
6. PymanXn 171

6.1  apJ-hpc
 hyXykvX Pyman-Xob cq]-§-fpsS {]tXy-I-X-I-sf-¡p-dn¨v                

{]Xn]m-Zn-¡p¶ KWn-X-im-kv{X-¯nsâ Hcp imJ-bmWv Pym-an-Xn. bYmÀ° 

Af-hp-I-fpsS klm-b-an-Ãm-sX, {]am-W-§Ä AYhm kn²m-´-§-fn-eqsS 

hyXykvX Pyman-Xob cq]-§fpsS KpW-§tfbpw khn-ti-j-X-I-tfbpw 

ssIImcyw sN¿p¶ PymanXnbmWv XmXznIPymanXn. Hcp hyàn-bpsS 

bpàn bpà-ambn Nn´n-¡p¶Xn\pÅ Ign-hns\ Pyman-Xob ]T\w                 

sa¨-s¸-Sp-¯p-¶p.

            _n.-kn. 300 Â Pohn-¨n-cp¶ {]kn² {Ko¡v KWn-X-im-kv{X-Ú-\mb 

bq¢nUv Pyman-Xn-bpsS ]nXmhv F¶v Adn-b-s¸-Sp-¶p. {]am-W-§Ä AYhm 

XXz-§Ä F¶-d-nbn-s¸-Sp¶ \nÝnX A\pam\-§-fnepw ap³]v sXfn-bn¨ 

^e-§-fpsS ASn-Øm-\-¯nÂ _p²n]qÀÆ-amb hnhm-Z-¯nÂ Pyman-Xob 

^e-§-fpsS ]T-\-¯nepw Hcp ]pXnb hgn sXfn-bn-¨Xv bq¢nUv BWv.

 b{´-im-kv{Xw, X¨p-imkv{Xw F¶o taJ-e-I-fnÂ PymanXn apJy 

]¦phln-¡p-¶p. DZm-l-c-W-ambn, \½psS Pohn-X-¯nÂ apJy ]¦v            

hln-¡p-¶ [mcmfw ]me-§Ä kÀÆ-k-a-{Xn-tIm-W-§Ä, kZr-i-  {Xn-tIm-

W-§Ä F¶nh D]-tbm-Kn¨v \nÀ½n-¨n-«pÅhbm-W-v. ]me-§Ä IqS-pXÂ 

`{Z-X-tXmsS \nÀ½n-¡p-¶-Xn\pw IqSp-XÂ k½À±w, Bbmkw F¶n-h-I-

fnÂ \n¶v {]Xn-tcm-[n-¡p-¶-Xn\pw C¯cw {XntIm-W-§Ä klm-bn-¡p-

¶p. sI«n-S-§-fpsS \nÀ½m-W-¯nÂ Pyman-Xn cÊ v hn[¯nÂ {]tbmP\

s¸Sp¶p. H¶v LS-\-bpsS krjvSn IqSp-XÂ `{Z-X-bp-Å-Xm-¡p-¶p. cÊ v, 

AXnsâ at\m-lm-cnX hÀ²n-¸n-¡p-¶p. FÃm-h-cmepw ]pI-gv¯-s¸-Sp¶ 

XmPva-lÂ t]mepÅ sI«n-S-§-fpsS cq]-IÂ]-\bv¡v Pyman-Xob cq]-

§Ä kp`-K-ambn D]-tbm-Kn-¨n-«pÊ - v. KWn-X-im-kv{X-¯sâ [mcmfw imJ-

Isf hnI-kn-¸n-¡p-¶-Xn\pw a\-Ên-em-¡p-¶-Xn\pw Pyman-Xob sXfn-hp-IÄ 

Hcp ]c-a-{]-[m-\-amb ]¦v hln-¡p-¶p.

 {]ikvX {Ko¡v KWn-X-im-kv{X-Ú-\mb sXbnÂkv ASn-Øm\ 

B\p-]m-XnI kn²m-´-¯n-eqsS  {]ikvX-\m-bn. Cu kn²m-´w sXbnÂkv 

kn²m´w F¶pw Adn-b-s¸-Sp-¶p. Xmsg sImSp¯ {]hÀ¯-\¯n-eqsS 

ASnØm\ B\p-]m-XnI kn²m-´s¯ \ap¡v a\-Ên-em-¡mw.

Pym-an-Xn

bq¢nUv

(300 BC) 
{Kokv

 bq¢n-Unsâ “Elements” 

F¶ ]pkvXIw KWn-X-im-kv{X 

Ncn{X¯nÂ hfsc kzm[o\apÅ         

]cn-{i-a-§-fnÂ H¶mWv. {]tXy-

In¨v PymanXn ]Tn-¸n-¡p-¶-Xn\v Cu                 

]pkvXIw apJy-amb ]¦v hln-¡p-

¶p. bq¢n-Unsâ {]hÀ¯\ coXn 

(AÂtKm-cn-Xw) D.-km.`m IW-¡m-¡p-

¶-Xn\v Hcp D¯a amÀ¤-am-Wv.

 apJ-hpc

 ASn-Øm\ B\p-]m-XnI kn²m´w

 tImW Zzn`m-PI kn²m´w

 kZri {XntIm-W-§Ä

 kv]ÀitcJ þ Rm¬ kn²m´w

 ss]X-tKm-dkv kn²m´w

There is geometry in the humming of  the strings, there is music  
in the spacing of  spheres - Pythagoras
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A P1 P2 D P3 B X

E

C

Y

         +XAY   F¶ GsX-¦nepw Hcp tIm¬ hc-bv¡pI. , , ,P P D P1 2 3 , B F¶o A©v _nµp-¡Ä AX 
F¶ civanbnÂ  1AP P P P D DP P B1 1 2 2 3 3 == = = =  (am{X) k-¦Â]n-¨v AS-bm-f-s¸-Sp-¯pI.

 B bneqsS hc-bv¡p¶ GsX-¦nepw tcJ AY F¶ civansb C bnÂ tOZn-¡p-¶p. D bneqsS BC 
bv¡v kam-´-c-ambn AC sb  E bnÂ tOZn-¡p-amdv Hcp tcJ hc-bv¡pI. 

                      AD  = 3AP P P P D1 1 2 2+ + =  am{X-IÄ

   DB = 2DP P B3 3+ =  am{X-IÄ      
  `  DB

AD  = 
2
3

 AE, EC F¶nh Af-¡pI  

                     EC
AE   = 

2
3  

 AXm-bXv 3 ifABC DE BC<D   bnÂ, ifABC DE BC<D F¦nÂ  DB
AD

EC
AE=

 ASn-Øm\ B\p-]m-XnI kn²m´w AYhm sXbnÂkv kn²m´w F¶-dn-b-s¸-Sp¶ Cu ^es¯ 
NphsS sImSp-¯n-«pÅ hn[w \ap¡v sXfn-bn-¡mw :

6.2  ASn-Øm\ B\p-]m-XnI kn²m-´hpw tImW Zzn`m-PI kn²m-´hpw

 (Basic proportionality and Angle bisector theorems)
kn²m´w 6.1          ASnØm\ B\p-]m-XnI kn²m´w       
    AYhm sXbnÂkv kn²m´w

 Hcp {XntIm-W-¯nsâ Hcp hi-¯n\v kam-´-c-ambn          
hc-bv¡p-¶ -tcJ aäv cÊp hi-§sf tOZn-¡p-¶p-sh-¦nÂ B 
tcJ cÊ v hi-§-tfbpw Htc Awi-_-Ô-¯nÂ hn`-Pn-¡p-¶p.
 
k¦Â]w   :      ABC F¶ {XntIm-W-¯nÂ, BC ¡v kam-´-c-

amb  l  F¶ Hcp t\ÀtcJ , AB sb D bnepw AC sb E bnepw 
tOZn-¡p¶p.   

A\p-am\w :     
DB
AD

EC
AE=

\nÀ½nXn    :     BE, CD tbmPn-¸n-¡pI

          EF AB= , DG CA=  hc-bv¡pI

sXfnhv 

 EF AB=  BbXn-\mÂ, ADE, DBE F¶o {XotIm-W-§fpsS D¶-Xn-bmWv EF.  

 (3ADED )bpsS hnkvXoÀ®w = 
2
1
#  B[mcw  #  D¶Xn = AD EF

2
1

#    

 (3DBED ) bpsS hnkvXoÀ®w = 
2
1
#B[mcw  #  D¶Xn  = DB EF

2
1

#  

Nn{Xw 6.1

B

A

G

E

C

D

F

l

Nn{Xw 6.2

{]hÀ¯\w
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 `   3 ADEbpsS hnkvXoÀ®w

3DBEbpsS hnkvXoÀ®w
   =  

DB EF

AD EF

DB
AD

2
1
2
1

#

#
=      (1)

CXp-t]mse 

        
3 ADEbpsS hnkvXoÀ®w

3DCEbpsS hnkvXoÀ®w
 = 

EC DG

AE DG

EC
AE

2
1
2
1

# #

# #
=      (2)

F¶mÂ 3DBED  bpw 3DCED  bpw Htc B[mcw DE bnepw BC, DE F¶o Htc kam-´c tcJ-IÄ¡n-S-bn-ep-am-Wv. 

 `     (3( )DBED  bpsS hnkvXoÀ®w   =  (3( )DCED bpsS hnkvXoÀ®w  (3)

  (1), (2) , (3) Â \n¶v 

                
DB
AD  = 

EC
AE  F¶v e`n-¡p-¶p.  kn²m´w sXfn-bn-¨p.

A\p kn²m´w

    3ABCD bnÂ BC¡p kam-´-c-amb Hcp t\ÀtcJ DE, AB sb D bnepw ACsb E bnepw tOZn-¡p¶p. F¦nÂ 

 (i)   
AD
AB

AE
AC=  (ii)  

DB
AB

EC
AC=

sXfnhv  
(i)  sXbnÂkv kn²m-´-¯nÂ \n¶v   
   

DB
AD  = 

EC
AE

   (   
AD
DB  = 

AE
EC  

   (   1 + 
AD
DB   = 1

AE
EC+

 (    
AD

AD DB+  = 
AE

AE EC+

 A§s\ ,    
AD
AB   = 

AE
AC

(ii) CXp-t]m-se,  
       

DB
AB  = 

EC
AC  F¶v \ap¡v sXfn-bn-¡m³ Ign-bpw. 

     Cu kn²m-´-¯nsâ hn]-co-Xhpw icn-bmtWm ? CXv ]cn-tim-[n-¡p-¶-Xn\v \ap¡v Xmsg sImSp¯ 
{]hÀ¯\w sN¿mw.

 

 AX F¶ civan-bnÂ GsX-¦nepw tIm¬  +XAY hc-bv¡pI. , , ,P P P P1 2 3 4  , B F¶o _nµp-¡sf   

      AX F¶ civan-bnÂ AP P P P P P P P B 11 1 2 2 3 3 4 4= = = = = am{X (k-¦Â¸n¨v) AS-bm-f-s¸-Sp-¯pI. 

 AXp-t]m-se, AY F¶ civan-bnÂ , , ,Q Q Q Q1 2 3 4 , C F¶o _nµp-¡sf   

    AQ Q Q Q Q Q Q Q C 21 1 2 2 3 3 4 4= = = = = am{X-IÄ (k-¦Â¸n¨v) AS-bm-fs¸-Sp-¯pI.  

  P Q1 1  , BC F¶nh tbmPn-¸n-¡pI.

     
P B
AP

1

1    = 
4
1  ,  

Q C
AQ1

1

 = 
8
2  = 

4
1  

 
b
a

d
c=  F¦nÂ 

b
a b

d
c d+ = + .  

CXns\ k¦e\ B\p]mXnI \nbaw                         

 (componendo rule) F¶v hnfn-¡p¶p.

       ChnsS      
AD
DB

AE
EC=     

k¦e\ B\p]mXnI \nbaa\pkcn¨v

 &  
AD

AD DB
AE

AE EC+ = +  

\n§Ä¡-dn-bmtam?

{]hÀ¯\w
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      AXm-b-Xv,      
P B
AP

1

1  = 
Q C
AQ1

1

  P Q1 1 , BC F¶o tcJ-IÄ ]c-kv]cw kam-´-c-sa¶v \mw ImWp¶p

 AXm-bXv  P Q BC1 1 <                                (1)

 AXp-t]mse ,P Q P Q2 2 3 3  , P Q4 4  tbmPn-¸n-¨mÂ, 

                 
P B
AP

Q C
AQ

P Q BC
3
2 and

2

2

2

2
2 2 <= = , 

P B
AP

Q C
AQ

P Q BC
3
2 and

2

2

2

2
2 2 <= =      (2) 

           
P B
AP

Q C
AQ

P Q BC
2
3 and

3

3

3

3
3 3 <= =  , 

P B
AP

Q C
AQ

P Q BC
2
3 and

3

3

3

3
3 3 <= =      (3)

                
P B
AP

Q C
AQ

P Q BC
1
4 and

4

4

4

4
4 4 <= =  , 

P B
AP

Q C
AQ

P Q BC
1
4 and

4

4

4

4
4 4 <= =      (4)

   (1), (2), (3) , (4) F¶n-h-bnÂ \n¶v, Hcp {XntIm-W-¯nsâ cÊ v hi-§sf Htc Awi-_-Ô-

¯nÂ hn`--Pn-¡p¶  tcJ aq¶m-as¯ hi-¯n\v kam-´-c-am-bn-cn-¡pw. 

CXp-t]mse \ap¡v sXbnÂkv kn²m-´-¯nsâ hn]-coXw \nÀÆ-Nn¨v sXfn-bn¡mw 

kn²m´w 6.2

ASn-Øm\ B\p-]m-XnI kn²m-´-¯nsâ hn]-co-X-w (sX-bnÂkv kn²m-´-¯nâ hn]-co-Xw)

 Hcp {XntImW¯nsâ GsX-¦nepw cÊ v hi-§sf Htc Awi-_-Ô-¯nÂ hn`-Pn-¡p¶ t\ÀtcJ aq¶m-
as¯ hi-¯n\v kam-´-c-am-Wv.

k¦Â]w :  {XntImWw ABC bnÂ,  
DB
AD  = 

EC
AE   BI-¯-¡-hn[w  l  F¶- 

  tcJ AB , AC F¶n-hsb bYm-{Iaw D , C bnÂ tOZn-¡p-¶p.  
          (1)
A\p-am\w : DE BC<

\nÀ½nXn    :  DE F¶Xv BC bv¡p kam-´-c-a-sÃ-¦nÂ DF BC< hc-bv¡pI 

sXfnhv   DF BC< , AXn-\mÂ sXbnÂkv kn²m-´-a-\p-k-cn¨v 

   
DB
AD  = 

FC
AF    (2)

   (1) , (2)Â \n¶v,

  
FC
AF  = 

EC
AE    (  FC

AF FC+  = EC
AE EC+

   FC
AC  =  EC

AC     `   FC = EC 

  F Dw E bpw  k¶n-]-Xn-¡p-t¼mÄ am{Xw CXv km[y-am-Ip-¶p. DE BC<   

X

Q1

Q2

Q3

Q4

C
Y

A P1 P2 P3 P4 B

CB

A

D
E

F
l

Nn{Xw 6.3

Nn{Xw. 6.4
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kn²m´w 6.3   tImW Zzn`m-PI kn²m´w (Angle bisector theorem)

 Hcp {XntIm-W-¯nsâ Hcp tImWnsâ B´-c (_m-ly) Zzn`m-P-Iw, FXnÀh-is¯ kam\ kao-]-h-i-§-
fpsS Awi-_-Ô-¯nÂ B´c (_m-ly-)ambn hn`-Pn-¡p-¶p. 

\ne (i) (B-´-c-am-bn)
k¦Â]w :  ABC3 bnÂ BAC+  bpsS B´c Zzn`m-PIw  AD   
  BIp¶p AXv  BC  sb DbnÂ kÔn-¡p¶p  

A\p-am\w : DC
BD

AC
AB=

\nÀ½nXn  :   DA bv¡v kam-´-c-ambn C -bneqsS Hcp tcJ            
  hc-bv¡pI AXv BA \o«n-b-Xns\ E bnÂ kÔn-¡p-¶p.  

  AXn\mÂ DF BC<  

sXfnhv  

  CE DA< , AC  Hcp tOZIw

  DAC+  = ACE+  (G-Im-´-c-tIm-Wp-IÄ)             (1)

   BAD+   = AEC+  (k-am\ tImWp-I-Ä)     (2) 

  A+ bpsS  Zzn`m-PIw  AD Bb-Xn-\mÂ  BAD+  = DAC+    (3)

(1), (2) , (3)Â \n¶v,   ACE+   =  AEC+  

ACE3  bnÂ AE = AC (Xp-ey-tIm-Wp-I-fpsS FXnÀh-i-§Ä Xpeyw) 

 BCE3  bnÂ CE DA<         

     DC
BD   =  AE

BA     (sX-bnÂkv kn²m-´w)

     (   DC
BD  = AC

AB   (`  AE = AC )

 kn²m´w sXfn-bn¨p. 

\ne (ii) (_m-ly-am-bn) (]co£bv¡pffXÃ)
k¦Â]w:  ABC3  bnÂ, BAC+  bpsS _mly Zzn`m-PIw AD BIp-¶p. 

  AXv BC \o«n-b-Xns\ D  bnÂ tOZn-¡p-¶p.

A\p-am\w:    DC
BD  = AC

AB  

\nÀ½nXn :  CE DA<  hc-bv¡pI AXv AB sb E bnÂ tOZn-¡p-¶p.  

 sXfnhv  CE DA< , AC Hcp tOZIw

    ECA+  = CAD+  (G-Im-´c tImWp-IÄ)   (1) 

B C D

A

P

E

E

>

C

A

B D

>

Nn{Xw. 6.5

Nn{Xw. 6.6
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 IqSmsX  CE DA< , BP Hcp tOZIw. CEA+  = DAP+ (k-am-\-tIm-Wp-IÄ) (2) 

 F¶mÂ,   CAP+  bpsS Zzn`m-P-I-amWv  AD

    CAD+  = DAP+       (3)

  (1), (2) ,(3) Â \n¶v,

    CEA+  = ECA+  

 A§s\  ECA3  bnÂ,  AC = AE   (Xpey tImWp-I-fpsS FXnÀh-i-§Ä Xpeyw) 

 BDA3  bnÂ,  EC AD<  

 `    
DC
BD  = AE

BA     (sX-bnÂkv kn²m-´w)

 (    
DC
BD  = AC

BA      (`  AE AC= ) 

       kn²m´w sXfn-bn¨p

kn²m´w 6.4  tImW Zzn`mPI kn²m´¯nsâ hn]coXw

 Hcp {XntIm-W-¯nsâ Hcp ioÀj-¯n-eqsS IS¶p sNÃp¶ t\ÀtcJ FXnÀh-is¯ B´-c-amtbm 

(_m-ly-am-tbm) aäp cÊ v hi-§-fpsS Awi-_-Ô-¯nÂ hn`-Pn-¨mÂ B tcJ tImWns\ ioÀj-¯nÂ B´-c-

amtbm (_m-ly-amtbm) cÊ v ka-`m-K-§-fm-¡p-¶p.

\ne (i) (B-´-c-am-bn)
k¦Â]w :  ABC3  bnÂ AD  F¶ tcJ, FXnÀhiw BC  sb            

B´-c-ambn hn`-Pn¡p¶p

    DC
BD

AC
AB=    (1)

A\p-am\w :    BAC+  bpsS B´c Zzn`m-PIw AD  BIp¶p

 i.e.,  BAD DAC+ +=  F¶v sXfn-bn-¡Ww

\nÀ½nXn  :  

  C bneqsS DAbv¡v kam´cambn Hcp tcJ hcbv¡pI. AXv BA \o«n-b-Xns\ E bnÂ                  

tOZn-¡p¶p. AXn\mÂ CE AD<  

sXfnhv     CE AD< , sXbnÂkv kn²m-´-a-\p-k-cn¨v DC
BD

AE
BA=   (2)

                                      (1), (2) Â \n¶v,  AE
AB

AC
AB=

                         `   AE AC=     

  ACE3  bnÂ   ACE AEC+ +=         (`  AE AC= )   (3)

E

CDB

A

Nn{Xw. 6.7
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  AD ll CE, AC Hcp tOZIw

                       DAC+  = ACE+  (G-Im-´-c-tIm-Wp-IÄ Xpeyw)            (4)   

 IqSmsX   AD ll CE, BE Hcp tOZIw

                        BAD+ = AEC+  (k-am-\-tIm-Wp-IÄ Xpeyw)          (5)   

 (3), (4) , (5) Â \n¶v,

   BAD+  = DAC+

`   BAC+  bpsS tImW-Zzn-`m-Pn-bmWv  AD

 kn²m´w sXfn-bn-¨p.

\ne (ii) (_m-ly-am-bn) (]co£bv¡pffXÃ)     

k¦Â]w :    ABC3 bnÂ AD  F¶ tcJ, FXnÀhiw BC 
\o«nbXns\ D bnÂ _mly-ambn hn`-Pn-¡p-¶p.

                  DC
BD

AC
AB=       (1)

A\p-am\w :     PAC+ bpsS Zzn`m-PIw AD BIp¶p 

     i.e.,  PAD DAC+ +=  F¶v sXfn-bn-¡Ww

\nÀ½nXn  :  C  bneqsS  CE DA<  AD hc-bv¡pI. AXv BA sb E bnÂ kÔn-¡p-¶p.

sXfnhv   CE DA<  ,  sXbnÂkv kn²m-´-a-\p-k-cn¨v DC
BD

EA
BA= EADC

BD
EA
BA=     (2)

   (1), (2) -Â \n¶v, 

                   AE
AB

AC
AB=      AE AC` =

  ACE3  bnÂ  ACE+  = AEC+      (` AE AC= )       (3)   

 AD ll CE, AD, CE bv¡v  AC Hcp tOZIw   

                ACE+  = DAC+     (G-Im-´c tImWp-IÄ)     (4)

 IqSmsX AD ll CE, AD, CE bv¡v  BA Hcp tOZIw 

                PAD+  = AEC+    (k-am-\-tIm-Wp-IÄ)              (5)

 (3) , (4), (5) Â \n¶v,

                PAD+  = DAC+

`   PAC+ bpsS tImW-Zzn-`m-Pn-bmWv AD,  BAC+  bpsS _mlyZzn-`m-PIw AD. 

    kn²m´w sXfn-bn-¨p.

P

DCB

E

A

Nn{Xw. 6.8
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DZm-l-cWw  6.1

  ABC3  bnÂ DE BC<  ,  DB
AD

3
2= .  AE = 3.7 sk.ao F¦nÂ EC ImWpI

\nÀ²m-cWw  ABC3  bnÂ DE BC<

 `   
DB
AD  = EC

AE      (sX-bnÂkv kn²m-´w)

 (      EC  = 
AD

AE DB#

              EC  = .
2

3 7 3#  = 5.55  sk.ao

DZm-l-cWw  6.2

 PQR3  Â ST QR<   BI-¯-¡-hn[w  PQ Â  S F¶ _nµp X¶n-«pÊ v

   SQ
PS

5
3= .  PR = 5.6  sk.-ao. F¦nÂ PT ImWpI

\nÀ²m-cWw  PQR3  Â,  ST QR<  sXbnÂkv kn²m-´-a-\p-k-cn-¨v, 

            
SQ
PS  = TR

PT       (1)

              PT = x F¶n-cn-¡s«,  `  TR  = PR – PT = 5.6 – x

 (1) Â \n¶v,     PT = TR SQ
PS

c m 

                 x = (5.6 )x
5
3- ` j  

               5x = . x16 8 3-  

                x  = .
8

16 8  = 2.1,    PT = 2.1  sk.-ao.

DZm-l-cWw  6.3

 ABC3  bnÂ DB
AD

EC
AE= bpw ADE DEA+ +=  bpw BI-¯-¡-hn[w D, 

E F¶nh bYm-{Iaw AB,AC bnem-Wv.  ABC3 Hcp Zznk-a-`p-P-{Xn-tImWw F¶v sXfn-bn-¡p-I. 

\nÀ²m-cWw 
DB
AD = EC

AE , sXbnÂkv kn²m-´-¯nsâ hn]-coXw A\p-k-cn-¨v, DE BC<

 `   ADE+  = ABC+          (1) 

       DEA+  = BCA+        (2)

 ]s£       ADE+  = DEA+         (3)

 (1), (2) , (3) Â \n¶v, ABC BCA+ +=    

  `   AC = AB   (F-XnÀtIm-Wp-IÄ Xpeyw F¦nÂ FXnÀ hi-§Ä Xpeyw)   
    ABC3  Zznk-a-`pP {XntImWw

Q
R

T
S

P

5.6cm

B C

ED

A

3.7cm

B C

ED

A

Nn{Xw. 6.9

Nn{Xw. 6.10

Nn{Xw. 6.11
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DZm-l-cWw  6.4

 ABC3  bnÂ DE AC< , FE AB<  BI-¯-¡-hn[w D, E, F F¶o _nµp-

¡Ä bYm-{Iaw AB, BC, CA bnemWv 

            
AD
AB    = FC

AC  sXfn-bn-¡p-I. 

\nÀ²m-cWw  ABC3  bnÂ DE AC<

  `      
DA
BD  = EC

BE  (sXbnÂkv kn±m´w)         (1) 

  IqSmsX    FE AB< . 

  `      
EC
BE  = FC

AF    (sXbnÂkv kn±m´w)    (2)

   (1) ,(2) Â \n¶v 

    
AD
BD  = FC

AF  

  (     
AD

BD AD+  = FC
AF FC+     (`  componendo \nbaw) 

   
AD
AB  = FC

AC .

DZm-l-cWw  6.5

 ABC3  bnÂ A+  bpsS B´c Zzn`m-PIw  AD , hiw BC  sb D  bnÂ 

kÔn-¡p-¶p. BD = 2.5 sk.-ao, AB = 5 sk.-ao,  AC = 4.2 sk.-ao. DC ImWpI.

\nÀ²m-cWw ABC3  bnÂ, A+ bpsS B´c Zzn`m-PIw AD . 

 `    
DC
BD  = AC

AB  (tImW Zzn`m-P-I-kn-²m-´w) 

 (       DC  = AB
BD AC#

    DC  = . .
5

2 5 4 2#  = 2.1 sk.-ao.  

DZm-l-cWw 6.6

  ABC3  bnÂ A+  bpsS _mly Zzn`m-PIw AE, BC \o«n-b-Xns\ E bnÂ kÔn-¡p-¶p. AB = 10 
sk.-ao., AC = 6 sk.-ao., BC = 12 sk.-ao.,  F¦nÂ CE ImWpI

\nÀ²m-cWw  ABC3  bnÂ  A+  bpsS _mly Zzn`m-PIw AE, BC \o«n-b-Xns\ E bnÂ kÔn-¡p-¶p. 

 CE = x  sk.-ao.   F¶n-cn-¡-s«, tImW Zzn`m-PI kn²m-´-a-\p-k-cn-¨v, .

   CE
BE  = 

AC
AB   ( x

x12+  = 
6
10

   3 x12+^ h = 5x.      x = 18.
    CE  = 18 sk.-ao.    

B

C

F
D

A

E

A

2.5cm CD

5cm 4.2cm

B

B C
E

D

12 cm

6 cm

x

10 cm
A

Nn{Xw. 6.12

Nn{Xw. 6.13

Nn{Xw. 6.14
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DZm-l-cWw  6.7

 ABC3  bnÂ BC bpsS a[y-_nµphmWv D.   BDA+  bpsS Zzn`m-PIw  DP bpw  ADC+  bpsS 

Zzn`m-PIw DQ bpw BI-¯-¡-hn[w P, Q F¶nh AB,AC  bnse _nµp-¡Ä F¦nÂ PQ BC<  F¶v sXfn-

bn-¡p-I.  

\nÀ²m-cWw   ABD3 bnÂ,   BDA+  bpsS tImW-Zzn-`m-PIw  DP

 `   
PB
AP  = BD

AD    (tIm-W-Zzn-`m-PI kn²m-´w)  (1)  

  ADC3  bnÂ  ADC+  bpsS Zzn`m-PIw  DQ

 `   
QC
AQ  = DC

AD    (tIm-W-Zzn-`m-PI kn²m-´w) (2)

 F¶mÂ  BD = DC  (BC bpsS a[y-_n-µp D)

  (2)  (    
QC
AQ  = BD

AD        (3)

      (1), (3)  Â \n¶v,  
PB
AP  = QC

AQ

  A§s\ ,     PQ BC<              ( sX-bnÂkv kn²m-´-¯nsâ hn]-co-Xw)

A`ymkw 6.1

1. 3ABCD  bnÂ, DE BC<  BI-¯-¡-hn[w D,E  F¶nh bYm-{Iaw AB, AC bnemWv

  (i) AD = 6 sk.-ao., DB = 9 sk.-ao. , AE = 8 sk.-ao., F¦nÂ ACImWpI.

 (ii) AD = 8 sk.-ao.,  AB = 12 sk.-ao., AE = 12  sk.-ao., F¦nÂ CE ImWpI.

 (iii) AD = 4x–3, BD = 3x–1 , AE = 8x–7, EC = 5x–3, F¦nÂ x sâ aqeyw ImWpI.

2.  Nn{X-¯nÂ  AP = 3 sk.-ao.,  AR = 4.5sk.-ao., AQ = 6sk.-ao., 
   AB = 5 sk.-ao., AC = 10 cm. 
   AD bpsS \ofw ImWpI.

3.  PQR3  Â E, F F¶o _nµp-¡Ä bYm-{Iaw PQ , PR emWv. NphsS sImSp-¯n-«pÅ Hmtcm             

{]iv\-§Ä¡pw  EF QR<  BtWm F¶v ]cn-tim-[n-¡pI.

 (i) PE = 3.9 sk.-ao., EQ = 3 sk.-ao., PF = 3.6sk.-ao., FR = 2.4sk.-ao.

 (ii) PE = 4 sk.-ao., QE = 4.5 sk.-ao., PF = 8 sk.-ao.,  RF =  9 sk.-ao.

4.  Nn{X-¯nÂ, AC BD< , CE DF< . 
   OA =12sk.-ao.,  AB = 9  sk.-ao., OC = 8 sk.-ao.

   EF = 4.5 sk.-ao. F¦nÂ  FO ImWpI.

A

P Q

B CD

A

P Q

B
CD

R

A

E

B

F

D

O

C

Nn{Xw.  6.15
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5.  ABCD  F¶ NXpÀ`p-P-¯nÂ AB ll CD. AB ¡v kam-´-c-ambn hc-bv¡p¶ tcJ AD sb P bnepw 

BC sb Qhnepw kÔn-¡p-¶p.  PD
AP

QC
BQ

=   F¶v sXfn-bn-¡p-I. 

6.  Nn{X-¯nÂ  PC QK< , BC HK< . AQ = 6 sk.-ao., QH = 4 sk.-ao.,

 HP = 5 sk.-ao., KC = 18sk.-ao., F¦nÂ AK, PB F¶nh ImWpI.

7.  Nn{X-¯nÂ DE AQ< , DF AR<  

     EF QR<  F¶v sXfn-bn-¡pI

8.  Nn{X-¯nÂ

 DE AB< , DF AC< .
 EF BC<  F¶v sXfn-bn-¡pI

9.  ABC3  bnÂ A+  bpsS B´c Zzn`m-PIw AD, BC sb D bnÂ kÔn-¡p-¶p. 

 (i)  BD = 2 sk.-ao., AB = 5 sk.-ao., DC = 3 sk.-ao. F¦nÂ ACImWpI

 (ii)   AB = 5.6 sk.-ao., AC = 6 sk.-ao., DC = 3 F¦nÂ BC ImWpI

 (iii)  AB = x, AC = x–2, BD = x+2,  DC = x–1 F¦nÂ x sâ aqeyw ImWpI.

10.  ABC3  bnÂ A+ bpsS Zzn`m-PIw AD BtWm F¶v ]cn-tim-[n-¡pI  

 (i)  AB = 4 sk.-ao., AC = 6sk.-ao., BD = 1.6 sk.-ao., CD = 2.4 sk.-ao.

 (ii) AB = 6 sk.-ao., AC = 8sk.-ao., BD = 1.5sk.-ao., CD = 3sk.-ao.

11.  MNO3  bnÂ  M+  sâ _mly Zzn`m-PIw MP, NO \o«n-b-Xns\ P bnÂ kÔn-¡p¶p.  

   MN = 10 sk.-ao, MO = 6 sk.-ao, 

  NO = 12 sk.-ao, F¦nÂ OP ImWpI

12.  NXpÀ`pPw ABCD bnÂ   B+ , D+  F¶n-h-bpsS Zzn`m-P-I-§Ä AC sb E bnÂ tOZn-¡p¶p  

BC
AB

DC
AD=  F¶v sXfn-bn-¡pI.  

13.  ABCT  bnÂ  A+  bpsS B´c Zzn`m-PIw BC sb D bnÂ kÔn-¡p-¶p.  A+  bpsS _mly                 

Zzn`m-PIw BC \o«n-b-Xns\ E  bnÂ kÔn-¡p¶p  BE
BD

CE
CD=  F¶v sXfn-bn-¡pI.

14.  NXpÀ`pPw ABCD bnÂ AB =AD, AE , AF  F¶nh bYm-{Iaw  BAC+  , DAC+ bpsS B´c 

Zzn`m-P-I-§Ä F¦nÂ F¶v EF BD<  F¶v sXfn-bn-¡pI. 

P

F

RQ

D

E

A

F
PE

D

A

CB

Q
M

O PN

10cm
6cm

12cm

A

K

CB

P
H

Q
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6.3 kZri {XntImW§Ä (Similar Triangles)  
 VIII þmw Ìm³UmÀUnÂ \mw {XntIm-W-§psS kÀÆ-k-aX hni-Z-ambn ]Tn¨p Ign-ªp. Htc BIr-Xn-bpw hen-

¸-hp-apÅ cÊ v Pyman-Xob cq]-§sf kÀÆ-kacq]-§Ä F¶p ]d-bp-¶p. Cu ]mT-`m-K-¯nÂ, Htc BIrXn DÅ-hbpw             

]s£ Htc hen¸w Bh-iy-an-Ãm-¯hbpw Bb Pyman-Xob cq]-§-sf-¡p-dn¨v \ap¡v ]Tn-¡mw. A¯cw Pyman-Xob cq]-

§sf kZr-i-§-sf¶v ]d-bp-¶p.

 Htc BIr-Xnbpw F¶mÂ Htc hen¸w AsÃ-¦nÂ hyXykvX hen-¸-hp--apÅ [mcmfw hkvXp-¡sf \ap¡v Npäpw 

ImWm-hp-¶-Xm-Wv. DZm-l-c-W-am-bn, Hcp hr£-¯nse Ce-IÄ an¡hmdpw Htc 

BIrXnbpw F¶mÂ Htc hen-¸w AsÃ-¦nÂ hyXykvX hen¸w DÅ-h-bp-am-Wv. 

CXp-t]mse Hcp t^mt«m s\K-äohv þÂ \n¶pw FSp¯ t^mt«m-IÄ Htc BIr-

Xnbpw hyXykvX hen-¸-hp-ap-Å-h-bm-Wv. Htc BIr-Xnbpw hyXykvX hen-¸-hp-

apÅ A¯cw FÃm hkvXp-¡-tfbpw kZr-i-h-kvXp-¡Ä F¶p ]d-bp-¶p.

 kZriy {XntIm-W-§-fpsS XXz§fpw {]Xn-Om-b-Ifpw D]-tbm-

Kn¨v CuPn-]vXnse ]nc-an-Up-I-fpsS Db-c-§Ä IÊ p-]n-Sn-¡p-¶-Xn\v {KoknÂ 

sXbnÂkv F¶ KWnX imkv{X-Ú³ PymanXn Ah-X-cn-¸n-¨p. A§s\ kZr-iy-

{Xn-tImW§-fpsS D]-tbmKw Db-c-§fpw Zqc-§fpw Af-¡p-¶-Xn\v km[y-am-Ip-

¶pÊ - v. Hcp Zznk-a-`pP {XntIm-W-¯nsâ ]mZ-tIm-Wp-IÄ Xpey-am-sW¶v At±lw 

\nco-£n-¨p. At±lw kZr-iy-{Xn-

tIm-W-§Ä, ka-tImW {XntIm-

W-§Ä F¶n-h-bpsS Bibw 

{]mtbm-KnI Pyman-Xn-bnÂ D]-tbm-

Kn-¨p. 

 kÀÆ ka-cq-]-§Ä 

kZr-i-§-fmWv F¶Xv hyà-        

am-Wv. F¶mÂ hn]-coXw icn-

bm-I-W-sa-¶n-Ã. Cu `mK-¯nÂ 

\ap¡v kZri {XntIm-W-§Ä 

am{Xw NÀ¨ sNbvXv {]iv\- \nÀ 

²m-c-W-¯nÂ Cu Adn-hns\ {]

tbm-Kn-¡mw.  NphsS sImSp-¯n-«pÅ efn-X-amb {]hÀ¯\w kZri {XntIm-W-

§sf \ap¡v Zriy-hÂ¡-cn-¡m³ klm-bn-¡p-¶p.

     �   Hcp ImÀUv t_mÀUv FSp¯v AXnÂ {XntIm-W-cq-]-¯nÂ Hcp Zzmc-an-SpI.

 � Xd\nc-¸nÂ \n¶pw 1 aoäÀ Db-c-¯nÂ Cu ImÀUv t_mÀUns\ kqcy {]Im-i-¯nÂ ImWn-¡pI.

     � At\Iw {XntImW cq]-§Ä cq]-s¸-Sp-¶Xv ImWp-¶-Xn-\mbn ImÀUv t_mÀUns\ Xd-bpsS t\sc 

sImÊp-h-cnI.

 � Xd \nc-¸n-t\mSv ASp-¡p-t´mdpw {]Xn-_nw_w sNdp-Xmbn sNdp-Xmbn hcp-Ibpw Xd \nc-¸nÂ \n¶pw 

AI-ep-t¼mÄ {]Xn-_nw_w hep-Xm-Ip-Ibpw sN¿p-¶p.

 � {XntIm-W-§-fpsS hne-¸-§Ä hyXy-kvX-am-sW-¦nepw {XntIm-W-¯nsâ aq¶v ioÀj--§-fnepw cq]w 

sImÅp¶ tImWp-I-fpsS hen¸w Ft¸mgpw Xpeyw Bbn-cn¡pw.

All 
triangles

are similar

anen-äkv sXbnÂkv 
(624-546 BC)  

{Kokv

 Adn-b-s¸-Sp¶ BZys¯ 

XXz imkv{X-Ú-\pw, KWnX imkv{X- 

Ú\pw Bbn-cp-¶p. BZy-ambn Pyman-

Xn-bnÂ deductive reasoning             

{]tbm-Kn¨ {]iwk At±-l-¯n-

\p-Å-Xm-Wv. Pyman-Xn-bnÂ [mcmfw 

At±lw IÊp-]n-Sn-¨p.At±-l-¯nsâ                 

{]iv\ \nÀ²m-cW coXn [mcmfw 

KWnX imkv{X-Ú-·m-cpsS {i²sb 

BIÀjn¨n«pÊ - v. _n.-kn. 585 Â 

kqcy-{K-lWs¯ t\cs¯ {]h-Nn-¨v 

At±lw {]ikvX\mbn. 

{]hÀ¯\w
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A

CB

D

FE
Nn{Xw. 6.16 Nn{Xw. 6.17

\nÀÆ-N\w

{i²n-t¡- Êh

 

  cÊ v {XntIm-W-§Ä kZriw BI-W-sa-¦nÂ
(i)  Ah-bpsS kam-\-tIm-Wp-IÄ Xpeyw (A-sÃ-¦nÂ) 
(ii)  Ah-bpsS kam-\-h-i-§-fpsS \of-§Ä Htc Awi-_-Ô-¯nÂ (A-\p-]m-X-¯nÂ) Bbn-cn¡pw. 

CXns\ Hcp {XntImWw asäm-¶nsâ hep-Xm-¡nb cq]-¯n\p Xpey-am-sW¶v ]d-bmw.
  AXmbXv, Hcp {XntImWw  asäm-¶nsâ hep-Xm-¡nb cq]-amsW¦nÂ cÊ v {XntIm-W-§fpw 

kZriamWv. 

  3ABC , 3DEFF¶o {XntIm-W-§Ä kZr-i-§Ä BI-W-sa-¦nÂ, 

  (i)  A D+ += ,  B E+ += ,  C F+ +=  (A-sÃ-¦nÂ) 

 (ii) DE
AB

EF
BC

FD
CA= = .

 A, B ,C F¶o ioÀj-§Ä bYm-{Iaw D, E, F F¶nhbv¡v kam-\-am-Wv. NnÓ-cq-]-¯nÂ, 

ABC DEF3 3+  CXns\ 3ABC kZr-i-amWv 3DEF F¶v hmbn-¡p-¶p. ‘+ ’ F¶ NnÓw ‘kZr-i-

amWv’ F¶Xns\ {]Xn-\n-[o-I-cn-¡p-¶p.  

 3ABC, 3DEF F¶n-h-bpsS kZr-i-Xsb Ah-bpsS ioÀj-§-fpsS kam-\X D]-tbm-Kn¨v NnÓ 

cq]-¯nÂ   BCA EFD3 3+ , CAB FDET T+ Fs¶-gpXmw. 

6.3.1 {XntIm-W-§fpsS kZr-i-X-bv¡pÅ {]am-W-§Ä

 Xmsg sImSp-¯n-«pÅ aq¶v {]am-W-§Ä cÊ v {XntIm-W-§Ä kZr-i-§-fmWv F¶v sXfn-bn-¡m³ 
 aXn-bm-b-Xm-Wv. 

(i)   AA(tIm¬ þ tIm¬) kZr-iXm {]amWw

 Hcp {XntIm-W-¯nsâ cÊ v tImWp-IÄ asämcp {XntIm-W-¯nsâ kam\ tImWp-IÄ¡v Xpey-sa-¦nÂ 
 Ah kZr-i-§-fm-Wv. 
 {i²n-t¡- Êh  
  Hcp {XntIm-W-¯nsâ cÊ v tImWpIÄ asämcp {XntIm-W-¯nsâ kam\ tImWp-IÄ¡v 

 Xpey-am-sW-¦nÂ Ah-bpsS aq¶m-as¯ tImWp-Ifpw Xpey-am-Ipw. AXn-\mÂ AA kZr-iXm {]am-Ws¯ 

 AAA {]amWw F¶pw kqNn-¸n-¡mw. 

(ii) SSS (hiw-þ-h-iw-þ-h-iw) kZr-iXm {]amWw

 cÊ v {XntIm-W-§-fnÂ, Hcp- {XntIm-W-¯nsâ hi-§Ä asä {XntIm-W-¯nsâ hi-§-fp-ambn 
 B\p-]m-Xn-I-am-sW-¦nÂ (Htc Awi-_-Ô-¯nÂ) Ah-bpsS kam-\-tIm-Wp-IÄ XpeyamIpw. AXn-\mÂ 
 cÊ v {XntIm-W-§fpw kZriy-§-fm-Wv. 

(iii) SAS (hiw þ tIm¬ þ hiw) kZr-iXm {]amWw

 cÊp {XntIm-W-¯nsâ Hcp tIm¬ asä {XntIm-W-¯nsâ Hcp tImWn-t\mSv Xpey-am-bn-cn-¡p-Ibpw 
 Cu tImWp-Isf DÄs¡m-Åp¶ hi-§Ä B\p-]m-Xn-I-¯n-em-bn-cn-¡p-Ibpw sNbvXmÂ 
 cÊ v {XntIm-W-§Ä kZri-§fpamWv. 
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 {XntIm-W-§-fpsS kZr-i-X-sb-¡p-dn-¨pÅ Nne ^e-§Ä sXfn-hn-ÃmsX Xmsg sImSp¯ncn¡p-¶p. 

(i) cÊvkZr-i-{Xn-tIm-W-§-fpsShnkvXoÀ®-§-fpsSAwi-_Ôwkam-\-h-i-§-fpsShÀ¤-§-fpsSAwi-
_-Ô-¯n\v Xpey-amWv. 

(ii) Hcp ka-tIm-Wnsâ ioÀj-¯nÂ \n¶pw IÀ®-¯n-te¡p Hcp ew_w hc-bv¡p-I-bm-sW-¦nÂ ew_-
¯nsâ Hmtcm hi-¯papÅ {XntIm-W-§Ä BsI {XntIm-W-¯n\v kZr-ihpw IqSmsX ]c-kv]cw kZr-
ihpw BWv  

 ChnsS   (a) DBA ABCT T+

      (b) DAC ABC3 3+

      (c) DBA DAC3 3+

(iii)  cÊ v {XntIm-W-§Ä kZr-i-§-fm-sW-¦nÂ kam-\-h-i-§-fpsS Awi-_Ôw Ah-bpsS kam\ D¶-Xn-I-

fpsS Awi-_-Ô-¯n\v Xpey-am-Wv.

  i.e.,   ABC EFGT T+ , F¦nÂ 

  EF
AB

FG
BC

GE
CA

EH
AD= = =

(iv)  cÊ v {XntIm-W-§Ä kZr-i-§fmsW¦nÂ kam-\-h-i-§-fpsS 

Awi-_Ôw kam\ Npä-f-hp-I-fpsS Awi-_-Ô-¯n\v Xpey-am-Wv. 

  ABC DEFT T+ ,   F¦nÂ  DE
AB

EF
BC

FD
CA

DE EF FD
AB BC CA= = =

+ +
+ + .

DZm-l-cWw 6.8

 PQRT  Â A, B F¶Xv PQ, PRF¶o hi§fnse _nµp¡Ä. IqSmsX     

  AB ;;QR.  AB = 3 sk.-ao.,  PB = 2sk.-ao., PR = 6 sk.-ao., 
 F¦nÂ  QR sâ \ofw ImWpI.

\nÀ²m-cWw              AB = 3 sk.-ao., PB = 2 sk.-ao. PR = 6 sk.-ao., AB ;;QR

  3PAB PQRandD D, 3PAB PQRandD D  F¶n-h-bnÂ,

   PAB+  = PQR+   (k-am-\-tIm-Wp-IÄ)

    P+  s]mXp-hmWv

      PAB PQR` +D D PAB PQR` +D D3  3PAB PQR` +D D               (AA  {]amWw)
 kam-\-h-i-§Ä B\p-]m-Xn-I-¯n-em-b-Xn-\mÂ,

   
QR
AB  =  

PR
PB

        QR =  
PB

AB PR#

    = 
2

3 6#

   QR = 9 sk.-ao.

A

B CD

A

B CD F GH

E                   

P

A B

Q

3

2

R

6

Nn{Xw.  6.18

Nn{Xw. 6.19 Nn{Xw. 6.20

Nn{Xw. 6.21
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DZm-l-cWw 6.9
 1.8 aoäÀ Db-c-apÅ HcmÄ Hcp ]nc-an-Un-\-cn-InÂ \nÂ¡p-¶p. Abm-fpsS \ng-ensâ \ofw 2.7 

aoädpw AtX-k-abw ]nc-an-Unsâ \ng-ensâ \ofw 210 aoädpw F¦nÂ ]nc-an-Unsâ Dbcw ImWpI

\nÀ²m-cWw AB , DE  F¶nh bYm-{Iaw ]nc-an-Unsâ 

  Db-cw, Bfnsâ Dbcw F¶n-cn-¡s« 

  BC, EF F¶nh bYm-{Iaw ]nc-an-Uv, 

  BÄ F¶n-h-bpsS \ng-ep-I-fpsS \of-§Ä 

  F¶n-cn-¡s«.

   ,ABC DEFandD D  F¶n-h-bnÂ,

  ABC DEF+ += =90o

  BCA EFD+ +=  
  (Htc ka-b¯v taÂt¡m¬ Xpey-am-Wv)

  ABC DEF` +D D              ( AA {]amWw)

    
DE
AB

EF
BC=

               (   
. .
AB
1 8 2 7

210=    ( AB  = 
.

.
2 7
210 1 8# =140. 

 ]nc-an-Unsâ Dbcw =  140 aoäÀ

DZm-l-cWw 6.10

 Hcp tKm]p-c-¯nÂ \n¶pw 87.6 aoäÀ AIse \nÂ¡p¶ HcmÄ Hcp I®m-Sn-bnÂ tKm]p-c-¯nsâ 
apIÄ `mKw ImWp-¶p. Xd-bnÂ Ccn-¡p¶ I®mSn apI-fn-te¡v A`n-ap-J-am-Wv. AbmÄ I®m-Sn-bnÂ           
\n¶pw 0.4 aoäÀ AI-sebpw Xd-bnÂ \n¶pw Abm-fpsS ho£-W-\n-c¸v hsc-bpÅ Zqcw 1.5 aoädpw BWv. 
tKm]pcw F{X Db-c-¯n-emWv ?  (B-fnsâ ]mZw, I®mSn, tKm]p-c-¯nsâ NphSv F¶nh Xnc-Ýo\ tcJ-bn-
em-Wv)  

 \nÀ²m-cWw AB, ED F¶nh bYm-{Iaw Bfn-tâbpw tKm]p-c-¯n-tâbpw Db-c-§-fm-sW-¶n-cn-¡s«.

  I®m-Sn-bnÂ tKm]p-c-¯nsâ {]Xn-_nw_w ]Xn-¡p¶ _nµp C F¶ncn-¡s-«.

 In 3 ABC , 3 EDC F¶n-h-bnÂ \n¶v, 

  ABC+  = EDC+ = 90o

  BCA+  = DCE+  
 (H-tc-k-a-b¯v taÂt¡m¬ Xpeyw)

`      ABC EDC+D D     ( AA {]amWw)

`   
AB
ED  = 

BC
DC        (k-am-\-h-i-§Ä B\p-]m-Xn-I-¯n-em-Wv)

  ED = 
.
. 1.5 328.5

BC
DC AB

0 4
87 6

# #= =

 tKm]p-c-¯nsâ Dbcw  = 328.5 aoäÀ

210m

A

CB

D

E F
2.7 m

1.
8 m

1.
5m

A

B C D

E

0.4m 87.6m

Nn{Xw. 6.22

Nn{Xw. 6.23

Nn{Xw. 6.24

Bfnsâ                                        
\ngÂ

]ncanUnsâ                                        
\ngÂ

]ncanUnsâ                                        
Dbcw

3 3

33

3 3
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DZm-l-cWw 6.11

 Hcp Iymad ^nen-anÂ Hcp ac-¯nsâ {]Xn-_nw_w 35 an.ao. \of-¯nÂ ]Xn-¡p-¶p. ZÀ¸-W-¯nÂ          
\n¶pw ^nenw hscbpff Zqcw 42 an.ao, ZÀ¸-W-¯nÂ \n¶pw acw hsc-bpÅ Zqcw 6 an. t^mt«m FSp-
¡-s¸« ac-¯nsâ `mK-¯nsâ Dbcw F{X ? 

\nÀ²m-cWw AB, EF F¶nh bYm-{Iaw 
ac-¯nsâ `mKw, AXnsâ {]Xn-_nw_w 
F¶n-h-bpsS Db-c-§Ä F¶n-cn-¡-s«. 

C ZÀ¸-Ws¯ kqNn-¸n-¡p-¶p. CG,CH  
F¶nh ,ACB FECD D  F¶n-h-bpsS  

Db-c-§Ä F¶n-cn-¡-s«,  

      AB || FE.

      ,ACB FECD D   F¶n-h-bnÂ, 

                     BAC FEC+ +=

                               ECF+  = ACB+  (ioÀjm-`n-apJ tImWp-IÄ)

 ACB ECF` +D D   ( AA {]amWw)

 AXm-b-Xv,  
EF
AB

CH
CG=  

  (    AB = 
CH
CG EF# = 

.
.

0 042
6 0 035#  =  5 

  t^mt«m FSp¯ ac-¯nsâ Dbcw 5 aoäÀ BWv

A`ymkw 6.2

1. Xmsg sImSp-¯n-«p-Å-h-bnÂ x, y bpsS hne ImWp-I. FÃm \of-§fpw skâo aoä-dnÂ sImSp-¯n-
cn-¡p¶p (FÃm Af-hp-Ifpw tXmXn-e-Ã) 

 (i)      (ii)   (iii)

2. 1.8 aoäÀ Db-c-apÅ Hcm-fpsS {]Xn-_nw_w Hcp Iyma-d-bnse ^nen-anÂ 1.5 sk.-ao-äÀ \of-¯nÂ            
]Xn-bp-¶p. Iyma-d-bnse ZÀ¸-W-¯nÂ \n¶pw 3 sk.-ao. AI-se-bmWv ^nenw F¦nÂ Iyma-d-bnÂ   
\n¶pw AbmÄ F{X Zqc-¯n-emWv ? 

3. Hcp Zo]kvXw`-¯nsâ Nph-«nÂ \n¶pw 120 sk.-ao-äÀ Db-c-apÅ Hcp s]¬Ip«n                                              
0.6 ao/sk¡âv thK-X-bnÂ \S-¡p-¶p. Xd-\n-c-¸nÂ \n¶pw 3.6 aoäÀ apI-fn-emWv Zo]w F¦nÂ           
4 sk¡âpIÄ¡ptijw Ah-fpsS \ng-ensâ \ofw ImWp-I.
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4. ]nXm-hn-s\m¸w ISÂXo-c¯v \nÂ¡p¶ Hcp s]¬Ip«n Hcp             
\o´Â¡m-c³ ap§n Xmgp¶ Øm\wImWp-¶p. AhÄ \nÂ 
¡p-¶n-S¯p \n¶v 50 aoäÀ ]Sn-ªmdv \nÂ¡p¶ Xsâ ]nXm-
hn-t\mSv klmbn¡m³ hnfn¨v ]d-bp-¶p. Ah-sf-¡mÄ Ah-fpsS 
]nXmhv 10 aoäÀ t_m«n-\-Sp-¯mWv. Ah-fpsS ]nXm-hn\v t_m«nÂ 
\o´Â¡m-c-\-Sp-s¯-¯m³ t_m«nÂ \n¶pw 126 aoäÀ Zqcw bm{X 
sNt¿- -ÊXpÊ - v. AtX kabw t_m«nÂ \n¶pw 98 aoäÀ AIse HcmÄ tXmWn-bnÂ khmcn sN¿p-
¶Xv B s]¬Ip«n ImWp-¶p. B tXmWn, \o´Â¡m-c\v Ing¡p `mK-¯m-Wv. \o´Â¡m-cs\ 
c£-s¸-Sp-¯m³ AbmÄ F{X Zqcw bm{X sN¿Ww (kq-N\ Nn{Xw t\m¡pI

5. ABCD  bnÂ P,Q F¶o _nµp-¡Ä bYm-{Iaw AB, AC bnemWv AP = 3 sk.-ao., PB = 6 sk.-ao, 
AQ = 5  sk.-ao. , QC = 10 sk.-ao. F¦nÂ BC = 3 PQ F¶v sXfn-bn-¡pI 

6.  ABCD  bnÂ AB = AC IqSmsX BC = 6  sk.-ao., AD = 5sk.-ao., CD = 4sk.-ao. hc-¯¡-

hn[w AC bnse Hcp _nµp-hmWv D.  BCD ACB+D D  F¶v sXfn-bn¨v BD ImWpI  

7. ABCD  bnÂ DE || BC hc-¯-¡-hn[w AB, AC F¶o hi-§-fn³ taÂ bYm-{Iaw D,E F¶o          

_nµp-¡Ä DÊ v AB = 3 AD, ABCD  bpsS hnkvXoÀ®w 72 N.-sk.-aoäÀ F¦nÂ NXpÀ`pPw 

DBCE bpsS hnkvXoÀ®w ImWpI.  

8.  ABCD  bpsS aq¶v hi-§-fpsS \of-§Ä 6 sk.-ao., 4 sk.-ao. , 9 sk.-ao.  PQR ABC3 3+    
3PQR sâ hi-§-fn-sem¶v 35 sk.-ao. 3PQR \v km[y-amb Gähpw henb Npä-fhv F´v ?

9. Nn{X-¯nÂ DE || BC, 
BD
AD

5
3=  F¶mÂ  

  (i) 3ADEbpsS hnkvXoÀ®w-

3ABCbpsS hnkvXoÀ®w-
, (ii) ew_Iw BCED bpsS hnkvXoÀ®w-

       3ABCbpsS hnkvXoÀ®w-

 F¶nhbpsS aqeyw ImWpI.

10. Hcp ]«W-¯nÂ D]-tbm-K-iyq-\y-amb `mK¯v Hcp ]pXnb 
hymh-km-bnI taJe hnI-kn-¸n-¡p-¶-Xn\v Kh¬saâ v 
Xocp-am-\n-¨p. Nn{X-¯nsâ \ng-en-«-`mKw ]pXnb hymh-
kmbnI taJ-e-bpsS hnkvXoÀ®-s¯-¡p-dn-¡p-¶p. 
F¦nÂ ]pXnb hymh-km-bnI taJ-e-bpsS hnkvXoÀ®w 

ImWp-I.

11. Nn{X-¯nÂ ImWp¶ t]mse Hcp Ip«n ka-`p-Pm-Ir-Xn-bnÂ Hcp ]«w \nÀ½n-¡p-

¶p. AE = 16 sk.-ao., EC = 81 sk.-ao Ah³ Hcp t\sc-bpÅ I¼n BD  
D]-tbm-Kn-¡p-¶p-sh-¦nÂ, AXnsâ \ofw F{X ?
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A

B D C

12. Hcp hnZymÀ°n Hcp sImSn-¡-¼nsâ Dbcw ImWp-¶-Xn\v B{K-ln-¡p-¶p. sImSn-¡-¼nsâ                     

A{K-¯nsâ {]Xn-^-e\w ImW-¯-¡-hn[w Ah³ Hcp sNdnb I®mSn Xd-bnÂ shbv¡p-¶p. 

Ah-\nÂ \n¶pw I®m-Sn-bpsS Zqcw 0.5 aoädpw I®m-Sn-bnÂ \n¶pw sImSn-¡-¼nsâ Zqcw 3 aoä-

dp-am-Wv. Xd \nc-¸nÂ \n¶pw 1.5 aoäÀ apI-fn-emWv Xnc-Ýo\ tcJ F¦nÂ sImSn-¡-¼nsâ Dbcw 

ImWpI. (hnZymÀ°n-bpsS ]mZw, I®m-Sn, sImSn-¡-¼nsâ NphSv F¶nh Xnc-Ýo\ tcJ-bn-em-Wv)

13. Hcp taÂ¡q-c-bpsS Xncy-IvtOZw Nn{X-¯nÂ ImWp¶p 

 (i)  kZr-iy-{Xn-tIm-W-§sf Xncn-¨-dn-bpI

 (ii) taÂ¡q-c-bpsS Dbcw h ImWpI 

kn²m´w 6.6        ss]X-tKm-dkv kn²m´w (_-´m-b³ kn²m-´w)

 Hcpka-tIm-W-{Xn-tIm-W-¯nÂIÀ®-¯nsâhÀ¤waäpcÊvhi-§-fpsShÀ¤-§-fpsSXpIbv¡p
Xpey-am-bn-cn-¡pw.

k¦Â]w  :  ka-tIm-W-{Xn-tImWw 3ABC bnÂ   A 90+ = c.
A\p-am\w : BC AB AC

2 2 2

= +

\nÀ½nXn  :  AD BC=  hc-bv¡pI

sXfnhv    

 ABC,  DBA , F¶o {XntIm-W-§-fnÂ,

  B+   s]mXp-hmb tIm¬ 

 IqSmsX BAC ADB 90+ += = c.
  ABC DBA`3 3+     (AA {]amWw)
 Ah-bpsS kam-\-h-i-§Ä B\p-]m-Xn-I-¯n-em-Wv.

 AXm-b-Xv,     
DB
AB

BA
BC=

   `    AB DB BC
2

#=       (1)

 AXp-t]mse  ABC DAC3 3+ .

       
AC
BC

DC
AC=

  `              AC BC DC
2

#=            (2)
 
(1), (2) F¶nh Iq«n-bmÂ 
                AB AC BD BC BC DC

2 2

# #+ = +

                                     BC BD DC= +^ h

                                     BC BC#=  =  BC
2

          BC
2
= AB AC

2 2

+  kn²m´w sXfn-bn-¨p.

Nn{Xw. 6.26
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P

Q

P

A

Q

P

Q
A

B

Nn{Xw. 6.27 Nn{Xw. 6.28 Nn{Xw. 6.29

Ipdn¸v

\nÀÆ-N\w

 
 ss]X-tKm-dkv kn²m-´-¯n\v cÊ v ASn-Øm\ ho£-W-§-fpÊ - v. H¶v, hnkvXoÀ®-§sf kw_-
Ôn-¨-Xpw, cÊ v \of-§sf kw_-Ôn-¨-Xpw. AXp-sImÊ v Cu AXn-{]-[m-\-amb kn²m´w Pyman-Xn-
sbbpw _oP-K-Wn-X-s¯bpw _Ôn-¸n-¡p-¶p. ss]X-tKm-dkv kn²m-´-¯nsâ hn]-co-Xhpw icn-bm-Wv. 
CXv BZy-ambn {]kvXm-hn-¨Xpw sXfn-bn-¨Xpw bq-¢nUv Bbn-cp-¶p.

ss]X-tKm-dkv kn²m-´-¯nsâ hn]-coXw NphsS sImSp-¯n-cn-¡p¶p

kn²m´w  6.7  ss]X-tKm-dkv kn²m-´-¯nsâ hn]-coXw

 Hcp{XntIm-W-¯nÂHcphi-¯nsâhÀ¤waäpcÊvhi-§-fpsShÀ¤-§-fpsSXpIbv¡vXpey-

am-sW-¦nÂ BZys¯ hi¯n\v FXn-sc-bpÅ tIm¬ ka-tIm¬ Bbn-cn-¡pw. 

6.4  hr¯-§fpw kv]Ài-tc-J-Ifpw

 Hcp t\ÀtcJ hr¯s¯ Htc-sbmcp _nµp-hnÂ am{Xw kv]Àin-¨mÂ AsXmcp kv]Ài-tc-J-bmWv. 
Pyman-Xn-bnÂ, Pyman-Xob \nÀ½n-Xn-I-fnepw sXfn-hp-I-fnepw hr¯-§fpsS kv]Ài-tc-J-IÄ Hcp apJy ]¦v 
hln-¡p-¶p. Cu `mK-¯nÂ hr¯-§fpw kv]Ài-tc-J-Ifpw B[m-c-am-bpÅ Nne ^e-§Ä \nÀÆ-Nn¨v              
kv]Ài-tcJ þ Rm¬ kn²m´w F¶ Hcp apJy-amb kn²m´w sXfn-bn-¡mw. Hcp hr¯hpw Hcp Xe-¯n-
epÅ Hcp t\Àtc-Jbpw X¶mÂ aq¶v km²y-X-IÄ DÊm-Ip¶p þ Ah tOZn-¡p-¶n-Ã, Ah cÊ v _nµp-¡-
fnÂ tOZn-¡p¶p AsÃ-¦nÂ Htc-sbmcp _nµp-hnÂ am{Xw kv]Àin-¡p-¶p. NphsS sImSp-¯n-«pÅ Nn{X-
§Ä t\m¡p-I.  

     

     Nn{Xw 6.27 Â hr¯-¯n\pw PQ F¶ t\Àtc-Jbv¡pw s]mXp-hmb _nµp CÃ

    Nn{Xw 6.28 Â PQ F¶ t\ÀtcJ hr¯s¯ A,B F¶o cÊ v hyXykvX _nµp-¡-fnÂ tOZn-¡p¶p. 
ChnsS PQ hr¯¯nsâ Hcp tOZIw BIp¶p.

    Nn{Xw 6.29 Â PQ F¶ t\Àtc-Jbv¡pw hr¯-¯n\pw s]mXp-hmbn Htc-sbmcp _nµp DÊ v. t\ÀtcJ       
    hr¯s¯ Htc-sbmcp _nµp-hnÂ kv]Àin-¡p-¶p. PQ  F¶ t\Àtc-Jsb , hr¯-¯n\v A bnepÅ  
    kv]Ài-tcJ F¶p ]d-bp-¶p. 

 Hcp hr¯s¯ Htc-sbmcp _nµp-hnÂ am{Xw kv]Àin-¡p¶ tcJsb kv]Ài-tcJ F¶pw 

 hr¯s¯ kv]Àin-¡p¶ _nµp-hns\ AXnsâ kv]Ài _nµp F¶pw ]d-bp¶p.
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hr¯-§fpw kv]Ài-tc-J-Ifpw ASn-Øm-\-am-¡n-bpÅ kn²m-´-§Ä (sXfn-hnÃ)

1. Hcp hr¯-¯nÂ GsX-¦nepw _nµp-hn-eq-sS-bpÅ kv]Ài-tcJ kv]Ài-_-nµp-hn-eqsSbpÅ hykmÀ²-

¯n\p ew_-am-bn-cn-¡pw.

2. Hcp hr¯-¯n\v AXn³ta-epÅ GsX-¦nepw Hcp _nµp-hn-eqsS Htc-sbmcp kv]Ài-tcJ am{Xw                     

hc-bv¡m³ Ignbpw

3. Hcp hr¯-¯n\v shfn-bn-epÅ Hcp _nµp-hnÂ \n¶v hc¨ cÊ v kv]Ài-tc-J-I-fpsS \of-§Ä Xpey-am-bn-

cn¡pw 

4. cÊ v hr¯§Ä ]c-kv]cw kv]Àin-¡p-t¼mÄ Ah-bpsS kv]Ài-_n-µp, tI{µ-§sf tbmPn-¸n-¡p¶           

t\Àtc-J-bnÂ Bbn-cn-¡pw.

5. cÊ v hr¯-§Ä _mly-ambn kv]Àin-¨mÂ Ah-bpsS tI{µ-§Ä X½n-epÅ AIew Ah-bpsS hymkmÀ²-

§-fpsS XpIbv¡p Xpey-am-bn-cn-¡pw..

6. cÊ v hr¯-§Ä B´-c-ambn kv]Àin-¨mÂ tI{µ-§Ä X½n-epÅ AIew Ah-bpsS hymkmÀ²-§-fpsS 

hyXy-mk-¯n\p Xpey-am-bn-cn-¡pw.

kn²m´w  6.8  kv]Ài-tcJ þ Rm¬ kn²m´w (Tangent -Chord Theorem)

 Hcp kv]Ài-tc-J-bv¡pw kv]Ài-_nµp hgn-bpÅ RmWn\pw CS-bn-epÅ tIm¬ AXn-s\-Xn-sc-bpÅ 

hr¯-J-WvU-¯n-se tImWn\p Xpey-am-bn-cn¡pw

k¦Â]w  :  Hcp hr¯-¯nsâ tI{µw ‘O’.  A bneq-sS-bpÅ 

kv]Ài-tcJ ST , Hcp Rm¬ AP. Rm¬ AB bpsS 

FXnÀh-i-§-fnÂ P, Q F¶o cÊ v _nµp-¡Ä Ipdn-

¡pI.

