
1. meYeer KeC[ keâerefpeS :
ØelÙeskeâ KeC[ ceW efoS ieS ØeMve kesâ Gòej kesâ efueS Ûeej efJekeâuhe efoS ieS nQ, efpeveceW mes kesâJeue Skeâ mener nw~ mener efJekeâuhe
ÚeBškeâj Gmes Deheveer Gòej-hegefmlekeâe ceW efueefKeS :

(keâ) heefjcesÙe mebKÙee 
14587

1250
 keâe oMeceueJe Øemeej efvecveefueefKele efkeâve oMeceueJe mLeeveeW kesâ yeeo meceehle nes peeSiee :

(a) Skeâ (b) oes (c) leerve (d) Ûeej~ 1

nue : heefjcesÙe mebKÙee = =
´

=
´

´
14587

1250

14587

2 5

14587

2 5
2

4 4 4
3 =

´
= =

14587 8

10

116696

10000
11 6696

4
.

\ oMeceueJe kesâ Ûeej mLeeve yeeo oer ieÙeer heefjcesÙe mebKÙee keâe oMeceueJe Øemeej meceehle nes peelee nw~
Dele: efJekeâuhe (d) mener nw~ Gòej

(Ke) Ùeefo efÉIeele yengheo a x bx c c2 0+ + ¹,  kesâ MetvÙekeâ yejeyej nQ, lees : 1
(a) c Deewj a efJehejerle efÛeÖeW kesâ nQ (b) c Deewj b efJehejerle efÛeÖeW kesâ nQ
(c) c Deewj a Skeâ ner efÛeÖ kesâ nQ (d) c Deewj b Skeâ ner efÛeÖ kesâ nQ~
nue : efoS ieS efÉIeele yengheo a x b x c c2 0+ + ¹,  kesâ MetvÙekeâ yejeyej neWies Ùeefo x2 keâe iegCeebkeâ leLee

DeÛej heo meceeve efÛeÖ jKeles nQ DeLee&le c leLee a meceeve efÛeÖ jKeles nQ peyeefkeâ b DeLee&le x keâe iegCeebkeâ
Oeveelcekeâ/$e+Ceelcekeâ kegâÚ Yeer nes mekeâlee nw hejvleg MetvÙe veneR nes mekeâlee nw~

GoenjCe : (i) f x x x( )= + +2 6 9 (ii) f x x x( )= - +2 6 9
Þ          f x x( ) ( )= + 3 2 Þ   f x x( ) ( )= - 3 2

MetvÙekeâ kesâ efueS, MetvÙekeâ kesâ efueS,
      ( )x + =3 02             ( )x - =3 02

Þ                  x = - -3 3, Þ             x = 3 3,
Dele: efJekeâuhe (c) mener nw~ Gòej

(ie) efÉIeele meceerkeâjCe 2 5 1 02x x- + =  kesâ : 1

(a) oes efYevve JeemleefJekeâ cetue nQ (b) oes yejeyej JeemleefJekeâ cetue nQ
(c) keâesF& JeemleefJekeâ cetue veneR nw (d) oes mes DeefOekeâ JeemleefJekeâ cetue nQ~
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nue : oer ieF& meceerkeâjCe : 2 5 1 02x x- + =

Gkeäle keâer ax bx c2 0+ + =  mes leguevee keâjves hej,
a = 2,     b= - 5     c = 1

\ efJeefJekeälekeâj D b ac= -2 4

          = - - ´ ´( )5 4 2 12  = - = - <5 8 3 0

∵ efJeefJekeälekeâj $e+Ceelcekeâ nw, Dele: oer ieF& efÉIeele meceerkeâjCe kesâ cetue JeemleefJekeâ veneR neWies~
Dele: efJekeâuhe (c) mener nw~ Gòej

(Ie) A P. . : , , , . . . . ,- - -11 8 5 49 kesâ Devle mes ÛeewLee heo nw : 1

(a) 37 (b) 40 (c) 43 (d) 58.

nue : nce peeveles nQ efkeâ efkeâmeer A.P. keâe Devle mes nJeeB heo :
 a l n dn = - -( )1 ...(1)

ÙeneB, l = =49 Deefvlece heo (efoÙee nw)
meeJe&Devlej,      d = - - - = - + =8 11 8 11 3( )

meceerkeâjCe (1) mes,
           a4 49 4 1 3 49 3 3 49 9= - - ´ = - ´ = -( )

\        a4 40=

Dele: efJekeâuhe (b) mener nw~ Gòej
(*) efyevog P( , )-6 8  keâer cetueefyevot mes otjer nw : 1

(a) 8 (b) 2 7 (c) 10 (d) 6.

nue : ∵ efyevogDeeW ( , )x y1 1  leLee ( , )x y2 2  kesâ yeerÛe keâer otjer,

         d x x y y= - + -( ) ( )2 1
2

2 1
2

ÙeneB, x y1 16 8= - =,  leLee cetueefyevog DeLee&le x y2 20 0= =,

\ P ( , )- 6 8  leLee cetueefyevog DeLee&le O ( , )0 0  kesâ yeerÛe keâer otjer,

          PO = - - + - = + -[ ( )] ( ) ( ) ( )0 6 0 8 6 82 2 2 2

   = + = = =36 64 100 10 102( )

Dele: efJekeâuhe (c) mener nw~ Gòej

(Ûe) Ùeefo sin a =
1

2
 Deewj cos b =

1

2
 efoÙee nw, lees ( )a+ b  keâe ceeve nw : 1

(a) 0° (b) 30° (c) 60° (d) 90°.

nue : efoÙee nw,      sin sina = = °
1

2
30 ∵ sin 30

1

2
° =

é

ëê
ù

ûú

Þ          a = °30  

leLee              cos cosb = = °
1

2
60

Þ          b = °60

\           a b+ = ° + ° = °30 60 90

\ ( )a b+  keâe DeYeer<š ceeve 90° nw~  
Dele: efJekeâuhe (d) mener nw~ Gòej

2. meYeer KeC[ keâerefpeS :

(keâ) Skeâ efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâeW kesâ Ùeesie leLee iegCeveheâue ›eâceMe: 
1

4
 leLee -1 nw~ 1

nue : ceevee efÉIeele yengheo kesâ MetvÙekeâ a leLee b nQ~
leye, MetvÙekeâeW keâe Ùeesie = +a b leLee MetvÙekeâeW keâe iegCeveHeâue = a b

2



hejvleg efoÙee nw efkeâ MetvÙekeâeW keâe Ùeesie 
1

4
 leLee iegCeveHeâue - 1 nw~

\ ( )a b+ =
1

4
      Deewj      a b = - 1 ...(1)

leye, efÉIeele yengheo = - -( ) ( )x xa b  = - + +x x2 ( )a b a b

           = - + -x x2 1

4
1( ) [meceerkeâjCe (1) mes]

       =
- -4 4

4

2x x
 = - -k x x( )4 42

Dele: DeYeer<š yengheo 4 42x x- -  Ùee k x x( )4 42 - -  nw, peneB k Skeâ JeemleefJekeâ mebKÙee nw~ Gòej
(Ke) keäÙee ßesÌ{er 3 3 2 3 2 2 3 3 2, , , ,+ + + … Skeâ A.P. nw? Ùeefo neB, lees Fmekeâe meeJe&Devlej %eele keâerefpeS

Deewj Fmekesâ leerve Deewj heo efueefKeS~ 1

nue : efoÙee ngDee Deveg›eâce : 3 3 2 3 2 2 3 3 2, , , , ....+ + +  
a1 3= ,    a2 3 2= + ,     a3 3 2 2= + ,     a4 3 3 2= +

oes ›eâceeiele heoeW keâe Devlej :      a a2 1 3 2 3 2- = + - =( )  
  a a3 2 3 2 2 3 2 2 2 2 2- = + - + = - =( ) ( )  
  a a4 3 3 3 2 3 2 2 3 2 2 2 2- = + - + = - =( ) ( )  

∵ oes ›eâceeiele heoeW keâe Devlej efveÙele ( )2  nw~
\ meeJe&Devlej d = 2 Deewj efoÙee ieÙee Deveg›eâce Skeâ A.P. nw~ Gòej
leye, heeBÛeJeeB heo a5 = a d1 4 3 4 2+ = +

  Ú"e heo a6 = a d1 5 3 5 2+ = +

 meeleJeeB heo a7 = a d1 6 3 6 2+ = +

Dele: efoS ieS Deveg›eâce kesâ Deieues leerve heo nQ :
3 4 2 3 5 2 3 6 2+ + +, , Gòej

(ie) efmeæ keâerefpeS : 
tan

cot

47

43
1

°

°
= 1

nue :  
tan

cot

47

43

°

°
 =

° - °

°

tan ( )

cot

90 43

43
 =

°

°

cot

cot

43

43
 [ ∵  tan ( ) cot90° - =q q]

      = 1

Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej
(Ie) efvecve Deeke=âefle ceW ‘‘keâce kesâ efueS’’ leLee ‘‘DeefOekeâ kesâ efueS’’ leesjCe kesâ DeeuesKe keâe ØeÙeesie keâjles ngS DeeBkeâÌ[eW

kesâ ceeOÙekeâ keâe ceeve %eele keâerefpeS~ 1
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nue : ‘‘DeefOekeâ kesâ efueS’’ leLee ‘‘keâce kesâ efueS’’ leesjCe kesâ ØeefleÛÚso efyevog hej x-efveoxMeebkeâ ceeOÙekeâ keâes oMee&lee nw~ 
\ ceeOÙekeâ = 4 Gòej

3. meYeer KeC[ keâerefpeS :
(keâ) Skeâ efJeÅeeLeea keânlee nw efkeâ Ùeefo Deehe Skeâ heemes keâes heWâkeWâies, lees Ùen Ùee lees 1 oMee&Siee Ùee 1 veneR oMee&Siee~

FmeefueS, 1 Øeehle keâjves Deewj 1 veneR Øeehle keâjves ceW mes ØelÙeskeâ keâer ØeeefÙekeâlee 
1

2
 nw~ keäÙee Ùen mener nw? keâejCe oerefpeS~ 2

nue : Ùeefo nce Skeâ heemes keâes heWâkeâles nQ 
          lees kegâue mecYeJe heefjCeece = 1 Ùee 2 Ùee 3 Ùee 4 Ùee 5 Ùee 6

\          kegâue mecYeJe heefjCeeceeW keâer mebKÙee = 6

Deye 1 Øeehle nesves kesâ mecYeeefJele heefjCeece = kesâJeue 1
\            mecYeeefJele heefjCeeceeW keâer mebKÙee = 1

\               ‘1’ Øeehle nesves keâer ØeeefÙekeâlee =
1

6

Deye   ‘1’ veneR Øeehle nesves keâer ØeeefÙekeâlee = -1 ‘1’ Øeehle nesves keâer ØeeefÙekeâlee = - =1
1

6

5

6
.

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(Ke) Skeâ yesueveekeâej yele&ve, efpemekeâer leueer ceW Deæ&ieesueekeâej Yeeie Deeke=âefle ceW oMee&S

Devegmeej Thej keâer Deesj G"e ngDee nw, keâer Oeeefjlee 
p r

h r
2

3
3 2[ ]-  nw~ keäÙee Ùen mener nw? keâejCe

oerefpeS~ 2

nue : nce peeveles nQ,
         yesueve keâer Oeeefjlee = p r h2  mesceer 3

leLee              Deæ&ieesues keâer Oeeefjlee =
2

3
3p r  mesceer

efÛe$eevegmeej, yesueveekeâej yele&ve keâer Oeeefjlee = yesueve keâer Oeeefjlee - Deæ&ieesues keâer Oeeefjlee

       = -p pr h r2 32

3

        = -
1

3
3 22p r h r( ) 

Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej

(ie) oes mece™he ef$eYegpeeW kesâ mebiele Meer<e&uecyeeW keâe Devegheele 
3

5
 nw~ keäÙee Ùen keânvee mener nw efkeâ Fve ef$eYegpeeW kesâ

#es$eheâueeW keâe Devegheele 
6

5
 nw? keäÙeeW? 2

nue : oes mece™he ef$eYegpeeW kesâ #es$eheâueeW kesâ iegCe mes,

       
# es$eheâue

#es$eheâue

Meer<e&uecye

Meer<e&uecye
1

2

1

2

=
æ

è

ç
ç

ö

ø

÷
÷

2

Þ            
# es$eheâue

#es$eheâue
1

2

23

5

æ

è

ç
ç

ö

ø

÷
÷=

æ

è
ç

ö

ø
÷   ∵

Meer<e&uecye

Meer<e&uecye
 (efoÙee  nw)1

2

3

5
=

é

ë
ê

ù

û
ú,

      = ¹
9

25

6

5

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej

4

h mesceer 

Deeke=âefle 

r mesceer 



(Ie) AB AC=  Jeeues Skeâ meceefÉyeeng ef$eYegpe ABC kesâ Meer<e& A hej ef$eYegpe kesâ heefjJe=òe hej KeeRÛeer ieF& mheMe& jsKee
Yegpee BC kesâ meceevlej nesleer nw~ keäÙee Ùen keâLeve melÙe nw? keâejCe oerefpeS~ 2

nue : ceevee meceefÉyeeng D ABC kesâ heefjJe=òe hej mheMe& jsKee EAF nw~
efoÙee nw,         AB AC=

Þ       Ð = ÐABC ACB   ...(1)

[∵ meceeve YegpeeDeeW kesâ meccegKe keâesCe meceeve nesles nQ~]
Deye ÛetBefkeâ ÐEAB Deewj Ð BCA peerJee AB kesâ Skeâevlej Je=òeKeC[ kesâ keâesCe nQ~

\             Ð = ÐEAB BCA  ...(2)

meceerkeâjCe (1) leLee (2) mes,
       Ð = ÐEAB ABC      Þ      EAF BC||

Dele: mheMe& jsKee Yegpee BC kesâ meceevlej nw~
Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej
4. meYeer KeC[ keâerefpeS :
(keâ) meceerkeâjCe l x y x y+ = - + =3 7 2 6 14,  kesâ Ùegice kesâ Deheefjefcele ™he mes Deveskeâ nue nesves kesâ efueS, l keâe 

ceeve 1 nesvee ÛeeefnS~ keäÙee Ùen keâLeve melÙe nw? keâejCe oerefpeS~ 2

nue : efoÙee ieÙee jwefKekeâ meceerkeâjCe Ùegice nw :
l x y+ = -3 7      Þ        l x y+ + =3 7 0 ...(1)

leLee  2 6 14x y+ =        Þ        2 6 14 0x y+ - = ...(2)

meceerkeâjCe (1) keâer leguevee a x b y c1 1 1 0+ + =  leLee meceerkeâjCe (2) keâer leguevee a x b y c2 2 2 0+ + =  mes keâjves hej,
    a1 = l,      b1 3= ,      c1 7=

leLee     a2 2= ,      b2 6= ,       c2 14= -

ÙeneB,    
a

a
1

2 2
=

l
,    

b

b
1

2

3

6

1

2
= = ,    

c

c
1

2

7

14

1

2
=

-
= -

ÛetBefkeâ efoS ieS meceerkeâjCe kesâ Ùegice kesâ Deheefjefcele ™he mes Deveskeâ nue nQ DeLee&le oesveeW jsKeeSB mecheeleer neWieer~
efpemekesâ efueS,

   
a

a

b

b

c

c
1

2

1

2

1

2
= =

Þ      
l

2

1

2

1

2
= = -

\          
l

2

1

2
=       leLee      

l

2

1

2
= -

Þ       l = 1       leLee       l = - 1

hejvleg nce osKeles nQ efkeâ l = 1 hej,
a

a

b

b

c

c
1

2

1

2

1

2
= ¹  pees efkeâ meceevlej jsKeeDeeW kesâ Skeâ Ùegice kesâ ØeefleyevOe keâes oMee&lee nw~

\ efoS ieS jwefKekeâ meceerkeâjCe Ùegice keâe l = 1 hej keâesF& nue veneR nw~

l = - 1 hej, 
a

a

b

b
1

2

1

2
¹  pees efkeâ ØeefleÛÚsoer jsKeeDeeW kesâ Skeâ Ùegice kesâ ØeefleyevOe keâes oMee&lee nw~

\ eqoS ieS jwefKekeâ meceerkeâjCe Ùegice keâe l = - 1 hej Skeâ DeefÉleerÙe nue nw~
Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(Ke) 6 2 2 02x x- - =  kesâ cetue mebiele efÉIeele yengheo kesâ iegCeveKeC[ keâjkesâ %eele keâerefpeS~ 2

nue :            6 2 2 02x x- - =

Þ 6 3 2 2 2 2 02x x x- + - =
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Þ    3 2 3 2 2 2 2 2 02. .x x x- + - =

Þ       3 2 2 2 2 2 0x x x( ) ( )- + - =

Þ                 ( ) ( )2 2 3 2 0x x- + =

Þ 2 2 0x - =         Ùee      3 2 0x + =

Þ          x =
2

2
     Ùee         x =

- 2

3

Dele: DeYeer<š cetue 
2

2
 Deewj -

2

3
 nQ~ Gòej

(ie) keäÙee A.P. : , , ,31 28 25 … keâe 0 keâesF& heo nw? Deheves Gòej keâe DeewefÛelÙe oerefpeS~ 2

nue : ceevee oer ieF& A.P. keâe nJeeB heo 0 nw DeLee&le an = 0

efoÙee nw, ØeLece heo a = 31     leLee    meeJe&Devlej d = - = -28 31 3

∵ A.P. keâe nJeeB heo a a n dn = + -( )1  

\     0 31 1 3= + - = -( ) ( )n      Þ     3 1 31( )n - =      Þ     n - =1
31

3

Þ         n = + =
+

=1
31

3

31 3

3

34

3
 = 11

1

3

ÛetBefkeâ n Skeâ Oeveelcekeâ hetCeeËkeâ nesvee ÛeeefnS~
Dele: 0 oer ieF& A.P. keâe keâesF& heo veneR nw~ Gòej

(Ie) efmeæ keâerefpeS : (cos cot )
cos

cos
ecq q

q

q
- =

-

+
2 1

1
2

nue : L.H.S. = -(cos cot )ec q q 2 = -
æ

è
çç

ö

ø
÷÷

1
2

sin

cos

sinq

q

q
 ∵ cosec   

1

sin 
cot

cos

sin
θ

θ
= =

é

ë
ê

ù

û
úleLee q

q

q

   =
-æ

è
çç

ö

ø
÷÷

1
2

cos

sin

q

q
 =

-( cos )

sin

1 2

2

q

q

   =
-

-

( cos )

cos

1

1

2

2

q

q
[∵ sin cos2 21q q= -  ]

   =
- -

- +

( cos ) ( cos )

( cos ) ( cos )

1 1

1 1

q q

q q
[ ( ) ( )]∵ a b a b a b2 2- = - +

      =
-

+
=

1

1

cos

cos

q

q
 R.H.S.

Dele: (cosec cot )
1  cos

1  cos
2q q

q

q
- =

-

+
Proved.

5. meYeer KeC[ keâerefpeS :
(keâ) oer ieF& Deeke=âefle ceW, 14 mesceer keâer ef$epÙeeSB ueskeâj leLee P Q,  Deewj R keâes kesâvõ ceevekeâj Ûeehe KeeRÛes ieS nQ~

ÚeÙeebefkeâle #es$e keâe #es$eheâue %eele keâerefpeS~ 4

6

Q R

P



nue : efoÙee nw,   ØelÙeskeâ Ûeehe keâer ef$epÙee ( )r  = 14 mesceer

Deye,    kesâvõerÙe keâesCe P kesâ ef$epÙeKeC[ keâe #es$eheâue =
Ð

°
´

P
r

360
2p  =

Ð

°

P

360
´ ´( ) ( )p 14 2 mesceer 2 

∵ kesâvõerÙe keâesCe leLee ef$epÙee  kesâ efkeâme q r er

ef$epÙeKeC[ keâe #es$eheâue =
°
´

é

ë

ê
ê

ù

û

ú
ú

p
q

r 2

360

 kesâvõerÙe keâesCe Q kesâ ef$epÙeKeC[ keâe #es$eheâue =
Ð

°
´

Q
r

360
2p  =

Ð

°
´ ´

Q

360
14 2p ( )  mesceer 2

leLee     kesâvõerÙe keâesCe R kesâ ef$epÙeKeC[ keâe #es$eheâue =
Ð

°
´

R
r

360
2p  =

Ð

°
´ ´

R

360
14 2p ( )  mesceer 2

Fme Øekeâej, leerveeW ef$epÙeKeC[eW kesâ #es$eheâueeW keâe Ùeesie (mesceer 2 ceW)

   =
Ð

°
´ ´ +

Ð

°
´ ´

P Q

360
14

360
142 2p p( ) ( )

+
Ð

°
´ ´

R

360
14 2p ( )

  =
Ð + Ð + Ð

°
´ ´ =

°

°
´

P Q R

360
196

180

360
196p p mesceer 2

[ ∵ ef$eYegpe kesâ Devle:keâesCeeW keâe Ùeesie 180° neslee nw~]

  = ´ = ´
1

2
196 98

22

7
p  = ´ =14 22 308 mesceer 2

Dele: ÚeÙeebefkeâle Yeeie keâe DeYeer<š #es$eheâue 308 mesceer 2 nw~ Gòej
(Ke) Skeâ mecekeâessCe ef$eYegpe ABC KeeRefÛeS, efpemeceW BC = 12 mesceer, AB = 5 mesceer Deewj Ð = °B 90  nw~ Fme

ef$eYegpe kesâ mece™he Skeâ ef$eYegpe keâer jÛevee keâerefpeS, efpemekeâe mkesâue iegCekeâ 
2

3
 nes~ keäÙee veÙee ef$eYegpe Yeer Skeâ mecekeâesCe

ef$eYegpe nw? 4

nue : jÛevee kesâ heo : 

(1) BC = 12 mesceer keâe jsKeeKeC[ KeeRÛee~

(2) efyevog B mes AB= 5 mesceer KeeRÛeer peesefkeâ B hej
mecekeâesCe yeveeleer nw~

(3) efyevog AC keâes efceueeÙee~ D ABC efoÙee ieÙee mecekeâesCe
ef$eYegpe nw~

(4) efyevog B mes, veerÛes keâer Deesj vÙetvekeâesCe Ð CBY  yeveeÙee~

(5) efkeâjCe BY  hej leerve efyevogDeeW B B B1 2 3, ,  keâes Fme
Øekeâej oMee&SB efkeâ BB B B B B1 1 2 2 3= = ~

(6) B N2  keâes efceueeÙee~

(7) efyevog B2 mes, B N B C2 3||  KeeRÛeer peesefkeâ BC keâes N
hej ØeefleÛÚso keâjleer nw~

(8) efyevog N mes, NM CA||  KeeRÛeer peesefkeâ BA keâes M hej 
keâešleer nw~ D MBN DeYeer<š ef$eYegpe nw~ Dele: D MBN Yeer B
efyevog hej mecekeâesCe ef$eYegpe nw~
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(ie) efvecveefueefKele DeeBkeâÌ[eW keâe ceeOÙekeâ 50 nw~ Ùeefo meYeer yeejcyeejleeDeeW keâe Ùeesie 90 nw, lees p Deewj q kesâ ceeve %eele 
keâerefpeS~ 4

Øeehleebkeâ yeejcyeejlee

 20 – 30 p

30 – 40 15

40 – 50 25

50 – 60 20

60 – 70 q

70 – 80 8

80 – 90 10

nue : meJe&ØeLece nce mebÛeÙeer yeejcyeejlee meejCeer keâer jÛevee keâjWies~

Øeehleebkeâ yeejcyeejlee mebÛeÙeer yeejcyeejlee ( )cf

 20 – 30 p p

30 – 40 15 p+ 15

40 – 50 25 p cf+ =40

50 – 60 20 p+ 60

60 – 70 q p q+ + 60

70 – 80 8 p q+ + 68

80 – 90 10 p q+ + 78

efoÙee nw efkeâ,  N = 90

\        
N

2

90

2
45= =

pees efkeâ Devlejeue (50 – 60) ceW efmLele nw efpemes ceeOÙekeâ Devlejeue Ùee Jeie& keânles nQ~
ÙeneB, efvecve meercee ( ) , ,l f cf p= = = +50 20 40  leLee Jeie& ÛeewÌ[eF&, h = 10

\                 ceeOÙekeâ = +

-
æ

è
ç

ö

ø
÷

´l

N
cf

f
h

2
 = +

- -
´50

45 40

20
10

( )p

       50 50
5

2
= +

- p

Þ              5 0- =p

Þ       p= 5

leLee              f p qiå = + + =78 90

Þ     78 5 90+ + =q

Þ        q = -90 83

Þ        q = 7

Dele: p= 5   leLee   q= 7 Gòej
(Ie) Skeâ Lewues ceW 5 ueeue ieWo Deewj kegâÚ veerueer ieWoW nQ Ùeefo Fme Lewues ceW mes veerueer ieWo efvekeâeueves keâer ØeeefÙekeâlee ueeue

ieWo efvekeâeueves keâer ØeeefÙekeâlee keâer ogiegveer nw lees Lewues ceW veerueer ieWoeW keâer mebKÙee %eele keâerefpeS~ 4

nue : ceevee Lewues ceW veerueer ieWoeW keâer mebKÙee x nw~
\    Lewues ceW kegâue ieWoeW keâer mebKÙee = 5 ueeue +  x veerueer = +( )5 x

8



Lewues ceW mes ÙeeÂÛÚÙee 1 ieWo efvekeâeueves hej,
     kegâue mecYeJe heefjCeece = (5 + x)

ueeue ieWo efvekeâueves keâer Iešvee kesâ Devegketâue heefjCeece = 5

\   ueeue ieWo efvekeâueves keâer ØeeefÙekeâlee P R( )  =
Ie vee kesâ Devegketâue heefjCeece

kegâue mecYeJe heefj
V

Ceece
 =

+

5

5 x

leye, veerueer ieWo efvekeâueves keâer ØeeefÙekeâlee  P B P R( ) ( )= -1  

                = -
+

1
5

5 x
 =

+

x

x5
 [∵P A P A( ) ( )+ ¢ = 1]

ØeMveevegmeej, veerueer ieWo efvekeâueves keâer ØeeefÙekeâlee ueeue ieWo efvekeâueves keâer ØeeefÙekeâlee keâer ogiegveer nw~
DeLee&le           P B P R( ) ( )= ´2

Þ           

x

x x5
2

5

5+
= ´

+

Þ                    
x

x x5

10

5+
=

+
       Þ       x = 10

Dele: Lewues ceW veerueer ieWoeW keâer mebKÙee = 10 Gòej
6. meYeer KeC[ keâerefpeS :

(keâ) oes heeveer kesâ veue Skeâ-meeLe newpe keâes 9
3

8
 IeCšeW ceW Yej mekeâles nQ~ yeÌ[s JÙeeme Jeeuee veue newpe keâes Yejves ceW, keâce

JÙeeme Jeeues veue mes 10 IeCšs keâce meceÙe ueslee nw~ ØelÙeskeâ Éeje Deueie mes newpe keâes Yejves kesâ meceÙe %eele keâerefpeS~ 4

nue : ceevee keâce JÙeeme Jeeuee veue heeveer kesâ newpe keâes x IeCšs ceW Yejlee nw~
∵ yeÌ[s JÙeeme Jeeuee veue newpe keâes Yejves ceW 10 IeCšs keâce meceÙe ueslee nw~
\ yeÌ[s JÙeeme Jeeuee veue newpe keâes ( )x - 10  IeCšs ceW Yejsiee~

\ henues veue Éeje newpe keâes Yejves keâer Øeefle IeCše oj =
1

x
 Yeeie

Fmeer Øekeâej, otmejs veue Éeje newpe keâes Yejves keâer Øeefle IeCše oj =
-

1

10x
 Yeeie

Ùeefo oesveeW veue Skeâ-meeLe Kegues neW lees 1 IeCšs ceW newpe keâe 
1 1

10x x
+

-

æ

è
çç

ö

ø
÷÷ Yeeie Yej peeSiee~

hejvleg efoÙee nw efkeâ 9
3

8
 IeCšs Ùee 

75

8
 IeCšs ceW hetje newpe Yej peeSiee

\    
1 1

10

75

8
1

x x
+

-

æ

è
çç

ö

ø
÷÷´ =

Þ   
1 1

10

8

75x x
+

-
=

Þ   
x x

x x

- +

-
=

10

10

8

75( )

