ∆PQR x'G5 <

 

9.	 lrqdf s'g cj:yf yk]kl5 
∆LMN / ∆XYZ cg'¿k  x'G5g\ < 
hxfF ∠LMN = ∠YXZ = 900 5 
/ MN = XZ 5 . s'g tYosf 
cfwf/df cg'¿k x'G5g\ < 

A

P Q

R

A

B

L

M N 

X X

Y

C Q

P

R

S

B

C

D

pQ/ lzIfsnfO{ b]vfpg'xf];\ .
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15.3	;d¿k cfs[ltx¿ (Similar Figures)

ls| ofsnfk 7

tn tLgcf]6f juf{lª\st sfuhsf js{l;6x¿ lbOPsf 5g\ . -v_ / -u_ js{l;6df lbOPsf] 
/]vfv08sf] k|of]u u/L -s_ js{l;6df agfOPsf] h:t} cfs[lt klg agfpg'xf];\ / lgDglnlvt 
k|Zgx¿df 5nkmn ug'{xf];\ M

-c_	 s] ;a} cfs[ltx¿sf] cfsf/ Pp6} 5 <

-cf_	 cfs[ltsf sf]0fx¿sf] ;DaGw s:tf]  
xf]nf <

-O_	 s] ;a} lrqdf ePsf cfs[ltx¿ Pp6}  
gfksf 5g\ <

-O{_	 cfs[ltsf gfk km/s kg'{sf] sf/0f s] xf]nf <

-p_	 oL s:tf cfs[ltx¿ x'g\ <

dfly lbOPsf] -v_ / -u_ js{l;6df klg -s_ df lbOPsf] h:t} cfs[lt aG5, t/ 
js{l;6 -s_ df lbOPsf] eGbf js{l;6 -v_ df aGg] cfs[lt ;fgf] / js{l;6 -u_ df 
aGg] cfs[lt 7'nf] x'G5 .

pxL cfsf/sf b'O{ ;dtnLo lrqx¿nfO{ ;d¿k lrq elgG5 . pxL cfsf/sf ;fgf] 
jf 7'nf] jf ;dfg gfksf eP tL cfs[ltx¿ ;d¿k x'G5g\ .

-s_ -v_

-u_
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ca tkfO{Fn] agfPsf tL b'O{ lqe'hnfO{ sf6]/ lgsfNg'xf];\ / tL lqe'hx¿nfO{ Ps 
csf{dfly vK6fO{ lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M
-s_ s] b'j} lqe'hx¿sf] cfsf/ Ps} lsl;dsf 5g\ <
-v_ lqe'h ABC / lqe'h PQR df s'g s'g sf]0fx¿ cfk;df a/fa/ 5g\, kQf 

nufpg'xf];\ . 
-u_ s] AB / PQ, BC / QR  tyf AC / PR sf nDafOx¿ a/fa/ 5g\ < 
-3_  b'j} lqe'hsf ;a} e'hfsf gfkx¿ lng'xf];\ .
-ª_ lqe'h ABC / lqe'h PQR df a/fa/ sf]0fsf ;Dd'v e'hfx¿sf] cg'kft 

lgsfNg'xf];\ .
-r_ a/fa/ sf]0fsf ;Dd'v e'hfx¿sf] cg'kftx¿sf] ;DaGw s:tf] b]lvG5 < 

dfly lbOPsf DABC /  DPQR ;d¿k lqe'hx¿ x'g\ . h;df ∠BAC = ∠QPR, 

∠ABC = ∠PQR  / ∠ACB = ∠PRQ  x'g'sf ;fy} 
BC
QR = 

AC
PR = 

AB
PQ klg 5g\ . oxfF 

a/fa/ sf]0fx¿ A / P, B / Q tyf C / R ;ª\ult sf]0fx¿ x'g\ eg] a/fa/ sf]0fsf 
;Dd'v e'hfx¿ BC / QR, AC / PR tyf AB / PQ ;ª\ult e'hfx¿ x'g\ .

 

P Q 

R 

C 

A B 

15.4	;d¿k  lqe'hx¿  (Similar Triangles)

ls| ofsnfk 8

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 laGb' A / P df ;fy} B / 
Q df ;dfg x'g] u/L lglZrt gfksf sf]0f lvRg'xf];\ / sf]0fsf afx'x¿ sfl6Psf 
laGb'nfO{ j|mdz M C / R gfds/0f ug'{xf];\ . s:tf] cfs[lt aGof] < s] b'j} cfs[ltx¿ 
;dfg lsl;dsf 5g\, 5nkmn ug'{xf];\ .
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;d¿k lqe'hdf a/fa/ sf]0fx¿nfO{ ;ª\ult sf]0fx¿ / a/fa/ sf]0fx¿sf] ;Dd'v 
e'hfx¿nfO{ ;ª\ult e'hfx¿ elgG5 . b'O{ lqe'hx¿sf ;ª\ult sf]0fx¿ a/fa/ / 
;ª\ult e'hfx¿ ;dfg'kftdf ePdf tL b'O{ lqe'hx¿nfO{ ;d¿k lqe'h elgG5 . 
;d¿k lqe'h ABC / PQR nfO{ ;ª\s]tdf ABC ~ PQR n]lvG5 . 

ls| ofsnfk 9

-s_ 	 k|To]s ljBfyL{n] tnsf] gfksf lqe'hx¿ rf6{k]k/df agfpg'xf];\ / sf6]/ tLgcf]6f  
	 lqe'h agfpg'xf];\ M  

-v_ 	k|To]s tLgcf]6} lqe'hdf km/s km/s /ª nufpg'xf];\ . 

-u_ 	 ;a} lqe'hx¿ Pp6f aS;df hDdf ug{'xf];\ . 

-3_ 	 k|To]sn] aS;af6 gx]/Lsg Ps hf]8L -b'O{cf]6f_ lqe'h lgsfNg'xf];\ . Tof]  
	 hf]8Lcg'¿k lqe'hsf] xf] jf ;d¿k lqe'hsf] xf] olsg ug{'xf];\ .

-ª_ 	 cg'¿ksf] hf]8L x'g] Psflt/ a:g'xf];\ / ;d¿ksf] hf]8L x'g] csf]{lt/ hDdf  
	 x'g'xf];\ . s'gsf] a9L x'G5 pxL ;d"xsf] lht x'G5 . 

-r_ 	of] v]n kfFr 5 k6s bf]xf]¥ofpg'xf];\ . 

-5_ 	tkfO{Fn] lgsfn]sf] k|To]s k6ssf] hf]8L lqe'hx¿ s] s] lyof] / tkfOn] cg'¿k  
	 xf] ls ;d¿k xf] eGg] s'/f s;/L lgSof]{n lng'eof] < To;sf af/]df Pp6f  
	 k|ltj]bg agfpg'xf];\ .
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pbfx/0f 1  

lbOPsf] ∆ABC ~∆ PQR 5g\ eg]

-s_ 	;ª\ult sf]0f tyf e'hfx¿sf]  
	 gfd n]Vg'xf];\ .

-v_ 	∠PRQ sf] gfk klg kQf  
	 nufpg'xf];\ .

pbfx/0f 2  

olb lbOPsf] lqe'h ABC ~ DEF eP DF sf] gfk kQf nufpg'xf];\ M 

;dfwfg
oxfF ∆ABC ~ ∆PQR 5 . 
-s_ To;}n] a/fa/ sf]0fx¿ A / P, B / Q tyf C / R ;ª\ult sf]0fx¿ x'g\ eg] 
a/fa/ sf]0fsf ;Dd'v e'hfx¿ BC / QR, AC / PR tyf AB / PQ ;ª\ult 
e'hfx¿ x'g\ .
∴ ∠BCA = ∠PRQ = 50° x'G5 .

;dfwfg
oxfF ∆ABC ~∆ DEF / ∠B = ∠E,  ∠C = ∠F 5 .

 
AB
DE =  

AC
DF    [∵ ;d¿k lqe'hsf ;ª\ult e'hfx¿sf] cg'kft a/fa/ x'g] ePsfn]]

 
4
8  =  

3
DF 

∴ DF = 6 cm

A

C

B
A

P

70°

70°

60°
60°

50°

Q R

B C

3 cm 8 cm4 cm

D

E F
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2.	 olb ∆IJK / ∆PQR df ;ª\ult e'hfx¿sf] cg'kft 1:1 5 eg] tL lqe'hx¿ 
s:tf lqe'h x'g\ <

3.	 lbOPsf ;d¿k lqe'hx¿sf] ;ª\ult  
e'hfx¿sf] cg'kft slt x'G5,  
kQf nufpg'xf];\ .

cEof; 15.2

1.	 lbOPsf hf]8L lqe'hx¿ ;d¿k 5g\ eg] ltgLx¿sf] ;ª\ult sf]0f tyf 
e'hfx¿sf] gfd n]Vg'xf];\ M

4.   lbOPsf lqe'hx¿ ;d¿k 5g\ eg] yfxf gePsf] e'hfsf] dfg kQf nufpg'xf];\ M

-s_

-s_

-v_

-v_

P

Q R

F

Q R

A

C

E

F G

B

3 cm

A

B E

D

FC

3 cm
10 cm

12 cm

5 cm

12 cm

A
B

C

70° 60°

50°

2 cm

6 cm

P

Q R
6 cm

70°

60°
3 cm
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5.	 ;Fu}sf] ∆PQR∼∆XYZ lrqdf 5g\ eg] tnsf k|Zgsf] pQ/ n]Vg'xf];\ M
	 -s_ ;ª\ult e'hfx¿sf] cg'kft lgsfNg'xf];\ .
	 -v_ ∠PQR sf] dfg kQf nufpg'xf];\ .
	 -u_ e'hf PR sf] gfk kQf nufpg'xf];\ . 

6.	 tnsf ;d¿k lqe'hx¿df x / y sf] dfg kQf nufO{ yfxf gePsf e'hf / 
sf]0fx¿sf] dfg lgsfNg'xf];\ M

pQ/
1. 	 lzIfsnfO{ b]vfpg'xf];\ . 	2. cg'¿k lqe'h 	 3.   1:4 

4. 	 -s_ BC = 6 cm, DF = 6 cm		  -v_ BC = 4 cm, PR = 9 cm 
5. 	 -s_ 1:2		   -v_ 20° 	 -u_ 4 cm

6. 	 -s_ x = 13º, y = 13º		  -v_ x = 20º, y = 112º	 	
	 -u_ x = 1.8			   -3_ x = 1,   

62°

70°
48°

(5y–3)°

(4x–4)°70°

38°
122°

x°

y° + 10°

A

C
B(3

x–
0.

6)
 cm

3.1 cm

64°

56 °

Q

P

R
(x+3) cm

64°

56 °

45°
70°

2.
5 c

m

3 cm
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16.0	 k'g/jnf]sg (Review)

-c_ tn 7f]; j:t'x¿sf lrq lbOPsf] 5 . pSt 7f];j:t'x¿sf] cjnf]sg u/L 
ltgLx¿sf] HofldtLo ljz]iftf ;d"xdf 5nkmn u/L l6kf]6 ug'{xf];\ /  
sIffsf]7fdf k|:t't ug'{xf];\ M  

kf7 16 7f]; j:t'x¿ 
(Solid objects)

16.1	 lqe'hfsf/ lk|Hd / lk/fld8 (Triangular base prism and pyramid)
-s_ lqe'hfsf/ lk|Hd

-cf_	dfly lbOPsf 7f]; j:t'x¿sf] lsgf/f, ;tx / s'gfsf] ;ª\Vof tflnsf agfO{ 
k|:t't ug'{xf];\ .

-O_	 dfly lbOPsf 7f]; j:t'x¿sf] lsgf/f, ;tx / s'gfx¿sf] ;DaGw s] s] x'G5, 
n]Vg'xf];\ .

ls| ofsnfk 1

tn lqe'hfsf/ lk|Hdsf] lrq lbOPsf] 5 . o:t} 7f]; j:t'sf]] cjnf]sg u/L ;f]lwPsf k|Zgdf 
5nkmn ug'{xf];\ M 

-s_ 	o;df sltcf]6f ;dtnLo ;tx 5g\ < tL s:tf s:tf cfsf/sf 5g\ <

-s_

-3_

-v_

-ª_

-u_

-r_
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-v_ 	pSt lk|Hddf ;tx, lsgf/f / s'gfx¿ slt sltcf]6f  
5g\ < ltgLx¿sf] ;DaGw s:tf] x'G5 < 

-u_ 	lqe'hfsf/ lk|Hddf s'g s'g ;txx¿ cfk;df  
cg'¿k x'G5g\ < 

-v_ lk/fld8

ls| ofsnfk 3

tn 7f]; j:t'x¿sf] cfs[lt lbOPsf] 5 . cjnf]sg ug'{xf];\ / ;f]lwPsf k|Zgdf hf]8Ldf 
5nkmn ug'{xf];\ M

ls| ofsnfk 2

lzIfssf] ;xfotfdf h'; kfOk jf ux'Fsf] 5\jfnLaf6 
lqe'hfsf/ lk|Hdsf vf]j|mf] gd'gf lgdf{0f ug{'xf];\ . 
pSt lk|Hdsf] ;txx¿ 5'6\ofpg km/s km/s /ªsf 
sfuh 6fF;L sIffsf]7fdf k|:t't ug{'xf];\ . 

;dtnLo ;txx¿n] ag]sf] 7f]; j:t' lk|Hd xf] . o;df b'O{ k|sf/sf ;tx x'G5g\ . 
dflyNnf] / tNnf] ;dfgfGt/ / cg'¿k ;txx¿nfO{ lk|Hdsf] cfwf/ (Base) elgG5 . 
cfwf/afx]ssf ;txx¿nfO{ 58\s] ;tx (Lateral surface) elgG5 . lk|Hdsf] 
gfd o;sf] cfwf/sf] cfsf/cg';f/ x'G5, h:t} M lk|Hdsf] cfwf/ lqe'h ePdf 
lqe'hfsf/ lk|Hd, lk|Hdsf] cfwf/ cfot ePdf cfoftsf/ lk|Hd .
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-s_ tkfO{Fn] dflysf h:tf cfs[lt jf 7f]; j:t'x¿ b]Vg' ePs} xf]nf < b]Vg' ePsf] 
5 eg] sxfF sxfF b]Vg' ePsf] 5 <

-v_ dflysf 7f]; j:t'x¿ s:tf s:tf ;txx¿ ldn]/ ag]sf 5g\ < sltcf]6f 
;txx¿ ldn]/ ag]sf 5g\ <

-u_ o;sf ;tx lsgf/f / zLif{laGb'sf] ;DaGw s:tf] x'G5 <
-3_ s'g s'g ;txx¿ cg'¿k x'G5g\ < 

lbOPsf 7f]; cfs[ltx¿ lk/fld8sf x'g\ . ;a} lk/fld8df cfwf/sf] ;tx ax'e'h 
5g\ . lk/fld8df cfwf/afx]s lqe'hfsf/ 58\s] ;txx¿ (Lateral Surface) x'G5g\ . 
;dsf]0fL lgoldt ax'e'hfsf/ cfwf/ ePsf lk/fld8sf ;txx¿ cfk;df cg'¿k 
x'G5g\ . 58\s] ;txsf] Pp6f ;femf zLif{laGb' x'G5 . ;fy} 7f8f] prfO cfwf/sf] 
;tx;Fu nDa klg x'G5 . 

ls| ofsnfk 4

lzIfssf] ;xfotfdf h'; kfOk jf ux'Fsf] 5\jfnLaf6 tn lbOPsf] h:tf] lk/fld8sf] vf]j|mf] 
gd'gf lgdf{0f ug{'xf];\ . pSt lk/fld8sf]] ;tx 5'6\ofpg km/s km/s /ªsf] sfuh 6fF;L 
sIffsf]7fdf k|:t't ug{'xf];\ .

cfwf/ ax'e'h ePsf] / 58\s] ;txsf] Pp6f ;femf zLif{laGb' 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/ cfwf/ 
ePsf] lk/fld8, lk/fld8sf] cfwf/ cfot ePdf cfoftsf/ cfwf/ ePsf] lk/fld8, 
lk/fld8sf] cfwf/ ju{ ePdf juf{sf/ cfwf/ ePsf] lk/fld8 .

cfotfsf/ cfwf/ 
ePsf] lk/fld8

juf{sf/ cfwf/ 
ePsf] lk/fld8

lqe'hfsf/ cfwf/ 
ePsf] lk/fld8

if8\e'hfsf/ cfwf/ 
ePsf] lk/fld8
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lqe'hfsf/ cfwf/ ePsf] 
lk/fld8

cfotfsf/ cfwf/ ePsf] 

lk/fld8

pbfx/0f 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

-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 

	 / zLif{sf]0fsf] ;DaGw n]Vg'xf];\ .

pbfx/0f 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 
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];\ .



