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yde d+U eed
sT  ||+#eTT <T

d+K\T  >DeTT <T
1.1 |]#jTeTT

$Cq Xk_e~jT+<T #q|&T yTT< eTqeTT d+K\ jTT <seTT\T                
eT]jTT y{ jTT b<$T |]jT\qT >] eTqeTT #> \TdT=qe\jTTqT. d+K\T 
eTq J$eTT eTTKeTT b+~q$> $e]+#T#Tq~. eTqeTT |Ps d+K\ >]jTT 
y{jT+<T >\ b<$T |]jT\qT >]jTT HsT=jTTHeTT. |&T |Ps+eTT\T, 
nsDjTd+K\T, <X+Xd+K\T, _qeTT\T eT]jTT |eTT\T yTT<\>T y{ >]  
n<jTeTT $eseTT> ##<eTT.

d+K\T
eTq  J$eTT V+<`ns_ d+U |< |j+#T#THeTT.  |< 

#<TeqT yjTTqT |j+#T d+K\T |~ d+UeqeTT  <X+X d+K\T n 
|\Te&T#Tq~.  |< 0 qT+& 9 es >\ d+eTT\qT eTqeTT |j+#T#THeTT. 

1.2 |q:|]o\qeTT
se s> dVd+K\T, |Psd+K\T, |Ps+eTT\T, _qeTT\T  eT]jTT <X+X 

d+K\T >]jTT y{jT+<Tq b<$T |]jT\sTTq L&, rdy\qT HsT=jTT+{$T. 
y{ & DeTT> | #T=H<eTT.

dV d+K\T 
1 qT bs+u d+K> >\, +#T M\T d+K\ dV d+K\T n |sT. n 

dV d+K\ d$T ‘N’ nqT +> nseTT >T]+#e#TqT.

N = , , , , , ...1 2 3 4 5" , nqTq~ dV d+K\ jTT d$T n>TqT.

|Ps d+K\T

dTq dV d+K\qT #]q \_+#Tq~ |Psd+K\T n>TqT. |Ps d+K\T dTqqT 
yTT<{ d+K> >\ +#T M\T d+K\T> qTq$. n |Ps d+K\ jTT d$T 
‘W’ nqT +> nseTT >T]+#e#TqT. 

W = , , , , , , ...0 1 2 3 4 5" , nqTq~ |Ps d+K\ jTT d$T n>TqT.
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   |Ps+eTT\T
dV d+K\T eT]jTT TTD d+K\ jTT \

sTTqT |Ps+eTT\T n |\Te&T#Tq$. n |Ps+eTT\  
d$T Z nqT +> nseTT >T]+#&T#Tq~.

Z = ... , , , , , ...2 1 0 1 2- -" , n |Ps+eTT\ d$T n>TqT. () Z = 0, 1, 2, ...! !" , 
n |Ps+eTT\ d$T n>TqT.

1.3 |Ps+eTT\, H\T>T b<$T |]jT\T
  (i) 	 |Ps+eTT\ L& 

s+&T |Ps+eTT\qT L&q, \_+#Tq~  |Ps+eTT n>TqT.

<VsD,
	 i)	 10 4 10 4 6+ - = - =^ h

	 ii)	 48 12+ =

	 iii)	 6 60+ =

	 iv)	 6 + 5 = 11
	 v)	 4 + 0 = 4

 (ii) 	 |Ps+eTT\ rdy
 |Ps+eTT qT+& eTs= |Ps+eTTqT rdyjTT s+&e |Ps+eTT jTT 

L& $eTeTTqT yTT<{ d+K L&eqT. 

<VsD,
	 i)	 5 – 3 = 5 + 3 jTT L& $eTeTT = 5 + (– 3) = 2.

	 ii)	 6 – (– 2) = 6 + (–2) jTT L& $eTeTT = 6 + 2 = 8.
	 iii)	 (– 8) – (5) = (– 8) + (– 5) = – 13.
	 iv)	 (– 20) – (– 6) = – 20 + 6 = – 14.

(iii)	 |Ps+eTT\ >TDseTT
|Psd+K\ d$T >TDseTqTq~ bs+u L& n>TqT n eTT+<T s> 

HsT= jTTHeTT. eTqeTT < >T]+ |Ps+eTT\ d$T |&T HsT=H<eTT. 

$<T\T :
	1.	 s+&T <H |Ps+eTT\ >TD\eTT  <H |Ps+eT>TqT. 
	2.	 s+&T TTD |Ps+eTT\ >TD \eTT  <H |Ps+eT>TqT. 
	3.	  <H |Ps+eTT eT]jTT  TTD |Ps+eTT\ >TD\eTT  

TTD |Ps+eT>TqT. 

 >=| >D Xd y  
seqT+ $TH&T, 
s&T +qysT.
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<VsD
	 i)	 5 8 40# =

	 ii)	 5 9#- -^ ^h h 45=

	 iii)	 15 3 15 3 45# #- =- =-^ ^h h

	 iv)	 12 4 12 4 48# #- =- =-^ ^h h

eTT
H\|q  ^qT HsT> ^jTTeTT. eT< _+<TeqT dTq n >T]+#TeTT. dTq|q 

\&TeTT. |&T ^|q  n&T>T & |> ]  #TqT G1 n >T]+#TeTT. n& 
qT+& eTs\ n< ~X  n&T>T ]  #TqT G2 n >T]+#TeTT. eTeTT> <$<eTT> 
n< ~X ] = n&T>TqT (G3, G4, G5 .......) n >T]+#T=qTeTT.|&T eTs\ 
^|q 0 (dTq) | sT>TeTT. dTq qT+& m&eT |> #qT \TeeTT. m&eT | 
 n&T>T ]  #TqT `1 n >T]+#TeTT. eTeTT> n< ~X = n&T>T ]  
#TqT `2, `3, `4, ...... n >T]+#TeTT. |&T d+UsK jsT. +< #|&q d+K\
qT rdT= MT< &Te#TqT. 

	 i)	 d+UsK|q & |> ##TqT dTq |q \& k] s+&&T>T\T 
|seTT <TeTT. & |q eTeTT> < $<eTT> eT&T ksT <{q# 
dTq qT+& e m+ <seTT +&>\e? 

	ii)	 d+UsK|q m&eT |> ##TqT dTq |q \& k] eT&T n&T>T\T 
|seTT eTeTT> m&eT | <TeTT. eTeTT> <$<eTT> eT&T ksT 
<{q# dTq qT+& e m+<seTT +&>\e?

eTT
× 4 – 6 – 3 2 7 8

– 6 – 24
– 5 15 – 40
  3 21

<VsD 1.1
(`11) qT (-10) # >TD+#TeTT.

k<q
	 – 11 × (– 10)	 =	 (11 × 10) = 110

<VsD 1.2
(`14) qT 9 # >TD+#TeTT.
k<q
	 (– 14) × 9	 =	 – (14 × 9) = – 126

1)  0 × (– 10) 	 =
2)  9 × (– 7) 	 =
3)   – 5 × (– 10) 	=
4)  – 11 × 6 	 =
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<VsD 1.3

15I18 $\TeqT qT>=qTeTT.

k<q             15 × 18 = 270

<VsD 1.4

 f*$qT |f <s ̀  5200 nsTTq 

25 f*$qT |f\ <sqT qT>=qTeTT.

k<q

         f*$qT |f <s = `5200

    `  25 f*$qT |f\ <s  = 5200 × 25

                                             = `130000
nudeTT 1.1

	 1.	 dsq yTqT mqT=qTeTT:
	 i)	 dTqqT @  |Ps d+KHqqT >TD+q eq~.
	 n) <q |Ps+eTT  	) TTD |Ps+eTT	) 1    	 ) 0

	 ii)	 – 152 jTT $\Te? 
	 n) 225	 ) – 225	 ) 325	 ) 425

	 iii)	 – 15 × (– 9) × 0 jTT $\Te?
	 n) – 15	 ) – 9	 ) 0	 ) 7

	 iv)	 s+&T TTD |Ps+eTT\ >TD \eTT 
	 n) TTD |Ps+eTT ) <q |Ps+eTT	 ) dV d+K       ) |Ps d+K 

	 2.	 U\qT |P]+|eTT:
		  i)	  TTD |Ps+eTTqT dTqqT >TD+q \_+#Tq~ _________.
		  ii)	 _________ × 7014- =^ h

		  iii)	 72 #-^ h  _________ =  360-

		  iv)	 0 17# -^ h =  _________.

	 3.	 $\TeqT qT>=qTeTT:
		  i)	 3 2# -^ h	 ii)	 1 25#-^ h 	 iii)	 21 31#- -^ ^h h

		  iv)	 316 1#-^ h 	 v)	 (– 16) × 0 × (– 18)	 vi)	 12 11 10# #- -^ ^h h

	  vii)		 5 5#- -^ ^h h	 viii)	 5 5# 	 ix)	 3 7 2 1# # #- - - -^ ^ ^ ^h h h h

		  x)	 1 2 3 4# # #- - -^ ^ ^h h h 	 xi)	 7 5 9 6# # #- -^ ^ ^h h h

		 xii)	 7 9 6 5# # # -^ h      	  		  xiii)	 10 × 16 × (– 9)
		 xiv)	 16 × (– 8) × (– 2)			   xv)	 (– 20) × (– 12) × 25
		 xvi)		 9 × 6 × (– 10) × (– 20)

d+U s|eTT\ <s |Ps+eTT\ >TDseTT.
 TTD |Ps+eTTqT eTs= TTD |Ps+eTT# 
>TD+#T.
< (-2)I(`2) R 4 qT d+U s|eTT $e]+#T.
eTT:
(G2) I (G1) R 2 >TDeTTq+<T ={> Z+#TeTT.

(G1) I (G1) R 1
 (0) I (G1) R 0
(`1) I (G1) R `1
(`2) I (G1) R `2

>TDeTTq+<T ={> Z+#TeTT.
   (`2) I 0 R 0
(`2) I (`1) R 2
(`2) I (`2) R 4

eTT
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	 4.	 >TD+#TeTT:
	 i)	 (`9) eT]jTT 15
	 ii)	 (`4) eT]jTT (`4)
	 iii)	 13 eT]jTT 14 
	 iv)	 (`25) eT]jTT 32
	 v)	 (`1) eT]jTT (`1)
	 vi)	 (`100) eT]jTT 0
	 5.	   |H <s `15 nsTTq 43 |H\ <s m+? 
	 6.	  |X|eTT 20 |X\T \e. = |X 5 esT\T. nsTTq  $<] 15 

|X\ d]jTq de<qeTT ydq n esT\qT qT>=qTeTT. 
	 7.	 se = sE `150 JeTT d+b~+q~. 15 sE\ yT m+ &T 

d+b~+#TqT?
	 8.	  | <s `20, 12 |\ jTT <sqT qT>=qTeTT.
(iv) 	 |Ps+eTT\ u>VseTT

u>VseTqTq~ >TDseTT jTT $eTeTT n eTq *jTTqT. 
u>VseTTq d++~+q $<T\qT +~ $<eTT> |s=qe#TqT. 

	
<H |Ps+eTT

<H |Ps+eTT
   =  <H |Ps+eTT

	
TTD |Ps+eTT

TTD |Ps+eTT
 =  <H |Ps+eTT

	
<H |Ps+eTT

TTD |Ps+eTT
  =  TTD |Ps+eTT

	
TTD |Ps+eTT

<H |Ps+eTT
  =  TTD |Ps+eTT

0 (dTq)  u+#T:
dTq | <HqqT dTq u+#T nqTq~ nseTT ~. m+<Tq> dTq 

u+#T nqTq~ $e]+#T M\T<T. 
<VsD 1.5

250 qT 50 # u+#TeTT.
k<q
250  50 # u+#T 

50
250  = 5.

a) 
10
0 = 	 b) 

3
9
-
=

c) 
3
3
-
- = 	 d) 2

10- =
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<VsD 1.6
(`144) qT 12 # u+#TeTT.
k<q
(`144) qT 12 # u+#T 

12
144-  = – 12.

<VsD 1.7

2 10
15 30 60

#
# #- -^ ^h h  $\TeqT qT>=qTeTT.

k<q

	
2 10

15 30 60

#
# #- -^ ^h h 	 = 	

20
27000  = 1350.

<VsD 1.8
 dT 5 >+\ 200 .MT <seTT |jD+#qT.  >+ |jD+#T <seTT 

m+? 
k<q
  5 >+\ |jD+q <seTT  = 200 .MT.

	̀  1 >+ |jD+q <seTT  = 
5
200  = 40 .MT.

nudeTT 1.2
	 1.	 dsq yTqT mqT=qTeTT:
	 i)	 |Ps+eTT\ u>VseTqTq~ ............ jTT $eTeTT n>TqT 

	 n) L&         	 ) rdy        	 ) >TDseTT	 ) u>VseTT
	 ii)	 369 ÷ ............ = 369.
	 n) 1	 ) 2	 ) 369	 ) 769

	 iii)	 – 206 ÷ ............ = 1.
	 n) 1	 ) 206	 ) – 206	 ) 7

	 iv)	 – 75 ÷ ............ = – 1.
	 n) 75	 ) – 1	 ) – 75	 ) 10

	 2.	 $\TeqT qT>=qTeTT:
	 i)	 30 6'-^ h 		  ii)   50 ' 5 		  iii ) 36 9'- -^ ^h h
	 iv)	 49 49'-^ h 		  v)   12 3 1' - +^ h6 @	 vi) 36 6 3'- -^ h6 @
	 vii)	 6 7 3 2'- + - +^ ^h h6 6@ @			   viii) 7 19 10 3'- + - - + -^ ^ ^ ^h h h h6 6@ @
	 ix)	 7 13 2 8'+ +6 6@ @	 x) [7 + 23] ÷ [2 + 3]

	 3.	 $\TeqT qT>=qTeTT:

	 i)	
2 3

1 5 4 6

#
# # #- - - -^ ^ ^ ^h h h h  ii) 

4 5 6 2
8 5 4 3 10
# # #

# # # #   iii) 
4 6

40 20 12

#
# #

-
- -
^

^ ^
h

h h

	 4.	 s+&T d+K\ >TD \eTT 105. y{  d+K (`21) eTs= d+K @~?
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+< e&q$ deq 
yTqy?	
i)   7 5 4+ +^ h, 7 5 4+ +^ h

ii)  5 2 4- + - + -^ ^ ^h h h6 @, 
    5 2 4- + - + -^ ^ ^h h h6 @

|Ps+eTT\ L& <seTT\T: (Properties of Addition of integers)
  (i)  	L& jT+<T d+e <seTT: (Closure Property)

+< e&q <VsD\qT >eT+#TeTT.
	 1.	 1 29 3 42+ = 			 
	 2.	 10 4 6- + =- 				 
	 3.	 18 ( 47) 29+ - =- 	
k<sDeTT> a , b nqTq$ @< s+&T |Ps+eTT\T nsTTq a + b  |Ps+eTT 

n>TqT.
         n+<Te\q |Ps+eTT\ L& d+e <seTTqT *jTT+&TqT.

 (ii) 	 L& jT+<T ejT <seTT: (Commutative Property)

s+&T |Ps+eTT\qT @ esTdHq L&e#TqT. ys $<+>, |Ps+eTT\ L& 
nqTq~ ejT <seTTqT *jTT+&TqT. 

8G(`3)R5 eT]jTT (`3)G8R5 n eTqeTT rdT=qe#TqT.

n+<Te\q 8G(`3)R(`3)G8

k<sD+> a ‚ b  nqT @y s+&T |Ps+eTT\ a b b a+ = +  .

n+<Te\q |Ps+eTT\ L& nqTq~ ejT <seTTqT |P] #jTTqT. 

(iii)  	L& jT+<T dV#s <seTT: (Associative Property)

+< e&q <VsDqT >eT+#TeTT:

5, `4 eT]jTT 7 nqT |Ps+eTT\qT rdT=qTeTT. 

	 5 + [(– 4) + 7]	 = 5 + 3 = 8 eT]jTT

	 [5 + (– 4)] + 7	 =	1 + 7 = 8

n+<Te\q,	 5 + [(– 4) + 7]	 =	 [5 + (– 4)] + 7

	 k<sD+> a, b, c nqT |Ps+eTT\ 
a b c a b c+ + = + +^ ^h h  n eTqeTT #|e#TqT.

n+<Te\q |Ps+eTT\ L& nqTq~ dV#s <seTTqT |P] #jTTqT. 

