




iz'ukoyh 1·1

	1. D;k 'kwU; ,d ifjes; la[;k gS \ D;k bls vki 
p
q  

osG :i esa fy[k ldrs gSa] tgk¡ p vkSj q iw.kk±d gSa vkSj 

q ≠ 0 gS \

	gy % gk¡] 'kwU; ,d ifjes; la[;k gS] ftls p
q  

osG :i 

esa fy[k ldrs gSa] tSls
 
⇒

− −
0

1

0

1

0

2

0

2
, , ,

 
vkfnA

tgk¡ p rFkk q iw.kk±d gSa rFkk q ≠ 0
vr% 0 ,d ifjes; la[;k gSA 	 mÙkj

2. 3 vkSj 4 ds chp esa N% ifjes; la[;k,¡ Kkr 
dhft,A

gy % 3 vkSj 4 ds e/; 6 ifjes; la[;k,¡ Kkr djuh gSaA

blfy, va'k o gj esa (6 + 1) = 7 ls xq.kk djus ij 3 
vkSj 4 dks fuEu izdkj ls fy[kk tk ldrk gS %

	 3 =
 

3 7

1 7

21

7

×
×

=

4 =
 

4 7

1 7

28

7

×
×

=

ge tkurs gSa fd 
     21 < 22 < 23 < 24 < 25 < 26 < 27 < 28

vr%
 
3

21

7
=

 
vkSj

 
4

28

7
=

 
osG e/; ifjes; la[;k,¡

      

22

7

23

7

24

7

25

7

26

7

27

7
, , , , vkSj

 
gSaA  � mÙkj

3.
 

3
5  

vkSj
 

4
5  

osG chp ik¡p ifjes; la[;k,¡ Kkr 

dhft,A

gy % ...
  

3

5  
o
 

4

5  
osG chp ik¡p ifjes; la[;k,¡ Kkr 

djuh gSaA

 
∴

 

3

5  
vkSj

 

4

5  
ds va'k o gj esa (5 + 1) = 6 ls xq.kk 

djus ij 3

5  
o
 

4

5  
dks fuEu izdkj fy[k ldrs gSa %

    

3

5

3 6

5 6

18

30
= ×

×
= ,

  

4

5

4 6

5 6

24

30
= ×

×
=

ge tkurs gSa fd 
18 < 19 < 20 < 21 < 22 < 23 < 24

vr%
 

3

5
= =18

30

4

5

24

30
vkSj

 
osG e/; ik¡p ifjes; 

la[;k,¡
 

19

30

2

3

7

10

11

15

23

30
, , , ,

 
gSaA                � mÙkj

4. uhps fn;s x;s dFku lR; gSa ;k vlR; \ dkj.k 
osG lkFk vius mÙkj nhft, %

(i) izR;sd izko`Gr la[;k ,d iw.kZ la[;k gksrh gSA
mÙkj % lR;] izR;sd izko`Gr la[;k ,d iw.kZ la[;k 

gksrh gSA
(ii) izR;sd iw.kk±d ,d iw.kZ la[;k gksrh gSA 
mÙkj % vlR;] D;ksafd iw.kk±d la[;kvksa esa ½.k la[;kvksa 

dks Hkh lfEefyr fd;k tkrk gS tcfd iw.kZ la[;k,¡  èkukRed 
gksrh gSaA vr% çR;sd iw.kk±d ,d iw.kZ la[;k ugha gSA 

(iii) izR;sd ifjes; la[;k ,d iw.kZ la[;k gksrh gSA

mÙkj % vlR;] ifjes; la[;k /kukRed rFkk ½.kkRed 
nksuksa gh gks ldrh gSa] tcfd iw.kZ la[;k esa dsoy /kukRed 
la[;k gh vkrh gSaA

iz'ukoyh 1·2

1. uhps fn, x, dFku lR; gSa ;k vlR; \ dkj.k 

osG lkFk vius mÙkj nhft,A

(i) izR;sd vifjes; la[;k ,d okLrfod la[;k gksrh gSA

(ii) la[;k js[kk dk izR;sd fcUnq m  osG :i dk gksrk gS] 

tgk¡ m ,d izko`Gr la[;k gSA

la[;k i¼fr1
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(iii) izR;sd okLrfod la[;k ,d vifjes; la[;k gksrh gSA
gy % (i) ;g dFku lR; gS] okLrfod la[;kvksa ds 

leqPp; esa leLr ifjes; rFkk vifjes; la[;k,¡ lfEefyr dh 
tkrh gSaA vr% izR;sd vifjes; la[;k okLrfod la[;k gksrh gSA

(ii) ;g dFku vlR; gS] D;ksafd la[;k js[kk ij lHkh 
okLrfod la[;k,¡ fu:fir dh tk ldrh gSaA ;gk¡ m ,d 

izko`Gr la[;k gS tks ;g bafxr djrh gS fd 1 2 3, , ,

4 5, ,....  fcUnq gh la[;k&js[kk ij fLFkr gSa muls vyx 

fcUnq la[;k&js[kk ij fLFkr ugha gks ldrsA tcfd okLrfodrk 
;g gS fd nh gqbZ fdUgha nks ozGfed la[;kvksa dks fu:fir 
djus okys fcUnqvksa ds e/; foLr`r vUrjky gksrk gS; tSls % 

2 1 412= . ....  vkSj 3 1 732= . .... rc 1.412 vkSj 1.732 

osG e/; iM+us okyh la[;kvksa dks Hkh la[;k&js[kk ij LFkku 
izkIr gksrk gSA blosG vfrfjDr ½.kkRed la[;k,¡ la[;k&js[kk 

ij fLFkr gksrh gSaA vr% la[;k&js[kk dk izR;sd fcUnq m  ls 

O;Dr ugha fd;k tk ldrk (tcfd m = ,d izko`Gr la[;k gks)A
(iii) ;g dFku vlR; gS] D;ksafd ifjes; la[;kvksa vkSj 

vifjes; la[;k osG laxzg ls okLrfod la[;kvksa ds leqPp; 
dk fuekZ.k gksrk gSA vr% izR;sd vifjes; la[;k rks okLrfod 
la[;k gks ldrh gS ijUrq izR;sd okLrfod la[;k dk vifjes; 
gksuk vko';d ugha gSA tSls % 2 ,d okLrfod la[;k gS ijUrq 
;g vifjes; ugha gSA

2. D;k lHkh /kukRed iw.kk±dksa ds oxZewy vifjes; 
gksrs gSa \ ;fn ugha] rks ,d ,slh la[;k ds oxZewy dk mnkgj.k 
nhft, tks ,d ifjes; la[;k gSA

gy %  ug°] lHkh /kukRed iw.kk±dksa osG oxZewy vifjes; 
ugha gksrs gSaA

mnkgj.k % 1 1 2 3= ± = ± = ±, , , 4  9  bR;kfn 

ifjes; la[;k,¡ gSaA

3. fn[kkb, fd la[;k&js[kk ij 5  dks fdl izdkj 

fu:fir fd;k tk ldrk gS \
gy % (i) la[;k&js[kk [khapdj] OA = 2 bdkbZ yhA
(ii) OA ds A fcUnq ij OB  = 1 bdkbZ yEc MkykA
(iii) O dks B ls feyk;kA
ledks.k ∆OAB esa ikbFkkxksjl izes; ls]  

   OB = OA AB2 2 2 2
2 1 5+ = + =

0 1 2 3 4–4 –3 –2 –1

O

B

CA

X

�5
1

O dks osGUnz ekudj OB f=T;k dk pki [khapk tks la[;k 
js[kk dks C fcUnq ij dkVrk gSA

OC = OB = 5  = 2.236 (yxHkx) 

vr% 5  dks la[;k js[kk ij fcUnq C ds :i esa fu:fir 

fd;k tk ldrk gSA
4. d{kk esa oxZewy lfiZy dh jpuk fozG;kdyki  

}kjk dfj;sA
gy % dkxt dh ,d cM+h 'khV ysdj] lcls igys ,d 

fcUnq O fy;k vkSj ,dd yEckbZ dk js[kk[k.M OP1 [khapkA 
fcUnq P1 ij yEc js[kk[k.M P1P2 ,dd yEckbZ dk [khapkA 
vc O vkSj P2 dks feyk;kA OP2 js[kk[k.M 2  dks n'kkZrk 

gSA blh izdkj fcUnq P2 ij ,dd yEckbZ dk js[kk[k.M P2P3 
[khapk] fQj P3 dks O lss feyk;k tks 3  dks fu:fir djrk gSA 

blh izdkj P3 ij ,dd yEckbZ dk yEc js[kk[k.M P3P4 [khapk 
rFkk P4 dks O ls feyk;k tks fd 4  dks fu:fir djrk gSA

blh izdkj dh iqujko`fÙk ds }kjk 2 3 4, , ,  
5 6, ,....  n'kkZus okyk ,d oxZewy lfiZy izkIr fd;k tk 

ldrk gSA

iz'ukoyh 1·3

1. fuEufyf[kr fHkUuksa dks n'keyo ds :i esa 
fyf[k, vkSj crkb, fd izR;sd dk n'keyo izlkj fdl 
izdkj dk gS %

(i)
 

36
100  

   mÙkj % 36

100  
= 0.36, lkarA      	  mÙkj

(ii)
 

1
11                        

(iii)  4 1
8

33
8

==
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mÙkj % Hkkx fof/k }kjk %      gy % Hkkx fof/k }kjk %

11
99

99

1.000000   
    

    100
     

       100
    99

      

−

−

−

)

     1

0 090909. ......

 
          

8 33  
32  
  10
    8    
    20
    16   
      40
      40   
 

 

)

        

4.125   

×

∴
	

1
11  

= 0.090909....                ∴
 
4

1

8  
= 4.125, lkarA

 = 0.09  vlkar vkSj vkòfÙkA � mÙkj

                             mÙkj

(iv)
 

3
13

gy % Hkkx fof/k }kjk %

             

13    30.0000000       
 26  

     40
   39    
       100
   

−

−

     91   
           90
         78   
           120
     

−

−

    117  
             30
           26   
               4

−

−
00

             39  
                 100

−

−

  

                

)

990
                     9

0.2307692307..... 

∴ 
	

3

13 	
= 0.23076923....

    = 0 230769. ,  vlkar vkSj vko`fÙk (iqujko`fÙk)A

        mÙkj

(v)
 

2
11 		              

(vi)
 

329
400 	

gy % Hkkx fof/k }kjk %     gy % Hkkx fof/k }kjk %

)11

0 1818

2.00000
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   11   
      9

 

 

. ....

             

400    329.0000
 3200   

       900
     800    
         100

−

−
00

         800   
           2000
         2000 
          

−

−

)

        0

0 8225.      

∴
 

2

11  
= 0.1818 =

 
018. ,  ∴

 

329

400  
= 0.8225, lkUrA	                                

      vlkar vkSj iqujko`fÙkA                               mÙkj

  	                mÙkj

2. vki tkurs gSa fd
 

1
7

= 0.142857
 
gSA okLro 

esa] yEck Hkkx fn, fcuk D;k vki ;g crk ldrs gSa fd 
2
7

, 3
7

, 4
7

, 5
7

, 6
7  

osG n'keyo izlkj D;k gSa \ ;fn gk¡] rks 

oSGls \

gy % gk¡] mi;qZDr lHkh 1, 4, 2, 8, 5, 7 vko`fÙk 
(iqujko`fÙk) n'keyo gSaA

  

7 1.0000000
7    

   30
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   14   
       60
    

−

−

−

−  56   
         40
       35   
           50
         49  

−

−   
             10
            7 
               3

0.1428571.

−

)
....

	rc  2

7  
=

 
2

1

7
×

 
=

 
2 0142857× .

 
=

 
0 285714.

 

 	       

3

7  
=

 
3

1

7
3 0142857 0 428571× = × =. .

 vko`fr

 vko`fr

 vko`fr
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blh izdkj]	

   

4

7  	
=

 
4

1

7
4 0 142857 0 571428× = × =. .

	   

5

7  
=

 
5

1

7
5 0 142857 0 714285× = × =. .

	   

6

7  
=

 
6

1

7
6 0 142857 0 857142× = × =. .

3. fuEufyf[kr dks
 

p
q  

osG :i esa O;Dr dhft,] tgk¡ 

p vkSj q iw.kk±d gSa rFkk q ≠ 0 gS %
(i) 0.6 ,         (ii) 0.47 ,       (iii) 0.001 .

gy % (i)  ekuk x = 0 6.

	 x	 = 0.666....	 ...(1)

·.· ;gk¡ osGoy ,d vko`fÙk vad gSA blfy, lehdj.k 
(1) esa 10 ls xq.kk djus ij] 

	 10x	 = 10 × 0.666....

;k	 10x	 = 6.666....	 ...(2)

leh- (2) esa ls leh- (1) ?kVkus ij]

	 9x	 = 6

⇒ 	 x	 = 
6

9  

;k 	 x	 =
 

2

3   

vr%  	 0 6. 	 = 
2

3 	
mÙkj

(ii) izFke fof/k % ekuk x = 0.47 	 ...(i)

·.· n'keyo fcUnq osG nk;ha vksj fcuk ckj (js[kk) osG 
,d vad gSA

∴ vr% nksuksa i{kksa esa 10 ls xq.kk djus ij]

	        10x = 10 0 47× .  ⇒  10x = 4 7.  	 ...(ii)

iqu% leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk djus ij 

	 100x	 = 47 7. 	 ...(iii)

leh- (iii) esa lss leh- (ii) ?kVkus ij]

	 90x	 = 43

⇒	 x	 =
 

43

90 	

vr%
 	

0·47
	
=

 

43

90  
	 mÙkj

(iii) 0.001

ekuk	 x	 =  0.001    
⇒   	 x	 = 0.001001001....	 ...(1)

;gk¡ n'keyo fcUnq osG ckn rhu vko`fÙk vad gSaA vr% 
leh- (1) dks (10)3 = 1000 ls xq.kk djus ij]

	 1000x	 = 1.001001....	 ...(2)

leh- (2) esa ls leh- (1) dks ?kVkus ij] 
	1000x – x = (1.001001....) – (0.001001....)
 ⇒	 999x	 = 1    

⇒  	 x	 = 
1

999   

vr% 
	

0.001
	
=

 

1

999 	
mÙkj

4. 0.99999.... dks
 

p
q  

ds :i esa O;Dr dhft,A 

D;k vki vius mÙkj ls vk'p;Zpfdr gS a \ vius  
v/;kid vkSj d{kk osG lg;ksfx;ksa osG lkFk mÙkj dh  
lkFkZoGrk ij ppkZ dhft,A

gy % ekuk 	 x	 = 0.99999....	 ...(1)
·.·  ;gk¡ osGoy ,d vko`fÙk vad gSA vr% lehdj.k (1) 

esa 10 ls xq.kk djus ij]
	 10x	 = 10 × 0.99999....
	 10x	 = 9.999....   	 ...(2)
leh- (2) esa ls leh- (1) dks ?kVkus ij] 
⇒	 9x	 = 9              
∴               	 x	 = 1
vr%	 0.9999....	 = 1
D;ksafd 0.9999.... vuUr rd gksxkA vr% 1 vkSj 

0.9999.... esa dksbZ vUrj ugha gSA vr% ;s yxHkx leku gSaA mÙkj

5.
 

1
17  

osG n'keyo izlkj esa vadksa osG iqujko`fÙk [k.M 

esa vadksa dh vf/kdre la[;k D;k gks ldrh gS \ vius mÙkj 
dh tk¡p djus osG fy, foHkktu&fØ;k dhft,A



7la[;k i¼frgy %  

 

17 1 0000000000000000.     

 85  

   150

 136  

     140

   136

−

−

−    

         40

    34  

         60

       51  

           

 −

−
990

        85  

             50

           34    

        

 −

−
       160

           153 

                 70

            

 −

)

    68  

                   

 

−

0 0588235294117647. ....

               20

                 17  

                   

−
   30

                   17     

                      130

 

−

                   119   

                         110

   

 −

                     102

                           80

    

−

                     68     

                            

 −
  120

                          119 

                     

 −
             1  

vr%
 

1

17
0 0588235294117647= .

∴
 

1

17
 ds n'keyo çlkj esa iqujkòfÙk vadksa dh vfèkdre

  

la[;k 16 gSA	 mÙkj

6.
 

p
q
q( 0)¹  osG :i dh ifjes; la[;kvksa ds 

vusd mnkgj.k yhft,] tgk¡ p vkSj q iw.kk±d gSa] ftudk  

1 osG vfrfjDr vU; dksbZ mHk;fu"B xq.ku[k.M ugha gS 

vkSj ftldk lkar n'keyo (fu:i.k) izlkj gSA D;k vki 

;g vuqeku yxk ldrs gSa fd q dks dkSu&lk xq.k vo'; 

lUrq"V djuk pkfg, \

gy %
 

p
q
q( )¹ 0

 
ds :i esa oqGN ,slh ifjes; la[;k,¡ 

ysrs gSa ftlesa p vkSj q iw.kk±d gksa rFkk ftuds 1 ds vfrfjDr 
vU; dksbZ mHk;fu"B xq.ku[k.M u gks vkSj lkar n'keyo gksA

ekuk
 

1

2

1

4

7

8

37

25

8

125

17

20

31

16
, , , , , ,

 
vkfn , slh

 
ifjes; la[;k,¡ gSaA

vc gj esa ,slh izko`Gr la[;k ls xq.kk djrs gSa ftlls gj 
10 ;k 10 dh ?kkr dk izkIr gksA

	

1

2 	
=

 

1 5

2 5

×
×  

=
 

5

10  
= 0.5

	

1

4 	
=

 

1 25

4 25

×
×

 =
 

25

100
 = 0.25

	

7

8 	
=

 

7 125

8 125

×
×  

=
 

875

1000  
= 0.875

	

37

25 	
=

 

37 4

25 4

×
×  

=
 

148

100
1 48= .

	

8

125 	
=

 

8 8

125 8

×
×  

=
 

64

1000  
= 0.064

	

17

20 	
=

 

17 5

20 5

×
×  

=
 

85

100  
= 0.85

	

31

16 	
=

 

31 625

16 625

×
×  

=
 

19375

10000  
= 1.9375

mijksDr ifjes; la[;kvksa esa çR;sd ds gj dk ,d 
xq.ku[k.M 2 vFkok 5 gS] rHkh gj dks 10 ;k 10 dh fdlh ?kkr 
ds :i esa çkIr fd;k tk ldrk gSA

;fn ifjes; la[;k tks ekud :i esa gks vkSj gj esa  
2 vkSj 5 osG vykok vkSj dksbZ vHkkT; xq.ku[k.M u gks rc vkSj 
osGoy rc lkar n'keyo fu:fir gksrk gSA	 mÙkj

7. ,slh rhu la[;k,¡ fyf[k, ftuosG n'keyo izlkj 
vuolkuh vukorhZ gksaA

gy % ge tkurs gSa fd lHkh vifjes; la[;kvksa dk 
n'keyo izlkj vuolkuh vukorhZ gksrk gSA

vr% 2, , ,.... 3  5  bR;kfn dk n'keyo izlkj 

vuolkuh vukorhZ gSA

,slh la[;k dks lh/ks n'keyo izlkj osG :i esa Hkh O;Dr 
fd;k tk ldrk gSA

a = 0.04004000400004.....
b = 0.505005000500005.....
c = 0.007000700007.....	 mÙkj
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8. ifjes; la[;kvksa
 

5
7  

vkSj
 

9
11  

osG chp rhu 

vyx&vyx vifjes; la[;k,¡ Kkr dhft,A

gy %
   

5
7           

vkSj
        

9
11

7 5.000000   

4 9

  10

  7

    30

  28

      20

    14

       

 

 

−

−

−

)

660

    56

       40

     35

         5

0.714285&

  

 

 

 

−

−

         
 vr%

 

1

7  
=
 
0142857.

\ 
5

7  
= 0.714285

 
vkSj

 

9

11  
=

 
0·81

5

7
 vkSj 

9

11  
osG e/; vuUr vifjes; la[;k,¡ gks ldrh  

gSaA blesa ls rhu vifjes; la[;k,¡ fuEufyf[kr gSa :
0·75075007500075000075...........,
0·767076700767000767........... 

vkSj   0·808008000800008 ...........	 mÙkj
9. crkb, fd fuEufyf[kr la[;kvksa esa dkSu&dkSu 

la[;k,¡ ifjes; vkSj dkSu&dkSu la[;k,¡ vifjes; gSa %
(i) 23              (ii)  225     
(iii)  0.3796       (iv) 7.478478.......
(v) 1·101001000100001.........

gy % (i) la[;k 23  eas 23 iw.kZ oxZ ugha gSA

∴ 23  vifjes; la[;k gSA  mÙkj

(ii)  225  = 3 3 5 5× × ×

                   = 3 × 5 = 15

vr% 225  = 15 ,d ifjes; la[;k 

gSA                 			    mÙkj

(iii) 0.3796 
lkar n'keyo la[;k gSA 
∴ 0.3796 ,d ifjes; la[;k gSA	 mÙkj
(iv) 7.478478 ....... 
,d vko`fÙk ysfdu iqujko`fÙk gSA 	
∴ ;g ifjes; la[;k gSA	 mÙkj
(v) 1·101001000100001 ........ 
;g ,d vko`fÙk gS ysfdu iqujko`fÙk ugha gSA 
∴ ;g vifjes; la[;k gSA	 mÙkj

iz'ukoyh 1·4

1. crkb, uhps nh xbZ la[;kvksa esa dkSu&dkSu ifjes; 
gSa vkSj dkSu&dkSu vifjes; gSa %

(i) 2 5− ,       (ii) (3 + 23) 23− ,   

(iii)
 

2 7
7 7

,        (iv)
 

1
2

,         (v) 2π.

gy % (i) 2 5− , la[;k 2 ifjes; rFkk 5  vifjes; 

dk vUrj gSA ifjes; rFkk vifjes; la[;kvksa dk vUrj vifjes; 
gksrk gSA 

∴ ;g la[;k vifjes; gksxhA	 mÙkj

(ii) ( ) ,3 23 23 3 23 23 3+ − = + − =  

ifjes; la[;k gSA			  mÙkj

(iii)
 

2 7

7 7

2

7
= ,  ,d ifjes; la[;k gSA	 mÙkj

(iv)
 

1

2

 ·.· ifjes; vkSj vifjes; dk HkkxQy vifjes; gksrk gSA 
∴ ;g la[;k vifjes; gSA	 mÙkj

(v) 2π,

;gk¡ la[;k 2 ifjes; vkSj π vifjes; la[;k dk xq.kuQy 
vifjes; vkrk gSA

∴ 2π ,d vifjes; la[;k gSA	 mÙkj

2. fuEufyf[kr O;atdksa esa ls izR;sd O;atd dks ljy 
dhft, %

(i)  (3 + 3) (2 + 2) ,	  (ii) (3 + 3) (3 3)− ,

(iii) ( 5 + 2)2 ,        (iv) ( 5 2) ( 5 + 2)− .

3 225

3 75

5 25

5 5

1

)11    9.00   

 8 8  

     20

  11

     9

0.81&

 

  

−

−
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gy % (i) ( ) ( )3 3 2 2+ + 	         

             = 3 2 3 2 3 2 3 2× + × + × + ×

	            = 6 2 3 3 2 6+ + + .	 mÙkj

(ii) ( ) ( )3 3 3 3+ −  = ( ) ( )3 3
2 2−  

[(... a2 – b2 = (a + b) (a – b)]

                               = 9 – 3 = 6.	 mÙkj

(iii) ( )5 2
2+

               = ( ) ( )5 2 5 2 2
2 2+ × × + 	

	               = 5 2 10 2 7 2 10+ + = + . 	 mÙkj

(iv)	 ( ) ( )5 2 5 2− + 	

             = ( ) ( )5 2
2 2−  = 5 – 2 = 3	 mÙkj

3. vkidks ;kn gksxk fd π dks ,d o`Ùk dh  
ifjf/k (eku yhft, c) vkSj mlosG O;kl (eku yhft, d) 

osG vuqikr ls ifjHkkf"kr fd;k tkrk gS vFkkZr~ π =
 

c
d

 gSA 

;g bl rF; dk varfoZjks/k djrk gqvk izrhr gksrk gS fd 
π vifjes; gSA bl varfoZjks/k dk fujkdj.k vki fdl 
izdkj djsaxs \

gy % ge tc dHkh Hkh LosGy ls ;k vU; fdlh ;qfDr 
ls yEckbZ ukirs gSa] rc gedks osGoy ,d lfUudV ifjes; eku 
izkIr gksrk gSA vr% ge ;g vuqHko ugha dj ikrs fd c ;k d 
vifjes; gSaA

vr% π ds vifjes; gksus esa dksbZ Hkh fojks/kkHkkl ug° gSA 
pkgs c vkSj d dk eku dqN Hkh gksA 

4. la[;k js[kk ij 9.3  dks fu:fir dhft,A

gy % (1) js[kk[k.M AB = 9.3 lseh [khapkA

(2) bls fdlh fcUnq X rd vkxs c<+k;k vkSj BX ij ,d 
fcUnq C bl izdkj fy;k fd BC = 1 lsehA

(3) AC dk e/;&fcUnq M Kkr fd;k vkSj O;kl AC 
dk v¼Zo`Ùk [khapkA

(4) AC osG fcUnq B ls AC ij yEc BD [khapk tks 
v¼Zo`Ùk dks D ij feyrk gSA

  
(5) osGUnz B ls BD f=T;k dk pki [khapk tks BX dks 

fcUnq P ij dkVrk gSA

(6) fcUnq P, la[;k js[kk ij 9 3.  dks fu:fir djrk gSA

⇒  9 3.  = BP = 3.049 ;k yxHkx 3.05.	 mÙkj

5. fuEufyf[kr osG gjksa dk ifjes;dj.k dhft, %

(i)
 

1
7                    

(ii)
 

1
7 6−      

(iii)
 

1
5 2+        

(iv)
 

1
7 2−

gy % (i)
	

1

7 	
=

 

1 7×
×

=
7 7

7

7
·
	

mÙkj

(ii)
	

1

7 6− 	
=

 

1

7 6

7 6

7 6−
× +

+

		
=

 

7 6

7 6
2 2

+
−( ) ( )

		
=

 

7 6

7 6

+
−  

=
 

7 6+ .
	
 mÙkj

(iii)
	

1

5 2+ 	
=

 

1

5 2

5 2

5 2+
× −

−

		
=

 

5 2

5 2
2 2

−
−( ) ( )

		
=

 

5 2

5 2

−
−  

=
 

5 2

3

− .	mÙkj

(iv)
	

1

7 2− 	
=

 

1

7 2

7 2

7 2−
× +

+

		
=

 

7 2

7 2
2 2

+
−( ) ( )  

		
=

 

7 2

7 4

+
−  

=
 

7 2

3

+
.	 mÙkj
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iz'ukoyh 1·5

1. Kkr dhft, %  

 (i) 64
1
2 ,         (ii) 32

1
5 ,         (iii) 125

1
3 .   

gy %  (i) 	 64

1

2 	 = (8 8)

1

2×  

		  = ( )8
2

1

2
×

 = 8.	 mÙkj

(ii)	 32

1

5
	 = ( )2 2 2 2 2

1

5× × × ×  

		  = ( )2
5

1

5
 = 2

5
1

5
×

 = 2.	 mÙkj

(iii)	 125

1

3 	 = ( )5 5 5

1

3× ×  

		  = ( )5
3

1

3
 = 5

3
1

3
×

 = 5.	 mÙkj

2.  Kkr dhft, %  

(i) 9
3
2     (ii) 32

2
5      (iii) 16

3
4     (iv) 125

1
3

− 
.

gy % (i) 	 9

3

2 	 = (3 3)

3

2×  = (3
2
)

3

2
 = 3

2
3

2
×

 

		  = 33 = 3 × 3 × 3 = 27.	 mÙkj

(ii)	 32

2

5
	 = ( )2 2 2 2 2

2

5× × × ×  

		  = ( )2
5

2

5
 = 2

5
2

5
×

 

		  = 22 = 2 × 2 = 4.	 mÙkj

(iii)	 16

3

4
	 = ( )2 2 2 2

3

4× × ×  = ( )2
4

3

4

		  = 2
4

3

4
×

 = 23 

		  = 2 × 2 × 2 = 8.	 mÙkj

(iv)	 125

1

3
−

	 = ( )5 5 5

1

3× ×
−

 = ( )5
3

1

3
−

 

		  = 5
3

1

3
× −

 = 5 – 1 =
 
1

5
·	 mÙkj

3. ljy dhft, %  

(i)

 

2 .2
2
3

1
5

   

(ii)

 

1
33

7





  

(iii)

 

11

11

1
2

1
4   

(iv)

 

7 .8
1
2

1
2

 gy % (i) 2 . 2

2

3

1

5
	= 2

2

3
+ 1

5

		  = 2

10 3

15

+

 = 2

13

15 .	 mÙkj

(ii)
  

1

3
3

7



  

=
 

( )

( )

1

3

7

3 7

 

	                    
=

 

1

3

7

3 7×
 
=

 

1

3
21

.	 mÙkj

(iii)

	

11

11

1

2

1

4 	

=

 

11

1

2

1

4
−

		  = 11

2 1

4

−

 = 11

1

4 .	 mÙkj

(iv) 	 7 8

1

2

1

2· 	 = ( )7 8

1

2×

              		  = 56

1

2 .	 mÙkj

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. – 2 vkSj 5 ds chp rhu ifjes; la[;k,¡ Kkr 

dhft,A

gy % – 2 =
 

− 4

2  
rFkk 5 =

 
10

2

buds chp dh ifjes; la[;k,¡ %

− 1

4

3

2
,  vkSj 

13

4

iz'u 2. fuEufyf[kr la[;kvksa dks n'keyo la[;k esa 
O;Dr dhft, rFkk n'keyo çlkj dk çdkj crkb,A

(i)
 

3
11             

(ii) 1
7              

(iii) 
1

16



11la[;k i¼fr

gy % (i)
 

3

11
 = 3 ÷ 11

                   = 0.2727... = 0 27.

izdkj% vlkar vkorhZ

(ii)
 

1

7  
= 1 ÷ 7 = 0.142857142857... = 0 142857.

izdkj % vlkar vkorhZ

(iii)
 

1

16
 = 1 ÷

 
16 = 0.0625

izdkj % lkar

iz'u 3. okLrfod la[;k js[kk ij 3  dk LFkku 

fuèkkZfjr dhft,A

ladsr % 12 = 1, 22 = 4
⇒ 	 1	< 3 < 4
⇒ 	 1	< 3  < 2

vr% 3 , 1 vkSj 2 ds chp fLFkr gSA bls la[;k js[kk ij 

ikbFkkxksjl izes; }kjk Hkh n'kkZ;k tk ldrk gSA
iz'u 4. fl¼ dhft, fd 3  vifjes; la[;k gSA

gy % eku yhft, 3  ifjes; gS] rks 3  =
 

p
q

, tgk¡ p  

vkSj q lgHkkT; iw.kk±d gSa rFkk q ≠ 0 

	 oxZ djus ij 3	=
 

p
q

2

2

⇒ 	 p2	= 3q2

vr% p2, 3 ls foHkkT; gS ⇒ p Hkh 3 ls foHkkT; gSA

eku ysa 	 p	= 3k
⇒ 	 (3k)2	= 3q2

⇒ 	 9k2	= 3q2

⇒ 	 q2	= 3k2

blls q Hkh 3 ls foHkkT; gqvkA

ijarq p vkSj q lgHkkT; ugha jg x,] rks fojks/kkHkkl gSA
vr% 3  ,d vifjes; la[;k gSA� bfr fl¼e~A

iz'u 5. ;fn (x)y = 128, rks x rFkk y dk eku Kkr 
dhft,A

gy % 	 128	= 27  ⇒  xy = 27

vr% x = 2, y = 7.

iz'u 6. ( ) ( ) ( )1 2 33 3 3
5
2+ + 

−

 dk eku Kkr  

dhft,A

gy % 	[(1)3 + (2)3 + (3)3]– 5/2 =
 

1

36
5 2

( )
/

		

            
=

 

1

6
5

 

=

 

1

7776
.

iz'u 7. ;fn x, y, z /kukRed la[;k,¡ gSa] rks 

x y y z z x− − −1 1 1. .
 dk eku Kkr dhft,A

gy %  
y
x

z
y

x
z

. .
 
=

 

y
x
z
y
x
z

    

. .

 
= 1  = 1.

iz'u 8. 6 5  dks 3 5  ls xq.kk dhft,A

gy % 6 5 3 5×  = 18 × 5 = 90.

iz'u 9. 0 361.  dks ifjes; la[;k esa cnfy,A

gy % ekuk 	 x	= 0 361.  
⇒ 	 x	= 0.361361361 � ...(i)
	 1000x	= 361.361361 � ...(ii)
leh- (i) o (ii) ls]
	 1000x – x	= 361

⇒ 	 x	=
 

361

999
.

iz'u 10.
 

3
8  

dk ifjes;dj.k dhft,A

gy %         
3

8  	
= 3

2 2

2

2
×

 
=

 

3 2

4
.

iz'u 11. ;fn b = 2435
 gks] rks b dk eku Kkr 

dhft,A

gy % 	 b 	= 243
5

 = (243)1/5 = ((3)5)1/5 = 3

	iz'u 12.
 

3
48 75−  

dk eku D;k gksxk \

gy %  
3

48 75−  
= 

3

5 3 4 3−

                               =
 
− ×3

3
3
3  

=
 
− 3 .
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iz'u 13.
 

1
3 2+  

ds gj dk ifjes;dj.k dhft,A

gy %
 

1

3 2

3 2

3 2+
× −

−  
=

 

3 2

9 2

−
−  

=
 

3 2

7

− .

iz'u 14. ;fn 5  = 2.236 gks rks 2
5  

dk eku 

n'keyo ds rhu LFkku rd Kkr dhft,A

gy %
 

2

5  
=

 

2

2 236.  
≈ 0.8944 = 0.894

	iz'u 15.
 

1
7 3 2+  

esa gj dk ifjes;dj.k dhft,A

gy %
 

1

7 3 2

7 3 2

7 3 2+
× −

−  
=

 

7 3 2

49 18

−
−  

=
 

7 3 2

31

− .

iz'u 16. fuEufyf[kr dks ljy dhft,µ
	(i) x2 × x–2 × x–3

	(ii) 2x3 ÷ 2x–3

	(iii)
 

x
x5 1

5 1
+

= −

	(iv) ( ) ( )2 5 1 1 2 5 2+ + − − .

gy % (i) x2 × x– 2 × x– 3 = x – 3

(ii) 2x3 ÷ 2x 
– 3 = x3 – (– 3) = x6.

(iii)
 

x
x5 1

5 1

+
= −

 
gj dk ifjes;dj.k %

	

x x
5 1 5 1+

×
− 	

= 1 ⇒
 

x2

5 1−  
= 1

⇒ 	 x2	= 4 ⇒ x = ± 2.
(iv) ( ) ( )2 5 1 1 2 5 2+ + − −

          2 5 2 5 1 1 2− + + −  = 0.

iz'u 17. 2 37.  dks
 

p
q  

ds :i esa O;Dr dhft, tgk¡  

p rFkk q iw.kk±d gSa rFkk q ≠ 0 gSA

gy % ekuk 	 x	= 2 37.

⇒	 x 	= 2.373737� ...(i)
⇒	 100x	= 237.3737� ...(ii)
?kVkus ij]	 99x	= 235

	 x 	=
 

235

99
.

	iz'u 18. 2  dks la[;k js[kk ij çn£'kr dhft,A

ladsr % ikbFkkxksjl izes; }kjk ,dd yackbZ dk oxZ cukdj 
2  dks la[;k js[kk ij fpfUgr fd;k tkrk gSA

iz'u 19. la[;k js[kk ij 8  dk fu/kkZj.k dhft,A

ladsr % 8  = 2 2 , igys 2  dks la[;k js[kk ij 

iznf'kZr djds mldk nks xquk djrs gSaA
	 AB	= BC = 2 bdkbZ
⇒ 	 AC2	= AB2 + BC2

		 = 22 + 22

		 = 4 + 4 = 8
\ 	 AC	= 8

		 = 4 2×  = 2 2

⇒ 	 AC	= 2 2  bdkbZ

	iz'u 20.
 

4 5
4 5

4 5
4 5

+
−

+ −
+  

dks gj dk ifjes;dj.k 

djds ljy dhft,A
gy % nksuksa fHkUuksa dk gj leku cukrs gq, %

( ) ( )

( ) ( )

4 5 4 5

4 5

2 2

2 2

+ + −
−

va'k%  16 8 5 5 16 8 5 5+ + + − +  = 21 + 21 = 42

gj % 16 – 5 = 11 =
 

42

11

iz'u 21. dkj.k lfgr crkb, fd D;k 8 6×  ,d 

vifjes; la[;k gS \
gy % 8 6×  = 48 4 3=

pw¡fd 3  vifjes; gS] 4 3  Hkh vifjes; gSA

vr% 8 6×  vifjes; gSA

q q



iz'ukoyh 2·1

1. fuEufyf[kr O;atdksa esa dkSu&dkSu ,d pj ds 
cgqin gSa vkSj dkSu&dkSu ugha gSa \ dkj.k osG lkFk vius 
mÙkj nhft, %

(i)   4x2 – 3x + 7 	 (ii)	 y2 + 2   	

(iii) 3 2t t++        (iv)
 

y
y

++
2

   	
(v)  x10 + y3 + t50.
gy % (i) O;atd 4x2 – 3x + 7 esa x dh lHkh ?kkr iw.kZ 

la[;k gSaA blfy, ;g ,d pj dk cgqin gSA	  mÙkj

(ii) y2 2+  = y y2 0
2+  O;atd esa y dh lHkh 

?kkr iw.kZ la[;k gSaA vr% ;g O;atd ,d pj dk cgqin gSA mÙkj
(iii) 3 2 3 2

1 2t t t t+ = +/ , ;gk¡ O;atd esa pj 

t dh ?kkr
 

1

2  
gS] tks fd iw.kZ la[;k ugha gSA blfy, O;atd 

,d pj dk cgqin ugha gSA	  mÙkj

(iv)
 

y
y

y y+ = + −2
2

1 , ;gk¡ O;atd esa nwljs in esa 

y dh ?kkr – 1 gS] tks fd iw.kZ la[;k ugha gSA blfy, O;atd 
,d pj cgqin ugha gSA	  mÙkj

(v) x10 + y3 + t50, ;gk¡ O;atd esa x, y, t rhu pj gSaA 
vr% ;g O;atd ,d pj dk cgqin ugha gS] cfYd ;g rhu pj 
dk cgqin gSA	  mÙkj

2. fuEufyf[kr esa ls izR;sd esa x2 dk xq.kkad fyf[k, %
(i) 2 + x2 + x          (ii) 2 – x2 + x3     

(iii)
 

p
2

2x x++
     

 (iv)
 

2 1x --

gy % (i) 2 + x2 + x esa x2 dk xq.kkad 1 gSA	 mÙkj
(ii) 2 – x2 + x3 esa x2 dk xq.kkad – 1 gSA	 mÙkj

(iii)
 

p
2

2x x+
 

esa x2 dk xq.kkad 
p
2  

gSA	 mÙkj

(iv) 2 1x −
 
esa x2 dk xq.kkad 0 gSA	 mÙkj

3. 35 ?kkr osG f}in dk vkSj 100 ?kkr osG ,dinh dk 
,d&,d mnkgj.k nhft,A

gy % (i) 35 ?kkr okyk f}inh cgqin = x35 + 2x.  mÙkj
(ii) 100 ?kkr okyk ,dinh cgqin = 3x100.� mÙkj
4. fuEufyf[kr cgqinksa esa ls izR;sd cgqin dh ?kkr 

fyf[k, %
(i) 5x3 + 4x2 + 7x       (ii) 4 – y2       
(iii) 5 7t --                (iv) 3.

gy % (i) cgqin 5x3 + 4x2 + 7x esa x dh vfèkdre 
?kkr 3 gSA 

∴ cgqin dh ?kkr = 3	 		  mÙkj
(ii) cgqin 4 – y2 esa y dh vf/kdre ?kkr 2 gS 

∴ cgqin dh ?kkr = 2 	 		  mÙkj
(iii) cgqin 5 7t −  esa t dh vf/kdre ?kkr 1 gSA 

vr% O;atd dh ?kkr = 1	 		  mÙkj
(iv) cgqin 3 esa osGoy ,d in gS] ftls 3x0 fy[k ldrs 

gSaA vr% bl O;atd dh ?kkr = 0			  mÙkj
5. crkb, fd fuEufyf[kr cgqinksa esa dkSu&dkSu 

cgqin jSf[kd gSa] dkSu&dkSu f}?kkrh gSa vkSj dkSu&dkSu 
f=?kkrh gSa %

(i) x2 + x       	 (ii) x – x3      
(iii)  y + y2 + 4	 (iv) 1 + x       (v) 3t
(vi) r2      	 (vii) 7x3.
gy % (i) x2 + x, bl cgqin dh vf/kdre ?kkr 2 gSA 

∴ cgqin f}?kkrh gSA	 		  mÙkj
(ii) x – x3, cgqin dh vf/kdre ?kkr 3 gSA  ∴ cgqin 

f=?kkrh gSA	 		  mÙkj
(iii) y + y2 + 4, cgqin dh vf/kdre ?kkr 2 gSA ∴ 

f}?kkrh cgqin gSA	 		  mÙkj
(iv) 1 + x, cgqin dh vf/kdre ?kkr 1 gSA 
∴ ;g jSf[kd cgqin gSA	 		  mÙkj
(v) 3t, cgqin dh vf/kdre ?kkr 1 gSA
∴ ;g jSf[kd cgqin gSA	 		  mÙkj
(vi) r2, cgqin dh vf/kdre ?kkr 2 gSA 
∴ ;g f}?kkrh cgqin gSA	 		  mÙkj
(vii) 7x3, cgqin dh vf/kdre ?kkr 3 gSA
∴ ;g f=?kkrh cgqin gSA	 		  mÙkj

cgqin2
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iz'ukoyh 2·2

1. fuEufyf[kr ij cgqin 5x – 4x2 + 3 osG eku Kkr 
dhft, %

(i)  x = 0        (ii)  x = – 1      (iii)  x = 2.

gy % (i) cgqin p(x) = 5x – 4x2 + 3, x = 0

cgqin p(x) esa x osG LFkku ij 0 izfrLFkkfir djus ij]

	 p(0)	 = 5 × 0 – 4(0)2 + 3 
		  = 0 – 0 + 3

∴	 p(0)	 = 3.	 mÙkj
(ii) 	 p(x)	 = 5x – 4x2 + 3, x = – 1

x osG LFkku ij (– 1) j[kus ij]
	 p(– 1)	 = 5(– 1) – 4(– 1)2 + 3 
		  = – 5 – 4 + 3

∴	 p(– 1)	 = – 6.	 mÙkj
(iii) 	 p(x)	 = 5x – 4x2 + 3, x = 2

x osG LFkku ij (2) j[kus ij]

∴	 p(2)	 = 5 × 2 – 4(2)2 + 3 

		  = 10 – 16 + 3 = – 3.	 mÙkj

2. fuEufyf[kr cgqinksa esa ls izR;sd cgqin osG fy, 
p(0), p(1) vkSj p(2) Kkr dhft, %

(i)   p(y) = y2 – y + 1  	
(ii)  p(t) = 2 + t + 2t2 – t3

(iii) p(x) = x3        	
(iv) p(x) = (x – 1) (x + 1).

gy % (i)	 p(y)	 = y2 – y + 1
	 p(0)	 = (0)2 – 0 + 1 = 1
	 p(1)	 = 12 – 1 + 1 
		  = 1 – 1 + 1 = 1
	 p(2)	 = (2)2 – 2 + 1 

		  = 4 – 2 + 1 = 3	 mÙkj
(ii)	 p(t)	 = 2 + t + 2t2 – t3

	 p(0)	 = 2 + 0 + 2 × 02 – 03 
		  = 2 + 0 + 0 – 0 = 2
	 p(1)	 = 2 + 1 + 2(1)2 – (1)3 
		  = 2 + 1 + 2 – 1 = 4
	 p(2)	 = 2 + 2 + 2(2)2 – (2)3 

		  = 2 + 2 + 8 – 8 = 4.	 mÙkj

(iii)	 p(x)	 = x3

	 p(0)	 = (0)3 = 0
	 p(1)	 = (1)3 = 1
	 p(2)	 = (2)3 = 8.	 mÙkj
(iv)	 p(x)	 = (x – 1) (x + 1)
	 p(x)	 = x2 – 1
	 p(0)	 = (0)2 – 1 = – 1
	 p(1)	 = (1)2 – 1 = 0
	 p(2)	 = (2)2 – 1 = 4 – 1 = 3.	 mÙkj

3. lR;kfir dhft, fd fn[kk, x, eku fuEufyf[kr 
fLFkfr;ksa esa laxr cgqin osG 'kwU;d gSa %

(i)  p(x) = 3x + 1; x =
 
− 1

3  	

(ii)  p(x) = 5x – π; x =
 

4
5

(iii) p(x) = x2 – 1; x = 1, – 1	
(iv) p(x) = (x + 1) (x – 2); x = – 1, 2	
(v)  p(x) = x2; x = 0	

(vi)  p(x) = lx + m; x =
 

−m
l

(vii) p(x) = 3x2 – 1; x =
 

− 1
3

, 2
3 	

(viii) p(x) = 2x + 1; x =
 

1
2

gy % (i) fn;k gS]	

	 p(x)	 = 3x + 1; x =
 
− 1

3

	
p −





1

3 	
=

 
3

1

3
1 0× −




+ =

vr%
 

− 1

3
,
 
p(x) dk 'kwU;d gSA			   mÙkj

(ii) fn;k gS]	 p(x)	 = 5x – π; x =
 

4

5

	
p 4

5





 	

=
 
5

4

5
× − p

 
= 4 – π

vr%
 

4

5
,
 
p(x) dk 'kwU;d ugha gSA		  	 mÙkj

(iii) fn;k gS % p(x)	= x2 – 1; x = 1, – 1
x = 1 j[kus ij]
	 p(1)	 = 12 – 1 = 0
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x = – 1 j[kus ij]

	 p(– 1)	 = (– 1)2 – 1 = 1 – 1 = 0

vr% 1, – 1; p(x) osG 'kwU;d gSaA	  mÙkj

(iv) fn;k gS]	
p(x) = (x + 1) (x – 2); x = – 1, 2

x = – 1 j[kus ij]
p(– 1)	 = (– 1 + 1) (– 1 – 2) = 0 × (– 3) = 0

x = 2 j[kus ij] 
p(2) = (2 + 1) (2 – 2) = 3 × 0 = 0

vr% – 1 vkSj 2 in p(x) osG 'kwU;d gSaA	  mÙkj

(v) fn;k gS]      p(x) = x2; x = 0

x = 0 j[kus ij]  p(0) = (0)2 = 0

vr% 0 in p(x) dk 'kwU;d gSA	  mÙkj

(vi) fn;k gS]	 p(x)	 = lx + m; x =
 
−m
l

x = −m
l  

j[kus ij

	
p m

l
−



 	

=
 
l m

l
m× −




+

 
= 0

⇒
 
−m
l  

in p(x) dk 'kwU;d gSA	  mÙkj

(vii) fn;k gS]	 p(x)	 = 3x2 – 1; x =
 
− 1

3

2

3
,

x =
 
− 1

3  
j[kus ij]	

p −





1

3  
	=

 
3

1

3
1

2

× −





−
 
=

 
3

1

3
1× −

 
= 0

x =
 

2

3
 j[kus ij]	

p 2

3





  

=
 
3

2

3
1

2

×





−
 
=

 
3

4

3
1× −  = 3

vr% − 1

3  
in p(x) dk 'kwU;d gS fdUrq 

2

3  

in  

p(x) dk 'kwU;d ugha gSA			   mÙkj

(viii) fn;k gS]	 p(x)	 = 2x + 1; x =
 

1

2  

x =
 

1

2
 j[kus ij]

	
p 1

2





 	

=
 
2

1

2
1× +

 
= 1 + 1 = 2

vr%
 

1

2
 in p(x) dk 'kwU;d ugha gSA	� mÙkj

4. fuEufyf[kr fLFkfr;ksa esa ls izR;sd fLFkfr esa cgqin 
dk 'kwU;d Kkr dhft, %

(i)   p(x) = x + 5       (ii) p(x) = x – 5      	
(iii)  p(x) = 2x + 5    (iv) p(x) = 3x – 2      	
(v)  p(x) = 3x           (vi) p(x) = ax; a ≠ 0

(vii) p(x) = cx + d; c ≠ 0, c, d okLrfod la[;k,¡ gSaA

gy % (i) 	 p(x)	 = x + 5

	 p(x)	 = 0 ∴ 0 = x + 5 ⇒ x = – 5

vr% cgqin x + 5 dk 'kwU;d = – 5 gSA 	  mÙkj
(ii)	 p(x)	 = x – 5

gesa Kkr gS %	 p(x)	 = 0  ∴ x – 5 = 0 ⇒ x = 5

vr% cgqin x – 5 dk 'kwU;d = 5	  mÙkj
(iii)	 p(x)	 = 2x + 5

p(x) = 0  ∴ 2x + 5 = 0 ⇒ 2x = – 5 ⇒ x =
 
− 5

2

vr%  p(x) dk 'kwU;d =
 
− 5

2  
gSA	  mÙkj

(iv)	 p(x)	 = 3x – 2

	          p(x)	 = 0   

∴	 3x – 2	 = 0 ⇒ 3x = 2 ⇒ x =
 

2

3

vr% p(x) dk 'kwU;d =
 

2

3  
gSA	  mÙkj

(v)	 p(x)	 = 3x

	 p(x)	 = 0  ∴  3x = 0 ⇒ x = 0

vr% cgqin 3x dk 'kwU;d = 0 gSA	  mÙkj
(vi) 	 p(x)	 = ax;      a ≠ 0

	 p(x)	 = 0  ∴  ax = 0 ⇒ x = 0

cgqin ax dk 'kwU;d = 0 gSA	  mÙkj
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(vii)        p(x) = cx + d; c ≠ 0, c, d 
	       p(x) = 0

∴  cx + d = 0 ⇒ cx = – d ⇒  x =
 
− d
c  

∴ p(x) dk 'kwU;d =
 
− d
c  

gSA			   mÙkj

iz'ukoyh 2·3

1. crkb, fd fuEufyf[kr cgqinksa esa ls fdl cgqin 
dk ,d xq.ku[k.M x + 1 gS %

(i)   x3 + x2 + x + 1	
(ii)  x4 + x3 + x2 + x + 1
(iii) x4 + 3x3 + 3x2 + x + 1	
(iv) x x x3 2 2 2 2-- -- ++ ++( )

gy % (i) ekuk p(x) = x3 + x2 + x + 1 
(x + 1), p(x) dk xq.ku[k.M gksxk ;fn  p(– 1) = 0.
∴	 p(– 1)	 = (– 1)3 + (– 1)2 + (– 1) + 1 
		  = – 1 + 1 – 1 + 1
	 p(1)	 = 0

vr% (x + 1), x3 + x2 + x + 1 dk xq.ku[k.M gSA	  mÙkj
(ii) ekuk p(x) = x4 + x3 + x2 + x + 1
(x + 1), p(x) dk xq.ku[k.M gksxk ;fn p(– 1) = 0.

