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JeemleefJekeâ mebKÙeeSB

ØeMveeJeueer 1.1

1. efvecveefueefKele iegCeveKeC[ Je=#e ceW ueghle mebKÙeeSB %eele keâerefpeS~

nue (i) efoS ieS iegCeveKeC[ Je=#e keâes hetje keâjves hej,

Dele: iegCeveKeC[ Je=#e ceW ueghle mebKÙeeSB 150, 30 leLee 6 nQ~

(ii) efoS ieS iegCeveKeC[ Je=#e keâes hetje keâjves hej,

Dele: iegCeveKeC[ Je=#e ceW ueghle mebKÙeeSB 42 leLee 21 nQ~

(iii)

iegCeveKeC[ Je=#e keâes hetje keâjves kesâ efueS, 
a = 3

(iv)

iegCeveKeC[ Je=#e keâes hetje keâjves kesâ efueS, x = 11130, y = 5565

leLee z = 53 nw~

2. iegCeveKeC[ Je=#e kesâ ØeÙeesie mes efvecveefueefKele mebKÙeeDeeW kesâ iegCeveKeC[ 
keâerefpeS~

(i) 420  (ii) 468  (iii) 1008  (iv) 735

nue (i)

Dele: 420 2 2 3 5 7= ´ ´ ´ ´

[ 2 ]

5

2  3

5

3
2

7
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(iii) (iv)

5 30
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2
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(ii)

Dele: 468 2 2 3 3 13= ´ ´ ´ ´

(iii)

Dele: 1008 2 2 2 2 3 3 7= ´ ´ ´ ´ ´ ´

(iv)

Dele: 735 3 5 7 7= ´ ´ ´

3. efvecveefueefKele mebKÙeeDeeW keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ
™he ceW efueefKeS~

(i) 945   (ii) 650  (iii) 2644  (iv) 7325

(v) 20570 (vi) 874944 

nue (i)

Fme Øekeâej 945 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ ™he ceW
efvecve Øekeâej efueKee pee mekeâlee nw

945 3 5 73= ´ ´

(ii)

Fme Øekeâej 650 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ ™he ceW
efvecve Øekeâej efueKee pee mekeâlee nw

650 2 5 132= ´ ´

(iii)

Fme Øekeâej 2644 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ ™he ceW 
efvecve Øekeâej efueKee pee mekeâlee nw

2644 2 6612= ´

(iv)

Fme Øekeâej 7325 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ ™he ceW 
efvecve Øekeâej efueKee pee mekeâlee nw
    7325 5 2932= ´

(v)

Fme Øekeâej 20570 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ ™he
ceW efvecve Øekeâej efueKee pee mekeâlee nw

2 504

252

1008

2

2

3

3

126

 63

 21

7

2

3 245

49

735

7 7

5

3 315

105

945

3

5

35

7

3

2 325

65

650

5 13

5

2 1322

661

2644

2

5 1465

293

7325

5

2 234

117

468

3

3

 39

 13

2

2 10285

2057

187

17

20570

5

11

11
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         20570 2 5 11 172= ´ ´ ´

(vi)

Fme Øekeâej 874944 keâes DeYeepÙe iegCeveKeC[eW kesâ iegCeveHeâue kesâ
™he ceW efvecve Øekeâej efueKee pee mekeâlee nw

874944 2 3 7 316 2 2= ´ ´ ´

4. JÙeeKÙee keâerefpeS efkeâ efvecveefueefKele mebKÙeeSB DeYeepÙe mebKÙee nQ Ùee
YeepÙe mebKÙee nQ
(i) 5 7 11 13 11´ ´ ´ +

(ii) 3 5 13 46 23´ ´ ´ +

nue (i) efoÙee nw, 5 7 11 13 11´ ´ ´ +

                                   = + =65065 11 65076

Deye, 65076 2 3 11 17 292= ´ ´ ´ ´

[DeYeepÙe iegCeveKeC[ kesâ ™he ceW efueKeves hej]

Fme Øekeâej oer ieF& mebKÙee DeYeepÙe iegCeveKeC[eW keâe iegCeveHeâue nw~

Dele: Ùen YeepÙe mebKÙee nw~

(ii) efoÙee nw, 3 5 13 46 23´ ´ ´ +

                = + =8970 23 8993

Deye, 8993 17 232= ´

Fme Øekeâej oer ieF& mebKÙee DeYeepÙe iegCeveKeC[eW keâe iegCeveHeâue nw~

Dele: Ùen YeepÙe mebKÙee nw~

5. peeBÛe keâerefpeS efkeâ keäÙee efkeâmeer Yeer Øeeke=âle mebKÙee n kesâ efueS 32n

MetvÙe hej meceehle nes mekeâlee nw? keâejCe yeleeFS~

nue veneR, ceevee a n= 32

n = 1 hej, a = =32 321

n = 2 hej, a = ´ =32 32 1024

Fme Øekeâej, n kesâ efkeâmeer Yeer ceeve kesâ efueS 32n MetvÙe hej meceehle veneR
nes mekeâlee nw~ keäÙeeWefkeâ 32n keâe FkeâeF& Debkeâ 2 nw, efpemekeâer efkeâmeer Ieele
keâe ceeve MetvÙe veneR nes mekeâlee nw~

6. efmeæ keâerefpeS efkeâ 16n keâe Devle Debkeâ 0 Ùee 5 mes veneR nes mekeâlee
nw, peneB n Skeâ Øeeke=âle mebKÙee nw~

nue ceevee a n= 16

  n = 1 hej, a = =( )16 161

    n = 2 hej, a = =( )16 2562

 ................

Fme Øekeâej, mhe<š nw efkeâ n kesâ efkeâmeer Yeer ceeve kesâ efueS 16n keâe Devle
Debkeâ (DeLee&led FkeâeF& Debkeâ) 0 Ùee 5 veneR nes mekeâlee nw~

7. Ùeefo oes Oeveelcekeâ hetCeeËkeâeW p Deewj q keâes p ab= 3 leLee q a= 3 kesâ 
™he ceW JÙekeäle keâjW, peneB a b,  DeYeepÙe mebKÙeeSB nQ, lees ue.me. nesiee

nue efoÙee nw,   p ab a b b b= = ´ ´ ´3

leLee q a a a a= = ´ ´3     

\ p leLee q keâe ue.me. = a b3 3 [DeefOekeâlece Ieele uesves hej]

8. DeYeepÙe iegCeveKeC[ efJeefOe Éeje 96 leLee 404 keâe ce.me. %eele
keâerefpeS~

nue 96 leLee 404 kesâ DeYeepÙe iegCeveKeC[ efueKeves hej,
96 2 35= ´   

404 2 1012= ´

96 leLee 104 keâe ce.me. = =2 42

9. iegCeveKeC[ Je=#e keâe ØeÙeesie keâjkesâ 612 leLee 1314 kesâ iegCeveKeC[
keâerefpeS leLee Fvekeâe ce.me. leLee ue.me. %eele keâerefpeS~

nue

2 437472

218736

109368

54684

27342

13671

4557

1519

217

31

874944

2

2

2

2

2

3

3

7

7

2 2306 657

153 219

51 73

17

612 1314

2 3

3 3

3

leLee



              612 2 2 3 3 17= ´ ´ ´ ´

1314 2 3 3 73= ´ ´ ´

    ce.me. = ´ ´ =2 3 3 18 leLee 

   ue.me. = ´ ´ ´ ´ ´ =2 2 3 3 17 73 44676

10. DeYeepÙe iegCeveKeC[eW keâe ØeÙeesie keâjkesâ 60, 84 leLee 108 keâe
ce.me. leLee ue.me.  %eele keâerefpeS~

nue  60 2 3 52= ´ ´

84 2 3 72= ´ ´

   108 2 32 3= ´

    ce.me. = ´ =2 3 122  

leLee    ue.me. = ´ ´ ´ =2 3 5 7 37802 3

11. Skeâ DeeÙeleekeâej cewoeve 18 ceer 72 mesceer uecyee leLee 13 ceer 20

mesceer ÛeewÌ[e nw~ FmeceW Skeâ ner ceehe keâer Jeiee&keâej šeFue ueieeveer nw~
Fme Øekeâej keâer šeFueeW keâer vÙetvelece mebKÙee %eele keâerefpeS~

nue cewoeve keâer uecyeeF& = 18 ceer 72 mesceer = 1872 mesceer

          = ´ ´2 3 134 2  mesceer 

[DeYeepÙe iegCeveKeC[eW kesâ ™he ceW]

cewoeve keâer ÛeewÌ[eF& = 13 ceer 20 mesceer

       = 1320 mesceer

           = ´ ´ ´2 3 5 113    mesceer

[DeYeepÙe iegCeveKeC[eW kesâ ™he ceW]

vÙetvelece šeFueeW keâer mebKÙee kesâ efueS Jeiee&keâej šeFue keâer Yegpee keâer
uecyeeF& 

                  = ce.me. = ´2 33  mesceer

šeFueeW keâer mebKÙee = cewoeve keâe #es$eHeâue
eFue keâe #es$eHeâueV

                    =
´u ecyeeF& ÛeewÌ[eF&

(Yegpee)2

                    =
´ ´ ´ ´ ´ ´

´

2 3 13 2 3 5 11

2 3

4 2 3

3 2( )
 

= 4290

12. Ùeefo ueIegòece meceeheJelÙe& (77, 99) = 693 nw, lees ce.me. ( , )77 99

%eele keâerefpeS~

nue Q ce.me. ´ ue.me. = henueer mebKÙee ´ otmejer mebKÙee 

\ ce.me. = ´77 99

693
[ceeve jKeves hej]

= 11   

13. Ùeefo mebKÙeeDeeW 150 leLee 100 keâe ce.me. 50 nw, lees Fvekeâe ue.me.
%eele keâerefpeS~

nue ue.me. = ´henueer mebKÙee otmejer mebKÙee
ce. me.

  =
´150 100

50
[ceeve jKeves hej]

     = 300

14. mebKÙeeDeeW 92 Deewj 510 keâe ue.me. %eele keâerefpeS~ ue.me. keâe
GheÙeesie keâjkesâ Fvekeâe ce.me. Yeer %eele keâerefpeS~

nue 92 Deewj 510 keâes DeYeepÙe iegCeveKeC[eW kesâ ™he ceW efueKeves hej,
      92 2 232= ´                       

leLee   510 2 3 5 17= ´ ´ ´              

\   ue.me. = ´ ´ ´ ´2 3 5 17 232  

          = 23460                    

Deye,  ce.me. = ´henueer mebKÙee otmejer mebKÙee
ue. me.

    =
´92 510

23460
 = 2

15. Ùeefo ce.me. ( , )253 440 11=  leLee ue.me. 
( , )253 440 253= ´ R nes, lees R keâe ceeve %eele keâerefpeS~

nue ue.me. =
´henueer mebKÙee otmejer mebKÙee

ce. me.

      253
253 440

11
´ =

´
R [ceeve jKeves hej]

\        R =
´

´
=

253 440

11 253
40  

ØeMveeJeueer 1.2

1. (i) keäÙee Skeâ heefjcesÙe mebKÙee Deewj Skeâ DeheefjcesÙe mebKÙee keâe
iegCeveHeâue Skeâ heefjcesÙe mebKÙee neslee nw?

(ii) keäÙee oes DeheefjcesÙe mebKÙeeDeeW keâe iegCeveHeâue Skeâ heefjcesÙe mebKÙee
Ùee DeheefjcesÙe mebKÙee nesleer nw? GoenjCe oskeâj mhe<š keâerefpeS~

nue (i) veneR, ceevee p =
2

3
 Skeâ heefjcesÙe mebKÙee nw 

leLee q = 3 Skeâ DeheefjcesÙe mebKÙee nw,

Deye, pq = ´
2

3
3

     =
2

3
 , pees Skeâ heefjcesÙe mebKÙee veneR nw~

Dele: Skeâ heefjcesÙe Deewj Skeâ DeheefjcesÙe mebKÙee keâe iegCeveHeâue Skeâ
heefjcesÙe mebKÙee veneR nesleer nw~

(ii) neB, ceevee 5 2+  leLee 5 2-  oes DeheefjcesÙe mebKÙee nQ,

Deye,  ( ) ( )5 2 5 2 25 2+ ´ - = -

         = 23, peesefkeâ Skeâ heefjcesÙe mebKÙee nw~

hegve: ceevee 2 leLee 3 oes DeheefjcesÙe mebKÙee nQ~

Deye, 2 3 6´ = , pees Skeâ DeheefjcesÙe mebKÙee nw~

2. efoKeeFS efkeâ efvecveefueefKele ceW mes ØelÙeskeâ DeheefjcesÙe mebKÙee nw

(i) 3 (ii) 5 7 
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(iii)
2 3

5
(iv) 1 7-  

(v) 6 2+  (vi) 5 2-

nue (i) ceevee 3 Skeâ heefjcesÙe mebKÙee nw~

\   3 =
p

q
      [heefjcesÙe mebKÙee keâer heefjYee<ee mes]

peneB, p leLee q men-DeYeepÙe mebKÙeeSB nQ~

(Ùee GYeÙeefve<" iegCeveKeC[ veneR jKeleer nQ)

Ùee   p q= 3

oesveeW he#eeW keâe Jeie& keâjves hej,
       p q2 23=    

Fme Øekeâej 3 2, p  keâe Skeâ iegCeveKeC[ nw, pees p keâe Yeer iegCeveKeC[ 
nesiee~

hegve: ceevee    p R= 3  

\        3 92 2q R=     

        q R2 23=   

Fme Øekeâej 3, q2 keâe Skeâ iegCeveKeC[ nw, pees q keâe Yeer iegCeveKeC[ 
nesiee~

\ 3, p leLee q oesveeW keâe GYeÙeefve<" iegCeveKeC[ nw pees efJejesOeeYeeme
nw~

Dele: 3 Skeâ heefjcesÙe mebKÙee veneR nw, DeLee&led 3 Skeâ DeheefjcesÙe
mebKÙee nw~

(ii) ceevee 5 7 Skeâ heefjcesÙe mebKÙee nw~

\       5 7 =
p

q
         

[peneB, p leLee q GYeÙeefve<" iegCeveKeC[ veneR jKeleer nQ]
Ùee     p q= 5 7

oesveeW he#eeW keâe Jeie& keâjves hej,
              p q2 225 7= ´

Fme Øekeâej 7 2, p  keâe Skeâ iegCeveKeC[ nw, pees p keâe Yeer iegCeveKeC[ 
nesiee~

hegve: ceevee              p R= ´5 7

\   25 7 25 492 2´ = ´q R

Þ   q R2 27=

Fme Øekeâej 7, q2 keâe Skeâ iegCeveKeC[ nw, pees q keâe Yeer iegCeveKeC[ 
nesiee~

\ 7, p leLee q oesveeW keâe GYeÙeefve<" iegCeveKeC[ nw pees efJejesOeeYeeme
nw~

Dele: 5 7 Skeâ heefjcesÙe mebKÙee veneR nw, DeLee&led 5 7 Skeâ DeheefjcesÙe 
mebKÙee nw~

(iii) ceevee 2 3

5
 Skeâ heefjcesÙe mebKÙee nw

\ 3 Skeâ heefjcesÙe mebKÙee nesieer~

  3 =
p

q
   

[peneB p leLee q GYeÙeefve<" iegCeveKeC[ veneR jKeleer nQ]

Deeies efJeÅeeLeea Yeeie (i) keâer YeeBefle mJeÙeb nue keâjW~

(iv) oer ieF& mebKÙee 1 7-  nw~

ceevee 1 7-  Skeâ heefjcesÙe mebKÙee nw~

\ 7 Skeâ heefjcesÙe mebKÙee nesieer

[Q oes heefjcesÙe mebKÙeeDeeW keâe Devlej heefjcesÙe mebKÙee nesleer nw]

Deeies efJeÅeeLeea Yeeie (ii) keâer YeeBefle mJeÙeb nue keâjW~

(v) ceevee 6 2+  Skeâ heefjcesÙe mebKÙee nw~

\ 2 Skeâ heefjcesÙe mebKÙee nesieer~

[Q oes heefjcesÙe mebKÙeeDeeW keâe Devlej meowJe heefjcesÙe mebKÙee nesleer nw~]

    2 =
p

q
[peneB, p leLee q GYeÙeefve<"
iegCeveKeC[ veneR jKeleer nQ]

oesveeW he#eeW keâe Jeie& keâjves hej,
   p q2 22=

Fme Øekeâej 2, p2 keâe iegCeveKeC[ nw, pees p keâe Yeer iegCeveKeC[
nesiee

hegve: ceevee   p R= 2

\       2 42 2q R=  Þ   q R2 22=

Fme Øekeâej 2 2, q  keâe Skeâ iegCeveKeC[ nw, pees q keâe Yeer iegCeveKeC[ 
nesiee~

\ 2, p leLee q oesveeW keâe GYeÙeefve<" iegCeveKeC[ nw pees efJejesOeeYeeme
nw~

Fme Øekeâej, 2 heefjcesÙe mebKÙee veneR nw~

\ 6 2+  Skeâ heefjcesÙe mebKÙee veneR nw~

Dele: 6 2+  Skeâ heefjcesÙe mebKÙee veneR nw~ (DeLee&led DeheefjcesÙe

mebKÙee nw~)

(vi) efJeÅeeLeea Yeeie (v) keâer YeeBefle mJeÙeb nue keâjW~

3. efmeæ keâerefpeS efkeâ 2 3 5+  Skeâ DeheefjcesÙe mebKÙee nw leLee peeBÛe

keâerefpeS efkeâ ( ) ( )2 3 5 2 3 5+ -  heefjcesÙe Ùee DeheefjcesÙe

mebKÙee nw~
nue oer ieF& mebKÙee 2 3 5+  nw~

ceevee a = +2 3 5 Skeâ heefjcesÙe mebKÙee nw,

oesveeW he#eeW keâe Jeie& keâjves hej,
a2 12 5 6 15= + +

   a2 17 6 15= +  Yeer heefjcesÙe mebKÙee nesieer

hegve: ceevee 15 =
p

q
   

[peneB, p leLee q GYeÙeefve<" iegCeveKeC[ veneR jKeleer nQ]
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oesveeW he#eeW keâe Jeie& keâjves hej,
   p q2 215=

Fme Øekeâej 15 2, p  keâe iegCeveKeC[ nw pees p keâe Yeer iegCeveKeC[ nesiee~

hegve: ceevee        p R= 15

\   15 2252 2q R=

Þ      q R2 215=

Fme Øekeâej 15, q2 keâe iegCeveKeC[ nw pees q keâe Yeer iegCeveKeC[ nesiee~
\ 15, p leLee q oesveeW keâe iegCeveKeC[ nw pees efJejesOeeYeeme nw~
Fme Øekeâej 15 heefjcesÙe mebKÙee veneR nw~

\ 17 6 15+  Yeer heefjcesÙe mebKÙee veneR nesieer~
Dele: 2 3 5+  hejcesÙe mebKÙee veneR nw, DeLee&led DeheefjcesÙe mebKÙee nw~

Deye,  ( ) ( )2 3 5 2 3 5+ -

= -( ) ( )2 3 52 2

          = -12 5                    

      = 7, peesefkeâ heefjcesÙe mebKÙee nw~

4. Ùeefo 0.3528 keâes p
m n2 5

 kesâ ™he ceW JÙekeäle efkeâÙee peeS, lees n m,

Deewj p kesâ vÙetvelece ceeve %eele keâerefpeS~

nue mebKÙee 0 3528
3528

10 4
. =

( )
 =

´

´

2 441

2 5

3

4 4
 =

´

441

2 54

ØeMveevegmeej, 441

2 5 2 54´
=

p
m n

oesveeW he#eeW keâer leguevee keâjves hej,

n = 4, m = 1 leLee p = 441

5.
15

4

5

40
+

æ
è
ç

ö
ø
÷ keâes Yeeie efoS efyevee oMeceueJe ™he ceW efueefKeS~

nue 15

4

5

40

15 10 5

40
+ =

´ +  [nj keâe ue.me. uesves hej]

     =
155

40
 =

´

155

2 53

[nj keâes DeYeepÙe iegCeveKeC[eW kesâ ™he ceW efueKeves hej]

  =
´

´

155 5

2 5

2

3 3
 =

3875

10 3( )
 = 3.875

6. efvecve kesâ njeW kesâ DeYeepÙe iegCeveKeC[eW kesâ yeejs ceW Deehe keäÙee keân
mekeâles nQ?

(i) 34.12345 (ii) 34.5678

nue (i) 34 12345
3412345

10 5
.   =

( )
 =

´

3412345

2 55 5

Q mebKÙee keâe nj 2 5n m kesâ ™he keâe nw,
 Ùen meeble oMeceueJe mebKÙee nQ~

(ii) 34.5678 = 34.56785678¼

Fme mebKÙee keâe nj 2 5n m kesâ ™he keâe veneR nes mekeâlee nw~
Dele: Ùen Demeeble DeeJeleea mebKÙee nw~

r r r
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 2 
yengheo

ØeMveeJeueer 2.1

1. efvecveefueefKele yengheoeW ceW mes ØelÙeskeâ yengheo keâer Ieele yeleeFS~

(i) 7 6 15 2y y+ - (ii)
y y y

y

4 23+ +

(iii) 3 7 22x x+ +  (iv)
t t t t

t

8 7 5 2

2

3 2 6- + -

nue (i) efoÙee ieÙee yengheo 7 6 15 2y y+ - , Ûej y ceW nw~

yengheo ceW Ûej y keâer DeefOekeâlece Ieele 5 nw~

Dele: yengheo keâer Ieele 5 nw~

(ii) efoÙee ieÙee yengheo y y y

y

4 23+ +

       =
+ +y y y

y

( )3 3 1

      = + +y y3 3 1,Ûej y ceW nw~

yengheo ceW Ûej y keâer DeefOekeâlece Ieele 3 nw~

Dele: yengheo keâer Ieele 3 nw~

(iii) efoÙee ieÙee yengheo 3 7 22x x+ + , Ûej x ceW nw~

yengheo ceW Ûej x keâer DeefOekeâlece Ieele 2 nw~

Dele: yengheo keâer Ieele 2 nw~

(iv) efoÙee ieÙee yengheo t t t t

t

8 7 5 2

2

3 2 6- + -

   =
- + -t t t t

t

2 6 5 3

2

3 2 6( )

   = - + -t t t6 5 33 2 6, Ûej t ceW nw~

yengheo ceW t keâer DeefOekeâlece Ieele 6 nw~ 

Dele: yengheo keâer Ieele 6 nw~

2. efvecveefueefKele yengheoeW ceW mes ØelÙeskeâ yengheo keâe Øekeâej Ieele kesâ
DeeOeej hej keâerefpeS~

(i) f p p p( ) = - +3 72

(ii) p v v v( ) = - +3
2

3
74

(iii) q x x( ) = +
2

5
13

(iv) r x( ) = 3

nue (i) efoS ieS yengheo f p p p( ) = - +3 72  ceW Ûej p keâer DeefOekeâlece 
Ieele 2 nw~

Dele: yengheo Skeâ efÉIeele yengheo nw~

(ii) efoS ieS yengheo p v v v( ) = - +3
2

3
74  ceW Ûej v keâer

DeefOekeâlece Ieele 4 nw~

Dele: yengheo Skeâ ÛelegIee&le yengheo nw~

(iii) efoS ieS yengheo q x x( ) = +
2

5
13  ceW Ûej x keâer DeefOekeâlece Ieele 

3 nw~

Dele: yengheo Skeâ ef$eIeele yengheo nw~

(iv) efoS ieS yengheo r x( ) = 3 ceW Ûej x keâer DeefOekeâlece Ieele 0 (MetvÙe) nw~

Dele: yengheo Skeâ DeÛej yengheo nw~

3. k kesâ efkeâme ceeve kesâ efueS yengheo 2 2x x k+ +  keâe MetvÙekeâ 3 nesiee?

nue efoÙee ieÙee yengheo = + +2 2x x k

leLee yengheo keâe MetvÙekeâ = 3

\ yengheo ceW x = 3 jKeves hej, 

     Mes<eHeâue = 0

Þ           2 3 3 02( ) + + =k

Þ                18 3 0+ + =k   Þ  k = - 21

4. Ùeefo yengheo f x ax a x( ) ( )= - - -2 3 1 1 keâe Skeâ MetvÙekeâ 2 nw,
leye a keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo,
         f x ax a x( ) ( )= - - -2 3 1 1

Q  yengheo keâe MetvÙekeâ = 2 [efoÙee nw]
\               f( )2 0=        

Þ a a( ) ( ) ( )2 3 1 2 1 02 - - - =

Þ               4 6 6 1 0a a- + - =     Þ   - + =2 5 0a

Þ                   2 5a =  Þ a =
5

2

5. Ùeefo yengheo 3 2 22x kx m- +  kesâ MetvÙekeâ 2 leLee 3 nQ, leye k
leLee m keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo = - +3 2 22x kx m

yengheo kesâ MetvÙekeâ = 2 leLee 3 yengheo ceW jKeves hej Mes<eHeâue = 0

Þ 3 2 2 2 2 02( ) ( )- + =k m [ ]Q x = 2

[ 8 ]
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Þ            12 4 2 0- + =k m

Þ                  - + = -4 2 12k m …(i)

hegve: x = 3 jKeves hej,
    3 3 2 3 2 02( ) ( )- + =k m

Þ               27 6 2 0- + =k m

Þ                     - + = -6 2 27k m …(ii)

meceer (i) ceW mes meceer (ii) keâes Ieševes hej,

   2 15k =   Ùee  k =
15

2

Deye, k keâe ceeve meceer (i) ceW jKeves hej,

-
æ

è
ç

ö

ø
÷ + = -4

15

2
2 12m

Þ                     2 12 30m = - +

Þ                   2 18m =     Þ  m = 9

Dele:       m = 9 leLee k =
15

2

6. yengheo kesâ MetvÙekeâeW kesâ pÙeeefceleerÙe DeLe& keâes yeleeFS~

nue ceevee y f x= ( ) keâesF& yengheo nw, Ùeefo Ùen yengheo 1 MetvÙekeâ jKelee nw lees 

Je›eâ y f x= ( ), X-De#e keâes Skeâ efyevog hej ØeefleÛÚso keâjsiee~ Ùeefo
yengheo 2 MetvÙekeâ jKelee nw lees Je›eâ y f x= ( ), X-De#e keâes oes efyevog hej 
ØeefleÛÚso keâjsiee~

Fme Øekeâej mhe<š neslee nw efkeâ efkeâmeer yengheo kesâ efpeleves MetvÙekeâ neWies, Gme 
yengheo kesâ Je›eâ ceW X-De#e hej Gleves ner efyevog Øeehle neWies~

7. efoS ieS efÛe$e ceW y p x= ( ) keâe «eeHeâ efoÙee ieÙee nw, peneB p x( ) Skeâ 
yengheo nw~ p x( ) kesâ MetvÙekeâeW keâer mebKÙee %eele keâerefpeS~

    

    

    

    

nue (i) efoS ieS efÛe$e ceW «eeHeâ X-De#e keâes ØeefleÛÚso veneR keâjlee nw~

Dele: MetvÙekeâeW keâer mebKÙee = 0 (MetvÙe)

(ii) efoS ieS efÛe$e ceW «eeHeâ X-De#e keâes 5 efyevogDeeW hej ØeefleÛÚso keâjlee
nw~

Dele: MetvÙekeâeW keâer mebKÙee = 5

(iii) efoS ieS efÛe$e ceW «eeHeâ X-De#e keâes 4 efyevogDeeW hej ØeefleÛÚso keâjlee
nw~

Dele: MetvÙekeâeW keâer mebKÙee = 4

(iv) efoS ieS efÛe$e ceW «eeHeâ X-De#e keâes 3 efyevogDeeW hej ØeefleÛÚso keâjlee nw~

Dele: MetvÙekeâeW keâer mebKÙee = 3

8. jwefKekeâ yengheo ceW x + 5 keâe «eeHeâ efve™efhele keâerefpeS leLee efoS ieS
yengheo ceW MetvÙekeâ Yeer %eele keâerefpeS~

nue efoÙee ieÙee yengheo = +x 5 

Deye, yengheo keâes meceerkeâjCe (Ùee Je›eâ) ceW heefjJeefle&le keâjkesâ efueKeves hej,

  x + =5 0

Ùee               x = - 5 peesefkeâ Skeâ jsKee nw~

«eeHeâ mes yengheo keâe MetvÙekeâ = -5 [DeLee&led x = -5]

9. efvecveefueefKele efÉIeele yengheo keâes «eeHeâ hej efve™efhele keâerefpeS leLee
Gvekesâ MetvÙekeâ Yeer %eele keâerefpeS~

(i) - + +x x2 6 (ii) x x2 6 9- +

(iii) y2 4- (iv) 3 2z z-  

(v) 6 7 22x x- + (vi) - + +2 5 72x x

nue (i) efoÙee ieÙee efÉIeele yengheo = - + +x x2 6

MetvÙekeâ %eele keâjves kesâ efueS, 
               - + + =x x2 6 0

Þ    - + - + =x x x2 3 2 6 0

Þ - - - - =x x x( ) ( )3 2 3 0 

Þ         ( ) ( )x x- - - =3 2 0

Ùee     x = 3 leLee x = -2
X¢

Y¢

Y

X
O

(iii)

X¢

Y¢

Y

X
O

(iv)

X¢

Y¢

Y

X
O(ii)

Y

X

¢Y

¢X(i)
O

X¢

Y¢

X

Y

O

x=– 5

X¢

Y¢

X

Y

O(–2, 0) (3, 0)
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(ii) efoÙee ieÙee efÉIeele yengheo = - +x x2 6 9

MetvÙekeâ %eele keâjves kesâ efueS,

x x2 6 9 0- + =

Þ          ( )x - =3 02  Ùee x = 3 3,

(iii) efoÙee ieÙee efÉIeele yengheo = -y2 4

MetvÙekeâ %eele keâjves kesâ efueS, y2 4 0- =

 ( ) ( )y y+ - =2 2 0

Ùee y = 2 leLee -2

(iv) efoÙee ieÙee efÉIeele yengheo = -3 2z z

MetvÙekeâ %eele keâjves kesâ efueS, 3 02z z- =

    z z( )3 1 0- =

Ùee z = 0  leLee  1
3

(v) efoÙee ieÙee efÉIeele yengheo = - +6 7 22x x

MetvÙekeâ %eele keâjves kesâ efueS, 
                 6 7 2 02x x- + =

Þ         6 4 3 2 02x x x- - + =

Þ 2 3 2 1 3 2 0x x x( ) ( )- - - =

Þ            ( ) ( )3 2 2 1 0x x- - =

Ùee    x =
2

3
  leLee  1

2

(vi) efoÙee ieÙee efÉIeele yengheo = - + +2 5 72x x

MetvÙekeâ %eele keâjves kesâ efueS,
                 - + + =2 5 7 02x x

Þ         - + - + =2 7 2 7 02x x x

Þ x x x( ) ( )- + + - + =2 7 1 2 7 0

Þ               ( ) ( )x x+ - + =1 2 7 0

Ùee    x = - 1 leLee 7
2

10. efvecveefueefKele efÉIeele yengheo kesâ MetvÙekeâeW keâes %eele keâerefpeS Deewj
MetvÙekeâeW leLee iegCeebkeâeW kesâ yeerÛe kesâ mecyevOe keâer melÙelee keâer peeBÛe
keâerefpeS~

(i) 5 8 42x x- - (ii) x x2 20 91- +

(iii) x x2 2 1 2- + +( )

(iv) a x x a( ) ( )2 21 1+ - +  

nue (i) efoÙee ieÙee yengheo = - -5 8 42x x

   = - + -5 10 2 42x x x

  = - + -5 2 2 2x x x( ) ( )

 = - +( ) ( )x x2 5 2       

MetvÙekeâ %eele keâjves kesâ efueS, 
                    ( ) ( )x x- + =2 5 2 0

Þ    x - =2 0  Deewj  5 2 0x + =

Þ         x = 2 Deewj x = -
2

5

\ yengheo kesâ MetvÙekeâ 2 Deewj - 2

5
 nQ~

Deye, MetvÙekeâeW keâe ÙeesieHeâue = - =2
2

5

8

5
 =

-x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

leLee MetvÙekeâeW keâe iegCeveHeâue

  = -
æ

è
ç

ö

ø
÷ = -( )2

2

5

4

5
 = DeÛej heo

keâe iegCeebkeâx2
     

(ii) efoÙee ieÙee yengheo = - +x x2 20 91 = - - +x x x2 13 7 91

                  = - - -x x x( ) ( )13 7 13

  = - -( ) ( )x x13 7

MetvÙekeâ %eele keâjves kesâ efueS, 

           ( ) ( )x x- - =13 7 0

X¢

Y¢

X

Y

O (3, 0)

X¢

Y¢

X

Y

O(–2, 0) (2, 0)

X¢

Y¢

X

Y

O (1/3, 0)

X¢

Y¢

X

Y

O (2/3, 0)(1/2, 0)

X¢

Y¢

X

Y

O

(–1, 0) (7/2, 0)



Þ   x - =13 0 Deewj x - =7 0

Þ      x = 13 Deewj x = 7

\ yengheo kesâ MetvÙekeâ 13 Deewj 7 nQ~

Deye, MetvÙekeâeW keâe ÙeesieHeâue 

              = + = =
-

13 7 20
2

x

x

keâe iegCeebkeâ

keâe iegCeebkeâ
 

leLee MetvÙekeâeW keâe iegCeveHeâue 

             = = =( ) ( )13 7 91
2

DeÛej heo

keâe iegCeebkeâx

(iii) efoÙee ieÙee yengheo = - + +x x2 2 1 2( )

 = - - +x x x2 2 2

 = - - -x x x( ) ( )2 1 2

= - -( ) ( )x x2 1

MetvÙekeâ %eele keâjves kesâ efueS, 

( ) ( )x x- - =2 1 0

Þ      x - =2 0 Deewj x - =1 0

Þ         x = 2 Deewj x = 1

\ yengheo kesâ MetvÙekeâ 2 Deewj 1 nQ~

Deye, MetvÙekeâeW keâe ÙeesieHeâue 

= + =
-

2 1
2

x

x

keâe iegCeebkeâ
keâe iegCeebkeâ

leLee MetvÙekeâeW keâe iegCeveHeâue 

           = = =( ) ( )2 1 2
2

DeÛej heo
keâe iegCeebkeâx

(iv) efoÙee ieÙee yengheo = + - +a x x a( ) ( )2 21 1  

= + - -ax a a x x2 2

= - - +ax a x x a2 2

= - - -ax x a x a( ) ( )1

= - -( ) ( )x a ax 1       

MetvÙekeâ %eele keâjves kesâ efueS,

   ( ) ( )x a ax- - =1 0

Þ x a- = 0 Deewj ax - =1 0

Þ    x a=  Deewj x
a

=
1

\ yengheo kesâ MetvÙekeâ a Deewj 1

a
 nQ~

Deye, MetvÙekeâeW keâe ÙeesieHeâue 

    = + =
+

=a
a

a

a

1 1
1

2

 =
-x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

leLee MetvÙekeâeW keâe iegCeveHeâue 

    =
æ

è
ç

ö

ø
÷ = = =( )a

a

a

a x

1
1

2

DeÛej heo
keâe iegCeebkeâ

11. efÉIeele yengheo y y2 92 1920+ +  kesâ MetvÙekeâ %eele keâerefpeS~

nue efoÙee ieÙee yengheo = + +y y2 92 1920

               = + + +y y y2 60 32 1920

               = + + +y y y( ) ( )60 32 60

      = + +( ) ( )y y60 32

MetvÙekeâ %eele keâjves kesâ efueS, 

  ( ) ( )y y+ + =60 32 0

Þ   y + =60 0 Deewj y + =32 0

Þ          y = - 60 Deewj y = - 32

Dele: yengheo kesâ MetvÙekeâ -60 Deewj -32 nQ~

12. Ùeefo efkeâmeer yengheo x x k2 7- +  kesâ MetvÙekeâ a leLee b nQ, peneB 
a b- = 1, leye k keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo = - +x x k2 7

Q yengheo kesâ MetvÙekeâ a b,  nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue

            = + =
-

a b
x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

Þ        a b+ =
- -

=
( )7

1
7 …(i)

leLee MetvÙekeâeW keâe iegCeveHeâue = =ab
DeÛej heo
keâe iegCeebkeâx2

Þ   ab = k …(ii)

ØeMveevegmeej,      a b- = 1 …(iii)

meceer (i) leLee (iii) keâes peesÌ[ves hej,

2 8a =   Þ   a = =
8

2
4

Deye, a keâe ceeve meceer (i) ceW jKeves hej,
4 7+ =b     Þ   b = - =7 4 3

meceer (ii) mes,   k = ( ) ( )4 3  = 12

13. Ùeefo efkeâmeer yengheo 2 7 52y y+ +  kesâ MetvÙekeâ a leLee b nQ, leye 
a b ab+ +  keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo = + +2 7 52y y

Q yengheo kesâ MetvÙekeâ a leLee b nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue 

      = + =
-

a b
y

y

keâe iegCeebkeâ
keâe iegCeebkeâ2

Q a b+ =
-é

ë
ê

ù

û
ú

x

x

keâe iegCeebkeâ

keâe iegCeebkeâ2

Þ   a b+ =
-7

2
                        …(i)

leLee MetvÙekeâeW keâe iegCeveHeâue = × =a b
DeÛej heo
keâe iegCeebkeây2

Þ            ab =
5

2
…(ii)

yengheo 11



Deye,   a b ab+ + = - +
7

2

5

2
 =

-2

2
 = - 1

14. Ùeefo efkeâmeer efÉIeele yengheo f x x x( ) = - -3 5 22  kesâ MetvÙekeâ a

leLee b nQ, lees a b3 3+  keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo f x x x( ) = - -3 5 22

Q yengheo kesâ MetvÙekeâ a leLee b nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue, 

              a b+ =
-x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

Þ       a b+ =
5

3
…(i)

leLee MetvÙekeâeW keâe iegCeveHeâue, 

      ab =
DeÛej heo
keâe iegCeebkeâx2

Þ       ab =
-2

3
               

Deye,      a b a b a b ab3 3 2 2+ = + + -( ) ( )

         = + + + - -( ) [ ]a b a b ab ab ab2 2 2 2

[2ab keâes peesÌ[ves leLee Ieševes hej]
         = + + -( ) [( ) ]a b a b ab2 3

     = æ

è
ç

ö

ø
÷ ´

æ

è
ç

ö

ø
÷ -

-æ

è
ç

ö

ø
÷

é

ë

ê
ê

ù

û

ú
ú

5

3

5

3
3

2

3

2

[ceeve jKeves hej]

            =
æ

è
ç

ö

ø
÷ +

é

ë
ê

ù

û
ú

5

3

25

9
2

           = ´
( +5

3

25 18

9

)

            = ´
5

3

43

9
 =

215

27
 

15. Ùeefo ef$eIeele yengheo ax x bx3 23 6+ - -  kesâ oes MetvÙekeâ -1 leLee 
-2 nQ~ leye leermeje MetvÙekeâ, a leLee b keâe ceeve %eele keâerefpeS~

nue efoÙee ieÙee yengheo = + - -ax x bx3 23 6

leLee oes MetvÙekeâ a = - 1, b = - 2

ceevee leermeje MetvÙekeâ g nw

\ leerveeW MetvÙekeâeW keâe iegCeveHeâue =
-DeÛej heo
keâe iegCeebkeâx3

Þ   abg =
- -( )6

a

Þ       ( ) ( ) ( )- - =1 2
6

g
a

Þ     2
6

g =
a

        …(i)

oes-oes MetvÙekeâeW kesâ iegCeveHeâue keâe Ùeesie

               = + + =ab bg ga
x

x

keâe iegCeebkeâ
keâe iegCeebkeâ3

Þ ( ) ( ) ( ) ( )- - + - + - =
-

1 2 2 1g g
b

a

Þ                              2 2- - =
-

g g
b

a

Þ                                      2 3- =
-

g
b

a
…(ii)

MetvÙekeâeW keâe ÙeesieHeâue 

  = + + =
-

a b g
x

x

2

3

keâe iegCeebkeâ
keâe iegCeebkeâ

Þ         - - + =
-

1 2
3

g
a

Þ                - + =
-

3
3

g
a

Þ        6 2
6

- =g
a
 [-2 mes iegCee keâjves hej] …(ii)

Þ        6 2 2- =g g [meceer (i) mes]
Þ                4 6g =

Þ                    g = =
6

4

3

2

meceer (i) ceW jKeves hej, 2 3

2

6
´ =

a

Þ 3 6a =  Þ a = 2

meceer (ii) mes,     2 3
3

2 2
-

æ

è
ç

ö

ø
÷ = -

b

Þ       2
9

2 2
- = -

b
  Þ  

4 9

2 2

-
= -

b

Þ     - = -
5

2 2

b
  Þ  b = 5

Dele: leermeje MetvÙekeâ 3

2
 leLee a b= =2 5,  nw~

16. Skeâ efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâeW keâe Ùeesie leLee
iegCeveHeâue nw

(i) 0 Deewj - 2     (ii) 2 3+   Deewj 2 3-

nue (i) efoÙee nw, MetvÙekeâeW keâe Ùeesie = 0

leLee MetvÙekeâeW keâe iegCeveHeâue = - 2

efÉIeele yengheo = -x2  (MetvÙekeâeW keâe Ùeesie)x

    + MetvÙekeâeW keâe iegCeveHeâue
            = - + -x x2 0 2( ) = -x2 2        

(ii) efoÙee nw, MetvÙekeâeW keâe Ùeesie = +2 3

leLee MetvÙekeâeW keâe iegCeveHeâue = -2 3

\ efÉIeele yengheo = -x2  (MetvÙekeâeW keâe Ùeesie)x

+ MetvÙekeâeW keâe iegCeveHeâue
                   = - + + -x x2 2 3 2 3( ) ( )

17. Skeâ efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâeW keâe ÙeesieHeâue
leLee iegCeveHeâue ›eâceMe: 8 leLee 12 nw~ leye yengheo kesâ MetvÙekeâeW keâes
%eele keâerefpeS~
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nue efoÙee nw, MetvÙekeâeW keâe ÙeesieHeâue = 8

leLee MetvÙekeâeW keâe iegCeveHeâue = 12

ceevee MetvÙekeâ a leLee b nQ, leye

  a b = 8+  

leLee        ab = 12 …(i)

\   efÉIeele yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue) x 

+ MetvÙekeâeW keâe iegCeveHeâue
             = - +x x2 8 12

Deye, met$e  a b a b ab- = + -( )2 4  mes,

Þ             a b- = - ´( )8 4 122

[meceer (i) mes ceeve jKeves hej]
Þ a b- = -64 48    Þ  a b- = 16

Þ a b- = 4                 …(ii)

meceer (i) mes, a b+ = 8 …(iii)

meceer (ii) Je (iii) keâes peesÌ[ves hej,

    2 12a =

Þ             a = =
12

2
6

a keâe ceeve meceer (iii) ceW jKeves hej, 6 8+ =b

Þ              b = - =8 6 2

Dele: efÉIeele yengheo x x2 8 12- +  leLee MetvÙekeâ a = 6, b = 2 nQ~

18. efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâ 2 7 leLee -5 7 nQ~

nue efoS ieS efÉIeele yengheo kesâ MetvÙekeâ 2 7 leLee -5 7 nQ~

\ efÉIeele yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue) x

+ (MetvÙekeâeW keâe iegCeveHeâue)
     = - - + -x x2 2 7 5 7 2 7 5 7( ) ( ) ( )

          = + -x x2 3 7 70           

19. Skeâ efÉIeele yengheo %eele keâerefpeS efpemekesâ MetvÙekeâ 2 leLee -6 nQ~
yengheo kesâ MetvÙekeâeW leLee iegCeebkeâeW kesâ yeerÛe kesâ mecyevOe keâer melÙelee
keâer peeBÛe keâerefpeS~

nue efoS ieS efÉIeele yengheo kesâ MetvÙekeâ 2 leLee -6 nQ~

met$e, efÉIeele yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue) 

x + MetvÙekeâeW keâe iegCeveHeâue
= - - + -x x2 2 6 2 6( ) ( ) ( )

 = + -x x2 4 12                        

Deye, MetvÙekeâeW keâe ÙeesieHeâue 

   = - = -2 6 4 =
-x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

leLee MetvÙekeâeW keâe iegCeveHeâue

   = - = -( ) ( )2 6 12  =
DeÛej heo
keâe iegCeebkeâx2

20. Skeâ ef$eIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâ 
2 5

2

2 5

2

+ -
,  leLee 4 nQ~

nue ceevee ef$eIeele yengheo kesâ MetvÙekeâ a b,  leLee g nQ~

leye ØeMveevegmeej, a =
+2 5

2
, b =

-2 5

2
 leLee g = 4

\ a b g+ + =
+

+
-

+
2 5

2

2 5

2
4

  = + + - +2 5 2 5 8

2
[ue.me. uesves hej]

        = =
12

2
6

ab bg ga+ + =
+

´
-2 5

2

2 5

2
 +

-
´

2 5

2
4

+ ´
+

4
2 5

2

                 = - + - + +
1

4
4 2 5 4 2 5

                 = - +
1

4
8 =

31

4

leLee     abg =
+

´
-

´
2 5

2

2 5

2
4 = - 1

Deye, ef$eIeele yengheo
= - + +k x x[ ( )3 2a b g  + + + -( ) ]ab bg ga abgx

[peneB, k Skeâ MetvÙesòej DeÛej nw]

= - + +
é

ë
ê

ù

û
úk x x x3 26

31

4
1

=
- + +k x x x[ ]4 24 31 4

4

3 2

= - + +4 24 31 43 2x x x (k = 4 uesves hej)

21. Ùeefo yengheo Lx Mx Nx Rx P4 3 2+ + + + , kesâ MetvÙekeâ 1 leLee 
-1 nQ, leye efmeæ keâerefpeS efkeâ 

L N P M R+ + = +

nue efoÙee ieÙee yengheo
 = + + + +Lx Mx Nx Rx P4 3 2

Q yengheo kesâ MetvÙekeâ 1 leLee -1 nQ~

Deye, yengheo ceW x = 1 leLee x = - 1 jKeves hej,

    Mes<eHeâue = 0

x = 1 jKeves hej,
 L M N R P( ) ( ) ( ) ( )1 1 1 1 04 3 2+ + + + =

Þ                   L M N R P+ + + + = 0 …(i)

x = - 1 jKeves hej,
L M N R P( ) ( ) ( ) ( )- + - + - + - + =1 1 1 1 04 3 2

Þ   L M N R P- + - + = 0 …(ii)
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meceer (i) leLee (ii) keâes peesÌ[ves hej,
2 2 2 0L N P+ + =

Þ    L N P+ + = 0 …(iii)

[2 mes Yeeie osves hej]

Ùen ceeve meceer (i) ceW jKeves hej,
M R+ = 0 …(iv)

meceer (iii) leLee (iv) mes, 
L N P M R+ + = +

22. -2 leLee 5 MetvÙekeâeW Jeeues yengheoeW keâer mebKÙee efkeâleveer nesieer?

nue Devevle, Jen yengheo efpemekesâ MetvÙekeâ -2 leLee 5 nQ~

efÉIeele yengheo = - - + + -x x2 2 5 2 5( ) ( ) ( )

       = - -x x2 3 10

ef$eIeele yengheo = - - -( ) ( ),x x x1 3 102  

( ) ( )x x x- - - ¼3 3 102

Fmeer Øekeâej Devevle yengheo nes mekeâles nQ~

23. Ùeefo efkeâmeer efÉIeele yengheo f x x x( ) = + -2 2 kesâ MetvÙekeâ a leLee 
b nQ, leye Skeâ Ssmee yengheo  %eele keâerefpeS efpemekesâ MetvÙekeâ ( )2 1a +

Deewj ( )2 1b +  nQ~

nue efoS ieS efÉIeele yengheo f x x x( ) = + -2 2 kesâ MetvÙekeâ a leLee b nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue 

                  = + =
-

a b
x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

Þ        a b+ = - 1 …(i)

MetvÙekeâeW keâe iegCeveHeâue = =ab
DeÛej heo
keâe iegCeebkeâx2

Þ       ab = - 2 …(ii)

ØeMveevegmeej, veS yengheo kesâ MetvÙekeâ 2 1a +  Deewj 2 1b +  nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue = + + +2 1 2 1a b

     = + +2 2( )a b

     = - +2 1 2( ) [meceer (i) mes]
     = - +2 2 = 0

leLee MetvÙekeâeW keâe iegCeveHeâue = + +( ) ( )2 1 2 1a b

     = + + +4 2 2 1ab a b      

     = + + +4 2 1ab a b( )  = - + - +4 2 2 1 1( ) ( )  

     = - - +8 2 1 = - +10 1 = - 9

veÙee yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue)x 

+ MetvÙekeâeW keâe iegCeveHeâue
           = - -x x2 0 9 = -x2 9

24. Ùeefo yengheo p x x x( ) = + -6 12  kesâ MetvÙekeâ a leLee b nQ, leye 
a

b

b

a a b
ab+ + +

æ

è
çç

ö

ø
÷÷ +2

1 1
3  keâe ceeve %eele keâerefpeS~

nue efoS ieS yengheo p x x x( ) = + -6 12  kesâ MetvÙekeâ a leLee b nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue

          = + =
-

a b
x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

Þ     a b+ =
-1

6
…(i)

leLee MetvÙekeâeW keâe iegCeveHeâue

    = =ab
DeÛej heo

keâe iegCeebkeâx2
  Þ   ab =

-1

6
 …(ii)

Deye,   a

b

b

a a b
ab+ + +

æ

è
çç

ö

ø
÷÷ +2

1 1
3

       =
+

+
+

+
a b

ab

b a

ab
ab

2 2

2 3
( )

[ henues oes heoeW keâe ue.me. uesves hej]

  =
+ + -

+
+

+
a b ab ab

ab

b a

ab
ab

2 2 2 2 2
3

( )

[henues heo kesâ DebMe ceW 2ab peesÌ[ves leLee Ieševes hej]

       =
+ -

+
+

+
( ) ( )a b ab

ab

a b

ab
ab

2 2 2
3

       =

-
æ

è
ç

ö

ø
÷ - -

æ

è
ç

ö

ø
÷

-
æ

è
ç

ö

ø
÷

+

-
æ

è
ç

ö

ø
÷

-
æ

è
ç

ö

ø

1

6
2

1

6

1

6

2
1

6

1

6

2

÷

+ -
æ

è
ç

ö

ø
÷3

1

6

[meceer (i) leLee (ii) mes ceeve jKeves hej]

       =
+

-

+ -

1

36

2

6
1

6

2
1

2
 = - +

13

6

3

2
 =

-2

3
 

25. Ùeefo efÉIeele yengheo f x x x( ) ( )= - -2 3 2  kesâ MetvÙekeâ a Deewj b
nQ, leye Skeâ yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâ nQ

(i)
2a

b
 leLee 2b

a
 (ii) ( )2 3a b+  leLee ( )3 2a b+

(iii)
a

b

2

 leLee b
a

2

(iv)
1

2a b+
 leLee 1

2b a+

nue efoS ieS efÉIeele yengheo f x x x( ) ( )= - -2 3 2  kesâ MetvÙekeâ a Deewj b

nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue 

        = + =
-

a b
x

x

keâe iegCeebkeâ
keâe iegCeebkeâ2

Þ a b+ = 3 …(i)

leLee MetvÙekeâeW keâe iegCeveHeâue 

     = =ab
DeÛej heo
keâe iegCeebkeâx2

Þ        ab = - 2 …(ii)
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(i) Q veS yengheo kesâ MetvÙekeâ 2a

b
 leLee 2b

a
 nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue = +
2 2a

b

b

a

 =
+2 22 2a b

ab
[ue.me. uesves hej]

 =
+2 2 2[ ]a b

ab
 =

+ + -2 2 22 2[ ]a b ab ab

ab

[DebMe ceW 2ab peesÌ[ves leLee Ieševes hej]

 =
+ -2 22[( ) ]a b ab

ab

 =
- -

-

2 3 2 2

2

2[( ) ( )]

( )
[meceer (i) leLee (ii) mes]

 =
+

-

2 9 4

2

( )
 = - 13

MetvÙekeâeW keâe iegCeveHeâue = ´
2 2a

b

b

a
 = 4

    veÙee yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue)

x + MetvÙekeâeW keâe iegCeveHeâue
          = + +x x2 13 4

(ii) Q veS yengheo kesâ MetvÙekeâ ( )2 3a b+  leLee ( )3 2a b+  nQ~

leye, MetvÙekeâeW keâe ÙeesieHeâue

        = + + +2 2 3 2a b a b

      = +5 5a b = +5( )a b

    = 5 3( )          [meceer (i) mes]
       = 15              

leLee MetvÙekeâeW keâe iegCeveHeâue

  = + +( ) ( )2 3 3 2a b a b  = + + +6 4 9 62 2a ab ab b

= + +6 6 132 2a b ab = + + +6 6 122 2a b ab ab

= + + +6 22 2( )a b ab ab = + +6 2( )a b ab

= + -6 3 22( ) ( ) = -54 2 = 52

\ veÙee yengheo = -x2  (MetvÙekeâeW keâe ÙeesieHeâue)

x + MetvÙekeâeW keâe iegCeveHeâue
      = - +x x2 15 52

(iii) Q veS yengheo kesâ MetvÙekeâ a

b

2

 leLee b

a

2

 nQ~

\ MetvÙekeâeW keâe ÙeesieHeâue = +
a

b

b

a

2 2

   =
+a b

ab

3 3

 =
+ + -( ) ( )a b a b ab

ab

2 2

   =
+ + + -( ) [ )a b a b ab ab

ab

2 2 2 3

[2ab peesÌ[ves leLee Ieševes hej]

   =
+ + -( ) [( ) ]a b a b ab

ab

2 3

   =
- -

-

( ) [( ) ( )]

( )

3 3 3 2

2

2

[meceer (i) leLee (ii) mes]

   =
+

-

3 9 6

2

[ ]

( )
 =

-45

2

leLee MetvÙekeâeW keâe iegCeveHeâue = ´
a

b

b

a

2 2

 = ab

                          = - 2 [meceer (ii) mes]

veÙee yengheo = k 

[x2 - (MetvÙekeâeW keâe ÙeesieHeâue) x + MetvÙekeâeW keâe iegCeveHeâue ] 

[peneB, k Skeâ MetvÙesòej DeÛej nw]

= + -
é

ë
ê

ù

û
úk x x2 45

2
2  =

+ -k x x[ ]2 45 4

2

2

  

                = + -2 45 42x x [k = 2 uesves hej]