+< e&q$ deqyTqy?
i)  	5 12+ -^ ^h h eT]jTT 12 5- +^ ^h h

ii)	 7220- +^ h  eT]jTT 72 20+ -^ h
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(iv) 	 L& deT d+K: (Additive identity)

@ |Ps+eTTHqqT dTqqT L&q|&T n< |Ps+eTTqT b+<e#TqT.

<VsD,  5 + 0 = 5.

k<sDeTT>, @<  |Ps+eTT a , a + 0 = a.

n+<Te\q dTq nqTq~ |Ps+eTT\ L& deTeT>TqT.

|Ps+eTT\ rdy <seTT\T: (Properties of subtraction of integers)

  (i) 	 rdy jT+<T d+e <seTT: (Closure Property)
    	 +< e&q <VsD\qT >eT+#TeTT:

	 i)   5 12 7- =- 				  

	 ii)  18 13 5- - - =-^ ^h h 	

|q #|q <VsD\ qT+& s+&T |Ps+eTT\ rdy nqTq~ eTs\  |Ps+eTT 
nqTq~ *jTT#Tq~. k<sDeTT> a,  b nqTq$ @< s+&T |Ps+eTT\T nq a -  b 
nqTq~jTT  |Ps+eTT n>TqT.

n+<Te\q rdy nqTq~ d+e <seTTqT b{+#<T.

 (ii)	 rdy jT+<T ejT <seTT: (Commutative Property)

7 eT]jTT 4 nqT |Ps+eTT\qT rdT=qTeTT. 
	 7 4 3- =

	 4 7 3- =-  n #&e#TqT
`  7 4 4 7!- -

k<sDeTT> a eT]jTT b nqT @< s+&T |Ps+eTT\ a b b a!- -

n+<Te\q |Ps+eTT\ rdy nqTq~ ejT <seTTqT b{+#<T.

(iii)	 rdy jT+<T dV#s <seTT: (Associative Property)

7, 4 eT]jTT 2 nqT |Ps+eTT\qT rdT=qTeTT
( )7 4 2 7 2 5- - = - =

( )7 4 2 3 2 1- - = - =

`  ( ) ( )7 4 2 7 4 2]- - - -

k<sDeTT> a , b eT]jTT c nqT @y eT&T |Ps+eTT\ ( ) ( ) .a b c a b c!- - - -

n+<Te\q |Ps+eTT\ rdy nqTq~ dV#s <seTTqT b{+#<T.

i)   17 + ___ = 17
ii)  0 + ___ = 20
iii) – 53 + ___ = – 53
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|Ps+eTT\ jTT >TDs <seTT\T: (Properties of multiplication of integers)

  (i) 	 >TDseTT jT+<T d+e <seTT: (Closure property)

+~ y{ >eT+#TeTT:
	 – 10 × (– 5)	 =	 50
	 40 × (– 15)	 =	 – 600

	 k<sDeTT> a eT]jTT b nqT n |Ps+eTT\qT 
a × b  |Ps+eT>TqT.

n+<Te\q |Ps+eTT\T nqTq$ >TDseTT\ +< d+e <seTTqT b{+#TqT.

 (ii) 	 >TDseTT jTT ejT <seTT: (Commutative property )

+~ y{ >eT+#TeTT:

	 5 × (– 6)	 =	 – 30   eT]jTT   (– 6) × 5 = – 30
	 5 × (– 6)	 =	 (– 6) × 5

	 k<sDeTT> a eT]jTT b nqT @< s+&T 
|Ps+eTT\ a × b = b × a.

	 n+<Te\q |Ps+eTT\ >TDseTT ejT <seTTqT 
b{+#TqT.

(iii) 	0 (dTq)  >TDseTT #jTT: (Multiplication by Zero)

	 dTq  @<  d+KqT dTq >TD+q \_+#Tq~ 
dTq n>TqT. 

+~ y{ >eT+#TeTT:
	 5 × 0	 =	 0
	 – 8 × 0	 =	 0

k<sDeTT> dTq @  |Ps+eTT a  a × 0 = 0 × a = 0

(iv) 	 >TDs deT d+K: (Multiplicative identity)

+~ y{ >eT+#TeTT:
	 15 # 	 = 	 5
	 1 ( 7)# - 	 = 	 7-  

	 1 nqTq~ |Ps+eTT jTT >TDs deT d+K 
n>Tq ~ #|#Tq~.
k<sDeTT> @<  |Ps+eTT a  a 1#  = a1 #  =  a n eTqeTT rdT=qe#TqT.

+< e&q$ deq 
yTqy?
i)  5 × (– 7), (– 7) × 5
ii) 9 × (– 10), (– 10) × 9

i)	 0 × 0	= _____
ii)	– 100 × 0	= _____
iii)	 0 × x	= _____

i)	 (– 10)	× 1	 = __
ii)	 (– 7)	 × __	= – 7
iii)	___ 	 ×  9	 =  9
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   (v) 	>TDseTT dV#s <seTT: (Associative property for Multiplication)

2, `5, 6 nqT |Ps+eTT\qT rdT=+<TeTT. 

B qT+&

2 5 6# #-^ h6 @ =  10 6#-

	             60=-  eT]jTT	

2 5 6# #-^ h6 @=  2 30# -^ h

	             =  60-

  e q 2 5 6 2 5 6# # # #- = -^ ^h h6 6@ @

k<sDeTT> @< a, b, c nqT |Ps+eTT\ (a × b) × c = a × (b × c).

n+<Te\q, |Ps+eTT\ >TDseTqTq~ dV#s <seTTqT b{+#Tq eTqeTT 
#|e#TqT.

(vi) 	 $u+#T (ysT#jTT) <seTT: (Distributive property)

12, 9, 7 nqT |Ps+eTT\qT rdT=qTeTT. 

B qT+&

12 9 7# +^ h =  12 16#  =  192

12 9 12 7# #+^ ^h h =  108 84+  =  192

eq 12 9 7# +^ h =  12 9 12 7# #+^ ^h h

k<sDeTT> a, b, c nqT @y eT&T |Ps+eTT\

		  a b c# +^ h = a b a c# #+^ ^h h.

n+<Te\q |Ps+eTT\ jTT >TDseTqTq~ $u+#T <seTTqT b{+#TqT.

|Ps+eTT\ u>Vs <seTT\T: (Properties of division of integers)

  (i) 	 d+e <seTT: (Closure property)

+~ <VsD\qT >eT+#TeTT: 

	 (i)	 15 5 3' = 		

	 (ii)	 3 9
9
3

3
1'- = - = -^ h 	

	 (iii)	 7 4
4
7' = 		

|q #|&q <VsD\ qT+& |Ps+eTT\ u>VseTqTq~ d+e <seTTqT 
b{+#<T.

+< e&q$ deq yTqy?
1. 4 5 6# +^ h  eT]jTT 4 5 4 6# #+^ ^h h

2. 3 7 8# -^ h  eT]jTT (3×7) + (3×(–8))

3. 4 5# -^ h eT]jTT 5 4#-^ h
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 (ii) 	 ejT <seTT: (Commutative Property)
+~ <VsD\qT >eT+#TeTT:
8 ÷ 4 = 2 eT]jTT 4 ÷ 8 = 

2
1

`  8 ÷ 4 !  4 ÷ 8
|q #|q <VsD\ qT+& |Ps+eTT\ u>VseTqTq~ ejT <seTTqT b{+#<T.

(iii)	 dV#s <seTT: (Associative Property)
+< #|&q <VsD\qT >eT+#TeTT:
12 (6 ) 12

(12 6) 2 2 2 1

12 (6 2) (12 6) 2

2 3 4' ' '

' ' '

` ' ' ' '!

= =

= =

|q #|&q <VsD\ qT+& |Ps+eTT\ u>VseTqTq~ dV#s <seTTqT b{+#<T.

1.4 _qeTT\T (Fractions)
|]#jTeTT:

eTqeTT eTT+<T s>T\ _qeTT\qT >]jTT eT _qeTT, n|eT _qeTT                 
eT]jTT $TXeT _qeTT\qT >]jTT y{ jTT L&, rdy\qT >]jTT HsT=jTTHeTT. 
|&T _qeTT\ >TDseTT eT]jTT u>VseTT\qT >] ##<eTT.

|q:|]o\qeTT: 
	 eT_qeTT:  _qeTT VseTT, \eeTT +f |<~> +&q  _qeTTqT eT_qeTT 

n n+{sT.
	 <VsD: , , ,

4
3
2
1
10
9
6
5

	 n|eT _qeTT:  _qeTT \eeTT, VseTT +f |<~> +&q  _qeTTqT 
n|eT _qeTT n n+{sT. 
	 <VsD: , , ,

4
5
5
6
30
41
25
51

	 $TXeT _qeTT:  _qeTqTq~  dV d+K eT]jTT  eT _qeTT *dq~> 
+&q  _qeTTqT $TXeT _qeTT n n+{sT.
	 <VsD: , ,2

4
3 1

5
4 5

7
1

| #T=qTeTT: $TXeT _qeTT R dV d+K G eT _qeTT

eTT
s> $<sT\qT >|\T> $u+ | >|ysT q |{qT k+ 

<VsD\ <s |P]+ |  |\qT >T]+#eqT.
|Ps+eTT\ <seTT\T d+e <seTT ejT <seTT dV#s <seTT
L&
rdy
>TDseTT
u>VseTT
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n |Psd+K\T 1  VseTT> 
>\ _q d+K\>TqT.

    #]+#TeTT: dTq eT]jTT 1  eT< m d+K\T q$.

|q:|]o\qeTT: _qeTT\ jTT L& eT]jTT rdy

<VsD (i)

d]+#TeTT: 
5
2
5
3+

k<q
	

5
2
5
3+  =  1

5
2 3

5
5+ = =

<VsD (ii)

d]+#TeTT:  
3
2
12
5

24
7+ +

k<q
		

3
2
12
5

24
7+ +  =  

24
2 8 5 2 7 1# # #+ +

				     =  
24

16 10 7+ +

		                          =
24
33 =1

8
3

<VsD (iii)

d]+#TeTT:  5
4
1 4

4
3 7

8
5+ +

k<q

	 5
4
1 4

4
3 7

8
5+ + 	 = 	

4
21

4
19

8
61+ + 	

		  = 	
8

42 38 61+ +  =  
8
141

		  = 	 17
8
5

<VsD (iv)

d]+#TeTT:  
7
5
7
2-

k<q

7
5
7
2-  =  .

7
5 2

7
3- =  

<VsD (v)

 d]+#TeTT: 2
3
2 3

6
1 6

4
3- +

k<q

	 2
3
2 3

6
1 6

4
3- + 	 = 	

3
8

6
19

4
27- +
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14

	 =	
12

32 8 813- +

	 =	
12
75  = 6 

4
1

(i) _qeTT\qT |Psd+K\ >TD+#T: (Multiplication of a fractions by a whole number)

|eTT 1.1

|eTT (1.1)  q |eTT\qT >eT+#TeTT. #jT yjT&q u>eTqTq~  
eeTT 

8
1  u>eT>TqT. s+&T #jTyjT&q u>eTT\qT *|q m+ u>eTTqT >T]+#TqT.

2
8
1
8
1

8
1

8
2

4
1#+ = = =  qT >T]+#T#Tq~. 

 eTqeTT  eT_qeTT  n|eT _qeTTqT |Psd+K >TD+#T yTT< _qeTT 
jTT \eeTTqT |Ps d+K >TD+#eqT. VseTTqT nT\H yjTeqT.

 >TD \eTT n|eT _qeTT> +&q < $TXeT _qeTT> eseqT.

 $TXeT _qeTTqT  |Ps d+K >TD+#T yTT< $TXeT _qeTTqT n|eT 
_qeTT> e]q s >TD+#eqT.

n+<Te\q, 4 3
7
4 4

7
25

7
100 14

7
2# #= = =

(ii) _qeTT >TDeTT nqT |jT> qTq~: (Fraction as an operator ‘of’)

|eTT qT+& (|eTT 1.2) = #jT yjT&q u>eTT 
3
1  qT >T]+#T#Tq~. eT&T 

#jTyjT&q u>eTT\T 
3
1  qT >T]+#T#Tq$.

qT>=qTeTT :

i) 
5
2 4# 	 ii) 

5
8 4#

iii) 4
5
1# 	 iv) 

11
13 6#

qT>=qTeTT:

i)  6 7
3
2#

ii) 3
9
2 7#
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|eTT 1.2
eT&T #jT yjT&q u>eTT\qT {> #]q eTqeTT 1  b+<e#TqT.

n+<Te\q 
3
1  >TDeTT 3 =  

3
1 #3 = 1.

>TDeTT  (of ) nqTq~ >TDseTTqT >T]+#TqT n rs+#e#TqT.

|eT 15 #T +#T=jTT+&q~. w, |eT +#T=jTTq # 
3
1  u>eTT 

 >*q #qT +#T=jTTq~. w <>Zs q # jTT d+K m+?

w +#T=jTTq #T R 
3
1  I 15 R 5 #T

<VsD 1.9

$\TeqT qT>=qTeTT :  2
5
1   

4
1

k<q
	 2

5
1   

4
1 	

4
1 2

5
1#=

		
4
1

5
11#=

		
20
11=

<VsD 1.10
60 eT+~ $<sT\T >\  >| 

10
3  u>eTT $<sT\T $Cq XdeTT #<Te 

w|&]. 
5
3  u>eTT k+|T $CqeTT #<Te w|&].

	 (i)	 $Cq XdeTT #<Te w|&q $<sT\T m+eT+~?

	 (ii)	 k+|T $CqeTT #<Te w|&q $<sT\T m+eT+~?
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k<q
s> qTq yTT+ $<sT\T 60=

(i)	 60 eT+~ $<sT\ 
10
3  u>eTT $<sT\T $Cq XdeTT #<Te w|&].

	 {, $Cq XdeTT #<Te w|&q $<sT\ d+K 60  
10
3 .

	                                           = 
10
3  I 60 R 18eT+~.

(ii)	60 eT+~ $<sT\ 
5
3  u>eTT $<sT\T k+|T $CqeTT #<Te w|&].

	 {, k+|T $CqeTT #<Te w|&q $<sT\ d+K 60  
5
3

	                                           = 60
5
3 #  = 36 eT+~.

nudeTT 1.3

	 1.	 >TD+#TeTT:

i)	 6
5
4# 	 ii)	 3

7
3# 	 iii)	 4

8
4# 	 iv)	 51

10
2#

v)	
3
2 7# 	 vi)	 8

2
5 # 	 vii)	

4
11 7# 	 viii)	

6
5 12#

ix)	
7
4 14# 	 x)	 18

3
4#

	 2.	 $\TeqT qT>=qTeTT:

i)	 28  
2
1 	 ii)	 27  

3
7 	 iii)	 64  

4
1 	 iv)	 125  

5
1

v)	 216  
6
8 	 vi)	 32  

8
4 	 vii)	 27  

9
3 	 viii) 	 100  

10
7

ix)	 35  
7
5 	 x)	 100  

2
1

	 3.	 +< e&q y{ >TD+ >TD \eTTqT $TXeT _qeTT> esTeTT. 

i)	 55
4
1# 	 ii)	 63

5
3# 	 iii)	 18

5
1# 	 iv)	 6 10

7
5#

v)	 7 7
2
1# 	 vi)	 9 9

2
1#

	 4.	 ydT eT]jTT s$ <sT  $Vs j y[]. y] * y]  qT 10 sT 
qT  |+|q~. ydT 

5
2  u>eTT qT |j+#T=HqT. $T*jTTq qT 

s$ |j+#T=HqT. ydT m+  >qT.
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  (iii)   _qeTTqT eTs= _qeTT# >TD+#T: (Multiplication of a fraction by a 
fraction)

<VsD 1.11
qT>=qTeTT: 

8
3   

5
1 .

k<q
	

8
3   

5
1 	 =	

5
1  × 

8
3  =  

40
3

<VsD 1.12
qT>=qTeTT: 

9
2  × 

2
3 .

k<q
	

9
2  × 

2
3 	 =	

3
1

<VsD 1.13

\  |deTT 
4
1  u>eTTqT   >+ #~$q~. 3

2
1  >+\ yT |deTT 

m+ u>eTTqT #<e>\<T. 

k<q
\  >+ |deTT #~$q u>eTT    

4
1=

3
2
1  >+\ yT |deTT #~$q u>eTT 3

2
1
4
1#=

						        =
2
7
4
1#

						        
4 2
7 1
#
#=

						        
8
7=

`   3
2
1  >+\ |deTT 

8
7  u>eTTqT #<e>\<T.

nudeTT 1.4
	 1.	 qT>=qTeTT :

i)	
10
5   

5
10  	 ii)	

8
7   

3
2 	 iii)	

4
7   

3
1 	 iv)	

9
7   

8
4

v)	
4
9   

9
4 	 vi)	

9
2   

7
1

	 2.	 ]w s|eTT yjTTeTT:

i)	  
9
2 3

3
2# 	 ii)	

9
2
10
9# 	 iii)	

8
3
9
6# 	 iv)	

8
7
14
9#

v)	
2
9
3
3# 	 vi)	

5
4

7
12#

qT>=qTeTT:
i)  
3
1  × 

5
7

ii) 
3
2
9
8#
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	 3.	 +< e&q _qeTT\qT >TD+#TeTT :

i)	
5
2 5

3
2# 	 ii)	 6

4
3
10
7# 	 iii)	 7

2
1 1#

iv)	 5
4
3 3

2
1# 	 v)	 7

4
1 8

4
1#

	 4.	  sT 1 sT |{\T 20 .MT |jD+q~.  sT 2
4
3   |{\T m+ 

<seTT |jD+#TqT?

