










1.1 iK=
=# x`rq`= ''OY =Y"# ` =OKK#q. OY 

k#i H~H== LQ_K#q. >e< OY, ~+< J@Q 
OY OH M`OY H sH =~ OY "^Q#q =# 
QiOK@ Ly_#. =#=_ +=Q PzOK@ `__#. 

10,000  O= ̀~= =# OY# "̂ u ~OkOK|_#k. 
̀  OM== ~O ̂@ ~̀ ̂ = XH =Y HO ̂=Q "#k. 
OM== iQ Ja=$k KO ̂@ 5000 O= ̀~= H=>#. 

`= LyOKK# JOH ^u O^J~aH JOH ^u 
J#|_#. 

D ^u 0,1,2,3,4,5,6,7,8,9 J# OY# LyOK^~. nxx 
P^~= 10 Hey# ^O OM^u (Numerical System) Jx _ 
JO^~) ''Decima” J# ^= “Decem” J# \< ^= #O_ =z#k. 
“Decem” J#Q ''k Jx J~=. 
 Q}` =# ''q*# = H ~} Jx, 

OM =# ''Q}` = H ~} Jx JO^~. 

1 "= OM ==
1.1 iK=
1.2 #i=~ : OM ~Y JH~} 

OY# zOK@
1.3 JH~} OY H <Q ^~=
1.4 =_ O_bH~}=# Hey# 

==# HHiOK@
1.5 `= : ~OH=# `=Q 

Q OY# f ~O "@
1.6 ~ `=` ` x==
1.7  =~=, =~==, #=, 

#==
1.8 OY H L*~O q=
1.9 OY` P_H#@

 Z~_ 
~ Mu Ok# 
Owi< Q}` 

"`  Ki` #`# 
x==# `H# 
Q}` "` HO> 

Z= ~ KiOz# 
#` Z~_H KO^#. 
OM " HH J<H 

~OQ= KOk# =O^ 
Hk x}` H 

x K#.
Q}` = 

Ja=#=# `# 
z# = J#Q 
3 O=`~ #O_ 

OKH<#. J_ XH 
=x+ rqOK H=# 
HO_ Q}OK#. 
Z~_ `# O^# 
^Q \OKH#^. 
`# =z# <#= 

=i O^# 
H+= L#"iH 
=i  =Oz 

H~= ^#=Q 
WK#. P# rqOz 
L#C_ D# rq` 
Ki` “N is a Number  

A Portrait of Paul 
Erdos” J# x=Q 

f|_#k. 
 “I know numbers 

are beautiful. 
If they aren’t 

beautiful, nothing 
is.” Jx Z~_ K#.

 Z~_ 
[26 =i 1913  
20 O|~ 1996]
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"= OM ==
Q}`G=

7 = `~Qu [ OY, N = {1, 2, 3, g}, ~ OY W = {0, 1, 2, g}, 
~OH=  Z = {g , – 2, – 1, 0, 1, 2 g} =i JH~} OY Q g\ ^qH 
iH# LyOK@ Qi <~ Hx<=.

1.2 #i=~ : OM ~Y JH~} OY# zOK@ 
JH~} OY

JH~} OY#Q 
q
p  ~O "Q 

OY. WH_ p =i q ~OH= =i q !  0, 

g\x Q Jx QiOK^~. 
q
p  WH_ q > 0 J# ~= 

Q OM ==# Q Jx QiOK^=. JH~} 

JH~} OY# _ OM~Y 
zOK=K# =i WK@ XH eH OM 
~Y #_z= @=# Q=xOK=K#. 

JH~} OY# OM~Y Yz`=Q 
zOK@ H~, "^@ =} _=# 

q=~}
(i) OM ~Y 

7
4  # QiOK@. 

0 =i 1# =^ 
7
4  LO_#.

HOk "x XC H `C# `=.
Z)  Jx ~OH= JH~} OYQ#.
a)  Jx [ OY ~OH=Q#.
)  Jx ~OH= [ OYQ#.
_)  Jx ~ OY [ OYQ#.
W)  Jx [ OY ~ OYQ#.
Z) Jx JH~} OY ~ OYQ#.

OY [ OY, ~ OY, ~OH=, ̂ <`H a#= =i |}`H 
a#= LO_#. WK@ XH eH Z@ JH~} OY# XH Oz Q KK#^ 
K_=K#. 

i# OM ==# QiOK=.

OY OM ==
4 N W Z Q
–6 N W Z Q
5/3 N W Z Q
0 N W Z Q

9 N W Z Q

83 N W Z Q

34.7 N W Z Q

J=~"# = QQ, JH~} OY H ~=# =#=Q q_n=#. ^ 
W=|_# JH~} OY# OM~Y QiOK=#.



J^= 1

4

Q}
`
G
=

(ii) 
5
17  = 3

5
2   

3 =i 4# =^ 
5
17  LO_#.

(iii) 
3
2-

 – 1 =i 0 # =^ 
3
2-  LO_#.

1.3  JH~} OY H <Q ^~=
1.3.1 (a) OH#=
(i)  O=$` ^~= (Closure property)

~O_ JH~} OY "`= ZC_ XH JH~} OY JQ#. nxx JH~} 
OY OH#= H O=$` ^~= JO^~. Q O=$` ^~=# HeyO_#.

b
a  =i 

d
c  J##q U"< ~O_ JH~} OY#, 

b
a

d
c+  _ JH~} OY JQ# 

q=~}: (i) 
9
2

9
4

9
6

3
2+ = =  XH JH~} OY.

 (ii) 5
3
1

1
5

3
1+ = +  5

3
15 1

3
16

3
1= + = =  XH JH~} OY.

(ii)  =` ^~= (Commutative property)

~O_ JH~} OY OH#= =` ^~=# HeyO_#.

 
b
a   =i 

d
c  J##q U"< ~O_ JH~} OY#  

b
a

d
c

d
c

b
a+ = +

q=~}:  
2
1 , 

5
2  J##q ~O_ JH~} OY

 
2
1

5
2+  = 

5
2  + 

2
1

 LHS 
2
1

5
2= +  RHS 

5
2

2
1= +

  
10

5 4
10
9= + =   

10
4 5

10
9= + =  

`  LHS  =  RHS

 OH#= =` ^~= x[O.

(iii)  K~ ^~= (Associative property)
JH~} OY OH#= K~ ^~=# HeyO_#.

 
b
a ,

d
c  =i

f
e  J##q U"< =_ JH~} OY, 

b
a

d
c

f
e

b
a

d
c

f
e+ + = + +` `j j

u [ OY 
JH~} OY JQ#. 
nx q=~= _ 
x[=Q<?
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"= OM ==
Q}`G=

q=~}:  
3
2 , 

2
1  =i 2 J##q =_ JH~} OY.

 
3
2

2
1 2+ +` j = 2

3
2

2
1+ +` j  JQ#.

 LHS 
3
2

2
1 2= + +` j RHS 2

3
2

2
1= + +` j

  
3
2

2
1

1
2= + +` j  

6
4

6
3 2= + +` j

  
3
2

2
1

2
4= + +` j 

3
2

2
5= +   2

6
7

6
7

1
2= + = +

  
6

4 15
6
19 3

6
1= + = =   

6
7 12

6
19 3

6
1= + = =

`  LHS = RHS    
`  OH#= K~ ^~= x[=Q#. 

(iv)  OH# ``== (Additive identity) :
# =i U^< XH JH~} OY "`= J^ OY JQ#. 

b
a  U^# XH JH~} OY J~# 

b
a

b
a

b
a0 0+ = = +

JH~} OY # OH# ``== JQ#.

q=~}: (i) 
7
2 0

7
2 0

7
2+ = = +

 (ii) 
11
7 0 0

11
7

11
7- + = - = + -` `j j

(v)  OH# q== (Additive inverse) :

b
a-` jXH |}`H= H 

b
a  H OH# q== 

b
a  JH~} OY J~# 

b
a-` j J# JH~} OY ==`OQ 

LO_#. H=# 0
b
a

b
a+ - =` j

q=~}: (i) 
5
3  H OH# q== 

5
3-  JQ#.

 (ii) 
5
3-  H OH# q== 

5
3  JQ#.

 (iii) 0 H OH# q== 0 JQ#.

OY
OH#=

O=$` 
^~=

=` ^~= K~ 
^~=

[ OY
~ OY i
~OH=

JH~} OY i

# XH `H 
JH~} OY          
0 = 

q
0  WH_ q !  0 

Jx "=K#. 



J^= 1

6

Q}
`
G
=

1.3.1 (b) f"` (==H#=) (Subtraction)

(i)  O=$` ^~= (Closure Property)

U"# ~O_ JH~} OY =^ ^= ZC_ JH~} OY JQ#. H=# 
f"` Q O=$` ^~=# HeyO_#.  

b
a  =i 

d
c  J##q U"< ~O_ JH~} OY J~# 

b
a

d
c-  _ XH JH~} OY JQ#.

q=~}: (i) 
7
4

7
2

7
2- =  XH JH~} OY JQ#.

 (ii) 1
2
1

2
2 1

2
1- = - =  XH JH~} OY JQ#.

(ii)  =` ^~= (Commutative Property)

JH~} OY f"` =` ^~=# HeyLO_^. 

b
a  =i 

d
c  J##q U"< ~O_ JH~} OY  J~# 

b
a

d
c

d
c

b
a!- -  JQ#.

q=~}: 
9
4  =i 

5
2  J##q ~O_ JH~} OY, 

9
4

5
2

5
2

9
4!- -  JQ#.

 LHS 
9
4

5
2= -  RHS 

5
2

9
4= -

  
45

20 18= -   
45

18 20= -

  = 
45
2   =  

45
2-

`  LHS !  RHS
f"` =` ^~= x[=H^.

(iii)  K~ ^~= (Associative property)
JH~} OY f"` K~ ^~=# HeyLO_^.

b
a ,

d
c ,

f
e J##q U"x =_ JH~} OY J~#   

b
a

d
c

f
e

b
a

d
c

f
e!- - - -` `j j

q=~}: 
2
1 , 

3
1  =i 

4
1  J##q =_ JH~} OY.

2
1

3
1

4
1

2
1

3
1

4
1!- - - -` `j j  JQ#.

 LHS 
2
1

3
1

4
1= - -` j RHS 

2
1

3
1

4
1= - -` j

  
2
1

12
4 3= - -` j  

6
3 2

4
1= - -` j

  
2
1

12
1= - ` j 

12
6 1

12
5= - =   

6
1

4
1= -  

12
2 3

12
1= - = -

`  LHS !  RHS
`   f"` K~ ^~= x[= H^.

~O_ JH~} 
OY =#"# 
"\ =` 
^~= x[=Q#.
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"= OM ==
Q}`G=

OY
f"`

O=$` 
^~= =` ^~= K~ 

^~=
[ OY

~ OY

~OH=
JH~} OY H^

1.3.1 (c) Q}H~=  (Multiplication)

(i)  O=$` ^~= (Closure property)
~O_ JH~} OY |= ZC_ XH JH~} OY JQ#. Q}H~= ‘Q' 

O=$` ^~=# HeyO_#. 

b
a ,

d
c  J##q U"# ~O_ JH~} OY J~# 

b
a

d
c

bd
ac

# =  XH JH~} OY JQ# 

q=~}: (i) 
3
1 7

3
7 2

3
1

# = =  XH JH~} OY JQ#.

 (ii) 
3
4

9
5

27
20

# =  XH JH~} OY JQ#.

(ii)  =` ^~= (Commutative property) :

JH~} OY Q}H~= XH =` ^~=# HeyO_#

 
b
a  =i 

d
c  J##q U"# ~O_ JH~} OY J~# 

b
a

d
c

d
c

b
a

# #=  JQ# 

q=~}: 
5
3  =i 

11
8-  J##q JH~} OY 

 
5
3

11
8

# -` j = 
11
8

5
3

#-` j  JQ#

 LHS = 
5
3

11
8

# -` j  RHS =  
11
8

5
3

#- ` j

 
55
24= -         

55
24= -

 `  LHS = RHS
`  Q}H~= =` ^~= x[=Q#.

(iii)  K~ ^~= (Associative property)
JH~} OY Q}H~= K~ ^~=# HeyO_#.

b
a  , 

d
c , 

f
e  J##q U"# =_ JH~} OY J~# 

b
a

d
c

f
e

b
a

d
c

f
e

# # # #=` `j j  JQ#



J^= 1

8

Q}
`
G
=

q=~}:  
2
1 , 

4
1-` j =i 

3
1  J##q =_ JH~} OY 

2
1

4
1

3
1

# #-` j = 
2
1

4
1

3
1

# #-`` jj  JQ#.

 LHS 
2
1

12
1

#= -` j =
24
1-   RHS  

8
1

3
1

#= -` j  =
24
1-

`  LHS = RHS

`  Q}H~= K~ ^~= x[=Q#.

(iv)  Q}H~ ``== (Multiplicative identity)

U^# XH JH~} OY =i 1 H Q}H~ |= J^ JH~} OY JQ#. 
H=# JH~} OY H Q}H~ ``== 1 JQ#.

b
a   J##k U^# XH JH~} OY J~#, 1

b
a

b
a

b
a1# #= =  JQ#.

q=~}: (i) 
7
5 1

7
5

# =

(ii) 
8
3 1

8
3

#- = -` j

(v)  0 K Q}H~=

u JH~} OY# 0 ` Q}Oz# 0 =K#. 

b
a  U^# JH~} OY J~#, 

b
a

b
a0 0 0# #= =  JQ#.

q=~}: (i) 5 0 0#- =

(ii) 
11
7 0 0#- =` j

(vi)  Q}H~ q== H =`==
a 0! , 

b
a  J# u JH~} OY, 

d
c  J# JH~} OY ==`OQ LO_#

b
a

d
c 1# =  J~# 

b
a H Q}H~ q== 

d
c  JQ#.

b
a J##k JH~} OY J~#, 

a
b  Q}H~ q== H =`==.

q=~}: (i) 2 H =`== 
2
1  JQ#. 

(ii)  
5
3-` j H Q}H q==  

3
5-` j JQ#.

i) 0  =`== ^.
ii) 1,1 J# JH~} OY =`=
J^ OY# =`==Q HeyO_#.

~OH=
~OY H
Q}H~ ``== 1 
JQ<? 

?3
3
1  H

=`== 0.3 
JQ<? 
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Q}`G=

OY
Q}H~=

O=$` 
^~= =` ^~= K~

^~=
[ OY
~ OY i
~OH= i

JH~} OY

1.3.1 (d) Q~= (Division)
(i)  O=$` ^~= (Closure property)
#Hx JH~} OY == Q~= O=$` ^~=# HeyO_#.

b
a  =i 

d
c  J##q ~O_ JH~} OY,  

d
c 0! , J~# 

b
a

d
c

'  ZC_ XH JH~} OY JQ#. 

q=~}: (i) 
3
2

3
1

3
2

1
3

1
2 2' #= = =   XH JH~} OY JQ#.

(ii) 
5
4

2
3

5
4

3
2

15
8' #= =   XH JH~} OY JQ#.

(ii)  =` ^~= (Commutative property)
JH~} OY Q~= =` ^~=# Hey LO_^. 

b
a =i 

d
c  J##q U"# ~O_ JH~} OY J~# 

b
a

d
c

d
c

b
a

' '!  JQ#. 

q=~}:  
5
4  =i 

8
3  J# ~O_ JH~} OY 

5
4

8
3

'  !  
8
3

5
4

'  JQ#.

LHS = 
5
4

3
8

#  =
15
32   RHS = 

8
3

4
5

#  = 
32
15

 LHS !  RHS
`  Q~= =` ^~=  x[= H^. 

(iii)  K~ ^~= (Associative property)

JH~} OY Q~= K~ ^~=# Hey LO_^. 

b
a , 

d
c  =i

f
e J##q U"# =_ JH~} OY 

b
a

d
c

f
e

b
a

d
c

f
e

' ' ' '!` `j j

q=~}:  
4
3 , 5 =i 

2
1  J##q =_ JH~} OY

4
3 5

2
1

' '` j  !  
4
3 5

2
1

' '` j



J^= 1

10

Q}
`
G
=

LHS 
4
3 5

2
1

' '= ` j   RHS 
4
3 5

2
1

' '= ` j

= 4
3

5
1

2
1# '` j   

4
3

1
5

1
2' #= ` j

=
20
3

1
2

#   
4
3 10'=

10
3=   

4
3

10
1

40
3

#= =

`  LHS !   RHS
Q~= K~ ^~= x[= H^.

OY
Q~=

O=$` 
^~= =` ^~= K~

^~=
[ OY

~ OY

~OH=

JH~} OY H^

1.3.1 (e) qQ ^~=  (Distributive Property) :
(i)  _H Q}H~= H qQ ^~=

JH~} OY Q}H~= _H qQ ^~=# Hey#k.

,
b
a

d
c  =i 

f
e  J##q U"# =_ JH~} OY 

b
a

d
c

f
e

b
a

d
c

b
a

f
e

# # #+ = +` j

q=~}:  
3
2 , 

9
4  =i

5
3  J##q =_ JH~} OY

3
2

9
4

5
3

# +` j = 
3
2

9
4

3
2

5
3

# #+  JQ#.

LHS 3
2

9
4

5
3

#= +` j          RHS 3
2

9
4

3
2

5
3

# #= +

3
2

45
20 27

#= +` j  27
8

5
2= +

3
2

45
47

#= 135
94= 135

40 54= +
135
94=

`  LHS =  RHS
`  Q}H~= _H qQ ^~=# HeyO_#.

(ii)  f"` Q}H~= H qQ ^~=
JH~} OY Q}H~= f"` qQ ^~=# HeyO_#. 

,
b
a

d
c =i

f
e  J##q U"# =_ JH~} OY

b
a

d
c

f
e

b
a

d
c

b
a

f
e

# # #- = -` j
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Q}`G=

q=~}:  
7
3 , 

5
4  =i 

2
1  J##q JH~} OY J~# 

7
3

5
4

2
1

# -` j = 
7
3

5
4

7
3

2
1

# #-  JQ#.

LHS 7
3

5
4

2
1

#= ` j  RHS  7
3

5
4

7
3

2
1

# #=

7
3

10
8 5

#= ` j 35
12

14
3=

7
3

10
3

#=   70
9=   = 

70
24 15-

70
9=

 LHS = RHS

`  Q}H~= f"` qQ ^~=# HeyO_#. 

J=  1.1

1. i# =^#=# Z#H#=.

i) JH~} OY H OH# ``== _______ .
(A)  0 (B)  1 (C)  – 1 (D)  2

 ii) 
5
3-  H OH# q== _______ .

(A)  
5
3-  (B)  

3
5  (C)  

5
3  (D)  

3
5-

 iii) 
13
5-  H =`== _______ .

(A)  
13
5  (B)  

5
13-  (C)  

5
13  (D)  

13
5-

iv) 7 H Q}H q==_______ .

(A)  7 (B)  
7
1  (C)  – 7 (D)  

7
1-

v) _______  =`== LO_^.

(A)  0 (B)  1 (C)  – 1 (D)  
4
1

2. HO^ W=|_#q OH#= U ^~=# Hey#" ~#=.

  (i) 
7
3

9
1

9
1

7
3- + = + -` `j j  (ii) 

9
4

8
7

2
1

9
4

8
7

2
1+ + = + +` `j j

(iii) 8
10
7

10
7 8+ = + (iv) 0 0

15
7

15
7

15
7- + = - = + -` `j j

 (v) 0
5
2

5
2+ - =` j

3. HO^ W=|_# Q}H~= U ^~=# Hey#" ~#=.

  (i)  
3
2

5
4

5
4

3
2

# #=   (ii)  1 1
4
3

4
3

4
3

# #- = - = -` `j j

–

–

–

–



J^= 1

12

Q}
`
G
=

(iii) 1
28
17

17
28

#- - =` `j j  (iv) 
5
1

8
7

3
4

5
1

8
7

3
4

# # # #=` `j j

(v) 
7
2

10
9

5
2

7
2

10
9

7
2

5
2

# # #+ = +` j

4. HO^ W=|_# JH~} OY [` _H, f"`, Q}H~=, Q~=
H =` ^~=# iK_=.

(i) 4 =i 
5
2 (ii) 

4
3-  =i 

7
2-

5. HO^ W=|_# JH~} OY _H, f"`, Q}H~=, Q~= H
K~ ^~=# iK_=.

(i) ,
3
1

5
2  =i  

7
3-  (ii) ,

3
2

5
4-  =i 

10
9

6. JH~} OY# Q}H~ qQ ^~=# LyOz HHiOK=.

(i) 
4
5

9
8

7
5

#- +` j (ii) 
7
2

4
1

2
1

# -` j

1.3.2  ~O_ JH~} OY =^Q JH~} OY# H#Q#@
2 =i 5 =^Q [ OY# `=?

Jq 3 =i 4 JQ#.
2 =i 4 =^Q ~OH=# `=.

P ~OH=  – 1, 0, 1, 2, 3. JQ#.     ~O_ [ OY H ~OH= 
=^ iq` [ OY H ~OH= H#Q#=K#.   

1 =i 2 =^ [ OY# H#Q#@ ^=? ^= H^.

Hx ~O_ =~OH= =^ JH~} OY LO_#. L^~}=# 0 =i 

1 =^ , , ,
10
1

10
2

10
3 g J# JH~} OY# H#Q#=K#. g\x 0.1, 0.2, 0.3, g Jx 

_ "=K#. 

W^ q^=Q 0 =i 1 =^ , ,
4
1

2
1

4
3   J# JH~} OY _ LO_#x 

=# ̀ e#. W\ JH~} OY# H==Q 0.25, 0.5, 0.75 Jx _ "=K#. 
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5
2 ,

5
4  J# JH~} OY# fHO^=. 

5
2 ,

5
4  J# JH~} OY =^ U^#

XH JH~} OY LO_@ ^=#^? L#k. 
5
3  J# JH~} OY H^.

W^ q^=Q 0 =i 1 =^ , ,
5
1

5
2

5
3 =i 

5
4   J# JH~} OY L#=x

=# `e#. 

5
2  =i 

5
3  =^ WOH Z= JH~} OY# H#Q#=K<? 

H#Q#=K#. 
5
2  # 

50
20  Q =i 

5
3  # 

50
30 Q "=K#. ^ D ~O_ 

JH~} OY# =^Q J<H JH~} OY# "=K#. 

, , , , , , ,
50
21

50
22

50
23

50
24

50
25

50
26

50
27

50
28 , 

50
29 J# JH~} OY# "=K#.

50
22  ,

50
23  =^ Hx JH~} OY# H#Q#=## 

50
22 # 

500
220 Q =i 

50
23  # 

500
230  Q "=#. ^ , , , ,

500
221

500
222

500
223

500
224

500
225 , , , ,

500
226

500
227

500
228

500
229

J# `qk JH~} OY# O^=K#. 

H# W=|_# @= 

^~ OM~Y Qi QQ 

`eH#=K#. 

0 =i 1 =^Q 
OM~Y# ^kQ 
KQ H@H= ^~ 
ijeOK=K#.

0.25 0.5 0.75



J^= 1
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Q}
`
G
=

W^ q^=Q 1 #O_ 2, 2 #O_ 3 W@ `H# JO`~=# J<H JH~} 
OY# QiOK=K#. 

W^ q^=Q uOz#, U ~O_ JH~} OY =^<## J<H JH~} 
OY# H#Q#=K#. 

[ OY, ~OH= = HO_, U ~O_ JH~} OY =^<## 
JOMH"# JH~} OY# "=K#. 

1) `=# LyOK ^u
‘a’, ‘b’ J##q W=|_# JH~} OY J#H#=. a, b   =^ J<H JH~} 

OY q1, q2, q3, ... H#Q# ^u HO^ W=|_#k.  

q1 = a b
2
1 +^ h

q2 = 
2
1  (a + q1)

q3 = 
2
1  (a + q2)  W@ K =K#.

q1  Z_= "# q2, q3 OY J=iO_#. W^ q^=Q ‘a’, ‘b’  =^ q4, q5 
J# JH~} OY q1  _"# J=i O_@ HO^ W=|_#k.  

q4  = 
2
1  (q1 + b)

q5  = 
2
1  (q4 + b)  W@ K

=K#.

2) "~H ^u
‘a’ , ‘b’ J##q ~O_ JH~} OY J#H#=. 

 (i) ~O_ a#= ~= H..Q f@ ^~ =~=Q =~=.
WC_ ~= =^ XH OY LO_#  a#= =^_ XH JH~} OY 
LO_#. 

 (ii) ~= =^ U OMx _ ~O_ a#= == =i ~=# 
10` Q}OK@ ̂ ~ JH~} OY# O^=K#. WOH# Z= OY# 
O^@ 100, 1000 ....... "^Q "\` Q}OK=#.

a q1 b

a q2  q1 b

a q3   q2  q1 b

a  q1  q4 b

a    q1  q4 q5 b

~O_ OY ~i ZC_ P OY =^ J=iO_#. 

HO^ W=|_# "~~ ^` ^~ ‘a’, ‘b’  =^ "~~ 
JH~} OY# O^=K#.  .
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"= OM ==
Q}`G=

L^~} 1.1

4
3  , 

5
4  =^ XH JH~} OY# H#Q#=.

^#
` ^u :
W=|_#k: a = 

4
3 , b = 

5
4

4
3  , 

5
4  =^Q JH~} OY# q1 J#H#=.

q1 = a b
2
1 +^ h

 = 
2
1

4
3

5
4+` j = 

2
1

20
15 16+` j

q1 = 
2
1

20
31

40
31

# =` j

40
31  XH JH~} OY JQ#.

"~H ^u :
W=|_#k:      a = 

4
3 , b = 

5
4

a , b  # W@ "=K#. 4
3

5
5

20
15

# =  =i 5
4

4
4

20
16

# =

20
15  , 

20
16  =^Q JH~} OY# H#Q#@ == =i ~=# 10`

Q}OK=#. ,
20
15

10
10

200
150

20
16

10
10

200
160

# #= =

`
200
150  , 

200
160  =^Q JH~} OY

, , , , , , ,
200
151

200
152

200
153

200
154

200
155

200
156

200
157

200
158 =i 

200
159 .

L^~} 1.2

5
3-  =i 

2
1  =^ ~O_ JH~} OY# H#Q#=.

^# 
W=|_#k:  a = 

5
3- , b

2
1=

q1 ,  q2  ~O_ JH~} OY J#H#=.
q1  = a b

2
1 +^ h

q1  = 2
1

5
3

2
1

# +` j 
2
1

10
6 5

#= - +` j 
2
1

10
1

#= -` j = 
20
1-

q2  = 
2
1  (a + q1) = 

2
1

5
3

20
1

#= - + -`` jj

2
1

20

12 1
#=

- + -^c h m 
2
1

20
12 1

#= - -` j 
2
1

20
13

#= -` j 
40
13= -

~O_ JH~} OY 
20
1-  =i 

40
13-  JQ#.

