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1.1 |]#jTeTT 
	 eTqeTT	eTq	J$	|qT\	+{	|,	+{	n\+]+#T,	<jTeTT,	KsT\qT	
yjTT	yTT<\>T	y{	eTq	*jTH	>D	d<+eTT\qT	|j+#T#THeTT.		
d<+eTT\qT	 |\T	 #	 <XeTT\	 #	 K+&eTT\	 =	 y\	 d+eseTT\T>	
|j+#T#THsT.	 MTsT	 #H	 deTT<rseTT	 |&e	 jT\T<sTq|&T	 	 }{	 \T	
{q|&T>,	>DeTTqT	|j+	|qT\qT	#d	jTT+<TsT.
	 >DeTT	 mT	 +	 $X	 y|eTT	 nsTTq~?	 yTT<	 eqe\T	 >DeTT	 jTT								
d<+eTT\qT	 =>	 qT>=q<T.	 <	 q~	 qT>H	 |j+#T=+	 e#sT.	
>DeTT	jTT	uw	+>y	()	sj	()	sc	uwj	<T.	>DeTTjTT	uw	
d+K\T.	eTqeTT	d+U	uw	Hs]>jTT+&q,	n~	eTTKyTq	rsqeTT\qT	#jTT	
|j>|&TqT.	 n+>	 eTq	 J$	 seTeTT\q	 |j>|&T#Tq~.	 eTqeTT	
*$>	edTe\qT	=qTq,		>T]+q	yTTeTT	(&T)		>VeTTqT	u>T#jTTqT,	
Hu	 |sT>T<\qT	 nseTT	 #dT=qTqT,	 d]jTq	 |T&	 |TqT	 >DeTT	
|j>|&T#Tq~.
	 eTqeTT	 eTq	 	 J$eTT	 |j+#T#Tq	 >DeTT	 jTT	 b<$T	 d<+eTT	
(ueq)	\qT	HsT=H<eTT.
1.2 |q:|]o\qeTT ` w, nqTbeTT :
	 w	eT]jTT	nqTbeTT\	s#qeTT\qT,	ydeeTT\qT	|	#T=	+<	e&q	
U\qT	|P]#jTTeTT.
1.		 	syTq	s+&T	=\\qT	u+#T	eT\eTT>	b\T	...........................	n>TqT.
2.		 b\&qTe+{	 s+&T	 =\\qT	 w	 jTT	 ..........................................	

n+<TsT.
3.		 w	jTT	yTT<{	|<eTTqT	..............	njTT,	s+&e	|<eTTqT	..................	n	

n+<TsT.
4.		 	.........................................	>\	s+&T	=\\qT	w	b\e#TqT.
5.		 w	>\	|<eTT\T	keqsD+eTT\qT	*	e+&q	y{qTq	..............	qT	

e<*	d]+#e#TqT.
6.		 w	jTT	s+&T	|<eTT\qT		d+K#	>TD+qH	()	u+qH	(dTqqT	|)	

w	..............	+&TqT.		$<eTT>	\_+#T	wT\qT	..............	n	#|e#TqT.

nqT~q n+>DeTT 
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eTs=	|<	:

 270,378 	qT	sD+|sq,

 378
270

2 3 3 3 7
2 3 3 3 5
# # # #
# # # #=

 7
5=

7.		 w,	|<eTT\	esTd	#	eTTKyTq~.	(d]j	/	<)

8.		 w	nqTq~	d+K\	L&q~.	qT	<	|eDeTT\T	nedseTT	<T	(d]j	/	<)

9.		 wT\	 jTT	 deqeTTqT	 .................	 n	 #|e#TqT.	 a, b, c, d	 	 nqTq$	
nqTbeTT	+&TqsTT,	y{	a : b :: c : d	n	yjTe#TqT.	

10.	nqTbeTT	n+eTT\	\eTT	R	...........................................

      dVjT |f :
	 	 1)	w								2)	|<eTT\T									 				3)	|Ps	|<eTT,	|s	|<eTT					
	 	 4)	|eDeTT						5)	keq	sD+eTT\T		6)	es+&,	deq	wT\T														
	 	 7)	d]	 	 	8)	d]																					9)	nqTbeTT			
	 						10)	eT<eTT\	\eTT

	 <VsD 1.1
	2:7	nqT	w	5	deq	wT\qT	qT>=qTeTT.

 k<q : 2:7	 qT	  
7
2 	 n	 yjTe#TqT.	  

7
2 	 nqT	 _qeTT	 jTT	 VseTTqT,	 \eeTTqT	

2,3,4,5,6	\#	>TD+q,
	 	 +~	e#T	deq	wT\qT	b+<e#TqT.

   
7 2
2 2
#
#  = ,

14
4  
7 3
2 3
#
#  = 

21
6 , 
7 4
2 4
#
# = 

28
8

  
7 5
2 5
#
#  = 

35
10 ,   

7 6
2 6
#
#   = 

42
12

4 : 14, 6 : 21, 8 : 28, 10 : 35, 12 : 42  nqTq$	2	:	7	jTT	deq	wT\>TqT.

<VsD 1.2
	 270	:	378	qT	d]+#TeTT.

 k<q :

 270:378 = 
378
270

\eeTT,	VseTT\qT	2	#	u+q, 

 
378 2
270 2

189
135

'
' =  

	 3	#	u+q, 

 
189 3
135 3

63
45

'
' =
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			9	#	u+q, 
  

63 9
45 9

7
5

'
' =

 270 : 378 nqTq~	5 : 7 >	nsTTq~.

<VsD 1.3  
	9	H\\qT,	1	d+eseTTqqT	eT<	q	w	qT>=qTeTT.

k<q :   1	d+eseTT	=	12	H\\T

	 											9	H\\	12	H\\

	 	 			eT<	>\	w	=	9	:12

9	:	12	qT	 
12
9 	n	yjTe#TqT.	

 
12 3
9 3

4
3

'
'= =

 =  3 : 4

<VsD 1.4 
	 60	 eTs~	 $<sT\T	 >\	 	 s>	 u\TsT,	 u*\	 >\	 w	 2:1	 nsTTq,	 	

s>	u\TsT,	u*\	d+KqT	qT>=qTeTT	?

k<q :

 yTTeTT	$<sT\T = 60

 u\TsT,	u*\	w = 2 : 1

 yTTeTT	u>eTT\T = 2 + 1 = 3

 u\Ts	d+K = 60   3
2  u>eTT

  603
2 #=  = 40 

 u\Ts	d+K	 = 40 

                          u*\	d+K	=	yTTeTT	$<sT\T	`	u\Ts	d+K	

  = 60 40-

  =  20

 `   u*\	d+K = 20

[	<] u*\	d+K 

 = 60 	
3
1  u>eTT 

 = 
3
1 60#    = 20

						w		syTq	s+&T	
=\\qT	 eyT	 b\T	
M\>TqT.	qT	d+eseTTqT	
H\\	eseqT.
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 <VsD 1.5
   24	 MT	 b&e>\	 	 ]qT	 3	 :	 2	 :	 7	 nqT	 w	 3	 eTT\T>	 ]+#&q~.		

		nsTTq,	=	eTT	b&e	m+?   

  k<q :    
                ]qT	b&e			= 24 MT

 eT&T	eTT\	w = 3 : 2 : 7

 yTTeTT	u>eTT\T	 = 3 + 2 + 7 = 12

 yTT<{	eTT	b&e = 24 	12
3   

  = 12
3 24#  = 6 	MT

 s+&e	eTT	b&e = 24 
12
2

  = 12
2 24#  = 4 	MT

 eT&e	eTT	b&e = 24 	
12
7

  = 12
7 24#  = 14 	MT

{,  ]qT	jTT	eT&T	eTT\	b&e\T	6	MT,	4	MT,	14	MT	n>TqT.	

<VsD 1.6
	 	s>qTq	u\TsT,	u*\	>\	w	4:5.	u\Ts	d+K	20	nsTTq,	u*\	

d+KqT	qT>=qTeTT	?

k<q :       u\TsT,	u*\	w = 4 : 5

 u\TsT		d+K	 = 20

	 	 u*\	d+KqT x	nqT=qTeTT. 

	 	 u\TsT,	u*\	d+K	jTT	w		20 : x

4 : 5 , 20 : x  s+&Tq	u\TsT,	u*\qT	>T]+#T#Tq~		{ 4 : 5 :: 20 : x

 n+eTT\	\eTT = 4 # x

 eT<eTT\	\eTT = 5 # 20

		nqTbeTT,	n+eTT\	\eTT	=	eT<eTT\	\eTT
 4 # x = 5 #  20
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                          x   =   
4

5 20#    =  25

 `  u*\	d+K	  =  25

<VsD 1.7 
A : B = 4 : 6,  B : C = 18 : 5,  nsTTq	A : B : C \	w	qT>=qTeTT.

  k<q :
      A : B = 4  : 6

         B : C =   18 : 5

    6, 18  \	.k.>T			= 18

      A : B = 12  : 18

         B : C =   18 : 5

                  A : B : C = 12 : 18 : 5

 \TdT=qTeTT :
+>sT w :	 +>sT	w	nqTq~		|	d+Kn>TqT.	

<	 dsd]	 $\Te	 1.6180339887498948482g . n>TqT.	 B	 |		 
(F) nqT	 ^	 nseTT	 >T]+#<eTT,	 +>sT	 w	 >\	 <X+X	
d+K\T	esq	<X+X	d+K\T	e.

	 +>sT Bs #TsdeTT :	Bs	#TsdeTT	jTT	b&e,	y&\T	=\\	wT\T	+>sT	
w	neT]jTT+&q,		Bs	#TsdeTTqT	+>sT	Bs	#TsdeTT	n	#|e#TqT.	+>sT	
Bs#Tsd		uTeTT	2	n&T>T\T	nsTTq	<	eTs=	uTeTT	(dTesT>)																																	
	 	 =	2(1.62)	=	3.24	n&T>T\T	n>TqT.

 +>sT K+&eTT : 	 sU	 K+&eTTqT	 s+&T	 u>eTT\T>	 $u+#Tq|&T,	 s+&T	
K+&eTT\		w	+>sT	w	nsTTq	 BC

AB
AC
BC=   	

	 +>sT wjTT |j>eTT.

									>eT:
eT&T	 wT\qT	 b\T,	
yTT<{	 w	 jTT	 s+&e	
|<eTTqT,	 s+&e	w	jTT	
yTT<{	 |<eTTqT	 deT|s#			
e\jTTqT.
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+#TeTT! 
 1. 1	 qT+&	 9	 es	 >\	 d+K\qT	 |j+	 nqTbeTT\qT	 ={	

yjTTeTT.	nqTbeTT	=	d+K	k]	eyT	|j+#eqT.	
nqTbeTTqT	neTsT	d+K\T		n+	d+K\T>	+&eqT.

  <VsD	: 
2
1

6
3=

 2. $TXeT	VeTT	TTH>eTT,	s	4:9	nqT	w	q~.		$TXeT	
VeTT	@	VeTT	n~eTT>	q~	?

 3. 	+#T	\eTT	s,	>seTT,	ddeTT	yTT<\>T	VeTT\	#jT&jTTq~.	
n~	1/10	u>eTT	>seTTqT	1/4	u>eTT	ddeTTqT,	$T*jTTq	u>eTT	
sqT	#jT&q<>TqT.	+#T	\eTTq+<T	s	u>eTT	m+	?

1.3 nqTbeTT (Variation)

	 $	=	esT\qT	$e]+#T#Tq$.

|q	#|q	|q\	qT+&		n+XeTT	esT	@s&Tq|&T	<	d+~+q	n+XeTT	
L&	esT	@s&Tq	\TdT=qe#TqT.		esTqT	eTqeTT	nqTbeTT	nqT#THeTT.
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+< e&q y{ |s#T |jT+#TeTT

	 |q	#|&q$	<|	{	<s|&jTT+&	|]eDeTT	esT	#+<T#Tq$.
	 BqT+&,		edTe	|]eDeTT	n~eT>Tq|&T	( )	<	d++~+q	eTs=	edTe		
|]eDeTT	L&	n~eT>TqT	( ).		edTe	|]eDeTT	Zq|&T	( )	<	d++~+q	
eTs=	edTe		|]eDeTT	L&	>TZqT	( )	n	\TdT=qT#THeTT.
 |&T +< e&q |{qT >eT+#TeTT.