	 5.	 >b  |deTTqT = sE 1
4
3  >+\T #<Te#T+&qT. nqT 7 sE\ 

|deTT yTTeTTqT #~$ eTT+#qT. |deTT yTTeTTqT #<Te n m+ \
eTT (>+\T) e\jTTqT?

 _qeTT jTT $eTeTT: (The reciprocal of a fraction)
dTq s+&T d+K\ >TD\eTT 1 > +&q  d+K\T <={ $eTeTT 

n |\Te&T#Tq~. n+<Te\q, 
5
3  jTT $eTeTT 

3
5 , 
3
5  jTT $eTeTT 

5
3  n>TqT. 

	 >eT: 1  f $eTeTT n>TqT. dTH $eTeTT <T.

(iv)  _qeTTqT  |Psd+K# u+#T: (Division of a whole number by a fraction)

 |Psd+KqT  _qeTT# u+#T  |Psd+KqT  _qeTT jTT $eTeTT# 
>TD+#e\jTTqT.

<VsD 1.14
qT>=qTeTT:	  (i) 6

5
2' 	 (ii) 8

9
7' 	

k<q
     (i)	6 ÷ 

5
2  = 6 × 

2
5  = 15

   (ii)   8
9
7 8

7
9

7
72' #= =

 |Psd+KqT $TXeT _qeTT u+#Tq|&T $TX_qeTTqT yTT< n|eT 
_qeTT> eseqT. 

<VsD 1.15
qT>=qTeTT: 6 ÷ 3 

5
4

k<q
6 ÷ 3 

5
4  = 6 ÷ 

5
19  = 6 × 

19
5  = 

19
30  = 1 

19
11

(v)   _qeTTqT eTs= _qeTT# u+#T: (Division of a fraction by another fraction)

 _qeTTqT eTs= _qeTT# u+#T yTT<{ _qeTTqT s+&e _qeTT jTT 
$eTeTT# >TD+#eqT. 

qT>=qTeTT:
i)  6 5

3
2'     ii) 9 3

7
3'
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eTqeTT |&T 
5
1
7
3'  qT ##<eTT. 

	
5
1
7
3

5
1' #=  .

7
3  jTT $eTeTT.

		
5
1
3
7

15
7#= = 		

nudeTT 1.5

	 1.	 +< e&q _qeTT\ jTT $eTeTTqT qT>=qTeTT:

i)	
7
5 	 ii) 

9
4 	 iii) 

7
10 	 iv) 

4
9

v)	
2
33 	 vi) 

9
1 	 vii) 

13
1 	 viii) 

5
7

	 2.	 qT>=qTeTT:

i)	
3
5  ÷ 25	 ii) 

9
6  ÷ 36	 iii) 

3
7  ÷ 14	 iv) 1 

4
1  ÷  15

	 3.	 qT>=qTeTT:
(i)	

5
2
4
1' 	     ii)	

6
5
7
6' 	        iii) 2

4
3
5
3' 	      iv) 3

2
3
3
8'

	 4.	  k{ (scout) jTbsyT e\dq >T&=\ 2 
4
1  MTsT nsTTq 47 

4
1  MTs 

>T& m jTbsyT\qT e#TqT? 

	 5.	 s+&T d\eTT\ eT< q <seTT 47 
2
1  .MT.  yqT (van)  <seTTqT 

<T 
16
3  >+\T rdT=q~, nsTTq yqT y>eTT m+?

1.5 	 nsDjT d+K\T ` |]#jTeTT (Introduction to Rational Numbers)

 nsDjT d+K ,
q
p  q 0! , p eT]jTT q |Psd+K\T n |s=q&T#Tq$. & 

p nqTq~ \eeTT, q nqTq~ VseTT n>TqT.

	 , , , ,
3
7
7
5
9
2
7
11
11
3-

-
-  nqTq$ nsDjT d+K\T.

 nsDjT d+K jTT VseTT <H d+K>qT |> VseTT eT]jTT \eeTTq 
1 | ys<H ueTT  jT&\  nsDjT d+K ]w s|eTT q< #|e#TqT. 

 nsDjT d+K ]w s|eTT  jT&\ < ]w s|eTT ese#TqT.

<VsD 1.16

54
72  qT ]w s|eTT esTeTT.

 qT>=qTeTT:

i) 
7
3
5
4' , ii) 

2
1
5
4' , iii) 2

4
3
2
7'
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k<q

	  54
72

54 2
72 2

27
36

27 3
36 3

9
12

9 3
12 3

3
4

'
'

'
'

'
'

=

= =

= =

=

	                     

 <VsD 72 eT]jTT 54 M{ jTT >]w keq ueTT 18 > q~.
 nsDjT d+KqT <jTT ]w s|eTT eTsT < jTT \eeTT    

eT]jTT VseTTqT y{ jTT >]w keq ueTT# u+#eqT. & TTD >TsTqT 
#&s<T. 

VseTT TTD >TsT +&q ` >]w keq ueTT# u+#eqT. 

<VsD 1.17

(i) 
12
18
-

 (ii)
16
4

-
-  \qT ]w s|eTT esTeTT.

k<q
(i)  18 eT]jTT 12 jTT >.k.u 6.

{, <jTT ]w s|eTT e#T `6 # u+#e\jTTqT.

		
12
18

12 6
18 6

2
3

'
'

-
=
- -

-
= -

^
^

h
h

(ii) 4 eT]jTT 16 jTT >.k.u 4.
{, < jTT ]w s|eTTqT b+<T `4 # u+#eqT.

	
16
4

16 4
4 4

4
1

'
'

-
- =

- -
- -

=
^
^
h
h

1.6	 nsDjT d+K\qT d+U sK| >T]+#T: (Representation of Rational 
numbers on the Number line). 
|Ps+eTT\qT d+UsK| @ $<eTT> >T]+#eq MT *jTTqT. |&T  

d+UsKqT ^#<eTT.
dTq & |q q _+<Te\T <H |Ps+eTT\T n>TqT. dTq m&eT |q 

q _+<Te\T TTD |Ps+eTT\>TqT.
|&T nsDjT d+K\qT d+UsK| @ $<eTT> >T]+#eq ##<eTT. 

|eTT 1.3

eTs= |<: 
54
72

54 18
72 18

3
4

'
'= =

]w s | eTT  y j TTeTT.

i) 
51
18- , ii) 

28
12- , iii) 

35
7
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21

– 
4
1  nqT d+KqT d+UsK| >T]+#T |jT+#<eTT.

<H |Ps+eTT\qT d+UsK| >T]+#TqT <H nsDjT d+K\qT dTq 
& |>qT, TTD nsDjT d+K\qT dTq m&eT |>qT >T]+#e#TqT. 

|eTT 1.4
– 
4
1  qT dTq @ |q >T]+#<e?  TTD nsDjT d+K> +&q < 

dTq m&eT |> >T]+#e#TqT.
|Ps+eTT\qT d+U sK >T]+#Tq|&T ||q e#T |Ps+eTT\T deq eT< 

d\eTT >T]+#&T#Tq< MT *jTTqT. < $<eTT> nsDjT d+K\T 
4
1  eT]jTT      

– 
4
1   nqT nsDjT d+K\qT mT >T]+#e\jTTq MT *jTTqT. 

4
1  nqT nsDjT 

d+KqT mT >T]+#e\jTTq MT *jTTqT. ~ dTqqT, 1 qT >T]+q <seTT 4 
 1 u>eTT <seTT >T]+#&T#Tq~. 

n+<Te\q – 
4
1  nqTq~ dTqqT `1 qT >T]+q <seTT 4  1 u>eTT 

<seTT >T]+#&T#Tq~.

2
3  qT d+UsK| mT >T]+#eqT? nqTq~ eTq *jTTqT. ~ dTq & 

|>qT 1 qT 2 qT eT< u>eTT >T]+#&T#Tq~. |&T `
2
3  qT d+UsK| 

>T]+#T |jT+#<eTT.
~ dTq m&eT |>qT, dTq qT+& 

2
3  q n< <seTT m&eT |>qT neTsTqT. 

< $<eTT> 
2
1-  dTq m&eT |> q~. n< <seTT 

2
1  dTq & |> qTq~. 

n+<Te\q |q #|q $<eTT> d+UsK 
2
1-  qT >T]+#e#TqT. < $<eTT> s n 

nsDjT d+K\qT >T]+#e#TqT. 
s+&T nsDjT d+K\ eT< qTq nsDjT d+K\T: (Rational numbers 
between two rational numbers)

4 eT]jTT 12 y{ eT<qTq |Ps d+K\qT L&T sE w|&qT. 4 eT]jTT 12 
 eT< d]>Z 7 |Ps d+K\T >\e n n *jTTqT. 

5 eT]jTT 6  eT< @yH |Ps+eTT\T qy?
5 qT 6 qT eT< mTe+{  |Ps+eTTqT <T. 
`  s+&T |Ps d+K\ eT< q |Ps+eTT\ d+K |]$TeTT *jTTq~.
|&T  |< nsDjT d+K\ @$T @s&T#Tq< eTqeTT ##<eTT. 

sE 
7
3  eT]jTT 

3
2   eT< >\ nsDjT d+K\qT ##T w|&qT.



n<jTeTT 1

22

n&T y{ nsDjT d+K\T> esT  VseTT\T +&Tq$> esT=HqT.

n+<Te\q 
7
3  R 

21
9  eT]jTT 

3
2  R 

21
14

|&T n&T  
21
9

21
10

21
11

21
12

21
13

21
141 1 1 1 1  qT b+<>\&T.

n+<Te\q  
21
9  eT]jTT 

21
14   eT< >\ nsDjT d+K\T , , ,

21
10

21
11
21
12

21
13 .

|&T 
7
3  eT]jTT 

3
2  nqT y{ eT<qTq +qT |\T nsDjT d+K\qT 

qT>=qT |jT+#<eTT.

7
3  R 

42
18  eT]jTT 

3
2  R 42

28  n eTqeTT b+<>\eTT.

n+<Te\q 
42
18

42
19

42
20

42
28g1 1 1 1 .

{ .
7
3

42
19

42
20

42
21

3
2g1 1 1 1 1

{ 
7
3  eT]jTT 

3
2  nqT y{ eT< |\T nsDjT d+K\qT eTqeTT qT>=qe#TqT.

s+&T nsDjT d+K\ eT<  nsDjT d+K\qT eTqeTT qT>=qe#TqT.
 <VsD 1.18

5
2  eT]jTT 

7
4   eT< >\ <T nsDjT d+K\qT qT>=qTeTT.

k<q
eTqeTT yTT< e&q nsDjT d+K\qT  $<yTq VseTT\T e#TqT 

esT=qe\jTTqT.
|&T, 

5
2

5 7
2 7

35
14

#
#= =  eT]jTT 

7
4

7 5
4 5

35
20

#
#= = .

n+<Te\q eTqeTT b+<Tq$    
35
14

35
15

35
16

35
17

35
18

35
19

35
201 1 1 1 1 1

  e\dq <T nsDjT d+K\T , , , ,
35
15
35
16
35
17
35
18
35
19  

<VsD 1.19

3
5-  eT]jTT 

7
8-   eT<>\ @&T nsDjT d+K\qT qT>=qTeTT.

k<q
eTqeTT yTT< e&q nsDjT d+K\qT $<yTq VseTT\T e#TqT esT=qe\jTTqT. 

|&T 
3
5

3 7
5 7

21
35

#
#- =- =-  eT]jTT 

7
8

7 3
8 3

21
24

#
#- =- =-

n+<Te\q eTqeTT b+<Tq~ 
21
35

21
34

21
33

21
32

21
31

21
301 1 1 1 1- - - - - -

		
21
29

21
28

21
27

21
26

21
25

21
241 1 1 1 1 1- - - - - -

`  e\dq @&T nsDjT d+K\T , , , , , , .
21
34

21
33

21
32

21
31

21
30

21
29

21
28- - - - - - -

(eTq e\dq @yH @&T nsDjT d+K\qT rdT=qe#TqT)
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nudeTT 1.6
	 1.	 dsq yTqT mqT=qTeTT.

       i)		
8
3  nqTq~  

	 (n) <H nsDjT d+K          () TTD nsDjT d+K

	 () |Psd+K                         () <H |Ps+eTT	

      ii)	 VseTT <H |Ps+eTT>qT \eeTT TTD |Ps+eTT>qT q  nsDjT 
d+KqT qT>=qTeTT.

	 (n) 
3
4 	 () 

5
7
-
- 	 () – 

9
10 	 () 

9
10

	 iii)	 +< e&q y{ @~ ]w s|eTT q~.

	 (n) – 
12
4 	 () – 

12
1 	 () 

12
1
-

	 () 
14
7-

	 iv)	 n _qeTT\T 
	 n) |Ps d+K	 ) dV d+K	 ) ud d+K	 ) nsDjT d+K

	 2.	 eT<>\ H\T>T nsDjT d+K\qT yjTTeTT.

		  i)	
5
7-  eT]jTT 

3
2- 	 ii) 2

1  eT]jTT 3
4 	 iii) 

4
7  eT]jTT 7

8

	 3.	 ]w s|eTT yjTTeTT.
		  i)	

16
12- 	 ii) 

48
18- 	 iii) 

35
21
-

		  iv) 
42
70- 	 v) 

8
4-

	 4.	 d+UsKqT ^, <|q +< e&q nsDjT d+K\qT >T]+#TeTT.

		  i)	
4
3  	 ii) 

8
5- 	 iii) 

3
8-

		  iv) 
5
6 	 v) – 

10
7

	 5.	 +< e&q y{ @$ ]w s|eTT q$.

		  i)	
3
2 	 ii) 

16
4 	 iii) 

6
9

		  iv) 
7
1- 	 v) 

7
4-

1.7	 nsDjT d+K\| qTq H\T>T b<$T |]jT\T: (Four Basic Operations 
on Rational numbers)
|Ps+eTT\ L&, rdy, >TDseTT eT]jTT u>VseTT >] MT *jTTqT.

(i)  nsDjT d+K\ jTT L&: (Addition of rational numbers)
VseTT\T  $<eTT> q nsDjT d+K\qT L&<eTT.
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<VsD 1.20

5
9  eT]jTT 

5
7  qT L&TeTT.

k<q
		

5
9
5
7+   

5
9 7= +    

5
16= .