(iv) Q veS yengheo kesâ MetvÙekeâ 1

2a b+
 leLee 1

2b a+
 nQ~

\ MetvÙekeâeW keâe ÙeesieHeâue

=
+

+
+

1

2

1

2a b b a
 =

+ + +

+ +

2 2

2 2

b a a b

a b b a( ) ( )

      =
+

+ + +

3

4 2 22 2

( )a b

ab a b ab
  =

+

+ + +

3

2 22 2

( )

( )

a b

a b ab ab

      =
+

+ +

3

2 2

( )

( )

a b

a b ab

=
+ -

3 3

2 3 22

( )

( ) ( )
[meceer (i) leLee (ii) mes]

=
-

=
9

18 2

9

16

leLee MetvÙekeâeW keâe iegCeveHeâue

=
+

´
+

1

2

1

2( ) ( )a b b a
 =

+ + +

1

4 2 22 2ab a b ab

=
+ + +

1

2 22 2( )a b ab ab

=
+ +

=
+ -

1

2

1

2 3 22 2( ) ( ) ( )a b ab
[meceer (i) leLee (ii) mes]

=
-

=
1

18 2

1

16

veÙee yengheo = -k x[ 2  (MetvÙekeâeW keâe ÙeesieHeâue) x + MetvÙekeâeW keâe
iegCeHeâue]

[peneB, k Skeâ MetvÙesòej DeÛej nw]

= - +
é

ë
ê

ù

û
úk x x2 9

16

1

16

   = - +16 9 12x x [k = 16 uesves hej]
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 3 
oes Ûej Jeeues jwefKekeâ meceerkeâjCe Ùegice

ØeMveeJeueer 3.1

1. De™Cee kesâ heeme kesâJeue ̀  1 leLee ̀ 5 kesâ efmekeäkesâ nQ~ Ùeefo Gmekesâ heeme 
efmekeäkeâeW keâer kegâue mebKÙee 55 leLee kegâue OevejeefMe ` 75 nw, lees Fme
efmLeefle keâes yeerpeieefCeleerÙe SJeb ieÇeHeâerÙe ™heeW ceW JÙekeäle keâerefpeS~

nue ceevee De®Cee kesâ heeme ` 1 kesâ efmekeäkesâ = x 

leLee ` 5 kesâ efmekeäkesâ = y

ØeLece ØeefleyevOe mes,
         x y+ = 55

Þ x y+ - =55 0 …(i)

efÉleerÙe ØeefleyevOe mes,
( ) ( ) ( ) ( )1 5 75x y+ =        

Þ  x y+ - =5 75 0  …(ii)

Dele: ØeMve keâe yeerpeieefCeleerÙe efve™heCe x y+ - =55 0 leLee 
x y+ - =5 75 0 nw~

DeeuesKeerÙe efve™heCe keâjves kesâ efueS meceer (i) mes, 

      y x= - + 55

x 20 50

y 35 5

meceer (ii) mes,

          y
x

=
-75

5

x 50 20

y 5 11

Deye, efJeÅeeLeea «eeHeâ ØeMve 1 keâer YeeBefle mJeÙeb KeeRÛes~

2. DeeuesKeerÙe efJeefOe mes peeBÛe keâerefpeS efkeâ efvecve jwefKekeâ meceerkeâjCeeW kesâ
Ùegice keâe keâesF& nue veneR, DeefÉleerÙe nue Ùee Devevle nue nQ~

 15 30 1 0x y- + =  

3
24

4

1

5
0x y- + =

nue meceerkeâjCeeW kesâ Ùegice keâe «eeHeâ KeeRÛeves hej %eele neslee nw efkeâ Je›eâ
ØeefleÛÚso veneR keâjles, hejvleg oesveeW kesâ Je›eâ meceeve nQ («eeHeâ efJeÅeeLeea mJeÙeb 
yeveeSB)

Dele: Devevle nue nQ~

3. DeeuesKeerÙe efJeefOe mes efvecve meceerkeâjCeeW kesâ mebiele nesves keâer peeBÛe
keâerefpeS~ Ùeefo mebiele nQ, lees DeeuesKeerÙe efJeefOe mes nue keâerefpeS~

             2 0x y- = ,  x y+ = 0

nue meceerkeâjCe 2 0x y- =  mes,

y x= 2      

x 0 1 -1

y 0 2 -2

meceerkeâjCe x y+ = 0 mes,
    y x= -        

x 0 1 2

y 0 -1 -2

«eeHeâ mes mhe<š nw efkeâ oesveeW meceerkeâjCeeW kesâ Je›eâ x y= =0 0,  hej
ØeefleÛÚso keâjles nQ~ 

Dele: x y= =0 0,  meceerkeâjCeeW kesâ nue nQ~

4. DeeuesKeerÙe efJeefOe mes jwefKekeâ meceerkeâjCeeW kesâ Ùegice x y- = - 1 leLee 
2 10 0x y+ - =  keâe nue %eele keâerefpeS~ Fve jsKeeDeeW leLee X-De#e
kesâ Éeje yeves ef$eYegpe kesâ Meer<eeX keâes Yeer %eele keâerefpeS~

nue efoÙee nw, x y- = - 1         …(i)

leLee    2 10 0x y+ - =        …(ii)

meceer (i) mes,         y x= + 1

x 1 3 0

y 2 4 1

meceer (ii) mes, y x= - +2 10

x 3 4

y 4 2

X¢

Y¢

X

Y
6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

2x–y=0

x+y=0

(1, 2)

(–1, –2)

O



«eeHeâ mes, meceerkeâjCeeW kesâ Ùegice keâe nue x = 3, y = 4 [Q oesveeW jsKeeSB
efyevog (3, 4) hej keâešleer nQ]

Deye, X-De#e leLee jsKeeDeeW mes yeves ef$eYegpe kesâ Meer<e& (3, 4) ,( , )-1 0

leLee (5, 0) nQ~

5. DeeuesKeerÙe efJeefOe mes jwefKekeâ meceerkeâjCeeW kesâ Ùegice 3 11 0x y+ - = , 
x y- - =1 0 keâes nue keâerefpeS~ Fve jsKeeDeeW leLee Y-De#e kesâ Éeje
yeves ef$eYegpe kesâ Meer<eeX keâes Yeer %eele keâerefpeS~

nue efoÙee nw, meceerkeâjCeeW keâe Ùegice 
3 11 0x y+ - = …(i)

leLee          x y- - =1 0 …(ii)

meceer (i) mes,  y x= - +3 11

x 3 4 0

y 2 -1 11

meceer (ii) mes,

y x= - 1

x -3 2

y -2 1

«eeHeâ mes oesveeW jsKeeSB efyevog (3, 2) hej keâešleer nQ~

Dele: meceerkeâjCe Ùegice keâe nue x y= =3 2,  nw~

Y-De#e leLee jsKeeDeeW mes yeves ef$eYegpe kesâ Meer<e& (3, 2), ( , )0 1-  (0, 11)

nQ~

6. DeeuesKeerÙe efJeefOe mes efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes nue
keâerefpeS~ Fve jsKeeDeeW leLee Y-De#e kesâ Éeje yeves ef$eYegpe kesâ Meer<eeX
keâes Yeer %eele keâerefpeS~

  x y- + =1 0,  3 2 12 0x y+ - =

nue efoÙee nw, meceerkeâjCe Ùegice
x y- + =1 0 …(i)

leLee   3 2 12 0x y+ - =        …(ii)

meceer (i) mes,            y x= + 1

x 1 0 2

y 2 1 3

meceer (ii) mes, 

y
x

=
- +3 12

2

x 2 0

y 3 6

«eeHeâ mes, oesveeW jsKeeSB efyevog (2, 3) hej keâešleer nQ~

Dele: meceerkeâjCe Ùegice keâe nue x y= =2 3,  nw~

Y-De#e leLee Fve jsKeeDeeW mes yeveW ef$eYegpe kesâ Meer<e& (0, 6) ( , ),0 1  ( , )2 3  nQ~

7. jsKeeSB 7 5 3x y- =  leLee 21 15 5x y- =  oes meerOes jemleeW keâes
efve™efhele keâjleer nQ~ peeBÛe keâerefpeS efkeâ Ùes jemles Skeâ-otmejs keâes heej
(ØeefleÛÚso) keâjWies Ùee veneR?

nue efoÙee nw, meceerkeâjCe Ùegice
7 5 3x y- = …(i)

leLee      21 15 5x y- = …(ii)

meceer (i) mes,     y x
=

-7 3

5

x 0 1 -1

y -3

5

4

5
 -2

Ùee
x 0 5 -5

y -3 4 10

oes Ûej Jeeues jwefKekeâ meceerkeâjCe Ùegice 17

X¢

Y¢

X

Y

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

x–y+1=0

3x+2y–12=0

(0, 6)

(2, 3)

(0, 1)

O

X¢

Y¢

X

Y

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

x–y–1=0

3x+y–11=0

(0, –1)

(3, 2)

7

8

9

10

11

O

X¢

Y¢

X

Y
6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

2x+y–10=0

(3, 4)

(4, 2)

(5, 0)

(1, 2)

(–1, 0)

y=x+1(Ùee x–y=–1 )

O
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meceer (ii) mes,    y x
=

-21 5

15

x 0 1

Ùee
x 0 15

y -1

3

16

15
y -5 16

[hewceevee mebKÙee ́ 15]

ÙeneB, y kesâ ceeve hetCeeËkeâ veneR nQ FmeefueS hewceevee ceevekeâj «eeHeâ KeeRÛeles
nQ~

«eeHeâ mes mhe<š nw oesveeW jsKeeSB Skeâ-otmejs kesâ meceevlej nQ~ Dele:
ØeefleÛÚso veneR keâjWieer~ 

8. jwefKekeâ meceerkeâjCeeW keâe Skeâ Ssmee Ùegice efueefKeS efpemekeâe Skeâ nue 
x = - 1, y = 3 DeefÉleerÙe nes~ Deehe Ssmes efkeâleves Ùegice efueKe mekeâles
nQ?

nue jwefKekeâ meceerkeâjCeeW keâe Ùegice
x y+ = 2, 3 2 3x y+ =

   [Fme Ùegice keâe nue x y= - =1 3,  nw]

Ssmes Devevle Ùegice nes mekeâles nQ, efpevekesâ nue x = - 1, y = 3 nes~

9. Devegheele a

a

b

b
1

2

1

2

,  leLee c

c
1

2

 keâer leguevee keâj %eele keâerefpeS efkeâ efvecve

jwefKekeâ meceerkeâjCeeW kesâ Ùegice mebiele nQ Ùee Demebiele?

(i)
4

3
2 8x y+ =  leLee 2 3 12x y+ =

(ii) 4 4x y- =  leLee 3 2 14x y+ =

(iii) 3 5 11x y- =  leLee 6 10 7x y- =

nue (i) meceerkeâjCeeW 4
3

2 8x y+ =  leLee 2 3 12x y+ =

   keâer leguevee a x b y c1 1 1+ = leLee a x b y c2 2 2+ =  mes keâjves hej,

   a1

4

3
= , b1 2= , c1 8=

leLee                   a2 2= , b2 3= , c3 12=

Deye,     a

a
1

2

4

3
2

2

3
= = , 

b

b
1

2

2

3
=  

leLee    
c

c
1

2

8

12

2

3
= =

Q
a

a

b

b

c

c
1

2

1

2

1

2

= =

Dele: efvekeâeÙe (Ùee meceerkeâjCe Ùegice) mebiele nw~

(ii) meceerkeâjCeeW 4 4x y- =  leLee 3 2 14x y+ =  keâer leguevee
a x b y c1 1 1+ =  

leLee a x b y c2 2 2+ =  mes keâjves hej,

                  a1 4= , b1 1= - , c1 4=  

leLee                   a2 3= , b2 2= , c2 14=

Deye,       
a

a
1

2

4

3
= , 

b

b
1

2

1

2
=

-
          

leLee     
c

c
1

2

4

14

2

7
= =

Q   
a

a

b

b
1

2

1

2

¹            

Dele: meceerkeâjCe Ùegice (Ùee efvekeâeÙe) mebiele nw~

(iii) meceerkeâjCeeW 3 5 11x y- =  leLee 6 10 7x y- =  keâer leguevee

a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,

                       a1 3= , b1 5= - , c1 11=  

leLee           a2 6= , b2 10= - , c2 7=

Deye,          
a

a
1

2

3

6

1

2
= = ,

           
b

b
1

2

5

10

1

2
=

-

-
=

leLee      
c

c
1

2

11

7
=  

Q  
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Dele: meceerkeâjCe efvekeâeÙe (Ùee Ùegice) Demebiele nw~

10. Devegheele a

a
1

2

, 
b

b
1

2

 leLee c

c
1

2

 keâer leguevee keâj %eele keâerefpeS efkeâ efvecve

jwefKekeâ meceerkeâjCeeW kesâ Ùegice Skeâ-otmejs keâes Skeâ efyevog hej ØeefleÛÚso
keâjles nQ Ùee meceevlej nQ Ùee mecheeleer nQ~

(i) 2 3 3x y+ =  leLee x y- =2 2

(ii) 4 2 10x y- =  leLee 6 3 12x y- =

(iii) 3 4 1 0x y- - =   leLee 2 8

3
5 0x y- + =

nue (i) meceerkeâjCeeW kesâ Ùegice 2 3 3x y+ =  leLee x y- =2 2 keâer leguevee 
a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,

            a1 2= , b1 3= , c1 3=  

leLee            a2 1= , b2 2= - , c2 2=

Deye,         
a

a
1

2

2

1
2= = ,

X¢

Y¢

X

Y
6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

7x–5y=3

21
x–

15
y=

5

(0, –5)

(5, 4)

O

(0, –3)



                
b

b
1

2

3

1

3

2
=

-
=

-

leLee      
c

c
1

2

3

2
=

Q
a

a

b

b
1

2

1

2

¹

Dele: jsKeeSB ØeefleÛÚsoer neWieer~

(ii) meceerkeâjCeeW kesâ Ùegice 4 2 10x y- =  leLee 6 3 12x y- =  keâer
leguevee a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,

  a1 4= , b1 2= - , c1 10=  

leLee            a b2 26 3= = -, , c2 12=

Deye,    a

a
1

2

4

6

2

3
= = ,

 
b

b
1

2

2

3

2

3
=

-

-
=

leLee     c

c
1

2

10

12

5

6
= =

Q
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Dele: meceerkeâjCe Ùegice meceevlej jsKeeSB efve™efhele keâjsiee~

(iii) meceerkeâjCeeW kesâ Ùegice 3 4 1 0x y- - =  leLee 2
8

3
5 0x y- + =

keâer leguevee       a x b y c1 1 1 0+ + =

leLee  a x b y c2 2 2 0+ + =  mes keâjves hej,

       a1 3= , b1 4= - , c1 1= -  

leLee           a2 2= , b2

8

3
=

-
, c2 5=

Deye,     a

a
1

2

3

2
= ,

b

b
1

2

4

8

3

3

2
=

-

-
=   

leLee     c

c
1

2

1

5
=

-

Q
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Dele: meceerkeâjCe Ùegice meceevlej jsKeeSB efve™efhele keâjsiee~

11. k kesâ efkeâme ceeve kesâ efueS jwefKekeâ meceerkeâjCeeW kesâ efvekeâeÙe keâe
DeefÉleerÙe nue nesiee?

(i) kx y+ =2 5, 3 1x y+ =

(ii) x y- =3 5, 5 10x ky+ =  

(iii) kx y+ =2 4, 8 11x ky+ =

nue (i) efoÙee nw, meceerkeâjCe efvekeâeÙe
  kx y+ =2 5 …(i)

leLee      3 1x y+ = …(ii)

keâer leguevee  a x b y c1 1 1+ =  

leLee    a x b y c2 2 2+ =

mes keâjves hej,

      a k1 = ,  b1 2= , c1 5=  

leLee   a2 3= , b2 1= , c2 1=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe Skeâ DeefÉleerÙe nue nw

\
a

a

b

b
1

2

1

2

¹

Þ   k
3

2

1
¹ [ceeve jKeves hej]

Þ  k ¹ 6

(ii) efoÙee nw, meceerkeâjCe efvekeâeÙe
 x y- =3 5 …(i)

5 10x ky+ = …(ii)

keâer leguevee  a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
   a1 1= ,   b1 3= - , c1 5=

leLee     a2 5= ,  b k2 = ,  c2 10=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe Skeâ DeefÉleerÙe nue nw~

\         
a

a

b

b
1

2

1

2

¹

Þ         
1

5

3
¹

-

k

Þ      k ¹ - 15

(iii) efoÙee nw, meceerkeâjCe efvekeâeÙe
   kx y+ =2 4 …(i)

   8 11x ky+ = …(ii)

keâer leguevee a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
   a k1 = , b1 2= , c1 4=

leLee         a2 8= , b k2 = , c2 11=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe Skeâ DeefÉleerÙe nue nw~

\
a

a

b

b
1

2

1

2

¹

Þ  
k

k8

2
¹

Þ k2 16¹

Þ        k ¹ ± 4 [Jeie&cetue uesves hej]

12. k kesâ efkeâme ceeve kesâ efueS efvecve jwefKekeâ meceerkeâjCeeW kesâ efvekeâeÙe keâe
keâesF& nue veneR nesiee?

(i) 4 5 17x y+ = , kx y+ =15 33

(ii) kx y+ =2 5, 8 20x ky+ =

(iii) 3 1x y+ = ,( ) ( ) ( )2 1 1 2 1k x k y k- + - = +

nue (i) meceerkeâjCe efvekeâeÙe 4 5 17x y+ = , kx y+ =15 33 keâer leguevee 
a x b y c1 1 1+ = , a x b y c2 2 2+ =  mes keâjves hej,

a1 4= , b1 5= , c1 17=

leLee   a k2 = , b2 15= , c2 33=
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ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe keâesF& nue veneR nw

\
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Þ  
4 5

15

17

33k
= ¹

I Deewj II Devegheele mes,  4 5

15k
=

Þ         k = 12

(ii) meceerkeâjCe efvekeâeÙe kx y+ =2 5, 8 20x ky+ =  keâer leguevee
a x b y c1 1 1+ = , a x b y c2 2 2+ =

mes keâjves hej,
a k1 = , b1 2= , c1 5=

leLee         a2 8= , b k2 = , c2 20=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe keâesF& nue veneR nw

\       
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Þ     
k

k8

2 5

20
= ¹

I Deewj II Devegheele mes, k

k8

2
=

Þ      k2 16=

Þ         k = ± 4

(iii) meceerkeâjCe efvekeâeÙe 3 1x y+ = , 

( ) ( ) ( )2 1 1 2 1k x k y k- + - = +  keâer leguevee a x b y c1 1 1+ = , 

a x b y c2 2 2+ =  mes keâjves hej,
          a1 3= , b1 1= , c1 1=

leLee      a k2 2 1= - , b k2 1= - , c k2 2 1= +

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe keâe keâesF& nue veneR nw

\
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Þ        
3

2 1

1

1

1

2 1k k k-
=

-
¹

+

I Deewj II Devegheele mes,

 
3

2 1

1

1k k-
=

-

Þ  3 3 2 1k k- = -

Þ            3 2 1 3k k- = - +  

Þ     k = 2

13. k kesâ efkeâme ceeve kesâ efueS efvecve jwefKekeâ meceerkeâjCeeeW kesâ efvekeâeÙe kesâ
Devevle nue neWies?

(i) 4 7 10x y+ = ; ( )k x y k+ + =2 21 3

(ii) 2 2x k y k+ - =( ) ; 6 2 1 2 5x k y k+ - = +( )

(iii) 2 3 2x y+ = ; ( ) ( ) ( )k x k y k- + + = -2 2 1 2 1

nue (i) meceerkeâjCe efvekeâeÙe 4 7 10x y+ =   leLee ( )k x y k+ + =2 21 3

keâer leguevee 

a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
   a1 4= , b1 7= , c1 10=

leLee   a k2 2= + , b2 21= , c k2 3=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe kesâ Devevle nue nQ

\      
a

a

b

b

c

c
1

2

1

2

1

2

= =

Þ
4

2

7

21

10

3k k+
= =

I Deewj II Devegheele mes, 7 14 84k + =

Þ       7 70k =

Þ       k = 10

Ùee II Deewj III Devegheele mes,
   21 210k =

Þ           k =
210

21

Þ        k = 10

(ii) meceerkeâjCe efvekeâeÙe 2 2x k y k+ - =( )  leLee
6 2 1 2 5x k y k+ - = +( )  keâer leguevee 

a x b y c1 1 1+ = ,  leLee a x b y c2 2 2+ =  mes keâjves hej,
          a1 2= , b k1 2= - , c k1 =

leLee a2 6= , b k2 2 1= - , c k2 2 5= +

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe kesâ Devevle nue nQ

\
a

a

b

b

c

c
1

2

1

2

1

2

= =

Þ   
2

6

2

2 1 2 5
=

-

-
=

+

k

k

k

k

I Deewj II Devegheele mes, 2

6

2

2 1
=

-

-

k

k

Þ 6 12 4 2k k- = -

Þ 6 4 2 12k k- = - +

Þ      2 10k =

Þ              k = =
10

2
5

(iii) meceerkeâjCe efvekeâeÙe 2 3 2x y+ =  leLee 
( ) ( ) ( )k x k y k- + + = -2 2 1 2 1   keâer leguevee a x b y c1 1 1+ = ,

leLee a x b y c2 2 2+ =  mes keâjves hej,
  a1 2= , b1 3= , c1 2=

leLee      a k2 2= - , b k2 2 1= + ,

                 c k2 2 1= -( )

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe kesâ Devevle nue nQ

\
a

a

b

b

c

c
1

2

1

2

1

2

= =

Þ          
2

2

3

2 1

2

2 1k k k-
=

+
=

-( )

II Deewj III Devegheele mes,
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3

2 1

2

2 1k k+
=

-( )

Þ   4 2 6 6k k+ = -

Þ 4 6 6 2k k- = - -      

Þ   - = -2 8k    

Þ      k = 4 

14. p leLee q kesâ efkeâme ceeve kesâ efueS efvecve jwefKekeâ meceerkeâjCe efvekeâeÙe
kesâ Devevle nue neWies?

(i) ( )2 1 3 5p x y- + = ; 3 1 2x q y+ - =( )

(ii) 2 3 7x y+ = ;

( ) ( )p q x p q y+ + + + +1 2 2  = + +4 1( )p q

nue (i) meceerkeâjCe efvekeâeÙe ( )2 1 3 5p x y- + =  

leLee 3 1 2x q y+ - =( )  keâer leguevee 

a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
         a p1 2 1= - ,  b1 3= , c1 5=

leLee    a2 3= , b q2 1= - , c2 2=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe kesâ Devevle nue nQ

\       
a

a

b

b

c

c
1

2

1

2

1

2

= =

Þ
2 1

3

3

1

5

2

p

q

-
=

-
=

I Deewj III Devegheele mes,
2 1

3

5

2

p -
=         

Þ 4 2 15p - =       

Þ                      4 15 2p = +

Þ        4 17p =

Þ       p =
17

4

Deye, II Deewj III Devegheele mes,
3

1

5

2q -
=

Þ 5 5 6q - =

Þ        5 6 5q = +

Þ        5 11q =  

Þ    q =
11

5

(ii) meceerkeâjCe efvekeâeÙe 2 3 7x y+ =  

leLee ( ) ( )p q x p q y+ + + + +1 2 2  = + +4 1( )p q

keâer leguevee a x b y c1 1 1+ =  leLee  a x b y c2 2 2+ =  mes keâjves hej,
 a1 2= , b1 3= , c1 7=

leLee        a p q2 1= + + ,

              b p q2 2 2= + + ,

              c p q2 4 1= + +( )  

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe kesâ Devevle nue nQ~

\
a

a

b

b

c

c
1

2

1

2

1

2

= =  

Þ    
2

1

3

2 2

7

4 1p q p q p q+ +
=

+ +
=

+ +( )

I Deewj II Devegheele mes,

                         
2

1

3

2 2p q p q+ +
=

+ +

Þ                3 3 3 2 4 4p q p q+ + = + +

Þ 3 3 2 4 4 3p q p q+ - - = -

Þ   p q- = 1 …(i)

Deye, II Deewj III Devegheele mes,

                   
3

2 2

7

4 1p q p q+ +
=

+ +( )

Þ       12 12 3 7 14 14p q q q+ + = + +

Þ  12 12 7 14 14 3p q p q+ - - = -

Þ    5 2 11p q- = …(ii)

meceer (i) keâes 2 mes iegCee keâjkesâ meceer (ii) ceW mes Ieševes hej,
       3 9p =   Þ p = 3

p keâe ceeve meceer (i) ceW jKeves hej,
      3 1- =q   
Þ  q = - =3 1 2

15. k kesâ efkeâme ceeve kesâ efueS jwefKekeâ meceerkeâjCeeW kesâ efvekeâeÙe 
kx y+ =3 3 leLee 12 6x ky+ =  meceevlej jsKeeDeeW keâes efve™efhele
keâjsiee?

nue meceerkeâjCe efvekeâeÙe kx y+ =3 3 leLee 12 6x ky+ =  keâer leguevee 

a x b y c1 1 1+ = ,  leLee   a x b y c2 2 2+ =  mes keâjves hej,
   a k1 = , b1 3= , c1 3=  

leLee     a2 12= , b k2 =  c2 6=

ØeMveevegmeej, meceerkeâjCe efvekeâeÙe meceevlej jsKeeDeeW keâes efve™efhele keâjlee nw~

\           
a

a

b

b

c

c
1

2

1

2

1

2

= ¹  Þ  
k

k12

3 3

6
= ¹

I Deewj III Devegheele mes, k

k12

3
=

Þ    k2 36=

Þ           k = ± 6 [Jeie&cetue uesves hej]

16. k keâe ceeve %eele keâjW, peye jwefKekeâ meceerkeâjCeeW kesâ efvekeâeÙe 
x y+ =2 3, 5 7 0x ky+ + =  efve™efhele keâjlee nw

(i) ØeefleÛÚsoer jsKeeDeeW keâes

(ii) meceevlej jsKeeDeeW keâes

keäÙee k kesâ efkeâmeer ceeve kesâ efueS efoS ieS meceerkeâjCeeW kesâ efvekeâeÙe
mecheeleer jsKeeDeeW keâes efve™efhele keâjles nQ?

nue meceerkeâjCe efvekeâeÙe x y+ =2 3 leLee 5 7 0x ky+ + =  keâer leguevee
  a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =

mes keâjves hej,
a1 1= , b1 2= , c1 3=  

leLee   a2 5= , b k2 = , c2 7= -
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(i) ØeMveevegmeej, jsKeeSB ØeefleÛÚsoer nQ~

\      
a

a

b

b
1

2

1

2

¹

Þ    
1

5

2
¹

k

Þ           k ¹ 10

(ii) ØeMveevegmeej, jsKeeSB meceevlej nQ~

\
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Þ  
1

5

2 3

7
= ¹

-k

I Deewj II Devegheele mes, 1

5

2
=

k

           k = 10

veneR, jsKeeSB k kesâ efkeâmeer ceeve kesâ efueS mecheeleer veneR nQ~

efveoxMe (Øe. meb. 19-22) efvecveefueefKele ØeMveeW keâes DeeuesKeerÙe efJeefOe mes nue
keâerefpeS~

17. 4 kegâefme&ÙeeW leLee 3 cespe keâe cetuÙe ` 210 nw leLee 5 kegâefme&ÙeeW leLee 2
cespe keâe cetuÙe ` 175 nw~ Skeâ kegâmeea leLee Skeâ cespe keâe cetuÙe
DeeuesKeerÙe efJeefOe mes %eele keâerefpeS~

nue ceevee 1 kegâmeea keâe cetuÙe = ` x 

leLee 1 cespe keâe cetuÙe = ` y

ØeLece ØeefleyevOe mes,  4 3 210x y+ = …(i)

efÉleerÙe ØeefleyevOe mes, 5 2 175x y+ = …(ii)

meceer (i) mes,    y
x

=
-210 4

3

x 0 15

y 70 50

meceer (ii) mes, y
x

=
-175 5

2

x 15 5

y 50 75

«eeHeâ mes mhe<š neslee nw efkeâ oesveeW meceerkeâjCeeW keâer jsKeeSB efyevog (15, 50)

hej keâešleer nQ~

DeLee&led x = 15, y = 50

Dele: Skeâ kegâmeea keâe cetuÙe ` 15 leLee Skeâ cespe keâe cetuÙe ` 50 nw~

18. 4 hesve Deewj 4 heWefmeue yee@keämeeW keâe cetuÙe ` 100 nw~ Ùeefo Skeâ hesve kesâ
cetuÙe keâe leerve iegvee Skeâ heWefmeue yee@keäme kesâ cetuÙe mes ̀ 15 DeefOekeâ nw~ 
Ghejeskeäle efmLeefle kesâ efueS, jwefKekeâ meceerkeâjCeeW keâe Skeâ Ùegice yeveeFS
leLee GvnW DeeuesKeerÙe efJeefOe mes nue keâjkesâ Skeâ hesve Deewj Skeâ heWefmeue
yee@keäme keâe cetuÙe Yeer %eele keâerefpeS~

nue ceevee Skeâ hesve keâe cetuÙe = ` x 

leLee 1 heWefmeue  yee@keäme keâe cetuÙe = ` y

ØeLece ØeefleyevOe mes, 4 4 100x y+ = …(i)

efÉleerÙe ØeefleyevOe mes,          3 15x y= +
Ùee             3 15x y- = …(ii)

meceer (i) mes,                 y x
=

-100 4

4
                                       y x= -25

x 10 0 5

y 15 25 20

meceer (ii) mes, y x= -3 15

x 10 15

y 15 30

«eeHeâ mes mhe<š nw efkeâ oesveeW meceerkeâjCeeW keâer jsKeeSB efyevog (10, 15) hej
keâešleer nQ~
FmeefueS meceerkeâjCeeW keâe nue x = 10, y = 15 nw~

Dele: 1 hesve keâe cetuÙe ̀ 10 leLee 1 heWefmeue yee@keäme keâe cetuÙe ̀ 15 nw~

19. oes Je<e& henues, meueerce keâer DeeÙeg Deheveer heg$eer keâer DeeÙeg keâer leerve iegveer
Leer leLee Ú: Je<e& yeeo Gmekeâer DeeÙeg heg$eer keâer DeeÙeg kesâ oesiegves mes 4 Je<e& 
DeefOekeâ nesieer~ Gmekeâer Jele&ceeve DeeÙeg keäÙee nw?

nue ceevee meueerce keâer Jele&ceeve DeeÙeg = x Je<e& 

leLee Gmekeâer heg$eer keâer Jele&ceeve DeeÙeg = y Je<e&

ØeLece ØeefleyevOe mes,    x y- = -2 3 2( )

Þ        x y- = - +3 6 2

Þ        x y- = -3 4 …(i)

X¢

Y¢

X

Y

50

40

30

20

10

10 20 30 40 50

(15, 50)

5x+2y=175
4x+3y=210

O

X¢

Y¢

X

Y
60

50

40

30

20

10

10 20 30 40 50

3x–y=15

4x+4y=100

(10, 15)

O



efÉleerÙe ØeefleyevOe mes,  x y+ = + +6 2 6 4( )

Þ                       x y- = + -2 12 4 6

Þ                x y- =2 10 …(ii)

meceer (i) mes,    y x
=

+ 4

3

x 2 38

y 2 14

meceer (ii) mes, y
x

=
- 10

2

x 38 18

y 14 4

DeeuesKe («eeHeâ) efJeÅeeLeea mJeÙeb yeveeSB~

oesveeW leeefuekeâeDeeW ceW x = 38, y = 14 meceeve ceeve nQ, FmeefueS meceerkeâjCeeW
keâe nue x = 38, y = 14 nw~

Dele: meueerce keâer DeeÙeg 38 Je<e& leLee meueerce keâer  heg$eer keâer DeeÙeg 14 Je<e& nw~

20. oes mebKÙeeSB 5 : 6 kesâ Devegheele ceW nQ~ Ùeefo ØelÙeskeâ mebKÙee ceW mes 8
Ieše efoÙee peeS, lees Ùen Devegheele 4 : 5 nes peelee nw~ Ùes mebKÙeeSB
%eele keâerefpeS~

nue ceevee oes mebKÙeeSB x leLee y nQ~

ØeLece ØeefleyevOe mes,              
x

y
=

5

6

Þ           6 5x y=

Þ 6 5 0x y- = …(i)

efÉleerÙe ØeefleyevOe mes,  x

y

-

-
=

8

8

4

5

Þ 5 40 4 32x y- = -

Þ 5 4 32 40x y- = - +

Þ       5 4 8x y- = …(ii)

meceer (i) mes,     y
x

=
6

5

x 5 40

y 6 48

meceer (ii) mes,  y x
=

-5 8

4

x 40 4

y 48 3

efJeÅeeLeea «eeHeâ mJeÙeb yeveeSB~

oesveeW leeefuekeâeDeeW ceW x = 40, y = 48 meceeve nQ, FmeefueS Ùen
meceerkeâjCeeW keâe nue nw~ Dele: DeYeer<š mebKÙeeSB 40 leLee 48 nQ~

ØeMveeJeueer 3.2

1. efvecve meceerkeâjCeeW kesâ efvekeâeÙe keâes ØeeflemLeeheve efJeefOe mes nue
keâerefpeS~ Ùeefo mecYeJe nw~

(i) x y+ = 8, 2 3 1x y- =

(ii) 3 2 10x y+ = , 12 8 30x y+ =

(iii) 2 7 11x y- = , 6 21 33x y- =

(iv) 2 5 0x y+ = , 6 15 0x y+ =  

nue (i) oer ieF& meceerkeâjCe 
            x y+ = 8 …(i)

 leLee 2 3 1x y- = …(ii)

meceer (i) Je (ii) keâer leguevee a x b y c1 1 1+ =  leLee 
a x b y c2 2 2+ =  mes keâjves hej,

   a1 1= , b1 1= ,  c1 8=  

leLee    a2 2= , b2 3= - , c2 1=

Deye,   a

a
1

2

1

2
= , 

b

b
1

2

1

3
=

-

leLee    c

c
1

2

8

1
=

Q         
a

a

b

b
1

2

1

2

¹

\ nue mecYeJe nw~

meceer (i) mes y x= -8 , meceer (ii) ceW ØeeflemLeeefhele keâjves hej,
2 3 8 1x x- - =( )  

Þ  2 24 3 1x x- + =

Þ        5 25x =

Þ         x = =
25

5
5

leLee            y = - =8 5 3

Dele: x y= =5 3,  meceerkeâjCe efvekeâeÙe keâe nue nw~

(ii) oer ieF& meceerkeâjCe
  3 2 10x y+ = …(i)

 leLee      12 8 30x y+ = …(ii)

keâer leguevee a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
a1 3= , b1 2= , c1 10=

leLee     a2 12= ,  b2 8= ,  c2 30=

Deye,               
a

a
1

2

3

12

1

4
= = ,

              
b

b
1

2

2

8

1

4
= =

leLee          c
c
1

2

10

30

1

3
= =

Q              
a

a

b

b

c

c
1

2

1

2

1

2

= ¹

Dele: oer ieF& meceerkeâjCe keâe keâesF& nue DeefmlelJe ceW veneR nw~

(iii) oer ieF& meceerkeâjCe
  2 7 11x y- = …(i)

 leLee    6 21 33x y- = …(ii)

keâer leguevee a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
     a1 2= , b1 7= - , c1 11=  
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leLee    a2 6= , b2 21= - , c2 33=

Deye,   
a

a
1

2

2

6

1

3
= = , 

b

b
1

2

7

21

1

3
=

-

-
=

leLee         c
c
1

2

11

33

1

3
= =

Q            
a

a

b

b

c

c
1

2

1

2

1

2

= =

Dele: oer ieF& meceerkeâjCe efvekeâeÙe kesâ Devevle nue neWies~

(iv) oer ieF& meceerkeâjCe 2 5 0x y+ = , 6 15 0x y- =  keâer
leguevee a x b y c1 1 1+ =  leLee a x b y c2 2 2+ =  mes keâjves hej,
      a1 2= , b1 5= , c1 0=

leLee     a b c2 2 26 15 0= = =, ,

Deye,    a

a
1

2

2

5
= ,  

b

b
1

2

5

15

1

3
= =

 leLee  c

c
1

2

= DeefmlelJe ceW veneR nw~

Dele: meceerkeâjCe efvekeâeÙe kesâ Devevle nue neWies~

2. efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes ØeeflemLeeheve efJeefOe mes nue
keâerefpeS~

(i) x y- = 2, 3 2 16x y+ =

(ii) 7 4 3x y- = , x y+ =2 3

(iii) 3 7 37x y+ = , 5 6 39x y+ =

(iv) 3
7

11
8x

y
-

+
= , 2 11

7
10y

x
+

+
=

(v) 1 1 1 5 2 3 0. x . y .+ + = , 0 7 0 2 2. x . y- =

(vi) 7 11 0x y+ = , 3 5 0x y- =

nue (i) oer ieF& meceerkeâjCe,  x y- = 2 …(i)

 leLee 3 2 16x y+ = …(ii)

meceer (i) mes y x= - 2, meceer (ii) ceW ØeeflemLeeefhele keâjves hej,
3 2 2 16x x+ - =( )

Þ    3 2 4 16x x+ - =

Þ    5 16 4x = +

Þ    5 20x =      

Þ    x =
20

5
 = 4     

leLee      y = -4 2  = 2 

Dele: x y= =4 2,  meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCe  

7 4 3x y- = …(i)

 leLee    x y+ =2 3 …(ii)

meceer (ii) mes x y= -3 2 , meceer (i) ceW ØeeflemLeeefhele keâjves hej,
7 3 2 4 3( )- - =y y

Þ 21 14 4 3- - =y y

Þ        - = -18 3 21y

Þ - = -18 18y    

Þ   y = 1  

leLee                      x = - =3 2 1 1( )

Dele: x y= =1 1,  meceerkeâjCe Ùegice keâe nue nw~

(iii) oer ieF& meceerkeâjCe 

  3 7 37x y+ = …(i)

leLee        5 6 39x y+ = …(ii)

meceer (i) mes x y
=

-37 7

3
, meceer (ii) ceW ØeeflemLeeefhele keâjves hej,

5
37 7

3
6 39

-æ

è
ç

ö

ø
÷ + =

y
y

Þ 5 37 7 18 117( )- + =y y

Þ 185 35 18 117- + =y y

Þ          - = -17 117 185y

Þ   - = -17 68y   

Þ           y =
-

-

68

17
 = 4

leLee         x =
-37 7 4

3

( )
 

         =
-37 28

3
 =

9

3
 = 3

Dele: x y= =3 4,  meceerkeâjCe Ùegice keâe nue nw~

(iv) oer ieF& meceerkeâjCe 3 7

11
8x

y
-

+
= …(i)

 leLee     2
11

7
10y

x
+

+
=  …(ii)

meceerkeâjCeeW keâes mejue keâjkesâ efueKeves hej,
  33 7 88x y- - =

Þ          33 95x y- = …(iii)

leLee    14 11 70y x+ + =

Þ           x y+ =14 59 …(iv)

meceer (iii) mes y x= -33 95, meceer (iv) ceW ØeeflemLeeefhele keâjves hej,

x x+ - =14 33 95 59( )

Þ x x+ - =462 1330 59

Þ           463 59 1330x = +

Þ    463 1389x =

Þ              x =
1389

463
 = 3

leLee                      y = -33 3 95( )

Þ              y = -99 95 = 4     

Dele: x = 3 leLee y = 4 meceerkeâjCe Ùegice keâe nue nw~

(v) oer ieF& meceerkeâjCe 

11 1 5 2 3 0. x . y .+ + =  …(i)
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leLee 0 7 0 2 2. x . y- = …(ii)

meceer (ii) mes x . y

.
=

+2 0 2

0 7
, meceer (i) ceW ØeeflemLeeefhele keâjves hej,

      11
2 0 2

0 7
1 5 2 3 0.  

 + . y

.
  . y  .  = 

æ

è
ç

ö

ø
÷ + +

Þ   2 2 0 22 1 05 1 61.  + . y  . y  .  = + + 0

Þ      1 27 3 81 0. y  .  = +

Þ        y
.

.
=

-3 81

1 27
 = - 3         

leLee                   x
  .  ( )

.
=

+ -2 0 2 3

0 7

           =
-2 0 6

0 7

  .

.
 =  

.

.

1 4

0 7
  = 2              

Dele: x y= = -2 3,  meceerkeâjCe Ùegice keâe nue nw~

(vi) oer ieF& meceerkeâjCe 

   7 11 0x y+ = …(i)

 leLee     3 5 0x y- = …(ii)

meceer (i) mes, x y
=

- 11

7
, meceer (ii) ceW ØeeflemLeeefhele keâjves hej,

3
11

7
5 0

-æ

è
ç
ç

ö

ø
÷
÷ - =y y

Þ         
-

-
æ

è
ç
ç

ö

ø
÷
÷ =

33

7
5 0y

Þ     y = 0 leLee x = 0

Dele: x = 0, y = 0 meceerkeâjCe Ùegice keâe nue nw~

 3. (i) meceerkeâjCe 2 3 13x y- =  leLee 7 2 20x y- =  keâes nue keâerefpeS
Deewj y mx= + 7 kesâ efueS m keâe ceeve %eele keâerefpeS~

(ii) meceerkeâjCe 5 4 10x y+ =  leLee 3 2 16 0x y- + =  keâes nue
keâerefpeS Deewj y mx= + 3 kesâ efueS m keâe ceeve %eele keâerefpeS~

nue (i) oer ieF& meceerkeâjCe
  2 3 13x y- = …(i)

leLee      7 2 20x y- = …(ii)

meceer (i) mes x y
=

+13 3

2
, meceer (ii) ceW ØeeflemLeeefhele keâjves hej,

7
13 3

2
2 20

+æ

è
ç

ö

ø
÷ - =

y
y

Þ        91 21 4 40+ - =y y

17 40 91y = -

Þ 17 51y = -        

Þ  y =
-51

17
   = - 3    

leLee              x =
+ -13 3 3

2

( ) = -13 9

2
 =

4

2
 = 2

Deye, x = 2, y = - 3 meceerkeâjCe y mx= + 7 ceW jKeves hej,

 - = +3 2 7m

Þ 2 3 7m = - -   

Þ 2 10m = -         

Þ   m =
-10

2
 = - 5              

(ii) oer ieF& meceerkeâjCe
  5 4 10x y+ = …(i)

leLee  3 2 16 0x y- + = …(ii)

meceer (ii) mes x y
=

-2 16

3
, meceer (i) ceW ØeeflemLeeefhele keâjves hej,

5
2 16

3
4 10

y
y

-æ

è
ç

ö

ø
÷ + =

Þ    10 80 12 30y y- + =

Þ     22 30 80y = +

Þ   22 110y =      

Þ   y =
110

22
 = 5             

leLee                  x =
-2 5 16

3

( )

         x =
-10 16

3

   x =
-6

3
 = - 2

Deye, x = - 2 leLee y = 5 meceerkeâjCe y mx= + 3 ceW jKeves hej,
            5 2 3= - +m

Þ   2 3 5m = -

Þ   2 2m = -      

Þ   m =
-2

2
   = - 1  

4. efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice ceW x leLee y kesâ ceeve ØeeflemLeeheve
efJeefOe mes %eele keâerefpeS~

(i) x y a b+ = - ,  ax by a b- = +2 2

(ii)
x

a

y

b
+ = 2, ax by a b- = -2 2

(iii)
bx

a

ay

b
a b- + + = 0, bx ay ab- + =2 0

(iv) 2 4 0( ) ,ax by a b- + + =  2 4 0( ) ( )bx ay b a+ + - =

(v) 2 2
x

a

y

b

æ

è
ç

ö

ø
÷ + = , 

x

a

y

b
- = 4

nue (i) oer ieF& meceerkeâjCe  

     x y a b+ = - …(i)

leLee ax by a b- = +2 2 …(ii)

meceer (i) mes y a b x= - - , meceer (ii) ceW ØeeflemLeeefhele keâjves hej,
           ax b a b x a b- - - = +( ) 2 2

Þ       ax ab b bx a b- + + = +2 2 2

Þ        ( )a b x a b ab b+ = + + -2 2 2
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Þ       ( )a b x a ab+ = +2

Þ       ( ) ( )a b x a a b+ = +

Þ      x
a a b

a b
a=

+

+
=

( )

( )

leLee             y a b a= - -  = - b

Dele: x a= , y b= -  meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCe

      
x

a

y

b
+ = 2 …(i)

leLee       ax by a b- = -2 2 …(ii)

meceer (ii) mes x
a b by

a
=

- +2 2

, meceer (i) ceW ØeeflemLeeefhele keâjves

hej,

   
1

2
2 2

a

a b by

a

y

b

- +æ

è
ç
ç

ö

ø
÷
÷ + =

Þ       a b by
a

b
y a2 2

2
22- + + =

Þ            b
a

b
y a a b+

æ

è
ç
ç

ö

ø
÷
÷ = - +

2
2 2 22

Þ     
b a

b
y a b

2 2
2 2+

= +

Þ                    y
a b b

b a
=

+

+

( )

( )

2 2

2 2
 = b

leLee                                  x
a b b

a
=

- +2 2 2

Þ              x
a

a
=

2

 = a              

Dele: x a y b= =,  meceerkeâjCe Ùegice keâe nue nw~

(iii) oer ieF& meceerkeâjCe 
bx

a

ay

b
a b- + + = 0 …(i)

leLee            bx ay ab- + =2 0 …(ii)

meceer (ii) mes x ay ab

b
=

- 2 , meceer (i) ceW ØeeflemLeeefhele keâjves hej,

           
b

a

ay ab

b

a

b
y a b

-æ

è
ç

ö

ø
÷ - + + =

2
0

Þ    y b
a

b
y a b- - + + =2 0

Þ           1 0-
æ

è
ç

ö

ø
÷ + - =

a

b
y a b

Þ  
b a

b
y b a

-
= -

Þ             y
b a b

b a
=

-

-

( )

( )
 = b

leLee        x a b ab

b
=

-( ) 2

       =
-ab ab

b

2
 =

-ab

b
 = -a

Dele: x a y b= - =,  meceerkeâjCe Ùegice keâe nue nw~

(iv) oer ieF& meceerkeâjCe

       2 4 0( )ax by a b- + + = …(i)

leLee    2 4 0( ) ( )bx ay b a+ + - = …(ii)

meceer (i) mes,   2 2 4ax by a b- = - -

Þ                   2 4 2ax a b by= - - +

Þ                         x
a b by

a
=

- - +4 2

2

meceer (ii) ceW ØeeflemLeeefhele keâjves hej,

  2
4 2

2
2 4 0b

a b by

a
ay b a

- - +é

ëê
ù

ûú
+ + - =( )

Þ   - - + +ab b b y a y4 2 22 2 2  + - =ab a4 02

Þ      ( )2 2 4 42 2 2 2a b y a b+ = +

Þ         y
a b

a b
=

+

+

4

2

2 2

2 2

( )

( )
 = 2    

leLee            x
a b b

a
=

- - +4 4

2
 =

-a

a2
 = -

1

2

Dele: x = -
1

2
, y = 2 meceerkeâjCe Ùegice keâe nue nw~

(v) oer ieF& meceerkeâjCe 

   2 2
x

a

y

b

æ

è
ç

ö

ø
÷ + = …(i)

 leLee             x

a

y

b
- = 4 …(ii)

meceer (ii) mes  = +
æ

è
ç

ö

ø
÷a

y

b
4

meceer (i) ceW jKeves hej,

   
2

4 2
a

a
y

b

y

b
× +

æ

è
ç

ö

ø
÷ + =

Þ      8
2

2+ + =
y

b

y

b

Þ      
3

2 8
b

y = -

Þ     y
b

= - ´6
3
 = - 2b

leLee                    x a
b

b
= +

-æ

è
ç

ö

ø
÷4

2

Þ         x a= -( )4 2  = 2a    

Dele: x a y b= = -2 2,  meceerkeâjCe Ùegice keâe nue nQ~

5. Skeâ Deeoceer kesâ heeme ` 1 leLee 50 hewmes kesâ efmekeäkesâ nQ efpemes efceueekeâj
kegâue OevejeefMe ` 100 nw~ Ùeefo meYeer 50 hewmes kesâ efmekeäkeâeW leLee meYeer 
` 1 kesâ efmekeäkeâeW keâer keâercele meceeve nw, lees ` 1 leLee 50 hewmes kesâ
efmekeäkeâeW keâer mebKÙee %eele keâerefpeS~
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nue ceevee Deeoceer kesâ heeme ` 1 kesâ efmekeäkesâ = x 

leLee 50 hewmes kesâ efmekeäkesâ = y

ØeLece ØeefleyevOe mes,

         1
1

2
100× + =x y Q 50

1

2
hewmes =é

ëê
ù

ûú
`

Þ        2 200x y+ = …(i)

efÉleerÙe ØeefleyevOe mes,      x y=
1

2

Þ   2x y= …(ii)

meceer (ii) mes y x= 2 , meceer (i) ceW jKeves hej,
2 2 200x x+ =

Þ                4 200x =

Þ       x = =
200

4
5

leLee           y = =2 50 100( )   

Dele: ` 1 kesâ efmekeäkesâ 50 leLee 50 hewmes kesâ efmekeäkesâ 100 nQ~

6. DABC ceW, Ð = Ð = Ð + ÐC B A B5 3( ), DABC kesâ meYeer
keâesCeeW keâes %eele keâerefpeS~

nue efoÙee nw, DABC ceW,
Ð =C 5 Ð = Ð + ÐB A B3( ) …(i)

nceW %eele nw,  Ð + Ð + Ð = °A B C 180 …(ii)

Þ      3 3 3 180( )Ð + Ð + Ð = ´ °A B C

[3 mes iegCee keâjves hej]
Þ        Ð + Ð = °C C3 540

[meceer (i) mes Ð = Ð + ÐC A B3( )]

Þ    4 540Ð = °C  Þ Ð = °C 135

hegve: meceer (i) mes,
  Ð = ÐC B5

Þ 135 5° = Ð B

Þ   Ð =
°

B
135

5
 = °27   

hegve: meceer (ii) mes,
Ð + ° + ° = °A 27 135 180

Þ         Ð + ° = °A 162 180

Þ           Ð = ° - °A 180 162  = °18

Dele: Ð = °A 18 , Ð = °B 27 , Ð = °C 135  nw~

7. Skeâ DeeÙeleekeâej yeeie keâer heefjefceefle 54 ceer nw~ Fmekesâ Deekeâej keâes

keâce keâjves hej Fmekeâer uecyeeF& JeemleefJekeâ uecyeeF& kesâ 3
5
 nes peeleer nw

leLee ÛeewÌ[eF& Fmekeâer JeemleefJekeâ ÛeewÌ[eF& kesâ 3

4
 nes peeleer nw~ Ùeefo

Deekeâej keâce keâjves kesâ yeeo yeeie keâer heefjefceefle 36 ceer nw, lees yeeie keâer 
JeemleefJekeâ uecyeeF& leLee ÛeewÌ[eF& %eele keâerefpeS~

nue ceevee yeeie keâer uecyeeF& = x ceer leLee ÛeewÌ[eF& = y ceer

ØeLece ØeefleyevOe mes,

DeeÙeeleekeâej yeeie keâer heefjefceefle = 2(uecyeeF& + ÛeewÌ[eF&)
              54 2= +( )x y

Þ   x y+ = =
54

2
27 …(i)

efÉleerÙe ØeefleyevOe mes, Deekeâej keâce keâjves hej, 

uecyeeF& =
3

5
x, ÛeewÌ[eF& =

3

4
y

Deye, DeeÙeleekeâej yeeie keâer heefjefceefle 

          = +
æ

è
ç

ö

ø
÷2

3

5

3

4
x y

Þ 36
2 12 15

20
=

+( )x y

Þ 36
12 15

10
=

+x y

Þ 12 15 360x y+ =

Þ     4 5 120x y+ = …(ii)

[3 mes Yeeie osves hej]

meceer (i) mes y x= -27 , meceer (ii) ceW jKeves hej,
4 5 27 120x x+ - =( )

Þ  4 135 5 120x x+ - =

Þ - = -x 120 135

Þ                    - = -x 15   

Þ                    x = 15 

leLee      y = -27 15  

Þ                       y = 12      

Dele: yeeie keâer JeemleefJekeâ uecyeeF& 15 ceer leLee JeemleefJekeâ ÛeewÌ[eF& 12 ceer
nw~

ØeMveeJeueer 3.3

1. efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes efJeueesheve efJeefOe mes nue
keâerefpeS~

(i) 8 5 11 4x y x y+ = + =,

(ii) 4 3 8x y- = , 6
29

3
x y- =

(iii) 3 5 4x y- = , 9 2 7 0x y- - =

(iv) 0 4 0 3 1 7. x . y .+ = , 0 7 0 2 0 8. x . y .- =

(v)
x y

4 3

1

12
+ = - , x

y
2

5

4

7

4
- =

nue (i) oer ieF& meceerkeâjCe, 8 5 11x y+ =  …(i)

leLee    x y+ = 4 …(ii)

meceer (ii) keâes 5 mes iegCee keâjkesâ meceber (i) ceW mes Ieševes hej,
3 9x = -

Þ       x =
-9

3
 = -3

x keâe ceeve meceer (ii) ceW jKeves hej,
- + =3 4y                
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Þ         y = +4 3 = 7           

Dele: x y= - =3 7,  meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCe

  4 3 8x y- = …(i)

leLee  6
29

3
x y- = …(ii)

meceer (ii) keâes 3 mes iegCee keâjkesâ meceber (i) ceW mes Ieševes hej,

 - = -14 21x

Þ                x =
-

-

21

14
 =

3

2

x keâe ceeve meceer (ii) ceW jKeves hej,

6
3

2

29

3
´ - =y

Þ   y = -
18

2

29

3
 =

-54 58

6

Þ    y =
-4

6
 =

-2

3
            

Dele: x y= =
-3

2

2

3
,  meceerkeâjCe Ùegice kesâ nue nQ~

(iii) oer ieF& meceerkeâjCe, 3 5 4x y- = …(i)

leLee 9 2 7 0x y- - = …(ii)

meceer (i) ceW 3 mes iegCee keâjkesâ meceber (ii) keâes Ieševes hej, - =13 5y

Þ        y =
-5

13

y keâe ceeve meceer (i) ceW jKeves hej,

3 5
5

13
4x -

-æ

è
ç

ö

ø
÷ =

Þ   3
25

13
4x + =  

Þ        3 4
25

13
x = -

Þ     3
52 25

13
x =

-
 

Þ       3
27

13
x =  

Þ           x =
´

27

13 3
 =

9

13

Dele: x y= = -
9

13

5

13
,  meceerkeâjCe Ùegice keâe nue nQ~

(iv) oer ieF& meceerkeâjCe

  0 4 0 3 1 7. x . y .+ = …(i)

leLee    0 7 0 2 0 8. x . y .- = …(ii)

meceer (i) keâes 2 mes leLee meceer (ii) keâes 3 mes iegCee keâjkesâ peesÌ[ves hej,
  2 9 5 8. x  .=  

Þ x  
5.8

2.9
= = 2 

x keâe ceeve meceer (i) ceW jKeves hej,
   (0.4) (2) + (0.3)   1.7y =

Þ 0 8 0 3 1 7.   . y  .+ =

Þ    0 3 1 7 0 8. y  .   .= -

Þ              0 3 0 9. y  .=

Þ         y  
.

