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PsfO 1 	  /]vf / sf]0f (Line and Angle)

1.1.  sDkf;sf] k|of]uåf/f sf]0fx¿sf] /rgf (Construction of Angles using Compass)

	 xfdLn] 30°, 60°, 90° / 45° sf sf]0fx¿sf] /rgf ug{ cluNnf] sIffdf l;ls;s]sf 5f}“ . oxf“ 	
	 yk s]xL sf]0fx¿sf] /rgf ug{ l;Sg] 5f}“ .

1.	 120° sf] sf]0fsf] /rgf

	 sf]0f /rgf ug]{ tl/sf 

	 1.	 Pp6f /]vfv08 PQ lvr .

	 2.	 laGb' P df sDkf;sf] dbtn] s'g} rfk lvr .

	 3.	 laGb' P df 60° sf] sf]0f x'g] u/L laGb' A af6  
		  lrx\g D nufpm .

	 4.	 laGb' D af6 km]l/ pxL 60° sf] Pp6f rfk lnO{ sf6 

		  / lrx\g E nufpm .

	 5.	 ca laGb' P / E hf]8L F ;Dd nDAofpm .

		  ctM ∠FPQ = 120° cfjZos sf]0f tof/ eof] .

2.	 135° sf] sf]0fsf] /rgf

	 s'g s'g sf]0f hf]8]df 135° x'G5, xf]nf <
	 oxf“ 135° = 90° + 45° x'G5 . 

	 sf]0f /rgf ug]{ tl/sf 

	 1. 	 Pp6f /]vfv08 AB lvr / X ;Dd nDAofpm .

	 2.	 laGb' A df 90°  sf] sf]0f /rgf u/ . AB df  
		  90° x'g] /]vfnfO{ AC gfds/0f u/ . ca 	
	 	 ∠CAB = 90° eof] . 

	 3.	 ca laGb' D / E  af6 ∠XAC = 90° nfO{ 		
		  ;dlåefhg ug{ ∠XAC sf] cw{s AG lvr . 

	 	 ∠GAC = ∠XAG = 45° x'G5, s;/L < gfk]/ 	
		  x]/ .

	 4.	 oxf“ ∠GAB = ∠CAB + ∠GAC = 90° + 45° = 135° 5 . 

		  ctM cfjZos ∠GAB = 135° sf]0f tof/ eof] .

PsfO 1
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3.	 75° sf] sf]0fsf] /rgf

	 75° sf] sf]0fsf] /rgf ug]{ tl/sf af/]df 5nkmn u/f}“ .

	 60° + 15° = 75° x'G5 . 

	 sf]0f /rgf ug]{ tl/sf 

	 1. 	 Pp6f /]vfv08 MN lvr .

	 2.	 laGb' M df ∠QMN = 90° sf] sf]0f agfpm . T af6  
		  M df 60° sf]0f aGg] u/L laGb' O sf6 .

	 3.	 ca ∠QMO = 90° - 60° = 30° x'G5 . To;}n] 	
	 	 ∠QMO sf] cw{s lvr]df ∠OMN sf] cf;Gg  
		  sf]0f 15° sf] aGg] 5 

	 4.	 ∠RMO sf] cw{s MS lvr .

		  ctM cfjZos ∠SMN = 75° sf] sf]0f tof/ eof] .

4.	 105° sf] sf]0fsf] /rgf

	 105° = 90° + 15° x'G5 . To;}n] 90° sf] sf]0fdf yk 15° sf]  
	 sf]0f /rgf u/]df 105° sf] sf]0f aG5 . 

	 sf]0f /rgf ug]{ tl/sf

	 1. 	 laGb' M df ∠QMN = 90° / ∠TMN = 120° sf] sf]0f /rgf u/ . 

	 	 ∠QMT = 120° - 90° = 30° x'G5 .

	 2.	 ca laGb' P / R af6 ∠TMQ = 30° nfO{  
		  ;dlåefhg ug{ cw{s MS lvr .

	 3.	 ca ∠QMT sf] cw{s MS lvr . 

		  hxf“ ∠SMQ = ∠PMS = 15° x'G5 .

		  o;/L ∠SMN = ∠QMN + ∠QMS = 90° + 	

		  15° = 105° rflxPsf] sf]0f tof/ eof] .

T
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cEof; 1.1

1.	 ?n/ / sDkf;sf] ;xfotfn] lgDgfg';f/sf gfk ePsf sf]0fx¿ lvr M

	 -s_ 60°		 -v_ 30°		 -u_ 90°		 -3_ 45°		 -ª_ 120°

	 -r_ 135°		-5_ 75°		 -h_ 105°	

2.	 lgDgfg';f/sf sf]0fx¿ lvr M

	 -s_ laGb' A df 120° 		  -v_ laGb' N df 135°

	

	 -u_ laGb' Y df 75°			  -3_ laGb' R df 45°

3.	 sDkf;sf] ;xfotfn] 75° sf] sf]0f lvrL To;nfO{ cfwf u/ . Tof] cfwf sf]0f slt l8u|Lsf] 
aGof], gfk]/ x]/ .

4.	 sDkf;sf] ;xfotfn] Pp6f 30° sf] sf]0f lvrL To;nfO{ cfwf u/ . gfk]/ x]/ slt l8u|Lsf] 
sf]0f 	aGof] <

5.	 Pp6f /]vfv08 MN sf] laGb' M df 120° / laGb' N df 30° sf] sf]0f agfpm . sf]0fx¿ agfpg]  
	/]vfv08 sfl6Psf] laGb'nfO{ O gfd b]pm . ∠MON gfk / slt l8u|Lsf] sf]0f eof], n]v .

6.	 s'g} Pp6f /]vfv08 PQ lvrL j|mdzM laGb'x¿ P / Q df 75° / 30° sf sf]0fx¿ agfpm .  
	sf]0fx¿ agfpg] /]vfv08 sfl6Psf] laGb'nfO{ R gfd b]pm . ∠PRQ gfk / slt l8u|Lsf] eof]
n]v .

A

B

M

N

X

Y

P Q
R
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1.2	 sDkf;sf] k|of]uaf6 a/fa/ sf]0fsf] /rgf  
	 (Construction of Equal Angle Using Compass)

pbfx/0f 1  

s'g} Pp6f sf]0f a/fa/sf] csf]{ sf]0fsf] /rgf u/ . 

dfgf}“ Pp6f sf]0f ∠MNO lbOPsf] 5 .

/rgf ug'{kg]{ M ∠MNO a/fa/ gfksf] csf]{ sf]0f /rgf ug'{ 5 .

/rgf ug]{ tl/sf 

1.	 /]vfv08 AB lvr .

2.	 laGb' N af6 NO / MN df j|mdzM X / Y  
	 df sf6\g] u/L s'g} gfksf] rfk XY lvr .

3.	 r/0f 2 s} rfk lnP/ laGb' A af6 AB  
	 nfO{ C df sf6\g] u/L Pp6f cln nfdf] 	
	 rfk lvr .

4.	 sDkf;sf] l;of] laGb' X df c8\ofP/ 		
	 sDkf;sf] k]lG;nn] Y df 5'g] u/L gfk]/ 	
	 rfk XY sf] nDafO a/fa/sf] rfk n]pm .

5.	 r/0f 4 s} rfksf] nDafO a/fa/sf] rfkn] laGb' C df sDkf;sf] l;of] /fvL klxnf] rfknfO{  
	 laGb' D df sf6\g] u/L csf]{ rfk lvr .

6.	 laGb' AD eO{ hfg] /]vf AE lvr .

7.	 ∠MNO / ∠EAB gfk]/ x]/ . a/fa/ eP ePgg\, t'ngf u/]/ x]/ .
	 o;/L rflxPsf] ∠MNO a/fa/sf] ∠EAB tof/ eof] .
	 dflysf lrqdf ∠MNO = ∠EAB slt x'G5 gfk]/ x]/ .

cEof; 1.2

1.	 tnsf sf]0fx¿ / laGb'x¿nfO{ sfkLdf 6«]l;ª u/ . lbOPsf laGb'x¿df a/fa/ sf]0fx¿sf] /

rgf u/L b]vfpm M

	 -s_		 -v_
X

Y Z A

P

R
Q

S
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	 -u_		 -3_

	

	 -ª_	 -r_

2.	 s'g} 2 cf]6f km/s km/s gfksf sf]0fx¿ /rgf u/L ltgLx¿sf] gfk a/fa/sf] sf]0f sDkf;sf]  
	 k|of]u u/L /rgf u/ .

3.	 s'g} lglZrt gfk a/fa/sf] sf]0f ∠ABC lvr . ca ∠ABC = ∠XYZ agfP/ b]vfpm . b'j}  
	 sf]0f gfk]/ x]/ . s] ∠ABC = ∠XYZ eof] < cfk\mgf] / ;fyLsf] /rgf t'ngf u/L x]/ .

4.	 dfly k|Zg g+= 1 df lbOP h:t} u/L 5 cf]6f k|Zgx¿ cfk}“mn] agfP/ /rgf u/ . 

5.	 Pp6f 60° sf] sf]0f lvr / Tof] sf]0f;“u a/fa/ x'g] sf]0fsf] /rgf u/ .

M O

N
E

F

G

P
H

A B

C
S

T U

D

V
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1.3	 sf]0fsf hf]8fx¿sf] kl/ro (Introduction to Pair of Angles)

1.	 cf;Gg sf]0fx¿ (Adjacent Angles)

	 lbOPsf] lrqdf, 

	  	 zLif{laGb' A df slt cf]6f /]vfv08x¿ 5g\ < 

		  tL s'g s'g x'g\ .

	  	 zLif{laGb' A df slt cf]6f sf]0f ag]sf 5g\ <  
		  tL s'g s'g x'g\ < gfd n]v .

	  	 ∠DAC / ∠CAB df s] s] s'/fx¿ ;femf 5g\ <

;“u}sf] lrqdf zLif{laGb' A af6 hfg] /]vfv08x¿ AB, AC, AD 

/ AE 5g\ . b'O{ cf]6f sf]0fx¿ ∠DAC / ∠CAB df zLif{laGb' 
A / e'hf AC b'j}df ;femf 5g\ . To;}n] ∠DAC / ∠CAB cf;Gg sf]0fx¿ x'g\ .

	  	 cGo 2 hf]8L cf;Gg sf]0fx¿sf] gfd n]v .

	  	 sfkLdf dflysf] lrq ;f/]/ yk 2 cf]6f /]vfv08x¿ zLif{laGb' A af6 tfg . gof“ ag]sf  
		  cGo 4 hf]8L cf;Gg sf]0fsf] gfd n]v .

	  	 ca s] ltdLn] cf;Gg sf]0fsf] kl/efiff lbg ;S5f} < cfk}“m n]Vg sf]l;; u/ . cfk\mgf]  
		  n]vfOnfO{ ;fyL;“u 5nkmn u/L lgisif{nfO{ tnsf] kl/efiff;“u t'ngf u/L x]/ .

zLif{ljGb' Pp6} eO{ ;femf e'hfsf] b'j}lt/ k/]sf b'O{cf]6f sf]0fx¿nfO{ cf;Gg sf]0fx¿ elgG5 . 

@=	 zLiff{led'v sf]0fx¿ (Vertically Opposite Angles)
	 lbOPsf] lrqdf M
	  	 /]vfx¿ AB / XY s'g laGb'df sfl6Psf 5g\ <

	  	 hDdf slt cf]6f sf]0fx¿ ag]sf 5g\ <

	 	 ∠AOY sf] ljk/Lt lbzflt/sf] sf]0f s'g xf] <  
		  To:t} ∠XOB sf] ljk/Lt lbzfsf] sf]0f s'g xf] <

	  	 ∠AOX sf] ljk/Lt lbzfsf] sf]0f s'g xf] <

	  	 ∠AOX / ∠YOB zLiff{led'v sf]0fx¿ x'g\ <

o;/L /]vfx¿ AB / XY laGb' O df sf6\bf ag]sf cgf;Gg sf]0fsf 
hf]8Lx¿ ∠AOX / ∠YOB zLiff{led'v sf]0fx¿ x'g\ . To:t} ∠AOY 

/ ∠XOB klg zLiff{led'v sf]0fx¿ x'g\ . zLiff{led'v sf]0fnfO{ ljk/Lt 
zLif{sf]0f klg elgG5 .

A

D C

B

E

X

Y

A

B

O
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	 s] ltdLn] ca zLiff{led'v sf]0fsf] kl/efiff atfpg ;S5f} < cfk}“m n]Vg] sf]l;; u/ . cfk\mgf] 	
	 n]vfOnfO{ tnsf] kl/efiff;“u t'ngf u/]/ x]/ .

b'O{cf]6f l;wf /]vfx¿ cfk;df sfl6“bf ag]sf -ljk/Ltlt/sf_ cgf;Gg sf]0fx¿nfO{ zLiff{led'v 
sf]0fx¿ elgG5 .

3.	 ;dk"/s sf]0fx¿ (Complementry Angles)

	 	 lrqdf b]vfP h:t} laGb' 0 df Pp6f 90° sf] 
sf]0f 	agfpm .

	 	 ∠AOB sf] efhs OC lvr .

	 	 ∠AOC / ∠COB gfk . slt slt l8u|Lsf eP < 

	 	 lrqdf ∠AOC = 65° / ∠COB = 25° 5g\ <

oxf“ ∠AOC + ∠COB = 65° + 25° = 90° 5 . ∠AOC 

/ ∠COB sf] of]ukmn -hf]8_ a/fa/ 90° jf Ps ;dsf]0f 
5 . o:tf sf]0fx¿ ∠AOC / ∠COB ;dk"/s 
sf]0fx¿ x'g\ .

	 olb x° / y° ;dk"/s sf]0f x'g\ eg] 
	 x° + y° = 90° x'G5 .

	 ca s] ltdL ;dk"/s sf]0fx¿sf] kl/efiff  
	 n]Vg ;S5f} < 

olb b'O{cf]6f sf]0fx¿sf] of]ukmn Ps ;dsf]0f jf 90° 5 eg] To:tf sf]0fx¿nfO{ Ps csf{sf 
;dk"/s sf]0f elgG5 .

4.	 kl/k"/s sf]0fx¿ (Supplementary Angles)

	  	 lrqdf lbOP h:t} Pp6f l;wfsf]0f ∠AOB /rgf u/ .

	  	 ∠AOB = 180° nfO{ /]vfv08 OC n] b'O{ efu  
		  nufpm .

	  	 ∠COB / ∠AOC gfk]/ x]/ . slt slt l8u|Lsf eP,  
		  n]v . s] ∠COB + ∠COA = 180° x'G5 <

lrqdf ∠COB = 105° / ∠COA = 75° 5 . ∠COB + ∠COA = 105° + 75° = 180° x'G5 .

oxf“ ∠COB / ∠COA sf] of]ukmn -hf]8_ a/fa/ 180° 5 . To;}n] ∠COB / ∠COA kl/k"/s 
sf]0fx¿ x'g\ . 

	 lrqdf x° + y° = 180° -;/n 	sf]0f_ 5 .  
	 To;}n] x° / y° kl/k"/s 5g\ . x° y°
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 	 s] dflysf] 5nkmnsf cfwf/df kl/k"/s sf]0fsf] kl/efiff n]Vg ;S5f} < n]Vg] sf]l;; u/ .

olb b'O{cf]6f sf]0fx¿sf] of]ukmn b'O{ ;dsf]0f jf 180° x'G5 eg] tL b'O{ sf]0fx¿nfO{ kl/k"/s 
sf]0f elgG5 .

5.	 5]bsn] /]vfx¿;“u agfpg] sf]0fx¿ (Angles made by a Transversal with the Lines)

-s_ 	5]bs (Transversal) 

	 lbOPsf] lrqdf,

	 	 /]vfx¿ MN / OP nfO{ s'g /]vfn] sf6]sf] 5 < 
		  lrqdf MN / OP b'O{ cf]6f /]vfx¿nfO{ Pp6f /]vf QR  
		  n] j|mdzM S / T df sf6]sf 5g\ . oxf“ /]vf QR  
		  5]bs xf] . 

b'O{ jf b'O{eGbf a9L /]vfx¿nfO{ sf6]/ hfg] /]vfnfO{ 5]bs elgG5 . 

-v_ 	aflx/L / leqL sf]0fx¿ (Exterior and Interior Angles)

	 	 dflysf] lrqdf hDdf sltcf]6f sf]0fx¿ ag]sf 5g\ < k|To]ssf] gfd n]v .

	 	 lrqdf aflx/L sf]0fx¿ s'g s'g xf]nfg\ <

	  	 lrqdf leqL sf]0fx¿ s'g s'g xf]nfg\ <

	 /]vfx¿ MN / OP eGbf aflx/ k/]sf sf]0fx¿ aflx/L sf]0fx¿ x'g\ . Pp6f aflx/L sf]0f 		
	 ∠MSQ cyjf a xf] .

	 To:t} cGo 3 cf]6f aflx/L sf]0fx¿ s'g s'g xf]nfg\ <

	 lrqdf /]vfx¿ MN / OP sf] lardf -leq_ k/]sf sf]0fx¿ leqL sf]0fx¿ x'g\ . lrqdf Pp6f 
leqL sf]0f ∠MSR cyjf c xf] .

 	 lrqdf ca yk slt cf]6f leqL sf]0fx¿ 5g\ < ltgLx¿sf] s'g s'g sf]0f xf]nfg\ <

	 lrqdf sf]0fx¿ a, b, g / h aflx/L sf]0fx¿ x'g\ . To:t} sf]0fx¿ c, d, e / f leqL sf]0fx¿ 		
x'g\ .

-u_ 	PsfGt/ sf]0fx¿ (Alternate Angles) 

	 dflysf] lrqdf ∠MST / ∠STP cyf{t\ c / f s:tf sf]0fx¿ xf]nfg\ <

	 sf]0fx¿ c / f 5]bssf] b'j}lt/ k/]sf leqL cgf;Gg sf]0fx¿ x'g\ . oxf“ sf]0fx¿ c / f nfO{ 	
	 PsfGt/ sf]0f elgG5 .

	 To:t} csf]{ hf]8L PsfGt/ sf]0fx¿ n]v .

 	 s] ca PsfGt/ sf]0fsf] kl/efiff atfpg ;S5f} < n]Vg] k|of; u/ .
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b'O{cf]6f /]vfx¿nfO{ Pp6f 5]sbn] sf6\bf 5]bssf] b'j}lt/ k/]sf leqL cgf;Gg sf]0fx¿nfO{ 
PsfGt/ sf]0f elgG5 .

-3_ 	;ª\ut sf]0fx¿ (Correspoinding angles)

 	 dflysf] lrqdf ∠QSN / ∠STP cyf{t\ b / f s:tf sf]0fx¿ xf]nfg\ <
	 b / f 5]bs QR sf] Ps}lt/ ag]sf Pp6f aflx/L / Pp6f leqL sf]0fx¿ x'g\ . o:tf sf]0fx¿nfO{  
	 ;ª\ut sf]0f elgG5 .

 	 To:t} csf]{ hf]8L ;ª\ut sf]0fx¿ n]v . 

 	 hDdf slt hf]8L ;ª\ut sf]0fx¿ ag]sf 5g\ < gfd n]v .

 	 s] ca ;ª\ut sf]0fsf] kl/efiff n]Vg ;S5f} < n]Vg] sf]l;; u/ .

b'O{cf]6f /]vfx¿nfO{ s'g} 5]bsn] sf6\bf Tof] 5]bssf] Ps}lt/ k/]sf Pp6f aflx/L / Pp6f leqL 
cgf;Gg sf]0fx¿sf] hf]8LnfO{ ;ª\ut sf]0fx¿ elgG5 .

-ª_	 j|mdfut leqL sf]0fx¿ (Co-interior angles)

 	 dflysf] lrqdf sf]0fx¿ d / f cyf{t\ ∠NST / ∠PTS s:tf sf]0fx¿ xf]nfg\ <

sf]0fx¿ d / f 5]bssf] Ps}lt/ k/]sf b'j} leqL sf]0fx¿ x'g\ . o:tf sf]0fx¿nfO{ j|mdfut leqL 
sf]0fx¿ elgG5 . 
 	 lrqdf csf]{ hf]8L j|mdfut leqL sf]0fx¿ kQf nufP/ n]v . 
 	 s] ca j|mdfut leqL sf]0fx¿sf] kl/efiff atfpg ;S5f} < k|of; u/ .

b'O{cf]6f /]vfx¿nfO{ s'g} 5]bsn] sf6\bf 5]bssf] Ps}lt/ ag]sf leqL sf]0fx¿sf] hf]8LnfO{ j|mdfut 
leqL sf]0fx¿ elgG5 .

cEof; 1.3

1.	 /]vfx¿ AB / XY nfO{ 5]bs PQ n] sf6\bf ag]sf sf]0fx¿nfO{ lrqdf b]vfOPsf] 5 M

	 -s_ 	4/4 cf]6f leqL / aflx/L sf]0fx¿sf] gfd n]v <

	 -v_ 	2 hf]8f PsfGt/ sf]0fx¿sf] gfd n]v .

	 -u_ 	2 hf]8f j|mdfut leqL sf]0fx¿sf] gfd n]v .

	 -3_ 	4 hf]8f ;ª\ut sf]0fx¿sf] gfd n]v .

	 -ª_ 	 2 hf]8f zLiff{led'v sf]0fx¿sf] gfd n]v . 

	 -r_ 	2 hf]8f cf;Gg sf]0fx¿sf] gfd n]v . 

	 -5_ 	 2 hf]8f kl/k"/s sf]0fx¿sf] gfd n]v .
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2.	 dfly lrqdf lbP h:t} u/L b'O{cf]6f /]vfnfO{ Pp6f 5]bsn] sf6L gfds/0f u/ / tn lbOPsf 

sf]0fx¿sf] gfd n]v M

	 -s_ zLiff{led'v sf]0fx¿	 -v_ kl/k"/s sf]0fx¿	 -u_ cf;Gg sf]0fx¿ 

	 -3_ aflx/L sf]0fx¿		 -ª_ PsfGt/ sf]0fx¿ 	 -r_ ;ª\ut sf]0fx¿	

	 -5_ j|mdfut leqL sf]0fx¿	 -h_ ;dk"/s sf]0fx¿

3.	 lbOPsf] lrqaf6 4 hf]8f ;dk"/s sf]0fx¿ kQf nufO{  

	 ltgLx¿sf] gfd n]v .

4.	 lbOPsf] lrqdf ;ª\s]t ul/Psf] sf]0f DGF ;“u lgDgadf]lhd  

	 x'g] sf]0fx¿sf] gfd n]v M

	 -s_ cf;Gg sf]0f 2 cf]6f	 -v_ zLiff{led'v sf]0f 1 cf]6f

	 -u_ kl/k"/s sf]0f 2 cf]6f	 -3_ PsfGt/ sf]0f 1 cf]6f

	 -ª_ ;ª\ut sf]0f 1 cf]6f	 -r_ j|mdfut leqL sf]0f 1 cf]6f 

5.	 tnsf k|To]s lrq sfkLdf ;f/ . gfdfª\sg u/ . ca  ;ª\s]t ul/Psf sf]0fx¿df 

lgDgfg';f/ 	x'g] sf]0fsf hf]8fx¿sf] gfd n]v M

	 -s_ PsfGt/ sf]0fx¿	 -v_ ;ª\ut sf]0fx¿		  -u_ j|mdfut leqL sf]0fx¿	

	  					         

6.	 PsfGt/ sf]0fsf] lrq;lxt kl/efiff n]v .

7.	 b'O{cf]6f /]vfnfO{ Pp6f 5]bsn] sf6\bf aGg] ;Defljt sf]0fx¿sf] pbfx/0f;lxt kl/efiff  
	 n]v . 
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1.4	sf]0fx¿sf] k/LIf0f (Verification of Angles)

tn lbOPsf ljleGg sf]0fx¿sf] k/LIf0fsf lj|mofsnfk cWoog  / 5nkmn u/ . cfk"mn] klg ;f]
cg';f/ n]Vg] / ug]{ k|of; u/ .

k/LIf0f 1   tYo M b'O{cf]6f /]vfv08x¿ cfk;df sf6\bf ag]sf zLiff{led'v sf]0fx¿ a/fa/ x'G5g\ .

tnsf k|To]s lrqx¿df b'O{cf]6f /]vfv08x¿ AB / XY cfk;df O laGb'df sfl6Psf 5g\ . 
ca k|f]6\ofS6/sf] ;xfotfn] zLiff{led'v sf]0fx¿sf hf]8f ∠AOX / ∠BOY tyf ∠AOY / ∠XOB 

gfk]/ tnsf] tflnsfdf e/ .

lrq g=	 zLiff{led'v sf]0f / sf]0fsf] gfk				    kl/0ffd

	 ∠AOX	 ∠BOY	 ∠AOY	 ∠XOB
1.
2.
3.

 	 dflysf tLgcf]6} lrqx¿df sf]0fx¿ ∠AOX / ∠BOY lar s:tf] ;DaGw kfof} <
 	 To:t} ∠AOY / ∠XOB lar s:tf] ;DaGw kfof} <
 	 ca dflysf] k/LIf0faf6 s] lgisif{ lgsfNg ;S5f} < n]v . k|fKt lgisif{nfO{ tnsf] lgisif{;“u 

t'ngf u/L x]/ .

lgisif{ M b'O{cf]6f /]vfv08x¿ cfk;df sf6\bf ag]sf zLiff{led'v sf]0fx¿ a/fa/ x'G5g\ .

k/LIf0f 2	  tYo M ;/n /]vfsf] s'g} laGb'df Ps}lt/ /x]sf sf]0fx¿sf] of]ukmn 180° x'G5 .

k|of]u 1: sfuh k6\ofP/ ul/g] k/LIf0f (Verification by Paper Folding)

1.	 Pp6f cfotsf/ sfuhsf] 6'j|mf n]pm . lrqdf lbP h:t} u/L 
MNOP gfds/0f u/ .

2.	 lrqdf lbP h:t} u/L nDafOlt/sf] efu ;dfP/ k6\ofpm .  
k6\ofOPsf] 7fp“nfO{ uf9f agfpm .

3.	 k6\ofp“bf ePsf] 7fp“nfO{ :s]nn] /]vf lvr . /]vfn] lsgf/df 
5f]Psf] laGb'nfO{ j|mdzM Q / R gfds/0f u/ .

A

YX

B

O

A
Y

X
B

O

A

YX

B

O

lrq g= 1 lrq g= 2 lrq g= 3

P

O

Q

R

NM

O

P

M P

N O

M

N
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lrq g+= 1 lrq g+= 2 lrq g+= 3

4.	 ca lrqcg';f/ ∠MQR + ∠RQP = ∠MQP = Ps l;wf sf]0f 180° -l;ª\uf] 6'j|]m tYocg';f/_

 	 ca dflysf] k/LIf0faf6 s] lgisif{ lgsfNg ;S5f} < n]v / ;fyL;“u 5nkmn u/ .  
	 lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/L x]/ .

lgisif{ M ;/n /]vfsf] s'g} laGb'df Ps}lt/ ag]sf sf]0fx¿sf] of]ukmn b'O{ ;dsf]0f x'G5 .

k|of]u 2: 	 sf]0f gfk]/ ul/g] k/LIf0f (Verification by Measuring  Angles)

1.	 lrqdf Pp6f l;wf/]vf XY sf] s'g} laGb' O af6 hfg] u/L csf]{ /]vf OZ lvlrPsf] 5 . o:tf  
	 3 cf]6f km/s km/s lrq lvlrPsf 5g\ .

2.	 k|To]s lrqx¿df ∠XOZ / ∠ZOY gfk]/ tnsf] tflnsfdf e/ M

	  lrq	g=		  sf]0fx¿ / ltgsf] gfk			   kl/0ffd	
	 	 	 	 ∠XOZ	 ∠ZOY    ∠XOZ + ∠ZOY
	  1
	  2

	  3

 	 dflysf k|To]s lrqx¿df ∠XOZ + ∠ZOY slt eof], n]v . 

 	 ∠XOZ / ∠ZOY sf] ;DaGw s:tf] kfof} <

 	 dflysf] k|of]usf cfwf/df s] lgisif{ lgsfNg ;S5f} . lgisif{ n]v]/ sIffdf 5nkmn u/ .		
	 k|fKt lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/L x]/ M 

lgisif{ M ;/n /]vfsf] s'g} laGb'df Ps}lt/ /x]sf ;a} sf]0fx¿sf] of]ukmn b'O{ ;dsf]0f jf 180° x'G5 .

k/LIf0f 3	 tYo M s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 360° x'G5 .

X O Y

Z

lrq g= 3

X O Y

Z

lrq g= 2
X O Y

Z

lrq g= 1
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1.	 lrqdf laGb' O sf] jl/kl/ ag]sf sf]0fx¿ ∠AOB, ∠BOC / ∠COA 5g\ .

2.	 tnsf] tflnsfdf k|To]s lrqsf ∠AOB, ∠BOC / ∠COA gfk / tflnsf k'/f u/ .

	  lrq				   sf]0fx¿ / sf]0fsf gfk

		  	 	 ∠AOB	 ∠BOC	 ∠COA	 ∠AOB + ∠BOC + ∠COA
	  1
	  2
	  3

3.	 s] dfly ;a} lrqdf ∠AOB + ∠BOC + ∠COA = 360° 5 <
4.	 dflysf lj|mofsnfx¿af6 s] lgisif{ lgsfNg ;S5f} < n]v . lgisif{nfO{ sIffdf 5nkmn u/ . 	
	 lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/L x]/ M

lgisif{ M s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 360° x'G5 .

pbfx/0f 1	

lrqdf x, y / a sf] dfg kQf nufpm .

;dfwfg 

oxf“, x + 135° = 180° (;/n sf]0f = 180° x'g] ePsfn]_

cyjf x = 180° - 135° = 45°

To:t} a = x = 45° -zLiff{led'v sf]0fx¿ a/fa/ x'g] ePsfn]_

clg, y = ∠POS = 135° -zLiff{led'v sf]0fx¿ ePsfn]_

ctM x = 45°, y = 135° / a = 45° x'G5 .

pbfx/0f 2	

lrqdf x sf] dfg kQf nufO{ 4 cf]6} sf]0fsf] gfk klg n]v .

;dfwfg 

oxf“, 2x + 4x + 3x + x = ∠XOY -l;ª\uf] 6'j|]m tYocg';f/_  
cyjf 10x = 180° (∠XOY = 180°, ;/n sf]0f ePsfn]_

cyjf, 

ca, ∠AOX = 2x = 2 x 18° = 36°

∠AOB = 4x = 4 x 18° = 72°

∠BOC = 3x = 3 x 18° = 54°

/ ∠COY = x = 18° x'G5 .

180 18
10

x °
= = °
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pbfx/0f 3	

lbOPsf] lrqsf cfwf/df a sf] dfg kQf nufpm M

;dfwfg 

oxf“, a + 30° + 35° + 25° + 45° + 120° = 360°  
-lsgls laGb' O df ag]sf Ps k"/f kl/j|md0fsf  
sf]0fx¿sf] of]ukmn 360° x'G5 ._

cyjf, a + 255° = 360°

cyjf, a = 360° - 255° = 105°

t;y{ a sf] dfg 105° x'G5 .

cEof; 1.4

1.	 tnsf lrqx¿df x, y, z / a sf] dfg kQf nufpm M

	 -s_						     -v_		

	
	 -u_						     -3_

2.	 lgDglnlvt tYox¿ k|of]u ePsf Ps Pscf]6f ;d:of agfO{ ;dfwfg u/ M

	 -s_ 	zLiff{led'v sf]0fx¿ a/fa/ x'G5g\ .

	 -v_ 	;/n /]vfsf] s'g} laGb'df Ps}lt/ /x]sf sf]0fx¿sf] of]u 180° x'G5 .

	 -u_ 	s'g} laGb'sf] jl/kl/ Ps kl/j|md0fdf ag]sf sf]0fx¿sf] of]ukmn 360° x'G5 .
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PsfO 2	 lqe'h, rt'e'{h / ax'e'h 
		  (Triangle, Quadrilateral and Polygon)

2.1	 lqe'hsf] /rgf  (Construction of a Triangle) 

1.	 b'O{cf]6f e'hfsf] gfk / ltgLx¿larsf] sf]0f lbP/ lqe'hsf] /rgf

pbfx/0f 1

Pp6f lqe'h PMN /rgf u/ . h;df MN = 5cm, MP = 4cm / ∠PMN= 45° 5 .

;dfwfg 

/rgf ug]{ tl/sf 

1=	 ;j{k|yd MN=5cm sf] Pp6f /]vfv08 lvr .

2= 	 laGb' M df ∠OMN = 45° sf] sf]0f lvr .

3=	 sDkf;sf] ;xof]un] MP = 4cm x'g] u/L sf6 .

4= 	 ca P / N hf]8 . ca cfjZos lqe'h PMN 	
	 tof/ eof] .

2.	 s'g} Pp6f e'hfsf] gfk / To;df ag]sf b'O{cf]6f sf]0f lbP/ lqe'hsf] /rgf 

pbfx/0f 2 

Pp6f lqe'h XYZ sf] /rgf u/ . hxf“ ∠X = 45°, ∠Y = 30°, / XY = 6 cm 5 .

;dfwfg 

/rgf ug]{ tl/sf 

1= 	 XY = 6cm ePsf] Pp6f /]vfv08 lvr .

2= 	 laGb' X df ∠X = 45° sf] sf]0f lvr .

3. 	 laGb' Y df ∠Y = 30° sf] sf]0f lvr .

	 o;/L ∠X / ∠Y sf]0f lvRbf sf]0f 
agfpg] /]vfx¿n] laGb' Z df sf6\5 .

	 ca, cfjZos lqe'h XYZ tof/ eof] .
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3. 	 tLgcf]6f e'hfsf] gfk lbP/ lqe'hsf] /rgf 

pbfx/0f 3   

Pp6f lqe'h EFG sf] /rgf u/ h;df EF = 5cm, FG = 4cm / EG = 4cm 5 .

;dfwfg 

/rgf ug]{ tl/sf 

1. 	 EF = 5cm sf] /]vfv08 lvr .

2. 	 laGb' E af6 4cm / laGb' F af6 4cm sf] rfk 
lnP/ b'j} rfk sf6]/ aGg] laGb' G kQf nufpm .

3. 	 E / G tyf F / G hf]8 .

	 ca, cfjZos lqe'h EFG tof/ eof] .

cEof; 2.1

1. 	 tnsf k|To]s cj:yfdf ∆ABC sf] /rgf u/ M 

	 -s_ 	AB = 6cm, BC = 4cm / ∠B = 135°	

	 -v_ 	BC = AC = 5.5cm / ∠C = 45°		

	 -u_ 	 AB = 3.5cm, AC=4cm / ∠A = 45°

2. 	 tnsf k|To]s cj:yfdf ∆XYZ sf] /rgf u/ M	

	 -s_ YZ = 5cm, ∠Y = 60° / ∠Z = 30°		

	 -v_ 	 XZ = 4.5cm, ∠X = 105° / ∠Z = 45°			 

	 -u_	 XY = 5.3cm, ∠X = 60° / ∠Y = 90°

3= 	 tnsf k|To]s cj:yfdf ∆QRS sf] /rgf u/ M

	 -s_ 	QR = 4cm, RS = 5cm, / QS = 6cm	

	 -v_ 	 QS = 5.5cm, QR = 5.5cm, / RS = 5.5cm

	 -u_	 RS = 4.5cm, QR = 7cm / QS = 6.5cm

4. tnsf k|To]s cj:yfdf ∆EFG sf] /rgf u/ M

	 -s_ EF = FG = 4.5cm / ∠EFG = 90°		

	 -v_ EF = 5cm, FG = 6cm / EG = 6.3cm

5. lgDgfg';f/sf cj:yfdf Ps Pscf]6f lqe'hx¿ /rgf ug]{ ;d:of agfpm÷vf]h / /rgf u/ M

	 1.	 b'O{cf]6f e'hfsf] gfk / tL e'hfn] agfpg] sf]0fsf] gfk lbPdf 

	 2. 	 s'g} Pp6f e'hfsf] gfk / To;df ag]sf b'O{cf]6f sf]0fsf] gfk lbPdf 

	 3. 	 tLgcf]6} e'hfsf] gfk lbPdf 
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2.2	 cfot, ju{, ;dfgfGt/ rt'e'{h / ;dafx' rt'e'{hsf u'0fx¿sf] vf]hL

1.	 ;dfgfGt/ rt'e{'hsf u'0fx¿sf] vf]hL

	 tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M 

-s_	 lrqdf b]vfOPsf] rt'e'{h ABCD Pp6f ;dfgfGt/ rt'e'{h xf] . 
s;/L <	

-v_	 ;dfgfGt/ rt'e'{h eg]sf] s] xf] < kl/efiff n]v .

-u_	 ;dfgfGt/ rt'e'{hsf s] s] u'0fx¿ x'g ;Snfg\ < ;fyL;“u 5nkmn u/ .

;Dd'v e'hfx¿ ;dfgfGt/ ePsf] rt'e'{hnfO{ ;dfgfGt/ rt'e'{h (Parallelogram) elgG5 . 

ca dflysf] ;dfgfGt/ rt'e'{hsf] kl/efiff / lj|mofsnfksf cfwf/df ;dfgfGt/ rt'e'{hsf lgDgfg';f/
sf u'0fx¿sf] vf]hL ug]{ k|of; u/ . -lrq agfP/ tyf sfuh k6\ofP/_

;dfgfGt/ rt'e'{hsf u'0f cyjf ljz]iftfx¿

1.	 ;a} ;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

2.	 ;a} ;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .

3.	 ;a} ;dfgfGt/ rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .

	 dflysf ;dfgfGt/ rt'e'{hsf u'0fx¿sf] k/LIf0fnfO{ tn j|mdzM k|:t't ul/Psf] 5 .

k/LIf0f 1. ;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

tnsf k|To]s ;dfgfGt/ rt'e'{h ABCD sf ;Dd'v sf]0fx¿ gfk / tn lbOPsf] tflnsf e/ M

 lrq g=	 ;Dd'v sf]0fx¿sf] gfk	 ;Dd'v sf]0fx¿sf] gfk	       kl/0ffd

	 ∠ABC	 ∠ADC	 ∠BAD	 ∠BCD
1.

2.

3.

dflysf] tflnsfaf6 s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{nfO{ ;fyL;“u 5nkmn u/ . 

lgisif{ M ;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

A D

CB

A D

CB

A D

CB

A D

CB
lrq g= 1 lrq g= 2 lrq g= 3
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k/LIf0f 2.		 ;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .

	 tnsf k|To]s ;dfgfGt/ rt'e'{h ABCD sf ;Dd'v e'hfx¿ gfk / tflnsf e/ M

 lrq g+=	 ;Dd'v e'hfx¿sf] gfk	 ;Dd'v e'hfx¿sf] gfk	      kl/0ffd
	 AB	 DC	 AD	 BC

1.

2.

3.

dflysf] tflnsfaf6 s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{nfO{ ;fyL;“u 5nkmn u/ .

lgisif{ M ;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ . 

k/LIf0f  3.  ;dfgfGt/ rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .

tnsf k|To]s ;dfgfGt/ rt'e'{hx¿ ABCD sf ljs0f{x¿sf efux¿ gfk / tflnsfdf e/ M

 lrq g+=	    ljs0f{ BD sf efux¿ / gfk      ljs0f{ AC sf efux¿ / gfk     kl/0ffd
	 BO	 OD	 AO	 OC

1.

2.

3.

	 dflysf] tflnsfsf] cfwf/df s] lgisif{ lgsfNg ;S5f} < cfk\mgf] lgisif{nfO{ ;fyL;“u 5nkmn u/ .

lgisif{ M ;dfgfGt/ rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .

gf]6 M lzIfs;“u ;Nnfx u/L sfuh k6\ofpg] ljlwaf6 ;dfgfGt/ rt'e'{hsf u'0fx¿sf] vf]hL ug]{ 	
cEof; u/ .

A D

CB

A D

CB

A D

CB
lrq g= 1 lrq g= 2 lrq g= 3

lrq g+= 1 lrq g+= 2 lrq g+= 3

A D

CB

O

A D

CB

O

A D

CB

O
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2.	 cfotsf u'0fx¿sf] vf]hL

	 tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

	 lrqdf EFGH Pp6f cfot xf] . s;/L < 5nkmn u/ .

	 -s_	 cfot eg]sf] s] xf] < kl/efiff n]v .

	 -v_	 s'g} Pp6f cfot agfO{ To;sf] gfds/0f u/ .

	 -u_	 cfotsf s] s] u'0fx¿ x'g ;Snfg\ < ;fyL;“u 5nkmn u/ .

olb ;dfgfGt/ rt'e'{hsf] Pp6f sf]0f 900 sf] 5 eg] To; ;dfgfGt/ rt'e'{hnfO{ cfot (Rectangle) elgG5 . 

cfotdf ;dfgfGt/ rt'e'{hsf ;a} u'0fx¿ x'G5g\ . ;fy} ljs0f{x¿ cfk;df a/fa/ x'G5g\ .

ca dflysf] cfotsf] kl/efiff / lj|mofsnfksf cfwf/df cfotsf lgDgfg';f/sf u'0fx¿sf] vf]hL 
ug]{ k|of; u/ . -lrq agfP/ tyf sfuh k6\ofP/_

cfotsf u'0f jf ljz]iftfx¿

1.	 ;a} cfotsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .
2.	 ;a} cfotsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .
3.	 ;a} cfotsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .
4.	 cfotsf ljs0f{x¿ cfk;df a/fa/ x'G5g\ .
5.	 cfotsf] k|To]s sf]0f 90° x'G5 .

dflysf cfotsf 1, 2 / 3 gDa/sf ljz]iftfx¿nfO{ ;dfgfGt/ rt'e'{hsf u'0fx¿sf] k/LIf0fsf 
cfwf/df vf]hL÷k/LIf0f u/]/ lzIfsnfO{ b]vfpm .

dflysf cfotsf u'0fx¿dWo] 3 / 4 sf u'0fx¿sf] k/LIf0fnfO{ tn j|mdzM k|:t't ul/Psf] 5 .

4.	 cfotsf ljs0f{x¿ cfk;df a/fa/ x'G5g\ .

	 tnsf lrqx¿df cfotsf b'j} ljs0f{x¿ EG / FH gfk]/ tnsf] tflnsfdf e/ M

 lrq g=	 ljs0f{x¿sf] gfk			    kl/0ffd
	 EG	 FH

1.

2.

3.

lrq g= 1 lrq g= 2 lrq g= 3

E H

F G

o o o

E

F G

H E

F G

H
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dflysf] tflnsfaf6 s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{nfO{ ;fyL;“u 5nkmn u/ . 

lgisif{ M cfotsf ljs0f{x¿ cfk;df a/fa/ x'G5g\ .

gf]6 M lzIfssf] ;xfotfdf sfuh k6\ofpg] ljlwaf6 cfotsf u'0fx¿sf] vf]hL ug]{ cEof; u/ .

3.	 ju{ (Square) sf u'0fx¿sf] vf]hL

	 tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

	 -s_	 lbOPsf] lrqdf ABCD Pp6f ju{ xf], s;/L <

	 -v_ ju{ eg]sf] s] xf] < kl/efiff n]v .

	 -u_ s'g} Pp6f ju{ agfO{ To;sf] gfds/0f u/ .

	 -3_ ju{sf s] s] u'0fx¿ x'g ;Snfg\ < ;fyL;“u 5nkmn u/ .

cf;Gg e'hfx¿ a/fa/ ePsf] cfotnfO{ ju{ (Square) elgG5 . 

ju{df ;dfgfGt/ rt'e'{h / cfotsf ;a} u'0fx¿ x'G5g\ .

ca dflysf] ju{sf] kl/efiff / cfotsf u'0fx¿sf] vf]hL ug]{ lj|mofsnfksf cfwf/df ju{sf 
lgDgfg';f/sf u'0fx¿sf] vf]hL ug]{ k|of; u/ . -lrq agfP/ tyf sfuh k6\ofP/_

ju{sf ;DefJo u'0f tyf ljz]iftfx¿

1.	 ju{sf ;Dd'v e'hfx¿ a/fa/ x'G5g\ . 

2.	 ju{sf b'j} ljs0f{x¿ cfk;df a/fa/ x'G5g\ .

3.	 ju{sf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

4.	 ju{sf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{ .	

dflysf ju{sf 1 / 2 gDa/sf u'0f tyf ljz]iftfx¿nfO{ ;dfgfGt/ rt'e'{h / cfotsf u'0fx¿sf 
cfwf/df vf]hL÷k/LIf0f u/]/ lzIfsnfO{ b]vfpm .

3.	 ;a} ju{sf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

	 lbOPsf k|To]s ju{ ABCD sf lgDg efux¿ gfk]/ tnsf] tflnsfdf e/ . -k|To]s lrqsf nflu 
tflnsfdf lbOP h:t} 5'6\6f 5'6\6} tLg tLgcf]6f tflnsf agfpm ._

A

B C

D

O

A

B C

DA

B C

D

O

A

B C

D

lrq g= 1 lrq g= 2 lrq g= 3

O O
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lrq	 ljs0f{ AC / BD sf efux¿sf] gfk   ljs0f{n] agfPsf sf]0fx¿sf] gfk	      kl/0ffd

	 AO	 OC	 BO	 OD	 ∠AOB	 ∠AOD	 ∠DOC  	∠COB
1.

2.

3.

	 dflysf tflnsfaf6 s] lgisif{ lgsfNg ;S5f} < n]v / sIffdf 5nkmn u/ .

	 dflysf] k|To]s ju{ ABCD df ljs0f{x¿n] agfPsf sf]0fx¿  ∠AOB = ∠AOD = ∠DOC = 	
	 ∠COB = 90° = Ps ;dsf]0f 5g\ . To;}u/L ljs0f{ AC sf efu AO = OC tyf ljs0f{ BD  
	 sf efu BO = OD 5g\ .

ca, dflysf] tflnsf / 5nkmnsf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v / sIffdf 5nkmn u/ .

	 lgisif{ M ju{sf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

4.	 ju{sf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{g\ .

	 tn lbOPsf k|To]s ju{ ABCD sf sf]0fx¿ gfkL tnsf] tflnsf e/ M -k|To]s lrqsf nflu 	
		  5'6\6f 5'6\6} tflnsfdf lbOP h:t} tLg tLgcf]6f tflnsf agfpm ._

	 lrq g+= 1 sf nflu M	

		  zLif{sf]0fsf] gfk      zLif{sf]0fsf ;xfos sf]0fx¿sf] gfk 	   kl/0ffd 

 	 	 ∠BAD = ......	 ∠BAO = ......	 ∠OAD = ......

	 	 ∠ADC = ......	 ∠ADO = ......	 ∠ODC = ......	

	 	 ∠DCB = ......	 ∠DCO = ......	 ∠OCB = ......

	 	 ∠ABC = ......	 ∠ABO = ......	 ∠OBC = ......

dflysf] tflnsfsf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{sf af/]df sIffdf 5nkmn u/ .

	 dflysf] ju{ ABCD df zLif{sf]0fx¿ ∠BAD nfO{ ljs0f{ AC n] cfwf u/]sf] 5 . zLif{sf]0f 	
	 ∠ADC nfO{ ljs0f{ BD n] cfwf u/]sf] 5 . zLif{sf]0f ∠DCB nfO{ ljs0f{ AC n] cfwf u/]sf]  
	 5 / zLif{sf]0f ∠ABC nfO{ ljs0f{n] BD cfwf u/]sf] 5 .

A

B C

DA

B C

D

O

A

B C

D

lrq g= 1 lrq g= 2 lrq g= 3

O O
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	 ca, ltd|f] lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/]/ x]/ .

	 lgisif{ M ju{sf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{g\ .

gf]6 M lzIfs;“u ;Nnfx u/L sfuh k6\ofpg] ljlwaf6 ju{sf u'0fx¿sf] vf]hL ug]{ cEof; u/ .

2.4	 ;dafx' rt'e'{h (Rhombus) sf u'0fx¿sf] vf]hL

	 tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

	 -s_	 ;dafx' rt'e'{h eg]sf] s] xf] <

	 -v_	 s'g} Pp6f ;dafx' rt'e'{h agfO{ To;sf] gfds/0f u/ .

	 -u_	 ;dafx' rt'e'{hsf u'0fx¿ s] s] x'g ;Snfg\ < ;fyL;“u 5nkmn u/ .

	 cf;Gg e'hfx¿ a/fa/ ePsf] ;dfgfGt/ rt'e'{hnfO{ ;dafx' rt'e'{h (Rhombus) elgG5 . 

	 ;dafx' rt'e'{hdf ;dfgfGt/ rt'e'{hsf ;a} u'0fx¿ x'G5g\ . 

	 ca dflysf] ;dafx' rt'e'{hsf] kl/efiff / dfly ;dfgfGt/ rt'e'{h, cfot / ju{sf  
	 u'0fx¿sf] vf]hL ug]{ lj|mofsnfksf cfwf/df ;dafx' rt'e'{hsf lgDgfg';f/sf u'0fx¿sf]  
	 vf]hL ug]{ k|of; u/ . -lrq agfP/ tyf sfuh k6\ofP/_
	 ;dafx' rt'e'{hsf u'0f tyf ljz]iftfx¿

	 1.	 ;dafx' rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .

	 2.	 ;dafx' rt'e'{hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

	 3.	 ;dafx' rt'e'{hsf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

	 4.	 ;dafx' rt'e'{hsf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{ .	

	 dflysf ;dafx' rt'e'{hsf 1 / 2 gDa/sf u'0f tyf ljz]iftfx¿nfO{ ;dfgfGt/ rt'e'{h 		
	 u'0fx¿sf] k/LIf0fsf cfwf/df vf]hL÷k/LIf0f u/]/ lzIfsnfO{ b]vfpm .

3.	 ;dafx' rt'e'{hsf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

	 tn lbOPsf k|To]s ;dafx' rt'e'{h ABCD sf lgDg efux¿ gfk]/ tnsf] tflnsf e/ M 

A

B C

DA

B C

D

O

A

B C

D

lrq g= 1 lrq g= 2 lrq g= 3

O O
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lrq	 ljs0f{ AC / BD sf efux¿sf] gfk   ljs0f{n] agfPsf sf]0fx¿sf] gfk	      kl/0ffd

	 AO	 OC	 BO	 OD	 ∠AOB	 ∠AOD	 ∠DOC  	∠COB
1.

2.

3.

	 dflysf tflnsfaf6 s] lgisif{ lgsfNg ;S5f} < n]v / sIffdf 5nkmn u/ .

	 lgisif{ M ;dafx' rt'e'{hsf ljs0f{x¿ k/:k/ ;dsf]0f x'g] u/L ;dlåefhg x'G5g\ .

4.	 ;dafx' rt'e'{hsf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{g\ .

	 tn lbOPsf k|To]s ;dafx' rt'e'{h ABCD sf lgDgfg';f/sf sf]0fx¿ gfkL tnsf] tflnsf e/ M 	
	 -k|To]s lrqsf nflu 5'6\6f5'6\6} tflnsfdf lbOP h:t} tLg tLgcf]6f tflnsf agfpm ._

	 lrq g= 1 sf nflu 

		  zLif{sf]0fsf] gfk     zLif{sf]0fsf ;xfos sf]0fx¿sf] gfk  		  kl/0ffd

 	 	 ∠BAD = ......	 ∠BAO = ......	 ∠OAD = ......	

	 	 ∠ADC = ......	 ∠ADO = ......	 ∠ODC = ......	

	 	 ∠DCB = ......	 ∠DCO = ......	 ∠OCB = ......

	 	 ∠ABC = ......	 ∠ABO = ......	 ∠OBC = ......

dflysf] tflnsfsf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{nfO{ sIffdf 5nkmn u/ .

	 dflysf] ;dafx' rt'e'{h ABCD df zLif{sf]0fx¿ ∠BAD nfO{ ljs0f{ AC n] cfwf u/]sf] 5 . 

	 zLif{sf]0f ∠ADC nfO{ ljs0f{ BD n] cfwf u/]sf] 5 . zLif{sf]0f ∠DCB nfO{ ljs0f{ AC n] cfwf  
	 u/]sf] 5 / zLif{sf]0f ∠ABC nfO{ ljs0f{ BD n] cfwf u/]sf] 5 .

	 ca, ltd|f] lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/]/ x]/ .

	 lgisif{ M ;dafx' rt'e'{hsf k|To]s ljs0f{n] zLif{sf]0fnfO{ cfwf u5{g\ .

gf]6 M lzIfssf] ;xof]udf sfuh k6\ofpg] ljlwaf6 ;dafx' rt'e'{hsf u'0fx¿sf] vf]hL ug]{ cEof; u/ .

A

B C

D
A

B C

D

lrq g= 2
lrq g= 3

O O

A

B C

D

O

lrq g= 1
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cEof; 2.2

1.	 tnsf egfO ;To 5g\ jf 5}gg\, 5'6\ofpm M

	 -s_ ;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .

	 -v_ cfotsf ;a} u'0fx¿ ;dfgfGt/ rt'e'{hdf klg x'G5g\ .

	 -u_ ju{sf ;a} u'0fx¿ cfotdf klg x'G5g\ .

	 -3_ ;dafx' rt'e'{hsf ;a} u'0fx¿ cfotsf u'0f;“u ldN5g\ .

2.	 ;dfgfGt/ rt'e'{hsf s'g s'g u'0fx¿ cfot;“u ldN5g\ < pbfx/0f;lxt lrq agfP/ b]vfpm .

3.	 ;dafx' rt'e{'h / ju{sf u'0fx¿df s] km/s 5 < lrq / pbfx/0f;lxt k'li6 u/ .

4.	 tnsf] tflnsfdf k|To]s rt'e'{hsf u'0fx¿sf] ;"rL tof/ kf/ . k|To]ssf ;dfg / c;dfg  
	 u'0fx¿ 5'6\ofP/ n]v M

	 j|m=;=	 ;dfg÷c;dfg u'0f	 ;dfgfGt/ rt'e'{h	 cfot	 ju{    ;dafx' rt'e{'h

	 1.	 ;dfg u'0f  

	 2.	 c;dfg u'0f

5.	 4cm Pp6f e'hf ePsf] ju{ agfO{ o;sf s'g} b'O{cf]6f u'0fx¿sf] vf]hL u/L b]vfpm .

6.	 Pp6f e'hfsf] gfk 4.5cm ePsf] Pp6f ;dafx' rt'e'{h agfO{ To;sf s'g} b'O{cf]6f u'0fx¿sf] 
vf]hL u/L b]vfpm .
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2.3		 rt'e'{hsf] /rgf (Construction of Quadrilateral)

1. cf;Gg e'hf / ltgLx¿larsf] sf]0f lbP/ ;dfgfGt/ rt'e{hsf] /rgf

pbfx/0f 1 

cf;Gg e'hfx¿sf] gfk j|mdzM 6cm / 5.4cm tyf ltgLx¿larsf] sf]0f 120° ePsf] ;dfgfGt/ 
rt'e'{hsf] /rgf u/ .

;dfwfg 

1.	 Pp6f PQ = 6cm ePsf] /]vfv08 lvr .

2. 	 laGb' P df sDkf;sf] ;xfotfn] 120° 

sf] sf]0f lvr .

3.	 120° sf] sf]0f agfpg] /]vfdf P af6 
5.4cm sf6]/ laGb' R kQf nufpm .

4.	 R af6 6cm / Q af6 5.4cm rfk 
lnO{ cfk;df sf6]/ laGb' S kQf 
nufpm .

5.	 Q / S tyf R / S hf]8 .

	 ca cfjZos ;dfgfGt/ rt'e'{h 
PQSR tof/ eof] .

2.	 cf;Gg e'hfx¿sf] gfk lbP/ cfotsf] /rgf 

pbfx/0f 2   

Pp6f cfot EFGH lvr, h;df EF = 4.5cm / EH = 2cm 5 .

;dfwfg M /rgf ug]{ tl/sf 

1.	 ;j{k|yd cfwf/ /]vf EF = 4.5cm lvr .

2.	 sDkf; / ?n/sf ;xfotfn] laGb'' E df 	
	 90° sf] sf]0f lvr .

3.	 laGb' E df 90° sf]0f agfpg] /]vfdf 2cm 	
	 gfk]/ laGb' H kQf nufpm .

4.	 laGb' H af6 4.5cm sf] rfk F af6 2cm sf] rfk lnO{ cfk;df sf6]/ laGb' G kQf nufpm .

5. 	 laGb' G / H tyf F / G hf]8 . 

	 ca, cfjZos cfot EFGH tof/ eof] .

P
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3.	 e'hf / sf]0fsf] gfk lbP/ ;dafx' rt'e'{hsf] /rgf

pbfx/0f 3	

;d:of M e'hfx¿ 4.5cm / cf;Gg e'hfx¿n] agfPsf] Pp6f sf]0f 45° ePsf] Pp6f ;dafx' rt'e'{hsf] 
/rgf u/ .

;dfwfg M /rgf ug]{ tl/sf

1.	 ;j{k|yd s'g} cfwf/ /]
vf QR = 4.5 cm x'g] u/L 
Pp6f /]vfv08 lvr .

2.	 laGb' Q df sDkf; / ?n/
sf] k|of]u u/L 45° sf] sf]0f 
/rgf u/ .

3.	 laGb' Q sf] 45° sf]0f agfpg] /]vdf 4.5cm gfk]/ laGb' T kQf nufpm .

4.	 laGb' R / T af6 4.5cm s} rfkx¿ lnP/ cfk;df sf6]/ laGb' S kQf nufpm .

5.	 T / S tyf S / R hf]8 .

	 ca cfjZos ;dafx' rt'e'{h QRST tof/ eof] .

cEof; 2.3

1.	 tnsf k|To]s cj:yfdf ;dfgfGt/ rt'e'{h EFGH sf] /rgf u/ M

	 -s_	 EF = 4cm, EH = 5cm / ∠E = 60°	 -v_ HG = 6cm, FG = 6.5cm / ∠G = 45°

2.	 s'g} b'O{ cf;Gg e'hfx¿larsf] sf]0f lgDgfg';f/ ePsf] ;dfgfGt/ rt'e'{h /rgf ug]{ ;d:of 

agfpm . k|To]s ;d:ofaf6 ;dfgfGt/ rt'e'{hsf] /rgf u/ .

	 -s_ 75°	 -v_ 30°	 -u_ 105°	 -3_ 135°	 -ª_ 15°

3.	 tnsf k|To]s cj:yfdf sDkf;sf] k|of]u u/L cfotsf] /rgf u/ M

	 -s_ cf;Gg e'hfx¿ 6cm / 5cm

	 -v_ cf;Gg e'hfx¿ 4.8cm / 3.2cm

4.	 cf;Gg e'hfx¿sf] gfk lbOPsf s'g} 2 cf]6f cfotsf] /rgf ug]{ ;d:of agfpm .  

;f]cg';f/sf cfotsf] /rgf u/ .

5.	 tnsf k|To]s cj:yfdf sDkf; / ?n/sf] k|of]u u/L ;dafx' rt'e'{hsf] /rgf u/ M

	 -s_ k|To]s e'hfx¿ 5cm / cf;Gg e'hfx¿n] agfPsf] sf]0f 60°
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	 -v_ k|To]s e'hfx¿ 4.5cm / cf;Gg e'hfx¿n] agfPsf] sf]0f 105°

	 -u_ k|To]s e'hfx¿ 6.4cm / cf;Gg e'hfx¿n] agfPsf] sf]0f 135°

6.	 cf;Gg e'hfx¿n] agfPsf] sf]0f lgDgfg';f/ ePsf km/s km/s ;dafx' rt'e'{hsf /rgf ug]{  
	 4 cf]6f ;d:of agfpm . k|To]s ;d:ofaf6 ;dafx' rt'e'{hsf] /rgf u/ M

	 -s_ 90°				   -v_ 120°		

	 -u_ 75°				   -3_ 15°

7.	 dfly k|Zg g+= 1 b]lv 6 ;Dd lbOP h:t} u/L Ps Ps cf]6f yk ;d:of agfpm÷vf]h . cfk}“mn]  
	 ;dfwfg u/ . ;fyL;“u cfk;df ;f6]/ ;dfwfg u/ . cfk\mgf] / ;fyLsf] ;dfwfgnfO{ t'ngf  
	 u/]/ x]/ / 5nkmn u/ .



28	 ul0ft, sIff – &	

2.4	lgoldt ax'e'h (Regular Polygon)
1. 	 ax'e'hsf leqL / aflx/L sf]0fx¿

	 tn lbOPsf ax'e'h;DaGwL wf/0ffx¿ tyf lj|mofsnfkdf 5nkmn u/ M

	 -s_	 ax'e'h eg]sf] s] xf] < n]v .
	 -v_	 s'g} tLgcf]6f ax'e'hsf] lrq n]v]/ b]vfpm .
	 -u_	 lgoldt ax'e'h / ;fdfGo ax'e'hdf s] km/s 5 <
	 -3_	 s:tf] ax'e'hnfO{ lgoldt ax'e'h elgG5 <
	 -ª_	 s'g} b'O{cf]6f lgoldt / clgoldt ax'e'hsf] lrq sf]/]/ b]vfpm .
  tLg jf tLgeGbf a9L e'hfx¿n] ag]sf] ;/n aGb ;dtnLo cfs[ltnfO{ ax'e'h (Polygon) elgG5 .
 	ax'e'hsf ;a} e'hfx¿ a/fa/ 5g\ / leqL sf]0fx¿ klg a/fa/ 5g\ eg] To:tf] ax'e'hnfO{ 	
	 lgoldt ax'e'h (Regular polygon) elgG5 . 
 	lgoldt ax'e'hsf pbfx/0f ;dafx' lqe'h, ju{ cflb x'g\ .

tnsf lrqx¿df k|To]s ax'e'hx¿sf Pp6f e'hfnfO{ Psftkm{ laGb' Y ;Dd nDAofp“bf ag]sf 
sf]0fx¿nfO{ 5fof kf/]/ 5'6\ofOPsf] 5 . 
lrqsf cfwf/df tnsf k|Zgx¿sf] hjfkm b]pm M 

1.	 tnsf lrqx¿ s] s]sf x'g\ < gfd n]v .
2. 	 lqe'h ABC sf] leqL sf]0f / aflx/L sf]0fsf] gfd n]v . hDdf sltcf]6f leqL sf]0f 5g\ <
3. 	 lrq 3 sf] HIJKL s]sf] lrq xf] < o;sf leqL / aflx/L sf]0fsf] gfd n]v .

lrq g= 1 lrq g= 2 lrq g= 3 lrq g= 4

	 dflysf lrqx¿ j|mdzM lqe'h, rt'e{'h, k~re'h, if8\e'hsf lrqx¿ x'g\ . lrq 3 sf] lrq 
HIJKL k~re'h xf] . o;df 5 cf]6f sf]0f / 5 cf]6f e'hfx¿ 5g\ . o;sf leqL sf]0fx¿ ∠IHL, 

∠HLK, ∠LKJ, ∠KJI / ∠JIH 5g\ . o; k~re'h HIJKL sf] Pp6f e'hf IJ nfO{ laGb' Y 
;Dd nDAofp“bf ag]sf] kjy k~re'h HIJKL sf] aflx/L sf]0f xf] . 

ax'e'hsf e'hfx¿n] leqk6\l6 agfPsf sf]0fx¿nfO{ leqL sf]0fx¿ (Interior Angles)  
elgG5 . s'g} klg ax'e'hsf] Pp6f e'hfnfO{ nDAofp“bf aflx/k6\l6 ag]sf] sf]0fnfO{ aflx/L sf]0f  
(Exterior Angles) elgG5 .