	\eTT	<s	 (`) 10 \eTT\	<s	 (`)

5 10 5 50# =

20 10 20 200# =

30 10 30 300# =

	 \eTT\	d+K	n~eT>Tq|&T.	y{	yTTeTT	<s\T	L&	n~eT>TqT.

5	#=\	<s (`) 	#=	<s (`)

3000
5
3000 600=

1000
5
1000 200=

#=\	 d+K	 >TZq|&T,	 y{	 <s	 L&	 >TZqT.	 	 edTe	 |]eDeTT	 me				
nsTTq|&T	 ( )	 (>TZq|&T( ))	 eTs=	 edTe	 L&	 n<$<eTT>	 me>TqT( )																												
(e>TqT	( )).	n$	s+&Tq nqTb w	esT#Tq$	n	#|e#TqT.	

	 +q	=	<VsD\qT	##<eTT:
i)  sT	jTT	y>eTT	n~eTT	#jTTq|&T,	#se\dq	d\eTTq	#sT	|T	\eTT	

n~eT>TH	()	e>TH	?
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ii)		 	 ed	 >VeTT	 (Hostel)	 	 $<sT\	 d+U	 Zq|&T,	 y]	 e&q	 (e+)	
Vs|	edTe\	jTT	|j>eTT	me	sE\	e#TH	()	>TZH	?

	 sT	 jTT	 y>eTT	 me>Tq|&T	 #se\dq	 d\eTTq	 #sT	 |T\eTT	 >TZqT	
nqTq~	eTq	*jTTqT.	
	 n<	$<eTT>,	ed	>VeTTqTq	$<sT\	d+K	e>Tq|&T,	Vs|	edTe\T	
me	sE\	e#TqT	nqTq~	eTT	n>TqT.
	 {,		edTe	=\	n~eTsTTq|&T ( ) [>TZq|&T ( )]	<	d++~+q	eTs=	
edTe	 =\	 >TZqT( )	 [n~eT>TqT	 ( )] nq	 n$	 s+&Tq	 $eqTbeTT qe	
#|e#TqT.

		+<	e&q$	nqTeqTbe	<	$eqTbe	n	qT>=qTeTT.
	 1.	|\	d+K,	y{	<s\T	
	 2.	d+ueTT\	mT	eT]jTT	e&q	\eTT	y{	jTT	&\T.
	 3.	y>eTT,	rdT=qT	\eTT.
	 4.	eeTT\	ykseTT\T,	y{	yX\eTT\T.
	 5.	|#jTTy]	d+U,	e&q	|	|P]	#jTT	rdT=qT	sE\T.
	 6.		_seTT	d\	d+K,	yseTT	n>T	KsT\T	
	 7.	nd\T	eT]jTT	e&
	 8.		|deTT	|J	yjT&q	^\	d+K	eT]jTT	|J\	d+K

 +< e&jTTq |{qT >eT+#TeTT :

\eTT\	d+K	 x 2 4 7 10 20

\eTT\	<s (`) y 100 200 350 500 1000

 ‘x’ n~eT>Tq|&T	 ( ) ‘y’ L& n~eT>TqT	( ) n	\TdT=+{$T.

	 	 \eTT\	d+K,	y{	<s\	eT<	>\	w	qT>=qTeTT.

           \eTT\	d+K	
\eTT\	<s , , , ,

y
x
100
2
200
4
350
7
500
10

1000
20= =  n> TqT.

																			w		=	 
50
1  =  ds	d+K

	 	 \eTT\	d+K,	\eTT\	<s\	eT<>\	w		dsyTq~,	

	 	 	 `   x
y 	=	ds	d+K.
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 s+&T	edTe\T	nqTeqTbeTT	+&q,	y{	jTT	wT\T	m\|&T	dseTT>H		
	+&TqT.

	 |&T,	+~	e&q	<VsDqT	>eT+#TeTT	:

rdT=q	\eTT	(>+\T) x 21 = x 102 =

	|jD+q	<seTT	(.MT) y 101 = 50y2 =

B	 qT+&,	 |jD+q	 \eTT	 n~eT>T ( ) q|&T	 |jD+q	 <seTT	 L&	
n~eT>TqT	( )	n	\TdT=qe#TqT.	

 X = 
x
x

10
2

5
1

2

1 = =

 Y
y
y

50
10

5
1

2

1= = =

 X = Y = 
5
1

nqTeqTbeTT,	 	 =\	 nqTq~	 	 >T]+q	 w	 esTq|&T	 eTs=	
=\L&	n<	w	esTT+~	n	|q	#|q	<VsDeTT	qT+&	\TdT=qe#TqT.		
+<	e&q	nqTbeTT\	d++<eTTqT	\TdT=	a  eT]jTT b \qT	|TeTT.

rdT=q	\eTT	(>+\T) x 2 5 6 8 10 12

	|jD+q	<seTT	(.MT) y 120 300 a 480 600 b

	 &	rdT=q	\eTTq	|jD+q	<seTTq	>\	w	##<eTT.

              rdT=q	\eTT
|jD+q	<s+

 
120
2

300
5

600
10

480
8

60
1= = = = = =  dsd+K

 
y
x

60
1=  |&T	a		qT	qT>=H<eTT.

   
a60

1 6=

      
60 6

1 6

#

#  = 
360
6

                a = 360

           
b60

1 12=

    
60 12

1 12

#

#  =
720
12

             b =  720
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 +<	e&jTTq	|{qT	>eT+#TeTT.

y>eTT	(.MT/>+.) x 40 48 60 80 120

rdT=q	\eTT	(>+\T) y 12 10 8 6 4

&	x  n~eT>T	( ) q|&T	y >TZqT	( ), #&e#TqT.
 xy = 40 # 12 = 480

  = 48 # 10 = 60 #  8 = 80# 6 = 120#  4 = 480

 \  xy = 	ds	d+K.

	 s+&T	=\\T	$eqTbeTT	+&q,	y{	\eTT	dsd+K>	qT+&TqT.
	 +<	e&q	<VsDeTTqT	>eT+#TeTT.

y>eTT	(.MT/>+.) x 1201 = x 602 =

rdT=q	\eTT	(>+\T) y 41 = y 82 =

y>eTT	me>T	( ),  q|&T	rdT=q	\eTT	>TZqT	( )

 X
x
x

60
120 2

2

1= = =

 Y
y
y

8
4

2
1

2

1= = =    1/Y =2

 X
Y
1=

	 {,	 $eqTbeTT	 e&q	 =\	 	 w	 esTq|&T,	 eTs=	 =\	
<	$eT	w>	esTqT.	

|&T	nqTbeTT\	d++<eTTqT	\TdT=,	a	eT]jTT	b		\qT	qT>=qTeTT.
eTqTw\	d+K			 x 15 5 6 b 60

sE\	d+K y 4 12 a 20 1

 &	 xy 15 4 5 12 60# #= = =  = 	ds	d+K.
 xy = 60
 6 × a = 60
 6 × 10 = 60

 a = 10
 xy = 60 
 b × 20 = 60
 3  × 20 = 60

 b = 3
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               1. x	 eT]jTT	 y,	 	 nqTeqTbeTT	 +&q,	 +<	 e&q	 y{	 	 	
|P]#jTTeTT.
x 1 3 9 15
y 2 10 16

x 2 4 5
y 6 18 21

										2.	 x	 eT]jTT	 y,	 $eqTbeTT	 +&q,	 +<	 e&q	 y{	
|P]#jTTeTT.

x 20 10 40 50
y 50 250

x 200 8 4 16
y 10 50

<VsD 1.8

16	|	<s	` 48	nsTTq,	4	|	<sqT	qT>=qTeTT.	
	 k<q : 

	 4	|	<sqT	 ‘a’ nqT=+<eTT.

      | d+U       <s	(`)

 x y
 16 48
 4 a

	 |	 d+K	 Zq|&T	 ( ), 	 <	 <sL&	 >TZqT	 ( )	 {	 	 s+&T	 =\\T	
nqTeqTbeTT	eq$.

nqTeqTbeTT	     
y
x  = 

a48
16 4= 			ds	d+K	n	eTq	*dq<.

   16 48 4a# #=

         a
16
48 4#=  = 12

         `  H\T>T	|	<s	 =  ` 12

(i)

(i)

(ii)

(ii)
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	 eTs= |< : 
 4	|	<sqT	‘a’	nqT=+<eTT.

      | d+U       <s	(`)

 x y

 16 48
 4 a

	 |	d+K	>TZq|&T ( ), 	<	<s	L&	>TZ#Tq~ ( ).	{	~	nqTeqTbeTT.	

          
a4

16 48=

     a16 4 48# #=

            a
16
4 48#=  = 12

	4	|	<s = `12.

<VsD 1.9 
	 	 sT	 360	 .MT	 <seTTqT	 4	 >+\	 |jD+#>\<T.	 n<	 y>eTT,						
		6	>+\	30	\	sT	m+	<seTTqT	|jD+#TqT.

 k<q :
6 
2
1  >+\	|jD+q	<seTTqT	 ‘a’ 	n	nqT=+<eTT

    \eTT (>+\T)         |jD+q <seTT (.MT)

   x y

 4 360

 6 
2
1  a

	 |jD+q	\eTT	n~yTq	( ),	|jD+q	<seTT	L&	n~eT>TqT ( ).		 	
	{	~	nqTeqTbeTT.

nqTeqTbeTT, 
y
x  =  dsd+K.

  
a360

4 61 2=

 4 360a 6
2
1# #=

 4 a 360
2
13# #=

       a
4 2
360 13
#
#=   = 585

`  6
2
1  >+\ |jD+q	<seTT	R	585	.MT.

 30 \T = 
60
30  >+\T

  = 
2
1  >+

6 >+\T 30 $TweTT\T

                 = 6 2
1  >+\T
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eTs= |< :  6 
2
1  >+\	|jD+q	<seTTqT	‘a’	n	>TsT+#T=qTeTT. 

           rdT=q  \eTT (>+\T)         |jD+q <seTT (.MT)
 4 360

 6
2
1  a

		rdT=q	\eTT	n~yTq	( )	|jD+q	<seTT	L&	n~eT>TqT ( ).		 	
	 {	~	nqTeqTbeTT.

 
a6

4 360
1
2

=

 6a4 360 1
2# #=

 4 360a
2
13# #=

 a
4
360

2
13#=  = 585

 6
2
1  >+\ |jD+q	<seTT	=	585	.MT.

<VsD 1.10
	 	|	7	eT+~	52	sE\	#d	eTT+#<sT.	n<	|	13	eT+~	m	sE\	

|P]#jT>\sT?
k<q :   
qT>=qe\dq	sE\	d+KqT	‘a’	>	rdT=+<eTT.
                   eTqTw\ d+K                sE\ d+K	
 x y
 7 52
 13 a

eTqTw\	d+K	n~eT>T	( )	q|&T,	sE\	d+K	>TZqT	( ).	{	~	$eqTbeTT.	

$eqTbeTT,			xy	=	dsd+K. 
        7 52 13 a# #=

         13 7 52a# #=

         a
13
7 52#=  = 28

	 {	13	eT+~		|	28	sE\	|P]#jT>\sT.

eTs= |< :
qT>=qe\dq	sE\	d+KqT	‘a’	>	rdT=+<eTT.

                  eTqTw\ d+K                sE\ d+K	
 7 52
 13 a
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eTqTw\	d+K	n~eT>T	( )	q|&T,	sE\	d+K	>TZqT	( )	{	~	$eqTbeTT.	
$eqTbeTT	xy	=	dsd+K. 

 a
13
7

52
=

 7 52 13 a# #=

 13 7 52a# #=

 a
13
7 52#=   = 28

{	13	eT+~		|	28	sE\	|P]#jT>\sT.   

 <VsD 1.11 
=	 |J	35	^\T	>\	|deTT	yTTeTT	 |J\T	120.	n<	$<eTT>	=	

|J	24	^\T	+&q,	|deTT	yTTeTT	m	|J\T	+&>\e? 

k<q :  qT>=qe\dq	|J\	d+KqT	‘a’ n	rdT=+<eTT.

