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  g‡Wj †U÷- 01  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, (x) = 
3x – 5

4x – 3
  

 GLb, (x) = x n‡j,  3x – 5

4x – 3
  = x 

 ev, 4x2 – 3x = 3x – 5 

 ev, 4x2 – 3x – 3x + 5 = 0 

 ev, 4x2 – 6x + 5 = 0 hv GKwU ax2 + bx + c = 0 

 AvKv‡ii wØNvZ mgxKiY| 
 mgxKiYwUi wbðvqK = b2 – 4ac = (– 6)2 – 4. 4. 5 

  = 36 – 80 = – 44 

  wb‡Y©q mgxKiYwUi wbðvqK – 44. 

i †`Iqv Av‡Q, (x) = 
3x – 5

4x – 3
  

 GLv‡b, (x) = 
3x – 5

4x – 3
   

 

R n‡e hw` Ges †Kej hw` 4x – 3  0 

 ev, 4x  3 

 ev, x  
3

4
  nq| 

  †Wvg, (x) = 
 

R – { }
3

4
  

 awi, a, b  †Wvg (x) 

 GLb, (a) = 
3a – 5

4a – 3
  

 Ges (b) = 
3b – 5

4b – 3
  

 (x) GK-GK dvskb n‡e hw` Ges †Kej hw` a, b  †Wvg 

(x) Gi Rb¨ (a) = (b) n‡j a = b nq| 

 (a) = (b) n‡j, 3a – 5

4a – 3
  = 

3b – 5

4b – 3
  

 ev, 12ab – 9a – 20b + 15 = 12ab – 20a – 9b + 15 

 ev, – 9a – 20b = – 20a – 9b 

 ev, – 9a + 20a = – 9b + 20b 

 ev, 11a = 11b   a = b 

  (x) GKwU GK-GK dvskb| 

j †`Iqv Av‡Q, (x) = 
3x – 5

4x – 3
  

 awi, y = (x) = 
3x – 5

4x – 3
  

 Zvn‡j, (x) = y 

 ev, –1 {(x)} = –1(y) 

 ev, x = –1(y) 

 Avevi, y = 
3x – 5

4x – 3
  

 ev, 4xy – 3y = 3x – 5 

 ev, 4xy – 3x = 3y – 5 

 ev, x(4y – 3) = 3y – 5 

 ev, x = 
3y – 5

4y – 3
  

 ev, –1(y) = 
3y – 5

4y – 3
  [ x = –1(y)] 

  –1(x) = 
3x – 5

4x – 3
  

  –1 (1) = 
3.1 – 5

4.1 – 3
  = 

– 2

1
  = – 2 

 GLb, –1(x) = x–1 (1) n‡j, 3x – 5

4x – 3
  = x. (– 2) 

 ev, 3x – 5

4x – 3
  = – 2x 

 ev, 3x – 5 = – 8x2 + 6x 

 ev, 8x2 – 6x + 3x – 5 = 0 

 ev, 8x2 – 3x – 5 = 0 

 ev, 8x2 – 8x + 5x – 5 = 0 

 ev, 8x(x – 1) + 5(x – 1) = 0 

 ev, (x – 1) (8x + 5) = 0 

 nq, x – 1 = 0 

  x = 1 

A_ev, 8x + 5 = 0 

ev, 8x = – 5  x = – 
5

8
  

  wb‡Y©q gvb : x = – 
5

8
 , 1. 

2bs cÖ‡kœi mgvavb
 

h g‡b Kwi, f(x) = 15x3 + bx2  x  8 

 (3x + 2), f(x) eûc`xi GKwU Drcv`K n‡e hw` f( ) 
2

3
 = 0 nq| 

 GLb, f( ) 
2

3
 = 0 

 ev, 15( ) 
2

3

3

 + b( ) 
2

3

2

  ( ) 
2

3
  8 = 0 

 ev, 15  



 8

27
 + 

4b

9
 + 

2

3
  8 = 0 

 ev, 
 40

9
 + 

4b

9
 + 

2

3
  8 = 0 

 ev, 
 40 + 4b + 6  72

9
 = 0 ev, 4b  106 = 0   

 ev, 4b = 106 ev, b = 
106

4
 

  b = 
53

2
 (Ans.) 
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i †`Iqv Av‡Q, F(x, y, z) = 
1

8x3 + 
1

27y3 + 
1

64z3 

 cÖkœg‡Z, F(x, y, z) = 
3

24xyz
 

 ev, 
1

8x3 + 
1

27y3 + 
1

64z3 = 
3

24xyz
 

 ev, ( )
1

2x
3 + ( )

1

3y
3 + ( )

1

4z
3  3.

1

2x
.

1

3y
.
1

4z
 = 0 

 ev, 
1

2( )
1

2x
 + 

1

3y
 + 

1

4z 





( )

1

2x
  

1

3y

2

 + ( )
1

3y
  

1

4z

2

 + ( )
1

4z
  

1

2x

2

 = 0 

 nq, 
1

2x
 + 

1

3y
 + 

1

4z
 = 0 

 ev, 
6yz + 4zx + 3xy

12xyz
 = 0 

  6yz + 4zx + 3xy = 0 

 A_ev, 






( )

1

2x
  

1

3y

2

 + ( )
1

3y
  

1

4z

2

 + ( )
1

4z
  

1

2x

2

 = 0 

 Avgiv Rvwb, GKvwaK ivwki e‡M©i mgwó k”b¨ n‡j Zviv 
cÖ‡Z¨‡KB c„_K c„_Kfv‡e k”b¨ n‡e| 

A_©vr, 
1

2x
  

1

3y
 = 0 

ev, 
1

2x
 = 

1

3y
 

 2x = 3y ... ... (i) 

Ges 
1

3y
  

1

4z
 = 0 

ev, 
1

3y
 = 

1

4z
 

 3y = 4z ... ... (ii) 

 (i) I (ii) bs n‡Z cvB, 2x = 3y = 4z 

 myZivs, 6yz + 4zx + 3xy = 0 A_ev, 2x = 3y = 4z (cÖgvwYZ) 

j †`Iqv Av‡Q, Q(x) = x3  64x 

  
3x3

Q(x)
 = 

3x3

x3  64x
  

  = 
3x3

x(x2  64)
  = 

3x2

x2  64
 

  = 
3(x2  64) + 192

x2  64
 = 3 + 

192

x2  64
 

  = 3 + 
192

(x + 8)(x  8)
 ... ... (i) 

 awi, 
192

(x + 8)(x  8)
  

A

x + 8
 + 

B

x  8
 ... ... (ii) 

 (ii) bs G ch©vqµ‡g Gi Dfqc¶‡K (x + 8)(x  8) Øviv MyY 
K‡i cvB, 192  A(x  8) + B(x + 8) ... ... (iii) 

 (iii) bs G ch©vqµ‡g x = 8 Ges x =  8 ewm‡q cvB, 
 B = 12, A =  12 

  
192

(x + 8)(x  8)
   

12

x + 8
 + 

12

x  8
 

 (i) bs n‡Z cvB, 
3x3

Q(x)
 = 

3x3

x2  64
  3  

12

x + 8
 + 

12

x  8
; hv 

wb‡Y©q AvswkK fMœvsk| (Ans.) 

3bs cÖ‡kœi mgvavb 

h GLv‡b, aa a
 = (a a)a 

 ev, (aa)
a
 = ( )a . a

1

2

a

 

 ev, (aa)
a
 = ( )a

1 + 
1

2

a

 

 ev, (aa)
a
 = ( )a

3

2

a

 

 ev, (aa)
a
 = (aa)

3

2   ev, a = 
3

2
 

 ev, ( a)2 = ( )
3

2

2

  a = 
9

4
 

  wb‡Y©q gvb 
9

4
. (Ans.) 

i †`Iqv Av‡Q, M = 
1

ay + a–z + 1
 + 

1

az + a–x + 1
 + 

1

ax + a–y + 1
 

  = 
1

ay + 
1

az + 1

 + 
1

az + a–x + 1
 + 

1

ax + 
1

ay + 1

 

  = 
1

ay.az + 1 + az

az

 + 
1

az + a–x + 1
 + 

1

ax. ay + 1 + ay

ay

 

  = 
az

ay+z + az + 1
 + 

1

az + a–x + 1
 + 

ay

ax+y + ay + 1
  

  = 
az

1 + az + ay+z + 
1

1 + az + ay+z + 
ay

a–z + ay +1
  

   [ x + y + z = 0] 

  = 
az

1 + az + ay+z + 
1

1 + az + ay+z + 
ay

1

az + ay + 1

 

  = 
az

1+ az + ay+z + 
1

1 + az + ay+z + 
ay.az

1 + ay.az + az  

  = 
az

1 + az + ay+z + 
1

1 + az + ay+z + 
ay+z

1 + az + ay+z  

  = 
az + 1 + ay+z

1 + az + ay+z  

  = 
1 + az + ay+z

1 + az + ay+z  

  = 1 = Wvbc¶ 
  M = 1. (†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, A = 4x  3.2x + 2 
 ev, 4x  3.2x + 2 =  32 [ A =  32] 

 ev, 4x  3. 2x . 22 + 32 = 0 

 ev, (22)x  12 . 2x + 32 = 0 

 ev, (2x)2  12 . 2x + 32 = 0 

 ev, p2  12p + 32 = 0 [awi, 2x = p] 

 ev, p2  8p  4p + 32 = 0 

 ev, p(p  8)  4(p  8) = 0 

 ev, (p  4) (p  8) = 0 

nq, p  4 = 0 

ev, p = 4 

ev, 2x = 22 [ p = 2x] 

 x = 2 

A_ev,  
p  8 = 0 

ev, p = 8 

ev, 2x = 23 [ p = 2x] 

 x = 3 

  wb‡Y©q x = 2, 3 (Ans.) 
4bs cÖ‡kœi mgvavb  

h †`Iqv Av‡Q, cwie„‡Ëi cwiwa = 24 †m.wg. 
 A_©vr, 2r = 24            [r = cwie„‡Ëi e¨vmva©] 

 ev, r = 
24

2
 = 

12


 

 Avgiv Rvwb, bewe› ỳ e„‡Ëi e¨vmva© wÎfz‡Ri cwie¨vmv‡a©i A‡a©K| 

  bewe›`y e„‡Ëi e¨vmva© = 
1

2
  

12


 †m.wg. 

  = 
6


 †m.wg. 

  bewe›`y e„‡Ëi †¶Îdj =   


6



2

 eM© †m.wg. 

  =   
36

2 eM© †m.wg. 

  = 
36


 eM© †m.wg. (Ans.) 
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i 

 
 g‡b Kwi, e„‡Ë Aš@wj©wLZ QPSR PZzfy‡R©i KY©Øq QS I PR 

ci¯“i‡K j¤̂fv‡e T we›`y‡Z †Q` K‡i| T n‡Z PS evûi Dci 

TM j¤^ Ges ewa©Z MT wecixZ QR evû‡K N we›`y‡Z †Q` 
K‡i | cÖgvY Ki‡Z n‡e †h, QN = RN. 

 cÖvgY : GKB Pvc SR Gi Dci `Êvqgvb e‡j SPR = SQR 

 A_©vr, SPT = TQN 

 Avevi, SPT = STM [Df‡q GKB PTM Gi c”iK †KvY e‡j] 
 myZivs TQN = NTQ 

 d‡j QNT wÎfy‡R QN = NT 

 Abyiƒcfv‡e †`Lv‡bv hvq, NRT = PST = PTM = RTN 

 d‡j, RNT wÎfy‡R RN = NT 

 myZivs QN = RN. (cÖgvwYZ) 

j   P 

Q R O 

T 

S 
M 

P 
 

GLv‡b, TSP-G STP = 90 Ges TM  SP| cÖgvY Ki‡Z 
n‡e †h, TM2 = PM.SM 

 cÖgvY : STP = 90 

  STM + MTP = 90 ... ... .... (i) 

 Avevi, TM  SP e‡j, 
  TMS = TMP = 90 

   STM-G, TMS + STM + TSM = 180 

[ wÎfy‡Ri wZb †Kv‡Yi mgwó 180] 
 ev, 90 +  STM + TSM = 180 [ TMS = 90] 

 ev, STM + TSM = 90 ... ... .... (ii) 

 (i) I (ii) bs n‡Z cvB, STM + MTP = STM + TSM 
  MTP = TSM 

  TSM I TPM-G 
  TMS = TMP, TSM = MTP 

 Aewkó STM = Aewkó TPM 

  TSM I TPM m „̀k 

  
ST

TP
  = 

TM

PM
  = 

SM

TM
  

 A_©vr, 
TM

PM
 = 

SM

TM
  

  TM2 = PM.SM (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, y = – x – 7 

 †iLvwUi Xvj, m = – 1 

 †iLvwU x A‡¶i abvÍK w`‡Ki mv‡_  †KvY Drcbœ Ki‡j Xvj, 
     m = tan 

 ev, –1  = tan 

 ev, tan = tan 135 

   = 135. (Ans.) 

i †`Iqv Av‡Q, y = x + 6 ...............(i) 

  y = – x + 6 .......... (ii) 

 (i) bs G ch©vqµ‡g y = 0 Ges x = 0 ewm‡q cvB, x = – 6 Ges y = 6 
 (i) bs †iLvwU x-A¶‡K ( 6, 0) Ges y-A¶‡K (0, 6) we›`y‡Z 

†Q` K‡i| 
 (ii) bs G y = 0 Ges x = 0 ewm‡q cvB, x = 6 Ges y = 6 
  (ii) bs †iLvwU x-A¶‡K (6, 0) Ges y-A¶‡K (0, 6) we›`y‡Z 

†Q` K‡i| 
 

X 

Y 

X 

Y 

O 

C(6, 0) B(–6, 0) 

A(0, 6) 

(ii) (i) 

 
 wPÎ n‡Z (i), (ii) I X-A¶ Øviv MwVZ wÎfzR ABC; hvi A, B, 

C we›`yi ¯’vbv¼ h_vµ‡g (0, 6), (– 6, 0), (6, 0) 

  ABC Gi †¶Îdj = 
1

2
 

0

6
   

– 6

   0
   

6

0
   

0

6
 eM© GKK 

  = 
1

2
 |36 + 36| eM© GKK 

  = 
1

2
  72 eM© GKK 

  = 36 eM© GKK|    (Ans.) 

j cÖ`Ë †iLvmg”n, y = x + 6 .................. (i) 
   y = – x + 6 ............... (ii) 
   y = – x – 6 ............... (iii) 
   y = x – 6 .................. (iv) 

 (i) bs †iLv X-A¶‡K (– 6, 0) we›`y‡Z Ges Y-A¶‡K (0, 6) 

we›`y‡Z †Q` K‡i| 
 (ii) bs †iLv X-A¶‡K (6, 0) we›`y‡Z Ges Y-A¶‡K (0, 6) 

we›`y‡Z †Q` K‡i| 
 (iii) bs †iLv X-A¶‡K (– 6, 0) we›`y‡Z Ges Y-A¶‡K (0, – 6) 

we›`y‡Z †Q` K‡i| 
 (iv) bs †iLv X-A¶‡K (6, 0) we› ỳ‡Z Ges Y-A¶‡K (0, – 6) 

we›`y‡Z †Q` K‡i| 
 GLb, cÖvß Z_¨vbyhvqx (i), (ii), (iii) I (iv) bs †iLv‡K MÖvd 

KvM‡R A¼b Kwi| 
 

X 

Y 

X 

Y 

O 

D
(6

, 
0

) 

C(0, –6) 

A(0, 6) 

(ii) (i) 

(iii) (iv) 

B
(–

6,
 0

) 

 

P 

Q S 

M 

N 

R 

T 
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 wPÎ n‡Z cvB, Drcbœ PZzfz©RwUi kxl©we›`yMy‡jv n‡jv A(0, 6), 

B( 6, 0), C(0,  6) Ges D(6, 0). 

 GLv‡b, PZzfz©RwUi KY©Øq AC I BD. 

 AC I BD mij‡iLv ỳBwU h_vµ‡g Y-A¶ I X-A¶| 
  Y-A‡¶i A_©vr, AC †iLvi mgxKiY : x = 0 

 Ges X-A‡¶i A_©vr, BD †iLvi mgxKiY : y = 0.   (Ans.) 

6bs cÖ‡kœi mgvavb
 

h 

 

 PQS n‡Z †f±i †hv‡Mi wÎfzRwewa Abymv‡i, 

 


PQ + 


QS = 


PS [wÎfzRwewa] 

 ev, 


PQ = 


PS  


QS 

  


PQ = 
1

2
 


PR  


QS ... ... (i) 

 Avevi, PRT n‡Z, 


PR + 


RT = 


PT [wÎfzRwewa] 

  


PR = 


PT  


RT ... ... (ii) 

 (i) I (ii) †_‡K cvB, 


PQ = 
1

2
 ( )



PT  


RT   


QS 

 ev, 


PQ = 
1

2( )
1

2
 


PQ  


RT   


QS 

 ev, 


PQ = 
1

4
 


PQ  
1

2
 


RT  


QS 

 ev, 4


PQ = 


PQ  2


RT  4 


QS [Dfqc¶‡K 4 Øviv MyY K‡i] 

 ev, 3


PQ =  2


RT  4


QS 

 ev, 


PQ =  
2

3
 


RT  
4

3
 


QS 

  


PQ =  
4

3
 


QS  
2

3
 


RT (Ans.) 

i wP‡Î, T, PQ Gi ga¨we›`y Ges QR || TS| QRST 
UªvwcwRqv‡gi TR Ges SQ KY©Ø‡qi ga¨we›`y h_vµ‡g U I 
V| U, V †hvM Kwi| cÖgvY Ki‡Z n‡e †h, UV || TS || QR 

Ges UV = 
1

2
 (QR  TS) 

 

 cÖgvY : g‡b Kwi, †Kv‡bv †f±i g”jwe›`yi mv‡c‡¶ Q, R, T, S 
Gi Ae¯’vb †f±i h_vµ‡g Q, R, T, S 

 U we›`yi Ae¯’vb †f±i = 
1

2
 (T + R) [ U, TR Gi ga¨we›` y] 

 Ges V we› ỳi Ae¯’vb †f±i = 
1

2
 (S + Q) [ V, SQ Gi ga¨we›`y] 

  


UV = 
1

2
 (S + Q)  

1

2
 (T + R) = 

1

2
 (S + Q  T  R) 

  = 
1

2
 {(S  T)  (R  Q)} = 

1

2
 ( )



TS  


QR  

 QR || TS nIqvq ( )


TS  


QR  †f±iwUI 


QR I 


TS †f±‡ii 

mgvš@ivj n‡e| Zvn‡j 


UV †f±iwUI 


QR I 


TS †f±iØ‡qi 
mgvš@ivj n‡e| 

 KviY, 


UV = 
1

2
 ( )



TS  


QR  

 ev, | |


UV  = 
1

2
 | |


TS  


QR  

  UV = 
1

2
 (TS  QR) 

 ev, UV =  
1

2
 (TS  QR) = 

1

2
 (QR  TS) 

  UV || TS || QR Ges UV = 
1

2
 (QR  TS) (cÖgvwYZ) 

j PQD-G wÎfzR m”Î cÖ‡qvM K‡i cvB, 


PD = 


PQ + 


QD 

  


PD = 


PQ + 
1

2
 


QR ... ... (i) [D, QR Gi ga¨we› ỳ e‡j 


QD = 
1

2
 


QR] 

 

 PRT-G 


PT = 


PR + 


RT 

 ev, 


RT = 


PT  


PR 

  


RT = 
1

2
 


PQ  


PR ... ... (ii)  

[T, PQ Gi ga¨we› ỳ e‡j 


PT = 
1

2
 


PQ] 

 Ges PQS-G 


PS = 


PQ + 


QS 

 ev, 


QS = 


PS  


PQ 

  


QS = 
1

2
 


PR  


PQ ... ... (iii)  

[S, PR Gi ga¨we› ỳ e‡j 


PS = 
1

2
 


PR] 

 GLb, (i), (ii) I (iii) bs mgxKiY †hvM K‡i cvB, 

 


PD + 


RT + 


QS = 


PQ + 
1

2
 


QR + 
1

2
 


PQ  


PR + 
1

2
 


PR  


PQ 

 ev, 


PD + 


QS + 


RT = 
1

2
 


PQ + 
1

2
 


QR  
1

2
 


PR 

  = 
1

2
 ( )



PQ + 


QR   
1

2
 


PR 

  = 
1

2
 


PR  
1

2
 


PR = 0 

  


PD + 


QS + 


RT = 0 (cÖgvwYZ) 

7bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, sinA + sin2A = 1 
 ev, sinA = 1 – sin2A 

 ev, sinA = cos2A 

 ev, sin2A = cos4A  [eM© K‡i] 
 ev, 1 – cos2A = cos4A 

  cos2A + cos4A = 1 (†`Lv‡bv n‡jv) 

P 

T S 

Q R 
D 

P 

T S 

Q R 

P 

T S 

Q R 

U V 
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i †`Iqv Av‡Q, 
     a cos2x + b sin2x = c 

 ev, a(1 – sin2x) + b sin2x = c 

 ev, a – a sin2x + b sin2x = c 

 ev, (b – a) sin2x = c – a 

 ev, sin2x = 
c – a

b – a
 ........................... (i) 

 Avevi, 
     a cos2x + b sin2x = c 

 ev, a cos2x + b (1 – cos2x) = c 

 ev, a cos2x + b – b cos2x = c  

 ev, (a – b) cos2x = c – b 

 ev, cos2x = 
c – b

a – b
 

 ev, cos2x = 
b – c

b – a
 ....................... (ii) 

 (i)  (ii) K‡i cvB, 

     
sin2x

cos2x
 = 

c – a

b – a
  

b – a

b – c
 

 ev, tan2x = 
c – a

b – a
 

  tanx =  
c – a

b – c
 .    (cÖgvwYZ) 

j †`Iqv Av‡Q, sin = 
5

13
 

  ev, sin2 = ( )
5

13

2

 

  ev, 1 – cos2 = 
25

169
 

  ev, cos2 = 1 – 
25

169
 

  ev, cos2 = 
144

169
 

  ev, cos =  
144

169
 

  ev, cos =  
12

13
 

   cos = – 
12

13
   [ cos FYvÍK] 

 evgc¶ = 
tan + sec (– )

cot + cosec (– )
 

  = 
tan + sec

cot – cosec
 

  = 

sin

cos
 + 

1

cos

cos

sin
 – 

1

sin

 

  = 

5

13

– 12

13

 + 
1

– 
12

13

– 12

13

 
5

13

 –
1

5

13

  

  = 

– 
5

12
 – 

13

12

– 
12

5
 – 

13

5

  = 

– 18

12

– 25

5

 

  = 
– 18

12
  

5

– 25
   

  = 
3

10
 = Wvbc¶ 

  evgc¶ = Wvbc¶ (†`Lv‡bv n‡jv) 

8bs cÖ‡kœi mgvavb 

h GKwU wbi‡c¶ Q°v wb‡¶‡ci bgybv‡¶Î,  
 S = {1, 2, 3, 4, 5, 6} 

 †gvU bgybv we›`yi msL¨v = 6wU| 
 Q°v wb‡¶‡c †gŠwjK msL¨v = 3wU| h_v : 2, 3, 5. 

  Q°v wb‡¶‡c †gŠwjK msL¨v Avmvi m¤¢vebv = 
3

6
 = 

1

2
 

  wb‡Y©q m¤¢vebv 
1

2
 (Ans.) 

i †`Iqv Av‡Q, GKwU Szwo‡Z 10wU bxj, 12wU meyR I 8wU njy` 
ej Av‡Q| 

 GLv‡b, †gvU ej msL¨v = 10 + 12 + 8 = 30wU 

   ejwU meyR nIqvi m¤¢vebv = 
12

30
 = 

5

2
 .    (Ans.) 

 ejwU njy` bv nIqvi m¤¢vebv = 1 – (njy` nIqvi m¤¢vebv) 

   = 1 – 
8

30
 = 

22

30
 = 

11

15
 .  (Ans.) 

j wb‡æ DÏxc‡Ki Av‡jv‡K Probability tree A¼b Kiv n‡jv : 
 

ivRkvnx 

†Uª‡b = 
5

8
 

XvKv 

XvKv 
†Uª‡b bq = 

3

8
 

KzwgjÐv 

KzwgjÐv 

KzwgjÐv 

KzwgjÐv 

ev‡m = 
2

5
 

ev‡m bq = 
3

5
 

ev‡m = 
2

5
 

ev‡m bq = 
3

5
 

 
  †jvKwUi XvKvq †Uª‡b wKš‘ KzwgjÐvq ev‡m bv hvIqvi 

m¤¢vebv = 
5

8
  

3

5
 = 

3

8
  (Ans.) 
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  g‡Wj †U÷- 02  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h awi, (m) = 5m3 – 11m2 – 3m + 4 

 fvM‡kl Dccv`¨ Abymv‡i (m) †K (m + 2) Øviv fvM Ki‡j 
fvM‡kl n‡e (– 2). 

  (– 2) = 5(– 2)3 – 11 (– 2)2 – 3(– 2) + 4 
  = – 40 – 44 + 6 + 4 
  = – 84 + 10 = – 74 

  wb‡Y©q fvM‡kl – 74 (Ans.) 

i †`Iqv Av‡Q, A = p4 (q – r) + q4(r – p) + r4 + (p – q) 
 = p4(q – r) + q4r – pq4 + pr4 – qr4 
 = p4(q – r) + qr(q3 – r3) – p(q4 – r4) 
 = (q – r) {p4 + qr(q2 + qr + r2) – p(q + r) (q2 + r2)} 
 = (q – r) {p4 + qr(q2 + qr + r2) – p(q3 + qr2 + q2r + r3)} 
 = (q – r) {p4 + q3r + q2r2 + qr3 – pq3 – pqr2 – pq2r – pr3} 
 =  (q – r) {p(p3 – q3) – r3(p – q) – q2r(p – q) – qr2(p – q)} 
 = (q – r) (p – q) {p(p2 + pq + q2) – r3 – q2r – qr2} 
 = (q – r) (p – q) (p3 + p2q + pq2 – r3 – q2r – qr2) 
 = (q – r) (p – q) {– q2 (r – p) –q(r2 – p2) – (r3 – p3)} 
 = (q – r) (p – q) (r – p) {– q2 – q(r +p) – (r2 + rp + p2)} 
 = (q – r) (p – q) (r – p) {– q2 – qr – pq – r2 – rp – p2} 
 = – (p – q) (q – r) (r – p) (p2 + q2 + r2 + pq + qr + rp) 

  wb‡Y©q Drcv`K = – (p – q) (q – r) (r – p)    

  (p2 + q2 + r2 + pq + qr + rp) (Ans.) 

j †`Iqv Av‡Q, B = x3 + x2 – 5x + 3 

  = x3 + 3x2
 – 2x2 – 6x + x + 3 

  = x2 (x + 3) – 2x (x + 3) + 1 (x + 3) 
  = (x + 3) (x2 – 2x + 1) 
  = (x + 3) (x – 1)2 

  
x

B
 = 

x

(x + 3) (x – 1)2 

 awi, 
x

(x + 3) (x – 1)2  
A

x + 3
 + 

B

(x – 1)
 + 

C

(x – 1)2 ........... (i) 

 (i) bs Gi Dfqc¶‡K (x + 3) (x – 1)2 Øviv MyY K‡i cvB, 
 x  A(x – 1)2 + B(x + 3) (x – 1) + C(x + 3) .................. (ii) 

 (ii) bs Gi Dfqc‡¶ x = – 3 ewm‡q cvB, – 3 = 16A + B.0 + C.0 

 ev, 16A = – 3   A = – 
3

16
 

 (ii) bs Gi Dfqc‡¶ x = 1 ewm‡q cvB, 1 = A.0 + B.0 + 4C 

 ev, 4C = 1     C = 
1

4
 

 Avevi, (ii) bs n‡Z, 
 x = A(x2 – 2x + 1) + B(x2 + 2x  3) + C(x + 3) 

 ev, x = (A + B)x2 + (– 2A + 2B + C) x + A – 3B + 3C 

 Dfqc‡¶ x2 Gi mnM mgxK…Z K‡i cvB, A + B = 0 

 ev, – 
3

16
 + B = 0    B = 

3

16
 

 A, B, C Gi gvb (i) bs ewm‡q cvB, 

 
x

(x + 3) (x – 1)2  

– 
3

16

x + 3
 + 

3

16

x – 1
 + 

1

4

(x – 1)2 

  
x

B
 = – 

3

16(x + 3)
 + 

3

16(x – 1)
 + 

1

4(x – 1)2 . (Ans.) 

2bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, y2 + 4y  3 = 0 

 mgxKiYwU‡K ay2 + by + c = 0 Gi mv‡_ Zzjbv K‡i cvB, 
 a = 1, b = 4 Ges c =  3 

  y = 
 b  b2  4ac

2a
  

  = 
 4  (4)2  4.1( 3)

2.1
 

  = 
 4  16 + 12

2
 = 
 4  28

2
 

  = 
 4  4  7

2
 = 
 4  2 7

2
 

  = 
2( 2  7)

2
 =  2  7 

  wb‡Y©q mgvavb, y =  2  7 (Ans.) 

i †`Iqv Av‡Q, 
 Abš@ My‡YvËi avivwU 
 (3x + 1)1 + (3x + 1)2 + (3x + 1)3 + ... ... 