Þ               
2 10

10

8

752

x

x x

-

-
=

Þ 8 802x x-  = -150 750x  (Je»eiegCeve mes)
Þ    8 80 150 750 02x x x- - + =

Þ    8 230 750 02x x- + =

Þ    4 115 375 02x x- + =
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GheÙeg&keäle meceerkeâjCe keâer leguevee JÙeehekeâ efÉIeele meceerkeâjCe a x b x c2 0+ + =  mes keâjves hej,
a = 4,     b= - 115     leLee     c = 375

leye efÉIeele met$e mes,   x
b b a c

a
=

- ± -2 4

2

\           x =
- - ± - - ´ ´

´

( ) ( )115 115 4 4 375

2 4

2

      =
± -115 13225 6000

8
 =

±115 7225

8
 =

±115 85

8

     =
+115 85

8
   Ùee     

115 85

8

-

     =
200

8
 Ùee    

30

8

     = 25    Ùee        3
3

4

Dele: Úesše veue newpe keâes 25 IeCšs Ùee 3
3

4
 IeCšs ceW Yej mekeâlee nw~

peye oesveeW veue newpe keâes Yejles nQ leye 9 IeCšs mes DeefOekeâ meceÙe ueielee nw leye kesâJeue Skeâ veue Gmes 3
3

4
 IeCšs ceW Yej os Ùen

DemecYeJe SJeb Demebiele nw~
Dele: Úesše veue Gmes 25 IeCšs ceW Yejlee nw, leye yeÌ[e veue Gmes 25 10 15- =  IeCšs ceW Yej mekeâlee nw~
Dele: keâce JÙeeme Jeeuee veue newpe keâes 25 IeCšs ceW Deewj DeefOekeâ JÙeeme Jeeuee veue Gmes 15 IeCšs ceW Yej mekeâlee nw~ Gòej
(Ke) efmeæ keâerefpeS efkeâ Skeâ Jeie& keâer efkeâmeer Yegpee hej yeveeS ieS meceyeeng ef$eYegpe keâe #es$eheâue Gmeer Jeie& kesâ Skeâ

efJekeâCe& hej yeveeS ieS meceyeeng ef$eYegpe kesâ #es$eheâue keâe DeeOee neslee nw~ 4

nue : efoÙee nw :    ABCD Skeâ Jeie& nw efpemekeâer Skeâ Yegpee AB leLee efJekeâCe& AC nw~ AB

leLee AC hej meceyeeng D ABE leLee D ACF yeveeS ieS nQ~

efmeæ keâjvee nw : D ABE keâe #es$eHeâue  =
1

2
D ACF keâe #es$eHeâue

Gheheefòe :             Jeie& ABCD keâer Yegpee = AB 
       Jeie& ABCD keâe efJekeâCe& AC AB= 2 

 Yegpee AB hej yeves meceyeeng D ABE keâe #es$eHeâue =
3

4
 (Yegpee) 2 =

( )AB 2 3

4

efJekeâCe& AC hej yeves meceyeeng D ACF keâe #es$eHeâue =
3

4
 (Yegpee) 2 =

( )AC 2 3

4
 

\       
D

D

ABE

ACF

 keâe #es$eheâue

keâe #es$eheâue   
=

[( ) ] /

[( ) ] /

AB

AC

2

2

3 4

3 4
 =

( )

( )

AB

AC

2

2

3

3
 =

é

ëê
ù

ûú
AB

AC

2

 

        =
é

ë
ê

ù

û
ú

AB

AB 2

2

[ ∵ AC AB= 2 ]

      =
é

ëê
ù

ûú
1

2

2

 =
1

2
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F

BA

E

D C



Þ             
D

D

ABC

ACF

 

 

keâe #es$eheâue

keâe #es$eheâue
 =

1

2

Dele: D ABE keâe #es$eHeâue  =
1

2
D ACF keâe #es$eHeâue~ Proved.

(ie) efkeâmeer cekeâeve keâer efKeÌ[keâer Yetefce mes h ceeršj keâer GBâÛeeF& hej nw~ Fme efKeÌ[keâer mes, meÌ[keâ kesâ otmejer Deesj efmLele Skeâ 
DevÙe cekeâeve kesâ efMeKej Deewj DeeOeej kesâ ›eâceMe: GvveÙeve Deewj DeJeveceve keâesCe a Deewj b heeS peeles nQ~ efmeæ keâerefpeS efkeâ otmejs 
cekeâeve keâer GBâÛeeF& h( tan cot )1+ a b  ceeršj nw~ 4

nue : ceevee efKeÌ[keâer efyevog B hej efmLele nw~
\ AB h=  ceeršj

ceevee CD H=  DevÙe cekeâeve keâer GBâÛeeF& nw pees meÌ[keâ kesâ otmejer Deesj efmLele
nw~ efKeÌ[keâer B keâer efmLeefle mes, GvveÙeve leLee DeJeveceve keâesCe ›eâceMe: a leLee b nQ~

DeLee&le     Ð =EBD a

leLee        Ð = = ÐEBC BCAb (Skeâevlej keâesCe)
jsKee CD hej uecye BE KeeRÛee~
ceevee          AC BE x= =

leLee            DE DC EC H h= - = -

mecekeâesCe D EBD ceW,

   tan a =
ED

BE
       Þ          tan a =

-H h

x

\           x H h= -( ) cot a ...(1)

Deye, mecekeâesCe D ABC ceW,

   tan b =
AB

AC
Þ tan b =

h

x

Þ        tan
( ) cot

b
a

=
-

h

H h
[meceerkeâjCe (1) mes]

Þ           ( )
tan .cot

H h
h

- =
b a

Þ                H h h- = tan .cota b

Þ         H h h= + tan .cota b

Þ             = +h ( tan .cot )1 a b

Dele: otmejs cekeâeve keâer GBâÛeeF& h ( tan . cot )1+ a b  ceeršj nw~ Proved.

(Ie) kesâvõeW O Deewj O¢ Jeeues leLee ›eâceMe: ef$epÙeeDeeW 3 mesceer Deewj 4 mesceer Jeeues oes Je=òe hejmhej efyevogDeeW P Deewj Q
hej Fme Øekeâej ØeefleÛÚso keâjles nQ efkeâ OP Deewj O P¢  oesveeW Je=òeeW keâer mheMe& jsKeeSB nQ~ GYeÙeefve<" peerJee PQ keâer uecyeeF& %eele
keâerefpeS~ 4

nue : ÙeneB, oes Je=òeeW keâer ef$epÙeeSB, OP = 3 mesceer leLee PO¢= 4 mesceer nw~ Ùes oesveeW Je=òe P Deewj Q hej ØeefleÛÚso keâjles nQ~
ÙeneB, OP Deewj PO¢ efyevog P mes KeeRÛeer ieFË oes mhee|MeÙeeB nQ, pees hejmhej uecyeJeled nQ DeLee&le oesveeW mhee|MeÙeeB 90° keâe keâesCe

yeveeleer nQ~
DeLee&le      Ð ¢= °OPO 90 [∵ Je=òe kesâ efkeâmeer efyevog hej KeeRÛeer ieF& mheMe& jsKee

Je=òe keâer ef$epÙee hej uecye nesleer nw~]

OO¢ leLee  PN keâes efceueeÙee~
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mecekeâesCe D OPO¢ ceW, 
         ( )OO¢ 2 = + ¢( ) ( )OP PO2 2 (heeFLeeieesjme ØecesÙe mes)

           = +( ) ( )3 42 2 = + =9 16 25

Þ            OO¢= =25 5 mesceer
leLee      PN OO^ ¢

ceevee           ON x=       leye      NO x¢= -5

mecekeâesCe D ONP ceW, 
         OP ON PN2 2 2= +  (heeFLeeieesjme ØecesÙe mes)

Þ             PN OP ON2 2 2= -

                        = - = -( )3 92 2 2x x ...(1)

leLee mecekeâesCe D O NP¢  ceW, 
           ( ) ( ) ( )PO PN NO¢ = + ¢2 2 2 (heeFLeeieesjme ØecesÙe mes)

Þ         ( ) ( ) ( )4 52 2 2= + -PN x

Þ                   ( ) ( )PN x2 216 5= - -  ...(2)

meceerkeâjCe (1) leLee (2) mes,
         9 16 52 2- = - -x x( )

Þ 7 25 10 02 2+ - + - =x x x( )

Þ         10 18x =

Þ              x = 1 8.  
hegve: mecekeâesCe D ONP ceW, 

   OP ON PN2 2 2= +  (heeFLeeieesjme ØecesÙe mes)
Þ       PN OP ON2 2 2= -

         = -( )3 2 2x  = -9 1 8 2( . )  = -9 3 24.  = 576.

\      PN = 5 76. = 2 4.

Dele: GYeÙeefve<" peerJee keâer uecyeeF&, PQ PN= ´2

        = ´ =2 2 4.  4 8.  mesceer Gòej
7. meYeer KeC[ keâerefpeS :
(keâ) oMee&FS efkeâ n n n n, , ,+ + +4 8 12 Deewj n+ 16 ceW mes Skeâ Deewj kesâJeue Skeâ ner 5 mes efJeYeepÙe nw, peneB n

keâesF& Oeveelcekeâ hetCeeËkeâ nQ~ 6

nue : n keâes 5 mes efJeYeeefpele keâjves hej, ceevee Yeeieheâue leLee Mes<eheâue ›eâceMe: q leLee r nQ~
leye, Ùetefkeäue[ efJeYeepeve SuieesefjLce mes,

      n q r= +5 , peneB 0 5£ <r

Þ        n q r= +5 , peneB r = 0 1 2 3 4, , , ,

Þ        n q= 5  Ùee 5 1q +  Ùee 5 2q +  Ùee 5 3q +  Ùee 5 4q +

efmLeefle I. Ùeefo n q= 5 , leye n kesâJeue 5 mes ner efJeYeeefpele neslee nw~
efmLeefle II. Ùeefo n q= +5 1, leye n q q q+ = + + = + = +4 5 1 4 5 5 5 1( ), pees efkeâ kesâJeue 5 mes ner

efJeYeeefpele nw~ Dele: Fme efmLeefle ceW, ( ),n + 4 5 mes efJeYeeefpele nw~
efmLeefle III. Ùeefo n q= +5 2, leye n q q q+ = + + = + = +8 5 2 8 5 10 5 2( ), pees efkeâ kesâJeue 5 mes ner

efJeYeeefpele nw~ Dele: Fme efmLeefle ceW, ( ),n + 8 5 mes efJeYeeefpele nw~
efmLeefle IV. Ùeefo n q= +5 3, leye n q q q+ = + + = + = +12 5 3 12 5 15 5 3( ), pees efkeâ kesâJeue 5 mes ner

efJeYeeefpele nw~ Dele: Fme efmLeefle ceW, ( ),n +12 5 mes efJeYeeefpele nw~
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efmLeefle V. Ùeefo n q= +5 4, leye n q q q+ = + + = + = +16 5 4 16 5 20 5 4( ), pees efkeâ kesâJeue 5 mes ner
efJeYeeefpele nw~ Dele: Fme efmLeefle ceW, ( ),n + 16 5 mes efJeYeeefpele nw~

Dele: n n n n, , ,+ + +4 8 12 Deewj n + 16 ceW mes Skeâ Deewj kesâJeue Skeâ ner 5 mes efJeYeepÙe nw, peneB n keâesF&
Oeveelcekeâ hetCeeËkeâ nw~ Proved.

DeLeJee Skeâ ef$eYegpe ABC kesâ Meer<e& A B( , ), ( , )4 6 1 5  Deewj C ( , )7 2  nQ~ YegpeeDeeW AB Deewj AC keâes ›eâceMe: D Deewj E hej

ØeefleÛÚso keâjles ngS Skeâ jsKee Fme Øekeâej KeeRÛeer ieF& nw efkeâ 
AD

AB

AE

AC
= =

1

4
 nw~ D ADE keâe #es$eheâue heefjkeâefuele keâerefpeS 

Deewj Fmekeâer leguevee D ABC kesâ #es$eheâue mes keâerefpeS~ 6

nue : efoÙee nw, D ABC kesâ Meer<e& A B( , ), ( , )4 6 1 5  Deewj C ( , )7 2  nQ~

∵
AD

AB
=

1

4
Þ    AB AD= 4

Þ  AD DB AD+ = 4 (efÛe$e mes)

Þ   DB AD= 3  

Þ  
AD

DB
=

1

3

\ ceevee D kesâ efveoxMeebkeâ Ùeefo ( , )x y  neW lees

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
(efJeYeepeve met$e mes)

   =
´ + ´

+

( ) ( )1 1 3 4

1 3
    =

´ + ´

+

1 5 3 6

1 3

      =
+1 12

4
 =

13

4
   =

+5 18

4
 =

23

4

\                   D º
æ

è
ç

ö

ø
÷

13

4

23

4
,

Fmeer Øekeâej,
AE

AC
=

1

4
        Þ            AC AE= 4

Þ     AE EC AE+ = 4 (efÛe$e mes)
Þ      EC AE= 3

Þ      
AE

EC
=

1

3

ceevee E kesâ efveoxMeebkeâ ( , )x y¢ ¢  neW lees

       x
m x m x

m m
¢=

+

+
1 3 2 1

1 2
       leLee         y

m y m y

m m
¢=

+

+
1 2 2 1

1 2
(efJeYeepeve met$e mes)

                    =
´ + ´

+

1 7 3 4

1 3
                       =

´ + ´

+

1 2 3 6

1 3

        =
+7 12

4
 =

19

4
       =

+2 18

4
 = =

20

4
5

\              E º
æ

è
ç

ö

ø
÷

19

4
5,

Deye,  ∵        A D Eº º
æ

è
ç

ö

ø
÷ º

æ

è
ç

ö

ø
÷( , ), , , ,4 6

13

4

23

4

19

4
5
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\  D ADE keâe #es$eHeâue = ´
æ

è
ç

ö

ø
÷+ ´

æ

è
ç

ö

ø
÷+ ´

æ

è
ç

ö

ø
÷

ì
í
î

ü
ý
þ

é

ë
ê

1

2
4

23

4

13

4
5

19

4
6  - ´

æ

è
ç

ö

ø
÷+ ´

æ

è
ç

ö

ø
÷+ ´

ì
í
î

ü
ý
þ

ù

û
ú6

13

4

23

4

19

4
5 4

         = + +
ì
í
î

ü
ý
þ

- + +
ì
í
î

ü
ý
þ

é

ëê
ù

ûú
1

2
23

65

4

114

4

78

4

437

16
20

         =
+ +ì

í
î

ü
ý
þ

-
+ +ì

í
î

ü
ý
þ

é

ëê
ù

ûú
1

2

92 65 114

4

312 437 320

16

         = -
é

ëê
ù

ûú
1

2

271

4

1069

16
 =

-é

ëê
ù

ûú
1

2

1084 1069

16

         = ´
1

2

15

16
 =

15

32
 Jeie& cee$ekeâ

Deewj  D ABC keâe #es$eHeâue = ´ + ´ + ´
1

2
4 5 1 2 7 6[{ } - ´ + ´ + ´{ }]6 1 5 7 2 4

= + + - + +
1

2
20 2 42 6 35 8[{ } { }]

= -
1

2
64 49[ ] = ´

1

2
15 =

15

2
 Jeie& cee$ekeâ

Dele: D ADE Je D ABC kesâ #es$eHeâue ceW Devegheele =
15

32

15

2
: = 1 16: Gòej

(Ke) Skeâ je@kesâš keâe Deekeâej Skeâ uecye Je=òeerÙe yesueve kesâ ™he keâe nw efpemekeâe efveÛeuee efmeje yevo nw~ Fmekesâ Thej
yesueve keâer DeeOeej ef$epÙee kesâ yejeyej DeeOeej ef$epÙee Jeeuee Skeâ Mebkegâ jKee ngDee nw~ yesueve kesâ JÙeeme Deewj GBâÛeeF& ›eâceMe:
6 mesceer Deewj 12 mesceer nQ~ Ùeefo MebkeäJeekeâej Yeeie keâer efleÙe&keâ GBâÛeeF& 5 mesceer nw, lees je@kessâš keâe kegâue he=<"erÙe #es$eheâue Deewj
DeeÙeleve %eele keâerefpeS ( .p = 3 14 keâe ØeÙeesie keâerefpeS)~ 6

nue : ÛetBefkeâ je@kesâš, Skeâ uecye Je=òeerÙe yesueve leLee Skeâ Mebkegâ keâe mebÙeespeve nw~
efoÙee nw,   yesueve keâe JÙeeme = 6 mesceer

\             yesueve keâer ef$epÙee ( )r = =
6

2
3 mesceer

leLee            yesueve keâer GBâÛeeF& ( )h = 12  mesceer
\               yesueve keâe DeeÙeleve = pr h2

         = ´ ´314 3 122. ( )

        = 339 12.  mesceer 3

leLee    yesueve keâe Je›eâ he=<"erÙe #es$eheâue = 2 prh

        = ´ ´ ´ =2 3 14 3 12 226 08. .  mesceer 2

Deye, mecekeâesCe D AOC ceW,
   AC OA OC2 2 2= +

Þ               OA AC OC2 2 2= -

Þ               H 2 2 25 3 25 9 16= - = - =( ) ( )

Þ                  H = 4

\  Mebkegâ keâer GBâÛeeF&, H = 4 mesceer
leLee      Mebkegâ keâer ef$epÙee = yesueve keâer ef$epÙee, r = 3 mesceer

14

4

13
4

19
4

4

6

23
4

5

6

x y

6 mesceer 

E

B

D

C

5 mesceer 

12 mesceer 
3 mesceer 

O

A

H



Deye,   Mbekegâ keâe DeeÙeleve = = ´ ´ ´
1

3

1

3
3 14 3 42 2pr H . ( )

         = =
113 04

3
37 68

.
.  mesceer 3

leLee      Mebkegâ keâe Je›eâ he=<"erÙe #es$eheâue = prl

         = ´ ´ =3 14 3 5 47 1. .  mesceer 2

\            je@kesâš keâe kegâue DeeÙeleve = yesueve keâe DeeÙeleve + Mebkegâ keâe DeeÙeleve
         = + =339 12 37 68 376 8. . .  mesceer 3

leLee je@kesâš keâe kegâue Je›eâ he=<"erÙe #es$eheâue = Mebkegâ keâe Je›eâ he=<" + yesueve keâe Je›eâ he=<" + yesueve kesâ DeeOeej keâe #es$eheâue
         = + +47 1 226 08 2. . pr

         = + + ´ ´47 1 226 08 3 14 3 3. . .

                   = + + =47 1 226 08 28 26 301 44. . . .  mesceer 2

Dele: je@kesâš keâe kegâue Je›eâ he=<"erÙe #es$eheâue leLee DeeÙeleve ›eâceMe: 301 44.  mesceer 2 leLee 376 8.  mesceer 3 nQ~ Gòej
DeLeJee Skeâ mketâue kesâ 50 efJeÅeeefLe&ÙeeW ves Yeeuee heWâkeâ ØeefleÙeesefielee ceW Yeeie efueÙee~ heWâkeâer ieÙeer otefjÙeeB (ceeršj ceW) veerÛes oer
ieÙeer nQ : 6

otjer (ceeršj ceW) 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100

efJeÅeee|LeÙeeW keâer mebKÙee 6 11 17 12 4

  (i) Skeâ mebÛeÙeer yeejcyeejlee yeCšve meejCeer keâer jÛevee keâerefpeS~
 (ii) ‘mes keâce Øekeâej keâer’ Skeâ mebÛeÙeer yeejcyeejlee Je›eâ KeeRefÛeS Deewj Fmemes heWâkeâer ieÙeer ceeOÙekeâ otjer %eele keâerefpeS~
(iii) ceeOÙekeâ kesâ met$e keâe ØeÙeesie keâjles ngS, ceeOÙekeâ otjer %eele keâerefpeS~
(iv) keäÙee Thej (ii) Deewj (iii) ceW Øeehle efkeâS ieS ceeOÙekeâ yejeyej nQ?
nue : (i)

otjer (ceeršj ceW) efJeÅeee|LeÙeeW keâer mebKÙee ( )f i mebÛeÙeer yeejcyeejlee ( )cf

0 – 20 6 6

20 – 40 11    6 11 17+ =

40 – 60 17 17 17 34+ =

60 – 80 12  34 12 46+ =

80 – 100 4    46 4 50+ =

(ii)

otjer (ceeršj ceW) mebÛeÙeer yeejcyeejlee ( )cf

0 mes keâce 0

20 mes keâce   0 6 6+ =

40 mes keâce    6 11 17+ =

60 mes keâce 17 17 34+ =

80 mes keâce 34 12 46+ =

100 mes keâce    46 4 50+ =
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‘mes keâce Øekeâej’ kesâ leesjCe keâes yeveeves kesâ efueS nce heshej hej (0, 0), (20, 6), (40, 17), (60, 34), (80, 46) Deewj
(100, 50) efyevogDeeW keâes Debefkeâle keâjles nQ leLee nmlecegkeäle jsKee Éeje FvnW efceueeles nQ~

Deye,
N

2

50

2
25= =

Y -De#e hej y = 25 uesles nQ leLee X-De#e kesâ meceevlej Skeâ jsKee KeeRÛeles nQ, pees Je›eâ keâes efyevog A hej efceueleer nw~ efyevog A
mes, X-De#e kesâ uecyeJeled nce Skeâ jsKee KeeRÛeles nQ, X-De#e hej Ùen jsKee peneB efceueleer nw Jen efyevog DeYeer<š ceeOÙekeâ DeLee&le 49 4.

neslee nw~

(iii) ∵     
N

2
 = =

50

2
25, pees Jeie& 40 - 60 kesâ Devleie&le efJeÅeceeve nw~

\  efvecve meercee, l = 40, f = 17, cf = 17

leLee Jeie& ÛeewÌ[eF&, h = 20

\        ceeOÙekeâ = +

-
æ

è
ç

ö

ø
÷

´l

N
cf

f
h

2

  = +
-

´40
25 17

17
20

( )

    = +
´

40
8 20

17

  = + =40 9 41 49 41. .

(iv) neB, Yeeie (ii) Deewj (iii) ceW Øeehle efkeâS ieS ceeOÙekeâ yejeyej nQ~
l

efveoxMe : hetJe&Jeled
1. meYeer KeC[ keâerefpeS :
ØelÙeskeâ KeC[ ceW efoS ieS ØeMve kesâ Gòej kesâ efueS Ûeej efJekeâuhe efoS ieS nQ, efpeveceW mes kesâJeue Skeâ ner mener nw~ mener efJekeâuhe

Ûegvekeâj Deheveer Gòej-hegefmlekeâe ceW efueefKeS~

(keâ) Ùeefo cos A =
4

5
 nw, lees tan A keâe ceeve nw : 1

(a) 
3

5
(b) 

3

4

(c) 
4

3
(d) 

5

3
.

nue : efoÙee nw, cos A=
4

5

∵     sin cos2 2 1A A+ =

\       sin cosA A= -1 2  = -
æ

è
ç

ö

ø
÷ = -1

4

5
1

16

25

2

  = =
9

25

3

5

Deye,          tan
sin

cos

/

/
A

A

A
= = =

3 5

4 5

3

4

16

2

20 40 8060 100

10

20

30

40

50

60

0
me

bÛe
Ùe
er 
yee

jc
yee

jl
ee

Thejer meerceeS@B

mes keâce Øekeâej keâe leesjCe

(20, 6)
X

Y

(0, 0)

(40, 17)
A (49.4, 25)

(60, 34)

(80, 46) (100, 50)



\ tan A keâe DeYeer<š ceeve 
3

4
 nw~

Dele: efJekeâuhe (b) mener nw~ Gòej
(Ke) AOBC Skeâ DeeÙele nw, efpemekesâ leerve Meer<e& A O( , ), ( , )0 3 0 0  Deewj B ( , )5 0  nQ~ Fmekeâe efJekeâCe& nw : 1

(a) 5 (b) 3 (c) 34 (d) 4.

nue : Deye, efJekeâCe& AB keâer uecyeeF& = efyevogDeeW A ( , )0 3  leLee B ( , )5 0  kesâ yeerÛe keâer otjer
∵ efyevogDeeW ( , )x y1 1  leLee ( , )x y2 2  kesâ yeerÛe keâer otjer,

          d x x y y= - + -( ) ( )2 1
2

2 1
2

ÙeneB, x y1 10 3= =,  leLee x y2 25 0= =,

\ efyevogDeeW A ( , )0 3  leLee B ( , )5 0  kesâ yeerÛe keâer otjer  

 AB= - + - = + -( ) ( ) ( ) ( )5 0 0 3 5 32 2 2 2

     = + =25 9 34

\ Fmekesâ efJekeâCe& keâer DeYeer<š uecyeeF& 34 nw~
Dele: efJekeâuhe (c) mener nw~ Gòej
(ie) A P. . : , , , , . . .21 42 63 84  keâe keâewve-mee heo 210 nw : 1

(a) 9 JeeB (b) 10 JeeB (c) 11 JeeB (d) 12 JeeB~
nue : ceevee oer ieF& A.P. keâe nJeeB heo 210 nQ~
ÙeneB, ØeLece heo a = 21     leLee     meeJe&Devlej d = - =42 21 21 leLee an = 210 

∵        a a n dn = + -( )1

\      210 21 1 21= + - ´( )n

Þ       210 21 21 21 21= + - =n n

Þ         n = =
210

21
10

\ A.P. keâe 10JeeB heo 210 nw~
Dele: efJekeâuhe (b) mener nw~ Gòej

(Ie) hetCe& Jeie& yeveeves keâer efJeefOe Éeje efÉIeele meceerkeâjCe 9
3

4
2 02x x+ - =  keâes nue keâjves kesâ efueS, FmeceW efkeâme

DeÛej keâes peesÌ[vee Deewj Ieševee ÛeeefnS : 1

(a) 
1

8
(b) 

1

64

(c) 
1

4
(d) 

9

64
.

nue : oer ieF& meceerkeâjCe : 9
3

4
2 02x x+ - =

Þ                    ( ) ( )3
1

4
3 2 02x x+ - =

Þ                 z z2 1

4
2 0+ - = [ z x= 3  jKeves hej]

Þ            z z2
2 21

4

1

8

1

8
2 0+ +

æ

è
ç

ö

ø
÷ -

æ

è
ç

ö

ø
÷ - =
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Þ         z +
æ

è
ç

ö

ø
÷ = + =

+1

8

1

64
2

1 64 2

64

2

Dele: meceerkeâjCe keâes nue keâjves nsleg 
1

8

1

64

2æ

è
ç

ö

ø
÷ =  peesÌ[vee leLee Ieševee ÛeeefnS~

Dele: efJekeâuhe (b) mener nw~ Gòej
(*) efvecveefueefKele ceW mes keâewve Skeâ efÉIeele yengheo keâe DeeuesKe veneR nw : 1

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

nue : efkeâmeer efÉIeele yengheo a x b x c a2 0+ + ¹,  kesâ efueS, meceerkeâjCe y a x b x c= + +2  keâe «eeheâ oes ceW mes
keâesF& Skeâ Deeke=âefle jKelee nw, Ùee lees Thej keâer Deesj Keguee ngDee hejJeueÙe ‘È’ Ùee veerÛes keâer Deesj Keguee ngDee hejJeueÙe ‘Ç ’~ Ùes
›eâceMe: a`> 0 DeLeJee a < 0 hej efveYe&j keâjlee nw~ Fve Je›eâeW keâes hejJeueÙe keânles nQ~

meeLe ner Skeâ efÉIeele yengheo keâe Je›eâ X-De#e keâes DeefOekeâlece oes efyevogDeeW hej ØeefleÛÚso keâjlee nw~

hejvleg efJekeâuhe (d) ceW, keâesF& hejJeueÙe keâer Deeke=âefle veneR nw Deewj Je›eâ X-De#e keâes leerve efyevogDeeW hej ØeefleÛÚso keâj jne nw~
FmeefueS efJekeâuhe (d) Jeeuee Je›eâ Skeâ efÉIeele yengheo keâe DeeuesKe veneR nw~

Dele: efJekeâuhe (d) mener nw~ Gòej
(Ûe) mebKÙee n2 1 8- ,  mes efJeYeepÙe nesleer nw Ùeefo n nw Skeâ : 1

(a) hetCeeËkeâ (b) Øeeke=âle mebKÙee (c) efJe<ece mebKÙee (d) mece mebKÙee~
nue : ceevee x n= -2 1

Deye n = 1 jKeves hej, x = - = - =1 1 1 1 02

  n = 2 jKeves hej,  x = - = - =2 1 4 1 32

  n = 3 jKeves hej, x = - = - =3 1 9 1 82

  n = 4 jKeves hej,  x = - = - =4 1 16 1 152

  n = 5 jKeves hej,  x = - = - =5 1 25 1 242 ... Deeefo
nce osKeles nQ efkeâ peye n = 1 3 5, , ,..... nw leye ( ),n 2 1 8-  mes efJeYeepÙe nw~
Dele: efJekeâuhe (c) mener nw~ Gòej
2. meYeer KeC[ keâerefpeS :
(keâ) JeieeX 10 25-  leLee 35 55-  keâe Jeie&-efÛeÖ DeLeJee ceOÙeceeve %eele keâerefpeS~ 1

nue : 10 25-  keâe ceOÙeceeve =
+

= =
10 25

2

35

2
17 5.