.
=

0 9

0 3
 =  3

Dele: x = 2, y = 3 meceerkeâjCe Ùegice keâe nue nw~

(v) oer ieF& meceerkeâjCe

 x y

4 3

1

2
+ = - …(i)

leLee  x
y

2

5

4

7

4
- = …(ii)

Ghejeskeäle meceerkeâjCe keâes mejue keâjkesâ efueKeves hej,
3 4 1x y+ = - …(i)

leLee       2 5 7x y- = …(ii)

meceer (i) keâes 5 mes leLee meceer (ii) keâes 4 mes iegCee keâjkesâ peesÌ[ves hej,

  23 23x =  Þ x =
23

23
 = 1

x keâe ceeve meceer (i) ceW jKeves hej,
3 1 4 1( ) + = -y

Þ 4 1 3y = - -  Þ 4 4y = -

Þ     y =
-4

4
 = - 1

Dele: x y= = -1 1,  meceerkeâjCe Ùegice keâe nue nw~

2. efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes efJeueesheve efJeefOe mes nue
keâerefpeS~

(i) ax by c+ = , a x b y c2 2 2+ =

(ii) ( ) ( ) ,a b x a b y ab+ + - = 2

( ) ( )a b x a b y ab+ - - =

(iii)
bx

a

ay

b
a b+ = +2 2 , x y ab+ = 2

nue (i) oer ieF& meceerkeâjCe,
   ax by c+ =  …(i)

leLee a x b y c2 2 2+ = …(ii)

meceer (i) ceW b mes iegCee keâjkesâ meceber (ii) ceW mes Ieševes hej,
abx a x bc c- = -2 2

Þ   ax b a c b c( ) ( )- = -

Þ                   x
c b c

a b a
=

-

-

( )

( )

x keâe ceeve meceer (i) ceW jKeves hej,
a c b c

a b a
by c

´ -

-
+ =

( )

( )

Þ by c
c b c

b a
= -

-

-

( )
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Þ            by
bc ca bc c

b a
=

- - +

-

2

Þ     by
c c a

b a
=

-

-

( )

( )
 Þ y

c c a

b b a
=

-

-

( )

( )

Dele:  x
c b c

a b a
=

-

-

( )

( )
  

leLee    y
c c a

b b a
=

-

-

( )

( )

meceerkeâjCe Ùegice keâe nue nw~

(ii)oer ieF& meceerkeâjCe 
    ( ) ( )a b x a b y ab+ + - = 2 …(i)

leLee ( ) ( )a b x a b y ab+ - - = …(ii)

meceer  (i) leLee (ii) keâes peesÌ[ves hej, 

     2 3( )a b x ab+ =

Þ x
ab

a b
=

+

3

2( )

x keâe ceeve meceer (i) ceW jKeves hej,

    ( )
( )

( )a b
ab

a b
a b y ab+ ´

+
+ - =

3

2
2

Þ   
3

2
2ab a b y ab+ - =( )

Þ                  ( )a b y ab ab- = -2
3

2

Þ              ( )a b y
ab

- =
2

Þ                              y
ab

a b
=

-2( )

Dele:  x ab

a b
=

+

3

2( )
, y

ab

a b
=

-2( )
 

meceerkeâjCe Ùegice keâe nue nw~

(iii) oer ieF& meceerkeâjCe 
bx

a

ay

b
a b+ = +2 2 …(i)

leLee    x y ab+ = 2 …(ii)

meceer (ii) keâes a

b
 mes iegCee keâjkesâ meceber (i) ceW mes Ieševes hej,

    b

a

a

b
x a b a-

æ

è
ç

ö

ø
÷ = + -2 2 22

Þ           
( )b a x

ab
b a

2 2
2 2-

= -

Þ      x
b a ab

b a
=

-

-

( )

( )

2 2

2 2
 = ab     

x keâe ceeve meceer (ii) ceW jKeves hej, 

     ab y ab+ = 2      

Þ        y ab ab= -2  = ab

Dele: x ab y ab= =,  meceerkeâjCe Ùegice keâe nue nw~

3. efvecve jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes efJeueesheve efJeefOe mes nue
keâerefpeS~

(i) 89 91 449x y+ = , 91 89 451x y+ =

(ii) 117 231 579x y+ = , 231 117 465x y+ =

(iii) 41 17 99x y- = , 17 41 75x y- =

nue (i) oer ieF& meceerkeâjCe 

       89 91 449x y+ = ...(i)

leLee  91 89 451x y+ = …(ii)

meceer (i) keâes 89 leLee meceer (ii) keâes 91 mes iegCee keâjkesâ Ieševes hej,

      -360x = - 1080

Þ  x =
-

-

1080

360
 = 3

x keâe ceeve meceer (i) ceW jKeves hej,
267 91 449+ =y

Þ 91 449 267y = -

Þ              91 182y =

Þ  y =
182

91
 = 2

Dele: x y= =3 2,  meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCe  

 117 231 579x y+ =  …(i)

leLee  231 117 465x y+ = …(ii)

meceer (i) keâes 117 mes leLee meceer (ii) keâes 231 mes iegCee keâjkesâ
Ieševes hej, 
    [( ) ( ) ]117 231 67743 1074152 2- = -x

Þ ( ) ( )117 231 117 231 39672+ - = -x

Þ            348 114 3967´ - = -( )x

Þ x =
-

- ´

39672

348 114

Þ           x =
-

-

39672

39672
  = 1

x keâe ceeve meceer (i) ceW jKeves hej,
117 221 579+ =y

Þ 231 579 117y = -

Þ              231 462y =

Þ                    y = =
462

231
2 

Dele: x y= =1 2,  meceerkeâjCe Ùegice keâe nue nw~

(iii) oer ieF& meceerkeâjCe 41 17 99x y- = …(i)

leLee          17 41 75x y- = …(ii)

meceer (i) keâes 41 leLee meceer (ii) keâes 17 mes iegCee keâjkesâ Ieševes hej,

  1392 2784x =

Þ                          x =
2784

1392
 = 2        
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x keâe ceeve meceer (i) ceW jKeves hej,
41 2 17 99( ) - =y

Þ - = -17 99 82y

Þ              - =17 17y  

Þ    y =
-

17

17
  = - 1

Dele: x = 2, y = 1 meceerkeâjCe Ùegice keâe nue nw~

 4. meceerkeâjCe x y

10 5
1 0+ - =  Deewj x y

8 6
15+ =  kesâ Ùegice keâe nue

%eele keâerefpeS~ Fmekesâ yeeo l keâe ceeve Yeer %eele keâerefpeS, Ùeefo 
y x= +l 5 nw~

nue oer ieF& meceerkeâjCe, x y

10 5
1 0+ - = …(i)

leLee             
x y

8 6
15+ = …(ii)

keâes mejue keâjkesâ efueKeves hej,
x y+ =2 10 …(iii)

leLee    3 4 360x y+ = …(iv)

meceer (iii) ceW 2 mes iegCee keâjkesâ meceber (iv) ceW mes Ieševes hej,  

   - = -x 340

Þ x = 340

x keâe ceeve meceer (i) ceW jKeves hej,
340 2 10+ =y

Þ           2 10 340y = -  

Þ 2 330y = -      

Þ      y =
-330

2
 = - 165

Dele: x = 340, leLee y = - 165 meceerkeâjCe Ùegice keâe nue nw~

Deye, x = 340 leLee y = - 165 meceerkeâjCe y x= +l 5 ceW jKeves hej,
Þ - = +165 340 5l( )

Þ              340 165 5l = - -

Þ              340 170l = -

Þ                        l =
-170

340
 = -

1

2
      

5. oes DebkeâeW keâer Skeâ mebKÙee kesâ DebkeâeW keâe Ùeesie 8 nw~ Ùeefo Gme mebKÙee
leLee Gmekesâ DebkeâeW keâe mLeeve hejmhej yeoueves mes Øeehle mebKÙee keâe
Devlej 18 nes lees, Gme mebKÙee keâes %eele keâerefpeS~

nue ceevee oneF& keâe Debkeâ = x 

leLee FkeâeF& keâe Debkeâ = y

\ cetue mebKÙee = +10x y

ØeLece ØeefleyevOe mes,   x y+ = 8 …(i)

efÉleerÙe ØeefleyevOe mes, 
( ) ( )10 10 18x y y x+ - + =

Þ                   10 10 18x y y x+ - - =

Þ                                      9 9 18x y- =

Þ                                      x y- = 2 …(ii)

[2 mes Yeeie osves hej]

Deye, meceer (i) leLee (ii) keâes peesÌ[ves hej,

                  2 10x =   Þ  x = 5

x keâe ceeve meceer (i) ceW jKeves hej,
5 8+ =y   Þ y = - =8 5 3

\ cetue mebKÙee = +10 5 3( )  = +50 3  = 53

Dele: cetue mebKÙee 53 nw~

6. Ùeefo Skeâ DeeÙele keâer uecyeeF& 5 FkeâeF& keâce keâj oW leLee ÛeewÌ[eF& 2
FkeâeF& yeÌ{e oW, lees Fmekeâe #es$eHeâue 80 Jeie& FkeâeF& keâce nes peelee nw~ 
Ùeefo Fmekeâer uecyeeF& ceW 10 FkeâeF& keâer Je=efæ keâj oer peeS leLee
ÛeewÌ[eF& ceW 5 FkeâeF& keâer keâceer keâj oer peeS, lees Fmekeâe #es$eHeâue 50

Jeie& FkeâeF& yeÌ{ peelee nw~ DeeÙele keâer uecyeeF& leLee ÛeewÌ[eF& %eele
keâerefpeS~

nue ceevee DeeÙele keâer uecyeeF& = x, ÛeewÌ[eF& = y

\ DeeÙele keâe #es$eHeâue = xy 

[Q DeeÙele keâe #es$eHeâue = uecyeeF&  ́  ÛeewÌ[eF&]

ØeLece ØeefleyevOe mes,

( ) ( )x y xy- + = -5 2 80

Þ  xy x y xy+ - - = -2 5 10 80
Þ                         2 5 80 10x y- = - +
Þ                         2 5 70x y- = - …(i)

efÉleerÙe ØeefleyevOe mes,
        ( ) ( )x y xy+ - = +10 5 50

Þ xy x y xy- + - = +5 10 50 50

Þ                    - + = +5 10 50 50x y

Þ                   - + =5 10 100x y

Þ                - + =x y2 20 …(ii)  [5 mes Yeeie osves hej]

meceer (ii) ceW 2 mes iegCee keâjkesâ meceer (i) keâes peesÌ[ves hej,
         - = -y 30  Þ y = 30

y keâe ceeve meceer (i) ceW jKeves hej,
2 5 30 70x - = -( )

Þ                               2 70 150x = - +

Þ        2 80x =

Þ        x = =
80

2
40

Dele: DeeÙele keâer uecyeeF& = 40 FkeâeF& 

leLee     ÛeewÌ[eF& = 30 FkeâeF&

7. cevpet mšsš yeQkeâ mes ` 1000 efvekeâeueves peeleer nw leLee kewâefMeÙej keâes
kesâJeue ` 100 Deewj ` 50 kesâ veesš osves kesâ efueS yeesueleer nw~ Jen kegâue
14 veesš Øeehle keâjleer nw~ Jen ` 100 Deewj ` 50 kesâ efkeâleves veesš
Øeehle keâjleer nw?

nue ceevee cevpet ` 100 kesâ x veesš leLee ` 50 kesâ y veesš Øeehle keâjleer nw~

ØeLece ØeefleyevOe mes,
100 50 1000x y+ =
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Þ             2 20x y+ = …(i)
[50 mes Yeeie osves hej]

 efÉleerÙe ØeefleyevOe mes, 

x y+ = 14 …(ii)

meceer (i) ceW mes meceer (ii) keâes Ieševes hej,

x = 6

x keâe ceeve meceer (ii) ceW jKeves hej,
6 14+ =y        

Þ         y = -14 6 = 8

Dele: ` 100 kesâ veesš 6 leLee ` 50 kesâ veesš 8 nQ~

ØeMveeJeueer 3.4

1. efvecveefueefKele meceerkeâjCeeW kesâ ÙegiceeW keâes jwefKekeâ meceerkeâjCeeW kesâ Ùegice
ceW heefjJeefle&le keâj nue keâerefpeS~

(i)
2 3

22
x y

+ = , 
5 4

9
x y

- =

(ii)
5

6 13
x

y+ = , 
3

4 7
x

y+ =

(iii) x
y

+ =
6

6, 3
8

5x
y

- =  

(iv) 4 6 3x y xy+ = , 8 9 5x y xy+ =  

(v)
2 3 9

x y xy
+ = ,  

4 9 21

x y xy
+ = ,  x y¹ ¹0 0,

(vi)
3

9
y x

xy

-
= - , 

2 3
5

y x

xy

+
= ,  xy ¹ 0

(vii)
5

1

2

1

1

2x y+
-

-
= , 

10

1

2

1

5

2x y+
+

-
= , 

x ¹ 1, y ¹ 1 

(viii)
6 7

3
x y x y+

=
-

+ , 
1

2

1

3( ) ( )
,

x y x y+
=

-
 x y+ ¹ 0, 

x y- ¹ 0 

nue (i) oer ieF& meceerkeâjCeW,

 
2 3

22
x y

+ =  …(i)

leLee   5 4
9

x y
- = …(ii)

ceevee 1

x
u=  leLee 1

y
v=

leye,         2 3 22u v+ = …(iii)

leLee    5 4 9u v- = …(iv)

meceer (iii) keâes 4 mes leLee meceer (iv) keâes 3 mes iegCee keâjkesâ peesÌ[ves
hej,

    23 115u =

Þ                             u =
115

23
 = 5

u keâe ceeve meceer (iii) ceW jKeves hej,
2 5 3 22( ) + =v

Þ     10 3 22+ =v

Þ               3 22 10v = -

Þ               3 12v =

Þ                 v =
12

3
 = 4

Deye, u = 5 leLee v = 4

Þ       1
5

x
=  leLee 1 4

y
=

Þ       x =
1

5
  Þ y =

1

4

Dele: x =
1

5
 leLee y =

1

4
 meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCeW

 
5

6 13
x

y+ =  …(i)

leLee   3 4 7
x

y+ = …(ii)

ceevee             
1

x
u=

leye,        5 6 13u y+ = …(iii)

leLee       3 4 7u y+ = …(iv)

meceer (iii) keâes 2 leLee meceer (iv) keâes 3 mes iegCee keâjkesâ Ieševes hej,

 u = 5

u keâe ceeve meceer (iii) ceW jKeves hej,
25 6 13+ =y

Þ       6 13 25y = -

Þ   6 12y = -

Þ            y = -
12

6
 = - 2

Deye,  u = 5 leLee y = - 2

Þ      
1

5
x

=   Þ    x =
1

5

Dele: x =
1

5
 leLee y = - 2 meceerkeâjCe Ùegice keâe nue nw~

(iii) oer ieF& meceerkeâjCeW, 

x
y

+ =
6

6 …(i)

leLee 3
8

5x
y

- =  …(ii)

ceevee               
1

y
v=

leye,       x v+ =6 6 …(iii)

  3 8 5x v- = …(iv)

meceer (iii) ceW 3 mes iegCee keâjkesâ FmeceW mes meceer (iv) keâes Ieševes hej,

 26 13v =
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Þ   v =
13

26
 =

1

2

v keâe ceeve meceer (iii) ceW jKeves hej,

x +
æ

è
ç

ö

ø
÷ =6

1

2
6

Þ        x + =3 6

Þ                             x = -6 3 = 3

Deye, x = 3 leLee v =
1

2

Þ
1 1

2y
=    Þ y = 2   

Dele: x = 3 leLee y = 2 meceerkeâjCe Ùegice keâe nue nQ~

(iv) oer ieF& meceerkeâjCeW,
 4 6 3x y xy+ =

leLee   8 9 5x y xy+ =  

Ghejeskeäle meceerkeâjCeeW keâes xy mes Yeeie osves hej,
4 6

3
y x

+ = …(i)

8 9
5

y x
+ = …(ii)

ceevee 1

x
u=  leLee 1

y
v=

leye, 4 6 3v u+ = …(iii)

leLee 8 9 5v u+ = …(iv)

meceer (iii) ceW 2 mes iegCee keâjkesâ FmeceW mes meceer (iv) keâes Ieševes hej,

  3 1u =  =
1

3

u keâe ceeve meceer (iii) ceW jKeves hej,

4 6
1

3
3v +

æ

è
ç

ö

ø
÷ =

Þ       4 2 3v + =

Þ     4 3 2v = -

Þ      4 1v =

Þ        v =
1

4

Deye, u =
1

3
 leLee v =

1

4

Þ
1 1

3x
=  leLee 1 1

4y
=

Þ x = 3 leLee y = 4

Dele: x = 3 leLee y = 4 meceerkeâjCe Ùegice keâe nue nw~

(v) oer ieF& meceerkeâjCeW,

 
2 3 9

x y xy
+ =  …(i)

leLee 4 9 21

x y xy
+ =  …(ii)

meceer (i) leLee (ii) keâes mejue keâjkesâ efueKeves hej,
2 3 9y x+ = …(iii)

leLee   4 9 21y x+ = …(iv)

meceer (iii) ceW 2 mes iegCee keâjkesâ meceer (iv) keâes

Ieševes hej,          - = -3 3x

Þ    x =
-

-

3

3
 = 1

x keâe ceeve meceer (iii) ceW jKeves hej,
      2 3 1 9y + =( )

Þ            2 6y =

Þ    y =
6

2
 = 3

Dele: x = 1, leLee y = 3 meceerkeâjCe Ùegice keâe nue nw~

(vi) oer ieF& meceerkeâjCeW,

 
3

9
y x

xy

-
= - …(i)

leLee 2 3
5

y x

xy

+
=      …(ii)

meceer (i) leLee (ii) keâes efvecve Øekeâej efueKeves hej,

   3
9

y

xy

x

xy
- = -  leLee 2 3

5
y

xy

x

xy
+ =

Ùee       
3 1

9
x y

- = -  …(i)

leLee 2 3
5

x y
+ = …(ii)

ceevee 1

x
u=  leLee 1

y
v=

leye,          3 9u v- = - …(iii)

leLee     2 3 5u v+ = …(iv)

meceer (iii) keâes 3 mes iegCee keâjkesâ Fmes meceer (iv) ceW peesÌ[ves hej,

     11 22u = -

Þ      u =
-22

11
 = - 2

u keâe ceeve meceer (iii) ceW jKeves hej,
3 2 9( )- - = -v

Þ      - - = -6 9v

Þ             - = - +v 9 6

Þ             - = -v 3 Þ v = 3

Deye, u = - 2 leLee v = 3

Þ
1

2
x

= -  leLee 1 3
y

=

Þ x = -
1

2
 leLee y =

1

3

Dele: x = -
1

2
 leLee y =

1

3
 meceerkeâjCe Ùegice keâe nue nw

(vii) oer ieF& meceerkeâjCeW,
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5

1

2

1

1

2x y+
-

-
=  …(i)

leLee  10

1

2

1

5

2x y+
+

-
=  …(ii)

ceevee  1

1x
u

+
=  leLee 1

1y
v

-
=

leye,          5 2
1

2
u v- = …(iii)

leLee           10 2
5

2
u v+ = …(iv)

meceer (iii) leLee (iv) keâes peesÌ[ves hej,

         15
6

2
u =

Þ        15 3u =

Þ                              u =
3

15
 =

1

5

u keâe ceeve meceer (iii) ceW jKeves hej,

5
1

5
2

1

2

æ

è
ç

ö

ø
÷ - =v

Þ            1 2
1

2
- =v

Þ           - = -2
1

2
1v

Þ                              - = -2
1

2
v  Þ v =

1

4

Deye,     u =
1

5
 leLee  v =

1

4

Þ   1

1

1

5x +
=  leLee 1

1

1

4y -
=

Þ   x + =1 5 leLee  y - =1 4

Þ   x = -5 1 leLee  y = +4 1

Þ   x = 4     leLee  y = 5

Dele: x = 4 leLee y = 5 meceerkeâjCe Ùegice keâe nue nw~
(viii) oer ieF& meceerkeâjCeW,

       
6 7

3
x y x y+

=
-

+  …(i)

leLee   
1

2

1

3( ) ( )x y x y+
=

-
 …(ii)

ceevee  1

x y
u

+
=  leLee 1

x y
v

-
=

leye, 6 7 3u v= +  leLee u v

2 3
=

Þ        6 7 3u v- = ...(iii)

leLee              3 2u u=   

Þ     3 2 0u v- = …(iv)

meceer (iv) keâes 2 mes iegCee keâjkesâ meceer (iii) ceW mes Ieševes hej, 
- =3 3v

Þ        v =
-

= -
3

3
1

v keâe ceeve meceer (iii) ceW jKeves hej,
     6 7 1 3u - - =( )

Þ  6 7 3u + =

Þ       6 3 7u = -

Þ   6 4u = -

Þ        u =
-4

6
    

Þ         u = -
2

3

Deye,           u = -
2

3
 

leLee     v = - 1

Þ   1 2

3x y+
= -  

leLee  1 1

1x y-
= -

Þ      x y+ = -
3

2
 …(v)

leLee      x y- = - 1 …(vi)

meceer (v) leLee (vi) keâes peesÌ[ves hej,     

   2
3

2
1x = - -

Þ         2
3 2

2
x =

- -

Þ   2
5

2
x =

-
 Þ x =

-5

4

x keâe ceeve meceer (v) ceW jKeves hej,

 
-

+ =
-5

4

3

2
y

Þ        y =
-

+
3

2

5

4

Þ         y =
- +6 5

4
 = -

1

4

Dele: x = -
5

4
 leLee y = -

1

4
  meceerkeâjCe Ùegice keâe nue nw~

2. efvecve meceerkeâjCeeW kesâ ÙegiceeW keâes jwefKekeâ meceerkeâjCeeW kesâ Ùegice ceW
yeouekeâj nue keâerefpeS~ 

(i)
2 3

2

xy

x y+
= , 

xy

x y2

3

10-
=

-
; x y+ ¹ 0, 2 0x y- ¹

(ii)
2

3 2

3

3 2

17

5x y x y+
+

-
= , 

   
5

3 2

1

3 2
2

x y x y+
+

-
=

nue (i) oer ieF& meceerkeâjCeW,
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2 3

2

xy

x y+
= …(i)

leLee   xy

x y2

3

10-
=

-
…(ii)

meceer (i) leLee (ii) keâes efvecve Øekeâej efueKeves hej,

  
x y

xy

+
=

2

2

3

Þ           
x

xy

y

xy2 2

2

3
+ =

Þ         
1

2

1

2

2

3y x
+ =

Þ    
1 1 4

3y x
+ =  …(i)

[2 mes iegCee keâjves hej]

leLee   
2 10

3

x y

xy

-
= -

Þ   
2 10

3

x

xy

y

xy
- =

-

Þ    
2 1 10

3y x
- = - …(ii)

ceevee 1

y
v=  leLee 1

x
u=

leye,   v u+ =
4

3
…(iii)

leLee       2
10

3
v u- = - …(iv)

meceer (iii) leLee (iv) keâes

peesÌ[ves hej,      3
4

3

10

3
v = -

Þ     3
6

3
v =

-

Þ        v =
-2

3

v keâe ceeve meceer (iii) ceW jKeves hej,

  
-

+ =
2

3

4

3
u

Þ       u = +
4

3

2

3

Þ       u =
6

3
 = 2         

Deye,       v = -
2

3
 leLee u = 2

Þ            
1 2

3y
=

-  leLee 1 2
x

=

Þ           y =
-3

2
 leLee x =

1

2

Dele: x =
1

2
  leLee y =

-3

2
 meceerkeâjCe Ùegice keâe nue nw~

(ii) oer ieF& meceerkeâjCeW,

         
2

3 2

3

3 2

17

5x y x y+
+

-
=  …(i)

leLee  5

3 2

1

3 2
2

x y x y+
+

-
= …(ii)

ceevee 1

3 2x y
u

+
=  leLee 1

3 2x y
v

-
=

leye, 2 3
17

5
u v+ = …(iii)

leLee 5 2u v+ = …(iv)

meceer (iv) keâes 3 mes iegCee keâjkesâ meceer (iii) ceW mes Ieševes hej,

    - = -13
17

5
6u

Þ   - =
-

13
13

5
u

Þ    u =
-

- ´

13

5 13
 =

1

5

Þ    3
15

5
v =  Þ 3 3v =

 Þ    v = =
3

3
1

v keâe ceeve meceer (iv) ceW jKeves hej,
     5 1 2u + =  Þ 5 2 1u = -  

Þ 5 1u =   Þ   u =
1

5

Deye,     u =
1

5
 leLee v = 1

Þ     1

3 2

1

5x y+
=  leLee 1

3 2
1

x y-
=

Þ  3 2 5x y+ = …(v)

leLee  3 2 1x y- = …(vi)

meceer (v) leLee (vi) keâes peesÌ[ves hej,

   6 6x =   Þ x =
6

6
 = 1

x keâe ceeve meceer (v) ceW jKeves hej,
3 1 2 5( ) + =y

Þ              2 5 3y = -   Þ  2 2y =

Þ         y =
2

2
  = 1

Dele: x y= =1 1,  meceerkeâjCe Ùegice keâe nue nw~

3. Skeâ Deeoceer 600 efkeâceer otjer keâe kegâÚ efnmmee jsueieeÌ[er Éeje leLee
kegâÚ keâej Éeje leÙe keâjlee nw~ Ùeefo Jen 320 efkeâceer jsueieeÌ[er Éeje
leLee Mes<e otjer keâej Éeje leÙe keâjlee nes, lees Gmes 8 IeCšs 40 efceveš
ueieles nQ~ uesefkeâve Jen 200 efkeâceer jsueieeÌ[er Éeje Mes<e otjer keâej
Éeje leÙe keâjlee nw, lees Gmes 30 efceveš DeefOekeâ ueieles nQ~ jsueieeÌ[er
leLee keâej keâer Ûeeue %eele keâerefpeS~
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nue ceevee jsueieeÌ[er keâer Ûeeue = x efkeâceer/IeCše

leLee keâej keâer Ûeeue = y efkeâceer/IeCše

 ØeLece ØeefleyevOe mes,
320 600 320

8
x y

+
-

=  IeCšs 40 efceveš

Þ                 
320 280 26

3x y
+ =  IeCšs

Þ          8 7 26

3 40x y
+ =

´
[40 mes Yeeie osves hej]

Þ            
8 7 13

60x y
+ = …(i)

efÉleerÙe ØeefleyevOe mes,

 
200 00 200

x y
+

6 -
 = 8 IeCšs 40 efceveš + 30 efceveš

Þ    200 400
9

x y
+ =  IeCšs 10 efceveš

Þ   200 400 55

6x y
+ =  IeCšs

Þ           
1 2 55

6 200x y
+ =

´
[200 mes Yeeie osves hej]

Þ       
1 2 11

240x y
+ =                 …(ii)

ceevee    1
x

u=  leLee 1
y

v=

leye,   8 7
13

60
u v+ =     …(iii)

leLee     u v+ =2
11

240
…(iv)

meceer (iv) keâes 8 mes iegCee keâjkesâ meceer (iii) ceW mes

Ieševes hej,   - = -9
13

60

11

30
v

Þ                 - =
-

9
13 22

60
v

Þ                   - =
-

9
9

60
v  Þ v =

1

60

v keâe ceeve meceer (iv) ceW jKeves hej,

u + ´ =2
1

60

11

240

Þ        u + =
1

30

11

240

Þ      u = -
11

240

1

30
 =

-11 8

240

Þ        u =
3

240
 =

1

80

Deye,      u =
1

80
 leLee v =

1

60

Þ         
1 1

80x
=  leLee 1 1

60y
=

Þ      x = 80 leLee y = 60

Dele: jsueieeÌ[er keâer Ûeeue 80 efkeâceer/IeCše leLee keâej keâer Ûeeue 60

efkeâceer/IeCše nw~

4. Skeâ ceesšjyeesš Oeeje kesâ Øeefleketâue 30 efkeâceer Deewj Oeeje kesâ Devegketâue
28 efkeâceer peeves ceW 7 IeCšs keâe meceÙe ueieeleer nw~ Jen Oeeje kesâ
Øeefleketâue 21 efkeâceer peekeâj 5 IeCšs ceW Jeeheme Dee mekeâleer nw~ Meevle
peue ceW veeJe keâer Ûeeue Deewj Oeeje keâer Ûeeue %eele keâerefpeS~

nue ceevee Meevle peue ceW veeJe keâer Ûeeue = x efkeâceer/IeCše

leLee Oeeje keâer Ûeeue = y efkeâceer/IeCše

\ Oeeje kesâ Devegketâue meehes#e Ûeeue = +x y leLee 
  Oeeje kesâ Øeefleketâue meehes#e Ûeeue = -x y

 ØeLece ØeefleyevOe mes,
30 28

7
x y x y-

+
+

= …(i)

 efÉleerÙe ØeefleyevOe mes,  
21 21

5
x y x y-

+
+

= …(ii)

ceevee 1

x y
u

-
=  leLee 1

x y
v

+
=

leye,    30 28 7u v+ = …(iii)

leLee   21 21 5u v+ = …(iv)

meceer (iii) keâes 3 mes leLee (iv) keâes 4 mes iegCee keâjkesâ Ieševes hej,6 1u =

Þ u =
1

6

u keâe ceeve meceer (iii) ceW jKeves hej,

30
1

6
28 7

æ

è
ç

ö

ø
÷ + =v

Þ   5 28 7+ =v  Þ 28 7 5v = -   Þ 28 2v =

Þ         v =
2

28
 =

1

14

Deye,   u =
1

6
 leLee v =

1

14

Þ      1 1

6x y-
=  leLee 1 1

14x y+
=

Þ   x y- = 6…(v)

leLee   x y+ = 14 …(vi)

meceer (v) leLee (vi) keâes peesÌ[ves hej,

2 20x =     Þ  x = 10

x keâe  ceeve meceer (v) ceW jKeves hej,
            10 6- =y     

Þ - = -y 6 10

Þ                 - = -y 4 

Þ       y = 4

Dele: veeJe keâer Ûeeue 10 efkeâceer/IeCše leLee Oeeje keâer Ûeeue 4

efkeâceer/IeCše nw~
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5. 8 Deeoceer Je 12 ueÌ[kesâ Skeâ keâece keâes 10 efove ceW hetje keâjles nQ,
peyeefkeâ 6 Deeoceer Je 8 ueÌ[kesâ Gmeer keâece keâes  14 efove ceW hetje keâjles
nQ~ Skeâ Deeoceer Dekesâuee Gme keâece keâes efkeâleves efoveeW ceW hetje keâjsiee?

nue ceevee Skeâ Deeoceer keâece keâes x efove ceW leLee Skeâ ueÌ[keâe keâece keâes y

efove ceW hetje keâjsiee~

\ 1 Deeoceer keâe 1 efove keâe keâece =
1

x

leLee 1 ueÌ[kesâ keâe 1 efove keâe keâece =
1

y

 ØeLece ØeefleyevOe mes,
8 12 1

10x y
+ = …(i)

 efÉleerÙe ØeefleyevOe mes,
6 8 1

14x y
+ = …(ii)

ceevee 1
x

u=  leLee 1
y

v=

leye, 8 12
1

10
u v+ = …(iii)

6 8
1

14
u v+ = …(iv)

meceer (iii) keâes 2 mes leLee meceer (iv) keâes 3 mes iegCee keâjkesâ Ieševes hej,

- = -2
1

5

3

14
u

Þ - =
-

2
14 15

70
u  Þ - = -2

1

70
u

Þ     u =
1

140
 Þ 

1 1

140x
=  Þ x = 140

Dele: Skeâ Deeoceer keâece keâes 140 efoveeW ceW hetje keâjsiee~

6. Skeâ keâ#ee kesâ Úe$eeW keâes hebefkeäleÙeeW ceW Fme Øekeâej KeÌ[e efkeâÙee ieÙee nw
efkeâ ØelÙeskeâ hebefkeäle ceW yejeyej mebKÙee ceW Úe$e KeÌ[ss nQ~ Ùeefo ØelÙeskeâ
hebefkeäle ceW Skeâ Úe$e yeÌ{e oW, lees oes hebefkeäleÙeeB keâce nes peeSBieer~ peyeefkeâ 
ØelÙeskeâ hebefkeäle mes Skeâ Úe$e keâce keâj oW, lees 3 hebefkeäleÙeeB yeÌ{ peeSBieer~ 
keâ#ee ceW efJeÅeeefLe&ÙeeW keâer kegâue mebKÙee %eele keâerefpeS~

nue ceevee ØelÙeskeâ hebefkeäle ceW Úe$e = x 

leLee hebefkeäleÙeeW keâer kegâue mebKÙee = y

\ efJeÅeeefLe&ÙeeW keâer kegâue mebKÙee = xy

ØeLece ØeefleyevOe mes,  ( ) ( )x y xy+ - =1 2

[Q efJeÅeeefLe&ÙeeW keâer mebKÙee meowJe meceeve nesieer]
Þ xy x y xy- + - =2 2

Þ              - + =2 2x y …(i)

efÉleerÙe ØeefleyevOe mes,  ( ) ( )x y xy- + =1 3

Þ xy x y xy+ - - =3 3
Þ 3 3x y- = …(ii)

meceer (i) leLee (ii) keâes peesÌ[ves hej,                      x = 5

x keâe ceeve meceer (i) ceW jKeves hej,
   - + =2 5 2( ) y   Þ  y = + =2 10 12

Dele: eqJeÅeeefLe&ÙeeW keâer kegâue mebKÙee = xy

= ( )( )5 12  = 60

7. oes heeFheeW keâes SkeâmeeLe ØeÙeesie keâjves hej Skeâ mJeerefcebie hegue keâes Yejves 
ceW efueÙee ieÙee meceÙe 12 IeCšs nw~ Ùeefo yeÌ[s JÙeeme Jeeuee heeFhe 4

IeCšs leLee Úesšs JÙeeme Jeeuee heeFhe 9 IeCšs ceW kesâJeue hegue keâe 1
2
 Yeeie 

Yejles nQ, leye ØelÙeskeâ heeFhe Éeje Deueie-Deueie hegue keâes Yejves ceW
efueÙee ieÙee meceÙe %eele keâerefpeS~

nue ceevee yeÌ[s JÙeeme Jeeuee heeFhe hegue keâes x IeCšs ceW leLee Úesšs JÙeeme Jeeuee
heeFhe y IeCšs ceW Yejsiee~

ØeLece ØeefleyevOe mes,  1 1 1

12x y
+ = …(i)

efÉleerÙe ØeefleyevOe mes, 4 9 1

2x y
+ = …(ii)

ceevee 1

x
u=  leLee 1

y
v=

leye,   u v+ =
1

12
…(iii)

4 9
1

2
u v+ =        …(iv)

meceer (iii) ceW 9 mes iegCee keâjkesâ FmeceW mes meceer (iv) keâes Ieševes hej,

  5 9

12

1

2
u = -

Þ                    5
9 6

12
u =

-
 

Þ                 5
3

12
u =   Þ u =

1

20

u keâe ceeve meceer (iii) ceW jKeves hej,

             
1

20

1

12
+ =v  

Þ         v = -
1

12

1

20
 

Þ                   v =
-5 3

60
 Þ v =

2

60
 =

1

30
              

Deye,    u =
1

20
 leLee v =

1

30

Þ              
1 1

20x
=  leLee  1 1

30y
=

Þ               x = 20 leLee y = 30

Dele: yeÌ[s JÙeeme Jeeuee heeFhe hegue keâes 20 IeCšs leLee Úesšs JÙeeme Jeeuee
heeFhe 30 IeCšs ceW Yejsiee~

r r r
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 4 
efÉIeele meceerkeâjCe

ØeMveeJeueer 4.1

1. efvecveefueefKele meceerkeâjCeeW keâes ceevekeâ ™he ceW efueefKeS~

(i) 9 102x =   (ii) - =7 9 2x x

(iii) 6 02x x- =  (iv) x x2 7=  

(v) 6 102x =

nue (i) oer ieF& meceerkeâjCe 9 102x =  keâe ceevekeâ ™he 9 0 10 02x x+ - =

nw~

(ii) oer ieF& meceerkeâjCe - =7 9 2x x  keâe ceevekeâ ™he  
9 7 0 02x x+ + =  nw~

(iii) oer ieF& meceerkeâjCe 6 02x x- =  keâe ceevekeâ ™he  
x x2 6 0 0- + =  nw~

(iv) oer ieF& meceerkeâjCe x x2 7=  keâe ceevekeâ ™he  x x2 7 0 0- + =  nw~

(v) oer ieF& meceerkeâjCe 6 102x =  keâe ceevekeâ ™he 6 0 10 02x x+ - =

nw~

21. efvecveefueefKele meceerkeâjCeeW keâes ceevekeâ ™he ceW efueefKeS~

(i) 9 6 1 02x x+ - =   (ii) 5 4 12x x+ =

(iii) 4 3 72y y+ =    (iv) 9 6 12y y= -

nue (i) oer ieF& meceerkeâjCe 9 6 1 02x x+ - =  keâe   ceevekeâ ™he 
6 9 1 02x x+ - =  nw~

(ii) oer ieF& meceerkeâjCe 5 4 12x x+ =  keâe ceevekeâ ™he 
5 4 1 02x x+ - =  nw~

(iii) oer ieF& meceerkeâjCe 4 3 72y y+ =  keâe ceevekeâ ™he 
4 7 3 02y y- + =  nw~

(iv) oer ieF& meceerkeâjCe 9 6 12y y= -  keâe ceevekeâ ™he 
9 6 1 02y y- + =  nw~

3. peeBÛe keâerefpeS efkeâ keäÙee efvecveefueefKele meceerkeâjCeW efÉIeele  meceerkeâjCe 
nQ?

(i) 4 10 02x x+ - =  (ii) 3 8 0x - =

(iii) 5 92x =  (iv) 3 7 112x x= +

(v) 7 2
1

2
02x + =

nue (i) Q oer ieF& meceerkeâjCe 4 10 02x x+ - =  keâe ceevekeâ ™he 
x x2 4 10 0- - =  efÉIeele meceerkeâjCe ax bx c2 0+ + =  kesâ ™he 
keâe nw~

\ Ùen efÉIeele meceerkeâjCe nw~

(ii) Q oer ieF& meceerkeâjCe 3 8 0x - =  keâer DeefOekeâlece Ieele 1 nw~ Dele:
efÉIeele meceerkeâjCe veneR nw~

(iii) Q oer ieF& meceerkeâjCe 5 92x =  keâe ceevekeâ ™he 5 0 9 02x x+ - = ,

efÉIeele meceerkeâjCe kesâ ™he keâe nw~

\ Ùen efÉIeele meceerkeâjCe nw~

(iv) Q oer ieF& meceerkeâjCe 3 7 112x x= +  keâe ceevekeâ ™he 
3 7 11 02x x- - =  efÉIeele meceerkeâjCe kesâ ™he keâe nw~

\ Ùen efÉIeele meceerkeâjCe nw~

(v) Q oer ieF& meceerkeâjCe 7 2
1

2
02x + =  keâe ceevekeâ ™he 

14 0 1 02x x+ + = , efÉIeele meceerkeâjCe kesâ ™he keâe nw~

\ Ùen efÉIeele meceerkeâjCe nw~

4. peeBÛe keâerefpeS efkeâ meceerkeâjCe ( ) ( ) ( ) ( )x x x x- + = - +2 1 1 3

efÉIeele meceerkeâjCe nw Ùee veneR~ 

nue veneR, oer ieF& meceerkeâjCe (x - 2) (x + 1)= -( )x 1  ( )x + 3  keâes ceevekeâ

™he ceW yeveeves hej,

      x x x x x x2 22 2 3 3+ - - = + - -

Þ            x x x x2 22 2 3- - = + -

Þ  x x x x2 22 2 3 0- - - - + =

Þ           0 3 1 02x x- + =  

ceW x2 keâe iegCeebkeâ MetvÙe nw~

Dele: Ùen efÉIeele meceerkeâjCe veneR nw~

5. peeBÛe keâerefpeS efkeâ keäÙee efvecveefueefKele meceerkeâjCe efÉIeele meceerkeâjCe
nQ?

(i) ( ) ( )y y+ = +1 3 12 (ii) ( ) ( )z z+ + +5 2 22

nue (i) neB, oer ieF& meceerkeâjCe ( ) ( )y y+ = +1 3 12  keâes ceevekeâ ™he ceW
efueKeves hej, 

          y y y2 1 2 3 3+ + = +

Þ    y y y2 1 2 3 3 0+ + - - =

Þ             y y2 2 0- - =

peesefkeâ efÉIeele meceerkeâjCe kesâ ™he keâer nw~

(ii) neB, oer ieF& meceerkeâjCe  ( ) ( )z z+ = +5 2 22  keâes ceevekeâ ™he ceWs
efueKeves hej,

            z z z2 25 10 2 4+ + = +

Þ  z z z2 25 10 2 4 0+ + - - =



Þ          z z2 8 21 0+ + =

peesefkeâ efÉIeele meceerkeâjCe kesâ ™he keâer nw~

6. peeBÛe keâerefpeS efkeâ meceerkeâjCe y
y

+ =
1

7 Skeâ efÉIeele meceerkeâjCe nw

Ùee veneR~

nue neB, oer ieF& meceerkeâjCe y
y

+ =
1

7 keâes ceevekeâ ™he ceW yeveeves hej, 

             y y2 1 7+ =

Þ   y y2 7 1 0- + =

peesefkeâ efÉIeele meceerkeâjCe kesâ ™he keâer nw~

7. efmeæ keâerefpeS efkeâ 9 9 7 7 9 92 2x x x x+ + = + +  Skeâ efÉIeele
meceerkeâjCe nw~

nue oer ieF& meceerkeâjCe 9 9 7 7 9 92 2x x x x+ + = + +  keâes ceevekeâ ™he ceW 

efueKeves hej, 

     9 9 7 7 9 9 02 2x x x x+ + - - - =

Þ          2 2 02x - =

Þ           x2 1 0- =   [2 mes Yeeie osves hej]

Ùen meceerkeâjCe efÉIeele meceerkeâjCe nw keäÙeeWefkeâ Ûej x keâer DeefOekeâlece Ieele
2 nw~

8. meceerkeâjCe 9
1

3

1

3
02x x+ + = ,  5 252x = , 

3 7 11 02x x+ + =  Deewj 2 3 7 02x x+ + =  meYeer efÉIeele
meceerkeâjCeW nQ, hejvleg x + =9 0 efÉIeele meceerkeâjCe veneR nw~ keäÙeeW?

nue ÙeneB meceerkeâjCe x + =9 0, ax bx c2 0+ + =  kesâ ™he ceW veneR nw~

Dele: Ùen efÉIeele meceerkeâjCe veneR nw~

ØeMveeJeueer 4.2

1. Ùeefo meceerkeâjCe 2 4 02x px+ - =  keâe Skeâ cetue 2 nw, lees p keâe
ceeve nesiee

(a) -3 (b) -2

(c) 2 (d) 4

nue (b) oer ieF& meceerkeâjCe 2 4 02x px+ - =  keâe cetue 2 nw~ 

\ x = 2 meceerkeâjCe ceW jKevess hej,

Þ   2 2 2 4 02( ) ( )+ - =p

Þ           8 2 4 0+ - =p

Þ              2 4 0p + =

Þ             2 4p = -

Þ             p =
-

= -
4

2
2

2. Ùeefo meceerkeâjCe 2 3 02x x m+ - =  keâe Skeâ cetue -1 nw, lees m keâe 
ceeve nesiee

(a) -1 (b) 1

(c) 2 (d) -2

nue (a) Q oer ieF& meceerkeâjCe 2 3 02x x m+ - =  keâe Skeâ cetue -1 nw~

leye, x = - 1 meceerkeâjCe keâes mevleg<š keâjsiee~

\ 2 1 3 1 02( ) ( )- + - - =m

Þ         2 3 0- - =m

Þ       - - =1 0m

Þ          m = - 1

3. efÉIeele meceerkeâjCe 14 3 02x x- - =  keâe Skeâ cetue nesiee

(a)  0 (b)
1

2

(c)  2 (d) 143

nue (b) oer ieF& meceerkeâjCe, 14 3 02x x- - =

Þ   14 7 6 3 02x x x- + - =  

      [ceOÙe heo keâes efJeYekeäle keâjves hej]

Þ  7 2 1 3 2 1 0x x x( ) ( )- + - =

Þ         ( ) ( )7 3 2 1 0x x+ - =

peye      7 3 0x + =   leLee 2 1 0x - =

Þ       7 3x = -   leLee   2 =x 1

Þ          x =
-3

7
   leLee   x =

1

2

Dele: x =
1

2
 meceerkeâjCe keâe Skeâ cetue nw~

4. meceerkeâjCe x x2 2 8 0- - =  kesâ cetue neWies

(a) 2, 4 (b) 2, -4

(c) 2 8, (d) 4 2, -  

nue (d) oer ieF& meceerkeâjCe, x x2 2 8 0- - =

Þ       x x x2 4 2 8 0- + - =

Þ       x x x( ) ( )- + - =4 2 4 0

Þ          ( ) ( )x x- + =4 2 0

peye        x - =4 0 leLee x + =2 0

Þ        x = 4   leLee   x = - 2

Dele: x = - 2 4,  meceerkeâjCe kesâ cetue nQ~

5. efvecveefueefKele ceW mes ØelÙeskeâ ceW %eele keâerefpeS efkeâ efoS ieS ceeve efÉIeele 
meceerkeâjCe kesâ nue nQ Ùee veneR~

(i) x = - 2, 4 6 9 02x x- + =

(ii) y y y=
-

- + =
3

4
4 02,

(iii) x x x= - - =
2

3
6 2 02,

(iv) x x x x= - - + =2 2 7 7 6 02,

(v) x x x=
-

+ - =
5

4
4 5 02,
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(vi) x x x= - + + =1 6 5 02,

nue (i) veneR, x = - 2, meceerkeâjCe 4 6 9 02x x- + =  ceW jKeves hej, 

yeeÙeeB he#e = - - - +4 2 6 2 92( ) ( )

   = + +16 12 9 = 37    

   ¹ 0 (¹ oeÙeeB he#e)

Dele: x = - 2 meceerkeâjCe keâe nue veneR nw~

(ii) veneR, y =
-3

4
, meceerkeâjCe y y2 4 0- + =  ceW jKeves hej, 

  yeeÙeeB he#e =
-æ

è
ç

ö

ø
÷ -

-æ

è
ç

ö

ø
÷ +

3

4

3

4
4

2

   = + +
9

16

3

4
4  

  =
+ +9 12 64

16
 =

85

16
        

   ¹ 0 (¹ oeÙeeB he#e)

Dele: y =
-3

4
, meceerkeâjCe keâe nue veneR nw~

(iii) neB, x =
2

3
, meceerkeâjCe 6 2 02x x- - =  ceW jKeves hej, 

  yeeÙeeB he#e =
æ

è
ç

ö

ø
÷ -

æ

è
ç

ö

ø
÷ -6

2

3

2

3
2

2

 = ´ - -6
4

9

2

3
2

  = - -24 6 18

9
    

   = -24 24

9
           

  = 0 (= oeÙeeB he#e)

Dele: x =
2

3
 meceerkeâjCe keâe nue nw~

(iv) neB, x = 2, meceerkeâjCe 2 7 6 02x x- + =  ceW jKeves hej, yeeÙeeB he#e

 = - +2 2 7 2 62( ) ( )

 = - +8 14 6

 = -14 14   

   = 0 (= oeÙeeB he#e)   

Dele: x = 2, meceerkeâjCe keâe nue nw~

(v) veneR, x =
-5

4
, meceerkeâjCe x x2 4 5 0+ - =  ceW jKeves hej, 

yeeÙeeB he#e =
-æ

è
ç

ö

ø
÷ +

-æ

è
ç

ö

ø
÷ -

5

4
4

5

4
5

2

= - -
25

16
5 5 

          =
-25 160

16

          =
- 135

16

  ¹ 0 (¹ oeÙeeB he#e)

Dele: x =
-5

4
 meceerkeâjCe keâe nue veneR nw~

(vi) neB, x = - 1, meceerkeâjCe x x2 6 5 0+ + =  ceW jKeves hej, 

yeeÙeeB he#e = - + - +( ) ( )1 6 1 52

   = - +1 6 5       

   = -6 6 

   = 0 = (oeÙeeB he#e)

Dele: x = - 1 meceerkeâjCe keâe nue nw~

6. efmeæ keâerefpeS  efkeâ( ) ( ) ( )b c x a c x a b- + - + - =2 0 keâe
Skeâ cetue -1 nw~

nue x = - 1, meceerkeâjCe ( ) ( ) ( )b c x a c x a b- + - + - =2 0 ceW jKeves 

hej, 

   yeeÙeeB he#e = - -( ) ( )b c 1 2 + - - + -( ) ( ) ( )a c a b1

       = - - + + -b c a c a b

           = 0 (= oeÙeeB he#e)

Dele: x = - 1 meceerkeâjCe keâe nue nw~

7. efÉIeele meceerkeâjCe 9 12 02x ax+ - =  ceW a keâe ceeve %eele
keâerefpeS, Ùeefo x = 1 meceerkeâjCe keâe Skeâ cetue nw~

nue x = 1, meceerkeâjCe 9 12 02x ax+ - =  ceW jKeves hej, 
  9 1 1 12 02( ) ( )+ - =a

Þ           9 12 0+ - =a

Þ         a - =3 0

Þ        a = 3

8. Ùeefo meceer 3 2 3 02y ky+ - =  keâe Skeâ cetue -1

2
  nw, lees k keâe ceeve

%eele keâerefpeS~

nue meceerkeâjCe 3 2 3 02y ky+ - =  keâe Skeâ cetue -1

2
 nw~

\   y =
-1

2
 jKeves hej, 

3
1

2
2

1

2
3 0

2
-æ

è
ç

ö

ø
÷ +

-æ

è
ç

ö

ø
÷ - =k

Þ        
3

4
3 0- - =k

Þ                   - = - +k
3

4
3

Þ     - =
- +

k
3 12

4
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Þ      - =k
9

4
   

Þ      k =
-9

4

9. Ùeefo meceerkeâjCe  3 2 2 02y my m- + =  keâe Skeâ cetue 2 nw, lees m
keâe ceeve %eele keâerefpeS~

nue oer ieF& meceerkeâjCe 3 2 2 02y my m- + =  keâe Skeâ cetue 2 nw~

\   y = 2 meceerkeâjCe ceW jKeves hej, 

    3 2 2 2 2 02( ) ( )- + =m m

Þ       12 4 2 0- + =m m

Þ          - = -2 12m

Þ           m =
-

-

12

2

Þ           m = 6

10. Ùeefo meceerkeâjCe x mx n2 3 9 0- + =  kesâ oes cetue 6 Deewj 12 neW,
lees m Deewj n kesâ ceeve keäÙee neWies?

nue meceerkeâjCe x mx n2 3 9 0- + =  kesâ cetue  6 Deewj 12 nQ~

\  x = 6 jKeves hej,
 36 3 6 9 0- + =m n( )

Þ  36 18 9 0- + =m n

Þ    - + = -18 9 36m n

Þ        - + = -2 4m n  …(i)

 [9 mes Yeeie osves hej]

hegve: x = 12 meceerkeâjCe ceW jKeves hej, 

 ( ) ( )12 3 12 9 02 - + =m n

Þ       144 36 9 0- + =m n

Þ            - + = -36 9 144m n

Þ          - + = -4 16m n …(ii)

[9 mes Yeeie osves hej]

Deye, meceer (i) ceW mes meceer (ii) keâes Ieševes hej,

              2 12m =

Þ      m =
12

2
 = 6

m keâe ceeve meceer (i) ceW jKeves hej, 

     - + = -2 6 4( ) n

Þ  - + = -12 4n

Þ             n = - + =4 12 8

Dele: m = 6 leLee n = 8 nw~

11. efvecveefueefKele efÉIeele meceerkeâjCeeW keâes iegCeveKeC[ efJeefOe Éeje nue
keâerefpeS~

(i) x2 4 0- =  (ii) x2 16 0- =

(iii) x x2 3 10 0- - = (iv) x x2 6 16 0- - =

(v)
x

x5

5
= (vi) 2 7 5 2 02x x+ + =

(vii) y y2 2 3 3 0+ + =

(viii) x x2 17

4
1 0- + =

(ix) 2 02 2x mx m+ - =

(x) pqx pr q x qr2 22 2 0+ - - =( )

(xi)
1

4

1

7

11

30x x+
-

-
=  ; x ¹ - -4 7,

nue (i) Q      x2 4 0- =

Þ    ( ) ( )x 2 22 0- =

Þ  ( ) ( )x x+ - =2 2 0 [Q a b a b a b2 2- = + -( ) ( )]

peye x + =2 0 leLee x - =2 0

Þ     x = - 2  leLee x = 2 

Dele: x kesâ DeYeer<š ceeve 2 leLee -2 nQ~

(ii) Q         x2 16 0- =

Þ       ( ) ( )x 2 24 0- =

Þ  ( ) ( )x x+ - =4 4 0

peye x + =4 0 leLee x - =4 0

Þ           x = -4 leLee x = 4

Dele: x kesâ DeYeer<š ceeve -4 leLee 4 nQ~

(iii) Q         x x2 3 10 0- - =

Þ        x x x2 5 2 10 0- + - =

[ceOÙe heo keâes efJeYekeäle keâjves hej]

Þ    x x x2 5 2 5 0( ) ( )- + - =

Þ     ( ) ( )x x- + =5 2 0

peye  x - =5 0 leLee x + =2 0

Þ      x = 5 leLee x = - 2

Dele: x kesâ DeYeer<š ceeve 5 leLee -2 nQ~

(iv) Q  x x2 6 16 0- - =

Þ    x x2 8 2 16 0- - - =( )