 = 
1

3x + 1
 + 

1

(3x + 1)2 + 
1

(3x + 1)3 + ... ... ... 

 x = 
2

3
 n‡j, avivwU 

1

3.
2

3
 + 1

 + 
1

( )3.
2

3
 + 1

2 + 
1

( )3.
2

3
 + 1

3 + ... ... ... 

  = 
1

3
 + 

1

32 + 
1

33 + ... ... ... 

 hvi cÖ_g c`, a = 
1

3
 

 Ges mvaviY AbycvZ, r = 

1

32

1

3

 = 
1

32  3 = 
1

3
 < 1 

 Avgiv Rvwb, 

 My‡YvËi avivi cÖ_g n c‡`i mgwó, Sn = 
a(1  rn)

1  r
, [ r < 1] 

  avivwUi cÖ_g 7 c‡`i mgwó, S7 = 
a(1  r7)

1  r
 

  = 

1

3







1  ( )
1

3

7

1  
1

3

 

  = 

1

3( )1  
1

37

2

3

 

  = 
1

3
  

3

2
 



37  1

37  

  = 
37  1

2  37 (Ans.) 
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j †`Iqv Av‡Q, 

 cÖ`Ë aviv : (3x + 1)1 + (3x + 1)2 + (3x + 1) 3 + ... ... ... 

  = 
1

3x + 1
 + 

1

(3x + 1)2 + 
1

(3x + 1)3 + ... ... ... 

 cÖ`Ë avivwUi cÖ_g c`, a = 
1

3x + 1
 

 Ges mvaviY AbycvZ, r = 
1

(3x + 1)2  
1

3x + 1
 = 

1

3x + 1
 

 cÖ`Ë avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq| 

  | |
1

3x + 1
 < 1 A_©vr,  1 < 

1

3x + 1
 < 1 

 nq, 
1

3x + 1
 >  1 

 ev, 3x + 1 <  1 

 ev, 3x <  1  1 

 ev, 3x <  2 

  x <  
2

3
 

 Avevi, 
1

3x + 1
 < 1 

 ev, 3x + 1 > 1 

 ev, 3x + 1  1 > 1  1 

 ev, 3x > 0 

  x > 0 

  wb‡Y©q kZ© : x <  
2

3
 A_ev x > 0 (Ans.) 

 avivwUi AmxgZK mgwó, S = 
a

1  r
 

  = 

1

3x + 1

1  
1

3x + 1

 

  = 

1

3x + 1

3x + 1  1

3x + 1

 

  = 

1

3x + 1

 
3x

3x + 1

 

  = 
1

3x + 1
  

3x + 1

3x
 

  = 
1

3x
 (Ans.) 

3bs cÖ‡kœi mgvavb 

h a = 1 n‡j, ( )a – 
x

3

7

 = ( )1 – 
x

3

7

  

 = 1 + ( )7

1
 ( )– 

x

3

1

 + ( )7

2
 ( )– 

x

3

2

 + …………. 

 = 1 – 
7

1
 . 

x

3
 + 

7.6

1.2
 . 

x2

9
 –  

 = 1 – 
7

3
 x + 

7

3
 x2 –  (Ans.) 

i cÖ`Ë wØc`x ivwk = ( )a – 
x

3

7
 

 ( )a – 
x

3

7
 =  a7 + ( )7

1
 a6 ( )– 

x

3
 + ( )7

2
  a5( )– 

x

3

2
 + ( )7

3
 

a4  ( )– 
x

3

3
 + ( )7

4
 a3( )– 

x

3

4
 + ( )7

5
a2 ( )– 

x

3

5
 

+ ( )7

6
a ( )– 

x

3

6
 + ( )– 

x

3

7
 

  = a7 – ( )7

1
 
a6x

3
+ ( )7

2
  

a5x2

32  – ( )7

3
 
a4x3

33  + ( )7

4
 

a3x4

34  – ( )7

5
  
a2x5

35   + ( )7

6
 
ax6

36 – 
x7

37 . 

 a3 Gi mnM = ( )7

4
 
x4

34 

 cÖkœvbymv‡i, ( )7

4
 
x4

34 = 560  

  ev, 
35

81
 x4 = 560  

  ev, x4 = 1296 

  x = 6 (Ans.) 

j ( )a – 
x

3

7

 = a7 + 7C1 a
7–1 ( )– 

x

3

1

 + 7C2 a
7–2 ( )– 

x

3

2

  

 + 7C3 a
73 ( )– 

x

3

3

 + 7C4 a
74 ( )– 

x

3

4

 + 7C5 a
7–5 ( )– 

x

3

5

 + ……. 

 = a7 – 
7

1
 . a6 . 

x

3
 + 

7.6

1.2
 . a5 . 

x2

9
 – 

7.6.5

1.2.3
 . a4 . 

x3

27
 + 

7.6.5.4

1.2.3.4
 . a3 . 

 
x4

81
 – 

7.6.5.4.3

1.2.3.4.5
 . a2 . 

x5

243
 + ……  

 = a7 – 
7

3
 a6x + 

7

3
a5x2 – 

35

27
 a4x3 + 

35

81
 a3x4 – 

7

81
 a2 x5 +…… 

 cÖkœg‡Z, – 
35

27
 a4 = 135 × ( )– 

7

81
 a2 

 ev, 
a4

a2 = ( ) – 
7 × 135

81
 × ( )– 

27

35
 

 ev, a2 = 9  

  a =  3 

  wb‡Y©q a =  3 (Ans.) 

4bs cÖ‡kœi mgvavb
 

h Avgiv Rvwb, mgevû wÎfz‡Ri cwie„‡Ëi e¨vmva© Gi ga¨gv ev 

D‛PZvi 
2

3
 Ask| cÖwZ evûi •`N©¨ a GKK n‡j, 

 D‛PZv = 
3

2
 a GKK 

 kZ©g‡Z, 
2

3
  

3

2
  a = 6 

  a = 6 3 †mwg (Ans.) 

i  

 
 we‡kl wbe©Pb : ABC mg‡KvYx wÎfz‡Ri ACB = 90 Ges 

AD, BE I CF wÎfz‡Ri wZbwU ga¨gv| cÖgvY Ki‡Z n‡e †h, 
 2(AD2 + BE2 + CF2) = 3AB2 

B 

D 

C A 
E 

F 
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 cÖgvY : ABC G ACB = 90 

  AB2 = AC2 + BC2 

 GLb, ABC G CF ga¨gv| 
 G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i cvB, 

 BC2 + AC2 = 2(CF2 + BF2) = 2CF2 + 2( )
1

2
 AB 2 

 [ ] BF = 
1

2
 AB  

 ev, BC2 + AC2 = 2CF2 + 
1

2
 AB2 

 ev, 2CF2 = (BC2 + AC2)  
1

2
 AB2 

 ev, 2CF2 = 
2(BC2 + AC2)  AB2

2
 ... ... (i) 

 Abyiƒcfv‡e, 2BE2 = 
2(BC2 + AB2)  AC2

2
 ... ... (ii) 

 Ges 2AD2 = 
2(AC2 + AB2)  BC2

2
 ... ... (iii) 

 (i) + (ii) + (iii) bs n‡Z cvB, 
 2(CF2 + BE2 + AD2) 

 = 
4(BC2 + AB2 + AC2)  (BC2 + AB2 + AC2)

2
 

 = 
3(BC2 + AB2 + AC2)

2
 

 = 
3(AB2 + AB2)

2
  [ AB2 = AC2 + BC2] 

 = 
3.2AB2

2
 

  2(AD2 + BE2 + CF2) = 3AB2 (cÖgvwYZ) 

j  

 
 g‡b Kwi, ABC Gi ga¨gvÎq h_vµ‡g AD, BE I CF 

ci¯“i O we›`y‡Z wgwjZ n‡q‡Q| cÖgvY Ki‡Z n‡e †h,  

 AB2 + BC2 + AC2 = 3(OA2 + OB2 + OC2) 

 cÖgvY: ABC Gi AD, BE I CF wZbwU ga¨gv| 

  G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 
 AB2 + CA2 = 2(AD2 + BD2) ... ... (i) 

 AB2 + BC2 = 2(BE2 + CE2) ... ... (ii) 

 Ges BC2 + CA2 = 2(CF2 + BF2) ... ... (iii) 

 GLb mgxKiY (i), (ii) I (iii) bs †hvM K‡i cvB, 
 2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 2CE2  

+ 2CF2 + 2BF2 

 ev, 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) + 2(BD2  

+ CE2 + BF2) 

 ev, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + (2BD)2 

 + (2CE)2 + (2BF)2 

 ev, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2  

+ CA2 + AB2 

 ev, 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) ... ... (iv) 

 Avgiv Rvwb, wÎfz‡Ri ga¨gvMy‡jv †Q` we›`y‡Z 2 : 1 Abycv‡Z 

wef³ nq| 

  
AO

OD
 = 

2

1
 ev, 

OD

AO
 = 

1

2
 ev, 

OD + AO

AO
 = 

1 + 2

2
 [†hvRb K‡i] 

 ev, 
AD

AO
 = 

3

2
 ev, 2AD = 3AO ev, 4AD2 = 9AO2 [eM© K‡i] 

 Abyiƒcfv‡e, 4BE2 = 9BO2 Ges 4CF2 = 9CO2 

  (iv) bs mgxKiY †_‡K cvB, 
 3(AB2 + BC2 + CA2) = 9AO2 + 9BO2 + 9CO2 

 ev, 3(AB2 + BC2 + CA2) = 9(AO2 + BO2 + CO2) 

  AB2 + BC2 + AC2 = 3(OA2 + OB2 + OC2) (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h  

 Y 

Y 

X X 
O(0, 0) 

N(0, 3) 

M(5, 0) 

 
 wPÎ n‡Z, O(0, 0), M(5, 0) Ges N(0, 3) 

  OMN wÎfz‡Ri †¶Îdj = 
1

2
 

0

0
   

5

0
   

0

3
   

0

0
 eM© GKK 

  = 
1

2
 |(0 + 15 + 0 – 0 – 0 – 0)| eM© GKK 

  = 
1

2
  15 eM© GKK 

  = 
15

2
 eM© GKK|   (Ans.) 

i QK KvM‡R x I y A¶ eivei ¶z`ªZg e‡M©i cÖwZ 2 evûi 

•`N©¨‡K 1 GKK a‡i A(3, 4), P(6, 3) I Q(2, 9) we›`yÎq Øviv 

MwVZ APQ wÎfzRwU A¼b Kiv n‡jv| 
 

X 

Y 

O 

A(3, 4) 

X 

Y 

P(6, 3) 

Q(2, 9) 

 

A 

F 

B 

E 

D 
C 

O 
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 GLv‡b, AP = (3  6)2 + (4  3)2 

  = ( 3)2 + (1)2 

  = 9 + 1 

  = 10 

 AQ = (3  2)2 + (4  9)2 

  = (1)2 + ( 5)2 

  = 1 + 25 

  = 26 

 Ges PQ = (6  2)2 + (3  9)2 

  = (4)2 + ( 6)2 

  = 16 + 36 

  = 52 

  = 2 13 

 GLv‡b, AP2 = ( )10 2 = 10 

  AQ2 = ( )26 2 = 26 

  PQ2 = ( )2 13 2 = 4  13 = 52 

 GLv‡b, AP2 + AQ2 = 10 + 26 

  = 36 < PQ2 

  PAQ ¯’‚j‡KvY| 
  APQ GKwU ¯’‚j‡KvYx wÎfzR| (cÖgvwYZ) 

j A(3, 4), B(2t, 5) Ges C(6, t) kxl©we›`y Øviv MwVZ 

 ABC-Gi †¶Îdj = 
1

2
 

3

4
   

2t

5
   

6

t
   

3

4
 

  = 
1

2
 |(15 + 2t2 + 24 – 8t – 30 – 3t)| 

  = 
1

2
 |2t2 – 11t + 9| 

 cÖkœg‡Z, 
1

2
 |2t2 – 11t + 9| = 19 

1

2
 

  ev, 
1

2
 |2t2 – 11t + 9| = 

39

2
 

  ev,  (2t2 – 11t + 9) = 39 

  ev, 2t2 – 11t + 9 =  39 

  nq, 2t2 – 11t + 9 = 39 

  ev, 2t2 – 11t – 30 = 0 

  ev, 2t2 – 15t + 4t – 30 = 0 

  ev, t(2t – 15) + 2(2t – 15) = 0 

  ev, (2t – 15) (t + 2) = 0 

  t = – 2, 
15

2
 (Ans.) 

6bs cÖ‡kœi mgvavb  

h GLv‡b, wb‡iU †Mvj‡Ki e¨vmva©, r = 9 †m.wg. 

  †MvjKwUi c„ôZ‡ji †¶Îdj = 4r2 eM© GKK 
  = 4  3.1416  92 eM© †m.wg. 
  = 4  3.1416  81 eM© †m.wg. 
  = 1017.8784 eM© †m.wg. (cÖvq) 

  wb‡Y©q wb‡iU †Mvj‡Ki c„ôZ‡ji †¶Îdj 1017.8784 eM© 
†m.wg. (cÖvq)| 

i GLv‡b,  

 wb‡iU †jvnvi †Mvj‡Ki e¨vmva©, r = 9 †m.wg. 

  wb‡iU †jvnvi †Mvj‡Ki AvqZb = 
4

3
 r3 Nb GKK 

  awi, wb‡iU †MvjKwUi †jvnv †_‡K n  msL¨K wb‡iU 
wmwjÛvi •Zwi Kiv hv‡e †hLv‡b wb‡iU wmwjÛv‡ii •`N©¨, h 

= 4 †m.wg. Ges e¨vm 6 †m.wg.|  

  wb‡iU wmwjÛv‡ii e¨vmva© r1 = 
6

2
 †m.wg = 3 †m.wg 

 wb‡iU wmwjÛv‡ii AvqZb Ges wb‡iU †Mvj‡Ki AvqZb mgvb n‡e|  

 A_©vr, n  r1
2h = 

4

3
 r3 

 ev, n = 
4r3

3r1
2h

 

 ev, n = 
4  93

3  32  4
 

 ev, n = 
4  729

3  9  4
 

  n = 27 

  wb‡iU †MvjKwU †_‡K 27 wU wb‡iU wmwjÛvi cÖ¯‘Z Kiv hv‡e|  

j GLv‡b, wb‡iU †Mvj‡Ki e¨vmva© r = 9 †m.wg.  

  wb‡iU †MvjKwUi AvqZb = 
4

3
 r3 Nb GKK 

  duvcv †MvjKwUi ewne¨vmva© r2 = 11 †m.wg. 
  awi, wØZxq duvcv †MvjKwUi cyyyi‚Z¡ = x †m.wg.  

  duvcv †MvjKwUi Aš@te¨vmva©, r3 = (11  x) †m.wg.  

 duvcv †MvjKwUi †jvnvi AvqZb = 
4

3
 r2

3  
4

3
 r3

3 

 wb‡iU †Mvj‡Ki AvqZb Ges duvcv †Mvj‡Ki †jvnvi AvqZb 
mgvb n‡e| 

 A_©vr, 
4

3
 r3  = 

4

3
 r2

3  
4

3
 r3

3 

 ev, r3 = r2
3  r3

3 

 ev, 93 = (11)3  (11  x)3 

 ev, 729 = 1331  (11  x)3  

 ev, (11  x)3 = 1331  729 
 ev, (11  x)3 = 602 

 ev, 11  x = 
3

602 

 ev, 11  x = 8.44369 

 ev, x = 11  8.44369 

  x = 2.556 (cÖvq) 

7bs cÖ‡kœi mgvavb
 

h cÖ`Ë ivwk = sin2 


8
 + sin2 

3

8
 + sin2 

5

8
 + sin2 

7

8
 

  = sin2 


8
 + sin2 





2
  


8
 + sin2 





2
 + 


8
 + sin2 



  


8
 

  = sin2 


8
 + cos2 



8
 + cos2 



8
 + sin2 



8
 

  = 1 + 1 = 2 (Ans.) 
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i †`Iqv Av‡Q, c„w_exi e¨vmva©, r = 6440 wK.wg. 
 XvKv I ivRkvnxi †¶‡Î Drcbœ †KvY,  = 323 

 = 3 + ( )
2

60

 + 



3

60  60

 

 = ( )
3641

1200

 = 



3641

1200
  



180
c
 

 =  0.053c (cÖvq) 

  XvKv I ivRkvnxi ga¨eZ©x ”̀iZ¡, s = r 

  = (6440  0.053) wK.wg. 
  = 341.32 wK.wg. (cÖvq) (Ans.) 

j †`Iqv Av‡Q, a = sin, b = cos 

 cÖ`Ë mgxKiY, 
a

b
 + 

b

a
 = 

4

3
 

 ev, 
sin

cos
 + 

cos

sin
 = 

4

3
 

 ev, tan + 
1

tan
 = 

4

3
 

 ev, 
tan2 + 1

tan
 = 

4

3
 

 ev, 3tan2 + 3 = 4 tan 

 ev, 3tan2  4tan + 3 = 0 

 ev, 3tan2  3tan  tan + 3 = 0 

 ev, 3tan(tan  3)  1(tan  3) = 0 

 ev, (tan  3)( 3tan  1) = 0 

 nq, tan  3 = 0 A_ev, 3tan  1 = 0 

 ev, tan = 3 ev, tan = 
1

3
 

 ev, tan = tan 


3
 ev, tan = tan 



6
 

  = tan 



 + 


3
  = tan



 + 


6
 

   = 


3
, 

4

3
   = 



6
, 

7

6
 

   Gi m¤¢ve¨ mKj gvb,  = 


6
, 


3
, 

4

3
, 

7

6
 (Ans.) 

8bs cÖ‡kœi mgvavb
 

h GKwU Q°vq we‡Rvo msL¨v : 1, 3, 5 
 †gŠwjK msL¨v : 2, 3, 5 

 Q°vq †gvU msL¨v Av‡Q 6wU 
 we‡Rvo I †gŠwjK msL¨v Av‡Q 2wU 

  we‡Rvo Ges †gŠwjK msL¨v Avmvi m¤¢vebv = 
2

6
 = 

1

3
 (Ans.) 

i wZbevi gy`ªv wb‡¶‡ci Probability tree n‡e : 

 
  bgybv‡¶Î, S = {HHH, HHT, HTH, HTT, THT, TTH, 

THH, TTT} 

 bgybv‡¶Î n‡Z †`Lv hvq 

 †gvU m¤¢ve¨ NUbv = 8 

 eo‡Rvi 2wU T cvIqvi NUbv = 7 

  wb‡Y©q m¤¢ve¨Zv = 
7

8
 (Ans.) 

j Szwo‡Z Kv‡jv ej Av‡Q 10wU, jvj ej Av‡Q 7wU Ges mv`v 

ej Av‡Q 5wU 

 †gvU ej Av‡Q = 10 + 7 + 5 = 22wU 

 cÖwZ¯’vcb bv K‡i, 

 1g evi ej DVv‡j ejwU jvj nIqvi m¤¢vebv = 
7

22
 

 2q evi ej DVv‡j ejwU jvj nIqvi m¤¢vebv = 
6

21
 

 3q evi ej DVv‡j ejwU jvj nIqvi m¤¢vebv = 
5

20
 

  cÖwZ¯’vcb bv K‡i wZb eviB jvj ej Avmvi m¤¢vebv 

= 
7

22
  

6

21
  

5

20
 = 

1

44
 (Ans.) 

H 

T 

H 

H 

1g evi wb‡¶‡c  
gỳ ªvi wcV 

H 

T 

H 

T 

H 

T 

T 

H 

T 

T 
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  g‡Wj †U÷- 03  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h awi, (a, b, c) = 
a

b
 + 

b

c
 + 

c

a
 

 GLb, cÖ`Ë ivwk‡Z a Gi ¯’‡j b, b Gi ¯’‡j c Ges c Gi 
¯’‡j a ewm‡q cvB, 

 (b, c, a) = 
b

c
 + 

c

a
 + 

a

b
 

  = 
a

b
 + 

b

c
 + 

c

a
 =  (a, b, c) 

  
a

b
 + 

b

c
 + 

c

a
 GKwU PµµwgK ivwk| (†`Lv‡bv n‡jv) 

i †`Iqv Av‡Q, x3 + y3 + z3  3x1y1z1 
 GLb, F(x, y, z) = 0 n‡j, x3 + y3 + z3  3x1y1z1 = 0 

 ev, 
1

x3 + 
1

y3 + 
1

z3  3 . 
1

x
 . 

1

y
 . 

1

z
 = 0 

 ev, ( )
1

x

3

 + ( )
1

y

3

 + ( )
1

z

3

 – 3. 
1

x
 . 

1

y
 . 

1

z
  = 0 

 ev, 1
2
 ( )

1

x
 + 

1

y
 + 

1

z
 






( )

1

x
 – 

1

y

2

  + ( )
1

y
 – 

1

z

2

 + ( )
1

z
 – 

1

x

2

 = 0 

 nq, 1
x

  + 
1

y
  + 

1

z
  = 0 

 ev, yz + zx + xy

xyz
  = 0 

  xy + yz + zx = 0 

 A_ev, ( )
1

x
 – 

1

y

2

  + ( )
1

y
 – 

1

z

2

  + ( )
1

z
 – 

1

x

2

  = 0 

 wKš‘ KZKMy‡jv eM©ivwki †hvMdj k”b¨ n‡j, Giv c„_Kfv‡e 
k”b¨ n‡e| 

 

 A_©vr, ( )
1

x
 – 

1

y

2

  = 0 

  ( )
1

y
 – 

1

z

2

  = 0 

  ( )
1

z
 – 

1

x

2

  = 0 

ev, 1
x
  – 

1

y
  = 0  x = y 

ev, 1
y
  – 

1

z
  = 0  y = z 

ev, 1
z
  – 

1

x
  = 0  z = x 

 myZivs, (xy + yz + zx) = 0 Ges x = y = z. (†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, a = y + z  x 

  b = z + x  y 

  c = x + y  z 
  a + b + c = y + z  x + z + x  y + x + y  z = x + y + z 

  a  b = y + z  x  z  x + y = 2y  2x 

  b  c = z + x  y  x  y + z = 2z  2y 

 Ges c  a = x + y  z  y  z + x = 2x  2z 

 evgc¶ = a3 + b3 + c3  3abc 

  = 
1

2
 (a + b + c) {(a  b)2 + (b  c)2 + (c  a)2} 

  = 
1

2
 (x + y + z) {(2y  2x)2 + (2z  2y)2 + (2x  2z)2} 

  = 
1

2
 (x + y + z) [{  2(x  y)}2 + { 2 (y  z)}2 + { 2 (z  x)}2] 

  = 
1

2
 (x + y + z) {4(x  y)2 + 4(y  z)2 + 4(z  x)2} 

  = 4  
1

2
 (x + y + z) {(x  y)2 + (y  z)2 + (z  x)2} 

  = 4 (x3 + y3 + z3  3xyz) 

  = Wvbc¶ 
  a3 + b3 + c3  3abc = 4 (x3 + y3 + z3  3xyz). (cÖgvwYZ) 

2bs cÖ‡kœi mgvavb  

h cÖ`Ë aviv = 
1

6x + 1
 + 

1

(6x + 1)2 + 
1

(6x + 1)3 + ....... 

 avivwUi 1g c` = 
1

6x + 1
 Ges 2q c` = 

1

(6x + 1)2 

  avivwUi mvaviY AbycvZ, r = 

1

(6x + 1)2

1

6x + 1

  

   = 
1

(6x + 1)2  (6x + 1) = 
1

6x + 1
 

 GLb, x = 1 n‡j, r = 
1

6.1 + 1
 = 

1

6 + 1
 = 

1

7
 

 avivwUi mvaviY AbycvZ 
1

7
.  

i cÖ`Ë avivwU = 
1

6x + 1
 + 

1

(6x + 1)2 + 
1

(6x + 1)3 + ..... 

 GLb, x = 
1

3
 n‡j avivwU,  

     
1

 6.
1

3
 + 1

 + 
1

( )6.
1

3
 + 1

2  + 
1

( )6.
1

3
 + 1

3 + .................  

   = 
1

2 + 1
 + 

1

(2 + 1)2 + 
1

(2 + 1)3 .................  

   = 
1

3
 + 

1

32 + 
1

33 .................. 

  GwU GKwU My‡YvËi aviv  

 hvi 1g c`, a = 
1

3
 , mvaviY AbycvZ, r = 

1

32

1

3

 = 
1

3
 

  1g 10wU c‡`i mgwó, S10 = 
a(1  r10)

1  r
 [ r < 1] 

   = 

1

3







1  ( )
1

3

10

1  
1

3

 = 

1

3( )1  
1

310

3  1

3

 

   =  

1

3



310 1

310

2

3

 = 
1

3



310 1

310   
3

2
  = 

310  1

2  310 = 
59048

118098
 

  wb‡Y©q avivwUi 1g 10wU c‡`i mgwó 
59048

118098
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j cÖ`Ë avivwU : 
1

6x + 1
 + 

1

(6x + 1)2 + 
1

(6x + 1)3 + ...... 

 GwU GKwU My‡YvËi aviv|  

 avivwUi cÖ_g c`, a = 
1

6x + 1
 

 Ges mvaviY AbycvZ, r = 
1

6x + 1
  [ÔKÕ n‡Z]  

 avivwUi AmxgZK mgwó _vK‡e hw` r < 1 nq|  
 A_©vr,  1 < r < 1 nq|  

   1 < 
1

6x + 1
 < 1  

 GLb,  1 < 
1

6x + 1
 Ges, 

1

6x + 1
 < 1  

 ev,  1 > 6x + 1 ev, 6x + 1 > 1  

 ev, 6x + 1 <  1  ev, 6x > 1 – 1  

 ev, 6x <  1  1  ev, 6x > 0 

 ev, x < 
 2

6
 ev, x > 0  

  x < 
 1

3
 

  cÖ`Ë avivwUi AmxgZK mgwó,  S
 = 

a

 1  r
  

    = 

1

6x + 1

1  
1

6x + 1

 = 

1

6x + 1

6x + 1 1

6x + 1

  

    = 
1

6x +1
  

6x + 1

6x
 = 

1

6x
 

 wb‡Y©q kZ© : x <  
1

3
 A_ev x > 0 Ges mgwó 

1

6x
. 

3bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, 25a = 125b 

 ev, (52)a = (53)b 

 ev, 52a = 53b 

 ev, 2a = 3b 

 ev, a = 
3b

2
 

  
3a

2b
 = 

3
3b

2

2b
 = 

9b

4b
 = 

9

4
 (Ans.) 

i †`Iqv Av‡Q, D = p  3  5

2

3 5

1

3 

 cÖkœg‡Z, p  3  5

2

3  5

1

3 = 0 

 ev, p  3 = 5

2

3 + 5

1

3 

 ev, (p  3)3 = ( )5

2

3 + 5

1

3
3  [Nb K‡i] 

 ev, p3  3p2.3 + 3p.32  33 = ( )5
2

3

3

 + ( )5

1

3

3

 + 3.5

2

3.5

1

3 ( )5

2

3 + 5

1

3  

 ev, p3  9p2 + 27p  27 = 52 + 5 + 3.5

2

3
 + 

1

3 (p  3) 

 ev, p3  9p2 + 27p  27 = 30 + 3.5

3

3 (p  3) 

 ev, p3  9p2 + 27p  27 = 30 + 15p  45 

  p3  9p2 + 12p = 12 (†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, C = 
logk(y + 5)

logky
 

 cÖkœg‡Z, 
logk(y + 5)

logky
 = 2 

 ev, logk(y + 5) = 2 logky 

 ev, logk(y + 5) = logky
2 

 ev, y + 5 = y2 

 ev, y2  y  5 = 0 

  y = 
 (1)  ( 1)2  4.1( 5)

2.1
 

 = 
1  21

2
 

ax2 + bx + c = 0 n‡j, 

x = 
 b  b2  4ac

2a
 

 wKš‘ 
1  21

2
  FYvÍK nIqvq Zv MÖnY‡hvM¨ bq| 

  y = 
21 + 1

2
 (cÖgvwYZ) 

4bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, GKwU mg‡KvYx wÎfz‡Ri AwZfzR = 3 †mwg 

  wÎfzRwUi ga¨gvmg”‡ni e‡M©i mgwó = 
3

2
  (AwZfzR)2 

  = 
3

2
  32 eM© †mwg 

  = 
27

2
 eM© †mwg (Ans.) 

i we‡kl wbe©Pb : ABCD e„Ë¯’ 
PZzfz©‡Ri wecixZ evûMy‡jv 
h_vµ‡g AB I DC Ges AD I 
BC| AC I BD PZzfz©RwUi `ywU 
KY©| cÖgvY Ki‡Z n‡e †h, AC.BD 

= AB.CD + BC.AD| 
 A¼b : BAC < DAC e‡j A 

we›`y‡Z AD †iLvs‡ki mv‡_ 
BAC Gi mgvb DAE AvuwK †hb AE †iLvsk BD KY©‡K 
E we›`y‡Z †Q` K‡i| 

 cÖgvY : A¼b Abymv‡i, BAC = DAE 

 ev, BAC + EAC = DAE + EAC 

  BAE = DAC 

 GLb, ABE I ADC Gi g‡a¨ BAE = DAC 

 ABE = ACD [GKB Pv‡ci Dci e„Ë¯’ †KvY mgvb e‡j] 
 Ges Aewkó AEB = Aewkó ADC 

  ABE I ADC m`„k‡KvYx| 

  
BE

CD
 = 

AB

AC
 

 A_©vr, AC.BE = AB.CD ... ... (i) 

 Avevi, ABC I AED Gi g‡a¨, 
 BAC = DAE [A¼b Abymv‡i] 
 ACB = ADE [GKB Pv‡ci Dci e„Ë¯’ †KvY mgvb e‡j] 
 Ges Aewkó ABC = Aewkó AED 

  ABC I AED m`„k‡KvYx| 

  
AC

AD
 = 

BC

DE
 

 A_©vr, AC.DE = BC.AD ... ... (ii) 

 (i) I (ii) bs mgxKiY †hvM K‡i cvB, 
 AC.BE + AC.DE = AB.CD + BC.AD 

 ev, AC(BE + DE) = AB.CD + BC.AD 

  AC.BD = AB.CD + BC.AD [ BE + DE = BD] 
(cÖgvwYZ) 

A 

E 
D 

C 

B 
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j we‡kl wbe©Pb : †`Iqv 
Av‡Q, AB e¨v‡mi Ici 
ABCD GKwU Aa©e„Ë| AC 
I BD R¨vØq ci¯“i P 
we›`y‡Z †Q` K‡i‡Q| cÖgvY 
Ki‡Z n‡e †h, AB2 = AC.AP + BD.BP| 

 A¼b : A, D; B, C I C, D †hvM Kwi| 
 cÖgvY : CPD I APB-G 
 PDC = PAB [GKB Pvc BC-Gi Ici Aew¯’Z] 
 Ges DPC = APB [wecÖZxc †KvY e‡j] 
 Aewkó PCD = Aewkó PBA 

  CPD I APB m „̀k| 

  
AP

DP
 = 

BP

CP
 

 ev, AP.CP = BP.DP 

 ev, AP.CP + AP2 = BP.DP + AP2  [Dfqc‡¶ AP2 †hvM K‡i] 

 ev, AP(CP + AP) = BP.DP + DP2 + AD2 

[AB e¨vm e‡j ADP = ADB = 90;  AP2 = AD2 + DP2  

Ges AB2 = AD2 + BD2] 

 ev, AP.AC = BP.DP + DP2 + AB2  BD2 

 ev, AP.AC = DP (BP + DP) + AB2  BD2 

 ev, AP.AC = DP.BD + AB2  BD2 

 ev, AP.AC =  BD (BD  DP) + AB2 

 ev, AP.AC =  BD.BP + AB2  

  AB2 = AC.AP + BD.BP (cÖgvwYZ)  

5bs cÖ‡kœi mgvavb
 

h Q( 6, 6) I S(3,  7) we› ỳMvgx QS 

 mij‡iLvi Xvj, m = 
6 + 7

 6  3
 = 

13

 9
 =  

13

9
 

 Avgiv Rvwb, FYvÍK Xvjwewkó mij‡iLv x-A‡¶i abvÍK 
w`‡Ki mv‡_ ¯’‚j‡KvY Drcbœ K‡i| A_©vr, QS †iLvwU x-A‡¶i 
abvÍK w`‡Ki mv‡_ ¯’‚j‡KvY •Zwi Ki‡e| (†`Lv‡bv n‡jv) 

i †`Iqv Av‡Q, PZzfz©‡Ri PviwU kxl©we›`y n‡jv P(6, 6), Q( 6, 

6), R(6,  7) Ges S(3,  7)| we› ỳ PviwU w`‡q MwVZ PQSR 
PZzfz©‡Ri cÖK…wZ wbY©‡qi Rb¨ evû I K‡Y©i •`N©¨ wbY©q Kwi| 

 

 evû, PQ = (6 + 6)2 + (6  6)2 = 122 + 0 = 12 GKK 
 evû, QS = ( 6  3)2 + (6 + 7)2 = 81 + 169 = 5 10 GKK 
 evû, SR = (3  6)2 + ( 7 + 7)2 = 9 + 0 = 3 GKK 
 evû, PR = (6  6)2 + (6 + 7)2 = 169 = 13 GKK 
 †h‡nZz PZzfz©‡Ri evûMy‡jv ci¯“i Amgvb ZvB KY©My‡jvI 

Amgvb n‡e| Avevi, PQ evûi P I Q we› ỳi †KvwU mgvb 
nIqvq PQ mij‡iLv Ges SR evûi S I R we›`yØ‡qi †KvwU 
mgvb nIqvq SR mij‡iLv x-A‡¶i mgvš@ivj A_©vr Giv 
ci¯“i mgvš@ivj| 

 †h‡nZz PZzfz©‡Ri GK‡Rvov evû mgvš@ivj Ges †Kv‡bv evûi 
•`N©¨B mgvb bq ZvB PZzfz©RwU GKwU UªvwcwRqvg| 

j PQSR PZzfz©‡Ri S(3,  7) I R(6,  7) we› ỳØq PZz_© 
PZzf©v‡M Aew¯’Z| 

 
 g‡b Kwi, QS †iLv y-A¶‡K E(0, a) we›`y‡Z †Q` K‡i| 

 QS †iLvi mgxKiY, 
y  6

6 + 7
 = 

x + 6

 6  3
 

  ev, 13x + 78 =  9y + 54 

  ev, 13x + 9y + 24 = 0 ... ... (i) 

 (i) bs †iLv (0, a) we›`yMvgx nIqvq, 13  0 + 9  a + 24 = 0 

 ev, 9a =  24   a =  
24

9
 =  

8

3
 

  E we› ỳi ¯’vbv¼ ( )0  
8

3
 

 P I R we› ỳi fzR 6 nIqvq PR †iLv x-A¶‡K F(6, 0) 
we›`y‡Z †Q` K‡i| 

 Zvn‡j PQSR PZzfz©‡Ri PZz_© PZzf©v‡Mi AskwU n‡e OESRF 
†hLv‡b O(0, 0) g”jwe›`y| 

  cÖvß we›`ymg”n Nwoi KuvUvi wecixZ w`‡K wb‡q OESRF 

As‡ki †¶Îdj = 
1

2
 | |0

 0
    

0

 8/3
    

3

7
    

6

7
    

6

0
    

0

0
 eM©GKK 

  = 
1

2
 |0 + 0  21 + 0 + 0  0 + 8 + 42 + 42 + 0| eM©GKK 

  = 
1

2
  71 eM©GKK 

  = 35.5 eM©GKK (Ans.) 

X X 

Y 

Y 

O 

Q(6, 6) P(6, 6) 

R(6, 7) 

S(3, 7) 

E 

X X 

Y 

Y 

O 

Q(6, 6) P(6, 6) 

R(6, 7) 

S(3, 7) 

A B 

P 

D C 
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6bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, †Mvj‡Ki e¨vm = 9 †mwg 

   e¨vmva©, r = 
9

2
 = 4.5 †mwg 

  c„ôZ‡ji †¶Îdj = 4r2 = 4.(4.5)2 eM© †mwg 

  = 254.5 eM© †mwg (cÖvq) (Ans.) 

i g‡b Kwi, ABC wÎfz‡Ri AB evûi ga¨we›`y D w`‡q BC 

evûi mgvš@ivj K‡i Aw¼Z †iLv AC †K E we› ỳ‡Z †Q` 

K‡i A_©vr, 

 DE || BC| cÖgvY Ki‡Z n‡e †h, AC Gi ga¨we›`y E| 

 
 g‡b Kwi, E bq eis F, AC Gi ga¨we›`y| 

 Zvn‡j 


AD = 
1

2
 


AB [ D, AB Gi ga¨we› ỳ] 

 Ges 


AF = 
1

2
 


AC [ F, AC Gi ga¨we› ỳ] 

  


DF = 


DA + 


AF [wÎfzRwewa] 

  =  


AD + 


AF [ 


DA =  


AD] 

  = 


AF  


AD 

  = 
1

2
 


AC  
1

2
 


AB [


AD I 


AF Gi gvb ewm‡q] 

  = 
1

2
 ( )



AC  


AB  

  


DF = 
1

2
 


BC  [ 


BC = 


BA + 


AC =  


AB + 


AC = 


AC  


AB] 

 A_©vr, DF || BC. wKš‘ DE || BC [†`Iqv Av‡Q] 

 Zvn‡j DE I DF †iLvØq Df‡qB D we› ỳ w`‡q hvq Ges BC 

Gi mgvš@ivj| AZGe Zviv (A_©vr, DE I DF) Aek¨B 

mgvcwZZ n‡e| 

  E I F GKB we› ỳ n‡e| A_©vr, E, AC Gi ga¨we› ỳ| 

(cÖgvwYZ) 

j g‡b Kwi, BDEC UªvwcwRqv‡gi BD I CE evûØq 

Amgvš@ivj Ges DE I BC evûØq mgvš@ivj| P I Q 

h_vµ‡g BD I CE Gi ga¨we›`y| P, Q †hvM Kiv n‡jv| 

cÖgvY Ki‡Z n‡e †h, DE || PQ || BC Ges PQ = 
1

2
 (BC + DE) 

 
 cÖgvY : g‡b Kwi, †Kv‡bv †f±i g”jwe›`yi mv‡c‡¶ C, B, D, E 

we›`yi Ae¯’vb †f±i h_vµ‡g c, b, d, e| 

  


BC = c  b, 


DE = e  d 

  P we› ỳi Ae¯’vb †f±i = 
1

2
 (d + b) [ P, BD Gi ga¨we› ỳ] 

 Ges Q we› ỳi Ae¯’vb †f±i = 
1

2
 (c + e) [ Q, CE Gi ga¨we› ỳ] 

  


PQ = 
1

2
 (c + e)  

1

2
 (d + b) 

  = 
1

2
 (c + e  d  b) 

  = 
1

2
 {(c  b) + (e  d)} 

  


PQ = 
1

2
 ( )



BC + 


DE  

 wKš‘ 


BC I 


DE ci¯“i mgvš@ivj nIqvq 


BC + 


DE 
†f±iwUI Zv‡`i (A_©vr, BC I DE Gi) mgvš@ivj n‡e| 

 GLb, 


PQ = 
1

2
 ( )



BC + 


DE   | |


PQ   = 
1

2
 | |


BC + 


DE  

  PQ || DE || BC Ges PQ = 
1

2
 (BC + DE) (cÖgvwYZ) 

7bs cÖ‡kœi mgvavb 

h tan 



7

6
 = tan 



6 + 

6
 = tan 



 + 


6
 = tan 



6
 = 

1

3
 

  wb‡Y©q gvb : 
1

3
 (Ans.) 

i   

A 

C 

B 
r 

 
s 

 
 A we› ỳ †_‡K r ”̀i‡Z¡ BC cvnv‡oii D‛PZv s = 8.848 wK‡jvwgUvi| 
 A we›`y‡Z cvnv‡oi kxl©we›`y C Gi DbœwZ †KvY,  = 2.25 

= 



2.25  



180

c

 = 



2.25  3.1416

180

c

 = 0.03927c 

 Avgiv Rvwb, s = r 

 ev, r = 
s


 wK.wg. = 

8.848

0.03927 wK.wg. 

  = 225.31 wK.wg. (cÖvq) 
  wb‡Y©q `”iZ¡ 225.31 wK.wg. (cÖvq) (Ans.) 

j 

 
 Avgiv Rvwb, 
 Nwo‡Z me©‡gvU 12wU NÈvi `vM KvUv _v‡K|  
  NÈvi KuvUvi †¶‡Î 12 NÈv †K‡›`ª Drcbœ K‡i 360 

   ,,       ,,      ,,    1   ,,      ,,     ,,     ,, 
360

12
 = 30 

   ,,       ,,      ,,    1 wgwbU      ,,     ,,     ,, 
30

60
 = 0.5 

[ GK NÈv = 60 wgwbU] 
   ,,       ,,      ,,    35 wgwbU      ,,     ,,  = (35  0.5) 

  = 17.5 

A 

D E 

B C 

F 

D E 

P Q 

B C 
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  10:35 Uvq Nwo‡Z NÈvi KuvUv I wgwb‡Ui KuvUvi Aš@M©Z 

†KvY = 3  30 + 17.5 

  = 90 + 17.5 

  = 107.5  

  = 



107.5  



180
 †iwWqvb 

 = 1.876233 †iwWqvb 

 wb‡Y©q †KvY : 1.876233 †iwWqvb (Ans.) 

8bs cÖ‡kœi mgvavb 

h Q°vwU GKevi wb‡¶c Ki‡j bgybv‡¶ÎwU : 
 S = {1, 2, 3, 4, 5, 6} 

  †gvU bgybv we›`yi msL¨v = 6 wU| 

 Q°vq we‡Rvo msL¨v Avmvi AbyK‚j djvdj = 3wU|  

 h_v : 1, 3, 5 

  Q°v wb‡¶‡c we‡Rvo msL¨v Avmvi m¤¢vebv = 
3

6
   

  = 
1

2
 (Ans.) 

i GKwU gy`ªv `yBevi wb‡¶c‡K ỳB avc we‡ePbv Kwi| gy`ªv 

wb‡¶‡ci cÖwZ av‡c `yBwU djvdj {H, T} Avm‡Z cv‡i| 

cix¶vi †gvU djvdj‡K Probability tree Gi mvnv‡h¨ wb‡P 

†`Lv‡bv n‡jv : 

gy ª̀vi wcV

H

H

T

H

T

T

1g avc
2q avc

 
 `yBwU gy`ªv wb‡¶‡ci bgybv‡¶Î {HH, HT, TH, TT}.  

†gvU bgybv we›`y 4wU| 

  HH Avmvi m¤¢vebv = 
1

4
  (Ans.) 

j m¤¢vebvi gva¨‡g Probability tree wb‡P †`Lv‡bv n‡jv : 
 

Lyjbv 

Lyjbv †Uª‡b bq = 1  
5

8
 = 3

8
  

ivRkvnx 

XvKv 
Lyjbv 

Lyjbv 

ivRkvnx 

†Uª‡b = 5
8

 

†Uª‡b = 5
8

 

ev‡m = 2
7
  

†Uª‡b bq = 1  
5

8
 = 3

8
  

ev‡m bq = 1  
2

7
 = 5

7
  

 
  Rywoi ivRkvnx ev‡m bv hvIqvi Ges Lyjbvq †Uª‡b bv 

hvIqvi m¤¢vebv = 
5

7
  

3

8
  = 

15

56
  

  wb‡Y©q m¤¢vebv = 
15

56
 (Ans.) 

 

  g‡Wj †U÷- 04  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb

 
h †`Iqv Av‡Q, 3  4x  x2 = 0 

 ev,  x2  4x + 3 = 0 ... ... ... (i) 

 (i) bs mgxKiY‡K ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv 
K‡i cvB, 

 a =  1, b =  4 Ges c = 3 

  wbðvqK, D = b2  4ac 

  = ( 4)2  4( 1).3 
  = 16 + 12 
  = 28 (Ans.) 

i g‡b Kwi, AvqZ‡¶ÎwUi cÖ¯’ x wgUvi 
  •`N©¨ = (2x  10) wgUvi 
 kZ©g‡Z, (2x  10)x = 1000 

 ev, 2x2  10x  1000 = 0 

 ev, x2  5x  500 = 0 

 ev, x2  25x + 20x  500 = 0 

 ev, x(x  25) + 20(x  25) = 0 

  x = 25 [ x   20, KviY cÖ¯’ FYvÍK n‡Z cv‡i bv] 

  AvqZ‡¶ÎwUi cÖ¯’ = 25 wgUvi 
 Ges •`N©¨ = (2  25  10) wgUvi 
  = (50  10) wgUvi 
  = 40 wgUvi 

  AvqZ‡¶ÎwUi cwimxgv = 2(•`N©¨ + cÖ¯’) 
  = 2(40 + 25) wgUvi 
  = (2  65) wgUvi 
  = 130 wgUvi (Ans.) 

j †`Iqv Av‡Q, P = a2  9a  6 

 Ges Q = a3 + a2  6a 

  
P

Q
 = 

a2  9a  6

a3 + a2  6a
 = 

a2  9a  6

a(a2 + a  6)
 

  = 
a2  9a  6

a(a2 + 3a  2a  6)
 

  = 
a2  9a  6

a{a(a + 3)  2(a + 3)}
 

  = 
a2  9a  6

a(a + 3)(a  2)
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 awi, 
a2  9a  6

a(a + 3)(a  2)
  

A

a
 + 

B

a + 3
 + 

C

a  2
 ... ... ... (i) 

 (i) bs mgxKi‡Yi Dfqc¶‡K a(a + 3)(a  2) Øviv MyY K‡i cvB, 
 a2  9a  6  A(a + 3)(a  2) + Ba(a  2) + Ca(a + 3) 

 ev, a2  9a  6  A(a2 + a  6) + B(a2  2a) + C(a2 + 3a) 

 ev, a2  9a  6  (A + B + C)a2 + (A  2B + 3C)a  6A 

 ... ... (ii) 

 (ii) bs mgxKi‡Yi Dfqc‡¶ mnM mgxK…Z K‡i cvB, 
 A + B + C = 1 ... ... ... (iii) 

 A  2B + 3C =  9 ... ... ... (iv) 

 Ges  6A =  6 

  A = 1 

 A Gi gvb (iii) bs G ewm‡q cvB, 1 + B + C = 1 
 ev, B + C = 0 

  2B + 2C = 0 ... ... ... (v) 

 (iv) I (v) bs mgxKiY †hvM K‡i cvB, 1 + 5C =  9 
 ev, 5C =  10 

  C =  2 

 C Gi gvb (v) bs G ewm‡q cvB, 2B + 2( 2) = 0 
 ev, 2B = 4 

  B = 2 

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
a2  9a  6

a(a + 3)(a  2)
  

1

a
 + 

2

a + 3
  

2

a  2
 

 hv wb‡Y©q AvswkK fMœvsk| (Ans.) 

2bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, y = 
5 – x

5 + x
 

 y  R n‡e hw` I †Kej hw`, 5 + x  0 
 ev, x  – 5 nq 
  †Wvg y = R – { – 5}. (Ans.) 

i †`Iqv Av‡Q, y = 
5 – x

5 + x
 

 awi, y = (x)  

  x = –1 (y)  

 GLb, y = 
5 – x

5 + x
  

 ev, 5y + xy = 5 – x  

 ev, xy + x = 5 – 5y  

 ev, x (1 + y) = 5 ( 1 – y)  

 ev, x = 
5 (1 – y)

1 + y
  

 ev, –1 (y) = 
5 (1 – y)

1 + y
 

 –1 (x) = 
5 (1 – x)

1 + x
   [PjK cwieZ©b K‡i]  

  wb‡Y©q wecixZ dvskb : 
5 (1 – x)

1 + x
. (Ans.)  

j †`Iqv Av‡Q, p = 1 + logx (yz) 
  = logxx + logx (yz) 
  = logx (xyz)  
  q  = 1 + logy (zx) 
  = logyy + logy (zx)  
  = logy (xyz) 

 Ges r = 1 + logz(xy) 

  = logzz + logz(xy) 
  = logz(xyz) 

  evgc¶ = 
1

p
 + 

1

q
 + 

1

r
 

  = 
1

logx (xyz)
 + 

1

logy (xyz)
 + 

1

logz (xyz)
 

  = logxyzx + logxyzy + logxyzz    [ logab = 
1

logba
]  

  = logxyz (xyz)  

  = 1 [ logaa = 1] 

  = Wvbc¶  

  
1

p
 + 

1

q
 + 

1

r
 = 1. (†`Lv‡bv n‡jv)  

3bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q,  logx 
4

256 = 2 

 ev, x2 = 
4

256         [ logaN = x n‡j ax = N] 

 ev, x2 = (44)1/4 

 ev, x2 = 4   x = 2  [x > 0 e‡j] 
  wb‡Y©q gvb x = 2 (Ans.) 

i †`Iqv Av‡Q, A = ( )p – 
x

2

n

 

   = ( )p – 
x

2

6

  [ n = 6] 

   = p6 + 6c1 p
5( )– 

x

2

1

 + 6c2 p
4( )– 

x

2

2

 + 6c3 p
3( )– 

x

2

3

+... 

   = p6 – 6.p5.
x

2
 + 

6.5

1.2
.p4.

x2

4
 – 

6.5.4

1.2.3
.p3.

x3

8
 + ........ 

   = p6 – 3p5x + 
15

4
p4x2 – 

5

2
 p3x3 + ......... 

 cÖkœg‡Z, – 
5

2
 p3 = – 20 

   ev, p3 = 
20  2

5
 

   ev, p3 = 8 

   ev, p3 = 23 

    p = 2 

  wb‡Y©q p = 2. (Ans.) 

j p = 1 Ges x = 8 n‡j, A = ( )1 – 
x

2

8

 

  (2 – x) A = (2 – x) ( )1 – 
x

2

8

 

 = (2 – x)  








1 + 8C1
 ( )– 

x

2

1

 + 8C2 ( )– 
x

2

2

 + 8C3 ( )– 
x

2

3

 + ...  

 = (2 – x) ( )1 – 
8

1
 . 

x

2
 + 

8.7

1.2
 . 

x2

4
 – 

8.7.6

1.2.3
 . 

x3

8
 + ...  

 = (2 – x) (1 – 4x + 7x2 – 7x3 + .......) 
 = 2 – 8x + 14x2 – 14x3 + ....... – x + 4x2 – 7x3 + 7x4 ........ 

  (2 – x) ( )1 – 
x

2

8

 = 2 – 9x + 18x2 – 21 x3 + ............. 

 kZ©g‡Z, 2 – x = 1.9 

 ev, x = 2 – 1.9   x = 0.1 

 we¯@„wZ‡Z x = 0.1 ewm‡q cvB, 

  (2 – 0.1) ( )1 – 
0.1

2

8

 = 2 – 9  0.1 + 18 (0.1)2 – 21 (0.1)3 + ...... 

  1.9  (0.95)8 = 2 – 0.9 + 0.18 – 0.021 + ........ 

   = 1.259 (cÖvq) 
  wb‡Y©q gvb = 1.259 (cÖvq)| (Ans.) 
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 P 

M 
Q 

L 

4bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, PQ = 6 †m.wg., QM = 4 †m.wg. 
 Ges PM = 5 †m.wg. 
 †h‡nZz L, QM Gi ga¨we›`y 

 myZivs, QL = 
1

2
 QM = 

1

2
  4 †m.wg. = 2 †m.wg. 

 PQM G A¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 
 PQ2 + PM2 = 2(PL2 + QL2) 

 ev, (6)2 + (5)2 = 2(PL2 + 22) 

 ev, 36 + 25 = 2PL2 + 8 

 ev, 2PL2 = 53 

 ev, PL2 = 
53

2
 

  PL = 
53

2
 = 5.15 †m.wg. (cÖvq) (Ans.) 

i   A 

B C 
P Q 

P 

Q S 
M N  

 we‡kl wbe©Pb : †`Iqv Av‡Q, PQS wÎfy‡Ri QS evû M I N 

we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q| cÖgvY Ki‡Z n‡e 
†h, PQ2 + PS2 = PM2 + PN2 + 4MN2. 

 cÖgvY : PQN-G QM = MN [A¼bvbymv‡i] 
 Zvn‡j, PM, PQN-Gi ga¨gv hv QN †K M we›`y‡Z 

mgwØLwÊZ K‡i| 
  PQ2 + PN2 = 2PM2 + 2MN2.....................................(i) 

 Avevi, PN, PMS Gi ga¨gv hv MS †K N we› ỳ‡Z 
mgwØLwÊZ K‡i| 

  PS2 + PM2 = 2PN2 + 2MN2 ...................................(ii) 

 (i) I (ii) bs mgxKiY †hvM K‡i cvB, 
 PQ2 + PS2 + PN2 + PM2 = 2PM2 + 2PN2 + 4MN2 

 ev, PQ2 + PS2 = 2PM2 + 2PN2 + 4MN2 – PN2 – PM2 

  PQ2 + PS2 = PM2 + PN2 + 4MN2. (cÖgvwYZ) 

j 

S

R

P

Q T

 
 GLv‡b, O †K› ª̀wewkó PQRS GKwU e„Ë Ges GB e„‡Ë 

Aš@wj©wLZ PQRS PZzf©y‡Ri PR I QS ỳBwU KY©| PQRS 
PZzf©y‡Ri wecixZ evûMy‡jv h_vµ‡g PQ I RS Ges QR I 

PS| cÖgvY Ki‡Z n‡e †h, PR . QS = PQ . RS + QR . PS| 
 A¼b : QPR †K SPR †_‡K †QvU a‡i wb‡q P we› ỳ‡Z PS 

†iLvs‡ki mv‡_ QPR Gi mgvb K‡i SPT AuvwK †hb PT 
†iLv QS KY©‡K T we›`y‡Z †Q` K‡i| 

 cÖgvY : A¼b Abymv‡i, QPR = SPT 

 ev, QPR + RPT = SPT + RPT [RPT †hvM K‡i] 
  QPT = RPS 

  GLb, PQT I PRS Gi g‡a¨ 
  QPT = RPS, PQS = PRS 

 [ GKB e„Ëvskw¯’Z †KvY mgvb] 
  Ges Aewkó PTQ = Aewkó PSR 

  PQT I PRS m „̀k‡KvYx| 

  
QT

RS
  = 

PQ

PR
  

  A_©vr PR . QT = PQ . RS .......................... (i) 

  Avevi, PQR I PTS Gi g‡a¨ 
  QPR = SPT [A¼b Abymv‡i] 

  PRQ = PST [ GKB e„Ëvskw¯’Z †KvY mgvb] 
  Ges Aewkó PQR = Aewkó PTS 

  PQR I PTS m „̀k‡KvYx| 

  PS

PR
  = 

ST

QR
  

  ev, PR . ST = QR . PS ......................... (ii) 

  (i) I (ii) †hvM K‡i cvB, 
      PR . QT + PR . ST = PQ . RS + QR . PS 

  ev, PR (QT + ST) = PQ . RS + QR . PS 

  PR . QS = PQ . RS + QR . PS [ QT + ST = QS] 

  PR . QS = PQ . RS + QR . PS. (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 
h †`Iqv Av‡Q, 3x – y + 4 = 0 
 ev, y = 3x + 4  (i) 

 (i) bs †iLvwU‡K y = mx + c Gi mv‡_ Zzjbv K‡i cvB, 
 Xvj, m = 3 (Ans.) 

i †`Iqv Av‡Q, 3x – y + 4 = 0  (i) 
  y = 10 – 3x  (ii) 

 (i) I (ii) bs †iLvØ‡qi mgvavbB n‡e G‡`i †Q`we›`y R. 

 (i) bs G y = 10 – 3x ewm‡q cvB, 3x – (10 – 3x) + 4 = 0 
 ev, 3x – 10 + 3x + 4 = 0 

 ev, 6x = 6 

  x = 1 

 (ii) bs mgxKi‡Y x = 1 ewm‡q cvB, y = 10 – 3  1 
   = 10 – 3 = 7 

  R we›`yi ¯’vbv¼ (1, 7) 

  R (1, 7) we›`yMvgx Ges 2 Xvjwewkó mij‡iLvi mgxKiY, 
 y – 7 = 2 (x – 1) 

 ev, y – 7 = 2x – 2 

  2x – y + 5 = 0 (Ans.) 

j 3x – y + 4 = 0 †iLvwU x A¶‡K P we›`y‡Z †Q` K‡i,  
 myZivs †iLvwUi †KvwU y = 0 n‡e, 
  3x – 0 + 4 = 0 

 ev, x = – 
4

3
 

  P we› ỳi ¯’vbv¼ ( )– 
4

3
 0  

 Avevi, y = 10 – 3x †iLvwU y A¶‡K Q we› ỳ‡Z †Q` K‡i,  
 myZivs †iLvwUi fzR x = 0 n‡e, 
  y = 10 – 0 

 ev, y = 10 

  Q we›`yi ¯’vbv¼ (0, 10) 
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 ÔLÕ n‡Z cvB, R we›`yi ¯’vbv¼ (1, 7) 

  PQR Gi †¶Îdj = 
1

2
 






– 

4

3
    0    1    – 

4

3

   0   10   7       0
 eM© GKK 

  = 
1

2
 




( )– 

40

3
 + 0 + 0  – ( )0 + 10 – 

28

3
 eM© GKK 

  = 
1

2
 | |– 

40

3
 – 10 + 

28

3
 eM© GKK 

  = 
1

2
 | 4  10| eM© GKK 

  = 
1

2
 | 14| eM© GKK 

  = 
1

2
  14 = 7 eM© GKK| (Ans.) 