	 	 = |JqTq ^\ d+U          |J\ yTTeTT d+K
 35  120

 24    a

	 |J,	^\	d+K	>TZ	 ( )	q|&T,	|deTT	 |J\	d+K	n~eT>T#Tq~.						
( )	{	~	$eqTbeTT.

 a
24
35

120
=

 120 24a35 # #=

 24 120a 35# #=

 a
24

35 120#=

 5 5a 3 #=  = 175

	 	|J	24	^\T	+&q,	|deTT	jTT	yTTeTT	|J\	d+K	=	175

nudeTT 1.1

 1. dsq	yTqT	mqT=qTeTT.	

 i) 8	.>	_jTeTT	<s	` 160	nsTTq,	18	.>	_jTeTT	<s	

 (n) `480 () `180 () `360           () `1280



n<jTeTT 1

16

 ii) 7	e$T&	|+&	<s	`35	nsTTq,	15	e$T&	|+&	<s	
	  (n) `75   () `25         () `35   () `50

 iii) 	s\T	+&	195	.MT.	<seTTqT	3	>+\	|jD+#qT.	n<	y>eTT,		
s\T	+&	5	>+\	|jD+#T	<seTT. 

 (n) 195 .MT. () 325 .MT.            () 390 .MT.  () 975 .MT.
 iv) 8	eT+~		|	24	sE\	|P]#d].	nsTTq	n<	|	24	eT+~	|P]#jTT	

rdT=qT	sE\	d+K	
	  (n) 8 sE\T  () 16 sE\T         () 12 sE\T       () 24 sE\T
 v) 18	eT+~		|	20	sE\	|P]	#d].	n<	|	24	eT+~	|P]	#jTT	

rdT=qT	sE\	d+K.
            (n) 20 sE\T () 22 sE\T () 21 sE\T () 15 sE\T

 2. 300	eT+~	|\T	\TdT=qT	$yV	$+<T	60	.>	Ls>jT\T	e\jTTqT.	
500	eT+~		$+<T	eq|&T	m	Ls>jT\T	e\jTTqT	?

 3. 1500	eT+~	$<sT\T	>\	bsX\	90	eT+~	b<jTT\T	e\jTTqT.	2000	
eT+~	$<sT\T	>\	bs X\	m+eT+~	b<jTT\T	e\jTTqT.

 4. 	sT	45	$TweTT\	60	.MT.	|jD+q~.	n<	y>eTT	beq|&T,		
>+	\eTT		sT	m+	<seTT	|jD+#TqT?

 5. 	 e	 96	 #.MT.yX\eTTqT	 8	 sE\	 dTqeTT	 =fqT.	 18	 sE\	 m	
#.MT\T		dTqeTT	=e#TqT?

 6. 7	|f\	sTe	36.4	.>	nsTTq,	n<	=\	>\	5	|f\	sTe	m+	+&TqT	?
 7. 60	.MT.	y>eTT	be		sT		>T]+q	<seTTqT	5	>+\	|jD+q~.	

n<	<seTTqT	40	.MT.	y>eTT	y[q,	m+	\eTT	#sTqT	?
 8. 	|	150	eT+~	12	sE\	|P]	#jT>\sT.	n<	|	120	eT+~	m	

sE\	|P]#jT>\sT?
 9. 276	eT+~	d\T	>\		deTVeTT	20	sE\	e\dq	Vs|	edTe\T	

q$.		edTe\T	46	sE\	me>	e\jTTqq	m+	eT+~	 d\T		
deTVeTTqT	e<*	ye\jTTqT	?

 10. 	 |deTT	 70	 |J\T	 q$.	 	 |J	 30	 ^\T	 eTT<yjT&jTTq$.	
nsTT	 n<	 $wjTeTTqT	 	 |J	 20	 ^\T	 eTT~+q,	 	 |deTT	 m	
|J\T	+&TqT?
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	 >T&>	 q	 >&TqT	 	 d+&T	 {q,	 200	 >T&>\T	 y{	
>qT	m+	\eTT	>\e	?
>T&	>\T	y{	>&TqT	T	<T.	n$	ys	|\T	{q	>&T		
#T	=i	+&TqT.

 11.  	_seTT	800	eT+~	d\T	HsT.	y]	60	sE\	d]be	Vs|	
edTe\T		>\e.		_seTT	400	eT+~	d\T	e	#]q#,	m	sE\		
Vs|	edTe\T	d]beqT	?

+<	q	|X\qT	#<TeeTT.	MTsT	~es	#~$q	#	|<T\	
j+	n	|<T\q	M{	#jT+&.

1.		 	#eTT	3	d+&	48	ksT	sT>T#Tq~.	30	d+&		#eTT	m	
ksT	sT>TqT.

2.		 |qT	 &>y&T	 100	 |\qT	 5	 $TweTT\	 n_e~#jT>\&T.	
1200	 |\qT	 n_e~#jTT	 n	 m	 $TweTT\T	 e\jTTqT?

3.		 2	>|\	36	eT+~	>	>\sT.	5	>|\	m+eT+~	>	
+&>\sT?
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 1. s+&T	|]eDeTT\T	nqTeqTbeTT	+&qjT&\,		|]eDeTT	me>Tq|&T	
(>TZq|&T)	<	d++~+q	eTs=	|]eDeTT	L&	me>TqT	(>TZqT).

 2. s+&T	|]eDeTT\T	$eqTbeTT	+&qjT&\		|]eDeTT	me>Tq|&T	
(>TZq|&T)	<	d++~+q	eTs=	|]eDeTT	>TZqT	(me>TqT).

 3. nqTeqTbeTT,	 	 sjTT	 w	 eTs=	 s	 <	 q	 w	
deqeT>TqT.

 4. $eqTbeTT,	 	 sjTT	 w	 eTs=	 s	 <	 q	 w	
$eTeT>TqT.
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  deT\ |eTT\>T Bs#TsdeTT, #TsdeTT eT]jTT \+D uTeTT\                   
yX\eTT\qT eT]jTT #TT=\\qT qT>=qT deTT\qT eTqeTT se s> 
HsT=jTTHeTT. deT\ |eTT\>T uTeTT, de+s #TsTeTT, s+dt, deT\+ 
#TsTeTT eT]jTT eeTT\ yX\eTT\qT qT>=qT deTT\qT  s>                                    
\TdTuTHeTT.

2.1 |q]eTs (Revision)

 se s> eTqeTT HsT=q Bs#TsdeTT, #TsdeTT eT]jTT \+D uTeTT\  
yX\eTT\qT, #TT=\\qT >TsT#T=H<eTT. 

#TT=\: 

  deT\ |eTT n+#T\qT eTqeTT k] #T{ e#T <seTTqT  |eTT  #TT=\ 
n+<TsT.

|eTT 2.1

               Bs#Tsd #TT=\ = 2I(b&e)G2I (y&\T) 

                                            = 2(b&e G y&\T)

           Bs#Tsd #TT=\  = 2 (l + b) |eDeTT\T.+<T l = b&e,b = y&\T.

                #Tsd #TT=\ = 4 I  uTeTT b&e 

                                              = 4 I uTeTT

                #Tsd #TT=\  = 4 a |eDeTT\T, +<T a = uTeTT. 

    uTeTT jTT #TT=\ = eT&T uTeTT\ yTTeTT.

    uTeTT jTT #TT=\  = (a + b + c) |eDeTT\T.

   +<T  a, b, c uTeTT jTT uTeTT\T n>TqT.

=\\T



n<jTeTT 2

20

  yX\eTT:
  deT\ |eTT $T+#T d\eTT =\ < yX\eT>TqT.

|eTT. 2.2

       Bs #Tsd yX\eTT = b&e I y&\T

     Bs #Tsd yX\eTT =  l × b #<s| |eDeTT\T

             #Tsd yX\eTT = uTeTT I uTeTT.

             #Tsd yX\eTT =  a × a #<s| |eDeTT\T

 \+D uT yX\eTT = 
2
1 × \+DeTTqT *q uTeTT\ \eTT

 \+D uT yX\eTT = b h
2
1 # #^ h #<s| |eDeTT\T

   +<T b, h nqTq$ \+DeTTqT *q uTeTT\>TqT.
 )  MT s> eq q\\, yTC, { yTT<\>T y{  

yX\eTT\qT eT]jTT #TT=\\qT qT>=qTeTT.
 )   eTTqT rdT= < ysTysT =\\T >\ Bs 

#TsdeTT, #TsdeTT eT]jTT \+D uTeTT\qT 
^d, y{ ]+ $&> rdT=qTeTT. y{ \| e+ 
y{ #TT=\\qT eT]jTT yX\eTT\qT qT>=qTeTT.

<VsD 2.1

 b&e 15 MT, y&\T 10 MT >\ Bs #Tsks b\eTT yX\eTT, #TT=\qT 
qT>=qTeTT.

 k<q : 
       b&e = 15 MT., y&\T = 10 MT. n e&q~.

   Bs #Tsd yX\eTT = b&e I y&\T

                                            = 15 MT. × 10 MT.

                                    = 150 MT2
|eTT.2.3
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                  Bs #Tsd #TT=\ =  2 (b&e I y&\T)
  = 2 [15 +10] = 50 MT
 \ Bs #Tsd yX\eTT = 150 MT2

  Bs #Tsd #TT=\ = 50 MT

<VsD 2.2
 b&e 80 MT. >\ Bs #Tsks  yX\eTT 3200 #.MT.  y&\TqT qT>=qTeTT.
 k<q :

b&e = 80 MT, yX\eTT = 3200 #.MT. n e&q~.

 Bs#Tsd yX\eTT = b&e I y&\T

                     y&\T  = 
Bs #Tsd yX\eTT

b&e
                                =  

80
3200  = 40 MT

          `   y&\T =  40 MT

<VsD 2.3
 uTeTT 40 MT. >\ #Tsks d\eTT yX\eTT, #TT=\qT qT>=qTeTT.

k<q :
   #Tsks d\eTT uTeTT = 40 MT. (e&q~)

                #Tsd yX\eTT = uTeTT I uTeTT
  = 40 MT × 40 MT
  = 1600 #.MT.
 #Tsd #TT=\ = 4 × uTeTT
  = 4 × 40 = 160 MT
\  #Tsd yX\eTT = 1600 #.MT.
   #Tsd #TT=\ = 160 MT

<VsD 2.4
 uTeTT 50 MT. >\ #Tsks |P\ +# yjTT MTsT `10 KsT              

nsTTq,  #T +# yjTT>T KsTqT qT>=qTeTT.
 k<q :
 #Tsks |P\ uTeTT 50 MT. n e&q~.
 +# yjTT n>T KsTqT qT>=qT  #TT=\qT qT>= < MTsT>T  

KsT >TD+#TeTT. 
               #Tsks |P\ #TT=\ = 4 I uTeTT

|eTT. 2.4
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                                                              = 4 × 50
                                                              = 200 MT
     +# yjTT  MTsT n>T KsT  =  `10  (e&q~)
 `  200 MTs n>T KsT                      = `10 × 200
                                                             = `2000

<VsD 2.5

 uTeTT 60 MT. >\ #Tsks <qeqeTT(park) qT #<TqT #jTT #<s| MTsT 
`2 nsTTq, <qeqeTT yTT n>T KsTqT qT>=qTeTT.

 k<q :
 #Tsks <qeqeTT jTT uTeTT 60 MT. n e&q~.
  #<TqT #jTT>T KsTqT qT>=qeqq, yX\eTT qT>= < #<s| MTsT 

n>T KsT >TD+#TeTT. 
                    <qeqeTT yX\eTT = uTeTT I uTeTT
  = 60 × 60
  = 3600 #.MT.
  #<s| MTsT n>T KsT = `2
 ̀  3600 #<s| MTs n>T KsT = `2 × 3600
  = `7200