VseTT\T ysT $<eTT> q nsDjT d+K\qT L&<eTT.
<VsD 1.21

	 d]+#TeTT:   
3
7

4
5+ -` j

k<q
	  3

7
4
5+ -` j

          
12

28 15= -     (3, 4 jTT .k.>T 12)

	 = 
12
13

<VsD 1.22

d]+#TeTT:   
4
3
2
1

6
5- + - .

k<q

	
4
3
2
1
6
5- + - 	 =	 ( ) ( ) ( )

12
3 3 1 6 5 2# # #- + -  (4, 2, 6 jTT .k.>T 12)

		  =	
12

9 6 10- + -

		  =	
12
19 6- +     

12
13= -

(ii)  nsDjT d+K\ jTT rdy: (Subtraction of rational numbers)

<VsD 1.23

3
10  qT+& 

7
8  qT rdyjTTeTT.

k<q

	  
3
10

7
8-    

21
70 24

21
46= - =

<VsD 1.24

d]+#TeTT:  
35
6

35
10- -` j.

k<q

	
35
6

35
10- -` j	 =	

35
6 10+  

35
16=
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<VsD 1.25

d]+#TeTT:   2
35
7 3

35
6- -` `j j.

k<q

	 2
35
7 3

35
6- -` `j j	 =	

35
77

35
111- -

		  =	
35
77 111- -  = 

35
188-    5

35
13=-

<VsD 1.26

s+&T nsDjT d+K\ yTTeTT 1, y{  d+K 
20
5  nsTTq eTs= d+K @~?

k<q
 s+&T nsDjT d+K\ yTTeTT = 1

e&q d+K G e\dq d+K = 1 

	                
20
5 +  e\dq d+K = 1 

	                          e\dq d+K  =	1
20
5-

		    =	
20
20 5-

		    =	
20
15  = 

4
3

`  e\dq d+K 
4
3  n>TqT.

nudeTT 1.7
	 1.	 dsq yTqT mqT=qTeTT:

	 i)	
3
1  + 

3
2   deqyTq~

	 n) 2	 ) 3	 ) 1	 ) 4

	 ii)	
5
4  – 

5
9   deqyTq~ 

	 n) 1	 ) 3	 ) – 1	 ) 7

	 iii)	 5 
11
1  + 1 

11
10   deqyTq~ 

	 n) 4	 ) 3	 ) – 5	 ) 7

	 iv)	 s+&T nsDjT d+K\ yTTeTT 1.  d+K 
2
1  nsTTq eTs= d+K @~? 

	 n) 
3
4 	 ) 

4
3 	 ) 

4
3- 	 ) 

2
1

i)   
35
7

35
5- , ii) 

6
5
12
7- ,

iii) 
3
7
4
3- , iv) 3

4
3 2

4
1-` `j j,

v) 4
7
5 6

4
1-` `j j
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	 2.	 L&TeTT:

   i)	
5
12  eT]jTT 

5
6 	    ii)  

13
7  eT]jTT 

13
17 	 iii)  7

8  eT]jTT 
7
6

 iv)	 -
13
7  eT]jTT -

13
5 	     v)  

3
7  eT]jTT 4

8 	 vi)  -
7
5  eT]jTT 

6
7

vii)	 7
9  eT]jTT -

3
10 	 viii)  

6
3  eT]jTT -

2
7 	 ix)  

4
9 , 
7
8  eT]jTT 28

1

  x)	 5
4 , - 10

7  eT]jTT - 15
8

	 3.	 +< e&q y{ yTTeTTqT qT>=qTeTT:

i)	
4
3
4
7- + 	 ii) 

6
9

6
15+ 	 iii) 

4
3
11
6- +

iv)	
8
7
16
9- + 	 v) 

5
4
20
7+ 	 vi)

13
6

26
14- + -` `j j

vii)	
13
11

2
7+ -` j	 viii) 

5
2

12
5

10
7- + + -` `j j

ix)	
9
7

18
10

27
7+ - + -` `j j	 x) 

3
6

6
7

12
9+ - + -` `j j

	 4.	 d]+#TeTT:

i)	
35
7

35
5- 	 ii) 

6
5
12
7- 	 iii) 

3
7
4
3-

iv)	 3
4
3 2

4
1-` `j j	 v) 4

7
5 6

4
1-` `j j

	 5.	 d]+#TeTT:

i)	 1
11
2 3

11
5+` `j j	 ii) 3

5
4 7

10
3-` `j j

iii)	 1
11
2 3

11
5 6

11
3- + - +` ` `j j j	 iv) 3

10
9 3

5
2 6

20
5- + +` ` `j j j

v)	 3
5
4 2

8
3- +` `j j	 vi)  1

12
5 2

11
7- + -` `j j

vii)	 9
7
6 11

3
2 5

42
7+ - + -` ` `j j j	 viii) 7

10
3 10

21
7+ -` `j j

	 6.	 s+&T nsDjT d+K\ yTTeTT 
4
17 . y{  d+K 

2
5 , nsTTq eTs= d+KqT 

qT>=qTeTT. 

	 7.	 @ d+K 
6
5  qT L&q .

30
49  \_+#TqT? 

	 8.	  n+>&y&T  sE 7
4
3  .>, 2

2
1  .> eT]jTT 3

5
3  .> #sqT nyTqT. 

 sE nqT n$Tq #s sTeqT qT>=qTeTT.
	 9.	 sC 25 .> _jTeTTqT = yTT<{ sE 1

4
3  .> _jTeTTqT, s+&e sE 4

2
1  

.> _jTeTTqT |j+#T=HqT. $T*jTTq _jTeTT jTT sTeqT qT>=qTeTT. 
	 10.	 syT 10 .> | |+&qT = y{ 3

5
4  .> n d<] eT]jTT 2

10
3  .> 

dVT #qT. + n e< m .> | |+&T $T*e+&TqT?
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  (iii) nsDjT d+K\ jTT >TDseTT: (Multiplication of Rational numbers)

s+&T nsDjT d+K\qT >TD+#T, y{ jTT \eeTT\qT eT]jTT VseTT\qT 
$&$&> >TD+ = nsDjT d+K> yjTe#TqT. = nsDjT d+KqT < jTT 
]w s|eTTq d]+#e#TqT. 

<VsD 1.27

11
4
-

 eT]jTT 
8
22-` j \ >TD \eTTqT qT>=qTeTT.

k<q
	

11
4

8
22#

-
-` `j j

	 =
11
4

8
22#- -` `j j   88

88=

          = 1
<VsD 1.28

2
15
4-` j eT]jTT 3

49
2-` j \ >TD \eTTqT qT>=qTeTT.

k<q
	 2

15
4 3

49
2#- -` `j j	 =	

15
34

49
149#- -` `j j

		  =	
735
5066  = 6

735
656

<VsD 1.29
s+&T nsDjT d+K\ >TD \eTT .

9
2  y{  nsDjT d+K 

2
1  nsTTq eTs= 

nsDjT d+KqT qT>=qTeTT.
k<q
	 s+&T nsDjT d+K\ >TD \eTT	 =	

9
2

	 e&q nsDjT d+K	 =	
2
1

	̀  e&q nsDjT d+KIe\dq d+K	=	
9
2

	
2
1 I e\dq d+K	 =	

9
2

	 e\dq d+K	 =	
9
2
1
2#   

9
4=

`  e\dq nsDjT d+K 
9
4  n>TqT.

 nsDjT d+K jTT >TD $eTeTT: (Multiplicative inverse (or reciprocal) 
of a rational number)

s+&T nsDjT d+K\ >TD \eTT 1 > +&q  d+K eTs= d+K >TD 
$eTeTT n |\Te&T#Tq~. 
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i)	
23
7

7
23 1# =

	 `  
23
7  jTT >TD $eTeTT 

7
23 .

< $<eTT> 
7
23  jTT >TD $eTeTT 

23
7 . 

ii)	
12
8

8
12 1#-
-

=` `j j

	 `  
12
8-` j jTT >TD $eTeTT 8

12
-
` j.

< $<eTT>	 8
12
-
` j jTT >TD $eTeTT 

12
8-` j.

(iv) nsDjT d+K\ jTT u>VseTT: (Division of rational numbers)

 nsDjT d+KqT eTs= nsDjT d+K# u+#T, yTT<{ nsDjT d+KqT 
s+&e nsDjT d+K jTT >TD $eTeTT# >TD+#eqT.

<VsD 1.30
qT>=qTeTT: 

3
2

10
5' -` `j j.

k<q

	
3
2

10
5' -` `j j	 =	

3
2

2
1' -` j

		  =	 ( 2)
3
2 # -  

3
4= -  

<VsD 1.31
qT>=qTeTT: 4

7
3 2

8
3' .

k<q

	 4
7
3 2

8
3' 	 =	

7
31

8
19'

		  =	
7
31

19
8#  

133
248=

		  =	 1
133
115

nudeTT 1.8
	 1.	 dsq yTqT mqT=qTeTT:
	 i)	

13
7  × 

7
13   deqyTq~

	 n) 7	 ) 13	 ) 1	 ) – 1
	 ii)	

8
7  jTT >TD $eTeTT 

	 n) 
8
7 	 ) 

7
8 	 ) 

8
7- 	 )

7
8-

	 iii)	
11
4
-

 × 
8
22-` j  deqyTq~

	 n) 1	 ) 2	 ) 3	 ) 4

qT>=qTeTT:

1) 
8
7
12
9# ,	 2) 

12
11

33
24#

3) 1
4
1 7

3
2#- -` `j j
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	 iv)	 – 
9
4  ÷ 

36
9   deqyTq~ 

	 n) 
9
16- 	 ) 4	 ) 5	 ) 7

	 2.	 >TD+#TeTT:

	 i)	 5
12-  eT]jTT 

5
6 	 ii) 

13
7-  eT]jTT 13

5

	   iii)	
9
3-  eT]jTT 

8
7 	 iv) 

11
6-  eT]jTT 

22
44

	   v)	
7
50-  eT]jTT 

10
28 	 vi) 

6
5-  eT]jTT 

15
4-

	 3.	 +< e&q y{ jTT $\Te\qT qT>=qTeTT:

	 i)	
5
9

4
10

18
15# #- 	 ii) 

4
8

6
5

10
30# #- - -

	 iii)	 1 2
5
1

5
2 9

10
3# # 	 iv) 3 2

15
4

5
1 9

5
1# #- - 	 v) 

6
3
7
9

4
10# #

	 4.	 +< e&q y{ jTT $\Te\qT qT>=qTeTT:

	 i)	
9
4

4
9'-
-

	 ii) 
5
3

10
4' -` j

	 iii)	  
35
8

35
7'-` j 	 iv) 9

4
3 1

40
3'-

	 5.	 s+&T nsDjT d+K\ >TD \eTT 6. y{  d+K ,
3
14  eTs= d+KqT 

qT>=qTeTT.

	 6.	 @ d+K 
2
7  qT u+q 

4
21  \_+#TqT?

1.8 <X+X d+K\T: (Decimal numbers)
(i) 	 nsDjT d+K\qT <X+X d+K\T> >T]+#T: (Represent Rational 

Numbers as Decimal numbers)
<X+X d+K\qT >T]+ eTT+<T s>T\ MTsT #~$jTTHsT. y{ >] DeTT> 

|]o*+#<eTT. 
n nsDjT d+K\qT <X+X d+K\T> ese#TqT. 

<VsD:
 (i)	 1

8
1 8'=  

	 0.125
8
1` =

(ii)     3
4
3 4'=

	 0.75
4
3` =

(iii)	 3
5
1

5
16=  .23=

(iv)	 0.6666
3
2 g=  (& 6 nqTq~ eTT+| +& eTs\ eTs\ e#T#Tq~)
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(ii) <X+X d+K\ jTT L& eT]jTT rdy:  (Addition and Subtraction of decimals)

  <VsD 1.32
   L&TeTT:  120.4,  2.563, 18.964

k<q
	 120.4
	 2.563
	 18.964

	 141.927

<VsD 1.33
	 63.7 qT+& 43.508 qT rdyjTTeTT.

k<q	
	 63.700
                          ( – )	 43.508

	 20.192

<VsD 1.34
$\TeqT qT>=qTeTT: 27.69 – 14.04 + 35.072 – 10.12.

k<q	
	 27.690	 – 14.04	 62.762
	 35.072	 – 10.12	 – 24.16

	 62.762	 –  24.16	 38.602

 yT 38.602.

<VsD 1.35
B|  |HqT `177.50 qT  |qT `4.75 qT eT]jTT  H{ |deTTqT 

`20.60 qT rdT=HqT. yT jTT yTTeTT KsT m+?

k<q
	  |H <s	 =	 `177.50

	  | <s	 =	 `4.75

	  HT |deTT <s	 =	 `20.60

      `  B| jTT yTTeTT KsT =  `202.85
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  (iii)  <X+X d+K\ jTT >TDseTT: (Multiplication of Decimal Numbers)
sD 1 .> |+& <s `23.50 e+Tq 2.5 .> |+&qT rdT=q~. yT #*+#e\

dq keTT m+? KeTT> n~ `(2.5I23.50) n +&TqT. 2.5 eT]jTT 23.5 s+&Tq 
<X+X d+K\T> q$. 

|&T 1.5I4.3 jTT $\TeqT qT>=H<eTT. 
43 qT 15 # >TD+q eTq 645 e#TqT. 4.3 eT]jTT 1.5 s+&+{qT & | 

 kqeTT ] <X+X _+<Te q~. n+<Te\q, >TD \eTT s+&T kqeTT\T ]| 
<X+X _+<TeqT |e#TqT (1G1R2). { 4.3I1.5 R 6.45

|&T 1.43 qT 2.1 # >TD+#T yTT< 143 qT 21 
# >TD+#eqT. |&T 1.43 qT 2.1 # >TD+#T yTT< 
143 qT 21 # >TD+#eqT. >TD \eTT <X+X _+<TeqT 
>T]+#T (2G1R3) kqeTT\T & |> ]| +#eqT. { 
1.43I2.1R3.003

<VsD 1.36
 #TsdeTT jTT uTeTT 3.2 d+.MT, < #TT =\qT qT>=qTeTT.
k<q
 #TsdeTT n uTeTT\T deqeTT> +&TqT. 
                 	= uTeTT jTT b&e R 3.2 d+.MT
     {, #TsdeTT jTT #TT =\ R 4 I uTeTT
	                                          R 4 I 3.2 R 12.8 d+.MT.

<VsD 1.37
 Bs #TsdeTT jTT b&e 6.3 d+.MT eT]jTT < y&\T 3.2 d+.MT > qTq~. 

Bs #TsdeTT jTT yX\eTT m+? 
k<q
    	 Bs #TsdeTT b&e R 6.3 d+.MT. 
     	Bs #TsdeTT y&\T R 3.2 d+.MT. 
	Bs #TsdeTT yX\eTT R (b&e)I(y&\T) 
                                      R 6.3I3.2R20.16 d+.MT2

<X+X d+K\qT 10, 100 eT]jTT 1000 \# >TD+#T: (Multiplication of Decimal 
number by 10, 100 and 1000)

sD .3 7
10
37=  , .3 72

100
372=  eT]jTT 3.723

1000
3723=  n qT>=q~. eq <X+X 

_+<Te jTT kqeTTqT nqTd]+ <X+X d+K\qT 10, 100 eT]jTT 1000 qT VseTT> 
*q _q d+K\T> ese#Tq qT>=q~. |&T  <X+X d+KqT 10, 100, 1000 
# >TD+q @$T d+u$+#TqT nqTq~ qT>=H<eTT.

i)   2.9 × 5
ii)  1.9 × 1.3
iii)  2.2 × 4.05

#TsdeTT #TT=\ 
     = 4 × uTeTT
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	 <VsD,
	 3.23 × 10	 =	

100
323  × 10 = 32.3

<X+X d+KqT 10 # >TD+#Tq|&T <X+X _+<Te 
nqTq~ & |  kqeTT sT>T#Tq~. 

	 3.23 × 100	 =	
100
323  × 100 = 323

<X+X d+KqT 100 # >TD+#Tq|&T <X+X _+<Te 
nqTq~ & | s+&T kqeTT\T sT>T#Tq~. 

	 3.23 × 1000	 =	
100
323  × 1000 = 3230

	 <X+X d+KqT 1000 # >TD+#Tq|&T <X+X _+<Te nqTq~ & | eT&T 
kqeTT\T sT>T#Tq~.

nudeTT 1.9
	 1.	 dsq yTqT mqT=qTeTT.
	   i)	 0.1 × 0.1  deqyTq~

	 n) 0.1	 ) 0.11	 ) 0.01	 ) 0.0001
	 ii)	 5 ÷ 100  deqyTq~
	 n) 0.5	 ) 0.005	 ) 0.05	 ) 0.0005

	 iii)	
10
1  × 

10
1   deqyTq~

	 n) 0.01	 ) 0.001	 ) 0.0001	 ) 0.1
	 iv)	 0.4 × 5  deqyTq~
	 n) 1	 ) 0.4	 ) 2	 ) 3

	 2.	 qT>=qTeTT:
	 (i) 0.3 × 7	 (ii) 9 × 4.5	 (iii) 2.85 × 6	 (iv) 20.7 × 4
	 (v) 0.05 × 9	 (vi) 212.03 × 5	 (vii) 3 × 0.86	 (viii) 3.5 × 0.3
	 (ix) 0.2 × 51.7	 (x) 0.3 × 3.47           (xi) 1.4 × 3.2	 (xii) 0.5 × 0.0025
	 (xiii) 12.4 × 0.17	(xiv) 1.04 × 0.03
	 3.	 qT>=qTeTT:
	 (i)  1.4 × 10	 (ii) 4.68 × 10	 (iii) 456.7 × 10          (iv)  269.08 × 10
	 (v) 32.3 × 100	 (vi) 171.4  × 100	 (vii) 4.78 × 100
	 4.	 b&e 10.3 d+.MT, y&\T 5 d+.MT =\\T >\ Bs #TsdeTT jTT yX\eTTqT 

qT>=qTeTT. 
	 5.	  y{sT yVqeTT  sT |{\T 75.6 .MT \ <seTTqT <T#Tq~. n~ 

10 s |{\T m+ <seTTqT <>\<T? 

i)  0.7 × 10
ii)   1.3 × 100
iii)  76.3 × 1000
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  (iv) <X+X d+K\ jTT u>VseTT: (Division of Decimal Numbers)

Cdt$TH yT jTT s> >~ n\+seTT #jTT seTT\qT jsT 
#dT=qT#T+&qT. yT 1.8 d+.MT b&e >\ = s+>T eTT\T e\djTT+&qT. yT 
7.2 d+.MT b&e>\ s+>T | eTTqT rdT=q~.  eTT qT+& yT e\dq 
m | eTT\T yT b+<>\<T? yT < 

.