6bs cÖ‡kœi mgvavb
 

h cÖ`Ë †Mvj‡Ki e¨vm = 4 †mwg 

  e¨vmva©, r = 
4

2
 = 2 †mwg 

  †Mvj‡Ki c„ôZ‡ji †¶Îdj = 4r2 

  = 4  3.1416  22 eM© †mwg 
  = 50.2656 eM© †mwg (Ans.) 

i †`Iqv Av‡Q, 
 †ej‡bi D‛PZv, h = 8 †mwg 
 Ges f‚wgi e¨vmva©, r = 6 †mwg 

  †ej‡bi mgMÖZ‡ji †¶Îdj = 2r(r + h) eM©GKK 
  = 2  3.1416  6  (6 + 8) eM© †mwg 
  = 527.7888 eM© †mwg 
 awi, Nb‡Ki cÖwZ evûi •`N©¨ = a †mwg 
 Zvn‡j NbKwUi mgMÖZ‡ji †¶Îdj = 6a2 eM©‡mwg 
 kZ©g‡Z, 6a2 = 527.7888 

 ev, a2 = 
527.7888

6
 = 87.9648 

  a = 9.38 (cÖvq) 

  NbKwUi evûi •`N©¨ 9.38 †mwg (Ans.) 

j †`Iqv Av‡Q, †ej‡bi D‛PZv h = 8 †mwg Ges 
 f‚wgi e¨vmva© r = 6 †mwg 
 cÖ`Ë †jvnvi •Zwi †ej‡bi AvqZb = r2h 
  = 3.1416  62  8 Nb †mwg 
  = 904.7808 Nb †mwg 

 6 †mwg e¨v‡mi ev 3 †mwg e¨vmv‡a©i wb‡iU †Mvj‡Ki AvqZb = 
4

3
 r3 

  = 
4

3
  3.1416  33 

  = 113.0976 Nb †mwg 
 awi, †ej‡b e¨eüZ †jvnv w`‡q 6 †mwg e¨v‡mi n msL¨K 

†MvjK •Zwi Kiv hv‡e| 
  n  113.0976 = 904.7808 

 ev, n = 
904.7808

113.0976
 = 8 

 AZGe †ej‡b e¨eüZ †jvnv w`‡q 8wU wb‡iU †MvjK •Zwi Kiv 
hv‡e| (Ans.) 

7bs cÖ‡kœi mgvavb 

h 33 12 36 = 33 ( )12 + 
36

60
  

  = 33 ( )12 + 
3

5
 

  = ( )33 + 
63

5 × 60
  

  = ( )
9900 + 63

300
  

  = ( )
9963

300
  

  = 



9963

300
 × 



180
 †iwWqvb  

  = ( )
9963 × 3.1416

300 × 180
 †iwWqvb 

  = 0.5796 †iwWqvb 
  33 12 36 = 0.5796 †iwWqvb (cÖvq)| (Ans.) 

i  †`Iqv Av‡Q, 7 cos2 + 3sin2 = p Ges p = 4 

   7 cos2 + 3sin2 = 4 

  ev, 7 cos2 + 3 (1 – cos2) = 4 

  ev, 7 cos2 + 3 – 3cos2 = 4 

  ev, 4 cos2 = 4 – 3  

  ev, cos2 = 
1

4
  

 Avevi, sin2 = 1 – cos2 = 1 – 
1

4
 = 

3

4
 

  
cos2

sin2
 = 

1

4

3

4

 

     cot2 = 
1

3
 

  cot =  
1

3
 . (Ans.) 

j †`Iqv Av‡Q, 

 A = sec + tan Ges A = 3 

  tan + sec = 3 

 ev, sin

cos
 + 

1

cos
 = 3 

 ev, sin + 1

cos
 = 3 

 ev, (1 + sin) = 3 cos 

 ev, (1 + sin)2 = ( 3 cos)2    [eM© K‡i] 
 ev, 1 + 2 sin + sin2 = 3 cos2 

 ev, 1 + 2 sin + sin2 = 3(1 – sin2) 

 ev, 1 + 2 sin + sin2 = 3 – 3 sin2 

 ev, 1 + 2 sin + sin2 – 3 + 3 sin2 = 0 

 ev, 4 sin2 + 2sin – 2 = 0 

 ev, 2 sin2 + sin – 1 = 0 

 ev, 2 sin2 + 2 sin – sin – 1 = 0 

 ev, 2 sin (sin + 1) – 1 (sin + 1) = 0 



D”PZi MwYZ     115 

 ev, (2 sin – 1) (sin + 1) = 0 

 nq, 2 sin – 1 = 0 A_ev, sin + 1 = 0 

 ev, 2 sin = 1 ev, sin = – 1 

 ev, sin = 
1

2
 ev, sin = sin 

3

2
 

     = 
3

2
 

 1g PZzf©v‡M, 

 sin = sin 


6
 

   = 


6
 

 Avevi, 2q PZzf©v‡M, 

  sin = sin 




 – 


6
 

 ev, sin = sin 
6 – 

6
 

 ev, sin = sin 
5

6
 

   = 
5

6
 

 wKš‘  = 
5

6
 , 

3

2
 mgxKiY‡K wm× bv Kivq  Gi GB gvbØq 

MÖnY‡hvM¨ bq| 

 wb‡Y©q gvb :  = 


6
 . (Ans.) 

8bs cÖ‡kœi mgvavb 

h Avgiv Rvwb, †m‡Þ¤̂i gvm = 30 w`b 
 e„wó n‡q‡Q = 12 w`b 

  e„wó nqwb = (30  12) = 18 w`b 

  5 †m‡Þ¤̂i e„wó bv nIqvi m¤¢vebv = 
18

30
 = 

3

5
 (Ans.) 

i GKwU gy`ªv I GKwU Q°v wb‡¶c cix¶v‡K `yB avc wn‡m‡e 
we‡ePbv Kwi| cÖ_g av‡c gy`ªv wb‡¶‡c 2wU djvdj H A_ev T 
Avm‡Z cv‡i| wØZxq av‡c Q°v wb‡¶‡c QqwU djvdj {1, 2, 

3, 4, 5, 6} Avm‡Z cv‡i| NUbvMy‡jvi †gvU djvdj‡K 
Probability tree Gi mvnv‡h¨ wb‡Pi wP‡Î †`Lv‡bv n‡jv : 

 

gy`ªvi wcV 

H 

T 

2q avc 

1g avc 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6  
  bgybv‡¶ÎwU : 
 S = {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6} 

 bgybv‡¶‡Î †gvU bgybv we›`yi msL¨v = 12wU| 

j †`Iqv Av‡Q, †gvU wU‡KU = 22wU 

 31 n‡Z 52 ch©š@ †Rvo msL¨vMy‡jv : 32, 34, 36, 38, 40, 42, 

44, 46, 48, 50, 52 

 Ges 9 Gi MywYZK msL¨vMy‡jv : 36, 45 

 Avgiv Rvwb, 

 †Kvb NUbvi m¤¢vebv = 
D³ NUbvi AbyK‚j djvdj

mgMÖ m¤¢ve¨ djvdj  

 GLv‡b, mgMÖ m¤¢ve¨ djvdj = 22 

 Ges D³ NUbvi AbyK‚j djvdj = 12 

[ 36 †Rvo Ges 9 Gi MywYZK DfqB] 

  P (†Rvo A_ev 9 Gi MywYZK) = 
12

22
 = 

6

11
 (Ans.) 

 

  g‡Wj †U÷- 05  

eûwbe©vPwb Afx¶v 

 
 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb

 
h awi, g(x) = x2 + 6x  a 

 (x + 2), g(x) Gi Drcv`K n‡e hw` g( 2) = 0 nq| 
 GLb, g( 2) = 0 

 ev, ( 2)2 + 6( 2)  a = 0 

 ev, 4  12 = a 

  a =  8 (Ans.) 

i †`Iqv Av‡Q, Q = x3 + y3 + z3  3xyz Ges Q = 0 

 A_©vr, x3 + y3 + z3  3xyz = 0 

 ev, (x + y)3  3xy(x + y) + z3  3xyz = 0 

 ev, (x + y)3 + z3  3xy(x + y + z) = 0 

 ev, (x + y + z)3  3(x + y).z.(x + y + z)  3xy(x + y + z) = 0 

 ev, (x + y + z){(x + y + z)2  3z(x + y)  3xy} = 0 

 ev, (x + y + z) (x2 + y2 + z2 + 2xy + 2yz + 2zx  3zx  3yz  3xy) = 0 
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 ev, (x + y + z)(x2 + y2 + z2  xy  yz  zx) = 0 

 ev, 
1

2
 (x + y + z)(2x2 + 2y2 + 2z2  2xy  2yz  2xz) = 0 

 ev, 
1

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

 2zx + x2) = 0 

  (x + y + z){(x  y)2 + (y  z)2 + (z  x)2} = 0 

 nq, x + y + z = 0 

 A_ev, (x  y)2 + (y  z)2 + (z  x)2 = 0 

 Avgiv Rvwb, KZMy‡jv ivwki e‡M©i mgwó k”b¨ n‡j, 
ivwkMy‡jvi gvbI c„_K c„_Kfv‡e k”b¨ n‡e| 
x  y = 0 

 x = y ... ... (i) 

y  z = 0 

 y = z ... ... (ii) 

z  x = 0 

 z = x ... ... 
(iii) 

 (i), (ii) I (iii) bs n‡Z cvB, x = y = z 

 myZivs, x + y + z = 0 A_ev, x = y = z (†`Lv‡bv n‡jv) 

j GLv‡b, P(x) = x3 + 4x2 + x  6 

  = x3 + 2x2 + 2x2 + 4x  3x  6 

  = x2(x + 2) + 2x(x + 2)  3(x + 2) 

  = (x + 2)(x2 + 2x  3) 

  = (x + 2)(x2 + 3x  x  3) 

  = (x + 2)(x + 3)(x  1) 

 myZivs, 
x3

P(x)
 = 

x3

(x + 2)(x + 3)(x  1)
 

 awi, 
x3

(x + 2)(x + 3)(x  1)
  1 + 

A

x + 2
 + 

B

x + 3
 + 

C

x  1
 ... ... (i) 

 (i) Gi Dfqc¶‡K (x + 2)(x + 3)(x  1) Øviv MyY K‡i cvB, 
 x3  (x + 2)(x + 3)(x  1) + A(x + 3)(x  1) + B(x + 2)(x  1) 

+ C(x + 2)(x + 3) ... ... (ii) 

 (ii) bs G x =  2 ewm‡q cvB, 
 ( 2)3 = 0 + A( 2 + 3) ( 2  1) + 0 + 0 

 ev,  8 =  3A  A = 
8

3
 

 (ii) bs G x =  3 ewm‡q cvB, ( 3)3 = B( 3 + 2)( 3  1) 

 ev,  27 = 4B  B = 
 27

4
 

 (ii) bs G x = 1 ewm‡q cvB, (1)3 = C(1 + 2)(1 + 3) 

 ev, 1 = 12C   C = 
1

12
 

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
x3

(x + 2)(x + 3)(x  1)
 = 1 + 

8

3(x + 2)
  

27

4(x + 3)
 + 

1

12(x  1)
 

 hv wb‡Y©q AvswkK fMœvsk| (Ans.) 

2bs cÖ‡kœi mgvavb 

h cÖ`Ë Abyµg, 1, 
2

3
, 
4

9
, 

8

27
 , .............. 

 = 
1

1
 , 

2

3
 , 

4

9
 , 

8

27
 , .............. 

 = ( )
2

3

0

, ( )
2

3

1

, ( )
2

3

2

, ( )
2

3

3

, .........( )
2

3

n – 1

 

 A_©vr, AbyµgwUi mvaviY c` = ( )
2

3

n – 1

 

  AbyµgwUi 9g c` = ( )
2

3

9 – 1

= ( )
2

3

8

 

  = 
256

6561
 .   (Ans.) 

i †`Iqv Av‡Q, X = 8 + 88 + 888 + .......... 
 ev, X = 8 + 88 + 888 + .......... n Zg c` 
 ev, X = 8(1 + 11 + 111 + ......... n Zg c`) 

 ev, 
X

8
 = 1 + 11 + 111 + ........... n Zg c` 

 ev, 
9X

8
 = 9 + 99 + 999 + ......... 

 ev, 
9X

8
 = (10 – 1) + (100 – 1) + (1000 – 1) + ..... 

 ev, 
9X

8
 = (10 + 100 + 1000 + ... n Zg c`) – (1 + 1 + 1 + ... n Zg c`) 

 ev, 
9X

8
 = (10 + 102 + 103 + ...... n Zg c`) – n 

 ev, 
9X

8
 = 10. 

(10n – 1)

10 – 1
 – n 

 ev, X = 
8

9
 { }

10

9
 (10n – 1) – n  

  X avivwUi cÖ_g n msL¨K c‡`i mgwó = 
80

81
 (10n – 1) – 

8

9
 n  

(Ans.) 

j †`Iqv Av‡Q, Y = 5 + 
10

3
 + 

20

9
 + 

40

27
 + .............. 

 avivwUi cÖ_g c`, a = 5 

 mvaviY Aš@i, r = 

10

3

5
 = 

10

3
  

1

5
 = 

2

3
 

  avivwUi mvaviY ev n Zg c` = arn – 1 = 5( )
2

3

n – 1

 

 †h‡nZz, avivwUi mvaviY Aš@i, r = 
2

3
 A_©vr |r| < 1. 

 myZivs, avivwUi AmxgZK mgwó we`¨gvb| 

  Y avivwUi AmxgZK mgwó, S = 
a

1 – r
 

  = 
5

1 – 
2

3

 

  = 
5

1

3

 

  = 15. (Ans.) 

3bs cÖ‡kœi mgvavb 
h †`Iqv Av‡Q,  5x.52 = (5x)2 

  ev,  5x + 2 = 52x 

    x + 2 = 2x 

  ev,  x = 2 

  wb‡Y©q x = 2 

i †`Iqv Av‡Q, A = 
a3 + a 3  2

a

3

2 + a

 3

2   2

 

  = 
( )a

3

2

2

  2  a
3

2  a
 3

2  + ( )a
 3

2

2

a
3

2 + a
 3

2   2

 

  = 
( )a

3

2  a
 3

2

2

 ( )a
3

2 + a
 3

2   2
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  = 
( )a

3

2 + a
3 

2

2

  4  a
3

2  a
 3

2

( )a
3

2 + a
 3 

2   2

 

  = 
( )a

3

2 + a
3 

2

2

  4

( )a
3

2 + a
 3 

2   2

 

  = 
( )a

3

2 + a
 3 

2

2

  22

( )a
3

2 + a
 3 

2   2

 

  = 
( )a

3

2 + a
 3 

2  + 2  ( )a
3

2 + a
 3 

2   2

( )a
3

2 + a
 3 

2   2

 

  = a
3

2 + a
 3

2  + 2 (cÖgvwYZ) 

j †`Iqv Av‡Q,  B = 3 

  ev,  4y  3  2y + 2 + 35 = 3 

  ev,  (2y)2  3  2y  22 + 35  3 = 0 

  ev,  (2y)2  12  2y + 32 = 0 

  ev,  a2  12a + 32 = 0 [2y = a a‡i] 

  ev,  a2  8a  4a + 32 = 0 

  ev,  a(a  8)  4(a  8) = 0 

  ev,  (a  4) (a  8) = 0 

    a  4 = 0 A_ev, a  8 = 0 

  ev,  a = 4 A_ev, a = 8 

  ev,  2y = 22 A_ev, 2y = 23 [a = 2y ewm‡q] 

    y = 2 A_ev, y = 3 

  wb‡Y©q y = 2, 3 

4bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, 
AD = 3 †m.wg. 
GLv‡b, ABC-Gi fi‡K›`ª O. 

Avgiv Rvwb, 
wÎfz‡Ri fi‡K›`ª ga¨gvÎq‡K 2 : 1 
Abycv‡Z wef³ K‡i| 

 

D 

A 

C B 

O 

E 
F 

 

 myZivs, 

  
OA

OD
 = 

2

1
 

 ev, 
OD

OA
 = 

1

2
 

 ev, 
OD + OA

OA
 = 

1 + 2

2
   [†hvRb K‡i] 

 ev, 
AD

OA
 = 

3

2
 

 ev, 
3

OA
 = 

3

2
 

  OA = 2 †m.wg.| (Ans.) 

i  
 A 

L 
C B 

D  

g‡b Kwi, ABC Gi AD ga¨gv BC evû‡K mgwØLwÊZ 

K‡i‡Q| cÖgvY Ki‡Z n‡e †h, AD2 + BD2 = 
1

2
 (AB2 + AC2). 

 A¼b : A we›`y n‡Z AL  BC AuvwK| 

 cÖgvY : ADC Gi ADC ¯’”j‡KvY Ges CD †iLvi Dci 
AD Gi j¤^ Awf‡¶c LD| 

  ¯’”j‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡`¨i we¯@…wZ 
Abymv‡i cvB, 

  AC2 = AD2 + CD2 + 2CD . LD .............. (i) 

 Avevi, ABD Gi ADB m”¶¥‡KvY Ges BD †iLvi Dci 
AD Gi j¤^ Awf‡¶c LD| 

  m”¶¥‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡`¨i we¯@…wZ 
Abymv‡i cvB, 

  AB2 = AD2 + BD2 – 2BD . LD .............. (ii) 

 GLb, (i) I (ii) bs †hvM K‡i cvB, 
 AC2 + AB2 = AD2 + CD2 + 2CD . LD + AD2 + BD2 – 2BD.LD 

 ev, AB2 + AC2 = 2AD2 + BD2 + 2BD.LD + BD2 – 2BD.LD 

[ BD = CD] 

 ev, AB2 + AC2 = 2AD2 + 2BD2 

  AD2 + BD2 = 
1

2
 (AB2 + AC2). (cÖgvwYZ) 

j  

B C 

A 

E 

D 

F 

O 
 

 ABC Gi ACB = 90 Ges BC, CA I AB evûi ga¨we›`y 
h_vµ‡g D, E I F. Zvn‡j AD, BE I CF n‡jv ABC wÎfy‡Ri 
ga¨gvÎq| 

 cÖgvY Ki‡Z n‡e †h, 2(AD2 + BE2 + CF2) = 3AB2. 

 cÖgvY : g‡b Kwi, BC = a, AC = b, AB = c Ges AD = d,   

BE = e, CF = f 

 ABC Gi AD GKwU ga¨gv| 
 G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 
      AC2 + AB2 = 2(AD2 + CD2) 

 ev, b2 + c2 = 2








d2 + ( )
1

2
 a

2

   [ BD = CD = 
1

2
 BC = 

1

2
 a] 

 ev, b2 + c2 = 2( )d2 + 
1

4
 a2   

 ev, b2 + c2 = 2d2 + 
1

2
 a2 

 ev, b2 + c2 = 
4d2 + a2

2
  

 ev, 4d2 + a2 = 2(b2 + c2) 

 ev, 4d2 = 2(b2 + c2) – a2 

 ev, d2 = 
2(b2 + c2) – a2

4
  (1) 

 Abyiƒcfv‡e, e2 = 
2(c2 + a2) – b2

4
    (2) 

 Ges, f2 = 
2(a2 + b2) – c2

4
  (3) 
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 (1), (2) I (3) bs mgxKiY †hvM K‡i cvB, 

 d2 + e2 + f2 = 
2(b2 + c2) – a2

4
  + 

2(c2 + a2) – b2

4
  + 

2(a2 + b2) – c2

4
  

  = 
2(b2 + c2) – a2 + 2(c2 + a2) – b2 + 2(a2 + b2) – c2

4
  

  = 
3(a2 + b2 + c2)

4
  

 ev, 4(d2 + e2 + f2) = 3(a2 + b2 + c2)  (4) 

 †h‡nZz  ABC G ACB = 90 Ges AwZfyR AB 

  AB2 = AC2 + BC2 

 ev, c2 = b2 + a2  (5) 

 (4) I (5) bs n‡Z cvB, 4(d2 + e2 + f2) = 3(c2 + c2) 
  ev, 4(d2 + e2 + f2) = 3  2c2 

  ev, 2(d2 + e2 + f2) = 3c2 

  2(AD2 + BE2 + CF2) = 3AB2. (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h 5x – 3y + 7 = 0 

 ev, 3y = 5x + 7 

 ev, y = 
5

3
x + 

7

3
  (i) 

 (i) bs †iLvwU‡K y = mx + c Gi mv‡_ Zzjbv K‡i cvB, 

 Xvj m = 
5

3
 (Ans.) 

i y = – 3x + 2 †iLvwU P(t, 8) we› ỳMvgx e‡j, 8 = – 3t + 2 
 ev, 3t =  6   t =  2 

  P we› ỳi ¯’vbv¼ ( 2, 8) 

  P( 2, 8) we›`yMvgx Ges 3 Xvjwewkó mij‡iLvi mgxKiY, 
  y – 8 = 3(x + 2) 

 ev, y – 8 = 3x + 6 

 ev, y – 3x – 8  6 = 0 

 ev, y – 3x – 14 = 0 

  3x – y + 14 = 0 (Ans.) 

j cÖ`Ë mij‡iLvwUi mgxKiY, y =  3x + 2 
 †iLvwU x A¶‡K †h we› ỳ‡K †Q` K‡i Zvi †KvwU y = 0  
  0 =  3x + 2 

 ev, 3x = 2   x = 
2

3
 

 Avevi, †iLvwU y A¶‡K †h we›`y‡Z †Q` K‡i Zvi fzR x = 0 

  y =  3  0 + 2   y = 2 

 myZivs, †iLvwU x A¶‡K (
2

3
, 0) Ges y A¶‡K (0, 2) we› ỳ‡Z 

†Q` K‡i| 

  A( )
2

3
 0 , B(0, 2) Ges C(– 5, – 3) kxl©we›`ywewkó 

 ABC wÎfz‡Ri †¶Îdj = 
1

2
 






2

3
    0     5    

2

3

0    2     3    0

 

  = 
1

2
 {(

4

3
  0  0) – (0 – 10  2)} eM© GKK 

  = 
1

2
 (

4

3
 + 12) eM© GKK 

  = 
1

2
  

40

3
 eM© GKK 

  = 
20

3
 eM© GKK 

  wb‡Y©q †¶Îdj 
20

3
 eM© GKK (Ans.) 

6bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, wmwjÛv‡ii e¨vmva©, r = 5 †mwg 
 Ges wmwjÊv‡ii D‛PZv, h = 12 †mwg 

  wmwjÊv‡ii eµZ‡ji †¶Îdj = 2rh eM© GKK 
  = 2    5  12 eM© †mwg 
  = 376.992 eM© †mwg (cÖvq) (Ans.) 

i †`Iqv Av‡Q, †Mvj‡Ki e¨vm, 
44


 †mwg 

 AZGe, †Mvj‡Ki e¨vmva©, r = 
22


 †mwg = 7.0028 †mwg (cÖvq) 

 †h‡nZz, †MvjKwU NbK AvK…wZi ev‡· wVKfv‡e Gu‡U hvq 

 †m‡nZz, Nb‡Ki evû n‡e †Mvj‡Ki e¨v‡mi mgvb| 

  Nb‡Ki evûi •`N©¨, 2r = 2  
22


 †mwg 

  = 14.0056 †mwg (cÖvq) 

  Nb‡Ki AvqZb = (Nb‡Ki evûi •`N©¨)3 NbGKK 

  = (14.0056)3 Nb †mwg 
  = 2747.3 Nb †mwg (cÖvq) 

 Ges †Mvj‡Ki AvqZb = 
4

3
 r3 NbGKK 

  = 
4

3
   (7.0028)3 Nb †mwg 

  = 1438.48 Nb †mwg (cÖvq) 

  AbwaK…Z As‡ki AvqZb = Nb‡Ki AvqZb  †Mvj‡Ki AvqZb 
  = (2747.3  1438.48) Nb †mwg 

  = 1308.82 Nb †mwg (cÖvq) (Ans.) 

j  

 
 awi, ABCD mvgvš@wi‡Ki KY©Øq AC I BD ci¯“i O 

we›`y‡Z †Q` K‡i‡Q| 

 g‡b Kwi, 


AO = a, 


BO = b, 


OC = c, 


OD = d. cÖgvY Ki‡Z 

n‡e †h, | |a  = | |c , | |b  = | |d . A_©vr, 


AO = 


OC Ges 


BO = 


OD 

 wÎfzRwewa Abymv‡i cvB, 


AO + 


OD = 


AD Ges 


BO + 


OC = 


BC †h‡nZz mvgvš@wi‡Ki wecixZ evûØq ci¯“i mgvb I 

mgvš@ivj, myZivs 


AD = 


BC 

 A_©vr 


AO + 


OD = 


BO + 


OC 
 ev, a + d = b + c 

 ev, a  c = b  d [Dfqc‡¶  c  d †hvM K‡i] 
 GLv‡b, a I c Gi aviK AC  a  c Gi aviK AC| 

 Avevi, b I d Gi aviK BD  b  d Gi aviK BD| 
 a  c I b  d ỳBwU mgvb Ak”b¨ †f±i n‡j Zv‡`i aviK †iLv 

GKB A_ev mgvš@ivj n‡e| 

D C 

A 
B 

O 
d 

c 

a b 
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 wKš‘ AC, BD ỳBwU ci¯“‡‛Q`x Amgvš@ivj mij‡iLv| 
 myZivs a  c I b  d †f±iØq Ak”b¨ n‡Z cv‡i bv weavq G‡`i 

gvb k”b¨ n‡e| 
  a  c = 0 ev, a = c Ges b  d = 0 ev, b = d 

  | |a  = | |c , | |b  = | |d  

  


AO = 


OC Ges 


BO = 


OD 

 A_©vr, AC Ges BD KY©Øq ci¯“i‡K mgwØLwÊZ K‡i| 
(cÖgvwYZ) 

7bs cÖ‡kœi mgvavb 

h GKwU gy`ªv `yBevi wb‡¶‡ci bgybv‡¶Î : {HH, HT, TH, TT} 
GLv‡b, †gvU bgybv we›`y 4wU Ges G‡Z Kgc‡¶ GKwU †Uj 
Av‡Q Ggb bgybv we›`y 3wU| 

  Kgc‡¶ GKwU †Uj Avmvi m¤¢vebv = 
3

4
 (Ans.) 

i 
 A B 

O 

30 

 

 g‡b Kwi, c„w_exi O †K‡› ª̀ A I B ¯’vb ỳBwU 30 †KvY 
Drcbœ K‡i‡Q| 

  c„w_exi e¨vmva©, OB = r = 6440 wK.wg. Ges ¯’vb `yBwUi 
`”iZ¡ AB = s 

†K‡› ª̀ Drcbœ †KvY  = 30 = ( )
30

60


 

   = 




30

60  60



 = 




1

2  60



 

   = 




1

2  60
  



180

c

 = 






21600

c

 

Avgiv Rvwb, s = r = 6440  


21600
 wK.wg. 

   = 0.93666 wK.wg. 
 AB = 0.9367 wK.wg. (cÖvq)| 
myZivs ¯’vb ỳBwUi `”iZ¡ 0.9367 wK.wg. (cÖvq)| (Ans.) 

j †`Iqv Av‡Q, A = xcos Ges B = ysin 

 GLb, A + B = z n‡j, x cos + y sin = z 
 ev, (x cos + y sin)2 = z2  [eM© K‡i] 
 ev, x2 cos2 + y2 sin2 + 2xy sin.cos = z2 

 ev, x2(1  sin2) + y2(1  cos2) + 2xy sin cos = z2 

 ev, x2  x2 sin2 + y2  y2 cos2 + 2xy sin cos = z2 

 ev, x2 + y2  z2 = x2 sin2 + y2 cos2  2xy sin cos 

 ev, x2 sin2 + y2 cos2  2xy sin cos = x2 + y2  z2 

 ev, (x sin  y cos)2 = x2 + y2  z2 

  x sin  y cos =  x2 + y2  z2. (cÖgvwYZ) 

8bs cÖ‡kœi mgvavb
 

h GKwU Q°v wb‡¶‡ci bgybv‡¶Î = {1, 2, 3, 4, 5, 6} 
 A_©vr bgybvwe› ỳ 6wU| 

  2 Gi MywYZK Avmvi AbyK‚j bgybv‡¶Î = {2, 4, 6} 

 A_©vr, 3wU| 

  2 Gi MywYZK Avmvi m¤¢vebv = 
3

6
 = 

1

2
 (Ans.) 

i GKwU wbi‡c¶ Q°v I GKwU gy`ªv GKevi wb‡¶c NUbvi 
Probability tree wb‡æ †`Lv‡bv n‡jv : 

 
  bgybv †¶Î, S = {1H, 1T, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 

 6H, 6T} 
  †gvU bgybvwe›`y = 12wU 
 Q°vq †Rvo msL¨v I gy`ªvq †Uj cvIqvi AbyK‚j djvdj 2T, 

4T, 6T A_©vr, 3wU| 

  Q°vq †Rvo msL¨v I gy ª̀vq †Uj cvIqvi m¤¢vebv = 
3

12
 = 

1

4
  

(Ans.) 

j 1 †_‡K 42 ch©š@ †gvU wU‡KU msL¨v 42wU| 

  †gvU bgybvwe›`y = 42 

 20 Gi MyYbxq‡Ki †mU = {1, 2, 4, 5, 10, 20} 

  AbyK‚j bgybvwe›`y = 6 

  •`efv‡e †bIqv wU‡KUwU 20 Gi MyYbxqK nIqvi 

m¤¢vebv = 
6

42
 = 

1

7
 (Ans.) 

