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1.1 apJ-hpc

KWnX¯nsâ hfÀ¨bnÂ Adnhnsâ ASnØm\ hkvXphmb 

kwJymkn²m´w X{´{][m\amb Hcp ]¦mWv hln¡p¶Xv. {Ko¡p KWnX 

imkv{XÚ\mb ss]XtKmdÊpw At±l¯nsâ A\pbmbnIfpw “everything is 
number”F¶pw {]]© hniZoIcW¯nsâ tI{µw kwJyIfnÂ ØnXnsN¿p¶p 

F¶pw hnizkn¨ncp¶p.

C¶s¯ kwJym k{¼Zmbw GItZiw 10000 hÀj§Ä¡pap¼v 

cq]wsIm ÊXmWv. C¶v \mw D]tbmKn¡p¶ kwJym k{¼Zmb¯nsâ {][m\ DdhnSw 

C´ybmIp¶p. Cu k{¼Zmbw ]qÀ®Xbnse¯m³ 5000 hÀj§Ä thÊnh¶p.

FÃm KWnXhn`mK§fpsSbpw t{kmXÊv ]qÀ®kwJyIfmIp¶p. 

C¶v \nehnepff k{¼Zmbw  C³tUmþ Ad_nIv k{¼Zmbw F¶p Adnbs¸Sp¶p.

Cu k{¼Zmbw A\pkcn¨v 0,1,2,....9 hscbpff kwJyIÄ                          

D]tbmKn¡p¶p. Ch 10 B[mcamb Zik{¼Zmb¯nÂ DffhbmWv.  ‘decimal’
F¶ ]Zw ‘Decem’  F¶ emän³ hm¡nÂ \n¶mWv DÛ-hn-¨-Xv. CXnsâ AÀ°w 

‘Ziw’ F¶m-Wv. 

KWnXw ‘imkv{X-¯nsâ cmÚnbpw’, kwJym-kn-²m´w

‘KWn-X-¯nsâ cmÚn-bp-am-Wv ’.

 lwtK-dn-b-\mb Ct±-lw-

alm\pw AXnk-aÀ°\pw                      

{it²-b-\p-amb KWn-X-

im-kv{X-Ú-\m-bn -cp -¶p. 

KWnXimk v {X -¯nsâ 

N c n { X w t \ m ¡ n - b m Â , 

FÀtUmkv Xsâ kl 

-{]-hÀ¯-I-cp-ambn tNÀ¶v 

kwJym-kn-²m´w DÄs¸sS 

[ m c m f w { ] _ - Ô - § Ä 

aäm-sc-¡mfpw IqSp-XÂ              

{]kn-²o-I-cn-¨n-cn-¡p-¶Xv 

\ap¡vImWm³km[n-¡pw.

   ssiihw apXÂt¡ 

C t ± l w K W n - X - ¯ n Â            

Xev]-c-\m-bn-cp¶p. Hcp 

hyàn Pohn-¨n-cn-¡p¶ 

Imes¯ sk¡âp-I-

fm¡n amän ]d-bp-hm³ 

At±-l-¯n\v 3þmas¯ 

hb-ÊnÂ Ignªn-cp-¶p. 

At±-l-¯nsâ Pohn-X 

s¯ “N is a Number: 
A Portrait of Paul 
Erdos”,  F¶ t]cnÂ

At±lw Pohn-¨n-cn-¡p-

t¼mÄ Xs¶ Hcp {lkzNn-

{X-am-¡n-bn-«pÊ- v.

Erdos said,                        
“I know numbers 

are beautiful. If they 
aren’t beautiful,    

nothing is.”

t]mÄ FÀtUmkv 
[26 March, 1913 - 

20 September, 1996]
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VII þmw ¢mÊnÂ \mw \nÊÀ¤ kwJyIÄ N = {1, 2, 3, g}, ]qÀ® kwJyIÄ           

W = {0, 1, 2, g}, ]qÀ®m¦§Ä Z = {g , – 2, – 1, 0, 1, 2 g} ]cntab kwJyIÄ                                    
Q Dw IqSmsX ASnØm\ NXpjv{InbIfpw ]Tn¨pIgnªp.

1.2 BhÀ¯\w :  k-wJymt-c--JbnÂ ]cn-tab kwJy-Isf kqNn-¸n¡Â

--]cntab-kwJyIÄ

q
p  F¶ cq]-¯n-epÅ kwJyIfnÂ  p bpw q bpw ]qÀ®m-¦-§fpw  q !  0 bpw BbmÂ

AXns\ ]cntab kwJyIsf¶p ]dbp¶p. 
q
p cq]-¯n-epÅ kwJy-I-fpsS Iq«s¯ Q sImÊ v 

Ipdn-¡p-¶p.  q > 0 \nkÀ¤-kw-Jy-IÄ, ]qÀ®-kw-Jy-IÄ, ]qÀ®m-¦-§Ä, FÃm EW-[-\-`n-¶-§fpw

]cn-tab kwJy-bnÂ DÄs¸-Sp-¶p. ChnsS ]cn-tab kwJy-Isf s]¬Ip«n _mKnÂ F{]-Imcw 

tiJ-cn¨p F¶Xv ImWmw.

]cntab kwJy-Isf kwJym-tc-J-bnÂ kqNn-¸n-¡mw. Cu Nn{X-¯nÂ kwJy-tc-Jbv¡v taÂ 

s]¬Ip«n \S-¡p-¶Xv ImWmw.

kwJym-tc-J-bnÂ ]cn-tab kwJy-Isf hyà-ambn Ipdn-¡p-¶-Xn\v tOZ-¯n-\-\p-k-cn¨v Hmtcm 

bqWn-än-s\bpw ka-`m-K-§-fmbn ]ncn¨v X¶n-«pÅ kwJysb tcJ-bnÂ Ipdn-¡m-hp-¶-Xm-Wv.

DZm--lcWw :
(i) 

7
4  kwJym-tc-J-bnÂ Ipdn-¡pI.

7
4  ]qPy-¯n\pw H¶n\pw CS-bn-em-Wv.

(ii) 
5
17  = 3

5
2

CXv 3 \pw 4 \pw CS-bn-em-Wv.
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(iii) 
3
2-

CXv -1-\pw ]qPy-¯n\pw CS-bn-em-Wv.

1.3 ]cntab kwJy-I-fpsS NXp-jv{In-b-IÄ

1.3.1 (a) k¦-e\w

(i)  kwhr-X-KpWw

cÊ v ]cn-tab kwJy-I-fpsS k¦-e-\-^ew Ft¸mgpw ]cn-tabkwJy-bm-bn-cn-¡pw. Cu {]tXy-

I-Xsb Q Â ‘k¦-e-\-¯nsâ kwhr-X-KpWw’ F¶p ]d-bp-¶p. 

ChnsS 
b
a bpw 

d
c bpw ]cn-ta-b-kw-Jy-I-fm-Wv. AXp-sImÊ v 

b
a

d
c+ bpw ]cn-ta-b-kw-Jy-bm-Ip-¶p.

DZm--lcWw: (i) 
9
2

9
4

9
6

3
2+ = =  ]cn-tabkwJy-

(ii) 5
3
1

1
5

3
1+ = + 5

3
15 1

3
16

3
1= + = =  ]cn-tabkwJy-.

(ii) {Ia-hn-\n-tab KpWw

cÊ v ]cn-tab kwJy-I-fpsS k¦-e-\-^ew {Ia-hn-\n-tabw BIp-¶p.

b
a  bpw 

d
c  bpw ]cn-ta-b-kw-Jy-IÄ, BsW-¦nÂ 

b
a

d
c

d
c

b
a+ = + .

DZm--lcWw:  ]cn-ta-b-kw-Jy-I-fmb
2
1 , 

5
2  s\

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

`  k¦-e-\-¯n\v {Ia-hn-\n-ab KpWw icn-bm-Ip-¶p.

(iii) kwtbmP\ KpWw

]cn-ta-b-kw-Jy-I-fpsS k¦-e\w F¶Xv kwtbm-P\w BIp-¶p.

b
a , 

d
c  ,

f
e  F¶nh GsX-¦nepw aq¶v ]cn-tab kwJy-IÄ BsW-¦nÂ

b
a

d
c

f
e

b
a

d
c

f
e+ + = + +` `j j

FÃm \ nkÀ¤-kw -J y -I 
fpw ]cn-tabkwJy-I-fm-
Wv. CXnsâ FXnÀ {]
kvXm-h\ icn-bmtWm ?

Nn´n¡q!
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DZm--lcWw :  ]cn-tab kwJy-Ifmb 
3
2 , 

2
1   aäpw 2 s\

 
3
2

2
1 2+ +` j =  2

3
2

2
1+ +` j

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    
`  k¦-e-\-¯n\v kwtbm-P-\-KpWw icnbmIp¶p.

(iv) k¦-e\ A\-\yX

GsX-¦nepw cÊ v ]cn-tab kwJyIfp-sSbpw ]qPy-¯n-sâbpw k¦-e-\-^ew ]cn-ta-b-kwJy 
BIp-¶p.

b
a   Hcp ]cn-tab kwJy BbmÂ

b
a

b
a

b
a0 0+ = = + .

]qPyw F¶ ]cn-tab kwJysb k¦-e\ A\-\yX F¶v ]d-bp-¶p.

DZm--lcWw: (i) 
7
2 0

7
2 0

7
2+ = = +

(ii) 
11
7 0 0

11
7

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

(v) k¦-e-\-hn-]-coXw

b
a-` j F¶Xnsâ k¦e\ hn]coXw 

b
a  BIp¶p.

b
a  þbpsS k¦-e-\-hn-]-coXw b

a-` j

AXn\mÂ  0
b
a

b
a+ - =` j

DZm--lcWw: (i)  
5
3 sâ k¦-e-\ -hn-]-coXw 

5
3-

(ii) 
5
3- sâ k¦-e-\ -hn-]-coXw 

5
3

(iii) ]qPy-¯nsâ k¦-e-\ -hn-]-coXw ]qPyw. 

kwJy-IÄ

       k¦-e-\w

kwhr-X-
KpWw

{Ia-hn-\n-ta-b-
KpWw

kwtbm-P-\-
KpWw

\nkÀK-kw-Jy-IÄ

]qÀW-kw-Jy-IÄ DÊ v

]qÀ®m-¦-§Ä

]cn-ta-b-kw-Jy-IÄ DÊ v

]qPyw Hcp {]tXyI ]cn-

tab kwJy BIp-¶p.

0 = 
q
0  , q !  0 F¶v

FgpXmw.

{ian¨pt\m¡q

\n§Ä¡dnbmtam?
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1.3.1 (b) hyh-I-e\w

(i) kwhrXKpWw

GsX-¦nepw cÊ v ]cn-tab kwJy-I-fpsS hyXymkw Ft¸mgpw Hcp ]cn-tab kwJy Bbn-cn-

¡pw. Cu KpWs¯ Q se hyh-I-e-\-¯nsâ kwhr-X-KpWw F¶p ]d-bp-¶p.

b
a  , 

d
c  -F¶nh cÊv ]cn-tab kwJy-I-fmsW¦nÂ

b
a

d
c-  bpw ]cn-tab kwJy-IfmIp¶p.

DZm--lcWw: (i) 
7
4

7
2

7
2- =  Hcp ]cn-tab kwJy-

(ii) 1
2
1

2
2 1

2
1- = - =  Hcp ]cn-tab kwJy-

(ii) {Ia--hn\ntab KpWw

]cn-tabkwJy-I-fpsS hyh-I-e-\-¯n\v {Ia-hn-\n-tab KpWw CÃ.

b
a  bpw 

d
c  bpw cÊv ]cn-tab kwJy-I-Ä BbmÂ 

b
a

d
c

d
c

b
a!- - .

DZm--lcWw: ]cn-tab kwJy-I-Ä 
9
4  , 

5
2

9
4

5
2

5
2

9
4!- -

LHS 
9
4

5
2= - RHS 

5
2

9
4= -

 
45

20 18= -  
45

18 20= -

= 
45
2 =  

45
2-

`  LHS !  RHS
`  {Iahn\ntab KpWw hyhIe\¯n\v tbmPn¨XÃ.

(iii)  kwtbmP\ KpWw 
]cntab kwJyIfnse hyhIe\ {InbIÄ¡v kwtbmP\ KpWw CÃ.

b
a  , 

d
c  IqSmsX 

f
e  ]cntab kwJyIfmbmÂ 

b
a

d
c

f
e

b
a

d
c

f
e!- - - -` `j j .

DZm--lcWw:  
2
1 , 

3
1  IqSmsX 

4
1 , F¶nh ]cntab kwJyIÄ BIp¶p. F¦nÂ

2
1

3
1

4
1

2
1

3
1

4
1!- - - -` `j j

 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
`   hyhIe\ {InbIÄ¡v kwtbmP\ KpWw CÃ.

2 ]cntab kwJyIÄ 

k a a m b m Â , { I a 

h n \ n t a b K p W w 

tbmPn¨XmWv.

\n§Ä¡dnbmtam?
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kwJyIÄ

hyhIe\w

kwhrXKpWw
{Iahn\ntab 

KpWw

kwtbmP\ 

KpWw

\nÊÀ¤ kwJyIÄ CÃ

]qÀ® kwJyIÄ

]qÀ®m¦§Ä

]cntabkwJyIÄ CÃ

1.3.1 (c) KpW\w

(i) kwhrXKpWw

cÊ v ]cntab kwJyIfpsS KpW\^ew ]cntab kwJybmIp¶p. Cu KpW\s¯ Q se

KpW\¯nsâ kwhrXKpWw F¶p ]dbp¶p.

b
a  ,
d
c  cÊv ]cntab kwJyIÄ BbmÂ 

b
a
d
c

bd
ac# =  ]cntab kwJy.

DZm--lcWw : (i) 
3
1 7

3
7 2

3
1# = =  ]cntab kwJy

(ii) 
3
4
9
5

27
20# =  ]cntab kwJy

(ii) {Iahn\ntab KpWw

]cntab kwJyIfpsS KpW\w {Iahn\ntabamWv.

b
a  , 
d
c  ]cntab kwJyIfmbmÂ 

b
a
d
c

d
c
b
a# #=  BIp¶p.

DZm--lcWw :   
5
3  , 
11
8-  ]cntab kwJyIÄ

5
3

11
8# -` j =

11
8

5
3#-` j

LHS = 
5
3

11
8# -` j RHS =  

11
8

5
3#- ` j

55
24= -   

55
24= -

`  LHS = RHS

`  {Iahn\ntab KpWw KpW\¯n\v tbmPn¡p¶XmWv.

(iii) kwtbmP\ KpWw

]cntab kwJyIfpsS KpW\¯n\v kwtbmP\KpWw DÊv

b
a  , 
d
c  , 
f
e   F¶nh ]cntab kwJyIfmbmÂ 

b
a

d
c

f
e

b
a
d
c

f
e# # # #=` `j j .

{ian¨pt\m¡q
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DZm--lcWw :   

2
1 , 

4
1-` j ,

3
1   ]cntab kwJyIÄ BbmÂ

 
2
1

4
1

3
1

# #-` j = 
2
1

4
1

3
1

# #-`` jj

 LHS 
2
1

12
1

#= -` j =
24
1-   RHS  

8
1

3
1

#= -` j  =
24
1-

 `  LHS = RHS

`  kwtbmP\KpWw KpW\¯n\v tbmPn¡p¶XmWv. 

(iv) KpW\ A\\yX

Hcp ]cntab kwJysb 1 sImÊv KpWn¨mÂ AtX ]cntab kwJy In«p¶p. AXpsImÊv 

H¶ns\ KpW\ A\\yX F¶p ]dbp¶p. 

 
b
a   ]cntab kwJy F¦nÂ 1

b
a

b
a

b
a1# #= = .

DZm--lcWw : (i) 
7
5 1

7
5

# =

 (ii) 
8
3 1

8
3

#- = -` j

(v) ]qPyw sImÊpff KpW\w

GsXmcp ]cntab kwJytbbpw  ]qPyw sImÊv KpWn¨mÂ KpW\^ew ]qPyw

 
b
a  ]cntab kwJy F¦nÂ 

b
a

b
a0 0 0# #= = .

DZm--lcWw : (i) 5 0 0#- =

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

(vi) KpW\ hyqÂ{Iaw  

  
b
a F¶ FÃm ]cntab kwJyIÄ¡pw a 0! , F¦nÂ 

d
c  Hcp ]cntab kwJy, BWv.              

]cntab kwJyIfmb 
b
a

d
c 1# = F¦nÂ 

d
c  F¶Xv  

b
a  bpsS KpW\ hyqÂ{Iaw BIp¶p.

 
b
a  ]cntab kwJy F¦nÂ 

a
b   bpsS KpW\ hyqÂ{Iaw BIp¶p.

DZm--lcWw : (i) 2 sâ KpW\ hyqÂ{Iaw 
2
1 .

 (ii) 
5
3-` j sâ KpW\ hyqÂ{Iaw  

3
5-` j.

i) ]qPy¯n\v KpW\ hyqÂ{Iaw CÃ. 

ii) 1sâbpw – 1 sâbpw KpW\ hyqÂ{Iaw   
 AtX kwJy Xs¶.

]qÀ®m¦§fpsS 

KpW\ A\\yX 1 
BtWm?

0.3 sâ KpW\ 
hyqÂ{Iaw ?3

3
1

BtWm?

Nn´n¡q!

Nn´n¡q!
\n§Ä¡dnbmtam?
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kwJyIÄ

KpW\^ew

kwhrXKpWw
{Iahn\ntab 

KpWw

kwtbmP\ 

KpWw

\nÊÀ¤ kwJyIÄ

]qÀ® kwJyIÄ DÊv

]qÀ®m¦§Ä DÊv

]cntab kwJyIÄ

1.3.1 (d) lcWw

(i) kwhrX KpWw

]qPyw AÃm¯ FÃm ]cntab kwJyÄ¡pw lcW¯n\v kwhrXKpWw DÊv

b
a  bpw 

d
c  bpw ]cntab kwJyIfmWv

d
c 0! , F¦nÂ 

b
a

d
c

'   ]cntab kwJy

DZm--lcWw : (i) 
3
2

3
1

3
2

1
3

1
2 2' #= = =  ]cntab kwJy

(ii) 
5
4

2
3

5
4

3
2

15
8' #= =  ]cntab kwJy

(ii) {Iahn\ntab KpWw

]cntab kwJyIÄ¡v lcW¯nÂ {Iahn\ntab KpWw CÃ.

b
a bpw 

d
c  bpw ]cntab kwJyIfmsW¦nÂ

b
a

d
c

d
c

b
a

' '!

DZm--lcWw :   
5
4  , 

8
3   F¶nh ]cntab kwJyIÄ

5
4

8
3

'  !  
8
3

5
4

'

LHS = 
5
4

3
8

#  =
15
32 RHS = 

8
3

4
5

#  = 
32
15

`  LHS !  RHS

`  lcW¯nÂ {Iahn\ntab KpWw CÃ.

(iii) kwtbmP\ KpWw

]cntab kwJyIÄ¡v lcW¯nÂ kwtbmP\ KpWw CÃ.

b
a , 

d
c  bpw 

f
e  bpw ]cntab kwJyIfmsW¦nÂ 

b
a

d
c

f
e

b
a

d
c

f
e

' ' ' '!` `j j .

DZm--lcWw :   
4
3 , 5 , 

2
1  ]cntab kwJyIÄ

4
3 5

2
1

' '` j  !  
4
3 5

2
1

' '` j

{ian¨pt\m¡q
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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

`  lcW¯nÂ kwtbmP\ KpWw tbmPn¨XÃ.

kwJyIÄ

lcWw

kwhrXKpWw
{Iahn\ntab 

KpWw

kwtbmP\ 

KpWw

\nÊÀ¤ kwJyIÄ CÃ

]qÀ® kwJyIÄ

]qÀ®m¦§Ä

]cntab kwJyIÄ CÃ

1.3.1 (e)  hnXcW KpWw

(i) KpW\¯n\v k¦e\¯n³taepff hnXcW KpWw

]cntab kwJyIfnÂ KpW\¯n\v k¦e\¯nt·epff hnXcW KpWw DÊv.

,
b
a

d
c  bpw 

f
e  bpw]cntab kwJyIÄ F¦nÂ 

b
a

d
c

f
e

b
a

d
c

b
a

f
e

# # #+ = +` j .

DZm--lcWw :   
3
2 , 

9
4  IqSmsX 

5
3 , ]cntab kwJyIÄ

3
2

9
4

5
3

# +` j = 
3
2

9
4

3
2

5
3

# #+

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

`   KpW\¯n\v k¦e\¯nt·epff hnXcW KpWw DÊv.

(ii) KpW\¯n\v hyhIe\¯nt·epff hnXcW KpWw

]cntab kwJyIfnÂ KpW\¯n\v  hyhIe\¯nt·epff hnXcW KpWw DÊv.

,
b
a

d
c , 

f
e  ]cntab kwJyIÄ F¦nÂ 

b
a

d
c

f
e

b
a

d
c

b
a

f
e

# # #- = -` j .

{ian¨pt\m¡q
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DZm--lcWw :   
7
3 , 

5
4  IqSmsX 

2
1  , ]cntab kwJyIÄ

7
3

5
4

2
1

# -` j = 
7
3

5
4

7
3

2
1

# #-

 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

`  KpW\¯n\v  hyhIe\¯nt·epff hnXcWKpWapÊv

A`ymkw 1.1

1. icnbmb D¯cw sXcsªSp¡pI.

i) ]cntab kwJyIfpsS k¦e\ A\\yX  _______ .
(A) 0 (B) 1 (C) – 1 (D) 2

 ii) 
5
3-  sâ k¦e\ hyqÂ{Iaw _______ .

(A) 
5
3- (B)

3
5 (C)

5
3 (D)

3
5-

 iii)  
13
5-  sâ KpW\ hyqÂ{Iaw _______ .

(A) 
13
5  (B)

5
13- (C)

5
13 (D)

13
5-

 iv)  – 7 sâ KpW\ hyqÂ{Iaw _______ .

(A) 7 (B) 
7
1 (C) – 7 (D) 

7
1-

v) _______ \v hyqÂ{Iaw CÃ.

(A) 0 (B) 1 (C) – 1 (D) 
4
1

2. Xmsg sImSp¯n«pff Hmtcm¶pw GXv k¦e\ \nbaw A\pkcn¨pffsX¶v FgpXpI.

(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. Xmsg sImSp¯n«pff Hmtcm¶pw GXv KpW\ \nbaw A\pkcn¨pffsX¶v FgpXpI.

(i)
3
2

5
4

5
4

3
2

# #= (ii) 1 1
4
3

4
3

4
3

# #- = - = -` `j j
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(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. Xmsg X¶n«pff Hmtcm tPmSn ]cntab kwJyIÄ¡pw k¦e\w, hyhIe\w, KpW\w, lcWw

F¶nhbv¡p {Iahn\ntab KpWw icn t\m¡pI.

(i) 4 , 
5
2  (ii)

4
3-  , 

7
2-

5. Xmsg X¶n«pff ]cntab kwJyIÄ¡v k¦e\w, hyhIe\w, KpW\w, lcWw F¶nhbv¡p

kwtbmP\ KpWw icn t\m¡pI.

(i) ,
3
1

5
2  , 

7
3- (ii) ,

3
2

5
4-  , 

10
9

6. Xmsg X¶n«pff ]cntab kwJyIsf KpW\¯nt·epff hnXcW\nbaw D]tbmKn¨v Npcp¡pI.

(i)
4
5

9
8

7
5

#- +` j (ii) 
7
2

4
1

2
1

# -` j

1.3.2  cÊv ]cntab kwJyIÄ¡nSbnepff asämcp ]cntab kwJy FgpXpI.

2 \pw 5 \pw CSbnepff \nÊÀ¤ kwJyIÄ ]dbmtam?

Ah 3 Dw 4 Dw

– 2 \pw 4 \pw CSbnepff ]qÀ®m¦§Ä FgpXpI ?

Ah  – 1, 0, 1, 2, 3.
\n§Ä¡v  1 \pw 2 \pw CSbnepff ]qÀ®m¦§Ä IÊp]nSn-¡mtam?   
CÃ.

F¶mÂ GsXmcp cÊv ]qÀ®m¦§Ä¡nSbnepw ]cntab kwJyIÄ DÊv. DZmlcWambn                      

0 bv¡pw 1 \pw CSbnepff ]cntab kwJyIÄ , , ,
10
1

10
2

10
3 g  Chsb \ap¡v 0.1, 0.2, 0.3, g

Fs¶gpXmw.

CXp--t]mse 0 bv¡pw 1 \pw CSbnepff ]cntab kwJyIfmWv  , ,
4
1

2
1

4
3   F¶v \ap¡dnbmw.

Chsb 0.25, 0.5, 0.75 F¶pw FgpXmw.
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Ct¸mÄ,  
5
2  , 

5
4  ]cnKWn¡pI.

5
2  \pw 

5
4  \pw CSbnÂ ]cntab kwJybptÊm?

DÊv.  
5
3  Hcp ]cntab kwJy 

, ,
5
1

5
2

5
3  IqSmsX 

5
4  F¶nh 0 bv¡pw 1 \pw CSbnepff ]cntab kwJyIfmsW¶dnbmw.

5
2  \pw 

5
3  \pw CSbnÂ aäv ]cntab kwJyIfptÊm?

DÊv.  
5
2  s\ 

50
20  F¶pw 

5
3  s\ 

50
30 F¶pw FgpXnbmÂ Ahbv¡nSbnÂ [mcmfw ]cntab

kwJyIÄ DÊv F¶v \ap¡v ImWm³ km[n-¡pw.

Chbv¡nSbnÂ 9 ]cntab kwJyIfpÊv Ah , , , , , , ,
50
21

50
22

50
23

50
24

50
25

50
26

50
27

50
28  , 

50
29 .

\ap¡v  
50
22  \pw 

50
23  \pw-- CSbnepff ]cn---------tab kwJy-Isf \ap¡v IÊp]nSn-¡mw.

22
50 s\ 220

500 F¶pw

50
23  s\ 

500
230  F¶pw  FgpXnbmÂ

Ahbv¡nSbnÂ 9

]cntab kwJyIÄ DÊv. Ah

, , , ,
500
221

500
222

500
223

500
224

500
225

, ,
500
226

500
227

500
228

500
229and,, ,

500
226

500
227

500
228

500
229and  F¶nh

bmIp¶p.

CXns\¡pdn¨v \ap¡v hni---

Zambn Cu tcJm Nn{X¯nsâ klmb-

t¯msS a\Ênem¡mw.

Hcp D¯e se³kns\ 

tcJmNn{X¯nepff 0 bv¡pw   1 \pw

0.25 0.5 0.75
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CSbnÂ h¨v t\m¡pt¼mÄ CSbnepff AIew IqSp¶Xv          a\Ênem¡mhp¶XmWv. 

CXpt]mse \ap¡v 1 \pw 2 \pw , 2 \pw 3 \pw Chbv¡nSbnepff ]cntab kwJyIsf                           

a\Ênem¡mhp¶XmWv.

GXv cÊv ]cntab kwJyIÄ¡nSbnepw [mcmfw ]cntab kwJy DffXn\mÂ X¶n«pff ]cntab 

kwJyIÄ¡nSbnÂ A\´amb ]cntab kwJyIÄ DsÊ¶v hyàamIp¶p. 

cÊv ]cntab kwJyIÄ¡nSbnÂ Ahkm\n¡m¯ BhÀ¯Itam Bb ]cntab kwJyIÄ DÊv.

]cntab kwJyIsf XmcXayw sN¿Â

cÊv ]cntab kwJyIsf cÊv coXnbnÂ XmcXayw sN¿mw

1. kq{XcoXn

‘a’ , ‘b’ F¶nh cÊv ]cntab kwJyIfmsW¦nÂ Chbv¡nSbnepff aäv ]cntab kwJyIÄ

 q1, q2, q3, ... BIp¶p.

q1 = a b
2
1 +^ h

q2 = 
2
1  (a + q1)

q3 = 
2
1  (a + q2)  F¶n§s\

‘a’ , ‘b’ F¶o ]cntab kwJyIÄ¡nSbnÂ q1 sâ CSXp hi¯v  q2, q3 F¶nhbpw, CXpt]mse       

q4, q5  F¶o ]cntab kwJyIÄ  q1 sâ heXp `mK¯pw ImWp¶p.

q4  = 
2
1  (q1 + b)

q5  = 
2
1  (q4 + b)  F¶n§s\

2. asämcp coXn:

‘a’ IqSmsX ‘b’ ]cntab kwJyIÄ.
 (i) X¶n«pff `n¶ kwJyIÄ¡v e.km.Kp IÊp]nSn¨v s]mXptOZaapff kam\ ]cn

tab kwJyIfm¡n amäpI.

 (ii) ]pXnb `n¶kwJybnÂ Awi§Ä¡nSbnÂ kwJyIÄ CsÃ¦nÂ Awit¯bpw,

tOZt¯bpw 10 sâ KpWnX§Ä sImÊv KpWn¡pI. \ap¡v IqSpXÂ

`n¶kwJyIÄ Bhiysa¦nÂ 100, 1000, ....F¶nh sImÊp KpWn¡pI. 

a q1 b

a q2 q1 b

a q3   q2  q1 b

a  q1 q4 b

a q1  q4 q5 b

cÊv kwJyIfpsS icmicn B kwJyIÄ¡nSbnembncn¡pw.

hyXykvX coXnIfp]tbmKn¨v ‘a’ , ‘b’ Chbv¡nSbnepff

]cntab kwJyIsf IÊp]nSn¡mw.

\n§Ä¡dnbmtam?

\n§Ä¡dnbmtam?
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DZmlcWw 1.1

4
3  \pw  

5
4  \pw CSbnepff ]cntab kwJyIÄ ImWpI?

\nÀ²mcWw

kq{XcoXn

X¶n«pffXv : a = 
4
3 , b = 

5
4

4
3  \pw 

5
4 \pw CSbnepff ]cntab kwJyIÄ q1

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  ]cntab kwJy

asämcpcoXn

X¶n«pffXv :     a = 
4
3 , b = 

5
4

\ap¡v  a , b C§s\ FgpXmw  
4
3

5
5

20
15

5
4

4
4

20
16and# #= =, 

4
3

5
5

20
15

5
4

4
4

20
16and# #= =

20
15  \pw 

20
16  \pw CSbnepff ]cntab kwJyIÄ ImWp¶Xn\v Awi¯nt\bpw tOZ¯n

t\bpw 10 sImÊv KpWn¡pI.

,
20
15

10
10

200
150

20
16

10
10

200
160

# #= =

`
200
150 \pw 

200
160  \pw CSbnepff ]cntab kwJyIÄ

, , , , , , ,
200
151

200
152

200
153

200
154

200
155

200
156

200
157

200
158  IqSmsX 

200
159 .

DZmlcWw 1.2

5
3-  \pw 

2
1  \pw CSbnepff ]cntab kwJyIÄ ImWpI.

\nÀ²mcWw

X¶n«pffXv :    a = 
5
3- , b

2
1=

q1 , q2 F¶o cÊv ]cntab kwJyIÄ  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= -

       
20
1-  , 

40
13-  cÊv ]cntab kwJy

Ipdn¸v : cÊv ]cntab kwJyIÄ¡nSbnepffh 
5
3

40
13

20
1

2
1< < <- - -
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1. Xmsg sImSp¯n«pff Hmtcm tPmSn ]cntab kwJyIÄ¡pw CSbnepff Hcp ]cntabkwJy

ImWpI.

(i) 
3
4 \pw 

5
2      (ii) 

7
2-  \pw 

6
5  (iii) 

11
5  \pw 

8
7   (iv) 

4
7 \pw 

3
8

2. cÊv ]cntabkwJyIÄ ImWpI?

(i) 
7
2  \pw 

5
3 (ii) 

5
6  \pw 

11
9 (iii) 

3
1  \pw 

5
4 (iv) 

6
1-  \pw 

3
1

3. aq¶v ]cntabkwJyIÄ ImWpI?

(i) 
4
1 \pw 

2
1 (ii) 

10
7  \pw 

3
2  (iii) 

3
1-  \pw 

2
3 (iv) 

8
1  \pw 

12
1

1.4 aq¶v {_m¡äpff ]Z§fpsS eLqIcWw

Nne DZmlcW§Ä :
(i) 2 + 3 = 5 (ii) 5 – 10 = – 5

 (iii) 
5
3

7
4

#  = 
35
12 (iv) ?4 2

2
1

#- =

DZmlcW§Ä  (i), (ii) , (iii) Â Hmtcm {InbIfpw (iv) Â cÊv  {InbIfpw DÊv

\n§Ä¡dnbmtam  (iv) emas¯ tNmZy¯nÂ BZyw GXv {Inb sN¿Ww.

DZmlcWw (iv) Â Nne \n_Ô\IÄ kzoIcn¨nsÃ¦nÂ hyXykvXamb D¯c§Ä e`n¡pw.

DZmlcWambn  (i)    4 2 2
1 2 2

1 1# #- = =^ h

(ii)   4 2 2
1 4 1 3#- = - =` j hyXykvX D¯c§Ä

Cu kwibw Hgnhm¡m³ {InbIÄ sN¿pt¼mÄ 

Nne \n_Ô\IÄ ]ment¡ÊXmWv. {InbIÄ sN¿pt¼mÄ ‘BODMAS’sâ CS-Xp

hi--¯p \n¶pw XpS§n heXp hit¯bv¡v \o§-Ww.

B - brackets, O - of, D - division, M - multiplication, A - addition, S - subtraction.
ChnsS \½Ä ]Tn-¡m³ t]mIp-¶Xv Hcp {Inbbnse H¶ne[nIw {_m¡äpIfpw IqSmsX 

of s\bpw Ipdn¨mWv.

{_m¡äv 

KWnX {InbIsf {Iaambn kqNn¸n¡p¶Xn\mbn {Kq¸nwKv NnÓw D]tbmKn¡p¶p. 

km[mcW D]tbmKn¡p¶ Nne {Kq¸nwKv NnÓ§Ä Xmsg sImSp¯ncn¡p¶p.

{Kq¸nwKv NnÓw t]cpIÄ

––– _mÀ{_m¡äv

( ) BhcW NnÓw

{ } ]q {_m¡äv (hfbw)

[ ] kaNXpc {_m¡äv
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{Inb -  of ”

Nne kab§fnÂ ‘3’ sâ cÊnc«n ‘20’ sâ \mensem¶v. ‘10’ sâ ]IpXn F¶o {In-bI-

fnÂ of AÀ°w hcp¶ KpW\ NnÓw D]tbmKn¨v FgpXmw.

DZmlcWambn, 
(i) ‘3’ sâ cÊv aS§v  2 # 3,
(ii)  20 sâ \mensem¶v

4
1 20# ,

(iii) ‘10’ sâ ]IpXn
2
1 10# .

Hcp {InbbnÂ Hcp Iq«w NnÓw D]tbmKnt¡Ên h¶mÂ, BZyw {_m¡än\pffnepff 

{InbIÄ BZyw sN¿pIbpw AXn\ptijw {_m¡än\p shfnbnepff {InbIÄ sN¿pIbpw 

thWw. 
DZmlcWw 1.3

Npcp¡pI : 1
3
1
3
2

15
8#+` j

\nÀ²mcWw

1
3
1
3
2

15
8#+` j  =

3
4
3
2

15
8#+` j

 = 
3
6
15
8#` j [ {_m¡än\p {]m[m\yw ]

 = 2
15
8#   = 

15
16  = 1

15
1 .

DZmlcWw 1.4
Npcp¡pI : 5

2
1
4
3+  of  

9
8 .

\nÀ²mcWw

5
2
1
4
3+  of  

9
8  = 

2
11

4
3
9
8#+   [ ‘of ’ \v {]m[m\yw ]

 = 
2
11

36
24+  = 

2
11

3
2+

 = 
6

33 4+  = 
6
37  = 6

6
1 .