264 ul0ft, sIff *

16.2	 7f]; j:t'x¿sf hfnLx¿ (Nets of Solid objects)
-s_ 3g (Cube)

ls| ofsnfk 5

sfuh k6\ofP/ agfOPsf] 3gsf] lrq lbOPsf] 5 . o;sf cfwf/df ;f]lwPsf 
k|Zgx¿df ;d"xdf 5nkmn ug'{xf];\ M
-c_ 	3gsf sltcf]6f ;tx, lsgf/f / zLif{laGb'x¿  
	 5g\ <
-cf_ 	o;nfO{ vf]n]/ x]l/of] eg] s:tf] b]lvG5 xf]nf <
-O_ 	 3g agfpg] of]afx]s c¿ klg hfnL x'G5g\,  
	 vf]Hg'xf];\ . 
-O{_ 	 pSt 3gsf] hfnLaf6 3g lgdf{0f ug'{xf];\ .

3gdf 6 cf]6f ;tx 12 cf]6f lsgf/f / 8 cf]6f 
zLif{laGb' x'G5g\ . o;nfO{ vf]n]/ x]l/of] eg] bfofF 
lrqdf b]vfP h:t} 3gsf] hfnL aG5 . 
bfofF lrqdf b]vfOPsf] afx]ssf] 3gsf] hfnL tn 
lbOPsf] 5 . pSt hfnLsf] k|of]u u/L agfOPsf] 3g 
klg ;Fu} /flvPsf] 5 .

-v_ if8\d'vf (Cuboid)
ls| ofsnfk 6

sfuh k6\ofP/ agfOPsf] if8\d'vfsf] lrq lbOPsf] 5 . o;sf cfwf/df ;f]lwPsf 
k|Zgdf ;d"xdf 5nkmn ug'{xf];\ M
-c_	if8\d'vfsf sltcf]6f ;tx, lsgf/f / zLif{laGb'x¿ 5g\ < 

3g

3g

3gsf] hfnL

3gsf] hfnL
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-u_ 6]6«fx]8«g (Tetrahedron)
ls| ofsnfk 7

sfuh k6\ofP/ agfOPsf] 6]6«fx]8«gsf] lrq lbOPsf] 5 . o;sf cfwf/df ;f]lwPsf 
k|Zg ;d"xdf 5nkmn ug'{xf];\ M 

-c_ 6]6«fx]8«gsf sltcf]6f ;tx, lsgf/f / zLif{laGb'x¿ 5g\ < 

-cf_ o;nfO{ vf]n]/ x]l/of] eg] s:tf] b]lvG5 xf]nf <

-O_ 6]6«fx]8«g agfpg] of]afx]s c¿ klg hfnL x'G5g\, vf]Hg'xf];\ . 

-O{_ pSt 6]6«fx]8«gsf] hfnLaf6 6]6«fx]8«g lgdf{0f ug'{xf];\ .

-3_ ;f]nL (Cone)
ls| ofsnfk 8

sfuh k6\ofP/ agfOPsf] 7f]; ;f]nLsf] lrq lbOPsf] 5 . o;sf 
cfwf/df ;f]lwPsf k|Zgx¿df ;d"xdf 5nkmn ug'{xf];\ M
-c_ 	;f]nLnfO{ kl/eflift ug'{xf];\ . ;f]nLsf sltcf]6f ;tx, 

lsgf/f / zLif{laGb'x¿ 5g\ < 

-cf_	 o;nfO{ vf]n]/ x]l/of] eg] s:tf] b]lvG5 xf]nf <

-O_ 	 3g / if8\d'vfsf] hfnLdf s] km/s /x]5 <

-O{_ 	 if8\d'vf agfpg] of]afx]s c¿ klg hfnL x'G5g\,  
	 vf]Hg'xf];\ . 
-p_ 	pSt if8\d'vsf] hfnLaf6 if8\d'vf lgdf{0f  
	 ug'{xf];\ .
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-cf_ 	o;nfO{ vf]n]/ x]l/of] eg] s:tf] b]lvG5 xf]nf <
-O_ 	 ;f]nL agfpg] of]afx]s c¿ klg hfnL x'G5g\,  

vf]Hg'xf];\ . 
-O{_ 	 pSt ;f]nLsf] hfnLaf6 ;f]nLsf] lgdf{0f ug'{xf];\ .

-ª_ a]ngf (Cylinder)
ls| ofsnfk 8

Aof8ldG6gsf] ss{ /fVg] vf]nsf] lrq lbOPsf] 5 . of] a]ngfsf] gd'gf  
xf] . o;sf cfwf/df ;f]lwPsf k|Zgdf ;d"xdf 5nkmn ug'{xf];\ . 
-c_	 a]ngfnfO{ kl/eflift ug'{xf];\ . a]ngfsf sltcf]6f ;tx,  
	 lsgf/f / zLif{laGb'x¿ 5g\ < 
-cf_	 o;sf ;a} efunfO{ sfuhn] k'/} 9fSg] u/L  
	 6fF;]/ k'gM lgsfNg] xf] eg] s:tf] b]lvG5  
	 xf]nf <
-O_	 a]ngf agfpg] of]afx]s c¿ klg hfnL  
	 x'G5g\, vf]Hg'xf];\ . 
-O{_	 pSt a]ngfsf] hfnLaf6 a]ngfsf] lgdf{0f ug'{xf];\ .

cEof; 16

1.	 lbOPsf hfnLx¿dWo] s'g s'g hfnLn] 3g aG5, k/LIf0f ug'{xf];\ M
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2.	 lbOPsf hfnLx¿dWo] s'g s'g hfnLn] 6]6«fx]8«g aG5, k/LIf0f ug'{xf];\ M

-s_	 h'; kfOk jf l;Gsf jf ux'Fsf] 5\jfnLaf6 lqe'hfsf/ lk|Hd / lk/fld8 agfO{ 
sIffsf]7fdf k|:t't ug'{xf];\ .

-v_	 3g / if8\d'vfsf] hfnL agfO{ 3g / if8\d'vf agfpg'xf];\ . logLx¿sf]  
hfnLdf s] km/s / ;dfgtf kfpg' eof] rf6{k]k/df n]vL 3g / if8\d'vfnfO{ 
sIffsf]7fdf k|b{zg ug'{xf];\ .

-u_ a]ngf, ;f]nL / 6]6«fx]8«gsf] 7f]; gd'gf agfO{ sIffsf]7fdf k|b{zg ug'{xf];\ .

 kl/of]hgf sfo{

pQ/ lzIfsnfO{ b]vfpg'xf];\ .
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17.0	 k'g/jnf]sg (Review)

kf7 17
lgb{]zfª\sx¿ 

(Coordinates)

Pp6f /ftf] 8fO; / Pp6f lgnf] 8fO; 
lng'xf];\ . lrqdf b]vfPsf] h:tf] u|fkmaf]8{ 
agfpg'xf];\ M 
of] v]n hf]8Ldf v]Ng'xf];\ .
klxnf] v]nf8Ln] b'j} 8fO; pkmfg'{xf];\ . 
/ftf] 8fO;n] b]vfPsf] ;ª\Vof t];f]{ 
/]vfdf / lgnf] 8fO;n] b]vfPsf] ;ª\Vof 
7f8f] /]vfdf x'g] u/L j|mdzM 7f8f] / 
t];f]{ /]vfx¿ ldNg] laGb'nfO{ s'g} lrx\g 
nufpg'xf];\ . km]l/ csf]{ kN6 b'j} 8fO;x¿ 
/f]n u/L csf]{ laGb' lgsfNg'xf];\ . oL b'j} 
laGb'nfO{ Pp6f l;wf /]vfn] hf]8\g'xf];\ . 

bf];|f] v]nf8Ln] klg b'j} 8fO; pkmfg'{xf];\ . /ftf] 8fO;n] b]vfPsf] ;ª\Vof t];f]{ /]vfdf 
/ lgnf] 8fO;n] b]vfPsf] ;ª\Vof 7f8f] /]vfdf x'g] u/L j|mdzM 7f8f] / t];f]{ /]vfx¿ 
ldNg] laGb'nfO{ s'g} lrx\g nufpg'xf];\ . km]l/ csf]{ kN6 b'j} 8fO;x¿ pkmf/L csf]{ 
laGb' lgsfNg'xf];\ . oL b'j} laGb'x¿nfO{ Pp6f l;wf /]vfn] hf]8g'xf];\ .

b'j} /]vfx¿dWo] h;sf] nfdf] /]vf ag]sf] 5 p;n] 2 cª\s / a/fa/ ePdf b'j}n] 1/1 
cª\s kfpF5g\ . of] v]n 5 kN6 v]Ng'xf];\ / 5 kN6df ;aeGbf a9L s;n] cª\s k|fKt 
u¥of] pm g} ljhoL x'G5 . 

v]nkl5 $–% hgfsf] ;d"xdf a;L lgDglnlvt k|Zgsf] pQ/ klg 5nkmn ug'{xf];\ M

1

1

2

3

4

5

6

7

8

9

2 3 4 5 6 7 8 9
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17.1	b'O{ laGb'larsf] b'/L  (Distance between Two Points) 

A(x1, y1) / B(x2, y2) b'O{ laGb'x¿ 5g\ . oL b'O{ laGb'x¿sf] b'/L s;/L lgsfNg] 

lrqdf XOX' / YoY' j|mdzM X – cIf / Y – cIf x'g\ . A(x1, y1) / B(x2, y2) 
b'O{cf]6f laGb'x¿ lncf}F

ca AP ⊥ OX,  BQ ⊥ OX / AC ⊥ BQ lvrf}F .

∴ OP = x1, AP = y1,

OQ = x2, BQ = y2, (x1 y1)

CQ = AP = y1,

AC = PQ = OQ – OP = x2 – x1 

BC = BQ – CQ = y2 – y1  x'G5 .

ca ;dsf]0f lqe'h ACB df,

kfOyfuf]/; ;fWocg';f/ 

AB2	 = AC2 + BC2   
     = (x2 – x1)

2 + (y2 – y1)
2

ctM b'O{ laGb' A / B larsf] b'/L = AB = √(x2 – x1)
2 + (y2 – y1)

2 

-s_ XOX' nfO{ s] elgG5 <
-v_ YOY' nfO{ s] elgG5 <
-u_ laGb' O af6 laGb' B df k'Ug slt PsfO 

bfofF uP/ slt PsfO dfly hfg'k5{ <
-3_ laGb' O, A, B, C / D sf lgb]{zfª\sx¿ 

s] s] x'g\ <
-ª_ laGb' (5, -5) nfO{ n]vflrqdf cª\sg 

ug'{xf];\ .
o;/L X–cIff, Y–cIf laGb'x¿sf] lgb]{zfª\s 

kQf nufpg'xf];\ .

X

B

A

D
C

X'

Y

O

Y'

O P Q

CA

B(x2,y2)

(x1,y1)

ls| ofsnfk 1
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pbfx/0f 1  

lbOPsf lrqx¿df x sf] dfg kQf nufpg'xf];\ M

pbfx/0f 2  

olb Pp6f j[Qsf] s]Gb| A(4,6) 5 / pSt j[Qsf] kl/lwsf] laGb' P(10,8) 5 eg] j[Qsf] 
cw{Jof; slt xf]nf <

;dfwfg
oxfF A s]Gb| ePsf] Pp6f j[Q 5 h;df  
s]Gb| A(4,6) 5 / kl/lwsf] laGb' P(10,8) 5 .  
ctM x1 = 4, x2 = 10, y1 = 6 / y2 = 8 5 . AP = ?

ca AP = √(x2 – x1)
2 +(y2 – y1)

2 ) PsfO

		 = √(10 – 4)2 + (8-6)2 

		 = √(62 + 22 ) = √40 = 2√10 PsfO

;dfwfg 
-s_ oxfF p = 3cm,   b = 4cm,  
	    h = x = ? 
ca  xfdLnfO{ yfxf 5,
kfOyfuf]/; ;fWocg';f/, 
h2 = p2 + b2 x'G5 .
	cyjf x2 = 32 + 42

	cyjf x2 = 9 + 16
	cyjf x2 = 25
	cyjf x = √25  cm=5 cm
	∴ x = 5 cm

-v_ oxfF p = 24 cm,   b = x  = ?,  
	   h = 26 cm
kfOyfuf]/; ;fWocg';f/, h2 = p2 + b2

	cyjf 262 = 242 – x2

	cyjf x2 = (262 – 242)
	cyjf x2 = (676 – 576)
	cyjf x2 = 100
∴ x = 10 cm
 

3 cm

4 cm

26 cm

24 cm

x cm
x cm

-s_ -v_

P(10,8)

A(4,6)
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pbfx/0f 3  

X – cIfsf] 5 PsfOdf laGb' P / Y-cIfsf] 6 PsfOdf Q laGb' eP P b]lv Q ;Ddsf] 
b'/L slt xf]nf <

X – cIfsf] 5 PsfOdf laGb' P / Y-cIfsf] 6 PsfOdf Q laGb' eP P b]lv Q ;Ddsf] 
b'/L slt xf]nf <

;dfwfg

oxfF A laGb' X- cIfdf 5 PsfO 5 . t;y{ P(5, 0) xf] . k]m/L Q laGb' Y-cIfdf 6 
PsfO 5 . t;y{ Q(0, 6) xf] . -lsgls X- cIfdf y = 0 / Y-cIfdf x = 0 x'G5 .

ca, (x2, x1) = (5, 0) / (y2, y1) = (0, 6)

xfdLnfO{ yfxf 5,

 PQ	 = √(x2 – x1)
2 + (y2 – y1)

2 PsfO

	 = √(0 - 5)2 + (6 - 0)2 

	 = √(25 + 36) = √61

P b]lv Q ;Ddsf] b'/L √61 PsfO 5 .

cEof; 17.1

1.	 kfOyfuf]/; ;fWo k|of]u u/]/ tnsf lqe'hx¿ ;dfsf]0fL x'g\ jf xf]Ogg\ 
hfFr]/ x]g'{xf];\ M

11

12

4

5

5

5
34

3

19

104

10

7

75

6

9
15

12

-s_

-3_

-v_

-ª_

-u_

-r_

X

Q(0,6)

X'

Y

O

Y'

P(5,0)
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2.	 tnsf ;dsf]0fL lqe'hx¿df x sf] dfg kQf nufpg'xf];\ M 

3.	 lbOPsf b'O{ laGb'x¿larsf] b'/L kQf nufpg'xf];\ M

x11 m

16 m

x

24 cm

7 cm

x

8 cm15 cm

x

25 ft 15 ft

x

8 in6 in

13 cm

12 cm

x

48 cm

14 cm
x 72 cm

21 cm
x

x
cm

cm

8

5

-s_

-3_

-5_

-v_

-ª_

-h_

-u_

-r_

-em_

1
-1

1

2

3

4

5

6

-2

-3

-4

-1-2-3-4-5-6-7 2 3 4 5 6 7 8 9 10 11 12 13 14
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4.	 lbOPsf laGb'x¿larsf] b'/L kQf nufpg'xf];\ M 

	 -s_ (4,-7) / (-1,5)	 -v_ (-3,4) / (4,3)		  -u_ (1,-2) / (5,-6)

	 -3_ (1,7) / (1,1)	 -ª_ (2,7) / (4,9)		  -r_ (-8,7) / (-3,4)

5.	 olb laGb' A n] X-cIfdf -8 df / laGb' B n] Y-cIfdf 6 df sf6]sf] 5 eg] 
AB sf] b'/L kQf nufpg'xf];\ . 

6.	 lbOPsf] u|fkm k]k/df la/fnf] / d';fsf] l:ylt 
lbOPsf] 5 . la/fnf] / d';f ePsf] laGb'sf] 
lgb{]zfª\s kQf nufpg'xf];\ / ltgLx¿ larsf] 
b'/L lgsfNg'xf];\ . 

7.	 laGb'x¿ A(-4, 0), B(-4, -4), C(2, -4) / D(2, 0) cfotsf zLif{laGb'x¿ x'g\ 
egL k|dfl0ft ug'{xf];\ .

8.	 gS;fdf k|:t't ubf{ jflnª / sf7df8f}Fsf lgb{]zfª\s laGb'x¿ j|mdzM (4, 7) 
/ (7, 3) eP Tof] laGb'larsf] gS;fdf b'/L slt xf]nf < olb 1 PsfO a/fa/ 
55km eP jflnª / sf7df8f}Flarsf] jf:tljs b'/L kQf nufpg'xf];\ .

9.	 laGb'x¿ P(1, 6), Q(4, 1) / R(-4, 3) ljifde'h lqe'hsf zLif{laGb'x¿ x'g\ 
egL k|dfl0ft ug'{xf];\ .

10.	 olb laGb'x¿ A(2, -1), B(3, 4), C(-2, 3) / D(-3, -2) ;dafx' rt'e'{h 
ABCD sf zLif{laGb'x¿ x'g\ eg] o;sf ljs0f{x¿ AC / BD sf] b'/L kQf 
nufpg'xf];\ .