Q=xH: ~O_ JH~} OY# W@ "=K# 
5
3

40
13

20
1

2
1< < <- - -

–
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Q}
`
G
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J= 1.2
1. HO^ W=|_# JH~} OY [` =^Q XH JH~} OY# H#Q#=.

(i) 
3
4 , 

5
2      (ii) 

7
2-  ,  

6
5 (iii) 

11
5  ,

8
7 (iv) 

4
7  , 

3
8

2. HO^ W=|_# JH~} OY [` =^Q ~O_ JH~} OY# H#Q#=.

(i) 
7
2  ,

5
3 (ii) 

5
6  , 

11
9   (iii) 

3
1  , 

5
4   (iv) 

6
1-  , 

3
1

3. HO^ W=|_# JH~} OY [` =^Q 3 JH~} OY# H#Q#=.

(i) 
4
1 , 

2
1      (ii) 

10
7  , 

3
2   (iii)

3
1-  , 

2
3    (iv) 

8
1  , 

12
1

1.4  =_ O_bH~}= Q ==# HHiOK@
Hx L^~}=# ijeOK^=.

(i) 2 + 3 = 5  (ii) 5 – 10 = – 5
 (iii) 

5
3

7
4

#  = 
35
12   (iv) ?4 2

2
1

#- =

L^~}= (i), (ii)  =i (iii)  XH XH H Hey#k. L^~} (iv)  
~O_ H# Hey#k. 

L^~}= (iv) , U H# "^@ i+iOK=#x `e<? 
L^~}=(iv)  U^ XH ^ux \OKx _ =# "~~ ^# aOK#.

L^~} (i)    4 2 2
1 2 2

1 1# #= =^ h

(ii)   4 2 2
1 4 1 3# = =` j    =#= "~"~ q= O^=.

D `_@#O_ |@ _@ H H==# J#iOK@= XH +"# 
^ux \OK=#. Z_= #O_ _"Q J#H== H# i+iOK=#
H==# ‘BODMAS’ JO^~. 

B - O_bH~}=, O - H D - Q~=, M - Q}H~=, A- _H S- f"`

O_bH~}=
Hx =sHiO|_# OH`=# LyOK@ ^~ H# XH H== 

i+iOK@ P=H"#k. =#=Q LyOK OH`= HO^ W=|_#q.

=sHiOK|_# OH`= ~
––– "#" H J_ w` O_bH~}=
( ) ~< f<   H  ^~} O_bH~}#=
{ } < H } O_bH~}=
[ ] H\ H K`~ O_bH~}=

–

– –
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"= OM ==
Q}`G=

H  ''H 
=#= Hx O^~= ''3 H ~O_ ~@, ''20 H <Q XH =O`. 

''k H Q@ =O\ ==# Q=xOzO^=. D == ''H J#Q ''` 
Q}Oz# Jx J~=  

L^~}=#
 (i) ''3 H ~O_ ~@ # 2 #  3 Jx "^=.

(ii) ''20 H <Q XH =O` # 
4
1 20#  Jx "^=.

(iii) '10 H Q= # 
2
1 10#  Jx "^=.

XH\ HO> Z=Q Q OH`=# LyOK=#_ qHeQ Q 
OH`=` H# "^@ i+iOz OH`=# `yOK=#. ^ `~"u 
JO`~= OH` H# i+iOK=#. W^ q^=Q `H#q Q_ K=#. 

L^~} 1.3
HHiOK= : 1

3
1

3
2

15
8

#+` j
^#

1
3
1

3
2

15
8

#+` j  = 
3
4

3
2

15
8

#+` j

 = 
3
6

15
8

#` j [O_bH~}=# =Y`=  W=|_#]

 = 2
15
8

#   = 
15
16  = 1

15
1 .

L^~} 1.4
HHiOK=: 5

2
1

4
3+  H  

9
8 .

^#
5
2
1

4
3+  H  

9
8  =

2
11

4
3

9
8

#+   [''H  =Y`= W=|_#]

 = 
2
11

36
24+  = 

2
11

3
2+

 = 
6

33 4+  = 
6
37  = 6

6
1 .

L^~} 1.5
HHiOK=: 

3
1

4
5

5
3

2
1

4
1# '- + -` `j j8 B

^#
 = 

3
1

4
5

5
3

4
2 1# '- + -` `j j8 B [qHe Q O_bH~}=# 

=Y`= W=|_#]

 = 
3
1

4
5

5
3

4
1# '- +` j 8 B

 = 
3
1

4
5

5
3 4# #- +` j 8 B = 

12
5

5
12- +

 = 
60

25 144- +  = 
60
119  = 1

60
59 .
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J^= 1

18

Q}
`
G
=

L^~} 1.6
HHiOK= : 

7
2

4
1

3
2

6
5

'- -` j$ .
^#

7
2

4
1

3
2

6
5

'- -` j$ . = 
7
2

4
1

2
3

6
5

#- -` j$ .

 = 
7
2

8
3

6
5- -$ .= 

7
2

24
9 20- -$ .

 = 
7
2

24
11- -$ . = 

7
2

24
11+

 = 
168

48 77+  = 
168
125 .

 J=  1.3

1. i# ["|# ZOH K=.
 (i) 2

3
5

#  = ________

(A)
3
10 (B) 2

6
5 (C)

6
10 (D)

3
2

 (ii) 
5
2

7
4

# = __________

(A)
20
14 (B)

35
8 (C)

14
20 (D)

8
35

 (iii) 
5
2

9
4+  = __________

(A)
23
10 (B)

45
8 (C)

45
38 (D)

13
6

 (iv) 
5
1 2

2
1

'  = _________

(A)
25
2 (B)

2
1 (C)

7
10 (D)

10
3

 (v) 1
2
1

4
3

4
1- + -` `j j

(A) 0 (B) 1 (C) 
2
1 (D)

4
3

2. HHiOK=:

 (i) 
12
11

9
5

25
18' #` j (ii) 2

2
1

10
8 1

2
1

8
5# ' +` `j j

 (iii) 
16
15 H 

6
5

2
1

11
10

'-` j  (iv) 8
9

5
3

' H +
4
3

5
3` j

 (v) 
5
2

5
1

' $  H 
4
3

2
1 1- -8 B . (vi) 1

4
3 3

7
1 4

8
3 5

5
3# '-` `j j

 (vii) 
6
1 2

4
3+` H1

11
7 1

6
1

'j  (viii) 
3
1 1

3
2

7
5 8 5

2
1

4
1' #- - + - - -` `j j ; E' 1
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"= OM ==
Q}`G=

1.5  `= : 
~OH=# `=Q Hey# OY# f ~= "@

D Q=#O^ OY# f ~= Z@ "=K< <~H<^=. 
2 2 2 2# # # = 24 , Jx "=K#. WH_ P^~= 2 =i `= 4.
^~}=Q ‘a’ # ‘a’ ` ‘n’ ~ Q}OKQ =K |= an WH_‘a’ U^# 

XH ^<`H "= OY =i ‘n’ _ U^# XH ^<`H "= OY JQ#. ‘a’ # 
P^~= =i ‘n’ # `= JO^~.

x~K#= 

‘n’  XH ^<`H ~OH= J~#  xn   J#Q  x.x.x.....x 

i.e, xn = x × x × x × ..... × x    ( WH_ ‘n’, 1 HO> ^k)

n ~

n H~}OH=

          Q=xH : x1  = x.

nxx K^=_O Z? 
73 # 7 H `= 3 H 7 H #= Jx Kk"^=.  
WH_ P^~= 7 Jx `= 3 Jx Kk"^=. 

nxx L^~}=` <~H#@, HO^ W=|_# \H# Q=xOK=. 

=~
XH OY# J^ OY` 

Q}H~=  
f 
~= P^~= `=

1 2 x 2 x 2 x 2 x 2 2 2 4

2 4 4 4# #- - -^ ^ ^h h h 4 3-^ h 4- 3

3
3
2

3
2

3
2

3
2

3
2

3
2

# # # # #` ` ` ` ` `j j j j j j
3
2 6

` j 3
2 6

4 ...a a a# # #   m ~ am a m

L^~} 1.7
HO^ W=|_# OY# 2 H `=Q "=.

(i) 2 (ii) 8 (iii) 32 (iv) 128 (v) 256
^#

(i) 2 21
=

 (ii) 8 2 2 2 23
# #= =

4



J^= 1

20

Q}
`
G
=

 (iii) 32 2 2 2 2 2 25
# # # #= =  

 (iv) 128 2 2 2 2 2 2 2 27
# # # # # #= =

 (v) 256 2 2 2 2 2 2 2 2 28
# # # # # # #= =

1.6  ~OH `=` ` x==
# W=|_# ^<`H "= OY# ~OH ` x~K#O` HO^ W=|_# 

''` x==  q=iOK|_#. 

(i)  | `=

x== 1 a a am n m n
# = + , WH_‘a’ XH "= OY =i m, n ~OH=Q#. 

q=~} 

3
2

3
23 4

#` `j j  = 
3
2

3
23 4 7

=
+

` `j j    (a a am n m n
# = + x== LyO|_#.

WH_ a = 
3
2 , m = 3, n = 4)

(ii)   Q~ `=  
x== 2

a
a a

n

m
m n

=  WH_ a 0!  =i m, n ^<`H ~OH= m > n

q=~} 

6
6

2

4

6 64 2 2
= =  (

a
a a

n

m
m n

=  J# x== LyOK|_#. WH_ a = 6, m = 4, n = 2)

(iii)  ` `=

x== 3 a am n m n
= #^ h , WH_ m, n ^<`H ~OH=.

q=~} 
(32)4 3 3 3 32 2 2 2

# # #=  = 32 2 2 2+ + +  = 38  
`=# Q}OK@ ^~ J^ e`=# O^=K#.
i.e,  3 332 4 2 4 8

= =#^ h .

(iv)   # `=Q Q OY
,m o=Y J~# (x== 2 LyOz)     "~H ^u:

m m m m3 3 3 3 0
' = = .        m m

m
m

m m m
m m m3 3

3

3

'
# #
# #= =  = 1

D ~O_ ^`# LyOz# m m m3 3 0
' =  = 1 JQ#.

# W=|_# L^~}= ^~ <= ` x==# O^^=.

x== 4 ‘a’ # Hx U^# XH JH~} OY J~#, a 10
= .

q=~} 
 (i) 2 10

=  (ii) 
4
3 1

0

=` j  (iii) 25 10
=  (iv) 1

5
2 0

- =` j  (v) 100 10- =^ h

x~OK=: 1a a a
( ) ( ) ( )x y z y z x z x y

# # =

–

– –

–– –

–
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"= OM ==
Q}`G=

(v)  =`= x== 
|}`H `=# Hey# OY H q=# Q}OK@, P OY H ^<`H 

`=Q Q Q}H q==#  H#Q#=#.
q=~} 

 (i) 4
4
1

4 4 4 4
1

256
14

4 # # #
= = =

 (ii) 5
5
1

5 5 5
1

125
13

3 # #
= = =

 (iii) 10
10
1

10 10
1

100
12

2 #
= = =

3 H =`== 
3
1

3
3

1

0

=  = 30–1 = 3–1.

W^ q^=Q 62 H =`== 
6
1

6
6 6 6

2 2

0
0 2 2

= = =

 
3
8 3

` j  H =`== =  
3
8
1

3
8

3

3

=
`

`
j

j .

# W=|_# L^~}= ^~ S^= ` x==# O^^=. 

x== 5 a XH "= OY =i‘m’XH ~OH= J~#a
a
1m

m=  JQ#. 

(vi) XH `= Q OY# Q}OK@
HOk HH~}=# Q=xOK=,
(i)  4 73 3

# =          4 4 4 7 7 7# # # # #^ ^h h= 4 7 4 7 4 7# # # # #^ ^ ^h h h
=  4 7 3#^ h  

(ii) 5 43 3
#  = 

5
1

4
1

3 3#  = 
5
1

4
13 3

#` `j j

 = 
5
1

5
1

5
1

# #  × 
4
1

4
1

4
1

# #

 = 
5
1

4
1

5
1

4 5
1

4
11

# # # # #` ` `j j j = 
20
1 3

` j

 = 20–3 = (5 × 4)–3

(iii) 
5
3

2
12 2

#` `j j  = 
5
3

5
3

2
1

2
1

# # #` `j j = 
5
3

2
1

5
3

2
1

# # #` `j j

 = 
5
3

2
1 2

#` j

a,  b J##q U"# ~O_ ~OH= J~# 
a b2 2
#  = a b ab2 2

# =^ ^h h
`  | ` `=# HOk q^=Q O^=K#.

.........a a a m# # #^ h# .........b b b m# # #^ h = ......ab ab ab m# # #  ~ = ab m^ h

(i.e.,)  a bm m
#  = ab m^ h

x== 6 a bm m
#  = ab m^ h , WH_ a, b "= OY =i m ~OH=.

~~

–

–

–

– –

–

– –
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22

Q}
`
G
=

q=~} 
 (i) 3 4x x

#    =  3 4 x#^ h  = 12x

 (ii) 7 22 2
#  = 7 2 2#^ h   =  142  = 196

(vii) Q~ ` `=

HH~}# Q=xOK=.

(i) 
3
4 2

` j  = 
3
4

3
4

#  = 
9
16  = 

3
4

2

2

 =i

(ii) 
5
3 2

` j  = 

5
3
1
2

` j
 = 

5
3
1

2

2

c m
= 

3
5

2

2

 = 
3
5 2

` j     1a
a

m
m

a =c m

 = 
3
5

3
5

#  = 
3 3
5 5
#
#  = 

3
5

2

2

= 52 × 
3
1
2
 = 52 × 3–2 = 3

5

1
2

2
#

 = 
5
3

2

2

.

WK@ 
b
a 2` j  # 

b
a

2

2

 Jx "=K#

b
a m` j  = .........

b
a

b
a

b
a m# # #` j = 

...........

...........
b b b m
a a a m
# #
# # ~

~
  

b
a m` j  = 

b
a

m

m

x== 7 b
a m` j  = 

b
a

m

m

, WH_ b 0! , a, b "= OY, m XH ~OH=.

q=~} 
 (i) 

b
a 7` j  = 

b
a

7

7

(ii) 
3
5 3

` j = 
3
5

27
125

3

3

=

 (iii) 
4
1 4

` j  = 
4
1

256
1

4

4

=

L^~} 1.8

HHiOK=: (i) 2 25 3
#  (ii)  10 109 6

' (iii)  x0 4^ h  (iv) 23 0^ h

(v) 
2
3 5

` j  (vi) 25 2^ h  (vii) 2 3 4#^ h       

(viii) 2p = 32 J~# p H q=# H#Q#=.
^# 
 (i) 2 25 3

# =2 25 3 8
=+

 (ii) 10 109 6
'  =10 109 6 3

=

 (iii) x0 4^ h  = 1 14
=^ h  [a  a0 = 1]

 (iv) 23 0^ h  = 8 10
=  [a  a0 = 1]

~

–

–

–

–

–
–

–
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Q}`G=

 (v) 
2
3 5

` j  = 
2
3

32
243

5

5

=

 (vi) 25 2^ h  = 2 2 10245 2 10
= =#

 (vii) 2 3 4#^ h  = 6 12964
=  

 (H) 2 3 4#^ h  = 2 3 16 81 12964 4
# #= =

 (viii)    W=|_#q : 2p = 32 
 2p = 25 
 ̀  p = 5 (WH_ W~" P^~= =#=.)

L^~} 1.9
HOk "x q=# H#Q#=.
 (i) 3 34 3

# (ii) 
3
1

4
 (iii) 

5
4 2

` j  (iv) 10 3  (v) 
2
1 5-` j

 (vi) 3
4
7 0

#` j   (vii) 
3
2 2 2

` j8 B  (viii) 
8
3

8
3

8
35 4 9

# '` ` `j j j
^#

(i)  3 34 3
#  = 3 3 3 34 3 4 3 1

= = =+^ h

 (ii) 
3
1

4
 = 3 814

=

 (iii) 
5
4 2

` j  = 
5
4

25
16

2

2

=

 (iv) 10
1000
13

=

 (v) 
2
1 5-` j  = 

32
1= -

 (vi) 
4
7 3

0

#` j  = 1 3 3
4
7 1

0

# a= =` j8 B

 (vii) 
3
2 2 2

` j8 B   = 
3
2

3
2

3
2

81
162 2 4

4

4

= = =
#

` `j j

 (viii) 
8
3

8
3

8
35 4 9

# '` ` `j j j  = 
8
3
8
3

8
3
8
3

1
9

5 4

9

9

= =

+

`

`

`

`

j

j

j

j

(H) 
8
3 9 9

` j  = 1
8
3 0

=` j

L^~} 1.10
16 2  # P^~= 4 Q Q `=Q `eK=.
^#
 16 42

=  Jx =# `e#.
16 2`  = 42 2^ h

2  32
2  16
2  8
2  4
2  2
    1

–
–

–

– – –

–

–

–

–

– –



J^= 1

24

Q}
`
G
=

 = 42 2#

  4 4
=

L^~} 1.11
HHiOK=.
 (i) 2 33 2 2 2

#^ ^h h  (ii) 
3

2
2 2

2 3

^
^

h
h

^#
(i) 2 33 2 2 2

#^ ^h h  = 2 33 2 2 2
## #^ ^h h

 = 2 36 4
#  = 3

2
1

2
3

6

4

6

4

# =  = 
64
81

(ii)  
3

2
2 2

2 3

^
^

h
h  =

3
2

3
2

81
64

2 2

2 3

4

6

= =#

#

.

L^~} 1.12
kOK=.

(i) 12x  = 144  (ii) 
8
2

8
2

8
2x x2 6

# =` ` `j j j
^#
(i) W=|_#k12x = 144

12x = 122

`  x  = 2  (a  W~" P^~= =#=)

(ii) 
8
2

8
2x x2

#` `j j  = 
8
2 6

` j

8
2 x x2 +

` j  = 
8
2 6

` j  (a  W~" P^~= =#=)

2x x+  = 6

3x = 6

x = 
3
6  = 2.

L^~} 1.13
HHiOK=: 

2 3 4

3 2
4 2 4 2

3 2 2 3

# #

#

^
^ ^
h
h h

^#

2 3 4

3 2
4 2 4 2

3 2 2 3

# #

#

^
^ ^
h
h h  =

2 3 4
3 2
8 4 2

6 6

# #
#

 = 3 2 46 4 6 8 2
# #+ +

 = 3 2 42 2 2
# #

 = 4 16
3
1

9
4 16

2 # # #=

=  7
9
64

9
1= .

– –

– – –

– –
– – –

– –
– – –

– –

–

–

–

–

– –

–
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J=  1.4

 1. HOk "xH i# ["|# Z# H#=.

 (i) a am n
#   =#"#k  

 (A) a am n
+  (B) am n- (C) am n+ (D) amn

 (ii) p0  =#"#k 
(A) 0 (B) 1 (C) – 1 (D) p

 (iii) 102   `= 
(A) 2 (B) 1 (C) 10 (D) 100

(iv) 6– 1  =#"#k
(A) 6 (B) – 1 (C) 

6
1- (D) 

6
1

(v) 2–4 H Q}H q== 
(A) 2 (B) 4 (C) 24 (D) – 4

 (vi) 2 25 6#- -^ ^h h    =#"#k
(A) – 2 (B) 2 (C) – 5 (D) 6

 (vii) 2 2-^ h   =#"#k 
(A)

2
1 (B)

4
1 (C)

2
1- (D) 

4
1-

 (viii) 2 4 20 1 2
#+^ h   =#"#k

(A) 2 (B) 5 (C) 4 (D) 3

 (ix) 
3
1 4

` j   =#"#k 
(A) 3 (B) 34 (C) 1 (D) 3–4

(x)  (– 1)50  =#"#k
(A) –1 (B) 50 (C) – 50 (D) 1

2. HHiOK=:

 (i) 4 45 8'- -^ ^h h  (ii) 
2
1
3

2

c m (iii) 3
3
54

4

#-^ `h j

 (iv) 
3
2

4
3

5
15 2 2

# #` ` `j j j  (v) 3 3 37 10 5' #^ h  (vi) 
2 3

2 3 2 3
8 6

6 2 3 7

#
# # #

 (vii) y y ya b b c c a
# #- - -  (viii) p p p4 23 2 4

# #^ ^h h     (ix) 9 3 5
81
1/ /5 2 0 1 2

#- - ` j

(x)  
4
1 3 8 4

16
9/ /2 2 3 0 1 2

# #- +` `j j

3. HO^ W=|_# "\ q=# H#Q#=.
(i) 3 4 20 1 2

#+^ h  (ii) 2 4 21 1 2# '^ h  (iii) 2
1

3
1

4
12 2 2

+ +` ` `j j j

(iv) 3 4 51 1 1 0
+ +^ h  (v) 

3
2 2 2-` j8 B (vi) 7–20 – 7–21.

–

–

–

– –

–

––

–

– – –

– – – – – –

– –
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4. m H q=# H#Q#=.

 (i) 5 5 5m 3 5
' =  (ii) 4 64m

= (iii) 8 1m 3
=

 (iv) a am3 9
=^ h  (v) 125 15 25m 2 3 2

# # =^ ^h h  (vi) 2m = 8 3
1

^ h  ÷ ( )2 /3 2 3

5. (a)  2x = 16, J~# HOk "xx H#Q#=.

 (i) x (ii) 2
x
2  (iii) 2 x2 (iv) 2x 2+  (v) 2 x

(b)  3 81x
= , J~# HOk "xx H#Q#=.

 (i) x (ii) 3x 3+  (iii) 3x 2 (iv) 3 x2  (v) 3x 6

6. x~OK=: (i) 1
3
3

3
3

x x

x x x

1

1 1

# =+

+ +

`^ jh , (ii) . .
x

x

x

x

x

x 1
n

m m n

l

n n l

m

l l m

=
+ + +

c c em m o

1.7  =~=, =~ ==, #= =i #==

1.7.1 =~=

XH OY# J^ OYK Q}OKQ =K OY# =~OY JO^~. g\x OY H 
`= 2 Q zOK^~.

L^~}=: (i) 3 3 3 92
# = =

(ii) 5 5 5 252
# = = .

L^~}= (ii)   52 # 5 H `= 2  H 5 H =~= Jx K^=|_#. 
5 H =~= 25 JQ#. W^ q^=Q 7 =i 9 H =~= H==Q 49 =i 
81 JQ#. 

D Q= OY H =~= H#Q# Hx ^`# Qi <~HO^=. 

Yz` =~=
1, 4, 9, 16, 25,  J# OY# Yz` =~= H =~ OY J<^=. Jq 1  = 12 , 

4 = 22 , 9 = 32, 16 = 42   W@ Jx OY "=K#.
XH OY# =~ OYQ "Qey#, J\ OY# Yz` =~=O^~.

=~ OY H ^~=

=~ OY H #=< ^~ "\ ^~=# QOK=K#.

1. =~ OY XH@ #= Q JOH ZC_ 0,1,4,5,6 H 9 JQ#. 2,3,7
H 8# XH@ #= Q OY Yz` =~ OY H^.

– –

–

–
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2.
i) ii)OY =~=

1 1
9 81
11 121

XH OY H XH@ #= 1 H 
9 LO_# P OY H=~= XH@ 
#= 1 LO_#.

OY =~=
2 4
8 64
12 144

XH OY H XH@ #= 2 H 8 
LO_# P OY H =~= XH@ 
#= 4 LO_#. 

iii) OY =~=
3 9
7 49
13 169

XH OY H XH@ #= 3 H 
7 LO_# P OY H=~= XH@ 
#= 9 LO_#.

iv) OY =~=
4 16
6 36
14 196

XH OY H XH@ #= 4 H 
6 LO_# P OY H=~= XH@ 
#= 6 LO_#.

3.  HO^ W=|_# =~ OY# Q=xOK=

4. HOk "xx Q=xOK=:
(i) 100 = 102

`  100 XH Yz` =~=Q#.
(ii) 81,000      = 81 × 100 × 10

   = 92 × 102 × 10    `  81,000 XH Yz` =~= H^.

~O_ < 
H=

~O_               
< H=

XH #H^

<Q 
< H=

100 10000

200 40000

700 490000

2

2

2

* 4

10 100

20 400

30 900

2

2

2

* 4
(i)   XH OY '# ` =y# 

^x =~= ~O_ #` 
JO`=Q#. 

(ii) XH OY  OY 
'#` =y#, Jk Yz` 
=~= H^. 

e`=

(# i OY 
L#q)

(#  OY 
L#q)

OY =~=
5 25
15 225
25 625

XH OY H XH@ #O 5 LO_# 
P OY H =~= 5 ` JO`=Q#.

v)
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5. HO^ W=|_# \H# Q=xOK=:

# W=|_# \H #O_ =#= QOz#q

L^~} 1.14
HO^ W=|_# OY =^Q Yz` =~=# H#Q#=. 

(i) 10 , 20  (ii) 50 ,  60  (iii) 80 , 90.
^#

 (i) 10, 20  =^Q Yz` =~ OY 16 JQ#.

 (ii) 50, 60 =^ Yz` =~ OY ^.

 (iii) 80, 90 =^Q Yz` =~ OY 81 JQ#.
L^~} 1.15

XH@ #=# ijeOK@ ^~ W=|_# OY 3136, 867 =i 4413  
U OY Yz` =~ OY H^ H#Q#=?

^#
3136  XH@ #= 6 H^. H=# P OY Yz` =~ OY JQ@ J=H= 

H^. 867 =i 4413 XH@ #= 7 =i 3 LO_@=# Jq Yz` =~ 
OY H=.  

L^~} 1.16
HO^ W=|_# OY =~ OY XH@ #= Q JOH# "=:

(i) 24  (ii) 78  (iii) 35
^#
(i)  24 H =~= =  24 × 24, WK@ XH@ #= 4 H^. H=# 4#4 = 16. 

JQ#.
`  24 H =~= XH@ #= 6 JQ#. 

i OY H =~=
OY =~=

2 4
4 16
6 36
8 64
10 100
h h

 OY H =~=
OY =~=

1 1
3 9
5 25
7 49
9 81
h h

         (i) i OY H =~= XH i OY JQ#
        (ii)  OY H =~= XH  OY JQ#

e`=
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(ii)  78 H =~=  = 78×78. WK@ XH@ #= 8 H ̂. H=# 8 × 8 = 64 JQ#. 
`  78 H =~= XH@ #= 4 JQ#. 

 (iii)  35 H =~= = 35×35 WK@ XH@ #= 5 H^. H=# 5×5 = 25 JQ#.
`  35 H =~= XH@ #= 5 JQ#.