leLee        35 55-  keâe ceOÙeceeve =
+

= =
35 55

2

90

2
45

(Ke) keäÙee YegpeeDeeW 25 mesceer, 5 mesceer Deewj 24 mesceer Jeeuee ef$eYegpe Skeâ mecekeâesCe ef$eYegpe nw? Deheves Gòej kesâ efueS
keâejCe Yeer oerefpeS~ 1

nue :  ceevee a = 25 mesceer, b= 5 mesceer leLee c = 24 mesceer
Deye,    b c2 2 2 2 25 24 25 576 601 25+ = + = + = ¹( ) ( ) ( )

Dele: oer ieF& YegpeeSB mecekeâesCe ef$eYegpe veneR yeveeleeR keäÙeeWefkeâ Ùes heeFLeeieesjme ØecesÙe keâes mevleg<š veneR keâjleer nQ~ Gòej
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(ie) keäÙee ßesÌ{er 2 8 18 32, , , , . . . Skeâ A P. . nw? Ùeefo neB, lees Fmekesâ leerve Deewj heo efueefKeS~ 1

nue : efoÙee ngDee Deveg›eâce : 2 8 18 32, , , , ...... 
a1 2= ,     a2 8= ,     a3 18= ,     a4 32=  

oes ›eâceeiele heoeW keâe Devlej :  a a2 1 8 2 2 4 2 2 4 1- = - = - = -( )

   = - =2 2 1 2( )

  a a3 2 18 8 2 9 2 4 2 9 4- = - = - = -( )

   = - =2 3 2 2( )  
  a a4 3 32 18 2 16 2 9 2 16 9- = - = - = -( )

   = - =2 4 3 2( )  
∵ oes ›eâceeiele heoeW keâe Devlej 2 efveÙele nw~

Dele: meeJee&vlej d = 2 leLee efoÙee ieÙee Deveg›eâce Skeâ A.P. nw~ Gòej

(Ie) Skeâ efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâeW kesâ Ùeesie leLee iegCeveheâue ›eâceMe: 2
1

3
,  nQ~ 1

nue : ceevee efÉIeele yengheo kesâ MetvÙekeâ a leLee b nQ~
leye, MetvÙekeâeW keâe Ùeesie = +a b leLee iegCeveHeâue = a b

hejvleg efoÙee nw efkeâ yengheo kesâ MetvÙekeâeW keâe Ùeesie 2 leLee iegCeveHeâue 
1

3
 nw~

\     a b+ = 2     leLee   a b =
1

3
...(1)

leye, efÉIeele yengheo = - -( ) ( )x xa b  = - + +x x2 ( )a b a b

 = - +x x2 2
1

3
[meceerkeâjCe (1) mes]

 = - + º - +
1

3
3 3 2 1 3 3 2 12 2( ) ( )x x k x x

Dele: DeYeer<š yengheo 3 3 2 12x x- +  Ùee k x x( )3 3 2 12 - +  nw, peneB k=
1

3
 Skeâ JeemleefJekeâ mebKÙee nw~

Gòej
3. meYeer KeC[ keâerefpeS :
(keâ) kesâvõ O Jeeues Je=òe hej efkeâmeer yeenjer efyevog P mes KeeRÛeer ieF& mheMe&

jsKee keâer uecyeeF& OP mes meowJe Úesšer nesleer nw~ keäÙee Ùen keâLeve melÙe nw? keâejCe
oerefpeS~              2

nue : yee¢e efyevog P mes Skeâ mheMe& jsKee PT KeeRÛeer ieF& nw~ OT keâes
efceueeÙee~
∵ OT PT^

\ ef$eYegpe OTP Skeâ mecekeâesCe ef$eYegpe yeveelee nw efpemeceW Ð = °OTP 90

mecekeâesCe ef$eYegpe ceW, ef$eYegpe keâer efkeâvneR oes YegpeeDeeW mes keâCe& ncesMee yeÌ[e neslee nw~
\ OP PT>

DeLeJee PT OP<

Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej
(Ke) keäÙee YegpeeDeeW 25 mesceer, 5 mesceer Deewj 24 mesceer Jeeuee ef$eYegpe Skeâ mecekeâesCe ef$eYegpe nw? Deheves Gòej kesâ efueS

keâejCe oerefpeS~ 2

nue :  ceevee a = 25 mesceer, b= 5 mesceer leLee c = 24 mesceer
Deye,                b c2 2 2 2 25 24 25 576 601 25+ = + = + = ¹( ) ( ) ( )

Dele: oer ieF& YegpeeSB mecekeâesCe ef$eYegpe veneR yeveeleeR keäÙeeWefkeâ Ùes heeFLeeieesjme ØecesÙe keâes mevleg<š veneR keâjleer nQ~ Gòej
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(ie) Yegpee a Jeeues Skeâ Ieveekeâej yekeämes kesâ Devoj Skeâ "esme ieWo hetCe&leÙee "erkeâ-"erkeâ jKeer pee mekeâleer nw~ ieWo keâe

DeeÙeleve 
4

3
3p a  nw~ keäÙee Ùen mener nw? keâejCe oerefpeS~ 2

nue : ÛetBefkeâ, Yegpee a Jeeues Skeâ Ieveekeâej yekeämes kesâ Devoj Skeâ "esme ieWo keâes hetCe&leÙee "erkeâ-"erkeâ jKee ieÙee nw~ FmeefueS
"esme ieWo kesâ efueS JÙeeme a nw~

\          "esme ieWo keâer ef$epÙee =
a

2

\     "esme ieWo keâe DeeÙeleve =
æ

è
ç

ö

ø
÷ =

4

3 2

4

3 8

3 3

p p
a a

     =
1

6
3p a

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(Ie) ceQ leerve efmekeäkeâeW keâes Skeâ meeLe GÚeuelee ntB~ mecYeJe heefjCeece keâesF& efÛele veneR, 1 efÛele, 2 efÛele Ùee 3 efÛele nQ~

Dele: ceQ keânlee ntB efkeâ keâesF& efÛele Øeehle ve keâjves keâer ØeeefÙekeâlee 
1

4
 nw~ Fme efve<keâ<e& ceW keäÙee ieueleer nw? 2

nue : Skeâ meeLe leerve efmekeäkesâ GÚeues peeles nQ~
lees kegâue mecYeJe heefjCeece = HHH HHT HTH THH TTT, , , ,

   TTH THT HTT, ,  (peneB H ® efÛele leLee T ® heš)
\ kegâue mecYeJe heefjCeeceeW keâer mebKÙee = =2 83

Deye Skeâ Yeer efÛele Øeehle ve keâjves keâe mecYeeefJele heefjCeece = TTT

\ kegâue mecYeeefJele heefjCeeceeW keâer mebKÙee = 1

\ keâesF& Yeer efÛele Øeehle ve keâjves keâer ØeeefÙekeâlee =
1

8

Dele: efoÙee ieÙee efve<keâ<e& DemelÙe nw keäÙeeWefkeâ Skeâ Yeer efÛele ve Deeves keâer ØeeefÙekeâlee 
1

8
 nw ve efkeâ 

1

4
. Gòej

4. meYeer KeC[ keâerefpeS :

(keâ) ceeve efvekeâeefueS : 
sin sin

cos cos

2 2

2 2

63 27

17 73

°+ °

°+ °
2

nue : 
sin sin

cos cos

sin sin (2 2

2 2

2 263 27

17 73

63 90 63° + °

° + °
=

° + ° - °

° + ° - °

)

cos cos ( )2 217 90 17

           =
+ ° -

+ ° -

sin sin ( )

cos cos ( )

2 2

2 2

90

90

A A

q q
[ ceevee A= °63  leLee q = °17  ]

        =
+

+

sin cos

cos sin

2 2

2 2

A A

q q

[ ∵  sin ( ) cos90° - =A A, cos ( ) sin ]90° - =A A

        =
+

+

sin cos

sin cos

2 2

2 2

A A

q q

           =
1

1
  [ sin cos∵ 2 2 1A A+ =  leLee  sin cos ]2 2 1q q+ =

         = 1

Dele: 
sin sin

cos cos

2 2

2 2

63 27

17 73

° + °

° +
 keâe ceeve = 1 Gòej
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(Ke) A P. . : 3 8 13 18, , , , . . . keâe keâewve-mee heo 78 nw? 2

nue : oer ieF& A.P. : 3, 8, 13, 18, ...........

henuee heo a = 3 leLee meeJe&Devlej d = - =8 3 5 
ceevee n JeeB heo 78 nw

∵           n JeeB heo = 78

Þ     a n d+ - =( )1 78 [ ( ) ]∵ a a n dn = + - 1

Þ      3 1 5 78+ - =( )n  
Þ     3 5 5 78+ - =n  Þ      5 78 5 3 80n = + - =

        Þ       n = =
80

5
16 

Dele: 16 JeeB heo 78 nw~ Gòej
(ie) Ùeefo b c= <0 0,  nQ, lees keäÙee Ùen melÙe nw efkeâ x bx c2 0+ + =  kesâ cetue mebKÙeelcekeâ ™he mes yejeyej hejvleg

efJehejerle efÛeÖeW kesâ neWies? Deheves Gòej keâe DeewefÛelÙe oerefpeS~ 2

Gòej : efoÙee nw, b c= <0 0,  leLee efÉIeele meceerkeâjCe,
     x bx c2 0+ + =

\     x x c2 0 0+ + =.

Þ      x c2 = -     Þ    x c= ± - [ÙeneB - > <c c0 0∵ ]

Dele: meceerkeâjCe x bx c2 0+ + =  kesâ cetue mebKÙeelcekeâ ¤he mes yejeyej, hejvleg efJehejerle efÛeÖ kesâ nQ~
(Ie) efvecveefueefKele DeeÙele (osefKeS Deeke=âefle) ceW x Deewj y kesâ ceeve %eele

keâerefpeS : 2

nue : nce peeveles nQ efkeâ,
DeeÙele ceW Deeceves-meeceves DeLee&le efJehejerle YegpeeSB yejeyej nesleer nw~

\ x y+ =3 13 ...(1) (efÛe$e mes)
leLee 3 7x y+ = ...(2)

meceerkeâjCe (2) ceW 3 keâer iegCee keâjkesâ meceerkeâjCe (1) ceW mes Ieševes hej,
         x y+ =3 13

       9 3 21x y+ =

      -    -     -    

   - = -8 8x      Þ    x =
-

-
=

8

8
1

x keâe ceeve meceerkeâjCe (1) ceW jKeves hej,
   1 3 13+ =y   Þ    3 13 1 12y = - =

Þ  y = =
12

3
4

Dele: x= 1 leLee y = 4.
5. meYeer KeC[ keâerefpeS :
(keâ) Skeâ Lewues ceW 24 ieWo nQ, efpemeceW mes x ueeue, 2 x mehesâo Deewj 3 x veerueer nQ~ Skeâ ieWo ÙeeÂefÛÚkeâ ™he mes Ûegveer

peeleer nw~ Fmekeâer keäÙee ØeeefÙekeâlee nw efkeâ Ùen ieWo 4

(i) ueeue veneR nes?         (ii) mehesâo nes?
nue : efoÙee nw, Skeâ Lewues ceW ieWoeW keâer kegâue mebKÙee = 24

\                   n S( )= 24
 Lewues ceW ueeue ieWoeW keâer mebKÙee = x
 Lewues ceW mehesâo ieWoeW keâer mebKÙee = 2 x

leLee    Lewues ceW veerueer ieWoeW keâer mebKÙee = 3 x
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ØeMveevegmeej, 
        x x x+ + =2 3 24

Þ                          6 24x =         Þ        x =
24

6
        \    x = 4

\   Lewues ceW ueeue ieWoeW keâer mebKÙee = =x 4
Lewues ceW mehesâo ieWoeW keâer mebKÙee = = ´ =2 2 4 8x

leLee  Lewues ceW veerueer ieWoeW keâer mebKÙee = = ´ =3 3 4 12x
(i) ceevee Iešvee E1 = Ûegveer ngF& ieWo ueeue veneR nw~

     = Ûegveer ngF& ieWo Ùee lees mehesâo nw Ùee veerueer nw~
\            n E( )1 = mehesâo ieWoeW keâer mebKÙee + veerueer ieWoeW keâer mebKÙee = + =8 12 20

Dele: DeYeer<š ØeeefÙekeâlee = = =
n E

n S

( )

( )
1 20

24
 
5

6
Gòej

(ii) ceevee Iešvee E2 = Ûegveer ngF& ieWo mehesâo nw~
\              n E( )2 8=

Dele: DeYeer<š ØeeefÙekeâlee =
n E

n S

( )

( )
2  = =

8

24
 
1

3
Gòej

(Ke) efvecveefueefKele yeejcyeejlee yeCšve keâe ceeOÙe 50 nw, hejvleg 20–40 Deewj 60–80 JeieeX keâer yeejcyeejleeSB ›eâceMe: 
f1 Deewj f2 %eele veneR nQ~ Ùes yeejcyeejleeSB %eele keâerefpeS, Ùeefo meYeer yeejcyeejleeDeeW keâe Ùeesie 120 nw~ 4

Jeie& 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100

yeejcyeejlee 17 f1 32 f2 19

nue : meJe&ØeLece nce efoS ieS DeeBkeâÌ[eW keâe ceOÙeceeve %eele keâjWies~

Jeie& yeejcyeejlee ( )f i ceOÙeceeve ( )xi u
x A

hi
i=

- f ui i

0 – 20 17 10 -2 -34

20 – 40 f1 30 -1 -f1
40 – 60 32 50= A 0 0

60 – 80 f2 70 1 f2
80 – 100 19 90 2 38

f f fiå = + +1 2 68 f u f fi iå = - +2 1 4

efoÙee nw efkeâ meYeer yeejcyeejleeDeeW keâe Ùeesie = 120

\    f f fiå = + + =68 1201 2

\         f f1 2 52+ = ...(1)

ÙeneB, keâefuhele ceeOÙe, A= 50 leLee Jeie& ÛeewÌ[eF&, h = 20

heie-efJeÛeueve efJeefOe Éeje,

           ceeOÙe = +

æ

è

ç
ç

ö

ø

÷
÷´

å
å

A
f u

f
h

i i

i

Þ                       50 = +
+ -

´50
4

120
202 1( )f f

Þ       4 2 1+ -f f  = 0

         - + = -f f1 2 4 ...(2)
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meceerkeâjCe (1) leLee (2) keâes peesÌ[ves hej,
   2 482f =        Þ       f2 24=

f2 keâe ceeve meceerkeâjCe (1) ceW jKeves hej,
        f1 24 52+ =        Þ        f1 28=

Dele:   f1 28= leLee f2 24= Gòej
(ie) ef$epÙee 4 mesceer keâe Skeâ Je=òe KeeRefÛeS~ Fme hej mheMe& jsKeeDeeW kesâ Skeâ Ssmes Ùegice keâer jÛevee keâerefpeS efkeâ Fvekesâ

yeerÛe keâe keâesCe 60° nes~ jÛevee keâe DeewefÛelÙe Yeer oerefpeS~ Je=òe kesâ kesâvõ Deewj mheMe& jsKeeDeeW kesâ ØeefleÛÚso-efyevog kesâ yeerÛe keâer otjer
keâes ceeefheS~ 4

nue : jÛevee kesâ heo : 
(1) meceleue heshej hej Skeâ efyevog O ueerefpeS leLee ef$epÙee OA= 4 mesceer

keâe Skeâ Je=òe KeeRefÛeS~
(2) OA keâes B lekeâ Fme Øekeâej efJemleeefjle keâerefpeS efkeâ OA AB= = 4

mesceer~
(3) A keâes kesâvõ ceevekeâj leLee ef$epÙee AO AB= = 4 mesceer ueskeâj Skeâ

Je=òe KeeRefÛeS~ ceevee Ùen Je=òe ÛejCe 1 ceW KeeRÛes ieS Je=òe keâes P leLee Q hej
ØeefleÛÚso keâjlee nw~

(4) DeYeer<š mheMe& jsKeeDeeW keâes Øeehle keâjves nsleg BP leLee BQ keâes efceueeles nQ~
leke&â (Justification) :

D OAP ceW,
     OA OP= = 4 mesceer (∵ ef$epÙee)

leLee                   AP = 4 mesceer (∵ A kesâvõ Jeeues Je=òe keâer ef$epÙee)
\ D OAP meceyeeng nw~
Þ            Ð = °PAO 60

Þ           Ð = °BAP 120

D BAP ceW,
       BA AP=     leLee    Ð = °BAP 120

\           Ð = Ð = °ABP APB 30

Þ         Ð = °PBQ 60

(Ie) mebueive Deeke=âefle ceW, AB Je=òe keâe JÙeeme nw, AC = 6 mesceer Deewj BC = 8 mesceer nw~
ÚeÙeebefkeâle Yeeie keâe #es$eheâue %eele keâerefpeS~ ( .p = 3 14 keâe ØeÙeesie keâerefpeS)~                          4

nue : efoÙee nw,     AC = 6 mesceer
leLee       BC = 8 mesceer

nce peeveles nQ efkeâ Deæ&Je=òe ceW yevee keâesCe ncesMee mecekeâesCe neslee nw~
\       Ð = °C 90  [∵ AB Je=òe keâe JÙeeme nw~]

Deye mecekeâesCe D ACB  ceW,
             AB AC BC2 2 2= + (heeFLeeieesjme ØecesÙe mes)

Þ                 AB2 2 26 8 36 64 100= + = + =

Þ                  AB= =100 10 mesceer [∵ Yegpee keâYeer Yeer $e+Ceelcekeâ veneR nes mekeâleer nw~]

\ D ABC keâe #es$eheâue = ´
1

2
DeeOeej ´ GBâÛeeF& 

         = ´ ´
1

2
BC AC = ´ ´

1

2
8 6  = 24 mesceer 2

ÙeneB, Je=òe keâe JÙeeme AB= 10 mesceer

\ Je=òe keâer ef$epÙee ( )r = =
10

2
5 mesceer
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\   Je=òe keâe #es$eheâue = = ´pr 2 23 14 5. ( )  = ´ =3 14 25 78 5. .  mesceer 2

Dele: ÚeÙeebefkeâle Yeeie keâe #es$eheâue = Je=òe keâe #es$eheâue - D ABC keâe #es$eheâue
 = -78 5 24.  = 54 5.  mesceer 2 Gòej

6. meYeer KeC[ keâerefpeS :

(keâ) ceeve ueerefpeS efkeâ s Gme ef$eYegpe ABC kesâ Deæ&-heefjceehe keâes JÙekeäle keâjlee nw, efpemeceW BC a CA b= =,  Deewj 

AB c=  nw~ Ùeefo Skeâ Je=òe YegpeeDeeW BC CA,  Deewj AB keâes ›eâceMe: D E,  Deewj F hej mheMe& keâjlee nw, lees efmeæ keâerefpeS efkeâ 

BD s b= -  nw~ 4

nue : D ABC kesâ Devleie&le Skeâ Je=òe KeeRÛee, pees YegpeeDeeW BC CA,  Deewj AB keâes mheMe& keâjlee nw~
efoÙee nw, BC a= , CA b=  Deewj AB c=  nce peeveles nQ efkeâ efkeâmeer yee¢e efyevog mes Je=òe hej KeeRÛeer ieF& mheMe& jsKeeDeeW keâer

uecyeeFÙeeB meceeve nesleer nQ~
\  BD BF x= =     (ceevee)

 DC CE y= =        (ceevee)
leLee  AE AF z= = (ceevee)
Deye,                     BC CA AB a b c+ + = + +

Þ        ( ) ( ) ( )BD DC CE EA AF FB a b c+ + + + + = + +

Þ                  ( ) ( ) ( )x y y z z x a b c+ + + + + = + +

Þ 2 2( )x y z s+ + = [∵ 2s a b c= + + = D ABC keâe heefjceehe]
Þ                s x y z= + +

Þ                 x s y z= - +( )

Þ            BD s b= -   [∵ b AE EC z y= + = + ] Proved.

(Ke) Skeâ TOJee&Oej ceerveej Skeâ #eweflepe meceleue hej KeÌ[er nw leLee Gme hej h GBâÛeeF& keâe Skeâ TOJee&Oej OJepe-oC[
ueiee ngDee nw~ meceleue kesâ efkeâmeer efyevog mes OJepe-oC[ kesâ efveÛeues Deewj Thejer efmejeW kesâ GvveÙeve keâesCe ›eâceMe: a Deewj b nQ~

efmeæ keâerefpeS efkeâ ceerveej keâer GBâÛeeF& 
h tan

tan tan

a

b a-

æ

è
çç

ö

ø
÷÷ nw~ 4

nue : ceevee CD Skeâ ceerveej nw~ efpemekesâ Thej DE Skeâ OJepe oC[ ueiee nw~ meceleue kesâ efkeâmeer efyevog A hej OJepe oC[ kesâ
heeo Deewj Ûeesšer keâe GvveÙeve keâesCe ›eâceMe: a leLee b nQ DeLee&le Ð =CAD a Deewj Ð =CAE b nw~

ceevee DE h=  leLee DC H=  Deewj AC x=

Deye, mecekeâesCe D CAE ceW,

      tan b = =
CE

AC

uecye
DeeOeej

Þ                   tan b =
+CD DE

AC

Þ            tan b =
+H h

x
    ...(1)

mecekeâesCe D CAD ceW,

      tan a =
CD

AC
       Þ    tan a =

H

x

Þ               x
H

=
tan a

   Þ         x H= cot a ...(2)

meceerkeâjCe (2) mes x keâe ceeve meceerkeâjCe (1) ceW jKeves hej,

       tan
cot

.tanb
a

a=
+

=
+H h

H

H h

H
∵ tan

cot
a

a
=

é

ë
ê

ù

û
ú

1
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Þ      H H htan tan tanb a a= +

Þ     H H htan tan tanb a a- =

Þ     H h(tan tan ) tanb a a- =

Þ   H
h

=
-

tan

tan tan

a

b a

Dele: ceerveej keâer GBâÛeeF& 
h tan

tan tan

a

b a-
 nw~ Proved.

(ie) efkeâmeer meceyeeng ef$eYegpe ABC keâer Yegpee BC hej efyevog D Fme Øekeâej efmLele nw efkeâ BD BC=
1

3
 nw~ efmeæ

keâerefpeS efkeâ 9 72 2AD AB=  nw~ 4

nue : efoÙee nw : D ABC Skeâ meceyeeng ef$eYegpe nw efpemekesâ DeeOeej BC hej Skeâ efyevog 

D Fme Øekeâej nw efkeâ BD BC=
1

3

efmeæ keâjvee nw :  9 72 2AD AB=

jÛevee : A mes BC hej AE uecye KeeRefÛeS~
Gheheefòe : ∵ meceyeeng D ABC ceW,

 AE ^ BC

\  BE CE BC= =
1

2
 

(∵ meceyeeng ef$eYeggpe ceW Meer<e& mes meccegKe Yegpee hej [euee ieÙee uecye Gme
Yegpee keâes meceefÉYeeefpele keâjlee nw~)

\            BE AB=
1

2
 (∵  BC AB= )  ...( )1

mecekeâesCe ef$eYegpe AEB ceW,
        AB BE AE2 2 2= +

Þ                        AB AB AE2
2

21

2
=

æ

è
ç

ö

ø
÷ +  [ meceerkeâjCe ( )1  mes ]

Þ                   AB AB AE2 2 21

4
= +

Þ               AB AB AE2 2 21

4
- =

Þ                  

3

4
2 2AB AE=    ...( )2

mecekeâesCe ef$eYegpe AED ceW,
               AE DE AD2 2 2+ =

Þ                     AE AD DE2 2 2= –    ...( )3
∵ efyevog D hej BC meceef$eYeeefpele neslee nw~

 BD BC=
1

3
 (efoÙee nw)

\               BD AB=
1

3
 (∵ BC AB= ) ...( )4

meceerkeâjCe (1) ceW mes meceerkeâjCe (4) keâes Ieševes hej,

    BE BD AB AB– –=
1

2

1

3

Þ             DE AB=
1

6
    ...( )5
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meceerkeâjCe (2) Je meceerkeâjCe (3) mes, 

      
3

4
2 2 2AB AD DE= –  

Þ                  
3

4
2AB  =

æ

è
ç

ö

ø
÷AD AB2

21

6
–                      [ meceerkeâjCe (5) mes ]

Þ                  
3

4

1

36
2 2 2AB AB AD+ =

oesveeW he#eeW ceW ueIegòece meceeheJelÙe& 36 mes iegCee keâjves hej,

      36
3

4
36

1

36
2 2´

æ

è
ç

ö

ø
÷+ ´

æ

è
ç

ö

ø
÷AB AB  = 36 2AD

Þ       27 362 2 2AB AB AD+ =

Þ                28 362 2AB AD=   
Þ                  7 92 2AB AD=     (4 meeJe&efve<" nw)

Dele:        9 72 2AD AB= Proved.