A\p-am\w :  (i) BAT+  = BPA+         (ii) BAT+ BAS= BAT+ AQB
\nÀ½nXn : hymkw AC hc-bv¡pI B,C tbmPn-¸n-¡pI 

sXfnhv 

 {]kvXmh\    ImcWw

                90ABC+ = c  AÀ²-hr-¯-¯nse tIm¬ 900

 CAB BCA 90+ ++ = c Hcp ka-tIm-W-{Xn-tImWw ABC bnÂ cÊ v 

      \yq\-tIm-Wp-I-fpsS XpI.    (1)
                90CAT+ = c         hymkw kv]Ài-_n-µp-hn-eq-sS-bpÅ kv]Ài-tc-Jbv¡v ew_w  
     (  CAB BAT 90+ ++ = c                  (2)

 CAB BCA+ ++  = CAB BAT+ ++   (1) , (2) Â \n¶v  

                  (   BCA+  = BAT+        (3)

B

C

P

Q

O

AS T

Nn{Xw. 6.30
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\nÀÆ-N\w  
A B P

          BCA+  = BPA+    Htc hr¯-JWvUw AB bnse tImWp-IÄ (4)
          BAT+  = BPA+ ,   (3) , (4) Â \n¶ v     (5)
         (i) -sXfnbn¨p.

             +BPA + +AQB = 180c     Hcp N{Iob NXpÀ`p-P-¯nsâ FXnÀtIm-Wp-IÄ 
     (     BAT AQB 180+ ++ = c  (5) Â \n¶v     (6)
 ho Êpw BAT BAS 180+ ++ = c  tcJm tIm¬       (7)

              +BAT + +AQB = +BAT + +BAS    (6), (7) Â \n¶v

         +BAS =   +AQB (ii)sXfn-bn-¨p.      

     kn²m´w sXfn-bn-¨p.

         kv]ÀitcJþRm¬ kn²m-´-¯nsâ hn]-coXw

 Hcp hr¯-¯nÂ Hcp RmWnsâ Hc-{K-¯n-eqsS hc-bv¡p¶ t\ÀtcJ DÊ -m¡p¶ tIm¬ FXnÀ hr¯-

J-WvU-¯nse tImWn\p Xpey-am-bmÂ t\ÀtcJ hr¯-¯n\v kv]Ài-tcJ Bbn-cn-¡pw.

 AB F¶ tcJmJÞ¯n³taepÅ Hcp _nµp P F¶n-cn-¡s« PA #  PB F¶ KpW-\-^-ew PA , 
PB F¶nh hi-§-fm-bpÅ Hcp ZoÀL-N-Xp-c-¯nsâ hnkvXoÀ®-¯ns\ kqNn-¸n-¡p-¶p. 

 Cu KpW-\-^-es¯ AB bpsS PA,PB F¶o `mK-§Ä sImÊpÊm-Ip¶ ZoÀL-N-Xp-c-¯nsâ 

hnkvXoÀ®w F¶p ]d-bp-¶p.  

kn-²m´w 6.10

 Hcp hr¯-¯nse cÊ v RmWp-IÄ X½nÂ 
hr¯-¯n-\-It¯m hr¯-¯n\v ]pdt¯m sh¨v tOZn-
¨mÂ Hcp RmWn-epÊm-Ip¶ tcJm JWvU-§fmÂ 
cq]-s¸-Sp¶ ZoÀL-N-Xp-c-¯nsâ hnkvXoÀ®w atä 
RmWn-epÊm-Ip¶ tcJm JWvU-§-fmÂ cq]-s¸-Sp¶ 
ZoÀLNXp-c-¯nsâ hnkvXoÀ®-¯n\vXpey-am-bn-cn-¡pw. 

 Nn{Xw 6.31 Â O tI{µ-amb hr¯-¯nse cÊ v 
RmWp-IÄ AB, CD F¶nh hr¯-¯n-\p-ÅnÂ tOZn-¨mÂ

     PA#PB = PC#PD
 Nn{Xw 6.32 Â O tI{µ-amb RmWp-IÄ AB, CD F¶nh hr¯-¯n\p shfn-bnÂ tOZn-¨mÂ 

   PA#PB =  PC#PD Bbn-cn¡pw. 

DZm-l-cWw  6.12   

 Hcp hr¯-¯nÂ A bneq-sS-bpÅ kv]Ài-tcJ PQ hpw Rm¬ AB  bpw BWv.  +BAC = 540,           
+BAQ = 620 BI-¯-¡-hn[w C F¶ _nµp FSp-¡p-I. +ABCImWpI. 

kn-²m´w 6.9
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\nÀ²m-cWw A hgn-bpÅ kv]Ài-tcJ   PQ, AB Hcp Rm¬ F¦nÂ

BAQ ACB 62+ += = c. (kv]Ài-tcJ Rm¬ kn²m-´w)   

 IqSmsX .BAC ACB ABC 180+ + ++ + = c  
  (Hcp {XntIm-W-¯nse aq¶v tImWp-I-fptSbpw XpI 1800 BIp-¶p) 

    ABC+  =  180 ( )BAC ACB+ +- +c

     = 180c – (54c+ 62c) = 64c.

DZm-l-cWw   6.13

 Xmsg sImSp-¯n-«pÅ Nn{X-¯nÂ \n¶pw x -sâ aqeyw ImWpI. 

 (i)       (ii)

\nÀ²m-cWw  (i) PA . PB  = PC . PD  (ii) PC . PD = PA. PB
                PB  = .

PA
PC PD    (2+x) 2 = 9 4#

                                 x  =  8 3
4
#   = 6.              x + 2 = 18   

                                        x = 16.
DZm-l-cWw  6.14

  Nn{X-¯nÂ, O tI{µ-ambpÅ hr¯-¯nsâ shfn-bn-Â P F¶ _nµphnÂ \n¶pw hr¯-¯n\v PA,PB 
F¶o kv]Ài-tc-J-IÄ hc-¨n-«pÊ - v. E bneqsS hr¯-¯n\v Hcp kv]Ài-tcJ CD bpw AP = 15  sk.aoädpamWv. 

F¦nÂ T  PCD bpsS Npä-fhv ImWpI.  

\nÀ²m-cWw hr¯-¯n\v shfn-bn-epÅ Hcp _nµp-hnÂ \n¶v hc¨ cÊ v 

  kv]Ài-tc-J-I-fpsS \of-§Ä Xpey-am-bn-cn-¡pw.  

     CA` = CE,     DB = DE , PA = PB.
        `   T  PCD bpsS Npäfhv  = PC + CD + DP
     =  PC + CE + ED + DP
     = PC + CA + DB + DP
     = PA + PB = 2 PA        (PB = PA )

     = 2 #  15 =  30 sk.ao.

DZm-l-cWw 6.15

 ABCD F¶ NXpÀ`p-P-¯nsâ FÃm hi-§fpw Hcp hr¯s¯ kv]Àin-¡p-¶p. AB = 6 sk.-ao.,              

BC = 6.5 , CD = 7 F¦nÂ AD bpsS \ofw ImWpI. 
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\nÀ²m-cWw hr¯w NXpÀ`p-Ps¯ kv]Àin-¡p¶ _nµp-¡Ä P, Q, R, S F¶n-cn-¡s«. Hcp hr¯-¯n\v 

shfn-bn-epÅ Hcp _nµp-hnÂ \n¶v hc¨ cÊ v kv]Ài-tc-J-I-fpsS \of-§Ä Xpey-am-bn-cn-¡pw.  

`   AP = AS       (1),  BP = BQ       (2),   CR = CQ       (3),      DR = DS       (4).

  (1), (2), (3), (4) F¶nh Iq«n-bmÂ,  

 AP + BP + CR + DR = AS + BQ + CQ + DS

 AB + CD = AD + BC.

         AD  = AB + CD – BC  = 6  + 7  – 6.5 =6.5

   AD = 6.5 sk.-ao. 

A`ymkw 6.3

1. Nn{X-¯nÂ, TP Hcp kv]Ài-tcJ. A,B F¶nh hr¯-¯nse cÊ v _nµp-¡-fmWv  
+BTP = 72c , +ATB = 43c F¦nÂ  +ABT ImWpI. 

2. Hcp hr¯-¯nsâ cÊ v RmWp-IÄ AB,CD F¶nh ]c-kv]cw B´-c-ambn             

P bnÂ tOZn-¡p¶p.  

 (i)  CP = 4 sk.-ao.,  AP = 8 sk.-ao.,  PB = 2 sk.-ao.,  F¦nÂ  PD ImWpI.

 (ii)  AP = 12 sk.-ao.,  AB = 15 sk.-ao., CP = PD, F¦nÂ  CD ImWpI. 

3. Hcp hr¯-¯nsâ cÊ v RmWp-IÄ AB, CD F¶nh ]c-kv]cw _mly-ambn P bnÂ tOZn-¡p¶p.

 (i)  AB = 4 sk.-ao.,  BP = 5 sk.-ao.,   PD = 3 sk.-ao., F¦nÂ CD ImWpI.

 (ii) BP = 3sk.-ao., CP = 6 sk.-ao.,   CD = 2 sk.-ao., F¦nÂ AB ImWpI.

4. TABC bpsS BC F¶ his¯ hr¯w P bnÂ kv]Àin-¡p¶p AB, AC F¶nh \o«n-b-Xns\         

bYm-{Iaw Q, R Â kv]Àin-¡p-¶p. AQ = AR = 
2
1  (TABCbpsS Npä-fhv ) F¶v sXfn-bn-¡pI. 

5.  Hcp kmam-´-cn-I-¯nsâ FÃm hi-§fpw Hcp hr¯s¯ kv]Àin-¡p¶q-sh-¦nÂ kmam-´-cnIw Hcp          
ka-N-XpÀ`p-P-am-sW¶v ImWn-¡pI. 

6. Hcp Ipf-¯nÂ Xmac Pe-\n-c-¸n\v 20 sk.-ao. apI-fn-em-Wv. AXnsâ XÊ v `mKn-I-ambn Pe-\n-c-¸n-\-Sn-bn-
em-Wv. ImäSn¨-t¸mÄ XÊ nsâ bYm-Øm-\¯p \n¶pw 40 sk.-ao. AIse Pe-¯nÂ B Xmac sXmSp-

¶p. bYmÀ°-ambn  Pe-\n-c-¸n-\-Sn-bnÂ XÊ v F{X \of¯nÂ DÊm-bn-cp¶p.

7. Hcp ZoÀL-N-Xpcw ABCD bpsS DÄ`m-K-¯pÅ O F¶ _nµp-hns\ A, B, C, D F¶o ioÀj-§-fn-

tem-tcm-¶n-t\mSpw tbmPn-¸n-¨n-cn-¡p-¶p. OA OC OB OD
2 2 2 2
+ = +  F¶v sXfn-bn-¡pI 

A`ymkw 6.4

icn-bmb D¯cw sXc-sª-Sp-s¯-gp-XpI

1. 9ABC  bpsS BC F¶ hi-¯n\v kam-´-c-ambn hc-¨-tcJ AB, AC F¶o hi-§sf bYm-{Iaw          

D, E bnÂ tOZn-¨mÂ,  
AC
AE =

 (A)  
DB
AD      (B)  

AB
AD     (C)  

BC
DE     (D)  

EC
AD

A B

CD

6 cm

6.
5 

cm

7 cm

P

Q

R

S

A B

T P
27 c

43c

Nn{Xw. 6.37
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2. 9ABC bnÂ DE <  BC, AB, AC sb D , E bnÂ kÔn¡p¶p.

 AD = 3 sk.-ao., DB = 2 sk.-ao.  ,  AE = 2.7 sk.-ao., F¦nÂ  AC

 (A) 6.5 sk.-ao. (B)  4.5 sk.-ao. (C) 3.5 sk.-ao.   (D) 5.5 sk.-ao.

3. 9PQRÂ,  R+  sâ Zzn`m-P-Iw RS BIp-¶p. PQ = 6 sk.-ao.,   
QR = 8 sk.-ao., RP = 4 sk.-ao. F¦nÂ PS

 (A)  2 sk.-ao. (B)  4 sk.-ao. (C)  3 sk.-ao. (D)  6 sk.-ao. 

4. Nn{X-¯nÂ, 
AC
AB

DC
BD= , ,B 40c+ = , ,C 60c+ =   F¦nÂ BAD+ =

 (A)  30c   (B)  50c  (C)  80c  (D)  40c

5. Nn{X-¯nÂ \n¶v  x sâ aqeyw

 (A) 4 2$   (B) 3 2$

 (C) 0 8$   (D) 0 4$

6. ABC , DEF, F¶o {XntIm-W-§-fnÂ ,B E C F+ + + += = ,F¦nÂ, 

 (A) 
DE
AB

EF
CA=      (B) 

EF
BC

FD
AB=     (C) 

DE
AB

EF
BC=       (D) 

FD
CA

EF
AB=

7. X¶n-«pÅ Nn{X-¯nÂ sXämb {]kvXm-h\ GXv?

 (A) ADBT  +  ABCT   (B)  ABDT  +  ABCT   

 (C) BDCT  +  ABCT    (D)  ADBT  +  BDCT

8. 12 ao. \of-apÅ Hcp ew_-amb ZWvUv Xd-bnÂ 8 ao.-\o-f-¯nÂ \ngÂ ]Xn-¸n-¡p-¶p. AtX-k-abw Hcp 

tKm]pcw Xd-bnÂ 40 ao.-\o-f-¯nÂ \ngÂ ]Xn-¸n-¡p-¶p.  tKm]p-c-¯nsâ Dbcw

 (A) 40 ao. (B) 50 ao. (C) 75 ao. (D) 60 ao.

9. cÊ v kZr-i-{Xn-tIm-W-§-fpsS hi-§-fpsS Awi-_Ôw 2:3 F¦nÂ Ah-bpsS hnkvXoÀ®-§-fpsS Awi-_Ôw

 (A) 9:4 (B) 4:9 (C) 2:3 (D) 3:2

10. 9ABC, 9DEF F¶nh kZr-i-§-fm-Wv. Ah-bpsS hnkvXoÀ®-§Ä bYm-{Iaw 100 N.-sk.-ao.,             
49 N.-sk.-ao., IqSmsX BC= 8.2 -sk.-ao. F¦nÂ EF =  

 (A) 5.47 sk.-ao.            (B) 5.74 sk.-ao. (C) 6.47 sk.-ao. (D) 6.74 sk.-ao.

11. cÊ v kZr-i-{Xn-tIm-W-§-fpsS Npäf-hp-IÄ bYm-{Iaw 24 sk.-ao, 18 sk.-ao BIp-¶p. BZy {XntIm-W-

¯nsâ Hcp hiw 8sk.-ao. F¦nÂ atä {XntIm-W-¯nsâ kam-\-hiw.  

 (A)  4 sk.-ao. (B) 3 sk.-ao. (C) 9 sk.-ao. (D) 6 sk.-ao.

P

S

Q R8cm

4cm6cm

A

B CD
40c 06 c

A

B C

ED
x

8 10

4

56c

56c

CB

A

D
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12. Hcp hr¯-¯nsâ cÊ v RmWp-IÄ AB, CD F¶nh \o«n-b-Xns\ P bnÂ kÔn-¡p¶p

   AB = 5, AP = 8, CD = 2, PD = 

 (A)  12               (B)  5            (C)  6 (D)  4

13. Nn{X-¯nÂ AB,CD F¶o RmWp-IÄ P bnÂ tOZn-¡p¶p AB = 16sk.-ao.,

  PD = 8 sk.-ao., PC = 6 sk.-ao. , AP >PB, F¦nÂ  AP = 

 (A)  8 sk.-ao.     (B) 4 sk.-ao.    (C) 12 sk.-ao.           (D)  6 sk.-ao.

14. Hcp hr¯-¯nsâ tI{µw O bnÂ \n¶pw 26  sk.-ao. AI-se-bpÅ _nµp P BIp-¶p. P bnÂ \n¶v 

hr¯-¯n\v hc-bv¡p¶ kv]Ài-tcJ PT bpsS \ofw 10 sk.-ao. F¦nÂ OT =

 (A) 36  sk.-ao.    (B) 20  sk.-ao.      
 (C) 18  sk.-ao.    (D) 24  sk.-ao.

15. Nn{X-¯nÂ, PAB 120+ = c F¦nÂ  BPT+ =

 (A) 120o (B) 30o (C) 40o   (D) 60o

16. O tI{µ-apÅ hr¯-¯n\v shfn-bn-epÅ P F¶ _nµp-hnÂ \n¶v hc¨ kv]Ài-tc-J-IÄ PA, PB 
F¶nh X½nÂ tbmPn¨v 400 tIm¬ DÊ m-Ip¶p F¦nÂ  POA+  = 

 (A) 70o (B) 80o (C) 50o (D) 60o

17. Nn{X-¯nÂ hr¯-¯n\v shfn-bn-epÅ P F¶ _nµp-hnÂ \n¶v PA, PB 

 F¶o kv]Ài-tc-JIÄ hc-¨n-cn-¡p-¶p. QhneqsS-bpÅ Hcp kv]Ài-tcJ CD 

 BIp-¶p. PA = 8 sk.-ao., CQ = 3 sk.-ao. F¦nÂ PC 

  (A) 11 sk.-ao.   (B) 5 sk.-ao.   (C) 24 sk.-ao.  (D) 38 sk.-ao.

18.     B bnÂ ka-tIm-WpÅ Hcp ABCD  bnÂ BD AC=  BIp-¶p. 

 BD = 8 sk.-ao. , AD = 4 sk.-ao. F¦nÂ  CD =

 (A)  24 sk.-ao. (B) 16 sk.-ao. (C)  32 sk.-ao.  (D)  8 sk.-ao.

19. cÊ v kZri {XntIm-W-§-fpsS hnkvXoÀ®-§Ä bYm-{Iaw 16 N.-sk.-ao., 36 N.-sk.-ao., BIp-¶p. BZy-

{Xn-tIm-W-¯nsâ D¶Xn 3 sk.-ao. F¦nÂ asä {XntIm-W-¯nsâ kam\ D¶Xn

 (A)  6.5 sk.-ao. (B)  6 sk.-ao. (C)  4 sk.-ao. (D)  4.5 sk.-ao.

20. ABCD , DEFD F¶o cÊ v kZr-i-{Xn-tIm-W-§-fpsS Npä-f-hp-IÄ bYm-{Iaw 36 sk.-ao., 24 -sk.-ao 

BIp-¶p. DE = 10 sk.-ao. F¦nÂ AB=

 (A)  12 sk.-ao.  (B)  20 sk.-ao. (C)  15sk.-ao. (D)  18 sk.-ao.

A

B
C

D

P

A

BC

P T

12
0c

A

B
C

D

PQ

3

33
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 7.1   apJ-hpc 

 hr¯-§-fnse Nm]-§-fpsS BIr-Xnbpw Nm]-§Ä \nÀ®-

bn-¡p¶ RmWp-IfpsS BIrXnbpw X½n-epÅ ]c-kv]c _Ôw                                        

{]I-Sn-¸n-¡p-¶-Xn\v {XntIm-W-anXn hnI-kn-¸n-¡-s¸-«p. 15-þmw \qämÊn-\p-                             

ti-jw Hcp {XntImW¯nsâ tImWpIfpsS AfhpIsf hi§fpsS                        

\of§fpambn _Ôn¸n¡p¶Xn\v {XntIm-W-anXn D]-tbm-K-s¸-«p. _n.-kn. 

cÊmw\qämÊ - nÂ hkn-¨n-cp¶ {Ko¡v KWnX imkv{X-Ú-\mb ln¸mÀ¡kv 

{XntIm-W-an-Xn-bpsS D]-Úm-Xmhv F¶v hnfn-¡-s¸-Sp-¶p. {XntIm-W-anXn 

F¶ hm¡n\v {XntImW-¯nsâ Afhv F¶ AÀ°w \ÂIn-b-Xn-\mÂ 

Bartholomaus pitiscus (1561-1613) {]iw-kmÀl-\m-bn. 

 {XntIm-W-anXn Awi-_-Ô-§Ä Ah X½n-epÅ _Ôw,                 

{XntIm-W-anXn ]«nI D]-tbm-Kn¨v {]iv\ \nÀ²m-cWw XpS-§n-bh  \mw 

IXþmw ¢mÊnÂ ]Tn-¨n-«pÊ - -tÃm. 

 Cu A²ym-b-¯nÂ, {XntIm-W-anXn kÀÆ ka-hm-Iy-§Ä, Ip¶p-

I-fp-tSbpw sI«n-S-§fp-tSbpw Db-c-§fpw Zqc-§fpw bYmÀ°-ambn 

Af-¡msX {XntIm-W-anXn Awi-_-Ô-§-Ä am{Xw D]tbmKn¨v Ah 

ImWp¶hn[w F¶n-h-sb-¡p-dn¨v \ap¡v ]Tn-¡mw. 

7.2  {XntIm-W-anXn kÀÆ ka-hm-Iy-§Ä

  Hcp ka-hm-Iy-¯n-epÅ Nc-¯n\v (N-c-§Ä¡v) GXp aqeyw 

Btcm-]n-¨mepw ka-hmIyw icn-bm-Ip-I-bm-sW-¦nÂ B ka-hm-Iys¯ 

kÀÆ-k-a-hmIyw F¶p ]d-bp¶psh¶v \ap¡v Adn-bm-a-tÃm. DZm-l-c-

W-ambn 2a b a ab b2 2 2
+ = + +^ h  Hcp kÀÆ-k-a-hm-Iy-am-Ip¶p           

ImcWw a, b bpsS FÃm hmkvX-hnI aqey-§Ä¡pw Cu ka-hmIyw             

icn-bm-Ip-¶p. 

 CXp-t]mse, Hcp tImWnsâ {XntIm-W-anXn Awi-_-Ô-

§Ä DÄs¸-Sp¶ ka-hm-Iyw AXnepff tImWpIfpsS FÃm 

aqey-§Ä¡pw icn-bm-Ip-¶psh¦nÂ B kahmIys¯ {XntIm-

W-anXn kÀÆ-k-a-hmIyw F¶p ]d-bp-¶p. DZm-l-c-W-ambn,
4sin cos sin cos sin cos2 2i i i i i i+ - - =^ ^h h F¶ kahmIyw  

i  bpsS FÃm aqey-§Ä¡pw icn-bm-Ip-¶Xn\mÂ Cu kahmIyw Hcp 

{XntIm-W-anXn kÀÆ-k-a-hm-Iy-am-Ip-¶p.    

{XntIm-W-anXn 

ln¸mÀ¡kv
(190 - 120 B.C.)

{Kokv

ln¸mÀ¡kv {XntIm-W-an-Xnsb hnI-kn-

¸n¨v {XntIm-W-an-Xn-¸-«nI cq]o-I-cn¨v 

tKmfob {XntIm-W-an-Xn-bnse [mcmfw          

{]iv\-§Ä ]cn-l-cn-¨p. kqcy³, N{µ³ 

F¶n-hsb kw_-Ôn-¨pÅ At±-l-

¯nsâ kn²m-´-§fpw {XntIm-W-an-

Xnbpw D]-tbm-Kn¨v kqcy-{K-l-Ws¯         

{]h-Nn-¡p-¶-Xn-\pÅ hniz-kn-¡m-hp¶ 

Hcp coXn hnI-kn-¸n-s¨-Sp¯ BZys¯ 

hyàn-bm-bncn¡mw ln¸mÀ¡kv F¶v 

Icp-X-s¸-Sp-¶p. 

        \á-t\-{X-§Ä sImÊ v \nco-£n-

¡p-¶-Xn-\pthÊ n hf-sc-¡m-e-ambn D]-

tbm-Kn-¨n-cp-¶ [mcmfw tPymXn imkv{Xob 

D]-I-c-§-fpsS IÊp-]n-Sn¯w AYhm {]

tbm-P-\-s¸-Sp-¯Â sImÊ v ln¸mÀ¡kv 

{]iw-kn-¡-s¸-Sp-¶p.

 apJ-hpc

 kÀÆ-k-a-hm-Iy-§Ä

 Db-c-§fpw Zqc-§fpw

77
There is perhaps nothing which so occupies the middle position of  

mathematics as trigonometry – J.F. Herbart
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( )sin cos 2i i+   = 1 kÀÆ-k-a-hm-Iy-a-Ã. ImcWw   0 ,i = c BbmÂ CXv icn-bm-Wv.  45i = c BbmÂ CXv 

icn-bÃ. ImcWw sin cos45 45 2+c c^ h  =  
2

1

2

1 2

+c m =  2 1! . 

Cu A²ym-b-¯nÂ, {XntImW-anXn kÀÆ-k-a-hm-Iy-§Ä, kao-I-c-W-§Ä F¶n-h- N-c-§-

fpsS GsXÃmw hne-IÄ¡v Xr]vX-am-Ip-¶pthm Ahsb hyà-ambn \nÀÆ-Nn-¡-s¸«p F¶v 

Icp-Xmw.

 ss]X-tKm-dkv kÀÆ-k-a-hm-Iy-§Ä F¶-dn-b-s¸-Sp¶ aq¶v D]-tbm-K-{]-Z-amb {XntIm-W-anXn kÀÆ-k-a-

hm-Iy-§Ä Ønco-I-cn¨v Ahsb \ap¡v aäp Nne kÀÆ-k-a-hm-Iy-§Ä e`n-¡p-¶-Xn\v D]-tbm-Kn-¡mw. 

  ka-tIm-W  3ABC, bnÂ  

                 AB BC AC2 2 2
+ =                                                      (1)           

   (1)se Hmtcm-]-Z-s¯bpw ,AC2  sImÊ v lcn-¨mÂ  

      
AC
AB

AC
BC

2

2

2

2
+  = 

AC
AC

2

2
          ( 0 )AC !       

         AC
AB

AC
BC 22

+` `j j  = 1

   cos sinA A
2 2

+  = 1

             A+ i= ; 0 90< <ic c se 45i = c bpsS FÃm aqey§Ä¡pw, 

      cos sin
2 2
i i+  =  1.        (2)

 0 0cos sin2 2
+c c = 1,  90 90cos sin2 2

+c c = 1F¶v  hyà-am-Wv. Bb-Xn-\mÂ such that 0 90# #i ic c

se 45i = c bpsS FÃm aqey§Ä¡pw (2) icn-bmWv. 

  (1) se Hmtcm ]Z-s¯bpw AB
2 , sImÊ v lcn-¨mÂ  

       
AB
AB

AB
BC

2

2

2

2
+  =  

AB
AC 2

` j       ( 0)ABa !

   
AB
AB

AB
BC2 2

+` `j j  = 
AB
AC 2

` j     (   1 tan
2
i+  = sec

2
i .   (3)

   90i = c Bbm-Â  ,tan seci i  F¶nh \nÀÆ-Nn¨n-«n-Ã. Bb-Xn-\mÂ such that 0 90<#i ic cse 90i = cbpsS 

FÃm aqey§Ä¡pw (3)icn-bm-Wv. 

  hoÊpw (1) se Hmtcm ]Z-s¯bpw ,BC
2

 sImÊ v lcn-¨mÂ,

   
BC

AB

BC

BC
2

2

2

2

+  =  
BC
AC 2

` j    ( 0)BCa !   

   
BC
AB

BC
BC2 2

+` `j j  =  
BC
AC 2

` j  (   1cot
2
i+ = cosec2

i .   (4)

 0i = cBbmÂ ,cot coseci iF¶nh \nÀÆ-Nn-¨n-«nÃ. Bb-Xn-\mÂ  such that 0 < 90#i ic cse 90i = c bpsS 

FÃm aqey§Ä¡pw (4) icn-bmWv.

i
BA

C

Nn{Xw. 7.1
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{i²n-t¡Êh

 apI-fnÂ {]kvXm-hn¨ (1)apXÂ  (4)hsc-bpÅ kÀÆ-k-a-hm-Iy-§-fpsS aäp Nne cq]-§sf Xmsg sImSp-¯n-cn-¡p¶p  
kÀÆ-k-a-hmIyw Xpey-cq-]-§Ä

(i)

(ii)

(iii)

sin cos 12 2i i+ =

1 tan sec2 2i i+ =

1 cot cosec2 2i i+ =

  1sin cos2 2i i= -  (AsÃ¦nÂ) 1cos sin2 2i i= -

 1sec tan2 2i i- =  (AsÃ¦nÂ) 1tan sec2 2i i= -

cosec cot 12 2i i- = (AsÃ¦nÂ) cot cosec 12 2i i= -

       apI-fnÂ {]kvXm-hn¨ kÀÆ-k-a-hm-Iy-§Ä Hcp \yq\-tIm¬ i  bv¡v icn-sb¶v \mw sXfn-bn-¨p.  

ibpsS GsXmcp aqey¯n\v {XntIm-W-anXn ^e-\-§Ä \nÀÆNn¡s¸«n«ptÊm B aqey§Ä¡v Cu 

kÀÆ-k-a-hm-Iy-§Ä icn-bm-Wv. Cu A²ym-b-¯nÂ \yq\-tIm-Wp-IÄ am{Xw D]-tbm-Kn-¡p-¶p. 

s]mXphmbn {XntIm-W-anXn ^e\§fpff kÀÆ-k-a-hm-Iy-§Ä sXfn-bn-¡p-¶-Xn\v Hcp s]mXp-hmb 

coXn CÃ. F¶ncp¶mepw {XntIm-W-anXn kÀÆ ka-hm-Iy-§Ä sXfn-bn-¡p-¶-Xn\v D]-tbm-K-{]-Z-amb 

Nne amÀ¤-§Ä Xmsg sIm-Sp-¯n-cn-¡p-¶p.

  (i)   kÀh ka-hmIyw {i²-tbmsS ]Tn¨v, X¶n-«p-ÅXpw IÊ p-]n-Sn-t¡- Ê Xpw a\-ÊnÂ kq£n-¡pI

 (ii)  s]mXp-hmbn kÀÆ ka-hm-Iy-¯nsâ k¦oÀ®-amb hiw BZyw ]cn-K-Wn¨v eLq-I-cn-t¡Ê Xm-Wv.              

Imc-Ww, eLq-I-cn-¡p-¶-XmWv hnI-kn-¸n-¡p-¶-Xn-s\-¡mÄ Ffp-¸w. 

 (iii) kÀÆ-k-a-hm-Iy-¯nsâ Ccp-hi§fpw k¦oÀ®-am-sW-¦nÂ Hmtcm¶pw shtÆ-sd-bmbn FSp¯v                 

eLq-I-cn¨v  AtX ka-hm-Iy-¯nÂ sImSp-¡mw.

 (iv) `n¶§sf tbmPn¸n¡pt¼mÄ -{]-tbm-K-§sf Iq«p-¶-Xn\v _oP-K-WnX k{¼-Zm-b-§Ä D]-tbm-Kn¡mw.- 

 (v)  Bh-iy-am-sW-¦nÂ Hmtcm ]Z-s¯bpw Ah-bpsS Sine, Cosine Xpey-X-IÄ¡v amän eLq-I-cn-¡m³           

{ian-¡pI. 

 (vi)  Hcp kÀÆ-k-a-hm-Iy-¯nÂ , , , ,tan cot cosec sec
2 2 2 2
i i i i  F¶nh DÊ  m-bn-cp-¶mÂ 

1sec tan
2 2
i i= + , 1 .cosec cot

2 2
i i= +  F¶o ^e-§Ä D]-tbm-Kn-¡p-¶Xv klm-b                   

-Iam-bn-cn-¡pw. 

DZm-l-cWw 7.1

  sXfn-bn-¡pI. 1
cosec
sin

sec
cos

i
i

i
i+ =  

\nÀ²m-cWw

   
cosec
sin

sec
cos

i
i

i
i+   = 

sin

sin

cos

cos
1 1
i

i

i

i+
` `j j

           =  sin cos
2 2
i i+  = 1 .
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DZm-l-cWw 7.2  

 sXfn-bn-¡pI.   
cos
cos cosec cot

1
1

i
i i i

+
- = -  

\nÀ²m-cWw

         
cos
cos

1
1

i
i

+
-  = 

1 cos

1 cos

1 cos

1 cos
#

+

-

-

-

i i

i i

^
^

^
^

h
h

h
h

   =  
1 cos

cos1
2 2

2

i

i

-

-^ h   = 
sin

cos1
2

2

i

i-^ h      ( 1 cos sin
2 2
i i- = )

   = 
sin
cos1
i
i-   = 

sin sin
cos1

i i
i-       

   = cosec coti i-  .

DZm-l-cWw 7.3 

        sXfn-bn-¡pI.  [ ] [ ]cosec sin cosec sin tan cot90 90 1i i i i i i- - - - + =c c^ ^h h6 @

\nÀ²m-cWw 
    [ ] [ ]cosec sin cosec sin tan cot90 90i i i i i i- - - - +c c^ ^h h6 @

  = sec cos cosec sin
cos
sin

sin
cosi i i i

i
i

i
i- - +^ ^ ch h m

  = 
cos

cos
sin

sin
sin cos

sin cos1 1
2 2

i
i

i
i

i i
i i- - +` ` cj j m

  = 
cos
cos

sin
sin

sin cos
1 1 1

2 2

i
i

i
i

i i
- -c c `m m j

  = 
cos
sin

sin
cos

sin cos
1

2 2

i
i

i
i

i i
c c `m m j  = 1

DZm-l-cWw 7.4 

  sXfn-bn-¡pI.  1
tan sec
tan sec

cos
sin

1
1

i i
i i

i
i

- +
+ - = +

\nÀ²m-cWw 

    
tan sec
tan sec

1
1

i i
i i
- +
+ -

  = 
tan sec

tan sec sec tan
1

2 2

i i
i i i i

- +
+ - -^ h                  sec tan 1

2 2
i i- =^ h

  = 
tan sec

tan sec sec tan sec tan

1i i

i i i i i i

- +

+ - + -^ ^ ^h h h       ( )a b a b a b
2 2

- = + -^^ h h  
                
         =  ( )

tan sec

tan sec sec tan

1

1

i i

i i i i

- +

+ - -^ h6 @     

                   =  
tan sec

tan sec tan sec

1

1

i i

i i i i

- +

+ - +^ ^h h

         = tan seci i+   = 
cos
sin

cos cos
sin1 1

i
i

i i
i+ = +

(90 )cosec seca i i- =c

(90 )sin cosa i i- =c
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DZm-l-cWw 7.5 

 sXfn-bn-¡pI.  1
cot

tan
tan

cot tan cot
1 1i

i
i
i i i

-
+

-
= + +

\nÀ²m-cWw 

    
cot

tan
tan

cot
1 1i

i
i
i

-
+

-

   = 

tan

tan
tan

tan

1 1 1

1

i

i
i
i

-
+

-
 =  

tan
tan
tan

tan
tan

1 1

1

i
i
i

i
i

-
+

-

   = 
tan
tan

tan tan1 1
1

2

i
i

i i-
+

-^ h
 =  

tan
tan

tan tan1 1
1

2

i
i

i i-
+

- -^ ^h h

   = 
tan
tan

tan tan1 1
1

2

i
i

i i-
-

-^ ^h h
 

     = 
tan

tan
tan1

1 12

i
i

i-
-

^
`

h
j

          = 
tan tan

tan
1

1 1
3

i i
i

-
-

^
^

h
h   

   =  
( )

1

tan tan

tan tan tan

1

1
2 2

i i

i i i

-

- + +^ ^h h
          a b a b a ab b3 3 2 2

- = - + +^ ^^ h hh

          = 1
tan

tan tan
2

i
i i+ +  

   =  
tan
tan

tan
tan

tan
1

2

i
i

i
i

i
+ +  =tan cot1i i+ +  

                    =  tan cot1 i i+ + .

DZm-l-cWw 7.6 

 sXfn-bn-¡pI

  7sin cosec cos sec tan cot2 2 2 2
i i i i i i+ + + = + +^ ^h h .

\nÀ²m-cWw 

     sin cosec cos sec2 2i i i i+ + +^ ^h h

       = 2sin cosec sin cosec
2 2
i i i i+ + 2cos sec cos sec

2 2
i i i i+ + +

       = 2 2sin cos cosec sec sin
sin

cos
cos

1 12 2 2 2
i i i i i

i
i

i
+ + + + +

        = 1 1 1 2 2cot tan
2 2
i i+ + + + + +^ ^h h

       = 7 tan cot
2 2
i i+ + .
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DZm-l-cWw 7.7 

 sXfn-bn-¡pI.   1 3 .sin cos sin cos
6 6 2 2
i i i i+ = -^ h

\nÀ²m-cWw 

      sin cos
6 6
i i+

         = sin cos
2 3 2 3
i i+^ ^h h   

       = 3sin cos sin cos sin cos
2 2 3 2 2 2 2
i i i i i i+ - +^ ^h h

                                                                                   ( 3 )a b a b ab a b
3 3 3+ = + - +^ ^h h

       = 1 3sin cos
2 2
i i- .        sin cos 12 2i i+ =^ h 

DZm-l-cWw 7.8 

 sXfn-bn-¡pI.  
2

.
cos cos

sin sin tan2
3

3

i i

i i i
-

- =

\nÀ²m-cWw

   
2

2

cos cos

sin sin
3

3

i i

i i

-

- = 
2 1

1 2

cos cos

sin sin
2

2

i i

i i

-

-

^

^

h

h

               =
cos
sin

cos sin cos

sin cos sin

2

2
2 2 2

2 2 2

i
i

i i i

i i i

- +

+ -c
^

em
h
o       sin cos 12 2i i+ =^ h

               = ( )tan
cos sin

cos sin
2 2

2 2

i
i i

i i

-

-e o = tani .

DZm-l-cWw 7.9 

  sXfn-bn-¡pI.  1 2 2 .
sec tan
sec tan sec tan tan

2

i i
i i i i i
+
- = - +

\nÀ²m-cWw

      
sec tan
sec tan
i i
i i
+
-

    = 
sec tan
sec tan

sec tan
sec tan

#
i i
i i

i i
i i

+
-

-
-c cm m

    = 
sec tan

sec tan
2 2

2

i i

i i

-

-^ h

    = sec tan

1

2i i-^ h                       sec tan 12 2i i- =^ h

    = sec tan 2i i-^ h    =  2sec tan sec tan
2 2
i i i i+ -

    = 1 2tan tan sec tan
2 2
i i i i+ + -^ h         sec tan1

2 2
i i= +^ h

    = 1 2 2 .sec tan tan
2

i i i- +
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DZm-l-cWw 7.10  

 sXfn-bn-¡pI.   
sec
sec

cos
sin1

1

2

i
i

i
i+ =

-
 

\nÀ²m-cWw 

  
sec
sec1
i
i+

       = 

cos

cos
1

1 1

i

i
+

  =  ( )
( )

cos
cos

cos
1
i
i

i+  

       = 1 cosi+    

       = ( )
( )
( )

cos
cos
cos

1
1
1

#i
i
i

+
-
-        

       = 1
cos
cos

1

2

i
i

-
-

       = 
cos

sin
1

2

i
i

-
. 

DZm-l-cWw 7.11 

 sXfn-bn-¡pI. cosec sin sec cos
tan cot

1i i i i
i i

- - =
+

^ ^h h

\nÀ²m-cWw

 cosec sin sec cosi i i i- -^ ^h h

    = 
sin

sin
cos

cos1 1
i

i
i

i- -` `j j

    = 1 1
sin
sin

cos
cos

2 2

i
i

i
i- -c cm m 

    =   
sin
cos

cos
sin

2 2

i
i

i
i   = sin cosi i  (1)

  
tan cot

1
i i+

    = 

cos
sin

sin
cos

1

i
i

i
i+

                            

    = 

sin cos
sin cos

1
2 2

i i
i i+c m

 

    = sin cosi i              (2)  

  (1), (2) Â \n¶v

 ( )cosec sin sec cosi i i i- -^ h tan cot
1
i i

=
+

  sin cosi i   

  = 
sin cos

1
i i

 

  = sin cos
sin cos
2 2i i
i i
+   

  = 

sin cos
sin cos

1
2 2

i i
i i+

  = 

sin cos
sin

sin cos
cos

1
2 2

i i
i

i i
i+

  = tan cot
1
i i+

Ipdn¸v
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DZm-l-cWw 7.12 

 tan sin mi i+ = , tan sin ni i- = , F¦nÂ 4 .m n mn
2 2
- =  F¶v ImWn¡pI.

\nÀ²m-cWw

  X¶n«pffXv   .tan sin tan sinm nandi i i i= + = -

      m n
2 2
-   =  tan sin tan sin2 2i i i i+ - -^ ^h h

    = 2 2tan sin sin tan tan sin sin tan
2 2 2 2
i i i i i i i i+ + - + -^ h

     = 4sin tani i                             (1)

   mn4   = tan sin tan sin4 i i i i+ -^ ^h h

    = 4 tan sin
2 2
i i-  = 4

cos

sin sin
2

2
2

i

i i-e o

    = 4 sin
cos

1 1
2

2
i

i
-c m  

    = 4 ( 1)sin sec
2 2
i i- = 4 sin tan

2 2
i i    ( 1 )sec tan2 2a i i- =

    = 4 .sin tani i          (2)

   (1) , (2) Â \n¶v  4m n mn
2 2
- = .

DZm-l-cWw 7.13

    ,tan cos sin2 2 2a b b= -  F¦nÂ cos sin tan2 2 2a a b- =  F¶v sXfnbn¡pI.

\nÀ²m-cWw 

  X¶n«pffXv,           

    

 

  

        

   

                               (

                               
(

                                    
(

        
     

(Componendo and dividendo rule)                                                 
k¦e\ hyhIe\ B\p]mXnI \nbaw

,
b
a

d
c= F¦nÂ  

a b
a b

c d
c d

-
+ =

-
+

( ) ( )

( ) ( )

cos sin cos sin

cos sin cos sin

sin cos

sin cos
2 2 2 2

2 2 2 2

2 2

2 2

b b b b

b b b b

a a

a a

- - +

- + +
=

-

+

sin

cos

sin cos2

2 1
2

2

2 2b

b

a a-
=

-

cos sin

cos sin

cos

sin
2 2

2 2

2

2

b b

b b

a

a

+

-
=

cos sin

cos

sin
1

2 2 2

2

b b

a

a-
=

cos sin tan2 2 2b b a- =

, .tan cos sin which completes the proof2 2 2b a a= -

cos

sin
sin cos

2

2
2 2

b

b
a a- = -

sXfnhv ]qÀ®ambn
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A`ymkw 7.1 

1. Xmsg X¶h Hcp kÀÆ-k-ao-I-cWw BtWm F¶v ImWpI.

 (i)  2cos sec
2 2
i i+ = +sini        (ii) cot cos sin

2 2
i i i+ =

2. Xmsg X¶ kÀÆ-k-a-hm-Iy-§Ä sXfn-bn¡pI.

 (i) sec cosec sec cosec
2 2 22

i i i i+ =  (ii) 
cos

sin cosec cot
1 i

i i i
-

= +  

 (iii) 
sin
sin sec tan

1
1

i
i i i

+
- = -  (iv) 1

sec tan
cos sin
i i
i i

-
= +

 (v) sec cosec tan cot
2 2
i i i i+ = +  (vi) 1

sin cos
cos sin cot

1

2

i i
i i i
+

+ - =
^ h

 

 (vii) 1sec sin sec tan1i i i i- + =^ ^h h  (viii) 
cosec cot

sin
i i
i
+

 = cos1 i-

3. Xmsg X¶ kÀÆ-k-a-hm-Iy-§Ä sXfn-bn-¡pI.

 (i) 
sin

sin

cos
cos

1

90

1 90i

i

i
i

+

-
+

- -

c

c
^

^
h

h
  = 2seci

 (ii) 
cot

tan
tan

cot sec cosec
1 1

1
i
i

i
i i i

-
+

-
= +  

 (iii) 
tan

sin
cot

cos
cos sin

1
90

1
90

0 0

i
i

i
i

i i
-

-
+

-
-

= +
^ ^h h

 (iv) 90
2 .

cosec
tan

cot
cosec sec

1
1

0

i
i

i
i i

+
-

+ + =
^ h

 (v) .
cot cosec
cot cosec cosec cot

1
1

i i
i i i i
- +
+ - = +

 (vi) 2cot cosec tan sec1 1i i i i+ - + + =^ ^h h

 (vii) 
sin cos
sin cos

sec tan1
1 1

i i
i i

i i+ -
- + =

-

 (viii) 
1 2 1tan

tan

sin

sin sin

90

90
0

0

2 2
i

i

i

i i

-
=

- -

-

^

^

h

h

 (ix) 
cosec cot sin sin cosec cot

1 1 1 1
i i i i i i-

- = -
+

.

 (x) ( )
tan cosec

cot sec sin cos tan cot
2 2

2 2

i i

i i i i i i
+

+ = +^ h. 

4.         sec tanx a bi i= + , tan secy a bi i= + , F¦nÂ x y a b
2 2 2 2
- = - F¶v sXfn-bn-¡pI

5. tan tanni a=  , ,sin sinmi a=  F¦nÂ  
1

1cos
n

m2

2

2

i =
-

- ,             F¶v sXfn-bn-¡pI.

6. ,sin cos tanandi i i   F¶n-h G.P. -bnem-sW-¦nÂ 1.cot cot
6 2
i i- =  F¶v sXfn-bn-¡pI

n 1_+=_
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Nn{Xw. 7.2

7.3   Db-c-§fpw Zqc-§fpw
 {Kl-§Ä X½nepÅ AI-ew, Fh-dÌv sImSp-ap-Sn-bpsS Db-cw, ̀ qanbpw 

kqcy\pw X½n-epÅ AIew F¶nh F§s\ Af¡p¶p AYhm F§s\ 

IW-¡m¡p¶p F¶Xv  \s½ BÝ-cy-s¸Sp¯p¶p. Ch-sbÃmw Afhv \mS 

D]-tbm-Kn¨v Af-¡m³ Ign-bptam ? 

 XoÀ¨-bmbpw CXv Akm-[y-am-Wv. {XntIm-W-anXn Awi-_-Ô-§Ä             

D]-tbm-Kn¨v XnI¨pw ck-I-c-ambn C¯cw Zqc-§Ä IW-¡m-¡mw. IqSmsX 

`q]-S-§-fpsS \nÀ½m-Ww, tcJmw-iw, A£mwiw Ch-I-fpsS _Ô-¯nÂ Hcp 

Zzo]nsâ Øm\ \nÀ®bw F¶nh \nÀ®-bn-¡p-¶-Xn\v Cu Awi-_-Ô-§Ä 

D]-tbm-Kn-¡p-¶p.

 Nn{Xw 7.2 Â ImWp¶ `qam-]-\-t¡mÂ F¶ D]-I-cWw Hcp hkvXp-hn\pw I®n\pw CS-bnÂ                       

DÊm-Ip¶ tIm¬ Af-¡p-¶-Xn\v D]-tbm-Kn-¡p-¶p. Cu D]-I-c-W-¯nÂ ]c-kv]cw ka-tIm-WnÂ LSn-¸n-¨n-

«pÅ cÊ v {Ia-amb N{I-§fpw Hcp Zqc-ZÀin-\nbpw DÊ v. Xnc-Ýo-\hpw ew_-hp-amb tImWp-IÄ Af-¡p-¶-Xn\v 

Cu N{I-§Ä D]-tbm-Kn-¡p-¶p. Hcp \nÝnX Øm\-¯nsâ tIm¬ Af-¡p-¶-Xn\v ZqcZÀin-\nsb B Øm\-

t¯¡v {Iao-I-cn-¡p-¶p. Zqc ZÀi-\n-bn-epÅ Af-hp-tIm-enÂ tImW-fhv ImWp-¶XmWv.

 \½psS kvIqfnse sImSn-¡-¼nsâ Dbcw bYmÀ°-ambn Af-¡msX, AXnsâ Dbcs¯                                            

IÊp]nSn¡mw.

 sImSn¡¼nsâ NphSv ‘B’ Â \n¶pw 10 ao. AIse ‘A’ bnÂ Hcp hnZymÀ°n         

\nÂ¡p¶p F¶v k¦Â¸n-¡p-I. AbmÄ 600 tImWnÂ sImSn-¡-¼nsâ A{Kw                     

‘D’ sb ho£n-¡p-¶p. Xd \nc-¸nÂ \n¶pw 1.2 ao. Db-c-¯n-emWv ho£-W-\ne 

‘E’ sb¶p Icp-Xp-I.

Nn{Xw 7.3 ImWpI. 

   ka-tIm-W DECT  bnÂ DEC+  = 60c.

  ChnsS ,     tan60c = 
EC
CD

  (  CD = 60tanEC c

  AXm-bXv ,   CD  = 10 3 = 10#  1.732
    = 17.32  ao. 

 AXm-bXv sImSn-¡-¼nsâ Dbcw  BD = BC + CD
                                            = 1.2 + 17.32 = 18.52   ao 

 A§s\ bYmÀ°-ambn Af-¡msX Xs¶ \ap¡v kvIqfnse sImSn-¡-¼nsâ Dbcw IÊp-]n-Sn-¡mw. 

AXp-sImÊ v, Hcp ka-tIm-W-{Xn-tIm-W-¯nÂ Hcp hihpw Hcp \yq\-tImWpw Adn-ªmÂ {XntIm-W-¯nsâ aäp 

hi-§Ä {XntIm-W-anXn Awi-_-Ô-§-fp-]-tbm-Kn¨v IÊ p-]n-Sn-¡mw.

 Db-c-§fpw Zqc-§fpw IÊ p-]n-Sn-¡p-¶-Xn\v \mw ]e-t¸mgpw D]-tbm-Kn-¡p¶ Nne ]Z-§sf                                          
\nÀÆ-Nn-¡mw. 
ho£-W-tcJ    
 Hcp hkvXp-hns\ \mw ho£n-¡p¶p F¦nÂ, \½psS I®n\pw hkvXp-hn\pw CS-bn-epÅ t\ÀtcJsb 

ho£WtcJ F¶p]dbp¶p. I®nÂ \n¶pw hkvXp-hn-te-¡pÅ Zqcw hfsc IqSp-X-em-b-Xn-\mÂ, hkvXp-hns\  

Ønc-_n-µp-hmbn ChnsS ]cn-K-Wn-¡mw.

Nn{Xw. 7.3

60
C

BA

10m

10m

1
.2

m

D

E
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Angle of ElevationHorizontal Line

Line of Sight

Nn{Xw. 7.5

Nn{Xw. 7.4

Ipdn¸v 

Iogvt¡m¬, taÂt¡m¬

Angle of Depression

Horizontal Line

Line of sight

 I®nÂ \n¶pÅ Xnc-Ýo\tcJbv¡v Xmsg-bmWv 

hkvXp DÅ-sX-¦nÂ hkvXp-hns\ ho£n-¡p-¶-

Xn-\mbn Xe Aev]w Io-tgm«v Nen-¸n-¡-Ww. Cu          

{]{Inb-bnÂ \½psS I®p-IÄ Hcp tImWnÂ     

Iosg k©-cn-¡p-¶p. Cu tImWns\ Iogvt¡m¬ 

F¶p ]d-bp-¶p. AXm-bXv Xnc-Ýo\ tcJbv¡v 

Iosg-bmWv hkvXp F¦nÂ ho£-WtcJbv¡pw 

Xnc-Ýo\tcJbv¡pw CS-bn-epÊm-Ip¶ tImWns\ 

Iogvt¡m¬ F¶p-]-d-bp-¶p. (Nn{Xw 7.4 ImWp-I) 

    I®nÂ \n¶pÅ Xnc-Ýo\tcJbv¡v-ap-I-fn-emWv 
hkvXp DÅ-sX-¦nÂ B hkvXp-hns\ ho£n¡p 
t¼mÄ Xe Aev]w apI-fn-te¡v DbÀ¯-Ww. Cu 
{]{Io-b-bnÂ \½psS I®pIÄ Hcp tImWnÂ 
apIfnÂ k©-cn¨n¡p¶p. Cu tImWns\ 
taÂt¡m¬ F¶p ]d-bp-¶p. AXm-bXv ho£-W-
tc-Jbv¡pw Xnc-Ýo\tcJbv¡pw CS-bn-epÊm-
Ip¶ tImWns\ taÂt¡m¬ F¶p ]d-bp-¶p. 
(Nn{Xw 7.5 ImWp-I) 

(i) Hcp \nco-£-Isâ Dbcw X¶n-«n-sÃ-¦nÂ   

\nco-£-Is\ Hcp _nµp-hmbn ]cn-K-

Wn¡mw.

(ii)  \nco-£I³ ho£n-¡p¶ Hcp hkvXp-hnsâ taÂt¡mWpw AtX hkvXp-hnÂ \n¶pw \nco£Is\ 

ho£n-¡p¶ Iogvt¡mWpw Xpey-am-bn-cn-¡pw. 

Db-c-§fpw Zqc-§fpw DÄs¸-Sp¶ {]iv\-§Ä \nÀ²m-cWw sN¿p-¶-Xn\v Xmsg ImWp¶ ]²Xn 

D]-tbm-K-{]-Z-am-Ipw.

 (i) tNmZy-¯nse {]kvXm-h-\-Isf {i²-tbmsS hmbn¨v AX-\p-k-cn-¨pÅ GI-tZi Nn{Xw hc-bv¡p-I.

 (ii) Nn{Xs¯ ASbmf-s¸-Sp¯n X¶n-«pÅ aqey-§sf tcJ-s¸-Sp-¯pI                   

 (iii) Db-c-amWv IÊ p-]n-Sn-t¡- -ÊsX-¦nÂ ‘h’ F¶pw, Zqc-amWv IÊp-]n-Sn-t¡ÊsX-¦nÂ x F¶pw                    

Ipdn-¡p-I.

 (iv) {]iv\ \nÀ²m-c-W-¯n\v klm-b-I-amb {XntIm-W-anXn Awi-_Ôw sXcs-ª-Sp-¡p-I.

 (v) X¶n-«pÅ aqey-§Ä Btcm-]n¨v Bh-iy-s¸« aqeyw IÊp-]n-Sn-¡p-I. 

 Dbcw Af-¡m³ {]bm-k-apÅ kµÀ`-§-fnÂ Hcp hkvXp-hnsâ Dbcw Af-¡m³ Xmsg ]d-bp¶ 

{]hÀ¯\w \s½ klm-bn-¡pw. 
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Nn{Xw. 7.7

    	Hcp Nc-Snsâ Hcäw Hcp kv{Sm bpsS a²y-`m-K¯pw atä Aäw Hcp t]¸À   

 ¢n¸nepw sI«pI

		kv{SmbpsS a[y`mK¯v Hcp tImW-am-]n-\n-bpsS B[m-c-¯nÂ LSn-¸n-¡p-I. 

Hcp ew_-tcJ AYhm a«-N-cSv DÊm-¡p¶ hn[w \qens\ kzX-{´-a-mbn-  Xq-

¡n-bn-Sp-I.

 	t\cn«v Af¡m³ km[n¡m¯, shfnbnepff Dbcapff hkvXphns\  

AXmbXv, _mkv¡äv _mÄ IqS, sImSn-I-¼v, kvIqÄ sI«nS¯nsâ Dbcw  

F¶nhbnÂ GsX¦nepw H¶v sXc-sª-Sp-¡p-I.

 	kv{Smbn-eqsS B hkvXp-hnsâ apIÄ`mKw t\m¡p-I. NcSpw tImW-am-]n\nbpw kÔn-¡p¶ tIm¬ 

ImWpI. taÂtIm¬ IÊp]nSn¡m³, 900 bnÂ \n¶pw tImWfhns\ Ipdbv¡pI. AXv i                        
F¶n-cn-¡-s«. 

		\n-§-fpsS ho£W \nc-¸nÂ \n¶v Xd--h-sc-bpÅ Zqcw Af-¶v AXns\ ‘x’F¶pw,  \n§-fpsS                             

]mZ-¯nÂ \n¶v hkvXp-hnsâ ]mZw-hscbpÅ Zqcw Af¶v ‘y’F¶pw k¦-ev]n-¡p-I.

		\n§-fpsS Af-hp-IÄ sImÊ v Hcp IcSv Nn{Xw X¿m-dm-¡pI

		hkvXp-hnsâ Dbcw (h) ImWp-¶-Xn\v tanh x y i= +  F¶ ka-hmIyw D]-tbm-Kn-¡p-I. 

DZm-l-cWw 7.14  
 200 ao. \of-apÅ Hcp Nc-Snsâ Aä¯v Hcp ]«w ]d-¡p-¶p. NcSv Xd-bp-ambn 300 tIm¬ DÊ m-

¡p¶p F¦nÂ Xd- \n-c--¸nÂ \n¶pw F{X Dbc¯nÂ ]«w ]d¡p¶psh¶v ImWp-I. (C-hnsS NcSv t\Àtc-J-bn-

emsW¶v Icp-Xp-I).  

\nÀ²m-cWw Xd-\n-c-¸nÂ \n¶pw ]«w hsc-bpÅ Zqcw 'h' F¶v k¦-ev]n-¡pI. 

 Nn{X-¯nÂ AC NcSv BIp¶p 

 CAB+  =  30c , AC =  200   ao. 

         ka-tImW 3  CAB bnÂ  sin30c = h
200

                          (          h = 200 30sin c

 `                   h =  200
2
1

#  = 100   ao. 

 Xd \nc-¸nÂ \n¶pw ]«w hsc-bpÅ Zqcw100   ao. 

DZm-l-cWw  7.15 
 Nph-cnÂ Nmcn h¨n-cn-¡p-¶ Hcp GWn Xd-bp-ambn 600 tIm¬ DÊm-Ip¶p.  Nph-cnsâ ASn-`m-K¯p   

\n¶pw 3.5 ao. AI-se-bmWv GWn-bpsS ASn-`mKw GWn-bpsS \ofw ImWp-I. 

{]hÀ¯\w

Nn{Xw. 7.6

Paper Clip

String

Straw
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60

C

A B3.5m

\nÀ²m-cWw    GWn AC bpw Nph-cnsâ ASn-`mKw B bpw F¶n-cn-¡s«. 

                     GWn-bpsS \ofw AC = x aoäÀ F¶n-cn-¡s«

            CAB 60+ = c,   AB =3.5 ao.

  ka-tImW 3CAB bnÂ ,  cos60c  =
AC
AB

                (                   AC   = 
60cos

AB
c

                              `            2 3.5 7x #= =  ao.

                         GWn-bpsS \ofw = 7   ao.

DZm-l-cWw  7.16
 30 ao. \of-apÅ Hcp ZWvUnsâ \ng-ensâ \ofw  10 3 ao. BIp-t¼mÄ kqcysâ taÂt¡m¬                   

(X-d-\n-c-¸nÂ \n¶pÅ taÂt¡m¬) ImWp-I.

\nÀ²m-cWw  kqcysâ Øm\w  S Dw BC  ZWvUpw F¶n-cn-¡s«. ZWvUnsâ 

\ng-ensâ \ofw AB F¶n-cn-¡s«. kqcysâ taÂt¡m¬ (angular elevation) i   

F¶v k¦Â¸n-¡pI. 

        AB =  10 3  ao.,

    BC = 30 ao.

          tan i  =
AB
BC  =  

10 3

30  =  
3

3

      (        tan i  3=

                 `           i  60= c

  AXm-b-Xv, Xd \nc-¸nÂ \n¶pÅ kqcysâ taÂt¡m¬ 600 BIp-¶p. 

 DZm-l-cWw  7.17 

 Hcp \nco-£-I³ Hcp tKm]p-c-¯nsâ apIÄ `mKs¯ 300 taÂt¡m-WnÂ ho£n-¡p-¶p. AbmÄ          

tKm]p-c-¯nÂ \n¶pw 30 3  ao. AI-se-bmWv Xd-\n-c-¸nÂ \n¶pw 1.5 ao.  Db-c-¯nÂ \n¶v AbmÄ             

ho£n-¡p¶p. F¦nÂ tKm]p-c-¯nsâ Db-cw- Im-Wp-I. 

\nÀ²m-cWw tKm]p-c-¯nsâ Dbcw BD bpw Xd-\n-c-¸nÂ \n¶pw \nco-£-Isâ ho£-W-Xew hsc-bpÅ Zqcw 

AE  bpw F¶n-cn-¡s«.            

  AB = EC BI-¯-¡-hn[w EC ll AB hcbv¡pI.        

  AB = EC = 30 3 m ,         

    AE = BC = 1.5   ao.

x

Nn{Xw. 7.8

Nn{Xw. 7.9
B

30 m

A

C

10  3

S
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30
C

BA

1
.5

m

D

30 3

30 3

E

 ka-tIm-W-{Xn-tImWw DEC bnÂ 

     tan30c = 
EC
CD

                     (  CD = 30tanEC
3

30 3=c

                      `  CD = 30  m
  tKm]p-c-¯nsâ Dbcw BD BC CD= +  
    .1 5 30= +  = 31.5 m.
DZm-l-cWw  7.18 

 Hcp ew_-amb acw Imä-Sn¨v apdn-ªp-ho-Wp. B ac-¯nsâ apIÄ`mKw Xd-bp-ambn 300 tIm¬ DÊ m-¡p-

¶p. AXnsâ Nph-«nÂ \n¶pw 30 ao. AI-se-bmWv hr£-¯nsâ apI-fäw sXm«-sX-¦nÂ ac-¯nsâ bYmÀ° 

Dbcw ImWp-I.

\nÀ²m-cWw ac-¯nâ apdn-ª-`mKw C bpw A{Kw Xd-bnÂ sXm«-`mKw A bpw F¶n-cn-¡s«. ac-¯nsâ NphSv 

‘B’ F¶n-cn-¡s« 

     AB =30 ao.  
        30CAB+ = c.

 katIm-W-{Xn-tImWw ABC bnÂ,

     tan 30c 
AB
BC=

                     (        BC = 30tanAB c 

   `  BC 
3

30=  

    10 3= ao.     (1)

   30cos c 
AC
AB=

                     (  AC =  
cos
AB
30c

        AC 10 2 20
3

30 2 3 3 m# #= = =  ao.  (2)

 ac-¯nsâ Dbcw   BC AC 10 3 20 3= + = +  

      30 3 m=  ao.

DZm-l-cWw  7.19

 Xd \nc-¸nÂ \n¶pw 3000 ao. Db-c-¯nÂ Hcp sPäv hnam\w asämcp sPäv hnam-\-¯n\v t\Àap-

I-fn-embn ]d-¡p-¶p. Htc \nco-£W _nµp-hnÂ \n¶pw Ah-bpsS taÂt¡m-Wp-IÄ bYm-{Iaw 60c, 
45cF¶m-Ip-¶p. B ka-b¯v  cÊm-as¯ sPäv hnam-\-¯nÂ \n¶pw BZys¯ sPäv hnam-\-¯nsâ Zqcw 

ImWpI ( .3 1 732= F¶v D]-tbm-Kn-¡p-I)  

\nÀ²m-cWw \nco-£W _nµp 'O' F¶n-cn-¡s«

Nn{Xw. 7.10

m

m

30m
30

A B

C

Nn{Xw. 7.11
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B kµÀ`-¯nÂ H¶n-\p-t\À apI-fn-embn cÊ v sPäv hnam-\-§-fpsS Øm\-§Ä A,B 
F¶n-cn-¡-s«. 

 AC = 3000  ao. BI-¯-¡-hn[w Xd-\n-c-¸nse Hcp _nµp C F¶v IcpXpI

    60AOC+ = c , BOC 45+ = c

 cÊ v sPäv hnam-\-§Ä X½n-epÅ AIew h F¶n-cn-¡-s«. 

 ka-tIm-W-{Xn-tImWw BOC bnÂ 

       tan45c 
OC
BC=

               (    OC  = BC           ( 45 1)tana =
%   

             AXm-bXv      OC h3000= -                    (1)

 ka-tIm-W-{Xn-tImWw AOC bnÂ    tan60c=
OC
AC  

                                   (  OC =  tan
AC
60 3

3000=%

      1000
3

3000

3

3 3#= =                 (2)

             (1) ,(2)Â \n¶v  3000 – h = 1000 3

                              (      h = 3000 1000 1.732#-  = 1268 m

        B kµÀ`-¯nÂ cÊ -mas¯ sPäv hnam-\-¯nÂ \n¶pw BZys¯ sPäv hnam\w hsc-bpÅ Zqcw =1268 ao. 

DZm-l-cWw  7.20
 Hcp tKm]p-c-¯nsâ Nph-«nÂ \n¶pw Hcp Ip¶nsâ apIÄ `mK-¯nsâ taÂt¡m¬ 600 bpw Ip¶nsâ 

Nph-«nÂ \n¶pw tKm]-pc-¯nsâ apIÄ `mK-¯nsâ taÂt¡m¬ 300 bpw BIp-¶p. tKm]p-c-¯nsâ Dbcw                  

50 ao. F¦nÂ Ip¶nsâ Dbcw ImWpI.

\nÀ²m-cWw  tKm]p-c-¯nsâ Dbcw AD bpw Ip¶nsâ Dbcw BC bpw                                                          

F¶n-cn-¡s«  60CAB+ = c,  30ABD+ = c, AD = 50 ao. BC = h ao.    
F¶v k¦Â¸n-¡pI. 

 ka-tImW DABT bnÂ 30tan c 
AB
AD=

                        (      AB = 
tan
AD
30c

 

                                              `AB 50 3 m=                            (1)

     IqSmsX ka-tImW {XntImWw  CAB bnÂ, tan 60c 
AB
BC=  

                                                               (  BC = 60tanAB c

       (1) D]-tbm-Kn¨v     (50 )h BC 3 3= =  = 150ao.                                          

           AXm-bXv Ip¶nsâ Dbcw 150  ao. BIp-¶p.  

3060

h

5
0
m

B

C

A

D

Nn{Xw. 7.12
CO

B

h

3
0
0
0

-
h

45 60

A

Nn{Xw.  7.13
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DZm-l-cWw  7.21 

 Hcp ew_-amb Nphcpw Hcp tKm]p-chpw Xd-\n-c-¸n-em-Wv. tKm]p-c-¯nsâ apI-fnÂ \n¶pw Nph-cnsâ 

apIÄ `mK-¯n-sâbpw ASn-`m-K-¯n-sâbpw IogvtIm-Wp-IÄ bYm-{Iaw 45c , 60c BIp¶p. tKm]p-c-¯nsâ 

Dbcw 90 ao. F¦nÂ Nph-cnsâ Dbcw ImWpI ( 3  .1 732= F¶v D]-tbm-Kn-¡p-I) 

\nÀ²m-cWw Nphcv AE bpw tKm]pcw BD  bpw F¶n-cn-¡s«. AB=EC 

  hc-¯-¡-hn[w 

  EC llAB hc-bv¡pI AB = x aoäÀ. AE = h ao. F¶n-cn-¡s«. 

