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cÖkœ1  (i) 2 + 2 + 1 + 
1

2
 + 

1

2
 + 

1

2 2
 + ... ...  

 (ii) 
3

(1 + x) + 
3

(1 – x) = 
3

2. [iv. †ev. Õ17]  

K. 0.
.
1

.
2 †K g~j`xq fMœvs‡k cÖKvk Ki|  2 

L. (i) cÖ`Ë Amxg ¸‡YvËi avivi 7g c` wbY©q Ki Ges AmxgZK mgwó 

(hw` _v‡K) Z‡e Zv wbY©q Ki|  4 

M. (ii) mgxKiYwUi mgvavb wbY©q Ki|  4 

1 bs cÖ‡kœi mgvavb 

K   0.

1

2 = 0.12121212 ... ... ... 

  = 0.12 + 0.0012 + 0.000012 + ... ... ... 

 hv GKwU Abš— ¸‡YvËi aviv| 

 avivwUi 1g c`, a = 0.12 

 mvaviY AbycvZ, r = 
0.0012

0.12
 = 0.01 

  avivwUi AmxgZK mgwó,  

 S∞ = 
a

1 − r
 = 

0.12

1 − 0.01
 = 

0.12

0.99
 = 

12

99
 = 

4

33
 

  0.

1

2 = 

4

33
 (Ans.) 

L   cÖ`Ë avivwU, 2 + 2 + 1 + 
1

2
 + 

1

2
 + 

1

2 2
 + ... ... ... 

 avivwUi 1g c`, a = 2 

 mvaviY AbycvZ, r = 
2

2
 = 

1

2
 

 Avgiv Rvwb, 

 ¸‡YvËi avivi n Zg c` = arn − 1 

  7(n = 7) Zg c` = 2( )
1

2

7 − 1
 = 2  

1

8
 = 

1

4
 (Ans.) 

 GLv‡b, r = 
1

2
 < 1, 

 myZivs avivwUi AmxgZK mgwó Av‡Q| 

  AmxgZK mgwó, S∞ = 
a

1 − r
 

  = 
2

1 − 
1

2

 = 
2

2 − 1

2

 = 
2 2

2 − 1
 

  = 
2 2( )2 + 1

( )2 + 1 ( )2 − 1
 = 

2 2( 2 + 1)

( 2)2 − 12
 

  = 
4 + 2 2

2 − 1
 = 4 + 2 2 (Ans.) 

M  cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-6 `ªóe¨| c„ôv-94  

cÖkœ2  
1

2x − 5
 + 

1

(2x − 5)2 + 
1

(2x − 5)3 + ........ GKwU aviv| [w`. †ev. Õ17] 

K. hw` x = 4 nq, avivwU wbY©q Ki Ges Gi mvaviY AbycvZ KZ? 2 

L. x = 5 n‡j avivwUi beg c` Ges cÖ_g `kwU c‡`i mgwó wbY©q Ki|4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

2 bs cÖ‡kœi mgvavb  

K   cÖ`Ë avivwU, 
1

2x − 5
 + 

1

(2x − 5)2 + 
1

(2x − 5)3 + ... ... ... 

 x = 4 n‡j avivwU, 
1

2  4 − 5
 + 

1

(2  4 − 5)2 + 
1

(2  4 − 5)3 + ... ... 

  = 
1

3
 + 

1

32 + 
1

33 + ... ... ...  (Ans.) 

 mvaviY AbycvZ = 
1

32  
1

3
 = 

1

3
  (Ans.) 

L   x = 5 n‡j avivwU, 
1

2  5 − 5
 + 

1

(2  5 − 5)2 + 
1

(2  5 − 5)3 + ... ... 

  = 
1

5
 + 

1

52 + 
1

53 + ... ... ... 

 hvi cÖ_g c`, a = 
1

5
 

 mvaviY AbycvZ, r = 
1

52  
1

5
 = 

1

5
 

 Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn − 1 

  beg c` = 
1

5
 . ( )

1

5

9 − 1

 = 
1

5
 . 

1

58 = 
1

59 (Ans.) 

 Avevi, n msL¨K c‡`i mgwó, Sn = 
a(1 − rn)

1 − r
 , hLb r < 1 

  cÖ_g 10wU c‡`i mgwó, S10 = 

1

5
 ( )1 − 

1

510

1 − 
1

5

 = 

1

5
 . 

510 − 1

510

4

5

 

  = 
1

5
  

5

4
  

510 − 1

510  = 
510 − 1

4  510 (Ans.) 

M  cÖ`Ë avivwUi 1g c`, a = 
1

2x − 5
  

 mvaviY AbycvZ, r = 
1

(2x − 5)2  
1

(2x − 5)
 = 

1

2x − 5
 

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

 A_©vr, | |
1

2x − 5
 < 1 nq| 

  
1

2x − 5
 < 1 

 ev, 2x − 5 > 1 

 ev, 2x − 5 + 5 > 1 + 5 

 ev, 2x > 6 

  x > 3 

 Avevi, 
1

2x − 5
 > − 1 

 ev, 2x − 5 < − 1 

 ev, 2x − 5 + 5 < − 1 + 5 

 ev, 2x < 4 

  x < 2 

  wb‡Y©q kZ©t x > 3 A_ev x < 2 (Ans.) 

 GLb, avivwUi AmxgZK mgwó, S∞ = 
a

1 − r
 = 

1

2x − 5

1 − 
1

2x − 5

 

  = 
1

2x − 5
  

2x − 5

2x − 6
 

  = 
1

2x − 6
 (Ans.) 

cÖkœ3  1 + 
1

1 + y
 + 

1

(1 + y)2
 + 

1

(1 + y)3
 + ............... [w`. †ev. 15] 

K. D`vniYmn mgvš—i avivi msÁv `vI| 2 

L. y = 2 n‡j, avivwUi 1g 10 c‡`i mgwó wbY©q Ki| 4 

M. y Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges mgwó wbY©q Ki| 4 

3 bs cÖ‡kœi mgvavb 

Aa¨vq-7: Amxg aviv 

cix¶v_©x eÜyiv, G Aa¨v‡q †evW© cix¶v, K¨v‡WU K‡jR, kxl©¯’vbxq ¯‹zjmg~‡ni wbe©vPwb cix¶v Ges evQvBK…Z G·K¬zwmf g‡Wj 

†U‡÷i cÖkœ̧ ‡jvi c~Y©v½ mgvavb †`Iqv n‡q‡Q| G¸‡jv Abykxjb Ki‡j †Zvgiv G Aa¨vq †_‡K †h‡Kv‡bv m„Rbkxj cÖ‡kœi mgvavb 

mn‡RB Ki‡Z cvi‡e| 



DœPZi MwYZ  evQvBK‡Z ˆmiv gvGbi cÉk² I mgvavb: m†Rbkxj iPbvgƒjK 105 

D:\SSC SHEET SELL\4. H.MATH\2. CQ NOTE\SET-1\Chap-07.doc  4P 

K   mgvš—i aviv : †Kv‡bv avivi †h †Kv‡bv c` I Zvi c~e©eZ©x c‡`i 

cv_©K¨ me mgq mgvb n‡j, †mB avivwU‡K mgvš—i aviv e‡j|  

D`vniY: 1 + 3 + 5 + 7 + 9 + ........GKwU mgvš—i aviv|  

GLv‡b, 2q c`−1g c` = 3 – 1 = 2, 3q c` − 2q c` =5 – 3 = 2  

4_© c` − 3q c` = 7 – 5 = 2, 5g c` − 4_© c` = 9 – 7 = 2 

 avivwU mgvš—i|  

L  cÖ`Ë aviv: 1 + 
1

1 + y
 + 

1

(1 + y)2 + 
1

(1 + y)3 + ........ 

y = 2 n‡j,  

avivwU, 1 + 
1

1 + 2
 + 

1

(1 + 2)2 + 
1

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

 = 1 + 
1

3
 + 

1

32 + 
1

33 + ....  

avivwUi 1g c`, a = 1  

mvaviY AbycvZ, r = 

1

3

1
 = 

1

3
 < 1  

†h‡nZz, avivwUi mvaviY AbycvZ, r < 1  

 avivwUi 1g 10wU c‡`i mgwó = 
a(1 – rn)

1 – r
  = 

1{ }1 – ( )
1

3

10

1 – 
1

3

  

 = 

1 – 
1

59049

2

3

 = 

59049 – 1

 59049

2

3

  

 = 
3

2
   

59048

 59049
 = 

29524

19683
 (Ans.)  