Þ      x x x2 8 2 16 0- + - =

Þ   x x x( ) ( )- + - =8 2 8 0

Þ     ( ) ( )x x- + =8 2 0

peye x - =8 0 leLee x + =2 0

Þ      x = 8 leLee x = - 2

Dele: x kesâ DeYeer<š ceeve 8 leLee -2 nQ~

(v) Q      
x

x5

5
=

Þ                x2 25=

Þ        x2 25 0- =

Þ ( ) ( )x 2 25 0- =

Þ    ( ) ( )x x+ - =5 5 0     
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peye x + =5 0 leLee x - =5 0

Þ x = - 5 leLee x = 5

Dele: x kesâ DeYeer<š ceeve 5 leLee -5 nQ~

(vi) Q      2 7 5 2 02x x+ + =

Þ    2 2 5 5 2 02x x+ + + =( )

Þ    2 2 5 5 2 02x x x+ + + =

Þ   2 2 5 2 0x x x( ) ( )+ + + =

Þ     ( ) ( )x x+ + =2 2 5 0

peye            x + =2 0

leLee         2 5 0x + =

Þ      x = - 2 leLee x = -
5

2

Dele: x kesâ DeYeer<š ceeve - 2 leLee -5

2
 nQ~

(vii) Q          y y2 2 3 3 0+ + =

Þ       y y2 3 3 3 0+ + + =( )

Þ      y y y2 3 3 3 0+ + + =)

Þ     y y y( ) (+ + + =3 3 3 0

Þ                ( ) ( )y y+ + =3 3 0

peye y + =3 0 leLee y + =3 0

Þ     y = - 3  leLee  y = - 3

Dele: y kesâ DeYeer<š ceeve - 3 Je - 3 nQ~

(viii) Q        x x2 17

4
1 0- + =

Þ      4 17 4 02x x- + =  [4 mes iegCee keâjves hej]

Þ 4 16 1 4 02x x- + + =( )

Þ    4 16 4 02x x x- - + =

Þ 4 4 1 4 0x x x( ) ( )- - - =

Þ     ( ) ( )x x- - =4 4 1 0

peye, x - =4 0 leLee 4 1 0x - =

Þ    x = 4 leLee x =
1

4

Dele:  x kesâ DeYeer<š ceeve 4 leLee 1 4/  nQ~

(ix) Q          2 02 2x mx m+ - =

Þ    2 2 02 2x m m x m+ - - =( )

Þ    2 2 02 2x mx mx m+ - - =

Þ      2 0x x m m x m( ) ( )+ - + =

Þ           ( ) ( )x m x m+ - =2 0

peye, x m+ = 0 leLee 2 0x m- =

Þ     x m= -  leLee x m
=

2

Dele: x kesâ DeYeer<š ceeve - m leLee m

2
 nQ~

(x) Q  pqx pr q x qr2 22 2 0+ - - =( )

Þ    pqx prx q x qr2 22 2 0+ - - =

Þ     px qx r q qx r( ) ( )+ - + =2 2 0

Þ        ( ) ( )qx r px q+ - =2 0

peye, qx r+ =2 0 leLee px q- = 0 

Þ qx r= - 2  leLee px q=

Þ       x
r

q
=

-2
 leLee x q

p
=

Dele: x kesâ DeYeer<š ceeve -
2r

q
 leLee q

p
 nQ~

(xi) Q   
1

4

1

7

11

30x x+
-

-
= ; x ¹ - -4 7,

Þ   
x x

x x

- - -

+ -
=

7 4

4 7

11

30( ) ( )

Þ   
-

+ -
=

11

4 7

11

30( ) ( )x x

Þ 11 7 4 28 11 302( )x x x- + - = - ´

Þ  x x2 3 28 30- - = -

Þ    x x2 3 28 30 0- - + =

Þ      x x2 3 2 0- + =

Þ     x x2 2 1 2 0- + + =( )

Þ     x x x2 2 2 0- - + =

Þ   x x x( ) ( )- - - =2 1 2 0

Þ         ( ) ( )x x- - =2 1 0

peye x - =2 0 leLee x - =1 0

Þ   x = 2  leLee x = 1

Dele: x kesâ DeYeer<š ceeve 2 leLee 1 nQ~

12. efvecveefueefKele efÉIeele meceerkeâjCeeW keâes efÉIeeleerÙe efJeefOe Éeje nue
keâerefpeS~

(i) 3 8 4 02x x- + =  (ii) 4 2
1

4
02x x- + =

(iii) 4 4 3 3 02x x+ + =

(iv)
3

4
8 3 02y y- + = (v) x x2 5 5 0+ + =

(vi) 6 7 2 02x x- + =

(vii) x
x

- =
1

3, x ¹ 0

nue
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(i) meceerkeâjCe 3 8 4 02x x- + =  keâer leguevee  ax bx c2 0+ + =  mes 
keâjves hej,     a b c= = - =3 8 4, ,

ßeerOejeÛeeÙe& met$e mes, 

     x
b b ac

a
=

- ± -2 4

2

   =
- - ± - - ´ ´

´

( ) ( )8 8 4 3 4

2 3

2

  =
± -8 64 48

6

  =
±8 16

6
 =

±8 4

6

Oeveelcekeâ efÛeÜ uesves hej, 

 x =
+8 4

6
 = =

12

6
2

$e+Ceelcekeâ efÛeÜ uesves hej,

x =
-

= =
8 4

6

4

6

2

3

Dele: x kesâ DeYeer<š ceeve 2 leLee 2

3
 nQ~

(ii) Q   4 2
1

4
02x x- + =

Þ  16 8 1 02x x- + =

keâer leguevee meceerkeâjCe ax bx c2 0+ + =  mes keâjves hej, 

a b c= = - =16 8 1, ,

ßeerOejeÛeeÙe& met$e mes, 

x
b b ac

a
=

- ± -2 4

2

  =
- - ± - - ´ ´

´

( ) ( )8 8 4 16 1

2 16

2

  =
± -8 64 64

32

  =
8

32
 =

1

4

Dele: x kesâ DeYeer<š ceeve 1

4
 leLee 1

4
 nQ~

(iii) 4 4 3 3 02x x+ + =  keâer leguevee ax bx c2 0+ + =  mes keâjves
hej, 

a b c= = =4 4 3 3, ,

ßeerOejeÛeeÙe& met$e mes,  

x
b b ac

a
=

- ± -2 4

2

  =
- ± - ´ ´

´

4 3 4 3 4 4 3

2 4

2( )

 =
- ± -4 3 48 48

8

( )

 =
- 4 3

8
 =

- 3

2

Dele: x kesâ DeYeer<š ceeve -
3

2
 leLee -

3

2
 nQ~

(iv) Q       
3

4
8 3 02y y- + =

Þ        3 32 12 02y y- + =

keâer leguevee ay by c2 0+ + =  mes keâjves hej,

        a b c= = - =3 32 12, ,

ßeerOejeÛeeÙe& met$e mes,

    y
b b ac

a
=

- ± -2 4

2

=
± - - ´ ´

´

32 32 4 3 12

2 3

2( )

      =
± -32 1024 144

6
 =

±32 880

6

      =
±32 4 55

6
 =

±2 16 2 55

6

( )

      = ±16 2 55

3

Dele: x kesâ DeYeer<š ceeve 16 2 55

3

+  leLee 16 2 55

3

-  nQ~

(v) x x2 5 5 0+ + =  

keâer leguevee ax bx c2 0+ + =  mes keâjves hej,

   a b c= = =1 5 5, ,

ßeerOejeÛeeÙe& met$e mes,

x
b b ac

a
=

- ± -2 4

2

  =
- ± - ´ ´

´

5 5 4 1 5

2 1

2( )

  =
- ± -5 25 20

2
 =

- ±5 5

2

Dele: x kesâ DeYeer<š ceeve - +5 5

2
 leLee - -5 5

2
 nQ~

(vi) 6 7 2 02x x- + =  keâer ax bx c2 0+ + +  mes leguevee keâjves hej,

  a b c= = - =6 7 2, ,
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ßeerOejeÛeeÙe& met$e mes, 

x
b b ac

a
=

- ± -2 4

2

  =
- - ± - - ´ ´

´

( ) ( )7 7 4 6 2

2 6

2

  =
± -7 49 48

12
 =

±7 1

12
 =

±7 1

12

Oeveelcekeâ efÛeÜ uesves hej, x =
+

= =
7 1

12

8

12

2

3

$e+Ceelcekeâ efÛeÜ uesves hej, 

      x =
-

= =
7 1

12

6

12

1

2

Dele: x kesâ DeYeer<š ceeve 2

3
 leLee 1

2
 nQ~

(vii) Q x
x

- =
1

3, x ¹ 0

Þ x x2 1 3- =

Þ         x x2 3 1 0- - =

keâer leguevee ax bx c2 0+ + =  mes keâjves hej,

   a b c= = - = -1 3 1, ,

ßeerOejeÛeeÙe& met$e mes,

x
b b ac

a
= -

± -2 4

2

 =
- - ± - - -

´

( ) ( ) ( ) ( )3 3 4 1 1

2 1

2

 =
± +3 9 4

2
 =

±3 13

2

Dele: x kesâ DeYeer<š ceeve 3 13

2

+  leLee 3 13

2

-  nQ~

ØeMveeJeueer 4.3

1. meceerkeâjCe ax bx c2 0+ + =  kesâ mecyevOe  ceW DeMegæ keâLeve nw

(a) b ac2 4 0- < ; meceerkeâjCe kesâ cetue JeemleefJekeâ veneR neWies

(b) b ac2 4 0- > ; meceerkeâjCe kesâ cetue JeemleefJekeâ leLee Demeceeve neWies

(c) b ac2 4 0- = ; meceerkeâjCe kesâ cetue JeemleefJekeâ leLee meceeve neWies

(d) b ac2 4- = hetCe& Jeie&; meceerkeâjCe kesâ cetue DeheefjcesÙe neWies

nue (d) keâLeve (d) DeMegæ nw, keäÙeeWefkeâ peye b ac2 4 0- =  hetCe& Jeie& nw, leye 

cetue heefjcesÙe neWsies~

2. efÉIeele meceerkeâjCe 3 4 5 02x x+ - =  keâe  efJeefJekeälekeâj nw
(a) 89   (b) 76    (c) 71   (d) 13

nue (b) oer ieF&  meceerkeâjCe 3 4 5 02x x+ - =  keâer leguevee 

ax bx2 5 0+ - =  mes keâjves hej, 

           a b c= = = -3 4 5, ,

efJeefJekeälekeâj, D b ac= -2 4

      = - -( ) ( ) ( ) ( )4 4 3 52

 = +16 60 = 76   

Dele:  DeYeer<š efJeefJekeälekeâj 76 nw~

3. efvecveefueefKele efÉIeele meceerkeâjCe keâe efJeefJekeälekeâj %eele keâerefpeS~
(i) 3 8 4 02x x+ + = (ii) 2 11 15 02x x+ + =  

(iii) 3 4 3 4 02x x- - = (iv) 2 4 8 02x x+ - =

nue (i) meceerkeâjCe 3 8 4 02x x+ + =  keâer leguevee  ax bx c2 0+ + =  mes 
keâjves hej, 

      a b c= = =3 8 4, ,

efJeefJekeälekeâj,   D b ac= -2 4

       = -( ) ( ) ( )8 4 3 42

       = -64 48 = 16

(ii) meceerkeâjCe 2 11 15 02x x+ + =  keâer legueveeax bx c2 0+ + =

mes keâjves hej, 

    a b c= = =2 11 15, ,

efJeefJekeälekeâj, D b ac= -2 4

       = - ´ ´( )11 4 2 152

       = -121 120 = 1

(iii) meceerkeâjCe 3 4 3 4 02x x- - =  keâer legueveeax bx c2 0+ + =

mes keâjves hej, 

a b c= = - = -3 4 3 4, ,

efJeefJekeälekeâj, D b ac= -2 4

  = - - ´ ´ -( ) ( ) ( )4 3 4 3 42

        = +48 48 = 96

(iv) meceerkeâjCe 2 4 8 02x x+ - =  keâer leguevee ax bx c2 0+ + =  mes
keâjves hej, 

 a b c= = = -2 4 8, ,

efJeefJekeälekeâj, D b ac= -2 4

      = - -( ) ( ) ( )4 4 2 82

      = +16 64 = 80

(v) meceerkeâjCe 9 2 7 02y y- - =  keâer legueveeay by c2 0+ + =  mes
keâjves hej, 

    a b c= = - = -9 2 7, ,

efJeefJekeälekeâj, D b ac= -2 4

       = - - -( ) ( ) ( )2 4 9 72

       = +4 252 = 256

4. meceerkeâjCe 8 4 02x kx- + =  keâe efJeefJekeälekeâj MetvÙe nw~ Gmekesâ
cetueeW keâer Øeke=âefle leLee k keâe ceeve %eele keâerefpeS~
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nue meceerkeâjCe 8 4 02x kx- + =  keâer leguevee ax bx c2 0+ + =  mes

keâjves hej, 

  a b k c= = - =8 4, ,

ØeMveevegmeej, efJeefJekeälekeâj, D = 0 

FmeefueS cetue JeemleefJekeâ, DeheefjcesÙe Deewj Demeceeve neWies~

Deye,       b ac2 4 0- =

Þ  ( ) ( ) ( )- - =k 2 4 8 4 0

Þ      k2 128 0- =

Þ       k2 128=

Þ         k = ± 8 2

5. Ùeefo meceerkeâjCe 3 4 02x x a- + =  keâe efJeefJekeälekeâj 88 nw, lees a
keâe ceeve %eele keâerefpeS~

nue meceerkeâjCe 3 4 02x x a- + =  keâer legueveeax bx c2 0+ + =  mes keâjves 

hej,

a b= = -3 4, , c a=

Q  efJeefJekeälekeâj,        D = 88

Þ           b ac2 4 88- =

Þ   ( ) ( )( )- - =4 4 3 882 a

Þ     16 12 88- =a

Þ           - = -12 88 16a

Þ         - =12 72a  

Þ             a =
-

72

12
 = - 6

6. Ùeefo meceerkeâjCe ax x a2 8 0- + =  kesâ cetue yejeyej nQ, lees a keâe
ceeve %eele keâerefpeS~

nue meceerkeâjCe ax x a2 8 0- + =  keâer ax bx c2 0+ + =  mes leguevee

keâjves hej, 

a a b c a= = - =, ,8

Q oer ieF& meceerkeâjCe kesâ cetue yejeyej nQ~

\        D = 0

Þ     b ac2 4 0- =

Þ  ( ) ( ) ( )- - =8 4 02 a a

Þ       64 4 02- =a

Þ       - = -4 642a

Þ         a2 64

4
16=

-

-
=

Þ            a = 16 = ± 4

7. efvecveefueefKele efÉIeele meceerkeâjCeeW kesâ cetueeW keâer Øeke=âefle %eele keâerefpeS~

(i) 2 6 3 02x x- + = (ii) 3 2 1 02x x+ - =

(iii) 8 2 3 02x x+ - = (iv) x x2 1 0- + =

nue (i) meceerkeâjCe 2 6 3 02x x- + =  keâer leguevee ax bx c2 0+ + =  mes
keâjves hej, 

   a b c= = - =2 6 3, ,

Deye,    D b ac= -2 4

  = - -( ) ( ) ( )6 4 2 32

    = -36 24 = 12

Q    D > 0

\ meceerkeâjCe kesâ cetue JeemleefJekeâ, DeheefjcesÙe Deewj Demeceeve neWies~

(ii) meceerkeâjCe 3 2 1 02x x+ - =  keâer leguevee  ax bx c2 0+ + =  mes 
keâjves hej, 

 a b c= = = -3 2 1, ,

Deye,      D b ac= -2 4

    = - -( ) ( ) ( )2 4 3 12

  = +4 12 = 16   

Q  D > 0 leLee hetCe& Jeie& nw~

 \  cetue JeemleefJekeâ, Demeceeve Deewj heefjcesÙe  neWies~

(iii) meceerkeâjCe 8 2 3 02x x+ - =  keâer leguevee ax bx c2 0+ + =  mes
keâjves hej, 

a b c= = = -8 2 3, ,

Deye,   D b ac= -2 4

      = - -( ) ( ) ( )2 4 8 32

          = +4 96 = 100

Q  D > 0 leLee hetCe& Jeie& nw~

\ cetue JeemleefJekeâ, Demeceeve Deewj heefjcesÙe neWies~

(iv) meceerkeâjCe x x2 1 0- + =  keâer leguevee ax bx c2 0+ + =  mes
keâjves hej, 

      a b c= = - =1 1 1, ,

Deye,    D b ac= -2 4

    = - -( ) ( ) ( )1 4 1 12  = -1 4 = - 3

Q      D < 0

\ cetue keâeuheefvekeâ nQ~

8. efmeæ keâerefpeS keâer meceerkeâjCe x x2 3 4 0- + =  kesâ cetue JeemleefJekeâ
veneR nQ~

nue meceerkeâjCe x x2 3 4 0- + =  keâer leguevee ax bx c2 0+ + =  mes leguevee 

keâjves hej, 

  a b c= = - =1 3 4, ,

Deye,      D b ac= -2 4

     = - -( ) ( ) ( )3 4 1 42  = -9 16 = - 7

Q       D < 0

\ cetue JeemleefJekeâ veneR neWies~
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9. efmeæ keâerefpeS efkeâ meceerkeâjCe 3
4

8 3 02x x- + =  kesâ oes JeemleefJekeâ

cetue nQ leLee Fve cetueeW keâes %eele keâerefpeS~

nue meceerkeâjCe 3

4
8 3 02x x- + =

Þ   3 32 12 02x x- + =  keâer legueveeax bx c2 0+ + =  mes keâjves
hej, 

    a b c= = - =3 32 12, ,

Deye, D b ac= -2 4

  = - - ´ ´( )32 4 3 122

  = -1024 144 = 880   

Q    D > 0

\  cetue JeemleefJekeâ neWies~

ßeerOejeÛeeÙe& met$e mes,

x
b b ac

a
=

- ± -2 4

2

 =
- - ±

´

( )32 880

2 3
 =

±

´

32 4 55

2 3

  = ±

´

2 16 2 55

2 3

( ) =
±16 2 55

3
    

10. k keâe Jen ceeve %eele keâerefpeS, efpemekesâ efueS efÉIeele meceerkeâjCe 
2 8 02kx x k- + =  kesâ cetue yejeyej nQ~

nue meceerkeâjCe 2 8 02kx x k- + =  keâer legueveeax bx c2 0+ + =  mes

keâjves hej 

     a k b c k= = - =2 8, ,

ØeMveevegmeej, cetue yejeyej nQ~

\        D = 0

Þ      b ac2 4 0- =

Þ     ( ) ( ) ( )- - =8 4 2 02 k k

Þ      64 8 02- =k   

Þ                    - = -8 642k

Þ      k2 64

8
8=

-

-
=

Þ                         k = ± 2 2

11. efvecveefueefKele efÉIeele meceerkeâjCeeW ceW k keâe Ssmee ceeve %eele keâerefpeS
efkeâ Gmekesâ oes cetue yejeyej neW~

(i) 2 3 02x kx+ + = (ii) kx x( )- + =2 6 0

nue (i) meceerkeâjCe 2 3 02x kx+ + =  keâer ax bx c2 0+ + =  mes leguevee
keâjves hej, 

a b k c= = =2 3, ,

Q cetue yejeyej nQ~

\      D = 0

Þ    b ac2 4 0- =

Þ      ( ) ( ) ( )k 2 4 2 3 0- =

Þ       k2 24 0- =

Þ        k2 24=

Þ           k = 24 

Þ         k = ± 2 6

(ii) meceerkeâjCe kx x( )- +2 6 0

Þ kx kx2 2 6 0- + =

keâer leguevee ax bx c2 0+ + =  mes keâjves hej,         
a k b k c= = - =, ,2 6

Q cetue yejeyej nQ~

\                 D = 0

Þ        b ac2 4 0- =

Þ  ( ) ( ) ( )- - =2 4 6 02k k

Þ     4 24 02k k- =

Þ       4 6 0k k( )- =    

Þ                 k = 6

12. Ùeefo meceerkeâjCe 2 4 02x kx+ + =  keâe Skeâ cetue  2 nw, lees k keâe
ceeve leLee meceerkeâjCe keâe otmeje cetue %eele keâerefpeS~

nue meceerkeâjCe  2 4 02x kx+ + =  keâe Skeâ cetue 2 nw~

\ x = 2 meceerkeâjCe keâes mevleg<š keâjsiee~
Þ    2 2 2 4 02( ) ( )+ + =k

Þ            8 2 4 0+ + =k

Þ            2 12k = -

Þ         k =
-12

2

Þ         k = - 6

Deye,    2 6 4 02x x- + =  [k keâe ceeve jKeves hej]

Þ 2 4 2 4 02x x x- - + =

Þ  2 2 2 2 0x x x( ) ( )- - - =

Þ   ( )( )x x- - =2 2 2 0

peye         x - =2 0 

leLee        2 2 0x - =

Þ          x = 2  leLee x = 1

Dele: k = - 6 leLee otmeje cetue 1 nw~

ØeMveeJeueer 4.4

1. Skeâ mebKÙee leLee Gmekesâ JÙegl›eâce keâes ÙeesieHeâue 2 9

10
 nw~ mebKÙee %eele 

keâerefpeS~

nue ceevee mebKÙee x nw~
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ØeMveevegmeej,        x
x

+ =
1

2
9

10

Þ        
x

x

2 1 29

10

+
=

Þ           10 10 292x x+ =

Þ           10 29 10 02x x- + =

Þ      10 25 4 10 02x x- + + =( )

Þ      10 25 4 10 02x x x- - + =

Þ    5 2 5 2 2 5 0x x x( ) ( )- - - =

Þ       ( )( )2 5 5 2 0x x- - =

peye 2 5 0x - =  leLee 5 2 0x - =

Þ x =
5

2
  leLee  x =

2

5

Dele: DeYeer<š mebKÙee 5

2
 Ùee 2

5
 nw~

2. Skeâ mebKÙee leLee Gmekesâ JÙegl›eâce keâe ÙeesieHeâue 17

4
 nw~ mebKÙee %eele

keâerefpeS~ 

nue ceevee mebKÙee x nw~

ØeMveevegmeej,             x
x

+ =
1 17

4

Þ                       
x

x

2 1 17

4

+
=

Þ               4 4 172x x+ =

Þ           4 17 4 02x x- + =

Þ    4 16 1 4 02x x- + + =( )

Þ       4 16 4 02x x x- - + =

Þ    4 4 1 4 0x x x( ) ( )- - - =

Þ      ( ) ( )x x- - =4 4 1 0

peye  x - =4 0 leLee 4 1 0x - =

Þ      x = 4 leLee x =
1

4

Dele: DeYeer<š mebKÙee 4 Ùee 1

4
 nw~

3. Skeâ mebKÙee leLee Gmekesâ JÙegl›eâce keâe ÙeesieHeâue 2 nw~ mebKÙee %eele
keâerefpeS~

nue ceevee mebKÙee x nw~

ØeMveevegmeej, x
x

+ =
1

2   Þ   
x

x

2 1 2

1

+
=  

Þ             x x2 1 2+ =    Þ   x x2 2 1 0- + =

Þ       ( )x - =1 02    Þ  ( ) ( )x x- - =1 1 0

peye,        x - =1 0    Þ   x = 1

Dele: DeYeer<š mebKÙee 1 nw~

4. Ssmeer oes Øeeke=âeflekeâ mebKÙeeSB %eele keâerefpeS, efpevekeâe ÙeesieHeâue 15

leLee iegCeveHeâueve 56 nw~

nue ceevee oes mebKÙeeSB x leLee y nQ~

ØeMveevegmeej, x y+ = 15 …(i)

leLee       xy = 56 …(ii)

meceer (i) mes y x= -15  meceer (ii) ceW jKeves hej, 

               x x( )15 56- =

Þ                 15 562x x- =

Þ      x x2 15 56 0- + =

Þ          x x2 8 7 56 0- + + =( )

Þ          x x x2 8 7 56 0- - + =

Þ        x x x( ) ( )- - - =8 7 8 0

Þ        ( ) ( )x x- - =8 7 0

peye x - =8 0 leLee x - =7 0

Þ              x = 8 leLee x = 7

meceer (ii) mes, peye x = 8, leye y = 7

peye x = 7, leye y = 8

Dele: DeYeer<š mebKÙeeSB 7 leLee 8 nQ~

5. Ssmeer oes Øeeke=âeflekeâ mebKÙeeSB %eele keâerefpeS,  efpevekeâe ÙeesieHeâue 25

leLee iegCeveHeâue 156 nQ~

nue ceevee mebKÙeeSB x leLee y nQ~

ØeMveevegmeej, x y+ = 25 …(i)

leLee         xy = 156       ....(ii)

meceer (i) mes y x= -25  meceer (ii) ceW jKeves hej, 

       x x( )25 156- =

Þ          25 1562x x- =

Þ               x x2 25 156 0- + =

Þ     x x2 13 12 156 0- + + =( )

Þ      x x x2 13 12 156 0- - + =

Þ     x x x( ) ( )- - - =13 12 13 0

Þ       ( ) ( )x x- - =13 12 0

peye x - =13 0 leLee x - =12 0

Þ     x = 13 leLee x = 12

meceer (ii) mes, peye x = 13, leye y = 12

leLee x = 12, leye y = 13

Dele: DeYeer<š mebKÙeeSB 12 leLee 13 nQ~

6. oes ›eâceeiele Øeeke=âeflekeâ mebKÙeeSB %eele keâerefpeS, efpevekesâ JeieeX keâe
ÙeesieHeâue 421 nw~ 

nue ceevee oes ›eâceeiele mebKÙeeSB x leLee x + 1 nQ~

ØeMveevegmeej,     ( ) ( )x x2 21 421+ + =
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Þ     x x x2 2 1 2 421 0+ + + - =

Þ               2 2 420 02x x+ - =

Þ                 x x2 210 0+ - =  [2 mes Yeeie osves hej]

Þ     x x2 15 14 210 0+ - - =( )

Þ       x x x2 15 14 210 0+ - - =

Þ     x x x( ) ( )+ - + =15 14 15 0

Þ         ( ) ( )x x+ - =15 14 0

peye x + =15 0 leLee x - =14 0

Þ x = - 15 (DeceevÙe nw) leLee x = 14

Dele: DeYeer<š ›eâceeiele mebKÙeeSB 14 leLee 15 nQ~

7. nbmeeW kesâ Skeâ PegC[ ceW mes Gvekeâer mebKÙee kesâ Jeie&cetue kesâ 7
2
 iegves leeueeye

kesâ efkeâveejs Kesue jns nQ Deewj yeÛes ngS 2 heeveer hej lewj jns nQ~ nbmeeW
keâer mebKÙee %eele keâerefpeS~

nue ceevee nbmeeW keâer mebKÙee = x2

ØeMveevegmeej,    7
2

22 2x x+ =

Þ      
7

2
2 2x x+ =

Þ                              7 4 2 2x x+ =

Þ                2 7 4 02x x- - =

Þ        2 8 1 4 02x x- - - =( )

Þ          2 8 4 02x x x- + - =

Þ     2 4 1 4 0x x x( ) ( )- + - =

Þ               ( ) ( )x x- + =4 2 1 0

peye x - =4 0 leLee 2 1 0x + =

Þ         x = 4 leLee x = -
1

2
 (DeceevÙe)

\ nbmeeW keâer mebKÙee = x2 = ( )4 2 = 16

8. oes ›eâceeiele Oeve mece mebKÙeeSB %eele keâerefpeS, efpevekesâ JeieeX keâe
ÙeesieHeâue 340 nw~ 

nue ceevee oes ›eâceeiele Oeve mece mebKÙeeSB 2x leLee 2 2x +  nQ~

ØeMveevegmeej,     ( ) ( )2 2 2 3402 2x x+ + =

Þ     4 4 4 8 340 02 2x x x+ + + - =

Þ          8 8 336 02x x+ - =

Þ        x x2 42 0+ - =  [8 mes Yeeie osves hej]

Þ      x x2 7 6 42 0+ - - =( )

Þ   x x x2 7 6 42 0+ - - =

Þ   x x x( ) ( )+ - + =7 6 7 7

Þ         ( ) ( )x x- + =6 7 0

peye x - =6 0 leLee x + =7 0

Þ         x = 6 leLee x = - 7 (DeceevÙe)

\ mebKÙeeSB = =2 6 12( )  leLee 2 6 2 14( ) + =

Dele: DeYeer<š mebKÙeeSB 12 leLee 14 nQ~

9. Skeâ jsueieeÌ[er Skeâmeceeve Ûeeue mes 360 efkeâceer keâer otjer leÙe keâjleer
nw~ Ùeefo Ùen Ûeeue 5 efkeâceer/IeCše DeefOekeâ nesieer, lees Jen Gmeer Ùee$ee
ceW 1 IeCše keâce meceÙe uesieer~ jsueieeÌ[er keâer Ûeeue %eele keâerefpeS~

nue ceevee jsueieeÌ[er keâer Ûeeue = x efkeâceer/IeCše

ØeLece efmLeefle ceW ueiee meceÙe = 360

x
 IeCšs

efÉleerÙe efmLeefle ceW ueiee meceÙe =
+

360

5x
IeCšs

ØeMveevegmeej, 360 360

5
1

x x
-

+
=

Þ         
360 1800 360

5
1

x x

x x

+ -

+
=

( )

Þ              1800 5= +x x( )

Þ        x x2 5 1800 0+ - =

Þ x x2 45 40 1800 0+ - - =( )

Þ  x x x2 45 40 1800 0+ - - =

Þ      x x x( ) ( )+ - + =45 40 45 0

Þ           ( ) ( )x x+ - =45 40 0

peye x + =45 0 leLee x - =40 0

Þ    x = - 45 (DeceevÙe) leLee x = 40

Dele: jsueieeÌ[er keâer Ûeeue 40 efkeâceer/IeCše nw~

10. Skeâ mecekeâesCe ef$eYegpe keâer TBÛeeF& Fmekesâ DeeOeej mes 7 mesceer keâce nw~
Ùeefo keâCe& keâer uecyeeF& 13 mesceer nes, lees DevÙe oes YegpeeSB %eele
keâerefpeS~

nue ceevee mecekeâesCe ef$eYegpe keâe DeeOeej = x mesceer 

leLee TBÛeeF& (Ùee uecye) = y mesceer

ØeMveevegmeej,   y x= - 7 …(i)

leLee           keâCe& = 13

Þ          (keâCe&)2 = 169

Þ (DeeOeej)2 + (uecye)2 = 169

[Q (keâCe&)2 = (uecye)2 + (DeeOeej)2]

Þ    x y2 2 169+ =

Þ          x x2 27 169+ - =( )  [meceer (i) mes]

Þ   x x x2 2 49 14 169+ + - =

Þ         2 14 49 169 02x x- + - =

Þ        2 14 120 02x x- - =

Þ                x x2 7 60 0- - = [2 mes Yeeie osves hej]

Þ     x x2 12 5 60 0- - - =( )
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Þ      x x x2 12 5 60 0- + - =

Þ      x x x( ) ( )- + - =12 5 12 0

Þ          ( ) ( )x x- + =12 5 0

peye x - =12 0 leLee x + =5 0

Þ  x = 12 leLee x = - 5 (DeceevÙe)

meceer (i) mes, y = - =12 7 5

\ ef$eYegpe keâe DeeOeej = 12 mesceer leLee TBÛeeF& = 5 mesceer

11. Skeâ mecekeâesCe ef$eYegpe keâe keâCe& 17 mesceer leLee DevÙe oes YegpeeDeeW keâe
Devlej 7 mesceer nw~ ef$eYegpe keâer oesveeW De%eele YegpeeDeeW keâer ceehe %eele
keâerefpeS~

nue ceevee mecekeâesCe ef$eYegpe keâer oes De%eele YegpeeSB x leLee y nQ~

ØeMveevegmeej, x y- = 7    Þ  y x= - 7 …(i)

leLee keâCe& = 17  Þ (keâCe&) = ( )17 2

Þ         x y2 2 289+ =

[Q (keâCe&)2 = DevÙe oes YegpeeDeeW kesâ JeieeX keâe Ùeesie]

Þ           x x2 27 289+ - =( )  [meceer (i) mes]

Þ           x x x2 2 49 14 289 0+ + - - =

Þ                      2 14 240 02x x- - =

Þ                 x x2 7 120 0- - =

Þ       x x2 15 8 120 0- - - =( )

Þ      x x x2 15 8 120 0- + - =

Þ           x x x( ) ( )- + - =15 8 15 0

Þ               ( ) ( )x x- + =15 8 0

peye  x - =15 0 leLee x + =8 0

Þ    x = 15 leLee x = - 8 (DeceevÙe)

\      y = - =15 7 8

Dele: ef$eYegpe keâer DevÙe oes YegpeeSB 15 leLee 8 nQ~

12. oes DebkeâeWs keâer mebKÙee kesâ DebkeâeW keâe iegCeveHeâue 18 nw~ peye mebKÙee ceW
mes 27 IešeÙee peelee nw, lees mebKÙee kesâ DebkeâeW kesâ mLeeve yeoue peeles
nQ~ mebKÙee %eele keâerefpeS~

nue ceevee mebKÙee kesâ oneF& keâe Debkeâ = x 

leLee FkeâeF& keâe Debkeâ = y

\ cetue mebKÙee = +10x y

ØeMveevegmeej,       xy = 18 …(i)

leLee 10 27 10x y y x+ - = +

Þ  10 27 10 0x y y x+ - - - =

Þ            9 9 27 0x y- - =

Þ   x y- - =3 0 [9 mes Yeeie osves hej]
Þ                   y x= - 3 

y keâe ceeve meceer (i) ceW jKeves hej,  x x( )- =3 18

Þ   x x2 3 18 0- - =

Þ       x x2 6 3 18 0- - - =( )

Þ         x x x2 6 3 18 0- + - =

Þ     x x x( ) ( )- + - =6 3 6 0

Þ   ( ) ( )x x- + =6 3 0

peye x - =6 0 leLee x + =3 0

Þ        x = 6 leLee x = - 3 (DeceevÙe)
peye x = 6, leye y = - =6 3 3

\ cetue mebKÙee = +60 3 = 63

13. Skeâ Jemleg keâes ̀  39 ceW yesÛeves hej JÙeehejer keâes Gleves ner ØeefleMele ueeYe 
neslee nw, efpelevee Gmekeâe ›eâÙe cetuÙe Lee~ Jemleg keâe ›eâÙe cetuÙe %eele
keâerefpeS~

nue ceevee Jemleg keâe ›eâÙe cetuÙe = x, ueeYe % = x

Deye, efJe›eâÙe cetuÙe = ›eâÙe cetuÙe ́ ( %)100

100

+ ueeYe  

Þ            39
100

100
=

+
x

x( )

Þ         3900 100 2= +x x  

Þ          x x2 100 3900 0+ - =  

Þ      x x2 130 30 3900 0+ - - =( )  

Þ       x x x2 130 30 3900 0+ - - =

Þ       x x x( ) ( )+ - + =130 30 130 0

Þ               ( ) ( )x x+ - =130 30 0

peye x + =130 0 leLee x - =30 0

Þ         x = - 130 (DeceevÙe) leLee x = 30 

Dele: Jemleg keâe ›eâÙe cetuÙe ̀  30 nw~

14. Skeâ JÙeefkeäle keâes keâesF& Jemleg  ̀96 ceW yesÛeves hej Gveles ner ØeefleMele
ueeYe neslee nw efpelevee Gme Jemleg keâe ›eâÙe cetuÙe nw~ Jemleg keâe ›eâÙe
cetuÙe %eele keâerefpeS~

nue ceevee Jemleg keâe ›eâÙe cetuÙe = ̀  x, leye ueeYe% = x

Deye, efJe›eâÙe cetuÙe = ›eâÙe cetuÙe ́   
(100 %) 

100

+ ueeYe

Þ 96 =
+

x
x( )100

100
 

Þ          9600 100 2= +x x

Þ         x x2 100 9600 0+ - =  

Þ     x x2 160 60 9600 0+ - - =( )  

Þ        x x x2 160 60 9600 0+ - - =

Þ      x x x( ) ( )+ - + =160 60 160 0 

Þ         ( ) ( )x x+ - =160 60 0  

peye, x + =160 0  leLee  x - =60 0

Þ     x = - 160    (DeceevÙe)

leLee    x = 60

Dele: Jemleg keâe ›eâÙe cetuÙe ` 60 nw~
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15. Skeâ mebKÙee leLee Gmekesâ Jeie&cetue keâe ÙeesieHeâue 132 nw~ Jen mebKÙee
%eele keâerefpeS~

nue ceevee mebKÙee x2 nw~

ØeMveevegmeej,    x x2 2 132+ =

Þ        x x2 132 0+ - =  

Þ       x x2 12 11 132 0+ - - =( )  

Þ         x x x2 12 11 132 0+ - - =

Þ       x x x( ) ( )+ - + =12 11 12 0

Þ           ( ) ( )x x- + =11 12 0

peye x - =11 0 leLee x + =12 0

Þ    x = 11 leLee x = - 12 (DeceevÙe)

\    mebKÙee = = =( ) ( )x 2 211 121

Dele: DeYeer<š mebKÙee 121 nw~

16. Skeâ DeeÙeleekeâej cewoeve keâer uecyeeF& Gmekeâer ÛeewÌ[eF& kesâ oesiegves mes 10

ceer keâce nw~ cewoeve keâe #es$eHeâue 1000 Jeie& ceer nw~ cewoeve keâer uecyeeF& 
leLee ÛeewÌ[eF& %eele keâerefpeS~

nue ceevee cewoeve keâer uecyeeF& = x ceer leLee ÛeewÌ[eF& = y ceer

ØeMveevegmeej,      x y= -2 10 …(i)

leLee cewoeve keâe #es$eHeâue = 1000

    xy = 1000 [Q #es$eHeâue = uecyeeF& ́  ÛeewÌ[eF&]

Þ      ( )2 10 1000y y- =      [meceer (i) mes]

Þ     2 10 1000 02y y- - =

Þ          y y2 5 500 0- - =  [2 mes Yeeie osves hej]

Þ      y y2 25 20 500 0- - - =( )

Þ       y y y2 25 20 500 0- + - =

Þ    y y y( ) ( )- + - =25 20 25 0

Þ         ( ) ( )y y- + =25 20 0

peye y - =25 0 leLee y + =20 0

Þ         y = 25 leLee y = - 20 (DeceevÙe)

peye    y = 25, leye x = -2 25 10( )

         = -50 10 = 40

Dele: cewoeve keâer uecyeeF& 40 ceer leLee ÛeewÌ[eF& 25 ceer nw~

17. oes DebkeâeW keâer Skeâ mebKÙee kesâ DebkeâeW keâe iegCeveHeâue 14 nw~ mebKÙee ceW
45 peesÌ[ves hej DebkeâeW kesâ mLeeve hejmhej yeoue peeles nQ~ mebKÙee %eele
keâerefpeS~

nue ceevee oneF& keâe Debkeâ = x 

leLee FkeâeF& keâe Debkeâ = y

\     cetue mebKÙee = +10x y

ØeMveevegmeej,   xy = 14 …(i)

leLee        10 45 10x y y x+ + = +

Þ 10 45 10 0x y y x+ + - - =

Þ          9 9 45 0x y- + =

Þ    x y- + =5 0 [9 mes Yeeie osves hej]

Þ          y x= + 5

y keâe ceeve meceer (i) ceW jKeves hej, 

                  x x( )+ =5 14

Þ             x x2 5 14 0+ - =

Þ     x x2 7 2 14 0+ - - =( )

Þ   x x x2 7 2 14 0+ - - =

Þ        x x x( ) ( )+ - + =7 2 7 0

Þ           ( ) ( )x x+ - =7 2 0

peye, x + =7 0 Þ x = - 7 (DeceevÙe)

leLee  x - =2 0  Þ   x = 2

peye x = 2, leye y = + =2 5 7

\ mebKÙee = + = + =10 2 7 20 7 27( )

18.  oes DebkeâeW keâer Skeâ mebKÙee kesâ DebkeâeW keâe iegCeveHeâue 18 nw~  peye
mebKÙee ceW mes 63 IešeÙee peelee nw, lees mebKÙee kesâ DebkeâeW kesâ mLeeve
yeoue peeles nQ~ mebKÙee %eele keâerefpeS~

nue ceevee  oneF& keâe Debkeâ = x 

leLee   FkeâeF& keâe Debkeâ = y 

\     cetue mebKÙee = +10x y

ØeMveevegmeej,  xy = 18 …(i)

leLee    10 63 10x y y x+ - = +

Þ   10 63 10 0x y y x+ - - - =

Þ       9 9 63 0x y- - =

Þ            x y- - =7 0 [9 mes Yeeie osves hej]

Þ     y x= - 7

y keâe ceeve meceer (i) ceW jKeves hej, 

 x x( )- =7 18

Þ          x x2 7 18 0- - =

Þ    x x2 9 2 18 0( )- - =

Þ    x x x2 9 2 18 0- + - =

Þ           x x x( ) ( )- + - =9 2 9 0

Þ         ( ) ( )x x- + =9 2 0

peye  x - =9 0 leLee x + =2 0

Þ       x = 9 leLee x = - 2 (DeceevÙe)

peye x = 9, leye y x= - 7 = -9 7 = 2

\     cetue mebKÙee = +10 9 2( )  = +90 2 = 92

efÉIeele meceerkeâjCe 49

r r r



 5 
meceeblej ßesefÌ{ÙeeB

ØeMveeJeueer 5.1

1. meceevlej ßesÌ{er 5 8 11 14, , ,  … kesâ ØeLece heo leLee meeJee&vlej %eele
keâerefpeS~ 

nue oer ieF& ßesÌ{er ceW, a a1 25 8= =,

ØeLece heo ( ) ,a1 5=

meeJee&vlej ( )d a a= - = - =2 1 8 5 3

2. meceevlej ßesÌ{er 3 2 3 3 3, , ,… keâe meeJee&vlej %eele keâerefpeS~

nue oer ieF& ßesÌ{er ceW, a a1 23 2 3= =,

meeJee&vlej ( )d a a= -2 1 = -2 3 3 = 3

3. peeBÛe keâerefpeS efkeâ Deveg›eâce 7 13 19 25, , , , … meceevlej ßesÌ{er ceWs nw
Ùee veneR~ Fmekeâe meeJee&vlej Yeer %eele keâerefpeS~

nue efoS ieS Deveg›eâce ceW,    

 a a a a1 2 3 47 13 19 25= = = =, , , , ...

Deye,   a a2 1 13 7 6- = - =

     a a3 2 19 13 6- = - =

     a a4 3 25 19 6- = - =  

Q   a a a a a a2 1 3 2 4 3- = - = -  = … = 6 [meeJee&vlej]

\ Ùen Deveg›eâce meceevlej ßesÌ{er nw~

4. efvecve ceW mes keâewve-mee Deveg›eâce meceevlej ßesÌ{er ceW nw? leke&â oerefpeS~

(i) 1 1 2 2 3 3, , , , , , …

(ii) 3 12 27 48, , , , ...

(iii) 0 3 0 33 0 333. , . , . , …

(iv) 4 4 2 4 2 2, , ,+ +  4 3 2+ , …

nue  (i) eqoS ieS Deveg›eâce ceW, 

       a a a a1 2 3 41 1 2 2= = = =, , , , …

Deye,       a a2 1 1 1 0- = - =

leLee    a a3 2 2 1 1- = - =

Q         a a a a2 1 3 2- ¹ -

\ Ùen Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

(ii) efoS ieS Deveg›eâce ceW, 

   a a a a1 2 3 43 12 27 48= = = =, , ,

Deye, a a2 1 12 3- = - = - =2 3 3 3

  a a3 2 27 12- = -

  = - =3 3 2 3 3

  leLee       a a4 3 48 27- = -  = - =4 3 3 3 3

Q            a a a a2 1 3 2- = -

  = - =a a4 3 … = 3  [meeJee&vlej]

Ùen Deveg›eâce meceevlej ßesÌ{er ceW nw~

(iii) efoS ieS Deveg›eâce ceW,

        a a a1 2 30 3 0 33 0 333= = =. , . , . ,...

Deye, a a2 1 0 33 0 3 0 30- = - =. . .

leLee  a a3 2 0 333 0 33 003- = - =. . .

Q        a a a a2 1 3 2- ¹ -

\ Ùen Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

(iv) efoS ieS Deveg›eâce ceW, a1 4= , a2 4 2= + , 

       a a3 44 2 2 4 3 2= + = +, , ...

Deye, a a2 1 4 2 4 2- = + - =

     a a3 2 4 2 2 4 2 2- = + - - =

leLee    a a4 3 4 3 2 4 2 2 2- = + - - =

Q         a a a a a a2 1 3 2 4 3- = - = - = … 

    = 2 (meeJee&vlej)

\  Ùen Deveg›eâce meceevlej ßesÌ{er ceW nww~

5. meceevlej ßesÌ{er 6 12 18, ,  … keâe meeJee&vlej leLee Deieues oes heo %eele 
keâerefpeS~

nue oer ieF& meceevlej ßesÌ{er ceW, 

         a a a1 2 36 12 18= = =, ,

meeJee&vlej   ( )d a a= - = - =2 1 12 6 6

Deye,    a a d4 3 18 6 24= + = + =

      a a d5 4 24 6 30= + = + =

Dele: meeJee&vlej 6 leLee Deieues oes heo 24 leLee 30 nQ~

6. Skeâ meceevlej ßesÌ{er kesâ ØeLece Ûeej heo %eele keâerefpeS efpemekeâe ØeLece
heo -2 leLee meeJee&vlej -2 nw~

nue ÙeneB, meceevlej ßesÌ{er keâe ØeLece heo ( )a1 2= -  leLee meeJee&vlej 

( )d = - 2

\  ØeLece Ûeej heo,     a1 2= -

   a a d2 1 2 2 4= + = - - = -

       a a d3 2 4 2 6= + = - - = -

leLee    a a d4 3 6 2 8= + = - - = -
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7. efvecve met$eeW Éeje heefjYeeef<ele mebKÙeeDeeW keâer metÛeer kesâ ØeLece Ûeej heo
%eele keâerefpeS~

(i) a nn
n= - -( )1 1 4 (ii) a nn = +2 3 

(iii) a n nn = +( )1 (iv) a
n

n
n =

+

2

2

(v) an
n= 2

nue (i) a nn
n= - -( )1 1 4 ceW n = 1 2 3 4, , ,  jKeves hej, 

 a1
1 1 4 01 1 1 1 1 1 1= - = - = ´ =-( ) ( ) ( )

a2
2 1 4 11 2 1 16 16= - = - = --( ) ( ) ( ) ( )

a3
3 1 4 21 3 1 81 81= - = - =-( ) ( ) ( )

a4
4 1 4 31 4 1 256 256= - = - = --( ) ( ) ( )

Dele: ØeLece Ûeej heo 1 16 81 256, , ,- -  nQ~

(ii) a nn = +2 3 ceW n = 1 2 3 4, , ,  jKeves hej,

a1 2 1 3 2 3 5= + = + =( )

a2 2 2 3 4 3 7= + = + =( )

a3 2 3 3 6 3 9= + = + =( )

a4 2 4 3 8 3 11= + = + =( )

Dele: ØeLece Ûeej heo 5 7 9 11, , ,  nQ~

(iii) a n nn = +( )1  ceW n = 1 2 3 4, , ,  jKeves hej,

a1 1 1 1 1 2 2= + = =( ) ( ) ( )

a2 2 2 1 2 3 6= + = =( ) ( ) ( )

a3 3 3 1 3 4 12= + = =( ) ( ) ( )

a4 4 4 1 4 5 20= + = =( ) ( ) ( )

Dele: ØeLece Ûeej heo 2 6 12 20, , ,  nQ~

(iv) a
n

n
n =

+

2

2
  ceW n = 1 2 3 4, , ,  jKeves hej,

a1

21

1 2

1

3
=

+
=

( )

a2

22

2 2

4

4
1=

+
= =

( )

a3

23

3 2

9

5
=

+
=

( )

a4

24

4 2

16

6

8

3
=

+
= =

( )

Dele:  ØeLece Ûeej heo 1

3
1

9

5

8

3
, , ,  nQ~

8. efmeæ keâerefpeS efkeâ a nn = -3 52  Éeje heefjYeeef<ele Deveg›eâce
meceevlej ßesÌ{er ceW veneR nw~ 

nue efoÙee ieÙee Deveg›eâce, a nn = -3 52

n = 1 jKeves hej, a1
23 1 5 3 5 2= - = - = -( )

n = 2 jKeves hej, a2
23 2 5 12 5 7= - = - =( )

n = 3 jKeves hej, a3
23 3 5= -( )  = - =27 5 22

Deye,     a a2 1 7 2 7 2 9- = - - = + =( )

leLee       a a3 2 22 7 15- = - =

Q          a a a a3 2 2 1- ¹ -

Dele: Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

9. efmeæ keâerefpeS efkeâ a nn = +2 12  Éeje heefjYeeef<ele Deveg›eâce
meceevlej ßesÌ{er ceW veneR nQ~

nue efoÙee ieÙee Deveg›eâce, a nn = +2 12

n = 1 jKeves hej, 

a1
22 1 1 2 1 3= + = + =( )

n = 2 jKeves hej, 

a2
22 2 1 8 1 9= + = + =( )

n = 3 jKeves hej, 

a3
22 3 1 18 1 19= + = + =( )

Q    a a a a2 1 3 2- ¹ -

Dele: Ùen Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

10. meceevlej ßesÌ{er a b a b a+ + + +, , ( )1 1  + +( )b 1 , … kesâ
Deieues leerve heo %eele keâerefpeS~

nue oer ieF& meceevlej ßesÌ{er ceW, 

a a b a a b1 2 1= + = + +, , 

       a a b3 1 1= + + +( ) ( )

meeJee&vlej,   d a a= -2 1

     = + + - -a b a b1  = 1

Deieues leerve heo,  a a d a b4 3 1 1 1= + = + + + +( ) ( )

     = + + +( ) ( )a b2 1

  a a d a b5 4 2 1 1= + = + + + +( ) ( )  

       = + + +( ) ( )a b2 2

      a a d6 5= +  = + + + +( ) ( )a b2 2 1

        = + + +( ) ( )a b3 2

Dele: Deieues leerve heo ( ) ( ), ( ) ( ),a b a b+ + + + + +2 1 2 2  

( ) ( )a b+ + +3 2  nQ~

12. efkeâmeer Deveg›eâce kesâ mebKÙeeDeeW keâer metÛeer efvecve met$eeWs Éeje heefjYeeef<ele
nes, lees peeBÛe keâerefpeS efkeâ keäÙee ßesCeer meceevlej ßesÌ{er nw? leke&â
oerefpeS~

(i) t nn = +5 6 (ii) t nn = -3 2

(iii) t nn = +2 12 (iv) t nn = +4 33

(v)  t nn = -9 11 2

nue (i) Deveg›eâce kesâ t nn = +5 6  ceW n = 1 2 3, , … jKeves hej, 

t1 5 6 1 5 6 11= + = + =( )

t2 5 6 2 5 12 17= + = + =( )
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t3 5 6 3 5 18 23= + = + =( )

Q    t t t t2 1 3 2- = -  = …= 6 (meeJee&vlej)

Dele: Deveg›eâce meceevlej ßesÌ{er nw~

(ii) Deveg›eâce kesâ t nn = -3 2 ceW n = 1 2 3, , … jKeves hej, 

t1 3 1 2 3 2 1= - = - =( )

t2 3 2 2 6 2= - = - =( ) 4

t3 3 3 2 9 2 7= - = - =( )

Q  t t t t2 1 3 2- = - =  …  = 3 (meeJee&vlej)

Dele: Deveg›eâce meceevlej ßesÌ{er ceW nw~

(iii) Deveg›eâce kesâ t nn = +2 12  ceWs n = 1, 2 3,  … jKeves hej,

    t1
22 1 1 2 1 3= + = + =( )

    t2
22 2 1 8 1 9= + = + =( )

       t3
32 2 1 16 1 17= + = + =( )

Q   t t t t2 1 3 2- ¹ -

Dele: Deveg›eâce meceevlej ßesÌ{er veneR nw~

(iv) Deveg›eâce kesâ t nn = +4 33  ceW n = 1 2 3, ,  …jKeves hej,

t1
34 1 3 4 3 7= + = + =( )

t2
34 2 3 32 3 35= + = + =( )

t3
34 3 3 108 3 111= + = + =( )

Q     t t t t2 1 3 2- ¹ -

Dele: Deveg›eâce meceevlej ßesÌ{er veneR nw~

(v) Deveg›eâce kesâ t nn = -9 11 2 ceW n = 1 2 3, , … jKeves hej,

t1
29 11 1 9 11 2= - = - = -( )

t2
29 11 2 9 44 35= - = - = -( )

t3
29 11 3 9 99 90= - = - = -( )

Q t t t t2 1 3 2- ¹ -

Dele: Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

12. efvecveefueefKele efmLeefle mes Øeehle Deveg›eâce meceevlej ßesÌ{er ceW nw Ùee veneR
peeBÛe keâerefpeS~ ‘‘ØelÙeskeâ Je<e& Keeles ceW Øeehle jeefMeÙeeW keâer metÛeer, peye 
100 4, % ØeefleJe<e& Ûe›eâJe=efæ yÙeepe keâer oj mes pecee efkeâÙee peelee
nw~’’

nue henues Je<e& Keeles ceW pecee = =100 1a

otmejs Je<e& Keeles ceW pecee = +
æ

è
ç

ö

ø
÷ =100 1

4

100
104

2

     = a2  Q A P
r

n

= +
æ

è
ç

ö

ø
÷

é

ë

ê
ê

ù

û

ú
ú

1
100

leermejs Je<e& Keeles ceW pecee  = +
æ

è
ç

ö

ø
÷ =104 1

4

100
108 16

1

.  = a3

Q a a a a2 1 3 2- ¹ -  

Dele: Deveg›eâce meceevlej ßesÌ{er ceW veneR nw~

ØeMveeJeueer 5.2

1. Ùeefo d n= - =4 7,  leLee an = 4 nes, lees a keâe ceeve %eele
keâerefpeS~

nue Q    a a n dn = + -( )1

Þ      4 7 1 4= + - -a ( ) ( )

Þ      4 24= -a

\      a = +4 24 = 28

2. meceevlej ßesÌ{er - -5
5

2
0

5

2
, , ,  … keâe 11 JeeB heo %eele keâerefpeS~

nue oer ieF& ßesÌ{er keâe ØeLece heo, 

a a1 5= - =,

meeJee&vlej (d) = -a a2 1  =
-

- -
5

2
5( )