  BD = 90 aoäÀ  , 60DAB+ = c, 45DEC+ = c.

   AE =BC h=  aoäÀ

 AXm-b-Xv,   CD =BD -BC h90= - .

 ka-tIm-W 3DABbnÂ  tan60c 
AB
BD=  

x
90=

                                    (   x 30
3

90 3= =              (1)

        ka-tIm-W 3DEC bnÂ,   tan45c
EC
DC

x
h90= = -

                           AXm-b-Xv,        x h90= -                  (2)

 (1),(2)Â \n¶v  90 h-  = 30 3

                       h  90 30 3= -  = 38.04  aoäÀ 

DZm-l-cWw  7.22

 ISÂXo-c-¯n\v kao-]-apÅ Hcp sN¦p-¯mb ]md-s¡-«nÂ \nÀ½n¨ Hcp Zo]-kvXw-`-¯n\v apI-fnÂ             

\nÂ¡p¶ Hcp s]¬Ip«n Zo]-kvXw-`-¯nsâ Ing-¡p-`m-K-¯pÅ cÊ v t_m«p-IÄ 300,600F¶o Iogvt¡m-Wp-

I-fnÂ ho£n-¡p-¶p. cÊ v t_m«p-IÄ X½n-epÅ AIew 300 ao. kap{Z \nc-¸nÂ \n¶v Zo]-kvXw-`-¯nsâ Dbcw 

F´m-bn-cn¡pw? (Zo]-kvXw-`-hpw t_m«p-Ifpw Htc t\À tcJbnemWv.)

\nÀ²m-cWw sN¦p-¯-mb ]md-s¡-«nsâ NphSv Zo]-kvXw-`-¯nsâ apIÄ`mKw F¶nh bYm-{Iaw A, D F¶n-

cn-¡s«. B bpw C bpw cÊ v t_m«p-IÄ F¶v Icp-Xp-I. 

 kap-{Z-\n-c-¸nÂ \n¶v Zo]-kvXw-`-¯nsâ Dbcw h F¶n-cn-¡s«.  

  AB = x  F¶v k¦Â¸n-¡pI.

 ka-tImW ABDT  bnÂ,  

    60tan c = 
AB
AD      

                 (         AB  = 
tan
AD
60c

                         x  = h

3
    (1)

Nn{Xw. 7.14

D

E

A Bx

h

C

9
0
-
h

5
0

m

9
0

m
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60
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Nn{Xw. 7.15
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               ka-tIm-W-  ACD3 , bnÂ

          30tan c = 
AC
AD

                         (           AC  = 
tan
AD
30c

 (   00x 3+  =  

3

1
h

c m
  

   x + 300 = h 3   (2)

     (1),(2) Â \n¶v  00h

3
3+  = h 3

                   (      h h3
3

- = 300

                                `      h2  =  300 3 .     AXmbXv,  h  = 150 3 .

 kap-{Z-\n-c-¸nÂ \n¶v Zo]-kvXw-`-¯nsâ Dbcw 150 3 aoäÀ BIp-¶p. 

DZm-l-cWw  7.23  
  Xd-\n-d-¸nÂ \n¶v 88.2 ao. Db-c-¯nÂ Hcp Xnc-Ýo-\-tc-J-bnÂ ImänÂ ]d-¡p¶ Hcp _eq-Wnsâ 

Øm\w Hcp _me³ IsÊ -¯n. Xd-bnÂ \n¶pw ho£-W-Xew hsc-bpÅ Zqcw 1.2 ao. I®nÂ \n¶pw                               

_eq-Wnsâ taÂt¡m¬ 600. AÂ]-k-a-b-¯n-\p-ti-jw, Htc \nco-£W _nµp-hnÂ \n¶pw _eq-Wn-te-¡pÅ 

taÂt¡m¬ 300 Bbn Ipd-bp-¶p. Cu CS-th-f-bnÂ _eq¬ k©-cn¨ Zqcw ImWpI.

\nÀ²m-cWw  \nco-£W _nµp A F¶v k¦Â¸n-¡p-I. _eq-Wnsâ taÂt¡m-Wp-IÄ bYm-{Iaw                                   

60c, 30c  BIp-t¼mÄ Ah-bpsS Øm\-§Ä E,D F¶n-cn-¡-s«.  BE = CD = 87 ao. hc-¯-¡-hn[w               

Xnc-Ýo\tcJ-bnse _nµp-¡Ä B,C F¶n-cn-¡-s«. 

    1.2A A B B C C m= = =l l l  ao.

 hc-¯-¡-hn[w Xd-bnse _nµp-¡Ä 1.2A A B B C C m= = =l l l, 1.2A A B B C C m= = =l l l, 1.2A A B B C C m= = =l l l F¶n-cn-¡s« 

   60EAB+ = c, 30DAC+ = c

              1.2 m and 88.2 mBB CC C D= = =l l l  ao.  1.2 m and 88.2 mBB CC C D= = =l l l  ao.

 IqSmsX    BE 87CD= = ao. 

 ka-tIm-W3EAB bnÂ, 

            tan60c 
AB
BE=

    AB = 
tan60
87

c
29

3

87 3= =

 hoÊpw ka-tImW 3DAC bnÂ 

           tan30c 
AC
DC=

         AC = 87
tan30
87 3=

c
.

  `  _eq¬ k©-cn-¨-Zqcw   
        ED = BC AC AB= -

                        87 29 583 3 3= - = ao.

Nn{Xw. 7.16
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DZm-l-cWw  7.24 

 Hcp sI«n-S-¯n\v apI-fnÂ Hcp sImSn-¡¼v \nÂ¡p-¶p. Xd-bn-epÅ Hcp _nµp-hnÂ \n¶v.                           

sImSn-¡-¼nsâ apIÄ `mK-¯n-sâbpw ASn-`m-K-¯n-sâbpw taÂt¡m-Wp-IÄ bYm{Iw 60c, 45c  BIp-¶p. 

sImSn-¡-¼nsâ Dbcw 10 ao. F¦nÂ sI«n-S-¯nsâ Dbcw ImWpI ( 3 .1 732=  F¶v D]-tbm-Kn¡p-I)

\nÀ²m-cWw  
 ho£W _nµp A bpw sI«n-S-¯nsâ NphSv B bpw Fs¶-Sp-¡pI. BC sI«n-S-¯nsâ Db-cs¯bpw 

CD sImSn-¡-¼nsâ Db-c-s¯bpw kqNn-¸n-¡p¶p F¶v Icp-XpI. 

   45 , 60CAB DAB+ += =c c, CD = 10 ao.

   BC h= ao. , AB x= ao.  F¶n-cn-¡s«.
 ka-tIm-W- 3CAB bnÂ,  

   tan 45c 
AB
BC= .  

    AB =  BC     AXm-bXv ,   x = h               (1)
 ka-tIm-W  3DAB bnÂ,

   tan 60c = 
AB
BD

             (        AB = 
tan
h

60
10+

%      (  x h

3

10= +       (2)

        (1) , (2) Â \n¶v,  h = h

3

10+

              (    h h3 -  = 10

              (               h 
3 1

10

3 1

3 1=
- +

+
c cm m

3 1
10 3 1

=
-
+^ h

                              .5 2 732= ^ h = 13.66 ao.  

               sI«n-S-¯nsâ Dbcw    = 13.66  ao.

DZm-l-cWw  7.25 
 Pe-\n-c-¸n\v 14 ao. apI-fn-epÅ Hcp I¸-ensâ sU¡nÂ \nÂ¡p¶ HcmÄ Hcp sN¦p-¯mb ]md-bpsS 

apIÄ`mKw 600 taÂt¡m-Wnepw ASn-`mKw 300 Iogvt¡m-Wnepw ho£n-¡p-¶p. sN¦p-¯mb 

]md-bpsS Dbcw ImWp-I.

\nÀ²m-cWw  sN¦p-¯mb ]md-bpsS Dbcw BD F¶n-cn-¡-s«. I¸Â A bpw AE = 14 ao.  
BI-¯-¡-hn[w ho£-W-_nµp E bpw F¶n-cn-¡-s«.    

  AB = EC    BI-¯-¡-hn[w  EC ll AB 

  ka-tIm-W 3ABE bnÂ,  

    tan30c 
AB
AE=

60

B

C

A

10 m

h

x

D

45

Nn{Xw. 7.17

Nn{Xw. 7.18
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               `          AB  = 14
tan
AE AB
30

3( =
c

 

 AXm-bXv              EC 14 3=           ( AB ECa = )

 ka-tIm-W 3DEC,  bnÂ tan 60c 
EC
CD=

 `        60 (14 )tanCD EC CD 3 3(= =c  = 42 ao.

     sN¦p-¯mb ]md-bpsS Dbcw BD  BC CD= +  14 42= +  = 56 ao.

DZm-l-cWw  7.26 

 Xd-bnÂ AF¶ _nµp-hnÂ \n¶v Hcp hnam-\-¯nsâ taÂt¡m¬  60c. hnam\w 15 sk¡³Uv                

Xnc-Ýo-\-ambn ]d-¶-tijw taÂt¡m¬ 30c bmbn amdp-¶p. hnam\w 200 ao./sk¡³Uv thK-X-bnÂ ]d-¶mÂ, 

AXv ]d-¡p¶ Ønc Dbcw ImWp-I.  

\nÀ²m-cWw  \nco-£-W-_nµp A F¶n-cn-¡s«. hnam-\-¯nsâ Øm\-§Ä Bcw-`-¯nepw 15 sk¡³Un-\p-

ti-jhpw bYm-{Iaw E, D F¶n-cn-¡-s«. hnam\w ]d-¡p-t¼mÄ 

kqNn-¸n-¡p¶ Ønc-amb Dbcw BE,CD F¶n-cn-¡s«. 

 30DAC+ = c , 60EAB+ = c .

 BE CD h metres.= = ao.

 AB = x ao F¶n-cn-¡s« 

 15 sk¡³UnÂ k©-cn-¡p¶ Zqcw 

           ED  = 00 152 # = 3000 ao.     
      (k©-cn-¨ Zqcw  = thKX  #kabw)

           BC = 3000    ao.

 ka-tIm-W- 3DAC bnÂ    
             tan30c 

AC
CD=

            (  CD    = 30tanAC c

             h   = ( 3000)x
3

1+ .      (1)

 ka-tIm-W 3EAB bnÂ

            tan 60c = 
AB
BE

            (   60tanBE AB h x3(= =c                               (2)

 (1) ,(2)  Â \n¶v   x3  x
3

1 3000= +^ h

                 (       3x = 3000x +  (  x = 1500   ao.

             (2)  Â \n¶v , h = 1500 3   ao.

  hnam\w ]d-¡p¶ Ønc-amb Dbcw  1500 3  ao. BIp-¶p. 

Nn{Xw. 7.19
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A x

hh

60

E

30



7. {XntImWanXn 215

A`ymkw 7.2

1. Hcp k©-cn-¡p¶ Nc-¡p-hÊ n-bnÂ \n¶pw Nc¡v Cd-¡p-¶-X-n\pÅ Ncn-hnsâ taÂt¡m¬ 300 BWv. 

Xd \nc-¸nÂ \n¶pw 0.9 ao Db-sc-bmWv Ncn-hpÅsX¦nÂ Ncn-hnsâ \ofw ImWp-I.

2. 150 sk.-ao. Db-c-apÅ Hcp s]¬Ip«n Hcp Zo]-kvXw-`-¯n\p ap¶nÂ \nÂ¡p-¶p.150 3  sk.-ao.            

\of-apÅ Ah-fpsS \ngÂ Xd-bnÂ hogp-¶p. Zo]-kvXw-`-¯nsâ A{K-¯nsâ taÂt¡m¬ ImWpI

3.  A, B F¶o cÊ v jUv]-Z-§Ä¡v 2 ao A-´cw hsc ]c-kv]cw tIÄ¡m³ Ignbpw. Hcp Nph-cnÂ                  

\n¶v 1 ao. AIse Xd-bn-epÅ A F¶ jUv]-Z-¯n\v Nph-cn³ta-epÅ Ah-fpsS Iq«p-Imcn  B sb 

Hcp Nne´n `£n-¡m³ apXn-cp-¶Xv ImWp-¶p. A Hcp i_vZw ]pd-s¸-Sp-hn¨v B bv¡v ap¶-dn-bn¸v \

ÂIp-t¼mÄ A bnÂ \n¶v B bpsS taÂt¡m¬ 300.  F¦nÂ Nne-´n¡v Blmcw e`nt¨m ? CÃtbm ? 

(A bpsS hnfn i_vZw tI«mÂ B c£-s¸-Sp¶p F¶v  Icp-Xp-I)

4.  Hcp Znhkw cm{Xn Hcp \nco-£-I³ taL-]-cn[n ImWp-¶-Xn\v Hcp   

kvt]mSvsseäv taL-§sf e£y-am¡n ew_-ambn Xncn-¨p.kvt]m 

Svsse-änÂ \n¶pw 100 ao. AIse Xd-bnÂ \n¶v 1.5 ao. apI-fnÂ                    

Øm]n¨ Hcp `qam-]-\-t¡mÂ  (theodolite) D]-tbm-Kn¨v taÂt¡m¬ 

60c F¶v IsÊ¯n. taL-]-cn[n F{X Db-sc- B-bn-cp-¶p.

 Ipdn¸v: I«n-bmb taLw C-cn-¡p-¶Xp hscbpff Gähpw Xmgv¶  

D¶-Xn-bmWv taL]cn-[n (Clud ceiling) 
 hnam-\-\n-e-b-§-fnse taL-]-cn[n hnam\w ]d-¶p-b-cp-¶-Xn-\pw, Xd-

bn-en-d-§p-¶-Xn\pw A\p-tbm-Py-amb Db-c-¯n-em-bn-cn-¡-Ww. Hcp                    

kvt]mSvsse-äns\ ew_-ambn apI-fn-te¡v D¶w h¨v taL-§-fpsS 

B[m-cs¯ {]Im-in-¸n¨v cm{Xn-Im-e-§fnÂ taL-]-cn[n \nÀ®-bn-¡m³ 

Ign-bp-¶-Xm-Wv.

5.  40 sk.-ao. \of-apÅ Hcp LSn-Imc tZme-I-¯nsâ Hcp ]qÀ®-amb Btµ-me-\-¯nÂ AXnsâ ioÀjw 

FXnÀh-i¯v 600 tIm¬ DÊm-¡p-¶p. t_m_nsâ Bcw-`-Øm-\hpw A´n-a-Øm-\hpw X½n-epÅ 

Gähpw Ipdª Zqcw F´m-bn-cn¡pw ? 

6.  ]c-kv]cw ew_-amb cÊ v hyXykvX hr£-§-fnÂ A, B F¶ cÊ v Im¡-IÄ 15 ao., 10 ao. Db-c-¯nÂ 

Ccn-¡p-¶p. Ah Xd-bn-epÅ Hcp hSsb 450, 600 Iogvt¡m-Wp-I-fnÂ ho£n-¡p-¶p. Ah hS FSp-

¡m³ Htc kabw ]pd-s¸«v Htc thK-X-bnÂ Gähpw \ofw Ipdª ]mX-bn-eqsS ]d-¡p-¶p. CXnÂ 

GXv Im¡ Pbn-¡pw. (Ipdn¸v: Xdbpw hSbpw Htc t\À tcJbnemWv.)

7.   Hcp hr¯m-Imc ]mÀ¡nsâ a[y-¯nÂ Hcp Zo]-kvXw`w \nÂ¡p-¶p. Zo]-kvXw-`-¯nsâ Ccp-h-i-§-fnepw 

900 tIm¬ DÊ m-¡p-¶-hn-[-¯nÂ P,Q F¶ cÊ p _nµp-¡Ä AXnÀ¯n-bn-epÊ- v. P bnÂ \n¶v Zo]-

kvXw-`-¯nsâ apIÄ `mK-¯nsâ taÂt¡m¬ 300 bpw PQ = 30 ao. Dw F¦nÂ Zo]-kvXw-`-¯nsâ 

Dbcw ImWp-I.

8.  700 ao. Db-c-¯nÂ ]d-¡p¶ Hcp slen-tIm-]vädnÂ Ccn-¡p¶ HcmÄ Hcp \Zn-bpsS Ccp Xoc-§-fnepw 

]c-kv]cw A`n-ap-J-amb cÊ v hkvXp-¡sf ho£n-¡p-¶p. hkvXp-¡fpsS Iogvt¡m-Wp-IÄ 300, 450 

F¦nÂ \Zn-bpsS hoXn ImWpI. ( 150 3
 
  = 1.732  F¶v D]tbmKn¡pI.) 

9.  Hcp Xnc-Ýo\ Xe-¯nÂ \nÂ¡p¶ 'x' F¶ HcmÄ 100 ao. AIse ]d-¡p¶ Hcp ]£nsb 300 

taÂt¡mWnÂ ho£n-¡p-¶p. 20 aoäÀ Db-c-apÅ sI«n-S-¯nsâ apI-fnÂ \nÂ¡p¶ ‘y’ F¶ asäm-

cmÄ AtX kabw ]£nsb 450 taÂt¡m-WnÂ ho£n-¡p-¶p. ‘x’ Dw., ‘y’ Dw ]£n-bpsS FXnÀh-i-

§-fn-em-sW-¦nÂ ‘y’ Â \n¶pw ]£n-bpsS Zqcw ImWpI. 

Nn{Xw. 7.20

60 1.5 m

100 m
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10.  Hcp ¢mÊv apdn-bnÂ Ccn-¡p¶ Hcp hnZymÀ°n Xnc-Ýo-\-amb ho£-W-tc-J-bnÂ \n¶pw 1.5 aoäÀ Db-c

 apÅ »m¡v t_mÀUnse Hcp Nn{Xs¯ ImWp-¶p. Nn{X-¯nsâ taÂt¡m¬ 300 BWv.  Ah\v

 Nn{Xw  hyà-ambn ImWm-¯-Xn-\mÂ »mIv t_mÀUn\v t\sc \o§nb tijw 450 taÂt¡m-WnÂ Nn{Xs¯

 t\m¡n  ImWp-¶p. hnZymÀ°n apt¶m«p \o§nb Zqcw ImWpI.

11.  Xd-\n-c-¸nÂ \n¶pw 1.5 aoäÀ Db-c-¯nÂ ho£-W-X-e-apÅ Hcp B¬Ip«n 30 aoäÀ Db-c-apÅ Hcp

 sI«nS-¯nÂ \n¶pw Ipd-¨-Ise \nÂ¡p-¶p. Ahsâ I®nÂ \n¶v sI«n-S-¯nsâ apIÄ `mK-¯nsâ 

 taÂt¡m¬ B sI«n-S-¯n\p t\sc \S-¡p-t¼mÄ 300 bnÂ \n¶v 600 Bbn Db-cp-¶p. Ah³ sI«n-S-

 ¯n\p-t\sc \S¶ Zqcw ImWp-I.

12.  200 ASn Db-c-apÅ Hcp Zo]kvXw`-¯nsâ A{K¯p \n¶pw kq£n-¸p-Im-c³ Htc ho£-W

 tc-Jbn-eqsS Hcp Ifn-t¯m-Wn-sbbpw Hcp tIfo-\u-I-tbbpw \nco-£n-¡p-¶p. Ifn-t¯m-Wn-bptSbpw

 tIfo\uI-bptSbpw Iogvt¡mWpIÄ bYm{Iaw 450 , 300 F¶nhbmWv. kpc£nXXz Dt±i¯n\mbn 

 cÊ v \uIIfpw Ipd-ªXv 300 ASn thdn«v Bbn-cn-¡-Ww. Ah-bpsS AIew 300 ASn-bnÂ Ipd-ªmÂ

 kq£n-¸pIm-c³ A]-I-S -kq-N\ sImSp-¡p-¶p. kq£n-¸p-Im-c³ A]-IS kqN\ sImSpt¯m ?

13.  Xd-bnÂ \nÂ¡p¶ Hcp B¬Ip«n Hcp Xnc-Ýo\ tcJ-bnÂ, \nÝnX Db-c-¯nÂ ImänÂ ]d-¡p-¶ Hcp

 _eq-Wnsâ Øm\w {i²n¨p. AtX kabw Ip«n-bnÂ \n¶pw _eq-Wnsâ taÂt¡m¬ 600 BIp-¶p.

 2 an\n-äp-IÄ¡ptijw AtX \nco-£W _nµp-hnÂ \n¶v taÂt¡m¬ 300 bmbn Ipd-bp-¶p. Imänsâ

 thKX 29150 3
 
ao/sk. F¦nÂ Xd \nc-¸nÂ \n¶pw _eq-Wnsâ Dbcw ImWp-I.

14.  Hcp hf-hn-Ãm¯ tZio-b-]mX Hcp tKm]p-c-¯nsâ Nph-«n-se-¯p-I-bm-Wv. tKm]p-c-¯nsâ A{K-¯nÂ 

 \nÂ¡p¶ HcmÄ 300 Iogvt¡m-WnÂ Hcp hm\nsâ Øm\w \nÀ®-bn-¡p-¶p. Htc thK-X-bnÂ hm³ 

 tKm]p-c-¯nÂ F¯n-t¨-cp-¶p. 6 an\n-äp-IÄ¡p-tijw hm\nsâ Iogvt¡m¬ 600 F¶p IÊ p. hm\n\v 

 tKm]p-c-¯n-se-¯m³ F{X an\näpIÄ IqsS FSp-¡pw.

15. Htc Znibnepff cÊ v `q\ne-b-§-fnÂ \n¶v `qan-bpsS Ir{Xna D]-{K-l-¯nsâ taÂt¡m-Wp-IÄ 300,                       

 600 BsW¶v  IsÊ -¯n. cÊ v `q\n-e-b-§fpw D]-{K-lhpw Htc ew_-X-e-¯n-em-Wv. cÊ v `q\n-e-b-§Ä 

          X½nepÅ AIew 4000 In.ao. F¦nÂ D]-{K-lhpw  `qanbpw X½n-epÅ AIew ImWpI

16. 60ao. Db-c-apÅ tKm]p-c-¯nsâ apIÄ`m-K¯p \n¶pw Hcp sI«n-S-¯nsâ apIÄ `mK-t¯bpw 

 ASn-`m-K-t¯bpw bYm-{Iaw 300, 450 Iogvt¡m-Wp-I-fnÂ ho£n-¡p-¶p-sh-¦nÂ sI«n-S-¯nsâ Dbcw

 ImWp-I.

17. 40aoäÀ Db-c-apÅ tKm]p-c-¯nsâ A{K-¯p \n¶pw Nph-«nÂ \n¶pw Hcp Zo]-kvXw-`-¯nsâ A{K

 ¯nsâ taÂt¡m-Wp-IÄ bYm-{Iaw 300, 600 BIp-¶p. Zo]-kvXw-`-¯nsâ Dbcw ImWp-I. IqSmsX

 tKm]p-c¯nsâ Nph-«nÂ \n¶pw Zo]-kvXw-`-¯nsâ A{Kw hsc-bpÅ AIew ImWp-I.

18.  Hcp XSm-I-¯nsâ D]cnXe¯nÂ \n¶pw 45 aoäÀ apI-fnÂ Npän ]d-¡p¶ slen-tIm-]vS-dnsâ

 taÂt¡m¬ 300BWv. AtXkabw AtX Øm\¯p \n¶pw t\m¡n-bmÂ XSm-I-¯nÂ AXnsâ

 {]Xn-_nw-_-¯nsâ Iogvt¡m¬ 600 BWv. XSm-I-¯nsâ D]-cn-X-e-¯nÂ \n¶pw slen-tIm-]vS-dnsâ

 Zqcw ImWp-I.
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A`ymkw 7.3
icn-bmb D¯cw sXc-sª-Sp-¡pI

1. sin sec1
2 2
i i-^ h  =

 (A)  0   (B)  1   (C)  tan2i   (D)  cos2i

2. tan sin1
2 2
i i+^ h  =

 (A)  sin2i   (B)  cos2i   (C)  tan2i   (D) cot2i

3. cos cot1 1
2 2
i i- +^ ^h h = 

 (A)  sin2i   (B)  0   (C)  1   (D)  tan2i

4. sin cos cos sin90 90i i i i- + -c c^ ^h h  = 

 (A)  1   (B)  0   (C)  2   (D)  –1

5. 1
cos

sin
1

2

i
i-

+
 =

 (A)  cosi   (B)  tani   (C)  coti   (D)  coseci

6. cos sinx x
4 4

-  =

 (A) 2 1sin x
2

-  (B) 2 1cos x
2

-  (C) 1 2sin x
2

+  (D) 1 2 .cos x
2

-  

7. tani  = 
x
a , F¦nÂ  

a x

x
2 2
+

  =

 (A)  cosi   (B)  sini   (C)  coseci   (D)  seci

8.  secx a i= , tany b i= , F¦nÂ  
a
x

b

y
2

2

2

2

-  =

 (A)  1   (B)  –1   (C)  tan2i   (D)  cosec2i

9. 
cot tan

sec
i i
i

+
 = 

 (A)  coti   (B)  tani   (C)  sini   (D)  – coti

10. 
tan

sin sin

cot

cos cos90 90

i

i i

i

i i-
+

-c c^ ^h h  = 

 (A)  tani   (B)  1   (C)  –1   (D)   sini

11. kao-]-¯pÅ Nn{X-¯nÂ,  AC = 

 (A) 25 m   (B) 25 3  m

 (C) 
3

25  m         (D) 25 2  m

12. kao-]-¯pÅ Nn{X-¯nÂ,  ABC+  = 

 (A) 45c   (B) 30c

 (C) 60c       (D) 05 c

60c
25 mA B

C

100 mA B

C

1
0
0

3
m
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13. HcmÄ Hcp tKm]p-c-¯nÂ \n¶pw  28.5 aoäÀ AI-se-bm-Wv. Xd-bnÂ \n¶p Abm-fpsS ho£W \nc¸v  

1.5aoäÀ BWv. Abm-fpsS I®nÂ\n¶pw tKm]p-c-¯nsâ taÂt¡m¬ 450F¦nÂ tKm]p-c-¯nsâ Dbcw  
(A)  30 m  (B)  27.5 m  (C)  28.5 m  (D)  27 m

14. kao-]-¯pÅ Nn{X-¯nÂ \n¶v,-  sini  = 
17
15  BC = 

 (A)  85 m   (B)  65 m

 (C)  95 m   (D)  75 m

15. 1 tan sin sin1 12i i i+ - +^ ^ ^h h h = 

 (A)  cos sin2 2i i-     (B) sin cos2 2i i-     
(C)   sin cos2 2i i+     (D)  0 

16. cot cos cos1 1 12i i i+ - +^ ^ ^h h h = 

 (A) tan sec2 2i i-     (B) sin cos2 2i i-     
(C) sec tan2 2i i-     (D) cos sin2 2i i-

17. 1 1 1cos cot2 2i i- + +^ ^h h  = 

 (A)  1   (B)   –1  (C)   2   (D)   0

18. 
1
1

cot
tan

2

2

i

i

+
+  = 

 (A)  cos2i   (B)  tan2i   (C)  sin2i   (D) cot2i

19. 
1

sin
tan
12

2
i

i
+

+
 = 

 (A) cosec cot2 2i i+     (B) cosec cot2 2i i-     
(C) cot cosec2 2i i-     (D) sin cos2 2i i-

20. 9 9tan sec2 2i i-  = 

 (A)  1   (B)  0   (C)  9   (D)  –9 

\n§Ä¡-dn-bmtam?

   t]mÄ bÀtZmkv  (26 amÀ¨v, 1913-20 sk]vXw_À 1996) lwtK-dn-b³ KWn-X-im-kv{X-Ú-\m-Wv. 

KWnX imkv{X Ncn-{X-¯nÂ, Kth-jW {]_-Ô-§Ä {]kn-²o-I-cn-¡p-¶-h-cnÂ {]kn-²-\mb bÀtZm-

kns\ entbm-t\mUv Hmbne-dn-t\mSv am{Xta Xmc-Xayw sN¿m-\m-hp-I-bp-Åq. bÀtZmkv Xsâ PohnXIme-

L-«-¯nÂ GI-tZiw 1475 KWnX imkv{X {]_-Ô-§fpw, HmbneÀ -GI-tZiw 800 {]_-Ô-§fpw 

Fgp-Xn. At±lw  Xsâ PohnXImew apgph³ hyXykvXcmb 511 kl{]hÀ¯ItcmsSm¸w, KWnX 

imkv{Xs¯ Hcp kmaqly {]hÀ¯\ambn hnizkn¨v {]hÀ¯n¨p.

A B

C

85
 m

i
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8.1 apJ-hpc
 t\ÀtcJ-I-fpsS \of-§fpw, ka-Xe cq]-§-fpsS hnkvXoÀ®hpw 

Npä-f-hpw, L\-cq-]-§-fpsS {]Xe hnkvXoÀ®hpw hym]vXhpw ssIImcyw 

sN¿p¶ Pyman-Xn-bpsS imJ-bmWv hnkvXm-c-I-e-\w. ssZ\w-Zn\ Pohn-X-¯nÂ                             

\mw ]e kµÀ`-§-fnepw Af-hp-IÄ D]-tbm-Kn-¡m-dpÅXpsImÊ v hkvXp-

¡fpsS Af-hp-I-sf-¡p-dn¨v ]Tn-t¡ ÊXv AXy-´m-t]-£n-X-am-Wv.{]mcw-`-                

Pym-an-Xn-bnÂ Xe-§Ä, _lp-Xe cq]-§Ä, h{I-X-e-§-fpÅ L\cq-]-§Ä, 

(D-Zm-l-c-W-w: tKmf-§Ä) F¶n-hsb \mw ]cn-K-Wn-¡p-¶p.

 {]Xe hnkvXoÀ®hpw hym]vXhpw X½n-epÅ A\p-]mXw kq£va 

imkv{X-¯nsâ {][m\ Bi-b-ambn Adn-b-s¸-Sm³ ImcWw kq£va imkv{X-

¯nsâ Af-hns\bpw sXmgnÂ imkv{X-Úm\s¯bpw hnti-jn-¸n-¡p¶ 

KpW-§sf B{i-bn¨pÅ BIr-Xnsb a\-Ên-em-¡p-¶-Xn-\pÅ ASn¯d-bm                   

bXn\memWv.

 Cu A²ym-b-¯nÂ hr¯kvXw`w (knenÊÀ), hr¯-kvXq-]n-I, tKmfw, 

an{i cq]-§Ä F¶o L\-cq-]-§-fpsS {]Xe hnkvXoÀ®w, hym]vXw F¶nh 

F§s\ I Êp-]n-Sn¡mw F¶p ]Tn-¡mw.  

8.2 {]Xe hnkvXoÀ®w

     knkn-en-bnse kndm-¡qkv \K-c-¯nse {Ko¡v KWnX imkv{X-Ú-\mb 

BÀ¡n-an-Uokv tKmf-¯nsâ hym]vXw F¶Xv tKmfw IrXy-ambn DÄs¡m-Åp¶ 

knen- - Êdnsâ hym]vX-¯nsâ aq¶nÂ cÊp `mK-sa¶v sXfn-

bn-¨p. CXv At±-l-¯nsâ FSp¯p ]d-b¯¡ t\«            

-am-Wv. At±-lw ]qÀ®- \naÚ\ coXn D]-tbm-Kn-¨v  Hcp                    

]cms_mfbpsS Nm]¯nsâ ASnbnÂ ØnXnsN¿p¶ 

`mK¯nsâ hnkvXnÀ®w IÊp]nSn¨p. 

 Hcp L\-cq-]-¯nsâ Zriy-`m-K-¯nsâ hnkvXoÀ®w 

{]Xe hnkvXoÀ®-am-Ip-¶p. AXm-bXv {]X-e-hn-kvXoÀ®-

sa¶Xv Hcp {Xnam-\-h-kvXp-hnsâ FÃm _mly{]-X-e-§-

fp-sSbpw hnkvXoÀ®-am-Wv. Nne L\-cq-]-§fpsS {]Xe 

hnkvXoÀ®-§Ä sXm«-Sp-¯pÅ Nn{X-§-fnÂ \n¶v hyà-

am-Ip-¶p.

hnkvXm-c-I-e-\w (Mensuration)88
 apJ-hpc

 {]Xe hnkvXoÀ®hpw 

 hym]vXhpw

 v hr¯-kvXw`w

 v hr¯ kvXq]nI

 vtKmfw

 an{i cq]-§fpw amä-an-Ãm¯ 
hym]vX-§fpw

BÀ¡n-an-Uokv
(287 BC - 212 BC)

{Kokv

      ]pcm-X-\-bp-K-¯nse Hcp {]

ap-J\mb KWn-X- im-kv{X-Ú-\mWv 

BÀ¡n-an-Uokv

 Pyman-Xn-bnÂ ka-Xe cq]-§-

fpsS hnkvXoÀ®w L\-cq-]-§-fpsS 

hym]vXw, {]Xe hnkvXoÀ®w F¶nh 

At±-l-¯nsâ FSp¯p ]d-b-¯¡ 

kw`m-h-\-I-fm-Wv.

Nn{Xw. 8.1

Nn{Xw. 8.2

Measure what is measurable, and make measurable what is not so
-Galileo Galilei

8. hnkvXmcIe\w 219
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A

B

AD

C B

A

a
x

is

a
x
is

axis

h

r2r

a
x
is

Nn{Xw. 8.3

Nn{Xw. 8.4

Nn{Xw. 8.5

Nn{Xw. 8.6

Ipdn¸v 

\nÀÆ-N\w

8.2.1 ka-hr-¯m-Im-c -kn-enÊÀ 
 Htc BIr-Xnbpw hen-¸-hp-apÅ \nÝnX F®w hr¯m-Imc t]¸-dp-IÄ AYhm ImÀUv t_mÀUp-IÄ 

ew_ambn H¶n-\p-ap-I-fnÂ H¶mbn IrXyambn tNcpwhn[w ASp-¡n-bmÂ In«p¶ L\cq]s¯ ka-hr-¯m-Imc 

knen- ÊÀ F¶p ]dbp¶p.  ( Nn{Xw 8.3 t\m¡pI)

 Hcp ZoÀL-N-Xpcw AXnsâ GsX¦nepw Hcp his¯ A£-am¡n Hcp ]qÀ®amb NpäÂ Np-än-bmÂ 

In«p¶ L\-cq-]s¯ ka-hr-¯m-Imc knen- ÊÀ F¶p ]dbp¶p.

      ABCD F¶ ZoÀL NXpcw ]cn-K-Wn-¡p-I. AXnsâ AB 
F¶ hiw A£-am¡n  Hcp ]qÀ® NpäÂ Npäp¶p. CXv Nn{X-

¯nÂ ImWp-¶-Xp-t]mse Hcp ka-hr-¯m-Imc knen- -Êdns\  cq]o-I-

cn-¡p-¶p.  AB sb knenÊdnsâ A£w F¶p-w,  AB bpsS \ofw 

knen- -Êdnsâ Dbcw F¶pw, AD(=BC) bpsS \ofw knenÊdnsâ 

hymkmÀ²-sa¶pw ]d-bp-¶p.  

 (i)  Hcp knen- -Êdn-sâ B[mcw hr¯m-Im-c-a-sÃ-¦nÂ CXns\ XncyIv 

knenÊÀ (Oblique cylinder) F¶p ]d-bp-¶p.  

 (ii) B[mcw hr¯m--Imchpw F¶mÂ A£-¯n\v ew_-hp-a-sÃ-¦nÂ 

AXns\ hr¯m-Imc knen- ÊÀ F¶p-]-d-bp-¶p.

 (iii) A£w B[m-c-¯n\v ew_-sa-¦nÂ AXns\ ka-hr-¯m-Imc              

knen- ÊÀ F¶p ]d-bp-¶p.

(i)  ka-hr-¯m-Imc knen- -Êdnsâ h{I-Xe hnkvXoÀ®w 
            sXm«-Sp¯ Nn{X-¯nÂ, Hcp ka-hr-¯m-Imc knen- Êdnsâ            
apI-fnepw Xmsg-bp-apÅ Htc Afhpff  hr¯ob `mK§Ä ]c-kv]
cw kam-´-c-amWv. knen- - Êdnsâ ew_{]Xew h{IambXn\mÂ AXnsâ 
hnkvXoÀ®s¯ h{IXe hnkvXoÀ®w AYhm ]mÀiz-Xe hnkvXoÀ®-
sa¶p ]d-bp-¶p. 
 Hcp knen Êdnsâ h{I-Xe hnkvXoÀ®w,     
   CSA = B[m-c-¯nsâ Npä-fhv #  Dbcw =  r h2 #r   

         = rh2r  N: am{X-IÄ

{]hÀ¯\w
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rh2r

r 2r

r
2

r

Nn{Xw. 8.7

R

r

h h

Nn{Xw. 8.8

7 cm

20
 c

m

Nn{Xw. 8.9

hh

Ipdn¸v 

(ii)  ka-hr-¯m-Imc knen- - Êdnsâ BsI D]-cn-Xe hnkvXoÀ®w   
  BsI D]-cn-Xe hnkvXoÀ®w, 

                               TSA   = h{I-Xe hnkvXoÀ®w + 2 #  B[m-c -hn-kvXoÀ®w 

      = rh2r  + r2 2
# r

          TSA   = ( )r h r2r +  N: am{X-IÄ

(iii)  ka-hr-¯m-Imc s]mÅ-bmb knenÊÀ  
        L\ cq]-¯n-epÅ Ccp-¼p-IpgÂ, dºÀIp-gÂ F¶nh s]mffbmb knen- - ÊÀ BIr-Xn-bn-ep-Å-h-bm-Wv. Hcp 

s]mÅ-bmb knen- -- Êdnsâ _mly-hym-kmÀ²w  R, B´-c-hym-kmÀ²w r, Dbcw h F¦nÂ h{I-Xe hnkvXoÀ®w 

 CSA = _mly-h-{I-Xe hnkvXoÀ®w +  B´-c-h-{I-Xe hnkvXoÀ®w 

      = Rh rh2 2r r+

       CSA = ( )h R r2r +  N:am. 

       BsI D]-cn-Xe hnkvXoÀ®w ,  TSA = CSA + 2 #  B[m-c -hn-kvXoÀ®w

      = 2 ( ) 2 [ ]h R r R r2 2
#r r r+ + -

      = 2 ( ) 2 ( )( )h R r R r R rr r+ + + -

    `  TSA = 2 ( )( )R r R r hr + - +  N:am.

{i²n-t¡Ê - Xv  
 s]mÅbmb knen - Êdnsâ I\w  w =  R r- .

 Cu A²ym-b-¯nÂ Bh-iy-apÅ Øe§-fnÂ  r  \v GI-tZ-i-aqeyw 
7
22  F¶v FSp-¡pI.

DZm-l-cWw 8.1

 Hcp L\ ka-hr-¯m-Imc knen- -- Êdnsâ hymkmÀ²w 7 sk.-ao.Dbcw 20 sk.-ao. F¦nÂ (i) h{I-X-e-           

hn-kvXoÀ®w (ii) BsI D]-cn-X-e- hn-kvXoÀ®w F¶nh ImWp-I (  
7
22r = )

\nÀ²mcWw  ka-hr-¯m-Imc knen- -- Êdnsâ hykmÀ²w, Db-cw, F¶nh bYm-{Iaw  r,h Fs¶-Sp-¡p-I. 

       ChnsS  r = 7sk.-ao., Dbcw h = 20 sk.-ao.

  h{I-X-e-hn-kvXoÀ®w,  CSA      = rh2r

                  = 2
7
22 7 20# # #

  `   h{I-X-e-hn-kvXoÀ®w CSA  = 880  N: sk. ao.

  BsI D]-cn-X-e- hn-kvXoÀ®w        = ( )r h r2r +  

       = 2 [20 7]
7
22 7# # # +  = 44 27#

  `  BsI D]-cn-X-e- hn-kvXoÀ®w    = 1188 N: sk. ao.
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DZm-l-cWw  8.2

 Hcp L\ ka-hr-¯m-Imc knen- -- Êdnsâ BsI D]-cn-X-e- hn-kvXoÀ®w 880 N: sk.ao. AXnsâ 

hymkmÀ²w 10 sk.-ao. F¦nÂ h{I-Xe hnkvXoÀ®w ImWpI  (  
7
22r = )

\nÀ²mcWw ka-hr-¯m-Imc knen- -- Êdnsâ hymkmÀ²hpw Db-chpw bYm-

{Iaw r, h Fs¶-Sp-¡pI. BsI D]-cn-X-e- hn-kvXoÀ®w  S F¶ncn¡s«.

  ChnsS   r =10 sk.-ao.   

      S = 880 sk.-ao.2 

  Ct¸mÄ,  S = 880   (  [ ]r h r2r +  = 880

 (    [ ]h2
7
22 10 10# # +  = 880

 (    h + 10 = 
2 22 10
880 7
# #

#

 (    h + 10 = 14

  `         knen - Êdnsâ Dbcw   h = 4  sk.-ao.

  h{I-Xe hnkvXoÀ®w  CSA  

     = rh2r  = 2
7
22 10 4# # #  = 

7
1760

      `    knen- -- Êdnsâ h{I-Xe hnkvXoÀ®w  CSA = 251
7
3 N:sk.-ao.

DZm-l-cWw  8.3

 Hcp kahr¯m-Imc knen - Êdnsâ B[mc hymkmÀ²-hpw Db-c-hpw X½n-epÅ Awi-_Ôw 2 : 5 CXnsâ 

h{I-Xe hnkvXoÀ®w  
7

3960  N:sk.ao F¦nÂ Db-chpw hymkmÀ²hpw ImWpI 
7
22r =   

\nÀ²mcWw  knen- -- Êdnsâ hymkmÀ²hpw Db-chpw bYm-{Iaw r, h Fs¶-Sp-¡pI

 ChnsS    r  :  h  = 2 : 5   (   
h
r  =  

5
2 .    `    r = h

5
2   

 Ct¸mÄ, h{I-Xe hnkvXoÀ®w CSA = rh2r

                  (         2 h h
7
22

5
2

# # # #  = 
7

3960  

                                               (               h2  = 
2 22 2 7
3960 7 5
# # #

# #   =  225

                      `                     h = 15     (       r =  h
5
2  = 6. 

     `    knen- Êdnsâ Dbcw 15 sk.-ao., hymkmÀ²w 6 sk.-ao. 

DZm-l-cWw  8.4

 120 sk.ao. \of-apÅ Hcp tdmUv tdmf-dnsâ hymkw 84 sk.-ao. Hcp Ifn-Øew \nc-¸m-¡p-¶-Xn\v 500  

{]mhiyw apgp-h-\mbn Dcp-«n-bmÂ Hcp N: aoä-dn\v 75 ss]km {]Imcw Ifn Øew \nc-¸m-¡m³ Bh-iy-amb 

sNehv ImWpI  ( 
7
22r = )

10 cm

880 cm2

Nn{Xw. 8.10

asämcp coXn :

CSA = TSA – 2× B[mc hnkvXoÀ®w

 = 880 – 2 × r2r

 = 880 – 2 1
7
22 02

# #

 = 
7

1760  = 251
7
3  N:sk.ao



8. hnkvXmcIe\w 223

120 cm

84
 c

m

Nn{Xw. 8.11

\nÀ²mcWw     r  = 42sk.-ao., h = 120 sk.-ao.

          tdmfÀ Hcp {]mhiyw Dcp-«n-bmÂ   
= )

tdmUv tdmf-dnsâ h{I-Xe 
    e`n-¡p¶ Øe-¯nsâ hnkvXoÀ®w   3

          hnkvXoÀ®w   

     = rh2r

                                                       2
7
22 42 120# # #=

     = 31680 sk.-ao.2

         tdmfÀ 500 {]mhiyw Dcp-«n-bmÂ  
3    e`n-¡p¶ Øe-¯nsâ hnkvXoÀ®w = 31680#500 

     = 15840000 sk.-ao.2

                                                       =
10000

15840000  = 1584 ao.2        (10,000 sk.-ao.2 = 1 N:aoäÀ)

               Hcp N:ao Ifn-Øew \nc-¸m-¡p-¶-Xn\v sNehv  =  ` 
100
75

   `  Ifn-Øew \nc-¸m-¡p-¶-Xn-\pÅ BsI sNehv = 
100

1584 75#   =  ` 1188.

DZm-l-cWw 8.5
 Hcp s]mÅ-bmb knen- Ê - -dnsâ B´c hymkmÀ²w, _mly-hym-kmÀ²w F¶nh bYm-{Iaw 12 sk.-ao., 18 

sk.-ao. BIp-¶p. AXnsâ Dbcw 14 sk.-ao. F¦nÂ h{I-Xe hnkvXoÀ®hpw BsI D]-cn-XehnkvXoÀ®hpw 

ImWpI  (  
7
22r = )

\nÀ²mcWw  r, R, h F¶nh bYm{Iw Hcp s]mÅ-bmb knen- -dnsâ B´-c-hym-kmÀ²w, _mly-hym-kmÀ²w, 

Dbcw F¶n-cn-¡s-«. 

      r = 12 sk.-ao.,   R = 18 sk.-ao.,  h = 14 sk.-ao.

           h{I-Xe hnkvXoÀ®w,  CSA = 2rh(R+r) 

                    `   CSA = 2
7
22 14 18 12# # # +^ h 

                                  = 2640 N: sk.-ao.

   BsI D]-cn-Xe hnkvXoÀ®w,TSA = 2 ( )( )R r R r hr + - +  

                              = 2 (18 12)(18 12 )
7
22 14# # + - +  

                              = 2
7
22 30 20# # #  = 

7
26400 .

    `   BsI D]-cn-Xe hnkvXoÀ®w,   = 3771
7
3  N: sk.-ao.

8.2.2  ka-hr-¯m-Imc hr¯-kvXq-]nI

 \½psS ssZ\w-Zn\ Pohn-X-¯nÂ L\ cq]-§-fm-b tIm¬ sFkv{Iow, t£{X-tKm-]p-c-¯nsâ A{Kw, 

kÀ¡-Ênse tImam-fn-bpsS sXm¸n, ssaem-©n-tIm¬ F¶o hkvXp-¡Ä ImWm-dp- Ê v. Ch ka-hr-¯m-Imc 

hr¯-kvXq-]n-I-bpsS BIr-Xn-bn-epÅ hkvXp-¡-fm-Wv.

18 cm

12 cm

14
 cm

Nn{Xw. 8.12
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A

BC

A

B CD

A

B CD

Nn{Xw. 8.13

 Hcp L\cq]¯nsâ ]mZw hr¯mIrXnbnepw, B `mK¯nsâ hnkvXoÀ®w {ItaW Ipdªp                          

sIm- Ê v hcnIbpw Ahkm\w Hcp _nµphnÂ Ahtijn¡pIbpw sN¿p¶psh¦nÂ B _nµphns\ 

ioÀjsa¶pw  [\cq]s¯  hr¯kvXq]nI F¶pw ]dbp¶p. kahr¯mImc hr¯kvXq]nI F¶Xp              

sIm- Ê v AÀ°am¡p¶Xv ]mZw hr¯mIrXnbnepw kahr¯mImcw hr¯mIrXnbbbnepff ASn`mK¯nsâ 

tI{µw  hgn sNÃp¶ A£w ]mZ{]Xe¯n\v ew_hpamWv F¶XmWv. Cu `mK-¯nÂ ka-hr-¯m-Imc 

hr¯kvXq]nIsb \nÀÆ-Nn¨v {]XehnkvXoÀ®w F§s\ ImWmw F¶v t\m¡mw. Xmsg sImSp-¯n-«pÅ              

{]hÀ¯-\¯n-eqsS hr¯ kvXq]n-Isb Nn{XoIcn¡mw.

 

 I«n-bpÅ IS-emkv FSp¯v B bnÂ ka-tIm-WpÅ 3ABC apdn-s¨-Sp-¡p-I. {XntIm-W-¯nsâ   
 ew_- h-i-amb AB sb \of-apÅ ZWvUnÂ H«n-¡p-I. \n§-fpsS ssIbnÂ ZWvUn-s\-]n-Sn¨v 
 ZWvUns\ A£-am¡n sIm- Ê v Npg-äp-I. {XntImWs¯ GsX¦nepw Hcp ZnibnÂ NpäpI. 

 F´v kw`-hn-¡p¶p? Cu {XntIm 
Ws¯ Npäpt¼mÄ In«p¶ cq]s¯ 

ImWm³ km[n¡p¶pthm? C{]Imcw 

Npäpt¼mÄ In«p¶ cq]amWv Hcp ka-

hr-¯m-Imc hr¯-kvXq-]nI. ka-tIm-W              

3ABC sb ka-tIm¬ DÄsIm-Åp¶ AB 
F¶ his¯ A£-am-¡n-s¡m- Ê v 360c
Npäpt¼mÄ In«p¶ L\-cq]-s¯ ka-hr-

¯m-Imc hr¯kvXq]nI F¶p ]dbp¶p.

 AB sb hr¯-kvXq-]n-I-bpsS Dbcw 

(h) F¶p ]d-bp-¶p. BC sb ]mZ-¯nsâ 

hymkmÀ²w (r) F¶pw AC sb ]mÀtizm-¶Xn (l) F¶pw ]dbp-¶p.   

Nn{X¯nÂ \n¶v, (BC = BD = r),  (AC = AD = l) F¶v a\Ênem¡mw.

 ka-tIm-W{XntImWw- ABC Â,   

   ]mÀtizm-¶Xn      l = h r2 2
+    (ss]X-tKm-dÊv kq{Xw A\p-k-cn¨v)

     Dbcw h = l r2 2
-  

        hymkmÀ²w      r = l h2 2
-

  (i)  hr¯ kvXq]n-I-bpsS ]mZw hr¯m-Im-c-a-sÃ-¦nÂ AXns\ XncyIv hr¯-kvXq-]nI F¶p]d-bp-¶p.

(ii) hr¯ kvXq]n-I-bpsS ]mZw AXnsâ hr¯m-Im-c               

     ]mZ¯n\v ew_asÃ-¦nÂ AXns\ hr¯kvXq]nI  

     F¶p- ]-d-bp-¶p.

(iii) hr¯kvXq]n-I-bpsS hr¯m-Ic ]mZ-¯nsâ tI{µ- 

      ¯n\v ew_amWv ioÀjsa-¦nÂ AXns\ ka-hr-¯m- 

      Imc hr¯-kvXq-]nI F¶p ]dbp¶p.

Nn{Xw.8.14

O

B

A

Nn{Xw. 8.15

{]hÀ¯\w

Ipdn¸v 

A

B
C

l
h

rD
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r r2

r rl

Nn{Xw. 8.17

(i)  s]mÅbmb hr¯-kvXq-]n-I-bpsS h{IXe hnkvXoÀ®w

 tI{µ-tIm¬ ic bpw hymkmÀ²w l Dw DÅ Hcp hr¯ JWvUw ]cn-K-Wn-¡pI. Nm]-\ofw 

 L F¶n-cn-¡s-«. AXn\mÂ 
L
l2r   = 360

ic
c  

 (   L   = l2
360

#r i
c
c           (1)

  hr¯-J-WvU-¯nsâ hymkmÀ²-

§Ä H¶p tNÀ¶v Hcp ka-hr-¯m-Imc                          

hr¯kvXq]nI e`n-¡p-¶p. hr¯ kvXq]n-I-

bpsS hymkmÀ²w r F¶n-cn-¡-«.  

     L =  r2r

 (1) Â \n¶v,  r2r   = l2
360

#r i
c
c

 (        r  =  l
360
i

c
c

c m

 (     
l
r   = 

360
i

c
c

c m

hr¯ JWvU-¯nsâ hnkvXoÀ®w ‘A’ F¶n-cn-¡s«

 
A
l2r  = 360

ic
c           (2)

        hr¯ kvXq]n-I-bpsS h{I-Xe

                    hnkvXoÀ®w                     =  hr¯-J-WvU-¯nsâ hnkvXoÀ®w

  hr¯ kvXq]n-I-bpsS h{I-Xe 

                                 hnkvXoÀ®w

                                                       A = l
360

2r i
c
c

c m = l
l
r2r ` j     

AXn-\mÂ,  hr¯ kvXq]n-I-bpsS h{I-Xe hnkvXoÀ®w        = rlr  N:am{XIÄ

(ii)  kahr¯mImc hr¯ kvXq]n-I-bpsS BsI D]-cn-XehnkvXoÀ®w 

 ka-hr-¯m-Imc hr¯ kvXq]n-I-bpsS  
)

= hr¯ kvXq]n-I-bpsS h{I-Xe hnkvXoÀ®w           
    BsI D]-cn-Xe hnkvXoÀ®w                +  ]mZ hnkvXoÀ®w

                                                       =  rlr  + r2r

   ka-hr-¯m-Imc hr¯kvXq]n-I-bpsS BsI  D]-cn-Xe hnkvXoÀ®w 

                                                       = r l rr +^ h N:am{XIÄ 

 DZm-l-cWw  8.6
 Hcp kahr¯m-Imc hr¯-kvXq-]n-I-bpsS B[mc hymkmÀ²hpw ]mÀtizm-¶-Xnbpw bYm-{Iaw                      

35 sk.-ao., 37 sk.-ao. F¶m-Ip¶p. F¦nÂ hr¯ kvXq]n-I-bpsS h{I-XehnkvXoÀ®hpw BsI D]-cn-Xe  

hnkvXoÀ®hpw ImWpI. ( 
7
22r = ) 

}
}

l

l N

l

l

h

r

L

M M

i

Nn{Xw. 8.16

L

Hcp hr¯-J-WvU¯nsâ hymkmÀ²§sf H¶v tNÀ¯v 

hr¯-kvXq-]n-I cq]oIcn¡pt¼mÄ Xmsg¡mWp¶ amä-§Ä 

D - Êm-Ip-¶p.

 hr¯-JWvUw          hr¯ kvXq]nI

 hymkmÀ²w (l)          "   ]mÀtizm¶Xn (l)

 Nm]-\ofw (L)           "  ]mZ-Np-ä-fhv r2r

 hnkvXoÀ®w            "  h{I-Xe hnkvXoÀ®w  rlr

{i²n-t¡- - Êh
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\nÀ²mcWw  Hcp kahr¯m-Imc hr¯-kvXq-]n-I-bpsS hymkmÀ²w, ]mÀtizm-¶Xn F¶nh bYm-{Iaw                            

  r, l F¶n-cn-¡s«.

      r = 35 sk.-ao. , l = 37sk.-ao.

  h{I-Xe hnkvXoÀ®w  CSA = rlr  = )(35 37r^ h   
                        CSA = 4070 N: sk.-ao.

 BsI D]-cn-Xe hnkvXoÀ®w TSA = [ ]r l rr +  

                                = 
7
22 35 37 35# # +6 @

                                         TSA  = 7920 N: sk.-ao.                     
DZm-l-cWw   8.7

 O,C F¶nh bYm{Iaw Hcp ka-hr-¯m-Im-c- hr¯kvXq]n-I-bpsS ]mZ-¯nsâ tI{µw, ioÀjw F¶ncn-

¡s-«. ]mZ-¯nsâ ]-cn-[nbnse GsX-¦nepw Hcp _nµp B F¶n-cn-¡-s«. hr¯-kvXq-]n-I-bpsS hymkmÀ²w               

6 sk.-ao. Dw. OBC 60o+ = bpw F¦nÂ hr¯ kvXq]n-I-bpsS Db-chpw h{I-Xe hnkvXoÀ®hpw ImWpI.

\nÀ²mcWw 

   hymkmÀ²w  OB = 6 sk.-ao. , OBC 60o+ = .

 ka-tImW {XntImWw OBC bnÂ,

    60cos o  = 
BC
OB

           (    BC  = 
cos
OB
60c

    `           BC  = 
( )
2
1
6              = 12 sk.-ao.

          hr¯-kvXq-]n-I-bpsS ]mÀtizm-¶Xn  l = 12 sk.-ao.

           ka-tIm-W-{Xn-tImWw  OBC bnÂ,  tan60o  = 
OB
OC

   (                 OC  = tanOB 60c = 6 3

               hr¯-kvXq-]n-I-bpsS Dbcw   OC = 6 3   sk.-ao 

    h{I-Xe hnkvXoÀ®w rlr  = 6 12# #r  = 72 cm2r  N: sk.-ao

 (Ipdn¸v : OC = 6 3  F¶Xv OC2 = BC2 - OB2  Â \n¶pw In«p¶XmWv ) 

DZm-l-cWw 8.8

 21 sk.-ao. hymkmÀ²-apÅ Hcp hr¯-¯nÂ \n¶pw 120c tI{µ tImWpÅ Hcp hr¯-JWvUw                   

apdn-s¨-Sp¯v Hcp hr¯ kvXq]nI D - Êm-¡p-¶p. F¦nÂ hr¯ kvXq]n-I-bpsS h{I-Xe hnkvXoÀ®w                 

ImWpI ( 
7
22r = )

\nÀ²mcWw   hr¯ kvXq]n-I-bpsS ]mZ-hym-kmÀ²w r F¶n-cn-¡s«.         
   hr¯-J-WvU-¯nsâ tI{µ-tIm¬  120i= c 

   hr¯-J-WvU-¯nsâ hymkmÀ²w,  R  = 21 sk.-ao. 

37cm

35cm

Nn{Xw. 8.18

6cm
A B

C

O
60c

Nn{Xw. 8.19
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hr¯-J-WvUs¯ aS¡n Hcp ka-hr-¯m-Imc hr¯ kvXq]n-I-bm-¡n-bmÂ, 

hr¯ kvXq]n-I-bpsS ]mZ Npä-fhv  

               = Nm] \ofw   
           (           r2r     = 2 R

360
#

i r
c

  (     r = R
360

#
i
c

hr¯ kvXq]n-I-bpsS ]mZ hymkmÀ²w,  

  r 21
360
120

#=
c
c = 7 sk.-ao.

hr¯ kvXq]n-I-bpsS ]mÀtizm-¶Xn , 

                        l = hr¯-¯nsâ hymkymÀ²w

                      AXn-\mÂ,     l = R (    l = 21sk.-ao.

hr¯ kvXq]n-I-bpsS h{I-Xe hnkvXoÀ®w, 
                  CSA = rlr  

                          = 
7
22 7 21# # = 462.

         AXn-\mÂ,  CSA  =  462 N: sk.-ao 
8.2.3 tKmfw

 Hcp hr¯m-Imc XIn-Snsâ GsX-¦nepw Hcp hymks¯ A£-am¡n Npän-bmÂ In«p¶ L\cq]-am-Wv tKmfw. 

AXm-bXv {]Xe hnkvXoÀ®hpw hym]vX-hp-apÅ Hcp {Xnam\ hkvXp-hmWv tKmfw.  
  (i)  L\ tKmf-¯nsâ h{I-Xe hnkvXoÀ®w

 Hcp hr¯m-Imc XIn-Snsâ hymk-¯n-eqsS Hcp ZWvUv LSn-¸n¨v 3600 Npg-än-bmÂ e`n-¡p¶ cq]w Hcp ]´p-
t]mse ImW-s¸-Sp-¶p. Cu ]pXnb L\-cq-]s¯ tKmfw F¶p ]d-bp-¶p. 

 Xmsg sImSp-¯n-«pÅ {]hÀ¯\w Hcp tKmf-¯nsâ {]Xe hnkvXoÀ®w AXnsâ hykmÀ²-¯n\p Xpeyamb 

hymkmÀ²apff Hcp hr¯¯nsâ hnkvXoÀ®¯nsâ 4 aS§mWv F¶v Adnbm³ klmbn¡p¶p. 

1. Hcp ¹mÌnIv ]´v FSp-¡pI. 

2. ]´nsâ apI-fnÂ Hcp sam«p-kqNn  

 LSn-¸n-¡pI.  

3. sam«p-kq-Nn-bnÂ \n¶m-cw-`n¨v  

 h{I-Xew Bh-cWw sN¿-¯¡ 

 hn[w \qÂ NpäpI. 

4. AXn-\p-tijw \qÂ Agn-s¨-Sp¯v  

 AXnsâ \ofw Af-¡pI.

5. \qens\ \mep Xpey `mK-§-fmbn        

 apdn-¡p-I. 

6. Nn{X-§-fnÂ ImWp¶ hn[w \qep- 

 Isf hr¯mIrXnbnÂ hbv¡p-I. 

7. hr¯-§-fpsS hymkmÀ²w Af-¡pI.  
 tKmf-¯nsâ hymkmÀ²w = 4 Xpey hr¯-§f-psS hymkmÀ²w 
 tKmf-¯nsâ h{I-Xe  hnkvXoÀ®w, CSA    =  4 #  hr¯-¯nsâ hnkvXoÀ®w  = r4 2

# r

 `            tKmf-¯nsâ h{I-Xe hnkvXoÀ®w = r4 2r   N.-am.

r

r

r r

r

r2r

l

h

r

120c
21cm

21cm

r2r

Nn{Xw. 8.20

Nn{Xw. 8.21

asämcp coXn :

hr¯-kvXq-]n-I-bpsS CSA 

    = hr¯ JWvU-¯nsâ hnkvXoÀ®w

    = R
360

2
# #

i r
c
c

    = 
360
120

7
22 21 21# # #

    =  462 N: sk.-ao  

{]hÀ¯\w
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(ii)  L\ AÀ²-tKmfw 

  Hcp L\tKmf-¯nsâ tI{µ-¯n-eqsS IS-¶p-t]m-Ip¶ Xew tKmfs¯ c- Êp 
ka-`m-K-§-fm-¡p-¶p. Hmtcm `mKt¯bpw Hcp L\ AÀ² tKmf-w F¶p ]dbp¶p.

    AÀ²-tKm-f-¯nsâ h{I-Xe hnkvXoÀ®w = 
tKm-f-¯nsâ h{I-Xe hnkvXoÀ®w

2  

                                         = r
2

4 2r   =2 r2r   N.-am{XIÄ

AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w TSA  
    = h{I-Xe hnkvXoÀ®w  +  ]mZ hr¯-¯nsâ hnkvXoÀ®w

                                          = 2 r r2 2r r+    = 3 r sq.units.2r  N.-am{XIÄ

(iii)  s]mÅ-bmb AÀ²-tKm-fw

 R, r F¶nh s]mÅ-bmb AÀ²-tKm-f-¯nsâ _mly-hym-kmÀ²w, 

B´-c-hym-kmÀ²w F¶n-cn-¡s«. Ct¸mÄ CXnsâ h{I-Xe hnkvXoÀ®w

               = _mly-{]-Xe hnkvXoÀ®w + B´c {]Xe hnkvXoÀ®w 

          = 2 R r22 2r r+  = 2 .sq unitsR r2 2r +^ h N.-am{XIÄ

 BsI D]-cn-Xe hnkvXoÀ®w = ) _mly-{]-Xe hnkvXoÀ®w + 

     B´c {]Xe hnkvXoÀ®w  + ]mZ hnkvXoÀ®w          

                                          =  R r R r2 2
2 2 2 2

r r r+ + -^ h

                                          2 R r R r R r sq.units.2 2
r r= + + + -^ ^ ^h h h N.-am{XIÄ

DZm-l-cWw 8.9
  7 ao. B´-c-hym-k-apÅ s]mÅ-bmb tKmfm-Ir-Xn-bn-epÅ Hcp he-b-¯nÂ HcmÄ tamt«mÀ   

ssk¡n-fnÂ Xsâ {]I-S\w ImgvN-h-bv¡p-¶p. AbmÄ¡v khmcn sN¿m³ e`n-¡p¶ Øe-¯nsâ hnkvXoÀ®w 

ImWp-I. ( 
7
22r = )

\nÀ²mcWw s]mÅ-bmb tKmf¯nsâ B´-c-hymkw    2r  = 7 ao. 

 tamt«mÀ ssk¡nÄ khm-cn-¡m-c\v khmcn 

 sN¿m³ e`n-¡p¶ Øe-¯nsâ hnkvXoÀ®w =  tKmf-¯nsâ B´-c-{]-Xe hnkvXoÀ®w

                                                               = r4 2r  = (2 )r
2

r  

    = 
7
22 7

2

#

tamt«mÀ khm-cn-¡m-c\v khm-cn¡v e`n-¡p¶ Øe-¯nsâ hnkvXoÀ®w = 154 N.-ao.

DZm-l-cWw  8.10

 Hcp L\ AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w 675rN: sk.-ao. AÀ² tKmf-¯nsâ            

h{I-Xe hnkvXoÀ®w ImWp-I.  

r2 2r

r2 2r

r2 2r

r2r

r R

Nn{Xw. 8.22

Nn{Xw. 8.23

Nn{Xw. 8.24



8. hnkvXmcIe\w 229

\nÀ²mcWw L\ AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w 

      r3 2r  = 675r  N: sk.-ao. 

                        (  r2  = 225  

 L\ AÀ²-tKm-f-¯nsâ h{I-Xe hnkvXoÀ®w, 

   CSA = 2 r2r  = 2r  #225 = 450r  N: sk.-ao..

DZm-l-cWw 8.11

 AÀ² tKmfm-Ir-Xn-bn-epÅ Hcp ]nªm-W-¯nsâ I\w 0.2 sk.-ao. B ]nªm-W-¯nsâ B´-c-hym-
kmÀ²w 5 sk.-ao. F¦nÂ _mly h{I-Xe hnkvXoÀ®w ImWpI  ( 

7
22r = )

\nÀ²mcWw r, R, w  F¶nh bYm-{Iaw Hcp L\ AÀ²-tKm-f-¯nsâ B´-hym-kmÀ²w, 
  _mly hymkmÀ²w, I\w F¶n-cn-¡-s«.       

   ChnsS     r  = 5 cm, w = 0.25 sk.-ao.

                       `            R = r + w = 5 + 0.25 = 5.25 sk.-ao. 

       ]nªm-W-¯nsâ _mly {]Xe hnkvXoÀ®w  = 2 R2r  

       = . .2
7
22 5 25 5 25# # #  

  `  ]nªm-W-¯nsâ _mly {]Xe hnkvXoÀ®w     = 173.25 N: sk.-ao. 

 A`ymkw 8.1

1. Hcp ka-hr-¯m-Imc knen- Êdnsâ hymkmÀ²w 14 sk.-ao. Dw Dbcw 8 sk.-ao. Dw BWv. h{I-Xe 

hnkvXoÀ®hpw BsI D]-cn-Xe hnkvXoÀ®hpw ImWpI.

2. Hcp ka-hr-¯m-Imc hr¯ kvXw`-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w 660N.sk.-ao. AXnsâ                    

]mZ-hymkw 14 sk.-ao. F¦nÂ Db-chpw h{I-Xe hnkvXoÀ®hpw ImWp-I.