 

 

Q°v 

H 

T 

1 

H 

T 

2 

H 

T 

3 

H 

T 

4 

H 

T 

5 

H 

T 

6 
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  g‡Wj †U÷- 06  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, cÖ`Ë ivwk = 
a

b
 + 

b

c
 + 

c

a
 

 cÖ`Ë ivwkwU‡Z a I b Gi ci¯“i ¯’vb wewbgq Ki‡j cvB, 
b

a
 + 

a

c
 + 

c

b
  hv cÖ`Ë ivwkwU †_‡K wfbœ| 

 myZivs 
a

b
 + 

b

c
 + 

c

a
 ivwkwU cÖwZmg bq| 

 GLb, cÖ`Ë ivwkwU‡Z a Gi ¯’‡j b, b Gi ¯’‡j c Ges c 
¯’‡j a ewm‡q cvB, 

     
b

c
 + 

c

a
 + 

a

b
 hv cÖ`Ë ivwk †_‡K Awfbœ| 

  
a

b
 + 

b

c
 + 

c

a
 ivwkwU PµµwgK| 

   
a

b
 + 

b

c
 + 

c

a
 ivwkwU cÖwZmg bq wKš‘ Pµ-µwgK| (†`Lv‡bv n‡jv) 

i †`Iqv Av‡Q, p(y) = y3 + y2 + 4 

 p(y) †K (2y + m) Øviv fvM Ki‡j fvM‡kl, 

 p( ) 
m

2
 = ( ) 

m

2

3

 + ( ) 
m

2

2

 + 4 =  
m3

8
 + 

m2

4
 + 4 

 p(y) †K (2y + n) Øviv fvM Ki‡j fvM‡kl, 

 p( ) 
n

2
 = ( ) 

n

2

3

 + ( ) 
n

2

2

 + 4 =  
n3

8
 + 

n2

4
 + 4 

 cÖkœg‡Z,  
m3

8
 + 

m2

4
 + 4 =  

n3

8
 + 

n2

4
 + 4 

 ev,  
m3

8
 + 

m2

4
 =  

n3

8
 + 

n2

4
 

 ev,  m3 + 2m2 =  m3 + 2n2 [Dfqc¶‡K 8 Øviv MyY K‡i] 
 ev, 2m2  2n2 = m3  n3 

 ev, 2(m + n)(m  n) = (m  n)(m2 + mn + n2) 

 ev, 2m + 2n = m2 + mn + n2 [ m  n, (m  n)  0 Øviv fvM K‡i] 

  m2 + mn + n2  2m  2n = 0 (†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, g(x) = 
x2

(x  1)2(x  3)
 

 awi, 
x2

(x  1)2(x  3)
  

A

(x  1)
 + 

B

(x  1)2 + 
C

(x  3)
 ........... (i) 

 (i) bs Gi Dfqc¶‡K (x  1)2(x  3) Øviv MyY K‡i cvB, 
 x2  A(x  1)(x  3) + B(x  3) + C(x  1)2 .......... (ii) 

 (ii) bs A‡f` Gi Dfqc‡¶ x = 1 ewm‡q cvB, 
 1 = A.0 + B( 2) + C.0 

 ev, 1 =  2B 

  B =  
1

2
 

 (ii) bs A‡f` Gi Dfqc‡¶ x = 3 ewm‡q cvB, 
 9 = A.0 + B.0 + C(2)2 

 ev, 9 = 4C   C = 
9

4
 

 Avevi, (ii) bs n‡Z cvB, 
 x2 = A(x2  4x + 3) + B(x  3) + C(x2  2x + 1) 

 ev, x2 = (A + C)x2 + ( 4A + B  2C)x + 3A  3B + C 

 Dfqc‡¶i x2 Gi mnM mgxK…Z K‡i cvB, A + C = 1 

  A = 1  C = 1  
9

4
 =  

5

4
 [ ] C = 

9

4
 

 A, B, C Gi gvb (i) bs G ewm‡q cvB, 

 
x2

(x  1)2(x  3)
  

 
5

4

(x  1)
 + 

 
1

2

(x  1)2 + 

9

4

(x  3)
 

  g(x) =  
5

4(x  1)
  

1

2(x  1)2 + 
9

4(x  3)
 (Ans.) 

2bs cÖ‡kœi mgvavb 

h log5 [ ]120 + x2 + 16x + 88  = 3 

 ev, 120 + x2 + 16x + 88  = 53 



 x = logxb

      ax = b
  

 ev, x2 + 16x + 88  = 125 – 120 

 ev, x2 + 16x + 88 = 5 

 ev, ( )x2 + 16x + 88
2
 = (5)2 [eM© K‡i] 

 ev, x2 + 16x + 88 = 25 

 ev, x2 + 16x + 63 = 0  

 ev, x2 + 9x + 7x + 63 = 0 

 ev, x(x + 9) + 7(x + 9) = 0 

 ev, (x + 7) (x + 9) = 0 

nq, A_ev, 
x + 7 = 0  

x = – 7 

x + 9 = 0 

x = – 9 

  wb‡Y©q x = – 7, – 9. 

i cÖ`Ë avivwU, 1 + 
1

3a – 1
  + 

1

(3a – 1)2  + 
1

(3a – 1)3  + ......... 

 a = 
4

3
  n‡j, 

   1 + 
1

3.
4

3
 – 1

  + 
1

( )3.
4

3
 – 1

2
 +  

1

( )3.
4

3
 – 1

3
 + .................. 

 = 1 + 
1

4 – 1
 + 

1

(4 – 1)2  + 
1

(4 – 1)3 + ........... 

 = 1 + 
1

3
  + 

1

32  + 
1

33 + ........... 

 1 + 
1

3
  + 

1

32  + 
1

33  + ................ 

 GwU GKwU My‡YvËi aviv| 

 hvi 1g c`, a = 1, mvaviY AbycvZ, r = 

1

3

1
  = 

1

3
 . 
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  1g 10wU c‡`i mgwó, S10 = 
a(1 – r10)

1 – r
  [ r < 1] 

  = 

1








1 – ( )
1

3

10

1 – 
1

3

  

  = 

1 – 
1

310

3 – 1

3

  = 
(310 – 1)

310    
3

2
   

  = 
310 – 1

2  39   = 
59048

39366
  = 

29524

19683
  

j cÖ`Ë Abš@ My‡YvËi avivwU :  

 1+ 
1

3a  1
 + 

1

(3a  1)2 + 
1

(3a  1)3 + .......... 

 Abš@ My‡YvËi avivwUi 1g c`, p = 1 

 mvaviY AbycvZ, r = 

1

3a  1

1
 = 

1

3a  1
  

 avivwU‡Z AmxgZK mgwó _vK‡e hw` | r | < 1 nq 

 A_©vr, 



1

3a  1
  < 1  

   1 < 
1

3a  1
 < 1  

 nq,  1 < 
1

3a  1
 A_ev, 

1

3a  1
 < 1 

 ev,  1 > 3a  1  ev, 3a  1 > 1  

 ev,  1 + 1 > 3a ev, 3a > 1 + 1  

 ev, 0 > 3a  ev, a > 
2

3
 

  a < 0   

  AmxgZK mgwó, S = 
p

1  r
 = 

1

 1  
1

3a  1

  

  = 
1

3a  1  1

3a  1

 = 
3a  1

3a  2
 

 wb‡Y©q kZ© : a < 0 Ges a > 
2

3
 Ges mgwó 

3a  1

3a  2
 

3bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, ( )n

2
 = ( )n

3
 

 ev, 
n!

(n  2)!  2!
 = 

n!

(n  3)!  3!
 

 ev, 
n!

(n  2)  (n  3)!  2
 = 

n!

(n  3)!  6
 

 ev, 
1

(n  2)  2
 = 

1

6
 

 ev, 2n  4 = 6 

 ev, 2n = 10 

  n = 5 (Ans.) 

i cÖ`Ë ivwk = (2 + ax)7 

 (2 + ax)7 Gi we¯@„wZ‡Z (r + 1) Zg c` = 7Cr2
7  r(ax)r 

  = 7Cr2
7  r.ar.xr 

 x3 msewjZ c‡`i Rb¨, r = 3 

 cÖkœg‡Z, 7C3.2
7  3.a3 = 15120 

 ev, 560a3 = 15120  ev, a3 = 27 = 33 

  a = 3 (Ans.)  

j awi, y = f(x) = ln 
7 + x

7  x
 

 †h‡nZz jMvwi`g dvskb kyaygvÎ abvÍK ev¯@e msL¨vi Rb¨ 
msÁvwqZ nq| 

  
7 + x

7  x
 > 0 hw` (i) 7 + x > 0 Ges 7  x > 0 nq 

 A_ev (ii) 7 + x < 0 Ges 7  x < 0 nq| 
 (i) bs n‡Z cvB, x >  7 Ges  x >  7  x < 7 

  †Wv‡gb = {x :  7 < x} Ges {x : x < 7} 

  = ( 7, )  ( , 7) 

  = ( 7, 7) 

 (ii) bs n‡Z cvB, x <  7 Ges  x <  7 

   x > 7 

  †Wv‡gb = {x : x <  7}  {x : x > 7} =  

  cÖ`Ë dvsk‡bi †Wv‡gb 
 Df = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ( 7, 7)   = ( 7, 7)  

(Ans.) 

 †iÄ wbY©q : awi, y = f(x) = ln 
7 + x

7  x
 

 ev, ey = 
7 + x

7  x
 

 ev, 7 + x = 7ey  xey 

 ev, x(1 + ey) = 7(ey  1) 

 ev, x = 
7(ey  1)

ey + 1
 

 y Gi mKj ev¯@e gv‡bi Rb¨ x Gi ev¯@e gvb cvIqv hvq| 
  cÖ`Ë dvsk‡bi †iÄ, Rf = . (Ans.) 

4bs cÖ‡kœi mgvavb 

h  

P 

A 

C 
D  

 we‡kl wbe©Pb : APC wÎfz‡R AD  PC| 
 cÖgvY Ki‡Z n‡e †h, AP2  AC2 = PD2  CD2. 

 cÖgvY : †h‡nZz, AD  PC 

 myZivs APD  mg‡KvYx wÎfz‡R, 
  AP2 = AD2 + PD2  (i) 

 Avevi, ACD mg‡KvYx wÎfz‡R, 
  AC2 = AD2 + CD2  (ii) 

 (i) bs n‡Z (ii) bs we‡qvM K‡i cvB, 
 AP2  AC2 = AD2 + PD2  AD2  CD2 

  AP2  AC2 = PD2  CD2. (cÖgvwYZ) 

i  

B 

A 

C 
D P  

 we‡kl wbe©Pb : ABC wÎfz‡R AP ga¨gv| APB = 120 
A_©vr ¯’‚j‡KvY| BC Gi Dci AD j¤̂| 

 cÖgvY Ki‡Z n‡e †h, AB2 = AP2 + BP2 + AP . BP. 

 cÖgvY : AD  BC e‡j, 
 ADP mg‡KvYx wÎfz‡R, 
 AP2 = AD2 + PD2  (i) 

 Ges cos APD = 
PD

AP
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 ev, PD = AP . cos APD 

  = AP . cos (180  APB) 

  = AP.cos(180  120) 

  = AP.cos60 

  = AP  
1

2
 

  PD = 
AP

2
  (ii) 

 Avevi, ADB mg‡KvYx wÎfz‡R, 
 AB2 = AD2 + BD2 

  = AD2 + (BP + PD)2 

  = AD2 + BP2 + PD2 + 2 . BP . PD 

  = (AD2 + PD2) + BP2 + 2 . BP . PD 

  = AP2 + BP2 + 2 . BP . 
AP

2
 [i I ii e¨envi K‡i] 

  AB
2
 = AP

2
 + BP

2
 + AP.BP. (cÖgvwYZ) 

j 
 A 

E 

C B P D 

M N 
R 

O 

 

 ABC Gi j¤̂we› ỳ O, cwi‡K› ª̀ M Ges AP GKwU ga¨gv| 
j¤̂we› ỳ O Ges cwi‡K› ª̀ M Gi ms‡hvM †iLv AP ga¨gv‡K        
N we› ỳ‡Z †Q` K‡i‡Q| M, P †hvM Ki‡j MP †iLv BC Gi Dci 
j¤̂| N we› ỳwU ABC Gi fi‡K› ª̀ GwU cÖgvY KivB h‡_ó n‡e|  

 cÖgvY : N we›`y fi‡K› ª̀ bv n‡j a‡i wbB, N we›`y AP ga¨gvi 
Dci Ab¨ GKwU we› ỳ| ABC Gi j¤̂we›`y O †_‡K A kx‡l©i 
`”iZ¡ OA Ges cwi‡K›`ª M †_‡K A kx‡l©i wecixZ evû BC 
Gi ”̀iZ¡ MP| 

  OA = 2MP  (i) 

 †h‡nZz AD I MP DfqB BC Gi Dci j¤̂ †m‡nZz AD || MP 

Ges AP G‡`i †Q`K| 

  PAD = APM    [GKvš@i †KvY] 
 A_©vr, OAN = MPN 

 GLb, ANO Ges PNM Gi g‡a¨ 
 ANO = PNM       [wecÖZxc †KvY] 
 OAN = MPN       [GKvš@i †KvY] 
   Aewkó AON = Aewkó PMN 

  ANO Ges PNM m`„k‡KvYx| 

 myZivs, 
AG

GP
 = 

OA

SP
  

 ev, 
AG

GP
 = 

2SP

SP
   [(i) n‡Z] 

 ev, 
AG

GP
 = 

2

1
 

  AN : NP = 2 : 1 

 A_©vr N we›`y AP ga¨gv‡K 2 : 1 Abycv‡Z wef³ K‡i‡Q| 
  N we›`y ABC Gi fi‡K› ª̀| 
 A_©vr M, N I O we› ỳ wZbwU GKB mij‡iLvq Aew¯’Z| 

(cÖgvwYZ) 

5bs cÖ‡kœi mgvavb
 

h A(6, 7) I C(0,  1) we› ỳMvgx AC †iLvi mgxKiY, 

 
x  6

6  0
 = 

y  7

7 + 1
 

 ev, 
x  6

6
 = 

y  7

8
 

 ev, 
x  6

3
 = 

y  7

4
 

 ev, 4x  24 = 3y  21 

  4x  3y  3 = 0 (Ans.) 

i †`Iqv Av‡Q, 
 ABCD PZzfz©‡Ri PviwU kxl© h_vµ‡g A(6, 7), B( 2, 3), 

C(0,  1) Ges D(8, 3) 

 AB evûi •`N©¨ = (6 + 2)2 + (7  3)2  

  = 82 + 42 = 4 5 GKK 

 BC evûi •`N©¨ = ( 2  0)2 + (3 + 1)2  

  = 22 + 42 = 2 5 GKK 

 CD evûi •`N©¨ = (0  8)2 + ( 1  3)2  

  = 82 + 42 = 4 5 GKK 

 AD evûi •`N©¨ = (8  6)2 + (3  7)2  

  = 22 + 42 = 2 5 GKK 
 GLb, AB = CD Ges BC = AD e‡j PZzfz©RwUi wecixZ 

evûMy‡jvi mgvb| ZvB PZzfz©RwU AvqZ wKsev mvgvš@wiK 
n‡e| 

 Avevi, AC K‡Y©i •`N©¨ = (6  0)2 + (7 + 1)2 

  = 62 + 82 

  = 100 = 10 GKK 

 BD K‡Y©i •`N©¨ = (8 + 2)2 + (3  3)2 = 10 GKK 
 A_©vr, AC KY© = BD KY© 

  PZzfz©RwUi wecixZ evûMy‡jv ci¯“i mgvb Ges KY©ØqI 
ci¯“i mgvb| ZvB, PZzfz©RwU GKwU AvqZ‡¶Î| (Ans.) 

j †`Iqv Av‡Q, 3x  y + 4 = 0 ... ... (i) 
 ev, 3x  y =  4  

  
x

( ) 
4

3

 + 
y

4
 = 1 

 

 A_©vr, GwU x A¶‡K R( ) 
4

3
 0  Ges y A¶‡K (0, 4) 

we›`y‡Z †Q` K‡i| 

Y 

O 

Y 

X X 

P(1, 

7) 

3x  y + 4 = 0 

R( ) 
4

3
 0  Q( )

11

4
 0  



D”PZi MwYZ     123 

 Avevi, 4x + y  11 = 0 ... ... ... (ii)  

 ev, 4x + y = 11 

  
x

11

4

 + 
y

11
 = 1 

 A_©vr, GwU x A¶‡K Q( )
11

4
 0  Ges y A¶‡K (0, 11) 

we›`y‡Z †Q` K‡i| 
 (i) I (ii) bs n‡Z AvoMyYb c×wZ‡Z, 

 
x

11  4
 = 

y

16 + 33
 = 

1

3 + 4
 

  
x

7
 = 

y

49
 = 

1

7
 

 1g I 3q c¶ n‡Z cvB, 
x

7
 = 

1

7
  x = 1 

 2q I 3q c¶ n‡Z cvB, 
y

49
 = 

1

7
  y = 7 

  †iLvØ‡qi †Q`we› ỳ P(1, 7) 

 GLb, mij‡iLvØq x A‡¶i mv‡_ †h wÎfzR Drcbœ K‡i Zvi 

†¶Îdj,  = 
1

2
 








4

3
   

11

4
   1   

4

3

0    0   7    0
 eM© GKK 

  = 
1

2( )
77

4
 + 

28

3
 eM© GKK 

  = 
343

24
 eM© GKK (Ans.) 

6bs cÖ‡kœi mgvavb  

h †`Iqv Av‡Q, P(t, 3t) I Q(t2, 2t) 

 PQ †iLvi Xvj = 
2t  3t

t2  t
 = 

 t

t2  t
 = 

 t

t(t  1)
 = – 

1

t  1
 

 cÖkœg‡Z,  
1

t  1
 =  1 

   ev, 
1

t  1
 = 1  

   ev, t  1 = 1  

   ev, t = 1 + 1  

   t = 2  

  wb‡Y©q gvb, t =2  

i 
A

M N

G

CB
 

 GLv‡b, ABC G AB evûi ga¨we› ỳ w`‡q Aw¼Z MN †iLvsk 
BC -Gi mgvš@ivj| cÖgvY Ki‡Z n‡e †h, N, AC-Gi 
ga¨we› ỳ| N, AC-Gi ga¨we› ỳ bv n‡j g‡b Kwi G, AC Gi 
ga¨we› ỳ| Zvn‡j †f±i we‡qv‡Mi wÎfyR wewa Abyhvqx cvB,  

 

AG  


AM = 


MG 

 ev, 2(

AG  


AM) = 2


MG 

 ev, 2

AG  2


AM = 2


MG 

 wKš‘, 

AC = 2


AG Ges 


AB = 2


AM 

  

AC  


AB = 2


AG  2


AM = 2


MG 

 Avevi, †f±i we‡qv‡Mi wÎfyR wewa Abyhvqx,  

 

AC  


AB = 


BC 

  

BC = 2


MG 

 wKš‘, 

BC || 


MG 

  MG I MN Awfbœ †iLv| A_©vr, G I N Awfbœ we›`y|  
 AZGe, N, AC Gi ga¨we›`y| (cÖgvwYZ) 
j 

 
 GLv‡b, BCNM UªvwcwRqv‡gi BN I CN KY©Ø‡qi ga¨we›`y 

h_vµ‡g P I  Q |  P, Q †hvM Kwi|  

 cÖgvY Ki‡Z n‡e †h PQ || MN || BC Ges PQ = 
1

2
(BC  MN) 

 cÖgvY : g‡b Kwi, †Kv‡bv wbw`©ó g”jwe›`yi †cÖw¶‡Z B, C, N I 
M we›`yi Ae¯’vb †f±i h_vµ‡g b, c, n I m.  

 Zvn‡j 

BC = c  b 

 Ges, 


MN = n  m 

 GLb, P we› ỳi Ae¯’vb †f±i = 
1

2
(b  n)  

 Ges Q we› ỳi Ae¯’vb †f±i = 
1

2
(c  m) 

  

PQ = 

1

2
 (c + m)  

1

2
(b + n) 

  = 
1

2
 (c + m  b  n) 

  = 
1

2
 (c  b + m  n) 

  = 
1

2
(

BC + 


NM) 

  = 
1

2
 (

BC – 


MN) 

 GLb, 

BC I 


MN mgvš@ivj wKš‘ wecixZgyLx|  

 myZivs, (

BC  


MN) †f±iI 


BC I 


MN Gi mgvš@ivj|  

 Avevi, |

PQ| = 

1

2
 |

BC  


MN| 

 ev,  PQ = 
1

2
(|

BC|  |


MN|) 

  PQ = 
1

2
 (BC  MN)  

  PQ || MN || BC Ges PQ = 
1

2
 (BC  MN) (cÖgvwYZ) 

N M 

B C 

P Q 
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Y 

Y 

X X 
 12 

13 

 O  5 

7bs cÖ‡kœi mgvavb
 

h 201236 = 20 + ( )
12

60
 + ( )

36

3600
 

  = ( )20 + 
1

5
 + 

1

100
 

  = 



2021

100
  



180
 †iwWqvb 

  = 0.3527 †iwWqvb (cÖvq) (Ans.) 

i †`Iqv Av‡Q, 3cot2 + cosec2 = P Ges P = 5 

  3cot2 + cosec2 = 5 
 ev, 3cot2 + 1 + cot2 = 5 

 ev, 4cot2 = 4 ev, cot2 = 1 

  cot =  1 

 abvÍK gvb wb‡q cvB, cot = 1 = cot 


4
 = cot 



 + 


4
 

 ev, cot = cot 


4
 = cot 

5

4
 

   = 


4
, 

5

4
 

 FYvÍK gvb wb‡q cvB, cot =  1 =  cot 


4
 

 ev, cot = cot



  


4
 = cot



2  


4
 

 ev, cot = cot 
3

4
 = cot 

7

4
 

   = 
3

4
, 

7

4
 

  wb‡Y©q mgvavb,  = 


4
, 
3

4
, 

5

4
, 
7

4
 (Ans.) 

j †`Iqv Av‡Q, tan = 
5

12
 

  cos =  
12

13
    [ cos FYvÍK] 

  sin =  
5

13
 Ges sec = 

1

cos
 =  

13

12
 

 GLb, Q = 
 sin( ) + cos( )

sec( ) + tan( )
 

  = 
 ( sin) + cos

sec + tan( )
 

  = 
sin + cos

sec  tan
 

  = 

 
5

13
  

12

13

 
13

12
  

5

12

 = 

 5  12

13

 13  5

12

 

  = 
 17

13
  

12

 18
 = 

34

39
 

  Q = 
34

39
 (†`Lv‡bv n‡jv) 

8bs cÖ‡kœi mgvavb 

h 324 = 32 + ( )
4

60


= 32 + ( )

1

15


  

  = ( )32 
1

15


= ( )

481

15


  

  = 



481

15  60

0

  = 
481

900
  



180
 

  = 0.00932 †iwWqvb| (Ans.) 

i GKwU Q°v I ỳBwU gy`ªv wb‡¶‡ci cix¶v‡K wZbwU avc wn‡m‡e 
we‡ePbv Kwi| cÖ_g av‡c Q°v wb‡¶‡c 6wU djvdj {1, 2, 3, 

4, 5, 6} Avm‡Z cv‡i| cieZ©x ỳBwU av‡ci cÖ‡Z¨KwU‡Z 2wU 
djvdj H A_ev T Avm‡Z cv‡i| ZvB cix¶vq †gvU djvdj‡K 
Probability tree Gi mvnv‡h¨ wb‡gœv³fv‡e †`Lv‡bv hvq : 

Q°
vi

 wc
V

H

T

H

T

3q avc

H

T

H

T

1

4

2

2q avc

1g avc

H

T

H

T

H

T

H

T

H

T

H

T

H

T

H

T

3

H

T

H

T

H

T

H

T

H

T

H

T

5

6

 
 bgybv‡¶ÎwU : 
 S = {1HH, 1HT, 1TH, 1TT, 2HH, 2HT, 2TH, 2TT, 3HH, 

3HT, 3TH, 3TT, 4HH, 4HT, 4TH, 4TT, 5HH, 5HT, 5TH, 
5TT, 6HH, 6HT, 6TH, 6TT} 

j 20wU Kv‡W© 31 †_‡K 50 b¤̂iavix msL¨vMy‡jv n‡jv : 
 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 

47, 48, 49, 50. 

 †gvU Kv‡W©i msL¨v = 20wU 
 Kv‡W©i msL¨vwU †gŠwjK A_ev 3 Gi MywYZK Ggb msL¨v = 11wU 
 h_v : 31, 33, 36, 37, 39, 41, 42, 43, 45, 47, 48. 

  Kv‡W©i msL¨vwU †gŠwjK A_ev 3 Gi MywYZK nIqvi 

m¤¢vebv = 
11

20
 . (Ans.) 
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  g‡Wj †U÷- 07  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, P(y) = y3 – y2 – 10y – 8 

 P(y) †K ( y + 5) Øviv fvM Ki‡j fvM‡kl n‡e, P(– 5) 

  P (– 5) = (– 5)3 – (– 5)2 – 10 (– 5) – 8  
  = – 125 – 25 + 50 – 8 
  = – 108  

  wb‡Y©q fvM‡kl = – 108. (Ans.) 

i P(y) †K ( y – a) Øviv fvM Ki‡j fvM‡kl, 
 P(a) = a3 – a2 – 10a – 8  

 Ges P(y) †K (y – b) Øviv fvM Ki‡j fvM‡kl, 
 P(b) = b3 – b2 – 10b – 8  

 cÖkœg‡Z, P(a) = P(b) 

  a3 – a2 – 10a – 8 = b3 – b2 – 10b – 8  

 ev, a3 – b3 – a2 + b2 – 10a + 10b – 8 + 8 = 0  

 ev, (a – b) (a2 + ab + b2) – (a2 – b2) – 10 (a – b) = 0  

 ev, (a – b) (a2 + ab + b2) – (a + b) (a – b) – 10 (a – b) = 0  

 ev, (a – b) (a2 + ab + b2) – (a – b) (a + b + 10) 

 ev, (a – b) (a2 + ab + b2 – a – b – 10) = 0 

  a2 + b2 + ab – a – b – 10 = 0. [a – b  0 Øviv fvM K‡i] 
(†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, Q(a) = a3 + a2 – 6a 

  = a(a2 + a – 6) 
  = a(a2 – 2a + 3a – 6) 
  = a{a (a – 2) + 3 (a – 2) 
  = a(a – 2) (a + 3) 

 GLb, 
a2 + a – 1

Q(a)
  = 

a2 + a – 1

a(a – 2)(a + 3)
  

 awi, 
a2 + a – 1

a(a – 2)(a + 3)
   

A

a
  + 

B

a – 2
  + 

C

a + 3
 .......... (1) 

 (1) bs-Gi Dfq cv‡k¦© a(a – 2) (a + 3) Øviv MyY K‡i cvB, 
  a2 + a – 1 = A(a – 2) (a + 3) + Ba(a + 3) + Ca(a – 2) 

 ev, a2 + a – 1 = A(a2 + a – 6) + B(a2 + 3a) + C(a2 – 2a) 

  a2 + a – 1 = (A + B + C) a2 + (A + 3B – 2C) a – 6A 

 Dfqc¶ n‡Z a2, a Gi mnM I aª‚ec` mgxK…Z K‡i cvB, 
  A + B + C = 1  (2) 

  A + 3B – 2C = 1  (3) 

 Ges – 6A = – 1 

  A = 
1

6
  

 (3)bs mgxKiY †_‡K (2)bs mgxKiY we‡qvM K‡i cvB, 
  A + 3B – 2C = 1 

  A + B + C  = 1 
   (–)  (–)  (–)      (–)    

       2B – 3C  = 0 

 ev, 2B = 3C 

  B = 
3

2
  C  (4) 

 (2) bs-G A = 
1

6
  Ges B = 

3

2
  C ewm‡q cvB, 

1

6
  + 

3

2
 C + C = 1 

 ev, 
3C + 2C

2
  = 1 – 

1

6
  

 ev, 
5C

2
  = 

5

6
  

 ev, C = 
5

6
   

2

5
  = 

1

3
  

 (4)bs mgxKi‡Y C = 
1

3
  ewm‡q cvB, B = 

3

2
   

1

3
  = 

1

2
  

 GLb (1)bs-G A = 
1

6
 , B = 

1

2
  Ges C = 

1

3
  ewm‡q cvB, 

 
a2 + a – 1

a(a – 2) (a + 3)
   

1

6

a
  + 

1

2

a – 2
  + 

1

3

a + 3
  

  = 
1

6a
  + 

1

2(a – 2)
  + 

1

3(a + 3)
  

  
a2 + a – 1

Q(a)
  = 

1

6a
  + 

1

2(a – 2)
  + 

1

3(a + 3)
 ;  

 hv wb‡Y©q AvswkK fMœvsk| (Ans.) 

2bs cÖ‡kœi mgvavb 

h 0.0
.
2 = 0.022222........... 

 = 0.02 + 0.002 + 0.0002 + ........GKwU My‡YvËi aviv hvi cÖ_g 

c` = 0.02 Ges mvaviY AbycvZ = 
0.002

0.02
 = 0.1  

i cÖ`Ë My‡YvËi aviv = 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

(4x + 1)3 + ..... 

 4x = 1 n‡j avivwU = 
1

2
  + 

1

22  + 
1

23 + ................... 