<VsD 2.6
   d\eTT \+D uTCseTT> eq~. \+DeTTqT *q uTeTT\T           

50 MT, 80 MT.  d\eTTq dyT+{ yjTT #<s| MTsT `5 nsTTq, KsT 
yTTeTTqT qT>=qTeTT.

 k<q :
 dyT+{ |P njT KsTqT qT>=qT, d\eTT yX\eTTqT 

qT>= <  #<s| MTsT n>T KsT >TD+#TeTT.
\+D uTCs  d\eTT jTT yX\eTT = 

2
1  × b × h

+<T b, h  nqTq$ \+DeTTqT *q uTeTT\T n>TqT.
 = 

2
1  × (50 MT × 80 MT)

  = 2000 MT2

  #<s| MTsT n>T KsT = `5
 ̀  2000 #<s| MTs n>T KsT =  ̀ 5 × 2000
  = `10000

|eTT. 2.5

 1  @sY = 100 MT2

 1 VsT = 100 @sT ()
  = 10000 MT2
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|eTT. 2.6

|eTT. 2.7

|eTT. 2.8

|eTT. 2.9

|eTT. 2.10

2.2 d+jTT eTT\ yX\eTT (Area of Combined Plane Figures)

Bs #TsdeTT, #TsdeTT eT]jTT \+D uTeTT yTT<\>T y{ @y s+&T 
deT\ |eTT\T *deq |eTT yX\eTTqT qT>=qT |<  u>eTT ##<eTT.  
>eTyd |eTT 2.6  #|q $<eTT> 
s+&T d\eTT\T | |H eq$. d\eTT 
yX\eTT n *jT<T.  d\eTT 30 MT. 
uTeTT >\ #Tsd d\eTT eT]jTT{ 
50 MT I 20 MT =\\T >\ Bs #Tsd d\
eTT. |&T >eTyd *jTT+& d\eTT 
yTTeTT yX\eTTqT MTsT #|>\s?  
bsX\ >D u  (club)  $eT\, e\ s<s\T. 
y >&\qT ueT\ n\+]+#sT. >~ >& 2 MT. 
b&e, 1.5 MT y&\T >\ Bs #Tsd ueTqT yTT< $eT\ 
^dq~.  |eTT 2.7 q |H e\ \+D uTeTTqT 
^dqT. \+DeTTqT *q uTeTT\ b&e\T eTeTT> 
1.5 MT, 2 MT nsTTq y ^dq ueT\ yX\eTTqT eTqeTT 
qT>=q>\e?

 |&T eTqeTT = d+jTT eTT\ yX\eTT\qT qT>=H<eTT.

<VsD 2.7
 e&q |eTT yX\eTTqT qT>=qTeTT:

 k<q :

 #Tsd yX\eTT(1) = 3d+.MTI3d+.MT = 9d+.MT2

 Bs #Tsd yX\eTT(2) = 10d+.MTI4 d+.MT = 40d+.MT2

 `|eTT yTTeTT yX\eTT (|eTT 2.9) = (9 G 40) d+.MT2

  = 49 d+.MT2

 

 eT]jTT |< :
Bs#Tsd yX\eTT(1) = 7d+.MTI3d+.MT = 21 d+.MT2

Bs#Tsd yX\eTT(2) = 7d+.MTI4d+.MT = 28 d+.MT2

 ̀  |eTT yX\eTT (|eTT 2.10) = (21 + 28) d+.MT2

  = 49 d+.MT2
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<VsD 2.8
+< e&q |eTT yX\eTTqT qT>=qTeTT:

|eTT. 2.11

 k<q :
 |eTT Bs #TsdeTT, \+D uTeTT nqT s+&T u>eTT\T eq$.

|eTT. 2.12
 Bs #Tsd yX\eTT(1) = 5 d+.MT I 10 d+.MT
  = 50 d+.MT2

        \+D uT yX\eTT(2) = 
2
1  × (7 d+.MT × 5 d+.MT)

  = 
2
35  d+.MT2

  = 17.5 d+.MT2

 `  |eTT yTTeTT yX\eTT = ( 50 + 17.5) d+.MT2

  = 67.5 d+.MT2

 yTTeTT yX\eTT = 67.5 d+.MT2

<VsD 2.9
 uTeTT 60 MT. >\ #Tsks d\eTTqT ns$+< nqTqqT =HqT.  d\eTTq |H 

70 MT. I 50 MT =\\T >\ Bs #Tsks d\eTTqT q+< =HqT. <sT  y\ 
=q, ueTT b+~q~ mesT?

 k<q :

|eTT. 2.13
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 ns$+< =q #Tsks d\eTT yX\eTT (1)   = 60 MT I 60 MT = 3600 MT2
 q+< =q Bs #Tsks d\eTT yX\eTT(2) = 70 MT I 50 MT = 3500 MT2
 #Tsks d\eTT yX\eTT, Bs #Tsks d\eTT yX\eTT +f n~eTT> 

eq~. eq, ns$+< ueTTqT b+<qT.

nudeTT 2.1
 1. +< e&q |eTT\ yX\eTT\qT qT>=qTeTT:

 2. d_ 5 MT b&e, 4 MT y&\T >\ >~ #Tsd |+\T yjTeq nqT=HqT. 
 #<s| |+ yX\eTT 

2
1  MT2 nsTTq, >~ yTTeTTq yjTT m |+\T 

e\de#TqT? 
 3. \+D uTCs d\eTT, Bs #Tsks d\eTT ||H eq$. \+D 

uTCs d\eTT \+uDeTTqT *q uTeTT\ =\\T 30 MT, 40 MT. Bs 
#Tsks d\eTT b&e, y&\T\T eTeTT> 20 MT, 15 MT. \+D uTCs 
d\eTT y\, Bs #Tsks d\eTT y\ deqeTT nsTTq, @ d\eTTqT =qT eT+~?

 4. uTeTT 50 MT >\ #Tsks d\eTTqT eTD =HqT.  d\eTTq |H eq 60 
MT b&e, 40 MT y&\T >\ Bs #Tsks d\eTTqT s$ =HqT. <sT  y\ 
=q, ueTTqT b+~q~ mesT? m+ yX\eTT me? 

 5. @~ me yX\eTTqT *jTTq~? \+DeTTqT *q uTeTT\T 80 MT, 60 MT 
>\ \+D uTe?  50 MT uTeTT b&e >\ #Tsde?

  deq yX\eTT\T >\ s+&T #Tsks eTT\qT rdT=qTeTT. 
seTT <>Zs  #Tsd eTTqT ]+#TeTT. m \+D uTeTT\T 
e#TqT? y{ yX\eTT\qT >T]+ e @$T #|<e? ]+q u>eTT\qT 
eT]jTT #Tsd eTT|q d]> e+ >eT+#TeTT. @$T \TdT=q&q~? 
n+<sT *d #]+#+&.
 deq b&e, y&\T >\ s+&T Bs #Tsks eTT\qT rdT=qTeTT. 
seTT <>Zs  Bs #Tsd eTTqT ]+#TeTT. m \+D uTeTT\T 
e#TqT? y{ yX\eTT\qT >T]+ e @$T #|<e? ]+q u>eTT\qT   
eT]jTT Bs #TsdeTT |q d]>Z e+ >eT+#TeTT. Bs #TsdeTTq, 
\+D uTeTTq eT< eq d++<eTT @$T{?
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2.3 uT yX\eTT (Area of Triangle)
 \+D uT yX\eTT nqTq~ \+D uTeTTqT 

*jTT+&T Bs #Tsd yX\eTT d>eT>TqT.
 \+D uT yX\eTT 

 = 
2
1 (\+DeTTqT *q uTeTT\ \eTT)

() = 
2
1 b h #. |eDeTT\T

  +<T b, h nqTq$ \+D uTeTT jTT dq uTeTT\>TqT. 

   u>eTT uTeTT jTT yX\ deTTqT ##<eTT.

uT yX\eTTqT qT>=qT.

 Bs #Tks| eTTqT rdT=qTeTT. < oseTT\ A, B, C eT]jTT D n |sT 
|TeTT.DC MT<T> E nqT _+<TeqT >T]+#TeTT. AE eT]jTT BE \qT \T|eTT. |eTT 
2.15(i)  #|qT Bs #TsdeTT ABCD  e+&TqT uTeTT ABE  e#TqT.

    |eTT. 2.15

DE = AF \T> e+&TqT AB |q F nqT _+<TeqT >T]+#TeTT. EF qT \T|eTT      
EF = BC n >eT+|eTT. |&T EF qT h n, AB qT b n rdT=qTeTT. 

AE eT]jTT BE \ <>Zs ]+#TeTT. |&T e#T uTeTT\T (2), (3) \qT |eTT 
2.15 (iii)  #|qT ABE  |q d]>Z neTsTeTT, |&T

                `  DABE yX\eTT =  DADE yX\eTT +  DBCE yX\eTT ..... (1)

 Bs #TsdeTT ABCD yX\eTT = DABE  yX\eTT + ( DADE  yX\eTT +DBCE  yX\eTT)

 = DABE  yX\eTT +  D  ABE yX\eTT

     = 2 DABE yX\eTT ( (1)e yTT )

  nq> 2DABE yX\eTT = Bs #TsdeTT ABCD yX\eTT

|eTT. 2.14
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`  uTeTT ABE yX\eTT

= 
2
1 (Bs #TsdeTT ABCD yX\eTT)

= 
2
1 (b&e I y&\T) =

2
1  bh #.|eDeTT\T

 `  uTeTT yX\eTT = 
2
1  bh #.|eDeTT\T

 +<T b, h nqTq$ eTeTT> uT uu>eTT eT]jTT mT.

      ||sT eT&# |<

 uTCs| eTT\qT rdT=qTeTT. < oseTT\ A, B eT]jTT C n 
|sT |TeTT. uu>eTT AB  b n, mTqT h n rdT=qTeTT. 

AC eT]jTT BC \ eT< _+<Te\qT qT>=qTeTT. y{ eTeTT> D eT]jTT E 
n #|eTT. C qT+ AB  \+sKqT ^jTTeTT.  n~ DE qT F <>Zs, AB qT G <>Zs 
K+&+#TqT.|&T CF = FG n >eT+#TeTT.(|eTT. 2.18)

    |eTT. 2.18

DE qT ]+q, e#T uTeTT DEC qT CF e< ]+q s+&T \+D 
uTeTT\T e#TqT.y{ |eTT 2.18 (iii) #|qT #TsTeTTABED q s+&T 
y|\ e+#TeTT.

  (i) e |eTT yX\eTT = (iii) e |eTT yX\eTT

         nq> uT yX\eTT = jsT#dq Bs #Tsd yX\eTT

  = b ( h
2
1 )#  #.|eDeTT\T  [CF + FG = h]

  = b h
2
1  #.|eDeTT\T.

|eTT. 2.16

  ABC nqT >TsTD uTeTTqT 
rdT=qTeTT. C qT+ \+sKqT ^dq n~ 
uu>eTT BA  D e< K+&+#TqT.        
 uT yX\eTT m+? |eTT. 2.17
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<VsD 2.10
 +< e&q |eTT\ yX\eTT\qT qT>=qTeTT.:

|eTT. 2.19

 k<q :

(i) uu>eTT R 5 d+.MT, mT  = 4 d+.MT. n e&q$.

 uTeTT PQR yX\eTT = b h
2
1

  =  
2
1  I 5 d+.MT I 4 d+.MT

  =  10 #.d+.MT. () d+.MT2

(ii) uu>eTT R 7 d+.MT, mT = 6 d+.MT. n e&q$.

 uTeTT ABC yX\eTT = b h
2
1

  =   
2
1  I 7 d+.MT I 6 d+.MT

  = 21 #.d+.MT. () d+.MT2

<VsD 2.11
   uTCs  yX\eTT 800 #.MT.  mT 40 MT.  uu>eTT b&eqT 
qT>=qTeTT.

 k<q :

                         uTCs  yX\eTT = 800 #.MT. (e&q~)
 b h

2
1  = 800

 b
2
1 40# #  = 800  (h = 40)

 20 b = 800

 b = 40 MT.