4. 	 dflysf k|To]s lrqdf leqL / aflx/L sf]0f 5'6\ofP/ n]vL sIffdf 5nkmn u/ .
5.	 dflysf k|To]s lrqsf e'hfx¿ j|mdzM BA, ED, IH / NM nfO{ nDAofP/ laGb' X ;Dd  
	 k'¥ofpm . ca aGg] k|To]s lrqsf leqL / aflx/L sf]0fx¿ 5'6\ofP/ n]v .
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2. 	 ax'e'hsf leqL sf]0fx¿ / ltgLx¿sf] gfk

tn lbOPsf lrqx¿ / tflnsf cEof; k'l:tsfdf ;f/ . k|To]s lrqdf lbP h:t} ljs0f{x¿ /rgf u/ / tflnsfdf e/ M

j|m;=	       ax'e'hsf] gfd	 e'hfsf] 	 lqe'hsf] ;ª\Vof	 leqL sf]0fsf] hf]8 

			   ;ª\Vof

	 lqe'h		  3	 1 = 3 -2	 180° = 180° x ( 3 - 2)

	 (Triangle)

	
	 rt'e'{h		  4	 2 = 4 - 2	 360° = 180° x (4 - 2)

	 (Quadri lateral)

	
	 k~re'h		  5	 3 = 5 - 2	 540° = 180° x (5-2)

	 (Pentagon)

	

	 if8\e'h			 
	 (Hexagon)

	

	 ;Kte'h
	 (Heptagon)

	

	 ci6e'h
	 (Octagon)
	

	 .............		  n	 n-2	 180° x (n-2)

-s_	 dflysf] lrqdf rt'e'{h DEFG nfO{ ljs0f{ DF n] sltcf]6f lqe'hdf ljefhg u/]sf] 5 <
-v_ 	rt'{e'h DEFG sf leqL sf]0fx¿sf] of]ukmn slt x'G5 < s;/L <
-u_ 	lrqdf k~re'h HIJKL df slt cf]6f lqe'hx¿ 5g\ <
-3_ 	k~re'h HIJKL sf leqL sf]0fx¿sf] of]ukmn slt x'G5 <

1.

2.

3.

4.

5.

6.

7.
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-ª_ 	dflysf 5nkmnsf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v . 
-r_ 	s] ltd|f] lgisif{ tn lbOPsf] lgisif{;“u ldN5 < t'ngf u/]/ x]/ .
	 1. rt'{e'hsf leqL sf]0fx¿sf] of]ukmn = 2 x -lqe'hsf] leqL sf]0fsf] of]ukmn_ = 2 x 180° = 360°

	 2. k~re'hsf] leqL sf]0fx¿sf] of]ukmn = 3 x -lqe'hsf leqL sf]0fsf] of]ukmn_ = 3 x 180° = 540°

-5_ 	s] dflys} tl/sfaf6 cGo ax'e'hx¿, if8\e'h, ;Kte'h, ci6e'hsf leqL sf]0fx¿sf] of]ukmn  
	 lgsfNg ;S5f} < k|of; u/L x]/ .
-h_ 	dflysf lj|mofsnfksf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v . 

lgisif{ M ax'e'hsf leqL sf]0fx¿sf] of]ukmn = 180° x -e'hfx¿sf] ;ª\Vof - 2) = 180° x (n - 2)   x'G5 .

3. 	 lgoldt ax'e'hx¿sf] leqL sf]0fsf] gfk

	 xfdLn] s'g} klg ax'e'hsf] leqL sf]0fsf] of]ukmn = 180° x (n - 2) x'G5 eGg] s'/f kQf 
nufPsf	 5f}“ . ca xfdL lgoldt ax'e'hsf] k|To]s leqL sf]0f kTtf nufpg] k|of; u/f}“ .

-s_ 	olb lgoldt ax'e'hsf] e'hfsf] ;ª\Vof = n 5 eg] lgoldt ax'e'hsf] leqL sf]0fsf] of]ukmn = 

180° x (n - 2) x'G5 . 
-v_ 	k|To]s ax'e'hdf e'hf / sf]0fsf] ;ª\Vof a/fa/ x'G5g\ . To;}n] n cf]6f e'hf ePsf] lgoldt 		

ax'e'hdf n cf]6f leqL sf]0fx¿ x'G5g\ .
	 To;}n] n e'hf ePsf] lgoldt ax'e'hsf] k|To]s leqL sf]0f = leqL sf]0fsf] of]u  
								           	    e'hfx¿sf] ;ª\Vof 

 x'G5 .

ctM olb lgoldt ax'e'hsf] k|To]s leqL sf]0f x / e'hfx¿sf] ;ª\Vof n 5 eg],

k|To]s leqL sf]0f  x'G5 . 

	 tnsf] pbfx/0f cWoog u/L 5nkmn u/ . cfk"mn] klg pbfx/0fsf ;d:of ;dfwfg ug]{  
	 k|of; u/ .

pbfx/0f 1 	

lgoldt k~re'hsf] leqL sf]0fsf] dfg lgsfn . 

;dfwfg

oxf“ lgoldt k~re'hdf e'hfsf] ;ª\Vof (n) = 5

					       leqL sf]0f (x) = ? 

;"qcg';f/, ax'e'hsf] leqLsf]0f 

cyjf	 	  

t;y{, lgoldt k~re'hsf] k|To]s leqL sf]0fsf] dfg 108° x'G5 .
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4. 	 lgoldt ax'e'hsf] aflx/L sf]0fsf] gfk

	 xfdLn] lgoldt ax'e'hsf] leqL sf]0fsf] gfk lgsfNg]  
	 tl/sf / ;"q kQf nufof } “  . ca xfdL lgoldt  
	 ax'e'hsf] aflx/L sf]0f kQf nufpg] tl/sf / o;sf] ;"q  
	 kTtf nufpg] k|of; u/f}“ . 
	 ;“u}sf] lrq Pp6f lgoldt ax'e'hsf] lrq xf] . o;df  
	 e'hf GF nfO{ laGb' P ;Dd nDAofp“bf aGg] aflx/L sf]0f 	 	
	 ∠PFE = y dfgf}“ . To:t} y sf] cf;Gg sf]0f ∠GFE = x dfgf}“ .
	 ca, x + y = ∠GFP -l;ª\uf] 6'j|]m tYo_
	 cyjf, x + y = 180° -∠GFP ;/n sf]0f ePsfn]_

	 cyjf, y= 180 - x = 180    

	
	  dflysf] lj|mofsnfkaf6 s] lgisif{ lgsfNg ;S5f} < n]v .

lgisif{ M lgoldt ax'e'hsf] aflx/L sf]0f  x'G5, hxf“ n = ax'e'hsf e'hfx¿sf] ;ª\Vof 5 .

tnsf] pbfx/0f cWoog u/L 5nkmn u/ . cfk"mn] klg pbfx/0fsf ;d:of ;dfwfg ug]{ k|of; u/ .

pbfx/0f 2		 lgoldt if8\e'hsf] aflx/L sf]0f kTtf nufpm .
;dfwfg

oxf“, lgoldt if8\e'hsf] e'hfsf] ;ª\Vof (n) = 6 

aflx/L sf]0f (y)= ?

;'qfg';f/, lgoldt ax'e'hsf] aflx/L sf]0f  

t;y{, lgoldt if8\e'hsf] aflx/L sf]0f = 60° x'G5 .

cEof; 2.4

1. 	 tn lbOPsf lgoldt ax'e'hsf] leqL sf]0fsf] ;"q k|of]u u/L gfk kQf nufpm M

	 -s_ 	lqe'h (Triangle)	 -v_ 	rt'e'{h (Quadrilateral)	-u_ 	k~re'h (Pentagon)

	 -3_ 	if8\e'h (Hexagon)	 -ª_ 	ci6e'h (Octagon)	 -r_ 	gje'h (Nonagon)

	 -5_ 	bze'h (Decagon)	 -h_ 	åfbze'h (Dodecagon)

2. 	 tn lbOPsf k|To]s lgoldt ax'e'hsf] aflx/L sf]0fsf] ;"q k|of]u u/L gfk kQf nufpm M

	 -s_ 	lqe'h (Triangle)	 -v_ 	rt'e'{h (Quadrilateral)	-u_ 	k~re'h (Pentagon)

360 360( ) 60
6

y
n
° °

= = = °
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	 -3_ 	if8\e'h (Hexagon)	 -ª_ 	ci6e'h (Octagon)	 -r_ 	gje'h (Nonagon)

	 -5_ 	bze'h (Decagon)	 -h_ 	åfbze'h (Dodecagon)

3. 	 tn lbOPsf ax'e'hx¿df X sf] dfg kQf nufpm M

4. 	 lqe'h XYZ sf] Pp6f e'hf YZ nfO{ P ;Dd nDAofOPsf] 5 .
	 -s_	 ∠XZP + ∠XZY = ? 
	 -v_	 ∠XZP = ? 

	 -u_ 	∠X + ∠Y = ?

	 -3_	 ∠XYZ = ? 

	 -ª_ 	 ∠YXZ = ?	
	 -r_ 	s] ∠X / ∠Y sf] of]ukmn;“u ∠XZP  

	sf] gfk a/fa/ 5 <
	 -5_	 -r_ sf cfwf/df s] lgisif{ lgsfNg 		  	

;S5f} < n]v .
	 -h_ 	olb e'hf ZX nfO{ R ;Dd nDAofOof]  

	eg] ∠RXY s'g s'g sf]0fsf] of]ukmn;“u a/fa/ x'G5 . 
	 -em_ 	e'hf XY nfO{ Q ;Dd nDAofp“bf ∠YXZ + ∠XZY s'g sf]0f;“u a/fa/ x'G5 <

-s_ 

x

30° 100°

100°

A B

C
D

E  

-v_ 

58°

30° x

A

B D

C
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PsfO 3	;d¿ktf / cg'¿ktf (Similarity and Congruency) 

3.1 	;d¿k / cg'¿k cfs[ltsf] kl/ro

	 (Introduction of Similar and Congruent Figures)

1. 	 ;d¿k cfs[ltx¿ (Similar Figures)

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ 	lbOPsf hf]8L lrqx¿ cWoog u/ . s] 
;dfgtf 5 < n]v / ;fyL;“u 5nkmn 
u/ .

-v_ 	lbOPsf k|To]s hf]8L lrqx¿ -6«]l;ª  
k]k/sf] ;xfotfn]_ sfkLdf agfpm .

-u_	 Pp6f 7'nf] lrqnfO{ csf]{ hf]8L lrq;“u 
vK6\ofpm -dfly /fv_ / t'ngf u/L x]/ .

-3_	 lgisif{nfO{ n]v / ;fyL;“u 5nkmn u/ .
	 lbOPsf lrqx¿df k|To]s hf]8L lrqx¿ 

p:t} cfsf/sf 5g\ . t/ b'j} hf]8L lrqx¿ 
;fgf 7'nf tyf km/s km/s gfksf 5g\ . 
o:tf lrqx¿nfO{ ;d¿k lrq jf ;d¿k 
cfs[ltx¿ elgG5 .

pbfx/0f 1

lrq 3.1 df b'O{cf]6f kftsf cfs[ltx¿ 5g\ . oL 
lrqx¿ p:t} cfsf/sf 5g\ . t/ logLx¿ Ps 
csf{df ;fgf 7'nf cyf{t\ cfsf/df km/s 5g\ . 

-ª_ 	To:t} lrq 3.2, 3.3 / 3.4 sf k|To]s hf]8L 
lrqx¿df s] s] ;dfgtf / s] s] km/s 
5g\ < n]v / ;fyL;“u 5nkmn u/ .

-r_ 	dflysf ;Dk"0f{ lj|mofsnfkx¿sf cfwf/df 
;d¿k cfs[ltsf] kl/efiff n]v . cfkm"n] n]
v]sf] kl/efiffnfO{ ;fyL ;d"x tyf sIffdf 
5nkmn u/ . s] ltdLn] 5nkmn u/L n]v]sf] kl/efiff tnsf] kl/efiff;“u ldN5 < t'ngf u/L x]/ .

p:t} cfsf/ t/ km/s gfk ePsf cfs[ltx¿nfO{ ;d¿k cfs[ltx¿ elgG5 .

X

Y ZB C

A

I

J K

L
E

F

H

G

lrq g+= 3.1

lrq g+= 3.2

lrq g+= 3.3

lrq g+= 3.4
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2.	 cg'¿k cfs[ltx¿ (Congruent Figures) 

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_	 lbOPsf hf]8L lrqx¿ cWoog u/ . s] s] s'/fdf ;dfgtf 5 < n]v / ;fyL;“u 5nkmn u/ .

-v_	 lbOPsf k|To]s hf]8L lrqx¿nfO{ sfkLdf 
agfpm . -6]«l;ª k]k/sf] ;xfotfn]_ cfk"mn] 
agfPsf tL k|To]s hf]8L lrq sf6 cyjf 
kmf]6f]skL u/ . Pp6f lrqdfly csf]{ hf]8L 
lrq /fv / t'ngf u/L x]/ . lgisif{nfO{ 
sfkLdf n]v / ;fyL;“u 5nkmn u/ .

	 lbOPsf lrqx¿df k|To]s hf]8L lrqx¿ p:t}  
	 cfsf/sf 5g\ . To:t} k|To]s hf]8L lrqx¿  
	 gfkdf klg a/fa/ 5g\ . o:tf lrqx¿nfO{  
	 cg'¿k cfs[lt -congruent figures_  
	 elgG5 .

pbfx/0f 2

dflysf] lrq 3.5 df b'j} lqe'hx¿sf cfs[ltx¿ 
x]bf{ p:t} cfsf/sf 5g\ . To:t} u/L b'j} lrqnfO{ 
Ps cfk;df vK6fO{ bf“h]/ x]bf{ laGb' A dfly laGb' 
X, laGb' B dfly laGb' Y / laGb' C dfly laGb' Z 
/x]sf x'G5g\ . To;}u/L lqe'h ABC sf /]vfx¿ 
lqe'h XYZ ;“u j|mdzM a/fa/ x'G5g\ . h:t}M  
AB = XY, BC = YZ / CA = ZX . 

-u_	 To:t} u/L lrqx¿ 3.6 / 3.7 sf k|To]s 
hf]8L lrqx¿df s] s] s'/fx¿df ;dfgtf 
5 < n]v / ;fyL;“u 5nkmn u/ . 

-3_	 dflysf ;Dk"0f{ lj|mofsnfkx¿sf cfwf/df cg'¿k cfs[ltsf] kl/efiff n]v . cfkm"n] n]v]sf]  
kl/efiffnfO{ sIffdf 5nkmn u/ . s] ltdLn] n]v]sf] 5nkmnaf6 k|fKt u/]sf] kl/efiff tnsf] 
kl/efiff;“u ldN5 < t'ngf u/]/ x]/ .

p:t} cfsf/ / pxL gfk ePsf lrqx¿nfO{ cg'¿k cfs[lt -congruent figures_ elgG5 .

lrq -h_

B C

A

Y Z

X

E

F

H

G

I

J

K

L

lrq g+= 3.5

lrq g+= 3.6

lrq g+= 3.7
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cEof; 3.1

-s_ 	tnsf lrqx¿df s'g s'g ;d¿k cfs[ltx¿ x'g\ < 

	 1. -c_					    -cf_

	 2. -c_					    -cf_	

	 3. -c_					    -cf_

	 4. -c_					    -cf_	

	 5. -c_					    -cf_

	 6. -c_					    -cf_

	 7. -c_					    -cf_

-v_ 	tnsf s'g s'g cg'¿k cfs[lt x'g\ < 

	 1. -c_					    -cf_

	 2. -c_					    -cf_	

	 3. -c_					    -cf_

	 4. -c_					    -cf_	

A B X Y

A B X Y
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	 5. -c_					    -cf_

	 6. -c_					    -cf_

	 7. -c_					    -cf_

	 8. -c_					    -cf_

-u_	 dflysf lrqx¿sf cfwf/df ;d¿k / cg'¿k lrqx¿ 5'6\ofP/ lrq;lxt ltgsf] j0f{g u/ .

-3_	 tn lbOPcg';f/ lrq sf]/ . tL lrqx¿ ;d¿k jf cg'¿k s] x'g\, 5'6\ofpm . 

	 1. b'O{cf]6f ju{x¿ Pp6f 4cm / csf]{ 3cm e'hf ePsf] 

	 2. b'O{cf]6f ;de'h lqe'hx¿ Pp6f 3cm / csf]{ 5cm e'hf ePsf] 

-ª_	 rf/ rf/cf]6f ;d¿k / cg'¿k cfs[ltx¿ lvr]/ b]vfpm . 

-r_	 tnsf egfOx¿dWo] l7s / a]l7s 5'6\ofpm M

	 1. ;a} ju{x¿ cg'¿k x'G5g\ . 

	 2. ;a} ju{x¿ ;d¿k x'G5g\ .

	 3. ;a} ;de'h lqe'hx¿ ;d¿k x'G5g\ .

	 4. ;a} ;de'h lqe'hx¿ cg'¿k x'G5g\ .

	 5. 3.5cm e'hf ePsf lqe'hx¿ cfk;df cg'¿k x'G5g\ .

	 6. 3cm e'hf ePsf] ;dlåjfx' lqe'h / 4cm e'hf ePsf] ;dafx' lqe'h cg'¿k x'G5g\ .

-5_	 ltd|f] 3/, ;d'bfodf kfOg] s'g} 5 cf]6f cg'¿k / ;d¿k cfs[ltx¿sf] gfd n]v .
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lrq g+= 4.2lrq g+= 4.1

PsfO 4		 j[Q (Circle)

4.1	 j[Q / o;sf ljleGg efux¿ (Circle and its Different Parts)

1. 	 j[Qsf] kl/ro (Introduction of Circle)

	 tnsf lj|mofsnfkx¿ ubf{ s]sf] lrq aGnf < 5nkmn u/ .

	 	 Pp6f l;Ssf lnP/ aflx/L 3]/f 6«]; ubf{ 
	 	 Pp6f r'/f lnP/ aflx/L 3]/f 6«]; ubf{
	 	 Pp6f sfutLnfO{ sf6]/ jl/kl/sf] 3]/fn] s:tf] cfsf/ b]vfp“5 <
	 	 Pp6f k]lG;n sDkf;n] Ps kmGsf] nufO{ lrq agfp“bf 
	 o;/L aGg] cfs[ltx¿nfO{ j[Q (circle) elgG5 .
	 bfof“sf] lrqdf OA, OB / OC sf] gfk n]pm / tnsf] tflnsf e/ M

 s] OA = OB = OC eof] <

dflysf] lrqdf OA = OB = OC =1cm 5 . o;/L aGg] lrq ABC j[Q 
(circle) xf] . j[Qsf] aflx/L 3]/f ABC s]Gb|laGb' O b]lv a/fa/ b'/Ldf 

kb{5 . o;nfO{ ;ª\s]tdf ABC n] hgfOG5 .    

s¬g} Pp6f lglZrt laGb¬af6 a/fa/ b'/Ldf kg]{ laGb'x¿sf] laGb'kynfO{ j[Q (circle) elgG5 .  

@= 	 j[Qsf ljleGg efux¿ (Different Parts of a Circle)

	 tnsf lj|mofsnfk u/ / ;fyL;“u 5nkmn u/ 

	 6]andf Pp6f 7'nf] cfsf/sf] sfuh /fv . tn lbOP h:t} u/L b'O{ v08 agfpm .

A

B

C
O

v08 1

sfuhsf] Pp6f v08sf] lardf kg]{ u/L tn 
lrq g+= 4.1 b]vfP h:t} u/L ylDkgdf wfufn] 
af“w]/ uf8 . wfufsf] csf]{ 5]p l;;fsnddf 
af“w]/ l;;fsndnfO{ 8f]/Ln] tlGsg] u/L  
jl/kl/ 3'dfpm .

v08 2

sfuhsf] csf]{ v08sf] lar efudf lrq g+= 4.2 
df b]vfP h:t} sDkf;sf] l;of]nfO{ s'g} Ps 7fp“df 
c8\ofP/ l;;fsnd ePsf] r'Rrf] 3'dfp“b} hfpm .

j|m=;+= 	 /]vfv08sf] gfk
	 1.	 OA = .........
	 2.	 OB = .........
	 3.	 OC = .........
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	 tnsf k|Zgx¿sf af/]df ;fyL;“u 5nkmn u/ M
	 1. 	 dflysf] lrq g+ 4.1 / 4.2 df s] s] ;dfgtf / s] s] km/s 5g\ <
	 2. 	 dfly k|Zg g+= 1 cg';f/ ag]sf b'j} lrqnfO{ s] elgG5 <
	 3. 	 pSt lrqdf ylDkg ufl8Psf] 7fp“ jf sDkf;sf] l;of] cl8Psf] 7fp“nfO{ s] elgG5 < 

ca tnsf] lrq / ljifo j:t' cWoog u/L j[Qsf efux¿ lrg 

1. 	 j[Qsf] s]Gb|laGb' (Centre)

	 s'g] klg j[Qsf] kl/lwsf] a/fa/ b'/Ldf kg]{  
	 j[Qleqsf] laGb'nfO{ j[Qsf] s]Gb|laGb' elgG5 .  

	 lrqdf ) j[Qsf] s]Gb|laGb' xf] . 

2.	 j[Qsf] cw{Jof; (Radius)

	 j[Qsf] s]Gb|laGb'af6 kl/lw;Dd lvlrPsf] /]vfv08nfO{ To; j[Qsf] cw{Jof; (radius)  
	 elgG5 . lbOPsf] j[Qdf OA, OC / OE ;a} cw{Jof;x¿ x'g\ . 

3. 	 j[Qsf] kl/lw (Circumference)

	 j[Qsf] jl/kl/sf] 3]/fnfO{ j[Qsf] kl/lw (circumference) elgG5 . lbOPsf] j[Qdf  
	 laGb'x¿ E, D, C, B / A hf]l8Psf] j[Qfsf/ 3]/f j[Qsf] kl/lw xf] .

4. 	 j[Qsf] hLjf (Chord)

	 j[Qsf] kl/lwsf s'g} b'O{ laGb'x¿ hf]8\g] /]vfv08nfO{ To; j[Qsf] hLjf (chord) elgG5 . lbOPsf]  
	 j[Qdf DC Pp6f hLjf xf] .

5. 	 j[Qsf] Jof; (Diameter)

	 j[Qsf] s]Gb|laGb' eP/ hfg] hLjfnfO{ To; j[Qsf] Jof; (diameter) elgG5 . lbOPsf] j[Qsf]  
	 lrqdf EB Pp6f Jof; xf] . 

6. 	 j[Qsf] If]qs (Sector)

	 b'O{cf]6f cw{Jof;sf] lardf k/]sf] If]qnfO{ To; j[Qsf] If]qs (sector) elgG5 . lbOPsf] 		

	 j[Qsf] lrqdf 5fof k/]sf] efu BOC Pp6f If]qs xf] . 

7. 	 cw{j[Q (Semi-circle)

	 j[Qsf] l7s cfwf efunfO{ cw{j[Q (semi-circle) elgG5 . lrqdf EDCB n] 3]l/Psf] j[Qsf] 		
	 efu cw{j[Q xf] . 

	 dflysf j[Qsf efux¿sf] kl/rosf cfwf/df lrq g+ 4.1 / 4.2 df s]Gb|laGb', cw{Jof;,  

	 kl/lw, hLjf, Jof;, If]qs / cw{j[Q agfP/ b]vfpm .

If]qs

kl/lw

lrq g+= 4.3
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cEof; 4.1

1. 	 ltd|f] jl/kl/ ePsf j:t'x¿dWo] j[Qsf] cfsf/ cfpg] s'g} 5 cf]6f j:t'x¿sf] gfd n]v .

2. 	 tnsf lrqx¿df j[Qsf ljleGg efux¿ 5'6\ofP/ b]vfpm M

X Y

A B

C

O

M

N

O P

Q	 -s_							     -v_

3. 	 cw{Jof; eg]sf] s] xf], lrq agfP/ b]vfpm .

4. 	 j[Qsf] cw{Jof; / Jof;df s] km/s 5, lrq;lxt km/s 5'6\ofpm / logLx¿larsf] ;DaGw  

	 kTtf nufpm .

5. 	 hLjf eg]sf] s] xf], hLjf / Jof;df s] km/s 5, lrq;lxt pNn]v u/ .

6.	 s] ;a} hLjf Jof; x'g ;S5g\, lsg <

7. 	 Pp6f j[Qsf] lrq agfO{ j[Qsf ljleGg efux¿ 5'6\ofP/ b]vfpm .
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PsfO 5 		  7f]; cfj[mlt (Solid Figure)

5.1		 6]6«fx]8«g, cS6fx]8«g, ;f]nL / a]ngfsf vf]j|mf gd'gfx¿

	 	 (Skeleton models of Tetrahedron, Octahedron, Cone & Cylinder)

1.	 6]6«fx]8«g / o;sf] gd'gf

lbOPsf] HofldtLo cfs[lt 6]6«fx]8«gsf] xf] . 6]6«fx]8«g Pp6f lgoldt HofldtLo 7f]; 
cfs[lt xf] . o;sf k|To]s ;txx¿ ;dafx' lqe'haf6 ag]sf x'G5g\ . o;df hDdf 
4 cf]6f ;txx¿ x'G5g\ . o;sf 4 cf]6f zLif{laGb' / 6 cf]6f lsgf/f x'G5g\ .

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ 

-s_ 	tnsf] 6]6«fx]8«gsf] hfnL / gd'gf cWoog u/L 5nkmn u/ M

-v_	6]6«fx]8«gsf gd'gfsf cfwf/df tnsf k|Zgx¿df 5nkmn u/ .

	 1. 	6]6«fx]8«g lgoldt 7f]; j:t' jf clgoldt 7f]; j:t' s'g xf] <

	 2.	6]6«fx]8«gsf k|To]s ;txsf lsgf/f gfk / gfd n]v . s] ;a} lsgf/f a/fa/ 5g\ <

	 3.	 6]6«fx]8«gsf k|To]s ;txsf cfsf/ s:tf x'G5g\ < s] k|To]s ;tx ;dafx' lqe'h cfsf/sf 5g\ <

	 4.	o:tf ;txx¿ sltcf]6f 5g\ <

-u_ 	dflysf] hfnL agfpm jf 6]«l;ª u/ . o;af6 6]6«fx]8«g agfpg] cEof; u/ . 

-3_ 	h'; vfg] kfOk jf cGo :yfgLo ;fdu|L k|of]u u/L 6]6«fx]8«g agfO{ sIffdf 5nkmn u/L  
	 k|bz{g u/ .

2= 	 cS6fx]8«g / o;sf gd'gfx¿ (Octahedran and its Skeleton Models)

lbOPsf] HofldtLo lrq cS6fx]8«g xf] . cS6fx]8«g Pp6f lgoldt 7f]; j:t' xf] . o;sf 
k|To]s ;txx¿ ;dafx' lqe'haf6 ag]sf x'G5g\ . o;df hDdf 8 cf]6f ;txx¿ x'G5g\ . 
o;df 6 cf]6f zLif{laGb' / 12 cf]6f lsgf/f x'G5g\ . 

hfnL gd'gf 

gf]6 M  6]6«fx]8«g, cS6fx]8«g, 3g, if8\e'h cflb h'; vfg] kfOksf ;fy} dl;gf] lgufnf], 5\jfnL, af“;sf n6\7Lsf 6'j|mf 
cflb :yfgLo ;fdu|Lx¿af6 klg agfpg ;lsG5 . 
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tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ 

-s_ Pp6f cS6fx]8«gsf] vf]j|mf] gd'gf jf sfuhsf] gd'gf n]pm÷;ª\sng u/ / sIffdf 5nkmn u/ .

	 1.	 cS6fx]8«g lgoldt 7f]; j:t' jf clgoldt 7f]; j:t' s'g xf] <

	 2.	 cS6fx]8«gsf k|To]s ;txsf lsgf/f gfk / gfk n]v . s] ;a} lsgf/f a/fa/ 5g\ <

	 3.	 cS6fx]8«gsf k|To]s ;tx (faces) s:tf cfsf/sf 5g\ < s] k|To]s ;tx ;dafx' lqe'h 	
		  cfsf/sf 5g\ <

	 4.	 o:tf ;txx¿ sltcf]6f 5g\ <

	 5.	 cS6fx]8«gdf sltcf]6f zLif{laGb' / lsgf/f 5g\ < 

dflysf lj|mofsnfkaf6 s] lgisif{ lgsfNg ;S5f}, n]v . 

-v_ 	tnsf] cS6fx]8«gsf] hfnL / gd'gf cWoog u/L 5nkmn u/ M

-u_ 	dflysf] hfnL agfpm . 6]«l;ª u/ . o;af6 cS6fx]8«g agfO{ sIffdf k|:t't u/L 5nkmn u/ .

-3_ 	h'; vfg] kfOk, 5\jfnL jf cGo :yfgLo ;fdu|L k|of]u u/L cS6fx]8«g agfO{ sIffdf k|bz{g u/L  
	 5nkmn u/ .

3.	 lgoldt ax'e'hsf s]xL dxŒjk"0f{ tYox¿

	 lgoldt ax'e'hx¿sf s]xL ljz]iftfx¿ tn lbOPsf 5g\, cWoog u/L 5nkmn u/ . 

	 -s_ lgoldt ax'e'hsf ;a} ;tx jf df]x8f (faces) cg'¿k x'G5g\ .

	 -v_ lgoldt ax'e'hsf s'g} b'O{cf]6f ;txx¿ hf]8\g] /]vfv08nfO{ lsgf/f (edge) elgG5 .   

	 -u_ lgoldt ax'e'hsf 3 jf 3 eGbf a9L lsgf/f ldn]/ Pp6f zLif{laGb' (vertex) ag]sf]  
		  x'G5 .

hfnL
gd'gf 
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-3_ 	6]6«fx]8«g, x]S;fx]8«g / cS6fx]8«gsf gd'gfx¿ n]pm / tnsf] tflnsfdf lbOPsf tYox¿ t'ngf 

u/L x]/ M

	  j|m=;+=	 lgoldt ax'e'h 	 zLif{ljGb'	 lsgf/f	 ;tx	 ;txsf] cfs[lt	 V, E / F 
		  (Regular Polyhedran)	  (Vertices (V)	 Edges (E)	 Faces (F)	 Figure of Face	 sf] ;DaGw

	  1.	 6]6«fx]8«g	 4	 6	 4	 ;dafx' lqe'h	 4 - 6 + 4 =2

	  2.	 x]S;fx]8«g -if8\d'vf_	 8	 12	 6	 ju{	 8 - 12 + 6 = 2

	  3.	 cS6fx]8«g	 6	 12	 8	 lqe'h	 6 -12 + 8 = 2

	  4.	 s'g} klg lgoldt ax'e'h	 V	 E	 F		  V - E + F = 2

dflysf] tflnsfaf6 s] lgisif{ lgsfNg ;lsPnf < 5nkmn u/ / n]v .

4.	 ;f]nL / o;sf] gd'gf (Cone and its Skeleton Models)

	 tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_	 dflysf k|To]s cfs[lt s:tf cfsf/sf 5g\ < 

-v_	 k|To]s cfs[ltsf cfwf/x¿ s] cfsf/sf 5g\ <

-u_	 k|To]s cfs[ltsf] ;tx s:tf] cfsf/sf] 5 <

	 dflysf lrqx¿ ;a} ;f]nL (cone) sf lrqx¿ x'g\ . ;f]nLsf cfwf/x¿ j[Qfsf/ x'G5g\ . 
o;sf] ;tx jj|m ¿kdf /x]sf] x'G5 . t/ jj|m ;tx csf]{k6\l6 Pp6f laGb'df ldn]sf] 
x'G5 . 

-3_	 dfly h:t} ;f]nL cfsf/sf s'g} b'O{ j:t'x¿ hDdf u/ . o;sf ;tx / cfwf/sf af/]df 
5nkmn u/ . 

;f]nLsf s]xL ljz]iftfx¿

1. ;f]nL Pp6f 7f]; cfs[lt xf] . 

2. o;sf] cfwf/ j[Qfsf/ x'G5 .

3. o;sf] ;tx jj|m ¿kdf /x]sf] x'G5 .

4. t/ jj|m ;tx Pp6f laGb'df ldn]sf] x'G5 .
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-ª_ 	dflysf] 5nkmnsf cfwf/df ;f]nLsf] kl/efiff n]v / sIffdf 5nkmn u/ . s] ltd|f] kl/
efiff tnsf] kl/efiff;“u ldN5 < t'ngf u/ .

;f]nL (cone) Pp6f 7f]; cfs[lt xf], h;sf cfwf/ j[Qfsf/ eO{ ;tx jj|m ¿kdf /x]sf] x'G5 t/ 
jj|m ;tx Pp6f laGb'df ldn]sf x'G5g\ .

-r_	;f]nLsf] lgdf{0f

	 tnsf r/0fx¿sf cfwf/df Pp6f ;f]nLsf] lgdf{0f u/ M

	 1.	 lrq g+= 5.1 df h:t} u/L s'g} j[Q sf6 . To;df s'g} If]qs AOB lrx\g nufpm .

lrq g+= 5.1 lrq g+= 5.2 lrq g+= 5.4

	 2.	 If]qs AOB nfO{ lrq g+= 5.2 df h:t} u/L j[Qfsf/ sf6]/ x6fpm .

	 3. 	 lrq g+= 5.4 df h:t} u/L OA / OB nfO{ hf]8f}“ .

	 4.	 s]sf] lrq aGof], n]v .

5. 	 a]ngf / o;sf gd'gfx¿ (Cylinder and its skeleton models)

lrq g+= 5.3
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tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/

-s_ k|To]s cfs[ltx¿ cWoog u/L / tnsf k|Zgsf] pQ/ vf]h .

	 1. dfly lbPsf j:t'x¿ s:tf cfsf/sf 5g\ <

	 2. oL j:t'x¿sf cfwf/ s:tf cfsf/sf 5g\ <

	 dflysf j:t'x¿ a]ngf cfsf/sf 5g\ . logLx¿sf cfwf/x¿ j[Qfsf/ 5g\ . 

-v_	dfly lbOP h:t} a]ngf cfsf/sf j:t'x¿sf pbfx/0f lbg ;S5f} < n]v]/ 5nkmn u/ .

-u_	 s'g} 5 cf]6f a]ngfsf/ j:t'x¿ ;ª\sng u/ . ltgLx¿sf ;tx / cfwf/sf af/]df sIffdf 		
	 5nkmn u/ .

-3_	dflysf lj|mofsnfksf cfwf/df a]ngf jf a]ngfsf/ j:t'sf u'0fx¿ kTtf nufpm . tL  
	 tYox¿af/] ;fyL;“u 5nkmn u/ .
	 a]ngf jf a]ngfsf/ j:t'sf u'0fx¿ 

	 1. 	 a]ngf Ps 7f]; j:t' xf] .
	 2. 	 o;sf] cfwf/ j[Qfsf/ x'G5 .
	 3. 	 o;sf] ;tx jj|m x'G5 .
	 4. 	 a]ngfsf cfsf/sf j:t'x¿nfO{ a]ngfsf/ j:t' elgG5 . 
	 5. 	 a]ngfsf cfwf/x¿ cfk;df ;dfgfGt/ x'G5g\ .
-ª_ 	dfly plNnlvt tYox¿sf cfwf/df a]ngf jf a]ngfsf/ j:t'sf] kl/efiff n]v . cfk\mgf]  
	 kl/efiffnfO{ ;fyL;“u 5nkmn u/ .
s] ltd|f] kl/efiff tnsf] kl/efiff;“u ldN5 < t'ngf u/L x]/ .

cfwf/x¿ j[Qfsf/ / ;dfgfGt/ eO{ ;tx jj|m ;txsf ¿kdf /x]sf 7f]; j:t'x¿nfO{ a]ngf 
jf 	a]ngfsf/ j:t' elgG5 . cyjf
a]ngf Pp6f 7f]; j:t' xf], h;sf cfwf/x¿ j[Qfsf/ / ;dfgfGt/ tyf ;tx jj|m ;txsf ¿kdf 
/x]sf x'G5g\ .

-r_ a]ngfsf] vf]j|mf gd'gfsf] lgdf{0f

Pp6f cfotfsf/ sfuhsf] kfgf n]pm . To;nfO{ lbOPsf lrq tyf gd'gf lgdf{0fsf r/0fcg';f/ 		
agfp“b} hfpm M

	  	 cfotfsf/ sfuhnfO{ pq} b'O{cf]6f j[Qx¿sf] kl/lwdf kg]{ u/L a]/f}“ .

P S

RQ

P S

RQ

P S

Q R

P S

Q R
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	  	 sfuhsf wf/x¿nfO{ cfk;df l;wf x'g] u/L 6f“;f}“ .

	  	 ca s]sf] cfsf/ aG5 x]/f}“ / 5nkmn u/f}“ .

	  	 ca ag]sf] cfs[lt a]ngf xf] . a]ngf tof/ eof] .

	  	 s] o; a]ngfsf cfwf/x¿ ;dfgfGt/ 5g\ < 5nkmn u/ .

cEof; 5.1

1.	 6]6«fx]8«gsf] kl/ro b]pm .

2. 	 cS6fx]8«gsf] kl/ro b]pm .

3. 	 6]6«fx]8«gsf] hfnL, gd'gf / vf]j|mf] gd'gfsf] lrq agfpm .

4. 	 cS6fx]8«gsf] hfnL, gd'gf / vf]j|mf] gd'gfsf] lrq agfpm .

5. 	 lgoldt ax'e'hsf s'g} tLgcf]6f tYox¿ pNn]v u/ .

6. 	 6]6«fx]8«g, x]S;fx]8«g -if8\d'v_, 3g / cS6fx]8«gsf tYox¿nfO{ tnsf] tflnsfdf e/ M

	 j|m=;=	 lgoldt ax'e'h	 zLif{laGb' ;ª\Vof	 lsgf/fsf] ;ª\Vof	 ;txsf] ;ª\Vof	 ;txsf] cfs[lt  
		  (Regular polygon)	 Number of 	 Number of	 Number of	 Figure of 

			   Vertices (V)	 Edges (E)	 Faces (F)	 Surface

 1.	 3g (Cube)	

 2.	 if8\d'vf (Hexahedron)

 3.	 6]6«fx]8«g (Tetrahedron)

 4.	 cS6fx]8«g (Octahedron)

7. 	 ;f]nLsf] pbfx/0f;lxt kl/ro b]pm . gd'gf lrq klg agfpm .

8. 	 a]ngfsf] pbfx/0f;lxt kl/ro b]pm . gd'gf lrq klg agfpm .
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PsfO 6 lgb]{zfª\s (Co-ordinate)

6.1. n]vflrqdf lbOPsf laGb'x¿sf] lgb]{zfª\s
(Co-ordinate of the Given Points in Graphs)

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ .

1. rt'yf{+zx¿sf] kl/ro

;“u}sf n]vflrqdf,

b'O{ ;ª\Vof /]vfx¿ XOX' / YOY'

cfk;df nDa x'g] u/L laGb' O df
sfl6Psf 5g\ .

t];f]{ /]vf X'OX nfO{ X - cIf (X-axis) elgG5 .
To:t} 7f8f] /]vf YOY' nfO{ Y - cIf (Y-axis)

elgG5 . laGb' O nfO{ pb\ud laGb' (origin)

elgG5 . laGb' O nfO{ k|;ª\usf] laGb' (point of

Reference) elgG5 .

 lrqdf slt cf]6f If]qx¿ 5g\ < ltgLx¿sf] gfd n]v .

dflysf] lrqdf YOX, YOX', X'OY' / XOY' rf/ If]qx¿ -rt'yf+{z_ x'g\ .

If]q YOX nfO{ klxnf] rt'yf{+z, YOX' nfO{ bf];|f] rt'yf{+z, X'OY' nfO{ t];|f] rt'yf{+z / XOY'

nfO{ rf}yf] rt'yf{+z elgG5 .

2.  n]vflrqdf laGb'x¿sf] lgb]{zfª\s

ca xfdL n]vflrqdf rf/cf]6} rt'yf{+zsf laGb'x¿ j|mdzM A, B, C / D sf lgb]{zfª\sx¿
kQf nufpg sf]l;; u/f}“ .

-s_ laGb' A sf] lgb]{zfª\s

tnsf] lrqdf, X- cIfdf pb\ud laGb'sf] bfof“lt/ wgfTds ;ª\Vofx¿ n]lvPsf] 5 . To:t}
Y- cIfdf pb\ud laGb'af6 dflylt/ wgfTds ;ª\Vofx¿ n]lvPsf 5g\ . o;/L YOX If]qdf X

/ Y sf b'j} lgb]{zfª\sx¿ wgfTds x'G5g\ .

 laGb' A s'g r'tyf{+zdf k5{ <

 laGb' A sf] x- lgb]{zfª\s slt xf]nf  <

 To:t} laGb' A sf] y – lgb]{zfª\s slt xf]nf <

klxnf] rt'yf{+z
-±, ±_

bf];|f] rt'yf{+z
-—, ±_

t];|f] rt'yf{+z
-—, —_

rf}yf] rt'yf{+z
-±, —_

O
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ca A(x,y) sf] lgb]{zfª\s lgsfnf}“ M

lrqdf laGb' A af6 YY' ;Ddsf] b'/L 3 PsfO 5 .
To;}n] laGb' A sf] x - lgb]{zfª\s 3 x'G5 . To:t}
u/L laGb' A af6 XX' ;Ddsf] b'/L 5 PsfO
5 . To;}n] laGb' A sf] y- lgb]{zfª\s 5 5 . To;}n]
laGb' A sf] lgb]{zfª\s A(x,y) = A(3,5) x'G5 .

-v_ lj|mofsnfk -s_ sf cfwf/df laGb' B

sf] lgb]{zfª\s B(x,y) kQf nufpm .

-u_ s] laGb' C(x,y) sf] lgb]{zfª\s C(-4,-5)

x'G5 <

-3_ ca laGb' D sf] lgb]{zfª\s slt xf]nf <

lrqdf lbOPsf laGb'x¿sf lgb]{zfª\sx¿ lgDgfg';f/ x'G5g\ M

A(x,y) = A(3,5), B(x,y) = B(-2,4), C(x,y) = C(-4,-5)  / D(x,y) = D(4,-4) x'G5 .

o;/L X – cIf / Y – cIfsf ;ª\Vof /]vfx¿sf] dfgsf cfwf/df lbOPsf k|To]s laGb'x¿sf] (x,y)

lgb]{zfª\s lgsflnG5 .

s'g} klg laGb'sf] lgb]{zfª\sn] To; laGb'sf] cjl:yltnfO{ hgfp“bf x - lgb]{zfª\sn] pb\ud laGb'eGbf
slt PsfO bfof“ afof“ eGg] a'emfp“5 . To:t} y - lgb]{zfª\sn] pb\ud laGb'eGbf slt PsfO dfly jf
tn eGg] a'emfp“5 .

pbfx/0f 1

lbOPsf] lrqdf,

-s_ laGb'x¿ P, Q, R / S sf
lgb]{zfª\sx¿ kQf nufpm .

-v_ k|To]s laGb'x¿nfO{ j|mdzM hf]8\b}
hfpm . s]sf] lrq aGof] n]v .

;dfwfg

-s_ lrqdf laGb'x¿ P, Q, R / S sf
lgb]{zfª\sx¿ lgDgfg';f/ 5g\ M

P sf] lgb]{zfª\s = P(-4,4)

Q sf] lgb]{zfª\s = Q(-4,-4)

AB

C D

O

SP

Q R

O
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DA

B C

R sf] lgb]{zfª\s  = R(4,-4) /

X sf] lgb]{zfª\s  = S(4,4)

-v_ laGb'x¿ j|mdzM P,Q,R / S hf]8\bf Pp6f ju{ PQRS aGof] . h;df k|To]s
e'hfsf] nDafO 8 PsfO 5 . s;/L < lzIfs;“u k/fdz{ u/ .

pbfx/0f 2

lbOPsf] n]vflrqdf ;dfgfGt/ rt'e'{h ABCD sf k|To]s zLif{laGb'x¿sf lgb]{zfª\s kQf nufpm .

;dfwfg

oxf“, laGb' A sf] lgb]{zfª\s lgsfNbf,

laGb' A af6 YY' ;Ddsf] b'/L 3 PsfO 5 . laGb' A bf];|f] rt'yf{+zdf kg]{ ePsfn] A sf] x lgb]{zfª\s
(-3) x'G5 . To:t} u/L A af6 XX' ;Ddsf] b'/L 4 PsfO 5 . laGb' A bf];|f] rt'yf{+zdf ePsfn] laGb'
A sf] y- lgb]{zfª\s 4 x'G5 . To;}n] laGb' A sf] lgb]{zfª\s = A(x,y) = A (-3, 4) x'G5 .

To;}n], laGb' A sf] h:t} k|lj|mofaf6 j|mdzM laGb'x¿ B, C / D sf lgb]{zfª\sx¿ lgsfNbf,

laGb' B sf] lgb]{zfª\s = B(x, y) = B (-5, -3)

laGb' C sf] lgb]{zfª\s = C(x,y) = C(2,-3)

laGb' D sf] lgb]{zfª\s = D (x,y) = D(4,4)

t;y{, ;dfgfGt/ rt'e'{h ABCD sf k|To]s zLif{laGb'sf lgb]{zfª\sx¿ j|mdzM A(-3,4), B(-5, -3)

C(2,-3) / D (4,4) x'G5g\ .
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AP

Q C

S

R B

O

D

E F

G

cEof; 6.1

1. n]vflrqsf cfwf/df lgb]{zfª\sx¿ kQf nufpm . j|mdzM laGb'x¿ F, B, C, D, E, A / B

hf]8 . s]sf] lrq aGof], n]v .

E

A

B C

D

F

O

2. n]vflrqdf lbOPsf] k|To]s cfs[ltsf zLif{laGb'x¿sf] lgb]{zfª\sx¿ kQf nufpm .

3. ltd|f] ;fyLn] n]vflrqdf b]vfPsf] s'g} laGb'sf] lgb]{zfª\s kQf nufpm .

4. k|Zg g+= 1 / 2 df h:t} u/L Ps Pscf]6f ;d:of agfO{ ;dfwfg u/ . ;fyL;“u cfk;df
;d:of ;f6]/ ;dfwfg u/ . pQ/nfO{ hf“r]/ klg x]/ .
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A(6,4)B(-3,4)

C(-3,-5) D(6,-5)

6.2 n]vflrqdf lbOPsf laGb'x¿sf] cª\sg
(Plotting the Given Points in the Graph)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

n]vflrqdf lbOPsf laGb'x¿sf] cª\sg ug]{ tl/sf

;“u}sf] n]vflrqdf laGb'x¿ A(6,4),  B(-3,4), C(-3,-5)  / D(6,-5) nfO{ k]lG;nn] n]vflrqdf cª\sg
ug]{ k|of; u/ .

-s_ ;j{k|yd sfkLdf lrqdf b]vfOP h:t} X- cIf /
Y- cIfdf ;ª\Vof /]vfx¿ agfO{ n]vflrq
tof/ u/ .

-v_ A(6, 4) nfO{ n]vflrqdf cª\sg ug{
s] ug'{knf{ <

– X- cIfdf pb\ud laGb'b]lv wgfTds
lbzfdf -bfof“_ 6 PsfO hfg]

– ToxL 6 PsfO af6 Y- cIfsf] wgfTds
lbzf -dfly_ 4 PsfO hfg] / laGb'nfO{
;ª\s]t ug]{

– To; laGb' glhs} A(6,4) n]Vg]

– laGb' A(6, 4) nfO{ n]vflrqdf cª\sg ug]{ sfd ;lsof] .

-u_ ca B(-3,4) nfO{ -s_ s} k|lj|mof ckgfO{ s;/L dflysf] n]vflrqdf cª\sg ug{ ;lsG5 xf]nf <
;fyL;“u klg 5nkmn u/ .

-3_ To;} u/L j|mdzM C(-3,-5) / D(6,-5) nfO{ klg n]vflrqdf cª\sg u/ .

-ª_ ca A, B, C / D laGb'x¿nfO{ hf]8 . s]sf] lrq aGof], n]v .

oxf“ ABCD Pp6f ju{ xf] . ju{ ABCD n] slt If]qkmn cf]u6]sf] 5 < sf]7f ug]/ kQf nufpm .

lgb]{zfª\s v]n

sIffdf ;fyLx¿;“u ldn]/ lrqdf b]vfPh:t} u/L sfuhsf 6'j|mfx¿df
X- cIf / Y- cIfsf ;ª\Vof /]vfx¿ agfpm . b'O{ ;d"xdf af“l8P/
lgb]{zfª\s v]n v]n .

v]nsf] lgod tyf v]Ng] tl/sf

1. ;j{k|yd ;ª\Vofx¿nfO{ lrqdf b]vfPh:t} cfk;df nDa
x'g] u/L rf}/df /fv . lgb]{zfª\ssf] jl/kl/ b'O{ ;d"xx¿df
5'6\6f5'6\6} nfOg nfu]/ a; .

+5
+4
+3
+2
+1

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5
-1
-2
-3
-4
-5
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G(3,3)

E(-5,-5)

F(-3,-3)
O(0,0)

H(6,6)

2. ;d"x -s_ sf] klxnf] ;fyLn] ;d"x -v_ sf] ;fd'Gg]sf] ;fyLnfO{ s'g} lgb]{zfª\sdf pleg
eGg] . p;n] ;f]cg';f/ pleg'k5{ . pleg g;s]df aflx/ uO{ bz{s aGb5 . t/ g;Sg] ;fyLnfO{
pleg'kg]{ :yfgsf] hfgsf/L ;fyLx¿af6 l;sfOlbg'k5{ .

3. ca n]vflrqsf] cfk\mgf] lgb]{zfª\sdf plePsf] ;fyLn] g} ;d"x -s_ sf] csf]{ ;fyLnfO{ g+= 2 df h:t}
u/L s'g} csf]{ gof“ lgb]{zfª\s eGg] / ;f]cg';f/ pleg nufpg'k5{ .

4. b'j} ;d"xdWo] h'g ;d"xdf w]/} ;fyL l7s lgb]{zfª\sdf pleg ;s] pxL ;d"xsf] lht x'G5 .

pbfx/0f 1

laGb'x¿ E(-5, -5), F(-3, -3), O(0, 0), G(3, 3) / H(6, 6) nfO{ n]vflrqdf cª\sg u/ . ;a} laGb'nfO{
hf]8L x]/, s] s] lrq aGof] < n]v . lgb]{zfª\ssf] tflnsf klg agfpm .

;dfwfg

laGb'x¿ E(-5, -5), F(-3, -3), O(0, 0),

G(3, 3) / H(6, 6) nfO{ hf]8\bf aGg]
n]vflrqnfO{ bfof“lt/ pNn]v ul/Psf] 5 .

lgb]{zfª\ssf] tflnsfdf /fVbf,

x -5 -3 0 3 6

y -5 -3 0 3 6

o;/L dfly lbOPsf laGb'x¿ hf]8\bf Pp6f
l;wf /]vf aGof] .

pbfx/0f 2

laGb'x¿ P(-5,3), Q(0,3), R(0,-2) / S
Pp6f ju{sf zLif{laGb'x¿ x'g\ eg],

-s_ n]vflrqdf lbOPsf laGb'x¿nfO{
cª\sg u/ .

-v_ laGb' S sf] lgb]{zfª\s kQf nufpm .

-u_ pSt ju{sf] If]qkmn kQf nufpm .

;dfwfg

-s_ lbOPsf laGb'x¿ P(-5, 3),

Q(0, 3), R(0, -2) nfO{  j|mdzM cª\sg

u/L bfof“ n]vflrqdf b]vfOPsf] 5 .

R(0,-2)

P(-5,3)
Q(0,3)

S
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-v_ PQRS Pp6f ju{ ePsfn] ;f] ju{sf] nDafO QR = 5  PsfO 5, ca R(0, -2) af6 PQ ;“u X-

cIfsf] C0ffTds lbzflt/ cyjf -5 df S laGb' kQf nufpm . ca laGb' S sf] lgb]{zfª\s
S(-5, -2) x'G5 .

-u_ ca, pSt ju{ PQRS sf] If]qkmn lgsfNbf,

ju{sf] If]qkmn = l2 ju{ PsfO

= 52 ju{ PsfO

= 25 ju{ PsfO

o;y{, ju{n] cf]u6]sf sf]7fx¿ uGbf klg 25 ju{ PsfO g} x'G5 . To;}n] pSt ju{ PQRS sf] If]qkmn
25 ju{ PsfO x'G5 .

cEof; 6.2

1. tnsf k|To]s laGb'x¿nfO{ n]vflrqdf cª\sg u/ M

A(3, -2), B(7, 0), C(-1, 2), D(1, 1), P(4, 4), Q(-5, 0), R(0, 5), S(7, -2)

E(0, 4), F(-3,-3), G(-5,-4) / H(-3,-4)

2. k|Zg g+= 1 sf s'g s'g laGb'x¿ X- cIfaf6 a/fa/ b'/Ldf k5{g\, n]v .

3. k|Zg g+= 1 sf s'g s'g laGb'x¿ Y- cIfaf6 a/fa/ b'/Ldf k5{g\, n]v .

4. tnsf k|To]s laGb'x¿nfO{ n]vflrq agfO{ cª\sg u/ . k|To]s laGb'nfO{ j|mdzM hf]8\b}
hfpm . o;/L aGg] cfs[ltsf] gfd klg n]v M

-s_  A(-4,2), B(4,3) / C(2,-5)  -v_ P(-6,4), Q(0,4), R(0,0) / S(-6,0)

-u_ H(-5,-4), I(-2,1), J(1,7), K(4,2), L(1,3), M(4,0) / N(-2,1)

5. laGb'x¿ P(2, 5) / Q(2, -5) nfO{ n]vflrqdf cª\sg u/ / tnsf k|Zgsf] hjfkm n]v M

-s_ PQ sf] dWolaGb' R eP R sf] lgb]{zfª\s slt xf]nf <

-v_ PQ sf] nDafO slt xf]nf <

6. Pp6} n]vflrqdf / pxL pb\udlaGb' lnP/ tnsf b'O{ ;d"xx¿ -s_ / -v_ df lbOPsf laGb'x¿
cª\sg u/L k|To]s ;d"xsf laGb'x¿ j|md};“u hf]8\b} hfpm .

-s_ A(-6, 5), B(-4, 5), C(0, 5), D(2, 5) / E(6, 5)

-v_ F(5, -5), G(5, -3), H(5, 0) / I(5, 6)

pSt b'O{ ;d"xsf n]vflrqx¿ sfl6Psf] laGb' J sf] lgb]{zfª\s kQf nufpm .
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PsfO 7 kl/ldlt / If]qkmn (Perimeter and Area)

7.1. ju{ / cfotsf] kl/ldlt (Perimeter of Square and Rectangle)

ju{ / ju{sf] kl/ldlt (Square and Perimeter of Square)

lj|mofsnfk 1

tnsf lj|mofsnfk cWoog u/L sIffdf 5nkmn u/ .

 ;“u}sf] lrqdf e'hfx¿ AB, BC, CD / DA gfk . s] ;a}
e'hfx¿ a/fa/ 5g\ <

 To:t} leqL sf]0fx¿ ∠A, ∠B, ∠C / ∠D klg gfk . s] k|To]s
sf]0fx¿ Ps ;dsf]0f (=90°) sf] gfksf 5g\ <

 s] rt'e'{h ABCD Pp6f ju{ xf] < s;/L < 5nkmn u/ .

 ju{ ABCD sf] jl/kl/sf] 3]/fsf] nDafOsf] gfk slt xf]nf <

oxf“, ;a} e'hfx¿ a/fa/ 5g\ . cyf{t\ AB = BC = CD = DA = 3cm 5g\ . dfgf}“, ju{ ABCD sf]  Pp6f
e'hfsf] nDafO l 5 eg] AB = BC = CD = AD = l = 3cm x'G5 .

ca, ju{ ABCD sf] kl/ldlt eGgfn] jl/kl/sf rf/ cf]6} e'hfx¿ AB, BC, CD / AD sf] gfksf] of]ukmn x'G5 .

 t;y{, ju{ ABCD sf] kl/ldlt (P) = AB + BC + CD + DA x'G5 .

= 3cm + 3cm + 3cm + 3cm

= 12cm

ca s] 12cm nfO{ 4 x 3cm = 4l n]Vg ;lsG5 s;/L < 5nkmn u/ . lsgls l = 3cm 5 .

 s] ju{sf] kl/ldlt kQf nufpg] cGo pkfox¿ 5g\ <

 s] o;sf nflu s'g} ;"q kQf nufpg ;lsG5 <

lgisif{ M s'g} klg ju{sf] kl/ldlt To; ju{sf] Pp6f e'hfsf] nDafOsf] rf/ u'0ff x'G5 .

ca dflysf] tYonfO{ ;ª\s]t ;"qdf n]Vg] k|of; u/f}“ .

ju{sf] kl/ldltnfO{ P / nDafOnfO{ l dfGbf,
ju{sf] kl/ldlt (P) = (l + l + l + l) PsfO = 4l PsfO x'G5 .

t;y{, ;"q M ju{sf] kl/ldlt (P) = 4l x'G5 .

;a} e'hfx¿ a/fa/ ePsf] / k|To]s leqL sf]0fx¿ Ps ;dsf]0f (=90°) ePsf] rt'e'{hnfO{ ju{
elgG5 . kl/ldlt eg]sf] jl/kl/sf] 3]/fsf] nDafO xf] . t;y{ ju{ ABCD sf] jl/kl/sf] 3]/f
(AB + BC + CD + DA) sf] nDafOnfO{ ju{ ABCD sf] kl/ldlt elgG5 .

A D

B C
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lj|mofsnfk 2

Pp6f juf{sf/ sfuh n]pm÷agfpm . To;nfO{
lrqdf lbP h:t} u/L MNOP gfd b]pm .

k|To]s e'hf gfk]/ lrqdf lbP h:t} u/L
l = ... df jf:tljs gfk /fv .

ca ju{ MNOP sf] kl/ldlt gfkL ;"q k|of]u gul/sg
tyf ;"q k|of]u u/]/ kQf nufpm .

 lj|mofsnfk 3

s'g} Pp6f juf{sf/ ;tx ePsf] j:t' vf]h . sfkLdf ;ª\s]t lrq klg agfpm . To; j:t'sf]
juf{sf/ ;txsf] kl/ldlt ;"qsf] k|of]u u/L kQf nufpm . cfk\mgf] sfo{ ;fyL tyf lzIfsnfO{ b]vfO{
5nkmn u/ .

2. cfot / cfotsf] kl/lw (Rectangle and Perimeter of Rectangle)

lj|mofsnfk 4

;“u}sf] lrqdf e'hfx¿ EF, FG, GH / HE gfk . s] EF = HG eof] < To:t} s] HE = FG eof] <

 To:t} u/L leqL sf]0fx¿ ∠E, ∠F, ∠G / ∠H klg gfk . s]  k|To]s sf]0fx¿ Ps ;dsf]0f (= 90°) 5g\ <

 ;“u}sf] lrqdf ;Dd'v e'hfx¿ EF = HG = 3cm / HE = FG = 3.5 cm 5g\ . To:t} leqL
sf]0fx¿ ∠E = ∠F = ∠G = ∠H = 90° 5g\ .

oxf“, rt'e'{h EFGH sf ;Dd'v e'hfx¿ a/fa/ 5g\ / k|To]s
leqL sf]0fx¿ Ps ;dsf]0f (=90°) sf 5g\ . To;}n] rt'e'{h
EFGH Pp6f cfot xf] .

ca, cfot EFGH sf] kl/ldlt eGgfn] jl/kl/sf rf/cf]6} e'hfx¿
EF, FG, GH  / EH sf] of]ukmn x'G5 .

t;y{, cfot EFGH sf] kl/ldlt (P) = EF + FG + GH + HE x'G5 .
   = 3cm + 3.5cm + 3cm + 3.5cm

  = 13cm

ca s] 13cm nfO{ 2(3.5+3)cm = 2(l+b) PsfO n]Vg ;lsG5, s;/L < 5nkmn u/ .
lsgls l = 3.5cm / b = 3cm 5 .

E H

F G

M P

N O

l

l

l l
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 s] cfotsf] kl/ldlt kQf nufpg] cGo pkfox¿ 5g\ <

 s] o;sf nflu s'g} ;"q kQf nufpg ;lsG5 <

lgisif{ M s'g} klg cfotsf] kl/ldlt To; cfotsf] nDafO / rf}8fOsf] of]ukmnsf] b'O{ u'0ff jf
bf]Aa/ x'G5 .

ca dflysf] tYonfO{ ;ª\s]t ;"qdf n]Vg] k|of; u/f}“ .

cfotsf] kl/ldltnfO{ P, nDafO l, / rf}8fOnfO{ b dfGbf,
cfotsf] kl/ldlt (P) = ( l + b + l + b) PsfO = 2l + 2b = 2(l+b) PsfO x'G5 .

t;y{, ;"q M cfotsf] kl/ldlt (P) = 2(l+b) x'G5 .

;Dd'v e'hfx¿ a/fa/ ePsf] / ;a} leqL sf]0fx¿sf] gfk Ps ;dsf]0f (=90°) ePsf] rt'e'{hnfO{

cfot (rectangle) elgG5 . s'g} klg cfotsf jl/kl/sf 3]/f cyf{t\ rf/cf]6} e'hfx¿sf] of]unfO{

To; cfotsf] kl/ldlt elgG5 .

lj|mofsnfk 5

Pp6f cfotfsf/ sfuh n]pm÷agfpm . To;nfO{ lrqdf lbP

h:t} u/L gfd b]pm . ;"q k|of]u gul/sg tyf ;"q k|of]u u/]/

b'j} tl/sfn] pSt cfotfsf/ sfuhsf] kl/ldlt kQf nufpm .

lj|mofsnfk 6

ltd|f] 3/ jf ljBfnodf Pp6f cfotfsf/ j:t' vf]h . To;sf] kl/ldlt ;"q k|of]u gul/sg tyf ;"q

k|of]u u/]/ kQf nufpm . ;ª\s]t lrq klg agfpm . cfk\mgf] sfo{ ;fyL / lzIfs ;dIf b]vfO{ 5nkmn u/ .

pbfx/0f 1

l5l/ª;“u ePsf] Pp6f juf{sf/ ?dfnsf] nDafO 15cm eP To; ?dfnsf] kl/ldlt kQf nufpm .