M   avivwUi 1g c`, a = 1 

mvaviY AbycvZ, r = 

1

y + 1

1
  = 

1

1 + y
  

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

 ev, − 1 < r < 1 

 ev, −1 < 
1

1 + y
 < 1 

 GLv‡b, −1 < 
1

1 + y
  

 ev, − 1 > 1 + y    [e¨¯—KiY K‡i] 

 ev, −1 − 1 > 1 + y  − 1  [Dfqc‡¶ (−1) †hvM K‡i] 

 ev, − 2 > y 

  y < − 2 

 Avevi, 
1

1 + y
 < 1 

 ev, 1 + y > 1    [e¨¯—KiY K‡i] 

 ev, 1 + y − 1 > 1 −1 

  y > 0 

 wb‡Y©q kZ©: y > 0 A_ev, y < − 2 

  AmxgZK mgwó, S = 
a

1 – r
  

 = 
1

1 – 
1

y + 1

  [ÔKÕ n‡Z cvB] 

 = 
1

y + 1 – 1

y + 1

   = 
y + 1

y
 (Ans.)  

cÖkœ4  1 + 
1

1 + 3x
 + 

1

(1 + 3x)2 + 
1

(1 + 3x)3 + ............. GKwU Amxg aviv| 

[Kz. †ev. Õ17] 

K. x = 1 Gi Rb¨ cÖvß avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. x = 
1

3
 n‡j, avivwUi 1g 10wU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó 

_vK‡e? 4 

4 bs cÖ‡kœi mgvavb 

K   cÖ`Ë avivwU, 1 + 
1

1 + 3x
 + 

1

(1 + 3x)2 + 
1

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

 x = 1 n‡j avivwU, 1 + 
1

1 + 3.1
 + 

1

(1 + 3.1)2 + 
1

(1 + 3.1)3 + ........ 

  = 1 + 
1

4
 + 

1

42 + 
1

43 + ....... 

  mvaviY AbycvZ = 
w«¼Zxq c`

cÉ^g c`
 = 

1

4

1
 = 

1

4
 (Ans.) 

L   x = 
1

3
 n‡j avivwU, 

 1 + 
1

1 + 3.
1

3

 + 
1

( )1 + 3. 
1

3

2
 +  

1

( )1 + 3. 
1

3

3
 + ........ 

 = 1 + 
1

2
 + 

1

22 + 
1

23 + ....... 

 hvi cÖ_g c`, a = 1 

 mvaviY AbycvZ, r = 

1

2

1
 = 

1

2
 < 1 

 Avgiv Rvwb, ¸‡YvËi avivi 1g n c‡`i mgwó, Sn = 
a(1 − rn)

1 − r
 

  avivwUi cÖ_g 10 c‡`i mgwó, S10 = 
a(1 − r10)

1 − r
 

  = 

1{ }1 − ( )
1

2

10

1 − 
1

2

 

  = 

210 − 1

210

1

2

  = 
1024 − 1

1024
  2 

  = 
1023

512
 (Ans.) 

M  cÖ̀ Ë avivwUi mvaviY AbycvZ, r = 

1

1 + 3x

1
 = 

1

1 + 3x
 

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

  ev, | |
1

1 + 3x
 < 1 nq| 

 A_©vr, −1 < 
1

1 + 3x
 < 1 

  −1 < 
1

1 + 3x
 

 ev, −1 > 1 + 3x ev, −1 − 1 > 1 + 3x − 1 

 ev, −2 > 3x  

  x < − 
2

3
 

 A_ev, 
1

1 + 3x
 < 1 

 ev, 1 + 3x > 1 

 ev, 1 + 3x − 1 > 1 − 1 

 ev, 3x > 0 

  x > 0 

  wb‡Y©q kZ©t x > 0 A_ev x < − 
2

3
 (Ans.)  

cÖkœ5  
1

3x + 2
 + 

1

(3x + 2)2 + 
1

(3x + 2)3 + ... ... GKwU Amxg ¸‡YvËi 

aviv Ges px2 + qx + r = 0 GKwU GK PjKwewkó wØNvZ mgxKiY, †hLv‡b 

p, q, r ev¯—e msL¨v I p  0| [P. †ev. Õ17] 

K. x = 1 n‡j avivwU wbY©q K‡iv Ges cÖvß avivwUi mvaviY AbcvZ 

wbY©q Ki|  2 

L. ‘x’ Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki|  4 
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M. a I b hw` mgxKiYwUi `yBwU g~j nq, Z‡e cÖgvY Ki †h,  

 a + b = 
– q

   p
 Ges ab = 

r

p
. 4 

5 bs cÖ‡kœi mgvavb 

K   cÖ`Ë aviv, 
1

3x + 2
 + 

1

(3x + 2)2 + 
1

(3x +  2)3 + ... ...  

 x = 1 n‡j avivwU, 
1

3.1+ 2
 + 

1

(3.1 + 2)2 + 
1

(3.1 + 2)3 + ... 

   = 
1

5
 + 

1

52 + 
1

53 + ... ... (Ans.) 

 mvaviY AbycvZ = 
1

52  
1

5
 = 

1

5
 (Ans.) 

L   cÖ`Ë avivi mvaviY AbycvZ, r = 

1

(3x + 2)2

1

3x+ 2

 = 
1

3x+ 2 
 

 GLb, avivwUi AmxgZK mgwó _vK‡e hw`I †Kej hw`  

 |r| < 1 ev, | |
1

3x + 2
< 1 nq A_©vr – 1 < 

1

3x + 2
 < 1 

  – 1 < 
1

3x+ 2
 A_ev, 

1

3x+ 2
 < 1 

 ev, – 1 > 3x + 2 ev, 3x + 2 > 1 

 ev, – 1 – 2 > 3x + 2 – 2 ev, 3x + 2 – 2 > 1 – 2 

 ev, – 3 > 3x   ev, 3x > – 1 

  x < – 1  x > – 
1

3
 

  wb‡Y©q kZ©: x < – 1 A_ev, x > – 
1

3
 (Ans.) 

 Avevi, avivwUi AmxgZK mgwó, S = 
a

1 – r
 

  = 

1

3x + 2

1 – 
1

3x+ 2

   [ ] a = 
1

3x + 2  

  = 
1

3x + 2
  

3x + 2

3x + 1
  = 

1

3x + 1
 (Ans.) 

M  †`Iqv Av‡Q, px2 + qx + r = 0; p  0 

  x = 
– q  q2 – 4pr

2p
 = 

– q + q2 – 4pr

2p
, 

– q – q2 – 4pr

2p
 

 Avevi, †h‡nZz mgxKiYwUi `ywU g~j a Ges b  

  a = 
– q + q2 – 4pr

2p
 Ges b = 

– q – q2 – 4pr

2p
 

 GLb, 

 a + b = 
– q + q2 – 4pr

2p
 + 

– q – q2 – 4pr

2p
 

  = 
– q + q2 – 4pr – q – q2 – 4pr

2p
 = 

– 2q

2p
 

  a + b = − 
q

p
 

 Avevi, ab = 
– q + q2 – 4pr

2p
 . 

– q – q2 – 4pr

2p
 

  = 
(– q)2 – ( q2 – 4pr)2

4p2  = 
q2 – (q2 – 4pr)

4p2  

  = 
q2 – q2 + 4pr

4p2  = 
4pr

4p.p
 

  ab = 
r

p
 

 AZGe, a + b = − 
q

p
 Ges ab = 

r

p
 (cÖgvwYZ) 

cÖkœ6  
1

3x − 1
 + 

1

(3x − 1)2  + 
1

(3x − 1)3  + ................ [wm. †ev. Õ17] 

K. x = 2 n‡j cÖvß avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. x = 1 n‡j avivwUi 7g c` Ges 1g `kwU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

6 bs cÖ‡kœi mgvavb 

K   cÖ`Ë avivwU, 
1

3x − 1
 + 

1

(3x − 1)2  + 
1

(3x − 1)3  +................ 

 x = 2 n‡j avivwU, 
1

3.2 − 1
 + 

1

(3.2 − 1)2  + 
1

(3.2 − 1)3 + .............. 

   = 
1

5
 + 

1

52  + 
1

53 + ................... 

  avivwUi mvaviY AbycvZ = 
1

52   
1

5
  = 

1

5
  (Ans.) 

L   x = 1 n‡j avivwU, 
1

3.1 − 1
 + 

1

(3.1 − 1)2  + 
1

(3.1 − 1)3 + ........ 

   = 
1

2
  + 

1

22  + 
1

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

 hvi cÖ_g c`, a = 
1

2
  

 mvaviY AbycvZ, r = 
1

22  
1

2
  = 

1

2
  < 1 

 Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn−1 

  7g c` = 
1

2
 ( )

1

2

7 − 1

 = 
1

2
 . 

1

26  = 
1

27  (Ans.) 

 Avevi, ¸‡YvËi avivi cÖ_g n c‡`i mgwó, Sn = 
a(1 − rn)

1 − r
  

  cÖ_g 10 c‡`i mgwó, S10 = 

1

2
 ( )1 − 

1

210

1 − 
1

2

  = 

1

2
 ( )210 − 1

210

1

2

  

   = 
1024 − 1

1024
  = 

1023

1024
  (Ans.) 