=~ OY Hx LQH~"# ^`
(i) =~Q L#  OY _H:

1 = 1 = 12

1 + 3 = 4 = 22

1 + 3 + 5 = 9 = 32

1 + 3 + 5 + 7 = 16 = 42

1 + 3 + 5 + 7 + 9 = 25 = 52

1 + 3 + 5 + 7 + g+ n = n2 ("^\ ‘n’  OY "`= # W=|_# 
@= D e`=# q=iOK#.)

b
a  J# JH~} OY H =~=# H#Q#@

b
a  #  

b
a  = 

b
a

2

2

 = 
== H =~=
~= H =~=

q=~} 
(i)     

7
3-` j #  

7
3-` j = 

7
3 2-` j  

=  
7 7

3 3

#

#- -^ ^h h  = 
49
9

(ii)    
8
5

8
5

#  = 
8
5 2

` j  = 
64
25 .

J=  1.5

1. HO^ W=|_# OY XH@ #= Q JOH# ijeOz U OY Yz` =~
OY H^ ~#=.
(i) 3136 (ii) 3722 (iii) 9348 (iv) 2304 (v) 8343

2. HO^ W=|_ "x XH@ #= Q JOH# "=.

(i) 782 (ii) 272  (iii) 412 (iv)352  (v) 422

3. HO^ W=|_# OY# _O_ "\ H "`=# H#Q#=.

(i) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15

(ii) 1 + 3 + 5 + 7

(iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17

(i) 452 = 2025 = (20+25)2

(ii) 552 = 3025 = (30 + 25)2

 45, 55 HH~ OY.
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4. HO^ W=|_# q=# 1 #O_ =~Q Q  OY "`=Q "=.
(i)  72  (ii)  92  (iii)  52  (iv)  112

5. HO^ W=|_# OY H =~=# H#Q#=.
(i) 

8
3   (ii) 

10
7   (iii) 

5
1   (iv) 

3
2   (v) 

40
31

6. HO^ W=|_# "\ H q=# H#Q#=.
 (i) 3 2-^ h  (ii) (– 7)2 (iii) (– 0.3)2 (iv) 

3
2 2

-` j  (v) 
4
3 2

-` j     (vi) (– 0.6)2

7. HO^ W=|_# ^u LyOz, =ke"|_# OY# H#Q#=.

1.7.2 =~==

x~K#O
XH OY# J^ OY` Q}OKQ =K 

Q}H~ |=# P OY H =~= JO^~. P 
OY# Q}H~ |= H =~== JO^~. 
L^~}=:

(i) 3 #  3 = 32 = 9

(ii) (– 3) #  (– 3) = (– 3)2  = 9

WK@ 9 H =~== 3 =i (3) JQ#. 

=~==# LyO|_ OH`=  .

`  9  = 3!  ( ^<`H OY 3 H |}`H OY 3)

^}`H ==# =`= fH<^=, H=# 9  = 3 JQ#.

Q=xH:x H =~=# x Hx 2
1  Jx "=K#.

H#H 4  = 4 2
1^ h  =i  100 100 2

1

= ^ h

b) 112    = 121

    1012 = 10201

    10012 = 1002001

    1000012 = 1_______2_______1

    100000012 = _______________________

a) 1 2 22 2 2
+ +   = 32 ,

2 3 62 2 2
+ +   = 72

      3 4 122 2 2
+ +  = 132

4 52 2
+ +  = 212

5 302 2
+ +  = 312

6 72 2
+ +  = 

    9 3

 9 J##k 3 H =~=

 3 J##k 9 H =~==

–

–

– –
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D Q=, [ OY H ^<`H q=# =`= fH<^=. HO^ 
W=|_# \H# Q=xOK=:

# W=|_# \H #O_ =#= WOH <~ #q
 (i) Yz` =~= ‘n’ JOH, WH_ ‘n’ XH i OYQ LO_#, =~== n

2JOH LO_#.
 (ii) Yz` =~= ‘n’ JOH, WH_ ‘n’ XH  OYQ LO_#, =~== 

n
2
1+  JOH LO_#. 

XH OY H =~== H#Q#@, HO^ W=|_# ~O_ ^` H=.
 (i)  H~}OH ^u
(ii)  Q~ ^u

(i)   H~}OH ^u 
XH Yz` =~ OY H ^# H~}OH=# H#Qx "\x [`Q K~@ 

^~ P Yz` =~ OY H =~==# H#Q#=K#.
L^~} 1.17

64 H =~==# H#Q#=.
^#

64       =2 2 2 2 2 2# # # # # = 2 2 22 2 2
# #

64  = 2 2 22 2 2
# #  = 2 2 2# #  = 8

64  = 8

Yz` =~= =~==
1
16
36
81

1
4
6
9

100
225
2025
7396
9801

10
15
45
86
99

10,000
14,641

2,97,025
9,98,001

100
121
545
999

10,00,000
15,00,625

7,89,96,544
999,80,001

1000
1225
8888
9999

UH H ~O_ JOH OY 
=~== UH JOH OYQ 
LO_#. 

3  H 4 JOH OY =~==  
2  JOH OYQ LO_#.

5   H 6 JOH OY =~== 
3  JOH OYQ LO_#.

7  H 8 JOH OY =~== 
4  JOH OYQ LO_#.

\H 1

2  64
2  32
2  16
2  8
2  4
2  2
    1

     ^# H~}OH=Q  
   qlOK@



J^= 1

32

Q}
`
G
=

L^~} 1.18
169 H =~==# H#Q#=.
^#

169 = 13 13#  = 132

169  = 132  = 13
L^~} 1.19

12.25 H =~==# H#Q#=.
^#

.12 25  = .
100

12 25 100#

 = 
100

1225  = 
10

5 7
2

2 2
#  = 

10
5 7#

.12 25  = 
10
35  = 3.5

L^~} 1.20
5929 H =~==# H#Q#=.
^#

5929 = 7 7 11 11# # #   = 7 112 2
#

5929  = 7 112 2
#  = 7 11#

5929`  = 77
L^~} 1.21

200 # U Hx+ OY` Q}OKQ Jk Yz` =~ OYQ =~< H#Q#=.
^#

200 = 2 2 2 5 5# # # #

‘2’  [` ^
H=# 200 # 2` Q}OKQ Jk Yz` =~ OYQ 
=~#.

L^~} 1.22
384 # U Hx+ OY` yOKQ Jk Yz` 
=~ OYQ =~< H#Q#=.
^#
384 = 3#2#2#2#2#2#2#2
3 =i 2  [`^.
384 # 6` yOz# Yz` =~ OYQ =~#.

13  169  
13  13
      1

^# H~}OH=Q qlOK@

5  1225  
5  225
7  49
7  7
    1

^# H~}OH=Q qlOK@

 7  5929  
 7  847
11 121
11 11
     1

^# H~}OH=Q qlOK@

2  200
2  100
2  50
5  25
5  5
    1

^# H~}OH=Q qlOK@

^# H~}OH=Q qlOK@
3  384
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1
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(ii)  n~ Q~ ^u
H~}OH ^u ^~ =~==# H#Q#@# <~H<=. Hx ^ 

OY H~}OH= H#Q#@ JO` "# xH^. H=# n~ Q~ ^ux 
LyOK=K#. 

D ^u LyOz ^O OY H =~== _ H#Q#=K#. D 
^ux Q}OK|_# L^~}O ^~ q=iOK|_#.

L^~} 1.23
n~ Q~ ^u LyOz 529 H =~==# H#Q#=. 
^#
"@ 1 : 529 # 5 29  Q _" z=i #O_ OY# [`Q fHx "=#. 

(J#Q XH@ #= #O_) 
"@ 2 : 5  `=Q H =#"# =~OY# H#Q#=# WK@ P OY 

2 JQ#. 

"@ 3 : 2#  Q=# =i 2# [H=Q H# K|_# q^=Q 
"=#. 

"@ 4 :  Q=# Q 2# [H=Q Q 2` Q}OKQ =K 4 # 
5 HO^ " f"=#. += 1 JQ#. 

"@ 5 : [` 29 # HO^ kO += 1 ` He  "# =K q= 
129 JQ#. 

"@ 6 : 2# ~O_O`Q K# =K q= 4. ‘n’ H q= 129 
 `=Q H =#=Q LO_#@Q Q n n4 #  q=# 
H#Q#=. 

 L^~}=#  : 42 2 84# = ; =i 43 3 129# =  
H=# n = 3 JQ# 

"@ 7 : 43# `~"u [H=Q =i 3#  Q=# Q 2` 
He "=#. Q}H~ |= 43 3 129# =  HO^ " f"=. 
+= '0 H=# Q~= i#k.

 H=# 529 23= .
L^~} 1.24

n~ Q~ ^u LyOz 3969  H q=# H#Q#=. 
^#
"@ 1 : 3969 # 39 69Q _" z=i#O_ OY# [`Q fHx 

"=#. 

2  5  29
2

4
1

2 5  29

2  5  29
2   3

4
1  2943
1  29

0

2  5  29
2

4
1  29
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"@ 2 : 39  `=Q H =#"# =~ OY# H#Q#=#. WK@ P 
OY 6 JQ#. .

"@ 3 : 6#  Q=# =i 6# [H=Q H# K|_# 
q^=Q "=#.

"@ 4 :  Q=# Q 6# [H=Q Q 6` Q}OKQ =K 
36# 39 HO^ " f"=#. += 3 JQ#. 

"@ 5 : [` 69# HO^ kO += 3 ` He "# =K q= 
369 JQ#. 

"@ 6 : 6# ~O_O`Q K# =K q= 12. n n12 #   H   
q= 369   `=Q H =#=Q LO_#@Q Q 
‘n’ q=# H#Q#=.  

 H=# 122 2 244# = ; 123 3 369# = , n = 3

"@ 7 : 123# `~"u [H=Q =i 3#  Q=# Q 6` He 
"=#. Q}H~ |= 123 3 369# =  # 369 HO^ " 
f"=. += '0 H=# Q~= i#k.  

 H=#  3969  = 63 JQ#. 

1.7.2 (a)  ^O OY =~== 

n~ Q~ ^u LyOK =#x# Wz# OY H ~OH Q= Q 
JOH#. [`Q =#\= ", ^O Q= Q JOH# ^O aO^= `~"` 
Z_= #O_ _"Q [`Q "=#. 

L^~}, 322.48  # W@ "#

=~== ^O aO^= Z@ QiOK=##@ =# `e=#. 
OY 1 H 2 JOH LO_# "\ H =~== UH JOHQ LO_#.

6  39  69
6

6  39  69
6

36
3

6  39  69
6

36
3 69

6  39  69
6    3

36
3 69
3 69

123

0
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1

0

L^~} 1.25
6.0516 H =~==# H#Q#=.
^#
 6.0516# .6 05 16 "# ~OH Q= Q OY JOH 1 JQ#. H=# 

=~== ~OH Q= Q JOH  1 JQ#. 60516 "H =~==# H#Q#@ 
J#iOz# J^ q^#=# WH_ _ \OK=#. 

. .6 0516 2 46=  JQ#

L^~} 1.26

3250 #O_ U Hx+ OY# f"# Jk Yz` =~ OY JQ< H#Q#=. 
^#

572 , 3250  HO> 1 `= H=#, OY #O_ +=# f"# Jk Yz` =~=Q#. 
f "=# Hx+ OY 1 JQ#. 

L^~} 1.27
1825  U Hx+ OY# _# Jk Yz` =~ OY JQ< H#Q#=.

^#

42 1825<2  Jx `e#.

422 `~"` =K Yz` =~ OY  43 18492
= .

2  6.05 16
2. 4   6

4
2 05

76
44

29 16
29 16

486

5   32 50
     25

5    7

7 50
7 49

1

107

4  18 25
4   2

16
2 25
1 64

82

61



J^= 1

36

Q}
`
G
=

H=# _=# OY 43 18252
-  = 1849 – 1825

= 24.

L^~} 1.28
.0 182329  H q=# H#Q#=.

^#

. .0 182329 0 427=

Q=xH: ~_HO\ H ~ OY Q= '0 H=# =~== H ~OM 
Q= '0 JQ#.

L^~} 1.29

 121.4404 H =~==# H#Q#=.
^#

. .121 4404 11 02=

L^~} 1.30
 0.005184 H =~==# H#Q#=.

^#
. .0 005184 0 072=

4  0.18 23 29
0.4    2    7

16
2 23
1 64

82

59 29
59 29

0

847

1  1 21. 44 04
1  1 .  0   2

1
21

44

0

2202

21
21
0

0

04
44 04

7  0. 00 51 84
0.  0   7    2

142

0

49
842
842

0.182329 # .0 18 23 29 Jx 
"=K#. OY ~ OY 
Q= ^. H=# =~== _
~ OY Q= LO_^. 182329
H =~== Z@ H#Q<^"
J^ ^ux WH_ J#iOK^=.
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~O_ ^O #= =iOK@H~ 
=~==# =_ ^O #= 
=~ Q}OK=#. JO^=# 6 
## ^O aO^= _" 
H=#. 

Q=xH:   ~_HO\ H ~ OM Q= '0 H=# Q= ^O aO^=# 

=O^ Q= '0 "|_#. ~_HO\ ^O aO^= `~"` '00 

LO_@=# Q= ^O aO^= `~"` XH '0 "|_#. 

1.7.2 (b) JO~ =~ OY H =~==
JO~ =~ OY J##k Yz` =~ OYHx OY JQ#. L^~}=#    

2, 3, 5, 7, 13,... J##q Jx JO~ =~ OY Q#. W\ OY H =~== 
H#Q#@ n~ Q~ ^ux LyOK^=. 

H=# =~==# ‘n’ ^O #= =iOK=#x#, =~==# 
n+1 ̂ O #= Q}Oz# ^ ‘n’ ̂ O #= =iOK=#. nx H~=, 
~_HO\ H ^O #= ## H H#=K#. 

L^~} 1.31
3 H =~==# H#Qx ^xx ~O_ ^O #= =iOz "=
^#

3` = 1.732 =_ ^O #= =~.
3  = 1.73 ~O_ ^O #= =iOK|_#k.

L^~} 1.32
10

3
2 H =~==# H#Qx ~O_ ^O #= =iOz "=

^#
10

3
2  = 

3
32  = 10.66 66 66 ........

=~==# ~O_ ^O #= =iOK@H~ 
=~==# =_ #= =~ H#Q#=#. H=# 

3
2  # P~

^O #= =iOz "=#. 

10
3
2  =  3.265  (L*~OQ)

= 3.27 ( ~O_ ̂ O #= =iOK|_#k)

1  3. 00 00 00
1.  7   3    2

1
00

00

00

343

27
89
11

2

29
3462

1

10
71

2469
761

3  10. 66 66 67
3.  2   6   5

9
66

66646

62

42

1

76
6525

38
3 90 67

4264

241

3 26 25
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J=  1.6
1. HO^ W=|_# == H =~== H#Q#=.

(i) 3 #  3 #  4 #  4   (ii) 2 #  2 #  5 #  5

(iii) 3 #  3 #  3 #  3 #  3 #  3 (iv) 5 #  5 #  11 #  11 #7 #7

2. HO^ W=|_# "x H =~==# H#Q#=.

(i) 
64
9   (ii) 

16
1   (iii) 49  (iv) 16

 3. Q~ ^u LyOz HO^ W=|_# "x H =~==# H#Q#=.

(i) 2304 (ii) 4489 (iii) 3481 (iv) 529 (v) 3249

(vi) 1369 (vii) 5776 (viii) 7921 (ix) 576 (x) 3136

4. ^# H~}OH ^u LyOz HO^ W=|_# "x H =~==#
H#Q#=.

(i) 729 (ii) 400 (iii) 1764 (iv) 4096 (v) 7744

(vi) 9604 (vii) 5929 (viii) 9216 (ix) 529 (x) 8100

5. HO^ W=|_# ^O OY H =~==# H#Q#=.
(i) 2.56 (ii) 7.29 (iii) 51.84 (iv) 42.25 (v) 31.36

(vi) 0.2916 (vii) 11.56 (viii) 0.001849

6. HO^ W=|_# OY U Hx+ OY` f"# Jk Yz` =~OY JQ<
H#Q#=. 

(i) 402 (ii) 1989 (iii) 3250 (iv) 825 (v) 4000

7. HO^ W=|_# OY U Hx+ OY` _# Jk Yz` =~ OY JQ<
H#Q#=.

(i) 525 (ii) 1750 (iii) 252 (iv) 1825 (v) 6412

8. HO^ W=|_# OY H =~== H#Qx ^xx ~O_ ^O #=
=iOz "=.

(i) 2  (ii) 5  (iii) 0.016 (iv) 
8
7   (v) 1

12
1

9. XH K`~= H "= 441 g2 J~# [= H _=# H#Q#=.
10. HOk "x H =~==# H#Q#=.

(i) 
3136
225  (ii) 

3481
2116  (iii) 

1764
529  (iv) 

5776
7921
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1.7.3	#=
iK=

Q Q}`  "^q S. ~=#AO Qi# O@#. Q}` 
"` G.H. ~_  ~=#[O # KK@ 1729 OY# Hey# 
\H =K#. ~_ 1729# XH =Y`Ox OYQ q=iOK#. 
~=#[O "O@< 1729# =Y"# OY Jx zOK#. D 
OY# ~O_ #= "`=Q ~O_ "~~ OY` 
"Q Hx+ OY JQ#<#. 

 1729 =  1728 +1 = 12 13 3
+

=i 1729 =  1000 + 729 = 10 93 3
+

1729 # ~=#[O OY ~O\~.
W@ #=, #== J<H PHH~"# 

^` =i "\H O|OkOz#q L#q.

#=
#= J# ^= ~M Q}`= LyOK_

^= Jx =# `e#^. #= XH <H$u. "\
Jx [= =#=. 

H# W=|_# @= #= H [= ‘a’ 
=}= J~# "\ #i=}= =  a × a × a   
       =  a3 # =}=.

a3 # ''a H #= H a H `= 3 Jx ~O^~. 

1, 8, 27, 64, 125, g  J# OY# Q=xOK^=. 
"\x Yz` #= H # OY JO^~.

XH OY# J^ OY` =_ ~ Q}OK@ ^~ # OY# O^=K#. 

L^~}=:1 1 1 13
# # = ,  2 2 2 23

# # = ,  3 3 3 33
# # = , 5 × 5 × 5  = 53 

L^~}	1.33
HOk "x q=# H#Q#=. 
 (i) 153   (ii) (– 4)3  (iii) (1.2)3 (iv) (     )3 
^#
 (i) 153 =  15 x 15 x 15 = 3375 

(ii) (– 4)3 = (-4) x (-4) x (-4) = -64

jx" ~=#[O
 (1887 -1920)

~=#[O ~`^ Q}` 
"` J`# D~_ 
[xOK#. OM = 
J`x ^#K OK 
Mux O^# J`x rq` 
H= `"## =~ 
3900 e`=# kOK#. 

1729 J##k Hx+ ~=#[ 
OY. JO`= x J\ OY 
H=. Hx D q^"# OY 
  4104 (2, 16, 9, 15), 
  13832 (18, 20, 2, 24).

4
-3
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OY #=
1
2
3
4
5
6
7
8
9
10

1
8
27
64
125
216
343
512
729
1000

OY #=
11
12
13
14
15
16
17
18
19
20

1331
1728
2197
2744
3375
4096
4913
5832
6859
8000

i OY H=# 
#= iOY 

JQ#. 

 OY H=# 
#= OY 

JQ#.

 (iii) (1.2)3 = 1.2 1.2 1.2 1.728# # =

 (iv) 
4
3 3-` j  = 4 4 4

3 3 3
64
27

# #

# #
=

^ ^ ^h h h

(ii) =  H ["|# Q=xOK=  WH_  (ii)  (– 4)3 = – 64.

Q=xH : |}`H OY# J^ OY` XH i OY ~ Q}Oz#, Q}H~ |= 
^<`H=Q =~#.  |}`H OY# J^ OY` XH  OY ~ Q}Oz#, Q}

H~ |= |}`H=Q LO_#. ie ,

,

n

n
1

1

1
n- =

-

+
^ h )   

 OY
i OY

1 #O_ 20 =~ Q OY H #= HO^ W=|_#k. 
 

\H 2
#= H ^~=

# W=|_# \H#O_ =#=  #= H ^~= Q=xOK^=:

 1.  OY H XH@ #= JOH 1 J~# "\ #= H XH@ #= 
_ 1 JQ#. 

  L^~}=#: 1 13
= ; 11 13313

= ; 21 92613
= ; 31 297913

= .
 2.  OY H XH@ #= JOH 1,4,5,6,9 =i '0' J~# "\ #= 

J^ JOH# XH@ #= JOHQ HeyO_#. 
  L^~}=#: 14 27443

= ; 15 33753
= ; 16 40963

= ; 20 80003
= .

 3.  OY H XH@ #= JOH 2 J~# "\ #= XH@ #= JOH 
8 Q LO_#. OY H XH@ #= JOH 8 J~# "\ #= XH@ 
#= JOH 2 Q LO_#. 

   L^~}=#: 12 17283 =^ h ; 18 58323 =^ h .
 4.  OY H XH@ #= JOH 3 J~# "\ #= XH@ #= JOH 

7# HeyO_#. OY H XH@ #= JOH 7 J~# "\ #= 
XH@ #= JOH 3Q LO_#.  

  L^~}=#: 13 21973 =^ h ; 27 196833 =^ h .
 5.  i OY H #=, i OY JQ#.  OY H #=,  OY 

JQ#.

– – – –
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=~Q =K  OY H _H
HO^ W=|_#  OY H "`= #=< Q=xOK^=.
 1 = 1 = 13

`~"` =K 2  OY  3 + 5 = 8 = 23 
`~"` =K 3  OY  7 + 9 + 11 = 27 = 33

`~"` =K 4  OY  13 + 15 + 17 + 19 = 64 = 43

`~"` =K 5  OY  21 + 23 + 25 + 27 + 29 = 125 = 53

Wk PHH~=Q L#^?
L^~} 1.34

64 Yz` #=Q<?
^# 
 64 = 2 2 2 2 2 2# # # # #1 2 344 44 1 2 344 44
  = 2 23 3

#  = 2 2 43 3
# =^ h

 `  64 Yz` #=Q#.
L^~} 1.35

500 Yz` #=Q<?
^#
 500 = 2 2 5 5 5# # # #1 2 344 44
500 Yz` #= H^.

L^~} 1.36
243 XH Yz` #=Q<? H^x# U Hx+ OY` 243# 

Q}Oz# Yz` # OY# O^=K#. 
^#
 243 = 3 X 3 X 3 X 3 X 3 
# K|_# H~}OH q[# OY 3# uH=Q 

"#C_ 3 3#   =`= qQ#.  `  243 XH Yz` 
#= H^. 

Yz` #=Q O^@ 3` Q}OK=#. 
 243 3#  =  3 3 3 3 3 3# # # # #1 2 344 44 1 2 344 44
 729 = 3 33 3

#  = 3 3 3#^ h

                           729 =  93  
729`  Yz` #=Q#.

2  64
2  32
2  16
2  8
2  4
2  2
    1

^# H~}OH=Q qlOK@

2  500
2  250
5  125
5  25
5  5
    1

^# H~}OH=Q 
qlOK@

3  729
3  243
3  81
3  27
3  9
3  3
    1

^# H~}OH=Q 
qlOK@

Q}H~ |= =_ 
5 H=. Hx ~O_ 2 
=`= H=. 

3  243
3  81
3  27
3  9
3  3
    1

^# H~}OH=Q 
qlOK@
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1.7.4 #==
#= H #i=}= 125 O.g3 J~# #= H [ _= U^ O_#. 

#= H [ _=# `eH#@ 125 U OY H #= Jx `eH#=#. 
#==# H#Q#@, #= H q= H# LyOK=#. 

L^~}=#
2 83

= , Jx =# `e#, 
8 H # == 2 JQ#. 
               83  = 8 1 3^ h  = (23)1/3  = 23/3 = 2 Jx Q}` ~OQ "=K#. 
Hx L^}=:
(i) 1253  = 533  = 53 1 3^ h  = 53 3  =51  = 5
(ii) 643  = 433  = 43 1 3^ h  = 43 3  = 41  = 4
(iii) 10003  = 1033  = 103 1 3^ h  = 103 3  = 101  = 10

^# H~}OH ^u ^~ #== H#Q#@
 OY H #==# H#Q# ^u.
"@ 1 : Wz# OY# ^# H~}OH=Q qlOK@.
"@ 2 : D H~}OH=# uH=Q "=#. u uH= =_ = 

H~}OH=Q LO_=#. 
"@ 3 : H~}OH= Q}H~ |= u uH= #O_ XH H~}OH= f 

Q}Oz# #===K#. 
L^~} 1.37

512 H #==# H#Q#=.
^#
 5123  = 512 3

1^ h
  = 2 2 2 2 2 2 2 2 2 3

1

# # # # # # # #^ ^ ^^ h h hh
  = 2 2 2

3 3 3
3
1

# #^ h

  = 2
9 3

1

` j = 23

 5123  = 8.

L^~} 1.38
27 64#  H #==# H#Q#=.
^#
27 =i 64 # ^# H~}OH=Q qlOK@
 273  = 3 3 3 3

1

# #^ h  = 33
3
1^ h

 273   = 3

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1

^# H~}OH=Q 
qlOK@

3 #==# zOK#

OH`=

3  27
3  9
3  3
    1

^# H~}OH=Q 
qlOK@
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643  = 2 2 2 2 2 2 3
1

# # # # #^ h

 = 2
6

3
1^ h  = 22 = 4

643  = 4
27 643

#  = 27 643 3
#

 = 3 4#

27 643
#  = 12

L^~} 1.39
250 XH Yz` #=Q<? Hx _ U Hx+ OY` 250# yOKQ =K 

Q= Yz` #==Q#?
^#

250 = 2 5 5 5# # #1 2 344 44
^# H~}OH= 2 uH=Q ^. H=# 250 Yz` 

#= H^. .

H~}OH= XH XH 2 =`= H^. 250# 2` 
yOKQ =K Q= 2 Q}H=Q LO_^. qye# OY#
#=Q "=K#.

`  250 ÷ 2 = 125
 = 5 5 5# #  = 53 .

`  250# Hx+ OY 2` yOKQ Yz` #==# O^=K#. .

a#= H #==

 a#= H #== = 
== H #==

~= H #==

(i.e.) 
b
a3  = 

b

a
3

3

 = 
b
a 3

1

` j   = 
b

a

3
1

3
1

^
^
h
h

L^~} 1.40
.

216
125 H #==# H#Q#=.

^#
125 =i 216 ^# H~}OH=Q qlOK@ 

125 = 5 5 5# #1 2 344 44

1253  = 5

2  64
2  32
2  16
2  8
2  4
2  2
    1

^# H~}OH=Q 
qlOK@

^# H~}OH=Q 
qlOK@

2  250
5  125
5  25
5  5
    1

^# H~}OH=Q 
qlOK@
5  125
5  25
5  5
    1
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x
33

-  = x x x3 # #- - -^ ^ ^h h h

 =  x- .