∴	 p(– 1)	 = (– 1)4 + (– 1)3 + (– 1)2 + (– 1) + 1
		  = 1 – 1 + 1 – 1 + 1 = 1 ≠ 0
vr% (x + 1), cgqin p(x) dk xq.ku[k.M ugha gSA	  mÙkj

(iii) ekuk p(x) = x4 + 3x3 + 3x2 + x + 1
(x + 1), p(x) dk xq.ku[k.M gksxk ;fn p(– 1) = 0.

∴	 p(– 1)	 = (– 1)4 + 3(– 1)3 + 3(– 1)2 + (– 1) + 1
		  = 1 – 3 + 3 – 1 + 1 = 1

⇒  1 ≠ 0
vr% (x + 1), cgqin p(x) dk xq.ku[k.M ugha gSA	  mÙkj

(iv) ekuk p(x) = x x x3 2
2 2 2− − + +( )

(x + 1), p(x) dk xq.ku[k.M gksxk ;fn  p(– 1) = 0
∴  p(– 1) = ( ) ( ) ( ) ( )− − − − + − +1 1 2 2 1 2

3 2

  	     = − − + + +1 1 2 2 2  = 2 2  ≠ 0	

vr% (x + 1), cgqin p(x) dk xq.ku[k.M ugha gSA	  mÙkj

2. xq.ku[k.M izes; ykxw djosG crkb, fd 
fuEufyf[kr fLFkfr;ksa esa ls izR;sd fLFkfr esa g(x), p(x) dk 
,d xq.ku[k.M gS ;k ugha %

(i) p(x) = 2x3 + x2 – 2x – 1, g(x) = x + 1
(ii) p(x) = x3 + 3x2 + 3x + 1, g(x) = x + 2
(iii) p(x) = x3 – 4x2 + x + 6, g(x) = x – 3.
gy % (i) ;fn g(x) = x + 1, p(x) = 2x3 + x2 – 2x – 1 

dk ,d xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxk

∴ x + 1 = 0 ⇒ x = – 1 
x ds LFkku ij (– 1) j[kus ij]

	 p(– 1)	 = 2(– 1)3 + (– 1)2 – 2(– 1) – 1
		  = – 2 + 1 + 2 – 1 = 0
∴ g(x), p(x) dk xq.ku[k.M gSA	 mÙkj

(ii) ;fn g(x) = x + 2, p(x) = x3 + 3x2 + 3x + 1 dk 
xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxkA 

∴ x + 2 = 0 ⇒ x – 2 
x ds LFkku ij (– 2) j[kus ij]

	 p(– 2)	 = (– 2)3 + 3(– 2)2 + 3(– 2) + 1
		  = – 8 + 12 – 6 + 1 = – 1 ≠ 0

∴ g(x), p(x) dk xq.ku[k.M ugha gSA	mÙkj
(iii) ;g fl¼ djus osG fy, fd g(x) = x – 3, p(x) 

= x3 – 4x2 + x + 6 dk ,d xq.ku[k.M gS] rks Hkkx nsus ij 
'ks"kQy 'kwU; gksxkA

∴	 x – 3	 = 0 
⇒	 x	 = 3 
vc]       p(3) = (3)3 – 4(3)2 + 3 + 6 
	                     = 27 – 36 + 3 + 6 = 0
∴ g(x), p(x) dk xq.ku[k.M gSA	 		  mÙkj
3. k dk eku Kkr dhft, tcfd fuEufyf[kr 

fLFkfr;ksa esa ls izR;sd fLFkfr esa (x – 1), p(x) dk ,d 
xq.ku[k.M gks %
(i)   p(x) = x2 + x + k 	     (ii) p x x kx( ) == ++ ++2 22

(iii) p x kx x( ) == -- ++2 2 1  (iv)  p(x) = kx2 – 3x + k.

gy % (i) ;fn (x – 1), p(x) = x2 + x + k dk ,d 
xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxkA

∴	 x – 1	 = 0 
⇒	 x	 = 1
∴       p(1) = 12 + 1 + k 
⇒          0 = 2 + k ⇒ k = – 2.	 � mÙkj
(ii) ;fn (x – 1), p(x) = 2 22x kx+ +  

dk ,d 

xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxkA
∴ 	 x – 1	 = 0 
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⇒	 x	 = 1
∴ 	 p(1)	 = 2 1 1 2

2
( ) ( )+ +k

⇒ 	 0	 = 2 2+ +k  
⇒ 	 k	 = − +( )2 2 	 mÙkj

(iii) ;fn (x – 1), p(x) = kx x2
2 1− +  dk ,d 

xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxkA 
∴ 	 x – 1	 = 0 
⇒	 x	 = 1
∴	    p(1)	 = k( ) ( )1 2 1 1

2 − +

⇒ 	 0	 = k − +2 1

⇒ 	 k	 = 2 1− .	 mÙkj

(iv) ;fn (x – 1), p(x) = kx2 – 3x + k dk ,d 
xq.ku[k.M gS] rks Hkkx nsus ij 'ks"kQy 'kwU; gksxkA 

∴ 	 x – 1	 = 0 
⇒	 x	 = 1
∴ 	 p(1)	 = k(1)2 – 3(1) + k 
⇒ 	 0	 = k – 3 + k 
⇒ 	 2k	 = 3 

 	 k	 =
 

3

2 	
mÙkj

4. xq.ku[k.M Kkr dhft, %
(i)  12x2 – 7x + 1    	 (ii) 2x2 + 7x + 3    
(iii)  6x2 + 5x – 6  	 (iv) 3x2 – x – 4.
gy % (i) 12x2 – 7x + 1
	 = 12x2 – 4x – 3x + 1 
	 = 4x(3x – 1) – 1(3x – 1)
	 = (4x – 1) (3x – 1).	� mÙkj
(ii) 2x2 + 7x + 3

		  = 2x2 + x + 6x + 3
		  = x(2x + 1) + 3(2x + 1) 
		  = (2x + 1) (x + 3).	 mÙkj
(iii) 6x2 + 5x – 6

		 = 6x2 + 9x – 4x – 6
		  = 3x(2x + 3) – 2(2x + 3) 
		  = (2x + 3) (3x – 2).	 mÙkj
(iv) 3x2 – x – 4

		 = 3x2 – 4x + 3x – 4
		  = x(3x – 4) + 1(3x – 4) 
		  = (3x – 4) (x + 1).	 mÙkj
5. xq.ku[k.M Kkr dhft, %
(i)  x3 – 2x2 – x + 2       	

(ii)  x3 – 3x2 – 9x – 5
(iii) x3 + 13x2 + 32x + 20 	
(iv) 2y3 + y2 – 2y – 1.
gy % (i) ekuk f(x) = x3 – 2x2 – x + 2
fLFkjkad + 2 osG xq.ku[k.M ± 1, ± 2 gSaA
x = 1 j[kus ij]    f(1) = 13 – 2(1)2 – 1 + 2 
	                               = 1 – 2 – 1 + 2 = 0
x = 1 j[kus ij O;atd dk eku 'kwU; gks tkrk gSA 

vr% (x – 1), f(x) ,d xq.ku[k.M gSA
x3 – 2x2 – x + 2
		  = x3 – x2 – x2 – x + 2
		  = x2(x – 1) – x2 + x – 2x + 2
		  = x2(x – 1) – x(x – 1) – 2(x – 1) 
		  = (x – 1) (x2 – x – 2)
		  = (x – 1) [(x2 + x – 2x – 2)]
		  = (x – 1) [x(x + 1) – 2(x + 1)]
		  = (x – 1) (x + 1) (x – 2)	 mÙkj
(ii) ekuk  p(x) = x3 – 3x2 – 9x – 5
– 5 osG lHkh xq.ku[k.M ± 1, ± 5 gks ldrs gSaA
x = – 1 j[kus ij]
       p(– 1) = (– 1)3 – 3(– 1)2 – 9(– 1) – 5 
                  = – 1 – 3 + 9 – 5 
∴      p(– 1) = 0
vr% (x + 1), p(x) dk ,d xq.ku[k.M gSA
x3 – 3x2 – 9x – 5
		  = x3 + x2 – 4x2 – 9x – 5
		  = x2(x + 1) – 4x2 – 4x – 5x – 5
		  = x2(x + 1) – 4x(x + 1) – 5(x + 1) 
	 	 = (x + 1) (x2 – 4x – 5) 
		  = (x + 1) [x2 + x – 5x – 5]
		  = (x + 1) [x(x + 1) – 5(x + 1)] 	
		  = (x + 1) (x + 1) (x – 5)	 mÙkj
(iii) eku p(x) = x3 + 13x2 + 32x + 20
+ 20 osG xq.ku[k.M gSaA 

± 1, ± 2, ± 4, ± 5, ± 10 rFkk ± 20.
x dk eku – 2 j[kus ij ikrs gSa %
	p(– 2) = (– 2)3 + 13(– 2)2 + 32 (– 2) + 20
          = – 8 + 52 – 64 + 20 = 0
∴ (x + 2), p(x) dk ,d xq.ku[k.M gSA
x3 + 13x2 + 32x + 20
		  = x3 + 2x2 + 11x2 + 32x + 20
		  = x2(x + 2) + 11x2 + 22x + 10x + 20
		  = x2(x + 2) + 11x(x + 2) + 10 (x + 2) 	 	

	= (x + 2) (x2 + 11x + 10) 	
		  = (x + 2) (x2 + x + 10x + 10)
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		  = (x + 2) [x(x + 1) + 10(x + 1)] 
		  = (x + 2) (x + 1) (x + 10).	 mÙkj
(iv) ekuk p(y) = 2y3 + y2 – 2y – 1
– 1 osG lHkh xq.ku[k.M ±1 gSaA
O;atd esa y dk eku 1 j[kus ij]

p(1) = 2(1)3 + (1)2 – 2(1) – 1 
                         = 2 + 1 – 2 – 1 = 0

vr% (y – 1), p(y) dk ,d xq.ku[k.M gSA

vc y – 1 dk p(y) esa Hkkx nsus ij]

y y y y
y y

y

− + − −
−

−
−

1 2 2 1

2 2

3 2

3 2

3 2

2

    +                

         

 

yy
y y         

             +          

                

3 3
2 −

−
      

                
   

     +   

               

  

y
y
−
−

−

1

1

)

         

   

0

2 3 1
2y y+ +

∴	 p(y)	 = (y – 1) (2y2 + 3y + 1) 
		  = (y – 1) (2y2 + 2y + y + 1)
		  = (y – 1) [2y(y + 1) + 1(y + 1)] 

		  = (y – 1) (y + 1) (2y + 1).	 mÙkj

iz'ukoyh 2·4

1. mi;qDr loZlfedkvksa dk iz;ksx djosG fuEufyf[kr 
ds xq.kuQy Kkr dhft, %

(i) (x + 4) (x + 10)      (ii)  (x + 8) (x – 10)     
(iii)  (3x + 4) (3x – 5)

(iv)
 

y y2 23
2

3
2

++ææ
èè
çç

öö
øø
÷÷ --ææ
èè
çç

öö
øø
÷÷

(v) (3 – 2x) (3 + 2x).

gy % (i) (x + 4) (x + 10)

loZlfedk
	 (x + a) (x + b)	 = x2 + (a + b)x + ab
		  = x2 + (4 + 10)x + 10 × 4 

		  = x2 + 14x + 40.	 mÙkj

(ii) (x + 8) (x – 10)
     loZlfedk 

   [(x + a) (x + b) = x2 + (a + b)x + ab]

		 = x2 + (8 – 10)x + 8 × (– 10) 

		  = x2 – 2x – 80.	 mÙkj
(iii) (3x + 4) (3x – 5) = 3x(3x – 5) + 4(3x – 5)
		              = 9x2 – 15x + 12x – 20 

		              = 9x2 – 3x – 20.	 mÙkj

(iv)
 

y y2 23

2

3

2
+





−





loZlfedk (a + b) (a – b) = (a)2 – (b)2 ls

		
=

 
( )y2 2

2
3

2
− 



  

=
 

y4 9

4
−

	 mÙkj

(v)  loZlfedk (x + y) (x – y) = x2 – y2 ls
 (3 – 2x) (3 + 2x) = (3)2 – (2x)2 

                               = 9 – 4x2.	 mÙkj

2. lh/ks xq.kk fd, fcuk fuEufyf[kr xq.kuQyksa osG 
eku Kkr dhft, %

(i)  103 × 107  (ii)  95 × 96   (iii)  104 × 96.

gy % (i) loZlfedk

 (x + a) (x + b) = x2 + (a + b) + ab
        103 × 107 = (100 + 3) (100 + 7) 
		  = (100)2 + (3 + 7) (100) + 3 × 7
		  = 10000 + 1000 + 21 
		  = 11021.	 mÙkj

(ii) loZlfedk

 (x + a) (x + b) = x2 + (a + b) + ab
            95 × 96 = (100 – 5) (100 – 4)
		  = (100)2 + (– 5 – 4) (100) + (– 5) × (– 4)
		  = 10000 – 900 + 20 = 9120.	 mÙkj

(iii) loZlfedk (a + b) (a – b) = a2 – b2

        104 × 96 = (100 + 4) (100 – 4) 
		    = (100)2 – (4)2 

		    = 10000 – 16 = 9984.	 mÙkj

3. mi;qDr loZlfedk,¡ iz;ksx djosG fuEufyf[kr osG 
xq.ku[k.M dhft, %

(i)  9x2 + 6xy + y2       (ii)  4y2 – 4y + 1        



19cgqin

(iii)
 
x y2

2

100
--

gy % (i) 9x2 + 6xy + y2

loZlfedk 
a2 + 2ab + b2 = (a + b)2

		 = (3x)2 + 2 × 3x × y + (y)2 
		  = (3x + y)2.	 mÙkj
(ii) 4y2 – 4y + 1
loZlfedk a2 – 2ab + b2 = (a – b)2

		  = (2y)2 – 2 × 2y × 1 + (1)2 
		  = (2y – 1)2.	 mÙkj

(iii) 
 
x y2

2

100
−

 
=

 
( )x y2

2

10
− 





� [loZlfedk a2 – b2 = (a + b)(a – b) ls]

                         
=

 
x y x y+





−



10 10 	

mÙkj

4. mi;qDr loZlfedkvksa dk iz;ksx djosG fuEufyf[kr 
esa ls izR;sd dk izlkj dhft, %
(i)    (x + 2y + 4z)2	 (ii)  (2x – y + z)2        
(iii)  (– 2x + 3y + 2z)2	 (iv)  (3a – 7b – c)2	

(v)   (– 2x + 5y – 3z)2	 (vi)
 

1
4

1
2

1
2

a b-- ++éé
ëëêê

ùù
ûûúú

gy % (i) (x + 2y + 4z)2

loZlfedk (x + y + z)2 = x2 + y2 + z2 + 2xy +  
        2yz + 2zx ls

= (x)2 + (2y)2 + (4z)2 + 2(x) (2y) 
+ 2(2y) (4z) + 2(4z) (x)

= x2 + 4y2 + 16z2 + 4xy + 16yz + 8zx.	 mÙkj
(ii) (2x – y + z)2

loZlfedk (x + y + z)2 = (x2 + y2 + z2) + 2xy +  
        2yz + 2zx

= (2x)2 + (– y)2 + (z)2 + 2(2x) (– y) 
+ 2(– y) (z) + 2(z) (2x)

= 4x2 + y2 + z2 – 4xy – 2yz + 4xz.	mÙkj
(iii) (– 2x + 3y + 2z)2

loZlfedk (x + y + z)2 = (x2 + y2 + z2) + 2xy +  
        2yz + 2zx

= (– 2x)2 + (3y)2 + (2z)2 + 2(– 2x) (3y)
 + 2(3y) (2z) + 2(2z) (– 2x)

= 4x2 + 9y2 + 4z2 – 12xy + 12yz – 8zx.	 mÙkj
(iv) (3a – 7b – c)2

loZlfedk (x + y + z)2 = (x2 + y2 + z2) + 2xy +  
        2yz + 2zx

= (3a)2 + (– 7b)2 + (– c)2 + 2(3a) (– 7b) 
+ 2(– 7b) (– c) + 2(– c) (3a)

= 9a2 + 49b2 + c2 – 42ab + 14bc – 6ca.	 	
			   mÙkj

(v) (– 2x + 5y – 3z)2

loZlfedk (x + y + z)2 = x2 + y2 + z2 + 2xy +  
        2yz + 2zx

= (– 2x)2 + (5y)2 + (– 3z)2 + 2(– 2x) (5y) 
+ 2(5y) (– 3z) + 2(– 3z) (– 2x)

= 4x2 + 25y2 + 9z2 – 20xy – 30yz + 12zx.	 mÙkj

(vi)
 

1

4

1

2
1

2

a b− +





loZlfedk (x + y + z)2 = (x2 + y2 + z2) + 2xy +  
        2yz + 2zx

=
 

1

4

1

2

2 2

a b





+ −





+ + 




−





( )1 2
1

4

1

2

2 a b

+ −





2
1

2
1b ( ) + 





( )2
1

4
a

          
=

 

1

16

1

4
1

1

4

1

2

2 2a b ab b a+ + − − + .	 mÙkj

5. xq.ku[k.M dhft, %
(i)  4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz

         (ii) 2 8 2 2 4 2 82 2 2x y z xy yz xz++ ++ -- ++ --

gy % (i) 4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz
= (2x)2 + (3y)2 + (– 4z)2 + 2(2x) (3y) 

+ 2(3y)(– 4z) + 2(2x)(– 4z)
loZlfedk [·.· x2 + y2 + z2 + 2xy + 2yz + 2xz 

= (x + y + z)2] ls
	 = [2x + 3y + (– 4z)]2 
	 = (2x + 3y – 4z)2.			   mÙkj
(ii) 2 8 2 2 4 2 8

2 2 2x y z xy yz xz+ + − + −

loZlfedk (x + y + z)2 = x2 + y2 + z2 + 2xy 
+ 2yz + 2zx

          = ( ) ( ) ( ) ( ) ( )2 2 2 2 2
2 2 2x y z x y+ − + − + −

+ − − + −2 2 2 2 2 2 2( )( ) ( )( )y z x z
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      = [ ( ) ( )]2 2 2
2x y z+ − + − 	

     = ( )2 2 2
2x y z− − .			   mÙkj

6. fuEufyf[kr ?kuksa dks izlkfjr :i esa fy[kks %
(i)  (2x + 1)3     	 (ii)  (2a – 3b)3    

(iii) 
 

3
2

1
3

x ++éé
ëëêê

ùù
ûûúú 	

(iv)
 
x y--éé
ëëêê

ùù
ûûúú

2
3

3

gy % (i) loZlfedk

   (a + b)3 = a3 + b3 + 3a2b + 3ab2 ls
	  (2x + 1)3 = (2x)3 + (1)3 + 3(2x)2 (1) + 3(2x) (1)2

               = 8x3 + 1 + 12x2 + 6x 

       = 8x3 + 12x2 + 6x + 1.	 		  mÙkj
(ii) loZlfedk

    (x – y)3 = x3 – y3 – 3x2y + 3xy2 ls
(2a – 3b)3 = (2a)3 – (3b)3 – 3(2a)2 (3b)

 + 3(2a) (3b)2

       = 8a3 – 27b3 – 36a2b + 54ab2 
	       = 8a3 – 36a2b + 54ab2 – 27b3.	 mÙkj
(iii) loZlfedk

               (x + y)3 = x3 + y3 + 3x2y + 3xy2

 

3

2
1

3

x +



  

=
 

3

2
1 3

3

2
1

3
3

2

x x





+ + 





( ) ( )

+ 





3
3

2
1

2x ( )

                     
=

 

27

8
1

27

4

9

2

3 2x x x+ + +
 

	                     
=

 

27

8

27

4

9

2
1

3 2x x x+ + + .� mÙkj

(iv) loZlfedk
                   (x – y)3 = x3 – y3 – 3x2y + 3xy2 

    
x y−





2

3

3

  
=

 
( )x y3

3
2

3
− 



  

− 





3
2

3

2
( )x y

�
+ 





3
2

3

2

( )x y

	     
=

 
x y x y y x3 3 2 28

27
2

4

3
− − +

	     

	     
=

 
x x y xy y3 2 2 3

2
4

3

8

27
− + − .	 mÙkj

7. mi;qDr loZlfedk,¡ iz;ksx djosG fuEufyf[kr 
osG eku Kkr dhft, %

(i)  (99)3       (ii)  (102)3     (iii)  (998)3.
gy % (i) loZlfedk	
(x – y)3	= x3 – y3 – 3xy(x – y) ls

   ∴ (99)3 = (100 – 1)3

		  = (100)3 – (1)3 – 3 × 100 × 1(100 – 1)
		  = 1000000 – 1 – 300(99)
		  = 1000000 – 1 – 29700 
		  = 970299.	 mÙkj
(ii)  loZlfedk	
(x + y)3	= x3 + y3 + 3xy(x + y) ls 
	(102)3 = (100 + 2)3

		  = (100)3 + (2)3 + 3(100) (2) (100 + 2)
		  = 1000000 + 8 + 600 × 102
		  = 1000000 + 8 + 61200 
		  = 1061208.	 mÙkj
(iii) loZlfedk	
 (x – y)3 = x3 – y3 – 3xy(x – y) ls 
(998)3 = (1000 – 2)3

		  = (1000)3 – (2)3 – 3 × 1000 × 2(1000 – 2)
		  = 1000000000 – 8 – 6000 × 998
		  = 1000000000 – 8 – 5988000 
		  = 994011992.	 mÙkj

8. fuEufyf[kr esa ls izR;sd dk xq.ku[k.Mu dhft, %
(i)  8a3 + b3 + 12a2b + 6ab2	
(ii) 8a3 – b3 – 12a2b + 6ab2

(iii) 27 – 125a3 – 135a + 225a2	
(iv) 64a3 – 27b3 – 144a2b + 108ab2	

(v)
 
27 1

216
9
2

1
4

3 2p p p-- -- ++

gy % (i) 8a3 + b3 + 12a2b + 6ab2	
		  = 8a3 + b3 + 6ab(2a + b)
	 = (2a)3 + b3 + 3(2a) (b) (2a + b)
	 = (2a + b)3 
	 = (2a + b) (2a + b) (2a + b).	 mÙkj
         (ii)  8a3 – b3 – 12a2b + 6ab2	
		  = 8a3 – b3 – 6ab(2a – b)
		 = (2a)3 – b3 – 3(2a)(b)(2a – b)
	 = (2a – b)3 
		 = (2a – b)(2a – b)(2a – b).	� mÙkj
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         (iii)	 27 – 125a3 – 135a + 225a2

		 = 27 – 125a3 – 45a(3 – 5a)
		 = (3)3 – (5a)3 – 3 × 3 × 5a(3 – 5a)
	 = (3 – 5a)3 
		 = (3 – 5a) (3 – 5a) (3 – 5a).	 mÙkj

(iv) 64a3 – 27b3 – 144a2b + 108ab2

		  = 64a3 – 27b3 – 36ab(4a – 3b)
		  = (4a)3 – (3b)3 – 3 × 4a × 3b(4a – 3b) 
		  = (4a – 3b)3

		  = (4a – 3b) (4a – 3b) (4a – 3b).	 mÙkj

(v)
 
27

1

216

9

2

1

4

3 2p p p− − +

        
=

 
27

1

216

3

2
3

1

6

3p p p− − −





 	       
=

 
( )3

1

6
3 3

1

6
3

1

6

3
3

p p p− 





− × × −





        
=

 
3

1

6

3

p −





	        
=

 
3

1

6
3

1

6
3

1

6
p p p−





−





−





·	 mÙkj

9. lR;kfir dhft, %
(i)  x3 + y3 = (x + y) (x2 – xy + y2)
(ii)  x3 – y3 = (x – y) (x2 + xy + y2).
gy % (i) x3 + y3 = (x + y) (x2 – xy + y2)

          nk;k¡ i{k = (x + y) (x2 – xy + y2)
	 = x(x2 – xy + y2) + y(x2 – xy + y2)
	 = x3 – x2y + y2x + yx2 – xy2 + y3

	 = x3 + y3 = ck;k¡ i{kA	 		  bfr fl¼e~
(ii)  x3 – y3 = (x – y) (x2 + xy + y2)
	 nk;k¡ i{k	= (x – y) (x2 + xy + y2)
		  = x(x2 + xy + y2) – y(x2 + xy + y2)
		  = x3 + x2y + xy2 – yx2 – xy2 – y3

		  = x3 – y3 = ck;k¡ i{kA	 bfr fl¼e~
10. fuEufyf[kr esa ls izR;sd dk xq.ku[k.M dhft, 

% (i)  27y3 + 125z3, (ii)  64m3 – 343n3.
gy % (i) 27y3 + 125z3 = (3y)3 + (5z)3

loZlfedk	
x3 + y3	 = (x + y) (x2 – xy + y2) ls 
	 = (3y + 5z) [(3y)2 – (3y)(5z) + (5z)2]
	 = (3y + 5z)(9y2 – 15yz + 25z2).	 mÙkj

(ii) loZlfedk	
x3 – y3	 = (x – y) (x2 + xy + y2) ls 
64m3 – 343n3 = (4m)3 – (7n)3

	 = (4m – 7n) [(4m)2 + (4m)(7n) + (7n)2]
	 = (4m – 7n)(16m2 + 28mn + 49n2).	 mÙkj
11. xq.ku[k.M dhft, % 

27x3 + y3 + z3 – 9xyz.
gy % 27x3 + y3 + z3 – 9xyz
loZlfedk	
x3 + y3 + z3(–3xyz) = (x + y + z) (x2 + y2 + z2 – 

xy – yz – zx) ls 
	= (3x)3 + (y)3 + (z)3 – 3(3x)(y)(z)
	= (3x + y + z) [(3x)2 + (y)2 + (z)2

 – (3x)y – yz – z(3x)]
	= (3x + y + z)(9x2 + y2 + z2 – 3xy – yz – 3zx).
	 mÙkj
12. lR;kfir dhft, % 	x3 + y3 + z3 – 3xyz

=
 

1
2

(x + y + z)[(x – y)2 + (y – z)2 + (z – x)2]

gy %  nk;k¡ i{k =
 

1

2
(x + y + z) [(x – y)2 

+ (y – z)2 + (z – x)2]

	
=

 

1

2
(x + y + z)(x2 – 2xy + y2 + y2 – 2yz + z2

+ z2 – 2zx + x2)

=
 

1

2
(x + y + z)(2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)

	= (x + y + z)(x2 + y2 + z2 – xy – yz – zx)
.
.
.

( )( )

a b c abc
a b c a b c ab bc ca

3 3 3

2 2 2

3+ + −
= + + + + − − −
                                             loZlfedk ls

















	 = x3 + y3 + z3 – 3xyz 
	 = ck;k¡ i{kA	 		  bfr fl¼e~A
13. ;fn x + y + z = 0 gks] rks fn[kkb, fd x3 + y3 + z3  

= 3xyz gSA
gy % fn;k gS]  x + y + z = 0 ⇒ x + y = – z
nksuksa i{kksa dk ?ku ysus ij]
	 (x + y)3	 = (– z)3

⇒	 x3 + y3 + 3xy(x + y)	 = – z3	
(·.· x + y = – z)

⇒	 x3 + y3 + 3xy(– z)	 = – z3

⇒	 x3 + y3 + z3 = 3xyz,	 	 bfr fl¼e~A
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14. okLro es a ?kuks a dk ifjdyu fd, fcuk 
fuEufyf[kr esa ls izR;sd dk eku Kkr dhft, %

(i)  (– 12)3 + (7)3 + (5)3          
(ii)  (28)3 + (– 15)3 + (– 13)3.
gy % (i)  (– 12)3 + (7)3 + (5)3

ekuk    x = – 12, y = 7, z = 5
;fn x + y + z = 0] rks x3 + y3 + z3 = 3xyz

⇒	 – 12 + 7 + 5	 = 0
...  loZlfedk 	 x3 + y3 + z3	 = 3xyz ls
∴	 (– 12)3 + (7)3 + (5)3	 = 3 × (– 12) × 7 × 5 
		  = – 1260.	 mÙkj

(ii)   283 + (– 15)3 + (– 13)3

     28 + (– 15) + (– 13) = 28 – 28 = 0
vr% 283 + (– 15)3 + (– 13)3 

= 3 × 28 × (– 15) × (– 13)
                        = 16380.			   mÙkj
15. uhps fn, x, vk;rksa] ftuesa muosG {ks=Qy fn, 

x, gSa] esa ls izR;sd dh yEckbZ vkSj pkSM+kbZ osG fy, lEHko 
O;atd nhft, %

            

               (i)     

{ks=Qy  : 25 35 122a a-- ++

                       (ii)                     

   
{ks=Qy : 35 13 122y y++ --

gy % vk;r dh yEckbZ vkSj pkSM+kbZ {ks=Qy osG 
xq.ku[k.M gksaxsA

(i)  vk;r dk {ks=Qy = yEckbZ × pkSM+kbZ
	 {ks=Qy	= 25a2 – 35a + 12 
		  = 25a2 – 15a – 20a + 12
		  = 5a(5a – 3) – 4(5a – 3) 
		  = (5a – 3)(5a – 4)

∴ ;fn yEckbZ = (5a – 3) rks pkSM+kbZ = (5a – 4) bdkbZ 
vkSj    ;fn yEckbZ = (5a – 4) rks pkSM+kbZ = (5a – 3) bdkbZ                                                          

� mÙkj
(ii)	 {ks=Qy	= 35y2 + 13y – 12 
		  = 35y2 + 28y – 15y – 12
		  = 7y(5y + 4) – 3(5y + 4) 
		  = (5y + 4)(7y – 3)
∴ ;fn yEckbZ = (5y + 4) rks pkSM+kbZ = (7y – 3)  bdkbZ 

vkSj ;fn yEckbZ = (7y – 3) rks pkSM+kbZ = (5y + 4) bdkbZ		
� mÙkj

16. ?kukHkksa (cuboids), ftuosG vk;ru uhps fn, x, 
gSa dh foekvksa osG fy, laHko O;atd D;k gSa \

       

                     (i) 

            
       vk;ru  : 3 122x x--

         (ii)

vk;ru :12 8 202ky ky k++ --

gy % laHkor% ?kukHkksa dh Hkqtk,¡ vk;ru osG xq.ku[k.M 
gksaxsA

	?kukHk dk vk;ru = yEckbZ × pkSM+kbZ × Å¡pkbZ
(i)  vk;ru = 3x2 – 12x = 3x(x – 4) 

                                 = 3 × x × (x – 4)
vr% laHkor% ?kukHk dh Hkqtk,¡ Øe'k% 3, x vkSj (x – 4) 

bdkbZ gSaA			  mÙkj
(ii) 	 vk;ru	= 12ky2 + 8ky – 20k 
		  = 4k(3y2 + 2y – 5)
		  = 4k[3y2 + 5y – 3y – 5] 
		  = 4k[y(3y + 5) – 1(3y + 5)]
		  = 4k(3y + 5) (y – 1) 
		  = 4k × (3y + 5) × (y – 1)
vr% lEHkor% ?kukHk dh Hkqtk,¡ Øe'k% 4k, (3y + 5) 

vkSj (y – 1) gSaA	 		  mÙkj

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. lR;kfir dhft, fd 2 vkSj 0 cgqin x2 – 2x 

ds 'kwU;d gSaA
gy % 	 p(x)	= x2 – 2x
	 p(0)	= 02 – 2(0) = 0
	 p(2)	= 22 – 2(2) = 4 – 4 = 0.
nksuksa fLFkfr;ksa esa p(x) = 0 gS] vr% 0 vkSj 2 bl cgqin 

ds 'kwU;d gSaA
iz'u 2. mi;qDr loZlfedk dk ç;ksx djrs gq, 

a
a

a
a

a
a

a
a

−





+





+





 +







1 1 1 12
2

4
4

 
dk xq.kuQy 

Kkr dhft,A

gy %
 	

a
a

a
a

−





+





1 1

	
=

 
a

a
2

2

1−

	
a

a
a

a
2

2

2

2

1 1−





+



 	

=
 
a

a
4

4

1−

	
a

a
a

a
4

4

4

4

1 1−





+



 	

=
 
a

a
8

8

1−
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iz'u 3. xq.ku[k.M dhft,µ x2 – y2 + 2x + 1
gy % 	x2 – y2 + 2x + 1	= (x2 + 2x + 1) – y2

= (x + 1)2 – y2 = (x + 1 – y)(x + 1 + y).
iz'u 4. (3x + 2y) (3x – 2y) (9x2 + 4y2) dk xq.kuQy 

Kkr dhft,A
gy % (3x + 2y)(3x – 2y)(9x2 + 4y2)
	 = (9x2 – 4y2)(9x2 + 4y2) = 81x4 – 16y4

iz'u 5. ;fn a + b = – c gks rks a3 + b3 + 3ab (a + b) 
dk eku c ds inksa esa fyf[k,A

gy % 	 a + b	= – c
	 LHS	= a3 + b3 + 3ab(a + b) = (a + b)3

		 = (– c)3 = – c3.

iz'u 6. cgqin
 

z z+





+





3
4

4
3

 dks ekud :i esa 

fy[krs gq, bldh  ?kkr Hkh fyf[k,A

gy %
 

z z+





+





3

4

4

3  
=

 
z z2 3

4

4

3

3

4

4

3
+ +





+ .

		          =
 
z z2 25

12
1+ +

 
iz'u 7. tk¡p dhft, fd cgqin q(t) = 4t3 + 4t2 – t – 1  

cgqin (2t + 1) dk ,d xq.ku[kaM gSA

gy % xq.ku[kaM izes; ls % t =
 
− 1

2  
j[kus ij]

	
q −





1

2 	
=

 
4

1

8
4

1

4

1

2
1−




+ 




+ −

		 =
 
− + + −1

2
1

1

2
1

 
= 0.

vr% (2t + 1) ,d xq.ku[kaM gSA 
iz'u 8. fl¼ dhft, fd 5, cgqin 2x3 – 7x2 – 16x + 5  

dk ,d 'kwU;d gSA
gy % x = 5 j[kus ij]
     2x3 – 7x2 – 16x + 5
		 = 2(125) – 7(25) – 16(5) + 5
		 = 250 – 175 – 80 + 5 = 0
vr% (x – 5) ,d 'kwU;d gSA
iz'u 9. k ds fdl eku ds fy, x3 + 2x2 + 5x + k dk 

,d xq.ku[k.M (x + 1) gS \
gy % x = – 1 j[kus ij]
	 (– 1)3 + 2(1) + 5(– 1) + k	= – 1 + 2 – 5 + k = 0
⇒	 k	= 4.
iz'u 10. ;fn (x – 3) cgqin p(x) = x3 – 3x2 + 4x – 12 

dk ,d xq.ku[k.M gS rks p(3) dk eku fyf[k,A
gy % p(3) = 27 – 27 + 12 – 12 = 0.

iz'u 11. 4x2 + y2 + z2 – 4xy – 2yz + 4xz ds xq.ku[k.M 
dhft,A

gy % 4x2 + y2 + z2 – 4xy – 2yz + 4xz = (2x – y + z)2.
iz'u 12. mi;qDr loZlfedk,¡ ç;k sx djds] 

fuEufyf[kr esa ls çR;sd dk eku Kkr dhft,µ
	(i) (104)3	 (ii) (996)3.
gy % (i) (104)3 = (100 + 4)3 
        = 1003 + 3(100)2(4) + 3(100)(4)2 + 43

          = 1000000 + 120000 + 4800 + 64 = 1124864
(ii) (996)3 
(1000 – 1)3 = 10003 – 3(1000)2(1) 

+ 3(1000)(1)2 – 13
	                  = 1000000000 – 3000000 + 3000 – 1 
                  = 997002999.
iz'u 13. 64x3 + y3 + 48x2y + 12xy2 ds xq.ku[k.M  

dhft,A
gy % 64x3 + y3 + 48x2y + 12xy2

	                  = (4x)3 + y3 + 3(4x)2y + 3(4x)y2

	 = (4x + y)3 = (4x + y)(4x + y)(4x + y).
iz'u 14. (4a – 2b + 3c)2 dk çlkj dhft,A
gy % (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx
;gk¡ x = 4a, y = – 2b, z = 3c,
= (4a)2 + (– 2b)2 + (3c)2 + 2(4a)(– 2b) + 2(– 2b)(3c) 
� + 2(3c)(4a)
= 16a2 + 4b2 + 9c2 – 16ab – 12bc + 24ac.

iz'u 15. ;fn
 

x
x

−





1 2

 
= 5 rks x

x
2

2
1−







 
dk 

eku Kkr dhft,A

ladsr %
	

x
x

2

2

2
1−



  

	=
 

x
x

2

2

2
1

4+





−

mÙkj % ± 3 5

iz'u 16. çn£'kr dhft, fd cgqin x10 – 1 vkSj x11 – 1 
dk ,d xq.ku[k.M (x – 1) gSA

gy % xq.ku[kaM izes; ds vuqlkj x = 1 j[kus ij]
	 x10 – 1	= 110 – 1 = 0
	 x11 – 1	= 111 – 1 = 0
nksuksa gh fLFkfr;ksa esa 'kwU; izkIr gksrk gS] vr% (x – 1) nksuksa 

cgqinksa dk xq.ku[kaM gSA
iz'u 17. O;atd x8 – y8 ds xq.ku[k.M dhft,A
gy %	 x8 – y8	= (x4)2 – (y4)2

		 = (x4 – y4)(x4 + y4)
		 = {(x2)2 – (y2)2}(x4 + y4)
		 = (x2 – y2)(x2 + y2)(x4 + y4)
		 = (x – y)(x + y)(x2 + y2)(x4 + y4).
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iz'u 18. cgqin x2 – 11x – 42 osG 'kwU;d Kkr djksA 
gy % 	 x2 – 11x – 42 	= 0
	 x2 – 14x + 3x – 42 	= 0
	 x(x –14) + 3(x – 14)	= 0
	 (x – 14)(x + 3)	= 0
'kwU;d] 	 x	= 14, x = – 3.
iz'u 19. cgqin x4 + x3 – 4x2 + x + 7 dks x – 1 ls 

Hkkx nsus ij çkIr 'ks"kQy Kkr dhft,A

gy % 'ks"kiGy izes; ls]
	 p(1) 	= 14 + 13 – 4(1)2 + 1 + 7
		 = 1 + 1 – 4 + 1 + 7 = 6
iz'u 20. ;fn (x – 1), 2x3 + 3x2 – 3x + k dk ,d 

xq.ku[k.M gS] rks k dk eku Kkr dhft,A

gy % xq.ku[kaM izes; ls p(1) = 0,
	4(1)3 + 3(1)2 – 4(1) + k	= 0
	 4 + 3 – 4 + k	= 0
   	 k	= – 3

iz'u 21. ;fn
 

x
x

+





1

 
= 9 gS rks

 
x

x
3

3
1+






  dk 

eku Kkr dhft,A

gy %
 

x
x

3

3

1+
 
=

 
x

x
x

x
+





− +





1
3

1
3

                        = 93 – 3(9) = 729 – 27 = 702.
iz'u 22. 8x3 + 27y3 dk eku Kkr dhft,] ;fn  

2x + 3y = 18 rFkk xy = 12.
gy % 	8x3 + 27y3	= (2x)3 + (3y)3

          	= (2x + 3y)3 – 3(2x)(3y)(2x + 3y)
	 = 183 – 18(12)(18) = 5832 – 3888 = 1944.

iz'u 23.
 

1
4

1
2

16
2

a b− +



  

dk çlkj dhft,A

gy % 1

4

1

2
16

2

a b− +



  

  =
 

1

4

1

2
16

2 2
2a b





+ −





+ ( ) + 





−





2
1

4

1

2
a b

�
+ −





+ 





2
1

2
16 2 16

1

4
b a( ) ( )

  =
 

a b ab b a
2 2

16 4
256

4
16 8+ + − − + .

iz'u 24. ;fn 2x – 3 = a gks] rks fl¼ dhft, fd 
8x3 – 18ax = a3 + 27.

gy % fn;k gS % 	 2x 	= a + 3
ck,¡ i{k % 8x3 – 18ax = (2x)3 – 18ax
		            = (a + 3)3 – 9a(a + 3)

= a3 + 9a2 + 27a + 27 – 9a2 – 27a = a3 + 27.
nk;k¡ i{k ds cjkcj gSA� bfr fl¼e~A
iz'u 25. cgqin p(x) = x3 + 1 dks x + 1 ls Hkkx nsus 

ij çkIr 'ks"kQy Kkr dhft,A
gy % 'ks"kiGy izes; ls]
	 p(– 1)	= (– 1)3 + 1 = – 1 + 1 = 0.
iz'u 26. çR;sd fLFkfr esa 'ks"kQy Kkr dhft, ;fn 

f(x) = x3 – 3x2 + 4x – 1 dks fuEu O;atdksa ls foHkkftr 
fd;k tk,µ

(i) x – 2	 (ii)	x + 2	 (iii)	x + 1/2                                                                 
gy % (i) 	 f(2)	= 8 – 12 + 8 – 1 = 3.
(ii)	 f(– 2)	= – 8 – 12 – 8 – 1 = – 29.

(iii)
 	

f −





1

2 	
=

 
− − − −1

8

3

4
2 1

 
=

 
− − −1

8

3

4
3

 

		
=

 
− − −1

8

6

8

24

8  
=

 
− 31

8
.

q q



iz'ukoyh 3·1

1. ,d vU; O;fDr dks vki vius v/;;u est ij 
j[ks Vscy&ySai dh fLFkfr fdl rjg crk,¡xs \

gy % ekuk fd est dk ry ,d lery gS vkSj ml ij 
j[kk gqvk  Vscy&ySEi  lery esa fLFkr ,d fcUnq gSA

est dh ,d dksj ds lkFk bl izdkj [kM+s gq, fd bl dksj osG 
lkFk yxh nwljh dksj ck,¡ gkFk dh vksj jgsA

;fn nwljh dksj ls ySEi dh nwjh x ;wfuV gks vkSj igyh 
dksj ls ySEi dh nwjh y ;wfuV gks] rks ySEi dh fLFkfr = (x, y).

� mÙkj
2. (lM+d ;kstuk) % ,d uxj esa nks eq[; lM+dsa gSa] 

tks uxj osG osGUnz ij feyrh gSaA ;s nks lM+osaG mÙkj&nf{k.k 
dh fn'kk vkSj iwoZ&if'pe dh fn'kk esa gSaA uxj dh vU; 
lHkh lM+osaG bu eq[; lM+dksa osG lekUrj ijLij 200 ehVj 
dh nwjh ij gSaA izR;sd fn'kk esa yxHkx ik¡p lM+osaG gSaA 1 
lsaVhehVj = 200 ehVj dk iSekuk ysdj viuh uksV cqd esa 
uxj dk ,d ekWMy cukb,A lM+dksa dks ,dy js[kkvksa ls 
fu:fir dhft,A

vkiosG ekWMy esa ,d&nwljs dks dkVrh gqbZ vusd 
ozGkWl&LVªhV (pkSjkgs) gks ldrh gSaA ,d fo'ks"k ozGkWl&LVªhV nks 
lM+dksa ls cuh gS] ftuesa ls ,d mÙkj&nf{k.k fn'kk esa tkrh 
gS vkSj nwljh iwoZ&if'pe dh fn'kk esaA izR;sd ozGkWl&LVªhV 
dk funsZ'ku bl izdkj fd;k tkrk gS % ;fn nwljh lM+d 
mÙkj&nf{k.k fn'kk esa tkrh gS vkSj ik¡poha lM+d iwoZ&if'pe 
fn'kk esa tkrh gS vkSj ;s ,d ozGkWflax ij feyrh gSa] rc 
bls ge ozGkWl&LVªhV (2, 5) dgsaxsA blh ijEijk ls ;g Kkr 
dhft, fd %

(i) fdruh ozGkWl&LVªhVksa dks (4, 3) ekuk tk ldrk gS \
(ii) fdruh ozGkWl&LVªhVksa dks (3, 4) ekuk tk ldrk 

gS \

gy % ekxZ dh ;kstuk dh vko`Gfr fuEu izdkj cuk 
ldrs gSa %

nksuksa gh ozGkWl ekxZ vko`Gfr esa fn[kk;s x;s gSaA
(i) (4, 3) dk dsoy ,d ozGkWl ekxZ ekuk tk ldrk gSA                                                

� mÙkj
(ii) (3, 4) dk dsoy ,d ozGkWl ekxZ ekuk tk ldrk gSA

mÙkj

iz'ukoyh 3·2

1. fuEufyf[kr iz'uksa esa ls izR;sd iz'u dk mÙkj 
nhft, %

(i) dkrhZ; ry esa fdlh fcUnq dh fLFkfr fuèkkZfjr 
djus okyh {kSfrt vkSj mG/okZ/kj js[kkvksa osG D;k uke  
gSa \

(ii) bu nks js[kkvksa ls cus ry osG izR;sd Hkkx dk 
uke crkb,A

(iii) ml fcUnq dk uke crkb, tgk¡ ;s nksuksa js[kk,¡ 
izfrPNsfnr gksrh gSaA

gy % (i) dkrhZ; ry esa fdlh fcUnq dh fLFkfr  
fu/kkZfjr djus okyh {kSfrt js[kkvksa dks X-v{k rFkk mG/okZ/kj 
js[kkvksa dks Y-v{k dgrs gSaA

(ii) X-v{k vkSj Y-v{k }kjk cus izR;sd ry dks prqFkk±'k 
dgrs gSaA

(iii) nksuksa v{k ewyfcUnq (0, 0) ij izfrNsfnr gksrh gSaA

funsZ'kkad T;kfefr3
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2. vko`Gfr ns[kdj Kkr dhft, %
(i)  B osG funsZ'kkad
(ii) C osG funsZ'kkad
(iii) funsZ'kkad (– 3, – 5) }kjk igpkuk x;k fcUnq
(iv) funsZ'kkad (2, – 4) }kjk igpkuk x;k fcUnq
(v)  D dk Hkqt
(vi) fcUnq H dh dksfV
(vii) fcUnq L osG funsZ'kkad
(viii) fcUnq  M ds funsZ'kkad

gy % fp= ls Li"V gS fd %

(i)  B osG funsZ'kkad (– 5, 2) gaSA

(ii) C osG funsZ'kkad (5, – 5) gaSA

(iii) funsZ'kkad (– 3, – 5) fcUnq E dks n'kkZrk gSA

(iv) funsZ'kkad (2, – 4) fcUnq G dks n'kkZrk gSA

(v)  fcUnq D dk Hkqt 6 gSA

(vi)  fcUnq H dh dksfV – 3 gSA

(vii) fcUnq L osG funsZ'kkad (0, 5) gaSA

(viii) fcUnq M osG funsZ'kkad (– 3, 0) gaSA

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. funsZ'kkad (– 5, 6) esa 6 fdl v{k ls nwjh gS \
gy % x-v{kA

iz'u 2. funsZ'kkad (2, – 3) esa 2 fdl v{k ls nwjh gS \
gy % y-v{kA

iz'u 3. funsZ'kkad (5, 2) esa x o y dk eku D;k gS \
gy % x = 5, y = 2.

iz'u 4. A(– 2, 3) fdl prqFkk±'k esa fLFkr gS \
gy % f}rh;A

iz'u 5. v{kksa ls fdlh fcUnq dh yh xbZ nwjh ds eki dks 
ml fcUnq dk D;k dgk tkrk gS \

gy % funsZ'kkadA
iz'u 6. fn;s x;s fp= ls fcUnq P, Q, R o S ds funsZ'kkad 

fyf[k,A

     

gy % P = (5, 3), Q(– 4, 6), R = (– 3, 2), S = (1, – 5).

	iz'u 7. uhps nh xbZ vkÏfr dks ns[kdj fuEufyf[kr 
dFkuksa dks iwjk dhft,µ

(i) 	� fcUnq B dk Hkqt vkSj dksfV Øe'k% ----------vkSj---------- 
gSaA vr% B ds funsZ'kkad (-------]-------) gSaA

(ii) 	� fcUnq M ds x-funsZ'kkad vkSj y-funsZ'kkad Øe'k%  
---------- vkSj ----------gSaA vr% M ds funsZ'kkad 
(-------]-------) gSaA

(iii) 	�fcUnq L ds x-funsZ'kkad vkSj y-funsZ'kkad Øe'k% -------- 
vkSj ----------gSaA vr% L ds funsZ'kkad (-------]-------) 
gSaA	

(iv)	� fcUnq S ds x-funsZ'kkad vkSj y-funsZ'kkad Øe'k%  
----------vkSj ----------gSaA vr% S ds funsZ'kkad  
(-------]-------) gSaA
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gy % (i) 8; 6; (8, 6)
(ii) – 6; 8; (– 6, 8)
(iii) – 10; – 10, (– 10, – 10)
(iv) 6; – 10; (6, – 10)

iz'u 8. mfpr iSekuk ysdj xzkQ isij ij fuEukafdr 
fcUnqvksa dks vafdr dhft,µ

A (3, 5); B(2, – 3); C(– 4, – 4); D(0, 5); E(– 3, 0);  
F(0, – 7)

gy % iz'u 6 dh Hkk¡fr Lo;a djsaA

iz'u 9. dkrhZ; ry esa fcUnqvksa (5, 0), (0, 5), (2, 5), 
(5, 2), (– 3, 5),(– 3, – 5), (5, – 3) vkSj (6, 1) dk LFkku 
fu/kkZj.k dhft,A

gy % iz'u 6 dh Hkk¡fr Lo;a djsaA
iz'u 10. fuEufyf[kr la[;k&;qXeksa dks dkrhZ; ry 

ds fcUnqvksa ds :i esa vkysf[kr dhft,A v{kksa ij iSekuk  
1 lsaVhehVj = 1 bdkbZ yhft,A

x – 3 0 – 1 4 2
y 7 – 3.5 – 3 4 – 3

gy % 

q q



iz'ukoyh 4·1

1. ,d uksVcqd dh dher ,d dye dh dher ls 
nksxquh gSA bl dFku dks fu:fir djus osG fy, nks pjksa 
okyk ,d jSf[kd lehdj.k fyf[k,A

gy % ekuk	 ,d uksVcqd dh dher	= x
rFkk	 ,d dye dh dher	= y
iz'ukuqlkj] 
uksVcqd dh dher = 2 × dye dh dher
∴ jSf[kd lehdj.k] x = 2y ;k x – 2y = 0.� mÙkj
2. fuEufyf[kr jSf[kd lehdj.kksa dks ax + by + 

c = 0 osG :i esa O;Dr dhft, vkSj izR;sd fLFkfr esa a, b 
vkSj c osG eku crkb, %

(i)   2 3 9 35x y++ == ·    	 (ii)
  
x y
-- -- ==

5
10 0

(iii)  – 2x + 3y = 6	 (iv)   x = 3y
(v)   2x = – 5y       	 (vi)   3x + 2 = 0
(vii) y – 2 = 0	 (viii) 5 = 2x.

gy % (i) lehdj.k 2x + 3y = 9 35·  dk ekud :i  
2x + 3y – 9 35·  = 0 gSA

bldh rqyuk ax + by + c = 0 ls djus ij]

	 a = 2, b = 3 vkSj c = − 9 35. .