M  cÖ`Ë avivwU, 
1

3x − 1
 + 

1

(3x − 1)2 + 
1

(3x − 1)3 + ......... 

 avivwUi 1g c`, a = 
1

3x − 1
 

 mvaviY AbycvZ, r = 
1

(3x − 1)2  
1

3x − 1
  = 

1

(3x − 1)2  
3x − 1

1
 

  = 
1

3x − 1
 

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

 A_©vr, | |
1

3x − 1
 < 1 

 ev, − 1 < 
1

3x − 1
 < 1 

 
1

3x − 1
 < 1 

ev, 3x − 1 > 1 

ev, 3x − 1 + 1 > 1 + 1 

ev, 3x > 2 

 x > 
2

3
 

A_ev, 
1

3x − 1
 > −1 

ev, 3x − 1 < −1 

ev, 3x < −1 + 1 

ev, 3x < 0 

 x < 0  

 x > 
2

3
 A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.) 

 GLb, avivwUi AmxgZK mgwó,  

 S = 
a

1 − r
 = 

1

3x − 1

1 − 
1

3x − 1

  = 

1

3x − 1

3x − 1 − 1

3x − 1

 = 
1

3x − 2
 (Ans.) 

cÖkœ7  a = 
1

4x + 1
 = r, 5.0

.
2

.
3 [wm. †ev. 15] 

K. GKwU Abyµg I GKwU Amxg avivi D`vniY `vI| 2 

L. Ave„Ë `kwgK fMœvskwU‡K Abš— ¸‡YvËi avivi gva¨‡g g~j`xq 

fMœvs‡k cÖKvk Ki| 4 

M. Amxg ¸‡YvËi avivwU MVb Ki| x Gi Dci cÖ‡hvR¨ kZ©mn avivwUi 

AmxgZK mgwó wbY©q Ki| 4 

7 bs cÖ‡kœi mgvavb 

K   Abyµg : GKwU Abyµ‡gi mvaviY c` = 
1

n(n + 1)
  n‡j, 
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 AbyµgwU 
1

2
 , 

1

6
 , 

1

12
 , 

1

20
 , ............, 

 Amxg aviv : 1 + 
1

2
 + 

1

4
 + 

1

8
 ............. 

L   Ave„Ë `kwgK fMœvskwU 5.0
.
2

.
3 

 5.0
.
2

.
3 = 5.023232323................ 

  = 5 + (0.023 + 0.00023 + 0.0000023 + .........) 

 GLv‡b, 0.023 + 0.00023 + 0.0000023 + ........... GKwU Abš— 

¸‡YvËi aviv hvi 1g c`, a = 0.023 

 Ges mvaviY AbycvZ, r = 
.00023

0.023
 = 0.01 < 1 

  avivwUi AmxgZK mgwó, S = 
a

1 − r
  = 

0.023

1 − 0.01
  

   = 
0.023

0.99
 = 

23

990
  

  5.0
.
2

.
3 = 5 + 

23

990
 = 

4973

990
  (Ans.) 

M  †`Iqv Av‡Q, a = 
1

4x + 1
 = r 

  Amxg ¸‡YvËi avivwU, a + ar + ar2 + ar3 + ................ 

  
1

4x + 1
 + 

1

(4x + 1)2 + 
1

(4x + 1)3 + 
1

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

 avivwUi AmxgZK mgwó _v‡K, hw` I †Kej hw`, |r| < 1 nq| 

 A_©vr | |
1

4x + 1
 < 1  ev,  −1 < 

1

4x + 1
 < 1 

 GLb, 
1

4x + 1
 > –1 A_ev,  

1

4x + 1
 < 1 

 ev, 4x + 1 < − 1    ev, 4x + 1 > 1  

 ev, 4x < −2      ev, 4x > 1 − 1 

 ev, x < − 
2

4
                     ev, 4x > 0           

    x < −
1

2
                      x > 0 

  wb‡Y©q kZ© : x > 0 A_ev x < −
1

2
  

  avivwUi AmxgZK mgwó = 
a

1 − r
  = 

1

4x + 1

1 − 
1

4x + 1

 

    = 

1

4x + 1

4x + 1 − 1

4x + 1

 = 

1

4x + 1

4x

4x + 1

  

   = 
1

4x + 1
  

4x + 1

4x
  = 

1

4x
  

  AmxgZK mgwó = 
1

4x
  (Ans.) 

cÖkœ8  
1

2x + 1
 + 

1

(2x + 1)2 + 
1

(2x+  1)3 + ................ [h. †ev. Õ17] 

K. x = 3 n‡j, avivwUi mvaviY AbycvZ wbY©q Ki|  2 

L. x = – 2 n‡j, avivwUi `kg c` Ges cÖ_g AvUwU c‡`i mgwó wbY©q 

Ki|  4 

M. x-Gi Dci Kx kZ© Av‡ivc Ki‡j DÏxc‡Ki avivwUi AmxgZK 

mgwó _vK‡e Ges †mB mgwó wbY©q Ki|  4 

8 bs cÖ‡kœi mgvavb 

K   cÖ`Ë aviv 
1

2x + 1
 + 

1

(2x + 1)2 + 
1

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

 x = 3 n‡j avivwU, 
1

2.3 + 1
 + 

1

(2.3 + 1)2 + 
1

(2.3 + 1)3 + .......  

   = 
1

7
 + 

1

72 + 
1

73 + ......  

 ¯ mvaviY AbycvZ = 
1

72  
1

7
 = 

1

7
 (Ans.)  

L   x = –2 n‡j avivwU,  

 
1

2.(–2) + 1
 + 

1

{2.(–2) + 1}2 + 
1

{2.(–2) + 1}3 + ............ 

 = – 
1

3
 + 

1

32 – 
1

33 + ........  

 avivwUi 1g c`, a = − 
1

3
  

 mvaviY AbycvZ, r = 
1

32   
− 1

3
  = − 

1

3
  

 Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn – 1
 

 ¯ avivwUi 10 Zg c` = − 
1

3
 . ( )–

1

3

10 – 1

 = 
1

3
 . 

1

39  = 
1

310 (Ans.) 

 Avevi, ¸‡YvËi avivi 1g n c‡`i mgwó, Sn  = 
a(1 – rn)

1 – r
 

 ¯ cÖ_g 8wU c‡`i mgwó, S8 = 

–1

3
 { }1 – ( )–

1

3

8

1 – ( )–
1

3

 

  = 

–1

3
 ( )1 – 

1

38

1 + 
1

3

 = 
–1

3
  

3

4
  

38 – 1

38   

  = 
1 – 38

4  38 (Ans.) 

M  cÖ`Ë avivi 1g c`, a = 
1

2x + 1
  

 mvaviY AbycvZ, r = 
1

(2x + 1)2  
1

(2x + 1)
 = 

1

2x + 1
 

 GLb, avivwUi AmxgZK mgwó _vK‡e hw`I †Kej hw` |r| < 1  

 ev, | |
1

2x + 1
< 1 nq| 

 A_©vr –1< 
1

2x + 1
 < 1  

 ¯ –1 < 
1

2x + 1
  A_ev, 

1

2x + 1
 < 1  

 ev, –1 > 2x + 1 ev, 2x + 1 > 1  

 ev, –1 – 1 > 2x + 1 – 1 ev, 2x + 1 – 1 > 1 – 1  

 ev, –2 > 2x  ev, 2x > 0  

 ¯ x < –1 ¯ x > 0  

 ¯ wb‡Y©q kZ©: x < –1 A_ev x > 0 (Ans.)  

 Avevi, avivwUi AmxgZK mgwó, S = 
a

1 –  r
 = 

1

2x + 1

1 – 
1

2x + 1

 

   = 

1

2x + 1

2x + 1 – 1

2x + 1

 

   = 
1

2x + 1
  

2x + 1

2x
 

   = 
1

2x
 (Ans.) 

cÖkœ9  
1

8x + 1
  + 

1

(8x + 1)2 +  
1

(8x + 1)3  + ........ GKwU aviv| 

 [wgR©vcyi K¨v‡WU K‡jR, Uv½vBj] 

K. mgwó wbY©q Ki (hw` _v‡K) : 2 + 4 + 8 + 16 + ........ 2 

L. x = 1 n‡j avivwU wbY©q Ki Ges cÖ_g `k c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges mgwó wbY©q Ki|  4 

9 bs cÖ‡kœi mgvavb 

K  2 + 4 + 8 + 16 + ............ 

 GLv‡b, avivwU ¸‡YvËi aviv 

 mvaviY AbycvZ, r = 
4

2
  = 

8

4
  = 2 

 †h‡nZz r > 1 †m‡nZz avivwUi AmxgZK mgwó wbY©q Kiv m¤¢e bq| 
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L  x = 1 n‡j, 8x + 1 = 8.1 + 1 = 8 + 1 = 9 

  avivwU = 
1

9
 + 

1

92  + 
1

93 + ....... (Ans.) 