DZmlcWw 1.5
Npcp¡pI : 

3
1
4
5

5
3

2
1
4
1# '- + -` `j j8 B

\nÀ²mcWw

 = 
3
1
4
5

5
3

4
2 1# '- + -` `j j8 B [B´c {_m¡än\v {]m[m\yw]

 = 
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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DZmlcWw 1.6

Npcp¡pI : 
7
2

4
1

3
2

6
5

'- -` j$ .
\nÀ²mcWw

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 .

A`ymkw 1.3

1. icnbmb D¯cw sXcsªSp¡pI.

 (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. Npcp¡pI :

 (i) 
12
11

9
5

25
18' #` j (ii) 2

2
1

10
8 1

2
1

8
5# ' +` `j j

 (iii) 
16
15

6
5

2
1

11
10of '-` j  of 

16
15

6
5

2
1

11
10of '-` j  (iv) 

8
9

5
3

4
3

5
3of' +` j  of 8

9
5
3

4
3

5
3of' +` j

 (v) 1
5
2

5
1

4
3

2
1of' - -8 B$ .  of 1

5
2

5
1

4
3

2
1of' - -8 B$ .  (vi) 1

4
3 3

7
1 4

8
3 5

5
3# '-` `j j

 (vii) 2 1 1
6
1

4
3

11
7

6
1of '+` j  of 2 1 1

6
1

4
3

11
7

6
1of '+` j  (viii) 

3
1 1

3
2

7
5 8 5

2
1

4
1' #- - + - - -` `j j ; E' 1
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1.5    LmX§Ä: ]qÀ®m¦§sf LmXm¦§fm¡nsImÊv kwJyIfpsS

LmXm¦cq]w Bhnjv¡cn¡Â

ChnsS LmXm¦kwJyIsf F§s\ D]tbmKn¡mw F¶v ]Tn¡mw.

 2 2 2 2# # # = 24 F¶XnÂ  2 F¶Xv B[mchpw  4 F¶Xv LmXm¦hpamIp¶p.

 n F¶Xv Hcp \nÊÀ¤ kwJybpw ‘a’ Hcp hmkvXhnI kwJybpamsW¦nÂ an F¶Xnsâ

AÀ°w ‘a’ bv¡p Xpeyamb  ‘n’ kwJyIfpsS KpW\^ew F¶mWv.  ‘a’ F¶Xv B[mchpw

‘n’ F¶Xv LmXm¦hpamIp¶p.

\nÀhN\w
  xn  F¶XnÂ ‘n’ Hcp [\]qÀ®m¦ambmÂ  x.x.x.....x 

n  {]mhiyw

n {]mhiyw

i.e, xn = x × x × x × ..... × x    (ChnsS ‘n’F¶Xv 1s\¡mÄ hepXv )

            Ipdn¸v : x1  = x.
F{]Imcw hmbn¡mw?

73 F¶Xns\ 7 sâ LmXw 3 F¶v hmbn¡mhp¶XmWv. 
ChnsS 7 s\ B[mcsa¶pw 3 s\ LmXw F¶pw ]dbp¶p.

     LmXm¦w  (AsÃ¦nÂ)  IrXy¦w

X¶n«pff ]«nIbnse DZmlcW§Ä \ap¡v Ipd¨v IqSn hyàamIp¶p.

\¼À BhÀ¯\ KpW\w LmXm¦ cq]w B[mcw
LmXm¦w AsÃ¦nÂ 

IrXy-¦w

1 2 2 2 2# # # 24 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  {]mhiyw am a m

DZmlcWw 1.7
Xmsg X¶h 2 sâ LmX§fm¡n FgpXpI. 

(i) 2 (ii) 8 (iii) 32 (iv) 128 (v) 256
\nÀ²mcWw :

(i) 2 21
=

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

kqNIw 
   AsÃ¦nÂ LmXw
      AsÃ¦nÂ IrXn

B[mcw
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 (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 ]qÀ®m¦§fpsS LmXm¦ \nba§Ä

Hcp kwJybpsS KpW\^ew H¶ne[nIw XhW BhÀ¯n¡pIbmsW¦nÂ Ffp¸ 

hgnbnÂ AXns\ kqNn¸n¡m³ Ignbpw. CXns\ LmXm¦ \nbaw F¶p]dbp¶p.

(i) KpW\\nbaw

\nbaw 1 a a am n m n
# = +  ChnsS ‘a’hmkvXhnI kwJy m, n F¶Xv [\]qÀ®m¦§Ä

DZmlcWw

 
3
2

3
23 4

#` `j j  = 
3
2

3
23 4 7

=
+

` `j j      (, a a am n m n
# = + F¶ \nba¯nÂ \n¶v a = 

3
2 , m = 3, n = 4)

(ii) lcW \nbaw

\nbaw 2
a
a a

n

m
m n

= - ,ChnsS  a 0!  , m, n  Ch [\]qÀ®m¦§Ä m > n

DZmlcWw

6
6

2

4

6 64 2 2
= =- (

a
a a

n

m
m n

= - F¶ \nbaw D]tbmKn¨v  a= 6, m=4, n=2)

(iii) LmX \nbaw

\nbaw 3 a am n m n
= #^ h , ChnsS m , n Ch [\]qÀ®m¦§Ä

DZmlcWw

(32)4 3 3 3 32 2 2 2
# # #=  = 32 2 2 2+ + +  = 38  

 cÊv LmX§sf X½nÂ KpWn¨mepw CtX D¯cw e`n¡p¶p.

i.e,  3 332 4 2 4 8
= =#^ h .

(iv) ]qPyw LmXm¦w

,m o=Y asämcpcoXn :

m m m m3 3 3 3 0
' = =-  (\nbaw 2);    m m

m
m

m m m
m m m3 3

3

3

'
# #
# #= =  = 1

Cu cÊv \nba§fnÂ \n¶pw  m m m3 3 0
' =  = 1.

Cu DZmlcW§fnÂ \n¶v \memas¯ \nbaw cq]w sImÊp.

\nbaw 4 ‘a’F¶Xv‘‘]qPyw’’ AÃm¯ ]cntab kwJy BsW¦nÂ a 10
=

DZmlcWw

 (i) 2 10
=  (ii) 

4
3 1

0

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

5
2 0

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

1a a a
( ) ( ) ( )x y z y z x z x y

# # =
- - -

F¶v sXfnbn¡pI

{ian¡pI
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(v) hyqÂ{Ia \nbaw

EW LmX kwJybpsS KpW\ hyqÂ{Iaw AtX kwJysb [\LmXm¦ambn amäp¶p.

DZmlcWw

 (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 sâ KpW\ hyqÂ{Iaw= 
3
1

3
3

1

0

=  = 30–1 = 3–1.

AXpt]mse 6 6
6
1

6
6 62

2 2

0
2 20

= = = =- -sâ KpW\ hyqÂ{Iaw 6 6
6
1

6
6 62

2 2

0
2 20

= = = =- -

 
3
8 3

` j  bpsS KpW\ hyqÂ{Iaw=  
3
8
1

3
8

3

3

=
-

`
`

j
j .

apIfnÂ sImSp¯n«pff DZmlcW§fnÂ \n¶v A©mas¯ LmXm¦\nbaw cq]s¸«p.

\nbaw 5 ‘a’ Hcp hmkvXhnI kwJybpw ‘m’ Hcp]qÀ®m¦hpambmÂ a
a
1m

m=-

(vi) Htc LmXw Dff kwJyIfpsS KpW\w

Npcp¡pI.

(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

s]mXphmbn ]dªmÂ,  a , b GsX¦nepw cÊv ]qÀ®m¦§fmbmÂ \ap¡v

a b2 2
#  = a b ab2 2

# =^ ^h h

`  Xmsg sImSp¯n«pffXnÂ \n¶pw \½Ä LmX§fpsS KpW\ \nba¯nÂ F¯nt¨cp¶p.

.... .....a a a m b b b mtimes times# # # # # # #^ ^h h{]mhiyw) .... .....a a a m b b b mtimes times# # # # # # #^ ^h h {]mhiyw) = ......ab ab ab m# # #  {]mhiyw)

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

\nbaw 6 a bm m
#  = ab m^ h , ChnsS a, b hmkvXhnI kwJy m ]qÀ®m¦w
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DZmlcWw

 (i) 3 4x x
#    =  3 4 x#^ h  = 12x

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

(vii) LmX§fpsS lcW \nbaw

Npcp¡pI

(i) 
3
4 2

` j  = 
3
4

3
4

#  = 
9
16  = 

3
4

2

2

 ,

(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

-

-

.

AXn\mÂ
b
a 2` j  F¶Xns\ 

b
a

2

2

Fs¶gpXmw.

b
a m` j  = ....

b
a

b
a

b
a m times# # #` j {]mhiyw

b
a m` j = ....

.....
b b b m
a a a m

times
times

# # #
# # {]mhiyw

{]mhiyw

`   
b
a m` j  = 

b
a

m

m

\nbaw 7 b
a m` j  = 

b
a

m

m

 ChnsS b 0! , a , b hmkvXhnI kwJyIÄ, m ]qÀ®m¦w

DZmlcWw

 (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

=

DZmlcWw 1.8

eLqIcn¡pI (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, BbmÂ  p bpsS aqeyw ImWpI?

\nÀ²mcWw :
 (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]
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 (iv) 23 0^ h  = 8 10

=  [a  a0 = 1]
 (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
=  

 (AsÃ¦nÂ) 2 3 4#^ h  = 2 3 16 81 12964 4
# #= =

 (viii)     X¶n«pffXv : 2p = 32 
 2p = 25 

`   p = 5 (cÊp hi¯pw B[mcw Xpeyw) 
       DZmlcWw 1.9

Xmsg X¶hbpsS aqeyw ImWpI.

 (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
\nÀ²mcWw :

(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

(AsÃ¦nÂ) 
8
3 9 9-

` j  = 1
8
3 0

=` j
DZmlcWw 1.10

16 2-  s\  4 B[mc kwJybm¡n amäpI.

\nÀ²mcWw :
\ap¡dnbmw   16 42

=

16 2` -  = 42 2-^ h  
 = 42 2#-

  4 4
= -

2  32
2  16
2  8
2  4
2  2
    1
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DZmlcWw 1.11

eLqIcn¡pI.

 (i) 2 33 2 2 2
#

-^ ^h h  (ii) 
3

2
2 2

2 3

^
^

h
h

\nÀ²mcWw :
(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

= =#

#

.

DZmlcWw 1.12
\nÀ²mcWw sN¿pI

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

8
2

8
2x x2 6

# =` ` `j j j
\nÀ²mcWw :
(i) X¶n«pffXv 12x = 144

12x = 122

`  x  = 2  (a  cÊp hi¯pw B[mcw kaw)

(ii) 
8
2

8
2x x2

#` `j j  = 
8
2 6

` j

8
2 x x2 +

` j  = 
8
2 6

` j  (a  cÊp hi¯pw B[mcw kaw)

2x x+  = 6

3x = 6

x = 
3
6  = 2.

DZmlcWw 1.13

eLqIcn¡pI : 
2 3 4

3 2
4 2 4 2

3 2 2 3

# #

#
- - -

- -

^
^ ^
h
h h

\nÀ²mcWw :

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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A`ymkw 1.4

1. icnbmb D¯cw sXcsªSp¡pI.

 (i) a am n
#   = 

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

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

 (iii) 102  sâ LmXw

(A) 2 (B) 1 (C) 10 (D) 100

(iv) 6– 1  =
(A) 6 (B) – 1 (C) 

6
1- (D) 

6
1

(v) 2–4 sâ KpW\ hyqÂ{Iaw

(A) 2 (B) 4 (C) 24 (D) – 4

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

 (vii) 2 2- -^ h  =
(A)

2
1 (B)

4
1 (C)

2
1- (D) 

4
1-

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

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

 (ix) 
3
1 4-

` j  = 
(A) 3 (B) 34 (C) 1 (D) 3–4

(x)  (– 1)50  = 
(A) –1 (B) 50 (C) – 50 (D) 1

2. eLqIcn¡pI

 (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. aqeyw ImWpI

(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 sâ  aqeyw ImWpI

 (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 F¦nÂ X¶n«pffhbpsS aqeyw ImWpI

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

(b)  3 81x
= F¦nÂ X¶n«pffhbpsS aqeyw ImWpI

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

6. sXfnbn¡pI (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 hÀ¤§Ä, hÀ¤aqew, L\§Ä, L\aqew

1.7.1 hÀ¤§Ä

Hcp kwJysb AtX kwJysImÊv KpWn¡pt¼mÄ In«p¶ KpW\^es¯ B kwJybpsS 

hÀ¤w F¶p ]dbp¶p. CXns\ LmXw 2 F¶v kqNn¸n¡p¶p.

DZmlcWw : (i) 3 3 3 92
# = =

(ii) 5 5 5 252
# = = .

DZmlcWw (ii) 52 s\ hmbn¡p¶Xv 5 sâ LmXw 2 F¶mWv.  (AsÃ¦nÂ) 5 sâ hÀ¤w 
ChnsS 25 s\ 5 sâ hÀ¤sa¶v ]dbp¶p.

AXpt]mse 49 s\  7 sâ hÀ¤sa¶pw 81 s\  9 sâ hÀ¤sa¶pw ]dbp¶p.

Cu ]mT¯nÂ Nne hÀ¤kwJyIsf¡pdn¨v ]Tn¡mw.

]qÀ®hÀ¤w

1, 4, 9, 16, 25, g Chsb ]qÀ® hÀ¤w AsÃ¦nÂ hÀ¤kwJy F¶p]dbp¶p.

 1  = 12 , 4 = 22 , 9 = 32, 16 = 42  F¶n§s\bmWv.

Hcp kwJybpsS hÀ¤s¯ B kwJybpsS ]qÀ®hÀ¤sa¶p ]dbp¶p.

hÀ¤kwJyIfpsS khntijXIÄ

\ap¡v Xmsg X¶n«pff KpW§fnÂ \n¶v amXrImhÀ¤ kwJyIsf \nco£n¡mw.

1. H¶mw Øm\¯v  0, 1, 4, 5, 6 , 9. F¶nhbnÂ Ahkm\n¡p¶ hÀ¤kwJyIÄ

]qÀ® hÀ¤hpw  2, 3, 7, 8 F¶nhbnÂ Ahkm\n¡p¶ kwJyIÄ ]qÀ®hÀ¤w

AÃm¯hbpw BIp¶p.
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i) ii)kwJy hÀ¤w

1 1
9 81
11 121

HäbpsS Øm\¯v 1 , 9 F¶o kwJyI fmsW¦nÂ
AhbpsS hÀ¤w Ahkm\n ¡p¶Xv 1 Â 
Bbncn¡pw.

kwJy hÀ¤w

2 4
8 64
12 144

HäbpsS Øm\¯v 2 , 8 F¶o kwJyI fmsW¦nÂ
AhbpsS hÀ¤w Ahkm\n ¡p¶Xv 4 Â Bbncn¡pw.

iii) kwJy hÀ¤w

3 9
7 49
13 169

HäbpsS Øm\¯v 3, 7 F¶o kwJyI fmsW¦nÂ
AhbpsS hÀ¤w Ahkm\n ¡p¶Xv  9 Â
Bbncn¡pw.

iv) kwJy hÀ¤w

4 16
6 36
14 196

HäbpsS Øm\¯v 4,6 F¶o kwJyI fmsW¦nÂ
AhbpsS hÀ¤w Ahkm\n ¡p¶Xv  6 Â
Bbncn¡pw.

^ew

 2.

3. hÀ¤ kwJyIsf ]cnKWn¡pI.

4. Xmsg sImSp¯n«pffh ]cnKWn¡pI.

(i) 100 = 102 

`  100 Hcp ]qÀ®hÀ¤w

(ii) 81,000 = 81 × 100 × 10
 = 92 × 102 × 10   

    `  81,000 ]qÀ®hÀ¤aÃ.

cÊv
]qPy§Ä

cÊv
]qPy§Ä

Hcp 
]qPyw

\mev
]qPy§Ä

100 10000

200 40000

700 490000

2

2

2

=

=

=

* 4

10 100

20 400

30 900

2

2

2

=

=

=

* 4

   (i) Hcp ]qPy¯nÂ Ahkm\n¡p¶ kwJybpsS hÀ¤w cÊv ]qPy¯nÂ Ahkm\n¡p¶p.

(ii) ]qPy§fpsS F®w HäkwJybnÂ Ahkm\n¡p¶ kwJyIÄ ]qÀ®hÀ¤w AÃ.

(]qPy§fpsS

F®w Cc«kwJy)

(]qPy§fpsS

F®w HäkwJy)

v) kwJy hÀ¤w

5 25
15 225
25 625

HäbpsS Øm\¯v 5 F¶o kwJyI

fmsW¦nÂ AhbpsS hÀ¤w Ahkm\n 

¡p¶Xv  5 Â Bbncn¡pw.
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5. ]«nI {i²n¡pI

apIfnepff ]«nIbnÂ \n¶pw Hcp \nKa\¯nse¯mw.

DZmlcWw 1.14
CSbnepff ]qÀ® hÀ¤kwJyIÄ ImWpI?  

(i) 10 \pw 20  (ii) 50 \pw 60 (iii) 80 \pw 90.
\nÀ²mcWw :

(i) 10 \pw 20 \pw CSbnepff ]qÀ®hÀ¤kwJy 16.

(ii) 50 \pw  60 CSbnÂ ]qÀ®hÀ¤kwJy CÃ.

(iii) 80 \pw  90 \pw CSbnepff ]qÀ® hÀ¤kwJy 81.

DZmlcWw 1.15
3136, 867 IqSmsX 4413  F¶o kwJyIfnÂ HäbpsS Øm\w \nco£n¨n«v GsXms¡

]qÀ®hÀ¤aÃ F¶v ImWpI?

\nÀ²mcWw :
3136 Â HäbpsS Øm\¯v 6 DffXpsImÊv ]qÀ®hÀ¤amIm³ km[yXbpÊv. 867, 

4413 F¶o kwJyIfnÂ HäbpsS Øm\¯v  7 , 3 BbXpsImÊv XoÀ¨bmbpw ]qÀ®hÀ¤aÃ.

DZmlcWw 1.16
Xmsg X¶n«pff kwJyIfnÂ hÀ¤§fpsS HäbpsS Øm\w FgpXpI.  

(i) 24  (ii) 78  (iii) 35
\nÀ²mcWw :
(i) 24 sâ hÀ¤w = 24 × 24 HäbpsS Øm\w 4

`   4#4 = 16.  `  24 sâ hÀ¤ kwJybnÂ HäbpsS Øm\w 6

Cc« kwJyIfpsS hÀ¤w

kwJy hÀ¤w

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

Hä kwJyIfpsS hÀ¤w

kwJy hÀ¤w

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

         (i) Cc« kwJyIfpsS hÀ¤w Cc«kwJy Bbncn¡pw.

        (ii) Hä kwJyIfpsS hÀ¤w HäkwJy Bbncn¡pw.

^ew
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(ii) 78 sâ hÀ¤w = 78 × 78 HäbpsS Øm\w 8

`  8 × 8 = 64.  `  78 sâ hÀ¤ kwJybnÂ HäbpsS Øm\w 4

(iii) 35 sâ hÀ¤w = 35 × 35 HäbpsS Øm\w 5
`  5 #  5 = 25. `  35 sâ hÀ¤ kwJybnÂ HäbpsS Øm\w 5

  Nne hÀ¤kwJyIfpsS ckIcamb amXrI

ASp¯Sp¯ HäkwJyIfpsS k¦e\w

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 (BZys¯ ‘n’ HäkwJyIfpsS XpI)
apIfnÂ sImSp¯n«pff Nn{X¯nÂ \n¶v CXv a\Ênem¡mw.

]cntab kwJy 
b
a  bpsS hÀ¤w ImWÂ

b
a  #  

b
a  = 

b
a

2

2

= 
Awi¯nsâ hÀ¤w

tOZ¯nsâ hÀ¤w

DZmlcWw

(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 .

A`ymkw 1.5

1. H¶mw Øm\s¯ A¡§Ä {iZv[n¨v Xmsg X¶n«pffhbnÂ GsXms¡bmWv ]qÀ®hÀ¤§Ä

AÃ F¶v {]Ømhn¡pI.

(i) 3136 (ii) 3722 (iii) 9348 (iv) 2304 (v) 8343

2. Xmsg X¶n«pffhbnÂ \n¶v H¶mw Øm\s¯ A¡§Ä FgpXpI.

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

3. ]qÀ®ambpw k¦e\{Inb sN¿msX  Xmsg X¶n«pffhbpsS XpI ImWpI.

(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 F¶nh Im{]n¡À
kwJyIfmWv.

\n§Ä¡dnbmtam?
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4. 1 Â XpS§p¶ ASp¯Sp¯ HäkwJyIfpsS XpIbmbn Xmsg X¶n«pff kwJyIsf

FgpXpI.

(i)  72  (ii)  92  (iii)  52  (iv)  112

5. Xmsg X¶n«pffhbpsS hÀ¤§Ä ImWpI?

(i) 
8
3   (ii) 

10
7   (iii) 

5
1 (iv) 

3
2 (v) 

40
31

6. Xmsg X¶n«pffhbpsS aqeyw ImWpI?

(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. Xmsg X¶n«pff coXn D]tbmKn¨v hn«pt]mbh ]qcn¸n¡pI.

1.7.2 hÀ¤aqe§Ä

\nÀÆN\w

Hcp kwJysb AtX kwJysImÊv KpWn¡p 

t¼mÄ In«p¶ KpW\^ew B kwJybpsS hÀ¤w 

BIp¶p. kwJy hÀ¤aqew F¶dns¸Sp¶p.

DZmlcWambn,

(i) 3 #  3 = 32 = 9
(ii) (– 3) #  (– 3) = (– 3)2  = 9
ChnsS 3 Dw  (– 3) Dw 9 sâ hÀ¤aqeamIp¶p.

hÀ¤aqew Ipdn¡p¶Xn\v D]tbmKn¡p¶ NnÓw BIp¶p.

`  9  = 3!  ( plus AsÃ¦nÂ minus 3 F¶v hmbn¡Ww )
[\aqew am{Xw IW¡nseSp¯mÂ, 9  = 3 

Ipdn¸v : x sâ hÀ¤aqes¯ x Ft¶m x 2
1  Ft¶m FgpXmw

  AXpsImÊv 4  = 4 2
1^ h  IqSmsX  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 5 ___2 2
+ +  = 212

5 ___ 302 2
+ +  = 312

6 7 ___2 2
+ +  = ___

    9 3

   3 sâ hÀ¤w 9

    9 sâ hÀ¤waqew 3
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Cu `mK¯nÂ \nÊÀ¤kwJyIfpsS  [\hÀ¤aqe§Ä am{Xw FSp¯ncn¡p¶p. Xmsg 

X¶n«pff ]«nI {i²n¡pI.

]«nIbnÂ \n¶v \ap¡v XmsgX¶h Adnbm³ km[n¡pw.

 (i) Hcp ]qÀ®hÀ¤¯nÂ  ‘n’ A¡§Ä DÊmbncn¡pIbpw ‘n’ Hcp Cc« kwJybmbn

cn¡pIbpw sNbvXmÂ AXnsâ hÀ¤aqe¯nÂ  n
2

 A¡§Ä DÊmbncn¡pw. 
 (ii) Hcp ]qÀ®hÀ¤¯nÂ ‘n’ A¡§Ä DÊmbncn¡pIbpw n Hcp Hä kwJybmbn

cn¡pIbpw sNbvXmÂ AXnsâ hÀ¤aqe¯nÂ n
2
1+   A¡§Ä DÊmbncn¡pw.

Hcp kwJybpsS hÀ¤aqew ImWp¶Xn\v XmsgX¶n«pff coXnIÄ D]tbmKn¡mw.

(i)  LSI coXn

(ii) ZoÀL lcW coXn

(i)  LSIcoXn

Hcp ]qÀ®hÀ¤¯nsâ hÀ¤aqew ImWp¶Xn\v B kwJybpsS A`mPy LSI§Ä 

ImWpI. Ahsb tPmSnIfmbn hn`Pn¡pI.

DZmlcWw 1.17
64 sâ hÀ¤aqew ImWpI

\nÀ²mcWw :
64 = 2 2 2 2 2 2# # # # #  = 2 2 22 2 2

# #

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

64  = 8

]qÀ®hÀ¤w hÀ¤aqew

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

Ht¶m ctÊm A¡§fpff kwJybpsS 

hÀ¤aqe¯nÂ Hc¡w DÊmbncn¡pw.

aqt¶m \mtem A¡§fpff kwJybpsS 

hÀ¤aqe¯nÂ 2 A¡§Ä DÊmbncn¡pw.

At©m Btdm A¡§fpff kwJybpsS 

hÀ¤aqe¯nÂ 3 A¡§Ä DÊmbncn¡pw.

Gtgm Ft«m A¡§fpff kwJybpsS 

hÀ¤aqe¯nÂ 4 A¡§Ä DÊmbncn¡pw.

]«nI 1

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

A`mPyLSI§fm¡Â
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DZmlcWw 1.18

169 sâ hÀ¤aqew ImWpI

\nÀ²mcWw :
169 = 13 13#  = 132

169  = 132  = 13
DZmlcWw 1.19

12.25 sâ hÀ¤aqew ImWpI

\nÀ²mcWw 

.12 25  = .
100

12 25 100#

 = 
100

1225  = 
10

5 7
2

2 2
#  = 

10
5 7#

.12 25  = 
10
35  = 3.5

DZmlcWw 1.20
5929 sâ hÀ¤aqew ImWpI

\nÀ²mcWw 

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

5929  = 7 112 2
#  = 7 11#

5929`  = 77
DZmlcWw 1.21

GXv sNdnb kwJysImÊv KpWn¨memWv  200 Hcp ]qÀ®

hÀ¤amIp¶Xv.

\nÀ²mcWw 

200 = 2 2 2 5 5# # # #

‘2’ \v tPmSn CÃ.

AXpsImÊv 200 s\ 2 sImÊv KpWn¨mÂ ]qÀ® hÀ¤amIpw

DZmlcWw 1.22
GXv sNdnb kwJysImÊv lcn¡pt¼mgmWv 384 ]qÀ®

hÀ¤amIp¶Xv.  

\nÀ²mcWw 

384 = 3#2#2#2#2#2#2#2

‘3’ \pw ‘2’ \pw tPmSnIfnÃ.

AXn\mÂ 384 s\ 6 sImÊv lcn¨mÂ ]qÀ®hÀ¤amIpw.

13  169  
13  13
      1

A`mPyLSI§fm¡Â

5  1225  
5  225
7  49
7  7
    1

A`mPyLSI§fm¡Â

 7  5929  
 7  847
11 121
11 11
     1

A`mPyLSI§fm¡Â

2  200
2  100
2  50
5  25
5  5
    1

A`mPyLSI§fm¡Â

A`mPyLSI§fm¡Â
3  384
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1
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(ii) ZoÀL lcWcoXn

Nne kab§fnÂ henb kwJyIfpsS hÀ¤aqew  LSIcoXnbnÂ IÊp]nSn¡p¶Xv A{X 

eLphÃ. AXn\mÂ asämcp coXnbmb ZoÀL lcW coXn D]tbmKn¡mw.

Cu coXn D]tbmKn¨v ZimwikwJyIfpsS hÀ¤aqe§fpw IÊp]nSn¡m³ km[n¡pw. Cu 

coXn Xmsg X¶n«pff DZmlcW§Ä hgn hniZam¡nbn«pÊv. 

DZmlcWw 1.23
529 sâ hÀ¤aqew ZoÀL lcWcoXnbnÂ ImWpI.

\nÀ²mcWw :
hgn 1 : 529 s\ 5 29  F¶v het¯ Aä¯p\n¶pw tPmSnIfmbn ]ncn¡pI.

(i.e. HäbpsS Øm\¯p \n¶pw )
hgn 2 : 5 Â DffS§nbn«pff hÀ¤kwJybpsS hÀ¤aqew ImWpI. ChnsS B kwJy

2  BIp¶p.

hgn 3 : ‘2’ s\ lmcIambpw, lcW^ew Bbpw FgpXpI.

hgn 4 : lcW^ew 2 Dw lmcIamb 2 Dw KpWn¨v In«p¶ KpW\^ew 4 s\ 5 \v

Xmsg FgpXn Ipdbv¡pI. injvSw 1 BIp¶p.

hgn 5 : tPmSn 29 s\ Iosg 1 sâ heXphit¯¡v sImÊv hcnI.

^eambn 129 In«p¶p.

hgn 6 : 2 sâ Cc«n ImWpI 4 In«p¶p. n n4 #  sâ aqeyw 129 AsÃ¦nÂ

AXnÂ Ipdhv hc¯¡hn[w ImWpI. 

 DZmlcWambn 42 2 84# = ; 43 3 129# =  

 AXn\mÂ n = 3.

hgn 7 : 43 s\ ASp¯ lmcIambn«pw 3 s\ apIfnÂ 2sâ AcnInembpw 

FgpXpI. KpW\^ew 43 3 129# =  s\ 129 \p Iosg FgpXn

Ipdbv¡pI. injvSw ‘0’ In«p¶p. lcWw ]qÀ¯nbmbn.

 AXn\mÂ 529 23= .

DZmlcWw 1.24

3969  sâ aqeyw ZoÀLlcW coXnbnÂ ImWpI.

\nÀ²mcWw :

hgn 1 : 3969 s\ 39 69  F¶ coXnbnÂ het¯bä¯p \n¶pw cÊptPmSnIfm¡pI.

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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hgn 2 : 39 Â AS§nbn«pff hÀ¤¯nsâ hÀ¤aqew ImWpI. B kwJy 6 BIp¶p.

hgn 3 : 6 s\ lmcIambpw lcW^ew Bbpw FgpXpI.

hgn 4 : 6 s\ 6sImÊv KpWn¨v KpW\^ew 36 s\ 39 \v Iosg FgpXn

Ipdbv¡pI. injvSw 3 In«p¶p.

hgn 5 : ASp¯tPmSnbmb 69 s\ 3 \v AcnInte¡v sImÊphcnI.

^eambn 369 In«p¶p.

hgn 6 : 6 s\ Cc«nbm¡pI. 12 In«p¶p. n n12 #  sâ aqeyw 369 
AsÃ¦nÂ AXnÂ Ipdhv hc¯¡hn[w ImWpI.

 122 2 244# = ; 123 3 369# =  BbXn\mÂ n = 3

hgn 7 : 123 s\ ASp¯ lmcIambpw 3 s\ apIfnÂ 6 \v kao]ambpw FgpXpI.

KpW\^ew 123 3 369# =  s\ 369 \v IognÂ FgpXn Ipdbv¡pI. injvSw

‘0’ In«p¶ lcWw ]qÀ¯nbmIp¶p. AXn\mÂ 3969  = 63.

1.7.2 (a) Zimwi kwJyIfpsS hÀ¤aqew

ZoÀL lcWcoXn {]tbmKn¡pt¼mÄ X¶n«pff kwJybpsS ]qÀ®kwJym `mKs¯               

]Xnhp coXnbnÂ tPmSnIfm¡pI. Zimwi`mKs¯ Zimwi _nµphnsâ CS¯p\n¶pw               

het¯m«v F¶ {Ia¯nÂ tPmSnIfm¡pI. 

DZmlcWambn,  322.48 F¶ kwJysb \mw C§s\ FgpXp¶p.

hÀ¤aqe¯n\v Zimwi_nµp ASbmfs¸Sp¯p¶Xn\v \mw a\Ênemt¡ÊXpÊv.                                  

CXn\mbn, Ht¶m, ctÊm A¡§fpff Hcp kwJybpsS hÀ¤aqe¯nÂ Hc¡w DÊmhpw 

F¶n§s\bpffh \mw {i²n¡pI (]«nI 1 ]cntim[n¡pI). Xmsg X¶n«pff DZmlcW§Ä 

Cu coXnbnÂ hnhcn¡p¶p. 

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

]qÀ®kwJy`mKw Zimwi_nµp Zimwi `mKw
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1

0

DZmlcWw 1.25
6.0516 sâ hÀ¤aqew  ImWpI.

\nÀ²mcWw :
kwJysb .6 05 16  Fs¶gpXpI. ]qÀ®kwJym ̀ mK¯pff kwJybv¡v Hc¡w am{Xapff 

Xn\mÂ ]qÀ®kwJym `mK¯nsâ hÀ¤aqe¯nepw Hc¡w am{Xta DÊmhpIbpffq. 60516 sâ 

hÀ¤aqew ImWp¶ ]XnhpcoXn Xs¶ A\pIcn¡pI. 

X¶n«pff {InbbnÂ \n¶v  . .6 0516 2 46= .
DZmlcWw 1.26

3250  Â \n¶v GXv sNdnb kwJy Ipd¨memWv AsXmcp ]qÀ®hÀ¤amIp¶Xv.

\nÀ²mcWw :

CXv ImWn¡p¶Xv 572  sâ aqeyw 3250 Â \n¶v 1 Ipdbv¡pt¼mgmWv In«p¶Xv F¶mWv.

AXpsImÊv Bhiyamb Gähpw sNdnb kwJy 1 BIp¶p.

DZmlcWw 1.27

1825  t\mSv GXp kwJy Iq«nbmemWv AsXmcp ]qÀ®hÀ¤amIp¶Xv.

\nÀ²mcWw :

CXv ImWn¡p¶Xv  42 1825<2 .

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
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ASp¯ ]qÀ®hÀ¤w 43 18492

= .
AXn\mÂ Iqt«Ê kwJy 43 18252

- = 1849 – 1825
= 24.

DZmlcWw 1.28
aqeyw \nÀ®bn¡pI .0 182329

\nÀ²mcWw 

AXn\mÂ . .0 182329 0 427=

Ipdn¸v : dmUn¡nsâ ]qÀ®kwJym `mK¯v ‘0’ BbXn\mÂ hÀ¤aqe¯nsâ ]qÀ®

kwJym`mKhpw ‘0’ Bbncn¡pw.

DZmlcWw 1.29

121.4404 sâ hÀ¤ aqew ImWpI

\nÀ²mcWw 

. .121 4404 11 02=

DZmlcWw 1.30
0.005184 sâ hÀ¤ aqew ImWpI

\nÀ²mcWw :
. .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 s\ .0 18 23 29  
Fs¶gpXpI. kwJybv¡v ]qÀ®kwJym 

`mKanÃm¯Xn\mÂ hÀ¤aqe¯n\pw      

]qÀ® kwJym `mKanÃ. 182329 sâ

hÀ¤ aqew ImWp¶ coXn ]n³XpScpI.
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   cÊp ZimwiØm\§Ä¡v IrXyambn 

ImtWÊXn\mÂ BZyw aq¶p ZimwiØm\ 

§Ä¡v hÀ¤aqew ImWpI. AXn\mbn 6

]qPy§Ä (3 tPmSn) Zimwi _nµphnsâ 

heXphi¯v tNÀ¡pI.

Ipdn¸v : dmUn¡nsâ ]qÀ®kwJym ̀ mK¯v ‘0’, Hcp ]qPyambXn\mÂ lcW^e¯nÂ Zimwi

_nµphn\v ap³]v  ‘0’ FgpXpI. Zimwi_nµp Ignªv CSXp`mK¯v  00 BbXn

\mÂ lcW^e¯nÂ Zimwi_nµp Ignªv Hcp ‘0’FgpXpI.

1.7.2 (b) A]qÀ® hÀ¤¯nsâ hÀ¤aqew

]qÀ® hÀ¤aÃm¯ Hcp kwJysb A]qÀ® hÀ¤w F¶p ]dbp¶p. DZmlcWambn    

2, 3, 5, 7, 13,... F¶nh A]qÀ® hÀ¤§fmWv. A§s\bpff kwJyIfpsS hÀ¤aqew

ImWp¶Xn\v ZoÀL lcWcoXn D]tbmKn¡p¶p.