      = -
+ =

5

2
5

5

2

11JeeB heo, a11 = + -a d1 11 1( )       [Q a a n dn = + -( )1 ]

     = - + ´5 10
5

2

      = - +5 25  = 20

Dele: meceevlej ßesÌ{er keâe 11JeeB heo 20 nw~

3. efkeâmeer meceevlej ßesÌ{er keâe ØeLece heo 5,  meeJee&vlej 3 leLee Deefvlece
heo 80 nes, lees heoeW keâer mebKÙee %eele keâerefpeS~

nue efoÙee nw, a d= =5 3, , l = 80

ceevee heoeW keâer mebKÙee n nw~

Q Deefvlece heo,    l a n d= + -( )1

Þ     80 5 1 3= + -( )n

Þ       80 5 3 3= + -n   

Þ          80 2 3= + n

Þ         3 80 2n = -   Þ  3 78n =

Þ           n =
78

3
  = 26

Dele: heoeW keâer mebKÙee 26 nw~

4. peeBÛe keâerefpeS efkeâ 0 meceevlej ßesÌ{er 31 28 25, , , … keâe Skeâ heo nw~

nue oer ieF& ßesÌ{er ceW,

a d= = -31 28 31,  = - 3

ceevee ßesCeer keâe nJeeB heo MetvÙe nw~

\                an = 0

Þ        a n d+ - =( )1 0 [Q a a n dn = + -( )1 ]

Þ   31 1 3 0+ - - =( ) ( )n

Þ            31 3 3 0- + =n

Þ    - + =3 34 0n

52 ieefCele–10 (ieeF[)



Þ   - = -3 34n

Þ         n =
34

3
 = 11

1

3

Q n keâe ceeve hetCeeËkeâ veneR nQ

Dele: 0 (MetvÙe) ßesÌ{er keâe heo veneR nw~

5. Ùeefo meceevlej ßesÌ{er 25 50 75 100, , , , … keâe p JeeB heo x = 1000

nw, lees p keâe ceeve %eele keâerefpeS~

nue oer ieF& ßesÌ{er ceW,

  a d= = - =25 50 25 25,

a xp = = 1000

met$e a a n dn = + -( )1  mes,

      a x a p dp = = + -( )1

Þ          1000 25 1 25= + -( ) ( )p

Þ          1000 25 1 25- = -( ) ( )p

Þ        
975

25
1= -p    Þ   39 1= -p

Þ        p = +39 1 = 40

6. Ùeefo Skeâ meceevlej ßesÌ{er keâe 11JeeB heo 80 leLee 16JeeB heo 110 nw,
lees 31JeeB heo %eele keâerefpeS~

nue ceevee ßesCeer keâe ØeLece heo = a 

leLee    meeJee&vlej = d

efoÙee nw,           a a11 1680 110= =,

Deye,   a a n dn = + -( )1  mes, 

                a a d11 11 1= + -( )

Þ                  80 10= +a d        …(i)

leLee       a a d16 16 1= + -( )

Þ               110 15= +a d      …(ii)

meceer (i) ceW mes  meceer (ii) keâes Ieševes hej,

       - = -30 5d

Þ                   d =
-

-

30

5
 = 6

d keâe ceeve meceer (i) ceW jKeves hej, 

  80 10 6= +a ( )  

 Þ      a = -80 60  = 20

Deye,    a a d31 31 1= + -( ) [ ( )a a n dn = + - 1  mes]

       = +20 30 6( ) = +20 180 = 200

Dele: 31JeeB heo 200 nw~

7. meceevlej ßesÌ{er 3 8 13 18, , , ,… keâe keâewve-mee heo Fmekesâ 31JeW heo
mes 130 pÙeeoe nw?

nue oer ieF& ßesCeer ceW, a d= = -3 8 3,  = 5

\      a a d31 31 1= + -( )   

[ ( )a a n dn = + - 1  mes]

       = +3 30 5( ) = +3 150 = 153

ceevee n JeeB heo 31 JeW heo mes 130 DeefOekeâ nw~

\      a an = +31 130

Þ      a n d+ - = +( )1 153 130 [a31 keâe ceeve jKeves hej]

Þ    3 1 5 283+ - =( ) ( )n

Þ          3 5 5 283+ - =n

Þ                  5 2 283n - =

Þ             5 283 2n = +

Þ     5 285n =

Þ           n =
285

5
 = 57

Dele: DeYeer<š heo 57JeeB nw~

8. meceevlej ßesÌ{er 17 14 11 40, , , ( )¼ -  keâe Devle mes 6JeeB heo %eele
keâerefpeS~

nue oer ieF& ßesCeber ceW, a d= = - = -17 14 17 3, , l n= - =40 6,

Q  Devle mes nJeeB heo = - -l n d( )1

\  Devle mes 6JeeB heo = - - - -40 6 1 3( ) ( )

     = - +40 15  = - 25

Dele: DeYeer<š heo -25 nw~

9. Skeâ meceevlej ßesÌ{er ceW, a d= =10 5,  leLee n = 100 nes, lees a100

keâe ceeve %eele keâerefpeS leLee meceevlej ßesÌ{er ceW Devle mes 50 JeeB heo
Yeer %eele keâerefpeS~

nue efoÙee nw,  a d n= = =10 5 100, ,

Q         a a n dn = + -( )1

\      a100 10 100 1 5= + -( ) ( )

              = +10 99 5( ) ( ) = +10 495

         = =505 l [Deefvlece heo]

 Q  Devle mes nJeeB heo = - -l n d( )1

\ Devle mes 50JeeB heo = - -505 50 1( ) ( )5

      = -505 49 5( ) ( )

       = -505 245

       = 260

Dele: a100 505=  leLee Devle mes 50JeeB heo 260 nw~

10. Skeâ HegâueJeejer keâer, henueer hebefkeäle ceW 43, otmejer hebefkeäle ceW 41,
leermejer hebefkeäle ceW 39 FlÙeeefo iegueeye kesâ heewOes nQ~ Ùeefo HegâueJeejer keâer
DeeefKejer hebefkeäle ceW 11 iegueeye kesâ heewOes nQ, lees HegâueJeejer ceW hebefkeäleÙeeW
keâer kegâue mebKÙee %eele keâerefpeS~

nue ØeMveevegmeej, heewOeeW keâer mebKÙee keâer ßesCeer 43,41, 39,…, 11 nQ~

a d l= = - = - =43 41 43 2 11, ,

ceevee hebefkeäleÙeeW keâer mebKÙee = n   [heoeW keâer mebKÙee]

Q              l a n d= + -( )1

\ 11 43 1 2= + - -( ) ( )n
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Þ          11 43 2 2= - +n

Þ     11 45 2= - n

Þ     2 45 11n = -

Þ     2 34n =

Þ        n =
34

2
 = 17

Dele: hebefkeäleÙeeW keâer mebKÙee 17 nw~

11. Skeâ JÙeefkeäle $e+Ce keâe Yegieleeve `100 keâer ØeLece efkeâmle mes Meg™
keâjlee nw~ Ùeefo Jen ØelÙeskeâ efkeâmle ceW `5 Øeefleceen yeÌ{elee nw, lees
30JeeR efkeâmle keâer jeefMe keäÙee nesieer?

nue efoÙee nw, ØeLece efkeâmle = 100 

Ùee ØeLece heo,    a = 100 

meeJee&vlej,  d = 5, n = 30   [efkeâmle keâer mebKÙee] 

Q             a a n dn = + -( )1

\    a30 100 30 1 5= + -( )

     = + ´100 29 5

             = +100 145 = 245

Dele: 30JeeR efkeâmle ̀  245 nw~

12. 10 leLee 300 kesâ yeerÛe Ssmeer efkeâleveer mebKÙeeSB neWieer, efpevekeâeW 4 mes
Yeeie osves hej Mes<eHeâue 3 DeeS?

nue 10 leLee 300 kesâ yeerÛe keâer Ssmeer mebKÙeeDeeW keâer ßesCeer, efpevekeâes 4 mes
Yeeie osves hej Mes<eHeâue 3 DeeS, 11 15 19 23, , , , …, 299 nesieer~

ÙeneB,  a d l= = =11 4 299, ,

ceevee heoeW keâer mebKÙee n nw~

Q         l a n d= + -( )1

Þ      299 11 1 4= + -( )n

Þ               299 11 4 4= + -n

Þ                299 7 4= + n

Þ                 4 299 7n = -

Þ                  4 292n =

Þ         n =
292

4
  = 73

Dele: DeYeer<š mebKÙeeSB 73 neWieer~

13. Ùeefo 5000 keâer jeefMe keâes 8% Jeeef<e&keâ yÙeepe keâer oj mes efveJesMe
efkeâÙee peelee nw, lees ØelÙeskeâ Je<e& kesâ Devle ceW yÙeepe keâer ieCevee
keâerefpeS~ keäÙee ØelÙeskeâ Je<e& kesâ Devle ceW Øeehle yÙeepe meceevlej ßesÌ{er ceW 
nw? 30 Je<e& kesâ Devle ceW Øeehle yÙeepe Yeer %eele keâerefpeS~

nue henues Je<e& kesâ Devle ceW yÙeepe 

      =
´ ´cetueOeve oj meceÙe   

100

  =
´ ´5000 8 1

100
 = `400

ØelÙeskeâ Je<e& kesâ Devle ceW yÙeepe ̀ 400 ner Øeehle nesiee~

2 Je<e& kesâ yeeo yÙeepe = ´ ´
=

5000 8 2

100
800`

Fme Øekeâej Øeehle yÙeepe keâer ßeCeer 400 800 1200, , , … nesieer pees
meceevlej ßesÌ{er ceW nQ~

Deye,  a d n= = =400 400 30, ,

Q  a a n dn = + -( )1   

    = + -400 30 1 400( )

    = + ´400 29 400

           = +400 11600

           = `12000    

Dele: DeYeer<š yÙeepe ̀ 12000 nw~

14. Skeâ šwkeämeer keâe efkeâjeÙee ØeLece efkeâueesceeršj efueS `15 nw Deewj ØeLece
efkeâueesceeršj kesâ yeeo Deefleefjkeäle efkeâjeÙee `8 nw~ ØelÙeskeâ efkeâueesceeršj
kesâ yeeo kegâue efkeâjeÙee 15 8 8 8, , , , … meceevlej ßesÌ{er ceW veneR nw~
keäÙee keâLeve melÙe nw? keâejCe oerefpeS~

nue efoÙee nw, ØeLece efkeâueesceeršj keâe efkeâjeÙee = `15

ØeLece efkeâueesceeršj kesâ yeeo Deefleefjkeäle efkeâjeÙee = `8

efkeâjeS keâer ßesCeer 15 23 31 39, , , , …

pees oer ieF& ßesCeer 15 8 8 8, , , , … kesâ yejeyej veneR nw

Fme Øekeâej efoÙee ieÙee keâLeve DemelÙe nw~

Fmekeâe keâejCe Ùen nw efkeâ ØelÙeskeâ efkeâueesceeršj kesâ yeeo Deefleefjkeäle efkeâjeÙee 
yeÌ{lee peeSiee efpememes meceevlej ßesCeer Øeehle nesieer, peyeefkeâ oer ieF& ßesÌ{er
Skeâ efmLej ßesCeer nw~

ØeMveeJeueer 5.3

1. meceevlej ßesÌ{er 50 46 42, , , … kesâ 10 heoeW keâe ÙeesieHeâue %eele
keâerefpeS~

nue efoÙee nw, a d= = - = -50 46 50 4, , n = 10

n heoeW keâe ÙeesieHeâue, 

S
n

a n dn = + -
2

2 1[ ( ) ]

Þ      S10

10

2
2 50 10 1 4= + - -[ ( ) ( ) ( )]

        = -5 100 36[ ] = ´5 64 = 320

Dele: DeYeer<š ÙeesieHeâue 320 nw~

2. meceevlej ßesÌ{er 2 4 6, , , … 200 kesâ 100 heoeW keâe ÙeesieHeâue %eele
keâerefpeS~

nue oer ieF& meceevlej ßesÌ{er ceW,

a d= = - =2 4 2 2, , l n= =200 100,

Q       S
n

a ln = +
2

[ ]

Þ   S100

100

2
2 200= +[ ] = ´50 202 = 10100

Dele: DeYeer<š ÙeesieHeâue 10100 nw~
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3. efkeâmeer meceevlej ßesÌ{er efpemekeâe nJeeB heo 1 4- n nw Gmekesâ ØeLece 25

heoeW keâe Ùeesieheâue %eele keâerefpeS~

nue efoÙee nw,  a nn = -1 4

n = 1 jKeves hej, 

a1 1 4 1 1 4 3= - = - = -( )

n = 2 jKeves hej, 

  a2 1 4 2 1 8 7= - = - = -( )

\ ØeLece heo, a = - 3, 

meeJee&vlej   ( )d a a= - = - + = -2 1 7 3 4

      n = 25

Deye, S n
a n dn = + -

2
2 1[ ( ) ] mes, 

Þ  S25

25

2
2 3 25 1 4= - + - -[ ( ) ( ) ( )]

     = - -
25

2
6 96[ ]

        = ´ -
25

2
102( )  = ´ -25 51( )

     = - 1275 

4. efkeâmeer meceevlej ßesÌ{er kesâ ØeLece 6 heoeW keâe ÙeesieHeâue 36 leLee ØeLece
16 heoeW keâe ÙeesieHeâue 256 nw, lees meceevlej ßesÌ{er kesâ ØeLece 10 heoeW
keâe ÙeesieHeâue %eele keâerefpeS~

nue efoÙee nw,  S6 36=  leLee S16 256=

ceevee ØeLece heo a leLee meeJee&vlej d nw~

Deye, S n
a n dn = + -

2
2 1[ ( ) ] mes, 

       S a d6

6

2
2 6 1= + -[ ( ) ]

Þ     36 3 2 5= +[ ]a d      [Q S6 36= ]

Þ     12 2 5= +a d

Þ    2 5 12a d+ =     …(i)

hegve:   S a d16

16

2
2 16 1= + -[ ( ) ]

Þ           256 8 2 15= +[ ]a d    [ ]QS16 256=

Þ             32 2 15= +a d

Þ       2 15 32a d+ =        … (ii) 

meceer (i) ceW mes meceer (ii) keâes Ieševes hej, 

       - = -10 20d

Þ    d =
-

-

20

10
 = 2

d keâe ceeve meceer (i) ceW jKeves hej, 

  2 5 2 12a + =( )

Þ 2 10 12a + =   Þ   2 12 10a = -

Þ 2 2a =    Þ   a =
2

2
 = 1

hegve: S n
a n dn = + -

2
2 1[ ( ) ] mes, 

S10

10

2
2 1 10 1 2= + -[ ( ) ( ) ( )]

     = +5 2 18[ ] = ´5 20  = 100

5. meceevlej ßesÌ{er 64 60 56, , , … kesâ Gve heoeW keâer mebKÙee %eele keâerefpeS 
efpevekeâe Ùeesie 544 nw

nue oer ieF& ßesCeer ceW, a d= = - = -64 60 64 4,

ceevee heoeW keâer mebKÙee n nw~

\  Sn = 544 Ùee n a n d
2

2 1 544[ ( ) ]+ - =  

QS
n

a n dn = + -
é

ë
ê

ù

û
ú2

2 1[ ( )  

Þ       
n

n
2

2 64 1 4 544[ ( ) ( ) ( )]+ - - =

Þ            
n

n
2

128 4 4 544[ ]- + =

Þ                  
n

n
2

132 4 544[ ]- =

Þ                    
4

2
33 544

n
n[ ]- =

Þ                    n n( )33 272- =

Þ             33 2722n n- =

Þ             n n2 33 272 0- + =

Þ          n n2 16 17 272 0- + + =( )

Þ          n n n2 16 17 272 0- - + =

Þ        n n n( ) ( )- - - =16 17 16 0

Þ            ( ) ( )n n- - =16 17 0

peye   n - =16 0  leLee   n - =17 0

Þ      n = 16   leLee   n = 17

Dele: heoeW keâer mebKÙee 16 17,  nw~

6. efkeâmeer meceevlej ßesÌ{er kesâ n heoeW keâe Ùeesie S n nn = +( )4 1  nw, lees
meceevlej ßesÌ{er keâe nJeeB heo %eele keâerefpeS leLee meceevlej ßesÌ{er Yeer
%eele keâerefpeS~

nue efoÙee nw,  S n nn = +( )4 1

n = 1 jKeves hej, S1 1 4 1 1= ´ +( ) = 5

DeLee&led  a a1 5= =( )

n = 2 jKeves hej,

S2 2 4 2 1= ´ +( ) = 18

Q S a a2 1 2= +

Þ       18 5 2= + a    Þ   a2 18 5= -
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\   d a a= -2 1Þ d = -13 5 = 8 

Deye,  a a n dn = + -( )1  mes, 

Þ   a nn = + -5 1( ) 8

           = + -5 8 8n  = -8 3n

Dele: meceevlej ßesÌ{er a a d a d, ,+ + 2 , … DeLee&led 5 13 21, , , … nw~

7. efkeâmeer meceevlej ßesÌ{er kesâ nheoeW keâe ÙeesieHeâueve S n nn = +2 52  nw, 
lees meceevlej ßesÌ{er keâe nJeeB heo %eele keâerefpeS

nue efoÙee nw, S n nn = +2 52

n = 1 jKeves hej, 

 S1
22 1 5 1 2 5 7= + = + =( ) ( )

DeLee&led    a1 7=  ( )= a

n = 2 jKeves hej,

   S2
22 2 5 2 8 10 18= + = + =( ) ( )

Q    S a a2 1 2= +

Þ      18 7 2= + a  Þ a2 18 7= -  = 11

Q        d a a= -2 1 Þ  d = - =11 7 4

Deye,  a a n dn = + -( )1  mes, 

    a nn = + -7 1 4( )

Þ       a nn = + -7 4 4  = +4 3n

8. efkeâmeer meceevlej ßesÌ{er kesâ ØeLece 21 heoeW keâe ÙeesieHeâue %eele keâerefpeS
efpemekeâe otmeje heo 8 leLee ÛeewLee heo 4 nes~

nue efoÙee nw, a a2 48 4= =,

ceevee ßesCeer keâe ØeLece heo a leLee meeJee&vlej d nw~

Q a a n dn = + -( )1  

Þ a a d2 8 2 1= = + -( )  

Þ   8 = +a d

Þ    a d+ = 8           …(i)

hegve:   a a d4 4 4 1= = + -( )

Þ                4 3= +a d

Þ     a d+ =3 4  …(ii)

meceer (i) ceW mes meceer (ii) keâes Ieševes hej, 

- =2 4d   

      d =
-

4

2
 = - 2

d keâe ceeve meceer (i) ceW jKeves hej, 

    a - =2 8   Þ    a = +8 2 = 10

Deye,  S n
a n dn = + -

2
2 1[ ( ) ] mes,

 S21

21

2
20 21 1 2= + - -[ ( ) ( )]

        = -
21

2
20 40[ ] = ´ -

21

2
20( ) = - 210

9. Skeâ meceevlej ßesÌ{er kesâ ØeLece 17 heoeW keâe ÙeesieHeâue %eele keâerefpeS
efpemekeâe ÛeewLee leLee 9JeeB heo ›eâceMe: -15 Deewj -30 nes~

nue efoÙee nw, a a4 915 30= - = -,

ceevee ØeLece heo a leLee meeJee&vlej d nw~

Q   a a n dn = + -( )1

Þ   a a d4 15 4 1= - = + -( )

Þ          - = +15 3a d

Þ      a d+ = -3 15       …(i)

leLee             a a d9 30 9 1= - = + -( )   [Q

a a n dn = + -( )1 ]

Þ           - = +30 8a d

Þ       a d+ = -8 30      …(ii) 

meceer (i) ceW mes meceer (ii) keâes Ieševes hej, 

- =5 15d   Þ   d =
-

= -
15

5
3 

d keâe ceeve meceer (i) ceW jKeves hej,

      a + - = -3 3 15( )  

Þ      a = - +15 9  = - 6

Deye, S
n

a n dn = + -
2

2 1[ ( ) ] mes, 

 S17

17

2
2 6 17 1 3= - + - -[ ( ) ( ) ( )] [ ]Q n = 17

  = - -
17

2
12 48[ ] = ´ -

17

2
60( ) 

     = ´ -17 30( ) = - 510

10. efkeâmeer meceevlej ßesÌ{er kesâ ØeLece p heoeW keâe ÙeesieHeâue q leLee ØeLece q
keâe ÙeesieHeâue p nes, lees Gme meceevlej ßesÌ{er kesâ ØeLece p q+  heoeW keâe 
ÙeesieHeâue %eele keâerefpeS~

nue ceevee meceevlej ßesÌ{er keâe ØeLece heo a leLee meeJee&vlej d nw~

Q    S
n

a n dn = + -
2

2 1[ ( ) ]

\   S q
p

a p dp = = + -
2

2 1[ ( ) ]

Þ   
2

2 1
q

p
a p d= + -( )         …(i)

leLee    S p
q

a q dq = = + -
2

2 1[ ( ) ]

Þ     
2

2 1
p

q
a q= + -( ) d     …(ii)

meceer (i) ceW mes meceer (ii) keâes Ieševes hej, 

        2 2
1 1

q

p

p

q
p q d- = - - +( )

Þ              
2 2 2( )

( )
q p

pq
p q d

-
= -
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Þ   
2( ) ( )

( )
q p q p

pq
q p d

+ -
= - -

Þ    d
p q

pq
=

- +2( )

d keâe ceeve meceer (i) ceW jKeves hej, 

   2 2 1
2q

p
a p

p q

pq
= + - ´

- +
( )

( )

Þ      
2

2 2
1q

p
a

p p q

pq
= -

- +( ) ( )

Þ        a
q

p

p p q

pq
= +

- +( ) ( )1

[2 mes Yeeie osves hej]

Þ        a
q p pq p q

pq
=

+ + - -2 2

Þ        a
p q pq p q

pq
=

+ + - -2 2

Deye, S
p q

p q+ =
+

2

 2 2 2( )p q pq p q

pq

+ + - -é

ë
ê + + - ´

- + ù

û
ú( )

( )
p q

p q

pq
1

2

=
+

´
( )p q

2
2 

   p q pq p q p q pq p q

pq

2 2 2 2 2+ + - - - - - + +é

ë
ê

ù

û
ú

= +
-é

ë
ê

ù

û
ú( )p q

pq

pq
 = - +( )p q

Dele: S p qp q+ = - +( ) nw~

11. Ùeefo leerve mebKÙeeSB, peesefkeâ meceevlej ßesÌ{er ceW nQ~ Gvekeâe ÙeesieHeâue
leLee iegCeveHeâue ›eâceMe: -3 leLee 8 nw, lees mebKÙeeSB %eele keâerefpeS~

nue ceevee mebKÙeeSB a d a a d- +, ,  nQ~

ØeLece ØeefleyevOe mes, 

a d a a d- + + + = - 3

 Þ 3 3a = -     Þ   a =
-3

3
 = - 1

efÉleerÙe ØeefleyevOe mes,

( ) ( ) ( )a d a a d- + = 8

Þ a a d( )2 2 8- =    Þ   ( ) [ ]- - =1 1 82d

Þ         1 82- = -d   Þ     d2 1 8= +

Þ                d2 9=     Þ      d = ± 3

DeLee&led d = 3  Ùee -3

\ mebKÙeeSB = - +a d a a d, ,

= - - - - +1 3 1 1 3, ,  Ùee - + - - -1 3 1 1 3, ,

    = - -4 1 2, ,  Ùee 2 1 4, ,- -  

Dele: mebKÙeeSB - -4 1 2, ,  Ùee  2 1 4, ,- -  neWieer~

12. 228 uešd"eW keâes {sjeW kesâ ™he ceW Fme Øekeâej jKee peelee nw efkeâ meyemes
veerÛes Jeeueer hebefkeäle ceW 30 uešd"s Gmemes Deieueer hebefkeäle ceW 28 uešd"s,
Gmemes Deieueer hebefkeäle ceW 26 FlÙeeefo, Ùes uešd"s efkeâleveer hebefkeäle ceW jKes
ieS nQ leLee meyemes Thejer hebefkeäle ceW efkeâleves uešd"s nQ?

nue ØeMveevegmeej, veerÛes mes Thej keâer Deesj hebefkeäleÙeeW ceW jKes peeves Jeeues uešd"eW
keâer ßesÌ{er efvecve nw 

30 28 26, ,  , …

ØeLece heo ( ) ,a = 30

meeJee&vlej ( )d = - = -28 30 2

ceevee meyemes Thejer hebefkeäle ceW uešd"eW keâer mebKÙee x nw leLee hebefkeäleÙeeW keâer
mebKÙee n nw, DeLee&led Deefvlece heo l x=

Deye,      S n
a n dn = + -

2
2 1[ ( ) ] mes,

      228
2

60 1 2= + - -
n

n[ ( ) ( )]

[Q Sn = =228 kegâue uešd"eW keâer mebKÙee]

Þ 228
2

60 2 2= - +
n

n[ ]

Þ 228
2

62 2= -
n

n[ ]

Þ 228
2

2 31= ´ -
n

n( )

Þ 228 31= -n n( ) Þ  228 31 2= -n n

Þ       n n2 31 228 0- + =

Þ   n n2 12 19 228 0- + + =( )

Þ       n n n2 12 19 228 0- - + =

Þ     n n n( ) ( )- - - =12 19 12 0

Þ       ( ) ( )n n- - =12 19 0

peye n - =12 0  leLee  n - =19 0

Þ        n = 12  leLee  n = 19

Ùeefo     n = 12, leye

Deefvlece heo ( ) ( )l x a n d= = + - 1

Þ  x = + - -30 12 1 2( ) ( )

      = -30 22 = 8 

leLee Ùeefo n = 19, leye

    x = + - -30 19 1 2( ) ( )

     = -30 36 = - 6

[DeceevÙe nw, keäÙeeWefkeâ uešd"eW keâer mebKÙee $e+Ceelcekeâ veneR nesieer]

Dele: Thejer hebefkeäle ceW uešd"eW keâer mebKÙee 8 nw~

r r r
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 6 
ef$eYegpe

ØeMveeJeueer 6.1

1. Ùeefo D DABC DFE~ , Ð = ° Ð = °A C30 50, , AB = 5

mesceer, AC = 8 mesceer Deewj DF .= 7 5 mesceer, leye DE Deewj ÐF kesâ 
ceeve %eele keâerefpeS~

nue efoÙee nw, DABC ceW, Ð = ° Ð = °A C30 50, , AB = 5 mesceer, 

AC = 8 mesceer Deewj DF  .= 7 5 mesceer

  

Q ABC DFE~                     

\  
AB

DF

AC

DE

BC

FE
= =      

[Q mece™he ef$eYegpeeW keâer mebiele YegpeeSB meceevegheeleer nesleer nQ]

Þ  
5

7 5

8

. DE

BC

FE
= =    

I Deewj II Devegheele mes,
5

7 5

8

. DE
=                    

Þ DE
  .

=
´8 7 5

5
            

Þ           DE = 12 mesceer

DABC ceW,        Ð = ° - ° + °B 180 30 50( )

        = °100         

\ DDFE ceW,    Ð = °F 100

2. DPQR Deewj DMST ceW, Ð = °P 55 , Ð = °Q 25 , Ð = °M 100

Deewj Ð = °S 25  nw~ keäÙee D DQPR TSM~  nw? keäÙeeW?

nue efoÙee nw, DPQR Deewj DMST ceW, Ð = °P 55 , Ð = °Q 25 , 

Ð = °M 100  Deewj Ð = °S 25
 

 

DPQR ceW,    Ð = ° - ° + °R 180 55 25( )

= ° - °180 80  = °100

leLee DMST ceW,
    Ð = ° - ° + °T 180 100 25( )

     = ° - °180 125 = °55                   

Q DPQR leLee DMST ceW oes mebiele keâesCe meceeve veneR nw~

Dele: DPQR Deewj DMST mece™he veneR nw~

3. De%eele ÛejeW kesâ ceeve %eele keâerefpeS, Ùeefo DABC leLee DPQR

mece™he nQ~

nue Q D DABC PQR~

\    
AB

PQ

BC

QR

AC

PR
= =      

Þ          
x

.
  

.
 

y4 8

2

6 4

4
= =           

I Deewj II Devegheele mes,

   
x

.
  

.4 8

2

6 4
=    

Þ         x
  .

.
=

´2 4 8

6 4
  Þ  x  .= 1 5

II Deewj III Devegheele mes,

       
2

6 4

4

.
 

y
=    Þ y

 .
=

´4 6 4

2
 

Þ       y  .= 12 8 

Dele: x  .= 1 5 leLee y .= 12 8 nw~

4. oer ieF& Deeke=âefle ceW, D DOAB OCD~ , Ùeefo AB = 8 mesceer, 
BO .= 6 4 mesceer, OC  .= 3 5 mesceer leLee CD  = 5 mesceer, leye OA

Deewj DO kesâ ceeve %eele keâerefpeS~

[ 58 ]

A

B C

50º

30º

D

F E

5 8 7.5

A

CB

x 4

2

P

y

RQ

4.8

6.4

P

Q R

25º

55º

M

S T

25º

100º

B

A

C

D

O6.4 mesceer
3.5 mesceer

5 mesceer

8 mesceer



nue oer ieF& Deeke=âefle ceW, D DOAB OCD~

\
AB

DC

BO

DO

AO

CO
= =     

Þ    
8

5

6 4

3 5
= =

.

DO

AO

.

I Deewj II Devegheele mes,
8

5

6 4
=

.

DO
              

Þ     DO  
.   

=
´6 4 5

8
            

Þ       DO = 4 mesceer     

I Deewj III Devegheele mes,
8

5 3 5
=

AO

.
 Þ AO

.
=

´8 3 5

5
           

Þ         AO .= 5 6 mesceer   

5. oer ieF& Deeke=âefle ceW, Ùeefo DE BC|| , leye x keâe ceeve %eele keâerefpeS~

nue Lesume ØecesÙe mes,    
AD

DB

AE

EC
=

Þ    
6

3

9
=

x
 Þ x =

´3 9

6
             

Þ                    x .= 4 5 mesceer

6. oer ieF& Deeke=âefle ceW, Ùeefo D DADB ADC~ , leye p keâe ceeve %eele
keâerefpeS~

nue Q    D DADB ADC~  

\          
AB

AC

BD

CD

AD

AD
= =

Þ    
18

2p

p
=    Þ  p2 36=   Þ  p = 6

7. DABC ceW, P Deewj Q AB,  Deewj AC hej efmLele efyevog nQ, peyeefkeâ 
PQ BC|| ~ Ùeefo AP = 4 mesceer, AQ = 3 mesceer leLee PB = 2

mesceer, leye AC keâe ceeve %eele keâerefpeS~

nue ØeMveevegmeej,
PQ BC||

Lesume ØecesÙe mes,

  
AP

PB

AQ

QC
=    Þ   

4

2

3
=

QC

Þ      QC =
´3 2

4

Þ      QC = =
3

2
1 5.  mesceer

leye,         AC AQ QC= +

         = +3 1 5 .  =  .4 5 mesceer

8. oer ieF& Deeke=âefle ceW, Ùeefo AD

DB
=

3

5
 Deewj AC  .= 4 8 mesceer, leye AE

keâe ceeve %eele keâerefpeS~

nue Lesume ØecesÙe mes,

  
AD

DB

AE

EC
=

Þ            
3

5
=

-

AE

AC AE

Þ  3 3 5AC AE AE- =                 

Þ      3 5 3AC AE AE= +

Þ  3 4 8 8  .   AE´ =     

Þ    AE
  .

=
´3 4 8

8
  

Þ     AE  .= 1 8 mesceer

9. oer ieF& Deeke=âefle ceW, DE BC||  Ùeefo AD x= , 

DB x AE x= - = +2 2,  leLee EC x= - 1, leye x keâe ceeve
%eele keâerefpeS~

nue oer ieF& Deeke=âefle ceW, DE BC||

Lesume ØecesÙe mes,

   
AD

DB

AE

EC
=  
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B C

ED

A

A

P Q

B C

4 3

2

B
D

C

A

18 p

p 2

3 mesceer
B

C

A

D

E

x

6 mesceer
9 mesceer

A B
D

E

C

x– 2

x+2

x

x –1



Þ  
x

x

x

x-
=

+

-2

2

1

Þ x x x2 2 4- = -

Þ        - = -x 4 Þ x = 4

10. oer ieF& Deeke=âefle ceW, DE BC||  nw, lees x keâe ceeve %eele keâerefpeS~

nue oer ieF& Deeke=âefle ceW, DE BC||

Lesume ØecesÙe mes,   AD

DB

AE

EC
=

Þ    
x

x

x

x

+

-
=

+1

1

3

Þ          x x x x x2 2 3 3+ = + - -

Þ          x x= -2 3

Þ    2 3x x- =  Þ x = 3

11. DABC ceW, DE BC||  (osKeW Deeke=âefle) nw, lees x keâe ceeve %eele
keâerefpeS~

nue Q DE BC||

\ Lesume ØecesÙe mes,  AD

DB

AE

EC
=

Þ     
x

x

x

x+
=

+

+1

3

5

Þ          x x x x x2 25 3 3+ = + + +

Þ         5 4 3x x= +

Þ   5 4 3x x- =               

Þ       x = 3

12. DABC leLee DAMP ›eâceMe: B Deewj M hej oes mecekeâesCe ef$eYegpe
nQ, leye efmeæ keâerefpeS~

CA MP PA BC´ = ´

nue DABC leLee DAMP mecekeâesCe ef$eYegpe nw pees ›eâceMe: B Deewj M hej
mecekeâesCe yeveeles nQ leLee ÐA oesveeW ef$eYegpe ceW meceeve nw~
\   D DABC AMP~

leye,                     
PA

CA

MP

BC

MA

BA
= =

I Deewj II Devegheele mes,

 
PA

CA

MP

BC
=

Þ    CA MP PA BC´ = ´ Fefle efmeæced

13. oer ieF& Deeke=âefle ceW, Ùeefo AB CD|| , leye x keâe ceeve %eele keâerefpeS~

nue oer ieF& Deeke=âefle ceW, ceevee AC leLee BD efyevog P hej keâešles nQ

DAPB Deewj DCPD ceW,
Ð = ÐA C [ || ]Q AB DC

Ð = ÐB D

\     D DAPB CPD~

leye,         
AP

PC

BP

PD
=  

Þ     
4

4 2

1

2 4x

x

x-
=

+

+

Þ       8 16 4 4 2 22x x x x+ = + - -

Þ   4 2 2 8 16 02x x x+ - - - =

Þ             4 6 18 02x x- - =

Þ               2 3 9 02x x- - = [2 mes Yeeie osves hej]
Þ     2 6 3 9 02x x- - - =( )

Þ      2 6 3 9 02x x x- + - =

Þ     2 3 3 3 0x x x( ) ( )- + - =

Þ          ( ) ( )x x- + =3 2 3 0

peye x - =3 0 leLee 2 3 0x + =

Þ       x = 3 leLee x =
- 3

2
 (DeceevÙe )

14. oer ieF& Deeke=âefle ceW, D Deewj E, Yegpee AB hej efmLele oes efyevog nQ,
peyeefkeâ AD BE= ~ Ùeefo DP BC||  Deewj EQ AC|| , leye efmeæ 
keâerefpeS efkeâ PQ AB||

60 ieefCele–10 (ieeF[)

A

x

D

x + 1 x + 5

x+3

E

B C

P

A

C

B M

A B

CD

4

x +
 1

4x – 2
2x +

 4

A B

CD

4

x +
 1

4x – 2
2x +

 4 P

B C

ED

A

x +1 x +3

xx – 1
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nue eqoÙee nw, DP BC||

\            
AD

DB

AP

PC
=   [Lesume ØecesÙe mes ] …(i)

leLee          EQ AC||

\   
BQ

QC

BE

EA
=   Þ  

CQ

BQ

EA

BE
=

Þ            
CQ

BQ

ED AD

BE
=

+

Þ            
CQ

BQ

DB BE AD

BE
=

- +

Þ             
CQ

BQ

DB AD AD

AD
=

- +
[ ]Q AD BE=

Þ    CQ

BQ

DB

AD
=

Þ     
CQ

BQ

PC

AP
= [meceer (i) mes]

\        PQ AB||        [Lesume ØecesÙe mes] Fefle efmeæced

ØeMveeJeueer 6.2

1. oer ieF& Deeke=âefle ceW, ÐMLN keâe ceeve %eele keâerefpeS~

nue oer ieF& Deeke=âefle DABC ceW,Ð = ° - ° + ° = °A 180 50 70 60( )

Deye, DABC leLee DLMN  ceW,
AB

NL

BC

NM

AC

LM
= =

\    D DABC LMN~

\    Ð = ÐMLN A = °60

2. oer ieF& Deeke=âefle ceW, Ð = °ABC 90  leLee BD AC^ ~ Ùeefo 
AB .= 5 7 mesceer, BD .= 3 8 mesceer leLee CD .= 5 4 mesceer nes, leye 
BC keâe ceeve %eele keâerefpeS~

nue DABC leLee DBDC ceW,

Ð =ABC BDC [ØelÙeskeâ 90°]

  Ð = ÐC C

\ D DABC BDC~ [AA mece™helee keâmeewšer mes]

\     
AB

BD

AC

BC

BC

CD
= =

I Deewj III Devegheele mes,

 
AB

BD

BC

CD
=

Þ   
5 7

3 8 5 4

.

.

BC

.
=

Þ     BC
.   .

.
=

´5 7 5 4

3 8

Þ     BC .= 81 mesceer

veesš—Ùen ØeMve DBDC ceW heeFLeeieesjme ØecesÙe kesâ ØeÙeesie mes Yeer nue
efkeâÙee pee mekeâlee nw~

3. oer ieF& Deeke=âefle ceW, oes jsKeeKeC[ AC Deewj BD hejmhej efyevog P
hej Fme Øekeâej ØeefleÛÚso keâjles nQ efkeâ PA = 6 mesceer, PB = 3

mesceer, PC .= 2 5 mesceer, PD = 5 mesceer, Ð = °APB 50  Deewj 
Ð = °CDP 30  nw, leye ÐPBA keâe ceeve %eele keâerefpeS~

nue oer ieF& Deeke=âefle ceW,

    Ð = Ð = °APB CPD 50      [Meer<ee&efYecegKe keâesCe]

DCPD ceW,
    Ð = ° - ° + °PCD 180 50 30( )

      = ° - °180 80

    = °100             

leLee DAPB Deewj DCPD ceW,

 
AP

DP

BP

CP
=                          

\ D DAPB CPD~                

\ Ð = ÐPBA PCD = °100

4. yeleeFS efkeâ efoS ieS ef$eYegpeeW keâe Ùegice mece™he nw Ùee veneR~
mece™helee keâer efmLeefle ceW, keâmeewšer keâes Yeer efueefKeS~

A

B C
50° 70°

N

L M

4 mesceer

3.6 mesceer4.4 mesceer 11 mesceer 10 mesceer

9 mesceer

B

5
.7

 m
esce

er

5.4 mesceer

D

A

3.
8 
mesc
eer

C

A

B

C

D

P

6 mesceer

3 mescee
r

2.5 mesceer

5 mescee
r

30°

50°

5 mesceerB O C

A D

(i)

Q

R

P

45º

78º

45º

57º

L

N

M
(ii)

9 mesceer

9 
mesc
eer

16 mesceer 15 mesc
eer

A

B

E

D P

Q C



nue (i) ef$eYegpeeW keâe Ùegice mece™he veneR nQ, keäÙeeWefkeâ

      OA

OD

OB

OC

AB

DC
¹ ¹

(ii) ef$eYegpeeW keâe Ùegice mece™he nw, keäÙeeWefkeâ

Ð = Ð Ð = ÐQ N P M, [AA mece™helee keâmeewšer]

5. oer ieF& Deeke=âefle ceW, Ùeefo Ð = °BAC 90  leLee AD BC^ , efmeæ
keâerefpeS efkeâ AD BD CD2 = ×

nue DBAC Deewj DBDA ceW,

  Ð = ÐA D [ØelÙeskeâ 90°]

    Ð = ÐB B   

\   D DBAC BDA~    

leye,       BC

BA

AC

AD

BA

BD
= =

II Deewj III Devegheele mes, 
AC

AD

BA

BD
=

Þ       
AD

BD

AC

BA
=    …(i)

Fmeer Øekeâej D DCAB CDA~

leye,       BC

AC

BA

AD

AC

DC
= =      

II Deewj III Devegheele mes, BA

AD

AC

CD
=

Þ   
CD

AD

AC

BA
=    …(ii)

meceer (i) leLee (ii) mes,

 
AD

BD

CD

AD
=        

Þ        AD BC CD2 = × Fefle efmeæced

6. oer ieF& Deeke=âefle ceW, D DACB APQ~  nw~ Ùeefo CB = 8 mesceer, 
PQ = 4 mesceer, BA  .= 6 5 mesceer leLee AP .= 2 8 mesceer nes, lees CA

Deewj AQ %eele keâerefpeS~

             

nue D DACB APQ~

\    
BA

AQ

CA

AP

CB

PQ
= =  Þ 

6 5

2 8

8

4

.

AQ

CA

.
= =

I Deewj III Devegheele mes

   
6 5 8

4

.

AQ
=  

Þ AQ
.

.=
´

=
6 5 4

8
3 25 mesceer

II Deewj III Devegheele mes

    
CA

.2 8

8

4
=  

Þ CA
  .

  .=
´

=
8 2 8

4
5 6 mesceer

7. PQRS meceuecye nw, peyeefkeâ PQ SR||  efJekeâCe& PR Deewj SQ

Skeâ-otmejs keâes M hej ØeefleÛÚso keâjles nQ leLee D DPMS QMR~ , 
efmeæ keâerefpeS efkeâ PS QR=

nue efoÙee nw, PQ SR||

\ #es$eheâue ( )DSPQ = #es$eheâue ( )DRPQ

Þ #es$eheâue ( )DPSM + #es$eheâue ( )DPMQ

= #es$eheâue ( )DQMR + #es$eheâue ( )DMQ

Þ #es$eheâue ( )DPSM = #es$eheâue ( )DQMR …(i)

ØeMveevegmeej, D DPSM QMR~

Þ       #es$eheâue 
#es$eheâue 

( )

( )

D

D

PSM

QMR
 =

PS

QR

2

2
…(ii)

meceer (i) leLee (ii) mes, PS PM2 2=

Þ       PS QR= Fefle efmeæced

8. 8 ceer TBÛes uecyeJeled [C[s keâer Yetefce hej hejÚeF& 6 ceer uecyeer nw~ Gmeer
meceÙe Skeâ še@Jej keâer Yetefce hej hejÚeF& 30 ceer uecyeer nw~ še@Jej keâer
TBÛeeF& %eele keâerefpeS~

nue Q DABC leLee DPQR mece™he nQ~

\    
AB

PQ

AC

PR
=   Þ  

8 6

30PQ
=            

Þ     PQ =
´8 30

6
 

Þ   PQ = 40 ceer

Dele: še@Jej keâer TBÛeeF& 40 ceer nw~

62 ieefCele–10 (ieeF[)

B Q

C A P5.6 mesceer

6.5 mesceer

2.8 mesceer

4 mesceer

S R

P Q

M

A

C
D

B

C A

B

[C[e

6 ceer

8 ceer

R P

Q

še@Jej

30 ceer



9. efvecve Deeke=âefle ceW, Ð = Ð = °N M 46  nw ~ x keâe ceeve a b,  leLee c
kesâ heoeW ceW efueefKeS, peneB a b,  Deewj c ›eâceMe: jsKeeKeC[ 
LM MN,  leLee NK keâer uecyeeFÙeeB nQ~

nue ØeMveevegmeej, Ð = Ð = °N M 46

\ DKNP leLee DKML ceW,
    Ð = ÐK K

    Ð = ÐN M

\    D DKNP KML~ [AA mece™helee keâmeewšer mes]

leye,          
KN

KM

NP

ML

KP

KL
= =

I Deewj II Devegheele mes,

   
KN

KM

NP

ML
=  

Þ   
c

c b

x

a+
=  

Þ x
ac

b c
=

+
                     

10. efyevog P Deewj Q, DABC kesâ ›eâceMe: YegpeeDeeW AB Deewj AC hej
efmLele nQ~ Ùeefo AP = 3 mesceer, PB = 6 mesceer, AQ = 5 mesceer leLee 
QC = 10 mesceer, leye efoKeeFS efkeâ BC PQ= 3

nue DAPQ leLee DABC ceW,
Ð = ÐA A

leLee    AP

AB

AQ

AC
=

\    D DAPQ ABC~

leye,              
AP

AB

PQ

BC

AQ

AC
= =

I Deewj II Devegheele mes,

     
AP

AB

PQ

BC
=      

Þ        
3

9
=

PQ

BC

Þ     BC PQ= 3 Fefle efmeæced

11. oer ieF& Deeke=âefle ceW, ABC Skeâ ef$eYegpe nw efpemekeâe ÐB mecekeâesCe nw
leLee BD AC^  nw~ Ùeefo AD = 4 mesceer Deewj CD = 5 mesceer nw,
lees BD Deewj AB %eele keâerefpeS~

nue ØeMve 5 keâer YeeBefle nue keâjkesâ ceeve jKeW~

12. oer ieF& Deeke=âefle ceW, AB PQ CD AB x|| || , =  FkeâeF&, CD y=

FkeâeF& leLee PQ z=  FkeâeF&, efmeæ keâerefpeS efkeâ 1 1 1

x y z
+ =

nue Q  AB PQ||

\      
DQ

DB

PQ

AB
=   Þ  

DQ

DB

z

x
=      

Þ     DB
x

z
DQ= …(i)

leLee PQ CD||  

\    
BQ

DB

PQ

CD
=     

Þ       DB BQ
CD

PQ
= .

Þ        DB
y

z
BQ= …(ii)

meceer (i) leLee (ii) mes,

         
x

z
DQ

y

z
BQ=  

Þ   
x

y

BQ

DQ
=

oesveeW he#eeW ceW 1 peesÌ[ves hej,

     
x

y

BQ

DQ
+ = +1 1    

Þ       
x y

y

BQ DQ

DQ

+
=

+

Þ       
x y

y

DB

DQ

+
=              

Þ    
x y

y

x

z

+
=        [meceer (i) mes]

Þ      
x y

xy z

+
=

1

Þ    1 1 1

x y z
+ =        Fefle efmeæced
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13. efvecve Deeke=âefle ceW, Ùeefo Ð = ÐACB CDA, AC = 8 mesceer Deewj 
AD = 3 mesceer nw, lees BD %eele keâerefpeS~

nue DACB Deewj DCDA ceW,
              Ð = ÐACB CDA Þ Ð = ÐA A

\ D DACB CDA~

Þ         
AB

AC

CB

CD

AC

AD
= =

I Deewj III Devegheele mes,
AB

AC

AC

AD
=   Þ   

AB

8

8

3
=     

Þ     AB =
64

3
 mesceer  

Deye,  BD AB AD= -  = -
64

3
3  =

55

3
 mesceer

14. oer ieF& Deeke=âefle ceW, Ùeefo AB DC||  leLee AC Deewj PQ hejmhej
efyevog O hej ØeefleÛÚso keâjles nQ, lees efmeæ keâerefpeS efkeâ 
OA CQ OC AP× = ×

nue DAOP leLee DCOQ ceW,

   AB DC|| [efoÙee nw]

\
Ð = Ð

Ð = Ð

ü
ý
þ

PAO QCO

APO CQO
[Skeâevlej keâesCe]

Þ Ð = ÐAOP QOC [Meer<ee&efYecegKe keâesCe]

\ D DAOP COQ~ [AAA mece™helee keâmeewšer mes]

Þ     
OA

OC

AP

CQ
=   

Þ   OA CQ OC AP× = ×  Fefle efmeæced

15. efvecve Deeke=âefle ceW, l m||  leLee jsKeeKeC[ AB CD,  Deewj EF,
efyevog P hej mebieeceer nQ~ efmeæ keâerefpeS efkeâ

AE

BF

AC

BD

CE

FD
= =

nue Q l m||  [efoÙee nw]

DPEA leLee DPBF ceW,

Ð = ÐPAE PBF [Skeâevlej keâesCe]

Ð = ÐAPE BPE  [Meer<ee&efYecegKe keâesCe]

\ D DPEA PBF~           [AA mece™helee mes]

leye,   AE

BF

PE

PF

PA

PB
= = …(i)

DPEC leLee DPED ceW,

Ð = ÐCPE DPF          [Meer<ee&efYecegKe keâesCe]

Ð = ÐPCE PDF         [Skeâevlej keâesCe]

\ D DPEC PED~      [AA mece™helee mes]

leye,     
CE

FD

PE

PF

PC

PD
= = …(ii)

DPAC leLee DPDF ceW,
Ð = ÐPAC PBD               

Ð = ÐPCA PDB                  [Skeâevlej keâesCe]
\ D DPAC PDF~                

leye,  AC

BD

PA

PB

PC

PD
= = …(iii)

meceer (i), (ii) leLee (iii) mes,
AE

BF

AC

BD

CE

FD
= = Fefle efmeæced

16. meÌ[keâ hej ueiee Skeâ efyepeueer keâe yeuye Skeâ KecYeW hej meÌ[keâ kesâ mlej 
mes 6 ceer Thej ueieeÙee ieÙee nw~ Ùeefo 1.5 ceer uecyeeF& Jeeueer Skeâ
ceefnuee keâer ÚeÙee 3 ceer uecyeer nw, lees %eele keâerefpeS efkeâ Jen ceefnuee
KecYes kesâ DeeOeej mes efkeâleveer otjer hej KeÌ[er nw?

nue mece™he DABC leLee DAPQ ceW,
AB

AP

BC

PQ
=

Þ    
AB

.3

6

1 5
=   

Þ       AB
.