11.	 olb laGb' P(9, 12), laGb' Q(1, 6) s]Gb| ePsf] j[Qsf] kl/lwdf k5{ eg] pSt 
j[Qsf] cw{Jof; slt xf]nf < s] laGb' (-7, 0) pSt j[Qsf] kl/lwdf k5{ <

12.	 pb\ud laGb' O af6 laGb' A / laGb' B sf] b'/L kQf nufpg'xf];\ hxfF  
A = (-7, 7) / B = (7, -7) 5 .

13.	 olb P(0, 6) / Q(a, 0) larsf] b'/L 6 PsfO eP a sf] dfg slt xf]nf <

pQ/ M lzIfsnfO{ b]vfpg'xf];\ .

d';f]

lj/fnf]



274 ul0ft, sIff *

18.0	 k'g/jnf]sg (Review)

kf7 18 6];]n];g 
(Tessellation)

ls| ofsnfk 1

lbOPsf lrqx¿sf] cjnf]sg ug'{xf];\ . s] tkfO{Fsf] 3/ j/k/ o:tf cfs[ltx¿ 
b]Vg'ePsf] 5 < tL cfs[ltx¿ sxfF sxfF b]Vg'ePsf] 5 < hf]8Ldf a;L ;fyL;Fu 
5nkmn ug'{xf];\ .

lrq -s_

lrq -u_

dflysf lrqx¿df cfs[ltx¿ s;/L agfOPsf 5g\ < s'g s'g 6];]n];gsf x'g\ / s'g 
s'g xf]Ogg\, 5'6\ofpg'xf];\ .

lrq -3_

lrq -v_
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ls| ofsnfk 1

tn lrqdf ;dafx' lqe'h, ju{ / lgoldt if8\e'hx¿n] ag]sf 6];]n];gx¿sf lrq 
lbOPsf] 5 . tL 6];]n];gx¿sf] cjnf]sg ug'{xf];\ / /ª\uLg sfuhaf6 ;dafx' 
lqe'hsf ljleGg 6'j|mf, ju{sf ljleGg 6'j|mf tyf lgoldt if8\e'hsf ljleGg 6'j|mf 
agfO{ tL 6'j|mfnfO{ tLgcf]6f km/s km/s rf6{k]k/x¿df vfnL 7fpF g/xg] u/L / 
gvlK6g] u/L 6fF;L lrqdf b]vfOP h:t} 6];]n];gx¿ lgdf{0f ug'{xf];\ . ca tkfOF{n] 
lgdf{0f u/]sf 6];]n];gx¿ s:tf 6];]n];g x'g\ ;fyL;FUf 5nkmn u/L lgisif{ sIffdf 
k|:t't ug'{xf];\ .

dflysf 6];]n];gx¿ lgoldt ax'e'hx¿af6 ag]sf 6];]n];gx¿ x'g\ . 6];]n];gnfO{ 
cª\sx¿sf] k|of]u u/L gfds/0f ug{ ;lsG5, h:t} lrq -s_ df ;dafx' lqe'hx¿ 
ldnfP/ 6];]n];g agfOPsf] 5 . of] 6];]n];gnfO{ 3.3.3.3.3.3 elgG5 . To:t} lrq 
-v_ df ju{x¿ ldnfP/ 6];]n];g agfOPsf] b]lvG5 . of] 6];]n];gsf] gfds/0f  
4.4.4.4 6];]n];gn] ul/G5 . To;} u/L lrq -u_ df lgoldt if8\e'h ldnfP/ 6];]n];g 
agfOPsf] b]lvG5 . of] 6];]n];gsf] gfds/0f 6.6.6 6];]n];gn] ul/G5 .
oxfF,
6];]n];gsf] gfds/0f ug{sf nflu ax'e'hx¿ hf]l8Psf] Pp6f s'g} laGb' lng'xf];\ / tL 
laGb'df s'gf hf]l8Psf ;a} ax'e'hx¿sf] e'hfsf] ;ª\Vofsf cfwf/df j|mdz M ;fgf]b]lv 
7'nf];Dd n]Vg'xf];\ . k|To]s ax'e'hsf] e'hfsf] ;ª\Vofsf] k5fl8 -=_ lrx\g /fVg'xf];\ . 

18.1	lgoldt 6];]n];g  (Regular Tessellation)

lrq -s_ lrq -v_ lrq -u_

p:t} lgoldt ax'e'h (Regular Polygon) k|of]u u/L ag]sf 6];]n];gnfO{ lgoldt 
6];]n];g (Regular Tessellation) elgG5, h:t}M ;dafx' lqe'h, ju{sf] k|of]u u/L 
ag]sf 6];]n];gx¿ .
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ls| ofsnfk 2

lbOPsf lrqdf b]vfP h:tf] ;dafx' lqe'h / ju{ ldnfP/ tyf lgoldt if8\e'h  / 
;dafx' lqe'haf6 6];]n];g agfpg'xf];\ . ca tkfOF{n] agfPsf 6];]n];gx¿ s:tf 
6];]n];gx¿ x'g\ / ltgLx¿sf] gfds/0f s;/L ul/G5, xf]nf ;Fu}sf] ;fyL;Fu 5nkmn 
u/L lgisif{ sIffdf k|:t't ug'{xf];\ .

dflysf 6];]n];gx¿ cw{ lgoldt 6];]n];gx¿ x'g\ . oxfF lrq -s_ df k|To]s s'gfsf] 
gfds/0f #=#=$=#=$ xf] . To;} u/L lrq -v_ sf] 6];]n];g #=#=#=#=^ 6];]n];g xf] .

18.2	cw{ lgoldt 6];]n];g  (Semi-regular Tessellation)

lrq -s_ lrq -v_

b'O{ jf b'O{eGbf a9L lgoldt ax'e'hx¿ k|of]u u/L ag]sf 6];]n];gnfO{ cw{ lgoldt 
6];]n];g (Semi-regular Tessellation) elgG5, h:t} M ;dafx' lqe'h / ju{, 
;dafx' lqe'h / lgoldt if8\e'hsf] k|of]u u/L ag]sf 6];]n];gx¿ .
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-s_ -v_ -u_

cEof; 18.1

1.	 lbOPsf] u|fkmdf 6];]n];g eg'{xf];\ M  

2.	 lgDglnlvt lgoldt / cw{ lgoldt 6];]n];gdf @–# /fpG8 6];]n];g yKg'xf];\ 
M
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3.	 dfly k|Zg -@_  df ePsf 6];]n];gsf] cª\s k|of]u u/L gfds/0f ug'{xf];\ .

4.	 ;Fu}sf] lrq Pp6f cw{lgoldt 6];]n];gsf] xf] h;df Pp6f ju{ 
/ csf]{ Ps lgoldt ax'e'h ldnfOPsf] xf] . Tof] lgoldt 
ax'e'hsf] gfd s] xf] < pSt lgoldt ax'e'hsf] k|of]u u/L 
6];]n];g agfpg'xf];\ .

sIffsf ;a} ljBfyL{ !! ;d"xdf afl8g'xf];\ . k|To]s ;d"xn] afSnf] k]k/sf] k|of]u u/L 
lgDglnlvt dWo] s'g} Ps 6];]n];g agfpg'xf];\ . 6];]n];gsf] ldgL k|bz{gL cfof]hgf 
ug'{xf];\ . ljBfnosf ;a} ljBfyL{nfO{ af]nfP/ k|bz{gL cjnf]sg u/fpg'xf];\ . 

-s_ #=#=#=#=#=#	 -v_ $=$=$=$		 -u_ ^=^=^	 -3_ #=#=#=#=^

-ª_ #=#=#=$=$		 -r_ #=#=$=#=$		 -5_ #=$=^=$	 -h_ #=^=#=^

-em_ #=!@=!@		  -`_ $=^=!@		  -6_ $=*=* 

 kl/of]hgf sfo{ (Project Work on Mini-exhibition)

pQ/ 

lzIfsnfO{ b]vfpg'xf];\ . 

?

5.	 lbOPsf] lrqdf tLgcf]6f lgoldt ax'e'h 
ldnfP/ ag]sf] 6];]n];gsf] xf] . h;df Ps 
;dafx' lqe'h, bf];|f] ju{ 5 eg] t];|f] lgoldt 
ax'e'hsf] gfd s] xf] < pSt ax'e'hsf] 
;xfotfn] 6];]n];g agfP/ x]g'{xf];\ .



ul0ft, sIff * 279

19.0	 k'g/jnf]sg (Review)

kf7 19 :yfgfGt/0f 
(Transformation)

laGb'x¿ A, B, C, D / E nfO{ tn u|fkmdf b]vfOPsf] 5 M 

ls| ofsnfk 1

;Fu}sf] lrqdf u|fkm k]k/df 
DABC lbOPsf] 5 . lbOPsf] 
lgb]{zgcg';f/ lj|mofsnfk ub}{ 
hfg'xf];\ .
-s_ 	DABC df zLif{lalGb' A,  
	 B / C sf] lgb]{zfª\s  
	 n]Vg'xf];\ .

-3

-1 1

1

2

-1

-2

3

2 3 4 5 6 7 8

A
B

C
D

-s_	 laGb' A, B, C / D sf] 
lgb]{zfª\s slt slt 
x'G5 <

-v_	 laGb' A, B, C / D 
nfO{ X - cIfdf  
k/fjt{g u/]kl5 aGg] 
k|ltlaDa A`, B`, C` / 
D` sf] lgb]{zfª\s  
n]Vg'xf];\ .

-1 1

1

2

-1

-2

-3

-4

-3-4 -2

3

2 3 4 5 6-5

A

B

C

19.1	k/fjt{g (Reflection)

-u_  	laGb' A, B, C / D nfO{ Y - cIfdf k/fjt{g ubf{ aGg] k|ltlaDasf] lgb]{zfª\s  
	 slt slt x'G5 . 
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-v_ 	zLif{laGb' A, B / C nfO{ X– cIfdf k/fjt{g ug'{xf];\ .

-u_ 	 k|ltljDasf] A', B' / C' sf] lgb]{zfª\s n]Vg'xf];\ .

-3_ ca DABC sf zLif{laGb'sf] lgb]{zfª\s / k|ltlaDa DA'B'C' sf] lgb]{zfª\sf]  
	 t'ngf u/L lgisif{ n]Vg'xf];\ .

oxfF DABC df A(1, 2), B(2, 0) / C(3, 3) 5 . k/fjt{gkZrft\ k|ltlaDa A'(1, -2) 
B'(2, 0) / C'(3, -3) eof] .

DABC nfO{ X–cIfdf k/fjt{g ubf{, zLif{laGb' A, B / C sf] k/fjt{gkZrft\
sf] lgb]{zfª\sdf x lgb]{zfª\s pxL / y lgb]{zfª\sdf lrx\g kl/jt{g x'g] /x]5 .  
X–cIfdf g} /x]sf] laGb'sf] X–cIf;Fu k/fjt{g ubf{ lgb]{zfª\s pxL /xG5g\ .

ls| ofsnfk 2

b'O{ hgfsf] ;d"xdf a;L tnsf lj|mofsnfk ug'{xf];\ M

-s_	 lj|mofsnfk 1 sf] u|fkmdf ePsf] DABC nfO{ Y–cIfdf k/fjt{g ug'{xf];\ .

-v_ 	k|ltlaDa A'', B'' / C'' sf] lgb]{zfª\s n]Vg'xf];\ .

-u_ 	 ca DABC / k|ltlaDa DA''B''C'' sf] lgb]{zfª\s t'ngf u/L lgisif{  
	 lgsfNg'xf];\ .

oxfF DABC df A(1, 2), B(2, 0) / C(3, 3) 5 . 

k/fjt{gkZrft\ k|ltlaDa A''(-1, 2), B(-2, 0) / C''(-3, 3) eof] .

DABC nfO{ Y – cIfdf k/fjt{g ubf{, zLif{laGb' D, B / C sf] k/fjt{gkZrft\
sf] lgb]{zfª\sdf x lgb]{zfª\sdf lrx\g kl/jt{g x'g] /x]5 eg] y lgb]{zfª\s pxL 
x'g] /x]5 . 

ljrf/0fLo k|Zg M olb lqe'hsf] Pp6f zLif{laGb' Y– cIfdf ePsf] eP To;sf] y 
cIfdf k/fjt{g ubf{ aGg] k|ltljDasf] lgb]{zfª\s s] x'G5 < 
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cEof; 19.1

-s_ ∆ABC nfO{ n]vflrqdf k|:t't ug'{xf];\ .

-v_ pSt ∆ABC nfO{ Y cIfdf k/fjt{g u/L k|ltlaDa ∆A'B'C' nfO{ n]vflrqdf 
b]vfpg'xf];\ . 

-u_ k|ltlaDa ∆A'B'C' sf lgb]{zfª\s n]Vg'xf];\ .

;dfwfg

oxfF A (2, 2), B (4, 6) / C (6, 3) ∆ABC sf  
lgb]{zfª\s x'g\ . 

-s_	∆ABC sf lgb]{zfª\snfO{ lbOPsf]  
n]vflrqdf b]vfOPsf] 5 .

-v_	 k|ltlaDa ∆A'B'C' nfO{ klg ;f]xL  
n]vflrqdf g} b]vfOPsf] 5 .

-u_	 k|ltlaDa ∆A'B'C' sf lgb]{zfª\sx¿ A'(-2, 2), B' (-4, 6) C' (-6, 3) x'g\ .

pbfx/0f 1  

A (2, 2), B (4, 6) / C (6, 3) Pp6f lqe'hsf zLif{laGb'x¿ x'g\ eg],

X'

Y

Y'

O X

B'

C'
A' A

C

B

1.	 n]vflrqsf] k|of]u u/L lbOPsf lgb]{zfª\sx¿nfO{ X - cIf;Fu k/fjt{g u/L 
k|ltlaDasf] lgb]{zfª\s n]Vg'xf];\ . 

-s_ A (1, 2)	 -v_ M (–2, 3)	 -u_ C (4, –5)	 -3_  D (–6, 6) 

-ª_ E (–5, –4)	 -r_ F (–2, 5)	 -5_  G (9, –8)	 -h_ H (–3, –9) 

-em_ I (–10, 12)	 -`_ W (7, 8)

2.	 k|Zg g= 2 sf laGb'x¿nfO{ Y cIfaf6 k/fjt{g u/L u|fkm k]k/df n]Vg'xf];\ . 

3.	 laGb' P (5, –6) nfO{ Y cIfaf6 k/fjt{g ug'{xf];\ .

	 -s_ P' sf] lgb]{zfª\s kQf nufpg'xf];\ .

	 -v_ PP' sf] b'/L kQf nufpg'xf];\ .
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4.	 P (4, 3), Q (7, 3) / R (4, –3) Pp6f ;dsf]0f lqe'hsf zLif{laGb'x¿ x'g\ . pSt 
lqe'hnfO{ n]vflrqdf cª\sg u/L X - cIf;Fu k/fjt{g u/L k|ltlaDanfO{ 
n]vflrqdf k|:t't ug'{xf];\ .

5.	 A (2, –2), B (8, 3) / C (5, –2) Pp6f lqe'hsf zLif{laGb'x¿ x'g\ . ca pSt 
lqe'hnfO{ n]vflrqdf cª\sg u/L Y - cIf;Fu k/fjt{g u/L k|ltlaDanfO{ 
n]vflrqdf k|:t't ug'{xf];\ . 

6.	 A (–2, 3), B (-5, 2) / C (–4, 5) nfO{ n]vflrqdf cª\sg u/L klxn] X - 
cIfaf6 k/fjt{g u/L k|ltlaDa ∆A'B'C' kQf nufpg'xf];\ . k]ml/ clGtd 
k|ltlaDanfO{ ∆A'B'C' nfO{ Y - cIf;Fu k/fjt{g u/L n]vflrqdf k|:t't 
ug'{xf];\ .

1

1

-1

-2

-3

-4

2

3

4

-1-2-3-4 2 3 4

B

B'

C

C'

A

A'
pQ/ M

1.-s_ A' (1, –2)	 -v_ M' (–2, –3)	 -u_ C' (4, 5)	 -3_  D' (–6, –6) 

-ª_ E' (–5, 4)	 -r_ F' (–2, –5)	 -5_  G' (9, 8)	 -h_ H' (–3, 9) 

-em_ I' (–10, –12)	 -`_ W' (7, -8)

2. -s_ A' (–1, 2)	 -v_ M' (2, 3)	 -u_ C' (–4, –5)	 -3_  D' (6, 6) 

-ª_ E' (5, –4)	 -r_ F' (2, 5)	 -5_  G' (–9, v8)	 -h_ H' (3, v9) 

-em_ I' (10, 12)	 -`_ W' (–7, 8)

3.-s_ P' (–5, –6)	 -v_ 10

4 b]lv 7 ;Dd lzIfsnfO{ b]vfpg'xf];\ .