(Ie) Skeâ jsueieeÌ[er Skeâmeceeve Ûeeue mes 360 efkeâceer keâer otjer leÙe keâjleer nw~ Ùeefo Ùen Ûeeue 5 efkeâceer/IeCše DeefOekeâ
nesleer, lees Jen Gmeer Ùee$ee ceW 1 IeCše keâce meceÙe uesleer~ jsueieeÌ[er keâer Ûeeue %eele keâerefpeS~ 4

nue : ceevee jsueieeÌ[er keâer Ûeeue x efkeâceer Øeefle IeCše nw~

met$e; meceÙe =
otjer
Ûeeue

 mes, 360 efkeâceer otjer leÙe keâjves keâe meceÙe =
360

x
 IeCše

Ùeefo jsueieeÌ[er keâer Ûeeue 5 efkeâceer Øeefle IeCše DeefOekeâ nesleer DeLee&le Ûeeue ( )x + 5  efkeâceer Øeefle IeCše nesleer lees 360 efkeâceer otjer 

leÙe keâjves keâe meceÙe =
+

360

5x
 IeCše neslee~

∵ Ùen meceÙe henues meceÙe mes 1 IeCše keâce nw~

\   
360 360

5
1

x x
-

+
=

Þ  

360 1800 360

5
1

x x

x x

+ -

+
=

( )
[ mejue keâjves hej ]

Þ        
1800

5
1

2x x+
=   [  meb#esheerkeâjCe mes ]

Þ        x x2 5+   = 1800  [ Je»eiegCeve mes ]
Þ         x x2 5 1800 0+ - =

Gkeäle meceerkeâjCe keâer leguevee JÙeehekeâ efÉIeele meceerkeâjCe a x b x c2 0+ + =  mes keâjves hej,
a = 1,     b= 5     leLee     c = - 1800

leye efÉIeele met$e mes,   x
b b a c

a
=

- ± -2 4

2

\        x =
- ± - ´ ´-

´

5 5 4 1 1800

2 1

2( )

     =
- ± +5 25 7200

2
 =

- ±5 7225

2
 =

- ±5 85

2
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\      x =
- +5 85

2
     Ùee     

- -5 85

2

     =
80

2
           Ùee      -

90

2

      = 40    Ùee      - 45

∵ jsueieeÌ[er keâer Ûeeue $e+Ceelcekeâ veneR nes mekeâleer efpememes x keâe ceeve - 45 mJeerkeâeÙe& veneR nw, leye x = 40

Dele: jsueieeÌ[er keâer Ûeeue = 40 efkeâceer Øeefle IeCše~ Gòej

7. meYeer KeC[ keâerefpeS :

(keâ) efkeâmeer Menj ceW Skeâ Je<e& kesâ 66 efove keâer Je<ee& keâe efjkeâe@[& veerÛes meejCeer ceW efoÙee ieÙee nw : 6

Je<ee& (mesceer ceW) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

efoveeW keâer mebKÙee 22 10 8 15 5 6

‘mes keâce Øekeâej’ Deewj ‘mes DeefOekeâ Øekeâej kesâ’ leesjCeeW keâe ØeÙeesie keâjkesâ ceeOÙekeâ Je<ee& heefjkeâefuele keâerefpeS~

nue : nce osKeles nQ efkeâ, efkeâmeer Menj ceW Skeâ Je<e& keâer Je<ee& keâe efjkeâe@[& 0 mes keâce 0 nw~ Fmeer Øekeâej, efkeâmeer Menj ceW Skeâ Je<e& 
keâer Je<ee& keâe efjkeâe@[& 10 mes keâce Deheves Devleie&le 0 mes ueskeâj Jeie& 0 – 10 lekeâ keâes meefcceefuele keâjlee nw~

\ 10 mes keâce kesâ efueS efkeâmeer Menj ceW Skeâ Je<e& keâer kegâue Je<ee& keâe efjkeâe@[& 0 22 22+ =  efove nw~ Fmeer ›eâce ceW Deeies
yeÌ{ves hej nce 20, 30, 40, 50 leLee 60 mes keâce Øeehle keâjWies~ meeLe ner nce Ùen Yeer osKeles nQ efkeâ 66 efoveeW kesâ efueS efkeâmeer 
Menj ceW Skeâ Je<e& keâer Je<ee& keâe efjkeâe@[& 0 mesceer kesâ yejeyej Ùee Gmemes DeefOekeâ nw~ ÛetBefkeâ 22 efove Jeie& 0 – 10 ceW efJeÅeceeve
nw~ FmeefueS 66 22 44- =  efoveeW kesâ efueS Skeâ Je<e& keâer Je<ee& keâe efjkeâe@[& 10 mesceer kesâ yejeyej Ùee Gmemes DeefOekeâ nw~ Fmeer
›eâce ceW Deeies yeÌ{ves hej nce 20, 30, 40, 50 leLee 60 kesâ yejeyej Ùee Gmemes DeefOekeâ Øeehle keâjWies~

Deye nce ‘mes keâce Øekeâej’ Deewj ‘mes DeefOekeâ Øekeâej’ kesâ efueS Skeâ meejCeer keâer jÛevee keâjles nQ~

(i) mes keâce Øekeâej (ii) mes DeefOekeâ Øekeâej

Je<ee& (mesceer ceW) efoveeW keâer mebKÙee Je<ee& (mesceer ceW) efoveeW keâer mebKÙee

0 mes keâce 0 0 kesâ yejeyej Ùee Gmemes DeefOekeâ 66

10 mes keâce 0 22 22+ = 10 kesâ yejeyej Ùee Gmemes DeefOekeâ 66 22 44- =

20 mes keâce 22 10 32+ = 20 kesâ yejeyej Ùee Gmemes DeefOekeâ 44 10 34- =

30 mes keâce 32 8 40+ = 30 kesâ yejeyej Ùee Gmemes DeefOekeâ    34 8 26- =

40 mes keâce 40 15 55+ = 40 kesâ yejeyej Ùee Gmemes DeefOekeâ 26 15 11- =

50 mes keâce 55 5 60+ = 50 kesâ yejeyej Ùee Gmemes DeefOekeâ  11 5 6- =

60 mes keâce 60 6 66+ = 60 kesâ yejeyej Ùee Gmemes DeefOekeâ   6 6 0- =

‘mes keâce Øekeâej’ kesâ leesjCe keâes yeveeves kesâ efueS nce heshej hej (0, 0), (10, 22), (20, 32), (30, 40), (40, 55), (50,

60) Deewj (60, 66) efyevogDeeW keâes Debefkeâle keâjles nQ leLee nmle cegkeäle jsKee Éeje FvnW efceueeles nQ~

‘mes DeefOekeâ Øekeâej’ kesâ leesjCe keâes yeveeves kesâ efueS nce heshej hej (0, 66), (10, 44), (20, 34), (30, 26), (40, 11),

(50, 6) Deewj (60, 0) efyevogDeeW keâes Debefkeâle keâjles nQ leLee nmlecegkeäle jsKee Éeje FvnW efceueeles nQ~
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∵ efoveeW keâer mebKÙee ( )n = 66

        Deye 
n

2

66

2
33= =

meJe&ØeLece nce oesveeW leesjCeeW kesâ ØeefleÛÚso efyevog hej X-De#e kesâ meceevlej Skeâ jsKee KeeRÛeles nQ~ pees Deeies Ûeuekeâj Y -De#e keâes
efyevog (0, 33) hej ØeefleÛÚso keâjleer nw~ Deye, nce oesveeW leesjCeeW kesâ ØeefleÛÚso efyevog hej X-De#e kesâ uecyeJeled Skeâ jsKee KeeRÛeles nQ, pees 
Deeies Ûeuekeâj X-De#e keâes efyevog (21 25 0. , ) hej ØeefleÛÚso keâjleer nw~ Ùener leesjCeeW kesâ ØeÙeseie Éeje %eele DeYeer<š ceeOÙekeâ nw~

Dele: ceeOÙekeâ Je<ee& = 21 25.  mesceer Gòej
DeLeJee  Skeâ 16 mesceer GBâÛeeF& Jeeuee otOe keâe yele&ve Skeâ Oeeleg keâer Ûeeoj mes Mebkegâ kesâ Skeâ efÚvvekeâ kesâ Deekeâej keâe yevee ngDee nw~
Fmekesâ efveÛeues Deewj Thejer efmejeW keâer ef$epÙeeSB ›eâceMe: 8 mesceer Deewj 20 mesceer nQ~ Fme yele&ve ceW efpelevee otOe Dee mekeâlee nw, Gmekeâer 
 ̀22 Øeefle ueeršj keâer oj mes ueeiele %eele keâerefpeS~ 6

nue : efoÙee nw, otOe kesâ yele&ve keâer GBâÛeeF& ( )h = 16 mesceer
leLee   otOe kesâ yele&ve keâer efveÛeues efmejs keâer ef$epÙee, r = 8 mesceer
leLee   otOe kesâ yele&ve keâer Thejer efmejs keâer ef$epÙee, R = 20 mesceer
\ Skeâ Oeeleg keâer Ûeeoj mes Mbekegâ kesâ Skeâ efÚvvekeâ kesâ Deekeâej kesâ yeves ngS otOe kesâ yele&ve keâe DeeÙeleve

 = + +
1

3
2 2p ( )R r Rr h

  = ´ + + ´ ´
1

3

22

7
20 8 20 8 162 2{ ( ) ( ) }

  = + + ´
22

21
400 64 160 16( )

  =
219648

21

              = 10459 42.  mesceer 3= 10 45942.  ueeršj [∵ 1 ueeršj = 1000 mesceer 3]

\ otOe kesâ yele&ve keâe DeeÙeleve 10459 42.  mesceer 3

∵                 1 ueeršj otOe keâe cetuÙe = ` 22

\       10 45942.  ueeršj otOe keâe cetuÙe = ´22 10 45942.  = ` 230 12.

Dele: otOe keâe DeYeer<š cetuÙe ̀ 230 12.  nw~ Gòej
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33

10 20 30 40 50 60 70

Thejer meerceeÙeW

0
X

(0, 66)
mes DeefOekeâ Øekeâej

keâe leesjCe

(60, 66)
(50, 60)

mes keâce Øekeâej keâe leesjCe
(40, 55)

(10, 44)

(20, 34)
(20, 32)

(10,   22)

(21,  25, 0)

(30, 40)

(30, 26)

(40, 11)
(50, 6)

(60, 0)

8 mesceer 

20 mesceer 

O′

O

16 mesceer 



(Ke) efyevogDeeW A B C( , ), ( , ), ( , )- - -1 1 1 4 5 4  Deewj D ( , )5 1-  mes Skeâ DeeÙele ABCD yevelee nw~ P Q R, ,

Deewj S ›eâceMe: YegpeeDeeW AB BC CD, ,  Deewj DA kesâ ceOÙe-efyevog nQ~ keäÙee ÛelegYeg&pe PQRS Skeâ Jeie& nw? keäÙee Ùen Skeâ
DeeÙele nw? keäÙee Ùen Skeâ meceÛelegYeg&pe nw? mekeâejCe Gòej oerefpeS~ 6

nue : efoS ngS efyevog A B C Dº - - º - º º -( , ), ( , ), ( , ), ( , )1 1 1 4 5 4 5 1  Skeâ DeeÙele ABCD kesâ
Meer<e& nw~

ÙeneB,  ( , ) ( , ),x y1 1 1 1= - -         ( , ) ( , ),x y2 2 1 4= -  

   ( , ) ( , )x y3 3 5 4=      leLee     ( , ) ( , )x y4 4 5 1= -

jsKeeKeC[ AB keâe ceOÙe-efyevog P
x x y y

=
+ +é

ëê
ù

ûú
=

- + - - +æ

è
ç

ö

ø
÷1 2 1 2

2 2

1 1

2

1 4

2
,

( )
,

        =
-æ

è
ç

ö

ø
÷= -

æ

è
ç

ö

ø
÷

2

2

3

2
1

3

2
, ,

jsKeeKeC[ BC keâe ceOÙe-efyevog Q
x x y y

=
+ +é

ëê
ù

ûú
=

- + +æ

è
ç

ö

ø
÷2 3 2 3

2 2

1 5

2

4 4

2
, ,  =

æ

è
ç

ö

ø
÷=

4

2

8

2
2 4, ( , )

jsKeeKeC[ CD keâe ceOÙe-efyevog R
x x y y

=
+ +é

ëê
ù

ûú
=

+ + -æ

è
ç

ö

ø
÷3 4 3 4

2 2

5 5

2

4 1

2
, ,

( )
 

         =
æ

è
ç

ö

ø
÷=

æ

è
ç

ö

ø
÷

10

2

3

2
5

3

2
, ,

jsKeeKeC[ DA keâe ceOÙe-efyevog  S
x x y y

=
+ +é

ëê
ù

ûú
=

- + - + -æ

è
ç

ö

ø
÷4 1 4 1

2 2

1 5

2

1 1

2
, ,

( )
 

 =
-æ

è
ç

ö

ø
÷= -

4

2

2

2
2 1, ( , )

leye,           P = -
æ

è
ç

ö

ø
÷1

3

2
, , Q = ( , ),2 4          R =

æ

è
ç

ö

ø
÷5

3

2
, , S = -( , )2 1

Deye oes efyevogDeeW kesâ yeerÛe keâer otjer kesâ met$e mes,

  Yegpee PQ = - - + -
æ

è
ç

ö

ø
÷ = +

æ

è
ç

ö

ø
÷[ ( )] ( )2 1 4

3

2
3

5

2
2

2
2

2

 = + =9
25

4

61

4

  Yegpee QR = - + -
æ

è
ç

ö

ø
÷ = + -

æ

è
ç

ö

ø
÷( ) ( )5 2

3

2
4 3

5

2
2

2
2

2

 = + =9
25

4

61

4

   Yegpee RS = - + - -
æ

è
ç

ö

ø
÷( )2 5 1

3

2
2

2

= - + -
æ

è
ç

ö

ø
÷ = + =( )3

5

2
9

25

4

61

4
2

2

   Yegpee SP = - - + - -
æ

è
ç

ö

ø
÷ = - +

æ

è
ç

ö

ø
÷[( ) ] ( ) ( )1 2

3

2
1 3

5

2
2

2
2

2

 = + =9
25

4

61

4

efJekeâCe& PR = - - + -
æ

è
ç

ö

ø
÷ = + =[ ( )] ( )5 1

3

2

3

2
6 0 62

2
2

efJekeâCe& QS = - + - - = + - =( ) ( ) ( )2 2 1 4 0 5 52 2 2

∵ ÛelegYeg&pe PQRS ceW,  PQ QR RS SP= = =  Deewj efJekeâCe& PR ¹ efJekeâCe& QS

Dele: ÛelegYeg&pe PQRS Skeâ meceÛelegYeg&pe nw~ Gòej

Sample Papers 29



DeLeJee oMee&FS efkeâ efkeâmeer Oeveelcekeâ hetCeeËkeâ keâe Jeie&, efkeâmeer hetCeeËkeâ m kesâ efueS, 6 2m +  Ùee 6 5m +  kesâ ™he keâe veneR nes
mekeâlee~ 6

nue : Ùetefkeäue[ efJeYeepeve SuieesefjLce mes,
a bq r= + , 0£ <r b

ÙeneB b= 6 jKeves hej,
a q r= +6 , 0 6£ <r

peye r = 0, leye
a q= +6 0 Þ a q= 6

Þ     a q q q m2 2 2 26 36 6 6 6= = = =( ) ( ) (peneB m q= 6 2  Skeâ hetCeeËkeâ nw~)
peye r = 1, leye

a q= +6 1

Þ        a q q q2 2 26 1 36 1 12= + = + +( )

   = + + = + + = +36 12 1 6 6 2 1 6 12 2q q q q m( )

(peneB m q q= +6 22  Skeâ hetCeeËkeâ nw~)
peye r = 2, leye

a q= +6 2

Þ            a q q q2 2 26 2 36 4 24= + = + +( )

   = + + = + +36 24 4 6 6 4 42 2q q q q( )

   = +6 4m (peneB m q q= +6 42  Skeâ hetCeeËkeâ nw~)
peye r = 3, leye

a q= +6 3

Þ            a q q q2 2 26 3 36 9 36= + = + +( )

   = + + + = + + +36 36 6 3 6 6 6 1 32 2q q q q( )

    = +6 3m (peneB m q q= + +6 6 12  Skeâ hetCeeËkeâ nw~)
peye r = 4, leye

a q= +6 4

Þ            a q q q2 2 26 4 36 16 48= + = + +( )

   = + + +36 48 12 42q q

   = + + + = +6 6 8 2 4 6 42( )q q m

(peneB m q q= + +6 8 22  Skeâ hetCeeËkeâ nw~)
peye r = 5, leye

 a q= +6 5

Þ            a q q q2 2 26 5 36 25 60= + = + +( )

   = + + +36 60 24 12q q

   = + + + = +6 6 10 4 1 6 12( )q q m

(peneB m q q= + +6 10 42  Skeâ hetCeeËkeâ nw~)
l

30



efveoxMe: hetJe&Jeled~
1. meYeer KeC[ keâerefpeS :
ØelÙeskeâ KeC[ ceW efoS ieS ØeMve kesâ Gòej kesâ efueS Ûeej efJekeâuhe efoS ieS nQ, efpeveceW mes kesâJeue Skeâ ner mener nw~ mener efJekeâuhe

Ûegvekeâj Deheveer Gòej-hegefmlekeâe ceW efueefKeS~

(keâ) meceerkeâjCe ( ) :x x2 2 21 0+ - = 1

(a) kesâ Ûeej JeemleefJekeâ cetue nQ (b) kesâ oes JeemleefJekeâ cetue nQ
(c) kesâ keâesF& JeemleefJekeâ cetue veneR nQ (d) keâe Skeâ JeemleefJekeâ cetue nw~

nue : oer ieF& meceerkeâjCe : ( )x x2 2 21 0+ - =

Þ   ( ) ( )x x x x2 21 1 0+ + + - = [ ( ) ( )]∵ a b a b a b2 2- = + -

Þ          x x2 1 0+ + =       Ùee     x x2 1 0- + =

meceerkeâjCe x x2 1 0- + =  kesâ efueS :
ÙeneB  a = 1,     b= 1,     c = 1

\ efJeefJekeälekeâj  D b ac= - = - ´ ´ = - = - <2 24 1 4 1 1 1 4 3 0( )

Dele: meceerkeâjCe x x2 1 0- + =  kesâ cetue JeemleefJekeâ veneR neWies~
meceerkeâjCe x x2 1 0- + =  kesâ efueS :
ÙeneB a = 1,     b= - 1,     c = 1

\ efJeefJekeälekeâj  D b ac= - = - - ´ ´ = - = - <2 24 1 4 1 1 1 4 3 0( )

Dele: meceerkeâjCe x x2 1 0- + =  kesâ cetue JeemleefJekeâ veneR neWies~
Fme Øekeâej meceerkeâjCe ( )x x2 2 21 0+ - =  kesâ cetue JeemleefJekeâ veneR neWies~
Dele: efJekeâuhe (c) mener nw~ Gòej
(Ke) Ùeefo efÉIeele yengheo ( )k x kx- + +1 12  kesâ MetvÙekeâeW ceW mes Skeâ MetvÙekeâ -3 nw, lees k keâe ceeve nw : 1

(a) 
4

3
(b) 

-4

3
(c) 

2

3
(d) 

-2

3
.

nue : efoÙee nw, yengheo f x( ) keâe Skeâ MetvÙekeâ - 3 nw~
\  f ( )- =3 0

Þ               ( ) ( ) ( )k k- - + - + =1 3 3 1 02 [ ( ) ( ) ]∵ f x k x k x= - + +1 12

Þ             9 1 3 1 0( )k k- - + =

Þ             9 9 3 1 0k k- - + =

Þ           6 8 0k- =

Þ        k= =
8

6

4

3

\               k=
4

3

Dele: efJekeâuhe (a) mener nw~ Gòej
(ie) Ùeefo D ABC Skeâ mecekeâesCe ef$eYegpe nw efpemeceW keâesCe C mecekeâesCe nw, lees cos ( )A B+  keâe ceeve nw : 1

(a) 0 (b) 1 (c) 
1

2
(d) 

3

2
.
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nue : nce peeveles nQ efkeâ ef$eYegpe kesâ Devle: keâesCeeW keâe Ùeesie 180° neslee nw~
\ D ABC ceW,   Ð + Ð + Ð = °A B C 180

hejvleg efoÙee nw,  Ð C mecekeâesCe nw DeLee&le Ð = °C 90

\      Ð + Ð + ° = °A B 90 180

Þ          Ð + Ð = °A B 90

Þ          A B+ = °90                                       [ ]∵ Ð =A A

\                 cos ( ) cosA B+ = ° =90 0

Dele: efJekeâuhe (a) mener nw~ Gòej
(Ie) efyevogDeeW ( , )0 5  Deewj ( , )-5 0  kesâ yeerÛe keâer otjer nw : 1

(a) 5 (b) 5 2 (c) 2 5 (d) 10.

nue : ∵ efyevogDeeW ( , )x y1 1  leLee ( , )x y2 2  kesâ yeerÛe keâer otjer,

       d x x y y= - + -( ) ( )2 1
2

2 1
2

ÙeneB, x y1 10 5= =,  leLee x y2 25 0= - =,

\ efyevogDeeW ( , )0 5  leLee ( , )- 5 0  kesâ yeerÛe keâer otjer  = - - + - = - + -( ) ( ) ( ) ( )5 0 0 5 5 52 2 2 2

      = + = ´ =25 25 2 25 5 2

Dele: efJekeâuhe (b) mener nw~ Gòej
(*) efkeâmeer hetCeeËkeâ m kesâ efueS, ØelÙeskeâ mece hetCeeËkeâ efvecveefueefKele ™he keâe neslee nw : 1

(a) m (b) m+1 (c) 2m (d) 2 1m+ .

nue: efkeâmeer hetCeeËkeâ m kesâ efueS, ØelÙeskeâ mece hetCeeËkeâ 2m ¤he keâe neslee nw, peneB m = 1 2 3 4, , , ,.....

Dele: efJekeâuhe (c) mener nw~ Gòej

(Ûe) A P. . : , , , ,....-
-

5
5

2
0

5

2
 keâe 11JeeB heo nw : 1

(a) -20 (b) 20 (c) -30 (d) 30.

nue : oer ieF& A.P. : - -5
5

2
0

5

2
, , , , ...

ÙeneB, a = - 5, d = - - - = - + =
- +

=
5

2
5

5

2
5

5 10

2

5

2
( )

\ 11JeeB heo a a d11 11 1= + -( ) [∵ a a n dn = + -( )1 ] 

Þ         a11 5 10
5

2
= - + ´  = - + =5 25 20

Dele: efJekeâuhe (b) mener nw~ Gòej
2. meYeer KeC[ keâerefpeS :
(keâ) Ùeefo cos cosA A+ =2 1 nw lees efmeæ keâerefpeS sin sin .2 4 1A A+ = 1

nue : ∵  cos cosA A+ =2 1

Þ          cos cos sinA A A= - =1 2 2 [∵ sin cos2 2 1A A+ = ]

Þ                cos sin2 4A A=  (oesveeW he#eeW keâe Jeie& keâjves hej)
Þ      1 2 4- =sin sinA A

Þ          sin sin2 4 1A A+ = [ ∵ cos sin2 21A A= - ]

Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej
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(Ke) Skeâ efÉIeele yengheo %eele keâerefpeS, efpemekesâ MetvÙekeâeW kesâ Ùeesie leLee iegCeveheâue ›eâceMe: 0 leLee 5 nQ~ 1

nue : ceevee efÉIeele yengheo kesâ MetvÙekeâ a leLee b nQ~

leye, MetvÙekeâeW keâe Ùeesie = +( )a b  Deewj MetvÙekeâeW keâe iegCeveHeâue = a b

hejvleg efoÙee nw efkeâ MetvÙekeâeW keâe Ùeesie 0 leLee iegCeveHeâue 5 nw~

leye, a b+ = 0      leLee       a b = 5 ...(1)

∵ MetvÙekeâ a Je b nQ~

\ efÉIeele yengheo = - -( ) ( )x a a b

 = - + +x x2 ( )a b a b

  = - +x x2 0 5. [meceerkeâjCe (1) mes]

          = +x2 5

Dele: DeYeer<š yengheo = +x2 5 Gòej

(ie) efvecve yeejcyeejlee yeCšve keâe ceeOÙekeâ Jeie& efueefKeS~ 1

Jeie&-Devlejeue yeejcyeejlee

0 – 10 5

10 – 20 8

20 – 30 7

30 – 40 12

40 – 50 28

50 – 60 20

60 – 70 10

70 – 80 10

nue : mebÛeÙeer yeejcyeejlee : 5, 13,  20,  32,  60,  80,    90,  100

∵
N

2

100

2
50= = ,  pees efkeâ mebÛeÙeer yeejcyeejlee 60 kesâ Devleie&le Deeleer nQ~

\ ceeOÙekeâ Jeie& = -40 50

(Ie) keäÙee ßesÌ{er 3 6 9 12, , , , .... Skeâ A P. . nw? Ùeefo neB, lees Fmekeâe meeJe&Devlej %eele keâerefpeS Deewj Fmekesâ
leerve Deewj heo efueefKeS~ 1

efoÙee ngDee Deveg›eâce : 3 6 9 12, , , , ..... 

a1 3= ,     a2 6= ,     a3 9= ,      a4 12=  

oes ›eâceeiele heoeW keâe Devlej :      a a2 1 6 3 3 2 3 3 2 1- = - = - = -( ) 

  a a3 2 9 6 3 3 3 2 3 3 2- = - = - = -( )

  a a4 3 12 9 4 3 3 3 3 4 3- = - = - = -( )

∵ oes ›eâceeiele heoeW keâe Devlej efveÙele veneR nw~

Dele: efoÙee ieÙee Deveg›eâce Skeâ A.P. veneR nw~ Gòej
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3. meYeer KeC[ keâerefpeS :
(keâ) meceeve DeeOeej ef$epÙee r Jeeues oes meJe&mece "esme Deæ&ieesueeW keâes Gvekesâ DeeOeejeW kesâ DevegefoMe peesÌ[ efoÙee ieÙee nw~

Fme mebÙeespeve keâe kegâue he=<"erÙe #es$eheâue 6 2p r  nw~ keäÙee Ùen keâLeve melÙe nw? keâejCe oerefpeS~ 2

nue : Skeâ Deæ&ieesues keâe Je›eâ he=<"erÙe #es$eheâue = 2 2p r

ÙeneB, meceeve DeeOeej ef$epÙee r Jeeues oes meJe&mece "esme Deæ&ieesueeW keâes Gvekesâ DeeOeejeW kesâ DevegefoMe peesÌ[e ieÙee nw~

Fme Øekeâej, oesveeW Deæ&ieesueeW keâe DeeOeej GYeÙeefve<" nw~

\ mebÙeespeve keâe kegâue he=<"erÙe #es$eheâue = + =2 2 42 2 2p p pr r r

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(Ke) Ùeefo efkeâmeer efyevog P mes otjer ef$epÙee a Deewj kesâvõ O Jeeues Je=òe hej KeeRÛeer ieF& mheMe& jsKeeDeeW kesâ yeerÛe keâe keâesCe 

60° nw, lees OP a= 3 neslee nw~ keäÙee Ùen keâLeve melÙe nw? keâejCe oerefpeS~ 2

nue : efyevog P mes oes mheMe& jsKeeSB KeeRÛeeR~
efoÙee nw,                     OT a=  (Je=òe keâer ef$epÙee)

leLee jsKee OP RPT, Ð  keâes meceefÉYeeefpele keâjleer nw~

\       Ð = Ð = ÐTPO RPO RPT
1

2

     = ´ ° = °
1

2
60 30

leLee OT PT^

[∵ Je=òe kesâ efkeâmeer efyevog hej KeeRÛeer ieF& mheMe& jsKee Je=òe keâer ef$epÙee hej uecye nesleer nw~]
mecekeâesCe D OTP ceW,

       sin 30° =
OT

OP

Þ    
1

2
=

a

OP
     Þ     OP a= 2

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(ie) DehetJe& oes heemeeW keâes heWâkeâlee nw leLee Fve heemeeW hej Deeves Jeeueer mebKÙeeDeeW keâe iegCeveheâue heefjkeâefuele keâjlee nw~ heernt

Skeâ heemes keâes heWâkeâleer nw leLee Gme hej DeeÙeer mebKÙee keâe Jeie& keâj osleer nw~ mebKÙee 36 Øeehle keâjves keâe efkeâmekeâe DeefOekeâ DeÛÚe
mebÙeesie nw Deewj keäÙeeW? 2

nue : DehetJe& oes heemeeW keâes heWâkeâlee nw~
\ mecYeJe heefjCeeceeW keâer kegâue mebKÙee = ´ =6 6 36

iegCeveheâue 36 Øeehle keâjves kesâ mecYeeefJele heefjCeece = kesâJepe 6 6´

\ iegCeveheâue 36 Øeehle keâjves kesâ mecYeeefJele heefjCeeceeW keâer mebKÙee = 1

Dele: DehetJe& kesâ efueS ØeeefÙekeâlee =
mecYeeefJele heefjCeeceeW keâer mebKÙee

mecYeJe heefjCeeceeW keâer kegâue mebKÙee
 =

1

36

Deye, heernt Skeâ heemes keâes heWâkeâleer nw~
\ mecYeJe heefjCeeceeW keâer kegâue megKÙee = 6

Jeie& 36 Øeehle keâjves kesâ mecYeeefJele heefjCeece = kesâJeue 62

\ Jeie& 36 Øeehle keâjves kesâ mecYeeefJele heefjCeeceeW keâer mebKÙee = 1

Dele: heernt kesâ efueS ØeeefÙekeâlee =
mecYeeefJele heefjCeeceeW keâer mebKÙee

mecYeJe heefjCeeceeW keâer kegâue mebKÙee
 = =

1

6

6

36

Dele: heernt kesâ efueS 36 Øeehle keâjves keâe DeefOekeâ DeÛÚe mebÙeesie nQ~ Gòej
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(Ie) efkeâmeer ef$eYegpe PQR keâer YegpeeDeeW PQ Deewj PR hej ›eâceMe: efyevog A Deewj B Fme Øekeâej efmLele nQ efkeâ 
PQ = 12 5.  mesceer, PA = 5 mesceer, BR = 6 mesceer Deewj PB = 4 mesceer nw~ keäÙee AB QR||  nw? Deheves Gòej kesâ efueS
keâejCe oerefpeS~ 2

nue : efoÙee nw, PQ = 12 5.  mesceer, PA= 5 mesceer, BR = 6 mesceer leLee PB= 4 mesceer
leye    QA QP PA= - = - =12 5 5 7 5. .

Deye,  
PA

AQ
=

5

7 5.
 = =

50

75

2

3
         ...(1)

leLee  
PB

BR
= =

4

6

2

3
                              ...(2)

meceerkeâjCe (1) leLee (2) mes,

 
PA

AQ

PB

BR
=

DeeOeejYetle Deevegheeeflekeâlee ØecesÙe kesâ efJeueesce mes,
 AB QR||

Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej
4. meYeer KeC[ keâerefpeS :
(keâ) efvecveefueefKele meceevlej ßesÌ{er keâe Ùeesie %eele keâerefpeS : 2

2 7 12 10, , , ...  heoeW lekeâ~
nue : oer ieF& meceevlej ßesÌ{er : 2, 7, 12, ........ , 10 heoeW lekeâ
ØeLece heo a = 2, meeJe&Devlej d = - =7 2 5 leLee heoeW keâer mebKÙee n = 10 

∵ A.P. kesâ n heoeW keâe Ùeesie S
n

a n dn = + -
2

2 1[ ( ) ]

\        10 heoeW lekeâ Ùeesie S10
10

2
2 2 10 1 5= ´ + -[ ( ) ] 

        = + ´ = + = ´5 4 9 5 5 4 45 5 49[ ( )] [ ]  = 245 
Dele: 10  heoeW lekeâ keâe Ùeesie = 245 Gòej
(Ke) c kesâ meYeer JeemleefJekeâ ceeveeW kesâ efueS, meceerkeâjCe-Ùegice x y x y c- = - =2 8 5 10,  keâe Skeâ DeefÉleerÙe nue

nw~ DeewefÛelÙe kesâ meeLe Gòej oerefpeS efkeâ Ùen melÙe nw Ùee DemelÙe~ 2

nue : efoÙee ieÙee jwefKekeâ meceerkeâjCe Ùegice nw :
                              x y- =2 8      Þ      x y- - =2 8 0 ...(1)

leLee        5 10x y c- =      Þ     5 10 0x y c- - = ...(2)

meceerkeâjCe (1) keâer leguevee a x b y c1 1 1 0+ + =  leLee meceerkeâjCe (2) keâer leguevee a x b y c2 2 2 0+ + =  mes keâjves hej,
 a1 1= ,      b1 2= - ,      c1 8= -

leLee                                 a2 5= ,      b2 10= - ,      c c2 = -

ÙeneB,    
a

a
1

2

1

5
= ,      

b

b
1

2

2

10

1

5
=

-

-
= ,      

c

c c c
1

2

8 8
=

-

-
=

∵    
a

a

b

b
1

2

1

2
=

\ c kesâ meYeer JeemleefJekeâ ceeveeW kesâ efueS, efoÙee ieÙee meceerkeâjCe-Ùegice keâYeer Yeer Skeâ DeefÉleerÙe nue veneR jKelee nw~

peye c = 40 nw, leye
a

a

b

b

c

c
1

2

1

2

1

2
= =

\ efoÙee ieÙee meceerkeâjCe-Ùegice Deheefjefcele ™he mes Deveskeâ nue jKelee nw~
leLee c = 40 keâes ÚesÌ[keâj, meYeer JeemleefJekeâ ceeveeW kesâ efueS,

efoÙee ieÙee meceerkeâjCe-Ùegice meowJe keâesF& Yeer nue veneR jKelee nw~
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keäÙeeWefkeâ Fme efmLeefle ceW, 
a

a

b

b

c

c
1

2

1

2

1

2
= ¹

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
(ie) efmeæ keâerefpeS : cos cos sin sin38 52 38 52 0°× ° - °× °= 2

nue : cos cos sin sin38 52 38 52° ° - ° °

      = ° ° - ° - ° ° - °cos cos ( ) sin sin ( )38 90 38 38 90 38

      = ° - ° -cos cos ( ) sin sin ( )A A A A90 90  [ Ùeefo 38° = A nes ]
      = -cos sin sin cosA A A A

[∵ cos ( ) sin90° - =A A  Deewj  sin ( ) cos ]90° - =A A

      = -sin cos sin cosA A A A

      = 0

Dele: cos cos sin sin38 52 38 52 0° ° - ° ° = Proved.