 GLv‡b, 1g c`, a = 
1

2
  

 Ges mvaviY AbycvZ, r = 
2q c`
1g c` = 

1

22

1

2

  = 
1

2
  

  S12 = a ( )
1 – r12

1 – r
  [ r < 1] 

  = 
1

2
 







1 – ( )

1

2

12

1 – 
1

2

 

  = 
1

2
  

1 – ( )
1

2

12

1

2

 

  = 1 – ( )
1

2

12

= 1  
1

212 

  = 
212  1

212   

  = 0.9997 (cÖvq) 
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j  
1

4x + 1
 + 

1

(4x + 1)2 + 
1

(4x + 1)3 + .............. 

 Abš@ My‡YvËi avivwUi 1g c`, a = 
1

4x + 1
  

 Ges mvaviY AbycvZ, r = 
2q c`
1g c`  = 

1

(4x + 1)

1

(4x + 1)2

 = 
1

4x + 1
  

 My‡YvËi avivi AmxgZK mgwói †¶‡Î, | r | < 1 

   ev, 
1

4x + 1
 < 1 

   ev,  |4x + 1| > 1 

 (4x + 1) AFYvÍK n‡j, 4x + 1 > 1 
   ev, 4x > 0 

   ev, x >  0 

 (4x + 1) FYvÍK n‡j, – (4x + 1) > 1 
  ev, 4x + 1 <  – 1 

  ev, 4x < – 2 

  ev, x < – 
1

2
  

  wb‡Y©q kZ© : x < – 
1

2
  A_ev x > 0 

  avivwUi AmxgZK mgwó,  

 S = 
a

1 – r
 = 

1

4x + 1

 1 – 
1

4x + 1

 

  = 
1

4x + 1
  

4x + 1

4x
  = 

1

4x
  

  wb‡Y©q kZ©, x < – 
1

2
 A_ev, x > 0 Ges mgwó = 

1

4x
  

3bs cÖ‡kœi mgvavb 

h  g‡b Kwi, P(x) = x4 – 3x2 + 6x – 4 

 GLv‡b aª‚ec` = – 4 Ges gyL¨ mnM = 1 

 myZivs, – 4 Gi Drcv`Kmg”‡ni †mU = { 1,  2,  4}  

 x = 1 ewm‡q cvB, P(1) = (1)4 – 3(1)2 + 6 (1) – 4  
   = 1 – 3 + 6 – 4  
   = 7 – 7 = 0 

  (x – 1), p(x)-Gi GKwU Drcv`K 
 GLb, P(x) = x4 – 3x2 + 6x – 4  

  = x4 – x3 + x3 – x2 – 2x2 + 2x + 4x – 4  
  = x3(x – 1) + x2 (x –1) – 2x (x – 1) + 4 (x – 1)  
  = (x – 1) (x3 + x2 – 2x + 4). (Ans.) 

i †`Iqv Av‡Q, xa = yb = zc Ges z2 = xy  

  xa = zc ev, x = z
c

a  

 Ges yb
 = zc ev, y = z

c

b  

 GLb, z2 = xy  

  ev, z2 = z
c

a . z
c

b  

  ev, z2 = z
c

a
 + 

c

b  

  ev, 2 = 
c

a
 + 

c

b
  

  ev, 
2

c
 = 

1

a
 + 

1

b
       [Dfqc¶‡K c Øviv fvM K‡i]  

  
1

a
 + 

1

b
 = 

2

c
 . (cÖgvwYZ) 

j g‡b Kwi, ( )2x – 
k

2x2

9

 wØc`x ivwkwUi (r + 1)-Zg c`  x ewR©Z|  

  (r + 1) Zg c` = 9Cr (2x)9 – r ( )– 
k

2x2

r

  

  = 9Cr . 2
9 – r . x9 – r (– 1)r . 2 – r . x – 2r . kr 

  = (– 1)r 9Cr . x
9 – 3r . kr . 29–2r  

 x ewR©Z c‡`i Rb¨, 9 – 3r = 0   r = 3 

  (r + 1) ev (3 + 1) ev 4 Zg c` x ewR©Z| 
 cÖkœg‡Z, (– 1)3 9C3 . k

3 . 29–2.3 = 18144 

  ev, – 84 × k3 × 8 = 18144  ev, k3 = – 
18144

84×8
 

  ev, k3 = – 27   ev, k3 = (– 3)3  

  k = – 3. (Ans.)  

4bs cÖ‡kœi mgvavb 

h  
A 

B 

B 
Y X 

A  
 wP‡Î AB †iLvsk XY †iLvi Dci AB †iLvs‡ki j¤̂ Awf‡¶c|  

i GLv‡b, PQRS GKwU e„Ë Ges GB 
e„‡Ë Aš@wj©wLZ PQRS PZzf©y‡Ri PR 
I QS ỳBwU KY©| 

 PQRS PZzf©y‡Ri wecixZ evûMy‡jv 
h_vµ‡g PQ I RS Ges QR I PS| 
cÖgvY Ki‡Z n‡e †h,  

 PQ.RS + PS.QR = PR.QS.  
 A¼b : QPR †K SPR †_‡K †QvU 

a‡i wb‡q P we›`y‡Z PS †iLvs‡ki mv‡_ QPR Gi mgvb K‡i 

SPT AuvwK †hb PT †iLv QS KY©‡K T we›`y‡Z †Q` K‡i| 
 cÖgvY : A¼b Abymv‡i, QPR = SPT 

 ev, QPR + RPT = SPT + RPT    [RPT †hvM K‡i] 
  QPT = RPS 

  GLb, PQT I PRS Gi g‡a¨ 
  QPT = RPS, PQS = PRS 

 [ GKB e„Ëvskw¯’Z †KvY mgvb] 
  Ges Aewkó PTQ = Aewkó PSR 

  PQT I PRS m „̀k‡KvYx| 

  
QT

RS
  = 

PQ

PR
  

  A_©vr PR . QT = PQ . RS .......................... (i) 

  Avevi, PQR I PTS Gi g‡a¨ 
  QPR = SPT  [A¼b Abymv‡i] 
  PRQ = PST  [ GKB e„Ëvskw¯’Z †KvY mgvb] 
  Ges Aewkó PQR = Aewkó PTS 

  PQR I PTS m „̀k‡KvYx| 

  PS

PR
  = 

ST

QR
  

  ev, PR . ST = QR . PS ......................... (ii) 

  (i) I (ii) †hvM K‡i cvB, 
      PR . QT + PR . ST = PQ . RS + QR . PS 

  ev, PR (QT + ST) = PQ . RS + QR . PS 

 ev, PR . QS = PQ . RS + QR . PS  [ QT + ST = QS] 

 PQ.RS + PS.QR = PR.QS. (cÖgvwYZ) 

S

R

P

Q T
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j 
 P 

Q 
T 

R 
S 

 

 †`Iqv Av‡Q, PQS wÎfy‡Ri P Gi mgwØLÊK †iLvsk QS †K 

T we› ỳ‡Z Ges PQS cwie„Ë‡K R we› ỳ‡Z †Q` K‡i| cÖgvY 
Ki‡Z n‡e †h, PT2  = PQ . PS – QT. TS. 

 cÖgvY : PQT Ges STR-G GKB Pvc PS Gi Dci 
 PQT = SRT Ges PTQ = STR  [wecÖZxc †KvY] 
  wÎfyRØq m „̀k| 

  
PT

ST
  = 

QT

TR
   [ Abyiƒc evûi AbycvZ mgvb] 

 ev, PT. TR = QT.ST  [eRªMyYb K‡i] 
 Avevi, PQT Ges PSR Gi g‡a¨ 
 QPT = SPR    [PT, P-Gi mgwØLÊK] 
 PQT = PRS    [ GKB e„Ëvskw¯’Z †KvY] 
  wÎfyRØq m „̀k, 

   
PQ

PT
  = 

PR

PS
  

 ev, PQ.PS = PT.PR     [eRªMyYb K‡i] 
 ev, PQ.PS = PT (PT + TR)    [ PR = PT + TR] 

 ev, PQ.PS = PT2 + PT.TR 

 ev, PQ.PS = PT2 + QT.ST   [PT.TR = QT.ST] 

 myZivs PT2 = PQ .PS – QT.TS. (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h Avgiv Rvwb, (x1, y1) I (x2, y2) we›`yMvgx mij‡iLvi  

 Xvj = 
y2 – y1

x2 – y1
  

  (8, 4) I (– 4, 6) we›`yMvgx mij‡iLvi Xvj = 
6 – 4

– 4 – 8
 

  = 
2

– 12
 

  = – 
1

6
 .   (Ans.) 

i †`Iqv Av‡Q, A, B I D we› ỳ wZbwUi ¯’vbv¼ h_vµ‡g 
 A(2, 5), B(5, 9) Ges D(6, 8)| 
 GLv‡b, A, B I D we›`y wZbwU‡K Nwoi KuvUvi wecixZ w`‡K 

we‡ePbv Kwi| 

  ABD-Gi †¶Îdj = 
1

2
 

2

5
   

5

9
   

6

8
   

2

5
 eM© GKK 

  = 
1

2
 (18 + 40 + 30 – 25 – 54 – 16) eM© GKK 

  = 
1

2
 |– 7| eM© GKK 

  = 
7

2
 eM© GKK|   (Ans.) 

j †`Iqv Av‡Q, ABCD i¤^‡mi wZbwU kxl©we›`y A(2, 5),  

B(5, 9), D(6, 8)| 
 B(5, 9) C(x, y) 

D(6, 8) 
A(2, 5)  

 awi, i¤̂mwUi Aci kxl©we›`y C Gi ¯’vbv¼ C(x, y)| i¤^‡mi 
AC I BD KY©Øq ci¯“i‡K O we›`y‡Z †Q` K‡i‡Q| 

 GLb, AC K‡Y©i ga¨we›`y = ( )
2 + x

2
  

5 + y

2
 

  BD K‡Y©i ga¨we›`y = ( )
5 + 6

2
  

9 + 8

2
 = ( )

11

2
  

17

2
 

 †h‡nZz, i¤̂‡mi KY©Øq ci¯“i‡K mgwØLwÊZ K‡i, †m‡nZz 

      
2 + x

2
 = 

11

2
      

5 + y

2
 = 

17

2
 

  ev, 2 + x = 11 ev, 5 + y = 17 

   x = 9  y = 12 

  C we›`yi ¯’vbv¼ C(9, 12).    (Ans.) 

6bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, B(7, – 3) Ges  C(2, 3) 

 BC †iLvi Xvj = 
3 – (– 3)

2 – 7
  

  = 
3 + 3

– 5
  = – 

6

5
  

 wb‡Y©q BC †iLvi Xvj – 
6

5
 | 

i †`Iqv Av‡Q, A(2, – 3), B(7, – 3) Ges C(2, 3) 

 we›`yMy‡jv QK KvM‡R ¯’vcb Kiv n‡jv : 

 
 GLv‡b, AB = (7 – 2)2 + (– 3 + 3)2  

  = 52 + 02  = 5 GKK 
 BC = (7 – 2)2 + (– 3 – 3)2  

  = 52 + 62  

  = 25 + 36  

  = 61  GKK 
 AC = (2 – 2)2 + (3 + 3)2  

  = 0 + 62  

  = 6 GKK 
 GLb, BC2 = ( 61)2  = 61  

 Ges AB2 + AC2 = 52 + 62 = 25 + 36 = 61 

  BC2 = AB2 + AC2 

  ABC GKwU mg‡KvYx wÎfyR| 
 AZGe, A, B Ges C GKwU mg‡KvYx wÎfy‡Ri kxl©we› ỳ| (cÖgvwYZ) 

j ÔLÕ n‡Z cÖvß, 
 AB = 5 GKK, 
 AC = 6 GKK 
 Ges BC = 61 GKK 
 AB †K A¶ a‡i ABC †K GK cvK Nyiv‡j mge„Ëf‚wgK 

†KvYK Drcbœ nq| hvi e¨vmva©, r = AC = 6 GKK Ges D‛PZv, 
h = AB = 5 GKK I †njv‡bv Zj, l = 61 GKK| 

  †KvY‡Ki mgMÖZ‡ji †¶Îdj = r (r + l) eM© GKK 
  = 3.1416  6  (6 + 61)  

  = 260.318 eM© GKK (cÖvq) 
 wb‡Y©q †¶Îdj 260.318 eM© GKK (cÖvq)| 

Y 

Y 

X X 

A (2, – 3) B (7, – 3) 

C (2, 3) 

O 
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7bs cÖ‡kœi mgvavb 

h 4530 = ( )45 
30

60


= ( )45 

1

2


 

  = ( )
91

2


= 



91

2
  



180


†iwWqvb 

  = 
91

360
 †iwWqvb 

  = 0.7941 †iwWqvb 

i †`Iqv Av‡Q, cosec = 
13

5
 

  ev, 
1

sin
 = 

13

5
 

  ev, sin = 
5

13
 

  ev, sin2 = ( )
5

13

2

 

  ev, 1 – cos2 = 
25

169
 

  ev, cos2 = 1 – 
25

169
 

  ev, cos2 = 
144

169
 

  ev, cos =  
144

169
 

  ev, cos =  
12

13
 

 


2
 <  <  e‡j, cos FYvÍK n‡e, 

   cos = – 
12

13
 

 evgc¶ = 
tan + sec (– )

cot + cosec (– )
 

  = 
tan + sec

cot – cosec
 

  = 

sin

cos
 + 

1

cos

cos

sin
 – cosec

 

  = 

5

13

– 12

13

 + 
1

– 
12

13

– 12

13

 
5

13

 –
13

5

  

  = 

– 
5

12
 – 

13

12

– 
12

5
 – 

13

5

 

  = 

– 18

12

– 25

5

 

  = 
– 18

12
  

5

– 25
 

  = 
3

10
 = Wvbc¶ 

  evgc¶ = Wvbc¶ (cÖgvwYZ) 

j  
 Z 

P 

 

m 

Q 
R 

n 

X 

 

 wP‡Î, RQ = n2 – m2 

 (ii) n‡Z, m + n2 – m2 = 2n 

  ev, 
m

n
 + 

n2 – m2

n
 = 2 

  ev, 
PQ

PR
 + 

RQ

PQ
 = 2 

  ev, cos + sin = 2 

  ev, sin = 2 – cos 

  ev, (sin)2 = ( 2 – cos)2   [eM© K‡i] 
  ev, sin2 = ( 2)2 – 2 2 cos + cos2 

  ev, 1 – cos2 = 2 – 2 2 cos + cos2 

  ev, 1 – cos2 – 2 + 2 2 cos – cos2 = 0 

  ev, – 2 cos2 + 2 2 cos – 1 = 0 

  ev, 2 cos2 – 2 2 cos + 1 = 0 

  ev, ( 2 cos)2 – 2 2 cos + 1 = 0 

  ev, ( 2 cos – 1)2 = 0 

  ev, 2 cos – 1 = 0 

  ev, 2 cos = 1 

  ev, cos = 
1

2
 

  ev, cos = cos 45 

   = 45  

8bs cÖ‡kœi mgvavb 

h GKwU gy`ªv wZbevi wb‡¶c cix¶vq †gvU djvdj wb‡gœi 
Probability tree Gi gva¨‡g †`Lv‡bv n‡jvÑ 

gy ª̀vi wcV

H

T

H

T

3q evi

H

T

H

T

H

T

T

H

T

H

2q evi

1g evi

 
  bgybv‡¶Î : S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}.    

(Ans.) 
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i Probability Tree : 

 

   XvKv 
  

5 
7   1   

  
5 
7   =  2 

7   
ewikvj j‡Â 

  ewikvj (j‡Â bq) 
  

KzqvKvUv (ev‡m) 
  

  
     

  
  

1     
4 
5   =  1 

5     
1 
5   

4 
5   

4 
5   

KzqvKvUv (ev‡m bq) KzqvKvUv (ev‡m) KzqvKvUv (ev‡m bq) 
 

 myZivs, •mK‡Zi XvKv †_‡K ewikvj j‡Â bv hvIqv Ges 

ewikvj †_‡K KzqvKvUv ev‡m hvIqvi m¤¢vebv = 
2

7
  

4

5
 = 

8

35
  

  wb‡Y©q m¤¢vebv = 
8

35
 .    (Ans.) 

j cjv‡ki e¨v‡M 11wU njy`, 12wU Kv‡jv Ges 17wU meyR gv‡e©j 
Av‡Q| •`efv‡e Zz‡j †bIqv gv‡e©jwU njy` n‡j e¨v‡M Aewkó 
njy` gv‡e©‡ji msL¨v = 11  1 = 10wU| 

  e¨v‡M eZ©gvb †gvU gv‡e©‡ji msL¨v = (10+ 12 + 17) wU 
  = 39wU 

 GLb, wØZxq gv‡e©jwU Kv‡jv nIqvi m¤¢vebv = 
12

39
 

 Ges wØZxq gv‡e©jwU meyR nIqvi m¤¢vebv = 
17

39
 

  wØZxq gv‡e©jwU Kv‡jv ev meyR nIqvi m¤¢vebv = 
12

39
 + 

17

37
 

  = 
12 + 17

39
 = 

29

39
 

  wb‡Y©q m¤¢vebv 
29

39
 . (Ans.) 

 

  g‡Wj †U÷- 08  

eûwbe©vPwb Afx¶v 

 
 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, g(x) = 2x + 1 

 GLv‡b,  2x + 1 R n‡e hw` I †Kej hw` 
        2x + 1  0 nq 
  ev, 2x  – 1 

   x  – 
1

2
 

  †Wv‡gb = {x  R : x  – 
1

2
}.     (Ans.) 

i †`Iqv Av‡Q, A(p, q, r) = (p + q + r) (pq + qr + rp) 

 Ges A(p, q, r) = pqr 

 ev, (p + q + r) (pq + qr + rp) = pqr 

 ev, (p + q + r) (pq + qr + rp) – pqr = 0 

 ev, p2q + pqr + rp2 + pq2 + q2r + pqr + pqr + qr2 + r2p – pqr = 0 

 ev, p2q + pqr + rp2 + pq2 + q2r + pqr + qr2 + r2p = 0 

 ev, p2q + pq2 + pqr + q2r + rp2 + pqr + r2p + qr2 = 0 

 ev, pq(p + q) + qr(p + q) + rp(p + q) + r2 (p + q) = 0 

 ev, (p + q) (pq + qr + rp + r2) = 0 

 ev, (p + q) {q(r + p) + r(r + p)}= 0 

 ev, (p + q) (q + r) (r + p) = 0 

  p = – q A_ev, q = – r A_ev, r = – p  

 p = – q n‡j, 

evgc¶ = 
1

(p + q + r)5 = 
1

( q + q + r)5 = 
1

r5 

Wvbc¶ = 
1

p5 + 
1

q5 + 
1

r5 = 
1

( q)5 + 
1

q5 + 
1

r5 = 
1

r5 

 
1

(p + q + r)5 = 
1

p5 + 
1

q5 + 
1

r5 (†`Lv‡bv n‡jv) 

j †`Iqv Av‡Q, Q(x) = x3 – 49x 

  = x(x2 – 49) 
  = x{(x)2 – (7)2} 
  = x(x + 7) (x – 7) 

  
x3

Q(x)
 = 

x3

x(x + 7) (x – 7)
 = 

x2

(x + 7) (x – 7)
 

 awi, 
x2

(x + 7) (x – 7)
  1 + 

A

x + 7
 + 

B

x – 7
 ............. (i) 

 GLb, (i) bs Gi Dfqc¶‡K (x + 7) (x – 7) Øviv MyY K‡i cvB, 
 x2  (x + 7) (x – 7) + A(x – 7) + B(x + 7) .......... (ii) 

 (ii) bs Gi Dfqc‡¶ ch©vqµ‡g x = 7, – 7 ewm‡q cvB, 
     72 = B(7 + 7) 

  B = 
49

14
 = 

7

2
 

 Ges (– 7)2= A(– 7 – 7) 

  A = 
49

– 14
 = 

– 7

2
 

 GLb, A I B Gi gvb (i) bs mgxKi‡Y ewm‡q cvB, 

 
x2

(x + 7) (x + 7)
  1 + 

– 
7

2

x + 7
 + 

7

2

x – 7
 

  
x3

Q(x)
 = 1 – 

7

2(x + 7)
 + 

7

2(x – 7)
 

 BnvB wb‡Y©q AvswkK fMœvsk| 

2bs cÖ‡kœi mgvavb 

h y8 y6 y4 

 = y8 y6.y2 

 = y8 y8 

 = y8.y4 

 = y12 
 = y6 

  wb‡Y©q gvb y6. (Ans.) 

ewikvj (j‡Â) ewikvj (j‡Â bq) 

– 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     130 

i †`Iqv Av‡Q, p2 + 2 = 
3

49 + 
1

3
49

 

 ev, p2 + 2 = 
3

72 + 
1

3
72

 

 ev, p2 + 2 = 7

2

3 + 7
 

2

3 

 ev, p2 = ( )7

1

3

2

  2.7

1

3.7


1

3 + ( )7


1

3

2

 

 ev, p2 = 





7

1

3  7


1

3

2

 

 ev, p = 7

1

3  7


1

3 [eM©g”j K‡i] 

 ev, p3 = ( )7

1

3  7


1

3

3

 [Nb K‡i] 

 ev, p3 = ( )7

1

3

3

  ( )7


1

3

3

  3.7

1

3.7


1

3( )7

1

3  7


1

3  

 ev, p3 = 7  71  3.p 

 ev, p3 = 7  
1

7
  3p 

 ev, p3 = 
49  1  21p

7
 

 ev, 7p3 = 48  21p 

  7p3 + 21p = 48 (cÖgvwYZ) 

j awi, y = f(x) = ln 
6 + x

6 – x
  

 †h‡nZz jMvwi`g ïaygvÎ abvZ¥K ev¯@e msL¨vi Rb¨ msÁvwqZ nq 

  6 + x

6 – x
  > 0 hw` (i) 6 + x > 0 Ges 6 – x > 0 nq 

  A_ev, (ii) 6 + x < 0 Ges 6 – x < 0 nq, 
  (i) bs n‡Z cvB, 
      x > – 6 Ges – x > – 6 

  ev, x > – 6 Ges x < 6 

  †Wv‡gb = {x : – 6 < x}  {x : x < 6} 

   = (– 6, )  (– , 6) 
   = (– 6, 6) 

  (ii) bs n‡Z cvB, 
      x < – 6 Ges – x < – 6 

  ev, x < – 6 Ges x > 6 

  †Wv‡gb = {x : x < – 6}  {x : x > 6} =  

  cÖ`Ë dvsk‡bi †Wv‡gb 
  D = (i) I (ii) Gi †¶‡Î cÖvß †Wv‡g‡bi ms‡hvM 
   = (– 6, 6)   
   = (– 6, 6) 

  †iÄ : y = f(x) = ln 
6 + x

6 – x
  

  ev, ey = 
6 + x

6 – x
  

  ev, 6 + x = 6ey – xey 

  ev, x(1 + ey) = 6(ey – 1) 

  ev, x = 
6(ey – 1)

ey + 1
  

  y-Gi mKj ev¯@e gv‡bi Rb¨ x Gi gvb ev¯@e nq| 
   cÖ`Ë dvsk‡bi †iÄ Rf = 

 

R  

   wb‡Y©q †Wv‡gb Df = (– 6, 6) Ges †iÄ Rf = 
 

R (Ans.) 

3bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, A = ( )k + 
x

2

5

 

 k = 1 n‡j, A = ( )1 + 
x

2

5

 

 c¨vm‡K‡ji wÎfzR e¨envi K‡i, 
     1      

    1  1     

   1  2  1    

  1  3  3  1   

 1  4  6  4  1  

1  5  10  10  5  1 

  A = 1 + 5( )
x

2
 + 10( )

x

2

2

 + 10( )
x

2

3

 + 5( )
x

2

4

 + ( )
x

2

5

 

  = 1 + 
5x

2
 + 

5x2

2
 + 

5x3

4
 + 

5x4

16
 + 

x5

32
 (Ans.) 

i †`Iqv Av‡Q, B = 4 + 44 + 444 + ... ... 

 = 4(1 + 11 + 111 + ... ... + n Zg c`) 

 = 
4

9
 (9 + 99 + 999 + ... ... + n Zg c`) 

 = 
4

9
 {(10  1) + (100  1) + (1000  1) + ... ... + n Zg c`)} 

 = 
4

9
 {(10 + 100 + 1000 + ... ... + n Zg c`)  (1 + 1 + 1 + ...  

... + n Zg c`)} 

  = 
4

9
 








10.



10n  1

10  1
  n  = 

40

81
 (10n  1)  

4

9
 n 

 AZGe, B avivwUi cÖ_g n msL¨K c‡`i mgwó, 

 Sn = 
40

81
 (10n  1)  

4

9
 n (Ans.) 

j †`Iqv Av‡Q, A = ( )k + 
x

2

5

 

 ÔKÕ Gi c¨vm‡K‡ji wÎfzR e¨envi K‡i cvB, 

 A = k5 + 5k4 ( )
x

2
 + 10k3( )

x

2

2

 + 10k2( )
x

2

3

 + 5k( )
x

2

4

  

+ ( )
x

2

5

 

  = k5 + 
5

2
 k4x + 

5

2
 k3x2 + 

5

4
 k2x3 + 

5

16
 kx4 + 

x5

32
 

 A = 32  px + qx2 + rx3 + ... ... ... n‡j, k5 = 32 = 25 
  k = 2 

  p = 
5

2
 k4 = 

5

2
 (2)4 = 40   p =  40 

 q = 
5

2
 k3 = 

5

2
 (2)3 = 20 

 Ges r = 
5

4
 k2 = 

5

4
  22 = 5 

  p =  40, q = 20 I r = 5 (Ans.) 