216 = 2 2 2 3 3 3# # # # #1 2 344 44 1 2 344 44
2163`  = 2 3#

2163`    = 6

216
1253`  = 

6
5 .

L^~} 1.41

1000
512-  H #==# H#Q#=. 

^#

– 512 = 8 8 8# #- - -1 2 3444 444
5123

-  = 8-

1000 = 5 5 5 2 2 2# # # # #

10003  = 10

512
1000

3 -  = 
10
8-

1000
5123 -  = 

5
4-

L^~} 1.42

0.027 H #==# H#Q#=.
^#

.0 0273  = 1000
273

 = 10 10 10
3 3 3

3

# #
# #

 = 
10
3

33

33

= 10
3

.0 0273 =  0.3

L^~} 1.43

q=# H#Q#=: 
512 343
729 27

3 3

3 3

+
^#

729 9 93 33= =

327 33 33= =

2  216
2  108
2  54
3  27
3  9
3  3
    1

^# H~}OH=Q 
qlOK@

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1

^# H~}OH=Q 
qlOK@

^# H~}OH=Q 
qlOK@

5  1000
5  200
5  40
2  8
2  4
2  2
    1

7  343
7  49
7  7
    1

^# H~}OH=Q 
qlOK@

3  27
3  9
3  3
    1

^# H~}OH=Q 
qlOK@

–
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8512 83 33= =

7343 73 33= =

512 343
729 27

8 7
9 3

3 3

3 3

`
+

=
+

15
6=  = 

5
2

J=  1.7

1. HO^ W=|_# "xH i# =^#=# Z#H#=.

 (i) HO^ W=|_# OY U OY Yz` #=Q#?
(A)  125 (B)  36 (C)  75 (D)  100

 (ii) HO^ W=|_# OY U OY Yz` #=H^?
(A)  1331 (B)  512 (C)  343 (D)  100

 (iii)  [ OY H #= XH 
(A)  i OY  (B)   OY 
(C)  iH  OY (D) ^<OH=

 (iv) # OY 1000 H #== Q #
(A)  1 (B)  2 (C)  3 (D)  4

 (v) 50 H #= Q XH@ #= Q JOH
(A)  1 (B)  0 (C)  5 (D)  4

 (vi) 100 H #= Q #
(A)  1 (B)  2 (C)  4 (D)  6

 (vii) 108# U Hx+ OY` Q}Oz# Yz` #= =K#
(A)  2 (B)  3 (C)  4 (D)  5

 (viii) 88# U Hx+ OY` yOz# Yz` #= =K#
(A)  11 (B)  5 (C)  7 (D)  9

 (ix) XH #= H #i=}= 64 O.g3 J~# P #= H [=
(A) 4 O.g (B) 8 O.g (C) 16 O.g (D) 6 O.g

(x)  HO^ W=|_# "\ Uq `C?
(A)   OY H #= XH  OY .
(B)  XH Yz` #= ~O_ #` JO`==^. 

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1

^# H~}OH=Q 
qlOK@

3  729
3  243  
3  81
3  27
3  9
3  3
    1

^# H~}OH=Q          
qlOK@

––



J^= 1

46

Q}
`
G
=

(C)  UH JOH Q OY H #= UH JOH OYQ LO_#. .
(D)  U Yz` # OY 8` JO`==^. 

2. HO^ W=|_# "x Yz` #=# H#Q#=?

(i)  400 (ii)  216 (iii)  729 (iv)  250

(v)  1000 (vi)  900

3. HO^ W=|_# "\ Yz` #= Hxq H#Q#=?

(i)  128 (ii)  100 (iii)  64 (iv) 125

(v)  72 (vi) 625

4. HO^ W=|_# OY# U Hx+ OY` yOz# Yz` #= =K< H#Q#=.

(i)  81 (ii) 128 (iii)  135 (iv)  192

(v)  704 (vi) 625

5. HO^ W=|_# OY# U Hx+ OY` Q}Oz# Yz` #= =K< H#Q#=.
(i)  243 (ii)  256 (iii)  72 (iv)  675

(v)  100 

6. ^# H~}OH ^u LyOz Wz# OY H #==# H#Q#=.

(i)  729 (ii)  343 (iii)  512 (iv) 0.064

(v)  0.216 (vi) 5 64
23  (vii) – 1.331 (viii) – 27000

 7. <H~= Q > H #i=}= 19.683 #. O.g. > H [= 
_=# H#Q#=.

1.8 OY H L*~O q=

x` rq`= L*~O q= H H` 
Qi `H#@ J=" L#k.

Ol=<  ~.59876  \# H<#.
D ^~# W ̀~ KC@Q#, `# ~.60,000/ 
Hx#@Q K#. nx L*~O q= " W=|_#k. 

=O` XH [` KC# ~.599.75 H<#. D 
"`=# ~.600/ Q fH#=K#. 

XH \" H i=}= 35.23 O.g. _= 
=i 25.91 O.g. "_ Hey#k. ^~} H|^ 
LyOz H`# iKK@ uOz#, H`# 
Yz`=Q HK@ gH^. ZO^=##Q ^~} 
H|^ H` O\g@~Q QiOK|_O_#. 
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 W@=O\ O^~= \" H _= 35.2 O.g.# ̂ Qi ^=#=# 
^ 35 O.g. # ^Qi ~OH q= ijeO=K#.

 O^~= =# J#= H~ L*~O q= fH#|_#q.D q^=Q 
^Qi q=# fH# ^ux ''JOH =~} J#|_#. H|\ L*~O q= J#Q 
H=# OY =iOK@ nxx ''JOH =~} Jx JO^~.

Hx == L*~O q=# =`= WK@ ^=Q#. ZO^=##Q 
 (a) XH #Q~= H [<# K##C_ L*~O q=Q J#Q 30 

H H 25 H Jx =#= `eK^=.
 (b) ~O_ #Q~= =^ ^~= K##C_ 352.15 H.g # =iOz# 

OY 350 H. g@~Q `eK^=. 
OY# =iOK#C_ =#= HOk ^~=# \OK=#. 
 (i)  =iOK=# #=# ̀ ~"` Q OY 5 HO> ̀ =Q L#_ =~} 

#= =~ Q OY# JQ "=#. .
 (ii) =iOK=# #=# `~"` Q OY 5 H 5 HO> Z=Q L# _, 

=~} #=# Q OY 1x _ P OY# "=#. 

 L*~O q= H OH`=# ^~}=Q - Jx QiOK^=.

A
4

 Hy`= fH#=. _= =i "_# H==.          
O.g.  L*~OQ Z@ "=K#. 

W=|_# OY H L*~O q=# H#Q#@# Hx L^~} 
^~ KiOK^=. OY 521 fH<^=. 

^ ^Q~Q Q L*~O q=
q=~}:

521 =O^, "#HQ ^ H Q}H= fH#=  (i.e 520 =i530 )  
 530 HO> 520, 521  ^Q~Q L#k.    

`  521 H L*~O q= 520.

=O^ ^Q~Q Q L*~O q=
(i)  521 =O^, "#H Q =O^ H  Q}H= fH#=. (i.e. 500 =i 

600)
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= 600 HO> 500, 521  ^Q~Q L#k. D O^~= 521 H L*~O q= 

500 JQ#. 

=iH L^~}=# ijeOK^=.

(ii) OY 625 # fH<^=. 

OM ~Y UH =}=Q fH<^=

WH_, 624 H 626  ^Q~Q 625 LO_#@ K= ZO^H#Q 624, 626 =^ 
Q= 625 LO_#. Hx =# J#= H~ 626 ^Q~ q= K=K#. H=#
L*~O q= 626 Q fH#|_#. 

100 Q}H=Q fHx, 625 H L*~O q= 600 JQ# Hx 700 H^..
WOH Hx L^~}=

47,618 # fHx# 
(a) ^ #=# =iO|_# L*~O q=    = 47,620 
(b) =O^ #=# =iOK|_# L*~O q=  = 47,600 
(c) " #=# =iOK|_# L*~O q=       = 48,000 
(d) k" #=# =iOK|_# L*~O q=  = 50,000

^O L*~O q=
q=~}:

^O OY 36.729 fH<^=.
(a) ~O_ ^O #= =iOz#, 36.73 JQ#. (z=i JOH  9>5 H=# 2 1 

_# 3 JQ#)
`  36.729 -  36.73 ( ~O_ #= =iOz#)
(b) 36.729 ~O_= ^O #= Q=xOz#, 2, 5 HO> z# OY H=# 7 # 

=^e"|_#. 
 `  36.729 b  36.7 ( XH #=# =iOz#)
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q=~}:
^O OY 36.745 fH<^=.

(a)  ~O_ ^O #= =iO|_# 
L*~O q= 36.75 z=i JOH 
5 H=# 4 1 _# 5 =K#.

(b)  XH ^O #=# =iOK|_# 
L*~O q= 36.7 ~O_= ^O 
#=4. Wk 5 HO> z# OY H=# 
7# J> "^=.
`  36.745 -  36.7

q=~}:
^O OY 2.14829 fH<^=

(i)    XH ^O #=# =iOK|_# 
L*~O q= 2.1 JQ#

(ii) ~O_ ^O #= =iOK|_# 
L*~O q= 2.15 JQ#.

(iii) =_ ^O #= =iOK|_# 
L*~O q= 2.148 JQ#.

(iv)  <Q ̂ O #= =iOK|_# 
L*~O q= 2.1483 JQ#.

L^~} 1.44
HO^ W=|_# OY# ^Q~Q #O_ ~OH= =iOK=. :
(a) 288.29 (b) 3998.37 (c) 4856.795 (d) 4999.96
^#
(a) 288.29 -  288  (b) 3998.37 -  3998

("^\ ^O #= Q OY 5 HO> `=. H=# ~ Q=   =~ ^)
(c) 4856.795 -  4857     (d) 4999.96 -  5000

["^\ ^O #= Q OY 5 HO> Z=. H=# ~ Q= q=O^ 
1 Z=Q#]

J=  1.8
1. HO^ W=|_# "xx ~O_ ^O #= =iOK=:

(i) 12.568   (ii) 25.416 H.g  (iii) 39.927 g.
(iv) 56.596 g.  (v) 41.056 g.  (vi) 729.943 H.g

2. HO^ W=|_# "xx =_ ^O #= =iOK=:

(i) 0.0518 g.  (ii) 3.5327 H.g  (iii) 58.2936 b  
(iv) 0.1327 Q  (v) 365.3006   (vi) 100.1234 

~q =^ HOk JOH Q H~#q.

20,000 ̂ Q~Q Q L*~O q= 
~|@@ J ̀xH _=.

2 3 1 5 9

L*~O ^ux LyOz Ju 
^ OY# H#Q#=.

a.  201120112011 + 
18
7

b.  201120112011 – 
18
7

c.  201120112011 x 
18
7

d.  201120112011 ÷ 
18
7
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 3. HO^ W=|_# OY Wz# q^=Q L*~O q=# "=:

  (i) 247# ^= #=# ^Q~Q.  (ii) 152# ^= #=# ^Q~Q

  (iii) 6848# =O^ #=# ^Q~Q. (iv) 14276# k" #=# ^Q~Q.

  (v) 3576274# H #=# ̂ Q~Q   (vi) 1043567809# H@ #=# ̂ Q~Q

 4. HO^ W=|_# OY# ^Q~Q #O_ ~OH= =iOK=:

  (i) 22.266  (ii) 777.43  (iii) 402.06

  (iv) 305.85  (v) 299.77  (vi) 9999.9567

1.9. OY` P_H#@
q<^=, WO^*= =i J^`=Q ~Q= Q}` =. D 

Q=#O^ L`= HeyOK J^`"# q+=# <~H`<=.

(a)  ^~} ~O OY
OY 42# W@ "=K#. 
 42 = 40 + 2 = 10 × 4 + 2
W^ q^=Q OY 27# _ "=K#.  
 27 = 20 + 7 = 10 × 2 + 7
^~}=Q ab J# JOH` ~O_ JOH OY ‘a’ ,‘ b’ # W@ "=K#. 
 ab = 10 × a + b = 10 a + b
 ba = 10 × b + a = 10 b + a

351 J# OY# fH#=. 
Wk =_ JOH OY JQ#. D OY# W@ _ "=K#. 
 351 = 300 + 50 + 1 = 100 × 3 + 10 × 5 + 1 × 1
^~}=Q abc J# JOH` =_ JOH OY a, b, c # W@ "=K#. 
 100 10 1abc a b c# # #= + +

        100 10 1a b c= + +

W^ q^=Q =_ JOH OY cab  =i bca # "=K#. 
 100 10cab c a b= + +

 100 10bca b c a= + +

(b)  OY` P@
(i)  ~O_ JOH OY# u "@
"}, =<*# ~O_OH OY# Q~ @ H#=<#. ^ `# K#@Q  

K=<#. "i O+} D HOk @= q=iOK|_#. @=# *Q`Q K, 
K^==.

WK@ ab J##k ~O_ 
JOH OY a b#  H^.
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"} =i =<* =^ O+}:

"} H Hx Qi q=iOK^=. =<* ab J# OY# Z#H<#. D OY 
.a b10 +  J# ~O_ JOH OY H H~O D JOH# u "# H` OY 

.ba b a10= +  =K#. D ~O_ OY# _# :
 a b b a a b10 10 11 11+ + + = +^ ^h h
       a b11= +^ h
"} K#@Q "`= ZC_ 11 H Q}H=Q LO_#. =z# ["|# 

11` yOKQ a b+^ h # O^=K#. 
(i.e.) OY H ~O_ JOH "`= =K#. 

(c)  W=|_# ^ux QiOK=. `~"` =K =_ ^= H#Q#=. 
XH H== ^`# <~H#@.
(i) , , , ,3 9 15 21  (u ^= =O^# ^= HO> 6 Z=)
 D ^ux _yOz# `~"` =K =_ ^=___ , ___ , ___  JQ#.
(ii) , , , ,100 96 92 88  ___ , ___ , ___ . (u ^= =O^# ^= HO> 4 

`=)
(iii) , , , ,7 14 21 28  ___ , ___ , ___ . (7H Q}H=)
(iv) , , ,1000 500 250  ___ , ___,___. (u ^= =O^# ^= Q=)
(v) , , , ,1 4 9 16  ___ , ___ , ___ . ([ OY H =~=)
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(d)  u[ OM ^u
HOk W=|_# u[ PH~= Q OM ^ux  u[= JO^~. 

 u[ OM ^ux QiOz 6= J_=~# iOK=.
3 × 3  "lH K`~= (Magic Square)

H# L# \H# Q=xOK= nxx  3x3 "lH K`~= JO^~. "lH 
K`~= u J_ =~, x= =~ =i H~=Q 
OY "`= =#=.

D "lH K`~=, "lH "`= 27 JQ#. =^ > Q 
OY# Q=xOK=. "lH "`= =^ OY =_ ~@ JQ#. 
=^ > 9# xO=. WOH# 8 ># xO=L#k. 9H HOk 
Q=# <Q > =i 9H  Q=# <Q > L#q. 
Jq 

(a)  5,6,7,8 =i 10,11,12,13  g\ =^Q `_ 1 JQ#. 
(b) 1,3,5,7 =i11,13,15,17 g\ =^Q `_ 2 JQ# H =# ^=Q U 

=~ OY# -11,-6,-14 =i 14,19,24,29  =O\q LyOK=K#. g\ =^Q 
`_ 5 JQ#. 

U OY# LyOK=< =O^Q x~~OK=#. L^~}=# 1,3,5,7  
=i 11,13,15,17. HO^ W=|_# @== K`~=# " <Q " 
_yOz# ># w=#. H~= ^u OY# =~Q xO=#. 

_yOz# > Q OY# "\H Z^~Q Q Mm >xH =~=#. 
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=H~O qOK OY
1 4 2 8 5 7

OY# =$`H~= QiOK=.

142857 # 1 #O_ 6 =~ OY` Q}OK=.
   142857  142857  142857
        #  1        #  2        #  3
  142857 285714 428571

 142857 142857 142857
     #  4        #5       #  6

 571428  714285  857142

OY "~~ OQ= J^ =~ JOH =$`H~= "~~ aO^=#O_ 
i=}= K@# Q=xOK=K#.

3 1 2 9 5 7 6
5 9 1 7 8 2
4 7 2 6 3 5
9 7 2 4

2 8 1 9 3
3 9 8 2 5 7
4 5 6 3 1

1 7 3 5 8 9 4
8 3 4 2 7 5

8 6
5

2

"lH K`~=
=~Q< =^ 1 #O_ 9 |OQ~ <}= q= Q 9 
=`= H=. "\x `# =Q~ =~ =#=Q 
OK@ h=  _Q"?
"lH #H`=
H @=x =$`= 1 #O_ 12 =~ LyOz 
u ~Y# Q OY "`= 26 =K#@Q J=~=. 
u OY# ~O_ ~ HO> Z=Q LyOK~^.

 _ 
1 #O_ 9 =~ Q Jx JOH# 
LyOz J_, x= =~# 
qq^ ~OQ Q K`~=# 
xO=. LyOz# JOH# 
=m LyOK~^.

XH H~ QiO OY =_OH =~OY. P OY# u "# 
Jk =~H H~ OY =i =~ OY JQ#. P ~O_ H~ QiO 
OY# H#Q#=?
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J= 1.9

 1. HO^ W=|_# ^u iO=:

  (i) 40, 35, 30, ___ , ___ , ___ .

  (ii) 1, 2, 4, ___ , ___ , ___ .

  (iii) 84, 77, 70, ___ , ___ , ___ .

  (iv) 4.4, 5.5, 6.6, ___ , ___ , ___ .

  (v) 1, 3, 6, 10, ___ , ___ , ___ .

  (vi) 1, 1, 2, 3, 5, 8, 13, 21, ___ , ___ , ___ .

   (D J#H==# |< (FIBONACCI)  J#H== JO^~.)

 (vii) 1, 8, 27, 64, ___ , ___ , ___ .

 2. h\ `> "@ H=. XH  Hu  Q=# Q "^\ "@ 
~O_#. h\ =@= `q^= "@ =~ H^.

  (a) Hu 3 "@ HOk "# ^ ~O_ "@  "# 
^#. W@ Zx ~ ^H# h\ =@=# K~# ?

  (b) h\x `y# `~"` "#H =##H<#. ^xH~ 4 
"@ "# ^ 2 "@ HOk "# ^#. W@ 
Zx ~ ^H#  Q= Q "^\ "@# ~ K~# ?

 3.  XH "i P O_# HO^ W=|_# ^u J=~#. 

  (a) k =~ P O_# LOK#. "\x HOK 
O_ "`= Zx P O_ L#" H#Q#=. 

  (b) 20 J_ =~ LO_#, Zx P O_ L#" 
H#Q#=. "`= Zx P O_ L#" ̀ eH#@ Q ^ux QiOzu"? 
HOk "xx iO=. 

J_ =~ 1 2 3 4 5 6 7 8 9

 "`= P O_ 1 3 6 10 15

∗XH OY# J#H#=.
∗	^xH 9 _=
∗	["|# ~\O K=.
∗	^xH 3 _=.
∗	e`=# 3K Q}OK=.
∗	^x #O_ 3 f"=.
∗	qye# ^xx 6K yOK=.
∗	["| #O_ h= J#Hx# OY# 

f"=.
∗	qye# OY ZO`?

["|: k
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	  JH~} OY H _H f"`, Q}H~= O=$` ^~=# 
HeyO_#. 

  #Hx JH~} OY Q~= O=$` ^~=# HeyO_#. 
  JH~} OY H _H =i Q}H~= =`= =i 

K~ ^~=# HeyO_#. 
  JH~} OY _H ``== '0 JQ#. 
  JH~} OY Q}H~ ``== '1 JQ#.
  JH~} OY Q}H~=, _H =i f"` qQ ^~= 

HeyO_#. 
  

b
a  H _H q== 

b
a-  J^ q^OQ 

b
a  H _# q==  

b
a-  

JQ#. 

  
b
a  H Q}H~ q==  

a
b  JQ#. 

  ~O_ JH~} OY =^ JOMH"# JH~} OY H=.

  `= H U_ x==:

  a , b "= OY =i m, n ~OH=

  (i) a am n
#  = am n+  

  (ii) a am n
'  = am n- , WH_ a 0=Y

  (iii) a0  = 1 , WH_ a 0=Y

  (iv) a m-  = 
a
1
m

 , WH_ a 0=Y

  (v) am n^ h  = amn

  (vi) a bm m
#  = ab m^ h

  (vii) 
b
a

m

m

 = 
b
a m` j  WH_ b 0!

  `H# OY #O_ =#^~= Q OY H L*~O q= 
ZC_ W=|_# OY HO> ^kQ H ^Q~Q =O_#.



2.1 iK=
HK@ J##k XH g}=. P"/J`_ x` rq`= U^# XH 

^xx HK^~. =# u XH~ =# ̂ #Ok# rq ̀= ̂ x< XH ̂ xx 
HO\=. L^~} =#= Hez# 

@= 2.1
 (i) q #O_ h~ `_@ H=# ^~= _=.
 (ii) `, H\H ~^ H@@ H=# Q_ _=. 
 (iii) "O@ ` @ Qk < H i=}= (size) 

 (iv) ~ x" (school uniform) H~ H=# Q_ 
H`.

''H` J##q # ~# O^~= #O_ QOK =K#.
_=, H}=, "=, `= K@H` # ~ ==
O~` "=, # i=}=# Qi ` Q}` = 
H Y< ''H` =i Q}#= JO^~.

2  H`

2.1 iK=

2.2 J~=$`= =i = =$`=

2.3 OH z`=

56
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Q~ KHO^= 
7= `~Qu =#= <~H# HO^ W=|_# x~K#=# Q~ KHO^=. 

(i)  "= 
XH =`= #O^ XH O=$` @= (closed 

figure) PHqOK Q=# "= JO^~.

(ii)  K@H`
XH O=$` @= H ^ H` "`=# 

K@H` JO^~. 
@=# K\ HK@ (H) =H= "O|_ HK@# K@H` JO^~. .
HOk == PH~=# QiOKQ"? 

@= 2.2

 == PH~= XH ''=$`=
(iii)  =$`=

'O J##k =$`= H =^ aO^= ’r’  J##k      
 "~= ( )OA

=$`= H "= A = r2r  K.=}=. 
=$` ik H K@H`
 P=  r2r  =}=,
       

7
22r =  H 3.147 JQ#. 

XH J@># fHx qq ̂ 
"~=` =$ ̀=# 
HuiOz "\ H 
K@ H ̀# =i 
"=# H#Q#=

'w #O^ ‘peri’ J#Q K@ 
‘meter’J#Q HK@.

A O r 

@= 2.3

@=2.5

360o 

A O 

=.O. "~=  "= ik 
1.
2.
3.

@= 2.4

Q=xH: XH =$` HO^= =^ H}= 3600
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@=2.12

2.2  J~ =$`= =i = =$`=
2.2.1 J~ =$`=

J=" `~"` 7= ~A h= ~u ==# PH= KO^x Q=xOzu"?  
KO^x PH~= Z@O_#? 

  Wk @= 2.6 PH~= =O_#.       
  nxx h= U=x =? 

nx< J~ =$` =O^~. (=$`= J~ Q=)       
 =$`=# "=K ~O_ =Q=Q K# =K Q=# J~ =$`= JO^~.

   XH =$`= #O_ Z@ J~=$`=# h= 
O^Q=? 
XH =$` PH~= =# J@=H# "=  

BA  P^~=Q HuiOK=. 

Q=xH: J~ =$`= H HO^ H}= = 180°.

(a)  J~ =$` K@H`
 K@H`, P = 2

1

 
 (=$`ik) { 2  r =}=

  = r r
2
1 2 2# r +

 P = 2 ( 2)r r rr r+ = +  =}=
(b)  J~ =$` "=

 "=,  A = 

  = r
2
1 2
# r

 A = r
2

2r  K. =}=.
2.2.2  = =$`=

=$`= #O^ ~O_ "=# XH ̂ xHH\ O|=Q =O_#@ 
HuiOK=. WC_ =# <Q =Q= =K#. u Q=# 
= =$`= JO^~.  

@= 2.11  K#@ =$`=# HuiOz# OCA, OAD, ODB, 
OBC  J< <Q = =$`= =K#.  

Q=xH:  = =$`=#O^ HO^ H}= = 90°.

@= 2.6

(a) @= 2.7 (b)

@= 2.9

@= 2.10

D

A B

C

O

@= 2.11

@= 2.8
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(a)  = =$`= H K@H`

 K@H`, P = 
4
1
#(=$`ik) + 2r =}=

  = 2 2r r
4
1
# r +

 P =  r r r
2

2
2

2r r+ = +` j  =}=

(b)  = =$`= H "=

 "=, A =  
4
1
#(=$` "=)

 A =  r
4
1 2
# r  K. =}= 

L^~} 2.1
XH J~ =$`= H "~= 14 O.g. J~# K@H` =i "=# 

H#Q#=. 
^#
J~ =$`= H "~=  r = 14 O.g.
J~ =$`= H K@H`, P =  ( ) r2r+ =}=
 ` P = ( )

7
22 2 14#+

  = ( )
7

22 14 14#+ = 7
36 14#  = 72

 J~ =$`= H K@H` = 72 O.g.
J~ =$`= H  "=, A = r

2
2r  K. =}=

 `  A =  7
22

2
14 14

# #  = 308 K.O.g 
L^~} 2.2

= =$`= H "~= 21 O.g. J~# K@H` =i 
"=# H#Q#=.  

^#
= =$`= "~=,          r   = 21  O.g.
 = =$`= H K@H`, P = r

2
2r +` j  =}=

  = 21 21
7 2
22 2

14
22 2

#
# #+ = +c `m j

 P = 
14

22 28 21#+` j  = 21
14
50

#

  = 75  O.g.

 ==$` "=, A =  r
4

2r  K.=}= 

 A = 
7
22

4
21 21

# #

  =  346.5 K.O.g.