(Ie) Skeâ Ssmeer Øeeke=âle mebKÙee %eele keâerefpeS efpemekesâ Jeie& ceW mes 84 keâce keâjves hej Jen oer ngF& mebKÙee mes 8 DeefOekeâ mebKÙee kesâ
efleiegves kesâ yejeyej nes~ 2

nue : ceevee x DeYeer<š Øeeke=âle mebKÙee nw~
ØeMveevegmeej,        x x2 84 3 8- = +( )

Þ             x x2 84 3 24- = +

Þ          x x2 3 108 0- - =

Þ   x x x2 12 9 108 0- + - =

Þ x x x( ) ( )- + - =12 9 12 0

Þ         ( ) ( )x x- + =12 9 0

Þ                x = 12 [ÙeneB x ¹ - 9 keäÙeeWefkeâ x Skeâ Øeeke=âle mebKÙee nw~]
Dele: DeYeer<š Øeeke=âle mebKÙee 12 nw~ Gòej
5. meYeer KeC[ keâerefpeS :
(keâ) Skeâ meceefÉyeeng ef$eYegpe ABC KeeRefÛeS, efpemeceW AB AC= = 6 mesceer Deewj BC = 5 mesceer nw~ ABC kesâ

mece™he, Skeâ ef$eYegpe PBR keâer jÛevee keâerefpeS, efpemeceW PB = 8 mesceer nes~ Deheveer jÛevee keâe DeewefÛelÙe Yeer oerefpeS~ 4

nue : ceevee D PBR leLee D ABC mece¤he ef$eYegpe nw~ leye Fvekeâer 

mebiele YegpeeDeeW kesâ ceOÙe mkesâue iegCekeâ 
PB

AB
= =

8

6

4

3
 nw~

jÛevee kesâ heo : 

(1) BC = 5 mesceer keâe Skeâ jsKeeKeC[ KeeRefÛeS~

(2) jsKeeKeC[ BC kesâ uecye meceefÉYeepekeâ OP¢ keâer jÛevee keâjles 
nQ pees BC keâes efyevog ¢P  hej efceuelee nw~

(3) B leLee C keâes kesâvõ ceevekeâj 6 mesceer ef$epÙee kesâ oes Ûeehe
KeeRÛeles nQ pees Skeâ-otmejs keâes A hej ØeefleÛÚso keâjles nQ~

(4) BA leLee CA keâes efceueeles nQ~ Fme Øekeâej, D ABC DeYeer<š
meceefÉyeeng ef$eYegpe nw~

(5) B mes, vÙetvekeâesCe Ð CBX yeveeles ngS Skeâ efkeâjCe BX

KeeRÛeles nQ~

(6) BX hej Ûeej efyevog B B B1 2 3, ,  leLee B4 Fme Øekeâej
Debefkeâle keâjles nQ efkeâ BB B B B B B B1 1 2 2 3 3 4= = =  nes~
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(7) B C3  keâes efceueeles nQ leLee B4 mes Skeâ jsKee B R B C4 3||  KeeRÛeles nQ pees efJemleeefjle jsKeeKeC[ BC keâes R hej
ØeefleÛÚso keâjleer nw~

(8) efyevog R mes, Skeâ jsKee RP CA||  KeeRÛeles nQ pees efJemleeefjle jsKeeKeC[ BA keâes P hej ØeefleÛÚso keâjleer nw~ leye, 
DPBR DeYeer<š ef$eYegpe nw~
leke&â (Justification) :

∵      B R B C4 3|| (jÛevee mes)

\       
BC

CR
=

3

1

Deye,       
BR

BC

BC CR

BC

CR

BC
=

+
= + = + =1 1

1

3

4

3

leLee        RP CA||

\   D DABC PBR~

Þ       
PB

AB

RP

CA

BR

BC
= = =

4

3

Dele: veÙee ef$eYegpe efoS ieS ef$eYegpe kesâ mece¤he nw efpemekeâer YegpeeSB meceefÉyeeng D ABC keâer mebiele YegpeeDeeW keâer 
4

3
 nQ~

(Ke) Skeâ hesšer ceW 12 ieWoW nQ, efpeveceW mes x ieWo keâeueer nQ~ Ùeefo FmeceW mes Skeâ ieWo ÙeeÂÛÚÙee efvekeâeueer peeleer nw lees
Fmekeâer ØeeefÙekeâlee %eele keâerefpeS efkeâ Ùen ieWo keâeueer nw~

Ùeefo Fme hesšer ceW 6 keâeueer ieWo Deewj [eue oer peeSB, lees keâeueer ieWo efvekeâeueves keâer ØeeefÙekeâlee henueer ØeeefÙekeâlee keâer ogiegveer 
nes peeleer nw~ x keâe ceeve %eele keâerefpeS~ 4

nue : efoÙee nw, hesšer ceW ieWoeW keâer kegâue mebKÙee = 12

leLee         keâeueer ieWoeW keâer mebKÙee = x

Ùeefo hesšer ceW mes Skeâ ieWo ÙeeÂÛÚÙee efvekeâeueer peeleer nw lees ieWo efvekeâeues peeves kesâ kegâue mecYeJe heefjCeece = 12

 efvekeâeueer ieF& ieWo keâeueer nesves keâer Iešvee kesâ Devegketâue heefjCeece = x

Dele: efvekeâeueer ieF& ieWo keâeueer nesves keâer ØeeefÙekeâlee =
Ie vee kesâ Devegketâue heefjCeece

kegâue mecYeJe heefj
V

Ceece
=

x

12

Ùeefo hesšer ceW 6 keâeueer ieWo Deewj efceuee oer peeSB lees keâeueer ieWo efvekeâueves kesâ Devegketâue heefjCeece = x + 6

leLee kegâue mecYeJe heefjCeece = 12 + 6 = 18

Dele: Deye keâeueer ieWo efvekeâueves keâer ØeeefÙekeâlee =
Ie vee kesâ Devegketâue heefjCeece

kegâue mecYeJe heefj
V

Ceece
 =

+x 6

18

ØeMveevegmeej,   Jele&ceeve ØeeefÙekeâlee = ´2 henues keâer ØeeefÙekeâlee

Þ         
x x+

= ´
6

18
2

12

Þ         
x x+

=
6

18 6

Þ          18 6 36x x= +

Þ            18 6 36x x- =

Þ          12 36x =

Þ               x = =
36

12
3

Dele: x keâe ceeve = 3 Gòej
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(ie) yejeyej ef$epÙee 3.5 mesceer Jeeues leerve Je=òe Fme Øekeâej KeeRÛes ieS nQ

efkeâ FveceW mes ØelÙeskeâ DevÙe oes Je=òeeW keâes mheMe& keâjlee nw~ Fve Je=òeeW mes heefjyeæ

#es$eheâue %eele keâerefpeS~ 4

nue : efoÙee nw efkeâ leerve Je=òe Fme Øekeâej KeeRÛes ieS nQ efkeâ FveceW mes ØelÙeskeâ

DevÙe oes Je=òeeW keâes mheMe& keâjlee nw~ Deye, Skeâ jsKeeKeC[ Éeje leerveeW Je=òeeW kesâ kesâvõeW

keâes Skeâ-otmejs mes efceueeles nQ~ ÛetBefkeâ ØelÙeskeâ Je=òe keâer ef$epÙee 3 5.   mesceer nw~ 

\ AB= ´2 Je=òe keâer ef$epÙee 

     = ´ =2 3 5 7 0. .  mesceer

Þ            AB BC CA= = = 7 0.  mesceer
pees Ùen oMee&lee nw efkeâ D ABC, 7 mesceer Yegpee keâe Skeâ meceyeeng ef$eYegpe nw~

nce peeveles nQ efkeâ Skeâ meceyeeng ef$eYegpe keâer oes mebueive YegpeeDeeW kesâ ceOÙe keâesCe 60° neslee nw~

\ kesâvõerÙe keâesCe A kesâ ef$epÙeKeC[ keâe #es$eheâue =
Ð

°
´

A
r

360
2p [∵ Ð = Ð = Ð = °A B C 60 ]

      =
°

°
´ ´

60

360
3 5 2p ( . )

\              ØelÙeskeâ ef$epÙeKeC[ keâe #es$eheâue = ´3 kesâvõerÙe keâesCe A kesâ ef$epÙeKeC[ keâe #es$eheâue

         = ´
°

°
´ ´3

60

360
3 5 2p ( . )

         = ´ ´ ´ =
1

2

22

7
3 5 3 5 19 25. . .  mesceer 2

leLee           D ABC keâe #es$eheâue = ´
3

4
7 2( ) ∵ meceyeeng ef$eYegpe keâe # es$eheâue (Yegpee)=

é 3

4
2

ë
ê

ù

û
ú 

        =
49

4
3 mesceer 2

\      Fve Je=òeeW mes heefjyeæ ÚeÙeebefkeâle #es$eheâue = D ABC keâe #es$eheâue - ØelÙeskeâ ef$epÙeKeC[ keâe #es$eheâue

         = -49
3

4
19 25.  = ´ -12 25 3 19 25. .

         = -21 2176 19 25. .  = 1 9676.  mesceer 2

Dele: Fve Je=òeeW mes heefjyeæ DeYeer<š #es$eheâue 1 967.  mesceer 2 nw~ Gòej

(Ie) 50 keâce&ÛeeefjÙeeW kesâ Skeâ ØeefleoMe& keâer owefvekeâ DeeÙe efvecveefueefKele ™he ceW meejCeeryeæ nw : 4

DeeÙe (` ceW) 1 – 200 201 – 400 401 – 600 601 – 800

keâce&ÛeeefjÙeeW keâer mebKÙee 14 15 14 7

keâce&ÛeeefjÙeeW keâer ceeOÙe owefvekeâ DeeÙe %eele keâerefpeS~

nue : ÛetBefkeâ efoS ieS DeeBkeâÌ[s melele veneR nQ, FmeefueS nce ØelÙeskeâ Jeie& keâer efvecve meercee ceW mes 0 5.  Iešeles nQ leLee Thejer meercee

ceW 0 5.  peesÌ[ osles nQ~
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Deye meJe&ØeLece nce ØelÙeskeâ Jeie& keâe ceOÙeceeve xi  %eele keâjles nQ~ Fmekesâ heMÛeeled efvecveefueefKele meejCeer yeveeles nQ :

DeeÙe (` ceW) ceOÙeceeve ( )xi keâce&ÛeeefjÙeeW keâer mebKÙee
( )f i

u
x A

h

x
i

i i=
-

=
- 300 5

200

. f ui i

0 5.  – 200 5. 100 5. 14 -1 -14
200 5.  – 400 5. 300 5. = A 15 0 0
400 5.  – 600 5. 500 5. 14 1 14
600 5.  – 800 5. 700 5. 7 2 14

N f i= =å 50 f ui iå = 14

\ keâefuhele ceeOÙe, A= 300 5.  

Jeie& ÛeewÌ[eF&,    h = 200

leLee      N fi= =å 50

heie-efJeÛeueve efJeefOe Éeje,

         ceeOÙe = +

æ

è

ç
ç

ö

ø

÷
÷´

å
å

A
f u

f
h

i i

i

 = + ´300 5
14

50
200.

              = +300 5 56.  = ` 356 51. Gòej
6. meYeer KeC[ keâerefpeS :
(keâ) efkeâmeer meceyeeng ef$eYegpe ceW, efmeæ keâerefpeS efkeâ Gmekeâer Skeâ Yegpee kesâ Jeie& keâe efleiegvee Gmekesâ Skeâ Meer<e&uecye kesâ

Jeie& kesâ Ûeej iegves kesâ yejeyej neslee nw~ 4

nue : efoÙee nw : ABC Skeâ meceyeeng ef$eYegpe nw efpemekeâer Skeâ Yegpee AB nw~ Meer<e& A mes DeeOeej BC lekeâ Meer<e&uecye AD

KeeRÛee ieÙee nw~
efmeæ keâjvee nw : Yegpee 2  ́ =3  Meer<e& uecye 2´ 4

DeLee&le      3 42 2AB AD=

Gheheefòe : ceevee       AB a= 2  Þ a AB=
1

2

∵ D ABC meceyeeng nw,
\         AB BC CA= =        Þ      BC a= 2

∵ Meer<e& A mes BC hej AD uecye nw~
\ mecekeâesCe D ADB leLee D ADC ceW,

           AB AC=  (meceyeeng ef$eYegpe keâer YegpeeSB nQ~)
   Ð = ÐADB ADC (ØelÙeskeâ 90°)

               AD AD=     (GYeÙeefve<" Yegpee nw~)
\                D ~ DABD ACD (SAS mece™helee mes)
\                        BD CD=     hejvleg    BC BD CD a= + = 2     Þ    BD a=

leye, mecekeâesCe D ADB ceW,             AB BD AD2 2 2= +

Þ          ( ) ( )2 2 2 2a a AD= +

Þ                      AD a a a2 2 2 24 3= =–

Þ                       AD a2 23= ´( )
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Þ            AD2 = ´
æ

è
ç

ö

ø
÷3

2

2AB
 ∵ a AB=

æ

è
ç

ö

ø
÷

1

2

\            AD2=
3

4

2AB

Dele:   3 42 2AB AD=   DeLeJee   Yegpee 2  ́ =3  Meer<e&uecye 2 4´ Proved.

(Ke) Ùeefo ef$epÙee 9 mesceer Jeeues Skeâ Je=òe kesâ Devleie&le Skeâ meceefÉyeeng ef$eYegpe ABC

KeeRÛee ieÙee nw, efpemeceW AB AC= = 6 mesceer nw, lees Gme ef$eYegpe keâe #es$eheâue %eele keâerefpeS~
4

nue : Je=òe kesâ Devoj D ABC yeveeÙee ieÙee nw~
OB OC,  leLee OA keâes efceueeÙee~
D ABO leLee D ACO ceW,

   AB AC=  (efoÙee nw)
  BO CO=   (ef$epÙee)
  AO AO= (GYeÙeefve<" Yegpee)

\                 D DABO ACO@ (SSS meJeeËiemecelee mes)
Þ              Ð = Ð1 2 (C.P.C.T.)
Deye, D ABM leLee D ACM ceW,

  AB AC= (efoÙee nw)
Þ              Ð = Ð1 2 (Thej efmeæ efkeâÙee nw~)

 AM AM=  (GYeÙeefve<" Yegpee)
\                 D DAMB AMC@  (SAS meJeeËiemecelee mes)
Þ                  Ð = ÐAMB AMC (C.P.C.T.)

leLee                  Ð + Ð = °AMB AMC 180 (jsKeerÙe Ùegice)
nce peeveles nQ efkeâ kesâvõ mes Je=òe keâer peerJee hej [euee ieÙee uecye peerJee keâes meceefÉYeeefpele keâjlee nw~

\ OA BC,  keâe uecye meceefÉYeepekeâ nw~
ceevee     AM x= ,    leye    OM x= -9  [∵ OA= ef$epÙee = 9 mesceer]
mecekeâesCe D AMC ceW, 

        AC AM MC2 2 2= +  (heeFLeeieesjme ØecesÙe mes)
Þ                      MC AC AM x2 2 2 2 26= - = -  ...(1)

leLee mecekeâesCe D OMC ceW,
        OC OM MC2 2 2= +  (heeFLeeieesjme ØecesÙe mes)

Þ                      MC OC OM2 2 2= -

      = - -9 92 2( )x  ...(2)

meceerkeâjCe (1) leLee (2) mes,
     6 9 92 2 2 2- = - -x x( )

Þ               36 81 81 182 2- = - + -x x x( )

Þ               36 81 81 182 2- = - - +x x x

Þ                36 18= x             Þ            x = 2

mecekeâesCe D AMB ceW,
           AB BM AM2 2 2= + (heeFLeeieesjme ØecesÙe mes)
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Þ      6 22 2 2= +BM

Þ                   BM 2 36 4 32= - =

Þ   BM = 32 = 4 2

\     BC BM= = ´2 2 4 2.  = 8 2 mesceer

\         D ABC keâe #es$eheâue = ´
1

2
DeeOeej ´ #es$eheâue

        = ´ ´
1

2
BC AM

        = ´ ´ =
1

2
8 2 2 8 2 Jeie& mesceer

Dele: D ABC keâe DeYeer<š #es$eheâue 8 2 mesceer 2 nw~ Gòej
(ie) efvecve meceerkeâjCe kesâ cetue %eele keâerefpeS : 4

1

4

1

7

11

30
4 7

x x
x

+
-

-
= ¹ -, ,

efoÙee ieÙee meceerkeâjCe : 
1

4

1

7

11

30x x+
-

-
= ,   x ¹ - 4 7,

Þ              
1 7 1 4

4 7

11

30

( ) ( )

( ) ( )

x x

x x

- - +

+ -
=  [ mejue keâjves hej ]

Þ          
x x

x x

- - -

- -
=

7 4

3 28

11

302

Þ          
-

- -
=

11

3 28

11

302x x

Þ          
-

- -
=

1

3 28

1

302x x
[ oesveeW he#eeW keâes 11 mes Yeeie osves hej ]

Þ          x x2 3 28 30- - = -  [ Je»eiegCeve mes ]
Þ                x x2 3 28 30 0- - + =  [ he#eevlejCe mes ]
Þ             x x2 3 2 0- + =

Þ                 x x2 2 1 2 0- + + =( )  [ ceOÙe-heo kesâ iegCeveKeC[ mes ]
Þ                x x x2 2 1 2 0- - + =

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

Þ           ( ) ( )x x- - =2 1 0

∵          ( ) ( )x x- - =2 1 0   Þ   x - =1 0   Ùee   x - =2 0

Ùeefo x- =1 0 nes lees x = 1 Deewj Ùeefo x - =2 0 nes lees x = 2

Dele: meceerkeâjCe kesâ cetue = 1 2, Gòej
(Ie) efkeâmeer ceerveej kesâ DeeOeej mes s Deewj t keâer otefjÙeeW hej efmLele oes efyevogDeeW mes ceerveej keâer Ûeesšer kesâ GvveÙeve keâesCe

hejmhej hetjkeâ nQ~ efmeæ keâerefpeS efkeâ ceerveej keâer GBâÛeeF& st nw~ 4

nue : ceevee ceerveej keâer GBâÛeeF&, CD h=  ceeršj nw~ ceevee Yetefce hej efmLele oes efyevogDeeW A

Deewj B keâer ceerveej kesâ DeeOeej mes otefjÙeeB ›eâceMe: s Deewj t nQ~ efyevog A leLee B mes ceerveej kesâ Meer<e&

keâe GvveÙeve keâesCe q leLee ( )90° - q  nQ~

DeLee&le Ð =DAC q leLee Ð = ° -DBC ( )90 q

(∵ hetjkeâ keâesCeeW keâe Ùeesie 90° neslee nw)
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mecekeâesCe D CAD ceW,

tan q = =
CD

AC

uecye
DeeOeej

Þ tan q =
h

s
...(1)

mecekeâesCe D CBD ceW,

 tan ( )90° - = =q
CD

BC

uecye
DeeOeej

Þ    cot q = =
CD

BC

h

t
[ tan ( ) cot ]∵ 90° - =q q

Þ             
1

tan q
=

h

t
∵ cot

tan
q

q
=

é

ë
ê

ù

û
ú

1

Þ  tan q =
t

h
...(2)

meceerkeâjCe (1) leLee (2) mes,

     
h

s

t

h
=        Þ       h st2 =

\       h st=

Dele: ceerveej keâer GBâÛeeF& st nw~ Proved.

7. meYeer KeC[ keâerefpeS :

(keâ) A B( , ), ( , )6 1 8 2  Deewj C ( , )9 4  Skeâ meceevlej ÛelegYeg&pe ABCD kesâ leerve Meer<e& nQ~ Ùeefo E Yegpee DC keâe

ceOÙe-efyevog nw, lees D ADE keâe #es$eheâue %eele keâerefpeS~ 6

nue : efoÙee nw, A B( , ), ( , )6 1 8 2  Deewj C ( , )9 4  Skeâ meceevlej ÛelegYeg&pe 
ABCD kesâ leerve Meer<e& nQ~ ceevee meceevlej ÛelegYeg&pe keâe ÛeewLee Meer<e& ( , )x y  nw~ nce
peeveles nQ efkeâ meceevlej ÛelegYeg&pe kesâ efJekeâCe& Skeâ-otmejs keâes meceefÉYeeefpele keâjles nQ~
\ BD keâe ceOÙe-efyevog = AC keâe ceOÙe-efyevog

Þ  
8

2

2

2

6 9

2

1 4

2

+ +æ

è
ç

ö

ø
÷=

+ +æ

è
ç

ö

ø
÷

x y
, ,

Þ   
8

2

2

2

15

2

5

2

+ +æ

è
ç

ö

ø
÷=

æ

è
ç

ö

ø
÷

x y
, ,

[∵ efyevogDeeW ( , )x y1 1  leLee ( , )x y2 2  keâes efceueeves Jeeues jsKeeKeC[ kesâ

ceOÙe-efyevog kesâ efveoxMeebkeâ =
+ +æ

è
ç

ö

ø
÷
ù

û
ú

x x y y1 2 1 2

2 2
,

\             
8

2

15

2

+
=

x
      leLee   

2

2

5

2

+
=

y

Þ              8 15+ =x       leLee    2 5+ =y

Þ                  x = 7        leLee        y = 3

\ meceevlej ÛelegYeg&pe kesâ ÛeewLes Meer<e& kesâ efveoxMeebkeâ D º ( , )7 3
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Deye, Yegpee DC kesâ ceOÙe efyevog E kesâ efveoxMeebkeâ =
+ +é

ëê
ù

ûú
=

æ

è
ç

ö

ø
÷

7 9

2

3 4

2
8

7

2
, ,

ÙeneB, ceevee A x y D x y( , ) ( , ), ( , ) ( , )6 1 7 31 1 2 2º º  leLee E x y( , / ) ( , )8 7 2 3 3º

\ D ADE keâe #es$eheâue = - + - + -
1

2 1 2 3 2 3 1 3 1 2[ ( ) ( ) ( )]x y y x y y x y y

         = -
æ

è
ç

ö

ø
÷+ -

æ

è
ç

ö

ø
÷+ -

1

2
6 3

7

2
7

7

2
1 8 1 3[ ( )]

         = ´ -
æ

è
ç

ö

ø
÷+

æ

è
ç

ö

ø
÷+ -

1

2
6

1

2
7

5

2
8 2[ ( )] = - + -

æ

è
ç

ö

ø
÷

1

2
3

35

2
16

         = -
æ

è
ç

ö

ø
÷= ´ -

æ

è
ç

ö

ø
÷= -

1

2

35

2
19

1

2

3

2

3

4 (hejvleg #es$eheâue $e+Ceelcekeâ veneR neslee nw~)

Dele: D ADE keâe DeYeer<š #es$eheâue 
3

4
 Jeie& FkeâeF& nw~ Gòej

DeLeJee Skeâ YeJeve Skeâ yesueve kesâ Deekeâej keâe nw efpemekesâ Thej Skeâ Deæ&ieesueekeâej iegcyepe ueiee ngDee nw leLee FmeceW 41
19

21

ceeršj3 JeeÙeg nw~ Ùeefo Fme iegcyepe keâe Deevleefjkeâ JÙeeme Gmekesâ heâMe& mes mechetCe& GBâÛeeF& kesâ yejeyej nw, lees Fme YeJeve keâer GBâÛeeF&
%eele keâerefpeS~ 6

nue : ceevee, iegcyepe keâe Deevleefjkeâ JÙeeme = heâMe& mes YeJeve keâer mechetCe& GBâÛeeF& = 2r ceeršj

\         YeJeve (DeLeJee iegcyepe) keâer ef$epÙee = =
2

2

r
r ceeršj

leLee                        yesueve keâer GBâÛeeF& = - =2r r r ceeršj
\                         yesueve keâe DeeÙeleve = =p pr r r2 3( )  ceeršj 3 [∵ yesueve keâe DeeÙeleve = pr h2 ]

leLee          Deæ&Je=òeekeâej iegcyepe keâe DeeÙeleve =
2

3
3pr  ceeršj 3

\                  YeJeve keâe mechetCe& DeeÙeleve = yesueve keâe DeeÙeleve + Deæ&Je=òeekeâej iegcyepe keâe DeeÙeleve

       = +
æ

è
ç

ö

ø
÷p pr r3 32

3
 ceeršj 3

       =
5

3
3pr  ceeršj 3

ØeMveevegmeej,
        YeJeve keâe DeeÙeleve = JeeÙeg keâe DeeÙeleve

Þ              
5

3
41

19

21
3pr =       (efoÙee nw)

Þ            
5

3

880

21
3pr =

Þ            
5

3

22

7

880

21
3´ ´ =r

Þ                          r 3 880 3 7

5 22 21

40 21

21 5
8=

´ ´

´ ´
=

´

´
=

Þ     r 3 8=    Þ     r = 2

\                  YeJeve keâer DeYeer<š GBâÛeeF& = = ´ =2 2 2r  4 ceeršj Gòej
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(Ke) Skeâ meJex kesâ Éeje 200 heefjJeejeW kesâ ke=âef<e ÙeesiÙe Yetefce- mJeeefcelJe meeFpe veerÛes meejCeer ceW efoS nQ : 6

ke=âef<e ÙeesiÙe Yetefce mJeeefcelJe keâe meeFpe (nskeäšsÙej ceW) heefjJeejeW keâer mebKÙee

0 – 5 10

  5 – 10 15

10 – 15 30

15 – 20 80

20 – 25 40

25 – 30 20

30 – 35 5

Fve Yetefce-mJeeefcelJeeW kesâ ceeOÙekeâ Deewj yenguekeâ meeFpe %eele keâerefpeS~
nue : meJe&ØeLece nce mebÛeÙeer yeejcyeejlee meejCeer keâer jÛevee keâjWies~

ke=âef<e ÙeesiÙe Yetefce mJeeefcelJe keâe meeFpe 
(nskeäšsÙej ceW)

heefjJeejeW keâer mebKÙee mebÛeÙeer yeejcyeejlee ( )cf

0 – 5 10 10  

5 – 10 15 25  

10 – 15 30 = f0       cf = 55

15 – 20            f f= =80 1 135

20 – 25 40 = f2 175

25 – 30 20 195

30 – 35 5 200

(i) ÙeneB    N = 200

Deye,           
N

2

200

2
100= = , pees Jeie& (15 – 20) ceW efmLele nw~

efvecve meercee ( ) , ,l f cf= = =15 80 55 leLee Jeie& ÛeewÌ[eF&, h = 5

\        ceeOÙekeâ = +

-
æ

è
ç

ö

ø
÷

´l

N
cf

f
h

2
 = +

-
´15

100 55

80
5

( )
 = +15

45

16

      = +15 2 81.  = 17 81.  nskeäšsÙej
(ii) oer ieF& meejCeer ceW, DeefOekeâlece yeejcyeejlee 80 nw~

\ yenguekeâ Jeie& (15 – 20) nw~
ÙeneB, efvecve meercee ( ) , , ,l f f f= = = =15 80 30 401 0 2  leLee Jeie& ÛeewÌ[eF&, h = 5

\          yenguekeâ = +
-

- -

æ

è
çç

ö

ø
÷÷´l

f f

f f f
h1 0

1 0 22
 = +

-

´ - -

æ

è
çç

ö

ø
÷÷´15

80 30

2 80 30 40
5

       = +
´

-
15

50 5

160 70
 = +

´
15

50 5

90
 = +15

25

9
 = +15 2 77.  = 17 77.  nskeäšsÙej
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DeLeJee  efmeæ keâerefpeS efkeâ p q+  Skeâ DeheefjcesÙe mebKÙee nw, peneB p Deewj q DeYeepÙe mebKÙeeSB nQ~ 6

nue : ceevee p q+  Skeâ heefjcesÙe mebKÙee nw~ lees Fme Øekeâej kesâ oes men-DeYeepÙe hetCeeËkeâ a Deewj b efJeÅeceeve nQ, efkeâ

       p q
a

b
+ =

Þ             
a

b
q p- =

Þ            
a

b
q p-

æ

è
ç

ö

ø
÷ =

2
2( ) [oesveeW he#eeW keâe Jeie& keâjves hej]

Þ            
a

b
q

a

b
q p

2

2

2
+ - =

Þ             
a

b
q p

a

b
q

2

2

2
+ - =( )

Þ         
a q p b

b

a

b
q

2 2

2

2+ -
=

( )

Þ                   q
a q p b

ab
=

+ -2 2

2

( )

Þ q Skeâ heefjcesÙe mebKÙee nw~ [∵ a b,  hetCeeËkeâ nw~ \ 
a q p b

ab

2 2

2

+ -( )
 Skeâ heefjcesÙe mebKÙee nw~]

Ùen Fme leLÙe keâe efJejesOe keâjlee nw efkeâ q DeheefjcesÙe mebKÙee nw~
\ nceejer heefjkeâuhevee DemelÙe nQ~

Dele: p q+  Skeâ DeheefjcesÙe mebKÙee nw, peneB p Deewj q DeYeepÙe mebKÙeeSB nQ~ Proved.

l

efveoxMe : hetJe&Jeled~
1. (keâ) efkeâmeer hetCeeËkeâ m kesâ efueS ØelÙeskeâ Oeveelcekeâ mece hetCeeËkeâ keâe ¤he nesiee : 1

(a) m (b) m + 1 (c) 2m (d) 2 1m + .

nue : efkeâmeer hetCeeËkeâ m kesâ efueS, ØelÙeskeâ Oeveelcekeâ mece hetCeeËkeâ 2m ¤he keâe neslee nw, peneB m = 1 2 3 4, , , , ....