7.	 lbOPsf] u|fkmdf lqe'h ∆ABC lbOPsf] 
u|fkmdf lqe'h ABC sf] X- cIfaf6 
k/fjt{g ubf{ x'g] k|ltlaDa A'B'C' 
lbOPsf] 5 . k|ltlaDa A’B’C’ sf 
lgb]{zfª\s klg n]Vg'xf];\ . 
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ls| ofsnfk 1

lbOPsf] lrqdf laGb' A nfO{ laGb' A' 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 . 
h;cg';f/ A(1, 2) nfO{ A’(4, 4) df lj:yfkg 
ul/of] . 

;dfwfg
laGb' C(-3, 1) nfO{ 2 PsfO bfofF 
Nofpbf laGb' G df k'U5 / 
To;nfO{ 1 PsfO dfly nubf 
laGb' C’(-1,2) df k'Ub5 . 
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{ 

pbfx/0f 1  

-s_ laGb' 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];\ . 

1-1 2 3 4

3

2

5 6

A'

A

-1

1

4

2

5

3

6

s'g} klg laGb' 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 lj:yfkg ubf{ ±, afofF  lj:yfkg  ubf{ –,  dfly lj:yfkg  
ubf{ ± / tn lj:yfkg ubf{ – n]lvG5 .

1-5 -4 -3 -2 -1 2 3 4 65 7

-1

1

4

2

5

3

1

F

HG

C' (-1,2) D'(4,2)

E'(5,0)

E(3,-2)

D(2,1)
C'(-3,1)

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|ltlaDa eof] . 

19.2	lj:yfkg (Translation)
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pbfx/0f 2  

;Fu}sf] lrqdf ΔABC 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{ laGb'x¿sf  
lgb]{zfª\sx¿ 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)

cEof; 19.2

Y

XO

A

A'

C

C'

B

B'

oxfF lj:yfkg cufl8 / lj:yfkg k5fl8sf] x / y lgb{]zfª\s x]/f}+ .

tLgcf]6} zLif{laGb'x¿df x sf] dfgdf lj:yfkgkl5 5 ylkPsf] 5 . To:t} y sf] df-
gdf klg lj:yfkg kl5 4 ylkPsf] 5 . lj:yfkgkl5 k|ltlaDa lqe'hnfO{ 5fofF kf/L  
b]vfOPsf] 5  .

1.	 lbOPsf cfs[ltnfO{ lbPsf] lbzf / kl/df0fdf lj:yfkg ug'{xf];\ M

	 -s_			   -v_			   -u_

2 cm
2 cm

2 cm

2. 	 laGb' (4,-5) nfO{ n]vflrqdf cª\sg u/L 3 PsfO bfofF / 4 PsfO dfly  
	 lj:yfkg u/L k|:t't ug'{xf];\ .
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1.	 ljleGg lsl;dsf lqe'hx¿ -;dafx', ;dlåafx', lj;dafx', Go"gsf]0fL, ;dsf]0fL 
/ clwssf]0fL_ u|fkmk]k/df agfpg'xf];\ . 

2.	 k|To]s lqe'hnfO{ x-axis / y-axis af6 k/fjt{g ug{'xf];\ . 

3.	 k|To]s lqe'hnfO{ pb\ud laGb'nfO{ s]G› agfO{ 90° wgfTds / C0ffTds b'j} 
lbzfdf kl/j|md0f ug{'xf];\ . 

4.	 k|To]s lqe'hnfO{ 3 PsfO bfofF / 4 PsfO dfly x'g] u/L lj:yflkt ug{'xf];\ . 

5.	 of] ;a} sfdsf] k|:t'ltsf nflu tof/ ug{'xf];\ . 

6.	 sIffdf k|:t't ug{'xf];\ . 

 kl/of]hgf sfo{  lqe'hsf] :yfGt/0f

3. 	 tnsf lgb{]zfª\sx¿nfO{ n]vflrqdf cª\sg u/L 3 PsfO afofF / 3 PsfO dfly  
	 lj:yfkg u/L n]vflrqdf k|:t't ug'{xf];\ M

	 -s_ (4,9)	 -v_ (-3,6)	 -u_ (-2,2)	 -3_ (-5,5)

	 -ª_ (2,3)	 -r_ (4,-7)	 -5_ (-4,8)	 -h_ (-5,-6)

4.	 P(-1,-3) / Q(4,5) nfO{ 2 PsfO bfofF / 3 PsfO dfly lj:yfkg u/L  
	 n]vflrqdf k|:t't ug'{xf];\ .

5. 	 zLif{laGb'x¿ A(1,0), B(4,5) / C(7,-2) ePsf] ΔABC nfO{ n]vflrqdf cª\sg  
	 u/L 3 PsfO bfofF / 5 PsfO tn lj:yfkg u/L n]vflrqdf k|:t't ug'{xf];\ .

6.	 laGb'x¿ (4,6), (7,5), (5,1) / (2,2) ePsf] nfO{ n]vflrqdf cª\sg u/L 4  
	 PsfO bfofF / 5 PsfO tn lj:yfkg u/L n]vflrqdf k|:t't ug'{xf];\ .

7. 	 A(4,1) nfO{ n]vflrqdf cª\sg u/L 5 PsfO bfofF / 4 PsfO dfly lj:yfkg  
	 u/ . k]ml/ pSt k|ltlaDa laGb'nfO{ 2 PsfO bfofF / 5 PsfO tn lj:yfkg u/L  
	 n]vflrqdf k|:t't ug'{xf];\ .

8. 	 laGb' (-3,5) nfO{ slt PsfOdf lj:yfkg ubf{ (4,5) aG5, n]vflrqdf  
	 b]vfpg'xf];\ .

9.	 laGb' A(3,-2) nfO{ laGb' B(2,-1) df lj:yfkg ub{f x'g] lj:yfkgsf] gfk lnO{ 
/]vf AB nfO{ lj:yfkg ug{'xf];\ hxfF, A(4,4) / B(-5, 7) 5g\ .

pQ/ M lzIfsnfO{ b]vfpg'xf];\ .
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10-2 -1 2 3 4 5
-1

-2

1

2

3

A

ls| ofsnfk 1

k|To]s ljBfyL{nfO{ ;fgf ;fgf sfuhsf 6'j|mf lng nufpg'xf];\ . pSt 6'j|mfx¿df 
lgDglnlvt sf]0fx¿ n]Vg nufpg'xf];\ . 

38Lsf] ;'O{sf] lbzflt/ 45°, 38Lsf] ;'O{sf]  
pN6f] lbzflt/ 45°, 38Lsf] ;'O{sf] lbzflt/  
90°/ 38Lsf] ;'O{sf] pN6f] lbzflt/ 90° 

of] v]n 4 – 5 hgfsf] ;d"xdf v]Ng'xf];\ . v]n ;'? ug{'eGbf cufl8 oL lr6x¿nfO{ 
k6\ofP/ Pp6f a6\6fdf /fVg'xf];\ . a6\6f xNnfP/ /fVg'xf];\ . Pp6f wfufn] O/]h/nfO{ 
afWg'xf];\ . sfkLsf] 5]pdf Pp6f laGb'df wfuf] 6fF:g'xf];\ . v]nsf] ;'?df 0° af6 
ul/G5 . a6\6faf6 Pp6f lr6 gx]/Lsg lgsfNg'xf];\ . Tof] lr6df n]v]adf]lhdn] O/]h/ 
3'dfpg'xf];\ . To:t} u/L 5 kN6;Dd ug{'xf];\ . 5 kN6df k'Ubf h;sf] ;aeGbf 7'nf] 
sf]0f x'G5, pxL ;d"x ljhoL x'G5 . 

dflysf v]nsf cfwf/df kl/j|md0fsf nflu s] s] s'/fx¿ rflxg] /x]5 eGg] s'/fdf 
5nkmn ug{'xf];\ / a'Fbfut ¿kdf k|:t't ug{'xf];\ . 

kl/j|md0fsf] nflu lgDglnlvt tLg s'/fx¿sf] cfjZos kb{5 M

´	 kl/j|md0fsf] s]Gb| (Centre of Rotation)

´	 kl/j|md0fsf] sf]0f (Angle of Rotation)

´	 kl/j|md0fsf] lbzf (Direction of Rotation)

38Lsf] ;'O{sf] lbzfnfO{ kl/j|md0fsf] C0ffTds (Negative) lbzf / 38Lsf] ;'O{sf] 
ljk/Lt lbzfnfO{ kl/j|md0fsf] wgfTds (Positive) lbzf elgG5 .

dflysf] v]ndf, wfuf] 6f;]sf] laGb' kl/j|md0fsf] s]G›laGb' xf] . 3'dfpg' kg{] sf]0f (45o, 
90o, jf 180o) kl/j|md0fsf] sf]0f / ‌ + cyjf – kl/j|md0fsf] lbzf x'g\ .

19.3 kl/s| d0f (Rotation)
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ls| ofsnfk 2

b'O{ hgfsf] ;d"xdf a:g'xf];\ . A nfO{ pb\ud laGb' (0, 0) af6 90o sf] sf]0fdf 38Lsf] 
;'O{sf] ljk/Lt lbzfdf kl/j|md0f s;/L ug]{ xf]nf < ;d"xdf 5nkmn ug'{xf];\ .
lgisif{ o;k|sf/ 5 M

ls| ofsnfk 3

laGb' P (4, 5) nfO{ pb\ud laGb' O (0, 0) s]Gb| x'g] u/L -90o sf] sf]0fdf kl/j|md0f 
s;/L ug]{ xf]nf < ;d"xdf 5nkmn ug'{xf];\ .

10-2 -1 2 3 4 5

-1

1

2

3

4

5

6

A

A'

B-s_ 	kl/j|md0fsf] s]Gb|laGb' O (0, 0) ePsfn]  
	 A / O hf]8\g] 
-v_ 	O s]Gb|laGb'af6 38Lsf] ljk/Lt lbzfdf 90o  
	 sf] sf]0f BOA agfpg] 
-u_ 	 OA a/fa/sf] rfk lnO{ OB /]vfdf laGb' O  
	 af6 rfkn] sf6\g] 
-3_ 	 sfl6Psf] ;f] laGb''nfO{ A' n] hgfpg], A g}  
	 cfjZos k|ltlaDa xf] .

XOX'

Y

Y'

P(4,6)

P'(6,-4)

(0, 0)

laGb' P (4, 6) nfO{ n]vflrqdf 38Lsf] ;'O{sf] 
lbzfdf jf C0ffTds lbzfdf 90o kl/j|md0f 
u/fpFbf P (4, 6) af6 P' (6, –4) ag]sf] kfOof] . 
h;nfO{ u|fkmdf b]vfpFbf,
-s_	 kl/j|md0fsf] s]Gb| pb\ud laGb' O (0, 0) 

ePsfn] P / O hf]8\g'xf];\ .
-v_	 kl/j|md0fsf] sf]0f –90o ePsfn] sf]0f O 

df 90o sf] sf]0f agfpg'xf];\ . 
-u_	 PO a/fa/sf] rfk lnO{ –90° sf] sf]0f 

agfPsf] /]vfdf laGb' O af6 sf6\g'xf];\ . 

-3_	 P(4, 6)  sf] k|ltlaDa P' (6,–4) eof] / ∠POP' = 90o eof] .
	 dfly laGb' P(4, 6) nfO{ +90o af6 kl/j|md0f u/fpFbf k|ltlaDa s:tf] aG5, 

cg'dfg ug'{xf];\ . tkfO{Fn] u/]sf] cg'dfg slt ldNof] 5nkmn ug'{xf];\ .
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pbfx/0f 1  

zLif{laGb'x¿  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 laGb' (0,0) af6 -s_ 90˚ wgfTds lbzfdf / -v_ 
180˚ df kl/j|md0f ug'{xf];\ .

;dfwfg

cEof; 19.3

1.	 tnsf laGb'x¿ u|fkmdf cª\sg ug{'xf];\ / pb\ud laGb' s]G› x'g] u/L 90°  
wgfTds x'g] u/L kl/j|md0f ug{'xf];\ .

	 -s_ (-4,7)	 -v_ (4,-7)	 -u_ (5,9)	 -3_ (3,0)	 -ª_ (-4,-8)

	 -r_ (2,-5)	 -5_ (10,-10)	 -h_ (0,6)	 -em_ (0,0)	 -`_ (-9,-9)

2.	 tnsf laGb'x¿ u|fkmdf cª\sg ug{'xf];\ / pbud laGb' s]G› x'g] u/L 90° 
C0ffTds x'g] u/L kl/j|md0f ug{'xf];\ M

	 -s_ (-4,7)	 -v_ (4,-7)	 -u_ (5,9)	 -3_ (3,0)	 -ª_ (-4,-8)

	 -r_ (2,-5)	 -5_ (10,-10)	 -h_ (0,6)	 -em_ (0,0)	 -`_ (-9,-9)

3.	 dfly k|Zg ! / @ 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) / D(0,3)  zLif{laGb'x¿ ePsf] Pp6f ju{nfO{  
n]vflrqdf  lvrL To;nfO{ pb\ud laGb' O(0,0) af6 -s_ +90˚ / -v_ –90˚ 
df kl/j|md0f u/fO{ n]vflrqdf k|:t't ug'{xf];\\ .

XX' O

Y
AC'A'

B'
B

C

Y'

oxfF  ΔABC sf zLif{laGb'x¿  j|mdzM (6,6), 
(4,5) / (6,2) 5g\ .

ca laGb'x¿ A, B / C nfO{ j|mdzM 90˚ df 
kl/j|md0f u/fpFbf aGg] k|ltlaDa lqe'hnfO{  
n]vflrqdf 5fof kf/L b]vfOPsf] 5 .

hxfF,

A(6,6)  A'(-6,6),     B(4,5)  B'(-5,4) / C(6,2)   C'(-2,6) x'G5 .
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5.	 lbOPsf zLif{laGb'x¿af6 aGg] HofldtLo cfs[ltnfO{ n]vflrqdf cª\sg u/L 
pb\ud laGb' 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) /  (1,5)

	 (iii)	 (10,6) / (12,6)

6.	 tnsf lrqx¿nfO{ pb\ud laGb' s]G› x'g] u/L 90° wgfTds / 90° C0ffTds 
x'g] u/L kl/j|md0f ug{'xf];\ M 

XX' O

Y

Y'

XX' O

Y

Y'

XX' O

Y

Y'

XX' O

Y

Y'

pQ/ M lzIfsnfO{ b]vfpg'xf];\ .

-s_

-u_

-v_

-3_
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20.0	 k'g/jnf]sg (Review)

kf7 20 lbzf l:ylt / :s]n 8«Oª 
(Bearing and Scale Drawing)

-c_ 	tn g]kfnsf] gS;f lbOPsf] 5 . tgx'Fsf] …tÚ cIf/nfO{ s]Gb|laGb' dfgL s'g}  
	 6 lhNnfsf gfdsf] klxnf] cIf/ ePsf] :yfg hf]8\g'xf];\ . tgx'Fsf] …tÚ cIf/  
	 ePsf] :yfgaf6 pSt lhNnfx¿ s'g s'g lbzfdf kb{5g\ kQf nufO{ ldn]  
	 gldn]sf] ;fyL;Fu 5nkmn ug'{xf];\ M

	 dfly g]kfnsf] gS;fdf tgx'Fsf] t nfO{ s]Gb|laGb' dfGbf,
	 -s_ dgfªsf] d pQ/ lbzfdf 5 . 
	 -v_ uf]/vfsf] u pQ/ k"j{ lbzfdf 5 .
	 -u_ dsjfgk'/sf] d blIf0f k"j{ lbzfdf 5 . o;} u/L c¿ lhNnf tgx'Fsf] t  
	     af6 s'g lbzfdf kb{5g\ n]Vg'xf];\ .
-cf_ 	k|f]6\ofS6/sf] k|of]u u/]/ tgx'Fsf] t af6 uf]/vfsf] u sf] lbzf l:ylt slt slt  
	 l8u|L 5, gfk]/ kQf nufpg'xf];\ .
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dfly sf7df8f}F pkTosfsf] gS;f lbOPsf] 5 . ;b/ lrl8ofvfgfaf6 cGt/f{li6«o 
ljdfg:yn, /fli6«o jg:klt pBfg uf]bfj/L / :joDe"gfysf] lbzf l:ylt kQf 
nufpg'xf];\ .
oxfF ;b/ lrl8ofvfgfaf6 cGt/f{li6«o ljdfg:yn 060º sf] lbzf l:yltdf 5 . 
To:t} /fli6«o jg:klt pBfg uf]bfj/L 142º sf] lbzf l:yltdf 5 . :joDe"gfysf] 
335º lbzf l:ylt 5 . o;} u/L lrl8ofvfgfaf6 snª\sL, a'9fgLns07, blIf0fsfnL 
dlGb/nufotsf 7fpFsf] lbzf kQf nufpg'xf];\ .