Bhiyamb hÀ¤aqe¯n\v ‘n’ Zimwi Øm\§Ä IÊp]nSn¡Wsa¦nÂ  n+1 hscbpff

Zimwi Øm\§Ä IÊp]nSn¨tijw ‘n’ Øm\§Ä¡v IrXyam¡pI. Bhiym\pkcWw

]qPy§Ä tNÀ¯v dmUn¡nsâ Zimwi `mK¯v DÄs¸Sp¯pI.

DZmlcWw 1.31
3 sâ hÀ¤aqew 2 Zimwi Øm\§Ä¡v IrXyambn ImWpI.

\nÀ²mcWw :

               3`  = 1.732 aq¶p ZimwiØm\§Ä¡v

3  = 1.73  cÊp ZimwiØm\§Ä¡v IrXyambv

DZmlcWw 1.32
10

3
2  sâ hÀ¤aqew 2 Zimwi Øm\§Ä¡v IrXyambn ImWpI.

\nÀ²mcWw :
10

3
2  = 

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

hÀ¤aqew 2 Zimwi Øm\§Ä¡v IrXyambn ImtWÊXn\mÂ

aq¶p ZimwiØm\§Ä hsc hÀ¤aqew ImWWw. AXn\mÂ 
3
2  s\            

6 Zimwi Øm\§Ä¡v IrXyambn amäWw.

10
3
2  =  3.265  (GItZiw)

= 3.27(cÊp ZimwiØm\§Ä¡v IrXyam¡nbmÂ)

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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1. Xmsg X¶n«pff ]Z§fpsS  hÀ¤aqew ImWpI.

(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. Xmsg X¶n«pffhbpsS  hÀ¤aqew ImWpI.

(i) 
64
9   (ii) 

16
1 (iii) 49  (iv) 16

3. Xmsg X¶n«pffhbpsS  hÀ¤aqew ZoÀL lcW coXnbnÂ ImWpI.

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

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

4. Xmsg X¶n«pffhbpsS hÀ¤aqew A`mPyLSIam¡Â coXnbnÂ ImWpI.

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

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

5. Xmsg X¶n«pff Zimwi kwJyIfpsS hÀ¤aqew ImWpI.

(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. Xmsg X¶n«pff kwJyIfnÂ Hmtcm¶nÂ \n¶pw GXv sNdnbkwJy Ipdbv¡pt¼mgmWv Hcp

]qÀ®hÀ¤w In«p¶Xv.

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

7. Xmsg X¶n«pff kwJyIfnÂ Hmtcm¶nt\mSpw \n¶pw GXv sNdnbkwJy Iq«nbmemWv Hcp

]qÀ®hÀ¤w In«p¶Xv.

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

8. Xmsg X¶n«pffhbpsS hÀ¤aqew 2 ZimwiØm\§Ä¡v IrXyambn ImWpI.

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

12
1

9. 441 m2  hnkvXoÀ®apff Hcp kaNXpc¯nsâ Hcp hi¯nsâ \ofw ImWpI.

10. Xmsg X¶n«pffhbpsS hÀ¤aqew ImWpI.

(i) 
3136
225  (ii) 

3481
2116  (iii) 

1764
529 (iv) 

5776
7921
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1.7.3 L\§Ä

BapJw

 alm\mb KWnX {]Xn` Fkv. cmam\pPs\ Ipdn¨pff Hcp kw`hamWv          

ChnsS {]Xn]mZn¡p¶Xv. Hcn¡Â (s{]m^. Pn.F¨v. lmUn) 1729 

F¶ \¼dpff Xsâ ImdnÂ At±ls¯ kµÀin¡ms\¯n. cmam\p              

Pt\mSv kwkmcn¡p¶ Iq«¯nÂ 1729 s\ Hcp tamiamb kwJybmbn 

lmUn hntijn¸n¨p. cmam\pP³ DS³Xs¶ 1729 hfsc ckIcamb Hcp 

kwJybmsW¶v Nq Ên¡m«n. 2 tPmSn kwJyIfpsS L\§fpsS 

XpIbmbn 2 coXnbnÂ FgpXm³ Ignbp¶ Gähpw sNdnb 

kwJybmsW¶v At±lw ]dªp.

ie.,  1729 =  1728 +1 = 12 13 3
+

IqSmsX 1729 =  1000 + 729 = 10 93 3
+

1729 cmam\pP³ kwJy F¶dnbs¸Sp¶p.

L\§tfbpw L\aqe§tfbpw kw_Ôn¨ ckIc§fmb 

aäp ]e hkvXpXIfpw DÊ v.

kaNXpc L\nI

'kaNXpcL\nI' F¶ hm¡v PymanXnbnemWv

D]tbmKn¡p¶sX¶v \ap¡dnbmw. FÃm hi§fpw

Xpeyamb L\cq]amWv kaNXpcL\nI.

ASp¯pff Nn{X¯nse kaNXpcL\nIbpsS Hmtcmhihpw ‘a’ am{XIÄ BsW¦nÂ

AXnsâ hym]vXw a × a × a  = a3 L\am{XIÄ BIp¶p.

ChnsS a3 s\  "a cubed" AsÃ¦nÂ "a bpsS LmXw 3" 
AsÃ¦nÂ "a to the power 3" F¶p ]dbp¶p.

Ct¸mÄ 1, 8, 27, 64, 125, gF¶o kwJyIÄ FSp¡pI.

Cu kwJyIÄ ]qÀ®amb L\§Ä AsÃ¦nÂ L\ kwJyIÄ F¶v hnfnbv¡s¸Sp¶p.

 Hcp kwJysb AtX kwJysImÊ v aq¶p{]mhiyw KpWn¡pt¼mgmWv Hmtcm L\kwJyIfpw 
 In«p¶Xv.

CXv t\m¡pI.1 1 1 13
# # = ,  2 2 2 23

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

DZmlcWw 1.33
Xmsg X¶n«pffhbpsS aqeyw ImWpI.

 (i) 153  (ii) 4 3-^ h  (iii) .1 2 3^ h  (iv) 4
3 3-` j

\nÀ²mcWw

(i) 153 = 5 15 15 33751 # # =

(ii) (– 4)3 = 644 4 4# #- - - =-^ ^ ^h h h

{io\nhmk cmam\pP³ 
 (1887 -1920)

    C´y³ KWnX imkv{XÚ\mb 
cmam\pP³ kwJym kn²m´¯nsâ 

hn]peamb IÊ p]nSn¯w temI¯n\v 
k½m\n¨p. At±l¯nsâ Npcp§nb 
Poh nX ImebfhnÂ kz´amb 
GItZiw 3900 KWnX {]ivt\m 
¯c§Ä kamlcn¨p.

cmam\pP kwJyIfnÂ 1729 
Gähpw sNdnb kwJy BIp¶p. 
C¯cw [mcmfw kwJyIÄ DÊ v. 
AhbnÂ Nneh  4104 (2, 16 ; 9, 15), 
13832 (18, 20 ; 2, 24).

\n§Ä¡dnbmtam?
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(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

tNmZyw (ii) {i²n¡pI. ChnsS  (– 4)3 = – 64.
Ipdn¸v : Hcp EWkwJysb Cc« XhW AtX kwJysImÊ v KpWn¡pIbmsW¦nÂ KpW\^ew Hcp [\

kwJybmbncn¡pw. ]t£ Hcp EWkwJysb HäkwJymXhW {Ia¯nÂ AtX kwJysImÊ v KpWn¡pIbmsW¦nÂ 

Hcp EWkwJy Xs¶bmbncn¡pw KpW\^ew. ie, 1

1
1 if n is odd

if n is even
n- = -

+
^ h '

1 apXÂ 20 hscbpff kwJyIfpsS L\§fmWv Xmsg X¶n«pffXv.

]«nI 2
L\§fpsS KpW[À½§Ä

apIfnÂ sImSp¯n«pff ]«nIbnÂ \n¶v L\§Ä¡v Xmsg ]dbp¶ KpW§                    
fpÊv F¶v IsÊ¯mw

1. kwJyIfpsS 1þmw Øm\s¯ A¡w 1 BsW¦nÂ AhbpsS L\§fpsS 1þmw
Øm\s¯ A¡hpw  1 Bbncn¡pw.

 DZmlcWambn: 1 13 = ; 11 13313 = ; 21 92613 = ; 31 297913 = .
2. , , , ,1 4 5 6 9  IqSmsX 0 F¶o kwJyIÄ 1þmw Øm\¯p h¶mÂ AhbpsS

L\§fpsS 1þmw Øm\¯pw AtX kwJyIÄ DÊ mbncn¡pw.

 DZmlcWambn: 14 27443 = ; 15 33753 = ; 16 40963 = ; 20 80003 = .
3. 1þmw Øm\¯v 2 F¶ A¡apff kwJyIfpsS L\§fpsS 1þmw Øm\¯v 8 F¶

A¡w DÊ mIpw. 1þmw Øm\¯v 8 DÊ mbncp¶mÂ L\§fpsS 1þmw Øm\¯v 2
DÊ mbncn¡pw.
DZmlcWambn: 12 17283 =^ h ; 18 58323 =^ h .

4. 1þmw Øm\¯v 3 F¶ A¡apff kwJyIfpsS L\§fpsS 1þmw Øm\¯v 7 F¶
A¡w hcp¶p.

1þmw Øm\¯v 7 DÊ mbncp¶mÂ L\§fpsS 1þmw Øm\¯v 3 DÊ mbncn¡pw.

 DZmlcWambn: 13 21973 =^ h ; 27 196833 =^ h .
5. Cc« kwJyIfpsS L\§Ä Cc« kwJyIfmbncn¡pw. Hä kwJyIfpsS L\§Ä Hä

kwJyIfmbncn¡pw

kwJyIÄ L\w

1
2
3
4
5
6
7
8
9
10

1
8
27
64
125
216
343
512
729
1000

kwJyIÄ L\w

11
12
13
14
15
16
17
18
19
20

1331
1728
2197
2744
3375
4096
4913
5832
6859
8000

\mw Cc« kwJyIfmWv, 

AXpsImÊ v Xs¶ 

L\§fpw

\mw HäkwJyIfmWv. 
AXpsImÊ v Xs¶ 

L\§fpw

n HäkwJy BsW¦nÂ –1 Dw

n Cc«kwJy BsW¦nÂ +1 Dw
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ASp¯Sp¯ HäkwJyIfpsS XpI ImWÂ

HäkwJyIfpsS XpI ImWp¶Xn\pff XmsgX¶n«pff coXn {i²n¡pI.

1 = 1 = 13

ASp¯ 2 HäkwJyIÄ, 3 + 5 = 8 = 23 
ASp¯ 3 HäkwJyIÄ 7 + 9 + 11 = 27 = 33

ASp¯ 4 HäkwJyIÄ, 13 + 15 + 17 + 19 = 64 = 43

ASp¯ 5 HäkwJyIÄ, 21 + 23 + 25 + 27 + 29 = 125 = 53

CXv ckIcatÃ?

DZmlcWw 1.34

64 Hcp ]qÀ®amb Hcp L\kwJybmtWm?

\nÀ²mcWw

64 = 2 2 2 2 2 2# # # # #1 2 344 44 1 2 344 44
 = 2 23 3

#  = 2 2 43 3
# =^ h

 `  64 Hcp ]qÀ® L\kwJybmWv.

DZmlcWw 1.35

500 ]qÀ®amb Hcp L\ kwJybmtWm?

\nÀ²mcWw

500 = 2 2 5 5 5# # # #1 2 344 44

AXn\mÂ 500 Hcp ]qÀ®L\ kwJybÃ.

DZmlcWw 1.36
243 ]qÀ®amb Hcp L\kwJybmtWm? AsÃ¦nÂ GXv sNdnb 

kwJysImÊv KpWn¡pt¼mgmWv 243 Hcp ]qÀ® L\kwJybmIp¶Xv. 
\nÀ²mcWw

243 = 3 33 3 3# # # #1 2 344 44
apIfnes¯ LSI {IobbnÂ 3 Isf ap½q¶mbn {Kq¸pIfm¡pt¼mÄ 

3 3# tijn¡p¶p. s3l  in triplets. `  243Hcp ]qÀ® L\kwJybÃ. 

AXns\ ]qÀ®amb L\kwJybm¡m³ 3 sImÊ v KpWn¡Ww.

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  F¶Xv Hcp ]qÀ®amb L\amWv.

729` Hcp ]qÀ®amb L\kwJybmWv.

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

A`mPyLSI§fm¡Â

2  500
2  250
5  125
5  25
5  5
    1

A`mPyLSI§fm¡Â

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

A`mPyLSI§fm¡Â

KpW\^e¯nÂ aq¶v 5 
IÄ DÊ v. ]t£ 2 IÄ 
csÊ ®w am{Xta Dffq.

3  243
3  81
3  27
3  9
3  3
    1

A`mPyLSI§fm¡Â
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1.7.4  L\aqe§Ä

Hcp kaNXpc L\nIbpsS hym]vXw 125 ,cm3  BsW¦nÂ AXnsâ Hcp hi¯nsâ               

\ofsa´v? hi¯nsâ \ofw Adnbp¶Xn\v, 125 L\ambn hcp¶ kwJy GXmsW¶v AdnbWw. 

L\aqew ImWp¶Xn\v, L\w IÊ p]nSn¡p¶Xnsâ hn]coX{Inb {]tbmKn¡Ww.

DZmlcWambn:

  BsW¦nÂ 8 sâ L\aqew  2 BIp¶p. F¶v \ap¡dnbmw.

  KWnX coXnbnÂ \ap¡v AXns\ C§s\ FgpXmw.

 83  = 8 1 3^ h  = (23)1/3  = 23/3 = 2

  thsd Nne DZmlcW§Ä

(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

  A`mPyLSI coXnbnÂ L\aqew

  Hcp kwJybpsS L\aqew IÊ p]nSn¡p¶ coXn

hgn 1 : X¶n«pff kwJysb A`mPyLSI§fm¡pI.

hgn 2 : Xpey kwJyIÄ hc¯¡hn[w ap½q¶mbn LSI§sf ]ncn¡pI.

hgn 3 : FÃm LSI§fpsSbpw KpW\^e¯nsâ ap½q¶v XpeyLSI§fnÂ \n¶v 

Hmtcm¶phoXw FSp¡pI. L\aqew \ap¡v In«p¶p.

DZmlcWw 1.37
512 sâ L\aqew ImWpI.

\nÀ²mcWw

 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.
DZmlcWw 1.38

27 64#  sâ L\aqew ImWpI.

\nÀ²mcWw

27 t\bpw 64 t\bpw A`mPyLSI§fm¡pI.

  273  = 3 3 3 3
1

# #^ h  = 33
3
1^ h

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

A`mPyLSI§fm¡Â

3

F¶Xv ''L\aqew'' F¶Xns\ 

Ipdn¡p¶p.

NnÓw

3  27
3  9
3  3
    1

A`mPyLSI§fm¡Â
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273   = 3
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

DZmlcWw 1.39

250 Hcp ]qÀ®L\kwJybmtWm? AsÃ¦nÂ GXv sNdnb kwJysImÊv lcn¨memWv 

250 Hcp ]qÀ® L\kwJybmIp¶Xv.

\nÀ²mcWw

250 = 2 5 5 5# # #1 2 344 44

LSI{InbbnÂ 2 Htc Hcp {]mhiyw am{Xta hcp¶pffq.

250 s\ 2 sImÊ v lcn¨mÂ lcW^e¯nÂ 2 DÄs¸SnÃ.

_m¡nsb L\ cq]¯nsegpXmw.

`  250 ÷ 2 = 125

 = 5 5 5# #  = 53 .

`  250 s\  Hcp ]qÀ®L\ kwJybm¡p¶Xn\v 2 sImÊ v lcn¡Ww.

Hcp `n¶ kwJybpsS L\aqew

 ̀ n¶ kwJybpsS L\aqew = 
Awi¯nsâ L\aqew

tOZ¯nsâ L\aqew

(i.e.) 
b
a3  = 

b

a
3

3

 = 
b
a 3

1

` j   = 
b

a

3
1

3
1

^
^
h
h

DZmlcWw 1.40

 .
216
125  sâ L\aqew ImWpI

\nÀ²mcWw

125, 216 F¶nhsb A`mPy LSI§fmbn ]ncn¡pI. 

125 = 5 5 5# #1 2 344 44

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

A`mPyLSI§fm¡Â

A`mPyLSI§fm¡Â

2  250
5  125
5  25
5  5
    1

A`mPyLSI§fm¡Â

5  125
5  25
5  5
    1



44

A[ymbw 1
K

W
nX

w
1253 = 5
216 = 2 2 2 3 3 3# # # # #1 2 344 44 1 2 344 44
2163` = 2 3#

2163`  = 6

216
1253` = 

6
5 .

DZmlcWw 1.41

  
1000
512-  sâ L\aqew ImWpI

\nÀ²mcWw

– 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-

DZmlcWw 1.42
0.027 sâ L\aqew ImWpI

\nÀ²mcWw

.0 0273  = 1000
273

= 10 10 10
3 3 3

3

# #
# #

= 
10
3

33

33

= 10
3

.0 0273 =  0.3

DZmlcWw 1.43

aqeyw \nÀ®bn¡pI 
512 343
729 27

3 3

3 3

+

-

\nÀ²mcWw

729 9 93 33= =

327 33 33= =

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

A`mPyLSI§fm¡Â

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

A`mPyLSI§fm¡Â A`mPyLSI§fm¡Â

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

7  343
7  49
7  7
    1

A`mPyLSI§fm¡Â

3  27
3  9
3  3
    1

A`mPyLSI§fm¡Â

x
33

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

 =  x- .

Nn´n¡q

Hcp EW kwJybpsS L\aqeyw EWambncn¡pw
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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

A`ymkw 1.7

1. Xmsg X¶n«pffhbnÂ \n¶pw icnbmb D¯cw sXcsªSp¡pI.

 (i) Xmsg X¶n«pffhbnÂ ]qÀ®amb L\w GXv?

(A)  125 (B)  36 CC)  75 (D)  100

 (ii) Xmsg X¶n«pffhbnÂ ]qÀ®amb L\kwJybÃm¯Xv GXv?

(A)  1331 (B)  512 (C)  343 (D)  100

 (iii) Hcp Hä\nkÀ¤kwJybpsS L\w

(A)  Cc« (B)  Hä

(C)  Cc« AsÃ¦nÂ Hä (D) A`mPykwJy

(iv) 1000 F¶ L\ kwJybpsS L\aqe¯nÂ hcp¶ ]qPy§fpsS F®w

(A)  1 (B)  2 (C)  3 (D)  4

(v) 50 F¶ kwJybpsS L\kwJybpsS H¶mw Øm\s¯ A¡w

(A)  1 (B)  0 (C)  5 (D)  4

(vi) 100 sâ L\kwJybpsS Ahkm\w  hcp¶ ]qPy§fpsS F®w

(A)  1 (B)  2 (C)  4 (D)  6

 (vii) 108 s\ Hcp ]qÀ® L\kwJybm¡n amäm³ KpWnt¡Ê Gähpw sNdnb kwJy ImWpI.

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

 (viii) 88 s\ Hcp ]qÀ® L\kwJybm¡n amäm³ lcnt¡Ê Gähpw sNdnb kwJy ImWpI.

(A)  11 (B)  5 (C)  7 (D)  9

 (ix)  kaNXpc L\nIbpsS hym]vXw cm64 3 sk.ao3  AXnsâ Hcp hiw

(A) 4 sk.ao (B) 8 sk.ao (C) 16 sk.ao (D) 6 sk.ao

(x)  Xmsg X¶n«pffhbnÂ sXämbXv GXv ?

(A)  GsXmcp HäkwJybpsSbpw  L\w Hä kwJybmWv.

(B)  Hcp ]qÀ®amb L\kwJy cÊp ]qPy§fnÂ Ahkm\n¡pIbnÃ.

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

A`mPyLSI§fm¡Â

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

A`mPyLSI§fm¡Â
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 (C)  Hcp Hc¡ kwJybpsS L\hpw Hc¡ kwJybmbncn¡pw.

 (D)  8 Â Ahkm\n¡p¶ kwJy Hcp ]qÀ®L\aÃ. 

 2.  Xmsg X¶n«pffhbnÂ ]qÀ®amb L\kwJyIÄ Gh?

 (i)  400 (ii)  216 (iii)  729 (iv)  250
 (v)  1000 (vi)  900

 3.  Xmsg X¶n«pffhbnÂ ]qÀ®amb L\kwJyIfÃm¯h Gh?

 (i)  128 (ii)  100 (iii)  64 (iv) 125
 (v)  72 (vi) 625

 4. ]qÀ® L\ kwJybm¡p¶Xn\v Xmsg X¶n«pffhsb lcnt¡Ê Gähpw sNdnb kwJy  

ImWpI.

 (i)  81 (ii) 128 (iii)  135 (iv)  192
 (v)  704 (vi) 625

 5. ]qÀ® L\ kwJybm¡p¶Xn\v Xmsg X¶n«pffhsb KpWnt¡Ê Gähpw sNdnb kwJy  

ImWpI.

 (i)  243 (ii)  256 (iii)  72 (iv)  675
 (v)  100 

 6. A`mPy LSIcoXnbnÂ Xmsg X¶n«pff Hmtcm kwJybptSbpw L\aqew ImWpI.

 (i)  729 (ii)  343 (iii)  512 (iv) 0.064
 (v)  0.216 (vi) 5 64

23  (vii) – 1.331 (viii) – 27000

 7. Hcp kaNXpc L\nIbpsS hym]vXw 19.683 L\.skao F¦nÂ AXnsâ hi¯nsâ \ofw 

ImWpI.

1.8 kwJyIfpsS GItZi aqey\nÀ®bw

\½psS ssZ\wZn\ Pohn¯nÂ GItZi aqey§Ä 

AsÃ¦nÂ AfhpIsf Ipdn¨v AdntbÊXv BhiyamWv.  

_©an³ `59,876 \v Hcp em]vtSm¸v hm§n. 

AbmÄ aäpffhcpsS ASp¯v em]vtSm¸nsâ hm§nbhne  
` 60,000 BsW¶v ]dbp¶p. CXv Bbnc§Ä¡v 

IrXyam¡s¸« GItZi aqeyamIp¶p. 

  hk´v Hcp tPmSn sNcp¸pIÄ ` 599.95bv¡v hm§n. Cu XpI kuIcy¯n\mbn `600bv¡v 

GItZiam¡s¸«Xmbn ]cnKWn¡p¶p.

35.23 sk.ao \ofhpw 25.91 sk.ao hoXnbpw Hcp t^mt«m 

s{^bnansâ AfhpIfmWv. Cu AfhpIÄ Hcp km[mcW 

kvsIbnÂ D]tbmKn¨v Af¡Wsa¦nÂ AXn\v km[n¡nÃ. 

ImcWw  km[mcW kvsIbnenÂ skânaoädnsâ ]¯nsem¶pIÄ 

BWv ASbmfs¸Sp¯nbn«pffXv.
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C¯cw kµÀ`§fnÂ t^mt«m s{^bnansâ \ofs¯ Gähpw ASp¯ ]¯n\v IrXyabn      

35.2 sk.ao Ft¶m Gähpw ASp¯ ]qÀ®m¦¯n\v IrXyambn 35 sk.ao Ft¶m FgpXmhp¶XmWv.

apIfnÂ sImSp¯ncn¡p¶ kµÀ`§fnÂ \½psS kuIcy¯n\mbn GItZiaqey§fmWv \mw 

FSp¯n«pffXv. Cu coXnbnÂ Gähpw ASp¯aqeyw FSp¡p¶Xns\bmWv A¡§fpsS icnbm¡n 

FgpXÂ ‘Rounding off’ F¶p ]dbp¶Xv.

Nne kµÀ`§fnÂ GItZiaqeyw  am{Xta Xcm³ km[n¡pIbpffq. ImcWw

 (a) Hcp \Kc¯nse P\kwJy ]dbWsa¦nÂ, 30 e£w AsÃ¦nÂ 25 e£w F¶n§s\

GItZiaqeyambn«p am{Xta ]dbm³ km[n¡pIbpffq.

 (b) cÊp ]«W§Ä¡nSbnse Zqcw ]dbp¶psh¦nÂ \mw AXns\ 352.12 In.ao F¶p

]dbmsX 350 In.ao F¶v icnbm¡n ]dbp¶p. 

kwJyIsf icnbm¡n FgpXpt¼mÄ Xmsg ]dbp¶ XXz§Ä \ap¡v D]tbmKn¡mw.

 (i)  icnbmbn FgptXÊ  Øm\¯pff kwJybpsS ASp¯ kwJy 5þÂ IpdhmsW¦nÂ

 Bhiys¸«ncn¡p¶ Øm\w hscbpff A¡§Ä AtXt]mse FgpXpI.

 (ii) icnbm¡n FgptX Ê Øm\¯pff kwJybpsS ASp¯ kwJy, 5 AsÃ¦nÂ 5þÂ

IqSpXÂ BsW¦nÂ Bhiys¸«ncn¡p¶ Øm\s¯ A¡¯nsâ IqsS 1 Iq«n 

FgpXpI.

GItZi aqey \nÀ®bs¯ kqNn¸n¡m\mbn  -  F¶ NnÓamWv D]tbmKn¡p¶Xv.

Hcp A4 joäv FSp¡pI. AXnsâ \ofhpw hoXnbpw Af¡pI. AfhpIsf

skâaoädpIfnÂ \n§Ä F§s\ Adnbn¡pw.

X¶n«pff Hcp kwJybpsS GItZiaqeyw ImWp¶Xn\v Nne DZmlcW§Ä 
IW¡nseSp¡mw.

521 F¶ kwJy ]cnKWn¡pI.

Gähpw ASp¯ ]¯ns\ icnbm¡n FgpXÂ

DZmlcWw

521 ap³]pw ]n³]pw Dff 10 sâ KpWnX§Ä IW¡m¡pI. ( i.e. 520 IqSmsX 530 )
521 F¶Xv 530 s\¡mÄ 520 \v AcnInembn«mWpffXv F¶v \ap¡v a\Ênem¡mw.

`  521 sâ GItZiaqeyw Cu kµÀ`¯nÂ 520 BIp¶p.

Gähpw ASp¯ \qdn\v icnbm¡n FgpXÂ
DZmlcWw

(i) 521\v ap³]pw ]n³]pw Dff 100 sâ KpWnX§Ä IW¡m¡pI ( i.e.500 IqSmsX 600)

{]hÀ¯n
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521 F¶Xv 600 s\¡mÄ 500 \v AcnInemWv F¶v \ap¡v a\Ênem¡mw. AXn\mÂ Cu 

kµÀ`¯nÂ 521 sâ GItZiaqeyw 500 BIp¶p. \ap¡v thsdmcp DZmlcWw {i²n¡mw.

(ii) 625 F¶ kwJy ]cnKWn¡pI.

      kwJymtcJbnse Hmtcm A¡§Ä FSp¡p¶p F¶p IcpXpI.

 Cu kµÀ`¯nÂ 625 F¶ kwJy 624 sâtbm 626 sâtbm AcnInemsW¶v ]dbphm³ 

km[n¡pIbnÃ. ImcWw AXv 624 sâbpw 626 sâbpw Gähpw a[y¯nemWpffXv.

 F¦nepw k{¼Zmb{]Imcw AXv 626 \v ASp¯mbXn\mÂ GItZiaqeyw 626 BIp¶p.                

100 sâ KpWnX§Ä ]cnKWn¡pIbmsW¦nÂ 625, 700 s\¡mfpw 600 \v GItZiam¡n aqey                 

\nÀ®bw sN¿s¸Sp¡p¶p.

Nne DZmlcW§Ä IqSn

47,618 F¶ kwJy ]cnKWn¡pI.

(a) Gähpw ASp¯ ]¯n\v icnbm¡nbmÂ GItZiaqeyw = 47,620 
(b) Gähpw ASp¯ \qdn\v icnbm¡nbmÂ GItZiaqeyw = 47,600 
(c) Gähpw ASp¯ Bbnc¯n\v icnbm¡nbmÂ GItZiaqeyw = 48,000 
(d) Gähpw ASp¯ ]Xn\mbnc¯n\v icnbm¡nbmÂ GItZiaqeyw  = 50,000

Zimwi Øm\§Ä¡v icnbm¡Â

DZmlcWw

36.729 F¶ ZimwikwJy ]cnKWn¡pI.

(a) cÊ p Zimwi Øm\§Ä¡v icnbm¡Â aqeyw 36.73 BIp¶p. (Ahkm\ A¡w

9>5, BbXn\mÂ 2 t\mSv 1 Iq«n AXns\ 3 B¡pI ).

`  36.729 -  36.73 (cÊ p Zimwi Øm\§Ä¡v icnbm¡Â )

(b) 36.729 sâ Zimwi `mK¯nsâ cÊmas¯ A¡w {i²n¡pI, ChnsS AXv

5 t\¡mÄ sNdnb kwJybmb 2 BIp¶p. AXn\mÂ 7 s\ AtX t]mse FgpXp¶p.    
 `  36.729 b  36.7 ( Hcp Zimwi Øm\¯n\v icnbm¡nbmÂ ) 
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DZmlcWw

36.745 F¶ Zimwi kwJy ]cnKWn¡pI.

(a) cÊp Zimwi Øm\¯n\v icnbm¡nbmÂ AXnsâ GItZiaqeyw 36.75 BIp¶p.

Ahkm\ A¡w 5 BbXn\mÂ 4 t\mSv 1 Iq«n 5 B¡pI.

(b) Hcp Zimwi Øm\¯n\v icnbm¡nbmÂ AXnsâ GItZiaqeyw 36.7 BIp¶p. Zimwi

`mK¯nsâ cÊ mas¯ A¡w 5 t\¡mÄ sNdnb kwJybmb 4 BbXn\mÂ 7s\ AtXt]mse

FgpXpI.

`  36.745 -  36.7
DZmlcWw

2.14829 F¶ Zimwi kwJy ]cnKWn¡pI.

(i)   Hcp Zimwi Øm\¯n\v icnbm¡n FgpXnbmÂ GItZi aqeyw 2.1 BIp¶p.

(ii)  cÊ v Zimwi Øm\§Ä¡v icnbm¡nbmÂ GItZi aqeyw  2.15 BIp¶p.

(iii)  aq¶p Zimwi Øm\§Ä¡v icnbm¡nbmÂ GItZi aqeyw 2.148 BIp¶p.

(iv)  \mep Zimwi Øm\§Ä¡v icnbm¡nbmÂ GItZi aqeyw 2.1483 BIp¶p.

DZmlcWw 1.44
Xmsg X¶n«pÅ kwJyIsf Gähpw ASp¯ ]qÀ®m¦¯n\v  icnbm¡n FgpXpI:
(a) 288.29 (b) 3998.37 (c) 4856.795 (d) 4999.96
\nÀ²mcWw

(a) 288.29 -  288  (b) 3998.37 -  3998
(ChnsS ]¯mw Øm\s¯ A¡§sfÃmw 5 t\¡mÄ sNdpXmWv. AXpsImÊ v CSXp 

`mK¯pÅ ]qÀ®m¦§Ä AXpt]mse Xs¶ FgpXp¶p.) 
(c) 4856.795 -  4857     (d) 4999.96 -  5000

[ChnsS ]¯mw Øm\s¯ A¡§sfÃmw 5 t\¡mÄ hepXmWv. AXn\mÂ  ]qÀ®m¦¯nsâ

aqeyw 1 IqSp¶p.]

A`ymkw 1.8

1. Xmsg sImSp¯ncn¡p¶ kwJyIsf c Êp Zimwi Øm\§Ä¡v icnbm¡n FgpXpI:

(i) 12.568   (ii) 25.416 In.{Kmw (iii) 39.927 ao.

(iv) 56.596 ao.  (v) 41.056 ao.  (vi) 729.943 In.ao

2. Xmsg sImSp¯ncn¡p¶ kwJyIsf aq¶p Zimwi Øm\§Ä¡v icnbm¡n FgpXpI:

(i) 0.0518 ao. (ii) 3.5327 In.ao

(iii) 58.2936en. (iv) 0.1327 {Kmw

(v) 365.3006 (vi) 100.1234 
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3. Xmsg X¶n«pÅ kwJyIfpsS GItZiaqeyw IrXyambn hnhcn¨n«pÅ coXnbnÂ FgpXpI:

(i) 247 s\ Gähpw ASp¯ ]¯n\v  (ii) 152s\ Gähpw ASp¯ ]¯n\v

(iii) 6848 s\ Gähpw ASp¯ \qdn\v  (iv) 14276s\ Gähpw ASp¯]¯mbnc¯n\v

(v) 3576274 s\ Gähpw ASp¯ e£§Ä¡v  (vi)104,3567809s\ GähpwASp¯tImSn¡v

4. Xmsg X¶n«pÅ kwJyIsf Gähpw ASp¯ ]qÀ®m¦§Ä¡v icnbm¡n FgpXpI:

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

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

1.9. kwJyIÄ sImÊ pÅ Ifn

am{´nIXbpw AÛpX§fpw \ndª ckIcamb Hcp hnjbamWv KWnXw. Cu `mK¯nÂ 

AXns\ Ipdn¨v  ckIchpw AÛpXIchpambpw \ap¡v BkzZn¡mw.

(a) kwJyIfpsS s]mXphmb cq]w

42 F¶ kwJy ]cnKWn¡pI AXns\ C§s\ FgpXmw

42 = 40 + 2 = 10 × 4 + 2
AXpt]mse 27 s\ C§s\ FgpXmw 

27 = 20 + 7 = 10 × 2 + 7
s]mXphmbn ‘a’ IqSmsX ‘b’ F¶o cÊ ¡§Ä ab F¶ cÊ ¡ kwJybmbn FgpXnbmÂ

ab = 10 × a + b = 10 a + b
ba = 10 × b + a = 10 b + a

351 F¶ kwJy ]cnKWn¡pI.

 CXv Hcp aq¶¡ kwJybmIp¶p. CXns\ Xmsg X¶{]Imcw FgpXmw 

351 = 300 + 50 + 1 = 100 × 3 + 10 × 5 + 1 × 1
s]mXphmbn abc F¶o aq¶¡§Ä sIm ÊpÅ a, b IqSmsX c aq¶¡ kwJysb

 100 10 1abc a b c# # #= + +

100 10 1a b c= + +  Fs¶gpXmw.

AXpt]mse  cab  IqSmsX  bca  F¶o aq¶¡ kwJyIsf

         100 10cab c a b= + +

         100 10bca b c a= + +  F¶n§s\ FgpXmw.

(b) kwJyIÄsIm ÊpÅ IfnIÄ

(i) kwJyIfpsS hn]coX{Iaw Hcp c Ê¡ kwJy

thWp at\mPnt\mSv  c Ê¡ kwJy hnNmcn¡m³ Bhiys¸«p. F¶n«v Ah³ Bhiys¸Sp¶sXms¡ 

B kwJybnÂ sN¿p¶Xn\v ]dbp¶p. Xmsg X¶n«pÅ Nn{Xw  AhcpsS kw`mjWs¯ kqNn¸n¡p¶p. 

Nn{Xw {i²n¨v hmbn¡pI. 

ChnsS ab F¶Xv a b#  
F¶v AÀ°am¡p¶nÃ.
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thWp, at\mPv F¶nhcpsS kw`mjWw:

thWphnsâ kq{Xw hnhcn¡s¸Sp¶Xp {i²n¡mw. at\mPv sXscsªSp¯ .a b10 + F¶

c Ê¡ kwJybpsS Npcp§nb cq]w 'ab' F¶ncn¡s«. kwJysb hn]coX {Ia¯nsegpXnbmÂ 
.ba b a10= +  F¶ kwJy In«p¶p. Ahsb X½nÂ Iq«nbmÂ :
a b b a a b10 10 11 11+ + + = +^ ^h h

   a b11= +^ h F¶v In«p¶p.

thWp ]dªXpt]mse XpI Ft¸mgpw 11sâ Hcp KpWnXamIp¶p. 
D¯cs¯ 11sImÊ v KpWn¡pt¼mÄ a b+^ h In«p¶p.