.
1 8
7 2  d+.MT > \+q yT nqT=q~ 

d]j? 

7.2 eT]jTT 1.8 s+&Tq <X+X d+K\T> eq$. n+<Te\q <X+X d+K\  
u>VseTTqT eTqeTT \TdT=qe\jTTqT. 

<VsD,

	 141.5 ' 10	 =	 14.15

	 141.5 ' 100	 =	 1.415

	 141.5' 1000	 =	 0.1415

XweTTqT b+<T 1  |q m dTq\T +&TH 
n kqeTT\T m&eT |> <X+X _+<Te beqT. 

<VsD 1.38

qT>=qTeTT:4.23.

k<q

	 4.2 ÷ 3	 =	
10
42 3

10
42

3
1' #=

		  =	
10 3
42 1

10 3
1 42

#
#

#
#=

		  =	 14
10
1

3
42

10
1# #=

		  =	 1.4
10
14 =

<VsD 1.39

qT>=qTeTT:18.55.

k<q
185 qT 5 # u+q 37 b+<>\eTT. 

18.5  <X+X _+<Te & |q  kqeTT >\<T.

eq 37  & |  kqeTT   <X+X _+<TeqT +q 3.7 \_+#TqT. 

qT>=qTeTT:
i)   432.5 ÷ 10
ii)  432.5 ÷ 100
iii) 432.5 ÷ 1000

qT>=qTeTT:
i)   85.8 ÷ 3
ii)  25.5 ÷ 5

qT>=qTeTT:
i)   73.12 ÷ 4
ii)  34.55 ÷ 7
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 <X+X d+KqT eTs= <X+X d+K# u+#T: (Division of a Decimal 
Number by another Decimal number)

<VsD 1.40
qT>=qTeTT: 

.
.
0 4
17 6 .	      

k<q
eTqeTT b+<Tq~ 	 17.6 ÷ 0.4	 =  

10
176

10
4'

		       =  
10
176

4
10#  = 44.

<VsD 1.41
 sT 129.92 .MT <seTTqT 3.2 >+\ <T#Tq~.  >+ n~ |jD+#T 

<seTT m+? 
k<q
                     	sT |jD+q <seTT R 129.92 .MT.

	 <seTTqT |jD+#T e\dq \eTT R 3.2 >+\T

	n+<Te\q, 1 >+ n~ |jD+#T <seTT R	
.
. .
3 2
129 92

32
1299 2=  = 40.6.MT.

nudeTT 1.10
	 1.	 dsq yTqT mqT=qTeTT.

	 i)	 0.10.1  deqyTq~

	 (n) 1	 () 0.1	 () 0.01	 () 2

	 ii)	
1000
1   deqyTq~ 

	 (n) 0.01	 () 0.001	 () 1.001	 () 1.01

	 iii)	  | <s `12.50 nsTTq s 50  m |\T =qe#TqT.

	 (n) 2	 () 3	 () 4	 () 7

	 iv)	
.
.
2 5
12 5   deqyTq~

	 (n) 4	 () 5	 () 7	 () 10
	 2.	 qT>=qTeTT:
	 (i)  0.6 ÷ 2	 (ii) 0.45 ÷ 5	 (iii) 3.48 ÷ 3
	 (iv) 64.8 ÷ 6	 (v) 785.2 ÷ 4	 (vi) 21.28 ÷ 7

	 3.	 qT>=qTeTT:
	 (i)   6.8 ÷ 10	 (ii) 43.5 ÷ 10		 (iii) 0.9 ÷ 10
	 (iv) 44.3 ÷ 10	 (v) 373.48 ÷ 10	 (vi) 0.79 ÷ 10

qT>=qTeTT:

i)   
.
.
0 5
9 25

ii)  
.0 04
36

iii) 
.
.
1 3
6 5
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	 4.	 qT>=qTeTT:
	 (i)  5.6 ÷ 100	 (ii) 0.7 ÷ 100		 (iii) 0.69 ÷ 100
	 (iv) 743.6 ÷ 100	 (v) 43.7 ÷ 100	 (vi) 78.73 ÷ 100

	 5.	 qT>=qTeTT:
	 (i)   8.9 ÷ 1000	 (ii) 73.3 ÷ 1000	 (iii) 48.73 ÷ 1000
	 (iv) 178.9 ÷ 1000	 (v) 0.9 ÷ 1000	 (vi) 0.09 ÷ 1000

	 6.	 qT>=qTeTT:
	 (i)   9 ÷ 4.5	 (ii) 48 ÷ 0.3		 (iii) 6.25 ÷ 0.5
	 (iv) 40.95 ÷ 5	 (v) 0.7 ÷ 0.35		 (vi) 8.75 ÷ 0.25

	 7.	  yVqeTT 2.4  |{\T 55.2 .MT <seTTqT |jD+#TqT. 1  |{\T 
 yVqeTT m+ <seTT |jD+#>\<T? 

	 8.	  $<yTq 11 d+#T\ yTTeTT sTe 115.5 .> nsTTq  d+ sTe m+?
	 9.	  |deTT <s `40.25 nsTTq `362.25 \ m |deTT\T =qe#TqT?
	 10.	  yVq #<&T 3.2 >+\ 135.04 .MT <seTTqT |jD+#qT. n jTT 

y>eTTqT qT>=qTeTT. 
	 11.	 s+&T d+K\ >TD \eTT 45.36 y{  d+K 3.15 eTs= d+KqT qT>=qTeTT. 

1.9 |eTT\T: (Powers)

|]#jTeTT: (Introduction)

b<jTT&T seTTqT # 2560000000000000 B e #<e>\y? n 
n&>qT.

B #<Te ]qeTT> q~ ksY n seTT de<qeTT #|qT.
dsT&T eT]jTT X >VeTT\ eT< >\ <seTT 1,433,500,000,000 MT. sC,  

d+KqT e #<e>\y? n b<jTT&T n&>qT.
~ L& #<Te ]qeTT> q~ ksY n sC de<qeTT #|qT.
|&T |q e&q <VsDeTT\qT+& #<Te ]qeTT> q d+K\qT @ 

$<eTT> #<TeeqT n ##<eTT.

| d+eTT\T: (Exponents)

+< #|&q |<T\ |< d+K\qT dT\u |< eTqeTT yjTe#TqT.
	 10	 =	 101

	 100	 =	 101 × 101 =  102

	 1000	 =	 101 ×101 × 101 =  103
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< $<eTT>,
	 21 # 21 = 22

	 21 # 21 # 21 = 23

	 21 # 21 # 21 # 21 = 24

|q #|q <VsD\ qT+&	
	 a # a = a2	 [‘a’ jTT esZeTT 2  ‘a’ jTT |eTT 2  n~]+#&q~ n 

#<Tee#TqT]	
	 a # a # a	 =	 a3	 [‘a’ jTT  |TqeTT 3  ‘a’ jTT |eTT 3  

n~]+#&q~ n #<Tee#TqT]
a # a # a # a	 =	 a4	 [‘a’ H\T>T |eTTq n~]+#&q~  ‘a’ jTT      

H\T>e |eTT n #<Tee#TqT]
gggggggg  gggggggg
a # a #... m ksT = am	 [‘a’ ‚ ‘m’ |eTTq n~]+#&q~  a jTT m e 

|eTT n #<Tee#TqT]
           & ‘a’ <seTT n |\Te&T#Tq~. ‘m’ | d+eTT () |eTT n 

|\Te&T#Tq~.

	 >eT: a2 eT]jTT a3 nqTq$ ‘‘a esZeTT’’ eT]jTT ‘‘a |TqeTT’’ nqT |yTq |sT 
b+~jTTq$.
`  | d+eTT\qT |j+ |< d+K\qT dT\u|< eTqeTT yjTe#TqT. 

<VsD 1.42
512 qT | $dsD |< yjTTeTT.
k<q
512 = 	2 # 2 # 2 # 2 # 2 # 2 # 2 # 2 × 2 qT eTqeTT b+<>\eTT.
n+<Te\q 512 = 29 n eTqeTT #|e#TqT.

<VsD 1.43
25 , 52  M{ @~ |<~?
k<q
	  25	 =	 2 # 2 # 2 × 2 × 2 = 32
               eT]jTT	 52	 =	 5 # 5 = 25 n eTqeTT b+<>\eTT.
	 32 > 25.

`  25 nqTq~ 52 +f |<~.
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<VsD 1.44
144 jTT |eTT\ >TDseTTqT < |<q sD+eTT\T> yjTTeTT.
k<q
	 144	 =	 2 # 2 # 2 # 2 × 3 # 3
		  =	 24 # 32

	  `  144	 =	 24 # 32    

<VsD 1.45
(i) 45	 (ii) (-4)5 jTT $\TeqT qT>=qTeTT.

k<q
(i) 45

	 45	 =	 4 # 4 # 4 # 4 # 4
		  =	 1024.
(ii) (– 4)5

	  (–4)5	 =	 (– 4) # (– 4) # (– 4) # (– 4) # (– 4)
		  =	 – 1024.

nudeTT 1.11
	 1.	 dsq yTqT mqT=qTeTT.

	 i)	 – 102  deqyTq~

	 (n) – 100	 () 100	 () – 10	 () 10

	 ii)	 (– 10)2  deqyTq~

	 (n) 100	 () – 100	 () 10	 () – 10

	 iii)	 a × a × a × ..... n ksT deqyTq~

	 (n) am	 () a–n	 () an	 () am + n

	 iv)	 1033 × 0  deqyTq~

	 (n) 103	 () 9	 () 0	 () 3

	 2.	 +~ y{jTT $\TeqT qT>=qTeTT:
	 (i) 28	 (ii) 33		  (iii) 113

	 (iv) 123	 (v) 134		  (vi) 010

	 3.	 +~ y{ | $dsD |< yjTTeTT: 
	 (i)   7 # 7 # 7 # 7 # 7 × 7		  (ii) 1 # 1 # 1 # 1 # 1		

(iii) 10 # 10 # 10 # 10 # 10 # 10		  (iv) b # b # b # b # b
		 (v)  2 # 2 # a # a # a # a		  (vi) 1003 × 1003 × 1003
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	 4.	 +~ y{ | $dsD d+ |< yjTTeTT. (q <seTT\)
	 (i) 216	 (ii) 243	 (iii) 625
	 (iv) 1024	 (v) 3125	 (vi) 100000

	 5.	 +~ y{ |< d+K @~:
	 (i) 45 , 54	 (ii) 25 , 52	 (iii) 32 , 23

	 (iv) 56 , 65	 (v) 72 , 27	 (vi) 47 , 74

	 6.	 +< e&q y{ y{ jTT |<q sD+eTT\ >TDseTT\T> yjTTeTT.
	 (i) 100	 (ii) 384	 (iii) 798
	 (iv) 678	 (v) 948	 (vi) 640

	 7.	 d]+#TeTT:
	 (i) 2 # 105 	 (ii) 0 # 104	 (iii) 52 # 34

	 (iv) 24 # 34	 (v) 32 # 109	 (vi) 103 # 0

	 8.	 d]+#TeTT:
	 (i) (– 5)3	 (ii) (– 1)10	 (iii) (– 3)2 # (– 2)3

	 (iv) (– 4)2 # (– 5)3	 (v) (6)3 # (7)2	 (vi) (– 2)7 # (– 2)10

| d+eTT\ jTT $<T\T: (Laws of exponents)

 $<yTq <seTT\T >\ |eTT\qT >TD+#T

1)	 32 # 34	 =	 (3 # 3) # (3 # 3 # 3 × 3)

		  =	 31 # 31  # 31 # 31 # 31 # 31

		  =	 36

2)	 (– 5)2 # (– 5)3	 =	 [(– 5) # (– 5) ] # [(– 5) # (– 5) # (– 5)]

		  =	 (– 5)1 # (– 5)1 # (– 5)1 # (– 5)1 # (– 5)1

		  =	 (– 5)5

3)	 a2 # a5	 =	 (a # a) # (a # a # a # a # a)

		  =	 a1 # a1 # a1 # a1 # a1 # a1 # a1

		  =	 a7

B qT+& dTq |Ps+eTT a qT m 
eT]jTT n nqT |Psd+K\ a a am n m n# = +  
n eTqeTT k<sDeTT> #|e#TqT.

i) 25 # 27	 ii) 43 # 44

iii) p3 # p5	 iv) 4 4100 10#- -^ ^h h
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   $<yTq <seTT\T >\ |eTT\ u>VseTT: (Dividing powers with the 
same base)

+~ <VsD\qT >eT+#<eTT:

   i)      	 27 ÷ 25	 =	
2
2
5

7

		  =	
2 2 2 2 2

2 2 2 2 2 2 2
# # # #

# # # # # #

		  =	 22

ii)               ( ) ( )5 54 3'- - 	 =	
( )
( )
5
5
3

4

-
-

		  =	
( ) ( ) ( )

( ) ( ) ( ) ( )
5 5 5

5 5 5 5
# #

# # #
- - -

- - - -

		  =	 5-

M{ qT+& k<sDeTT> dTq |Ps+eTT ‘a’  am ÷ an = am–n‚  m eT]jTT n 
|Psd+K\T eT]jTT m > n n #|e#TqT. 

  |eTT jTT |eTT (Power of a power)

+~ y{ >eT+#TeTT: 

	 (i)	 (33)2	 =	 33 × 33

			   =	 33+3 = 36

	 (ii)	 (22)3	 =	 22 × 22 × 22

			   =	 22+2+2

			   =	 26

B qT+& dTq @  ‘a’  am n^ h  = amn , m eT]jTT n |Psd+K\T n eTqeTT 
#|e#TqT. 

<VsD 1.46
| d+ s|eTT yjTTeTT. <seTT 3 n rdT=qTeTT. 

9 × 9 × 9 × 9 
k<q
	 9 × 9 × 9 × 9	 =	 94 n eTqeTT b+<e#TqT.