@= 2.13

@= 2.14

@= 2.15

@= 2.16
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L^~} 2.3
XH J~=$`H~ zH = H "= 14 g. P 

=# K@ HOK "@ XH g. ~.10 =O`# JQ Y~# 
H#Q#=.
 ^#

          "= :  d  = 14 g
 `   "~=,  r  = 2

14 7= g.
J~ =$`H~ =# K@ HOK "@ =#= =$` ikx H#Q#=#. 
 J~ =$`= H K@H`, P = 2 #r+^ h  r =}=

   = 77
22 2 #+` j

   = 77
22 14

#+` j
 P  = 36 g. 
XH g.  HOK "@ JQ Y~  =  ~. 10 
`  36 g "@ JQ Y~ = 36 × 10 = ~.360 

L^~} 2.4
XH J~ =$`H~ `@ 36g. fQ` HOK "|_#k. `@ 

H "=# H#Q#=. 
^#
 HOK H _= = J~ =$`= H K@H`
 r2` r+^ h  = 36 g.

 r7
22 2 #+` j  = 36 g.

 r7
22 14

#+` j  = 36 g.

 r7
36

#  = 36  r 7( =  g.   
        `@ H "= = J~ =$`= H "=

 A = r
2

2r  K. =}=

  = 7
22

2
7 7 77# # =  g2

 `  `@ H "=. = 77 g2.

@= 2.17

@= 2.18

XH W# Hg @= K# q^=Q 
u*H~= =OK|_#k. J^ Hgx K`~H~=Q 
=i# K`~ [= _= H#Q#=.
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J=  2.1
1. i# =^#=# Z#H#=
(i) J~=$`= H "= XH =$` "=# .................. ~@O_#. 

 (A) ~O_ (B) <Q (C) XHJ~Q= (D) XH =Q=
 (ii) J~ =$`= H K@H` .........................

 (A) 
2

2r +` j r =}=  (B) 2r +^ h r =}=

(C) 2r =}=  (D) 4r +^ hr =}=

 (iii) XH =$`= H "~= 7 O.g. J~# J~ =$` "= .....................
(A) 77 g2 (B) 44 g2 (C) 88 g2  (D)  154 g2

 (iv) =$`= H "= 144 K.O.g. J~# = =$`= H "= ........
(A) 144 K.O.g.  (B) 12 K.O.g.       (C) 72 K.O.g.  (D) 36 K.O.g. 

 (v) = =$`= H "= 84 O.g. J~# K@ H` ...............
(A) 150 O.g. (B) 120 O.g.         (C) 21 O.g. (D) 42 O.g.

 (vi) XH =$`=.................... = =$`= H=
(A) 1  (B) 2 (C) 3 (D) 4

  (vii) = =$`= ................... = =O` LO_#.
(A) J~Q= (B) <yO@ XH=O ̀ (C) =_O@ XH=O ̀(D) =_ ~O_= =O ̀

 (viii) J~ =$`= #O^ HO^ H}= _________
(A) 90° (B) 270° (C) 180° (D) 360°

 (ix) = =$`= #O^ HO^ H}= _______
(A) 90° (B) 180° (C) 270° (D) 0°

    (x) J~ =$`= H "= 84 K.O.g. J~# =$`= H "= ........ 
(A) 144 K.O.g.  (B) 42 K.O.g.   (C) 168 K.O.g. (D) 288 K.O.g. 

2. HOk "~=` J~=$` "=, K@H`# H#Q#=.
(i) 35 O.g.  (ii) 10.5 O.g.  (iii) 6.3 g. (iv) 4.9 g.

3. HOk "=` J~=$` "=#, K@H`# H#Q#=.
(i) 2.8 O.g.  (ii) 56 O.g.  (iii) 84 O.g.  (iv) 112 g.

4. HOk "~=` = =$`= H K@H ̀, "=#
H#Q#=. 
(i) 98 O.g.  (ii) 70 O.g.  (iii) 42 g.  (iv)28 g.

       5. @= #O_ J~ =$`= ACB =i = =$`= BOC H 
"=# H#Q#=. .

6. 21 O.g. "~=` XH J~=$`H~ `@ H^. ^x K@HOK "@ XH
g@~ ~. 5  KC# ZO` Y~ JQ#? 
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2.3  OH z`=

@= 2.19
 PH~= #O_ h= Uq Q=xOzuq?
@= 2.19 (a),  J~=$`=# u[=

J=i#k. @= 2.19 (b),  K`~=# 
=O| =O`~ K`~[= (trapezium)  
J=i#k. 

~O_ H =_ `=# P#=Q 
Ki# H` z`= U~_ "\< OH z`= 
JO^~. =# `e# u[=, n~ K`~= 
J~=$`=  "^Q "\` U~_ OH 
z`= JO\Oz(Juxtaposition) =OK|_#q.

Hx L^~}# K^=? 

=~ OY  =` PH~= JO\OK @=

1. ~O_ q+=  
u[=

K`~[= 
(Quadrilateral)

2.
~O_ O|H} 
u[= =i 
XH n~ K`~=

=O| =O`~ 
K`~[= 
(Trapezium)

3. P~ = 
u[= 

H= +_l 
(Hexagon)

(a)  |l
‘n’ ~M YO_=K U~_# XH O=$` @=# 

|l JO^~. 
~ ~M YO_=K U~_# =` @=# 

~~v z`= JO^~.
=_ [= Q ~ ~v z`=# u[= 

Jx, =i <Q [=Q ~ ~v z ̀=# 
K`~[= Jx JO^~

(a) (b) (c) (d) (e)

     =`= Hey# z`= 
P#=Q =Oz# "\ H _= 
~OHH H"\H =#=Q 
=O_#. nxx Juxtaposition 
JO^~. 

A B

C
D

FEA B

CD

B C

D

EF

A

@=. 2.20
|l J#Q =_ 
H JO`HO> Z =
[= Q ~~v
z`= Jx J~=
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(b) H= |l (Regular polygon)
|l Jx [= =i H}= =#"# J\ |lx H= |l 

JO^~,     
L^~}=#
(i) XH =[ u[=, =_ [= Q H= |l 
    JQ#. 

 (ii) <Q [= Q H= |l XH K`~=Q#. .

(c)  JH= |l (Irregular polygon)
H= ~M ~O x |lx JH=|l JO^~. 

(d)  \H~ |l (Concave polygon)
Hh= XH H}= 180° HO> Z=Q Q |lx \H~ 

|l JO^~. 
(e)  OH~ |l (Convex polygon)

u JO`~H}= 180° HO> `=Q Q |lx OH~ 
|l JO^~. 

|l# W q_n=K#. 

[=
OY 

|l 
~

3

4

5

6

7

8

9

10

u[=

K`~l

OKl

+_l

l

J+l

#=l

^l

K=~ OH z`=x JH= |AQ LO_#. =#= "\x =# 
`e# =` @=Q qlO=#. "\ H "= =i K@H`# =#O 
7= `~Qu <~H# `= H~= H#Q# =K#. Wq HOk \H ~=|_#q. 

@= 2.21

@= 2.22

@= 2.23

@= 2.24

q[ `# =# 44g _= Q = 
fQ` HOK "#. = HOk U PH~= 
LO_# Z= "=# PHqOK#.

Z) =$`=  a) K`~=

) 2g20g Q n~ K`~=

_) 7g15g Q n~K`~=
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Q}
`
G
=

=.O ~ = "= (A)
(K.=}=)

K@H`(P)
(=}=)

1. u[=  b h
2

1
# #  AB + BC + CA

2. O|H} 
u[=

 b h
2

1
# #   (q+Z`+H~=) 

3.
= 
u[= 
(Equilateral 
triangle)

a
4
3 2   

( 3 -  1.732)

AB+BC+CA = 3a ;

Z`, h = a
2

3  
=}=

4.
=k 
u[= 
(Isosceles triangle)

 a h2 2
# -  2a +2 a h2 2

-  

5.
q+= 
u[= (Scalene 

triangle)

( ) ( ) ( )s s a s b s c   

s a b c
2

=
+ +

AB BC CA+ +

a b c= + +^ h

6.
K`~[= 
(Quadrilateral)

 ( )d h h
2
1

1 2# # +   AB + BC + CD + DA

7.
=O`~ 
K`~[= 
(Parallelogram)

b × h 2 × (a + b)

8.
n~ K`~= 
(Rectangle)

l × b 2 × (l + b)

9.
=O| =O`~ 
K`~[= 
(Trapezium)

  h
2
1
# # (a+b) AB + BC + CD + DA

10. ~O|(Rhombus)
d d

2
1

1 2# # .               

d d,1 2  H~=.
4a

11.
K`~= 
(Square)

a2 4a 

BA

D

C

h 1

h 2

d

b

A

B C
A

B C

– – –
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H`
Q}`G=

L^~} 2.5
HOk OH z`= H K@H`# H#Q#=. 
 (i) (ii) 

^#
(i)  @= #O^ ABCD   XH K`~= DEA XH J~ 

=$`=Q =#k. DEA
!

 K= =$`ik Q"# =$` 
"= AD JQ#.

    K`~ [= = 7 O.g.
 `   J~ =$`O H "=  =  7 O.g.
 ̀   J~ =$`= H "~=, r= 

2
7  O.g.

 K`~ K@H` = AB BC CD DEA+ + +
!

 P = 7 + 7 + 7 + 
2
1
#  ( =$`ik)

  = 21 + r
2
1 2# r  = 21 +  

7
22

2
7

#

 P = 21 + 11 = 33 O.g.
 `   @= H K@H`  =  33 O.g. 

 "`O "= = J~Q "= + K`~ "=

 A =  r a
2

2
2r +

  = 
7 2
22

2 2
7 7

#
#

#
#  + 72  = 

4
77  + 49

 ̀  OHz` "`O "=  = 19.25 49+  =  68.25 K.O.g. 

HOk =# h #z# =` PH~=xH qlOz "\x Qi 
KiOK=. 

@= 2.25

B

A

C

D

E

@= 2.26 @= 2.27

B

A

C

D

E
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Q}
`
G
=

(ii)  # ~=|_# OH z ̀= ABCD K`~= =i DEA 
= u[=.

       K`~= H [=  = 4 O.g.
 `   OH z`= H K@H`  = AB + BC + CD + DE + EA
  = 4 + 4 + 4 + 4 + 4 = 20 O.g.
 `   OH z`= H K@H` = 20 O.g..
 OH z`= H "=  = K`~ "= +
            = u[ "= 
  = a2  + a

4
3 2        .3 1 732=^ h

  = 4 4# + 4 4
4
3
# #

  = 16 + 1.732 × 4
 OH z` "`O "=  = 16 + 6.928 = 22.928
 OH z`"=  -  22. 93 O.g2 .

L^~} 2.6
HO^ K "# Q= H K@H`# "=# H#Q#=. 
 (i) (ii)

^#
 (i) Wz# @= XH n~ K`~=, =#"# "=Q ~O_ J~=$`=# 

Hey#k. 
                      n~ K`~ _=, l = 4 O.g.
 n~K`~ "_, b = 2 O.g.
 J~=$` "= = 2 O.g.
 `  J~=$` "~=, r = 

2
2  = 1 O.g.

 `   OH z`= H K@H`  = AD+BC+ AEB DFC+
!!

  = 4+ 4+ 2 #
2
1
#  (=$` K@H`)

  = 8 + 2 #  r
2
1 2# r

  = 8 + 2  #  
7
22

#1

  = 8 2 3.14#+

  = 8 + 6. 28

@= 2.28

@= 2.29
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H`
Q}`G=

 `  z`= H K@H` = 14.28 O.g..
 z`= H "= = ABCD n~ K`~ "= +
      2  ×  J~ =$` "= 

  = l × b + 2 #  r
2

2r

  = 4 × 2 + 2 #
7 2

22 1 1
#
# #

 `  "`O "=  = 8 + 3. 14 = 11. 14 O.g2 .

 (ii) ADB, BEC =i CFA  J##k =_ "~~ J~ =$`=# =~Q             
I, II,III Q J#H#=. 

 J~ =$`=I H "~= r1 = 
2
10  = 5 O.g. 

 J~ =$`=II H "~=  r2 = 
2
8 =4 O.g. 

 J~ =$`=III H "~=  r3 = 
2
6 =3 O.g. 

 K "# Q K@ H` =  J~ =$`= I   K@ H` +

       J~ =$`= II   K@ H` +

       J~ =$`= III  K@ H` +
  = 5 42 2 2 3# # #r r r+ + + + +^ ^ ^h h h

  = 2 5 4 3r+ + +^ ^h h = 2 12#r+^ h

  = 
7

22 14 12#+` j  = 12 61.714
7
36

# =

 K K# Q K@H` -  61.71O.g. .
 K K# Q "=, A =J~ =$`=I  "=+ J~ =$`=II  "= 

    + J~ =$`= III  "=

 A = r r r
2 2 2
1
2

2
2

3
2r r r

+ +

  = 5 5 4 4
7 2
22

7 2
22

7 2
22 3 3

#
# #

#
# #

#
# #+ +

 A = .
7

275
7

176
7
99

7
550 78 571+ + = =  O.g2

 K "# Q "= -  78.57 O.g.2

 L^~} #O_ =#= Q=xOKQ,

BEC J~ =$` "= + CFA J~=$` "= = ADB J~=$` "=

IIIII

I
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Q}
`
G
=

L^~} 2.7 
70 g. _= 52 g. "_ Q XH n~ K`~H~ 

= XH Q]=# XH = 28g. _= Q ^~=` 
zH "@ H\"|_#k. Q]= "# "O`? 
=ke"|_# "O`? 

^#
 n~ K`~ _=, l = 70 g.
 n~ K`~ "_, b = 52 g.
 ^~= H _= = 28 g.
K "# Q= AEF  Q]= zH "# K@# `e*#. nxx |\ Jk 

XH = =$`=x =#= +OQ `H#=K#. = =$` "~= , r = 28 g.
 AEF ==$` "=   = r

4
1 2
# r  K.=}=

  = 
4
1

7
22 28 28# # #   = 616 g2

 `  zH "#  "=  = 616 g2 .
 qye# =  = ABCD n~ K`~"=  –
      AEF = =$` "=
 n~ K`~ ABCD "= = l × b K.=}=
  = 70 ×  52 = 3640 g2

 ̀  =ke "|_#  "= = 3640 –  616  = 3024 g2 .
L^~} 2.8

HO^ W=|_# @= ABCD 14 O.g. [= Hey# XH 
K`~=. WO^ K "# Q "=# H#Q#=. .

^#

 K`~ [=, a = 14 O.g.

  =$`= "~=, r = 
2
7  O.g.

 K "# Q "=  = K`~ "=-4 × =$` "=

  = a2  -  4 ( r2r )

  = 14 × 14 – 4 #  
7
22

2
7

2
7

# #

  = 196 – 154

 `  K "# Q "= = 42 K.O.g.  

F

E

@= 2.30

@= 2.31

@= 2.32

7 O.g 7 O.g

7/2O.g 7/2O.g
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H`
Q}`G=

L^~} 2.9  
35 O.g. "~= Q XH ~y Hq =$`H~= K@|_#k. ^xx XH 

K`~=Q =ez# [=# H#Q#=.
^#
 =$` "~=, r = 35 O.g.
J^ ~y Hq K`~=Q =K|_#k.
 =$`= H K@H` =K`~= H K@ H`
 =$`= K@H` = r2r   =}=
  = 2

7
22 35# #

 
O.g.

 P = 220 O.g. 
K`~ [= ‘a’  J~# 

 K`~ K@H`  = 4a =}=
 4a =  220
 a = 55 O.g.
 `  K`~ [= = 55 O.g..

L^~} 2.10
XH K`~= H <Q = wz# ABCD HO^=Q 

Q <Q =$`= =Q $tOKK#q. K "# Q 
"=# H#Q#=. K`~ [= H` 28 O.g. JQ#. 

^#
HO^ ~=|_# ABCD K`~ [=

 `   a = 28O.g.

 `   =$` "~=, r = 
2
28

  = 14 O.g.

 K "# Q "= = K`~ "= -  4 ×  = =$` "= 

  = a2  -  4 r
4
1 2

# # r

  = 28 × 28 -4 # 14 14
4
1

7
22

# # #

  = 784 – 616

 `  K "# Q "=  = 168 O.g2 .

@= 2.35

@= 2.34

@= 2.33
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Q}
`
G
=

L^~} 4.11
XH H_ "^#= (athletic track) H "_              

14 g _= 120 g H^. ̂ xH W~" 35g "~=Q 
~O_ J~ =$`H~= L#q. "^#= H "= 
H#Q#=. 

^#
 JO`~ =$`= H "~=, r = 35 g.
 "^#= "_  =  14 g.
  "e =$` "~=, R = 35 + 14 = 49 g.
 R =  49 g.
"`= "^#= H "= ~O_ J~ =$` "^#= =i n~ K`~ 

"^#= "= JQ#. 
 ABCD =i EFGH n~ K`~ "= = 2 × (l × b)
  = 2 × 14 × 120 = 3360 g2 .
 J~ =$` "^#= "= = 2 × ("e =$` "= -
     e =$` "=)

  = 2 r
2
1

2
1R2 2

# r r-` j

  = 2 r
2
1 R2 2

# # r -^ h

  = 
7
22 49 352 2

# -^ h

  = 49 35 49 35
7
22 + -^ ^h h

  = 
7
22 84 14# #  =3696 g2

 `  "^#= H "= = 3360 + 3696 = 7056 g2 .
L^~} 2.12

@= 2.37  #O_ PQSR J##k XH  ~t (flower 
bed). OP = 21 g., OR = 14O.g. J~# K "# Q 
"= H#Q#=. . 

^#
 OP  =  21 g. =i OR = 14 g.
  ~t "=   =  OQP = =$` "= -
       OSR = =$` "=

  = 
4
1

4
1OP OR2 2

# #r r-

@= 2.37

@= 2.36
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H`
Q}`G=

  = 21
4
1

4
1 142 2

# # # #r r-

  = 21 14
4
1 2 2
# #r -^ h

  = 21 14
4
1

7
22 21 14# # #+ -^ ^h h

 `    ~t "= = 35
4
1

7
22 7# # #  = 192. 5 g.2 .

L^~} 2.13
@= 2.38 #O_ K "# Q "=# H#Q#=. 

ABCD K`~ [= H` 7 O.g JQ#. 
^#

K Kx Q=# I,II,III,IV Jx @=2.39 QiOK=. 
P,Q,R =i S J##q =~Q AB, BC,CD =i DA   

=^ aO^=. 
 K`~ [= , a = 7 O.g
 J~ =$` "~=, r = 

2
7  O.g

 I H "=+IIIH "==ABCD K`~ "= –
    P R HO^=Q Hey# ~O_  

    J~ =$` "=
   = a2

- r2
2
1 2

# # r

   = 7 7# -2
2
1

7
22

2
7

2
7

# # # #

 ̀   I "=  + III"== 49
2
77

2
21cm cm2 2

- =` j .
W^ q^=Q 
 II H "= + IV H"= =  49

2
77

2
21cm cm2 2

- =` j .
 K K# Q "=  = ABCD K`~ "=  – (I  "= +

                                      II  "=+III  "= + IV  "=)
  = 49 – 

2
21

2
21+` j

  = 49 – 21 = 28 O.g2

 ̀  K K# Q "= = 28 O.g2

L^~} 2.14
XH ~~ HOk q^=Q XH =# HeK#.  "= 

H#Q#=. 
^#
J, K, L, M  J##q A #O_ D =^ w# ~~ Q~.

@= 2.38

@= 2.40

@= 2.39
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Q}
`
G
=

~=|_#q :AJ = 5 g.,    JF = 7 g.,
 KB = 6 g.,     LE = 9 g. , MC = 10 g.,
 AK = 10 g.,  AL = 12 g.,
 AM = 15 g. =i AD = 20 g..
W=|_# = >l" KBCM, LEFJ  =i 

ABK, MCD, DEL  JFA J# O|H} u[= H~H` 
J=i=#k. 

>l" KBCM.H "= A1

 A1 = ( )
2
1 KB MC KM# #+

  = ( )
2
1 6 10 5# #+

 A1 =  16 5 40
2
1
# # =  g2.

LEFJ. >l" "= A2  

 A2 = ( )
2
1 JF LE JL# #+

  = ( )
2
1 7 9 7# #+

 A2 =  16 7 56
2
1
# # =  g2.

O|H} u[= ABK "= A3

 A3 = 
2
1 AK KB# #

 A3 = 10 6 30
2
1
# # =  g2.

O| H} u[= MCD = A4 H "=

 A4 = .
2
1 MC MD# #

  = 
2
1 10 5# #

 A4 = 252
50 =  g2.

O| H} u[= DEL  = A5 H "=

 A5 = 2
1 DL LE# #

  = 2
1 AD AL LE# #-^ h

  = 92
1 20 12 #-^ h

 A5  = 8 9 362
1
# # =  g2.

C

E

F

B

(a  KB, MC =O`~ 
[=  Z`= KM 

KB  =  6 g, MC = 10 g, 
KM = AM – AK

   = 15 – 10 = 5 g. ) 

(a  LE, JF =O`~ 
[= JL Z` 
JF  =  7 g., LE = 9 g., 
JL = AL – AJ

   = 12 – 5 = 7 g. ) 
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H`
Q}`G=

O| H} u[= JFA = A6 H "=

 A6 = 2
1 AJ JF# #

  = 5 7 17.52
1

2
35

# # = =  g2.
 = H "`O "=  = A A A A A A1 2 3 4 5 6+ + + + +

  = 40 56 30 25 36 17.5+ + + + +

 `  "`O "=  = 204.5 g2.

J=  2.2

 1. HOk ~=|_# @= K@H`# H#Q#=. 

 (i) (ii) (iii)

   (iv) (v)

 2. HOk ~=|_# @= H "= H#Q#=.

 (i) (ii) (iii)

   (iv) (v)
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Q}
`
G
=

 3. HO^ ~=|_# @= K K# Q= "=# H#Q#=

 (i) (ii) (iii)

 (iv) (v) (vi)

 4. W=|_# @= AC = 54 O.g., BC = 10 O.g., =i 'O 
^ =$`= H HO^=~#K K "# Q "=# 
H#Q#=. 

 5. 40 g #  36 g H` Q n~ K`~H~ = XH = O^ 14g. _= 
Q ^~=` XH P=# H\#K P= "x Q "=# 
H#Q#=. 

 6. H @= 100 g H` Q XH K`~H~ = 
XHH = O^ 14g. "~= Q ==$`H~ 
`@ =#K qye# Q "=# H#Q#=. 

 7. H @= <Q = = =$`H~= L#q. 
=^ 2 O.g. "=` XH =$`= H^. K"# 
Q "= H#Q#=. 

 8. AB = 20 O.g., BC = 14 O.g. H` Q XH n~ K`~H~ Hy`= #O_ 
BC H` "=Q Q XH J~ =$`= HuiOK|_#, qye# Q "=# 
H#Q#=. .
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H`
Q}`G=

 9. XH K`~H~ Ku ~= #O_ 7 O.g. "~=` `qk 
=$`H~ Q= HuiOK|_#K qye# Q "=# 
H#Q#=. 

 10. XH = H H` ~~ H= #O^ HOk q^=Q W=|_#q. P 
H` @= wz "= H#Q#=.

 (i)              (ii)

           p= = KQ"?

qq^ PH~= Q P~ ^~= < 
g^ KK^~Q "|_#q. XH p= 
P P~ ^~=# K\ =K@ ^xH 
`= ==, ^xH Z= 
== @#? 

 K`~= K@H` (^) ^x J=i# =$`= K@H` 
^x H` z#k? 

nx Zx u[= H=?
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Q}
`
G
=

  =$`= H HO^ H}= 360°.

  J~ =$` K@H` r2 #r= +^ h  =}= 

  J~ =$` "= r
2

2r=  K^~  =}= 

  J~ =$` HO^ H}= 180°.

  = =$` K@H` r2 2 #
r= +` j  =}= .

  = =$` "= r
4

2r=  K^~ =}= .

  = =$` HO^ H}= 90°.

  OH @= K@H` ^x Z H _" JQ#. 

  ‘n’  ~M YO_=K U~_# XH O=$` @=# |l JO^~. 

  Jx [= =i H}= =#"# |lx H= |l JO^~. 

  H= ~M ~Ox |lx JH= |l JO^~.

D @= Uk K@H`# Hey L#k?



3.1    iK=

<#k =~^=# Kki~# q Q~# QiOK@ H.. 
1000 OII =O^ Dl"~ ~MQ}`=# Ja=$k K~. J~` 
w nxx `~ ^u J=~"# x~}` ^O`=Q# H ` 
=K#=Q# OQOK~.  

~MQ}`= =# rq`= J<H q^Q =Y ` +#k. 
H$u =#= |[ ~=# `<`>, QH~ |O`, 
n~K`~ h\`>, H~ = "^Q "\x Q=x<=. 
~M Q}`=# Q`HOQ LyOKH#@ ~q_ x~}= 
XH J^` L^~}. ~MQ}`= qq^ ~OQ J#Q uH =, 
~# =, WO[hiOQ, x~} ~OQ= =i <~ i^# = 
"^Q "\  `H=Q LQ_K#k. 

~MQ}`= J# ^= ~O_ w ^=# 'l' J#Q q 
=i '"\ J#Q ''HK@  #O_ U~_#k. Q}`= XH Q"# 
''~MQ}`= PH~=, H`, ^# =i == H}=# 
QiOz KiOK#. 

7= `~Qu =#= =O`~ ~Y, u~QY, YO_# ~Y 
H}=, P# H}=, UHO`~ H}=# QiOz `H<=. 
JO`HO_ =#= u[ H}= "`= J# H}=# _ 
<~Hx L<=. 

3~M Q}`=

3.1 iK=

3.2 u[= H}=

3.3 u[= ~=#`=

H_, 
~MQ}` `

=~ H.. 300 
OII ~MQ}`= 

`~su PzOzK 
^ux ~OkOz# 

''H_ XH 
Q Q}` 

"`. =~ 
H.. 300 OII 
H= H_ 

~MQ}`= ZO` 
=K~=# 
HiOz, ^xx 
H=^u 

13 H=Q 
KiOK#. D 

H=# ''H_ 
Ze"O\ Jx 

JO\~. 
   ''XH == H 
i Q= ^xx 
U Q=HO> _ 
^kQ LO_# Jx 
H_ `e#.

77
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Q}
`
G
=

HOk J= Q`O <~H# "\ e`# Q~KO^=.  

#i=~ J=
  1. @= 3.1  x° = 128° J~#               2.  @= 3.2  90ACD+ = c J~#
   y° H#Q#=.                                                   BCE+  =i ECD+  # H#Q#=.

3. XH u[=x ~O_ H}= 43°=i 27° J~# =_= H}=# H#Q#=. 
4. @= 3.3 PQ || RS J~#           5. @= 3.4 AB  =i CD ~Y 'O =^
    x° H#H#=.                                           YO_OKH##. x° =i y° # H#Q#=. 

  

6. @= 3.5 AB || CD J~# HOk Mm# iOK=.
(i)    EFB+  =i FGD+    ................... H}=.
(ii)   AFG+  =i FGD+   ................... H}=.
(iii)  AFE+  =i FGC+   ................... H}=.

3.2 u[= H}= (Properties of triangles)

XH `=#O^ =_ ~M YO_=K =|_# @=# 
'u[=' JO^~.

u[=# ‘3’ J# OH`=` QiOK^~. 
ABC J# U^< u[= #O^ A,B,C  j~=
Z^~Q## [=# =~Q a, b, c ` QiOK^~. 