Dele: efJekeâuhe (c) mener nw~ Gòej
(Ke) X-De#e hej Skeâ efyevog, pees efyevogDeeW A ( , )2 5-  Deewj B ( , )-2 9  mes meceotjmLe nw, keâe efveoxMeebkeâ nesiee : 1

(a) ( , )-7 0 (b) ( , )0 7 (c) ( , )0 7- (d) ( , ).7 0

nue : nce peeveles nQ efkeâ X-De#e hej efmLele efkeâmeer efyevog kesâ efveoxMeebkeâ ( , )h 0  ¤he kesâ nesles nw~
leye ceevee                     P hº ( , )0

ØeMveevegmeej,             PA PB= [peneB A º -( , )2 5  leLee B º -( , )]2 9

Þ                     PA PB2 2=

Þ   ( ) ( ) ( ) ( )2 5 0 2 9 02 2 2 2- + - - = - - + -h h

Þ      4 4 25 4 4 812 2+ - + = + + +h h h h

Þ 8 56h = -      Þ     h = - 7

\    DeYeer° efyevog kesâ efveoxMeebkeâ = -( , )7 0

Dele: efJekeâuhe (a) mener nw~ Gòej
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(ie) efÛe$e ceW, Ùeefo O kesâvõ kesâ Je=òe keâer PQ Deewj PR oes mheMe& jsKeeSB nQ Deewj Ð = °QPR 46 , lees ÐQOR keâe
ceeve nesiee : 1

(a) 44° (b) 46° (c) 134° (d) 314°.

nue : ∵ efoS ngS Je=òe ceW OR leLee OQ ef$epÙeeSB nQ Deewj PQ leLee PR mheMe& jsKeeSB nQ~
\         Ð = °Q 90    leLee   Ð = °R 90

\ ÛelegYeg&pe PQOR ceW,
Ð + Ð = °QPR QOR 180     [∵ meccegKe keâesCeeW keâe ÙeesieHeâue 180° neslee nw~]

\        46 180° + Ð = °QOR

Þ   Ð = °QOR 134

Dele: efJekeâuhe (c) mener nw~ Gòej

(Ie) 
2 30

1 302

tan

tan

°

- °
 keâe ceeve nesiee : 1

(a) cos 60° (b) sin 60° (c) tan 60° (d) cot 60°.

nue : 
2 30

1 30

2
1

3

1
1

3

2 3

1 1 3

2 3

2 3

2
2 2

tan

tan

/

/

/

/

°

- °
=

´

-
æ

è
ç

ö

ø
÷

=
-

= =
3

3

2
3´ =

      = °tan .60

Dele: efJekeâuhe (c) mener nw~ Gòej
(*) Skeâ IeÌ[er keâer efceveš keâer megF& r mesceer uecyeer nw~ 5 efceveš ceW efceveš keâer megF& Éeje yeveeS ieÙes ef$epÙeKeC[ keâe

#es$eHeâue nesiee : 1

(a) 
p r 2

60
(b) 

p r 2

12
(c) 

2

12

p r
(d) 

2

60

p r
.

nue : efoÙee nw,             Je=òe keâer ef$epÙee = IeÌ[er keâer efceveš keâer megF& keâer uecyeeF& = r mesceer
∵  60 efceveš ceW efceveš Jeeueer megF& Éeje yevee keâesCe = °360

\    5 efceveš ceW efceveš Jeeueer megF& Éeje yevee keâesCe =
°

°
´ = °

360

60
5 30

\      yeves ef$epÙeKeC[ keâe #es$eHeâue =
°

°
´ =

30

360 12
2

2

p
p

r
r

Dele: efJekeâuhe (b) mener nw~ Gòej
(Ûe) Skeâ Lewues ceW 3 ueeue Deewj 2 veerueer ieWoW nQ~ Lewues mes ÙeeÂÛÚÙee Skeâ ieWo efvekeâeueer peeleer nw~ Skeâ veerueer ieWo kesâ

efvekeâeues peeves keâer ØeeefÙekeâlee nesieer : 1

(a) 
1

3
(b) 

1

2
(c) 

2

5
(d) 

3

5
.

46
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nue : Lewues ceW iesoeW keâer kegâue mebKÙee = 3 ueeue + 2 veerueer = 5

Lewues ceW mes Skeâ ieWo ÙeeÂÛÚÙee efvekeâeueves hej
       kegâue mecYeeefJele heefjCeece = 5

ieWo veerueer (B) nesves keâer Iešvee kesâ Devegketâue heefjCeece = 2

\ ieWo veerueer nesves keâer ØeeefÙekeâlee P B
B

( )
( )

=
Ie vee kesâ Devegketâue heefjCeece

kegâue m
V

ecYeeefJele heefjCeece

    =
2

5
.

Dele: efJekeâuhe (c) mener nQ~

2. (keâ) efÛe$e ceW, Ùeefo 
AO

OC

BO

OD
= =

1

2
 Deewj AB = 5 mesceer nes, lees DC keâe ceeve %eele keâerefpeS~ 1

nue :  efoÙee nw, 
AO

OC

BO

OD
= =

1

2
   leLee   AB= 5 mesceer

efÛe$e mes mhe° nw,

   
AB

DC

AO

OC

BO

OD
= =

Þ                   
5 1

2DC
=     Þ    DC = ´ =2 5 10 Gòej

Dele: DC keâe ceeve 10 mesceer nQ~

(Ke) 
sin

cos

27

63

°

°
 keâe ceeve %eele keâerefpeS~ 1

nue : 
sin

cos

sin ( )

cos

27

63

90 63

63

°

°
=

° - °

°
[ sin ( ) cos ]∵ 90° - =q q

   =
°

°
=

cos

cos

63

63
1 Gòej

(ie) ef$epÙee r kesâ Skeâ Deæ&Je=òe kesâ Devoj KeeRÛes pee mekeâves Jeeues meyemes yeÌ[s ef$eYegpe keâe #es$eHeâue %eele keâerefpeS~ 1

nue : ef$epÙee r kesâ Skeâ Deæ&Je=òe kesâ Devoj KeeRÛes pee mekeâves Jeeuee meyemes yeÌ[e ef$eYegpe keâe meceefÉyeeng ef$eYegpe nesiee~ efpemekeâe
DeeOeej Deæ&Je=òe kesâ JÙeeme kesâ yejeyej leLee GBâÛeeF& Fmekeâer ef$epÙee kesâ yejeyej nesieer~

\ ef$eYegpe keâe #es$eHeâue = ´ ´
1

2
AC OB

      = ´
1

2
 DeeOeej ́  GBâÛeeF&

      = ´ ´ =
1

2
2 2r r r

(Ie) ØeeefÙekeâlee %eele keâerefpeS Ùeefo mebKÙeeDeeW 1 2 3 4 35, , , , . . . . . . . ,  mes Ûegveer ieÙeer Skeâ mebKÙee 7 keâe iegCepe nw~ 1
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nue : efoÙee nw, mebKÙeeDeeW keâer kegâue mebKÙee = 35

Ùeefo Skeâ mebKÙee ÙeeÂÛÚÙee Ûegveer peeleer nw lees
  kegâue mecYeJe heefjCeece = =( , , , .... , )1 2 3 35 35

Deye, 7 kesâ iegCepe Jeeueer mebKÙeeSB = =( , , , , )7 14 21 28 35 5

7 keâe iegCepe nesves keâer mebKÙee keâe Iešvee kesâ Devegketâue heefjCeece = 5

Dele: Ûegveer ieÙeer mebKÙee 7 keâe iegCepe nesves keâer ØeeefÙekeâlee

=
Ie vee kesâ Devegketâue heefjCeece
kegâue mecYeeef
V

Jele heefjCeece
= =

5

35

1

7
Gòej

3. meYeer KeC[ keâerefpeS :

(keâ) efyevee uecyeer efJeYeepeve Øeef›eâÙee efkeâS efoKeeFS efkeâ heefjcesÙe mebKÙee 
17

8
 meeble oMeceueJe nw Ùee Demeeble DeeJeleea

oMeceueJe nw~ efyevee JeemleefJekeâ efJeYeepeve efkeâS Fmekeâe oMeceueJe Øemeej Yeer %eele keâerefpeS~ 2

nue : 
17

8

17

2 2 2

17

2 53 0
=

´ ´
=

´

∵ nj ceW kesâJeue DeYeepÙe iegCeveKeC[ 2 nw pees 2 53 0´

DeLee&led 2 5n m´  ¤he keâe nw, peneB n leLee m $e+Cesòej hetCeeËkeâ nw~

\
17

8
 keâe oMeceueJe Øemeej meeble nw~ Gòej

Deye,         
17

8

17

2

5

5

17 125

10

2125

1000
2 125

3

3

3 3
= ´ =

´
= = .

Dele: 
17

8
 keâe oMeceueJe Øemeej 2 125.  nw~ Gòej

(Ke) yengheo f x x x x( ) = - - +3 3 52 3  keâes yengheo g x x x( ) = - -1 2 mes Yeeie oerefpeS Deewj efJeYeepeve
SuieesefjLce keâes melÙeeefhele keâerefpeS~ 2

nue : efoÙee nw, YeepÙe = - - +3 3 52 3x x x

        = - + - +x x x3 23 3 5

leLee  Yeepekeâ = - - = - + -x x x x1 12 2

x - 2

- + -x x2 1  - + - +x x x3 23 3 5

   - + -x x x3 2

   +    -     +
        2 2 52x x- +

      + - +2 2 22x x

      -     +     -
  3

ÙeneB YeeieHeâue = -x 2  Deewj  Mes<eHeâue = 3 Gòej
Deye,  YeepÙe = Yeepekeâ ́  YeeieHeâue + Mes<eHeâue

= - + - ´ - +( ) ( )x x x2 1 2 3
= - + - + - + +x x x x x3 2 22 2 2 3
= - + - +x x x3 23 3 5
= YeepÙe

Dele: efJeYeepeve SuieesefjLce melÙeeefhele neslee nQ~ Gòej
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(ie) Jen Devegheele %eele keâerefpeS efpemeceW efyevog P
3

4

5

12
, ,

æ

è
ç

ö

ø
÷ efyevogDeeW A

1

2

3

2
,

æ

è
ç

ö

ø
÷ Deewj B ( , )2 5-  keâes efceueeves

Jeeueer jsKeeKeC[ keâes efJeYeeefpele keâjlee nw~ 2

nue : ceevee P
3

4

5

12
,

æ

è
ç

ö

ø
÷ jsKeeKeC[ AB keâes Devegheele m n:  ceW Devle:efJeYeeefpele keâjlee nw~

efJeYeepeve met$e kesâ ØeÙeesie mes,

3

4

5

12

2
2

5
3

2, ,
æ

è
ç

ö

ø
÷=

-

+

- +

+

é

ë

ê
ê
ê

ù

û

ú
ú
ú

m
n

m n

m n

m n

[∵ Ùeefo efyevog P x y( , ), efyevogDeeW A x y( , )1 1  Deewj B x y( , )2 2  keâes efceueeves Jeeueer jsKee keâes m m1 2:  kesâ Devegheele

ceW Devle:efJeYeeefpele keâjlee nw, leye x
m x m x

m m
y

m y m y

m m
=

+

+
=

+

+
1 2 2 1

1 2

1 2 2 1

1 2
, ]

leguevee keâjves hej,   

3

4

2
2=

-

+

m
n

m n
    leLee      

5

12

5
3

2=
- +

+

m n

m n

Þ             
3

4

4

2
=

-

+

m n

m n( )
   leLee      

5

12

10 3

2
=

- +

+

m n

m n( )

Þ             
3

2

4
=

-

+

m n

m n
     leLee        

5

6

10 3
=

- +

+

m n

m n

Þ              3 3 8 2m n m n+ = -    leLee       5 5 60 18m n m n+ = - +
Þ                      5 5m n=              leLee              65 13m n=
Þ            m n=              leLee     5 m n=
∵ m n=  mevleg<š veneR keâjlee nw~

\                     5 m n=              Þ         
m

n
=

1

5
Dele: DeYeer<š Devegheele 1 5:  nw~ Gòej
(Ie) Skeâ MebkeäJeekeâej yele&ve, efpemekeâe Deevleefjkeâ JÙeeme 10 mesceer nw Deewj GBâÛeeF& 24 mesceer nw, heeveer mes Yeje nw~ heeveer

keâes Skeâ yesueveekeâej hee$e, efpemekeâe Deevleefjkeâ JÙeeme 20 mesceer nw, ceW [euee peelee nw~ yesueveekeâej hee$e ceW [eues heS heeveer keâer
GBâÛeeF& %eele keâerefpeS~ 2

nue : efoÙee nw, Mebkegâ keâe Deevleefjkeâ JÙeeme = 10 mesceer

\          Mebkegâ keâer ef$epÙee ( )r = =
10

2
5 mesceer

leLee          Mebkegâ keâer GBâÛeeF& ( )h = 24 mesceer
Deye   yesueveekeâej hee$e keâe Deevleefjkeâ JÙeeme = 20 mesceer

\            yesueveekeâej hee$e keâer ef$epÙee ( )R = =
20

2
10 mesceer

ceevee yesueveekeâej hee$e ceW heeveer H GBâÛeeF& lekeâ Deelee nw~
ØeMveevegmeej,

MebkeäJeekeâej yele&ve keâe DeeÙeleve = yesueveekeâej hee$e keâe DeeÙeleve

Þ         
1

3
2 2p pr h R H=

Þ  

1

3
5 24 102 2´ ´ = ´( ) ( ) H

Þ      H =
´

´
=

25 24

3 100
2

Dele: yesueveekeâej hee$e ceW [eues ieS heeveer keâer DeYeer° GBâÛeeF& 2 mesceer nQ~ Gòej
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4. meYeer KeC[ keâerefpeS :
(keâ) efmeæ keâerefpeS efkeâ 2 Skeâ DeheefjcesÙe mebKÙee nw~ 2

nue : keâuhevee keâerefpeS efkeâ 2 DeheefjcesÙe ve neskeâj Skeâ heefjcesÙe mebKÙee nw~

leye, 2 =
p

q
 nesvee ÛeeefnS peyeefkeâ q ¹ 0 leLee p Je q Oeve hetCeeËkeâ nQ~

ceevee p Deewj q ceW 1 kesâ Deefleefjkeäle keâesF& DeYeepÙe iegCeveKeC[ meeJe&efve‰ veneR nw~

Deye ∵    2 =
p

q

\       p q= 2

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

\ p2 , mebKÙee 2 mes efJeYeepÙe nw~
\ p Yeer mebKÙee 2 mes efJeYeepÙe nw~
Deye ∵ p, 2 mes efJeYeepÙe nw, leye ceevee efkeâ     p r= 2

oesveeW he#eeW keâe Jeie& keâjves hej,      p r2 24=

hejvleg nceW Ùen Yeer %eele nw efkeâ  p q2 22=

\ 2 42 2q r=      Ùee     q r2 22=

leye, q2 2,  mes efJeYeepÙe nesiee~
leye, q Yeer 2 mes efJeYeepÙe nesiee~
∵ p Yeer 2 mes efJeYeepÙe nw Deewj q Yeer 2 mes efJeYeepÙe nw~
\ 2, p Deewj q keâe meeJe&efve‰ DeYeepÙe iegCeveKeC[ nw (pees 1 kesâ Deefleefjkeäle nw)~

Ùen Skeâ efJejesOeeYeeme nw keäÙeeWefkeâ nceejer ceevÙelee kesâ Devegmeej p Deewj q ceW (1 kesâ Deefleefjkeäle) keâesF& DeYeepÙe iegCeveKeC[
meeJe&efve‰ veneR nw~
\ Ùen mebkesâle keâjlee nw efkeâ nceejer keâuhevee ‘‘ 2 heefjcesÙe mebKÙee nw’’ Demebiele SJeb $egefšhetCe& nw~

Dele: 2 Skeâ DeheefjcesÙe mebKÙee nw~ Proved.

(Ke) 2 Deewj 100 kesâ yeerÛe meYeer efJe<ece hetCeeËkeâeW, pees 3 mes efJeYeepÙe nQ, keâe Ùeesie %eele keâerefpeS~ 2

nue : 2 Deewj 100 kesâ yeerÛe 3 mes efJeYeeefpele nesves Jeeueer mebKÙeeDeeW keâer metÛeer efvecve nQ—
3, 9, 15, 21, ........ , 99

ÙeneB, ØeLece heo ( ) ,a = 3 meeJe&Devlej ( )d = - =9 3 6

leLee       nJeeB heo ( )an = 99

∵    an = 99

\     a n d+ - =( )1 99

Þ     3 1 6 99+ - =( )n

Þ           6 6 96n - =      Þ     6 102n =      Þ     n = 17.

\ A.P. : 3 9 15 21, , , , ...... keâe 17 heoeW lekeâ ÙeesieHeâue

   S
n

a n dn = + -
2

2 1[ ( ) ] mes,

Þ   S17
17

2
2 3 17 1 6= ´ + - ´[ ( ) ]

       = + ´ = ´ +
17

2
6 16 6

17

2
6 96( ) ( )

       = ´ = ´ =
17

2
102 17 51 867

Dele: 2 Deewj 100 kesâ yeerÛe meYeer efJe<ece hetCeeËkeâeW, pees 3 mes efJeYeepÙe nQ, keâe Ùeesie = 867. Gòej
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4. (ie) efmeæ keâerefpeS efkeâ efyevogDeeW A B( , ), ( , )6 9 0 1  Deewj C ( , )- -6 7  mebjsKe nQ~ 2

nue : efoS ieS efyevog nQ : A B( , ), ( , )6 9 0 1  Deewj C ( , ).- -6 7

peneB,  x x x1 2 36 0 6= = = -, ,

leLee   y y y1 2 39 1 7= = = -, ,

Deye ef$eYegpe ABC keâe #es$eHeâue = - + - + -
1

2 1 2 3 2 3 1 3 1 2[ ( ) ( ) ( )]x y y x y y x y y

       = + + - - - -
1

2
6 1 7 0 7 9 6 9 1[ ( ) ( ) ( )]

       = ´ + - ´ = ´ =
1

2
6 8 0 6 8

1

2
0 0[ ] .

Fmekeâe DeLe& nw efkeâ Ùeefo efkeâmeer ef$eYegpe keâe #es$eHeâue O Jeie& FkeâeF& nw, lees Meer<e& mebjsKeer neWies~
DeLee&led efyevog A B( , ), ( , )6 9 0 1  Deewj C ( , )- -6 7  mebjsKeer nQ~ Proved.

(Ie) efyevog C hej mecekeâesCe, Skeâ mecekeâesCe D ABC ceW Ùeefo tan ,A = 1 lees efmeæ keâerefpeS efkeâ : 2

 2 1sin cos .A A=

nue : efoÙee nw, mecekeâesCe ef$eYegpe ACB ceW,
   Ð = °C 90

tan A
BC

AC
= = 1

Þ    BC AC=

ceevee AC BC k= = , peneB k Skeâ Ieve mebKÙee nw~
Deye mecekeâesCe D ACB ceW,

            AB AC BC2 2 2= + (heeFLeeieesjme ØecesÙe mes)
         = + =k k k2 2 22

Þ     AB k= 2

Deye,  sin A
BC

AB

k

k
= = =

2

1

2

leLee  cos A
AC

AB

k

k
= = =

2

1

2

\             2 2
1

2

1

2
2

1

2
1sin . cos .A A= ´ ´ = ´ = Proved.

5. meYeer KeC[ keâerefpeS :

(keâ) efmeæ keâerefpeS efkeâ jwefKekeâ meceerkeâjCe Ùegice 
3

2

5

2
7x y+ =  Deewj 9 10 14x y- =  mebiele nw~ Je»e iegCeve

efJeefOe mes Fmekeâe nue %eele keâerefpeS~ 4

nue : efoÙee ngDee meceerkeâjCe Ùegice : 
3

2

5

3
7x y+ =     Þ   

3

2

5

3
7 0x y+ - = ...(1)

leLee  9 10 14x y- =   Þ   9 10 14 0x y- - = ...(2)

Gkeäle meceerkeâjCe Ùegice keâer leguevee JÙeehekeâ jwefKekeâ Ùegice a x b y c1 1 1 0+ + =  leLee a x b y c2 2 2 0+ + =  mes
keâjves hej,

 a1
3

2
= ,    b1

5

3
= ,      c1 7= -

a2 9= ,    b2 10= - ,   c2 14= -

ÙeneB,        

a

a
1

2

3 2

9

1

6
= =

/
;  

b

b
1

2

5 3

10

1

6
=

-
=

-/
;  

c

c
1

2

7

14

1

2
=

-

-
=
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∵             

a

a

b

b
1

2

1

2
¹

\ meceerkeâjCe Ùegice keâe Skeâ DeefÉleerÙe nue nw~
Dele: efoÙee ieÙee jwefKekeâ meceerkeâjCeeW keâe Ùegice mebiele nw~ Proved.

Deye Je»eiegCeve efJeefOe mes,
x

b c

b c

y

a c

a c

a b

a b
1 1

2 2

1 1

2 2

1 1

2 2

1
=

-
=

\
x y

5 3 7

10 14

3 2 7

9 14

1

3 2 5 3

9 10

/ / / /-

- -

=
-

-

-

=

-

Þ
x y

-
-

=
-

- +
=

- -70

3
70

21 63

1

15 15

Þ    
x y

-
æ

è
ç

ö

ø
÷

=
-

=
-280

3

42

1

30

ØeLece-le=leerÙe leLee Deefvlece oes Yeeie uesves hej,

  
x

-
æ

è
ç

ö

ø
÷

=
-280

3

1

30
   Þ   x =

´
=

280

3 30

28

9

Deewj        
-

=
-

y

42

1

30
   Þ   y = =

42

30

7

5

Dele: meceerkeâjCeeW kesâ Ùegice keâe nue : x =
28

9
  leLee  y =

7

5
Gòej

(Ke) 8 mesceer keâe Skeâ jsKeeKeC[ AB KeeRefÛeS~ A keâes kesâvõ ueskeâj 4 mesceer ef$epÙee keâe Skeâ Je=òe KeeRefÛeS Deewj B keâes
kesâvõ ueskeâj 3 mesceer ef$epÙee keâe otmeje Je=òe KeeRefÛeS~ ØelÙeskeâ Je=òe hej otmejs Je=òe kesâ kesâvõ mes mheMe& jsKeeDeeW keâer jÛevee keâerefpeS~
jÛevee heo Yeer efueefKeS~ 4

nue : efoÙee nw : jsKeeKeC[ AB= ×8 0 mesceer~ kesâvõ A mes 4 mesceer ef$epÙee keâe Skeâ Je=òe KeeRÛee ieÙee nw leLee kesâvõ B mes 3
mesceer ef$epÙee keâe Skeâ DevÙe Je=òe KeeRÛee ieÙee nw~

jÛevee keâjveer nw : kesâvõ efyevog A mes kesâvõ B Jeeues Je=òe keâer oes mheMe& jsKeeDeeW leLee efyevog B mes kesâvõ A Jeeues Je=òe keâer oes
mheMe& jsKeeDeeW keâer~

jÛevee kesâ heo :

(1) jsKeeKeC[ AB= 8 mesceer KeeRÛee~
(2) kesâvõ A mes 4 mesceer ef$epÙee keâe Skeâ Je=òe KeeRÛee Deewj

kesâvõ B mes 3 mesceer ef$epÙee keâe Skeâ Je=òe KeeRÛee~
(3) AB keâe ceOÙe efyevog M %eele efkeâÙee~
(4) kesâvõ M ueskeâj AB JÙeeme keâe Skeâ Je=òe KeeRÛee pees A

kesâvõ Jeeues Je=òe keâes efyevogDeeW S1 Je S2 hej leLee B kesâvõ Jeeues
Je=òe keâes efyevogDeeW T1 Je T2 hej keâešlee nw~

(5) jsKeeKeC[ S B1   Je S B2  leLee AT1 Je AT2 KeeRÛes~
S B1  Je S B2  kesâvõ A Jeeues Je=òe keâer leLee AT1 Je AT2 kesâvõ B Jeeues Je=òe keâer mheMe& jsKeeSB nQ~
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DeewefÛelÙe (Justification) :

∵ kesâvõ M Jeeues Je=òe keâe AB JÙeeme nw~

\ Ð AS B1 , Ð AS B2 , Ð AT B1  Je Ð AT B2  Deæ&Je=òe kesâ keâesCe nQ~ Dele: ØelÙeskeâ mecekeâesCe nw~ jsKeeKeC[ AS1

Je AS2 kesâvõ A Jeeues Je=òe Deewj BT1 Je BT2 kesâvõ B Jeeues Je=òe keâer ef$epÙeeSB nQ~

\ S B1  Je S B2  kesâvõ A Jeeues Je=òe Deewj AT1 Je AT2 kesâvõ B Jeeues Je=òe keâer mheMe& jsKeeSB nQ~

(ie) (i) efmeæ keâerefpeS :

sin cos sin .4 4 22 1q q q- = = 2

(ii) meceerkeâjCe 
cos

sin

cos

sin
( )

q

q

q

q
q

1 1
4 90

-
+

+
= < °  kesâ nue keâerefpeS~ 2

nue : (i) L.H.S. = -sin cos4 4q q

             = -(sin ) (cos )2 2 2 2q q

            = + -(sin cos ) (sin cos )2 2 2 2q q q q

             = ´ -1 2 2(sin cos )q q  

           = - -sin ( sin )2 21q q

              = -2 12sin q  = R.H.S. Proved.