(ii) lehdj.k
 
x y− −

5
10

 
= 0 dh rqyuk ax + by + c 

 
= 0 ls djus ij]

	 a = 1, b =
 
− 1

5  

vkSj c = – 10.

(iii) lehdj.k – 2x + 3y = 6 dk ekud :i  
= – 2x + 3y – 6 = 0 gSA

bldh rqyuk ax + by + c = 0 ls djus ij]
a = – 2, b = 3, c = – 6.

(iv) lehdj.k x = 3y dk ekud :i = x – 3y + 0  
= 0 gSA bldh rqyuk ax + by + c = 0 ls djus ij]
	 a = 1, b = – 3, c = 0.

(v)  lehdj.k 2x = – 5y dk ekud :i 2x + 5y + 0  
= 0 gSA

bldh rqyuk ax + by + c = 0 ls djus ij]
	 a	 = 2, b = 5, c = 0 
(vi) lehdj.k 3x + 2 = 0 dk ekud :i 3x + 0.y 

+ 2 = 0 gSA
bldh rqyuk ax + by + c = 0 ls djus ij]

	 a	 = 3, b = 0, c = 2.
(vii) lehdj.k y – 2 = 0 ⇒ 0.x + y – 2 = 0 dh 

rqyuk ax + by + c = 0 ls djus ij]
	 a	 = 0, b = 1 vkSj c = – 2.
(viii) lehdj.k 5 = 2x dks 2x + 0.y – 5 = 0 osG :i 

esa fy[k ldrs gSaA bl lehdj.k dh rqyuk ax + bx + c = 0 
ls djus ij] a = 2, b = 0 vkSj c = – 5.

iz'ukoyh 4·2

1. fuEufyf[kr fodYiksa esa ls dkSu&lk fodYi lR; 
gS] vkSj D;ksa \

y = 3x + 5 dk
(i) ,d vf}rh; gy gS] (ii) osGoy nks gy gSa]  

(iii) vifjfer :i ls vusd gy gSaA
gy % (iii) fn;k x;k lehdj.k y = 3x + 5 
x = 0 j[kus ij]	 y	 = 3 × 0 + 5 = 5
∴ (0, 5) ,d gy gSA
x = 1 j[kus ij]	 y	 = 3 × 1 + 5 = 8
∴ (1, 8) ,d vkSj gy gSA
x = 2 j[kus ij]	 y	 = 3 × 2 + 5
                           		  = 6 + 5 = 11
∴ (2, 11) Hkh gy gSA
Li"V gS fd x osG fofHkUu ekuksa osG fy, y ds fHkUu&fHkUu 

eku izkIr gksrs gSa] vr% fn, x, lehdj.k osG vifjfer :i ls 
vusd gy gSaA ∴ (iii) lR; gSA	
mÙkj

2. fuEufyf[kr lehdj.kksa esa ls izR;sd lehdj.k 
osG pkj gy fyf[k, %
(i)  2x + y = 7     (ii)  πx + y = 9     (iii)  x = 4y.

gy % (i) fn;k x;k lehdj.k	
	 2x + y	 = 7 ⇒ y = 7 – 2x

nks pjksa okys jSf[kd lehdj.k4



29nks pjksa okys jSf[kd lehdj.k

x = 0 j[kus ij]	 y	 = 7 – 2 × 0 = 7
x = 1 j[kus ij]	 y	 = 7 – 2 × 1 = 5
x = 2 j[kus ij]	 y	 = 7 – 2 × 2 = 3
x = 3 j[kus ij]	 y	 = 7 – 2 × 3 = 1
vr% fn;s x;s lehdj.k osG pkj gy (0, 7), (1, 5),  

(2, 3) vkSj (3, 1) gSaA	 		  mÙkj
(ii) fn;k x;k lehdj.k πx + y = 9
⇒	 y	 = 9 – πx
x = 0 j[kus ij]	 y	 = 9 – π × 0 = 9 – 0 = 9
x = 1 j[kus ij]	 y	 = 9 – π × 1 = 9 – π
x = – 1 j[kus ij]	 y	 = 9 – π(– 1) = 9 + π

x =
 

p
p

× 1
 j[kus ij]	 y	 = 9 –

 
p

p
× 1

 = 8 

vr% fn;s x;s lehdj.k osG pkj gy (0, 9) (1, 9 – π), 

(– 1, 9 + π) rFkk
 

1
8

p
,





  

gSaA			   mÙkj

(iii) fn;k x;k lehdj.k x = 4y ;k y =
 

x
4

x = 0 j[kus ij]	 y	 = 0
x = 4 j[kus ij]	 y	 = 1
x = – 4 j[kus ij]	 y	 = – 1

x = 2 j[kus ij]	 y	 =
 

2

4

1

2
=

 
vr% fn;s x;s lehdj.k osG pkj gy (0, 0), (4, 1) 

(– 4, – 1) rFkk
 

2
1

2
,





  

gSaA			   mÙkj

3. crkb, fd fuEufyf[kr gyksa es a dkSu&dkSu 
lehdj.k x – 2y = 4 osG gy gSa vkSj  dkSu&dkSu gy ugha gSa %

(i) (0, 2)	 (ii) (2, 0)	 (iii)  (4, 0)     
(iv) ( , )2 4 2  	 (v)  (1, 1).

gy % (i) fn;k x;k lehdj.k x – 2y = 4 gSA (0, 2) osG 
fy, lehdj.k esa x = 0 j[kus ij]

	 0 – 2y	 = 4
;k	 – 2y	 = 4
;k	 y	 = – 2 ≠ 2
vr% (0, 2) fn;s x;s lehdj.k dk gy ugha gSA� mÙkj
(ii) (2, 0) osG fy, lehdj.k esa x = 2 j[kus ij]
	 2 – 2y	 = 4
;k	 – 2y	 = 4 – 2

;k	 – 2y	 = 2
;k	 y	 = – 1 ≠ 0
vr% (2, 0) fn;s x;s lehdj.k dk gy ugha gSA� mÙkj
(iii) (4, 0) osG fy, lehdj.k esa x = 4 j[kus ij]
	 4 – 2y	 = 4
∴	 y	 = 0
vr% (4, 0) fn;s x;s lehdj.k dk ,d gy gSA� mÙkj
(iv) ( , )2 4 2  osG fy, lehdj.k esa x = 2

  

j[kus ij]	

	 2 2− y 	 = 4
;k	 2y	 = 2 4−

;k	 y	 =
 

2 4

2
4 2

− ¹

vr% ( , )2 4 2  fn, x, lehdj.k dk gy ugha gSA

	�  mÙkj
(v) (1, 1) osG fy, lehdj.k esa x = 1 j[kus ij]	
	 1 – 2y	 = 4
	 1 – 4	 = 2y
	 y	 =

 

− 3

2
1¹

vr% (1, 1) fn;s x;s lehdj.k dk gy ugha gSA� mÙkj
4. k dk eku Kkr dhft, tcfd x = 2, y = 1 

lehdj.k 2x + 3y = k dk ,d gy gSA
gy % ;fn x = 2, y = 1 lehdj.k 2x + 3y = k dk gy 

gS] rks ;s eku lehdj.k dks lUrq"V djsaxsA
∴   2 × 2 + 3 × 1 = k ⇒ k = 4 + 3 = 7.

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ;fn nks vadksa okyh la[;k esa bdkbZ dk vad b 

rFkk ngkbZ dk vad a gks rks la[;k fyf[k,A
gy % 	 ngkbZ dk vad	= a ⇒ eku = 10a
	 bdkbZ dk vad	= b ⇒ eku = b
vr% 	 la[;k	= 10a + b.
iz'u 2. ;fn vkids fy, dksbZ jSf[kd lehdj.k fn;k 

x;k gS] rks mls dSls igpkuksxs \ mnkgj.k nhft,A
gy % ftl lehdj.k esa pj dh vf/kdre ?kkr 1 gks] mls 

jSf[kd lehdj.k dgrs gSaA
	 2x + 3	= 7
;g ,d jSf[kd lehdj.k gSA
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iz'u 3. y = mx çdkj ds lehdj.k dh js[kk fdl 
fcUnq ls xqtjrh gS \

gy % tc x = 0, rc
	 y	= m × 0 = 0
vr% js[kk ewy fcanq (0, 0) ls xqtjrh gSA
iz'u 4. ;fn x = 3y lehdj.k esa y = 0 gks rks mDr 

lehdj.k fdl v{k dk gksxk \
gy % 	 y	 = 0 j[kus ij
	 x	 = 0
vr% ;g y-v{k dks n'kkZrk gSA
iz'u 5. lehdj.k 2y – 3 = 0 dk vkys[k fdl çdkj 

dk gksxk \ le>kb,A

gy % 	 2y – 3	 = 0  ⇒ 2y = 3 ⇒  y =
 

3

2

;g y dk ,d fLFkj eku gSA
vr% bldk vkys[k x-v{k ds lekarj ,d lh/kh js[kk gksxkA
iz'u 6. QkjsugkbV dks lsfYl;l esa ifjo£rr djus 

okyk jSf[kd lehdj.k fyf[k,A

gy %
 	

C	 =
 

5

9
(F – 32) 

iz'u 7. lehdj.k 5y – 3x – 10 = 0 esa y dks x ds :i 
esa O;Dr dhft,A og fcUnq Kkr dhft, tgk¡ lehdj.k  
5y – 3x – 10 = 0 }kjk fu:fir y js[kk y-v{k dks dkVrh gSA

gy % fn;k gS]
	 5y – 3x – 10 	= 0

⇒ 	 y 	=
 

3

5
2







+x

vc y-v{k ij fcanq ds fy, x = 0 j[krs gSa % y = 2
vr% y-v{k ij fcanq = (0, 2).
iz'u 8. ;fn nks vadksa okyh ,d la[;k esa bdkbZ dk 

vad a rFkk ngkbZ dk vad b gks rks la[;k fyf[k,A
gy % 	ngkbZ dk vad	= b ⇒ 10b
	 bdkbZ dk vad	= a ⇒ a
vr% 	 la[;k	= 10b + a.
iz'u 9. ,d la[;k x dk nqxquk y ls 24 vf/kd gSA bl 

dFku dks lehdj.k esa O;Dr dhft,A
gy % 	 x dk nqxquk	= 2x
	 y ls 24 vf/kd	= y + 24
vr% lehdj.k %
	 2x	 = y + 24.
iz'u 10. jke dh vk;q x o"kZ rFkk ';ke dh vk;q  

y o"kZ gSA ik¡p o"kZ iwoZ jke dh vk;q ';ke dh vk;q dh 
nqxquh FkhA bl dFku dks çdV djus okys lehdj.k dks 

ax + by + c = 0 ds :i esa fyf[k,A
gy % ik¡p o"kZ iwoZ jke dh vk;q = x – 5
ik¡p o"kZ iwoZ jke dh vk;q = y – 5
'krZ ds vuqlkj]
	 x – 5 	= 2(y – 5)
⇒ 	 x – 5 	= 2y – 10
⇒ 	 x – 2y + 5 	= 0.
iz'u 11. nks la[;kvksa dk ;ksx 10 vkSj varj 4 gS] rks 

muesa cM+h la[;k dks Kkr dhft,A
ladsr % x + y = 10 rFkk  x – y = 4
	 cM+h la[;k	= 7.
iz'u 12. ;fn ,d fHkUu ds va'k vkSj gj esa 1 tksM+rs 

gSa rks fHkUu dk eku
 

1
2  

gks tkrk gSA bls lehdj.k esa dSls 

fy[ksaxs \

gy % eku ysa 	 fHkUu	=
 

x
y   

⇒
  

( )

( )

x
y

+
+

1

1  
=

 

1

2  
⇒ 	 2x + 2 	= y + 1
⇒ 	 2x – y + 2 – 1 	= 0
⇒ 	 2x – y + 1 	= 0
;gh vko';d lehdj.k gSA
iz'u 13. fuEufyf[kr dFkuksa dks lehdj.k ds :i 

esa fyf[k,A
(i) ;fn fdlh la[;k esa 9 tksM+ fn;k tk,] rks og 25 

ds cjkcj gksrh gSA
(ii) ;fn fdlh la[;k esa ls 15 ?kVk fn, tk;s] rks og 

– 5 ds cjkcj gks tkrh gSA
(iii) fdlh la[;k dk 7 xquk] 42 ds cjkcj gksrk gSA
(iv) fdlh la[;k esa 5 dk Hkkx nsus ij og 6 cu tkrh gSA
(v) ;fn fdlh la[;k ds 3 xqus esa 6 tksM+k tk;s] rks og 

15 ds cjkcj gks tkrh gSA
gy % (i) x + 9 = 25	 (ii) x – 15 = – 5

(iii) 7x = 42		  (iv)
 

x
5  

= 6
     

(v) 3x + 6 = 15

iz'u 14. fuEufyf[kr lsfY;ll dks QkjsugkbV esa 
:ikarfjr dhft,A

(i) 25ºC	 (ii) 35ºC	 (iii) 0ºC.

gy % (i) 	F = 9

5
25×



  

+ 32
 
= 45 + 32 = 77°F

(ii) F 	=
 

9

5
35×





= 63 + 32 = 95°F

(iii) F = 32°F
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iz'u 15. ;fn x = 1,
 

4 3
x y

+
 
= 5 esa y dk eku Kkr 

dhft,A
gy % x = 1 j[kus ij]

	

4

1

3+
y  	

= 5
     

⇒ 
	

4
3+
y  

	 = 5

⇒
 	

3
y  

	= 1
 
  ⇒ 	 y = 3.

iz'u 16. fuEufyf[kr lehdj.kksa dks ax + by + c = 0 
ds :i esa O;Dr djus ij a, b vkSj c ds eku Kkr dhft,A

(i) 3 + 5y = πx	 (ii) 2x +
 

3
2  

= 1·4y.

gy % (i) 	 3 + 5y	 = px
⇒ 	 px – 5y – 3 	= 0
	 a 	= p, b = – 5, c = – 3.

(ii)
 	

2
3

2
x +

 	
= 1.4y

⇒ 	2x – 1.4y +
 

3

2  
	= 0

	 a 	= 2, b = – 1.4, c =
 

3

2
.

iz'u 17. fuEufyf[kr lehdj.k ds nks gy Kkr 
dhft,A

(i) 4x + 3y = 12	 (ii)	 2x + 5y = 0

(iii) 3y + 4 = 0
gy % (i) 4x + 3y = 12
;fn 	x = 0   ⇒ y = 4  ;fn y = 0   ⇒ x = 3
vr% (0, 4) rFkk (3, 0) nks gy gSaA
(ii) 2x + 5y = 0

;fn 	x = 0   ⇒ y = 0 ;fn x = 1   ⇒ y = – 2

5

vr% (0, 0) rFkk 1
2

5
, −





 nks gy gSaA buds vykok 

vkSj Hkh ge lEHko gaSA

(iii) 3y + 4 = 0  ⇒  y =
 

− 4

3

;g x ds fdlh Hkh eku ds fy, lR; gSA

vr% 0
4

3
,
−





 rFkk
 

1
4

3
,
−



  

nks gy g®A

iz'u 18. nks la[;kvksa ds ;ksx dk ,d&frgkbZ 12 gS vkSj 
muds vUrj dk ,d&frgkbZ 2 gS rks la[;k,¡ Kkr dhft,A

gy % eku ysa la[;k,¡ x vkSj y g®A
;ksx]

	

( )x y+
3

 	= 12
  
⇒   x + y = 36

varj%	
x y−

3
	= 2

   
⇒  x – y = 6

nksuksa tksM+us ij]
2x = 42    ⇒  x = 21    ⇒  y = 15.
la[;k,¡ 21 vkSj 15 gSaA

q q



iz'ukoyh 5·1

1. fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; gSa 
vkSj dkSu&ls dFku vlR; gSa \ vius mÙkjksa osG fy, dkj.k 
Hkh nhft, %

(i)  ,d fcUnq ls gksdj osGoy ,d gh js[kk [khaph 
tk ldrh gSA

(ii) nks fHkUu fcUnqvksa ls gksdj tkus okyh vla[; 
js[kk,¡ gSaA

(iii) ,d lkar js[kk nksuksa vksj vfuf'pr :i ls c<+kbZ 
tk ldrh gSA

(iv) ;fn nks o`Ùk cjkcj gSa] rks mudh f=T;k,¡ cjkcj 
gksrh gSaA

(v)  vko`Gfr esa] ;fn AB = PQ vkSj PQ = XY gS] 
rks AB = XY gksxkA

gy % (i) vlR;A

X

m

l

,d dkxt ij dksbZ fcUnq X ysaA isafly o iSekus ls X ls 
tkus okyh dksbZ js[kk m cukb;sA ,d vksj js[kk l, X ls xqtjrh 
gqbZ cukb;sA blh izfozG;k dks djrs gq, ge ftruh pkgsa mruh 
js[kk,¡ X ls cuk ldrs gSaA

(ii) vlR;A
,d dkxt ij nks fcUnq X rFkk Y ysaA vc dkxt dks 

bl izdkj eksM+s fd dkxt fcUnqvksa] X rFkk Y ls gksdj eqM+sA 
iqu% iz;kl djrs gq, dkxt dks vU; izdkj ls eksM+s fd eksM+ 
X-Y fcUnqvksa ij gksA ;g vlaHko gSA

vr% Li"V gS fd nks fcUnqvksa ls dsoy ,d js[kk [khaph 
tk ldrh gSA

(iii) lR;A
T;kfefr esa lkar js[kk gh js[kk[k.M dgykrk gSA js[kk dks 

fljksa ij rhu cukdj iznf'kZr fd;k tkrk gS] fdUrq lkar js[kk 
(js[kk[k.M) nks fcUnqvksa ds e/; dh nwjh gksrh gS ftls nksuksa 
vksj vfuf'pr :i ls c<+k;k tk ldrk gSA

A B

(iv) lR;A
cjkcj ({ks=Qy) okys o`Ùk laikrh gksrs gSaA 
vr% muds dsUæ ls ifjf/k rd dh nwjh cjkcj gksrh gS 

vFkkZr~ mudh f=T;k,sa cjkcj gksrh gSaA
(v) lR;A
,slh nks fHkUu oLrq,¡ fdlh vU; oLrq osG iw.kZr% cjkcj 

gksa] rks os vkil esa Hkh cjkcj gksrh gSaA vr% nh xbZ vkÏfr esa 
AB = PQ vkSj PQ = XY, rks  AB = XY gksxkA vr% fn;k 
gqvk dFku lR; gSA

2. fuEufyf[kr inksa esa ls izR;sd dh ifjHkk"kk nhft,A 
D;k buosG fy, oqGN ,sls in gSa] ftUgsa ifjHkkf"kr djus dh 
vko';drk gS \ os D;k gSa vkSj vki bUgsa oSGls ifjHkkf"kr 
djsaxs \

(i)  lekarj js[kk,¡	 (ii)  yEc js[kk,¡     
(iii)  js[kk[k.M	 (iv)  o`Ùk dh f=T;k
(v)  oxZA
gy % (i) lekUrj js[kk,¡ % ,d gh ry esa fLFkr bl izdkj 

dh nks ljy js[kk,¡ tks vkil esa ,d&nwljs dks ugha dkVrh gSa] 
lekUrj js[kk,¡ dgykrh gSaA

lekUrj js[kk,¡ vkil esa cjkcj nwjh ij jgrh gSa vFk-
kZr~ nks lekUrj js[kkvksa osG izR;sd fcUnq ij yEcor~ nwjh lnSo 
cjkcj jgrh gSA

;wfDyM dh T;kfefr dk ifjp;5
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lekUrj js[kkvksa osG fy, laosGr ‘||’ dk iz;ksx fd;k tkrk 
gS ftldk rkRi;Z ^lekUrj* gSA 

fp= esa js[kk AB, js[kk CD osG lekUrj gS ftls  
AB || CD }kjk O;Dr djrs gSaA

(ii) yEc js[kk,¡ % ,d gh ry esa fLFkr nks ljy js[kk,¡ 
tks ,d&nwljs ds lkFk ledks.k cukrh gSaA yEc js[kk,¡ dgykrh 
gSaA ge fy[krs gSa : AB ⊥ CD.

(iii) js[kk[k.M % ljy js[kk dk ,d fuf'pr Hkkx tks 
nks fuf'pr fcUnqvksa ds e/; fLFkr gksrk gSA js[kk[k.M dgykrk 
gSA fp= esa AB ;k BA js[kk[k.M gSA

AB js[kk[k.M esa izkjfEHkd fcUnq A vkSj vfUre fcUnq 
B gSA

(iv) o`Ùk dh f=T;k % o`Ùk osG osGUnz ls o`Ùk dh ifjfèk 
ij fLFkr fdlh fcUnq ds chp dh nwjh dks o`Ùk dh f=T;k dgrs 
gSaA fp= esa OA o`Ùk dh f=T;k gSA

(v) oxZ % og prqHkqZt ftldh pkjksa Hkqtk,¡ cjkcj gksa 
rFkk izR;sd dks.k ledks.k gks] oxZ dgykrk gSA fp= esa ABCD 
oxZ gSA

∠A = ∠B = ∠C = ∠D = 90°

rFkk      AB = BC = CD = DA.
3. uhps nh xbZ nks vfHk/kkj.kkvksa ij fopkj dhft,%
(i) nks fHkUu fcUnq A vkSj B fn;s jgus ij] ,d rhljk 

fcUnq C ,slk fo|eku gS] tks A vkSj B osG chp fLFkr gksrk gSA

(ii) ;gk¡ de&ls&de ,sls rhu fcUnq fo|eku gSa fd 
os ,d js[kk ij fLFkr ugha gSaA

D;k bu vfHk/kkj.kkvksa esa dksbZ vifjHkkf"kr 'kCn  
gSa \ D;k ;s vfHk/kkj.kk,¡ vojks/kh gSa \ D;k ;s ;wfDyM dh 
vfHk/kkj.kkvksa ls izkIr gksrh gSa \ Li"V dhft,A

gy % ;gk¡ ij cgqr lkjs vifjHkkf"kr in gSa]
(i) nks fcUnq A rFkk B fn;s x;s gSa] tgk¡ fcUnq C muosG 

chp [khaph x;h js[kk ij fLFkr gSA
(ii) fcUnq A rFkk B fn;s x;s gSaA ge ,d fcUnq C ys 

ldrs gSa] tks A rFkk B ls gksdj xqtjrh gqbZ js[kk ij fLFkr ugha 
gSA bl fLFkfr esa ;fn fcUnqvksa A rFkk B dks C ls feyk;k tkrk 
gS rks ,d f=Hkqt dh jpuk gksrh gSA

;g vfHkx`ghr ;wfDyM osG vfHkx`ghrksa ij vk/kkfjr ugha 
gSA gkyk¡fd ;s vfHkx`ghrksa dk vuqlj.k djrs gSa] D;ksafd nks fn, 
gq, fofHkUu fcUnqvksa ls osGoy ,d gh js[kk xqtj ldrh gSA mÙkj

4. ;fn nks fcUnqvksa A vkSj B osG chp ,d fcUnq  
C ,slk fLFkr gS fd AC = BC gSA fl¼ dhft, fd  

AC =
 

1
2

AB gSA ,d vkÏfr [khapdj bls Li"V dhft,A

gy % fn;k gSa % fcUnq C] tks fcUnqvksa A rFkk B osG chp 
esa bl izdkj fLFkr gS fd

                    AC = BC.

nksuksa vksj AC tksM+us ij]
	 AC + AC	 = AC + BC
;k	 2AC	 = AB	

[·.· AC + CB, AB osG cjkcj gS]

∴	 AC	 =
 

1
2

AB.	 mÙkj

5. iz'u 4 esa] fcUnq C js[kk[k.M AB dk e/;&fcUnq 
dgykrk gSA fl¼ dhft, fd ,d js[kk[k.M dk ,d vkSj 
osGoy ,d gh e/;&fcUnq gksrk gSA

gy % ekuk AB dk D ,d vkSj e/;&fcUnq gSA
∴	 AD	 = DB	 …(i)
ysfdu fn;k x;k gS fd C, AB dk e/;&fcUnq gSA
∴	 AC	 = CB	 …(ii)

leh- (i) dks (ii) esa ls ?kVkus ij]

	 AC – AD	 = CB – DB
;k	 DC	 = – DC
;k	 2DC	 = 0 ∴ DC = 0
vr% C o D lEikrh gSaA			   bfr fl¼e~A
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6. vkÏfr esa] ;fn AC = BD gS] rks fl¼ dhft, 
fd AB = CD gSA

gy % fn;k gS :	 AC	 = BD	 …(i)
rFkk	 AC	 = AB + BC	 …(ii)

[∵ fcUnq B, A rFkk C osG chp esa fLFkr gS]
vkSj	 BD	 = BC + CD	 …(iii)

[∵ fcUnq C, B rFkk D osG chp esa fLFkr gS]
AC vkSj BD dk eku lehdj.k (ii) vkSj (iii) ls 

lehdj.k (i) esa izfrLFkkfir djus ij]
	 AB + BC	 = BC + CD
;k	 AB + BC – BC	 = BC + CD – BC,

[nksuksa i{kksa esa ls BC ?kVkus ij]
vr%	 AB	 = CD.	 bfr fl¼e~A

7. ;wfDyM dh vfHkx`ghrksa dh lwph esa fn;k gqvk 
vfHkx`ghr 5 ,d loZO;kih lR; D;ksa ekuk tkrk gS \  
(è;ku nhft, fd ;g iz'u ik¡poha vfHk/kkj.kk ls  lEcfUèkr 
ugha gSA)

gy % ;g lkoZHkkSfed lR; gS fd dksbZ Hkh lEiw.kZ oLrq 
vius fdlh Hkh Hkkx (va'k) ls cM+h gksrh gSA

vr% ;g ^^iw.kZ vius Hkkx ls cM+k gksrk gSA** ;g lnSo 
lR; gSA

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ml Hkkjrh; xf.krK dk uke crkb, tks 

ikbFkkxksjl çes; dh [kkst igys gh dj pqds FksA
gy % Hkkjrh; xf.krK ckS/kk;u us ikbFkkxksjl izes; dh 

[kkst ikbFkkxksjl ls igys dh FkhA
iz'u 2. D;k lekUrj js[kk,¡] fdlh fcUnq ij çfrPNsn 

djrh gSa \ ;fn ugha] rks D;ksa \
gy % ugha] lekarj js[kk,¡ fdlh Hkh fcanq ij izfrPNsn ugha 

djrha] D;ksafd os lnSo leku nwjh ij jgrh gSaA
iz'u 3. ;wfDyM us T;kfefr ds dkSu&dkSu ls eq[; 

fcUnqvksa dks vius 'kCnksa esa ifjHkkf"kr fd;k gS \

gy % ;wfDyM us T;kfefr esa fcanq] js[kk vkSj ry (i`"B) 
dks vius 'kCnksa esa ifjHkkf"kr fd;k gSA

iz'u 4. T;kfefr fdls dgrs gSa \
gy % T;kfefr xf.krK dh og 'kk[kk gS ftlesa fcanq] js[kk] 

dks.k] vkÏfr vkSj muds xq.kksa dk v/;;u fd;k tkrk gSA
iz'u 5. Hkkjrh; xf.krK vk;ZHkV~V çFke dk T;kfefr 

ds {ks= esa D;k ;ksxnku gS \
gy % vk;ZHkê izFke us o`Ùk dh ifjf/k vkSj O;kl ds vuqikr 

(p) dk eku rFkk T;kfefr ls lacaf/kr vusd fl¼kar fn,A
iz'u 6. js[kk fdls dgrs gSa \
gy % js[kk fcanqvksa dk og leqPp; gS tks nksuksa fn'kkvksa 

esa vuar rd iSGyk gksrk gS vkSj ftldh dksbZ eksVkbZ ugha gksrhA
iz'u 7. Lo;afl¼ fdls dgrs gSa \
gy % os dFku tks fcuk izek.k ds lR; ekus tkrs gSa] 

Lo;afl¼ dgykrs gSaA
iz'u 8. T;kfefr esa xf.krKksa us dkSu&dkSu ls inksa dks 

vifjHkkf"kr ekuk gS \
gy % T;kfefr esa] fcanq] js[kk vkSj ry (i`"B) dks 

vifjHkkf"kr in ekuk x;k gSA
iz'u 9. nks fcUnqvksa ls fdruh js[kk,¡ xqtj ldrh gSa \
gy % nks fcanqvksa ls osGoy ,d gh js[kk xqtj ldrh gSA
iz'u 10. ;wfDyM }kjk nh xbZ vfHk/kkj.kkvksa esa ls dksbZ 

nks vfHkèkkj.kk,¡ fyf[k,A
gy % (1) fdlh Hkh nks fcanqvksa dks feykdj ,d js[kk[kaM 

[khapk tk ldrk gSA
(2) fdlh lhfer js[kk[kaM dks nksuksa vksj vuar rd c<+k;k 

tk ldrk gSA
iz'u 11. fl¼ dhft, fd ,d fn;s gq, js[kk[k.M ij 

,d leckgq f=Hkqt dh jpuk dh tk ldrh gSA
gy % ikB~;iqLrd dk mnkgj.k 2, i`"B 62 ns[ksaA
iz'u 12. ;fn A, B vkSj C ,d js[kk ij fLFkr rhu 

fcUnq gSa vkSj B fcUnqvksa A vkSj C ds chp fLFkr gS] rks fl¼ 
dhft, fd AB + BC = AC.

gy % ikB~;iqLrd dk mnkgj.k 1, i`"B 62 ns[ksaA
iz'u 13. ;wfDyM us T;kfefr ds fcUnq] js[kk vkSj ry 

(i`"B) ds ckjs esa D;k ifjHkk"kk,¡ nh gSa] fyf[k,A
gy % fcanq % ftldk dksbZ Hkkx ugha gksrkA
js[kk % ftldh osGoy yackbZ gksrh gS] pkSM+kbZ ughaA
ry (i`"B) % ftldh osGoy yackbZ vkSj pkSM+kbZ gksrh gS] 

eksVkbZ ughaA
q q



iz'ukoyh 6·1

1. vko`Gfr esa] js[kk,¡ AB vkSj CD fcUnq O ij 
izfrPNsn djrh gSaA ;fn ∠AOC + ∠BOE = 70° gS vkSj 
∠BOD = 40° gS] rks ∠BOE vkSj izfrorhZ ∠COE Kkr 
dhft,A

gy % ... OA rFkk OB foijhr fdj.ksa gSaA OC js[kk AB 
ij [kM+h gSA

∴	 ∠AOC + ∠COB	 = 180°� [jSf[kd ;qXe]
⇒ ∠AOC + ∠COE + ∠BOE = 180°	

[·.· ∠COB = ∠COE + ∠BOE]
⇒ (∠AOC + ∠BOE) + ∠COE = 180°
⇒	 70° + ∠COE	 = 180°
	 [... ∠AOC + ∠BOE = 70° (fn;k gS)]
⇒               ∠COE = 180°– 70° = 110°
∴ 	    izfrorhZ ∠COE = 360° – 110° = 250° 
... OC rFkk OD foijhr fdj.ksa gSaA OE, CD js[kk ij 

[kM+h gSA
∴	 ∠COE + ∠EOD 	= 180°� [jSf[kd ;qXe]
⇒   ∠COE + ∠BOE + ∠BOD = 180°
⇒             	            110° + ∠BOE + 40° = 180°
	 [·.· ∠COE = 110°, ∠BOD = 40° (fn;k gS)]
⇒   ∠BOE = 180°– 110° – 40° = 30°
∴	  ∠BOE = 30° rFkk izfrorhZ ∠COE = 250°. mÙkj
2. vko`Gfr esa] js[kk,¡ XY vkSj MN fcUnq O ij  

izfrPNsn djrh gSaaA ;fn ∠POY = 90° vkSj a : b = 2 : 3 
gS] rks c Kkr dhft,A

gy % ... a : b = 2 : 3

rFkk a + b = ∠POX = ∠POY = 90° 

rFkk vuqikrksa dk ;ksx 2 + 3 = 5 

∴ 	 a	 =
 

2

5
 × 90° = 2 × 18° = 36°

rFkk 	 b	 = 
3

5  
× 90° = 3 × 18° = 54°

... OM vkSj ON foijhr fdj.ksa gSaA blfy, MN ,d 
js[kk gSA

...fdj.k OX, MN ij fLFkr gS] blfy,

	 ∠MOX + ∠XON	 = 180°,� [jSf[kd ;qXe]

⇒  b + c = 180° ⇒ c + 54° = 180°
⇒        c = 180° – 54° 

∴        c = 126°. � mÙkj

3. vko`Gfr esa] ;fn ∠PQR = ∠PRQ gS] rks fl¼ 
dhft, fd ∠PQS = ∠PRT gSA 

gy % QS vkSj QR foijhr fdj.ksa gSaA

·.·  QP, SR js[kk ij fLFkr gSA

∴	 ∠PQS + ∠PQR	 = 180° [jSf[kd ;qXe]  ...(i)

iqu% RQ vkSj RT foijhr fdj.ksa gSaA

·.·  PR, QT js[kk ij fLFkr gSA

∴	 ∠PRQ + ∠PRT	 = 180° [jSf[kd ;qXe]  ...(ii)

lehdj.k (i) rFkk (ii) ls] 

	∠PQS + ∠PQR = ∠PRQ + ∠PRT� ...(iii)

              ∠PQR = ∠PRQ,� [fn;k gS] ...(iv)

lehdj.k (iv) lehdj.k (iii) ls]

	 ∠PQS	 = ∠PR� bfr fl¼e~A

js[kk,¡ vkSj dks.k6
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4. vko`Gfr esa] ;fn x + y = w + z gS] rks fl¼ dhft, 
fd AOB ,d js[kk gSA

O

A

B

C

D

x

z

y

w

gy % p¡wfd ,d fcUnq ds pkjksa vksj ds dks.kksa dk ;ksx 
360° gksrk gSA
∴ (∠BOC + ∠COA) + (∠BOD + ∠AOD) = 360°

⇒ 	 (x + y) + (w + z)	 = 360°

ysfdu 	 x + y	 = w + z� [fn;k gS]

∴	 x + y	 = w + z =
 

360

2

°
 = 180°

blfy, ∠BOC rFkk ∠COA, ∠BOD rFkk ∠AOD 
jSf[kd ;qXe cukrs gSaA ifj.kke& Lo:i OA vkSj OB nks foijhr 
fdj.ksa gSaA blfy, AOB ,d lh/kh js[kk gSA� bfr fl¼e~A

5. vko`Gfr esa] POQ ,d js[kk gSA fdj.k OR js[kk 
PQ ij yEc gSA fdj.kksa OP vkSj OR ds chp esa OS ,d 
vU; fdj.k gSA fl¼ dhft, %

	
∠ROS =

 

1
2

(∠QOS – ∠POS).

gy %  ·.·  OR js[kk PQ ij yEc gSA
∴	 ∠POR	 = ∠ROQ,	
		     	 [... izR;sd = 90°]
⇒	 ∠POS + ∠ROS	 = ∠QOS – ∠ROS
⇒	 2∠ROS	 = ∠QOS – ∠POS

⇒	              ∠ROS  =
 

1

2
(∠QOS – ∠POS).	 	

		  bfr fl¼e~A
6. ;g  fn;k  gS  fd ∠XYZ = 64° gS vkSj XY dks fcUnq 

P rd c<+k;k x;k gSA nh xbZ lwpuk ls  ,d vko`Gfr [khafp,A 
;fn fdj.k YQ,  ∠ZYP  dks  le& f}Hkkftr djrh gS] rks 
∠XYQ vkSj izfrorhZ ∠QYP ds eku Kkr dhft,A 

gy % ·.· XY dks fcUnq P rd c<+k;kA blfy, XP ,d 
lh/kh js[kk gSA

·.·  YZ, XP ij fLFkr gSA
∴ 	 ∠XYZ + ∠ZYP	 = 180° 	 [jSf[kd ;qXe]
⇒	 64° + ∠ZYP	 = 180°
⇒	                    ∠ZYP = 180°– 64° = 116° 
·.· fdj.k YQ, ∠ZYP dks lef}Hkkftr djrh gSA

∴	 ∠QYP = ∠ZYQ	 =
 

116

2

°

 
= 58°

vc 	              ∠XYQ = ∠XYZ + ∠ZYQ
		  = 64° + 58° = 122°
∴ 	izfrorhZ ∠QYP	= 360° – 58° = 302°.	 mÙkj

iz'ukoyh 6·2

1. vko`Gfr esa] ;fn AB || CD, CD || EF vkSj  
y : z = 3 : 7 gS] rks x dk eku Kkr dhft,A

A B

C D

E F

x

z

y

P

R

S

T

Q

gy % pw¡fd CD || EF rFkk fr;Zo~G js[kk PQ mudks ozGe'k%  
S rFkk T ij dkVrh gSA

∴     	 ∠CST 	= ∠STF,	 [,dkUrj dks.k]
⇒ 	 180° – y 	= z,

[... ∠y + ∠CST = 180° jSf[kd ;qXe]
⇒	 y + z	 = 180°

fn;k gS] 	 y : z	 = 3 : 7.

vr% vuqikrksa dk ;ksx = 3 + 7 = 10

∴	 y	 =
 

3

10  
× 180° 

		  = 3 × 18° = 54°
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rFkk	 z	 =
 

7

10
 × 180° 

		  = 7 × 18° = 126°

·.·  AB || CD rFkk fr;Zo~G js[kk PQ, AB o CD dks 
ozGe'k% R rFkk S ij dkVrh gSA

∴	 ∠ARS + ∠RSC	 = 180°,	

[yxkrkj vH;arj dks.k lEiwjd gksrs gSa]
⇒	 x + y	 = 180°
	 x	 = 180° – y
		  = 180° – 54° = 126°,	 [... y = 54°]
vr% 	 x	 = 126°.	 mÙkj

2. vkòGfr esa] ;fn AB || CD, EF ̂  CD vkSj ∠GED 
= 126° gS] rks ∠AGE, ∠GEF vkSj ∠FGE Kkr dhft,A

A B

C DE

FG

126°

gy % pw¡fd AB || CD rFkk fr;ZoG js[kk GE mudks ozGe'k% 
G rFkk E ij dkVrh gSA

∴        ∠AGE  = ∠GED	 [,dkUrj dks.k]
⇒	         ∠AGE = 126°	

[... ∠GED = 126° (fn;k gS)]
	 ∠GEF	 = ∠GED – ∠FED
		  = 126° – 90° = 36°
rFkk 	 ∠FGE	 = ∠GEC	 [,dkUrj dks.k]	

        ⇒	 ∠FGE	 = 90° – ∠GEF
		  = 90° – 36° = 54° 

vr%] ∠AGE = 126°, ∠GEF = 36° vkSj ∠FGE = 54°.  

� mÙkj

3. vko`Gfr esa] ;fn PQ || ST, ∠PQR = 110° vkSj 
∠RST = 130° gS] rks ∠QRS Kkr dhft,A

gy % PQ dks M fcUnq ij dkVus ds fy, SR rd c<+k;kA

vc PM || ST rFkk fr;ZoG js[kk SM ozGe'k% mudks M 
rFkk R ij dkVrh gSA

∴	 ∠SMQ	 = ∠TSM, 	 [,dkUrj dks.k]
⇒	 ∠SMQ	 = 130°
⇒	 ∠QMR	 = 180° – 130° = 50°
	 [... ∠SMQ + ∠QMR = 180° ,dkUrj ;qXe]
pw¡fd fdj.k RQ, PM dks Q ij dkVrh gSA
∴	 ∠PQR + ∠RQM	 = 180°
⇒	 110° + ∠RQM	 = 180° 
⇒ 	 ∠RQM	 = 180º – 110º = 70°
∴         ∠QRS = 180° – (70° + 50°) = 60°.

� [... ,d f=Hkqt ds rhuksa dks.kksa dk ;ksx 180° gksrk gS]

4. vko`Gfr esa] ;fn AB || CD, ∠APQ = 50° vkSj 
∠PRD = 127° gS] rks x vkSj y Kkr dhft,A

x

y
50°

127°

A B

C Q R D

P

gy % ... AB || CD ftUgsa fr;ZoG js[kk PQ ozGe'k% P 
rFkk Q ij dkVrh gSA

∴	 ∠PQR	 = ∠APQ,	 [,dkUrj dks.k]
⇒	 x	 = 50°	 (fn;k gS)
	 ∠x + ∠y	 = ∠PRD	 [cfg"dks.k]
⇒        	 50° + y 	= 127°	
⇒	                  y 	=127°– 50° = 77°
∴	                  x 	= 50° rFkk y = 77°.	 mÙkj
5. nh xbZ vko`Gfr esa PQ vkSj RS nks niZ.k gSa tks 

,d&nwljs ds lekUrj j[ks x,  gSaA  ,d  vkifrr fdj.k 
(Incident Ray) AB, niZ.k PQ ls B ij Vdjkrh gS vkSj 
ijkofrZr fdj.k (Reflected Ray) iFk BC ij pydj 
niZ.k RS ls C ij Vdjkrh gS rFkk iqu% CD  ds vuqfn'k 
ijkofrZr gks tkrh gSA fl¼ dhft, fd AB || CD gSA

P Q

SR

A

B

C

D
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gy % fn;k gS % niZ.k PQ || niZ.k RS  

niZ.k PQ ij vkifrr fdj.k AB rFkk ijko£rr fdj.k 
BC ,oa niZ.k RS vkifrr fdj.k BC vkSj ijko£rr fdj.k CD.