4bs cÖ‡kœi mgvavb
 

h g‡b Kwi, mg‡KvYx wÎfz‡Ri AwZfzR = x cm 

 Avgiv Rvwb, mg‡KvYx wÎfz‡Ri †¶‡Î, 
 3  (AwZfz‡Ri eM©) = 2  (ga¨gvÎ‡qi e‡M©i mgwó) 

 ev, 3  x2 = 2  (52 + 62 + 72)  ev, x2 = 
2

3
  110 

 ev, x2 = 
220

3
  ev, x = 

220

3
 

  x = 8.56 cm (cÖvq) (Ans.) 
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i ABC-Gi BC, AC Ges 
AB evûi ga¨we›`y h_vµ‡g 
D, E, F| A_©vr AD, BE I 

CF wZbwU ga¨gv, hviv 
ci¯“i fi‡K› ª̀ O †Z 
wgwjZ n‡q‡Q| cÖgvY 

Ki‡Z n‡e †h, OA2 + OB2 + OC2 = 
1

3
 (AB2 + BC2 + AC2) 

 cÖgvY: ABC Gi AD, BE I CF wZbwU ga¨gv| 
  G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 
 AB2 + CA2 = 2(AD2 + BD2) ... ... (i) 
 AB2 + BC2 = 2(BE2 + CE2) ... ... (ii) 

 Ges BC2 + CA2 = 2(CF2 + BF2) ... ... (iii) 

 GLb mgxKiY (i), (ii) I (iii) bs †hvM K‡i cvB, 
 2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 2CE2  

+ 2CF2 + 2BF2 

 ev, 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) + 2(BD2  

+ CE2 + BF2) 

 ev, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + (2BD)2 

+ (2CE)2 + (2BF)2 

 ev, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2  

+ CA2 + AB2 

 ev, 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) ... ... (iv) 

 Avgiv Rvwb, wÎfz‡Ri ga¨gvMy‡jv †Q` we›`y‡Z 2 : 1 Abycv‡Z 
wef³ nq| 

  
AO

OD
 = 

2

1
 ev, 

OD

AO
 = 

1

2
 ev, 

OD + AO

AO
 = 

1 + 2

2
 [†hvRb K‡i] 

 ev, 
AD

AO
 = 

3

2
 ev, 2AD = 3AO ev, 4AD2 = 9AO2 [eM© K‡i] 

 Abyiƒ‡c, 4BE2 = 9BO2 Ges 4CF2 = 9CO2 
  (iv) bs mgxKiY †_‡K cvB, 
 3(AB2 + BC2 + CA2) = 9AO2 + 9BO2 + 9CO2 

 ev, 3(AB2 + BC2 + CA2) = 9(AO2 + BO2 + CO2) 

 ev, OA2 + OB2 + OC2 = 
3

9
 (AB2 + BC2 + AC2) 

  OA2 + OB2 + OC2 = 
1

3
 (AB2 + BC2 + AC2) (cÖgvwYZ) 

j we‡kl wbe©Pb : †`Iqv Av‡Q, 
ABC Gi BC evû M I N 
we›`y‡Z mgvb wZbfv‡M 
wef³ nq| A_©vr,  

 BM = MN = CN| 

 A, M I A, N †hvM Kwi| 
cÖgvY Ki‡Z n‡e †h, 

 AB2 + AC2 = AM2 + AN2 + 4MN2. 

 cÖgvY : ABN Gi ga¨gv AM 

  G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 
 AB2 + AN2 = 2(AM2 + MN2) ... ... (i) 

 Avevi, AMC G ga¨gv AN 

  AM2 + AC2 = 2(AN2 + MN2) ... ... (ii) 

 GLb, (i) I (ii) bs mgxKiY †hvM K‡i cvB, 
 AB2 + AN2 + AM2 + AC2 = 2AM2 + 2MN2 + 2AN2  

+ 2MN2 

 ev, AB2 + AC2 = 2AM2 + 2AN2 + 4MN2  AM2  AN2 

  AB2 + AC2 = AM2 + AN2 + 4MN2. (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h kx + 3y = 23 †iLvwU (4, 5) we›`yMvgx n‡j, k × 4 + 3 × 5 = 23  
 ev, 4k + 15 = 23  

 ev, 4k = 8  

 ev, k = 2  

  †iLvwU, 2x + 3y = 23  

 ev, 3y = – 2x + 23  y = – 
2

3
 x + 

23

3
  

 Xvj m = – 
2

3
 < 0 e‡j, GwU x-A‡¶i abvÍK w`‡Ki mv‡_ 

¯’‚j‡KvY Drcbœ K‡i| (†`Lv‡bv n‡jv) 

i L1 †iLvwU, 3x + 8y = 25  
 ev, 8y = – 3x + 25  

  y = – 
3

8
 x + 

25

8
 

  L1 †iLvwUi Xvj  m = – 
3

8
 

 L1 †iLvwU Ges wb‡Y©q †iLvwU mgvš@ivj e‡j G‡`i Xvj mgvb n‡e| 

  (5, 7) we› ỳMvgx I – 
3

8
 Xvjwewkó †iLvi mgxKiY,  

  y – 7 = – 
3

8
 (x – 5)  

 ev, 8y – 56 = – 3x + 15  

  3x + 8y – 71 = 0. (Ans.)  

j L1 : 3x + 8y = 25 †iLvwU x A¶‡K †h we›`y‡Z †Q` K‡i Zvi 
†KvwU y = 0 n‡e,  

  3x + 8 × 0 = 25  

 ev, 3x = 25  

  x = 
25

3
 

 Avevi, L1 †iLvwU y A‡¶i †h we› ỳ‡Z †Q` K‡i Zvi fzR x = 0 n‡e, 
  3 × 0 + 8y = 25  

 ev, 8y = 25  

  y = 
25

8
 

  L1 †iLvwUi x A‡¶i †Q`we› ỳ ( )
25

3
 0  Gi y A‡¶i †Q`we› ỳ ( )0 

25

8
 

  L1 †iLvwUi mv‡_ A¶Ø‡qi Drcbœ wÎfz‡Ri †¶Îdj,  

 1 = 
1

2
 | |0

0
   

25/3

  0
  

  0
25/8

  
0

0
  

   = 
1

2
 






( )0 + 

625

24
 + 0  – ( 0 + 0 + 0)  

   = 
1

2
 × 

625

24
 = 

625

48
 eM© GKK  

 L2 : 9x + 2y = 31 †iLvwU x A‡¶i †h we›`y‡Z †Q` K‡i Zvi 
†KvwU y = 0 n‡e, 

  9x + 2 × 0 = 31  

 ev, 9x = 31   x = 
31

9
  

 Avevi, L2 †iLvwU y A‡¶i †h we›`y‡Z †Q` K‡i Zvi fzR x = 0 n‡e,  
  9 × 0 + 2y = 31  

 ev, 2y = 31   y = 
31

2
  

  L2 †iLvwU x A¶‡K ( )
31

9
 0  Ges y A¶‡K ( )0 

31

2
 

we›`y‡Z †Q` K‡i|  

A 

F 

B 

E 

D 
C 

O 

A 

B 
M N 

C 
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  L2 †iLvwUi mv‡_ A¶Ø‡qi Drcbœ wÎfz‡Ri †¶Îdj,  

 2 = 
1

2
 | |0

0
   

31/9

  0
  

  0
31/2

  
0

0
  

   = 
1

2
 






( )0 + 

961

18
 + 0  – ( 0 + 0 + 0)  

   = 
1

2
 × 

961

18
 = 

961

36
 eM© GKK  

  †¶ÎdjØ‡qi AbycvZ 1 : 2 = 
625

48
 : 

961

36
 = 1875 : 3844. (Ans.) 

6bs cÖ‡kœi mgvavb
 

h A(5, 6) Ges B(1, 3) we› ỳMvgx AB †iLvi mgxKiY, 

 
x  5

5  1
 = 

y  6

6  3
 

 ev, 
x  5

4
 = 

y  6

3
 

 ev, 3x  15 = 4y  24 

  3x  4y + 9 = 0 (Ans.) 

i we‡kl wbe©Pb : †`Iqv 
Av‡Q, LMN-G LM = 

LN| f‚wg MN-Gi Ici 
P †h‡Kv‡bv GKwU we›`y| 
MN Gi Dci Aw¼Z 
j¤^ LD| cÖgvY Ki‡Z 
n‡e †h, LM2  LP2 = MP.NP| 

 cÖgvY : LMD Gi LDM = GK mg‡KvY Ges LM 
AwZfzR 

[ LD  MN] 

  wc_v‡Mviv‡mi Dccv`¨ Abymv‡i, LP2 = LD2 + MD2 ... ... (i) 

 Avevi, LPD Gi LDP = GK mg‡KvY Ges LP AwZfzR 
[ LD  NM] 

  wc_v‡Mviv‡mi Dccv`¨ Abymv‡i, LM2 = LD2 + PD2 ... ... (ii) 

 GLb, (i) bs †_‡K (ii) bs mgxKiY we‡qvM K‡i cvB, 
 LM2  LP2 = LD2 + MD2  LD2  PD2 

 ev, LM2  LP2 = MD2  PD2 

 ev, LM2  LP2 = (MD + PD)(MD  PD) 

 ev, LM2  LP2 = (MD + PD).MP 

 ev, LM2  LP2 = (ND + PD).MP 

 [mgwØevû wÎfz‡Ri kxl© †_‡K f‚wgi Ici j¤^ f‚wg‡K mgwØLwÊZ 
K‡i A_©vr, MD = ND] 

 ev, LM2  LP2 = NP.MP 

  LM2  LP2 = MP.PN (cÖgvwYZ) 

j g‡b Kwi, LMN wÎfz‡Ri LM I LN evûi ga¨we›`y h_vµ‡g 
Q I R| Q, R †hvM Kiv n‡jv| †f±‡ii mvnv‡h¨ cÖgvY Ki‡Z 

n‡e †h, QR = 
1

2
 MN Ges QR || MN 

 
 cÖgvY : Q I R h_vµ‡g LM I LN Gi ga¨we›`y| 

  


QM = 


LQ = 
1

2
 


LM Ges 


LR = 


RN = 
1

2
 


LN 

 wÎfzR wewa Abymv‡i cvB, 


MN = 


ML + 


LN 

  


MN =  


LM + 


LN = 


LN  


LM ... .. ... (i) 
 

 Ges 


QR = 


QL + 


LR 

  =  


LQ + 


LR 

  =  
1

2
 


LM + 
1

2
 


LN [ ] 


LQ = 
1

2
 


LM Ges 


LR = 
1

2
 


LN  

  = 
1

2
 ( )



LN  


LM  

  = 
1

2
 


MN [mgxKiY (i) n‡Z] 

 myZivs, | |


QR  = 
1

2
 | |


MN  

  QR = 
1

2
 MN Ges 



QR I 


MN Gi aviK †iLv GKB ev 

mgvš@ivj| 

 wKš‘ Q I R h_vµ‡g LM I LN Gi ga¨we› ỳ e‡j 


QR I 


MN Gi aviK †iLv GKB n‡Z cv‡i bv| 
  QR || MN 

 A_©vr QR = 
1

2
 MN Ges QR || MN (cÖgvwYZ) 

7bs cÖ‡kœi mgvavb 

h sin (– 750) = – sin 750 = – sin (8  90 + 30) 

   = – sin 30 = – 
1

2
 (Ans.) 

i †`Iqv Av‡Q, B = cot + cosec 

 GLb, B = x n‡j, cot + cosec = x 

 ev, 
cos

sin
 + 

1

sin
 = x 

 ev, 
1 + cos

sin
 = x 

 ev, 



1 + cos

sin

2

 = x2 [eM© K‡i] 

 ev, 
(1 + cos)

2

sin2
 = x2 

 ev, 
(1 + cos)

2

1 – cos2
 = x2 

 ev, 
(1 + cos)2

(1 + cos) (1 – cos)
 = x2 

 ev, 
1 + cos

1 – cos
 = x2 

 ev, 
1 + cos + 1 – cos

1 + cos – 1 + cos
 = 

x2 + 1

x2 – 1
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2 cos
 = 

x2 + 1

x2 – 1
 

 ev, 
1

cos
 = 

x2 + 1

x2 – 1
   cos = 

x2 – 1

x2 + 1
 

 Avevi, sin = 1 – cos2 = 1 – ( )
x2 – 1

x2 + 1

2
 

   = 1 – 
(x2 – 1)2

(x2 + 1)2 = 
(x2 + 1)2 – (x2 – 1)2

(x2 + 1)2  

   = 
4x2

(x2 + 1)2   [ (a + b)2 – (a – b)2 = 4ab] 

   = 
2x

x2 + 1
 

  sin = 
2x

x2 + 1
 (cÖgvwYZ) 

L 

Q R 

M N 

L 

M 
P D 

N 
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j †`Iqv Av‡Q, B = cot + cosec 

 GLb, B = 
1

3
 n‡j, 

 cot + cosec = 
1

3
 

 ev, 
cos

sin
 + 

1

sin
 = 

1

3
 

 ev, 
1 + cos

sin
 = 

1

3
 

 ev, 
(1 + cos)2

sin2
 = 

1

3
    [eM© K‡i] 

 ev, 
(1 + cos)2

1 – cos2
 = 

1

3
 

 ev, 
(1 + cos)2

(1 + cos) (1 – cos)
 = 

1

3
 

 ev, 
1 + cos

1 – cos
 = 

1

3
 

 ev, 
1 + cos + 1 – cos

1 + cos – 1 + cos
 = 

1 + 3

1 – 3
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2cos
 = 

4

– 2
 

 ev, 
1

cos
 = – 2 

  cos = – 
1

2
 

 cos FYvÍK 2q I 3q PZzf©v‡M, 
 2q PZzf©v‡M, 

  cos = – 
1

2
 

 ev, cos = – cos


3
 

 ev, cos = cos 



 – 


3
 

 ev,  =  – 


3
 

   = 
2

3
 

 3q PZzf©v‡M, 

  cos = – cos


3
 

 ev, cos = cos 



 + 


3
 

 ev,  =  + 


3
 

   = 
4

3
 

 wb‡Y©q  = 
2

3
, 

4

3
 (Ans.) 

8bs cÖ‡kœi mgvavb 

h ̀ ywU gy`ªv wb‡¶‡ci bgybv‡¶Î  = {HH, HT, TH, TT} 

 †gvU bgybvwe›`yi msL¨v = 4 
 Dfq gy`ªvq H Avmvi AbyK‚j bgybvwe›`y 1wU| 

  Dfq gy`ªvq H Avmvi m¤¢vebv = 
1

4
 (Ans.) 

i ̀ ywU Q°v GK‡Î GKevi wbi‡c¶fv‡e wb‡¶c Kiv n‡j, 
m¤¢ve¨ NUbvi †h probability tree •Zwi n‡e Zv wbgœiƒc : 

 

1 

1 

2 

3 

4 

5 

6 

2 

1 

2 

3 

4 

5 

6 

3 

1 

2 

3 

4 

5 

6 

4 

1 

2 

3 

4 

5 

6 

5 

1 

2 

3 

4 

5 

6 

6 

1 

2 

3 

4 

5 

6 

1g Q°vi 

wcV 

 
 bgybv‡¶Î = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1) (2, 2), 

(2, 3), (2, 4), (2, 5), (2, 6), (3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), 
(4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), (5, 4), 
(5, 5), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)} 

  †gvU bgybvwe›`y = 36 wU 
 Avevi Q°v ỳBwU‡Z GKB msL¨v Avmvi AbyK‚j bgybv‡¶Î  
  = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)} 

  AbyK‚j bgybvwe›`y = 6 wU 

  Dfq Q°vq GKB djvdj Avmvi m¤¢vebv = 
6

36
 = 

1

6
 (Ans.) 

j 61 †_‡K 90 µwgK b¤̂ihy³ wU‡K‡Ui gv‡S †gŠwjK msL¨vMy‡jv 
: 61, 67, 71, 73, 79, 83, 89; †gvU 7wU| 

  61 †_‡K 90 GB 30wU msL¨vi gv‡S †gŠwjK msL¨v 7wU 

  wU‡K‡Ui b¤̂iwU †gŠwjK nIqvi m¤¢vebv = 
7

30
 

 Avevi, 61 †_‡K 90 gv‡S 3 Gi MywYZK msL¨vMy‡jv : 
 63, 66, 69, 72, 75, 78, 81, 84, 87, 90; †gvU 10wU| 

  b¤̂iwU 3 Gi MywYZK nIqvi m¤¢vebv = 
10

30
 

  wU‡K‡Ui b¤^iwU †gŠwjK nIqvi m¤¢vebv Ges 3 Gi 

MywYZK nIqvi m¤¢vebvi mgwó = 
7

30
 + 

10

30
 = 

17

30
 (Ans.)
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  g‡Wj †U÷- 09  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb

 
h †`Iqv Av‡Q, f(x) = 2  5x 

 f(x) dvskbwU msÁvwqZ n‡e hw` I †Kej hw` 

 2  5x  0 ev, x  
2

5
 nq| 

  †Wv‡gb, Df = { }x : x   Ges x  
2

5
 (Ans.) 

i †`Iqv Av‡Q, f(x) = 2  5x 

 awi, y = f(x) = 2  5x 

 ev, y = 2  5x 

 ev, y2 = 2  5x 

 ev, 5x = 2  y2 

 ev, x = 
2  y2

5
 

 ev, f1(y) = 
2  y2

5
 [ y = f(x) n‡j x = f1(y) n‡e] 

  f1(x) = 
2  x2

5
 (Ans.) 

  f1( 2) = 
2  ( 2)2

5
 = 

2  4

5
 =  

2

5
 (Ans.) 

j †`Iqv Av‡Q, g(x) = x3  x2  2x 
  = x(x2  x  2) 

  = x(x2  2x + x  2) 

  = x{x(x  2) + 1(x  2)} 

  = x(x  2)(x + 1) 

  
5

g(x)
 = 

5

x(x  2)(x + 1)
 

 awi, 
5

x(x  2)(x + 1)
  

A

x
 + 

B

x  2
 + 

C

x + 1
 ... ... ... (i) 

 Dfqc‡¶ x(x  2)(x + 1) Øviv MyY K‡i cvB, 
 5  A(x  2)(x + 1) + Bx(x + 1) + Cx(x  2) ... ... ... (ii) 

 (ii) bs G x = 2 ewm‡q, 5 = B.2(2 + 1) 

 ev, 5 = 6B   B = 
5

6
 

 (ii) bs G x = 0 ewm‡q, 5 = A(0  2)(0 + 1) + 0 + 0 

 ev, 5 =  2A   A =  
5

2
 

 Avevi, (ii) bs G x =  1 ewm‡q, 5 = 0 + 0 + C.( 1)( 1  2) 

 ev, 5 = 3C   C = 
5

3
 

 A, B I C Gi gvb (i) bs G ewm‡q, 

 
5

x(x  2)(x + 1)
  

 
5

2

x
 + 

5

6

x  2
 + 

5

3

x + 1
 

  
5

6(x  2)
  

5

2x
 + 

5

3(x + 1)
; hv wb‡Y©q AvswkK fMœvsk| 

 (Ans.) 

2bs cÖ‡kœi mgvavb 

h 3.0
·
2 = 3.022222 ... ... 

 = 3 + (0.02 + 0.002 + 0.0002 + ... ...) 

 GLv‡b, eÜbxi Af¨š@‡ii avivwU GKwU Amxg My‡YvËi aviv, 
hvi 1g c`, a = 0.02 

 Ges mvaviY AbycvZ, r = 
0.002

0.02
 = 0.1  1 

  3.0
·
2 = 3 + 

a

1  r
 

 = 3 + 
0.02

1  0.1
 = 3 + 

0.02

0.9
 

 = 3 + 
2

90
 = 

136

45
 

  wb‡Y©q g”j`xq fMœvsk 
136

45
 (Ans.) 

i avivwU, 6 + 66 + 666 + ............... 

 g‡b Kwi, S = 6 + 66 + 666 + ...................... n c` ch©š@ 
 ev, S = 6 (1 + 11 + 111 + ....................... n c` ch©š@) 

 ev, 
S

6
  = 1 + 11 + 111 + .............................. n c` ch©š@ 

 ev, 
9S

6
  = 9 + 99 + 999 + .......................... n c` ch©š@ 

 ev, 
9S

6
  = (10 – 1) + (100 – 1) + (1000 – 1) + ....... n ch©š@ 

 ev, 
9S

6
  = (10 – 1) + (102 – 1) + (103 – 1) + ....... n ch©š@ 

 ev, 
9S

6
  = 10 + 102 + 103 + .................... n c` ch©š@ – n 

 ev, 
9S

6
  = 10 (1 + 10 + 102 + ............. + 10n – 1) – n 

 ev, S = 
60

9
 (1 + 10 + 102 + ............ + 10n – 1) – 

6n

9
  

 ev, S = 
60

9
 . 

10n – 1

10 – 1
  – 

6n

9
   

 ev, S = 
20 (10n – 1)

27
  – 

2n

3
  

 ev, S = 
2

3
 { }

10

9
 (10n  1)  n  

 avivwUi 1g n c‡`i mgwó = 
2

3
 { }

10

9
 (10n  1)  n  (cÖgvwYZ) 

j cÖ`Ë Abš@ My‡YvËi avivwU :  

 1+ 
1

3x  5
 + 

1

(3x  5)2 + 
1

(3x  5)3 + .......... 

 Abš@ My‡YvËi avivwUi 1g c`, p = 1 

 mvaviY AbycvZ, r = 

1

3x  5

1
 = 

1

3x  5
  

 avivwU‡Z AmxgZK mgwó _vK‡e hw` | r | < 1 nq 
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 A_©vr, 



1

3x  5
 < 1  

   1 < 
1

3x  5
 < 1  

 nq,  1 < 
1

3x  5
 A_ev, 

1

3x  5
 < 1 

 ev,  1 > 3x  5  ev, 3x  5 > 1  

 ev,  1 + 5 > 3x ev, 3x > 1 + 5  

 ev, 4 > 3x   x > 2 

  x < 
4

3
  

  AmxgZK mgwó, S = 
p

1  r
 = 

1

 1  
1

3x  5

  

  = 
1

3x  5  1

3x  5

 = 
3x  5

3x  6
 

  wb‡Y©q kZ© : x < 
4

3
 Ges x > 2 Ges mgwó 

3x  5

3x  6
 (Ans.) 

3bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q,  logx 
4

256 = 2 

 ev, x2 = 
4

256   [ logaN = x n‡j ax = N] 

 ev, x2 = (44)1/4 

 ev, x2 = 4 

  x = 2   [x > 0 e‡j] 
  wb‡Y©q gvb x = 2 (Ans.) 

i †`Iqv Av‡Q, A = ( )p – 
x

2

n

 

   = ( )p – 
x

2

6

  [ n = 6] 

   = p6 + 6c1 p
5( )– 

x

2

1

 + 6c2 p
4( )– 

x

2

2

 + 6c3 p
3( )– 

x

2

3

+... 

   = p6 – 6.p5.
x

2
 + 

6.5

1.2
.p4.

x2

4
 – 

6.5.4

1.2.3
.p3.

x3

8
 + ........ 

   = p6 – 3p5x + 
15

4
p4x2 – 

5

2
 p3x3 + ......... 

 cÖkœg‡Z, – 
5

2
 p3 = – 20 

 ev, p3 = 
20  2

5
 

 ev, p3 = 8 

 ev, p3 = 23 

  p = 2 

  wb‡Y©q p = 2. (Ans.) 

j p = 1 Ges x = 8 n‡j, A = ( )1 – 
x

2

8

 

  (2 – x) A = (2 – x) ( )1 – 
x

2

8

 

 = (2 – x)  








1 + 8C1
 ( )– 

x

2

1

 + 8C2 ( )– 
x

2

2

 + 8C3 ( )– 
x

2

3

 + ...  

 = (2 – x) ( )1 – 
8

1
 . 

x

2
 + 

8.7

1.2
 . 

x2

4
 – 

8.7.6

1.2.3
 . 

x3

8
 + ...  

 = (2 – x) (1 – 4x + 7x2 – 7x3 + .......) 
 = 2 – 8x + 14x2 – 14x3 + ....... – x + 4x2 – 7x3 + 7x4 ........ 

  (2 – x) ( )1 – 
x

2

8

 = 2 – 9x + 18x2 – 21 x3 + ............. 

 kZ©g‡Z, 2 – x = 1.9 

 ev, x = 2 – 1.9 

  x = 0.1 

 we¯@„wZ‡Z x = 0.1 ewm‡q cvB, 

  (2 – 0.1) ( )1 – 
0.1

2

8

 = 2 – 9  0.1 + 18 (0.1)2 – 21 (0.1)3 + ...... 

  1.9  (0.95)8 = 2 – 0.9 + 0.18 – 0.021 + ........ 

   = 1.259 (cÖvq) 
  wb‡Y©q gvb = 1.259 (cÖvq)| (Ans.) 

4bs cÖ‡kœi mgvavb 

h GLv‡b, DEF mgevû wÎfy‡Ri cwie„‡Ëi †K› ª̀ 
O Ges e¨vmva©, R = OD = OE = 7 †m.wg.| 

 Avevi, DEF mgevû wÎfy‡R DG †iLv 
EF evû‡K Ges EH †iLv DF evû‡K 
mgwØLwÛZ K‡i| 

 AZGe, DG Ges EH Df‡qB DEF 
mgevû wÎfy‡Ri ga¨gv| 

 DG Ges EH ga¨gvØq O we› ỳ‡Z †Q` Kivq O n‡‛Q fi‡K› ª̀| 

  DG = 
3

2
 OD = 

3

2
   7 †m.wg. = 21

2
 †m.wg. = 10.5 †m.wg. 

 Avgiv Rvwb, †Kv‡bv wÎfy‡Ri †h‡Kv‡bv ỳB evûi Aš@M©Z 
AvqZ‡¶Î H wÎfy‡Ri cwie„‡Ëi e¨vm Ges H evûØ‡qi 
mvaviY we›`y †_‡K f‚wgi Dci Aw¼Z j‡¤^i Aš@M©Z 
AvqZ‡¶‡Îi mgvb| 

 AZGe, DE . DF = 2R . DG 

 ev, DE . DE = 2  7  10.5 [ DEF mgevû wÎfyR] 
 ev, DE2 = 147  ev, DE = 147  = 7 3  

  DE = 12.124 †m.wg. (cÖvq) 
  wb‡Y©q wÎfyRwUi evûi •`N©¨ 12.124 †m.wg. (cÖvq)| 

i GLv‡b, PQR G PQ > PR Ges Q = 60 

 cÖgvY Ki‡Z n‡e †h,  
 PR2 = PQ2 + QR2 – PQ . QR 

 A¼b : P n‡Z QR Gi Dci  PS j¤^ AuvwK| 
 cÖgvY : PRS-G PSR = GK mg‡KvY 
  PR2 = PS2 + RS2 ........ (1)  

[wc_v‡Mviv‡miDccv`¨ Abymv‡i] 
  wPÎ n‡Z, RS = QR – QS 

  RS2 = (QR – QS)2 [eM© K‡i] 
  RS2 = QR2 + QS2 – 2QR . QS ......................... (2) 

  mgxKiY (1) I (2) bs n‡Z cvB, 
  PR2 = PS2 + QR2 + QS2 – 2QR . QS 
  PR2 = PS2 + QS2 + QR2 – 2QR . QS ......................... (3) 

  Avevi, PQS n‡Z, PSQ = GK mg‡KvY 
  PQ2 = PS2 + QS2 ......................... (4) 

  (3) I (4) bs n‡Z cvB, PR2 = PQ2 + QR2 – 2QR . QS 

  ev, PR2 = PQ2 + QR2 – 2QR . 
QS

PQ
  . PQ ......................... (5) 

  GLb, †h‡nZz Q = 60 Ges PSQ = GK mg‡KvY 

  
QS

PQ
  = cos Q = cos 60 

  
QS

PQ
  = 

1

2
  

  GLb, (5) bs G 
QS

PQ
  = 

1

2
  ewm‡q cvB, 

  PR2 = PQ2 + QR2 – 2. QR .
1

2
  . PQ 

  PR2 = PQ2 + QR2 – PQ . QR. (cÖgvwYZ) 

H

F

D

GE

O

R

P

SQ

60
o
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j 

R

P

TAQ
 

 GLv‡b, PQR G PQ > PR Ges Gi PA ga¨gv QR evû‡K A 
we›`y‡Z mgwØLwÊZ K‡i‡Q|  

 cÖgvY Ki‡Z n‡e †h, PQ2 + PR2 = 2(PA2 + QA2)| 

 A¼b : QR evûi Dci PT j¤̂ AuvwK| 
 cÖgvY : PQA Gi PAQ ¯’”j‡KvY Ges QA †iLvi 

ewa©Zvs‡ki Dci PA †iLvi j¤̂ Awf‡¶c AT. 

 ¯’”j‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡`¨i we¯@„wZ Abymv‡i 
Avgiv cvB, 

 PQ2 = PA2 + QA2 + 2QA . AT ......................... (1) 

 GLv‡b, PRA Gi PAR m”²‡KvY Ges AR †iLvi Dci PA 
†iLvi j¤̂ Awf‡¶c AT. 

  m”²‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡ ῭i we¯@„wZ Abymv‡i cvB, 
 PR2 = PA2 + AR2 – 2AR . AT ......................... (2)  

 GLb mgxKiY (1) I (2) †hvM K‡i cvB, 
 PQ2 + PR2 = 2PA2 + QA2 + AR2 + 2QA . AT – 2AR . AT 

 = 2PA2 + QA2 + QA2 + 2QA . AT – 2QA . AT    [ AR = QA] 
 = 2PA2 + 2QA2 

  PQ2 + PR2 = 2(PA2 + QA2). (cÖgvwYZ) 

5bs cÖ‡kœi mgvavb 

h awi, D(a2, 2), E(a, 1) I F(0, 0) wZbwU we›`y| 

  DE †iLvi Xvj = 
1  2

a  a2 

 = 
 1

 a(a  1)
 = 

1

a(a  1)
 

 Ges EF †iLvi Xvj = 
0  1

0  a
 = 

1

a
 

 †h‡nZz D, E I F we›`y wZbwU mg‡iL| 
  DE †iLvi Xvj = EF †iLvi Xvj 

 ev, 
1

a(a  1)
 = 

1

a
 

 ev, a2  a = a 

 ev, a2  2a = 0 

 ev, a(a  2) = 0 

  a = 0, 2 (Ans.) 

i †`Iqv Av‡Q, y = 3x + 4 ... ... ... (i) 
  3x + y = 10 ... ... ... (ii) 

 (i) I (ii) bs †iLvØ‡qi mgvavbB n‡e G‡`i †Q`we›`y R. 

 (i) bs G y = 3x + 4 ewm‡q cvB, 3x + 3x + 4 = 10 
 ev, 6x = 6 

  x = 1 

 (i) bs mgxKi‡Y x = 1 ewm‡q cvB, y = 3.1 + 4 
   = 3 + 4 = 7 

  R we›`yi ¯’vbv¼ (1, 7) 

  R(1, 7) we› ỳMvgx Ges 3 Xvjwewkó mij‡iLvi mgxKiY, 
 y  7 = 3(x  1) 

 ev, y  7 = 3x  3 

  3x  y + 4 = 0 (Ans.) 

j y = 3x + 4 †iLvwU x A¶‡K P we› ỳ‡Z †Q` K‡i,  
 myZivs †iLvwUi †KvwU y = 0 n‡e, 
  0 = 3x + 4 

 ev, 3x =  4  ev, x = – 
4

3
 

  P we› ỳi ¯’vbv¼ ( )– 
4

3
 0  

 Avevi, 3x + y = 10 †iLvwU y A¶‡K Q we› ỳ‡Z †Q` K‡i,  
 myZivs †iLvwUi fzR x = 0 n‡e, 
  y = 10 

  Q we›`yi ¯’vbv¼ Q(0, 10) 

 †`Iqv Av‡Q, A(5, 3) 

  APQ Gi †¶Îdj = 
1

2
 






5    

4

3
    0    5

3    0    10    3
 eM© GKK 

 = 
1

2
 | | 

40

3
 + 

12

3
  50  eM© GKK 

 = 
1

2
 



 40 + 12  150

3
eM© GKK 

 = 
1

2
 



 178

3
 eM© GKK 

 = 
1

2
  

178

3
 eM© GKK 

 = 29.67 eM© GKK 
  wb‡Y©q †¶Îdj 29.67 eM©GKK (cÖvq) (Ans.) 