;dfwfg

oxf“, lbPcg';f/ juf{sf/ ?dfnsf] nDafO (l) = 15cm

  kl/ldlt (P) = ?

;"qcg';f/, ju{sf] kl/ldlt (P) = 4l = 4 x 15cm = 60 cm

ctM To; juf{sf/ ?dfnsf] kl/ldlt = 60cm x'G5 .

pbfx/0f 2

l;h{gf;“u kl/ldlt 120 ld6/ ePsf] Ps 6'j|mf juf{sf/ hUuf 5 . o;sf] nDafO kQf nufpm .

;dfwfg M oxf“, lbOPcg';f/ hUuf -ju{_ sf] kl/ldlt (P) = 120m

nDafO (l)= ?

A

B C

D
l

l

b b
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;"qcg';f/, ju{sf] kl/ldlt (P) = 4l

cyjf, 120m = 4l

cyjf, 4l = 120m

cyjf l = 30
4

120
 m

t;y{, pSt hUufsf] nDafO 30 ld6/ 5 .

 pbfx/0f 3

cfOt] tfdfªn] cfk\mgf] 40 m nDafO ePsf] juf{sf/ t/sf/L af/Lsf] jl/kl/ kvf{ndfly 7 kmGsf]
sf“8]tf/ agfpgnfO{ slt sf“8]tf/ rflxG5 <

;dfwfg

k|Zgdf lbOPcg';f/,

juf{sf/ t/sf/L af/Lsf] nDafO (l) = 40 m

kl/ldlt (P) = ?

  7 kmGsf] af/Lsf] nDafO = ?

;"qcg';f/,

ju{sf If]qsf] kl/ldlt (P) = 4l = 4 x 40 m = 160 m

t/ 7 kmGsf] sf“8]tf/ nufpg rflxg] tf/ = 7 x P = 7 x 160 m = 1120 m

t;y{, 7 kmGsf] af/ nufpg 1120 m sf“8]tf/ rflxG5 .

pbfx/0f 4

nvg rf}w/L;“u 900 m nDafO / 600 m rf}8fO ePsf] Pp6f cfotsf/ cf“ksf] au}“rf 5 . To;
au}“rfsf] jl/kl/sf] 3]/f -kl/ldlt_ slt xf]nf <

;dfwfg

oxf“ lbOPcg';f/,

cf“ksf] au}“rfsf] nDafO (l) = 900m

rf}8fO (b) = 600m

kl/ldlt (P) = ?

;"qcg';f/,

cfotfsf/ j:t' jf If]qsf] kl/ldlt (P) = 2(l+b) =2(900m+600m) = 3000m = 3km

t;y{, pSt au}“rfsf] kl/ldlt 3km 5 .
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 pbfx/0f 5

zld{nfsf] Pp6f cfotfsf/ g;{/Lsf] kl/ldlt 200 ld6/ 5 . olb To; g;{/Lsf] nDafO 60 ld6/ eP
rf}8fO slt xf]nf <

;dfwfg

oxf“ k|Zgdf lbOPcg';f/,
g;{/Lsf] kl/ldlt (P) = 200m

nDafO (l) = 60m

rf}8fO (b) = ?

;"qfg';f/,

cfotfsf/ j:t' jf If]qsf] kl/ldlt (P) = 2 (l + b)

cyjf, 200m = 2(60m + b)

cyjf, 200m = 120m + 2b

cyjf, 2b = 200m - 120m

cyjf, 
2
m80

b 

cyjf, b = 40m

t;y{, pSt g;{/Lsf] rf}8fO 40 ld6/ x'G5 .

pbfx/0f 6

snfb]jL /fO{n] 20m nDafO / 15m rf}8fO ePsf] t/sf/L af/Lsf] jl/kl/ 5 kmGsf] l;ª\uf] lgufnfsf]
af/ nufpg] ljrf/ ul/5g\ . pgn] slt lgufnf] lsGg'knf{ <

;dfwfg

k|Zgfg';f/, pSt cfotfsf/ t/sf/L af/Lsf] nDafO (l) = 20m

rf}8fO (b) = 15m

kl/ldlt (P) = ?

5 kmGsf] lgufnfsf] nDafO = ?

;"qcg';f/,

cfotfsf/ If]qsf] kl/ldlt (P) = 2(l + b) = 2(20m + 15m) =2(35m) = 70m

ca 5 kmGsf] lgufnfsf] af/ nufpg'kg]{ ePsfn],

hDdf lgufnfsf] nDafO l = 5 x P = 5 x 70m = 350m

t;y{, pSt t/sf/L af/Ldf af/ nufpg 350 ld6/ lgufnf] rflxG5 .
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cEof; 7.1

1. tn lbOPsf k|To]s cfs[ltsf] nDafO / rf}8fO gfkL ;"q k|of]u u/]/ kl/ldlt lgsfn M

-s_ -v_

-u_ -3_

2. tn lbOPsf juf{sf/ jf cfotsf/ j:t'sf] kl/ldlt lgsfn M

-s_ juf{sf/ sfuh, nDafO = 13cm

-v_ juf{sf/ ?dfn, nDafO = 18cm

-u_ cfotfsf/ 6]an, nDafO = 73cm, rf}8fO = 56cm

-3_ cfotfsf/ s/];faf/L, nDafO = 5m, rf}8fO = 3m

3. Pp6f juf{sf/ g;{/Lsf] nDafO 7m 5 eg],

-s_ pSt If]qsf] jl/kl/sf] 3]/f slt x'G5 <
-v_ olb ;f] g;{/Lsf] jl/kl/ 8 kmGsf] sf“8]tf/ nufpg'k/]df slt sf“8]tf/ rflxPnf <

4. Pp6f juf{sf/ ?dfnsf] kl/ldlt 225cm /x]5 eg] To; ?dfnsf] nDafO slt xf]nf <

5. Pp6f cfotfsf/ 6]ansf] nDafO 78cm / rf}8fO 65cm 5 eg] To; 6]ansf] kl/ldlt kQf

nufpm .

6. sfG5L bg'jf/sf]     650m kl/ldlt ePsf] cfotfsf/ t/sf/L af/Lsf] nDafO 205m /x]5 eg]

rf}8fO slt xf]nf <

7. Zofd lj=s=n] Pp6f 5m nDafO ePsf] Pp6f juf{sf/ 38]/L lsg] 5g\ M

-s_ pgsf] ;f] 38]/Lsf] kl/ldlt slt xf]nf <
-v_ pgn] 8 kmGsf] 8f]/Ln] a]g'{kbf{ slt 8f]/L rflxPnf <

8. wlgof“n] cfk\mgf] 23m nDafO / 21m rf}8fO ePsf] 3/sf] jl/kl/sf] sDkfpG8sf] kvf{n

nufpg rflx5g\ M

-s_ pSt sDkfpG8sf] kl/ldlt slt xf]nf <
-v_ pgn] sDkfpG8sf] dfly jl/kl/ 4 kmGsf] sf“8]tf/ nufpgsf nflu slt nfdf] sf“8]tf/

lsg]/ Nofpg'knf{ <
9. dfly plNnlvt ;ª\Vof 1 b]lv 8 ;Dd lbOP h:t} u/L cfk}“m k|Zgx¿ lgdf{0f u/L yk cEof;

u/ . cfk\mgf] sfo{nfO{ ;fyL tyf lzIfs;“u 5nkmn u/ .
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V
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7.2 if8\d'vf / 3gsf] k"/f ;txsf] If]qkmn
(Total Surface area of Cuboid and Cube)

xfdLn] sIff 6 df if8\d'vf / 3gsf] kl/ro, vf]j|mf gd'gfx¿ / cfotg;DaGwL ;/n ;d:ofx¿af/] 5nkmn
ul/;s]sf 5f}“ . ca xfdL o; kf7df if8\d'vf / 3gsf] ;txsf] If]qkmnsf af/]df 5nkmn ug]{ 5f}“ .
o;sf ;fy} o;;DaGwL Jofjxfl/s ;d:ofx¿ ;dfwfg ug]{ l;k klg xfl;n ug]{ 5f}“ .

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ .

1. if8\d'vfsf] k"/f ;txsf] If]qkmn

if8\d'vfsf] hfnL agfO{ lgDgfg';f/ nDafO -l_, rf}8fO -b_, / prfO -h_, 5'6\ofP/ n]v . clg
tnsf k|Zgdf 5nkmn u/ .

-s_ dflysf b'O{cf]6f lrqdf s] ;DaGw 5 < -hfnL / gd'gfdf_

-v_ if8\d'vfsf] hfnL sltcf]6f cfot ldn]/ ag]sf] /x]5 <

-u_ if8\d'vfsf ;a} cfot a/fa/ 5g\ ls 5}gg\ <

-3_ sltcf]6f cfotsf] If]qkmn l x b 5g\ <

-ª_ sltcf]6f cfotsf] If]qkmn l x h 5g\ <

-r_ sltcf]6f cfotsf] If]qkmn b x h 5g\ <

-5_ lrqdf 5fof k/]sf] efun] hfnLsf] slt efu hgfp“5 <

-h_ lrqdf 5fof k/]sf] efusf] If]qkmn slt xf]nf <

?n/n] nDafO -l_, rf}8fO -b_, prfO -h_, gfk]/ k|To]s ;txsf] If]qkmn lgsfn . ;a} ;txsf]
If]qkmn hf]8]/ lgsfn . oxL s'n If]qkmn g} l;ª\uf] if8\d'vfsf] ;tx If]qkmn x'G5 .

l
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h
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h b h

h b

b
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dflysf b'O{cf]6f lrqx¿df klxnf] if8\d'vfsf] hfnL / gd'gf bf];|f] xf] . if8\d'vfsf] hfnL hDdf
6 cf]6f cfot ldn]/ ag]sf] 5 . k|To]s cfdg];fdg]sf b'O{ b'O{ hf]8L cfotx¿ ;dfgfGt/ /
a/fa/ 5g\ . ;a} cfot a/fa/ 5}gg\ .

lrqdf 2 cf]6f cfotsf] If]qkmn l x b 5 .

To:t} 2 cf]6f cfotsf] If]qkmn l x h 5 .

/ 2 cf]6f cfotsf] If]qkmn b x h 5 .

oxf“ if8\d'vfsf] ;tx If]qkmn (A) = ;a} cfotsf] If]qkmnsf] of]ukmn x'G5 .

ca, 5fof k/]sf] efusf] If]qkmn (A)= (l x b) + (l x h) + (b x h) x'G5 .

To;}n] k'/} hfnLsf] If]qkmn (A)= 2(l x b)+2(l x h) +2(b x h) = 2(lb + lh + bh) x'G5 .

;"q M t;y{ s'g} klg if8d'vfsf] ;txsf] If]qkmn (TSA)= 2(lb+lh+bh) ju{ PsfO x'G5 . hxf“,
if8\d'vfsf]  l = nDafO, b = rf}8fO, / h = prfO .

dflysf] lj|mofsnfkdf agfPsf] if8d'vfsf] nDafO -l_, rf}8fO -b_, / prfO -h_ 5'6\ofP/ n]v .
pSt if8\d'vfsf] ;txsf] If]qkmn ;"q k|of]u u/L lgsfn . pQ/ hf“r]/ klg x]/ .

2. 3gsf] k"/f ;txsf] If]qkmn

nDafO, rf}8fO / prfO a/fa/ ePsf] if8\d'vfnfO{ 3g -Cube_ elgG5 . To;}n] 3gdf l = b = h

x'G5 .

ca ;"q M if8\d'vfsf] ;txsf] If]qkmn (A) = 2(lb + lh + bh) df l = b = h = a -dfgf}“_ x'“bf M

3gsf] If]qkmn (A) = 2(aa+aa+aa) = 2(3a2) = 6a2

 ;"q M 3gsf] ;tx If]qkmn (A)=6a2 ju{ PsfO x'G5, hxf“ 3gsf] Pp6f e'hfsf] nDafO = a PsfO
 5 .

pbfx/0f 1

Pp6f afs;sf] nDafO (l) = 42cm, rf}8fO (b)=39cm / prfO (h) = 28cm 5 . ca To;sf] k"/f
;txsf] If]qkmn kQf nufpm .

;dfwfg

oxf“ lbPcg';f/, pSt afs;sf] nDafO (l)= 42cm

rf}8fO (b)= 39cm

/ prfO (h)= 28cm 5 .

afs; if8\d'vf xf] .
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;"qcg';f/, if8\d'vfsf] k"/f ;txsf] If]qkmn (T.S.A.)=2(lb+lh+bh) ju{ PsfO
= 2[(42 x 39) + (42 x 28) + (39 x 28)]cm2

= 2(1638 + 1176 + 1092)cm2

= 2 x 3906cm2

= 7812cm2

ctM pSt afs;sf] k"/f ;txsf] If]qkmn 7812cm2 x'G5 .

pbfx/0f 2

Pp6f ;nfO{sf] a6\6fsf] nDafO 4cm, rf}8fO 3cm / k"/f ;txsf] If]qkmn 45cm2 /x]5 . ca To;sf]
prfO kQf nufpm .

;dfwfg

oxF“ k|Zgfg';f/, pSt ;nfO{sf] a6\6fsf] nDafO (l) = 4cm

rf}8fO (b)  = 3cm

k"/f ;txsf] If]qkmn (A) = 45cm2

/ prfO (h) = ?

oxf“, ;nfO{sf] a6\6f Pp6f if8\d'vf xf] .

;"qfg';f/, if8\d'vfsf] k"/f ;txsf] If]qkmn (A)= 2(lb+lh+bh) ju{ PsfO

cyjf, 45cm2 = 2[(4 x 3) + (4 x h) + (3 x h)]

cyjf, 45 = 2(12 + 4h + 3h)

cyjf, 45 = 2(12 + 7h)

cyjf, 45 = 24 + 14h

cyjf, 14h = 45 – 24

cyjf, h  = 5.1
14
21

 cm

ctM pSt ;nfO{sf] a6\6fsf] prfO 1.5cm x'G5 .

pbfx/0f 3

k]Dafn] Pp6f lsgf/f 15.4cm ePsf] 3gsf] gd'gf agfO5g\ . pSt 3gsf] k"/f ;txsf] If]qkmn slt
xf]nf <
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;dfwfg

oxf“ lbPcg';f/, 3gsf] Pp6f e'hfsf] nDafO (a)= 15.4cm

k"/f ;txsf] If]qkmn (A)= ?

;"qcg';f/, 3gsf] k"/f ;txsf] If]qkmn (A)= 6a2

= 6x(15.4)2cm2

=(6x237.16)cm2

=1422.96cm2

ct M pSt 3gsf] gd'gfsf] k"/f ;txsf] If]qkmn (A) = 1422.96cm2 x'G5 .

pbfx/0f 4

Pp6f 3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn (A) = 4056cm2 n]lvPsf] /x]5 . ca To; j:t'sf] Pp6f
e'hfsf] nDafO slt xf]nf <

;dfwfg

k|Zgdf lbPcg';f/, pSt 3gfsf/ j:t'sf] k"/f ;txsf] If]qkmn (A)= 4056cm2

/ Pp6f e'hfsf] nDafO (a) = ?

;"qcg';f/, 3gsf] k"/f ;txsf] If]qkmn (A)= 6a2 ju{ PsfO

cyjf, 4056cm2 = 6a2

cyjf, a2= 6
4056

  cm2

cyjf, a2 = 676cm2

cyjf, a = 2cm676

cyjf, a = 26cm

ct M To; 3gfsf/ j:t'sf] Pp6f e'hfsf] nDafO 26cm x'G5 .
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cEof; 7.2

1. tn lrqdf lbOPsf k|To]s 7f]; j:t'sf] ;f]lwPsf] s'/f kQf nufpm (A = if8\d'vfsf] k"/f ;txsf]

If]qkmn_

-s_ -u_

-v_ -3_

-ª_ dfly s / v df lbOP h:t} u/L 2/2 cf]6f ;d:of agfpm . ;fyL;“u ldn]/ k"/f ;txsf]
If]qkmn kQf nufpm .

-r_ dfly u / 3 df lbOP h:t} u/L 2/2 cf]6f ;d:of agfpm / ;fyL;“u ldn]/ c1ft e'hfsf]
nDafO kQf nufpm .

2. tnsf k|To]s if8\d'vfsf] k"/f ;txsf] If]qkmn lgsfn M

-s_ l = 5cm, b = 3cm / h = 4.5cm

-v_ l = 6.2m, b = 3.3m / h = 6.8m

-u_ dfly s / v df h:t} u/L b'O{ b'O{cf]6f ;d:of agfpm÷vf]h . ;fyL;“u ldn]/ cfk;df
k|To]s if8\d'vfsf] If]qkmn kQf nufpm .

3. tnsf k|To]s cj:yfdf 3gsf] k"/f ;txsf] If]qkmn kQf nufpm M

-s_ a = 6cm -v_ a = 3.5cm -u_ a = 12m

-3_ dfly s, v, / u df h:t} 5 cf]6f ;d:ofx¿ agfpm . ;fyL;“u k|To]s 3gsf] k"/f ;txsf]
If]qkmn kQf nufpm .

4. tnsf k|To]s cj:yfdf if8\d'vfsf] glbOPsf] e'hf kQf nufpm M

-s_ A = 350cm2, l = ?, b = 10cm / h = 2.5cm

-v_ A= 136.24cm2, l = 4.2cm, b= 3.6cm / h=?

5. tnsf k|To]s cj:yfdf 3gsf] Pp6f e'hf kQf nufpm M

-s_ A= 600cm2, a =?

-v_ A = 5400cm2, a =?

A = ?

l =
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6. Pp6f if8\d'vfsf] k"/f ;txsf] If]qkmn 6.3 m2 nDafO 1.5m / prfO 1.2m 5 eg],

-s_ pSt if8\d'vfsf] rf}8fO slt xf]nf <

-v_ pSt if8\d'vfnfO{ sf]7fdf /fVbf sf]7fsf] slt ;tx cf]u6\nf <

7. Pp6f afs;sf] nDafO 125cm, rf}8fO 85cm / prfO 70cm 5 eg],

-s_ pSt afs;sf] k"/f ;txsf] If]qkmn kQf nufpm .

-v_ To; afs;n] sf]7fsf] slt ;tx 9fSnf <

8= Pp6f k|fylds pkrf/ afs; (First Aid Box) sf] nDafO 18cm, rf}8fO 10cm / prfO 12cm

5 eg],

-s_ pSt afs; hgfpg] hfnL (Net) sf] lrq agfpm .

-v_ pSt hfnLsf cfwf/df k"/f ;txsf] If]qkmn kQf nufpm .

-u_ pSt afs;nfO{ 6]andfly /fVbf 6]ansf] slt ;tx 9fSnf <

-3_ pSt afs;sf] lasf]{ RofltP/ x/fP5 . ca lasf]{ gePsf] afs;sf] k"/f ;txsf] If]qkmn
slt xf]nf <

9. prfO 7cm / rf}8fO 8cm ePsf] Pp6f rssf] a6\6fnfO{ 6]andf /fVbf 6]a'nsf] ;tx 80cm2

9fs]5 eg],

-s_ pSt a6\6fsf] nDafO kQf nufpm .

-v_ pSt a6\6fsf] k"/f ;txsf] If]qkmn kQf nufpm .

10. dfly k|Zg 6 b]lv 9 ;Dd lbOP h:t} u/L 2/2 cf]6f ;d:of agfO{ lx;fa u/ . pSt lx;fa ;fyL
;fyLlar ;f6]/ Pscsf{sf] ;dfwfg u/ . 5nkmn u/L ;fyLsf] pTt/ hf“r]/ klg x]/ .
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PsfO 8 :yfgfGt/0f (Transformation)

8.1  k/fjt{g (Reflection)

tnsf lj|mofsnfk tyf tYox¿ cWoog u/L 5nkmn u/ .

-s_ lrqdf s] b]V5f} <

lrqdf k/fjt{g (reflection) nfO{ b]vfOPsf] 5 . oxf“
5fqfsf] k|ltlaDa (image) P]gfdf b]vfOPsf] 5 . ltdLn]
klg P]gfsf] glhs / 6f9f uO{ x]/ . k|ltlaDa k/fjt{g klg
6f9f / glhs x'G5 .

-v_ cª\u|]hL j0f{dfnfsf] 7'nf] cIf/ V nfO{ laGb' /]vf YY' df
k6\ofp“bf l7s b'O{ a/fa/ efudf k6\l6G5 . oxf“ k|To]s efu
Pscsf{sf] k|ltlaDa jf k/fjt{g xf] .

-u_ lqe'h PQR nfO{ laGb' /]vf YY' df k/fjt{g u/fp“bf ΔP'Q'R' ag]sf] 5 . oxf“
PP', QQ' / RR'  /]vf k/fjt{g cIf YY' df nDa 5g\ . To:t} PA = AP',
QB = BQ' / RC = CR' klg x'G5 . oxf“ PQR / k|ltlaDa P'Q'R' cg'¿k 5g\ .

dflysf k|To]s lj|mofsnfkdf k|To]s cfs[lt / k|ltlaDa k/fjt{g cIfaf6
a/fa/ b'/Ldf k/]sf 5g\ . s;/L <

dflysf 3 cf]6f lj|mofsnfksf cfwf/df k/fjt{gsf s]xL
tYox¿ kQf nufpg] sf]l;; u/f}“ .

1. s'g} klg j:t' jf lrqsf] k|ltlaDanfO{
k/fjt{g elgG5 . dfly lrqx¿df j|mdzM
s]6L, V sf] cfwf efu / P'Q'R' ;a} laGb'
/]vf YY' df k/fjt{g ePsf 5g\ .

2. h'g /]vfdf k|ltlaDa ag]sf] 5 To;nfO{

k/fjt{g cIf (axis of reflection) elgG5 .
lrqx¿df laGb' /]vf YY' k/fjt{gsf] cIf xf] .

3= jf:tljs cfs[lt k/fjt{g eO{ k|ltlaDa aG5 .

$= jf:tljs cfs[lt / k|ltlaDacg'¿k x'G5g\ .
cyf{t\ jf:tljs cfs[lt / k|ltlaDasf] If]qkmn
klg cfk;df a/fa/ x'G5g\ .

5. s'g} klg HofldtLo lrq jf cfs[ltnfO{ k/fjt{g ubf{ cfs[lt / k|ltlaDa k/fjt{g cIfaf6 a/fa/
b'/Ldf k5{g\ .

Y

Y'

P

Q

R
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cEof; 8.1

1. tnsf HofldtLo lrqx¿nfO{ k/fjt{g cIf XX' laGb'/]vfdf k/fjt{g ubf{ aGg] k|ltlaDa n]v M

-s_ laGb' A -v_ laGb' P -u_ /]vf PQ -3_ ∠PQR -ª_ laGb' E      -r_ ∠CGE

-5_ /]vf IH -h_ laGb' l -em_ ∠KLM -`_ ∠LKM

-h_ dfly lbP h:t} u/L s'g} 5 cf]6f km/s km/s cfs[ltx¿  / k/fjt{g cIf agfO{ ;d:of
agfpm . ;fyL;“u 5nkmn u/L cfk;df k/fjt{g u/L k|ltlaDa lvr]/ b]vfpm .

2. dfly k|Zg g+= -s_ b]lv -`_ ;Dd lbP h:t} c¿ ;d:of agfO{ ;fyL;“u 5nkmn u/L lzIfssf]
;xof]udf cfs[ltsf] k|ltlaDa lrGg] v]n v]n .

3. tnsf k|To]s cfs[ltnfO{ k/fjt{gsf] cIf;“u k/fjt{g ubf{ aGg] k|ltlaDa lvr]/ b]vfpm M

-s_ -v_ -u_

X X'

L
N

K M

P Q

gf]6 M k|To]s cfs[ltsf zLif{laGb'x¿b]lv k/fjt{gsf] cIfdf nDa lvr]/ -;]6 :Sjfo/n] jf sDkf;n]_
k|ltlaDa agfpm .
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4. u|fkm k]k/df s'g} /]vf AB / MN nfO{ k/fjt{gsf cIfx¿ dfgL tnsf cfs[ltsf k|ltlaDa
agfpm M
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8.2 kl/j|md0f (Rotation)

tnsf lj|mofsnfkx¿df 5nkmn u/ M

1. kl/j|md0f -Rotation_

-s_ wf/f vf]Nbf / aGb ubf{ s] ug'{k5{ <

-v_ bf“t df‰g] dGhgsf] lasf]{ vf]Nbf / aGb ubf{ s] ul/G5 <

-u_ ;f“rf]n] tfNrf vf]Nbf / aGb ubf{ s] ul/G5 <

-3_ 9f]sf vf]Nbf / aGb ubf{ s] ug'{k5{ <

-ª_ 38L ldnfpgsf nflu ;'O{x¿nfO{ s] ug'{k5{ <

plNnlvt sfo{x¿ ubf{ j:t'nfO{ lglZrt laGb'df 3'dfpg] sfo{ ul/G5 . of] 3'dfpg] sfd
xf]l;of/Lsf ;fy cfjZos dfqfdf ug'{k5{ . o;/L j:t'x¿sf] 3'dfOsf] k|lj|mofnfO{ g} kl/j|md0f elgG5 .

dflysf 5nkmnsf cfwf/df kl/j|md0fsf] kl/efiff n]v . ;fyL;“u 5nkmn u/L lgisif{ lgsfn .

lglZrt laGb'df j:t'x¿sf] 3'dfOnfO{ kl/j|md0f elgG5 .

2. kl/j|md0fsf k|sf/

-s_ lbOPsf 38Lsf lrqx¿ x]/ / 5nkmn u/ M

 bf];|f] 38Ldf slt
ah]sf] 5 <

 o;nfO{ 38Lsf] lbzfdf
15 ldg]6 kl/j|md0f
ubf{ slt x'G5 <

 ca bf];|f] 38LnfO{
38Lsf] ljk/Lt lbzfdf
15 ldg]6n] kl/j|md0f
ubf{ slt x'G5 <

dfly bf];|f] 38Ldf 2.00 ah]sf] 5 . o;nfO{ 38Lsf] lbzfdf 15 ldg]6 -90°_ df kl/j|md0f ubf{ 2.15

ah]sf] 5 . o:tf] 38Lsf] ;'O{sf] rfncg';f/sf] kl/j|md0fnfO{ C0ffTds kl/j|md0f -negative
rotation_ elgG5 .

To;} u/L olb bf];|f] 38LnfO{ 38Lsf] ljk/Lt lbzfdf 15 ldg]6 -90°_ df kl/j|md0f ul/of] eg] 1.45

ah]sf] x'G5 . o:tf] kl/j|md0fnfO{ wgfTds kl/j|md0f (positive rotation) elgG5 .

lrq g+= 1 lrq g+= 2 lrq g+= 3
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-v_ HofldtLo lrqsf] kl/j|md0f

lrq g+= -4_ df /]vf AB nfO{
laGb' O sf] 38Lsf] ;'O{sf]
ljk/Lt lbzf jf wgfTds
lbzfdf 90° sf] kl/j|md0f ubf{
ag]sf] k|ltlaDa A' B' xf] .
To:t} /]vf AB nfO{ laGb' O
sf] 38Lsf] lbzf jf
C0ffTds lbzfdf 90° sf]
kl/j|md0f ubf{ aGg] k|ltlaDa
A" B" xf] .

3. kl/j|md0fsf tYox¿

dflysf 5nkmnx¿af6 kl/j|md0fsf af/]df s] s] tYox¿ kQf nufpg ;S5f} < n]v . tL
tYox¿nfO{ ;fyL;“u 5nkmn u/ . tn lbOPsf tYox¿;“u t'ngf u/L x]/ .

 s'g} klg HofldtLo cfs[ltnfO{ lbOPsf] sf]0f / lbzfdf lbOPsf] laGb'sf] jl/kl/ 3'dfP/
:yfgfGt/0f ug'{nfO{ kl/j|md0f -rotation_ elgG5 .

 38Lsf] ;'O{sf] lbzfdf ePsf] kl/j|md0fnfO{ C0ffTds kl/j|md0f -negative rotation_ elgG5 .

 38Lsf] ;'O{sf] ljk/Lt lbzfdf ePsf] kl/j|md0fnfO{ wgfTds kl/j|md0f -positive rotation_
elgG5 .

 kl/j|md0fn] ;dtn ;txdf /x]sf HofldtLo cfs[ltx¿nfO{ s'g} laGb'af6 Pp6} lbzf /
plTts} sf]0fdf :yfgfGt/0f ub{5 .

pbfx/0f 1

tn lbOPsf] lrq ABC nfO{ laGb' O sf] jl/kl/ 60° sf] wgfTds lbzfdf kl/j|md0f ubf{ aGg] k|ltlaDa
lvr]/ b]vfpm .

;dfwfg

tl/sf

1. A / O hf]8f}“ . O nfO{ kl/j|md0f laGb' dfg]/ OA cw{Jof; lnP/ laGb'
A nfO{ 60° sf] wgfTds lbzf -38Lsf] ljk/Lt lbzf_ df kl/j|md0f
u/L A sf] k|ltlaDa A' kQf nufcf}“ .

lrq g+= 4

A

B

A

C

O
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2. B / O hf]8f}“ . O nfO{ s]Gb| dfg]/ OB cw{Jof; lnP/ laGb'
B nfO{ 60° sf] wgfTds lbzfdf kl/j|md0f u/L B sf] k|ltlaDa
B' kQf nufcf“} .

3. C / O hf]8f}“ . O nfO{ s]Gb| dfg]/ OC cw{Jof; lnP/ laGb' C nfO{
60° wgfTds lbzfdf kl/j|md0f u/L C sf] k|ltlaDa C' kQf
nufcf}“ .

4. ?n/sf] ;xfotfn] A'B'C' j|md};“u hf]8f}“ . ca aGg] lrq
ΔA'B'C' lbOPsf] ΔABC sf] cfjZos wgfTds kl/j|md0f xf] .

pbfx/0f 2

lbOPsf] lrqdf ;dfgfGt/ rt'e'{h OACB nfO{ s]Gb| laGb' O sf]
jl/kl/ 180° sf] C0ffTds lbzfdf kl/j|md0f u/ .
o;/L aGg] k|ltlaDasf] lrq lvr]/ b]vfpm .

;dfwfg

tl/sf

1. laGb' A nfO{ OA cw{Jof; lnP/ 180° sf]
C0ffTds lbzfdf O af6 kl/j|md0f
u/L A' kQf nufcf}“ .

2. To:t} u/L j|mdzM laGb'x¿ B / C nfO{ klg
j|mdzM OB / OC cw{Jof; lnP/ 180° sf]
C0ffTds lbzfdf kl/j|md0f u/L k|ltlaDax¿
B' / C' kQf nufcf}“ .

3= ca j|mdzM O / A', O / B', B' / C' tyf C' / O hf]8f}“ .

o;/L aGg] ;dfgfGt/ rt'e'{h OA'C'B' lbOPsf] ;dfgfGt/ rt'e'{h OABC sf] cfjZos C0ffTds
kl/j|md0fsf] k|ltlaDa xf] .

gf]6 M s] 180° sf] C0ffTds / wgfTds b'j} kl/j|md0fn] Pp6} k|ltlaDa b]nfg\ < 5nkmn u/ .

cEof;     8.2

1. tnsf ;dodf 38Lsf] ldg]6 ;'O{n] slt k6s kl/j|md0f u5{ < kQf nufpm M

-s_ 1 306f     -v_ 1/2  306f -u_ 15 ldg]6 -3_ 20 ldg]6 -ª_ 45 ldg]6
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2. 38Lsf ;'O{x¿n] lgDgfg';f/sf kl/j|md0f ubf{ slt ;do 36L jf a9L x'G5 <

-s_ ldg]6 ;'O{sf] wgfTds lbzfdf Ps rf}yfO kmGsf (90°) sf] kl/j|md0f

-v_ ldg]6 ;'O{sf] C0ffTds lbzfdf b'O{ rf}yfO jf cfwf kmGsf (180°) sf] kl/j|md0f

-u_ ldg]6 ;'O{sf] wgfTds lbzfdf Ps k"/f kmGsf (360°) sf] kl/j|md0f

-3_ 306f ;'O{sf] C0ffTds lbzfdf Ps rf}yfO (90°) sf] kl/j|md0f

-ª_ ;]s]G8 ;'O{sf] wgfTds lbzfdf tLg rf}yfO (270°) sf] kl/j|md0f

3. tnsf HofldtLo cfsf/x¿nfO{ lbOPsf kl/j|md0fsf] laGb' O, lbzf / sf]0fdf kl/j|md0f u/ .
kl/j|md0fsf] tl/sf klg n]v . o;/L aGg] k|ltlaDasf] lrq lvr]/ b]vfpm .

 -s_      -v_       -u_ -3_

gf]6 M 270° sf] C0ffTds kl/j|md0f = 90° sf] wgfTds kl/j|md0f x'G5 < s;/L < lzIfs;“u k/fdz{
 u/L kQf nufpm .

4. lbOPsf] lrqnfO{ C0ffTds lbzfdf 90°

/ 180° df kl/j|md0f ubf{ aGg] lrq

lvr]/ b]vfpm . kl/j|md0f ubf{ s'g s'g

k|lj|mof ckgfof} < a'“bfut ¿kdf n]v .

laGb' O df 90°

wgfTds lbzfdf
laGb' O df 30°  sf]
C0ffTds lbzfdf

laGb' O df 270°  sf]
C0ffTds lbzfdf

laGb' O df 180°
sf] C0ffTds

lbzfdf

F

G

H

C

D E

0

A

B O
O

0
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8.3  lj:yfkg (Displacement)

1. lj:yfkgsf] kl/ro

tnsf lj|mofsnfk cWoog u/ / 5nkmn u/ M

-s_ Pp6f k':tsnfO{ 7'nf] ;]tf]
sfuhdfly /fvf}“ . To;af6 6]«;
u/L Pp6f PQRS rt'e{'h
agfcf}“ . o; k':tsnfO{ l;wf
/]vfdf cln k/ ;f/f}“ . To;af6
klg 6]«; u/L csf]{ rt'e'{h
P'Q'R'S' agfpm .

ca PP',QQ',RR' / SS' sf]
;DaGw s] xf]nf 5nkmn u/ .
oxf“ k':ts PQRS nfO{ P'Q'R'S'

df lj:yfkg ul/Psf] elgG5 .

s] cfs[lt / k|ltlaDa cg'¿k 5g\ <

ca dflysf] lj|mofsnfksf cfwf/df lj:yfkgsf] kl/efiff n]v . cfk"mn] n]v]sf] kl/efiffnfO{ ;fyL;“u
t'ngf u/L x]/ / 5nkmn u/ . ca lgisif{nfO{ tnsf tYox¿;“u t'ngf u/L x]/ .

1. ;dtn ;txdf /x]sf HofldtLo cfs[ltsf x/]s laGb'nfO{ plTts} b'/L / pxL lbzfdf :yfGt/0f
ug'{nfO{ lj:yfkg -displacement_ elgG5 .

2. lj:yfkgnfO{ kl/eflift ug{sf nflu lj:yfkgsf] kl/df0f jf gfk / lbzf pNn]v ug'{kb{5 .

3. lj:yfkgsf cfs[lt / k|ltlaDacg'¿k x'G5g\ .

4. s'g} klg laGb'nfO{ lj:yfkg ubf{ lbOPsf] kl/df0f / lbzfdf ;dfgfGt/ /]vf lvRg'k5{ .

5nkmn u/

-s_ Pp6f df]6/ 15 ld6/ ;f]e}m cufl8 a9fof] eg] s] To;sf ;a} laGb'x¿ a/fa/ b'/L / pxL lbzfdf
:yfgfGt/0f x'G5g\ < s] of] lj:yfkg xf] <

-v_ e'O“df /fd|/L ldnfP/ la5\ofOPsf] sDdn jf 7'nf] sfk]{6sf] s'g} Pp6f dfq 6'Kkf] ;dft]/ 1 ld6/
cfk"mlt/ tfGbf s] af“sL ;a} 6'Kkfx¿ pxL lbzf / kl/df0fdf :yfgfGt/0f xf]nfg\ <
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pbfx/0f 1

;“u}sf] /]vfv08 AB nfO{ ls/0f /]vf (ray) ON

sf] kl/df0f / lbzfdf lj:yflkt u/ M

;dfwfg tl/sf

1. laGb' A af6 ON sf] lbzf / kl/df0f;“u a/fa/ /
;dfgfGt/ x'g] u/L AA' lvr .

2. laGb' B af6 ON sf] lbzf / kl/df0f;“u a/fa/ /
;dfgfGt/ x'g] u/L BB' lvr .

3. A' / B' hf]8 .

o;/L /]vfv08 A'B' g} /]vfv08 AB sf] ON df lbzf /
kl/df0fdf lj:yflkt k|ltlaDa xf] .

pbfx/0f 2

lbOPsf] lrqdf  ΔPQR nfO{ lbPsf] ls/0f /]vf  OM sf] lbzf
/ kl/df0fdf lj:yfkg u/ .

;dfwfg tl/sf

1. P af6 OM ;“u a/fa/ / ;dfgfGt/ x'g] u/L OM sf] lbzfdf
PP' lvr .

2. Q af6 OM ;“u a/fa/ / ;dfgfGt/ x'g] u/L OM sf]
lbzfdf QQ' lvr .

3. R af6 OM ;“u a/fa/ / ;dfgfGt/ x'g] u/L OM sf]
lbzfdf RR' lvr .

$= ca P', Q' / R' nfO{ j|md};“u hf]8 .

o;/L ag]sf] ΔP'Q'R' g} ΔPQR sf] OM sf] lbzf /
kl/df0fdf lj:yflkt k|ltlaDa xf] .

gf]6 M ls/0f /]vfsf] gfk ln“bf b'O{cf]6f laGb'x¿sf] larsf]
  dfq nDafOsf] gfk lng'k5{ . ;dfgfGt/ /]vf lvRbf ;]6:Sjfo/sf] k|of]u ug'{k5{ .

P

Q
R

O

P'

Q'
R'

P

Q R

A

B

O

N

A

B

O

N

A'

B'

OM

M
→
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cEof;     8.3

1. lj:yfkgsf] pbfx/0f;lxt kl/ro b]pm .

2. lj:yfkgdf s'g s'g tYox¿ x'G5g\ < lrq;lxt n]v .

3. lj:yfkgsf s'g} 3 cf]6f tYox¿nfO{ pbfx/0f / lrq;lxt pNn]v u/ .

4. /]vf XY nfO{ OM sf] gfk / lbzfdf lj:yfkg u/]/ b]vfpm .

5. Pp6f k]lG;nnfO{ Go'hlk|G6 jf 8«Oª k]k/sf] lar efudf /fvL 6«]; u/ . To;nfO{ rf/} lbzfdf
5cm sf] kl/df0fdf j|mdzM lj:yfkg u/L cfs[ltx¿ agfpm . pSt cfs[ltx¿nfO{ sIffdf
5nkmn u/L ;hfP/ /fv .

6. ;fyLn] lbPsf] lbzf / kl/df0fdf Ps Pscf]6f lrq jf j:t'x¿nfO{ lj:yfkg u/ .

4. tnsf k|To]s HofldtLo lrqx¿nfO{ lbzfdf lj:yfkg ubf{ aGg] k|ltlaDa lvr]/ b]vfpm .

-s_ -v_

-u_

5. dfly k|Zg g+= 4 df lbOP h:t} 5 cf]6f ;d:of agfpm / lj:yfkg u/L k|ltlaDa klg agfpm .
cfk\mgf k|To]s ;d:of ;fyL;“u cfk;df ;dfwfg u/ . ;fyLsf] k|ltlaDa / lj:yfkg tl/sfnfO{
ltd|f];“u t'ngf u/L x]/ .

m

D E

F
A

B

A

B

C

D

m

X YO

M

m

m
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PsfO 9 ;dldlt / 6];n];g (Symmetry and Tessellation)

9.1 /]vf / laGb' ;dldlt (Line and Point Symmetry)

tnsf laGb' ;dldltx¿ cWoog u/L 5nkmn u/ M

-s_ tnsf lrqx¿ / lj|mofsnfksf cfwf/df laGb' ;dldlt kQf nufpm .

1. lrq 9.1 sf] cfs[ltnfO{ Pp6f kftnf] sfuhdf 6]«; u/ . o;/L 6]«; ul/Psf] lrq, lrq 9.1 ;“u
;jf{ª\u;d cyf{t\ cg'¿k x'G5 .

2. o;nfO{ lrq 9.1 df l7s ldNg] u/L j[Ttsf] s]Gb| O df k]lG;nsf] 6'Kkf]n] lyr .

3. ca dflysf] lrqnfO{ 3'dfp“b} hf“bf lrq 9.1 df k'/} gvK6];Dd 3'dfp“b} hfpm .

4. ca Ps kmGsf] 3'dfp“bf dflysf] lrqsf] slt c+z 3'dfof} xf]nf < laGb' A sxf“ k'Uof] xf]nf <

5. ca o; l:yltaf6 k]ml/ gvK6];Dd 3'dfpm . o; k6s Ps kmGsf]sf] slt k6s 3'dfof} xf]nf .

lrq g+= 9.1 df 6]«; ul/Psf] ;jf{ª\u;d cfs[ltnfO{ laGb' O df k"/f Ps kmGsf] 3'dfp“bf 2 k6s
vlK6of] . o:tf lrqdf >]0fL 2 (order -2) sf] laGb' jf kl/j|mlds ;dldlt ePsf] dflgG5 . To;}n] lrq
9.1 sf] laGb' ;dldltsf] >]0fL 2 eof] . -lrq g+= 9.2 df 6«]; ul/Psf] ;jf{ª\u;d cfs[ltnfO{ laGb' O
df k"/f Ps kmGsf] 3'dfp“bf 3 k6s vlK6of] . To;}n] o; lrqsf] laGb' ;dldltsf] >]0fL 3 eof] ._

lrq 9.2 sf] lj|mofsnfk

1. lrq g+= 9.2 nfO{ kftnf] sfuhdf 6]«; u/ .

2. o;nfO{ lrq g+= 9.2 sf] O laGb'df s]Gb| kg]{ u/L Ps k"/f kmGsf] 3'dfpm .

3. o;/L 3'dfp“bf slt k6s lrq vlK6of] < n]v .

4. ca lrq g+= 9.2 sf] laGb' ;dldltsf] >]0fL kQf nufpm .

lrq g+=  9.1 lrq g+= 9.2 lrq g+= 9.3 lrq g+= 9.4
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lrq 9.3 sf] lj|mofsnfk

1. lrq g+= 9.3 nfO{ kftnf] sfuhdf 6]«; u/ .

2. o;nfO{ lrq g+= 9.3 dfly /fvL k"/f Ps kmGsf] 3'dfp“bf slt k6scg'¿k cfs[lt vlK6G5 <
x]/ / n]v .

3. o;sf] laGb' ;dldltsf] >]0fL kQf nufpm .

4. s] ltd|f] >]0fL 4 cfof], s;/L <

lrq 9.4 sf] lj|mofnfk

1. lrq g+= 9.4 nfO{ klg kftnf] sfuhdf 6]«; u/ .

2. o;nfO{ j[Tt ABC dfly /fv]/ k"/f Ps kmGsf] 3'dfpm .

3. sltk6s cfs[lt vlK6of] < n]v .

laGb' O df lrq g+= 9.4 df 6]«; ul/Psf] ;jf{ª\;d cfs[lt laGb' O df 3'dfp“bf cfs[lt Ps k6s klg
vlK6Pg . To;}n] of] cfs[lts laGb' ;dldlt x'“b}g .

lrq 9.4 sf] lj|mofsnfkdf laGb' ;dldlt x'“b}g .

1. s'g} klg cfs[ltsf] cg'¿k cfs[ltnfO{ s'g} lglZrt laGb'df k"/f Ps kmGsf] 360 l8u|L kl/j|md0f
ubf{ vlK6g] cj:yf cfpg'nfO{ laGb' ;dldlt ePsf] elgG5 . dflysf lrqx¿dWo] lrq g+= 9.1,
lrq g+= 9.2 / lrq g+= 9.3 sf cj:yfx¿df laGb' ;dldlt x'G5 . t/ lrq g+= 9.4 df laGb'
;dldlt x'“b}g . k"/f Ps kmGsf] 3'dfp“bf lbPsf] cfs[lt hlt k6s vlK6G5 To;nfO{ cfs[ltsf]
>]0fL elgG5 .

2. /]vf ;dldlt     (Line of Symmetry)

-s_ tnsf lrq / lj|mofsnfksf cfwf/df 5nkmn u/L /]vLo ;dldlt kQf nufpg] k|of; u/f}“ .

lrq g+= 9.5         lrq g+= 9.6  lrq g+= 9.7

dflysf k|To]s lrqdf 86 nfOgn] lrqnfO{ l7s 2 efudf af“l8Psf] 5 . To;}n] dflysf k|To]s lrq
;dldlt x'g] vfnsf (symmetrical) 5g\ . k|To]s lrqnfO{ b'O{ efudf af“8\g] 86 /]vf (dot line) nfO{
/]vf jf /]vLo ;dldlt (line of symmetry) elgG5 . /]vLo ;dldltnfO{ ;dldltsf] cIf (axis of

symmetry) jf P]gf /]vf (mirror line) klg eGg] ul/G5 .
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ca tnsf k|Zgx¿df 5nkmn u/f}“ M

1. dflysf] lrq g+= 9.5, lrq g+= 9.6 / lrq g+= 9.7 df slt sltcf]6f /]vLo ;dldltsf cIfx¿ 5g\ <

2. lrq g+= 9.5 sf] kl/j|mlds ;dldlt slt >]0fLsf] xf]nf <

3. To:t} lrq 9.6 / 9.7 sf] kl/j|mlds ;dldlt slt slt >]0fLsf 5g\ <

dflysf lrqx¿dWo] lrq g+= 9.5 / 9.6 df /]vLo ;dldltsf] cIf Pp6f 5  . To:t} lrq g+= 9.7 df
;dldltsf cIf 2 cf]6f 5g\ .

lrq g+= 9.6 nfO{ 86 /]vfdf 3'dfp“bf Ps k6s dfq lrq vlK6G5 . To;}n] lrq 9.6 sf] /]vLo
;dldltsf] kl/j|mlds >]0fL (order) 1 x'G5 . To:t} lrq g+= 9.7 sf] kl/j|mldssf] /]vLo ;dldlt >]0fL 2
x'G5 . s;/L <

-v_ ca tnsf b'O{cf]6f lrqsf cfwf/df tnsf lj|mofsnfkdf 5nkmn u/f}“ .

lrq g+= 9.8 lrq+= 9.9

 lrq 9.8 sf] /]vLo ;dldltsf] kl/j|md0f >]0fL slt xf]nf <

 lrq 9.8 sf] /]vLo ;dldltsf] cIf slt cf]6f 5g\ <

 xf] dflysf] lrq g+= 9.8 df /]vLo ;dldlt / /]vLo ;dldltsf cIfx¿ 2 cf]6f 5g\ . o;sf]
kl/j|mlds ;dldltsf] >]0fL 4 x'G5 < s;/L <

lrq 9.8 sf] lj|mofsnfk

 ;j{k|yd lrq 9.8 nfO{ cEof; k'l:tsfdf 6]«l;ª u/ .

 lrq 9.9 df k"/f slt efudWo] slt efunfO{ 5fof kfl/Psf] 5 <

 kl/j|mlds ;dldltsf] >]0fL slt xf]nf <

 sltcf]6f /]vLo ;dldltsf cIfx¿ 5g\ .

 o;nfO{ s'g} csf]{ efudf 5fof“ kf¥of] eg] 2 cf]6f /]vLo ;dldltsf] cIf / kl/j|mlds ;dldltsf]
>]0fL 2 ePsf] gof“ cfs[lt aG5 <

 o;/L ag]sf] lrqdf Pp6} dfq ;dldltsf] cIf / kl/j|mlds ;dldltsf] >]0fL 36\g] u/L csf]{ t];|f]
efunfO{ 5fof kf/ . s] ltdLn] kl/j|mlds ;dldltsf] >]0fL 2 x'g] u/L rf}yf] efudf 5fof
kfg{ ;S5f} <
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 o;sf] /]vLo ;dldltsf] cIfx¿ sltcf]6f 5g\ <

dflysf lj|mofsnfkx¿af6 s] lgisif{ lgsfNg ;S5f} < ;fyL;“u 5nkmn u/L n]v . s] ltd|f] lgisif{
tnsf] lgisif{;“u ldN5 . t'ngf u/L x]/ .

HofldtLo cfs[ltx¿df /]vLo ;dldltsf] kl/j|mlds >]0fL 1 eGbf sd x'g ;Sb}g . lrq / /]vLo
;dldltsf] cIfcg';f/ o;sf] >]0fLdf km/s kb{5 .

pbfx/0f 1

lrqdf laGb'/]vf (dot line) sf] k|of]u u/L /]vLo ;dldlt agfpm .

k|To]s lrqdf slt >]0fL eof] < n]v .

;dfwfg M Pp6f /]vLo ;dldltsf] cIf agfp“bf,

oxf“ ;dldltsf] >]0fL 2 5 .

pbfx/0f 2

tn /]vf ;dldltsf] cIf / cfwf lrq lbOPsf] 5 . o;nfO{ k"/f u/ .

/]vLo ;dldltsf] kl/j|mlds >]0fL klg kQf nufpm .

;dfwfg

o;sf] kl/j|mlds /]vLo ;dldltsf] >]0fL 4 5 .

pbfx/0f 3

lbOPsf] lrqnfO{ laGb' 0 df kl/j|md0f u/ . ca laGb' ;dldltsf cfwf/df
kl/j|mlds >]0fL kQf nufpm .

;dfwfg M k|Zgsf] lrqnfO{ laGb' O df Ps k"/f kl/j|md0f ubf{ 3 k6s vlK6G5 . To;}n] o; laGb'
;dldltsf] kl/j|md0f >]0fL 3 x'G5 .

cEof; 9.1

1. tnsf lrqx¿ cEof; k'l:tsfdf ;f/ . k|To]s lrqnfO{ 6«]; u/L O laGb'df kl/j|md0f u/L x]/
/ kl/j|mlds >]0fL kQf nufpm .

-s_ -v_ -u_

O

O O O
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-3_ -ª_ -r_ -5_

-h_ -em_ -`_

2. tnsf k|To]s laGb'/]vfnfO{ 6]«l;ª u/ . /]vLo ;dldlt lvr . /]vLo ;dldltsf] kl/j|md0f >]0fL

slt eof] n]v .

-s_ -v_ -u_ -3_

-ª_ -r_

3. tn lrqdf /]vLo ;dldltsf] cIf / cfwf lrq lbOPsf] 5 . lrq k"/f u/ / kl/j|mlds >]0fL

klg kQf nufpm .

-s_ -v_ -u_

O O O
O

O O O
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9.2 ax'e'hsf 9f“rfx¿af6 6];]n];g (Tessellation by using Polygons)

1. 6];]n];gsf] wf/0ff

tnsf k|Zg / lj|mofsnfkdf 5nkmn u/ .

-s_ ltdLn] O“6f jf 9'ª\ufx¿ 5fk]sf b]v]sf 5f} < ltd|f] 3/ / ljBfnodf o:tf] sxf“ sxf“ 5g\ <

-v_ O“6fx¿nfO{ s;/L ldnfP/ /flvPsf] 5 <

-u_ O“6fx¿ s'g s'g cfsf/sf 5g\ <

-3_ s] oL O“6fx¿nfO{ csf]{ tl/sfn] klg 5fKg ;lsGYof] <

-ª_ ltd|f] 3/df ePsf] 8f]sf], af“; jf Knfl:6ssf]
8f]sf] tyf sndbfgLdf k|To]s kftfx¿
s;/L /fv]sf 5g\ <

-r_ o:tf cGo pbfx/0fx¿ vf]hL u/ .
-h:t} M sfk]{6, sldh, s'tf{ ;'?jfn, tGgf cflb_

-5_ tnsf lrqdf slt slt cf]6f p:t} HofldtLo cfs[ltx¿ k|of]u ePsf 5g\ < 5nkmn u/ .

-h_ df}/Ln] cfk\mgf] 3f/ s;/L agfPsf] x'G5 < lrq agfP/ n]v .

– dflysf k|To]s lrqx¿df ;txx¿nfO{ k"/f ug{ PseGbf a9L p:t} k|sf/sf HofldtLo
cfs[ltx¿ k|of]u ePsf 5g\ .

– dflysf ;a} pbfx/0fx¿ 6];]n];gsf pbfx/0fx¿ x'g\ .

-em_ ;dafx' lqe'h, ju{, cfot / lgoldt ax'e'haf6 Ps Ps cf]6f 6];]n];g agfO{ b]vfpm .

-`_ ca dflysf pbfx/0fx¿ / lj|mofsnfkx¿sf cfwf/df 6];]n];gsf] cy{ n]v . cfk\mgf]
kl/efiffnfO{ ;fyLsf] kl/efiff;“u t'ngf u/L x]/ . lgisif{nfO{ sIffdf 5nkmn u/ . s] ltd|f]
lgisif{ tnsf] egfO;“u ldN5 < t'ngf u/L x]/ .

PseGbf a9L p:t} k|sf/sf HofldtLo cfs[ltsf 6fon jf lrqx¿ gvK6fOsg / vfnL 7fp“ g/fvLsg
;dtn ;tx 9fSg] jf 5f]Kg] k|lj|mofnfO{ 6];]n];g jf 6folnª (tessellation or tilling) elgG5 .
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2. 6];]n];gsf k|sf/

tnsf lrqx¿ cWoog u/L 5nkmn u/ M

    lrq g+= 9.11   lrq g+= 9.12              lrq g+= 9.13

-s_ lrq g+= 9.11 df slt k|sf/sf / s:tf HofldtLo lrq k|of]u ePsf 5g\ <

-v_ s] lrq g+= 9.12 df k|of]u ePsf b'j} HofldtLo lrqx¿  lgoldt (regular) 5g\ <

-u_ lrq g+= 9.13 df k|of]u ePsf HofldtLo lrq lgoldt jf clgoldt s] x'g\ <

dflysf lrqdf lrq g+= 9.11 sf] lrq lgoldt 6];]n];g (regular tessellation) xf] . lrq g++= 9.12 sf]
cw{ jf lgoldt 6];]n];g (semiregular tessellation) xf] . To:t} lrq g+= 9.13 sf] lrq clgoldt
6];]n]g (irregular tesselation) xf] .

ca dflysf 5nkmnsf cfwf/df lgoldt, cw{ lgoldt / clgoldt 6];]n];gsf] kl/efiff n]v .
cfk\mgf] kl/efiffnO{ ;fyLsf] kl/efiff;“u t'ngf u/L lgisif{nfO{ sIffdf 5nkmn u/ . s] ltd|f] lgisif{
tnsf] egfO;“u ldN5 < t'ngf u/ .

 1. 6];]n];g lgoldt, cw{ lgoldt / clgoldt u/L 3 lsl;dsf x'G5g\ .

3. Ps} k|sf/sf lgoldt HofldtLo cfs[lt k|of]u eP/ ag]sf 6];]n];gnfO{ lgoldlt 6];]n];g
(reguar tessellation) elgG5 .

3. b'O{ jf b'O{eGbf a9L k|sf/sf lgoldt HofldtLo cfs[lt k|of]u u/L ag]sf 6];]n];gnfO{ cw{
lgoldt 6];]n];g (semiregular tessellation) elgG5 .

4. clgoldt HofldtLo cfs[ltx¿ k|of]u u/L ag]sf 6];]n];gnfO{ clgoldt 6];]n];g (irregular or

non-ragular tessellation) elgG5 .
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3. ax'e'hsf 9f“rfx¿

-s_ tnsf ax'e'hsf 9f“rf cWoog u/L 5nkmn u/ M

j|m=;= Hofldlt cfs[lt÷9f“rf

1. ;dafx' lqe'hsf] 9f“rf

2. ju{sf] 9f“rf

3. lgoldt k~re'hsf] 9f“rf

4. if8\e'hsf] 9f“rf

-v_ dflysf k|To]s 6];]n];gnfO{ 8«Oª k]k/df agfP/ sIffsf]7fdf ;hfP/ /fvL 5nkmn u/ .

 cEof; 9.2

1. tnsf 6];]n];gsf 9f“rfx¿nfO{ 6]«l;ª u/]/ u|fkm k]k/df ;f/]/ k"/f u/ M

-s_  -v_

-u_ -3_

123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345

12345678
12345678
12345678
12345678
12345678
12345678
12345678

123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678

12345678
12345678
12345678
12345678
12345678
12345678
12345678
12345678

12345678
12345678
12345678
12345678
12345678
12345678
12345678

12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234

12345678
12345678
12345678
12345678
12345678
12345678
12345678

123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345

1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
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2. tnsf k|To]s 6];]n];gdf s'g s'g HofldtLo cfs[lt k|of]u ePsf 5g\, n]v M

-s_ -v_ -u_

-3_ -ª_

3. k|Zg g+= 2 df k|of]u ePsf jf cGo 5/5 cf]6f 6];]n];g agfpm÷vf]h . k|To]s 6];]n];gnfO{ sfuhdf
6]«; u/ / cfk"mnfO{ dg kg]{ /ª nufP/ b]vfpm .

4. k|Zg g+= 3 sf 6];]n];gx¿dWo] lgoldt, cw{ lgoldt / clgoldlt 6];]n];g 5'6\ofP/ n]v .

5. 6];]n];gsf] pbfx/0f;lxt kl/efiff n]v .

6. 6];]n];g slt k|sf/sf x'G5g\ < k|To]ssf] pbfx/0f;lxt kl/efiff n]v .

7. s'g} 2/2 cf]6f lgoldt, cw{ lgoldt / clgoldt 6];]n];gsf 9f“rf k|of]u u/L sfuh tyf
sk8fdf 6];]n];g u/L sIffdf k|bz{g u/ . leTtfdf jf wfufn] l;lnªdf e'mG8\ofP/ k|bz{g klg
u/ .
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pQ/ klZrd (NW) pQ/ (N) pQ/ k"j{ (NE)

k"j{ (E)

blIf0f k"j{ (SE)blIf0f (S)blIf0f klZrd (SW)

klZrd (W)

45°

PsfO 10 lbzfl:ylt / :s]n 8«Oª (Bearing and Scale Drawing)

10.1 lbzfl:ylt / gS;fsf] k9fO (Bearing and Map Reading)

1. lbzf l:ylt (Bearing)

tnsf lj|mofsnfkx¿

cWoog u/L 5nkmn u/ .

-s_ lrqdf sltcf]6f lbzfx¿
b]vfOPsf] 5 < ltgLx¿ s] s]
x'g\ <

-v_ pTt/ / k"j{ lbzf b]vfpg] /]vfn]
slt l8u|Lsf] sf]0f agfPsf]
5 < n]v .

-u_ pQ/ / pQ/ k"j{ lbzf b]vfpg] /]vflar slt l8u|Lsf] sf]0f 5 < gfk]/ kQf nufpm .

-3_ s] pQ/ / klZrd, klZrd / blIf0f tyf blIf0f / k"j{ b]vfpg] /]vfx¿lar klg 90° sf
sf]0f  ag]sf 5g\ <

-ª_ s] pQ/ / pQ/ klZrd, klZrd / blIf0f klZrd tyf blIf0f / blIf0f k"j{ b]vfpg] ;a}
/]vfx¿n] cfk;df 45°/45° sf sf]0f agfPsf 5g\ .

-r_ ljBfno sDkfpG8 jf rp/df uP/ dfly lrqdf b]vfPh:t} u/L k|To]s lbzfdf Ps Ps hgf
;fyLx¿ pleP/ lbzf l:ylt kQf nufpg] cEof; u/ . k|To]s ;fyLnfO{ lbzfl:yltsf]
gfdn] af]nfpm .

2. gS;fsf] k9fO (Map Reading)

www.dos.gov.np
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dflysf] gS;f / gS;fdf lbOPsf :yfgx¿ cWoog u/L 5nkmn u/ .

-s_ sf7df8f}“nfO{ s]Gb| dfgL tnsf :yfgx¿sf] lbzf l:ylt kQf nufpm M

-c_ hgsk'/ -cf_ h'Dnf -O_ g]kfnuGh -O{_ Onfd

-p_ jL/uGh -p_ ;u/dfyf lxdfn

-v_ kf]v/fnfO{ s]Gb| dfgL lgDglnlvt :yfgx¿sf] lbzfl:ylt kQf nufpm M

-c_ dx]Gb|gu/ -cf_ cGgk"0f{ lxdfn -O_ Onfd -O{_ jL/uGh

-pm_ ;u/dfyf lxdfn -pm_ sf7df8f}“ -P_ h'Dnf

s'g} klg gS;fdf ef}uf]lns :yfg, gbLgfnf, lxdfn, jghª\un, af6f]3f6f], k|b]z 5'6\ofOPsf] x'G5 .
s'g} klg gS;fdf lbOPsf] :yfg kQf nufpg gS;fnfO{ k9\g] af/]df 1fg,  l;k / Ifdtf xfl;n ug'{kg]{
x'G5 .

cEof; 10.1

1. ;“u}sf] lrqsf] cfwf/df tnsf k|Zgx¿sf] pQ/ b]pm M

-s_ l5l/ª plePsf] :yfgsf] lbzfl:ylt s'g xf] <

-v_ wlgofsf] lbzfl:ylt s'g xf]nf <

-u_ s] wgdfof / k]Dafsf] lbzfl:ylt ldN5 <

-3_ dflysf] lrqaf6 k|Zg g+= -s_, -v_ / -u_
afx]s 3/3 cf]6f yk k|Zgx¿ agfO{ ;fyL;“u
cfk;df lbzfl:ylt kQf nufpg] cEof; u/ .

2. tnsf] lrq k9L ;f]lwsf k|Zgx¿sf] hjfkm n]v M

-s_ :yfg O af6 laGb' G sf] lbzfl:ylt
kQf nufpm .

-v_ :yfg O af6 laGb' C sf] lbzfl:ylt
kQf nufpm .

-u_ :yfg D af6 laGb' F sf] lbzfl:ylt
kQf nufpm .

-3_ :yfg O af6 laGb' A sf] lbzfl:ylt
kQf nufpm .