(i.e.) kwJybnse A¡§sf X½nÂ Iq«nbmÂ aXn.

(c) icnbmb amXrI Xncn¨dnªv ASp¯ aq¶v ]Z§Ä FgpXpI

amXyImt{iWnsb {i²n¡pI.

(i) , , , ,3 9 15 21  (Hmtcm ]Zhpw sXm«p]n¶nepÅ ]Zt¯mSv 6 Iq«nbmÂ In«p¶p)
Cu amXrI XpScp¶p F¦nÂ ASp¯ ]Z§Ä ___ , ___ IqSmsX ___ .

(ii) , , , ,100 96 92 88  ___ , ___ , ___ . (Hmtcm ]Zhpw sXm«pap³]pÅ ]Z¯nÂ

\n¶pw 4 IpdhmWv)
(iii) , , , ,7 14 21 28  ___ , ___ , ___ . (7 sâ KpWnX§Ä)
(iv) , , ,1000 500 250  ___ , ___,___. (Hmtcm ]Zhpw sXm«pap³]pÅ ]Z¯nsâ

]IpXnbmWv)
(v) , , , ,1 4 9 16  ___ , ___ , ___ . (\nkÀ¤kwJyIfpsS hÀ¤§Ä)

th
W

p at\
mP

v
c Ê¡ 
kwJy 

sXscsª
Sp¡pI.

49 s\
sXscsª

Sp¯p

Øm\{Iaw amänbmÂ              

]pXnb kwJy e`n¡pw
icn 94

 In«p¶p.

Cu kwJytbmSv 

BZys¯ kwJy 

Iq«pI

Dw, icn

(143 In«p¶p)

Dw, icn

(13 In«p¶p)

In«nb D¯cs¯
11 sImÊv 

lcn¡pI.

injvSw
DÊmhnÃ.

\o ]dªXv icnbmWv. 
]t£ \n\s¡§s\ 

Adnbmw?
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(d) ]mkvIensâ {XntImW kwJym amXrI

Xmsg X¶n«pÅ {XntImWmIrXnbnepÅ kwJym amXrIsb ]mkvIensâ {XntImWw F¶v 

hnfn¡p¶p. 

]mkvIensâ {XntImW kwJym amXrI Xncn¨dnªv Bdmas¯  

hcn ]qÀ¯nbm¡pI.

3 × 3 am{´nI NXpcw

X¶n«pÅ ]«nIbnse kwJyIsf {i²n¡pI. CXns\ 3 3# am{´nI

NXpcw F¶v hnfn¡p¶p. Hcp am{´nI NXpc¯nÂ Hmtcm hcnbntebpw 

Hmtcm \ncbntebpw IqSmsX Hmtcm hnIÀ®¯ntebpw kwJyIfpsS XpI 

Xpeyambncn¡pw.

Cu am{´nI NXpc¯nÂ kwJyIfpsS (amPnIv) XpI 27BIp¶p. a[y

kwJy {i²n¡pI. am{´nI XpI B kwJybpsS 3aS§mIp¶p.  9 a[y¯nÂ \nd¨p IgnªmÂ,

]ns¶ F«v AdIÄ \ndbv¡m\pÊ v. AhbnÂ \mse®w 9 t\¡mÄ sNdpXpw \mse®w                                            
9 t\¡mÄ hepXpw Bbncn¡pw,  

(a) , , ,5 6 7 8  IqSmsX , , ,10 11 12 13F¶n§s\ hyXymkw 1 hoXw hcp¶hbpw.
(b) , , ,1 3 5 7 IqSmsX , , ,11 13 15 17  F¶n§s\ hyXymkw 2hoXw hcp¶hbpw AsÃ¦nÂ 
, , ,11 6 1 4- - - IqSmsX , , ,14 19 24 29 F¶n§s\ hyXymkw 5 hcp¶ XpeyhyXymkapÅ

GsXmcp kwJymKWhpw BImw.
 , , ,1 3 5 7 IqSmsX , , ,11 13 15 17  F¶ coXnbnÂ Hcp {]mhiyw kwJyIfpsS KWs¯

Xocnam\n¨p IgnªmÂ, Nn{X¯nÂ ImWn¨n«pÅXp t]mse NXpc¯nÂ \mep ZniIfnepw \mev 

AdIÄ hc¨v kwJyIsf hnIÀ® amXrIbnÂ {IaoIcn¡pI.

{]hÀ¯n
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  Npgep¶ kwJy

1 4 2 8 5 7
BZyw kwJyIsf hr¯mIrXnbnÂ {IaoIcn¡pI.

Ct¸mÄ 142857, 1 apXÂ 6 hscbpÅ kwJyIÄ sImÊ v KpWn¡pI.
   142857  142857  142857
        #  1       #  2       #  3
  142857 285714 428571

142857 142857 142857
     #  4       #5      #  6
571428 714285 857142 

X¶n«pÅ hr¯¯nse hyXykvX _nµp¡fnÂ \n¶v hyXykvX kwL§fmbn Htc A¡§Ä 

Npän¯pS§p¶Xv \mw ImWp¶p.

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

1, 2, ..., 9 hscbpÅ FÃm A¡§fpw

hoÊ pw  BhÀ¯n¡msX  hyXykvX \nd 

§fpÅ Hmtcm hcnbnepw Hmtcm \ncbnepw

D]tbmKn¡pI.

Nn´n¡qHcp Imdnsâ aq¶¡ cPnkvddÀ kwJy Hcp NXpc kwJybmWv. Cu 

kwJysb Xncn¨n«mÂ In«p¶Xv asämcp Imdnsâ cPnÌÀ kwJybmWv. 

AXpw Hcp NXpckwJybmWv. c Êp ImdpIfptSbpw km²yamb FÃm 

cPnÌÀ  kwJyIfpw \ÂIm³ \n§Ä¡p Ignbptam.

am{´nI NXpcw
Hmtcm¶pw 1 apXÂ 9 kzÀ® \mWb§Ä hsc aXn¸pÅ 9 ]

hng§Ä apcpIsâ ssI¿nepÊ v. Ahsb At±l¯nsâ aq¶v 

s]¬a¡Ä¡pw hoXn¨p \ÂIm³ \n§Ä¡p klmbn¡mtam?

am{´nI \£{Xw
X¶n«pÅ Nn{X¯nÂ Hmtcm hcnbpw Iq«pt¼mÄ 26 In«p¶ 

hn[¯nÂ 1 apXÂ 12 hscbpÅ kwJyIÄ D]tbmKn¨v 

\£{X¯n\pÅnepÅ hr¯§Ä ]qcn¸n¡pI. Hcp kwJy 

IqSnb ]£w c Êp {]mhiyw D]tbmKn¡mhp¶XmWv.

kp tUm Ip

8               6
         5

2
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A`ymkw 1.9

 1. Xmsg X¶n«pÅ t{iWn ]qÀ¯nbm¡pI:

  (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, ___ , ___ , ___ .

  (CXns\  FIBONACCI SEQUENCE t{iWn F¶dnbs¸Sp¶p)

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

 2. Hcp shÅs¯m«n¡v DÅnÂ ]Sns¡«pIÄ DÊ v. H¶mas¯ ]Sns¡«nÂ  Hcp Ipc§³ 

Ccn¸pÊ  v.  shÅw H³]Xmas¯ ]Sns¡«phsc DÊ v.

  (a) Ipc§v  3 ]SnIÄ Xmtg¡v NmSnbn«v  2 ]SnIÄ tatem«v 

NmSpw. A§s\  F{X {]mhiyw NmSnbmÂ AXv shÅ¯n                          

\Sps¯¯pw?

  (b) shÅw IpSn¨Xn\ptijw AXn\v XncnsI t]mIWw. AXn\p             

th Ên Hmtcm{]mhiyhpw 4 ]SnIÄ apIfnte¡v NmSnbn«v  2                      
]SnIÄ Xmtg¡nd§pw. F{X Nm«¯nÂ AXv apIfnse¯pw ?

 3. Hcp I¨hS¡mc³ Xsâ ]¡epÅ B¸nfpIsf Nn{X¯nÂ 

ImWn¨n«pÅXp t]mse {IaoIcn¨ncn¡p¶p :

  (a) ]¯phcn B¸nfpIÄ Ds Ê¦nÂ ]qÀ®ambn F®msX B 

hcnIfnÂ F{X B¸nfpIÄ DsÊ ¶p ImWpI?

  (b) 20 hcn B¸nfpIÄ DsÊ ¦nÂ AhbnÂ F{X B¸nfpIÄ D Êmbncn¡pw?

  BsI B¸nfpIfpsS F®¯nsâ amXrI Xncn¨dnbm³ km[n¡ptam ? X¶n«pÅ NmÀ«v                  

]qÀ¯nbm¡m³ {ian¡pI!

hcnIÄ 1 2 3 4 5 6 7 8 9
BsI B¸nfpIÄ 1 3 6 10 15

Hcp kwJy sXcsªSp¡pI

B kwJytbmSv 9 Iq«pI

D¯cs¯ cÊ p aS§m¡pI

AXnt\mSv 3 Iq«pI

AXns\ 3 sImÊ v KpWn¡pI

ho Êpw AXnÂ \n¶pw 3 Ipdbv¡pI

AXns\ 6 sImÊ v lcn¡pI

In«nb D¯c¯nÂ \n¶pw \n§Ä BZyw 

sXcsªSp¯ kwJysb Ipdbv¡pI.

\n§fpsS D¯cw F´mWv? 

   D¯cw: ]¯v 

{]hÀ¯n

*
*
*
*
*
*
*
*
*

\n§Ä¡dnbmtam
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w]cntab kwJyIÄ¡v k¦e\w, hyhIe\w, KpW\w F¶nhbn³taÂ kwhrX KpWw 

DÊ v. 

]qPyaÃm¯ ]cntab kwJyIfpsS Iq«¯n\v lcW¯n³taÂ kwhrX KpWw DÊ v.

]cntab kwJyIfpsS k¦e\w IqSmsX KpW\w F¶o {InbIÄ¡v {Iahn\ntab 

KpWhpw kwtbmP\ KpWhpw DÊ v.

]cntab kwJyIfpsS k¦e\ A\\yX 0 BIp¶p.

]cntab kwJyIfpsS KpW\  A\\yX 1 BIp¶p.

]cntab kwJyIfpsS KpW\¯n\v k¦e\w hyhIe\w F¶nhbn³taÂ 

hnXcWKpWw DÊ v.

b
a  bpsS k¦e\ hn]coXw 

b
a-  IqSmsX Xncn¨pw A§s\ Xs¶bmIp¶p.

b
a  bpsS KpW\ hn]coXw 

a
b  BIp¶p.

cÊ p ]cntab kwJyIÄ¡nSbnÂ F®m³ km[n¡m¯ AfhnÂ ]cntabkwJyIÄ 

DÊ mbncn¡pw.

Ggv LmXm¦\nba§Ä C{]ImcamIp¶p :

 a , b F¶nh hmkvXhnI kwJyIfpw IqSmsX m, n F¶nh ]qÀ® kwJyIfpw BsW¦nÂ

 (i) a am n
#  = am n+  

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

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

(iv) a m-  = 
a
1
m

 , ChnsS a 0=Y

 (v) am n^ h  = amn

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

 (vii) 
b
a

m

m

 = 
b
a b owherem

=Y` j  ChnsS 
b
a b owherem

=Y` j

Hcp kwJybnÂ \n¶pw XpeyZqc¯nepÅ Hcp kwJybpsS GItZi aqeyw 

IW¡m¡s¸« aqey¯nÂ \n¶pw X¶n«pÅ kwJytb¡mÄ hepXpw AcnInepw 

Bbncn¡pw. 



2 Af-hp-I-Ä 

2.1 BapJw

2.2 AÀ²hr-¯-§fpw NXpÀ°mw-i-§fpw

2.3 an{i-cq-]-§Ä

2.1 BapJw

Af¡p¶Xv Hcp \n]pWXbmWv. CXv Hmtcm hyànbpsSbpw Ahsâ/

AhfpsS PohnX¯nÂ Bhiyamb H¶mWv. DZmlcWambn, \mw Af¡p¶Xv

Nn{Xw . 2.1
 (i) InW-änÂ \n¶pw shÅw tImcp-¶-Xn\v Bh-iy-amb Ib-dnsâ \ofw,

 (ii) \½psS ho«nse IX-In\pw P\m-e¡pw IÀ«³ CSp-¶-Xn\v Bh-iy-

amb XpWn-bpsS \ofw,

 (iii) hoSnsâ apdnbpsS Xd knaâ v CSp-¶-Xn-\pÅ hnkvXoÀ® Af-hpw

 (iv) kvIqÄ bqWnt^man\pÅ XpWn-bpsS \ofhpw.

apIfnÂ ]dª FÃm kµÀ`§fnepw, 'AfhpIÄ' F¶ Bibw F¯nt¨cp¶p

Af-hp-IÄ, tImWp-IÄ, hnkvXoÀ®-§Ä, ka-X-e-cq-]-§-fpsS Npäfhpw 

{]Xe hnkvXoÀ®-hpw, L\ cq]-§-fpsS hym]vXw apX-em-b-h-bpsS Af-hp-Isf 

Ipdn¨v hni-I-e\w sN¿p¶ KWn-X-imkv{X imJ-bmWv ‘Af-hp-Ifpw hnkvXm-c-

I-e-\hpw’.

56
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     HmÀ½n-¡pI

Xmsg X¶n-«pÅ Nne \nÀh-N-\-§Ä \mw Ggmw Xc-¯nÂ ]Tn-¨n-«pÊ v Ah \ap¡v 

HmÀ¯v t\m¡mw. 

            (i) hnkvXoÀ®-w

kaXe {]Xe¯nepff ASª cq]§fpsS 

DÄ`mKamWv hnkvXoÀ®w.

 (ii) Npäfhv

ASª cq]§fpsS AXncpIfpsS BsI AfhmWv Npäfhv. ChnsS, Npäfhv 

F¶Xv Nn{X§Ä¡p Npäpw Af¡p¶Xv AsÃ¦nÂ h{ItcJbpsS \ofamWv. 

Xmsg X¶n«pff hkvXp¡fpsS cq]s¯ \n§Ä¡v Xncn¨dnbm³ km[n¡ptam.

Nn{Xw . 2.2
Hmtcm hkvXp¡fpsS cq]hpw hr¯amWv.

(iii) hr¯w

Cu hr¯¯nsâ tI{µ-_nµp ‘O’ bpw hymkmÀ²w ‘r’ am{XIfpw(OA)

hr¯-¯nsâ hnkvXoÀ®-w,     A = r2r  N.am{XIÄ

hr¯¯nsâ  Npäfhv  AsÃ¦nÂ ]cn[n,   P = r2r  am{XIÄ,
ChnsS 3.14.

7
22 or-r  AsÃ¦nÂ 3.14.

7
22 or-r

Ipdn¸v: Hcp hr¯-¯nsâ tI{µ-tIm¬ 3600 BIp¶p.

Hcp ImÀUv t_mÀUv 
FSp¯v AXnÂ hyXykvX 
hymkmÀ²-§fnepÅhr¯-
§Ä hcbv¡pI. hr¯§sf 
sh«n-sb-Sp¯v Ah-bpsS 
hnkvXoÀ®-§fpw Npä-f-hp-

Ifpw ImWpI.

‘s]dn’ F¶ {Ko¡p hm¡n\v
‘Npäpw’ F¶pw, ‘aoäÀ’ F¶
hm¡n\v ‘Afhv’ F¶pamWv

AÀ°w.

AO r 

Nn{Xw . 2.3

Nn{Xw . 2.5

360o 

A O 

{Ia 

kwJy

hymkmÀ²w hnkvXoÀ®w Npä-fhv

1.
2.
3.

Nn{Xw . 2.4

A O 

] cn[n

{]hÀ¯n
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Nn{Xw. 2.8

Nn{Xw . 2.12

Nn{Xw . 2.6

(a) (b)Nn{Xw . 2.7

Nn{Xw . 2.9

2.2  AÀ²-hr-¯hpw hr¯ NXpÀ°mw-ihpw

2.2.1  AÀ²-hr¯w

\n§Ä cm{Xn-Im-e-§-fnÂ Aam-hm-kntbm ]uÀ®-antbm Ignªv 7 Znh-k-§Ä¡v tijw
BIm-is¯ {i²n-¨n-«p-tÊ m? 

        N{µsâ cq]sa´mbncn¡pw?

       Nn{Xw 2.6 Â ImWp¶Xpt]mepff BIrXn Bbncn¡pw.
CXns\ \n§Ä F´v hnfn¡pw ?
CXns\ AÀ²-hr-¯-sa¶p ]dbp¶p. (Hcp hr¯-¯nsâ ]IpXn 

        `mKw) 

Hcp hr¯s¯ AXnsâ hymk-¯n-eqsS cÊ v Xpey ̀ mK-§-fmbn hn`-Pn-¡p-¶-Xns\ 

AÀ²-hr-¯-§Ä F¶v ]d-bp¶p.

Hcp hr¯-¯nÂ \n¶pw Hcp AÀ²-hr¯w e`n- 

¡p-¶-sX-§s\ ?

hr¯mIrXnbnepff Hcp ImÀUvt_mÀUv FSp  

¯n«v AXnsâ hymkw  AB  bneqsS apdn¡pI.

Ipdn¸v : AÀ²-hr-¯-¯nsâ tI{µ-tIm¬ 1800 BIp¶p.

           (a) Hcp AÀ²-hr-¯-¯nsâ Npä-fhv  

Npä-fhv, P  = r r
2
1 2 2# r + (Hcp hr¯-¯nsâ Npä-f-hv) + 2 x r am{X-IÄ

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

           P  =   2 ( 2)r r rr r+ = +  am{X-IÄ.

(b) Hcp AÀ²-hr-¯-¯nsâ hnkvXoÀ®-w

hnkvXoÀ®-w,  A = ( )
2
1 Area of a circle#  (Hcp hr¯-¯nsâ hnkvXoÀ®-w)

 = r
2
1 2# r

A = r
2

2r NXp-c{i am{X-IÄ

      2.2.2  Hcp hr¯ NXpÀ°mwiw
]c-kv]cw ew_-amb cÊ v hymk-§-fnÂ IqsS hr¯s¯ apdn-¡p-I. \ap 

¡v hr¯-¯nsâ \mep XpÃy  `mK-§Ä e`n-¡pw. Hmtcm `mK-s¯bpw hr¯ 
NXpÀ°mwiw F¶v ]d-bp-¶p Nn{Xw 4.11 ImWn-¨n-cn-¡p¶Xp-t]mse hr¯s¯ 
apdn-¡p-t¼mÄ \ap¡v e`n-¡p¶ \mep NXpÀ°mw-i-§-fmWv OCA, OAD, 
ODB IqSmsX OBC.

Ipdn¸v :   NXpÀ°mw-i-¯nsâ tI{µ-tIm¬ 900

BIp¶p.     

Nn{Xw . 2.10

D

A B

C

O

Nn{Xw . 2.11

{]hÀ¯n
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(a) Hcp NXpÀ°mw-i-¯nsâ Np--ä-fhv 

Npä-fhv, P = (
4
1 circumference of a circle) units2r# +(Hcp hr¯-¯nsâ Npä-f-hv) + 2r am{X-IÄ

 = 2 2r r
4
1
# r +

P =  2r r r
2 2

2 unitsr r+ = +` j  am{X-IÄ

(b) Hcp NXpÀ°mw-i-¯nsâ hnkvXoÀ®-w 

 hnkvXoÀ®w, A = 
4
1
#(Hcp hr-¯-¯nsâ hnkvXoÀ®-w)

A = r
4
1 2
# r  N. am{X-IÄ

 DZm-l-cWw 2.1
 hymkmÀ²w 14 sk.-ao. DÅ Hcp AÀ²-hr-¯-¯nsâ 

hnkvXoÀ®-hpw Npä-fhpw ImWpI

\nÀ²m-cWw

X¶n-«p-Åh : Hcp AÀ² hr¯-¯nsâ hymkmÀ²w, r = 14 sk.-ao.

Hcp AÀ² hr¯-¯nsâ Npä-fhv, P =  ( ) r2r+ am{X-IÄ

` P = ( )
7
22 2 14#+

 = ( )
7

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

              AÀ²-hr-¯-¯nsâ Npä-fhv = 72 sk.-ao.

AÀ²-hr-¯-¯nsâ hnkvXoÀ®-w, A = r
2

2r  N.-am-{X-IÄ

`  A   =  7
22

2
14 14

# #  = 308 sk.-ao.2  

DZm-l-cWw 2.2
Hcp hr¯-¯nsâ hymkmÀ²w 21 sk.-ao.,  hr¯- NXpÀ°mw-i-¯nsâ

Npä-fhpw IqSmsX hnkvXoÀ®-hpw ImWpI. 

\nÀ²m-cWw

X¶n-«p-Åh : Hcp hr¯-¯nsâ hymkmÀ²w r  = 21  sk.-ao.

 Hcp NXpÀ°mw-i-¯nsâ Npä-fhv , P = r
2

2r +` j  am{X-IÄ

 = 21 21
7 2
22 2

14
22 2

#
# #+ = +c `m j

P = 
14

22 28 21#+` j  = 21
14
50

#    = 75 sk.-ao.

 Hcp NXpÀ°mw-i-¯nsâ hnkvXoÀ®-w , A  =  r
4

2r  N.-am-{X-IÄ

A = 
7
22

4
21 21

# #

=  346.5 sk.-ao.2.

Nn{Xw . 2.13

Nn{Xw . 2.14

Nn{Xw . 2.15

Nn{Xw .2.16



{]hÀ¯n
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A`ymkw 2.1

1. icn-bmb D¯cw sXc-sª-Sp¯v Fgp-XpI

      (i)  Hcp AÀ²-hr-¯-¯nsâ hnkvXoÀ®-w hr¯-¯nsâ hnkvXoÀ®-s¯¡mÄ  aS-§m-Wv.

(A) cÊ v (B) \mev  (C) Hcp ]IpXn   (D) Hcp NXpÀ°mwiw              
   (ii) Hcp AÀ² hr¯-¯nsâ Npä-fhv

 (A) 
2

2r +` j r am{X-IÄ (B) 2r +^ h r am{X-IÄ (C) 2r am{X-IÄ (D) 4r +^ hr am{X-IÄ

 (iii) Hcp hr¯-¯nsâ hymkÀ²w 7 ao. BsW-¦nÂ, AÀ²-hr-¯-¯nsâ hnkvXoÀ®-w

(A) 77ao2 (B) 44 ao2 (C) 88 ao2 (D)  154 ao2

 (iv) Hcp hr¯-¯nsâ hnkvXoÀ®-w 144 sk.-ao2 BsW-¦nÂ, AXnsâ NXpÀ°mw-i-¯nsâ

hnkvXoÀ®-w 

(A) 144 sk.-ao2  (B) 12 sk.-ao2         (C) 72 sk.-ao2 (D) 36 sk.-ao2 

 (v) Hcp hr¯ NXpÀ°mw-i-¯nsâ hymkw 84 sk.-ao., AXnsâ Npä-fhv

(A) 150 sk.-ao. (B) 120 sk.-ao.         (C) 21 sk.-ao. (D) 42 sk.-ao.

 (vi) Hcp hr¯-¯n-epÅ NXpÀ°mw-i-§-fpsS F®w

(A) 1  (B) 2 (C) 3 (D) 4

 (vii) Hcp hr¯ -N-XpÀ°mwiw hr¯-¯nsâ BIp¶p  

 (A) cÊnÂ H¶v (B) \menÂ H¶v  (C) aq¶-nÂ H¶v  (D) aq¶nÂ cÊ v

 (viii) Hcp AÀ²-hr-¯-¯nsâ tI{µ-tIm¬  BWv 

(A) 90° (B) 270° (C) 180° (D) 360°

 (ix) Hcp NXpÀ°mw-i-¯nsâ tI{µtIm-¬ BWv

(A) 90° (B) 180° (C) 270° (D) 0°

 (x) Hcp AÀ²-hr-¯-¯nsâ hnkvXoÀ®-w 84 sk.-ao.2 F¦nÂ hr¯-¯nsâ hnkvXoÀ®-w .

(A) 144 sk.-ao.2  (B) 42 sk.-ao.2   (C) 168 sk.-ao.2 (D) 288 sk.-ao.2 

2. Xmsg X¶n«pÅ hymkmÀ²-§-fpÅ AÀ²-hr-¯-¯nsâ Npä-fhpw hnkvXoÀ®-hpw ImWpI.

(i) 35 sk.-ao. (ii) 10.5 sk.-ao. (iii) 6.3 -ao.             (iv) 4.9 ao.

3. Xmsg X¶n«pff hymkmÀ²-§-fpÅ AÀ²hr¯§fpsS Npä-fhpw hnkvXoÀ®-hpw IW-¡m-¡pI

(i) 2.8 sk.-ao. (ii) 56 sk.-ao. (iii) 84 sk.-ao.   (iv) 112  ao.

4. X¶n«pff hymkmÀ²-§-fpÅ Hcp hr¯NXpÀ°mwi-¯nsâ hnkvXoÀ®-hpw Npä-fhpw

IW-¡m-¡pI

(i) 98 sk.-ao. (ii) 70 sk.-ao. (iii) 42 ao.                  (iv)28  ao.

5. X¶n-«pÅ Nn{X-¯nÂ \n¶v AÀ²-hr¯w ACB  bpsSbpw NXpÀ°mwiw

BOC  bpsS hnkvXoÀ®-w ImWpI.

6. AÀ² hr¯m-Ir-Xn-bn-epÅ Hcp DZym-\-¯nsâ hymkmÀ²w 21 ao. aoä-dn\v  ` 5
\nc-¡nÂ AXn\p Npäpw then-sI-«p-¶n-Xn-\pÅ sNehv ImWpI.
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(b) {Ia _lp-`pPw

 Hcp _lp-`p-P-¯nsâ FÃm hi-§fpw FÃm tImWp-Ifpw Xpey-am-sW-¦nÂ, Ahsb       

{Ia-_-lp-`p-Pw- F¶v ]d-bp¶p  

DZm-l-c-W-ambn,  

(i)  Hcp ka`pP {XntImWw aq¶v hi-§-fpÅ Hcp {Ia_-lp-`pPamWv

 (ii) ka-N-Xpcw \mep hi-§-fpÅ Hcp {Ia-_lp`p-P-amWv.

(c) {Ia-c-lnX _lp-`pPw

{Ia-amb Pyman-Xob cq]-§-f-Ãm¯ _lp-`p-P-§-sf 

{Ia-c-lnX _lp-`p-P-sa¶v ]d-bp-¶p. 

(d) Ah-Xe _lp-`pPw

Hcp _lp`pP-¯nÂ Hcp tIm¬ F¦nepw 1800, BsW-¦nÂ AXns\

 Hcp Ah-Xe _lp-`p-P-sa¶v ]d-bp-¶p. 

(e) D¯e _lp-`pPw

Hcp _lp-`p-P-¯nÂ Hmtcm B´-c-tImWpw 1800 bnÂ Ipd-hm-sW-¦nÂ AXns\ Hcp D¯e _lp-

`p-P-sa¶v ]d-bp-¶p.  

_lp-`p-P-§sf Xmsg ]d-bp¶ hn[-¯nÂ Xcw-Xn-cn¡mw

hi-§-fpsS F®w _lp`pP¯nsâ t]cv

3

4

5

6

7

8

9

10

{XntImWw

  NXpÀ`pPw

  ]©`pPw

jUv̀ pPw 

k]vX`pPw

AjvS`pPw

   \h`pPw

   Zi`pPw

an{i-cq-]-§-fnÂ ]eXpw {Ia-c-lnX _lp`pP§Ä. Ahsb \½Ä Adn-bp¶ _lp- cq-]-

§-fmbn hn`-Pn-¡p-¶p. A§s\, Ggmw Xc-¯nÂ ]Tn-¨n-cp-¶-Xp-t]mse ka-X-e-cq-]-§-fpsS kq{Xw

D]-tbm-Kn¨v Ah--bpsS hnkvXoÀ®hpw Npäfhpw \ap¡v ImWmw. Ah Xmsg ImWp¶ ]«nIbnÂ 

sImSp¯n«pÊv

Nn{Xw . 2.21

Nn{Xw . 2.22

Nn{Xw . 2.23

Nn{Xw . 2.24
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\¼À cq]-¯nsâ t]cv Nn{Xw  hnkvXoÀ®w (N.-am-{X-IÄ) Npä-fhv (am-{X-IÄ) 

1. {XntImWw  b h
2

1
# #  AB + BC + CA

2. ka-tIm¬
 b h
2

1
# #   

(B-[mcw + D¶Xn + 

IÀ®w) 

3.
ka-`p-P-{Xn-

tImWw

a
4
3 2ChnsS 

( 3 -  1.732)

AB+BC+CA = 3a ;

D¶Xn , h = a
2

3  
am{X-IÄ

4.
Zznk-a-`pP 

{XntImWw
 a h2 2
# -  2a +2 a h2 2

-  

5.
hnj-a-`pP 

{XntImWw

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

Chns s a b c
2

=
+ +

AB BC CA+ +

a b c= + +^ h

6. NXpÀ`pPw  ( )d h h
2
1

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

7. kmam-´-cnIw b × h 2 × (a + b)

8. ZoÀL-N-Xpcw l × b 2 × (l + b)

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

10. ka-N-XpÀ`pPw
d d

2
1

1 2# #  ChnsS 

d d,1 2  hnIÀW-§-fmWv  
4a

11. ka-N-Xpcw a2  4a  

BA

D

C

h 1

h 2

d

b

A

B C

A

B C
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DZm-l-cWw  2.5
Xmsg X¶n-«pÅ an{i cq]-§-fpsS Npä-fhpw hnkvXoÀ®hpw ImWpI.

 (i) (ii) 

\nÀ²m-cWw

(i)  CXv Hcp ka-N-Xpcw ABCD Dw Hcp AÀ²-hr¯w DEA 
bpw tNÀ¶pÊ- mb Hcp an{i cq]-am-Wn-Xv. ChnsS Nm]w  
F¶Xv AD. hymk-am-bpÅ Hcp hr¯-¯nsâ Npä-f-hmWv 

X¶n-«p-Åh : Hcp kaNXpc¯nsâ hiw =  7 sk.ao.

 ̀   Hcp AÀ²-hr-¯-¯nsâ hymkw  =  7 sk.ao.

 ̀   Hcp AÀ²-hr-¯-¯nsâ hymkmÀ²w, r = 
2
7  sk.ao.

an{i-cq-]-¯nsâ  Npä-fhv = AB BC CD DEA+ + +
!

P = 7 + 7 + 7 + 
2
1 #  (Hcp hr¯-¯nsâ Npä-f-hv)

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

7
22

2
7#

P = 21 + 11 = 33 sk.ao.

`   an{i-cq-]-§-fpsS Npä-fhv =  33 sk.-ao.
an{i-cq-]-§-fpsS hnkvXoÀ®w = Hcp AÀ² hr¯-¯nsâ hnkvXoÀ®w 

   + Hcp ka-N-Xp-c-¯nsâ hnkvXoÀ®w

A =  r a
2

2
2r +

 = 
7 2
22

2 2
7 7

#
#
#
#  + 72  = 

4
77  + 49

 ̀  X¶n-«pÅ an{i-cq-]-§-fpsS hnkvXoÀ®w  = 19.25 49+  =  68.25 cm2 sk.-ao.2. 

X¶n-«pÅ ka-Xe cq]-§sf \n§Ä¡v CjvSapÅ BIr-Xn-bnÂ hn`-Pn¨v \n§Ä 
X½nÂ NÀ¨ sN¿p-I. 

Nn{Xw .2.25

B

A

C

D

E

Nn{Xw .2.26 Nn{Xw .2.27

B

A

C

D

E

{]hÀ¯n

DEA

+DEA
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(ii)   Hcp ka-N-Xpcw ABCD bpw ka-`pP {XntImWw DEA bpw tNÀ¯p- 

Êm-¡nb an{i-cq-]-amWv X¶n-«p-ÅXv.

 X¶n-«p-Åh :  Hcp ka-Np-X-c-¯nsâ hiw  =  4  sk.-ao.

`   an{i-cq-]-¯nsâ Npä-fhv  = AB + BC + CD + DE + EA
= 4 + 4 + 4 + 4 + 4 = 20sk.-ao.

`   an{i-cq-]-¯nsâ Npä-fhv  = 20  sk.-ao.

X¶n-«pÅ an{i-cq-]-¯nsâ hnkvXoÀ®w = Hcp ka-N-Xp-c-¯nsâ hnkvXoÀ®w +
Hcp ka-`pP {XntIm-W-¯nsâ hnkvXoÀ®w

 = a2  + a
4
3 2 .3 1 732=

 = 4 4# + 4 4
4
3
# #

= 16 + 1.732 × 4
X¶n-«pÅ an{i-cq-]-¯nsâ hnkvXoÀ®w   = 16 + 6.928 = 22.928

X¶n-«pÅ Nn{X¯nsâ hnkvXoÀ®w  -  22. 93  sk.-ao.2 .
DZm-l-cWw  2.6

\ng-en« `mK-¯nsâ Npä-fhpw hnkvXoÀ®hpw ImWpI

 (i) (ii)

\nÀ²m-cWw

 (i) Hcp ZoÀL-N-Xpcw ABCD bpsSbpw cÊp Xpey hnkvXoÀ®-apÅ AÀ²-tKm-f-§Ä

AEB bpw DFC bpw tNÀ¶pÅ Hcp an{i cq]-amWv X¶n-«p-ÅXv

 X¶n-«p-Åh:  ZoÀL-N-Xp-c-¯nsâ \ofw, l = 4 sk.-ao.

ZoÀL- N-Xp-c-¯nsâ hoXn, b = 2 sk.-ao.

Hcp- AÀ² hr¯-¯nsâ hymkw = 2 sk.-ao.

`  Hcp AÀ²-hr-¯-¯nsâ hymkmÀ²w, r = 
2
2  = 1 sk.-ao.

`   X¶n-«pÅ cq]-¯nsâ Npäfhv = AD+BC+ AEB DFC+
!!

= 4+ 4+ 2 #
2
1
#  (Hcp hr¯-¯nsâ Npä-f-hv)

= 8 + 2 #  r
2
1 2# r

= 8 + 2  #  
7
22

#1
 = 8 2 3.14#+

= 8 + 6. 28

Nn{Xw . 2.28

Nn{Xw .2.29
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`  X¶n-«pÅ cq]-¯nâ Npä-fhv  = 14.28 sk.-ao.

X¶n-«pÅ cq]-¯nâ hnkvXoÀ®w = ZoÀL-N-Xcpw ABCD bpsS hnkvXoÀ®w 
+ 2  × Hcp AÀ² hr¯-¯nsâ hnkvXoÀ®w

 = l × b + 2 #  r
2

2r

= 4 × 2 + 2 #
7 2

22 1 1
#
# #

`  sam¯w hnkvXoÀ®w = 8 + 3. 14 = 11. 14 sk.-ao.2

 (ii) I, II, III F¶nh bYm-{Iaw ADB, BEC, CFA F¶o aq¶v

 {XntIm-W-§-fm-sW-¶n-cn-¡s«.

X¶n-«p-Åh : 

AÀ² hr¯w  I sâ hymkmÀ²w,  r1 = 
2
10  = 5 sk.-ao.

   AÀ² hr¯w  II sâ hymkmÀ²w, r2 = 
2
8 =4 sk.-ao.

 AÀ² hr¯w  III sâ hymkmÀ²w, r3 = 
2
6 =3 sk.-ao.

\ng-en« `mK-¯nsâ Npä-f-hv  = AÀ²hr¯w  I sâ Npäfhv +

              AÀ²hr¯w  II sâ Npäfhv +  AÀ²hr¯w  III sâ Npäfhv 
 = 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

# =

\ng-en« `mK-¯nsâ Npä-fhv  -  61.71 sk.-ao.