(ii) efoÙee ngDee meceerkeâjCe : 
cos

sin

cos

sin

q

q

q

q1 1
4

-
+

+
=

Þ                
cos ( sin sin )

( sin ) ( sin )

q q q

q q

1 1

1 1
4

+ + -

- +
=

Þ     
2

1
4

2

cos

sin

q

q-
=             Þ      

2
4

2

cos

cos

q

q
=

 Þ     2 4 2cos cosq q=

Þ           cos cosq q= 2 2
  Þ     cos ( cos )q q1 2 0- =

Þ         cos q = 0            Ùee          1 2 0- =cos q

Þ           cos q = 0   Ùee            1 2= cos q

Þ           cos q = 0   Ùee       cos q =
1

2

Þ           cos cosq = °90   Ùee  cos cosq = °60

Þ             q = °90           Ùee            q = °60

hejvleg q = °90  efoS ngS meceerkeâjCe keâes mevleg<š veneR keâjlee nw~

Dele:   q = 60° Gòej

(Ie) efvecveefueefKele yeejcyeejlee yebšve keâe meceevlej ceeOÙe 25 nw~ p keâe ceeve %eele keâerefpeS : 4

Jeie& Devlejeue 0-10 10-20 20-30 30-40 40-50

yeejcyeejlee 5 18 15 p 6
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nue : meceevlej ceeOÙe %eele keâjves nsleg meejCeer

Jeie& Devlejeue
ceOÙe-efyevog

( )xi

yeejcyeejlee
( )f i

efJeÛeueve
( )di x Ai= -

u
x A

hi
i=

-
f ui i

0-10 5 5 - 20 - 2 - 10

10-20 15 18 - 10 - 1 - 18

20-30 25 15 0 0 0

30-40 35 p 10 1 p

40-50 45 6 20 2 12

Sfi =

44+ p

S f ui i =

p- 16

ÙeneB,  ceevee keâefuhele ceeOÙe ( )A = 25

leLee meYeer efJeÛeueveeW ( )di  keâe GYeÙeefve‰ iegCeveKeC[ ( )h = 10

\         meceevlej ceeOÙe ( )x A h
f u

f
i i

i
= +

æ

è
çç

ö

ø
÷÷

S

S

Þ       25 25 10
16

44
= +

-

+

æ

è
ç

ö

ø
÷

p

p
(efoÙee nw)

Þ p- =16 0 ( )∵ p¹ -44

Þ       p= 16 Gòej
6. meYeer KeC[ keâerefpeS :
(keâ) Skeâ veeJe keâer Meevle peue ceW Ûeeue 15 efkeâceer/IeCše nw~ veeJe Oeeje keâer efoMee ceW 30 efkeâceer peeves ceW leLee Oeeje kesâ

efJehejerle efoMee ceW 30 efkeâceer Jeeheme ueewšves ceW kegâue 4 IeCše 30 efceveš ceW hetCe& keâjlee nw~ Oeeje keâer Ûeeue %eele keâerefpeS~ 4

nue : ceevee Oeeje keâer Ûeeue x efkeâceer/IeCše nw~
∵                     Meevle peue ceW veeJe keâer Ûeeue = 15 efkeâceer/IeCše
\                 Oeeje keâer efoMee ceW veeJe keâer Ûeeue = +( )15 x  efkeâceer/IeCše
leLee                  Oeeje kesâ efJehejerle veeJe keâer Ûeeue = -( )15 x  efkeâceer/IeCše

Þ  Oeeje kesâ efJehejerle 30 efkeâceer peeves ceW ueiee meceÙe = =
-

otjer
Ûeeue

30

15 x
 IeCše

leLee Oeeje keâer efoMee ceW 30 efkeâceer peeves ceW ueiee meceÙe = =
+

otjer
Ûeeue

30

15 x
 IeCše

\ kegâue otjer leÙe keâjves ceW ueiee meceÙe =
+

+
-

é

ë
ê

ù

û
ú

30

15

30

15x x
 IeCše

ØeMveevegmeej : kegâue otjer leÙe keâjves ceW ueiee meceÙe = 4 IeCše 30 efceveš

   = +
æ

è
ç

ö

ø
÷4

30

60
 IeCše

Þ     
30

15

30

15
4

30

60+
+

-
= +

x x

Þ       30
15 15

15 15
4

1

2

9

2

- + +

+ -

é

ë
ê

ù

û
ú= + =

x x

x x( ) ( )
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Þ    
30 30

225

9

22

´

-
=

x
   Þ   225

30 30 2

9
2- =

´ ´
x

Þ  x2 225 200 25= - =

Þ    x = ± 5 (hejvleg x ¹ -5)

\    x = 5

Dele: Oeeje keâer Ûeeue = 5 efkeâceer/IeCše Gòej
(Ke) 7 ceeršj GBâÛes YeJeve kesâ efMeKej mes Skeâ šeJej kesâ efMeKej keâe GvveÙeve keâesCe 45° nw peyeefkeâ Gmekesâ heeo mes šeJej

kesâ efMeKej keâe GvveÙeve keâesCe 60° nw~ šeJej keâer GBâÛeeF& %eele keâerefpeS~ 4

nue : ceevee BD h=  ceeršj šeJej keâer GBâÛeeF& leLee #eweflepe meceleue 
hej še@Jej kesâ heeo mes AB x=  ceeršj otjer hej Skeâ YeJeve efmLele nw efpemekeâer 
GBâÛeeF& AE = 7 ceeršj nw~ Deye YeJeve kesâ efMeKej mes še@Jej kesâ efMeKej keâe
GvveÙeve keâesCe Ð = °CED 45  nw peyeefkeâ Gmekesâ heeo mes še@Jej kesâ efMeKej
keâe GvveÙeve keâesCe Ð = °BAD 60  nw~

mecekeâesCe D ABD ceW,

tan 60° =
BD

AB
 Þ 3 =

h

x
 Þ x

h
=

3
      ...(1)

Deye mecekeâesCe D DCE ceW,

tan 45° = =
CD

CE

CD

AB
 [∵ AB CE x= =  ceeršj ]

Þ          1
7

=
-h

x
   Þ   h x- =7

Þ    h
h

- =7
3

[meceerkeâjCe (1) mes ]

Þ h
h

- =
3

7    Þ    h
3 1

3
7

-æ

è
ç
ç

ö

ø
÷
÷=

Þ         h =
-

=
-

´
+

+

7 3

3 1

7 3

3 1

3 1

3 1

Þ         h =
+

-
= +

7 3 3

3 1

7

2
3 3

( )
( )

Dele: še@Jej keâer GBâÛeeF& 
7

2
3 3( )+  ceeršj nQ~ Gòej

(ie) Skeâ "esme Skeâ yesueve kesâ ¤he ceW nw efpemekesâ oesveeW efmejeW hej Deæ&ieesues ueies ngS nQ~ "esme keâer kegâue GBâÛeeF& 19 mesceer
nw Deewj yesueve keâe JÙeeme 7 mesceer nw~ "esme keâe DeeÙeleve Deewj mechetCe& he=‰erÙe #es$eHeâue %eele keâerefpeS~ 4

nue : efoÙee nw, "esme keâer kegâue GBâÛeeF& = 19 mesceer
∵          yesueve keâe JÙeeme = 7 mesceer

\     yesueve keâer ef$epÙee ( )r =
7

2
 mesceer

leLee Deæ&ieesues keâer ef$epÙee ( )R = yesueve keâer ef$epÙee ( )r =
7

2
 mesceer

\     yesueve keâer GBâÛeeF& ( )h = "esme keâer kegâue GBâÛeeF& - ´2  Deæ&ieesues keâer ef$epÙee

                        = - ´ = - =19 2
7

2
19 7 12 mesceer
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C

B x ceeršj A

7 ceeršj

E (YeJeve)45°

60°

D (šeJej)

7 ceer

(h – 7) 
ceeršj

h



Deye, yesueve keâe DeeÙeleve = p r h2

 =
æ

è
ç

ö

ø
÷ ´ = ´ ´ ´p p

7

2
12

7

2

7

2
12

2

 = 147 p mesceer 3

leLee     Deæ&ieesues keâe DeeÙeleve = =
æ

è
ç

ö

ø
÷

2

3

2

3

7

2
3

3

p pR

  = ´ ´ ´ ´
2

3

7

2

7

2

7

2
p

   =
343

12
p mesceer 3

\         "esme keâe DeeÙeleve = yesueve keâe DeeÙeleve + ´2 Deæ&ieesues keâe DeeÙeleve

  = +147
343

12
p p

  = ´ + ´147
22

7

343

12

22

7

  = ´ +
´

= +21 22
49 11

6
462 89 83.

  = 551 83.  mesceer 3 Gòej
leLee      "esme keâe mechetCe& he=‰ = yesueve keâe Je›eâhe=‰ + ´2  Deæ&ieesues keâe Je›eâhe=‰

  = + ´2 2 2 2p pr h R

            = ´ ´ ´ + ´ ´ ´ ´2
22

7

7

2
12 2 2

22

7

7

2

7

2

  = + =264 154 418 mesceer 2 Gòej

(Ie) efvecveefueefKele yeejbyeejlee yebšve mes owefvekeâ DeeÙe keâes ceeefOÙekeâe %eele keâerefpeS : 4

owefvekeâ DeeÙe (` ceW) 100-150 150-200 200-250 250-300 300-350

ßeefcekeâeW keâer mebKÙee 6 3 5 20 10

nue : ceeefOÙekeâe nsleg mebÛeÙeer yeejcyeejlee meejCeer

owefvekeâ DeeÙe (` ceW) ßeefcekeâeW keâer mebKÙee ( )f i mebÛeÙeer yeejcyeejlee ( )cf

100-150 6 6

150-200 3 9

200-250 5 14= f

250-300 20= f 34

300-350 10 44

N = 44
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ceeefOÙekeâe Jeie& = Jen Jeie& efpemeceW 
N

2
JeeB heo efmLele neW

    = Jen Jeie& efpemeceW 
44

2
JeeB heo = 22 JeeB heo efmLele neW

    = -( )250 300

leye,    ceeefOÙekeâe Jeie& keâer efvecve meercee ( )l = 250

\ ceeefOÙekeâe Jeie& keâe Jeie& Devlejeue ( )h = - =300 250 50

ceeefOÙekeâe Jeie& keâer yeejcyeejlee ( )f = 20

ceeefOÙekeâe Jeie& kesâ "erkeâ henues Jeie& keâer mebÛeÙeer yeejcyeejlee ( )cf = 14

leye,                ceeefOÙekeâe = +

-
æ

è
ç

ö

ø
÷

´l

N
cf

f
h

2

= +
-

´250
22 14

20
50

( )

= +
´

= + =250
8 50

20
250 20 270

Dele: owefvekeâ DeeÙe keâer ceeefOÙekeâe 270 nQ~ Gòej
7. meYeer KeC[ keâerefpeS :

(keâ) efÉIeele meceerkeâjCe 
1 1 1 1

0
a b x a b x

a b
+ +

= + + + ¹,  keâes iegCeveKeC[ efJeefOe Éeje nue keâerefpeS~ 6

nue :           
1 1 1 1

a b x a b x+ +
= + +

Þ                  
1 1 1 1

a b x x a b+ +
- = + [Note]

Þ                 
x a b x

x a b x

a b

ab

- + +

+ +
=

+( )

( )

Þ                 
- +

+ +
=

+( )

( )

( )a b

a b x x

a b

ab2

Þ          
-

+ +
=

1 1
2x a b x ab( )

Þ           x a b x ab2 + + = -( )

Þ     x a b x ab2 0+ + + =( )

Þ   x ax bx ab2 0+ + + =

Þ               x x a b x a( ) ( )+ + + = 0

Þ            ( ) ( )x a x b+ + = 0

Þ              x a+ = 0   Ùee   x b+ = 0   Þ   x a= -    Ùee   x b= -

Dele: x a= -  Deewj - b meceerkeâjCe kesâ cetue nQ~ Gòej
DeLeJee Ùeefo meceerkeâjCe x kx2 64 0+ + =  Deewj x x k2 8 0- + =  JeemleefJekeâ cetue jKeles nQ, lees k keâe Oeveelcekeâ ceeve
%eele keâerefpeS~ 6

nue : efoS ieS meceerkeâjCe efvecve nw :
x kx2 64 0+ + = ...(1)

leLee  x x k2 8 0- + = ...(2)
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ceevee meceerkeâjCe (1) Je (2) kesâ efJeefJekeälekeâj ›eâceMe: D1 Deewj D2 nQ~
\          D k1

2 256= -

leLee          D k2 64 4= -

meceerkeâjCe (1) Deewj (2) kesâ cetue JeemleefJekeâ neWies, Ùeefo
       D1 0³      leLee        D2 0³

Þ  k2 256 0- ³        leLee    64 4 0- ³k

Þ           k2 256³    leLee           64 4³ k

Þ           k³ 16    leLee          k£ 16 [∵ k Oeveelcekeâ nw~]
Þ             k= 16

Dele: oesveeW meceerkeâjCeeW kesâ cetue JeemleefJekeâ neWies,
        Ùeefo k= 16 nQ~ Gòej

(Ke) efkeâmeer ef$eYegpe ABC ceW BC keâer ceeefOÙekeâe AD nw Deewj AD keâe ceOÙe efyevog E nw~ Ùeefo BE yeÌ{eves hej AC mes 

F efyevog hej efceueleer nw lees efmeæ keâerefpeS efkeâ AF AC=
1

3
6

nue : %eele nw :                     AE ED= [∵ AD keâe ceOÙe efyevog E nw~]
          BD DC= [∵ BC keâe ceOÙe efyevog D nw~]

jÛevee :

efmeæ keâjvee nw :      AF AC=
1

3

Gheheefòe : ceOÙe efyevog ØecesÙe mes,
AF FG=   [ || ]∵ EF DG

 FG CG=   [ || ]∵ BF DG

Þ            AF FG GC= =     ...(1)

∵        AC AF FG GC= + +

Þ      AC AF= 3 [meceerkeâjCe (1) mes ]

Þ AF AC=
1

3
Proved.

DeLeJee mecekeâesCe ef$eYegpe ABC ceW keâesCe A, mecekeâesCe nw Deewj BL leLee CM Gmekeâer ceeefOÙekeâeSB nQ~ efmeæ keâerefpeS efkeâ
4 52 2 2( )BL CM BC+ = 6

nue : efoÙee nw : BL Deewj CM Skeâ mecekeâesCe ef$eYegpe ABC keâer ceeefOÙekeâeSB nQ, efpeveceW Ð = °A 90  nw~
efmeæ keâjvee nw :

     4 52 2 2( )BL CM BC+ =

Gheheefòe : mecekeâesCe D BAC ceW,
                  BC AC AB2 2 2= + ...(1)

(heeFLeeieesjme ØecesÙe mes)
mecekeâesCe D BAL ceW,
                   BL AL AB2 2 2= + (heeFLeeieesjme ØecesÙe mes)

Þ         BL
AC

AB2
2

2

2
=

æ

è
ç

ö

ø
÷ + (∵ AC keâe ceOÙe-efyevog L nw)

Þ         BL
AC

AB2
2

2

4
= +

Þ           4 42 2 2BL AC AB= + ...(2)
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mecekeâesCe DCAM ceW,

             CM AC AM2 2 2= + (heeFLeeieesjme ØecesÙe mes)

Þ            CM AC
AB2 2

2

2
= +

æ

è
ç

ö

ø
÷ (∵ AB keâe ceOÙe-efyevog M nw)

Þ            CM AC
AB2 2

2

4
= +

Þ         4 42 2 2CM AC AB= + ...(3)

meceerkeâjCe (2) leLee (3) keâes peesÌ[ves hej,

     4 52 2 2 2( ) ( )BL CM AC AB+ = +

Þ        4 52 2 2( )BL CM BC+ = [meceerkeâjCe (1) mes]
Proved.

efveoxMe : hetJe&Jeled~

1. meYeer KeC[ keâerefpeS :

(keâ) efyevogDeeW ( , )5 0  Deewj ( , )-12 0  kesâ yeerÛe keâer otjer nw : 1

(a) 5 (b) 7 (c) 13 (d) 17.

nue : ∵ efyevogDeeW ( , )x y1 1  leLee ( , )x y2 2  kesâ yeerÛe keâer otjer,

d x x y y= - + -( ) ( )2 1
2

2 1
2

ÙeneB, x y1 15 0= =,   leLee  x y2 212 0= - =,

\ efyevogDeeW ( , )5 0  leLee ( , )-12 0  kesâ yeerÛe keâer otjer

      = - - + - = - + =( ) ( ) ( )12 5 0 0 17 0 172 2 2

Dele: efJekeâuhe (d) mener nw~ Gòej

(Ke) Ùeefo Skeâ meceevlej ßesCeer keâe meeJe&Devlej - 4 leLee 10JeeB heo - 8, lees ßesCeer keâe ØeLece heo nesiee : 1

(a) - 40 (b) 20 (c) 28 (d) 36.

nue : ceevee Skeâ meceevlej ßesCeer keâe ØeLece heo Je meeJe&Devlej ›eâceMe: a leLee d nw~

efoÙee nw,           d = - 4

leLee    10JeeB heo = = -a10 8 [∵ a a n dn = + -( ) ]1

Þ    a d+ - = -( )10 1 8

Þ      a + ´ - = -9 4 8( )

Þ      a - = -36 8    Þ    a = - =36 8 28

\ ßesCeer keâe ØeLece heo 28 nw~

Dele: efJekeâuhe (c) mener nw~ Gòej
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(ie) efvecveefueefKele ceW mes keâewve meer mebKÙee efkeâmeer Iešvee keâer ØeeefÙekeâlee veneR nes mekeâleer : 1

(a) 
1

3
(b) 

2

3
(c) 

3

2
(d) 15%.

nue : ÛetBefkeâ, efkeâmeer Iešvee keâer ØeeefÙekeâlee 0 Deewj 1 kesâ yeerÛe nesleer nw, FmeefueS 
3

2
 efkeâmeer Iešvee keâer ØeeefÙekeâlee veneR nes

mekeâleer nw~
Dele: efJekeâuhe (c) mener nw~ Gòej

(Ie) 
2 30

1 302

tan

tan

°

- °
 yejeyej nw : 1

(a) cos 60° (b) tan 60° (c) sin 60° (d) sin 30°.

nue : 
2 30

1 30

2
1

3

1
1

3

2 2

tan

tan

°

- °
=

´

-
æ

è
ç

ö

ø
÷

∵ tan 30
1

3
° =

é

ëê
ù

ûú

       =
-

2

3

1
1

3

  = = ´ =

2

3
2

3

2

3

3

2
3

       = °tan 60     ( tan )∵ 3 60= °

Dele: efJekeâuhe (c) mener nw~ Gòej
(*) D ABC ceW, Ùeefo AB = 6 3 mesceer, AC = 12 mesceer leLee BC = 6 mesceer, lees ÐB keâe ceeve nw : 1

(a) 45° (b) 90° (c) 120° (d) 135°.

nue : D ABC ceW, AB= 6 3 mesceer, AC = 12 mesceer Deewj BC = 6 mesceer

∵    AB= 6 3 mesceer,     \  AB2 26 3 36 3 108= = ´ =( )

Deewj  BC = 6 mesceer \  BC2 26 36= =( )  
leLee   AC= 12 mesceer \  AC2 212 144= =( )   

leye, ∵      AB BC2 2 108 36 144+ = + =   Deewj  AC2 144=

\       AB BC AC2 2 2+ =  
\ ef$eYegpe ABC mecekeâesCeerÙe nw efpemeceW keâCe& AC nw
\ Ð B mecekeâesCe nw Þ Ð = °B 90  

Dele: efJekeâuhe (c) mener nw~ Gòej
(Ûe) Ùeefo efÉIeele meceerkeâjCe 3 6 02x x k- + =  kesâ cetue meceeve nQ, lees k keâe ceeve nw : 1

(a) 3 (b) 6 (c) 9 (d) 12.

nue : efÉIeele meceerkeâjCe 3 6 02x x k- + =  keâer leguevee ax bx c2 0+ + =  mes keâjves hej,
a = 3,   b= - 6   leLee   c k=

∵ cetue meceeve nw,
\ efJeefJekeälekeâj ( )D b ac= - =2 4 0

Þ           ( ) ( ) ( )- - =6 4 3 02 k

Þ        36 12 0- =k

60

A

BC 6 mesceer

6
 

3
 m

esce
er

Ö12 mesc
eer



Þ        k= 3

Dele: efJekeâuhe (a) mener nQ~ Gòej
2. meYeer KeC[ keâerefpeS :
(keâ) mebKÙeeDeeW 130 Deewj 280 keâe ce0 me0 Ùetefkeäue[ efJeYeepeve SuieesefjLce Éeje %eele keâerefpeS~ 1

nue : oer ieF& mebKÙeeSB = 130 Deewj 280

∵     280 130>

\ oer ieF& mebKÙeeDeeW 280 Deewj 130 kesâ efueS Ùetefkeäue[ efJeYeepeve ØecesÙe kesâ ØeÙeesie mes,
    280 130 2 20= ´ + (∵ Mes<eHeâue ¹ 0)

hegve: 130 Deewj 20 mebKÙeeDeeW kesâ efueS Ùetefkeäue[ efJeYeepeve ØecesÙe kesâ ØeÙeesie mes,
    130 20 6 10= ´ + (∵ Mes<eHeâue ¹ 0)

hegve: 20 Deewj 10 mebKÙeeDeeW kesâ efueS Ùetefkeäue[ efJeYeepeve ØecesÙe kesâ ØeÙeesie mes,
      20 10 2 0= ´ + (∵ Mes<eHeâue = 0)

∵ Mes<eHeâue MetvÙe nw Deewj Yeepekeâ = 10

Dele: cenòece meceeheJele&keâ (H.C.F.)  10= Gòej
(Ke) efvecveefueefKele yeejcyeejlee yebšve keâe yenguekeâ %eele keâerefpeS : 1

Jeie&-Devlejeue yeejcyeejlee

10-20 14

20-30 13

30-40 12

40-50 20

50-60 11

60-70 15

nue : efoS ieS DeeBkeâÌ[eW kesâ efueS yenguekeâ Jeie&
    = DeefOekeâlece yeejcyeejlee Jeeuee Jeie& = -40 50

\           yenguekeâ Jeie& keâer efvecve meercee ( )l = 40

  yenguekeâ Jeie& keâe efJemleej ( )h = - =50 40 10

        yenguekeâ Jeie& keâer yeejcyeejlee ( )f1 20=

        yenguekeâ Jeie& kesâ hetJe& Jeie& keâer yeejcyeejlee ( )f0 12=

yenguekeâ Jeie& kesâ "erkeâ yeeo kesâ Jeie& keâer yeejcyeejlee ( )f2 11=

leye,        DeeBkeâÌ[eW kesâ efueS yenguekeâ = +
-

- -
´l

f f

f f f
h1 0

1 0 22

= +
-

´ - -
´40

20 12

2 20 12 11
10

= +
´

-
40

8 10

40 23

= + = +40
80

17
40 4 7.

= 44 7.
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Dele: DeYeer° yenguekeâ keâe ceeve 44.7 nQ~ Gòej
(ie) Ùeefo 8 15tan ,A =  lees sin A keâe ceeve %eele keâerefpeS~ 1

nue : ceevee ef$eYegpe ABC Skeâ mecekeâesCe ef$eYegpe nw efpemeceW Ð = °B 90

efoÙee nw, 8 15tan A=     Þ    tan A
BC

AB
= =

15

8

ceevee BC k= 15   leLee  AB k= 8 , peneB k Skeâ Oeve mebKÙee nw~
Deye mecekeâesCe D ABC ceW,

   AC AB BC2 2 2= +         (heeFLeeieesjme ØecesÙe mes)
= +( ) ( )8 152 2k k

= + =64 225 2892 2 2k k k

\ AC k= 17

hegve: DABC ceW,

sin A
BC

AC

k

k
= = =

15

17

15

17
Gòej

(Ie) oes mece¤he ef$eYegpeeW keâer YegpeeSB 4 : 9 kesâ Devegheele ceW nQ~ Fve ef$eYegpeeW kesâ #es$eHeâueeW keâe Devegheele %eele keâerefpeS~ 1

nue : oes mece¤he ef$eYegpeeW kesâ #es$eHeâueeW kesâ iegCe mes,

   
henues ef$eYegpe keâe #es$eHeâue

otmejs ef$eYegpe keâe #es$eHeâue

henues ef$eYegpe keâer Yegpee

otmejs e
=

f$eYegpe keâer Yegpee

æ

è

ç
ç

ö

ø

÷
÷

2

=
æ

è
ç

ö

ø
÷ =

4

9

16

81

2

Dele: DeYeer° Devegheele 16 : 81 nQ~ Gòej
3. meYeer KeC[ keâerefpeS :
(keâ) oMee&FS efkeâ 5 2 Skeâ DeheefjcesÙe mebKÙee nw~ 2

nue : keâuhevee keâerefpeS efkeâ 5 2 DeheefjcesÙe ve neskeâj Skeâ heefjcesÙe mebKÙee nw~

leye 5 2 =
p

q
 nesvee ÛeeefnS, peyeefkeâ q ¹ 0 leLee p Je q Oeve hetCeeËkeâ nw~

\ 5 2 =
p

q

Þ  2
5

=
p

q

ÛetBefkeâ 5, p Deewj q hetCeeËkeâ nQ, FmeefueS 
p

q5
 Skeâ heefjcesÙe mebKÙee nw DeLee&led 2 Skeâ heefjcesÙe mebKÙee nw~

Ùen Fme leLÙe keâe efJejesOe keâjlee nw efkeâ 2 Skeâ DeheefjcesÙe mebKÙee nw~ nceW Ùen efJejesOeeYeeme Deheveer ieuele keâuhevee kesâ keâejCe
Øeehle ngDee nw efkeâ 5 2 Skeâ heefjcesÙe mebKÙee nw~ Proved.