P Q

SR

A

B

C

Dr
1i

1

P´ r
2i

2

Q´

jpuk % fcUnq B ij BP' rFkk fcUnq C ij CQ' yEc MkysA

fl¼ djuk gS % AB || CD

miifÙk % ∵ BP', fcUnq B ij vfHkyEc gS_

vkSj CQ', fcUnq C ij vfHkyEc gS; 
∵	 PQ || RS

∴ mDr rhuksa rF;ksa ls BP' || CQ vkSj BC fr;ZoG js[kk 
gSA	 		  bfr fl¼e~A

∴ 	 ∠P'BC	 = ∠Q'CB	 ,dkUrj dks.k
∴ 	 ∠r1	 = ∠i2	 ...(1)
ijkorZu ds fu;eksa ls] 
	 ∠i1	 = ∠r1	 ...(2)
rFkk	 ∠i2	 = ∠r2	 ...(3)
lehdj.k (1), (2) o (3) ls] ∠i1 = ∠r2	 ...(4)
lehdj.k (1) o lehdj.k (4) dks tksM+us ij]
	 ∠(i1 + r1)	 = ∠(i2 + r2)
∴ 	 ∠ABC	 = ∠BCD
ijUrq ;s AB rFkk CD dks BC }kjk izfrPNsn djus ls 

fufeZr leku ,dkUrj dks.k gSaA

vr% 	 AB	 || CD.	 bfr fl¼e~

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. U;wu dks.k fdls dgrs gSa \
gy % ftl dks.k dk eku 0° ls vf/kd rFkk 90° ls de 

gksrk gS] mls U;wu dks.k dgrs gSaA mnkgj.k % 30°, 45° vkSj 60° 
lHkh U;wu dks.k gSa D;ksafd ;s 90° ls NksVs gSaA

iz'u 2. o`gr~ dks.k dh ifjHkk"kk nhft,A
gy % ftls dks.k dk eku 180° ls vf/kdk rFkk 360° ls 

de gksrk gS] mls o`gr dks.k dgrs gSaA mnkgj.k % 220°, 270°A

iz'u 3. ledks.k] vf/kd dks.k vkSj U;wu dks.k esa 
vUrj Li"V djksA

gy % dks.k ds vk/kkj ij buesa ;s vUrj gS %
U;wu dks.k % 0° ls cM+k rFkk 90° ls NksVk dks.k
ledks.k % Bhd 90° dk dks.k
vf/kd dks.k % 90° ls cM+k rFkk 180° ls NksVk dks.k 
iz'u 4. ,d gh fcUnq ij cuus okys leLr dks.kksa dk 

eku fdruk gksrk gS \
gy % 360°
iz'u 5. nks iwjd dks.k vkil esa leku gSa rks çR;sd 

dk eku fy[kksA
gy %  45° + 45° = 90°
vr% izR;sd dks.k 45° gSA
iz'u 6. 90º ds dks.k ds iwjd dks.k dk ifjek.k fy[kksA
gy % 	 iwjd dks.kksa dk ;ksx	= 90°
	 90° – 90°	= 0°
vr% 90° dk iwjd dks.k = 0°
iz'u 7. lEiwjd dks.k fdls dgrs gSa \
gy % os nks dks.k ftudk ;ksx 180° gks] lEiwjd dks.k 

dgykrs gSaA ;s feydj ,d lh/kh js[kk cukrs gSaA
iz'u 8. iwjd dks.k dh ifjHkk"kk nhft,A
gy % os nks dks.k ftudk ;ksx 90° gks] iwjd dks.k dgykrs 

gSaA ;s feydj ,d ledks.k cukrs gSaA
iz'u 9. nh xbZ vkÏfr ls crkb, fd D;k js[kk,¡ l  

rFkk m lekUrj gSa \ dkj.k Hkh Li"V dhft,A

	 mGijh dks.k = 121° rFkk fupyk dks.k = 57°
	 121° + 57° 	= 178° ≠ 180°
vr% ;s lEiwjd dks.k ugha gS] blfy, js[kk l vkSj m 

lekUrj ugha gSaA
iz'u 10. fp= esa js[kk,¡ l rFkk m lekUrj gSa rks ∠x dk 

eku Kkr dhft,A dkj.k Hkh Li"V dhft,A
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gy % 	∠x + ∠x + 68°	= 180°

⇒ 	 ∠x 	= 112

2

°

 
⇒ ∠x = 56°.

iz'u 11. nh xbZ vkÏfr ls ∠x dk eku crkb,A

gy %  ∠x	= 50° + 86° = 136°.

iz'u 12. fn;s x;s fp= esa js[kk,¡ EF || GH gks rks ∠x 
dk eku Kkr dhft,A

gy % iz'ukuqlkj]
	 115° + x + 32°	 = 180°
⇒ 	 x	 = 180° – 147° = 33°

iz'u 13. ,d dks.k vius iwjd dks.k dk vk/kk gS rks 
ml dks.k dk eku Kkr djksA

ladsr % x 	=
 
1

2
(90° – x)

  
⇒   x = 30°

vr% og dks.k = 30° gSA

iz'u 14. fn, gq, fp= esa l || m dks.k ∠1, ∠2, ∠3 
vkSj ∠4 dk eku Kkr djksA

gy % 	 ∠3 	= 75°
rFkk	 ∠2 + ∠3 	= 180°
⇒	 72° + ∠2 	= 180° ⇒ ∠2 = 105°
⇒ 	 ∠4 	= 58°
rFkk	 ∠4 + ∠1 	= 180°
	 58° + ∠1 	= 180° ⇒ ∠1 = 122°

iz'u 15. nh xbZ vkÏfr esa AB || CD ,oa PQ || EF gks 
rks ∠x dk eku Kkr dhft,A

gy % 	 52° + 60° + ∠FEM 	= 180°
⇒ 	 ∠FEM	= 180° – 112° = 48°

rFkk	 180°	= 48° + x

⇒ 	 x 	= 180° – 48° = 112°
iz'u 16. uhps nh xbZ vkÏfr esa js[kk,¡ l || m ,oa a || b 

gksa rks blesa vafdr dks.kksa esa leku dks.k ;qXeksa dks fyf[k,A

gy % lekUrj js[kkvksa esa]
	 ∠1	= ∠3 � (vUr% ,dkarj dks.k)
	 ∠2	= ∠4           (lEc¼ dks.k)
vr% leku dks.k ;qXe % (∠1, ∠3), (∠2, ∠4)
iz'u 17. vkÏfr esa] ;fn QT ⊥ PR, ∠TQR = 40º 

vkSj ∠SPR = 30º gS] rks x vkSj y dk eku Kkr dhft,A

ladsr % 	 40° + 90° + x	= 180°
⇒ 	 x 	= 50°

rFkk	∠PSR + 30° + 50°	= 180°
⇒ 	 ∠PSR 	= 100°
vr% 	 y 	= 180° – 100° = 80°
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iz'u 18. uhps fp= esa nks js[kk,¡ ,d&nwljs dks dkVrh 
gSaA ;fn ∠1 + ∠3 = 70º gS rks ∠2 dk eku Kkr djksA

gy % ;gk¡	 ∠1 	= ∠3
	 ∠1 + ∠3 	= 70°
⇒ 	 2∠1 	= 70° ⇒ ∠1 = 35°
rFkk	 ∠1 + ∠2 	= 180° 
⇒ 	 ∠2 	= 145°
vr% ∠2 = 145°.
iz'u 19. ;fn AB, EF vkSj CD rhu lekUrj js[kk,¡ 

gksa rFkk ∠BAO = 35º vkSj ∠AOC = 90º gks] rks ∠OCD 
dk eku fyf[k,A

gy % 	 ∠AOC 	= 90°  ⇒  AO ^ OC
	 ∠BAO 	= 35°
⇒ AO, AB ls 35° cukrk gS
AB || CD ⇒ AO, CD ls Hkh 35° cuk,xk
vc 	 ∠OCD 	= 90° – 35° = 55°
vr% 	 ∠OCD 	= 55°.
iz'u 20. uhps nh xbZ vkÏfr esa ∠POR vkSj ∠QOR 

,d jSf[kd ;qXe cukrs gSaA ;fn x – y = 80º gks] rks x vkSj 
y ds eku Kkr dhft,A

ladsr % 	         x + y = 180°
iz'ukuqlkj]
	 x – y 	= 80° 
gy djus ij] x = 130° rFkk y = 50°.
iz'u 21. fp= esa js[kk,¡ AB || CD gSaA fp= esa fn, x, 

dks.kksa ls ∠x rFkk ∠y Kkr dhft,A

gy % fn;k gS]
	 AB 	|| CD
	 B ij dks.k	= x + y + 80°
	 C ij dks.k	= 116°
∠x vkSj 80° ,d lh/kh js[kk ij fLFkr gS (lEiwjd dks.k)
	 x + y + 80°	= 180°  ⇒  x + y = 100°
iz'ukuqlkj]
	 x + 80°	= 116° ⇒  x = 116° – 80°
⇒ 	 x 	= 36° rFkk x + y = 100°
⇒ 	 36° + y 	= 100 
⇒ 	 y 	= 100° – 36° = 64°
iz'u 22. nh xbZ vkÏfr esa ;fn ∠1 + ∠3 = 120º gks 

rks ∠3 ,oa ∠4 ds eku Kkr dhft,A

ladsr % ∠1 vkSj ∠3 'kh"kZ dks.k gSaA
vr% 	 ∠1 	= ∠3
	 ∠1 + ∠3	= 120°
	 2∠3	= 120°
	 ∠3 	= 60°
vc ∠3 vkSj ∠4 jSf[kd ;qXe gSaA
	 ∠3 + ∠4	= 180° ⇒  60° + ∠4 = 180°
	 ∠4 	= 120°
vr% ∠3 = 60°, ∠4 = 120°.

iz'u 23. fp= esa ∠1 rFkk ∠2 jSf[kd dks.k ;qXe gSa] ;fn 

∠2 – ∠1 = 18º gks] rks ∠1 rFkk ∠2 dk eku Kkr dhft,A

gy % 	 ∠1 + ∠2	= 180° � ...(i)
	 ∠2 – ∠1	= 18° � ...(ii)
(i) vkSj (ii) gy djus ij]
	 ∠2 	= 99°
vc (1) esa j[kus ij]
rFkk	 ∠1 	= 81°
iz'u 24. nh xbZ vkÏfr ls ∠AOB, ∠COD ,oa 

∠EOF Kkr dhft,A
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ladsr % 2(4x + 3x + 5x) = 360°
⇒ 	 12x 	= 180°

⇒ 	 x 	=
 
180

12

°

°  
= 15°

⇒ vr% dks.k 5x ;k 75°, 4x ;k 60° vkSj 3x ;k 45° gSA
mÙkj 	 ∠ADB	= 45°
	 ∠COD	= 60°, ∠EOF = 75°
iz'u 25. nh xbZ vkÏfr esa js[kk,¡ PQ rFkk RS ijLij 

fcUnq O ij çfrPNsn djrh gSaA ;fn ∠POR : ∠ROQ = 5 : 7  
gS] rks lHkh dks.k Kkr dhft,A

ladsr % 	 ∠POR 	= 5x rFkk ∠ROQ = 7x
D;ksafd ;s jSf[kd ;qXe gSa]
	 5x + 7x 	= 180° ⇒  x = 15°
vc]	 ∠POR 	= 5 × 15 = 75°
	 ∠ROQ 	= 7 × 15 = 105°
'kh"kZ dks.k cjkcj gksrs gSa] blfy,
	 ∠SOQ 	= 75° rFkk ∠POS = 105°
iz'u 26. fl¼ djks fd ;fn nks lekUrj js[kkvksa dks 

,d fr;Zd js[kk dkVs rks ,d vksj ds vUr%dks.kksa dk ;ksx 
nks ledks.k gksrk gSA

gy % eku yhft, nks js[kk,¡ l vkSj m lekUrj g® rFkk ,d 
fr;Zd js[kk t mUgsa dkVrh gSA blls js[kkvksa ds chp ,dkarj var% 
dks.kksa dk ,d ;qXe curk gSA D;ksafd js[kk,¡ l vkSj m lekUrj 
gSaA blfy, fr;Zd js[kk }kjk cus ,dkarj var% dks.k cjkcj gksrs 
gSaA vr% fl¼ gqvk fd ;fn nks lekUrj js[kkvksa dks ,d fr;Zd 
js[kk dkVs] rks ,dkarj var% dks.k leku gksrs gSaA

iz'u 27. uhps fn, x, f=Hkqt dk ,d cfg"dks.k 115º 
gS vkSj var% vfHkeq[k dks.k 35º dk gSA 'ks"k nksuksa dks.kksa 
dk eku Kkr dhft,A

gy % 	115° + dks.k ABC = 180°
	 dks.k ABC	= 180° – 115°
	 dks.k ABC	= 65°

vc f=Hkqt ABC esa]
	 dks.k A + 65° + 35°	= 180°
	 dks.k A	= 180° – 100°
	 dks.k A	= 80°
vr% 'ks"k nksuksa dks.k = 65° vkSj 80°A

iz'u 28. uhps nh xbZ vkÏfr esa ∆ABC dh Hkqtk BC 
dks R rd c<+k;k x;k gSA ;fn ∠A : ∠B : ∠C = 2 : 3 : 1  
gks vkSj CS ⊥ AC gks] rks ∠SCR dk eku Kkr dhft,A

gy % fn;k gS]
	 ∠A : ∠B : ∠C	= 3 : 2 : 1
eku ysa] ∠A = 3x, ∠B = 2x, ∠C = 1x
	 f=Hkqt ds dks.kksa dk ;ksx	= 180°
	 3x + 2x + 1x 	= 180°
⇒    6x = 180°   ⇒  x = 30°
vr% ∠A = 90°, ∠B = 60°, ∠C = 30°
vc	 CS 	̂  AC � (fn;k gS)
vFkkZr~ 	 ∠SCA 	= 90°
jSf[kd ;qXe]
	 ∠ACB + ∠ACS + ∠SCR	= 180°
	 30° + 90° + ∠SCR 	= 180°
	 ∠SCR	= 180° – 120° = 60°.
iz'u 29. vkÏfr esa] ;fn QT ⊥ PR, ∠TQR = 40º 

vkSj ∠SPR = 30º gS] rks x vkSj y dk eku Kkr dhft,A

gy % fn;k gS]	 QT 	̂  PR
vr% 	 ∠1 	= 90°
f=Hkqt QTR esa]
	  ∠TQR + ∠QTR	+ ∠QRT = 180°
	 40° + 90° + x	= 180° ⇒  x = 50°
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vc f=Hkqt PQR esa]
    ∠PSR + ∠SPR + ∠PRS = 180°
                ∠PSR + 30° + x = 180°
                ∠PSR + 30° + x = 180°
                      ∠PSR + 80° = 180°
                               ∠PSR = 180° – 80° 
                               ∠PSR = 100°
vr%	 y	= 180° – ∠PSR
                                = 180° – 100° = 80°
                             y = 80°
iz'u 30. vkÏfr esa] ∆ABC dh Hkqtkvksa AB vkSj AC 

dks Øe'k% E vkSj D rd c<+k;k x;k gSA ;fn ∠CBE vkSj 
∠BCD ds lef}Hkktd Øe'k% BO vkSj CO fcUnq O ij 
feyrs gSa] rks fl¼ dhft, fd 

∠BOC = 90° – 1
2  

∠BAC gSA

gy % fn;k gS]

BO, ∠B dk f}Hkktd gSA

CO, ∠C dk f}Hkktd gSA

vr% ∠OBC =
 
1

2
∠B

  
rFkk ∠OCB =

 
1

2
∠C

f=Hkqt BOC esa]

	∠BOC +
 
1

2
∠B +

 
1

2
∠C = 180°

 ∠BOC +
 
1

2
(∠B + ∠C) = 180°

ysfdu f=Hkqt ABC esa]
	 ∠A + ∠B + ∠C	 = 180°
	 ∠B + ∠C	 = 180° – ∠A
eku j[kus ij]

∠BOC +
 
1

2
(180° – ∠A) = 180°

	 ∠BOC	 = 180° – 90° + 1

2
∠A

	 ∠BOC	 = 90° – 1

2
∠A

vr% fl¼ gqvk fd]

	 ∠BOC	 = 90° –
 
1

2
∠BAC � bfr fl¼e~A

q q 



iz'ukoyh 7·1

iz'u 1. prqHkqZt ACBD esa] AC = AD gS vkSj AB 
dks.k A dks lef}Hkkftr djrk gS (nsf[k, vko`Gfr)A n'kkZb, 
fd ∆ABC @ ∆ABD gSA

BC vkSj BD ds ckjs esa vki D;k dg ldrs gSa \
gy % ∆ABC vkSj ∆ABD esa] 
	 AC	 = AD 	 [fn;k gS]
	 ∠CAB	 = ∠BAD	 [fn;k gS]
vkSj 	 AB	 = AB	 [mHk;fu"B]
	 ∆ABC	 @ ∆ABD	 [SAS fu;e]
⇒	 BC	 = BD
[∵ lok±xle f=Hkqtksa ds laxr Hkkx cjkcj gksrs gSa]
2. ABCD ,d prqHkqZt gS] ftlesa AD = BC vkSj 

∠DAB = ∠CBA gS (vko`Gfr ns[ksa)A fl¼ dhft, fd

(i) ∆ABD ≅ ∆BAC
(ii) BD = AC
(iii) ∠ABD = ∠BAC.
gy % ∵  AD  = BC	                       �  [fn;k gS]

(i) ∆ABD rFkk ∆BAC esa] 

	 ∠DAB	 = ∠CBA� [fn;k gS]
o	 AB	 = AB� [mHk;fu"B]
∴ Hkqtk&dks.k&Hkqtk lok±xlerk xq.k/keZ ls]

	 ∆ABD	 ≅ ∆BAC.� bfr fl¼e~A

(ii) ∵	 ∆ABD	 ≅ ∆BAC
⇒	 BD	 = AC

bfr fl¼e~A
(iii) ∆ABD rFkk ∆BAC esa] 
	 AD	 = BC               �  [fn;k gS]
	 ∠DAB	 = ∠CBA            � [fn;k gS]
	 AB	 = AB             � [mHk;fu"B]
∴ Hkqtk&dks.k&Hkqtk lok±xlerk xq.k/keZ ls]
	 ∆ABD	 ≅ ∆BAC
⇒	 BD	 = AC
vkSj	 ∠ABD	 = ∠BAC� bfr fl¼e~A
3. ,d js[kk[k.M AB ij AD vkSj BC nks cjkcj yEc 

js[kk[k.M gSa (nsf[k, vko`Gfr)A n'kkZb, fd CD, js[kk[k.M 
AB dks lef}Hkkftr djrk gSA

gy % fp=kuqlkj
∆AOD vkSj ∆BOC esa] 
	 ∠AOD	 = ∠BOC	 ['kh"kkZfHkeq[k dks.k]
	 ∠DAO	 = ∠OBC	 [izR;sd 90°]
vkSj	 AD	 = BC	 [fn;k gS]
∴	 ∆AOD	 @ ∆BOC	 (AAS fu;e)
∴	 OA	 = OB

vr% CD, js[kk[k.M AB dks lef}Hkkftr djrh gSA
		  bfr fl¼e~A

4. l vkSj m nks lekUrj js[kk,¡ gSa ftUgsa lekUrj js[kkvksa 
p vkSj q dk ,d vU; ;qXe izfrPNsfnr djrk gS (nsf[k, 
vko`Gfr)A n'kkZb, fd ∆ABC @ ∆CDA gSA

gy % pw¡fd l rFkk m lekUrj js[kk,¡ nwljh lekUrj js[kkvksa 
p vkSj q }kjk izfrPNsfnr dh tkrh gSaA vr% AD || BC rFkk  
AB || CD.

f=Hkqt7
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vr% ABCD lekUrj prqHkqZt gS o AB = CD vkSj 
BC = AD

vc ∆ABC vkSj ∆CDA esa]

·.·	 AB	 = CD	 [mGij fl¼ fd;k gS]
	 BC	 = AD	 [mGij fl¼ fd;k gS]
o	 AC	 = AC	 [mHk;fu"B]

∴ Hkqtk&Hkqtk&Hkqtk lok±xlerk xq.k/keZ ls]

	 ∆ABC	 ≅ ∆CDA.            bfr fl¼e~A

vU; fof/k % ... AD || BC rFkk fr;Zd js[kk A mUgsa 
izfrPNsfnr djrh gSA

∴	 ∠ACB	 = ∠CAD	 (,dkUrj dks.k)

rFkk	 ∠CAB	 = ∠ACD	 (,dkUrj dks.k)

vc ∆ABC rFkk ∆CDA esa

	 ∠ACB	 = ∠CAD	 (,dkUrj dks.k)

	 AC	 = CA	 (mHk;fu"V)

∴	 ∆ABC	 ≅ CDA	 bfr fl¼eA
5. js[kk l dks.k A dks lef}Hkkftr djrh gS vkSj 

B js[kk l ij fLFkr dksbZ fcUnq gSA BP vkSj BQ dks.k A 
dh Hkqtkvksa ij B ls Mkys x, yEc gSa (nsf[k, vko`Gfr)A 
n'kkZb, fd :

(i) ∆APB @ ∆AQB,

(ii) BP = BQ gS vFkkZr~ fcUnq B dks.k A dh Hkqtkvksa 
ls lenwjLFk gSA

gy % (i) ∆APB rFkk ∆AQB esa] 
	 ∠APB	 = ∠AQB	 [·.· izR;sd = 90°]
	 ∠PAB	 = ∠QAB

[... AB, ∠PAQ dk lef}Hkktd gS]
o 	 AB	 = AB	 [mHk;fu"B]
∴	 ∆APB	 ≅ ∆ AQB	 (AAS fu;e)
vkSj (ii) BP = PQ,

[lok±xle f=Hkqtksa ds laxr Hkkx]
vr% fcUnq B, ∠A dh Hkqtkvksa ls lenwjLFk gSA

bfr fl¼e~A

6. vko`Gfr esa] AC = AE, AB = AD vkSj ∠BAD = 
∠EAC gSA n'kkZb, fd BC = DE gSA

A

B CD

E

gy % ∆ABC rFkk ∆ADE esa]
	 AB	 = AD 	  [fn;k gS]
...	 ∠BAD	 = ∠EAC  �  [fn;k gS]
nksuksa vksj ∠DAC tksM+us ij]
	 ∠BAD + ∠DAC	 = ∠EAC + ∠DAC
⇒	 ∠BAC	 = ∠DAE
vkSj	 AC	 = AE       � [fn;k gS]
∴	 ∆ABC	 ≅ ∆ADE� [SAS fu;e]
⇒	 BC	 = DE� bfr fl¼e~A
7. AB ,d js[kk[k.M gS vkSj P bldk e/;&fcUnq gSA 

D vkSj E js[kk[k.M AB ds ,d gh vksj fLFkr nks fcUnq bl 
izdkj gSa fd ∠BAD = ∠ABE vkSj ∠EPA = ∠DPB gSa 
(nsf[k, vko`Gfr)A n'kkZb, fd

(i) ∆DAP ≅ ∆EBP,   (ii) AD = BE.

A B

D

P

E

gy % (i) 	 ∠EPA	 = ∠DPB �  [fn;k gS]
nksuksa vksj ∠DPE tksM+us ij]
	 ∠EPA + ∠DPE	 = ∠DPB + ∠DPE
⇒	 ∠DPA	 = ∠EPB       	  
vc] ∆DAP rFkk ∆EBP esa]
	 ∠EPB	 = ∠DPA� [fl¼ fd;k gS]
	 BP	 = AP� [... P, AB  dk e/;&fcUnq gS]
	 ∠EBP	 = ∠DAP� [fn;k gS]
∴	  ∆DAP 	≅ ∆EBP � [ASA fu;e]
� bfr fl¼e~A
vkSj (ii) ∴  AD = BE
	 [∵ lok±xle f=Hkqtksa ds laxr Hkkx]
	  bfr fl¼e~A
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8. ,d ledks.k f=Hkqt ABC esa] ftlesa dks.k C 
ledks.k gS] M d.kZ AB dk e/;&fcUnq gSA C dks M 
ls feykdj fcUnq D rd bl izdkj c<+k;k x;k gS fd  
DM = CM gSA fcUnq D dks fcUnq B ls feyk fn;k tkrk gS 
(nsf[k, vko`Gfr)A n'kkZb, fd :

(i)  ∆AMC @ ∆BMD,
(ii) ∠DBC ,d ledks.k gS]
(iii)  ∆DBC @ ∆ACB

(iv) CM =
 

1
2

AB.

gy % (i) ∆AMC rFkk ∆BMD esa]
	 AM = BM	�  [... M, AB dk e/;&fcUnq gS]
	 ∠AMC	 = ∠BMD� ['kh"kkZfHkeq[k dks.k]
o	 CM	 = MD� [fn;k gS]
∴	 ∆AMC	 @ ∆BMD.� [SAS fu;e]

bfr fl¼e~A
(ii) ∵	 ∆AMC	 ≅ ∆BMD
∴	 BD	 = CA
o	 ∠BDM	 = ∠ACM	

[lok±xle f=Hkqtksa ds laxr Hkkx]
blfy, fr;Zd js[kk CD, CA rFkk BD  dks Øe'k% C 

rFkk D ij fcUnqvksa ij bl izdkj dkVrh gS fd ,dkUrj dks.k 
∠BDM = ∠ACM A vr% BD || CA.

⇒	 ∠CBD + ∠BCA	 = 180°
[∵ fr;ZoG js[kk ds ,d gh vksj osG 

vkUrfjd dks.k]
⇒	 ∠CBD + 90°	 = 180°� [∵ ∠BCA = 90°]
⇒	 ∠DBC	 = 90°.� bfr fl¼e~A
(iii) vc ∆DBC rFkk ∆ACB esa] 
	 BD	 = CA� [Hkkx (i) ls]
	 ∠DBC	 = ∠ACB� [izR;sd 90°]
	 BC	 = BC.� [mHk;fu"B]
∴	 ∆DBC	 @ ∆ACB.� [SAS fu;e]

bfr fl¼e~A
(iv)	                 CD = AB	

[lok±xle f=Hkqtksa ds laxr Hkkx]

;k
	

1

2
CD	 =

 

1

2
AB

;k	 CM	 =
 

1

2
AB.� bfr fl¼e~

 ikB~;iqLrd izes; la[;k&7.2

;fn fdlh f=Hkqt esa nks dks.k cjkcj gksa] rks mudh 
lEeq[k Hkqtk,¡ Hkh cjkcj gksaxhA

fn;k gS : ∆PQR ftlesa   
P

Q RS

         ∠Q = ∠R
fl¼ djuk gS : 
         PQ = PR.
jpuk : ∠QPR dk lef}Hkktd PS [khapkA
miifÙk : ∆PQS ,oa ∆PRS esa] 
	 ∠Q	 = ∠R	 (fn;k gS)
	 PS	 = PS	 (mHk;fu"B)
	 ∠QPS	 = ∠RPS	 (jpuk ls)
	  ∆PQS 	@ ∆PRS	 (ASA fu;e)
vr% 	laxr Hkqtk,¡ PQ	 = PR.	 bfr fl¼e~A

iz'ukoyh 7·2

1. ,d lef}ckgq f=Hkqt ABC esa] ftlesa AB = AC 
gS rFkk ∠B vkSj ∠C ds lef}Hkktd ijLij fcUnq O ij 
izfrPNsn djrs gSaA A  vkSj O dks tksfM+, A n'kkZb, fd :

(i) OB = OC
(ii) AO dks.k A dks lef}Hkkftr djrh gSA
gy % (i) ∆ABC esa]  AB = AC

A

B C

O

;k                         ∠B  = ∠C
[∵ cjkcj Hkqtkvksa ds lEeq[k dks.k cjkcj gksrs gSa]

;k
	

1

2
∠B	 =

 

1

2
∠C

;k	 ∠ABO	 = ∠ACO	 ...(i)
⇒                     ∠OBC = ∠OCB
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∴	 ∠OBC	 =
 

1

2
∠B 

vkSj 	 ∠OCB	 =
 

1

2
∠C 

;k 	 OB	 = OC	 ...(ii)
leku dks.kksa dh lEeq[k Hkqtk,¡ leku gksrh gSaA
	 bfr fl¼e~A
(ii) vc ∆ABO rFkk ∆ACO esa]
	 AB	 = AC	 [fn;k gS]
	 ∠ABO	 = ∠ACO	 [lehdj.k (i) ls]
	 OB	 = OC	 [lehdj.k (ii) ls]
∴	 ∆ABO	 @ ∆ACO	 (SAS fu;e)
rFkk	 ∠BAO	 = ∠CAO	
;k AO, ∠BAC dks lef}Hkkftr djrk gSA	

bfr fl¼e~A
2. ∆ABC esa] AD Hkqtk BC dk yEc lef}Hkktd gS 

(nsf[k, vko`Gfr)A n'kkZb, fd ∆ABC ,d lef}ckgq f=Hkqt 
gS] ftlesa AB  = AC gSA 

A

B CD

gy % ∆ABD rFkk ∆ACD esa] 
	 DB	 = DC	   [fn;k gS]
	 ∠ADB	 = ∠ADC	 [izR;sd 90º]
	 AD	 = AD	 [mHk;fu"B]
∴	 ∆ABD	 @ ∆ACD	 [SAS fu;e]
vkSj	 AB	 = AC
vr%  ∆ABC  ,d  lef}ckgq  f=Hkqt gS  ftlesa  

AB = AC gSA	 		  bfr fl¼e~A
3. ABC ,d lef}ckgq f=Hkqt gS] ftlesa cjkcj Hkqt-

kvksa AC vkSj AB ij 'kh"kZyEc ozGe'k% BE vkSj CF [khaps 
x, gSa (nsf[k, vko`Gfr)A n'kkZb, fd ;s 'kh"kZyEc cjkcj gSaA

A

B C

F E

gy % fn;k gS %  lef}ckgq ∆ABC esa BE ⊥ AC rFkk 
CF⊥ AB.

fl¼ djuk gS % BE = CF
∆ABE rFkk ∆ACF esa] 	  
	 ∠AEB	 = ∠AFC	  [izR;sd 90°]
	 ∠A	 = ∠A  	 [mHk;fu"B]
rFkk  	 AB	 = AC    	 [fn;k gS]
∴	 ∆ABE	 @ ∆ACF	 (ASA fu;e)
	 BE	 = CF
vr% 'kh"kZyEc cjkcj gSaaA			   bfr fl¼e~A
4. ABC ,d f=Hkqt gS ftlesa AC vkSj AB ij [khaps 

x, 'kh"kZyEc BE vkSj CF cjkcj gSa (nsf[k, vko`Gfr)A 
n'kkZb, fd %

A

B C

F E

(i) ∆ABE @ ∆ACF
(ii) AB = AC, vFkkZr~ ∆ABC lef}ckgq f=Hkqt gSA
gy % (i) ∆ABE rFkk ∆ACF esa] 
	 ∠AEB	 = ∠ACF	 [izR;sd 90°]
	 ∠BAE	 = ∠CAF	 [mHk;fu"B]
rFkk	 BE	 = CF	 [fn;k gS]
 	 ∆ABE	 @ ∆ACF	 [AAS fu;e]
(ii)  ∵	 ∆ABE	 @ ∆ACF
∴	 AB	 = AC
 vr% ∆ABC ,d lef}ckgq f=Hkqt gSA� bfr fl¼e~A
5. ABC vkSj DBC leku vk/kkj BC ij fLFkr 

nks lef}ckgq f=Hkqt gSa (nsf[k, vko`Gfr)A n'kkZb, fd   
∠ABD = ∠ACD gSA

A

B C

D

gy % ∆ABC esa] 
	 AB	 = AC
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	 ∠ABC	 = ∠ACB    � ...(1)

  [∵ leku Hkqtkvksa ds lEeq[k dks.k]
  ∆BCD esa]
	             BD	 = CD
   ∴  	  ∠DBC 	= ∠DCB  � ...(2)

    [...  leku Hkqtkvksa ds lEeq[k dks.k]
lehdj.k (1) rFkk (2) dks tksM+us ij]
	 ∠ABC + ∠DBC	 = ∠ACB + ∠DCB
⇒	 ∠ABD	 = ∠ACD.	 bfr  fl¼e~A
6. ABC ,d lef}ckgq f=Hkqt gS] ftlesa AB = AC  

gSA Hkqtk BA fcUnq D rd bl izdkj c<+kbZ xbZ gS fd  
AD = AB gS (nsf[k, vko`Gfr)A n'kkZb, fd ∠BCD ,d 
ledks.k gSA

A

B C

D

gy % ∆ABC esa] 
AB = AC   � [fn;k gS]
	 ∠ACB	 = ∠ABC	 ...(i)

[leku Hkqtkvksa ds lEeq[k dks.k]
vc 	 AB	 = AD	 [fn;k gS]
	 AD	 = AC 	 [... AB = AC]
blfy, ∆ADC esa] 
	 AD	 = AC
	 ∠ACD	 = ∠ADC	

[leku Hkqtkvksa ds lEeq[k dks.k]  
lehdj.k (i) rFkk (ii) dks tksM+us ij]
	 ∠ACB + ∠ACD	 = ∠ABC + ∠ADC
⇒	 ∠BCD	 = ∠ABC + ∠BDC 	

[... ∠ADC = ∠BDC]
⇒ ∠BCD + ∠BCD = ∠ABC + ∠BDC + ∠BCD

[∠BCD dks nksuksa i{kksa esa tksM+us ij]
[... ∠ABC + ∠BDC + ∠BCD = 180º]

[f=Hkqt osG rhuksa dks.kksa dk ;ksx 180º gksrk gSA]
⇒	 2∠BCD	 = 180°
∴	 ∠BCD	 = 90°
vr% ∠BCD ,d ledks.k gSA	 		  bfr fl¼e~A

7. ABC ,d ledks.k f=Hkqt gS] ftlesa ∠A = 90° 
vkSj AB = AC gSA ∠B vkSj ∠C Kkr dhft,A

gy % ∆ABC esa] 	
A

B C

90°

        	 ∠A 	= 90°
	 AB 	= AC � (fn;k gS)
∴	 ∠B	 = ∠C,�  [leku Hkqtkvksa ds lEeq[k dks.k]

vkSj 	 ∠A + ∠B + ∠C	 = 180°, 
	  [∆ ds dks.kksa ds ;ksx dk fu;e]
	         ⇒ 90º + ∠B + ∠B 	= 180º 	 [... ∠C = ∠B]

⇒	 90° + 2 ∠B	 = 180°	 [... ∠C = ∠B]
⇒	 2 ∠B	 = 180° – 90° = 90°

;k	 ∠B	 =
 

90

2

°
 = 45°

∴	 ∠C	 = ∠B = 45°.	 mÙkj
8. n'kkZb, fd fdlh leckgq f=Hkqt dk izR;sd dks.k 

60° gksrk gSA
gy % ekuk ∆ABC ,d leckgq f=Hkqt gSA vr% 

A

B C

AB = AC = BC
vc	 AB	 = AC
⇒	 ∠B	 = ∠C	 ...(i)
                         [leku Hkqtkvksa ds lEeq[k dks.k]
rFkk	 CB	 = CA
⇒	 ∠A	 = ∠B	 ...(ii)

[leku Hkqtkvksa ds lEeq[k dks.k]
leh- (i) o (ii) ls]
	 ∠A = ∠B	 = ∠C
rFkk	 ∠A + ∠B + ∠C	 = 180°	

[∆ osG dks.kksa osG ;ksx dk fu;e]
∴	 ∠A + ∠A + ∠A	 = 180° 
⇒	 3 ∠A	 = 180° ⇒ ∠A = 60°
∴	 ∠A = ∠B = ∠C	 = 60°
vr% leckgq f=Hkqt ds lHkh dks.k 60° ds gksrs gSaaA
	 bfr fl¼e~A
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iz'ukoyh 7·3

1. ∆ABC vkSj ∆DBC ,d gh vk/kkj BC ij cus 
nks lef}ckgq f=Hkqt bl izdkj gSa fd A vkSj D Hkqtk BC 
ds ,d gh vksj fLFkr gSa (nsf[k, vko`Gfr)A ;fn AD c<+kus 
ij BC dks P ij izfrPNsn djs] rks n'kkZb, fd :

A

B C

D

P

(i)   ∆ABD @ ∆ACD
(ii)  ∆ABP @ ∆ACP
(iii) AP dks.k A vk Sj dk s.k D nk suk s a  dk s  

lef}Hkkftr djrk gSA
(iv) AP js[kk[k.M BC dk yEc lef}Hkktd gSA 
gy % (i) ∆ABD rFkk ∆ACD esa] 
	 AB	 = AC	 [fn;k gS]
	 BD	 = DC	 [fn;k gS]
vkSj	 AD	 = AD	 [mHk;fu"B]
∴ Hkqtk&Hkqtk&Hkqtk lok±xlerk xq.k ls]
	 ∆ABD	 @ ∆ACD	 bfr  fl¼e~A
(ii) ∆ABP rFkk ∆ACP esa] 
	 AB	 = AC	 [fn;k gS]
	 ∠BAP	 = ∠PAC	

[∵ ∆ABD @ ∆ACD 
;k ∠BAD  = ∠DAC 
;k  ∠BAP = ∠PAC]

vkSj	 AP	 = AP	 [mHk;fu"B]
	 ∆ABP	 @ ∆ACP.	 [SAS fu;e]

bfr fl¼e~A
(iii) ·.·	 ∆ABD	 @ ∆ACD
∴	 ∠BAD	 = ∠DAC
⇒  AD, ∠A dks lef}Hkkftr djrk gSA	 ...(i)
∆BDP rFkk ∆CDP esa]
	 BD	 = CD	 [fn;k gS]
	 BP	 = PC
	 [... ∆ABP @ ∆ACP ;k BP = PC]
rFkk	 DP	 = DP	 [mHk;fu"B]
∴	 ∆BDP	 @ ∆PDC	 [SAS fu;e]
⇒ DP, ∠D dks lef}Hkkftr djrk gSA	 ...(ii)
lehdj.k (i) + (ii) 
AP, ∠A rFkk ∠D dks lef}Hkkftr djrk gSA
	 bfr  fl¼e~A

(iv)  ·.·  AP, BC ij fLFkr gSA
	 ∠APB + ∠APC	 = 180°	 [lekUrj ;qXe]
ijUrq 	 ∠APB	 = ∠APC
	 [fl¼ fd;k gS]

∴	 ∠APB	 = ∠APC =
 

180

2

°

 
= 90°

rFkk	 BP	 = PC	 [fl¼ fd;k gS]
;k  AP, BC dk yEc lef}Hkktd gSA� bfr fl¼e~A
2. AD ,d lef}ckgq f=Hkqt ABC dk ,d 'kh"kZyEc 

gS] ftlesa AB = AC gSA n'kkZb, fd :
A

B CD

(i) AD, js[kk.M BC dks lef}Hkkftr djrk gSA
(ii) AD, dks.k A dks lef}Hkkftr djrk gSA
gy  % (i) AD, 'kh"kZ A ls [khapk x;k yEc gS] tks fd 

lef}ckgq  ∆ABC ds vk/kkj BC ds lEeq[k gSA 
    AB = AC, ∠ADC = ∠ADB = 90°
vc  ∆ADB rFkk ∆ADC esa] 
	 AB	 = AC	 [fn;k gS]
	 AD	 = AD	 [mHk;fu"B gS]
rFkk	 ∠ADC	 = ∠ADB	 [izR;sd 90°]
∴	  ∆ADB	 @ ∆ADC	 [AAS fu;e]
o	 BD	 = DC
rFkk	 ∠BAC	 = ∠DAC
∴ AD, BC dks lef}Hkkftr djrk gSA� bfr fl¼e~A
(ii) ... ∆ADB ≅ ∆ADC
vr%  ∠BAD = ∠CAD
⇒ AD, ∠A dks lef}Hkkftr djrk gSA� bfr fl¼e~A
3. ,d f=Hkqt ABC dh nks Hkqtk,¡ AB vkSj BC rFkk 

ekf/;dk AM Øe'k% ,d&nwljs f=Hkqt dh Hkqtkvksa PQ 
vkSj QR rFkk ekf/;dk PN ds cjkcj gSa (nsf[k, vko`Gfr)A

n'kkZb, fd :
(i) ∆ABM @ ∆PQN
(ii) ∆ABC @ ∆PQR.
gy % ∆ABC rFkk ∆PQR esa] 
	 AB	 = PQ
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	 BC	 = QR
rFkk 	 AM	 = PN
pw¡fd AM rFkk PN ozGe'k% ∆ABC rFkk ∆PQR dh 

ekf/;dk,¡ gSaA
vkSj	 BC	 = QR	 [fn;k gS]

⇒
	

1

2
BC	 =

 

1

2
QR

⇒	 BM	 = QN
vc] ∆ABM rFkk ∆PQN esa] 	
	 AB	 = PQ	 [fn;k gS]
	 BM	 = QN
rFkk 	 AM	 = PN	 [fn;k gS]
∴	 ∆ABM 	@ ∆PQN	 [SSS fu;e]
⇒	 ∠B	 = ∠Q
vc ∆ABC rFkk ∆PQR esa]
	 AB	 = PQ	 [fn;k gS]
	 ∠B	 = ∠Q
	 BC	 = QR	 [fn;k gS]
∴	 ∆ABC 	= ∆PQR, 	 [SAS fu;e]
4. BE vkSj CF f=Hkqt ABC ds nks cjkcj 'kh"kZyEc 

gSaA R.H.S. lok±xlerk fu;e dk iz;ksx djds fl¼ dhft, 
fd ∆ABC ,d lef}ckgq f=Hkqt gSA

gy % ∆BCF rFkk ∆CBE esa] 
	 ∠BFC	 = ∠CEB	 [∵ izR;sd 90°]
	 BC	 = BC 	 [mHk;fu"B]
	 FC	 = EB	 (fn;k gS)
∴	 ∆BCF	 @ ∆CBE	 (RHS fu;e)
⇒	 ∠FBC	 = ∠ECB
;k 	 ∠ABC 	= ∠ACB
⇒ 	 AB 	= AC
∴ ∆ABC ,d lef}ckgq f=Hkqt gSA	 bfr fl¼e~A
5. ABC ,d lef}ckgq f=Hkqt gS] ftlesa AB = AC 

gSA AP ^ BC [khapdj n'kkZb,  fd ∠B = ∠C gSA
A

B CP

gy % ∆ABP rFkk ∆ACP esa] 
	 AB	 = AC	 [fn;k gS]
	 AP	 = AP	 [mHk;fu"B]
	 ∠APB	 = ∠APC	 [izR;sd 90°]
∴	 ∆ABP	 @ ∆ACP	 (RHS fu;e)
;k	 ∠B	 = ∠C	 bfr fl¼e~A

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. fn;s x, fp= esa AB = 5 lseh] BC = 8 lseh 

rFkk AC = 6.9 lseh gksa rks fyf[k,µ

	(i) f=Hkqt dk lcls cM+k dks.k
(ii) f=Hkqt dk lcls NksVk dks.k
gy % fu;e] f=Hkqt esa lcls cM+h Hkqtk ds lkeus dk dks.k 

lcls cM+k gksrk gS vkSj lcls NksVh Hkqtk ds lkeus dk dks.k 
lcls NksVk gksrk gSA

vr% (i) lcls cM+k dks.k = ∠BAC
(ii) lcls NksVk dks.k = ∠ACB
iz'u 2. leckgq f=Hkqt ds izR;sd dks.k dk eku 

fyf[k,A
gy % 60°
iz'u 3. fdlh f=Hkqt dh cjkcj Hkqtkvksa ds lEeq[k 

dks.k ------------ gksrs gSaA
gy % cjkcj ;k lekuA

	iz'u 4. fp= ds vuqlkj ∆ABC esa AB = AC;  
CD = CA ,oa ∠ADC = 20° gks] rks ∠ABC dk eku 
Kkr dhft,A

ladsr % 	∠CAD + ∠ADC + ∠DCA = 180°
	 20° + 20° + ∠DCA	= 180°
	 ∠DCA	= 140°
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ysfdu CD, BC ij fLFkr gS] blfy,
	 ∠BCA	= 70°
vr%	 ∠ABC 	= 40°
iz'u 5. ∆ABC ,oa ∆DEF esa ;fn AB = DF,  

BC = DE, AC = EF ,oa ∠D = 55° gks] rks ∠B dk eku 
Kkr dhft,A

gy % fn;k gS] 	   AB = DE rFkk BC = DF
                        AC = EF
vFkkZr~	 DABC 	@ DDEF 
� (SSS lok±xlerk fu;e ls)
fu;e% lok±xle f=Hkqtksa ds laxr dks.k cjkcj gksrs gSaA
;gk¡] ∠A vkSj ∠D laxr dks.k gSaA
fn;k gS] 	 ∠D 	= 55°
vr%] 	 ∠A 	= 55°
iz'u 6. uhps fn, x, fp= esa ∠Y = 70° rFkk  

∠Z = 60° rks fyf[k, %

(i) f=Hkqt dh lcls cM+h HkqtkA
(ii) f=Hkqt dh lcls NksVh HkqtkA
gy % f=Hkqt XYZ esa ∠Y = 70° rFkk ∠Z = 60° gS] 

vr% ∠X = 180 – (70° + 60°) = 50°A fdlh Hkh f=Hkqt esa 
lcls cM+h Hkqtk lcls cM+s dks.k ds lEeq[k rFkk lcls NksVh 
Hkqtk lcls NksVs dks.k ds lEeq[k gksrh gSA ;gk¡ lcls cM+k dks.k  
∠Y = 70° gS] ftldh lEeq[k Hkqtk XY gS] rFkk lcls NksVk 
dks.k ∠X = 50° gS] ftldh lEeq[k Hkqtk YZ gSA 

vr% (i) lcls cM+h Hkqtk XZ gS] rFkk (ii) lcls NksVh 
Hkqtk YZ gSA

iz'u 7. fp= esa AB = AC ,oa ∠B = 68° gks rks ∠A 
dk eku Kkr dhft,A

gy % pw¡fd AB = AC gS] vr% bu cjkcj Hkqtkvksa ds lEeq[k 
dks.k Hkh cjkcj gksrs gSa] blfy, ∠C = ∠B = 68°A f=Hkqt ds rhuksa 
dks.kksa dk ;ksx 180° gksrk gS] vr% ∠A + ∠B + ∠C = 180°, vFkkZr~  
∠A + 68° + 68° = 180°, ftlls A = 180° – 136° = 44°A

vr% ∠A = 44°A

iz'u 8. fp= esa AD = BD ,oa ∠C = ∠E gks] rks fl¼ 
dhft, fd BC = AEA

gy % f=Hkqt ADE rFkk BDC esa] 
	 AD	= BD � (fn;k gS)
	 ∠ADE	= ∠BDC � ('kh"kkZfHkqeq[k dks.k)
rFkk	 ∠AED	= ∠BCD�(D;ksafd ∠E = ∠C)
vr% ASS (dks.k&dks.k&Hkqtk) lok±xlerk dlkSVh ls 

f=Hkqt ADE @ f=Hkqt BDC gksrk gSA blfy, AE = BC, 
D;ksafd lok±xle f=Hkqtksa ds laxr Hkkx cjkcj gksrs gSaA vr% 
BC = AE A� bfr fl¼e~A

i z'u  9. fp= es a  ,d gh  
vk/kkj ij fLFkr f=Hkqt ABC ,oa 
DBC ds fy, ;fn AB = AC rFkk  
DB = DC gks] rks fl¼ dhft, 
fd ∠ABD = ∠ACD

gy % fn;k gS %	 AB 	= AC
	 DB 	= DC
fl¼ djuk gS % 
	 ∠ABD 	= ∠ACD
izek.k% f=Hkqt ABD vkSj f=Hkqt ACD ij fopkj djsaA
	 AB 	= AC � (fn;k gS)
	 BD 	= DC � (fn;k gS)
	 AD 	= AD � (lkekU; Hkqtk)
vr%] 	 f=Hkqt ABD 	@ f=Hkqt ACD
� (SSS lok±xlerk fu;e ls)
lok±xle f=Hkqtksa ds laxr dks.k cjkcj gksrs gSaA
blfy,] 	 ∠ABD 	= ∠ACD � bfr fl¼e~A 
iz'u 10. SAS lok±xlerk fu;e fyf[k,A
gy % ;fn nks f=Hkqtksa dh nks Hkqtk,¡ ozGe'k% cjkcj gksa rFkk 

muds chp dk dks.k Hkh cjkcj gks] rks os nksuksa f=Hkqt lok±xle 
dgykrs gSaA

bls SAS lok±xlerk fu;e dgrs gSaA
iz'u 11. vkÏfr esa ;fn AB = AC rFkk BE = CD 

gks] rks fl¼ dhft, fd AD = AEA
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gy % fn;k gS %	 AB	= AC
	 BE 	= CD
fl¼ djuk gS %	 AD 	= AE
izek.k % f=Hkqt ABD vkSj f=Hkqt AEC ij fopkj djsaA
	 AB 	= AC � (fn;k gS)
	 BD 	= CE 
(D;ksafd BE = CD vkSj BD rFkk CE vk/kkj ds Hkkx gSa)
	 ∠ABD 	= ∠ACE 
� (,d gh lh/kh js[kk ij cus dks.k)
vr%] 	 f=Hkqt ABD	@ f=Hkqt AEC
� (SAS lok±xlerk fu;e ls)
lok±xle f=Hkqtksa dh laxr Hkqtk,¡ cjkcj gksrh gSaA
blfy,] 	 AD 	= AE� bfr fl¼e~A
iz'u 12. vkÏfr esa ;fn 

AB = AC rFkk ∠ABD = 
∠ACD gksa] rks fl¼ dhft, 
fd DBDC ,d lef}ckgq 
f=Hkqt gSA

gy % fn;k gS % 	
        AB  = AC
  ∠ABD = ∠ACD
fl¼ djuk gS % DBDC ,d lef}ckgq f=Hkqt gSA
izek.k % f=Hkqt ABD vkSj f=Hkqt ACD ij fopkj djsaA
	 AB 	= AC� (fn;k gS)
	 ∠ABD 	= ∠ACD � (fn;k gS)
	 AD 	= AD � (leku)
iz'ukuqlkj]
	 ∠ABC 	= ∠ACB� (... AB = AC)
⇒ 	 ∠DBC 	= ∠DBA + ∠ABC
rFkk 	 ∠DCB 	= ∠DCA + ∠ACB
vkSj 	 ∠DBC 	= ∠DCB
vr% Li"V gS fd DDBC esa]
	 ∠DBC 	= ∠DCB � (leku dks.k)
rFkk	  BC 	= BC� (leku vk/kkj)
vr%] 	 f=Hkqt ABD	@ f=Hkqt ACD

(SAS lok±xlerk fu;e ls)
lok±xle f=Hkqtksa dh laxr Hkqtk,¡ cjkcj gksrh gSA
vr%]	 BD 	= DC 
blfy,] f=Hkqt BDC lef}ckgq gS vkSj bl izdkj DBDC 

,d lef}ckgq f=Hkqt gSA� bfr fl¼e~A
iz'u 13. ;fn ,d lef}ckgq f=Hkqt ABC dh ekf/;dk 