\ng-en« `mK-¯nsâ hnkvXoÀ®w, A = AÀ² -hr¯w I sâ hnkvXoÀ®w +
AÀ² -hr¯w II sâhnkvXoÀ®w +
AÀ² -hr¯w III sâhnkvXoÀ®w

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 cm2

+ + = =  sk.-ao.2

\ng-en« `mK-¯nsâ hnkvXoÀ®w -  78.57 cm2 sk.-ao.2

   Cu DZm-l-c-W-¯nÂ \n¶v \mw \nco-£n-¨-Xv, 

AÀ²hr¯w BEC bpsS hnkvXoÀ®w + AÀ²hr¯w CFA bpsS hnkvXoÀ®w 
= AÀ²hr¯w ADB bpsS hnkvXoÀ®w

IIIII

I
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DZm-l-cWw  2.7 
     70 aoädpw 52 aoädpw Af-hp-I-fpÅ Hcp ZoÀL-N-Xpc                                

]pc-bn-S-¯nsâ Hcp aqe-bnÂ 28 ao. \of-apÅ Ib-dpsImÊv  Hcp

IpXncsb sI«n-bn-cn-¡p-¶p. IpXnc ]pÂtabp¶ Øe¯nsâ 

hnkvXoÀ®w F{X ? ]pÃp-ta-bmsX hn« ̀ mK-¯nsâ hnkvXoÀ®w 

F{X ? 

\nÀ²m-cWw

ZoÀL-N-Xp-c-¯nsâ \ofw, l = 70  ao.

ZoÀL-N-Xp-c-¯nsâ hoXn,  b = 52  ao.

Ib-dnsâ \ofw  = 28  ao.

\ng-en« `mKw AEF IpXn-cbv¡v ]pÃp-ta-bm³ Ign-bp¶ `mK-¯nsâ hnkvXoÀ®s¯

kqNn¸n-¡p-¶p. CXv ‘r’ hymkmÀ²-am-bpÅ Hcp hr¯-NXpÀ°mwi¯nsâ hnkvXoÀ®amWv, 
        r = 28 ao.

 NXpÀ°mwiw  AEF sâ hnkvXoÀ®w = r
4
1 2
# r  N. am{X-IÄ 

= 
4
1

7
22 28 28# # # = 616  ao.2

 ̀  ]pÃp-ta-bp¶ `mK-¯nsâ hnkvXoÀ®w = 616 ao.2

]pÃp-ta-bmsX hn« `mK-¯nsâ hnkvXoÀ®w = 
   ZoÀL NXpcw ABCD bpsS hnkvXoÀ®w  – 
     NXpÀ°mwiw  AEF sâ hnkvXoÀ®w 
ZoÀL NXpcw ABCD bpsS hnkvXoÀ®w = l × b N.-am-{X-IÄ

     = 70 ×  52 = 3640  ao.2

 ̀  ]pÃp tabmsX hn« ̀ mK-¯nsâ hnkvXoÀ®w    = 3640 –  616  = 3024 ao.2

DZm-l-cWw  2.8
X¶n-«pÅ Nn{X-¯nÂ 14 sk.-ao. hi-apÅ ABCD F¶ ka-N-Xpc¯nsâ 

\ng-en« `mK-¯nsâ hnkvXoÀ®w ImWpI. 

 \nÀ²m-cWw

Hcp ka-N-Xp-c-¯nsâ hiw, a  = 14 sk.-ao.

 Hmtcm hr¯-¯nsâbpw hymkmÀ²w, r = 
2
7  sk.-ao.

\ng-en« `mK-¯nsâ hnkvXoÀ®w = Hcp ka-N-Xp-c-¯nsâ

hnkvXoÀ®w -4 × Hcp hr¯-¯nsâ hnkvXoÀ®w

 = a2  -  4 ( r2r )
= 14 × 14 – 4 #  

7
22

2
7

2
7

# #

= 196 – 154 
`  \ng-en« `mK-¯nsâ hnkvXoÀ®w   = 42 sk.-ao2 

F

E

Nn{Xw .2.30

Nn{Xw .2.31

Nn{Xw .2.32

7cm 7cm

7/2cm 7/2cm
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 DZm-l-cWw  2.9 

35 sk.-ao. hymkmÀ²-apÅ Hcp hr¯m-Ir-Xn-bn-ep-Å- sN¼p-I¼nsb kaNXpcam¡nbmÂ

ka-N-Xp-c-¯nsâ hiw ImWpI.

 \nÀ²m-cWw

X¶n-«p-Åh :  Hcp hr¯-¯nsâ hymkmÀ²w-, r = 35sk.-ao.

AtX I¼nsb Xs¶ kaNXp-cm-Ir-Xn-bnÂ B¡p-¶-Xn-\mÂ 

hr¯-¯nsâ Npä-fhv = ka-N-Xp-c-¯nsâ Npäfhv

hr¯-¯nsâ Npä-fhv  = r2r  am{X-IÄ

 = 2 35
7
22 cm# #  sk.-ao.

P = 220 sk.-ao. 
ka-N-Xp-c-¯nsâ hiw ‘a’ F¶n-cn-¡s«.

kaNXpc¯nsâ Npäfhv  = 4a am{X-IÄ

4a =  220
a = 55 sk.-ao.

`   ka-N-Xp-c-¯nsâ hiw = 55 sk.-ao.

DZm-l-cWw 2.10

Hcp ka-N-Xp-c-¯nsâ \mep aqe-I-fnepw Xpey Af-hp-I-fpÅ \mep 

hr¯-§Ä ]c-kv]cw kv]Àin-¡-¯¡ hn[-¯nÂ Nn{Xw 2.35 Â ImWn-

¨n-«pÅ t]mse Nn{Xo-I-cn-¨n-«pÊ- v. ka-N-Xp-c-¯nsâ  Hmtcm hi-¯n-sâbpw 

Afhv 28 sk.-ao. F¦nÂ \ng-en« `mK-¯nsâ hnkvXoÀ®w ImWpI

\nÀ²m-cWw

X¶n-«pÅ ka-N-Xpcw ABCD bpsS hiw a BsW-¶n-cn-¡s«

`   a = 28sk.-ao.

 ̀  Hmtcm hr¯-¯n-sâbpw hymkmÀ²w , r = 
2
28

 = 14 sk.-ao.

\ng-en« `mK-¯nsâ hnkvXoÀ®w = Hcp ka-N-Xp-c-¯nsâ hnkvXoÀ®w -  
4 ×  Hcp NXpÀ°mw-i-¯nsâ hnkvXoÀ®w

 = a2  -  4 r
4
1 2

# # r

= 28 × 28 -4 # 14 14
4
1

7
22

# # #

 = 784 – 616
 ̀  \ng-en« `mK-¯nsâ hnkvXoÀ®w = 168 sk.-ao2

Nn{Xw . 2.35

Nn{Xw .2.34

Nn{Xw .2.33
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 DZm-l-cWw  2.11

120 ao. \ofhpw 14 ao. AIehp-apÅ Hcp {Sm¡nsâ

A{K`mK§Ä AÀ²-hr-¯m-Ir-Xn-bn-emWv, Hmtcm-¶n-sâbpw 

B´-c -hym-kmÀ²w 35 ao. BbmÂ {Sm¡nsâ hnkvXoÀ®w IW-

¡m-¡pI.

 \nÀ²m-cWw

X¶n-«p-Åh : 
B´c hr¯-¯nsâ  hymkmÀ²w, r = 35 ao.

{Sm¡nsâ hoXn =  14 ao.

`  _mly-hr-¯-¯nsâ hymkmÀ²w, R = 35 + 14 = 49 ao.

R =  49 ao.

AÀ²hr¯ {Sm¡p-I-fpsS hnkvXoÀ®¯nsâbpw ZoÀL-N-Xpc {Sm¡p-I-fpsS hnkvXoÀ® 

¯nsâbpw XpI-bmWv {Sm¡nsâ hnkvXoÀ®w.

ZoÀL-N-Xpc {Sm¡p-IÄ ABCD bpsSbpw EFGH sâbpw hnkvXoÀ®w

     =     2 × (l × b)
 = 2 × 14 × 120 = 3360 ao.2

AÀ²hr¯ {Sm¡p-I-fpsS hnkvXoÀ®w = 2 × (_mly AÀ² hr¯-¯nsâ

hnkvXoÀ®w -  B´c AÀ² hr¯-¯nsâ hnkvXoÀ®w)

=  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 ao.2

`         {Sm¡nsâ hnkvXoÀ®w      =   3360 + 3696
=    7056 ao2

 DZm-l-cWw  2.12
X¶n-«pÅ Nn{Xw PQSR Â {]Xn\n[o-I-cn-¡p¶Xv Hcp                   

]qsa-¯-bmWv OP = 21 ao., OR = 14 ao. F¦nÂ \ng-en« `mK-¯nsâ

hnkvXoÀ®w ImWpI.

\nÀ²m-cWw

X¶n-«p-Åh  :   OP  =  21ao. IqSmsX OR = 14 ao. 
]qsa-¯-bpsS hnkvXoÀ®w =  NXpÀ°mwiw OQP bpsS

hnkvXoÀ®w -  NXpÀ°miw OSR sâ hnkvXoÀ®w

  =  
4
1

4
1OP OR2 2

# #r r-

Nn{Xw . 2.37

Nn{Xw .2.36
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X¶n-«p-ÅXv  :   AJ = 5 ao. ,    JF = 7 ao.,

    KB = 6 ao.,     LE = 9 ao. , MC = 10 ao.,
   AK = 10 ao.,  AL = 12 ao.

   AM = 15 ao. ,  AD = 20 ao.

X¶n-«pÅ Øew ew_Iw KBCM, LEFJ ka-tImW {XntIm-

W-§Ä ABK, MCD, DEL,  JFA F¶n-h-bpsS an{icq]-amWv

ew_Iw KBCM sâ hnkvXoÀ®w  A1 F¶ncn¡s«.

      A1 = ( )
2
1 KB MC KM# #+

=   ( )
2
1 6 10 5# #+

A1  = 16 5 40
2
1 m2
# # =  ao.2

ew_Iw LEFJ bpsS hnkvXoÀ®w A2 F¶ncn¡s«.

A2    =   ( )
2
1 JF LE JL# #+

= ( )
2
1 7 9 7# #+

A2 = 16 7 56
2
1 m2
# # = . ao.2

ka-tImW {Xn-tImWw ABK bpsS hnkvXoÀ®w A3 F¶ncn¡s«.

A3 = 
2
1 AK KB# #

A3 = 10 6 30
2
1 m2
# # = ao.2

katImW {Xn-tImWw MCD bpsS hnkvXoÀ®w A4 F¶ncn¡s«.

A4 = .
2
1 MC MD# #

= 
2
1 10 5# #

A4 = 252
50 m2

= ao.2

katImW {Xn-tImWw  DELsâ hnkvXoÀ®w A5 F¶ncn¡s«.

A5 = 2
1 DL LE# #

= 2
1 AD AL LE# #-^ h

= 92
1 20 12 #-^ h

A5 = 8 9 362
1 m2
# # =  ao2

C

E

F

B

(a  KB, MC kam-́ -c-h-i-

§Ä    KM D¶Xn

KB  =  6 ao., MC = 10 ao., 
KM = AM – AK

= 15 – 10 = 5 ao.) 

(a  JF, JL kam-́ -c-h-i-§Ä   

LE, D¶Xn 
JF  =  7 ao., LE = 9 ao., 
JL = AL – AJ

= 12 – 5 = 7 ao.) 
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katImW {Xn-tImWw  JFA bpsS hnkvXoÀ®w A6 F¶ncn¡s«.

A6 = 2
1 AJ JF# #

 = 5 7 17.52
1

2
35 m2

# # = = .

Øe-¯nsâ hnkvXoÀ®w = A A A A A A1 2 3 4 5 6+ + + + +

 = 40 56 30 25 36 17.5+ + + + +

`  Øe-¯nsâ hnkvXoÀ®w = 204.5 ao.2

A`ymkw 2.2
1. Xmsg X¶n-«pÅ Nn{X-§fpsS Npä-fhv ImWpI.

 (i) (ii) (iii)

(iv) (v)

2. Xmsg X¶n-«pÅ Nn{X-§fpsS hnkvXoÀ®w ImWpI.

 (i) (ii) (iii)

(iv) (v)
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3. \ndw- sIm-Sp-¯n-«pÅ `mK-¯nsâ hnkvXoÀ®w ImWpI.

 (i) (ii) (iii)

 (iv) (v) (vi)

4. X¶n-«pÅ Nn{X-¯nÂ AC = 54 sk.-ao., BC = 10 sk.-ao. henb

hr¯-¯nsâ tI{µw O \ng-en« `mK-¯nsâ hnkvXoÀ®w ImWpI.

5. 40 ao. #  36 ao. Af-hpÅ Hcp ZoÀL NXpc ]pc-bn-

S-¯nsâ Hcp aqe-bnÂ 14 ao. \of-apÅ Hcp Ib-dnÂ ]ip-hns\ ]pÃp tabp-¶-Xn-

\mbn sI«n-bn-cn-¡p-¶p. ]ip ]pÃp tabm¯ `mK-¯nsâ

hnkvXoÀ®w ImWpI.

6. 100 ao. hiapff kaNXpc DZym\¯nsâ Hmtcm aqe-bnepw

Nn{X-¯nÂ ImWn-¨n-«p-ÅXp-t]mse 14 ao. hymkmÀ²apÅ

Htcm NXpÀ°mw-i-w BIrXnbnepff ]qsa¯bpÊ- v. DZym-\-

¯nse _m¡n `mK-¯nsâ hnkvXoÀ®w ImWpI.

7. Nn{X-¯nÂ X¶n-«pÅ \ng-en« `mK-¯nsâ hnkvXoÀ®w ImWpI.

\mep aqe-Ifpw NXpÀ°mw-i-§-fm-Wv. tI{µ-¯nÂ 2 sk.-ao.

hymkmÀ²-¯nÂ Hcp hr¯-apÊ- v- v.

8. AB = 20 sk.ao, BC = 14 sk.ao F¶o AfhpIfpff  ABCD  

F¶ ZoÀLNXpc¯nÂ \n¶pw BC  hymk¯nepff  Hcp AÀ²-hr¯w sh«n-sb-Sp-¯mÂ

_m¡n `mK-¯nsâ hnkvXoÀ®w ImWpI.
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9. Hcp ka-N-Xpc BIrXnbnepff Xqhm-e-bnÂ 7 sk.-ao. hymkmÀ²-

apÅ H³]Xv hr¯-§Ä cq]-I-ev]\ sNbvXn-«pÊ- v. _m¡n `mK-¯nsâ

hnkvXoÀ®w ImWpI.

10. Hcp kÀshb-dpsS ^oÂUp _p¡nse Ipdn-¸p-IÄ Xmsg X¶-ncn-

¡p-¶p. ^oÂUnsâ ¹m³ hc¨v hnkvXoÀ®w ImWpI.

(i) (ii) 

Ddp-¼ns\ klm-bn-¡m³ \n§Ä¡v Ign-bptam ?

Hcp Ddp¼v Xd-bnÂ NnX-dn-In-S-¡p¶ hnhn[ BIr-

Xn-bn-epÅ Blmc Ah-in-jvS-§Ä¡v Npäpw \o§p-

¶p. GXv Blmc Ah-in-jvS-¯n-\mWv Ipd¨v hew- 

h-bvt¡- ÊXv GXn\mWv IqSp-XÂ 

hew hbvt¡Ê- Xv.

{]hÀ¯n

 GXmWv sNdpXv ?

Hcp ka-N-Xp-c-¯nsâ Npä-f-hmtWm AtXm AXnÂ A´Àte-J\w 

sNbvXn-«pÅ hr¯-amtWm ?

{ian¡pI
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         Hcp hr¯-¯nsâ tI{µ tIm¬ 360° BWv.

Hcp AÀ² hr¯-¯nsâ Npä-fhv  r2 #r= +^ h  am{X-IÄ.

  Hcp AÀ² hr¯-¯nsâ hnkvXoÀ®w r
2

2r= am{X-IÄ

  Hcp AÀ² hr¯-¯nsâ tI{µ-tIm¬ 180°BWv.

  Hcp NXpÀ°mw-i-¯nsâ hnkvXoÀ®w r2 2 #
r= +` j  N.-am-{X-IÄ

  Hcp NXpÀ°mw-i-¯nsâ tI{µ-tIm¬ 900 BWv.

  Hcp an{i-cq-]-¯nsâ AXnÀh-c-¼p-I-fpsS \of-amWv AXnsâ Npä-fhv.

 ‘n’  tcJm-J-WvU-§-fmÂ ASª Hcp an{i cq]-amWv Hcp _lp-`pPw.

  FÃm hi-§fpw FÃm tImWp-Ifpw Xpey-amb Hcp _lp-`p-Ps¯ {Ia _lp-`p-P-

sa¶v ]d-bp¶p.

  ka-Xe cq]-§-fpsS an{i-nX-§fmWv {Ia-c-lnX _lp-`p-Pw. 
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3PymanXn

3.1 BapJw

3.2 {XntIm-W-§-fpsS khn-ti-j-X-IÄ

3.3 kÀÆ ka-{Xn-tIm-W-§Ä

3.1 BapJw

Pyman-Xn-bpsS hfÀ¨bv¡v ImcWw {InkvXphn\v 1000 hÀj-§Ä¡v 

ap¼v Pohn-¨n-cp¶ CuPn]vXp-Im-cm-Wv. ss\Â \Zn-bnÂ hÀjw tXmdpw DÊ m-Im-

dpÅ shÅ-s]m-¡-¯n-\p-tijw \ne AXnÀ¯n-Isf ]p\xØm]n-¡p-¶-Xn-\mbn              

]pcm-X\ CuPn-]vXp-ImÀ Pyman-Xob Bi-b-§sf hnI-kn-¸n-s¨-Sp-¯p.

\½psS ssZ\w-Zn\ Pohn-X-¯nÂ PymanXn hnhn[ taJeIfnÂ kp{]

[m\ ]¦v hln-¡p-¶p. Pyman-Xob cq]§fmb AjvS ioÀj§tfmSp IqSnb 

tX\o¨ IqSpIÄ, ]´pIÄ, ZoÀL-N-Xp-cm-Ir-Xn-bn-epÅ Pekw`cWnIÄ, knen- -

Êdm-Ir-Xn-bn-epÅ InWdpIÄ F¶nh {]IrXnbnÂ \mw ImWp¶p. {]mtbmKnI 

PymanXn¡v Hcp¯a DZmlcWamWv ]ncanUpIÄ, `uXo-I-im-kv{Xw, ck-X-{´w, 

cq]Iev]\, F©n-\o-bdnwKv, hmkvXp-in-ev]w IqSmsX Ipäm-t\z-j-W- imkv{Xw 

F¶o taJeIfnÂ {]mtbmKnI PymanXn \nÀ®mbI ]¦p hln¡p¶p. 

‘Pntbm’ ‘sat{Sm¬’ F¶o cÊ p {Ko¡v ]Z-§-fnÂ \n¶pw Dcp-¯n-cnª

]Z-amWv ‘tPyman-{Sn’. ‘Pntbm’ F¶ hm¡n\v ‘`qan’ F¶pw ‘sat{Sm¬’ F¶

hm¡n\v ‘Afhv ’ F¶pw BWv AÀ°w. KWn-X-¯nsâ Gähpw {][m-\-s¸«

imJ-bmWv Pyman-Xn. hkvXp-¡-fpsS BIrXn hen-¸w, AhØ F¶n-h-sb-¡p-dn-

¨pÅ ]T-\-amWv PymanXn.

kam-´-c-tc-J-IÄ, tOZ-I-tc-J-IÄ, tcJ-IÄ tOZn-¡p-t¼m-gp- Êm-Ip¶ 

tImWpIÄ, kao-]-tIm-Wp-IÄ, GIm-´-c-tIm-Wp-IÄ F¶n-h-bpsS KpW-§sf 

¡pdn¨pw {XntIm-W-¯nsâ tImWp-I-fpsS XpIsb¡pdn¨pw \mw Ggmw ¢mÊnÂ 

]Tn¨v Ign-ªp.

bq¢nUv

Pyman-Xn-bpsS ]nXmhv

 bq¢nUv F¶ 

KWnX imkv{X-Ú³ 

P y m a n - X n s b Ip d n ¨ v 

bpàn bpà-am-bpÅ 

Nn´-IÄ¡v P·w \Â 

I n . _ n . -k n . 3 0 0þm w 

\qämÊ- nÂ Pyman-Xn-

sb-¡p-dn¨v hyXy-Ø 

hnh-c-§Ä tiJ-cn¨v 

Ahsb {Iam-\p-krX-

amb 13 ]pkvX-I-§-

fmbn {]kn-²o-I-cn-¨p. 

Cu ]pkvX-I-§sf 

bq¢nUv Fe-saâkv 

F¶v hnfn-¡p-¶p. 

bp¢nUv ]d-ªp.

“ The whole is 
greater with any of 
its parts.”

77
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\ap¡v Xmsg X¶n«pff A`ymkw aqew ^e§sf HmÀ½n¡mw.

]p\x-]-cn-tim-[\ A`ymkw

1. Nn{Xw 3.1 Â, x° = 128° 2. Nn{Xw 3.2 Â,  90ACD+ = c F¦nÂ

     F¦nÂ y° ImWpI.  BCE+  bpw  ECD+  bpw ImWpI.

3. Hcp {XntIm-W-¯nse cÊ v tImWp-IÄ 43° bpw 27° bpw

    F¦nÂ aq¶m-as¯ tImWfhv ImWpI.

4.  Nn{Xw 3.3Â, PQ || RS F¦nÂ x° ImWpI.   5. Nn{Xw 3.4 Â, AB bpw CD bpw  
        O F¶ _nµp-hnÂ tOZn-¡p-¶p.  

   F¦nÂ x° bpw y° ImWpI.

6. Nn{Xw 3.5Â, AB || CD hn«p-t]mb`mKw ]qcn-¸n-¡pI.  
 (i)    EFB+  bpw  FGD+  bpw  .................... tImWp-IÄ.

 (ii)   AFG+  bpw  FGD+  bpw  ................... tImWp-IÄ.

 (iii)  AFE+  bpw  FGC+  bpw  ...................... tImWp-IÄ. 

 3.2  {XntIm-W-§-fpsS khn-ti-j-X-IÄ 

Hcp Xe-¯n-epÅ aq¶v tcJ-I-fmÂ cq]-s¸-Sp¶ Pyman-Xob cq]-amWv  

 {XntIm-Ww. 

{XntIm-W-¯ns\ ‘D’ NnÓw sImÊ v Ipdn¡p¶p. 

{XntImWw ABC bpsS ioÀj--§Ä A, B, C-bpsS FXnÀh

 i-§Ä bYm{Iaw a, b, c F¶v Ipdn-¡p¶p.

C

yoxo

O BA
Nn{Xw.3.1

C B

D E

x°

A
x°+10°

Nn{Xw 3.2

P

R

Q

S

M

N

2x°+15°

x°+45°

Nn{Xw. 3.3

A D

B

Ox°

750

C

y°

Nn{Xw. 3.4

Nn{Xw. 3.6

C

B

D

E

H
G

F

Nn{Xw. 3.5

A

.



79

PymanXn
K

W
nX

w
3.2.1. {XntIm-W-§fpsS hI-t`-Z-§Ä-

{XntIm-W-§sf Ah-bpsS hi-§Ä aäpw tImWp-IÄ Ch-bpsS ASn-Øm-\-¯nÂ cÊ mbn 
Xncn-¡mw.

hi-§-fpsS ASn-Øm-\-¯nÂ -:       
(a) ka`p-P-{Xn-tImWw  (b) Zznk-a-`pP{Xn-tImWw (c) hnj-a-`pP{Xn-tImWw

 
tImWp-I-fpsS ASn-Øm-\-¯nÂ :

    (d) \yq\-tImW {Xn-tImWw (e) ka-tImW {Xn-tImWw (f) _rl-XvtImW {Xn-tImWw

3.2.2  Hcp {XntIm-W-¯nse tImWp-I-fpsS XpI-

   kn²m´w 1 

Hcp {XntIm-W-¯nse aq¶v tImWp-I-fpsSbpw XpI 180°.

k¦Â]w :  ABC Hcp {XntImWw  

A\p-am\w : 180ABC BCA CAB o+ + ++ + =

\nÀ½nXn : ioÀjw A bnÂ IqSn BC bv¡v kam-´-c-ambn XY hc-bv¡pI

sXfnhv :
 {]kvXm-h\ ImcWw

(i) BC XY< IqSmsX AB tOZIw  
ABC XAB` + +=

 (ii)  BCA YAC+ +=   
(iii)  ABC BCA XAB YAC+ + + +++ =  
(iv)  ABC BCA CAB+ + ++ +^ h  =
   XAB YAC CAB+ + ++ +^ h    
(v) ABC BCA CAB` + + ++ +  =180° 

GIm-´-c-tIm-Wp-IÄ

GIm-´-c-tIm-Wp-IÄ  

 (i),(ii) Ch Iq«pI.

cÊ  v hi-§-fnepw BAC+ Iq«pI.

tcJo-b-tIm¬ 180°

B C

A YX
>

>

Nn{Xw. 3.7

aq¶p hi§fpw
 kaw

cÊ p hi§fpw
 kaw

FÃm hi§fpw
 hyXymkw

aq¶v \yq\tImWpIÄ Hcp tIm¬ katIm¬ Hcp tIm¬ _rlXvtIm¬
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 (i) {Xn-tImWw aq¶v hi-§-fpÅ _lp-`pPw
(ii)  GsXmcp _lp-`p-P-¯n-tâbpw hnIÀW-§Ä tbmPn-¸n-¨mÂ {Xn-tImWw In«p¶p
(iii)  Hcp _lp-`p-P-¯nsâ DÄtIm-Wp-I-fpsS XpI ImWp-¶-Xn-\pÅ kq{Xw 
 (n – 2) 180°, ChnsS n hi-§-fpsS F®w.  

D-Zm-l-cWw

Nn{Xw

hi-§-fpsS F®w 3 4 5

C\w Xncn-¡Â  {Xn-tImWw NXpÀ`pPw  ]©-`pPw

tImWp-I-fpsS XpI (3 – 2) 180° = 180° (4 – 2)180° = 360° (5 – 2) 180° = 540°

 kn²m´w 2
Hcp {XntIm-W-¯n-sâ Hcp hiw \o«p-t¼m-gpÊ- m-Ip¶ _mly-tIm-Wnsâ Afhv B´c    

FXnÀtIm-Wp-I-fpsS Af-hp-I-fpsS XpIbv¡v Xpey-am-bn-cn-¡pw.

k¦Â]w  : ABC {Xn-tImWw        

  BC \o«n-h-c¨v D F¶ _nµp   

  Ipdn-bv¡pI 

A\p-am\w   : ACD ABC CAB+ + += +

sXfnhv : 

{]kvXm-h\ ImcWw

(i)    ABC,T  Â ABC BCA CAB+ + ++ +  =1800  
(ii)  BCA ACD+ ++  = 1800    
(iii)  ABC BCA CAB+ + ++ + =    
                                           BCA ACD+ ++

(iv)   ABC CAB` + ++ = ACD+    
(v)    _mly-tIm¬ ACD+ DÄ FXnÀtIm-WpIfmb
        ABC+  IqSmsX CAB+  F¶n-h-bpsS  
       XpIbv¡v kaw.

{Xn-tImW \nb-a-a-\p-k-cn¨v tImWp-I-
fpsS XpI.

t\Àtc-J-bnse kao] tImWp-I-fp-sS 
XpI.

  kaoI-cn-¡pI (i) Dw (ii) Dw 

  (iii) Â \n¶pw  BCA+  Ccp-h-i¯v 

  \n¶pw Ipdbv¡pI. 
kn²m´w sXfn-bn-¨p.

Nn{Xw. 3.8

A

C
B D

^e-§Ä
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(i)  ka-hi-§Äs¡Xn-sc-bpÅ tImWp-IÄ Xpeyw.

(ii) hen-b-h-i-¯n\v FXn-tc-bp-Å -tIm¬ hen-b-tIm¬ BIp-¶p.

D-Zm-l-cWw 3.1
ABC, A 75 , B 65o o+ +D = =  F¦nÂ  C+ ImWpI.

\nÀ²m-cWw

\ap¡dnbmw ABC,D  bnÂ

A B C+ + ++ +  = 180°
75 65 Co o ++ +   =  180°

140 Co ++  = 180°
C+  = 180° – 140°
C` +  = 40°.

D-Zm-l-cWw 3.2
 ABC,D  bnÂ A 70o+ =  IqSmsX AB = AC F¦nÂ D ABC bnse aäp tImWp-IÄ

ImWpI ?

\nÀ²m-cWw

  B+  = x° IqSmsX C+  = y° F¶ncn¡s«.

DABC Zznk-a-`pP{Xn-tImWw F¶v X-¶n-«pÊ- v.

 AC = AB
B+  = C+  [ka-h-i-§Äs¡-Xn-tc-bpÅ tImWp-IÄ Xpeyw]
xo  = yo

ABCD  bnÂ  A B C+ + ++ +  = 180°
x y70o o o

+ +  = 180°
x x70o o o

+ + = 180°       x ya =c c6 @
2 x° = 180° – 70°
2 x° = 110°

x° = 
2

110o

 = 55°.   AXn\mÂ B+  = 55° IqSmsX C+  = 55°.
D-Zm-l-cWw 3.3

Hcp {Xn-tImW¯nsâ tImWp-IÄ 5 : 4 : 3 F¶ Awi-_-Ô-¯n-em-sW-¦nÂ XntImW¯nsâ

tImWp-IÄ ImWpI.

    \nÀ²m-cWw

ABCD  bnÂ X¶n«pffXv ABC, A : B : C+ + +D  = 5 : 4 : 3.

tImWpIÄ  5 x°, 4 x° IqSmsX 3 x° F¶v Icp-XpI.

Nn{Xw. 3.9

Nn{Xw. 3.10

^e-§Ä 

3

3

3

3

3
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{XntIm-W-¯nse aq¶v tImWp-I-fpsS XpI 180° F¶v \ap¡dnbmw. 

 5 x° + 4 x° + 3x°  = 180° &  12 x° = 180°
 x° = 

12
1800

 = 15°

AXn\mÂ, {Xn-tImW¯nse tImWp-IÄ 75°, 60° IqSmsX 45°.

 D-Zm-l-cWw 3.4

Nn{Xw 3.11- Â AS-bm-f-s¸-Sp-¯n-bn-«pÅ {Xn-tImWw ABC - bnse tImWp-IÄ ImWpI.

\nÀ²m-cWw 

BD Hcp t\ÀtcJ.

t\Àtc-JtIm¬ 180°  F¶v \ap¡dnbmw.       

 

     x°+ 110° =  180°
 x°  = 180° – 110°
  x°  =  70° 

_mly-tIm¬ B´c FXnÀtIm-Wp-I-fpsS XpIbv¡v kasa¶v \ap¡dnbmw.

 x° + y° =  110°  
 70° + y° = 110°
 y° = 110° – 70° = 40°

 CXnÂ \n¶v,    x° =  70° 
 y° =  40°.

 D-Zm-l-cWw 3.5

 Nn{Xw  3.12-Â  DEC+  bpsS aqeyw ImWpI

\nÀ²m-cWw  

GsXmcp {Xn-tImW¯nsebpw _mly-tIm¬ B´c 

F-XnÀtIm-Wp-IfpsS XpIbv¡v XpeyamsW¶v \ap¡dnbmw.

 ABC,D  bnÂ ACD+  =  ABC CAB+ ++

 ACD`+  = 70° + 50°   =   120°
 IqSmsX, ACD+  =    ECD+  =   120°.

   ECD,D ]cn-K-Wn-¡pI

                        ECD CDE DEC+ + ++ +  =  1800    [{Xn-tImW¯nse tImWp-I-fpsS XpI]
                                  120 22 DEC0 0 ++ +  =  1800

         DEC+  =   180° – 142°

          DEC+  =   38° 

Nn{Xw. 3.11

Nn{Xw.3.12

3

3
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]e-X-c-¯n-epÅ {Xn-tImW§Ä T1, T2, T3, T4, T5, T6 hc-bv¡pI. {Xn-tImW§Ä¡v 
ABC F¶v t]cv sImSp-¡p-I. ioÀjw A, B, C F¶n-hbv¡v FXn-tc-bpÅ hi-§Ä bYm{Iaw 
a, b, c F¶v Ipdn-bv¡pI.

hi-§Ä Af¶v hnh-c-§sf ]«n-I-bnÂ tcJ-s¸-Sp-¯pI:

 {Ia \¼À   
T

a
(sk.ao.)

b
(sk.ao.)

c
(sk.ao.)

(c+a) > b
icn/sXäv 

(a + b) > c
icn/sXäv 

(b + c) > a
icn/sXäv 

T1

T2

T3

T4

T5

T6

]«n-I-bnÂ \n¶v \n§Ä¡v F´v a\-Ên-em-Ip¶p ?

kn²m´w  3
Hcp {XntIm-W-¯nse cÊ v hi-§-fpsS XpI aq¶m-as¯ hi-¯n-t\-¡mfpw IqSp-X-em-bn-cn¡pw 

({Xn-tIm-W-¯nsâ AXp-ey- k-hn-ti-jX) 

icn-t\m-¡pI : 
{Xn-tImWw ABC FSp-¡pI BC = 12 sk.-ao., AB = 8 sk.-ao., AC = 9 sk.-ao.

(i) AB = 8 sk.-ao. ,  AB + BC = 20 sk.-ao.

(ii) BC = 12 sk.-ao. , BC + CA = 21 sk.-ao.

(iii) CA = 9 sk.-ao.,   CA + AB = 17 sk.-ao.

Ct¸mÄ hyà-ambn ,
(i)  AB + BC > CA
(ii)  BC + CA > AB
(iii)  CA + AB > BC
CXnÂ \n¶v cÊp {XntIm-W-¯nse cÊ v hi-§

fpsS XpI aq¶m-as¯ hi-¯n-t\-¡mfpw IqSp-X-

em-bn-cn-¡p-sa-¶v Adnbmw. 

D-Zm-l-cWw 3.6
Xmsg sImSp-¯n-«p-Å-h-bnÂ GXv Af-hp-IÄ Hcp {XntIm-W-¯nsâ hi-§Ä cq]o-I-cn-¡p¶p 

F¶v ImWp-I.

(i) 23 sk.-ao., 17 sk.-ao., 8 sk.-ao.(ii) 12 sk.-ao., 10 sk.-ao., 25 sk.-ao.(iii) 9 sk.-ao., 
      7 sk.-ao., 16sk.-ao.

\nÀ²m-cWw

     (i)    23sk.-ao., 17sk.-ao., 8sk.-ao. X¶n«pff \of§Ä.

   23 + 17 > 8, 17 + 8 > 23 and 23 + 8 > 17. 
   `  23sk.-ao., 17sk.-ao., 8sk.-ao. F¶nh Hcp {Xn-tImWs¯ cq]o-I-cn-¡p-¶p.

    (ii)     12sk.-ao., 10sk.-ao., 25sk.-ao. X¶n«pff \of§Ä.

3 sk.an., 4 sk.an , 5 sk.an \ofapÅ 

IpgepIÄ D]tbmKn¨v {XntImWw DÊ m¡pI.

CXpt]mse XmsgX¶n«pÅ \of§Ä DÅ 

{XntImW§Ä DÊ m¡m³ {ian¡pI.

5 sk.an., 7.sk.an ,  11.skan

5 sk.an., 7 sk.an , 14 sk.an

5 sk.an , 7 sk.an , 12 sk.an

\n§fpsS Is Ê¯epIÄ D]kw{Kln¡pI. 