(Ke) Ùeefo efyevog ( , ), ( , ), ( , )1 2 4 6y x  Deewj ( , )3 5  ›eâce ceW uesves hej Skeâ meceevlej ÛelegYeg&pe kesâ Meer<e& neW, lees x Deewj 
y kesâ ceeve %eele keâerefpeS~ 2

nue : ceevee ABCD Skeâ meceevlej ÛelegYeg&pe nw efpeveceW Aº ( , ),1 2   B yº ( , ),4   C xº ( , )6   leLee  D º ( , )3 5

Fmekesâ efJekeâCe& AC leLee BD hejmhej meceefÉYeeefpele keâjWies~
\ AC keâe ceOÙe-efyevog = efyevogDeeW ( , )1 2  leLee ( , )x 6  keâe

62

A B

C

15 k

8 k



ceOÙe-efyevog =
oesveeW efyevogDeeW kesâ Yegpe keâe Ùeesie oesveeW efy

2
,

evogDeeW keâer keâesef keâe ÙeesieV
2

é

ë
ê

ù

û
ú

  =
+ +æ

è
ç

ö

ø
÷=

+æ

è
ç

ö

ø
÷

1

2

2 6

2

1

2
4

x x
, ,

BD keâe ceOÙe-efyevog = efyevogDeeW ( , )4 y  leLee ( , )3 5  keâe

          ceOÙe-efyevog =
oesveeW efyevogDeeW kesâ Yegpe keâe Ùeesie oesveeW efy

2
,

evogDeeW keâer keâesef keâe ÙeesieV
2

é

ë
ê

ù

û
ú

  =
+ +æ

è
ç

ö

ø
÷=

+æ

è
ç

ö

ø
÷

4 3

2

5

2

7

2

5

2
, ,

y y

∵ AC Deewj BD hejmhej meceefÉYeeefpele keâjles nQ

\ AC keâe ceOÙe-efyevog Jener nesiee pees BD keâe nw~

DeLee&le 
1

2
4

7

2

5

2

+æ

è
ç

ö

ø
÷=

+æ

è
ç

ö

ø
÷

x y
, ,

Þ 
1

2

7

2

+
=

x
Þ 1 7+ =x Þ     x = 6

Deewj 
y +

=
5

2
4 Þ y + =5 8 Þ    y = 3

Dele:                    x= 6,               y = 3 Gòej
(ie) Skeâ hesšer ceW 90 ef[mkeâ nQ, efpeve hej 1 mes 90 lekeâ mebKÙeeSB Debefkeâle nQ~ Ùeefo Fme hesšer ceW mes Skeâ ef[mkeâ ÙeeÂÛÚÙee

efvekeâeueer peeleer nw, lees ef[mkeâ hej Debefkeâle DebkeâeW keâer ØeeefÙekeâlee nesieer; 2

 (i) oes DebkeâeW keâer Skeâ mebKÙee
(ii) 5 mes efJeYeepÙe Skeâ mebKÙee
nue : (i) ef[mkeâ hej oes DebkeâeW keâer mebKÙee Debefkeâle keâer Iešvee kesâ Devegketâue heefjCeece = 81

Deewj kegâue mecYeJe heefjCeece = 90

Dele: ef[mkeâ hej oes DebkeâeW keâer mebKÙee Debefkeâle nesves keâer ØeeefÙekeâlee =
Ie vee  kesâ Devegketâue heefjCeece

kegâue mecYeJe 
V

heefjCeece
 =

81

90
=

9

10
Gòej

(ii) 5 mes efJeYeepÙe mebKÙeeSB = =( , , , , ........... , )5 10 15 20 90 18

ef[mkeâ hej 5 mes efJeYeepÙe mebKÙee Debefkeâle nesves keâer Iešvee kesâ Devegketâue heefjCeece = 18

Deewj kegâue mecYeJe heefjCeece = 90

Dele: ef[mkeâ hej 5 mes efJeYeepÙe mebKÙee Debefkeâle nesves keâer ØeeefÙekeâlee =
Ie vee  kesâ Devegketâue heefjCeece

kegâue mecYeJe 
V

heefjCeece
=

18

90
=

1

5
Gòej

(Ie) D ABC ceW efmeæ keâerefpeS efkeâ : 2

sec cosec
B C A+æ

è
ç

ö

ø
÷=

2 2

nue : efoÙee nw, A B,  Deewj C efkeâmeer ef$eYegpe ABC kesâ Devle: keâesCe nw~
\ A B C+ + = °180

Þ       B C A+ = ° -180

Þ       
B C A+

=
° -

2

180

2
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Þ       
B C A+

= ° -
2

90
2

...(1)

 L.H.S. = sec sec
B C A+æ

è
ç

ö

ø
÷= ° -

æ

è
ç

ö

ø
÷

2
90

2
[meceerkeâjCe (1) mes]

     = =cosec
A

2
 R.H.S.

4. meYeer KeC[ keâerefpeS :
(keâ) efyevee uecyeer efJeYeepeve Øeef›eâÙee efkeâS yeleeFS efkeâ efvecveefueefKele heefjcesÙe mebKÙeeDeeW ceW mes efkeâmekesâ oMeceueJe

Øemeej meeble neWies Deewj efkeâmekesâ oMeceueJe Øemeej Demeeble DeeJeleea neWies? 2

(i) 
13

3125
,   (ii) 

15

7
,   (iii) 

29

2 53 2´
,   (iv) 

77

210

nue : (i) 
13

3125

13

5 5 5 5 5

13

2 50 5
=

´ ´ ´ ´
=

´

∵ nj ceW kesâJeue DeYeepÙe iegCeveKeC[ 5 nw pees 2 50 5´  DeLee&led 2 5n m´  ¤he keâe nw, peneB 
n leLee m $e+Cesòej hetCeeËkeâ nQ~

Dele: 
13

3125
 keâe oMeceueJe Øemeej meeble nw~     Gòej

(ii) 
15

7

∵ nj ceW kesâJeue DeYeepÙe iegCeveKeC[ 7 nw pees efkeâ 2 5n m´  ¤he keâe veneR nw~

Dele: 
15

7
 keâe oMeceueJe Øemeej Demeeble SJeb DeeJeleea nw~ Gòej

(iii) 
29

2 53 2´

∵ nj ceW 2 Je 5 DeYeepÙe iegCeveKeC[ nQ pees 2 53 2´  DeLee&led 2 2n m´

¤he ceW nw, peneB n leLee m $e+Ceslej hetCeeËkeâ nQ~

Dele: 
29

2 53 2´
 keâe oMeceueJe Øemeej meeble nw~ Gòej

(iv) 
77

210

7 11

7 2 3 5

11

2 3 5
=

´

´ ´ ´
=

´ ´

∵ nj ceW 2 Je 5 kesâ Deefleefjkeäle Skeâ DevÙe DeYeepÙe iegCeveKeC[ 3 Yeer nw pees efkeâ 2 5n m´  ¤he keâe veneR nw~

Dele: 
77

210
 keâe oMeceueJe Øemeej Demeeble SJeb DeeJeleea nw~ Gòej

(Ke) k keâe ceeve %eele keâerefpeS Ùeefo efyevog ( , ), ( , )8 1 4k -  Deewj ( , )2 5-  mebjsKeer nQ~ 2

nue : ceevee efyevog Aº ( , ),8 1  B kº -( , )4  leLee C º -( , )2 5

ÙeneB x1 8= , y1 1=

x k2 = , y2 4= -

x3 2= , y3 5= -

leye, D ABC keâe #es$eHeâue = - + - + -
1

2 1 2 3 2 3 1 3 1 2[ ( ) ( ) ( )]x y y x y y x y y

         = - - - + - - + - -
1

2
8 4 5 5 1 2 1 4[ { ( )} ( ) { ( )}]k

64

5 3125

5 625

5 125

5 5

1



        = - + + - + +
1

2
8 4 5 6 2 1 4[ ( ) ( ) ( )]k

        = ´ - + ´
1

2
8 1 6 2 5[ ]k  = - +

1

2
8 6 10( )k

        = -
1

2
18 6( )k  = -

2

2
9 3( )k  = -9 3 k

hejvleg Ùeefo Gkeäle efyevog A, B, C mebjsKe nQ lees D ABC keâe #es$eHeâue MetvÙe nesvee ÛeeefnS~

\ - + =3 9 0k    Þ k=
9

3
      Þ k= 3

Dele: k keâe ceeve = 3 Gòej
(ie) %eele keâerefpeS efkeâ jwefKekeâ meceerkeâjCeeW keâe Ùegice 2 3 8 4 6 9x y x y- = - =,  mebiele nw Ùee Demebiele~ 2

nue : efoÙee ngDee meceerkeâjCe Ùegice :    2 3 8x y- =     Þ  2 3 8 0x y- - = ...(1)

leLee                         4 6 9x y- =     Þ    4 6 9 0x y- - =  ...(2)

Gkeäle meceerkeâjCe Ùegice keâer leguevee JÙeehekeâ jwefKekeâ meceerkeâjCe Ùegice a x b y c1 1 1 0+ + =  leLee a x b y c2 2 2 0+ + =

mes keâjves hej,
 a1 2= , b1 3= - ,  c1 8= -  
 a2 4= , b2 6= - ,  c2 9= -   

ÙeneB,
a

a
1

2

2

4

1

2
= = ;          

b

b
1

2

3

6

1

2
=

-

-
= ;    

c

c
1

2

8

9

8

9
=

-

-
=  

∵
a

a

b

b

c

c
1

2

1

2

1

2
= ¹

\ efoS ieS meceerkeâjCe Ùegice keâe keâesF& nue veneR nw~
Dele: efoÙee ieÙee jwefKekeâ meceerkeâjCeeW keâe Ùegice Demebiele nw~ Gòej
(Ie) veerÛes efoS ieS yebšve keâe ceeOÙekeâ (Median) %eele keâerefpeS : 2

Jeie&-Devlejeue yeejcyeejlee

0-10 5

10-20 8

20-30 20

30-40 15

40-50 7

50-60 5

nue : mebÛeÙeer yeejcyeejlee meejCeer

Jeie& Devlejeue yeejcyeejlee mebÛeÙeer yeejcyeejlee

0-10 5 5

10-20 8 13= cf

20-30 20= f 33

30-40 15 48

40-50 7 55

50-60 5 60

N = 60
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ceeOÙekeâ Jeie& = Jen Jeie& efpemeceW 
N

2
JeeB heo efmLele nes

  = Jen Jeie& efpemeceW 
60

2
JeeB heo DeLee&le 30JeeB heo efmLele nes

  = -( )20 30

\     ceeOÙekeâ Jeie& keâer efvecve meercee ( )l = 20

\ ceeOÙekeâ Jeie& keâe Jeie&-Devlejeue ( )h = - =30 20 10

   ceeOÙekeâ Jeie& keâer yeejcyeejlee ( )f = 20

ceeOÙekeâ Jeie& kesâ "erkeâ henues Jeie& keâer mebÛeÙeer yeejcyeejlee ( )cf = 13

leye,    ceeOÙekeâ = +

-
æ

è
ç

ö

ø
÷

´l

N
cf

f
h

2

 = +
-

´20
30 13

20
10

( )

 = +
´

= +20
17 10

20
20 85.

 = 285.

Dele: DeYeer° ceeOÙekeâ ceeve 285.  nw~ Gòej
5. meYeer KeC[ keâerefpeS :
(keâ) efvecveebefkeâle jwefKekeâ meceerkeâjCeeW kesâ Ùegice keâes nue keâerefpeS : 4

5 1
2

15 5
2

x y x y x y x y+
+

-
=

+
-

-
= -,

nue : efoÙee ieÙee meceerkeâjCe Ùegice :
5 1

2
x y x y+

+
-

= ...(1)

leLee
15 5

2
x y x y+

-
-

= - ...(2)

ceevee 
1

x y
A

+
=  leLee 

1

x y
B

-
=

leye meceerkeâjCe (1) yeve peeSiee       5 2A B+ = ...(3)

Deewj meceerkeâjCe (2) yeve peeSiee   15 5 2A B- = - ...(4)

meceerkeâjCe (3) ceW 5 keâer iegCee keâjkesâ meceerkeâjCe (4) ceW peesÌ[ves hej,
( ) ( )25 5 15 5 10 2A B A B+ + - = -

Þ         40 8A=       Þ      A=
1

5

A keâe ceeve meceerkeâjCe (3) ceW jKeves hej,

5
1

5
2´ + =B     Þ    B= -2 1    Þ    B= 1

hejvleg   A
x y

=
+

1
    Deewj    B

x y
=

-

1

Þ        
1

5

1
=

+x y
     Deewj      1

1
=

-x y

Dele: hegve: nceW efvecve jwefKekeâ Ùegice Øeehle nesles nQ~
x y+ = 5 ...(5)
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leLee x y- = 1 ...(6)

meceerkeâjCe (5) Je (6) keâes peesÌ[ves hej,
( ) ( )x y x y+ + - = +5 1

Þ          2 6x =     Þ    x = 3

x keâe ceeve meceerkeâjCe (5) ceW jKeves hej,
    3 5+ =y     Þ    y = 2

Dele: meceerkeâjCe Ùegice keâe nue :  x = 3  leLee  y = 2 Gòej
(Ke) 0 Deewj 100 kesâ yeerÛe keâer efJe<ece mebKÙeeDeeW keâe Ùeesie %eele keâerefpeS~ 1

nue : 0 Deewj 100 kesâ yeerÛe keâer efJe<ece mebKÙeeDeeW keâer metÛeer :
1 3 5 7 99, , , , ..... ,

ÙeneB ØeLece heo ( ) ,a = 1     meeJe&Devlej ( )d = - =3 1 2

leLee      nJeeB heo ( )an = 99

∵                 an = 99

\ a n d+ - =( )1 99    Þ    1 1 2 99+ - =( ) ( )n

Þ         2 2 98n - =      Þ    2 100n =     Þ    n = 50

\ A.P. : , , , , .....1 3 5 7  keâe 50 heoeW lekeâ keâe ÙeesieHeâue

  S
n

a n dn = + -
2

2 1[ ( ) ]

Þ S50
50

2
2 1 50 1 2= ´ + -[ ( ) ( )]

      = + ´ = +25 2 49 2 25 2 98( ) ( )

      = =25 100 2500( )

Dele: MetvÙe Deewj 100 kesâ yeerÛe keâer efJe<ece mebKÙeeDeeW keâe ÙeesieHeâue 2500 nQ~ Gòej
(ie) Skeâ "esme efKeueewvee Skeâ Deæ& ieesues kesâ Deekeâej keâe nw efpeme hej Skeâ uecyeJe=òeerÙe Mebkegâ DeOÙeejesefhele nw~ Skeâ Mebkegâ 

keâer GBâÛeeF& 2 mesceer nw Deewj DeeOeej keâe JÙeeme 4 mesceer nw~ Fme efKeueewves keâe DeeÙeleve %eele keâerefpeS~ 4

nue : efÛe$e keâer YeeBefle Deæ&ieesues hej meceeve heefjÛÚso #es$eHeâue kesâ DeeOeej Jeeuee Mebkegâ DeOÙeejesefhele keâj Skeâ "esme efKeueewvee
yeveeÙee ieÙee nw~

efoÙee nw,  Mebkegâ keâer GBâÛeeF& ( )h = 2 mesceer,
leLee        Mebkegâ kesâ DeeOeej keâe JÙeeme = 4 mesceer

\   Mebkegâ kesâ DeeOeej keâer ef$epÙee ( )r = =
4

2
2 mesceer

∵ Mebkegâ keâe DeeOeej Deæ&ieesues hej DeOÙeejesefhele nw
\         Deæ&ieesues keâer ef$epÙee ( )r = Mebkegâ kesâ DeeOeej keâer ef$epÙee = 2 mesceer

Deye,  "esme efKeueewves keâe DeeÙeleve = Mebkegâ keâe DeeÙeleve + Deæ&ieesues keâe DeeÙeleve

        = +
1

3

2

3
2 3p pr h r

        = +
p

3
22r h r( )

       =
´

´ ´ ´ + ´
22

7 3
2 2 2 2 2( )

       = ´ + = ´ = =
88

21
2 4

88

21
6

528

21
2514( ) .  mesceer 3

Dele: efKeueewves keâe DeeÙeleve = 2514.  mesceer 3 Gòej
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(Ie) mecegõ-leue mes 75 ceeršj GBâÛeer ueeFš neGme kesâ efMeKej mes osKeves hej oes mecegõer penepeeW kesâ DeJeveceve keâesCe 30° Deewj 

45° nQ~ Ùeefo ueeFš neGme kesâ Skeâ ner Deesj Skeâ penepe otmejs penepe kesâ "erkeâ heerÚs nes, lees oes penepeeW kesâ yeerÛe keâer otjer %eele

keâerefpeS~ 4

nue : ceevee 75 ceeršj TBÛes Skeâ ØekeâeMe mlecYe PQ kesâ efMeKej P mes, A Deewj B

penepeeW kesâ DeJeveceve keâesCe ›eâceMe: 30° Deewj 45° nQ~

\ Ð = ° = ÐSPA PAQ30  

leLee  Ð = ° = ÐSPB PBQ45 (Skeâevlej keâesCe)

ceevee penepeeW kesâ yeerÛe keâer otjer AB x=  ceeršj

mecekeâesCe D PQB ceW,

        tan 45° =
PQ

BQ
 =

uecye
DeeOeej

       Þ      1
75

=
BQ

       Þ       BQ = 75 

hegve: mecekeâesCe D PQA ceW,

           tan 30° =
PQ

AQ
 =

+

PQ

AB BQ
      Þ     

1

3

75

75
=

+x
      [ ]∵ AQ AB BQ= +

Þ   x + =75 75 3                  Þ       x = - = -75 3 75 75 3 1( ) 

Dele: penepeeW kesâ yeerÛe keâer otjer = -75 3 1( ) ceeršj~ Gòej

6. meYeer KeC[ keâerefpeS :

(keâ) efvecveefueefKele yebšve Skeâ ceesnuues kesâ yeÛÛeeW keâe owefvekeâ pesye-Yeòee oMee&lee nw~ ceeOÙe pesye-Yeòee ` 18 nw~

yeejcyeejlee f  keâe ceeve %eele keâerefpeS : 4

owefvekeâ pesye-Yeòee yeÛÛeeW keâer mebKÙee

11-13 7

13-15 6

15-17 9

17-19 13

19-21 f

21-23 5

23-25 4

nue : henues efoS ieS yeCšve mes Deewmele pesye KeÛe& efvekeâeuee peeSiee, leye ieCevee efkeâS ieS pesye KeÛe& Deewj ØeMve ceW efoS ieS
pesye KeÛe& ceW meceevelee mLeeefhele keâj f keâe ceeve %eele efkeâÙee pee mekeâlee nw~

68

(ueeFš neTme)

7
5

45°

45°

30°

30°

A x B Q

S P



ØelÙe#e efJeefOe Éeje ceeOÙe (owefvekeâ) pesye KeÛe& kesâ efueS ieCevee meejCeer

owefvekeâ pesye KeÛe&
(®heÙeeW ceW) Jeie&

yeÛÛeeW keâer mebKÙee
yeejcyeejlee f i

ceOÙe-efyevog
xi

f xi i´

11 – 13  7 12 7 12 84´ =  

13 – 15  6 14 6 14 84´ =  

15 – 17  9 16 9 16 144´ =

17 – 19 13 18 13 18 234´ =    

19 – 21 f 20 f f´ =20 20

21 – 23 5 22 5 22 110´ =  

23 – 25 4 24 4 24 96´ =    

å = +f fi 44 å =f xi i 752 + 20 f

leye, Deewmele pesye KeÛe& ( )x
f x

f

i i

i

=
å
å

=
+

+

752 20

44

f

f
  

hejvleg ØeMveevegmeej ceeOÙe pesye KeÛe& ` 18 nw~

\
752 20

44

+

+

f

f
= 18        Þ       18 44 752 20( )+ = +f f

      Þ      792 18 752 20+ = +f f

       Þ      2 792 752f = -( )

       Þ      2 40f =

    Þ        f = 20

Dele: ueghle yeejcyeejlee f = 20 Gòej
(Ke) (i) efJeceeDeeW 5.5 mesceer ́ 10 mesceer ́ 3 5.  mesceer Jeeuee Skeâ IeveeYe yeveeves kesâ efueS, 1.75 mesceer JÙeeme Deewj 

2 efceceer ceesšeF& Jeeues efkeâleves ÛeeBoer kesâ efmekeäkeâeW keâes efheIeueevee heÌ[siee?
nue : ceevee ÛeeBoer kesâ n efmekeäkesâ efheIeueeves heÌ[Wies~

     ØelÙeskeâ efmekeäkesâ keâer ef$epÙee r =
1 75

2

.
 mesceer =

175

200
 mesceer =

7

8
 mesceer 

Deewj         ØelÙeskeâ efmekeäkesâ keâer GBâÛeeF& h = 2 efceceer =
2

10
 mesceer =

1

5
 mesceer

\ ØelÙeskeâ efmekeäkesâ (yesueve) keâe DeeÙeleve = p r h2  

  = ´ ´ ´ =
22

7

7

8

7

8

1

5

77

160
 Ieve mesceer

\               n efmekeäkeâeW keâe DeeÙeleve =
77

160
n Ieve mesceer

   IeveeYe keâe DeeÙeleve = uecyeeF& ́  ÛeewÌ[eF& ́  GBâÛeeF&
           = ´ ´5 5 10 3 5. .  Ieve mesceer = 192 5.  Ieve mesceer

∵ ÛeeBoer keâe IeveeYe ÛeeBoer mes efmekeäkeâeW keâes efheIeueekeâj yeveeÙee ieÙee nw~
\         n efmekeäkeâeW keâe DeeÙeleve = IeveeYe keâe DeeÙeleve
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\                

77

160
192 5n = .

\         n =
´

=
192 5 160

77
400

.
 

Dele: ÛeeBoer kesâ efmekeäkeâeW keâer mebKÙee = 400 Gòej
(ii) Deeke=âefle ceW, ÚeÙeebefkeâle Yeeie keâe #es$eHeâue %eele keâerefpeS, Ùeefo ABCD Yegpee 14 mesceer keâe Skeâ Jeie& nw leLee 

APD Deewj BPC oes Deæ&Je=òe nQ~ 2 2 4+ =

nue : efoÙee nw,  Jeie& ABCD keâer Yegpee = 14 mesceer
\               Jeie& ABCD keâe #es$eheâue = Yegpee 2= ´14 14 Jeie& mesceer

       = 196 Jeie& mesceer
∵                      Deæ&Je=òeeW keâe JÙeeme = Jeie& ABCD keâer Yegpee
\                  2  ́ef$epÙee = 14     Þ     ef$epÙee ( )r = 7 mesceer

\          oesveeW Deæ&Je=òeeW keâe kegâue #es$eheâue = ´2
1

2
2p r

               = = ´ ´p r 2 22

7
7 7 = 154 Jeie& mesceer

efÛe$e mes mhe<š nw efkeâ  ÚeÙeebefkeâle Yeeie keâe #es$eheâue = Jeie& ABCD keâe #es$eheâue - oesveeW Deæ&Je=òeeW keâe #es$eheâue
      = 196 Jeie& mesceer - 154 Jeie& mesceer = 42 Jeie& mesceer

Dele: ÚeÙeebefkeâle Yeeie keâe #es$eheâue = 42 Jeie& mesceer~ Gòej
(ie) efmeæ keâerefpeS efkeâ :

(cosec secq q q q
q q

- - =
+

sin ) ( cos )
tan cot

1

nue : L.H.S. = - -(cos sin ) (sec cos )ec q q q q

  = -
æ

è
çç

ö

ø
÷÷ -
æ

è
çç

ö

ø
÷÷cosec

cosec
sec

sec
q

q
q

q

1 1
∵ sin cos

sec
q

q
q

q
= =

é

ëê
ù

ûú
1 1

cosec
,  

  =
-

´
-cosec

cosec

sec

sec

2 21 1q

q

q

q

  = ´
cot tan2 2q

q

q

qcosec sec
 [ cot∵ cosec2 21q q- =  leLee sec2 21q q- = tan ]

  =
´

(cot . tan )

sin cos

A A

A A

2

1 1
 =

´
æ

è
çç

ö

ø
÷÷

1

1

2

tan
tan

sin cos

A
A

A A

∵ cot
tan

A
A

=
é

ë
ê

ù

û
ú

1

  =
+

( )

sin cos

sin cos

1 2

2 2A A

A A

[ sin cos ]∵ 1 2 2= +A A

  =

+

1
2 2sin

sin cos

cos

sin cos

q

q q

q

q q
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  =
+

1

sin

cos

cos

sin

A

A

A

A

∵ tan
sin

cos
cot

cos

sin
A

A

A
A

A

A
= =

é

ë
ê

ù

û
úleLee  

  =
+

1

tan cotA A
 = L.H.S.

Dele: ( sin ) ( cos )
tan cot

cosec secA A A A
A A

- - =
+

1
Proved.

(Ie) efmeæ keâerefpeS efkeâ yee¢e efyevog mes Skeâ Je=òe hej KeeRÛeer ieF& mheMe&-jsKeeDeeW keâer uecyeeFÙeeB yejeyej nesleer nQ~ 4

nue : efoÙee nw : Skeâ Je=òe keâe kesâvõ O nw leLee kesâvõ mes OP otjer hej

Skeâ efyevog P nw~ efyevog P mes Je=òe hej oes mheMe& jsKeeSB PA Deewj PB KeeRÛeer

ieF& nQ~

efmeæ keâjvee nw : PA PB=

jÛevee : jsKeeKeC[ OA leLee OB KeeRefÛeS~

Gheheefòe : ∵ OA leLee OB efoS ieS Je=òe keâer ef$epÙeeSB leLee PA leLee 

PB mheMe& jsKeeSB nQ,

\ OA PA^  leLee OB PB^

∵ D OAP leLee D OBP mecekeâesCeerÙe nQ,

\ mecekeâesCe D OAP leLee D OBP ceW,

      OA OB= (∵ Skeâ ner Je=òe keâer ef$epÙeeSB nQb)

          OP OP= (oesveeW ef$eYegpeeW keâer GYeÙeefve<" Yegpee nwb)

\ R.H.S. efveÙece mes,

           D DOAP OBP@

\           PA = PB            (C.P.C.T.) Proved.

Jewkeâefuhekeâ efJeefOe : 

mecekeâesCe D OAP ceW,

                OP OA AP2 2 2= +  (heeFLeeieesjme ØecesÙe mes)

Þ     AP OP OA2 2 2= -

Þ              AP OP OB2 2 2= -  [ ∵ OA OB=  (ef$epÙeeSB) ]

Þ              AP OB BP OB2 2 2 2= + -( )

[ ∵ mecekeâesCe D OBP ceW, heeFLeeieesjme ØecesÙe mes, OP OB BP2 2 2= + ]

Þ               AP OB BP OB2 2 2 2= + -

Þ                  AP BP2 2=

Þ                AP BP=  Proved.
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7. meYeer KeC[ keâerefpeS :

(keâ) 3 6 2 10 54 3 2x x x x+ - - -  kesâ meYeer DevÙe MetvÙekeâ %eele keâerefpeS, Ùeefo Fmekesâ oes MetvÙekeâ -
5

3
 Deewj 

5

3
 nQ~ 6

nue : ∵ yengheo 3 6 2 10 54 3 2x x x x+ - - -  kesâ oes MetvÙekeâ 
5

3
 Je -

5

3
 nQ Deewj ceevee Mes<e oes MetvÙekeâ a Je 

b nQ~

leye, ( ) ( )x x x- - -
æ

è
ç
ç

ö

ø
÷
÷a b

5

3
 x - -

æ

è
ç
ç

ö

ø
÷
÷

é

ë
ê

ù

û
ú

5

3
 = + - - -3 6 2 10 54 3 2x x x x

\     ( ) ( )x x x x- - -
é

ë
ê

ù

û
ú +
é

ë
ê

ù

û
úa b

5

3

5

3
  = + - - -3 6 2 10 54 3 2x x x x

\                   ( ) ( )x x x- - -
æ

è
ç

ö

ø
÷a b 2 5

3
 = + - - -3 6 2 10 54 3 2x x x x

\                              ( ) ( )x x- -a b  =
+ - - -

-

3 6 2 10 5

5

3

4 3 2

2

x x x x

x

\       ( ) ( )x x x x- - = + +a b 3 6 32

     = + +3 2 12[ ]x x  = +3 1 2( )x

\       ( ) ( ) ( ) ( )x x x x- - = + +a b 3 1 1  = - - - -3 1 1[ ( )] [ ( )]x x

\    a = - 1  leLee  b = - 1

Dele: Mes<e MetvÙekeâ = - -1 1, Gòej
DeLeJee  oes JeieeX kesâ #es$eHeâueeW keâe Ùeesie 117 ceer 2 nw~ Ùeefo Gvekesâ heefjceeheeW keâe Devlej 12 ceeršj nes, lees oesveeW JeieeX keâer YegpeeSB
%eele keâerefpeS~ 6

nue : ceevee Skeâ Jeie& keâer Yegpee x ceeršj nw~
leye,     Gme Jeie& keâer heefjceehe = 4x ceeršj
∵ otmejs Jeie& keâer heefjceehe ceW 12 ceeršj keâe Devlej nw~
\    otmejs Jeie& keâer heefjceehe = +( )4 12x  ceeršj

leye,      otmejs Jeie& keâer Yegpee =
+æ

è
ç

ö

ø
÷

4 12

4

x
 ceeršj = +( )x 3  ceeršj

 henues Jeie& keâe #es$eHeâue = x2 ceeršj 2

leLee   otmejs Jeie& keâe #es$eHeâue = +( )x 3 2 ceeršj 2

= + +( )x x2 9 6  ceeršj 2

ØeMveevegmeej, oesveeW JeieeX kesâ #es$eHeâueeW keâe Ùeesie = 117 ceeršj 2

Þ          x x x2 2 9 6 117+ + + =

Þ  2 6 108 02x x+ - =

Þ     x x2 3 54 0+ - =
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Þ          x x x2 9 6 54 0+ - - =

Þ        x x x( ) ( )+ - + =9 6 9 0

Þ     ( ) ( )x x+ - =9 6 0

Þ   x + =9 0    Ùee     x - =6 0

Ùeefo x + =9 0 nes lees x = - 9 Ùee x - =6 0 nes lees x = 6

∵ Jeie& keâer Yegpee x $e+Ceelcekeâ veneR nes mekeâleer;
Dele: x keâe ceeve -9 mJeerkeâeÙe& veneR nw~
leye,        x = 6

\ Úesšs Jeie& keâer Yegpee = 6 ceeršj
leye yeÌ[s Jeie& keâer Yegpee = + = + =x 3 6 3 9 ceeršj

Dele: JeieeX keâer YegpeeSB ›eâceMe: 6 ceeršj Je 9 ceeršj nQ~ Gòej
(Ke) Skeâ ef$eYegpe ABC yeveeFS efpemeceW BC = 6 mesceer, AB = 5 mesceer Deewj Ð = °ABC 60  neW~ efHeâj Skeâ ef$eYegpe 

keâer jÛevee keâerefpeS, efpemekeâer YegpeeSB D ABC keâer mebiele YegpeeDeeW keâe 
3

4
 iegveer neW~

nue : efoÙee nw : Skeâ ef$eYegpe ABC efpemekeâer Yegpee AB= 5 mesceer, BC = 6 mesceer Deewj Ð = °ABC 60  nw~

jÛevee keâjveer nw : Skeâ DevÙe ef$eYegpe keâer efpemekeâer YegpeeSB D ABC keâer mebiele YegpeeDeeW keâer 
3

4
 iegveer neW~

jÛevee kesâ heo :

(1) jsKeeKeC[ BC = 6 mesceer KeeRÛee~

(2) BC kesâ efyevog B hej BC mes 60° keâe keâesCe yeveeleer ngF& jsKee BY  KeeRÛeer~

(3) BY  ceW mes AB= 5 mesceer keâešer Deewj jsKeeKeC[ AC keâes KeeRÛekeâj ef$eYegpe ABC Øeehle efkeâÙee~

(4) BC kesâ otmejer Deesj efyevog B mes BC hej vÙetvekeâesCe yeveeleer ngF& jsKee BX KeeRÛeer~

(5) efkeâjCe BX hej ( )4 3>  efyevogDeeW B B B1 2 3, ,  leLee B4 keâes Fme Øekeâej mes Debefkeâle keâjles nQ efkeâ 

BB B B B B B B1 1 2 2 3 3 4= = =  neW~
(6) B C4  KeeRÛeer Deewj B3 mes B C4  kesâ meceevlej Skeâ jsKee KeeRÛeer pees 

BC mes C¢ hej efceueleer nw~
(7) C¢ mes AC kesâ meceevlej jsKee C A¢ ¢ KeeRÛeer pees AB mes A¢ hej

efceueleer nw~

D A BC¢ ¢DeYeer<š ef$eYegpe nw~

∵ B C B C3 4¢|| (jÛevee mes)

\  

BC

C C

¢

¢
=

3

1

Deye,  

BC

BC

BC C C

BC

C C

BC¢
=

¢+ ¢

¢
= +

¢

¢
1

    = + =1
1

3

4

3

\  
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