3. Hcp ka-hr¯mImc knen- -- Êdnsâ h{I-Xe hnkvXoÀ®w, ]mZ Npä-f-hv F¶nh bYm-{Iaw                                   

4400 N.-sk.-ao., 110 sk.-ao. F¦nÂ Db-chpw hymkhpw ImWpI.

4. Hcp henb hoSn\v 50 sk.ao. hymkmÀ²w, 3.5 ao. Dbcw DÅ 12 ka-kn-en- -- Êdm-Ir-Xn-bn-epÅ XqWp-           

I-fp- Ê - v. B XqWp-I-fpsS h{I-Xew Nmbw ]qip-¶-Xn\v N.-ao-ä-dn\v  `20 hoXw F´v sNe-hmIpw ?

5. Hcp L\ ka-hr-¯m-Imc knen- -- Êdnsâ BsI D]-cn-Xe hnkvXoÀ®w 231 N.-sk.-ao. AXnsâ h{I-Xe 

hnkvXoÀ®w BsI D]-cn-Xe hnkvXoÀ®¯nsâ r
3
2 3
r̀mK-amWv. F¦nÂ knen- Êdnsâ hymkmÀ²hpw               

Db-chpw ImWp-I. 

6. Hcp hr¯mImc knen- -- Êdnsâ BsI D]-cn-Xe hnkvXoÀ®w 1540 sk.-ao.2 AXnsâ Dbcw ]mZ-hym-

kmÀ²-¯nsâ 4 aS-§m-sW-¦nÂ knen- -- Êdnsâ Dbcw ImWp-I.

7. c- Ê v ka-hr-¯m-Imc knen- -- Êdp-I-fpsS hymkmÀ²-§-fpsS Awi-_Ôw 3:2 Dw Db-c-§-fpsS                         

 Awi-_Ôw 5:3 Dw BWv, Ah-bpsS h{I-Xe hnkvXoÀ®§fpsS Awi-_Ôw ImWpI 

675rcm2

r

Nn{Xw. 8.25

5cm

R
0.25cm

 Nn{Xw. 8.26
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8. Hcp s]mÅ-bmb knen - Êdnsâ h{I-Xe hnkvXoÀ®w 540r  N.-sk.-ao. AXnsâ B´-c-hymkw             

16sk.-ao. Dbcw 15 sk.-ao. F¦nÂ BsI D]-cn-Xe hnkvXoÀ®w ImWpI

9. knen- -- Êdm-Ir-Xn-bn-epÅ Hcp Ccp¼p Ipg-ensâ _mly-hymkw 25 sk.-ao. AXnsâ \ofw 20 sk.-ao.         

B Ipg-ensâ I\w 1 sk.-ao. F¦nÂ BsI D]-cn-Xe hnkvXoÀ®w ImWpI.

10. Hcp ka-hr-¯m-Imc L\ hr¯ kvXq]n-I-bpsS hymkmÀ²w, Dbcw F¶nh bYm-{Iaw 7 sk.-ao.                 

24 sk.-ao. F¶n-h-bmWv h{I-Xe hnkvXoÀ®hpw BsI D]-cn-Xe hnkvXoÀ®hpw ImWpI.

11. ka-hr-¯m-Imc hr¯-kvXq-]n-I-bpsS ioÀj-tImWpw hymkmÀ²hpw bYm-{Iaw 600, 15 sk.-ao. F¦nÂ 

AXnsâ Db-c-hpw, Ncnª Db-chpw ImWpI.

12.      Hcp hr¯ kvXq]n-I-bpsS ]mZ-Np-ä-fhv 236 sk.-ao. ]mÀtizm-¶Xn 12 sk.-ao., F¦nÂ AXnsâ h{I-

Xe hnkvXoÀ®w ImWp-I.

13. Hcp s\Â¡q-¼mcw hr¯-kvXq-]n-Im-Ir-Xn-bn-emWv AXnsâ hymkw 4.2 ao. Dw. Dbcw 2.8 ao. Dw BWv. 

s\Â¡q¼m-c-¯ns\ ag-\-\-bmsX kwc-£n-¡m³ Bh-iy-amb Iym³hm-knsâ hnkvXoÀ®w ImWpI 

14. Hcp hr¯m-Im-c-X-In-SnÂ \n¶pw apdn-s¨-Sp¯ hr¯-J-WvU-¯nsâ tI{µ-tIm¬, hymkmÀ²w F¶nh 

bYm-{Iaw 1800, 21 sk.-ao. BIp-¶p. hr¯-J-WvU-¯nsâ h¡p-IÄ Iq-«n-t¨À¯v Hcp s]mÅ-bmb 

hr¯-kvXq-]nI D Êm-¡n-bmÂ hymkmÀ²w ImWpI

15. Hcp hr¯ kvXq]n-I-bpsS hymkmÀ²w, ]mÀtizm-¶Xn F¶n-h-bpsS Awi-_Ôw 3:5 h{I-Xe 

hnkvXoÀ®w 60r N.-sk.-ao. BsW-¦nÂ BsI D]-cn-Xe hnkvXoÀ®w ImWp-I. 

16. Hcp tKmf-¯nsâ h{I-Xe hnkvXoÀ®w 98.56 sk.-ao.2 F¦nÂ hymkmÀ²w ImWpI.

17. Hcp L\ AÀ²-tKm-f-¯nsâ h{I-Xe hnkvXoÀ®w 2772 N.-sk.-ao. F¦nÂ BsI D]-cn-Xe 

hnkvXoÀ®w ImWp-I.

18. c- Êp L\ AÀ²-tKm-f-§-fpsS hymkmÀ²-§-fpsS Awi-_Ôw 3:5 F¦nÂ h{I-Xe hnkvXoÀ®§fpsS 

Awi-_-Ôhpw BsI D]-cn-Xe hnkvXoÀ®§fpsS Awi-_-Ôhpw ImWpI.

19. Hcp s]mÅbmb AÀ² tKmf-¯nsâ _mly-hym-kmÀ²w, B´-c-hym-kmÀ²w F¶nh bYm-{Iaw                  

4.2 sk.-ao., 2.1 sk.-ao. F¦nÂ h{I-Xe hnkvXoÀ®hpw BsI D]-cn-Xe hnkvXoÀ®hpw ImWpI

20. Hcp sI«n-S-¯nsâ AÀ²-tKm-fm-Ir-Xn-bn-epÅ Xmgn-I-¡pSw Nmbw ]qti- Ê - -Xp- Ê v. ]mZ-Np-ä-fhv 17.6 ao. 

1N.-ao.\v  ` 5 {]Imcw Nmbw ]qip-¶-Xn\v F´v sNe-hmIpw ?  

8.3  hym]vXw 

 Nne L\-cq-]-§-fpsS {]Xe hnkvXoÀ®w kw_-Ôn¨ {]iv\-§-fmWv \mw CXp-hsc I- Ê -Xv. Nne             

kp]-cn-Nn-X-§-fmb L\ cq]-§-fpsS hym]vX-§Ä IW-¡m-¡p-¶Xv F§s\sb¶v Ct¸mÂ \ap¡v ]Tn-¡mw. 

hym]vXw F¶ hm¡p-sIm- Ê v AÀ°-am-¡p-¶Xv sImÅ-fhv F¶m-Wv. Hcp L\ cq]-¯nsâ hym]vXw AXnsâ 

kwJym kw_-Ô-amb khn-ti-j-X-bm-Wv.

 DZm-l-c-W-ambn HcphkvXp-hns\ Hcp L\am{X hym]vX-apÅ (H-cp am{X-h-i-ap-Å) ka-N-Xp-c-L-\n-I 

I-fmbn ]ncn-¨mÂ Ah-bpsS F®w B hkvXp-hnsâ hym]vXw BWv.
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 Nn{X-¯nÂ 8.27 Â ImWp¶ ka-N-Xpc L\n-I-bpsS hym]vXw

    =    \ofw  #  hoXn #  Dbcw 

    = 1  sk.-ao. #1  sk.-ao. #1   sk.-ao. = 1  sk.-ao.3. 
 Hcp hkvXp-hnsâ hym]vXw 100 L\ sk.-ao. F¶Xv B hkvXp-hns\ ]qÀ®-

ambpw \nd-bv¡m³ 1 sk.-ao3 hym]vX-apÅ 100 ka-N-Xpc L\n-I-IÄ BhiyamWv 

F¶mIp¶p.      

 {]Xe hnkvXoÀ®w t]mse hym]vXhpw Hcp [\ Af-hmWv. L\cq]§Ä Øm\w amdnbmepw AhbpsS 

hym]vX§Ä¡v amäw D- ÊmIp¶nÃ.

8.3.1   Hcp ka-hr-¯m-Imc knen- -- Êdnsâ hym]vXw

 (i)  Hcp ka-hr-¯m-Im-c-L\ knen- -Êdnsâ hym]vXw

 Hcp ka-hr-¯m-Imc knen- Êdnsâ hym]vXw, ]mZ hnkvXoÀ®hpw Db-chpw 

X½n-epÅ KpW-\-^-e-am-Wv. 

  AXm-b-Xv, knen- -- Êdnsâ  hym]vXw =  ]mZ hnkvXoÀ®w #  Dbcw

                    = r2r  #  h

 `   Hcp knen- -- Êdnsâ hym]vXw        V  = r h2r  L.am.

 (ii) s]mÅ-bmb knen- -Êdnsâ hym]vXw 

 R,r F¶nh bYm-{Iaw Hcp s]mÅ-bmb knen- -- Êdnsâ _mly hymkmÀ²w, 

B´c hymkmÀ²w F¶v k¦Â¸n-¡p-I. AXnsâ Dbcw h F¶n-cn-¡s« 

 `  hym]vXw, V =  _mly knen- -- Êdnsâ

hym]vXw

Volume of the
outer cylinder

Volume of the
inner cylinder

- )3
B´c knen- -- Êdnsâ

hym]vXw

           =  R h r h2 2r r-

 `  Hcp s]mÅ-bmb knen- -- Êdnsâ hym]vXw 

    V      =  ( )h R r2 2r -  L.am.

DZm-l-cWw 8.12
 Hcp ka-hr-¯m-Imc knen- -- Êdnsâ h{I-Xe hnkvXoÀ®w 704 N.-sk.-ao., Dbcw 8 sk.-ao. knenÊdnsâ 

hym]vXw enädnÂ ImWpI.( 
7
22r = )

\nÀ²mcWw  Hcp ka-hr-¯m-Imc knen- -- Êdnsâ hymkmÀ²w, Dbcw F¶nh bYm-{Iaw r,h F¶n-cn-¡s«. 

           h   =  8sk.-ao. , CSA = 704 N.-sk.-ao.

   CSA   = 704
    (           2 rhr  = 704

           r2
7
22 8# # #   = 704

                 `                r = 
2 22 8
704 7
# #

# = 14 sk.-ao.

1cm
1cm

1cm

1cm2

 Nn{Xw. 8.27

h

r2r

V r h2r=

 Nn{Xw. 8.28

R

 Nn{Xw. 8.29

r

704cm2

8c
m

r

 Nn{Xw. 8.30
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          knen-Êdnsâ hym]vXw  V =  r h2r  

                             = 
7
22 14 14 8# # #  

      = 4928 L.-sk.-ao.    
   knen-Êdnsâ hym]vXw  = 4.928 enäÀ  (1000 L.-sk.-ao. = l enäÀ)

DZm-l-cWw 8.13  

 s]mÅ-bmb knenÊdm-Ir-Xn-bn-epÅ Hcp Ccp¼p Ipg-ensâ \ofw 28 sk.-ao. AXnsâ _mly-                       

hym-kw, B´-c-hymkw F¶nh bYm-{Iaw 8 sk.-ao., 6 sk.-ao, B hkvXp-hnsâ hym]vXw ImWp-I. 1 L.-sk.-ao.                 

Ccp-¼nsâ `mcw 7 {Kmw F¦nÂ B hkvXp-hnsâ `mcw ImWpI  ( 
7
22r = )

\nÀ²mcWw r, R, h  F¶nh bYm-{Iaw s]mÅ-bmb knen- -Êdnsâ B´c 

     hymkmÀ²w, _mly-hym-kmÀ²w, Dbcw F¶n-cn-¡-s«.

  2r =  6 sk.-ao.,   2R = 8 sk.-ao. , h = 28 sk.-ao.

  Ipg-ensâ hym]vXw  V = ( )( )h R r R r# #r + -  

    = ( )( )
7
22 28 4 3 4 3# # + -

                                   `               V  = 616 L.-sk.-ao.

        1 L.-sk.-ao. Ccp¼nsâ `mcw       = 7 {Kmw

        616 L.-sk.-ao.  Ccp¼nsâ `mcw  = 7 616#  {Kmw

                 `      Ipg-ensâ `mcw         = 4.312 In. {Kmw

DZm-l-cWw 8.14

 Hcp ka-hr-¯mImc knen- -Êdnsâ ]mZhnkvXoÀ®w, hym]vXw F¶nh bYm-{Iaw 13.86 N.-sk.-ao. 69.3 

L\ sk.-ao. BWv. AXnsâ Db-chpw h{I-Xe hnkvXoÀ®hpw ImWpI ( 
7
22r = )

\nÀ²mcWw A, V  F¶nh knen- Êdnsâ ]mZhnkvXoÀ®w, hym]vXw F¶n-cn-¡-s«.

        ]mZ-hn-kvXoÀ®w   A = r
2
r  =  13.86  N.-sk.-an. 

                                     V = r h
2
r  = 69.3  L.-sk.-ao.   

    `                               r h
2
r = 69.3

         (             . h13 86 #    = 69.3

             `                                   h = 
.
.

13 86
69 3  = 5 sk.-ao.

        h{I-Xe hnkvXoÀ®w     = r
2
r   = 13.86

                             r
7
22 2

#    = 13.86

                  r2  = 13.86
22
7

#  = 4.41    (    r  = .4 41 = 2.1 sk.-ao.

 h{I-Xe hnkvXoÀ®w  CSA = rh2r

28
cm

8cm

6cm

 Nn{Xw. 8.31

V = 69.3 cm3

A =13.86 cm2

 Nn{Xw. 8.32



8. hnkvXmcIe\w 233

    = .2
7
22 2 1 5# # #

            `   CSA = 66 N.sk.-ao.

8.3.2  kahr¯m-Imc hr¯ kvXq]n-I-bpsS hym]vXw

 Hcp ka-hr-¯m-Imc hr¯ kvXq]n-I-bpsS ]mZ hymkmÀ²w, Dbcw F¶nh bYm-{Iaw r, h F¶n-cn-

¡-s«. hr¯ kvXq]n-I-bpsS hym]vXw  V = r h
3
1 2

# r  L.-am{XIÄ. 

 Xmg-sIm-Sp-¯n-«pÅ Hcp {]hÀ¯\¯neqsS CXv Ønco-I-cn-¡mw.

   AIw s]mÅ-bmb Hcp knen- Êdpw AtX hymkmÀ²hpw Db-c-hp-apÅ Hcp hr¯              

kvXq]n-Ibpw FSp-¡p-I. hr¯ kvXq]nI \ndsb shÅw AsÃ-¦nÂ aWÂ FSp¯v knen- -Êdn-te¡v                   

]IÀ¶mÂ aq¶p {]mhiyw ]IÀ¶p Ign-ªmÂ knen- ÊÀ \nd-bpw. CXnÂ \n¶pw Htc Db-chpw 

Htc hymkmÀ²hpw DÅ hr¯ kvXq]n-Ibpw knenÊdpw FSp-¯mÂ hr¯kvXq]nI-bpsS hym]vXw             

knen- -Êdnsâ hym]vX-¯nsâ aq¶nÂ Hcp `mK-amsW¶v a\-Ên-em-¡mw.

 

 

 Cu efn-X-amb {]hÀ¯-\-¯nÂ \n¶v, r, h F¶nh knen- -Êdnsâ hymkmÀ²w, Dbcw F¦nÂ                    

3 x (hr¯ kvXq]n-I-bpsS hym]vXw) = knen- -Êdnsâ hym]vXw  = r h
2
r

    hr¯-kvXq-]n-I-bpsS hym]vXw     = r h
3
1 2

# r  L.-am{XIÄ

DZm-l-cWw 8.15
 Hcp L\ hr¯ kvXq]n-I-bpsS hym]vXw 4928 L.-sk.-ao. AXnsâ Dbcw 24 sk.-ao. F¦nÂ hr¯ 

kvXq]n-I-bpsS hymkmÀ²w ImWpI  ( 
7
22r = )

\nÀ²mcWw r, h, V F¶nh bYm-{Iaw Hcp L\ hr¯ kvXq]n-I-bpsS hymkmÀ²w,

          Db-cw, hym]vXw F¶n-cn-¡-s«,  V =  4928 L.-sk.-ao. ,  h = 24 sk.-ao.   

   r h
3
1 2
r  =  4928

      (    r
3
1

7
22 24

2

# # #  =  4928                               

                   (    r
2  = 

22 24
4928 3 7

#
# #  = 196.    

hr¯-kvXq-]n-I-bpsS ]mZ hymkmÀ²w  r = 196 = 14 sk.-ao.                                        

 Nn{Xw. 8.33

{]hÀ¯\w

24cm

4928cm3 lh

r
 Nn{Xw. 8.34
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8.3.3  hr¯ kvXq]n-Im-]oT (Frustum) ¯nsâ hym]vXw

 Hcp ka-hr-¯m-Ic hr¯-kvXq-]n-I- FSp¯v AXns\ Hcp sNdnb hr¯kvXq]nI e`n¡¯¡hn[w 

e`n¡p¶ tijn¨`mKs¯ hr¯-kvXq-]n-Im]oTw F¶p ]dbp¶p. Nph-sS-sIm-Sp-¯n-«pÅ {]hÀ¯\¯neqsS 

CXv hniZoIcn¡pI.

 Aev]w Ifn-a-s®-Sp¯v Hcp ka-hr-¯m-Imc hr¯-kvXq-]nI \nÀ½n-¡p-I. Hcp I¯n-sImÊ v AXnsâ 

]mZ-¯n\v kam-´-c-am-bn apdn-bv¡p-I. sNdnb hr¯ kvXq]n-Im-`mKw amäp-I. F´mWv Ahtijn-¡p-¶-

Xv. Cu tijn¨ `mK-¯ns\bmWv hr¯ kvXq]nIm ]oTw F¶p-hn-fn-¡p-¶-Xv. Frustum F¶ emän³             

]Z-¯nsâ AÀ°w "hntÑ-Zn-¡-s¸« IjWw" F¶pw AXnsâ _lp-]Zw Frusta F¶pam-Ip-¶p.

 

 AXm-bXv Hcp L\ ka-hr-¯m-Im-c-hr¯ kvXq]n-Isb AXnsâ ]mZ-¯n\v kam-´-c-ambn tOZn-¨mÂ 
]mZw DÄs¸-Sp¶ `mKs¯ hr¯ kvXq]nIm ]oTw F¶p ]d-bp-¶p. Hcp hr¯ kvXq]nIm ]oT¯n\p 
ap-I-fnepw Xmsgbpw Hmtcm hr¯m-Im-c-¯-In-Sp-IÄ DÊ m-bn-cn¡pw 

 Ct¸mÄ \ap¡v hr¯-kvXq-]o-Im ]oT-¯nsâ hym]vXw IW-¡m-¡mw.

 cÊ v ka-hr-¯m-Imc hr¯ kvXq]n-I-I-fpsS hym]vX-§-fpsS hyXym-k-amWv hr¯-kvXq-]nIm ]oT-¯nsâ 

hym]vXw (Nn{Xw 8.35 {i²n-¡p-I) 

 Hcp L\ ka-hr-¯m-Im-c-hr-¯-kvXq-]nI ]cn-K-Wn-¡pI. 

 hr¯-kvXq-]n-I-bpsS hymkmÀ²w R F¶n-cn-¡s« r,x F¶nh X¶n-«pÅ hr¯kvXq-]n-I-bnÂ \n¶pw 

hr¯-kvXq-]nIm]oTw  \o¡n-b-Xn-\p-tijapÅ sNdnb hr¯-kvXq-]n-I-bpsS hymkmÀ²w, Dbcw F¶n-cn-¡-s«.

 hr¯ kvXq]nIm ]oT-¯nsâ Dbcw h F¶n-cn-¡s«. 

  hr¯kvXq]nIm ]oT-¯nsâ hym]vXw,  V  =   X¶n-«pÅ hr¯ kvXq]n-I-bpsS hym]vXw 

                   þ sNdn-b-hr-¯-kvXq-]n-I-bpsS hym]vXw   
     =  ( )R x h r x

3
1

3
12 2

# # # # # #r r+ -

                                    V =  x R r R h
3
1 2 2 2
r - +^ h6 @.    (1)

            Nn{Xw 8.36 Â \n¶v    3      3       

  `    
DG
BF  = 

GE
FE

                            (               
r
R   =  

x
x h+

{]hÀ¯\w

r

R

h

 Nn{Xw. 8.35

BFE DGE+D DBFE DGE+D D
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A B

C D

E

F

G

r

R

h+x

x

h

 Nn{Xw. 8.36

63cm

15cm

8cm

 Nn{Xw.  8.37

Ipdn¸v 

      (      Rx rx-  =  rh
      (     ( )x R r- = rh

                   x  = 
R r
rh
-

                          (2)

  (1)   (    V  = x R r R h
3
1 2 2 2
r - +^ h6 @    

                  (       = x R r R r R h
3
1 2
r - + +^ ^h h6 @

                            (      = rh R r R h
3
1 2
r + +^ h6 @   (2) D]tbmKn¨v

hr¯ kvXq]nIm ]oT-¯nsâ hym]vXw  V = ( )h R r Rr
3
1 2 2r + +  L.-am-{X-IÄ

* hr¯-kvXq-]nIm ]oT-¯nsâ h{I-Xe hnkvXoÀ®w = ( ) ( )R r l l h R rwhere 2 2 2
r + = + - ChnsS ( ) ( )R r l l h R rwhere 2 2 2
r + = + -

* hr¯-kvXq-]nIm ]oT-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w   = ( ) , ( )l R r R r l h R r
2 2 2 2 2

r r r+ + + = + -           

      (CXv ]co-£bv¡v DÅ-X-Ã)

DZm-l-cWw 8.16

 hr¯ kvXq]nIm ]oTm-Ir-Xn-bn-epÅ _¡-änsâ cÊ v hr¯m-Imc A{K-§-fpsS hymkmÀ²-§Ä                     

15 sk.-ao. 8 sk.-ao. AXnsâ Bgw 63 sk.ao _¡-änsâ sImÅ-fhv enä-dnÂ ImWpI (
7
22r = )

\nÀ²mcWw   _¡-änsâ apIÄ`mK-¯nsâ hymkmÀ²w R,ASn-`m-K-¯nsâ hymkmÀ²w r,Bgw h F¶n-cn-¡s«

      R = 15 sk.-ao.  ,   r = 8 sk.-ao. ,  h = 63 sk.-ao.  

 _¡-änsâ hym]vXw (frustum)  

    =  ( )h R r Rr
3
1 2 2
r + +

               = ( )
3
1

7
22 63 15 8 15 8

2 2

# # # #+ +

               = 26994  L. sk.-ao.

    = 
1000
26994  enäÀ  (1000L. sk.-ao. = 1 enäÀ)

   _¡-änsâ sImÅ-fhv   = 26.994 enäÀ

8.3.4 tKmf-¯nsâ hym]vXw

(i)  Hcp L\ tKmf-¯nsâ hym]vXw

 Xmsg sImSp-¯n-«pÅ eLp-hmb ]co-£Ww tKmf-¯nsâ hym]vX-¯nsâ kq{Xw Ønco-I-cn-¡p-¶p.  
             V = r

3
4 3
r  L.-am{XIÄ
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 R hymkmÀ²hpw H Db-c-hp-apÅ knenÊdnÂ shÅw \nd-bv¡p-I. AXnÂ r hymkmÀ²-apÅ (ChnsS 

R 2  r) Hcp L\ tKmfs¯ apgp-h-\mbn ap¡n-bmÂ ]pd-t¯¡p HgpIp¶ shÅ-s¯ r hymkmÀ²-hpw 

H Db-c-hpapÅ- asämcp knenÊÀ BIrXnbpÅ ]m{X¯nte¡v amäpI. shÅ¯nsâ Dbcw F¶Xv 

hymkmÀ²¯nsâ       aS§mbncn¡pw. (h = r). Ct¸mÄ ]pd-t¯bv¡v Hgp-Inb shÅ-¯nsâ  

hym]vXw F¶Xv tKmf¯nsâ hym]vX¯n\v kaamWv. 
]pd-t¯bv¡v Hgp-Inb shÅ-¯nsâ hym]vXw V  = ASn`mK¯nsâ hnkvXoÀWw X Dbcw

                   =  shÅ¯nsâ Dbcw     

(ii)  s]mÅ-bmb tKmf-¯nsâ hym]vXw  

  Hcp s]mÅ-bmb tKmf-¯nsâ B´-c, _mly hymkmÀ²-§Ä bYm-{Iaw r, R F¦nÂ

              _mly tKmf¯nsâ

hym]vXw

Volume of the
outer cylinder

Volume of the
inner cylinder

- )3
B´c tKmf¯nsâ

hym]vXw

s]mffbmb 

tKmf¯nsâ hym]vXw

Volume of the
outer cylinder

Volume of the
inner cylinder

- )3 =

                                        = R r
3
4

3
43 3

r r-

`        s]mÅ-bmb tKmf-¯nsâ hym]vXw, = ( )R r
3
4 3 3
r - L.-am{XIÄ

(iii)   AÀ² tKmf-¯nsâ hym]vXw 

        AÀ² tKmf-¯nsâ hym]vXw = 
2
1 # tKmf-¯nsâ hym]vXw

      = r
2
1
3
4 3
# r  

      = r
3
2 3
r  L.-am{XIÄ

(iv) s]mÅ-bmb AÀ² tKmf-¯nsâ hym]vXw

             _mly AÀ²            

tKmf¯nsâ hym]vXw

Volume of the
outer cylinder

Volume of the
inner cylinder

- )3
B´c AÀ² tKmf¯nsâ 

hym]vXw

s]mffbmb AÀ² 

tKmf¯nsâ hym]vXw

Volume of the
outer cylinder

Volume of the
inner cylinder

- )3   =

                           = R r
3
2

3
23 3# # # #r r-                      

r R

                = R r
3
2 cu.units3 3r -^ hL.-am{XIÄ                                  

 Nn{Xw. 8.39

 Nn{Xw.  8.40

r
3
2 3r

r

R

{]hÀ¯\w

 Nn{Xw.  8.41

r
3
4 3
r r

3
4 3
r

r
2
r r

3
4 3
r x     r (h =    r)r

3
4 3
r

tKmf¯nsâ hym]vXw V   = r
3
4 3
r  L.-am-{X-IÄ 

r

R

r

HH

h

r
3
4 3r

displaced water

R
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DZm-l-cWw 8.17  8.4 sk.-ao hymkapff tKmfmIrXnbnepff Hcp teml tjm«v]p«nsâ hym]vXw ImWpI. 
   (

7
22r = )

\nÀ²mcWw tKmfm-Ir-Xn-bn-epÅ Hcp teml tjm«v]p-«nsâ hymkmÀ²w r F¶n-cn-¡s«. 

  2r = 8.4 sk.-ao.   (  r       = 4.2 sk.-ao. 

  tjmSv]p-«nsâ hym]vXw V  = r
3
4 3
r

    = 
3
4

7
22

10
42

10
42

10
42

# # # #

 `   tjm«v]p-«nsâ hym]vXw      = 310.464  L\. sk.-ao.

DZm-l-cWw 8.18

 Hcp hr¯ kvXq]nI, AÀ²-tKm-fw, knen- ÊÀ F¶n-hbv¡v Xpey ]mZ-am-Wp-Å-Xv. hr¯ kvXq]n-I, 

knenÊÀ Ch-bpsS Db-c-§Ä Xpeyhpw AXv aq¶p cq]-§-fp-sSbpw s]mXphmb hymkmÀ²¯n\p Xpey-

hpsa¦nÂ Ah-bpsS hym]vX-§-fpsS Awi-_Ôw ImWpI.

\nÀ²mcWw hr¯ kvXq]n-I, AÀ²-tKm-fw, knen- ÊÀ Ch-bpsS s]mXp-hmb hymkmÀ²w r F¶n-cn-¡s-«. 

hr¯ kvXq]n-I, knen- ÊÀ F¶n-h-bpsS Dbcw h F¶n-cn-¡s«.

         ̀               ChnsS  r  =  h

  ,V V Vand
1 2 3

 F¶nh bYm-{Iaw hr¯             

kvXq]n-I, AÀ²-tKm-fw, knen- ÊÀ F¶n-h-bpsS           

hym]vX-§-fm-sW-¶n-cn-¡-s«.-

                             : :V V V
1 2 3

 = : :r h r r h
3
1

3
22 3 2

r r r                   

                        (                 = : :r r r
3
1

3
23 3 3

r r r            

                        (  : :V V V
1 2 3

 =  : :
3
1

3
2 1

 B-h-iy-s¸« Awi-_Ôw    1 : 2 : 3.

DZm-l-cWw 8.19

 Hcp tKmf-¯nsâ hym]vXw  7241 
7
1  L\. sk.-ao. F¶mÂ AXnsâ hymkmÀ²w ImWpI.

       (  
7
22r = )

\nÀ²mcWw tKmf-¯nsâ hymkmÀ²w, hym]vXw F¶nh bYm-{Iaw r,V F¶n-cn-¡s«. 

                         V        =   7241
7
1  L\. sk.-ao.                                                   

                      (    r
3
4 3
r        = 

7
50688

          (  r
3
4

7
22 3

# #   =  
7

50688

8.4cm

 Nn{Xw.  8.42

r

h

r

r

h

 Nn{Xw.  8.43

7241
7
1 cm3

r

 Nn{Xw.  8.44
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                                      r3    = 
7

50688
4 22
3 7

#
#
#

                                            = 1728 = 43 #  33     

       tKmf-¯nsâ hymkmÀ²w  r = 12 sk.ao .

DZm-l-cWw 8.20

 Hcp s]mÅ-bmb tKmf-¯nsâ hym]vXw 
7

11352 cm3 sk.-ao.3 _mly-hym-kmÀ²w 8 sk.-ao. F¦nÂ B´c 

hymkmÀ²w ImWpI (
7
22r = )

\nÀ²mcWw s]mÅ-bmb tKmf-¯nsâ _mly, B´c hymkmÀ²-§Ä bYm-{Iaw R,r F¶n-cn-¡-s«. s]mÅ-

bmb tKmf-¯nsâ hym]vXw V F¶n-cn-¡s«  

                                           V = 
7

11352 cm3

  (                ( )R r
3
4 3 3
r -  = 

7
11352

  (       ( )r
3
4

7
22 8

3 3

# -  = 
7

11352

   r512
3

-  = 387  (   r3 = 125 =  53

  `      B´c hymkmÀ²w  r = 5 sk.-ao.

A`ymkw 8.2

1. 14 sk.-ao. hymkmÀ²hpw, 30 sk.-ao. DbchpapÅ knenÊdnsâ hym]vXw ImWpI.

2. Hcp Bip-]-{Xn-bnse Hcp tcmKn¡v 7 sk.-ao. hymk-apÅ knen- -Êdm-Ir-Xn-bn-epÅ ]nªm-W-¯nÂ         

Znh-khpw kq¸p-sIm-Sp-¡p-¶p. 4 sk.-ao.  Db-c-¯nÂ ]nªm-W-¯nÂ kq¸v \nd-¨mÂ 250 tcmKn-

IÄ¡v sImSp-¡m³ Znh-tk\ F{X kq¸v X¿m-dm-¡Ww

3. Hcp ka-hr-¯m-Imc L\ knen- -Êdnsâ ]mZ-hym-kmÀ²w, Dbcw Ch-bpsS XpI 37 sk.-ao. knen Êdn-

sâ, BsI D]-cn-Xe hnkvXoÀ®w 1628 N.-sk.-ao. F¦nÂ hym]vXw ImWpI.
4. Hcp L\ knen- -Êdnsâ hym]vXw 62.37 L.-sk.-ao. AXnsâ Dbcw 4.5 sk.-ao. F¦nÂ hymkmÀ²w 

ImWpI

5. cÊ v ka-hr-¯m-Imc knenÊdp-I-fpsS hymkmÀ²§-fpsS Awi-_Ôw 2:5, Dbc§fpsS Awi_Ôw 

5:3 F¦nÂ hym]vX-§-fpsS Awi-_Ôw ImWpI.

6. Hcp knen- -Êdnsâ hymkmÀ²w, Db-cw Ch-bpsS Awi-_Ôw 5:7 AXnsâ hym]vXw 4400 L.-sk.-ao. 

F¦nÂ knen Êdnsâ hymkmÀ²w ImWpI

7. 66 sk.-ao. #  23 sk.-ao. Af-hpÅ Hcp ZoÀL NXp-cm-Ir-Xn-bn-epÅ teml-¯-InSp Npcp«n 12 sk.-ao. 

Db-c-apÅ Hcp knen- ÊÀ DÊm-¡p-¶p. knenÊdnsâ hym]vXw ImWp-I.

8. Hcp s]³knÂ ka-hr-¯m-Im-c-kn-en- ÊÀ BIr-Xn-bn-em-Wv. B s]³kn-ensâ \ofw 28 sk.-ao.Dw 

AXnsâ hymkmÀ²w 3 ao.ao Dw BWv. Cubt¡mensâ hymkmÀ²w 1ao.ao F¦nÂ s]³kn-ensâ ac-

`m-K-¯nsâ hym]vXw ImWp-I.

8cm

r
R

 Nn{Xw. 8.45
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9. Hcp hr¯-kvXq-]n-I-bpsS hymkmÀ²w, ]mÀtizm-¶Xn F¶nh bYm-{Iaw 20 sk.-ao., 29 sk.-ao.                

hym]vXw ImWpI

10. 12 ao. Db-c-¯nÂ XSn-sImÊ v \nÀ½n-X-amb L\-hr-¯-kvXq-]n-I-bpsS ]mZ-Np-ä-fhv 44 ao. hym]vXw 

ImWpI

11. Hcp ]m{Xw hr¯-kvXq-]nIm ]oTm-Ir-Xn-bn-em-Wv. AXnsâ apIÄ `mK-¯nsâ hymkmÀ²w, Db-cw 

bYm-{Iaw 8 sk.-ao., 14 sk.-ao. AXnsâ hym]vXw 
3
5676L.-sk.-ao.3 F¦nÂ atä A{K-¯nsâ 

hymkmÀ²w ImWpI  

12. Hcp hr¯ kvXq]nIm ]oT-¯nsâ A{K-Np-ä-f-hp-IÄ 44 sk.-ao., 8.4 rsk.-ao. F¶nhbmWv. AXnsâ 

Bgw 14 sk.-ao. F¦nÂ hym]vXw ImWpI.

13. 5 sk.-ao. 12 sk.-ao., 13 sk.-ao. F¶o hi-§-fpÅ Hcp ka-tImW {XntImWw ABC bpsS                    

12 sk.-ao. his¯ A£-ambn NpgänbmÂ DÊm-Ip¶ L\ cq]-¯nsâ hym]vXw ImWp-I. 

14. ka-hr-¯m-Im-c-hr¯ kvXq]n-I-bpsS hymkmÀ²w, Dbcw Ch X½n-epÅ Awi-_Ôw 2:3 AXnsâ 

hym]vXw 100.48 L.-sk.-ao. F¦nÂ ]mÀtizm-¶Xn ImWpI  (r  = 3.14)

15. hr¯mImc ]mZ-apÅ Hcp hr¯ kvXq]n-I-bpS hym]vXw 216 rL.-sk.-ao. ]mZ hymkmÀ²w 9 sk.-ao. 

F¦nÂ Dbcw ImWpI

16. Hcp teml-tKmf¯nsâ hymkmÀ²w 0.7 sk.-ao. L\Xzw 7.95 {Kmw/sk.-ao.3 F¦nÂ 200 teml-tKm-

f-§-fpsS {Zhy-am\w ImWp-I. ({Z-hy-am\w = hym]vXw x L\-Xzw)   

17. Hcp s]mÅ-bmb tKmf-¯nsâ _mly, B´c hymkmÀ²-§Â 12 sk.-ao., 10 sk.-ao. AXnsâ             

hym]vXw ImWpI;

18. Hcp AÀ² tKmf-¯nsâ hym]vXw 1152 r sN.-sk.-ao. AXnsâ h{I-Xe hnkvXoÀ®w ImWpI,

19. 14 sk.-ao. hi-apÅ Hcpka-N-Xpc L\n-I-bnÂ \n¶pw sh«n-sb-Sp-¡m-hp¶ Gähpw henb ka-hr-¯m-

Imc hr¯-kvXq-]n-I-bpsS hym]vXw ImWpI

20. tKmfm-Ir-Xn-bn-epÅ Hcp _eq-WnÂ hmbp \nd-bv¡p-t¼mÄ hymkmÀ²w 7 sk.-ao. Â \n¶v 14 sk.-ao. 

Bbn Db-cp-¶p. Cu cÊp kµÀ`-§-fnÂ {]Xe hnkvXoÀ®§Ä X½n-epÅ Awi-_Ôw ImWp-I. 

8.4  an{i-L-\-cq]§Ä

 \½psS ssZ\wZn\ Pohn-X-¯nÂ H¶n-e-[nIw L\-cq-]-§Ä tNÀ¶ hkvXp-¡-fm-b, Ifn-¸m-«-§Ä, 

hml-\-§Ä, ]m{X-§Ä, D]-I-c-W-§Ä apX-em-bh \mw ImWm-dpÊ v.

 A¯cw L\-cq-]-§-fpsS {]Xe hnkvXoÀ®hpw hym]vXhpw \ap¡v F§s\ IÊ p-]n-Sn-¡mw.

 Nn{Xw. 8.46
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 an{i L\ cq]-§-fpsS {]Xe hnkvXoÀ®w Hmtcm L\ cq]-§-fpsS {]Xe hnkvXoÀ®§fpsS XpI 

BI-W-sa-¶n-Ã. apI-fnÂ sImSp-¯n-«pÅ Nn{X-¯nÂ an{i L\ cq]-¯nsâ {]Xe hnkvXoÀ®w AÀ²tKmf-

¯nsâ h{I-Xe hnkvXoÀ®¯nsâbpw hr¯ kvXq]n-I-bpsS h{I-X-e hnkvXoÀ®¯nsâbpw XpI-bm-sW¶v 

ImWmw. F¶mÂ an{i-L\ cq]-¯nsâ hym]vXw Hcp-an¨v tNÀ¶n-cn-¡p¶ L\ cq]-§-fpsS hym]vX-§fpsS 

XpI-bmWv. Nn{X-¯nÂ \n¶v,

      L\ cq]-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w =  AÀ²-tKm-f-¯nsâ h{I-Xe hnkvXoÀ®w +
          hr¯-kvXq-]n-I-bpsS h{I-Xe hnkvXoÀ®w

                L\ cq]-¯nsâ BsI hym]vXw  =  AÀ²-tKm-f-¯nsâ  hym]vXw  + hr¯-kvXq-]n-I-bpsS hym]vXw.

DZm-l-cWw 8.21
 Hcp ac-¸mh AÀ²-tKm-f-¯n-\p-ap-I-fnÂ hr¯-kvXq-]nI LSn-¸n¨ BIr-Xn-bn-em-Wv. AÀ²-tKm-f-

¯nsâbpw hr¯-kvXq-]n-I-bp-sSbpw ]mZ-¯n-sâ s]mXp-hmb hymkmÀ²w 3.5 sk.-ao. BWv. ]mh-bpsS 

BsI Dbcw 17.5 sk.-ao. F¦nÂ ]mh \nÀ½n-¡m-\p-]-tbm-Kn¨ ac-¯nsâ hym]vXw ImWpI  ( r  =  
7
22  )

\nÀ²mcWw  AÀ²-tKm-fm-Im-c-`mKw :       hr¯-kvXq-]n-ImImc `mKw  :

                 hymkymÀ²w  r = 3.5 sk.-ao.        hymkmÀ²w  r  = 3.5 sk.-ao.

                                                     Dbcw, h  = . .17 5 3 5-  = 14 sk.-ao.   
        ac-¯nsâ hym]vXw   =     AÀ² tKmf¯nsâ hym]vXw 

             + hr¯-kvXq-]n-I-bpsS hym]vXw.

      = r r h
3
2

3
13 2

r r+

      = r r h
3

2
2
r +^ h

      = . . .
7
22

3
3 5 3 5 2 3 5 14# # # # +^ h= 269.5

   ]mh \nÀ½n-¡m³ D]-tbm-Kn¨ ac-¯nsâ hym]vXw = 269.5 L. sk.-ao. 

DZm-l-cWw 8.22

 Hcp tIm¸-bpsS BIrXn AÀ²-tKm-f-¯n\p apI-fnÂ knen- ÊÀ F¶ t]msebmWv knen- - ÊÀ                 

`mK-¯nsâ Dbcw 8 sk.-ao. Dw. tIm¸-bpsS BsI Dbcw 11.5 sk.-ao. Dw BWv. AXnsâ BsI D]-cn-Xe 

hnkvXoÀ®w ImWpI     (r  =  
7
22  ) 

\nÀ²mcWw  AÀ²-tKm-fm-Im-c-`mKw           knenÊdmIm-c-`mKw                        
 hymkmÀ²w  r = 11.5 8- = 3.5  sk.-ao.    hymkmÀ²w  r =3.5 sk.-ao. =

2
7  sk.-ao.

tIm¸-bpsS BsI D]-cn-Xe hnkvXoÀ®w =  
)

AÀ²-tKmf `mK-¯nsâ h{I-Xe hnkvXoÀ®w 
     + knen- ÊÀ `mK-¯nsâ h{I-Xe hnkvXoÀ®w  

                 = 2 2r rh
2
r r+  = 2 ( )r r hr +

                                   = 2
7
22

2
7

2
7 8# # +` j

       `  BsI D]-cn-Xe hnkvXÀ®w  = 253 N.-sk.-ao.

3.5cm

17
.5

cm
 Nn{Xw.  8.47

8c
m

11
.5

cm

 Nn{Xw.  8.48
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DZm-l-cWw 8.23
 Hcp kÀ¡kv IqSmcw \nÀ½n-¨n-cn-¡p-¶Xv Hcp knen- Êdn-\p-ap-I-fnÂ hr¯ kvXq]n-Im-cq-]-¯n-em-Wv. 

IqSm-c-¯nsâ BsI Dbcw 49 ao. ]mZ-hymkw  42 ao. Dw knen- -dnsâ Dbcw 21 ao. Dw BWv. Hcp N.-ao.

Iym³hm-knsâ hne 12.50 cq] {]Imcw B IqSmcw \nÀ½n¡m³ Bh-iy-amb Iym³hm-knsâ hne ImWpI                           

(r  =  
7
22  ) 

\nÀ²mcWw  
           knen- -- ÊdmIm-c-`mKw             hr¯ kvXq]n-ImImc `mKw

 hymkw,          2r  = 42 ao.              hymkmÀ²w, r   = 21 ao.

 hymkmÀ²w,    r   = 21 ao.                      Dbcw , h
1
= 49 21- = 28 ao.

 Dbcw ,          h =  21 ao.               ]mÀtizm-¶Xn, l = h r
1

2 2

+

                                                     = 28 21
2 2

+

                                           = 7 4 3
2 2

+ = 35 ao.

 Bh-iy-amb Iym³hm-knsâ BsI D]-cn-Xe hnkvXoÀ®w   =  knen- -Êdm-Im-c-`mK¯nsâ h{I-Xe hnkvXoÀ®w 
                 + hr¯ kvXq]n-Im-Imc `mK-¯nsâ h{IXehnkvXoÀ®w

             = rh rl2r r+  = ( )r h l2r +

             = 
7
22 21 2 21 35# # +^ h= 5082

  `   Iym³hm-knsâ hnkvXoÀ®w    = 5082 ao.2

 Hcp NXp-c{i aoäÀ Iym³hm-knsâ hne  = `12.50
                  Iym³hmknsâ BsI hne   = 5082 #  12.5 = `63525

DZm-l-cWw 8.24

 _mly, B´-c-hym-k-§Ä bYm-{Iaw 8 sk.-ao. 4 sk.-ao. DÅ HcpAIw                  
s]mÅ-bmb tKmfw Dcp¡n 8 sk.-ao. ]mZ hymk-apÅ Hcp ka-hr-¯m-Imc hr¯                 
-kvXq-]nI D Ê -¡p-¶p. AXnsâ Dbcw ImWp-I.                                         

\nÀ²mcWw R, r F¶nh s]mÅ-bmb tKmf-¯nsâ _mly B´-c-hym-kmÀ²-§Ä 

   F¶n-cn-¡-s«. 
D - Êm-¡nb hr¯ kvXq]n-I-bpsS Dbcw h Dw hymkmÀ²w r

1
Dw BsW-¶n-cn-¡s«    

             s]mÅ-bm-b-tKmfw      hr̄  kvXq]nI                
  
       _mlyw   B´cw                             
         2R = 8 sk.-ao.  2r = 4 sk.-ao.  2r

1
= 8

        (       R  = 4 sk.-ao.       (        r  = 2 sk.-ao.        (  r
1
= 4

s]mÅ-bmb tKmfs¯ Dcp¡n Hcp L\ hr¯ kvXq]nI D- Êm-¡n-bmÂ 
hr¯-kvXq-]n-I-bpsS hym]vXw = s]mÅ-bmb tKmf-¯nsâ hym]vXw   

         (                 r h
3
1

1

2
r   = R r

3
4 3 3
r -6 @ 

21
m

42m

49
m

l

r
h1

 Nn{Xw. 8.49

4cm
2cm

8cm

h

 Nn{Xw.  8.50



242 ]¯mw Xcw KWnXw

                  (    4 h
3
1 2
# # #r  = 

3
4 4 23 3
# #r -^ h

                           (   h = 14
4

64 8- =

 hr¯-kvXq-]n-I-bpsS Dbcw  h = 14 sk.-ao.

DZm-l-cWw 8.25

 `mKn-I-ambn shÅw \nd¨ 7 sk.-ao. hymk-apÅ Hcp knen- -- Êdm-Imc _o¡-dnÂ 1.4 sk.-ao. hoXw            

hymk-apÅ tKmfm-Imc amÀ_n-fp-IÄ CSp-¶p. Pe-\n-c¸v 5.6 sk.-ao. Db-cp-¶-Xn\v F{X-amÀ_n-fp-IÄ CSWw.

\nÀ²mcWw Bhiyamb amÀ_n-fp-I-fpsS F®w n F¶n-cn-¡s« 

 amÀ_n-fp-IÄ                 knen- -Êdm-Imc _o¡À 

    hymkw,          2r
1
 = 1.4 sk.-ao.            hymkw,          2r

2
  = 7 sk.-ao.

    hymkmÀ²w       r
1
 = 0.7 sk.-ao.            hymkmÀ²w ,     r

2
 = 

2
7  sk.-ao.

    DbÀ¶ Pe-\n-c-¸nsâ Dbcw h F¶n-cn-¡s«

       h = 5.6 cm

     _o¡-dnÂ amÀ_n-fp-IÄ  C«-tijw DbÀ¶ Pe-¯nsâ        

 hym]vXw  =  n amÀ_n-fp-IfpsS hym]vXw

                        (      r h
2

2
r  = n r

3
4

1

3

# r

  `           n =
r

r h

4

3

1

3

2

2

                                   n = 
.

4
10
7

10
7

10
7

3
2
7

2
7 5 6

# # #

# # #
 = 150.

       ̀    Bh-iy-amb amÀ_n-fp-I-fpsS F®w 150. 

 DZm-l-cWw 8.26

 14 sk.-ao. hymk-apÅ Hcp knen Êdm-Imc Ipg-en-eqsS 15 In.ao / aWn-¡qÀ thK-X-bnÂ shÅw 

HgpIn 50 ao \ofhpw 44 ao.  hoXn-bpÅ ZoÀL-N-Xpc L\n-Im-Ir-Xn-bpÅ Sm¦nÂ hogp¶p. F{X aWn-¡q-dnÂ 

Sm¦nse Pe-\n-c¸v 21 sk.-ao. Db-cp-w.  ( r  =   
7
22  ) 

\nÀ²mcWw   shÅ-¯nsâ thKX  = 15 In.-ao. / aWn-¡qÀ 
                                = 15000 ao. / aWn-¡qÀ      
         Ipg-ensâ hymkw  2r  = 14 sk.-ao.                  

 `                                 r  = 
100
7   ao.                                 

 DbÀ¶ Pe \nc-¸nsâ Dbcw h F¶n-cn-¡s«

 `                                h  = 21 sk.-ao.  = 
100
21 m ao.

1.4cm

7cm

5.
6c

m

 Nn{Xw. 8.51

 Nn{Xw.  8.52

Speed 15 km/hr
14 cm

50 m 44 m21cm



8. hnkvXmcIe\w 243

   l aWn-¡q-dnÂ {]h-ln-¡p¶ Pe-¯nsâ hym]vXw 
                                  = Ipg-ensâ XncyIv tOZ-¯nsâ hnkvXoÀ®w #  kabw #  thKX

                                  = 1 1500r 02
# #r

                                  = 15000
7
22

100
7

100
7

# # #  L.ao.

 Sm¦nse Bh-iy-s¸« Pe-¯nsâ hym]vXw,

                            lbh = 50 44
100
21

# #

 Bh-iy-s¸« Pe-¯nsâ Afhv e`n-¡p-¶Xv Bh-iy-amb aWn-¡qÀ T F¶n-cn-¡-s«. 

 `      T  aWn-¡q-dnÂ {]h-ln-¡p¶ Pe-¯nsâ hym]vXw  =  Sm¦nse Bh-iy-s¸« Pe-¯nsâ Afhv

                        

        (    1500T
7
22

100
7 0

2

# # #` j =  50 44
100
21

# #  

                                       T  = 2 aWn-¡qÀ.  

 Bh-iy-s¸« Pe-\n-c¸v Db-cp-¶-Xn\v 2 aWn-¡qÀ FSp¡pw. 

DZm-l-cWw  8.27

  55 sk.-ao. #   40 sk.-ao. #   15 sk.-ao. Af-hp-I-fpÅ Hcp ZoÀL NXpc L\n-Im-Ir-Xn-bnepÅ Hcp 

Ccp¼pXIn-Sns\ Dcp¡n Hcp Ipg-embn cq]m-´-c-s¸-Sp-¯p-¶p. AXnsâ _mly-hym-kw, I\w bYm-{Iaw  8 

sk.-ao.,  l sk.-ao. F¶mWv Ipgnsâ \ofw ImWpI (r  =  
7
22  ) 

\nÀ²mcWw  Ipg-ensâ \ofw h1 F¶n-cn-¡s«. Ipg-ensâ _mly, B´c hymkmÀ²-§Ä bYm-{Iaw 

   R,r F¶n-cn-¡s« 

 Ccp¼v XInSv   :         (l)(b)(h) = 55#40#15. 

 Ccp-¼p-Ip-gÂ : 
          _mly-hym-kw,   2R = 8 sk.-ao.                             

55cm

40cm
15cm

8cm

1cm

 Nn{Xw.  8.53

       

 `  _mlyhymkmÀ²w,         R = 4 sk.-ao.

  I\w,          w = 1sk.-ao.

 `  B´-c-hym-kmÀ²w,           r  = R w-   = 4 1- = 3sk.-ao.

            Ccp¼p Ipg-ensâ hym]vXw =  Ccp¼p XIn-Ssâ hym]vXw                     

    (     ( )( )h R r R r
1

r + -  = lbh

            (4 3)(4 3)h
7
22

1# + - = 555 40 1# #

 Ipg-ensâ \ofw       h1 = 1500 sk.-ao.

                                          = 15 ao.   
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A`ymkw   8.3
1. Hcp Ifn-¸m«w AÀ²-tKm-f-¯n-\p-ap-I-fnÂ hr¯ kvXq]nI LSn-¸n¨ BIr-Xn-bn-em-Wv. AÀ² tKmf-

¯nsâ hymkw 3.6 sk.-ao. Ifn-¸m-«-¯nsâ BsI Dbcw 4.2 sk.-ao. AXnsâ BsI D]-cn-Xe 

hnkvXoÀ®w ImWpI

2. Hcp L\ cq]w AÀ² tKmf-¯n\p apI-fnÂ knen- ÊÀ LSn-¸n¨ BIr-Xn-bnem-Wv. L\-cq-]-¯nsâ 

hymkw, BsI Dbcw F¶nh bYm-{Iaw 21 sk.-ao., 25.5 sk.-ao. F¦nÂ AXnsâ hym]vXw ImWp-I.

3. Hcp Iym]vkyqÄ knen- -- Êdnsâ cÊ v A{K-§-fnepw AÀ² tKmf-§Ä LSn-¸n¨ BIr-Xn-bn-emWv AXnsâ 

BsI Dbcw 14 an.-ao. Dw hymkw 5 an.-ao. Dw F¦nÂ AXnsâ {]Xe hnkvXoÀ®w ImWp-I.

4. Hcp IqSmcw ka-hr-¯m-Imc knen - Êdn\p apI-fnÂ Hcp hr¯ kvXq]nI LSn-¸n¨ BIr-Xn-bn-em-Wv. 

BsI Db-cw, ]mZ-hymkw F¶nh 13.5 ao., 28 ao. knen- -- Êdm-Imc `mK-¯nsâ Dbcw 3 ao. F¦nÂ 

IqSm-c-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w ImWpI.

5. Ifn-a®v D]-tbm-Kn-¨v, Hcp hnZymÀ°n 48 sk.-ao. Db-chpw 12 sk.-ao. ]mZ hymkmÀ²-hp-apÅ Hcp 

ka-hr-¯m-Imcm hr¯ kvXq]nI \nÀ½n-¨p. asämcp hnZymÀ°n AXns\ Hcp tKmf-am¡n cq]m-´-c-         

s¸-Sp-¯p-¶p. tKmf-¯nsâ hymkmÀ²w ImWpI

6. 24 sk.-ao. hymkmÀ²-apÅ Hcp L\ tKmfs¯ Dcp¡n Htc XncyIv tOZ-apÅ \of-apÅ I¼nbm¡n 

amäp-¶p. AXnsâ hymkmÀ²w 1.2 an.-ao. F¦nÂ I¼n-bpsS \ofw ImWpI

7. ]qÀ®-ambpw Pew \nd¨ 5 sk.-ao. B´c hymkmÀ²hpw 24 sk.-ao. Db-c-hp-apÅ Hcp ka-hr-¯m-    

Imc ]m{X-¯nÂ \n¶pw 10 sk.-ao. B´-c-hym-kmÀ²-apÅ knen- -- Êdm-Im-c-]m-{X-¯n-te¡p ]I-cp-¶p. 

knen- -- Êdm-Imc ]m{X-¯nse DbÀ¶ Pe \nc-¸nsâ Dbcw ImWp-I.  

8. `mKn-I-ambn Pew \nd¨ ka-hr-¯m-Imc knen- ÊÀ BIr-Xn-bn-epÅ ]m{X-¯n-te¡v 6 sk.-ao. hymk-apÅ 

Hcp tKmfw CSp-¶p. ]m{X-¯nsâ hymkw 12 sk.-ao. BWv. tKmfw shÅ¯nÂ ]qÀ®-ambpw ap§n-bn-

cn-¡p-¶p-sh-¦nÂ Pe-\n-c¸v F{X DbÀ¶p F¶p ImWp-I.

9. 7 sk.-ao. B´c hymkmÀ²-apÅ Hcp knen - ÊdmImc Ipg-en-eqsS 5 sk.-ao. / sk¡ânÂ shÅw 

HgpIp¶p. Ac-a-Wn-¡q-dnÂ Ipg-en-eqsS {]h-ln-¡p¶ shÅ-¯nsâ hym]vXw enä-dnÂ ImWp-I.

10. 4 ao. hymkhpw 10 ao. Db-c-hp-apÅ knen- -- Êdm-Imc Sm¦nse shÅw 10 sk.-ao. hymk-apÅ                       

knenÊdm-Imc Ipgn-en-eqsS 2.5 In.ao/aWn¡qÀ  thK-X-bnÂ Hgp-Ip-¶p, Sm¦nse ]IpXn `mKw 

shÅw Hgp-Ip-¶-Xn\v (Ip-d-bp-¶-Xn-\v) FSp-¡p¶ kabw F{X-sb¶p ImWp-I. (B-cw-`-¯nÂ Sm¦nÂ 

Pew  ]qÀ®ambpw \ndªncp¶p F¶p Icp-Xp-I) 

11.  18 sk.-ao. hymkymÀ²-apÅ Hcp tKmfm-Im-c-L\ hkvXp-hns\ Dcp¡n 3 hyXykvX hen¸-§-fn-epÅ 

sNdnb L\ tKmf-§Ä D -Êm-¡p-¶p. Ah-bnÂ cs -- Ê®-¯nsâ hykmÀ²-§Ä 2 sk.-ao., 12 sk.-ao. 

F¦nÂ aq¶m-as¯ tKmf-¯nsâ hymkmÀ²w ImWpI

12.  s]mÅ-bmb knen- -- Êdm-Imc Ipg-ensâ \ofw 40 sk.-ao. AXnsâ B´c, _mly hymkmÀ²-§Ä 

bYm-{Iaw 4 sk.-ao.-b, 12 sk.-ao. AXns\ Dcp¡n 20 sk.-ao. \of-apÅ Hcp L\ knenÊdm¡n            

hmÀs¯-Sp-¯p. ]pXnb L\ cq]-¯nsâ hymkmÀ²w ImWp-I.

13. 8 sk.-ao. hymkhpw 12 sk.-ao. Db-c-hp-apÅ Ccp-¼p-sIm- ÊpÅ Hcp hr¯m-Imc hr¯-kvXq-]n-Isb 

Dcp¡n 4 ao. hoXw hymkmÀ²-apÅ tKmfm-Imc Cub tKmf-§-fmbn hmÀs¯-Sp-¡p¶p. F{X Cub-tKm-

f-§Ä \nÀ½n-¡m³ Ign-bpw.
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14.  12 sk.-ao. hymkhpw 15 sk.-ao. Db-c-hp-apÅ Hcp ka-hr-¯m-Imc knen - ÊdnÂ \ndsb sFkv{Iow           

DÊ v. CXns\ Dbcw 12 sk.-ao., hymkw 6 sk.-ao. DÅ hr¯ kvXq]n-I-bpsS apIÄ`m-K-¯nÂ AÀ²-

tKm-fm-Imc BIr-Xn-bnÂ sFkv {Iow hc-¯¡-hn[w \nd-¨p. F¦nÂ e`y-amb sFkv{Iow F{X hr¯-            

kvXq-]n-I-I-fnÂ \ndbv¡mw ?

15. \ofw 4.4 ao. hoXn 2 ao. DÅ Hcp ZoÀL NXp-cm-Imc ]mZ-apÅ Hcp henb ]m{Xw ag-shÅ tiJ-c-W-

¯n\v D]-tbm-Kn-¨p. Pe-\n-c¸v 4 sk.-ao. Db-c-apÅ Cu ]m{X-¯nÂ \n¶v 20 sk.-ao. hymkmÀ²-apÅ 

knenÊdm-Imc ]m{X-¯n-te¡v shÅw amäp-¶p. knen- -- Êdnse Pe-\n-c-¸nsâ Dbcw F´m-bn-cn-¡pw.

16.  32 sk.-ao. Db-chpw 18 sk.-ao. hymkmÀ²-hp-apÅ Hcp knen- -- Êdm-Imc _¡äv \ndsb aWÂ \nd-¨n-

cn-¡p-¶p. CXns\ Xd-bnÂ hr¯ kvXq]nImIr-bnÂ Iq«n-bn-«p. hr¯-kvXq-]n-Im-Imc Iq¼m-c-¯nsâ 

Dbcw 24 sk.-ao. F¦nÂ aWÂ Iq¼m-c-¯nsâ hymkmÀ²hpw ]mÀtiz-m¶-Xnbpw ImWp-I.

17.  14 sk.-ao. hymk-apÅ knen- - ÊÀ BIr-Xn-bn-epÅ Hcp InWÀ 20 ao. Bgw- hsc Ipgn-¡p-¶p. Ipgn-

s¨-Sp¯ a®v 20 ao x 14 ao.  ]mZ Af-hp-I-fnÂ Htc I\-¯nÂ hnXdn taSv B¡p-¶p. taSnsâ Dbcw 

ImWpI

A`ymkw 8.4 

icn-bmb D¯cw sXsc-sª-Sp-¡pI

1. 1 sk.-ao. hymkmÀ²hpw 1 sk.-ao. Db-c-hp-apÅ Hcp kahr¯m-Imc knen- -- Êdnsâ h{I-Xe hnkvXoÀ®w          

 (A) r sk.-ao.2    (B) 2r sk.-ao.2  (C) 3r sk.-ao.3  (D) 2 sk.-ao.2

2.  hymkmÀ²w, Dbcw h sâ ]Ip-Xn-bpÅ Hcp L\ hr¯m-Im-c-kn-en- -- Êdnsâ BsI D]-cn-]-Xe 
hnkvXoÀ®w            

 (A) 
2
3 rh N.-am. (B) h

3
2 2r N.-am. (C) h

2
3 2
r  N.-am. (D) 

3
2 rh N.-am.              

3. Hcp ka-hr-¯m-Imc knen- -- Êdnsâ ]mZ hnkvXoÀ®w 80 sk.-ao.2 AXnsâ Dbcw 5 sk.-ao. F¦nÂ 
hym]vXw

         (A) 400 sk.-ao.3 (B) 16 sk.-ao.3    (C) 200 sk.-ao.3 (D)
3

400  sk.-ao.3 

4. Hcp L\ hr¯m-Imc knen- -Êdnsâ BsI D]-cnXe hnkvXoÀ®w  200 cm2
r  sk.-ao.2 Dw hymkmÀ²w 5 

sk.-ao. F¦nÂ Db-cw, hymkmÀ²w F¶n-h-bpsS XpI

 (A) 20 sk.-ao. (B) 25 sk.-ao. (C) 30 sk.-ao. (D) 15 sk.-ao.

5.    hymkmÀ²w a am{X-Ifpw Dbcw b am{X-Ifpw DÅ Hcp ka hr¯m-Imc knen- -Êdnsâ h{I-Xe 
hnkvXoÀ®w             

           (A) .sq cma b2r  N.-am. (B)2rab N.-am.  (C) 2rN.-am. (D) 2 N.-am.

6. ka-hr-¯m-I-mc-hr¯ kvXq]n-I-bp-sSbpw ka-hr-¯m-Imc knen- -Êdn-sâbpw hymkymÀ²w, Dbcw F¶nh 

bYm-{Iaw Xpey-am-Wv. knen- - Êdnsâ hym]vXw 12 sk.-ao.2 F¦nÂ hr¯ kvXq]n-I-bpsS hym]vXw              

 (A) 1200 sk.-ao.3 B) 360 sk.-ao.3 (C) 40 sk.-ao.3 (D) 90 sk.-ao.3
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7.     Hcp ka-hr-¯m-Imc hr¯-kvXq-]n-I-bpsS hymkw, Dbcw F¶nh bYm-{Iaw 12 sk.-ao., 8 sk.-ao., 

F¦nÂ ]mÀtizm-¶Xn

 (A) 10 sk.-ao.  (B) 20 sk.-ao. (C) 30 sk.-ao. (D) 96 sk.-ao.

8. Hcp ka hr¯m-Imc kvXq]n-IpsS ]mZ Npä-fhv ]mÀtizm-¶Xn F¶nh bYm-{Iaw 120r  sk.-ao. Dw 

10 sk.-ao. Dw F¦nÂ hr¯ kvXq]n-I-bpsS h{I-Xe hnkvXoÀ®w 

 (A) 1200r sk.-ao.2    (B) 600r sk.-ao.2 (C) 300r sk.-ao.2 (D) 600 sk.-ao.2

9.  Hcp ka-hr¯ kvXq]n-I-bpsS hym]vXw, ]mZ hnkvXoÀ®w F¶nh bYm-{Iaw  48 r sk.-ao.3,                              

12r  sk.-ao.2 F¦nÂ hr¯-kvXq-]n-IbpsS Dbcw              

 (A) 6 sk.-ao. (B) 8 sk.-ao. (C) 10 sk.-ao. (D) 12 sk.-ao. 

10.  Hcp ka-hr-¯m-Imc hr¯-kvXq-]n-I-bpsS Db-cw, ]mZhnkvXoÀ®w F¶nh bYm-{Iaw 5 sk.-ao.,                 

48 N. sk.ao. F¦nÂ hr¯-kvXq-]n-I-bpsS hym]vXw             

 (A) 240 sk.-ao.3    (B) 120 sk.-ao.3  (C) 80 sk.-ao.3  (D) 480 sk.-ao.3

11.    cÊp knen- -Êdp-I-fpsS Db-c-§-fpsS Awi-_-Ôw, hnkvXoÀ®§fpsS Awi-_Ôw F¶nh bYm-{Iaw 

1:2, 2:1 BsW-¦nÂ AXnsâ hym]vX-§-fpsS Awi-_Ôw ImWpI            

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

12. Hcp tKmf-¯nsâ hymkmÀ²w 2 sk.-ao. F¦nÂ h{I-Xe hnkvXoÀ®w 

 (A) 8r sk.-ao.2     (B) 16 sk.-ao.2          (C) 12r sk.-ao.2   (D) 16r sk.-ao.2 .

13.  2 sk.-ao. hymk-apÅ Hcp L\ AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w             

 (A) 12 sk.-ao.2  (B) 12r sk.-ao.2      (C) 4r sk.-ao.2  (D) 3r sk.-ao.2.

14.  Hcp tKmf-¯nsâ hym]vXw .cu cm
16
9 rL.sk.-ao. F¦nÂ AXnsâ hymkmÀ²w        

 (A) 
3
4  sk.-ao. (B) 

4
3 sk.-ao.    (C) 

2
3 sk.-ao. (D) 

3
2  sk.-ao.

15. cÊ p tKmf-§-fpsS {]Xe hnkvXoÀ®§fpsS Awi-_Ôw 9:25 BbmÂ Ah-bpsS hym]vX-§-fpsS 

Awi-_-Ôw.      

 (A) 81 : 625     (B) 729 : 15625   (C) 27 : 75      (D) 27 : 125.

16. 'a' am{X-IÄ hymkmÀ²-apÅ Hcp L\ AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w             

 (A) 2r a2 N.--am.  (B) 3ra2 N.--am. (C) 3ra N.--am.   (D) 3a2 N.--am..

17. Hcp tKmf-¯nsâ {]Xe hnkvXoÀ®w 100 r N.sk.-ao F¦nÂ AXnsâ hymkmÀ²w 

 (A) 25 sk.-ao.           (B) 100 sk.-ao.        (C) 5sk.-ao.              (D) 10 sk.-ao.