6bs cÖ‡kœi mgvavb 
h  †`Iqv Av‡Q, cÖwZwU †Mvj‡Ki e¨vm = 4 †m.wg. 

  cÖwZwU †Mvj‡Ki e¨vmva©, R = 
4

2
 †m.wg. = 2 †m.wg. 

  cÖwZwU †Mvj‡Ki c„ôZ‡ji †¶Îdj = 4R2 eM© GKK 
   = (4  3.1416  22) eM© †m.wg. 
   = 50.27 eM© †m.wg. (cÖvq) (Ans.) 

i †`Iqv Av‡Q,  
  mge„Ëf”wgK †KvY‡Ki e¨vmva©, r = 6 †m.wg. 
  Ges D‛PZv, h = 8 †m.wg. 
  †njv‡bv D‛PZv, l = h2 + r2 = 82 + 62 †m.wg. 
 = 100 †m.wg. = 10 †m.wg. 
  †KvY‡Ki mgMÖZ‡ji †¶Îdj = r (l + r) eM© GKK 
  = 3.1416  6(10 + 6) eM© †m.wg. 
  = 301.5936 eM© †m.wg. (cÖvq) (Ans.) 

j GLv‡b, †KvY‡Ki AvqZb = 
1

3
 r2h Nb GKK 

  = 
1

3
    62  8 Nb †m.wg. 

  = 96 Nb †m.wg. 

 Ges wb‡iU †Mvj‡Ki AvqZb = 
4

3
 R3 Nb GKK 

  = 
4

3
    23 Nb †m.wg.  [ R = 2 †m.wg.] 

  = 
32

3
 Nb †m.wg. 

 awi, †KvYKwU Mwj‡q n msL¨K †MvjK •Zwi Kiv hv‡e| 

 cÖkœg‡Z, 96 = n 



32

3
 

  ev, n = 
96  3

32
 

   n = 9wU (Ans.) 
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7bs cÖ‡kœi mgvavb
 

h  

 
   315 †KvYwU cÖ_g PZzf©v‡M Aew¯’Z| (Ans.) 

i †`Iqv Av‡Q, P = 
cotA + cosecA  1

cotA  cosecA + 1
 

  = 
cotA + cosecA  (cosec2A  cot2A)

cotA  cosecA + 1
 

  = 
cotA + cosecA + (cotA + cosecA)(cotA  cosecA)

cotA  cosecA + 1
 

  = 
(cotA + cosecA)(cotA  cosecA + 1)

(cotA  cosecA + 1)
 

  = cotA + cosecA = 
cosA

sinA
 + 

1

sinA
 

  = 
1 + cosA

sinA
 = 

(1 + cosA)2

sin2A
 

  = 
(1 + cosA)2

1  cos2A
 

  = 
(1 + cosA)2

(1 + cosA)(1  cosA)
 

  = 
1 + cosA

1  cosA
 = 

1 + 
1

secA

1  
1

secA

 

  = 

secA + 1

secA

secA  1

secA

 = 
secA + 1

secA  1
 

  P = 
secA + 1

secA  1
 (cÖgvwYZ)  

j †`Iqv Av‡Q, R = tan + sec 

 R = 3 n‡j, 
  tan + sec = 3 

 ev, sec = 3  tan 

 ev, sec2 = ( )3  tan 2 [eM© K‡i] 
 ev, 1 + tan2 = 3  2 3tan + tan2 
 ev, 2 3 tan = 2 

 ev, tan = 
1

3
  [ 0    2] 

 tan 1g I 3q PZzf©v‡M abvÍK, 
 1g PZzf©v‡M, 

 ev, tan = tan 


6
    = 



6
 

 3q PZzf©v‡M, tan = tan



 + 


6
 

 ev, tan = tan 
7

6
    = 

7

6
 

 GLb, tan = 


6
 n‡j,  tan + sec 

  = tan


6
 + sec



6
 

  = 
1

3
 + 

2

3
 = 

3

3
 = 3 

 Ges  = 
7

6
 n‡j, tan 

7

6
 + sec 

7

6
 

  = tan



 + 


6
 + sec



 + 


6
 

  = tan 


6
  sec 



6
 

  = 
1

3
  

2

3
 

  =  
1

3
 

   = 
7

6
 Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 

   = 


6
 (Ans.) 

8bs cÖ‡kœi mgvavb 

h ̀ yBwU gy`ªv wb‡¶‡c cÖvß bgybv‡¶Î = {HH, HT, TH, TT} 

  †gvU bgybvwe›`yi msL¨v = 4 

 eo‡Rvi ỳBwU †Uj Avmvi AbyK‚j bgybvwe›`yi msL¨v = 4 

  eo‡Rvi ỳBwU †Uj Avmvi m¤¢vebv = 
4

4
 = 1 

  wb‡Y©q m¤¢vebv 1 

i Probability Tree : 

 
ivRkvnx 

3

7
 1  

3

7
 = 

4

7
 

XvKvq ev‡m XvKvq ev‡m bq 

PÆMÖv‡g †Uª‡b 

 
PÆMÖv‡g †Uª‡b bq PÆMÖv‡g †Uª‡b 

 
PÆMÖv‡g †Uª‡b bq 

1  
5

8
 = 

3

8
 1  

5

8
 = 

3

8
 

5

8
 

5

8
 

 

 bvwe` ivRkvnx †_‡K XvKvq ev‡m Ges PÆMÖv‡g †Uª‡b bv 
hvIqvi m¤¢vebv = P [XvKvq ev‡m wKš‘ PÆMÖv‡g †Uª‡b bq] 

  = 
3

7
  

3

8
 = 

9

56
 

  wb‡Y©q m¤¢vebv 
9

56
. 

j GLv‡b, 30 †_‡K 50 ch©š@ ¯̂vfvweK msL v̈My‡jvi †gvU msL v̈ = 21wU| 
 30 †_‡K 50 ch©š@ ¯^vfvweK msL¨vMy‡jvi g‡a¨ †Rvo A_ev     

5 Gi MywYZK msL¨vMy‡jv n‡jv : 30, 32, 34, 35, 36, 38, 40, 

42, 44, 45, 46, 48, 50 = 13wU 
 Ges 30 †_‡K 50 ch©š@ Gi g‡a¨ †gŠwjK msL¨vMy‡jv n‡jv : 31, 

37, 41, 43, 47 = 5wU 

  msL¨vwU †Rvo A_ev 5 Gi MywYZK nIqvi m¤¢vebv = 
13

21
  

 Ges msL¨vwU †gŠwjK msL¨v nIqvi m¤¢vebv = 
5

21
 

  msL¨vwU †Rvo A_ev 5 Gi MywYZK nIqvi m¤¢vebv Ges 

†gŠwjK nIqvi m¤¢vebvi cv_©K¨ = 
13

21
  

5

21
 = 

13  5

21
 = 

8

21
 

  wb‡Y©q cv_©K¨ 
8

21
. (†`Lv‡bv n‡jv) 

 

Y 

X 

Y 

X 
O 

315 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     138 

  g‡Wj †U÷- 10  

eûwbe©vPwb Afx¶v 

 

 

DË
i 1 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25   

m„Rbkxj 
1bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, (x) = 14x – 7 + ax3 + 28x2 – a 

 GwU x Pj‡Ki eûc`x|  
  (x) Gi Av`k© iƒc n‡jv : ax3 + 28x2 + 14x – a – 7  
 Ges (x) Gi aª‚ec` n‡jv : – a – 7. (Ans.) 

i hw` (2x – 1) ev ( )x – 
1

2
, (x) Gi GKwU Drcv`K nq, Z‡e 

Drcv`K Dccv‡`¨i wecixZ Dccv`¨ Abymv‡i, ( )
1

2
 = 0 

 †`Iqv Av‡Q, (x) = 14x – 7 + ax3 + 28x2 – a 

  ( )
1

2
 = 14( )

1

2
 – 7 + a( )

1

2

3

 + 28 ( )
1

2

2

 – a 

 ev, 0 = 7 – 7 + 
a

8
 + 7 – a 

 ev, a – 
a

8
 = 7  

 ev, 
8a – a

8
 = 7  

 ev, 7a = 7 × 8  

 ev, a = 
7 × 8

7
  

  a = 8  

  wb‡Y©q gvb : a = 8.    (Ans.) 

j †`Iqv Av‡Q, A = P–3 + Q–3 + R–3  

 Avevi, A = 
3

PQR
 

 myZivs, P3 + Q–3 + R–3 = 
3

PQR
  

 ev, 1

P3  + 
1

Q3  + 
1

R3  = 
3

PQR
  

 ev, 1

P3  + 
1

Q3  + 
1

R3  – 
3

PQR
  = 0 

 ev, ( )
1

P

3

 + ( )
1

Q

3

 + ( )
1

R

3

 – 3 ( )
1

P
  ( )

1

Q
  ( )

1

R
  = 0 

 ev, 1
2
 ( )

1

P
 + 

1

Q 
 + 

1

R
 






( )

1

P
 – 

1

Q

2

 + ( )
1

Q
 – 

1

R

2

 + ( )
1

R
 – 

1

P

2

  = 0 

 ev, ( )
1

P
 + 

1

Q 
 + 

1

R
  






( )

1

P
 – 

1

Q

2

 + ( )
1

Q
 – 

1

R

2

 + ( )
1

R
 – 

1

P

2

  = 0 

 nq, 1
P

  + 
1

Q
  + 

1

R
  = 0 

 ev, QR + RP + PQ

PQR
  = 0 

  PQ + QR + RP = 0 

 A_ev, ( )
1

P
 – 

1

Q

2

  + ( )
1

Q
 – 

1

R

2

  + ( )
1

R
 – 

1

P

2

  = 0 

 wKš‘ KZKMy‡jv eM©ivwki mgwó k”b¨ n‡j G‡`i cÖ‡Z¨‡Ki 
gvb c„_Kfv‡e k”b¨ nq| 

 A_©vr ( )
1

P
 – 

1

Q

2

 = 0 

 ev, 1
P

  – 
1

Q
  = 0 

 ev, 1
P

  = 
1

Q
  

  P = Q 

( )
1

Q
 – 

1

R

2

  = 0 

ev, 1

Q
  – 

1

R
  = 0 

ev, 1

Q
  = 

1

R
  

 Q = R 

( )
1

R
 – 

1

P

2

  = 0 

ev, 1
R

  – 
1

P
  = 0 

ev, 1
R

  = 
1

P
  

 R = P 
 A_©vr P = Q = R 

 AZGe, PQ + QR + RP = 0 Ges P = Q = R.  (cÖgvwYZ) 

2bs cÖ‡kœi mgvavb 

h 3.0
.
4

.
2 = 3.0424242 ....... 

   = 3 + (0.042 + 0.00042 + 0.0000042 + ......) 

 eÜbxi †fZ‡ii avivwU GKwU Abš@ My‡YvËi aviv,  
 hvi cÖ_g c` a = 0.042 

 Ges mvaviY AbycvZ r = 
0.00042

0.042
 = 0.01 

  avivwUi AmxgZK mgwó S = 
a

1 – r
 = 

0.042

1 – 0.01
 

   = 
0.042

0.99
 = 

42

990
 = 

7

165
 

  3.0
.
4

.
2 = 3 + 

7

165
 = 

502

165
 .    (Ans.) 

i cÖ`Ë avivwU, (5x – 4)–1 + (5x – 4)–2 + (5x – 4)–3 + ......... 

 = 
1

5x – 4
 + 

1

(5x – 4)2 + 
1

(5x – 4)3 + ......... 

 avivwUi cÖ_g c` a = 
1

5x – 4
 

 Ges mvaviY AbycvZ r = 

1

(5x – 4)2

1

(5x – 4)

 = 
1

5x – 4
 

 avivwUi AmxgZK mgwó _vK‡e hw` | r | < 1 nq, 

 A_©vr, | |
1

5x – 4
 < 1 ev, – 1 < 

1

5x – 4
 < 1 

GLb, 
1

5x – 4
 > – 1 

ev, 5x – 4 < – 1 

ev, 5x < 3   x < 
3

5
 

A_ev, 
1

5x – 4
 < 1 

ev, 5x – 4 > 1 

ev, 5x > 5   x > 1 

  wb‡Y©q kZ© x < 
3

5
 A_ev x > 1 

 Ges AmxgZK mgwó S = 
a

1 – r
 = 

1

5x – 4

1 – 
1

5x – 4

 

   = 

1

5x – 4

5x – 4 – 1

5x – 4

 = 
1

5x – 5
 (Ans.) 
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  P 

Q R O 

P 

M 
D A 

j cÖkœvbymv‡i, cÖ`Ë aviv : 3 + 33 + 333 +........ 

 g‡b Kwi, cÖ`Ë avivi cÖ_g n msL¨K c‡`i mgwó Sn 

  Sn = 3 + 33 + 333 + ............n Zg c` ch©š@ 
 ev, Sn = 3 (1 + 11 + 111 + ........n Zg c` ch©š@) 

 ev, Sn = 
3

9
 (9 + 99 + 999 + ...........n Zg c` ch©š@) 

 ev, 
9

3
 Sn = (10  1) + (100  1) + (1000  1) + .......n Zg c` ch©š@ 

 ev, 3. Sn = (10 + 102 + 103 + ....+ 10n)  (1 + 1 + 1 + ... n Zg c` ch©š@) 

 ev, 3. Sn = 10(1 + 10 + 102 + ...........+10n  1)  n 

 ev, 3. Sn = 10 . 
10n  1

10  1
  n  [

a(rn  1)

r  1
 m”Î cÖ‡qvM K‡i] 

 ev, 3Sn = 
10

9
 (10n  1)  n 

  Sn = 
10

27
 (10n  1)  

1

3
 n 

  avivwUi cÖ_g n msL¨K c‡`i mgwó = 
10

27
 (10n  1)  

1

3
 n.   (Ans.) 

3bs cÖ‡kœi mgvavb
 

h †`Iqv Av‡Q, 82x = 2x + 1 

  ev, (23)2x = 2x + 1 

  ev, 26x = 2x + 1  ev, 6x = x + 1 

  ev, 6x  x = 1  ev, 5x = 1 

   x = 
1

5
 (Ans.) 

i †`Iqv Av‡Q, A = ( )y2 + 
p

y2

6

 

 = ( )6

0
(y2)6 + ( )6

1
(y2)5.

p

y2 + ( )6

2
 (y2)4.( )

p

y2

2

 + ( )6

3
(y2)3 

 ( )
p

y2

3

 + ... ... 

 = y12 + 6.y10.
p

y2 + 15y8.
p2

y4 + 20y6.
p3

y6 + ... ... 

 = y12 + 6py8 + 15y4p2 + 20p3 + ... ... 

 y gy³ c‡`i gvb = 14580 

 cÖkœg‡Z, 20p3 = 14580 

 ev, p3 = 
14580

20
   

 ev, p3 = 729  ev, p3 = 93 

  p = 9 (Ans.) 

j awi, y = f(x) = ln 
7 + x

7  x
 

 †h‡nZz jMvwi`g dvskb kyaygvÎ abvÍK ev¯@e msL¨vi Rb¨ 
msÁvwqZ nq| 

  
7 + x

7  x
 > 0 hw` (i) 7 + x > 0 Ges 7  x > 0 nq 

 A_ev (ii) 7 + x < 0 Ges 7  x < 0 nq| 
 (i) bs n‡Z cvB, x >  7 Ges  x >  7  x < 7 

  †Wv‡gb = {x :  7 < x} Ges {x : x < 7} 

  = ( 7, )  ( , 7) = ( 7, 7) 

 (ii) bs n‡Z cvB, x <  7 Ges  x <  7  x > 7 

  †Wv‡gb = {x : x <  7}  {x : x > 7} =  

  cÖ`Ë dvsk‡bi †Wv‡gb 
 Df = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ( 7, 7)   = ( 7, 7)  

(Ans.) 

 †iÄ wbY©q : awi, y = f(x) = ln 
7 + x

7  x
 

 ev, ey = 
7 + x

7  x
 ev, 7 + x = 7ey  xey 

 ev, x(1 + ey) = 7(ey  1) ev, x = 
7(ey  1)

ey + 1
 

 y Gi mKj ev¯@e gv‡bi Rb¨ x Gi ev¯@e gvb cvIqv hvq| 
  cÖ`Ë dvsk‡bi †iÄ, Rf =  (Ans.) 

4bs cÖ‡kœi mgvavb 

h awi, bewe›`y e„‡Ëi e¨vmva© r 
 cÖkœg‡Z, 2r = 20 

  r = 
20

2
 = 

10


 †m.wg. 

 Avgiv Rvwb, cwie„‡Ëi e¨vmva© bewe›`y e„‡Ëi e¨vmv‡a©i wØMyY| 

 myZivs, cwie„‡Ëi e¨vmva© R = 2r = 2  
10


 = 

20


 †m.wg. 

  cwie„‡Ëi †¶Îdj = R2 =   



20



2

 eM© †m.wg. 

  = 
400


 eM© †m.wg. 

  = 127.32 eM© †m.wg. (Ans.) 

i GLv‡b, ABCD e„Ë¯’ PZzfy©‡Ri BD I 

AC Gi j¤^ †Q`we› ỳ P| PM  AD Ges 
ewa©Z NP, BC †K N we› ỳ‡Z †Q` K‡i| 
cÖgvY Ki‡Z n‡e †h, BN = CN| 

 cÖgvY : GKB Pvc CD Gi Dci 
`Êvqgvb e‡j,DAC = DBC 

 A_©vr, DAP = PBN 

 Avevi, DAP = DPM [Df‡q GKB APM Gi c”iK †KvY] 
 myZivs, PBN = NPB 

 d‡j PBN wÎfy‡R, BN = PN 

 Abyiƒcfv‡e †`Lv‡bv NCP = ADP = APM = CPN 

 d‡j PCN wÎfy‡R, CN = PN 

  BN = CN (cÖgvwYZ) 

j GLv‡b, PDA-G DPA = 90 

Ges PM  DA| cÖgvY Ki‡Z n‡e 
†h, PM2 = AM.DM| 

 cÖgvY : DPA = 90 

  DPM + MPA = 90 ............................................... (i) 

 Avevi, PM  DA e‡j, PMD = PMA = 90 
   DPM-G, PMD + DPM + PDM = 180 

[ wÎfy‡Ri wZb †Kv‡Yi mgwó 180] 
 ev, 90 +  DPM + PDM = 180 [ PMD = 90] 

 ev, DPM + PDM = 90 ........................................... (ii) 

 (i) I (ii) bs n‡Z cvB, DPM + MPA = DPM + PDM 
  MPA = PDM 

  PDM I PAM-G 
  PMD = PMA, PDM = MPA 

 Aewkó DPM = Aewkó PAM 

  PDM I PAM m`„k 

  
DP

PA
  = 

PM

AM
  = 

DM

PM
  

 A_©vr, 
PM

AM
 = 

DM

PM
  

  PM2 = AM.DM (cÖgvwYZ) 

 

B 

A 

C 

D P 

M 

N 
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 Y 

Y 

X X 
P(a, 0) 

Q(0, b) 
( 2,  5) 

O 

5bs cÖ‡kœi mgvavb 

h †`Iqv Av‡Q, P  (a, 0) 

   Q = (0, b) 

 a = 3, b = 4 n‡j P I Q we› ỳi ¯’vbv¼ h_vµ‡g (3, 0) Ges (0, 4). 
  P I Q Gi ga¨eZ©x ”̀iZ¡, PQ = (3 – 0)2 + (0 – 4)2 

   = 9 + 16 

   = 25 = 5 (Ans.) 

i P(a, 0), Q(0, b) Ges R(1, 1) we›`yMy‡jv mg‡iL n‡j, G‡`i 
Øviv MwVZ wÎfzR‡¶‡Îi †¶Îdj 0 n‡e|  

  PQR †¶Îdj = 0 

 ev, 
1

2
 | |a

0
     

0

b
     

1

1
     

a

0
 = 0 

 ev, (ab + 0 + 0) – (0 + b + a) = 0 

 ev, ab – b – a = 0 

 ev, a + b = ab 

 ev, 
a + b

ab
 = 1 

 ev, 
a

ab
 + 

b

ab
 = 1 

 ev, 
1

b
 + 

1

a
 = 1 

  
1

a
 + 

1

b
 = 1. (†`Lv‡bv n‡jv) 

j  †iLvwU x A¶ I y A¶‡K h_vµ‡g P(a, 0) Ges Q(0, b) 
we›`y‡Z †Q` K‡i|  

 myZivs, OP = a Ges OQ = b  
 GLb, OP + 2.OQ = 0 

 ev, a + 2b = 0 

 ev, a = – 2b ........... (i) 

 Avevi, P(a, 0) Ges Q (0, b) we› ỳMvgx †iLvwUi mgxKiY, 

 
y – 0

0 – b
 = 

x – a

a – 0
 

 ev, 
y

– b
 = 

x – a

a
 

 ev, ay = – bx + ab 

  bx + ay = ab  (ii) 

 (ii) bs †iLvwU (– 2, – 5) we›`yMvgx e‡j, 
 b (– 2) + a (– 5) = ab 

 ev, – 2b – 5a = ab 

 ev, – 2b – 5 (– 2b) = (– 2b).b  [(i) bs n‡Z a Gi gvb ewm‡q] 

 ev, – 2b + 10b = – 2b2 

 ev, 2b2 + 8b = 0 

 ev, b (b + 4) = 0 

 ev, b + 4 = 0 [b  0] 

  b = – 4 

 (i) bs mgxKi‡Y b Gi gvb ewm‡q cvB, a = – 2 (– 4)  
  a = 8 

 (ii) bs mgxKi‡Y a I b Gi gvb ewm‡q cvB, (– 4) x + 8y = 8(– 4) 
 ev, – 4x + 8y = – 32 

 ev, x – 2y = 8 

  wb‡Y©q mij‡iLvwUi mgxKiY, x  2y = 8. (Ans.)  

6bs cÖ‡kœi mgvavb  

h  

O

B C

A

 
 ABC wÎfy‡Ri kxl©we›`yÎq n‡Z wecixZ evûi Dci Aw¼Z 

j¤̂Îq O we› ỳ‡Z wgwjZ n‡q‡Q| O wÎfyR ABC Gi j¤̂we› ỳ|  

i  

R

MQ

B

A

O
D

C

P

E

 
 †`Iqv Av‡Q, O †K›`ªwewkó ABCD e„‡Ëi Dci B GKwU we›`y 

Ges Gi ewn:¯’ †Kv‡bv we› ỳ E| Ggb GKwU e„Ë A¼b Ki‡Z 
n‡e hv H e„Ë‡K B we› ỳ‡Z ¯“k© K‡i Ges E we› ỳ w`‡q hvq|  

 A¼‡bb weeiY :  
 avc-1 : B, E †hvM Kwi|  
 avc-2 : BE Gi j¤̂wØLÊK PQ AuvwK|  
 avc-3 : O, B †hvM K‡i ewa©Z Kwi|  
 avc-4 : ewa©Z OB †iLvsk PQ †K R we› ỳ‡Z †Q` K‡i|  
 avc-5 : R †K †K›`ª K‡i RB Gi mgvb e¨vmva© wb‡q Aw¼Z 

BEM e„ËB DwÏó e„Ë|  

j g‡b Kwi, ABCD PZzf©y‡Ri 
AB, BC, CD Ges DA 
evûi ga¨we›`y h_vµ‡g P, 

Q, R I S|  
 P I Q; Q I R, R I S Ges 

S I P †hvM Kwi| 
 cÖgvY Ki‡Z n‡e †h, PQRS GKwU mvgvš@wiK|  

 g‡b Kwi, 

AB = a, 


BC = b, 


CD = c, 


DA = d 

 Zvn‡j, 

PQ = 


PB + 


BQ = 

1

2


AB + 

1

2


BC = 

1

2
(a + b) 

 Abyiƒcfv‡e, 

QR= 

1

2
 (b + c), 


RS = 

1

2
 (c + d) Ges 


SP = 

1

2
 (d + a) 

 wKš‘, (a + b) + (c + d) = 

AC + 


CA = 


AC  


AC = 0  

 A_©vr, (a + b) =  (c + d) 

  

PQ = 

1

2
(a + b) =  

1

2
(c + d) =  


RS = 


SR 

  PQ Ges SR mgvb I mgvš@ivj|  
 Abyiƒcfv‡e QR Ges PS mgvb I mgvš@ivj|  
  PQRS GKwU mvgvš@wiK|  
  ABCD PZzfy©‡Ri eûMy‡jvi ga¨we›`y ch©vqµ‡g †hvM Ki‡j 

GKwU mvgvš@wiK Drcbœ nq| (cÖgvwYZ) 

A P B

Q

CRD

S
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7bs cÖ‡kœi mgvavb
 

h cÖ`Ë †KvY = 157 

  = ( )15 
7

60

1

 [ 1 = 60] 

  = ( )
907

60

1

= 



907

60  60

0

 [ 1 = 60]
 

  = 
907

60  60
  



180
 †iwWqvb [ ] 1 = 

c

180
 

  = 0.0044 †iwWqvb (cÖvq) (Ans.) 

i †`Iqv Av‡Q, P = x 

 ev, sec  tan = x 

 ev, 
1

cos
  

sin

cos
 = x   

 ev, 
1  sin

cos
 = x 

 ev, 
(1  sin)2

cos2
 = x2 [eM© K‡i] 

 ev, 
(1  sin)2

1  sin2
 = x2  ev, 

(1  sin)2

(1 + sin)(1  sin)
 = x2 

 ev, 
1  sin

1 + sin
 = x2     ev, 

1 + sin

1  sin
 = 

1

x2 

 ev, 
1 + sin + 1  sin

1 + sin  1 + sin
 = 

1 + x2

1  x2   [†hvRb-we‡qvRb K‡i] 

 ev, 
2

2sin
 = 

1 + x2

1  x2  ev, 
1

sin
 = 

1 + x2

1  x2 

  cosec = 
1 + x2

1  x2 (cÖgvwYZ) 

j †`Iqv Av‡Q, Q = 3 

 ev, 2cos2 + 2 2 sin = 3 

 ev, 2  2sin2 + 2 2sin = 3 

 ev, 2sin2  2 2sin + 1 = 0 

 ev, ( )2sin 2  2 2sin.1 + 12 = 0 

 ev, ( )2sin  1 2 = 0 

 ev, 2sin = 1 

 ev, sin = 
1

2
 

 ev, sin = sin 


4
 = sin



  


4
 

 ev, sin = sin 


4
 = sin 

3

4
    = 



4
, 

3

4
 

  0 <  < 2 e¨ewa‡Z wb‡Y©q gvb,  = 


4
, 
3

4
 (Ans.) 

8bs cÖ‡kœi mgvavb
 

h g‡b Kwi, GKwU •`e cix¶vi mmxg bgybv‡¶Î S Ges D³ 
bgybv‡¶‡Îi mv‡_ mswkÐó A GKwU NUbv| 

 awi, S bgybv‡¶‡Îi †gvU bgybv we› ỳi msL¨v = n(S) 

 A NUbvi AbyK‚j bgybvwe› ỳi msL¨v = n(A) 

  m¤¢vebvi MvwYwZK msÁv Abymv‡i cvB, P(A) = 
n(A)

n(S)
 ... ... (i) 

 GwU ¯“ó †h, A NUbvi Dcv`vb msL¨v 0 †_‡K n(S) Gi g‡a¨ _vK‡e| 
 A_©vr, 0  n(A)  n(S) 

 ev, 
0

n(S)
  

n(A)

n(S)
  

n(S)

n(S)
 [n(S) Øviv fvM K‡i] 

 ev, 0  P(A)  1 [(i) bs mgxKiY †_‡K] 
  0  P(A)  1 (†`Lv‡bv n‡jv) 

i `yBwU Q°v GK‡Î GKevi wbi‡c¶fv‡e wb‡¶c Kiv n‡j, 
m¤¢ve¨ NUbvi †h Probability tree •Zwi n‡e Zv wbæiƒc : 
 

1 

1 

2 

3 

4 

5 

6 

2 

1 

2 

3 

4 

5 

6 

3 

1 

2 

3 

4 

5 

6 

4 

1 

2 

3 

4 

5 

6 

5 

1 

2 

3 

4 

5 

6 

6 

1 

2 

3 

4 

5 

6 

1g Q°vi 

wcV 

 
 `ywU Q°v wb‡¶‡ci bgybv‡¶ÎwU n‡e = {(1, 1), (1, 2), (1, 3), 

(1, 4), (1, 5), (1, 6), (2, 1), (2, 2), (2, 3), (2, 4), (2, 5),  
(2, 6), (3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), 

 (4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), 
 (5, 4), (5, 5), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)} 

  †gvU bgybv we›`y = 36wU 
 Dfq Q°vq GKB djvdj Avmvi AbyK‚j bgybv we›`y = 6wU 

  wb‡Y©q m¤¢vebv = 
6

36
 = 

1

6
 (Ans.) 

j awi, 1 †_‡K 32 b¤̂i ch©š@ Kv‡W©i †gvU msL¨v, n(S) = 32 

 KvW©My‡jvi g‡a¨ 2 A_ev 3 Øviv wefvR¨ nIqvi NUbv, 
 A = {2, 3, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 

26, 27, 28, 30, 32} 

  †gvU m¤¢ve¨ djvdj, n(A) = 21 

  Kv‡W©i b¤̂iwU 2 A_ev 3 Øviv wefvR¨ nIqvi m¤¢vebv, 

 P(A) = 
n(A)

n(S)
 = 

21

32
 (Ans.) 

 