-ª_ dflysf] lrqaf6 aGg ;Sg] yk ;d:of agfO{ ;dfwfg u/ .

/fd xl/snf ;Ltf

;f]lgof

k]Daf
wgdfofwlgof

l5l/ª
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3. tnsf] g]kfnsf] gS;fsf cfwf/df ;f]lwPsf k|Zgx¿sf] hjfkm n]v M

-s_ a'6jnaf6 kf]v/fsf] lbzfl:ylt n]v .

-v_ jL/uGhaf6 lj/f6gu/sf] lbzfl:ylt n]v .

-u_ jL/]Gb|gu/af6 dx]Gb|gu/sf] lbzfl:ylt n]v .

4. g]kfnsf] /fhgLlts gS;f lnP/ s'g} Pp6f lhNnf ;b/d'sfdnfO{ s]Gb| dfgL 8 cf]6} lbzfdf kg]{
Ps Pscf]6f :yfg kQf nufO{ gfd n]v .

www.dos.gov.np
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18cm

10.2 :s]n 8«Oª (Scale Drawing)

tn lbOPsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ .

-s_ tnsf] elnan sf]6{sf] lrqsf] cfwf/df lbOPsf] tflnsf e/ .

elnan sf]6{

:s]n 1:200 (1cm = 200cm)

j|m=;+= /]vfsf] gfd gS;fsf]      jf:tljs  jf:tljs sf]6{ / gS;fsf] lgisif{

/]vfsf] gfk   sf]6{sf] gfk  gfksf] cg'kft

1. sf]6{sf] nDafO 9cm    18m    1:200

2. sf]6{sf] rf}8fO

3. dWo /]vfb]lv k|xf/
/]vf;Ddsf] b'/L

– s] jf:tljs sf]6{sf] ;a} b'/L / gS;fsf] b'/Lsf cg'kft 1:200 cfof] <

– dflysf] lj|mofsnfkx¿sf cfwf/df s] lgisif{ lgsfNg ;S5f}“ < cfk\mgf] lgisif{nfO{

;fyL;“u 5nkmn u/ .

-u_ Pp6f xfQL / cf“vfn] b]Vg g;lsg] cldaf cflbnfO{ Pp6} k]hdf s;/L n]Vg ;lsG5 < n]v /
5nkmn u/ .

 lgisif{ M
1. o;/L Hofb} 7'nf] / Hofb} ;fgf ;fgf j:t'nfO{ /]vfª\sg ug'{kbf{ lglZrt :s]nsf] k|of]u ul/G5 .

2. o:tf] :s]ndf jf:tljs j:t' / lrq lvrL cfjZostfcg';f/ 7'nf] jf ;fgf] gfk lnP/ lglZrt cg'kft
agfOG5 . h:t} M dfly lj|mofsnfk -v_ df elnan sf]8{sf] cg'kft 1:200cm lnOPsf] 5 . o;sf] cy{

elnan sf]6{sf] k|To]s 200cm b'/LnfO{ gS;fdf 1cm dfgL :s]n agfOPsf] 5 .
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cEof; 10.2

1. Pp6f au}“rfsf] jf:tljs nDafO 150m / rf}8fO 100m 5 . 1cm:10cm sf] cg'kft lnP/
au}“rfsf] /]vfª\sg u/L b]vfpm .

2. 1cm n] jf:tljs 15m hgfpg] u/L 90m nDafO / 45m rf}8fO ePsf] k'm6an d}bfgsf] lrq
agfP/ b]vfpm .

3. ;“u}sf] lrqdf 1cm n] jf:tljs 4m hgfpg] u/L :s]n 8«Oª u/
/ jf:tljs ¿kdf w/x/f slt cUnf] /x]5 < kQf nufpm .

4. lrqdf lbOPsf] ?v 1:15cm sf] scale df agfOPsf] 5 .
:s]nn] gfk]/ ?vsf] jf:tljs prfO kQf nufpm .

5. 1cm = 1.5m sf] :s]ndf lvr]sf] -lrqdf lbOPsf]_
uf8Lsf] jf:tljs nDafO slt xf]nf <

6. tn u08sL k|b]zsf] gS;f lbOPsf] 5 .
;f] gS;fdf 1 cm = 50 km sf] :s]ndf ljleGg
:yfgx¿ lbOPsf] 5 . ca lbOPsf] lhNnfx¿larsf]
;aeGbf 5f]6f] / ;a}eGbf nfdf] b'/L kQf nufpm .

-s_ sf:sLb]lv kfNkf

-v_ afun'ªb]lv uf]/vf

-u_ DofUbLb]lv ndh'ª

-3_ uf]/vfb]lv :ofª\hf
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PsfO 11 ;d"x (Set)

11.1  ;j{Jofks ;d"x (Universal Set)

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

1. lxdfno dfWolds ljBfno DofUbLsf sIff 7 sf ljBfyL{x¿n] ;d"x PsfOdf 5nkmn
ubf{ lgDgfg';f/sf ;d"x agfP5g\,

-s_ sIff 7 sf s]6Lx¿sf] ;d"x, A = { ;Ltf, xl/snf, k'mndfof, wlgof“, ¿kf, ;/:jtL, sdnf,
clDasf, nIdL}

-v_ sIff 7 sf s]6fx¿sf] ;d"x, B = { /fdljnf;, >L uf]ljGb, cfOt], s[i0f, /fds[i0f,
zflns/fd, pd]z}

-u_ sIff 7 sf r:df nufpg] ljBfyL{x¿sf] ;d"x C = {/fdljnf;, pd]z, xl/snf}

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

S = {sIff 7 sf ljBfyL{x¿} df dflysf tLgcf]6} ;d"x kb{5g\ <

ltdLn] klg cfk\mgf] sIffsf] S = {sIff 7 sf ljBfyL{x¿sf] ;d"x} df 5nkmndf cfpg ;Sg] s'g} 3

;d"xx¿ agfpm . ;fyL;“u 5nkmn klg u/ .

dflysf ;a} ;d"xx¿sf u'0f jf ljz]iftf cfpg ;Sg] ;d"x S = {sIff 7 sf ljBfyL{x¿} ;j{Jofks
;d"x xf] .

2. ;ª\Vofsf] 1fgaf6 aGg ;Sg] ljleGg ;d"xx¿ agfpg] af/]df 5nkmn u/ M

-s_ ju{ ;ª\Vofx¿sf] ;d"x S

-v_ 3g ;ª\Vofx¿sf] ;d"x C

-u_ hf]/ ;ª\Vofx¿sf] ;d"x E

-3_ lahf]/ ;ª\Vofx¿sf] ;d"x O

-ª_ ¿9 ;ª\Vofx¿sf] ;d"x P

-r_ ;+o'St ;ª\Vofx¿sf] ;d"x A

ca dflysf ;a} ;d"xx¿sf u'0f jf ljz]iftf 5nkmndf cfpg ;Sg] s'g} Pp6f ;d"x agfpm .

s] N = {k|fs[lts ;ª\Vofx¿} df dflysf ;a} ;d"xx¿ 5nkmndf cfpg ;S5g\ <

xf] dflysf -s_ b]lv -r_ ;Ddsf ;a} ;ª\Vofx¿ N = {k|fs[lts ;ª\Vofx¿} = {1, 2, 3, 4, 5, 6, 7, 8, ....}

df 5nkmndf cfpg ;S5g\ . o;/L dflysf ;a} ;d"xx¿sf nflu ;d"x N ;j{Jofks ;d"x x'g
;S5 .

ca dflysf b'O{cf]6f lj|mofsnfkx¿ (1 / 2) sf cfwf/df ;j{Jofks ;d"xsf] cy{ n]Vg sf]l;;
u/ . cfk"mn] n]v]sf] cy{nfO{ ;fyL;“u t'ngf u/L x]/ . s] ltdLx¿n] lgsfn]sf] lgisif{ tnsf]
tYox¿;“u ldN5 < t'ngf u/L x]/ .
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;j{Jofks ;d"xsf s]xL dxTTjk"0f{ cfwf/e"t tYox¿

1. s'g} Pp6f lglZrt ;d"xdf 5nkmnleq cfpg ;Sg] ;a} k|sf/sf ;d"xx¿ ;dfj]z eP5g\ eg]
Tof] lglZrt ;d"xnfO{ ;j{Jofks ;d"x (universal set) elgG5 .

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

pbfx/0f 1

tnsf ;fyLx¿larsf] s'/fsfgLnfO{ sIffdf clego u/ M

lzIfsn] sfnf]kf6Ldf s'g} Pp6f ;d"x n]Vg'ePsf] 5 .

/fdljnf; M o;df lahf]/ ;ª\Vofx¿ {1, 3, 5, 7, 9, 11, 13, 15} dfq 5g\ .

d}Rofª M o;df uGtL ;ª\Vof 16 t k/]g .

k"mndfof M o;df hf]/ ;ª\Vofx¿ {2, 4, 6, 8, 10, 12, 14} 5g\ <

>Ls[i0f M o;df 0 klg 5 .

cfOt] M o;df ¿9 ;ª\Vofx¿ klg 5g\ t <

;fg'dfof M o;df pko'St leGg k/]g t .

;lrq M P ! o;df t bzdnj ;ª\Vof klg 5}g .

ca dflysf] 5nkmnsf cfwf/df lzIfsn] sfnf]kf6Ldf n]v]sf] ;j{Jofks ;d"x kQf nufpm .

;dfwfg

oxf“ 15 ;Ddsf k"0f{ ;ª\Vofsf] ;d"x (W) = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} df
dflysf ;a} ;d"xx¿ 5nkmndf cfpg ;S5g\ . To;}n] o; k|Zgsf nflu ;d"x W ;j{Jofks ;d"x
x'G5 .

pbfx/0f 2

;j{Jofks ;d"x (U) = {50 eGbf ;fgf k"0f{ ;ª\Vofx¿} xf] . ca tnsf ;d:ofx¿ ;dfwfg u/ .

-s_ 4 sf ckjTo{x¿sf] ;d"x M4 nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ 6 sf ckjTo{x¿sf] ;d"x M6 nfO{ ;"rLs/0f ljlwaf6 n]v .

-u_ ;d"x U df kg]{ yk 2 ;d"x agfpm .

;dfwfg

-s_ 4 sf ckjTo{x¿sf] ;d"x (M4) = {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48}

-v_ 6 sf ckjTo{x¿sf] ;d"x (M6) = {6, 12, 18, 24, 30, 36, 42, 48}

-u_ 2 sf ckjTo{x¿sf] ;d"x (M2) = {2, 4, 6, 8, 10, 12, 14, 16, .........48} / 5 n] lgMz]if efu hfg]
;ª\Vofx¿sf] ;d"x (A) = {5, 10, 15, 20, 25, 30, 35, 40, 45}
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cEof; 11.1

1. ;j{Jofks ;d"x U = {30 eGbf ;fgf k|fs[lts ;ª\Vofx¿} 5 . ca lgDglnlvt ;d:ofx¿

;dfwfg u/ M

-s_ ¿9 ;ª\Vofx¿sf] ;d"x P nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ 6 sf ckjTo{x¿sf] ;d"x M6 nfO{ ;"rLs/0f ljlwaf6 n]v .

-u_ ;+o'St ;ª\Vofx¿sf] ;d"x C nfO{ ;"rLs/0f ljlwaf6 n]v .

-3_ lahf]/ ;ª\Vofx¿sf] ;d"xnfO{ ;"rLs/0f ljlwaf6 n]v .

-ª_ -s_ / -3_ lardf s] km/s 5 <

-r_ ;d"x -v_ / -u_ larsf] ;DaGw b]vfpm .

2. lgDgfg';f/sf ;d"x ;dfj]z ePsf] ;d"xsf] cfwf/df ;j{Jofks ;d"x (U) kQf nufpm M

-s_ ;d"x P = {30 leqsf ¿9 ;ª\Vofx¿}

-v_ ;d"x C = {20 leqsf ;+o'St ;ª\Vofx¿}

-u_ ;d"x A = {0, 1, 2, 4, 20}

-3_ ;d"x N = {20 ;Ddsf k|fs[lts ;ª\Vofx¿}

3. Pp6f ljBfnodf sIff 7 sf ljBfyL{x¿lar ePsf] tnsf] s'/fsfgLsf cfwf/df ;j{Jofks

;d"x kQf nufpm .

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

;f]lgof M o;df z"Go 5}g t .

uf]kfn M o;df 13 klg 5}g lg .

k]Daf M P ! o;df cg'ko'St leGg klg cfp“b}g .

l5l/ª M o;df hf]/ ;ª\Vofx¿ 2, 4, 6, 8, 10 / 12 k5{g\ .

>j0f M o;df bzdnj ;ª\Vof t Pp6f klg 5}g .

4. dfly k|Zg g+= 1 b]lv 3 ;Dd lbP h:t} yk 2/2 cf]6f ;d:of agfO{ ;dfwfg u/ . pSt ;d:ofnfO{
;fyLlar ;f6]/ ;dfwfg u/ / lzIfsnfO{ b]vfpm .
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11.2 pk;d"x (Sub Sets)

1. pk;d"xsf] kl/ro

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

dfgf}“ s'g} Pp6f ;j{Jofks ;d"x U = {4 ;Ddsf k|fs[lts ;ª\Vofx¿sf] ;d"x} = {1, 2, 3, 4}

5 .

-s_ dflysf] ;d"xsf ;b:ox¿af6 aGg ;Sg] cGo ;d"xx¿ agfpm .

;d"xx¿ z}Ifl0fs kf6Ldf ;ª\sng u/ / tnsf] tflnsf;“u t'ngf u/L x]/ .

j|m=;+=  ;d"x ;d"xsf] gfd÷u0fgfTdstf

1.  A = {1}, B = {2}, C = {3}, D = {4} Pp6f dfq ;b:o ePsf ;d"xx¿
n(A) = n(B) = n(C) = n(D) = 1

2.  E = {1,2 }, F = {1, 3}, G = {1,4} b'O{cf]6f ;b:o ePsf ;d"xx¿
 H = {2, 3}, I = {2, 4 }, J = {3, 4} n(E) = n(F) = n(G) = n(H) = n(I) =

 n(J) = 2

3.  K = {1,2,3}, L = {1, 2,4,}, tLgcf]6f ;b:o ePsf ;d"xx¿
 M = { 2, 3, 4} N = {1, 3, 4} n(K) = n(L) = n(M) = n(N) = 3

4.  O = {1, 2, 3, 4} 4 ;b:o ePsf] ;d"x n(O) = 4

5.  P = {  } vfnL ;d"x n(P) = 0

dflysf] tflnsfsf cfwf/df tnsf k|Zgx¿df 5nkmn u/ .

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

2. s] j|m=;= 1 sf ;a} ;d"xsf ;b:ox¿ ;d"x U sf klg ;b:o x'g\ <

3. s] ;d"x E sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ x'g\ <

4. s] ;d"x K sf ;a} ;b:ox¿ ;d"x U sf klg ;b:ox¿ x'g\ <

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

6. s] P = {  } = vfnL ;d"xsf ;a} ;b:o cGo ;a} ;d"xsf ;b:odf klg k5{g\ <

oxf“, ;d"x A sf ;a} ;b:o ;d"x U sf klg ;b:o x'g\ . To;}n] ;d"x A nfO{ ;d"x U

sf] pk;d"x elgG5 . o;nfO{ ul0ftLo ;ª\s]tdf A ⊂ U jf U ⊃ A n]lvG5 . oxf“ ;d"x B sf
;a} ;b:o  ;d"x E sf klg ;b:o x'g\ . To;}n] ;d"x B ;d"x E sf] pk;d"x xf] . o;nfO{ B ⊂
E n]lvG5 . To:t} E⊂K, E ⊂ M klg n]Vg ;lsG5 .
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-v_ dflysf] 5nkmnsf cfwf/df pk;d"xsf] cy{÷kl/efiff n]v / ;fyL;“u 5nkmn u/ .

olb Pp6f ;d"x X df ePsf ;a} ;b:ox¿ csf]{ ;d"x Y sf klg ;b:ox¿ x'g\ eg] X nfO{ Y
sf] pk;d"x (sub-set) elgG5  . ;ª\s]tdf X⊂Y cyjf Y⊃X n] hgfpg ;lsG5 .

To:t} Y nfO{ X sf] cltl/St ;d"x (super set) elgG5 . o;nfO{ ul0ftLo ;ª\s]tdf n]Vbf
X ⊂Y jf Y ⊃ X n]lvG5 .

dflysf] tflnsfsf ;d"xsf cfwf/df ;DefJo pk;d"xx¿ 5'6\ofpm . ;a}nfO{ ⊂ / ⊃ ;ª\s]t
k|of]u u/L n]v .

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

dfly lj|mofsnfk 1 df lbOPsf] tflnsfsf cfwf/df tnsf tYox¿df 5nkmn u/f}“ .

-s_ s] pk;d"x O df ;j{Jofks ;d"x U sf ;a} ;b:ox¿ k/]sf 5g\ <

-v_ s] O afx]s cGo pk;d"xx¿ A, E, K, P cflbdf ;j{Jofks ;d"x U sf ;a} ;b:ox¿
k/]sf 5g\ < t'ngf u/L x]/ .

dflysf] 5nkmnsf cfwf/df

pk;d"x O df U sf ;a} ;b:ox¿ k/]sf 5g\ .

To;}n] pk;d"x O ;j{Jofks ;d"x U sf] cg'ko'St pk;d"x (improper subset) xf] . cg'ko'St
pk;d"xnfO{ ⊆ ;ª\s]tn] hgfOG5 . ;ª\s]tdf n]Vbf O ⊆ U x'G5 .

O afx]s cGo ;a} pk;d"xdf ;j{Jofks ;d"x U sf ;a} ;b:ox¿ k/]sf 5}gg\ . To;}n] O

afx]s ;a} pk;d"xx¿ ;j{Jofks ;d"x U sf pko'St pk;d"xx¿ (proper subsets) x'g\ .
pko'St pk;d"xnfO{ ⊂ ;ª\s]tn] hgfOG5 .

;ª\s]tdf n]Vbf A ⊂ U x'G5 .

-u_ ca U sf cGo pko'St pk;d"xx¿ s] s] x'g ;S5g\, n]v / 5nkmn u/ .

-3_ s] D ⊂ G n]Vg ;lsG5 < s;/L <

-ª_ ⊂ ;ª\s]t k|of]u u/L cGo 10 cf]6f pko'St pk;d"xx¿ agfO{ ;ª\s]tdf n]v . ;fyLsf]
n]vfO;“u cfk\mgf] n]vfOnfO{ t'ngf u/L x]/ .

-r_ dflysf] 5nkmnsf cfwf/df pko'St / cg'ko'St ;d"xsf] cy{ n]v . cfk\mgf] cy{nfO{
;fyLx¿;“u 5nkmn u/ .

-5_ s] ltdLx¿sf] 5nkmnsf] lgisif{ tnsf tYox¿;“u ldN5 < t'ngf u/L x]/ .
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lgisif{

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

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

3. vfnL ;d"x cGo s'g} klg ;d"xsf] pko'St pk;d"x x'G5 .

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

cEof; 11.2

1. olb W = { 5 ;Ddsf k"0f{ ;ª\Vofx¿sf] ;d"x} 5 eg],

-s_ ;d"x W nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ ;d"x W af6 aGg] b'O{cf]6f Ps ;b:oLo pk;d"xx¿ agfO{ gfds/0f u/ .

-u_ k|Zg -s_ af6 b'O{ ;b:oLo yk sltcf]6f ;d"xx¿ aGg ;Snfg\ < agfP/ x]/ .

-3_ ;d"x W af6 Ps Ps cf]6f, b'O{ b'O{cf]6f, tLg tLgcf]6f, rf/ rf/cf]6f, kf“r kf“rcf]6f,
5 5cf]6f / ;b:o gePsf pk;d"xx¿ lgdf{0f u/L gfds/0f u/ .

-ª_ k|Zg g+= -3_ sf cfwf/df lbOPsf] ;d"x W af6 hDdf sltcf]6f pk;;d"x ag], n]v .

2. F = {s]/f, :ofp, cª\u'/} af6 aGg] ;a} pk;d"xx¿ n]v .

3. ;d"x Q = {1} af6 aGg ;Sg] ;a} pk;d"xx¿ n]v .

4. ;d"x R = {1, 2} af6 aGg ;Sg] ;a} pk;d"xx¿ n]v .

5. ;d"x S = {1, 2, 3} af6 aGg ;Sg] ;a} pk;d"xx¿ n]v .

6. ;d"x T = {1, 2, 3, 4} af6 aGg ;Sg] ;a} pk;d"xx¿ n]v .

7. k|Zg g+= 3 b]lv 6 ;Ddsf pTt/sf cfwf/df tnsf] tflnsf sfkLdf agfO e/ M

j|m=;++ ;d"x pk;d"xx¿ ;b:o ;ª\Vof pk;d"xsf] ;ª\Vof
1. {1} .........  ......... .........

2. {1, 2}. ........  ......... .........
3. {1,2, 3} .........  ......... .........

4. {1, 2, 3, 4} .........  ......... .........

dflysf] tflnsfsf] cfwf/df s'g} klg ;d"xaf6 aGg ;Sg] ;DefJo pk;d"xsf] ;ª\Vof kQf nufpg]
;"q lgsfn .
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11.3 e]g lrq (Venn Diagram)

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

dfgf}“ s'g} ;j{Jofks ;d"x U = {10 ;Ddsf k"0f{ ;ª\Vofx¿} = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

5 . ca o;af6 lgDgfg';f/sf km/s km/s pk;d"xx¿ agfcf}“ .

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

E = {3, 5, 7}

ca ;j{Jofks ;d"x U af6 ag]sf ;d"xx¿nfO{ o;/L klg b]vfpg ;lsG5 . cWoog u/L 5nkmn
u/ . ltdLn] klg cEof; k'l:tsfdf e]g lrq agfpg] k|of; u/ .

 -s_ ;d"xx¿ C / D nfO{ t'ngf u/L x]/f}“ M
D sf ;a} ;b:ox¿ ;d"x C sf klg
;b:ox¿ x'g\ . To;}n] ;d"x D ;d"x C

sf] pko'St pk;d"x xf] .
oxf“ D ⊂ C cyjf C ⊃ D x'G5 .

-v_ ;d"xx¿ D / E nfO{ t'ngf u/L x]/f}“ M

oxf“ ;d"x D / E sf ;a} ;b:ox¿ Ps
cfk;df pxL / plTts} 5g\ . To;}n] ;d"xx¿
D / E a/fa/ ;d"xx¿ / cg'ko'St pk;d"x b'j} x'G5g\ .

-u_ ;d"xx¿ B / C nfO{ cfk;df t'ngf u/L x]/f}“ M

oxf“, ;d"x B / C sf s'g} klg ;b:ox¿
cfk;df ldNbf 5}gg\ . To;}n] logLx¿
cfk;df cnlUuPsf 5g\ . B / C
cnlUuPsf ;d"x (disjoint sets) x'g\ .

-3_  ;d"xx¿ A / B nfO{ cfk;df t'ngf u/L x]/f}“ M
oxf“ ;d"x A / B df s]xL ;b:ox¿ 2, 4, 6 /
8 ;femf jf ldNbf 5g\ . To;}n] o:tf ;d"x
vlK6Psf ;d"xx¿ (overlapping sets) x'g\ .

U

0

2

4

6

8

10

3, 7,
5

1

9

D

C

U
1

2

4

D 6
8
9
10

3, 5,
7

D = E
D ⊂ E

E

0

U

2 8
4 10

6

1 7
3 9

5

B C

0

U
A B

1  3
5  7
9

10
2

4,6
8 0
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dflysf ;a} lrqx¿ e]g lrq x'g\ . ;d"xsf ljleGg k|sf/cg';f/ logLx¿sf e]g lrqx¿ klg km/s
km/s x'G5g\ .

dflysf lj|mofsnfkx¿sf cfwf/df tnsf k|Zgx¿df 5nkmn u/ M

-s_ s'g} klg e]g lrqdf s] s] x'G5g\ <
-v_ ;j{Jofks ;d"xnfO{ hgfpg s:tf] cfsf/sf] If]q k|of]u ul/Psf] 5 <
-u_ ;j{Jofks ;d"xafx]s cGo ;d"x hgfpgsf nflu s:tf] cfsf/sf] If]q k|of]u ul/Psf] 5 <
-ª_ dflysf] 5nkmnsf cfwf/df e]g lrq;“u ;DalGwt ljleGg tYox¿ kQf nufpm . tL

tYox¿ ;fyL;“u 5nkmn u/ . lgisif{nfO{ tnsf tYox¿;“u t'ngf u/L x]/ .

1. e]g lrqdf ;j{Jofks ;d"xsf nflu cfotsf/ If]qsf] k|of]u ul/G5 .
2. To:t} cGo ;d"xsf nflu uf]nfsf/ jf j[Qfsf/ If]qsf] k|of]u ul/G5 .
3. k|To]s ;d"xdf k/]sf ;b:ox¿nfO{ ;DalGwt If]qleq kg]{ u/L g} /flvPsf] x'G5 .
4. e]g lrqdf ;d"xx¿sf lsl;dcg';f/ ;femf ;b:ox¿nfO{ vlK6Psf] efudf /flvPsf] x'G5 .

To:t} af“sL ;b:ox¿nfO{ cfcfk\mgf] ;d"xdf /flvPsf] x'G5 .
5. o;/L ;d"x jf ;d"xsf ljleGg ;DaGwx¿nfO{ hgfpg] lrqfTds k|:t'ltnfO{ e]g lrq

(venn-diagram) elgG5 .

cEof; 11.3

1. tnsf e]g lrqsf cfwf/df k|To]s ;d"xnfO{ ;"\rLs/0f / JofVof b'j} ljlwaf6 k|:t't u/L n]v .

-s_  -v_ -u_ -3_

ca ;j{Jofks ;d"x U kQf nufpm .

2. olb U = {a, b, c, d, e, f, g, h, i, j}, P = {a, b, c, d, e, i}

Q = {a, e, i}, R = {b, c, d, j}, S = {i, e, a} /

T = {a, b, c, f, g} 5 eg]

tnsf ;d"xx¿nfO{ 5'6\6f5'6\6} e]g lrqdf k|:t't u/L b]vfpm M

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

3. dfly k|Zg g+= 1 / 2 df lbOP h:t} k|Zgx¿ cfk}“m agfO{ ;dfwfg u/ . ;fyL;“u ldn]/  ;dfwfg
u/ . cfk\mgf] / ;fyLsf] ;dfwfg t'ngf u/]/ klg x]/ .

U U U U

A
B2

4

6

9

10
3   7
5   11

1   7
3   9
5  11

2   8
4  10

6

C D 1

3

5

7

2   8
4  10

6

9

11

D

               E 1

2
11

3
5
7

4
6
8

A
F

9

101

8
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11.4 cnlUuPsf / vlK6Psf ;d"xx¿ (Disjoint and Overlapping Sets)

tnsf lj|mofsnfkx¿ cWoog u/ / 5nkmn u/ M

-s_ tn rf/cf]6f ;d"xx¿ lbOPsf 5g\ M

U = {10 ;Ddsf k"0f{ ;ª\Vofx¿} = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

A = { 6 sf u'0fgv08x¿} = {1, 2, 3, 6}

B = {8 sf u'0fgv08x¿} = {1, 2, 4, 8}

C = {5 sf] 10 ;Ddsf ckj{Tox¿} = {5,10}

dflysf ;d"xsf cfwf/df tnsf k|Zgx¿df 5nkmn u/ .

-s_ s] ;d"x A sf s'g} ;b:ox¿ ;d"x C df k5{g\ <

-v_ s] ;d"xx¿ B / C df ;femf ;b:ox¿ 5g\ <

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

oxf“ ;d"x A sf s'g} klg ;b:o ;d"x C df k/]sf 5}gg\ . To;}n] ;d"x A / C cnlUuPsf
;d"xx¿ x'g\ . To;} u/L ;d"xx¿ A / B sf ;femf ;b:ox¿ 1 / 2 x'g\ . To;}n] ;d"xx¿ A
/ B cfk;df vlK6Psf ;d"xx¿ x'g\ .

-3_ ;d"xx¿ B / C s:tf ;d"xx¿ xf]nfg\ < 5nkmn u/ .

-v_ dflysf ;d"xx¿nfO{ e]g lrqdf b]vfpg] k|of; u/f}“ M

– ;aeGbf klxn] ;j{Jofks ;d"x U agfcf}“ .

– A / B sf ;femf ;b:ox¿ 1 / 2 nfO{ vlK6Psf] If]qdf e/f}“ .

– A sf af“sL ;b:ox¿ 3 / 6 nfO{ A sf] af“sL If]qdf e/f}“ .

– B sf af“sL ;b:ox¿nfO{ B sf] af“sL If]qdf e/f}“ .

– C sf ;a} ;b:ox¿nfO{ C df e/f}“ .

-u_ dflysf] e]g lrqnfO{ cEof; k'l:tsfdf agfO{ vlK6Psf ;d"xx¿sf] vlK6Psf] efunfO{
/ª\u nufP/ b]vfpm .

-3_ dflysf 5nkmnsf cfwf/df vlK6Psf ;d"x / cnlUuPsf ;d"xx¿sf] kl/efiff lbg] k|of; u/ .
cfk"mn] n]v]sf] kl/efiffnfO{ ;fyLn] n]v]sf] kl/efiff;“u t'ngf u/L 5nkmn u/L x]/ . lgisif{nfO{
tnsf] kl/efiff;“u t'ngf u/L x]/ .

1. olb s'g} b'O{ jf b'O{eGbf a9L ;d"xx¿df ;femf ;b:ox¿ 5g\ eg] To:tf ;d"xx¿nfO{ vlK6Psf
;d"x (overlapping sets) elgG5 .

2. olb s'g} b'O{ jf b'O{eGbf a9L ;d"xx¿df ;femf ;b:ox¿ 5}gg\ eg] To:tf ;d"xx¿nfO{
cnlUuPsf ;d"x (disjoint sets) elgG5 .

U
A B

4

8
1
2

3

6
0 5

10

C

7
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cEof; 11.4

1. tn lbOPsf ;d"xsf cfwf/df vlK6Psf / cnlUuPsf ;d"xx¿ 5'6\ofpm 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

2.  A = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} eP tnsf ;d"xx¿nfO{ ;"rLs/0f ljlwaf6 n]v .

-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

-3_ A df ePsf 10 sf u'0fg v08x¿sf] ;d"x E

-ª_ dflysf ;d"xx¿ A, B, C, D / E df vlK6Psf / cnlUuPsf ;d"xx¿ 5'6\ofpm .

3. s'g} kf“r kf“r cf]6f vlK6Psf / cnlUuPsf ;d"x vf]h÷agfpm . ;fyL;“u Pscsf{sf ;d"xx¿
5'6\ofpg cEof; u/ .
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11.5 ;d"xsf] ;+of]hg (Union of Sets)

tnsf lj|mofsnfk / lrqx¿ cWoog u/L 5nkmn u/ M

dflysf ;d"xx¿ X / Y sf ;b:ox¿nfO{ lrgfpg] gfd lbP/ ldnfP/ /fvf}“ / 5fof kf/L b]vfcf}“ .

ca tn lbOPsf k|Zgx¿df 5nkmn u/f}“ .

1. ;d"xx¿ X / Y sf ;femf ;b:ox¿ s] s] x'g\ <

2. s] ;d"x X df ;d"x Y sf ;a} ;b:ox¿ k5{g\ <

3. ;d"xx¿ X / Y sf ;b:ox¿nfO{ ;"rLs/0f ljlwaf6 n]v .

4. ;d"xx¿ X / Y sf ;femf ;b:ox¿nfO{ ;"rLs/0f ljlwaf6 n]v .

5. ;d"xx¿ X / Y sf ;a} ;b:ox¿nfO{ gbf]xf]¥ofOsg ;"rLs/0f ljlwaf6 n]v .

dfly 5fof k/]sf] efunfO{ ;d"xx¿ X / Y sf] ;+of]hg (union of sets) elgG5 . o;nfO{ ;+of]hg
lrx\g ∪ n] hgfOG5 .

To;}n] X U Y = X ;+of]hg Y = {la/fnf], af3, :ofn, e“};L, v/fof], s's'/, ufO{, l;“x, aª\u'/, xfQL}
x'G5 .

dflysf] 5nkmnsf cfwf/df ;d"xsf] ;+of]hgsf] kl/efiff / tYox¿ n]Vg] k|of; u/ . cfk\mgf]
n]vfOnfO{ ;fyL;“u 5nkmn u/ . clGtd lgisif{nfO{ tnsf] kl/efiff / tYox¿;“u t'ngf u/L x]/ .

1. s'g} b'O{ ;d"xx¿ X jf Y jf b'j} ;d"xsf ;b:ox¿ X / Y sf ;Dk"0f{ ;b:ox¿ k/]sf]
;d"xx¿sf] cj:yfnfO{ ;d"xx¿ X / Y sf] ;+of]hg elgG5 .

2. o;nfO{ X∪Y n] hgfOG5 .

3. o;nfO{ X ;+of]hg Y(X union Y) eg]/ kl9G5 .

la/fnf]
af3
:ofn
e}“;L

v/fof]
s's'/
ufO{

l;+x
aª\u'/
xfTtL

X Y
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pbfx/0f 1

;d:of M  olb U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, P = {1, 2, 3, 4, 5}, Q = {1, 4, 5},

R = {3, 4, 5, 6, 7, 8} / S = {2, 3, 6, 7, 10} eP tnsf k|To]s ;d"xx¿sf] ;+of]hg lgdf{0f u/ / e]g
lrqdf klg b]vfpm M

-s_ P ∪ Q -v_ Q ∪ R -u_ Q ∪ S

;dfwfg

-s_ oxf“ P ∪ Q = {1, 2, 3, 4, 5} ∪ {1, 4, 5}

= {1, 2, 3, 4, 5}

lrqdf P ∪ Q hgfpg] ;d"xnfO{ 5fof kf/L b]vfOPsf] 5 .

-v_ Q ∪ R = {1, 4, 5} U { 3, 4, 5, 6, 7, 8}

= {1, 3 ,4 ,5, 6, 7, 8}

lrqdf Q ∪ R nfO{ 5fof kf/L b]vfOPsf] 5 .

-u_ Q ∪ S = {1, 4, 5} ∪ {2, 3, 6, 7, 10}

= {1, 2, 3, 4, 5, 6, 7, 10}

lrqdf Q ∪ S nfO{ 5fof kf/]/ b]vfOPsf] 5 .

pbfx/0f 2

olb E = {6 sf u'0fgv08x¿} / F = {10 ;Ddsf lahf]/ ;ª\Vofx¿ } eP

-s_ ;d"xx¿ E / F nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ E ∪ F / F ∪ E nfO{ e]g lrqdf b]vfpm .

-u_ E ∪ F = F ∪ E x'G5 egL k||dfl0ft u/ .

-3_ F ∪ F = F x'G5 egL k|dfl0ft u/ .

;dfwfg

-s_ E = {1, 2 ,3, 6}

F = { 1, 3, 5, 7, 9}

-v_ E ∪ F / F ∪ E nfO{ e]g lrqdf b]vfp“bf,

UF

2

6

1

3

5
7
9

E

U

2

9 10

R

1 4

5

3
6
7
8

U

8

9

S
1

4

5

2  3
6
7
10

U

6

7

8

9

10
1  4  5

2

3

Q

P

Q

Q
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-u_ E ∪ F = {1, 2, 3, 6} ∪ {1, 3, 5, 7, 9}

= {1, 2, 3, 5, 6, 7, 9}

F ∪ E = { 1, 3, 5, 7, 9} ∪ {1, 2, 3, 6}

= {1, 2, 3, 5, 6, 7, 9}

To;}n] E ∪ F = F ∪ E x'G5 . k|dfl0ft eof] .

F ∪ F = {1, 3, 5, 7, 9} ∪ {1, 3, 5, 7, 9} = {1, 3, 5, 7, 9} = F

∴ F ∪ F k|dfl0ft eof] .

pbfx/0f 3

tnsf ;d"xsf cfwf/df ;f]lwPsf k|Zgx¿sf] ;dfwfg u/ M

U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11}, J = {1, 3, 5, 7, 9, 11}, K = {2, 4, 6, 8, 10} /
L = {0, 1, 3, 6, 11} 5 .

-s_ (J ∪ K) ∪ L = J ∪ (K ∪ L), k|dfl0ft u/ .

-v_ (J ∪ K) ∪ L nfO{ e]g lrqdf b]vfpm .

-u_ s] (J ∪ K) ∪ L = J ∪ (K ∪ L) = U n]Vg ;lsG5 <

;dfwfg

-s_ oxf“ (J ∪ K) ∪L

= [{1, 3 ,5, 7, 9, 11} ∪ {2, 4, 6, 8, 10}] U {0, 1, 3, 6, 11}

= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11} ∪ {0, 1, 3, 6, 11}

= {0,1, 2, 3, 4, 5, 6, 7, 8, 9, 10,11}

To;}n], J ∪ (K ∪ L)

= {1, 3, 5, 7, 9, 11} ∪ [{2, 4, 6, 8, 10} U {0, 1, 3, 6, 11}]

= {1, 3, 5, 7, 9, 11} ∪ {0, 1, 2, 3, 4, 6, 8, 10, 11}
={0,1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11}

To;}n]  (J ∪ K) ∪ L = J ∪ (K ∪ L) k|dfl0ft eof] .

-v_ oxf“ (J ∪ K) ∪ L nfO{ e]g lrqdf b]vfp“bf

UK

5
7
9

2 8
4 10

6

J

1, 3, 11

o
L
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-u_ oxf“ (J ∪ K) ∪ L = {0,1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11} 5 .

To:t}, J ∪ (K ∪ L) = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11} 5 .

/ U = {0, 1, 2, 3, 4 5, 6, 7, 8, 9, 10, 11} 5 .

To;}n] (J ∪ K) ∪ L = J ∪ (K ∪ L) = U n]Vg ;lsG5 .

cEof; 11.5

1. bfof“sf] h:tf] 5'6\6f5'6\6} e]g lrq lvr . tn lbPsf ;d"xsf] ;+of]hg hgfpg] efu kQf
nufO{ 5fof kf/]/ b]vfpm M

-s_ P ∪ Q -v_ R ∪ Q -u_ Q ∪ R -3_ P ∪ R

-ª_ R ∪ P -5_ (P ∪ Q) ∪ R -h_ P ∪ (Q ∪ R)

2. olb U = {12 ;Ddsf k|fs[lts ;ª\Vofx¿}, A = {hf]/ ;ªVofx¿} /
B = {lahf]/ ;ª\Vofx¿} eP

-s_ ;d"xx¿ U, A / B nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ e]g lrq agfO{ lgDgfg';f/sf ;d"x kQf nufpm .

-c_ A ∪ B -cf_ B ∪ A -O_ B ∪ B -O{_ A ∪ A

-u_ k|dfl0ft u/ M

-c_ A ∪ B = B ∪ A -cf_ B ∪ B = B -O_ A ∪ A = A -O{_ A ∪ B = B ∪ A = U

3. olb U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} / A = {1, 3, 5, 6, 7, 9} eP

-s_ U ∪ A nfO{ e]g lrqdf b]vfpm . -v_ A ∪ U = U ∪ A = U k|dfl0ft u/L b]vfpm .

4. olb M = {8 sf u'0fgv08x¿} / N = { } = Ø eP,

-s_ M nfO{ ;"rLs/0f ljlwaf6 n]v .

-v_ M ∪ N nfO{ e]g lrqdf b]vfpm .

-u_ N ∪ M nfO{ ;"rLs/0f ljlwaf6 b]vfpm .

-3_ s] M ∪ N = N ∪ M n]Vg ;lsG5 < k|dfl0ft u/L b]vfpm .

5. olb U = {a, b, c, d, e, f, g, h, i, j, k}, E = {a, b, c, d}, F = {e, f, g, h} /

G = {a, b, c, e, f, g, i, j} eP,

-s_ lgDgfg';f/sf ;d"xx¿nfO{ e]g lrqdf b]vfpm M

-c_ (E ∪ F) ∪ G -cf_ E ∪ (F ∪ G)

-v_ s] (E ∪ F) ∪ G = E ∪ (F ∪ G) n]Vg ;lsG5 < k|dfl0ft u/L b]vfpm .

P

Q R
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11.6 ;d"xx¿sf] k|ltR5]bg (Intersection of Sets)

sIff 7 df k9\g] 10 hgf ljBfyL{n] uLt ufpg] / gfRg] k|ltof]lutfdf efu lnPsf 5g\ .

uLt ufpg]sf] ljBfyL{x¿sf] ;d"xnfO{ A / gfRg] ljBfyL{sf] ;d"xnfO{ B dflgPsf] 5 .

uLt ufpg] (A) = {cK;/f, alatf, l;df, s]z/, /lag, ;lag}

gfRg] (B) = {s]z/, ho/fd, alatf, c~h', k"0f{, k|ldnf}

ca, uLt ufpg] ljBfyL{sf] ;d"x / gfRg] ljBfyL{sf] ;d"xnfO{ e]g lrqdf b]vfp“bf,

-s_ b'j} lj|mofsnfk dg k/fpg] ljBfyL{ s'g s'g /x]5g\ < eGg ;S5f} <

-v_ b'j} lj|mofsnfk dg k/fpg] ljBfyL{ kg]{ If]qnfO{ 5fof kf/]/ b]vfpm .

-u_ s] uLt ufpg] dfq ljBfyL{sf] ;d"x agfpg ;S5f} <

-3_ s] gfRg hfGg] ljBfyL{ dfqsf] ;d"x agfpg ;S5f} <

A / B b'O{ cf]6f ;d"xx¿ 5g\ . ;d"xx¿ A / B sf ;femf ;b:ox¿sf ;d"xnfO{ ;d"xsf] k|ltR5]bg
(Intersection of sets) elgG5 . o;nfO{ ∩ n] hgfOG5 . cyf{t\, A∩B nfO{ A k|ltR5]bg B

(A intersection B ) elg k9\g'k5{ .

pbfx/0f 1

olb A = {1,2,3,4,5} / B = {2,4,6,8,10} eP A ∩ B ;d"x lgdf{0f u/L e]g lrqdf 5fof kf/L b]vfpm .

;dfwfg

oxf“, A = {1, 2, 3, 4, 5}  / B = {2, 4, 6, 8,10} 5g\ .

ca, A ∩ B eg]sf] b'j} ;d"xdf kg]{ ;femf ;b:ox¿ x'g\ .

ctM A ∩ B = {1, 2, 3, 4, 5}  ∩ {2, 4, 6, 8, 10} = {2, 4}

cK;/f

l;df

/lag

;lag

ho/fd

c~h'

k"0f{

k|ldnf

s]z/

alatf

U
A B

A B
1

3

5

2
4

6

8

10

U
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pbfxf/0f 2

olb A = {1,3,5,7,9} / B = {1, 9} eP A ∩ B nfO{
e]g lrqdf 5fof kf/L b]vfpm .

;dfwfg M oxf“,

A = {1, 3, 5, 7, 9} / B = {1, 9} 5g\ .

A ∩ B = {1, 3, 5, 7, 9} ∩ {1.9} = {1, 9}

pbfx/0f 3

olb A = {a, b, c d, e} / B = {x, y, z} eP A∩B nfO{
e]g lrqdf 5fof kf/L b]vfpm .

;dfwfg

oxf“, A = {a, b, c, d, e}  / B = {x, y, z}

ca, A / B df s'g} klg ;b:o ;femf gePsfn] A∩B vfnL ;d"x xf] .

To;}n] 5fof kf/L b]vfpg ;lsPg . To;}n] A∩B = { } jf φ x'G5 .

pbfx/0f 4

olb ;j{Jofks ;d"x U = {1, 2, 3, 4, 5, 6, 7 , 8, 9},

A = {1, 3, 5, 7, 9} / B = {1, 2, 3, 4, 5} eP A ∩ B

kQf nufO{ e]g lrqdf b]vfpm .

;dfwfg

A ∩ B = {1, 3, 5, 7, 9} ∩ {1, 2, 3, 4, 5}  = {1, 3, 5}

cEof; 11.6

1. lbOPsf] e]g lrqaf6 tn lbOPsf ;d"xx¿ kQf nufpm M

-s_ A ∩ B -v_ B ∩  A  -u_ A ∩ A

-3_ U ∩  A -ª_ U ∩  B

2. olb U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, A = {1, 2, 3, 6} / B = {1, 2, 3, 4, 5} eP A∩B kQf nufpm
/ e]g lrqdf klg k|:t't u/ .

3. olb U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10},  A = {1, 3, 5, 7, 9}, B = {3, 6, 9} / C = {2, 4, 6, 10} eP

-s_ A∩B -v_ B∩C -u_ A∩C  kQf nufO{ k|To]snfO{ e]g lrqdf klg b]vfpm .

4. olb P = {a, b, c, d, e} / Q = {a, b, c} eP P∩Q kQf nufO{ e]g lrq klg agfpm .

5. olb U = {10 eGbf ;fgf k|fs[lts ;ª\Vofx¿}, M = {2 sf ckjTo{x¿}, N = {8 sf u'0fg
v08x¿} / O = {hf]/ ;ªVof} eP,

-s_ dflysf ;d"xx¿nfO{ e]g lrqdf b]vfpm . -v_ M∩N kQf nufpm .

-u_ s] M∩(N∩O) = (M∩N)∩O n]Vg ;lsG5 < k|dfl0ft u/L b]vfpm .

AB
3

5

7

1
9

U
e]g lrqdf b]vfp“bf

U
A B

a   b
c   d

e

x
y
z

e]g lrqdf b]vfp“bf

e]g lrqdf b]vfp“bf

A B
7

9
1
3
5

2

4

U

6

8

a
b
c

g
h
i

d
e
f

A B
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PsfO 12  k"0f{ ;ª\Vof (Whole Number)

12.1 ;ª\Vofsf] ju{ / ju{d"n (Square and Square Root of the number)

1. ;ª\Vofsf] ju{

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

nx/df 4 cf]6f / kª\lStdf 4 cf]6f
u'Rrfx¿ /fvf}“ . hDdf u'Rrfx¿ slt eP <

oxf“, b'j} nx/ / kª\lStdf rf/ rf/ cf]6f u'Rrfx¿ 5g\ .
To;}n] 4 x 4 = 16 x'G5 . To;}n] 4 sf] ju{ ;ª\Vof 16 x'G5 .
dflysf] lj|mofsnfkaf6 ju{sf] kl/efiff n]v .

s'g} k"0f{ ;ª\VofnfO{ cfk}“m;“u u'0fg ubf{ cfpg] u'0fgkmnnfO{ g} ju{ ;ª\Vof elgG5 . ju{ ;ª\Vof
lgsfNbf lbPsf] ;ª\VofnfO{ ToxL ;ª\Vofn] u'0fg ug'{k5{ . h:t} M 4 sf] ju{ ;ª\Vof 4 x 4 = 16

x'G5 . 4 sf] ju{nfO{ 42 = 4 x 4 = 16 n]Vg ;lsG5 .

gf]6 M s'g} ;ª\Vof dfgf}“ 5 sf] ju{ eGgfn] 5 PsfO nDafO ePsf] Pp6f ju{sf] If]qkmn eGg] a'‰g'k5{ .
ctM 52 = 5 x 5 = 25 ePsf] xf] .

pbfx/0f 1

tn lbOPsf ;ª\Vofsf] ju{ ;ª\Vof lgsfn M

-s_ 5 -v_ 12 -u_ 
2
1

-3_ 0.04

;dfwfg

-s_ 5 sf] ju{ ;ª\Vof = 52 = 5 x 5 = 25 -v_ 12 sf] ju{ ;ª\Vof = 122 = 12 x 12 = 144

-u_ 
2

2
1






 sf] ju{ ;ª\Vof = 

4
1

2
1

2
1

2
1 2







 -3_ (0.04)2 sf]  ju{ ;ª\Vof = (0.04)2 = 0.04 x 0.04 = 0.0016

2. ;ª\Vofsf] ju{d"n

-s_ ju{d"nsf] kl/ro

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-c_ Pp6f ljBfnosf] sIff 7 df hDdf 36 hgf ljBfyL{x¿
5g\ . ltgLx¿nfO{ juf{sf/ ¿kdf ldnfP/ /fvf}“ . k|To]s
lsgf/fdf slt slt ljBfyL{ k5{g\ <

oxf“, Pp6f lsgf/fdf 6 hgf ljBfyL{x¿ k/]sf 5g\ . 36 = 6 x 6 x'G5 .

To;}n] x/]s lsgf/fdf 6/6 hgf kg]{ u/L ldnfOPsf] /x]5 .
ca, 36 sf] ju{d"n 6 x'G5 . ju{d"nnfO{ xfdL ( ) lrx\gn] hgfp“5f}“ .
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-cf_ dflysf] lj|mofsnfksf cfwf/df ju{d"nsf] kl/efiff n]Vg ;S5f}“ < ;fyL;“u 5nkmn u/L n]v]sf]
kl/efiffnfO{ tnsf] kl/efiff;“u t'ngf u/]/ x]/ .

s'g} klg ju{ ;ª\Vofsf b'O{cf]6f p:tfp:t} u'0fgv08x¿ x'G5g\ eg] tL u'0fgv08x¿dWo] Pp6fnfO{

To; ;ª\Vofsf] ju{d"n elgG5 . ju{d"nnfO{ ( ) lrx\gdf klg n]lvG5 . h:t} M 6636 2   x'G5 .

-v_ u'0fgv08 ljlwaf6 ju{d"n lgsfNg] tl/sf

u'0fgv08 ljlwaf6 ju{d"n lgsfNbf lgDgfg';f/sf] k|lj|mof ckgfpg'k5{ M

1. lbOPsf] ;ª\Vofsf] ¿9 u'0fgv08 lgsfNg]

2. ¿9 u'0fgv08nfO{  lrx\gleq /fVg]

3. hf]8f hf]8f ;ª\VofnfO{ 3ftfª\ssf] ¿kdf n]Vg]

4. k|To]s hf]8fsf] Pp6f Pp6f ;ª\Vof n]Vg] / u'0fg ug]{

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

pbfx/0f 2

81 sf] ju{d"n lgsfn M

;dfwfg M oxf“ 81 sf ¿9 u'0fgv08x¿ lgsfNbf,

3 81
3 27
3 9

3
t;y{ 81 = 3 x 3 x 3 x 3

ca, 81 sf] ju{d"n lgsfNbf,
81 sf] ju{d"n

9

33

33

3333

81

22










pbfx/0f 3

s'g} Pp6f ljBfnosf sIff 7 df k9\g] ljBfyL{x¿n] n'lDagL e|d0fsf nflu ljBfyL{ ;ª\Vof hlt 5 Tolt
g} ?lkof“ hDdf ubf{ ?= 15,625 hDdf eP5 eg] ;f] sIffsf] ljBfyL{ ;ª\Vof lgsfn .

;dfwfg M oxf“ cfjZos ljBfyL{ ;ª\Vof = 15,625 sf] ju{d"n x'G5 . To;}n] ;j{k|yd 15,625 sf] ¿9
u'0fgv08x¿ lgsfnf}“ .

15625 sf] ¿9 u'0fgv08 lgsfNbf,

5 15625
5 3125
5 625
5 125
5 25

5

ca, 15,625 sf] ju{d"n lgsfNbf

125
555

555

55555515625
222








∴  15625 = 5 x 5 x 5 x 5 x 5 x 5

ctM pSt ljBfnodf sIff 7 df k9\g] ljBfyL{ 125 hgf /x]5g\ .
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-u_ efu ljlwåf/f ju{d"n lgsfNg] tl/sf

tn efu ljlwaf6 ju{d"n lgsfNg] tl/sf / pbfx/0f cWoog u/L 5nkmn u/ M

pbfx/0f 4

1764 sf] efu ljlwåf/f ju{d"n lgsfNg] k|of; u/f}“ M

tl/sf

1. ;ª\Vofsf] Ps :yfgaf6 hf]8f hf]8f ldnfp“b} hfg'k5{ . h:t} M 1764

2. klxnf] hf]8f 17 nfO{ ju{ ;ª\Vofdf ljrf/ ubf{ 17 eGbf ;fgf] t/ ;a}eGbf
7'nf] ju{ ;ª\Vof 16 x'G5 . o;sf] ju{d"n 4 cfpg] u/L lx;fa ul/G5 .

3. 4 nfO{ tndfly /fv]/ u'0fgkmn 17 sf] tnk6\l6 /fvL 36fpg'k5{ .
clg cufl8sf] 4 / 4 nfO{ hf]8 lrx\g /fvL hf]8\g'k5{ .

4. z]if cfPsf] 1 ;“u csf]{ hf]8f ;ª\Vofx¿ 64 nfO{ tn emfg'{k5{ . ca efHo 164 x'G5 .
5. ca, 82 sf] b;sf] :yfgsf] ;ª\Vofn] efHo 164 sf] b;sf] :yfg / ;o :yfgsf] ;ª\Vof 16 nfO{

efu hfg] efukmn cg'dfg ug'{k5{ / glhssf] ;ª\Vofn] u'0fg ug'{k5{ . oxf“ 16 nfO{ 8 n] 2 k6s
efu hfG5 .

6. ca, z]if 0 cfPsfn] 1764 sf] ju{d"n 42 x'G5 .

pbfx/0f 5

11025 sf] efu ljlwaf6 ju{d"n lgsfn M

;dfwfg M 11025 sf] efu ljlwaf6 ju{d"n lgsfNbf,

105

1    11025

+1 - 1

205 01025

+ 5 -1025

210 0000

∴ 11025 sf] ju{d"n 105 x'G5 .

-3_ leGg ePsf ;ª\Vofsf] ju{d"n lgsfNg] tl/sf

tn lbOPsf] leGgsf] ju{d"n lgsfNg] tl/sf / pbfx/0f
cWoog u/L 5nkmn u/ M

pbfx/0f 6

81
49

 sf] ju{d"n lgsfn M

         42

4 1764

+4    -16

82 0164

+2 - 164

84  000

leGgsf] ju{d"n lgsfNg] tl/sf
1.;j{k|yd x/ / c+zsf] 5'6\6f5'6\6}

ju{d"n lgsfNg'k5{ .
2. leGgsf] ;/n u/L pTt/ lgsfNg'

k5{ .

gf]6 M
1.oxf“ 11025 nfO{ Pssf] :yfgaf6

hf]8L ldnfp“bf 11025 x'G5 .
2.klxnf] k6s 10 emfg'{k5{ . t/ 2

kl5 s'g} cª\s /fVbf 10 nfO{ efu
ug{ ldNb}g . To;}n] Pp6f efugf:tL
z"Go (0) ykL 25 kl5 emf/]/ 1025

agfOPsf] 5 .
3. efukmndf z"Go yk]kl5 efhsdf

klg z"Go yKg'k5{ .
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oxf“, 81
49

 sf] ju{d"n = 
9
7

33
7

33

7
3333

77
81
49

22

2













To;}n], 81
49

 sf] ju{d"n 9
7
 x'G5 .

pbfx/0f 6

625
3991  sf] ju{d"n lgsfn M

;dfwfg

625
1024

625
3996251

625
399

1 


  sf] ju{d"n 
25
7

1
25
32

2525
3232

625
1024







To;}n], 
625
399

1  sf] ju{d"n 
25
7

1  x'G5 .

cEof; 12.1

-s_ tn lbOPsf ;ª\Vofsf] ¿9 u'0fgv08 ljlwåf/f ju{d"n lgsfn M

1.  64 2. 196 3. 324 4. 400 5. 1225

6. 2916 7. 5625 8. 11664 9. 121 x 169

10. 343 x 112 11. 196144  12. 62525 

-v_ tn lbOPsf ;ª\Vofx¿sf] ju{ ;ª\Vof lgsfn M

1. 8 2. 12 3. 15 4. 19 5. 25 6. 77

7. 95 8. 100 9. 205 10. 500

-u_ tn lbOPsf ;ª\Vofx¿sf] efu ljlwåf/f ju{d"n lgsfn M

1. 169 2. 625 3. 2304 4. 8836 5. 9801

6. 11025 7. 95481 8. 166464 9. 646416 10. 1024144

-3_ tn lbOPsf leGgsf] ju{d"n lgsfn M

1. 169
144

2. 1024
625

3. 2916
1225

4. 2025
911 5. 729

5688

-ª_ tnsf k|Zgx¿ ;dfwfg u/ M

1. Pp6f juf{sf/ hUufsf] nDafO 20m eP To;sf] If]qkmn kQf nufpm .

2. Pp6f juf{sf/ ;]ldgf/ xnsf] If]qkmn 625m2 eP To;sf] nDafO kQf nufpm .
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12.2 ;ª\Vofsf] 3g / 3gd"n (Cube and Cube Roots)

1. ;ª\Vofsf] 3g

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ 2 nfO{ tLg k6s u'0fg u/]/ x]/f}“ .
2 x 2 x 2 = 8

-v_ To:t} 3 / 4 nfO{ klg tLg tLg k6s u'0fg u/]/ x]/f}“ .

3 x 3 x 3 = 27 / 4 x 4 x 4 = 64 x'G5 .

oxf“, 2 sf] 3g ;ª\Vof 8 xf] . To:t} 3 / 4 sf 3g ;ª\Vofx¿ j|mdzM 27 / 64 x'g\ .

-u_ lrqdf k|To]s e'hf 2 PsfO ePsf] 3gfsf/ j:t' b]vfOPsf] 5 . o; 3gfsf/ j:t'sf] cfotg
(V) = 2 x 2 x 2 = 23 = 8 3g PsfO x'G5 .

dflysf] lj|mofsnfksf cfwf/df 3g ;ª\Vofsf] kl/efiff n]v . ;fyL;“u 5nkmn u/L ltdLn] n]v]sf]
kl/efiff tnsf] kl/efiff;“u bf“h]/ x]/ .

tLgcf]6f pxL ;ª\Vofsf] u'0fgkmnnfO{ 3g ;ª\Vof elgG5 . h:t} M s'g} ;ª\Vof 2 eP 2 sf] 3g
;ª\Vof 23 x'G5 . To:t} s'g} ;ª\Vof a eP a sf] 3g ;ª\Vof a3 x'G5 .

pbfx/0f 1

1, 7 / 10 sf] 3g ;ª\Vof lgsfn M

;dfwfg

1 sf] 3g ;ª\Vof = 13 = 1 x 1 x 1 = 1

7 sf] 3g ;ª\Vof = 73 = 7 x 7 x 7 = 343

10 sf] 3g ;ª\Vof = 103 = 10 x 10 x 10 = 1000

pbfx/0f 2

ltd|f] ljBfnodf vfg]kfgLsf nflu Pp6f 5 PsfO nfdf], 5 PsfO rf}8f / 5 PsfO cUnf] 6\ofª\sL
hldgd'lg lgdf{0f ug{ slt 3g PsfOsf] vfN8f] cfjZostf knf{ <

;dfwfg

oxf“, 5 sf] 3g ;ª\Vof g} cfjZos ;dfwfg xf], lsg <

53 = 5 x 5 x5 = 125 3g PsfO x'G5 .

t;y{, cfjZos vfN8f] a/fa/ 125 3g PsfO .

2
2

2



110 ul0ft, sIff – &

2. ;ª\Vofsf] 3gd"n

lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

3g ;ª\Vofsf] hfgsf/L lnO;s]kl5 ca xfdL tL 3g ;ª\Vofsf] ¿9 u'0fgv08 lgsfnL x]/f}“ .

1= 1 x 1 x 1

8 = 2 x 2 x 2

27 = 3 x 3 x 3

64 = 2 x 2 x 2 x 2 x 2 x 2 = 4 x 4 x4

oxf“, xfdL s] eGg ;S5f}“ eg],

1 sf] 3gd"n 1 x'G5 .

8 sf] 3gd"n 2 x'G5 .

To:t}, 27 / 64 sf] 3gd"n j|mdzM 3 / 4 x'G5g\ .

ca, s] ltdLx¿n] 3gd"nsf] kl/efiff n]Vg jf eGg ;S5f} < n]v / ;fyL;“u 5nkmn u/ .

s'g} 3g ;ª\Vofsf tLgcf]6f p:t} u'0fgv08x¿dWo] Pp6fnfO{ pSt 3g ;ª\Vofsf] 3gd"n elgG5 .

3gd"nnfO{ 3 n] hgfOG5 . h:t} a3 3g ;ª\Vof xf] eg] a3 sf] 3gd"n aa3 3   x'G5 .

pbfx/0f 3

tnsf 3g ;ª\Vofsf] 3gd"n lgsfn M

-s_ 216 -v_ 512 -u_ 1728

;dfwfg

-s_ 216 sf] 3g ;ª\Vof = 63232333222216 3 3333 

-v_ 512 sf] 3g ;ª\Vof = 8222222222222222512 3 33333 

-u_ 1728 sf] 3g ;ª\Vof = 123223223332222221728 3 33333 
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cEof; 12.2

1. tn lbOPsf ;ª\Vofx¿sf] 3g ;ª\Vof lgsfn M

-s_ 6 -v_ 11 -u_ 13 -3_ 15 -ª_ 18 -r_ 24

-5_ 30 -h_ 45 -em_ 80 -`_ 100

2. tn lbOPsf ;ª\Vofsf] 3gd"n lgsfn M

-s_ 8 -v_ 125 -u_ 343 -3_ 1000 -ª_ 3375

3. Pp6f 3gfsf/ afs;sf] nDafO 12 ld6/ 5 eg] ;f] afs;sf] cfotg lgsfn .

4. 45m nDafO ePsf] Pp6f 3gfsf/ 3/sf] cfotg slt x'G5 xf]nf <

5. vfg]kfgL cfof]hgfn] 25m nDafO ePsf] 3gfsf/ 6\ofª\sL lgdf{0f u/]5 eg] Tof]
6\ofª\sLsf] Ifdtf slt xf]nf < [ olb 1m3 = 1000l ]

6. Pp6f 3gfsf/ sf]7fdf 4096m3 xfjf c6fp“5 eg] ;f] sf]7fsf] prfO lgsfn .

7. Pp6f 3gfsf/ vfg]kfgL 6\ofª\sLsf] hDdf Ifdtf 64,000l 5 eg] ;f] 6\ofª\sLsf] nDafO
lgsfn .
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12.3   dxQd ;dfkjt{s (Highest Common Factor - HCF)

1. dxQd ;dfkjt{ssf] kl/ro

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

dfgf}“, b'O{ cf]6f ;ª\Vof 24 / 36 5g\ .

oxf“, ;ª\Vof 24 sf u'0fgv08sf] ;d"x agfcf}“ .

F24 = {1, 2, 3, 4, 6, 8, 12, 24}

To:t} ;ª\Vof 36 sf u'0fgv08sf] ;d"x agfcf}“ .