 GLv‡b, cÖ_g c`, a = 
1

9
  

 mvaviY AbycvZ, r = 

1

92

1

9

  = 
1

92   
9

1
  = 

1

9
  < 1 

  avivwUi cÖ_g 10 c‡`i mgwó,  

 S10 = 
a(1 − r10)

1 − r
  = 

1

9
 ( )1 − 

1

910

1 − 
1

9

 = 

1.( )1 − 
1

910

9 ( )9 − 1

9

  

  = 
( )910 − 1

910

8
   = 

1

8
 ( )910 − 1

910   (Ans.) 

M  cÖ`Ë aviv : 
1

8x + 1
  + 

1

(8x + 1)2 +  
1

(8x + 1)3  + ........ 

 avivwUi cÖ_g c`, a = 
1

8x + 1
   

 mvaviY AbycvZ, r = 

1

(8x + 1)2

1

8x + 1

  = 
1

(8x + 1)2   
8x + 1

1
  = 

1

8x + 1
  

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

  | |
1

8x + 1
  < 1 nq 

 GLb, 
1

8x + 1
  < 1 A_ev, − ( )

1

8x + 1
  < 1 

 ev, 8x + 1 > 1 ev,   
1

8x + 1
  > − 1 

 ev, 8x > 1 − 1 ev,  8x + 1 < − 1 

 ev, 8x > 0 ev,  8x < − 2 

  x > 0 ev,  x < 
− 2

8
  

      x < − 
1

4
  

  wb‡Y©q kZ© : x > 0 A_ev x < − 
1

4
  (Ans.) 

 AmxgZK mgwó,  

 S = 
a

1 − r
  = 

1

8x + 1

1 − 
1

8x + 1

  = 

1

8x + 1

8x + 1 − 1

8x + 1

  

   = 
1

8x + 1
  

8x + 1

8x
  = 

1

8x
  (Ans.) 

cÖkœ10 
1

3x − 1
 + 

1

(3x − 1)2 + 
1

(3x − 1)3  + ......... GKwU Amxg ¸‡YvËi 

aviv| [gqgbwmsn Mvj©m K¨v‡WU K‡jR, gqgbwmsn] 

K. x = 2 n‡j, avivwUi mvaviY AbycvZ wbY©q Ki|   2  

L. x = 3 n‡j, avivwUi 12Zg c` Ges cÖ_g 12wU c‡`i mgwó wbY©q 

Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

10 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 6(K) bs mgvavb `ªóe¨| c„ôv-106 
 

L   x = 3 n‡j avivwU n‡e, 

 
1

3.3 − 1
 + 

1

(3.3 − 1)2 + 
1

(3.3 − 1)3 + ........................ 

 = 
1

8
 + 

1

82 + 
1

83 + ........................ 

 avivwUi 1g c`, a = 
1

8
 

 mvaviY AbycvZ, r = 
1

82  
1

8
 = 

1

8
 < 1 

  avivwUi 12Zg c` = ar12 − 1 = 
1

8
  ( )

1

8

12 − 1

 

  = 
1

8
  ( )

1

8

11

 = ( )
1

8

12

 (Ans.)  

  avivwUi 12 c‡`i mgwó = 

1

8
 { }1 − ( )

1

8

12

1 − 
1

8

 

  = 

812− 1

812   
1

8

8 − 1

8

  = 
1

7
 ( )812 − 1

812   (Ans.)  

M  m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-106  

cÖkœ11  S = (x − 1)2 + 1 + 
1

(x − 1)2  + .......  [†dbx Mvj©m K¨v‡WU K‡jR, †dbx] 

K. S Gi 15-Zg c` wbY©q Ki| 2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

M. S avivwUi AmxgZK mgwó‡K AvswkK fMœvs‡k cÖKvk Ki| 4 

11 bs cÖ‡kœi mgvavb 

K   avivwUi cÖ_g c`, a = (x − 1)2 

  mvaviY AbycvZ, r = 
1

(x − 1)2  

  avivwUi n-Zg c` = arn−1 

  S avivwUi 15-Zg c` = ar15−1 

   = ar14 

   = (x − 1)2 .{ }
1

(x − 1)2

14

  

   = 
1

(x − 1)26  (Ans.) 

L   avivwUi AmxgZK mgwó _vK‡e hw`, |r| < 1 nq| 

 ev, | |
1

(x − 1)2  < 1 

 ev, |x − 1|2 > 1 

  |x − 1| > 1 

(x − 1)  0 n‡j, 

 x − 1 > 1 

ev,   x > 1 + 1 

 x > 2 

(x − 1) < 0 n‡j, 

x − 1 < − 1 

 x < 0 

  kZ© : x > 2 A_ev x < 0 

  AmxgZK mgwó, S = 
a

1 − r
  

   = 
(x − 1)2

1 − 
1

(x − 1)2

  

   = 
(x – 1)4

(x − 1)2 − 1
  

   = 
(x – 1)4

x(x − 2)
 (Ans.) 

M   ÔLÕ n‡Z cvB, avivwUi AmxgZK mgwó, S = 
(x – 1)4

x(x − 2)
 

 = 
x4 – 4x3 + 6x2 – 4x + 1

x2 – 2x
  

 = 
x4 – 2x3 – 2x3 + 4x2 + 2x2 – 4x + 1

x2 – 2x
  

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

x2 – 2x
  

 = 
(x2 – 2x) (x2 – 2x + 2) + 1

(x2 – 2x)
  

 = 
(x2 – 2x) (x2 – 2x + 2)

(x2 – 2x)
 + 

1

x2 – 2x
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  
(x – 1)4

x(x − 2)
 = x2 – 2x + 2 + 

1

x(x – 2)
  ...........(i) 

 awi, 
1

x(x − 2)
 = 

A

x
  + 

B

x − 2
 ... ... ... ... (ii) 

 (ii) bs Gi Dfqc‡¶ x(x − 2) Øviv ¸Y K‡i cvB, 

 1 = A(x − 2) + Bx ... ... ... ... (iii) 

 x = 2 n‡j (iii) bs n‡Z cvB, 

 1 = 0 + 2B 

  B = 
1

2
 

 x = 0 n‡j (iii) bs n‡Z cvB, 

 1 = A(0 − 2) + 0   

  A = − 
1

2
 

 A I B Gi gvb (ii) bs G ewm‡q cvB, 

 
1

x(x − 2)
 = 
− 1

2x
  + 

1

2(x − 2)
  

 (i) bs n‡Z cvB, 

  
(x – 1)4

x(x − 2)
 = x2 – 2x + 2 – 

1

2x
  + 

1

2(x − 2)
 (Ans.) 

cÖkœ12  a + ar + ar2 + ar3 + .......... GKwU ¸‡YvËi aviv| 

 [†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg] 

K. GKwU Abyµ‡gi n Zg c` Un = 
1

n
 ; Un < 10−5

 n‡j n Gi gvb KZ? 2 

L. MvwYwZK Av‡ivn c×wZ‡Z cÖgvY Ki †h, cÖ`Ë avivi n msL¨K c‡`i 

mgwó Sn = a 
1 − rn

1 − r
  4 

M. y Gi Dci Kx kZ© Av‡ivc Ki‡j 
1

y + 1
  + 

1

(y + 1)2  + 
1

(y + 1)3 + .... 

Amxg avivwUi (AmxgZK) mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 4 

12 bs cÖ‡kœi mgvavb 

K  AbyµgwUi n Zg c` Un  = 
1

n
  

 Avevi, Un < 10−5 

 ev, 
1

n
  < 

1

105    [ ] Un = 
1

n
 

  n > 105  

L   MvwYwZK Av‡ivn c×wZi mvnv‡h¨ †`Lv‡Z n‡e †h, 

 a + ar + ar2 + ... ... + arn – 1 = 
a(1 − rn)

1 − r
 

 (cÖ_g avc):  

 GLv‡b, a + ar + ar2 + ... ... + arn – 1 = 
a(1 − rn)

1 − r
, r  1   ... ... (i) 

 (i) evK¨wU n = 1 Gi Rb¨ mZ¨| KviY, (i) Gi evgc¶ = a 

 Ges Wvbc¶ = 
a(1 − r)

1 − r
 = a 

 (wØZxq avc): awi, n = m Gi Rb¨ (i) evK¨wU mZ¨|  

 A_©vr, a + ar + ar2 + ... ... + arm– 1 = 
a(1 – am)

1 – r
 ... ... (ii) 

 (i) evK¨wU n = m + 1 Gi Rb¨ mZ¨ n‡e hw`  

 a + ar + ar2 + ... ... + arm = 
a(1 – rm+1)

1 – r
  ... ... (iii) mZ¨ nq| 

GLb, (ii) Gi Dfqc‡¶ arm
 †hvM K‡i cvB, 

 a + ar + ar2 + ... ... + arm– 1 + arm = 
a(1 – rm)

 1 – r
 + arm 

  = 
a – arm + arm – arm+1

1 – r
 = 

a – arm+1

 1 – r
 = 

a(1 – rm+1)

 1 – r
  

  (iii) mZ¨, A_©vr n = m + 1 Gi Rb¨I mZ¨| 

 myZivs, MvwYwZK Av‡ivn c×wZ Abymv‡i  mKj n   Gi Rb¨ (i) 

mZ¨|   (†`Lv‡bv n†jv) 

M   cÖ`Ë avivwU, 
1

y + 1
 + 

1

(y + 1)2  + 
1

(y + 1)3  + ......  