	 9 	 =	 3 × 3 nqTq~ eTq \TdT.

n+<Te\q	 94	 =	 (32)4

		  =	 38
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nudeTT 1.12
	 1.	 dsq yTqT mqT=qTeTT:

	 i)	 am × ax  deqyTq~

	 (n) am  x	 () am + x	 () am – x	 () amx  

	 ii)	 1012 ÷ 1010  deqyTq~

	 (n)  102	 () 1	 () 0	 () 1010

	 iii)	 1010 × 102  deqyTq~

	 (n) 105	 () 108	 () 1012	 () 1020

	 iv)	 (22)10  deqyTq~

	 (n) 25	 () 212	 () 220	 () 210

  | d+eTT\ $<T\qT |j+, | $dsD |< yjTTeTT:
	 2.	 i) 3 3 35 3 4# # 	 3.   i) 5 510 6'                     4.  i) 34 3^ h

		  ii) a a a3 2 7# # 	      ii) a a6 2' 	    ii) 25 4^ h

			  iii) 7 7 7x 2 3# # 	     iii) 10 1010 0' 	   iii) 45 2^ h

		  iv) 10 10 100 2 5# # 	      iv) 4 46 4' 	   iv) 40 10^ h

		  v) 5 5 56 2 1# # 	       v) 3 33 3' 	    v) 52 10^ h

		

		

			 

		

				 

eTT

|eTT\ <s _qeTT\ >TDseTT
yTT1:  bs<s eTTqT rdT=qTeTT.
yTT2: 16 d+.MT I 10 d+.MT =\\T >\ Bs#TsdeTTqT ^jTTeTT. < \Te> 

8 deT u>eTT\T> #jTTeTT. yTT<{ eT&T u>eTT\ #jT yjTTeTT. #jT 
ydq u>eTT Bs#TsdeTT  8

3

 e u>eTTqT d+#TqT.
yTT3: n< =\\T >\ eTs= Bs#TsdeTTqT ^jTTeTT. < n&eTT> 5 deT 

u>eTT\T> #jTTeTT. yTT<{ s+&T u>eTT\ #jT yjTTeTT. #jT ydq 
u>eTT Bs#TsdeTT  5

2

 e u>eTTqT d+#TqT.
yTT4: yTT<{ Bs #Tsd |eTTqT 2e Bs#Tsd |eTT| d]>Z neTsTqT +#TeTT.
	                        yTTeTT #TsdeTT\T R 40
	 \Te>, n&eTT> #jT ydq #TsdeTT\T R 6

					          
8
3
5
2

40
6` # =  n \TdT=+<TeTT.
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 	 1.	 dV d+K\T N = {1, 2, 3, ...}

	 2.	 |Ps d+K\T W = {0, 1, 2, ...}
	 3.	 |Ps+eTT\T Z = {..., – 3, – 2, – 1, 0, 1, 2, 3, ...}
	 4.	 s+&T <H |Ps+eTT\ >TD \eTT  <H |Ps+eT>TqT.
	 5.	 s+&T TTD |Ps+eTT\ >TD \eTT  <H |Ps+eT>TqT.
	 6.	  <H |Ps+eTT eT]jTT  TTD |Ps+eTT nqT y{ >TD \eTT  

TTD |Ps+eT>TqT.
	 7.	 s+&T |Ps+eTT\ u>VseTqTq~  |Ps+eTT> +&qedseTT<T. 
	 8.	 _qeTT nqTq~  yTTeTT  u>eTT n>TqT.
	 9.	 >TD \eTT 1 > +&TqTe+{ dTq s+&T d+K\T <={ $eTeTT n 

|\Te&T#Tq~. 
	 10.	 a # a #a #... m ksT = am [B ‘a’  |eTT ‘m’  () ‘a’  jTT ‘m’ e |eTT 

n #<Tee#TqT]
	 11.	 dTq |Ps+eTT\T a, b eT]jTT m, n  |Ps d+K\T.
		  i)     a am n = am n+

		  ii)	
a
a
n

m

 = am n- , m > n nqTq|&T
		  iii)	 am n^ h  = amn

		  iv)	 (– 1)n = 1,  n  d] d+K nqTq|&T
				   (– 1)n = – 1, n  ud d+K nqTq|&T
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n<jTeTT 2

2.1 ;JjT dedeTT\T (Algebraic Expressions)

(i) |]#jTeTT (Introduction)

eTqeTT se s> x + 10,  y – 9,  3m + 4,  2y – 8 e+{ k<sD ;JjT dedeTT\
qT #djTTHeTT.

; >DeTT dedeTT\T nqTq$ $T* eTTK kqeTT eV+#TqT.  bs+XeTT  
;JjT dedeTT\qT @ss#T $<qeTT, dedeTT\qT @ $<eTT> { #sT, dedeTT\         
$\Te\qT @ $<eTT> qT>=qT,k<sD dMTsDeTT\qT @ss y{ k~+#T e+{ 
y{ >T]+ eTqeTT HsT=qe\djTTq~. 

(ii) #ssX\T, dssX\T eT]jTT >TDeTT\T: (Variables, Constants and Coefficients)

#ssX\T (Variable)

$$< d+U s|eTT\ $\Te\qT rdT=qT  |]eDeTT #ss nq&TqT.

#ssX\qT a,  b,  c,  x,  y,  z e+{ +> nseTT\ >T]+#e#TqT.

dssX\T (Constant)

ssTT+q d+U s|eTTH $\Te> rdT=qT  |]eDeTT dss nq&TqT.

<VsDT 3, -25, 1213  eT]jTT 8.9 nqTq$ dssX\T n>TqT.

n+>D dedeTT (Numerical expression)

n+>D |jT\ <seTT> #] yjT&q dedeTT d+Us| dedeTT  
n+>D dedeTT n #|&TqT.

<VsD 3 + (4 × 5),  5 – (4 × 2),  (7 × 9) ÷ 5 eT]jTT (3 × 4) – (4 × 5 – 7) 
nqTq$ d+U s| dedeTT\T.

;JjT dedeTT (Algebraic Expression)

#ssX\qT, d+Us|eTT\qT (dss) >D |jT\ <seTT> #] ydq 
dedeTT ;JjT dedeTT n>TqT.

;>DeTT
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;>DeTT

<VsD 2.1
		  yeTT	 dedeTT
	 (i)	 y  5 qT L&TeTT	 y + 5
	 (ii)	 n qT+& 8 qT rdyjTTeTT	 n – 8
	 (iii)	 12 qT x  >TD+#TeTT	 12 x

	 (iv)	 p qT 3  u+#TeTT	 p
3

	 |<eTT (Term)
 dss   #ss  #ss eT]jTT dssX\ \sTTqT  |<eTT 

n+<TsT.
3 5x x62 + -  nqT dedeTT 3x2, 6x eT]jTT `5 nqTq$ dedeTT jTT |<eTT\T 

nq&TqT.
 |<eTT nqTq~ +~ $<eTT> e+&e#TqT.
	 (i)	  dss
	 (ii)	  #ss
	 (iii)	  dss eT]jTT #ss (#ssX\) \eTT 
	 (iv)	 s+&T  n+H me #ssX\ \eTT 

,a a4 7 32 + +  nqT dedeTT 4 , 7a a2  eT]jTT 3 nqTq$ |<eTT\>TqT. |<eTT\ 
d+K 3.

- 6 18 7,p pq q92 2+ + -  nqT dedeTT 6 , 18 , 9p pq q2 2-  eT]jTT – 7 nqTq$ 
|<eTT\>TqT. |<eTT\ d+K 4.

m |<eTT\Tq$?
(i) 8b			   (iv) x y y x7 4 8 92 - + -

(ii) 3p – 2q		  (v) m n mn4 32 2+

(iii) 4 5a a2 + -

>TDeTT (Coefficient)

 |<eTT eq #ss  sD+ >TDeTT 
nqTq~  |<eTT jTT eT]jTT sD+eTT n>TqT.  
sD+eTT e&q #ss ( sD+eTTqT)  
>TD+q n< |<eTT e#TqT. 

>TDeTT  ds d+K> e+&q < dss >TDeTT  d+Us| >TDeTT 
n+<TsT.

6xy nqT |<eTT 6, x eT]jTT 
y nqTq$ |<eTT\>TqT.
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n<jTeTT 2

<VsD 2.3
– mn2  nqT |<eTT,

	 mn2  jTT >TDeTT `1,

	 – n2 jTT >TDeTT m,

	 m jTT >TDeTT – n2  .

esTd 
d+K

 dedeTT y qT *q |<eTT y jTT >TDeTT

1 10 – 2y

2 11 + yz yz z

3 yn 102 +

4 m y n3 2- +

<VsD 2.2

5xy nqT |<eTT,

xy jTT >TDeTT 5 n>TqT  (d+U s| >TDeTT),

5x  jTT >TDeTT y n>TqT,

5y  jTT >TDeTT x n>TqT.

d+U s| >TDeTT\qT qT>=qTeTT.

	 (i)	 3z	 (ii)	 8ax 	 (iii)	 ab 

	 (iv)	 – pq	 (v)	 mn
2
1 	 (vi)	 yz

7
4-    
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;>DeTT

nudeTT 2.1
	 1.	 d]jTq yTqT mqT=qTeTT.
	 (i)	 xy7-   eq d+U s| >TDeTT 
	 (n) 7- 	 () x	 () y	 () xy

	 (ii)	 q-   eq d+U s| >TDeTT
	 (n) q	 () q- 	 () 1	 () 1-

	 (iii)	 z qT+& 12 qT rdydq
	 (n)) 12 + z 	 () 12z 	 () z12 - 	 () z 12-

	 (iv)	 n  qT `7  >TD+q
	 (n) 7n	 () - n7 	 () 

n
7 	 () 

n
7-

	 (v)	 3 sT p  7 qT #]q
	 (n) 21p	 () p3 7- 	 () p3 7+ 	 () p7 3-

	 2.	 +< e&q y{ dssX\qT, #ssX\qT >T]+#TeTT:
		  , 5, , , 9.5a xy p- -

	 3.	 +< eq ={ dedeTT> esTeTT:
		  (i)	 x +f 6 me.
		  (ii)	 m-  qT+& 7 qT rdyjTTeTT.
		  (iii)	 3q  11 qT L&TeTT.
		  (iv)	 3 sT x  +f 10 me.
		  (v)	 5 sT y  +f 8 e.
	 4.	 3 4y yx x92 2- +  nqT dedeTT eq = |<eTTq d+U s| >TDeTTqT 
qT>=qTeTT.

	 5.	 x qT *q |<eTTqT >T]+, x >TDeTTqT qT>=qTeTT.
	   (i) y x y2 + 	  (ii) x x y3 3 2+ +

	 (iii) z zx5 + + 	 (iv) x y xy y2 5 72 2 2- +

	 6.	 y2 qT *q |<eTTqT >T]+, y2 >TDeTTqT qT>=qTeTT.
	 (i) my3 2- 	 (ii) y x6 82 + 	 (iii) x y xy x2 9 52 2 2- +

(iii) |eTT (Power)
 #ss a qT, 5 ksT >TD+#TqT a a a a a a5# # # # =  n yjTe#TqT. (B 

a |eTT 5 n #|e#TqT). n< $<eTT> , b b b b3# # =  (b |eTT 3)   eT]jTT 
c c c c c4# # # =  (c |eTT 4). & a, b, c nqTq$ <seTT n>TqT. 5, 3, 4 nqTq$ 
|eTT n>TqT.

<VsD 2.4
	 (i)	 a8 2-  nqT |<eTT #ss a |eTT 2 n>TqT.
	 (ii)	 m nqT |<eTT #ss m |eTT 1 n>TqT.
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(v) ;JjT dedeTT n+dT (Degree of an Algebraic expression)

8x2 – 6x + 7 nqT dedeTTqT rdT=H<eTT. B 8x2, – 6x eT]jTT 7 nqT 3 
|<eTT\T eq$. 8x2 nqT |<eTT, #ss x |eTT 2 n>TqT. – 6x nqT |<eTT, #ss 
x |eTT 1 n>TqT. 7 nqT |<eTTqT dss  d+ |<eTT n #|e#TqT. 

x7 1 7 0# =  & x |eTT 0 n>TqT. |q #|&q dedeTT 8x2 nqTq~ $T* 
n~ |eTT> 2 qT *jTTq~. { 8x2 – 6x + 7 nqT dedeTT n+dT 2 n>TqT. 
x y xy y6 2 3
2 2
+ +  nqT dedeTTqT rdT=H<eTT. B x y6 2  nqT |<eTT #ss x2y. B 

|eTT 3. (x eT]jTT y |eTT\qT L&> n+f 2G1R3 e#TqT). 2xy nqT |<eTT 
#ss xy, B |eTT 2. 3y2 nqT |<eTT #ss y2, B |eTT 2. 

(iv) d<X |<eTT\T eT]jTT $<X |<eTT\T (Like terms and Unlike terms)
 |eTT\qT *q  #ss  #ssX\ >TDseTT d<X|<eTT\q&TqT. 

yssT |eTT\qT *q yssT #ssX\T  #ssX\ >TDseTT $<X |<eTT\q&TqT.
<VsD 2.5

	 (i)	 x,   5 , 9x x-   e+{ |<eTT\T njTT x nqT #ssH *jTTq+<Te\q, 
$ d<X |<eTT\T nq&TqT. 

	 (ii)	 4 , 7x y yx2 2-  e+{ |<eTT\jTT x y2  nqT #ssH *jTTq+<T e\q, 
$ d<X |<eTT\T nq&TqT.

<VsD 2.6

      (i)	    6 , 6x y   nqTq$ $<X |<eTT\>TqT

	 (ii)	 3 , , 8 , 10xy xy x y52 -   nqTq$ $<X |<eTT\>TqT

d<X |<eTT\qT, $<X |<eTT\qT >T]+#TeTT:
  (i)	 13x  eT]jTT  5x	            (iv) 36mn eT]jTT - 5nm
 (ii) 	- 7m  eT]jTT  - 3n          (v)  p q8 2-   eT]jTT  3pq2

(iii)	 4x z2  eT]jTT  zx10 2-

eTT

#ssX\T, dssX\T, d<X eT]jTT $<X |<eTT\qT >T]+#T.

= neTT\ x,y,z,........ nseTT\qT, 0,1,2,3 ....... d+K\qT G, `, I,  nqT 
>TsT\qT yd  &u yjTTeTT. | $<] |* +~ eTTqT #jTeT #|eTT.

•  #ssX\qT rjTT		  •  dssX\qT rjTT

•  d<X |<eTT\qT rjTT		  •  $<X |<eTT\qT rjTT
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eq, x y xy y6 2 3
2 2
+ +  nqT dedeTT, x y6 2  nqT |<yTq~ $T* n~ |eTT> 

3 qT *jTTq~. {,  dedeTT n+dT 3 n>TqT.
eq  #ss *q dedeTT  #ss $T* n~ |eTT  dedeTT 

n+d #|&TqT. { +f me #ssX\T eq dedeTT #ssX\ $T* n~ 
|eTT\ L& yTTeTT  dedeTT n+d #|&TqT.

>eT:  dss n+dT 0 n>TqT.
<VsD 2.7

(i)     5 6 10a a2 - +   nqT dedeTT n+dT 2

(ii)    3 7 6x xy2 2+ +   nqT dedeTT n+dT 3

(iii)   3 8m n mn2 2 + +  nqT dedeTT n+dT 4

(vi) ;JjT dedeTT $\Te (Value of an Algebraic expression)

 dedeTT #ssX\qT *jTT+&Tq,  #ss @ $\TeHqqT rdT=qTq 
eTq *jTTqT. {, #ssX\T yssT $\Te\qT rdT=qTq|&T dedeTT =                
$\TeqT b+<T#Tq~.

<VsD,  |deTT y\ ` x nsTTq, 5 |deTT\qT =q, e ee\dq &T 
` 5x n>TqT. 5x nqT dedeTT jTT $\Tyq~ x rdT=qT $\TeqT nqTd]+ +&TqT.

x = 4 nsTTq 5x = 5 x 4 = 20.

x = 30 nsTTq 5x = 5 x 30 = 150.

{,  dedeTT $\TeqT qT>=qT e&q x $\TeqT ||+#e\jTTqT.

<VsD 2.8
x = 2 nsTTq +< e&q dedeTT\ $\TeqT qT>=qTeTT.
(i) x 5+ 	 (ii) x7 3- 	 (iii) x20 5 2-

k<q:  x = 2 qT dedeTT ||+#TeTT.
	 (i)	 x + 5	 =	 2 + 5 = 7
	 (ii)	 7x – 3	 =	 7 (2) – 3
			   =	 14 – 3 = 11
	 (iii)	 20 – 5x2	 =	 20 – 5 (2)2

			   =	 20 – 5 (4)
			   =	 20 – 20 = 0
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<VsD 2.9

a =  – 3, b = 2 nsTTq, +< e&q dedeTT\ $\TeqT qT>=qTeTT.

(i) a b+ 	 (ii) a b9 5- 	     (iii) a ab b22 2+ +

k<q:  a =  – 3, b = 2 n ||+#TeTT.

	 (i)	 a + b	 =	 – 3 + 2 = – 1

	 (ii)	 9a – 5b	 =	 9 (– 3) – 5 (2)

			   =	 – 27 – 10 = – 37

	 (iii)	 a ab b22 2+ + 	 =	 ( )3 2-  + 2 (– 3) (2) + (2)2

			   =	 9 – 12 + 4 = 1

1.	 p 3=-  nsTTq, +~ dedeTT\ $\TeqT qT>=qTeTT.