F36 = { 1, 2, 3, 4, 6, 9, 12, 18, 36}

ca, 24 / 36 sf ;femf u'0fgv08sf] ;d"x agfcf}“ .

;femf u'0fgv08sf] ;d"x {1, 2, 3, 4, 6, 12} 5 . o;df ;a}eGbf 7'nf] ;femf u'0fgv08 = 12 5 .

To;}n], dxQd ;dfkjt{s -d=;=_ = 12 x'G5 .

dflysf] lj|mofsnfksf cfwf/df d=;= sf] kl/efiff n]v / tn lbOPsf] d=;= sf] kl/efiff;“u t'ngf
u/L x]/ .

lbOPsf k|fs[lts ;ª\Vofx¿sf] ;femf u'0fgv08x¿dWo] ;a}eGbf 7'nf] u'0fgv08nfO{ dxTtd
;dfkjt{s (highest common factor) elgG5 . o;nfO{ 5f]6s/Ldf d=;= (H.C.F.) n]lvG5 .

;fgf] ;ª\Vof 24 n] 36 nfO{ efu ubf{,

24) 36 (1

    - 24

      12

z]if 12 n] efHo 24 nfO{ efu ubf{,

12) 24 (2

   x 24

       0

oxf“, lgMz]if efu nufpg] efhs 12 g} ;ª\Vof
24 / 36 sf] ;a}eGbf 7'nf] ;femf u'0fg v08 xf] .

To;}n], 24 / 36 sf] d=;= = 12 x'G5 .

2. efu ljlwaf6 d=;= lgsfNg] tl/sf

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

dfly lbOPs} ;ª\Vofx¿ 24 / 36 sf] efu
ljlwaf6 d=;= lgsfNg] k|of; u/f}“ M

1. ;j{k|yd ;a}eGbf ;fgf] ;ª\Vof / ;a}eGbf
7'nf] ;ª\Vof kQf nufpg'k5{ . oxf“ ;aeGbf
;fgf] ;ª\Vof 2 / ;a}eGbf 7'nf] ;ª\Vof
36 5 .

2. ;fgf] ;ª\Vofn] 7'nf] ;ª\VofnfO{ efu ub}{
hfg'k5{ . -efhseGbf ;fgf] z]if gcfP;Dd_

3. z]ifn] efHonfO{ efhs dfgL efu ub}{
hfg'k5{ .
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dflysf] k|lj|mofnfO{ Ps} 7fp“df /fvL lgDgfg';f/ d=;= lgsfNg ;lsG5 .

24 / 36 sf] d=;= lgsfNbf,

   24) 36 ( 1
 -24
  12) 24 (2
      - 24

   0

To;}n], d=;= = 12 x'G5 .

pbfx/0f 1

35 / 60 nfO{ lgMz]if efu hfg] ;a}eGbf 7'nf] ;ª\Vof s'g xf] <

;dfwfg

oxf“, cfjZos ;ª\Vof 35 / 60 sf] d=;= x'G5 .

ca 35 / 60 sf] efu ljlwaf6 d=;= lgsfNbf,

35) 60 (1

     -35

      25) 35 (1

    -25

    10) 25 (2

        -20

    5) 10 (2

        10

         0

oxf“, 35 / 60 sf] d=;= = 5 5 .

To;}n], 35 / 60 nfO{ lgMz]if efu hfg] ;aeGbf 7'nf] ;ª\Vof 5 x'G5 .

pbfx/0f 2

40 cf]6f lstfa, 50 cf]6f sfkL / 60 cf]6f sndx¿ a9Ldf slt hgf ljBfyL{x¿nfO{ a/fa/
u/L af“8\g ;lsPnf < k|To]sn] slt sltcf]6f kfpnfg\ < kQf nufpm .

;dfwfg

oxf“, cfjZos ;ª\Vof 40, 50 / 60 sf] d=;= x'G5 . k|To]s d=;=n] k|To]s ;ª\VofnfO{ efu ubf{ cfpg]
efukmn g} ;a} ljBfyL{x¿n] a/fa/ ;ª\Vofdf kfpg] x'G5 .
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To; sf/0f, 40 lstfa, 50 sfkL / 60 snd a9Ldf 10 hgf ljBfyL{x¿nfO{ a/fa/ u/L af“8\g ;lsG5  .
k|To]sn] 40 ÷ 10 = 4 cf]6f lstfa, 50 ÷ 10 = 5 cf]6f sfkL / 60 ÷ 10 = 6 cf]6f snd kfp“5g\ .

40 / 50 sf] d=;= lgsfNbf,

40) 50 (1

    - 40

      10) 40 (4

         - 40

      0

ca, efhs 10 n] csf]{ ;ª\Vof 60 nfO{
efu ubf{,

10) 60 (6

    - 60

       0

∴ d=;= = 10 x'G5 .

cEof; 12.3

1. tn lbOPsf ;ª\Vofx¿sf] u'0fgv08sf] ;d"x agfP/ d=;= kQf nufpm M

-s_ 3, 6 -v_ 8, 10 -u_ 15, 18 -3_ 9, 12 -ª_ 12, 18

-r_ 9, 18 -5_ 21, 28, 35 -h_ 16, 20, 28 -em_ 20, 35, 55 -`_ 14, 26, 54

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

-s_ 18, 24 -v_ 36, 42 -u_ 40, 50 -3_ 25, 35 -ª_ 48, 64

-r_ 60, 72 -5_ 54, 72 -h_ 12, 15, 18 -em_ 20, 35, 40

3. 72 cf]6f u'Rrf / 99 cf]6f rsn]6 a9Ldf slt hgfnfO{ a/fa/ x'g] u/L af“8\g ;lsPnf /
k|To]sn] slt sltcf]6f la:s'6 / rsn]6 kfp“5g\ xf]nf < kQf nufpm .

4. 125 cf]6f ;'Gtnf, 150 cf]6f df};d / 225 cf]6f cDaf a9Ldf slt ljBfyL{nfO{ a/fa/ x'g]
u/L af“8\g ;lsG5 < k|To]sn] x/]s kmnk"mn slt sltcf]6f k|fKt u5{g\ xf]nf < kQf nufpm .

5. Pp6f j[4f>ddf 80 cf]6f sDan, 90 cf]6f :j]6/ / 120 cf]6f Gofgf] Hofs]6 ljt/0fsf nflu
Joj:yf ul/P5 . tL sk8fx¿ a9Ldf slt hgfnfO{ a/fa/ efu nfUg] u/L af“8\g ;lsG5 <
k|To]sn] x/]s sk8f slt slt ;ª\Vofdf k|fKt u5{g\ xf]nf < kQf nufpm .

6. sIff 7 sL 5fqf k'gdn] cfk\mgf] hGdlbgsf] cj;/df 60 cf]6f n8\8', 72 cf]6f k]8f / 108 cf]6f
akmL{ af“l85g\ . pSt ld7fO{x¿ a9Ldf slt hgfnfO{ a/fa/ u/L af“l8g\ xf]nf < kQf nufpm .
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12.4 n3'Qd ;dfkjTo{ (Lowest Common Multiple - LCM)

1. n3'Qd ;dfkjTo{sf] kl/ro

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ b'O{cf]6f ;ª\Vofx¿ 6 / 8 sf ckjTo{x¿sf] ;d"x agfP/ x]/f}“ .

;ª\Vof 6 sf ckjTo{x¿sf] ;d"x (M6)
 = {6, 12, 18, 24, 30, 36, 42, 48, 54, 60 ...}

;ª\Vof 8 sf ckjTo{x¿sf] ;d"x (M8) = {8, 16, 24, 32, 40, 48, 56, 64, 72, 80, ...}

ca, ;ª\Vof 6 / 8 sf ;femf ckjTo{x¿sf] ;d"x = {24, 48, ...}

oxf“ 6 / 8 sf] ;a}eGbf ;fgf] ckjTo{ 24 5 . To;}n] 24 nfO{ ;ª\Vof 6 / 8 sf] n3'Qd ;dfkjTo{
elgG5 .

-v_ ca, dflysf M6 / M8 sf k|To]s ckjTo{x¿nfO{ 6 / 8 n] 5'6\6f5'6\6} efu u/]/ x]/ . o;af6
s] lgisif{ lgsfNg ;S5f} < n]v .

-u_ s] 6 / 8 n] 24 nfO{ klg 5'6\6f5'6\6} efu hfG5 < efu u/L x]/ .

s'g} klg b'O{ jf b'O{eGbf a9L k|fs[lts ;ª\Vofn] lgMz]if efu hfg] ;a}eGbf ;fgf] k|fs[lts
;ª\VofnfO{ tL ;ª\Vofx¿sf] n3'Ttd ;dfjTo{ (Lowest Common Multiple - L.C.M.) elgG5 .

efu ljlwaf6 n=;= lgsfNbf,

2 48, 64

2 24, 32

2 12, 16

2 6, 8

3, 4

oxf“ n=;= = 2 x 2 x 2 x 2 x 3 x 4 = 192

ctM ToxL u'0fgkmn 192 lbOPsf
;ª\Vofx¿ 48 / 64 sf] n=;= x'G5 .

2. efu ljlwaf6 n=;= lgsfNg] tl/sf

;ª\Vofx¿ 48 / 64 sf] efu ljlwaf6 n=;= lgsfNg]
k|of; u/f}“ M

n=;= lgsfNg] tl/sf÷k|lj|mof

1. lbOPsf ;a} ;ª\Vofx¿nfO{ kª\lSt (row) df
cw{lj/fd (,) /fvL ldnfP/ /fVg]

2. ;aeGbf ;fgf] ;femf ¿9 u'0fgv08åf/f efu ub}{
hfg]

3. lbOPsf ;ª\Vofx¿dWo] sDtLdf b'O{ cf]6fnfO{ k"0f{
¿kdf ¿9 u'0fgv08 gcfP;Dd efu ub}{ hfg]

4. ;a} efhs ¿9 u'0fgv08x¿ / clGtd kª\lStsf
af“sL ;ª\Vofx¿sf] u'0fgkmn lgsfNg] . oxL u'0fgkmn
lbOPsf ;ª\Vofx¿sf] n=;= x'G5 .
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pbfx/0f 1

9 / 12 sf] n=;= lgsfn M

-s_ ckjTo{x¿sf] ;d"x agfP/ -v_ efu ljlwaf6

;dfwfg

-s_ ;d"x agfP/ 9 / 12 sf] n=;= lgsfNbf,

9 sf ckjTo{x¿sf] ;d"x (M9) = {9, 18, 27, 36, 45, 54, 63, 72, 81, 90, ...}

12 sf ckjTo{x¿sf] ;d"x (M12) = { 12, 24, 36, 48, 60, 72, 84, 96 .....}

ca, ckjTo{x¿sf] ;d"xdf t'ngf u/]/ x]bf{ 9 / 12 sf ckjTo{x¿dWo] ;aeGbf ;fgf] ckjTo{
= 36 xf] . To;}n] ;ª\Vofx¿ 9 / 12 sf] n=;= = 36 x'G5 .

-v_ efu ljlwaf6 9 / 12 sf] n=;= lgsfNbf,

3 9,  12

3 4

ca, n=;= =  3 x 3 x 4 = 36 x'G5 .

pbfx/0f 2

15, 18, 24 / 30 n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof kQf nufpm . -efu ljlwaf6_

;dfwfg

oxf“ lbOPsf ;ª\Vofx¿n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof lbOPsf ;ª\Vofx¿sf] n=;= x'G5 .
To;}n] efu ljlwaf6 15, 18, 24 / 30 sf] n=;= lgsfNbf,

2 15, 18, 24, 30

3 15, 9, 12, 15

5 5, 3, 4, 5

1, 3, 4, 1

ca, n=;= = 2 x 3 x 5 x 3 x 4 = 360

o;y{ 15, 18, 24 / 30 n] l7s efu hfg] ;a}eGbf ;fgf] ;ª\Vof 360 x'G5 .

pbfx/0f 3

sIff 7 sf ljBfyL{x¿nfO{ klxnf] 5/5 hgfdf, bf];|f] 6/6 hgfdf / t];|f] 10/10 hgfdf ;d"x agfP/
;fd'bflos÷kl/of]hgf sfo{ ug{ nufOPsf] /x]5 . ca ljBfyL{x¿ sDtLdf slt hgf ePdf k|To]s sfo{df
ljBfyL{x¿ af“sL gx'g] u/L ;d"x agfpg ;lsPnf < kQf nufpm .
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;dfwfg

oxf“, cfjZos ;d"x ;ª\Vof eGgfn] k|To]s ;d"xsf ljBfyL{ ;ª\Vof j|mdzM 5, 6 / 10 sf] n=;=
x'G5 .

ca, 5, 6 / 10 sf] efu ljlwaf6 n=;= lgsfNbf,

2 5, 6, 10

5 5, 3,  5

1, 3, 1

ca n=;= = 2 x 5 x 3 = 30

To;}n] sDtLdf 30 hgf ljBfyL{x¿ ePdf j|mdzM klxnf] 5/5 hgf, bf];|f] 6/6 hgf / t];|f] 10/10 hgfsf]
;d"x agfO{ ;d"xsfo{ ug{ ;lsG5 .

cEof; 12.4

1. tnsf k|To]s ;ª\Vofx¿sf] ckjTo{x¿sf] ;d"x agfP/ tyf efu ljlw u/L b'j} tl/sfn] n=;=

lgsfn M

-s_ 18 / 48 -v_ 12 / 30 -u_ 36 / 48

-3_ 49 / 35 -ª_ 15, 20 / 25 -r_ 30, 40 / 50

-5_ 28, 42 / 56 -h_ 36, 54 / 72 -em_ 210, 280, 420 / 530

-`_ 100, 200, 300 / 400

2. 30, 36, 48 / 60 n] l7s efu hfg] ;aeGbf ;fgf] ;ª\Vof kQf nufpm .

3. ltg cf]6f d]hl/ª 6]kx¿ j|mdzM 24cm, 35cm / 54cm nDafOsf 5g\ . ca s'grflx“ ;a}eGbf
5f]6f] nDafO ;a} 6]kn] l7s efu hfg] u/L -l7Ss x'g] u/L_ gfKg ;lsPnf < kQf nufpm .

4. Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpm, h;af6 tLg 36fp“bf cfpg] 36fp kmnnfO{ 18, 24 /
36 n] lgMz]if efu hfG5 .

5. Tof] ;a}eGbf ;fgf] ;ª\Vof kQf nufpm, h;df 7 hf]8\bf cfpg] of]ukmnnfO{ 32, 64 / 192 n]
l7s efu nfU5 .

6. dfly k|Zg 1 b]lv 5 ;Dd lbOP h:t} ;d:ofx¿ agfO{ ;fyL;“u ;f6]/ ;dfwfg u/L lzIfsnfO{
b]vfpm .
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12.5. låcfwf/ / k~rcfwf/ ;ª\Vof k4lt

(Binary and Quinary Number System)

1. låcfwf/ ;ª\Vof k4ltsf] kl/ro

bzdnj ;ª\Vof k4ltsf af/]df xfdLn] cl3Nnf sIffx¿df kl9;s]sf 5f}“ . bzdnj cyf{t\
lxGb' c/]las ;ª\Vof k4ltdf 0 b]lv 9 ;Ddsf 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 u/L hDdf 10 cª\sx¿
x'G5g\ . lxGb' c/]las ;ª\Vof k4ltdf ;ª\VofnfO{ 10 sf] 3ftfª\ssf ¿kdf JoSt ul/G5 .

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

576 = 5 x 100 + 7 x 10 + 6 = 5 x 102 + 7 x 101 + 6 x 100

ca xfdL låcfwf/ ;ª\Vof k4ltsf af/]df 5nkmn u/f}“ .

lj1fg tyf ;"rgf k|ljlwsf] ljsf;n] sDKo'6/ k|ljlwsf dfWodaf6 5f]6f] ;dod} hl6neGbf
hl6n ul0ftLo ;d:ofx¿ ;dfwfg ug{ ;lsg] ePsf] 5 . sDKo'6/df ljB'tLo ;ls{6 ( electrical

circuit) vf]Ng] / aGb ug]{ (on and off ) b'O{ cf]6f k|lj|mofnfO{ j|mdzM ;ª\s]t 0 / 1 n] hgfOPsf]
x'G5 .

o;/L låcfwf/ ;ª\Vof k4ltdf 0 / 1 u/L b'O{cf]6f dfq ;ª\Vofx¿ k|of]u ul/Psf x'G5g\ .

bzdnj ;ª\Vof k4wltdf bzcf]6f cª\s k|of]u ePh:t} låcfwf/ ;ª\Vof k4wltdf b'O{cf]6f 0 /
1 dfq k|of]u x'G5g\ . låcfwf/ ;ª\Vof k4ltdf ;ª\Vofx¿ 2 sf] 3ftfª\sdf n]lvG5 .

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

ca xfdL bzdnj ;ª\Vof k4ltaf6 låcfwf/ ;ª\Vof k4ltdf abNg] tl/sf af/]df 5nkmn u/f}“ .

bzdnjdf ePsf] ;ª\VofnfO{ 2 n] efu ub}{ hfg] / efukmndf 0 gcfP;Dd efu ul//xg'k5{ . clg
z]ifnfO{ bfof“tk{m n]Vb} hfg'k5{ / cGTodf tnk6\l6af6 dflylt/ j|mdzM z]ifnfO{ ldnfP/ n]Vg'k5{ .

pbfx/0f 1

25 nfO{ låcfwf/ ;ª\Vof k4ltdf ¿kfGt/0f u/ .

;dfwfg

oxf“, 25 nfO{ låcfwf/ ;ª\Vof kb\wltdf ¿kfGt/0f ubf{,

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

0 1
t;y{,  25 = 110012 x'G5 .
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3. låcfwf/ ;ª\Vof k4ltaf6 bzdnj ;ª\Vof k4ltdf ¿kfGt/0f

tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M
02 = 0 = 0
12 = 20 = 1
102 = 1 x 21 + 0 x 20 = 2
112 = 1 x 21 + 1 x 20 = 3
1002 = 1 x 22 + 0 x 21 + 0 x 20 = 4
1012 = 1 x 22 + 0 x 21 + 1 x 20 = 5

låcfwf/ ;ª\Vof k4ltnfO{ 5'6\ofpg k5fl8 2 /fv]/ 112 cyjf 1012 n]Vg] ul/G5 .

pbfx/0f 2

10012 / 11112 nfO{ bzdnj ;ª\Vof k4ltdf abn M

;dfwfg
10012 = 1 x 23 + 0 x 22 + 0 x 21 + 1 x 20

= 8 + 0 + 0 + 1 = 9
11112 = 1 x 23 + 1 x 22 + 1 x 21 + 1 x 20

= 8 + 4 + 2 + 1
= 15

4. k~rcfwf/ ;ª\Vof k4ltsf] kl/ro

bzdnj ;ª\Vof k4ltdf bzcf]6f cª\sx¿, låcfwf/ ;ª\Vof k4ltdf b'O{cf]6f cª\s eP
h:t} k~rcfwf/ ;ª\Vof k4ltdf 0, 1, 2, 3, 4 u/L kf“rcf]6f cª\sx¿ k|of]u ul/G5g\ .

k~rcfwf/ ;ª\Vof kb\wltdf ;ª\VofnfO{ 5 sf] 3ftsf ¿kdf n]lvG5 .

tnsf] tflnsf cWoog u/L 5nkmn u/

5 sf] :yfgdfg 55 54 53 52 51 50

bzcfwf/ 3125 625 125 25 5 1

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

ca xfdL bzdnj ;ª\Vof k4ltaf6 k~rcfwf/ ;ª\Vof k4ltdf abNg] tl/sfaf/]df 5nkmn
u/f}“ .

;j{k|yd bzdnjdf ePsf] ;ª\VofnfO{ 5 n] efukmndf 0 gcfP;Dd efu ul//xg'k5{ . clg z]ifnfO{
bfof“tk{m n]Vb} hfg'k5{ . cGTodf tnk6\l6af6 dflylt/ j|mdzM z]ifnfO{ ldnfP/ n]Vg'k5{ .

pbfx/0f 3

432 nfO{ k~rcfwf/ ;ª\Vof k4ltdf abn M
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;dfwfg

oxf“ 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

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

tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M
05 =0 = 0
15 = 50 = 1
105 = 1 x 51 + 0 x 50 = 5
115 = 1 x 51 + 1 x 50 = 6
1005 = 1 x 52 + 0 x 51 + 0 x 50 = 25
1015 = 1 x 52 + 0 x 51 + 1 x 50 = 26

k~rcfwf/ ;ª\Vof k4ltnfO{ 5'6\ofpg ;ª\Vofsf k5fl8 5 /fv]/ 115 n]Vg] ul/G5 .

pbfx/0f 4

dflysf] :yfgdfg tflnsf x]/]/ 2345 nfO{ bzdnj ;ª\Vof k4ltdf ¿kfGt/0f u/ M

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

= 2 x 25 + 3 x 5 + 4 x 1
= 50 + 15 + 4
= 69

cEof; 12.5

1. tn lbOPsf bzdnj k4ltsf] ;ª\VofnfO{ låcfwf/ ;ª\Vof k4ltdf abn M

-s_ 11 -v_ 25 -u_ 79 -3_ 104 -ª_ 250 -r_ 366

2. tnsf k|To]s låcfwf/ ;ª\VofnfO{ bzdnj ;ª\Vof k4ltdf abn M

-s_ 112 -v_ 1012 -u_ 1112-3_ 101012 -ª_ 110012

-r_ 111112 -5_ 1100112 -h_ 1000002 -em_ 10000112 -`_ 11110012

3. tnsf k|To]s bzdnj k4ltsf ;ª\VofnfO{ k~rcfwf/ ;ª\Vof k4ltdf abn M

-s_ 21 -v_ 55 -u_ 112 -3_ 650 -ª_ 1128 -r_ 3650

4. tnsf k|To]s k~rcfwf/ ;ª\VofnfO{ bzdnj ;ª\Vof k4ltdf abn M

-s_ 215 -v_ 345 -u_ 1235 -3_ 3435 -ª_ 21135 -r_ 12345
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PsfO 13 k"0ff{ª\s (Integer)

13.1 k"0ff{ª\ssf rf/ ;fwf/0f lgod

1. k"0ff{ª\ssf] kl/ro

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_ N = {1, 2, 3, 4, 5, ...} nfO{ xfdL s'g ;ª\Vofx¿sf] ;d"x eG5f}“ <

-v_ W = {0, 1, 2, 3, 4, 5, ....} nfO{ xfdL s'g ;ª\Vofx¿sf] ;d"x eG5f}“ <

klxnf]nfO{ k|fs[lts ;ª\Vofx¿ (natural numbers) sf] ;d"x / bf];|f]nfO{ k"0f{ ;ª\Vofx¿ (whole

numbers) sf] ;d"x elgG5 .

-u_ k"0f{ ;ª\Vofdf ePsf s'g} b'O{ cf]6f ;ª\Vof 5 / 8 lnp“m .

5 + 8 = 13, s] k"0f{ ;ª\Vofdf k5{ <

8 - 5 = 3, s] k"0f{ ;ª\Vofdf k5{ <

8 x 5 = 40, s] k"0f{ ;ª\Vofdf k5{ <

-3_ ca 5 / 8 sf] 36fp kmn (5-8) lgsfNg] sf]l;; u/f}“ . o;nfO{ ;ª\Vof /]vfaf6 36fP/ x]/f}“ .

36fp kmn (5-8) h'g 0 eGbf 3 PsfO afof“ k5{ . 0 eGbf afof kg]{ ;ª\Vof t k"0f{ ;ª\Vofdf kb}{g . o;nfO{
-3 n]lvG5 . -3 k"0ff{ª\sdf kb{5 .

-ª_ ca, (6-8), (2-6), (1-2), (4-5) nfO{ klg ;ª\Vof /]vfdf b]vfP/ x]/f}“ .

1. (6-8) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

oxf“ (6-8), h'g 0 eGbf 2 PsfO afof“ k¥of] . To;}n] (6-8) = -2 x'G5 .

2. (2-6) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

oxf“, (2-6) h'g 0 eGbf 4 PsfO afof“ k¥of] . To;}n] (2-6) = -4 x'G5 .
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3. (1-2) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

oxf“ (1-2) h'g 0 eGbf 1 PsfO afof“ k¥of] . To;}n] (1-2) = -1 x'G5 .

4. (4-5) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

oxf“, (4-5) h'g 0 eGbf 1 PsfO afof“ k/]sf] 5 . To;}n] (4-5) = -1 x'G5 .

ca, xfdL eGg ;S5f}“ -1, -2, -3, -4, .... cflb 0 eGbf afof“ / +1, +2, +3, +4, ..... cflb 0 eGbf
bfof“ x'G5g\ .

0 eGbf afof“sf ;ª\Vofx¿ 0 eGbf ;fgf x'G5g\ .

0 eGbf bfof“sf ;ª\Vofx¿ 0 eGbf 7'nf x'G5g\ .

To;}n] 0 ;lxtsf ;a} wgfTds / C0ffTds ;ª\VofnfO{ k"0ff{ª\s elgG5 . o;nfO{ Z n] hgfOG5 .

2. k"0ff{ª\sx¿sf k|sf/ / t'ngf

-s_ k"0ff{ª\ssf k|sf/

tnsf ljleGg k|sf/sf k"0ff{ª\sx¿sf] cWoog u/L 5nkmn u/ .

k"0ff{ª\s (Z) ={ ............ -4, -3, -2, -1, 0, +1, +2, +3, +4, .........}

wgfTds k"0ff{ª\s (Z+) = {+1, +2, +3, .............} /

C0ffTds k"0ff{ª\s (Z-) = {-1, -2, -3, -4, .........}

-v_ k"0ff{ª\sx¿larsf] t'ngf

dflysf] ;ª\Vof /]vfsf cfwf/df 5 hf]8L ;ª\Vofx¿nfO{ (< / >) lrx\g k|of]u u/L n]v .
h:t} M (5<10) / (5>-2)

-u_ ljd'v k"0ff{ª\s

k"0ff{ª\s +2 / k"0ff{ª\s -2 sf] t'ngf u/L x]/f}“ .

k"0ff{ª\s +2 n] pb\ud laGb' 0 af6 bfoff“lt/ /x]sf] k"0ff{ª\snfO{ hgfp“5 . To:t}, -2 n] 0 af6
plTts} b'/Ldf /x]sf] afof“lt/sf] ;ª\Vof hgfp“5 .
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To;}n] +2 / -2 nfO{ cfk;df ljd'v k"0ff{ª\sx¿ elgG5 .

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

–x sf] ljd'v k"0ff{ª\s +x x'G5 . ca -5 sf] ljd'v k"0ff{ª\s slt xf]nf <

3. k"0ff{ª\ssf] lg/k]Ifdfg (Absolute Value of Integer)

tnsf] ;ª\Vof /]vf x]/L 5nkmn u/ M

oxf“, pb\ud laGb' a;kfs{ xf] . a;kfs{af6 nugv]n 3km klZrd cyf{t\ afof“ 5 . dxf/fhuGh
3km k"j{ cyf{t\ bfof“ 5 . ca eg t, dxf/fhuGhb]lv nugv]nsf] b'/L slt 5 <

s] (-3km) + (+3km) = 0km x'G5 < kSs} x'“b}g .

cyjf 3km + 3km = 6km x'G5 .

xf], -3km = 3km / +3km = 3km dfGg] xf] eg] b'O{ :yfglarsf] b'/L 3km + 3km = 6km x'G5 .

To;}n] -3 / +3 b'j}sf] lg/k]If dfg 3 x'G5 .

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

3.1 k"0ff{ª\ssf] hf]8 / 36fp (Addition and Subtraction of Integers)

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

tn lbOPsf ;ª\Vof /]vfsf cfwf/df ul/Psf k"0ff{ª\ssf] hf]8 cWoog u/L 5nkmn u/ .

1. (+2) +(+3) = ?

+2 PsfO bfof“ uP/ +3 PsfO bfof“ g} hf“bf sxf“ k'luG5 < xf] +5 PsfO bfof“ k'luG5 .
ctM (+2) +(+3) = +5 x'G5 .

2. (+6) +(-2) = ?

To;}n] (+6) + (-2) = +4 x'G5 .
oxf“, pb\ud laGb'af6 6 PsfO bfof“ / 2 PsfO afof“ cfPkl5 xfdL 0 af6 4 PsfO bfof“ k'U5f}“ .
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3. (+2) +(-6) = ?

0 af6 2 PsfO bfof“ / +2 af6 6 PsfO afof“ hfbf“ 4 PsfO 0 af6 afof“ k'luG5 .

To;}n], (+2) + (-6) = -4 x'G5 .

pbfx/0f 1

;ª\Vof /]vf k|of]u u/L hf]8 u/ -s_ (+4) + (+6)      -v_ (+4) + (-6) -u_ (-4) + (+6)

;dfwfg

-s_ (+4) + (+6)

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

-v_ (+4) + (-6)

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

-u_ (-4) + (+6)

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

-v_ k"0ff{ª\ssf] hf]8sf lgod

k"0ff{ª\ssf] hf]8sf s]xL dxTTjk"0f{ lgodx¿nfO{ tn a'“bfut ¿kdf pNn]v ul/Psf] 5 .

1. ljlgod lgod (Commutative Law)

k"0ff{ª\sx¿sf] hf]8kmn lgsfNbf k"0ff{ª\sx¿nfO{ h'g;'s} j|mddf /fv]/ klg kl/0ffd Pp6} lg:sg]
lgodnfO{ k"0ff{ª\ssf] hf]8sf] ljlgod lgod elgG5 . h:t} M a + b = b + a hxf“ a / b b'j}
k"0ff{ª\sx¿ x'g\ .
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2. ;ª\3Lo lgod (Associative Law)

tLgcf]6f k"0ff{ª\sx¿nfO{ hf]8\bf klxnf h'g;'s} 2 cf]6f k"0ff{ª\s hf]8]/ cfPsf] hf]8kmndf t];|f]
k"0ff{ª\s hf]8\bf klg hf]8kmn a/fa/ cfp“5 eg] To:tf] lgodnfO{ k"0ff{ª\ssf] hf]8sf] ;ª\3Lo
lgod elgG5 .
h:t} M (a+b)+c = a+(b+c) = (a+c)+b hxf“ M a, b / c k"0ff{ª\sx¿ x'g\ .

3. ljk/Lt kl/0ffd     (Inverse Quantity)

olb s'g} b'O{cf]6f k"0ff{ª\sx¿ hf]8\bf hf]8kmn 0 x'G5 eg] To; lgodnfO{ k"0ff{ª\ssf] hf]8sf]
ljk/Lt kl/0ffd elgG5 . h:t} M +a / -a cfk;df ljk/Lt kl/0ffd x'g\ . hxf“ (+a)+(-a)=0 x'G5
/ a Pp6f k"0ff{ª\s xf] .

-u_ k"0ff{ª\ssf] 36fp (Subtraction of Integer)

tnsf] ;ª\Vof /]vfsf cfwf/df b]vfOPsf k"0ff{ª\ssf 36fp;DaGwL lj|mofsnfkx¿ cWoog u/L
5nkmn u/ M
1. (+4) - (+2) = ?

(+4) PsfO bfof“ uP/ -2 PsfO afof“ hf“bf sxf“ k'luG5 < 2 PsfO bfof“ k'luG5 .

To;}n], (+4) - (+2) = (+2)  x'G5 .

2. (+4) - (+7) = ?

0 af6 (+4) PsfO bfof“ uP/ -7 PsfO afof“ hf“bf sxf“ k'luG5 < 3 PsfO afof“ k'luG5 .

To;}n], (+4) – (+7) = (-3) x'G5 .

3. (-3) + (-5) = ?

0 af6 (-3) PsfO afof“ uP/ 5 PsfO afof“ g} hf“bf sxf“ k'luG5 < (-8) PsfO afof“ g} k'luG5 .

To;}n], (-3) + (-5) = (-8) x'G5 .
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pbfx/0f 2

;/n u/ M

-s_ (+5) - (+3) -v_ (+2) - (+5) -u_ (-2) - (+5)

;dfwfg

-s_ (+5) - (+3) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

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

t;y{ (+5) - (+3) = (+2)

-v_ (+2) - (+5) nfO{ ;ª\Vof /]vfdf b]vfp“bf,

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8
t;y{, (+2) - (+5) =-3

-u_ (-2) - (+5) nfO{ ;ª\Vof / /]vfdf b]vfp“bf,

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

t;y{ (-2) - (+5) = -7

cEof; 13.1

1. tn lbOPsf k"0ff{ª\ssf lj|mofx¿nfO{ ;ª\Vof /]vfdf b]vfpm M

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

-ª_ (-6) - (+2) -r_ (+6) - (+2) -5_ (+6) - (-2) -h_ (-5) + (+7)

-em_ (-4) - (-6) -`_ (+3) + (-5)

2. tn lbOPsf k"0ff{ª\sx¿sf] 10 PsfO bfof“ / 10 PsfO afof“ kg]{ k"0ff{ª\s n]v M

-s_ (-5)   -v_ (-3) -u_ 0 (3) +4) -ª_ (+7)   -r_ (+10)

+2 -3
+5

+2

-2-(+5)

-3

–5
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3. tn lbOPsf k"0ff{ª\sx¿sf] ljd'v k"0ff{ª\s n]v M

-s_ (+4) -v_ (+1) -u_ (-3) -3_ (-5) -ª_ 0 -r_ (+7)

4. tn lbOPsf k"0ff{ª\sx¿sf] lg/k]If dfg lgsfn M

-s_ |+6| -v_ |-4| -u_ |+10| -3_ |-3| -ª_ |-5| -r_ |-7|

5. ;/n u/ M

-s_ (+6) + (+4) + (+3) -v_ (+8) + (-4) + (+3) -u_ (-7) + (+6) + (-5)

-3_ (-12) - (-10) + (+6) -ª_ (+15) - (+10) - (-3) -r_ (-35) + (+25) + (+10)

-5_ (+24) + (-20) + (-15) -h_ (-10) - (+10) -(+10)

6. ljlgdo lgod k|of]u u/L hf]8 u/ M

-s_ (+17) + (+12) + (+20) -v_ (+20) + (-10) + (-10) -u_ (+25) + (20) + (-15)

-3_ (+35) + (+24) + (-18) -ª_ (-46) + (+58) + (-44)

7. (+25) df slt hf]8\bf (-25) x'G5 <

8. (-35) af6 slt 36fp“bf (-20) x'G5 <

9. ;'hgnfO{ ;'Gtnf a]r]/ ?= 145 gfkmf ePsf] 5 . h'gf/ a]r]/ ?= 74 gf]S;fg eP5 . s'n
sf/f]af/af6 ;'hgnfO{ gfkmf jf gf]S;fg s] eP5 / slt eP5 < kQf nufpm .

10. b'O{cf]6f a;x¿ Ps} :yfgaf6 Ps} ;dodf 5'6]5g\ . Pp6f a;n] 127 km k"j{ ofqf u¥of] /
csf]{ a;n] 139 km klZrd ofqf u¥of] . tL b'O{ a;larsf] b'/L kQf nufpm .

11. s'g} b'O{cf]6f k"0ff{ª\sx¿sf] of]ukmn -119 5 . olb 7'nf] k"0ff{ª\s 177 eP ;fgf] k"0ff{ª\s slt
xf]nf < kQf nufpm .

12. ;ª\3Lo lgod k|of]u u/L ;/n u/ M

-s_ (+7) + (-25) - (-65) -v_ (+45) + (-146) + (+209)

13. j|md ljlgod k|of]u u/L ;/n u/ M

-s_ (-5) - (+2) -v_ (+2) - (-5)

14. ;/n u/ M

-s_ -4 + 14 + 15 +  (-52) -v_ (-13) + (+7) - 8 + 14 - 40
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13.2 k"0ff{ª\ssf] u'0fg / efu (Multiplication and Division of Integers)

1. k"0ff{ª\ssf] u'0fg

-s_ tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M

klZrd gf/fo0fu9 k"j{
8 306f 40km/hr 8 306f

klZrdaf6 k"j{tk{m 40km k|lt 306fsf b/n] u'l8/x]sf] a; gf/fo0fu9af6 8 306f k"j{ / 8 306f
klZrdsf] a;sf] l:ylt eGg ;S5f} <

-s_ 8 306fsf] klZrdsf] l:ylt = (40km/hr) x (8)hr = (320)km = 320km  k"j{

-v_ 8 306f cl3sf] k"j{sf] l:ylt = (40km/hr) x (8hr) = (320)km = 320km klZrd

gf]6 M k"j{sf l:yltnfO{ -±_ / klZrdsf] l:yltnfO{ -–_ dfGbf,

To;}n], wgfTds k"0ff{ª\s x wgfTds k"0ff{ª\s = wgfTds k"0ff{ª\s
        -±_ -±_ -±_

wgfTds k"0ff{ª\s x C0ffTds k"0ff{ª\s = C0ffTds k"0ff{ª\s
-±_ -—_ -—_

-v_ tn lbOPsf] k"0ff{ª\ssf] u'0fgsf] 9f“rf cWoog u/ M
(+3) x (-3) = - 9
(+2) x (-3) = -6
(+1) x (-3) = -3
(0) x (-3) =  0
(-1) x (-3) = +3
(-2) x (-3) = +6

(-3) x (-3) = +9

To;}n], C0ffTds k"0ff{ª\s x C0ffTds k"0ff{ª\s = wgfTds k"0ff{ª\s x'G5 .

pbfx/0f 1

u'0fg u/ M -s_ (+4) x (+6) -v_ (+7) x (-6)    -u_ (-5) x (+8) -3_ (-7) x (-7)

;dfwfg

-s_ (+4) x (+6) = (+24) -v_ (+7) x (-6) = (-42)

-u_ (-5) x (+8) = (-40)    -3_ (-7) x (-7) = (+49)

B O A
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2. k"0ff{ª\ssf] u'0fgsf lgodx¿ (Properties of multiplication of Integers)

k"0ff{ª\ssf u'0fgsf s]xL dxTTjk"0f{ lgodx¿nfO{ tn a'“bfut ¿kdf pNn]v ul/Psf] 5 .

1. ljlgdo lgod (Commutative Property) : a x b = b x a

s'g} b'O{cf]6f k"0ff{ª\sx¿sf] u'0fg kmn ltgLx¿sf :yfg abNbf x'g] u'0fg kmn;“u a/fa/ x'G5 .

h:t} M (+2) x (+4) = (+4) x (+2) = +8, (-3) x (+7) = (+7) x (-3) = -21 / (-8) x (-6) -= (-6) x (-8)

= +48 x'G5 .

ctM olb a / b b'O{cf]6f k"0ff{ª\sx¿ x'g\ eg] a x b = b x a x'G5 .

2. ;ª\3Lo lgod (Associative Property): (a x b) x c = a x (b x c)

s'g} ltg cf]6f k"0ff{ª\sx¿sf] u'0fgkmn ltgLx¿sf] klxnf b'O{ / clGtdsf] u'0fg;“u / klxnf]
/ clGtd b'O{ u'0fg ubf{ cfpg] u'0fgkmn;“u a/fa/ x'G5 .

h:t} M [(+2) x (+3)] x (+4) = (+2) x [(+3) x (+4)] x'G5 .

[(+5) x (-2)] x (-7) = (+5) x [(-2) x (-7)] x'G5 .

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

3. kb ljR5]bg lgod (Distributive Property) : a(b+c) = ab + ac

h:t} M (+6) [(+5)+(+3)]
= (+6) x (+5)+(+6) x (+3)
= (+30) + (+18)
= (+48)

To:t}, (+6) x [(-5) + (+3)] = (+6) x (-5) + (+6) x (+3) = (-30) + (18) = -12  x'G5 .

olb a, b / c tLgcf]6f k"0ff{ª\sx¿ 5g\ eg] a(b+c) = ab + ac x'G5 .

4. 1 sf] u'0fg lgod sf] u'0fg lgod sf] u'0fg lgod sf] u'0fg lgod sf] u'0fg lgod (Multiplicative Property of 1)

h:t}, (+y) x 1 = +y

(-5) x 1 = -5

1 x (+9) = 9  x'G5 .

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

5. 0  sf] u'0fg lgod (Multiplicative Property of 0)

h:t} M 2 x 0 = 0

0 x 2 = 0

100 x 0 = 0

olb a Pp6f k"0ff{ª\s xf] eg] a x 0 = 0 x a = 0  x'G5 . 0 x 0 slt x'G5 xf]nf <
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pbfx/0f 2

u'0fg u/ M [(-8)x(-5)]x(-4)

;dfwfg

[(-8)x(-5)]x(-4) =(+40)x(-4) =-160

pbfx/0f 3

;ª\3Lo lgod k|of]u u/L u'0fg u/ M (+6)x[(-15)x(12)]

;dfwfg

(+6)x[(-15)x(12)]

= [(+6)x(-15)] x (12)

= (-90) x 12

= - 1080

2. k"0ff{ª\ssf] efu (Division of Integers)

efu lj|mof u'0fg lj|mofsf] ljk/Lt lj|mof (inverse operation) xf] . To;}n] efu lj|mofdf klg u'0fg
lj|mofs} lgod nfu' x'G5g\ .

tnsf pbfx/0fx¿ x]/f}“ M

-s_ (+12)x (+3) = (+36)
(+36) ÷ (3) = (+12)

(+36) ÷(12)= (+3)

To;}n],

wgfTds k"0ff{ª\snfO{ wgfTds k"0ff{ª\sn] efu ubf{ efukmn wgfTds x'G5 .

wgfTds k"0ff{ª\snfO{ C0ffTds k"0ff{ª\snn] efu ubf{ efukmn C0ffTds x'G5 .

C0ffTds k"0ff{ª\snfO{ C0ffTds k"0ff{ª\sn] efu ubf{ efukmn wgfTds x'G5 .

C0ffTds k"0ff{snfO{ wgfTds k"0ff{ª\sn] efu ubf{ efukmn C0ffTds x'G5 .

cEof; 13.2

1. u'0fg u/ .

-s_ (+5) x (+5) -v_ (+5) x (-8) -u_ (-7) x (+8) -3_ (-9) x (-8)

-ª_ (+4) x (+6) x (+5) -r_ (+7)x(+8)x(-6) -5_ (+12)x(-8)x(+2) -h- (+7)x(-5)x(+4)

-v_ (-8)x(+4)=(-32)
(-32)÷(+4)=(-8)
(-32)÷(-8)=(+4)
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-em_ (+6)x(+4)x(-3)x(-2) -`_ (+5)x(-4)x(-8)x(-3)

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

-s_ (+5)x(+6)x(+7) -v_ (+7)x(-5)x(-3) -u- (-3)x(-3)x(-3)

-3_ (+4)x(+6)x(-5) -ª_ (+8)x(+6)x(-7)

3. u'0fgsf] kbljR5]bg lgod k|of]u u/L ;/n u/ M

-s_ (+6)x[(-18)+(30)] -v_ (-5)x[(+24)-(-6)] -u_ (+7)x [(-12) – (+6)]

-3_ (+12)x [(-30)+(+45)] -ª=_ (-16)x[(-13)+(-5)]

4. efukmn lgsfn M

-s_ (+30) ÷ (+6) -v_ (-25)÷ (+5) -u_ (+48) ÷ (-6)

-3_ (+95) ÷ (-19) -ª_ (-100)÷(-20) -r_ (+120)÷(20)

5. b'O{ cf]6f k"0ff{ª\sx¿sf] u'0fgkmn (+49) 5 . Pp6f k"0ff{ª\s (+7) eP csf]{ k"0ff{ª\s kQf nufpm .

6. b'O{ cf]6f k"0ff{ª\sx¿sf] u'0fgkmn (+60) 5 . Pp6f k"0ff{ª\s (+5) eP csf]{ k"0ff{ª\s kQf nufpm .

7. (-5) nfO{ sltn] u'0fg u/] u'0fg kmn (+80) x'G5 <

8. (+72) nfO{ sltn] efu u/] efu kmn (+9) x'G5 <

9. u'0fgkmn (-225) agfpg (15) nfO{ slt k6s u'0fg ug'{k5{ <

10. (-96) nfO{ (-24) n] slt k6s efu ug{ ;lsG5 <
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13.3 rf/ ;fwf/0f lgodsf] ;/nLs/0f
(Simplification of Four Operations)

hf]8, 36fp, u'0fg / efu oL rf/cf]6f ul0ftsf cfwf/e"t lj|mofx¿ x'g\ . logLx¿sf] j|md ldnfP/
;/n ug'{k5{ .

;/nLs/0f;DaGwL tnsf lgodx¿ ofb u/ M

-s_ hf]8, 36fp tyf u'0fg ldl>t ;d:ofdf klxnf u'0fgsf] sfd ug'{k5{ .

-v_ hf]8, 36fp tyf efu lj|mof ;dfj]z ePsf ;d:ofsf] ;dfwfg ubf{ ;a}eGbf klxnf efu
lj|mof ug'{k5{ .

-u_ u'0fg / efu ;dfj]z ePsf ;d:ofdf klxnf efu lj|mof ug]{ jf afof“af6 bfof“lt/ ;/n
ub}{ hf“bf h'g lrx\g klxnf cufl8 cfp“5 ToxL lj|mof klxnf ug'{k5{ .

pbfx/0f 1

;/n u/ .

(+10) + (-5) + (+25)÷(-5)-(-6)x(+8)

= (+10)+(-5)+(-5)-(-6)x(+8)

= (+10)+(-5)+(-5)-(-48)

= (+5) + (-5) - (-48)

= 0-(-48)

= (+48)

pbfx/0f 2

15 af6 5 36fO{ 4 n] u'Gbf slt x'G5 <

oxf“ lbOPsf] ;d:ofnfO{ ul0ftLo efiffdf JoSt ubf{,

(15-5)x4

= 10x4

= 40

t;y{, cfjZos ;ª\Vof = 40 x'G5 .

cEof; 13.3

1. ;/n u/ M

-s_ 20 ÷ 2 + 19 -v_ 45 - 81 x 5

-u_ 88 - 3 x 20 ÷ 6 -3_ 108 x 3 - 55 ÷ 11 + 105

-ª_ (-6)x(-4)÷(+4)+(-3)-(-2)

2. 55 af6 3 sf] 6 u'0ff 36fp“bf slt x'G5 <

3. 200 nfO{ 4 n] efu u/L 33 hf]8\bf slt x'G5 <

4. 25 sf] 2 u'0ffsf] 10 efuaf6 2 36fO{ 5 n] u'0fg ubf{ slt x'G5 <

5. 32 / 20 sf] km/snfO{ 4 n] efu u/L 15 hf]8\bf slt x'G5 <
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PsfO 14 cfg'kflts ;ª\Vof (Rational Nnumber)

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

1. cfg'kflts ;ª\Vofx¿

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ tn ;ª\Vofx¿sf ljleGg ;d"xx¿ lbOPsf 5g\ M

1. k|fs[lts ;ª\Vofx¿sf] ;d"x (N) = {1, 2, 3, 4, 5, ...}

2. k"0f{ ;ª\Vofx¿sf] ;d"x (W) = {0, 1, 2, 3, 4, ...}

3. k"0ff{ª\sx¿sf] ;d"x (Z) = {... -3, -2, -1, 0, 1, 2, 3 ...}

ca, s'g} b'O{cf]6f k"0ff{ª\sx¿ (-3) / (+4) lnpm“ . logLx¿lar hf]8, 36fp, u'0fg / efu lj|mof ug]{
k|of; u/f}“ M

1. hf]8 lj|mof M (-3) / (+4) sf] of]ukmn (-3)+(+4)= +1 x'G5 . oxf“ +1 Pp6f k"0ff{ª\s xf] .

2. 36fp lj|mof M oxf“ (-3) / (+4) sf] 36fp kmn (-3) - (+4) = (-3) + (-4)= (-7) x'G5 . oxf“ -7 klg
Pp6f k"0ff{ª\s xf] .

3. u'0fg lj|mof M (-3) / (+4) sf] u'0fgkmn (-3) x (+4) =-12 x'G5 . oxf“ (-12) klg Pp6f k"0ff{ª\s xf] .

4. efu lj|mof M (-3) / (+4) sf] efukmn (-3)÷(+4) x'G5 . oxf“ (-3)÷ +4)=-
4
3
 Pp6f k"0ff{ª\s xf]Og .

o;y{ hf]8, 36fp / u'0fgsf] lj|mofaf6 k|fKt x'g] ;ª\Vof k"0ff{ª\sdf kb{5 eg] efu kmn jf cg'kft
k"0ff{ª\sdf kb}{g .

h:t} M 
5
4

,
2
1

,
6
4

,
3
2

 cflb k"0ff{ª\s xf]Ogg\ . logLx¿ 
b

a
 sf ¿kdf cfp“5g\ . To;}n] o:tf

;ª\Vofx¿ cfg'kflts ;ª\Vofx¿ x'g\ .

-v_ dflysf] 5nkmnaf6 cfg'kflts ;ª\Vofsf] kl/efiff n]v . cfk\mgf] n]vfOnfO{ sIffdf 5nkmn
u/ . k|fKt lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/]/ x]/ .

a / b b'O{cf]6f k"0ff{ª\sx¿ x'g\ / b = 0 eP 
b

a
  sf ¿kdf JoSt ul/g] ;ª\VofnfO{ cfg'kflts

;ª\Vof (rational number) elgG5 / o;nfO{ Q n] hgfOG5 .

ctM cfg'kflts ;ª\Vof (Q) = { ........ ....... 
4

3
 ,

2

1
 1, 0, ,

2

1
 1,  }

To;}n], ;a} k"0ff{ª\sx¿ cfg'kflts ;ª\Vofdf kg]{ ePsfn] k"0ff{ª\ssf] ;d"x cfg'kflts ;ª\Vofsf]
pk;d"x xf] . To;}n], QZ   n]Vg ;lsG5 .
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2. bzdnj ;ª\Vofx¿

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ tnsf] tflnsf e/ M

j|m=;+= cGTo x'g] bzdnj ;ª\Vof cGToxLg bzdnj ;ª\Vof k'g/fj[Tt bzdnj

1 5.0
2
1


2. .......
3
2

.......
7

22
....

4
1



3

4.

dflysf] tflnsfsf cfwf/df yk 5/5 cf]6f cGTo x'g], cGToxLg / k'g/fj[Q x'g] bzdnj ;ª\Vofx¿
kQf nufP/ n]v .

-v_ dflysf] tflnsfsf cfwf/df s] lgisif{ lgsfNg ;S5f} < n]v . cfk\mgf] lgisif{nfO{ sIffdf 5nkmn
u/ . k|fKt lgisif{nfO{ tnsf] lgisif{;“u t'ngf u/]/ x]/ .

o;/L cfg'kflts ;ª\VofnfO{ bzdnjdf JoSt ubf{ cGTo x'g], cGToxLg / k'g/fj[Q x'g] bzdnj
;ª\Vofdf JoSt ug{ ;lsg] /x]5 .

dfly pbfx/0fdf .....
4
1,

2
1

 cflb cGTo x'g], ,.....
7
22,

7
2

 cGToxLg / .....
3
2,

3
1

 cflb k'g/fj[Q bzdnj

;ª\Vofx¿ x'g\ .

3. bzdnj ;ª\Vofsf k|sf/

dflysf] pbfx/0fsf cfwf/df bzdnj ;ª\Vofx¿sf k|sf/nfO{ tn rrf{ ul/Psf] 5 .

-s_ cGTo x'g] bzdnj ;ª\Vof (Terminating Decimal)

olb cfg'kflts ;ª\Vofsf] x/n] c+znfO{ efu ubf{ efukmndf bzdnj k5fl8sf ;ª\Vofx¿ cGTo

x'G5 eg] To:tf] ;ª\VofnfO{ cGTo x'g] bzdnj ;ª\Vof elgG5 . h:t} M 25.0
4
1


-v_ cGToxLg bzdnj ;ª\Vof (Non-terminating Decimal)

olb cfg'kflts ;ª\Vofx¿sf] x/n] c+znfO{ efu ubf{ efukmndf bzdnj k5fl8sf ;ª\Vofx¿ slxn]

klg cGTo x'“b}gg\ eg] To:tf] ;ª\VofnfO{ cGToxLg bzdnj ;ª\Vof elgG5 . h:t} M ...28571.0
7
2


57140.28571428
7
2
 0.3333....

3
1

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-u_ k'g/fj[Tt bzdnj ;ª\Vof (Recurring Decimals)

olb cfg'kflts ;ª\Vofx¿sf] x/n] c+znfO{ efu ubf{ efukmndf bzdnj k5fl8sf ;ª\Vofx¿df
Pp6} ;ª\Vof bf]xf]l/P/ cfO/xG5g\ eg] To:tf] ;ª\VofnfO{ k'g/fj[Q bzdnj ;ª\Vof elgG5 . h:t}

...66666.0
3
2


gf]6 M

1. olb cfg'kflts ;ª\Vofsf] x/df 2 cyjf 5 jf ¿9 u'0fg v08 2 / 5 x'G5g\ eg] Tof] ;ª\Vof

cGTo x'g] bzdnj ;ª\Vof x'G5 . h:t} M ,
30
17

 ,
25
7

 ,
10
7

 ,
5
1

 ,
2
1

 .............

2. olb cfg'kflts ;ª\Vofsf] x/df 2 / 5 afx]s c¿ ;ª\Vof ePdf To:tf bzdnj ;ª\Vof

cGToxLg jf k'g/fj[Q x'G5g\ . h:t} M ,
7
2

 ,
7
5

 ,
3
2

 ,
3
1

 ................

2. cfg'kflts ;ª\Vofsf ljz]iftfx¿ (Properties of Rational Numbers)

sIff 6 df leGgsf] hf]8, 36fp, u'0fg / efu lj|mofsf ;d:ofx¿ ;dfwfg ul/;s]sf 5f}“ . dfgf}“, a,
b / c s'g} cfg'kflts ;ª\Vofx¿ x'g\ .

cfg'kflts ;ª\Vofsf] hf]8 / u'0fgsf ljz]iftfx¿

tnsf cfg'kflts ;ª\Vofx¿sf ljz]iftfx¿ cWoog u/L 5nkmn u/ M

1. PsfTds lgod (Identity Property) : 
b
a

b
a

 0  0 
b
a

  / 
b
a

b
a

 1  1 
b
a



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

b
a

b
a11

b
a         

b
a

b
a00

b
a

7
3

7
311

7
3         

7
3

7
300

7
3

3
2

3
211

3
2         

3
2

3
200

3
2

2
1

2
111

2
1         

2
1

2
100

2
1









lgod M s'g} klg cfg'kflts ;ª\Vofdf z"Go
   -)_ hf]8\bf cfpg] ;ª\Vof ToxL ;ª\Vof
   x'G5 .

lgod M s'g} klg cfg'kflts ;ª\VofnfO{
Ps (1) n] u'0fg ubf{ ToxL g}
;ª\Vof cfp“5 .
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2. ljk/Lt u'0f (Inverse Property)

hf]8sf] ljk/Lt u'0f u'0fgsf] ljk/Lt u'0f
-1 + 1 = 0 1 x 1 = 1

0
2
1

2
1

 1
2
12 

0
b
a

b
a

0
3
2

3
2





lgod M s'g} klg cfg'kflts ;ª\Vof b
a

        df b
a

  ljBdfg eO{ 0
b
a

b
a









   cfp“5 eg] o:tf] u'0fgnfO{ hf]8sf]

   ljk/Lt u'0f elgG5 .

lgod M s'g} klg cfg'kflts ;ª\Vof b
a

df s'g} ;ª\Vof a
b
 eO{ 1

a

b

b

a


cfp“5 eg] To:tf] u'0fnfO{ u'0fgsf]

ljk/Lt u'0f elgG5 .

3. j|md ljlgdo u'0f (Commutative Property)

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

2 + 3 = 3 + 2 2 x 3 = 3 x 2

2
1

3
2

3
2

2
1


2
1

3
2

3
2

2
1



3
2

6
5

6
5

3
2


3
2

6
5

6
5

3
2



b
a

d
c

d
c

b
a


b
a

d
c

d
c

b
a



lgod M b
a

d
c

d
c

b
a

  nfO{ hf]8sf]

        j|md  ljlgod elgG5 .

lgod M b
a

d
c

d
c

b
a

  nfO{ u'0fgsf]

       j|md ljlgdo elgG5 .

4. ;ª\3Lo lgod (Associative Property)

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

   2 + (5 + 7) = (2 + 5) +7 2 x (5 x 7) = (2 x 5) x 7

f
e

d
c

b
a

f
e

d
c

b
a

f
e

d
c

b
a

f
e

d
c

b
a

5
3

3
2

2
1

5
3

3
2

2
1

5
3

3
2

2
1

5
3

3
2

2
1








 






 






 






 








 






 






 






 

1
2
3

3
2



1
a
b

b
a


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lgod M f
e

d
c

b
a

f
e

d
c

b
a








 






 

nfO{ hf]8sf] ;ª\3Lo lgod elgG5 .

lgod M olb
f
e

d
c

b
a

  eP hf]8kmn
f
e
klg

cfg'kflts ;ª\Vof x'G5 .

lgod M olb 
f
e

d
c

b
a

  eP 
f
e
klg

cfg'kflts ;ª\Vof x'G5 .

5. lgs6tfsf] lgod (Closure Property)

hf]8sf] lgs6tfsf] lgod u'0fgsf] lgs6tfsf] lgod

2
1
 / 3

2
 cfg'kflts ;ª\Vof x'g\ .

2
1
 / 3

2
 cfg'kflts ;ª\Vof x'g\ .

6
7

6
43

3
2

2
1




  klg cfg'kflts ;ª\Vof xf] . 6
2

3
2

2
1

  klg cfg'kflts ;ª\Vof xf] .

f
e

d
c

b
a

  eP  
f
e
klg cfg'kflts ;ª\Vof xf] .

lgod M f
e

d
c

b
a

f
e

d
c

b
a








 






   nfO{

u'0fgsf] ;ª\3Lo lgod elgG5 .

cEof; 14.1

1. tnsf k|Zgsf] pQ/ n]v M

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

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

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

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

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

2. tn lbOPsf s'g s'g ;ª\Vofx¿ cGTo x'g], cGToxLg / k'g/fj[Q bzdnj ;ª\Vof x'g\, 5'6\ofpm M

-s_ 
2
1

-v_ 
5
3

-u_ 
7
2

-3_ 
2

15
-ª_ 

13
17

-r_ 
10
55

-5_ 
20
37

-h_ 
17
25

-em_ 
7

22
-`_ 

25
12

3. tn lbOPsf ;ª\Vofsf] hf]8sf] ljk/Lt / u'0fgsf] ljk/Lt ;ª\Vof kQf nufpm M

-s_ 
5
2

-v_ 
7
5

 -u_ 
7

22
-3_ 

7
12

-ª_ 
8

11


4.
2
1  / 5

3
 sf] lardf s'g} b'O{cf]6f cfg'kflts ;ª\Vof n]v .
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PsfO 15 cgg'kflts ;ª\Vof (Irrational Number)

cgg'kflts ;ª\Vofsf] kl/ro (Introduction of Irrational Number)

1. cgfg'kflts ;ª\Vof

-s_ tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

4 sf] ju{d"n 24   -cfg'kflts ;ª\Vof_

9 sf] ju{d"n 39   -cfg'kflts ;ª\Vof_

16
9

 sf] ju{d"n
4
3

16
9

  -cfg'kflts ;ª\Vof_

2 sf] ju{d"n .....442112  of] cfg'kflts ;ª\Vof xf]Og, lsg <

cyjf 2  nfO{ 
b

a
 sf] ¿kdf JoSt ug{ ;ls“b}g .

-v_dflysf] 5nkmnsf cfwf/df cgg'kflts ;ª\Vofsf] kl/efiff n]v .

b

a
 sf] ¿kdf JoSt ug{ g;lsg] ;ª\VofnfO{ cgg'kflts ;ª\Vof elgG5 .

cyf{t\, cgg'kflts ;ª\Vofdf gkg]{ ;ª\VofnfO{ cgg'kflts ;ª\Vof elgG5 .

h:t} M  











,10,7,
3
1

,3,2..., 3
cflb cgg'kflts ;ª\Vofx¿ x'g\ .

cgfg'kflts ;ª\VofnfO{ Ir n] hgfOG5 . To;}n] Q / Ir cnlUuPsf ;d"x x'g\ . ctM Q∩lr = ∅ x'G5 .

cEof; 15.1

1. tn lbOPsf ;ª\Vof cfg'kflts ;ª\Vof jf cgfg'kflts ;ª\Vof s] x'g\ < 5'6\ofpm .

-s_ 
4
3

-v_ 2 -u_ 5 -3_ 
5
2

-ª_ 
20
10

-r_ 
3
1

-5_ 
10
25

-h_ 
50
40

-em_ 0.735

2. s] ;a} cfg'kflts ;ª\Vofx¿ cgfg'kflts ;ª\Vof x'g\ <

3. s] ;a} k"0ff{ª\s cgfg'kflts ;ª\Vof x'g\ <

4. s] cfg'kflts ;ª\Vof / cgfg'kflts ;ª\Vof cnlUuPsf ;d"x x'g\ <
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PsfO 16 leGg / bzdnj (Fraction and Decimal)

16.1 leGgsf zflAbs ;d:of (Word Problems on Fraction)

xfdLn] sIff 6 df leGgsf wf/0ffx¿, leGgsf hf]8 / 36fp, u'0fg / ;/nLs/0fsf af/]df 5nkmn
ul/;s]sf 5f}“ . ca xfdL leGgsf zflAbs ;d:ofx¿sf af/]df 5nkmn ub{} 5f}“ .

tnsf pbfx/0f cWoog u/L cfk"mn] klg cEof; u/ .

pbfx/0f 1

bLksn] k|To]s dlxgf ? 12,000 sdfp“5 . p;sf] cfDbfgLsf] tLg efusf] Ps efu lzIffdf vr{
u5{ . To:t} rf/ efusf] Ps efu vfgfdf vr{ u5{ . ca p;n] hDdf slt efu vr{ u5{ < hDdf
slt /sd vr{ u5{ <

;dfwfg

bLkssf] lzIffdf vr{ tLg efusf] Ps efu / vfgfdf vr{ rf/ efusf] Ps efu x'G5 . ca hDdf
vr{ lgsfNbf b'j} vr{ hf]8\g'k5{ .

hDdf vr{ = lzIffsf] vr{ ± vfgfsf] vr{ = 4
1   

3
1



=
12

1314 xx 

12
34 



 
12
7

efu

ca, 3 / 4 x/df ePsf ;ª\Vofsf] n=;= = 12

clg, k|To]s x/n] n=;= nfO{ efu u/f}“ / efukmnn] c+znfO{ u'0fg
u/f}“ / ;/n u/f}“ .

bLksn] hDdf 12 efusf] 7 efu vr{ u/]sf] /x]5 . o;y{ p;n] cfk\mgf] cfDbfgLsf] 
12
7

efu vr{ u5{

ca bLkssf] hDdf jf:tljs vr{ = ?= 12,000 sf] 
12
7

 = ? 12,000x
12
7

 = ?= 7000 . o;y{ bLkssf]

hDdf vr{ = ?= 7000 x'G5 .

pbfx/0f  2

Pp6f sIffsf 42 hgf ljBfyL{x¿dWo] ltg efusf] b'O{ efu s]6f / af“sL s]6L lyP eg] s]6L slt hgf
/x]5g\ < kQf nufpm .