18. Hcp tKmf-¯nsâ {]Xe hnkvXoÀ®w 36r BbmÂ tKmf-¯nsâ hym]vXw

 (A) 12r sk.-ao.3  (B) 36r sk.-ao.3     (C) 72r sk.-ao.3    (D) 108r sk.-ao.3.
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19. Hcp L\ AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w 12r  sk.-ao.2 F¦nÂ AXnsâ  h{I-Xe 

hnkvXoÀ®w      

 (A) 6r sk.-ao.2   (B) 24r sk.-ao.2      (C) 36r sk.-ao.2    (D) 8r sk.-ao.2.

20. Hcp tKmf-¯nsâ hymkmÀ²w asämcp tKmf-¯nsâ hymkmÀ²-¯nsâ ]Ip-Xn-sb-¦nÂ AXXnsâ               

hym]vX-§-fpsS Awi-_-Ôw.             

 (A) 1 : 8    (B) 2: 1       (C) 1 : 2    (D) 8 : 1

21. Hcp L\ tKmf-¯nsâ h{I-Xe hnkvXoÀ®w 24 sk.-ao. Cu tKmfs¯ cÊ v AÀ² tKmf-§-fm-bn              

hn`-Pn-¨mÂ  In«p¶ Hcp AÀ²-tKm-f-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w

 (A) 12 sk.-ao.2    (B) 8 sk.-ao.2       (C) 16 sk.-ao.2    (D) 18 sk.-ao.2 

22. Xpey-hym-kmÀ²-§-fpÅ cÊ v ka-hr-¯m-Imc hr¯ kvXq]n-IIfpsS sNcnhpb-c-§-fpsS                   

Awi-_Ôw 4:3 F¦nÂ Ah-bpsS h{I-Xe hnkvXoÀ®-§-fpsS Awi-_Ôw  

 (A) 16 : 9    (B) 2 : 3       (C) 4 : 3    (D) 3 : 4 

\n§Ä¡-dn-bmtam ?

      sIm\nKvkv s_ÀKnse Ggv ]me-§Ä KWnX imkv{X-¯nse Hcp {i²mÀl-amb Nncn{X-{]-iv\-

am-Wv. Ggv ]me-§Ä aptJ\ H¶n-s\m¶v _Ôn-¡-s¸« cÊ v henb Zzo]p-IÄ DÄs¸« {]qjy-bnse 

sIm\nIvkv s_ÀKv \Kcw (C-t¸mÄ djy-bnse Imen-\n³{Km-Uv) {]oKÂ \Zn-bpsS Ccp-h-i-§-fn-ep                      

-am-bn ØnXn sN¿p-¶p. (Nn{Xw {i²n-¡p-I)

 Hmtcm ]me-¯nepw Hcp {]mhiyw am{Xw IS¶psN¶v \K-c-¯n-se FÃm Øe§fnepw 

sNÃp¶Xn\pff hgn IÊ -p]nSn¡pI F¶-XmWv {]iv\w. ]me-¯n-eq-sS-b-ÃmsX Zzo]n-se-¯m³ aäv 

]mX-bn-Ã. Hmtcm {]mh-iyhpw ]me-§sf ]qÀ®-ambpw IS¶p sNtÃ- -ÊXmWv (HcmÄ ]me-¯nsâ               

]IpXn `mKw k©-cn¨v, Xncnªv thsd hgnbnÂ tijn¨ ]IpXn Zqcs¯ IS¶p sNÃm³ ]mSnÃ). 

 1735 Â Cu {]iv\-¯n\v \nÀ²m-cWw CÃ F¶v entbm-\mÀUv HmbneÀ sXfn-bn-

¨p. Hmbnednsâ Cu hn]-co-X-^ew  {Km^v kn²m-´-¯n\pw topology bpsS Bi-b-¯n\pw                                        

ASn-¯d]mIn.

   
,
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l

h

r

{Ia 
\¼À t]cv   Nn{Xw

]mÀiz 
AsÃ-¦nÂ 
h{I-Xe 
(N.-ao.)

hnkvXoÀ®  BsI 
D]-cn-Xe hnkvXoÀ®w

(N.-ao.) hym]vXw (L.-am.) 

1 kahr¯m-Imc 

knenÊÀ
rh2r r h r2r +^ h r h2r

2
ka-hr-¯m-c-Imc 

s]mÅ-bmb 

knen- ÊÀ

h R r2r +^ h R r R r h2r + - +^ ^h h

R h r h

h R r

h R r R r

2 2

2 2

r r

r

r

-

-

+ -

^

^ ^

h

h h

3 ka-hr-¯m-Imc 

hr¯-kvXq]nI
rlr r l rr +^ h r h

3
1 2r

4 hr¯-kvXq-]nI 

]oTw
- - - - - - - - - - - - - - - - - - - - - h R r Rr

3
1 2 2r + +^ h

5 tKmfw r4 2r - - -
 

r
3
4 3r

6 s]mÅ-bmb 

tKmfw
- - - - - - R r

3
4 3 3r -^ h

7 AÀ²-tKmfw r2 2r r3 2r r
3
2 3r

8 s]mÅ-bmb 

AÀ²-tKmfw
R r2
2 2

r +^ h R r2
2 2

r +^ h+ R r
2 2

r -^ h R r
3
2 3 3
r -^ h

9

                           

hr¯ kvXq]nIbpsS h{I-Xe hnkvXoÀ®w = hr¯ JWvU-¯nsâ hnkvXoÀ®w

           rlr         = r
360

2
#

i r

hr¯JWvU-¯nsâ Nm] \ofw= hr¯-kvXq]nIbpsS ]mZ-Np-ä-fhv 

10. Ipg-en-eqsS Hgp-Ip¶ shÅ-¯nsâ hym]vXw

  = {XncyIv tOZ-¯nsâ hnkvXoÀ®w #  thKX- #  kabw- }
11.  hmÀs¯-Sp-¡p¶ ]pXnb L\ cq]-§-fpsS F®w

        =  Dcp-¡nb L\ hkvXp-hnsâ  hym]vXw-

             In«nb Hcp L\ hkvXp-hnsâ hym]vXw                       

12 ]cn-hÀ¯\w    1 -ao.3  = 1000 enäÀ ,   1 sU.ao.3 = 1 enäÀ  ,     1000 sk.-ao.3 = 1enäÀ ,    1000enäÀ = 1In.enäÀ

r

h

h

r

R

r

h l

R

r

h

r

R

r

r

Rr

r

h
l

R

L

HmÀ½n-t¡Êh

hr¯ JWvU-s¯ 
hr¯kvXq]nIbm¡n amäÂ

l h r

h l r

r l h

2 2

2 2

2 2

= +

= -

= -
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9.1 apJ-hpc

  CuPn-]vänÂ 3000 _n.-kn.-tbmsS D]-tbm-K-¯nÂ h¶ 

PymanXn BZyIme§fnÂ \new Af-¡p-¶-Xn\p thÊn-bmWv D]-tbm-

Kn-¨n-cp-¶-Xv. \of-§Ä, tImWfhp-IÄ, hnkvXoÀ®-§Ä, hym]vX-§Ä 

F¶nh A\p-_-Ôn-¨pÅ Nne B\p-`-hnI XXz-§-fpsS tiJ-c-amb                                

Pyman-Xn, \nÀ½mW {]hÀ¯-\-§Ä, tPymXn-im-kv{Xw, aäp ssIs¯mgnep-

IÄ F¶n-h-bpsS {]mtbm-Kn-Im-h-iy-§Ä \nd-th-äp-¶-Xn-\p-thÊ - n-bmWv                                 

]cn-t]m-jn-¸n-¨-Xv.

 ASp¯ Ime-§-fnÂ Pyman-Xnsb AXnsâ aäp LS-I-§-

fmb _oP-K-Wn-Xw, hni-I-e\w XpS-§n-b-h-tb-¡mÄ {]m[m\yw Ipd-

ª-Xmbn XoÀ¡m³ ]mTy]²-Xn-bnÂ ]p\cq]o-I-c-W-{i-a-§Ä                                        

\S-¡p-¶pÊ - v.  ]t£ ]e KWnX imkv{X-Úcpw Cu cq]o-I-c-Ws¯ 

ià-ambn FXnÀ¡p-¶pÊ - v. bYmÀ°-¯nÂ KWnX imkv{X-ta-J-e-I-

fnse Bi-b-§Ä a\Ên-em-¡p-¶-Xn\v PymanXn klm-b-I-am-Ip-¶pÊ - v. 

Cu A²ym-b-¯nÂ \ap¡v hr¯-¯n\v kv]Ài-tc-J-IÄ, {XntIm-W-§Ä, 

N{Iob NXpÀ`p-P-§Ä F¶nh X¶n-«pÅ bYmÀ° Af-hp-I-fpsS 

klm-b-¯mÂ F§s\ hc-bv¡m-sa¶p ]Tn-bv¡mw.

 H³]Xmw ¢mÊnÂ \mw hr¯-hp-ambn _Ô-s¸« Rm¬, hr¯-J-

WvUw, hr¯mw-iw. XpS-§n-b-h-sb-¡p-dn¨v ]Tn¨p Ign-ªp. Ct¸mÄ Hcp 

hr¯-¯nsâ kv]Ài-tc-J, tOZ-tcJ XpS-§nb Nne-Xn-s\-¡p-dn¨v Xmsg 

¸d-bp¶ {]hÀ¯-\-§-fn-eqsS HmÀ½n¡mw. 

 Hcp IS-em-sk-Sp¯v GsX-¦nepw 

hymkmÀ²-¯nÂ Hcp hr¯w hc-bv¡p-I. 

hr¯-¯nÂ PQ F¶ tOZ-tcJ hc-

bv¡p-I. PQ \p kam-´-c-ambn km²y-amb 

tOZ-tc-J-IÄ PQ hnsâ Ccp hi-§-fn-

ep-ambn hc-bv¡p-I. tOZ-tc-J-I-fpsS 

kv]Ài-_nµp PQ sâ cÊ p hi-§-fnepw 

ASp-¯-Sp¯p hcp-¶Xp {i²n-¡p-I. Hcp 

{]mtbm-Kn-I Pyman-Xn

A

L

B

P

Q

C

M

D

{_Ò-Kp]vX

(598-668 AD) 

C´y

(]pcm-X\ C´y-bnse {]i-kvX-\mb imkv{X-Ú³)

 "{_Ò-mkv]pX kn²m´" F¶                    

]pkvXIw {_Ò-Kp]vX cNn-¨p. Pyman-

Xn-bnÂ At±-l-¯nsâ Gähpw henb 

t\«w F¶Xv N{Iob NXpÀ`p-P-¯nsâ 

kq{X-hm-Iy-am-Wv. 

p, q, r, s F¶nh Hcp N{Iob NXpÀ`pP-

¯nsâ hi-§Ä BsW-¦nÂ, At±lw 

hnkvXoÀ®-¯n\v Hcp GI-tZi kq{X-

hm-Iy-hpw, IrXy-amb kq{X-hmIyhpw               

\ÂIn. 

GI-tZi hnkvXoÀ®w  

 2 2
p r q s+ +

c cm m.
IrXy-amb hnkvXoÀ®w 

( ) ( ) ( ) ( )t p t q t r t s- - - - ,           
2t = p+q+r+s .

 apJ-hpc 

 kv]Ài tcJ-IÄ

 {XntIm-W-§Ä

 N{Iob NXpÀ`pPw

99
Give me a place to stand, and I shall move the earth 

-Archimedes

{]hr¯n 
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kµÀ`-¯nÂ c Êp _nµp-¡fpw Ccp hi-§-fnepw H¶m-Ip-¶Xv ImWm³ \n§Ä¡v km[n-¡pw. PQ\p kam-´-

c-amb tOZ-I-§-fnÂ AB,CD F¶o t\Àtc-J-IÄ hr¯-¯nÂ IrXy-ambn Hcp _nµp-hnÂ AXm-bXv bYm-{Iaw 

L,M F¶o _nµp-¡-fnÂ kv]Àin-¡p-¶Xp {i²n-¡p-I. Cu tcJ-IÄ AB,CD F¶n-hsb L,M F¶o _nµp-

¡-fn-eq-sSbpÅ hr¯-¯nsâ kv]Ài-tc-J-IÄ F¶p ]d-bp-¶p.

 

 Hcp hr¯w hc¨v AXn³taÂ PF¶ _nµp Ipdn-¡pI. Nn{X-¯nÂ 

ImWn-¨-Xp-t]mse P bneqsS [mcmfw tcJ-IÄ hc-bv¡p-I. P bneqsS      

t]mIp¶ tcJ-IÄ hr¯s¯ cÊ p-Ø-e-§-fnÂ tOZn-¡p-¶-Xmbn 

ImWmw. , ,l l l
2 3 4

 ,l
5
 F¶o t\ÀtcJ-IÄ hr¯s¯ bYm-{Iaw A, 

B, C,D F¶o _nµp-¡-fnÂ tOZn-¡p-¶p. AXp-sImÊ  v Cu tcJ-IÄ 
, , ,l l l l

2 3 4 5
hr¯-¯nsâ tOZ-tc-J-I-fm-Wv. F¶mÂ l

1
F¶ tcJ hr¯-

¯nÂ IrXy-ambn P F¶ Hcp _nµp-hnÂ kv]Àin-¡p-¶p. Cu tcJ l
1
s\ 

P F¶ _nµp-hn-eqsSbpÅ kv]Ài-tcJ F¶p ]d-bp-¶p. 

 Hcp hr¯-¯nÂ kv]Ài-_n-µp-hnÂ \n¶pw hc-bv¡p¶ hymkmÀ²w 

B _nµp-hn-eq-sS-bpÅ kv]Ài-tc-Jbv¡p ew_-am-bn-cn-¡p-sa¶v                  

\ap-¡-dn-bmw.

 AP F¶-Xv Hcp hr¯-¯nsâ shfn-bn-epÅ _nµp P bnÂ \n¶pw A hgn-bm-bpÅ kv]Ài-tcJ               

F¶n-cn-¡s«.  

 ka-tImW 3 OPAD  - bnÂ OA AP=  

 OP OA AP
2 2 2
= +  (ss]-XtKm-d-knsâ {]tab-a-\p-k-cn-¨v) 

   AP  = OP OA
2 2
- .

9.2 Hcp hr¯-¯n\v kv]Ài-tc-J-IÄ \nÀ½n-¡Â

 C\n \ap¡v Hcp hr¯-¯n\v kv]Ài-tc-J-IÄ hc-bv¡p-¶-sX-§-s\-sb¶p t\m¡mw. 

    (i)  tI{µw D]-tbm-Kn¨v  
  (ii)  kv]Ài-tcJ þ Rm¬ kn²m´w D]-tbm-Kn¨v 

9.2.1 Hcp hr¯-¯n\v kv]ÀitcJ \nÀ½n-¡Â (tI{µw D]-tbm-Kn-¨v)

^e§Ä   
 Hcp hr¯-¯n\v kv]Ài-_nµp-hnÂ \n¶p hc-bv¡-s¸-Sp¶ hymkmÀ²w B _nµp-hn-eq-sS-bpÅ kv]Ài-

tcJbv¡p ew_-am-bn-cn¡pw.  

DZm-lm-cWw 9.1

 3.2 sk.-ao. hymkmÀ²-apÅ Hcp hr¯w hc-bv¡pI. hr¯-¯n³taÂ P F¶ _nµp-Ip-dn¨v P bneqsS 

hr¯-¯n\v kv]Ài-tcJ hc-bv¡p-I. (tI{µw D]-tbm-Kn-¨v)

D

B

P

A
C

l1

l2

l3

l4

l5

PO

A

B

{]hr¯n 
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T

P
3.2cm

O

GI-tZi Nn{Xw 

T l

T

3.2cm
PO

bYmÀ° Nn{Xw

T l

L

M N

{i²n-t¡Ê - h

X¶n-«p-Å-Xv :   hr¯-¯nsâ hymkmÀ²w = 3.2  sk.-ao.

\nÀ½nXn

(i) O tI{µ-am¡n  3.2 sk.-ao. hymkmÀ²-¯nÂ Hcp hr¯w hc-bv¡pI.

(ii)  hr¯-¯n³ta-epÅ GsX-¦nepw Hcp _nµp  P F¶n-cn-¡s«. OP tbmPn-¸n-¡pI.

(iii)  P tI{µ-am¡n OP sb L Â tOZn-¡p-amdv Hcp Nm]w hcbv¡pI.

(iv)  LM MN=
!!

 BI-¯-¡-hn[w Nm]-¯nÂ M, N Ipdn-bv¡pI.

(v)  tIm¬ +MPN sâ Zzn`mPIw PT hc-bv¡pI.

(vi)  TP sb  T lhsc \o«n Bh-iy-amb kv]Ài-tcJ  T lPT hcbv¡pI.

 HcmÄ¡v hr¯-¯nÂ P hgn-bmb OP F¶ t\Àtc-Jbv¡v PT F¶ ew_-tcJ hc-bv¡m³ Ignbpw. 

PT F¶Xv P hgn-bm-bpÅ hr¯-¯nsâ kv]Ài-tcJ Bbn-cn¡pw.

9.2.2  kv]Ài-tcJ þ Rm¬ kn²m´w D]-tbm-Kn¨v Hcp hr¯-¯n\v kv]Ài-tcJ \nÀ½n-¡Â 

    ^ew         kv]Ài-tcJ þ Rm¬ kn²m´w

 Hcp hr¯¯nsâ Hcp kv]Ài-tcJbv¡pw, kv]Ài-_nµp hgn-bpÅ RmWn\pw CS-bn-epÅ tIm¬ 

AXn-s\-Xn-sc-bpÅ hr¯-J-WvU-¯nse tImWn\p Xpey-am-bncn¡pw.
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DZm-l-cWw   9.2

 3.2  sk.-ao. hymkmÀ²apff Hcp hr¯w hcbv¡pI. kv]Ài-tcJþRm¬ kn²m-´w- D-]tbmKn¨v hr¯-

¯n³ta-epÅ P F¶ _nµphgn hr¯-¯n\v kv]Ài-tcJ hc-bv¡p-I.

X¶n-«p-Å-Xv  :  hr¯-¯nsâ hymkmÀ²w = 3.2  sk.-ao.     

\nÀ½nXn

 (i) O tI{µ-am¡n 3.2 sk.-ao. hymkmÀ²-¯nÂ  Hcp hr¯w hc-bv¡pI 

 (ii) hr¯-¯n³ta-epÅ Hcp _nµp P Ipdn-bv¡pI.

 (iii) Phgn-bmbn Rm¬ PQ hc-bv¡pI. 

 (iv)  P, Q  F¶n-h-bnÂ \n¶v thÀs¸«v P, Q, R F¶nh FXnÀ LSn-Imc Zni-bnÂ hcp-amdv R F¶ 

_nµp hr¯-¯n³ taÂ Ip-dn-bv¡pI.

 (v)  PR, PQ F¶nh tbmPn-¸n-¡pI. 

 (vi)  P bnÂ QPT PRQ+ +=  \nÀ½n-¡pI. 

 (vii)   TP, T l hsc \o«n Bh-iy-amb kv]Ài-tcJ T lPT hcbv¡pI.

9.2.3 hr¯-¯n\v shfn-bn-epÅ Hcp _nµp-hnÂ \n¶v X¶n-«pÅ hr¯-¯n\v Hcp tPmUn  

  kv]Ài-tcJIÄ hc-bv¡Â 

            (i) shfn-bn-epÅ Hcp _nµp-hnÂ \n¶v hr¯-¯n\v cÊ   v kv]Ài-tcJIÄ hc-bv¡mw.

 (ii)   hymk-§Ä hr¯ ]cn-[n-bnÂ 90c tImW-fhv DÊ  m-¡p-¶p. 

P

R

Q

T

O

T l

bYmÀ° Nn{Xw

GI-tZi Nn{Xw 

O

P

Q

R

T l T

              ^e§Ä

3.
2 

s
k

.-a
o.
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O G
P

T

7 cm

3 
cm

T l

bYmÀ° Nn{Xw

M

 cm

 cm

DZm-lm-cWw  9.3

 3 sk.-ao. hymkmÀ²-apÅ Hcp hr¯w hc-bv¡p-I. tI{µ-¯nÂ \n¶v 7 sk.-ao. AI-se-bpÅ Hcp 

_nµp-hnÂ \n¶v hr¯-¯n\v kv]Ài-tcJIÄ hc¨v kv]Ài-tcJIfpsS \ofw Af-¡p-I.

X¶n-«p-Å-Xv :  hr¯-¯nsâ hymkmÀ²w  = 3  sk.-ao.    OP = 7  sk.-ao. 

\nÀ½nXn

(i) O tI{µam¡n 3 sk.-ao. hymkmÀ²-¯nÂ Hcp hr¯w hc-bv¡p-I. 

(ii)  O bnÂ \n¶pw 7 sk.-ao. AIse P F¶ _nµp AS-bm-f-s¸-Sp-¯pI.  OP tbmPn-¸n-¡pI. 

(iii)  OPbpsS ew_-Zzn-`m-PIw hc-bv¡pI. AXv OP sb M Â tOZn-¡p-¶p.  

(iv) M tI{µ-am-¡n, MO (=MP) hymkmÀ²-am¡n asämcp hr¯w hc-bv¡pI  

(v) cÊ p hr¯-§fpw. T , T l F¶o _nµp-¡-fnÂ tOZn-¡p-¶p

(vi)   PT , PT l F¶nh tbmPn-¸n-¡pI Ch-bmWv Bh-iy-s¸« kv]Ài-tcJIÄ

  kv]Ài-tcJbpsS \ofw  PT = 6.3 sk.-ao. 

icn-t\m-¡Â

  ka-tImW OPTT  bnÂ

   PT  = OP OT
2 2
-  = 7 3

2 2
-

    = 49 9-  = 40         `  PT = 6.3 sk.-ao. (G-I-tZ-i-am-bn).

GI-tZi Nn{Xw 

O P

T

7 cm

3 
cm

T l 
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A`ymkw  9.1

1. 4.2 sk.-ao. hymkmÀ²-apÅ Hcp  hr¯w hc¨v hr¯-¯n³taÂ Hcp _nµp Ipdn-bv¡p-I. tI{µw               

D]-tbm-Kn¨v B _nµp hgn kv]Ài-tcJ hc-bv¡pI.

2.  4.8 sk.-ao. hymkmÀ²-apÅ Hcp hr¯w hc-bv¡p-I. hr¯-¯n³taÂ Hcp _nµp Ipdn-bv¡p-I.                 

kv]Ài-tcJ Rm¬ kn²m´w D]-tbm-Kn¨v B _nµp hgn kv]Ài-tcJ hc-bv¡pI.

3.  10 sk.-ao. hymk-¯nÂ Hcp hr¯w hc-bv¡p-I. tI{µ-¯nÂ \n¶v 13 sk.-ao. AIse P F¶ _nµp 

Ipdn-bv¡pI hr¯-¯n\v PA, PB  F¶o kv]Ài-tc-J-IÄ hc¨v \of-§Ä Af-¡pI

4.  6 sk.-ao. hymkmÀ²-apÅ Hcp hr¯-¯nsâ tI{µ-¯nÂ \n¶v 10 sk.-ao. AI-se-bpÅ _nµp-hnÂ            

\n¶v hr¯-¯n\v cÊ   v kv]Ài-tcJIÄ hc-bv¡p-I. kv]Ài-tcJIfpsS \of-§Ä Af-¡pI

5.  3 sk.-ao. hymkmÀ²-apÅ Hcp hr¯-¯nsâ tI{µ-¯nÂ \n¶pw 9 sk.-ao. AI-se-bpÅ Hcp _nµp-

hnÂ \n¶v hr¯-¯n\v cÊ   v kv]Ài-tcJIÄ hc-¨v \of§Ä Af¡pI.  

9.3   {XntIm-W-§fpsS \nÀ½nXn 

 hi-§fpw Af-hp-Ifpw X¶n-cp-¶mÂ {XntIm-W-§Ä hc-bv¡p-¶-sX-§-s\-sb¶p \mw ap¼v ]Tn¨p 

Ign-ªp. Cu `mK-¯nÂ  

            (i)     B[m-cw, ioÀj-tIm-¬, B[m-c-¯n³taepÅ D¶-Xn

 (ii)  B[mcw, ioÀj-tIm¬, ioÀj-¯nÂ \n¶pw B[m-c-¯n³ta-epÅ a[yaw 

                          F¶nh X¶n-cp-¶mÂ {XntIm-W-§Ä \nÀ½n-¡p-¶-sX-§-s\-sb¶p ]Tn-¡mw.

X¶n-«pÅ tcJm-J-WvU-¯n\papI-fnÂ  i  tImW-fhv DÄsIm-Åp¶ hr¯-J-WvU-¯nsâ \nÀ½nXn  

X¶n-«pÅ tcmJm-J-WvU-¯nsâ apI-fnÂ X¶n-«pÅ tImW-fhv DÄs¡m-Åp¶ hr¯-JWvUw hc-bv¡p-¶-sX-§-

s\-sb¶p t\m¡mw.

\nÀ½nXn

(i) Hcp tcJm-JWvUw BC hc-bv¡pI

(ii) B bnÂ CBX+ = ihcbv¡pI. 

(iii) BY BX= hc-bv¡pI

(iv) BCbpsS ew_-Zzn-`m-PIw hc-bv¡pI. AXv            
BY s\ O bnÂ tOZn-¡p-¶p.

(v) O tI{µ-am¡n OB hymkmÀ²-am¡n Hcp hr¯w 

hc-bv¡pI 

(vi) hr¯-¯n³taÂ A F¶ _nµp Ipdn-bv¡pI. 

kv]Ài-tcJ þRm¬ kn²m´w A\p-k-cn¨v 

ZoÀLNm]w  BAC BWv Bh-iy-s¸« tImW-fhv 
i  DÄs¡m-Åp¶ hr¯-JWvUw.

P

X

Y

A

CB

O

i

i

90–i



9. {]mtbmKnI PymanXn 255

 

 B[m-chpw ioÀj-tImWpw X¶n-cp-¶mÂ {XntIm-W-¯nsâ \nÀ½nXn

B[mchpw ioÀjtImWpw X¶ncp¶mÂ {XntImWw F§s\ \nÀ½n¡mw F¶Xns\ Xmsg sImSp¯n«pff        

]SnIfneqsS hniZam¡mw.  

\nÀ½nXn
(i) tcJm-JWvUw ABhc-bv¡pI.

(ii) AbnÂ X¶n-«pÅ tImW-fhv BAX+ =i    
 hcbv¡pI.

(iii) AY AX=  hc-bv¡pI. 

(iv) AB - bpsS ew_-Zzn-`m-PIw hc-bv¡pI. AXv      
 AY s\ O bnÂ tOZn-¡p-¶p.

(v) O tI{µ-am¡n OA   hymkmÀ²-¯nÂ 

 Hcp hr¯w hc-bv¡pI.

(vi) FXnÀ hr¯Nm]-¯nÂ C F¶ _nµp Ipdn¨v  
AC bpw BCbpw tbmPn-¸n-¡pI.

(vii) ABC3 bmWv Bh-iy-s¸« {XntImWw.

  ABC3  F¶Xv X¶n-«pÅ B[m-chpw ioÀj-

tImWpw DÅ ]e {XntIm-W-§-fnÂ H¶mWv F¶v \mw 

Adnbp¶p. 

 AX AY=  F¶Xp {i²n-¡p-I. AXp-sImÊ   v   90XAY+ = c.     IqSmsX  OB = OA. (hr¯-

¯nsâ hymkmÀ²-§Ä)  

 AX F¶Xv hr¯-¯nepÅ kv]Ài-tcJbmWv.  C F¶Xv hr¯-¯n³ta-epÅ GsX¦nepw Hcp _nµp-

hmWv

 AXn-\mÂ,  BAX+ = ACB+  (kv]Ài-tcJ þ Rm¬ kn²m´w).

    Hcp hr¯-¯n³ta-epff _nµp-¡Ä , , , ...C C C
1 2 3

BsW-¦nÂ                

3 , , ,ABC ABC ABC
1 2 3

gD D D 3, , ,ABC ABC ABC
1 2 3

gD D D 3, , ,ABC ABC ABC
1 2 3

gD D D F¶o {XntIm-W-§Ä Btc B[m-chpw Htc ioÀj-tImW 

Afhpw DÅ {XntIm-W-§-fm-Wv.

C

X

Y

C1

C2

C3

BA

O

i

i

i

i

i

{i²n-t¡Ê - h
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C

A 6 cm B

4.
2c

m

6 cm M

GI-tZi Nn{Xw 

O

H

BGA

C C1

Y

X

bYmÀ° Nn{Xw

40c

40c

4.
2c

m

6 cm

K

M

Cl

{i²n-t¡Ê - h

9.3.1 B[m-c-hpw, ioÀj-I-tImWpw B[m-c-¯n³ta-epÅ D¶-Xnbpw X¶n-cp-¶mÂ {XntIm-W-§-fpsS 

 \nÀ½nXn 

DZm-lcWw  9.4
  AB = 6 sk.-ao., 40C+ = c, C bnÂ \n¶pw AB bnte-¡pÅ  D¶-Xn-bpsS 

 \ofw  4.2sk.-ao. AfhpIfpff 3ABCD  \nÀ½n-¡pI.

X¶n-«p-Å-Xv  : 3ABCD  bnÂ AB = 6sk.-ao. 40C+ = c. C bnÂ \n¶pw AB bnte-¡pÅ 

  D¶-Xn-bpsS \ofw  4.2sk.-ao.

\nÀ½nXn
(i) AB = 6sk.-ao F¶ Hcp tcJm-JWvUw hc-bv¡pI.

(ii) BAX+  = 40chc-¯-¡-h®w  AX  hc-bv¡pI.

(iii) AY AX= hc-bv¡pI.

(iv)  AB bpsS ew_-Zzn--`m-PIw hc-bv¡pI. AXv AY s\ O bnepw ,  ABsb Mepw tOZn-¡p-¶p.

(v) O tI{µ-am¡n OA hymkmÀ²--¯nÂ hr¯w hc-bv¡pI.

(vi) hr¯JÞw AKB bnÂ tImWfhv  40c DÄs¡mffp¶p.

(vii) ew_-Zzn-`m-PIw MO bnÂ,  MH = 4.2  sk.-ao. hc-¯-¡-h®w H F¶ _nµp AS-bm-f-s¸-Sp-¯p-I.

(viii) AB bv¡p kam-´-c-ambn  CHCl hc-bv¡p-I. CXv hr¯s¯  C, ClF¶nh-bnÂ kÔn-¡p¶p 

(ix) ABCT  ]qÀ¯n-bm-¡pI. CXv Bh-iy-s¸-«- {XntIm-W§fnÂ H¶mIp¶p.

  3 ABCl F¶Xpw Bh-iy-s¸« asämcp {XntImWw BIp-¶p.
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9.3.2  B[m-cw, ioÀj-tIm¬, B[m-c-¯n³ta-epÅ a[yaw F¶nh X¶n-cp-¶mÂ {XntImWw \nÀ½n-¡Â

DZm-l-cWw  9.5

 B[mcw   BC = 5.5sk.-ao. , 60A+ = c, ioÀj-tIm¬ A bnÂ \n¶pÅ a[yaw AM= 4.5 sk.-ao  

AfhpIfpff 3ABCD  \nÀ½n-¡pI.

X¶n-«p-Å-Xv  : 3ABCD  bnÂ  BC = 5.5 sk.-ao. ,   60A+ = c,  a[yaw  AM  = 4.5 sk.-ao. 

 

\nÀ½nXn

(i) BC = 5.5 sk.-ao. \of-¯nÂ Hcp tcJm-JWvUw hc-b-¡pI

(ii) 60CBX+ = c hc-¯-¡-h®w B bneqsS BX  hc-bv¡pI

(iii) BY=BX hc-bv¡pI

(iv) BCbpsS ew_-Zzn-`m-PIw hc-bv¡pI. AXv BY  s\ O bnepw BC sb  M epw  tOZn-¡p-¶p.

(v) O tI{µ-am¡n OB hymkmÀ²-¯nÂ hr¯w hc-bv¡pI. hr¯¯nÂ _nµp K Ipdn¡pI.  

(vi) ZoÀL-hr-¯-JWvUw BKC bnÂ tIm¬ 60cDÄs¡mÅp-¶p.

(vii) M tI{µ-am¡n 4.5 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hr¯-¯n³taÂ hc-bv¡p-I. Cu Nm]w   

 hr¯s¯ A, AlF¶o _nµp-¡-fnÂ tOZn-¡p-¶p. 

(viii) AB, AC tbmPn¸n¡pI.

(ix) ABC3   AsÃ-¦nÂ A BCT l   BWv Bh-iy-s¸« {XntIm-Ww.

GI-tZi Nn{Xw 
A

B 4.5cm

3
.2

c
m

C

60c

4.
5c

m

5.5cm
M

B

A

CD

X

Y

O

K

60c

60c

Al

5.5cm

4.5cm
M

bYmÀ° Nn{Xw
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DZm-l-cWw  9.6

 B[mcw  BC = 4.5sk.-ao. ,  4A 0+ = c, ioÀjw A bnÂ \n¶pw BC bnte-¡pÅ a[yaw                                     

AM =  4.7sk.-ao  AfhpIfpff 3ABCD  \nÀ½n¡pI.  A bnÂ \n¶pw BC bnte-¡pÅ D¶-Xn-bpsS \ofw 

ImWpI.

X¶n-«p-Å-Xv  : 3ABCD  bnÂ BC = 4.5 sk.-ao. , 0A 4+ = c bnÂ \n¶pw BC  bnte-¡pÅ a[yaw 4.7 sk.-ao.                                                                                          
               
              GI-tZi Nn{Xw 

    

\nÀ½nXn

(i) BC = 4.5 sk.-ao F¶ Hcp tcJm-JWvUw hc-bv¡pI.

(ii) 40CBX+ = c hc-¯-¡-h®w BX  hc-bv¡pI.

(iii) BY BX= hc-bv¡pI.

(iv) BCbpsS ew`-Zzn-`m-PIw hc-bv¡pI. AXv BY s\ O bnepw BC sb M epw tOZn-¡p-¶p. 

(v) O tI{µ-am¡n OB hymkmÀ²-¯nÂ hr¯w hc-bv¡pI. hr¯¯nÂ K F¶ _nµp Ipdn¡pI.  
(vi) ZoÀL-hr-¯-JWvUw BKC tImW-fhv 40cDÄs¡m-Åp¶p 
(vii) M tI{µ-am¡n 4.7  sk.-ao. hymkmÀ²-¯nÂ Hcp hr¯ Nm]w hc-bv¡pI. AXv hr¯s¯ A, A’ F¶o

 _nµp¡fnÂ tOZn¡p¶p. 

(viii) AB, AC tbmPn¸n¡pI. 3ABCD AsÃ¦nÂ A BC3 l  BWv Bhiys¸« {XntImWw.

(ix) CB  sb  CZ hsc \o«pI.

(x) AE CZ=  hc-bv¡pI

(xi)  D¶Xn AE bpsS \ofw 3.2 sk.-ao. BIp-¶p.

D

A

B 5cm

5
.3

c
m

C

4.
7c

m

40c

M
4.5cm

C

Y

X

Z

A

B

O

4.7
cm

E

D

3
.2

c
m

4.5cmM

Al

bYmÀ° Nn{Xw

40c

40c

K
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A`ymkw  9.2

1. AB = 5.2 sk.-ao. \of-apÅ tcJm-J-WvU-¯nÂ tIm¬ 48c DÄs¡m-Åp¶ hr¯-JWvUw \nÀ½n-¡p-I.

2. B[mcw PQ = 6 sk.-an., R+  = 60c,v  ioÀjw R Â \n¶pw PQ bnte-¡pÅ D¶Xn 4 sk.-ao. 3PQR 
\nÀ½n-¡pI.

3. PQ = 4 sk.-ao.,  R+  = 60c, R Â \n¶pw PQ bnte-¡pÅ D¶-Xn-bpsS \ofw  4.5 sk.-ao. 3PQRD                
\nÀ½n-¡pI.  

4. BC = 5 sk.-ao., 45A+ = c, A Â \n¶pw BC bnte-¡pÅ a[yaw IqSmsX 4 sk.-ao. 3ABCD \nÀ½n-

¡p-I

5. B[mcw  BC = 5 sk.-ao., 40BAC+ = c, A Â \n¶pw BC bnte-¡pÅ a[yaw 6 sk.-ao. 3ABCD               
\nÀ½n-¡pI. A Â \n¶pÅ D¶-Xn-bpsS \ofw Af-s¶-gp-XpI.

9.4 N{IobNXpÀ`pP¯nsâ \nÀ½nXn

 Hcp NXpÀ`p-P-¯nsâ \mev ioÀj-§fpw Hcp hr¯-]cn[nbnÂ ØnXn sN¿p-

¶p-sh-¦nÂ B NXpÀ`p-Ps¯ N{Iob NXpÀ`pPw F¶p ]d-bp-¶p. Hcp N{Iob 

NXpÀ`p-P-¯nsâ FXnÀtIm-Wp-IÄ kw]q-c-I-§-fm-Wv. AXm-bXv FXnÀtIm-Wp-I-

fpsS XpI 1800. AXn-\mÂ Hcp N{Iob NXpÀ`pPw \nÀ½n-¡p-¶-Xn\v A©v Af-hp-

IÄ¡v ]Icw \mev Af-hp-IÄ aXn-bmIpw. 

 Bh-iy-apÅ Af-hp-IÄ X¶n-cp-¶mÂ N{Iob NXpÀ`pPw ABCD                              \nÀ½n-¡p-¶Xn-\

pÅ ]Sn-I-sf-Ip-dn¨v \ap¡v hni-Z-am¡mw.

(i) GI-tZi Nn{Xw hc-bv¡pI. X¶n-«pÅ Af-hp-IÄ sImÊ  v   
 ABC3 AsÃ-¦nÂ ABD3  hc-bv¡pI

(ii) ABbpsSbpw, BCbpsSbpw ew_Zzn`m-P-I-§Ä                                                                                                                                     

          hc-bv¡pI. Ah- ObnÂ tOZn-¡p-¶p.   

(iii) O tI{µ-am¡n OA  (= OB = OC) hymkmÀ²-¯nÂ  

 ABC3  bv¡v ]cn-hr¯w hc-bv¡pI

(iv) X¶n-«pÅ Af-hp-IÄ D]-tbm-Kn¨v \mem-as¯ ioÀjw D               

 IÊp-]n-Sn¨v AD,CD tbmPn-¸n-¡pI.

(v) ABCD Bh-iy-s¸« N{Iob NXpÀ`pPw BIp-¶p.

 Xmsg X¶n-«pÅ Af-hp-IÄsImÊ v N{Iob NXpÀ`pPw \nÀ½n-¡p¶sX§s\sb¶v t\m¡mw.

 (i) aq¶p hi-§-fpw Hcp hnI-À®hpw (ii) cÊ p hi-§fpw cÊ p hnIÀ®-§fpw (iii) aq¶p hi-

§fpw Hcp tImWpw (iv) cÊ p hi-§fpw cÊ p tImWpIfpw (v) Hcp hi-hpw, aq¶p tImWpIfpw                                            

(vi) cÊp hi-§fpw Hcp tImW--pw, Hcp kam-´c tcJbpw.

 

B

O

A

C

D

O

A

C
D

B
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amXrI I  (Hcp N{Iob NXpÀ`p-P-¯nsâ aq¶p-h-i-§fpw Hcp hnIÀ®hpw X¶n-cp-¶mÂ)

DZm-lm-cWw  9.7

  AB = 6 sk.-ao. , AC = 7 sk.-ao. , BC = 6sk.-ao. , AD = 4.2 sk.-ao. F¶o AfhpIfpff N{Io-b-

N-XpÀ`pPw ABCD \nÀ½n-¡pI

     X¶n-«p-Å-Xv  : N{Io-b-N-XpÀ`pPw ABCD  bnÂ AB = 6  sk.-ao. ,  AC = 7  sk.-ao.

             BC = 6 sk.-ao. , AD = 4.2 sk.-ao.                                               

\nÀ½nXn

(i) Hcp GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdn-bv¡pI  AB = 6 sk.-ao. \of-¯nÂ tcJm-JWvUw                  
hc-bv¡pI.

(ii) A, B tI{µ-am¡n bYm-{Iaw 7 sk.-ao., 6 sk.-ao. hymkmÀ²-¯nÂ hr¯ Nm]-§Ä hc-bv¡pI. Ch C 
bnÂ tOZn-¡p-¶p. AB, AC tbmPn¸n¡pI.

(iii) AB, BCF¶nhbpsS ew_-Zzn-`m-P-I-§Ä hc-bv¡pI. Ah O bnÂ tOZn-¡p-¶p.

(iv) O tI{µ-am¡n OA (= OB = OC) hymkmÀ²-¯nÂ 3ABCD  bv¡v ]cn-hr¯w hc-bv¡pI. 

(v) A tI{µ-am¡n 4.2 sk.ao. hymkmÀ²-¯nÂ hc-bv¡p¶ Nm]w ]cn-hr-¯s¯ D bnÂ tOZn-¡p¶p.

(vi) AD, CD tbmPn-¸n-¡pI.

 ABCD BWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw.

B

D

C

A

O

6 cm

4.
2

cm

7 c
m

6 cm

bYmÀ° Nn{Xw

B

D

C

A

O

6 cm

4.
2

cm 7 c
m

6 cm

GI-tZi Nn{Xw 
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amXrI II  (Hcp N{Io-b-N-XpÀ`pP¯nsâ cÊ v hi-§-fpw, cÊ v hnIÀ®-§fpw X¶n-cp-¶mÂ)

DZm-l-cWw 9.8

 PQ = 4 sk.-ao. , QR = 6 sk.-ao. , PR = 7.5 sk.-ao. , 

 QS = 7 sk.-ao AfhpIfpff N{Io-b-N-XpÀ`pPw PQRS \nÀ½n-¡pI.  

 X¶n-«p-Å-Xv :  N{Io-b-N-XpÀ`pPw  PQRS Â , PQ = 4 sk.-ao. ,  QR = 6 sk.-ao. ,  PR = 7.5 sk.-ao.,  
  QS = 7sk.-ao.                                                        
                    GI-tZi Nn{Xw 

\nÀ½nXn

(i) Hcp GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdnbv¡pI. PQ= 4 sk.-ao. \of-¯nÂ tcJm-JWvUw                  

 hc-bv¡pI.

(ii) P, Q tI{µ-am¡n bYm{Iaw 7.5, 6.5 sk.-ao., hymkmÀ²-apff hr¯ Nm]-§Ä hc¨v Ah tOZn¡p¶              

 _nµphns\ R F¶v Ipdn¡pI. 

(iii) PR, QR tbmPn-¸n-¡pI

(iv) PQ,  QRF¶n-h-bpsS ew_-Zzn-`m-P-I-§Ä ]c-kv]cw O bnÂ tOZn-¡p¶p.

(v) O tI{µ-am¡n OP(=OQ=OR) hymkmÀ²-¯nÂ 3PQRD  \v ]cn-hr¯w hc-bv¡pI.

(vi) Q tI{µ-am¡n 7 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hcbv¡pI. AXv hr¯s¯ S Â tOZn-¡p¶p.

(vii)  PS, RS tbmPn-¸n-¡pI.

(ix) PQRS BWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw.

P

R

S

Q

O

4 cm

6
cm

7.5
 cm

7 cm

bYmÀ° Nn{Xw

P

R

S

Q
4 cm

6
cm

7.5
 cm

7 cm



262 ]¯mw Xcw KWnXw

amXrI III   (Hcp N{Io-b-N-XpÀ`pP¯nsâ aq¶p hi-§fpw Hc p tImWpw X¶n-cp-¶mÂ)

DZm-l-cWw   9.9

 Xmsg X¶n-«pÅ Af-hp-IÄ¡v N{Io-b-N-XpÀ`pPw  ABCD \nÀ½n-¡pI.  AB = 6 sk.-ao., 
 BC = 5.5 sk.-ao., 80ABC+ = c, AD = 4.5 sk.-ao.

X¶n-«p-Å-Xv :  N{Io-b-N-XpÀ`pPw ABCD bnÂ,  AB = 6 sk.-ao., BC = 5.5 sk.-ao., 80ABC+ = c, 

   AD = 4.5sk.-ao.

           GI-tZi Nn{Xw 

\nÀ½nXn

(i) Hcp GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdnbv¡pI AB=6 sk.-ao. \of-¯nÂ tcJm-JWvUw hc-bv¡pI

(ii) 80ABC+ = cABX = 800 hc¯¡hn[w B hgn BX hcbv¡pI.

(iii) B tI{µ-am¡n 5.5 sk.-ao. hymkmÀ²-¯nÂ hc-bv¡p¶ Nm]w BX s\ C bnÂ tO¡n¡p¶p.                 

 AB, AC tbmPn-¸n-¡pI  

(iv) AB, BC F¶n-h-bpsS ew_-Zzn-`m-P-I-§Ä ]c-kv]cw O bnÂ tOZn-¡p¶p.

(v) O tI{µ-am¡n OA(=OB=OC) hymkmÀ²-¯nÂ  3ABC bv¡v ]cn-hr¯w hc-bv¡pI.

(vi) A tI{µ-am¡n 4.5 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hr¯s¯ D Â tOZn-¡p¶p.

(vii)  AD, CD tbmPn-¸n-¡pI.

(viii) ABCD BWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw.

4.
5

cm

A B

C

D

6 cm

5.5
cm

O

X
bYmÀ° Nn{Xw

80c
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5.5 cm
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5 
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B

O

A

C
D

80c
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amXrI IV (Hcp N{Io-b-N-XpÀ`pP¯nsâ cÊp hi-§fpw cÊp  tImWpIfpw X¶n-cp-¶mÂ) 

DZm-l-cWw  9.10

 Xmsg X¶n-«pÅ Af-hp-IÄ¡v N{Io-b-N-XpÀ`pPw  EFGH \nÀ½n-¡pI EF = 5.2 sk.-ao.,   
 5GEF 0+ = c, FG = 6 sk.-ao. , 40EGH+ = c.

X¶n-«p-Å-Xv : N{Io-b-N-XpÀ`pPw EFGH Â,  EF = 5.2 sk.-ao., 5GEF 0+ = c,  FG = 6sk.-ao.,   
  EGH 40o+ = .
  

\nÀ½nXn

(i) GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdn-bv¡pI 
 EF = 5.2 sk.-ao. \of-¯nÂ tcmJm-JWvUw hc-bv¡pI   

(ii) 5FEX 0+ = c hc-¯-¡-h®w E hgn  EXhc-bv¡pI.

(iii) F tI{µ-am¡n 6 sk.-ao. hymkmÀ²-¯nÂ hc-bv¡p¶ Nm]w EX  s\ G Â tOZn-¡p-¶p.  

(iv) FG tbmPn-¸n-¡pI.

(v) EF, FG bpsS ew_-Zzn-`m-P-I-§Ä ]c-kv]cw O bnÂ tOZn-¡p¶p. 

(vi) O tI{µ-am¡n OE (= OF = OG) hymkmÀ²-¯nÂ 3EFG bv¡v Hcp ]cn-hr¯w hc-bv¡pI

(vii) G bnÂ \n¶pw 40EGY+ = c hc-¯-¡-h®w GY hcbv¡pI. 

(viii)   GY]cnhr¯s¯ HÂ tOZn¡p¶p.  EH tbmPn¸n¡pI

 EFGHBWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw.

E F

G

H

5.2 cm

6
cm

O

bYmÀ° Nn{Xw

50c

04 c

X

5.2 cm

6
cm

FE

G

H
04 c

GI-tZi Nn{Xw 

50c

Y
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Z

QP

S

R

4 cm

O

Y

X

100c
04 c

07 c

bYmÀ° Nn{Xw

amXrI V   (Hcp N{Io-b-N-XpÀ`pP¯nsâ Hcp hihpw aq¶p tImWp-Ifpw X¶n-cp¶mÂ)

DZm-l-cWw 9.11

    PQ = 4 sk.-ao., 100 , 40P PQS+ += =c c , 70SQR+ = cAfhpIfpff   

  N{Io-b-N-XpÀ`pPw PQRS \nÀ½n-¡pI.

X¶n-«p-Å-Xv :  N{Io-b-N-XpÀ`pPw  PQRS,  Â PQ = 4 sk.-ao., 100 , 40P PQS+ += =c c , 70SQR+ = c

\nÀ½nXn

(i) GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdn-bv¡pI. 
 PQ=4 sk.-ao. \of-¯nÂ tcmJm-JWvUw hc-bv¡pI.   

(ii) 5FEX 0+ = cQPX = 1000 hc-¯-¡-h®w P hgn PX hc-bv¡pI.

(iii) 5FEX 0+ = cPQY = 400 hc-¯-¡-h®w Q hgn QY hc-bv¡pI. QY, PX s\ S Â tOZn¡p¶p.   

(iv) PQ, PS sâ ew_-Zzn-`m-P-I-§Ä ]c-kv]cw O bnÂ tOZn-¡p¶p. 

(v) O tI{µ-am¡n (OP = OQ = OS) hymkÀ²-¯nÂ 3PQS \v ]cn-hr¯w hc-bv¡pI.

(vi)  5FEX 0+ = cSQZ=700 hc-¯-¡-h®w Q hgn QZ hc-bv¡pI. AXv hr¯s¯ R Â tOZn¡p¶p.

(vii)  RS  tbmPn¸n¡pI.

 PQRS BWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw. 

4 cm QP

S R

O

07 c
04 c

100c

GI-tZi Nn{Xw 
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5.8 cm

4.
2 

cm

O

Y

X

D

BA

C

bYmÀ° Nn{Xw

35c

amXrI VI 

       (Hcp N{Io-b-N-XpÀ`pP¯nsâ cÊp  hi§fpw HcptImWp-w Hcp kam´ctcJbpw X¶ncp¶mÂ-)

DZm-lmcWw  9.12
 N{Io-b-N-XpÀ`pPw ABCD  \nÀ½n-¡pI  AB = 5.8 sk.-ao.,  35ABD+ = c,  AD = 4.2 sk.-ao. ,
  AB || CD.
X¶n-«p-Å-Xv :  N{Io-b-N-XpÀ`pPw ABCD Â,  AB = 5.8 sk.-ao.,  35 ,ABD+ = c  AD = 4.2 sk.-ao. ,  

  AB || CD                                                       

  

\nÀ½nXn

(i) Hcp GI-tZi Nn{Xw hc¨v Af-hp-IÄ Ipdn-bv¡pI.  

 AB = 5.8 sk.-ao. \of-¯nÂ tcJm-JWvUw hc-bv¡pI.

(ii) ABX+  = 35c hc-¯-¡-hn[w B hgn BXhc-bv¡pI.

(iii) A tI{µ-am¡n 4.2 sk.-ao. hymkmÀ²-¯nÂ hc-bv¡p¶ Nm]w BX s\ D Â tOZn-¡p-¶p. 

(iv) AB, AD bpsS ew_-Zzn-`m-P-I-§Ä O bnÂ tOZn-¡p¶p.

(v) O tI{µam¡n (OA = OB = OD)  hymkmÀ²-¯nÂ 3ABDD  ]cn-hr¯w  hc-bv¡pI.

(vi) DY AB<  hc-¯-¡-h®w   DY  hc-bv¡pI.  CXv hr¯s¯ C Â tOZn-¡p¶p 

 BC tbmPn-¸n-¡pI.

(vii)  ABCD BWv Bh-iy-s¸« N{Io-b-N-XpÀ`pPw.  

5.8 cm

4.
2 

cm

BA

CD

35c

GI-tZi Nn{Xw 
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A`ymkw 9.3

1. PQ = 6.5 sk.-ao. , QR = 5.5 sk.-ao. , PR = 7 sk.-ao., PS = 4.5 sk.-ao. F¶o Af-hp-I-fpff 

N{Io-b-N-XpÀ`pPw PQRS \nÀ½n¡pI.

2. AB = 6 sk.-ao. ,  AD = 4.8 sk.-ao. ,  BD = 8 sk.-ao., CD = 5.5 cm. F¶o Af-hp-I-fpff           

N{Io-b-N-XpÀ`pPw ABCD \nÀ½n¡pI

3. PQ = 5.5  sk.-ao. ,  QR = 4.5 sk.-ao. , 45QPR+ = c, PS = 3 sk.-ao. F¶o Af-hp-I-fpff 

N{Io-b-N-XpÀ`pPw PQRS \nÀ½n¡pI

4. AB = 7 sk.-ao. , 80A+ = c, AD = 4.5 sk.-ao. , BC = 5 sk.-ao. F¶o Af-hp-I-fpff                       

N{Io-b-N-XpÀ`pPw ABCD \nÀ½n¡pI

5. KL = 5.5 sk.-ao. ,  KM = 5 sk.-ao. , LM = 4.2 sk.-ao,  LN = 5.3 sk.-ao. F¶o Af-hp-I-fpff 

N{Io-b-N-XpÀ`pPw KLMN \nÀ½n¡pI

6. EF = 7 sk.-ao. , EH = 4.8 sk.-ao. , FH = 6.5 sk.-ao., EG = 6.6 sk.-ao.F¶o Af-hp-I-fpff 

N{Io-b-N-XpÀ`pPw EFGH \nÀ½n¡pI

7. AB = 6 sk.-ao. ,  70ABC+ = c,  BC = 5 sk.-ao., 30ACD+ = c F¶o Af-hp-I-fpff                

N{Io-b-N-XpÀ`pPw ABCD \nÀ½n¡pI

8. PQ = 5 sk.-ao. , QR = 4 sk.-ao. , 35QPR+ = c, 70PRS+ = c F¶o Af-hp-I-fpff                     

N{Io-b-N-XpÀ`pPw PQRS \nÀ½n¡pI

9. AB = 5.5 sk.-ao ,  50ABC+ = c, 60BAC+ = c, 30ACD+ = c F¶o Af-hp-I-fpff                   

N{Io-b-N-XpÀ`pPw ABCD \nÀ½n¡pI

10. AB = 6.5 sk.-ao. , 110ABC+ = c, BC = 5.5 sk.-ao.  , AB || CD F¶o Af-hp-I-fpff                 

N{Io-b-N-XpÀ`pPw ABCD \nÀ½n¡pI

 

\n§Ä¡-dn-bmtam ?

  1901  apXÂ Hmtcm hÀjhpw `uXoI imkv{Xw, ck-X{´w, ico-c-im-kv{Xw, sshZy 
imkv{Xw, kmlnXyw, kam-[m\w F¶o taJ-e-I-fnÂ t\«-§Ä ssIhcn¨hÀ¡v  {]i-kvXn-
bmÀÖn¨ t\m_Â k½m\w  \ÂIn hcp-¶p. kzoU-\nse tÌm¡v tlman-epÅ t\m_Â           

^utÊj³ GÀs¸-Sp-¯n-bn-«pÅ A´m-cmjv{S AhmÀUm-Wv t\m_Â k½m\w. KWnX 
imkv{X-¯n\v t\m_Â k½m-\-an-Ã. 

 \mep hÀj-¯n-sem-cn-¡Â kt½-fn-¡p¶ A´m-cmjv{S KWn-X-imkv{X kwL-¯nsâ 
(International Mathematical Union) kt½-f-\-¯nÂ \mÂ]Xp hb-Ên\p Xmsg-bpÅ               

ctÊm, aqt¶m, \mtem KWnX imkv{X-Ú-·mÀ¡v \ÂIn hcp¶ k½m-\-amWv ^oÂUvkv 
saUÂ. 

         ^oÂUvkv saU-ens\ ]e-t¸mgpw KWnX imkv{X-¯nsâ t\m_Â k½m-\-ambn 

hnti-jn-¸n-¡m-dpÊ v.



\nÀÆ-N\w

10.1  apJ-hpc

 ]e hnh-c-§fpw \evIp¶ Nn{X-§-fmWv {Km^p-IÄ. Xq¡hpw 

hbÊpw ]c-kv]cw _Ô-s¸-«n-cn-¡p-¶-Xp-t]mse cÊ v hyXy-kvX-amb Af-

hp-IÄ X½n-epÅ _Ôs¯ {Km^p-IÄ hyà-am-¡p-¶p. Nne kab§fnÂ 

_oP-K-Wn-Xs¯ Zriy-hÂ¡-cn-¡p-hm³ {]bm-k-am-Wv. {]Xo-Im-ß-I-amb 

{]I-S-\-§Ä¡pw {Km^p-IÄ¡pw CS-bn-epÅ _Ôs¯¡pdn¨ ]T\w 

bYmÀ°-¯nÂ _oPKWnX amXr-Ibv¡v Hcp {]th-i-\-I-hmSw Xpd-¡p-¶p.

      ]cn-K-W-\-bn-epÅ Hcp {]iv\s¯ hnh-cn-¡p-¶-Xn\v kq£v-a-amb 

{Km^v bpà-ambn hc-bv¡p-¶-Xn-\pÅ ]cn-io-e\w hnZymÀ°nIÄ t\SnsbSp-

t¡ÊXm-Wv. {i²m-]qÀÆw hc¨ Hcp {Km^v Hcp {]iv\-¯nsâ PymanXob 

hymJym-\s¯ \nhr¯n sN¿p-¶-tXm-sSm¸w _oP-K-Wn-X-{In-b-bpsS kq£v-a-

Xbv¡v Hcp hnetbdnb ]cn-tim-[-\-bmbpw {]tbm-P-\-s¸-Sp¶p. {Km^nsâ 

^e-§Ä GI-tZi kmZriy¯n\v am{X-amWv D¯aw F¶Xv HcmÄ Hcn-¡epw        

ad-¡m³ ]mSn-Ã. am{X-aÃ {Km^p-IÄ hc-bv¡p-t¼mÄ A\p-]m-X-¯nsâ 

kq£v-a-Xbv¡pw {]m[m-\y-apÊ - v. 

10.2  ZznLm-X-{Km-^p-IÄ

 
   :f A B"  F¶Xv Hcp ^e-\-sa-¶n-cn-¡s«. A bpw 

B bpw  Rsâ D]-K-W-§Ä. FÃm {Ia-tPm-Sn-I-fptSbpw KWw 

, , ( )x y x A y f x; ! =^ h" ,F¶Xns\ f sâ {Km^v F¶v]d-bp-¶p.

 x epÅ Hcp _lp]Z-^-e\s¯- {Km^v aptJ\ kqNn-¸n-¡m-hp-¶-

XmWv. GI-LmX _lp-]Zw ( ) ,y f x ax b a 0!= = + bpsS {Km^v 

Nmbvhv a DÅ Hcp Ncnª tcJ-bm-Wv.

 ZznLm-X-_-lp-]Zw ( ) , 0y f x ax bx c a
2

!= = + +  bpsS 

{Km^v XpSÀ¨-bm-b- t\ÀtcJ AÃm-¯- h{I-am-Wv. CXns\ ]cm-s_mf 

F¶p]d-bp-¶p. 

 Xmsg sImSp-¯n-«pÅ {Km^p-IÄ hnhn[ Xcw _lp-]-Z-§sf 

kqNn-¸n-¡p-¶p.  

 

{Km^pIÄ

sds\ Ukv¡mÀ«kv
(1596-1650)

{^m³kv  

     UkvImÀ«kv Bip-]{Xn InS-

¡-bn-em-bn-cn-¡p-t¼mÄ Hcp ie`w 

Xsâ apdn-bpsS aqe-bnÂ Id§n \S- 

¡p¶Xv IÊ v ImÀ«o-jy³ Xes¯ 

Bkq{XWw sNbvXp.

 \nÀt±-im¦ A£-§-fp-]-

tbm-Kn¨v {Km^p-IÄ Ipdn-¡p-¶-Xn\v 

hgn-sbm-cp-¡nb hntÇ-jI Pyman-

Xnsb At±lw krjvSn-¨p.

 apJ-hpc 

 ZznLm-X-{Km-^p-IÄ

 {]tXyIXcw {Km^p-IÄ

1010
                   I think, therefore I am  

-  Rene Descartes
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( 1)( 2)y x x= + - ,
LmXw 2 DÅ Hcp _lp-]Zw

( 4)( 1)( 2),y x x x= + + -

LmXw  3 DÅ Hcp _lp-]Zw

( 4)( 1)( )( 0.5)y x x x x
14
1 3= + + - -   
LmXw  4 DÅ Hcp _lp-]Zw

x

y

O x

y

O x

y

O

 H³]Xmw ¢mÊnÂ tcJob _lp ]Z-w y = ax + b, a 0!   bpsS {Km^p-IÄ F§s\ hc-bv¡m-sa¶v 
]Tn-¨p. Ct¸mÄ \ap¡v  ( )y f x ax bx c

2
= = + +  [ a , b , c  F¶nh hmkvX-hnI Ønc-§Ä a 0! ] F¶ 

ZznLmX ^e-\§-fpsS {Km^n-te¡v {i² tI{µo-I-cn-¨v AhbpsS kz`mhw hni-Zo-I-cn-¡mw. 

y ax bx c
2

= + +   bpsS {Km^v

   y ax bx c
2

= + +  ]cn-K-Wn¡mw. ]qÀ®-hÀ¤-am-¡Â coXn-bnÂ apI-fn-epÅ ]cn-ta-b 
hywPIs¯ Xmsg ImWp-¶-hn[w Fgp-Xmw. 

  x
a
b

a
y

a
b ac

2
1

4
42 2

+ = + -` cj m

AXm-bXv  
a

y
a

b ac1
4
4 0

2

$+ -c m  (hywPI¯nsâ hÀ¤w Ft¸mgpw [\-amWv )

h{I-¯nsâ (]cms_mf) ioÀj-§Ä   ,V
a
b

a
ac b

2 4
4 2

- -c m

 a > 0 F¦nÂ h{Iw apI-fn-te¡v Xpd-¶n-cn¡p¶p. AXv y = 
a

ac b
4

4 2
-  F¶ tcJ-bntem AXn\v apI-

fntem ØnXn sN¿p-¶p. IqSmsX x = 
a
b
2

-  bv¡v {]Xn-km-ay-am-Wv.

 a < 0 F¦nÂ h{Iw Iotgm«v Xpd-¶n-cn¡p¶p. AXv y = 
a

ac b
4

4 2
-  F¶ tcJ-bntem, Iotgmt«m 

ØnXn-sN-¿p¶p. IqSmsX  x = 
a
b
2

- bv¡pw {]Xn-km-ay-am-Wv.

 Xmsg ImWp¶ ]«n-I-bnÂ ZznLmX hywP-I-§-fpsS Nne DZm-l-c-W-§fpw Ah-bpsS {Km^p-IfpsS 

kz`m-hhpw sImSp-¯n-cn-¡p-¶p.  
{Ia         

kwJy
_lp]Z hywPIw

(y ax bx c
2

= + + )
ioÀjw a bpsS 

NnÓw
h{I-¯nsâ kz`mhw

1 y = 2 x2

a = 2,  b = 0,  c = 0
(0, 0) [\w (i)   apI-fn-tebv¡v Xpd-¶n-cn-¡p¶p

(ii)  y = 0 F¶ tcJ-bntem, AXn\p-ap-I-fntem kvYnXn             
       sN¿p¶p.
(iii) x=0bv¡v, AXm-bXv y A£-¯n\v {]Xn-km-ay-am-Wv.

2 y = –3 x2

a = –3,  b = 0,  c = 0
(0, 0) EWw (i)   Xmtgbv¡v  Xpd-¶n-cn-¡p¶p

(ii)  y = 0 F¶ tcJ-bntem, AXn\p- Xmsgtbm kvYnXn             
       sN¿p¶p.
(iii) x=0bv¡v, AXm-bXv y A£-¯n\v {]Xn-km-ay-am-Wv.

3 y = x x2 32
- -

a = 1, b = –2, c = –3
(1, 
–4)

[\w (i)   apI-fn-tebv¡v Xpd-¶n-cn-¡p¶p
(ii)  y = -4 F¶ tcJ-bntem, AXn\p-ap-I-fntem kvYnXn             
       sN¿p¶p.
(iii) x= 1 \v {]Xn-km-ay-am-Wv.
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ZznLmX kao-I-cWw  y ax bx c
2

= + +  bpsS {Km^v hc-bv¡p¶ hn[w

(i) y ax bx c
2

= + + D]-tbm-Kn¨v  x sâ hyXykvXamb aqey-§Ä sImÊ v y bpsS aqeyw IÊp]nSn¨v  

 ]«nI X¿m-dm-¡p-I.

(ii) A\p-tbm-Py-amb tXmXv sXc-sª-Sp-¡pI x A£-¯n\v D]-tbm-Kn¨ tXmXv y A£-¯nsâ tXmXn\p 
ka-am-I-W-sa-¶n-Ã. tXmXv FSp-¡p-t¼mÄ Gähpw henb {Km^v hc-bv¡m-\pÅ km[y-Xbv¡v ap³K-W\ 

sImSp-t¡Ê - -Xm-Wv. henb {Km^nÂ \n¶pw In«p¶ ^e-§Ä IqSp-XÂ IrXy-am-bn-cn-¡pw.

(iii) _nµp-¡sf {Km^v t]¸-dnÂ AS-bm-f-s¸-Sp-¯p-I. y ax bx c
2

= + + bpsS {Km^nÂ t\ÀtcJI  

 fnÃm¯Xn\mÂ Ahsb Hcp Hgp¡³ h{I-tcJbmÂ (smooth curve) tbmPn¸n¡pI.

DZmlcWw 10.1

  2y x
2

=  sâ {Km^v hcbv¡pI.

\nÀ±mcWw      
 BZyw x \p -3 apXÂ 3 hsc-bpÅ ]qÀ®m-¦-§fpsS aqey§Ä FSp¯v y bpsS aqey§Ä                               

IÊp]nSn¨ v]«nI X¿m-dm-¡pI.

x -3 -2 -1 0 1 2 3

x
2 9 4 1 0 1 4 9

2y x
2

=
18 8 2 0 2 8 18

  (-3, 18), (-2, 8), (-1, 2), (0, 0), (1, 2), (2, 8), (3, 18) F¶o _nµp-¡Ä Ipdn¡p-I.-

 _nµp¡-sf-sbÃmw Hcp Hgp-¡³ h{I-ambn tbmPn-¸n-¡p-I. Ct¸mÄ 2y x
2

= F¶ {Km^v In«p-¶p.

 

Ipdn¸v  

(i) {Km^v  y  A£s¯ kw_-Ôn¨v {]Xn-km-ay-am-Wv. AXm-

bXv  y  A£-¯nsâ CS-Xp-h-i-¯p- h-cp¶ {Km^nsâ 
`mKw, he-Xp-h-i-¯p-h-cp¶ {Km^nsâ `mK-¯nsâ                                    
{]Xn-_nw-_-am-Wv.