C

yoxo

O BA
@= 3.1

C B

D

E

x°

A
x°+10°

@= 3.2

P

R

Q

S

M

N

2x°+15°

x°+45°

@= 3.3

A D

B

Ox°

750

C

y°

@= 3.4

@= 3.6

C

B

D

E

H
G

F

@= 3.5

A

.
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~MQ}`=
Q}`G=

3.2.1. u[= ~H=
 u[=# "\ [=, H}= P^~=Q ~O_ ~H=Q qlOK^~.
  [= P^~OQ u[ ~H= :
 (a) =[ u[= (b) =k[ u[= (c) q+=[ u[=

 

 H}= P^~OQ u[ ~H=:
 (d) JH} u[= (e) O|H} u[= (f) JkHH} u[=.
   

3.2.2 u[ H}= "`= H ^~=
^O`= 1

 XH u[=x =_ H}= "`=  180°.
^`O= : ABC XH u[=.
~O=  : 180ABC BCA CAB o+ + ++ + =

x~}= : A j~= ^~ BC  =O`~=Q XY # w=.
x~} :

Lu H~}=
 (i) BC XY< =i AB XH u~QY
          ABC XAB` + +=

 (ii)  =i BCA YAC+ +=   
(iii)  ABC BCA XAB YAC+ + + +++ =  
(iv)  ABC BCA CAB+ + ++ +^ h  =
   XAB YAC CAB+ + ++ +^ h    
(v) ABC BCA CAB` + + ++ +  =180° 

UHO`~ H}
UHO`~ H}
 (i), (ii) # _=
 BAC+  # ~O_ " _= 
~~Y H}= 180°.

B C

A YX
>

>

@= 3.7
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Q}
`
G
=

  (i) =_ [= Q |l< u[= JO\~. 

 (ii)  U |l<< H~= H@ ^~ u[=Q qlOK =K#. 

(iii)  XH |lx JO`~H}= "`=# (n – 2) 180° Jx  
fHiOK=K. WH_ n J##k [= OY.

@=

[= OY 3 4 5

=sH~} u[= K`~[= OKl

H}= 
"`=

^O`= 2 
XH u[=#O^ XH [=# _yOz#_ 

U~_ H}= ^xH Ja=Y=Q ## ~O_ 
JO`~ H}= "`=# =#=. 

^`O=  : ABC XH u[=.
 BC, D =~  _yOK|_#k.

~O= : ACD ABC CAB+ + += +

x~}  :  

Lu H~}=
(i)  ABC,T   ABC BCA CAB+ + ++ + =1800  
(ii)  BCA ACD+ ++     = 1800    
(iii)  ABC BCA CAB+ + ++ + =    

BCA ACD+ ++

(iv)   ABC CAB` + ++ = ACD+    

(v)    H}= ACD+   J##k JO`~  
H}=# ABC+ ,  CAB+   "`=# 
=#=. 

u[ H}= "`=
XH ~ ~Y L# P#H}= 
"`= 
(i), (ii) # =#= KQ
(iii)#O_ BCA+  # ~O_ " 
f"Q

x~OK|_#k.

@= 3.8

A

C
B D
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(i) XH u[= =# [= Z^~Q ## H}= =#=. 
(ii)  Ju _"# [=# Z^~Q Q H}= Ju^ H}=.

L^~} 3.1
 ABCD     A+  = 750,   B+  = 650 J~# C+  H#Q#=. 

 ^#
 ABCD  
 A B C+ + ++ +  = 180° Jx =# `
 75 65 Co o ++ +   =  180°
 140 Co ++  = 180°
 C+  = 180° – 140°
 C` +  = 40°.

L^~} 3.2
ABC,D  u[= A 70o+ =  =i AB = AC.  ABCD  x qye# H}=# 

H#Q#=. 
 ^#

    B+  = x° =i C+  = y° J#H#=. 
  ^`OO #O_, ABCD  XH =k[ u[=
 AC = AB
  B+  = C+  [=# [=  Z^~Q## H}= =#=.]
 xo  = yo

ABCD    A B C+ + ++ +  = 180°
 x y70o o o

+ +  = 180°
 x x70o o o

+ +  = 180°       (   x0 = y0)
 2 x° = 180° – 70°
 2 x° = 110°

 x° = 
2

110o

 = 55°.  H=# B+  = 55° =i C+  = 55°.

L^~} 3.3
XH u[=x H}= H` 5 : 4 : 3 x+u L#q. P  u[=x 

H}=# H#Q#=.  
 ^#

  ^`OO #O_  ABC, A: B: C+ + +D  = 5 : 4 : 3.

u[= Wz# H}=# 5 x°, 4 x° =i 3x° J#H#=. 

@= 3.9

@= 3.10

∴  
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u[=x H}= "`= 180° Jx =# ` .
 5 x° + 4 x° + 3x°  = 12 x° = 180°
 x° = 

12
1800

 = 15°
H=#, u[=x H}= 75°,60° =i  45°.

L^~} 3.4
Wz# @= 3.11 x  ABC u[ H}=# H#Q#=. 
^#
BD  XH  ~~Y 
~~Y # H}=  180° Jx =# `. 
     x°+ 110° =  180°
 x°  = 180° – 110°
  x°  =  70° 
u[=x H}=, ̂ x ~O_ JO`~a=Y H} "`=# =#= Jx 

=# `. 
 x° + y° =  110°  
 70° + y° = 110°
 y° = 110° – 70° = 40°
 H=# ,    x° =  70° 
 =i y° =  40°.

L^~} 3.5
Wz# @= 3.12 DEC+  q= H#Q#=
^#
U u[=<<, H}=, ^xH Ja=Y=Q 

## JO`~ H}= "`=# =#= Jx =# `.
ABC,D   ACD+  =  ABC CAB+ ++     

 ` ACD+  =  70 500 0
+  =  1200 .

 J^q^OQ, ACD+  =   ECD+  =   1200 .
 ECD,D  #O^
                ECD CDE DEC+ + ++ +  =  1800    [u[=x H}= "`=]
                            120 22 DEC0 0 ++ +  =  1800

   DEC+  = 180 1420 0
-

    DEC+  = 380

@= 3.11

@= 3.12
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T1, T2, T3 , T4, T5 =i T6 J# u[=# xiOK=. "\x ABC 
u[=Q ~#=. A, B, C  j~= Z^~Q Q [=# =~Q 
a, b, c Jx QiOK=.  
[=# Hez, "\ q=~=# HOk \H O^~K=.

 T   
=.O. 

a
(O.g.)

b
(O.g.)

c
(O.g.)

(c+a) > b
XC/`C

(a + b) > c
XC/`C

(b + c) > a
XC/`C

T1

T2

T3

T4

T5

T6

 \H #O_ h= Uq Q=xOK=? 
^O`= 3  

XH u[=x ~O_ [= "`=, =_= [= HO> Z=Q =O_# 
(nxx u[= JgH~}= JO^~. (Triangle Inequality))
iKK@
ABC u[= #O^ BC = 12O.g., AB = 8O.g., AC = 9O.g..
  (i)  AB = 8 O.g.,  AB + BC = 20 O.g.
 (ii)  BC = 12 O.g., BC + CA = 21 O.g.
(iii)  CA = 9 O.g.,   CA + AB = 17 O.g.
WC_ +=Q, 
  (i)  AB + BC > CA
 (ii)  BC + CA > AB
(iii)  CA + AB > BC
Jx O^~=#, u[=x U ~O_ [= "`"##, =_= [= 

HO> Z=Q LO_#x =#= H#Q<=. 
L^~} 3.6

HOk "x u[=# U~~K [= Uq?
(i) 23 O.g., 17 O.g., 8 O.g. (ii) 12 O.g., 10 O.g., 25 O.g.  

(iii) 9 O.g., 7 O.g., 16 O.g. 
^#

(i)  Wz# H` 23 O.g., 17 O.g., 8 O.g. 
WH_  23 + 17 > 8, 17 + 8 > 23 =i  23 + 8 > 17.
23 O.g., 17 O.g., 8 O.g. H` XH u[=# U~~K#. 

(ii) Wz# H` 12 O.g., 10 O.g., 25 O.g.

3O.g, 4O.g =i 5O.
g H` Q ` u[= 
xiOK=. J^ q^=Q HOk H`` 
u[=# xiOK=.
Z) 5O.g, 7O.g, 11 O.g
a) 5O.g, 7O.g, 14 O.g
) 5O.g, 7O.g 12O.g
g~ H#Q# q+=# `=.
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WH_ 12 + 10 J##k 25 HO> ^k H^.    ie, [12 10 25$+ ]  
`  12 O.g.,10 O.g.,25 O.g. [= u[=# U~~K=.

 (iii) Wz# H` 9 O.g., 7 O.g., 16 O.g. 9 + 7 J##k 16 HO> 
^k H^.    ie, [9 7 16, 9 7 16$+ = + ]

          `9 O.g., 7 O.g. =i 16 O.g. [= u[=# U~K=.

 (i) c a b2+  (  b c a1 +  (  b c a1-

 (ii) b c a2+  (  a b c1 +  (  a b c1-

 (iii) a b c2+  (  c a b1 +  (  c a b1-

 e`=# Q=xOz# U u[=<## ~O_ [= =`= =_= 
[= HO> `=Q LO_#.

J= 3.1

1. ~# ["|# H#Q#= :

 (i) HOk "x u[H}=Q L#q Uq? 
(A) 35°, 45°, 90° (B) 26°, 58°, 96°
(C) 38°, 56°, 96° (D) 30°, 55°, 90°

 (ii) HOk "x Uk `=?
 (A) =[ u[= =# H}= Hey LO_#. 
 (B) =k[ u[= =# H}= Hey LO_#. 
 (C) =H}= Hey L# u[= =[ u[=H^
 (D) q+= [ u[= =# H}= Hey LO_#.

 (iii) XH u[=x ~O_ H}= 130°, 140°, x°  J~# x° =................
(A)  90° (B) 100° (C) 110° (D) 120°

 (iv) HOk H` Uq u[=# U~~K#?
(A) 11  O.g., 4  O.g., 6  O.g. (B) 13  O.g., 14  O.g., 25  O.g. 
(C) 8  O.g., 4  O.g., 3  O.g. (D) 5  O.g., 16  O.g., 5  O.g.

 (v) Wz# ~O_ H}=# Q=xOz, Uk O|H} u[=# U~~K< H#Q#=
(A) 24°,66° (B) 36°,64° (C) 62°,48° (D) 68°,32° 

2. HOk "xx kOK=.
XH u[=x H}= (x – 35)°,(x – 20)° =i  (x + 40)° J~# =_ 
H}=# H#Q#=. 

3. ABCD  #O^, A+  H` B+  H` HO> 24c Z=Q L#k. H}=
C+  = 108° J~# ABCD  H}= H#Q#=. 
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4. ABCD  #O^ B+  =i C+   H} =kYO_# ~Y O =^ YO_OKH##.
 BOC 90 2

A+ += +c  Jx x~OK=
5. HOk @= x°  =i y°   q=# H#Q#=.

(i) (ii) (iii)

 6. @= #O^ x°, y°=i z° 
H}=# H#Q#=.

3.3 u[= ~=#`=
~M Q}`= =Y"# ''~=#`= J< q+=# QiOz =#= 

`H=K<=.  
~=#`=# QiOz `H#@ =#= HOk H$`=# K^=.

k~<@ '2 fH#=. "\x XH ^x XH\ LOK=. h= Uq Q=xOK=?

XH<@, =~H^xx iQ H"K#k. 
 H$`= #O_ ~O_ z` XH PH~= =i XH H` Hey L#=x =#= 

Q=xOK=. 
^~}OQ, ~O_ ~M Q}` z` XH PH~=, XH H` Hey LO> "\x 

''~=#= JO\~. 

HOk == ~=#=? H^? Jx ijeOK= :
 (a) XH q= Hey# ` a.
 (b) XH H@x a@.
 (c) XH O_x +qOQ _.
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W_ =#= HOk `=x z`=# Q=xOK^=. 

@= 3.13 @= 3.14

 ~O_ @=# Q=xOK=. Jq ~=#=? Z@ iK_Q=? 

XH @= =~H @=# LOK ^u (Superposition) x LyOK^=..

"@ 1 : @= 3.13 # > ~ fH#=. H~< ~# _ 
LyOK=K#.

"@ 2 : P @=# 3.14  =OH~ O_, Q fO_ LOK=.

"@ 3 : 3.13 @= 3.14 @=# iQ H"#k. H=#  ~O_ @= 
~=#=. 

~=#=: XH `=x ~O_ @=#, XH^x XH\ LOz#_ Jk iQ 
H|_#K "\x ~ =#= JO\~. nxx “/” Q~K zOK^=.    

3.3.1 (a) ~M YO_= ~=#`=
~O_ ~M YO_= XH _=# Hey L#K "\x ''~=#= JO\~.

WH_, AB _= = CD _=.  H=# AB CD/  

(b)  H}= ~=#`= 

~O_ H}= XH H` Hey L#K "\x ~=# H}= JO\~. 

 WH_ H} H` =#=. H=#   MON PQR+ +/ .

A
F

E

DB
C

P
U

T

SQ
R

A

B

3
O.g



C D

3O.g

N

M

O
40o

QP

R

40o
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(c)   K`~= ~=#`= 

[= H` =#=Q L#
~O_ K`~= ~=#=.

WH_,  ABCD  K`~ [= = PQRS K`~ [= _=,
`  ABCD K`~=  /  PQRS K`~=

(d)  =$`= ~=#`=
XH "~= Hey# ~O_ =$`= 

~=#=.

Wz# @=,  C1   =$` "~= =  C2 =$` "~= 
`   =$`= C1 /  =$`= C2

 <Q ~=#`= `H# ^ =# u[= ~=#`=# 
QiOz `H"xOk H^? 

HOk ~O_ u[=# Q=xOK=. 

 TABC x  TPQR  J#Q A xP #, B x Q # =i C x R # LO_#@ 
XH ^x XH\ LOz#K, "\ j~=, [=, H}= XH ^xx XH\ Yz`=Q 
H"#. 

O|Ok` Q=# =#= W [` ~K=K#. 
J#~ j~= J#~ [= J#~ H}=

A P* AB = PQ A P+ +=

B Q* BC = QR B Q+ +=

C R* CA = RP C R+ +=

H @=# J@=H wz KH P^~OQ ~O_ 
=HQ K=. g\ #O_ h"q J~= KHO\q.
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3.3.2. u[= ~=#`=
XH u[=x =_ [=, =_ H}= =~Q, =~H u[=x 

=_ [= =_ H}= =#=Q L#K "\x ~=# u[= JO^~.
Q=xH: ~O_ u[= =^ ~=#` x==#, "\ j~= =Y H==Q 
"=#. 

TABC /  TPQR, J~#, ~=#`=#   TBAC /  TQPR,  TCBA /  TRQP 
W qq^ ~H=Q "=K#. g\x u (Anti clock wise) _ "=K#. .

3.3.3. u[= ~=#`=# x==
~O_ u[= ~=#"#, "\ 6 J#~ Q= [` (3 [= [`, 

3 H}= [`) =#= Jx =# `#.
J~` Hx O^~= ~O_ u[= ~=#=? H^?Jx `H#@ 

P u[= =_ Q= ije K#. g\< `=K#=Q W=_O [iy#k.  

J@=O\ =^~"# <Q `=K#= qq^ 
J#~ Q=, ~` [`~K|_ L#q. D =K#= 
u[= ~=# QiOK@ =# LQ_#.  

‘S’ J##k [=#, ‘A’ J##k H}=#, ‘R’ J##k 
O|H}=#, ‘H’ J##k H~=# zOz#, `=K#=#,
HOk q^=Q "=K#. 

(i) ... (SSS)  `=K#=  (ii) .H.. (SAS) `=K#=  
 (iii) H..H. (ASA) `=K#=  (iv) O|.H.. (RHS)  `=K#=

(i) . `=K#= ([=[=[= `=K#=)
XH u[=x =_ [= =~Q, =~H u[=x =_ [= 

=#"# "\x ~=# u[= JO^~.

` =K#O: x~}
H~## `= Jx
JOwHiOK@  gQ 
Hx ^~} ^~=.

A

B C

P

Q R
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ABC =i PQR  ~O_ u[=#, 
AB = PQ, BC = QR =i CA= RP.
ABCT  x > ~ QiOz, ^xx PQRT   LOz#, 

J#Q  AB # PQ , BC # QR =i AC # PR LO_#@ H LOK=.
AB = PQ  &  P # A LO_# Q # B LO_#.
J^q^OQ BC = QR &  R # C LO_#.
W_, ~O_ u[= XH^xx XH\ iQ H L#q. 

` ABC PQR/D D

WH_  AB PQ , BC QR , CA RP= = =  Jx Q=xOK=.     

nx< PQ
AB

QR
BC

RP
CA 1= = =  Jx "=K#.

L^~} 3.7
HOk @=, Wz# u[= ... ` =K#O ^~ ~ =#= 

JQ<?   `=.

^#
PQRT =i XYZT   [=# =.

PQ =  XY  = 5 O.g.,  QR = YZ = 4.5 O.g. =i  RP = ZX =  3 O.g..
PQRT # XYZT   LOK=.

P # X # Q # Y # R # Z # LOz# PQRT , XYZT  # iQ PHqOK#.
PQR XYZ` /D D  (... ^~).

L^~} 3.8
H@O PQSR XH =O`~ K`~[=.PQ =4.3 

O.g. PR = 2.5 O.g. J~#TPQR = TPSR JQ<?
^#

TPQR =i TPSR   ~O_ u[=#,  PQ = SR = 4.3 O.g  =i, 
PR =QS  =  2.5 O.g. PR = PR  (L=_ [=)

    PQR RSP` /D D  (...)
   PQR PSR` _D D  (3RSP =i 3PSR  "~ H== L#q)

x+u '1 H =#= 
Hx_ U=Q#?
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(ii)  H ` =K#=
XH u[=x U"x ~O_ [= =i "\ =^ H}= =iH 

u[=x U"# ~O_ [= =i "\ =^ H}=# =#"#,   P  u[= 
~=#=. 

ABCD  =i PQRD  J#  ~O_ u[=# =#= fHO^=. "\    
AB = PQ, AC = PR =i "\ =^H}=  BAC= "\ =^H}O  QPR.  ABCD  x 
> ~#O^ wz, PQRD   AB # PQ # AC # PR  # LO_#@ O^~K=. 

B j~= Q j~=#,C j~= R j~=#, BC [= QR [=# iQ 
i=#.

ABC` D ,  PQRD   Yz`=Q H"|_#k.  
H=#  ABC PQR/D D

(iii)  HH ` =K#O (H}=[=H}=) 
 XH u[= H ~O_ H}= =i XH [=, =~H u[=#O^e ~O_ 

H}= =i J#~ [=# =#"# P ~O_ u[= ~=#=. 

ABCD  =i PQRD  J# u[=# fH#=. 
WH_ BC QR, B Q, C R+ + + += = =

XH^x XH\ O^~K ^u ABC+ , PQR+  # BCA+  , QRP+   iQ 
O^~K|_#.

WC_ B j~= Q j~=#, C j~= R 
j~=# LO_#. H=# A j~=, P j~= # 
LO_#. 

ABC` D  , PQRD   iQ i~#k. 
H=# ABC PQR/D D .

u[= ~=#=, H=#, qye# 
Q= _ =#=.
  (i.e.) AB = PQ, AC = PR =i A P+ +=

A

B C

P

Q R

A

B C

P

Q R

HuiOz# Hy` =H 
^~ HOk `=K#=# 
x~OK=.
Z)  `=K#=.
a) HH `=K#=.
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zOK@: ~=# u[=x J#~ [= ~==. nx< =Q 
c.p.c.t.c. Jx "=. WH =O^ = ^# D OH`=# Ly=. 

L^~} 3.9
AB =i CD  'O =^ =k YO_# KH#K#q. 
AC = BD Jx x~OK=.
^#
^`O= : AB, CD  =^aO^= 'O.

 AO OB` =  =i CO OD= .
~O= : AC BD=   
x~} :      TAOC  =i  TBOD  ~O_ u[= J#H#=. 

AO OB=    (^`O=)
CO OD=    (^`O=)
AOC BOD+ +=   (j~a=Y H}=)
AOC BODT/T   (H =}=)
AC BD=     (c.p.c.t.c.)

L^~} 3.10
H@= DABD  =i CABD    XH 

P^~= AB  L#q. DAB CAB/D D  Jx x~OK=. 
^#
TDAB  =i  TCAB u[=# fH#=. 

DAB+  = 35 20 55=+c c c = CBA+  (W=|_#k)
DBA+  = CAB+  = 20c            (W=|_#k)

 AB ~O_ u[= L=_ [=. 
DBA CAB` /D D  (H..H =}=)

H~=
H~= J#Q J~= Uq\ h `? 
'H~= J##k O|H} u[=# O|OkOz# XH ^=.

ABC  O| H} u[=# fH#=. B+  XH O|H}=. O|H}=# 
Z^~Q## [=# H~= JO^~. WH_ AC XH H~=.

A

D

B

C

O

@= 3.13

A

B C A

BC

A

B

C

H~=

H~=

H~=
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(iv)  O|H}H (O|H}=H~=[=)
XH O|H} u[=x H~=, XH [=, =~H O|H} u[=x H~= 

=i [=# =#"#, P ~O_ u[=# ~=#= JO^~. 

 ABCD , DEFD   ~O_ u[= J#Hx#,  WH_  B E 90o+ += =

H~= AC = H~= DF  (^`OO)
[= AB = [= DE   (^`OO)

XH ^x XH\ O^~K ^u ABC DEF/D D   ~=#= Jx 
Q=xOKQ=.

3.3.4 ~=# u[= Jx KC@ Kx (not sufficient) x==. 

(i)  HHH (H}=H}=H}=)

~O_ u[= ~=#= Jx KC@ D =}= K^. ZO^? 
HOk u[= #O_ =#= H~}= H#QO^=. 

 @=,
A P+ += , B Q+ +=  =i C R+ +=

J~` ABCD , PQRD  HO> z#kQ L#k. 
`  ABCD  x PQRD   LOz# Jk iQ H|_^.  ABC PQR` _D D . 

(ii)  H ([=[=H}=) 
 =#= XH q+=# W q=i=.
ABCD   B 50°+ = , AB = 4.7  O.g. =i AC = 4 O.g. H` LO_#@ 

u[=# xiOK=. BC x X =~ _yOK=. A HO^=Q AC"~= 4O.g. 
` XH K= w=. Wk BX #, C =i D  =^ YO_OK#.  

A

B C

D

E F



93

~MQ}`=
Q}`G=
AD`  _ 4O.g.[aAC =i AD  

  XH =$` "~=]
       ABCD , ABDD  J# ~O_ u[= #O_  

  B+  L=_ H}=.
AB L=_ [=  
=i AC=AD  =4 O.g.  (x~}=)
DABC  AC [=, AB [=            

=i B+ , DABD   AD [=, AB [=, B+   =~Q ~=#=. J~` 
BC,  BD  =#=H^. 

ABC ABD` _D D . 
L^~} 3.11
XH u[=x =# [= Z^~QQ H}= =#= Jx x~OK=. 

^#  
^`O= : ABC u[=  AB = AC.
~O= : AB H Ja=Y H}==AC H Ja=Y H}= 

(i.e.) C B+ += .
x~}= : BCH AD J< O|=# w=. 

 ADB` +   = ADC+   = 90c
x~}:
DABD  =i DACD ~O_ u[= #O_,  

AD L=_ [=. 
AB = AC   [ ABC3  XH =k[ u[=]
ADB+  = ADC+  = 90c [ x~}=]
ADB ADC` /D D   [O|H =K#=]

           H=# ABD+  = ACD+   [ c.p.c.t.c]
(H) ABC+   = ACB+ .

B+  = C+ .  x~OK|_#k.
nxx =k[ u[ ^O`= JO^~.

L^~} 3.12
XH u[=x =# H}= Z^~Q Q [= =#= Jx x~OK=.
^#  
^`O= : ABCD  #O^ B C+ += .
~O= : AB = AC.
x~}=  : BC H AD J< O|=# w=

A

B CD
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x~}:
 ADB+  = ADC+  = 90° [x~}=]
 B+  = C+  [^`O=]
AD   L=_ [=
                    ADB ADC` /D D    (H.H.. =K#=)
JO^=#, AB = AC.                  [ c.p.c.t.c]
H=# XH u[= =# H}= Z^~Q Q [= =#=. 
Wk =k[ u[ ^O`=# q~=.

L^~} 3.13
Wz# @=#O^  AB = AD  =i BAC DAC+ += .  ABC ADC?T/T JQ<?
J~#K, "x J#~ Q= qye# [`# `=. 
^#
 ABCT  =i ADCT , O^ AC L=_ [=
 BAC+  = DAC+    [^`O=]
 AB = AD        [^`O=]
 ABC ADC` T T/     [.H. =K#=]
qye# J#~ Q= [` 
BC DC= , ABC ADC+ += , ACB ACD+ += . [by c.p.c.t.c]

L^~} 3.14
PQRD  XH =k[ u[=. PQ = PR,  QP  ‘S’ =~ _yOK|_#k. =i 

PT, H}= Q U~_# 2x° H}=# =kYO_# KK#k. J~# Q xo+ =  
=i PT QR<  Jx x~OK=.

^#
^`O=: PQRD   XH =k[ u[=  PQ = PR .
 x~}  : H}= SPR+  # PT =kYO_#= KK#k.                                   

 H=#  SPT+  = TPR+  = xc.
                 Q` +  = R+ . [=k[ u[ q~=]
JO`HO_, U u[=<<
H}= =  JO`~a=Y H}= "`=Jx =# `
PQRD  #O^, H}= SPR+  = PQR PRQ+ ++

 2xc= Q R+ ++

         = Q Q+ ++  
                              x2 o  = 2 Q+     
                                xo  = Q+

    H=# xQ o+ = .

40o

40o

B

A

D

C

S

TP

Q R

xo

xo

A

B CD
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 PT QR<  Jx x~OK@, 
PT , QR ~Y u~QY SQK YO_OK|_K#k  SPT+ =x°.
 xQ o+ =  Jx =#= =O^ x~OK=.
H=# SPT+  =i PQR+   J#~H}=.  
 `   PT QR<

J= 3.2
 1. ~# ["|# zOK=.

 (i) XYZD , J# =k[ u[= #O^ XY = YZ J~#, HOk "x U H}= 
=#=?

        (A) +X  =i +Y      (B) +Y =i +Z  
 (C) +Z =i +X  (D) +X +Y =i+Z 

 (ii) ABCD =i DEF, B E, AB DE, BC EF+ +D = = = . D ~O_ u[= 
............ =K#= ^~ ~=#= JQ#.