 GLv‡b, cÖ_g c`, a = 
1

y + 1
  

 Ges mvaviY AbycvZ, r = 
1

(y + 1)2  
1

y + 1
 = 

1

y + 1
  

 avivwUi AmxgZK mgwó _vK‡e hw` | r |  1 nq, 

 A_©vr, | |
1

y + 1
  < 1   ev, 

1

|y + 1|
 < 1 ev, |y + 1| > 1 

 GLb, (y + 1) AFYvÍK n‡j, y + 1 > 1 ev, y > 0  

 Avevi (y + 1) FYvÍK n‡j, − (y + 1) > 1 ev, y + 1 < −1  

  ev, y < −2 

  wb‡Y©q kZ© n‡”Q: y < −2 A_ev y > 0 

  AmgxZK mgwó, S = 
a

1 – r
  =

1

y + 1

1 – 
y

y + 1

  

 = 

1

y + 1

y + 1 − 1

y + 1

  = 

1

y + 1

y

y + 1

  = 
1

y + 1
  

y + 1

y
  = 

1

y
  

 Ans. kZ©: y < – 2 A_ev y > 0; mgwó = 
1

y
  

cÖkœ13 
1

y + 1
 + 

1

(y + 1)2  + 
1

(y + 1)3  + .......... GKwU Amxg aviv|    

 [ewikvj K¨v‡WU K‡jR, ewikvj] 

K. 0.
.
3 †K aviv AvKv‡i cÖKvk Ki Ges mgwó (hw` we`¨gvb _v‡K) wbY©q 

Ki| 2 

L. y = 2 Gi Rb¨ avivwUi 1g 12wU c‡`i mgwó wbY©q Ki| 4 

M. y Gi Dci wK kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e| 4 

13 bs cÖ‡kœi mgvavb 

K  0.
.
3 = 0.33333 ................. 

       = 0.3 + 0.03 + 0.003 + 0.0003 + .............. 

  = 
3

10
 + 

3

102 + 
3

103 + ................ (Ans.) 

 mvaviY AbycvZ, r = 

3

102

3

10

  = 
1

10
 < 1 

  avivwUi mgwó Av‡Q| 

  mgwó = 
a

1 − r
  = 

3

10

1 − 
1

10

  = 

3

10

10 − 1

10

  = 
3

10
  

10

9
  = 

1

3
  (Ans.) 

L  cÖ`Ë aviv, 
1

y + 1
 + 

1

(y + 1)2  + 
1

(y + 1)3  + ......... 

 y = 2 n‡j avivwU, 
1

2 + 1
  + 

1

(2 + 1)2  + 
1

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

   = 
1

3
  + 

1

32  + 
1

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

  cÖ_g c`, a = 
1

3
  

  mvaviY AbycvZ, r = 

1

32

1

3
 

  = 
1

3
  < 1 

  cÖ_g 12 c‡`i mgwó = a. 
1 − r12

1 − r
  

   = 
1

3
 . 

1 − 
1

312

1 − 
1

3

  

   = 
1

3
 . 

312 − 1

312

2

3
 

   

   = 
1

3
   

3

2
  . 

312 − 1

312    
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   = 
1

2
  . 

312 − 1

312   (Ans.) 

M  mvaviY AbycvZ, r = 

1

(y + 1)2

1

y + 1

  = 
1

y + 1
  = 

1

1 + y
  

 AZtci m„Rbkxj 3(M) bs mgvavb `ªóe¨| c„ôv-105 

cÖkœ14 1 + 
1

1 + y
 + 

1

(1 + y)2  + 
1

(1 + y)3  + .......... GKwU Amxg ¸‡YvËi aviv| 

  [gwbcyi D”P we`¨vjq, XvKv] 

K. GKwU ¸‡YvËi avivi cÖ_g c` a Ges mvaviY AbycvZ r n‡j Dnvi 

cÖ_g n msL¨K c‡`i mgwó KZ? 2 

L. y = 2 n‡j avivwUi cÖ_g 10wU c‡`i mgwó wbY©q Ki| 4 

M. y Gi Dci wK kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges mgwó wbY©q Ki| 4 

14 bs cÖ‡kœi mgvavb 

K  ¸‡YvËi avivi cÖ_g c` a 

 mvaviY AbycvZ r 

 avivwUi n msL¨K c‡`i mgwó, 

  Sn = a + ar + ar2 + ar3 + ............ + arn−1 

   = a . 
rn − 1

r − 1
 , hLb r > 1 

 Ges Sn = a . 
1 − rn

1 − r
 , hLb r < 1 

L  m„Rbkxj 3(L) bs mgvavb `ªóe¨| c„ôv-105 

M  m„Rbkxj 3(M) bs mgvavb `ªóe¨| c„ôv-105 

cÖkœ15 1 + (1 + 3y)−1 + (1 + 3y)−2 + (1 + 3y)−3 + ........... GKwU Amxg 

aviv|    [mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv] 

K. y = 1 Gi Rb¨ cÖ`Ë avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. y = 
1

3
 n‡j, avivwUi cÖ_g 10wU c‡`i mgwó wbY©q Ki| 4 

M. y Gi Dci Kx Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

15 bs cÖ‡kœi mgvavb 

 m„Rbkxj 4 bs mgvavb `ªóe¨| c„ôv-105 

 AZtci: AmxgZK mgwó, S = 
a

1 − r
  =  

1

1 − 
1

1 + 3y

 

   = 
1

1 + 3y − 1

1 + 3y

 

   = 
1 + 3y

3y
 (Ans.) 

cÖkœ16  
1

3x − 1
  + 

1

(3x − 1)2  + 
1

(3x − 1)3  + ........ GKwU Amxg ¸‡YvËi 

aviv|    [†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv]  

K. x = 1 n‡j, avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. ÔKÕ cÖ`Ë avivwUi cÖ_g `kwU c‡`i †hvMdj wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j DÏxc‡Ki avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

16 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 6(L) bs mgvavb `ªóe¨| c„ôv-106 

L  m„Rbkxj 6(L) bs mgvavb `ªóe¨| c„ôv-106 

M  m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ17 1 + 
1

2
  + 

1

2
  + 

1

2 2
  + ......... GKwU Amxg ¸‡YvËi aviv| 

   [knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv] 

K. avivwUi cÂg c` wbY©q Ki| 2 

L. avivwUi 10wU c‡`i mgwó wbY©q Ki| 4 

M. †Kvb k‡Z© avivwUi Amxg mgwó Av‡Q Ges Amxg mgwó wbY©q Ki| 4 

17 bs cÖ‡kœi mgvavb 

K  GLv‡b, 1g c`, a = 1 

 mvaviY AbycvZ, r = 

1

2
 

1
  = 

1

2
  < 1 

 Avgiv Rvwb, n Zg c` = arn−1 

  5g Zg c` = 1( )
1

2

5 − 1

  = ( )
1

2

4

  = 
1

4
  (Ans.) 

L  ÔKÕ n‡Z cvB, 1g c`, a = 1 

 mvaviY AbycvZ, r = 
1

2
  < 1 

 Avgiv Rvwb, n Zg c‡`i mgwó = 
a(1 − rn)

1 − r
  

  avivwUi 10wU c‡`i mgwó = 

1 








1 − ( )
1

2

10

 

1 − 
1

2
 

  

   = 

1 − 
1

32

2 − 1

2

  = 

32 − 1

32

2 − 1

2

  

   = 
31

32
  

2

2 − 1
  

   = 
31

32
  

2( 2 + 1)

( 2 + 1) ( 2 − 1)
  

   = 
31 (2 + 2)

32
  (Ans.) 

M  cvV¨eB‡qi Aa¨vq-7 Gi D`vniY-2 Gi mgvavb-3 ª̀óe¨| c„ôv-126 

cÖkœ18 
1

3x − 1
  + 

1

(3x − 1)2  + 
1

(3x − 1)3 + ............ 