;dfwfg

tl/sf 1

oxf“, s]6fsf] ;ª\Vof = hDdf ljb\ofyL{sf] 
3
2
efu 5, To;}n] s]6fsf] jf:tljs ;ª\Vof = 42 hgfsf]

3
2
efu

= 42 hgf x
3
2

= 28 hgf .
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ca tLg} hgfsf] leGgsf] x/df ePsf cª\ssf] n=;= lgsfnf}}“ . n=;= = 6

ca ;a} leGgsf] x/ 6 agfcf}“ M

ca c+zdf ;a}eGbf 7'nf] 3 ePsf]n] 
2
1
 efu vfg] ;~h'n] ;aeGbf w]/} s]s vfOG5g\ .

cEof; 16.1

1. hf8f] dlxgfsf] Ps lbg sIff 7 sf hDdf 70 hgf ljBfyL{dWo] ltg efusf] Ps efu dfq
pkl:yt eP5g\ eg] slt efu cg'kl:yt eP5g\ < kQf nufpm .

2. k|ult lzIff ;bgdf sIff 7 df hDdf 42 hgf ljBfyL{ lyP . 24 hgf s]6f lyP eg] s]6f
slt efu lyP < s]6L slt efu lyP < kQf nufpm .

3= ;'hgsf] dfl;s cfGbfgL ?= 9,000 5 . p;n] 5
1
 efu vfhfdf vr{ u5{ . 10

3
efu sk8fdf vr{

u5{ . 5
2
 efu oftfoftdf vr{ u5{ . slt efu art u5{ / slt ?lkof“ art u5{ < kQf nufpm .

4= a'6jn cf}Bf]lus d]nfdf sdnfn] cfk"m;“u ePsf] ?lkof“sf] 5
1
 efu dgf]/~hgdf vr{ ul/g\ . 

2
1

efu vfgfsf] nflu vr{ ul/g\ . 10
3

 efu nTtf sk8fdf vr{ ul/g\ . ;a}eGbf w]/} s'g zLif{sdf

vr{ u/]sL /lx5g\ < kQf nufpm .

5= s'g} ;ª\Vofsf] 5
3
 efu 90 x'G5 eg] ;f] ;ª\Vof kQf nufpm .

6= s'g} ?lkof“sf] 5
4
 efu ?= 600 x'G5 eg] 

4
3
 efu a/fa/ slt x'G5 < kQf nufpm .

7= /fli6«o jfl0fHo a}ª\sdf ;'Gb/k|;fbn] 10 k|ltzt k|ltjif{sf b/n] Ps jif{sf] Aofh a'emfp“bf
?= 30000 ltg'{k¥of] . p;n] hDdf slt /sd C0f lnPsf] /x]5 <

8= Pp6f kfgL 6\ofª\sLsf] 5
1
 efu ebf{ 700 ln6/ kfgL hDdf eP5 eg] 6\ofª\sLsf] Ifdtf

slt /x]5 < kQf nufpm .

9= k|s[ltsL cfdfn] pgnfO{ lbgx'“ Pp6f a6\6fsf] 
10
3

 efu  xln{S; v'jfpg'x'G5 . 30 a6\6f xln{S;n]

pgnfO{ hDdf slt lbgnfO{ k'Unf < kQf nufpm .

6
1

6
1

6
2

2
2x

3
1

3
1

6
3

2
2x

3
1

2
1






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16.2 bzdnjsf] ;/nLs/0f / zflAbs ;d:ofx¿
(Simplification and Word Problems on Decimal)

pbfx/0f 1

;/n u/ M 5.24+3.01 - 1.92 -5.67

;dfwfg
   5.24+3.01 - 1.92 -5.67

= 8.25-7.59

= 0.66

(1) hf]8 lrx\g, hf]8 lrx\g / 36fp lrx\g, 36fp lrx\g
ldnfP/ Ps} 7fp“df /fVg]
  r/0f 1 r/0f 2

-@_    5.24 1.92  8.25

+ 3.01 + 5.67 -7.59

  8.25 7.59 0.66

pbfx/0f 2 ;/n u/ M

;dfwfg
(64.32 - 40.64) x 2.22

= (64.32 - 40.64) x2.22

= 23.68 x 2.22

= 52.5696

       23.68

     x  2.22

        4736

      4736

    4736

   52.5606

pbfx/0f 3

cfotsf/ ?dfnsf] nDafO 5.2 cm / rf}8fO 4.8 cm /x]5 eg] ?dfnsf] kl/ldlt lgsfn M

;dfwfg

cfotsf/ ?dfnsf] kl/ldlt 2(l+b) x'G5 .

ca, nDafO (l) = 5.2 cm / rf}8fO -b_ = 4.8 cm 5 .

To;}n] ?dfnsf] kl/ldlt M = 2(l+b)
= 2(5.2cm+4.8cm)
= 20cm

pbfx/0f 4

Pp6f 0.45 m cw{Jof; ePsf] ;fOsnsf] kfª\u|fn] 100 rSs/ nufp“bf slt b'/L kf/ u5{ < kQf
nufpm . (π = 3.14)
;dfwfg

oxf“ ;fOsnsf] kfª\u|fn] Ps rSs/ nufpg' eg]sf] kl/lw lgsfNg' xf] . To;}n], kfª\u|fsf] Ps rSs/
= 2πr

= 2π x 0.45m
= 2 x 3.14 x 0.45m
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PsfO 17 cg'kft, ;dfg'kft / k|ltzt (Ratio, Proportion and Percent)

17.1 k|ltztsf ;/n ;d:ofx¿ (Simple Problems on Percentage)

k|ltzt eg]sf] k|lt ;odf lx;fa ug'{ xf] .

ctM x/df 100 ePsf] leGg g} k|ltzt xf] .

h:t} M 20% eg]sf] 100 df 20 cyf{t 100
20

 x'G5 .

75% eg]sf] 100 df 75 cyf{t 100
75

x'G5 .

To:t}, 

%25%100
4
1

4
1

%12%100
100
12

100
12





leGgnfO{ k|ltztdf abNbf 100 n] u'0fg u/L % lrx\g /fVg'k5{ . k|ltztnfO{ leGgdf abNbf 100

n] efu u/L % nfO{ x6fpg'k5{ .

pbfx/0f 1

?= 150  sf] 20% slt x'G5 <

;dfwfg

oxf“ ?= 150 sf] 20%

?= 150 x 100
20

-% nfO{ leGgdf abNbf 100 n] efu u/]sf]_

= ?= 30

ctM ?= 150 sf] 20% eg]sf] ?= 30 x'G5 .

pbfx/0f 2

20 sf] 15 slt % x'G5 <

;dfwfg

oxf“ 20 efudWo] 15 efu 5 . To;}n] k|ltztdf JoSt ubf{ %100
20
15

 x'G5 .

20 sf] 15 nfO{ leGgdf n]Vbf 20
15

x'G5 .

20
15

 nfO{ % df abNbf = %100
20
15

  =  75 %

ctM 20 sf] 15 eg]sf] 75% x'G5 .
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csf]{ tl/sf,

cfjZos k|ltztnfO{ x% dfGbf

20 sf] x% = 15

cyjf,  20 × 
100

x
=15

cyjf, 5
x

 = 15

cyjf, x = 15 x 5

∴ x = 75%

To;}n], 20 sf] 75 % = 15 x'G5 .

pbfx/0f 3

slt ?lkof“sf] 25% n] ? 350 x'G5 <

;dfwfg

oxf“, cfjZos ?lkof“nfO{ x dfgf}“ .

x sf] 25% = ?= 350

cyjf, x
100
25

  = ?= 350

cyjf, 
4

x
= ?= 350

cyjf, x = 4 x ?= 350

x = ?= 1400

ct M ?= 1400 ?lkof“sf] 25% n] ?= 350 x'g] /x]5 .

pbfx/0f 4

k'gdn] 20 k"0ff{ª\ssf] k/LIffdf 16 cª\s k|fKt ul/g\ eg] pgn] slt % k|fKt ul/5g\ <

;dfwfg

dflysf] ;d:ofnfO{ ul0ftLo efiffdf n]Vbf, 20
16

 x'G5 .

20
16

 nfO{ % df abNbf %80%100
20
16

  x'G5 .

ctM k'gdn] 80% cª\s k|fKt ul/5g\ .

x

x

x
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pbfx/0f 5

k|x\nfbn] cfk"m;“u ePsf] ?= 2000 dWo] 22% vr{ u/]5g\ eg] slt arfP5g\ <

;dfwfg

oxf“, k|x\nfbn] u/]sf] vr{ ?lkof“ ?= 2000 sf] 22% = ?= 2,000 x 100
22

 = ?= 440

ca, k|x\nfbsf] art ?lkof“ = hDdf cfDbfgL — vr{ = ?= 2000 - ?= 440 = ?= 1560

csf]{ tl/sf,

k|x\nfbsf] art % = 100 % - 22% = 78%

k|x\nfbsf] art ?lkof“ = ? 2000 sf] 78% = ?= 100
782000  = ?= 1560

cEof; 17.1

1. dfg kQf nufpm M

-s_ ?= 50 sf] 4% -v_ 99 sf] 15% -u_ 560kg sf] 80%

-3_ 875 ltr. sf] 60% -ª_ 1560 ljBfyL{sf] 75%

2. k|ltztdf abn M

-s_ 120 sf] 40 -v_ 246 sf] 123 -u_ 30 hgfdf 18 hgf

-3_ 25km df 5km -ª_ ?= 650 df ?= 32.5

3. hf8f] dlxgfsf] s'g} lbg 40 hgf ljBfyL{ dWo] 24 hgf dfq pkl:yt eP5g\ .

-s_ slt k|ltzt pkl:yt eP5g\ < -v_ slt k|ltzt cg'kl:yt eP5g\ <

4. Pp6f sfof{nodf k'?if sfdbf/ 32 hgf / dlxnf sfdbf/ 18 hgf /x]5g\ .

-s_ k'?if sfdbf/ slt k|ltzt /x]5g\ < -v_ dlxnf sfdbf/ slt k|ltzt /x]5g\ <

5. sIff 6 sf] clGtd k/LIffdf ;'dgn] 750 k"0ff{ª\sdf 90% cª\s k|fKt u/]sf /x]5g\ . pgn] slt
cª\s k|fKt u/]5g\ <

6. lbkssf] 1 dlxgfsf] cfDbfgL ?= 12750 dWo] 20% vr{ u/]5g\ eg] slt /sd arfP5g\ <

7. ;'b]zsf] tna ?= 1200 af6 a9]/ ?= 1500 k'u]5 . ;'b]zsf] tna slt k|ltztn] a9]5 <

8. lgd{nsf] dfl;s cfDbfgL ?= 14760 5 . pgn] 20% lzIffdf, 10% oftfoftdf / 25% 3/
ef8fdf vr{ ub{5g\ . hDdf slt ?lkof“ art u5{g\ <

9. ;'GtnLsf] tna 10% j[l4 ePkl5 ?= 22000 eP5 eg] ;'?df slt tna /x]5 <
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17.2 cg'kft / ;dfg'kftsf ;/n ;d:ofx¿

(Simple Problems on Ratio and Proportion)

1. cg'kft (Ratio)

s] cg'kftsf] kl/efiff eGg ;S5f} <

12 / 15 sf] cg'kft n]Vg] k|of; u/,

xf], 12 / 15 sf] cg'kft 5
4

15
12

  = 4:5 x'G5 .

b'O{cf]6f p:tfp:t} kl/df0fx¿ a / b sf] cg'kft b
a

 jf a:b x'G5 . hxf“ a / b nfO{ j|mdz M a klxnf]

kb c+z (antecedent) / b nfO{ bf];|f] kb x/ (consequent) elgG5 .

16 / 20 sf] cg'kft 5
4

20
16

  = 4:5 x'G5 .

20 / 25 sf] cg'kft 5
4

25
20

  = 4:5 x'G5 .

20
16,

15
12

 / 25
20

 sf] cg'kft Pp6} ePsfn] 25
20

20
16

15
12

 ...... cflb ;dt'No leGgx¿ x'g\ .

pbfx/0f 1

18 ln6/ b'wdf 15 ln6/ z'4 b'w / af“sL kfgL ld;fOPsf] /x]5 eg]

-s_ kfgL / b'wsf] cg'kft slt xf]nf < -v_ kfgL / z'4 b'wsf] cg'kft slt xf]nf <

;dfwfg

18 ln6/ b'wdf 15 ln6/ z'b\w b'w 5 .

kfgLsf] dfqf = 18 ln6/ - 15 ln6/ = 3 ln6/

-s_ kfgL / b'wsf] cg'kft

=   3 ln6/    1
    18 ln6/ 

= 
 6 

=
 
1 : 6

-v_ kfgL / z'4 b'wsf] cg'kft

=
 3 ln6/     1

        15 ln6/ =  5   = 1:5
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pbfx/0f 2

;'hg / l;kmnnfO{ cfdfn] 90 ?lkof“ 2:3 sf] cg'kftdf af“8]/ lng eGg'eof] eg] k|To]sn] slt slt
?lkof“ kfP5g\ <

;dfwfg

oxf“, 90 ?lkof“nfO{ nufpg'kg]{ efu = 2 + 3 = 5 efu

dfgf}“, ;'hgn] k|fKt ug]{ ?lkof“ = 2x  l;kmnn] k|fKt ug]{ ?lkof“ = 3x

ca, 2x + 3x = ?= 90

cyjf, 5x = ?= 90

cyjf, x = ?= 5
90

∴ x = ?= 18

ca, ;'hgn] kfPsf] /sd
= 2x =2 x ?= 18 = ?= 36 x'G5 .

l;kmnn] kfPsf] /sd
= 3x = 3 x ?= 18 = ?= 54

csf]{ tl/sf,

;'hgn] k|fKt ug]{ /sd

= ?= 90 sf] 
5
2
 efu

= ?= 
5
2

90  = ?= 36

l;kmnn] k|fKt u/]sf] /sd = ?= 90 sf] 
5
3
 efu

= ?= 
5
3

90   = ?= 54

pbfx/0f 3

dLgf / k]Dafsf] dfl;s cfDbfgLsf] cg'kft 3:4 5 . olb k]Dafsf] dfl;s cfDbfgL ?= 2,400 eP
dLgfsf] dfl;s cfDbfgL slt xf]nf <

;dfwfg

oxf“, dLgfsf] dfl;s cfDbfgL ?= x dfgf}“ .

dLgfsf] dfl;s cfDbfgL / k]Dafsf] dfl;s cfDbfgLsf] cg'kft =3:4

cyjf, ?= 4
3

2400


x

cyjf, x = 2400
4
3
  = (3 x 600) = 1800

∴  x = ?= 1800

To;}n] dLgfsf] dfl;s cfDbfgL ?= 1800 /x]5 .
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2. ;dfg'kft (Proportion)

bLk]Gb|n] ul0ftsf] 30 k"0ff{ª\ssf] k/LIffdf 25 cª\s k|fKt u/]5g\ . To:t} u/L lj1fgsf] 24

k"0ff{ª\ssf] k/LIffdf 20 cª\s k|fKt u/]5g\ .

ca, bLk]Gb|n] ul0ftdf k|fKt u/]sf] cª\ssf] cg'kft = 6
5

30
25



bLk]Gb|n] lj1fgdf k|fKt u/]sf] cª\ssf] cg'kft = 6
5

24
20



ct M 24
20

30
25

  x'G5 .

b'O{cf]6f cg'kftx¿ a/fa/ ePsfn] oL cg'kftnfO{ ;dfg'kft elgG5 . ca, 25 nfO{ klxnf] kb,
30 nfO{ bf];|f] kb, 20 nfO{ t];|f] kb / 24 nfO{ rf}yf] kb elgG5 .

rf/cf]6f p:t} k|sf/sf kl/df0f jf ;ª\Vofx¿ a, b, c / d sf] cg'kftdf a / b sf] cg'kft
c / d sf] cg'kft;“u a/fa/ ePsf] cj:yfnfO{ ;dfg'kft (proportion) elgG5 .

o;nfO{ d
c

b
a
  jf a:b::c:d n]lvG5 .

jf, a x d = b x c x'G5 .

pbfx/0f 4

s] 3, 4, 9 / 12 ;dfg'kftdf 5g\ <

;dfwfg

oxf“, 3, 4, 9 / 12 nfO{ ;dfg'kftsf] ¿kdf n]Vbf,

12
9

4
3


cyjf, 3 × 12 = 4 × 9

cyjf, 36 = 36

b'j}lt/ a/fa/ ePsfn] 3, 4, 9 / 12 ;dfg'kftdf 5g\ .

pbfx/0f 5

4, 7, 20 / x ;dfg'kftdf eP rf}yf] kb x sf] dfg kQf nufpm .

;dfwfg

oxf“, 4, 7, 20 / x ;dfg'kftdf ePsfn],
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olb klxnf], bf];|f], t];|f] / rf}yf] kb j|mdzM 
x

20
7
4
  x'G5 .

cyjf, 4 x x = 7 x 20

cyjf, x
4
207



∴ x = 35

ct M rf}yf] kb x = 35 x'G5 .

pbfx/0f 6

10 cf]6f l;;fsndsf] d"No ?= 30 k5{ eg] sltcf]6f l;;fsndsf] d"No ?= 9 k5{ <

;dfwfg M oxf“, cfjZos l;;fsnd = x dfgf}“

;dfg'kftsf] ¿kdf n]Vbf,

9
x

30
10



cyjf, 10 x 9 = 30 x x

cyjf, x
30

910




cyjf, x = 3

ctM cfjZos l;;fsndsf] ;ª\Vof = 3

cEof; 17.2

1. tnsf k|Tossf] cg'kft n]v / n3'Ttd kbdf ¿kfGt/0f u/ M

-s_ 10cm / 2m -v_ ?= 18 / ?= 24 -u_ 540g / 2kg

-3_ 8 306f / 2 lbg -ª_ 250ml / 1l

2. 36 ln6/ b'wsf] ld>0fdf 30 ln6/ z'4 b'w / af“sL kfgL ldl;Psf] 5 eg] kfgL / b'wsf] ld>0fsf]
cg'kft lgsfn .

3. ?= 250 nfO{ /fd / ;Ltfn] j|mdzM 2:3 sf] cg'kftdf af“8\bf k|To]s JolStn] slt slt ?lkof“ k|fKt
ub{5g\ xf]nf <

4. b'O{cf]6f ;ª\Vofx¿sf] cg'kft 5:6 5 . klxnf] ;ª\Vof 90 eP bf];|f] ;ª\Vof kQf nufpm .
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5. zf]ef / ls/0fsf] dfl;s cfDbfgLsf] cg'kft 5:9 5 . olb ls/0fsf] dfl;s cfDbfgL ?= 18,000

eP zf]efsf] dfl;s cfDbfgL slt xf]nf <

6. tn lbOPsf rf/cf]6f kbx¿ ;dfg'kftdf eP x sf] dfg lgsfn M

-s_ 2, 4, 6, x -v_ 6, 10, x, 5 -u_ 18, x, 30, 45

-3_ 50, 150, x, 15 -ª_ x, 40, 30, 20

7. cfbz{ df=lj=df lzIfs / dlxnf lzIfssf] ;ª\Vofsf] cg'kft 3:4 5 . olb lzIfssf] ;ª\Vof 12

eP dlxnf lzIfssf] ;ª\Vof kQf nufpm .

8. 7 cf]6f SofNs'n]6/sf] d"No ?= 1750 k5{ eg] 12 cf]6f SofNs'n]6/sf] d"No slt knf{ <

9. Pp6f a; 160 km ofqf ug{ 4 306f nufp“5 eg] 6 306fdf slt ofqf kf/ u5{ xf]nf <

10. cfbz{ df=lj=sf] 5fqfjf;df 600 hgf ljBfyL{sf nflu 45 lbgsf] vfgf 5 . 450 hgf ljBfyL{sf
nflu ;f] vfgf slt lbgnfO{ k'Unf <
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PsfO 18 gfkmf / gf]S;fg     (Profit and Loss)

18.1 k|ltzt;lxtsf gfkmf / gf]S;fgsf ;d:ofx¿

xfdLn] sIff 6 df k|ltzt ;dfj]z gePsf gfkmf / gf]S;fgsf ;d:ofsf af/]df 5nkmn ul/;s]sf
5f}+ . ca xfdL k|ltzt;lxtsf gfkmf / gf]S;fgsf ;d:ofdf 5nkmn ug]{ 5f}“ .

tnsf] k|Zgdf cfwfl/t k|:t'ltsf] cWoog u/L 5nkmn u/ M

Ps hgf 38L Jofkf/Ln] 10 cf]6f 38L k|To]snfO{ ?= 75 sf b/n] lsGof] / ?= 80 sf b/n] ;a} 38L
a]Rof] . p;nfO{ gfkmf jf gf]S;fg s] eof] xf]nf <

oxf“, Pp6f 38Lsf] j|mo d"No (C.P.) = ?= 75

10 cf]6f 38Lsf] j|mo d"No(C.P.) = ? 75 × 10 = ?= 750

Pp6f 38Lsf] ljj|mo d"No (S.P. = ?= 80

10 cf]6f 38Lsf] ljj|mo d"No (S.P.) = ?= 80 × 10 = ?= 800

oxf“, j|mo d"NoeGbf ljj|mo d"No w]/} ePsfn] pSt 38L Jofkf/LnfO{ gfkmf x'G5 .

ca, ;"qfg';f/, gfkmf = ljj|mo d"No - j|mo d"No = ?= 800 - ?= 750  = ?= 50

ctM ;f] Jofkf/LnfO{ hDdf ?= 50 gfkmf eP5 .

dflysf] 5nkmnaf6 gfkmf / gf]S;fgsf] ;"q kQf nufO{ n]v . tnsf] ;"qx¿;“u t'ngf u/L x]/ .

1. ljj|mo d"No > j|mo d"No ePdf gfkmf x'G5 .

  gfkmf = ljj|mo d"No — j|mo d"No

2. j|mo d"No > ljj|mo d"No ePdf gf]S;fg x'G5 .

   gf]S;fg = j|mo d"No — ljj|mo d"No

pSt 38L Jofkf/LnfO{ slt k|ltzt gfkmf eof] xf]nf <

Jofkf/LnfO{ k|fKt gfkmf = ? 50

p;sf] ;a} 38Lsf] j|mo d"No = ? 750

p;n] ?= 750 df ?= 50 gfkmf u¥of] . o; egfOnfO{ k|ltztdf abNbf,

gfkmfnfO{ leGgdf n]Vbf 
750
50

 x'G5 .

gfkmfnfO{ k|ltztdf abNbf %100x
750
50
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hDdf gfkmf k|ltzt = %100
750
50

 %
3
2

6            %
3

20


cyf{t\, ?= 750 sf] ?= 50 eg]sf] %
3
26  x'G5 .

dflysf] 5nkmn / k|:t'ltsf cfwf/df gfkmf / gf]S;fg k|ltzt tnsf] ;"qx¿af6 kQf nufOG5 M

1.
 
gfkmf % =

 jf:tljs gfkmf  
x 100 %

       j|mo d"No

2. gf]S;fg % =
 jf:tljs gf]S;fg 

 x 100 %
       j|mo d"No

pbfx/0f 1

olb s'g} 38Lsf] j|mo d"No = ?= 500, gfkmf % = 5% eP ljj|mo d"No kQf nufpm .

;dfwfg

oxf“, pSt 38Lsf] j|mo d"No ?= 500 df gfkmf 5% lgsfn]/ hf]8\g' g} ljj|mo d"No x'G5 .

ca, jf:tljs gfkmf = ?= 500 sf] 5% = ? 500 × 100
5

 = ?= 25

;"qfg';f/ j|mo d"No = j|mo d"No ± gfkmf = ?= 500 + ?= 25 = ?= 525

To;}n] pSt 38Lsf] ljj|mo d"No = ?= 525

pbfx/0f 2

/fh'n] Pp6f 6]lnlehg ?= 13,500 df lsg]/ ?= 12,195 df a]Rbf p;nfO{ slt k|ltzt gf]S;fg x'G5 <

;dfwfg

oxf“ lbOPcg';f/ Pp6f 6]lnlehgsf] j|mo d"No = ?= 13,550 / 6]lnlehgsf] ljj|mo d"No = ?= 12,195

;"qfg';f/ hDdf gf]S;fg = j|mo d"No – ljj|mo d"No = ?= 13,550 - ?= 12,195 = ?= 1,355

ca,

gf]S;fg % =
 jf:tljs gf]S;fg  

x 100%
  j|mo d"No

=
 ?= 1355     

x 100 %
= 10 %

    ?. 13,550

t;y{, /fh'nfO{ pSt 6]lnlehgdf hDdf 10% gf]S;fg x'G5 .
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pbfx/0f 3

df]afOn k;n]n] Pp6f df]afOn ?= 3750 df a]r]/ 25% gfkmf u/]5 eg]

-s_ j|mo d"No slt /x]5 <

-v_ 30% gfkmf ug{ sltdf a]Rg'kYof]{ <

;dfwfg M oxf“, df]afOnsf] ljj|mo d"No = ?= 3750 / df]afOndf gfkmf % = 25% 5 .

-s_ df]afOnsf] j|mo d"No = x -dfgf}“_

ca, ;"qfg';f/ ljj|mo d"No = j|mo d"No + gfkmf x'G5 .

To;}n], ?= 3750 = x + x sf] 25 %

cyjf, ?= 3750 = 100
25xx 

cyjf, ?= 3750 = 
4
xx 

cyjf, ?= 3750 = 
4

xx4 

cyjf, ?= 3750 x 4 = 5x

cyjf, ?= 
5

43750
x




cyjf, ?= x = 3000

ctM pSt df]afOn ?= 3000 df lsg]sf] /x]5 .

-v_ 30% gfkmf ug{sf nflu a]Rg'kg]{ d"No -ljj|mo d"No_ lgsfNbf,

;"qfg';f/, ljj|mo d"No = j|mo d"No ± gfkmf

= ? 3000 + ?= 3000 sf] 30%

= ?= 3000 + ? 3000 x 100
30

     = ?= 3000 + ?= 900

      = ?= 3900

ct M 30% gfkmf ug{ ;f] df]afOn ?= 3900 df a]Rg'k5{ .
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cEof; 18.1

1. tn lbOPsf] cj:yfx¿df gfkmf jf gf]S;fg k|ltzt s] x'G5 < kQf nufpm M

j|m=;+= j|mo d"No -?=_ ljj|mo d"No -?=_

-s_ 300 330

-v_ 550 495

-u_ 640 832

-3_ 720 540

-ª_ 1200 1500

2. Pp6f Jofkf/Ln] Pp6f b/fh ?= 3950 df lsg]/ 10% gfkmf u/L a]Rbf b/fh slt d"Nodf laj|mL
ug'{k5{ .

3. Pp6f kmnk"mn k;n]n] k|ltlsnf] ?= 12 sf b/n] 15 lsnf] ;'Gtnf lsg]5 . ?= 15 sf b/n] ;a}
;'Gtnf a]Rbf k;n]nfO{ slt k|ltzt gfkmf x'G5 <

4. d'gfn] Pp6f Sofd/f ?= 1300 df lslgg\ . pgn] 15% gf]S;fgdf a]lrg\ . d'gfn] Sofd]/fnfO{
sltdf a]lrg\ xf]nf <

5. /fh]zn] 100 cf]6f aNax¿ k|To]snfO{ ?= 25 sf b/n] lsg]5g\ . kfs]6 vf]nL x]bf{ 20 cf]6f
aNax¿ k'm6]sf /x]5g\ . af“sL aNax¿ ?= 30 sf b/n] a]Rbf /fh]znfO{ gfkmf jf gf]S;fg k|ltzt
s] eof] < kQf nufpm .

6. Pp6f 6]lnlehgnfO{ ?= 16,000 df lsg]/ 15% gfkmf u/L a]Rbf sltdf a]Rg'knf{ <

7. Ps hgf k':ts k;n]n] 250 cf]6f sfkL k|To]ssf] ?= 25 sf b/n] lsg]5 . 30 cf]6f sfkL d';fn]
gi6 ul/lbP5g\ . ca, af“sL sfkLnfO{ k|To]ssf] ?= 35 sf b/n] a]Rbf pSt k;n]nfO{ gfkmf jf
gf]S;fg s] eP5 < k|ltztdf kQf nufpm .

8. ?= 1,500 df a]r]sf] Pp6f ;f8Ldf 25% gfkmf eP5 eg] pSt ;f8Lsf] j|mo d"No slt /x]5 <

9. Pp6f Hofs]6 12% gf]S;fg vfP/ ?= 1,540 a]Rof] eg] ;f] Hofs]6 sltdf lslgPsf] /x]5 < olb
5% gfkmf ug{ ;f] ;fdfg sltdf a]Rg'k¥of] <

10. lrof k;n] ;fx'gL Hof]ltn] 150 cf]6f Unf; lsg]sL /lx5g\ . ltgLx¿dWo] 50 cf]6f k'm6]5g\ . af“sL
Unf;x¿nfO{ k|To]ssf] ?= 75 df a]Rbf pgnfO{ 25% gfkmf eP5 eg] 150 cf]6f Unf;nfO{ sltdf
lsg]sL /lx5g\ <
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PsfO 19 P]lss lgod (Unitary Method)

19.1 k|ToIf kl/jt{g -ljr/0f_ df cfwfl/t P]lss lgodsf ;d:ofx¿

k|ToIf kl/jt{g (Direct Variation)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_ tnsf] tflnsfdf l;;fsnd / d"No lbOPsf] 5 . pSt tflnsf k"/f u/ M

l;;fsndsf] ;ª\Vof 5 1 3 7 10

d"No ?= 30 ? ? ? ?

dfly lbOPsf] tflnsfdf l;;fsndsf] ;ª\Vof / d"No k|ToIf kl/jt{g;“u ;DalGwt 5g\ .

dflysf] tflnsfsf cfwf/df 5 cf]6f l;;fsndsf] d"No ?= 30 x'“bf Pp6f l;;fsndnfO{ slt k5{ < kQf
nufpm .

P]lss lgod k|of]u u/L d"No lgsfNbf,

5 cf]6f l;;fsndsf] d"No = ?= 30

Pp6f -1 cf]6f_ l;;fsndsf] d"No = ?= 5
30

 = ?= 6 x'G5 .

3 cf]6f l;;fsndsf] d"No = ?= 6 x 3 = ?= 18 k5{ .

xf], 5 cf]6f l;;fsndnfO{ ?= 30 k5{ eg] Pp6f l;;fsndnfO{ yf]/} -sd_ k5{ To;}n] ?= 30 nfO{
5 n] efu ubf{ Pp6f l;;fsndsf] d"No cfp“5 .

3 cf]6f l;;fsndsf] d"No Pp6fsf] d"NoeGbf w]/} k5{, To;}n] Pp6fsf] d"NonfO{ ;ª\Vof 3 n] u'0fg
ug'{k5{ .

-v_ 6 cf]6f l;;fsndsf] d"No slt knf{ <

o;/L d"No yf]/} k5{ jf sd x'G5 eg] efu ug'{k5{ . w]/} k5{ jf a9L x'G5 eg] u'0fg ug'{k5{ .

b'O{ kl/df0fx¿df Pp6fdf ePsf] j[l4 -jf sdL_ n] csf]{df klg ToxL cg'kftdf j[l4 -jf sdL_ x'G5
eg] To:tf] kl/df0fnfO{ k|ToIf kl/jt{g ljr/0f (direct variation) ePsf] elgG5 .

pbfx/0f 1

12 cf]6f ;'Gtnfsf] d"No ?= 36 k5{ eg],

-s_ Pp6f ;'Gtnfsf] d"No slt k5{ <

-v_ 5 cf]6f ;'Gtnfsf] d"No slt knf{ <
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-u_ 20 cf]6f ;'Gtnfsf] d"No slt knf{ <

;dfwfg

oxf“ 12 cf]6f ;'Gtnfsf] d"NoeGbf Pp6f (1 cf]6f_ sf] d"No sd k5{ . To;}n] pSt ;'Gtnfsf] hDdf d"NonfO{
;ª\Vofn] efu ug'{k5{ .

lbOPcg';f/, 12 cf]6f ;'Gtnfsf] d"No = ?= 36 k5{ .

Pp6f -1 cf]6f_ ;'Gtnfsf] d"No = ?= 
12
36

 = ? 3 k5{ .

5 cf]6fsf] d"No 1 cf]6f ;'GtnfeGbf a9L k5{ To;}n] ;ª\Vof 5 n] u'0fg ug'{k5{ .

5 cf]6f ;'Gtnfsf] d"No = ?= 3 x 5 = ?= 15

20 cf]6f ;'Gtnfsf] d"No =  ?= 3 x 20 = ? 60 k5{ .

pbfx/0f 2

5 ln6/ k]6«f]nn] Pp6f sf/df 60 km ofqf ug{ ;lsG5 . 36 km ofqf ug{ slt ln6/ k]6«f]n
cfjZostf knf{ <

;dfwfg

60km ofqf ug' {eGbf 36km ofqf ug{ sd k]6«f ]n cfjZostf k5{ . To;}n] of] k|ToIf
kl/jt{g xf] .

60km ofqf ug{ 5 ln6/ k]6«f]n rflxG5 .

1km ofqf ug{ 60
5

 ln6/ k]6«f]n rflxG5 .

36km ofqf ug{ 36
60
5
 = 3 ln6/ k]6«f]n rflxG5 .

ctM 36km ofqf ug{ 3 ln6/ k]6«f]n cfjZostf k5{ .

19.2. ck|ToIf kl/jt{g÷ljr/0f (Indirect Variation) df cfwfl/t P]lss lgodsf ;d:of
tnsf] tflnsfdf 5 hgf dflg;n] ufO{ kfng Joj;fosf] 6x/f] agfpg 15 lbg nufp“5g\ eGg] s'/f
lbOPsf] 5 . ;fyL;“u 5nkmn u/L tflnsf e/ M

dflg; -hgf_ 5 1 3

lbg 15 ? ?

5 hgf dflg;n] Pp6f pSt 6x/f] agfpg 15 lbg nfU5 eg] 1 hgf dflg;n] ;f] 6x/f] agfpg w]/}
lbg nfU5 . To;}n] lbgnfO{ dflg;sf] ;ª\Vofn] u'0fg ug'{k5{ .
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dflg; 5 1 3

lbg 15 5 x 15 = 75 ?

To:t} Ps hgfnfO{ 75 lbg nfU5 eg] 3 hgfn] sfd ubf{ 6x/f] agfpg sd lbg nfU5 .

To;}n] Ps hgfn] sfd ug]{ lbgnfO{ dflg;sf] ;ª\Vofn] efu ug'{k5{ .

dflg; 5 1 3

lbg 15 75 75 ÷ 3 = 25

ctM 3 hgf ldn]/ ;f] 6x/f] agfpg 25 lbg nufp“5g\ .

b'O{ kl/df0fx¿df Pp6fdf ePsf] j[l4 jf sdLn] csf]{df klg ToxL cg'kftdf sdL jf j[b\lw x'G5
eg] To:tf] kl/df0fnfO{ ck|ToIf kl/jt{g÷ljr/0f ePsf] elgG5 .

pbfx/0f 3

12 hgf dflg;n] s'g} sfd ug{ 20 lbg nufp“5g\ eg] 16 hgf dflg;n] ;f]xL sfd k"/f ug{ slt lbg
nufpnfg\ <
;dfwfg

12 hgf dflg;af6 16 hgf dflg; j[b\lw ePsf] 5 .
12 hgf dflg;n] 20 lbg nufp“bf 16 hgf dflg;n] sd lbg nufp“5g\ .
Pp6fdf j[l4 x'“bf csf{df sdL ePsf]n] of] ck|ToIf ljr/0f xf] .
12 hgf dflg;n] Ps sfd k"/f ug{ 20 lbg nufp“5g\ .
1 hgf dflg;n] Ps sfd k"/f ug{ 20 x12 lbg nufp“5g\ .

16 hgf dflg;n] Ps sfd k"/f ug{ 16
1220 

= 15 lbg nufp“5g\ .

ctM 16 hgf dflg;n] ;f] sfd k"/f ug{ 15 lbg nufp“5g\ .

pbfx/0f 4

Pp6f 5fqfjf;df /flvPsf] vfgf slt lbgdf 180 hgfn] ;S5g\ hals 150 hgfn] ;f] vfgf l;Wofpg
60 lbg nufp“5g\ .

;dfwfg

oxf“, dflg;sf] ;ª\Vof a9\bf vfgf vfg] lbg 36\5 .

dflg;sf] ;ª\Vof 36\bf vfgf vfg] lbg a9\5 .

To;}n] of] ck|ToIf ljr/0f xf] .

150 hgfnfO{ vfgf l;Wofpg 60 lbg nfU5 .

1 hgfnfO{ vfgf l;Wofpg 60 x 150 lbg nfU5 .
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180 hgfnfO{ vfgf l;Wofpg 180
15060 

 = 50 lbg nfU5 .

ctM 180 hgfnfO{ ;f] vfgf l;Wofpg 50 lbg rflxG5 .

cEof; 19.1

tnsf k|Zgsf] pTt/ n]v M

1. tnsf k|To]s pbfx/0fx¿ k|ToIf jf ck|ToIf kl/jt{gdWo] s] x'g\ < 5'6\ofpm .

-s_ xft / cf}“nfsf] ;ª\Vof

-v_ a/fa/ If]qkmn ePsf] cfotsf] nDafO / rf}8fO

-u_ dflg;sf] ;ª\Vof / sfd ug{ nfUg] lbg

-3_ vfg]kfgLsf] kfOksf] kfgL eg]{ Ifdtf / nfUg] ;do

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

2. 3 K.g. lrgLsf] d"No ?= 120 k5{ eg] 5 Kg. lrgLsf] d"No slt k5{ .

3. 15 cf]6f ;'Gtnfsf] d"No ?= 75 k5{ eg] 12 cf]6f ;'Gtnfsf] d'Vo slt k5{ <

4. sf7df8f}“sf] afuahf/sf] Pp6f k;nsf] 4 dlxgfsf] ef8f ?= 8,000 x'G5 . 1 jif{sf] ef8f hDdf
slt ltg'{knf{ <

5. Pp6f df]6/;fOsn 12 ln6/ k]6«f]nn] 240 km. u'8\5 . 60 km. ofqf ug{ slt ln6/ k]6«f]nsf]
cfjZostf knf{ <

6. olb 15 kg. lrgLn] 12 kg. ld>L ;f6\g ;lsG5 eg] 60 kg. ld>Ln] slt kg lrgL ;f6\g ;lsG5 <

7. 5 hgf dflg;n] Pp6f sfd ug{ 12 lbg nufp“5g\ eg] 15 hgf dflg;n] ;f] sfd ug{ slt lbg
nufpgnfg\ <

8. 12 hgf dflg;n] Pp6f v]t vGg 20 lbg nufp“5g\ eg] ;f]xL v]t 8 hgfn] vGg slt lbg
nufpnfg\ <

9. Pp6f a;n] sf7df8f}“af6 g]kfnuGh 40km. k|lt 306fsf b/n] u'8\bf 15 306fdf k'¥ofp“5 . olb
ult a9fP/ 50 km k|lt 306fsf b/n] u'8fp“bf slt 306fdf ofqf k'/f x'G5 <

10. Pp6f Aof/]sdf 250 hgf ;}lgs hjfgsf nflu 45 lbgsf] vfgf ;l~rt 5 . olb 300 hgf ;}lgs
hjfgn] vfg] xf] eg] ;f]xL vfgf slt lbgnfO{ k'Unf <

11. Pp6f 7]s]bf/n] Pp6f sfd 35 lbgdf k"/f ug{ 32 hgf sfdbf/ sfddf nufP5 . olb p;n] 40

hgf sfdbf/ nufPsf] eP ;f] sfd slt lbgdf k"/f x'GYof] xf]nf <

12. dfly k|Zg g+= 1 df lbOP h:t} u/L 2/2 cf]6f ;d:ofx¿ vf]hL ;dfwfg u/ .
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PsfO 20 ;fwf/0f Aofh (Simple Interest)

20.1 ;fwf/0f Aofh (Simple Interest)

tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M

bLksn] /fli6«o jfl0fHo a}ª\sdf ?= 5,000 art vftfdf hDdf u/]5 . 2 jif{kl5 pgnfO{ a}ª\sn]
?= 1000 yk]/ hDdf ?= 6,000 lkmtf{ lbP5 .

1. ;fwf/0f Aofh;DaGwL zAbfjnLsf] kl/ro

oxf“, -s_ bLksn] a}ª\sdf hDdf u/]sf] /sd ?= 5,000 ;fjf“ (Principal -P) xf] .

-v_ a}ª\sn] yk]/ lbPsf] /sd ?= 1000 Aofh (Intrest -I) xf] .

-u_ a}ª\sn] yk]/ hDdf lbPsf] /sd ?= 6,000 ld>wg (Amount -A) xf] .

-3_ a}ª\sn] ?= 5,000 df ?= 1000 yk]/ lbPsf] 2 jif{ ;do (Time -T) xf] .

-ª_ a}ª\sn] ?= 5000 df ?= 1000 yKof] eg] slt k|ltzt yKof] xf]nf <

yk]sf] k|ltzt (%)   =
?=1000   

x 100%
 ?= 5000

          = 20%

k|To]s ?= 100 df 1 jif{df yKg] /sdnfO{ Aofhb/ (Interest rate-R) elgG5 .

2.     P]lss lgodaf6 Aofh lgsfNg] tl/sf

?= 100 sf] 1 jif{df x'g] Aofh = ? 20

?= 100 sf] 2 jif{df x'g] Aofh = ?= 2 x 20

?= 1 sf] 2 jif{df x'g] Aofh = ?=
    2 x 20

         100

?= 6,000 sf] 2 jif{df x'g] Aofh = ?=
 6000 x 2 x 20

         100

o;nfO{ Aofh I, ?= 6000 nfO{ ;fjf“ P, 2 jif{nfO{ ;do T, 20 nfO{ b/ R n] hgfpg] xf] eg]

Aofh I =  PTR

100   
x'G5 .
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ca dflysf lj|mofsnfkx¿af6 / ;"qaf6 ;f“jf (P), ;do (T), Aofhb/ (R), ld>wg (A) kQf nufpg]

;"q kQf nufpm .

1. Aofh (I) = 100
PTR

2. ;f“jf (P) = 
TR
100I

3. ;do (T) =
PR
100I

4. Aofhb/ (R) = 
PT
100I

5. ld>wg (A) = P +I

pbfx/0f 1

?= 2,500 sf] 2 jif{df 10% sf b/n] x'g cfpg] Aofh / ld>wg kQf nufpm .

;dfwfg M  oxf“, ;fjf“ (P) = ?= 2,500, ;do (T) = 2 jif{, Aofhb/ (R) = 10%,  Aofh (I) = ?

ld>wg (A)  = ?

Aofh (I) = 
100

102500,2

100
PTR 

  = ?= 500

ld>wg (A) = P+I = ? 2500 + ? 500 = ?=3000

To;}n], Aofh ?= 500 / ld>wg / 3000 x'G5 .

pbfx/0f 2

k|ltjif{ 12% sf b/n] 3 jif{df ?= 720 Aofh kfpg slt /sd hDdf ug'{k5{ <

;dfwfg M oxf“, Aofhb/ (R) = 12%, ;do (T) = 3 jif{, Aofh (I) = ?= 720, ;fjf“ (P) = ? 5 .

ca,

;fjf“ (P) = 






      
123

100720
     

TR
100I ?= 2,000

ctM ;fjf“ = ?= 2000 hDdf ug'{k5{ .

pbfx/0f 3

;[hgfn] g]kfn a}ª\sdf ? 1200 hDdf ul/5g\ . 2 jif{ 6 dlxgfkl5 Psd'i7 ?= 1500 lkmtf{ kfO5g\
eg] slt k|ltzt Aofhb/ a}ª\sn] lbP5 .

?=

?=
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;dfwfg

;fjf“ (P) = ?. 1200

;do (T) = 2 jif{ 6 dlxgf = 30 dlxgf = 
12
30

 jif{ = 
2
5
 jif{ = 

2
12  jif{

ld>wg (A) = ?= 1500

Aofhb/ (R) = <

oxf“, ;"qfg';f/ Aofh (I) = A-P

= ?= 1500- ?= 1200

  = ?= 300

Aofhb/ (R) = 
PT
100I

 = ?=

2
51200

100300



 = 
51200

2100300

   = 10%

ctM a}ª\sn] 10% Aofhb/ lbPsf] /x]5 .

pbfx/0f 4

slt ;dokl5 / 3000 sf] ld>wg jflif{s 15% Aofhsf b/n] ?= 3900 x'G5 <

;dfwfg

oxf“, ;fjf“ (P) = ?= 3000

Aofhb/ (R) = 15%

ld>wg (A) =  ?= 3900

Aofh (I)  = A-P = ?= 3900 - ?= 3000 = ?= 900

;do (T) = ?

;"qfg';f/, ;do (T) = 
PR
100I  = 153000

100900




= 2 jif{

 ctM cfjZos ;do = 2 jif{ .

?=

?=
?=
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PsfO 21 tYofª\s zf:q (Statistics)

21.1 ;l~rt af/Daf/tf tflnsf (Cumulative Frequency Table)

;l~rt af/Daf/tf tflnsf agfpg'k"j{ ;j{k|yd s'g} klg tYofª\ssf] ;ª\sng ul/G5 . o; j|mddf
ldnfg lrx\gsf] k|of]u u/L af/Daf/tf lgsflnG5 . o;/L k|fKt u/L Jojl:yt ul/Psf] tYofª\snfO{
tYofª\ssf u'0fx¿sf] cfwf/df 5'6\ofpg'k5{ . o; sfo{nfO{ tYofª\ssf] tflnsLs/0f / k|:t'tLs/0f
elgG5 . ca xfdL oxf“ ;l~rt af/Daf/tf tflnsfsf] af/]df 5nkmn ub}{ 5f}“ .

;l~rt af/Daf/tf tflnsf eg]sf] k|fKt tYofª\sx¿nfO{ af/Daf/tfdf k|:t't ul/;s]kl5 j|mdzM
af/Daf/tfx¿ hf]8\b} hf“bf aGg] af/Daf/x¿sf] of]u jf hf]8 xf] .

1. c;d"xut tYofª\ssf] ;l~rt af/Daf/tf tflnsf

tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M

dfgf}“ s'g} Pp6f ljBfnosf] sIff 7 sf] 30 hgf ljBfyL{x¿sf] ;d"x PsfOsf] 10 k"0ff{ª\ssf] PsfO
k/LIffdf k|fKtfª\s lgDgfg';f/sf] kfOof] M

6, 8, 10, 6, 2, 8, 4, 6, 8, 2, 4, 6, 8, 6, 8, 6, 10, 2, 4, 6, 8, 4, 2, 4, 8, 6, 4, 6, 8, 6, 10, 6

dflysf] sf]/f (Raw) tYofª\snfO{ af/Daf/tf tflnsfdf b]vfp“bf

j|m=;+= k|fKtfª\s       af/Daf/tf ldnfg lrx\g
1. 2 4 ||||
2. 4 6 |||| |
3. 6 10 ||||  ||||
4. 8 7 ||||  ||

5. 10 3 |||

     hDdf 30 hgf

oxf“ 30 hgf ljBfyL{n] k|fKt u/]sf] cª\snfO{ af/Daf/tf tflnsfdf b]vfOPsf] 5 .
dflysf] af/Daf/tf tflnsfdf af/Daf/tfx¿nfO{ ;l~rt af/Daf/tf tflnsf agfO{ j|mdzM cl3Nnf
af/Daf/tfx¿ hf]8\b} hf“bf aGg] ;l~rt af/Daf/tfnfO{ k|lj|mof;lxt tn k|:t't ul/Psf] 5 .

dflysf] tYofª\snfO{ ;l~rt af/Daf/tfdf n]Vbf,

k|fKtfª\s  af/Daf/tf ;l~rt af/Daf/tf

 (x) (f) (cf)
 2 4 4

 4 6 4 + 6 =10

 6 10 10 +10 = 20

 8 7 20 +7 =27

 10 3 27 + 3 = 30

;l~rt af/Daf/tf lgsfNg] tl/sf
1. ;l~rt af/Daf/tfsf] klxnf] kª\ltdf klxnf] tYofª\ssf]

af/Daf/tf n]Vg'k5{ . h:t} M k|fKtfª\s 2 sf] af/Daf/tf
4 5 . To;}n] ;l~rt af/Daf/tfsf] klxnf] nx/df 4
n]lvPsf] 5 .

2. bf];|f] tYofª\ssf] ;l~rt af/Daf/tfsf] bf];|f] nx/df
klxnf] / bf];|f] af/Daf/tf hf]8]/ n]Vg'k5{ . h:t} M
4 + 6 = 10

3. o;} u/L j|mdzM ;l~rt af/Daf/tfsf] t];|f], rf}yf] ===
nx/df af/Daf/tfx¿ hf]8\b} hfg'k5{ .



ul0ft, sIff – & 165

pbfx/0f 1

tn lbOPsf] tYofª\saf6 ;l~rt af/Daf/tf tflnsf agfpm M

k|fKtfª\s (x)    af/Daf/tf (f)

10 2
20 5
30 12
40 7

50 1

;dfwfg

dflysf] tYofª\ssf] cfwf/df ;l~rt af/Daf/tf tflnsf agfp“bf,

k|fKtfª\s(x) af/Daf/tf(f) ;l~rt af/Daf/tf (cf)

10 2 2
20 5 2 + 5 = 7
30 12 7 + 12 =19
40 7 19 +7 =26

50 1 26 +1 =27

 pbfx/0f 2

tn lbOPsf] cf“s8fsf] cfwf/df eGbf sd ;l~rt af/Daf/tf tflnsf agfpm M

k|fKtfª\s 10 20 30 40 50 60

af/Daf/tf 5 9 15 12 6 3

;dfwfg

oxf“, eGbf sdsf] ;l~rt af/Daf/tf tflnsf agfp“bf,

k|fKtfª\s (x) ;l~rt af/Daf/tf (cf)

10  eGbf sd 5

20 eGbf sd 9 + 5 = 14

30 eGbf sd 14 +  15 = 29

40 eGbf sd 29 + 12 = 41

50 eGbf sd 41 + 6  = 47

60 eGbf sd 47 + 3 = 50
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2. ;d"xut tYofª\ssf] ;l~rt af/Daf/tf tflnsf

pko'St >]0fLcGt/ /fvL ;ª\sng ul/Psf] tYofª\ssf] af/Daf/tf tflnsfaf6 agfOPsf]
;l~rt af/Daf/tf tflnsfnfO{ ;d"xut ;l~rt af/Daf/tf tflnsf elgG5 . o;sf]
pbfx/0fnfO{ tn k|:t't ul/Psf] 5 .

>]0fLcGt/ lgsfNbf tYofª\sx¿sf] ;ª\Vof slt 5 To;nfO{ Wofg lbg'k5{ . ;fdfGotof 5, 10,

20 cflb /fv]/ >]0fLcGt/ lgsfNbf ;lhnf] x'g hfG5 . t}klg tYofª\sx¿sf] lj:tf/ yf]/} 5 eg]
>]0fLcGt/ ;fgf] ;ª\Vofdf klg /flvG5 . To;} u/L olb lj:tf/ w]/} 5 eg] >]0fLcGt/ 7'nf]
;ª\Vofdf /flvG5 . tn >]0fLcGt/ 10 ePsf] pbfx/0f k|:t't ul/Psf] 5 .

pbfx/0f 1

tn lbOPsf] cfwf/df ;l~rt af/Daf/tf tflnsf agfpm M

k|fKtfª\s 0 - 10 10 - 20 20 - 30 30 - 40       40 -50

ljBfyL{ ;ª\Vof  3    5    12    7             3

;dfwfg

oxf“ lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{,

k|fKtfª\s(x) ljBfyL{ ;ª\Vof(f) ;l~rt af/Daf/tf(cf)

0 - 10 3 3

10 - 20 5 3 + 5 = 8

20 - 30 12 8 + 12 = 20

30 - 40 7 20 + 7 = 27

40 - 50 3 27 + 3 = 30

cEof; 21.1

tn lbOPsf] tYofª\ssf] cfwf/df ;l~rt af/Daf/tf tflnsf agfpm M

1. k|fKtfª\s   3 6 9 12 15

ljBfyL{ ;ª\Vof   2 5 8 6 4

2. k|fKtfª\s   5 10 15 20 25 30

ljBfyL{ ;ª\Vof   4 6 10 10 7 3
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3. v]n elnan k'm6an lj|ms]6 6]an6]lg; Sof/daf]8{ r];
ljBfyL{ ;ª\Vof 15 22 30 25 18 10

4. Hofnf -?lkof“df_ 10 20 30 40 50

sfdbf/ ;ª\Vof 3 7 10 8 7

5. k|fKtfª\s 0 - 5 5 - 10 10 - 15 15 - 20 20 - 25

ljBfyL{ ;ª\Vof 5 8 15 12 7

6. k|fKtfª\s 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

ljBfyL{ ;ª\Vof 6 8 15 10 6

7. k|fKtfª\s 0 - 20 20 - 40 40 - 60  60 - 80 80 - 100

ljBfyL{ ;ª\Vof 15    22     30 20   10

8. Hofnf -?=_ 0 - 100 100 - 200 200 - 300 300 - 400 400 - 500

sfdbf/ ;ª\Vof 6   12    18    14    7

9. pd]/ -jif{_ 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

la/fdL ;ª\Vof 40 30     50 20 10
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6 7 8 9 10

       sIffx¿

dflysf] tflnsfsf cfwf/df lgDg lnlvt k|Zgx¿df 5nkmn u/ M

1. ax':tDe lrq s] s:tf] ljifodf /x]5 <

2. ax':tDe lrqsf /]vfx¿df 7f8f] / t];|f] nx/df /x]sf ;ª\Vofx¿n] s] s] hgfPsf 5g\ <

3. s'g :tDen] s]6f / s'gn] s]6Lsf] ;ª\Vof hgfp“5 <

4. ax':tDe lrqsf] k|To]s 7f8f]lt/sf] 7'nf] sf]7f Pp6f sf]7fn] slt ljBfyL{ hgfPsf] 5 <

5. sIff 6 df hDdf ljBfyL{ slt /x]5g\ <

21.2 ax':tDe lrq (Multiple Bar Diagram)

xfdLn] ;fwf/0f :tDe lrqsf af/]df cl3Nnf sIffx¿df 5nkmn ul/;s]sf 5f}“ . s'g} klg tYofª\sx¿sf]
;ª\sng ul/;s]kl5 k|:t'tLs/0fnfO{ cfsif{s / l56} cWoog ug{ ;lsg] agfpg] pkfox¿dWo]
ax':tDe lrq klg Ps xf] . o;nfO{ tnsf] pbfx/0fx¿df k|:t't ul/Psf] 5 .

pbfx/0f 1

Pp6f ljBfnosf sIff 6 b]lv 10 ;Ddsf ljBfyL{x¿sf] 5fqf / 5fq ;ª\VofnfO{ tnsf] ax':tDe

lrqdf k|:t't ul/Psf] 5 . o;sf] cWoog u/L lbOPsf k|Zgx¿df 5nkmn u/ .

>L c3f{ /h:yn df=lj=
c3f{–2, c3f{vf“rL

ljBfyL{ ljj/0f– 2068

lj
B
fy
L{ 
;ª

\Vo
f

0
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6. ;aeGbf a9L / ;aeGbf sd ljBfyL{ s'g s'g sIffdf /x]5g\ <

7. s'g s'g sIffdf 5fqeGbf 5fqfsf] ;ª\Vof a9L /x]5 <

8. s'g s'g sIffdf 5fqf eGbf 5fqsf] ;ª\Vof a9L /x]5 <

9. dflysf] ax':tDe n]vflrqaf6 cGo s] s] ;"rgfx¿ k|fKt ug{ ;S5f} <

PseGbf a9L cfk;df ;DalGwt ;"rgf tyf tYofª\sx¿nfO{ k|:t't ul/Psf] lrqnfO{ ax':tDe lrq
elgG5 . ax':tDe lrqsf] /rgf ubf{ ;fwf/0f :tDe lrqdf h:t} k|To]s :tDesf] rf}8fO a/fa/
x'g'k5{ . ax':tDe lrqx¿sf] prfOn] ;ª\Vof hgfp“b5 .

pbfx/0f 2

>L efg' df=lj= tfKn]h'ªdf 2067 ;fndf ;~rfng ePsf] cf“vf, sfg, ;fdfGo lrlsT;f / bf“t
k/LIf0f lzlj/df btf{ eO{ :jf:Yo k/LIf0f u/fpg] JolStx¿sf] tYofª\s o;k|sf/ kfOof] M

  :jf:Yo ;]jfsf gfd    cf“vf     sfg ;fdfGo lrlsT;f       bGt

k/LIf0f ;ª\Vof dlxnf k'?if dlxnf  k'?if dlxnf  k'?if  dlxnf  k'?if

21 30   22  13   85   56      28  38

pSt tYofª\snfO{ u|fkm k]k/df ax':tDe lrqåf/f k|:t't ug'{xf];\ .

;dfwfg

oxf“, tYofª\ssf] tNnf] ;Ldf 13 / dflyNnf] ;Ldf 85 5 . To;}n] u|fkmsf] k|To]s ;fgf] sf]7f a/fa/

Pshgf JolSt 7'nf] sf]7f a/fa/ 10  hgf dfg]/ ax':tDe lrq agfO{ tn k|:t't ul/Psf] 5 M

>L efg' dfWolds ljBfno, tfKn]h'ª

:jf:Yo lzlj/ btf{ tYofª\s – 2067

:j
f:
Yo

 k
/L
If
0f
 u

l/
Ps

f 
Jo

lS
ts

f] 
;
ª
\Vo

f

       cf“vf         sfg   ;fdfGo lrlsT;f   bf“t

:jf:Yo ;]jfsf] gfd
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lj|mofsnfk

-s_ ltd|f] ljBfnodf ePsf] jf s'g} cGo ;|f]taf6 k|fKt ax':tDe lrq lnP/ To;sf d'Vo ;"rgfx¿nfO{
n]v]/ sIffdf 5nkmn u/ .

-v_ ltd|f] ljBfnodf ePsf] jf s'g} cGo ;|f]taf6 k|fKt ;"rgf tyf tYofª\sx¿ ;ª\sng u/L Pp6f
ax':tDe lrq agfO{ sIffdf 5nkmn u/ .

cEof; 21.2

1. ax':tDe lrq s]nfO{ elgG5 < ax':tDe lrqdf s'g s'g ljifo j:t' ;dfj]z ul/Psf x'G5g\ <

2. tn Pp6f kmnk"mn k;n]n] 6 lbgdf a]r]sf] :ofp / gf;kftLsf] kl/df0fnfO{ ax':tDe lrqdf
b]vfOPsf] 5 M

;fg'dfof kmnk"mn :6f]/

Onfd g=kf= – #, Onfd

       cfOtaf/ ;f]daf/ dª\unaf/  a'waf/ laxLaf/ z'j|maf/

       af/x¿

ca dflysf] lrqsf cfwf/df lgDg lnlvt k|Zgx¿sf] pTt/ n]v M

-s_ cfOtaf/ :ofp / gf;kftL slt slt kl/df0f laj|mL ePsf] /x]5 <

km
n
k"m
n
s
f] 
kl
/d

f0
f 
-ls

=u
|f=d

f_
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-v_ ;f]daf/ :ofp / gf;kftLdf s'g slt kl/df0fdf a9L laj|mL ePsf] /x]5 <

-u_ :ofp ;aeGbf a9L / ;aeGbf sd s'g s'g af/df slt slt kl/df0fdf laj|mL ePsf] /x]5 <

-3_ dflysf] ax':tDe lrqaf6 k|fKt x'g] cGo s'g} b'O{cf]6f ;'rgfx¿ n]v .

3. g]kfnsf] s'g} Pp6f ko{6s If]qdf cfPsf ko{6sx¿dWo] ef/t / cGo d'n'ssf u/L b'O{ ju{sf
tYofª\s lgDgfg';f/ ;ª\sng ul/Psf] /x]5 .

;fn -lj=;+=_ df     2064     2065     2066      2067

ko{6s ;ª\Vof ef/t c=d' ef/t c=d'= ef/t c=d'= ef/t c=d'=

-;odf_ 12 28 15     35 19     36   20 38

dflysf] tYofª\snfO{ pko'St :s]n lbP/ u|fkm k]k/÷u|fkm sfkLdf ax':tDe lrq agfpm .

4. ;/:jtL df=lj=, wg'iffdf ljBfyL{x¿ cfp“bf ;jf/L ;fwg k|of]u u/L tyf lx“8]/ cfpg] u/]sf]
tYofª\snfO{ tn lbOPsf] 5 M

 ljBfno cfpg] ;fwg   lx“8]/   a;  df]6/ ;fOsn ;fOsn

 ljBfyL{ ;ª\Vof 5fq 5fqf 5fq 5fqf   5fq   5fqf    5fq  5fqf

35    25 80    42    20       34         85    60

dflysf] tYofª\snfO{ pko'St :s]n lbP/ u|fkm k]k/÷u|fkm sfkLdf ax':tDe n]vf lrq agfpm .

5. cd/ la:s'6 k\mofS6«L a'6jnn]  u'lnof] / g'lgnf] u/L b'O{ k|sf/sf la:s'6x¿ pTkfbg ubf]{
/x]5 . j}zfv dlxgfsf] klxnf] 5 lbgdf u/]sf] pTkfbgnfO{ tn tflnsfdf lbOPsf] 5 M

 pTkfbg af/   cfOtaf/   ;f]daf/  dª\unaf/   a'waf/   laxLaf/

 pTkflbt kl/df0f u'lnof] g'lgnf]  u'lnof] g'lgnf]  u'lnof] g'lgnf] u'lnof] g'lgnf]   u'lnof]  g'lgnf]

  30      29  45       56  71        65   77     59      79       55

dflysf] tYofª\snfO{ pko{'St :s]n lbP/ u|fkm k]k/÷u|fkm sfkLdf ax':tDe n]vf lrq agfpm .