 (A) ..   (B) H.H.H (C) .H. (D) H..H

 (iii) XH `= #O^Q ~O_ z`= ~=#=x KC@ .....Hey LO_=#. 
 (A) XH H`                                 (B) XH ~= 
 (C) XH ~= =i XH H` (D) XH H`, "~ ~=

 (iv) ABC u[= #O^  A 60o+ =  , AB = AC, J~# ABC XH  ------ u[=. 
 (A) XH O|H} (B) XH = [ (C) XH =k[   (D) XH q+=[      
    (v) ABC u[= #O^ A 90+ = c J~# H~= ................
 (A) AB (B)BC (C) CA (D) UnH^.

 (vi) PQRD  #O^ PQ , PR  =^ U~_H}=
 (A) P+  (B) Q+  
 (C) R+  (D) UnH^.
  (vii) H@=#O^ x° q= ----------
 (A) 80o  (B) 100o  
 (C) 120o  (D) 200o

 2. @= ABC u[= #O^        3. @=#O^ x° # H#Q#=.  
AB=AC J~# x° =i y° # 
H#Q#=.  

A

CB E
x+480x0x0

y0

A

B D

C

O

xO

40O
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A

B

R

P

QCS

Q R

P

40O

70O
xO

A B C

D

zo

300

xo

yo

A B D E

C

F

x0

A EB

F

CD

A

B

D

CE

P O

4. HOk @=#O^ PQRD  =i SQRD

 =k[ u[= J~# x° 
H#Q#=. 

 5. HOk @=#O^ BR = PC 
ACB QRP+ +=  =i AB PQ< . 

J~# AC= QR Jx x~OK=.

6. HOk @=#O^ AB = BC = CD, 
A xo+ = . J~# DCF 3 A+ +=  Jx 

x~OK=.

 7.  HOk @= #O^ AB = BD,                          
BC=DC =i DAC 30o+ =  
J~# x°, y°, z° # H#Q#=.

8.   HOk @=#O^ ABCD XH 
=O`~ K`~[=. AB, E =~ 
_yOK|_#k H=# AB = BE,  AD, F 
=~  _yOK|_#k. H=# AD=DF. 
FDC CBE/D D  Jx x~OK=.

9. HOk @=#O ̂ ABCD  x ABC+

H}=# BO =kYO_#KK#k. 
BO # P aO ̂= H ̂. P #O_ BA 
=i BC  wz# O|= 
=#= Jx x~OK=.

10. PHO ZQ~K# ~` "# 
q=#= L=_ [= Q ~O_ 
u[=Q HxOKK#q. SQ 
=i SR  =^aO^= T, =i 
SR= RQ  J~# SRT QRT3 3/  Jx   
x~OK=.



97

~MQ}`=
Q}`G=

 Ä XH u[=x =_ H}= "`= 180°.

 Ä XH u[=x [=# _yOz#_ U~_ H}= ^x ~O_ 
JO`~a=Y H}= "`=# =#=Q#. 

 Ä u[=x U^x ~O_ [= "`= =_= [=HO> ^kQ 
LO_#.

 Ä XH `=x ~O_ @=, XH ^x XH\ O^~z#_ 
iQ i~#K "\x ~=# @= (Congruent)  JO\~.                             
nxx “/”  Q~K Qi~.    

 Ä XH u[=x =_ [=, =_ H}=, =~H u[=x 
=_ [=, =_ H}= =#"#, P u[=# ~=# 
u[= JO\~. 

 Ä ... ` =K#= : XH u[=x =_ [=, =~Q =~H 
u[=x =_ [= =#"# P u[=# ~=#= 
JO\~. 

 Ä .H.. ` =K#= : XH u[=x ~O_ [= "\ =^H}=, 
=~Q =~H u[=x ~O_ [= "\ =^ H}=# =#"#, 
P u[=# ~=#= JO^~. 

 Ä HH ` =K#=: XH u[=x ~O_ H}= XH [= 
=~Q, =~H u[=x ~O_ H}=, XH [=# =#"#, P 
u[= ~=#=. 

 Ä O|H ` =K#=: XH O|H} u[= H~=, XH [= 
=~Q =~H O|H} u[= H~=, XH [=# =#"# P 
u[= ~=#=. .
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Q}` O H$`=
~=#= =Y`=

 q^~~!
          ~=#`= J< =## =# x` rq`= K q+= 

Ly<=. =# WO\ LyOK ''~O_ ` ^~= ~O_ ` 
~=#=Q LO_#. H ~H XH ^x HH\ ~=#=Q LO_#. D q^OQ 
K L^~} KQ=. 
     PH= Zy~ , u*H~O ~Ok ZQ~#. 

=O^Q Zy~ H ^~ XH =^Q`= wz#K h= ~ 
=#`=# K_Q=. P ~ =#`= H ~#K, P 
=~ z=~Q =K  ~`= H~, ZQ~ *=.
      W_, H$u#, h x[ rq`=# K_Q ~=# 

~=# QiOK=.



4.1 iK=

~ H= Dl ̀ = ~M Q}`= H Q`H <}=# 
"i ^H x~}=#, i=}=# HK@# LyOz<~. 
"i <QiH` _ Q`H ~M Q}`=# LyOz<~. J<H 
Q x~}=# "~ H|^ =i =$` dx =` xiOz<~. 

Q}` = H `e Y XH\ ~M Q}`=. ~M Q}`=, 
^O` ~M Q}`= =i Q`H ~M Q}`=Q =sHiO|_#. ~M 
Q}` ^O`=# KKQ w|_# @= H x~} H==` 
^O` ~M Q}`= q=iOK|_#. ~M Q}` LH~}=# LyOz 
i# @=# wz "\ x~} H==` Q`H ~M Q}`= 
q=iOK|_#. 

Hx =` ~M z`= x~}=, ̂ ~= =i "\ "=# 
H#Q# `=# HOk `~Q` <~Hx <=. D Q=#O^ 
Hx `H =` ~MQ}` z`=# ~MQ}` iH~=# LyOz 
xiOK@# <~H<^=. 

4Q`H ~MQ}`=

4.1 iK=

4.2 K`~[=   

4.3 =O| 
K`~[=

4.4 =O`~ 
K`~[=

Q
[H. 1777-1855]

Q XH [~< 
Q}̀  "̀ . 

Q ̀# k_= 
= = p 

l (p [=Q 
|l) # 
xiOK@# 
ijeOK#. 
WO ̂ p XH 

̂ }OH=Q#. 
J\ p = 3  

=i p= 5 # 
= ̀=  ̂"#k. 

= p l 
xiOK|_#x# p 
XH ̂ <OH= 

''~"\ OY (i.e.)                      
p = 22n + 1 J ̂ 
q ̂=Q ^x 

q~= _ Jx 
H#Qx#k Q 

JQ#.
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4.2 K`~[=
4.2.1  iK= 

K`~[=, K`~[= H ^~=# 
Qi 7= `~Qu <~Hx<=. "\x XH 
i Q~ `KH#=. 

@= 4.1  A, B, C, D J# aO^= 
XH `= J=i#q. U =_ aO^= XH 
~Y =.
           AB, BC, CD, DA  j~= =^ =`= 
YO_OK H##. K`~[= <Q [=Q 
=` @= Jx <~Hx <=. K`~[= 
H <Q H}= "`= 360° Jx =# `e#. 

<Q ~M YO_=K =|_# =` @=# K`~[= JO^=. 
,AB AD^ h, AB,BC^ h, BC,CD^ h, ,CD DA^ h J##q P# [=.  AC , BD  

 H~= JQ#. 
 K`~[= ABCD  EA, EB, EC =i ED  (H EDAB, EABC, EBCD, 
ECDA)  H}= JQ#. 

H}= "`=  EA + EB + EC + ED = 360°
Q=xH : (i) K`~[=# KH=Q ABCD H BCDA Jx ~#=K#.  
 (ii) K`~=, n~ K`~=, = K`~[=, =O`~ 

K`~[=, =O| K`~[= J##q _ K`~[=Q#. 
 (iii) XH K`~[=#O^ <Q j~=, <Q [=, <Q 

H}= =i ~O_ H~= LO_#. 

4.2.2 K`~[ "=
ABCD J# K`~[=  BD XH H~= 

JQ#.
AE  =i FC  J##q j~= A =i C 

#O_ H~= BD  # w|_# O|=.
@= 4.2 
K`~= ABCD H "=
          =3ABD H "=+3BCD H "=.

 =  2
1 BD AE# # +  2

1 BD CF# #

 =  2
1 BD AE CF# # +^ h = 

2
1  × d × (h1 + h2) K. =}

@= 4.1

@= 4.2
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WH_ BD ,d=  AE h1=  =i  CF h2= .
K`~[ "=##k Z^\ j~= #O_ H~=# w|_ O|>` _H 

"`= H~= J~ Q}H |=Q#. 
A = 1

2
 d (h1 + h2) K^~ =}= WH_ ‘d’ J##k H~=,‘h1’=i h2 J##k 

Z^\ j~= #O_ H~=# w|_# O|>`Q#. 

Hy`=# =_K q^#= ^~ A=
2
1  d (h1 + h2)# iK_=

4.2.3  K`~[ x~}=
K`~[ x~}=# Qi <~H<^=. 
K`~[=# xiOK@ W=|_# q=~= #O_ =O^Q u[=# xiOz 

^ <= j~=# H#Q#=K#. u[=# xiOK@ =_ `O` H` 
J=~=. <= j~=# QiOK@ WOH# ~O_ H` J=~=. J#Q K`~[=# 
xiOK@ S^ `O` H` J=~=. 

HOk W=|_# q^=Q H` Wz#, XH K`~[=# xiOK=K#. 
 (i) <Q [= =i XH H~=. 
 (ii) <Q [= =i XH H}=
 (iii) =_ [=, XH H~= =i XH H}=
 (iv) =_ [= =i ~O_ H}=
 (v) ~O_ [= =i =_ H}=

4.2.4 W=|_# <Q [= =i XH H~=` K`~[=# xiOK@
L^~} 4.1

HOk H`` ABCD J# K`~[=# xiOz ^x 
"=# H#Q#=.  AB = 4 O.g., BC = 6 O.g.,        
CD = 5.6 O.g., DA = 5 O.g. =i AC = 8 O.g. 

^#
W=|_#k: AB = 4 O.g., BC = 6 O.g., CD = 5.6 O.g. 

          DA = 5  O.g. =i  AC = 8  O.g..
K`~[ x~}= 

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=
^  2 : AB = 4 O.g. ~M YO_=# w=.
^  3 : A =i B # HO^=Q fHx 8 O.g. 6 O.g. "~=` 

~O_ K=# w=. Jq C =^ YO_OKH##. 

@= 4.3
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@= 4.4
^  4 : AC  =i  BC  # w=.
^  5 : A =i C # HO^=Q fHx 5 O.g., 5.6 O.g. "~=` 

~O_ K=# w=, Jq D =^ YO_OKH##. 
^  6 : AD  =i CD  # w=.

 ABCD H=# K`~[=.
^  7 :  B #O_ BE  =  AC =i D #O_ DF  =  AC   # w=. "\ 

H _=# H==. BE = h1 =3 O.g.,  DF = h2 =3.5 O.g.
 AC = d = 8 O.g.

"=# HOK@
K`~[= ABCD  d =  8 O.g., h1 =3 O.g. =i h2 =3.5 O.g..

 K`~[= ABCD H "= = 
2
1  d h h

1 2+^ h

.
2
1 8 3 3 5= +^ ^h h

.
2
1 8 6 5# #=

= 26  O.g2.
4.2.5 W=|_# <Q [= =i XH H}=` K`~[=# xiOK@

L^~} 4.2
AB=6 O.g., BC=4 O.g., CD=5 O.g., DA= 4.5 O.g.,  EABC = 100° J# 

H`` K`~[= ABCD xiOz "x "=# H#Q#=. 
^#
W=|_#q:
AB = 6 O.g., BC = 4 O.g.,CD = 5 O.g., DA = 4.5 O.g.   EABC = 100°.

K`~[ x~}=
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K`~[ x~}=

@= 4.6
x~} H==

^ 1 : z` @=# wz Wz# H`# QiOK=.
^ 2 : BC = 4 O.g. ~M YO_=# w=.
^ 3 : BC  g^Q B =^ ECBX = 100° LO_#@Q H}=# QiOK=.
^ 4 : B  # HO^=Q fHx 6 O.g. "~=` XH K=# w=. 

Wk BC   # A =^ YO_OK#. 
^ 5 : C =i A # HO^=Q fHx 5 O.g. =i 4.5O.g. 

"~=` ~O_ K=# w=. Jq D =^ YO_OKH##. 
^ 6 : CD  =i AD  # w=.

 ABCD H=# K`~[=
^ 7 :  B #O_ BF  =  AC   =i D #O_ DE  =  AC   # w= BF,   DE 

 _=# H==. 
  BF = h1 =3 O.g.,  DE = h2 =2.7 O.g.,  AC = d = 7.8 O.g..

"=# HOK@
K`~[= ABCD,  d =  7.8 O.g., h

1=  3 O.g. , h
2=  2.7 O.g..

K`~[= ABCD H "= 
2
1=  d (h 1 + h2)

  . .
2
1 7 8 3 2 7= +^ ^h h

  = 7.8 .
2
1 5 7# #

  =22.23 O.g 2 .

@= 4.5
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4.2.6 W=|_# =_ [=, XH H~= =i XH H}=` K̀ ~[=# xiOK@
L^~} 4.3

PQ = 4 O.g., QR = 6 O.g., PR = 7 O.g., PS = 5 O.g.  , EPQS = 40° 
H`` K`~[= PQRS xiOz ^x "=# H#Q#=. 

^#
W=|_#q: PQ = 4 O.g., QR = 6 O.g., PR= 7 O.g.,

 PS= 5 O.g. =i  EPQS = 40°.
K`~[ x~}=

@= 4.8

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=. 
^  2 : PQ =  4 O.g.  ~M YO_=# w=
^  3 : P =i Q # HO^=Q fHx 7 O.g. =i 6 O.g. 

"~=` ~O_ K=# w=. Jq R =^ YO_OKH<#. 
^  4 : PR  =i QR  # w= 

^  5 : PQ  g^Q Q =^ PQT = 40 0 . LO_#@Q H}=# w=.  
^  6 : P # HO^=Q fHx 5 O.g. "~=` XH K=# w=. 

Wk QT  # S =^ YO_OK#.  
^  7 : PS  w=. H=# K`~[= PQRS JQ#.   

^  8 : Q #O_ QX  =  PR =i S #O_ SY  =  PR # w= QX, SY  
_=# H==.     QX = h1 =3.1 O.g., SY = h2 =3.9 O.g.
PR = d = 7 O.g. 

@= 4.7
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"=# HOK@
K`~[= PQRS  , d =  7 O.g. , h1 =  3.1 O.g. , h2 =  3.9 O.g.

K`~[= PQRS H "= 2
1=  d (h 1 + h2)

. .2
1 7 3 1 3 9= +^ ^h h 

7 72
1
# #=

=  24.5 O.g2.

4.2.7 W=|_# =_ [= =i ~O_ H}=` K`~[=# xiOK@
L^~} 4.4

AB =  6.5 O.g., AD = 5 O.g., CD = 5 O.g., EBAC = 40° =i 
EABC = 50° H`` K`~[= ABCD  xiOz ^x "=# H#Q#=.

^#
W=|_#q:
 AB =  6.5 O.g. , AD = 5 O.g. , CD = 5 O.g. ,
 EBAC = 40° =i EABC = 50°.

K`~[ x~}=

@= 4.10

x~} H==
^  1 : z`@=# wz Wz# H`# QiOK=.
^  2 : AB .6 5= O.g. ~M YO_=# w=.
^  3 : AB  g^Q A =^ EBAX =40° =i AB g^Q B =^ EABY =50° 

LO_#@ H}= QiOz# Jq C =^ YO_OKH##. 

@= 4.9



106

J^= 4

106

Q}
`
G
=

^  4 : A =i C # HO^=Q fHx 5 O.g. =i 5 O.g. 
"~=` ~O_ K=# w=. Jq D =^ YO_OKH##. 

^  5 : AD  =i CD  # w=
 ABCD H=# K`~[= JQ#.

^  6 : D #O_ DE  =  AC    =i B #O_ BC  =  AC   # w=. BC, 
DE H`# H==.  
BC = h1 =4.2 O.g. , DE = h2 =4.3 O.g.  AC = d = 5 O.g. 

"=# HOK@
K`~[= ABCD  d = 5 O.g., BC = h1 = 4.2 O.g. , h2 =  4.3 O.g.

K`~[= ABCD  H "= d h h2
1

1 2= +^ h

. .2
1 5 4 2 4 3= +^ ^h h

.
2
1 5 8 5# #=  = 21.25 O.g2.

4.2.8 W=|_# ~O_ [= =i =_ H}=` K`~[=# xiOK@
L^~} 4.5
AB = 6 O.g., AD = 6 O.g., EABD = 45°, E BDC = 40° =i E DBC = 40° 

H`Q K`~[= ABCD  xiOz ^x "=# H#Q#=.
^#
W=|_#k: AB = 6 O.g., AD = 6 O.g.,  
EABD=45°, EBDC = 40° =i EDBC = 40°.

K`~[ x~}=

@= 4.12

@= 4.11
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x~} H==
^  1 : z`@=# wz Wz# H`# QiOK=.
^  2 : AB = 6 O.g. ~M YO_=# w=.
^  3 : AB  g^Q B =^ EABX = 45 0  LO_#@ H}=# QiOK=.
^  4 : A # HO^=Q 6 O.g. "~=` XH K= w=. Wk BX   # 

D =^ YO_OK#. 
^  5 : AD  w=.
^  6 : BD  g^Q B =^ EDBY =40 0 LO_#@ H}= QiOK=.
^  7 : BD  g^Q D =^ EBDZ =40 0  LO_#@ H}= QiOK=.
^  8 : BY  =i DZ , C =^ YO_OKH##.

 ABCD H=# K`~[=
^  9 : A #O_ AE  =  BD    =i C #O_ CF  =  BD # w=. AE, 

CF _=# H==. 
AE = h1 =  4.2 O.g., CF = h2 =3.8 O.g.  , BD = d = 8.5 O.g.

"=# HOK@
K`~[= ABCD    d =  8.5 O.g., h1=  4.2 O.g.  =i  h2=  3.8 O.g. 

K`~[= ABCD H "= 2
1=  d ( h1 + h2 )

. . .2
1 8 5 4 2 3 8= +^ ^h h

8.5 82
1
# #=   =  34 O.g.2.

J= 4.1
  HOk H ̀` K̀ ~[=# xiOz "\ "=# H#Q#=.

1. AB = 5 O.g, BC = 6 O.g, CD = 4 O.g., DA= 5.5 O.g. AC = 7 O.g.
2. AB = 7 O.g., BC = 6.5 O.g, AC = 8 O.g, CD= 6 O.g. DA = 4.5O.g.
3. AB = 8 O.g, BC = 6.8  O.g, CD = 6  O.g, AD= 6.4  O.g,E B = 50°.
4. AB = 6  O.g, BC = 7  O.g, AD = 6  O.g, CD= 5  O.g, E BAC = 45°.
5. AB = 5.5 O.g, BC = 6.5 O.g, BD = 7  O.g, AD= 5  O.g,E BAC= 50°.
6. AB = 7O.g, BC = 5O.g, AC = 6O.g, CD= 4O.g, , EACD = 45°.
7. AB = 5.5O.g, BC = 4.5O.g, AC = 6.5O.g, E CAD = 80° ,EACD = 40°.
8. AB = 5O.g, BD = 7O.g, BC = 4O.g, E BAD = 100°, E DBC = 60.
9. AB = 4O.g, AC = 8O.g, EABC = 100°, EABD = 50°, E CAD = 40°.

10. AB = 6O.g, BC = 6O.g, E BAC = 50°, EACD = 30° , E CAD = 100°.
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4.3  =O| K`~[= (Trapezium)

4.3.1  iK=
`H K`~[=Q =O| K`~[= =i =k K`~[=# 

Qi 7= ̀ ~Qu <~Hx <=. "\ H ̂ ~=# Qi _ <~Hx<=. 
=O| K`~[= H x~K#= =i "\ ^~=# Q~ `KH#=. 

 XH [` Z^\ [= =O`~=Q #O_ K`~[=# =O| K`~[= 
Jx JO^~. 

4.3.2 =O| K`~[ "=
=O| K`~[= EASY # fH#=. 

@= 4.13

# W=|_# =O| K`~[= YA # H~=Q w@ ^~ ~O_ 
u[=Q qlOK=K#.   

XH u[=# P^~= EA  ( EA = a =}=) 

=iH u[=# P^~= YS  ( YS = b =}= )

| |EA YS    Jx =# `e#
YF HA h= =  =}= 

3  EAY H "=  2
1  ah. K.. 3  YAS  H "= 2

1  bh K..

=O| K`~[= H "= 
= 3  EAY H "= + 3  YAS H "=

2
1=  ah + 2

1  bh

= 2
1  h (a + b) K..

= 2
1  × Z` × (=O`~ [= "`=) K..

=O| K`~[= H "=  
A = 12  h (a + b) K.. WH_ ‘a’ =i ‘b’ J##k =O`~ [= _=. ‘h’ 

J##k =O`~ [= =^Q O| ^~=Q#.
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4.3.3 =O| K`~[=# xiOK@
^~}=Q =O| K`~[=# xiOK#_, =O`~ [=x _"# 

[=# P^~=Q KHx, W=|_# H`` ^x g^ u[=# xiOK^=. J#Q
u[=, ~O_ =O`~ [= =^ J=iO_#. u[= H P^~=# 
Z^~Q J=i# j~=, =O| K`~[= H P^~ [=# Z^~Q ## 
=O`~ [=#O^ J=i#k. j~=#O_ P^~=# =O`~=Q XH ~Y# 
wK^=. =O| K`~[= H <= j~= D ~M YO_= #O^ J=i#k. 
W=|_# H`x  `H# H` ^~ <= j~= QiOK|_K#k, ^ H=# 
j~=# H@ =# =#= =O| K`~[=# O^^=. 

=O| K`~[=# xiOK@ <Q `O` H` H=#. 
HO^ W=|_# =K~=# LyOz =O| K`~[=# xiOK@: 
 (i) =_ [= =i XH H~= 
 (ii) =_ [= =i XH H}= 
  (iii) ~O_ [= =i ~O_ H}= 
   (iv) <Q [=

4.3.4 W=|_# =_ [= =i XH H~=` =O| K`~[=# xiOK@
L^~} 4.6

AB , DC   =O`~= AB = 10 O.g,    
BC = 5 O.g, AC = 8 O.g, CD = 6 O.g. H`` 
=O| K`~[= ABCD  xiOz "\ "=# 
H#Q#=. 

^#
W=|_#k:
AB  , DC   =O`~= AB = 10 O.g,  
BC = 5 O.g, AC = 8 O.g,CD=6O.g.

=O| K`~[ x~}= 

@=  6.15

@= 4.14

4.15
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x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=. 
^  2 : AB = 10  O.g.  ~M YO_=# w=.
^  3 : A =i B HO^=Q fHx ~O_ K=# w=. Jq C =^ 

YO_OKH##. 
^  4 : AC  =i BC  # w=.
^  5 :  BA   =O`~=Q CX # w=.

^  6 : C # HO^=Q fHx 6 O.g. "~=` w# Jk CX  # D =^ 
YO_OK#. 

^  7 : AD  w=. ABCD H=# =O| K`~[=Q#.  

^  8 : C  #O_ CE=AB # wz CE H _=# H==.  
   CE = h = 4 O.g.
  AB = a = 10 O.g, DC = b = 6 O.g.

"=# HOK@
=O| K`~[= ABCD , a = 10 O.g, b = 6 O.g =i  h = 4 O.g.

=O| K`~[= ABCD H "= 2
1=  h (a + b)

       2
1 4 10 6= +^ ^h h

       4 12
1 6# #=

       =  32 O.g2.

4.3.5  W=|_# =_ [= =i XH H}=` =O| K̀ ~[=# xiOK@
L^~} 4.7

 PQ , SR   =O`~= PQ = 8 O.g EPQR = 70°, QR = 6 O.g =i                 
PS = 6 O.g. H`` =O`~ K`~[=# xiOz "\ "= H#Q#=. 
 ^#

W=|_#q:
PQ , SR   =O`~= PQ = 8 O.g, EPQR = 70°,
QR = 6 O.g =i PS = 6 O.g.

                                                                                                    @= 4.16
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=O| K`~[ x~}= 

@= 4.17

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : PQ = 8 O.g. ~M YO_=# w=. 
^  3 : PQ   g^Q Q =^ EPQX = 70° LO_#@ H}= w=. 
^  4 : Q # HO^=Q 6 O.g. "~=` K= w=. Jk QX   # R 

=^ YO_OK#.
^  5 : RY  # QP  =O`~=Q w=.
^  6 : P # HO^=Q 6 O.g. "~=` K= w=. Jk RY # S 

=^ YO_OK#.
^  7 : PS  w=.  PQRS H=# =O| K`~[=.
^  8 : S #O_ ST=PQ  # w=. ST H _=# H==.
  ST = h = 5.6 O.g,  RS = b = 3.9 O.g. PQ = a = 8 O.g.

"=# HOK@
 =O| K`~[= PQRS a = 8 O.g, b = 3.9 O.g =i h = 5.6 O.g.
=O| K`~[= PQRS H "= a b2

1 h= +^ h

       . .2
1 5 6 8 3 9= +^ ^h h

       5. 1 .2
1 6 1 9# #=

       = 33.32 O.g2.
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4.3.6. W=|_# ~O_[= =i ~O_ H}=` =O| K̀ ~[=# xiOK@
L^~} 4.8

AB  , DC =O`~=. AB = 7 O.g, BC = 6 O.g, EBAD = 80° =i 
EABC = 70° H`` =O`~ K`~[=# xiOz "x "= H#Q#= 

^#
W=|_#k:
AB  , DC   =O`~=. AB = 7 O.g,
 BC = 6 O.g, EBAD = 80° =i EABC = 70°.

=O| K`~[ x~}= 

@= 4.19

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : AB = 7 O.g. ~M YO_=# w=.
^  3 : AB  g^Q A =^ EBAX = 80° LO_#@ H}= QiOK=.
^  4 : AB   g^Q B =^ EABY =70° LO_#@ H}= QiOK=.
^  5 : B # HO^=Q fHx 6 O.g. "~=` K= w=. Jk BY  

# C =^ YO_OK#.  
^  6 : CZ   # AB  =O`~=Q w=. WkAX # D =^ YO_OK#. 

ABCD  H=# =O`~ K`~[=
^  7 : C #O_ CE=AB w= CE _=# H==  
  CE = h = 5.6 O.g =i CD = b = 4 O.g., AB = a = 7 O.g.