AD gks rFkk ∠A = 120° ,oa AB = AC gks] rks ∠ADB dk 
eku Kkr dhft,A

gy % fn;k gS %	 AB 	= AC
AD f=Hkqt ABC dh ekf/;dk gSA
	 ∠A 	= 120°

pj.k 1. 	 AB 	= AC
vr% DABC ,d lef}ckgq f=Hkqt gSA
pj.k 2. lef}ckgq f=Hkqt esa 'kh"kZ ls [khaph xbZ ekf/;dk 

vk/kkj ij yEc Hkh gksrh gSA
vr%] 	 AD	^ BC
pj.k 3. D fcanq BC ij fLFkr gS]
blfy, 	 ∠ADB 	= 90°
vr% 	 ∠ADB 	= 90°.
iz'u 14. ;fn f=Hkqt ds fdlh dks.k dk lef}Hkktd 

lkeus dh Hkqtk dks Hkh lef}Hkkftr djrk gS] rks fl¼ 
dhft, fd f=Hkqt lef}ckgq gksxkA

gy % izes; 7 i`"B 912 ns[ksaA

iz'u 15. ,d lef}ckgq f=Hkqt ABC esa AB = AC rFkk 
∠B = 45° gSA Hkqtk BA dks D rd bl izdkj c<+k;k fd 
AB = AD gksA rks ∠BCD dk eku Kkr dhft,A

gy % fn;k gS] 	 AB	= AC, ∠B = 45°, AB = AD
pj.k 1. 	 AB	= AC
⇒ DABC lef}ckgq f=Hkqt gSA
vr% 	 ∠B	= ∠C = 45°
pj.k 2. 	 f=Hkqt ABC esa dks.kksa dk ;ksx	= 180°
	 ∠A + 45° + 45°	= 180°
	 ∠A	= 90°
pj.k 3. vc 	 AB 	= AD 
rFkk 	 AC 	= AD � (... AB = AC)
⇒ DCAD lef}ckgq f=Hkqt gSA
blfy,]
	 ∠ACD 	= ∠ADC

ysfdu 	 ∠ABC 	= 45° 

vr%	  ∠ADC 	= 45°

pj.k 4. 	 ∠BCD 	= ∠BCA + ∠DCA

vr%] 	 ∠BCD 	= 45° + 45°
	 ∠BCD 	= 90°

vr% 	 ∠BCD 	= 90°.

iz'u 16. ABC ,d ledks.k f=Hkqt gS] ftlesa ∠A = 90°  
vkSj AB = AC gSA ∠B vkSj ∠C ds eku Kkr dhft,A

ladsr % i`"B 47 ij iz'u 7 ns[ksaA

iz'u 17. ;fn fdlh f=Hkqt dh ,d Hkqtk c<+k nh tk,] 
rks bl izdkj cuk cfg%dks.k] vUrjkfHkeq[k (vUr%) dks.kksa 

ds ;ksx ds cjkcj gksrk gSA fl¼ dhft,A
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gy % fn;k gS % DABC esa] BC dks D rd c<+k;k x;k gSA
fl¼ djuk gS % 	∠ACD	= ∠A + ∠B
izek.k % f=Hkqt ABC esa]
	 ∠A + ∠B + ∠C 	= 180° 
vc] ∠ACD vkSj ∠C ,d lh/kh js[kk ij fLFkr gSa] vr% 

;s lEiwjd dks.k gSaA
	 ∠ACD + ∠C	= 180° � ...(i)
(i) esa ∠C dk eku j[ksa]
	∠ACD + (180° – (∠A + ∠B)) = 180°
	                                     ∠ACD = ∠A + ∠B
vr% fl¼ gqvk fd] f=Hkqt dk cfg%dks.k mlds vlfUudV 

vUr% dks.kksa ds ;ksx ds cjkcj gksrk gSA
iz'u 18. vkÏfr esa ;fn AB || CD rFkk E Hkqtk AC 

dk e/; fcanq gS] rks fl¼ dhft, fd E, Hkqtk BD dk Hkh 
e/; fcanq gksxkA

gy % fn;k gS] 	 AB 	|| CD
E, AC dk e/; fcanq gSA
vFkkZr~]	 AE 	= EC
fl¼ djuk gS % E, BD dk e/; fcanq gSA
vFkkZr~] 	 BE 	= ED
izek.k % f=Hkqt AEB vkSj f=Hkqt CED ij fopkj djsaA
	 AE 	= EC       (fn;k gS)
	AB || CD gksus ds dkj.k]
	 ∠AEB 	= ∠CED (vUr% ,dkarj dks.k)
	 ∠ABE 	= ∠CDE (lEc¼ dks.k)
vr%] 	 f=Hkqt AEB 	@ f=Hkqt CED
� (ASA lok±xlerk fu;e ls)
lok±xle f=Hkqtksa dh laxr Hkqtk,¡ cjkcj gksrh gSaA
blfy,] 	 BE 	= ED
vr% fl¼ gqvk fd E, BD dk e/; fcanq gSA
iz'u 19. uhps fn, x, fp= esa ;fn ∠BCE = 75° gks] 

rks prqHkqZt BCED ds 'ks"k rhu dks.kksa dk eku Kkr dhft,A

gy % fn;k gS % 	 ∠BCE 	= 75°

fp= ls Li"V gS fd %
AB vkSj BC ,d lh/kh js[kk ij gSaA
	 B ij fn;k x;k dks.k	= 98°
	 A ij fn;k x;k dks.k	= 31°
pj.k 1. ∠CBD Kkr djsa
B ij cus dks.k ,d lh/kh js[kk ij gSa] vr% os lEiwjd 

gksaxsA
	 ∠ABD + ∠DBC 	= 180°
	 98° + ∠DBC	 = 180°
	 ∠DBC	 = 180° – 98° = 82° 
vc 	 ∠BDA 	= 180° – 31° – 98°
		  = 180° – 129° = 51°
\ 	 ∠BDA 	= 51°
fp= ds vuqlkj]
	 ∠BDE	 = ∠DAB + ∠DBA
		  = 31° + 98° = 129°
pj.k 2. DBDE esa dks.k Kkr djs
	 D ij cuk dks.k	= ∠CDB = 98°
	 f=Hkqt ds dks.kksa dk ;ksx	= 180°
	 ∠C + ∠A + ∠E	= 180°
	 75° + 31° + ∠E	= 180°
	 ∠E 	= 180° – 75° – 31° 
	 ∠E 	= 180° – 106° = 74°
pj.k 3. prqHkqZt BCED ds dks.k fy[ksa
vr% 	 ∠B 	= 82°
	 ∠D 	= 129°
	 ∠E 	= 74°
iz'u 20. lEeq[k vkÏfr esa] ;fn AB || DC vkSj P, 

BD dk e/; fcanq gS] rks fl¼ dhft, fd P, AC dk Hkh 
e/; fcanq gSA

gy % ikB~; iqLrd mnkgj.k 4, i`"B la[;k 89 ns[ksaA
iz'u 21. lEeq[k vkÏfr esa] ;fn PS = PR rFkk  

∠TPS = ∠QPR gkas] rks fl¼ dhft, fd PT = PQA

gy % ikB~; iqLrd mnkgj.k 13, i`"B la[;k 93 ns[ksaA
q q



iz'ukoyh 8·1
1. ;fn ,d lekUrj prqHkqZt osG fod.kZ cjkcj gksa] 

rks n'kkZb;s fd og ,d vk;r gSA
fn;k gS % lekUrj prqHkqZt ABCD esa]

B

C

A

D

 
	 AC	 = BD.
fl¼ djuk gS % ABCD ,d vk;r gSA
miifÙk % ∆ABC vkSj ∆DCB esa Kkr gS

	 AB	 = DC	
[lekUrj prqHkqZt dh lEeq[k Hkqtk,¡]

	 BC	 = BC� [mHk;fu"B]
o	 AC	 = DB� [fn;k gS]
	 ∆ABC	 ≅ ∆DCB� (SSS fu;e)
⇒	 ∠ABC	 = ∠DCB� …(i)

[lok±xle f=Hkqtksa osG laxr Hkkx cjkcj gksrs gSa]
ysfdu AB || DC vkSj BC mudks dkVrh gSA
∴	 ∠ABC + ∠DCB	 = 180°� …(ii)

[Øekxr vkUrfjd dks.k ;qXe]
⇒	 2∠ABC	 = 180°
⇒	 ∠ABC	 = 90°
blh izdkj]	 ∠ABC	 = ∠DCB = 90°
⇒ ABCD ,d lekUrj prqHkqZt gS] ftldk izR;sd 

dks.k 90° gSA

∴ ABCD ,d vk;r gSA	bfr fl¼e~A

2. n'kkZb, fd ,d oxZ osG fod.kZ cjkcj gksrs gSa vkSj 
ijLij ledks.k ij lef}Hkkftr djrs gSaA

fn;k gS % oxZ ABCD esa fod.kZ AC vkSj BD ijLij 
fcUnq O ij dkVrs gSaA

fl¼ djuk gS % AC = BD vkSj ∠AOB = 90°.

miifÙk % ABCD ,d oxZ gSA
∴	 AB	 = BC = CD = DA
vkSj	 ∠A	 = ∠B = ∠C = ∠D = 90°.

A

B C

D

O

rc ∆ABC vkSj ∆BCD ledks.k f=Hkqt gSaA

vc ∆ABC vkSj ∆BCD esa]

	 AB	 = CD� (oxZ dh Hkqtk,¡)
	 ∠B	 = ∠C� (oxZ ds dks.k)
	 BC	 = BC� (mHk;fu"B)
·.·	 ∆ABC	 ≅ ∆BCD� (SAS fu;e)
∴ 	 AC	 = BD
·.· ABCD ,d oxZ gSA
∴	 AB	 = BC = CD = DA
∴	 AB	 = CD vkSj BC = DA
∴ ABCD ,d lekUrj prqHkqZt Hkh gSA

∴ blosG fod.kZ AC rFkk BD ijLij (fcUnq O ij) 
lef}Hkkftr djsaxsA

∴	 AO	 = BO = CO = DO
vc ∆AOB vkSj ∆BOC esa]

	 AO	 = CO� (fl¼ fd;k)
	 AB	 = BC� (oxZ dh Hkqtk,¡)
	 BO	 = BO� (mHk;fu"B)
∴	 ∆AOB	 ≅ ∆BOC 
⇒ 	 ∠AOB	 = ∠BOC� …(1)
ijUrq AOC fr;Zd js[kk gSA
∴    ∠AOB + ∠BOC = 180°� …(2)
lehdj.k (1) o (2) ls] ∠AOB = 90°
vr% oxZ osG fod.kZ cjkcj gksrs gSa vkSj ijLij 

ledks.k ij lef}Hkkftr djrs gSaA� bfr fl¼e~A

prqHkZqt8
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3. lekUrj prqHkqZt ABCD dk fod.kZ AC dks.k  
A dks lef}Hkkftr djrk gS (nsf[k, vkÏfr)A n'kkZb;s fd %

D C

(i) ;g ∠C dks Hkh lef}Hkkftr djrk gSA
(ii) ABCD ,d leprqHkqZt gSA
gy % (i) fn;k gS % prqHkqZt ABCD ftlesa fod.kZ AC, 

∠A dks lef}Hkkftr djrk gSA
D C

1

2

3

4

fl¼ djuk gS % fod.kZ AC, ∠C dks lef}Hkkftr 
djrk gSA

miifÙk % ·.· ABCD ,d lekUrj prqHkqZt gS] vr%  
AB || DC gSA

vc AB || DC vkSj AC mUgsa dkVrk gSA
∴	 ∠1	 = ∠3	  [,dkUrj dks.k] …(i)                                  
iqu% AD || BC vkSj AC mUgsa dkVrk gSA
∴	 ∠2	 = ∠4	 [,dkUrj dks.k] …(ii)
fdUrq AC, ∠A dk lef}Hkktd gSA
∴	 ∠1	 = ∠2	 …(iii)
lehdj.k (i), (ii) vkSj (iii) ls]
	 ∠3	 = ∠4	
vr% fod.kZ AC, ∠C dks lef}Hkkftr djrk gSA
(ii) fl¼ djuk gS % ABCD ,d leprqHkqZt gSA
lehdj.k (i), (ii) vkSj (iii) ls]
	 ∠1	 = ∠2 = ∠3 = ∠4
vc ∆ABC esa]
	 ∠1	 = ∠4
⇒	 AB	 = BC	 ...(iv)

[f=Hkqt esa leku dks.kksa osG lkeus dh Hkqtk,¡]
blh izdkj ∆ADC esa]
	 AD	 = DC	 ...(v)
vkSj ABCD ,d lekUrj prqHkqZt gS] 
∴	 AB	 = CD vkSj AD = BC	 ...(vi)

leh- (iv), (v) o (vi) ls]
	 AB	 = BC = CD = DA.
vr% ABCD ,d leprqHkqZt gSA	 bfr fl¼e~A
4. ABCD ,d vk;r gS ftlesa fod.kZ AC nksuksa  

dks.kksa A vkSj C dks lef}Hkkftr djrk gSA n'kkZb, fd
(i) ABCD ,d oxZ gSA
(ii) fod.kZ BD nksuk s a dks.kk s a B vkSj D dks  

lef}Hkkftr djrk gSA
gy % fn;k gS % ABCD ,d vk;r gS ftles a  

∠1 = ∠2 rFkk ∠3 = ∠4 gSA
fl¼ djuk gS % ABCD ,d oxZ gSA
	 ∠1	= ∠4	 ...(1) [∵ ,dkarj dks.k]
	 ∠3	= ∠4	 ...(2) [∵ fn;k gS]
	 ∠1	= ∠3	 ...(3)

[∵ lehdj.k (1) vkSj (2) ls]
∆ADC esa]
	 ∠1	= ∠3	 [∵ lehdj.k (3) ls]
	 DC	= AD

[∵ f=Hkqt ds cjkcj dks.kksa dh
lEeq[k Hkqtk,¡ cjkcj gksrh gSaA]

,d vk;r ftldh vklUu Hkqtk,¡ leku gksa] oxZ gksrk gS 
vr%] ABCD ,d oxZ gSA

B

C

A

D

1
2

3
4

(ii) fl¼ djuk gS % fod.kZ BD nksuksa dks.kksa B vkSj D 
dks lef}Hkkftr djrk gSA

D C

7
8

5
6

	 ∠5	= ∠8	 ...(4) [∵ ,dkarj dks.k]
∆ADB esa]
	 AB	= AD	 [∵ ABCD ,d oxZ gS]
	 ∠7	= ∠5	 ...(5)

[∵ f=Hkqt dh cjkcj Hkqtkvksa ds  
lEeq[k dks.k cjkcj gksrs gSa]
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vr%]	 ∠7	= ∠8	 ...(6)
[∵ lehdj.k (4) vkSj (5) ls]

rFkk	 ∠7	= ∠6	 ...(7) [∵ ,dkarj dks.k]
vr%]	 ∠5	= ∠6	 ...(8)

[∵ lehdj.k (5) vkSj (7) ls]
vr%] lehdj.k (6) vkSj (8) ls] fod.kZ BD nksuksa  

dks.kksa B vkSj D dks lf}Hkkftr djrk gSA
5. lekUrj prqHkqZt ABCD osG fod.kZ BD ij nks 

fcUnq P vkSj Q bl izdkj fLFkr gSa fd DP = BQ gS (nsf[k, 
vkÏfr)A n'kkZb, fd :

A

B

C

D

P

Q

(i) ∆APD ≅ ∆CQB
(ii) AP = CQ
(iii) ∆AQB ≅ ∆CPD
(iv) AQ = CP

(v) APCQ ,d lekUrj prqHkqZt gSA
gy % fn;k gS % ABCD ,d lekUrj prqHkqZt gSA fod.kZ  

BD ij fcUnq P vkSj Q bl izdkj fLFkr gSa fd DP = BQ.

A

B

C

D

P

Q

O

fl¼ djuk gS %
(i) ∆APD ≅ ∆CQB		
(ii) AP = CQ
(iii) ∆AQB ≅ ∆CPD		
(iv) AQ = CP
(v) APCQ ,d lekUrj prqHkqZt gSA
jpuk % A vkSj C dks feyk;k tks BD ls O fcUnq ij 

feyrh gSA

miifÙk % (i) ∆APD vkSj ∆CQB esa] 
	 AD	 = CB	

[lekUrj prqHkqZt dh lEeq[k Hkqtk,¡]
	 ∠QBC	 = ∠ADP	 (,dkUrj dks.k)
	 DP	 = BQ	 [fn;k gS]
	 ∆APD	 ≅ ∆CQB.	 (SAS fu;e)

bfr fl¼e~A
	 AP	 = CQ	 [lok±xle ∆ osG laxr Hkkx]
(ii)	 AP	 = CQ	 [fl¼ fd;k x;k gSA]
(iii) ∆AQB vkSj ∆CPD esa]
·.·	 AB	 = CD	

[lekUrj prqHkqZt dh lEeq[k Hkqtk,¡]
	 ∠ABQ	 = ∠CDP	 [AB || CD]

[,dkUrj dks.k gSa]
vkSj	 BQ	 = DP	 [fn;k gS]
	 ∆AQB	 ≅ ∆CPD.	 (SAS fu;e)

bfr fl¼e~A
(iv) ∵ ∆AQB ≅ ∆CPD,
	∴  AQ = CP	 [lok±xle f=Hkqtksa osG laxr Hkkx]

bfr fl¼e~A
(v) pw¡fd lekUrj prqHkqZt osG fod.kZ AC rFkk BD ,d 

nwljs dks fcUnq O ij lef}Hkkftr djrs gSaA
∴	 OB	 = OD
fdUrq	 BQ	 = DP	 [fn;k gS]
⇒	 OB – BQ	 = OD – DP ;k OQ = OP

bfr fl¼e~A

6. ABCD ,d lekUrj prqHkqZt gS rFkk AP vkSj CQ 
'kh"kks± A vkSj C ls fod.kZ BD ij Øe'k% yEc gSa (nsf[k, 
vkÏfr)A n'kkZb, fd :

A B

CD

P

Q

(i) ∆APB ≅ ∆CQD rFkk
(ii) AP = CQ.
gy % (i) ·.· ABCD lekUrj prqHkqZt gSA 
∴                DC || AB
∵ DC || AB vkSj fr;ZoG js[kk BD mUgsa B vkSj D ij 

izfrPNsfnr djrh gSA

∴	 ∠ABD	 = ∠BDC	 [,dkUrj dks.k]



56 xf.kr] d{kk 9

vc] ∆APB vkSj ∆CQD esa]

	 ∠ABP	 = ∠QDC	
[·.· ∠ABD = ∠BDC]

	 ∠APB	 = ∠CQD	 [izR;sd 90°]
vkSj	 AB	 = CD	

[lekUrj prqHkqZt dh lEeq[k Hkqtk,¡]
	 ∆APB	 ≅ ∆CQD.	 (AAS fu;e)

bfr fl¼e~A
(ii) ·.·	 ∆APB	 ≅ ∆CQD

∴	 AP	 = CQ	 bfr fl¼e~A
7.  ABCD  ,d leyEc prqHkqZt gS] ftlesa AB || DC  

vkSj AD = BC gS (nsf[k, vkÏfr)A n'kkZb, fd %
A B

CD

E

(i) ∠A = ∠B
(ii) ∠C = ∠D
(iii) ∆ABC ≅ ∆BAD
(iv) fod.kZ AC = fod.kZ BD gSA
[laosGr % AB dks c<+kb, vkSj C ls gksdj DA osG lekUrj 

,d js[kk [khafp,] tks c<+h gqbZ Hkqtk AB dks E ij izfrPNsn djsA]  
gy % fn;k gS % ABCD ,d leyEc prqHkqZt gS] ftlesa 

AB || DC vkSj AD = BC gSA
fl¼ djuk gS %
(i) ∠A = ∠B.
(ii) ∠C = ∠D.
(iii) ∆ABC ≅ ∆BAD.
(iv) fod.kZ AC = fod.kZ BD gSA
jpuk % AB dks E rd bl izdkj vkxs c<+k;k fd AE 

= DC vkSj CE || AD [khaphA
miifÙk % (i) ·.· AD || CE vkSj fr;ZoG js[kk AE mUgsa 

Øe'k% A vkSj E ij izfrPNsfnr djrh gSA
∴	 ∠A + ∠E	 = 180°	  …(i)

(vUr% laxr dks.k)
pw¡fd AB || CD vkSj AD || CE, vr% AECD lekUrj 

prqHkqZt gSA
⇒	 AD	 = CE	
⇒	 BC	 = CE	
rFkk	 AD	 = BC

(fn;k gS)

bl izdkj] ∆BCE esa]
	 BC	 = CE
⇒	 ∠CBE	 = ∠CEB	

(leku Hkqtkvksa ds lEeq[k dks.k)
⇒	 180° – ∠B	 = ∠E
⇒	 ∠B + ∠E	 = 180°	 …(ii)
lehdj.k (i) ,oa (ii) ls]
	 ∠A	 = ∠B.	 bfr fl¼e~A
	 ∠A + ∠E 	= ∠B + ∠E
(ii) ·.·	 ∠A	 = ∠B
⇒	 ∠BAD	 = ∠ABC
⇒	 180° – ∠BAD	 = 180° – ∠ABC
⇒	 ∠ADC	 = ∠BCD
⇒	 ∠D	 = ∠C         � bfr fl¼e~A
(iii) ∆ABC vkSj ∆BAD esa]
·.·	 BC	 = AD	 [fn;k gS]
	 AB	 = BA	 [mHk;fu"B]
rFkk	 ∠A	 = ∠B	 [fl¼ fd;k gS]
	 ∆ABC	 ≅ ∆BAD.	 (SAS fu;e)

bfr fl¼e~A
(iv) ·.·	 ∆ABC	 ≅ ∆BAD
∴               AC = BD	�  bfr fl¼e~A

iz'ukoyh 8·2

1. ABCD ,d prqHkqZt gS] ftlesa P, Q, R vkSj 
S Øe'k% Hkqtkvksa AB, BC, CD ,oa DA osG e/;&fcUnq 
gSa (nsf[k, vkÏfr)A AC mldk ,d fod.kZ gSA n'kkZb,  
fd :

A B

C

D

P

Q

S

R

(i) SR || AC vkSj SR =
 

1
2

AC

(ii) PQ = SR
(iii) PQRS ,d lekUrj prqHkqZt gSA
gy % fn;k gS % prqHkqZt ABCD esa] P, Q, R vkSj S 

Øe'k% Hkqtkvksa AB, BC, CD vkSj DA osG e/;&fcUnq gSa] lkFk 
gh AC bldk fod.kZ gSA
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fl¼ djuk gS % (i) SR || AC vkSj SR =
 

1

2
AC.

(ii) PQ = SR rFkk
(iii) PQRS ,d lekUrj prqHkqZt gSA
miifÙk % (i) ∆ACD esa]
AD dk e/;&fcUnq S gS vkSj CD dk e/;&fcUnq R gSA

rc    SR || AC vkSj SR =
 

1
2

AC� bfr fl¼e~A

(ii) ∆ABC esa] Hkqtk AB dk P e/;&fcUnq gS vkSj Hkqtk 
BC dk e/;&fcUnq Q gSA

rc   PQ || AC vkSj PQ =
 

1

2
AC	

blh izdkj]

     

PQ AC
SR AC

||
||



   

;k  PQ || SR	

blh izdkj]   
PQ AC

SR AC

=

=









1

2
1

2

;k PQ = SR

	
bfr fl¼e~A

(iii) ·.· PQ = SR vkSj PQ || SR
(lEeq[k Hkqtk ;qXe)

vr% PQRS ,d lekUrj prqHkqZt gSA	 bfr fl¼e~A
2. ABCD ,d leprqHkqZt gS vkSj P, Q, R vkSj S 

Øe'k% Hkqtkvksa AB, BC, CD vkSj DA osG e/;&fcUnq gSaA 
n'kkZb, fd prqHkqZt PQRS ,d vk;r gSA

gy % fn;k gS % le prqHkqZt ABCD esa P, Q, R vkSj S 
Øe'k% AB, BC, CD   vkSj DA osG eè;&fcUnq gSaA

A B

CD

P

QS

R

1

2

3

4

fl¼ djuk gS % PQRS ,d vk;r gSA
jpuk % PQ, QR, RS rFkk SP dks feyk;kA rFkk A 

dks C ls feyk;kA
miifÙk % ∆ABC esa P vkSj Q, js[kk AB vkSj BC osG 

e/;&fcUnq gSaA

∴	 PQ	 || AC rFkk PQ =
 

1

2
AC	 …(i)

blh izdkj] ∆ADC esa] R vkSj S, js[kk CD vkSj AD 
osG e/;&fcUnq gSaA

∴	 SR	 || AC vkSj SR =
 

1

2
AC	 …(ii)

lehdj.k (i) vkSj (ii) ls]
	 PQ	 || RS vkSj PQ = SR	 …(iii)
vc] prqHkqZt PQRS dh lEeq[k Hkqtk,¡ PQ vkSj SR 

cjkcj vkSj lekUrj gSA
∴ PQRS ,d lekUrj prqHkqZt gSA	 …(iv)
∴	 AB	 = BC	 [leprqHkqZt dh Hkqtk,¡]

⇒
	

1

2
AB	 = 

1

2
BC ;k PB = BQ

⇒	 ∠3	 = ∠4	
(leku Hkqtkvksa ds lEeq[k dks.k)

vc] ∆APS vkSj ∆CQR esa]
·.·	 AP	 = CQ	

[lekUrj Hkqtkvksa AB, BC osG v¼Zd]
	 AS	 = CR	

[leku Hkqtkvksa AD rFkk CD osG v¼Zd]
rFkk	 PS	 = QR

[lekUrj prqHkqZt PQRS dh lEeq[k Hkqtk,¡]
∴	 ∆APS	 ≅ ∆CQR,	 [SSS fu;e]
⇒	 ∠1	 = ∠2
vc] ∠1 + ∠SPQ + ∠3 = 180°	

[jSf[kd ;qXe Lor% fl¼]
∴ ∠1 + ∠SPQ + ∠3 = ∠2 + ∠PQR + ∠4
ysfdu	 ∠1	 = ∠2 vkSj ∠3 = ∠4

[fl¼ fd;k gS]
∴	 ∠SPQ	 = ∠PQR	 …(iii)
∴     ∠SPQ + ∠PQR = 180°	 …(iv)
lehdj.k (iii) ,oa (iv) ls]	
	 ∠SPQ	 = ∠PQR = 90°
bl izdkj] PQRS ,d lekUrj prqHkqZt gS] ftldk ,d 

dks.k SPQ = 90°
vr% PQRS ,d vk;r gSA	 bfr fl¼e~A
3. ABCD ,d vk;r gS] ftlesa P, Q, R vkSj S 

Øe'k% Hkqtkvksa AB, BC, CD vkSj DA osG e/;&fcUnq gSaA 
n'kkZb, fd prqHkqZt PQRS ,d leprqHkqZt gSA
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gy % fn;k gS % vk;r ABCD esa P, Q,  R vkSj S  
Hkqtkvksa AB, BC, CD vkSj DA osG Øe'k% e/;&fcUnq gSaA 
prqHkqZt PQRS izkIr djus osG fy, PQ, QR, RS vkSj SP 
dks feyk;kA

A B

CD

P

QS

R

fl¼ djuk gS % PQRS ,d leprqHkqZt gSA

jpuk % PQ, QR, RS rFkk SP dks feyk;kA rFkk A 
dks C ls feyk;kA

miifÙk % ∆ABC esa P vkSj Q, Hkqtkvksa AB vkSj BC 
osG e/;&fcUnq gSaA

∴	 PQ	 || AC

vkSj	 PQ	 =
 

1

2
AC	 …(i)

blh izdkj] ∆ADC esa R vkSj S, Hkqtkvksa CD vkSj AD 
osG e/;&fcUnq gSaA

∴	 SR	 || AC vkSj SR =
 

1

2
AC	 …(ii)

lehdj.k (i) vkSj (ii) ls]
	 PQ	 || SR vkSj PQ = SR	 …(iii)
vc] prqHkqZt PQRS esa bldh lEeq[k Hkqtkvksa PQ vkSj 

SR dk ,d ;qXe lekUrj vkSj leku gSA	
[lehdj.k (iii) ls]

⇒  PQRS ,d lekUrj prqHkqZt gSA	 …(iv)
vc	 AD	 = BC	

[vk;r ABCD dh lEeq[k Hkqtk,¡]

⇒
	

1

2
AD	 =

 

1

2
BC ;k AS = BQ

∆APS vkSj ∆BPQ esa]
·.·	 AP	 = BP
	 [·.· P js[kk AB dk e/;&fcUnq gS]
	 ∠PAS	 = ∠PBQ	 [izR;sd 90°]
rFkk	 AS	 = BQ	 (fn;k gS)
∴	 ∆APS	 ≅ ∆BOQ	 (SAS fu;e)
⇒	 PS	 = PQ	 …(v)
lehdj.k (iv) vkSj (v) ls]			

                PQRS leprqHkqZt gSaA	 bfr fl¼e~A

4. ABCD ,d leyEc gS] ftlesa AB || DC gS] 
lkFk gh] BD ,d fod.kZ gS vkSj E, Hkqtk AD dk e/;&fcUnq 
gSA E ls gksdj ,d js[kk AB osG lekUrj [khaph xbZ gS] 
tks BC dks F, ij izfrPNsfnr djrh gS (nsf[k, vkÏfr)A  
n'kkZb, fd F Hkqtk BC dk eè;&fcUnq gSA

A B

CD

E F

gy % fn;k gS % leyEc prqHkqZt ABCD esa]
	 AB	 || DC
E, Hkqtk AD dk e/;&fcUnq gS] EF || AB.

A B

CD

E F

G

fl¼ djuk gS % F, BC dk e/;&fcUnq gSA
jpuk % D vkSj B dks feyk;kA DB js[kk[k.M EF dks 

G ij dkVrk gSA
miifÙk % ∆DAB esa] E Hkqtk AD dk e/;&fcUnq gSA

[fn;k gS]
	 EG	 || AB	 [·.· EF || AB]
∴ (foykse e/;&fcUnq izes;) G, Hkqtk DB dk 

eè;&fcUnq gSA
∆BCD esa] G Hkqtk BD dk e/;&fcUnq gSA
	 GF	 || DC	

[·.· AB || DC, EF || AB ;k DC || EF]
∴ (foykse e/;&fcUnq izes;) 

F, Hkqtk BC dk e/;&fcUnq gSA	 bfr fl¼e~A
5. ,d lekUrj prqHkqZt ABCD esa E vkSj F Øe'k% 

Hkqtkvksa AB vkSj CD osG eè;&fcUnq gSa (nsf[k, vkÏfrA 
n'kkZb, fd js[kk[k.M AF rFkk EC, fod.kZ BD dks 
lef=Hkkftr djrs gSaA

gy  %  fn;k  gS % lekUrj prqHkqZt ABCD esa E vkSj F, 
Hkqtkvksa AB vkSj CD   osG eè;&fcUnq gSa] ftldk fodkZ BD gSA

A B

CD

E

F

P

Q
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fl¼ djuk gS % 
BQ = QP = PD.
miifÙk % ABCD ,d lekUrj prqHkqZt gSA	

[fn;k gS]
∴	 AB	 || DC vkSj AB = DC,	

[lekUrj prqHkqZt dh lEeq[k Hkqtk,¡]
E, Hkqtk AB dk e/;&fcUnq gSA	 [fn;k gS]

∴	 AE	 =
 

1

2
AB	 …(i)

F, CD dk e/;&fcUnq gSA

∴	 CF	 = 
1

2
CD

⇒	 CF	 =
 

1

2
AB	 …(ii)

			   [·.· CD = AB]
lehdj.k (i) ,oa (ii) ls]	
	 AE	 = CF
lkFk gh]	 AE	 || CF	 [·.· AB || DC]
∴ AECF ,d lekUrj prqHkqZt gSA
⇒	 EC	 || AF
⇒	 EQ	 || AP vkSj QC || PF
∆BPA esa] E, Hkqtk AB dk e/;&fcUnq gSA� [fn;k gS]
	 EQ	 || AP
∴	 BQ	 = QP	 …(iii)

[e/;&fcUnq izes; dk izfrykse]
blh izdkj] ∆CQD esa fl¼ fd;k tk ldrk gS fd
	 DP	 = QP	 …(iv)
lehdj.k (iii) ,oa (iv) ls]
	 BQ	 = QP = PD	 bfr fl¼e~A
6. ABC ,d f=Hkqt gS] ftldk dks.k C ledks.k gSA 

d.kZ AB osG e/;&fcUnq M ls gksdj BC osG lekUrj [khaph 
xbZ js[kk AC dks D ij izfrPNsn djrh gSA n'kkZb, fd

(i) D Hkqtk AC dk e/;&fcUnq gSA  

(ii) MD ⊥ AC    (iii) CM = MA =
 

1
2

AB gSA

gy % fn;k gS % ledks.k ∆ABC esa ∠C = 90°, d.kZ 
AB dk e/; fcUnq M rFkk MD || BC.

A

B C

M
D

fl¼ djuk gS %
(i) AD = DC
(ii) MD ⊥ AC

(iii) CM = MA =
 

1

2
AB

miifÙk % (i) ∆ABC esa] M Hkqtk AB dk e/;&fcUnq 
gS vkSj MD || BC, vr% D, Hkqtk AC dk Hkh e/;&fcUnq gSA

(e/;&fcUnq izes; dk foykse)
vr%	 AD	 = DC     ...(i)	 bfr fl¼e~A
(ii) ·.·	 MD	 || BC
vr%	 ∠ADM	 = ∠ACB	 (laxr dks.k)
⇒	 ∠ADM	 = 90°	

[·.· ∠ACB = 90° (fn;k gS)]
ijUrq   ∠ADM + ∠CDM = 180°

(jSf[kd dks.k ;qXe)
∴	 90° + ∠CDM	 = 180°
	 ∠CDM	 = 180° – 90°
⇒ 	 ∠CDM	 = 90°
bl izdkj]	 ∠ADM	 = ∠CDM = 90°	 ...(ii)
⇒	 MD	 ⊥ AC.	 bfr fl¼e~A
(iii) ∆AMD vkSj ∆CMD esa]
	 AD	 = CD	 [lehdj.k (i) ls]
	 ∠ADM	 = ∠CDM	 [lehdj.k (ii) ls]
vkSj	 MD	 = MD	 [mHk;fu"B]
	 ∆AMD	 ≅ ∆CMD	 (SAS fu;e)
⇒ 	 ∴ MA	 = MC

lkFk gh] MA =
 

1

2
AB, pw¡fd M Hkqtk AC dk 

 
e/;&fcUnq gSA

∴          CM = MA =
 

1
2

AB.	 bfr fl¼e~A

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. fn; x;s x;s fp= esa ∠GDE + ∠DEF = 180º, 

bl fLFkfr esa dkSu&lh js[kk,¡ lekUrj gksaxh \
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gy % fp= esa] js[kk[k.M DE ,d fr;Zd js[kk gS tks js[kk 
GD vkSj FE dks feyrh gSA fn;k x;k gS % ∠GDE + ∠DEF 
= 180° ;g ^ozGekxr vUr% dks.kksa* dk ;ksx gSA ge tkurs gSa 
fd ;fn nks js[kkvksa dks ,d fr;Zd js[kk dkVs vkSj ,d gh vksj 
ds vUr% dks.kksa dk ;ksx 180° gks] rks os js[kk,¡ lekUrj gksrh gSaA 
vr% GD lekUrj gS FE ds (GD || FE)A

iz'u 2. ;fn ,d vk;r dh vklUu Hkqtk,¡ leku gksa 
rks vkÏfr D;k dgykrh gS\

gy % oxZ
iz'u 3. vk;r] lekUrj prqHkqZt] oxZ] leprqHkqZt] 

leyEc prqHkqZt esa ls fdlesa ßfod.kZ mu dks.kksa ds v¼Zd 
gksrs gSa ftuesa ls gksdj os xqtjrs gSa \Þ muds uke fyf[k,A

gy % (1) oxZ	 (2)	leprqHkqZt
iz'u 4. fdlh vk;r ABCD ds fod.kZ ijLij fcUnq O 

ij çfrPNsfnr djrs gSaA ;fn ∠BOC = 40º gks rks ∠OAD 
dk eku Kkr dhft,A

gy % ∠AOD vkSj ∠BOC 'kh"kkZfHkeq[k dks.k gSaA
\ 	 ∠AOD 	= ∠BOC = 40°
DAOD ,d lef}ckgq f=Hkqt gS] ftlesa leku  

Hkqtkvksa ds lkeus ds dks.k cjkcj gksaxs %
	 ∠OAD 	= ∠ODA
DAOD esa]
	 ∠OAD + ∠ODA + ∠AOD 	= 180°
⇒ 	 ∠OAD + ∠OAD + 40° 	= 180°
⇒ 	 2∠OAD 	= 140°

⇒ 	 ∠OAD 	=
 
140

2

°

 
= 70°

iz'u 5. lekUrj prqHkqZt ABCD esa ;fn ∠D = 115º 
gks rks ∠A rFkk ∠B Kkr dhft,A

gy % fn;k gS % lekUrj prqHkqZt ABCD,
	 ∠B 	= ∠D,  ∠D = 115°
lekUrj prqHkqZt ds fdUgha nks vkl= dks.kksa dk ;ksx 180° 

gksrk gSA
⇒ 	 ∠A + ∠D 	= 180°
⇒ 	 ∠A + 115° 	= 180°
⇒ 	 ∠A 	= 180° – 115°
⇒ 	 ∠A 	= 65°.
iz'u 6. layXu vkÏfr ds vuqlkj DABC esa ∠A, ∠B 

rFkk ∠C dk eku Kkr dhft,A

gy % DABC esa] 
	 2a + 3a + 5a 	= 180°
⇒ 	 10a 	= 180°
⇒ 	 a 	= 18°
rc 2a = 36°, 3a = 54° vkSj 5a = 90°A
iz'u 7. ;fn lekUrj prqHkqZt dk ,d dks.k lcls NksVs 

dks.k ds nqxqus ls 24º de gks] rks lekUrj prqHkqZt ds lHkh 
dks.k Kkr dhft,A

gy % ekuk lekUrj prqHkqZt dk lcls NksVk dks.k = x°
iz'ukuqlkj] nwljk vklUu dks.k (tks cM+k gS) = (2x – 24)°
lekUrj prqHkqZt ds fdUgha nks vklUu dks.kksa dk ;ksx 180° 

gksrk gSA
⇒ 	 x° + (2x° – 24°) 	= 180°
gy djus ij]
⇒ 	 x° 	= 68°
vr% (1) igyk dks.k (lcls NksVk) = 68°
(2) nwljk dks.k = 2(68°) – 24° = 136° – 24° = 112°
ge tkurs gSa fd lekUrj prqHkqZt ds lEeq[k dks.k cjkcj 

gksrs gSaA vr% pkjksa dks.k ozGe'k% 68°, 112°, 68º, 112° gksaxsA
iz'u 8. lekUrj prqHkqZtkdkj vkÏfr esa ∠DAB = 75º  

vkSj ∠DBC = 60º gS] rks ∠CDB vkSj ∠ADB dk eku 
Kkr dhft,A

gy % ∠ADB ds fy,] pw¡fd AD || BC gS vkSj BD ,d 
fr;Zd js[kk gSA vr% ,dkarj vUr% dks.k cjkcj gksaxsA

	 ∠ADB 	= ∠DBC 
⇒ 	 ∠ADB 	= 60°
∠CDB ds fy,] pw¡fd AB || DC gS vkSj BD ,d fr;Zd 

js[kk gS] rks ∠CDB = ∠ABD gksxkA
lekUrj prqHkqZt ds lEeq[k dks.k cjkcj gksrs gSa] blfy,
	 ∠C 	= ∠A = 75°	
vc DBCD esa dks.k ;ksx xq.k ls]
	 ∠CDB + ∠C + ∠DBC 	= 180°
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⇒ 	 ∠CDB + 75° + 60°	= 180°
⇒ 	 ∠CDB + 135°	= 180°
⇒ 	 ∠CDB	= 180° – 135°
⇒ 	 ∠CDB 	= 45°
vr% ∠CDB = 45° rFkk ∠ADB = 60°.
iz'u 9. vk;r dh fo'ks"krk,¡ fyf[k,A

gy % vk;r izR;sd dks.k ledks.k (90°) gksrk gSA
bldh lEeq[k Hkqtk,¡ leku vkSj lekUrj gksrh gSaA 
fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSaA
iz'u 10. leprqHkqZt ds xq.k fyf[k,A

gy % leprqHkqZt dh lHkh Hkqtk,¡ cjkcj gksrh g®A 
blds lEeq[k dks.k cjkcj gksrs gSa rFkk fod.kZ ijLij 

ledks.k 90° ij lef}Hkkftr djrs gSaA
	 AC	^ BD
fod.kZ 'kh"kZ dks.kksa dks Hkh lef}Hkkftr djrs gSaA
iz'u 11. lyXu fp= esa] P, Q, R ozGe'k% Hkqtkvksa  

AB, BC rFkk AC osG eè; fcUnq gSA ;fn PQ = 2.5 lseh] 
QR = 3·0 lseh rFkk PR = 3.5 lseh gS] rks AB, BC rFkk 
AC dh x.kuk djksA

ladsr % f=Hkqt dh fdUgha nks Hkqtkvksa ds e/; fcUnqvksa 
dks feykus okyk js[kk[kaM] rhljh Hkqtk ds lekUrj vkSj mldk 
vk/kk gksrk gSA

(1) AC ds fy, % P vkSj Q ozGe'k% AB vkSj BC ds 
e/; fcanq gSaA

\     PQ =
 
1

2
AC 

 
⇒
  
2.5 = 1

2
AC

	 AC 	= 2 × 2.5 = 5.0 lsehA
(2) AB ds fy, % Q vkSj R ozGe'k% BC vkSj AC ds 

e/; fcanq gSaA 

\     QR =
 
1

2
AB ⇒

 
3.0 =

 
1

2
AB

	 AB 	= 2 × 3.0 = 6.0 lsehA
(3) BC ds fy, % P vkSj R ozGe'k% AB vkSj AC ds 

e/; fcanq gSaA 

\ 	    PR =
 
1

2
BC

  
⇒
  
3.5 =

 
1

2
BC

	 BC 	= 2 × 3.5 = 7.0 lseh
AB = 6 lseh] BC = 7 lseh] AC = 5 lseh

iz'u 12. leprqHkqZt ABCD esa] K Hkqtk CD dk e/; 
fcUnq gSA DM dks Hkqtk BK osG lekUrj [khapk x;k gS tks 
CB dks vkxs c<+kus ij M ij feyrh gS vkSj AB dks L ij 
izfrPNsn djrh gSA fl¼ djksA

	(i) AD = 1
2

CM             (ii) DM = 2BK.

ladsr % DCKB rFkk DCMD esa]
	 ∠CBK 	= ∠CMD 
� (laxr dks.k] BK || DM, CB fr;Zd js[kk)
	 ∠CKB 	= ∠CDM
� (laxr dks.k] BK || DM, CD fr;Zd js[kk)
\ 	 ∠CKB 	~ ∠CMD � (AA le:irk)
le:irk ls]

	

CK

CD  	
=

 

CB

CM  
rFkk

 

CK

CD  
=

 

KB

DM

	 CK 	=
 
1

2
CD,

	 CB 	= CD � (leprqHkqZt)

⇒
 	

1

2  	
=

 

CD

CM  
⇒ 	 CM 	= 2CD
ijarq 	 CD 	= AD ⇒ CM = 2AD

⇒ 	 AD 	=
 
1

2
CM

lkFk gh]

	
1

2  	
=

 
KB

DM  
⇒ 	 DM 	= 2KB
⇒ 	 DM 	= 2BK

vr% AD =
 
1

2
CM rFkk DM = 2BK.
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iz'u 13. ABCD esa ,d lekUrj prqHkqZt gSA P vkSj Q 
Øe'k% lEeq[k&Hkqtkvksa AB vkSj CD rFkk R vkSj S ozGe'k% 
lEeq[k Hkqtkvksa BC rFkk AD ds e/;&fcUnq gSaA fl¼ dhft, 
fd PRQS ,d lekUrj prqHkqZt gSA

gy % fn;k gS % lekUrj prqHkqZt ABCD, P vkSj Q ozGe'k% 
lEeq[k Hkqtkvksa AB vkSj CD ds e/;fcanq gSaA

PR vkSj QS js[kk[ka.M gSa tSls vkÏfr esa fn[kk;k x;k gSA
fl¼ djuk gS % PQRS ,d lekUrj prqHkqZt gSA
(1) lekUrj prqHkqZt ABCD esa] AB || CD vkSj  

AB = CD A

P, AB dk e/;fcanq gS ⇒ AP = PB =
 

AB

2

Q, CD dk e/;fcanq gS ⇒ CQ = QD =
 
CD

2

\ 	 AP 	= CQ � (D;ksafd AB = CD)
(2) AP vkSj CQ leku vkSj lekUrj gSa (AB || CD) ⇒ 

APCQ ,d lekUrj prqHkqZt gS (;fn ,d prqHkqZt dh ,d 
tksM+h lEeq[k Hkqtk,¡ cjkcj vkSj lekUrj gksa] rks og lekUrj 
prqHkqZt gksrk gS)A

\ 	 AQ 	|| PC � ...(i)
(3) blh izdkj] PB = DQ vkSj PB || DQ ⇒ PBQD 

,d lekUrj prqHkqZt gSA
\ 	 PD 	|| QB � ...(ii)
(4) prqHkqZt PRQS esa] Hkqtk PQ mHk;fu"B gSA
(i) vkSj (ii) ls] AQ || PC vkSj PD || QB ⇒ prqHkqZt 

PRQS dh lEeq[k Hkqtk,¡ lekUrj gSaA
(5) vr% PRQS ,d lekUrj prqHkqZt gSA
PQRS ,d lekUrj prqHkqZt gSA
iz'u 14. layXu fp= esa ABCD ,d oxZ gS ftlesa] P, 

Q, R ozGe'k% Hkqtkvksa AB, BC, CD osG e/; fcUnq gS] rks 
fl¼ djks fd

(i) 	∠PQR = 90º

(ii) 	�;fn P ls xqtjus okyh js[kk QR osG lekUrj Hkqtk  
AD dks lef}Hkkftr djrh gSA

gy % fn;k gS % oxZ ABCD esa P, Q, R ozGe'k% Hkqtkvksa 
AB, BC, CD ds e/;fcanq gSaA 

P ls QR ds lekUrj js[kk [khaph xbZ gS tks AD dks S 
ij dkVrh gSA

fl¼ djuk gS % (i) ∠PQR = 90°
(ii) S, AD dk e/;fcanq gSA
(i) ∠PQR = 90°
(1) eku yhft, oxZ dh Hkqtk = 2a (e/;fcanq lqfo/kk 

ds fy,)
⇒ 	 AB	= BC = CD = DA = 2a
(2) e/;fcanq % P, AB dk e/; ⇒ AP = PB = a
Q, BC dk e/; ⇒ BQ = QC = a
R, CD dk e/; ⇒ CR = RD = a
(3) DPBQ esa %
	 PB 	= BQ = a
	 ∠PBQ 	= 90° � (oxZ dk dks.k)
⇒ DPBQ lef}ckgq ledks.k f=Hkqt gS
⇒ 	 ∠BPQ 	= ∠BQP = 45° � ...(i)
(4) DQCR esa %
	 QC 	= CR = a 
	 ∠QCR 	= 90° � (oxZ dk dks.k)
⇒ ∠QCR lef}ckgq ledks.k f=Hkqt gS
⇒ 	 ∠CQR 	= ∠CRQ = 45° � ...(ii)
(5) fcanq Q ij dks.k % 
fdj.k QP, QB ls 45° dk dks.k cukrh gS (lehdj.k i ls)
fdj.k QR, QC ls 45° dk dks.k cukrh gS (lehdj.k 

ii ls)
QB vkSj QC ,d gh js[kk BC ij gSa (B, Q, C lajs[k)
⇒ QP vkSj QR ds chp dk dks.k = 45° + 45° = 90°
\ 	                                ∠PQR = 90°
(ii) S, AD dk e/;fcanq gS
(1) DBCD esa] Q, BC dk e/;] R, CD dk e/;
\ e/;fcanq izes; ls] 
	 QR 	|| BD� ...(iii)
(2) fn;k gS] 	 PS 	|| QR � ...(iv)
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(iii) vkSj (iv) ls] 
	 PS 	|| QR || BD
(3) DABD esa]
P, AB dk e/;fcanq gSA
	 PS 	|| BD � (mi;qZDr)
\ fdlh f=Hkqt esa] ;fn ,d js[kk ,d Hkqtk ds e/;fcanq 

ls gksdj nwljh Hkqtk ds lekUrj tk,] rks og rhljh Hkqtk dks 
mlds e/;fcanq ij dkVrh gSA

⇒ S, AD dk e/;fcanq gSA
(4) vr% S, AD dk e/;fcanq gS vkSj PS || QR

bfr fl¼e~A

iz'u 15. fn;s x;s fp= esa ABCD rFkk PQRD vk;r 

gSA AC vk;r ABCD dk fod.kZ gSA ;fn Q, AC dk e/; 

fcUnq gSA fl¼ djks fd

(i)  R, CD dk e/; fcUnq gSA	 (ii) AC = 2PR

gy % fn;k gS % vk;r ABCD vkSj vk;r PQRD

AC, ABCD dk fod.kZ gSA 

Q, AC dk e/;fcanq gSA

fl¼ djuk gS % (i) R, CD dk e/;fcanq gSA
(ii) AC = 2PR

(i) R, CD dk e/;fcanq

(1) pw¡fd ABCD ,d vk;r gS %
	 AD 	|| BC, AB || DC

fod.kZ AC vkSj BD cjkcj gSa vkSj ,d&nwljs dks  
lef}Hkkftr djrs gSaA

(2) Q, AC dk e/;fcanq gS (fn;k gS)