   [exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv] 

K. x  = 2 n‡j cÖ`Ë avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. x = 1 n‡j avivwUi 7g Ges 1g `kwU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

18 bs cÖ‡kœi mgvavb 

m„Rbkxj 6 bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ19  a = 
1

3x − 1
 = r, 4.0

.
3

.
5 [G.wf.†R.Gg. miKvwi evwjKv D”P we`¨vjq, gywÝMÄ] 

K. GKwU Abyµg I GKwU Amxg avivi D`vniY `vI| 2 

L. Ave„Ë `kwgK fMœvskwU‡K Abš— ¸‡YvËi avivi gva¨‡g g~j`xq 

fMœvs‡k cÖKvk Ki| 4 

M. Amxg ¸‡YvËi avivwU MVb Ki| x Gi Dci cÖ‡hvR¨ kZ©mn avivwUi 

AmxgZK mgwó wbY©q Ki| 4 

19 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 7(K) bs mgvavb `ªóe¨| c„ôv-106 

L   4.0

3

5 = 4.0353535...... 

  = 4 + (.035 + .00035 + ....)  

 GLv‡b, eÜbxi Af¨š—‡i avivwU GKwU Amxg ¸‡YvËi aviv hvi 1g 

c`, a =  .035 Ges  

 mvaviY AbycvZ, r = 
.00035

.035
 = .01  

  4.0

3

5 = 4 + 

a

1 – r
  = 4 + 

.035

1 – (0.01)
  

 = 4 + 
.035

.99
  = 4 + 

35

990
  = 

799

198
 (Ans.) 

M   †`Iqv Av‡Q, a = 
1

3x − 1
  = r 

  Amxg ¸YvËi avivwU, a + ar + ar2 + ar3 + ......... 
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  
1

3x − 1
  + 

1

(3x − 1)2  + 
1

(3x − 1)3  + .......... 

 AZtci m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ20 (i) 
1

2
  + 

1

2
  + 

1

2 2
  + .......... Ges  

(ii) 
1

3x − 1
  + 

1

(3x − 1)2  + 
1

(3x − 1)3 + ............ 

  [we› ỳevwmbx miKvwi evjK D”P we`¨vjq, Uv½vBj] 

K. (i) bs avivwUi cÂg c` wbY©q Ki| 2 

L. (i) bs avivwUi 10wU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci wK kZ© Av‡ivc Ki‡j (ii) bs avivi AmxgZK mgwó 

_vK‡e Ges AmxgZK mgwó wbY©q Ki| 4 

20 bs cÖ‡kœi mgvavb 

K   avivwUi 1g c`, a = 
1

2
  

 mvaviY AbycvZ, r = 

1

2
 

1

2
 

 = 
1

2
 < 1 

 Avgiv Rvwb, ¸‡YvËi avivi n-Zg c` = arn−1 

 avivwUi cÂg c` = 
1

2
  ( )

1

2

5−1

   = ( )
1

2

5

=  
1

 4 2
  (Ans.) 

L   Avgiv Rvwb, ¸‡YvËi avivi n msL¨K c‡`i mgwó = 
a(1 − rn)

1 − r
  

 avivwUi cÖ_g 10wU c‡`i mgwó = 

1

2
 








1 − ( )
1

2

10

1 − 
1

2
 

  

[ ]ÔKÕ n‡Z cvB r = 
1

2
 

   = 
1

2
  

1 − 
1

32

2 − 1

2

  

   = 
1

2
   

32 − 1

32

2 − 1

2

  

   = 
1

2
  

31

32
  

2

2 −1
  

   = 
31

32
  

 ( 2 + 1)

( 2)2 − 12
  

   = 
31( 2 + 1)

32
  (Ans.) 

M   m„Rbkxj cÖkœ 6(M) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ21 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

(4x + 1)3 + 
1

(4x + 1)4 + ... ... ...  

[gqgbwmsn wRjv ¯‹zj] 

K. x = 1 n‡j avivwU Ges mvaviY AbycvZ wbY©q Ki|  2 

L. K-†Z cÖvß avivwUi 7 Zg c` Ges cÖ_g 7wU c‡`i mgwó wbY©q Ki|4 

M. x- Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë Amxg avivwUi (AmgxZK) 

mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 4 

21 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, avivwU 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

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

x = 1 n‡j, avivwU 
1

5
 + 

1

52 + 
1

53 + ........... 

  mvaviY AbycvZ, r = 

1

52

1

5

  = 
1

5
  

L  ÔKÕ †_‡K cvB,  

 mvaviY AbycvZ, r = 
1

5
  

 avivwUi cÖ_g c`, a = 
1

5
  

 avivwUi 7g c` = ar7−1 = 
1

5
 . ( )

1

5

7−1

 = 
1

5
. 

1

56 = 
1

57 (Ans.) 

 avivwUi cÖ_g 7wU c‡`i mgwó, S7 = 
a(1 − rn)

1 − r
  [ r <  1] 

 = 

1

5
 ( )1 − 

1

57

1 − 
1

5

 = 

1

5
 ( )1 − 

1

57

4

5

 = 
1

5
  

5

4
. ( )1 − 

1

78125
 

 = 
78124

312500
  (Ans.)  

M   m„Rbkxj 7(M) bs mgvavb `ªóe¨| c„ôv-107 

cÖkœ22 wb‡Pi aviv `yBwU j¶ Ki: 

(i) 
1

2x + 1
  + 

1

(2x + 1)2  + 
1

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

(ii) 8 + 88 + 888 + .................      [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, †gv‡gbkvnx] 

K. x = 1 n‡j, (i) bs avivwU wbY©q Ki Ges cÖvß avivwUi mvaviY AbycvZ 

wbY©q Ki| 2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j (i) bs avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

M. (ii) bs avivwUi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki| 4 

22 bs cÖ‡kœi mgvavb 

K   cÖ`Ë aviv, 
1

2x + 1
  + 

1

(2x + 1)2  + 
1

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

 x = 1 n‡j avivwU, 
1

2.1 + 1
  + 

1

(2.1 + 1)2  + 
1

(2.1 + 1)3 + ..... 

   = 
1

3
  + 

1

32  + 
1

33  + ............... (Ans.) 

  mvaviY AbycvZ = 

1

32 

1

3
 

  = 
1

3
  (Ans.) 

L   m„Rbkxj 8(M) bs mgvavb `ªóe¨| c„ôv-107 

M   †`Iqv Av‡Q, 8 + 88 + 888 + .............  

 awi, S = 8 + 88 + 888 + .............. n Zg c` 

 ev, S = 8(1 + 11 + 111 + ........ nZg c`) 

 ev, 
S

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

 ev, 
9S

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

 ev, 
9S

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

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

   = (10 + 102 + 103 + ......... nZg c`) − n 

   = 10 . 
(10n − 1)

10 − 1
  − n 

 ev, S = 
8

9
  { }

10

9
 (10n − 1) − n   

  S = 
80

81
 (10n − 1) − 

8

9
 n (Ans.) 

cÖkœ23 x + xy + xy2 + .......... GKwU ¸‡YvËi aviv| 

[Rvgvjcyi wRjv ¯‹zj, Rvgvjcyi] 

K. avivwUi `kg c` wbY©q Ki| 2 

L. x = 1 Ges y = 
1

2
  n‡j, avivwUi AmxgZK mgwó hw` _v‡K Z‡e Zv 

wbY©q Ki| 4 

M. x Gi ¯’‡j 3, xy Gi ¯’‡j 33, xy2
 Gi ¯’‡j 333 emv‡j, †h aviv 

cvIqv hvq Zvi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki| 4 

23 bs cÖ‡kœi mgvavb 

K  cÖ`Ë aviv, x + xy + xy2 + .................. 



112  DœPZi MwYZ  evQvBK‡Z ˆmiv gvGbi cÉk² I mgvavb: m†Rbkxj iPbvgƒjK 

D:\SSC SHEET SELL\4. H.MATH\2. CQ NOTE\SET-1\Chap-07.doc  4P 

 cÖ_g c`, a = x 

 mvaviY AbycvZ, r = 
xy

x
  = y 

  10 Zg c` = ar10−1 = xy9 (Ans.) 

L  cÖ`Ë aviv, S = x + xy + xy2 + ................... 

   = 1 + 1.
1

2
  + 1.( )

1

2

2

 + .................. [ ] x = 1 y =  
1

2
 

   = 1 + 
1

2
  + 

1

4
  + .................. 

 cÖ_g c`, a = 1 

 mvaviY AbycvZ, r = 

1

2
 

1
  = 

1

2
  < 1 

  avivwUi AmxgZK mgwó we`¨gvb| 

  AmxgZK mgwó, S = 
a

1 − r
  = 

1

1 − 
1

2
 

 = 
1

1

2
 

  = 2 (Ans.) 

M  cÖ`Ë avivwU = x + xy + xy2 + ...................... 