{]hÀ¯n

{]hÀ¯n
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   ChnsS 12 + 10 hep-XÃ 25t\¡mfpw    ie, 12 10 252+6 @  
  `  12sk.-ao., 10sk.-ao., 25sk.-ao. {Xn-tImW¯nsâ hi-§-f-Ã.  

  (iii) 9sk.-ao., 7sk.-ao., 16sk.-ao. X¶n«pff \of§Ä.

  9 + 7 hep-XÃ 16. t\¡mfpw     ie, ,9 7 16 9 7 162+ = +6 @

   `9sk.-ao., 7sk.-ao., 16sk.-ao. {Xn-tImW¯nsâ hi-§-f-Ã.

 (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-

apI-fnÂ sImSp-¯n-«pÅ ^e-§-fnÂ \n¶pw GsXmcp {Xn-tImW¯ntebpw cÊ v hi-§-
fpsS hyXymkw aq¶m-as¯ hi-¯n-t\-¡mfpw sNdp-Xm-bn-cn¡mw.

     A`ymkw 3.1

 1. icn-bmb D¯cw sXc-sª-Sp-¡pI: 

 (i) Xmsg X¶n-«p-Å-h-bnÂ GXmWv {XntIm-W-¯nsâ tImW-fhv  ?
 (A) 35°, 45°, 90°  (B) 26°, 58°, 96°
 (C) 38°, 56°, 96°  (D) 30°, 55°, 90°

 (ii) Xmsg X¶n-«p-ÅhbnÂ GXv icn  ?
 (A) ka-`pP {Xn-tImW¯nsâ tImWp-IÄ kaw

 (B) Zznk-a-`pP {Xn-tImW¯nsâ tImWp-IÄ kaw

 (C) tImWp-I-sfÃmw Xpey-amb {XntImWw ka-`pP {XntIm-W-aÃ

 (D) hnj-a-`pP {Xn-tImW¯nsâ tImWp-IÄ kaw

 (iii) Hcp {Xn-tImW¯nsâ aq¶v _mly-tIm-Wp-IÄ 130°, 140°, x°F¶n-h-bm-sW-¦nÂ  
x°ImWpI

 (A)  90° (B) 100° (C) 110° (D) 120°

 (iv) Xmsg X¶n-«pÅ Af-hp-I-fnÂ GXmWv Hcp {Xn-tImW¯nsâ hi-§Ä ?
 (A) 11 sk.-ao., 4 sk.-ao., 6 sk.-ao. (B) 13 sk.-ao., 14 sk.-ao., 25 sk.-ao. 
 (C) 8 sk.-ao., 4 sk.-ao., 3 sk.-ao. (D) 5 sk.-ao., 16 sk.-ao., 5 sk.-ao.

 (v) Xmsg X¶n-«p-Å cÊp tImWpIfnÂ GsXms¡bmWv Hcp ka-tIm-W-{Xn-tIm-W-¯ns\                 

cq]oIcn¡p¶p  

 (A) 24°, 66°  (B) 36°, 64°
 (C) 62°, 48°  (D) 68°, 32° 

 2. Hcp {Xn-tImW¯nsâ tImW-f-hp-IÄ (x – 35)°, (x – 20)°, (x + 40)° F¦nÂ 3 tImW-f-hp-

Ifpw ImWpI

 3.  ABCD bnÂ  A+  F¶Xv  B+  tb¡mfpw  24cIqSp-X-em-Wv. _mly-tIm¬  C+ bpsS aqeyw 

108°. ABCD bnse tImWp-I-fpsS Af-hp-IÄ ImWpI. 

^e-§Ä  

3

3
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 4. ABCD  bnÂ B+ , C+  F¶n-h-bpsS Zzn`m-P-I-§Ä O F¶ _nµp-hnÂ kÔn-¡p-¶p 

F¦nÂ BOC 90 2
A+ += +c  F¶v sXfn-bn-¡pI. 

 5. Xmsg- X-¶n-«pÅ Nn{X-§-fnÂ \n¶v  x°IqSmsX y° F¶n-h-bpsS aqey-§Ä ImWpI:

 (i) (ii) (iii)

 6. X¶n-cn-¡p¶ Nn{X-¯nÂ \n¶v  x°, y°IqSmsX z°      
F¶nh ImWpI

  3.3 kÀÆ-k-a-{Xn-tIm-W-§Ä

\ap¡v Ct¸mÄ kÀÆ-kaw F¶-Xnsâ Pyman-Xob Bi-b-¯nsâ {]m[m-\ys¯ a\-kn-em-¡mw.

 Xmsg sImSp¯n-«pÅ {]hÀ¯n-I-fnÂ \n¶v kÀÆ-kaw F¶-Xn-s\-¡p-dn¨v a\-Ên-em-¡mw. 

  cÊ v ]¯v cq] t\m«v FSp¯v H¶n-\p-ap-I-fnÂ asäm¶v hbv¡p-I. t\m¡p-t¼mÄ  

\n§Ä¡v F´v tXm¶p¶p  ? 

 Hcp t\m«v atä t\m«ns\ apgph\mbpw IrXyambpw BhcWw sN¿p¶p.

  apIfnes¯ {]hÀ¯nbnÂ \n¶pw \mw \nco£n¨Xv Nn{X§Ä Htc BIrXnbnepw 

hen¸¯nepw BsW¶v.

  km[m-c-W-bmbn cÊ v Pyman-Xob cq]-§-fpsS BIr-Xnbpw hen-¸hpw H¶pt]men-cp-

¶mÂ AXns\ kÀÆ-kaw F¶p ]d-bp-¶p.  

  Xmsg  sImSp-¯n-cn-¡p¶ hkvXp-¡Ä kÀÆ-k-a-amtWm ? AÃtbm F¶v ]cn-tim-[n-¡pI

       (a) Htc C\-¯n-epÅ Ìm¼p-IÄ 

  (b) H¶p-t]m-epÅ _nkv¡äv ]mbv¡äv 

  (c) Htc hmWn-Py-ap-{Z-bpÅ tjhnwKv t»Uv 

{]hÀ¯n

{]hÀ¯n

3
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Ct¸mÄ \ap¡v Xmsg X¶n-«pÅ ka-Xe cq]-§sf ]cn-K-Wn¡mw. 

  

   Nn{Xw.3.13     Nn{Xw. 3.14
cÊ v Nn{X-§fpw \nco-£n-¡pI Ah kÀÆ-k-a-amtWm ?  F§s\ ]cn-tim-[n-¡mw?

\ap¡v {]XnØm]\ coXn D]tbmKn¡mw.

hgn  1 :  Nn{Xw 3.13 sâ {]Xn-cq] Nn{Xw ImÀ_¬ ISemkv D]-tbm-Kn¨v H¸n-sb-Sp-¡p-I.

hgn  2 :  Nn{Xw 3.14 \v apI-fnÂ {]Xncq] Nn{X¯ns\ aS-¡m-sX, hf-bv¡msX   

 {]XnØm]n¡pI. 

hgn  3 :  cÊ v Nn{X-§fpw H¶ns\m¶v hyàambpw BhcWw sN¿p¶p. 

   AXn\mÂ cÊ v Nn{X-§fpw kÀÆ ka-am-Ip-¶p.  

kÀÆ-kaw: cÊ v cq]-§fnÂ H¶ns\ asäm¶n\v apIfnÂ {]XnØm]n¡p-t¼mÄ Ah]

c-kv]cw IrXyambn tNÀ¶ncp¶mÂ Ah kÀÆ-k-a-am-bn-cn-¡pw CXns\ Cu NnÓw “/” 
sImÊ v  Ipdn¡p¶p.

3.3.1 (a) kÀÆ-k-a- tcJI-Ä

cÊ v tcJm-J-WvU-§Ä kÀÆ-k-a-am-sW--¦nÂ Ah-bpsS \of-§Ä Xpey-amWv .

 
ChnsS, AB bpsS \ofw = CD bpsS \ofw. AXn\mÂ AB CD/  

(b) kÀÆ-k-a tImWpIÄ

cÊ v tImWp-IÄ kÀÆ-k-a-am-sW-¦nÂ Ah-bpsS Afp-h-Ifpw Xpeyw.

 
 
ChnsS Af-hp-IÄ Xpeyw. AXn\mÂ  MON PQR+ +/ .

A
F

E

DB
C

P
U

T

SQ
R

A

B

3c
m

C D

3cm

N

M

O
40o

QP

R

40o
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(c) kÀÆ-k-a- kaN-Xp-c-§Ä

cÊ v ka-N-Xp-c-§-fp-tSbpw hi-§Ä kaambmÂ Ah kÀÆ-k-a-amWv.

ChnsS, ka-N-Xpcw ABCD bpsS hiw = ka-N-Xpcw PQRS sâ hiw

`  ka-N-Xpcw ABCD /   ka-N-Xpcw PQRS

(d) kÀÆ-k-a- hr¯-§Ä 
cÊ v hr¯-§-fp-tSbpw hymkmÀ²-§Ä Xpeyw AXn-\mÂ kÀÆ-kaw

X¶n«pff Nn{X¯nÂ, hr¯w C1  sâ hymkmÀ°w = hr¯w C2  sâ hymkmÀ°w
`   hr¯w C1 /  hr¯w C2

apI-fn-epÅ  \mev kÀÆ-k-a--§-fnÂ \n¶v {Xn-tImW¯nsâ kÀÆ-k-a-Xsb¡pdn¨v ]Tn-¡m-   
\pÅ {]tNm-Z\w D Êmbn. 

Xmsg-sIm-Sp-¯n-«pÅ c Êv  {Xn-tImW§fpw ]cn-K-Wn-¡p-I. 

DABC sb DPQR  \v apI-fnÂ ]Xn-ªn-cn-¡-¯-¡-hn[w shbv¡pIbmsW¦nÂ P bpsS

apI-fnÂ A bpw Q \v apIfnÂ B bpw R \v apIfnÂ C bpw IrXyambpw ]Xnªncn¡pt¼mÄ cÊ v 

{Xn-tImW§fpsS kam\ hi§fpw, tImWpIfpw, ioÀj§fpw H¶ns\m¶v kaambncn¡pw. 

Cu kmay-Xsb Xmsg ]d-bp-¶- co-Xn-bnÂ FgpXmw. 

kam\ ioÀj-§Ä kam\ hi-§Ä kam\ tImWp-IÄ

A P* AB = PQ A P+ +=

B Q* BC = QR B Q+ +=

C R* CA = RP C R+ +=
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5.3.2. kÀÆ-k-a- {Xn-tIm-W-§Ä

Hcp {Xn-tImW¯nsâ aq¶v hi-§-fpw, aq¶v tImWp-Ifpw asäm-cp-{Xn-tIm-W-¯nsâ aq¶v hi-§-

tfm-Spw, tImWp-I-tfmSpw bYm-{Iaw Xpey-am-bmÂ B {XntIm-W-§Ä cÊ pw kÀÆ-k-a-am-bn-cn-¡pw.

Ipdn¸v : cÊ p {XntIm-W-§-fpsS kÀÆ-k-a-XbpsS \n_-Ô\ Fgp-Xpt¼mÄ Ah-bpsS ioÀj-

§fpsS {Iaw {][m-\-amWv. 

  DABC/  DPQR kÀÆ-kaw BIp-¶-Xn\v Xmsg X¶n«pff coXnbnÂ hyXykvX {Ia-¯nepw  
 FgpXmw.                                          

DBAC /  DQPR,  DCBA /  DRQP C§s\ \ap¡v FXnÀ LSn-Imc Zni-bnÂ FgpXmw. 

3.3.3. {Xn-tImW§Ä kÀÆ-k-a-am-Ip-¶-Xn-\pÅ \n_-Ô-\-IÄ

\ap¡dnbmw, cÊ v {XntIm-W-§Ä kÀÆvk-a-am-Ip-¶-Xn\v 6 tPmSn kam-\-`m-K-§Ä Xpey-am-bn-cn-

¡Ww (3 tPmSn hi-§-fpw, 3 tPmSn tImWp-I-fpw).

Nne kµÀ`-§-fnÂ aq¶p tPmSn kam-\-`m-K-§Ä am{Xw Xpey-am-bmÂ cÊ v {Xn-tImW §fpw 

kÀÆ-k-a-am-Ipw. 

C¯cw \mep coXn-I-fpÊ- v. Hmtcm coXn-bnepw aq¶v kam-\-`m-K-

§Ä hoXw hyXy-kvX-am-bn -tNÀ¯v Fgp-Xmw. {Xn-tImW§Ä kÀÆ-k-a-

amtWm F¶v Adn-bm³ Cu ASn-Øm\ {]amWw klm-bn-¡pw.

{Xn-tImW¯nsâ hi-§sf S F¶pw, tImWp-Isf A F¶pw 

ka-tIm-Wns\ R F¶pw IÀ®-¯ns\ H F¶pw kqNn-¸n-¡p¶p 

F¦nÂ ASnØm\ {]am-W-§Ä Xmsg-sIm-Sp-¯n-cn-¡p-¶p. 

(i)  SSS ASn-Øm\ {]amWw (ii)  SAS ASn-Øm\ {]amWw 
(iii)  ASA ASn-Øm\ {]amWw (iv)  RHS ASn-Øm\ {]amWw

(i) SSS ASn-Øm\ {]amWw (hiwþ hiw þ hiw þ ASn-Øm\ {]am-Ww)

 Hcp {Xn-tImW¯nsâ aq¶v hi-§Ä asämcp {Xn-tImW¯nsâ aq¶v hi-§-tfmSv 

Xpey-am-sW-¦nÂ {XntIm-W-§Ä c Êpw kÀÆ-k-a-am-bn-cn¡pw. 

Nn´n¡q: Nne kXy 
amb eLp\n_Ô\
IÄ bmYmÀ °yambn 
s X f n h n Ã m s X 
sXfnbn¡mw.

A

B C

P

Q R
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{Xn-tImW§Ä ABC, PQR F¶n-h- ]cnKWn¡pI.

AB = PQ, BC = QR IqSmsX CA= RP.
ABCT bpsS {]Xncq] Nn{XsaSp¯v PQRT  \v apIfnÂ ]Xn¸n¡pI. AB bnÂ PQ, 

BC  bnÂ QR IqSmsX AC Â PR.

AXn\mÂ AB = PQ &   A bnÂ P bpw BbnÂ Q Dw.

AXpt]mse  BC = QR &   C bnÂ R Dw.

Ct¸mÄ cÊp {XntImW§fpw IrXy-ambpw tNÀ¶n-cn-¡p-¶p.  

` ABC PQR/D D

ChnsS \½Ä \nco£n¨Xv AB PQ , BC QR , CA RP= = =

AXn\mÂ \aps¡gpXmw PQ
AB

QR
BC

RP
CA 1= = = . 

D-Zm-l-cWw 3.7
Xmsg X¶n-cn-¡p¶ Nn{X-§-fnÂ SSS ASn-Øm\{]amW {]Imcw {XntIm-W-§Ä kÀÆ-k-a- 

 am-sW¶v sXfn-bn-¡pI. 

\nÀ²m-cWw

 DPQR IqSmsX DXYZ hi§sf Xmc-Xays¸Sp-¯n-bmÂ  
PQ =  XY  = 5sk.-ao. ,  QR = YZ = 4.5 sk.-ao. IqSmsX RP = ZX =  3sk.-ao.   
DPQR s\ DXYZ \v  taÂ]-Xn-¸n-¡pt¼mÄ

PÂ X-Dw, QÂ YDw, RÂ Z Dw IqSmsX DPQR s\ DXYZsam¯ambpw tNÀ¶ncn¡pw.

PQR XYZ` /D D  [SSS ASn-Øm\ {]amWw].

D-Zm-l-cWw  3.8
Nn{Xw, PQSR Hcp kmam-´-cnIw PQ = 4.3 sk.-

ao.IqSmsX QR = 2.5 sk.-ao. F¦nÂ  PQR PSR?/D D  
BtWm ?

\nÀ²m-cWw

DPQR IqSmsX PQR and PSRD D  ]cnKWn¡pI. ChnsS  PQ = SR = 4.3sk.-ao.

IqSmsX  PR =QS  =  2.5sk.-ao. PR = PR [s]mXp-hiw ]
PQR RSP` /D D  [SSS ASn-Øm\ {]amWw]
PQR PSR` _D D  [ RSPD , PSRD  hyXykvX {Iaw ]

CXnsâ Awi-_Ôw 1 \v 
kaaÃ F¦nÂ F´v kw`-
hn¡pw ?

3

3

3

3

3

3 3

3 3

3

3
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A

B C

P

Q R

A

B C

P

Q R

(ii) SSS ASn-Øm\ {]amWw (h-iw-þ-tIm¬-þ-hiw ASn-Øm\ {]am-Ww) 

Hcp {XntIm-W-¯nsâ cÊ v hi-§fpw Ah DÄs¡m-Åp¶ tImWpw asämcp {XntIm-W-

¯nsâ cÊ p-h-i-§fpw Ahsb DÄsIm-Åp¶ tImWn-t\mSpw bYm-{Iaw Xpey-am-sW-¦nÂ {XntIm-

W-§Ä cÊ pw kÀÆ-k-a-am-bn-cn-¡pw. 

 
 

ABC and PQRD D IqSmsX PQRD  F¶nh ]cn-K-Wn¡pI. AB = PQ, AC = PR
IqSmsX BAC DÄs¡m-Åp¶ tIm¬ = QPR DÄs¡m-Åp¶ tIm¬

ABCD  bpsS {]XnOmb Nn{XsaSp¯v PQRD \ptaÂ ]Xn¸n-¡pt¼mÄ AB bnÂ  PQ 
hpw IqSmsX ACbnÂ PR.   

Ct PR Dw hcp-¶p.  A bv¡v  taÂ  P Dw B bv¡v  taÂ  QDw C bv¡v  taÂ  R Dw hcp-¶p. 

AB = PQ , AC = PR,BC = QR
 ABC` D  , PQRD s\ ]qÀW-ambpw ]Xnªncn¡pw.  

ABC` DABC PQR/D D

(iii) ASA ASn-Øm\ {]am-Ww (tIm¬ þ hiw-þ-tIm¬ ASn-Øm\ {]am-Ww)

Hcp {Xn-tImW¯nsâ cÊ v tImWp-Ifpw Hcp-h-ihpw asämcp {XntIm-W-¯nsâ cÊ v hi-§-

tfmSpw tImWn-t\mSpw Xpey-am-sW-¦nÂ {XntIm-W-§Ä cÊ pw kÀÆ-k-a-am-bn-cn-¡pw.  

 

ABC and PQRD D IqSmsX PQRD  F¶nh ]cn-K-Wn-¡pI.

ChnsS BC QR, B Q, C R+ + + += = = .
{]XnØm]\ coXnbnÂ \n¶pw \mw a\Ênem¡p¶Xv ABC+  bnÂ IrXyambpw PQR+           

]Xnªncn¡pw. IqSmsX BCA+ bnÂ QRP+  IrXyambpw ]Xnªncn¡pw.    

      At¸mÄ, B bnÂ Q Dw IqSmsX CbnÂ R Dw. AXn\mÂ AbnÂ P bpw Bbn-cn¡pw.

ABC` D bnÂ PQRD  ]qÀ®-ambpw ]Xnªncn¡pw. AXn\mÂ ABC PQR/D D .
{XntIm-W-§Ä kÀÆ-k-a-am-b-Xn-\mÂ _m¡n-bp-Å kam\-`m-K-§fpw Xpey-am-Ip-¶p. 

 (i.e.) AB = PQ, AC = PR , A P+ +=  

33
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3 3
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{]kvXmh\ (Representation) : {Xn-tImW§Ä kÀÆ-k-a-am-bn-cn-¡p-t¼mÄ H¯ `mK-§fpw

kÀÆ-k-a-amIpw CXns\ Npcp-¡-¯nÂ c.p.c.t.c F¶v Ipdn-¡mw. (Corresponding parts of 
congruence Triangel are congruent) Cu ASbmfw IW¡pIfnÂ D]tbmKn¡p¶p. -

D-Zm-l-cWw 3.9
AB bpw CD bpw O-Â {]Xn-tO-Zn-bv¡p-¶p AC = BD F¶v sXfn-bn-¡pI

  \nÀ²m-cWw

k¦Â]w : AB IqSmsX CD bpsS a²y-_nµp O-Â
AO OB` = IqSmsX CO OD=

A\p-am\w   : AC BD=

sXfnhv   : DAOC bpw DBOD bpw

AO OB=  [ X-¶n-«p-Å-Xv ]
CO OD=  [ X-¶n-«p-Å-Xv ]

          AOC BOD+ +=  [(ioÀj-Zzn-ap-J-tIm-Wp-IÄ) ]
AOC BODT/T  [SASASn-Øm\ {]amWw]

      AXn\mÂ,  AC BD=  [c.p.c.t.c.]
D-Zm-l-cWw 3.10

Nn{X-¯nÂ, DABD , CABD  F¶n-h-bpsS B[mcw 
AB. F¦nÂ DAB CAB/D D  F¶v sXfn-bn-¡pI

\nÀ²m-cWw

DDAB, DCAB F¶n-h-bnÂ

DAB+  = 35 20 55=+c c c = CBA+  [X-¶n-«p-Å-Xv ]
DBA+  = CAB+  = 20c [X-¶n-«p-Å-Xv ]

cÊ v {Xn-tImW§Ä¡pw AB s]mXp-hiw

DBA CAB` /D D  [SASASn-Øm\ {]amWw]
IÀ®w

\n§Ä¡-dn-bmtam IÀ®w F¶mÂ F´v ?  IÀ®w F¶-hm¡v ka-tIm-W-{Xn-tIm-W-hp-am-bn«v 

_Ô-s¸-«-XmWv. 

ka-tIm-W-{Xn-tImWw ABC ]cnKWn¡pI. B+ ka-tIm¬ ka-tIm-Wn\v FXn-tc-bpÅ

hiw IÀ®w. ChnsS  AC IÀ®w.    

Nn{Xw.5.13

IÀ®w

A

B C

IÀ®
w

A

BC

IÀ®
w

A

B

C

3 3

3 3
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(iv) RHS ASn-Øm\ {]amWw (k-a-tIm¬ þIÀ®wþ hiw)

cÊp ka-tImW {XntIm-W-§-fnÂ H¶nsâ IÀ®hpw Hcp hihpw atä {XntIm-W-¯nsâ IÀ®-

¯n-t\mSpw kam\ hi-¯n-t\mSpw Xpey-am-sW-¦nÂ {Xn-tImW§Ä cÊ pw  kÀÆ ka-am-bn-cn-¡pw.

  

  

ABCD IqSmsX DEFD  F¶n-h-bnÂ, B E 90o+ += =

 IÀ®w AC = IÀ®w DF  [X-¶n-«p-Å-Xv ]
 hiw AB = hiw DE  [X-¶n-«p-Å-Xv ]
cÊ v {Xn-tImW§fpw H¶n\p taÂ asäm¶v ]Xn-¸n-¨mÂ ABC DEF/D D .

3.3.4 {XntIm-W-§Ä kÀÆ-k-a-am-Ip-¶-Xn\v ]cym-]vX-aÃm¯ \n_-Ô-\-IÄ

(i) AAA (tIm¬ þ tIm¬ þ tIm¬)
{XntIm-W-§Ä kÀÆ-k-a-am-Ip-¶-Xn-\pÅ aXn-bmb \n_-Ô-\-b-Ã. F´vsImÊ v ? 

Xmsg-sIm-Sp-¯n-«pÅ {XntIm-W-§-fnÂ \n¶v AXnsâ ImcWw I Êp-]n-Sn-¡mw.

  apIfnÂ sImSp¯n«pff Nn{X§fnÂ, 
  A P+ += , B Q+ += IqSmsX C R+ +=

   ABCD F¶Xv  PQRD t\¡mfpw hen-¸-¯nÂ sNdp-Xm-Wv.
`    ABCD  sb  PQR,D  \v apI-fnÂ ]Xn-ªn-cn-¡-¯-¡-hn-[-¯nÂ h¨mÂ 
  {XntIm-W-§Ä H¶n\v taÂ IrXyambn ]Xn-ªn-cn-¡p-¶nÃ. 
  AXp-sImÊ v ABC PQR` _D D  

(ii) SSA (hiw þ hiw þ tIm¬ )

 \ap¡v Xmsg X¶n«pff kµÀ`w ]cntim[n¡mw.

PQR,DABC bnÂ B 50°+ = , AB = 4.7 sk.-ao. AC = 4 sk.-ao., BC sb X hsc \o«pI 
A tI{µ-am¡n AC bpsS hymkmÀ²w 4 sk.-ao. FSp¯v Hcp Nm]w hc-bv¡p-I. AXv  BX s\  

C,D F¶o _nµp-¡-fnÂ tOZn-¡p-¶p.       

A

B C

D

E F

33

33

33

33

3 3
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AD` = 4sk.-ao. [aAC bpw AD bpw Htc hr¯-

¯nse hymkmÀ²w]
ABCD IqSmsX ABDD bnÂ

B+  s]mXp-tIm¬

AB s]mXp-hiw AC = AD  = 4sk.-ao. 
[\nÀ½nXn]

B of ABC+ D  bnÂ hiw AC, hiw AB, B+  bpw

DABD bnÂ  hiw AD , hiw AB, B+  bpw

kÀÆ-kaw F¶mÂ  BCbpw BD bpw ka-aÃ

AXp-sImÊ v  ABC ABD` _D D . 
D-Zm-l-cWw 3.11
Hcp {XntIm-W-¯nsâ ka-amb hi-§Äs¡-Xn-tc-bpÅ tImWp-Ifpw Xpey-amsW¶v sXfn-bn-¡pI

\nÀ²m-cWw

X¶n«pff {XntIm-Ww ABC bnÂ  AB = AC.
A\p-am\w : AB bpsS FXnÀtIm¬  = AC bpsS

FXnÀtIm¬  (i.e.) C B+ += .
\nÀ½nXn : BC bv¡v ew_-ambn hc-bv¡pI AD

ADB` +   = ADC+   = 90c
sXfnhv  :   ABDIqSmsX   ACD F¶n-h-bnÂ

 AD s]mXp-hiw

AB = AC  [ ABCD Zznk-a-`pP {XntIm-Ww]
ADB+  = ADC+  = 90c [ \nÀ½nXn]

                           [ RHS ASn-Øm\ {]amWw]
AXp-sImÊ v ABD+  = ACD+  [ c.p.c.t.c]
(AsÃ¦nÂ) ABC+   = ACB+ .

B+  = C+ .  kn²m´w sXfn-bn¨p

CXns\ Zznk-a-`pP {XntIm-W kn²m´w F¶v ]d-bp-¶p.

D-Zm-l-cWw 3.12
Hcp{XntIm-W¯nsâ katImWp-IÄs¡-Xn-tc-bpÅ hi-§fpw Xpey-am-sW¶v 

sXfn-bn-¡pI

\nÀ²m-cWw

k¦Â¸w : ABCD  bnÂ B C+ += .
A\p-am\w : AB = AC.
\nÀ½nXn : BCbv¡v ew_-ambn AD hcbv¡pI

A

B CD

X

3

3

3

ADB ADC` /D D=
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sXfnhv  :
 ADB+  = ADC+  = 90° [\nÀ½n-Xn]
 B+  = C+  [X-¶n-«p-Å-Xv ]

AD s]mXp-hiw.
 ADB ADC` /D D  (AAS ASn-Øm\ {]amWw)
 AB = AC.                  [c.p.c.t.c]

          AXp-sImÊ v Hcp {XntImW¯nsâ ka-tIm-Wp-IÄs¡Xn-tc- 

 bpÅ hi-§fpw Xpeyw 

          CXns\ Zznk-a-`p-P-{Xn-tIm-W-kn-²m-´-¯nsâ adp-hiw F¶v ]d-bp-¶p.

D-Zm-l-cWw 3.13
X¶n-«pÅ Nn{X-¯nÂ AB = AD,  BAC DAC+ += .F¦nÂ ABC ADC?T/T

icn-bmtWm ? aäv kam\ tPmSn-I-tfbpw Fgp-XpI.

\nÀ²m-cWw  
 ABCT , ADCT F¶n-h-bnÂ AC s]mXp-hiw

   BAC+  = DAC+  [X-¶n-«p-Å-Xv ]
 AB = AD  [X-¶n-«p-Å-Xv ]
 ABC ADC` T T/  [hiw þ tIm¬ þ hiw ASnØm\ {]amWw]

  AXp-sImÊ v aäv kam-\-tPm-Sn-IÄ

BC DC= , ABC ADC+ += , ACB ACD+ += . [by c.p.c.t.c]
D-Zm-l-cWw 3.14

PQRD  F¶ Zznk-a-`pP {XntIm-W¯nÂ PQ = PR,  QP sb S hsc \o«n-bmÂ PT _mly-

tIm¬ 2x°-sb c Êm-bn-]n-cn-¡p-¶p, F¦nÂ Q xo+ =  F¶pw  PT QR< F¶p sXfn-bn-¡pI ?

\nÀ²m-cWw  
   k¦Â¸w : PQRD  Zznk-a-`p-P-{Xn-tImWw  PQ = PR .
A\pam\w  : _mly-tIm¬  SPR+ sâ Zzn`m-P-I-amWv  PT SPT+  = TPR+  = xc

Q` +  = R+ . [Zzn-k-a-`pP {XntIm-W-kn-²m-´-¯nsâ adp-h-iw]
\ap¡dnbmw GsXmcp {XntIm-W-¯nepw,

_mly-tIm¬ = B´-c- F-XnÀtIm-Wp-I-fpsS XpI

Q` +In PQR` D  Â _mly-tIm¬ SPR+  = PQR PRQ+ ++

  2xc = Q R+ ++

    = Q Q+ ++

  x2 o  = 2 Q+
   xo  = Q+

 AXn\mÂ  Q+  = x°. 

40o40o

B

A

D

C

S

TP

Q R

xo

xo

A

B CD

3

3

3

3 3
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sXfnhv : PT QR<

SQ F¶Xv  PT, QR sâ tOZI tcJ-bm-Ip-¶p. SPT+ =x°.
t\cs¯ sXfn-bn-¨-XnÂ \n¶pw  xQ o+ = .
ChnsS, SPT+ , PQR+  F¶nh kam-\-tIm-Wp-IÄ.  `   PT QR< .

A`ymkw 3.2

1. icn-bmb D¯cw sXc-sª-Sp¯v Fgp-XpI:

(i) Zznk-a-`pP XYZD ,Â XY = YZ BsW-¦nÂ Xmsg-sIm-Sp-¯n-«pÅ tImW-f-hp-I-fnÂ GXv

kaw? 

(A) X and Y+ +X IqSmsX X and Y+ +Y      (B) X and Y+ +Y IqSmsX X and Y+ +Z       (C) X and Y+ +Z IqSmsX X and Y+ +X  
(D) X and Y+ +X, X and Y+ +Y IqSmsX X and Y+ +Z

(ii) ABCD , DEF, B E, AB DE, BC EF+ +D = = = . cÊ v {XntIm-W-§fpw kÀÆ-k-a-am-Ip-

¶-Xn\v _____ ASn-Øm\ {]amWw

(A) SSS (B) AAA (C) SAS (D) ASA

(iii) cÊ v Nn{X-§Ä kÀÆ-k-a-am-Ip-¶-Xn\v Ah

(A) Htc hen¸w (B) Htc BIrXn 
(C) Htc hen-¸-hpw, BIr-Xnbpw (D) Htc hen-¸hpw hyXykvX  BIr-Xnbpw

(iv)   {XntImWw ABC bnÂ A 60o+ = , AB = AC F¦nÂ ABC _____  {XntIm-Ww.
(A)ka-tImWw (B) ka-`pPw  (C) Zznk-a-`pPw (D) hnj-a-`pPw

(v)  {XntIm-Ww ABC bnÂ R+ A = 900 F¦nÂ IÀ®w _____.

(A) AB (B)BC (C) CA (D) Ch-bnÂ H¶pan-Ã

(vi)  PQRD  Â PQ, PR F¶o hi-§Ä cq]o-I-cn-¡p-¶tIm¬

(A) P+  (B) Q+  
(C) R+  (D) Chn-bnÂ H¶p-anÃ

(vii) Nn{X-¯nÂ \n¶v x° bpsS apeyw  ----------
(A) 80o  (B) 100o  
(C) 120o  (D) 200o

2. X¶n-«pÅ Nn{Xw ABC Hcp {XntImWw AB = AC.  3. Nn{X-¯nÂ \n¶v,  x° ImWpI.
F¦nÂ x° IqSmsX y° F¶nh ImWpI.

A

CB E
x+480

x0x0

y0

A

B D

C

O

xO

40O

33
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 4.  X¶n-«pÅ Nn{X-¯nÂ PQRD , SQRD  F¶nh         5. Nn{X-¯nÂ X¶n-«p-ÅXv
  Zznk-a-`pP {XntIm-Ww F¦nÂ x° ImWpI ?   BR = PC, ACB QRP+ += ,   

       AB PQ<  F¦nÂ AC = QR.F¶v  
       sXfn-bn-¡pI

  

 6. Nn{X-¯nÂ, AB = BC = CD , A xo+ = . 7. Nn{X-¯nÂ AB = BD, BC = DC ,
  F¦nÂ DCF 3 A+ += F¶v sXfn-bn-¡pI       DAC 30o+ =  F¦nÂ x°, y°, z° 
              F¶nh ImWpI

 

  

 8. Nn{X-¯nÂ ABCD Hcp kmam-´-cnIw      9. ABCD bnÂ ABC+ bpsS ZznZm-PIw BO.  
  AB sb E hsc \o«n-bn-cn-¡p¶p.                      BO bnepÅ Hcp _n-µp-hmWv P .
  AXp-sImÊ v  AB = BE, AD sb F hsc          BA, BC bv¡v P Â \n¶pw hc-bv¡p¶   

\o«n-bncn-¡p¶p. AXp-sImÊ v AD = DF          ew_-§Ä kaw F¶v sXfn-bn-¡pI.
  FDC CBE/D D  F¶v sXfn-bn-¡p-I.

  

 10. ]S-¯nÂ ImWn-¨n-cn-¡p-¶Xv t]mse C´y³ 

  t\hn-bpsS hnam\w Hcp s]mXp-h-i-apÅcÊ v  
  {XntIm-Wm-Ir-Xn-bnÂ ]d-¡p-¶p. SQ sâ a²y-_nµp 

  T. SR = RQ. SRT QRT3 3/ ,        
F¶v sXfnbn¡pI.               

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

33
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3 3
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  Hcp {XntIm-W-¯nse _mly-tIm¬ cÊ v B´-c- FXnÀtIm-Wp-I-fpsS Af-hp-I-

fpsS XpIbv¡v Xpey-am-bn-cn¡pw.

  Hcp {XntIm-W-¯nsâ GsX¦nepw cÊ p-h-i-§-fpsS XpI aq¶m-a-s¯- h-i-¯n-s\-

¡mÄ IqSp-X-em-bn-cn¡pw. 

  cÊ v cq]-§Ä, H¶n\p apI-fnÂ asäm¶v ]Xn-¸n-¡p-t¼mÂ Ah ]c-kv]cw Bh-

cWw sNbvXn-cp-¶mÂ Ah cÊ pw kÀÆ-k-a-am-bn-cn-¡pw, CXns\ ‘‘ ABC DEF/D D’’ Cu NnÓw, 

sImÊ v Ipdn-bv¡p-¶p.

  cÊ v {XntIm-W-§Ä kÀÆ-k-a-am-Ip-¶-Xn\v Hcp {XntIm-W-¯nsâ aq¶v hi-§-fpw, 

ap¶v tImWp-Ifpw atä {XntIm-W-¯nsâ aq¶v hi-§-tfmSpw aq¶v  tImWp-I-

tfmSpw ka-am-bn-cn-bv¡Ww.