@= 4.18
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"=# HOK@
=O| K`~[= ABCD   a = 7 O.g, b = 4 O.g. =i h = 5.6 O.g.

=O| K`~[= ABCD H "= h a b2
1= +^ h

 .2
1 5 6 7 4= +^ ^h h

 = 5. 112
1 6# #

 = 30.8 O.g2.

4.3.7. W=|_# <Q [=` =O| K`~[=# xiOK@
L^~} 4.9

AB , DC   =O`~=, AB = 7 O.g, BC = 5 O.g, CD = 4 O.g =i 
AD = 5 O.g H`` =O| K`~[=# xiOz "\ "=# H#Q#=.

^#

W=|_#k:

AB , DC   =O`~= AB =7 O.g,BC = 5 O.g
CD = 4 O.g. =i AD = 5 O.g.

=O| K`~[ x~}= 

@= 4.21

x~} H==

^  1 : z` @=# wz Wz# H` QiOK=.

^  2 : AB = 7 O.g. ~M YO_=# w=.
^  3 : AB    E # QiOz#, AE = 4 O.g.  [a  DC = 4 O.g] JQ#.

@= 4.20
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^  4 : B =i E # HO^=Q fHx 5 O.g. "~=` ~O_ 
K=# w=. Jq C =^ YO_OKH##.

^  5 : BC  =i EC # w=. 
^  6 : C =i A # HO^=Q fHx 4 O.g. =i 5 O.g. 

"~=` ~O_ K=# w=. Jq D =^ YO_OKH##. 
^  7 : AD  =i CD  # w=.
  ABCD H=# =O`~ K`~[=.
^  8 : D #O_ DF=AB # w=. DF _=# H==.   
  DF = h = 4.8 O.g. AB = a = 7 O.g, CD = b = 4 O.g.

"=# HOK@
=O| K`~[= ABCD , a = 7 O.g, b = 4 O.g =i h = 4.8 O.g.

=O| K`~[= ABCD H "= h a b2
1= +^ h

      .2
1 4 8 7 4= +^ ^h h

     .2
1 4 8 11# #=  

     .2 4 11#=

     = 26.4 O.g2.

4.3.8  =k =O| K`~[= 
@=  6.22  ABCD XH =k =O| K`~[=. 
=k =O| K`~[=
(i)  =O`~= Hx [= =#=        

       J#Q AD = BC.
(ii) EA = EB.
   =i  EADC = EBCD
(iii) H~= =#=
 J#Q AC = BD
(iv) AE = BF, (DE =  AB, CF =  BA)
XH =k =O| K`~[=# xiOK@ =_ `O` H` J=~= 

=i HOk W=|_# ~O_ x|O^# LO_=#.
  (i) XH [` Z^\ [= =O`~=.  
  (ii) =O`~= Hx [= =#=.

@= 4.22
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4.3.9. =k =O| K`~[ x~}= 
L^~} 6.10

AB  J##k DC   =O`~= AB = 11 O.g, DC = 7 O.g, AD = BC = 6                         
O.g   H` Q =k =O| K`~[=# xiOz "\ "=# H#Q#=.  
 ^#

W=|_#q :
AB  J##k DC  =O`~=.  AB = 11 O.g,
DC = 7 O.g, AD = BC = 6 O.g.

=k =O| K`~[ x~}=

@= 4.24

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : AB = 11 O.g. ~M YO_=# w=.
^  3 : AE = 7 O.g LO_#@Q AB    E # QiOK=. (  DC = 7 O.g)
^  4 : E =i B # HO^=Q fHx 6 O.g. (AD = EC = 6 O.g) 

"~=` ~O_ K= w=. Jq C =^ YO_OKH##. 
^  5 : BC  =i EC  # w=.
^  6 : C =i A # HO^=Q fHx 7 O.g. =i 6 O.g. 

"~=` ~O_ K= w=. Jq D =^ YO_OKH##.
^  7 : AD  =i CD  # w=.
  ABCD H=# =k =O| K`~[=.
^  8 : D #O_ DF=AB   # w= DF _=# H==.
  DF = h = 5.6 O.g. AB = a = 11 O.g =i CD = b = 7 O.g.

@= 4.23
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"=# HOK@
=k =O| K`~[= ABCD, a = 11 O.g, b = 7 O.g =i        

h = 5.6 O.g.

 =k =O| K`~[= ABCD H "= h a b2
1= +^ h

       .2
1 5 6 11 7= +^ ^h h

       .2
1 5 6 18# #=

       = 50.4 O.g2.

J=  4.2

 I. HOk W=|_# H`` =k K`~[= PQRS  xiOK=. "\ H 
"=# H#Q#=. 

 1. PQ  II ,SR  PQ=6.8O.g QR=7.2O.g, PR = 8.4O.g RS = 8O.g

 2. PQ   II ,SR  PQ = 8 O.g, QR = 5 O.g, PR = 6 O.g RS = 4.5O.g.

 3. PQ   II ,SR  PQ = 7O.g, EQ = 60°,QR = 5O.g, RS = 4 O.g.

 4.  PQ   II ,SR  PQ = 6.5O.g, QR = 7O.g,  E PQR = 85°, PS = 9 O.g. 

 5.  PQ  II ,SR  PQ = 7.5O.g, PS =6.5O.g, EQPS =100° E PQR =45°.

 6. PQ  II ,SR  PQ = 6O.g,PS=5 O.g, EQPS=60° E PQR=100°.

 7.  PQ  II ,SR  PQ = 8O.g, QR = 5O.g, RS = 6 O.g,SP = 4O.g.

 8.  PQ  II ,SR  PQ = 4.5O.g, QR = 2.5O.g, RS =3O.g SP = 2O.g.

 II. HOk W=|_# H`` =k =O| K`~[= ABCD  xiOz "\ 
"=# H#Q#=.  

 1. AB  J##k DC   =O`~=, AB= 9 O.g, DC = 6O.g, AD=BC=5O.g.

 2. ABJ##k DC   =O`~=, AB=10O.g, DC=6O.g, AD = BC=7 O.g.

p#H ~f J<H K`~[ ^~=# `eHxO_i."\ ^# 
`= +=Q K|_# ~O_ ~MQ}` `= HO^ W=|_#q.
i) n~ K`~= H~= XH ^xHH\ =kYO_# K#. Jq n~ 

K`~=# <Q Q=Q qlOK#. 
ii) = K`~[= H~= XH ^xH XH\ O| =kYO_#= K#.  
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4.4 =O`~ K`~[= (Parallelogram)
4.4.1. iK= 

=O`~ K`~[=# QiOz 7= `~Qu =#= <~Hx<=. Wq HOk 
q^=Q x~zO|_#. Z^\ [= =O`~=Q L# K`~[=# =O`~ 
K`~[= Jx JO^~. 

@= 4.25  W=|_# =O`~ K`~[= BASE # Q=xOK= "\ H
^~=# `eH#=K#. 

 (i) BA || ES ; BE || AS
 (ii) ,BA ES BE AS= =

(iii)  Ja=Y H}= =#= 
EBES = EBAS; EEBA = EESA

(iv) H~= XH^x<H\ =kYO_#= 
K# 
OB = OS; OE = OA, Hx BS AE! .

 (v)  U ~O_ P# H}= "`= 180°  
    W_ =O`~ K`~[=# xiOK@# Qi <~H<^=.

4.4.2  =O`~ K`~[ "=
=O`~ K`~[= FAME #O_ Z~\ 

Q= (O|H} u[= EFS) # YO_OK=.
D Q= @= FAME H _ "# 
JuHOK= WC_ n~ K`~~=Q LO_@# 
(@= 4.27 ) Q=xOK=K#. 

n~ K`~= H _= b =}= 
=i Z` h =}=# n~ K`~= H 
"= A = bh =}= Jx =# ̀ e#^. 

WH_ =O`~ K`~[= FAME # 
n~ K`~=Q =i "|_#k. H=# 
=O`~ K`~[= H "= A = bh 
K.=}=. ‘b’ J##k =O`~ K`~[= 
H P^~=Q# =i ‘h’ J##k =O`~
[= =^ O| ^~=Q#.

@= 4.25

@= 4.26

@= 4.27
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4.4.3 =O`~ K`~[ x~}=
@=# ̀ y# u[=Q qlOK@ ̂ ~ =O`~ K`~[= xiOK|_#. 

W=|_# q=~= #O_ =O^Q XH u[= xiOK=#. ^ <Q= j~= 
H#Q#=#. =O`~ K`~[=# xiOK@ =_ `O` H` J=~=. .

HO^ W=|_# H`` =O`~ K`~[=# xiOK=K#.

 (i) ~O_ P# [= =i XH H}=

 (ii) ~O_ P# [= =i XH H~=

 (iii) ~O_ H~= =i "\ =^Q H}=

 (iv) XH [=, XH H~= =i XH H}=.

4.4.4 W=|_# ~O_ P# [= =i XH H}=` =O`~ K`~[=# 
xiOK@

L^~} 4.11
AB = 6  O.g, BC = 5.5  O.g =i EABC = 80°  H`` =O`~ 

K`~[= ABCD  # xiOz ^x "=# H#Q#=. 
^#
W=|_#q:  AB = 6  O.g,  BC = 5.5  O.g =i  EABC = 80°.

=O`~ K`~[ x~}=

@= 4.29

@= 4.28
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@= 4.30

@= 4.31

x~} H== 
^ 1 : z` @=# wz Wz# H` QiOK=.
^ 2 : AB = 6  O.g. ~M YO_=# w=.
^ 3 : AB  g^Q B =^ EABX = 80° LO_#@ H}= w=.
^ 4 : B # HO^=Q fHx 5.5 O.g. "~=` K= w=. Jq 

BX   # C =^ YO_OK#.
^ 5 : C =i A # HO^=Q fHx 6 O.g.  =i 5.5 O.g. 

"~=` ~O_ K= wz#, Jq D =^ YO_OKH##. 
^ 6 :  CD  =i AD  # w=.

 ABCD H=# =O`~ K`~[=
^ 7 : C #O_ CE=AB   w=. CE _=# CE = h = 5.4 O.g.                     

AB = b = 6  O.g. H==
"=# HOK@

=O`~ K`~[= ABCD  b = 6  O.g =i h = 5.4  O.g.
=O`~ K`~[= ABCD  H "= = b × h = 6 × 5.4

= 32.4  O.g2.
4.4.5. W=|_# ~O_ P# [= =i XH H~=` =O ̀~ K̀ ~[=# xiOK@

L^~} 4.12
AB = 8  O.g, AD = 7  O.g, BD = 9  O.g H`` =O`~ K`~[= 

ABCD  # xiOz ^x "=# H#Q#=.
^#
W=|_#k:  AB = 8  O.g, AD = 7  O.g, BD = 9  O.g.

=O`~ K`~[=# xiOK@ 
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@= 4.32

@= 4.33

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : AB = 8 O.g ~M YO_=# w=. 
^  3 : A =i B # HO^=Q fHx "~= 7 O.g. =i    

9 O.g. ` ~O_ K= w=. Jq D =^ YO_OKH##. 
^  4 : AD  =i BD  # w=.
^  5 : B =i D # HO^=Q fHx 7 O.g.  =i 8 O.g. ` 

~O_ K= wz#, Jq C =^ YO_OKH##. 
^  6 : CD  =i BC  # w=.

 ABCD H=# =O`~ K`~[=.
^  7 : D #O_ DE=AB   # w=, DE _=# H==. 

 DE = h = 6.7  O.g. AB = DC= b = 8  O.g
"=# HOK@

=O`~ K`~[= ABCD  b = 8  O.g,  h = 6.7  O.g.
=O`~ K`~[= ABCD H "= = b × h

= 8 × 6.7 = 53.6  O.g2.

4.4.6 W=|_# ~O_ P# [= =i XH H~=` =O`~ K`~[=# 
xiOK@

L^~} 4.13
AC = 9  O.g,  BD = 7  O.g EAOB = 120° JO^AC  =i BD  J##q 

‘O’ =^ YO_OKH##.
^#
W=|_#k:AC=9  O.g, BD = 7  O.g,EAOB = 120°.

=O`~ K`~[ x~}= 
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x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : AC = 9  O.g. ~M YO_=# w=.
^  3 : AC  H =^ aO^=# ‘O’ Q QiOK=.
^  4 : EAOY = 120° LO_#@‘O’̂ ~ XY ~Y# w=. 
^  5 : O # HO^=Q fHx 3.5 O.g. "~=` XY g^ AC # 

W~" ~O_ K= wz# Jq OX # D =^ =i OY # B =^ 
YO_OK#. 

^  6 : AB, BC, CD =i DA # w=.
 ABCD H=# =O`~ K`~[=.

^  7 : D #O_ DE=AB# w= DE _=# H==.
 DE = h = 4  O.g. AB =  b = 7  O.g.

"=# HOK@
=O`~ K`~[= ABCD  b = 7 O.g =i h = 4 O.g.
=O`~ K`~[= ABCD  H "== b × h = 7 × 4 = 28 O.g2.

4.4.7. W=|_# XH [=, XH H~= =i XH H}=` =O`~ K`~[=# 
xiOK@

L^~} 4.14
AB = 6  O.g, EABC = 80° =i AC = 8  O.g H`` =O`~ 

K`~[=# xiOz ^x "= H#Q#=.
^#
W=|_#k:AB = 6 O.g,EABC = 80°, AC = 8  O.g.

=O`~ K`~[=# xiOK@ 

@= 4.35

@= 4.34

____________
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x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : AB = 6  O.g LO_#@ ~M YO_=# w=.
^  3 : AB  g^Q B =^ EABX 80 0 LO_#@ H}= w=.
^  4 : A HO^=Q 8 O.g. "~=` K= w=. Jq BX   # C =^ 

YO_OK#.  
^  5 :  AC  # w=. 
^  6 : C HO^=Q 6 O.g. "~=` XH K=# w=.                                                                             
^  7 : A HO^=Q fHx BC H _=# "~=Q fHx "~H 

K=# w=. P ~O_ K= D =^ YO_OK H##. 
^  8 : AD  =i CD  # w=.
  ABCD H=# =O`~ K`~[=.
^  9 : C #O_ CE=AB   w= CE H _=# H==.
  CE = h = 6.4  O.g. AB = b = 6  O.g.

"=# HOK@
=O`~ K`~[= ABCD  b = 6  O.g =i h = 6.4  O.g.
=O`~ K`~[= ABCD H "=  = b × h
   = 6 × 6.4
   = 38.4  O.g2.

J= 4.3
 W=|_# H`` ABCD  =O`~ K`~[=# xiOz ̂ x "=# H#Q#=
 1. AB =  7  O.g, BC = 5  O.g =i EABC = 60°.

 2. AB =  8.5  O.g, AD = 6.5  O.g =i E DAB = 100°.

 3. AB =  6  O.g, BD =  8  O.g =i AD = 5  O.g.

 4. AB = 5  O.g, BC = 4  O.g, AC = 7  O.g.

 5. AC = 10  O.g, BD = 8  O.g, EAOB = 100° JO^ AC  =i BD   J##q  
‘O’ =^ YO_OKH##. 

 6. AC = 8  O.g, BD = 6  O.g ,E COD = 90° JO^  AC  =i BD   J##q 
‘O’ =^ YO_OKH##. 

 7. AB = 8   O.g, AC = 10 O.g, EABC = 100°.

 8. AB = 5.5  O.g, E DAB = 50° =i BD = 7  O.g.
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<Q ~M YO_=K =|_# XH =` @= XH K`~[=Q#.
XH K`~[=# xiOK@ S^ `O` H`# H=#.
XH [` Z^\ [= =O`~=Q #O_ K`~[=# =O| 
K`~[=O^~.
=O| K`~[=# xiOK@ <Q `O` H` H=#.
=O| K`~[= #O^e J=O`~ * =#=Q L#_, ^xx 
=k K`~[ =O^~.
=k K`~[=# xiOK@ =_ `O` H` H=#.
Z^\ * =O`~=Q ## K`~[=# =O`~ K`~[=x JO^~.
=O`~ K`~[=# xiOK@ =_ `O` H` H=#.
‘K`~[ "= A = 

2
1  d (h1 + h2) K.=}=. WO^ d J##k H~=,

‘h1’  =i h2’ J##q Z^\ j~= #O_ H~=# w|_# O|>`Q#. 
=O| K`~[ "= A h a b

2
1= +^ h  K.. WH_ ‘a’ =i ‘b’ J##q 

=O`~ [= _=Q#. ‘h’ J##k =O`~ [= =^Q 
O|^~=Q#.
=O`~ K`~[ "= , A= bh K.=}= WH_ ‘b’ J##k =O`~ 
K`~[ P^~=, ‘h’ J##k =O`~ [= =^Q O|^~=Q#. 

LQH~"# =K~=
Hx O=`~=Q z`H =i t = HxOK n~ K`~=# 
|OQ~ n~ K`~= JO^~. |OQ~ n~ K`~= [= _= 
x+u =~ 1 : 1.6  LO_#. D x+ux |OQ~ x+u JO^~. |OQ~ 
n~K`~= KK@ #<#O^H~=Q LO_#.  H. S^ `|O =^ 
HO w |OQ~ x+ux H#Qxi. 
Q}` "` Q 1855 =~}OK#. 17 [= |lx `# =k 
w=#x H~H<#. Hx Jk te KH# =$`== 
HxOK#.
xQ_ +_l (Mystic hexagon) : XH H=+_l Q Jx 
H~= H|_# ^xx ''xQ_ +_l JO^~. 

’
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["|
J^= 1

J= 1.1

 1. i) A ii) C iii) B iv) D v) A

 2. i) =`^~=  ii) K~ ^~= iii) =`^~=

iv) OH# ``== v) OH# q==

 3. i) =` ^~= ii)  Q}H~ ``==

iii) Q}H~ q== iv) K~ ^~=

v) _H Q}H~= qQ <=

 6. i) 
252
505-  ii) 

14
1-

J= 1.2

1. i) 
15
13  ii) 

84
23 iii) 

176
117  iv) 

24
53

2. i) 
70
31 , 

140
51 ii) ,

110
111

220
243 iii) ,

30
17

20
9 iv) ,

24
1

12
1-

 3. i) , ,
8
3

16
5

32
9 ii) , ,

60
41

120
83

240
167

iii) , ,
12
7

8
1

48
5-   iv) , ,

48
5

96
11

192
23

Q=xH:   1,2,3 =  Wz# ["|, ~Q ["| XH\ =`" . 

J= 1.3

 1. i) A ii) B iii) C iv) A v) B

2. i) 2
24
7  ii) 

17
16  iii) 

32
11 iv) 1

18
7  v) 

19
8-

vi) 4
32
23 vii) 4 viii) 5

60
41-

J= 1.4
 1. i) C ii) B iii) A iv) D v) C

 vi) A vii) B viii) B ix) B x) D

 2. i) 
64
1-  ii) 

64
1 iii) 625 iv) 

675
2  v) 

3

1
22

 vi) 54 vii) 1 viii) 256 pq        ix) 231 x) 5
3
1
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Q}`G=

3. i) 5   ii) 
2
1 iii) 29 iv) 1 v) 5

16
1  vi) 

7

6
21

 4. i) m = 2 ii) m = 3 iii) m = 3 iv) m = 3 v) m = – 6 vi) m = 
4
1

 5. a) i) 4 ii) 4 iii) 256 iv) 64 v) 
4
1

    b) i) 4 ii) 2187 iii) 9 iv) 6561 v)
9
1

J= 1.5

1. (ii), (iii), (v) Yz` =~= H^
 2. i) 4 ii) 9 iii) 1 iv) 5 v) 4

 3. i) 64 ii) 16 iii) 81

4. i) 1 + 3 + 5 + 7 + 9 +11 + 13   ii)  1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17

iii) 1 + 3 + 5 + 7 + 9 iv) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21

5. i) 
64
9  ii) 

100
49  iii) 

25
1  iv) 

9
4  v) 

1600
961

 6. i) 9 ii) 49 iii) 0.09 iv)
9
4  v) 

16
9 vi) 0.36

 7. a) 42 + 52 + 202 = 212 b) 10000200001

  52 + 62 + 302 = 312  100000020000001

  62 + 72 + 422 = 432

J= 1.6
 1. i) 12 ii) 10 iii) 27 iv) 385

2. i) 
8
3  ii) 

4
1 iii) 7 iv) 4

 3. i) 48 ii) 67 iii) 59 iv) 23 v) 57

 vi) 37 vii) 76 viii) 89 ix) 24 x) 56

 4. i) 27 ii) 20 iii) 42 iv) 64 v) 88

 vi) 98 vi) 77 viii) 96 ix) 23 x) 90

 5. i) 1.6 ii) 2.7 iii) 7.2 iv) 6.5 v) 5.6

vi) 0.54 vii) 3.4 viii) 0.043

 6. i) 2 ii) 53 iii) 1 iv) 41 v) 31

  7. i) 4 ii) 14 iii) 4 iv) 24 v) 149

 8. i) 1.41 ii) 2.24 iii) 0.13 iv) 0.94 v) 1.04

9. 21 m 10. i) 
56
15  ii) 

59
46  iii) 

42
23 iv) 1

76
13
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Q}
`
G
=

J= 1.7
 1. i) A ii) C iii) B iv) A v) B

  vi) D vii) A viii) A ix) A x) D

 2. ii) 216 iii) 729 v) 1000

 3. i) 128 ii) 100 v) 72 vi) 625

 4. i) 3 ii) 2 iii) 5 iv) 3 v) 11 vi) 5

 5. i) 3 ii) 2 iii) 3 iv) 5 v) 10

 6. i) 9 ii) 7 iii) 8 iv) 0.4 v) 0.6

  vi) 1.75 vii) – 1.1 viii) – 30

 7.  2.7 O.g.

J= 1.8

 1. i) 12.57   ii) 25.42 H.Q.  iii) 39.93 g.

  iv) 56.60 g.   v) 41.06 g.   vi) 729.94 H.g.

 2. i) 0.052 g.   ii) 3.533 H.g.   iii) 58.294 b.

  iv) 0.133 Q.   v) 365.301   vi) 100.123

 3. i) 250 ii) 150 iii) 6800 iv) 10,000

  v) 36 H vi) 104 H@ 

 4. i) 22 ii) 777 iii) 402 iv) 306 v) 300 vi) 10,000

J= 1.9
 1. i) 25, 20, 15   ii) 6, 8, 10   iii) 63, 56, 49

  iv) 7.7, 8.8, 9.9   v) 15, 21, 28   vi) 34, 55, 89

  vii) 125, 216, 343

 2. a) 11 ~   b) 5 ~

 3. a) 10 =~ P O_= 55 P O_   b) 210 P O_

J_=~ 1 2 3 4 5 6 7 8 9

P O_ 
"`=

1 3 6 10 15 21 28 36 45
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Q}`G=

J^= 2

J= 2.1

 1. i) C ii) B iii) A iv) D v) A

  vi) D vii) B viii) C ix) A x) C

 2. i) 180 O.g, 1925 K.O.g.     ii) 54 O.g, 173.25 K.O.g.
  iii) 32.4 g., 62.37 K.g.   iv) 25.2 g., 37.73 K.g.

 3. i) 7.2 O.g, 3.08 K.O.g.   ii) 144 O.g, 1232 K.O.g.
  iii) 216 O.g, 2772 K.O.g.   iv) 288g., 4928 K.g.
 4. i) 350 O.g, 7546 K.O.g.   ii) 250 O.g, 3850 K.O.g.
  iii) 150 g., 1386 K.g.   iv) 100 g., 616 K.g.
 5. 77 K.O.g., 38.5 K.O.g.   6. `540

J= 2.2

 1. i) 32 O.g ii) 40 O.g  iii) 32.6 O.g
  iv) 40 O.g v) 98 O.g
 2. i) 124 K.O.g. ii)25 K.g.   iii)  273 K.O.g.    iv) 49.14 K.O.g.    
       v) 10.40 K.g.  
 3. i) 24 K.g.        ii)  284 K.O.g.  iii) 308 K.O.g.
  iv) 10.5 K.O.g.  v) 135.625 K.O.g.  vi) 6.125 K.O.g.

4. 770 K.O.g. 5. 1286 K.g. 6. 9384 K.g. 7.  9.71 K.O.g.
 8. 203 K.O.g. 9. 378 K.O.g.   10.  i) 15,100 K.g., ii) 550000 K.g.

J^= 3

#i=~# J=
1. y° = 52°      2.x° = 40° 3. A+  = 110°   4. x° = 40°
5. x° = 105° 6. i) J#~ H}=, ii) Ja=Y H}=, iii) J#~ H}=
J= 3.1
 1. i) B ii) A iii) A iv) B v) A
 2.  x° = 65° 3. x° = 42° 5. i) x° = 58°, y° = 108° ii) x° = 30°, y° = 30°
  iii) x° = 42°, y° = 40° 6. x° = 153°, y° = 132°, z° = 53°.

J= 3.2
1. i) C    ii) C         iii) C       iv)  C      v) B           vi)  A         vii)  B      
 2.  x° = 66°, y° = 132° 3. x° = 70° 
4.  x° = 15°, y° = 55°      7.  x° = 30°, y° = 60°, z° = 60°
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Q}
`
G
=

8 ` =~ OY

 1 × 8 + 1 = 9
 12 × 8 + 2 = 98
 123 × 8 + 3 = 987
 1234 × 8 + 4 = 9876
 12345 × 8 + 5 = 98765
 123456 × 8 + 6 = 987654
 1234567 × 8 + 7 = 9876543
 12345678 × 8 + 8 = 98765432
 123456789 × 8 + 9 = 987654321

1 ` OM e<_"
 1 × 1 = 1
 11 × 11 = 121
 111 × 111 = 12321
 1111 × 1111 = 1234321
 11111 × 11111 = 123454321
 111111 × 111111 = 12345654321
 1111111 × 1111111 = 1234567654321
 11111111 × 11111111 = 123456787654321
 111111111 × 111111111 = 12345678987654321

9 ` =~ 8 
 9 × 9 + 7 = 88
 98 × 9 + 6 = 888
 987 × 9 + 5 = 8888
 9876 × 9 + 4 = 88888
 98765 × 9 + 3 = 888888
 987654 × 9 + 2 = 8888888
 9876543 × 9 + 1 = 88888888
 98765432 × 9 + 0 = 888888888

8 O_
 12345679 × 9 = 111111111
 12345679 × 18 = 222222222
 12345679 × 27 = 333333333
 12345679 × 36 = 444444444
 12345679 × 45 = 555555555
 12345679 × 54 = 666666666
 12345679 × 63 = 777777777
 12345679 × 72 = 888888888
 12345679 × 81 = 999999999
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