6. ltd|f] ljBfnosf sIff 1 b]lv 5 ;Ddsf ljBfyL{x¿sf] 5fq / 5fqfx¿sf] tYofª\s ;ª\sng
u/L ax':tDe lrq agfpm . cfk"mn] agfPsf] ax':tDe lrqnfO{ sIffdf k|:t't u/ .

lsnf]u|fddf
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21.3 c;d"xut tyf ;d"xut cf“s8f (Ungrouped and Grouped Data)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ .

hghfu[lt df=lj=, a'6jnsf sIff 7 sf 20 hgf ljBfyL{x¿n] 20 k"0ff{ª\sdf k|fKt u/]sf] cª\s M

8, 15, 17, 8, 13, 15, 8, 17, 8, 13, 13, 15, 18, 10, 12, 10, 12, 10, 13, 13

-s_ o; k|fKtfª\snfO{ ldnfg lrx\gdf k|:t't u/]/ x]/f}“ .

k|fKtfª\s ldnfg lrx\g  af/Daf/tf
8 |||| 4
10 ||| 3
12 || 2
13 |||| 5
15 ||| 3
17 || 2

18 | 1

dflysf] tflnsfdf lbOPsf tYofª\sx¿ c;d"xut tYofª\sx¿ x'g\ . olb s'g} klg tYofª\sdf ePsf
/flzx¿sf] ;aeGbf 7'nf] dfg / ;aeGbf ;fgf] dfgsf] km/s 7'nf] ePdf c;d"xut tYofª\saf6
af/Daf/tf tflnsf lgsfNg emGeml6nf] / ufx|f] x'G5 . w]/} ePsf] cf“s8fnfO{ ;d"x agfO{ tflnsf
agfpg ;lsG5 .

dflys} tflnsfaf6 ;d"xut tYofª\ssf] af/Daf/tf tflnsf agfp“bf,

;j{k|yd ;aeGbf 7'nf] dfg / ;aeGbf ;fgf] dfgsf] cGt/ lgsfNg'k5{ .

ctM ;aeGbf 7'nf] dfg – ;aeGbf ;fgf] dfg = 18 - 8  = 10 x'G5 .

oxf“ cGt/ 10 5 . To;}n] olb 4 cf]6f >]0fL ;ª\Vof agfpg] xf] eg] juf{Gt/ 5.2
4

10
 = sl/a 3

sf] cGt/df agfpg'k5{ .

dflysf] tYofª\snfO{ 3 sf] cGt/df juf{Gt/ u/L tn lbOPcg';f/ ;d"xut af/Daf/ tflnsfdf
k|:t't ug{ ;lsG5 .

juf{Gt/ ldnfg lrx\g af/Daf/tf

8 - 11 ||||  || 7

11 - 14 ||||  || 7

14 - 17 | | | | 5

17 - 20 ||| 3

;d"xut cf“s8f agfp“bf Wofg lbg'kg]{ s'/fx¿ M

-s_ ;aeGbf 7'nf] dfg / ;aeGbf ;fgf] dfgsf] km/s lgsfNg]
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-v_ ;aeGbf 7'nf] dfg / ;aeGbf ;fgf] dfgsf] km/snfO{ juf{Gt/n] efu ug]{ . -juf{Gt/ cfk}“mn]
5fGg] jf 5fGg lbOG5 ._

-u_ juf{Gt/sf] tNnf] ;Ldf (lower limit) ;f]xL juf{Gt/df k5{ eg] dflyNnf] ;Ldf (upper limit)

cl3Nnf] jf csf]{ juf{Gt/df k5{ .

-3_  ldnfg lrx\gn] lbPsf] dfgnfO{ af/Daf/tfdf /fVg] .

pbfx/0f 1

sIff 7 sf 40 hgf ljBfyL{x¿sf] tf}n tn lbOPsf] 5 . o;af6 c;d"xut tYofª\s agfpm M

38, 37, 36, 35,34, 33,38, 34, 35, 32, 30, 31, 34, 30 31, 32, 30, 33, 32, 30, 33, 31, 37, 36,
35, 34, 32, 31, 30, 39, 38, 37, 30, 31, 32, 37, 30, 32, 37, 39

tf}n -ls=u|f=df_   ldnfg lrx\x\x\x\x\g      af/Daf/tf
30 |||| || 7
31 |||| 5
32 |||| | 6
33 ||| 3
34 |||| 4
35 ||| 3
36 || 2
37 |||| 5
38 ||| 3
39 || 2

pbfx/0f 2

tn lbOPsf] tYofª\ssf] cfwf/df ;d"xut tYofª\ssf] af/Daf/tf tflnsf agfpm M

5, 19, 14, 17, 20, 21, 35, 39, 30, 31, 6, 8, 14, 28, 27, 39, 30, 31, 32, 25, 26, 10, 11, 12,
15, 28, 30, 31, 24, 22

;dfwfg M cGt/ = 7'nf] dfg — ;fgf] dfg = 39 - 5 = 34

juf{Gt/ ldnfg lrx\g af/Daf/tf
5 – 10 ||| 3

10 – 15 |||| 5

15 – 20 ||| 3

20 – 25 |||| 4

25 – 30 |||| 5

30 – 35 |||| || 7

35 – 40 ||| 3
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cEof; 21.3

1. tn lbOPsf] cf“s8faf6 c;d"xut tYofª\ssf] af/Daf/tf tflnsf agfpm M

-s_ sIff 7 sf] ul0ft ljifosf] Pp6f PsfO k/LIffdf 22 hgf ljBfyL{n] 10 k"0ff{ª\sdf k|fKt

u/]sf] k|fKtfª\s M

4, 6, 5, 3, 2, 4, 5, 6, 3, 2, 2, 3, 5, 6, 7, 8, 4, 3, 6, 8, 9, 3

-v_ sIff 7 sf 20 hgf ljBfyL{sf] tf}n -ls=u|f=df_ M

25, 27, 30, 25, 32, 36, 27, 30, 25, 32, 30, 25, 36, 30, 36, 32, 27, 27, 25, 30

-u_ sIff 7 sf 20 hgf ljBfyL{sf] prfO -;]=ld=df_ M

130, 148, 135, 130, 142, 148, 142, 135, 130, 142, 48, 135, 130, 142, 130, 135,

135, 142, 148, 130

-3_ 40 hgf ljBfyL{sf] h]7 dlxgfsf] pkl:ylt lbg M

17, 18, 22, 25, 24, 16, 17, 22, 25, 18, 17, 16, 10, 17, 16, 22, 25, 16, 17, 22, 24,

25, 22, 18, 17, 10 ,16, 22, 18, 17, 25, 25, 16, 17, 24, 22, 17, 16, 18, 10

2. tn lbOPsf] cf“s8faf6 ;d"xut af/Daf/tf agfpm M

-s_ 15 hgf ljBfyL{n] 20 k"0ff{ª\ssf] k/LIffdf k|fKt u/]sf] k|fKtfª\s M

4, 14, 13, 18, 19, 7, 6, 3,10,12, 15, 16, 18, 14, 9

-v_ 20 hgf ljBfyL{sf] pd]/ -jif{df_ M

12, 13, 15, 14, 12, 12, 13, 14, 12, 10, 8, 16, 18, 19, 12, 13,14, 15, 16, 8, 15

-u_ sIff 7 sf] ul0ft ljifosf] 20 k"0ff{ª\sdf k|fKt u/sf] k|fKtfª\s M

10, 14, 16, 14, 12, 15, 12, 14, 10, 12, 14, 15, 8, 7, 10, 12, 18, 19, 14, 10, 16,

12, 4, 7, 9, 8, 13, 12, 14, 16

-3_ s'g} pBf]udf sfo{/t 40 hgf sfdbf/sf] b}lgs Hofnf ?= df M

70, 75, 80, 70, 90, 95, 100, 110, 80, 85,115, 80, 75, 85, 70, 95, 105, 115, 100, 90

80, 70, 60, 75, 80, 65, 65, 60, 70, 75, 90, 100, 115, 105, 110, 75, 85, 90, 90, 95
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 cEof; 21.4

1. tn lbOPsf] cf“s8faf6 cª\s ul0ftLo dWos lgsfn M

-s_ 4, 6, 7, 5, 8, 4, 3, 9, 8, 6 -v_ 5, 7, 12, 15, 11, 10, 15, 19, 10, 8

-u_ 6, 7, 8, 5, 4, 6, 7, 8, 3, 6, 9, 7 -3_ 16, 20, 25, 22, 21, 16, 17, 18, 25, 20,

-ª_ 40, 50, 60, 70, 80, 90

2. tn lbOPsf] ljBfyL{sf] k|fKtfª\saf6 af/Daf/tf tflnsf agfO{ dWos kTtf nufpm M

-s_ 1, 5, 6, 9, 8, 4, 1, 9, 8, 4, 5, 4, 5, 6, 5, 4, 1, 5, 4, 6

-v_ 9, 8, 12, 15, 20, 22, 24, 22, 15, 9, 12, 8, 9, 20, 8, 12, 8, 15, 20, 24, 22, 15, 12, 9, 8

-u_ 10, 20, 20, 40, 50, 20, 20, 30, 30, 30, 40, 50, 30, 20, 40, 30.

-3_ 30, 32, 33, 32, 31, 33, 33, 31, 30, 31, 32, 33, 32, 30, 30, 33, 31, 30

-ª_ 120, 130, 120, 125, 125, 130, 135, 120, 130, 120, 135, 130

3. tn lbOPsf] af/Daf/tf tflnsfsf] cª\s ul0ftLo dWos lgsfn M

-s_ k|fKtfª\s (x) 4     8 12 16 20

af/Daf/tf (f) 2    3 5 4 1

-v_ k|fKtfª\s (x) 5    10 15 20 25 30

ljBfyL{ ;ª\Vof (f) 4     7 10 8 6 5

-u_ tf}n -ls= u|f= df_ (x) 30 31  32 33 34 35

ljBfyL{ ;ª\Vof (f) 5  8 15 14 9 5

-3_ prfO (x) 120 125 130 135 140

ljBfyL{ ;ª\Vof (f) 2  5 8 4 1

-ª_ Hofnf (x) 80   90 100 110 120 130

sfdbf/ ;ª\Vof (f) 95,  95   10 12 20 15

4. tn lbOPsf] 45 hgf sfdbf/sf] b}lgs Hofnfsf] cfwf/df pgLx¿sf] cf};t b}lgs Hofnf
?lkof“df kTtf nufpm . -c;d"xut cf“s8fsf] cª\s ul0ftLo dWossf cfwf/df_

80, 90, 110, 105, 95, 95, 110, 95, 85, 80, 80, 85, 90, 105, 100, 100, 100, 95, 85, 80,
110, 105, 80, 90, 95, 95, 100, 105, 110, 110, 90, 80, 85, 90, 95, 80, 85, 90, 90, 95,
100,  110, 105, 80, 90
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PsfO 22 aLhLo cleJo~hs (Algebraic Expression)

22.1 ax'kbLosf] kl/ro tyf juL{s/0f
(Introduction and Classification of Algebric Expression)

kbsf cfwf/df ax'kbLosf] juL{s/0f

tnsf] tflnsf cWoog u/L lbOPsf k|Zgdf 5nkmn u/f}“ M

j|m=;+= Ps kbLo låkbLo lqkbLo ax'kbLo gx'g]

1. 2x 2x + 5 x2 - 7x + 6 ,
52

2x
x 

2. xy x2 + y x2 + y2 + z2 x2 + 4 3x

1

3. -y2z, x0 x + y3 x4 + 8x3 + 6x2 x2 - 7x + 2x

6

-s_ dfly lbOPsf ;a} ul0ftLo ;ª\s]tx¿nfO{ s] elgG5 <

-v_ dflysf klxnf] rf/cf]6} cleJo~hssf pbfx/0fx¿df s] s] ;dfgtf / km/s kfp“5f} .

-u_ Ps kbLo cleJohsdf sltcf]6f kbx¿ 5g\\ <

-3_ låkbLo / lqkbLo cleJo~hsdf slt sltcf]6f kbx¿ 5g\ <

-ª_ ax'kbLosf] cleJo~hsdf slt cf]6f;Dd kbx¿ 5g\ <

-r_ lsg clGtdsf pbfx/0f cleJo~hs ePgg\ xf]nf <

dfly lbOPsf ;a} pbfx/0fx¿df ;ª\Vof / rn/flzx¿ ;dfj]z ePsf 5g\ . To;}n] oL ;a} aLhLo
cleJo~hsx¿ x'g\ . aLhLo cleJo~hsx¿sf kbsf] ;ª\Vofsf cfwf/df aLhLo cleJo~hs Ps
kbLo tyf ax'kbLo x'G5g\ . ax'kbLo cleJo~hsx¿ klg låkbLo, lqkbLo, ======= cflb x'G5g\ .

-5_ dflysf] 5nkmnsf cfwf/df aLhLo cleJo~hssf] kl/ro -cy{_ / o;;“u ;DalGwt tYox¿
kQf nufO{ n]v / tnsf tYox¿;“u t'ngf u/L x]/ .

s]xL dxŒjk"0f{ tYox¿

1. rn jf crn /flzsf lardf ul0ftLo lj|mof;"rs lrx\gx¿ k|of]u eO{ ul0ftLo ;ª\s]tdf
n]lvPsf egfOx¿nfO{ aLhLo cleJo~hs elgG5 .

2. Pp6f dfq kb ePsf] aLhLo cleJo~hsnfO{ Ps kbLo cleJo~hs (monomial expression)

elgG5 .
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3. b'O{cf]6f dfq kb ePsf] cleJo~hsnfO{ låkbLo cleJo~hs (binomial expression) elgG5 .
To:t} tLgcf]6f kb ePsf] cleJo~hsnfO{ lqkbLo cleJo~hs (trinomial expression) elgG5 .

4. Ps jf PseGbf a9L kbx¿ ePsf] aLhLo cleJo~hsdf rnx¿sf] 3ftfª\s k"0f{ ;ª\Vof
ePdf To:tf] cleJo~hsnfO{ ax'kbLo cleJo~hs (polynomial expression) elgG5 . o;/L
ax'kbLonfO{ kbsf cfwf/df Ps kbLo, låkbLo, tLg kbLo ==== u/L juL{s/0f ug{ ;lsG5 .

5. ax'kbLo cleJohsx¿ klg b'O{ kbLo, lqkbLo ============== cflb x'G5g\ .

2. l8u|Lsf cfwf/df aLhLo cleJo~hsx¿

tnsf] tflnsf cWoog u/L lbOPsf k|Zgdf 5nkmn u/f}“ M

l8u|L 1 l8u|L 2 l8u|L 3 .........................

2x 4m2 5p3 .........................

-5y 2m+7mn 7p2 + 5p2q + 9q2 .........................

2
2
z3
 3m2 + 6mn + 4n2 323 y

3
2

xy7x5  .........................

-s_ l8u|L 1 df k|To]s kbsf] rn (x, y / z) sf] 3ftfª\sx¿ slt slt 5g\ <

-v_ l8u|L 2 df k|To]s kbsf] rnsf 3ftfª\sx¿ slt slt 5g\ <

-u_ 2m + 7mn s;/L 2 l8u|Lsf] ePsf] xf]nf <

-3_ (7p2 + 5p2q + 9q2) s;/L l8u|L 3 sf] aLhLo cleJo~hs eof] xf]nf <

– dfly l8u|L 1 df ;a} aLhLo cleJo~hs 2x, -5y / 2
2
z3
  sf rn/flzx¿sf 3ftfª\sx¿sf]

dfg 1 5 . To;}n] logLx¿ l8u|L 1 sf aLhLo cleJo~hsx¿ x'g\ .
- 7mndf rnx¿ m / n sf] 3ftfª\ssf] of]u 1 + 1 = 2 5 . To;}n] 2m + 7mn l8u|L 2 sf] aLhLo

cleJo~hs eof] .

– 7p2 + 5p2q + 9q2 df 5p2q kbsf] l8u|L ;aeGbf a9L = 2 + 1 = 3 5 . To;}n] o;sf] l8u|L 3 x'G5 .

s]xL dxTTjk"0f{ tYox¿

1. s'g} klg aLhLo cleJo~hssf kbx¿sf rn/flzx¿sf] clwstd 3ftfª\ssf] dfgnfO{ To;
cleJo~hssf] l8u|L elgG5 .

2. olb rnx¿ s'g} Pp6f kbdf 2 jf 2 eGbf a9L 5g\ eg] ltgLx¿sf] 3ftfª\snfO{ hf]8]/ l8u|L
kQf nufOG5 .

3. olb b'O{ jf b'O{eGbf a9L kb ePsf] aLhLo cleJo~hs 5 eg] h'g kbsf] l8u|L ;a}eGbf a9L
5 ToxL l8u|L g} ;f] aLhLo cleJo~hssf] l8u|L x'G5 .
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pbfx/0f 1

tnsf lbOPsf k|To]s ax'kbLox¿, Ps kbLo, låkbL jf tLg kbLo s] x'g\ < 5'6\ofP/ n]v M

-s_ a3 -v_ 4a2 + 2a -u_ 3x2 + 7x2y + 9y2

;dfwfg

-s_ a3 df Pp6f dfq kb 5 . To;}n] a3 Ps kbLo cleJo~hs xf] .

-v_ 4a2 + 2a df 4a2  / +2a u/L b'O{cf]6f kbx¿ 5g\ . To;}n] 4a2 + 2a b'O{ kbLo cleJo~hs xf] .

-u_ 3x2 + 7x2y + 9y2 u/L 3 cf]6f kbx¿ 5g\ . To;}n] 3x2 + 7x2 +9y2 lqkbLo cleJo~hs xf] .

pbfx/0f 2

5x3 + 7x2y2 + 7y3 sf] l8u|L kQf nufpm M

;dfwfg M 5x3 + 7x2y2 + 7y3 df ;aeGbf w]/} 3ftfª\s (2+2) = 4 ePsf] kb 7x2y2 5 . To;}n]
5x3 + 7x2y2 + 7y3 sf] l8u|L 4 eof] .

pbfx/0f 3

6x4y2 + 8x2y5z + 7xy5 sf] l8u|L kQf nufpm M

;dfwfg M

oxf“ k|To]s kbsf] 3ftfª\ssf] hf]8 lgsfnf}“ .

6x4y2 df 3ftfª\sx¿sf] hf]8 = 4 + 2 = 6

8x2y5z df 3ftfª\sx¿sf] hf]8 = 2 + 5 + 1 = 8

/ 7xy5 df 3ftfª\sx¿sf] hf]8 = 1 + 5 = 6

;aeGbf w]/} 3ftfª\sf] of]u 8 eof] . t;y{ 6x4y2 + 8x2y5z + 7xy5 sf] l8u|L 8 x'G5 .

cEof; 22.1

1. tnsf cleJo~hsx¿ s'g k|sf/sf ax'kbLo x'g\ 5'6\ofpm / n]v M

-s_ 5x4 + 7x - 18 -v_ -12x2y-2 -u_ x2 + 6x

-3_ 3x + xy - 8y2 -ª_ 5x - 4y + 3z -r_ 4

4

x8

5a7 

-5_ 5/5 cf]6f ax'kbLo ePsf / ax'kbLo gePsf cleJo~hsx¿n]v / ;fyL;“u 5nkmn u/ .

2. tn lbOPsf ax'kbLosf] l8u|L kQf nufpm M

-s_ 5x2 + 6x2y + 7y2 -v_ 7x3 + 8xy4 + y2

-u_ a3y4 + 3a5y + y6 -3_ 9xy4 + 10x6y2 + y12

-ª_ l8u|L 1 b]lv l8u|L 5 ;Ddsf 2/2 cf]6f ax'kbLo n]v .

3. Ps÷Ps cf]6f Ps kbLo, b'O{ kbLo, lqkbLo cleJo~hsx¿ n]v .
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22.2 aLhLo cleJo~hsx¿sf] u'0fg (Multiplicaiton of Algebric Expressions)

1. låkbLo cleJo~hsnfO{ låkbLo cleJo~hsn] u'0fg ug]{

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ lbOPsf] lrqdf MNOP Pp6f cfot 5 .
o;sf] If]qkmn slt xf]nf <

-v_ cfot MNOP sf] If]qkmn = (a+b) (c+d) x'G5, s;/L <

-u_  MTSQ sf] If]qkmn kQf nufpm .

-3_ To:t} TSRP, QNUS / SUOR sf] If]qkmn kQf nufpm .

-ª_ oxf“, cfoft MNOP sf] If]qkmn = 4 cf]6f cfotx¿
MTSQ, TSRP, QNUS / SUOR sf]
If]qkmnx¿sf] of]ukmn;“u a/fa/ x'G5, s;/L <

cyjf (a+b) (c+d) = ac + ad + bc + bd x'G5 .

ca, (a+b) (c+d) = ac + ad + bc + bd sf]
;DaGw vf]hf}“ .

oxf“, (a+b) n] (c+d) nfO{ u'0fg ug'{ eg]sf] a n] (c+d) nfO{ / +b n] (c+d) nfO{ u'0fg ug'{
eg]sf] xf] .

aLhLo cleJo~hsx¿sf] u'0fgsf] k|lj|mofnfO{ tn k|:t't ul/Psf] 5 M

r/0f 1 / 2 : a(c+d) = ac + ad

r/0f 3 / 4 : +b(c+d) = bc + bd

t;y{, (a+b) (c+d) = ac + ad +

bc + bd x'G5 . t;y{, (a+b) (c+d) = ac + ad + bc + bd

b'O{ kbLo cleJo~hsn] b'O{ kbLo cleJo~hsnfO{ u'0fg ubf{ Pp6f cleJo~hssf] k|To]s b'O{ kbn]
csf]{ cleJo~hssf] k|To]s kbnfO{ j|mdzM u'0fg ub}{ hfg'k5{ . clg ;a} kbnfO{ Ps} 7fp“df hDdf
ug'{k5{ . o:tf] cj:yfdf u'0fgsf] kb ljR5]bg lgod (distributive law of multiplication) k|of]u
ul/G5 .

a

M

Q

N U O

R

T
P

S

c

d

b

a

M

Q

N U O

R

T
P

S

c

d

b

ac

ad

bc

bd
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2. lqkbLo cleJo~hsnfO{ låkbLo cleJo~hsn] u'0fg ug]{

tnsf lj|mofsnfk cWoog u/L 5nkmn u/f}“ M

-s_ lbOPsf] cfot PQRS sf] hDdf nDafO / rf}8fO slt
slt xf]nf <

-v_ cfot PQRS nfO{ slt efudf af“l8Psf] 5 <

-u_ k|To]s efusf] If]qkmn lgsfn / k|To]s sf]7fleq n]v .

-3_ cfot PQRS sf] If]qkmn s;/L lgsflnG5 < slt xf]nf <

– dflysf] cfot PQRS df nDafO (a+b+c) / rf}8fO (x+y) 5 .

– lrqaf6 cfot PQRS sf] If]qkmn

= 6 cf]6f sf]7fsf] If]qkmn ax + bx + cx + ay + by + cy x'G5 .

– o;/L 5nkmn ubf{,

(x+y) (a + b + c)

= x(a+b+c) + y(a+b+c)

= ax + bx + cx + ay + by + cy

t;y{, cfot PQRS sf] If]qkmn
= (ax + bx + cx + ay + by + cy)cm2

låkbLo cleJo~hsn] lqkbLo cleJo~hsnfO{ u'0fg ubf{ låkbLosf k|To]s kbn] lqkbLosf] k|To]s
kbnfO{ cnu cnu  u'0fg ul/G5 . clg ;a} kbx¿nfO{ Ps} 7fp“df hDdf kfl/G5 .

r/0f 1, 2 / 3 : x(a+b+c) = ax + bx + cx

r/0f 4, 5     / 6  : y(a+b+c) = ay + by + cy

t;y{,

(x+y) (a+b+c)

= ax + bx + cx + ay + by + cy

t;y{,  (x + y) (a+b+c)

= ax + bx + cx + ay + by + cy

u'0fg ug]{ k|lj|mof

r/0f 1
r/0f 2

r/0f 3

r/0f 4
r/0f 5 r/0f 6

ay

ax
bx

by

cx

cy

(a+b+c)

(x+ycm)
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pbfx/0f 1

u'0fg u/ M (2x + 3y) (5x - 2y)

;dfwfg

(2x + 3y) (5x - 2y)

= 2x(5x - 2y) + 3y(5x - 2y)
= 10x2 - 4xy + 15xy - 6y2

= 10x2 + 11xy - 6y2

pbfx/0f 2

u'0fg u/ M (3a - 2b) (6a + 7b - 8c)

;dfwfg

(3a - 2b) (6a + 7b - 8c)
= 3a(6a + 7b - 8c) - 2b(6a + 7b - 8c)
= 18a2 + 21ab - 24ac - 12ab - 14b2 + 16bc
= 18a2 + 21ab - 12ab - 24ac + 16bc - 14b2

 = 18a2 + 9ab - 24ac + 16bc - 14b2

pbfx/0f 3

Pp6f cfotsf/ g;{/Lsf] nDafO (12x - 2y)m / rf}8fO (6x - 4y)m 5 eg] To; g;{/Lsf] If]qkmn kQf
nufpm .

;dfwfg

oxf“, cfotsf] nDafO (l) = (12x - 2y)m, rf}8fO (b) = (6x - 4y)m / If]qkmn (A) = ?

;"qcg';f/, cfotsf] If]qkmn (A) = l x b
= (12x - 2y) (6x - 4y)m2

= 12x (6x - 4y) - 2y(6x - 4y)m2

= (72x2 - 48xy - 12xy + 8y2)m2

= (72x2 - 60xy + 8y2)m2

t;y{, pSt g;{/Lsf] If]qkmn (72x2 - 6oxy + 8y2)m2 x'G5 .

pbfx/0f 4

Pp6f cfotsf/ sIff sf]7fsf] nDafO (5x + 2y - 5) / rf}8fO (3x - y) 5 eg] To;sf] If]qkmn kQf
nufpg'xf];\ .

;dfwfg

oxf“ cfotsf] nDafO (l) = (5x + 2y - 5), rf}8fO (b) = (3x - y) / If]qkmn (A) = ?
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3a

4a

b

1.2x

2.6y

5x

;"qcg';f/, cfotsf] Ifq]kmn (A) = l x b
= (3x - y) (5x + 2y - 5)
= 3x(5x + 2y - 5) - y(5x + 2y - 5)
= 15x2 + 6xy - 15x - 5xy - 2y2 + 5y
= 15x2 + 6xy - 5xy - 15x + 5y - 2y2

= 15x2 + xy - 15x + 5y - 2y2

t;y{ pSt sIff sf]7fsf] If]qkmn (15x2 + xy - 15x + 5y - 2y2) ju{ PsfO x'G5 .

cEof; 22.2

1. u'0fg u/ M

-s_ a(3a - 2b) -v_ )yx(x
3
2 22  ] -u_ )b

4
1a

3
2(c  -3_ (2m - 3n) x 3p

2. ;/n u/ M

-s_ 5x2(2x + 3) + 6x(2x - 3) -v_ )2m
3
5(m2)3m(m

2
1



-u_ 6y - 3(5-y) + 7(3x - y) -3_ p2(q2 - r2) + q2(r2 - p2) + r2(p2-q2)

3. u'0fg u/ M

-s_ (x+y) (x+y) -v_ (p - q) (p-q) -u_ (m+n)(m-n)

-3_ (3x + 5y) (3x - 5y) -ª_ (a2 + b2) (2a - 3b) -r_ (3c - 5d) (5c - 3d)

-5_ 






 






 
2
l

3
k

2
l

3
k

-h_ (2.5a2 + 5.2b2) (6.2a2 + 2.6b2)

-em_ (x+y) (x2-xy + y2) -`_ (a-b) (a2 + ab + b2)

4. (5p + 3) / (3p - 2) sf] u'0fg kmn lgsfn . olb p = 2 eP pSt u'0fg kmnsf] dfg slt x'G5 <

5. (5a2 - 4b2) (2a + 5b) sf] u'0fg kmn lgsfn . olb a = 2 / b = -3 eP pSt u'0fg kmnsf]
jf:tljs dfg slt xf]nf <

6. tnsf k|To]s lrqsf cfwf/df cfotsf/ j:t'sf] If]qkmn kQf nufpm M

-s_ -v_
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-u_ -3_

-ª_ -r_

-5_ -h_

7. Pp6f cfotsf/ sf]7fsf] nDafO (5a + 2b)m / rf}8fO (4a - b)m /x]5 eg]

-s_ To; sf]7fsf] If]qkmn lgsfn .

-v_ olb a = 3m / b = 2m eP To; sf]7fsf] jf:tljs If]qkmn kQf nufpm .

8. Pp6f cfotsf/ s/];faf/Lsf] nDafO (12a - 3b)m / rf]8fO (6a - 2b - 2c)m 5 eg],

-s_ To; s/];faf/Lsf] If]qkmn lgsfn .

-v_ olb a = 5, b = 2 / c = -1 eP To; s/];faf/Lsf] jf:tljs If]qkmn kQf nufpm .

2
y

y
2
3 y

2
12

1.5p

2
p

2
p

2x 5y

1.5x

y

a

2.5 cm
b5.2 cm

3m

2.5 n

7 m 1.5 n

x

2y

2z2.5y1.5x
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22.3 aLhLo cleJo~hsx¿sf] efu (Division of Algebraic Expression)

1. b'O{ kbLo cleJo~hsn] ax'kbLo cleJo~hsnfO{ efu ug]{

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

Pp6f cfotsf/ hUufsf] If]qkmn (a2 + 5a + 6) ju{ PsfO / nDafO (a+3) PsfO /x]5 eg] rf}8fO
kQf nufpg] sf]l;; u/f}“ .

-s_ dflysf] ;d:of hgfpg] lrq tof/ u/L ljrf/ u/f}“ .

oxf“ lbPcg';f/, If]qkmn (A) = (a2 + 6a + 6), nDafO = (a+3) / b = ? 5 .

dflysf] ;d:ofdf rf}8fO (b) kQf nufpg' 5 . cfotsf/

j:t'sf] If]qkmn A = l x b cyjf 
l
Ab   x'G5 .

To;}n] of] ;d:of efu;“u ;DalGwt 5 .

-v_ ca, ;"qcg';f/ rf}8fO 
l
A)b(   

3a
6a5a2




  x'G5 .

cyjf b = (a2 + 5a + 6) ÷ (a+3) x'G5 .

rf}8fO kQf nufpg nDafO (a+3) n] If]qkmn (a2 + 5a + 6) nfO{ efu ug'{k5{ .

-3_ ca r/0fcg';f/ efu ub}{ hfcf}“,

r/0fx¿

r/0f 1 : a n] a2 nfO{ slt k6s efu hfnf <

r/0f 2 : (a+3) x a = ?

r/0f 3 :ca 2a nfO{ a n] slt k6s efu hfnf <

r/0f 4 : (a+3) x 2 = ?

A = (a2 + 5a + 6)

l = (a+3)

b = ?

  a+2
a+3) a2 + 5a + 6

a2 + 3a
2a + 6
2a + 6

    0

ctM pSt hUufsf] rf}8fO = (a+2) PsfO x'G5 .
-3_ ca hf“r]/ x]/f}“ M

(a+3) (a+2) = a(a+2) + 3(a+2) = a2 + 2a + 3a + 6 = a2 + 5a + 6

lbOPsf] hUufsf] If]qkmn cfof] . To;}n] xfd|f] efu u/]sf] lx;fa ldNof] .

-ª_ olb a = 15 ld6/ eP pSt hUufsf] nDafO, rf}8fO / If]qkmn lgsfNg] k|of; u/f}“ .

nDafO rf}8fO If]qkmn
(a+3) (a+2) (a2 + 5a + 6)
= (15+3)m = (15+2)m = (152 + 5 x 15 + 6)m
= 18m = 17m = (225 + 75 + 6)m

= 306m

- -

- -

l

l
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pbfx/0f 1

(m2 - 7m + 12) nfO{ (m-3) n] efu u/ / hf“r]/ klg x]/ .

;dfwfg

efu u/]/ x]bf{,

m - 4
m - 3) m2 - 7m + 12

   m2 - 3m
        - 4m + 12
        - 4m + 12
              0

hf“r]/ x]bf{,

(m-3) (m-4)
= m(m-4) - 3(m-4)
= m2 - 4m - 3m + 12

= m2 - 7m + 12

+-

+ -

hf“Rbf ldNof] . To;}n] efu u/]sf] l7s 5 .

t;y{ m2 - 7m + 12 nfO{ m-3 n] efu ubf{ (m- 4) x'G5 .

pbfx/0f 2

-s_ (4y2 - 13y - 21) nfO{ (y -8) n] efu u/ .

-v_ efukmn / z]if 5'6\ofP/ n]v .

-u_ ;dfwfgnfO{ hf“r]/ klg x]/ .

-3_ olb (y = 2cm) eP 4y2 - 13y - 21 sf] dfg lgsfn .

;dfwfg

-v_ hf“r]/ x]bf{

(y - 8) (4y + 19) + 131
= y(4y + 19) - 8 (4y + 19) + 131
= 4y2 + 19y - 32y - 152 + 131

= 4y2 - 13y - 21

4y2 - 13y - 21 k|Zgdf lbOPsf] efHo xf] .

ctM efukmn = (4y+19) / z]if = 131

ctM xfd|f] efu u/]sf] lx;fa ldn]sf] 5 .

-s_ efu ubf{

 4y + 19

y - 8) 4y2 - 13y - 21
4y2 - 32y

    0 + 19y - 21
       19y - 152

0 + 131

+-

+-

ca dflysf] pbfx/0fsf cfwf/df aLhLo cleJo~hssf] efudf efHo, efhs, efukmn / z]ifsf]
;DaGw kQf nufpm .
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efHo = -efhs x efukmn_ ± z]if

hxf“, z]ifsf] l8u|L < efhssf] l8u|L x'G5 .

-3_ ca y = 2cm dfgnfO{ (4y2 - 13y - 21) df k|lt:yfkg ubf{,

4y2 - 13y - 21 = (4 x 22 - 13 x 2 - 21)cm = (4 x 4 - 26 - 21)cm = (16 - 47)cm = -31cm

pbfx/0f 3

olb (m+8) hgfnfO{ ?= (2m2 + 13m - 24) a/fa/ u/L af“l8of] eg],

-s_ k|To]sn] slt slt /sd kfpnfg\ <

-v_ olb m = Rs 10 eP k|To]sn] hDdf sltsf b/n] /sd kfP5g\ <

-u_ hDdf /sd slt /x]5 <

;dfwfg

dfly lbOPsf] ;d:of efusf] ;d:of xf] .

ca efu u/L x]bf{

  2m - 3

m+8) 2m2 + 13m - 24
  2m2 + 16m

     0  -  3m  - 24
         -  3m  - 24

        0

-s_ To;}n] k|To]sn] ?= (2m - 3) /sd kfp“5g\ .

-v_ olb m = ?= 10 eP k|To]sn] kfpg] /sd = ?= (2m - 3) = ?= (2 x 10 - 3) = ?= (20 - 3) =

?= 17 x'G5 .

-u_ hDdf /sd = ?= (2m2 + 13m - 24) = ?= (2 x 102 + 13 x 10 - 24)

    = ?= (2 x 100 + 130 - 24) = ?= (200 + 106)

   = ?= 306

r/0fx¿

1. (m+8) x 2m = 2m2 + 16m
2. +13m - 16m = -3m
3. (m + 8) (-3) = -3m - 24

4. (-3m - 24) - (-3m - 24) = 0

--

++
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cEof; 22.3

1. efu u/ M

-s_ 5
301510  ba

-v_ 3

356

m

m5m3m5 

-u_ (4x2 + 12x) ÷ (2x + 6) -3_ (m2 + 4m + 4) ÷ (m+2)

-ª_ (a2 + 7a + 12) ÷ (a+3) -r_ (3m2 - 5m - 28) ÷ (3m+7)

-5_ (2y2 + 13y + 15) ÷ (y + 5) -h_ (16p2 + 24pq + 9q2) ÷ (4p + 3q)

-em_ (2l3 - 5l2 - 24l - 18)÷ (2l + 3)

-`_ dfly lbP h:t} u/L Ps kbLo, låkbLo / ax'kbLon] efu ug]{ 2/2 cf]6f ;d:ofx¿
agfO{÷vf]hL ;dfwfg u/ . ;fyL;“u Ps cfk;df ;f6]/ ;dfwfg u/L pQ/ hf“r]/ x]/ .

2. Pp6f ;nfO{sf] Pp6f cfotsf/ ;tx If]qkmn 15x2 + 12x ju{ PsfO 5 . To;sf] Pp6f e'hfsf]
nDafO 3x PsfO eP,

-s_ csf]{ e'hfsf] rf}8fO slt xf]nf <

-v_ olb x = 5cm eP pSt ;txsf] If]qkmn, nDafO / rf}8fO kQf nufpm .

3. Pp6f 6]ansf] dflyNnf] ;txsf] rf}8fO 4x - 3y / If]qkmn 24x2y - 18xy2 /x]5 eg],

-s_ nDafO kQf nufpm,

-v_ olb x = 12cm / y = 6cm eP pSt ;txsf] If]qkmn, nDafO / rf}8fOsf] jf:tljs dfg
lgsfn .

4. olb (x+2) hgfnfO{ ?= (x2 + 6x + 8) a/fa/ u/L af“l8of] eg],

-s_ k|To]sn] slt slt /sd kfpnfg\ <

-v_ olb x = ?= 15 eP jf:tljs hDdf /sd, dflg;sf] ;ª\Vof / k|To]ssf] efudf k/]sf]
/sd kQf nufpm .

5. Pp6f cfotsf/ 38]/Lsf] nDafO (5x + 10)m / If]qkmn (x2 - 25x – 70)m2 /x]5 eg] .

-s_ rf}8fO kQf nufpm .

-v_ olb x = 10m eP pSt 38]/Lsf] jf:tljs nDafO, rf}8fO / If]qkmn kQf nufpm .
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22.4 (a±b)2 sf] HofldtLo wf/0ff / k|of]u
[Geometrical Concept and Application of (a±b)2]

1. (a+b)2 sf] HofldtLo wf/0ff

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ s'g} Pp6f ju{ ABCD lvrf}“ .

-v_ ju{ ABCD sf] nDafO / rf}8fO
slt slt xf]nf < kQf nufpm .

-u_ ca k|To]s cfot / ju{sf] If]qkmn
lgsfn]/ lrqdf e/ .

-3_ ca ju{ ABCD sf] hDdf If]qkmn = (a+b) (a+b) = (a+b)2 = ?

dflysf] lrqdf ju{ ABCD sf k|To]s e'hfsf] nDafO (a+b) 5 . cyf{t\ nDafO = (a+b) / rf}8fO =
(a+b) g} 5 . k|To]s leqL ju{ / cfotnfO{ tnsf] lrqdf e/]/ b]vfOPsf] 5 . ctM ju{ ABCD sf]
If]qkmn

(A) = (a+b)2 = (a2 + ab + ab + b2) = (a2 + 2ab + b2) x'G5 .

hf“r]/ x]/f}“ ctM ;"q (a+b)2 = a2 + 2ab + b2

(a+b)2 = (a+b) (a + b)

= a(a+b) + b(a+b)

= a2 + ab + ab + b2

= a2 + 2ab + b2 k|dfl0ft eof] .

2. (a-b)2 sf] HofldtLo wf/0ff

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ Pp6f e'hf a PsfO ePsf] ju{ PQRS lvr .

-v_ e'hf PS = a df TS = b tyf e'hf QR df UR =
b x'g] u/L sf6 / ca T / U hf]8 .

-u_ To:t} csf]{ e'hf PQ = a df VQ = b x'g] u/L sf6
. To:t} e'hf XR = b x'g] u/L sf6 . ca V / X
hf]8 .

-3_ TU / VX n] cfk;df sfl6Psf] laGb'nfO{ W gfd
b]pm .

a
A

G

B

ab b2

F C

I
b

ab

E
D

a2

H

b

a

W

U

b

b2

W

RbaQ

a

SP
a

b

V
X

U

T

a
A

G

B F C

I

bE
D

H

a

b
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-ª_ ca tnsf k|To]s HofldtLo lrqsf] gfk kQf nufO{ lrqdf e/ M
1. PV = ? 2. VW = ? 3. TW = ? 4. PT = ?
5.  WU = ? 6. UR = ? 7. WX = ? 8. XR = ?
9.  SX = ? 10. QV = ? 11. QU = ? 12. TS = ?

13. ju{ PVWT = ? 14. cfot TWXS = ? 15. cfot VQUW = ?

16. ju{ WURX = ? 17. ju{ PQRS = ?

-r_ ca (a-b)2 nfO{ 5fof kf/]/ b]vfpm .

-5_ (a-b)2 a/fa/ slt x'G5 xf]nf < lrqsf cfwf/df kQf nufpm .

dflysf] lrqdf PV = VW = TW = PT = (a-b) x'G5 . ju{ PVWT sf] If]qkmn (A) = (a-b)2 ju{ PsfO
x'G5 . To;}n] cfot TWXS sf] If]qkmn = b(a-b) ju{ PsfO, cfot VQUW sf] If]qkmn = b(a-b) ju{
PsfO / ju{ WURX sf] If]qkmn = b2 ju{ PsfO x'G5 . To:t} ju{ PQRS sf] If]qkmn = a2 ju{ PsfO
x'G5 .

ca, 7'nf] ju{ PQRS = ju{ PVWT + cfot VQUW + cfot TWXS + ju{ WURX x'G5 .

cyjf a2 = (a-b)2 + b(a-b) + b(a-b) + b2

cyjf, a2 = (a-b)2 + ab - b2 + ab - b2 + b2

cyjf,  a2 = (a-b)2 + 2ab - b2

cyjf, -(a-b)2 = -a2 + 2ab - b2

cyjf, (a-b)2 = -(-a2 + 2ab - b2)

ctM ;"q M (a-b)2 = a2 - 2ab + b2

ca (a-b)2 = a2 - 2ab + b2 nfO{ hf“r]/ x]/f}“ M

(a-b)2 = (a-b) (a-b) = a(a-b) - b(a-b) = a2 - ab - ab + b2 = a2 - 2ab + b2  k|dfl0ft eof] .

s]xL dxŒjk"0f{ ;"qx¿

(1) (a+b)2 = a2 + 2ab + b2 = (a-b)2 + 4ab

(2) (a-b)2 = a2 - 2ab + b2 = (a+b)2 - 4ab

W

U

b

(a-b)2

R

b(a-b)

Q

a

b

SP
a

b

V

U

T

b(a-b) b2

W X
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pbfx/0f 1

(x + 3) sf] ju{ lgsfn M

-s_ ;"q k|of]u u/]/ -v_ ;"q k|of]u gul/sg

-u_ (x+3) nfO{ HofldtLo lrqdf b]vfpm . -3_ (x+3)2 = x2 + 6x + 9 k|dfl0ft u/ .

;dfwfg

-s_ ;"q k|of]u u/]/

x+ 3 sf] ju{ = (x+3)2

= x2 + 2. x.3 + 32 [lsgls (a+b)2 = a2 + 2ab + b2]

= x2 + 6x + 9

-u_ HofldtLo lrqdf b]vfp“bf

(x+3)2 = x2 + x + x + x + x + x + x + 1 + 1

+ 1 + 1 + 1 + 1 + 1 +  1 + 1

ctM (x+3)2 = x2 + 6x + 9 k|dfl0ft eof] .

pbfx/0f 2

(3x - 2y2) sf] ju{ lgsfn M

;dfwfg

(3x - 2y2) sf] ju{ = (3x-2y2)2 = [(3x)2 - 2 x 3x x 2y2 + (2y2)2]

= 9x2 - 12xy2 + 4y4

pbfx/0f 3

(a+b+c)  sf] ju{ lgsfn M

-s_ ;"q k|of]u u/]/ -v_ ;"q k|of]u gul/sg 

;dfwfg

-s_ (a+b+c) sf] ju{ = (a+b+c)2 = [(a+b)+c]2

= [(a+b)2 + 2(a+b) x c + c2]

= [a2 + 2ab + b2 + 2ac + 2bc + c2]

= (a2 + b2 + c2 + 2ab + 2ac + 2bc)

x2 x x           x

1

1

1

1         1           1x

-v_ ;"q k|of]u gul/sg

(x + 3) sf] ju{ = (x+3) (x+3)

= x(x+3) + 3(x+3)

= x2 + 3x + 3x + 9

= x2 + 6x + 9

-v_ (a+b+c)2 = (a+b+c) (a+b+c)

= a(a+b+c) + b(a+b+c) +c(a+b+c)

= a2 + ab + ac + ab + b2 + bc + ac + b c + c2

= a2 + b2 + c2 + 2ab + 2bc + 2ac

x

x

x
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pbfx/0f 4







 

x
x 12  sf] ju{ lgsfn M

;dfwfg M 
x

x 12   sf] ju{ 
2

2 1






 

x
x

2
4

2
222 1

2
11

2)(
x

xx    
xx

xx 



















pbfx/0f 5

olb 4
p
1p   eP dfg kQf nufpm -s_  

2

p
1

p 







 -v_  2

2

p

1
p 

;dfwfg

-s_ 









p
1

p  sf] ju{ 164
p
1p 2

2











-v_ 2
2

2

p

1
p
1p2p

p
1p 







 



  222 bab2a)ba(

cyjf, p
1p2

p

1p4
2

22 















cyjf, 162
p

1p
2

2 















cyjf, 216
p

1p
2

2 

cyjf, 14
p

1p
2

2 

ct M 2
2

p
1

p   sf] dfg 14 x'G5 .

pbfx/0f 6

olb 10
1


x
x  eP dfg kQf nufpm M -s_ 2

2 1

x
x  -v_ 

21






 

x
x
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;dfwfg

-s_ oxf“, 10
1


x
x

cyjf, 2
2

10
x
1

x 





 

cyjf, x2 - 2x. 100
11
2


xx  + 2 = 102

cyjf, 2
2

2 10
1


x
x

-v_ oxf“, 
21






 

x
x = x2 + 2x. 2

11

xx


= 2
1
2

2 
x

x

= 102 + 2

= 104

t;y{, 102
1
2

2 
x

x  /

= 104
2
1 2







 x  x'G5 .

pbfx/0f 7

5
1







 

x
x  eP, k|dfl0ft u/ M -s_ 27

1
2

2 





 

x
x -v_ 29

1 2







 

x
x

;dfwfg

-s_ 
























 

2
2

2 11
2

1

xx
xx

x
x

cyjf, 





  2

1
5

2
22

x
x

cyjf, 225
1
2

2 
x

x
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cyjf, 27
1
2

2 
x

x  k|dfl0ft eof] .

-v_   abbaba
x

x
x

x
x

x 4)()(
1

4
11 22

22







 






  

cyjf, 4)5(
1 2

2







 

x
x

cyjf, 425
1 2







 

x
x

cyjf, 29
1 2







 

x
x k|dfl0ft eof] .

pbfx/0f 8

;/n u/ M

-s_ (a-b) (a2 + ab + b2)

-v_ (a-b)2 - (a+b)2

;dfwfg

-s_ (a-b) (a2 + ab + b2)

= a(a2 + ab + b2) - b (a2 + ab + b2)

= a3 + a2b + ab2 - a2b - ab2 - b3

= a3 - b3

-v_ (a-b)2 - (a + b)2

= a2 - 2ab + b2 - (a2 + 2ab + b2)

= a2 - 2ab + b2 - a2 - 2ab - b2)

= -4ab
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cEof; 22.4

1. ;"q k|of]u u/]/ / gul/sg b'j} tl/sfn] ju{ kQf nufpm . HofldtLo lrq klg agfpm M

-s_ (a+1) -v_ (b + 2) -u_ (c-1) -3_ (c - 5)

-ª_ (2p+3q) -r_ (6m-5n)

2. k|Zg g+= 1 h:t} u/L (a+b)2 / (a -b )2 ?ksf b'O{÷b'O{ cf]6f ;d:of agfO{ ;dfwfg u/ M

;fyL;“u cfk;df ;dfwfg u/L pTt/ hf“r]/ x]/ .

3. lj:tf/ u/ M

-s_ (a2 - 3y)2 -v_ (xy + ab)2 -u_ (p2q + q2r)2 -3_ (-5p4 - 6a)2

-ª_ 
2

2
m
1m 






  -r_ 

2

3
3

q6

1q3















4. olb 7
p
1

p    eP, dfg lgsfn M

-s_ 2
2

P

1
p  -v_ 

2

P
1

P 





 

5. olb 12
x
1x 






   eP dfg lgsfn M

-s_ 2
2

x

1x  -v_ 
2

x
1x 






 

6. ;/n u/ M

-s_ (3c + 2d)2  + (5c - 6d)2 -v_ 17(k-5)2 - 21(k - 5) (k + 6)

7. u'0fgkmn lgsfn M

-s_ (g+h) (g2 - gh + h2) -v_ (x+y) (x2 - xy + y2) -u_ (l-m) (l2 + lm + m2)

8. olb 11
e
1e   eP k|dfl0ft u/ M

-s_ 1191
2

2 
e

e -v_ 1171 2







 

e
e

9. olb 15
f
1f   eP k|dfl0ft u/ M

-s_ 2
2 1

f
f  = 227 -v_ 229

f
1f

2








 



ul0ft, sIff – & 197

PsfO 23 3ftfª\s (Indices)

23.1 3ftfª\ssf lgodx¿ (Laws of Indices)

1. 3ft / 3ftfª\s

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

tn Pp6} u'0fgv08nfO{ nuftf/ u'0fg ug]{ tl/sf ;DaGwL 9f“rf lbOPsf] 5, o;nfO{ k"/f u/ .

u'0fg v08 5f]6s/L ¿k k9\g] tl/sf

2 x 2 = 4 -b'O{cf]6f 2 sf] u'0fgkmn_ 22 = 4 2 sf] 3ftfª\s 2

2 x 2 x  2 -tLgcf]6f 2 sf] u'0fgkmn_ 23 = 8 2 sf] 3ftfª\s 3

2 x 2 x 2 x 2  -4 cf]6f 2 sf] u'0fgkmn_ 24 = 16 2 sf] 3ftfª\s 4

=================- ======================_ === = === ============

=================- ======================_ === = === ============

2 x 2 x 2 =====-n cf]6f 2 sf] u'0fg kmn_ 2n = 2n 2 sf] 3ftfª\s 2

a x a x a .....(n cf]6f a sf] u'0fg kmn_ an a sf] 3ftfª\s n

oxf“ 23 df 2 cfwf/ xf] eg] 3 3ftfª\s xf] .

To:t} an df a cfwf/ xf] eg] n 3ftfª\s xf] .

o;nfO{ tn cem :ki6sf ;fy b]vfOPsf] 5 M

23 
 cfwf/ an

  cfwf/

1. o;/L Pp6} ;ª\Vof nuftf/ w]/} k6s u'0fg ug'{kg]{ lj|mofnfO{ hgfpg 3ftfª\s (exponents) sf] k|of]u
ul/G5 .

2. an df a nfO{ cfwf/ / n nfO{ 3ftfª\s elgG5 . To:t} u/L an nfO{ 3ft (power) elgG5 .
oxf“ a wgfTds jf leGgfTds h] x'g klg ;S5 .

3ftfª\s 3ftfª\s
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2. 3ftfª\ssf lgodx¿

lgod 1: Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg M (am x an = am+n)

tnsf] lj|mofsnfksf] 9f“rf cWoog u/L 5nkmn u/ M

-s_ tn Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg ug]{ tl/sfsf] 9f“rf lbOPsf] 5, o;nfO{ k"/f u/ .

21 x 21 = 4 = 22 = 21+1 31 x 31 = 9 = 32 = 31+1

21 x 22 = 8 = 23 = 21+2 31 x 32 = 27 = 31+2

................................. .................................

................................. .................................

21 x 2n = 21+n = 2n+1 31 x 3n = 31+n = 3n+1

a1 x an = a1+n b1 x bn = b1+n = ........

am x an = ....... bm x bn = .........

-v_ ca dflysf] tflnsfsf cfwf/df Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg ubf{ aGg] 3ftfª\ssf]
lgod kQf nufpm . cfk\mgf] lgodnfO{ ;fyL;“u 5nkmn u/ / lgisif{nfO{ tnsf lgod;“u bf“h]/
x ]/ M

3ftfª\ssf] lgod 1 : am x an = am+n x'G5 . hxf“ m / n k"0f{ ;ª\Vof x'g\ .

Pp6} cfwf/ ePsf 3ftx¿sf] u'0fg ubf{ cfwf/ pxL /xG5 . t/ 3ftfª\sx¿ eg] hf]l8G5g\ .

lgod 2: Pp6} cfwf/ ePsf 3ftx¿sf] efu M (am ÷ an = am-n)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_ tn Pp6} cfwf/ ePsf 3ftx¿sf] efu ug]{ tl/sfsf] 9f“rf lbOPsf] 5 . o;nfO{ k"/f u/ M

12112 22
2
2222 


 12112 33

3
3333 




23213 22
2
22222 


 13213 33

3
333

33 




........................................... ...........................................

........................................... ...........................................
2n ÷ 21 = .................... 3n ÷ 31 = ....................
an ÷ a1= .................... bn ÷ b1 = ....................

am ÷ an =  .................... bm ÷ bn = ....................
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ca dflysf] tflnsfsf] cfwf/df Pp6} cfwf/ ePsf 3ftx¿sf] efu ubf{ aGg] 3ftfª\ssf] lgod kQf
nufpm .

3ftfª\ssf] lgod 2 : am ÷ an = am-n x'G5 . hxf“ a = 0, m >n tyf m / n b'j} wgfTds ;ª\Vof x'g\ .
Pp6} cfwf/ ePsf 3ftx¿sf] efu ubf{ cfwf/ pxL /xG5 t/ c+zsf] 3ftfª\saf6 x/sf] 3ftfª\s
36fOG5g\ .

lgod 3: z"Go 3ftfª\s M (a0 = 1)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_ tn Pp6} cfwf/ / z"Go 3ftfª\ssf] 9f“rf lbOPsf] 5 . o;nfO{ k'/f u/ M

011 221
2
222   011 331

3
333  

02222 221
22
2222 




  02222 331
33
3333 




 

 33 22

 33 33

........................................... ...........................................

...........................................           ...........................................

2m ÷ 2m = 3n ÷ 3n =

am ÷ am = bn ÷ bn =

-v_ ca dflysf] tflnsfsf] cfwf/df 3ftfª\s z"Go ePsf 3ftsf] 3ftfª\ssf] lgod kQf
nufpm .

3ftfª\ssf] lgod 3 : a0 = 1 x'G5 . hxf“ a = 0 5 . z"Goafx]s s'g} klg ;ª\Vofsf] 3ftfª\s z"Go
5 eg] To;sf] dfg 1 x'G5 .

tnsf pbfx/0fx¿ cWoog u/L cfk"mn] klg ;dfwfg ug]{ k|of; u/ M

pbfx/0f 1

tnsf nuftf/ u'0fg lj|mofnfO{ 3ftfª\sdf JoSt u/ M

-s_ (-4) x (-4) x (-4) x (-4)

-v_ (-5y) x (-5y)x (-5y) x (-5y) x (-5y) x (-5y) x (-5y) x (-5y) x (-5y)

;dfwfg

-s_ (-4) x (-4) x (-4) x (-4) = (-4)4  = (4)4   [   - nfO{ rf/ k6s u'0fg ug'{ eg]sf] ‘±’ xf] . ]

-v_ (-5y) x (-5y)x (-5y) x (-5y) x (-5y) x (-5y) x (-5y) x (-5y) x (-5y) = (-5y)9 = -(5y)3

[ 



 - nfO{ tLg k6s u'0fg ubf{ ‘–’ g} x'G5 . ]
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pbfx/0f 2

u'0fgkmn lgsfn M

-s_ 35 x 52 -v_ (5a)2 x (2b)3

;dfwfg

-s_ 35 x 52 = (3 x 3 x 3 x 3 x 3) x (5 x 5) = 243 x 25 = 6075

-v_ (5a)2 x (2b)3 = (5a x 5a ) x (2b x 2b x 2b) = 25a2 x 8b3  = 200a2b3

pbfx/0f 3

9000 nfO{ 10 sf] 3ftsf] ¿kdf JoSt u/ M

;dfwfg

oxf“ 9000 = 9 x 1000 = 9 x (10)3 = 9 x 103

pbfx/0f 4

864 nfO{ ¿9 v08Ls/0f u/L 3ftsf] ¿kdf JoSt u/ M

;dfwfg

oxf“, 864 sf] ?9 u'0fgv08 lgsfNbf M

oxf“,  864  = 2 x 2 x 2 x 2 x 2 x 3 x 3 x 3

      = 25 x 33

pbfx/0f 5

3ftfª\ssf] lgod k|of]u u/L ;/n u/ M

-s_ 5q2 x 15q9  -v_ -u_ 12

102

b55

b20b15 

;dfwfg

-s_ 5q2 x 15q9 = 75q2+9 = 75q11 [  am x an = am+n]

2 864
2 432
2 216
2 108
2 54
3 27
3 9

3
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-v_ 

8

59

8

59

y

y

y

yy 




[  am x an = am+n]

]a
a
aaa[y

y
y nm

n

m
nm814

8

14
  

= y6

-u_  nmnm
12

102

aaa
b150

b20b15 
 

= 2b12 - 12        [  am ÷am = am-n]

= 2b0

= 2 x 1            [



 a0 = 1]

= 2

pbfx/0f 6

dfg kQf nufpm M

-s_ olb z = 5 eP z5 = <

-v_ olb a = 4 / b = 3 eP 
ba
ba 22




-u_ olb x = 15 / y = 20 eP yx
yxy2x 22




;dfwfg

-s_ oxf“ z5 = (5)5 = 3125

-v_ oxf“ 
7
43

7
25

7
916

34
34

ba
ba 2222












-u_ oxf“, )yx(
)yx(

yx
yxy2x 222









= (x-y)2-1 [  am ÷ an = am - n]

= x - y
= 15 - 20

= -5
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cEof; 23.1

1. tnsf lx;fanfO{ 3ftfª\ssf ¿kdf JoSt u/ M

-s_ 5 x 5 x 5 x 5 x 5 x 5 x 5 -v_ (-15) x (-15) x (-15) x (-15)

-u_ (3x) x (3x) x (3x) (3x) -3_ (-64) x (-64) x (-64) x (-64) x (-64) x (-64)

2. tnsf k|To]s 3ftnfO{ nuftf/ u'0fg lj|mofdf JoSt u/ M

-s_ 63 -v_ 315 -u_ (-6)8 -3_ (2x)7 -ª_ (-2b)9

3. tnsf k|To]s ;ª\VofnfO{ 10 sf] 3ftdf JoSt u/ M

-s_ 100 -v_ 200 -u_ 5000 -3_ 3,50000 -ª_ 6,90,00,000

4. dfg kQf nufpm M

-s_ 2 x 102 -v_ 5 x 105 -u_ 15 x (-10)3 -3_ 18 x (26) -ª_ 5 x (-5)3

-r_ 23 x 42

5. ;fgf] / 7'nf] 5'6\ofpm M

-s_ 32 jf 23 -v_ 53 jf 35 -u_ 34 jf 43 -3_ 210 jf 102 -ª_ 0100 jf 1001

-r_ 28 jf 103

6. ¿9 v08Ls/0f u/L 3ftsf] ¿kdf JoSt u/ M

-s_ 64 -v_ 500 -u_ 1256 -3_ 1728 -ª_ 864000

7. 3ftfª\ssf] lgodx¿ k|of]u u/L ;/n u/ / 3ftfª\sd} pQ/ n]v M

-s_ 35 x 32 -v 58 x 54 -u_ x3 x x5 -3_ a2 x a(-3) -ª_ (x)3 x (x)6

-r_ (-b)3 x (-b)5 -5_ -h_ 11

76

)x5(

)x5()x5( 

8. tnsf k|To]s cj:yfdf dfg kQf nufpm M

-s_ 20 -v_ 2 x 1000 -u_ (-5)0 -3_ x0 -ª_ 105y0 -r_ 20

317

m

mm2 

9. dfg kQf nufpm M

-s_ olb y = 3 eP y3 = ? -v_ olb x = 5 eP 17x2 = ?

-u_ olb a = 10, b = 2 eP 
ba

bab2a 22




 = ?

-3_ olb x = 5 / y = 3 yx
yxyx


 22 2

= ? -ª_ olb l = 5 eP 19

7102

l
lll 

= ?
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PsfO 24  ;dLs/0f, c;dfgtf / n]vflrq
 (Equation, Inequality and Line Graph)

24.1 Ps rno'St /]vLo ;dLs/0fsf ;d:of

(Problems of linear Equation on in One Variables)

1.  Ps rno'St /]vLo ;dLs/0fsf] kl/ro

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

-s_ y + 5 = 7 df sltcf]6f rn /flz 5g\ < sltcf]6f crn /flz 5g\ <

-v_ s] y + 5 = 7 ul0ftLo v'nf jfSo xf] < s;/L <

-u_ y sf] dfg slt x'“bf v'nf jfSo y + 5 = 7 ;f“rf] jfSo x'G5 <

oxf“, y + 5 = 7 df Pp6f dfq rn /flz y 5 . (+5) / (+7) crn /flz x'g\ . y + 5 = 7 ul0ftLo

v'nf jfSo xf] . o;df y sf] 3ftfª\s 1 5 . y + 5 = 7 Pp6f ;dLs/0f klg xf] . o:tf]

;dLs/0fnfO{ Ps rno'St /]vLo ;dLs/0f elgG5 .

-3_ dflysf] 5nkmnsf cfwf/df Ps rno'St /]vLo ;dLs/0fsf] kl/efiff n]Vg ;S5f} < n]v]/ ;fyL;“u

5nkmn u/ . lgisif{nfO{ tnsf] kl/efiff;“u bf“h]/ x]/ M

a/fa/ lrx\g ' =' ;dfj]z ePsf], 3ftfª\s 1 ePsf] tyf Pp6f dfq rn /flz ePsf] ;dLs/0fnfO{

Ps rno'St /]vLo ;dLs/0f elgG5 .

-ª_ y + 5 = 7 h:t} cGo 5 cf]6f Ps rno'St /]vLo ;dLs/0f n]v]/ b]vfpm .

2. Ps rno'St /]vLo ;dLs/0fsf] ;dfwfg

s'g} Pp6f Ps rno'St ;dLs/0f y + 5 = 7 n]pm .

-s_ y sf] dfg slt x'“bf y + 5 = 7  x'G5 <

-v_ ca y + 5 = 7 af6 y sf] dfg lgsfNg]

5f]6f] tl/sf s'g xf]nf <

oxf“ y + 5 = 7 5 .

cyjf, ( y + 5 ) - 5 = 7 - 5 [ b'j}lt/ 5 36fp“bf ]
cyjf, y + 5 - 5 = 2

cyjf, y + 0 = 2

cyjf,  y = 2

hf“r]/ x]bf{,

y sf] dfg 1, 2, 3, 4, 5 /fVb} hfcf}“ .
y + 5 = 7
1 + 5 = 7 dfGo ePg .
2 + 5 = 7 dfGo eof] .