=
´6 3

1 5

Þ        AB = 12 ceer

\ ceefnuee keâer KecYes kesâ DeeOeej mes otjer,
      BP AB AP= -

= -12 3 = 9 ceer

A

E

C

D

F

B

P

l m

A P B

CD Q

O

A D B

C

A B

6 ceer
KecYee

1.5 ceer
ceefnuee

P

Q

3 ceer



17. efmeæ keâerefpeS efkeâmeer ef$eYegpe kesâ ceOÙe-efyevogDeeW keâes efceueeves Jeeues
jsKeeKeC[eW mes yeves ÛeejeW ef$eYegpe cetue ef$eYegpe kesâ mece™he nQ~

nue ceevee ABC Skeâ ef$eYegpe nw, efpemekeâer YegpeeDeeW BC CA,  leLee AB kesâ

ceOÙe-efyevog ›eâceMe: D E,  leLee F nQ~

DAFE leLee DABC ceW,
 Ð = ÐA A 

AF

AB

AE

EC
= Q AF

AB
AE

AC
= =

é

ëê
ù

ûú2 2
leLee

\ BC FE||

Dele: D DAFE ABC~ [Lesume ØecesÙe mes]

Fmeer Øekeâej D DFBD ABC~

D DEDC ABC~   

D DFED ABC~  Fefle efmeæced

18. DABC ceW, efyevog P Deewj Q ›eâceMe: AB Deewj AC hej efmLele nQ
leLee PQ BC|| , efmeæ keâerefpeS ceeefOÙekeâe AD PQ,  keâes
meceefÉYeeefpele keâjleer nw~

nue efoÙee nw, DABC ceW, Yegpee AB Deewj AC hej efyevog P Deewj Q efmLele

nQ~

leLee PQ BC|| , AD Yegpee BC keâer ceeefOÙekeâe nw~

\
AP

PB

AQ

QC
=

\    D DAPQ ABC~ [Lesume ØecesÙe mes]
Q      BD DC=

\     PM MQ=  Fefle efmeæced
r r r
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 7 
efveoxMeebkeâ pÙeeefceefle

ØeMveeJeueer 7.1

1. efÛe$e keâes osefKeS leLee efvecveefueefKele keâes %eele keâerefpeS~

(i) B keâe efveoxMeebkeâ (ii) C keâe efveoxMeebkeâ

(iii) efyevog D keâe Yegpe (iv)  efyevog H  keâer keâesefš

(v) efyevog L keâe efveoxMeebkeâ

nue (i) B kesâ efveoxMeebkeâ = -( , )5 2

(ii) C kesâ efveoxMeebkeâ = -( , )5 5

(iii) efyevog D keâe Yegpe, x = 6

(iv) efyevog H keâer keâesefš, y = - 3

(v) efyevog L kesâ efveoxMeebkeâ = (0, 5)

2. Ùeefo PQRS Skeâ Jeie& nw, efpemekeâer ØelÙeskeâ Yegpee keâer uecyeeF& 2a nw~ 
Jeie& kesâ Meer<eeX kesâ efveoxMeebkeâ %eele keâerefpeS, peyeefkeâ efyevog P cetue efyevog 
nw leLee PQ Deewj PS ›eâceMe: OX Deewj OY kesâ meeLe nQ~

nue

efÛe$e mes, P( , ),0 0  Q a( , ),2 0  R a a( , )2 2 , S a( , )0 2  neWies~

3. efvecveefueefKele efyevogDeeW keâe keâeleeaÙe leue ceW mLeeve efveOee&efjle keâerefpeS
leLee Fvekeâes Deeheme ceW ›eâce mes efceueekeâj Deewj Øeehle efÛe$e keâer henÛeeve 
keâerefpeS~ A( , ),1 3  B( , ),1 1-  C( , )7 1-  leLee D( , )7 3  leLee Gme
efyevog keâe efveoxMeebkeâ %eele keâerefpeS peneB efJekeâCe& Skeâ-otmejs keâes keâešles nQ~

nue efÛe$e ceW, DeeÙele keâe efÛe$e Øeehle neslee nw, Fmekesâ efJekeâCe& Skeâ-otmejs keâes
efyevog (4, 1) hej keâešles nQ~

4. ÛelegYeg&pe keâes yeveeFS leLee ÛelegYeg&pe keâe veece Yeer yeleeFS, Ùeefo Gmekesâ
Meer<e& efvecve neW

(i) (1, 1), (2, 4), (8, 4) leLee (10, 1)

(ii) ( , ),- -2 2  ( , ),- -4 2  ( , )- -6 2  leLee ( , )- -4 6

nue (i) efyevog a(1, 1), b(2, 4), c(8, 4) leLee d(10, 1) kesâ efveoxMeebkeâ
De#eeW hej efve™efhele keâjves hej,

efÛe$e ceW Skeâ meceuecye Øeehle neslee nw~

(ii) efyevog A( , ),- -2 2  B( , ),-4 2  C( , )- -6 2  leLee D( , )- -4 6  keâes
efveoxMeebkeâ De#eeW hej efve™efhele keâjves hej,
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efÛe$e ceW Øeehle Deeke=âefle Skeâ meceÛelegYeg&pe nw~

5. (i) efyevogDeeW P( , )-2 4  Deewj Q( , )- -2 5  keâes DeeuesefKele keâerefpeS~

(ii) PQ keâer uecyeeF& %eele keâerefpeS~

(iii) efyevogDeeW I Deewj J keâe efveoxMeebkeâ %eele keâerefpeS, peyeefkeâ 
PI IJ JQ= =

nue (i) efyevogDeeW P( , )-2 4  Deewj Q( , )- -2 5  keâe DeeuesKe efvecve nw

(ii) PQ keâer uecyeeF& = 9 FkeâeF&

(iii) Q     PI IJ JQ= = = =
9

3
3

Dele: I keâe efveoxMeebkeâ ( , )-2 1  leLee J keâe efveoxMeebkeâ ( , )- -2 2  nw~

6. (i) efyevogDeeW M( , )5 3-  Deewj N ( , )- -3 3  keâes DeeuesefKele keâerefpeS~

(ii) MN  keâer uecyeeF& %eele keâerefpeS~

(iii) jsKee MN  hej efmLele efyevogDeeW A B,  leLee C kesâ efveoxMeebkeâ %eele
keâerefpeS, peyeefkeâ    MA AB BC CN= = =  nw~ 

nue (i) efyevogDeeW M( , )5 3-  Deewj N ( , )- -3 3  keâe DeeuesKe

(ii) MN  keâer uecyeeF& = 8 FkeâeF&

(iii) ØeMveevegmeej,    

MA AB BC CN= = = = =
8

4
2

\  A( , ),3 3-  B( , ),1 3-  C( , )- -1 3  nw~

ØeMveeJeueer 7.2

1. efyevog ( , )-8 6  keâer cetueefyevog mes otjer %eele keâerefpeS~

nue efyevog ( , ) ( , )x y1 1 8 6= -  leLee cetueefyevog ( , ) ( , )x y2 2 0 0=  kesâ yeerÛe

keâer otjer,

    d x x y y= - + -( ) ( )2 1
2

2 1
2

        = + + -( ) ( )0 8 0 62 2

        = +64 36 = 100 = 10 FkeâeF&

2. efoS ieS efyevogDeeW kesâ yeerÛe keâer otjer %eele keâerefpeS~

(i) ( , )- -7 3  Deewj ( , )- -5 11

(ii)
-

-
æ

è
ç

ö

ø
÷

6

5
3,  Deewj -

-æ

è
ç

ö

ø
÷4

7

5
,

(iii)  ( sin , cos )a ba a-  Deewj ( cos , sin )-a ba a

(iv) (cos , sin )a a-  Deewj ( cos , sin )- a a

nue (i) efyevogDeeW ( , ) ( , )x y1 1 7 3= - -  Deewj ( , ) ( , )x y2 2 5 11= - -  kesâ
yeerÛe keâer otjer,

d x x y y= - + -( ) ( )2 1
2

2 1
2

    = - + + - +( ) ( )5 7 11 32 2

    = +( ) ( )2 82 2 = +4 64 = 68 FkeâeF&

(ii) efyevogDeeW ( , ) ,x y1 1

6

5
3=

-
-

æ

è
ç

ö

ø
÷ Deewj 

( , ) ,x y2 2 4
7

5
= -

-æ

è
ç

ö

ø
÷ kesâ  yeerÛe keâer otjer,

         d x x y y= - + -( ) ( )2 1
2

2 1
2

= - +
æ

è
ç

ö

ø
÷ +

-
+

æ

è
ç

ö

ø
÷4

6

5

7

5
3

2 2

=
æ

è
ç

ö

ø
÷ +

æ

è
ç

ö

ø
÷

14

5

8

5

2 2

= +
196

25

64

25

=
260

25
 = 260

5
 FkeâeF&

(iii) efyevogDeeW ( , ) ( sin , cosx y a b1 1 = -a a) Deewj 
( , ) ( cos , sin )x y a b2 2 = - a a  kesâ yeerÛe keâer otjer,

d x x y y= - + -( ) ( )2 1
2

2 1
2   

  = - - + +( cos sin ) ( sin cos )a a b ba a a a2 2

  =
+ +

+ + +

a a a

b b b

2 2 2 2 2

2 2 2 2 2

2

2

cos sin sin cos

sin cos si

a a a a

a a n cosa a

   =
+ +

+ + +

a

b

2 2 2

2 2 2

2

2

(cos sin sin cos )

(sin cos sin cos

a a a a

a a a a)
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 = + + +a b2 2 2 2(cos sin ) (cos sin )a a a a

 = + +(cos sin )a a a b2 2 FkeâeF&

(iv) eqyevogDeeW ( , ) (cos , sin )x y1 1 = -a a  Deewj 
( , ) ( cos , sin )x y2 2 = - a a  kesâ yeerÛe keâer otjer,

d x x y y= - + -( ) ( )2 1
2

2 1
2

   = - - + +( cos cos ) (sin sin )a a a a2 2

   = - +( cos ) ( sin )2 22 2a a

   = +( cos sin )4 42 2a a

   = +2 2 2(cos sin )a a

   = 2 1 = 2 [ cos sin ]Q 2 2 1a a+ =    

3. efoKeeFS efkeâ efyevogDeeW (4, 2), (7, 5) leLee (9, 7) mes ef$eYegpe veneR
yeveeÙee pee mekeâlee nw~

nue Q efoS ieS efyevog A( , ),4 2  B( , ),7 5  C( , )9 7  nQ~

\     AB x x y y= - + -( ) ( )2 1
2

2 1
2

= - + -( ) ( )7 4 5 22 2

= +9 9 = 18 = 3 2

       BC = - + -( ) ( )9 7 7 52 2

               = +4 4 = 8 = 2 2

        CA = - + -( ) ( )9 4 7 22 2

         = +25 25

          = 50 = 5 2

Q         CA AB BC= +

\  ef$eYegpe mecYeJe veneR nw, keäÙeeWefkeâ ef$eYegpe ceW oes YegpeeDeeW keâe Ùeesie
> leermejer Yegpee~

4. Ùeefo efyevog P x y( , ) efyevogDeeW A( , )5 1  Deewj B( , )1 5  mes meceeve otjer 
hej neW, lees efmeæ keâerefpeS efkeâ x y=

nue ØeMveevegmeej, PA PB=

Þ  ( ) ( )x y- + -5 12 2 = - + -( ) ( )x y1 52 2

oesveeW he#eeW keâe Jeie& keâjves hej,

x x y2 225 10+ - + = + - + + -x x y y2 21 2 25 10  + -1 2y

Þ  - - + = - - +10 2 26 2 10 26x y x y

Þ          - + = - +10 2 10 2x x y y

Þ        - = -8 8x y

Þ          x y= Fefle efmeæced 

5. efoKeeFS efkeâ efyevog ( , )1 1- , (5, 2) Deewj (9, 5) mebjsKeerÙe nQ~

nue Q eqoS ieS efyevog A( , )1 1- , B( , )5 2 , C( , )9 5  nQ~

leye,    AB x x y y= - + -( ) ( )2 1
2

2 1
2

             = - + +( ) ( )5 1 2 12 2

              = + = =16 9 25 5

      BC x x y y= - + -( ) ( )2 1
2

2 1
2

       = - + -( ) ( )9 5 5 22 2

              = + = =16 9 25 5

    CA x x y y= - + -( ) ( )2 1
2

2 1
2

       = - + +( ) ( )9 1 5 12 2

       = + = =64 36 100 10

Q     CA AB BC= +  

Dele: Ùes efyevog mebjsKeerÙe nQ~

6. efoKeeFS efkeâ efyevog ( , ),3 2  4
5

2
,

æ

è
ç

ö

ø
÷ leLee (5, 3) mebjsKeerÙe nQ~

nue Q efoS ieS efyevog A( , ),3 2  B 4
5

2
,

æ

è
ç

ö

ø
÷, C( , )5 3  nQ~

leye,    AB x x y y= - + -( ) ( )2 1
2

2 1
2

         = - + -
æ

è
ç

ö

ø
÷ = + =( )4 3

5

2
2 1

1

4

5

2
2

2

      BC x x y y= - + -( ) ( )2 1
2

2 1
2

        = - + -
æ

è
ç

ö

ø
÷( )5 4 3

5

2
2

2

        = + =1
1

4

5

2

     CA x x y y= - + -( ) ( )2 1
2

2 1
2

       = - + -( ) ( )5 3 3 22 2

      = + =4 1 5

Q       CA AB BC= +

Dele: Ùes efyevog mebjsKeerÙe nQ~

7. X-De#e hej Jen efyevog %eele keâerefpeS pees efyevog ( , )7 4-  mes 2 5

FkeâeF& otjer hej nw, Fme Øekeâej kesâ efkeâleves efyevog nes mekeâles nQ?

nue ceevee X-De#e hej efyevog ( , )x 0  nw~

ØeMveevegmeej, ( , )x 0  leLee ( , )7 4-  kesâ yeerÛe keâer otjer = 2 5

Þ ( ) ( )7 4 0 2 52 2- + - - =x

oesveeW he#eeW keâe Jeie& keâjves hej,
      49 14 16 202+ - + =x x

Þ       x x2 14 65 20 0- + - =   

Þ    x x2 14 45 0- + =

Þ x x2 9 5 45 0- + + =( )   

Þ x x x2 9 5 45 0- - + =
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Þ       x x x( ) ( )- - - =9 5 9 0  

Þ            ( ) ( )x x- - =5 9 0

peyex - =5 0 leLee x - =9 0

Þ   x = 5  leLee x = 9

Dele: eqyevog ( , )5 0  Ùee ( , )9 0  nQ~

8. Ùeefo efyevogDeeW ( , )2 y  Deewj ( , )-4 3  kesâ yeerÛe keâer otjer 10 cee$ekeâ nw,
lees y keâe ceeve %eele keâerefpeS~

nue ØeMveevegmeej, ( , )2 y  Deewj ( , )-4 3  kesâ yeerÛe keâer otjer = 10

Þ     ( ) ( )2 4 3 102 2+ + - =y

oesveeW he#eeW keâe Jeie& keâjves hej,
    36 9 6 1002+ + - =y y

Þ   y y2 6 45 100 0- + - =         

Þ          y y2 6 55 0- - =

Þ          y y2 11 5 55 0- - - =( )       

Þ    y y y2 11 5 55 0- + - =        

Þ    y y y( ) ( )- + - =11 5 11 0

Þ        ( ) ( )y y- + =11 5 0

peye  y - =11 0 leLee y + =5 0

Þ         y = 11 leLee y = - 5

Dele: y keâe ceeve 11 Ùee -5 nw~

9. Ùeefo keâesF& efyevog P efyevogDeeW A( , )- -7 5  Deewj B( , )- -9 1  mes
meceotjmLe nw leLee Gmekeâe Yegpe Gmekeâer keâesefš kesâ meceeve nw, lees efyevog 
P kesâ efveoxMeebkeâ %eele keâerefpeS~

nue ceevee efyevog P kesâ efveoxMeebkeâ ( , )k k  nw~

ØeMveevegmeej,  PA PB=

   ( ) ( )k k+ + +7 52 2   = + + +( ) ( )k k9 12 2

oesveeW he#eeW keâe Jeie& keâjves hej,
k k k k2 249 14 25 10+ + + + +

  = + + + + +k k k k2 281 18 1 2

Þ 2 24 74 2 20 822 2k k k k+ + = + +

Þ 2 24 74 2 20 82 02 2k k k k+ + - - - =

Þ 4 8 0k - =

Þ     4 8k =

Þ     k = =
8

4
2

Dele: P kesâ efveoxMeebkeâ ( , )2 2  nw~

10. efoKeeFS efkeâ efyevog A( , ),4 7  B( , ),0 6  C( , )4 5  Deewj D( , )8 6  Skeâ 
meceÛelegYeg&pe kesâ Meer<e& nQ~

nue Yegpee AB = - + -( ) ( )0 4 6 72 2

     = + =16 1 17

Yegpee BC = - + -( ) ( )4 0 5 62 2

          = + =16 1 17

Yegpee CD = - + -( ) ( )8 4 6 52 2

     = + =16 1 17

Yegpee DA = - + -( ) ( )8 4 6 72 2

    = + =16 1 17

efJekeâCe& AC = - + -( ) ( )4 4 5 72 2

      = + =0 4 2

efJekeâCe& BD = - + -( ) ( )8 0 6 62 2

      = + =64 0 8

Q Yegpee, AB BC CD DA= = =

leLee efJekeâCe& AC BD¹

\ Ùes efyevog Skeâ meceÛelegYeg&pe kesâ Meer<e& nQ~

11. efoKeeFS efkeâ efyevogDeeW A( , ),5 1-  B( , )- -3 2  leLee C( , )1 6  mes
yevee ef$eYegpe meceefÉyeeng nw~

nue efyevog A( , ),5 1-  B( , )-3 2  leLee C( , )1 6  mes yeves ef$eYegpe keâer YegpeeSB

%eele keâjves hej,

 AB = - - + - + = + =( ) ( )3 5 2 1 64 1 652 2

  BC = + + + = + =( ) ( )1 3 6 2 16 64 802 2

  CA = - + + = + =( ) ( )1 5 6 1 16 49 652 2

Q  AB CA=

Dele: efyevog A B,  leLee C mes yevee ef$eYegpe meceefÉyeeng nw~

12. Ùeefo Skeâ Jeie& kesâ oes efJehejerle Meer<e& ( , )3 4  leLee ( , )1 1-  nQ, lees Jeie&
kesâ DevÙe Meer<eeX kesâ efveoxMeebkeâ %eele keâerefpeS~

nue Q efoS ieS Jeie& kesâ oes Meer<e& (3, 4) leLee ( , )1 1-  nQ~

ceevee Skeâ Meer<e& ( , )x y  nw~

Q AB BC= [Jeie& keâer Yegpee]

Þ              AB BC2 2=

Þ ( ) ( ) ( ) ( )x y x y- + - = - + +3 4 1 12 2 2 2

Þ x x y y2 29 6 16 8+ - + + -  = + - +x x y2 21 2

+ +1 2y

Þ    - - + = - + +6 8 25 2 2 2x y x y

Þ   - - + =4 10 23 0x y    

Þ              4 23 10x y= -

Þ   x
y

=
-23 10

4
…(i)
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C (1, –1)

B (x, y)A (3, 4)



Deye,                 AC AB BC2 2 2= +

Þ ( ) ( ) ( )1 3 1 4 32 2 2- + - - = -x + - + -( ) ( )y x4 12 2

+ +( )y 1 2

Þ  4 25 9 6 16 82 2+ = + - + + -x x y y + + -2x x1 2

+ + +y y2 1 2

Þ 2 2 8 6 2 02 2x y x y+ - - - =

Þ      x y x y2 2 4 3 1 0+ - - - = …(ii)

meceer (i) leLee (ii) mes,

     
23 10

4
23 10 3 1

2
2-æ

è
ç

ö

ø
÷ + - + - -

y
y y y  = 0

Þ     
529 100 460

16
7 24 0

2
2+ -

+ + - =
y y

y y

Þ   529 100 460 16 1122 2+ - + +y y y y - =384 0

Þ     116 348 145 02y y- + =

[meceerkeâjCe keâes 29 mes Yeeie osves hej]
         4 12 5 02y y- + =

Þ    4 10 2 5 02y y- + + =( )

Þ     4 10 2 5 02y y y- - + =

Þ      2 2 5 1 2 5 0y y y( ) ( )- - - =

Þ       ( ) ( )2 1 2 5 0y y- - =

peye2 1 0y - =  leLee  2 5 0y - =

Þ     y =
1

2
  leLee y =

5

2

Ùeefoy =
1

2
, leye x =

9

2

Ùeefoy =
5

2
, leye x =

-1

2

\ Jeie& kesâ DevÙe oes Meer<e& 9

2

1

2
,

æ

è
ç

ö

ø
÷ leLee 

-æ

è
ç

ö

ø
÷

1

2

5

2
,  nQ~

13. Ùeefo efyevog P ( , )3 4  efyevogDeeW A a b b a( , )+ -  Deewj 
B a b a b( , )- +  mes meceotjmLe nw, lees efmeæ keâerefpeS efkeâ 
3 4 0b a- =

nue ØeMveevegmeej, PA PB=

Þ ( ) ( )a b b a+ - + - -3 42 2

= - - + + -( ) ( )a b a b3 42 2

oesveeW he#eeW keâe Jeie& keâjves hej,
( ) ( ) ( )a b a b b a+ + - + + -2 29 6

     + - - = - + - -16 8 9 62( ) ( ) ( )b a a b a b

+ + + - +( ) ( )a b a b2 16 8

Þ  - + - - = - -6 8 6( ) ( ) ( )a b b a a b  - +8( )a b

 [  meceeve JÙebpekeâeW keâes oesveeW he#eeW mes nševes hej]
Þ - - - + = - + - -6 6 8 8 6 6 8 8a b b a a b a b

Þ - - - + + - +6 6 8 8 6 6 8a b b a a b a + =8 0b

Þ        16 12 0a b- =

Þ     3 4 0b a- = [-4 mes Yeeie osves hej]

Fefle efmeæced

14. Ùeefo efyevog A x y( , ) efyevogDeeW B( , )2 3-  leLee C( , )-4 5  mes
meceotjmLe nw, lees efmeæ keâerefpeS 3 4 7 0x y- + =

nue ØeMveevegmeej, AB AC=

Þ  ( ) ( )x y- + +2 32 2 = + + -( ) ( )x y4 52 2

oesveeW he#eeW keâe Jeie& keâjves hej,
 x x y y2 24 4 9 6+ - + + +  = + + +x x y2 216 8

+ -25 10y

Þ    - + + = - +4 6 13 8 10 41x y x y

Þ - + + - + - =4 6 13 8 10 41 0x y x y

Þ  - + - =12 16 28 0x y

Þ        3 4 7 0x y- + = [-4 mes Yeeie osves hej]

Fefle efmeæced

15. Ùeefo Skeâ meceyeeng ef$eYegpe kesâ oes efyevog (0, 0) Deewj ( , )3 3  nQ, leye 
leermeje efyevog %eele keâerefpeS~

nue ceevee leermeje efyevog C x y( , ) nw leLee henues oes efyevog A( , )0 0  SJeb 

B( , )3 3  nQ~

Q ef$eYegpe Skeâ meceyeeng ef$eYegpe nw~
\       AB BC CA= =

peye,      AB BC=

  ( ) ( )3 0 3 02 2- + -  = - + -( ) ( )x y3 32 2

oesveeW he#eeW keâe Jeie& keâjves hej,
   9 3 9 6 3 2 32 2+ = + - + + -x x y y

Þ       12 6 2 3 122 2= + - - +x y x y

Þ      x y x y2 2 6 2 3 0+ - - = …(i)

peye AB CA= , leye 

     ( ) ( ) ( ) ( )3 0 3 0 0 02 2 2 2- + - = - + -x y

oesveeW he#eeW keâe Jeie& keâjves hej,
           9 3 2 2+ = +x y

Þ x y2 2 12+ = …(ii)

meceer (i) leLee (ii) mes,

   12 6 2 3 0- - =x y  

Þ  2 3 12 6y x= -

Þ      y
x

=
-6 2

2 3

( ) 

Þ    y
x

=
-3 2

3

( )

hegve: meceer (ii) mes,
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x
x2

29 2

3
12+

-
=

( )

Þ   x x x2 23 4 4 12+ + - =( )

Þ   x x x2 23 12 12 12+ - + =

Þ 4 12 02x x- =

Þ   4 3 0x x( )- =

Þ    x = 0 leLee  x = 3

Ùeefo x = 0, leye y = 2 3 leLee efyevog = ( , )0 2 3

Ùeefo x = 3, leye y = - 3 leLee efyevog = -( , )3 3

Dele: leermeje efyevog ( , )0 2 3  Ùee ( , )3 3-  nw~

ØeMveeJeueer 7.3

1. efvecveefueefKele efÛe$e ceW, AD ef$eYegpe keâer ceeefOÙekeâe nw, leye D kesâ
efveoxMeebkeâ %eele keâerefpeS~

nue Q AD ceeefOÙekeâe nw~

\ D BC,  keâe ceOÙe-efyevog nw~ 

ÙeneB, B C= = -( , ), ( , )4 7 6 5

\ D kesâ efveoxMeebkeâ,

  x
x x

=
+

=
+

= =1 2

2

4 6

2

10

2
5

leLee y
y y

=
+

=
-

= =1 2

2

7 5

2

2

2
1

Dele: D kesâ efveoxMeebkeâ (5, 1) nQ~

2. Gme Je=òe keâe kesâvõ %eele keâerefpeS, efpemekesâ JÙeeme kesâ efmejeW kesâ
efveoxMeebkeâ ( , )- -3 2  Deewj (3, 2) nQ~

nue Je=òe keâe kesâvõ JÙeeme keâe ceOÙe-efyevog neslee nw~

ceevee kesâvõ kesâ efveoxMeebkeâ ( , )x y  nQ~

\ x
x x

=
+

=
- +

=1 2

2

3 3

2
021

leLee    y y y
=

+
=

- +
=1 2

2

2 2

2
0

Dele: Je=òe keâe kesâvõ (0, 0) nw~

3. efyevog (6, 3) Deewj ( , )-4 5  keâes efceueeves Jeeues jsKeeKeC[ keâes 3 : 2

Devegheele ceW Devle: efJeYeeefpele keâjves Jeeues efyevog kesâ efveoxMeebkeâ %eele
keâerefpeS~

nue ceevee Devle: efJeYeeefpele keâjves Jeeues efyevog P kesâ efveoxMeebkeâ ( , )x y  nQ~

\  x
m x m x

m m
=

+

+
=

- +

+
1 2 2 1

1 2

3 4 2 6

3 2

( ) ( )

      =
- +

=
12 12

5
0

leLee y m y m y

m m
=

+

+
=

+

+
1 2 2 1

1 2

3 5 2 3

3 2

( ) ( )

      =
+

=
15 6

5

21

5

Dele: DeYeer<š efyevog kesâ efveoxMeebkeâ 0
21

5
,

æ

è
ç

ö

ø
÷ nQ~

4. efkeâmeer Je=òe kesâ Skeâ JÙeeme kesâ Skeâ Úesj kesâ efveoxMeebkeâ ( , )4 1-  nQ leLee 
Je=òe kesâ kesâvõ kesâ efveoxMeebkeâ ( , )1 3-  nQ, lees JÙeeme kesâ otmejs Úesj kesâ
efveoxMeebkeâ %eele keâerefpeS~

nue ceevee otmejs Úesj kesâ efveoxMeebkeâ ( , )x y  nQ~

Q Je=òe keâe kesâvõ JÙeeme keâe ceOÙe-efyevog neslee nw~

\   x
x x

=
+1 2

2
 

Þ   1
4

2
=

+ x

Þ   2 4= + x

Þ   x = - = -2 4 2

leLee    y y y
=

+1 2

2
 

Þ        - =
- +

3
1

2

y

Þ   - = - +6 1 y 

Þ    y = - + =6 1 5

Dele: otmejs efmejs kesâ efveoxMeebkeâ ( , )- -2 5  nQ~

5. efyevog C kesâ efveoxMeebkeâ %eele keâerefpeS Ùeefo B
1

2
6,

æ

è
ç

ö

ø
÷ efyevogDeeW 

A( , )3 5  Deewj C keâes efceueeves Jeeues jsKeeKeC[ keâes 1 : 3 kesâ Devegheele
ceW efJeYeeefpele keâjlee nw~ 
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A (5, –7)

B (4, 7) C (6, –5)D

(x , y )1  1

(6, 3)
P(x, y) (x , y )2  2

(– 4, 5)m =31 m =22

(–3, –2)
x , y1  1 (x, y)

(3, 2)
x , y2  2

(4, –1)
x , y1  1

x , y2  2
(x, y)(1, –3)

x, y 



nue ceevee C kesâ efveoxMeebkeâ ( , )x y  nQ~

Q Devle: efJeYeepeve efyevog B kesâ efveoxMeebkeâ 1

2
6,

æ

è
ç

ö

ø
÷ nQ~

\    x
m x m x

m m
=

+

+
1 2 2 1

1 2

Þ  
1

2

1 3 3

1 3
=

+

+

( ) ( ) ( ) ( )x

Þ          
1

2

9

4
=

+x
 

Þ          
4

2
9= +x  

Þ         2 9= +x  

Þ           x = -2 9 = - 7

leLee         y
m y m y

m m
=

+

+
1 2 2 1

1 2

Þ           6
1 3 5

1 3
=

+

+

( ) ( ) ( ) ( )y

Þ      24 15= +y

Þ         y = - =24 15 9   

Dele: efyevog C kesâ efveoxMeebkeâ ( , )- 7 9  nQ~

6. efJeYeepeve met$e keâe ØeÙeesie keâjkesâ oMee&FS efkeâ efyevog P ( , ),2 1-  

Q( , )0 1  Deewj R( , )-3 4  mebjsKeerÙe nQ~

nue ceevee efyevog R PQ( , ),-3 4  keâes k :1 ceW efJeYeeefpele keâjlee nw~

R kesâ efveoxMeebkeâ, 

x
m x m x

m m
=

+

+
1 2 2 1

1 2

 

leLee   y
m y m y

m m
=

+

+
1 2 2 1

1 2

Þ    - =
× +

+
3

0 1 2

1

k

k

( )
 

leLee       4
1 1 1

1
=

+ -

+

( ) ( ) ( ) ( )k

k

Þ       - - =3 3 2k   leLee  4 4 1k k+ = -

Þ        - = +3 2 3k  leLee  4 1 4k k- = - -

Þ         k =
-5

3
 leLee  3 5k = -     

Þ        k =
-5

3

Q k kesâ ceeve yejeyej nQ~

Dele: efyevog P Q,  leLee R mebjsKeerÙe nQ~

7. efJeYeepeve met$e keâe ØeÙeesie keâjkesâ efmeæ keâerefpeS efkeâ efyevog ( , ),2 2-  

( , )-3 8  Deewj ( , )-1 4  mebjsKeerÙe nQ~

nue ØeMve mebKÙee 6 keâer YeeBefle keâjW~

8. Ùeefo (1, 5), ( , )P 1  Deewj (4, 11) mebjsKeerÙe nQ, lees P keâe ceeve
%eele keâerefpeS~ 

nue ceevee efyevog ( , )4 11 , efyevog (1, 5) leLee ( , )P 1  keâes efceueeves Jeeues

jsKeeKeC[ keâes k :1 ceW efJeYeeefpele keâjlee nw~

leye,       4
1 1

1
=

+

+

( ) ( ) ( )k P

k
 

leLee           11
1 1 5

1
=

+

+

( ) ( ) ( ) ( )k

k

Þ      4 4 1k k P+ = × +  

leLee       11 11 5k k+ = +

Þ         4 1 4k k P- × = -   

leLee            11 5 11k k- = -

Þ         k P( )4 3- = -

leLee                  10 6k = -

Þ            k
P

=
-

-

3

4

leLee          k =
-6

10
   Þ   k =

-3

5

Q  Ùes efyevog mebjsKeerÙe nQ~

\  k kesâ ceeve yejeyej neWies~

Þ     
-

-
=

-3

4

3

5P
  Þ  4 5- =P

Þ                - = -P 5 4  

Þ                 - =P 1 Þ  P = - 1

9. efyevogDeeW A( , )3 3  Deewj B( , )- -3 3  keâes efceueeves Jeeues jsKeeKeC[
keâes efyevog P ( , )0 0  efkeâme Devegheele ceW efJeYeeefpele keâjlee nw?

nue ceevee efyevog P( , )0 0  jsKeeKeC[ AB keâes m m1 2:  ceW efJeYeeefpele keâjlee

nw~

\ x
m x m x

m m
=

+

+
1 2 2 1

1 2

Þ 0
3 31 2

1 2

=
- +

+

m m

m m

( ) ( )

Þ 0 3 31 2= - +m m

Þ        3 31 2m m=  Þ  m m1 2=

Þ         
m

m
1

2 1
=

1  Þ   m m1 2 1 1: :=
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m =k1 m =12

P (2, –1) R (–3, 4) Q (0, 1)

(x y1  1

(3, 5)
, ) (x y 

(1/2, 6)
, ) (x y2  2

(x, y)
, )

m =11 m =32

m1 m2

A (3, 3)
(x , y )1  1

P (0, 0)
(x, y) 

B (–3, –3)
(x , y )2  2



Dele: efyevog jsKeeKeC[ keâes 1 : 1 ceW efJeYeeefpele keâjlee nw~

10. Ùeefo efyevog (1, 2), ( , ),4 y  ( , )x 6  leLee (3, 5) Skeâ meceevlej
ÛelegYeg&pe kesâ Fmeer ›eâce ceW Meer<e& neW, lees x Deewj y kesâ ceeve %eele
keâerefpeS~

nue Q meceevlej ÛelegYeg&pe kesâ efJekeâCe& meceefÉYeeefpele keâjles nQ~

efJekeâCe& AC kesâ ceOÙe-efyevog kesâ efveoxMeebkeâ,

X
x

=
+1

2
  leLee  Y =

+
=

2 6

2
4

efJekeâCe& BD kesâ ceOÙe-efyevog kesâ efveoxMeebkeâ,

X =
+

=
3 4

2

7

2
  leLee  Y y

=
+5

2

Q Ùes efyevog meceeve neWies~

\
1

2

7

2

+
=

x  leLee 4 5

2
=

+ y

Þ 1 7+ =x  leLee 8 5= + y

Þ            x = -7 1 leLee y = -8 5

Þ            x = 6  leLee y = 3

Dele: x = 6, y = 3 nQ~

11. efyevog ( , )5 7-  leLee ( , )8 1-  keâes efceueeves Jeeues jsKeeKeC[ keâes
meceef$eYeeefpele keâjves Jeeues efyevogDeeW kesâ efveoxMeebkeâ %eele keâerefpeS~ 

nue ceevee efyevog C leLee D jsKeeKeC[ keâes meceef$eYeeefpele keâjles nQ~

efyevog C, AB keâes 1 : 2 ceW efJeYeeefpele keâjsiee~

\     x1

1 8 2 5

1 2
=

+

+

( ) ( ) 

leLee   y1

1 1 2 7

1 2
=

- + -

+

( ) ( )

Þ           x1

8 10

3
=

+
  

leLee  y1

1 14

3
=

- -

       x1 6=  leLee  y1

15

3
=

-
 = - 5

\ C kesâ efveoxMeebkeâ = -( , )6 5

Q efyevog D AB,  keâes 2 : 1 ceW efJeYeeefpele keâjsiee~

\  x2

2 8 1 5

2 1
=

+

+

( ) ( ) 

leLee   y2

2 1 1 7

2 1
=

- + -

+

( ) ( )

Þ     x2

16 5

3
=

+

leLee      y2

2 7

3
=

- -

Þ     x2 7=  

leLee y2

9

3
=

-
 = - 3

\ D kesâ efveoxMeebkeâ = -( , )7 3

Dele: DeYeer<š efyevog ( , )6 5-  Deewj ( , )7 3-  nQ~

12. ef$eYegpe keâer ceeefOÙekeâe keâer uecyeeF& %eele keâerefpeS efpemekesâ Meer<e& (5,

6), (3, 8) leLee ( , )-1 2  nQ~ 

nue ceevee A = ( , )5 6 , B = ( , )3 8 , C = -( , )1 2  

hegve: ceevee D E,  leLee F ›eâceMe: BC CA,  leLee AB kesâ ceOÙe-efyevog
nQ~

\ D kesâ efveoxMeebkeâ,  x =
-

= =
3 1

2

2

2
1

leLee  y =
+

= =
8 2

2

10

2
5

      Q x
x x

y
y y

=
+

=
+é

ë
ê

ù

û
ú

1 2 1 2

2 2
,

\ D kesâ efveoxMeebkeâ = (1, 5)

  AD keâer uecyeeF& = - + -( ) ( )5 1 6 52 2

Q d x x y y= - + -é
ëê

ù
ûú

( ) ( ) ]2 1
2

2 1
2

            = + =16 1 17

E kesâ efveoxMeebkeâ,   x =
- +

= =
1 5

2

4

2
2

leLee    y =
+

= =
2 6

2

8

2
4

\ E kesâ efveoxMeebkeâ = ( , )2 4

 BE keâer uecyeeF& = - + -( ) ( )3 2 8 42 2

          = +1 16 = 17

F kesâ efveoxMeebkeâ, x =
+

= =
3 5

2

8

2
4

leLee     y =
+

= =
8 6

2

14

2
7
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A (5, 6)

B (3, 8) C (–1, 2)

EF

D

A (5, –7) D x y ( , )2 2C x y1  1( , ) B (8, –1)

D (3, 5) C (x, 6)

A (1, 2) B (4, y)



\  F kesâ efveoxMeebkeâ = ( , )4 7

CF keâer uecyeeF& = - - + -( ) ( )1 4 2 72 2

          = +25 25 = 50 = 5 2

Dele: ceeefOÙekeâeDeeW keâer uecyeeF& 17 17 5 2, ,  nw~

13. efyevogDeeW ( , )3 4-  leLee (1, 2) keâes efceueeves Jeeues jsKeeKeC[ keâes
efyevog P leLee Q leerve meceeve YeeieeW ceW yeeBšles nQ~ Ùeefo P leLee Q kesâ 

efveoxMeebkeâ ( , )p - 2  leLee 5

3
, q

æ

è
ç

ö

ø
÷ nQ, lees p leLee q kesâ ceeve %eele

keâerefpeS~

nue ØeMveevegmeej, efyevog P AB,  keâes 1 : 2 ceW efJeYeeefpele keâjsiee~

Devle: efJeYeepeve kesâ efveoxMeebkeâ

 x
m x m x

m m
=

+

+
1 2 2 1

1 2

,

Þ P =
+

+

1 1 2 3

1 2

( ) ( )
 =

+1 6

3
 = 7

3

leLee efyevog Q AB,  keâes 2 :1 ceW efJeYeeefpele keâjsiee~

\ y
m y m y

m m
=

+

+
1 2 2 1

1 2

Þ q =
+ -

+

2 2 1 4

2 1

( ) ( )

Þ  q =
-4 4

3
 = 0

Dele: p =
7

3
 leLee q = 0 nw~

14. efyevog A B,  Deewj C mebjsKeerÙe nQ leLee AB BC=  Ùeefo A B,  Deewj 
C kesâ efveoxMeebkeâ ›eâceMe: ( , ), ( , )3 1 3a  Deewj ( , )b 4  nQ, leye a Deewj 
b keâe ceeve %eele keâerefpeS~

nue efoÙee nw, A a B C b( , ), ( , ), ( , )3 1 3 4  mebjsKeerÙe nQ~ meeLe ner, 

AB BC=

\ efyevog B AC,  keâe ceOÙe-efyevog nesiee~

Deye, ceOÙe-efyevog kesâ efveoxMeebkeâ, X x x
=

+1 2

2

Þ   1
3

2
=

+ b Þ 2 3= + b

Þ    b = -2 3  Þ b = - 1

leLee Y
y y

=
+1 2

2
 Þ 3

4

2
=

+a

Þ     6 4= +a   Þ   a = -6 4 = 2

15. efyevog R kesâ efveoxMeebkeâ %eele keâerefpeS pees efyevogDeeW P ( , )-1 3  Deewj 
Q( , )2 5  keâes efceueeves Jeeueer jsKee hej efmLele nw, peyeefkeâ 

PR PQ=
3

5

nue ceevee R kesâ efveoxMeebkeâ ( , )x y  nQ~

ØeMveevegmeej,  PR PQ=
3

5

Þ  
PR

PQ
=

3

5
  Þ   PR PQ: := 3 5

efyevog P RQ,  keâes 3 : 5 ceW Devle: efJeYeeefpele keâjlee nw~

P kesâ efveoxMeebkeâ,  x m x m x

m m
=

+

+
1 2 2 1

1 2

Þ        - =
+

+
1

3 2 5

3 5

( ) x

Þ    - = +8 6 5x

Þ    - - =8 6 5x 

Þ     x =
-14

5

leLee       y
m y m y

m m
=

+

+
1 2 2 1

1 2

Þ                3
3 5 5

3 5
=

+

+

( ) y
 

Þ       24 15 5= + y

Þ   24 15 5- = y   

Þ    5 9y =   Þ   y =
9

5

Dele: efyevog R kesâ efveoxMeebkeâ -æ

è
ç

ö

ø
÷

14

5

9

5
,  nQ~

r r r
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A (3, –4) B (1, 2)P (P, –2) Q (5/3, q)

A (3, a)
(x , y )1  1

B (1, 3)
(x, y) 

C (b, 4)
(x , y )2  2

(x, y) P (–1, 3) Q (2, 5)

m =31 m =52



 8 
ef$ekeâesCeefceefle keâe heefjÛeÙe

ØeMveeJeueer 8.1

1. Ùeefo sin A =
12

13
, leye cos A keâe ceeve %eele keâerefpeS~

nue efoÙee nw, sin A =
12

13
 =

uecye
keâCe&

\   uecye = 12, keâCe& = 13

DABC ceW, Ð = °B 90

\    AC AB BC2 2 2= +

Þ    ( ) ( )13 122 2 2= +AB

Þ 169 144 2- = AB

Þ    AB2 25=

Þ      AB = 5 (DeeOeej)

Deye,     cos A
AB

AC
= =

DeeOeej
keâCe&

Þ     cos A =
5

13

2. Ùeefo tan ,q =
a

b
 leye sec q keâe ceeve keäÙee nesiee?

nue efoÙee nw, tan q = =
a

b

uecye
DeeOeej

heeFLeeieesjme ØecesÙe mes,

 (keâCe&)2 = (uecye)2 + (DeeOeej)2

Þ     (keâCe&)2 2 2= +a b

Þ    keâCe& = +a b2 2

Deye, sec q =
keâCe&
DeeOeej

Þ sec q =
+a b

b

2 2

3. Ùeefo sin C =
15

17
, leye sin A keâe ceeve %eele keâerefpeS~

nue efoÙee nw, sin C =
15

17
 =

uecye
keâCe&

DABC ceW,         Ð = °B 90

\      AC AB BC2 2 2= +

Þ      ( ) ( )17 152 2 2= + BC

Þ            289 225 2= + BC

Þ       BC2 289 225= -

Þ       BC2 64=

Þ         BC = =64 8

Deye,    sin A
BC

AC
= =

uecye
keâCe&

Þ    sin A =
8

17

4. Skeâ DABC ceW, Ð = °B 90  nw~ Ùeefo AB = 2 Deewj AC = 3 mesceer 
nw, leye sin A keâe ceeve %eele keâerefpeS~

nue efoÙee nw, D ABC ceW, Ð = °B 90

leLeeAB = 2 mesceer,  AC = 3 mesceer

[ 75 ]

C

B A

keâCe&=13
uecye=12 

b

a

q

A

B C

1715

C

B A

3

2



\           AC AB BC2 2 2= +

Þ     ( ) ( )3 22 2 2= + BC  

Þ          9 4 2= + BC

Þ  BC2 9 4= -  

Þ          BC = 5

Deye,     sin A =
uecye
keâCe&

 = BC

AC

Þ      sin A =
5

3

5. efoS ieS efÛe$e ceW DABC Skeâ mecekeâesCe ef$eYegpe nw Deewj tan A =
4

3

nw, leye AC keâe ceeve %eele keâerefpeS~

nue efoÙee nw,   tan A = =
4

3

uecye
DeeOeej

ÙeneB, uecye ( ) ,BC = 4  DeeOeej ( )AB = 3

DABC ces,     AC AB BC2 2 2= +

Þ             AC2 2 23 4= +( ) ( )

Þ             AC2 9 16= +  

Þ        AC2 25=

Þ               AC = 25 

Þ       AC = 5

6. Ùeefo 17 8cosA = , leye 15 8cos secec A A-  keâe ceeve %eele
keâerefpeS~

nue efoÙee nw, 17 8cos A =

\ cos A = =
8

17

DeeOeej
keâCe&

\ DeeOeej ( ) ,AB = 8  keâCe& ( )AC = 17

DABC ceW, Ð = °B 90

\    AC AB BC2 2 2= +

Þ    ( ) ( )17 82 2 2= + BC

Þ           289 64 2- = BC

Þ                BC2 225=

Þ         BC = 225

Þ         BC = 15

\         cosec A
AC

BC
= = =

keâCe&
uecye

17

15

leLee       sec A
AC

AB
= = =

keâCe&
DeeOeej

17

8

Deye, 15 8 15
17

15
8

17

8
cos secec A A- = ´ - ´

       = -17 17 = 0

7. Ùeefo tan A =
3

4
, leye efoKeeFS efkeâ  sin cosA A =

12

25

nue efoÙee nw,   tan A =
3

4
 = =

uecye
DeeOeej

BC

AB

DABC ceW,   Ð = °B 90

\     AC BC AB2 2 2= +

Þ            AC = +9 16 = 25 = 5

\      sin A
BC

AC
= = =

uecye
keâCe&

3

5

leLee     cos A
AB

AC
= = =

DeeOeej
keâCe&

4

5

Deye,      yeeÙeeB he#e = sin cosA A

      = ´
3

5

4

5
 =

12

25

       = oeÙeeB he#e

8. Ùeefo sin a =
1

2
 Deewj a Skeâ vÙetve keâesCe nw, leye 

( cos cos )3 4 3a a-  keâe ceeve %eele keâerefpeS~  

nue Q sin a =
1

2
 =

uecye
keâCe&

         [efoÙee nw]

heeFLeeieesjme ØecesÙe mes

DeeOeej = -( ) ( )keâCe& uecye2 2

        = -4 1 = 3
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17

8
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\    cos a = =
DeeOeej
keâCe&

3

2

Deye,  3 4 3cos cosa a-   =
æ

è

ç
ç

ö

ø

÷
÷

-
æ

è

ç
ç

ö

ø

÷
÷

3
3

2
4

3

2

3

    = -
´3 3

2

4 3 3

8

      = -
3 3

2

3 3

2
 = 0

9. Ùeefo cos q =
2

3
, leye 2 2 92 2sec tanq q+ -  keâe ceeve %eele

keâerefpeS~

nue efoÙee nw, cos q =
2

3
 =

DeeOeej
keâCe&

heeFLeeieesjme ØecesÙe mes,

uecye = -( ) ( )keâCe& DeeOeej2 2

          = -( ) ( )3 22 2  = -9 4 = 5

\        sec q = =
keâCe&
DeeOeej

3

2

leLee   tan q = =
uecye
DeeOeej

5

2

Deye,  2 2 92 2sec tanq q+ -  = æ

è
ç

ö

ø
÷ +

æ

è

ç
ç

ö

ø

÷
÷

-2
3

2
2

5

2
9

2 2

      = + -
9

2

5

2
9

         = -7 9 = - 2

10. DABC ceW Ð A mecekeâesCe nw, efpemeceW AB = 5 mesceer Deewj 
BC = 12 mesceer nw, leye sin ,B  cosC Deewj tan B keâe ceeve
%eele keâerefpeS~

nue efoÙee nw, DABC ceW, Ð = °A 90 ,

     AB = 5, BC = 12

DABC ceW,     BC AC AB2 2 2= +

Þ  144 252= +AC

Þ                   AC2 144 25= -

Þ                     AC = 119

Deye, sin B
AC

BC
= = =

uecye
keâCe&

119

12

leLee  cos C
AC

BC
= = =

DeeOeej
keâCe&

119

12

11. efoÙee nw, sin A =
3

5
, leye Ð A kesâ DevÙe ef$ekeâesCeefceleerÙe Devegheele

%eele keâerefpeS~

nue ØeMveevegmeej, sin A = =
3

5

uecye
keâCe&

ÙeneB,   uecye = 3 leLee keâCe& = 5

heeFLeeieesjme ØecesÙe mes,

     DeeOeej = -( ) ( )keâCe& uecye2 2

        = -( ) ( )5 32 2

    = -25 9 = 16 = 4

Deye,   cos A = =
DeeOeej
keâCe&

4

5

        tan A = =
uecye
DeeOeej

3

4

     cot A = =
DeeOeej
uecye

4

3

    sec A = =
keâCe&
DeeOeej

5

4

leLee       cosec A = =
keâCe&
uecye

5

3

12. efoÙee nw, 15 8cot A = , leye Ð A kesâ DevÙe ef$ekeâesCeefceleerÙe
Devegheele %eele keâerefpeS~

nue efoÙee nw,    15 8cot A =

Þ cot A = =
8

15

DeeOeej
uecye

DABC ceW  ÐB = 90°

\ AC AB BC2 2 2= +

Þ AC2 64 225= +

Þ        AC = 289

Þ        AC = 17 ( )keâCe&

Deye,     sin A = =
uecye
keâCe&

15

17

         cos A = =
DeeOeej
keâCe&

8

17

         tan A = =
uecye
DeeOeej

15

8
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  sec A = =
keâCe&
DeeOeej

17

8

leLee        cosec A = =
keâCe&
uecye

17

15

13. Ùeefo tan ,q =
4

3
 leye sin cos

sin cos

q q

q q

+

+
 keâe ceeve %eele keâerefpeS~

nue efoÙee nw, tan q = =
4

3

uecye
DeeOeej

\   uecye = 4, DeeOeej = 3

heeFLeeieesjme ØecesÙe mes,
      ( ) ( ) ( )keâCe& uecye DeeOeej2 2 2= +

Þ    keâCe& = +( ) ( )4 32 2

         = +16 9 = 125  = 5

\             sin q = =
uecye
keâCe&

4

5

leLee        cos q = =
DeeOeej
keâCe&

3

5

Deye,   sin cos

sin cos

q q

q q

+

-
=

+

-

4

5

3

5
4

5

3

5

 = 7 5

1 5

/

/
 = 7

14. Ùeefo 5 4tan ,q =  leye 5 3

5 2

1

6

sin cos

sin cos

q q

q q

-

+
=

nue efoÙee nw,    5 4tan q =

Þ tan q = =
4

5

uecye
DeeOeej

\         uecye = 4, DeeOeej = 5

Deye,       keâCe& = +( ) ( )uecye DeeOeej2 2

        = +16 25 = 41

\         sin q = =
uecye
keâCe&

4

41

leLee    cos q = =
DeeOeej
keâCe&

5

41

      yeeÙeeB he#e = -

+

5 3

5 2

sin cos

sin cos

q q

q q
 

     =

´ - ´

´ +
´

5
4

41
3

5

41

5
4

41

2 5

41

   =

-

+

20

41

15

41
20

41

10

41

 =

5

41
30

41

 

  = =
5

30

1

6
 = oeÙeeB he#e

15. Ùeefo 3 4tan A = , leye efmeæ keâerefpeS efkeâ

(i)
sec cos

sec cos

A A

A A

-

+
=

ec

ec

1

7

(ii)
1

1

1

2 2

-

+
=

sin

cos

A

A

nue efoÙee nw, 3 4tan A =

Þ         tan A = =
4

3

uecye
DeeOeej

\        uecye = 4, DeeOeej = 3

heeFLeeieesjme ØecesÙe mes,

   keâCe& = +( ) ( )uecye DeeOeej2 2

     = +( ) ( )4 32 2

  = +16 9 = 25 = 5

\         sec ,A = =
keâCe&
DeeOeej

5

3
 cos A = =

DeeOeej
keâCe&

3

5

       cos ,ec A = =
keâCe&
uecye

5

4
 sin A = =

uecye
keâCe&

4

5

(i) yeeÙeeB he#e =
-

+

sec cos

sec cos

A A

A A

ec

ec

  =
-

+

5

3

5

4
5

3

5

4

[ceeve jKeves hej]

       =

-

+

20 15

12
20 15

12

[ue.me. uesves hej]

    = = =
5

35

1

7
 oeÙeeB he#e

(ii) yeeÙeeB he#e =
-

+

1

1

sin

cos

A

A
 =

-

+

1
4

5

1
3

5

 = = =

1

5
8

5

1

8

1

2 2
 = oeÙeeB he#e

16. Ùeefo 3 sin cosq q= , leye sin tan cot )

sin cos

q q (1 q

q q

+

+
 keâe

ceeve %eele keâerefpeS~

nue efoÙee nw, 3 sin cosq q=

Þ        
sin

cos

q

q
=

1

3
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Þ    tan q = =
1

3

uecye
DeeOeej

\        uecye = 1, DeeOeej = 3

heeFLeeieesjme ØecesÙe mes,

 keâCe& = +( ) ( )uecye DeeOeej2 2

     = +( ) ( )1 32 2

      = +1 3 = 4 = 2

\       sin q = =
uecye
keâCe&

1

2

    cos q = =
DeeOeej
keâCe&

3

2

   tan q = =
uecye
DeeOeej

1

3

   cos t q = =
DeeOeej
uecye

3

1

Deye,   sin tan cot )

sin cos

q q (1 q

q q

+

+
 =

´ +

+

1

2

1

3
1 3

1

2

3

2

( )

    =

+

+

1

2 3
1 3

1 3

2

( )

 =
1

3

17. efmeæ keâerefpeS efkeâ  sec sin

tan
cos cos

2 2

2

2 2q q

q
q q

-
= -ec

nue yeeÙeeB he#e =
-sec sin

tan

2 2

2

q q

q

           =
-

1
2

2

2

2

cos
sin

sin

cos

q
q

q

q

[ sin cosq q kesâ heoeW ceW efueKeves hej]

    =
-1 2 2

2

sin cos

sin

q q

q
 

      = -
1

2

2 2

2sin

sin cos

sinq

q q

q

    = -cos cosec2 2q q = oeÙeeB he#e

18. efmeæ keâerefpeS efkeâ ( tan cot ) (sin cos )1 + + -A A A A

              = -sin tan cot cosA A A A

nue yeeÙeeB he#e = + + -( tan cot ) (sin cos )1 A A A A

      = + +
æ

è
çç

ö

ø
÷÷ -1

sin

cos

cos

sin
(sin cos )

A

A

A

A
A A

     =
+ +(cos sin sin cos )

cos sin

A A A A

A A

2 2

´ -(sin cos )A A

 =
-sin cos

cos sin

3 3A A

A A
[ ( ) ( )]Q a b a b a b ab3 3 2 2- = - + +

 = -
sin

cos

cos

sin

2 2A

A

A

A

 = -sin tan cot cosA A A A

 = oeÙeeB he#e

19. DABC ceW, Ð B mecekeâesCe nw~ Ùeefo AC BC+ = 49 mesceer Deewj 
AB = 7 mesceer nw, leye sin , cos , tanA A C Deewj sec C keâe
ceeve %eele keâerefpeS~

nue DABC ceW, Ð = °B 90 , AC BC+ = 49, AB = 7

\           AC BC AB2 2 2= +

Þ     ( ) ( )49 72 2 2- = +BC BC [ØeMveevegmeej]
Þ 2401 98 492 2+ - = +BC BC BC( )

Þ      98 2401 49( )BC = -

Þ       BC = =
2352

98
24

\      AC = - =49 24 25

Deye, sin ,A =
24

25
 cos A =

7

25

       tan ,C =
7

24
 sec C =

25

24

20. Ùeefo sec q =
4

7
, leye efmeæ keâerefpeS efkeâ

    2

2

20

7

2 2

2 2

tan cos

cos cot

q q

q q

-

-
=

ec

nue efoÙee nw, sec q =
4

=
7

keâCe&
DeeOeej

heeFLeeieesjme ØecesÙe mes,

 uecye = -( ) ( )keâCe& DeeOeej2 2

        = -16 7

       = 9  = 3

\        tan , cosq q= =
3

7

7

4

   cos ,ec =
4

3
 cot q =

7

3

yeeÙeeB he#e = -

-

2

2

2 2

2 2

tan cos

cos cot

q q

q q

ec
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    =
´ -

´ -

2
9

7

16

9

2
7

16

7

9

  =

´ - ´

´

´ - ´

´

9 18 16 7

7 9

14 9 16 7

16 9

  =
- ´

- ´

( )

( )

162 112 16

126 112 7
 =

´

´

50 16

14 7

  =
´

400

7 7
 =

20

7

   = oeÙeeB he#e Fefle efmeæced

ØeMveeJeueer 8.2

1. sin cos cos2 2 230 45 30° + ° + ° keâe ceeve %eele keâerefpeS~

nue sin cos cos2 2 230 45 30° + ° + °

=
æ

è
ç

ö

ø
÷ +

æ

è
ç

ö

ø
÷ +

æ

è

ç
ç

ö

ø

÷
÷

1

2

1

2

3

2

2 2 2

= + +
1

4

1

2

3

4
 =

+ +1 2 3

4
 =

6

4
  =

3

2

2. (sin cos ) (sin cos )30 30 60 60° + ° - ° + °  keâe ceeve %eele
keâerefpeS~

nue (sin cos ) (sin cos )30 30 60 60° + ° - ° + °

= +
æ

è

ç
ç

ö

ø

÷
÷

- +
æ

è

ç
ç

ö

ø

÷
÷

1

2

3

2

3

2

1

2

=
+

-
+1 3

2

3 1

2

  =
+ - -1 3 3 1

2
 = 0

3. 3 30 4 603sin sin° - ° keâe ceeve %eele keâerefpeS~

nue 3 30 4 603sin sin° - °

= ´ -
æ

è

ç
ç

ö

ø

÷
÷

3
1

2
4

3

2

3

 = -
´3

2

4 3 3

8

=
-12 12 3

8
 = -12 1 3

8

( ) = -3 1 3

2

( )

4. Ùeefo x tan cos sin cot45 60 60 60° ° = ° °, lees x keâe ceeve
%eele keâerefpeS~

nue efoÙee nw, x tan cos sin cot45 60 60 60° ° = ° °

Þ   x ´ ´ = ´1
1

2

3

2

1

3

Þ       
x

2

1

2
=     Þ     x = 1

5. efmeæ keâerefpeS efkeâ

( )( cot ) tan sin3 1 3 30 60 2 603+ - ° = ° - °

nue yeeÙeeB he#e = + - °( ) ( cot )3 1 3 30

= + -( ) ( )3 1 3 3

 = - + -3 3 3 3 3 = 2 3

oeÙeeB he#e  = ° - °tan sin3 60 2 60

= -
æ

è

ç
ç

ö

ø

÷
÷

( )3 2
3

2
3  = -3 3 3

= =2 3  yeeÙeeB he#e

6. Ùeefo, DABC, C hej mecekeâesCe nw, leye cos( )A B+  keâe ceeve
%eele keâerefpeS~

nue efoÙee nw, cos( )A B+  = °cos 90  

[ ]Q A B C C+ + = Ð = °180 90leLee
       = 0

7. efvecve kesâ ceeve %eele keâerefpeS
(i) sin cosq q Ùeefo q = °30

(ii) 3 45 2 45 452tan sin cos° + ° °

nue (i) sin cosq q

= ° ´ °sin cos30 30 [q = °30  jKeves hej]