 `  u u>eTT b&e 40 MT.
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nudeTT 2.2
 1. +~ uTeTT\ yX\eTT\qT qT>=qTeTT:

 2. +~ =\\ uT yX\eTTqT qT>=qTeTT.
    (i) uu>eTT = 6 d+.MT.,  mT R 8 d+.MT.
    (ii) uu>eTT = 3 MT.,  mT R 2 MT.
    (iii) uu>eTT = 4.2 MT.,  mT R 5 MT.
 3. +< e&q uT yX\eTT eT]jTT mT\ uTeTT jTT uu>eTTqT 

qT>=qTeTT:
    (i) yX\eTT = 40 MT2 , mT  = 8 MT
    (ii) yX\eTT = 210  d+.MT2,  mT  = 21  d+.MT
    (iii) yX\eTT = 82.5 MT2 , mT = 10 MT 
 4. +< e&q uT yX\eTT eT]jTT uu>eTT\ uTeTT jTT mTqT 

qT>=qTeTT:
      (i) yX\eTT = 180 MT2 , uu>eTT = 20 MT
     (ii) yX\eTT = 62.5 MT2 , uu>eTT = 25 MT
    (iii) yX\eTT = 20 d+.MT2 , uu>eTT = 5 d+.MT
 5.   uTCseTT> eq~. < u$T 26 MT, mT 28 MT. qT #<TqT 

#jTT #<s| MTsT `5 KsT nsTTq, KsT yTTeTTqT qT>=qTeTT.
2.4  #TsT yX\eTT (Area of the Quadrilateral)

H\T>T sU K+&eTT\# n y| eTjT&q |eTT #TsTeTT n>TqT. B 
@ s+&T sUK+&eTT\T <H={ n&eTT> K+&+#e. 

|eTT. 2.20
  | |eTT\

|eTT (i), (ii), (iii) nqTq$ #TsTeTT\T. |eTT (iv) #TsTeTT <T.

(i) (ii) (iii) (iv)
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#TsTeTT jTT seTT\T
+~ |eTT #TsTeTT jTT nH seTT\qT #|+#T#Tq~.

|eTT. 2.21

#TsT yX\eTT (Area of the quadrilateral)

ABCD nqT #TsTeTT seTT AC qT ^jTTeTT. ~ #TsTeTTqT ABC                    
eT]jTT ADC nqT s+&T uTeTT\T> $u+#TqT. uu>eTT AC  BE eT]jTT DF nqT            
mT\qT ^jTTeTT.

#TsTeTT ABCD yX\eTT

 =3ABC yX\eTT + 3ADC yX\eTT

= [ h
2
1 AC 1# # ] + [ h

2
1 AC 2# # ]

= ( )AC h h
2
1

1 2# # +

= ( )d h h
2
1

1 2# # +   #.|eDeTT\T.

+<T d nqTq~ seTT AC jTT b&eqT, h1 eT]jTT h2 nqTq$ m<T{ uTeTT\ 
qT+ seTTq ^jT&q mT\qT d+#TqT.

`  #TsT yX\eTT =  ( )d h h
2
1

1 2# # +   #.|eDeTT\T.

|eTT. 2.22
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<VsD 2.12
  |eTT #|+q #TsTeTT PQRS yX\eTTqT qT>=qTeTT.
 k<q :

 d = 20 d+.MT, h1 = 7 d+.MT., h2 = 10 d+.MT. n e&q~.

#TsTeTT PQRS yX\eTT

= d h h
2
1

1 2# # +^ h #.|eDeTT\T.

= 
2
1 20 7 10# # +^ h

= 10 17#

= 170 d+.MT2

`  #TsTeTT PQRS yX\eTT = 170 d+.MT2.
<VsD 2.13

 +{ d\eTT #TsT seTT eq~. <  seTT b&e 200 MT. 
#TsTeTT jTT s+&T m<Tf<T{ oseTT\T seTT qT+& 60 MT, 50 MT <seTT e+&q 
#TsT yX\eTTqT qT>=qTeTT.

 k<q :

d = 200 MT, h1 = 50 MT, h2 = 60 MT n e&q~.

 #TsTeTT ABCD yX\eTT 

=  d h h
2
1

1 2# # +^ h #.|eDeTT\T.

= 
2
1 200 50 60# # +^ h

= 100 # 110

 \ #TsT yX\eTT = 11000 MT2

<VsD 2.14
 #TsT yX\eTT 525 #.MT. < s+&T oseTT\ qT+& seTTq ^jT&q 

\+|fT\ b&e\T 15 MT, 20 MT, nsTTq seTT b&eqT qT>=qTeTT.
 k<q :

yX\eTT = 525 #.MT., h1 = 15 MT, h2 = 20 MT n e&q~.

|&T,

 #TsT yX\eTT = 525 #.MT.

 d h h
2
1

1 2# # +^ h = 525

|eTT. 2.23

|eTT. 2.24
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 d
2
1 15 20# # +^ h = 525

 d
2
1 35# #  = 525

 d = 
35

525 2#  = 
35
1050  = 30 MT

`  seTT b&e = 30 MT.

<VsD 2.15
400 d+.MT2 yX\eTT >\ #TsTeTT PQRS  seTT b&e PR = 25 d+.MT. Q 

qT+& PR  ̂ jT&q \+sK b&e 15 d+.MT. S qT+& PR  ̂ jT&T \+sK b&e m+?
 k<q :

d = 25  d+.MT, h1  = 15  d+.MT, yX\eTT = 400  d+.MT2 n e&q~

 #TsTeTT PQRS  yX\eTT = 400  d+.MT2

2
1  × d × (SL + QM) = 400 +<T SL = h1, QM = h2

d h h
2
1

1 2# # +^ h= 400

h
2
1 25 15 2# # +^ h= 400

15 + h2= 
25

400 2#  = 16 # 2 = 32

h2=32 – 15 = 17

`  S qT+& PR  ^jT&T \+sK b&e 17 d+.MT.
nudeTT 2.3

 1. |eTT qT+&,
  #TsTeTT ABCD yX\eTTqT qT>=qTeTT.

 2. e&q seTT eT]jTT mT\ #TsT yX\eTTqT qT>=qTeTT:
    (i) d = 15 d+.MT.,   h1 = 5 d+.MT.,    h2 = 4 d+.MT.
   (ii) d = 10 d+.MT.,   h1 = 8.4 d+.MT., h2 = 6.2 d+.MT.
  (iii) d = 7.2 d+.MT.,  h1 = 6 d+.MT.,    h2 = 8 d+.MT.

 3.  #TsTeTT jTT seTT 25 d+.MT. m<T{ oseTT\ qT+& seTTq ^jT&q 
\+eTT\ b&e\T 5 d+.MT, 7 d+.MT. nsTTq #TsT yX\eTTqT qT>=qTeTT.

 4.  #TsT yX\eTT 54  d+.MT2. < s+&T oseTT\ qT+& seTTq ^jT&q 
\+sK b&e\T 4 d+.MT, 5 d+.MT. nsTTq seTT b&e m+?

 5.  +{ d\eTT #TsT seTT eq~. <  seTT b&e 250 MT. 
#TsTeTT jTT s+&T m<Tf<T{ oseTT\T seTT qT+& 70 MT, 80 MT <seTT 
eq$. +{ d\eTT yX\eTT m+?

|eTT. 2.25

h1
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2.5  de+s #TsT yX\eTT (Area of a Parallelogram)
 #TsdeTT, Bs #TsdeTT, uTeTT e+{ deT\ |eTT\H > eT]= deT\ 
|eTT\qT L& eTq  J$eTT #deHeTT. $T*q deT\ |eTT\qT >T]+ MT 
*jTTH? 
 de+s #TsTeTT nqTq~ deT\ |eTT\ { n>TqT. 
  u>eTT de+s #TsTeTT >T]+ eT]jTT +~ y{ >T]+ #]+#<eTT. 
 de+s #TsT seTT eq d\eTT yX\eTTqT @$<eTT> qT>=qeqT?  
 de+s #TsTeTTqT Bs #TsdeTT> esT M\>TH? 
 de+s #TsTeTTqT < yX\eTTq deqyTq s+&T uTeTT\T> esT 
M\>TH?
de+s #TsT s#qeTT (Definition of Parallelogram)

H\T>T N|sT |\\qT rdT=qTeTT. y{ d y u |j+ Bs 
#TsdeTT e#TqT \T|eTT. (|eTT 2.26 (i)  #&TeTT)

|eTT. 2.26

 u$T AB  >{> |T= D eT\ & | =~> ]|q, |eTT 2.26 (ii)  
#|qT seTT e#TqT.

 |&T +~ y yT*eTT.
  seTT de+s uTeTT\Tqy? <={ de+syTq uTeTT\T @$?
 +<T AB, DC \T de+syTq$. eT]jTT AD, BC \T de+syTq$. 

de+seTTqT >T]+#T ‘||’ nqT >TsTqT |j+#T#THeTT. nq> AB || DC 
eT]jTT AD || BC. ( M{ AB  de+seTT DC, AD  de+seTT BC n 
#<eeqT).

 eq,  #TsTeTT s+&T \ m<Tf<T{ 

uTeTT\T de+seTT> e+&q  #TsTeTTqT de+s 

#TsTeT #|e#TqT (|eTT. 2.27).

|eTT. 2.27
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    de+s #TsT yX\eTT (Area of the parallelogram)
>| eTT |eTT 2.28(i)  #|qT de+s #TsTeTTqT ^jTTeTT. 

|eTT. 2.28
oseTT D qT+ uu>eTT AB   \+ sKqT ̂ jTTeTT. n~ AB   E e< K+&+#TqT. 
|&T, uTeTT AED qT $&> ]+, B de+s #TsTeTT eT]jTT | 

(|eTT 2.28(iii)  #|qT AD  BC  \T|eTT. 
@ seTT eq~? Bs #Tsde? 
de+s #TsT yX\eTT |&T sb+~+q Bs #Tsd yX\eTT deqe?
neqT, de+s #TsT yX\eTT = sb+~+q Bs #Tsd yX\eTT

|eTT. 2.29
 sb+~+q Bs #Tsd b&e de+s #TsTeTT jTT uu>eTTq, Bs 
#Tsd y&\T de+s #TsTeTT jTT mT deqeTT n eTqeTT \TdT=qe#TqT.

         `  de+s #TsTeTT yX\eTT = Bs #Tsd yX\eTT
           = (b&e I y&\T) #.|eDeTT\T
           = (u$T I mT) #.|eDeTT\T
                 de+s #TsT yX\eTT = bh #.|eDeTT\T
+<T b nqTq~ de+s #TsT uu>eTT, h nqTq~ mT.

`  de+s #TsT yX\eTT nqTq~ uu>eTT (b) eT]jTT mT (h) \  \eTT n>TqT.

>eT: de+s #TsTeTT @ 
uTeTTHqqT uu>eTT> rdT=qe#TqT. 
m<T{ oseTT qT+&  uTeTTq ̂ jT&T 
\+sK de+s #TsTeTT jTT mT 
n>TqT.

de+s #TsTeTT
  m<Tf<T{ uTeTT\T de+seTT\T.
  m<Tf<T{ DeTT\T deqeTT
  m<Tf<T{ uTeTT\T deqeTT.
  seTT\T deqeTT e.
  seTT\T <H={ deT~K+&q #jTTqT.
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<VsD 2.16

|eTT e&q =\\,

  (i)  AB qT uu>eTT> rdT= de+s #TsT 
yX\eTTqT qT>=qTeTT.

 (ii)  AD qT uu>eTT> rdT= de+s #TsT 
yX\eTTqT qT>=qTeTT.

 k<q :

de+s #TsT yX\eTT = uu>eTT I mT 

  (i) AB  qT u$T> rdT=q, de+s #TsT yX\eTT = u$TAB × mT DE

         = 6 d+.MT × 4 d+.MT

         = 24 d+.MT2

 (ii)  AD qT u$T> rdT=q, de+s #TsT yX\eTT = u$T AD × mT FB

         = 5 d+.MT × 4.8 d+.MT

         = 24 d+.MT2

>eT: &, AB  u$T> >\ de+s #TsT yX\eTT, AD qT u$T> >\ 
de+s #TsT yX\eTT deqeTT n>TqT.

`  eq, de+s #TsTeTT 
@<q  uTeTTqT u$T> rdT=, 
<| ^jT&q mT yX\eTTqT 
qT>=qe#TqT.