⇒ vk;r esa fod.kks± ds e/;fcanq leku gksrs gSa] vr% Q 
Hkh BD dk e/;fcanq gSA

(3) vk;r PQRD esa]
P vkSj Q fn, gSa] R vkSj D vk;r ds 'kh"kZ g®A
pw¡fd PQRD vk;r gS] blds fod.kZ PR vkSj QD cjkcj 

gSa vkSj ,d&nwljs dks lef}Hkkftr djrs gSaA
(4) Q, BD dk e/;fcanq gS vkSj Q vk;r PQRD dk ,d 

'kh"kZ gS] rks Q ls D rd ,d Hkqtk gSA
(5) vk;r PQRD esa] Hkqtk,¡ PQ || DR vkSj QR || PD 

(vk;r dh lEeq[k Hkqtk,¡)
(6) vc] D vkSj C, ABCD esa lyaxz 'kh"kZ g®A
R, PQRD esa D ds lkeus okyk 'kh"kZ gSA
(7) pw¡fd Q, AC dk e/;fcanq gSA
PQ || AD (vk;r PQRD vkSj ABCD dh lekUrj 

Hkqtk,¡)
⇒ P, AB dk e/;fcanq gks ldrk gSA

(8) ijarq ;fn P, AB dk e/; gS vkSj PQ || AD, rks  
Q, BD dk e/; gksxkµtks lR; gSA

(9) vc] R ds fy,] pw¡fd PQRD vk;r gS] DR = PQ 
vkSj DR || PQA

vkSj PQ, AB dk vk/kk gS ;fn P e/;fcanq gSA

(10) DDCR esa]

;fn DR || AB vkSj AB = DC (vk;r)] rFkk DR = AB

2
,
  

rks R, DC dk e/;fcanq gksxkA � bfr fl¼e~A
(ii) AC = 2PR
(1) pw¡fd R, CD dk e/;fcanq gS vkSj P, AB dk e/;fcanq gS 

(fp=kuqlkj)] rks PR, AD vkSj BC ds lekUrj gS (vk;r esa)A

(2) DACD esa]

R, CD dk e/;fcanq

Q, AC dk e/;fcanq

\ e/;fcanq izes; ls] RQ || AD vkSj RQ =
 
ΑD

2

(3) vc PQRD vk;r gS ⇒ PR = QD (fod.kZ cjkcj)

vkSj Q, BD dk e/;fcanq gS ⇒ QD =
 

BD

2

(4) 	 vk;r esa AC 	= BD

⇒ 	 QD 	=
 

AC

2

(5) ijarq 	 QD 	= PR

⇒ 	 PR 	=
 

AC

2

⇒ 	 AC 	= 2PR� bfr fl¼e~A
iz'u 16. fl¼ djks fd fdlh vk;r ds fod.kZ leku 

yEckbZ ds gksrs gSaA
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ladsr % DABC vkSj DDCB esa]
	 AB 	= DC � (vk;r dh lEeq[k Hkqtk,¡)
	 BC 	= BC � (mHk;fu"B Hkqtk)
	 ∠ABC 	= ∠DCB = 90°
� (vk;r dk izR;sd dks.k)
\ Hkqtk&dks.k&Hkqtk (SAS) lok±xlerk ds fu;e ls 
	 DABC 	@ DDCB
lok±xle f=Hkqtksa dh laxr Hkqtk,¡ cjkcj gksrh gSaA 
⇒ 	 AC 	= BD
vr% vk;r ds fod.kZ leku yackbZ ds gksrs gSaA

bfr fl¼e~A
iz'u 17. fn, x, fp= esa] ABCD ,d lekUrj prqHkqZt 

gSA AP vkSj CQ Øe'k% ∠A vkSj ∠C ds lef}Hkktd gSaA 
fl¼ dhft, fd APCQ ,d lekUrj prqHkqZt gSA

ladsr % pj.k 1. ekuk ABCD ,d lekUrj prqHkqZt gSA 
AP, ∠DAB dk lef}Hkktd gS tks DC dks P ij dkVrk gSA 
CQ, ∠BCD dk lef}Hkktd gS tks AB dks Q ij dkVrk gSA

pj.k 2. pw¡fd ABCD lekUrj prqHkqZt gS %
	 AB 	|| DC vkSj AD || BC

      	∠DAB  = ∠BCD �(lEeq[k dks.k cjkcj gksrs gSa)
pj.k 3. lef}Hkktd }kjk cus dks.k %
ekuk ∠DAB = 2x vkSj ∠BCD = 2y
lef}Hkktd AP ⇒ ∠DAP = ∠PAB = x
lef}Hkktd CQ ⇒ ∠BCQ ⇒ ∠QCD = y
pj.k 4. pw¡fd AB || DC vkSj AC fr;Zd js[kk gS %

	 ∠BAC 	= ∠ACD � (,dkUrj dks.k)

ysfdu 	 ∠BAC 	= x�  (AP lef}Hkktd)

vkSj 	 ∠ACD 	= y � (CQ lef}Hkktd)
\ 	 x 	= y
pj.k 5.  ∠PAC 	= x vkSj ∠ACQ = y
pw¡fd 	 x 	= y ⇒ ∠PAC = ∠ACQ
;s ,dkUrj dks.k gSa tc AC fr;Zd js[kk gS AP vkSj CQ 

ds fy, 
\ 	 AP 	|| CQ � ...(i)
pj.k 6. pw¡fd 	AB || DC� (lekUrj prqHkqZt)

vkSj AQ, AB dk Hkkx gS rFkk PC, DC dk Hkkx gSA
\ 	 AQ 	|| PC � ...(ii)
vr% prqHkqZt APCQ esa]

	 AP 	|| CQ � [(i) ls]
	 AQ 	|| PC � [(ii) ls]
⇒ nksuksa ;qXe lEeq[k Hkqtk,¡ lekUrj gSaA

vr% APCQ ,d lekUrj prqHkqZt gSA� bfr fl¼e~A

q q 



iz'ukoyh 9·1

1. ;kn dhft, fd nks o`Ùk lok±xle gksrs gSa] ;fn 
mudh f=T;k,¡ cjkcj gksaA fl¼ dhft, fd lok±xle o`Ùkksa 
dh cjkcj thok,¡ muosG osGUæksa ij cjkcj dks.k vUrfjr 
djrh gSaA

gy % fn;k gS % o`Ùk C (O, r) ≅ o`Ùk C'(O' r) esa thok 
AB = CD }kjk dsUæ ij vUrfjr dks.k Øe'k% AOB rFkk 
CO'D gSaA

A B

O

C D

O´

 

fl¼ djuk gS % ∠AOB = ∠CO′D.
jpuk % fcUnqvksa OA, OB, O′C rFkk O′D dks feyk;kA
miifÙk % ∆AOB rFkk ∆CO′D esa]
	 AB	 = CD	 (fn;k gS)
	 OA	 = O′C  	 (lok±xle o`Ùkksa dh f=T;k,¡)
	 OB	 = O′D	 (lok±xle o`Ùkksa dh f=T;k,¡)
∴	 ∆AOB	 ≅ ∆CO′D	  (SSS fu;e ls)
vr%	 ∠AOB	 = ∠CO′D.	 bfr fl¼e~A
2. fl¼ dhft, fd ;fn lok±xle o`Ùkksa dh thok,¡ 

muosG osGUæksa ls cjkcj dks.k vUrfjr djsa] rks thok,¡ cjkcj 
gksrh gSaA

gy % fn;k gS % o`Ùk C (O, r) ≅ o`Ùk C'(O' r) esa thok 
AB = CD }kjk dsUæ ij vUrfjr ∠AOB = ∠CO'D gSA

A B

O

C D

O´

fl¼ djuk gS %  thok AB = thok CD.

miifÙk % ∆AOB o ∆CO′D esa]
	 OA	 = O′C	

(lok±xle o`Ùkksa dh f=T;k,¡)
	 OB	 = O′D

(lok±xle o`Ùkksa dh f=T;k,¡)
	 ∠AOB	 = ∠CO′D	  (fn;k gS)
∴	 ∆AOB	 ≅ ∆CO′D	 (SAS fu;e ls)
∴	 AB	 = CD	  bfr fl¼e~A

iz'ukoyh 9·2

1. 5 lseh vkSj 3 lseh f=T;k okys nks o`Ùk nks fcUnqvksa 
ij izfrPNsfnr djrs gSa rFkk muosG osGUæksa osG chp dh nwjh 4 
lseh gSA mHk;fu"B thok dh yEckbZ Kkr dhft,A

gy % O rFkk O′ osGUnzksa okys o`Ùkksa dh f=T;k,¡ OA rFkk 
O′A Øe'k% 5 lseh o 3 lseh gSaA OO′ = 4 lseh gSA

∆OAO' esa ikbFkkxksjl çes; ls] 
	 (OA)2	 = (O' A)2 + (OO')2

	 52	 = 32 + 42

	 25	 = 9 + 16 = 25
vr% ∆OAQ' ledks.k f=Hkqt gS] ftlesa lcls cM+h 

Hkqtk OA d.kZ gS] rc ∠AO'O  ledks.k gSA
∴ fcUnq P vkSj dsUæ O' lEikrh gksaxs 
vr% 	 AP	 = AO' = 3 lseh
∴ thok dh yEckbZ = 2 × AP
		  = 2 × 3 = 6   lseh      mÙkj
2. ;fn ,d o`Ùk dh nks leku thok,¡ o`Ùk osG vUnj 

izfrPNsfnr djsa] rks fl¼ dhft, fd ,d thok osG nksuksa 
[k.M nwljh thok osG laxr [k.Mksa osG cjkcj gSaA

o`Ùk9
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gy % fn;k gS % o`Ùk C (O, r) esa thok AB = thok CD 
tks ,d&nwljs dks fcUnq O ij çfrPNsfnr djrh gSaA

A

B

C

D

OP

N

M

fl¼ djuk gS % 
(i)  CP = AP
 (ii) PB = PD.

jpuk % OM ̂  AB, ON ̂  CD [khapsA OP dks feyk;kA

miifÙk %	 AM	 = MB =
 

1

2
AB

rFkk	 CN	 = ND =
 

1

2
CD

[osGUnz ls [khapk x;k yEc thok dks lef}Hkkftr djrk 
gS]

	 AM	 = CN
	                  MB 	= ND	 …(1)

[·.· AB = CD (fn;k gS)]
DOMP rFkk DONP esa]  OM = ON

[,d o`Ùk dh leku thok,¡ osGUnz ls leku nwjh ij 
fLFkr gksrh gSaA]

	 ∠OMP	 = ∠ONP	 [izR;sd 90°]
	 OP	 = OP	 [mHk;fu"B]
∴	 ∆OMP	 @ ∆ONP	 (RHS fu;e ls)
vr%	 MP	 = PN	 ...(2)	

	          lehdj.k (1) esa (2) tksM+us ij]
	 MB + MP	 = ND + PN 
;k 	 BP	 = PD	 ...(2)
lehdj.k (1) esa ls (2) dks ?kVkus ij]
	 AM – MP	 = CN – PN 
	 AP	 = CP	 ...(1)
vr% (i)   AP = CP vkSj (ii) PB = PD.	

bfr fl¼e~A
3. ;fn ,d o`Ùk dh nks leku thok,¡ o`Ùk osG vUnj 

izfrPNsfnr djsa] rks fl¼ dhft, fd izfrPNsfnr fcUnq dks 
osGUæ ls feykus okyh js[kk thokvksa ls cjkcj dks.k cukrh gSaA

gy % fn;k gS % o`Ùk C (O, r) esa thok AB = thok CD 
tks ijLij P fcUnq ij çfrPNsfnr djrh gSaA

A

B C

D

EF

O

P

fl¼ djuk gS % 
∠OPE = ∠OPF.
jpuk % OE ^ AB rFkk OF ^ CD [khaps vkSj OP 

dks feyk;kA

miifÙk % DOEP rFkk DOFP esa]
	 ∠OEP	 = ∠OFP	 [izR;sd 90°]
	 OP	 = OP	 [mHk;fu"B]
	 OE	 = OF

[,d o`Ùk dh leku thok,¡ osGUnz ls leku nwjh ij 
fLFkr gksrh gSa]

\	 DOEP	 @ DOFP	 (RHS fu;e ls)
vr%	 ∠OPE	 = ∠OPF	 bfr fl¼e~A
4. ;fn ,d js[kk nks laosGUæh o`Ùkksa (,d gh osGUæ okys 

o`Ùkksa) dks] ftudk osGUæ O gS] A, B, C vkSj D ij izfrPNsfnr 
djs] rks fl¼ dhft, AB = CD (nsf[k, vkÏfr)A

A
B

C
D

O

gy % OM ^ AD [k°pkA
BC NksVs o`Ùk dh thok gS rFkk OM ^ BC
	 BM	 = CM	 …(1)
AD cM+s o`Ùk dh thok gS rFkk OM ^ AD
	 AM	 = DM	 …(2)

A B C D

O

M
l
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(... o`Ùk ds dsUæ ls thok ij Mkyk x;k yEc thok dks 
lekf}Hkkftr djrk gS)

lehdj.k (2) esa ls (1) dks ?kVkus ij]
	 AM – BM	 = DM – CM
∴	 AB	 = CD.	 bfr fl¼e~A
5. ,d ikoZG esa cus 5 ehVj f=T;k okys o`Ùk ij [kM+h 

rhu yM+fd;k¡ js'kek] lyek ,oa eunhi [ksy jgh gSaA js'kek 
,d xsan dks lyek osG ikl] lyek eunhi osG ikl rFkk 
eunhi js'kek osG ikl isaGdrh gSA ;fn js'kek rFkk lyek 
osG chp vkSj lyek rFkk eunhi osG chp  izR;sd dh nwjh  
6 ehVj gks] rks js'kek vkSj eunhi osG chp dh nwjh D;k gS \

gy % fn;k gS % ikoZG esa 5 ehVj f=T;k dk ,d o`Ùk gS 
ftldk osGUnz O gSA rhu yM+fd;k¡ js'kek] lyek vkSj eunhi 
o`Ùk ij Øe'k% A, B o C LFkkuksa ij [kM+h gSaA js'kek vkSj lyek 
osG chp dh nwjh AB = 6 ehVj rFkk lyek vkSj eunhi osG chp 
nwjh BC = 6 ehVj gSA

Kkr djuk gS % js'kek vkSj eunhi osG chp dh nwjh 
			   = AC.
x.kuk % f=T;k,¡ OA vkSj OB [khapha vkSj ekuk f=T;k 

OB, AC dks fcUnq P ij dkVrh gSA

DOAB esa] OA = 5 ehVj (f=T;k)] OB = 5 ehVj 
(f=T;k) rFkk AB = 6 ehVjA

ekuk OP = x, rc BP = (5 – x) 
∆ABP esa] 	 ∠P	 = 90°
∴ 	 AP2	 = AB2 – BP2 = (6)2 – (5 – x)2

		  = 36 – (25 – 10x + x2)
	 AP2	 = 11 + 10x – x2 	 ...(1) 
iqu% ∆APO esa] 
	 AP2	 = AO2 – OP2

	 AP2	 = 52 – x2 = 25 – x2	 ...(2) 
leh- (1) rFkk (2) ls]
	 11 + 10x – x2	 = 25 – x2

;k 	 10x	 = 14

	
x	 =

 

14

10

7

5
=

x dk eku lehdj.k (2) esa j[kus ij]

	 AP2	 = 25 –
 

7

5
25

49

25

2





= −

		
=

 

625 49

25

576

25

− =

	 AP	 =
 

576

25

24

5
4 8= = .

 
lseh

	 AP	 =
 

1

2
2AC AC AP⇒ =

\	 AC	 = 2 × 4.8 
		  = 9.6 ehVjA

vr% js'kek vkSj eunhi osG chp dh nwjh 9.6 ehVj gSA	
		�   mÙkj

6. 20 ehVj f=T;k dk ,d xksy ikoZG (o`Ùkkdkj) ,d 
dkWyksuh esa fLFkr gSA rhu yM+osG vaoqGj] lS¸;n rFkk MsfoM 
bldh ifjlhek ij cjkcj nwjh ij cSBs gSa vkSj izR;sd osG gkFk 
esa ,d f[kykSuk VsyhQksu vkil esa ckr djus osG fy, gSA 
izR;sd Qksu dh Mksjh dh yEckbZ Kkr dhft,A

 
gy % fn;k gS % O osGUnz okyk ,d o`Ùkkdkj ikoZG ftldh 

f=T;k OA = OB = 20 ehVj gSA o`Ùk dh ifjfèk ij rhu yM+osG 
,d&nwljs ls cjkcj nwjh ij A, B o C LFkkuksa ij cSBs gSaA vr% 
AB = BC = CA.

Kkr djuk gS % Mksjh dh yEckbZ AB.
jpuk % AM ⊥ BC [k°pk rFkk BO dks feyk;kA

x.kuk % pw¡fd ∆ABC ,d leckgq f=Hkqt gSA

ekuk bldh çR;sd Hkqtk = x 
∴	 Å¡pkbZ AM	 = 3x

vc	 OM	 = AM – OA 

		  = ( )3 20x −  ehVj
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ledks.k DOBM esa]
	 OB2	 = BM2 + OM2

⇒	 202	 = x x2 23 20+ −( )

⇒	 400	 = x x x2 23 40 3 400+ − +

⇒ 4 40 32x x−  = 0

⇒	 4 10 3x x( )− 	= 0

;k rks	 x	 = 0,	 (vlaHko)

;k	 x −10 3 	 = 0

⇒	 x	 = 10 3

vc	 BC	 = 2BM = 2x = 20 3  ehVj

vr% izR;sd Qksu dh Mksjh dh yEckbZ = 20 3  
ehVjA	 		  mÙkj

iz'ukoyh 9·3

1. vkÏfr esa] osGUæ O okys o`Ùk ij rhu fcUnq A, B 
vkSj C bl izdkj gSa fd ∠BOC = 30° rFkk ∠AOB = 60° 
gSaA ;fn pki ABC osG vfrfjDr o`Ùk ij D ,d fcUnq gS] rks 
∠ADC Kkr dhft,A

A

B

C

O

30°60°

D

gy % ·.· ,d o`Ùk osG osGUnz ij pki ABC, ∠AOC = 
∠AOB + ∠BOC = 60° + 30° = 90º rFkk ∠ADC o`Ùk osG 
cps gq, Hkkx osG ,d fcUnq ij curk gSA

∴	 ∠ADC	 =
 

1

2
(∠AOC) 

		
=

 

1

2
 × 90° = 45°.	 mÙkj

2. fdlh o`Ùk dh ,d thok o`Ùk dh f=T;k osG cjkcj 
gSA thok }kjk y?kq pki osG fdlh fcUnq ij varfjr dks.k 
Kkr dhft, rFkk nh?kZ pki osG fdlh fcUnq ij Hkh varfjr 
dks.k Kkr dhft,A

gy % ekuk PQ ,d thok gSA OP rFkk OQ dks feyk;kA

A

B

P Q

O

fn;k gS %  PQ = OP = OQ    � [·.· thok = f=T;k]
∆OPQ ,d leckgq f=Hkqt gSA
∴  ∠POQ = 60° 
·.· pki PAQ o`Ùk osG osGUnz ij varfjr (o`gr~) 
  ∠POQ = 360° – 60°
	  = 300°
∴ ∠PBQ o`Ùk osG  

	        y?kq pki ij cuk dks.k

	
∠PBQ	 =

 

1

2  
× nh?kZ ∠POQ	

		
=

 

1

2  
× 300° = 150°

blh izdkj] nh?kZ pki ij cuk dks.k

	∠PAQ =
 

1

2
y?kq (∠POQ) =

 

1

2
 × 60° = 30°.

∴ thok }kjk y?kq pki ij cuk;k x;k dks.k 150° rFkk 
nh?kZ pki ij cuk;k x;k dks.k 30° gSA	 mÙkj

3. vkÏfr esa] ∠PQR = 100° gS] tgk¡ P, Q rFkk 
R; osGUæ O okys ,d o`Ùk ij fLFkr fcUnq gSaA ∠OPR Kkr 
dhft,A

P

Q

O

100°
R

gy % pki PR�  }kjk dsUæ ij vUrfjr dks.k POR rFkk 

'ks"kHkkx ij varfjr ∠PQR
∴  	       o`gr~ ∠POR = 2∠PQR
⇒	      o`gr~ ∠POR = 2 × 100° = 200°

	 y?kq ∠POR	 = 360° – 200° = 160°
∆OPR esa]	 OP	 = OR	 [,d gh o`Ùk dh f=T;k,¡]
⇒	 ∠OPR	 = ∠ORP = xº (ekuk) 

(leku Hkqtkvksa ds lEeq[k dks.k)
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∆OPR esa]
       ∠POR + ∠OPR + ∠ORP = 180º
⇒                     160º + xº + xº = 180º
⇒                2xº = 180º – 160º = 20º

∴                            xº =
 

200

2
 = 100º 

vr%	                      ∠OPR = 100°.	 mÙkj
4. vkÏfr esa] ∠ABC = 69° vkSj ∠ACB = 31° gksa] 

rks ∠BDC Kkr dhft,A

A

B C

D

69° 31°

gy % ∆ABC esa]
	 ∠BAC + ∠ABC + ∠BCA	 = 180°
⇒	 ∠BAC + 69° + 31°	 = 180°
⇒	                    ∠BAC + 100° = 180°
∴	 ∠BAC	 = 180° – 100° = 80°
·.· ,d gh o`Ùk[k.M esa dks.k cjkcj gksrs gSaA
∴	 ∠BDC	 = ∠BAC = 80°.   	 mÙkj
5. vkÏfr esa] ,d o`Ùk ij A, B, C vkSj D pkj fcUnq 

gSaA AC vkSj BD ,d fcUnq E ij bl izdkj izfrPNsn djrs 
gSa fd ∠BEC = 130° rFkk ∠ECD = 20° gSaA ∠BAC Kkr 
dhft,A

A

B C

D

E

130°

2
0
°

gy %   ∠CED + ∠CEB = 180°	[jSf[kd ;qXe]
⇒         ∠CED + 130° = 180°
∴ 	                     ∠CED = 180° – 130° = 50°
∆ECD esa]
	 ∠EDC + ∠CED + ∠ECD	 = 180°
⇒	 ∠EDC + 50° + 20°	 = 180°
⇒	 ∠EDC = 180° – 50° – 20°	
∴	 ∠EDC	 = 110°
·.· ,d gh o`Ùk[k.M osG dks.k leku gksrs gSaA
∴	 ∠BAC = ∠BDC	 = 110°.	 mÙkj

6. ABCD ,d pØh; prqHkqZt gS] ftlosG fod.kZ 
,d fcUnq E ij izfrPNsn djrs gSaA ;fn ∠DBC = 70° vkSj 
∠BAC = 30° gksa] rks ∠BCD Kkr dhft,A iqu% ;fn AB 
= BC gks] rks ∠ECD Kkr dhft,A

gy % ∠BDC = ∠BAC	  [,d gh o`Ùk[k.M osG dks.k]
⇒	 ∠BDC	 = 30°	

[·.· ∠BAC = 30° (fn;k gS)]

A

B

C
D

E

30°

70°

∆BCD esa]
	∠BDC + ∠DBC + ∠BCD = 180°,
⇒	 30° + 70° + ∠BCD	 = 180°
∴	 ∠BCD = 180° – 30° – 70°	 = 80°
;fn AB = BC, rc ∠BCA = ∠BAC = 30°
[f=Hkqt esa cjkcj Hkqtkvksa osG lEeq[k dks.k cjkcj gksrs 

gSaA]
vc	 ∠ECD	 = ∠BCD – ∠BCA
		  = 80° – 30° = 50°

[·.· ∠BCD = 80° (Åij Kkr fd;k)  
rFkk ∠BCA = 30°]

∴   ∠BCD = 80° vkSj ∠ECD = 50°.	 mÙkj
7. ;fn ,d pØh; prqHkqZt osG fod.kZ mlosG 'kh"kks± 

ls gksdj tkus okys o`Ùk osG O;kl gksa] rks fl¼ dhft, fd 
og ,d vk;r gSA

gy % o`Ùk C (O, r) esa pØh; prqHkqZt ABCD ds O;kl 
AC = BD.

A B

CD

O

fl¼ djuk gS % prqHkqZt ABCD ,d vk;r gSA
miifÙk % pw¡fd ,d o`Ùk dh lHkh f=T;k,¡ cjkcj gksrh gSaA
∴	 OA	 = OB = OC = OD

⇒	 OA	 = OC =
 

1

2
AC	 ...(1)
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o	 OB	 = OD =
 

1

2
BD	 ...(2)

leh- (1) o (2) ls,
⇒	 AC	 = BD
·.· prqHkqZt ABCD osG fod.kZ cjkcj gSa rFkk ,d&nwljs 

dks lef}Hkkftr djrs gSaA
vr% prqHkqZt ABCD ,d vk;r gSA	 mÙkj
8. ;fn ,d leyEc dh vlekUrj Hkqtk,¡ cjkcj gksa] 

rks fl¼ dhft, fd og pØh; gSA
gy % fn;k gS % ,d leyEc ABCD dh vlekUrj 

Hkqtk,¡ AD = BC.

A B

CD

E F

fl¼ djuk gS % ABCD ,d pØh; prqHkqZt gSA

jpuk % DE ⊥ AB rFkk CF ⊥ AB [khapsA
miifÙk % 
∆DEA rFkk ∆CFB esa]

·.·	 AD	 = BC	 [fn;k gS]
	 ∠DEA	 = ∠CFB	 [izR;sd 90°]
rFkk	 DE	 = CF	 [nks lekUrj js[kkvksa osG 

	 chp dh nwjh]
∴          ∆DEA ≅ ∆CFB	 (RHS çxq.k)
⇒ ∠A = ∠B rFkk ∠ADE = ∠BCF
vc	 ∠ADE	 = ∠BCF
⇒	 90° + ∠ADE	 = 90° + ∠BCF	

			   (nksuksa i{kksa esa 90º tksM+us ij)
	 ∠EDC + ∠ADE	 = ∠FCD + ∠BCF

[·.· ∠EDC = 90° rFkk ∠FCD = 90°]
⇒	 ∠ADC	 = ∠BCD ;k ∠D = ∠C
vr%	 ∠A	 = ∠B rFkk ∠C = ∠D
∴  ∠A + ∠B + ∠C + ∠D = 360°	

(,d prqHkqZt osG vUr%dks.kksa dk ;ksx 360° gksrk gS)
⇒	 2∠B + 2∠D	 = 360°
⇒	 ∠B + ∠D	 = 180°
∴ ABCD ,d pØh; prqHkqZt gSA	 bfr fl¼e~A

9. nks o`Ùk nks fcUnqvksa B vkSj C ij izfrPNsfnr djrs 
gSaA B ls tkus okys nks js[kk[k.M ABD vkSj PBQ o`Ùkksa dks 
A, D vkSj P, Q ij Øe'k% izfrPNsfnr djrs gq, [khaps x, 
gSa (nsf[k, vkÏfr)A

A

B

C

D

Q

P

fl¼ dhft, fd ∠ACP = ∠QCD gSA
gy % ·.· ,d gh o`Ùk[k.M osG dks.k cjkcj gksrs gSaA
	 ∠ACP	 = ∠ABP	 …(i)
vkSj	 ∠QCD	 = ∠QBD	 …(ii)
rFkk	 ∠ABP	 = ∠QBD	 …(iii)

['kh"kkZfHkeq[k dks.k]
∴ lehdj.k (i), (ii) ,oa (iii) ls]
	 ∠ACP	 = ∠QCD.	 bfr fl¼e~A
10. ;fn fdlh f=Hkqt dh nks Hkqtkvksa dks O;kl 

ekudj o`Ùk [khaps tk,¡] rks fl¼ dhft, fd bu o`Ùkksa dk 
izfrPNsn fcUnq rhljh Hkqtk ij fLFkr gksrk gSA

gy % fn;k gS % ∆ABC dh Hkqtkvksa AB rFkk AC dks 
O;kl ysrs gq, nks o`Ùk cuk, x, gSaA o`Ùk ,d&nwljs dks A rFkk 
D fcUnq ij izfrPNsfnr djrs gSaA

A

B CD

fl¼ djuk gS % D, BC ij fLFkr gSA
jpuk % A rFkk D dks feyk;kA
miifÙk % ·.· AB rFkk AC o`Ùkksa osG O;kl gSaA �[fn;k gS]
∴	 ∠ADB	 = 90°
	 [v¼Zo`Ùk esa cus dks.k]  …(i)
⇒	 ∠ADC	 = 90°

[v¼Zo`Ùk esa cus dks.k]  …(ii)
lehdj.k (i) vkSj (ii) dks tksM+us ij]
	   ∠ADB + ∠ADC = 90° + 90° = 180°
⇒ BDC ,d lh/kh js[kk gSA
∴ D, BC ij fLFkr gSA	 bfr fl¼e~A
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11. mHk;fu"B d.kZ AC okys nks ledks.k f=Hkqt 
ABC vkSj ADC gSaA fl¼ dhft, fd ∠CAD = ∠CBD gSaA

gy % mHk;fu"B d.kZ AC dks O;kl ekudj [khapk x;k 
o`Ùk fcUnq B rFkk D ls xqtjrk gSA	

[·.· ∠ABC = ∠ADC = 90° gS]

A

B

C

D

Li"Vr%   ∠CAD = ∠CBD
·.· ,d gh o`Ùk[k.M esa fLFkr dks.k leku gksrs gSaA
                                              bfr fl¼e~A
12. fl¼ dhft, fd pØh; lekUrj prqHkqZt vk;r 

gksrk gSA
gy % fn;k gS % pØh; lekUrj prqHkZqt ABCD

A B

CD

fl¼ djuk gS % ABCD ,d vk;r gSA
miifÙk % ·.· ABCD ,d pØh; lekUrj prqHkqZt gSA
∴	 ∠A + ∠C	 = 180°	 …(i)
ysfdu	 ∠A	 = ∠C	 …(ii)
lehdj.k (i) rFkk (ii) ls]
	 ∠A	 = ∠C = 90°,

[lekUrj prqHkqZt osG lEeq[k dks.k]
blh izdkj] ∠B = ∠D = 90° gSA
∴ ABCD dk izR;sd dks.k 90° gSA
vr% ABCD ,d vk;r gSA	 bfr fl¼e~A

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. fp= esa] ABCD ,d pØh; prqHkqZt gSA ;fn 

∠D = 120º gks] rks ∠CBE dk eku Kkr dhft,A

ladsr % ge tkurs gSa fd pozGh; prqHkqZt ds lEeq[k  
dks.kksa dk ;ksx 180° gksrk gSA

vr% 	 ∠D + ∠B	= 180°
⇒ 	 120° + ∠ABC	= 180°
	 ∠ABC 	= 60°
vc] ABE ,d ljy js[kk gSA
vr% 	 ∠ABC + ∠CBE 	= 180° 
⇒ 	 60° + ∠CBE 	= 180°
	 ∠CBE 	= 120°.
iz'u 2. nh xbZ vkÏfr esa AB o`Ùk dk O;kl gSA ;fn 

∠ABC = 59º gS rks ∠BAC dk eku fyf[k,A

gy % ge tkurs gSa fd v/kZo`Ùk esa cuk dks.k ledks.k 
gksrk gSA

vr%] 	 ∠ACB 	= 90°
f=Hkqt ABC eas]
	 ∠BAC + ∠ABC + ∠ACB	= 180°
⇒ 	 ∠BAC + 59° + 90° 	= 180°
⇒ 	 ∠BAC 	= 180° – 149° = 31°.
iz'u 3. fn, x, fp= esa ‘O’ o`Ùk dk dsUæ gSA ;fn 

∠BAC = 30º gS] rks ∠ABC dk eku fyf[k,A

ladsr % v¼Zo`Ùk ij cuk dks.k 90° gksrk gSA
	 ∠ABC + ∠BCA + ∠CAB	 = 180°
⇒	 ∠ABC + 90° + 30° 	= 180°
⇒	 ∠ABC	 = 60°
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iz'u 4. fn, x, fp= esa ‘O’ o`Ùk dk dsUæ gSA ABCD 
,d pØh; prqHkqZt gSA ∠PCB = 70º gS] rks ∠BOD dk 
eku fyf[k,A

ladsr % fdlh pki ij cuk osaGæh; dks.k] mlh pki ij 
cus ifj/kh; dks.k dk nksxquk gksrk gSA

∠DCB ifj/kh; dks.k gS tks pki BD ij cuk gSA

∠BOD osaGæh; dks.k gS tks pki BD ij cuk gSA

vr%] 	 ∠BOD	= 2 × ∠DCB
⇒ 	 ∠BOD 	= 2 × 70°
	 ∠BOD 	= 140°.
iz'u 5. fn, x, fp= esa] ‘O’ o`Ùk dk dsUæ gS rFkk 

∠CAO = 30º gS] rks ∠AOD dk eku Kkr dhft,µ

ladsr % f=Hkqt OAC esa]

	 OA 	= OC � (o`Ùk dh f=T;k,¡)

vr% f=Hkqt OAC lef}ckgq f=Hkqt gSA

blfy,] 	 ∠OAC 	= ∠OCA = 30°
f=Hkqt OAC esa]
	 ∠AOC + ∠OAC + ∠OCA 	= 180°
⇒ 	 ∠OAC + 30° + 30° 	= 180°
⇒ 	 ∠AOC 	= 120°
blh izdkj] f=Hkqt OAB esa]

	 OA 	= OB � (o`Ùk dh f=T;k,¡)
	 ∠OAB 	= ∠OBA = 30°
ljy js[kk dks.k ∠COD ds fy,]
	 ∠AOD 	= 180° – ∠AOC
		 = 180° – 120° = 60°
vr% 	 ∠AOD 	= 60°.

iz'u 6. fp= esa] ;fn A, B, C vkSj D ,d pØh; 
prqHkqZt ds 'kh"kZ gksa] rks x dk eku Kkr dhft,A

gy % fn;k gS % ABCD ,d pozGh; prqHkqZt gSA
	 ∠A 	= x° rFkk ∠C = 70°
Kkr djuk gS % x dk eku
ge tkurs gSa fd pozGh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 

180° gksrk gSA
vr%] 	 ∠A + ∠C 	= 180°
⇒ 	 x° + 70° 	= 180°
⇒ 	 x° 	= 180° – 70° = 110°
vr% 	 x° 	= 110°.
iz'u 7. vkÏfr esa x dk eku Kkr dhft,A

gy % fn;k gS % ∠BDA = 40°, ∠CAB = 70°
Kkr djuk gS % ∠ABC = x°
ge tkurs gSa fd o`Ùk ds ,d gh [kaM esa fLFkr dks.k cjkcj 

gksrs gSa rFkk f=Hkqt ds dks.kksa dk ;ksx 180° gksrk gSA
∠BDA vkSj ∠BCA ,d gh pki BA ij fLFkr gSaA
vr% 	 ∠BCA 	= ∠BDA 
⇒	 ∠BCA 	= 40°
vc f=Hkqt ABC esa]
	 ∠CAB + ∠BCA + ∠ABC 	= 180°
⇒ 	 70° + 40° + ∠ABC	 = 180°
⇒ 	 ∠ABC 	= 180° – 100°
⇒ 	 ∠ABC 	= 70°
vr% 	 ∠ABC 	= 70°.
	iz'u 8. vkÏfr esa] thok dh yEckbZ 16 lseh- rFkk 

thok ij dsUæ O ls Mkys x, yEc dh yEckbZ 6 lseh- gS rks 
o`Ùk dh f=T;k Kkr dhft,A
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ladsr % ledks.k f=Hkqt DOPA esa ikbFkkxksjl izes; ls]
	 (d.kZ)2 	= (yEc)2 + (vk/kkj)2

⇒ 	 OA2 	= OP2 + AP2

⇒ 	 r2 	= (6)2 + (8)2

⇒ 	 r2 	= 36 + 64
⇒ 	 r 	= 100  = 10

iz'u 9. vkÏfr es a] o`Ùk dk O;kl AB gS vkSj  
∠DAB = 40º gks] rks ∠DCA Kkr dhft,A

ladsr % fn;k gS % o`Ùk dk O;kl AB gS rFkk ∠DAB = 40°
Kkr djuk gS % ∠DCA
(1) pw¡fd AB O;kl gS] blfy, vèkZo`Ùk esa cuk dks.k 

ledks.k gksrk gSA
	 ∠ADB 	= 90°
(2) ∠ABD + ∠ADB + ∠DAB = 180°
⇒ 	 ∠ABD + 90° + 40°	= 180°
⇒ 	 ∠ABD	= 180° – 130° = 50°
(3) ,d gh pki (AD) }kjk o`Ùk ds 'ks"k Hkkx ij cus dks.k 

leku gksrs gSaA
	 ∠DCA 	= ∠DBA � (;k ∠ABD)
\ 	 ∠DCA 	= 50°
vr% ∠DCA = 50°.
iz'u 10. PQRS ,d pØh; prqHkqZt gSA ;fn ∠Q = 

∠R = 65º gks] rks ∠P vkSj ∠S Kkr dhft,A

ladsr % pozGh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 180° 
gksrk gSA

∠P ds fy, % (P vkSj R lEeq[k dks.k gSa)
	 ∠P + ∠R 	= 180°
⇒ 	 ∠P + 65° 	= 180°
⇒ 	 ∠P 	= 180° – 65° = 115°
∠S ds fy, % (S vkSj Q lEeq[k dks.k gS)
⇒ 	 ∠S + ∠Q 	= 180°
⇒ 	 ∠S + 65° 	= 180°
⇒ 	 ∠S 	= 180° – 65° = 115°
vr% 	 ∠P 	= 115° rFkk ∠S = 115°
iz'u 11. fl¼ dhft, fd ,d leprqHkqZt dh fdlh 

Hkqtk dks O;kl ekudj [khapk x;k o`Ùk mlosG fod.kks± osG 
izfrPNsn fcUnq ls gksdj tkrk gSA

gy % fn;k gS % ABCD ,d leprqHkqZt gS ftlds fod.kZ  
AC vkSj BD fcanq O ij dkVrs gSaA 

fl¼ djuk gS % Hkqtk AB dks O;kl ekudj [khapk x;k 
o`Ùk fcanq O ls xqtjrk gSA

miifÙk % ge tkurs gSa fd leprqHkqZt ds fod.kZ ijLij 
ledks.k ij lef}Hkkftr djrs gSaA

\ 	 ∠AOB 	= 90°
(2) vc] ;fn ge AB dks O;kl ekudj ,d o`Ùk [khaprs 

gSa] rks o`Ùk dh ifjf/k ij fLFkr fdlh Hkh fcanq ij O;kl }kjk 
varfjr dks.k 90° (v/kZo`Ùk dk dks.k) gksxkA

(3) pw¡fd ∠AOB = 90° gS] bldk vFkZ gS fd fcanq O 
ml o`Ùk dh ifjf/k ij fLFkr gksuk pkfg, ftldk O;kl AB gSA

vr%] Hkqtk dks O;kl ekudj [khapk x;k o`Ùk fod.kks± ds 
izfrPNsn fcanq ls gksdj tkrk gSA� bfr fl¼e~A

iz'u 12. vkÏfr esa ABCD ,d pØh; prqHkqZt gSA  
x vkSj y osG eku Kkr dhft,A

      

gy % fn;k gS % ABCD ,d pozGh; prqHkqZt gSA
	        ∠A  = 5y + 5°, ∠B = 2x + 4°
         ∠C = x + 10°, ∠D = 4y – 4°
fl¼kar % pozGh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 180° 

gksrk gSA
pj.k 1. lEeq[k dks.k A vkSj C dk ;ksx
	 ∠A + ∠C 	= 180°
⇒ 	 (5y + 5) + (x + 10) 	= 180°

5y+5°y–4°

5y + 5°

2x + 4°
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⇒ 	 x + 5y + 15	 = 180°
⇒ 	 x + 5y 	= 165°� ...(i)
pj.k 2. lEeq[k dks.k B vkSj D dk ;ksx
	 ∠B + ∠D 	= 180°
⇒ 	 (2x + 4) + (4y – 4) 	= 180°
⇒ 	 2x + 4y 	= 180°
⇒ 	 x + 2y 	= 90° � ...(ii)
pj.k 3. lehdj.k (i) esa ls lehdj.k (ii) dks ?kVkus ij]
⇒ 	 (x + 5y) – (x + 2y) 	= 165° – 90°
⇒ 	 3y 	= 75°

⇒ 	 y 	=
 

75

3

°
 = 25°

vc y dk eku lehdj.k (ii) esa j[kus ij]
	 x + 2(25)° 	= 90°
⇒ 	 x + 50° 	= 90°
⇒ 	 x 	= 40°
vr% x = 40° rFkk y = 25°.
iz'u 13. layXu fp= esa] AOB o`Ùk dk O;kl gS vkSj 

∠BCD = 40º gS rks ∠AOD dk eku Kkr djksA

gy % fn;k gS % AOB o`Ùk dk O;kl gS vkSj ∠BCD = 40°
Kkr djuk gS % ∠AOD
pki BD }kjk o`Ùk dh ifjf/k ij cuk dks.k ∠BCD = 

40° gSA ge tkurs gSa fd fdlh pki }kjk osaGæ ij cuk dks.k] 
ifjf/k ds 'ks"k Hkkx ij cus dks.k dk nksxquk gksrk gSA

\ 	 ∠BOD 	= 2 × ∠BCD
⇒ 	 ∠BOD 	= 2 × 40° = 80°
pw¡fd AOB ,d ljy js[kk (O;kl gS)] vr% ml ij cus 

dks.kksa dk ;ksx 180° gksxkA
	 ∠AOD + ∠BOD 	= 180°
⇒ 	 ∠AOD + 80° 	= 180°
⇒ 	 ∠AOD 	= 180° – 80° = 100°
vr% 	 ∠AOD 	= 100°
iz'u 14. vkÏfr esa ABCD ,d pØh; prqHkqZt gSA 

;fn ∠AOC = 136º gks] rks ∠ABC Kkr dhft,A

ladsr fn;k gS % pki ABC }kjk osaGæ ij cuk dks.k 136° 
gSA vr% 'ks"k ifjf/k (fcanq D) ij cuk dks.k bldk vk/kk gksxkA

	 ∠ADC 	=
 
1

2  
× ∠AOC

⇒ 	 ∠ADC 	=
 
136

2

°

 
= 68°

ge tkurs gSa fd pozGh; ds lEeq[k dks.kksa dk ;ksx 180° 
gksrk gSA

⇒	  ∠ABC + ∠ADC	= 180°
⇒ 	 ∠ABC + 68° 	= 180°
⇒	  ∠ABC 	= 112°.

iz'u 15. fn, x, fp= esa ABCD ,d pozGh; prqHkqZt 

gSA ;fn ∠CBE =
 
65° rFkk a =

 

2
3

b
 
rks a rFkk b ds eku 

Kkr dhft,A

gy % fn;k gS % ABCD ,d pozGh; prqHkqZt gS rFkk 

∠CBE = 65° rFkk a =
 

2

3
b

 
∠CBE ,d ifjf/k dks.k gS] vr% lacf/kr pki dk eku 
		 = 2 × 65° = 130° 
o`Ùk ds cká cus nksuksa dks.kksa dk ;ksx

	 a + b 	=
 
1

2
(cM+s pki – NksVs pki)

		
=

 
1

2
(130° – 30°) = 50°

ekuk 	 a 	= 2x, b = 3x
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⇒ 	 a + b 	= 2x + 3x = 5x
⇒ 	 5x 	= 50° ⇒ x = 10°
vr% a = 20° rFkk b = 30°.

iz'u 16. ;fn o`Ùk dh f=T;k 13 lseh- gS vkSj bldh 
,d thok dh yEckbZ 10 lseh- gks] rks bl thok dh o`Ùk ds 
dsUæ ls nwjh Kkr dhft,A

ladsr % ledks.k DOMA esa ikbFkkxksjl izes; ls]
	 OM2 + AM2 	= OA2

⇒ 	 d2 + (5)2 	= (13)2

⇒ 	 d2 + 25 	= 169
⇒ 	 d2 	= 144 = (12)2

vr% 	 d 	= 12 lsehA

iz'u 17. 10 lseh- f=T;k ds ,d o`Ùk esa] nks thok,¡  
AB = AC = 12 lseh- gksa] rks thok BC dh yEckbZ Kkr 
dhft,A

gy % fn;k gS % o`Ùk dh f=T;k (R) = 10 lseh rFkk nks 
thok,¡ AB = AC = 12 lseh-

Kkr djuk gS % thok BC dh yEckbZ 

ekuk osaGæ O gSA AB = AC gS] blfy, A ls [khapk x;k 
yEc AD thok BC dks lef}Hkkftr djsxk vkSj osaGæ O ls 
gksdj tk,xkA ekuk AD = h gSA ledks.k DADC (tgk¡ D, 
BC dk e/; fcUnq gS) esa ikbFkkxksjl izes; ls]

	 DC2 	= AC2 – AD2 = 122 – h2 � ...(i)
vc ledks.k DODC esa (tgk¡ OD = 10 – h ;k h – 10 

gks ldrk gS] nwjh dk oxZ leku jgsxk)
	 DC2 	= OC2 – OD2 = 102 – (10 – h)2

⇒	  DC2 	= 100 – (100 + h2 – 20h)
⇒ 	 DC2 	= 20h – h2 � ...(ii)
lehdj.k (i) vkSj (ii) dks cjkcj djus ij]
	 144 – h2 	= 20h – h2

⇒ 	 144 	= 20h

⇒ 	 h 	=
 

144

20
 = 7.2 lseh-

vc h dk eku lehdj.k (i) esa j[kus ij]
	 DC2 	= 144 – (7.2)2

⇒	  DC2 	= 144 – 51.84
⇒ 	 DC2 	= 92.16
⇒ 	 DC 	= 92 16.  = 9.6 lseh

thok BC dh oqGy yEckbZ %

	 BC	 = 2 × DC = 2 × 9.6 = 19.2 lseh

q q



iz'ukoyh 10·1

1. ,d ;krk;kr laosGr iV ij ^vkxs LowGy gS* fy[kk 
gS rFkk ;g Hkqtk ‘a’ okys ,d leckgq f=Hkqt osG vkdkj 
dk gSA ghjksu osG lw= dk iz;ksx djosG bl cksMZ dk {ks=Qy 
Kkr dhft,A ;fn laosGr cksMZ ij ifjeki 180 lseh gS rks 
bldk {ks=Qy D;k gksxk \

gy % leckgq f=Hkqt osG vkdkj osG cksMZ dh ,d Hkqtk 
dh yEckbZ = a

∴ leckgq f=Hkqt osG vkdkj osG cksMZ dk ifjeki 
= a + a + a = 3a

∴	 f=Hkqt dk v¼Z&ifjeki s	 =
 

3

2

a

∴ ghjksu osG lw= ls]

	f=Hkqt dk {ks=Qy = s s a s b s c( ) ( ) ( )− − −

	
=

 

3

2

3

2

3

2

3

2

a a a a a a a−





−





−





=
 

3

2 2 2 2

a a a a× × ×

=
 

a a
2 2

3×
 
=

 

a2 3

4  
oxZ bdkbZ

;fn f=Hkqt dk ifjeki 180 lseh gS] rks izR;sd Hkqtk  

=
 

180

3
 = 60 lseh gksxhA

rc                  a = 60

∴ f=Hkqtkdkj cksMZ dk {ks=Qy =
 

a2 3

4

		
=

 

60 60 3

4

× ×

 
oxZ lseh

		 = 900 3  oxZ lseh

vr% ladsr iV dk {ks=Qy = 900 3  oxZ lsehA

mÙkj
2. fdlh ¶ykbZvksoj (flyover) dh f=Hkqtkdkj 

nhokj dks foKkiuksa osG fy, iz;ksx fd;k tkrk gSA nhokj 
dh Hkqtkvksa dh yEckb;k¡ 122 ehVj] 22 ehVj vkSj 120 
ehVj gSaA bl foKkiu ls izfro"kZ 5,000 #- izfr ehVj2 dh 
izkfIr gksrh gSA ,d dEiuh us bl nhokj dks foKkiu nsus osG 
fy, 3 eghus osG fy, fdjk, ij fy;kA mlus oqGy fdruk 
fdjk;k fn;k \

gy % ¶ykbZvksoj dh f=Hkqtkdkj nhokj dh ekisa 
       = 122 ehVj] 22 ehVj] 120 ehVjA
∴ a = 122 ehVj] b = 22 ehVj] c = 120 ehVj

	v¼Z&ifjeki s =
 

a b c+ +
2

	
=

 

122 22 120

2

264

2

+ + =  = 132 ehVj

∴ 	f=Hkqtkdkj nhokj dk {ks=Qy	

= s s a s b s c( ) ( ) ( )− − −

	= 132 132 122 132 22 132 120( ) ( ) ( )− − −

	= 132 10 110 12× × ×  oxZ ehVj

	= 11 12 10 10 11 12× × × × ×  oxZ ehVj

	= 11 × 12 × 10 oxZ ehVj = 1,320 oxZ ehVj
·.·	 12 eghuksa dk 1 oxZ ehVj {ks=Qy dk fdjk;k
        = 5,000 #-
∴ 	12 eghuksa dk 1,320 oxZ ehVj {ks=Qy dk fdjk;k 
	 = 5,000 × 1,320 #-
∴	3 eghuksa dk 1,320 eh-2 {ks=Qy dk fdjk;k