	 (i)	 p6 3- 		 (ii)	 p p2 3 22 - +

2.	 e&q $\Te\ dedeTT $\TeqT qT>=qTeTT.
x 3 5 6 10

x- 3

3.	 #ss $\TeqT qT>=qTeTT.
 x
2 x 6 14 28 42

nudeTT 2.2
	 1.	 d]jTq yTqT mqT=qTeTT.
	 (i)	 5m mn n25 4

2 2+ +  nqT dedeTT n+dT
	 (n) 1	 () 2	 () 3	 () 4

	 (ii)	 p 40= , q 20=  nsTTq (p – q) + 8 nqT dedeTT $\Te
	 (n) 60	 () 20	 () 68	 () 28 

	 (iii)	 x y x y y
2 2 2
+ +  nqT dedeTT n+dT

	 (n) 1	 () 2	 () 3	 () 4
	 (iv)	 m = 4-  nsTTq  3m + 4 nqT dedeTT $\Te
	 (n) 16	 () 8	 () 12- 	 () 8-

	 (v)	 p = 2, q  = 3 nsTTq ( )p q p q+ - -^ h nqT dedeTT $\Te
	 (n) 6	 () 5	 () 4	 () 3
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	 2.	 +~ y{ d<X |<eTT\qT >T]+#TeTT:
	 (i)	 , ,x y x4 6 7

	 (ii)	 , ,a b b2 7 3-

	 (iii)	 ,3 , 3 , 8xy x y y yx2 2 2- -

	 (iv)	 , , ,ab a b a b a b72 2 2 2

	 (v)	 5 , 4 , 3 , , 10 , 4 , 25 , 70 , 14pq p q p q p p pq q p q2 2 2 2 2- -

	 3.	 dedeTT n+dTqT >T]+#TeTT:
	 (i)	 x yz2 + 		  (ii)	 15 3y2 - 	 (iii)	 x y xy6 2 +

	 (iv)	 a b ab72 2 - 		  (v) 	 1 3 7t t2- +

	 4.	 ,x 1=-  nsTTq, +~ y{ $\Te\qT qT>=qTeTT:
	 (i)	 x3 7- 		  (ii)	 x 9- + 	 (iii)	 x x3 72 - +

	 5.	 a 5= , ,b 3=-  nsTTq, +~ y{ $\Te\qT qT>=qTeTT:
	 (i)	 a b3 2- 		  (ii)	 a b2 2+ 		 (iii)	 a b4 5 32 + -

2.2 dedeTT\ L& eT]jTT rdy (Addition and subtraction of expressions)

d<X |<eTT\ L& eT]jTT rdy (Adding and subtracting like terms)

d<X |<eTT\qT, $<X |<eTT\qT >T]+ eTqeTT eTT+<T>H *d=jTTHeTT. 
d<X |<eTT\qT eyT L&eqT nqTq~ L& <s deTT n>TqT.

s+&T  n++f me d<X |<eTT\ L&qT qT>=qT, y{ d+U s| 
>TDeTT\qT eTqeTT L&eqT. n< $<eTT> d<X |<eTT\ edeTTqT qT>=qT, y{ 
d+U s| >TDeTT\ edeTTqT qT>=qeqT. 

d<X |<eTT\ L&,  rdy\qT qT>=qT s+&T |<T\T eq$. n$
	 (i)  n&TesTd |<
	 (ii) \Te esTd |<

(i) n&TesTd |< (Horizontal method):  |< n |<eTT\qT n&T esTd 
eTeTT ydT= d<X |<eTT\qT {> #]q sTy L&eqT  rdyjTeqT.

<VsD 2.10

2x, 5x \qT L&TeTT.

k<q:		 x x x2 5 2 5 #+ = +^ h

	 =	 x7 #

	 =	 x7

eTT

s> |\\qT 5 >|\T> #jTTeTT. 
y] y] | |f |, \eTT\T, 
ssT yTT<\>T y{ ysT#d,  = 
|f qy{ eT]jTT yTTeTTqT 
+#eT #|eTT.
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(ii) \Te esTd |< (Vertical method):  |<, d<X |<eTT\qT \Te> 
ydT=q sTy L&eqT  rdyjTeqT.

<VsD 2.11
4a, 7a \qT L&TeTT.

k<q:	 4 a

	 +  7 a

	 11 a

<VsD 2.12
7 , 4pq pq- , pq2  \qT L&TeTT.

k<q:	      n&T esTd |<	  \Te esTd |<
	 pq pq pq7 4 2- + 	 7 pq

	 pq7 4 2 #= - +^ h 	 – 4 pq

	 =5 pq 	 + 2 pq

		  5 pq

<VsD 2.13

5 , 7 , 3 , 4x y x y x y x y2 2 2 2-  \ yTTeTTqT qT>=qTeTT.

k<q:	 n&T esTd |<	 \Te esTd |<
	 x y x y x y x y5 7 3 42 2 2 2+ - + 	 x y5 2

	 = x y5 7 3 4 2+ - +^ h 	 + x y7 2

	 = x y13 2 	 3x y2-

		  + x y4 2

		  x y13 2

<VsD 2.14
7a qT+& 3a qT rdyjTTeTT.

k<q:	 n&T esTd |<	 \Te esTd |<
	 7 3a a a7 3- = -^ h 	 7 a
	 = 4 a	 + 3 a
		  (- )      (>TsTqT esTeTT)
		        4 a
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eTqeTT  d+K qT+& eT]jTT d+KqT rdyjTeqH s+&e d+K L& 
$eTeTTqT yTT<{ d+K L&eqT. nq> 6 qT+& 4 qT rdyjTeqq, 4 jTT 
>TsTqT e] – > yd 6 – 4 R 2 n yjTeqT.

>eT:  |<eTTqT rdyjTT nqTq~ < L& $eTeTT L&T deTeT>TqT. 
<VsD + 3a qT rdyjTT nqTq~ –  3a qT L&T deTeT>TqT.

<VsD 2.15
(i)	 9xy qT+& xy2-  qT rdyjTTeTT.

k<q:	 9 xy

	 – 2 xy 

	 (+)	 (>TsTqT esTeTT)

	  11 xy	

(ii) 	 – 6p2q2 qT+& 8p2q2  qT rdyjTTeTT

k<q:	 p q6 2 2-

	 + p q8 2 2

	 (–)	

	          p q14 2 2-

d<X |<eTT\qT L&T  rdyjTT e~]> $<X |<eTT\qT L&T  
rdyjTT M\T<T. 

<VsDT x  eTqeTT 7 qT L&T, x + 7 n ykeTT. B x eT]jTT 7 nqT 
s+&T |<eTT\T es+& eq$.

n< $<eTT> $<X |<eTTq xy4  eT]jTT 5 qT L&q, y{ yTTeTT .xy4 5+  n 
ykeTT. 5pq qT+& 6 qT rdydq 5pq- 6 e#TqT.

<VsD 2.16
yTTeTTqT qT>=qTeTT: 6a + 3, 4a 2- .

k<q:	
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		  = 6a + 4a + 3 – 2	     (d<X |<eTT\qT {> #sT)

		  = 10a + 1

<VsD 2.17
d]+#TeTT:  t t6 5 1+ + + .

k<q:	

		  = 6t + t + 5 + 1	   (d<X |<eTT\qT {> #sT)
		  =  7t + 6

<VsD 2.18
yTTeTTqT qT>=qTeTT: 5y + 8 + 3z, 4y – 5  

k<q:
	 5 8 3 4y z y 5+ + + - 	       
	 = 5 4 8 5 3y y z+ + - + 	 (d<X |<eTT\qT {> #sT)
	 = 9 3 3y z+ + 		  ($<X |<yTq 3z n> e+&TqT) 

<VsD 2.19
15 10 6 6 3 5n n n n n2 2- + - - +  nqT dedeTTqT d]+#TeTT.

k<q:

d<X |<eTT\qT {> #sT.
15 6 10 6 3n n n n n 52 2- - + - +

	 5n n15 6 10 6 32= - + - + - +^ ^h h 	
	 =  n n9 7 52 + - +^ h

	 =  9 7 5n n2 - +

<VsD 2.20
L&TeTT: 10x2 – 5xy + 2y2, –4x2 + 4xy + 5y2, 3x2 – 2xy – 6y2.

k<q:	 x xy y10 5 22 2- +

	 x xy y4 4 52 2- + +

	 x xy y3 2 62 2+ - -

	 x xy y9 32 2- +

L&TeTT:
	 (i)	 8 7 , 3 4 5m n n m- - +

	 (ii)	 ,a b a b+ - +

	 (iii)	 4 , 5 , 3 , 7a a a a2 2 2 2- -
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<VsD 2.21
a b8 9- +  qT+& a b6 3-  qT rdyjTTeTT.

k<q:	 8 9a b- +

	 a b6 3+ -

	 (–)	 (+)
	 a b14 12- + 				  

<VsD 2.22
3(5p – q + 3) qT+& 2(p – q) qT rdyjTTeTT.

k<q:	 2p q p q3 5 3- + - -^ ^h h

	 = p q p q15 3 9 2 2- + - +

	 = p p q q15 2 3 2 9- - + +

	 = p q13 9- +

<VsD 2.23
3a b ab2 2- -  qT+& 3a b ab2 2+ -  qT rdyjTTeTT. 

k<q:

	 n&TesTd |<	 \Te esTd |<

	 a b ab a b ab3 32 2 2 2- - - + -^ ^h h	 a2   –   b2    –   3ab

		  3 3a b ab a b ab2 2 2 2= - - - - + 	 a2   +   b2   –  3ab

		  = b b2 2- - 	 (–)	 (–)	 (+)

		  =  2b2- 	 –  2 b2

<VsD 2.24
A = 5x2 + 7x + 8, B = 4x2 – 7x + 3 nsTTq 2A – B qT qT>=qTeTT.

k<q:	 2A	 =	 2 x x5 7 82 + +^ h

		  =	 x x10 14 162 + +

	 2 A – B	 x x x x10 14 16 4 7 3
2 2= + + - - +^ ^h h

		   x x x x10 14 16 4 7 3
2 2= + + - + -

		   x x6 21 13
2= + + 	       

8 5,

m n m n

8 5

2 2 2

- - = - +

- - =- +

^

^

h

h

d+K\ >TsT\qT 
|j+#T $<eTT>H ;JjT 
|<eTT\ >TsT\qT |j+#*.
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<VsD 2.25
b6 2 qT b+<T b14 2 qT+& < rdyjTeqT?

k<q:	 b14 2

	 b6 2

	 (–)	
	 b8 2

<VsD 2.26
a b ab62 2- - +  qT b+<T a b ab3 4 52 2- +  qT+& < rdyjTeqT?

k<q:

 	 3 4 5a b ab2 2- +

          6a b ab2 2- - +

        (+)    (+)     (–)

           4 3a b ab2 2- -

nudeTT 2.3
	 1.	 d]jTq yTqT mqT=qTeTT.

	 (i)	 4x,  x8-  eT]jTT  7x \ yTTeTT

	 (n) 5x	 () 4x	 () 3x	 () 19x

	 (ii)	 2ab, 4ab, ab8-  \ yTTeTT

	 (n) 14ab	 () ab2- 	 () ab2 	 ()  ab14-

rdyjTTeTT:

(i)	 (a + b) qT+& (a – b) qT rdyjTTeTT.

	(ii) (– 2x + 8y) qT+& (5x – 3y) qT rdyjTTeTT.

eTT

30 neTT\qT rdT= y{| x2, x, 1 (={ 10 sT\|) yjTTeTT. y{ yqT 
y|q –x2, –x, –1 \qT yjTTeTT.
1. <sT $<sT\qT ysT ysT dedeTT\qT yjTeT #|eTT.
2. eT&e $<] dedeTT\qT L& |*eTTqT qT>=qeT #|eTT.
3. eTs= $<] dedeTT\qT rdy #d |*eTTqT qT>=qeT #|eTT.
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	 (iii)	 ab bc ab5 3+ -  nqTq~
	 (n) ab bc2 + 	 () ab bc8 + 	 () ab9 	 ()  ab3

	 (iv)	 y y y y5 3 4
2 2

- - +   nqTq~
	 (n) y y9 4

2
+ 	 () y y9 4

2
- 	 () y y2

2
+ 	 () y y2

2
-

	 (v)	 A = 3x + 2, B = 6x -  5 nsTTq A -  B nqTq~

	 (n) x3 7- + 	 () x3 7- 	 () x7 3- 	 () 9x 7+      

	 2.	 d]+#TeTT:
	 (i)	 a b a b6 3 7 5- + +

	 (ii)	 8 5 3l l l l2 2- - +

	 (iii)	 z z z z z10 2 7 142 2 2- + - + -

	 (iv)	 p p q q q p- - - - -^ ^h h

	 (v)	 3 3 4 5 2mn m nm n m n32 2 2 2- + - - +

	 (vi)	 x xy y x xy y4 5 3 3 2 42 2 2 2- + - - -^ ^h h

	 3.	 L&TeTT:
	 (i)	 7 , 8 , 10 ,ab ab ab- ab3-

	 (ii)	 , 2 ,s t s t s t+ - - +

	 (iii)	 3 2 , 2 3a b p q- +

	 (iv)	 2 5 7, 8 3 3, 5 7 6a b a b a b+ + - + - - -

	 (v)	 , ,x y x y x y6 7 3 8 7 4 4 2+ + - - - - +

	 (vi)	 6 3, 3 9, 4 10c c c c c2 2- + - - + +

		  (vii)	 6m2n + 4mn – 2n2 + 5, n2 – nm2 + 3, mn – 3n2 – 2m2n – 4
	 4.	 rdyjTTeTT:
	 (i)	  a14  qT+& a6  qT rdyjTTeTT.
	 (ii)	  a b6 2  qT+& a b2-  qT rdyjTTeTT.
	 (iii)	  x y4 2 2-  qT+& x y7 2 2 qT rdyjTTeTT.
	 (iv)	  xy 12+  qT+& xy3 4-  qT rdyjTTeTT.
	 (v)	  n m5 -^ h qT+& m n 3-^ h qT rdyjTTeTT.
	 (vi)	  10 6p p2- -  qT+& p p9 52 -  qT rdyjTTeTT.
	 (vii)	  5 9m2 -  qT+& m m3 6 32- + +  qT rdyjTTeTT.
	 (viii)	  6 10s -  qT+& 6s s122- + -  qT rdyjTTeTT.
	 (ix)	  n mn m6 4 42 2- -  qT+& 5 3m mn n62 2+ -  qT rdyjTTeTT.
	 5.	 (i)   ?x xy4 62 +  qT b+<T x xy y3 32 2+ +   < L&eqT?
		  (ii)  ?p q5 8 20- + +  qT b+<T p q4 6 14+ +   < rdyjTeqT?

		  (iii) 8 3 9, 9x y yA B= - + =- -   eT]jTT  4 9x yC = - -   nsTTq, A B C.+ -  
qT qT>=qTeTT.
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	 6.	  uTeTT eT&T uTeTT\T 3 4 2, 7a b a+ - -  eT]jTT .a b2 4 3- +  nsTTq, 
< #TT=\ m+?

	 7.	  Bs#TsdeTT uTeTT\T x3 2+  eT]jTT x5 4+  nsTTq, < #TT=\qT 
qT>=qTeTT.

	 8.	 seTT  #= deTT `4a + 3 eT]jTT  |deTT deTT ` a8 5-  KsT #dqT. 
nqT KsT #dq yTTeTT m+?

	 9.	  MT b&e x10 3-  MT, B qT+ |j+#T x3 5+  MT b&eqT 
]+ydq $T*q MT b&e m+?

	 10.	 3 5p pA 2= + +  eT]jTT 2 5 7p pB 2= - -  nsTTq,
		  (i) 2A + 3B		  (ii) A-B   qT>=qTeTT.
	 11.	 8m mP 2= +  eT]jTT 3 2m mQ 2= - + -  nsTTq, 8of P Q +- $\TeqT qT>=qTeTT.

 

	 1.	 ;>DeTT >DXd+  u>eTT n>TqT. >D |jT\T, d+K\T eT]jTT +> 
nseTT\qT *q~>  u>eTT e+&TqT.

	 2.	 $$< d+U s|eTT\ $\Te\qT rdT=qT  |]eDeTT #ss n>TqT.

	 3.	 ssTT+q d+U s|eTTH $\Te> rdT=qT  |]eDeTT dss n>TqT.

	 4.	 #ssX\qT, d+Us|eTT\qT >D |jT\ <seTT> #] ydq dedeTT ;JjT 
dedeTT n>TqT.

	 5.	 nH |<eTT\ @s&q~ dedeTT n>TqT.

	 6.	  |eTT\qT *q  #ss  #ssX\ >TDseTT d<X|<eTT\q&TqT. 
yssT |eTT\qT *q yssT #ssX\T  #ssX\ >TDseTT $<X |<eTT\
q&TqT.