<VsD 2.17
 uuTeTT 9 d+.MT., mT 5 d+.MT. >\ 
de+s #TsT yX\eTTqT qT>=qTeTT. 

 k<q :
b = 9 d+.MT, h = 5 d+.MT n 

e&q~.
           de+s #TsT yX\eTT = b × h

                                                 = 9 d+.MT × 5 d+.MT
\  de+s #TsT yX\eTT = 45  d+.MT2

|eTT 2.31qT |j+ de+s 
#TsT yX\eTTq, uT yX\eTTq 
eT< >\ d++<eTTqT qT>=qTeTT.

|eTT. 2.30

|eTT. 2.31
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<VsD 2.18
  de+s #TsT yX\eTT 480  d+.MT2, uu>eTT 24 d+.MT. nsTTq, de+s 
#TsTeTT mT m+?

 k<q :
yX\eTT = 480  d+.MT2, uu>eTT  b = 24 d+.MT n e&q~.
 de+s #TsT yX\eTT = 480

                                   b × h  = 480

                                 24 × h  = 480

                                         h  = 
24
480  = 20 d+.MT

`de+s #TsTeTT mT = 20 d+.MT.
<VsD 2.19

  de+s #TsT yX\eTT 56 d+.MT2. < mT 7 d+.MT. nsTTq de+s 
#TsTeTT jTT uu>eTTqT qT>=qTeTT.

 k<q :
yX\eTT = 56  d+.MT2, mT h = 7 d+.MT
 de+s #TsT yX\eTT = 56

 b × h = 56

 b × 7 = 56

 b = 
7
56  = 8 d+.MT.

 ̀  de+s #TsTeTT jTT uu>eTT = 8 d+.MT.
<VsD 2.20

PQRS nqT de+s #TsTeTT, s+&T 
| | uTeTT\ b&e\T 9 d+.MT. eT]jTT                                  
5 d+.MT. uu>eTT PQ > e+&q <| ^jT&q 
mT 4 d+.MT. (|eTTqT #&TeTT)

 (i)  de+s #TsT yX\eTT m+?
(ii)  uu>eTT PS > e+&q <| ^jT&q mTqT qT>=qTeTT?

 k<q :
(i)  de+s #TsT yX\eTT = b × h

                                                 = 9 d+.MT × 4 d+.MT
                                                 = 36 d+.MT2

(ii)    uu>eTT PS ( b )      =  5 d+.MT,  nsTTq

|eTT. 2.32
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                            yX\eTT = 36
 b × h = 36
 5 × h = 36

 h = 
5
36  = 7.2  d+.MT.

 `  uu>eTT PS >e+&q < mT 7.2 d+.MT

+#TeTT eT]jTT #]+#TeTT.
  deq #TT=\\ $$< de+s #TsTeTT\qT ^jTTeTT.

   de+s #TsTeTT\  yX\eTTqT *jTT+&TH?

nudeTT 2.4
 1. d]jTq yTqT mqT=qTeTT.
 i) yX\eTT 300 d+.MT2, u$T 15 d+.MT. >\ de+s #TsT mT 
 (n) 10 d+.MT. () 15 d+.MT. () 20 d+.MT. () 30 d+.MT 
     ii)  yX\eTT 800 d+.MT2,mT 20 d+.MT. >\ de+s #TsT u$T
 (n) 20 d+.MT. () 30 d+.MT. () 40 d+.MT. () 50 d+.MT 
    iii) u$T 20 d+.MT. mT 30 d+.MT. >\ de+s #TsT yX\eTT
 (n) 300 d+.MT2. () 400 d+.MT2. () 500 d+.MT2. () 600 d+.MT2

 2. +~ de+s #TsTeTT\ yX\eTT\qT qT>=qTeTT:

        3. de+s #TsTeTT jTT u$T, mT\T e&q$. y{ yX\eTT\qT 
qT>=qTeTT:

  (i) b = 14 d+.MT, h = 18 d+.MT
  (ii) b = 15 d+.MT, h = 12 d+.MT
  (iii) b = 23 d+.MT, h = 10.5 d+.MT
  (iv) b = 8.3 d+.MT, h = 7 d+.MT
 4.  de+s #TsTeTT jTT uu>eTT, <| ^jT&q mT eTeTT>                     

14 d+.MT., 8d+.MT. nsTTq de+s #TsT yX\eTTqT qT>=qTeTT.
 5.  d\eTT de+s #TsT seTT eq~. < uu>eTT 324 MT.       

eT]jTT mT 75 MT. nsTTq d\eTT yX\eTTqT qT>=qTeTT. 
 6. yX\eTT 324 #.d+.MT., uu>eTT 27 d+.MT. >\ de+s #TsTeTT jTT 

\+|fTqT qT>=qTeTT..
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   2.6 s+dt (Rhombus)

 n uTeTT\T deqeTT> eq  de+s            
 #TsTeTTqT s+dt n+<TsT.

s+dt uu>eTT b  |eDeTT n, < \+|fT h 
|eDeTT n nqT=qTeTT.

s+dt  de+s #TsTyT nsTTq+<Te\q de+s 
#TsTeTTq |j+q deTTH & |j+#e#TqT. 

`  s+dt yX\eTT = b × h #.|eDeTT\T

s+dT,
 (i) n uTeTT\T deqeTT 
 (ii) m<Tf<T{ uTeTT\T de+seT>TqT. 
 (iii) s+dt seTT  s+dtqT s+&T uTeTT\T> $u+#TqT.
 (iv) s+dt seTT\T  <={ \+deT~K+&qeTT #dT=qTqT.

s+dt yX\eTTqT < seTT\ <s qT>=qT. (Area of the rhombus in terms 
of its diagonals)

s+dt ABCD , AB || DC eT]jTT BC || AD
|>, AB = BC = CD = DA
seTT\T d1  ( AC ) eT]jTT d2  ( BD ) > nqT=qTeTT.

s+dt jTT seTT\T  <={ \+ deT~K+&qeTT 
#dT=qTe\q AC =  BD eT]jTT BD =  AC

s+dt ABCD yX\eTT

 = D  ABC yX\eTT + DADC yX\eTT
 = 

2
1 AC OB# #8 B + 

2
1 AC OD# #8 B

 = 
2
1 AC OB OD# # +^ h

 = 
2
1 AC BD# #

 = d d
2
1

1 2# #  #.|eDeTT\T

    `  s+dt yX\eTT = d d
2
1

1 2#6 @ #.|eDeTT\T 

 = 
2
1 × ( seTT\ \eTT) #.|eDeTT\T

 
+#TeTT eT]jTT #]+#TeTT.
#TsdeTT  s+dt n>TqT.  s+dt  #TsdeTT <T

|eTT. 2.33

|eTT. 2.34
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<VsD 2.21
uTeTT 15 d+.MT. \+|fT 10 d+.MT. >\ s+dt yX\eTTqT qT>=qTeTT.

 k<q :
uu>eTT = 15 d+.MT,  mT  = 10 d+.MT n e&q~.
                 s+dt yX\eTT  = uu>eTT I mT 
   = 15 d+.MT # 10 d+.MT
\  s+dt yX\eTT  = 150 d+.MT2

<VsD 2.22
  |P\ s+dt seTT eq~. < seTT\T 18 MT, 25 MT. |P\   

yX\eTTqT qT>=qTeTT.
k<q :
d1  = 18 MT, d2  = 25 MT n e&q~.

 s+dt yX\eTT = d d
2
1

1 2# #

  = 
2
1 18 25# #

 `  |P\  yX\eTT = 225 MT2

<VsD 2.23
  s+dt jTT yX\eTT 150 #.d+.MT. <  seTT 20 d+.MT. += seTT 

b&eqT qT>=qTeTT
k<q :
yX\eTT = 150 #.d+.MT,   seTT d1  = 20 d+.MT n e&q~.
 s+dt yX\eTT = 150

 d d
2
1

1 2# #  = 150

 d
2
1 20 2# #  = 150

 d10 2#  = 150

 d2  = 15  d+.MT
        `  += seTT b&e = 15  d+.MT

<VsD 2.24
  b\eTT s+dt seTT eq~. b\eTT jTT seTT\ b&e\T 50 MT, 60 MT. 

n b\eTTqT #<TqT #jTT #<s| MTsT ̀ 2 nsTTq KsT yTTeTTqT qT>=qTeTT.
k<q :
d1  = 50 MT, d2  = 60 MT n e&q~.



n<jTeTT 2

40

 b\eTT yX\eTT = d d
2
1

1 2# #

  = 
2
1 50 60# #  #.MT.

  = 1500 #.MT.

 1 #.MT. #<TqT #jTT n>T KsT = `2

 ̀  1500 #.MT. #<TqT #jTT n>T KsT =  `2 × 1500
  = `3000

   Bs #Tsks eTTqT rdT=qTeTT. uTeTT\ eT< _+<Te\qT qT>= 
|eTT 2.35 #|qT \T|eTT.

|eTT. 2.35
#jT yjT&q u>eTT EFGH  s+dT n>TqT. $T*q #jT yjT&         

uTeTT\qT ]+ s+dt e#TqT {> \T|eTT. |&T sb+~+q s+dT, 
s+dt EFGH > e+&TqT. (|eTT 2.36 #&TeTT) 

|eTT. 2.36

                                `   Bs #Tsd yX\eTT =   s+&T s+dt\ yX\eTT

 s+dt yX\eTT = 
2
1  [Bs #TsdeTT yX\eTT]

  = 
2
1 AB BC#6 @

  = 
2
1 HF EG#6 @ [ |eTT 2.35qT #&TeTT]

 s+dt yX\eTT = d d
2
1

1 2#^ h #.|eDeTT\T.
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nudeTT 2.5
 1. d]jTq yTqT mqT=qTeTT.
 i) s+dt yX\eTT
 (n)  d d1 2#  () ( )d d

4
3

1 2#  ()  ( )d d
2
1

1 2#  ()  ( )d d
4
1

1 2#

 ii) s+dt seTT\T <={ @ DeTT e< K+&+#T=qTqT.
 (n) 30° () 45° () 60° () 90°

 iii) seTT\T 10 d+.MT., 12 d+.MT. >\ s+dt yX\eTT
  (n) 30 d+.MT2 () 60 d+.MT2 () 120 d+.MT2 () 240 d+.MT2

 2. s+dt seTT\T e&q$. s+dt yX\eTTqT qT>=qTeTT.
  i) 15 d+.MT, 12 d+.MT  ii) 13 d+.MT, 18.2 d+.MT    

iii) 74 d+.MT, 14.5 d+.MT  iv) 20 d+.MT, 12 d+.MT
 3. s+dt jTT  uTeTT =\ 8 d+.MT., mT 12 d+.MT. s+dt yX\eTTqT 

qT>=qTeTT.
 4. s+dt yX\eTT 4000 #.MT. s+dt  seTT 100 MT. eT]jTT seTT b&eqT 

qT>=qTeTT.
 5.  b\eTT s+dt seTT eq~. b\eTT jTT seTT\ b&e 70MT. 80 MT. 

 b\eTTqT #<TqT #jTT #<s| MTsT `3 KsT nsTTq, KsT yTTeTTqT 
qT>=qTeTT.
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|eTT         yX\eTT deTT\T 

2
1  × u$T I mT

2
1 ×b×h #.|eDeTT\T

2
1  × seTT I (m<T{ 

uTeTT\ qT+& seTTq 
^jT&T \+<seTT\ 

yTTeTT)

2
1  × d × (h1 + h2) 
#.|eDeTT\T

u$T I mT bh #.|eDeTT\T

2
1  × seTT\ \eTT 2

1  × d1 × d2 
#.|eDeTT\T
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>DeTT
3.1 de+s sK\T (Parallel Lines)

yTCqT #&TeTT.
yTC |u>eTT ABCD  deT\ 

u>eTT. | u>eTT = _+<Te\T, sU 
K+&eTT\T q&T#Tqy? neqT.

AB, BC nqT sUK+&eTT\T 
B nqT _+<Te e< K+&+#T#Tq$. @ 
sU K+&eTT\T A, C eT]jTT D \ e< 
K+&+#T#Tq$? sU K+&eTT\T AD, 
CD  K+&+#T=qT#Tqy? sU K+&eTT\T AD, BC K+&+#T=qT#Tqy?

sU K+&eTT\T AB, CD qT m+ <seTT b&+qqT <={ K+&+#T=q+& 
+&q,  sK\T de+s sK\T n>TqT. AD, BC nqTq$  , AB eT]jTT CD nqTq$ 
eTs=  de+ssK\T.