        
=

 

5 000 1 320

12

, ,×

 
× 3 #-

        = 5,000 × 110 × 3 #- 
        = ` 16,50,000.			   mÙkj

ghjksu dk lw=10
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3. fdlh ikoZG esa ,d fQly iêh (slide) cuh gqbZ 
gSA bldh ik'ohZ; nhokjksa (slide walls) esa ls ,d nhokj 
ij fdlh jax ls isUV fd;k x;k gS vkSj ml ij ^^ikoZG dks 
gjk&Hkjk vkSj LoPN jf[k,** fy[kk gqvk gSA ;fn bl nhokj 
dh foek,¡ 15 ehVj] 11 ehVj vkSj 6 ehVj gSa] rks jax gq, 
Hkkx dk {ks=Qy Kkr dhft,A

11
ehV

j

6
ehVj

ikdZ dks gjk&Hkjk
vkSj lkQ jf[k,

15 ehVj

gy % jaxhu f=Hkqtkdkj nhokj dh Hkqtk,¡
a = 15 ehVj] b = 11 ehVj vkSj c = 6 ehVj

 s =
 

a b c+ +
2  

=
 

15 11 6

2

32

2

+ + =
 
= 16 ehVj

∴ f=Hkqtkdkj nhokj dk {ks=Qy

	 = s s a s b s c( ) ( ) ( )− − − 	

	 = 16 16 15 16 11 16 6( ) ( ) ( )− − −

	 = 16 1 5 10× × ×

	 = 20 2  oxZ ehVj

vr% 	 isUV fd, gq, Hkkx dk {ks=Qy

         = 20 2  oxZ ehVjA		�   mÙkj

4. ml f=Hkqt dk {ks=Qy Kkr dhft, ftldh nks 
Hkqtk,¡ 18 lseh vkSj 10 lseh rFkk ifjeki 42 lseh gSA

gy % f=Hkqt dh nks Hkqtk,¡ a = 18 lseh rFkk b = 10 
lseh gSaA

ekuk rhljh Hkqtk c lseh gSA
f=Hkqt dk ifjeki = a + b + c 
                       = 18 + 10 + c = 28 + c
ijUrq fn;k gS fd ifjeki 42 lseh gSA
∴	 28 + c	 = 42
	 c	 = 42 – 28
	 c	 = 14 lseh

  
v¼Z&ifjeki (s) =

 

42

2  
= 21 lseh

∴ f=Hkqt dk {ks=Qy	

	 = s s a s b s c( ) ( ) ( )− − −

	 = 21 21 18 21 10 21 14( ) ( ) ( )− − −

	 = 21 3 11 7× × ×

	 = 7 3 3 11 7× × × ×

	 = 7 3 11×  = 21 11  oxZ lseh

vr%  ∆ dk {ks=Qy = 21 11  oxZ lsehA	 mÙkj

5. ,d f=Hkqt dh Hkqtkvksa dk vuqikr 12 : 17 : 25  
gS vkSj mldk ifjeki 540 lseh gSA  bl f=Hkqt dk {ks=Qy 
Kkr dhft,A

gy % ekuk f=Hkqt dh Hkqtk,¡ 12x lseh, 17x lseh rFkk 
25x lseh gSaA

∴	 ifjeki	= 12x + 17x + 25x = 54x lseh
⇒	 540	 = 54x
⇒	 x	 = 10
rc 	 a	 = 12x = 12 × 10 = 120 lseh
    b = 17x = 17 × 10 = 170 lseh
    c = 25x = 25 × 10 = 250 lseh

∴	 s	 =
 

540

2  
= 270 lseh

∴	f=Hkqt dk {ks=Qy = s s a s b s c( ) ( ) ( )− − −

	= 270 270 120 270 170 270 250( ) ( ) ( )− − −

	= 270 150 100 20× × ×

= 3 3 3 10 5 3 10 10 10 5 2 2× × × × × × × × × × ×

= 2 2 3 3 3 3 5 5 10 10 10 10× × × × × × × × × × ×

= 2 × 3 × 3 × 5 × 10 × 10 = 9000 oxZ lseh
vr% f=Hkqt dk {ks=Qy = 9,000 oxZ lsehA	 mÙkj
6. ,d lef}ckgq f=Hkqt dk ifjeki 30 cm gS vkSj 

çR;sd cjkcj Hkqtk 12 cm yEckbZ dh gSA bl f=Hkqt dk 
{ks=Qy Kkr dhft,A

gy % 	 f=Hkqt dh rhljh Hkqtk	
		  = ifjeki – 2 × cjkcj Hkqtkvksa dh yEckbZ
		 = (30 – 2 × 12) lseh
		  = (30 – 24) cm = 6 lseh

rc	 s	 =
 

ifjeki
2  

=
 

30

2  
lseh = 15 lseh

∴	f=Hkqt dk {ks=Qy	

	= s s a s b s c( ) ( ) ( )− − −

	= 15 15 12 15 12 15 6( ) ( ) ( )− − −  oxZ lseh

	= 15 3 3 9× × ×  = 9 15  oxZ lsehA	 mÙkj
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vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u  1. ;fn a, b, c f=Hkqt dh Hkqtk,¡ gSa rks f=Hkqt dk 

v¼Z&ifjeki fyf[k,A

gy %           s =
 
a b c+ +

2
iz'u 2. ,d f=Hkqt dk vk/kkj 14 lseh- ,oa Å¡pkbZ  

10 lseh- gS rks f=Hqkt dk {ks=Qy Kkr dhft,A

ladsr % 	 {ks=iGy	=
 
1

2
 × vk/kkj × mG¡pkbZ

		 = 1

2  
× 14 × 10 = 70 oxZ lseh

iz'u 3. ghjksu dk lw= fyf[k,A

ladsr % A = s s a s b s c( )( )( )− − −
iz'u 4. ;fn f=Hkqt dh Hkqtk,¡ Øe'k% 20 lseh-] 

51 lseh- vkSj 37 lseh- gSa rks f=Hkqt dk v/kZifjeki Kkr 
dhft,A

gy %       s =
 

20 51 37

2

+ +

 
=

 
108

2  
= 54

iz'u 5. ml leckgq f=Hkqt dh Hkqtk dh yEckbZ Kkr 
dhft, ftldk {ks=Qy 16 3  oxZ lseh- gSA

ladsr % leckgq f=Hkqt dk {ks=iGy dk lw=

	 A 	=
 

3

4  
× (Hkqtk)2

	
16 3

 	
=

 
3

4  
× (Hkqtk)2

            (Hkqtk)2 = 16 × 4
⇒             Hkqtk = 16 4×      ⇒  Hkqtk = 8 lsehA
iz'u 6. ml lef}ckgq f=Hkqt dk {ks=Qy Kkr dhft, 

ftldh nks leku Hkqtkvksa dh yEckbZ 5 lseh- vkSj rhljh 
Hkqtk dh yEckbZ 8 lseh- gSA

ladsr % 	 s	=
 
5 5 8

2

+ +

 
=

 
18

2  
= 9 lseh

pj.k 2 : 	A = s s a s b s c( )( )( )− − −  

		 = 9 9 5 9 5 9 8× − × − × −( ) ( ) ( )

	  	= 9 4 4 1× × ×  = 144  = 12 oxZ lseh

iz'u 7. lef}ckgq f=Hkqt ABC dk {ks=Qy Kkr 
dhft, ftldh leku Hkqtk 5 lseh- çR;sd rFkk vleku 
Hkqtk dh yEckbZ 6 lseh- gSA

ladsr % v/kZ&ifjeki s =
 
5 5 6

2

+ +

 
=

 
16

2  
= 8 lseh

	 A 	= 8 8 5 8 5 8 6× − × − × −( ) ( ) ( )  
		  = 8 3 3 2× × ×  = 144  = 12 oxZ lseh

	iz'u 8. ml leckgq f=Hkqt dk {ks=Qy ,oa Å¡pkbZ Kkr 
dhft, ftldh ,d Hkqtk 6 lseh- gksA

gy % {ks=iGy % A	=
 

3

4
 × (6)2 = 3

4  
× 36 

		 = 9 3  oxZ lseh

mG¡pkbZ % 	 h	= 3

2  
× Hkqtk =

 
3

2  
× 6 = 3 3  lseh	

iz'u 9. ml leckgq f=Hkqt dh Hkqtk dh yEckbZ Kkr 
dhft,] ftldk {ks=Qy 36 3  oxZ lseh- gSA

ladsr % leckgq f=Hkqt dk {ks=iGy =
 

3

4  
× (Hkqtk)2

⇒	 36 3  	=
 

3

4  
× (Hkqtk)2

⇒  (Hkqtk)2 = 144 ⇒  Hkqtk = 144  = 12 lseh

iz'u 10. ml leckgq ∆ABC dk {ks=Qy Kkr dhft, 
ftldh çR;sd Hkqtk dh yEckbZ 10 lseh- gSA

gy % leckgq f=Hkqt dk {ks=iGy =
 

3

4  
× (Hkqtk)2

⇒ 	          A =
 

3

4  
× (10)2 = 25 3  oxZ lseh

iz'u 11. ,d f=Hkqtkdkj [ksr dh Hkqtk,¡ 20 ehVj] 
51 ehVj ,oa 37 ehVj gSaA 2 × 3 oxZ ehVj eki dh fdruh 
D;kfj;k¡ bl [ksr esa cukbZ tk ldrh gSa \

gy % [ksr dk {ks=iGy (ghjksu ds lw= }kjk) 

	 s 	=
 

20 51 37

2

+ +

 
= 54 eh

	 A 	= 54 54 20 54 51 54 37× − × − × −( ) ( ) ( )  

		  = 54 34 3 17× × ×  

		  = 93636  = 306 oxZ eh

,d M;ks<+h dk {ks=iGy = 2 × 3 = 6 oxZ eh-

M;ksf<+;ksa dh la[;k =
 

306

6  
= 51.
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iz'u 12. ml ∆ABC dk {ks=Qy Kkr dhft, ftldh 
Hkqtk,¡ Øe'k% 40 eh-] 24 eh- rFkk 32 eh- gSaA

gy % 	s 	=
 

40 24 32

2

+ +

 
= 48 eh

	 A 	= 48 48 40 48 24 48 32× − × − × −( ) ( ) ( )

		 = 48 8 24 16× × ×

	  	= ( ) ( )48 16 8 24× × ×  = 768 192×  
		 = 147456  = 384 oxZ eh-A

iz'u 13. fdlh f=Hkqt dh Hkqtkvksa dk vuqikr 25 : 17 : 12  
gSA ;fn bl f=Hkqt dk ifjeki 540 eh- gS] rks f=Hkqt dk 
{ks=iGy Kkr djksA

gy % ekuk Hkqtk,¡ 25x, 17x vkSj 12x gSA
	 ifjeki	= 25x + 17x + 12x = 540
	 54x	= 540
	 x	= 10
vr% Hkqtk,¡ %
	 a	= 25 × 10 = 250 ehVj
	 b	= 17 × 10 = 170 ehVj
	 c	= 12 × 10 = 120 ehVj

v¼Z&ifjeki (s) = 540

2  
= 270 ehVj

{ks=Qy = [ ( )( )( )]s s a s b s c− − −

      = [ ( )( )( )]270 270 250 270 170 270 120− − −

      = [ ]270 20 100 150× × ×

     = [ ]81000000

     = 9000 oxZ ehVjA
iz'u 14. prqHkqZt ABCD dk {ks=Qy Kkr dhft, 

ftlesa ∠ABD = 90º, 12 lseh Hkqtk okyk leckgq f=Hkqt 
BCD rFkk AD = 15 lseh- gSA

gy % DABD dk {ks=iGy %
ikbFkkxksjl izes; ls]
	 AB2 	= AD2 – BD2 = 152 – 122 
		 = 225 – 144 = 81

⇒ 	 AB 	= 9 lseh

	 {ks=iGy	=
 
1

2  
× AB × BD 

		
=

 
1

2  
× 9 × 12 = 54 oxZ lseh

DBCD dk {ks=iGy %

leckgq f=Hkqt dk {ks=iGy =
 

3

4  
× (12)2 

                                      = 36 3  oxZ lseh

oqGy {ks=iGy 54 36 3+  oxZ lsehA

iz'u 15. ,d f=Hkqtkdkj eSnku dh Hkqtk,¡ 90 eh-] 
70 eh- rFkk 40 eh- gSa] bls lery djokus dk O;; 5 #i;s 
çfr oxZ ehVj gks] rks dqy O;; Kkr dhft,A

gy % fn;k gS %
a = 90 ehVj] b = 70 ehVj] c = 40 ehVj

	 v¼Z&ifjeki (s)	=
 
( )90 70 40

2

+ +

 

		
=

 
200

2  
= 100 ehVj

	 {ks=Qy	= [ ( )( )( )]s s a s b s c− − −

		 = [ ( ) )( )]100 100 90 100 70 100 40− − −

		 = [ ]100 10 30 60× × ×

		 = [ ]1800000

		 = ( )3600 500×

		 = 60 500

		 = 60 10 5×

		 = 600 5  oxZ ehVj
O;; dh nj = 5 jGi;s izfr oxZ ehVj
  oqGy O;; = 600 5 5×
                 = 3000 × 2.236 
                 = 6708 jGi;sA

q q



i`"Bh; {ks=Qy vkSj vk;ru11
iz'ukoyh 11.1

1. ,d 'kaoqG osG vk/kkj dk O;kl 10.5 lseh vkSj 
bldh fr;ZoG mG¡pkbZ 10 lseh gSA bldk oozG i`"Bh; {ks=Qy 
Kkr dhft,A

gy % 'kaoqG osG vk/kkj dk O;kl = 10.5 lseh 

∴ 'kaoqG osG vk/kkj dh f=T;k (r) =
 

10 5

2

.

 
lseh 

vkSj         'kaoqG dh fr;ZoG mG¡pkbZ (l) = 10 lseh 
	 'kaoqG dk oozG i`"Bh; {ks=Qy = πrl

 	
=

 

22

7

10 5

2
10× ×.

 
oxZ lseh 

	 = 165 oxZ lseh 
vr% 'kaoqG dk oozG i`"Bh; {ks=Qy = 165 oxZ lsehA 	

 	�  mÙkj
2. ,d 'kaoqG dk oqGy i`"Bh; {ks=Qy Kkr dhft,] 

ftldh fr;ZoG mG¡pkbZ 21 ehVj vkSj vk/kkj dk O;kl  
24 ehVj gSA

gy % 	  'kaoqG osG vk/kkj dk O;kl = 	24 ehVj

∴	 'kaoqG osG vk/kkj dh f=T;k (r)	 = 
24

2  
= 12 ehVj

vkSj 	 'kaoqG dh fr;ZoG mG¡pkbZ (l)	 = 21 ehVj
∴ 'kaoqG dk oqGy i`"Bh; {ks=Qy 
	 = oozG i`"Bh; {ks=Qy + vk/kkj dk {ks=Qy
	 = πrl + πr2 = πr (l + r)

	
=

 

22

7
12 21 12× × +( )

	
=

 

22

7
12 33× ×

 
oxZ ehVj

	
=

 

8712

7  
oxZ ehVj = 1244.57 oxZ ehVj

vr% 'kaoqG dk oqGy i`"Bh; {ks=Qy 
            = 1244.57 oxZ ehVjA			   mÙkj
3. ,d 'kaoqG dk oozG i`"Bh; {ks=Qy 308 lseh2  gS] 

vkSj bldh fr;ZoG mG¡pkbZ 14 lseh gSA Kkr dhft, : 
(i) vk/kkj dh f=T;k] 
(ii) 'kaoqG dk oqGy i`"Bh; {ks=QyA

gy % (i) ekuk 'kaoqG osG vk/kkj dh f=T;k r lseh gSA
'kaoqG dh fr;ZoG mG¡pkbZ (l) = 14 lseh 
∴	 'kaoqG dk oozG i`"Bh; {ks=Qy = πrl

          
      308 =

 

22

7
14× ×r

 
oxZ lseh 

	       = 44r oxZ lseh 

	    r =
 

308

44  
= 7 lseh 

vr% 'kaoqG osG vk/kkj dh f=T;k = 7 lsehA	�  mÙkj
(ii) 'kaoqG dk oqGy i`"Bh; {ks=Qy 
		  = oozG i`"B + vk/kkj dk {ks=Qy
	 	 = πrl + πr2 = πr(l + r)

		
=

 

22

7
7 14 7× × +( )

		
=

 

22

7
7 21× ×

 
= 462 oxZ lsehA

vr% 'kaoqG dk oqGy i`"Bh; {ks=Qy 
                  = 462 oxZ lsehA 		     mÙkj
4. 'kaoqG osG vkdkj dk ,d rEcw 10 ehVj mG¡pk gS vkSj 

mlosG vk/kkj dh f=T;k 24 ehVj gSA Kkr dhft,%
(i) rEcw dh fr;ZoG mG¡pkbZ
(ii) rEcw esa yxs osGuokl dh ykxr] ;fn 1 oxZ ehVj 

osGuokl dh ykxr ` 70 gSA
gy % (i) rEcw osG vk/kkj dh f=T;k (r) = 24 ehVj rFkk 

mG¡pkbZ (h) = 10 ehVj gSA

∴	 fr;Zo~G mG¡pkbZ (l)	 = h r2 2+

	 	 = ( ) ( )10 24
2 2+

		  = 100 576+ 	

		  = 676  = 26 ehVj 

vr% rEcw dh fr;ZoG mG¡pkbZ (l) = 26 ehVjA	� mÙkj
(ii) rEcw dks cukus esa ç;qDr dsuokl 'kaoqG osG vkdkj 

okys rEcw dk oozG i`"B = πrl

            
=

 

22

7
24 26× ×  oxZ ehVj 

            
=

 

13 728

7

,

 
oxZ ehVj 
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∴ rEcw dks cukus esa iz;qDr osGuokl dk {ks=Qy 

            
=

 

13 728

7

,

 
oxZ ehVj 

vr% rEcw esa yxs osGuokl dh ykxr 
            = osGuokl dk {ks=Qy 

× 1 oxZ ehVj osGuokl dh ykxr

            
=

 

13 728

7
70

, ×
 
= ` 1,37,280	 mÙkj

5. 8 ehVj mG¡pkbZ vkSj vk/kkj dh f=T;k 6 ehVj okys 
,d 'kaoqG osG vkdkj dk rEcw cukus esa 3 ehVj pkSM+s frjiky 
dh fdruh yEckbZ yxsxh\ ;g eku dj pfy, fd bldh 
flykbZ vkSj dVkbZ esa 20 lseh frjiky vfrfjDr yxsxkA 
(π = 3.14 dk iz;ksx dhft,A)

gy % 'kaoqG osG vk/kkj dh f=T;k (r) = 6 ehVj 
	         'kaoqG dh mG¡pkbZ (h) = 8 ehVj
∴ 	'kaoqG dh fr;ZoG mG¡pkbZ (l) = h r2 2+

= ( ) ( )8 6
2 2+

= 64 36+  = 100  = 10 ehVj 

∴ 	 rEcw dk oozG i`"Bh; {ks=Qy = πrl
= 3.14 × 6 × 10  	 = 188.40 oxZ ehVj 
∴ frjiky dk {ks=Qy = 188.40 oxZ ehVj 
    frjiky dh pkSM+kbZ  = 3 ehVj 

	     frjiky dh yEckbZ =
 

{ks=Qy
pkSM+ kbZ

		      
=

 

188 40

3

.

 
= 62.80 ehVj 

flykbZ bR;kfn esa iz;qDr frjiky = 20 lseh 
                                             = 0.20 ehVj 
vr% frjiky dh oqGy yEckbZ 

= (62.80 + 0.20) ehVj = 63 ehVjA mÙkj
6. ,d 'kaoqG osG vkdkj osG ,d xqEct dh fr;ZoG 

mG¡pkbZ vkSj vk/kkj dk O;kl ozGe'k% 25 ehVj vkSj 14 ehVj 
gSA blosG oozG i`"B ij 210 #i;s izfr 100 ehVj2 dh nj ls 
lisGnh djkus dk O;; Kkr dhft,A

gy % 	
  'kaDokdkj xqEct osG vk/kkj dk O;kl 	 = 14 ehVj 

∴ 	 'kaDokdkj xqEct osG vk/kkj dh f=T;k (r) =
 

14

2  
= 7ehVj 

           xqEct dh fr;ZoG mG¡pkbZ (l) = 25 ehVj
∴      xqEct dk oozG i`"Bh; {ks=Qy = πrl

	  
=

 

22

7
7 25× ×

 
= 550 oxZ ehVj

100 oxZ ehVj i`"B ij lisGnh djkus dk O;; = i`"Bh; 
{ks=Qy × nj çfr 100 eh2 

	
=

 
550

210

100
×

 
= ̀  1,155

vr% xqEct osG oozG i`"B ij lisGnh djkus dk O;;
                                   = ` 1,155 		      mÙkj
7. ,d tksdj dh Vksih 'kaoqG osG vkdkj dh gS] ftlosG 

vk/kkj dh f=T;k  7 lseh vkSj mG¡pkbZ 24 lseh gSA blh izdkj 
dh 10 Vksfi;k¡ cukus osG fy, vko';d xÙks dk {ks=Qy 
Kkr dhft,A

gy % tksdj dh Vksih 'kaDokdkj gSA
∴ Vksih osG vk/kkj dh f=T;k (r) = 7 lseh 

rFkk	 Vksih dh mG¡pkbZ (h)	 = 24 lseh

∴	 Vksih dh fr;ZoG mG¡pkbZ (l) = h r2 2+

		  = ( ) ( )24 7
2 2+

= 576 49+  = 625  = 25 lseh 

∴ 	 Vksih dk oozG i`"B	 = πrl

                 =
 

22

7
7 25× ×

 
= 550 oxZ lseh 

...   1 Vksih cukus esa yxk xÙkk = 550 oxZ lseh 
∴ 10 Vksih cukus esa yxk xÙkk = 550 × 10 
		  = 5500 oxZ lsehA 	 mÙkj
8. fdlh cl LVkWi dks iqjkus xÙks ls cus 50 [kks[kys 

'kaoqGvksa }kjk lM+d ls vyx fd;k gqvk gSA izR;sd 'kaoqG 
osG vk/kkj dk O;kl 40 lseh vkSj mG¡pkbZ 1 ehVj gSA ;fn 
bu 'kaoqGvksa osG ckgjh i`"Bksa dks isaV djokuk gS vkSj isaV 
dh nj ` 12 izfr ehVj2 gS] rks budks isaV djkus esa fdruh 
ykxr vk;sxh\ (π = 3.14 vkSj 1.04  = 1.02 dk iz;ksx 

dhft, A)
gy % 'kaoqG osG vk/kkj dk O;kl = 40 lseh 

∴	 'kaoqG osG vk/kkj dh f=T;k (r) =
 

40

2  
= 20 lseh 

                                = 0.20 ehVj
vkSj                'kaoqG dh mG¡pkbZ (h) = 1 ehVj

 ∴	   'kaoqG dh fr;ZoG mG¡pkbZ (l) = h r2 2+

	 = ( ) ( . )1 0 2
2 2+  = 1 04 1 02. .=  ehVj 

	'kaoqG dk oozG i`"B = π rl
	  	  = 3.14 × 0.20 × 1.02 oxZ ehVj 

		    = 0.64056 oxZ ehVj 
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∴ 50 'kaoqGvksa dk oozG i`"B 
= 50 × 0.64056 oxZ ehVj = 32.028 oxZ ehVj 
∴	 50 'kaoqGvksa ij lisGnh djkus dk O;; 
= oozG i`"B × ewY;&nj = 32.028 × 12 
= ` 384.336 = ` 384.34 yxHkxA
vr% 'kaoqGvksa ij lisGnh djkus esa yxHkx ̀  384.34 O;; 

gksaxsA	 		  mÙkj

iz'ukoyh 11.2 

1. fuEufyf[kr f=T;k okys xksys dk i`"Bh; {ks=Qy 
Kkr dhft, %

(i) 10.5 lseh] (ii) 5.6 lseh] (iii) 14 lsehA
gy % (i) xksys dh f=T;k (r) = 10.5 lseh 

                                        
=

 

21

2  
lseh 

vr% xkssys dk i`"Bh; {ks=Qy  = 4πr2

		
=

 
4

22

7

21

2

21

2
× × ×

 
oxZ lseh 

		 = 1386 oxZ lsehA	 mÙkj
(ii) xksys dh f=T;k (r) = 5.6 lseh	
vr% xksys dk i`"Bh; {ks=Qy = 4πr2

               
=

 
4

22

7
5 6 5 6× × ×. .

 
oxZ lseh 

               = 394.24 oxZ lsehA	  		  mÙkj
(iii) xksys dh f=T;k (r) = 14 lseh 
vr% xksys dk i`"Bh; {ks=Qy = 4πr2

	
= 4 ×

 

22

7  
× 14 × 14 oxZ lseh

 
	 = 2464 oxZ lsehA	 		  mÙkj
2. fuEufyf[kr O;kl okys xksys dk i`"Bh; {ks=Qy 

Kkr dhft, %
(i) 14 lseh]   (ii) 21 lseh]  (iii) 3.5 ehVjA
gy % (i) xksys dk O;kl = 14 lseh

∴   xksys dh f=T;k (r) =
 

14

2
 = 7 lseh 

vr% xksys dk i`"Bh; {ks=Qy = 4πr2 

            =  4 ×
 

22

7  
× 7 × 7 oxZ lseh 

         = 616 oxZ lseh A	 		  mÙkj
(ii)    xksys dk O;kl = 21 lseh 

∴ xksys dh f=T;k (r) =
 

21

2
 lseh 

vr% xksys dk i`"Bh; {ks=Qy = 4πr2

                      
=

 
4

22

7

21

2

21

2
× × ×

                      = 1386 oxZ lsehA	 		  mÙkj
(iii)    xksys dk O;kl = 3.5 ehVj 

∴ xksys dh f=T;k (r) =
 

3 5

2

.

 
ehVj =

 

7

4
 ehVj

vr% xksys dk i`"Bh; {ks=Qy = 4πr2 

	
=

 
4

22

7

7

4

7

4
× × ×

 
oxZ ehVj

	
= 

22 7

4

×
 oxZ ehVj = 38.5 oxZ ehVjA	� mÙkj

3. 10 lseh f=T;k okys ,d v/kZxksys  dk oqGy  i`"Bh; 
{ks=Qy Kkr dhft, A (π = 3.14)

gy % xksys dh f=T;k (r) = 10 lseh

r
r

r

 
vr% v¼Zxkssys dk dqy i`"Bh; {ks=Qy
= 3πr2 = 3 × 3.14 × 10 × 10 oxZ lseh 
= 942 oxZ lsehA	 		  mÙkj
4. ,d xksykdkj xqCckjs esa gok Hkjus ij] mldh 

f=T;k 7 lseh ls 14 lseh gks tkrh gSA bu nksuksa fLFkfr;ksa 
esa] xqCckjs osG i`"Bh; {ks=Qyksa dk vuqikr Kkr dhft,A

gy % igys xqCckjs dh f=T;k (r) = 7 lseh 
∴ 	 xqCckjs dk i`"Bh; {ks=Qy	 = 4πr2

= 4π × 7 × 7 oxZ lseh = 196 π oxZ lsehA 
gok Hkjus osG ckn xqCckjs dh f=T;k (R) = 14 lseh 
∴ gok Hkjus osG ckn xqCckjs dk i`"Bh; {ks=Qy 
= 4πR2 =	 4π × 14 × 14 oxZ lseh 
	 =	 784π oxZ lsehA
vr% xqCckjs osG i`"Bh; {ks=Qyksa esa vuqikr 

= 196π : 784π = 1 : 4.  mÙkj
5. ihry ls cus ,d v¼Zxksykdkj dVksjs dk 

vkUrfjd O;kl 10.5 lseh gSA 16 #i;s izfr 100 lseh2 dh 
nj ls blosG vkUrfjd i`"B ij dybZ djkus dk O;; Kkr 
dhft,A

gy % ;gk¡ f=T;k r =
 

10 5

2

.



  

lseh = 5.25 lseh 
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    v¼Zxksys dk oozGh; i`"B = 2πr2

	    
=

 
2

22

7
5 25 5 25× × ×





. .

 
lseh2

	    = 173.25 lseh2

dybZ dh nj = ` 16 izfr 100 lseh2

∴ vkUrfjd i`"B ij dybZ djkus dk O;;

                  =
 

173 25
16

100
. ×



  

= ` 27.72A
 
mÙkj

6. ml xksys dh f=T;k Kkr dhft, ftldk i`"Bh; 
{ks=Qy 154 lseh2 gSA

gy % ekuk xksys dh f=T;k = r
	 xksys dk i`"Bh; {ks=aQy	 = 154 lseh2

⇒	 4πr2	 = 154

⇒
	

4
22

7

2× × r
	
= 154

⇒	  r2	 =
 

154 7

4 22

×
×

∴	  r	 =
 

7 7

4

×

 
= 3.5 lseh 

vr%   xksys dh f=T;k = 3.5 lsehA			   mÙkj
7. pUnzek dk O;kl i`Foh osG O;kl dk yxHkx 

,d&pkSFkkbZ gSA bu nksuksa osG i`"Bh; {ks=Qyksa dk vuqikr 
Kkr dhft,A

gy % ekuk i`Foh dk O;kl R gS] rc pUnzek dk O;kl 
R
4  

gksxkA

rc pUnzek vkSj ìFoh dh f=T;k,¡ ozGe'k%
 

R
8  

vkSj
 

R
2  

gksaxhA
muosG i`"Bh; {ks=Qyksa dk vuqikr 

 

=

 

4
8

4
2

1

64

1

4

2

2

p

p

R

R













=

 

=

 

1

64

4

1

1

16
× =

 

= 1 : 16

vr% pUnzek vkSj i`Foh osG i`"Bh; {ks=Qyksa dk vuqikr 
= 1 : 16. 	 		  mÙkj

8. ,d v¼Zxksykdkj dVksjk 0.25 lseh eksVh LVhy 
ls cuk gSA bl dVksjs dh vkUrfjd f=T;k 5 lseh gSA dVksjs 
dk ckgjh oozG i`"Bh; {ks=Qy Kkr dhft,A

gy % 	 vkarfjd f=T;k] r	 = 5 lseh
	 LVhy dh eksVkbZ	 = 0.25 lseh 
∴ ckgjh f=T;k] R = (r + LVhy dh eksVkbZ) ehVj
	 = (5 + 0.25) lseh = 5.25 lseh 
∴ ckgjh oozG i`"Bh; {ks=Qy = 2πR2

	
=
 

2
22

7
5 25 5 25× × ×





. .

 
lseh2

       	 = 173.25 lseh2 
vr% dVksjs dk ckgjh oozG i`"Bh; {ks=Qy 
              = 173.25 lseh2A   			   mÙkj
9. ,d yEco`Ùkh; csyu f=T;k r okys ,d xksys dks 

iw.kZr;k ?ksjs gq, gSA Kkr dhft, %

(i) xksys dk i`"Bh; {ks=Qy
(ii) csyu dk oozG i`"Bh; {ks=Qy]
(iii) mGij (i) vkSj (ii) esa izkIr {ks=Qyksa dk vuqikrA
gy %  ... fp= esa yEco`Ùkh; csyu xksys dks iw.kZr;k 

?ksjs gq, gSA
∴ ekuk csyu dh f=T;k (R) = xksys dh f=T;k (r) 
(i) xksys dk i`"Bh; {ks=Qy = 4πr2

(ii) csyu dk oozG i`"Bh; {ks=Qy = 2πRH 
fp= ls Li"V gS fd csyu dh mG¡pkbZ H = 2r
∴	csyu dk oozG i`"Bh; {ks=Qy = 2πR (2r) 
	 = 2πr (2r), 	 D;ksafd R = r
	 = 4πr2

vr% csyu dk oozG i`"Bh; {ks=Qy = 4πr2 	 mÙkj
(iii) mDr nksuksa osG i`"Bh; {ks=Qyksa dk vuqikr 
                      = 4πr2 : 4πr2 = 1 : 1.	 � mÙkj

iz'ukoyh 11.3

1. ml yEco`Ùkh; 'kaoqG dk vk;ru Kkr dhft,] 
ftldh %

(i) f=T;k 6 lseh vkSj mG¡pkbZ 7 lseh gSA 
(ii) f=T;k 3.5 lseh vkSj mG¡pkbZ 12 lseh gSA
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gy % (i) yEco`Ùkh; 'kaoqG dh f=T;k (r) = 6 lseh rFkk 
mG¡pkbZ (h) = 7 lsehA

∴	  'kaoqG dk vk;ru	 =
 

1

3

2pr h

=
 

1

3

22

7
6 7

2× × ×( )
 
?ku lseh = 264 ?ku lsehA	

vr% yEco`Ùkh; 'kaoqG dk vk;ru 264 ?ku lsehA
mÙkj

(ii)	 yEco`Ùkh; 'kaoqG dh f=T;k (r) = 3.5 lseh 

		                     
 =

 

7

2
lseh 

	               'kaoqG dh mG¡pkbZ (h) = 12 lseh 

∴	                'kaoqG dk vk;ru =
 

1

3

2× pr h

=
 

1

3

22

7

7

2

7

2
12× × × ×

 
?ku lseh = 154 ?ku lseh 

vr% yEco`Ùkh; 'kaoqG dk vk;ru  
                    = 154 ?ku lsehA 			   mÙkj
2. 'kaoqG osG vkdkj osG ml crZu dh yhVjksa esa èkkfjrk 

Kkr dhft,] ftldh %
(i) f=T;k 7 lseh vkSj fr;ZoG mG¡pkbZ 25 lseh gSA
(ii) mG¡pkbZ 12 lseh vkSj fr;ZoG mG¡pkbZ 13 lseh gSA
gy % (i) ;gk¡] r = 7 lseh vkSj l = 25 lseh 
ekuk 'kaoqG dh mG¡pkbZ h lseh gS] rc
∴	 l2	 = h2 + r2

 	 h2	 = l2 – r2 = 252 – 72

		  = 625 – 49 = 576
∴	 h	 = 576 24=  lseh 

	 'kaDokdkj crZu dk vk;ru =
 

1

3

2pr h

=
 

1

3

22

7
7 7 24× × × ×



  

lseh3 = 1232 lseh3

∴ crZu dh /kkfjrk (yhVj esa)

         
=

 

1232

1000







= yhVj 1·232
 
yhVjA		 mÙkj

(ii) ;gk¡] h = 12 lseh vkSj l = 13 lseh 
ekuk 'kaoqG osG vk/kkj dh f=T;k r lseh gSA
rc]   	        r2 = l2 – h2 = 132 – 122

	                     = 169 – 144 = 25
⇒               r = 25 5=  lseh 

'kaDokdkj crZu dk vk;ru = 
1

3

2pr h

=
 

1

3

22

7
5 5 12× × × ×



  

lseh3 =
 

2200

7  
lseh3

∴ yhVj esa crZu dh /kkfjrk (vk;ru)

	
=

 

2200

7

1

1000
×



  

yhVj 

 (...  1000 ?ku lseh = 1 yhVj)

	
=

 

11
35  

yhVjA			   mÙkj

3. ,d 'kaoqG dh mG¡pkbZ 15 lseh gSA ;fn bldk vk;ru 
1570 lseh3 gS] rks blosG vk/kkj dh f=T;k Kkr dhft,A  
(π = 3.14 iz;ksx dhft,A)

gy % ;gk¡] h = 15 lseh vkSj vk;ru = 1570 lseh3

ekuk 'kaoqG osG vk/kkj dh f=T;k r lseh gSA
∴	 vk;ru	 = 1570 lseh3

⇒
	

1

3

2pr h
	
= 1570

⇒
	

1

3
3 14 15

2× × ×. r
	
= 1570

⇒	 r2	 = 
1570

314 5
100

· ×
=

∴	 r	 = 100 10=
vr% 'kaoqG osG vk/kkj dh f=T;k 10 lseh gSA	�  mÙkj
4. ;fn 9 lseh mG¡pkbZ okys ,d yEco`Ùkh; 'kaoqG dk 

vk;ru 48π lseh3 gSA blosG vk/kkj dk O;kl Kkr dhft,A
gy % 'kaoqG dh mG¡pkbZ (h) = 9 lseh 
	 'kaoqG dk vk;ru	= 48π lseh3

	

1

3

2pr h





	= 48π lseh3

⇒
	       

1

3
9

2× ×pr
	
= 48π

⇒ 	 r2 	=
 

48 3

9

p
p

×
×  

lseh2 = 16 lseh2

∴ 	 r 	= 16  lseh = 4 lseh 

⇒ 	 2r	= 2 × 4 lseh = 8 lseh 
vr% 'kaoqG osG vk/kkj dk O;kl = 8 lsehA	 mÙkj
5. mGijh O;kl 3.5 ehVj okys 'kaoqG osG vkdkj dk 

,d xïk 12 ehVj xgjk gSA bldh /kkfjrk fdyksyhVj esa 
fdruh gS \



85i`"Bh; {ks=Qy vkSj vk;ru

gy % xïs dk mGijh O;kl	 = 3.5 ehVj

∴     xM~<s dh f=T;k (r) =
 

3 5

2

.

 
ehVj

	                      
=
 

35

2 10×
 ehVj =

 

7

4  
ehVj

	 xM~<s dh mG¡pkbZ (h)	 = 12 ehVj

∴	 xM~<s dk vk;ru	 = 
1

3

2pr h

     
 =

 

1

3

22

7

7

4

7

4
12× × × ×

 
ehVj3 =

 

154

4  
ehVj3

...  1eh3 = 1000 yhVj = 1 fdyks yhVj
∴ 38.5 eh3 = 38.5 fdyks yhVj
vr% x<~<s dh /kkfjrk = 38.5 fdyks yhVj	 mÙkj
6. ,d yEco`Ùkh; 'kaoqG dk vk;ru 9856 lseh3 gSA 

;fn blosG vk/kkj dk O;kl 28 lseh gS] rks Kkr   dhft, %

(i) 'kaoqG dh mG¡pkbZ (ii) 'kaoqG dh fr;ZoG mG¡pkbZ   
(iii) 'kaoqG dk oozG i`"Bh; {ks=QyA

gy % (i) 'kaoqG osG vk/kkj dk O;kl = 28 lseh 

∴	 f=T;k	 = r =
 

28

2
 lseh = 14 lseh

	          'kaoqG dk vk;ru = 9856 lseh3

⇒
	                  

1

3

2pr h
 
= 9856 lseh3

⇒
  

1

3

22

7
14 14× × × × h

 
= 9856

⇒	 h	 =
 

9856 3 7

22 14 14

× ×
× ×  

= 48 lseh

vr% 	 'kaoqG dh mG¡pkbZ	 = 48 lsehA	 mÙkj

(ii) ekuk 'kaoqG dh fr;ZoG mG¡pkbZ l gS] rc

	 l2	 = h2 + r2 = 482 + 142

		  = 2304 + 196 = 2500

∴	 l	 = 2500 50=  lseh 

vr%   'kaoqG dh fr;Zo~G mG¡pkbZ = 50 lsehA	 mÙkj 

(iii) 'kaoqG dk oozG i`"Bh; {ks=Qy = πrl

		
=

 

22

7
14 50× ×

		  = 2,200 lseh2A	 mÙkj

7. Hkqtkvksa 5 lseh] 12 lseh vkSj 13 lseh okys ,d 
ledks.k f=Hkqt ABC dks Hkqtk 12 lseh osG ifjr% ?kqek;k 
tkrk gSA bl izdkj izkIr Bksl dk vk;ru Kkr dhft,A

gy % ... ∆ABC dks 12 lseh okyh Hkqtk AB osG ifjr% 
?kqek, tkus ij çkIr fuEufyf[kr 'kaDokadkj Bksl vkÏfr çkIr 
gksrh gSa ftlesa

∴	 'kaoqG dh mG¡pkbZ AB	 = 12 lseh
vkSj	 'kaoqG dh f=T;k CB	 = 'kaoqG dh nwljh Hkqtk 

		  = 5 lseh 

∴	 'kaoqG dk vk;ru	 =
 

1

3

2pr h

=
 

1

3
5 12

2× × ×p ( )
 
= 100π ?ku lsehA

vr%  çkIr 'kaoqG dk vk;ru = 100π ?ku lsehA mÙkj
8. ;fn iz'u 7 osG f=Hkqt ABC dks ;fn Hkqtk 5 lseh 

osG ifjr% ?kqek;k tk,] rks bl izdkj izkIr Bksl dk vk;ru 
Kkr dhft,A iz'u 7 vkSj 8 esa izkIr fd, x, nksuksa Bkslksa 
osG vk;ruksa dk vuqikr Hkh Kkr dhft,A

gy % ∵ ∆ABC dks 5 lseh okys Hkqtk osG ifjr% ?kqek, 
tkus ij fuEukafdr 'kaDokdkj vkÏfr çkIr gksrh gS ftlesa

∴  	 'kaoqG dh mG¡pkbZ (h)	 = 5 lseh 
vkSj 	 vk/kkj dh f=T;k (r)	 = nwljh Hkqtk 
		  = 12 lseh 

∴ 'kaoqG dk vk;ru =
 

1

3

2pr h

	
=

 

1

3
12 5

2× × ×p ( )
 
?ku lseh 

 	 = 240π ?ku lseh 
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vr% çkIr 'kaoqG dk vk;ru = 240π ?ku lsehA
rc iz'u 7 o iz'u 8 ls izkIr Bkslksa osG vk;ruksa dk 

vuqikr                 = 100π : 240π
	                      = 5 : 12.	 mÙkj
9. xsgw¡ dh ,d <sjh 10.5 ehVj O;kl vkSj 3  ehVj 

mG¡pkbZ okys ,d 'kaoqG osG vkdkj dh gSA bldk vk;ru 
Kkr dhft,A bl <sjh dks o"kkZ ls cpkus osG fy, osGuokl 
ls <dk tkuk gSA okafNr osGuokl dk {ks=Qy Kkr dhft,A

gy % xsgw¡ dh <sjh ls cus 'kaoqG dh mG¡pkbZ (h) 
		  = 3 ehVj 

rFkk	 vk/kkj dk O;kl	 = 10.5 ehVj =
 

21

2
 ehVj

∴	 vk/kkj dh f=T;k (r)	 =
 

21

2 2×  
=

 

21

4
 ehVj

∴ 	xsgw¡ dh <sjh ('kaoqG) dk vk;ru =
 

1

3

2pr h

	
=

 

1

3

22

7

21

4

21

4
3× × × ×

 
?ku ehVj

	
=

 

693

8  
?ku ehVj 

	 = 86.625 ?ku ehVjA

<sjh ls izkIr 'kaoqG dh fr;ZoG mG¡pkbZ (l) = r h2 2+

	
=

 

21

4
3

2
2





+ ( )

	
=

 

441

16
9

441 144

16
+ = +

	
=

 

585

16  
=

 

1

4
585×

 

	
=

 

1

4
24 186× .

 
	 = 6.046 ehVj  = 6.05 ehVj 
∴ <sjh dks <dus ds fy, vko';d dsuokl = xsgw¡ dh 

<sjh dk oozG i`"Bh; {ks=Qy 
	 = πrl

	
=

 

22

7

21

4
6 05× × .

	 = 99.825 oxZ ehVj 
vr% xsgw¡ dh <sjh ('kaoqG) dks <dus osG fy, vko';d 

osGuokl dk {ks=Qy 
	 = 99.825 oxZ ehVjA  � mÙkj

iz'ukoyh 11.4

1. ml xksys dk vk;ru Kkr dhft, ftldh f=T;k 
fuEufyf[kr gSa %

(i) 7 lseh]         (ii) 0.63  ehVjA
gy %  (i) xksys dh f=T;k (r) = 7 lseh 

∴ 	           xksys dk vk;ru = 
4

3

3pr

		
=
 

4

3

22

7
7

3× × ( )
 
?ku lseh

	 	
=

 

4

3
22 7 7× × ×

 
?ku lseh

		
=

 

4312

3  
?ku lseh

		
=

 
1437

1

3  
?ku lseh

∴ xksys dk vk;ru = 1437.33 ?ku lsehA	 mÙkj
(ii) xksys dh f=T;k (r) = 0.63 ehVj 

∴ 	 xkssys dk vk;ru = 
4

3

3pr

	
=
 

4

3

22

7
0 63

3× × ( · )  ?ku ehVj

	
=

 

4

3

22

7
0 63 0 63 0 63× × × ×· · ·

 
?ku ehVj

	 = 1.047816  ?ku ehVjA
	 = 1.05 ?ku ehVj yxHkx
vr% xksys dk vk;ru = 1.05 ?ku ehVj (yxHkx)A

mÙkj
2. ml Bksl xksykdkj xsan }kjk gVk, x, (foLFkkfir) 

ikuh dk vk;ru Kkr dhft,] ftldk O;kl fuEufyf[kr 
gS %

(i) 28 lseh]       (ii) 0.21 ehVjA
gy % (i)	  xksys dk O;kl	 = 28 lseh

∴	 xksys dh f=T;k (r)	 =
 

28

2
 = 14 lseh 

 	 xksys dk vk;ru	 =
 

4

3

3pr

xksys }kjk gVk, x, ikuh dk vk;ru = xksys dk vk;ru

	
=

 

4

3

22

7
14

3× × ( )
 
?ku lseh 
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=

 

4

3

22

7
14 14 14× × × ×

 
?ku lseh 

	=
 

34 496

3

,
 ?ku lseh 

vr% xksyk ikuh gVk,xk = 11,498.67 ?ku lsehA 
		  mÙkj
(ii)     xksys dk O;kl = 0.21 ehVj

∴ xksys dh f=T;k (r) =
 

0 21

2

.

 
ehVj 

                             = 0.105 ehVj
xksys }kjk gVk, x, ikuh dk vk;ru = 

 
 xksys dk vk;ru =

 

4

3

3pr

	
=

 

4

3

22

7
0 105

3× × ( . )
 
?ku ehVj

	 =
 

4

3

22

7
0 0011576× × .

 
?ku ehVj

	 = 0.004851 ?ku ehVj yxHkx	
vr% xksys }kjk gVk, x, ikuh dk vk;ru

  = 0.004851 ?ku ehVj yxHkxA mÙkj
3. /kkrq dh ,d xsan dk O;kl 4.2 lseh gSA ;fn bl 

/kkrq dk ?kuRo 8.9 xzke izfr ?ku lseh gS rks bl xsan dk 
nzO;eku Kkr dhft,A

gy %   xsan dk O;kl = 4.2 lseh

∴ xsan dh f=T;k (r) =
 

4 2

2

.

 
= 2.1 lseh 

∴ 	 xsan dk vk;ru	 =
 

4

3

3pr

	
=

 

4

3

22

7
2 1

3× × ( . )
 
?ku lseh 

	
=

 

4

3

22

7
2 1 2 1 2 1× × × ×. . .