  SSS ASnØm {]amWw :  Hcp {XntIm-W-¯nsâ aq¶p hi-§Ä asämcp {XntIm-

W-¯nsâ aq¶p hi-§-tfmSv Xpey-am-sW-¦nÂ {XntIm-W-§Ä cÊ pw kÀÆ-k-a-am-bn-

cn¡pw.

  SAS ASn-Øm\ {]amWw : Hcp {XntIm-W-¯nsâ cÊ v hi-§fpw Ah DÄs¡m-

Åp¶ tImWpw asämcp {XntIm-W-¯nsâ cÊp-h-i-§-tfmSpw Ahsb DÄs¡m-

Åp¶ tImWn-t\mSpw bYm-{Iaw Xpey-am-sW-¦nÂ {XntIm-W-§Ä cÊpw kÀÆk-a-

am-bn-cn-¡pw. 

  ASA ASn-Øm\ {]amWw : Hcp {XntIm-W-¯nsâ cÊ v tImWp-Ifpw Hcp hihpw 

asämcp {XntIm-W-¯nsâ cÊ v hi-§-tfmSpw tImWn-t\mSpw Xpey-am-sW-¦nÂ 

{XntIm-W-§Ä cÊ pw kÀÆ-k-a-am-bn-cn¡pw

  RHS ASn-Øm\ {]amWw : Hcp ka-tImW {XntIm-W-¯nsâ IÀ®hpw Hcp hihpw 

asämcp ka-tIm-W-{Xn-tIm-W-¯nsâ IÀ®¯n-t\mSpw Hcp hi-¯n-t\mSpw Xpey-am-

sW-¦nÂ {XntIm-W-§Ä cÊ pw kÀÆ-k-a-am-bn-cn-¡pw.
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KWnX kamP {]hr¯n 

kÀÆ-k-a-¯nsâ {]m[m\yw 

kÀÆ-k-a-¯nsâ Bibw \½psS \nXy-Po-hn-X-¯nÂ [mcmfw coXn-I-fnÂ D]-tbm-Kn-

¡p-¶p. \½psS ho«nse cÊ v ]mfn-I-X-Ip-IÄ, cÊ v ]mfn tKäv, ]£n-I-fpsS Nnd-Ip-IÄ,                     

a\pjy ico-cn-¯nse ssIIÄ, Imep-IÄ F¶nh H¶n-s\m¶v kÀÆ-k-a-am-Ip-¶p. CXp-            

t]mse [mcmfw DZm-l-c-W-§Ä \ap¡v ]dbmw.

]£n-IÄ BIm-i¯v ]d-¡p-t¼mÄ Ah Hcp {XntIm-Wm-IrXn cq]w       

{]m]n-¡p-¶p. BZyw \bn-¡p¶ ]£n-bnÂ \n¶v Hcp am[yaw            

hc-bv¡p-t¼mÄ \ap¡v kÀÆ kaX ImWmw. ]£n-I-sfÃmw Htc 

Zni-bnÂ ]d-¡m-Xn-cp-¶mÂ Ah-bpsS kÀÆ-k-a-Xbpw XI-cpw.

\½psS Pohn-X-N-cy-I-fnepw {]Ir-Xn-bn-epapÅ kÀÆ-

k-a-X-Isf Xncn-¨-dn-bm³ {ian-¡p-I.
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4{]mtbm-KnI PymanXn  

4.1 BapJw

]pcm-X\ CuPn-]vXp-ImÀ X§Ä¡v Pyman-Xn-bn-epÅ {]mtbm-Kn-I-amb Adn-

hns\ kÀtÆ \S-¯p-¶-Xn\pw ]²-Xn-I-fpsS \nÀ½mW¯n\p-ambn {]tbm-Kn-¨n-

cp-¶p. ]pcm-X\ {Ko¡p-ImÀ A\p-`-hm-[n-jvTn-X-amb PymanXn Ah-cpsS kwkvIm-

c-¯nÂ D]-tbm-Kn-¨n-cp-¶p. tIm¼-Êpw, kvsIbnepw D]-tbm-Kn¨v sshhn-[y-amÀ¶ 

[mcmfw \nÀ½n-Xn-IÄ¡v AhÀ cq]w sImSp-¯n-cp-¶p.

{]mNo\ Imew apXÂt¡ KWn-X-¯nsâ Gähpw {][m-\-s¸« imJ-

bmWv PymanXn Pyman-Xnsb XmXznI PymanXn F¶pw {]mtbmKnI PymanXn F¶pw 

Xcw Xncn-¨n-cn-¡p-¶p. XmXznI Pyman-Xn-bnÂ Pyman-Xnb cq]-§-fpsS KpW-§-sf-¡p-

dn-¨pÅ kn²m-´-§Ä¡v ASn-Øm\ {]am-W-§fpw hmZ-§fpw D]-tbm-Kn¨v sXfn-

hp-IÄ IÊ p-]n-Sn-¨v amXrIm Nn{X-§-fmWv hc-bv¡p-¶-Xv. Pyman-Xnb D]-I-c-W-§Ä 

D]-tbm-Kn¨v Nn{X-§Ä \nÀ½n-¡p-¶-XmWv {]mtbm-KnI Pyman-Xn.

Nne ka-Xe Pyman-Xob cq]-§-fpsS \nÀh-N\w KpW-§Ä IqSmsX 

Ah-bpsS hnkvXoÀ®w ImWp-¶-Xn-\pÅ kq{X-§Ä F¶n-h-sb-¡p-dn¨v ap³ 

¢mÊp-I-fnÂ \mw ]Tn¨p Ign-ªp. Cu ]mT-¯nÂ Pyman-Xnb D]-I-c-W-§Ä D]-tbm-

Kn¨v  Nne ka-Xe Pyman-Xob cq]§-fpsS \nÀ½n-Xn-sb-¡p-dn¨v \ap¡v ]Tn-¡mw.

4.1 BapJw

4.2 NXpÀ`pPw

4.3 ew_Iw

4.4 kmam-´-coIw

[1777-1855 A.D.]

PÀ½³ KWn-X-im-

kv{X-Ú-\mb KmÊv 

Xsâ 17-þm as¯ hb-

ÊnÂ Xs¶ P`pP-§-

fpsS (P - gons) 
AXm-bXvPhi-§-fpff

_lp-`p-P-§-fpsS \nÀ 

½n-Xn-sb-¡p-dn¨v kq£a 

]cn-tim-[\ \S-¯n-bn-cp-

¶p. ChnsS P F¶Xv

Hcp A`mPy kwJy-bm-

Ip-¶p. p = 3IqSmsX               
p = 5 F¶o aqey-

§Ä¡p am{Xta A¶v

\nÀ½nXn Adn-bm-am-bn-cp-

¶p-Åq. P Hcp A`mPyw

“Fermat Number” 
(i.e.) p 2 1

n2

= +

Bbn-cp-¶mÂ am{Xta 

{Ia-amb P-gons \nÀ½n-

¡m³ km[n-¡p-I-bpÅq 

F¶v KmÊv IÊ p-]n-Sn-¨p.

99
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4.2 NXpÀ`pPw

4.2.1 BapJw

  NXpÀ`-Ps¯ Ipdn¨pw NXpÀ`p-P-¯nsâ 

KpW-§-sf-¡p-dn¨pw \½Ä Ggmw Xc-¯nÂ ]Tn-¨n-

«pÊ- v. \ap¡v Ah H¶p-IqSn HmÀ½n-¡mw. 

Nn{Xw 6.1 Â A, B, C, D F¶nh Hcp Xe-

¯nse \mev _nµp-¡-fm-Wv. aq¶p _nµp-¡Ä Htc tcJ-

bnÂ ØnXn sN¿p-¶n-Ã.  

AB, BC, CD, DA  F¶nh ioÀj-§-fnÂ

am{Xw tOZn-¡p-¶p. Hcp NXpÀ`p-P-sa-¶Xv \mev hi-

§-fpÅ Hcp ka-Xe cq]-am-sW-¶v \mw ]Tn-¨n-«pÊ- v. Hcp 

NXpÀ`p-P-¯nsâ \mev tImWp-I-fp-tSbpw XpI 3600 BsW¶v \ap-¡-dn-bmw. 

,AB AD^ h, AB,BC^ h, BC,CD^ h, ,CD DA^ h F¶nh kao] hi-§-fpw

ACbp-w BD  bp-w hnIÀ®-§-fpw BIp¶p.

EA, EB, EC IqSm-sX ED (AsÃ-¦nÂ EDAB, EABC, EBCD, ECDA) 
F¶nh NXpÀ`pPw ABCD bpsS tImWp-IÄ BIp-¶p.

\ EA + EB + EC + ED = 360°

Ipdn¸v : (i)    NXpÀ`pPs¯ N{Io-b-co-Xn-bnÂ ABCD  Ft¶m BCDA Ft¶m

t]cp sImSp-¡Ww

  (ii)  ka-N-Xp-cw, ZoÀL-N-Xp-cw, kaNXpÀ`pPw, kmam-´-cn-Iw, ew_Iw

F¶n-h-sbÃmw NXpÀ`pP§fm-Ip-¶p. 

  (iii)  Hcp NXpÀ`pP¯n\v \mep ioÀj-§-fpw, \mep hi-§-fpw, \mep-

  tIm-Wp-Ifpw cÊ  v hnIÀ®§fpw DÊ m-bn-cn¡pw. 

4.2.2 NXpÀ`pP¯nsâ hnkvXoÀ®w

ABCD  Hcp NXpÀ`pPasW-¶n-cn-bv¡s«  BD
hnIÀ®-§-fnÂ H¶m-Ip-¶p.  AE  IqSmsX FC  F¶nh 

bYm-{Iaw Abpw Cbpw ioÀj--§-fnÂ \n¶p BDbnte-

bv¡pÅ D¶-Xn-I-fm-sW-¶n-cn-bv¡s«. 

Nn{Xw 6.2 Â \n¶pw  NXpÀ`pPw ABCD bpsS
hnkvXoÀ®w

=  ABD3 +  bpsS hnkvXoÀ®w +3  BCD 
bpsS hnkvXoÀ®w

= 2
1 BD AE# # +  2

1 BD CF# #

= 2
1 BD AE CF# # +^ h = 

2
1  × d × (h1 + h2) NXp-c-{i-am-{X.

Nn{Xw . 4.1

Nn{Xw .  4.2
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ChnsS BD ,d=  AE h1= IqSmsX CF h2= .
hnIÀ®-¯n-sâbpw hnIÀ®-¯n-tebv¡v hc-bv¡-s¸« cÊ v D¶-Xn-I-fpsS XpI-bpsSbpw 

KpW-\-^-e-¯nsâ ]Ip-Xn-bmWv Hcp NXpÀ`pP¯nsâ hnkvXoÀ®w.

A = 
2
1  d (h1 + h2) NXp-c{i am{X-IÄ ChnsS  ‘d’ hnIÀ®-am-Ip¶p IqSmsX; ‘h1’ , ‘h2’

F¶nh FXnÀ ioÀj-§-fnÂ \n¶v hnIÀ®¯ntebv¡v hcbv¡p¶ D¶-Xn-I-fm-Ip-¶p.  

t]¸À aS-¡p¶ hnZy D]-tbm-Kn¨v, A = 
2
1  d (h1 + h2) icn-t\m-¡pI

4.2.3  Hcp NXpÀ`pP¯nsâ \nÀanXn

 Cu ¢mÊnÂ, Hcp NXpÀ`pPw \nÀ½n-¡p-¶-sX-§s\sb¶v \ap¡v a\-Ên-em¡mw

 Hcp NXpÀ`pPw \nÀ½n-¡p-¶-Xn-\v, X¶n-«pÅ hnh-c-§Ä D]-tbm-Kn¨v Hcp {XntImWw          

\nÀ½n¨v AXn-\p-tijw \mem-as¯ ioÀjw IÊ p-]n-Sn-¡p-I. 

Hcp {XntImWw \nÀ½n-¡p-¶-Xn-\v, aq¶v kzX-{´-A-f-hp-IÄ Bh-iy-amWv. \mem-as¯ 

ioÀjw ImWp-¶-Xn\v c -Êf-hp-IÄ IqSnthWw, AXn\mÂ NXpÀ`pPw hc-bv¡p-¶-Xn\v A©v 

kzX{´ Af-hp-IÄ Bh-iy-amWv.

Xmsg X¶n«pff AfhpIÄ D]tbmKn¨v, \ap¡v Hcp NXpÀ`pPw \nÀ½n¡mw.

 (i) \mep-h-i-§fpw Hcp hnIÀ®hpw

 (ii) \mep hi-§fpw Hcp tImWpw

 (iii) aq¶p hi-§fpw, Hcp hnIÀ®hpw Hcp tImWpw.

  (iv) aq¶p hi-§fpw cÊp tImWp-Ifpw

 (v) cÊ p hi-§fpw aq¶p tImWp-Ifpw

4.2.4 \mep hi-§fpw Hcp hnIÀ®hpw X¶n-cp-¶mÂ NXpÀ`pP¯nsâ \nÀ½nXn

DZm-l-cWw 4.1
AB = 4 sk.-ao., BC = 6 sk.-ao., CD = 5.6 sk.-ao. 
DA = 5sk.-ao. IqSmsX  AC = 8 sk.-ao. F¶o Af-hp-I-tfm-Sp-Iq-Snb NXpÀ`pPw ABCD 

\nÀ½n-¨v hnkvXoÀ®w ImWpI.

\nÀ²m-cWw
X¶n-«pÅh : AB = 4sk.-ao., BC = 6 sk.-ao., CD = 5.6 

sk.-ao. DA = 5sk.-ao. IqSmsX   AC = 8 sk.-ao.

NXpÀ`pP¯nsâ \nÀ½nXn
\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp klmb Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ 

AS-bm-f-s¸-Sp-¯pI 

hgn 2 :  tcJm-JWvUw AB = 4 sk.-ao. hc-bv¡pI

hgn 3 :  Abpw  Bbpw tI{µ-§-fm¡n bYm-{Iaw 8 sk.-ao.Dw,

6 sk.-ao. Dw hymkmÀ²-§-fnÄ hr¯ Nm]-§Ä

hc-bv¡pI Ah C bnÂ tOZn-¡p-¶p.
Nn{Xw. 4.3

{]hÀ¯n

amXrImNn{Xw
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Nn{Xw. 4.4

hgn 4 : AC  IqSmsX  BCF¶nh tbmPn-¸n-¡pI

hgn 5 : A IqSmsX C F¶nh tI{µ-§-fm¡n bYm-{Iaw 5sk.-ao., 5.6 sk.-ao. 
F¶o  hymkmÀ²-§fnÂ D bnÂ tOZn-¡p-amdv Nm]-§Ä hc-bv¡pI

hgn 6 : ADDw CD  Dw tbmPn-¸n-¡pI.

ABCD Bh-iy-amb NXpÀ`pPw

hgn 7:   B bnÂ \n¶pw BE  =  AC   bpw D bnÂ \n¶v DF  =  ACbpw hc¨v

BE bpsSbpw DF sâbpw \ofw Af-¡pI. BE = h1 =3 sk.-ao., 
DF = h2 =3.5sk.-ao., AC = d =8 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â 

NXpÀ`pPw ABCD  Â sk.-ao. , d =  8  sk.-ao., h1 =3  sk.-ao. IqSmsX h2 =3.5 sk.-ao.

NXpÀ`pPw ABCD bpsS hnkvXoÀ®w = 
2
1  d h h

1 2+^ h

.
2
1 8 3 3 5= +^ ^h h

.
2
1 8 6 5# #=

= 26  sk.-ao.2.

4.2.5 \mep-h-i-§fpw Hcp tImWpw X¶n-cp-¶mÂ NXpÀ`pPw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 4.2 

AB = 6 sk.-ao. , BC = 4 sk.-ao. , CD = 5 sk.-ao. , DA = 4.5 sk.-ao. , EABC = 100° 
F¶o Af-hp-I-fpÅ NXpÀ`pPw hc¨v hnkvXoÀ®w ImWpI 

\nÀ²m-cWw

X¶n-«pÅh : AB = 6sk.-ao., BC = 4 sk.-ao.,CD = 5 sk.-ao., DA = 4.5sk.-ao.   EABC = 100°.
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NXpÀ`pP¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp klm-b-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯pI 

hgn 2 : BC = 4 sk.-ao.\of-¯nÂ Hcp tcJm-JWvUw hc-bv¡pI.

hgn 3 : BC  bnse B F¶ _nµp-hnÂ \n¶v ECBX = 100° hc-¯-¡-hn[w

tIm¬ Af-s¶-Sp-¡pI.

hgn 4 :  B tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI CXv

BX  - s\ A bnÂ tOZn-¡p-¶p.  CAtbmPn-¸n-¡p-I.

hgn 5 :  C IqSmsX A F¶o _nµp-¡Ä tI{µ-§-fm¡n bYm-{Iaw 5 sk.-ao. Dw                 
4.5 sk.-ao. Dw hymkmÀ²-§-fnÂ D bnÂ tOZn-¡p-amdv hcbv¡pI.

 hgn 6 :  CDIqSmsX ADF¶nh tbmPn¸n¡pI 

 ABCD Bh-iy-amb NXpÀ`pPamIp-¶p.

hgn 7 :  B bnÂ \n¶v  BF  =  ACbpw D bnÂ \n¶v  DE  =  AC  bpw hcvbv¡pI AXn-

\p-tijw Ah-bpsS \of-§Ä BFDw DE bpw Af¡pI. BF= h1 = 3 sk.-ao.,  
DE = h2 = 2.7 sk.-ao., AC = d = 7.8 sk.-ao. 

hnkvXoÀ®w IW-¡m-¡Â :

 NXpÀ`pPw ABCD, Â  d =  7.8 sk.-ao., h1=  3sk.-ao. IqSmsX h2=  2.7 sk.-ao.

NXpÀ`pP¯nsâ hnkvXoÀ®w
2
1=  d (h 1 + h2)

. .
2
1 7 8 3 2 7= +^ ^h h

= 7.8 .
2
1 5 7# #  =  22.23 sk.-ao. 2 .

Nn{Xw. 4.5

B C
4 cm

amXrImNn{Xw

Nn{Xw. 4.6
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4.2.6 aq¶p-h-i-hpw, Hcp hnIÀ®hpw IqSmsX Hcp tImWpw X¶n-cp-¶mÂ NXpÀ`qPw  
 \nÀ½n-¡p-¶hn[w

DZm-l-cWw 4.3
PQ = 4 sk.-ao., QR = 6 sk.-ao., PR = 7 sk.-ao., PS = 5sk.-ao.IqSmsX    

 EPQS = 40°F¶o Af-hp-I-tfmSp IqSnb NXpÀ`pPw hc-¨v hnkvXoÀ®w ImWpI.

\nÀ²m-cWw

X¶n-«pÅh: PQ = 4 sk.-ao., QR = 6 sk.-ao., PR= 7 sk.-ao.,
PS= 5 sk.-ao. , IqSmsX EPQS = 40°.
NXpÀ`pP¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1  : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯pI. 

hgn 2 : PQ =  4sk.-ao. BI-¯-¡-hn[w tcJm-JWvUw hc-bv¡pI.

hgn 3 : P IqSmsX Q F¶nh tI{µ-§-fm¡n bYm{Iw 7 sk.-ao. Dw 6sk.-ao.  

hymkmÀ²-§-fnÂ cÊ p hr¯ Nm]-§Ä R Â tOZn-¡p-amdv hc-bv¡p-I.  
hgn 4 :  PRIqSmsX QRF¶nh tbmPn-¸n-¡pI.  
hgn 5 :  PQ  hnse Q Â \n¶v 40 0  Af-hnÂ  PQT \nÀ½n-¡pI. 

hgn 6 : P tI{µ-am¡n 5 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI. CXv  QT  sb 

S - Â tOZn-¡p-¶p.

hgn 7 : PS  tbmPn-¸n-¡pI. PQRS Bh-iy-amb NXpÀ`pPw.
hgn 8 : Q Â \n¶v  QX  =  PR  Dw hc¨v  S Â \n¶v  SY  =  PR  Dw hc¨v                                

QX Dw  SY Dw Af-¡p-I.  

  QX = h1 = 3.1 sk.-ao., SY = h2 = 3.9sk.-ao., PR = d = 7 sk.-ao. 

Nn{Xw. 4.7

amXrImNn{Xw

Nn{Xw. 4.8
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hnkvXoÀ®w IW-¡m-¡Â :

NXpÀ`pPw PQRS, Â d =  7 sk.-ao., h1 =  3.1sk.-ao. IqSmsX h2 =  3.9 sk.-ao.

NXpÀ`pPw PQRS sâ hnkvXoÀ®w 2
1=  d (h 1 + h2)

. .2
1 7 3 1 3 9= +^ ^h h

7 72
1 # #=

=  24.5 sk.-ao.2.
4.2.7 aq¶p hihpw cÊ p tImWp-w X¶n-cp-¶mÂ NXpÀ`pPw \nÀ½n-¡p¶hn[w

DZm-l-cWw 4.4
AB =  6.5 sk.-ao., AD = 5 sk.-ao., CD = 5 sk.-ao., EBAC = 40° IqSmsX

EABC = 50°, F¶o Af-hp-I-fpff NXpÀ`pPw ABCD hc¨v AXnsâ hnkvXoÀ®w ImWpI.

\nÀ²m-cWw

X¶n-«p-Åh :
 AB =  6.5 sk.-ao., AD = 5 sk.-ao., CD = 5 sk.-ao.,
 EBAC = 40° IqSmsX EABC = 50°.

NXpÀ`pP¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1  : Hcp klm-b-Nn{Xw hc¨v X¶n-«pÅ Afp-h-IÄ AS-bm-f-s¸-Sp-¯pI.

hgn  2 : AB .6 5= sk.-ao.\of-¯nÂ tcJm-JWvUw hc-bv¡pI.

hgn  3 : A bnÂ \n¶pw 40° bnÂ EBAX Dw B bnÂ \n¶v 50° bnÂ EABY bpw

\nÀ½n-¡pI.  Ah C bnÂ tOZn-¡p¶p.

Nn{Xw. 4.9

5 cm

amXrImNn{Xw

Nn{Xw. 4.10
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hgn  4 : C IqSmsX A F¶n-h-bnÂ \n¶pw bYm-{Iaw 5 sk.-ao., 5 sk.-ao. hymkmÀ²-

§-fnÂ cÊ p Nm]-§Ä hc-bv¡p-I. Ah DbnÂ tOZn-¡p-¶p.

hgn  5 :  AD  IqSmsX CDF¶nh tbmPn-¸n-¡pI

 ABCD Bh-iy-amb NXpÀ`pPw

hgn  6 : D bnÂ \n¶pw DE  =  AC  bpw B bnÂ \n¶v BC  =AC bpw hcbv¡pI.

BCIqSmsX DE \of§Ä Af¡pI. BC = h1 = 4.2 sk.-ao., DE = h2 
= 4.3 sk.-ao. , AC = d = 5 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
NXpÀ`pPw ABCD, d = 5 sk.-ao., BC = h1 = 4.2 sk.-ao. IqSmsX h2 =  4.3 sk.-ao.

NXpÀ`pPw ABCD bpsS hnkvXoÀ®w d h h2
1

1 2= +^ h

. .2
1 5 4 2 4 3= +^ ^h h

.
2
1 5 8 5# #=  = 21.25 sk.-ao.2.

4.2.8 cÊ p hi-§fpw aq¶p tImWp-Ifpw  X¶n-cp-¶mÂ NXpÀ`pPw \nÀ½n-¡p¶hn[w

DZmlcWw 4.5
 AB = 6 sk.-ao., AD = 6 sk.-ao., EABD = 45°, E BDC = 40° IqSmsX E DBC = 

40° F¶o Af-hp-Ifpff NXpÀ`pPw ABCD hc-¨v hnkvXoÀ®w ImWpI.

\nÀ²m-cWw

X¶n-«p-Åh : AB = 6 sk.-ao., AD = 6 sk.-ao., EABD = 45°, EBDC = 40° 
IqSmsX  EDBC = 40°.

NXpÀ`pP¯nsâ \nÀ½nXn

Nn{Xw.4.11

amXrImNn{Xw

Nn{Xw.4.12
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn  1  :  Hcp amXrI- Nn{Xw hc¨v X¶n-«pÅ Af-hpIÄ AS-bm-f-s¸-Sp-¯pI.

hgn  2 : AB = 6 sk.-ao. hc-bv¡pI

hgn  3 : AB  bnse B bnt·Â 450 hc-¯¡-hn[w EABX \nÀ½n-¡p-I.

hgn  4 : A tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡p-I. AXv BXs\

D bnÂ tOZn-¡p-¶p. 
hgn  5 : ADtbmPn-¸n-¡p-I.

hgn  6 : BD  bnt·Â B bnÂ \n¶v 40 0  Af-hnÂ EDBY\nÀ½n-¡pI.

hgn  7 : BD  bnt·Â D bnÂ \n¶v 40 0  Af-hnÂ EBDZ \nÀ½n-¡pI.

hgn  8 : BY  IqSmsX DZ  F¶nh C bnÂ tOZn-¡p-¶p.

 ABCD Bh-iy-amb NXpÀ`pPw.

hgn  9 : A bnÂ \n¶v  AE  =  BD  bpw  C bnÂ \n¶v  CF  =  BD  bpw hc-

bv¡pI AXn-\p-tijw AE IqSmsX CF Ah-bpsS \of-§Ä Af¡pI.

AE = h1 =  4.2 sk.-ao., CF = h2 =3.8 sk.-ao., BD = d = 8.5 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
NXpÀ`pPw  ABCD, Â d =  8.5 sk.-ao. h1=  4.2 sk.-ao., h2=  3.8 sk.-ao.

NXpÀ`pPw ABCD sâ hnkvXoÀ®w 2
1=  d ( h1 + h2 )

. . .2
1 8 5 4 2 3 8= +^ ^h h

8.5 82
1
# #=   =  34sk.-ao2 

A`ymkw 4.1

  Xmsg X¶n-«pÅ Af-hp-I-fnÂ NXpÀ`pPw ABCD  hc¨v Ah-bpsS hnkvXoÀ®w ImWp-I.

1. AB = 5  sk.-ao., BC = 6  sk.-ao., CD = 4  sk.-ao., DA= 5.5  sk.-ao. IqSmsX AC = 7  sk.-ao.

2. AB = 7  sk.-ao., BC = 6.5  sk.-ao., AC = 8  sk.-ao., CD= 6  sk.-ao. IqSmsX DA = 4.5  sk.-ao.

3. AB = 8 sk.-ao., BC = 6.8  sk.-ao., CD = 6 sk.-ao., AD= 6.4  sk.-ao. IqSmsX E B = 50°.

4. AB = 6  sk.-ao., BC = 7sk.-ao., AD = 6 sk.-ao., CD= 5  sk.-ao., IqSmsX E BAC = 45°.

5. AB = 5.5  sk.-ao., BC = 6.5 sk.-ao., BD = 7  sk.-ao., AD= 5  sk.-ao. IqSmsX E BAC= 50°.

6. AB = 7  sk.-ao., BC = 5 sk.-ao., AC = 6 sk.-ao., CD= 4 sk.-ao., IqSmsX EACD = 45°.

7. AB = 5.5 sk.-ao., BC = 4.5 sk.-ao., AC = 6.5  sk.-ao., E CAD = 80° IqSmsX EACD = 40°.

8. AB = 5  sk.-ao., BD = 7  sk.-ao., BC = 4 sk.-ao., E BAD = 100° IqSmsX E DBC = 60.

9. AB = 4  sk.-ao., AC = 8  sk.-ao., EABC = 100°, EABD = 50°IqSmsX  E CAD = 40°.

10. AB = 6sk.-ao., BC = 6sk.-ao., EBAC = 50°,EACD = 30°IqSmsX E CAD = 100°.
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4.3  ew_-I-w

4.3.1  BapJw

Ggmw Xc-¯nÂ {]tXyI NXpÀ`pP§fmb ew_-Iw IqSmsX Zznk-a-`pP ew_Iw F¶n-h-

sb-¡p-dn¨pw Ah-bpsS KpW-§-sf-¡p-dn¨pw \n§Ä ]Tn-¨n-«p- Êv. Ct¸mÄ \ap¡v ew_I-¯nsâ                     

\nÀh-N-\-t¯bpw khntijXIsfbpw Ipdn¨v ]Tn-¡mw. 

 Hcp tPmSn FXnÀh-i-§Ä kam-´-c-§Ä Bbn-«pÅ NXpÀ`p-Ps¯ ew_Iw F¶p ]d-bp-¶p.

4.3.2 ew_-I-¯nsâ hnkvXoÀ®w

ew_Iw  EASY ]cn-K-Wn¡mw

Nn{Xw.4.13

hnIÀ®w  YA  hc¨v apI-fnÂ sImSp-¯n-«pÅ ew_Is¯ cÊp {XntIm-W-§-fmbn

hn`-Pn¡mw. Hcp {XntIm-W-¯n\v EA  F¶ B[m-c-am-Wp-ÅXv ( EA = a am{X-IÄ )

atä {XntIm-W-¯n\v  YS  F¶ B[m-c-am-Wp-ÅXv ( YS = b am{X-IÄ )

| |EA YS  F¶v \ap-¡-dnbmw

YF HA h= =  am{X-IÄ

Ct¸mÄ 3  EAYsâ hnkvXoÀ®w 2
1  ah. 3  YAS sâ hnkvXoÀ®w   2

1  bh.

AXn-\mÂ  ew_Iw  EASY sâ hnkvXoÀ®w = 3  EAY sâ hnkvXoÀ®w

+ 3  YAS sâ hnkvXoÀ®w

   2
1=  ah + 2

1  bh

= 2
1  h (a + b) NXp-c-{i-am-{X-IÄ

= 2
1  x Dbcw x (kam´chi§fpsS XpI ) NXpc{iam{XIÄ

ew_-I-¯nsâ hnkvXoÀ®w

A = 2
1  h (a + b) NXp-c-{i-am-{X-IÄ, ChnsS  ‘a’ IqSmsX ‘b’ F¶nh kam-´-c-h-i-§fpw ‘h’

kam-´-c-h-i-§Ä¡n-S-bv¡pÅ ew_ Zqchpw BIp-¶p.   
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4.3.3 ew_-I-¯nsâ \nÀ½nXn

s]mXp-hmbn Hcp ew_Iw \nÀ½n-¡p-t¼mÄ kam-´-c-h-i-§-fnÂ Gähpw \ofw IqSn-b-

h-is¯ B[m-c-ambn IW-¡m-¡p-¶p. B B[m-c-¯n-t·Â X¶n-«pÅ Af-hp-I-fnÂ Hcp {XntImWw 

\nÀ½n-¡p-¶p. Cu {XntImWw kam-´-c-h-i-§Ä¡n-S-bnÂ ØnXn sN¿p-¶p. {XntIm-W-¯nsâ 

B[m-c-¯n\v FXn-tc-bpÅ ioÀjw, B[m-c-¯n\v  FXn-tc-bpÅ kam-´-c-¯nÂ Xs¶ ØnXn 

sN¿p-¶p. Cu ioÀjw hgn B[mc¯n\v kam´cambn Hcp tcJ hcbv¡pI. \mem-as¯ ioÀjw 

Cu tcJ-bnÂ ØnXn sN¿p-¶p. _m¡n Af-hnsâ klm-b-t¯m-Sp-IqSn \mem-as¯ ioÀjw \nÀ®-

bn-¡p-¶p. DNn-X-amb ioÀj-§Ä tbmPn-¸n-¡Â hgn \ap¡v Bh-iy-amb ew_Iw e`n-¡p-¶p.

Hcp ew_Iw \nÀ½n¡p¶Xn\v \mev kzX{´ AfhpIÄ BhiyamWv. 

Xmsg X¶n-«pÅ hnh-c-§Ä D]-tbm-Kn¨v \ap¡v Hcp ew_Iw \nÀ½n-¡m³ km[n-¡pw. 

     (i) aq¶p hi§fpw Hcp hnIÀ®hpw

 (ii) ap¶p hi-§fpw Hcp tImWpw 
  (iii) cÊ pw hi-§fpw cÊp tImWpw 
   (iv) \mev hi-§Ä 

4.3.4 aq¶p hi§fpw Hcp hnIÀ®hpw X¶n-cp-¶mÂ ew_Iw \nÀ½n-¡p¶hn[w

DZm-l-cWw 4.6
 AB  bv¡v kam-´cw  DChc-¯-¡-hn[w ew_Iw ABCD \nÀ½n-¡p-I. AB = 10 sk.-

ao., BC = 5 sk.-ao., AC = 8 sk.-ao.IqSmsX CD = 6 sk.-ao. ew_-I-¯nsâ hnkvXoÀ®w 
ImWp-I.

\nÀ²m-cWw

X¶n-«p-Åh :   AB  F¶Xv  DC , bv¡v kam-´cw

AB = 10 sk.-ao.,  BC = 5 sk.-ao., AC = 8  
sk.-ao. IqSmsX CD = 6 sk.-ao.

ew_-I-¯nsâ \nÀ½n-Xn

Nn{Xw. 4.14

amXrImNn{Xw

Nn{Xw. 4.15
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1   : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯pI.

hgn 2 : AB = 10 sk.-ao. Â Hcp tcJm-JWvUw hc-bv¡pI.

hgn 3 : A bpwB bpw tI{µ-§-fm¡n bYm-{Iaw 8 sk.-ao., IqSmsX 5 sk.-ao. hymkmÀ²-

§-fnÂ C bnÂ tOZn-¡p-amdv hr¯-Nm-]-§Ä hc-bv¡p-I.

hgn 4 : AC  IqSmsX  BCtbmPn-¸n-¡pI.

hgn 5 : CX  \v  BAkam-´cambn hc-bv¡pI.

hgn 6 : C tI{µ-am¡n  6 sk.-ao. hymkmÀ²-¯nÂ CX   s\ D bnÂ tOZn-¡p-amdv Hcp

Nm]w hc-bv¡pI.
hgn 7 :  ADtbmPn-¸n-¡pI  ABCD Bh-iy-amb ew_Iw BIp¶p

hgn 8 : C bnÂ \n¶pw  CE=AB  hc¨v CE bpsS \ofw Af¡pI. CE = h = 4 
sk.-ao., AB = a = 10 sk.-ao., DC = b = 6 sk.-ao.    

hnkvXoÀ®w IW-¡m-¡Â :
ew_Iw ABCD bnÂ, a = 10 sk.-ao., b = 6sk.-ao. IqSmsX  h = 4 sk.-ao.

ew_Iw ABCD bpsS hnkvXoÀ®w 2
1=  h (a + b)

2
1 4 10 6= +^ ^h h

4 12
1 6# #=

=  32 sk.-ao.2

4.3.5  aq¶p hi-hpw Hcp tImWpw X¶n-cp-¶mÂ ew_Iw \nÀ½n-¡p¶hn[w

DZm-l-cWw 4.7

 SR\v kam-´-ambn PQ  hc-¯-¡-hn[w ew_Iw PQRS hc-bv¡pI, PQ  = 8 sk.-ao.

IqSmsX E PQR = 70°, QR = 6 sk.-ao. IqSmsX PS = 6sk.-ao. ew_-I-¯nsâ hnkvXoÀ®w

IW-¡m-¡pI

 \nÀ²m-cWw

X¶n-«p-Åh :
PQ  F¶Xv SR ,\v kam-´cw  
PQ = 8sk.-ao., EPQR = 70°,
QR = 6 sk.-ao. IqSmsX  PS = 6sk.-ao.

Nn{Xw.4.16

amXrImNn{Xw
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ew_-I-¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1   : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : PQ = 8 sk.-ao. Â Hcp tcJm-JWvUw hc-bv¡p-I.

hgn 3 : PQ  hnt·Â Q Â \n¶v  70° Af-hnÂ EPQX\nÀ½n-¡pI. 
hgn 4 : Q tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI. Nm]w  QX  

s\ R Â tOZn-¡p¶p

hgn 5 :  RY  bv¡v kam-´cambn  QPhc-bv¡pI. 
hgn 6 : P tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ  RY  sb S  Â tOZn-¡p-amdv Hcp

Nm]w hc-bv¡pI .
hgn 7 : PS  tbmPn-¸n-¡pI. PQRS Bh-iy-amb ew_Iw

hgn 8 : S Â \n¶pw ST=PQ  hc-¨v ST bpsS \ofw Af¡pI.