	 7.	  #ss e+&T  dMTsDeTT n+dT nqTq~  #ss jTT $T* n~ 
|eTT n>TqT. { +f me #ssX\ e+&T  dMTsDeTT n+dT nqTq~, 
#ssX\ $T* n~ |eTT\ yTTeTT n>TqT.
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>DeTT
>DeTT nqTq~ >DeTT jTT  u>eTT n>TqT. ~ >D seTT\ |\T 

u<eTT\T >\ \DeTT\qT \TdT=qT |j>|&T#Tq~. ^ |<eTT >DeTT 
nqT< u$T =\T#T n nseTT. >DeTqTq~ edTe\ seTT, |]eDeTT, d 
eT]jTT s >D \DeTT\qT >] \TdT=qT dVjT|&T#Tq~. n+]eTT, ueq 
sDeTT, \ eT]jTT ydT yTT<\>T XK (d+d)\ >DeTT jTT u>eTT me 
d+K |j>eTTqTq~. 
3.1 |q:|]o\qeTT:
>DeTT jTT b<$T ueq\T (Basic Geometrical concepts):

eTT+<T s>T\ >DeTT jTT b<$T ueq\T =+{ eTqeTT #~$jTTHeTT. 
|&T y{ | #T=H<eTT.
_+<Te (Point)

|<THq  |\T +#&T  >TsT (#T) k<sDeTT> _+<Te n 
>T]+#&T#Tq~.  _+<Te b&e, y&\T, eT+<eTT 
@$TjTT<T. nsTT d (d\eTT) q~. _+<Te A, B, C, 
D nqT +> |< nseTT\ >T]+#&T#Tq~.

	 |eTT A, B, C, D nqTq$ _+<Te\T.
sK (Line)

sK nqTq~  sT>T _+<Te jTT esZeTT n>TqT. 
|\T yTTqqT  eTT| + ]|q|&T @s&T uqT 
 sK n+<TsT. sK b&e e+&TqT  eT+<eTT 
+&<T. AB nqT sKqT AB n yjTe#TqT. 
 sKqT l, m, n nqT +> q nseTT\ 
>T]+#e#TqT. eTqeTT < sK l, sK m, sK n n 
#<Tee#TqT. sK s+&T |\ eTT+| +& 
bee\q < n+ _+<Te\T e.
sDeTT (Ray)

 sDeTTq bs+u _+<Te +&TqT.  n+eTT _+<Te +&<T. bs+u 
_+<TeqT ds _+<Te nqe#TqT. 

& OA nqTq~ sDeTT. < OA n yjTT<TeTT. nq> 
sDeTT O qT+& jT\T<] A y|> be#Tq~.  sDeTT jTT 
bs+u _+<Te nqTq~  n+_+<Te> eTs= ~X n+eTT 
+& beqT.

|eTT 3.1

|eTT 3.2

|eTT 3.3
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  sU K+&eTT (Line Segment)
AB nqTq~  dssK n>TqT.
 dssK|q C, D nqT _+<Te\qT rdT=qTeTT. 

AB   u>eTT CD n>TqT. CD qT  sU K+&eTT n 
#|e#TqT. B CD n yjTT<TeTT.  sU K+&eTTq 
s+&T n+ _+<Te\T +&TqT. m+<Tq> n$ >T]+q b&eqT *jTT+&TqT. 
\eTT (Plane)

\eTT nqTq~ n ~X\qT n+++& be  deT\eTT n>TqT. yTC jTT 
|] u>eTT, q\\, >&\T nqTq$ \eTTq = <VsDeTT\T n>TqT. 
3.2 kweeTT (Symmetry)

kweeTT nqTq~ >D ueq\ keqeTT> | |+#T#Tq~ eT]jTT 
eTq J$eTTqT |j>eTT q~. , <sT\T, KqeTT #jTTysT, 
ueq sDXK eT]jTT |\T XK\ kweeTT jTT ueqqT |j+#T#THsT. H>&T, 
|weTT\T, #T \T, #>T&\T eT]jTT b keqT\T kwe seTT\qT *jTT+&TqT. 

|eTT 3.5
 edTe jTT s+&T nsu>eTT\T <={ seTT eT]jTT =\ d]>Z  

nsTTq|&T n~ kweeTT n #|&T#Tq~.  |eTTqT s+&T deTu>eTT\T> eT&T#Tq|&T 
s+&T nsu>eTT\qT m&eT d>eTT, & d>eTTqT <={ 
 nsTTq|&T  |eTTqT kweeTT *q~ n #|e#TqT. 

<VsD  |qT s+&T deTu>eTT\T> dq, 
 s+&T u>eTT\T kweeTT> +&TqT. 

|eTT 3.6

|eTT 3.4

> q CeTV kweeTTqT 
b+~jTTq C| VeTT.
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d\T L& kweeTTq  <VsD n>TqT. d \T <VeTT jTT 
eT<  eT< ^qT ^q,  s+&T u>eTT\T deqeTT> qT+&TqT. 

|eTT 3.7

|\T $<eTTq kweeTT eT]jTT y{ +~ e&q kweeTT\qT >] ##<eTT. 

	 1.	 kwesK  kwyeTT.

	 2.	 <sD kweeTT.

	 3.	 ueTD kweeTT.

1. kwesK (Line of symmetry)

|eTT 3.8  _+<Te\T +q sK |eTTqT s+&T deT u>eTT\T> $u+#T#Tq~. 
|eTTqT  sKqT |{ eT&q  u>eTT eTs= u>eTT d]>Z <={ |&TqT.  
_+<Te\T +q sKqT kwesK n n+<TeTT. 

 sK jTTq |eTTqT s+&T deTu>eTT\T> 
$u+#T#Tq~. m&eT d>eTT & d>eTT d]>Z |&qsTT 
 seTT kweeTT> q~ n #|e#TqT. nTe+{ sK 
kwesK  kwyeTT nq&TqT. 

#d #&TeTT 1:

 Bs #Tsks eTTqT 
rdT=qTeTT.  eTTqT b&e 
y|> k] eT&TeeTT. <  
d>eTT eTs= d>eTT d]>Z e+, |eTT 3.9

|eTT 3.8
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u>T> eT&TeeTT. |&T s eTs y&\T y|> eT&TeeTT.  eTT eT& qT+& 
MTsT Bs #TsdeTTq s+&T kwesK\T +&TqT n \TdT=qe#TqT. 

#]+#TeTT:  de+s #TsTeTT kweeTTqT b+~jTTq<? 

#d #&TeTT 2:
>D |sDeTT\ |f q s+&T eTTD s |]seTT   

30o, 60o, 90o >\ eTTD seTTqT rdT=qTeTT. n<$<+> eTs= eTTD 
s |]seTTqT rdT=qTeTT. y{ |eTT 3.10  qT >* |eTT 
seTT neTsTeTT.

 seTT m kwe sK\qT *jTTq~? 
 >*|eTT < \+seTTqT  kwesK> *jTTq~ n MTsT 

\TdT=qe#TqT. 

#d #&TeTT 3:

e&jTTq VQuT DeTT\ kweeTTqT  eT& |< |seTT kwe sKqT 
qT>= _+<Te +q sK\ eT\eTT> ^ #|+#TeTT. 

|eTT 3.11

|q #|q  eT&\ eT\eTT>

	 (i)	 deTuVQ uTeTTq eT&T kwesK\T.

	(ii)	 #TsdeTTq H\T>T kwesK\T.

	(iii)	  |+#uT jT+<T <T kwe sK\T +&TqT. 

	(iv)	  w&TeTTq sT kwe sK\T q$ n 
\TdT=qe#TqT. 

= eTyTq VQuT DeTT\T m uTeTT\qT 
*jTT+&TH n kwesK\qT *jTT+&TqT.

kweeTT seTT\T, s|eTT\T >\e.

|eTT 3.10

 VQuT, w&T nq 
y{ uTeTT\ b&e, 
DeTT\ =\ deqeTT> 
+&TqT.
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|eTT 3.12

|q q |eTT\ kwe sK\T e. m+<Tq>  |eTT\T kweeTT qTe+{$. 

<sD kweeTT (Mirror line symmetry)
eTqeTT n<eTT ##Tq|&T n<eTT yqT u>eTTq eTq  

|_+eTTqT ##T#THeTT.  |_+eTT n<eTT jTT |sesqeTT 
e\q @s&T#Tq~. <sDeTTq eTT+<T eTqeTT m+ <seTT +<Ty 
n< <seTT <sDeTTq yqT eTq |_+eTT n< <seTT +&TqT.

|q q |eTT deT\ <sDeTTqT eT< ^|q e+q 
|eTT jTT nsu>eTT deT\ <sDeTT eT\eTT> eTs= nsu>eTTqT 
|sesqeTT #jTT#Tq~. ysT$<eTT> #|e\jTTqq deT\ <sDeTTqT eTqeTT @ sK 
+#<y  sK (|eTT 3.13 ) |eTTqT s+&T deTu>eTT\T> $u+#TqT. y{  
=\ sK  |q  sK |_+eTT n< <seTT ys= |q @s&T#Tq~. n+<T# 
~ <sD kweeTT n #|e#TqT. 

eTqeTT <sDeTT jTT |sesqeTTqT |]X~+#Tq|&T m&eT & esT\qT |eTT 
>eT+#e#TqT. 

<VsD 3.1

e&q |eTT <sD kweeTT jTT 
|sesqeTT (|_+eTT)qT #|#Tq~. 

eeTT nH kwe sK\qT 
*jTTq~.

 eTyTq nH DeTT\qT qT>=qTeTT.

|eTT 3.13

+> nseTT\ kwe 
sK\T qTe+{ nseTT\
qT |{ |s#TeTT.

 edTe jTT |_+eTT nqTq~ <sD |_+eTT. 
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nudeTT 3.1
	 1.	 dsq yTqT mqT=qTeTT. 
	 i)	 deT~uVQ uTeTTq
	 (n) kwesK\T e      	 ()  kwesK 
	 () eT&T kwesK\T     	 () nH kwesK\T

	 ii)	  de+s #TsTeTTq
	 (n) s+&T kwesK\T    	 () H\T>T kwesK\T
	 () kwesK\T e       	 () nH kwesK\T

	 iii)	 Bs#TsdeTTq
	 (n) s+&T kwesK\T     	 () kwesK\T e
	 () H\T>T kwesK\T   	 () nH kwesK\T

	  iv)	  s+dt (deT#TsdeTT) q
	 (n) kwesK\T e     	 () H\T>T kwesK\T
	 () s+&T kwesK\T    	 () sT kwesK\T

	 v)	 ndeTuT uTeTTq
	 (n) kwesK\T e     	 () eT&T kwesK\T
	 ()  kwesK           	 () nH kwesK\T

	 2.	 +< e&q |eTT @$ kwesK\qT *jTTq$? n$ m  kwesK\qT *jTT+&TqT. 

		  _+<Te\ ^\T ^ #|+#TeTT? 

	 3.	 +< e&q |eTT\ _+<Te ^q dssK e&q <sD kwesK nq 
<sD kweeTTqT |j+ eTs= u>eTTqT ^jTTeTT. 
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	 4.	 +< e&q |{qT |P]#jTTeTT:

seTT  e~] |eTT  kwesK\ d+K

deTuVQ uTeTT
#TsdeTT
Bs #TsdeTT
deT~uVQ uTeTT 

s+dt (deT #TsdeTT) 

	 5.	 +< e&q d+K>\ kwesK\qT *q uTeTT\ |sqT yjTTeTT.
	 (i)   kwesK.
	 (ii)  eT&T kwesK\T.
	 (iii)  kwesK\T e.

	 6.	 +> |< nseTT\ jTT
	 (i)   eT\+sKqT nqTd]+  kwesKqT >\ nseTT\qT
	 (ii)   de+ssKqT nqTd]+  kwesKqT >\ nseTT\qT

		 (iii)  de+ssKqT, eT\+sKqT nqTd]+ s+&T kwesK\qT >\ nseTT\qT 
		       |{|s#TeTT.
3.3 ueTD kweeTT (Rotational Symmetry)

+< e&q |eTT\ qT+& eTqeTT +<eTTqT (‘O’ qT) e+ 90°  180° \ 
ueTDeTT #jTTq|&T eTq \_+#T seTT\qT #&e#TqT.

|eTT 3.14

|eTT 3.15
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|eTT 3.16

 #TsdeTTqT 900 \ ueTDeTT #+~q sTy n< seTT >\ #TsdeTT 
\_+#TqT. nsTT  Bs #TsdeTTqT 1800 \ ueTDeTT #+~q s eyT n< 
seTT >\ Bs#TsdeTT \_+#T#Tq~.  seTT\qT 3600 \ e> ueTDeTT 
#jTTq|&T n< seTT \_+#TqT ueTD kweeTT n #|#THeTT.
ueTD DeTT (Angle of Rotation)

 >T]+q _+<TeqT nqTd]+ @ e DeTT =\  seTTqT ueTDeTT 
#dq n< seTT \_+#T#Tq<  DeTTqT ueTDDeTjTT,  _+<TeqT ueTD+<eTT 
njTT #|#THeTT.
#d #&TeTT 4:

s+&T n eTT\qT rdT=  deTuTuTeTTqT = n ̂  ]+#T=qTeTT. 
 uTeTT\T s+&TqT deq =\\T >\$> +&e\jTTqT.  n eTT  
eeTTqT ̂  >&jseTT #TT ~X es~X 0 
&^\ qT+& 360 &^\ es >T]+#TeTT. |&T  
uTeTTqT eTs= uTeTT|q d]>Z |s e 
seTT n eTT jTT +<eTT uTeTT jTT 
+<eTT\ eT<  >T+&T d~ neTsTeTT. |q 
eq uTeTT +< eq uTeTT d]>Z eTs\ 
k] neTsTes |eTT. 

uTeTTqT 1200 #T{q sTy n~ 
eTs\ +< qTq uTeTT |&jTT+&TqT 
#&e#TqT.

eTs\ s+&e k] |q q uTeTT +<qTq 
uTeTT |&T es |eTT. |&T MTsT |q q uTeTT q bs+u d qT+& 
ueTDeTT #+~jTT+&TqT #&e#TqT. 

|q q uTeTTqT eT&ek] +<qTq uTeTT |s#TeTT. |&T |q q 
uTeTT  ueTDeTTq 3600  bs+u d *jTT+&TqT |q #q |]X<q\
qT+& MTsT deTuT uTeTT jTT ueTDDeTT 1200 n \TdT=qe#TqT. 
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|eTT 3.17

 w&T jTT ueTD DeTT (Angle of rotation of a hexagon)

|eTT 3.18

|q q |eTT 3.15 qT+& 3.18 es
eTq #TsdeTT, Bs #TsdeTT, deTuVQ uTeTT eT]jTT w&T nqTq$ 

eTeTT> 900, 1800, 1200, 600 ueTDeTT  $<yTq seTT\T e#T#Tq$. 
{, ueTD DeTT
	 (i)	 #Tsd ueTDDeTT 900

	 (ii)	 Bs #Tsd ueTDDeTT 1800 

	 (iii)	 deTuVQ uT ueTDDeTT 1200 

	 (iv)	 w&T ueTDDeTT 600

ueTD kwe eTeTT (Order of rotational symmetry)

ueTD kwe eTeTT nqTq~  seTT mksT  |P] ueTDeTT n< seTT 
* +&TH  d+K ueTD kweeTeTT nq&TqT.  edTe jTT ueTDDeTT x0 
nq < ueTD kwe eTeTT 

x
360
0=  

|eTT 3.15 qT+& 3.18 es
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ueTD kwe eTeTT

	 (i)	 #TsdeTTq 	
90
360 40

0

=

	 (ii)	 Bs #TsdeTTq	
180
360 20

0

=

	 (iii)	 deTuVQ uTeTTq	
120
360 3

0

=

	 (iv)	 w&TeTTq	 .
60
360 60

0

=

<VsD 3.2
kwe sK\T  seTT\T ueTD kweeTT *jTT+&TqT. 

MTsT  >*|eTTqT #d #jTTHs? |eTT q 
 >*|eTT kweeTT *jTT+&Tq~> *jTT#Tq~. nsTT 
< kwe sKqT ##T M\T<T. |eTTqT eT&q s+&T 
d>eTT\T d]>Z |&e. nsTTqqT MTsT < < jTT +< 
_+<TeqT { 900 ueTDeTTq sT>Tq|&T  >*|eTT 
n< e~]>H #|&T#Tq~. >*|eTT ueTD kwe eTeTT 
b+~jTTq~ n eTqeTT #|e#TqT. 

 |P] ueTDeTT H\T>T dT\ sT>Tq|&T eTeTT> 900, 1800, 2700 eT]
jTT 3600  >*|eTT n< e~]> @s&T#Tq~. B sDeTT> >*|eTT H\T>T ueTD 
kwe eTeTTqT b+~jTTq~ n #|e#TqT. 

#d #&TeTT 5:

|eTT #|&qT neTT   uTeTTqT 
]+#T=qTeTT. < |\| e+ &sTT+> d~ <  oseTT 
neTsTeTT. |&T  uTeTT jTT oseTTqT 900  = k]> | 
n~ < d e #sTes |eTT. BqT+& MTsT = 900 qT +~ #|q |eTT\T 
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