AB, CD nqTq$ s+&T de+ssK\T nq eTqeTT M{ AB || CD n yjTe#TqT.

s+&T dssK\T de+ssK\T nsTTq# n$ <={ 
@ _+<Te e<qT K+&+#T=qe.

e&q |eTT 3.2  s+&T de+s sK\ eT<>\ 
\+<seTT n# deqeTT> +&TqT. 

|eTT 3.1

+< e&q$ de+ssK\ 
<VsD\T

=\< jTT es n+#T\T 
de+seTT

{\ n&eTT>qTq 
MT\T de+syTq$. l3 nqTq~ l1  de+seTT.

|eTT 3.2
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3.2 s>K (Transversal)
s+&T  n+H me sK\qT yssT _+<Te\ 

K+&+#T dssK s>K n #|&T#Tq~. e&q 
sK\T de+ssK\T>qT +&e#TqT. de+s sK\T 
+&qT +&e#TqT.

s>K e\q @s&T DeTT\ |sT.

|eTT 3.3 (i)  AB, CD nqT   sK\T XY nqT s>K# K+&+#Tq|&T 
s+&T sK\T M eT]jTT N nqT _+<Te e< K+&+#T#Tq~. M eT]jTT N nqT _+<Te\qT 
K+&q _+<Te\T n+<TeTT.

|eTT 3.3 (ii)   s>K s+&T sK\qT K+&+#Tq|&T 1 qT+& 8 es 
>T]+jTTq DeTT\T | |sqT *jTTq$. eTqeTT  DeTT\qT & ##<eTT.
1. n+s DeTT\T (Interior angles)

|eTT 3.3(ii)  n DeTT\T MN nqT sUK+&eTTqT  uTeTT> *jTTq$. 
n+sDeTT\T n #|&Tq$ AB eT]jTT CD  eT< neT]jTTq DeTT n>TqT. 
|eTT 3.3 (ii)  +  3, +  4, +  5, +  6 nqTq$ n+sDeTT\T.

2. @+s DeTT\ n+sDeTT\T (Interior alternate angles)
 s>K s+&T sK\qT K+&+#Tq|&T H\T>T n+sDeTT\T @s&T#Tq$.  

n+sDeTT\ s>K jTT m<T{ uTeTT\ @s&q yssq dsDeTT\T @+s 
DeTT\ n+sDeTT\T n>TqT. |eTT 3.3 (ii)  +3 eT]jTT +5, +4 eT]jTT +6 
nqTq$ @+s DeTT\ n+sDeTT\T.
3. uV DeTT\T (Exterior angles)

MN nqT sUK+&eTTqT  uTeTT> rdT=q+& q n DeTT\T uV 
DeTT\T nq&TqT. |eTT 3.3 (ii)  +1, +2, +7, +8 nqTq$ uVDeTT\T n>TqT.

4. @+s DeTT\ uV DeTT\T (Exterior alternate angles)
 s>K s+&T sK\qT K+&+#Tq|&T H\T>T uVDeTT\T @s&T#Tq$.  

|q q |eTT s>KqT >] 
 $wjTeTTqT #T#Tq~. MTsT 
 s&T s+&T  n+H me 
s&T\qT, sesZeTT # sK\qT 
K+&+#Tq~ #jTT+<TsT.

|eTT 3.3
(i) (ii)
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uVDeTT\T s>K jTT m<T{ uTeTT\ @s&q ysTysq ds DeTT\T @+s 
DeTT\ uV DeTT\T n>TqT.

|eTT 3.3 (ii)  +1 eT]jTT +7, +2 eT]jTT +8 nqTq$ @+s DeTT\ 
uV DeTT\T.

 5. nqTs| DeTT\T (Corresponding angles)
  DeTT\T s>K jTT  uTeTT  uV DeTTqT  n+s 

DeTT @ss,  s+&T DeTT\qT #] ds DeTTqT @s&+& +&T DeTT\T 
nqTs| DeTT\T nq&TqT.

|eTT 3.3 (ii)  nqTs| DeTT\ \T +1 eT]jTT +5, +2 eT]jTT +6,      
+3 eT]jTT +7, +4 eT]jTT +8 nqTq$.

+6 eT]jTT +7 nqTq$ s>K jTT  |q +&qqT +6 nqTq~ n+s 
DeTT. +7 nqTq~ uV DeTT. nsTT +6 eT]jTT +7 nqTq$ nqTs| DeTT\T 
<T. m+<Tq>  DeTT\T #] ds DeTT\qT @ss#T#Tq$ n >eT+#TeTT. |&T 
DeTT\qT eTqeTT |{ |s#<eTT.

n n+s DeTT\T +  3, +  4,+  5,+  6

 uV DeTT\T +  1,+  2,+  7,+  8

 s+&T \ nqTs| DeTT\T
+  1 eT]jTT +  5; +  2 eT]jTT +  6
+3 eT]jTT +7; +  4 eT]jTT +8

   @+s n+s DeTT\T +3 eT]jTT +5 ; +4 eT]jTT +6

   @+s uVDeTT\T +1 eT]jTT +7 ; +2 eT]jTT +8

}
n+sD \T, s>K jTT  
| eq   n+s DeTT\T.

+3 eT]jTT +6 ; +4 eT]jTT +5

|eTT (i)  l, m nqT ds 
sK\ s>K P. |eTT (ii)  
l, m sK\T P e< K+&+qqT, 
P nqTq~ s>K <T. 
m+<T MTe\ #| 
M\>TH?

+<qTq DeTT\ |sqT yjTTeTT.
 n) s+&T n+s 

DeTT\T _____
 ) s+&T uV 

DeTT\T ____ 
 )   n+s 

DeTT\T _________ 
 )   nqTs| DeTT\T 

_________ .  
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de+s sK\qT  s>K K+&+#Tq|&T @s&T <s\T (Properties of parallel 
lines cut by a transversal)
#d #&TeTT 1:

 \ eTTqT rdT=qTeTT. ‘l’ eT]jTT ‘m’ nqT de+s sK\qT eT+<yTq 
s+>T ^jTTeTT. ‘t’ nqT s>KqT ‘l’ eT]jTT ‘m’ nqT sK\ ^jTTeTT. +1 eT]jTT +2 
nqTq~ |eTT 3.4  +&TqT >T]+#TeTT.

|eTT 3.4

^q |eTT|q +#T (yT]d) eTTqT e+#TeTT. ‘l’, ‘m’  eT]jTT ‘t’ nqT 
sK\qT dweTT> ^jTTeTT. +#T eTTqT ‘l’, ‘m’ \ |&TqT ‘t’ esZeTT 
sT|eTT.

rdq |eTT q +1, ^q |eTT q +2  |& +&TqT #&e#TqT. 
n< $<eTT> +<qTq |*eTT\qT  |<H ^ sT| |< \TdT=qe#TqT.

(i) +1 = +2  (ii) +3 = +4  (iii) +5 = +6  (iv) +7 = +8

B qT+& MTsT >eT+q s+&T de+s sK\qT  s>K K+&+#Tq|&T @s&Tq$. 
 n) s+&T \ nqTs| DeTT\T deqeTT.
 )   @+s DeTT\T deqeTT.
) s>K jTT  | e+&T   n+s DeTT\ yTTeTT 

    d+|Ps DeTT (nq> 1800) n>TqT.

de+s sK\qT K+&+#TqT  s>KqT ^jTTeTT. |q 
#|q eT&T y\, DeTT\ =\\T =* d]#&TeTT.
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sK\T l || m, t nqTq~ 
 s>K, +x = ?

sK\T l || m, t nqTq~  
s>K, +z = ?

sK\T l || m, t nqTq~  
s>K, +x = ?

sK\T a || b, c nqTq~ 
 s>K, +y = ?

l1, l2 s+&T sK\T t nqTq~ 
 s>K +1 = +2 > 

q<?

 F - seTT nqTs| DeTT\qT d+#T#Tq~.

Z - seTT @+s DeTT\qT d+#T#Tq~.
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<VsD 3.1
 e&q |eTT CGH+ , BFE+  qT 

qT>=qTeTT. 

k<q:

|eTT AB || CD, EH nqTq~ s>K.

 FGC+  = 60° (e&q~)

 y = +CGH = 180° – +FGC ( CGH+  eT]jTT FGC+  

      nqTq$ sK| >\ dq DeTT\T) 
  = 180° – 60°

  = 120°

+CGF   = +EFA = 60° ( EFA+  eT]jTT FGC+  nqTq$ nqTs| DeTT\T)

 +EFA + +BFE = 180° (sK| >\ dq DeTT\ yTTeTT 1800)

 60° + x = 180°

 x = 180° – 60°

  = 120°

 `    x = +BFE = 120°

 y = +CGH = 120°

de+s sK\T 
n d]##T 
z nqT nseTTqT 
#q deT\+> 
qTq sK\T de+syTq$. 
@+s DeTT\T deqeTT. 

 eTT   de+s sK\T e#TqT 
eT&TeeTT. eTs\ eTT s>K e#TqT 
eT&TeeTT. sTy eT&q |\ n+#T\qT u> 
sT~ s sTeeTT. MTsT   de+ssK\qT 
s>KqT #&e#TqT. DeTT\ =\\qT =* 
de+s sK\qT  s>K K+&+#Te\q @s&T 
<seTT\qT d]#&TeTT.
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<VsD 3.2
 e&q |eTT CGF+  eT]jTT 

DGF+  qT qT>=qTeTT.

k<q:
|eTT AB || CD, EH nqTq~ s>K.

 +GFB = 70° (e&jTTq~)

 +FGC = a = 70° ( GFB+  eT]jTT CGF+  nqTq$ @+s 

    n+s DeTT\T deqeTT) 
 +CGF + +DGF = 180°  ( sK| >\ dq DeTT\ yTTeTT 1800)

 a + b = 180°

 70 + b = 180°

 b = 180° – 70°

  = 110°

 +CGF = a = 70°

 +DGF = b = 110°

<VsD 3.3
e&q |eTT +BFE = 100°,

 +CGF = 80° nsTTq 

i) +EFA, ii) +DGF,

iii) +GFB, iv) +AFG, v) +HGD qT qT>=qTeTT.

k<q:

 +BFE = 100° eT]jTT +CGF = 80° (e&jTTq~)

i)          +  CGF  =  +  EFA  =  80°   (nqTs| DeTT\T)

ii)        +  BFE   = +DGF   =  100° (nqTs| DeTT\T deqeTT)

iii)       +  CGF   = +GFB   =  80°   (@+s n+s DeTT\T deqeTT)

iv)       +  BFE   = +AFG   =  100° (nqTs| DeTT\T +CGH eT]jTT 

     +AFG deqeTT)

v)        +  CGF   = +HGD   =  80°  (nqTs| DeTT\T deqeTT)
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<VsD 3.4
|eTT, AB || CD, +AFG = 120° nsTTq

 (i) +DGF

 (ii) +GFB

 (iii) +CGF qT qT>=qTeTT.

k<q:
e&q |eTT AB || CD eT]jTT EH nqTq~ s>K.