20.1	lbzf l:ylt  (Bearing)

ls| ofsnfk 1
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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 ub{5g\ . dfly lrl8ofvfgfaf6 cGt/f{li6«o ljdfg:yn lbzf l:ylt 
5 .

pbfx/0f 1  

bfofFsf] lrqdf p8\b} u/]sf] b'O{cf]6f xjfO{ hxfhsf] l:j|mgdf b]lvPsf] sDkf; xf] . 
o;sf cfwf/df hxfhx¿ sltsf] lbzf l:yltdf p8\b} 5g\ <

pbfx/0f 2  

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 klxnf] xjfO{ hxfh 050º sf] lbzf l:yltdf 
p8\b} 5 eg] bf];|f] hxfh 340º sf] lbzf l:yltdf 
p8\b} 5 .

;dfwfg 
oxfF P laGb'df pQ/ lbzf hgfpg] /]vf PN lvlrPsf] 5 . 

lrq -s_ lrq -v_
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pbfx/0f 3  

R :yfgaf6 :yfg S sf] lbzf l:ylt 050º 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, 050° + ∠N1SR = 180º 
or, ∠N1SR = 180° – 050° = 130° 
ca S af6 R sf] lbzf l:ylt = 360° – 130°
				    = 230°

-s_  PN ;Fu 60º x'g] u/L PA lvlrPsf] 5 . ctM P laGb'af6 A sf] lbzf l:ylt  
	 ∠NPA = 060º x'G5 .
-v_ 	o;} u/L P laGb'af6 /]vf PN ;Fu 330º x'g] u/L /]vf BP lvRg Go'gsf]0f NPB  
	 = 360º – 330º = 30º lvRg'k5{ . ctM P laGb'af6 B sf] lbzf l:ylt j[xtsf]0f  
	 ∠NPB = 330º x'G5 . 
cyf{t\ NP nfO{ l;wf M ;Dd nDafP/ ∠NPM + ∠MPB = 180° + 150° = 330° 
ctM P laGb'af6 B sf] lbzf l:ylt a[xt\sf]0f ∠NPB = 330° x'G5 . 

cEof; 20.1

1.	 lbOPsf lrqdf sf]0fx¿ gfk]/ :yfg P af6 :yfg B sf] lbzf l:ylt n]Vg'xf];\ M

-s_ -v_

050°

230°

N1

N

R

N
N

P
P

B

B

S
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-u_ -3_

2.	 s'g} laGb' A af6 tn lbOPsf] lbzf l:yltdf kg]{ s'g} Ps Ps :yfg kQf 
nufpg'xf];\ M

4.	 lbOPsf] cj:yfdf lbzf l:ylt kQf nufO{ lrq lgdf{0f ug'{xf];\ M

	 -s_	 tkfO{Fsf] 3/af6 ljBfnosf] lbzfl:ylt 045º 5 eg] ljBfnoaf6 tkfO{Fsf]  
		  3/sf] lbzf l:ylt

	 -v_	 sIffsf]7fdf /Ltf a;]sf] :yfgaf6 ;ª\uLtf a;]sf] :yfgsf] lbzf l:ylt  
		  100º 5 eg] ;ª\uLtf a;]sf] :yfgaf6 /Ltf a;]sf] :yfgsf] lbzf l:ylt

	 -u_ 	 tkfO{Fsf] ljBfnoaf6 ufpFsf] dlGb/sf] lbzf l:ylt 190° 5 eg] dlGb/af6  
		  ljBfnosf] lbzf l:ylt

3.	 lbOPsf lrqx¿df :yfg X  af6 Y  sf] lbzf k|f]6\ofS6/sf] ;xfotfn] kQf 
nufO{ Y  af6 X  sf]] lbzf l:ylt kQf nufpg'xf];\ M

-s_ 030º	 -v_ 090º	 -u_ 125º	 -3_ 260º	 -ª_ 285º	 -r_ 340º

N N

P
P

B

B

N1N1
N1 N2

N2
N2

X X
X

Y
Y

Y



ul0ft, sIff * 295

	 -3_	 tkfOF{sf] lhNnf ;b/d'sfdaf6 sf7df8f}Fsf] lbzf l:ylt 265º 5 eg]  
		  sf7df8f}Faf6 tkfO{Fsf] lhNnf ;b/d'sfdsf] lbzf l:ylt
	 -ª_	 tkfO{Fsf] 3/af6 :jf:Yo rf}sLsf] lbzf l:ylt 065° 5 eg] :jf:Yo  
		  rf}sLaf6 tkfOF{sf] 3/sf] lbzf l:ylt

5.	 ;Fu}sf] lrqsf cfwf/df ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ laGb' A af6 B sf] lbzf l:ylt slt x'G5 <

	 -v_ laGb' B af6 c sf] lbzf l:ylt slt x'G5 <

	 -u_ laGb' A af6 M sf] lbzf l:ylt slt x'G5 <

	 -3_ laGb' A af6 X sf] lbzf l:ylt slt x'G5 <

	 -ª_ laGb' A af6 C sf] lbzf l:ylt slt x'G5 <

pQ/

1 b]lv 3 lzIfsnfO{ b]vfpg'xf];\ .

4. -s_ 225º -v_ 280º -u_ 010º -3_ 085º

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

A

X

B

M

C



296 ul0ft, sIff *

-c_ s'g s'g gS;fdf :s]n pNn]v ul/Psf] 5 < 5 eg] sltsf] :s]n lbOPsf] 5 <

-cf_ gS;fdf :s]n lbFbf / glbFbf s] km/s x'G5 xf]nf <

-O_ :s]nsf] k|of]u u/L k'6an sf]6{sf] gS;f lgdf{0f ug'{xf];\ . 

ls| ofsnfk 1

lbOPsf gS;fsf] cjnf]sg ug'{xf];\ / ;f]lwPsf k|Zgsf] pQ/ ;d"xdf 5nkmn 
ug'{xf];\ M

-s_ hUufsf] gS;f 					     -v_ g]kfnsf] gS;f

-u_ 3/sf] e'FOtnfsf] gS;f 			   -3_ tkfOF{sf] sIffsf]7fsf] gS;f

20.2	:s]n 8«Oª  (Scale Drawing)
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ls| ofsnfk 2

hxfh p8fpg] lj|mofsnfk
cfjZos ;fdu|L M wfuf] jf 8f]/L, lsnf, k|f]6\ofS6/ jf lbzf b]vfpg] sDkf;, ?n/ jf 
ld6/ 6]k, lbzf l:ylt / b'/L n]v]sf] lr6x¿, lrqx¿ /fVg] a6\6fx¿
v]nf8L ;ª\Vof M cfjZostfcg';f/ ;d"x agfP/
v]nsf lgod tyf k|lj|mof M 
-s_ 	rf/cf]6f cnu cnu  
	 a6\6fdf lbzf l:yltsf]  
	 l8u|L / b'/L n]v]sf lr6x¿  
	 /fVg' kb{5 .
-v_ 	;a} ;d"xnfO{ kfn}kfnf]  
	 Ps Pscf]6f lr6 lng  
	 nufpg] . rp/sf] km/s  
	 km/s :yfgdf lr6df ePsf] h:t}  
	 laGb'x¿ kQf nufpg' kb{5 . 
-u_ 	 Pp6f lr6sf] sfd ;s]kZrft\ dfq  
	 bf];|f] lr6 lbg' kb{5 . 
-3_ 	 o:t} k|sf/n] ;a}eGbf klxnf lbzf l:ylt / :s]n ldnfP/ hxfh p8fpg] ?6  
	 h;n] ;xL 9ª\un] klxnf tof/ kf5{ pxL ;d"x jf JolSt ljhoL x'G5, h:t}M 

	 -c_	 laGb' A b]lv B ;Ddsf] lbzf l:ylt 125º / 4 ld6/sf] b'/Ldf laGb' B 

	 -cf_ 	laGb' B b]lv C ;Ddsf] lbzf l:ylt 065º / 5 ld6/sf] b'/Ldf laGb' C

	 -O_ 	 laGb' C b]lv D ;Ddsf] lbzf l:ylt 215º / 4 ld6/sf] b'/Ldf laGb' D

	 -O{_ 	 laGb' D b]lv E ;Ddsf] lbzf l:ylt 230º / 5 ld6/sf] b'/Ldf laGb' E

s'g} j:t' jf ;xtnfO{ gS;fdf ptf/ ug{sf nflu :s]nsf] k|of]u ul/G5 . 

-s_ 	 :s]nsf] k|of]u u/L Hofb} 7'nf / Hofb} ;fgf j:t'nfO{ /]vfª\sg ug{ ;lsG5 . 

-v_ 	 gS;f lgdf{0f ubf{ jf:tljs j:t' / gS;fdf cfjZostfcg';f/ 7'nf] jf ;fgf]  
	 gfk lnP/ lglZrt cg'kft agfOG5 . 

-u_ 	 lglZrt :s]nsf] k|of]u u/L gS;f tof/ u/]df pSt j:t' jf ;txsf]  
	 jf:tljs gfk lgsfNg ;lsG5 . 

N1

A

4 m
4 m5 m

5 m

120°

65°

215°

230°

N2
N4

N3

C

DB

E
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pbfx/0f 1  

1 cm = 500 m sf] :s]n k|of]u u/L tof/ ul/Psf] gS;fdf b'O{ 7fpFlarsf] b'/L  
6 cm eP pSt b'O{ 7fpFlarsf] jf:tljs b'/L slt xf]nf <

pbfx/0f 2  

1.		  Pp6f hxfh ;'?sf] P :yfgaf6 060º lbzf l:yltdf 600 dfOn (miles)  
	 6f9f Q :yfgdf k'U5 . k]ml/ pSt Q :yfgaf6 145º lbzf l:yltdf 800 dfOn  
	 6f9f R :yfg;Dd p8fg ub{5 eg], 

	 -s_	 pSt hxfhsf] ;'?sf] :yfg / clGtd 
		   :yfglarsf] jf:tljs b'/L slt  
		  xf]nf < -:s]n 1 cm = 200 miles_
	 -v_ 	clGtd :yfgaf6 ;'?sf] :yfgsf]  
		  lbzfl:ylt kQf nufpg'xf];\ . 

;dfwfg 
oxfF gS;fdf /flvPsf] :s]n 1 cm = 500 m
gS;fdf b'O{ 7fpFlarsf] b'/L 	 = 6 cm
b'O{ 7fpFlarsf] jf:tljs b'/L = 6 ×  500 	 = 3000 m 
						      = 3 km
  

;dfwfg 
oxfF hxfhsf] ;'? :yfg = P / clGtd :yfg = R 5 .
gS;fdf /flvPsf] :s]n 1 cm = 200 miles
gS;fdf P / R larsf] b'/L = 4.5 cm
P / R larsf]] jf:tljs b'/L = 4.5 × 200 = 900 miles 
-v_ k]ml/ k|f]6\ofS6/n] lrqdf ∠N3RP sf] gfk lnFbf ∠N3RP = 078° 
clGtdsf] :yfgaf6 ;'?sf] :yfgsf] lbzf l:ylt 	 = 360° – 078° 
					           		  = 282°
ctM R :yfgaf6 P :yfgsf] lbzf l:ylt 282° eof] .

N1

N2

N3

P

Q

R

145°

060°
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	 -s_ lbOPsf lqe'hsf] cfwf ;fgf] x'g] u/L 			 

	 -v_ lbOPsf lqe'hsf] bf]Aa/ 7'nf] x'g] u/L

	 -u_ k|To]s cj:yfdf lbOPsf] lqe'h / :s]nkl5 lgsfn]sf] lqe'hsf] ;ª\ult  
	 e'hfx¿ / ;ª\ult sf]0fsf] ;DaGw s] eof] < 

	 -3_ cfwf ;fgf] agfpFbfsf] :s]n / bf]Aa/ 7'nf] agfpFbfsf] :s]n s] s] eof] < 

	 -ª_ bz u'0ff ;fgf] agfpg slt :s]n lng' kb{5 < bz u'0ff 7'nf] agfpg slt  
	 :s]n lng' kb{5 < 

cEof; 20.2

1.	 ;Fu}sf] lrqdf cfot ABCD cfot EFGH sf] :s]n 8«Oª xf] . oxfF k|of]u 
ul/Psf] :s]n slt xf] < 

2.	 u|fkmsf] k|of]u u/L lbOPsf lqe'hsf] lgDglnlvt x'g] u/L lqe'h agfpg'xf];\ M 

lrq -s_ lrq -v_

A

D

B

C

E

F

H

G

A

B C

4

3

2

1

0-1 1 2 3 4

A

B C

4

3

2

1

0-1 1 2 3 4



300 ul0ft, sIff *

3.	 tnsf k|Zgsf cfwf/df b'O{ :yfglarsf] jf:tljs b'/L kQf nufpg'xf];\ M
		  -s_ 	b'O{ :yfglarsf] b'/L gS;fdf 7 cm (:s]n 1 cm = 750 m)
		  -v_ 	b'O{ :yfglarsf] b'/L gS;fdf 6.5 cm (:s]n 1 cm = 1000 mile)
		  -u_ 	 b'O{ :yfglarsf] b'/L gS;fdf 3 cm (:s]n 1 cm = 350 m)
		  -ª_ 	 bz u'0ff ;fgf] agfpg slt :s]n lng'kb{5 < bz u'0ff 7'nf] agfpg  

		  slt :s]n lng' kb{5 < 
4.	 lbOPsf] lgoldt if6\e'hsf] e'hf gfKg'xf];\ . of] 1M 200 sf] :s]ndf agfOPsf] 

5 eg] pSt if6\e'hsf] e'hfsf] gfk lgsfNg'xf];\ . 
5.	 15 ls=ld=, 20 ls=ld= / 25 ls= ld= gfk ePsf] Pp6f lqe'hfsf/ ufpFkflnsfsf] 

pko'St :s]n lnP/ gS;f agfpg'xf];\ .
6.	 dfwj :yfg A af6 030º lbzfl:yltdf 5km lxF8]kl5 :yfg B df kU'5 . 

To;kl5 B af6 140º sf] lbzf l:yltdf 3km lxF8]kl5 :yfg C df kU'5 / 
cGTodf l;wf C af6 A df kms{G5 eg], 

		  -s_ 	pko'St :s]n 5fgL :s]n 8O«ª ug'{xf];\ .
		  -v_ 	:yfg C af6 :yfg A ;Ddsf] :s]n b'/L slt xf]nf <
		  -u_ 	 :yfg C af6 :yfg A ;Dd l;wf kmlsFbf{ p;n] jf:tljs b/'L slt kf/  

		  u5{ <
		  -3_ 	 :yfg C af6 A :yfgsf] lbzfl:ylt kQf nufpg'xf];\ . 
7.	 Pp6f ;x/sf] a;kfs{af6 500 ld6/ blIf0fdf Pp6f dlGb/ kb{5 / kf}8Lkfv]/L 

dlGb/af6 065º lbzfl:yltdf k5{ . a;kfs{af6 kf}8Lkf]v/L 145º lbzfl:yltdf 
k5{ eg] kf}8Lkf]v/L / dlGb/larsf] jf:tljs b'/L slt xf]nf < 1cm = 100m 
sf] :s]n k|of]u u/L b]vfpg'xf];\ .

8.		 :yfg A :yfg B af6 400 ld6/ klZrddf k5{ . :yfg A af6 :yfg C sf] 
lbzfl:ylt 050º 5 / :yfg B af6 C sf] lbzfl:ylt 290º 5 eg],

		  -s_ 1cm = 40m :s]n lnO{ :s]n 8«Oª ug'{xf];\ .
		  -v_ :yfg B / :yfg C larsf] jf:tljs b'/L slt xf]nf <
		  -u_ :yfg C sf cfwf/df :yfg B sf] lbzfl:ylt kQf nufpg'xf];\ .
9.	 lrqdf Pp6f ufpFsf d'Vo 7fpFx¿ b]vfOPsf] 5 . olb :s]n 1cm = 150 m eP 

?n/ k|of]u u/L x'nfs sfof{noaf6 lgDglnlvt 7fpFsf] jf:tljs b'/L kQf 
nufpg'xf];\ M
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	 -s_ dlGb/ 

	 -v_ kfgLsf] d'xfg 

	 -u_ :jf:Yo rf}sL 

	 -3_ xf6ahf/ 

	 -ª_ ljBfno 

10.		 /]0f'sfn]] ;w}F laxfg cfFk"m lx8\g] lqe'hfsf/ af6fsf] gS;f :s]n 1 cm = 500 
m df tof/ u/]sL l5g\ . pSt gS;fsf cfwf/df tn ;f]lwPsf k|Zgsf] pQ/ 
n]Vg'xf];\ M

		  -s_ 	 /]0f'sf b}lgs slt b'/L kf/ ug]{ /lx5g\ . 
		  -v_ ;'?sf] :yfg / clGtd :yfglarsf]  

		  jf:tljs b'/L slt xf]nf < 
		  -u_ 	 P :yfgaf6 Q :yfgsf] lbzf l:ylt kQf  

		  nufpg'xf];\ .
		  -3_ 	 Q :yfgaf6 R :yfgsf] lbzf  

		  l:ylt kQf nufpg'xf];\ .
	 -ª_ 	 clGtd :yfg R af6 ;'?sf] P :yfgsf] lbzfl:ylt kQf nufpg'xf];\ . 