(ii) y  bpsS aqey-§Ä EW kwJy AÃm-¯-Xp-sImÊ v {Km^v x 
A£-¯nsâ Xmsg hcp-¶nÃ

-1 0 1-2-3-4-5 2 3 4

-4

-2

(0,0)

2

22

4

24

6

8

10

12

14

16

18

20

(-3, 18)

(-2, 8)

(-1, 2)

(2, 8)

(3, 18)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 2 units

x

y

xl

yl

Nn{Xw. 10.1

O
(1, 2)

2
y

x
2

=
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DZmlcWw 10.2

 3y x
2

=- sâ {Km^v hc-bv¡pI  

\nÀ²mcWw 
 BZyw x \p -3 apXÂ 3 hsc-bpÅ ]qÀ®m-¦-§fpsS aqey§Ä FSp¯v y bpsS aqey§Ä                               

IÊp]nSn¨v ]«nI X¿m-dm-¡pI. 

x –3 –2 –1 0 1 2 3

x
2 9 4 1 0 1 4 9

3y x
2

=- –27 –12 –3 0 –3 –12 –27

(–3, –27),  (–2, –12), (–1, –3),  (0, 0), 
(1,–3), (2, –12), (3, –27)F¶o _nµp-

¡Ä Ipdn¨v Hcp Hgp-¡³ h{I-ambn tbmPn-

¸n-¡pI. Ct¸mÄ 3y x
2

=- F¶ {Km^v 
In«p-¶p.

 

Ipdn¸v    

(i)    EW kwJy-bmbXn\mÂ 3y x
2

=-   
F¶ {Km^v x A£-¯nsâ apIÄ `mK¯v 

hcp-¶n-Ã.

(ii)  {Km^v y A£s¯ kw_-Ôn¨v 

{]Xn-km-ay-am-Wv.

10.2.1   0ax bx c
2
+ + =  F¶ ZznLmX kao-I-c-W-¯n\v {Km^v aptJ\ \nÀ²m-cWw

   BZyw ZznLmX kao-I-c-W-w  y ax bx c
2

= + +  bpsS {Km^v hcbv¡pI. h{ItcJ x A£¯nÂ 

tOZn¨mÂ, h{ItcJbpw x A£hpw kÔn¡p¶ _nµp¡fpsS x \nÀt±im¦§fmWv X¶n«pff 

kaoIcW¯nsâ aqe§Ä.

2 3 4

-6

-3

3

6

(0, 0)

-1 0 1-2-3-4-5

-18

-15

-12

-9

-33

-30

-27

-24

-21

(-2, -12)

(-3, -27) (3, -27)

(2, -12)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 3 units

x

y

xl

yl

Nn{Xw.10.2

(–1,–3) (1,–3)

3
y

x
2

=
-
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DZmlcWw 10.3

  2 3 0x x
2
- - =  F¶ {Km^v hc¨v \nÀ²m-cWw sN¿pI 

\nÀ²mcWw    
  y  = 2 3x x

2
- -  sâ {Km^v hcbv¡mw

 x \p -3 apXÂ 4 hsc-bpÅ ]qÀ®m-¦-§fpsS aqey§Ä FSp¯v y bpsS aqey§Ä IÊp]nSn¨v 

]«nI X¿m-dm-¡pI. 

x –3 –2 –1 0 1 2 3 4

   x2  9  4   1   0   1   4   9 16

x2-  6  4   2   0 –2 –4 –6 –8
–3 –3 –3 –3 –3 –3 –3 –3 –3
y 12   5   0 –3 –4 –3   0   5

         (–3, 12), (–2, 5), (–1, 0), (0, –3), 

(1, –4), (2, –3), (3, 0), (4, 5)F¶o _nµp-

¡Ä {Km^v joänÂ AS-bm-fs¸Sp¯n, Hcp Hgp-

¡³ h{I-ambn tbmPn-¸n-¡pI.

     Cu h{I-w x A£s¯ (–1, 0), (3, 0)

F¶o _nµp-¡-fnÂ tOZn-¡p-¶p.          

Cu _nµp-¡-fpsS x \nÀt±-im-¦-§Ä –1,3 
BWv.

  \nÀ²m-c-W-KWw = {–1, 3}.

 

(i)   x A£-¯nÂ FÃm-bvt¸mgpw y = 0 
Bbn-cn¡pw 

(ii)   y bpsS aqey-§Ä [\-kw-Jy-Ifpw 

EW-kw-Jy-Ifpw BIp-¶p. AXn-                       

\mÂ h{Iw x A£-¯nsâ apI-

fnepw Xmsgbpw ØnXn-sN-¿p-¶p. 

(iii) x= 1 Bbn-cn-¡p-t¼mÄ h{Iw {]Xn-km-

ay-amWv. CXv y A£-¯n\p {]Xn-km-

ay-aÃ. 

(-3, 12)

3 4

(2, -3)

(3, 0)

(4, 5)(-2, 5)

-4-5

-4

-1-2-3

-2

(-1, 0)

0 1 2

(0, -3)

(1, -4)

22

14

16

18

20

6

8

10

12

4

2

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 2 units

O

y

xl

yl

x

Nn{Xw. 10.3

y  =
 

2
3

x
x

2 -
-

{i²n-t¡Êh
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-1 0 1 2 3 4 5

2

-2

-8

4

6

8

10

12

14

16

18

20

(3, 15)

(-3, 9)

(2, 4)

-6

-4

(-1, -5)

(0, -6)

(1, -3)

-2-3-4-5

(-2, 0) (1.5, 0)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 2 units

xl

y

yl

O x

Nn{Xw. 10.4

2
6

y
x

x
2

=
+

-

DZmlcWw 10.4

  2 6 0x x
2
+ - =  F¶ {Km^v hc¨v \nÀ²m-cWw sN¿pI

\nÀ²mcWw  
  x= –3 apXÂ 3 hsc-bpÅ aqey-§Ä FSp¯v kam-\-amb 2 6y x x

2
= + -  sâ aqey-§Ä IÊ p-]n-Sn¨v 

]«nI X¿m-dm-¡p-I.

 x –3 –2 –1   0   1 2 3

  x
2   9  4   1   0   1 4 9

2x
2 18  8   2  0   2 8 18

  x –3 –2 –1  0   1 2 3
–6 –6 –6 –6 –6 –6 –6 –6
 y  9   0 –5 –6 –3 4 15

 (–3, 9), (–2, 0),  (–1, –5), (0, –6), 

(1, –3), (2, 4), (3, 15)F¶o _nµp-¡Ä {Km^v 

joänÂ AS-bm-fs¸Sp¯n, Hcp Hgp-¡³ h{I-

ambn tbmPn-¸n-¡pI

 Ct¸mÄ 2 6y x x
2

= + - sâ {Km^v 

In«p¶p. 

 h{Iw x A£s¯  (–2 , 0) (1.5 , 0)

F¶o _nµp-¡-fnÂ -tO-Zn-¡p¶p. Cu _nµp-¡-

fpsS x \nÀt±-im-¦-§Ä -2, 1.5BIp¶p

        AXn\mÂ, \nÀ²m-cW KWw ={–2,1.5}.

 

 2 6y x x
2

= + -  = 0 sb {Km^v aptJ\ Xmsg 

]d-bp-¶-hn-[-¯n³ \nÀ²m-cWw sN¿mw

   (i)  y x2
2

=  sâ {Km^v hc-bv¡pI

  (ii) y x6= -  sâ {Km^v hc-bv¡pI

 (iii) cÊp{Km^pIfpw {]Xn-tO-Zn-¡p¶
 _nµp-¡fpsS x \nÀt±im¦§fpsS
 aqey§fmWv 2 6x x 0

2
+ - = sâ                            

 \nÀ²m-c-Ww.

{i²n-t¡Êh
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DZmlcWw 10.5
 2y x

2
=  sâ {Km^v hc¨v  2 6 0x x

2
+ - = F¶ kao-I-cWw \nÀ²m-cWw sN¿pI.

\nÀ²mcWw  

  2y x
2

= F¶Xnsâ {Km^v hcbv¡mw. 2y x
2

= sâ ]«nI X¿m-dm-¡p-I. 

x –3 –2 –1 0 1 2 3
x2 9 4 1 0 1 4 9

2y x2
= 18 8 2 0 2 8 18

(–3, 18), (–2, 8), (–1,2), (0, 0),                         

(1, 2), (2, 8), (3, 18)F¶o _nµp-¡Ä {Km^nÂ             

AS-bm-f-s¸-Sp-¯p-I. 

 _nµp-¡sf Hcp Hgp-¡³ h{Iambn 

tbmPn-¸n-¡pI.

 2 6 0x x
2
+ - =  bpsS aqey§Ä ImWp-¶-

Xn\v y  = 2x
2 ,  2 6x x

2
+ -  = 0 F¶o 

kao-I-c-W-§sf \nÀ²m-cWw sNt¿Ê -Xm-Wv.

Ct¸mÄ  2 6 0x x
2
+ - = .

     (     y  + x – 6 =  0 ,   y  = 2x
2  Bb-Xn-\mÂ

     y = – x + 6   

2 6 0x x
2
+ - =    F¶ kao-I-c-W-¯nsâ 

aqe-§Ä y  = 2x
2 , y = – x + 6 F¶o kao-

I-c-W-§-fpsS {]Xn-tO-Z-_n-µp-¡-fpsS x \nÀt±-       

im-¦-§-fmWv. 

t\ÀtcJ y  = x 6- +  \v ]«nI X¿m-dm¡mw

x –1 0 1 2

y  = x 6- + 7 6 5 4

 _nµp-¡sf tbmPn-¸n¨v t\Àtc-J- h-c-bv¡pI.

t\Àtc-J-bp-sSbpw h{I-¯nsâbpw {]Xn-tO-Z-_n-µp-¡Ä (–2 , 8),(1.5 , 4.5) BIp-¶p. Ah-bpsS x \nÀt±-

im-¦-§Ä –2,1.5 BWv. 

  2 6x x
2
+ -  = 0 sâ \nÀ²m-c-W-K-Ww ={ –2 , 1.5}

22

4

24

6

12

14

16

18

20

(-3, 18)

(-1, 7)

(3, 18)

(0
,
6
)

(2, 4)

-1 0 1-2-3-4-5 2 3 4

-4

-2
(0

, 0
)

(1, 2)

(-1
,
2
) 2

8

10

(-2, 8) (2, 8)

1.5

(1
,
5
)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 2 units

xl O

y

x

Nn{Xw. 10.5

y
x

2
2

=

y = – x + 6

yl
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DZmlcWw 10.6
  3 2y x x

2
= + +  sâ {Km^v hc¨v x x2 42

+ +  = 0 F¶ kao -I -cWw  \nÀ²mcWw   
 sN¿pI. 

\nÀ²mcWw 
 BZyw \ap¡v  3 2y x x

2
= + +  sâ ]«nI X¿m -dm -¡pI

x –4 –3 –2 –1 0 1 2 3

x
2 16 9 4 1 0 1 4 9

3x –12 –9 –6 –3 0 3 6 9
2 2 2 2 2 2 2 2 2
y 6 2 0 0 2 6 12 20

 

 (–4, 6), (–3, 2), (–2, 0), (–1, 0), (0, 2), 
(1, 6), (2, 12) ,(3, 20) F¶o _nµp -¡Ä 

AS-bm -f -s¸-Sp -¯pI. 

 _nµp -¡sf Hcp Hgp -¡³ h{I-

ambn tbmPn -¸n -¡pI 3 2y x x
2

= + +
sâ {Km^v In«p -¶p.

Ct¸mÄ,  2 4x x
2
+ +  =0

   (  3 2x x
2
+ + – x +2 = 0

   (  y  = x 2-      a  y  = 3 2x x
2
+ +

 2 4x x
2
+ +  =0  sâ aqey§Ä

y  = x 2-  ,  y  = 3 2x x
2
+ +  F¶o 

{Km^p -I -fpsS {]Xn -tO-Z -_n -µp -¡-fnÂ  

\n¶pw In«p -¶p.

 BZyw \ap¡v  y  = x 2-  sâ 

{Km^v hcbv¡mw. Ct¸mÄ y  = x 2- sâ 

]«nI X¿m -dm -¡pI. 

x –2 0 1 2

y = x 2- –4 –2 –1 0

   y= x 2- F¶  t\ÀtcJ    y  = 3 2x x
2
+ +  

F¶ h{Is¯ {]Xn -tO-Zn -¡p -¶n -Ã.                                                                

AXp -sImÊ v  2 4x x
2
+ +  =0\v    hmkvX-

hnI aqe-§Ä CÃ. 

2

-6

-4

-2

22

4

24

6

8

10

12

14

16

18

20

(-2, -4)

(0, -2)

-1-2-3-4-5

(-2, 0) (-1, 0)

(-3, 2)

(-4, 6)

0 1 2 3 4 5

(0, 2)

(1, -1)

(2, 0)

(2, 12)

(3, 20)

(1, 6)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 2 units

xl O

yl

y

x

y
x

x
3

2

2
=

+
+

y  = x –2

Nn{Xw. 10.6
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A`ymkw 10.1

1. Xmsg sImSp -¯n -«p -Å- ^e\§fpsS {Km^v hc-bv¡pI.

 (i) 3y x
2

=    

 (ii) 4y x
2

=-   

 (iii) y x x2 4= + +^ ^h h 

 (iv) 2 3y x x
2

= - +

2. Xmsg- sIm -Sp -¯n -«pÅ kao -I -c -W§sf {Km^v aptJ\ \nÀ²m -cWw sN¿p -I.

 (i) 4 0x
2
- =    

 (ii) 3 10 0x x
2
- - =

 (iii) x x5 1 0- - =^ ^h h   

 (iv) x x2 1 3 0+ - =^ ^h h

3. y x
2

=  sâ {Km^v hc¨v 4 5 0x x
2
- - = F¶ kao -I -cWw \nÀ²m -cWw sN¿p -I.

4. 2 3y x x
2

= + -   sâ {Km^v hc¨v  6 0x x
2
- - =  F¶ kao -I -cW¯nsâ aqe-§Ä ImWpI

5. 2 6y x x
2

= + -   sâ {Km^v hc¨v  2 10 0x x
2
+ - = F¶ kao -I -cWw \nÀ²m -cWw sN¿p -I.

6. 8y x x
2

= - -   sâ {Km^v hc¨v 2 15 0x x
2
- - = F¶ kao -I -cW¯nsâ aqe-§Ä ImWpI

7. 12y x x
2

= + -   sâ {Km^v hc¨v  2 2 0x x
2
+ + = F¶ kao -I -cWw \nÀ²m -cWw sN¿p -I.

10.3 Nne {]tXyIXcw {Km^p-IÄ

 Cu hn`m -K -¯nÂ

  (i)  kam -\p -]m -X - -amäw   (ii)  hn]-co -Xm -\p -]m -X -amäw     

  F¶o cÊ p Xc -§fpsS {Km^p -IÄ hc-b v¡p -¶Xv F§-s\-sb¶v ]Tn¡mw 
 y, x t\mS v  t\À A\p-]m -X -¯n -em -sW-¦nÂ, y = kx (k Nne [\-kw -Jy -IÄ) BIp¶p. 
ChnsS Nc-§Ä kam -\p -]m -X -¯n -em -sW¶v ]d -bmw. {Km^v Hcp t\Àtc -J -bm -Ip -¶p.

 y, xt\mS v  hn]-coX A\p-]m -X -¯n -em -sW-¦nÂ, y = 
x
k   (k Nne [\-kw -Jy -IÄ)BIp¶p.  

ChnsS Nc-§Ä hn]-co -Xm -\p -]m -X -am -ä -¯n -em -sW¶v ]d -bmw. CXnsâ {Km^v Hcp h{I-tc -JbmWv. 
CXv ZoÀL-N-Xpc ssl¸Às_mf F¶v Adnbs¸Sp¶p. (ZoÀL-N-Xpc ssl¸Às_m-f -bpsS ka-
hmIyw ., 0xy k k >=  BIp-¶p.)

DZmlcWw 10.7

Xmsg ]d-bp¶ ]«n-Ibv¡v {Km^v hc¨v GXp-Xcw amä-amWv DÄs¡mÊ - n -cn-¡p-¶Xv F¶p IÊ p-]n-Sn-¡p-I. 
amä¯nsâ A\p]mX ØncX ImWpI.

x 2 3 5 8 10
y 8 12 20 32 40

  x  = 4 BIp-t¼mÄ ybpsS aqeyw ImWpI.
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\nÀ²mcWw

 ]«n-I-bnÂ \n¶pw x  IqSp-t¼mÄ  y  Dw IqSp-¶-Xm-bn- Im-Wmw. AXp-sImÊ  v CXv kam-\p-]m-X-am-ä              

-¯n-em-Wv.   
 y 3  k  F¶n-cn¡s«.

 AXn\mÂ,  y  = kx  
 (  

x
y  = k  CXnÂ k  A\p-]m-X-Ø-ncX 

X¶n-«pÅ ]«n-I-bnÂ \n¶pw.

         .k
2
8

3
12

10
40g= = = =   k 4` =

  y x4=  F¶ _Ôw Hcp t\Àtc-J-bpsS 

{Km^v BWv.

   (2, 8), (3, 12), (5, 20), (8, 32) , (10, 40) 

F¶o _nµp-¡Ä AS-bm-f-s¸-Sp¯n tbmPn-¸n-¡p-

t¼mÄ t\Àtc-J -In-«p-¶p.

 x=4 BIp-t¼mÄ y = 4x =16  F¶Xv  

hyà-am-Wv.

DZmlcWw  10.8

 Hcp ssk¡nÄ bm{X-¡m-c³ AbnÂ \n¶pw Bbnte¡v Hcp hgn-bn-eqsS \nÝn-X-th-K-X-bnÂ hyXykvX 

Znh-k-§-fnÂ k©-cn-¨p. Xmsg sImSp-¯n-«pÅ ]«nI At±-l-¯nsâ k©m-c-th-K-X-bpw, AXn-s\-Sp¯             

ka-bhpw kqNn-¸n-¡p--¶p.  

thKX (In.an./aWn-¡qÀ)

x
2 4 6 10 12

kabw aWn-¡qÀ

y
60 30 20 12 10

thKX þ kabw {Km^v hc¨v AXp-]-tbm-Kn¨v 
  (i)  At±lw aWn-¡qdnÂ 5 In.ao. thK-X-bnÂ k©cn-¨mÂ Bhiyamb kabw ImWpI.

 (ii)  At±lw \nÝnX Zqcw k©-cn-¡m³ 40 aWn-¡qÀ FSp-¯p-sh-¦nÂ, thK-X -Im-WpI.

\nÀ²mcWw 
 ]«n-I-bnÂ \n¶v x IqSp-t¼mÄ y Ipd-bp-¶-Xm-bn-Im-Wmw. C¯cw amäs¯ hn]-co-Xm-\p]m-X-amäw F¶p 

]d-bp-¶p.  AXn\mÂ  xy = k BIp¶p.  

 ChnsS  xy = 120.

    y = 
x

120 .

7 9654321 10 11 120 8

15

10

5

20

25

30

35

40

45

50

16

(2, 8)

(3, 12)

(5, 20)

(8, 32)

(10, 40)

Scale
x-axis 1cm = 1 unit
y-axis 1cm = 5 units

x

y

O

y =
 4x
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 (2 , 60), (4 , 30), (6 , 20),              
(10 , 12) ,(12 ,10) F¶o _nµp-¡sf AS-

bm-f-s¸-Sp¯n Hcp Hgp-¡³ h{I-ambn tbmPn-

¸n-¡pI. 

{Km^nÂ \n¶pw

(i)  a-Wn-¡qdnÂ 5- In.-ao. thK-X-bnÂ k©-

cn-¨mÂ Bhiyamb kabw 24 aWn-¡qÀ 

BIp¶p.

(ii) k©-cn-¡m³ 40 aWn-¡qÀ FSp-¯-

t¸mÄ k©m-c-th-KX 3 In.-ao. / aWn-¡qÀ 

BIp-¶p.

 DZmlcWw 10.9
 Hcp _m¦v apXnÀ¶ ]uc³am-cpsS \nt£-]-§Ä¡v 10% km[m-cW ]eni \ÂIp-¶p.                                             

\nt£-]-¯p-Ibpw Hcp hÀj-]-en-ibpw X½n-epÅ _Ô-¯nsâ {Km^v hc¨v 

 (i)  ̀650 \nt£-]n-¨mÂ ]eni

 (ii)   ̀45 ]eni In«p-¶-Xn\v \nt£-]-XpI F¶nh ImWp-I. 

\nÀ²mcWw 
 Xmsg ]d-bp¶ ]«nI X¿m-dm¡mw.

 \nt£]w  `    x 100 200 300 400 500 600 700

]eni  `  y 10 20 30 40 50 60 70

 y x
10
1=  F¶Xv hyà-am-Wv. IqSmsX {Km^v Hcp 

t\Àtc-J-bm-Wv. ]«n-I-bnÂ sImSp-¯n-«pÅ _nµp-¡Ä 

AS-bm-f-s¸-Sp¯n {Km^v hc-bv¡pI {Km^nÂ \n¶pw 

\ap¡v ImWm³ Ign-bp-¶Xv.

(i)    `650\nt£-]n-¡p-t¼mÄ ]eni `65   
 BIp¶p.

(ii)   ]eni  ̀45 In«p-t¼mÄ \nt£-]-XpI               
 ̀450 BIp¶p.

13 140

(12, 10)

30

20

10

40

50

60

70

80

24

7 98

(2, 60)

(6, 20)

10 11 12

(10, 12)

6543

(4, 30)

1 2

(3, 40)

(5, 24)

x

Scale
x-axis 1cm = 1 km
y-axis 1cm = 10 hrs

y

O
xy = 120
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A`ymkw 10.2

1. Hcp _kv aWn-¡q-dnÂ 40 In.-ao. thK-X-bnÂ k©cn¡p¶p. Zqc-k-abkq{Xw FgpXn AXnsâ {Km^v 

hc-bv¡pI. CXv D]-tbm-Kn¨v 3 aWn-¡qdnÂ bm{X sN¿p¶ Zqcw ImWpI.

 2. Xmsg-sIm-Sp-¯n-cn-¡p¶ ]«n-I-bnÂ, hm§nb t\m«p-_p-¡p-I-fpsS F®hpw hnebpw sImSp-¯n-cn-¡p-¶p.

t\«v_p-¡nsâ F®w x 2 4 6 8 10 12

hne ` y 30 60 90 120 150 180

  {Km^v hc¨v AXnÂ \n¶pw   (i)  7 t\m«v _p¡nsâ hne ImWpI.
             (ii)  ` 165\v F{X t\m«p-_p-¡p-IÄ hm§mw.

3. 
ka-N-Xp-c-¯nsâ 

hiw sk.-ao. x
1 3 5 7 8

hnkvXoÀ®w sk.-ao. y 2 6 10 14 16

 apI-fnÂ sImSp-¯n-«pÅ ]«n-Ibv¡v {Km^v hc¨v AXnÂ \n¶v 

 (i)   x = 4  F¦nÂ y bpsS aqeyw ?  (ii) y = 12 F¦nÂ x sâ aqeyw ImWpI?
4. 1 enäÀ ]mensâ hne  ` 25 BWv. ]mensâ Af-hn\pw hnebv¡pw X½n-epÅ _Ô-¯nsâ {Km^v 

hc¨v Xmsg ]d-bp-¶h IÊp-]n-Sn-¡pI.

   (i)  B\p-]m-Xn-I ØncX.
   (ii) 3 enäÀ ]mensâ hne.
5. xy  = 20, x , y  > 0 F¶-Xnsâ {Km^v hc-bv¡pI. AXp-]-tbm-Kn¨v  x 5=  BIp-t¼mÄ ysâ 

aqeyhpw  y 10=  BIp-t¼mÄ,  x  sâ aqeyhpw ImWpI. 

 6. 
sXmg n -e m - f n -I - f psS 

F®w x 3 4 6 8 9 16

Znh-k-§fpsS F®w y 96 72 48 36 32 18

 apI-fnÂ sImSp-¯n-«p-Å ]«n-I-bnse Af-hp-IÄ¡v {Km^v hc-bv¡p-I. AXp-]-tbm-Kn¨v 12                  

sXmgn-em-fn-IÄ¡v tPmen ]qÀ¯nbm-¡m³ Bh-iy-amb Znh-k-§-fpsS F®w ImWpI.

  

1. KWnX imkv{X-¯nÂ Hcp tNmZy Bhn-jv¡-c-W-¯nsâ Ie AXnsâ \nÀ²m-c-W¯n-s\
 ¡mÄ DbÀ¶-Xm-Wv þ tPmÀPv tIâÀ
2.  asäÃm imkv{X-§-sf-¡mÄ KWn-X-im-kv{X-¯n\v {]tXyI BZ-chv In«p-¶-Xn\v ImcWw
 AXnsâ \nb-a-§Ä Ak-¶n-KvZhpw XÀ¡-a-ä-Xp-am-Wv. F¶mÂ aäv imkv{X-§Ä Hcp         

 ]cn-[n-hsc hmZn-¡-¯-¡Xpw ]pXp-Xmbn IÊ p-]n-Sn-¡p¶ hkvXp-X-I-fmÂ ]pd-´-Å
 -s¸-Sm-\pÅ A]-I-S-km-[yX DÅ-h-bm-Wv þ BÂ_À«v sF³Ìo³

{i²mÀlamb D²cWnIÄ
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11.1  apJhpc 
 t{ImIvkvS¬, IuU³ F¶nhcpsS A`n{]mb¯nÂ kmwJynIs¯ 

kwJym]camb hnhc§fpsS tiJcWw, AhXcWw, hniIe\w, 

hymJym\w F¶v \nÀÆNn¨ncn¡p¶p. kmwJynI imkv{Xw KWnX¯nsâ 

AXy´mt]£nXamb Hcp imJbmsW¶v s{]m^. BÀ.F.^njÀ      

A`n{]mbs¸Sp¶p. IqSmsX KWnX imkv{Xs¯ \nco£W hnhc§fnÂ 

{]tbmKn¡msa¶v At±lw A`n{]mbs¸«p.   s{]m^kÀ. slmtdÂ 

sk{InÌv kmwJynIs¯ NphsS sImSp¯n«pÅ hn[¯nÂ \nÀÆNn¨p.

 tlmtdkv skIvdnÌv kmJynIs¯ Xmsg ]dbp¶ coXnbnÂ              

\nÀÆNn¡p¶p. kmJynIw F¶Xv ]ehn[ ImcW§fmÂ \nÝnX 

AfhnÂ _m[n¡s¸« hnhc§fpsS tiJcWamWv. Cu hnhc§Ä 

kwJyIÄ sImÊ v tcJs¸Sp¯n, {Ias¸Sp¯n AsÃ¦nÂ IrXyambn                                           

\nÀ®bn¨v  t\ct¯ Xocpam\n¡s¸« e£y¯n\mbn Ahsb {Iaambn 

tiJcn¡p¶Xpw Ahbv¡nSbnepff _Ô§sf kqNn¸n¡p¶XpamWv 

kmwJynIw.  

 sP.F^v. _tdm¬ {]]© ]mWvUnXy¯nsâ aqeXXzw F¶          

]pkvXI¯nemWv BZyambn kmwJynIw F¶ ]Zw D]tbmKn¨Xv. 

B[p\nI Ime§fnÂ, kmwJynIw hnhctiJcWw AhbpsS ]«nIm 

cq]¯nepw Nn{Xcq]¯nepapÅ AhXcWw F¶nh am{Xambncp¶nÃ.                  

kkq£vaw \nco£n¨ hnhc§fnÂ \n¶v A\nÝnX kµÀ`§fnÂ 

FÃm {]iv\§Ä¡pw ]cnlmcw ImWp¶Xpw, A\pam\n¡p¶Xpamb 

imkv{Xob XXz§Ä \ndª imJbmbn CXv ]cnKWn¡p¶p.

 tI{µ {]hWXbpsS AfhpIfmb am[yw, aoUnb³, tamUv 

F¶nhsb¡pdn¨v \mw ap¼v ]Tn¨n«pÊ v. hnXcW¯nsâ tI{µ ̀ mK¯pÅ 

\nco£W§sf GIoIcn¡p¶ Bibw Ah \ap¡v \ÂIp¶p. 
hnXcW¯nsâ apgph³ Bibhpw tI{µ {]hWXbpsS AfhpIÄ¡v 

\ÂIm³ Ignbp¶nÃ.

DZmlcWambn, NphsS sImSp¯n«pÅ cÊ v hyXykvX t{iWnIsf                       

]cnKWn¡pI.

 1.  82,74,89,95
 2. 120,62,28,130 cÊ v hnXcW§Ä¡pw Htc am[yw 85 

BWv.  BZyt¯XnÂ kwJyIÄ am[yw 85þt\mSv ASp¯mWv. F¶mÂ                       

cÊ mas¯ t{iWnbnÂ kwJyIÄ am[y¯nÂ \n¶pw hfsc AIsebmWv. 

AXn\mÂ tI{µ {]hWXbpsS AfhpIÄ \s½ icnbmb \nKa\¯nÂ 

kmwJynIw
It is easy to lie with statistics.  It is hard to tell the truth without it

-Andrejs Dunkels

ImÄ ]ntbgvk¬

(1857-1936)

Cw¥Ê v

   {_n«ojv ØnXn hnhc 

imkv{XÚ\mb  ImÄ ]ntbgvk¬ 

B[p\nI ØnXn hnhc imkv{X 

taJebpsS apJy Øm]I\mWv. 

At±lw KWnX imkv{X ØnXn hnhc 

IW¡nsâ hyhØnXn ZrVoIcn¨p.

 At±lw ̀ uXn I imkv{X¯nÂ 

\n¶pw ISw FSp¯ Ne\§Ä F¶ 

Bibs¯ ]cnNbs¸Sp¯n.  ]nÂ 

¡me¯v sF³Ìo\ntâbpw aäp imkv{X 

Ú³amcptSbpw  kn²m´§fpsS 

`mKambn amdnb [mcmfw {]tab§Ä At±l 

¯nsâ ]pkvXIamb ‘ The  Grammar of  
Science’ Â AS§nbncn¡p¶p.

 apJhpc

 hyXnbm\ hym]vXnbpsS AfhpIÄ

  ]cnkcw

  hyXnbm\w

 	{]amW hnNe\w 

 hyXnbm\ KpWm¦w

1111
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F¯n¡p¶nÃ. am[y¯n\p Npäpw hnhc§Ä F{X am{Xw hym]n¨ncn¡p¶p F¶v kqNn¸n¡p¶ Afhv \ap¡v 

BhiyamWv. 

11.2 hyXnbm\ hym]vXnbpsS AfhpIÄ

 hnhc§fpsS hnXcWw F´v am{Xw hym]n¨ncn¡p¶p F¶Xns\¡pdn¨pÅ Bibw, hyXnbm\                   

hym]vXnbpsS AfhpIÄ Xcp¶p. ]cnkcw (R), NXpÀ°I hnNe\w  (Q.D), am[y hnNe\w (M.D),                    
{]amW hnNe\w (S.D) F¶nh hyXnbm\ hym]vXnbpsS AfhpIfmWv. AhbnÂ NneXv \ap¡v hniZambn               

]Tn¡mw.

11.2.1  ]cnkcw

 hyXnbm\ hym]vXnIfnÂ Gähpw efnXamb AfhmWv ]cnkcw. Hcp Iq«w {]m]vXm¦§fnÂ Gähpw 

hepXpw Gähpw sNdpXpw X½nepÅ hyXymkamWv ]cnkcw.

      ̀ ]cnkcw    = Gähpw henb aqeyw -  Gähpw sNdnb aqeyw  

                     = L-S.

 ]cnkc¯nsâ KpWm¦w  =   
L S
L S
+
-

DZmlcWw 11.1
 43, 24, 38, 56, 22, 39, 45 F¶o hnhc§fpsS ]ckchpw ]cnkc¯nsâ KpWm¦hpw ImWpI.

\nÀ²mcWw X¶n«pÅ hnhc§sf BtcmlW {Ia¯nÂ {IaoIcn¡pI. 
  22, 24, 38, 39, 43, 45, 56.
 X¶n«pÅ hnhc§fnÂ \n¶v, Gähpw henb aqeyw L = 56, Gähpw sNdnb aqeyw S = 22.

  `  ]cnkcw = L-S
    = 56-22 = 34

      ]cnkc¯nsâ KpWm¦w  = 
L S
L S
+
-

    = 
56 22
56 22

+
-   =  

78
34   =  0.436.

DZmlcWw 11.2

 Hcp ¢mÊnse 13 hnZymÀ°nIfpsS Xq¡w (In.{KmanÂ) 42.5, 47.5, 48.6, 50.5, 49, 46.2, 49.8, 
45.8, 43.2, 48, 44.7, 46.9, 42.4. BWv. AhbpsS ]cnkchpw ]cnkc¯nsâ KpWm¦hpw ImWpI.

\nÀ²mcWw X¶n«pÅ hnhc§sf BtcmlW{Ia¯nÂ {IaoIcn¡pI. 
 42.4,   42.5,   43.2,   44.7,   45.8,   46.2,   46.9,   47.5,   48,   48.6,   49,   49.8,   50.5

 X¶n«pÅ hnhc§fnÂ \n¶v, Gähpw henb aqeyw  L= 50.5 Gähpw sNdnb aqeyw  S = 42.4

   ]cnkcw = L-S 

    = 50.5-42.4 = 8.1

      ]cnkc¯nsâ KpWm¦w     = 
. .
. .

L S
L S

50 5 42 4
50 5 42 4

+
- =

+
- = 

.
.

92 9
8 1

    = 0.087. 
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Ipdn¸v

DZmlcWw 11.3
 hnhc§fpsS tiJcW¯nse Gähpw henb aqeyw 7.44. ]cnkcw 2.26, F¦nÂ B tiJcW¯nse 
Gähpw sNdnb aqeyw ImWpI.

\nÀ²mcWw ]cnkcw  =  Gähpw henb aqeyw -  Gähpw sNdnb aqeyw

             (   7.44 -  Gähpw sNdnb aqeyw = 2.26
 `    Gähpw sNdnb aqeyw =  7.44-2.26  =  5.18.
11.2.2  {]amW hnNe\w

 hyXnbm\ hym]vXnbpsS Afhv ImWp¶Xn\v, hnhc§fpsS Hmtcm aqey¯nÂ \n¶pw am[ys¯ Ipd¨v 

hÀ¤w IÊ vv, hÀ¤§fpsS icmicn ImtWÊXmWv.  Cu hyXnbm\ hym]vXnbpsS Afhns\ hyXnbm\ hÀ¤ icmicn 

F¶pw AXnsâ [\hÀ¤aqes¯ {]amW hnNe\w F¶pw ]dbp¶p. hyXnbm\ hÀ¤ icmicn FÃmbvt¸mgpw 

[\amWv.

 KmÊv (Gauss) D]tbmKn¨ ‘am[y]niIv ’ (Mean error) F¶ ]Z¯n\p ]Icw 1894þÂ                                     

ImÄ]ntbgvk¬ {]amW hnNe\w F¶ ]Zw D]tbmKn¨p.

 hnhc§fpsS AtX am{XIfnÂ {]amW hnNe\hpw kqNn¸n¡p¶p. AXv am[y¯nÂ \n¶pw F{X 

hyXnbm\¯nemsW¶v {]ISamWv. Ipdª {]amWhnNe\w hnhc§Ä am[yt¯mSv hfsc ASp¯msW¶v 

kqNn¸n¡p¶p. t\sc adn¨v IqSnb {]amWhnNe\w hnhcw aqey§fpsS IqSnb A´c¯nÂ hym]n¨ncn¡p¶p 

F¶v kqNn¸n¡p¶p. 

  x ,  v   F¶nh bYm{Iaw kqNn¸n¡p¶Xv Hcp hnXcW¯nsâ am[yw, {]amWhnNe\w F¶nhsbbmWv. 

hnhc§fpsS kz`mhs¯ B{ibn¨v Ahsb BtcmlW {Ia¯ntem, AhtcmlW {Ia¯ntem {IaoIcn¨v ]e 

coXnIfnÂ Xmsg sImSp¯n«pÅ kq{X§Ä D]tbmKn¨v {]amWhnNe\w IW¡m¡mw.     

(kq{X§Ä¡v sXfnhpIÄ BhiyanÃ).

hnhcw {]Xy£coXn bYmÀ° 

am[y coXn

A`yql am[y coXn sÌ]v Uohntbj³ coXn

Xcw 

Xncn¡m¯ n

x

n

x
2 2

- c m
/ /

n

d
2/

d x x= -

n

d

n

d
2 2

- c m
/ /

 d = x – A

n

d

n

d
c

2 2

#- c m
/ /

d
c

x A= -

Xcw Xncn¨

f

fd
2

/
/

f

fd

f

fd
2 2

- e o/
/

/
/

f

fd

f

fd
c

2 2

#- e o/
/

/
/

      n  C\§fpsS (kwJyIÄ) tiJcW¯n\v Xmsg sImSp¯n«pffh icnbmWv.

  0x x- =^ h/ ,    x nx=/   ,    x nx=/ . 

(i)   {]Xy£ coXn
 C\§fpsS hÀ¤§Ä Ffp¸¯nÂ e`n¡pt¼mÄ Cu coXn D]tbmKn¡m³ Ignbpw.

 Cu coXnbnÂ {]amWhnNe\w ImWp¶ kq{Xw  =  
n

x

n

x
2 2

- c m
/ /
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DZmlcWw 11.4

 Hcp amk¯nÂ 8 hnZymÀ°nIÄ hmbn¡p¶ {KÙ§fpsS F®w  

  2,  5,  8, 11, 14,  6,  12, 10.  hnhc§fpsS {]amWhnNe\w IW¡m¡pI.

\nÀ²mcWw
  

x x2

2
5
6
8

10
11
12
14

4
25
36
64

100
121
144
196

x/ =68 x2/ =690

(ii)    bYmÀ° am[y coXn 
 am[yw Hcp `n¶aÃmXncp¶mÂ Cu coXn D]tbmKn¡m³ Ignbpw.

     Cu coXnbnÂ, {]amWhnNe\w 
n

x x 2

v =
-^ h/  AsÃ¦nÂ where

n

d
d x x

2

v = = -
/ , where

n

d
d x x

2

v = = -
/

DZmlcWw 11.5 

 Hcp ¢mÊnÂ s]mXphnÚm\ ]co£ \S¯nbXnÂ  40 amÀ¡n\v  6 hnZymÀ°nIÄ t\Snb amÀ¡pIÄ 
20, 14, 16, 30, 21 , 25. hnhc§fpsS {]amWhnNe\w ImWpI.

\nÀ²mcWw  Ct¸mÄ kam´c am[yw = 
n

x/  = 
6

20 14 16 30 21 25+ + + + +

                          x
6

126( =   = 21.

 \ap¡v Xmsg ImWp¶ hn[w ]«nI cq]oIcn¡mw.

x d = x x- d2

14
16
20
21
25
30

-7
-5
-1
  0
  4
  9

49
25
 1
 0
16
81

x/  = 126 d/  = 0 d
2/  = 172

C\§fpsS F®w,     n  = 8

 {]amWhnNe\w, v       = 
n

x

n

x
2 2

- c m
/ /

   = 
8

690
8
68 2

- ` j

   = . .86 25 8 5 2
- ^ h  

   = . .86 25 72 25-  

     = 14  -  3.74.

 v  = 
n

d

6
172

2

=
/

     = .28 67

     v  -  5. 36.
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      v    = 
n

d

n

d2 2

- c m
/ /

   = 
7

160
7
8 2

- ` j

   = 
7

160
49
64-   

   = 
49

1056

   = .
7

32 49

Ipdn¸v

(iii)   A`yql am[y coXn

 X¶n«pÅ hnhc¯nsâ am[yw ]qÀ®m¦asÃ¦nÂ \ap¡v {]amWhnNe\w IW¡m¡p¶Xn\v 

A`yql am[y coXn D]tbmKn¡mw. x–A F¶ hyXymk§Ä sNdnb kwJyIÄ (]qÀ®m¦§Ä) hc¯¡ hn[w                      

A\ptbmPyamb kwJy A sb sXcsªSp¡pI. kwJy A sb A`yqlam[yw F¶p ]dbp¶p. CXv am[yt¯mSv 

ASp¯kwJybmbncn¡pw. 

       d  = x A-  D]tbmKn¨v \ap¡v hyXnbm\§Ä IÊ p]nSn¡mw.

  {]amWhnNe\w,  v  = 
n

d

n

d
2 2

- c m
/ / .

 A`yql am[y coXnbpw sÌ]v Uohntbj³ coXnbpw {]Xy£ coXnbpsS eLqIcn¨ cq]§fmWv. 

DZmlcWw: 11.6

 62, 58, 53, 50, 63, 52, 55 F¶o aqey§fpsS {]amWhnNe\w ImWpI.

\nÀ²mcWw A`yql am[yw A=55 F¶v FSp¯v Xmsg sImSp¯n«pÅ hn[w ]«nI X¿mdm¡pI.

x d = x – A
    = x – 55

d
2

50
52
53
55
58
62
63

-5
-3
-2
   0
   3
   7
   8

25
9
4
0
9

49
64

d/  = 8 d
2/  =160

 `  {]amWhnNe\w  v  -  4.64

(iv) sÌ]v Uohntbj³ coXn

 Hcp s]mXp LSIapÅ henb kwJyIfpsS {]amWhnNe\w ImWp¶Xn\v Cu coXn D]tbmKn¡mw. 

A`yql am[yw AsXcsªSp¡pI. d =
c

x A- , x–A (c FÃm C\§fptSbpw s]mXpLSIw D]tbmKn¨v             

d IW¡m¡pI. 

 Cu coXnbnÂ, {]amWhnNe\w v  = 
n

d

n

d
2 2

- c m
/ /  #  c. 
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DZmlcWw 11.7
  Hcp ]co£bnÂ KWnX¯n\v 10 hnZymÀ°nIÄ t\Snb amÀ¡pIÄ

  80, 70, 40, 50, 90, 60, 100, 60, 30, 80 {]amWhnNe\w ImWpI.    

\nÀ²mcWw FÃm hnhc§fptSbpw s]mXpLSIw 10 BsW¶v ImWmw. A`yql am[yw A = 70 F¶v FSp¡pI. 
C\§fpsS F®w  n = 10.
 c = 10,  d = x A

10
-   Fs¶Sp¯v Xmsg ImWp¶ ]«nI X¿mdm¡pI.

x d = x
10
70-

d
2

30
40
50
60
60
70
80
80
90

100

-4
-3
-2
-1
-1
   0
   1
   1
   2
   3

16
9
4
1
1
0
1
1
4
9

d/  = -4 d
2/  = 46

                          v  = 
n

d

n

d
2 2

- c m
/ /  #  c 

           = 10
10
46

10
4 2

#- -` j

           = 
10
46

100
16 10#-   = 10

100
460 16

#-  

           `  {]amWhnNe\w, v  -  21.07.

 apIfnÂ ]dª {]Xy£coXn, bYmÀ° am[ycoXn, A`yql am[ycoXn, sÌ¸v Unhntbj³ coXn F¶nhbnÂ 

GsX¦nepw Hcp coXn D]tbmKn¨mÂ hnhctiJcW¯nsâ {]amWhnNe\w e`n¡pw. {]Xo£n¨Xp t]mse 

Htc hnhc§Ä¡v hyXykvX coXnIÄ D]tbmKn¨mÂ hyXykvX D¯c§Ä e`n¡p¶nÃ. Cu hkvXpX Xmsg 

sImSp¯n«pÅ DZmlcW¯nÂ hniZoIcn¨ncn¡p¶p. apIfnÂ {]kvXmhn¨ GsX¦nepw Hcp coXn hnZymÀ°nIÄ 

D]tbmKnt¡ÊXmWv.

^e§Ä

 (i)   Hcp hnhcW¯nse Hmtcm aqey¯nt\mSpw Htc kwJy Iq«pItbm Ipdbv¡pItbm sN¿pt¼mÄ 

{]amWhnNe\w hyXymks¸Sp¶nÃ. 
 (ii)   Hcp hnhctiJcW¯nse Hmtcm aqeyt¯bpw ]qPyaÃm¯ Øncw k sImÊ v v KpWn¨mtem, 

lcn¨mtem In«p¶ ]pXnb {]amWhnNe\w, BZys¯ {]amW hnNe\s¯ k sImÊ vv 

KpWn¡pItbm, lcn¡pItbm sN¿pt¼mÄ In«p¶ kwJybmWv. 
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DZmlcWw: 11.8
 3, 5, 6, 7 F¶o hnhc§fpsS {]amWhnNe\w ImWpI. Hmtcm aqey¯nt\mSpw 4 hoXw Iq«n ]pXnb 

hnhc¯nsâ {]amWhnNe\w ImWpI.

\nÀ²mcWw X¶n«pÅ hnhcw  3, 5, 6, 7 
    A = 6 F¶ncn¡s«. 

x d = x – 6 d
2

3
5
6
7

-3
-1
   0
   1

9
1
0
1

d/  = -3 d
2/  = 11

{]amWhnNe\w,    v   = 
n

d

n

d
2 2

- c m
/ /

    = 
4
11

4
3 2

- -` j

          v   = 
4
11

16
9- = 

4
35

 apIfnÂ ]dª DZmlcW§Ä Hmtcm aqey¯nt\mSpw 4 Iq«nbmÂ {]amWhnNe\w amdp¶nÃ.

DZmlcWw 11.9
 40, 42 , 48 F¶nhbpsS {]amWhnNe\w ImWpI. Hmtcm aqeyt¯bpw  3 sImÊ vv KpWn¨mÂ ]pXnb 

{]amWhnNe\w ImWpI.

\nÀ²mcWw X¶n«pÅ hnhc§Ä  
40, 42, 48 ]cnKWn¨v  v  ImWpI.

 A`yqlam[yw A = 44
x d = x – 44 d

2

40
42
48

-4
-2
   4

16
4

16

 d/  = -2 d
2/  = 36

         
{]amWhnNe\w v  = 

n

d

n

d
2 2

- c m
/ /  

   v  = 
3
36

3
2 2

- -` j

    =  
3
104

X¶n«pÅ hnhc¯nse Hmtcm aqeyt¯mSpw 4 
Iq«pt¼mÄ In«p¶ ]pXnb hnhcw 7, 9, 10, 11

 A = 10 F¶ncn¡s«.

x d = x – 10 d
2

7
9

10
11

-3
-1
   0
   1

9
1
0
1

d/  = -3 d 11
2
=/  

{]amWhnNe\w  1v  = 
n

d

n

d
2 2

- c m
/ /

  = 
4
11

4
3 2

- -` j

                1v   = 
4
11

16
9- = 

4
35

aqey§sf 3 sImÊ vv KpWn¨mÂ In«p¶Xv 

120,126,144 A`yqlam[yw A =132.

]pXnb hnhc§fpsS {]amWhnNe\w 1v  F¶ncn¡s«.

x d = x – 132 d
2

120
126
144

-12
  –6
   12

144
  36
144

d/  = -6 d
2/  =324 

{]amWhnNe\w  =
n

d

n

d
2 2

- c m
/ /  

                          = 
3

324
3
6 2

- -` j

       1v  = 
3

312   =  104
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 {i²nt¡Êh

 apIfnÂ sImSp¯ DZmlcW¯nÂ \n¶v Hmtcm aqeyt¯bpw 3 sImÊ v KpWn¡pt¼mÄ In«p¶ {]amW                

hnNe\w, BZys¯ {]amWhnNe\s¯  3 sImÊ v KpWn¡pt¼mÄ In«p¶ kwJybmIp¶p.

DZmlcWw 11.10

BZys¯ n \nÊÀ¤ kwJyIfpsS {]amWhnNe\¯nÂ \n¶v  v  = n
12

1
2
-  F¶ kq{Xw cq]oIcn¡pI.

\nÀ²mcWw BZys¯ n \nÊÀ¤ kwJyIÄ 1,2,3, g , n.

       AhbpsS Iq«picmicn    x
n
x

n
n1 2 3 gR= = + + + +

                       = 
n

n n

2

1+^ h = n
2
1+ .

 BZys¯ n \nÊÀ¤ kwJyIfpsS hÀ¤§fpsS XpI    x
2/  = n n n

6

1 2 1+ +^ ^h h .

                  {]amWhnNe\w  v   =  
n

x

n

x
2 2

- c m
/ /

    = 
n

n n n n
6

1 2 1

2
1 2+ +

- +^ ^
`

h h
j

    = n n n
6

1 2 1

2
1 2+ +

- +^ ^
`

h h
j

    = n n n

2
1

3

2 1

2

1+ +
-

+
`

^ ^
j

h h; E

    = n n n

2
1

6

2 2 1 3 1+ + - +
`

^ ^
j

h h; E

    = n n n
2
1

6
4 2 3 3+ + - -` `j j

    = n n
2
1

6
1+ -` `j j    

    = n
12

1
2
- .

 BZys¯ n  \nÊÀ¤ kwJyIfpsS {]amWhnNe\w  v  = n
12

1
2
- .

 

 s]mXp hyXymkw d DÅ Iq«pkam´c t{iWnbnse XpSÀ¨bmbpÅ                                                  

           n ]Z§fpsS {]amWhnNe\w   v = d
n
12

1
2
-

(i)   , 1, 2, ,i i i i ng+ + +  sâ  {]amWhnNe\w                     v  = 
n
12

1
2
-

, i Nd  

(ii)  XpSÀ¨bmbpff  n  Cc« ]qÀ®m¦§fpsS {]amWhnNe\w   v  = ,2 nn
12

1 N
2

d-

(iii) XpSÀ¨bmbpff n  Hä ]qÀ®m¦§fpsS {]amWhnNe\w      v  = ,2 nn
12

1 N
2

d-
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DZmlcWw  11.11

 BZys¯  10 \nÊÀ¤ kwJyIfpsS {]amWhnNe\w ImWpI.

\nÀ²mcWw BZys¯  n \nÊÀ¤ kwJyIfpsS {]amWhnNe\w =  n
12

1
2
-

 Xcw Xncn¨ hnhc¯nsâ BZys¯ 10 \nÊÀ¤ kwJyIfpsS {]amWhnNe\w 

    = 
12

10 1
2

-   = 
12

100 1-  -  2.87.

Xcw Xncn¨ hnhc¯nsâ {]amWhnNe\w

(i)   {]Xy£ coXn 

Xcw Xncn¡s¸« hnhc§fnÂ, Hmtcm aqeyt¯bpw kam´c am[y¯nÂ \n¶pw hyXnbm\§Ä FSp¯mÂ  

{]amW hnNe\w ImWp¶ kq{Xw  v  = 
f

fd
2

/
/ , ChnsS  d= x x-   F¶ kq{Xw D]tbmKn¨v 

IW¡m¡mw.  

DZmlcWw 11.12

 48 hnZymÀ°nIÄ KWnX¯nse Hcp {]ivt\m¯cnbnÂ hm§nb amÀ¡pIÄ Xmsg ImWp¶ ]«nIbnÂ 

sImSp¯ncn¡p¶p. {]amWhnNe\w IW¡m¡pI. 

hnhcw    x 6 7 8 9 10 11 12
BhÀ¯\w f 3 6 9 13 8 5 4

\nÀ²mcWw X¶n«pÅ hnhcs¯ XmsgbpÅ ]«nIbnÂ ImWp¶ hn[w cq]oIcn¡pI.

x f fx d = x – x  
  = x – 9

fd fd
2

6
7
8
9

10
11
12

 3
 6
 9
13
 8
 5
 4

18
42
72
117
 80
 55
 48

-3
-2
-1
  0
  1
  2
  3

 -9
-12
 -9
    0
    8
  10
  12

27
24
 9
 0
 8
20
36

f/ =48 fx/ =432 d/  = 0 fd/  = 0 fd2/  = 124

          kam´c am[yw,    xr  =  
f

fx

/
/   =  

48
432  = 9.

          {]amWhnNe\w  v  = 
f

fd
2

/
/

     = 
48
124   

     = .2 58  -  1.61.  
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(ii)  A`yql am[y coXn

A`yql am[y¯nÂ \n¶pw hyXnbm\§Ä FSp¯mÂ {]amWhnNe\w 

 v  =
f
fd

f
fd

2 2

R

R

R

R
- c m  ChnsS d =  x -  A.

DZmlcWw 11.13

 Xmsg X¶ hnXcW¯n\v {]amWhnNe\w ImWpI.

x 70 74 78 82 86 90
f 1 3 5 7 8 12

\nÀ²mcWw A`yql am[yw  A = 82 F¶v \ap¡v FSp¡mw.

x f d = x – 82 fd fd
2

70
74
78
82
86
90

1
3
5
7
8

12

-12
-8
-4
  0
  4
  8

-12
-24
-20
    0
  32
  96

144
192
  80
    0
128
768

f/  =36 fd/ =72 fd
2/   =1312

 {]amWhnNe\w    v   = 
f

fd

f

fd
2 2

- e o/
/

/
/

     = 
36

1312
36
72 2

- ` j

     = 
9

328 2
2

-  

     = 
9

328 36-   

     = 
9

292  = .32 44  

         `         v   -  5.7

DZmlcWw 11.14

 Xmsg X¶n«pÅ hnXcW¯n\v hyXnbm\ hÀ¤icmicn  ImWpI.

hÀ¤w 3.5-4.5 4.5-5.5 5.5-6.5 6.5-7.5 7.5-8.5

BhÀ¯\w 9 14 22 11 17
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\nÀ²mcWw A`yql am[yw  A = 6 Fs¶Sp¡pI.

hÀ¤w l x
a[yhne f 6d x= - fd fd

2

3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5

4
5
6
7
8

9
14
22
11
17

-2
-1
    0
    1
    2

-18
-14
      0
     11
     34

36
14
  0
11
68

f/  = 73 fd/  = 13 fd
2/  = 129

 hyXnbm\ hÀ¤icmicn   2
v   =  

f

fd

f

fd
2 2

- e o/
/

/
/

                = 
73
129

73
13 2

- ` j    = 
73
129

5329
169-

               = 
5329

9417 169-    = 
5329
9248

               hyXnbm\ hÀ¤icmicn      2
v  -  1.74.

(iii)   sÌ]v Uohntbj³ coXn

DZmlcWw 11.15

 A´mcmjv{S ^pSvt_mÄ am¨pIfnÂ 71 anI¨ Ifn¡mÀ kvtImÀ sNbvX tKmfpIÄ Xmsg ImWp¶ 

]«nIbnÂ sImSp¯ncn¡p¶p. {]amW hnNe\w ImWpI.

hÀ¤w 0-10 10-20 20-30 30-40 40-50 50-60 60-70
BhÀ¯\w 8 12 17 14 9 7 4

\nÀ²mcWw A = 35, c = 10 Fs¶Sp¡pI

hÀ¤w
x

a[yhne f x–A d
c

x A= -

fd fd
2

0-10
10-20
20-30
30-40
40-50
50-60
60-70

 5
15
25
35
45
55
65

 8
12
17
14
  9
  7
  4

–30
–20
–10
   0
10
20
30

-3
-2
-1
   0
   1
   2
   3

-24
-24
-17
     0
     9
   14
   12

72
48
17
  0
  9
28
36

f/  = 71 fd/  = -30 fd
2/ = 210
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  {]amW hnNe\w v  = 
f

fd

f

fd
c

2 2

#- e o/
/

/
/

     = 10
71
210

71
30 2

#- -` j

     = 10
71
210

5041
900

#-

     = 10
5041

14910 900
#-

     = 
5041
14010 10#  = .2 7792 10#

         {]amW hnNe\w v  -  16.67.

DZmlcWw 11.16
  40 I¼n IjvW§fpsS \ofw skâoaoädn\v icnbm¡n Xmsg sImSp¯ncn¡p¶p. hyXnbm\ hÀ¤ 

icmicn IW¡m¡pI.

\ofw skânaoäÀ 1-10 11-20 21-30 31-40 41-50 51-60 61-70
I¼n IjvW§ 

fpsS F®w

2 3 8 12 9 5 1

\nÀ²mcWw  A`yql am[y coXn A = 35.5 Fs¶Sp¡pI 

\ofw a[yhne

x  
IjvW§fpsS 

F®w (f) d= x–A fd fd
2

1-10
11-20
21-30
31-40
41-50
51-60
61-70

 5.5
15.5
25.5
35.5
45.5
55.5
65.5

  2
  3
  8
12
  9
  5
  1

-30
-20
-10
     0
   10
   20
   30

-60
-60
-80
     0
   90
 100
   30

   1800
   1200
     800
         0
     900
   2000
    900

f 40=/ fd 20=/ 7600fd
2
=/

hyXnbm\ hÀ¤ icmicn  2
v  = 

f

fd

f

fd
2 2

- e o/
/

/
/  = 

40
7600

40
20 2

- ` j  

         = 190 
4
1-  = 

4
760 1

4
759- =

  `           2
v  = 189.75

11.2.3 hyXnbm\ KpWm¦w (Coefficient of variation)
 hyXnbm\ KpWm¦w F¶Xv am[y¯nÂ hyXnbm\¯n\pÅ iXam\amWv. CXns\ 
    C.V = 100

x
#
v  

 {]amW hnNe\w v ,  X¶n«pÅ hnhc§fpsS am[yw x  F¶v \nÀÆNn¡mw. IqSmsX CXns\ Bt]£nI 

{]amW hnNe\w F¶pw ]dbmw. 
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 (i)   ctÊm, AXne[nItam hnhctiJcW§fpsS ØncX XmcXayw sN¿p¶Xn\v hyXnbm\ KpWm¦w 

klmbn¡p¶p.

 (ii)  hyXnbm\ KpWm¦w IqSpXemsW¦nÂ X¶n«pÅ hnhc§fpsS ØncX IpdhmWv. 

 (iii)  hyXnbm\ KpWm¦w IpdhmsW¦nÂ X¶n«pÅ hnhc§fpsS ØncX IqSpXemWv.

DZmlcWw 11.17

 18, 20, 15, 12, 25 F¶o hnhc§fpsS hyXnbm\ KpWm¦w ImWpI. 

\nÀ²mcWw X¶n«pÅ hnhc§fpsS kam´c am[yw IW¡m¡pI.

      Iq«picmicn  x  = 
5

12 15 18 20 25+ + + +  

                = 
5
90  = 18.

x d  18x= - d
2

12
15
18
20
25

-6
-3
   0
   2
   7

36
   9
   0
    4
  49

d/  = 0 d
2/  = 98

          v    = 
n

d
2/  = 

5
98  

                                      = .19 6   -   4.428.

  `   hyXnbm\ KpWm¦w  = 100
x
#
v
r

                 = . 100
18

4 428
#    = .

18
442 8 .

              ` hyXnbm\ KpWm¦w  = 24.6

DZmlcWw 11.18

 5 {In¡äv IfnIfnÂ 2 _mävkvam³amÀ t\Snb Hm«§Ä Xmsg sImSp¯ncn¡p¶p. Hm«§Ä                              

t\SnbXnÂ BcmWv ØncXbpffh³ (sa¨s¸«h³) F¶v ImWpI.

_mävkvam³ A 38 47 34 18 33

_mävkvam³ B 37 35 41 27 35

{i²nt¡Êh



292 ]¯mw Xcw KWnXw

\nÀ²mcWw

    _mävkvam³ A

x d = x x- r d
2

18
33
34
38
47

-16
  -1
     0
     4
   13

256
    1
    0
  16
169

170 0 442

   x  =  
5

170  = 34

            v  = 
n

d
2/

    = 
5

442  = .88 4

    -   9.4..
      hyXnbm\ KpWm¦w, C.V = 100

x
#
v
r

 

    = .
34
9 4 100#  

    = 
34
940

    = 27.65.

`  _mävkvam³  A  t\Snb Hm«§fpsS

         hyXnbm\ KpWm¦w   = 27.65      (1)

 (1) , (2) Â \n¶v B bpsS hyXnbm\ KpWm¦w A bpsS hyXnbm\KpWm¦s¯¡mÄ IpdhmWv. 

 `    Hm«§Ä t\SnbXnÂ ØncX _mävkvam³ B bv¡mWv.

DZmlcWw 11.19

 30 C\§fpsS am[yw 18 Dw {]amW hnNe\w 3Dw  BIp¶p.  FÃm C\§fpsS XpIbpw IqSmsX 

FÃm C\§fpsS hÀ¤§fpsS XpIbpw ImWpI.  

\nÀ²mcWw 30 C\§fpsS am[yw   x  = 18 

 30 C\§fpsS XpI  ,  x/  = 30 #  18 = 540                 (  x  = 
n

x/  )

 {]amW hnNe\w,   v  = 3

     2
v   = 

n

x

n

x
2 2

- c m
/ /

  _mävkvam³ B

x d = x x- r d
2

27
35
35
37
41

-8
   0
   0
   2
   6

64
  0
  0
  4
36

175 0 104

  x  = 
5

175 35=

  v  = 
n

d
2/

   = .
5

104 20 8=

   -   4.6.
 hyXnbm\ KpWm¦w

   = 100
x
#
v
r

   = .
35
4 6 100#

   =  .
35
460

7
92 13 14= = .

` _mävkvam³  B  t\Snb Hm«§fpsS

         hyXnbm\ KpWm¦w    = 13.14        (2)
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  (   
x

30

2/  -18
2   = 9

  (   
x

30

2/  -324  = 9

  (   9720x
2
-/  = 270

                  x
2/   = 9990

     `    x/   = 540  ,     x
2/  = 9990.

DZmlcWw 11.20

 20 C\§fpsS am[yhpw {]amW hnNe\hpw bYm{Iaw 40, 15 F¶v ImWs¸«p. ]p\x ]cntim[\ 

kab¯v C\w 43 s\ 53F¶v FgpXnbXv IÊp]nSn¡s¸«p. icnbmb am[yhpw {]amW hnNe\hpw 

IW¡m¡pI.

\nÀ²mcWw icnbmb am[yw \ap¡v ImWmw.         

 20 C\§fpsS am[yw, x  =  
n

x/   = 40 

  (  
x

20

/  = 40

  (  x/   = 20 #  40 = 800

        icnbm¡s¸« x/  = 800 + 43-  53 =  790.

           `        icnbmb am[yw   = 
20
790   =  39.5    (1)

           hyXnbm\ hÀ¤ icmicn  2
v   = 

n

x

n

x
2 2

- c m
/ /   = 225       

         (     40
x

20

2
2

-
/  = 225

         (      32000x
2
-/  = 225 #  20 = 4500.

                             `  x
2/   = 32000 + 4500 = 36500

   icnbm¡s¸«  x
2/  = 36500 - 532  + 432  = 36500 - 2809 + 1849

    = 36500 - 960 = 35540.

                                    icnbm¡s¸« 2
v  = icnbm¡s¸« x

2/
- (icnbm¡s¸« am[yw)2

n

xCorrected
Corrected mean

2

2- ^ h
/

    = (39.5)
20

35540 2
-

    = 1777 - 1560.25  = 216.75.

   icnbm¡s¸«   v  = .216 75  -   14.72.

   `   icnbm¡s¸« am[yw  = 39.5  icnbm¡s¸« S.D.  -   14.72.
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DZmlcWw 11.21

 tiJcn¡s¸« hnhc¯nÂ \n¶v  x/  = 35, n = 5, x 9 822- =^ h/ F¦nÂ x x xand2 2-^ h/ /, x x xand2 2-^ h/ /  
ImWpI.

\nÀ²mcWw   x/  = 35 ,  n = 5.

             `    x  = 
n

x/ = 
5
35 7= .

                x
2/   IW¡m¡mw.

         x 9 2-^ h/  = 82

 (    x x18 81
2
- +^ h/  = 82

 (    x x18 81 1
2
- +` `j j/ / /  = 82                 

 (    630 405x
2
- +/  = 82          35x 1 5anda = =/ / , 35x 1 5anda = =/ /

 (    x
2/   = 307.

 x x 2-^ h/  IÊp]nSn¡p¶Xn\v

                       x 9 2-^ h/   =  82

 (       x 7 2 2- -^ h/  = 82

 (   x 7 2 2- -^ h6 @/  = 82

 (  x x7 2 7 2 42 #- - - +^ ^h h6 @ ///  = 82

 (   x x x x4 4 12- - - +^ ^h h ///  = 82

 (   ( ) (4 5)x x 4 02 #- - +^ h/  = 82        a  1 5=/  ,  x x-^ h/  = 0

 (                                   x x 2-^ h/  = 62

  `                    x
2/  = 307 , x x 2-^ h/  = 62.

DZmlcWw 11.22

 cÊ v A\p{Ia§fpsS hyXnbm\ KpWm¦§Ä  58 , 69 BIp¶p. AhbpsS {]amW hnNe\§Ä                             
21.2 , 15.6 BIp¶p. AhbpsS kam´c am[y§Ä F´v?

\nÀ²mcWw           hyXnbm\ KpWm¦w  C.V = 
x
v  #  100.

                                `              x  = 
.C V

100#
v .

 H¶mas¯ A\p{Ia¯nsâ am[yw  x1  = 
.C V

100#
v .

                 = .
58
21 2 100#    a     C.V = 58 ,   v   = 21.2

    = 
58

2120  = 36.6.
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 c Êmas¯ A\p{Ia¯nsâ am[yw           = 
.C V

100#
v

    = .
69
15 6 100#           a     C.V =  69 ,   v   = 15.6

    = 
69

1560

    = 22.6.

H¶mas¯ A\p{Ia¯nsâ kam´c am[yw  =  36.6, cÊmas¯ A\p{Ia¯nsâ kam´c am[yw = 22.6.

A`ymkw 11.1

1. Xmsg ImWp¶hbpsS ]cnkchpw ]cnkc¯nsâ LSIhpw ImWpI.

 (i) 59, 46, 30, 23, 27, 40, 52,35, 29

 (ii) 41.2,  33.7,  29.1,  34.5,  25.7,  24.8,  56.5,  12.5

2. tiJcn¡s¸« hnhc¯nse Gähpw sNdnb aqeyw 12. AXnsâ ]cnkcw  59. tiJcn¡s¸« hnhc¯nse 

Gähpw henb aqeyw ImWpI.

3. 50 AfhpIfnÂ Gähpw hepXv  3.84       Intem{Kmw,]cnkcw  0.46  Intem{Kmw.F¦nÂ Gähpw Ipdª 

aqeyw ImWpI.

4. 20 \nco£W§fpsS {]amW hnNe\w 5 Hmtcm \nco£Wt¯bpw  2sImÊ v KpWn¨mÂ In«p¶ 

^e§fpsS  {]amW hnNe\hpw hyXnbm\ hÀ¤ icmicnbpw ImWpI.

5. BZys¯ 13 \nÊÀ¤ kwJyIfpsS {]amW hnNe\w IW¡m¡pI.

6. Xmsg X¶ hnhc§fpsS {]amW hnNe\w ImWpI.

 (i) 10, 20, 15, 8, 3, 4   (ii) 38, 40, 34 ,31, 28, 26, 34

7. {]amW hnNe\w IW¡m¡pI.

x 3 8 13 18 23

f 7 10 15 10 8

8. Hcp kv¡qfnse 200 hnZymÀ°nIÄ ]pkvXI {]ZÀi\ tafbnÂ \n¶v hm§nb ]pkvXI§fpsS F®w 

Xmsg sImSp¯ncn¡p¶p. 