   = 3 + 33 + 333 + ...................... 

 awi, avivwUi n c‡`i mgwó, 

 S = 3 + 33 + 333 + ......... + nZg c` 

 = 3(1 + 11 + 111 + ......... + nZg c`) 

 =  
3

9
 (9 + 99 + 999 + ....... + nZg c`) 

 = 
3

9
 {(10 − 1) + (100 − 1) + (1000 − 1) + ...... + nZg c`} 

 = 
3

9
{(10 + 102 + 103 + ... + n Zg c`) − (1 + 1 + 1+ .... n Zg c`)} 

 = 
3

9
 {10(1 + 10 + 102 + ....... + nZg c`) − n} 

 = 
3

9
  






( )10.

10n − 1

10 − 1
 − n  

 = 
30

81
 (10n − 1) − 

3n

9
  

 = 
10

27
 (10n − 1) − 

n

3
 

 AZGe, avivwUi n msL¨K c‡`i mgwó,  

 Sn = 
10

27
 (10n − 1) − 

n

3
  (Ans.) 

cÖkœ24 (i) 2 + 2 + 1 + 
1

2
  + 

1

2
  + 

1

2 2
 + ........ 

(ii) 
3

(1 + x)  + 
3

(1 − x)  = 
3

2  [†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi] 

K. 0.
.
1

.
2 †K g~j`xq fMœvs‡k cÖKvk Ki|  2 

L. (i) cÖ`Ë Amxg ¸‡YvËi avivi 7g c` wbY©q Ki Ges AmxgZK mgwó 

(hw` _v‡K) Z‡e Zv wbY©q Ki| 4 

M. (ii) mgxKiYwUi mgvavb wbY©q Ki| 4 

24 bs cÖ‡kœi mgvavb 

m„Rbkxj 1 bs mgvavb `ªóe¨| c„ôv-104 

cÖkœ25 1 + 
1

1 + x
 + 

1

(1 + x)2  + 
1

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

   [ivRevox miKvwi D”P we`¨vjq, ivRevox] 

K. D`vniYmn mgvš—i avivi msÁv wjL| 2 

L. x = 2 n‡j 7 Zg c` Ges 1g 10 c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges mgwó (AmxgZK) wbY©q Ki| 4 

25 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 3(K) bs mgvavb `ªóe¨| c„ôv-104 

L  m„Rbkxj 3(L) bs mgvavb `ªóe¨| c„ôv-105 

 AZtci 7 Zg c` = ar7−1 = ar6 

   = 1( )
1

3

6

  = 
1

729
  (Ans.)  

M  m„Rbkxj 3(M) bs mgvavb `ªóe¨| c„ôv-105 

cÖkœ26 GKwU Abyµ‡g n Zg c` Un = 
1

n(n + 1)
 

 [ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx] 

K.  avivwU wbY©q K‡i mvaviY AbycvZ wbY©q Ki|  2 

L. avivwUi 1g 10 c‡`i mgwó wbY©q Ki|  4 

M. avivwUi AmxgZK mgwó wbY©q Ki Ges n Gi gvb h‡_ó †QvU n‡j Un 

Gi cÖvš—xq gvb m¤ú‡K© wK ejv hvq? 4 

26 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, GKwU Abyµ‡gi nZg c` Un = 
1

n(n + 1)
  

  avivwU n‡jv, U1 + U2 + U3 + U4 + ........ 

 = 
1

1(1 + 1)
 + 

1

2(2 + 1)
 + 

1

3(3 + 1)
 + 

1

4(4 + 1)
 + ....... 

 = 
1

2
 + 

1

6
 + 

1

12
 + 

1

20
 + ......... 

 avivi mvaviY AbycvZ †bB KviY GwU ¸‡YvËi aviv bq| 

L  GLv‡b, Un = 
1

n(n + 1)
  = 

1

n
 – 

1

n + 1
  

 myZivs, 1g 10 c‡`i mgwó 

 S10 = U1 + U2 + U3 + .............. + U10 

  = ( )
1

1
 – 

1

2
 + ( )

1

2
 – 

1

3
 + ( )

1

3
 – 

1

4
 + ... ... + ( )

1

10
 – 

1

11
 

  = 1 − 
1

2
 + 

1

2
 − 

1

3
 + 

1

3
 − ... ... + ( )

1

10
 − 

1

11
 

  = 1 – 
1

11
  = 

10

11
  

  1g 10 c‡`i mgwó = 
10

11
  (Ans.) 

M   avivwUi n-c‡`i mgwó, 

 Sn = U1 + U2 + U3 + .............. + Un 

  = ( )
1

1
 – 

1

2
 + ( )

1

2
 – 

1

3
 + ( )

1

3
 – 

1

4
 + ..... + ( )

1

n
 – 

1

n + 1
 

  = 
1

1
  – 

1

n + 1
 = 1 – 

1

n + 1
 = 

n + 1 – 1

n + 1
 = 

n

n + 1
  

  Sn = 
n

n + 1
  = 

n

n(1 + 
1

n
)

  = 
1

1 + 
1

n

  

 n →  (Amxg) n‡j avivwUi AmxgZK mgwó, 

 S = 
1

1 + 
1



  = 
1

1 + 0
  = 1  [ 

1


  = 0] 

  avivwUi AmxgZK mgwó 1 (Ans.) 

 Un = 
1

n(n+1)
 GLv‡b †`Lv hvq †h, n Gi gvb e„w× †c‡j Un Gi gvb 

n«vm cvq Ges n Gi gvb n«vm †c‡j Un Gi gvb e„w× cvq| n Gi 

gvb h‡_ô †QvU n‡j Un Gi cÖvš—xq gvb cvIqv hvq bv A_©vr 

Amx‡gi w`‡K avweZ nq| 

cÖkœ27 7 + 77 + 777 + ....... Ges 
1

4x + 1
  + 

1

(4x + 1)2  + 
1

(4x + 1)3 + 

........ ỳBwU aviv|   [e¸ov miKvwi evwjKv D”P we`¨vjq, e¸ov] 

K. x = 1 n‡j, wØZxq avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. cÖ_g avivwUi cÖ_g n-msL¨K c‡`i mgwó wbY©q Ki| 4 

M. x-Gi Dci Kx kZ© Av‡ivc Ki‡j wØZxq avivwUi AmxgZK mgwó 

_vK‡e? †mB mgwó wbY©q Ki| 4 

27 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 21(K) bs mgvavb `ªóe¨| c„ôv-111 

L  7 + 77 + 777 + ........... + n Zg c` 

 = 7(1 + 11 + 111 + ...... + n Zg c`) 

 = 
7

9
 (9 + 99 + 999 + ..... + n Zg c`) 
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 = 
7

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

 = 
7

9
 {(10 + 102 + 103 + .... + n Zg c`) – (1 + 1 + 1 + .... + n Zg c`)} 

 = 
7

9
 {10 (1 + 10 + 102 + ...... + n Zg c`) – n} 

 = 
7

9
 { }( )10 . 

10n – 1

10 – 1
 – n   

 = 
70

81
 (10n – 1) – 

7n

9
   

 AZGe, avivwUi n msL¨K c‡`i mgwó,  

 Sn = 
70

81
 (10n – 1) – 

7n

9
 (Ans.) 

M  m„Rbkxj 7(M) bs mgvavb `ªóe¨| c„ôv-107 

cÖkœ28 GKwU avivi n-Zg c`, Un = 
1

n(n + 1) (n + 2)
 .   

  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, cve©Zxcyi, w`bvRcyi] 

K. avivwU wbY©q Ki| 2 

L. avivwUi n msL¨K c‡`i mgwó wbY©q Ki| 4 

M. 7 + 77 + 777 + ....... avivwUi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki| 4 

28 bs cÖ‡kœi mgvavb 

K    †`Iqv Av‡Q, avivwUi n-Zg c`, Un = 
1

n(n + 1) (n + 2)
  

 n = 1 n‡j, avivwUi cÖ_g c` = 
1

1.2.3
  

 n = 2 n‡j,     ,,    wØZxq c` = 
1

2.3.4
  

 n = 3 n‡j      ,,     Z…Zxq c` = 
1

3.4.5
  

 avivwU n‡e, 
1

1.2.3
 + 

1

2.3.4
  + 

1

3.4.5
  + ............. (Ans.) 

L    n-Zg c`, Un = 
1

n(n + 1) (n + 2)
  

   = 
1

2
   

n + 2 − n

n(n + 1) (n + 2)
  

   = 
1

2
 { }

1

n(n + 1)
 − 

1

(n + 1) (n + 2)
  

   = 
1

2
 (Vn−1 − Vn)   [ ]awi Vn =  

1

(n + 1) (n + 2)
 

  mgwó, Sn =  
1

2
 (V0 − Vn) 

   = 
1

2
 ( )

1

2
 − 

1

(n + 1) (n + 2)
    [ ] V0 = 

1

(0 + 1) (0 + 2)
 = 

1

2
 

   = 
1

4
  − 

1

2(n + 1) (n + 2)
  (Ans.) 