(i)  +AFG = 120° (e&jTTq~)

 +DGF = +AFG = 120° (@+s n+s
 `   +DGF = 120° DeTT\T deqeTT)

(ii) +AFG + +GFB = 180° ( sK| >\ dq 
 120° + +GFB = 180° DeTT\ yTTeTT 1800)

 +GFB = 180° – 120°

   = 60°

(iii) +AFG + +CGF = 180°

 120° + +CGF = 180° ( sK| >\ dq 
    DeTT\ yTTeTT 1800)
 +CGF = 180° – 120°

  = 60°

<VsD 3.5
 |eTT x =\qT qT>=qTeTT. l || m nqTq~ 

e&q~. 

k<q:

|eTT, l || m

 +3 = x (@+s n+s DeTT\T deqeTT)

 3x +  x = 180° ( sK| >\ dqDeTT\ yTTeTT 1800)

 4x = 180°

 x = 
4
180

0

  = 45°
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nudeTT 3.1
 1. dsq yTqT mqT=qTeTT.
 i)  s>K s+&T sK\qT K+&+#Tq|&T @s&T DeTT\ d+K
 (n) 4 () 6 () 8 () 12

 ii)  s>K @y s+&T sK\qT K+&+#Tq|&T  s+&T sK\T 
  (n) de+syTq$       () de+seTT $
  () de+seTT>H  de+seTTH +&e#TqT.  () \+eTT> qT+&TqT 
 iii) s+&T de+s sK\qT  s>K K+&+#Tq|&T s>K jTT  |q +&T 

n+s DeTT\ yTTeTT 
 (n) 90° () 180° () 270° () 360°

 iv) e&q |eTT +BQR, +QRC
  nqTq$   
   (n) os_eTTK DeTT\T  

 () uV DeTT\T 
 () @+s n+s DeTT\T 
() nqTs| DeTT\T

 v) e&q |eTT +SRD = 110° nsTTq +BQP $\Te 
 (n) 110° () 100°
 () 80° () 70°

 2. e&q |eTT qT+& +< e&q |q (yeTT) \ 
dsq <seTTqT yjTTeTT. 

  (i) l || m nsTTq +1=+5.

  (ii) +4 = +6 nsTTq l || m.

  (iii) +4 + +5 = 180° nsTTq l  || m.

 3. |eTT qT+& e\dq DeTT\ |sqT yjTTeTT. 
  (i) +AMN jTT os_eTTK DeTT

  (ii) +CNQ  jTT @+s DeTT
  (iii) +  BMP jTT nqTs| DeTT
  (iv) +  BMN jTT nqTs| DeTT
 4. e&q |eTT qT+& +~ y{ qT>=qTeTT.
  (i) s+&T \ nqTs| DeTT\T
  (ii)   @+s n+s DeTT\T
  (iii) s>K jTT  |q e+&T   n+s DeTT\T
  (iv) os_eTTK DeTT\T
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 5. +< e&q |eTT\ qT+& x =\qT qT>=qTeTT. l || m nqTq~ e&jTTq~.

 6.  l || m eT]jTT 1+  = 70° nsTTq +2, +3, +4, +5,                                                                                                                       
   +6, +7 eT]jTT 8+  \ =\qT qT>=qTeTT.

 7. e&q |eTT\ qT+& l || m nqTq~ d]j? 
sDeTTeTT.

 8. |eTT #|jTTq +1 eT]jTT +2 \ =\qT 
qT>=qTeTT. l || m nqTq~ e&jTTq~.

1. s+&T dssK\T de+s sK\T nsTTq# n$ <={ @ _+<Te e<qT K+&+#T=qe.
2. s+&T  n+H |&q sK\qT yssT _+<Te\ K+&+#T dssK s>K 

nq&TqT.
3. s+&T de+s sK\qT  s>K K+&+#Tq|&T @s&Tq$.
  (n) s+&T \ nqTs| DeTT\T deqeTT ()   @+s DeTT\T deqeTT 

() s>K jTT  | (uTeTT)  neT]e+&T   n+s DeTT\ jTT 
yTTeTT d+|Ps DeTT\T (nq> 1800).
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4.1 =\< eT]jTT e |j+ 60°, 30°, 120°, 90° DeTT\qT ]+#T.

(i) 60° DeTTqT ]+#T:
yTT 1 :  sK ‘l’ qT ^jTTeTT. <|q 

‘O’ nqT _+<TeqT >T]+#TeTT.

yTT 2 : ‘O’ qT +<eTT> rdT= 
@<H ykseTT  
#|eTT, dssKqT A e< 
K+&+#TqT ^jTTeTT.

yTT 3 : ‘A’ qT +<eTT> rdT= n< 
ykseTT eq  #|eTT, 
yTT<{ e #|eTTqT ‘B’ 
e< K+&+#TqT ^jTTeTT.

yTT 4 : OBqT \T|eTT. +

AOB=60°.

‘O’ qT +<eTTT> rdT= @<H ykseTT 
 eeTTqT ^jTTeTT. e |]~ @<H  
_+<Te ‘A’ n >T]+#TeTT. ‘A’ qT +<eTT>, OA 
 ykseTT> rdT=  e #|eTTqT ^jTTeTT. 
n~ eeTTqT ‘B’ e< K+&+#TqT. ‘B’ qT +<eTT> 
n< ykseTT eeTTqT ‘C’ e< K+&+#TqT  
#|eTTqT ^jTTeTT. < $<eTT> eeTT| D, E, F e< 
K+&+#TqT #|eTT\qT ^jTTeTT. e] e #|eTT 
‘A’ _+<Te <s be#Tq~. _+<Te\T A, B, C, D, 

E      eT]jTT F \qT esTd> \T|eTT. ABCDEF  
eT w&T n>TqT.

| |eTT qT+& eTqeTT \TdT=qTq~.
 (i) e |]~, +<eTT 60° DeTT >\ sT e K+&eTT\T> $u+|&q~.
 (ii)  _+<Te e< DeTT\ yTTeTT 360° n>TqT.
 (iii) eT w&T sT deTuVQ uTeTT\qT *jTTq~.

|j> sU>DeTT
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(ii) 30° DeTTqT ]+#T:

yTT< 60° DeTTqT ]+ sTy < s+&T deTu>eTT\T> $u+q 30° 
DeTT e#TqT.

yTT 1 : 60° DeTTqT ]+#TeTT.      
(| sDeTT eq $<eTT>)

yTT 2 : ‘A’ qT +<eTT> rdT= AB 
b&e d>+ +f me 
ykseTT >\ e #|eTTqT 
+AOB n+s u>eTT 
^jTTeTT.

yTT 3 : ‘B’ qT +<eTT> 
rdT= n< ykseTT 
e #|eTTqT eTT+<T 
e #|eTT ‘C’ e< 
K+&+#TqT ^jTTeTT. 
OC  \T|eTT. +
AOC nqTq~ 30° .

 

(iii) 120° DeTTqT ]+#T.

yTT 1 : ‘l’ nqT sK|q ‘O’ nqT 
_+<TeqT >T]+#TeTT.

yTT 2 : ‘O’ qT +<eTT> 
rdT= @<q  
ykseTT e 
#|eTTqT ^jTTeTT. 
n~ dssK ‘l’  qT ‘A’ 
e< K+&+#TqT.

15° DeTTqT m ]+#<e? 
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yTT 3 : n< ykseTT 
‘A’ +<eTT>  
#|eTTqT eTT+<T 
#|eTT|q ^q ‘B’ 
e< K+&+#TqT.

yTT 4 : ‘B’ qT +<eTT> 
rdT= n< 
ykseTT eT]jTT 
#|eTTqT ^q n~ 
yTT<{ #|eTTqT ‘C’ 
e< K+&+#TqT. 

yTT 5 : OC \qT \T|eTT.       
  +AOC = 120° n>TqT.

(iv) 90° DeTTqT ]+#T
90° DeTTqT ]+#T dssK DeTT 180° qT eTqeTT s+&T deq 
u>eTT\T> $u+#eqT.

yTT 1 :  dssK ‘l’ |q ‘O’ nqT 

_+<TeqT >T]+#TeTT.

yTT 2 :  ‘O’ qT +<eTT> rdT= 

@<H  ykseTT 

sK|q ‘A’ eT]jTT ‘B’ \ 

e< K+&+#TqT #|eTT\qT 

^jTTeTT. 

     |&T  +AOB = 180°.



n<jTeTT 4

56

yTT 3 : ‘A’ eT]jTT ‘B’ \qT 

+<eTT\T> rdT=, AB 

=\ d>eTT +f me 

ykseTT #|eTT\qT 

AB  | y|q ^dq ‘C’ 
e< K+&+#TqT.

yTT 4 : OC qT \T|eTT.

   +AOC = 90°.

nudeTT 4.1
1.  +~ =\\T >\ DeTT\qT =\< eT]jTT e |j+ ]+#TeTT.

  (i) 60° (ii) 30°  (iii) 120° (iv) 90°

e&q sK|q eq @<q 
 _+<Teq \+sKqT 
]+#T, eTT+<T |< 
<T\T> eT\ eTeTT\qT 
|j+#e#TqT.

1. 600 =\ >\ DeTTqT ]+ < 
|Ps DeTTq D deT~K+&q sKqT 
]+#TeTT.

2. \+DeTTqT eT&T deq DeTT\T> 
$u+#TeTT.

3. +~ =\\ DeTT\qT ]+#TeTT. 
 750, 1050, 1350, 1500
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yT\T
n<jTeTT: 1

nudeTT 1.1
 1. (i) ` 360 (ii) ` 75 (iii) 325 .MT  (iv) 8 (v) 15

 2.   100 .> 3. 120 eT+~ b<jTT\T

 4.   80 .MT 5. 216 #.MT.

 6.   26 .> 7. 7.5 >+\T

 8.   15 sE\T 9. 156 eT+~ d\T

 10.   105 |J\T 11. 40 sE\T

n<jTeTT: 2
nudeTT 2.1

 1. (i) 175 d+.MT2  (ii) 365 d+.MT2 (iii) 750 d+.MT2  (iv) 106 d+.MT2

 2.   40 |+\T

 3.    uTCs d\+

 4.    eTD u+ - 100 #.MT.

 5.   #TsdeTT jTT yX\eTT.

nudeTT 2.2

 1. (i) 9 d+.MT2  (ii)  26 d+.MT2  (iii) 150 d+.MT2                          (iv) 30 d+.MT2

 2. (i) 24 d+.MT2  (ii) 3 MT2  (iii) 10.5 MT2

 3. (i) 10 MT (ii) 20 d+.MT  (iii) 16.5 MT

 4. (i) 18 MT (ii) 5 MT  (iii) 8 d+.MT

 5.   yTTeTT KsT ` 1,820

nudeTT 2.3
 1.   117 d+.MT2

 2. (i) 67.5 d+.MT2  (ii)  73 d+.MT2  (iii) 50.4 d+.MT2

 3.   150 d+.MT2      4. 12 d+.MT   5. 18750 MT2
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nudeTT 2.4
 1. (i)  (ii)  (iii) 

 2. (i) 45 d+.MT2  (ii)  48 d+.MT2  (iii) 12 d+.MT2

 3. (i) 252 d+.MT2  (ii) 180 d+.MT2 (iii) 241.5 d+.MT2 (iv) 58.1 d+.MT2

 4.   112 d+.MT2 5. 24300 MT2   6. 12 d+.MT

nudeTT 2.5
 1. (i)  (ii)  (iii) 

 2. (i) 90 d+.MT2  (ii)  118.3 d+.MT2 (iii) 536.5 d+.MT2 (iv) 120 d+.MT2

 3.   96 d+.MT2 4. 80 d+.MT 5. ` 8400

n<jTeTT: 3
nudeTT 3.1

 1. (i)  (ii)  (iii)  (iv)  (v) 

 2. (i) nqTs| DeTT\T (ii) @+s n+sDeTT\T

  (iii) s>K  |qTq   n+s DeTT\ yTTeTT.

 3. (i) +PMB (ii) +PMB   (iii) +DNM (iv) +DNQ

 4. (i) +1, +5; +4, +8; +2, +6; +3, +7   (ii) +4, +6; +3, +5

  (iii) +3, +6; +4, +5 (iv) +1, +3; +2, +4; +5, +7; +6, +8

 5. (i) 30° (ii) 50° (iii) 95° (iv) 130°

 6.   +1 = 70°, +2 = 110°, +3 = 70°, +4 = 110°

    +5 = 70°, +6 = 110°, +7 = 70°, +8 = 110°

 7. (i) l nqTq~ m  de+seTT <T. (s>K  |qTq n+sDeTT\ yTTeTT 
   1800 <T).

  (ii) l nqTq~ m  de+seTT<T (x =750. s>K  |qTq n+sDeTT\ 
   yTTeTT 1800 <T).

  (iii) l nqTq~ m  de+seTT  (x = 600. nqTs| DeTT\T deqeTT).

  (iv) l nqTq~ m  de+seTT (x = 1100. @+s DeTT\T deqeTT)
    8.  +1 = 44° , +2 = 136°



yT\T
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