ST = h = 5.6 sk.-ao.,  
RS = b = 3.9 sk.-ao. PQ = a = 8 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :

 ew_Iw PQRS Â a = 8 sk.-ao., b = 3.9 sk.-ao. IqSmsX  h = 5.6 sk.-ao.

ew_Iw PQRS sâ hnkvXoÀ®w a b2
1 h= +^ h

. .2
1 5 6 8 3 9= +^ ^h h

5. 1 .2
1 6 1 9# #=

= 33.32 sk.-ao2.

Nn{Xw. 4.17
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4.3.6.  cÊ p hi-hpw cÊ p tImWpw X¶n-cp¶mÂ ew_Iw \nÀ½n-¡p-¶-hn-[w.

DZm-l-cWw 4.8
AB  kam-´cw  DC  BI-¯-¡-hn[w ew_Iw ABCD \nÀ½n-¡pI AB = 7 sk.-ao.,     

BC = 6 sk.-ao., EBAD = 80° IqSmsX EABC = 70° ew_-I-¯nsâ hnkvXoÀ®w IW-¡m-

¡pI

\nÀ²m-cWw

X¶n-«p-Åh :
AB  kam´w  DC , AB = 7 sk.-ao.,
 BC = 6 sk.-ao., EBAD = 80° IqSmsX  EABC = 70°.

ew_-I-¯nsâ \nÀ½nXn 

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1  : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AB = 7 sk.-ao.\of-¯nÂ Hcp tcJm-JWvUw hcbv¡pI.

hgn 3 : AB  bnt·Â A F¶ _nµp-hnÂ 80° hc-¯-¡-hn[w EBAX\nÀ½n-¡pI. 
hgn 4 : AB  bnt·Â B F¶ _nµp-hnÂ 70° hc-¯-¡-hn[w EABY \nÀ½n-¡pI. 
hgn 5 : B tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡p-I. Nm]w  BY

C bnÂ tOZn-¡p-¶p.

hgn 6 : AB  bv¡v kam-́ -c-ambn  CZ  hc-bv¡pI CXv AX   s\ D bnÂ tOZn-¡p-¶p. 
ABCD Bh-iy-amb ew_Iw BIp-¶p.

hgn 7 : C bnÂ \n¶v  CE=AB  hc¨v CE bpsS \ofw Af¡pI.

 CE = h = 5.6 sk.-ao.IqSmsX CD = b = 4 sk.-ao.,

 AB = a = 7sk.-ao.  

Nn{Xw.4.18

amXrImNn{Xw

Nn{Xw. 4.19
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hnkvXoÀ®w IW-¡m-¡Â :

ew_Iw  ABCD Â  a = 7 sk.-ao., b = 4 sk.-ao.IqSmsX  h = 5.6 sk.-ao.

ew_Iw  ABCD bpsS hnkvXoÀ®w h a b2
1= +^ h

.2
1 5 6 7 4= +^ ^h h

= 5. 112
1 6# #

= 30.8 sk.-ao.2.
4.3.7. \mep hi-§Ä X¶n-cp¶mÂ ew_Iw \nÀ½n-¡p¶ hn[w

DZm-l-cWw 4.9
 AB  kam-´cw ,DChc-¯-¡-hn[w ew_Iw ABCD \nÀ½n-¡p-I AB = 7 sk.-ao.,               

BC = 5 sk.-ao., CD = 4 sk.-ao. IqSmsX  AD = 5 sk.-ao. ew_-I-¯nsâ hnkvXoÀ®w

IW-¡m-¡pI. 

\nÀ²m-cWw

X¶n-«p-Åh :
AB  kam´cw ,DC BC = 5 sk.-ao.,
CD = 4 sk.-ao. IqSmsX AD = 5 sk.-ao.

ew_-I-¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1  : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

 | |CE DAhc-bv¡pI. Ct¸mÄ AECD Hcp kmam-´-cnIw BIp-¶p.

EC = 5sk.-ao., AE = DC = 4 sk.-ao., EB = 3sk.-ao.

hgn 2 : AB = 7 sk.-ao. hc-¯-¡-hn[w tcJm-JWvUw hc-bv¡p-I.

hgn 3 : AE = 4 sk.-ao. hc-¯-¡-hn[w AB bnt·Â E AS-bm-f-s¸-Sp-¯pI.  
[a  DC = 4 sk.-ao.]

Nn{Xw. 4.20

amXrImNn{Xw

Nn{Xw.  4.21
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hgn 4 : B IqSmsX EF¶nh tI{µ-§-fm¡n 5 sk.-ao. hoXw hymkmÀ²-§-fnÂ c Êp

Nm]-§Ä hc-bv¡p-I. Ah C bnÂ tOZn-¡p-¶p.  
hgn 5 : BC  IqSmsX ECF¶nh tbmPn-¸n-¡pI

hgn 6 : C IqSmsX A F¶nh tI{µ-§-fm¡n  4 sk.-ao. IqSmsX 5 sk.-ao. hymkmÀ²-

§-fnÂ c Êp Nm]-§Ä hc-bv¡p-I. Ah D bnÂ tOZn-¡p-¶p.

hgn 7 : ADIqSmsX CD  F¶nh tbmPn-¸n-¡pI.

 ABCD Bh-iy-amb ew_Iw.

hgn  8 : D hgn DF=AB  hc-¨v DF Af¡pI.

 DF = h = 4.8 sk.-ao. AB = a = 7 sk.-ao., CD = b = 4 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
ew_Iw  ABCD bnÂ a = 7sk.-ao., b = 4 sk.-ao. IqSmsX h = 4.8 sk.-ao.

ew_Iw ABCD bpsS hnkvXoÀ®w  h a b2
1= +^ h

.2
1 4 8 7 4= +^ ^h h

.2
1 4 8 11# #=

.2 4 11#=

= 26.4 sk.-ao.2.

4.3.8 Zznk-a-`pP ew_Iw

Nn{Xw 6.22 Â ABCD Hcp Zznk-a-`pP ew_Iw

(i)  kam-´-c-§-f-Ãm¯ hi-§Ä

Af-hnÂ Xpey-am-Ip-¶p. AD = BC

(ii)  EA = E B IqSmsX EADC =E BCD  

 (iii) hnIÀ®-§Ä Xpey-am-bn-cn¡pw

ie, AC = BD

(iv)  AE = BF, (DB =  AB, CF =  BA)

Xmsg X¶n-«pÅ cÊ p \n_-Ô-\-IÄ ImcWw Hcp Zznk-a-`p-P-ew-_Iw \nÀ½n-¡p-¶-Xn\v 

aq¶v kzX{´ Af-hp-IÄ Bh-iy-am-Wv. 

(i)  Hcp tPmSn FXnÀh-i-§Ä kam-´-c-§Ä BIp-¶p.

(ii) kam-´c-§-f-Ãm¯ hi-§Ä Xpey-am-Ip-¶p.

Nn{Xw. 4.22
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4.3.9.  Zznk-a-`pP ew_-I-¯nsâ \nÀ½nXn

DZm-l-cWw 4.10
 AB  kam-´cw  DC  Bbn«pÅ Zznk-a-`pPw ew_Iw ABCD \nÀ½n-¡p-I,

AB = 11sk.-ao., DC = 7 sk.-ao., IqSmsX  AD = BC = 6 sk.-ao.   hnkvXoÀ®hpw ImWpI

\nÀ²m-cWw

X¶n-«p-Åh :  AB  kam´cw DC , AB = 11 sk.-ao.,
DC = 7 sk.-ao.,IqSmsX AD = BC = 6 sk.-ao.

Zznk-a-`pP ew_-I-¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn  1  : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn  2 : AB = 11 sk.-ao. tcJm-JWvUw hc-bv¡pI

hgn  3 : AE = 7 sk.-ao. hc-¯-¡-hn[w  AB  bnt·Â E AS-bm-f-s¸-Sp-¯pI 
 ( DC = 7sk.-ao. Bb-Xn-\mÂ)

hgn  4 : Ebpw Bbpw tI{µ-§-fm¡n  6 sk.-ao. hoXw hymkmÀ²-§-fnÂ  (AD = EC = 
6 sk.-ao.) cÊ pw Nm]-§Ä hc-bv¡pI Ah C bnÂ tOZn-¡p-¶p.

hgn  5 :  BC and EC IqSmsX  BC and EC F¶nh tbmPn-¸n-¡pI

hgn  6 : C IqSmsX A F¶nh tI{µ-§-fm¡n bYm-{Iaw 7 sk.-ao., 6 sk.-ao. F¶o

hymkmÀ²-§-fnÂ Nm]-§Ä hc-bv¡pI Ah D bnÂ tOZn-¡p-¶p.

hgn  7 : CDAD and . IqSmsX CDAD and . F¶nh tbmPn-¸n-¡pI

 ABCD Bh-iy-amb Zznk-a-`p-P-ew-_Iw.
hgn  8 : D bnÂ \n¶v  DF=AB  hc-¨v DF Af¡pI.

 DF = h = 5.6 sk.-ao.AB = a = 11sk.-ao IqSmsX CD = b = 7 sk.-ao. 

Nn{Xw.4.23

amXrImNn{Xw

Nn{Xw.4.24
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        hnkvXoÀ®w IW-¡m-¡Â :

Zznk-a-`pP ew_Iw ABCD, bnÂ a = 11sk.-ao., b = 7sk.-ao. IqSmsX h = 5.6 sk.-ao.

Zznk-a-`pP ew_Iw  ABCD bpsS hnkvXoÀ®w h a b2
1= +^ h

       .2
1 5 6 11 7= +^ ^h h

       .2
1 5 6 18# #=

       = 50.4 sk.-ao.2.

    A`ymkw 4.2

 I. Xmsg X¶n-«pÅ Af-hp-IfnÂ ew_Iw PQRS \nÀ½n-¡p-I. AXnsâ hnkvXoÀ®w ImWp-I,   

 1. PQ  kam-´cw ,SR  PQ = 6.8 sk.-ao., QR = 7.2 sk.-ao., PR = 8.4sk.-ao.,   
RS = 8 sk.-ao.

 2. PQ  kam-´cw ,SR  PQ = 8 sk.-ao., QR = 5 sk.-ao., PR = 6 sk.-ao, RS = 4.5 sk.-ao.

 3. PQ  kam-´cw ,SR  PQ = 7 sk.-ao., EQ = 60°,QR = 5 sk.-ao.,  RS = 4 sk.-ao.

 4.  PQ  kam-´cw ,SR  PQ = 6.5sk.-ao., QR = 7 sk.-ao., E PQR = 85°, 9 .PS cm=  sk.-ao

 5.  PQ  kam-´cw ,SR  PQ = 7.5sk.-ao., PS = 6.5sk.-ao.,EQPS = 100°,E PQR= 45°.

 6. PQ  kam-´cw ,SR  PQ = 6 sk.-ao., PS = 5 sk.-ao., EQPS = 60° , E PQR = 100°.

 7.  PQ  kam-´cw ,SR  PQ = 8 sk.-ao., QR = 5 sk.-ao., RS = 6 sk.-ao. , SP = 4sk.-ao.

 8.  PQ  kam-´cw ,SR  PQ = 4.5sk.-ao., QR = 2.5sk.-ao., RS =3sk.-ao., SP = 2sk.-ao.

 II. Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-Iq-Snb Zznk-a-`p-P-ew-_Iw ABCD hc-¨v hnkvXoÀ®w 

ImWpI. 

 1. AB  kam-´cw DC , AB =  9 sk.-ao., DC = 6 sk.-ao. , AD = BC =  5 sk.-ao.

 2. AB  kam-´cw DC , AB = 10 sk.-ao., DC = 6 sk.-ao. , AD = BC = 7 sk.-ao. 

   ]pcm-X\ C´y¡mÀ¡v NXpÀ`p-P-¯nsâ [mcmfw KpW-§sf 
¡pdn¨v Adn-bm-am-bn-cp-¶p. _u[n-bm\ kq{X-¯nÂ hfsc hyàambn ]d-ªn-«pÅ cÊ v 
Pyman-Xob kn²m´w Xmsg sImSp-¯n-cn-bv¡p-¶p:

i)  Hcp ZoÀL NXp-c-¯nsâ hnIÀW§Ä ]c-kv]cw tOZn-¡p-¶p. Ah  ZoÀLNXpcs¯             

   \mev `mK-§Ä B¡p-¶p. Ah-bnÂ Hmtcm tPmSn-IÄ Xpeyw.

 ii) Hcp kaNXpÀ`p-P-¯nsâ hnIÀ®§Ä ]ckv]cw katImWpIfnÂ  
     tOZn¡p¶p.  

\n§Ä¡dnbmtam?
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4.4 kmam-´-cnIw

4.4.1.  apJ-hpc

 Ggmw Xc¯nÂ \mw kmam-´-cnI-s¯-¡p-dn¨v ]Tn-¡m-\n-S-bm-bn-«pÊv. AXv Xmsg X¶n-

«pÅ coXn-bnÂ \nÀÆ-Nn-¨n-cn-¡p-¶p.

Hcp NXpÀ`p-P-¯nsâ FXnÀh-i-§Ä kam-´-c-§-fm-bmÂ AXns\ Hcp kmam-´-cnIw F¶p-

hn-fn-bv¡p-¶p.

 Nn{Xw 6.25se  BASE F¶ kma-´-cnIw

]cn-K-Wn-¡pI. 

C\n \ap¡v AXnsâ KpW-§Ä a\-Ên-em-¡mw.

(i) BA || ES ; BE || AS
(ii) ,BA ES BE AS= =

(iii) FXnÀtIm-Wp-IfpsS Af-hp-IÄ Xpeyw    
EBES = EBAS;EEBA = EESA

(iv) hnIÀ®-§Ä ]c-kv]cw tOZn-¡p¶p 
OB = OS; OE = OA,F¶mÂ  BS AE! .

(v)  GsX-¦nepw cÊ v kao] tImWp-I-fpsS XpI 180°.
 Ct¸mÄ \ap¡v Hcp kmam-´cnI¯nsâ \nÀ½nXn, hnkvXnÀ®w ImWÂ F¶nhsb 

]än ]Tn-¡mw.  

4.4.2  kmam-´-cn-I-¯nsâ hnkvXoÀ®w

kmam-´-cnIw FAME Â \n¶v Nph¶ ̀ mKw

(k-a-tImW {XntIm-Ww EFS) sh«n-amämw AXns\

kmam-´-cnIw FAME bpsS hepXp `mK¯v Dd¸n-

¡pI. AXnsâ ^e-ambn In«p¶ cq]w Hcp ZoÀL-N-

Xp-c-am-Ip-¶p. Nn{Xw 4.27 t\m¡p-I.  

 b am{X-IÄ \ofhpw h am{X-IÄ Db-c-hp-apÅ ZoÀL-N-Xp-c-¯nsâ hnkvXoÀ®w A = bh  
am{X-I-fmWv F¶v \ap-¡-dn-bmw. 

Chn-sS- \mw kma-´-cnIw FAME s\ Hcp

ZoÀLNXp-c-am¡n amäp-¶p. AXn-\mÂ kmam-´-cn-

I-¯nsâ hnkvXoÀ®w A = bh NXp-c-{i-am-{X-IÄ

BIp-¶p. ‘b’ F¶Xv kmam-´-cn-I-¯nsâ B[m-

chpw  ‘h’ F¶Xv kam-´-cn-I-h-i-§Ä¡n-S-bn-epÅ

ew_-Zq-chpw BIp-¶p. 

Nn{Xw.4.25

Nn{Xw.4.26

Nn{Xw. 4.27
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4.4.3 kmam-´-cn-I-¯nsâ \nÀ½nXn

Nn{Xs¯ A\p-tbm-Py-amb {XntIm-W-§-fmbn hn`-Pn-¨mWv kmam-´-cn-I-§Ä \nÀ½n-¡s¸-Sp-

¶Xv X¶n-«p-Å hnh-c-ap-]-tbm-Kn¨v BZyw Hcp {XntImWw \nÀ½n-¡p¶p AXn-\p-tijw \mem-as¯ 

ioÀjw IÊ p-]n-Sn-¡-s¸-Sp-¶p. Hcp kmam-´-cnIw \nÀ½n-¡p-¶-Xn\v aq¶v kzX{´ Af-hp-IÄ Bh-

iy-am-Wv. 

Xmsg-sIm-Sp-¯n-«pÅ Af-hp-IÄ X¶n-cp-¶mÂ \ap¡v Hcp kmam-´-cnIw \nÀ½n-¡m³ km[n-¡pw.

(i) cÊ p kao-]-h-i-§fpw Hcp tImWpw

(ii) cÊp kao-]-h-i-§fpw Hcp hnIÀ®hpw    
(iii) cÊ p- hn-IÀ®-§fpw DÄs¡mÅn¨n-«pÅ Hcp tImWpw 
(iv) Hcp hiw, Hcp hnIÀ®w IqSmsX Hcp tIm¬

4.4.4  cÊp kao-]-h-i-§fpw Hcp tImWpw X¶n-«p-s -Ê¦nÂ kmam-´-cnIw 
 \nÀ½n-¡p¶ hn[w.

DZm-l-cWw 4.11

AB = 6 sk.-ao., BC = 5.5sk.-ao. IqSmsX EABC = 80°  F¶o Af-hp-I-tfm-Sp-Iq-Snb

ABCD kmam-´-cnIw  \nÀ½n¨v hnkvXoÀWw ImWpI

\nÀ²m-cWw

X¶n-«p-Åh :  AB = 6 sk.-ao., BC = 5.5 sk.-ao. 
IqSmsX EABC = 80°.

kmam-´-cnI¯nsâ \nÀ½nXn

Nn{Xw.4.28

amXrImNn{Xw

Nn{Xw. 4.29
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AB = 6 sk.-ao.\of-¯nÂ tcJm-JWvUw hc-bv¡pI

hgn 3 : AB  bnse BF¶ _nµp-hn-t·Â 80° hc-¯-¡-hn[w EABX\nÀ½n-¡pI  
hgn 4 : B tI{µ-am¡n  5.5sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI Ah  BX  

s\ C bnÂ tOZn-¡p-¶p.   
hgn 5 : Cbpw A bpw tI{µ-§-fm¡n bYm-{Iaw 6 sk.-ao.,  5.5 sk.-ao. F¶o Af-hp-I-

fnÂ D bnÂ tOZn-¡p-amdv cÊ p Nm]-§Ä hc-bv¡pI.
hgn 6 : AD CDand bpw AD CDand bpw tbmPn-¸n-¡pI

  ABCD Bh-iy-amb kmam-´-cnIw

hgn 7 : C bnÂ CE=AB   hc¨v CE bpsS \ofw Af¡pI.  

  CE = h = 5.4 sk.-ao.  IqSmsX AB = b = 6 sk.-ao. 

hnkvXoÀ®w IW-¡m-¡Â :
kmam-´-cnIw ABCD, Â   b = 6 sk.-ao.  IqSmsX  h = 5.4 sk.-ao.

kmam-´-cnIw ABCD bpsS hnkvXoÀ®w = b × h = 6 × 5.4
 = 32.4 sk.-ao.2.

     4.4.5. cÊp kao-]-h-i-§fpw Hcp hnIÀ®hpw X¶n-cp-¶mÂ kmam-´-cnIw \nÀ½n-¡p-¶-hn[w

 DZm-l-cWw 4.12 
 AB = 8 sk.-ao., AD = 7 sk.-ao. IqSmsX  BD = 9 sk.-ao. F¶o Af-hp-I-fnÂ ABCD  
kmam-´-cnIw \nÀ½n¨v hnkvXoÀ®w ImWpI

\nÀ²m-cWw

X¶n-«p-ÅXv :  AB = 8 sk.-ao., AD = 7 sk.-ao. IqSmsX  BD = 9 sk.-ao.

kmam-´-cnI¯nsâ \nÀ½nXn

Nn{Xw.4.30

Nn{Xw.4.31

amXrImNn{Xw
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn  1 : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I. 

hgn  2 : AB = 8 sk.-ao.tcJm-JWvUw hc-bv¡pI.

hgn  3 : A IqSmsX  B  tI{µ-§-fm¡n bYm-{Iaw 7 sk.-ao. IqSmsX 9 sk.-ao. 

hymkmÀ²-§-fnÂ cÊ  v Nm]-§Ä D bnÂ tOZn¡pamdv hc-bv¡pI. 
hgn  4 : AD BDand IqSmsX AD BDand F¶nh tbmPn-¸n-¡pI.

hgn  5 : B bpw D bpw tI{µ-§-fm¡n bYm-{Iaw 7 sk.-ao. IqSmsX 8 sk.-ao.  hymkmÀ²-

§-fnÂ cÊ  v Nm]-§Ä hc-bv¡pI. Ah C bnÂ tOZn-¡p-¶p. 

hgn  6 : CD BCand IqSmsX CD BCand F¶nh tbmPn-¸n-¡pI. 

  ABCD Bh-iy-amb kmam´cnIw.

hgn  7 : D  bnÂ \n¶v DE=AB  hc¨v DE bpsS \ofw Af¡pI. 

  DE = h = 6.7 sk.-ao. AB = DC= b = 8 sk.-ao.  

hnkvXoÀ®w IW-¡m-¡Â :
kmam-´-cnIw  ABCD, Â b = 8 sk.-ao.  IqSmsX  h  = 6.7 sk.-ao.

kmam-´-cnIw  ABCD bpsS hnkvXoÀ®w  = b × h
   = 8 × 6.7 = 53.6 sk.-ao.2.

4.4.6. c Êp hnIÀ®-§fpw Hcp B´ctImWpw  X¶n-cp-¶mÂ kmam-´-cnIw \nÀ½n-¡p-¶-  
   hn[w

DZm-l-cWw 4.13
 AC = 9 sk.-ao.,  BD = 7 sk.-ao. IqSmsX EAOB = 120° F¶o Af-hp-I-fnÂ  AC BDand

IqSmsX AD BDand  F¶nh ‘O’ bnÂ tOZn-¡p-amdv ABCD  kmam-´-cnIw \nÀ½n¨v hnkvXoÀ®w 

ImWpI

 \nÀ²m-cWw

X¶n-«p-ÅXv  : AC = 9 sk.-ao., BD = 7 sk.-ao. IqSmsX      

EAOB = 120°.

Nn{Xw.4.32

Nn{Xw. 4.33

amXrImNn{Xw
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kmam-´-cnI¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AC = 9 sk.-ao.\of¯nÂ tcJm-JWvUw hc-bv¡pI.

hgn 3 : .AC bpsS a²y-_nµp ‘O’ AS-bm-f-s¸-Sp-¯pI.
hgn 4 :  ‘O’ hgn-bmbn tcJ  XY  hcbv¡pt¼mÄ EAOY = 120° In«p¶p.

hgn 5 : O tI{µ-am¡n AC  bpsS Ccp-h-i-§-fnepambn OX  s\ D bnepw  OY  sb

B bnepw tOZn-¡p-amäv  XYbnt·Â 3.5 sk.-ao. hymkmÀ²-¯nÂ cÊp Nm]-

§Ä hc-bv¡pI.

hgn 6 : , , .AB BC CD DAandIqSmsX , , .AB BC CD DAand  F¶nh tbmPn-¸n-¡pI.

 ABCD Bh-iy-amb kma-m´-cnIw BIp¶p.

hgn 7 : D bnÂ \n¶v  DE=AB  hc-¨v  DE Af¡pI. DE = h = 4 sk.-ao. IqSmsX

AB =  b = 7 sk.-ao. F¶o \of-§Ä Af-¡pI. 
hnkvXoÀ®w IW-¡m-¡Â :

kmam-´-cnIw ABCD, Â b = 7 sk.-ao. IqSmsX h = 4 sk.-ao.

kmam-´-cnIw  ABCD bpsS hnkvXoÀ®w  = b × h = 7 × 4 = 28 sk.-ao2.

4.4.7. Hcp hihpw Hcp hnIÀ®hpw , Hcp tImWpw  X¶n-cp-¶mÂ kmam-´-cnIw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 4.14
AB = 6 sk.-ao., EABC = 80° IqSmsX  AC = 8 sk.-ao. Af-hp-I-fnepÅ ABCD 

kmam-´-cnIw hc¨v hnkvXoÀ®w ImWpI.

  \nÀ²m-cWw

X¶n-«p-ÅXv : AB = 6 sk.-ao., EABC = 80°  
IqSmsX  AC = 8 sk.-ao.

kmam-´-cn-I-¯nsâ \nÀ½nXn

Nn{Xw.4.34

amXrImNn{Xw

Nn{Xw.4.35
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AB = 6 sk.-ao.\of-¯nÂ tcJm-JWvUw hc-bv¡pI

hgn 3 : ABbnt·-epÅ B  bnÂ  80 0

Af-hnÂ EABX \nÀ½n-¡pI

hgn 4 : A  tI{µam¡n  8 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI AXv BX  
s\ C bnÂ tOZn-¡p-¶p. 

hgn 5 : AC . tbmPn-¸n-¡pI

hgn 6 : C  tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡p-I.. 

hgn 7 : BC bpsS AtX Af-hnÂ A tI{µ-ambn thsdmcp Nm]w hc-bv¡pI cÊ p Nm]-

§fpw D bnÂ tOZn-¡p-¶p.

hgn 8 : .AD CDand IqSmsX .AD CDand  F¶nh tbmPn-¸n-¡pI.

  ABCD Bh-iy-amb kmam-´-cnIw BIp¶p

hgn 9 : C bnÂ \n¶v CE=ABhc-¨v  CE Af¡pI.  CE = h = 6.4sk.-ao. IqSmsX 

AB = b = 6 sk.-ao. 
hnkvXoÀ®w IW-¡m-¡Â:

kmam-´-cnIw ABCD, Â b = 6 sk.-ao. IqSmsX h = 6.4 sk.-ao.  

kmam-´-cnIw ABCD bpsS hnkvXoÀ®w = b × h
 = 6 × 6.4
 = 38.4 sk.-ao.2.

   A`ymkw 4.3

   Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-IqSn kmam-´-cnIw ABCD hc¨v hnkvXoÀ®w ImWpI. 

 1. AB =  7 sk.-ao., BC = 5 sk.-ao. IqSmsX EABC = 60°.
 2. AB =  8.5 sk.-ao., AD = 6.5 sk.-ao. IqSmsX  E DAB = 100°.

 3. AB =  6 sk.-ao., BD =  8 sk.-ao. IqSmsX AD = 5 sk.-ao.

 4. AB = 5 sk.-ao., BC = 4 sk.-ao., AC = 7 sk.-ao.

 5. AC = 10 sk.-ao., BD = 8 sk.-ao. IqSmsX EAOB = 100°, AC BDand IqSmsX AC BDand    
‘O’ bnÂ tOZn-¡p¶p

 6. AC = 8 sk.-ao., BD = 6 sk.-ao. IqSmsX E COD = 90°, AC BDand IqSmsX AC BDand     
‘O’ bnÂ tOZn-¡p¶p

 7. AB = 8  sk.-ao., AC = 10 sk.-ao. IqSmsX EABC = 100°.

 8. AB = 5.5 sk.-ao., E DAB = 50° IqSmsX BD = 7 sk.-ao.  
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ck-I-c-amb Imcyw 

kphÀ® ZoÀL-N-Xpcw F¶Xv hÀjm-XoX-Im-e-§-fmbn Ie-I-fnepw hmkvXp-hn-Zy-bnepw 

ImWm³ km[n-¡p¶ ZoÀL-N-Xp-c-am-Wv. kphÀ® ZoÀL-N-Xp-c-¯nsâ hi-§-fpsS \of-§-fpsS 

A\p]mXw GI-tZiw 1:16 Bbn-cn-¡pw. Cu A\p-]m-X-¯ns\ kphÀ® A\p-]mXw F¶p 

]d-bp-¶p. Hcp kphÀ®-ZoÀL-N-Xpcw I®p-IÄ¡v B\-µ-I-c-am-bn-cn¡pw _n.-kn. A©mw \

qämÊ- nsâ, a²y-Im-e-¯nÂ {Ko¡p-Im-cmWv kphÀ® A\p-]mXw IÊ p-]n-Sn-¨-Xv.

1855 þ Â A´-cn¨ KmÊv F¶ KWnX imkv{XÚ³ Xsâ ih-Ip-So-c-¯nÂ 17 hi-§-

fpff Hcp _lp-`pP¯nsâ Nn{Xw hc-bv¡-W-sa¶v Bh-iy-s¸-«n-cp-¶p. 

]s£ B Nn{Xw inev]n-bpsS ImgvN-¸m-SnÂ Hcp hr¯-¯nsâ cq] kmZr-

iy-ambn inemteJ\w sN¿-s¸-«p. 

\nKqV jUv̀ pPw : \nKqV jvUv̀ pPw F¶Xv Hcp {Ia jUv̀ pPw 

AXn-sâ, FÃm hnIÀ®-§fpw hc-bv¡-s¸-«-Xm-Ip-¶p.

Hcp NXpÀ`p-Psa¶Xv \mev tcJm-J-WvU-§-fmÂ Npä-s¸« Hcp ka-Xe cq]-am-Wv.

Hcp NXpÀ`pPw \nÀ½n-¡p-¶-Xn\v A©v kzX{´ Af-hp-IÄ Bh-iy-amWv

Hcp NXpÀ`p-P-¯nsâ Hcp tPmSn FXnÀ hi-§Ä kam-´-c-§-fm-bmÂ AXv Hcp 

 ew_-I-am-bn-cn¡pw

Hcp ew_Iw \nÀ½n-¡p-¶-Xn\v \mev kzX{´ Af-hp-IÄ Bh-iy-amWv

kam-´-c-a-Ãm¯ hi-§Ä Xpey-am-bn-«pÅ ew_-Is¯ Zznk-a-`pP ew_Iw F¶p   

]d-bp-¶p.

Hcp Zznk-a-`pP ew_Iw \nÀ½n-¡p-¶-Xn\v aq¶v kzX{´ Af-hp-IÄ Bh-iy-amWv 

Hcp NXpÀ`p-P-¯nsâ Hmtcm tPmSn FXnÀ hi-§fpw kam-´-c-§-fm-bn-cp-¶mÂ  

AsXmcp kmam-´-cnIw Bbn-cn-¡pw. 

Hcp kmam-´-cnIw \nÀ½n-¡p-¶-Xn\v aq¶v kzX{´  Af-hp-IÄ Bh-iy-amWv

Hcp NXpÀ`p-P-¯nsâ hnkvXoÀ®w A = 
2
1  d (h1 + h2) NXp-c-{i-am-{X-IÄ, ChnsS

‘d ’ hnIÀ®hpw  ‘h1’IqSmsX ‘h2’ F¶n-h FXnÀ ioÀj-§-fnÂ \n¶v hnIÀ®-¯n-te- 

  bv¡pÅ D¶-Xn-Ifpw BIp-¶p.

Hcp ew_-I-¯nsâ hnkvXoÀ®w A h a b
2
1= +^ hNXp-c-{i-am-{XIÄ ChnsS ‘a’ 

          IqSmsX  ‘b’ F¶nh kam-´c hi-§-fpsS \of-§fpw ‘h’ cÊ v kam-´c hi-§Ä¡n-S- 

  bnepÅ ew_-Zq-chpw BIp-¶p.

kmam-´-co-I-¯nsâ hnkvXoÀ®w A= bh NXp-c-{i-am-{X-IÄ ‘b’ kmam-´-co-I-¯nsâ

B[m-chpw ‘h’ kam-´c hi-§Ä¡n-S-bnse ew_ Zqchpw BIp-¶p.
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A²ymbw 1

A`ymkw 1.1

 1. i) A ii) C iii) B iv) D v) A

 2. i) {Iahn\ntabw ii) {Iahn\ntabw iii) {Iahn\ntabw

iv) k¦e\ A\\yX v) k¦e\ hn]coXw

 3. i) {Iahn\ntabw ii) KpW\ A\\yX

iii) KpW\ hypÂ{Iaw iv) kwtbmP\w

v) KpW\¯n\v k¦e\¯n³ taepÅ hnXcW KpWw

 6. i) 
252
505-  ii) 

14
1-

A`ymkw 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

  Ipdn¸v : apIfnÂ sImSp¯n«pÅ  1, 2 IqSmsX 3 tNmZy§Ä¡v hcm³ km[yXbpÅ

    Hcp D¯camWv.

A`ymkw 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-

A`ymkw 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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3. i) 5   ii) 2
1 iii) 29 iv) 1 v) 516

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

5.  b) i) 4 ii) 2187 iii) 9 iv) 6561 v) 9
1

A`ymkw 1.5
1. (ii), (iii), (v) ]qÀ®hÀ¤aÃ.

 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

A`ymkw 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) 176

13
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A`ymkw 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 sk.ao.

A`ymkw 1.8

 1. i) 12.57   ii) 25.42 In.{Kmw  iii) 39.93 ao.

  iv) 56.60 ao.   v) 41.06 ao.   vi) 729.94 In.ao. 

 2. i) 0.052 ao.   ii) 3.533 In.ao.   iii) 58.294 l

  iv) 0.133 {Kmw   v) 365.301   vi) 100.123

 3. i) 250 ii) 150 iii) 6800 iv) 10,000

  v) 36e£w vi) 104 tImSn

 4. i) 22 ii) 777 iii) 402 iv) 306 v) 300 vi) 10,000

A`ymkw 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) 11Nm«w     b) 5 Nm«w

 3. a) 10 hcn B¸nÄ = 55 B¸nÄ   b) 210 B¸nÄ

hcnIÄ 1 2 3 4 5 6 7 8 9

BsI 

B¸nÄ
1 3 6 10 15 21 28 36 45
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A²ymbw 2

A`ymkw 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 sk.ao, 1925 sk.ao2 ii) 54 sk.ao, 173.25sk.ao2

iii) 32.4 ao., 62.37 ao2 iv) 25.2 ao., 37.73 ao2

 3. i) 7.2 sk.ao, 3.08 sk.ao2 ii) 144 sk.ao, 1232 sk.ao2

iii) 216 sk.ao, 2772 sk.ao2 iv) 288ao., 4928 ao2

 4. i) 350 sk.ao, 7546sk.ao2 ii) 250 sk.ao, 3850 sk.ao2

iii) 150 ao., 1386 ao2 iv) 100 ao., 616 ao2

5. 77 sk.ao2, 38.5sk.ao2 6. `540

A`ymkw 2.2

 1. i) 32 sk.ao ii) 40 sk.ao iii) 32.6 sk.ao

iv) 40 sk.ao v) 98 sk.ao

 2. i) 124 sk.ao2  ii) 25 ao2  iii) 273 sk.ao2          iv) 49.14 sk.ao2     v) 10.40ao2

 3. i) 24 ao2 ii) 284sk.ao2   iii) 308sk.ao2

iv) 10.5sk.ao2   v) 135.625sk.ao2  vi) 6.125sk.ao2

4. 770sk.ao2 5. 1286 ao2 6. 9384 ao2

7. 9.71sk.ao2 8. 203sk.ao2 9. 378sk.ao2

 10.  i) 15,100 ao2, ii) 550000 ao2

A²ymbw 3
]p\x]cntim[\ A`ymkw

1. y° = 52° 2. x° = 40° 3. A+  = 110° 4. x° = 40°

5. x° = 105° 6. i) kaØm\obtImWpIÄ, ii) GIm´ctImWpIÄ,
 iii) kaØm\obtImWpIÄ

A`ymkw 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°.

A`ymkw 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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Sequential Inputs of  numbers with 8

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

Numeric Palindrome with 1’s

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

Sequential 8’s with 9

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 CÃmsX

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

kwJyIÄsImÊpff Ifn
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