]pkvXI§fpsS F®w 0 1 2 3 4
Ip«nIfpsS F®w 35 64 68 18 15

 {]amW hnNe\w IW¡m¡pI. 

9. X¶n«pÅ hnhc§Ä¡v hyXnbm\ hÀ¤ icmicn IW¡m¡pI.

x 2 4 6 8 10 12 14 16
f 4 4 5 15 8 5 4 5

x2
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10. Hcp kwLw BfpIÄ Hcp \S¸mX IS¡p¶Xn\v FSp¯ kabw (sk¡ânÂ) Xmsg ImWp¶           

 ]«nIbnÂ sImSp¯ncn¡p¶p. 
kabw (sk¡âv) 5-10 10-15 15-20 20-25 25-30
BfpIfpsS F®w 4 8 15 12 11

 hnhc§fpsS hyXnbm\ hÀ¤ icmicnbpw {]amW hnNe\hpw ImWpI.

11. 45 ho«pSaØÀ tNÀ¶v AhcpsS sXcphnÂ sNSnIÄ \«p]nSn¸n¡p¶Xn\v ]Ww kw`mh\ sN¿p¶p. 

tiJcn¨ XpI Xmsgs¡mSp¯ ]«nIbnÂ ImWmw.

XpI

(` )
0-20 20-40 40-60 60-80 80-100

ho«pSaØcpsS 

F®w

2 7 12 19 5

 hyXnbm\ hÀ¤ icmicnbpw {]amW hnNe\hpw IW¡m¡pI.

12. Xmsg X¶ hnhcW¯n\v hyXnbm\ hÀ¤ icmicn ImWpI.

hÀ¤w 20-24 25-29 30-34 35-39 40-44 45-49
Bhr¯n 15 25 28 12 12 8

13. 100 C\§fpsS am[yw 48 Dw {]amWhnNe\w 10 Dw BIp¶p. FÃm C\§fpsS XpIbpw IqSmsX 

FÃm C\§fpsS hÀ¤§fpsS XpIbpw ImWpI.

14. 20 C\§fpsS am[yhpw {]amWhnNe\hpw bYm{Iaw 10, 2 F¶v ImWs¸«p. IW¡p Iq«Â 

kab¯v C\w 12 \p ]Icw 8 FSp¯ncp¶Xv IÊ p]nSn¡s¸«p. icnbmb am[yhpw {]amWhnNe\hpw 

IW¡m¡pI.

15. n = 10, x = 12 ,  x
2/  = 1530 BsW¦nÂ hyXnbm\ KpWm¦w IW¡m¡pI.

16. X¶n«pÅ hnhc§Ä¡v  hyXnbm\ KpWm¦w IW¡m¡pI. 20, 18, 32, 24, 26.

17. tiJcn¡s¸« hnhc§fpsS hyXnbm\ KpWm¦w 57 , S.D  6.84 F¦nÂ am[yw ImWpI.

18. 100 Øm\mÀ°nIfpsS icmicn Dbcw 163.8 sk.ao, hyXnbm\ KpWm¦w 3.2 BIp¶p. AhcpsS 

Dbc§fpsS {]amW hnNe\w F´v ?

19. x/  = 99 , n = 9 ,  x 10 2-^ h/  = 79 F¦nÂ x and x x2 2-^ h/ / , x and x x2 2-^ h/ /  ImWpI.

20. Hcp ¢mÊnse A, B F¶o cÊ p hnZymÀ°nIÄ t\Snb amÀ¡pIÄ sImSp¯ncn¡p¶p.                                                                   

A 58 51 60 65 66
B 56 87 88 46 43

 ChcnÂ BcmWv IqSpXÂ ØncXbpÅXv F¶v ImWpI?
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A`ymkw 11.2

icnbmb D¯cw sXcsªSp¡pI.

1. 2, 3, 5, 7, 11, 13, 17, 19, 23 , 29. BZys¯ 10 A`mPy kwJyIfpsS ]cnkcw 

 (A) 28 (B) 26 (C) 29 (D) 27

2. hnhc§fpsS Gähpw sNdnb aqeyw 14.1, ]cnkcw 28.4. Gähpw IqSnb aqeyw

 (A) 42.5 (B) 43.5 (C) 42.4 (D) 42.1

3. tiJcn¨ hnhc¯nsâ Gähpw IqSnb aqeyw 72,Ipdª aqeyw 28. F¦nÂ ]cnkc¯nsâ LSIw. 

 (A) 44 (B) 0.72 (C) 0.44 (D) 0.28

4  tiJcn¨ 11 C\§fpsS x 132R = , F¦nÂ kam´c am[yw 

 (A) 11 (B) 12 (C) 14 (D) 13

5. GsX¦nepw n C\§fpsS tiJcWw ( )x xR -  = 

 (A) xR  (B) x  (C) nx  (D) 0

6. GsX¦nepw n C\§fpsS tiJcWw  ( )x xR -  = 

 (A) nx  (B) ( 2)n x-  (C) ( 1)n x-  (D) 0

7. x, y. z {]amWhnNe\w t  F¦nÂ  x + 5,  y + 5,  z + 5  sâ {]amWhnNe\w

 (A) t
3

 (B)  t + 5 (C)  t  (D) x y z

8. Hcp Iq«w hnhc§fpsS S.D 1.6.F¦nÂ hyXnbm\ hÀ¤ icmicn 

 (A) 0.4 (B) 2.56 (C) 1.96 (D) 0.04

9. hnhc¯nsâ hyXnbm\ hÀ¤ icmicn 12.25. F¦nÂ {]amWhnNe\w ?

 (A) 3.5 (B) 3 (C) 2.5 (D) 3.25

10. BZys¯  11 \nÊÀ¤ kwJyIfpsS hyXnbm\ hÀ¤ icmicn 

 (A) 5  (B) 10   (C) 5 2  (D) 10

11. 10, 10, 10, 10, 10 ChbpsS hyXnbm\ hÀ¤ icmicn  

            (A) 10                   (B) 10                    (C) 5        (D) 0

12. 14, 18, 22, 26, 30 F¶nhbpsS hyXnbm\ hÀ¤ icmicn 32. F¦nÂ  28, 36,44,52,60sâ hyXnbm\ 

hÀ¤ icmicn 

 (A) 64 (B) 128 (C) 32 2  (D) 32
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13. tiJcn¡s¸« hnhc¯nsâ S.D 2 2 BIp¶p. Hmtcm aqeyt¯bpw 3sImÊ v KpWn¨mÂ ]pXnb 

hnhc¯nsâ S.D

 (A) 12  (B) 4 2  (C) 6 2  (D) 9 2

14. ( ) ,x x x48 202
- = =/  , n = 12  X¶ncp¶mÂ hyXnbm\ KpWm¦w

 (A) 25 (B) 20 (C) 30 (D) 10

15. hnhc¯nsâ am[yhpw {]amW hnNe\hpw bYm{Iaw 48, 12 BWv. F¦nÂ hyXnbm\ KpWm¦w

 (A) 42 (B) 25 (C) 28 (D) 48

	q    (i)  ]cnkcw = L-S, \nco£W§fpsS Gähpw henb aqey¯n\pw Gähpw sNdnb aqey¯n\pw  

  X½nepÅ hyXymkw.         

 (ii)  ]cnkc¯nsâ KpWm¦w  =  
L S
L S
+
- .

	q Xcw Xncn¡m¯ hnhc§fpsS {]amW hnNe\w

 (i) v   =  
n

d
2/   ChnsS  d = x x-  , x  am[yw

 (ii) v   = 
n

d

n

d
2 2

- c m
/ /  ChnsS  d = x-A ,  A A`yqlam[yw

q Xcw Xncn¨ hnhc§fpsS {]amW hnNe\w

 (i) v   = 
f

fd
2

/
/   ChnsS  d = x x-  , x  am[yw

 (ii) v  = 
f

fd

f

fd
2 2

- e o/
/

/
/  ChnsS  d = x-A , A A`yqlam[yw

q hnhc§fpsS Hmtcm aqey¯nt\mSpw Htc kwJy Iq«pItbm, Ipdbv¡pItbm sN¿pt¼mÄ {]amW 

hnNe\w hyXymks¸Sp¶nÃ.

q hnhc§fpsS  Hmtcm aqey¯nt\bpw k sImÊ v v KpWn¡pItbm, lcn¡pItbm sN¿pt¼mÄ    {]amW 

hnNe\hpw AtX kwJy k sImÊ vv KpWn¡pItbm lcn¡pItbm sN¿s¸Sp¶p.

q BZys¯ n \nÊÀ¤ kwJyIfpsS {]amW hnNe\w v   = n
12

1
2
- .

q  hyXnbm\ hÀ¤ icmicn  F¶Xv {]amW hnNe\¯nsâ hÀ¤amIp¶p.

q hyXnbm\ KpWm¦w  = 100
x
#
v . ctÊm, AXne[nItam hnhc§fpsS hyXnbm\§Ä XmcXayw 

sN¿p¶Xn\v hyXnbm\ KpWm¦w D]tbmKn¡mw.

 HmÀ½nt¡Ê h
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12.1 apJhpc 
 ssZ\wZn\ PohnX¯nÂ \mw ImWp¶ AsÃ¦nÂ {]hÀ¯n¡p¶ 

Gsd¡psd FÃm Imcy§fpw km²yXsb  B{ibn¨mWncn¡p¶Xv. 

`qanIpep¡w, Npgen¡mäv, kp\man, an¶Â, ]IÀ¨ hym[nIÄ XpS§nb 

kw`h§Ä FÃmw kw`hn¡p¶Xv {]hN\mXoXambmWv. A{]Xo£nX 

ambn kw`hn¡p¶ C¯cw kw`h§Ä a\pjy kaql¯n\v I\¯                 

\jvSw DÊ m¡p¶p. ap³]p \S¶ kw`h§sf Bkv]Zam¡n,  C¯cw 

kw`h§sf hfsc kq£vaXtbmSp IqSn ap³Iq«n {]hNn¡phm³ 

IgnªmÂ a\pjy kaql¯nsâ \·bv¡mbn HcmÄ¡v {]Xntcm[ \S 

]SnIsf Ipdn¨pw AYhm \ioIcW \nb{´W ]cnioe\s¯ Ipdn¨pw 

Nn´n¡phm³ Ignbp¶XmWv. bYmÀ°¯nÂ kw`hn¡p¶Xn\p ap³      

]pÅ C¯cw {]hN\§Ä¡v kw`mhyXm kn²m´s¯ Ipdn¨pÅ               

]T\w BhiyamWv.

 1654 Â ‘sNhnebÀ UnanbÀ’ D¶bn¨ Hcp NqXm«¡m                         

csâ hnhmZ {]iv\w {^©v imkv{XÚ·mcmb  ‘»mkn ]mkv¡en 

tâbpw’‘]nbdn Un s^Àtaäntâbpw’ Bib hn\nab¯n\v hgn sXfnbn¨v 

KWnX¯nsâ kw`mhyXm kn²m´s¯ cq]oIcn¨p. imkv{XÚ·mcpsS 

IpSpw_¯nÂs¸« {InÌy³ KK³kv (1629-1695), _Àt\men 
(1654-1705),UntambvhÀ (1667-1754), .]nbdn Un emt¹kv  
(1749-1827),Kmkv (1777-1855), t]mbnk¬ (1781-1845),sN_n 

jnhv  (1821-1894),  amÀt¡m (1856-1922) F¶o imkv{XÚ·mÀ 

kw`mhyXm kn²m´¯nsâ ]ptcmK Xnbv¡v KWyamb kw`mh\IÄ                

\ÂInbhcmWv. B[p\oI kw`mhyXm kn²m´¯nsâ ASnØm\w 

F¶v IW¡m¡s¸Sp¶ Hcp kv]jvSamb kao]\w 1933þÂ djy³ 

KWnX imkv{XÚ\mb F. tImÄtamtKmtdmhv   ]cnNbs¸Sp¯n.

 kw`mhyX Ft¸mgpw kw`h§fpsS km[yamb AsÃ¦nÂ 

Akm[yamb kw`h§sf¡pdn¨pÅXmWv. kw`mhyXbpsS ]T\¯n\v 

D]tbmKn¡p¶ ]Z§fmb bmZrÝnI ]co£W§Ä, {ia§Ä, km¼nÄ 

kvt]kv, hnhn[ Xcw kw`h§Ä XpS§nbhsb \nÀÆNn¡mw. 

kw`mhyX
It is remarkable that a science which began with the consideration 
of games of chance should have become the most important object of 
human knowledge           -P.D. Laplace.

]nbdn Un. emt¹kv

(1749-1827) 
 {^m³kv

      FÃm Imet¯bpw  hfsc 

t{ijvT³amcmb imkv{XÚ·mcnÂ Hcm 

fmbmWv emt¹kv HmÀ½n¡s¸Sp¶Xv. 

Nne kµÀ`§fnÂ At±ls¯ 

{^©v \yq«³ F¶pw ]cmaÀin¡m                                  

dpÊ v.1812þÂ emt¹kv ÌmänÌnIvknse 

[mcmfw ASnØm\ XXz§Ä 

ØncoIcn¨p. At±lw inductive 

reasoning coXnbnÂ KWnXXz§sf 

kw`mhyXbpsS ASnØm\¯nÂ                 

{]Ømhn¨p. At±lamWv kw`mhyX 

bpsS \nba§Ä BZyambn ]cnN 

bs¸Sp¯nbXv. At±l¯nsâ XXz 

§fnsem¶v “kw`mhyX F¶Xv A\p 

Iqe kw`h§Ä¡pw km²yXbpÅ 

FÃm kw`h§Ä¡pw X½nepÅ 

Awi_ÔamWv ’’.

 apJhpc

 kw`mhyXbpsS D¯a   

 \nÀÆN\w

 k¦e\ kn²m´w

1212
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 KWnX imkv{XÚ³amÀ ]co£Ww ,^e§Ä XpS§nb hm¡pIsf hym]Iamb AÀ°¯nÂ              

D]tbmKn¡p¶p. \nco£Ww AsÃ¦nÂ Af¡Â {]{InbsbbmWv ]co£Ww F¶p ]dbp¶Xv. Hcp Znhkw 

hmb\imebnÂ hcp¶hcpsS F®w tcJs¸Sp¯pI, Hcp \mWbw tSmkv CSp-I, Hcp k©n-bnse ]e \nd-§          

fn-epÅ ]´p-I-fnÂ \n¶v Hcp ]´v FSp-¡p-¶-Xv, Hcp Znhkw Hcp {]tX-yIØe¯v \S-¡p¶ AX-ymlnX§-fpsS 

IW-s¡-Sp¸v XpS-§n-b-h-sbÃmw ]co-£-W-§Ä¡v DZm-l-c-W-§-fm-Wv.

 ]co-£Ww \S-¯p-¶-Xn\v ap³]v bYmÀ°-^ew {]h-Nn-¡m³ km[n-¡m-¯-Xn-s\-bmWv bmZ-r-ÝnI               

]co-£-W-sa-¶p-]-d-bp-¶Xv. F¶mÂ HcmÄ¡v Hcp ]co-£-W-¯nsâ FÃm km²-y-^-e-§-tfbpw tcJ-s¸-Sp-¯m³ 

Ign-bpw.

 Hcp bmZ-rÝnI ]co-£-W-¯nÂ (random experiment) km²-y-amb FÃm ^e§-fp-tSbpw KWs¯ 

km¼nÄ kvt]kv F¶p-]-d-bp-¶p. CXns\  S  F¶pIpdn-¡p¶p. Hcp ]co-£-Ws-¯ Hmtcm {]mhiyhpw 

sN¿p¶Xns\   {iaw (trial) F¶p-]-d-bp-¶p.

 km¼nÄ kvt]kv  S sâ Hmtcm D]-K-W-t¯bpw Hcp kw`hw (event) F¶p-]-d-bp-¶p.

 A F¶Xv S sâ D]-K-W-sa-¶n-cn-¡-s«. Hcp ]co-£Ww \S-¯p-t¼mÄ ]pd¯p hcp¶ ̂ e§Ä Abnep-Å-

h-bmWv F¦nÂ A F¶ kw`hw \S¶p F¶p-]-dbmw.

 Nne DZm-l-c-W-§-fn-e-qsS \ap¡v bm²r-Nn-I-kw-`-hw, km¼nÄ kvt]kv, kw`-h-§Ä F¶n-hsb                            

hni-Zo-I-cn-¡mw.

bmZ-rÝnI ]co-£-Ww km¼nÄ kvt]kv Nne kw`-h-§Ä

Xpe-y-kmZv[-yXbpÅ Hcp                    

\mWbw Hcp {]m-h-iyw            

tSmkn-«mÂ

,S H T= " , Xe In«p-¶-Xn-\pÅ km²-yX, 
H" , Hcp kw`-h-am-Wv.- ]qhv In«p-

¶-Xn-\pÅ km²-yX, T" , asämcp 

kw`-h-am-Wv.

Xpey km²-y-X-bpÅ Hcp              

\mWbw cÊ  p {]mh-iyw 

tSmkn-«mÂ 

, , ,S HT HH TT TH= " , ,HT HH TTand" ", , , ,HT HH TTand" ", , F¶nh Nne 

kw`-h-§-fmWv

Xpey km²-y-X-bpÅ Hcp ]InS 

Hcp -{]m-h-iyw Dcp-«p-t¼mÄ

, , , , ,S 1 2 3 4 5 6= " , , , , , , ,1 3 5 2 4 6 3 6and" " " ", , , ,, , , , , , ,1 3 5 2 4 6 3 6and" " " ", , , , 
F¶nh Nne kw`-h-§-fmWv

ka kµÀ` kw`-h-§Ä 
 ctÊ m AXn-e-[n-Itam kw`-h-§-fnÂ Hmtcm¶pw kw`-hn-¡m³ Xpey km²-yX DsÊ  -¦nÂ Ahsb                       
ka kµÀ` kw`-h-§sf¶p ]d-bp-¶p.

 Hcp \mWbw tSmkn-Spt¼mÄ Hcp Xe In«p-¶-Xpw, Hcp ]qhv In«p-¶Xpw ka-k-µÀ`  kw`-h-§-fm-Wv.

]c-kv]c hÀÖI kw`-h-§Ä

 ctÊ  m AXn-e-[n-Itam kw`-h-§-fnÂ GsX-¦nepw Hcp kw`hw kw`-hn-
bv¡p-¶Xv atä kw`hw kw`hn¡p¶-Xns\ _ln-jvI-cn-¡p-¶q-sh-¦nÂ Ahsb                        
]c-kv]c hÀÖI kw`-h-§Ä F¶p-]-d-bp-¶p.-A-Xm-bXv  ]ckv]c hÀÖI              

kw`-h-§Ä Htc ka-b¯v kw`-hn-¡m³ km²-y-X-bn-Ã. A bpw B bpw ]c-kv]c 

hÀÖI kw`-h-§Ä BsW-¦nÂ A B+ z= . Nn{Xw.12.1
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 Hcp \mWbw tSmkn-Spt¼mÄ, Xe In«p-¶-Xn-\pÅ km²-yX, ]qhv In«p¶Xn¶pÅ km²-y-Xsb XÅn-¡-f-bp-

¶p.-AXp-t]mse Xpey km²-y-X-bpÅ Hcp ]InS Dcp-«pt¼mÄ km²-y-X-bpÅ 6 ^e§fpw  ]c-kv]cw hÀÖ-I-§-

fm-Wv. F´p-sIm-sÊ  -¶mÂ, ]InS Dcp«pt¼mÄ ctÊ m, AXn-e-[n-Itam apJ-§Ä Htc ka-b¯v {]X-y-£-s¸-Sp-¶n-Ã.

]qcI kw`-h-§Ä 

 E F¶Xv Hcp bmZrivNnI kw`-hhpw, S F¶Xv AXnsâ km¼nÄ                 

kvt]kpw BsW¶ncn¡-s«. E Â CÃm-¯Xpw F¶mÂ km¼nÄ kvt]knÂ DÅ-Xp-

amb aäp ^e-§-fpsS KWs¯ E bpsS ]qcI kw`hw F¶p ]d-bp-¶p. CXns\ E

F¶v Ipdn¡p¶p. AXmbXv . , .E E S EThus = - .  E ,  E  ]c-kv]cw hÀÖI kw`-h-§-

fmWv.

 Hcp ]InS Dcp-«pt¼mÄ 2 sâ KpWn-X-§Ä In«p-¶-Xn-\pÅ Hcp kw`-h-am-Wv { , , }E 2 4 6=  

 AXn-\mÂ E bpsS  ]qc-I-KWw  {1, 3, 5}E =  

k¼qÀ® kw`-h-§Ä

 kw`-h-§-Ä , , ,E E En1 2 g  F¶n-h-bpsS tbmKw km¼nÄ kvt]kv  S BsW-¦nÂ Ah k¼qÀ® kw`-h-

§-fm-Wv.

kp\n-ÝnX kw`hw

 Hcp bmZ-r-ÝnI ]co-£-W-¯nsâ km¼nÄ kvt]kns\ kp\n-ÝnX kw`h-sa¶p ]d-b-W-sa-¦nÂ AXnse 

GsX-¦nepw Hcp AwK-sa-¦nepw ]co-£-W-¯nsâ {ia-¯nÂ XoÀ¨-bmbpw DÊ m-bn-cn-t¡Ê - -Xm-Wv.-

 D-Zm-l-c-W-ambn Hcp ]InS Dcp-«pt¼mÄ  1, 2, 3, 4, 5, 6 F¶n-h-bn-tesX¦nepw H¶p In«p-¶Xv Hcp 

kp\n-ÝnX kw`-h-am-Wv.

Akm-²y kw`hw 

 Hcn¡epw \S-¡m³ km²-yX CÃm¯ kw`-hs¯ Akm-²-y kw`hw F¶p ]d-bp-¶p. CXns\ z  F¶v 

Ipdn-¡p-¶p.

 DZm-l-c-W-ambn Hcp ]InS Dcp-«pt¼mÄ 7 In«p-¶Xv Hcp Akm-²y kw`-h-am-Wv.

A\p-Iqe ^e-§Ä

 B-{K-ln¨ kw`hw kw`hn¡p-¶-Xn\v tbmPn¨ ^e-§sf A\p-Iqe ^e-§Ä F¶p-]-d-bp-¶p.

  DZm-l-c-W-am-bn, Hcp ]InS Dcp-«p-t¼mÄ, Hä-kw-Jy In«p¶ kw`hw E  BsW-¦nÂ 1, 3, 5 F¶nh E 
bpsS A\p-Iqe ^e-§-fm-Wv.

  Cu A²-ym-b-¯nÂ km¼nÄkvt]kv ]cn-an-Xhpw FÃm ^e-§fpw ka-k-µÀ`-hpamb bmZ-r-ÝnI 

]co-£-W-§-sf-bmWv \mw ]cn-K-Wn-¡p-¶-Xv. AXn-\mÂ Xpe-y-km-[-y-X-bpÅ ]In-S-Ifpw \mW-b-§-fp-amWv                                

]cm-aÀin-t¡Ê Xv.

2,  4,  6

1 E

3

5

S

E

Nn{Xw. 12.2

Ipdn¸v
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12.2  kw`m-hr-X-bpsS D¯a \nÀÆN\w

 Hcp km¼nÄkvt]kv DÄs¡-mÅp¶ n ^e-§-fnÂ m F¶Xp A F¶ kw`-h-¯nsâ A\p-Iq-e-^-e-§-

fm-sW-¦nÂ, \ap¡v  n(S) = n , n(A) = m F¶v Fgp-Xmw.  A F¶ kw`-h-¯nsâ kw`m-h-y-Xsb m  sâbpw                  
n  sâbpw Awi-_-Ô-ambn \nÀÆNn¨ncn¡p-¶p. -C-Xns\ P(A) F¶v Ipdn-¡mw.

 ie   A bv¡v A\pIqeamb ^e§fpsS F®w
^e§fpsS BsI F®wP(A) =

     ( )
( )
( )

P A
n S
n A

n
m` = = .

 
 (i) km[-y-amb ^e-§-fpsS F®w A\-´hpw ka-k-µÀ`-hp-a-sÃ-¦nÂ apI-fnÂ ]dª kw`m-h-r-X-bpsS 

D¯a\nÀÆ-N\w {]tbm-Kn-I-a-Ã.

 (ii) A F¶ kw`-h-¯nsâ kw`m-h-yX  0 bv¡pw 1\pw CS-bn-emWv F¶mÂ cÊ  pw DÄs¸-Sp-¶p;

  ie 0 ( ) 1P A# # .

 (iii) kp-\n-ÝnX kw`-h¯nsâ kw`m-h-yX 1BIp-¶p. ie ( )P S 1= .

 (iv) A-km-²y kw`-h-¯nsâ kw`m-h-yX  0 BIp-¶p. ie  ( ) 0P z = .

 (v) kw-`-hn-¡m³ km²-yX CÃm¯ A F¶ kw`-h-¯nsâ kw`m-h-y-X

       P(A AÃ)   ( ) ( ) ( )P A P A P Anot or= l AsÃ¦nÂ ( ) ( ) ( )P A P A P Anot or= l  = 
n

n m-  =  
n
n

n
m-  

       ( )P A(  = 
n
m1 - = ( )P A1 - .

   (vi)  ( ) ( ) 1P A P A+ = .

DZmlcWw 12.1 

 Hcp ]InS Hcp {]mhiyw Dcp-«p-t¼mÄ Xmsg sImSp¯n«pffhbpsS kw`mhyX ImWpI.

 (i) 4 F¶ kwJy.       (ii) Hcp Cc-«-kw-Jy.

 (iii)   6 sâ Hcp A`m-P-yLSIw (iv) 4 s\¡mÄ henb Hcp kwJy 

\nÀ²mcWw  Hcp ]InS Dcp-«p-t¼mÄ km¼nÄ kvt]kv { , , , , , }S 1 2 3 4 5 6= .

  ( )n S 6` =
.

 (i) 4 In«p-¶-Xn-\pÅ kw`hw A  F¶n-cn-¡-s«.

  { } ( )A n A4 1`= = .

  ( )
( )
( )

P A
n S
n A

6
1` = = .

 (ii) Hcp Cc« kwJy In«p-¶-Xn-\pÅ kw`hw B  F¶n-cn-¡-s«. 

  {2,4,6} ( ) 3B n B`= = .

  ( )n S 6` =( )
( )
( )

P B
n S
n B

6
3

2
1Hence = = = .

Nn{Xw. 12.3

Ipdn¸v
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 (iii)  6 sâ Hcp A`mPyLSIw In«p¶Xn¶pÅ kw`hw C F¶ncn¡s«.

          F¦nÂ {2, } ( )C n C3 2`= = .

  Fs´-¶mÂ ( )
( )
( )

P C
n S
n C

6
2

3
1Hence = = = .

 (iv) 4 t\¡mÄ henb Hcp kwJy In«p¶Xn\pÅ kw`hw D F¶ncn¡s«.

   { , } ( )D n D5 6 2= = .

   Fs´-¶mÂ ( )
( )
( )

P D
n S
n D

6
2

3
1= = = .

DZmlcWw 12.2

 Hcp \mWbw cÊ  p {]mhiyw tSmÊnSp¶p. F¦nÂ 

 (i) cÊ p XeIÄ   (ii)  IpdªXv Hcp Xe  (iii) IrXyambn Hcp ]qhv      

     In«p¶Xn\pÅ kw`mhyX ImWpI.

\nÀ²mcWw  Hcp \mWbw cÊ  p {]mhiyw tSmkv sN¿pt¼mÄ, km¼nÄ kvt]kv

                   S = { , , , }HH HT TH TT .

  `    n(S) = 4.

 (i) cÊ  p XeIÄ In«p¶Xn\pÅ kw`hw A F¶ncn¡s«. F¦nÂ  { }A HH= .

             ( )n A  =  1.

  `        ( )P A  = 
( )
( )

n S
n A  = 

4
1 .

 (ii) IpdªXv Hcp Xesb¦nepw In«p¶Xn\pÅ kw`hw B F¶ncn¡s«. F¦nÂ ( )n B = 3.

   `       ( )P B  = 
( )
( )

n S
n B  = 

4
3 .

 (iii) IrXyambn Hcp ]qhv In«p¶Xn\pÅ kw`hw C F¶ncn¡s«. F¦nÂ { , }C HT TH=

   ( )n C  =  2. 

  `  ( )P C  = 
( )
( )

n S
n C  = 

4
2

2
1= .

DZmlcWw 12.3

 BZys¯ 20 \nÊÀ¤ kwJyIfnÂ \n¶pw kakµÀ` coXnbnÂ Hcp ]qÀ®kwJy sXcsªSp¯mÂ 

AsXmcp A`mPykwJy Bbncn¡p¶Xn\pÅ kw`mhyX F´v ?

\nÀ²mcWw  ChnsS             S  = {1, 2, 3, , 20 }g .
        `                 n(S) = 20.
 Hcp A`mPykwJy sXcsªSp¡p¶Xn\pÅ kw`hw  A F¶ncn¡s«. 

 F¦nÂ,                     A = {2,3,5,7,11,13,17,19} .

    `                n(A) = 8.

 Fs´-¶mÂ          P(A) = 
( )
( )

n S
n A

20
8

5
2= = .
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DZmlcWw 12.4

 35 C\§fpÅ Hcp km¼nfnÂ 7  C\§Ä tISph¶XmWv. bmZrÝnIambn sXcsªSp¯ Hcp C\w 

tISnÃm¯Xmbncn¡p¶Xn\pÅ kw`mhyX F´v?

\nÀ²mcWw    BsI C\§fpsS F®w   n(S)  =  35.
        tISmb C\§fpsS F®w   =   7.
 tISnÃm¯ Hcp C\w sXcsªSp¡p¶Xn\pÅ kw`hw A F¶ncn¡s«.

 tISnÃm¯ C\§fpsS F®w, n(A) = 35 7 28- = .
 `   tISnÃm¯ C\w sXcsªSp¡p¶Xn\pÅ kw`mhyX,
      ( )

( )
( )

P A
n S
n A

35
28= =  

5
4= .

DZmlcWw 12.5

 cÊ  v Xpey km[yXbpÅ ]InSIÄ Htc kabw Dcp«pt¼mÄ 

 (i) XpI  8  (ii) cÊ  p ]InSIfnepw Htc kwJy   (iii) XpI 8 Â IqSpXÂ     

 In«p¶Xn\pÅ kw`mhyX ImWpI. 

\nÀ²mcWw   cÊ  v ]InSIÄ Dcp«pt¼mÄ km¼nÄ kvt]kv

 

  

{ ,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ), ( , ),

( , ), ( , ),

( , ), ( , ),

( , ), ( , ),

, ( , ),

(6,5), }

(1,1)

( , )

( , )

( , )

( , )

(6,6)

S

2 1

3 1

4 1

5 1

6 1

1 2

3 2

4 2

5 2

6 2

1 3

2 3

4 3

5 3

6 3

1 4

2 4

3 4

5 4

6 4

1 5 1 6

2 5 2 6

3 5 3 6

4 5 4 6

5 6

2 2

3 3

4 4

5 5

=

   
( ) 6 6 36n S` #= =

.

(i) XpI 8 In«p¶Xn¶pÅ kw`hw A F¶ncn¡s«

               `   A = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}.
  F¦nÂ n(A) = 5.

    P(A) = 
( )
( )

n S
n A  = 

36
5 .

(ii) cÊ  p ]InSIfnepw Htc kwJyIn«p¶Xn\pÅ kw`hw B F¶ncn¡s«

  `  B = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)} .

       n(B) = 6.

  `  P(B) = 
( )
( )

n S
n B

36
6

6
1= = .

(iii) XpI 8 Â IqSpXÂ In«p¶Xn\pÅ kw`hw C F¶ncn¡s«

  F¦nÂ, C = {(3,6), (4,5), (4,6), (5,4), (5,5), (5,6), (6,3), (6,4), (6,5), (6,6)} .
   n(C) = 10.

  `  P(C) = 
( )
( )

n S
n C

36
10

18
5= = .

Nn{Xw. 12.4
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DZmlcWw 12.6 

 52 ImÀUpIÄ DÅ Hcp Ii¡nb sI«nÂ \n¶pw bmZrÝnIamb Hcp ImÀUv FSp¯p F¦nÂ AXv

 (i) Hcp InMv ImÀUv      (ii) Hcp »m¡v InMv ImÀUv 
 (iii) Hcp kvt]Uv ImÀUv  (iv) Hcp Uba¬Uv 10 F¶nh In«p¶Xn\pÅ kw`mhyX ImWpI.

\nÀ²mcWw  BsI ImÀUpIfpsS F®w ( )n S  = 52 

 (i) Hcp InMv ImÀUv In«p¶Xn\pÅ kw`hw A F¶ncn¡s«

   ( )n A`  = 4.

   ( )P A`  = 
( )
( )

n S
n A   =  

52
4   =  

13
1 .

 (ii) Hcp »m¡v InMv ImÀUv In«p¶Xn\pÅ kw`hw B 
F¶ncn¡s«

   ( )n B  = 2.

   ( )P B`  = 
( )
( )

n S
n B  = 

52
2  = 

26
1 .

 (iii) Hcp kvt]Uv ImÀUv In«p¶Xn\pÅ kw`hw C  
  F¶ncn¡s«

   ( )n C  = 13.

           ( )P C`  = 
( )
( )

n S
n C  = 

52
13  = 

4
1 .

 (iv) Hcp Uba¬Uv  10 ImÀUv In«p¶Xn\pÅ kw`hw D F¶ncn¡s«.
   ( )n D  = 1.

   ( )P D  = 
( )
( )
n S
n D  = 

52
1 .

DZmlcWw 12.7 

 35 hnZymÀ°nIfpÅ Hcp ¢mÊnÂ 20 B¬Ip«nIfpw 15 s]¬Ip«nIfpw DÊ  v. AXnÂ \n¶pw 

bmZrÝnIambn Hcp hn²ymÀ°nsb sXcsªSp¯mÂ AXv (i) B¬Ip«n   (ii) s]¬Ip«n BIp¶Xn\pÅ 

kw`mhyX ImWpI.

\nÀ²mcWw ]co£W¯nsâ km¼nÄ kvt]kv  S  F¶ncn¡s«. Hcp B¬Ip«n, Hcp s]¬Ip«n sXcsªSp 

¡p¶Xn\pÅ kw`h§Ä bYm{Iaw B , G F¶ncn¡s«.

                            ( )n S`  = 35,  ( )n B  = 20 ,  ( )n G  = 15.

(i) Hcp B¬Ip«nsb sXcsªSp¡p¶Xn\pÅ kw`mhyX  P(B)  = 
( )
( )

n S
n B  = 

35
20

              &  ( )P B  = 
7
4 .

(ii) Hcp s]¬Ip«nsb sXcsªSp¡p¶Xn\pÅ kw`mhyX P(G)  = 
( )
( )

n S
n G  = 

35
15

             &   ( )P G  = 
7
3 .

52 ImÀUpIfpsS hnhcw 

Spade Hearts Clavor Diamond

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

13 13 13 13
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DZmlcWw 12.8

 Hcp {]tXyI Znhkw ag s]¿p¶Xn\pÅ kw`mhyX 0.76.  F¦nÂ B Znhkw ag s]¿mXncn¡m\pÅ 

kw`mhyX F´v.?

\nÀ²mcWw ag s]¿p¶Xn\pÅ kw`hw A F¶ncn¡s«. ag s]¿mXncn¡m\pÅ kw`hw A F¶ncn¡s«.
 F¦nÂ  ( )P A  = 0.76.

    ( )P A  = .1 0 76-  ( ) ( ) 1P A P Aa + =

                   = 0.24.
 `   ag s]¿mXncn¡p¶Xn\pÅ kw`mhyX 0.24.

DZmlcWw 12.9

 Hcp k©nbnÂ 5 Nph¸v ]´pIfpw Ipd¨v \oe ]´pIfpw DÊ  v. CXnÂ \n¶pw Hcp \oe ]´v 

FSp¡p¶Xn\pÅ kw`mhyX Hcp Nph¸v ]´v FSp¡p¶Xn\pÅ kw`mhyXbpsS aq¶p aS§mWv, F¦nÂ 

k©nbnepÅ \oe ]´pIfpsS F®w ImWpI.

\nÀ²mcWw \oe ]´pIfpsS F®w  x F¶ncn¡s«

 `  ]´pIfpsS BsI F®w  ( )n S  = x5 + .

 \oe ]´v FSp¡p¶Xn\pÅ kw`hw B F¶pw, Nph¸v ]´v FSp¡p¶Xn\pÅ kw`hw R F¶pw 

Ccn¡s«.

 X¶n«pffXv ( )P B  = ( )P R3

 (   
( )
( )

n S
n B  = 

( )
( )

n S
n R

3

 (   
x

x
5 +

 = 
x

3
5
5
+

c m

 (   x  = 15
     \oe ]´pIfpsS F®w   = 15.

DZmlcWw 12.10
 kw`mhyX ImWpI

 (i) bmZrÝnIambn sXcsªSp¯ Hcp A[nhÀjw 53 shÅnbmgvNIÄ DÄs¡mÊ ncn¡p¶Xn\v

 (ii) bmZrÝnIambn sXcsªSp¯ Hcp A[nhÀjw 52 shÅnbmgvNIÄ DÄs¡mÊ ncn¡p¶Xn\v

 (iii)  bmZrÝnIambn sXcsªSp¯ Hcp km[mcW hÀjw 53 shÅnbmgvNIÄ DÄs¡mÊ ncn¡p¶Xn\v

\nÀ²mcWw (i) Hcp A[nhÀj n̄sâ Znhk§fpsS F®w = 366 Znhk§Ä. AXmbXv  52 BgvNIfpw             
        2 Znhk§fpw 

 Ct¸mÄ 52 BgvNIfnÂ 52  shÅnbmgvNIÄ DÄs¡mÅp¶p. IqSmsX _m¡nbpÅ 2 Znhk§Ä¡v 

Xmsg ]dbp¶ GgnÂ Hcp km²yXbpÊ  v.

 (Rmb,Xn), (Xn,sNm), (sNm,_p), (_p,hym), (hym,sh), (sh,i), (i,Rmb).
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 Hcp A[nhÀj¯nÂ 53 shÅnbmgvNIÄ DÄs¡mffp¶Xn\pÅ kw`mhyX apIfnÂ X¶n«pÅ 7 
km²yXIfnÂ Hcp shÅnbmgvN  DÄs¡mffp¶Xn\pÅ kw`mhyXbv¡p kaamWv.

ChnsS   = (Rmb,Xn), (Xn,sNm), (sNm,_p), (_p,hym), (hym,sh), (sh,i), (i,Rmb)

           F¦nÂ  n(S) = 7.

_m¡nbpÅ  2 Znhk§fnÂ shÅnbmgvN hcp¶Xn\pÅ kw`hw A F¶ncn¡s«.

       A = , , ,Thur Fri Fri Sat^ ^h h" ,(hym,sh), (sh,i), , ,Thur Fri Fri Sat^ ^h h" ,         F¦nÂ  n(A) = 2.

        p(A) = 
( )
( )

n S
n A

7
2= .

(ii)  Hcp A[nhÀj¯nÂ 52 shÅnbmgvNIÄ am{Xw In«pt¼mÄ, _m¡nbpÅ 2 Znhk§fnÂ Hcp 

shÅnbmgvNbpw DÊ  mbncn¡p¶XÃ.

 _m¡nbpÅ  2 Znhk§fnÂ shÅnbmgvN hcmXncn¡m\pÅ kw`hw B F¶ncn¡s«. F¦nÂ

      B = , , ,Thur Fri Fri Sat^ ^h h" ,(Rmb,Xn), (Xn,sNm), (sNm,_p), (_p,hym), (i,Rmb)  , , ,Thur Fri Fri Sat^ ^h h" ,    
           n(B) =  5.
   ( )P B  =

( )
( )

n S
n B =

7
5 .

 A, B bpw ]qcI kw`h§fmsW¶Xv {i²n¡pI.

(iii)  Hcp km[mcW hÀj¯nse Znhk§fpsS F®w = 365 Znhk§Ä. AXmbXv 52  BgvNIfpw   

 1Znhkhpw

 Hcp km[mcW hÀj n̄Â 53 shÅnbmgvNIÄ In«p¶Xn\v 7 km²yXIfnÂ Hcp shÅnbmgvN                  

 DÊ  mbncnt¡Ê  XmWv.  Rmb,Xn,sNm,_p,hym,sh,i\n

          ChnsS     S = {Rmb, Xn, sNm, _p, hym, sh, i\n }.
            `         ( )n S  = 7.
 _m¡nbpÅ Hcp Znhkw Hcp shÅnbmgvN In«p¶Xn\pÅ kw`hw C F¶ncn¡s«.

       C = {shffn}  (  ( )n C  = 1.

    ( )P C`  =
( )
( )

n S
n C =

7
1 .

 Hcp km[mcW hÀj¯nÂ 53 shffnbmgvNIÄ DÄs¡mffp¶Xn\pff kw`mhyX

DZmlcWw 12.11
  Hcp bmZrÝnI ]co£W¯nse Hcp kw`hw A BWv

 ( ) : ( ) 7 :12P A P A = ,F¦nÂ P(A) ImWpI

\n²mcWw   ( ) : ( ) 7 :12P A P A =                
        F¶mÂ P(A) = 7k  , P( A ) = 12k., k 0>  
        ( ) ( ) 1P A P A+ = .  F¦nÂ

           7 12k k+     = 1  (  19k = 1.
                        k  = 

19
1

 `       P(A)      = k7
19
7= .

asämcp coXn

 
( )

( )

P A

P A  = 
12
7

 12 P(A) = 7× ( )P A

  = 7 [1–P(A)]

 19 P(A) = 7 

 P(A) = 
19
7
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A`ymkw 12. 1 

1. 100 Sn¡äpIÄ DÅ Hcp k©nbnÂ \n¶pw Hcp Sn¡äv FSp¡p¶p.Sn¡äpIÄ¡v 1 apXÂ 100 hsc 

F®w sImSp¯n«pÊ  v. 10 sImÊ  v\ntÈjw lcn¡m³ Ignbp¶ Hcp kwJy hcp¶ Hcp Sn¡äv In«p¶Xn 

\pÅ kw`mhyX F´v ?

2. Hcp ]InS cÊ  p {]mhiyw Dcp«p¶p. XpI 9 In«p¶Xn\pÅ kw`mhyX ImWpI?

3. 2 ]InSIÄ Htc kab¯v Dcp«p¶p. apJ kwJyIÄ sImÊ  v DÊ m¡p¶ cÊ ¡ kwJyIÄ 3 sImÊ  v       

\ntÈjw lcn¡mhp¶ kwJybmbncn¡p¶Xn\pÅ kw`mhyX ImWpI?

4. 3 Noªap«IÄ 12 \Ãap«Ifpambn IeÀ¶ncn¡p¶p. AXnÂ \n¶v bmZrÝnIambn Hcp ap« FSp¯mÂ 

B ap« Hcp Noªap«bmbncn¡m\pÅ kw`mhyX ImWpI?

5. cÊ  v \mWb§Ä Htc kab¯v tSmkn«mÂ A[nI]£ambn Hcp Xe In«p¶Xn\pÅ kw`mhyX ImWpI?

6. 52 ImÀUpIfpÅ Ii¡nb sI«nÂ \n¶pw bmZrÝnIambn Hcp ImÀUv FSp¯p. F¦nÂ FSp¯ 

ImÀUv?

 (i)  Hcp Uba¬Uv    (ii) Hcp Uba¬Uv AÃm¯    (iii) Hcp Ace AÃm¯      

      Bbn-cn-¡p-¶-Xn-\pÅ kw`m-h-yX ImWp-I. 
7. 3 \mW-b§Ä Htc ka-b¯v tSmkn-«mÂ

 (i)   Ipd-ªXv Hcp Xe   (ii) IrX-y-ambn  2  Xe-IÄ        (iii) Ipd-ªXv 2 Xe-IÄ   

      In«p-¶-Xn-\pÅ kw`m-h-yX ImWp-I.

8. Hcp k©n-bnÂ 1 apXÂ 6 hsc A¡-an« 6 shÅ ]´p-Ifpw 7 apXÂ 10 hsc  A¡-an«  4 Nph¸v 

]´p-Ifpw DÊ  v.  AXnÂ \n¶pw bZr-Ýn-I-ambn Hcp ]´v FSp-¯mÂ AXv

 (i) Hcp Cc« A¡-an« ]´v   (ii) Hcp shÅ ]´v In«m-\pÅ kw`m-h-yX ImWp-I.

9. 1 apXÂ 100 hscbpÅ ]qÀ®m-¦-§-fnÂ \n¶pw bmZr-Ýn-I-ambn Hcp kwJy sXc-sª-Sp¯p F¦nÂ 

AXv  (i)   Hcp ]qÀ®-hÀ¤w     (ii)   Hcp ]qÀ®-L\-aÃ                F¶nhbpsS kw`m-h-yX ImWp-I.

10. Hcp hnt\m-Z-k-©mc kwL-¯n\pthÊ  n Hcp hnt\m-Z-km-©mcn AÀPâo-\,- _w-¥m-tZ-iv,- ssN-\,-                                 

Aw-tKm-f,- d-j-y, AÄPo-cnb, F¶ocmPy-§-fnÂ \n¶pw bmZr-Ýn-I-ambn Hcp cmPyw sXc-sª-Sp-¡p-¶p.                                            

sXc-sª-Sp¯ cmPyw ‘A’   F¶ A£-c-¯nÂ XpS-§p¶ cmP-ys¯ sXcsªSp¡p¶Xn\pff kw`m-

h-yX ImWp-I?

11. Hcp k©n-bnÂ 4 ]¨, 5 \oew, 3 Nph¸v ]´p-IÄ DÊ  v. bmZr-Ýn-I-ambn Hcp ]´v sXc-sª-Sp-¡p¶p 

AXv   (i) Nph¸v \ndw  (ii) ]¨ \nd-aÃ F¶nhbpsS kw`m-h-y-X- Im-Wp-I.

12. 1apXÂ 20 hsc A¡-an« 20 ImÀUp-I-fnÂ \n¶pw Hcp ImÀUv bmZ-rÝnI-ambn sXc-sª-Sp¯p F¦nÂ 

B ImÀUnse A¡w

 (i) 4 sâ Hcp KpWnXw  (ii) 6 sâ Hcp KpWn-X-aÃ F¶nhbpsS kw`mhyX ImWpI.

13. 3, 5, 7 F¶o A¡-§Ä D]-tbm-Kn¨v Hcp cÊ ¡ kwJy DÊ  m¡n. B- kw-Jy 57 t\¡mÄ IqSp-XÂ  

(A-¡-§Ä BhÀ¯n-¡m³ ]mSn-Ã) Bbn-cn-¡m-\pÅ kw`m-h-yX ImWp-I.

14. 3 ]In-S-IÄ Htc kabw Dcp-«p¶p. aq¶v ]In-S-I-fnepw Htc kwJy In«p-¶-Xn-\pÅ kw`mh-yX ImWp-I.

15. cÊ  p ]In-S-IÄ Htc kabw Dcp«pt¼mÄ In«p¶ apJkwJyIfpsS KpW-\-^ew Hcp A`m-P-y-kw-Jy       

Bbn-cn-¡m-\pÅ kw`m-h-yX F´v?
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A B
S

A B,

A B+

Nn{Xw. 12.5

16. Hcp `c-Wn-bnÂ \oe, -]-¨,- shÅ F¶o Htcm \nd§fnÂ 54 amÀ_nÄIÃpIÄ DÊ v.- AXnÂ \n¶pw Hcp 

IsÃSp¯mÂ Hcp \oe amÀ_nÄ IÃv In«p-¶-Xn-\pÅ kw`m-h-yX  
3
1  Hcp ]¨ amÀ_nÄ IÃv In«p-¶-Xn-          

\pÅ kw`m-h-yX 
9
4  F¶mÂ B `c-Wn-bnÂ F{X shÅ amÀ_nÄ IÃpIÄ DÊ v?

17. Hcp k©n-bn-epÅ 100 jÀ«p-I-fnÂ 88 F®w \ÃXpw,  8 F®w sNdnb t]mcmbva DÅXpw 4 F®w 

IqSp-XÂ t]mcmbva DÅ-Xp-am-Wv. -h-ym-]mcn  A \Ã jÀ«p-IÄ am{Xta AwKo-I-cn-¡p-I-bpÅq F¶mÂ 

hym-]mcn B IqSp-XÂ t]mcm-bva-bpÅ jÀ«p-IÄ AwKo-I-cn-¡p-I-bn-Ã.- bm-Zr-Ýn-I-ambn Hcp jÀ«v                                  

FSp-¯mÂ AXv  (i) A   (ii) B AwKo-I-cn-¡p-¶-Xn-\pÅ kw`m-h-yX ImWp-I?

18. Hcp k©n-bn-epÅ 12 ]´p-I-fnÂ x ]´p-IÄ shff\ndapffhbmWv.  (i) bmZr-Ýn-I-ambn Hcp ]´v 

FSp-¯mÂ AXv shÅ ]´m-bn-cn-¡m-\pÅ kw`m-h-yX F´v?  (ii) 6 shÅ ]´p-IÄ IqsS k©n-bnÂ 

h¨Xn\ptijw Hcp shÅ ]´v In«p¶Xnsâ kw`m-h-yX (i) Â In«p¶ kw`mhyXbpsS  2 aS-§mWv 

F¦nÂ  x ImWp-I.

19. ]n¡n _m¦nÂ 100  A³]Xv ss]k \mW-b-§-fpw, 50 Hcp cq]m-\m-W-b§fpw, 20 cÊp cq]m-                  

\mW-b-§-fpw 10 A©v cq]m- \m-W-b-§fpw DÊ v.- bm-Zr-Ýn-I-ambn Hcp \mW-b-sa-Sp-¯mÂ AXv  (i) 
Hcp A³]Xv ss]km-\m-Wb§fpw  (ii) A©v cq]m \mW-b-a-Ãm-Xn-cn-¡m³ F¶nhbpsS kw`m-h-yX 

ImWpI.

12.3  kw-`m-h-y-X-bpsS k¦-e\ kn²m-´w

 S F¶ iq\-y-a-Ãm¯ ]cn-anX KW-¯nse D]-K-W-§-fmWv       

 A, B F¶n-cn-¡-s«. F-¶mÂ

 ( )n A B,  = ( ) ( ) ( )n A n B n A B++ - .

 cÊ p hi-§tfbpw ( )n S sImÊ v lcn-¨mÂ  

 

 
( )

( )
n S

n A B,  = 
( )
( )

( )
( )

( )
( )

n S
n A

n S
n B

n S
n A B+

+ -  (1)

 D]K-W-§Ä A bpw B bpw {]Xn-\n-[o-I-cn-¡p-¶Xv Hcp bmZr-Ýn-I-]-co-£-W-¯nse cÊ p-kw-`-h-§-fpw,                                                       

 S F¶Xv ]-co-£-W-¯nsâ km¼nÄ kvt]kp-am-sW-¦nÂ  (1) 

              (1) (    ( )P A B,  = ( ) ( ) ( )P A P B P A B++ - .
 Cu ^es¯ kw`m-h-y-X-bpsS k¦-e-\-kn-²m´w F¶p ]d-bp-¶p.

 (i) kw`hw A kw`hn¨mÂ AsÃ¦nÂ kw`hw B kw`hn¨mÂ AsÃ¦nÂ kw-`-h-§Ä A bpw B bpw Hcp-

an¨p kw`-hn-¨mÂ,- kw-`hw A B,  kw`-hn-¨p- F-¶p- ]-dbmw. kw-`-h-§Ä A bpw B bpw Htc kabw 

kw`-hn-¡p-I-bm-sW-¦nÂ kw`hw A B+  kw`-hn¨p F¶p ]-dbmw..

 (ii) A bpw B bpw ]c-kv]cw hÀÖ-I -kw-`-h-§-fm-sW-¦nÂ, A B 0+ = .  

   AXn-\mÂ ( )P A B,  = ( ) ( )P A P B+  a  ( )P A B 0+ = .

   (iii) KW-kn-²m-´-¯nsâ `mj-bnÂ \A B A Bis same as+  F¶Xv \A B A Bis same as+  bv¡v Xpe-y-am-Wv. 

Ipdn¸v
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A B
S

A B+ A B+

A B+

Nn{Xw. 12.6

^e-§Ä (sX-fn-h-Ãm-¯)

(i) A, B, C F¶nh Hcp km¼nÄ kvt]kv Sse GsX-¦nepw 3 kw-`-h-§Ä 

   ( )P A B C, ,  = ( ) ( ) ( ) ( ) ( ) ( ) ( )P A P B P C P A B P B C P A C P A B C+ + + + ++ + - - - + .

(ii) ,A A Aand
1 2 3

 , ,A A Aand
1 2 3

 F¶nh ]c-kv]cw hÀÖ-I- kw-`-h-§-f-msW-¦nÂ

  ( )P A A A
1 2 3
, ,  = ( ) ( ) ( )P A P A P A

1 2 3
+ + .

(iii) , , , ,A A A A
n1 2 3

g  F¶nh ]c-kv]-c-hÀÖ-I -kw-`-h-§-fm-sW-¦nÂ

 ( )P A A A A
n1 2 3

, , , ,g   .

(iv) ( ) ( ) ( )P A B P A P A B+ += - ,

  ( ) ( ) ( )P A B P B P A B+ += -  

  A B+ AÀ°-am-¡p-¶Xv  A am{Xw,  B AÃ F¶mWv

 CXp-t]mse,  A B+   AÀ°-am-¡p-¶Xv  B am{Xw,  A AÃ F¶mWv

DZmlcWw 12.12

 aq¶p \mW-b-§Ä Htc-k-abw tSmkn-Sp-¶p.-kw-`m-h-y-X-bpsS k¦-e-\-kn-²m´w D]-tbm-Kn¨v IrX-y-ambn            

cÊ p- ]q-hp-Itfm AsÃ-¦nÂ Ipd-ªXv Hcp Xetbm In«p-¶-Xn-\pÅ  kw`m-h-yX ImWpI.

\nÀ²mcWw  km¼n-Ä kvt]Êv  S = , , , , , , ,HHH HHT HTH HTT TTT TTH THT THH" ,.
  ( )n S  = 8.
 IrX-y-ambn cÊ v ]qhp-IÄ In«p-¶-Xn-\pÅ kw`hw A F¶n-cn-¡-s«. 

    A = , ,HTT TTH THT" , ,   ( )n A  = 3.

   `  ( )P A  = 
( )
( )

n S
n A  = 

8
3 .

 IpdªXv Hcp Xesb¦nepw In«p-¶-Xn-\pÅ kw`hw B F¶n-cn-¡-s«. 

   B = , , , , , ,HTT THT TTH HHT HTH THH HHH" , , ( )n B  = 7.

      ( )P B`  = 
( )
( )

n S
n B  = 

8
7 .

 Ct¸mÄ  A bpw  B bpw ]c-kv]c hÀÖ-I-§-fÃm¯ kw`-h-§Ä Fs´¶mÂ 

    A B A+ = ,    ( ) ( )P A B P A
8
3+ = = .

   ( )orP A B`   AsÃ¦nÂ  ( )orP A B`  = ( ) ( ) ( )P A P B P A B++ -  

       ( )P A B,   = 
8
3

8
7

8
3+ -  = 

8
7  .

apI-fn-epÅ DZm-l-c-W-¯nÂ kw`-h-y-X-bpsS k¦-e-\-kn-²m-´-amWv \mw D]tbmKn¨-Xv. 

ChnsS  .. ( ) ( )A B B P A B P B
8
7Thus,, ,= = = F¶Xn-\mÂ      

Ipdn¸v

( ) ( ) ( ) ( )P A P A P A P A
n1 2 3

g+ + + +=

.. ( ) ( )A B B P A B P B
8
7Thus,, ,= = =
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DZmlcWw 12.13

 Hcp ]InS cÊp {]mh-iyw  Dcp-«p-¶p.- D-cp-«nb ]In-S-I-fnÂ H¶n-se-¦nepw 5 F¶- kw-Jy In«p¶Xn\pÅ                 

kw`m-h-yX ImWp-I.( k¦-e-\-kn-²m´w D]-tbm-Kn-¡p-I)  

\nÀ²mcWw  Hcp ]InS cÊ p-{]m-h-iyw Dcp-«n-bmÂ, ( )n S  = 36.

 H¶m-as¯ Dcp«enÂ 5 In«p-¶-Xn-\pÅ kw`hw A F¶n-cn-¡-s«,

 `   A = ( , ), ( , ), ( , ), ( , ), ( , ), ( , )5 1 5 2 5 3 5 4 5 5 5 6" ,.

    ( )n A  = 6 ,    P(A) = 
36
6 .

 cÊ m-as¯ Dcp«enÂ 5 In«p-¶-Xn-\pÅ kw`hw   B F¶n-cn-¡-s«.

 `   B  = ( , ), ( , ), ( , ), ( , ), ( , ), ( , )1 5 2 5 3 5 4 5 5 5 6 5" ,.

   ( )n B  = 6 ,         ( )P B  = 
36
6  .   

    A B+  = ( , )5 5" , BbXn\mÂ A, B F¶nh ]c-kv]-c-hÀÖ-I-§-fmb kw`-h-§Ä AÃ. 

 `   ( )n A B+  = 1 ,  ( )P A B+   = 
36
1 .

 `    k¦-e\ kn²m´w D]-tbm-Kn¨v

           ( )P A B,  = ( ) ( ) ( )P A P B P A B++ - .

                          = 
36
6

36
6

36
1+ -  = 

36
11 .

DZmlcWw 12.14

 Hcp -s]¬Ip-«nsb Hcp saUn-¡Â tImtf-PnÂ sXc-sª-Sp-¡-s¸-Sp-

¶-Xn-\pÅ kw`-h-yX 0.16. AhÄ¡v Hcp F©n-\o-b-dnwKv tImtf-PnÂ {]th-

i-\-¯n\v sXcs-ª-Sp-¡-s¸-Sp-¶Xn\pÅ kw`m-h-y-X 0.24. cÊp tImtf-Pnepw 

sXcs-ª-Sp-¡-s¸-Sp-hm-\pÅ kw`m-h-yX  0.11. 

 (i)  s]¬¡p-«nsb IpdªXv cÊ v tIm-tf-PnÂ H¶n-se-¦nepw            

sXc-sª-Sp-¡-s¸-Sp-¶Xn\pÅ kw`m-h-yX ImWp-I.

 (ii)  s]¬¡p-«n-sb saUn-¡Â tImtf-PnÂ am{Xtam AsÃ¦nÂ F©n\obdnwKv tImtf-PnÂ am{Xtam 

sXc-sª-Sp-¡s¸Sp¶Xn\pÅ kw`m-h-yX ImWp-I.

\nÀ²mcWw  Hcp saUn-¡Â tImtf-PnÂ sXcsªSp¡-s¸-Sm-\pÅ kw`hw AF¶pw Hcp F©n-\o-b-dnwKv                                  

                tImtf-PnÂ  sXc-sª-Sp-¡-s¸-Sm-\pÅ kw`hw B F¶pw Ccn-¡-s«.

(i) ( )P A  = 0.16,    ( )P B  = 0.24 , ( )P A B+  = 0.11

 P ( cÊ p tImtf-PnÂ H¶n-se-¦nepw sXc-sª-Sp-¡-s¸-Sp-¶-Xn-\v)  

  ( )P A B,  = ( ) ( ) ( )P A P B P A B++ -

     = . . .0 16 0 24 0 11+ -  =  0.29.

A B+A B+

only A only B

A B+

Nn{Xw. 12.7
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(ii) P (cÊ p tImtf-PnÂ GsX¦nepw H¶nÂ am{Xw sXc-sª-Sp-¡-s¸-Sp-¶-Xn-\v)

   = P  (A am{Xw AsÃ-¦nÂ B am{Xw)

   = ( ) ( )P A B P A B+ ++

   = ( ) ( ) ( ) ( )P A P A B P B P A B+ +- + -6 6@ @

   = . . . .0 16 0 11 0 24 0 11- + -^ ^h h =  0.18.

DZmlcWw 12.15 

 “ENTERTAINMENT”F¶ hm¡n-epÅ A£-c-§-fnÂ \n¶v bmZrÝnIambn Hcp A£cw                 

sXc-sª-Sp-¯mÂ AXp Hcp kzm-cm-£cw AsÃ-¦nÂ T Bbn-cn-¡p-¶-Xn-\pÅ kw`m-h-yX ImWpI. (A-£-c-§Ä 

BhÀ¯n-¡m-hp-¶-Xm-Wv)

\nÀ²mcWw   ENTERTAINMENT F¶ hm¡nÂ 13 A£-c-§Ä DÊ v.

 `   ( )n S  = 13.

 Hcp kzm-c-£cw sXc-sª-Sp-¡p-¶-Xn-\pÅ kw`hw A F¶n-cn-¡-s«.

  `     ( )n A  = 5.

     ( )P A  = 
( )
( )

n S
n A  = 

13
5 .

 A£cw T sXc-sª-Sp¡p¶Xn\pÅ kw`hw B  F¶n-cn-¡-s«.

 `     ( )n B  = 3

   ( )P B  = 
( )
( )

n S
n B  = 

13
3 . 

   ( )P A Bor AsÃ-¦nÂ( )P A Bor  = ( ) ( )P A P B+     a  Abpw Bbpw ]c-kv]c hÀÖI kw`-h-§Ä 
                             =

13
5

13
3

13
8+ = .

DZmlcWw 12.16

 A, B, C  F¶nh GsX-¦nepw aq¶v ]c-kv]c hÀÖ-Ihpw k¼qÀ®-hp-am-b kw`-h-§ÄF¶n-cn-¡-s«.

 ( )P B  = ( )P A
2
3 , ( ) ( )P C P B

2
1= .G¦nÂ  P(A) ImWp-I.

\nÀ²mcWw

    ( )P A  = p .

   ( )P B  = ( )P A
2
3  = p

2
3 .

   ( )P C  = ( )P B
2
1  =  p

2
1

2
3` j  =  p

4
3 .

 A ,  B ,  C  F ¶ n h  ] c k v ] c h À Ö I h p w  k ¼ q À ® - h p - a m - b  k w ` - h - § Ä  
( ) ( ) ( ) ( )P A B C P A P B P C S A B Cand` , , , ,= + + =, ( ) ( ) ( ) ( )P A B C P A P B P C S A B Cand` , , , ,= + + =

 Ct¸mÄ                ( )P S  = 1.
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 AXmbXv       ( ) ( ) ( )P A P B P C+ +  = 1   

 (   p p p
2
3

4
3+ +  = 1

 (           4 6 3p p p+ +  = 4 

            p = 
13
4  .  

      ( )P A  =  
13
4 .

DZmlcWw 12.17
 52 ImÀUpIfpÅ Hcp sI«nÂ\n¶pw Hcp ImÀUv FSp¯mÂ AXv Hcp InMv AsÃ¦nÂ Hcp lmÀ«v 

AsÃ¦nÂ Hcp Nph¸v ImÀUv Bbncn¡p¶Xn\pÅ kw`mhyX ImWpI.

\nÀ²mcWw Hcp InMv, Hcp lmÀ«v, Hcp Nph¸v ImÀUv In«p¶Xn\pÅ kw`h§Ä bYm{Iaw A, B, C F¶ncn¡s«.

   ( )n S  = 52, ( )n A  = 4, ( )n B  =  13, ( )n C  = 26. IqSmsX 
   ( )n A B+  = 1, ( )n B C+  = 13, ( )n C A+  = 2  IqSmsX  ( )n A B C+ +  = 1.

   ( )P A`  = 
52
4 , ( )P B  = 

52
13 , ( )P C  = 

52
26 .

  ( )P A B+  = 
52
1 , ( )P B C+  = 

52
13 ,  ( )P C A+  = 

52
2  , ( )P A B C+ +  =

52
1 .

( )P A B CNow , ,  = ( ) ( ) ( ) ( )P A P B P C P A B++ + - ( ) ( ) ( )P B C P C A P A B C+ + + +- - +

          = 
52
4

52
13

52
26

52
1

52
13

52
2

52
1+ + - - - +   = 

52
44 16-

          = 
13
7 .

DZmlcWw 12.18
 Hcp k©nbnÂ  10 shÅ, 5 Idp¸v,  3]¨, 2Nph¸v ]´pIÄ DÊ v. bmZrÝnIambn Hcp ]s´Sp¯mÂ 

AXv shÅ AsÃ¦nÂ Idp¸v AsÃ¦nÂ ]¨bmbncn¡m\pÅ kw`hyX ImWpI.

\nÀ²mcWw  km¼nÄ kvt]kv S F¶ncn¡s«. 
   `    ( )n S  = 20.
 Hcp shÅ, Idp¸pw,]¨bpw ]´pIÄ FSp¡p¶Xn\pÅ kw`hw bYm{Iaw W, B ,G  F¶ncn¡s«. 

 shÅ  ]´v In«p¶Xn\pÅ kw`mhyX  ( )
( )
( )

P W
n S
n W

=  = 
20
10 .

 Hcp Idp¯ ]´v In«p¶Xn\pÅ kw`mhyX ( )
( )
( )

P B
n S
n B

=   = 
20
5 .

 Hcp ]¨¸´v In«p¶Xn\pÅ kw`mhyX  ( )
( )
( )

P G
n S
n G

=  = 
20
3 .

 `  Hcp shÅ AsÃ¦nÂ Hcp Idp¸v AsÃ¦nÂ Hcp ]¨ ]´v In«p¶Xn\pÅ kw`hyX

  ( ) ( ) ( ) ( )P W B G P W P B P G, , = + +            a W, B ,GF¶nh ]ckv]chÀÖI§fmWv.

    = 
20
10

20
5

20
3+ +  = 

10
9

Ipdn¸v :   ( ) ( ) ( ) ( )P W B G P W P B P G, , = + +P(R( )P A B,l l) =1. . . .0 16 0 11 0 24 0 11- + -^ ^h hP(R) = 1. . . .0 16 0 11 0 24 0 11- + -^ ^h h2
20 = 9

10 F¶ coXnbnepw D¯cw In«p¶XmWv
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A`ymkw 12.2

1. A bpw B bpw ]ckv]c hÀÖI kw`h§fmWv  ( ) ( )P A P B
5
3

5
1and= =, ( ) ( )P A P B

5
3

5
1and= =  F¦nÂ ( )P A B,  ImWpI

2. A, B F¶nh cÊ v kw`h§fmWv  ( ) , ( )P A P B
4
1

5
2= =   ,  ( )P A B

2
1, =   F¦nÂ  ( )P A B+

ImWpI.

3. A, B F¶o cÊ p kw`h§fnÂ ( ) , ( ) , ( ) 1.P A P B P A B
2
1

10
7 ,= = =  F¦nÂ  (i) ( )P A B+  

(ii) ( )P A B,l l  F¶nh ImWpI.