-s_	tkfO{Fsf] 3/ ePsf] hUufsf] gfk lng'xf];\ . hUufsf] gS;f agfpg'xf];\ . :s]n 
cfˆgf] k]k/sf] ;fOh / hUufsf] ;fOh;Fu ldNg] u/L lng'xf];\ . tkfO{Fn] k|of]u 
u/sf] :s]nsf cfwf/df hUufsf] If]qkmn lgsfNg'xf];\ . 

-v_	tkfO{Fsf] 3/sf] klxnf] tNnfsf] ;a} sf]7fsf] gfk / l8hfOg plrt :s]n lnP/ 
agfpg'xf];\ .

-u_	hUufsf] gfk / 3/sf] l8hfOg kl/jf/sf ;b:onfO{ k|:t't ug{'xf];\ . pxfFx¿sf] 
;'emfjnfO{ gf]6 u/]/ cfjZos eP Tof]cg';f/ gS;f jf l8hfOgdf ;'wf/ 
ug{'xf];\ .  

 kl/of]hgf sfo{ (Project Work)

pQ/
1. 1:3 		  2. lzIfsnfO{ b]vfpg'xf];\ .    3. -s_ 5.25 km 
-v_ 6500 mile -u_ 1.05 km 	 4 b]lv 10 lzIfsnfO{ b]vfpg'xf];\ .

dlGb/
kfgLsf] d'xfg

ljBfno

xf6ahf/
:jf:Yo rf}sL

N1

N2

N3

P

Q

R
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ldl>t cEof;

1.		 lrqdf AB / CD nfO{ 5]bs EF n] laGb' M / N df 
sf6]sf] 5 . hxfF ∠EMB =  5x – 10º, ∠END = 4x – 2º, 
∠FND = yº / ∠AMN = zº 5 . lrqsf] cjnf]sg u/L 
tnsf k|Zgsf] pQ/ lbg'xf];\ . 

		  -s_ b'O{ hf]8L PsfGt/ sf]0f / ;ª\ut sf]0fsf] gfd  
		  n]Vg'xf];\ .

		  -v_ s] ∠BMN / ∠MND sf] gfk a/fa/ x'G5 <  
		  sf/0f;lxt n]Vg'xf];\ .

		  -u_ 	 x, y / z sf] dfg kQf nufpg'xf];\ .

2.		 lrqdf 4 cm nDafO ePsf] ABCD ju{ b]vfOPsf]  
5 . hxfF, ∠ABE =   30º, ∠BMC = xº /  ∠DEM = yº  
5 . lrqsf] cjnf]sg u/L tnsf k|Zgsf] pQ/ lbg'xf];\ . 

		  -s_ ju{sf] aflx/L sf]0f kQf nufpg] ;"q n]Vg'xf];\ .		
	 -v_ x / y sf] dfg kQf nufpg'xf];\ . 

		  -u_ sDkf;sf] k|of]u ju{ ABCD /rgf ug'{xf];\ .

 

3.	 lrqdf 8 cm nDafO ePsf] ju{ ABCD b]vfOPsf]  
5 . h;sf] ljs0f{ AC 5 .  

		  -s_ ju{sf] leqL sf]0f kQf nufpg] ;"q n]Vg'xf];\ .	

		  -v_ 	k|dfl0ft ug'{xf];\ :  Δ ABC ≅ Δ CDA 

		  -u_ 	 Δ ABC sf] If]qkmn slt x'G5 < u0fgf ug'{xf];\ .  

E

F

C
N

D

B

A z°

y°

5x–10°

4x – 2°

A B

C D

A B

CD

M

30°
60°

x°

y°E
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5.	 lbOPsf] lrqdf ;dfgfGt/ 
/]vfv08x¿ AB / CD nfO{ MN 
n] j|mdzM E / F df k|ltR5]bg 
u/]sf] 5 . lrqsf] cjnf]sg u/L 
tnsf k|Zgsf] pQ/ lbg'xf];\ M 

		  -s_ 	lrqaf6, ∠MEA ;Fu a/fa/ x'g]  
		  ;ª\ult sf]0f n]Vg'xf];\ . 

		  -v_ 	olb ∠CFE = 110o eP x sf]  
		  dfg slt x'G5, kQf nufpg'xf];\ . 

		  -u_ 	 olb EF = FG  eP y sf] dfg slt x'G5, kQf nufpg'xf];\ . 

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

	 	-s_	 lrqdf lbOPcg';f/  
	 u|fkmdf ∠PQR sf] 
	 lrq agfpg'xf];\ / 
	 ∠PQ nfO{ Y– cIfdf  
	 k/fjt{g u/L laGb'x¿  
	 P, Q / R sf] k/fjt{g  
	 kl5sf] lgb]{zfª\s  
	 n]Vg'xf];\ . 

	

	 -v_ 	 lbOPsf] lqe'hdf P, Q / R  sf] lgb]{zfªx¿ bf]Aa/ u¥of] eg] aGg] lqe'h  
	 ∠P'Q'R' df s] P'Q' sf] nDafO PQ sf] nDafOeGbf b'O{ u'0ff x'G5 t <  
	 u0fgf u/L sf/0f;lxt n]Vg'xf];\ .	

A
E

F G

M

110°

M

B

DC

-1 1

1

2

-1

-2

3

2 3 4 5 6

P

QR
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	 	-s_ 	sDkf;sf] ;xfotfn] cfot ABCD sf] /rgf ug'{xf];\ .

	 -v_ 	;dfgfGt/ rt'e'{hsf] prfO slt x'G5 < kQf nufpg'xf];\ . 

-u_	 s] ;dfgfGt/ rt'e' {hsf] prfO{ / cfwf/sf] nDafO{ b'j}nfO{ bf]Aa/ ubf{ 
If]qkmn klg bf]Aa/ x'G5< sf/0f;lxt n]Vg'xf];\ .

8.	 lbOPsf] n]vflrqdf ∠ABC sf zLif{laGb'x¿ A(1, 7), B(1, 1) / C(9, 1) 5g\ . 
	 -s_ 	∠ABC nfO{ pb\ud laGb'af6 wgfTds 90o lbzfdf kl/s|d0f ubf{ aGg]  

	 k|ltlaDasf] lgb]{zfªs kQf nufO{ b'j} lqe'hnfO{ Pp6} n]vflrqdf k|:t't  
	 ug'{xf];\ .

	 -v_ 	/]vf AC sf] nDafO slt  
		  x'G5 < kfOyfuf]/;  
		  ;fWo k|of]u u/L kQf  
		  nufpg'xf];\ . 
	 -u_  	;a}cg'¿k lqe'h  
		  ;d¿k lqe'h x'g\ t/  
		  ;a} ;d¿k lqe'h 
		  cg'¿k lqe'h xf]Ogg\ . 
 		  o; egfOnfO{  
		  pbfx/0f;lxt k'li6  
		  ug'{xf];\ . 

7.	 lrqdf b]vfOPsf] cfot / ;dfgfGt/ rt'e'{hsf] If]qkmn a/fa/ 5 . hxfF 
cfotsf] nDafO 8 cm / rf}8fO 5 cm 5 eg] ;dfgfGt/ rt'e'{hsf] cfwf/sf] 
nDafO 10 cm 5 . 

Y

XX'

Y'

CB

A

1 small box = 1 unit
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	 -s_ 	lgoldt / cw{lgoldt 6]l;n];gnfO{ kl/eflift ug'{xf];\ .  

	 -v_ 	dflysf rf/cf]6f 6]l;n];gdWo] lgoldt / cw{lgoldt 6]l;n];g  
	 5'6\ofpg'xf];\ . 

	 -u_ 	 lgoldt ax'e'h / lgoldt 6]l;n];gsf] ;DaGw pNn]v ug'{xf];\ .   

11.	 ;Fu}sf] lrqdf AP//ER / AB = BC = CD =  
DE = EF = FA 5g\ . 

	 -s_ 	lrqdf ag]sf] ABCDEF sf] HofldtLo  
	 gfd s] xf], n]Vg'xf];\ .   

	 -v_ 	∠CDT sf] gfk kQf nufpg'xf];\ .
	 -u_	 ΔCDT ;dafx' lqe'h xf] egL k|dfl0ft ug'{xf];\ . 

9.	 b]vfOPsf] lrqdf rf/cf]6f ;dafx' lqe'hx¿ ldnfP/ agfOPsf] 7f]; j:t'sf]  
	 g]6 b]vfOPsf] 5 .  
	 -s_ 	lbOPsf] g]6af6 aGg] 7f];j:t'sf] gfd n]Vg'xf];\ . 
	 -v_	 Pp6f ;dafx' lqe'hsf a9Ldf sltcf]6f /]vLo  
		  ;dldlt cIf lvRg ;lsG5 < sf/0f;lxt  
		  pbfx/0f lbg'xf];\ . 
	 -u_ 	 lbOPsf] lrqdf laGb' P af6 Q sf] lbzfl:ylt  

	 075° 5 . laGb' Q af6 P sf] lbzfl:ylt slt x'G5,  
	 kQf nufpg'xf];\ . 

10.	 b]vfOPsf] lrqdf rf/cf]6f 6]l;n];gsf] gd'gf b]vfOPsf] 5 M 

075°
Q

A B P

F

E D T
R

C

pQ/ 

1. s / v lzIfsnfO{ b]vfpg'xf];\ . -u_ x = 8°, y = 150°, z = 30°
2. -v_ x = 75°, y = 120°	 3. -s_ / -v_ lbzIfsnfO{ b]vfpg'xf];\ . -u_ 32cm2

4. lzIfsnfO{ b]vfpg'xf];\ .	 5= -v_ x = 70° -u_ y = 125°
6 - 8 sf] lzIfsnfO{ b]vfpg'xf];\ .	9. -s_ 6]8«fx]8«g -v_ 3	 -u_ 255°
10. lzIfsnfO{ b]vfpg'xf];\ . 11. -s_ lgoldt kf8\e"h  -v_ 60°	 -u_ lzIfsnfO{ b]vfpg'xf];\ . 
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21.0	 k'g/jnf]sg (Review)

kf7 21 tYofª\szf:q 
(Statistics)

lbOPsf] /]vflrq dx]Gb|u|fd dfWolds ljBfnonfO{ 2079 ;fndf k|fKt k':ts yfgsf 
cfwf/df tof/ ul/Psf] xf] . pSt /]vflrq cWoog u/L ;f]lwPsf k|Zgdf 5nkmn 
ug'{xf];\ M

dx]Gb|u|fd dfWolds ljBfnonfO{ k|fKt k':ts ljj/0f (2079)

-s_ 	 k|To]s sIffdf slt slt yfg k':ts k|fKt ePsf] /x]5 < 

-v_ 	 ;a}eGbf a9L yfg k':ts s'g sIffsf] k|fKt ePsf] /x]5 < 

-u_ 	 ;a}eGbf sd yfg k':ts s'g sIffsf nflu k|fKt ePsf] /x]5 <

-3_ 	 s'g s'g sIffdf a/fa/ k':ts yfg k|fKt ePsf] /x]5g\ <

-ª_ 	 hDdf slt yfg k':ts k|fKt ePsf /x]5g\ < 

-r_ 	 /]vflrqsf cfwf/df af/Daf/tf tflnsf lgdf{0f ug'{xf];\ .

-5_ 	 dfly -r_ df agfOPsf] tflnsfsf cfwf/df :tDe lrq agfpg'xf];\ .

rf/   kfFr   5   ;ft  cf7   gf}    bz 	

60

50

40

30

20
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0
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-s_ 1fg]Gb|sf] kl/jf/sf jflif{s ¿kdf lzIffdf slt ?lkofF vr{ x'g] /x]5 <

-v_ pSt kl/jf/sf] :jf:y, nQfsk8f / vfgfdf slt slt ?lkofF vr{ x'g] /x]5 <

-u_ ;a}eGbf a9L / ;a}eGbf sd vr{ s'g s'g zLif{sdf ePsf] /x]5 <

-3_ zLif{sut slt slt k|ltzt vr{ ePsf] /x]5 <

-ª_ jif{el/ ;a} dlxgfdf vfgfsf nflu a/fa/ vr{ x'g] /x]5 eg] Ps dlxgfdf 
vfgfafkt slt ?lkofF vr{ x'g] /x]5 < 

-r_ 1fg]Gb|sf] kl/jf/n] dfly pNn]v ul/Psf] vr{ s6fP/ jflif{s a}ª\sdf ?= 2,35,000 
art ubf{ /x]5g\ eg] pgsf] kl/jf/sf] jflif{s cfDbfgL slt /x]5 <

ljrf/0fLo k|Zg M dfly lj|mofsnfk 1 sf] 5nkmndf j[Qlrqsf] g} k|of]u lsg ul/Psf] 
xf]nf <

ls| ofsnfk 1

lbOPsf] j[Qlrqdf 1fg]Gb|sf] kl/jf/sf] jflif{s vr{sf] ljj/0f k|:t't ul/Psf]  
5 . pSt j[Qlrqsf cfwf/df ;f]lwPsf k|Zgdf 5nkmn ug'{xf];\ M 

21.1	j[Qlrq  (Pie Chart)

j[Qlrqaf6 ;"rgf lng / 
lbg t ;lhnf] /x]5 . t/ 
o;sf] lgdf{0f s;/L ug]{  

xf]nf <
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ls| ofsnfk 2

1fg]Gb|sf] kl/jf/sf] jflif{s vr{ ljj/0fsf cfwf/df tof/ ul/Psf] j[Qlrq lj|mofsnfk 
1 df lbOPsf] 5 . pSt j[Qlrqsf] cjnf]sg ug'{xf];\ . Tof] j[Qlrq s;/L agfPsf] 
5 < ;d"xdf 5nkmn u/L To;}sf cfwf/df lbOPsf] tYofª\ssf] k|of]u u/L j[Qlrq 
lgdf{0f ug'{xf];\ . 

cfKkfsf] kl/jf/sf] jflif{s vr{ ljj/0f

lzIff :jf:Yo nQfsk8f vfgf

?= 96,000 ?= 40,000 ?= 64,000 ?= 1,20,000
lj|mofsnfk 1 sf] j[Qlrq 1fg]Gb|sf] kl/jf/sf] jflif{s vr{ ljj/0fsf cfwf/df tof/ 
ul/Psf] xf] . 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 
afF8kmfF8 ug'{kg]{ /x]5, t/ s;/L <
1fg]Gb|sf] kl/jf/sf] hDdf vr{ = ? 3,60,000 5 . o;nfO{ 360º df a/fa/ afF8\g' 
k5{ . 
?= 3,60,000 	 = 360º

?= 1	        =     360° 
		        3,60,000

lzIffdf vr{ = ?= 115000    =    360° 
				         3,60,000 × 115000 = 115° 
dflysf] j[Qlrqdf lzIffdf 115° sf] sf]0f agfPsf] 5 jf 5}g k/LIf0f ug'{xf];\ . 

To:t} :jf:Yodf vr{ = ?= 30,000     =
    360°  

					         360000 
× 30000 = 30°

nQf sk8fdf vr{ = ?= 75,000     = 
  360°  

					         360000 
× 75000 = 75°

vfgfdf vr{ = ?= 1,40,000            =   360°  
					       360000 

× 140000 = 140°

dflysf] h:tf] k|lj|mof ckgfP/ cfKkfsf] kl/jf/sf] jflif{s vr{sf] j[Qlrq agfpg'xf];\ . 
cfKkfsf] kl/jf/sf] hDdf vr{ = ? 3,20,000 5 . 
?= 3,20,000 = 360º

?= 1	         =     360° 
		       3,20,000 
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s'g} klg tYofª\snfO{ Pp6f j[Qsf] If]qkmn;Fu a/fa/ x'g] u/L ljleGg zLif{snfO{ 
If]qs -sector_ 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/0fx¿ cKgfpg'k5{ M

r/0f 1=	 lbOPsf] tYofª\ssf] hDdf dfg lgsfNg] 

r/0f 2=	 tYofª\ssf] hDdf dfgnfO{ 360° ;Fu a/fa/ u/L k|To]s zLif{sut sf]0f 
lgsfNg] .