 
?ku lseh 	

	 = 4 × 22 × 0.1 × 2.1 × 2.1 ?ku lseh 
	 = 38.808 ?ku lseh 
∴ xsan dk nzO;eku = xsan dk vk;ru

× xsan dh /kkrq dk ?kuRo
	 = 38.808 ?ku lseh × 8.9 xzke/?ku lseh 
	 = 345.3912 xzke 
	 = 345.39 xzke yxHkx 	
vr%	 xsan dk nzO;eku = 345.39 xzke (yxHkx)A	

mÙkj

4. pUnzek dk O;kl i`Foh osG O;kl dk yxHkx 
,d&pkSFkkbZ gSA pUnzek dk vk;ru i`Foh osG vk;ru dh 
dkSu&lh fHkUu gS\

gy % ekuk i`Foh dk O;kl 4D ehVj gSA
∴ i`Foh dh f=T;k (R) = 2D ehVj 

iz'ukuqlkj] pUnzek dk O;kl = 
1

4  
i`Foh dk O;kl

∴	 pUnzek dk O;kl =
 

1

4
4× =D D

 
ehVj

∴	 pUnzek dh f=T;k r	 = 
D
2  

ehVj

rc       pUnzek dk vk;ru =
 

4

3

3pr

		
=

 

4

3 2

3

p D





]	 D;ksafd
 
r D=

2

		
=

 

pD3

6  
?ku ehVj

vkSj    i`Foh dk vk;ru =
 

4

3

3pR

		             
=

 

4

3
2

3p( )D ,	 D;ksafd R= 2D

		             
=

 

32

3

3pD

 
?ku ehVj

∴

	 

pUnzek dk vk;ru
i`Foh dk vk;ru

 

=

 

p

p

D

D

3

3

6

32

3  

		                       
=

 

p
p

D
D

3

36

3

32

1

64
× =

vr% pUnzek dk vk;ru i`Foh osG vk;ru dk 

=
 

1
64  

Hkkx gSA        mÙkj

5. O;kl 10.5 lseh okys ,d v¼Z&xksykdkj dVksjs 
esa fdrus yhVj nw/k vk ldrk gS\

gy %   dVksjs dk O;kl = 10.5 lseh 

∴ dVksjs dh f=T;k (r) =
 

10 5

2

.

 
lseh 

                         
 =

 

105

20  
lseh =

 

21

4  
lseh 
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v¼Zxksykdkj dVksjs dk vk;ru 

=
 

1

2
× 4

3

3pr
 
=

 

1

2
× × ×





4

3

22

7

21

4

3

=
 

1

2
× × × × ×4

3

22

7

21

4

21

4

21

4  

=
 

4851

16
 ?ku lseh

= 303.1875 ?ku lseh = 303 ?ku lseh 

=
 

303

1000 	
yhVj (D;ksafd 1 yhVj = 1000  ?ku lseh)

=  0.303 yhVj
vr% dVksjs esa 0.303 yhVj nw/k vk ldrk gSA� mÙkj
6. ,d v¼Zxksykdkj Vadh 1 lseh eksVh ,d yksgs dh 

pknj ls cuh gSA ;fn bldh vkarfjd f=T;k 1 ehVj gS] rks 
bl Vadh osG cukus esa yxs yksgs dk vk;ru Kkr dhft,A

gy % ekuk v¼Zxksykdkj Vadh dh cká f=T;k = R rFkk 
Hkhrjh f=T;k = r
     R = (1 + 0.01) eh-] (eksVkbZ = 1 lseh = 0.01 ehVj)
       = 1.01 eh-
vkSj r = 1 ehVj

Vadh esa iz;qDr yksgs dk vk;ru 
	  	= ckgjh vk;ru & Hkhrjh vk;ru

	 	
= 

2

3

2

3

3 3p pR r−
 
=

 

2

3

3 3p( )R r−

		
=

 

2

3

22

7
1 01 1

3 3× × −[( . ) ( ) ]
 
ehVj3

		
=

 

44

21
1 030301 1× −( . )

 
ehVj3

		
=

 

44

21
0 030301×





.

 
ehVj3

		  = 0.06348 ehVj3 (yxHkx)
vr% Vadh esa yxs yksgs dk vk;ru 

= 0.06348 ehVj3A  mÙkj
7. ml xksys dk vk;ru Kkr dhft, ftldk i`"Bh; 

{ks=Qy 154 lseh2 gSA
gy % ekuk  xksys dh f=T;k r lseh gSA
	 xksys dk i`"Bh; {ks=Qy	 = 154 lseh2

⇒	 4πr2	 = 154

⇒
	

154 7

4 22
12 25

×
×

= .
	
= 154

⇒	 r2	 = 12 25 3 5. .=

∴	 r	 = 12 25 3 5. .=  lseh

xksys dk vk;ru =
 

4

3

3pr

	       
=

 

4

3

22

7
3 5 3 5 3 5× × × ×





. . .

 
lseh3

	       
=

 

539

3
 lseh3 =

 
179

2

3  
lseh3

	       = 179.67 lseh3 (yxHkx) 
vr% xksys dk vk;ru yxHkx 179.67 ?ku lseh gSA
	 mÙkj
8. fdlh Hkou dk xqEcn ,d v¼Zxksys osG vkdkj dk 

gSA vUnj ls blesa lisGnh djkus esa ` 498.96 O;; gq,A ;fn 
lisGnh djkus dh nj ̀  2 izfr oxZ ehVj gS] rks Kkr dhft, %

(i) xqEcn dk vkUrfjd oozG i`"Bh; {ks=Qy
(ii) xqEcn osG vUnj dh gok dk vk;ruA
gy % (i) ` 2 izfr oxZ ehVj dh nj ls lisGnh djkus dk 
               O;; = ` 498.96
∴ xqEcn dk vkUrfjd oozG i`"Bh; {ks=Qy 

                
=

 

498 96

2

.

 
eh2 = 249.48 ehVj2A	 mÙkj

(ii) v¼Zxksys dk oozGi`"Bh; {ks=Qy
∴	 2πr2	 = 249.48

⇒
	

2
22

7

2× × r
	
= 249.48

⇒	 r2	 =
 

249 48 7

2 22

. ×
×

⇒	 r2	 =
 

24948 7

2 22 100

567 7

100

×
× ×

= ×

⇒	 r	 =
 

567 7

100

×

∴ 	 r	 =
 

9 9 7 7

10 10

× × ×
×  

ehVj

		
=

 

9 7

10

×

 
eh- = 

63

10  
ehVj

	vc xqEcn dk vk;ru =
 

2

3

3pr
 

		
=

 

2

3

22

7

63

10

63

10

63

10
× × × ×

 
eh3

		  = 523.908 ehVj3 523.9 yxHkx
vr% xqEcn osG vUnj gok dk vk;ru 
		  = 523.9 ehVj3 (yxHkx)A	 mÙkj



89i`"Bh; {ks=Qy vkSj vk;ru

 9. yksgs osG lÙkkbl Bksl xksyksa dks fi?kykdj] ftuesa 
ls izR;sd dh f=T;k r gS vkSj i`"B dk {ks=Qy S gS] ,d 
cM+k xksyk cuk;k tkrk gS] ftldk i`"Bh; {ks=Qy S'  gSA 
Kkr dhft, %

(i) u, xksys dh f=T;k r'
(ii) S vkSj S′ dk vuqikrA
gy %  (i) xksys dh f=T;k r vkSj i`"Bh; {ks=Qy S gS] rc
 	 S	 = 4πr2	 ...(1)

vkSj 	       xksys dk vk;ru (V) =
 

4

3

3pr

∴	lHkh 27 xksyksa dk vk;ru (V') =
 
27

3

3× 4 pr

		              = 36pr3

∴	           uo fu£er xksys dk vk;ru = 36pr3

... uo fu£er xksys dh f=T;k r' gS_ vr% bl xksys dk 

  vk;ru =
 

4

3

3pr '

rc]
 

4

3
36

3 3p pr r' =
 
 ⇒    r'3 = 27r3 = (3r)3

⇒                                          r' = 3r
vr% uo fu£er xksys dh f=T;k 3r gS (tgk¡ r NksVs xksyksa 

dh f=T;k gS)A	 		  mÙkj
(ii)	 uo fu£er xksys dk i`"Bh; {ks=Qy S' = 4πr' 2

		         = 4π(3r)2

∴	                                   S' = 36πr2� ...(2)
lehdj.k (1) o (2) ls]

visf{kr vuqikr =
 

S
S '  

=
 

4

36

2

2

p
p
r
r  

=
 

4

36  
=

 

1

9

visf{kr vuqikr = 1 : 9. 	 		  mÙkj
10. nokbZ dk ,d oSGIlwy 3.5 feeh O;kl dk ,d 

xksyk (xksyh) gSA bl oSGIlwy dks Hkjus osG fy, fdruh nokbZ 
(feeh3 esa) dh vko';drk gksxh \

gy %    oSGIlwy dk O;kl = 3.5 feeh

∴  oSGIlwy dh f=T;k (r) = 
3.5

2  
feeh

                                     
=

 

35

20  
feeh =

 

7

4  
feeh

∴ oSGIlwy dk vk;ru =
 

4

3

3pr

	
=

 

4

3

22

7

7

4

7

4

7

4
× × × ×

 
feeh3

	
=

 

539

24  
feeh3

	 = 22.46 feeh3 (yxHkx) 

vr% oSGIlwy dks Hkjus osG fy, nokbZ dh vko';drk 
gksxh = 22.46 feeh3A			   mÙkj

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. ;fn ,d csyu ds oØ i`"B dk {ks=Qy  

1760 lseh-2 rFkk f=T;k 14 lseh- gS] rks mldh Å¡pkbZ 
fyf[k,A

gy % csyu dk oozG i`"B = 2prh

⇒ 	 1760	 = 2 × 22

7  
× 14 × h

		  = 2 × 22 × 2 × h = 88 × h
csyu dh mG¡pkbZ 20 lseh gSA
iz'u 2. ,d yEco`Ùkh; 'kadq ds vk/kkj dh f=T;k  

6 lseh- rFkk <kyw Å¡pkbZ 28 lseh- gSA 'kadq ds oØi`"B dk 
{ks=Qy fyf[k,A

gy % 	 'kaoqG dk oozG i`"B	= prl =
 

22

7
 × 6 × 28

		 = 22 × 6 × 4 = 528
'kaoqG dk oozG i`"Bh; {ks=iGy 528 lseh2 gSA
iz'u 3. ,d csyukdkj cksry dk O;kl 10 lseh gSA ;fn 

mlesa 14 lseh Å¡pkbZ rd æo Hkjk gks] rks æo dk vk;ru 
Kkr dhft,A 

gy % 	 csyu dk vk;ru	= pr2h =
 

22

7  
× 5 × 5 × 14

= 22 × 25 × 2 = 44 × 25 = 1100.
æo dk vk;ru 1100 lseh3 gSA
iz'u 4. ,d VSUV 'kadq ds vkdkj dk gS] ftlds vkèkkj 

dh f=T;k 7 ehVj rFkk Å¡pkbZ 5 ehVj gSA VSUV esa yxus okys 
diM+s dk {ks=Qy Kkr dhft,A

gy % fr;Zd mG¡pkbZ (l) Kkr dju gksxh %

	l = r h2 2+  = 7 5
2 2+ = 74  ≈ 8.6 eh-

VsUV ds diM+s dk {ks=iGy 
		  = 'kaoqG dk oozG i`"B; (prl)

		  =
 

22

7  
× 7 × 8.6

 
= 22 × 8.6 = 189.2

diM+s dk {ks=iGy yxHkx 189.2 ehVj2 gksxkA
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iz'u 5. ,d /kkrq ds xksys dh f=T;k 14 lseh gSA bldk 
i`"Bh; {ks=Qy Kkr dhft,A

gy % xksys dk i`"Bh; {ks=iGy = 4pr2

		  = 4 ×
 

22

7
 × 14 × 14 

		  = 4 × 22 × 2 × 14 = 176 × 14 = 2464
xksys dk i`"Bh; {ks=iGy 2464 lseh2 gSA
iz'u 6. 2 lseh f=T;k okys ,d csyukdkj fxykl  

dh Å¡pkbZ 
6
p  

lseh gS] rks mlesa fdruk ikuh vk;sxk\

gy % ikuh dk vk;ru = csyu dk vk;ru (pr2h)

		 = p × (2)2 ×
 

6
p  

= p × 4 ×
 

6
p  

		
=

 

π× ×4 6

p  
= 24

 
= 24 lseh3 

iz'u 7. ,d 'kadq ds vk/kkj dk O;kl 12 ehVj rFkk 
fr;Zd Å¡pkbZ 10 ehVj gSA 'kadq dk lEiw.kZ i`"Bh; {ks=Qy 
Kkr dhft,A

gy % lEiw.kZ i`"B = pr(l + r)

		 =
 

22

7  
× 6(10 + 6) =

 

22

7  
× 6 × 16

		 =
 

2112

7  
≈ 301.71

 
= 301.71 ehVj2

iz'u 8. ;fn ,d 'kadq dk oØi`"B 2035 oxZ lseh 
rFkk vk/kkj dk O;kl 35 lseh gks rks 'kadq dh fr;Zd Å¡pkbZ 
Kkr dhft,A

gy % ...	 prl 	= 2035

⇒
 	

22

7  
× 17.5 × l 	= 2035

⇒ 	 22 × 2.5 × l 	= 2035

⇒ 	 l 	=
 

2035

55  
= 37.

iz'u 9. yEc o`Ùkh; 'kadq dh Å¡pkbZ 8 lseh rFkk vk/kkj 
dh f=T;k 6 lseh gSA mldk vk;ru Kkr dhft,A

gy % fn;k gS % h = 8 lseh] r = 6 lseh

  vk;ru =
 

1

3
pr2h =

 

1

3  
×

 

22

7  
× 6 × 6 × 8

         =
 

22

7  
× 2 × 6 × 8 =

 

2112

7  
≈ 301.71 lseh3

iz'u 10. ,d 'kadq dk oØ i`"Bh; {ks=Qy 1884.4 
ehVj2 gS rFkk bldh fr;Zd Å¡pkbZ 12 ehVj gSA blds vkèkkj 
dh f=T;k Kkr dhft,A

gy % 	                 prl = 1884.4
⇒ 	 3.14 × r × 12	= 1884.4

⇒ 	 r	=
 

1884 4

37 68

.

.  
= 50 ehVj

iz'u 11. ,d [kks[kyk xksyh; 'kSy 2 lseh eksVk gSA 
;fn bldh cká f=T;k 8 lseh gS rks blesa yxh /kkrq dk 
vk;ru Kkr dhft,A

gy %
 
/kkrq dk vk;ru =

 

4

3
p(R3 – r3)

		  =
 

4

3

22

7
8 6

3 3× −( )

 
=

 
88

21
512 216( )−

		  =
 
88

21
296×

 
=

 
26048

21  
≈ 1240.38 lseh3

iz'u 12. leku O;kl okys ,d 'kadq rFkk ,d v¼Zxksys 
ds lery i`"Bksa dks feykdj ,d Bksl fufeZr fd;k gS] ;fn 
Bksl dk lEiw.kZ vk;ru 80π ?ku lseh rFkk 'kadq dh Å¡pkbZ 
7 lseh gS rks vk/kkj dk O;kl Kkr dhft,A

gy % ekuk f=T;k = r, 'kaoqG dh mG¡pkbZ (h) = 7 lseh
	 Bksl dk vk;ru = 'kaoqG dk vk;ru + v¼Zxksys dk vk;ru 

⇒ 	 80p	=
 

1

3

2

3

2 3p pr h r+
 

⇒ 	 80	=
 

1

3
7

2

3

2 3r r( ) +

⇒ 	 240 	= 7r2 + 2r3

⇒ 	 r2(7 + 2r)	= 240
;gk¡ fgV&,aM&Vªk;y ls tk¡ps % ;fn r = 4, rks 16(7 + 8) 

= 16 × 15 = 240 larq"V gksrk gSA
vr% 	 f=T;k r	= 4 lseh
vk/kkj dk O;kl 2r = 8 lseh gSA
iz'u 13. ,d 'kadq dh Å¡pkbZ 28 lseh rFkk vk/kkj 

dh f=T;k 21 lseh gSA mldk oØ i`"Bh; {ks=Qy] lEiw.kZ 
i`"Bh; {ks=Qy rFkk vk;ru Kkr dhft,A

gy % r = 21, h = 28 

	 fr;Zd mG¡pkbZ (l) 	= 21 28
2 2+  = 441 784+  

		 = 1225  = 35 lseh

 oozG i`"B (prl) :
 

22

7  
× 21 × 35 

		 = 22 × 3 × 35 = 2310 lseh2

lEiw.kZ i`"B (pr(l + r)) :
 

22

7  
× 21(35 + 21) 

		 = 66 × 56 = 3696 lseh2
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	vk;ru
 

1

3

2pr h



  

:
 

1

3  
×

 

22

7  
× 21 × 21 × 28 

		 = 22 × 21 × 28 = 12936 lseh3

iz'u 14. ,d 'kadq] ,d v/kZxksyk o csyu ,d gh 
vkèkkj o Å¡pkbZ ij cus gSaA muds vk;ruksa dk vuqikr 
fyf[k,A

gy %    vuqikr = 'kaoqG % v¼Zxksyk % csyu

		
=

 

1

3
pr2h :

 

2

3
pr3 : pr2h

�
(h = r j[kus ij)

		
=

 

1

3
pr3 : 2

3
pr3 : pr3

 
=

 

1

3  
: 2

3  
: 1

		  = 1 : 2 : 3
iz'u 15. ;fn ,d xksys dk vk;ru 38808 ?ku lseh 

gS] rks xksys dk i`"Bh; {ks=Qy Kkr dhft,A

gy % 	 vk;ru	=
 

4

3
pr3 = 38808

	

4

3  
×

 

22

7  
× r3	= 38808

⇒ 	 r3	= 441 × 21 = 9261
⇒ 	 r	= 21 lseh
	 i`"Bh; {ks=iGy	= 4pr2

= 4 ×
 

22

7
 × 21 × 21 = 88 × 63 = 5544

iz'u 16. 10 lseh f=T;k ds /kkrq ds xksys ls leku 
f=T;k ds 8 xksys cuk, tkrs gSaA bl izdkj cus izR;sd xksys 
dk i`"Bh; {ks=Qy Kkr dhft,A

gy % cM+s xksys dk vk;ru = 8 × NksVs xksys dk vk;ru

⇒
 	

4

3
p(10)3 	= 8 ×

 

4

3
pr3

⇒ 	 1000 	= 8r3 = 5 lseh
NksVs xksys dk i`"B {ks=iGy 	= 4p(5)2 = 100p
izR;sd NksVs xksys dk {ks=iGy 100p lseh2 gSA
iz'u 17. ,d 'kadq ds vkdkj ds crZu dh f=T;k  

10 lseh vkSj Å¡pkbZ 18 lseh gSA ;g ikuh ls iwjk Hkjk gqvk 
gSA bls 5 lseh f=T;k ds ,d csyukdkj crZu esa mMsyk 
tkrk gSA csyukdkj crZu esa ikuh dh Å¡pkbZ Kkr dhft,A

gy % ikuh dk vk;ru leku jgsxkA 
	 'kaoqG dk vk;ru	= csyu dk vk;ru

	

1

3
1
2

1pR H 	=
 
pR H2

2
2

⇒
 	

1

3  
× (10)2 × 18	= (5)2 × H2

⇒  600 = 25 × H2   ⇒   H2 =
 

600

25  
= 24

csyukdkj crZu esa ikuh dh mG¡pkbZ 24 lseh gksxhA
iz'u 18. 9 lseh f=T;k ds /kkrq ds xksys dks fi?kykdj 

3 lseh f=T;k vkSj 6 lseh Å¡pkbZ ds fdrus 'kadq cuk;s tk 
ldrs gSa\

gy % 'kaoqGvksa dh la[;k (n) =
 

xksys dk vk;ru
,d 'kaoqG dk vk;ru

⇒ 	 n 	=

 

4

3
9

1

3
3 6

3

2

p

p

( )

( ) ( )
 

= 4 9 9 9

3 3 6

× × ×
× ×

 	  	=
 

2916

54  
= 54 'kaoqG

iz'u 19. lhls ds ,d xksys dh f=T;k 5 lseh gSA blls 
5 fe-eh- f=T;k dh fdruh xksfy;k¡ cukbZ tk ldrh gaS\ 

gy % cM+k R = 5 lseh = 50 feeh] NksVk r = 5 feeh

	 la[;k 	=
 

cMs+  xksys dk vk;ru
NksVs xksys dk vk;ru

 	
=

 R
r

3

3
	
=

 

50

5

3



  

= (10)3 = 1000 xksfy;k¡

cYyh ls f=T;k (le:i D) 

	
1 5

2

.

	= 
r
4   

⇒
  
r = 3 ehVj

	fr;Zo~G m¡GpkbZ AC	= OA OC2 2+

		 = 4 3 252 2+ =  = 5 ehVj

vko';d diM+k (oozG i`"Bh; {ks=Qy)

	
prl	= 

22

7
3 5× ×

		
=

 

330

7
 = 47.14 oxZ ehVjA

q q



iz'ukoyh 12.1

1. ,d laxBu us iwjs fo'o esa 15—44 (o"kks± esa) dh vk;q okyh efgykvksa esa chekjh vkSj e`R;q osG dkj.kksa dk irk 
yxkus osG fy, fd, x, losZ{k.k ls fuEufyf[kr vk¡dM+s (% esa) izkIr fd, %

ozG-la- dkj.k efgyk e`R;qnj
1. tuu LokLF; voLFkk 31.8
2. rf=dk euksfodkjh voLFkk 25.4
3. {kfr 12.4
4. gn ; okfgdk voLFkk 4.3
5. 'olu voLFkk 4.1
6. vU; dkj.k 22.0

(i) mGij nh xbZ lwpukvksa dks vkys[kh; :i esa fu:fir dhft,A
(ii) dkSu&lh voLFkk iwjs fo'o dh efgykvksa osG [kjkc LokLF; vkSj e`R;q dk cM+k dkj.k gS\
(iii) viuh v/;kfidk dh lgk;rk ls ,sls nks dkj.kksa dk irk yxkus dk iz;kl dhft,] ftudh mGij (ii) esa eq[; 

Hkwfedk jgh gksA
gy % (i) nh xbZ lwpukvksa dk vkys[kh; fu:i.k %
cukus dh fof/k %
(1) X-v{k ij fofHkUu chekjh rFkk e`R;q ds dkj.kksa dks lqfo/kkuqlkj leku vUrjky ij iznf'kZr fd;k tkrk gSA X-v{k 

iSekuk = 1 dkj.k = 1 lseh
(2) X-v{k ij chekjh vFkok e`R;q dk izfr'kr iznf'kZr fd;k tkrk gSA
iSekuk = 1 lseh = 2%

tuu
LokLF;
voLFkk

raf=dk
euksfodkjh
voLFkk

{kfr gn;
okfgdk
voLFkk

vU;
voLFkk

vU;
dkj.k

efgykvksa esa chekjh vkSj e`R;q ds dkj.k

32.0

30.0

28.0

26.0

24.0

22.0

20.0

18.0

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

O

e
fg

y
k e

R̀;
q n

j
iSe

ku
k

l
se
h

(%
)

%
1

=
2
.0

%

31.8%

Y

25.4%

12.4%

4.3% 4.1%

22.0%

X

lkaf[;dh12
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 (ii) tuu LokLF; voLFkk dk izfr'kr  (31.8) lokZf/kd gSA vr% ;g iwjs fo'o dh efgykvksa  osG [kjkc LokLF; vkSj 

e`R;q dk lcls cM+k dkj.k gSA
 (iii) (a) iqu#Riknh LokLF; voLFkk]  (b) vifjiDo vk;q esa iztuuA
2. Hkkjrh; lekt osG fofHkUu {ks=ksa esa izfr gtkj yM+dksa  ij yM+fd;ksa  dh (fudVre nl rd dh) la[;k osG 

vk¡dM+s uhps fn, x, gSa %

ozG-la- {ks= izfr gtkj yM+dksa ij yM+fd;ksa dh la[;k
1. vuqlwfpr tkfr 940
2. vuqlwfpr tutkfr 970
3. xSj&vuqlwfpr tkfr@tutkfr 920
4. fiNM+s ftys 950
5. xSj&fiNM+s ftys 920
6. xzkeh.k 930
7. 'kgjh 910

(i) mGij nh xbZ lwpukvksa dks ,d n.M vkys[k }kjk fu:fir dhft,A

(ii) d{kk esa ppkZ djosG crkb, fd vki bl vkys[k ls dkSu&dkSu ls fu"d"kZ fudky ldrs gSa\

gy %  (i) n.M fp= (vkys[k) cukus dh fof/k %

(1) X-v{k ij fofHkUu {ks=ksa dks iznf'kZr djrs gSa fdUgha nks {ks=ksa ds e/; leku&vUrjky j[kk tkrk gSA

iSekuk] 1 {ks= = 1 lseh

(2) Y-v{k ij yM+fd;ksa dh la[;k dks iznf'kZr djrs gSaA izfrPNsn fcUnq O dks 900 ekudj] iSekuk fu/kkZfjr djrs gSaA Y-
v{k ij iSekuk] 1 lseh = 10 yM+fd;k¡ bl izdkj O ls Åij izR;sd lseh ij 910, 920 ...... vkfn vafdr djrs gSaA

Hkkjrh; lekt ds {ks=

izf
r

gt
kj

y
M
+d

ksa
ij

y
M
+fd

;
ksa
d

h
l
a[
;
k

970

960

950

940

930

920

910

980
Hkkjrh; lekt ds fofHkUu {ks=ksa esa

izfr gtkj yM+dksa ds lkis{k yM+fd;ksa dh fLFkfr
dk n.M vkys[k

Y-v{k

940

970

920 920

930

910

950

O

v
uq&

l
wfp

r
t
kfr

'k
gj

h

v
uq&

l
wfp

r
t
ut

kfr

xSj
&v

uq&
l
wfp

r
t
kfr

@t
ut

kfr

fi
N
M
s+ f
t
y

s

xSj
&f

iN
M
+s f
t
y

s

xzk
fe

.k X-v{k

(ii) vkys[k osG fu"d"kZ %
(1) vuqlwfpr tutkfr esa (izfr gtkj yM+dksa ij) yM+fd;ksa dh la[;k lokZf/kd gSA
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(2) xSj&fiNM+s ftyksa dh vis{kk fiNM+s ftyksa esa (izfr gtkj yM+dksa ij) yM+fd;ksa dh la[;k vf/kd gSA
(3) 'kgjh {ks=ksa dh vis{kk xzkeh.k {ks=ksa esa (izfr gtkj yM+dksa ij) yM+fd;ksa dh la[;k vf/kd gSA

3. ,d jkT; oGh fo/kku lHkk osG pquko esa fofHkUu jktuhfrd ikfVZ;ksa }kjk thrh xbZ lhVksa osG ifj.kke uhps fn, x, gSa :

jktuhfrd ikVhZ A B C D E F

thrh xbZ lhVsa 75 55 37 29 10 37

 (i) ernku osG ifj.kkeksa dks fu:fir djus okyk ,d n.M vkys[k [khafp,A
 (ii) fdl jktuhfrd ikVhZ us vf/kdre lhVsa thrh gSa\
gy %  (i) n.M vkys[k cukus dh fof/k %
(1) X-v{k ij fofHkUu jktuhfrd ikfVZ;ksa dks iznf'kZr djrs gSaaA nks ikfVZ;ksa ds e/; leku vUrj j[krs gSaA

		  X-v{k ij iSekuk] 1 ikVhZ = 1 lseh-

(2) Y-v{k ij thrh x;h lhVsa iznf'kZr dh tkrh gSaA

		  Y-v{k ij iSekuk] 10 lhVsa = 1 lseh-

t
hr

h
x
bZ

l
hV

sa
iSe

ku
k
%

l
se
h

l
hV

sa
1

=
1

0

O

100

90

80

70

60

50

40

30

20

10

A B C D E F X-v{k

jktuSfrd ikVhZ

Y-v{k

fofHkUu jktuhfrd ikfVZ;ksa }kjk

thrh xbZ lhVksa dk n.M vkys[k

75

55

37

29

10

37

 (ii) A ikVhZ }kjk thrh x;h lhVksa ls lEcfU/kr vk;r dh Å¡pkbZ lokZf/kd gSA

vr% A ikVhZ ls vf/kdre lhVsa thrh gSaA	 mÙkj

4. ,d ikS/ks dh 40 ifÙk;ksa dh yEckb;k¡ ,d feyhehVj rd 'kq¼ ekih xbZ gSa vkSj izkIr vk¡dM+ksa dks fuEufyf[kr 
lkj.kh esa fu:fir fd;k x;k gS :

yEckbZ (feyhehVj esa) ifÙk;ksa dh la[;k
118 – 126 3
127 – 135 5
136 – 144 9
145 – 153 12
154 – 162 5
163 – 171 4
172 – 180 2

(i) fn, gq, vk¡dM+ksa dks fu:fir djus okyk ,d vk;r fp= [khafp,A
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(ii) D;k bUgha vk¡dM+ksa dks fu:fir djus okyk dksbZ vU; mi;qDr vkys[k gS \
(iii) D;k ;g lgh fu"d"kZ gS fd 153  feyhehVj yEckbZ okyh ifÙk;ksa dh la[;k lcls vf/kd gS\ D;ksa\
gy % (i) vk;r fp= cukus dh fof/k %
(1) fn;s x;s vk¡dM+ksa  osG oxZ vlrr gSaA bldk lcls cM+k nks"k ;g gS fd blesa mu ikS/kksa dh yEckb;k¡ 'kkfey ugha gSa 

ftudh yEckbZ iw.kk±d vFkkZr~ 126.5 feeh vFkok 153.5 feeh gSA bl nks"k ds fuokj.k ge bu oxks± dks lrr oxks± esa cnysaxsA 
,d oxZ dh fuEu lhek vkSj mlls igys oxZ dh mPp lhek dk vUrj 1 gS vFkkZr~ bl ckjEckjrk forj.k dks lrr cukus osG 

fy, 

ge izR;sd fuEu lhek esa ls
 

h
2

1

2
0 5= = .

 
?kVk;saxs vkSj 

izR;sd mPp lhek esa 0.5 tksM+saxsA
 (2) X-v{k o Y-v{k [khaprs gSaA
 (3) X-v{k ij ifÙk;ksa dh yEckb;k¡ iznf'kZr djrs gSaA iSekuk] 1 lseh = 9 feehA nks ozGekxr oxks± osG chp fjDr LFkku 

ugha NksM+rs gSaA
(4) Y-v{k ij ifÙk;ksa dh la[;k iznf'kZr djrs gSaA
Y-v{k ij iSekuk = 1 lseh  = 1 iÙkhA

ifÙk;ksa dh yEckb;k¡ ifÙk;ksa dh la[;k (ckjEckjrk)

vlrr oxZ lrr oxZ
118 – 126
127 – 135
136 – 144
145 – 153
154 – 162
163 – 171
172 – 180

117.5 – 126.5
126.5 – 135.5
135.5 – 144.5
144.5 – 153.5
153.5 – 162.5
162.5 – 171.5
171.5 – 180.5

3
5
9
12
5
4
1

(5) vk;rksa osG mGijh fljksa ij lEcfU/kr oxks± dh ckjEckjrk,¡ vafdr djrs gSaA

12

11

10

9

8

7

6

5

4

3

2

1

ikS/kksa dh ifÙk;ksa dh

yEckbZ vkSj ifÙk;ksa dh

la[;k dk vk;r fp=

Y-v{k

1
1
7

.5

1
2
6

.5

1
3
5

.5

1
4
4

.5

1
5
3

.5

1
6
2

.5

1
7
1

.5

1
8
0

.5

1

4

5

12

9

5

3

Oc
kj
Ec

kj
rk

,¡
(
if

Ùk
;
ksa
d

h
l
a[
;
k)

iSe
ku

k %
l
se
h

iÙ
kh

1
=

1

ifÙk;ksa dh yEckb;k¡ iSekuk % lseh feeh1 = 9

X-v{k
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(ii) gk¡] bu vk¡dM+ksa dks ckjEckjrk cgqHkqt }kjk Hkh fu:fir fd;k tk ldrk gSA

(iii) oxZ vUrjky (144.5—153.5) feeh osG vUrxZr 153 feeh vkrk gS_ vr% bl oxZ dh ckjEckjrk lcls vfèkd gSA 
;g fu"d"kZ lgh ugha gS D;ksafd 153 feeh yEckbZ dh ifÙk;ksa dh la[;k lokZf/kd gS rFkk ;g vfèkdre ckjEckjrk iwjs oxZ dk 
izfrfuf/kRo djrh gS u fd ek= 153 feeh dkA

5. uhps dh lkj.kh esa 400 fuvkWu ySEiksa osG thou&dky fn, x, gSa :

thou&dky (?k.Vksa esa) ySEiksa dh la[;k
300 – 400
400 – 500
500 – 600
600 – 700
700 – 800
800 – 900
900 – 1000

14
56
60
86
74
62
48

(i) ,d vk;r fp= dh lgk;rk ls nh gqbZ lwpukvksa dks fu:fir dhft,A
(ii) fdrus ySEiksa osG thou&dky 700 ?k.Vksa ls vf/kd gSa \
gy % (i) cukus dh fof/k %
(1) X-v{k ij thou&dky dks iznf'kZr djrs gSaA
(2) Y-v{k ij ySEiksa dh la[;k dks iznf'kZr djrs gSaA
(3) oxks± dh pkSM+kbZ dks vk/kkj ekudj vkSj ySEiksa dh la[;k dks mG¡pkbZ ekudj fy, x, iSekuksa osG lkis{k vk;r fp= 

vkys[k cukrs gSaA

y
SEi

ksa
d

k
l
a[
;
k

X-v{k

100

90

80

70

60

50

40

30

20

10

100 200 300 400 500 600 700 800 900 1000

uhvkWu ySEiksa ds thou&dky vkSj mudh

la[;k dk vk;r fp=h; vkys[k

Y-v{k

48

62

74

86

60
56

14

O

iSekuk %

v{k ij lseh ySEiX- 1 = 10

Y- 1 = 10v{k ij lseh ?k.Vs

oxZ&vUrjky

(ii) oxZ (700—800), (800—900),o (900—1000), oxks± ds thou dky 700 ls vf/kd ?k.Vksa dk izfrfuf/kRo djrs gSaA
∴ 700 ?k.Vksa ls vf/kd thou&dky okys ySEiksa dh la[;k
	 = lEcfU/kr o"kks± dh ckjEckjrkvksa  dk ;ksx 

	 = 74 + 62 + 48  = 184 ySEiA	 mÙkj
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6. uhps dh nks lkjf.k;ksa esa izkIr fd, x, vadksa  osG vuqlkj nks lsD'kuksa osG fo|kfFkZ;ksa dk c.Vu fn;k  
x;k gS :

vad ckjEckjrk vad ckjEckjrk
0 – 10
10 – 20
20 – 30
30 – 40
40 – 50

3
9
17
12
9

0 – 10
10 – 20
20 – 30
30 – 40
40 – 50

5
19
15
10
9

nks ckjEckjrk cgqHkqtksa dh lgk;rk ls ,d gh vkys[k ij nksuksa  lsD'kuksa osG fo|kfFkZ;ksa  osG izkIrkad fu:fir dhft,A 
nksuksa cgqHkqtksa  dk v/;;u djosG nksuksa lsD'kuksa osG fu"iknuksa dh rqyuk dhft,A

X-v{k

20

18

16

14

12

10

8

6

4

2

10 20 30 40 50 60

Y-v{k

O

vadlxZ

B

C

D

E

F

C´

D´

E´

B´

F´

lsD'ku vkSj ds Nk=ksa ds
izkIrkadksa dk ckjEckjrk cgqHkqt vkys[k

A lsD'ku B

lsD'ku dk vkys[kB

lsD'ku dk vkys[kA

(f
o
|
fF

kZ;
ksa
d

h
l
a[
;
k)

c
kj
Ec

kj
rk

,sa
iSe

ku
k
%

l
se
h

fo
|
kF
khZ

1
=

2

gy % ckjEckjrk cgqHkqt cukus dh fof/k %
(1) X-v{k ij fn, gq, vadksa ds oxZ vUrjky iznf'kZr fd, x, gSaA
;gk¡      iSekuk 1 lseh = 10 vad
(2) Y-v{k ij iSekuk : 1 ls.VhehVj = 2 fo|kfFkZ;ksa dh la[;k (ckjEckjrk iznf'kZr dh x;h gSA)
(3) izR;sd ckjEckjrk dks y v{k ds fu/kkZfjr vad ds lkeus rFkk X-v{k ds laxr oxZ vUrjky ds e/; esa fcUnq :i esa 

iznf'kZr fd;k x;k gSA
(4) nksuksa lsD'kuksa ls izkIr fcUnqvksa dks Øe'k% eqDr gLr ls feykus ij nks oØ izkIr gksrs gSaA tks X-v{k ds lkFk vHkhÔ 

cgqHkqt izkIr gksrs gSaA 
nksuksa lssD'ku A gsrq cgqHkqt = B C D E F
lsD'ku B gsrq cgqHkqt = B' C ' D ' E 'F'
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oxZ oxZ fpUg

;k oxZ 

dk e/; fcanq 

vad ckjEckjrk

lsD'ku A ds fy, lsD'ku B ds fy, lsD'ku A ds fy, lsD'ku B ds fy,
0 – 10
10 – 20
20 – 30
30 – 40
40 – 50

5
15
25
35
45

3
9
17
12
9

5
19
15
10
9

B(5, 3)
C(15, 9)

D(25, 17)
E(35, 12)
F(45, 9)

B'(5, 5)
C'(15, 19)
D'(25, 15)
E'(35, 10)
F'(45, 9)

nksuksa vkys[kksa dh rqyuk % nksuksa vkys[kksa esa lsD'ku A osG mPp Lrj osG fcUnq D, E, F rFkk lsD'ku B osG leku Lrjh; 
fcUnq D', E', F' ls vfèkd mG¡pkbZ ij gSaA

vr% lsD'ku A dk ifj.kke lsD'ku B dh vis{kk mÙke gSA
7. ,d fozGosGV eSp esa nks Vheksa A vkSj B }kjk izFke 60 xsanksa esa cuk, x, ju uhps fn, x, gSa :

xsnksa dh la[;k Vhe A Vhe B
1 – 6
7 – 12
13 – 18
19 – 24
25 – 30
31 – 36
37 – 42
43 – 48
49 – 54
55 – 60

2
1
8
9
4
5
6
10
6
2

5
6
2
10
5
6
3
4
8
10

ckjEckjrk cgqHkqtksa dh lgk;rk ls ,d gh vkys[k ij nksuksa Vheksa osG vk¡dM+s fu:fir dhft,A
gy % ckjEckjrk cgqHkqt vkys[k cukus dh fof/k %
(1) fn, gq, oxZ vlrr gSaA izR;sd oxZ dh fuEu lhek esa 0.5 ?kVkdj vkSj mijh lhek esa 0.5 tksM+dj bUgsa lrr cuk ysrs gSa

vlrr  

oxZ vUrjky

lrr~ 

oxZ vUrjky

oxZ fpUg

e/; fcUnq

(ewy)

Vhe A

(dksfV)

Vhe B

(dksfV)

Vhe A ds fy,

fcUnq ds funsZ'kkad

Vhe B ds fy,

fcUnq ds funsZ'kkad

1 – 6
7 – 12
13 – 18
19 – 24
25 – 30
31 – 36
37 – 42
43 – 48
49 – 54
55 – 60

0.5 – 6.5
6.5 – 12.5
12.5 – 18.5
18.5 – 24.5
24.5 – 30.5
30.5 – 3635
36.5 – 42.5
42.5 – 48.5
48.5 – 54.5
54.5 – 60.5

3.5
9.5
15.5
21.5
27.5
33.5
39.5
45.5
51.5
57.5

2
1
8
9
4
5
6
10
6
2

5
6
2
10
5
6
3
4
2
10

B(3.5, 2)
C(9.5, 1)

D(15.5, 8)
E(21.5, 9)
F(27.5, 4)
G(33.5, 5)
H(39.5, 6)
I(45.5, 10)
J(51.5, 6)
K(27.5, 2)

B'(3.5, 2)
C'(9.5, 6)

D'(15.5, 2)
E'(21.5, 10)
F'(27.5, 5)
G'(33.5, 6)
H'(39.5, 3)
I'(45.5, 4)
J'(51.5, 8)

K'(27.5, 10)
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(2) X-v{k ij xsanksa dh la[;k dks iznf'kZr djrs gSaA iSekuk] 1 lseh = 5 xsan
(3) rkfydk esa fn, x, fcUnqvksa dks B (3.5, 2), C, (9.1, 1)..... vkfn dks vafdr djds feykus ij Øe'k% cgqHkqt
Vhe A – B C D E F G H I J KrFkk Vhe B – B' C' D' E' F' G' H' I' J' K' izkIr gksrs gSaA
(4) Y-v{k ij cuk, x, juksa dks iznf'kZr djrs gSaA Y-v{k ij iSekuk] 1 lseh = 1 ju
(5) izFke oxZ (0.5—6.5) osG Bhd iwoZ ,d dfYir oxZ ysdj mldk e/;&fcUnq A Kkr fd;kA
(6) vfUre oxZ (54.5—60.5) osG Bhd i'pkr~ ,d dfYir oxZ ysdj mldk e/;&fcUnq L Kkr fd;kA

0
.5

6
.5

1
2

.5

1
8

.5

2
4

.5

3
0

.5

3
6

.5

4
2

.5

4
8

.5

5
4

.5

6
0

.5 X-v{k

Y-v{k

10

9

8

7

6

5

4

3

2

1

xsanks dh la[;k

ju
ksa
d

h
l
a[
;
k

Vhe rFkk Vhe }kjk cuk, x, juksa dk ckjEckjrk cgqHkqt vkys[kA B

A

B

C

D

E

F

G

H
J

K

I

B´

C´

D´

E´

F´

G´

H´

J´

K´

I´

O

3
.5

9
.5

1
5

.5

2
1

.5

2
7

.5

3
3

.5

3
9

.5

4
5

.5

5
1

.5

5
7

.5

iSekuk % lseh xsan1 = 6

iSe
ku

k %
l
se
h

ju
1

=
1

L

8. ,d ikoZG esa [ksy jgs fofHkUu vk;q oxks± osG cPpksa dh la[;k dk ,d ;kn`fPNd  losZ{k.k (random survey) 
djus ij fuEufyf[kr vk¡dM+s izkIr gq, :

vk;q (o"kks± esa) cPpksa dh la[;k
1 – 2
2 – 3
3 – 5
5 – 7
7 – 10
10 – 15
15 – 17

5
3
6
12
9
10
4

mGij fn, vk¡dM+ksa dks fu:fir djus okyk ,d vk;r fp= [khafp,A
gy % vk;r fp= cukus dh fof/k %
(1) X-v{k ij mfpr iSekuk ysdj vk;q (o"kks± esa) vafdr dj] ekuk iSekuk] 1 lseh = 1 o"kZ
(2) Y-v{k ij mfpr iSekuk ysdj cPpksa dh la[;k vafdr dj] ekuk iSekuk] 1 lseh = 1 cPpk
(3) oxZ dk vUrjky fHkUu&fHkUu gSA lek;ksftr ckjEckjrk Kkr djuh gksxhA

(4) ,d oxZ osG fy, lek;ksftr ckjEckjrk =
 

U; wure oxZ dk vUrj
blh oxZ dk vUrj

bldh ckjEckjrk×

;gk¡ U;wure oxZ dk vUrj = 2 – 1 = 1 gSA
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(5) oxks± dh pkSM+kbZ osG lkis{k vk;rksa dh yEckbZ osG fy, ,d lkj.kh fuEuor~ cukbZ %

vk;q o"kks± ckjEckjrk oxZ dh pkSM+kbZ

(oxZ dk varj)

lek;ksftr ckjEckjrk

(vk;r dh yEckbZ)
1 – 2

2 – 3

3 – 5

5 – 7

7 – 10

10 – 15

15 – 17

5

3

6

12

9

10

4

1

1

2

2

3

5

2

1
1  

× 5 = 5

1
1

 × 3 = 3

1

2  
× 6 = 3

1

2
 × 12 = 6

1

3
 × 9 = 3

1

5  
× 10 = 2

1

2  
× 4 = 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

vk;q oxZ % vk;q (o"kks± esa) iSekuk % lseh o"kZ1 = 1

O

10

9

8

7

6

5

4

3

2

1

vk;q oxZ vkSj cPpksa dh la[;k dk vk;rfp=

Y-v{k

(
izf

r,
d

v
Ur

jk
y

ij
c
PP

kksa
d

h
l
a[
;
k
d

k
l
e
ku

qik
rh

e
ku

)

iSe
ku

k
%

l
se
h

bd
kb
Z

1
1

=
l
e
k;

ksft
r

c
kj
Ec

kj
rk

5

3

6

2

3 3

2

X-v{k
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 9. ,d LFkkuh; VsyhQksu funsZf'kdk ls 100 oqGyuke (surname) ;n`PN;k fy, x, vkSj muls vaxzsth o.kZekyk osG 
v{kjksa dh la[;k dk fuEu ckjEckjrk caVu izkIr fd;k x;k :

o.kZekyk ds v{kjksa dh la[;k oqGy ukeksa dh la[;k
1 – 4
4 – 6
6 – 8
8 – 12
12 – 10

6
30
44
16
4

(i) nh gqbZ lwpukvksa dks fu:fir djus okyk ,d vk;r fp= [khafp,A

(ii) og oxZ&vUrjky crkb, ftlesa vf/kdre la[;k esa oqGy uke gSaA

gy % (i) cukus dh fof/k %

(a) ;gk¡ oxZ vkdkj vyx&vyx gSaA blfy, lek;ksftr ckjEckjrk dh x.kuk djsaxsA

,d oxZ osG fy, lek;ksftr ckjEckjrk =
 

U; wure oxZ &vUrjky
bl oxZ dk oxZ &vUrjky (oxZ dh pkSM+ kbZ)

bl× ddh ckjEckjrk

bl iz'u esa U;wure oxZ&vUrjky = 6 – 4 = 2 gSA

vr% gesa fuEufyf[kr lek;ksftr ckjEckjrk izkIr gksxhA

oxZ ckjEckjrk oxZ dh pkSM+kbZ

(oxZ dk varj)

lek;ksftr ckjEckjrk

(vk;r dh yEckbZ)
1 – 4

4 – 6

6 – 8

8 – 12

12 – 20

6

30

44

16

4

3

2

2

4

8

2

3  
× 6 = 4

2
2

 × 30 = 30

2
2  

× 44 = 44

2

4
 × 16 = 8

2

8
 × 4 = 1

(b) X-v{k ij iSekuk : 1 lseh = 2 bdkbZ ekudj oxZ&vUrjky dks vafdr djrs gSaA

(c) Y-v{k ij iSekuk : 1 lseh = 4 bdkbZ ek=d ekudj vk;r yEckbZ (lek;ksftr ckjEckjrk) dks vafdr djrs gSaA
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d
qy

uk
e
ksa
d

h
l
a[
;
k
d

k
l
e
ku

qi
kr

h
e
ku

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

oxZ

O

X-v{k

44

40

36

32

28

24

20

16

12

8

4

Y-v{k
vk;r fp=

30

8

4

44

(ii) vf/kdre oqGyuke oxZ&vUrjky  6–8 esa iM+rs gSaA

vU; egRoiw.kZ iz'u

vfry?kq @ y?kq mŸkjh; iz'u
iz'u 1. vk;r fp= dk mi;ksx djrs gq, fuEu 

ckjEckjrk caVu dk ckjEckjrk cgqHkqt cukb,A

oxZ vUrjky ckjEckjrk

0–5 4

5–10 8

10–15 6

15–20 4

20–25 2

gy % bl iz'u esa gesa igys vk;r fp= cukuk gS vkSj fiGj 

mlds ek/;e ls ckjEckjrk cgqHkqt cukuk gSA 

blds fy, gesa izR;sd oxZ vUrjky dk ^oxZ fpUgu* ;k 

e/;&fcanq Kkr djuk lgk;d gksrk gS] tks vk;r ds mGijh fgLls 

dk chp dk ikWbaV gksxkA

lkj.kh % 

oxZ vUrjky ckjEckjrk oxZ fpUg

0 – 5 4 2.5

5  – 10 8 7.5

10 – 15 6 12.5

15 – 20 4 17.5

20 – 25 2 22.5
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iz'u 2. fuEu ckjEckjrk caVu ds fy, ckjEckjrk 
cgqHkqt dk fuekZ.k dhft,µ

fopj (x) ckjEckjrk (f )
5 2
10 6
15 4
20 1
25 5
30 2

gy % ;gk¡ oxZ vUrjky ugha fn;k x;k gS] cfYd fopj 

(x) ds lh/ks eku fn, x, gSA blfy,] ge lh/ks fcanqvksa dks 

xzkiG ij vafdr djsaxsA

fcanq tks xzkiG ij n'kkZus gSa (x – f ) : 

(5, 2), (10, 6), (15, 4), (20, 1), (25, 5), (30, 2)

iz'u 3. fuEu ckjEckjrk lkj.kh ls vk;r fp= 

cukb,µ

oxZ vUrjky ckjEckjrk
0–5 18
5–10 15

10–15 14
15–20 8
20–25 10

gy % ;g ,d lrr oxhZÏr ckjEckjrk caVu gSA blesa 

osGoy vk;r cukus gSaA 

lkj.kh % 

oxZ vUrjky ckjEckjrk
0–5 18
5–10 15
10–15 14
15–20 8
20–25 10

iz'u 4. fuEu ckjEckjrk caVu ds fy, vk;r fp= dh 
lgk;rk ls ckjEckjrk cgqHkqt dk fuekZ.k dhft,µ

oxZ vUrjky ckjEckjrk
0–5 1
5–10 2
10–15 4
15–20 6
20–25 5
25–30 3
30–35 2

gy % oxZ vUrjky 0 – 5 ls 30 – 35 rd gSaA
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iz'u 5. ,d fo|ky; esa d{kk IX esa v/;;u djus okys 
'kSf{kd o"kZ vuqlkj fo|k£Fk;ksa dh la[;k fuEukuqlkj gSµ

'kSf{kd o"kZ fo|kfFkZ;ksa dh la[;k
2003-04 100
2004-05 200
2005-06 250
2006-07 300
2007-08 350

	fn, x, vk¡dM+ksa dk n.M&vkys[k cukb,A
gy % 'kSf{kd o"kZ (x-v{k) vkSj fo|kfFkZ;ksa dh la[;k 

(y-v{k)A

iz'u 6. ,d fo|kFkhZ }kjk fo"k;okj çkIrkad fuEukuqlkj 
gSµ

fo"k; izkIrkad

xf.kr 8

lkekftd foKku 6

foKku 10

vaxzsth 7

fgUnh 4

	fn, x, vk¡dM+ksa dk n.M vkys[k cukb,A
gy % fo"k; (x-v{k) vkSj izkIrkad (y-v{k)A

q q
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