4. Hcp ]InS cÊ p {]mhiyw Dcp«p¶p. BZys¯ {]mhiyw Dcp«pt¼mÄ Hcp Cc« kwJy In«p¶Xn\v 

AsÃ¦nÂ cÊ p Dcp«enepw apJkwJyIfpsS  XpI 8 In«p¶Xn\v DÅ kw`mhyX ImWpI.

5. 1apXÂ 50 hsc A¡an« ]qÀ®m¦§fnÂ \n¶v bmZrÝnIambn Hcp kwJy sXcsªSp¯mÂ, AXv 4 
AsÃ¦nÂ 6 sImÊ v \ntÈjw lcn¡mhp¶ Hcp kwJy Bbncn¡p¶Xn\pff kw`mhyX ImWpI.

6. Hcp k©nbnÂ 50 km£Ifpw 150 BWnIfpw DÊ v. ]IpXn km£Ifpw ]IpXn BWnIfpw 

Xpcp¼n¨XmWv. bmZrÝnIambn H¶v sXcsªSp¯mÂ, AXv Xpcp¼n¨Xv AsÃ¦nÂ Hcp  km£ 

Bbncn¡p¶Xn\pÅ kw`mhyX ImWpI.

7. cÊ v ]InSIÄ Htc kabw Dcp«p¶p. apJ§fnse kwJyIfpsS XpIsb 3 sImtÊ m, 4 sImtÊm                   

\ntÈjw lcn¡m³ km[n¡m¯Xnsâ kw`hyX ImWpI.

8. Hcp IqSbnÂ 20 B¸nfpIfpw 10 Hmd©pIfpapÊ v. AXnÂ 5 B¸nfpIfpw 3 Hmd©pIfpw 

AgpInbXmWv. HcmÄ bmZrÝnIambn Hcp ]gsaSp¯mÂ AXv B¸nÂ AsÃ¦nÂ Hcp \Ã ]gw 

Bbncn¡m\pÅ kw`mhyX ImWpI.

9. Hcp ¢mÊnse hnZymÀ°nIfnÂ  40% t]À KWnX {]ivt\m¯cnbnepw, 30% t]À Pohimkv{X {]

ivt\m¯cnbnepw, 10% t]À cÊp {]ivt\m¯cnbnepw ]s¦Sp¯p.¢mÊnÂ \n¶pw bmZrÝnIambn 

Hcp hnZymÀ°nsb sXcsªSp¯mÂ B hnZymÀ°n KWnX {]ivt\m¯cn AsÃ¦nÂ Pohimkv{X                

{]ivt\m¯cn AsÃ¦nÂ cÊp  {]ivt\m¯cnbnepw ]s¦Sp¡p¶Xn\pÅ kw`mhyX ImWpI.

10. 52 ImÀUpIfpÅ \¶mbn Ii¡s¸« sI«nÂ \n¶pw bmZrÝnIambn Hcp ImÀUv FSp¯mÂ AXv Hcp 
kvt]Uv AsÃ¦nÂ Hcp InMv  Bbncn¡m\pÅ kw`mhyX ImWpI.

11. Hcp s]«nÂ 10 shÅ,  6 Nph¸v, 10 Idp¸v ]´pIfpÊ v. AXnÂ \n¶pw bmZrÝnIambn Hcp ]´v 

FSp¡p¶p. AXv shÅ AsÃ¦nÂ Nph¸v Bbnc¡p¶Xn\pÅ kw`mhyXImWpI.

12. 2,5,9F¶o A¡§Ä D]tbmKn¨v Hcp cÊ¡kwJy (kwJybnse A¡§Ä BhÀ¯n¡m³ ]mSnÃ)           

cq]oIcn¡p¶p.  B kwJy  2 AsÃ¦nÂ 5 sImÊ v \ntÈjw lcn¡mhp¶Xn\pÅ kw`mhyX ImWpI.

13. “ACCOMMODATION”  F¶ hm¡nse Htcm A£ct¯bpw Htcm IjWw t]¸dnÂ FgpXn, 

B 13 IjWw t]¸dpItfbpw Hcp `cWnbnÂ \nt£]n¡p¶p. `cWnbnÂ \n¶pw bmZrÝnIambn Hcp 

IjWw t]¸sdSp¯mÂ AXv 

(i) A£cw ‘A’ AsÃ¦nÂ ‘O’ BIp¶Xn\pÅ kw`mhyX ImWpI.

 (ii) A£cw ‘M’ AsÃ¦nÂ ‘C’ BIp¶Xn\pÅ kw`mhyX ImWpI.
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14. Hcp ]pXnb Imdnsâ cq]tcJbv¡v ]mcntXmjnIw  e`n¡p¶Xn\pÅ kw`mhyX 0.25 AXnse CÔ\                

D]tbmK ss\]pWy¯n\v ]mcntXmjnIw e`n¡p¶Xn\pÅ  kw`mhyX 0.35cÊp ]mcntXmjnIhpw 

e`n¡p¶Xn\pÅ kw`mhyX 0.15 F¦nÂ

 (i) IpdªXv  Hcp ]mcntXmjnIw.

 (ii) tcsbmcp ]mcntXmjnIw am{Xw e`n¡pI F¶nhbpsS kw`mhyX ImWpI.

15. A, B , C F¶nhbv¡v Hcp {]iv\w \nÀ²mcWw sN¿p¶Xn\pÅ kw`mhyX bYm{Iaw ,
5
4

3
2

7
3and,,

5
4

3
2

7
3and  

BIp¶p.  A bv¡pw B bv¡pw \nÀ²mcWw sN¿p¶Xn\pÅ kw`mhyX 
15
8 , B bv¡pw C bv¡pw                  

\nÀ²mcWw sN¿p¶Xn\pÅ kw`mhyX 
7
2 . A bv¡pw  C bv¡pw \nÀ²mcWw sN¿p¶Xn\pÅ kw`mhyX  

35
12 . aq¶pt]À¡pw {]iv\w \nÀ²mcWw sN¿p¶Xn\pÅ kw`mhyX 

35
8 . F¦nÂ AhcnÂ Hcmsf 

sIms Ê¦nepw {]iv\w \nÀ²mcWw sN¿s¸Sp¶Xnsâ kw`mhyX ImWpI.

A`ymkw 12.3

icnbmb D¯cw sXcsªSp¯v FgpXpI

1.  z  Hcp Akm²y kw`hsa¦nÂ P z =^ h

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

2
1

2.  Hcp bmZrÝnI ]co£W¯nsâ km¼nÄ kvt]knÂ S, F¦nÂ  P(S) =

 (A) 0 (B) 
8
1  (C) 

2
1  (D) 1

3.  AF¶ kw`h¯nsâ kw`mhyX p , F¦nÂ p  Xr]vXns¸Sp¯p¶Xv   

 (A) p0 11 1  (B) p0 1# #  (C) p0 11#  (D) p0 11 #

4.  A, B GsX¦nepw cÊ p kw`h§Ä,  SAhbpsS km¼nÄ kvt]kv  F¦nÂ ( )P A B+ =

 (A) ( ) ( )P B P A B+-  (B) ( ) ( )P A B P B+ -  

 (C) ( )P S   (D) P A B, l^ h6 @

5.  Hcp hnZymÀ°n KWnX¯n\v 100 amÀ¡v hm§p¶Xn\pÅ kw`mhyX 
5
4 . AhÀ 100 amÀ¡v 

hm§mXncn¡m\pÅ kw`mhyX 

 (A) 
5
1  (B) 

5
2  (C) 

5
3  (D) 

5
4

6.   A bpw B bpw  cÊ v kw`h§fmsW¦nÂ

 ( ) 0.25, ( ) 0. 5 ( ) 0.14, ( )P A P B P A B P A B0 and then+ ,= = = =, ( ) 0.25, ( ) 0. 5 ( ) 0.14, ( )P A P B P A B P A B0 and then+ ,= = = =F¶mÂ ( ) 0.25, ( ) 0. 5 ( ) 0.14, ( )P A P B P A B P A B0 and then+ ,= = = =

 (A) 0.61 (B) 0.16 (C) 0.14 (D) 0.6

7.  20 C\§Ä AS§nbn«pÅ Hcp km¼nÄ kvt]knÂ 6 F®w tISmbhbmWv. AXnÂ \n¶pw Hsc®w 

bmZrÝnIambn FSp¡p¶p. AXv tISnÃm¯Xmbncn¡m\pÅ kw`mhyX F´v?

 (A) 
10
7  (B) 0 (C) 

10
3  (D) 

3
2
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8.  A bpw B  bpw ]ckv]chÀÖI kw`h§fpw S km¼nÄ kvt]kpw BsW¦nÂ

  ( ) ( )P A P B
3
1= ,  S A B,= ,  F¶mÂ ( )P A =

 (a) 
4
1  (b) 

2
1  (c) 

4
3  (d) 

8
3

9.  A, B,CF¶o aq¶p ]ckv]c hÀÖI kw`h§fpsS kw`mhyX  , ,
3
1

4
1

12
5and, ,

3
1

4
1

12
5and F¦nÂ P A B C, ,^ h  = 

 (a)  
12
19  (b)  

12
11  (c)  

12
7  (d) 1

10.      ( ) 0.25, ( ) 0.50, ( ) 0.14P A P B P A B+= = =   F¦nÂ P (A bpaÃ B bpaÃ) =
 (a)  0.39 (b)  0.25 (c)  0.11 (d)  0.24

11.  5 Idp¸v ]´pIfpw,  4 shÅ ]´pIfpw, 3 Nph¸v ]´pIfpw AS§p¶ Hcp k©nbnÂ \n¶v 

bmZrÝnIambn Hcp ]´v sXcsªSp¯p. AXv Nph¸v AÃmXncn¡m\pÅ kw`mhyX.

 (a) 
12
5  (b) 

12
4  (c) 

12
3  (d) 

4
3

12.  cÊp ]InSIÄ Htc kabw Dcp«p¶p. apJ§fnÂ  Htc kwJyIn«p¶Xn\pÅ kw`mhyX.

 (a) 
36
1  (b) 

3
1  (c) 

6
1  (d) 

3
2  

13.  Hcp ]InS Hcp {]hiyw Dcp«pt¼mÄ `mPy AsÃ¦nÂ A`mPy kwJyIn«p¶Xn\pÅ  kw`mhyX

 (a) 1 (b) 0 (c) 
6
5  (d) 

6
1

14.  Hcp \mWbw 3 {]mhiyw tSmÊnSpt¼mÄ 3 XeIÄ AsÃ¦nÂ 3 ]qhpIÄ In«p¶Xn\pÅ kw`mhyX

 (a) 
8
1  (b) 

4
1  (c) 

8
3  (d) 

2
1

15.  52 ImÀUpIÄ AS§nb Hcp sI«nÂ \n¶pw bmZrÝnIambn Hcp ImÀUv FSp¡p¶p.AXv Hcp Gtkm, 

Hcp IntMm AÃmXncn¡p¶Xn\pÅ kw`mhyX

 (a)  
13
2  (b)  

13
11  (c)  

13
4  (d)  

13
8

16. Hcp A[nhÀj¯nÂ 53 shÅnbmgvNIÄ AsÃ¦nÂ 53 i\nbmgvNIÄ DÊmbncn¡p¶Xn\pÅ   

 kw`mhyX

 (a)  
7
2  (b)  

7
1  (c)  

7
4  (d) 

7
3

17. Hcp km[mcW hÀj¯nÂ 53RmdmgvNIÄ AsÃ¦nÂ 53 Xn¦fmgvNIÄ  DÊmbncn¡p¶Xn\pÅ  

 kw`mhyX

 (a) 
7
1  (b) 

7
2  (c)  

7
3  (d)  0

18. 52 ImÀUp-I-f-S-§nb Hcp sI«nÂ \n¶v Hcp ImÀUv sXcsªSp¯mÂ,  AXv lmÀ«v ImÀUn-se                

cmÚn bmbncn¡p¶Xn\pÅ kw`mhyX

 (a) 
52
1  (b) 

52
16  (c)  

13
1  (d)  

26
1

19.  kp\n-ÝnX kw`h-¯nsâ kw`m-h-yX

 (a) 1 (b)  0 (c) 100 (d)  0.1
20. Hcp bmZr-ÝnI ]co-£-W-¯nsâ ^ew hnP-btam tXmÂhntbm Bbn-cn-¡p-¶-Xm-Wv. hnP-b-¯nsâ 

kw`mhyX tXmÂhn-bpsS kw`m-h-y-X-bpsS cÊp- a-S-§m-sW-¦nÂ hnP-b-¯nsâ kw`mhyX 

 (a)  
3
1  (b)  

3
2  (c)  1 (d)  0
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1. KW-§fpw ^e-\-§fpw 

A`ymkw 1.1

2.    (i)    A      (ii)  z    3.   (i)  {b, c}   (ii)  z     (iii)  {a, e, f, s} 
4.   (i)   {2, 4, 6, 7, 8, 9}     (ii)  {4, 6}     (iii)  {4, 6, 7, 8, 9} 
10.    {–5, –3, –2}, {–5, –3}, kwtbm-P-\-a-Ã. 

A`ymkw 1.2

2.  (i)  \A A B A Bor, +l l^ ^h h AsÃ¦nÂ \A A B A Bor, +l l^ ^h h    (ii)  A B A C+ , +^ ^h h       (iii) \A B C,^ h    (iv)  \A B C+^ h

5.  (i)  {12}    (ii)  {4, 8, 12, 20, 24, 28}

A`ymkw 1.3

1.  300         2.  430 3.   35        5.   100  6.  30%      7.  (i)  10      (ii)  25     (iii)  15
8.  (i)  450   (ii)  3550     (iii)  1850       9.   15 

A`ymkw 1.4

1.  (i) ^e-\-aÃ      (ii) ^e-\-amWv       2.  aWvUew ={1, 2, 3, 4, 5}; cwKw ={1, 3, 5, 7, 9} 

3.  (i) one-one ^e-\-hpaÃ  onto ^e-\hp-aÃ  (ii) Ønc-^-e\w  (iii) one-one onto ^e\w 
4.  (i) ^e-\-aÃ        (ii) one-one ^e\w   (iii) ^e-\-aÃ       (iv) ss_P-IvSohv  

5.  a = –2,  b = –5,  c = 8,  d = –1 6. cwKw , , ,
2
1 1 1

2
1- -$ . ;  Abnen-cp¶v Abv¡v f Hcp ^e-\-aÃ

7.  one-one, onto ^e\w   8.  (i)  12 , 14  (ii)  13 , 15      9.    a = 9,  b = 15   

10. (i) , , , , , , ,f 5 7 6 9 7 11 8 13= - - - -^ ^ ^ ^h h h h" , 

 (ii) kl-a-WvUew , , , , , ,11 4 7 10 7 9 13= - - - - -" ,   
 (iii) cwKw , , ,7 9 11 13= - - - -" ,    (iv)  one-one ^e\w   

11.  (i)  ^e\w  (ii)  ^e\w    (iii) ^e\aÃ    (iv)   ^e\aÃ     (v)  ^e\w          

12.
x –1 –3 –5 –4
f (x)   2   1  6   3

13.  , , , , , , , , ,6 1 9 2 15 4 18 5 21 6^ ^ ^ ^ ^h h h h h" ,

x 6 9 15 18 21
f (x) 1 2 4 5 6

D¯-c-§Ä
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14. , , , , , , ,4 3 6 4 8 5 10 6^ ^ ^ ^h h h h" ,

x 4 6 8 10
f (x) 3 4 5 6

15. (i)  16    (ii)  –32    (iii)  5   (iv)  
3
2           16.   (i)   23    (ii)   34    (iii)   2

A`ymkw 1.5

1 2 3 4 5 6 7 8 9 10
A C C A A B A B B B
11 12 13 14 15 16 17 18 19 20
A B C D A D D B A C

2. hmkvX-hnI kwJ-y-I-fpsS A\p-{I-a-§fpw t{iWn-Ifpw

A`ymkw 2.1

1.  (i)   , 0,1
3
1-     (ii)  27, 81, 243- -   (iii)  , 2,

4
3

4
15- -   

2.  (i)  ,
17
9

21
11         (ii)   –1536, 18432      (iii)  36, 78      (iv)   –21,57

3.    378,  
313
25          4.   195,  256             5.   2,  5,  15,  35,  75           6.   1,  1,  1,  2,  3,  5

A`ymkw 2.2
1.  A.P : 6, 11, 16, g ; s]m-Xp-]Zw 5n +1         2.  s]mXp-h-y-X-ymkw –5,  t

15
 = 55

3.  t 3
29
=       4.   t 23 2

12
=     5.   t 84

17
=       6.    (i)  27 ]Z-§Ä  (ii) 34 ]Z-§Ä

8.    t 109
27
=     9.   n = 10            10.    7              11.   BZ-y-hÀjw : 100,  t 2200

15
=  

12.  2560      13.  10, 2, –6 AsÃ-¦nÂ  –6, 2, 10   14.    2, 6, 10 AsÃ-¦nÂ 10, 6, 2     
16. A.P.,  `91,500

A`ymkw 2.3
1.  (i)  G.P. , r = 2       (ii)  G.P. , r = 5     (iii)  G.P. , r = 

3
2     (iv)  G.P. , r = 

12
1    

 (v)  G.P. , r = 
2
1     (vi)  G.P. AÃ   

2.   2
7

-      3.    2, 6, 18 , g    4.   , , ,
3
1

9
1

27
1 g     5.   (i) n = 8  (ii) n = 11    6.   n = 5   7.   r = 5  

8.  r
2
5

5
2or= AsÃ-¦nÂ r
2
5

5
2or= ; ]Z-§Ä ,1, . ( ) ,1, .

5
2

2
5

2
5

5
2or AsÃ-¦nÂ ,1, . ( ) ,1, .

5
2

2
5

2
5

5
2or    9.   18, 6, 2  AsÃ-¦nÂ  2, 6, 18  

10.   4, 2, 1 AsÃ-¦nÂ 1, 2, 4    11.   1,3,9, ( ) 9,3,1,org g AsÃ-¦nÂ 1,3,9, ( ) 9,3,1,org g 12.  1000
100
105 12

` j     
13.   50,000

100
55 15

# ` j
A`ymkw 2.4

1.  (i)  2850    (ii)  7875        2.   1020        3.   (i)  260   (ii)  375     4.   (i)  1890   (ii)  50     5.  –3240

6.  
11
39

11
40

11
41 g+ + +    7.  8 ]Z-§Ä   8. 55350     9.  740    10.  7227         11. 36      

12. 13995      13.  15 Znh-k-§Ä     14.  A.P., `37,200   15.   A.P. AÃ.    
16.  156 {]mhiyw        20.  1225 CjvSnI-IÄ
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A`ymkw 2.5

1.  s
4
15 1

3
1

20

20

= - ` j; E 2.     s
6
1 1

3
1

27

27

= - ` j; E       3.   (i) 765    (ii) ( )
2
5 3 1

12

-

4.  (i) 
.

.

0 9

1 0 1 10
- ^ h     (ii) 

81
10 10 1

9
2020

- -^ h      5.  (i) n 6=    (ii) n 6=      6. 
4
75 1

5
4 23

- ` j; E

7.  3 6 12 g+ + +       8.  (i) n
81
70 10 1

9
7n

- -6 @    (ii) 1
3
2 1

10
1 n

- - ` j8 B

9.  s
3

5 4 1
15

15

= -^ h             10.   2þmas¯ km[yX;  am§-I-fpsS F®w 1023.      11.    r = 2
A`ymkw 2.6

1.  (i)  1035      (ii)  4285       (iii)  2550       (iv)  17395     (v)  10630         (vi)  382500    
2.   (i)  k = 12    (ii)  k = 9 3.   29241       4.  91             5.  3818 cm2 sk.ao2     6.  201825 cm3 sk.ao3  

A`ymkw 2.7
1 2 3 4 5 6 7 8 9 10
A D C D D A B B B B
11 12 13 14 15 16 17 18 19 20
B A B D A B B A C A

3. _oP-K-WnXw
A`ymkw 3.1

1. 4 ,
2
3  2.  1 , 5 3.  3 , 2   4.  ,

3
1

2
1    5.  1 , 5  6.  ,

23
11

31
22

7. 2 , 4  8.  2 , 1 9.  5 ,
7
1  10.  6 , – 4

A`ymkw 3.2

1. (i) 4 , 3    (ii) 0.4, 0.3   (iii) 2 , 3  (iv) ,
2
1

3
1

2. (i) 23 , 7  (ii)  ` 18,000 , ` 14,000       (iii) 42    (iv)  ` 800    (v) 253cm2 sk.ao2    (vi)  720In.ao

A`ymkw 3.3

1. (i) 4, – 2   (ii) ,
2
1

2
1  (iii) ,

2
3

3
1-  (iv) 0, – 2 (v) ,15 15-  (vi) ,

3
2 1

 (vii)  ,
2

1

2

1   (viii) ,13 11-  

2. (i) x x3 1
2

- +  (ii) x x2 4
2

- +  (iii) x 4
2

+            (iv)  x x2
5
12

- +  

 (v) x x
3

1
2

- +  (vi) x x
2

4
2

- -  (vii)  x x
3 3

12

- -     (viii) x x3 2
2

- +

A`ymkw 3.4
1. (i)    2 1,x x

2

+ -  4   (ii)  3 11 40, 125x x
2

- + -       (iii)  2 2, 2x x
2

+ -

 (iv)  ,x x
3
5

9
5

9
502

- + -   (v)  2 ,x x x
2 8

3
32
51

32
2113

2

- - + -  

 (vi)  ,x x x3 8
2
55

2
413 2

- - + -

2. 6, 11, 5a b Remainder is=- =   injvSw 5     3.   2, 0, 10p q rRemainde is=- = - injvSw -10
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A`ymkw 3.5

1.  (i)    x x x1 2 3- + -^ ^ ^h h h    (ii)  x x x1 2 3 2 1- + -^ ^ ^h h h   (iii)  x x x1 12 10- - -^ ^ ^h h h

     (iv)  x x x1 4 6
2

- - +^ ^h h      (v)    x x x1 2 3- - +^ ^ ^h h h      (vi)   x x x1 2 10+ + +^ ^ ^h h h

    (vii)  x x x2 3 2 1- - +^ ^ ^h h h  (viii)    x x x1 4
2

- + -^ ^h h     (ix)    x x x1 1 10- + -^ ^ ^h h h

     (x)    x x x1 6 2 1- + +^ ^ ^h h h  (xi)     x x x2 3 7
2

- + +^ ^h h    (xii)   x x x2 3 4+ - -^ ^ ^h h h

A`ymkw 3.6

1.   (i) x yz7
2 3      (ii)   x y

2        (iii)  c5
3     (iv)  xyz7

2

2.  (i)   c d-       (ii)   x a3-      (iii)  m 3+     (iv)  x 11+    (v) x y2+  

 (vi)  x2 1+    (vii)  x 2-    (viii) x x1 1
2

- +^ ^h h   (ix) x x4 2 1
2

+^ h   (x) ( ) ( )a a1 3
3 2

- +

3.  (i)  x2 – 4x + 3   (ii)   x 1+    (iii)  x2 1
2
+^ h    (iv) x 4

2
+

A`ymkw 3.7

1.  x y z
3 2   2.  x y z12

3 3     3.   a b c
2 2 2    4.  a b c264

4 4 4   5.  am 3+  

6. xy x y+^ h      7.  ( )a a6 1 1
2

- +^ h   8.   ( )xy x y x y x xy y10 3 3 3 9
2 2

+ - - +^ ^h h

9. ( ) ( )x x x4 3 1
2 3

+ - -^ h     10.  420x x y x y x3 2 3 1
3 2+ - +^ ^ ^h h h

A`ymkw 3.8

1.  (i)   (x – 3) (x – 2) ( x + 6)       (ii)  x x x x x2 3 2 2
2 4 2
+ + + + +^ ^h h 

 (iii)  x x x x x2 5 8 4 21
2 3 2
+ - + + -^ ^h h   (iv)  x x x x x5 8 2 3 9 5

3 3 2
- - - - +^ ^h h

2.  (i)   ( )x x1 2
2

+ +^ h  (ii)  ( )x x3 7 4 5
3

- +^ h (iii)  x y x x y y
2 2 4 2 2 4
- + +^ ^h h 

 (iv)  x(x + 2) (5x + 1) (v)   (x – 2) ( x – 1)  (vi)   2(x + 1) (x + 2) 

A`ymkw 3.9

1. (i)    
x
x

4
2 3
-
+           (ii)   

x 1

1
2
-

     (iii)   x 1-^ h    (iv)   
x

x x
3

3 9
2

+
+ +

      (v)    x x 1
2
- +          (vi)  

x x

x

2 4

2
2
+ +

+  (vii)   
x
x

1
1

+
-        (viii)   (x + 3)   

 (ix)   
x

x

1

1

+

-

^
^

h
h          (x)   1              (xi)   

x

x

2 1

1

-

+

^
^

h
h  (xii)   (x – 2)

A`ymkw 3.10

1.  (i)  3x          (ii)  
x
x

2
9

-
+      (iii)  

x 4
1
+

      (iv)  
x 1
1
-

             (v)  
x
x

2
2 1
+
+        (vi)  1

2.  (i) 
x

x 1-     (ii) 
x
x

7
6

-
-     (iii)  

x
x

5
1

-
+     (iv) 

x
x

11
5

-
-    (v) 1   (vi) 

x
x

4 3 4
3 1

+
+

^ h
   (vii) 

x
x

1
1

+
-
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A`ymkw 3.11

 1 .  (i) x x2 4
2
+ +    (ii)  

x 1
2
+

                 (iii) ( )
x
x

3
2 4

+
+          (iv) 

x 5
2
-

 

    (v) 
x
x

2
1

-
+    (vi)  

x 4
4
+

                (vii)  
x 1
2
+

 (viii)  0

2.  
x

x x

2

2 2 5
2

3 2

+

+ +  3.    
x

x x
2 1

5 7 6
2

-
- +    4.   1         

A`ymkw 3.12

1.  (i)  a b c14
3 4 5    (ii)  ( ) ( )a b b c17

2 3
- -      (iii)  x 11-  

 (iv)  x y+    (v)  
y
x

9
11

2

       (vi)  
( ) ( ) ( )

( ) ( ) ( )

x y a b b c

a b x y b c
5
8

2 3 5

2 4 3

+ - +

+ - -

2.  (i)  x4 3-       (ii)  ( )( )( )x x x5 5 3+ - +           (iii)  x y z2 3 5- -

 (iv) x
x

12

2+    (v)  x x x2 3 3 2 2 1+ - +^ ^ ^h h h     (vi)  x x x2 1 2 3 1- - +^ ^ ^h h h

A`ymkw 3.13

1.  (i) x x2 3
2
- +      (ii) x x2 2 1

2
+ +         (iii) x x3 1

2
- +      (iv) x x4 3 2

2
- +

2.  (i) ,a b42 49=- =    (ii) ,a b12 9= =    (iii) ,a b49 70= =-    (iv) 9, 12a b= =-

A`ymkw 3.14

1.  ,6 3-" ,    2.   ,
3
4 3-$ .     3.   ,5

5

3-' 1   4.    ,
2
3 5-$ .         5. 

3
4 ,2-$ .  

6.  ,5
5
1$ .       7.   ,

2
5

2
3-$ .   8.   ,

b a

1 1
2 2' 1        9.    ,

2
5 3-$ .       10. ,7

3
8$ .

A`ymkw 3.15

1.  (i) ,7 1-" ,     (ii)  ,
2

3 5
2

3 5- + - -' 1           (iii) ,3
2
1-$ .  

 (iv) 
2

,
2

a b a b- - +` j$ .   (v)  ,3 1" ,   (vi)  ,1 3-" ,

2.  (i) ,4 3" ,      (ii) ,
5
2

3
1$ .     (iii)  ,

2
1 2$ .        (iv) ,

a
b

a
b

3
2-$ . 

 (v)  ,
a

a1$ .  (vi) ,a b a b
6 6
+ -$ .  (vii)  ,

8
9 769

8
9 769+ -^ ^h h    (viii) ,

a

b1
2

2

-) 3

A`ymkw 3.16

1.  8 AsÃ-¦nÂ 
8
1        2.    9 , 6  3.   20 ao, 5ao AsÃ-¦nÂ 10ao, 10ao      4.   m

2
3  ao 

5.  45km/hr In.ao/aWn   6. 5 In.ao/aWn  7. AÑsâ hbÊv = 49,  aIsâ hbÊv =7    8. 24sk.ao   9. 12 Znh-k-§Ä      

10.    H¶m-as¯ XohÊ - n-bpsS thKX = 20 In.ao/aWn , cÊm-as¯ XohÊ- n-bpsS thK-X = 15In.ao/aWn

,
a

b1
2

2

-) 3 ,
a

b1
2

2

-) 3
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A`ymkw 3.17

1.  (i)  hmkvX-hnIw (ii) hmkvX-hnIaÃ  (iii) hmkvX-hnIw, Xpeyw    (iv) hmkvX-hnIw, Xpeyw      
 (v) hmkvX-hnIaÃ   (vi) hmkvX-hnIw

2. (i)  
2
25       (ii)  3!             (iii)   – 5 AsÃ-¦nÂ 1       (iv)  0 AsÃ-¦nÂ 3

A`ymkw 3.18

1.  (i)  6,5    (ii)  ,
k
r p-      (iii)  ,

3
5 0       (iv)   ,0

8
25-

2.  (i)  7 12 0x x
2
- + =     (ii)  6 2 0x x

2
- + =       (iii)  4 6 9 0x x1

2
- + =

3.  (i) 
6
13    (ii) 

3
1!         (iii)  

18
35    4.  

3
4          5.   x x4 29 25 0

2
- + =

6.  x x3 2 0
2
- + =      7.  x x11 1 0

2
- + =                8.   (i) x x6 3 0

2
- + =    

     (ii) x x27 18 1 0
2
- + =     (iii)  0x x3 18 25

2
- + =      9. x x3 4 0

2
+ - =     

10.  k 18=-         11.   a  =  !24          12. p 3 5!=   

A`ymkw 3.19

1 2 3 4 5 6 7 8 9 10
B C A A C D B C C C
11 12 13 14 15 16 17 18 19 20
D B A A A D D D B C
21 22 23 24 25
D A C C A

4. am{Sn-Ivkp-IÄ

A`ymkw 4.1

1. 
400

200

300

500

250

400

f p ,  
400

500

200

250

300

400
c m ,  3 2#  ,  2 3#   2.    

6

8

13

f p ,  6 8 13^ h

3. (i)  2 3#     (ii)  3 1#   (iii)  33 #   (iv)  31 #   (v)  4 2#

4. 1 8# ,  8 1# ,  2 4# ,  4 2#

5. 31 0# ,30 1# , ,2 15 15 2# # , 1 ,13 0 0 3# # , ,5 6 6 5# # , , , ,10 1 1 10 15 1 1 15# # # #

6. (i) 1

2

2

4
c m  (ii) 1

3

0

2
c m (iii) 

0

3
1

3
1

0

-
J

L

K
K
K

N

P

O
O
O
    7.  (i) 

1

2

3

2
1

1

2
3

J

L

K
K
K
KK

N

P

O
O
O
OO
 (ii) 

2
1

0

2
1

2
9

2

2
1

J

L

K
K
K
KK

N

P

O
O
O
OO
 (iii) 

2
1

2
1

2
3

2

1

0

J

L

K
K
K
KK

N

P

O
O
O
OO

8. (i) 3 4#  (ii)  4, 0  (iii)   2þm-as¯ hcn, 3þm-as¯ \nc 9.  AT A
2

3

4

1

5

0
= c m
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A`ymkw 4.2

1. ,x 2=  y 4=- ,  z 1=-    2.  4x = , y 3=-

3. 1

16

2

6

-

-
e o 4.   14

14

3

5
c m   5.  0

33

18

45

-

-
e o 6.  a = 3,  b = –4

7. X 5
2

5
11

5
12

3
=

-

-
J

L

K
K
K

N

P

O
O
O
,  Y 5

2

5
14

5
13

2
=

-

J

L

K
K
K

N

P

O
O
O
  8.  x = –3, –3,   y = –1, 4

            Snhn     UnhnUn  hnUntbmsKbnw knUn          Ip«nIÄ
      

{]mb-]qÀ¯n-bm-b-hÀ

11. 
55

72

47

27

30

33

20

25

18

16

27

22

store I
stroe II
stroe III

f p    12.     5

10

5

10

Before 2.00p.m.
After 2.00p.m.c m

A`ymkw 4.3

1. (i)  4 2#   (ii)  \nÀÆ-Nn-¡-s¸-«n-«nÃ (iii)   3 5#   (iv)   2 2#

2. (i)  ( 6 ) (ii)  8

22

11

12

-
c m (iii)   40

22

64

1

-
c m   (iv)   12

6

42

21-

-
e o

3. 
1750

1600

1650

I day
II day
III day

f p
H¶mw Znhkw

cÊ mw Znhkw

aq¶mw Znhkw
,  5000^ h  4.    x 3= , y 0=  5.  x 2= ,  y 5=-

7. AB
15

12

4

0
= c m,  9

17

6

6
,BA AB BA!= c m      11.  x = –3, 5

A`ymkw 4.4

1 2 3 4 5 6 7 8 9 10
D D A D B D B C C A
11 12 13 14 15 16 17 18 19 20
B D D B C B A C B D

5.  hntÇ-jI Pym-anXn

A`ymkw 5.1

1. (i)  (–2, 1)   (ii)  (0,2) 2.   (i)  (5,–2)  (ii) (2, –1) 3.  (–12, 8)  

4.   (2, –2) 6.  (–24,–2) 7.    (–2, 3)    8.   (–6, –3) 9.    (–1, 0), (–4, 2)  

10.  , , , , ,3
2
3 2 3 1

2
9- - -` ^ `j h j     11. 4  :  7  B´-cn-I-ambn

12. 5 : 2  B´-cn-I-ambn ,  ,0
7
17` j   13.    , ,

2
130 13

2
130  

A`ymkw 5.2

1. (i) 3 N.am{XIÄ (ii) 32 N.am{XIÄ (iii) 19 N.am{XIÄ

2. (i) a = –3  (ii) a
2
13=   (iii) a = 1, 3

2 aWnbv¡pap¼v

2  aWnbv¡ptijw

IS I 
IS II
IS III
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3. (i)  ka-tc-Jo-b-amWv (ii)  ka-tc-Jo-b-aÃ (iii)  ka-tc-Jo-b-amWv

4. (i)  k = 1  (ii)  k = 2  (iii)  
3
7k =

5. (i)  17 N.am{XIÄ (ii)  43 N.am{XIÄ (iii)  60.5 N.am{XIÄ 7. 1N.am{XIÄ,  1 : 4

A`ymkw 5.3

1. (i)  45c  (ii)  60c  (iii) 0c   2.   (i)  
3

1    (ii)  3  (iii) \nÀÆ-Nn-¡-s¸-«n-«nÃ

3. (i)  1 (ii)  –2  (iii) 1  4.   (i)  45c    (ii)  30c  (iii) tan
a
bi =

5. 
2
1-   6.   (i)  0     (ii)\nÀÆ-Nn-¡-s¸-«n-«nÃ     (iii)  1      7.  , 03        10.   a = –1

11.  b = 6 12.  
10
9-  13.  , ,

7
11 13

4
1- -                  14.  , ,

12
1

5
4

2
9-

A`ymkw 5.4

1. y = 5 ,  y = –5  2.    y = –2 ,  x = –5    3.  (i) x y3 4 0+ - =      (ii) x y3 3 0- + =

4. x y2 6 0- + =   5.   (i) Nmbvhv 1,  y-A´:JÞw1   (ii) Nmbvhv 
3
5 , y-A´:JÞw  0      

 (iii)  Nmbvhv 2,   y-A´:JÞw
2
1   (iv) Nmbvhv  ,

3
2-  y-A´:JÞw 

5
2-

6. (i) x y4 6 0+ - =        (ii) x y2 3 22 0- - =   7.   x y2 2 3 3 3 7 0- + - =^ h

8. (i) x y5 27 0- + =      (ii) 0x y 6+ + =             9.    x y6 5 2 0+ - =

11. (i) x y3 2 6 0+ - =  (ii) x y9 2 3 0- + =     (iii) x y15 8 6 0- - =

12. (i) 3,5 (ii) –8, 16 (iii) ,
3
4

5
2- - ,     13.    0x y2 3 18+ - =

14. 2 6 0, 2 6 0x y x y+ - = + - =                15. x y 8 0- - =

16. 0x y3 6+ - =  17.  2 0x y2 3 1+ - =       18.   0x y2 10+ - = , 6 0x y11 66+ - =

19. x y 5 0+ - =  20.  3 2 4 0x y- + =

A`ymkw 5.5
1. (i) 

4
3-   (ii) 7  (iii)  

5
4      4.  a = 6     5.   a = 5  6.   p = 1,2          7.    h = 

9
22

8. x y3 5 0- - =      9.  x y2 0+ =    10.  x y2 5 0+ - =        11.  x y 2 0+ - =

12.  x y5 3 8 0+ + =    13.  3 7 0x y+ - =    14.   x y3 6 0- + =

15.  x y4 20 0- + =    16.   (3, 2)       17.   5 am{X-IÄ    18.  x y2 5 0+ - =

19. x y2 3 9 0+ - =

A`ymkw 5.6

1 2 3 4 5 6 7 8 9 10 11 12
C B A D A B D A D C C B
13 14 15 16 17 18 19 20 21 22 23
C C C D B B D A A B B
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6.Pym-anXn

A`ymkw 6.1 

1. (i) 20sk.ao  (ii) 6sk.ao   (iii) 1            2.  (i) AÃ  (ii) BWv 3.    7.5sk.ao 4. 10.5sk.ao

6.   12sk.ao, 10sk.ao, 9.  (i)  7.5sk.ao  (ii)  5.8sk.ao   (iii) 4   10.  (i) BWv (ii) AÃ 11.  18

A`ymkw 6.2

1.  (i) x = 4sk.ao,  y = 9sk.ao  (ii) x = 3.6 sk.ao,  y = 2.4sk.ao,  z = 10sk.ao  (iii) x = 8.4sk.ao,  
  y = 2.5sk.ao       2.   3.6ao 3.   1.2ao  4.    140ao  6.   6 sk.ao            7.   64N.sk.ao 
    8. 166.25N.sk.ao 9.   (i) 

64
9   (ii) 

64
55   10.  6.3.N.In.ao 11. 72 sk.ao     12.  9ao 

 13.  (i) , ,XWY YWZ XYZ3 3 3    (ii)  4.8ao

A`ymkw 6.3

1.  65c       2.   (i)  4 sk.ao  (ii)  12 sk.ao        3.  (i) 12 sk.ao   (ii)  1 sk.ao      6.   30 sk.ao

A`ymkw 6.4

1 2 3 4 5 6 7 8 9 10
B B A D B C B D B B
11 12 13 14 15 16 17 18 19 20
D D C D D A B B D C

7. {XntIm-W-anXn

A`ymkw 7.1

1.     (i) AÃ    (ii) AÃ

A`ymkw 7.2

1.   1.8ao   2.   30c      3.   CÃ          4.    174.7 ao  5.  40 sk.ao  6. Im¡ B

7.   5 6 ao  8.   1912.40 ao     9.   30 2  ao       10.   1.098 ao 11. 19 m3 ao

12.  sImSp¯p 13.   87 ao    14.  3 an\n-äp-IÄ      15.   3464 In.ao 16.  40 ao  

17.   60 ao ; 40 3  ao      18.   90ao

A`ymkw 7.3

1 2 3 4 5 6 7 8 9 10
B C C A A B A A C B
11 12 13 14 15 16 17 18 19 20
B C A D C C D B B D
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8. Af-hp-IÄ
A`ymkw 8.1

1.  704sk.ao2,  1936sk.ao2           2. h = 8 sk.ao,  352 sk.ao2  3.  h = 40 sk.ao,  d = 35 sk.ao

4.   ̀2640 5. r = 3.5 sk.ao,  h = 7 sk.ao          6.  h = 28sk.ao

7.  C
1
  : C

2
 =  5 : 2 8. 612rsk.ao2 9.  3168 sk.ao2

10.   550 sk.ao2,  704 sk.ao2 11. h = 15 3  sk.ao,  l = 30 sk.ao   12. 1416 sk.ao2

13.   23.1 m2  14. 10.5 sk.ao 15.  301
7
5  sk.ao2  16.  2.8 sk.ao

17.   4158sk.ao2 18. C
1
 : C

2
 =  9 : 25,   T

1
: T

2
 =  9 : 25 

19.   44.1r sk.ao2,  57.33r sk.ao2    20.   ` 246 .40

A`ymkw  8.2
1. 18480 sk.ao3  2. 38.5 enäÀ 3. 4620 sk.ao3 4. r = 2.1 sk.ao

5. : :V V 20 27
1 2

=   6. 10sk.ao 7. 4158 sk.ao3 8. 7.04 sk.ao3 

9. 8800sk.ao3 10. 616 sk.ao3 11. 5sk.ao 12. 1408.6 sk.ao3

13. 314
7
2 sk.ao3 14. 2 13 sk.ao 15. 8 sk.ao                    16. 2.29 In.{Kmw  

17. 3050
3
2 sk.ao3  18. 288rsk.ao2 19. 

3
2718 cm3

sk.ao3 20. 1: 8

A`ymkw 8.3

1.    11.88r sk.ao2 2. 7623sk.ao3 3. 220  an.ao2      4. 1034 ao2

5.   12 sk.ao 6. 12.8 In.ao 7. 2 sk.ao 8. 1 sk.ao

9.   1386  enäÀ           10. 3  aWn. 12 an\näpIÄ 11. 16 sk.ao  12. 16 sk.ao  
13. 750  CubtKmf§Ä  14. 10  hr¯kvXq]nIIÄ 15. 70 sk.ao              
16. r = 36 sk.ao, l = 12 13  sk.ao 17. 11ao  

A`ymkw 8.4
1 2 3 4 5 6 7 8 9 10 11
B C A A B C A B D C C
12 13 14 15 16 17 18 19 20 21 22
D D B D B C B D A D C

10. {Km-^p-IÄ

A`ymkw 10.1

2. (i) ,2 2-" ,    (ii) ,2 5-" , (iii) ,5 1" , (iv) ,
2
1 3-$ .

3. {–1, 5}   4. {–2, 3}          5.  {–2.5, 2}   6.  {–3, 5}    7.   \nÀ²m-c-W-anÃ

A`ymkw 10.2
1. 120 In.ao  2. (i)  `105    (ii) 11t\m«p_p¡pIÄ 3.  (i) y = 8   (ii) x = 6
4.  (i)  k = 15      (ii)  ` 45        5.   y = 4; x = 2  6.   24 Znhk§Ä



D¯c§Ä 327

11. kmwJynIw

A`ymkw  11.1

1.  (i)  36, 0.44   (ii) 44, 0.64    2.  71       3.    3.38 In.{Kmw    4.   2 5 , 20     5.      3.74

6.   (i)   5.97         (ii) 4.69                     7.    6.32        8.   1.107     9.    15.08    

10.  36.76,  6.06   11.  416,  20. 39           12.   54.19          13.   4800, 240400 14.   10.2,  1.99 
15.  25         16.  20.43 17.  12       18.   5.24            19.   1159,  70     20. hnZ-ymÀ°n A

A`ymkw  11.2
1 2 3 4 5 6 7 8 9 10
D A C B D C C B A B
11 12 13 14 15
D B C D B

12. kw`m-h-yX

A`ymkw  12.1

1. 
10
1     2.  

9
1    3.  

3
1   4.  

5
1     5.  

4
3

6.  (i) 
4
1   (ii) 

4
3            (iii) 

13
12         7.  (i)  

8
7   (ii)  

8
3      (iii)  

2
1

8.  (i) 
2
1   (ii) 

5
3   9. (i) 

10
1   (ii) 

25
24  10. 

2
1   11. (i) 

4
1  (ii) 

3
2

12. (i) 
4
1   (ii) 

20
17  13.  

3
1  14. 

36
1  15. 

6
1   16. 12 

17. (i) 
25
22   (ii) 

25
24  18.  (i) 

4
1   (ii) 3  19.  (i) 

9
5   (ii) 

18
17

A`ymkw  12. 2

1.     
5
4   2.  

20
3   3.  (i) 

5
1    (ii) 

5
4   4.   

9
5             5.   

25
8  

6.    
8
5   7.   

9
4   8.   

10
9    9.  

5
3         10. 

13
4

11.  
13
8        12.   

3
2          13.  ,

13
5

13
4  14.  (i) 0.45   (ii)  0.3 15.   

105
101

A`ymkw  12. 3

1 2 3 4 5 6 7 8 9 10
C D B A A B A A D A
11 12 13 14 15 16 17 18 19 20
D C C B B D D A A B
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1. ( ) , ,f x
x
x x
1
1 1!=
+
- - F¦nÂ  ( )f x2  = 

( )
( )
f x
f x

3
3 1
+
+  F¶v sXfn-bn-¡p-I.

2. x sâ FÃm hmkvX-hnI aqe-y-§Ä¡pw ( )( )( )( )x x x x1 2 3 4 15- - - - =  s\ \nÀ²m-cWw

 sN¿p-I.       : x
2

5 21Ans !=c mD¯cw : x
2

5 21Ans !=c m

3. 2 , (2 1) (2 3)log log logand
x x

10 10 10
- +, 2 , (2 1) (2 3)log log logand

x x

10 10 10
- + F¶nh CtX {Ia-¯nÂ Hcp  A.P. cq]o-I-cn-¨mÂ x sâ 

aqeyw ImWp-I. ?          (D¯cw ( : 2 )logxAns
5

=

4. s]mXp A\p-]mXw r DÅ Hcp G.P bnÂ BZ-ys¯ \mev ]-Z-§-fpsS XpI 15, Ah-bpsS hÀ¤-§-fpsS 

XpI 85. F¦nÂ .r r r r14 17 17 17 14 0
4 3 2
- - - + =  F¶v  sXfn-bn-¡p-I.

5.  b
n" , F¶ A\p-{Iaw Hcp  G.P. +   ,b b b n 1>

n n n

2

1 1
=

- +
 F¶v sX-fnbn¡pI.

6. 17, 21, g IqSmsX 16, 21, g F¶o cÊ  v AP bnepw Nne kwJ-y-IÄ ImWp-¶p. cÊ v t{]m{K-j-\nepw              

ImW-s¸-Sp¶ BZ-ys¯ ]¯v kwJ-y-I-fpsS XpI ImWp-I.   (D¯cw : 1110)

7.  a
n" , F¶ A\p-{Iaw Hcp  A.P. +  , 1a

a a
n

2
>1 1

n
n n=
+

- +  F¶v sXfn-bn-¡p-I.

8.  sin cos sin cos3 1
6 6 2 2
a a a a+ + =  F¶v sXfn-bn-¡p-I.

9.  
cos

sin cos

x

x x
2
+ = tan tan tanx x x 1

3 2
+ + +  F¶v sXfn-bn-¡p-I.

10. Hcp c Ê¡ kwJ-ysb Ah-bpsS A¡-§-fpsS XpI-bmÂ lcn-¨mÂ lc-W-^ew 4 Dw injvSw 3 Dw          

In«p-¶p. B cÊ¡ kwJ-ysb Ah-bpsS A¡-§-fpsS KpW-\-^-e-¯mÂ lcn-¨mÂ lc-W-^ew 3 Dw 

injvSw  5 Dw In«p-¶p. cÊ¡ kwJy ImWp-I.              (D¯cw :  23)
11.  4 sImÊ v lcn-¨mÂ injvSw  1 In«p¶ FÃm cÊ¡ kwJ-y-I-fp-tSbpw XpI ImWp-I.   

                     (D¯cw : 1210)

12. eLq-I-cn-¡p-I   (1 )( )

a b c

a b c
bc

b c a a b c
1 1

1 1

2

2 2 2
2

#
-
+

+
+ + + - + +

-    ( D¯cw  : 
bc2
1 )

13. ax bx c 0
2
+ + =  F¶ Zzn-LmX kao-I-c-W-¯n\v hmkvX-hnI aqe-§Ä CÃ. .a b c 0<+ +  

F¦nÂ c F¶ kwJ-y-bpsS NnÓw F´m-bn-cn¡pw (kq-N-\: ( )f x = 0 bv¡v hmkvX-hnI aqe-§Ä                     

CsÃ-¦nÂ, FÃm x \pw ( )f x \v Htc NnÓw Bbn-cn-¡pw)  (D¯cw : c < 0)

14. ( ) .f x
x x

x

6

1 0>
2=
- +

-  BI-¯-¡-hn[w FÃm hmkvX-hnI kwJ-y-IÄ¡pw x ImWp-I.   
          ( D¯cw  x 12 )

15. \nÀ²m-cWw sN¿p-I. a a a1
x2

g+ + + + =( )( )( )( )a a a a1 1 1 1
2 4 8

+ + + +
          (D¯cw : x = 15)

16. IW-¡m-¡p-I. 6 4 6

x x x x

x x x x x x

3 5 3

4

1

2

1 2 2

2
1

2

2 1

3

1 2

2

2

3

+ +

- + - ,ChnsS x xand1 2
, x xand1 2  F¶nh 0.x x5 2

2
- + =  bpsS  

aqe-§-fm-Wv.       ( D¯cw  : 
73
320-  )

17. kÀÆ-k-a-hm-Iyw sXfn-bn-¡p-I:   cosec cot
cos

sin cos
sin
sec 1 1a a

a
a a

a
a- - + + - = -

]ehI {]iv\§Ä
(]-co-£bv¡pÅ-X-Ã)
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18. H«-I-§-fpsS Hcp Iq«-¯nse \men-sem¶v Im«nÂ ImW-s¸-Sp-¶p. Iq«-¯nse F®-¯nsâ hÀ¤-aq-e-
¯nsâ Cc«n ]ÀÆ-X-¯n-te¡v t]mbn-¡-gn-ªp. _m¡nbpÅ 15 H«-I-§Ä Hcp \Zn-bpsS Xoc-¯nÂ 
ImW-s¸-Sp-¶p. H«-I-§-fpsS BsI F®w ImWp-I..   (D¯cw : 36 )

19. Hcp s{Sbn³ 30 In.ao Zqcw \nÝn-X-th-K-X-bnÂ k©-cn¨ tijw F©n³ tImfm-dn-\mÂ AXnsâ bYmÀ° 

thK-X-bpsS 
5
4  thKX Ipd-bp-¶p. X¶n-an-¯w, B s{Sbn³ AXnsâ e£-y-¯nÂ 45 an\n-äp-IÄ sshIn 

F¯nt¨-cp-¶p. F©n³ tImfmdv  18 In.ao Zqcw IqsS k©-cn-¨-Xn-\p-tijw kw`-hn-¨n-cp-s¶-¦nÂ s{Sbn³ 
9 an\n-äp-IÄ t\cs¯ F¯n-t¨cpw. s{Sbn-\nsâ thK-Xbpw k©-cn¨ Zqchpw ImWp-I.    
    ( D¯cw: s{Sbn-\nsâ thKX 30 In.ao /aWn, k©-cn¨ Zqcw 120 In.ao.)

20.  ,sin sin sin 12 3i i i+ + = F¦nÂ cos cos cos4 8 46 4 2i i- + =  F¶v sXfn-bn-¡p-I.

21. ,cosec sin sec cosl mandi i i i- = - =, ,cosec sin sec cosl mandi i i i- = - =  F¦nÂ ( )l m l m 3 12 2 2 2
+ + =  F¶v sXfn-bn-¡p-I.

22. Hcp ]ÀÆ-X-¯nsâ Nph-«nÂ \n¶v AXnsâ inJ-c-¯nsâ taÂt¡m¬ 45c;apI-fn-te¡v  1000 ao Ib-dn-
b-tijw 30cIogvtIm-Wpw, 60ctaÂt¡mWpw ImW-s¸-«p. ]ÀÆ-X-¯nsâ Dbcw ImWp-I.   
                                       ( D¯cw : 1.366  In.ao.)

23. Hcp ka-N-Xp-c-¯nsâ FXnÀioÀj-§Ä  (3, 4), (1, –1). F¦nÂ aäv cÊ v ioÀj-§-fpsS \nÀt±-im-¦-§Ä 

ImWp-I.                           ( D¯cw :  , ,
2
9

2
1

2
1

2
5and -` `j j,( , ,

2
9

2
1

2
1

2
5and -` `j j )

24.  Hcp IqSp¶ G.P. bnÂ BZ-y-t¯bpw Ah-km-\-t¯bpw ]Z-§-fpsS XpI 66, cÊm-a-t¯bpw Ah-km-\-]-Z-
¯n-sâ ap¶nepÅ ]Z-¯ntâbpw KpW-\-^ew 128 Dw ]Z-§-fpsS XpI 126Dw BIp-¶p. A\p-{I-a-¯nÂ 

F{X ]Z-§Ä DÊ v?     ( D¯cw : 6 )
25. Xe-¯nÂ A F¶ _nµp-hnÂ \n¶v Hcp tKm]p-c-¯nsâ taÂt¡m¬ a . A bpsS sXm«p-ap-I-fnÂ b 

Db-c-¯nÂ \n¶v tKm]p-c-¯nsâ Nph-«n-te-¡pÅ Iogvt¡m¬ b  BIp-¶p. tKm]p-c-¯nsâ Dbcw 
.cot tanb b a F¶v sXfn-bn-¡p-I. 

26. ZoÀL-N-Xp-cm-Ir-Xn-bn-epÅ Hcp Ipf-¯nsâ Af-hp-IÄ 40 ASn × 20 ASn. Ipf-¯n-\p-Np-äpw Htc hoXn-

bnepw Htc Bg-¯nepw AXnÀ¯n-sI«m³ IrX-y-ambn 99 L\ ASn tIm¬{Ioäv DÊ v. AXnÀ¯n¡v                 

3  C©v Bg-amWv DÅ-Xv. FÃm tIm¬{Ioäpw D]-tbm-Kn-¨mÂ AXnÀ¯n F{X hoXn DÅ-Xmbncn¡pw?    
        (D¯cw : 3 ASn)

27. eLq-I-cn-¡p-I  (1 )(1 )(1 ) (1 )
n2

2
3
2

4
2 2g+ + + + . (D¯cw : ( )( )n n

6
1 2+ + )

28. aq¶v hr¯m-Im-c-X-In-Sp-I-fnÂ cÊ nsâ hym-kmÀ²w r  C©pw aq¶m-a-t¯-Xnsâ  hym-kmÀ²w r2  C©pw 
BIp-¶p. Hmtcm-¶ntâbpw Acn-Ip-IÄ X½nÂ IrX-y-ambn Hcp _nµp s]mXp-hmbn hc-¯-¡-hn[w aq¶v 

XIn-Sp-Ifpw Hcp Xe-¯nÂ sh¨n-cn-¡p-¶p. Cu XIn-Sp-I-fpsS tI{µ-§Ä sImÊ pÊm-Ip¶ {XntIm-¯nsâ 
hnkvXoÀ®w ImWp-I.        (D¯cw : r2 2 2   N. C©v)

29.  8 C©v hym-kmÀ²-apÅ Bdv hr¯m-Imc XIn-Sp-IÄ Hmtcm¶pw AXnsâ Acn-In-epÅ aäv cÊp hr¯m-
Im-c-X-In-Sp-Isf Hmtcm _nµp-hnÂ am{Xw sXmS-¯-¡-hn[w hr¯m-Im-c-¯nÂ sh¨n-cn-¡p-¶p. AXnsâ           
a[-y-`m-K¯v 7þas¯ XInSv 6 XIn-Sp-I-tfbpw Htcm _nµp-hnepw sXmS-¯-¡-hn[w hbv¡m³ km[n¡pw 

F¦nÂ Bdv XIn-Sp-Ifpw a[-y-¯nÂ DÊm-¡p¶ Øe-¯nsâ hnkvXoÀ®w ImWp-I.             
        (D¯cw : 192 3  N. C©v)

30.  4 sk.ao hym-kmÀ²hpw 5sk.ao Db-c-hp-apÅ Hcp knenÊdmImc ac-I-jvW-¯nÂ \n¶v Xpey B[mc 
hym-kmÀ²hpw 3 sk.ao Db-c-hp-apÅ Hcp ka-hr-¯m-Im-c-hr-¯-kvXq-]nI sN¯n-sb-Sp-¡p-¶p. _m¡n ac-

I-jvW-¯nsâ BsI D]-cn-Xe hnkvXoÀ®w 76 cm2
rsk.ao2 F¶v sXfn-bn-¡p-I.

31.  
! ! ! ( )! ( )!n

n
n2

1
3
2

4
3

1
1

1
1g+ + + +

+
= -

+
  F¶v sXfn-bn-¡p-I. 

       ChnsS !n n1 2 3# # # #g= .
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tNmZ-y-t]-¸À cq]-tcJ
]mTw : KWnXw   kabw : 2.30 aWn-¡qÀ

¢mkv : X   amÀ¡v : 100

]T\ e£-y-§Ä¡pÅ amÀ¡p-I-fpsS aqey\nÀ®bw

e£-y-§Ä iX-am\w

Adnhv 19

a\-Ên-em-¡Â 31

{]tbmKw 23

\n]p-WX 27

BsI 100

tNmZ-y-§-fpsS aqe-y-\nÀ®bw

tNmZ-y-§-fpsS 
hnhcw

`mKw -A 
Gähpw sNdnb 

D¯cw

`mKw -B   
sNdnb D¯cw

`mKw-C  henb 
D¯cw

`mKw-D 
Gähpw henb 

D¯cw
BsI

tNmZ-y-§-fpsS 

F®w
15 10 9 2 36

amÀ¡v 15 20 45 20 100

kabw               

(an-\n-«p-I-fnÂ)
20 35 65 30 2.30 aWn-

¡qÀ

tNmZ-y-§-fpsS Xc-§Ä

\ne amÀ¡p-I-fpsS iX-am\w

{]bmkw 12

icm-icn 28

Ffp¸w 60
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hn`mK-§fpw sXcsªSp¡epw

`mK§Ä 
tNmZ-y-{Iaw tNmZ-y-§-fpsS        

F®w 
D¯cw \ÂtIÊ  

tNmZyw\n¶v hsc

A 1 15 15 15

B 16 30

16                                         
30-þ-mas¯ tNmZyw            

\nÀ_-Ô-am-Wv. CXv                 

‘cÊn-sem¶v’  amXr-I-

bmWv

10

C 31 45

16                                     
45þ-mas¯ tNmZyw                 

\nÀ_-Ô-am-Wv. CXv                 

‘cÊn-sem¶v’amXr-I-bmWv

9

D

46
2                                      

Cu tNmZyw ‘cÊn-sem¶v’  
amXr-I-bmWv

1

47
2                                      

Cu tNmZyw ‘cÊn-sem¶v’  
amXr-I-bmWv

1

DÅ-S-¡-¯nsâ aqe-y-\nÀ®bw

A²-ymb 
{Iaw. A²ymbw

tNmZ-y-§-fpsS F®w BsI 
amÀ¡v1 amÀ¡v 2 amÀ¡v 5 amÀ¡v 10 amÀ¡v

1 KW-§fpw ^e-\-§fpw 1 2 2 15

2 hmkvX-hnI kwJ-y-I-fpsS 

A\p-{I-a-§fpw t{iWn-Ifpw
2 1 2 14

3 _oP-K-WnXw 2 2 3 21

4 am{Sn-Ivkp-IÄ 1 2 1 10

5 hntÇ-jI Pym-anXn 2 2 2 16

6 Pym-anXn 2 1 1 9

7 {XntIm-W-anXn 2 2 1 11

8 Af-hp-IÄ 1 2 2 15

9 {]tbm-KnI Pym-anXn 2 20

10 {Km^p-IÄ 2 20

11 kmwJynIw 1 1 1 8

12 kw`mhyX 1 1 1 8

BsI 15 16 16 4 167
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DZm-l-c-W-§Ä, A`-ym-k-§Ä, Bkq-{XW tNmZ-y-§Ä F¶n-h-bn-te-¡pÅ amÀ¡p-I-fp-tSbpw, tNmZ-y-§-fp-tSbpw hnX-cWw

`mKw  A
(1 amÀ¡v)

`mKw  B 
(2 amÀ¡v)

`mKw  C
(5 amÀ¡v)

`mKw  D
(10 amÀ¡v)

BsI 
amÀ¡p-IÄ

iX-am\w

]pkvX-I-¯n-se DZm-l-c-W-¯nÂ \n¶v --- 6 (2) 6 (5) 1 (10) 52 31

]pkvXI-¯nse A`-ym-k§fnÂ \n¶v 10 (1) 8 (2) 8 (5) 3 (10) 96 58

hy-à-am-¡n-bn-«pÅ A[-ym-b-§-fnÂ         

\n¶pff Bkq-{X-W-tNm-Z-y-§Ä
5 (1) 2 (2) 2 (5) --- 19 11

BsI 15 (1) 16 (2) 16 (5) 4 (10) 167 100

 {_m¡-änse kwJ-y-IÄ kqNn-¸n-¡p-¶Xv Htcm tNmZ-y-¯n-\p-apÅ amÀ¡m-Wv. 

`mKw - A
1. 1 apXÂ  15 hsc-bpÅ FÃm 15 tNmZ-y-§fpw icn-bmb D¯cw sXsc-sª-Sp-t-¡Ê (multiple choice questions) amXr-I         

bnepÅhb-mWv. \nÀ_-Ô-ambpw D¯cw Fgp-tXÊ  Hmtcm tNmZ-y-¯n\pw 4 hn--I-Â¸§-fpÊ - v. Hmtcm tNmZ-y-¯n\pw Hcp amÀ¡v.

2. 15 tNmZ-y-§-fnÂ, 10 tNmZ-y-§Ä ]pkvX-I-¯nÂ X¶n-«pÅ icn-bmb D¯cw sXsc-sª-Sp-¡p¶ tNmZ-y-§-fmWv, _m¡n-bpÅ 5 
tNmZ-y-§Ä kn²m-´-§Ä, ^e-§Ä, DZm-l-c-W-§Ä, A[-ym-b-§Ä F¶nh ASn-Øm-\-am-¡n- 2, 3, 5, 6, 7 F¶o A©v hy-X-ykvX 

A[-ym-b-§-fnÂ \n¶pw Bkq-{XWw sNbvXn-cn-¡p-¶p.

`mKw - B
1. 16 apXÂ 30 hsc A¡-apÅ tNmZ-y-§-fnÂ \n¶v 10 tNmZ-y-§Ä¡v D¯cw Fgp-Xp-I. Hmtcm tNmZ-y-¯n\pw 2 amÀ¡v.

2. BZ-ys¯ 14 tNmZ-y-§-fnÂ \n¶v GsX-¦nepw 9 tNmZ-y-§-Ä¡v D¯cw Fgp-Xp-I. tNmZyw 30 \nÀ_-Ô-am-Wv. CXv am{Xw cÊ   n-sem¶v, 

amXr-IbnemWv.

3. BZ-ys¯  14 tNmZ-y-§-fpsS {Iaw ]pkvX-I-¯nse A[-ym-b-§-fpsS {Ia-ambncn¡pw.

4. BZ-ys¯ 14 tNmZ-y-§-fnÂ, 6 tNmZ-y-§-Ä DZm-l-c-W-§-fnÂ \n¶pw, 8 tNmZ-y-§-Ä A`-ym-k-§-fnÂ \n¶p-am-Wv.

5. 2, 3, 5, 8 F¶o GsX-¦nepw cÊ  v hy-X-ykvX A[-ym-b-§-fnse DZm-l-c-W-§Ä, A`-ym-k-§-fnse {]iv\-§Ä ASn-Øm-\-am-¡n-bmWv 

tNmZyw 30 se cÊ  p tNmZ-y-§fpw Bkq-{XWw sN¿-s¸-«n-«p-Å-Xv. 
`mKw - C

1. 31apXÂ  45  hsc-bpÅ tNmZ-y-§-fnÂ \n¶pw 9 tNmZ-y-§-Ä¡v D¯cw Fgp-Xp-I. Hmtcm tNmZ-y-¯n\pw 5 amÀ¡v.

2. BZ-ys¯ 14 tNmZ-y-§-fnÂ \n¶pw GsX-¦nepw 8 tNmZ-y-§-Ä¡v D¯cw Fgp-Xp-I. tNmZyw  45 \nÀ_-Ô-am-Wv. CXv am{Xw                           

cÊ  n-sem¶v amXr-IbnemWv.

3. BZ-ys¯ 14 tNmZ-y-§-fpsS {Iaw ]pkvX-I-¯nse A[-ym-b-§-fpsS {Ia-am-bn-cn¡pw.
4.  BZ-ys¯ 14 tNmZ-y-§-fnÂ, 6 tNmZ-y-§Ä DZm-l-c-W-§-fnÂ \n¶pw, 8 tNmZ-y-§Ä A`-ym-k-§-fnÂ \n¶pamWv. 
5.  2, 3, 5,8 F¶o GsX-¦nepw cÊ  v hy-X-ykvX A[-ym-b-§-fnse DZm-l-c-W-§Ä, A`-ym-k-§-fnse {]iv\-§Ä ASn-Øm-\-am-¡n-bmWv 

tNmZyw  45 se cÊ  p tNmZ-y-§fpw Bkq-{XWw sN¿-s¸-«n-«p-Å-Xv. .  
6. 2, 3, 5, 8  F¶o A[-ym-b-§-fnse DZm-l-c-W-§Ä, A`-ym-k-§-fnse {]iv\-§Ä ASn-Øm-\-am-¡n- FÃm tNmZ-y-§fpw hy-X-ykvX            

A[-ym-b-§-fnÂ \n¶pw tNmZ-y-§Ä 30(a), 30(b), 45(a) , 45(b) Bkq-{XWw sN¿-s¸-«ncn¡p-¶p.

`mKw - D
1. Cu `mK-¯nÂ  46, 47F¶o cÊ  p tNmZ-y-§-fnÂ H¶v, 9 þmw A[ym-b-¯nÂ \n¶pw, atäXv 10þmw A[-ym-b-¯nÂ \n¶p-am-Wv. Hmtcm-

tNm-Z-yhpw Hmtcm A[-ym-b-¯nÂ \n¶pw cÊ  v  cÊ  n-sem¶v (AsÃ-¦nÂ amXr-I) amXr-I-bn-em-Wv. Hmtcm tNmZ-y-¯n\pw  10 amÀ¡v. 
2. cÊ  p tNmZ-y-§Ä¡pw D¯cw Fgp-Xp-I.     
3. 46(a), 47(a), 46(b), 47(b) F¶o tNmZ-y-§-fnÂ H¶v ]pkvX-I-¯nse DZm-l-c-W-§-fnÂ \n¶mWv. _m¡n-bpÅ aq¶v tNmZ-y-§Ä 

A`-ym-k-§-fnÂ \n¶m-Wv.
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