	

	
360o

tYofª\ssf] hDdf dfg  × zLif{sut dfg

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]0fx¿ 
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 	 j[Qlrqsf] zLif{s /fVg], ca j[Qlrq tof/ eof] 

zLif{s vr{ u0fgf
lzIff ?= 96000   

=
   360° 

     320000 
× 96000 = 108° 

:jf:Yo ?= 40,000 = 
   360°  

    320000 
× 40000  = 45°

nQfsk8f ?= 64,000  =
    360°  

    320000 
× 64000   = 72°

vfgf ?= 1,20,000     =
     360° 

     320000 
× 120000 = 135°

hDdf ?= 3,20,000
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pbfx/0f 1  

1.	 ;Togf/fo0fsf] kz'kfng kmfd{df ePsf kz'x¿sf] ljj/0fsf cfwf/df tof/ 
ul/Psf] j[Qlrq cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

-s_ 	 ;Togf/fo0fsf] kz'kfng kmfd{df s'g s'g hgfj/x¿ slt sltsf] ;ª\Vofdf  
	 /x]5g\ < 
-v_ 	 ;a}eGbf a9L / sd ;ª\Vofdf s'g s'g hgfj/ /x]5g\ <
-u_ 	 ;a} hgfj/sf] hDdf ;ª\Vof slt /x]5 < 
-3_ 	 ufO{, e}F;L, afv|f / s'v/f slt slt k|ltztdf /x]5g\ <

;dfwfg 
-s_ 	 ;Togf/fo0fsf] kl/jf/df ufO{ 120, e}F;L 75, afv|f 155 / s'v'/f 200 cf]6f  
	 5g\ .
-v_ 	 ;a}eGbf a9L s'v'/f / ;a}eGbf sd e}F;L 5g\ .
-u_ 	 ;a} hgfj/x¿sf] hDdf ;ª\Vof = 120 + 75 + 155 + 200 = 550
	     

ufO{ =
  	 120 

			   550  
× 100% = 21.8% 

    	    
e}F;L  =

 	  75 
			   550 

× 100% = 13.6%

    	    
afv|f = 

	  155 
			    550  

× 100% = 28.2%

   
 	    s'v'/f = 

	 200 
			   550  

× 100% = 36.4%
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-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 = 480 hgf
ca 360º = 480 hgf 

∴1º = 
480
360   = 

4
3  hgf

-s_ 	 g]kfnL ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 114° = 114 × 
4
3  = 152 hgf 

	 ul0ft ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 81° = 81× 
4
3  = 108 hgf

	 lj1fg tyf k|ljlw ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 57° = 57 × 
4 
3  = 76 hgf

	 ;fdflhs cWoog ljifo dg k/fpg] ljBfyL{ ;ª\Vof = 108° = 108 × 
4
3  = 144 hgf

pbfx/0f 2  

hgtf 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 tn lbOPsf]  
5 . ;f] j[Q lrqsf] cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ . 
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-v_ 	;a}eGbf a9L dg k/fpg] g]kfnL ljifosf] ljBfyL{ ;ª\Vof = 152 hgf
	 ;a}eGbf sd dg k/fpg] lj1fg tyf k|ljlw ljifosf] ljBfyL{ ;ª\Vof = 76 hgf 
	 km/s =  152 – 76 = 76 hgf

-u_ 	 ul0ft dg k/fpg]sf] k|ltzt =  
108
480  × 100% = 22.5%

	 lj1fg dg k/fpg]sf] k|ltzt =  
76
480  × 100% = 15.8%

pbfx/0f 3  

1fgHof]lt dfWolds ljBfnosf] sIff 5 b]lv 8 ;Dd cWoog/t ljBfyL{sf] ;ª\Vof 
tnsf] tflnsfdf lbOPsf] 5 . o;nfO{ j[Qlrqdf k|:t't ug'{xf];\ M

sIff 5 6 7 8 hDdf

ljBfyL{ ;ª\Vof 45 55 40 60 200

;dfwfg 
oxfF hDdf ljBfyL{ ;ª\Vof = 200  
	 200 hgf ljBfyL{ = 360º  

1 hgf ljBfyL{ = ( 360
200 ) = ( 9

5 ) 

ca sIff 5 sf] 45 hgf ljBfyL{ = ( 9
5 ) × 45 =  81°

sIff 6 sf] 55 hgf ljBfyL{ = ( 9
5 ) × 55 =  99°

	 sIff 7 sf] 40 hgf ljBfyL{ = ( 9
5 ) × 40 =  72º

	 sIff 8 sf] 60 hgf ljBfyL{ = ( 9
5 ) × 60 =  108º

		
dflysf] tYofª\snfO{ j[Qlrqdf k|:t't ubf{,

° °

°

°

°

°



ul0ft, sIff * 313

pbfx/0f 4  

bLk]Gb|n] 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 :jf:Yodf art hDdf

/sd -k|ltztdf_ 20 15 35 30 200

;dfwfg 
oxfF hDdf cfDbfgL = 100%  
	 100% cfDbfgLnfO{ = 360º  df b]vfpg ;lsG5 .

1% cfDbfgLnfO{ = ( 360
100 )°  = (18

5 ) 

ca 	 vfgfdf = 20%  = (18
5  )°  × 20 =  72º 

	 :jf:Yodf = 15%  = (18
5  )°  × 15 =  54º

	 cGodf = 35%  = (18
5  )° × 35 = 126º

	 art = 30%  = (18
5  )° × 30 =  108º

°
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dflysf] tYofª\snfO{ j[Qlrqdf k|:t't ubf{,

pbfx/0f 5  

o'jf dfWolds ljBfnosf ljBfyL{nfO{ z}lIfs e|d0fsf nflu kf]v/f, n'lDagL, Onfd 
/ sf7df8f}FdWo] sxfF hfg] egL ;f]lwPsf] k|Zgaf6 k|fKt glthfnfO{ tn tflnsfdf 
lbOPsf]] 5 . pSt glthfnfO{ j[Qlrqdf k|:t't ug'{xf];\ M

z}lIfs e|d0fsf nflu 7fpF kf]v/f n'lDagL Onfd sf7df8f}F hDdf

ljBfyL{ ;ª\Vof 75 55 81 42 253

;dfwfg 
oxfF hDdf ljBfyL{ ;ª\Vof = 253  
	 253 hgf ljBfyL{ = 360º  

1 hgf ljBfyL{ = ( 360
253  )

ca kf]v/f dg k/fpg] 75 hgf ljBfyL{ = ( 360
253 ) × 75 =  106.7º = 107º -z"GofGt 

ubf{_

n'lDagL dg k/fpg] 55 hgf ljBfyL{ = ( 360
253  ) × 55 =  78.3º = 78º -z"GofGt ubf{_

°

°

°
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	 Onfd dg k/fpg]] 81 hgf ljBfyL{ = ( 360
253  ) × 81 =  115.3º = 115º -z"GofGt ubf{_

	 sf7df8f}F dg k/fpg]] 42 hgf ljBfyL{ = ( 360
253 ) × 42 =  59.8º = 60º  

	 -z"GofGt ubf{_
		
dflysf] tYofª\snfO{ j[Qlrqdf k|:t't ubf{,

cEof; 21.1

1.	 lbOPsf] lrqdf 8f]Nkf lhNnfsf kl/jf/sf] d'Vo afnLsf] tYofª\s lbOPsf]  
5 . pSt j[Qlrqsf cfwf/df lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ cfn' / sf]bf] d'Vo afnL x'g] slt slt 3/kl/jf/ /x]5g\ <
	 -v_ ds} / ux'F d'Vo afnL x'g] slt slt 3/kl/jf/ /x]5g\ <
	 -u_ dfly lbOPsf] tYofª\sdf hDdf slt kl/jf/ /x]5g\, kQf nufpg'xf];\ .

°

°
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2.	 lbOPsf] lrqdf hfgsL dfWolds ljBfnosf sIff 8 sf 300 ljBfyL{sf] 
dg kg{] ljifosf cfwf/df tof/ ul/Psf] j[Qlrq lbOPsf] 5 . pSt j[Qlrq 
cjnf]sg u/L lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ 	ul0ft ljifo dg kg{] ljBfyL{ ;ª\Vof slt xf]nf <
	 -v_ 	cª\u|]hL ljifo dg kg{] ljBfyL{ ;ª\Vof kQf nufpg'xf];\ .
	 -u_ 	ul0ft / lj1fg tyf k|ljlw ljifo dg k/fpg] hDdf ljBfyL{ ;ª\Vof kQf  

	 nufpg'xf];\ .
	 -3_ 	ul0ft, lj1fg tyf k|ljlw / g]kfnLafx]ssf ljifo dg k/fpg] ljBfyL{  

	 ;ª\Vof kQf nufpg'xf];\ .
3.	 ;Fu}sf] lrqdf ;/:jtL ;xsf/L ;+:yfsf] dfl;s vr{ ljj/0fnfO{ j[Qlrqdf 

k|:t't ul/Psf] 5 . olb ;f] ;xsf/Lsf] dª\l;/ dlxgfdf ?= 54,000 vr{ nfUof] 
eg] tnsf k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ tnadf slt vr{ nfUof] <
	 -v_ :6];g/Ldf slt vr{ nfUof] < 
	 -u_ cGodf slt vr{ eP5, kQf nufpg'xf];\ . 
	 -3_ :6];g/Ldf eGbf tnadf slt a9L vr{ eP5, kQf nufpg'xf];\ .
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4.	 ;Fu}sf] lrqdf /d]zsf] kl/jf/sf] dfl;s vr{ ljj/0fnfO{ j[Qlrqdf k|:t't 
ul/Psf] 5 . olb /d]zsf] kl/jf/df vfgfdf dfl;s ?= 8500 vr{ nfU5 eg] 
tnsf k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ lzIffdf slt vr{ nfUg] /x]5 <
	 -v_ :jf:Yodf slt vr{ nfUg] /x]5 <
	 -u_ cGo zLif{sdf slt vr{ nfUg] /x]5 <
	 -3_ /d]zsf] kl/jf/sf] dfl;s hDdf vr{ kQf nufpg'xf];\ . 

5.	 sIff 8 sf ljBfyL{n] dg k/fpg] cltl/St lj|mofsnfk / ljBfyL{ ;ª\Vof 
tnsf] tflnsfdf lbOPsf] 5 . pSt tflnsfnfO{ j[Qlrqdf k|:t't ug'{xf];\ M

gf6s sd]8L g[To v]n
7 8 9 10

6.	 ;/:jtL dfWolds ljBfnosf sIff 8 sf ljBfyL{sf] ul0ft ljifosf] k|fKtfª\s 
tflnsfdf lbOPsf] 5 . pSt tflnsfnfO{ j[Qlrqdf k|:t't ug'{xf];\ M

ljlzi6 >]0fL k|yd >]0fL låtLo >]0fL t[tLo >]0fL
40 56 32 16
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7.	 tflnsfdf k]Dafsf] dfl;s vr{sf] zLif{sut ljj/0f 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%

8.	 lbOPsf] tflnsfdf Pp6f kl/jf/sf] cfDbfgL lbOPsf] 5 . o;nfO{ j[Qlrqdf 
k|:t't ug'{xf];\ M

zLif{s tna s[lif Jofkf/ 3/ef8f

k|ltzt 30% 10% 45% 15%

tkfO{Fsf] sIffdf ePsf ;fyLx¿nfO{ elnan, km'6an, lj|ms]6 jf cGo s'g} 
v]ndWo] s'gdf a9L ?lr /fVg'x'G5 egL ;f]Wg'xf];\ / k|fKt ljj/0fnfO{ tflnsLs/0f 
ug'{xf];\ . tkfOF{n] agfpg' ePsf] tflnsfsf] cfwf/df rf6{k]k/df j[Qlrq agfO{ 
sIffdf k|:t't ug'{xf];\ .

 kl/of]hgf sfo{ (Project Work)

pQ/
1. 	 -s_ 150, 192	 	 -v_ 162, 96		  -u_ 600 
2 b]lv 8 ;Ddsf] pQ/ lzIfsnfO{ b]vfpg'xf];\ .
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ls| ofsnfk 3

sIff 8 df cWoog ug]{ 12 hgf ljBfyL{ vfhf vfg vfhf3/ uP5g\ . pgLx¿n] 
cfˆgf] ?lrcg';f/sf] vfhf vfO;s]kl5 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 . 
k;n]n] lbPcg';f/ tL 12 hgf ljBfyL{n] lgDgfg';f/sf] /sd a/fa/ x'g] u/L vfhf 
vfPsf /x]5g\ M 

65, 55, 45, 75, 78, 56, 90, 85, 57, 52, 80, 78 

dflysf] tYofª\ssf cfwf/df ;f]lwPsf k|Zgx¿nfO{ ;d"xdf 5nkmn u/L lgisif{ 
lgsfNg'xf];\ M

-s_	 ;a}eGbf w]/} vfg]n] slt ?lkofFsf] vfhf vfPsf /x]5g\ < pgn] vfhfdf s] s]  
	 vfPsf xf]nfg\ <
-v_ 	;a}eGbf sd vfg]n] slt ?lkofFsf] vfhf vfPsf /x]5g\ < pgn] vfhfdf s] s]  
	 vfPsf xf]nfg\ <
-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] sf] k|ltlglwTj ub{5 < 

21.2	j}olSts >]0fLsf] dWos, dlWosf / l/t  (Mean, Median 
and Mode of Individual Series)

-s_ dWos  (Mean)

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\sx¿ eP dWos (X ̅ )=
ΣX
n x'G5 .
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dWosnfO{ tnsf] lrqaf6 klg yk :ki6 kfg{ ;lsG5 M

klxnf] tYofª\s 3, 4 / 8 
lbOPsf] 5 . 3, 4 / 8 sf] 
dWos 5 xf] . klxnf] lrqdf 
5 sf] tn /flvPsf] kmnj|mdn] 
;Gt'ng ldnfPsf] 5 . 

bf];|f] tYofª\s 2, 4, 6, 8 / 10 
lbOPsf] 5 . 2, 4, 6, 8 / 10 
sf] dWos 6 xf] . bf];|f] lrqdf 
6 sf] tn /flvPsf] kmnj|mdn] 
;Gt'ng ldnfPsf] 5 . 

pbfx/0f 1  

ul0ft ljifosf] klxnf] q}dfl;s k/LIffdf ljBfyL{n] kfPsf] k|fKtfª\s lbOPsf] 5 . pSt 
tYofª\saf6 ljBfyL{sf] cf};t k|fKtfª\s kQf nufpg'xf];\ M
4,12,13,21,12,12,10

;dfwfg 
oxfF k|fKtfª\sx¿sf] of]ukmn (ΣX) = 4+12+13+21+12+12+10 = 84, 
hDdf ljBfyL{ ;ª\Vof (n) = 7 
cf};t k|fKtfª\s = dWos (X ̅ ) = ?
xfdLnfO{ yfxf 5,

cf};t k|fKtfª\s -dWos_(X ̅ ) =
ΣX
n = 84

7 =12
∴ cf};t k|fKtfª\s = 12  



ul0ft, sIff * 321

pbfx/0f 2  

ljBfnon] cfof]hgf u/]sf] ;bg:t/Lo elnan k|ltof]lutfdf 5 ;bgn] k|fKt u/]sf] 
:sf]/ j|mdzM 12, 15, 18, a / 14 5 . olb ltgLx¿sf] cf};t :sf]/ 15 eP a  sf] 
dfg lgsfNg'xf];\ . 