    = ´
1

2

3

2
 =

3

4

(ii) 3 45 2 45 452tan sin cos° + ° °

= + ´ ´3 1 2
1

2

1

2

2( )

= +3
2

2
 = +3 1 = 4

8. Ùeefo sin cosq q- = 0, ( )0 90£ £ °q , lees q keâe ceeve %eele
keâerefpeS~

nue sin cosq q- = 0

Þ sin cosq q=  Þ 
sin

cos

q

q
= 1

Þ tan q = 1 Þ tan tanq = °45

Þ       q = °45

9. Ùeefo  2 30 60
3

4
30 102 2 2cos sin tanec °+ °- ° =x ,

lees x keâe ceeve %eele keâerefpeS~

nue efoÙee nw,

2 30 60
3

4
30 102 2 2cos sin tanec ° + ° - ° =x

Þ   2 2
3

2

3

4

1

3
102

2 2

( ) +
æ

è

ç
ç

ö

ø

÷
÷

-
æ

è
ç

ö

ø
÷ =x

Þ       8
3

4

3

4

1

3
10+ × - × =x

Þ        8
3

4

1

4
10+ - =

x
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Þ         
3

4
10 8

1

4

x
= - +

Þ        
3

4

9

4

x
=  Þ x = =

9

3
3

10. efmeæ keâerefpeS efkeâ
(i) 2 45 602 2(cos tan )° + °  - ° - ° =6 45 30 62 2(sin tan )

(ii) 2 60 30 60 454 4 2 2(cos sin ) (tan cot )° + ° - ° - °

+ ° =3 30
9

4

2sec

nue (i) yeeÙeeB he#e = ° + °2 45 602 2(cos tan )

        - ° - °6 45 302 2(sin tan )

=
æ

è
ç

ö

ø
÷ +

é

ë

ê
ê

ù

û

ú
ú

-
æ

è
ç

ö

ø
÷ -

æ

è
ç

ö

ø
÷

é

ë

ê
ê

ù
2

1

2
3 6

1

2

1

3

2
2

2 2

( )

û

ú
ú

= +
é

ë
ê

ù

û
ú - -

é

ë
ê

ù

û
ú2

1

2
3 6

1

2

1

3

= -7 1 = 6 = oeÙeeB he#e

(ii) yeeÙeeB he#e = 2 60 304 4(cos sin )° + °

   - ° - ° + °(tan cot ) sec2 2 260 45 3 30

   =
æ

è
ç

ö

ø
÷ +

æ

è
ç

ö

ø
÷

é

ë

ê
ê

ù

û

ú
ú

2
1

2

1

2

4 4

 - - +
æ

è
ç

ö

ø
÷[( ) ( ) ]3 1 3

2

3

2 2
2

  = +
é

ë
ê

ù

û
ú - - + ´2

1

16

1

16
3 1 3

4

3
[ ]

  = - +
1

4
2 4 = =

9

4
 oeÙeeB he#e  Fefle efmeæced

11. Ùeefo sin ( )A B+ = 1 Deewj sin ( ) ;A B- =
1

2
 

0 90£ + £ °A B  Deewj A B> , lees A Deewj B keâe ceeve %eele
keâerefpeS~

nue efoÙee nw,   sin( )A B+ = 1

Þ          sin( ) sinA B+ = °90

Þ  A B+ = °90 …(i)

leLee            sin( )A B- =
1

2

Þ           sin( ) sinA B- = °30

    A B- = °30 …(ii)

meceer (i) leLee (ii) keâes peesÌ[ves hej,
    2 120A = ° Þ A = °60

meceer (i) mes, B = °30

Dele:  A = °60 , B = °30  nw~ 

12. Ùeefo sin ( )A B+ = 1 Deewj cos( )A B- =
3

2
, lees A Deewj B

keâe ceeve %eele keâerefpeS~

nue ØeMve 11 keâer YeeBefle mJeÙeb nue keâjW~

13. vÙetve keâesCe DABC ceW, Ùeefo tan ( )A B C+ - = 1 Deewj 
sec ( )B C A+ - = 2, lees A B,  Deewj C keâe ceeve %eele keâerefpeS~

nue efoÙee nw,  tan( )A B C+ - = 1

Þ    tan( ) tanA B C+ - = °45

Þ         A B C+ - = °45 …(i)

leLee      sec( )B C A+ - = 2

Þ      sec( ) secB C A+ - = °60

Þ          B C A+ - = °60 …(ii)

efkeâmeer ef$eYegpe ceW, A B C+ + = °180 …(iii)

meceer (i) leLee (ii) mes,   2 105B = °

Þ     B =
°105

2

meceer (ii) leLee (iii) mes,
         2 240( )B C+ = ° 

Þ B C+ = °120

Þ            C =
°135

2
     [B keâe ceeve jKeves hej]

meceer (iii) mes, A = °60

Dele: A = °60 , B =
°105

2
 Deewj C =

°135

2
 nw~

14. veerÛes oer ieF& Deeke=âefle ceW, DPQR, Q hej mecekeâesCe nw, Ùeefo 
PQ = 5 mesceer, PR = 10 mesceer nw, lees ÐQPR Deewj Ð PRQ

%eele keâerefpeS~

nue mecekeâesCe DPQR ceW, Ð = °Q 90 , PQ = 5, PR = 10 mesceer

  cos( )
( )

( )
Ð = = =QPR

PQ

PR

DeeOeej
keâCe&

 5

10

1

2

Þ   cos( ) cosÐ = °QPR 60

Þ      Ð = °QPR 60

leLee sin( )
( )

( )
Ð =PRQ

PQ

PR

uecye
keâCe&

  = =
5

10

1

2

Þ sin( ) sinÐ = °PRQ 30

Þ     Ð = °PRQ 30

ØeMveeJeueer 8.3

1. (cos ) tanec2 21q q-  keâe ceeve %eele keâerefpeS~

nue (cos ) tanec2 21q q- ´

= ´cot tan2 2q q

= ´
1

2

2

tan
tan

q
q = 1
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2. efmeæ keâerefpeS efkeâ 1

1

+

-
= +

cos

cos
cos cot

A

A
A Aec

nue yeeÙeeB he#e =
+

-

1

1

cos

cos

A

A

    =
+

-
´

+

+

1

1

1

1

cos

cos

cos

cos

A

A

A

A

   =
+

-

( cos )

cos

1

1

2

2

A

A
 = +( cos )

sin

1 2

2

A

A

   =
+1 cos

sin

A

A
 = +cos cotec A A

  = oeÙeeB he#e Fefle efmeæced

3. efoKeeFS efkeâ ( sin cos )1 2- +A A

                    = - +2 1 1( sin ) ( cos )A A

nue yeeÙeeB he#e = - +( sin cos )1 2A A

= + + -1 22 2sin cos sinA A A

- +2 2sin cos cosA A A

= + - - +1 1 2 2 2sin sin cos cosA A A A

[ sin cos ]Q 2 2 1A A+ =

= - - +2 2 2 2sin sin cos cosA A A A

= - - -2 1 2 1( sin ) cos ( sin )A A A

= - -2 1 1( sin ) ( cos )A A

= oeÙeeB he#e Fefle efmeæced

4. efmeæ keâerefpeS efkeâ 

  sin

cos

cos

sin
cos

q

q

q

q
q

1

1
2

+
+

+
= ec

nue yeeÙeeB he#e =
+

+
+sin

cos

cos

sin

q

q

q

q1

1

    = + + +

+

sin cos cos

( cos ) sin

2 21 2

1

q q q

q q

   =
+

+

2 2

1

cos

( cos ) sin

q

q q
    

   =
+

+ ×

2 1

1

( cos )

( cos ) sin

q

q q
   

  = =2 cosec q oeÙeeB he#e

5. efmeæ keâerefpeS efkeâ cos

sin

sin

cos

q

q

q

q1

1

+
=

-

nue yeeÙeeB he#e =
+

cos

sin

q

q1

   =
+

´
-

-

cos

sin

sin

sin

q

q

q

q1

1

1

   =
-

-

cos ( sin )

sin

q q

q

1

1 2
     

     =
-cos ( sin )

cos

q q

q

1
2

    

=
-

=
1 sin

cos

q

q
 oeÙeeB he#e Fefle efmeæced

6. a Deewj b keâe ceeve %eele keâerefpeS~
sin cos ( tan cot )x x x x´ +5 2 = +a b xsin2

nue sin cos ( tan cot )x x x x´ +5 2 = +a b xsin2

Þ sin cos
sin

cos

cos

sin
x x

x

x

x

x
´ +

é

ë
ê

ù

û
ú5 2  = +a b xsin2

Þ sin cos
sin cos

cos sin
x x

x x

x x
´

+

×

é

ë
ê
ê

ù

û
ú
ú

5 22 2

 = +a b xsin2

Þ 5 22 2 2sin cos sinx x a b x+ = +

Þ 5 2 12 2 2sin ( sin ) sinx x a b x+ - = +

Þ 5 2 22 2 2sin sin sinx x a b x+ - = +

Þ 2 3 2 2+ = +sin sinx a b x

oesveeW he#eeW keâer leguevee keâjves hej,
a = 2, b = 3

7. efmeæ keâerefpeS efkeâ 

( tan )
tan

1 1
12

2
+ + +

æ

è
ç

ö

ø
÷q

q
 =

-

1
2 4sin sinq q

nue yeeÙeeB he#e = + + +
æ

è
ç

ö

ø
÷( tan )

tan
1 1

12

2
q

q

    = + +sec ( cot )2 21q q

    = +
1

2

2

cos
cos

q
qec     

      = +
1 1

2 2cos sinq q
 =

+

×

sin cos

cos sin

2 2

2 2

q q

q q
       

    =
-

1

1 2 2( sin ) (sin )q q

  =
-

=
1

2 4sin sinq q
 oeÙeeB he#e Fefle efmeæced

8. efmeæ keâerefpeS efkeâ

(i) ( cot cos )1 + -q qec  ( tan sec )1 2+ + =q q

(ii) tan cot sec cos2 2 2 22q q q q+ + = + ec

nue (i) yeeÙeeB he#e  

 = + - + +( cot cos ) ( tan sec )1 1q q q qec

= + -
æ

è
çç

ö

ø
÷÷ + +

æ

è
çç

ö

ø
÷÷1

1
1

1cos

sin sin

sin

cos cos

q

q q

q

q q

=
+ -

´
+ +sin cos

sin

cos sin

cos

q q

q

q q

q

1 1

=
+ -(sin cos )

sin cos

q q

q q

2 1

     [ ( ) ( ) ]Q a b a b a b+ - = -2 2
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=
+ + -sin cos sin cos

sin cos

2 2 2 1q q q q

q q

=
+ -1 2 1sin cos

sin cos

q q

q q
 =

2 sin cos

sin cos

q q

q q

= 2

= oeÙeeB he#e   Fefle efmeæced

(ii) yeeÙeeB he#e = - +tan cot2 2 2q q

      = - + - +sec2 21 1 2q qcosec

      = +sec cos2 2q qec

   = oeÙeeB he#e Fefle efmeæced

9. efmeæ keâerefpeS efkeâ tan cot
sin

sin cos
q q

q

q q
- =

-

×

2 12

nue yeeÙeeB he#e = -tan cotq q

= -
sin

cos

cos

sin

q

q

q

q

=
-sin cos

sin cos

2 2q q

q q

=
- -sin ( sin )

sin cos

2 21q q

q q

=
-2 12sin

sin cos

q

q q

= oeÙeeB he#e Fefle efmeæced

10. efmeæ keâerefpeS efkeâ 
sec sin

tan
cot cos

2 2

2

2 21
q q

q
q q

-
= + -

nue yeeÙeeB he#e =
-sec sin

tan

2 2

2

q q

q

=
-

1
2

2

2

2

cos
sin

sin

cos

q
q

q

q

      

=
-1 2 2

2

sin cos

sin

q q

q

=
+ -sin cos sin cos

sin

2 2 2 2

2

q q q q

q

= + -1 2 2cot cosq q

= oeÙeeB he#e Fefle efmeæced

11. efmeæ keâerefpeS efkeâ 

   
1

1

1- +

+ -
=

+cos sin

sin cos

sin

cos

A A

A A

A

A

nue yeeÙeeB he#e =
- +

+ -

1

1

cos sin

sin cos

A A

A A

=
- +

+ -
´

+ +

+ +

1

1

1

1

cos sin

sin cos

sin cos

sin cos

A A

A A

A A

A A

=
+ -

+ -

( sin ) cos

(sin cos )

1

1

2 2

2

A A

A A

=
+ + -

+ + -

1 2

2 1

2 2

2 2

sin sin cos

sin cos sin cos

A A A

A A A A

=
- + +

+ -

( cos ) sin sin

sin cos

1 2

1 2 1

2 2A A A

A A

=
+ +sin sin sin

sin cos

2 2 2

2

A A A

A A

=
+2 2

2

2sin sin

sin cos

A A

A A

=
+2 1

2

sin ( sin )

sin cos

A A

A A

=
+

=
1 sin

cos

A

A
 oeÙeeB he#e Fefle efmeæced

12. efmeæ keâerefpeS efkeâ (cos sin ) (sec cos )ec q q q q- -

         = × =
+

sin cos
tan cot

q q
q q

1

nue yeeÙeeB he#e = - -(cos sin ) (sec cos )ec q q q q

    = -
æ

è
çç

ö

ø
÷÷ -

æ

è
çç

ö

ø
÷÷

1 1

sin
sin

cos
cos

q
q

q
q

    =
-

´
-1 12 2sin

sin

cos

cos

q

q

q

q

    = ´
cos

sin

sin

cos

2 2q

q

q

q

    = cos sinq q

oeÙeeB he#e =
+

1

tan cotq q

     =
+

1

sin

cos

cos

sin

q

q

q

q

        =
+

×

1
2 2sin cos

cos sin

q q

q q

        = ×cos sinq q

\ yeeÙeeB he#e = oeÙeeB he#e Fefle efmeæced

13. efmeæ keâerefpeS efkeâ
sin

sin

sin

sin
sec

A

A

A

A
A

+

-
+

-

+
=

1

1

1

1
2

nue yeeÙeeB he#e = +

-
+

-

+

sin

sin

sin

sin

A

A

A

A

1

1

1

1

      =
+ + -

-

sin sin

sin

A A

A

1 1

1 2
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          =
2

cos A

      = =2 sec A  oeÙeeB he#e Fefle efmeæced

14. efmeæ keâerefpeS efkeâ 
sec tan

sec tan

cos cot

cos cot

A A

A A

A A

A A

-

+

-

+

ec

ec

    = - -(sec tan ) (cos cot )A A A Aec

nue yeeÙeeB he#e =
-

+

-

+

sec tan

sec tan

cos cot

cos cot

A A

A A

A A

A A

ec

ec

   =
-

+
´

-

-

sec tan

sec tan

sec tan

sec tan

A A

A A

A A

A A

´
-

+
´

-

-

cos cot

cos cot

cos cot

cos cot

ec

ec

ec

ec

A A

A A

A A

A A

=
-

-
´

-

-

(sec tan )

sec tan

(cos cot )

cos cot

A A

A A

A A

A

2

2 2

2

2

ec

ec 2 A

= - -(sec tan ) (cos cot )A A A Aec

= oeÙeeB he#e [ sec tanQ 2 2 1A A- =  

  leLee cos cot ]ec2 2 1A A- =

15. efmeæ keâerefpeS efkeâ 

   sec
sin sin

cos cos

2
2 4

4 2

2

2
1q

q q

q q
-

-

-
=

nue yeeÙeeB he#e = -
-

-
sec

sin sin

cos cos

2
2 4

4 2

2

2
q

q q

q q

   = -
-

-
sec

sin ( sin )

cos ( cos )

2
2 2

2 2

1 2

2 1
q

q q

q q

   = -
- -

-
sec

sin [ ( cos )]

cos ( cos )

2
2 2

2 2

1 2 1

2 1
q

q q

q q

   = -
-

-
sec

sin ( cos )

cos ( cos )

2
2 2

2 2

2 1

2 1
q

q q

q q

   = -sec tan2 2q q

   = =1  oeÙeeB he#e Fefle efmeæced

16. efmeæ keâerefpeS efkeâ 

(tan sec ) (tan sec )q q q q+ - + +1 1  =
-

2

1

sin

sin

q

q

nue yeeÙeeB he#e 
= + - + +(tan sec ) (tan sec )q q q q1 1

= + -
æ

è
çç

ö

ø
÷÷ + +

æ

è
çç

ö

ø
÷÷

sin

cos cos

sin

cos cos

q

q q

q

q q

1
1 1

1

=
+ -

´
+ +sin cos

cos

sin cos

cos

q q

q

q q

q

1 1

=
+ -(sin ) cos

cos

q q

q

1 2 2

2

=
+ + -sin sin cos

cos

2 2

2

1 2q q q

q

=
+ - +

-

sin cos sin

sin

2 2

2

1 2

1

q q q

q

=
+ +

+ -

sin sin sin

( sin ) ( sin )

2 2 2

1 1

q q q

q q

=
+

+ -

2 2

1 1

2sin sin

( sin ) ( sin )

q q

q q

=
+

+ -

2 1

1 1

sin ( sin )

( sin ) ( sin )

q q

q q

=
-

=
2

1

sin

sin

q

q
 oeÙeeB he#e Fefle efmeæced

17. efmeæ keâerefpeS efkeâ
cos

tan

sin

sin cos
sin cos

A

A

A

A A
A A

1

2

-
+

-
= +

nue yeeÙeeB he#e 

=
-

+
-

cos

tan

sin

sin cos

A

A

A

A A1

2

=

-

+
-

cos

sin

cos

sin

sin cos

A

A

A

A

A A1

2

=
-

-
-

cos

cos sin

sin

cos sin

2 2A

A A

A

A A

=
-

-

cos sin

cos sin

2 2A A

A A

=
+ -

-

(cos sin ) (cos sin )

(cos sin )

A A A A

A A

= +sin cosA A =  oeÙeeB he#e

18. efmeæ keâerefpeS efkeâ
2 22sin cos (cos sin ) ( cosA A A A A+ + -     

            + sin )A 2 = +p A qsin2

leye p Deewj q keâe ceeve %eele keâerefpeS~

nue yeeÙeeB he#e 
= + +2 2sin cos (cos sin )A A A A  - +( cos sin )2 2A A

= + +2 2 2sin cos cos sinA A A A  

+ -2 4 2cos sin cosA A A

      - -sin sin cos2 4A A A

= - -1 4 2 2cos sinA A

= - - -1 4 1 2 2( sin ) sinA A

= -3 32sin A

Deye,  yeeÙeeB he#e = oeÙeeB he#e
Þ 3 32 2sin sinA p A q- = +
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oesveeW he#eeW keâer leguevee keâjves hej,
p = 3, q = - 3

19. efmeæ keâerefpeS efkeâ cos cot

cos cot

ec

ec

q q

q q

+

-

= + = +( cot ) cotcosec q q q2 21 2  + ×2 cosec q qcot

nue yeeÙeeB he#e =
+

-

cos cot

cos cot

ec

ec

q q

q q

       =
+

-
´

+

+

cos cot

cos cot

cos cot

cos cot

ec

ec

ec

ec

q q

q q

q q

q q

   =
+

-

(cos cot )

cos cot

ec

ec

q q

q q

2

2 2

  = (cosec cotq q+ )2

  = oeÙeeB he#e (I)
   = + + ×cosec cot cosec2 2 2q q q qcot

   = + + + ×1 22 2cot cot cos cotq q q qec

  = + + ×1 2 22cot cos cotq q qec

  = oeÙeeB he#e (II) Fefle efmeæced

20. efmeæ keâerefpeS efkeâ 

    
sin sin

cos cos

cos cos

sin sin

A B

A B

A B

A B

+

+
+

-

-
= 0

nue yeeÙeeB he#e 

=
+

+
+

-

-

sin sin

cos cos

cos cos

sin sin

A B

A B

A B

A B

=
- + -

+ -

sin sin cos cos

(cos cos ) (sin sin )

2 2 2 2A B A B

A B A B

=
+ - +

+ -

(sin cos ) (sin cos )

(cos cos ) (sin sin )

2 2 2 2A A B B

A B A B

=
-

+ -

1 1

(cos cos ) (sin sin )A B A B

= =0  oeÙeeB he#e Fefle efmeæced

21. efmeæ keâerefpeS efkeâ q p p( ) ,2 1 2- =  peneB sin cosq q+ = p

Deewj sec cosq q+ =ec q

nue yeeÙeeB he#e = -q p( )2 1

= + + -(sec ) [(sin cos ) ]q q q qcosec 2 1

= + +(sec ) (sin cosq q q qcosec 2 2 + -2 1sin cos )q q

= + + -(sec cos ) ( sin cos )q q q qec 1 2 1

= +
æ

è
çç

ö

ø
÷÷ ´

1 1
2

cos sin
sin cos

q q
q q

=
+

×
´

sin cos

cos sin
sin cos

q q

q q
q q2

= +2(sin cos )q q

= =2 p  oeÙeeB he#e Fefle efmeæced

22. Ùeefo sec tan ,q q+ = p  efoKeeFS efkeâ sec tanq q- =
1

p

leLee cos q Deewj sin q keâe ceeve %eele keâerefpeS~

nue efoÙee nw,     sec tanq q+ = p         …(i)

Þ     
1 1

sec tanq q+
=

p

Þ           
sec tan

sec tan

q q

q q

-

-
=

2 2

1

p

Þ    sec tanq q- =
1

p
…(ii)

meceer (i)  leLee (ii) keâes peesÌ[ves hej

  2
1

sec q = +p
p

2
1 12

× =
+

cos q

p

p
  

Þ     cos q =
+

2

12

p

p

leLee       sin cosq q= -1 2

    = -
+

æ

è

ç
ç

ö

ø

÷
÷

1
2

12

2
p

p

            =
+ + -

+

p p p

p

4 2 2

2 2

1 2 4

1( )

    =
+ -

+

p p

p

4 2

2 2

1 2

1( )

                =
-

+

( )

( )

p

p

2 2

2 2

1

1
 =

-

+

p

p

2

2

1

1

23. efmeæ keâerefpeS efkeâ sin

cos

sin

cos

A

A

A

A1 1+
+

-

 =
+

-
+

-

+
=

1

1

1

1
2

cos

cos

cos

cos

A

A

A

A
Acosec

nue yeeÙeeB he#e (I) =
+

+
-

sin

cos

sin

cos

A

A

A

A1 1

      =
- + +

+ -

sin [ cos cos ]

( cos ) ( cos )

A A A

A A

1 1

1 1

             =
-

2

1 2

sin

cos

A

A
 =

2
2

sin

sin

A

A

   = =2 cosec A  oeÙeeB he#e

yeeÙeeB he#e (II) = +

-
+

-

+

1

1

1

1

cos

cos

cos

cos

A

A

A

A

            =
+ + -

-

1 1

1 2

cos cos

cos

A A

A
 =

2

sin A

      = =2 cosec A  oeÙeeB he#e Fefle efmeæced
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24. efmeæ keâerefpeS efkeâ

 
sin

cos

cos

sin

sin

cos

cos

sin

A

A

A

A

A

A

A

A1

1

1

1

+
+

+æ

è
ç

ö

ø
÷

-
-

-æ

è
ç

ö

ø
÷

                   = 4 cosec A Acot

nue yeeÙeeB he#e

=
+

+
+æ

è
çç

ö

ø
÷÷

sin

cos

cos

sin

A

A

A

A1

1 sin

cos

cos

sin

A

A

A

A1

1

-
-

-æ

è
çç

ö

ø
÷÷

=
+ + +

+

sin cos cos

sin ( cos )

2 21 2

1

A A A

A A

              ́
- - +

-

sin cos cos

sin ( cos )

2 21 2

1

A A A

A A

=
+

+

2 2

1

cos

sin ( cos )

A

A A
´

- - - +

-

( sin ) cos cos

sin ( cos )

1 2

1

2 2A A A

A A

=
+

+
´

- +

-

2 1

1

2 2

1

2( cos )

sin ( cos )

cos cos

sin ( cos )

A

A A

A A

A A

= ´
-

-

2 2 1

1sin

cos ( cos )

sin ( cos )A

A A

A A

= ´
4

sin

cos

sinA

A

A

= =4 cos cotec A A  oeÙeeB he#e Fefle efmeæced

25. Ùeefo cos sin sinq q q- = 2 , efmeæ keâerefpeS efkeâ  
cos sin cosq q q+ = 2

nue efoÙee nw, cos sin sinq q q- = 2

Þ      cos sin sinq q q= +2

Þ       cos sin ( )q q= +2 1

Þ        sin
cos

q
q

=
+

´
-

-2 1

2 1

2 1

Þ        sin cos ( )q q= -2 1

Þ      sin cos cosq q q= -2

Þ   cos sinq q+ = 2 cos q Fefle efmeæced

26. efoKeeFS efkeâ
2 3 1 06 6 4 4(sin cos ) (sin cos )q q q q+ - + + =

nue yeeÙeeB he#e
= + - + +2 3 16 6 4 4(sin cos ) (sin cos )q q q q

= + - +2 32 3 2 3 4[(sin ) (cos ) ] (sinq q q cos )4 1q +

= + +2 2 2 4 4(sin cos ) (sin cosq q q q

   - - + +sin cos ) (sin cos )2 2 4 43 1q q q q

= + -2 24 4 2 2(sin cos ) sin cosq q q q

- + +3 14 4(sin cos )q q

= - + - +(sin cos ) sin cos4 4 2 22 1q q q q

= - + + +[sin cos sin cos ]4 4 2 22 1q q q q

= - + +(sin cos )2 2 2 1q q

= - +1 1 = =0  oeÙeeB he#e Fefle efmeæced

27. Ùeefo m = -cos sinq q Deewj n = +cos sinq q

efoKeeFS efkeâ m

n

n

m
+ =

-

2

1 2tan q

nue yeeÙeeB he#e = +
m

n

n

m
=

+m n

m n

      =
- + +

- +

cos sin cos sin

(cos sin ) (cos sin )

q q q q

q q q q
 

     =
-

2

2 2

cos

cos sin

q

q q

    =
-

2

1 2

cos

cos tan

q

q q
 =

-

2

1 2tan q
 

   = oeÙeeB he#e Fefle efmeæced

r r r
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 10 
Je=òe

ØeMveeJeueer 10.1

1. (i) efvecve efÛe$e ceW, x° keâe ceeve %eele keâerefpeS~

                       

(ii) efvecve efÛe$e ceW, x y° + ° keâe ceeve %eele keâerefpeS~

nue (i) efÛe$e ceW, Ð = °OAB 90

\    Ð = ° - ° + °BOA 180 90 30( )

   = ° - °180 120  = °60

Deye,       x BOA° = ° - Ð180

Þ          x° = ° - °180 60  = °120

(ii) efÛe$e ceW, Ð = °OPQ 90 , leye
  Ð + Ð = °POQ PQO 90 …(i)

   x POQ° = ° - Ð180 …(ii)

leLee   y PQO° = ° - Ð180 …(iii)

meceer (ii) leLee (iii) keâes peesÌ[ves hej,
   x y POQ PQO° + ° = ° - Ð + Ð360 ( )

Þ      x y° + ° = ° - °360 90 [meceer (i) mes]

Þ    x y° + ° = °270

2. efvecve efÛe$e ceW, O Je=òe keâe kesâvõ nw leLee OD Je=òe keâer ef$epÙee nw~
Ùeefo OB = 5 mesceer, lees mheMe& jsKee BC keâe ceeve %eele keâerefpeS~

nue Q OC OD= = 3 mesceer [Q Je=òe keâer ef$epÙeeSB yejeyej neWieer]

DOBC ceW, Ð = °OCB 90

\       OB OC BC2 2 2= +

Þ   ( ) ( )5 32 2 2= + BC

Þ                  BC2 25 9= -  = 16

Þ     BC = 4 mesceer    

3. efvecve efÛe$e ceW, Ð = °OAB 60  nw, lees Je=òe keâer ef$epÙee efkeâmekesâ
yejeyej nesieer?

nue       sin 60° =
OB

OA

Þ   
3

2 6
=

OB

Þ           OB = 3 3 mesceer

Dele: Je=òe keâer ef$epÙee 3 3 mesceer nw~

4. efvecve efÛe$e ceW, mheMe& jsKee AB = 4 mesceer Deewj Je=òe keâer ef$epÙee 3
mesceer nw~ BC keâer uecyeeF& keäÙee nesieer?

nue D OAB ceW,  Ð = °OAB 90

OA AB= =3 4,                           

\        OB OA AB2 2 2= +( ) ( )                 

Þ            OB2 9 16= +  

Þ           OB2 25=   Þ  OB = 5

Deye,    BC OB OC= +  = +5 3    

[Q OC = 3 mesceer, Je=òe keâer ef$epÙee]

      = 8 mesceer 

5. efvecve efÛe$e ceW, jsKee PA, yee¢e efyevog P mes Je=òe efpemekeâe kesâvõ O
nw, hej KeeRÛeer ieF& mheMeea nw~ Ùeefo Ð = °POB 115 , leye ÐAPO

keâe ceeve %eele keâerefpeS~

[ 87 ]
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nue efÛe$e ceW, PA mheMe& jsKee leLee OA ef$epÙee nw~
\ Ð = °OAP 90

Þ Ð = ° - °AOP 180 115                     

Þ Ð = °AOP 65                                        

Deye, Ð = ° - Ð + ÐAPO OAP AOP180 ( )

           = ° - ° + °180 90 65( ) = °25

6. Je=òe efpemekeâe kesâvõ C ef$epÙee 1.5 mesceer leLee Ð = °CBA 30 , efyevog 
A mes KeerÛeer ieF& mheMe& jsKee AB nw, leye mheMe& jsKee AB leLee
jsKeeKeC[ CB keâer uecyeeF& %eele keâerefpeS~

nue DCAB ceW, Ð = °CAB 90

\          sin 30° =
AC

BC
   Þ   

1

2

1 5
  

.

BC
=   

Þ       BC = 3 mesceer

leLee       tan 30° =
AC

AB
  Þ  

1

3

1 5
=

.

AB

Þ        AB .= 1 5 3 

Þ           AB =
3 3

2
 mesceer

Dele: AB =
3 3

2
 mesceer, CB = 3 mesceer

7. Je=òe, efpemekeâe kesâvõ O QOR,  Je=òe keâe JÙeeme nw leLee 
Ð = °POR 135 , efyevog P mes KeeRÛeer ieF& mheMe& jsKee PQ nw, leye 
ÐOPQ keâe ceeve %eele keâerefpeS~

nue efoÙee nw, Ð = °POR 135

\             Ð = ° - °POQ 180 135  = °45

Ð = °OQP 90                  

DOPQ ceW,
\    Ð = ° - ° + °OPQ 180 90 45( )

[Q ef$eYegpe kesâ leerveeW keâesCeeW keâe Ùeesie = °180 ]

      = ° - °180 135  

 = °45   

8. Je=òe efpemekeâe kesâvõ O QOR,  Je=òe keâe JÙeeme nw efpemekeâer uecyeeF& 8
mesceer peyeefkeâ  Ð = °POR 120  efkeâmeer yee¢e efyevog P mes KeeRÛeer ieF&
mheMe& jsKee PQ nw, leye OP leLee PQ keâer uecyeeF& %eele keâerefpeS~

nue efoÙee nw, Ð = °POR 120

\    Ð = °POQ 60

leLee DPQO ceW,     Ð = °Q 90

\    cos 60° =
OQ

OP

Þ              
1

2

4
=

OP

Þ             OP = 8 mesceer

leLee       sin 60° =
PQ

OP

Þ     
3

2 8
=

PQ
        

Þ                PQ = 4 3 mesceer

9. efvecve efÛe$e ceW, O Je=òe keâe kesâvõ nw Deewj TPQ Fmekeâer mheMe& jsKee
nw~ Ùeefo Ð = °RPQ 60 , lees ÐPOR keâe ceeve %eele keâerefpeS~

nue efoÙee nw, Ð = °RPQ 60

Q OP ef$epÙee leLee TQ mheMe& jsKee nw~
\     Ð = °OPQ 90                          

leye,      Ð = ° - ° = °OPR 90 60 30

DOPR ceW,

  OP OR=                 
\        Ð = Ð = °ORP OPR 30

leye,       Ð = ° - ° + °POR 180 30 30( )

         = ° - ° = °180 60 120
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10. efvecve efÛe$e ceW, kesâvõ A Jeeues Je=òe keâer mheMe& jsKee FG nw Ùeefo 
Ð = °DCB 15  leLee CE DE=  leye, ÐGCE leLee ÐBCE keâe 
ceeve %eele keâerefpeS~

nue efoÙee nw,    Ð = °DCB 15

        Ð = °DEC 90   [Deæ&Je=òe ceW yevee keâesCe]

leLee      CE DE=      
\       Ð = Ð = °DCE CDE 45   

Deye,   Ð = °GCE 45          

leLee   Ð = ° - ÐBCE DCB45

          = ° - °45 15  = °30

ØeMveeJeueer 10.2

1. Ùeefo Je=òe keâer ef$epÙee 5 mesceer nw, leye meceevlej mheMe& jsKeeDeeW kesâ
yeerÛe keâer otjer %eele keâerefpeS~

nue efoÙee nw, Je=òe keâer ef$epÙee = 5 mesceer

Deye, meceevlej mheMe& jsKeeDeeW kesâ yeerÛe keâer otjer 

= Je=òe keâe JÙeeme

= ´2  ef$epÙee

= ´2 5 = 10 mesceer

2. Ùeefo AB Deewj BC, kesâvõ O Jeeues Je=òe keâer mheMe& jsKeeSB nQ, peyeefkeâ 
Ð = °AOC 120 , leye ÐABC keâe ceeve %eele keâerefpeS~

nue AB leLee BC Je=òe keâer mheMe& jsKeeSB nQ~

\   Ð = Ð = °OAB OCB 90

leLee     Ð = °AOC 120       [efoÙee nw]
\            Ð = ° - °ABC 180 120   = °60    

3. 7 mesceer ef$epÙee Jeeues Je=òe kesâ kesâvõ mes 25 mesceer otj efmLele efkeâmeer
efyevog mes Je=òe hej KeeRÛeer ieF& mheMe& jsKeeDeeW keâer uecyeeF& %eele
keâerefpeS~

nue mheMe& jsKee keâer uecyeeF&

= -( ) (keâs võ mes yee¢e efyevog keâer otjer Je =òe keâer ef$2 epÙee ) 2

 = -( ) ( )25 72 2  = -625 49 = 576 = 24 mesceer

Q Skeâ ner efyevog mes Je=òe hej KeeRÛeer mheMe& jsKeeSB yejeyej nesleer nQ~

Dele: oesveeW mheMe& jsKeeDeeW keâer uecyeeF& 24 mesceer nw~

4. Je=òe keâer peerJee PQ, Je=òe kesâ efyevog R mes KeeRÛeer ieF& mheMeea kesâ
meceevlej nw~ efoKeeFS efkeâ R, Ûeehe PRQ keâes meceefÉYeeefpele keâjlee 
nw~

nue Je=òe kesâ efyevog R mes mheMeea MN  KeeRÛeer~ mheMe& jsKee MN  kesâ meceevlej
peerJee PQ KeeRÛeer~

Deye, OR MN^  KeeRÛeer~

OR keâes Deeies yeÌ{eves hej Ùen PQ keâes efyevog M hej keâešleer nw, peesefkeâ 
PQ kesâ uecyeJeled nw~

DPMR Deewj DQMR ceW,
            Ð = Ð = °PMR QMR 90

Þ RM RM=

Þ  PM MQ=

\        D DPMR QMR~ [SAS mece¤helee mes]

leye,   PR QR=

Dele: R, Ûeehe PQR keâes meceefÉYeeefpele keâjlee nw~

5. efÛe$e ceW, AB Deewj CD oes Demeceeve ef$epÙeeDeeW Jeeues Je=òeeW keâer
GYeÙeefve<" mheefMe&ÙeeB nQ~ efmeæ keâerefpeS efkeâ AB CD= ~

nue meJe&ØeLece, Je=òe C2 kesâ yee¢e efyevog O mes mheefMe&ÙeeB OB Deewj OD KeeRÛeer~

ÙeneB, OB OD=

Deye, OA OC QB, ,  Deewj QD keâes efceueeFS~

mecekeâesCe DOAB Deewj DOCD ceW,

OA OC= [ ef$epÙeeSB ]

Ð = ÐA C [ ØelÙeskeâ 90° ]

OB OD= [ mheMeea ]

\        D DOAB OCD~=    [SAS meJeeËiemecelee mes]

\    AB CD=  Fefle efmeæced
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6. Ùeefo oes mebkesâvõerÙe Je=òeeW keâer ef$epÙeeSB 4 mesceer Deewj 5 mesceer nQ, lees
Skeâ Je=òe keâer peerJee keâer uecyeeF& peesefkeâ otmejs Je=òe hej mheMeea nw, %eele
keâerefpeS~

nue ceevee O oesveeW Je=òeeW keâe kesâvõ nw~

leLee AB yeÌ[s Je=òe keâer peerJee leLee Úesšs Je=òe keâer mheMeea nw~

\ OA = 5 mesceer,OC = 4 mesceer

DOCA ceW,  OA OC AC2 2 2= +

Þ ( ) ( )5 42 2 2= + AC

Þ       AC2 25 16= -

Þ                AC2 9=

Þ  AC = 3

\    peerJee ( )AB AC= ´2  = ´2 3 = 6 mesceer

7. efÛe$e ceW, ÛelegYeg&pe ABCD keâer ÛeejeW YegpeeSB efkeâmeer Je=òe keâes mheMe&
keâjleer nQ efpemeceW AB = 6 mesceer, BC = 7 mesceer Deewj CD = 4 mesceer 
nes, lees AD keâe ceeve %eele keâerefpeS~

nue mheMeea ÙegiceeW ceW,
CR CQ= …(i)

DR DS= …(ii)

AP AS= …(iii)

leLee    BP BQ= …(iv)

meceer (i), (ii), (iii) leLee (iv) keâes peesÌ[ves hej,
   CR DR AP BP+ + +  = + + +CQ DS AS BQ

Þ ( ) ( )CR DR AP BP+ + +  = + + +( ) ( )CQ BQ AS DS

Þ            CD AB+  = +BC AD        

Þ    4 6 7+ = + AD  

Þ     AD = -10 7 

Þ     AD = 3 mesceer

8. kesâvõ O Jeeues oes mebkesâvõerÙe Je=òeeW hej efyevog P mes oes mheMe& jsKeeSB 
PB Deewj PD KeeRÛeer ieF& nQ efyevog C mes Úesšs Je=òe hej mheMe& jsKee
KeeRÛeer ieF& nw leLee CE PD^  nw~ Ùeefo CA = 3 mesceer PE = 4

mesceer Deewj PB = 8 mesceer nw, lees PD keâer uecyeeF& %eele keâerefpeS~

nue efoÙee nw,  CB CA= = 3 mesceer [mheMeea]

Q        PB = 8                  

\           PC PB CB= -  = -8 3 = 5 mesceer

DPEC ceW,   PC PE CE2 2 2= +

Þ        ( ) ( )5 42 2 2= + CE

Þ               CE2 25 16= -

Þ         CE2 9=

Þ        CE = 3 mesceer
Þ        EC ED= = 3

[Q Skeâ ner Je=òe kesâ meceeve efyevog mes mheMeea nQ]

Deye,        PD PE ED= +  = +4 3

     = 7 mesceer

9. efÛe$e ceW, O kesâvõ leLee 5 mesceer Deewj 3 mesceer Jeeues oes mebkesâvõerÙe Je=òe
nQ~ Skeâ yee¢e efyevog P mes, Fve Je=òeeW hej mheMe& jsKeeSB PA leLee PB

KeeRÛeer ieF& Ùeefo AP = 12 mesceer nes, lees BP keâer uecyeeF& %eele
keâerefpeS~

nue efoÙee nw, AP = 12 mesceer leLee  OA = 5 messceer

DOAP ceW, OP OA AP2 2 2= +

Þ       OP 2 25 144= +

Þ          OP 2 169=   

Þ  OP = 13

Deye, DOBP ceW,
OP OB BP2 2 2= +

Þ ( ) ( )13 32 2 2= + BP

Þ          BP 2 169 9= -

Þ       BP 2 160=

Þ           BP = =160 4 10 mesceer

10. oer ieF& Deeke=âefòe ceW, ABCD Skeâ ÛelegYeg&pe nw, efpememes 
Ð = ° =ADC BC90 38,  mesceer, CD = 28 mesceer Deewj BP = 25

mesceer nw~ kesâvõ O Jeeues Je=òe keâer ef$epÙee %eele keâerefpeS~
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nue mheMeea Ùegice mes, BQ BP= = 25 mesceer

Q        BC = 38 mesceer

\        CQ BC BQ= -  = -38 25 = 13 mesceer

Q        CR CQ= = 13 mesceer

\       RD CD CR= -  = -28 13 = 15 mesceer

Q efÛe$e mes Je=òe keâer ef$epÙee = = =OS RD 15 mesceer

11. Deeke=âefòe ceW, Skeâ Je=òe DABC keâer Yegpee BC keâes F hej mheMe& keâjlee 
nw leLee YegpeeDeeW AB Deewj AC keâes yeÌ{eves hej ›eâceMe: D Deewj E
hej mheMe& keâjlee nw~ Ùeefo AD = 8 mesceer nw, lees DABC keâe
heefjceehe %eele keâerefpeS~

nue Q  AE leLee AD mheMe& jsKeeSB nQ~
\ AE AD= = 8 …(i)

mheMeea Ùegice mes,
CF CE

BF BD

=

=

ü
ý
þleLee

…(ii)

DABC keâe heefjceehe = + +AB BC AC

= + + +AB BF FC AC

 = + + +AB BD CE AC [meceer (ii) mes]

          = +AD AF = +8 8 = 16 mesceer

12. Skeâ mecekeâesCe DABC, efpemeceW Ð = °B 90  nw, ceW Skeâ Devle: Je=òe
KeeRÛee ieÙee nw~ Ùeefo AB = 8 mesceer, BC = 15 mesceer, leye Je=òe keâe
JÙeeme %eele keâerefpeS~

nue mecekeâesCe DABC ceW,

   AC AB BC2 2 2= +

Þ     AC2 2 28 15= +( ) ( )

Þ               AC2 64 225= +  Þ AC2 289=

Þ     AC = 17 mesceer   

Deye, ef$eYegpe keâe heefjceehe = + +8 15 17 = 40

ef$eYegpe keâe Deæ&heefjceehe = =
40

2
20 mesceer

ef$eYegpe keâe #es$eheâue = ´ ´ =
1

2
15 8 60 mesceer

Devle:  Je=òe keâer ef$epÙee =  ef$eYegpe keâe # es$eheâue
ef$eYegpe keâe heefjceehe

 

                =
60

20
 = 3 mesceer

Dele: Devle: Je=òe keâe JÙeeme = ´ =2 3 6 mesceer

13. efoS ieS efÛe$e ceW, PA Deewj PB efoS ieS Je=òe keâer mheMe& jsKeeSB nQ
peyeefkeâ PA = 5 mesceer leLee Ð = °APB 60 , leye peerJee AB keâer
uecyeeF& %eele keâerefpeS~

nue DPAB ceW,   Ð = °APB 60

leLee PA PB=  [mheMeea Ùegice]

\       Ð = Ð =
°- °

= °PAB PBA
180 60

2
60

DeLee&led DPAB meceyeeng nw~
\     AB PA=

Þ      AB = 5 mesceer

r r r

Je=òe 91

B C

A

15

8

A

P

B

60º

5 mesceer

B
F

C

D E

A

Q
38 mesceer

C

R O

D
S

A

P

B

25 mesceer

28 mesceer
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Je=òeeW mes mebyebefOele #es$eHeâue

ØeMveeJeueer 1.1

1. ef$epÙee 4 mesceer Deewj keâesCe 30° Jeeues ef$epÙeKeC[ keâe #es$eheâue leLee
mebiele Mes<e Je=òeKeC[ keâe Yeer #es$eheâue %eele keâerefpeS~

nue eqoÙee nw, r = 4 mesceer, q = °30

ef$epÙeKeC[ keâe #es$eheâue =
°

´
q

p
360

2r

     =
°

°
´ ´

30

360

22

7
4 2( )  =  .419 2ceer

mebiele oerIe& Je=òeKeC[ keâe #es$eheâue 

     = -pr2  ef$epÙeKeC[ keâe #es$eheâue

  = ´ -
22

7
4 4 192( ) .

  =  .461 mescee r2

2. Skeâ IeÌ[er keâer IeCšs keâer metF& 7 mesceer uecyeer nw~ IeCšs keâer metF& Éeje 1
IeCšs ceW keâJej efkeâÙee ieÙee #es$eheâue %eele keâerefpeS~

nue  IeCšs keâer metF& Éeje 1 IeCšs ceW Devleefjle keâesCe

=
°

= °
360

12
30

1 IeCšs ceW keâJej efkeâÙee ieÙee #es$eheâue 

    =
°

´
q

p
360

2r

    =
°

°
´ ´

30

360

22

7
7 2( )

    =  .12 83 2mesceer

3. Skeâ IeÌ[er efceveš keâer metF& keâer uecyeeF& 12 mesceer nw~ megyen 9 : 00 mes 9 

: 35 lekeâ Fme megF& Éeje jefÛele #es$e keâe #es$eheâue %eele keâerefpeS~

nue IeÌ[er keâer efceveš keâer metF& keâer uecyeeF& 

= 12 mesceer = r

megyen 9 : 00 mes 9 : 35 lekeâ DeLee&led 35 efceveš ceW

efceveš keâer metF& Éeje Ietcee ieÙee keâesCe

         = ´ ° = ° =35 6 210 ( )q

\ DeYeer<š #es$eheâue =
°

´
q

p
360

2r

   =
°

°
´ ´ ´

210

360

22

7
12 12

   = 264 2mesceer

4. 21 mesceer ef$epÙee Jeeues Skeâ Je=òe kesâ kesâvõ hej Skeâ Ûeehe Éeje yeveeÙee
ieÙee keâesCe 60° nw~ Ûeehe keâer uecyeeF& %eele keâerefpeS~

nue efoÙee nw, r = 21 mesceer, q = °60

\  Ûeehe keâer uecyeeF& =
°

´
q

p
360

2 r

    =
°

°
´ ´ ´

60

360
2

22

7
21

   = 22 mesceer

5. oer ieF& Deeke=âefle ceW kesâvõ O Jeeues Je=òe keâer ef$epÙee 14 mesceer nw~ Ûeehe 
AB keâer uecyeeF& 13.2 mesceer nw~ Je=òe kesâ ÚeÙeebefkeâle Yeeie keâe
#es$eheâue %eele keâerefpeS~

 nueefoÙee nw, r = 14 mesceer leLee L  .  = 13 2 mesceer

ceevee   q = x

Q   L r=
°

´
q

p
360

2

Þ    13 2
360

2
22

7
14.

x
=

°
´ ´ ´

Þ       x
.

=
´ ° ´

´ ´

13 2 360 7

2 22 14
 Þ x = °54

\ ÚeÙeebefkeâle Yeeie keâe #es$eheâue =
°

´
q

p
360

2r

=
°

´
x

r
360

2p  =
°

°
´ ´ ´

54

360

22

7
14 14 

= 92 4 2.  mesceer

6. ef$epÙee 14 mesceer Jeeues Skeâ Je=òe kesâ ef$epÙeKeC[ keâe #es$eheâue 
24 5 2. p mesceer  nw~ Fme ef$epÙeKeC[ kesâ mebiele Ûeehe keâer uecyeeF& %eele
keâerefpeS~

[ 92 ]

O

30°4 4

A BP

O

14 mesc
eer

A B

14 mesceer

x



Je=òeeW mes mebyebefOele #es$eHeâue 93

nue  eqoÙee nw, r = 14 mesceer

leLee ef$epÙeKeC[ keâe #es$eheâue =  .24 5p mesceer2

Þ     
q

p p
360

24 52

°
´ =r .

Þ   
q

360
14 14 24 5

°
´ ´ =    .

Þ             q =
´ °

´

24 5 360

14 14

.   

  

\                q = °45

Deye, mebiele Ûeehe keâer uecyeeF& 

      L r=
°

´
q

p
360

2

=
°

°
´ ´ ´

45

360
2 14p

= ´ ´ ´
1

4
2 14p  = 7p mesceer

7. Skeâ ieeÙe 20 ceer ́ 16 ceer efJeceeDeeW Jeeues DeeÙeleekeâej cewoeve kesâ keâesves 
ceW 14 ceer uecyeer jmmeer mes yeeBOe oer ieF& nw~ Gme cewoeve keâe #es$eheâue
%eele keâerefpeS efpemeceW ieeÙe Ieeme Ûej mekeâleer nw~

nue DeYeer<š #es$eheâue = ef$epÙeKeC[ keâe #es$eheâue

   =
°

´
q

p
360

2r

   =
°

°
´ ´ ´

90

360

22

7
14 14

   = 154 ceer2

8. ef$epÙee 14 mesceer Jeeues Skeâ Je=òe kesâ Skeâ Je=òeKeC[ keâe #es$eheâue %eele
keâerefpeS, peyeefkeâ Gmekesâ mebiele ef$epÙeKeC[ keâe keâesCe 30° nw~

nue  eqoÙee nw, r = 14 mesceer, q = °30

ef$epÙeKeC[ keâe #es$eheâue = °

°
´

30

360

2pr

    =
°

°
´ ´ ´

30

360

22

7
14 14

       =
154

3

2mesceer

DOAP ceW,      sin 15
14

° =
AP

Þ     AP = °14 15sin

Þ     AP = ´
-

14
3 1

2 2

\      AB AP= =
´ -

2
2 14 3 1

2 2

( )

         =
-14 3 1

2

( )

leLee          cos15
14

° =
OP

Þ                   OP = °14 15cos  =
+14 3 1

2 2

( )

Deye, DOAB keâe #es$eheâue = ´ ´
1

2
AB OP

   = ´
-

´
+1

2

14 3 1

2

14 3 1

2 2

( ) ( )

   =
´ -

´

14 14 3 1

4 2

( ) = 49 2mescee r

\ ueIeg Je=òeKeC[ keâe #es$eheâue 

= ef$epÙeKeC[ keâe #es$eheâue - DAOB keâe #es$eheâue

= -
154

3
49

=
-154 147

3
 = 7

3

2mesceer

9. 20 mesceer ef$epÙee Jeeues Je=òe keâer Skeâ peerJee kesâvõ hej 90° keâe keâesCe
yeveeleer nw~ Je=òe kesâ mebiele oerIe& Je=òeKeC[ keâe #es$eheâue %eele keâerefpeS~ 
( )p = 3 144.

nue efoÙee nw, r = 20 mesceer

leLee  q = °90

ef$epÙeKeC[ keâe #es$eheâue =
°

´
q

p
360

2r

   = °

°
´ ´ ´

90

360
3144 20 20.  

  =  .  314 4 2mescee r

DOAP ceW,
       sin 45° =

AP

OA

Þ    AP OA= °sin 45  = 20

2

20

16

14 ceer

O

30°14 14

A BP

15°

O

90°20 20

A BP

45°



\  AB AP= = ´ =2 2
20

2

40

2

leLee     cos 45
20

° =
OP

 Þ OP =
20

2

DOAB keâe #es$eheâue = ´ ´
1

2
AB OP

             = ´ ´
1

2

40

2

20

2

     = 200 2mescee r

ueIeg Je=òeKeC[ keâe #es$eheâue = mebiele ef$epÙeKeC[ keâe #es$eheâue 

- DOAB keâe #es$eheâue 

   = - .   314 4 200 =  .  114 4 2mescee r

Deye, oerIe& Je=òeKeC[ keâe #es$eheâue 

 = -pr2  ueIeg Je=òeKeC[ keâe #es$eheâue
    = ´ - 3.144  (20)  114.42

  = - .   .1257 6 114 4  =  .1143 2 2mesceer

10. 10 mesceer uecyeeF& keâer peerJee Je=òe ceW KeeRÛeer ieF& nw efpemekeâer ef$epÙee 
50 mesceer nw~ Je=òeKeC[ keâe #es$eheâue %eele keâerefpeS~

nue efoÙee nw, r = 50 mesceer

leLee peerJee AB = 10 mesceer

DOAB ceW,

   AB OA OB2 2 2= +

\ Ð = ° =AOB 90 ( )q

ef$epÙeKeC[ keâe #es$eheâue 

=
°

´
q

p
360

2r

     =
°

°
´ ´

90

360

22

7
50 2( )

     = ´ ´
1

4

22

7
50

    =
275

7

2mesceer

DOAB keâe #es$eheâue = ´ ´
1

2
OA OB

[Q mecekeâesCe ef$eYegpe keâe #es$eheâue 
= ´

1

2
 DeeOeej ́  uecye]

= ´ ´
1

2
50 50 = 25 2mescee r

ueIeg Je=òeKeC[ keâe #es$eheâue 

= ef$epÙeKeC[ keâe #es$eheâue - DOAB keâe #es$eheâue

= -
275

7
25

=
-275 175

7
 = 100

7

=  .14 28 2mesceer

r r r
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12 
he=<"erÙe #es$eHeâue Deewj DeeÙeleve

ØeMveeJeueer 12.1

1. 6 mesceer Yegpee Jeeues 5 IeveeW kesâ mebueive heâuekeâeW keâes efceueekeâj Skeâ
IeveeYe yeveeÙee peelee nw~ Fme Øekeâej Øeehle IeveeYe keâe he=<"erÙe
#es$eheâue %eele keâerefpeS~

nue yeveeS ieS IeveeYe keâer uecyeeF&, 

    l = ´ =5 6 30 mesceer

ÛeewÌ[eF&, b = 6 mesceer

leLee GBâÛeeF&, h = 6 mesceer

\ Øeehle IeveeYe keâe he=<"erÙe #es$eheâue 

             = + +2 ( )lb bh hl

  = ´ + ´ + ´2 30 6 6 6 6 30( )

 = + +2 180 36 180( )

  = ´2 396 = 792 mesceer2

2. Skeâ "esme ieWo Skeâ Ieveekeâej yekeämes ceW hetjer lejn meceeefnle nes peeleer
nw~ Ùeefo Ieveekeâej yekeämes kesâ efkeâveejs keâer uecyeeF& a nw, lees Ieveekeâej
yekeämes ceW yeÛes ngS Yeeie keâe DeeÙeleve %eele keâerefpeS~

nue efoÙee nw, Ieve keâer Yegpee = a

ieWo keâe JÙeeme = a, ieWo keâer ef$epÙee =
a

2

Ieveekeâej yekeämes ceW yeÛes ngS Yeeie keâe DeeÙeleve
        = Ieve keâe DeeÙeleve - ieWo keâe DeeÙeleve

        = -
æ

è
ç

ö

ø
÷( )a

a3
3

4

3 2
p  [Q ieesues keâe DeeÙeleve = ù

ûú
4

3

3pr

         = -a
a3

3

6

p = -
a3

6
6( )p  mesceer3     

3. Skeâ Ieve keâe efkeâveeje 4.2 mesceer nw~ Fme Ieve mes keâešs pee mekeâves Jeeues 
yeÌ[s-mes-yeÌ[s uecyeJe=òeerÙe Mebkegâ keâe DeeÙeleve %eele keâerefpeS~

nue efoÙee nw, Ieve keâer keâesj = 4 2.  mesceer

Ieve mes keâešs ieS Mebkegâ keâer ef$epÙee,

      r = =
4 2

2
21

.
.  mesceer

Mebkegâ keâer GBâÛeeF&, h = 4 2.  mesceer

\ Mebkegâ keâe DeeÙeleve =
1

3

2pr h

          = ´ ´ ´
1

3

22

7
21 4 22( . ) .