3 + 5 = 7 dfGo ePg .

hf“r]/ x]bf{,

y + 5 = 7

cyjf 2 + 5 = 7

cyjf 7 = 7 k|dfl0ft eof] .
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pbfx/0f 1

xn u/ / pQ/ hf“r]/ x]/ M 17x - 5 = 15

;dfwfg

xn ubf{

17x -5 = 19

cyjf (17x - 5) + 5 = 19 + 5 [ b'j} lt/ 5 hf]8\bf]

cyjf, 17x -5 + 5 = 34

cyjf 17x = 34

cyjf   
17
34

17
x17
    [ b'j}lt/ 17 n] efu ubf{]

cyjf x = 2

pbfx/0f 2

tnsf] ;d:of xn u/ / pQ/ hf“r]/ x]/ M

3
5

5
3k17 

hf“r]/ x]bf{

17x - 5 = 29

cyjf, 17 x 2 - 5 = 29

cyjf, 34 - 5 = 29

cyjf, 29 = 29  k|dfl0ft eof] .

;dfwfg

xn ubf{ hf“r]/ x]bf{

17k  - 3
5

5
3


cyjf, 3
5

5
3

15
217 

cyjf, 
3
5

15
934



 cyjf, 

cyjf, 3
5

3
5
  k|dfl0ft eof] .

[b'j}lt/ 17 n] efu ubf{]

cyjf,

cyjf,

cyjf,

[b'j}lt/ 5
3
 hf]8\bf]

15
2k

17x15
34

17
k17

15
925k17

5
3

3
5

5
3

5
317

3
5

5
3k17











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pbfx/0f 3  xn u/ / hf“r]/ x]/ M 3
2n

2
1

4
1n10 

xn ubf{

;dfwfg M 3
2n

2
1

4
1n10 

cyjf, 4
1

3
2n

2
1

4
1

4
1n10   [ b'j}lt/ 

4
1
 hf]8\bf ]

cyjf, 
12

38
2
nn10 


cyjf, 
2
n)

12
11

2
n(

2
n

1
n10

 [ b'j}lt/ 
2
n
 36fp“bf ]

cyjf, 
12
11

2
nn20




cyjf, 19
2

12
11

19
2

2
n19



cyjf, 114
11

19x6
11n 

hf“r]/ x]bf{

     

228
163

228
163

228
15211

228
57220

3
2

114
11

2
1

4
1

114
11

10

3
1

n
2
1

4
1

n10












k|dfl0ft eof] .

pbfx/0f 4

Pp6f ljBfnosf] sIff 7 df hDdf 27 ljBfyL{ /x]5g\ . olb 5fqfsf] ;ª\Vof 5fqsf] eGbf 3 n] a9L
/x]5 eg],

-s_ ljBfyL{ ;ª\Vof hgfpg] Pp6f ;dLs/0f n]v .

-v_ 5fq / 5fqfsf] jf:tljs ;ª\Vof kQf nufpm .

;dfwfg

oxf“, dfgf}“ 5fqsf] ;ª\Vof = x 5 .

To;}n] 5fqfsf] ;ª\Vof = x + 3

-s_ ca, 5fq ± 5fqf = hDdf ljBfyL{ ;ª\Vof

cyjf x + (x+3) = 27

cyjf x + x + 3 = 27

cyjf, 2x + 3 = 27 lbOPsf] ;dLs/0f xf] .

cyjf,

cyjf,

cyjf,
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-v_ 2x + 3 = 27 nfO{ xn ubf{,

cyjf, 2x + 3 - 3 = 27 - 3 [b'j}lt/ 3 36fp“bf]

cyjf, 2x = 24

cyjf, 
2

24
2
x2
  [b'j}lt/ 2 n] efu ubf{]

cyjf, x = 12

To;}n] 5fq ;ª\Vof = 12 hgf

5fqfsf] ;ª\Vof = x + 3 = 12 + 3 = 15 hgf

pbfx/0f 5

Pp6f cfotsf] rf}8fO nDafOeGbf 5 cm n] sd 5 . olb kl/ldlt 30cm eP,
-s_ ;f] cfotsf] nDafO / rf}8fO hgfpg] ;dLs/0f n]v .
-v_ ;f] cfotsf]] nDafO / rf}8fO kQf nufpm .
-u_ ;f] cfotsf] If]qkmn slt xf]nf <

;dfwfg

-s_ oxf“ cfotsf] nDjfO (l) =x cm -dfgf}“_
To;}n] rf}8fO (b) = x - 5 x'G5 .
kl/ldlt ( p ) = 30 cm 5 .
ca ;"q  p = 2(l+ b) cg';f/
cyjf 2{x + (x - 5)}  = 30

cyjf 2(x +x - 5) = 30 cyjf, 2(2x - 5) = 30

cyjf, 4x - 10 = 30

cyjf, 2x - 5 = 30 rflxPsf] ;dLs/0f xf] .

-v_ 4x - 10 = 30 nfO{ xn ubf{,

cyjf 4x -10 = 30

cyjf, 4x-10+10 = 30+10 [ b'j}lt/ 10 hf]8\bf ]

cyjf, 4x = 40

cyjf 
4

40
4
x4
 [ b'j}lt/ 4 n] efu ubf{ ]

cyjf, x = 10cm

To;}n] nDafO (l) = x = 10 cm

ca rf}8fO (b) = (x - 5) = (10 - 5 ) cm = 5 cm
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-u_ If]qkmn ( A ) = ?

;"qcg';f/, cfotgsf] If]qkmn (A) = l x b

 = (10 cm) x (5 cm) = 50 cm2

pbfx/0f 6

b'O{ cf]6f j|md};“u cfpg] k"0f{ ;ª\Vofx¿sf] of]ukmn 21 5 eg] tL b'O{ ;ª\Vofx¿ s'g s'g /x]5g\ <
kQf nufpm .

;dfwfg

dfgf}“, Pp6f ;ª\Vof = x eP csf]{ ;ª\Vof = x + 1 x'G5 .

lbPcg';f/ x + (x+1) = 21

cyjf 2x + 1 = 21

cyjf 2x = 21 - 1

cyjf 
2

20
x

cyjf x = 10

ca, Pp6f ;ª\Vof, x = 10

csf]{ ;ª\Vof = x+1 = 10+1 = 11

t;y{ tL b'O{ ;ª\Vofx¿ 10 / 11 x'g\ .

pbfx/0f 7

cfOtdfg tfdfª p;sf] afa'eGbf 22 jif{n] sfG5f] 5 . 5 jif{ klxn] afa'sf] pd]/ p;sf] pd]/eGbf
bf]Aa/ lyof] . ca p;sf] xfnsf] pd]/ kQf nufpm .

;dfwfg

dfgf}“, cfOtdfgsf] xfnsf] pd]/ = x jif{ 5 .

To;}n] afa'sf] pd]/ = x + 22 jif{ x'G5 .

5 jif{ klxn] cfOtdfgsf] pd]/ = (x - 5) jif{

5 jif{ klxn] afa'sf] pd]/ = x +22- 5= x + 17 jif{

ctM 2 (x-5) = 1(x+17)

cyjf, 2x - 10 = x + 17

cyjf, x = 27 jif{

t;y{, cfOtdfgsf] xfnsf] pd]/ = 27 jif{

afa'sf] pd]/ = x + 22 = 27+22 = 49  jif{
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cEof; 24.1

1. tnsf ;dLs/0fx¿ a/fa/L tYo k|of]u u/L xn u/ . pQ/ klg hf“r]/ b]vfpm M

-s_ a + 3 = 15 -v_ x - 7 = 78 -u_ 7m = 8m + 6

-3_ - 8x = 2x - 4 -ª_ y76y
5
3

 -r_1.2 + 6l = -2.1l - 1.2

-5_ 5.7
3
x1x4.5 

2. xn u/ / pQ/ klg hf“r]/ b]vfpm M

-s_ 5 ( p - 10 ) = 10 + 7p -v_ ( 10 - k ) 6 = -8k - 10

-u_ 4 . 3 - 3  ( 4 r - 3) = 0 . 7 ( 6 r - 10 )

-3_ )t2(
2
6)t53(

3
2



3. tnsf egfOx¿ ;To jf c;To s] x'g\, 5'6\ofpm M

-s_ x + 5 = 4 df x rn /flz xf] .

-v_ x - 2  = 5 df 5 / 2 rn /flzx¿ x'g\ .

-u_ y + 10 = 0  b'O{ rno'St ;dLs/0f xf] .

-3_ - 2 + p = 3 Ps rno'St v'nf jfSo xf] .

4. tnsf k|Zgx¿sf] hjfkm n]v M

-s_ a/fa/ lrx\g k|of]u ePsf] / Pp6f dfq rn /flz ePsf] ;dLs/0fnfO{ s] elgG5 <

-v_ Ps rno'St ;dLs/0fsf] cy{ pbfx/0f;lxt n]v .

-u_ a + 2 = 10 df a sf] 3ftfª\s slt x'G5 <

-3_ b + 5 = 9 ;f“rf] jfSo x'gsf nflu b a/fa/ slt x'g'knf{ <

5. Pp6f sIffdf 28 hgf ljBfyL{ /x]5g\ . 5fqfsf] ;ª\Vof 5fqsf] eGbf 4 n] a9L /x]5 eg],

-s_ ;a} ljBfyL{nfO{ hgfpg] Pp6f ;dLs/0f n]v .

-v_ ;dLs/0f xn u/L 5fq 5fqfsf] ;ª\Vof kQf nufpm .

6. Pp6f ljBfnodf hDdf ljBfyL{ ;ª\Vof 555 hgf 5g\ . olb 5fqsf] ;ª\Vof 5fqfsf] eGbf 55

n] a9L eP 5fq / 5fqfsf] jf:tljs ;ª\Vof kQf nufpm .
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7. Pp6f 3/sf] cfotfsf/ cf“ugsf] nDafO, rf}8fOeGbf 2m n] a9L 5 . olb k"/f kl/ldlt 132m

eP,

-s_ ;f] cf“ugsf] rn /flz k|of]u u/L gd'gf lrq agfpm .

-v_ kl/ldlt hgfpg] ;dLs/0f n]v .

-u_ ;f] cf“ugsf] nDafO / rf}8fO kQf nufpm .

-3_ ;f]xL cf“ugsf] If]qkmn klg kQf nufpm .

8. Pp6f If]qkmn 200m2 ePsf] kf6L{ Kofn];sf] nDafO rf}8fOsf] bf]Aa/ /x]5 eg],

-s_ nDafO / rf}8fO kQf nufpm .

-v_ kl/ldlt hgfpg] rn /flz k|of]u ePsf] gd"gf lrq agfpm .

-u_ kl/ldlt hgfpg] ;dLs/0f n]v .

-3_ kl/ldlt lgsfn .

9. Pp6f ljBfnodf cg';Gwfgsf] j|mddf Ps lbgsf] xflh/L clen]v x]l/P5, hDdf ljBfyL{
;ª\Vofsf] b'O{ ltxfO{ ljBfyL{ dfq pkl:yt x'“bf 6 hgf dfq uon ePsf /x]5g\ eg],

-s_ hDdf ljBfyL{ ;ª\Vof hgfpg] ;dLs/0f n]v .

-v_ pkl:yt ePsf ljBfyL{sf] ;ª\Vof kQf nufpm .

10. b'O{ cf]6f j|md};“u cfpg] k"0f{ ;ª\Vofx?sf] of]ukmn 51 5 eg],

-s_ tL ;ª\Vof hgfpg] ;dLs/0f n]v .

-v_ tL ;ª\Vofx¿ slt slt xf]nfg\ <

11. k]Dafn] cfk\mgf] hGd lbgdf ;fyLnfO{ af“8\g b'O{ Kofs]6 rsn]6 lsg]5g\ . Pp6f Kofs]6df hlt
rsn]6 5g\, To;sf] t]Aa/ csf]{ Kofs]6df 5g\ . b'j} Kofs]6sf rsn]6 Ps} 7fpdf hDdf kfbf{
120 rsn]6 eP5g\ eg],

-s_ hDdf rsn]6 hgfpg] ;dLs/0f agfpm .

-v_ k|To]s Kofs]6df slt slt rsn]6 /x]5g\ .

12. Pp6f ;ª\Vof csf]{ ;ª\Vofsf] t]Aa/ 5 . olb b'j}sf] of]ukmn 48 eP,

-s_ b'j} ;ª\Vofsf] of]ukmn hgfpg] ;dLs/0f n]v .

-v_ tL b'O{ ;ª\Vof slt slt xf]nfg\ <

13. Pp6f cfotsf/ ?dfnsf] rf}8fO, nDafOeGbf 10cm sd /x]5 . olb kl/ldlt 110cm eP,

-s_ kl/ldlt hgfpg] ;dLs/0f n]v .

-v_ nDafO / rf}8fO kQf nufpm .

14. dfly k|Zg g+= 1 b]lv 7 ;Dd lbOP h:t} Pp6f÷Pp6f ;d:of agfpm . ;fyLx¿;“u 5nkmn
u/L ;dfwfg u/ .
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24.2 c;dfgtfnfO{ ;ª\Vof /]vfdf b]vfpg]
(Representation of Inequality in Number)

tnsf] lj|mofsnfk x]/ / 5nkmn u/ M

-s_ olb a / b b'O{ cf]6f k"0ff{ª\s x'g\ eg] a / b lardf s] s] ul0ftLo ;DaGw x'g ;S5 <

ls t a / b a/fa/ x'G5 ls t a / b a/fa/ x'“b}g . a / b a/fa/ x'“b}g eg] ls t a > b x'G5
ls a < b x'G5 . s'g} k"0ff{ª\s 3 lncf}“, ca eg t 3 eGbf 7'nf slt ;ª\Vof x'g ;S5g\ <

4 > 3, 5> 3

6> 3, 10 > 3

x > 3

-v_ x > 3 nfO{ ;ª\Vof /]vfdf b]vfpm M

3 eGbf 7'nf ;ª\VofnfO{ x n] lsg hgfOP xf]nf < x rn /flz ePsf] / 3 eGbf 7'nf w]/} ;ª\Vof
ePsfn] x > 3 n]lvPsf] xf] . oxf“ x > 3 df 3 eGbf 7'nf ;ª\Vofx¿ dfq kg]{ ePsfn] 3 df yf]Knf]
(O) dfq nufOPsf] 5 .

-u_ x > 3 / x < 3 nfO{ ;ª\Vof /]vfdf b]vfpm .

oxf“ x > 3 eg]sf] x rn /flz 3 jf 3 eGbf 7'nf] 5 eGg] a'emfp“5 . To:t}, x < 3 eg]sf] x
rn /fzL 3 jf 3 eGbf ;fgf] eGg] a'emfp“5 . tnsf] ;ª\Vof /]vfdf x]/f}“ .

x > 3 df 3 klg kg]{ ePsfn] ;ª\Vof /]vfsf] 3 nfO{ uf]nf] yf]Knf nufO{ /ª\ufOPsf] xf] .

x < 3 df 3 klg kg]{ ePsfn] ;ª\Vof /]vfdf 3 nfO{ uf]nf] yf]Knf nufO{ /ª\ufOPsf] xf] .

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

x>3

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

x>3

-4 -3 -2 -1 0 1 2 3 4 5 6

x<3
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dxTTjk"0f{ tYox¿

-s_ olb a / b b'O{ cf]6f k"0ff{ª\s x'g\ / h;df a > b / c csf]{ k"0ff{ª\s xf] eg] –
hf]8 tYo M ( a + c) > (b + c)

36fp tYo M (a - c) > (b- c)

u'0fg tYo M ac > bc hxf“ c wgfTds 5 .

efu tYo M 0c,
c
b

c
a

 hxf“ c wgfTds 5 .

ac < bc hxf“ c C0ffTds 5 .

0 c
c
b

c
a hxf“ c C0ffTds 5 .

-l6«sf]6f]dL (trichotomy)sf] < jf > lrx\g ;dfj]z ePsf] ul0ftLo jfSosf] b'j}lt/ C0ffTds
k"0ff{ª\sn] u'0fg jf efu ubf{ jfSodf ePsf lrx\gx¿ (< jf >) ablnG5g\ ._

-v_ olb b'O{cf]6f k"0ff{ª\s a / b df a = b 5 / csf]{ s'g} k"0ff{ª\s c 5 eg] –
(a + c) = (b + c) -a/fa/L of]u tYo_
(a - c) = (b - c) -a/fa/L 36fp tYo_
ac = bc -a/fa/L u'0fg tYo_

c
b

c
a
   hxf“ 0c -a/fa/L efu tYo_

pbfx/0f 1

x+ 1 > 3 nfO{ xn u/L ;ª\Vof /]vfdf b]vfpm M

;dfwfg

oxf“ x + 1 > 3 5 . ca b'j}lt/ 1 nfO{ 36fp“bf,

x+1 -1>3 - 1

or, x > 2

;ª\Vof /]vfdf b]vfp“bf

pbfx/0f 2

2x - 3 < - 7 nfO{ xn u/ / ;ª\Vof /]vfdf b]vfpm M

;dfwfg

oxf“, 2x - 3 < - 7 5 . -b'j}lt/ +3 hf]8\bf_

x>2
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cyjf, 2x 3 + 3 < - 7 + 3

cyfj, 4x2 

cyjf, x < 
2
4



cyjf, x < - 2

ca, ;ª\Vof /]vfdf b]vfp“bf

pbfx/0f 3

tn lbOPsf] ;ª\Vof /]vfsf cfwf/df c;dfgtf n]v M

-s_

-v_

-u_

;dfwfg

oxf“ -s_ df 0 df dfq uf]nf] nufOPsf] 5 t/ uf]nf] g/ª\ufOPsfn] 0 To; c;dfgtfdf kb{}g . ca
o; ;ª\Vof /]vfdf 0 eGbf bfof“lt/ Arrow lbOPsfn] 0 eGbf 7'nf ;ª\Vof kb{5g\ . To;}n] o;nfO{
c;dfgtf lrx\g k|of]u ubf{ x>0 n]lvG5 .

oxf“ -v_ df 2  df uf]nf] nufO{ /ª\ufOsfn] 2 klg c;dfgtfdf k5{ . 2 eGbf afof“lt/ Arrow

nufOPsfn] 2 / 2  eGbf ;fgf ;ª\Vofx¿ To; c;dfgtfdf kb{5g\ .

To;}n] x< 2 x'G5 .

To:t} -u_ df -3 df uf]nf] nufO{ /ª\ufOsfn] -3 / -3 eGbf 7'nf ;ª\Vofx¿ To; c;dfgtfdf kb{5g\ .

To;}n] x > -3 x'G5 .

-5 -4 -3 -2 -1 0 1 2 3 4 5

x < - 2

-4 -3 -2 -1 0 1 2 3 4

-4 -3 -2 -1 0 1 2 3 4

-4 -3 -2 -1 0 1 2 3 4
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cEof; 24.2

1. tnsf k|To]s c;dfgtfnfO{ 5'6\6f5'6\6} ;ª\Vof /]vf agfO{ ;ª\Vof /]vfdf /ª nufO{ b]vfpm M

-s_ x>1 -v_ x<-2 -u_ x > 5 -3_ x < -4 -ª_ x + 5 > -1

-r_ x - 3 < 6 -5_ 2x + 5 > -1 -h_ 5x + 3 < 18 -em_ 3x + 2 > x + 6

-`_ 2x-5 > - x + 10

2. tn lbOPsf l6«sf]6f]dL (trichotomy) sf lgodcg';f/ tnsf egfOx¿ l7s jf a]l7s s] x'g\,

5'6\ofpm M

2, 3 / -4 k"0ff{ª\sx¿ x'g\ eg],

-s_ 2 + (-4) = 3 + (-4) -v_ 2x (-4) = 3x (-4) -u_ 2 + (-4) > 3 + ( -4)

-3_ 2 + (-4) <3 + (-4) -ª_ 2-(-4)>3-(-4) -r_ 2x(-4) > 3x(-4)

-5_ 2x(-4) < 3x(-4) -h_ 2÷(-4) > 3÷ (-4)

3. tn lbOPsf ;ª\Vof /]vfsf cfwf/df c;dfgtf n]v M

-s_

-v_

-u_

  -3_

-5 -4 -3 -2 -1 0 1 2 3 4 5

-5 -4 -3 -2 -1 0 1 2 3 4 5

-5 -4 -3 -2 -1 0 1 2 3 4 5

-5 -4 -3 -2 -1 0 1 2 3 4 5
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lgsfNof] . oxf“ Input = {0.1, 2, 3} / Output = {3, 4, 5, 6} x'G5 .

oxf“ s] k|lj|mofn] ubf{ d]l;gn] Inputs (0, 1, 2, 3 ) nfO{ Outputs (3, 4, 5, 6) agfP xf]nf <

oxf“, d]l;gn] u/]sf] sfo{ x]/f}“ M

0+3 = 3
1+3 = 4
2+3 = 5
3+3 = 6

;a} Input df 3 hf]8\bf output cfp“5 . oxL hf]8\g] lj|mofnfO{ d]l;gsf] k|lj|mof elgG5 . d]l;gdf
/fv]sf] cª\snfO{ nufgL (input) elgG5 . d]l;gn] lbOPsf] cª\snfO{ pTkfbg (output) elgG5 .

dflysf] lj|mofsnfkdf (input) nfO{ x n] hgfpg] xf] eg] pTkfbg (output) nfO{ y n] hgfcf}“ .

ca b'O{ rno'St ;dLs/0f

ca, y = x + 3 x'G5, hxf“ x / y b'j} rn /fzL x'g\ .

dflysf] lj|mofsnfknfO{ tflnsf agfP/ klg b]vfpg ;lsG5 . h:t} M

x 0 1 2 3

y 3 4 5 6

To:t} dflysf] lj|mofsnfknfO{ Arrow lrx\g lbP/
b'O{ ;d"x input nfO{ x / output nfO{ y agfP/
klg b]vfpg ;lsG5 . h:t} M

24.3 kmng oGqaf6 b'O{ rno'St /]vLo ;dLs/0fdf rn /flzsf] ;DaGw
(Relation of Simultaneous Equaiton in Two Variables from Function Machine)

tnsf lj|mofsnfkx¿ cWoog u/L 5nkmn u/ M

-s_ tn lbOPsf] d]l;gdf 0 /fVbf d]l;gn] +3 agfP/ lgsfNof] . To:t} 1, 2, 3 /fVbf qmdzM 4, 5, 6

(0,1,2,3)

(3,4,5,6)

+3

Process

yx
y = x+3

0 3

1 4
2 5
3 6
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pbfx/0f 1

lrqdf b]vfOPsf] kmng oGqdf output s] x'G5 <

;dfwfg

oxf“, Input df 2, 3, 4 5g\ .

d]l;gn] 2 u'0ff jf x 2 agfP/ output lbG5 .

2 nfO{ 2 n] u'0ff ubf{ 4 x'G5 . To;}n] 2 sf] output 4 x'G5 . 3 sf] output 3x2 = 6 x'G5 .

4 sf] output 4x2 = 8 x'G5 . ctM output x¿ 4, 6, 8 x'g\ .

pbfx/0f 2

tn lbOPsf] Arrow lrqaf6 kmng oGqsf] k|lj|mofnfO{ x / y sf] ;DaGwsf] ¿kdf n]v .

;dfwfg M oxf“, Input 2 lb“bf output 5 aGof] .

To:t} Input 3 ubf{ output 8 aGof]

logLx¿larsf] ;DaGw x]/f}“,

5 = 2 x 3 - 1
8 = 3 x 3 -1

14 = 5 x 3 - 1

;a} Input x¿nfO{ 3 n] u'0fg u/]/ 1 36fOPsf] 5 .

To;}n], y =3x - 1 x'G5 .

cEof; 24.3

1. tnsf k|To]s kmng oGqdf 1 b]lv 5 ;Ddsf ;ª\Vofx¿ /fVbf cfpg] k|ltkmn (output) nfO{

tflnsf agfO{ JoSt u/ M

(2,3,4)

(4,6,8)

Process
× 2

x    y

2 5

3 8

5 14

Process
+5

Process
x3

Process
x7

-s_

(y) (y) (y)

(x) -v_ (x) (x)
-u_
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2. k|Zg g+= 1 df Input u/]sf] ;ª\VofnfO{ x / k|ltkmn (output) nfO{ y dfg]/ x / y larsf] ;DaGw
ul0ftLo efiffdf n]v]/ b]vfpm .

3. k|Zg g+= 1 sf] ;DaGwnfO{ Arrow lrq lvr]/ b]vfpm .

4. Input / output sf] cfwf/df vfnL 7fp“df ldNg] ;ª\Vof /fv M

-s_ Inputs 1 2 3 4 5 8 10 15

Outputs 3 4 5 6 ? ? 12 ?

-v_ Inputs 2 3 4 6 9 12

Outputs 0 1 2 ? ? 10

-u_ Inputs 4 5 6 1 2 3 9 10

Outputs 8 10 12 ? ? ? 18 ?

-3_ Inputs 2 3 4 6 5 7

Outputs 7 10 13 ? ? ?

-ª_ Inputs 1 2 3 ? 5 ? 7 8

Outputs 4 8 12 16 20 24 28 ?

5. lbOPsf] ;DaGwdf 1 b]lv 5 ;Ddsf ;ª\Vof Input (x) u/L cfpg] output (y) kQf nufpm M

-s_ y = x + 1 -v_ y = x + 4 -u_ y = x + 7 -3_ y = 3x -ª_ y = 4x

-r_ y = 2x + 3 -5_ y = 4x + 1 -h_ y = 5x - 2

Process
x2

Process
x3+2

Process
x4-1

(y)

(x)(x)

(y)

(x)

(y)

-3_ -ª_ -r_
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O

C(2,5)A(-2,4)

B(-3,-3)
D(3,-5)

O

24.4 b'O{ rno'St /]vLo ;dLs/0fsf] n]vflrq
(Graph of Simultaneous Equation in Two Variables.)

tnsf lj|mofsnfk cWoog u/L 5nkmn u/ M

1. rt'yf{+zx¿ (Qudrants)
lbOPsf] lrqdf XOX' / YOY' cfk;df nDa x'g]
u/L O laGb'df sfl6Psf 5g\ .

XOX' nfO{ X- cIf elgG5 eg] YOY' nfO{ Y- cIf
elgG5 . XOX' / YOY' sfl6Psf] laGb' O nfO{ pb\ud
laGb' elgG5 .

2. j|mdhf]8f (Orderd of Pairs)
laGb' (3,4) nfO{ n]vflrqdf b]vfp“bf,

pb\ud laGb'af6 X- cIflt/ t];|f] b'/L / Y- cIflt/ 7f8f]
b'/L hgfpg] s'g} laGb' A sf] hf]8LnfO{ A(x,y) sf] ¿kdf
b ] lv G5 .  A(x,y) nfO {  j | mdhf ]8 f e lgG5 .
h:t} M laGb' A pb\ud laGb'af6 X- cIfsf] bfof“ (+3)

PsfO / Y- cIfsf] 7f8f] /]vfdf (+4) PsfO b'/Ldf
k5{g\ eg] o;nfO{ A(3,4) n]lvG5 .

OX df 3 PsfO pb\ud laGb'af6 bfof“ / OX df 4
PsfO 7f8f] nDa x'g] /]vf OY sf] laGb' g}
xfdLnfO{ rflxPsf] laGb' xf] .

O

A (x,y) = (3,4)

pbfx/0f 1

laGb'x¿ (2,5), (-2, 4), (-3,-3) / (3,-5) nfO{

n]vflrqdf b]vfpm M

dflysf] n]vflrqdf,

-s_ (-2, 4) nfO{ n]vflrqdf b]vfp“bf
OX' -2 PsfO afof“df hfpm / ToxL“af6 4

XX' / YY' n] cfk;df af“8\bf rf/cf]6f rt'yf{+zx¿ aG5 .

XOY nfO{ klxnf] rt'yf{+z elgG5 .

X'OY nfO{ bf];|f] rt'yf{+z elgG5 .

X'OY' nfO{ t];|f] rt'yf{+z elgG5 .

Y'OX nfO{ rf}yf] rt'yf{+z elgG5 .
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PsfO 7f8f] OY ;“u ;dfgfGt/ agfO{ hfpm . To; laGb'nfO{ A gfd b]pm .

-v_ (-3, -3) df klg -3 PsfO afof“ OX' df hfpm . To;kl5 -3 PsfO tn hfpm . To; laGb'nfO{ B
gfd b]pm .

-u_ laGb' (2,5) df klg 2 PsfO pb\ud laGb'af6 bfof“ OX lt/ hfpm . 5 PsfO 7f8f] hfpm / To;
laGb'nfO{ C gfd b]pm .

-3_ laGb' (3, -5) df klg 3 PsfO pb\ud laGb'af6 bfof“ OX lt/ hfpm . -5 PsfO tn OY' lt/ hfpm
/ To; laGb'nfO{ D gfd b]pm .

pbfx/0f 2

n]vflrqdf lbOPsf] laGb'x¿ A, B, C / D sf] lgb]{zfª\s kQf nufpm M

-s_ pb\ud laGb' O af6 XX' sf] bfof“ laGb' A ;Ddsf] b'/L 1 PsfO / pb\ud laGb'af6 laGb' A sf]
YY' sf] 7f8f] /]vf;Ddsf] b'/L 2 PsfO 5 . To;}n] laGb' A sf] lgb]{zfª\s A(x,y) = A(1,2)

x'G5 .

-v_ ‘s’ df h:t} u/L laGb' B sf] lgb]{zfª\s B(x,y) = B(-3, 4) x'G5 .

-u_ To;} u/L C laGb'sf] lgb]{zfª\s C(x,y) = C(-2,-5) x'G5 .

-3_ To;} u/L laGb' D sf] lgb]{zfª\s D(x,y) = D(3,-3) x'G5 .

A

B

O

C
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3. b'O{ rno'St /]vLo ;dLs/0fsf] n]vflrq

(Graph of Simultaneous Equation in Two Variables)

tnsf] lj|mofsnfk cWoog u/L 5nkmn u/ M

dfgf}“ s'g} b'O{ rno'St ;dLs/0f y = x + 1 5 .

-s_ o;af6 x / y sf dfgx¿sf] tflnsf agfpm M

x 0 1 2 3 4

y 1 2 3 4 5

oxf“ x sf] ;b:odf 1 hf]8\bf y sf] ;b:o cfp“5 .

;d"x x df h'g;'s} cª\s /fVg ;lsG5 t/ x sf] ;d"x g} lbOPsf] 5 eg] ToxL ;d"xsf ;b:o dfq
/fVg'k5{ . To;}n] ;d"x y sf
;b:o ;d"x x df ePsf ;b:odf
lge{/ ub{5g\ .

ctM ;d'x X sf ;b:onfO{ :jtGq
rn /f lz (independent

variables) / ;d"x Y sf ;b:onfO{
k/fwLg rn /flz (dependent

variables) elgG5 .

ca, y = x + 1 ;DaGwdf, x sf]
dfg 0 /fVbf y sf] dfg 1 x'G5 .

oxf“, y sf] dfg 1 x'g klxnf x

sf] dfg 0 x'g'k5{ . cGoyf y sf]
dfg 1 x'g ;Sb}gg\ .

dflysf] tflnsfaf6 ag]sf j|mdhf]8fx¿ j|mdzM n]v M (0,1),  (1,2), (2,3), (3,4), (4,5) x''g\ .

(0,1) (1,2)
(2,3)

(3,4) (4,5)

O

-v_ dflysf j|mdhf]8fnfO{ n]vflrqdf k|:t't u/]/ b]vfpm .

pbfx/0f 3

y = 2x ;DaGwnfO{ input (x) 0 b]lv 4 ;Dd /fvL output (y) lgsfNbf aGg] j|mdhf]8fnfO{ n]vflrqdf
b]vfpm .

;dfwfg oxf“ y= 2x nfO{ tflnsf agfpm M

x 0 1 2 3 4

y 0 2 4 6 8
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D

C

E

F

G
I

H

J

A

B

cEof; 24.4

1. tnsf laGb'x¿nfO{ n]vflrqdf b]vfpm M

-s_ A(3,2) -v_ B(-2,3) -u_ C(-5,2) -3_ D(-3,-4) -ª_ E(-6,-1)

-r_ F(0,6) -5_ G(-5,0) -h_ H(5,-2) -em_ I(4,1) -`_ J(6,-6)

2. tn n]vflrqdf lbOPsf laGb'x¿sf lgb]{zfª\s kQf nufpm M

(4,8)
(3,6)

(2,4)

(1,2)

pSt tflnsfnfO{ n]vflrqdf b]vfp“bf,

3. tnsf ;DaGwdf input     (x) 0 b]lv 5 ;Dd /fvL n]vflrqdf k|:t't u/ M

-s_ y = x + 3 -v_ y = x - 2 -u_ y = 2x -3_ y = 3x

-ª_ y = 2x + 1 -r_ y = 3x - 1 -5_ y = 2x -3 -h_ y = 2x + 3

-em_ y = x + 8 -`_ y = 4x - 1
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pQ/dfnf

cEof; 1.1

;a} pQ/ lzIfsnfO{ b]vfpm .

cEof; 1.2

;a} pQ/ lzIfsnfO{ b]vfpm .

cEof; 1.3

;a} pQ/ lzIfsnfO{ b]vfpm .

cEof; 1.4

1. -s_ a = 1200, x =600, y = 1200 -v_ x =450, y = 300 -u_ x = 200,

-3_ x = 450, a = 450, z = 450, y = 1350

2. pQ/ lzIfsnfO{ b]vfpm .

cEof; 2.1

pQ/ lzIfsnfO{ b]vfpm .

cEof; 2.2

1. -s_ x'G5g\ -v_ x'“b}gg\ -u_ x“'b}gg\ -3_ ldNb}gg\

2. -s_ ;Dd'v e'hfx¿ a/fa/ x'G5g\ . -v_ ljs0f{x¿ cfk;df ;dlåeflht x'G5g\ .

3. pQ/ lzIfsnfO{ b]vfpm .4.  pQ/ lzIfsnfO{ b]vfpm . 5.   pQ/ lzIfsnfO{ b]vfpm .

cEof; 2.3

pQ/ lzIfsnfO{ b]vfpm .

cEof; 2. 4

1. -s_ 600 -v_ 900 -u_ 1080 -3_ 1200 -ª_ 1350 -r_ 1400 -5_ 1440 -h_ 1500

2. -s_1200 -v_ 900 -u_ 720 -3_  600 -ª_  450 -r_ 400 -5_ 360 -h_ 300

3. -s_ 500 -v_ 1130 -u_ 850 -3_ 2350 -ª_ 720 -r_1100 -5_ 1100 -h_ 980

-em_ 600

4. -s_ 1800 -v_ 1200 -u_ 1200 -3_ 600 -ª_ 600 -r_ 5

-5_ aflx/L sf]0f = leqL cgf;Gg sf]0fsf] of]u -h_ Y + Z -em_ QYZ ;“u
cEof; 3.1

-s_ 1. ;d¿k 5 2. ;d¿k 5 3. 5}gg\ 4. 5g\ 5. 5}gg\ 6. 5g\ 7. 5}gg\

-v_ 1. 5g\ 2. 5}gg\ 3. 5g\ 4. 5}gg\ 5. 5g\ 6. 5}gg\  7. 5g\ 8. 5g\

-u_ pQ/ lzIfsnfO{ b]vfpm . -3_ pQ/ lzIfsnfO{ b]vfpm . -ª_ pQ/ lzIfsnfO{ b]vfpm .

-r_ 1. x'“b}gg\ 2. x'G5g\   3. x'G5g\ 4. x'“b}gg\ 5. x'“b}gg\ 6. x“b}gg\

-5_ lzIfsnfO{ b]vfpm .

cEof; 4.1

1. pQ/ lzIfsnfO{ b]vfpm .
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2.   pQ/ lzIfsnfO{ b]vfpm .

3. j[Ttsf] s]Gb| laGb'b]lv kl/lw;Ddsf] b'/LnfO{ cw{Jof; elgG5 . lrq lzIfsnfO{ b]vfpm .

4. j[Ttsf] cw{Jof; eg]sf] s]Gb|laGb'b]lv kl/lw;Ddsf] b'/L jf nDafO xf] eg] Jof; eg]sf] s]Gb|laGb' eP/ hfg] hLjf
xf] . lrq lzIfsnfO{ b]vfpm . j[Ttsf] Jof; ;w}“ cw{Jof;sf] bf]Aa/ x'G5 .

5. hLjf kl/lwsf s'g} b'O{ laGb'x¿ hf]8\g] /]vf xf] t/ cw{Jof; j[Ttsf] s]Gb|laGb'b]lv kl/lw;Ddsf] b'/L xf] . lrq
lzIfsnfO{ b]vfpm .

6. ;a} hLjf Jof; x'g ;Sb}gg\ . j[Ttsf] s]Gb|laGb' eP/ hfg] hLjf dfq Jof; x'G5 .

7. pQ/ lzIfsnfO{ b]vfpm . k|of]ufTds sfo{ lzIfsnfO{ b]vfpm .

cEof; 5.1

pQ/ lzIfsnfO{ b]vfpm .

cEof; 6.1

1. A(-5, 8) , B(-5, -5) , C(7, -5), D(-2 , 0) , E(4, 0), F(-5,-8)

2. lqe'h M A(3, 4) , B(-1, -2) , C(4, -2),

cfot M D(-3, -6) , E(-3, -9) F(4, -9), G(4, -6)

ju{ M P(-9, 4), Q(-9, -3), R(-3,-3), S(-3,-4)\

3. pQ/ lzIfsnfO{ b]vfpm .

4. pQ/ lzIfsnfO{ b]vfpm .

cEof; 6.2

1. pQ/ lzIfsnfO{ b]vfpm .    2.  E / P, A / S, G / H  tyf Q / B3. Q / G, F / H, R / E, B / S

4. n]vflrq lzIfsnfO{ b]vfpm . -s_ lqe'h     -v_ cfot  -u_ g]kfnsf] /fli6«o emG8f

5. -s_ R (2,0) -v_ PQ = 10 PsfO

6. -s_ n]vflrq lzIfsnfO{ b]vfpm -v_ n]vflrq lzIfsnfO{ b]vfpm, laGb' J sf] lgb]{zfª\s J(5, 5) x'G5 .

cEof; 7.1

1. pQ/ lzIfsnfO{ b]vfpm .

2. -s_ 52cm -v_ 72cm -u_ 258cm -3_ 16m

3. -s_ 28m -v_ 224cm 4. 56.25cm 5.  286cm               6. 120m
7. -s_ 20m -v_ 160m

8. -s_ 88m -v_ 352m

9. pQ/ lzIfsnfO{ b]vfpm .

cEof; 7.2

1. -s_ 103cm2 -v_ 661.5cm2 -u_ 20cm2 -3_ 9cm2

2. -s_ 102cm2 -v_ 170.12cm2

3. -s_ 216cm2 -v_ 73.5cm2 -u_ 864cm2

4. -s_ l = 12cm -v_ h= 6.73cm
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5. -s_ 10cm -v_ 30cm

6. -s_ 0.5m -v_ 0.75m2

7. -s_ 50650cm2 -v_ 10625cm2

8= -s_ pQ/ lzIfsnfO{ b]vfpm . -v_ 1032cm2 -u_ 180cm2 -3_ 852cm

9. -s_ 10cm -v_ 412cm2

cEof; 8.1

pQ/ lzIfsnfO{ b]vfpm .

cEof; 8.2

1. -s_ 360°  -v_ 180° -u_ 90° -3_ 120° -ª_ 270°

2. -s_ 15 ldg]6 36L  -v_ 30 ldg]6 a9L -u_ 1 306f 36L -3_ 3 306f a9L -ª_ 45 ;]s]G8 36L

3. pQ/ lzIfsnfO{ b]vfpm .

4. pQ/ lzIfsnfO{ b]vfpm .

cEof; 8.3

pQ/ lzIfsnfO{ b]vfpm .

cEof; 9.1

1. -s_ >]0fL 2 -v_ >]0fL 3 -u_ ;dldlt gx'g] -3_ >]0fL 4 -ª_ >]0fL 6

-r_ >]0fL 2 -5_ >]0fL 4 -h_ >]0fL 2 -em_ >]0fL 3  -`_ >]0fL 6

2. kl/j|md0fx¿ lzIfsnfO{ b]vfpm . -s_ >]0fL 1  -v_ >]0fL 1  -u_ >]0fL 1  -3_ >]0fL 2  -ª_ >]0fL 2 -r_ >]0fL 2

3. /]vLo ;dldlt lzIfsnfO{ b]vfpm . -s_ >]0fL 1  -v_ >]0fL 2  -u_ >]0fL 2  -3_ >]0fL 2

cEof; 9.2

1. ax'e'hsf 9f“rfx¿ lzIfsnfO{ b]vfpm .

2. -s_ lqe'h  -v_ lqe'h / ;dfgfGt/ rt'e'{h  -u_ lqe'h, ju{ / if6\e'h  -3_ lqe'h, if6\e'h, ;dnDa rte'{+h
-ª_ lqe'h, ju{ / if6\e'h

3. lzIfsnfO{ b]vfpm . 4.  lzIfsnfO{ b]vfpm .  5.  lzIfsnfO{ b]vfpm .  6. 3 k|sf/sf . kl/efiff / pbfx/0f
lzIfsnfO{ b]vfpm .  7.  lzIfsnfO{ b]vfpm .

cEof; 10.1

1. -s_ klZrd -v_ blIf0f klZrd -u_ ldNb}g . -3_ pQ/ lzIfsnfO{ b]vfpm .

2. -s_ pQ/ klZrd -v_ k"j{ blIf0f -u_ blIf0f klZrd -3_ pQ/ k"j{ -ª_ pQ/ lzIfsnfO{ b]vfpm .

3. -s_ pQ/ -v_ k"j{ blIf0f -u_ klZrd -3_ pQ/ k"j{

4. pQ/ lzIfsnfO{ b]vfpm .

cEof; 10.2

1. lrq lzIfsnfO{ b]vfpm .  2.  lrq lzIfsnfO{ b]vfpm .

3. 180 m 4. 52.5 m 5.  3.75 m

6. pQ/ lzIfsnfO{ b]vfpm .
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cEof; 11.1

1. pQ/ lzIfsnfO{ b]vfpm .

2. U = {30 ;Ddsf k"0f{ ;ª\Vofx¿sf] ;d"x}

3. U = {12 ;Ddsf k|fs[lts ;ª\Vofx¿sf] ;d"x}

cEof; 11.2

1. -s_ b]lv -3_ ;Dd pQ/ lzIfsnfO{ b]vfpm . -ª_ 64 cf]6f

2. b]lv 6. ;Dd pQ/ lzIfsnfO{ b]vfpm .  7. pQ/ lzIfsnfO{ b]vfpm .

pk;d"xsf] ;ª\Vof = 2n

cEof; 11.3

1. pQ/ lzIfsnfO{ b]vfpm .

2. e]g lrq lzIfsnfO{ b]vfpm .

3. pQ/ lzIfsnfO{ b]vfpm .

cEof; 11.4

1. -s_ A / B  cnlUuPsf ;d"xx¿ -v_ A / C cnlUuPsf ;d"xx¿

-u_ B / C vlK6Psf ;d"xx¿ -3_ A / D vlK6Psf ;d"xx¿

-ª_ A / E vlK6Psf ;d"xx¿ -r_ B / D vlK6Psf ;d"xx¿

-5_ B / E vlK6Psf ;d"xx¿ -h_ C / D vlK6Psf ;d"xx¿

-em_ C / E vlK6Psf ;d"xx¿

2. -s_ B = [ 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11 ]

-v_ C = [ 0, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 }

-u_ D = { 1, 3, 5, 7, 9 } -3_ E = {  1, 2, 5, 10 }

-ª_ -c_ vlK6Psf  =  B  / C, B / D, B / E, C / E -cf_ cnlUuPsf = C / D

3. pQ/ lzIfsnfO{ b]vfpm .

cEof; 11.5

1. e]g lrq lzIfsnfO{ b]vfpm .

2. -s_ U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}, A = {2, 4, 6, 8,10,12},   B = {1, 3, 5, 7, 9, 11}

-v_ -c_ A U B = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

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

-O_ B U B  = {1, 3, 5, 7, 9, 11}

-O{_ A U A = {2, 4, 6, 8, 10, 12}

-u_ k|dfl0ft u/]/ lzIfsnfO{ b]vfpm .

3. -s_ e]g lrq lzIfsnfO{ b]vfpm .

-v_ k|dfl0ft u/]/ lzIfsnfO{ b]vfpm .

4. -s_ M = {1, 2, 4, 8} -v_ e]g lrq lzIfsnfO{ b]vfpm . -u_ M U N = {1, 2, 4, 8 }

-3_ ;lsG5 . k|dfl0ft u/]/ lzIfsnfO{ b]vfpm .
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5. -s_ e]g lrq lzIfsnfO{ b]vfpm .

-v_ ;lsG5 . k|dfl0ft u/]/ lzIfsnfO{ b]vfpm .

cEof; 11.6

1. -s_ A ∩ B = { d, e, f, }    -v_ B ∩ A = { d, e, f, }       -u_ A ∩ A  = { a, b, c, d, e, f }

-3_ U ∩ A = { a, b, c, d, e, f } -ª_ U ∩ B = { d, e, f, g, h , i }

2. -s_ A ∩ B = { 1, 2, 3 } e]g lrq lzIfsnfO{ b]vfpm .

3. -s_ A ∩ B = { 3, 9 }  -v_ B ∩ C = { 6 }       -u_ A ∩ C  = { } e]g lrq lzIfsnfO{ b]vfpm .

4. P ∩ Q = { a, b, c } e]g lrq lzIfsnfO{ b]vfpm .

5. -s_ e]g lrq lzIfsnfO{ b]vfpm .  -v_ M ∩ N = { 2, 4, 8 } -u_ ;lsG5 . k|dfl0ft

u/]/ lzIfsnfO{ b]vfpm .

cEof; 12.1

-s_ 1. 8 2. 14 3. 18 4. 20 5. 35 6. 54

7. 75 8. 108 9. 143 10. 196 11. 168 12. 125

-v_ 1. 64 2.  144   3. 225  4. 361  5.  625  6.   5929  7. 9025  8. 10000

 9.  42025  10.  250000

-u_ 1. 13 2. 25 3. 48 4. 94 5. 99 6. 105 7. 309 8. 408 9. 804 10. 1012

-3_ 1. 
13
12

2. 
32
25

3. 
54
35

4.  
45
46

5. 
27
80

-ª_ 1. 400m2 2. 25m

cEof; 12.2

1. -s_ 216 -v_ 1331 -u_ 2197 -3_ 3375 -ª_ 5832

-r_ 13824  -5_ 27000 -h_ 91,125 -em_ 5,12,000 -`_ 10,00,000

2. -s_ 2 -v_ 5 -u_ 7 -3_ 10 -ª_ 15

3. 1728m3 4. 91,125m3 5. 15,625m3 6. 16m 7. 40m

cEof; 12.3

1. -s_ 3 -v_ 2 -u_ 3 -3_ 3 -ª_ 6 -r_ 9 -5_ 7 -h_ 4 -em_ 5 -`_ 2

2. -s_ 6 -v_ 6 -u_ 10 -3_ 5 -ª_ 16 -r_ 12 -5_ 18 -h_ 3 -em_ 5

3. 9 4.  25  hgf ljBfyL{, 5 cf]6f ;'Gtnf, 6 cf]6f df};d / 9 cf]6f cDaf 5.  10 hgf, 8 cf]6f sDan, 9
:jL6/ / 12 Kofs]6  6. 12

cEof; 12.4

1. -s_ 144 -v_ 60 -u_ 144 -3_ 245 -ª_ 300 -r_ 600

    -5_ 168 -h_ 216 -em_ 44520 -`_ 1200     2. 720 3. 7560 cm 4. 75
 5. 185 6.  lzIfsnfO{ b]vfpm .
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cEof; 12.5

1. -s_ 10112 -v_ 110012 -u_ 10011112 -3_ 11010002 -ª_ 111110102

-r_ 1011011102

2. -s_ 3 -v_ 5 -u_ 7 -3_ 21 -ª_ 25 -r_ 31 -5_ 51 -h_ 32 -em_ 67 -`_ 121

3. -s_ 415 -v_ 2105 -u_ 4225 -3_ 101005 -ª_ 140035 -r_ 1041005

4. -s_ 11 -v_ 19 -u_ 38 -3_ 98 -ª_ 283  -r_ 194

cEof; 13.1

1. ;ª\Vof /]vf lzIfsnfO{ b]vfpm .

1. -s_ (+7) -v_ (+3) -u_ (-3) -3_ (-7) -ª_ (-8) -r_ (+4) -5_ (+8)  -h_ (+2)  -em_ (+2)      -`_ -2
2. -s_ (+5), (-15) -v_ (+7, -13) -u_ (+10), (-10) -3_ (+14), (-6) -ª_ (+17), (-3)

-r_ (20), 0

3. -s_ (-4) -v_ (-1) -u_ (+3) -3_ (+5) -ª_ 0 -r_ (-7)

4. -s_ 6 -v_ 4 -u_ 10 -3_ 3 -ª_ 5 -r_ 7

5. -s_ 13 -v_ 7 -u_ -6 -3_ 4 -ª_ 8 -r_ 0 -5_ -11 -h_ -30

6. -s_ (+49) -v_ 0 -u_ (+30) -3_ (+41) -ª_ (-32)

7. (-50)      8. (-15)  9. gfkmf ?= 71     10. 266km.      11. -296      12. -s_ +47  -v_ +108

13. -s_ (-7) -v_ (+7) 14. -s_ -27   -v_ -40

cEof; 13.2

1. -s_ (+25) -v_ (-40) -u_ (-56) -3_ (+72) -ª_ (+120)

-r_ (-336) -5_ (-192) -h_ (-140) -em_ (+144) -`_ (-480)

2. -s= (+210) -v_ (+105) -u_ (-27) -3_ (-120) -ª_ (-336)

3. -s= (+72) -v_ (-150) -u_ (-126) -3_ (+180) -ª_ (+288)

4. -s_ (+5) -v_ (-5) -u_ (-8) -3_ (-5) -ª_ (+5) -r_ (+6)

5.   (+7)    6. (+12) 7. (-16)   8. (+8) 9. (-15) 10. (+4)

cEof; 13.3

1. -s_ 29 -v_ -360 -u_ 78 -3_ 424 -ª_ 5

2. 37 3. 83 4.   15 5.    18

cEof; 14.1

1. -s_ x'g\ -v_ x'g\ -u_ x'g\ -3_ xf] -ª_ xf]Ogg\

2. -s_ cGTo -v_ cGTo -u_ k'g/fj[t -3_ cGTo -ª_ k'g/fj[t

-r_ cGTo -5_ cGTo -h_ cGTolxt -em_ k'g/fs[t -`_ cGTo

3. -s_ 
2

5
,

5

2
-v_ -u_ -3_ -ª_ 

4. pQ/ lzIfsnfO{ b]vfpm .
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cEof; 15.1

1. -s_ cg'kflts -v_ cgfg'kflts -u_ cgfg'kflts -3_ cg'kflts

-ª_ cg'kflts -r_ cg'kflts -5_ cg'kflts -h_ cg'kflts -em_ cg'kflts

2. xf]Ogg\ . 3. xf]Ogg\ .  4. x'g\ .

cEof; 16.1

1.

3

2

 efu   2. 4 efu  s]6f 3 efu s]6L 3. 
10
1

 efu / ?= 900   4. vfgfdf  5. 150

6.   ?= 562.50 7. ?= 3,00,000      8. 3500 nL6/ 9. 100 lbg

cEof; 16.2

1. -s_ 14.5168 -v_ 7.4 -u_ 4.431 -3_ 16.982 -ª_ 1.6975

-r_ 41.54 -5_ 1.735 -h_ 10 -em_ 51.6375 -`_ 66.73
2. 388.18125 cm2 3. 76.5m 4. 276m 5.  60.5 m 6. 3. 2.m
7. 75 cf]6f

cEof; 17.1

1. -s_ 2 -v_ 14.85 -u_ 448kg -3_ 525l -ª_ 1170 hgf

2. -s_ 33.33% -v_ 50% -u_ 60% -3_ 20% -ª_ 5%

3. 60%, 40%   4. 64%, 36% 5. 675 cª\s 6. ?= 10,200 7. 25%

8. ?= 6,642 9. ?= 20,000

cEof; 17.2

1. -s_  
20

1
-v_  ?= 

4
3

-u_ 
100

27
-3_ 

6
1

-ª_ 
4
1

2. 1: 5 3. ?. 100  /  ?= 150

4. 108 5. ?= 10,000 6.  -s_ 12     -v_ 3 -u_ 27 -3_ 5 -ª_ 60 7. 16 hgf

8. ?. 3000       9. 240 km    10. 60 lbg

cEof; 18.1

1. -s_ gfkmf 10% -v_ gf]S;fg 10% -u_ gfkmf 30% -3_ gf]S;fg 25% -ª_ gfkmf 25%

2. ?= 4345 3. 25% 4. ?= 1105 5. 4% gf]S;fg 6. ? 18400

7. 23.2% 8.   ?= 1200 9. ?= 1750, ?= 1837.5 10. ?= 6000

cEof; 19.1

1. -s_ k|ToIf kl/jt{g -v_ k|ToIf kl/jt{g -u_ ck|ToIf kl/jt{g -3_ ck|ToIf kl/jt{g  -ª_ k|ToIf kl/jt{g

2.  ? 200 3.  ?= 60     4. ?= 24,000 5. 3 ln6/  6.  75 kg.  7. 4 lbg 8. 30 lbg
9.  12 306f 10. 37.5  lbg  11.  28 lbg

cEof; 20

1. -s_ ?= 45 -v_ ?= 270 -u_ ?=360 -3_ ?=233.33
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2. -s_ 3% -v_ 5% -u_ 22.22%

3. -s_ 2 jif{ 6 dlxgf -v_ 2 jif{ -u_ 3 jif{

4. -s_ ?= 400 -v_ ?=1,000 -u_ ?= 6,000

5. ?=700, ?= 2450 6. 10% 7. 2 jif{ 6 dlxgf 8. gfkmf, ?= 240

cEof; 21.1

;l~rt af/Daf/tf tflnsf lzIfsnfO{ b]vfpm .

cEof; 21.2

1. lzIfsnfO{ b]vfpm .

2. -s_ :ofp 50 cf]6f,  gf;kftL 45 cf]6f -v_ :ofp 30 cf]6f,  gf;kftL 55 cf]6f

-u_ a'waf/ ;aeGbf a9L 50 cf]6f / dª\unaf/ ;aeGbf sd 27 cf]6f :ofp

-3_ lzIfsnfO{ b]vfpm .

3. lzIfsnfO{ b]vfpm .  4. lzIfsnfO{ b]vfpm . 5. lzIfsnfO{ b]vfpm .

cEof; 21.3

pQ/ lzIfsnfO{ b]vfpm .

cEof; 21.4

1. -s_  6 -v_ 11.2 -u_  6.33 -3_ 20 -ª_ 65

2. -s_  5 -v_ 14.32 -u_  30 -3_ 31.5 -ª_ 93.33

3. -s_  11.73 -v_ 17.5 -u_  32.5 -3_ 129.25 -ª_ 92.39

4. 94

cEof; 22.1

1. -s_ lqkbLo -v_ Ps kbLo -u_ b'O{ kbLo -3_ lqkbLo -ª_ lqkbLo -r_ Ps kbLo

2. -s_ l8u|L 3 -v_ l8u|L 5  -u_ l8u|L 7  -3_ l8u|L 12  -ª_ lzIfsnfO{ b]vfpm .

cEof; 22.2

1. -s_ 3a2 – 2ab -v_ 
3

2
(x3 –  xy2) -u_ 

3

2
ac +  bc -3_ 6mp – 9 np

2. -s_ 10x3 + 27x2 – 18x  -v_ 
6

23
 m2 – 

2
11

m -u_ 2y + 21x -15  -3_ 0

3. -s_ x2 + 2xy + y2 -v_ p2 – 2pq + q2 -u_ m2 – n2 -3_ 9x2 – 25y2

-ª_ 2a3 -3a2b + 2ab2 – 3b3 -r_ 15c2 – 34cd +15d2 -5_ k2/9 – ¼

-h_ 15.5a4 + 38.74a2b2 + 13.52 b4

4. (15p2 – p – 6), 22 5. (10a2 + 25 a2b – 8ab2 – 20b3), 176

6. -s_ 12a2 + 3ab -v_ 6x2 + 13xy -u_ p2 -3_ 2y2  -ª_ 3x2+ 9.5xy + 5y2

-r_ 5.2a+ 2.5b + ab + 13   -5_ 21m2 + 20.75mn + 3.75n2

-h_ 1.5x2 + 5.5xy + 4yz + 2zx  + 5y2
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7. -s_ (20a2 + 3ab - 2b2) m2 -v_ 190m2

8. -s_ (72a2 – 42ab – 24ac + 6bc + 6b2)m2  -v_ 1512m2

cEof; 22.3

1. -s_ 2a - 3b + 6  -v_ 5m3 - 3m2 + 5  -u_ 2x  -3_ (m+2)  -ª_ (a + 4)

-r_ (m-4)  -5_ (2y+3) -h_ (4p + 3q)  -em_ l2 - 4l – 6  -`_ pQ/ lzIfsnfO{ b]vfpm .

2. -s_ 5x + 4, -v_ A = 335cm2, l = 15cm b = 29cm

3. -s_ l = 6xy, A = 12960cm2  l  = 432cm b = 30cm

4. -s_ ?= (x+4) -v_ jf:tljs /sd = ?= 323, dflg;sf] ;ª\Vof = 17 hgf, k|To]ssf] efudf k/]sf] /sd = ?. 19,

5. -s_ (x- 7) -v_ l = 28m,  b = 3m / A = 84m2

cEof; 22.4

1. -s_ (a2 +2a + 1)  -v_ b2 + 4b + 4  -u_ c2 – 2c + 1 -3_ c2 -  10c + 25  -ª_  4p2 + 12pq + 9q2

-r_ 36m2 -60mn + 25n2  2. pQ/ lzIfsnfO{ b]vfpm .

3. -s_ a4 – 6a2y + 9y2 -v_ x2y2 + 2abxy + a2b2 -u_ p4q2 + 2p2q3r + q4r2

-3_ 25p8 + 60p4a + 36a2 -ª_  m4 – 2m + 1/m2 -r_ 9q6 + 1 + 6q36

1

4. -s_ 47 -v_ 49

5.  -s_ 146 -v_ 148

6. -s_ 34c2 – 48cd + 40d2  -v_ (15k2 – 172k + 485)

7. -s_ g3 + h3 -v_ x3 + y3-u_  l 3 – m3

8 / 9. k|dfl0ft u/]/ lzIfsnfO{ b]vfpm .

cEof; 23.1

1. -s_ 57 -v_ (-15)4 -u_ (3x)4 -3_ (-64)6

2. -s_ 6 x 6 x 6  -v_ 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3 x 3

-u_ (-6) x (-6) x (-6) x (-6) x (-6) x (-6) x (-6) x (-6) -3_ (2x) x (2x) x (2x) x (2x) x (2x) x (2x) x (2x)

-ª_ (-2b) x (-2b) x (-2b) x (-2b) x (-2b) x (-2b) x (-2b) x (-2b) x (-2b)

3. -s_ 102  -v_ 2 x 102  -u_ 5 x 103   -3_ 35 x 104 -ª_ 69 x 106

4. -s_ 200  -v_ 5,00,000 -u_ -15,000   -3_ 1152 -ª_ -625 -r_ 128

5. -s_ 22 ;fgf] / 32 7'nf] -v_ 53 ;fgf] / 35 7'nf] -u_ 42 ;fgf] / 34 7'nf] -3_ 102 ;fgf] / 210 7'nf]
-ª_ 0100 ;fgf] / 1001 7'nf] -r_ 28 ;fgf] / 103  7'nf]

6. -s_ 26 -v_ 22 x 53  -u_ 157 x 23 -3_ 26 x 33   -ª_ 28  x 33 x 53

7. -s_ 37 -v_  512 -u_  x8 -3_ a-1 -ª_ x9 -r_ (-b)8   -5_ q5     -h_ (5x)2

8. -s_ 1 -v_ 2 -u_ 1 -3_ 1 -ª_ 105 -r_ 2
9. -s_ 27 -v_ 425 -u_ 18 -3_ 2 -ª_ 1
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cEof; 24.1

1. -s_ 12 -v_  85 -u_ -6 -3_ 
5

2
-ª_ 

6

15
-r_ -5_ 

2. -s_ p = -30  -v_  k = -35 -u_ r = 1.25  -3_ t = 24

3. -s_ ;To -v_ c;To -u_ c;To -3_ ;To

4. -s_ Ps rno'St ;dLs/0f  -v_ pQ/ lzIfsnfO{ b]vfpm .  -u_ 1 -3_ 4

5. 2x + 4 = 28,  5fq = 12 hgf /  5fqf = 16 hgf

6. 5fq = 305 hgf /  5fqf = 250 hgf

7. -s_ gd'gf lrq lzIfsnfO{ b ]vfpm . -v_  4x + 4 = 132  -u_ nDafO = 34m rf}8fO = 32m

-3_ If]qkmn = 1088m2

8. -s_ nDafO = 20m rf}8fO = 10m -v_ gd'gf lrq lzIfsnfO{ b]vfpm . -u_  6x + p = 0

-3_ kl/ldlt = 60m

9. -s_ x - 18  = 0  -v_ 12 hgf 10. -s_ 2x +1  = 51 -v_  25  / 26

11. -s_ 4x - 120  = 0 -v_ 30 cf]6f / 90 cf]6f 12. -s_ 4x - 48  = 0 -v_  12 / 36

13. -s_  4x - 20 = 110 -v_ nDafO = 32.5m rf}8fO = 22.5m

cEof; 24.2

1.   pQ/ lzIfsnfO{ b]vfpm .

2. -s_ a]l7s -v_ a]l7s -u_ a]l7s -3_ l7s -ª_ a]l7s -r_ l7s -5_ a]l7s -h_ l7s

3. -s_ x<1  -v_ x>-1 -u_ x>-3 -3_ x>4

cEof; 24.3

1-5 pQ/ lzIfsnfO{ b]vfpm .

cEof; 24.4

1. lzIfsnfO{ b]vfpm .

2. A (1,2), B (5,8) , C (-3,4), D(-5,8), E (-4,0), F (-2,-3), G (-5,-5), H(3,-2), I (1,-6), J(5,0)

3. pQ/ lzIfsnfO{ b]vfpm .
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