;dfwfg 
oxfF :sf]/x¿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

	 or, 75 = 59 + a
∴ a =16 x'G5 . 

ls| ofsnfk 4

tnsf b'O{ cj:yfsf af/]df ;d"xdf 
5nkmn ug'{xf];\ M

-c_	 lbOPsf] lrqdf ljBfnosf]  
	 au}Frfdf s'g} 5 udnfdf  
	 /f]lkPsf la?jfnfO{  ltgLx¿sf]  
	 prfOsf cfwf/df j|mdzM  
	 xf]rf]af6 cUnf]sf] j|mddf  
	 /flvPsf] 5 . ca tL  
	 udnfx¿nfO{ k'gM cUnf]af6  
	 xf]rf]sf] j|mddf /fVg'xf];\ M

-s_ dlWosf  (Median)

l3ps'df/L	  ;okqL       ;'gfv/L	 u'nfa	     ;"o{d'vL

xf]rf]b]lv cUnf]sf] j|mddf ldnfP/ /fVbf

;"o{d'vL	     u'nfa    ;'gfv/L	 ;okqL	  l3ps'df/L

cUnf]b]lv xf]rf]sf] j|mddf ldnfP/ /fVbf
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	 -s_ 	 b'j} tl/sfaf6 /fVbf lardf s'g la?jf k/]sf] 5 <

	 -v_ 	 lardf k/]sf] la?jfsf] cufl8 / k5fl8 slt sltcf]6f la?jf k/]sf 5g\ <

	 -u_ 	 o:tf] lardf k/]sf] dfgnfO{ s] elgG5 <

	 -3_ 	 olb tL la?jfx¿sf] prfO j|mdzM udnf;lxt ;"o{d'vL km"n 115 cm,  
		  u'nfkm 95 cm, ;'gfv/L 85 cm, ;okqL k"mn 75 cm / l3ps'df/L  
		  50 cm eP slt prfOn] tL la?jfsf]] prfOnfO{ b'O{ a/fa/ efudf  
		  ljefhg ub{5 <

-cf_	 olb w'kLnfO{ lrqdf h:t} u/L prfOsf cfwf/df cUnf]b]lv xf]rf] j|mddf  
	 ldnfP/ /flvof] eg] 

	 -s_ 	 ca lardf s'g la?jf k/]sf] 5 < 
	 -v_ 	 o:tf] cj:yfdf lardf k/]sf] la?jfsf] prfO s;/L kQf nufpg] xf]nf < 
	 -u_ 	 olb w'kLsf] prfO -udnf;lxt_ 125 cm eP slt prfOn] tL  
		  la?jfx¿sf] prfOnfO{ b'O{ a/fa/ efudf ljefhg ub{5 < 
l3ps'df/L, ;okqL, ;'gfv/L, u'nfa / ;"o{d'vLnfO{ xf]rf]b]lv cUnf] / cUnf]b]lv 
xf]rf]sf] j|mddf ldnfP/ /fVbf ;'gfv/L lardf k5{ . ;'gfv/Lb]lv cufl8 / k5fl8 b'O{ b'O{cf]6f 
la?jf k/]sf 5g\ . ;'gfv/L lardf ePsfn] ;'gfv/Lsf] prfOnfO{ g} dlWosf prfO elgG5 . 

k]ml/ w'kLsf] prfOcg';f/ cUnf]b]lv xf]rf]sf] j|mddf /fVbf lardf s'g la?jf k/]sf] 
5 eGg sl7g eof] . olb u'nfkmnfO{ lar dfGg] xf] eg] cufl8 b'O{cf]6f / k5fl8 
tLgcf]6f la?jf x'G5g\ . olb ;'gfv/LnfO{ lar dfGg] xf] eg] cufl8 tLgcf]6f / 
k5fl8 b'O{cf]6f la?jf k5{g\ . o:tf] cj:yfdf u'nfkm / ;'gfv/Lsf] larsf] :yfgaf6 
cufl8 w'kL, ;"o{d'vL / u'nfkm tyf k5fl8 ;'gfv/L, ;okqL / l3ps'df/L kb{5g\ . oxL 

:yfgnfO{ dlWosf kg]{ :yfg dflgG5 . oxL larsf] dfg  95 +85
2 = 90 g} dlWosf 

prfO xf] . 

  w'kL 	   ;"o{d'vL    u'nfa       ;'gfv/L      ;okqL   l3ps'df/L
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cj:yf -c_ cj:yf -cf_
hDdf la?jfsf] ;ª\Vof (n) = 5 hDdf la?jfsf] ;ª\Vof = 6
lar kg]{ :yfg = t];|f] :yfg -a9\bf] 
jf j|mddf /fv]kl5_

lar kg]{ :yfg = t];|f] / rf}yf] :yfgsf] lar 
-a9\bf] jf j|mddf /fv]kl5_

hDdf la?jfsf] ;ª\Vof / dlWosf kg]{ 
:yfgsf] ;DaGw x]bf{, 

hDdf la?jfsf] ;ª\Vof / dlWosf kg]{ 
:yfgsf] ;DaGw x]bf{, 

dlWosf kg]{ :yfg = t];|f] :yfg = 
(5+1)

2  cf}F kb = 
n+1

2  cf}F kb

dlWosf kg]{ :yfg = 
n
2  cf}F :yfg /  

(
n
2  +1) cf}F :yfgsf] larsf] dfg 

dlWosf = 
n+1

2   cf}F kbsf] df dlWosf = 
n
2  cf} kb /  (

n
2  +1) cf}F 

kbsf] dfgsf] cª\s ul0ftLo dWos x'G5 .  

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 . 

lbOPsf] tYofª\sdf n cf]6f dfg eP,

-s_	 olb n lahf]/ eP dlWosf (Md ) = 
n+1

2   cf}F kbsf] dfg x'G5 .

-v_ 	 olb n hf]/ eP dlWosf (Md ) =      cf}F kbsf] dfg + (    + 1)  cf}F kbsf] dfg

2

n
2

n
2    

	 x'G5 .

dlWosnfO{ tnsf] lrqaf6 klg yk :ki6 kfg{ ;lsG5 M
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pbfx/0f 3  

sIff 4 sf ljBfyL{;Fu sltcf]6f l;;fsnd 5g\ egL ;ª\sng ul/Psf] tYofª\saf6 
dlWosf kQf nufpg'xf];\ M

4, 12, 13, 11, 8, 15, 10

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,
4, 8, 10, 11, 12, 13, 15  
hDdf ljBfyL{ ;ªVof (n) = 7 
dlWosf (Md) = ?
xfdLnfO{ yfxf 5,

n lahf]/ ePsfn], dlWosf (Md ) = 
n+1

2   cf}F kbsf] dfg = 
7+1

2  cf}F kbsf] dfg = 
4 cf}F kbsf] dfg
∴ dlWosf = 13 x'G5 . 

;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 .

n hf]/ ePsfn], dlWosf (Md )=      cf}F kbsf] dfg + (    + 1)  cf}F kbsf] dfg

2

 	     		       =     cf}F kbsf] dfg + (    + 1)  cf}F kbsf] dfg

2

n
2

8
2

8
2

n
2
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			   = 4 cf}F kbsf] dfg + 5cf}F kbsf] dfg
2

 

			   = 
44 + 45

2  = 44.5 
∴ dlWosf = 44.5 kg  x'G5 . 

csf]{ tl/sf,

dlWosf (Md ) = 
n+1

2  cf}F kbsf] dfg = 
8+1

2  cf}F kbsf] dfg = 4.5 cf}F kbsf] dfg

∴ dlWosf = 4 cf}F kbsf] dfg + 5 cf}F kbsf] dfg
2

 = 
44 + 45

2  = 44.5

ls| ofsnfk 5

;u/dfyf dfWolds 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, 6.5, 7, 5.5, 5, 6, 6, 5.5, 5, 6, 6, 7, 6, 5, 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 < 

-u_ l/t  (Mode)

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 9  

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\sx¿nfO{ a9\bf] j|mddf /fVbf,	  
140cm, 142cm, 142cm, 145cm, 148cm, 149cm, 149cm, 149cm, 150cm / 
155cm  
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cEof; 21.2

1.	 lbOPsf] tYofª\saf6 cª\s ul0ftLo dWos (Arithmetic Mean)  
lgsfNg'xf];\ .

	 -s_ 15, 13, 18, 16, 14, 17, 12
	 -v_ 84, 91, 88, 94, 91, 105, 98, 85
	 -u_ 45, 35, 37, 32, 47, 38, 39, 36, 34, 37
	 -3_ 105, 108, 112, 106, 120, 108, 112, 110, 100 
	 -ª_ 5ft, 4.8ft, 5.1ft, 4.8ft, 5ft, 4.9ft, 4.7ft, 4.9ft
2.	 tnsf tYofª\sx¿af6 m sf] dfg lgsfNg'xf];\ M
	 -s_ ΣX = 77 + m, n = 10 / dWos (X ̅ ) = 8 
	 -v_ ΣX = 117 , n = 8 + m / dWos (X ̅ ) = 13 
	 -u_ ΣX = 40 + m , n = 4 + / dWos (X ̅ ) = 5
	 -3_ ΣX = 264 + 24a , n = 11 + a / dWos (X ̅ ) = m
	 -ª_ 3, 6, m, 9 / 10 sf] dWos 7 5 .
	 -r_ 42, 48, 36, 39, m , 45, 42 / 32 sf] dWos 40 5 .
3.	 tnsf tYofª\sx¿af6 dlWosf (Median) lgsfNg'xf];\ M
	 -s_ 27, 29, 18, 25, 32, 21, 26
	 -v_ 250, 282, 211, 190, 235, 284, 237, 217, 245, 257, 281
	 -u_ 34, 46, 49, 38, 56, 86, 68, 35
	 -3_ 5.9ft, 5.2ft, 6.1ft, 7.2ft, 6.5ft, 5.4ft 
	 -ª_ 112kg, 104kg, 108kg, 109kg, 111kg, 109kg, 114kg, 112kg, 110kg, 

113kg
4.		 -s_ olb x, x + 2, x + 5, x + 7 / x + 8 a9\bf] j|mddf 5g\ / ;f]sf] dlWosf 

15 eP x sf] dfg lgsfNg'xf];\ .
	 -v_ olb 5, 17, x + 5, x + 7, x + 12, 50 / 58 a9\bf] j|mddf 5g\ / ;f]sf] 

dlWosf 28 eP x sf] dfg lgsfNg'xf];\ .

oxfF, 149cm prfO x'g] ljBfyL{sf] ;ª\Vof 3 5 . of] g} w]/} ljBfyL{sf] prfO ePsfn]
∴ l/t (Mode) = 149cm x'G5 .
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5.		 lbOPsf] tYofª\saf6 l/t (Mode) lgsfNg'xf];\ M
	 -s_ 2, 3, 3, 2, 4, 5, 6, 3, 3, 5, 5, 4, 3, 2
	 -v_ 3, 7, 9, 8, 8, 9, 8, 6, 5, 8
	 -u_ 29cm, 34cm, 29cm, 26cm, 55cm, 34cm, 35cm, 40cm, 34cm, 56cm
	 -3_ 120, 125, 130, 125, 120, 135, 120, 140  
	 -ª_ 99kg, 135kg, 182kg, 49kg, 189kg, 196kg, 78kg, 192kg, 182kg, 

113kg

-s_ tkfO{Fsf] 3/df ePsf s'g} 8 cf]6f ;fdu|Lsf] prfO gfKg'xf];\ / To;sf] ljj/0f 
tflnsfdf eg'{xf];\ . To;kl5 tflnsfsf cfwf/df dWos / dlWosf kQf 
nufO{ sIffsf]7fdf k|:t't ug'{xf];\ . 

-v_ tkfO{Fn] cWoog ug]{ kf7\ok':ts slt slt k]hsf 5g\ < pSt tYofª\ssf 
cfwf/df Pp6f kf7\ok':ts slt k]hsf] aGg] /x]5, kQf nufO{ sIffsf]7fdf 
k|:t't ug'{xf];\ .

-u_ dWos / l/tsf] k|of]u x'g] cj:yfsf] vf]hL u/L k|ltj]bg n]Vg'xf];\ .

 kl/of]hgf sfo{ (Project Work)

pQ/
1. 	 -s_ 15		  -v_ 92	 	 -u_ 38		  -3_ 109		 -ª_ 4.9 ft
2. 	 -s_ 3	    	 -v_ 1		  -u_ 5		  -3_ 24		  -ª_ 7		

-r_ 36
3. 	 -s_ 26		  -v_ 245		 -u_ 47.5	 -3_ 6 ft		 -ª_ 110.5 kg
4. 	 -s_ 10		  -v_ 21
5.	 -s_ 3		  -v_ 8		  -u_ 34cm	 -3_ 120		 -ª_ 182 kg
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ldl>t cEof;

1.	 ;'lgnn] vfgf, lzIff, :jf:Yo / ljljw zLif{sdf u/]sf] dfl;s vr{ ljj/0f 
;Fu}sf] j[Q lrqdf b]vfOPsf] 5,

	 -s_ ;'lgnn] u/]sf] vr{ zLif{sdWo] ;a}eGbf  
	 a9L vr{ s'g zLif{sdf u/]sf] b]lvG5 < 

	 -v_ 	p;n] zLif{sut u/]sf] vr{sf] cf};t slt  
	 x'G5, kQf nufpg'xf];\ . 

	 -u_ 	;'lgnn] dfl;s ?= 7000 art u5{g\  
	 eg] jflif{s cfDbfgL slt /x]5 < 

2.	 tnsf] tflnsf cWoog u/L lbOPsf ;d:of ;dfwfg ug'{xf];\ M

sIff V VI VII VIII hDdf

ljBfyL{ ;ª\Vof 53 43 46 50 192

	 -s_ dflysf] tflnsfnfO{ j[Qlrqdf k|:t't ug'{xf];\ .

	 -v_ k|To]s sIffdf cf};t slt ljBfyL{ /x]5g\ <

	 -u_ k|To]s sIffdf slt slt k|ltzt ljBfyL{ /x]5g\ kQf nufpg'xf];\ . 

3.	 80 hgf 5fqfnfO{ pgLx¿sf] dgkg{] v]n s] xf] egL ;f]lwPsf] k|Zgsf] pQ/sf 
cfwf/df tof/ ul/Psf] tflnsf tn lbOPsf] 5 M 

	

v]n ljj/0f 5fqf

Aof8ldG6g 40

6]a'n 6]lg; 10

elnan 20

lj|ms]6 10

hDdf 80

-s_ s'g b'O{ v]nnfO{ 5fqfsf] a/fa/ ;ª\Vofn] dg k/fPsf /x]5g\ < 

		 -v_ dflysf] tYofª\snfO{ j[Q lrqdf k|:t't ug'{xf];\ . 
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4.	 tn /]lgzsf] dfl;s vr{sf] ljj/0f lbOPsf] 5 M
	 vr{ ljj/0f 	 vr{ /sd -?=df_ 
	 oftfoft 	 1000
	 lzIff 		  4000

	 :jf:Yo 		 2000

	 nQfsk8f 	 3000

	 hDdf		  10000

	 -s_	dflysf] tYofª\snfO{ j[Q lrqdf k|:t't ug'{xf];\ . 

	 -v_	/]lgzsf] zLif{ut cf};t vr{ ? 2500 /x]5 . olb zLif{sut cf};t  
	 vr{ ? 2000 agfpg] xf] eg] lzIff / :jf:Yo b'j}df ;dfg slt /sd  
	 36fpg'knf{, u0fgf ug'{xf];\ .  

5.	 sIff 8 sf 10 hgf ljBfyL{sf] tf}n -Kg. df_ tn lbPsf] 5 M

	 32, 35, 38, 42, 42, 47, 34, 36, 44, 40 

	 -s_ 	dflysf] tYofª\ssf] l/t slt x'G5, n]Vg'xf];\ .  

	 -v_ 	dflysf] tYofª\saf6 ljBfyL{sf] cf};t tf}n -Kg. df_ kQf nufpg'xf];\ . 

	 -u_ 	s] dlWosf dfg / cf};t dfg a/fa/ 5g\, t'ngf ug'{xf];\ . 

6.	 sIff 8 sf 12 hgf ljBfyL{n] k|yd q}dfl;s k/LIffdf ul0ft ljifodf k|fKt 
u/]sf] cª\s lbOPsf] 5 M 

	 23, 30, 25, 26, 24, 28, 29, 28, 31, 33, 34, 28 

	 -s_ 	sIff 8 sf ljBfyL{sf] k|fKtfª\ssf] dWos kQf nufpg'xf];\ . 

	 -v_ 	ljBfyL{sf] k|fKtfª\ssf]] dlWosf kQf nufpg'xf];\ . 

	 -u_ 	dflysf] tYofª\saf6 l/t kQf nufpg'xf];\ .  

7.	 :jf:y rf}sLdf laxfg 10 ah];Dd pkrf/ ug{ cfPsf afnaflnsfsf] tf}n 
-Kg. df_ lbOPsf] 5,  

	 22, 20, 15, 21, 18, 19, 18 
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	 -s_ 	afnaflnsfsf] cf};t tf}n slt /x]5, kQf nufpg'xf];\ .

	 -v_ 	afnaflnsfsf] dlWosf tf}n slt /x]5, kQf nufpg'xf];\ .

	 -u_ 	pSt :jf:Yo rf}sLdf c¿ 2 hgf afnaflnsf ;f]xL lbg pkrf/ ug{  
	 cfP5g\ . k|Zg -v_ s} dlWosf tf}n x'g pgLx¿sf] tf}n slt slt x'g'k5{ <

	 -3_ 	pSt :jf:Yo rf}sLdf c¿ 2 hgf afnaflnsf ;f]xL lbg pkrf/ ug{  
	 cfP5g\ . k|Zg -s_ s} dlWos tf}n x'g pgLx¿sf] tf}n slt slt x'g'k5{ <

8.	 lbOPsf] tYofª\saf6, dWos, dlWosf / l/t kQf nufpg'xf];\ M 

	 -s_ 15, 20, 18, 16, 18, 16, 18 

	 -v_ 75, 80, 68, 95, 68, 46, 38, 45

 
pQ/

1. 	 -s_ vfgfdf		  -v_ ?= 7000	 -u_ ?= 4,20,000
2. 	 -s_ lzIfsnfO{ b]vfpg'xf];\  -v_ 48	 -u_ 27.6%, 22.4%, 24%, 26%	
3. 	 lzIfsnfO{ b]vfpg'xf];\ 	 .	

4. 	 -s_ lzIfsnfO{ b]vfpg'xf];\ 	 -v_ ?=1000	
5.	 -s_ 42		  -v_ 39	 		  -u_ x'G5
6.	 -s_ 28.25    	 -v_ 28	 		  -u_ 28
7. 	 lzIfsnfO{ b]vfpg'xf];\ .

6.	 -s_ dWos = 17.3, dlWosf = 18 /Lt = 18    
	 -v_ dWos = 64.4, dlWosf = 68 /Lt = 68 
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