            = 19 4.  mesceer3 (ueieYeie)

4. Skeâ Je=òeekeâej yesueve mes efpemekeâe JÙeeme 10 mesceer leLee GBâÛeeF& 12

mesceer nw, keâes Devoj keâer Deesj keâeškeâj Skeâ Mebkegâ kesâ Deekeâej keâe
ie[dÌ{e Fme Øekeâej yeveeÙee peelee nw efkeâ Mebkegâ kesâ DeeOeej keâer ef$epÙee
yesueve kesâ DeeOeej keâer ef$epÙee leLee Mebkegâ keâer GBâÛeeF& yesueve keâer GBâÛeeF&
kesâ yejeyej nw~ "esme kesâ Mes<e Yeeie keâe DeeÙeleve %eele keâjW~ 
( . )p = 3 14

nue efoÙee nw, yesueve keâe JÙeeme = 10 mesceer

\     ef$epÙee ( )r = =
10

2
5 mesceer

ØeMveevegmeej, yesueve keâer GBâÛeeF&, h = 12 mesceer

     Mebkegâ keâer TBÛeeF&, H = 12 mesceer

leLee       Mebkegâ keâer ef$epÙee, R = 5 mesceer

\ Mes<e Yeeie keâe DeeÙeleve = yesueve keâe DeeÙeleve - Mebkegâ keâe DeeÙeleve

= -p pr h R H2 21

3

= ´ ´ - ´ ´ ´314 5 12
1

3
314 5 122 2. ( ) . ( )

  = -942 314 = 628 mesceer3

5. Skeâ hee$e peesefkeâ yesueve kesâ Thej Gmeer ef$epÙee kesâ yejeyej Deæ&ieesuee
Deejesefhele keâjkesâ yeveeÙee ieÙee nw~ Ùeefo yesueve keâer Yeerlejer GBâÛeeF& 7
ceer leLee yesueve keâer Yeerlejer ef$epÙee 3.5 ceer nes, lees hee$e keâe mechetCe&
he=<"erÙe #es$eheâue %eele keâerefpeS~

nue efoÙee nw, yesueve keâer ef$epÙee, 

r = 3 5.  ceer

leLee yesueve keâer GBâÛeeF& = 7 ceer

Deæ&ieesues keâer ef$epÙee, R = 3 5.  ceer
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\ hee$e keâe mechetCe& he=<"erÙe #es$eheâue = yesueve keâe Je›eâhe=<" + 

Deæ&ieesues keâe Je›eâhe=<" + yesueve kesâ Skeâ efmejs keâe #es$eheâue

 = 2 2 2 2p p prh R r+ +

= 2 22

7
3 5 7 2

22

7
3 5 3 5´ ´ ´ + ´ ´ ´. . .

 + ´ ´
22

7
3 5 3 5. .

     = + +154 77 38 50.  = 269 5.  ceer2

6. Skeâ hee$e keâe efveÛeuee efmeje Deæ&ieesueekeâej leLee Thejer efmeje

yesueveekeâej nw~ Ùeefo Deæ&ieesues keâe JÙeeme 16 mesceer nw Deewj hee$e keâer

kegâue GBâÛeeF& 15 mesceer nes, lees hee$e keâer #ecelee %eele keâerefpeS~ 

p =
æ

è
ç

ö

ø
÷

22

7
ueerefpeS

nue efoÙee nw, Deæ&ieesues keâe JÙeeme = 16 mesceer

\        ef$epÙee, r = 8 mesceer

      hee$e keâer kegâue GBâÛeeF& = 15 mesceer

\     yesueve keâer GBâÛeeF&, h = - =15 8 7 mesceer

leLee   yesueve keâer ef$epÙee, R = 8 mesceer

\ hee$e keâer #ecelee (Ùee DeeÙeleve)

   = Deæ&ieesues keâe DeeÙeleve + yesueve keâe DeeÙeleve

 = +
2

3

3 2p pr R h

 = ´ ´ + ´ ´
2

3

22

7
8

22

7
8 73 2( ) ( )

   = ´ ´ +
1

3

22

7
8 16 212( ) [ ]

 = ´ ´ ´
1

3

22

7
64 37

   = 2480 7619.  mesceer3

7. Skeâ uekeâÌ[er keâer Jemleg efpemes Ieveekeâej uekeâÌ[er kesâ yuee@keâ ceW Deæ&ieesuee
Keesokeâj yeveeÙee ieÙee nw~ Ùeefo Ieve keâe ØelÙeskeâ efkeâveeje 10 mesceer
leLee Deæ&ieesues kesâ DeeOeej keâe JÙeeme 7 mesceer nw, lees uekeâÌ[er keâer Jemleg 
keâe DeeÙeleve %eele keâerefpeS~

nue efoÙee nw, Ieve keâer keâesj  (a) = 10 mesceer

leLee   Deæ&ieesues keâe JÙeeme = 7 mesceer

\ ef$epÙee ( )r =
7

2
 mesceer

Jemleg keâe DeeÙeleve = Ieve keâe DeeÙeleve - Deæ&ieesues keâe DeeÙeleve

       = -( )a r3 32

3
p

       = - ´ ´
æ

è
ç

ö

ø
÷( )10

2

3

22

7

7

2
3

3

       = -1000 89 83.

      = 91017.  mesceer3

8. uekeâÌ[er kesâ Skeâ Ieveekeâej yuee@keâ kesâ Skeâ heâuekeâ keâes Devoj keâer Deesj
mes keâeškeâj Skeâ Deæ&ieesueerÙe ie[dÌ{e Fme Øekeâej yeveeÙee ieÙee nw efkeâ
Deæ&ieesues keâe JÙeeme 4 FkeâeF&, Ieve kesâ Skeâ efkeâveejs kesâ yejeyej nw~
"esme kesâ Mes<e Yeeie keâe he=<"erÙe #es$eheâue %eele keâerefpeS~

nue efoÙee nw, Deæ&ieesues keâe JÙeeme = 4 FkeâeF&

\        ef$epÙee, r = 2

leLee  Ieve keâer keâesj, a = 4 FkeâeF&

\ Mes<e Yeeie keâe he=<"erÙe #es$eheâue

   = Ieve keâe he=<"erÙe #es$eheâue + Deæ&ieesues keâe he=<"erÙe #es$eheâue

 = +6 2 2a rp

 = +6 4 22 2( ) ( )p  = +96 4p

 = +4 24( )p  Jeie& FkeâeF&

9. Skeâ Oeeleg kesâ yesueve kesâ Je=leerÙe efmejeW hej meceeve DeeOeej kesâ Deæ&ieesues
efÛehekesâ ngS nQ, "esme keâer mechetCe& uecyeeF& 108 mesceer leLee Deæ&ieesues
keâe JÙeeme 36 mesceer nw~ Fme hej 7 hewmes Øeefle Jeie& mesceer keâer oj mes

hee@efueMe keâjJeeves keâe KeÛe& %eele keâerefpeS~  p =
æ

è
ç

ö

ø
÷

22

7
ueerefpeS

nue efoÙee nw, Deæ&ieesues keâe JÙeeme = 36 mesceer

\        ef$epÙee (r) = 18 mesceer 

   yesueve keâer ef$epÙee ( )R = 18 mesceer
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"esme keâer mechetCe& GBâÛeeF& = 108 mesceer

yesueve keâer GBâÛeeF& ( ) ( )h = - ´108 2 18  = 72 mesceer

\ "esme keâe mechetCe& he=<"erÙe #es$eheâue

= yesueve keâe Je›eâhe=<"erÙe #es$eheâue

 + ´2  Deæ&ieesues keâe Je›eâhe=<"erÙe #es$eheâue

= + ´2 2 2 2p pRh r

= 2
22

7
18 72 4

22

7
18 2´ ´ ´ + ´ ´ ( )

= ´ ´ +2
22

7
18 72 36( )

= ´ ´ ´2
22

7
18 108 mesceer2

7 hewmes Øeefle Jeie& mesceer keâer oj mes hee@efueMe keâjJeeves keâe KeÛe&

= ´ ´ ´ ´ =` `2
22

7
18 108

7

100
855 36.

10. Skeâ ieesueekeâej keâeBÛe kesâ yele&ve keâer ieo&ve yesueveekeâej nw, efpemekeâer
uecyeeF& 7 mesceer leLee JÙeeme 4 mesceer nw, peyeefkeâ ieesueekeâej Yeeie keâe
JÙeeme 21 mesceer nw~ Fme yele&ve ceW Yejer pee mekeâves Jeeueer heeveer keâer

cee$ee %eele keâerefpeS~ p =
æ

è
ç

ö

ø
÷

22

7

nue efoÙee nw, yesueve keâer GBâÛeeF& ( )h = 7 mesceer

leLee yesueve keâe JÙeeme = 4 mesceer

\      ef$epÙee (r ) = 2 mesceer

leLee  ieesues keâe JÙeeme = 21 mesceer

\     ef$epÙee ( )R =
21

2
 mesceer

yele&ve ceW Yejs peeves Jeeues heeveer keâer cee$ee 

 = yesueveekeâej Yeeie keâe DeeÙeleve + ieesueekeâej Yeeie keâe DeeÙeleve

  = +p pr h R2 34

3

  = ´ ´ + ´ ´
æ

è
ç

ö

ø
÷

22

7
2 7

4

3

22

7

21

2
2

3

( )

 = +88 4851 = 4939 mesceer3

11. Skeâ šwvš 3 ceer GBâÛeeF& lekeâ uecyeJe=leerÙe yesueveekeâej nw~ Gmekesâ yeeo
keâe Thejer efnmmee MebkeäJeekeâej nw~ Ùeefo Mebkegâ kesâ Meer<e& keâer peceerve mes
GBâÛeeF& 13.5 ceer Deewj DeeOeej keâer ef$epÙee 14 ceer nes, lees  `̀ 2 Øeefle
Jeie& ceer keâer oj mes šwvš keâes Devoj mes hesvš keâjJeeves keâe KeÛe& %eele
keâerefpeS~

nue efoÙee nw, yesueve keâer GBâÛeeF& ( )h = 3 ceer

yesueve keâer ef$epÙee ( )r = 14 ceer

šwvš keâer kegâue GBâÛeeF& = 13 5.  ceer

Mebkegâ keâer GBâÛeeF& (H) = - =13 5 3 10 5. .  ceer

Mebkegâ keâer ef$epÙee ( )R = 14 ceer

\  Mebkegâ keâer efleÙe&keâ GBâÛeeF&, l R H2 2 2= +

Þ l2 2 214 10 5= +( ) ( . )

Þ l2 196 110 25= + .

Þ l2 306 25= .    

Þ   l = 17 5.  ceer

šwvš keâe Je›eâhe=<"erÙe #es$eheâue = yesueve keâe Je›eâhe=<" + Mebkegâ keâe Je›eâhe=<"
= +2p prh Rl

= ´ ´ ´ + ´ ´2
22

7
14 3

22

7
14 17 5.

= +264 770 = 1034

šwvš hej hesvš keâjJeeves keâe KeÛe& = ´` 2 1034

        = ` 2068

12. Skeâ keâueceoeve IeveeYe kesâ Deekeâej keâer uekeâÌ[er mes yevee nw efpemeceW
keâuece jKeves kesâ efueS Ûeej MebkeäJeekeâej ie[dÌ{s yeveeS ieS nQ~ IeveeYe
keâer efJeceeSB 10 mesceer, 5 mesceer leLee 4 mesceer nQ~ ØelÙeskeâ ie[dÌ{s keâe
JÙeeme 0.5 mesceer leLee ienjeF& 2.1 mesceer nw~ hetjs keâueceoeve ceW
uekeâÌ[er keâe DeeÙeleve %eele keâerefpeS~ (NCERT Exemplar)

nue efoÙee nw, IeveeYe keâer efJeceeSB l = 10 mesceer, b = 5 mesceer, h = 4 mesceer

leLee    Mebkegâ keâe JÙeeme = 0 5.  mesceer

\         ef$epÙee ( )
.

r = =
0 5

2

1

4
 mesceer

Mebkegâ keâer ienjeF& (Ùee GBâÛeeF&), 

h = 21.  mesceer

\ keâueceoeve ceW ueieer uekeâÌ[er keâe DeeÙeleve

= IeveeYe keâe DeeÙeleve - ´4  Skeâ MebkeäJeekeâej ie[dÌ{s keâe DeeÙeleve

= - ´lbh r h4
1

3

2p

= ´ ´ - ´ ´ ´
æ

è
ç

ö

ø
÷ ´10 5 4 4

1

3

22

7

1

4
21

2

.

= -200 0 55.  = 199 45.  mesceer3

he=<"erÙe #es$eHeâue Deewj DeeÙeleve 97

7

21

4

13.5 3

14



13. Skeâ yesueveekeâej YeJeve kesâ Thej kesâ Deæ&ieesueekeâej iegcyeo nw, Deewj

GmeceW GheefmLele nJee keâe DeeÙeleve 41
19

21
 ceer3 nw~ Ùeefo iegcyeo keâe

Deevleefjkeâ JÙeeme YeJeve keâer kegâue GBâÛeeF& kesâ yejeyej nes, lees YeJeve keâer
GBâÛeeF& %eele keâerefpeS~

nueceevee YeJeve keâe Deevleefjkeâ JÙeeme = 2r

leye, ef$epÙee = r

DeLee&led Deæ&ieesues keâer ef$epÙee = yesueve keâer ef$epÙee = r

ØeMveevegmeej, YeJeve keâer kegâue GBâÛeeF& = 2r

\  yesueve keâer GBâÛeeF&, h r=  

YeJeve ceW nJee keâe DeeÙeleve = yesueve keâe DeeÙeleve + Deæ&ieesues keâe DeeÙeleve

Þ  41
19

21

2

3

2 3= +p pr h r

Þ   
880

21

22

7

2

3

22

7

2 3= + ´r r r

Þ 
880

21

22

7
1

2

3

3= +
æ

è
ç

ö

ø
÷r

Þ  
880

21

22

7

5

3

3= ´r

Þ        r3 880 21

21 110
=

´

´
  

Þ         r3 8=

Þ           r = 2 mesceer
\ YeJeve keâer GBâÛeeF& = = ´ =2 2 2 4r  mesceer

14. Skeâ "esme Mebkegâ ceW Skeâ Deæ&ieesuee Fme Øekeâej mes jKee peelee nw efkeâ
Mebkegâ keâe kesâvõ Deewj Deæ&ieesues kesâ DeeOeej kesâ kesâvõ SkeâmeeLe neW~

Mebkegâ keâer eflejÚer TBÛeeF& L Deewj Mebkegâ kesâ DeeOeej keâer ef$epÙee r
2
 nw

leLee r
4
 Deæ&ieesues keâer ef$epÙee nw~ efmeæ keâerefpeS efkeâ "esme keâe mechetCe& 

he=<"erÙe #es$eheâue p

8
3 4( )r L r+  Jeie& FkeâeF& nw~

nue ÙeneB, Mebkegâ keâer ef$epÙee r r
=

2

Mebkegâ keâer efleÙe&keâ GBâÛeeF&, l L=

 Deæ&ieesues keâer ef$epÙee ( )R
r

=
4

\ "esme keâe mechetCe& he=<"erÙe #es$eheâue = Mebkegâ keâe mechetCe& he=<" +

Deæ&ieesues keâe Je›eâhe=<"

= + +p pr L r R( ) 2 2

= +
æ

è
ç

ö

ø
÷ +p p

r
L

r r

2 2
2

16

2

= + +
p p prL r r

2 4 8

2 2

= +
p prL r

2

3

8

2

= +
p

8
3 4( )r L r Jeie& FkeâeF& Fefle efmeæced
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 13 
meebefKÙekeâer

ØeMveeJeueer 13.1

1. efvecve yeejcyeejlee yebšve keâe ØelÙe#e efJeefOe mes ceeOÙe %eele keâerefpeS~

Jeie& Devlejeue 0-10 10-20 20-30 30-40 40-50

cepeotjeW keâer mebKÙee 7 10 15 8 10

nue

Jeie& Devlejeue cepeotjeW keâer
mebKÙee ( )fi

Jeie& keâe ceOÙeceeve 
( )xi

f xi i

0-10 7 0 10

2
5

+
= 35

10-20 10 10 20

2
15

+
= 150

20-30 15 20 30

2
25

+
= 375

30-40 8 30 40

2
35

+
= 280

40-50 10 40 50

2
45

+
= 450

Sfi = 50 Sf xi i = 1290

\ meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S
 = 1290

50
 = 25 8.

2. efvecve yeejcyeejlee yebšve keâe ØelÙe#e efJeefOe mes ceeOÙe %eele keâerefpeS~

Jeie& Devlejeue 25-35 35-45 45-55 55-65 65-75

yeejcyeejlee 6 10 8 12 4

nue

Jeie& Devlejeue yeejcyeejlee 
( )fi

Jeie& keâe ceOÙeceeve 
(xi)

f xi i

25-35 6 25 35

2
30

+
= 180

35-45 10 35 45

2
40

+
= 400

45-55 8 45 55

2
50

+
= 400

55-65 12 55 65

2
60

+
= 720

65-75 4 65 75

2
70

+
= 280

Sfi = 40 Sf xi i = 1980

\  meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S
 = 1980

40
 = 49 5.

3. efvecve yeejcyeejlee yebšve keâe ceeOÙe heefjkeâefuele keâerefpeS~

Jeie& 10-30 30-50 50-70 70-90 90-110

yeejcyeejlee 15 18 25 10 2

nue

Jeie& Devlejeue yeejcyeejlee ( )fi ceOÙeceeve ( )xi f xi i

10-30 15 10 30

2
20

+
= 300

30-50 18 30 50

2
40

+
= 720

50-70 25 50 70

2
60

+
= 1500

70-90 10 70 90

2
80

+
= 800

90-110 2 90 110

2
100

+
= 200

Sfi = 70 Sf xi i = 3520

\ meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S
 = 3520

70
 = 50 28.

4. efvecve yeejcyeejlee yebšve keâe ØelÙe#e efJeefOe mes ceeOÙe %eele keâerefpeS~

Jeie& Deblejeue 7.5-12.5 12.5- 17.5 17.5- 22.5 22.5- 27.5 27.5- 32.5

yeejcyeejlee 5 10 7 8 2

nue

Jeie& Devlejeue yeejcyeejlee 
( )fi

ceOÙeceeve ( )xi f xi i

7.5-12.5 5 75 125

2
10

. .+
= 50

12.5-17.5 10 125 175

2
15

. .+
= 150

17.5-22.5 7 175 225

2
20

. .+
= 140

22.5-27.5 8 225 275

2
25

. .+
= 200

27.5-32.5 2 275 325

2
30

. .+
= 60

Sfi = 32 Sf xi i = 600
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\   meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S
 = 600

32
 = 18 75.

5. efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙe heefjkeâefuele keâerefpeS~

Jeie& 4-7 8-11 12-15 16-19

yeejcyeejlee 5 4 9 10

nue ØeMve 3 keâer YeeBefle mJeÙeb nue keâjsb~

6. efvecveefueefKele yeejcyeejlee yebšve keâe keâefuhele ceeOÙe efJeefOe mes ceeOÙe
%eele keâerefpeS~

Jeie& Devlejeue 25-30 30-35 35-40 40-45 45-50 50-55 55-60

yeejcyeejlee 14 22 16 6 5 3 4

nue

Jeie& Devlejeue yeejcyeejlee 
( )fi

Jeie& efÛeÖ 
( )xi

efJeÛeueve 
d x ai i= - f di i

25-30 14 27.5 -15 -210

30-35 22 32.5 - 10 -220

35-40 16 37.5 - 5 -80

40-45 6 425. = a 0 0

45-50 5 47.5 5 25

50-55 3 52.5 10 30

55-60 4 57.5 15 60

Sfi = 70 Sf di i = - 395

\ meceevlej ceeOÙe ( )X a
f d

f
i i

i

= +
S

S
 = -42 5

395

70
.

    = -42 5 5 64. .  = 36 86.

7. efkeâmeer Skeâ Je<e& ceW Skeâ Demheleeue ceW oeefKeue nesves Jeeues DemLecee kesâ
jesefieÙeeW keâer DeeÙeg keâe yebšve veerÛes efoS ieÙee nw~ Fve jesefieÙeeW keâer DeeÙeg 
keâe ceeOÙe %eele keâerefpeS~

DeeÙeg (Je<eeX ceW) 0-8 8-16 16-24 24-32 32-40 40-48 48-56 56-64

jesefieÙeeW keâer mebKÙee 6 25 12 13 11 14 11 8

nue

DeeÙeg (Je<eeX ceW) jesefieÙeeW keâer
mebKÙee ( )fi

Jeie& efÛeÖ ( )xi f xi i

0-8 6 4 24

8-16 25 12 300

16-24 12 20 240

24-32 13 28 364

32-40 11 36 396

40-48 14 44 616

48-56 11 52 572

56-64 8 60 480

Sfi = 100 Sf xi i = 2992

\ meceevlej ceeOÙe ( )X a
f x

f
i i

i

= +
S

S

       =
2992

100
 = 29 92.

8. efvecveefueefKele yeejcyeejlee yebšve keâe keâefuhele ceeOÙe efJeefOe mes ceeOÙe
%eele keâerefpeS~

Jeie& 100-120 120-140 140-160 160-180 180-200

yeejcyeejlee 10 20 30 45 5

nue ØeMve 6 keâer YeeBefle mJeÙeb nue keâjsb~

9. keâefuhele ceeOÙe efJeefOe keâe ØeÙeesie keâjkesâ efvecve yeejcyeejlee yebšve keâe
ceeOÙe %eele keâerefpeS~

Jeie& 63-65 66-68 69-71 72-74 75-77

yeejcyeejlee 4 3 7 8 3

nue ØeMve 6 keâer YeeBefle mJeÙeb nue keâjW~ 

10. efvecve DeeBkeâÌ[eW keâe heo efJeÛeueve efJeefOe mes ceeOÙe %eele keâerefpeS~

Jeie& 0-20 20-40 40-60 60-80 80-100

yeejcyeejlee 17 28 32 24 19

nue ÙeneB, Jeie& ceehe h a= =20 50,

Jeie& yeejcyeejlee 
( )fi

Jeie& efÛeÖ
( )xi

u   
x a

hi =
-i f xi i

0-20 17 10 10 50

20
2

-
= - - 34

20-40 28 30 30 50

20
1

-
= - - 28

40-60 32 50 = a 50 50

20
0

-
= 0

60-80 24 70 70 50

20
1

-
= 24

80-100 19 90 90 50

20
2

-
= 38

Sfi = 120 Sf ui i = 0
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\ meceevlej ceeOÙe ( )X a
f u

f
hi i

i

= + ´
S

S

  = +50
0

120
 = 50

11. efkeâmeer keâ#ee kesâ efJeÅeeefLe&ÙeeW keâe ceeefmekeâ pesye KeÛe& efvecve yeejcyeejlee
yebšve ceW efoÙee ieÙee nw~

pesye KeÛee& 100-125 125-150 150-175 175-200 200-225

efJeÅeeefLe&ÙeeW
keâer mebKÙee

14 8 12 5 11

heo efJeÛeueve efJeefOe keâe ØeÙeesie keâjkesâ efJeÅeeefLe&ÙeeW kesâ pesye KeÛeeX keâe
ceeOÙe %eele keâerefpeS~

nue ØeMve 10 keâer YeeBefle mJeÙeb nue keâjsb~

12. Skeâ ieefCele šsmš ceW 20 efJeÅeee|LeÙeeW kesâ efvecveefueefKele ØeehleebkeâeW keâe
ceeOÙe %eele keâerefpeS~

Øeehleebkeâ 10-20 20-30 30-40 40-50 50-60

efJeÅeeefLe&ÙeeW keâer mebKÙee 2 4 7 6 1

nue
Øeehleebkeâ efJeÅeee|LeÙeeW keâer

mebKÙee ( )fi

ceOÙeceeve
( )xi

f xi i

10-20 2 15 30

20-30 4 25 100

30-40 7 35 245

40-50 6 45 270

50-60 1 55 55

Sfi = 20 Sf xi i = 700

\ meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S
 = =

700

20
35

13. efvecve yebšve keâe ceeOÙe %eele keâerefpeS~

Jeie& 10-30 30-50 50-70 70-90 90-110

yeejcyeejlee 15 18 25 10 2

nue ØeMve 12 keâer YeeBefle mJeÙeb nue keâjW~

14. efvecve yebšve keâe ceeOÙe %eele keâerefpeS~

Jeie& Devlejeue yeejcyeejlee

50-75 5

75-100 6

100-125 3

125-150 4

150-175 3

175-200 7

200-225 5

225-250 4

250-275 8

275-300 5

nue

Jeie& Devlejeue yeejcyeejlee 
( )fi

Jeie& efÛeÖ 
( )xi

u   
x   a

h
i

i=
-

f ui i

50-75 5 62.5 -5 -25

75-100 6 87.5 - 4 -24

100-125 3 112.5 - 3 -9

125-150 4 137.5 - 2 -8

150-175 3 162.5 - 1 -3

175-200 7 1875. = a 0 0

200-225 5 212.5 1 5

225-250 4 237.5 2 8

250-275 8 262.5 3 24

275-300 5 287.5 4 20

Sfi = 50 Sf ui i = - 12

ÙeneB Jeie& ceehe ( ) , .h a= =25 187 5

\   meceevlej ceeOÙe ( )X a
f u

f
hi i

i

= + ´
S

S
 

      = - ´187 5
12

50
25.

    = -187 5 6.   = 181 5.

15. efvecve meejCeer ceW jefJeJeej keâes Skeâ efJeheCeve keWâõ cesW ieS 1000

JÙeefkeäleÙeeW keâer DeeÙeg oMee&Ùeer ieF& nw

DeeÙeg (Je<eeX ceW) 0-10 10-20 20-30 30-40 40-50 50-60 60-70

JÙeefkeäleÙeeW keâer
mebKÙee

105 222 220 138 102 113 100

heo-efJeÛeueve efJeefOe kesâ ØeÙeesie mes, Gve JÙeefkeäleÙeeW keâer ceeOÙe mebKÙee
%eele keâerefpeS, pees jefJeJeej keâes Gme efJeheCeve keWâõ ceW ieS~

nue ØeMve 10 keâer YeeBefle mJeÙeb nue keâjsb~

16. Ùeefo efvecveefueefKele yebšve keâe ceeOÙe 54 nw, lees ueghle yeejcyeejlee 
x %eele keâerefpeS~

Jeie& 0-20 20-40 40-60 60-80 80-100

yeejcyeejlee 16 14 24 26 x

nue efoÙee nw, X = 50

meebefKÙekeâer 101



Jeie& Devlejeue yeejcyeejlee
( )fi

ceOÙeceeve
( )xi

f xi i

0-20 16 10 160

20-40 14 30 420

40-60 24 50 1200

60-80 26 70 1820

80-100 x 90 90 x

Sf xi = +80 Sf x xi i = +3600 90

\     meceevlej ceeOÙe ( )X
f x

f
i i

i

=
S

S

Þ       54
3600 90

80
=

+

+

x

x

Þ      4320 54 3600 90+ = +x x

Þ          36 720x =

\              x =
720

36
 = 20

17. Ùeefo efvecve meejCeer ceW efJeÅeeefLe&ÙeeW kesâ ØeehleebkeâeW keâe meceevlej ceeOÙe
25 Debkeâ nw, lees f  keâe ceeve %eele keâerefpeS~

Øeehleebkeâ 0-10 10-20 20-30 30-40 40-50

efJeÅeeefLe&ÙeeW keâer mebKÙee 6 f 6 10 5

nue ØeMve 16 keâer YeeBefle mJeÙeb nue keâjW~ 

18. veerÛes efoS ieS yebšve ceW ueghle yeejcyeejlee p keâe ceeve %eele keâerefpeS,
peyeefkeâ efoÙee nw efkeâ yebšve keâe ceeOÙe 52.4 nw

Jeie& 0-20 20-40 40-60 60-80 80-100 100-120

yeejcyeejlee 14 p 24 32 10 2

nue ØeMve 16 keâer YeeBefle mJeÙeb nue keâjW~

19. Ùeefo efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙe 15.45 nw, leye p keâe ceeve
%eele keâerefpeS~

Jeie& 0-6 6-12 12-18 18-24 24-30

yeejcyeejlee 6 8 p 9 7

nue ØeMve 16 keâer YeeBefle mJeÙeb nue keâjW~

20. efvecveefueefKele yeejcyeejlee yebšve keâe ceeOÙe 62.8 nw Deewj meYeer
yeejcyeejleeDeeW keâe Ùeesie 50 nw~ ueghle yeejcyeejleeSB f1 Deewj f2 %eele 
keâerefpeS~

Jeie& Devlejeue yeejcyeejlee

0-20 5

20-40 f1

40-60 10

60-80 f2

80-100 7

100-120 8

Ùeesie 50

nue eqoÙee nw, meceevlej ceeOÙe = 62 8.

Jeie&
Devlejeue

yeejcyeejlee ( )fi ceOÙeceeve 
( )xi

f xi i

0-20 5 10 50

20-40 f1 30 30 1f

40-60 10 50 500

60-80 f2 70 70 2f

80-100 7 90 630

100-120 8 110 880

Sf f fi = = + +50 30 1 2

Sf xi i = 2060   

+ +30 70 2f fi

Q  Sf f fi = = + +50 30 1 2

Þ          f f1 2 20+ =  …(i)

Q        meceevlej ceeOÙe = S

S

f x

f
i i

i

Þ     62 8
2060 30 70

50
1 2. =

+ +f f   

Þ        3140 2060 30 701 2= + +f f

Þ  30 70 3140 20601 2f f+ = -  

Þ  30 70 10801 2f f+ =

Þ    3 7 1081 2f f+ =  [10 mes Yeeie osves hej] …(ii)

meceer (i) leLee meceer (ii) keâes nue keâjves hej,

     f1 8=   leLee  f2 12=

ØeMveeJeueer 13.2

1. efoS ieS DeeBkeâÌ[eW keâe yenguekeâ %eele keâerefpeS~

Øeehleebkeâ 0-20 20-40 40-60 60-80

yeejcyeejlee 15 6 18 10

nue

Øeehleebkeâ 0-20 20-40 40-60 60-80

yeejcyeejlee 15 6 18 10

ÙeneB, DeefOekeâlece Jeie& yeejcyeejlee 18 nw efpemekeâe mebiele Jeie& 40 60-  nw~

Dele: yenguekeâ Jeie& 40-60 nw~

\       f f f h L1 0 1 218 6 10 20 40= = = = =, , , ,
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Deye,  yenguekeâ = +
-

- -
´L

f f

f f f
h1 0

1 0 22

   = +
-

- -
´40

18 6

36 6 10
20

  = + ´40
12

20
20 = + =40 12 52

2. efvecve DeeBkeâÌ[eW kesâ efueS, yenguekeâ %eele keâerefpeS~

Jeie& 1-3 3-5 5-7 7-9 9-11

yeejcyeejlee 14 16 4 4 2

nue
Jeie& Devlejeue 1-3 3-5 5-7 7-9 9-11

yeejcyeejlee 14 16 4 4 2

ÙeneB, DeefOekeâlece Jeie& yeejcyeejlee 16 nw efpemekeâe Jeie& 3-5 nw~

Dele: yenguekeâ Jeie& 3-5 nw~

\      f f f L h1 0 216 14 4 3 2= = = = =, , , ,

Deye,   yenguekeâ = +
-

- -
´L

f f

f f f
h1 0

1 0 22

   = +
-

- -
´3

16 14

32 14 4
2

          = + ´3
2

14
2 = +3 0 28.  = 3 28.

3. efvecve DeeBkeâ[eW kesâ efueS, yenguekeâ %eele keâerefpeS

Debkeâ 0-10 10-20 20-30 30-40 40-50

yeejcyeejlee 20 24 40 36 20

nue ØeMve 1 Je 2 keâer YeeBefle mJeÙeb nue keâjW~

4. efvecve meejCeer Skeâ Demheleeue ceW Skeâ Je<e& kesâ oewjeve efkeâmeer efveefMÛele
yeerceejer mes Yeleea nesves Jeeues cejerpeeW mes mebyebefOele DeeÙeg keâer yeejcyeejlee 
keâes efoKeeleer nw~

DeeÙeg (Je<eeX ceW) cejerpeeW keâer mebKÙee

0-10 5

10-20 8

20-30 7

30-40 12

40-50 28

50-60 20

60-70 10

70-80 10

DeefOekeâlece cejerpeeW keâer yenguekeâ DeeÙeg %eele keâerefpeS~

nue
DeeÙeg 

(Je<eeX ceW)
0-10

10-
20

20-
30

30-
40

40-
50

50-
60

60-
70

70-
80

cejerpeeW keâer
mebKÙee

5 8 7 12 28 20 10 10

ÙeneB, cejerpeeW keâer DeefOekeâlece mebKÙee 28 nw, efpemekeâe mebiele Jeie& 40-50

nw~

Dele: yenguekeâ Jeie& 40 50-  nw~

\        f f f1 0 228 12 20= = =, , ,  L h= =40 10,

Deye, yenguekeâ = +
-

- -
´L

f f

f f f
h1 0

1 0 22

    = +
-

- -
´40

28 12

56 12 20
10

   = + ´40
16

24
10

   = +40 6 666.

   = 46 67.

5. 70 hewkesâšeW ceW ÛeeÙe keâe Jepeve efvecveefueefKele leeefuekeâe Éeje efoKeeÙee
ieÙee nw~

Jepeve («eece ceW) hewkesâšeW keâer mebKÙee

200-201 13

201-202 27

202-203 18

203-204 10

204-205 1

205-206 1

Ghejeskeäle DeeBkeâÌ[eW keâe yenguekeâ Jepeve %eele keâerefpeS~

nue ØeMve 4 keâer YeeBefle mJeÙeb nue keâjW~

6. efvecveefueefKele DeeBkeâÌ[eW keâe yenguekeâ 36 nw, leye ueghle yeejcyeejlee ( )x

%eele keâerefpeS~ (peyeefkeâ x < 16)

Jeie&
0-10

10-2

0

20-3

0

30-4

0

40-5

0

50-6

0

60-7

0

yeejcyeejlee 8 10 x 16 12 6 7

nue efoÙee nw, yenguekeâ = 36

Jeie& Devlejeue 0-10 10-20 20-30 30-40 40-50 50-60 60-70

yeejcyeejlee 8 10 x 16 12 6 7

ÙeneB, DeefOekeâlece Jeie& yeejcyeejlee 16 nw, efpemekeâe Jeie& Devlejeue 30 40-

nw~

Dele: yenguekeâ Jeie& 30 - 40 nw~
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\     L f f x f h= = = = =30 16 12 101 0 2, , , ,

Deye,   yenguekeâ = +
-

- -
´L

f f

f f f
h1 0

1 0 22

Þ           36 30
16

32 12
10= +

-

- -
´

x

x

Þ       36 30
16 10

20
- =

-

-

( )x

x

Þ            6
16 10

20
=

-

-

( )x

x

Þ    120 6 160 10- = -x x

Þ    4 40x =  

Þ         x =
40

4
 = 10

efveoxMe ØeMve 7, 8 leLee 9, ØeMve 6 keâer YeeBeqle mJeÙeb nue keâjW~

10. efvecve DeeBkeâÌ[eW keâe yenguekeâ %eele keâerefpeS~

Jeie& Devlejeue 0-9 10-19 20-29 30-39 40-49 50-59

yeejcyeejlee 12 15 21 17 19 6

nue meJe&ØeLece Jeie& Devlejeue keâes meleled ™he ceW efueKeves hej,

meleled Jeie&
Devlejeue

-0.5-
9.5

9.5-
19.5

19.5-
29.5

29.5-
39.5

39.5-
49.5

49.5-
59.5

yeejcyeejlee 12 15 21 17 19 6

ÙeneB DeefOekeâlece yeejcyeejlee 21 nw efpemekeâe Jeie& Devlejeue 19.5-29.5

nw~

Dele: yenguekeâ Jeie& 19.5-29 5.  nw~

\          f f f1 0 221 15 17= = =, , ,  L h= =19 5 10. ,

Deye, yenguekeâ = +
-

- -
´L

f f

f f f
h1 0

1 0 22

   = +
-

- -
´19 5

21 15

42 15 17
10.

           = + ´19 5
6

10
10.  = +19 5 6.  = 25 5.

ØeMveeJeueer 13.3

1. efvecveefueefKele DeeBkeâÌ[eW kesâ efueS yeejcyeejlee yebšve meejCeer yeveeFS~

Øeehleebkeâ 10 mes
keâce

20 mes
keâce

30 mes
keâce

40 mes
keâce

50 mes
keâce

60 mes
keâce

efJeÅeeefLe&ÙeeW keâer
mebKÙee 0 15 20 30 35 40

nue

Øeehleebkeâ
(Jeie&)

efJeÅeee|LeÙeeW keâer mebKÙee
yeejcyeejlee

efJeÅeee|LeÙeeW keâer mebKÙee
yeejcyeejlee

0-10 0 0

10-20 15 15

20-30 5 20

30-40 10 30

40-50 5 35

50-60 5 40

2. veerÛes efoS ieS ‘mes DeefOekeâ Øekeâej keâe’ kesâ mebÛeÙeer yeejcyeejlee yebšve nw

Debkeâ efJeÅeeefLe&ÙeeW keâer mebKÙee

60 mes DeefOekeâ Ùee yejeyej 11

50 mes DeefOekeâ Ùee yejeyej 23

40 mes DeefOekeâ Ùee yejeyej 43

30 mes DeefOekeâ Ùee yejeyej 58

20 mes DeefOekeâ Ùee yejeyej 72

10 mes DeefOekeâ Ùee yejeyej 82

Ghejeskeäle DeeBkeâÌ[eW keâes meleled Jeieeake=âle yeejcyeejlee yebšve ceW yeoueW~

nue
Debkeâ efJeÅeee|LeÙeeW keâer mebKÙee

(yeejcyeejlee)
efJeÅeee|LeÙeeW keâer mebKÙee 
(mebÛeÙeer yeejcyeejlee)

10-20 10 10

20-30 14 24

30-40 15 39

40-50 20 59

50-60 12 71

60-70 11 82

3. Skeâ mketâue kesâ DevegheefmLele Úe$eeW keâer mebKÙee Øeefleefove 147 efoveeW lekeâ 
ope& keâer ieF& Leer leLee Øeehle DeeBkeâÌ[eW keâer meejCeer efvecve yeejcyeejlee
meejCeer ceW Øemlegle nw

DevegheefmLele Úe$eeW keâer mebKÙee efoveeW keâer mebKÙee 

5 1

6 5

7 11

8 14

9 16

10 13

11 10
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DevegheefmLele Úe$eeW keâer mebKÙee efoveeW keâer mebKÙee 

12 70

13 4

15 1

18 1

20 1

Ghejeskeäle DeeBkeâÌ[eW keâer ceeefOÙekeâe %eele keâerefpeS~

nue

DevegheefmLele Úe$eeW keâer mebKÙee efoveeW keâer mebKÙee mebÛeÙeer yeejcyeejlee

5 1 1

6 5 6

7 11 17

8 14 31

9 16 47

10 13 60

11 10 70

12 70 140

13 4 144

15 1 145

18 1 146

20 1 147

N = 147

ÙeneB,   N = 147

\  ceeefOÙekeâe = +æ

è
ç

ö

ø
÷

N 1

2
JeW heo keâe ceeve

  = +147 1

2
 JeW heo keâe ceeve

  = 148

2
 JeW heo keâe ceeve

  = 74 JeW heo keâe ceeve = 12 

4. efvecveefueefKele yeejcyeejlee yebšve keâe ceeOÙekeâ %eele keâerefpeS~

x 1 2 3 4 5 6 7 8 9 10

y 2 3 6 8 16 12 10 13 9 15

nue ØeMve 3 keâer YeeBefle mJeÙeb nue keâjW~

5. efvecveefueefKele leeefuekeâe mes 25 MenjeW keâer mee#ejlee oj keâes (% oj
mes ) oMee&Ùee ieÙee nw~

mee#ejlee oj (ØeefleMele ceW) 50-60 60-70 70-80 80-90

MenjeW keâer mebKÙee 9 6 8 2

ceeOÙekeâ Jeie& leLee yenguekeâ Je«e %eele keâerefpeS~

nue ØeMve 3 keâer YeeBefle mJeÙeb nue keâjW~

mee#ejlee oj (ØeefleMele
ceW)

MenjeW keâer mebKÙee mebÛeÙeer yeejcyeejlee

50-60 9 9

60-70 6 15

70-80 8 23

80-90 2 25

N = 25

ÙeneB,      N = 25

ceeOÙekeâ Jeie& kesâ efueS, N
2

25

2
12 5= = .  

    [pees mebÛeÙeer yeejcyeejlee 15 kesâ Devleie&le Deelee nw]

\ ceeOÙekeâ Jeie& 60-70 nw~

ÙeneB, DeefOekeâlece yeejcyeejlee 9 nw efpemekeâe Jeie& 50 60-  nw~ 

Dele: yenguekeâ Jeie& 50-60 nw~

6. efvecveefueefKele yeejcyeejlee yebšve mes, ceeOÙekeâ Jeie& keâer Thejer meercee
%eele keâerefpeS~

Jeie& Devlejeue 0-8 8-16 16-24 24-32 32-40 40-48

yeejcyeejlee 7 9 10 8 12 8

nue

Jeie& Devlejeue yeejcyeejlee mebÛeÙeer yeejcyeejlee

0-8 7 7

8-16 9 16

16-24 10 26

24-32 8 34

32-40 12 46

40-48 8 54

N = 54

ÙeneB,    N = 54, peesefkeâ mece mebKÙee nw~

ceeOÙekeâ Jeie& kesâ efueS, N
2

54

2
27= =

[pees mebÛeÙeer yeejcyeejlee 34 kesâ Devleie&le Deelee nw]

\   ceeOÙekeâ Jeie& = 24 - 32 

\ ceeOÙekeâ Jeie& keâer Thejer meercee = 32

7. efvecveefueefKele yebšve mes ceeOÙekeâ keâer ieCevee keâerefpeS~

Jeie& 5-10 10-1515-2020-2525-3030-3535-4040-45

yeejcyeejlee 5 6 15 16 5 4 2 2



nue

Jeie& yeejcyeejlee mebÛeÙeer yeejcyeejlee

5-10 5 5

10-15 6 11

15-20 15 26

20-25 16 42

25-30 5 47

30-35 4 51

35-40 2 53

40-45 2 55

N = 55

ÙeneB,     N = 55 

ceeOÙekeâ Jeie& kesâ efueS, N
2

55

2
27 5= = .

[pees mebÛeÙeer yeejcyeejlee 42 kesâ Devleie&le Deelee nw]

\ ceeOÙekeâ Jeie& 20- 25 nw~

Dele:    f cf L h= = = =16 26 20 5, , ,

Deye, ceeOÙekeâ = +
-

´L

N
cf

f
h2

 = +
-

´20

55

2
26

16
5

= +
-

´20
27 5 26

16
5

.

 = +
´

20
1 5 5

16

.   = +20 0 47.  = 20 47.

8. keâ#ee X kesâ kegâÚ efJeÅeeefLe&ÙeeW Éeje Je=æ ueesieeW keâer meneÙelee kesâ efueS
oeve efoÙee ieÙee~ Gvekesâ Éeje efoÙee ieÙee Ùeesieoeve efvecve yeejcyeejlee 
yebšve ceW oMee&Ùee ieÙee nw

jeefMe (` ceW) 0-20 20-40 40-60 60-80 80-100

efJeÅeeefLe&ÙeeW keâer mebKÙee 5 8 12 11 4

Gvekesâ Ùeesieoeve kesâ ceeOÙekeâ leLee yenguekeâ %eele keâerefpeS~

nue

jeefMe (  ̀ceW) efJeÅeee|LeÙeeW keâer mebKÙee mebÛeÙeer yeejcyeejlee

0-20 5 5

20-40 8 13

40-60 12 25

60-80 11 36

80-100 4 40

N = 40

ÙeneB, N = 40

 ceeOÙekeâ Jeie& kesâ efueS, N
2

40

2
20= =

[peesefkeâ mebÛeÙeer yeejcyeejlee 25 kesâ Devleie&le Deelee nw]

\ ceeOÙekeâ Jeie& 40-60 nw~

Deye,  L cf h f= = = =40 143 20 12, , ,

\   ceeOÙekeâ = +
-

´L

N
cf

f
h2

  = +
-

´40

40

2
13

12
20

  = +
´

40
7 20

12

  = +40 11 66.  = 51 66.

9. 50 MenjeW ceW ceefnueeDeeW keâer mee#ejlee oj efvecve yeejcyeejlee yebšve ceW 
oMee&F& ieF& nw

mee#ejlee oj (% ceW) MenjeW keâer mebKÙee

20-30 3

30-40 2

40-50 6

50-60 15

60-70 8

70-80 7

80-90 5

90-100 4

Ghejeskeäle DeeBkeâÌ[eW keâe ceeOÙekeâ %eele keâerefpeS~

nue ØeMve 7 keâer YeeBefle mJeÙeb nue keâjW~

10. efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙekeâ %eele keâerefpeS~

TBÛeeF& (mesceer) mes keâce 120 140 160 180 200

efJeÅeeefLe&ÙeeW keâer mebKÙee 12 26 34 40 50

nue

GBâÛeeF& efJeÅeee|LeÙeeW keâer mebKÙee
mebÛeÙeer yeejcyeejlee

efJeÅeee|LeÙeeW keâer mebKÙee
yeejcyeejlee

120 mes keâce 12 12

120-140 26 14

140-160 34 8

160-180 40 6

180-200 50 10

N = 50

Ùene@,  N = 50 (mece mebKÙee)
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ceeOÙekeâ Jeie& kesâ efueS, N
2

50

2
25= =

[pees mebÛeÙeer yeejcyeejlee 26 kesâ Devleie&le Deelee nw]

\ ceeOÙekeâ Jeie& 120-140 nw~

Deye,  L f cf f= = = =120 14 12 20, , ,

\ ceeOÙekeâ = +
-

´L

N
cf

f
h2

    = +
-

´120

50

2
12

14
20

    = +
´

120
13 20

14

    = +120 18 57.  = 138 57.

11. efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙekeâ heefjkeâefuele keâerefpeS~

Debkeâ efJeÅeeefLe&ÙeeW keâer mebKÙee

150 mes Thej Ùee yejeyej 0

140 mes Thej Ùee yejeyej 12

130 mes Thej Ùee yejeyej 27

120 mes Thej Ùee yejeyej 60

110 mes Thej Ùee yejeyej 105

100 mes Thej Ùee yejeyej 124

90 mes Thej Ùee yejeyej 141

80 mes Thej Ùee yejeyej 150

nue ØeMve 10 keâer YeeBefle mJeÙeb nue keâjW~

12. Ùeefo efvecveefueefKele yeejcyeejlee yebšve keâe ceeOÙekeâ 24 nw, leye ueghle
yeejcyeejlee x keâe ceeve %eele keâerefpeS~

DeeÙeg (Je<eeX ceW) 0-10 10-20 20-30 30-40 40-50

JÙeefkeäleÙeeW keâer mebKÙee 5 25 x 18 7

nue
DeeÙeg (Je<eeX ceW) JÙeefkeäleÙeeW keâer mebKÙee mebÛeÙeer yeejcyeejlee

0-10 5 5

10-20 25 30

20-30 x 30 + x

30-40 18 48 + x

40-50 7 55 + x

N x= +55

ØeMveevegmeej, ceeOÙekeâ = 24, pees Jeie& 20-30 kesâ Devleie&le Deelee nw~

\ L f x N x cf h= = = + = =20 55 30 10, , , ,

Deye,   ceeOÙekeâ = +
-

´L

N
cf

f
h2

Þ 24 20

55

2
30

10= +

+
-

´

x

x

Þ   24 20
55 60 10

2
- =

+ - ´( )x

x
 

Þ 4 5 25x x= -   Þ  x = 25

13. Ùeefo efvecveefueefKele yeejcyeejlee yebšve keâe ceeOÙekeâ 35 nw, leye x keâe
ceeve %eele keâerefpeS~

Jeie& Deblejeue 0-10 10-2020-3030-4040-5050-6060-70

JÙeefkeäleÙeeW keâer mebKÙee 2 3 x 6 5 3 2

nue ØeMve 12 keâer YeeBefle mJeÙeb nue keâjW~

14. efvecve yeejcyeejlee yebšve ceW Ùeefo yeejcyeejleeDeeW keâe Ùeesie 58 nw leLee 
ceeOÙekeâ 28.5 nw, lees x Deewj y kesâ ceeve %eele keâerefpeS~ 

Jeie& 0-10 10-20 20-30 30-40 40-50 50-60

yeejcyeejlee 2 x 20 15 7 y

nue

Jeie& yeejcyeejlee mebÛeÙeer yeejcyeejlee

0-10 2 2

10-20 x 2 + x

20-30 20 22 + x

30-40 15 37 + x

40-50 7 44 + x

50-60 y 44 + x + y

N x y= + +44

ØeMveevegmeej,   N x y= + + =44 58

Þ       x y+ = 14 …(i)

leLee ceeOÙekeâ = 28 5. , pees Jeie& 20-30 kesâ Devleie&le Deelee nw~

\ L f cf x h= = = + =20 20 2 10, , ,

Deye,   ceeOÙekeâ = +
-

´L

N
cf

f
h2

Þ      28 5 20

58

2
2

20
10. = +

- -
´

x
 

Þ 28 5 20
29 2

20
10. - =

- -
´

x

Þ      8 5
27

2
. =

- x Þ 17 27= - x
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Þ       x = -27 17 = 10

meceer (i) mes, y = -14 10 = 4  

Dele:    x = 10 leLee y = 4 nw~

15. Ùeefo efvecve DeeBkeâÌ[eW ceW, efJeÅeeefLe&ÙeeW kesâ IQ keâe ceeOÙekeâ 135 nw, lees
220 efJeÅeeefLe&ÙeeW kesâ IQ kesâ efvecve yebšve ceW ueghle yeejcyeejleeSB f1

Deewj f2 %eele keâerefpeS~

DeeF& keäÙet (IQ) 100-
110

110-
120

120-
130

130-
140

140-
150

150-
160

160-
170

170-
180

efJeÅeeefLe&ÙeeW keâer
mebKÙee

15 35 f1 f2 33 23 19 8

nue ØeMve 14 keâer YeeBefle mJeÙeb nue keâjW~

16. efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙekeâ %eele keâerefpeS~

Debkeâ efJeÅeeefLe&ÙeeW keâer mebKÙee

0 leLee DeefOekeâ 80

10 leLee DeefOekeâ 77

20 leLee DeefOekeâ 72

30 leLee DeefOekeâ 65

40 leLee DeefOekeâ 55

 50 leLee DeefOekeâ 43

 60 leLee DeefOekeâ 28

 70  leLee DeefOekeâ 16

80 leLee DeefOekeâ 10

 90 leLee DeefOekeâ 8

100 leLee DeefOekeâ 0

nue ØeMve 10 keâer YeeBefle mJeÙeb nue keâjW~

17. DeeBkeâÌ[eW keâe ceeOÙe leLee ceeefOÙekeâe ›eâceMe: 24 leLee 26 nw~ yenguekeâ
keâe ceeve %eele keâjW~

nue efoÙee nw, ceeefOÙekeâe = 26, ceeOÙe = 24

\       yenguekeâ = 3 (ceeefOÙekeâe) - 2 (ceeOÙe)

          = 3 26 2 24( ) ( )-  = -78 48  = 30

18. Ùeefo DeeBkeâÌ[eW keâe yenguekeâ leLee ceeOÙe ›eâceMe: 12k leLee 15k nw leye 
DeeBkeâÌ[eW keâe ceeOÙekeâ %eele keâerefpeS~

nue efoÙee nw, yenguekeâ = 12k, ceeOÙe = 15k

\      ceeOÙekeâ = +yenguekeâ (ceeOÙe)2

3
 

    = +12 2 15

3

k k( ) = 42

3

k
 = 14k

19. mketâue kesâ 200 efJeÅeeefLe&ÙeeW keâer cesef[keâue peeBÛe kesâ oewjeve Gvekeâe Jepeve 
efvecve heeÙee ieÙee~

Jepeve (efkeâ«ee ceW) 30-39 40-49 50-59 60-69 70-79 80-89

efJeÅeeefLe&ÙeeW keâer
mebKÙee

5 22 63 74 30 6

efJeÅeeefLe&ÙeeW kesâ Jepeve keâe ceeOÙekeâ %eele keâerefpeS~

nue

Jepeve
(efkeâ«ee ceW)

meleled Jeie& efJeÅeee|LeÙeeW keâer
mebKÙee

mebÛeÙeer
yeejcyeejlee

30-39 295 395. .- 5 5

40-49 395 495. .- 22 27

50-59 495 595. .- 63 90

60-69 595 695. .- 74 164

70-79 69.5-79.5 30 194

80-89 79.5-89.5 6 200

N = 200

ceeOÙekeâ Jeie& kesâ efueS, N
2

200

2
100= =

[ pees mebÛeÙeer yeejcyeejlee 164 kesâ Devle&iele Deelee nw]

\  ceeOÙekeâ Jeie& 59 5 69 5. .-  nw~

\   L f h cf= = = =59 5 74 10 90. , , ,

  ceeOÙekeâ = +
-

´L

N
cf

f
h2  

   = +
-

´59 5

200

2
90

74
10.  

     = +
´

59 5
10 10

74
.  = +59 5 1 35. .  

   = 60 85.  efkeâieÇe

r r r
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