M   m„Rbkxj 27(L) bs mgvavb `ªóe¨| c„ôv-112 

cÖkœ29 
x

2
  + 

x

3
  + 

x

5
  > 

31

30
  I 2x − y − 15 > 0 ỳBwU AmgZv Ges  

1 + 3 + 5 + 7 + ........ + (2n − 1) = n2
 GKwU MvwYwZK evK¨|  

  [iscyi miKvwi evwjKv D”P we`¨vjq, iscyi] 

K. 1g AmgZvwU mgvavb Ki| 2 

L. 2q AmgZvwUi †jLwPÎ A¼b Ki| (eY©bvmn) 4 

M. MvwYwZK Av‡ivn c×wZ‡Z mKj n   Gi Rb¨ cÖ`Ë MvwYwZK 

evK¨wU mZ¨Zv cÖgvY Ki| 4 

29 bs cÖ‡kœi mgvavb 

K  cÖ`Ë AmgZv, 
x

2
  + 

x

3
  + 

x

5
  > 

31

30
  

 ev, 
15x + 10x + 6x

30
  > 

31

30
  

 ev, 31x > 31 

  x > 1 (Ans.) 

L  †`Iqv Av‡Q, 2x − y − 15 > 0 ... ... ... ... (i) 

 AmgZvwU‡K mgZv a‡i †jLwPÎ AsKb Kwi| 

  2x − y − 15 = 0 

 ev, y = 2x − 15 ... ... ... ... (ii) 

 †jLwPÎw¯’Z K‡qKwU we›`yi ¯’vbv¼ : 

x 0 5 10 15 20 

y − 15 − 5 5 15 25 

 ¯’vbv¼vwqZ QK KvM‡R ¶z`ªZg e‡M©i evûi ˆ`N©¨‡K GKK a‡i (0, 

−15), (5, −5), (10, 5), (15, 15), (20, 25) we› ỳ¸‡jv ¯’vcb K‡i 

mgxKiYwUi †jLwPÎ AsKb Ki| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) bs AmgZvq g~jwe›`y (0, 0) ewm‡q cvB, − 15 > 0 hv AmZ¨| 

 myZivs (ii) bs †iLvwUi †h cv‡k g~jwe›`y Av‡Q Zvi wecixZ cv‡ki 

mKj we›`yi Rb¨ (i) bs mZ¨| 

 †jLwP‡Î Mvp wPwýZ AskB (i) bs AmgZvi mgvavb| 

M  cÖgvY: Avgiv Rvwb, 1 + 3 + 5 + 7 + ... ... + (2n – 1) = n2 ... ... (i) 

 (cÖ_g avc): n = 1 Gi Rb¨ (i)  evK¨wU mZ¨| KviY ZLb (i) Gi 

evgc¶ =  1  

 Ges Wvbc¶ = 12 = 1 

 (wØZxq avc): aiv hvK, (i) evK¨wU n = m Gi Rb¨ mZ¨| 

 A_©vr 1 + 3 + 5 + 7 ... ... + (2m – 1) = m2 ... ... (ii)  

 (i) evK¨wU n = m + 1 Gi Rb¨ mZ¨ n‡e hw`  

 1 + 3 + 5 + 7 + .......... + {2(m + 1) − 1} = (m + 1)2 

 ev, 1 + 3 + 5 + 7 + ........ + (2m + 2 − 1) = (m + 1)2 

 ev, 1 + 3 + 5 + 7 + .... + (2m + 1) = (m + 1)2 ...... (iii) mZ¨ nq| 

 GLb, (ii) Gi Dfq c‡¶ (2m + 1) †hvM K‡i cvB, 

 1 + 3 + 5 + 7 + ... + (2m – 1) + (2m + 1) = 2m  + 1 + m2 = (m + 1)2 

   (ii) mZ¨, A_©vr n = m + 1 Gi Rb¨I (i) evK¨wU mZ¨| 

 myZivs,  MvwYwZK Av‡ivn c×wZ Abyhvqx mKj n   Gi Rb¨ (i) 

evK¨wU mZ¨|  (†`Lv‡bv n‡jv) 

cÖkœ30 GKwU ¸‡YvËi avivi 1g c` a  Ges mvaviY AbycvZ r †hLv‡b  

a = 
1

3x + 1
  = r Ges p = 5.0

.
3

.
7| [Kzwgj­v wRjv ¯‹zj, Kzwgj­v] 

K. x = 1 n‡j avivwU wbY©q Ki Ges r Gi gvb †ei Ki| 2 

L. Abš— ¸‡YvËi avivi gva¨‡g p †K g~j`xq fMœvs‡k cÖKvk Ki| 4 

M. cÖ`Ë avivwU wbY©q Ki| x Gi Dci cÖ‡hvR¨ kZ©mn avivwUi AmxgZK 

mgwó wbY©q Ki| 4 

30 bs cÖ‡kœi mgvavb 

K  x = 1 n‡j, a = r = 
1

3.1 + 1
  = 

1

3 + 1
  = 

1

4
  

  a = 
1

4
  I r = 

1

4
  (Ans.) 

  avivwU, 
1

4
  + 

1

4
  . 

1

4
  + 

1

4
  . 

1

42  + ........ 

   = 
1

4
  + 

1

42  + 
1

43 + .......... (Ans.) 

L  †`Iqv Av‡Q, p = 5.0
.
3

.
7 

   = 5.037373737 .................. 

   = 5 + (0.037 + 0.00037 + 0.0000037 + .......)  

Y 

Y 

X X O 
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 GLv‡b, eÜbxi Af¨š—‡ii avivwU GKwU Amxg ¸‡YvËi aviv hvi 

cÖ_g c`, a = 0.037 Ges mvaviY AbycvZ, r = 
.00037

.037
  = 0.01 

  p = 5 + 
a

1 − r
  = 5 + 

0.037

1 − 0.01
  = 5 + 

0.037

0.99
  

   = 5 + 
37

990
  = 

4987

990
  (Ans.) 

M  †`Iqv Av‡Q, a = 
1

3x + 1
  = r 

  avivwU, a + ar + ar2 + ar3 + ................. 

  = 
1

3x + 1
 + 

1

3x + 1
 .

1

3x + 1
 + 

1

3x + 1
  . 

1

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

  = 
1

3x + 1
  + 

1

(3x + 1)2  + 
1

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

 AZtci m„Rbkxj 4(M) bs mgvavb `ªóe¨| c„ôv-105 

 AZtci AmxgZK mgwó = 
a

1 − r
  = 

1

3x + 1

1 − 
1

3x + 1

  

    = 

1

3x + 1

3x + 1 − 1

3x + 1

  = 
1

3x
  (Ans.) 

cÖkœ31 †Kv‡bv avivi n-Zg c`, pn = (1 + x)n – 2  

 [Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgj­v] 

K. avivwU wbY©q Ki|  2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki|  4 

M. avivwUi beg c` wbY©q Ki| x = 2 n‡j, avivwUi 10 c‡`i mgwó 

wbY©q Ki|  4 

31 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 n-Zg c`, Un = (1 + x)n − 2 

 n = 1 n‡j, cÖ_g c`, U1 = (1 + x)1 − 2 = (1 + x)− 1 = 
1

(1 + x)
 

 n = 2 n‡j, wØZxq c`, U2 = (1 + x)2 − 2 = (1 + x)0 = 1 

 n = 3 n‡j, Z…Zxq c`, U3 = (1 + x)3 − 2 = (1 + x)1 = (1 + x) 

 n = 4 n‡j, PZz_© c`, U4 = (1 + x)4 − 2 = (1 + x)2 

  avivwU n‡jvt  
1

(1 + x)
 + 1 + (1 + x) + (1 + x)2 + ........ (Ans.) 

L  avivwUi cÖ_g c`, a = 
1

1 + x
 

 mvaviY AbycvZ, r = 
1

1

1 + x

 = (1 + x) 

 GLb, avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq| 

 A_©vr, |1 + x| < 1 

 ev, − 1 < 1 + x < 1 

 ev, − 1 − 1 < 1 + x − 1 < 1 − 1 [(− 1) †hvM K‡i] 

  − 2 < x < 0 

  wb‡Y©q kZ©t − 2 < x < 0. 

  avivwUi AmxgZK mgwó, S = 
a

1 − r
 = 

1

1 + x

1 − (1 + x)
 

  = 

1

1 + x

1 − 1 − x
 = 

1

1 + x
  

1

− x
 

  = 
1

− x(1 + x)
, x  − 1 (Ans.) 

M  avivwUi beg (n = 9) c` = (1 + x)9 – 2 = (1 + x)7 (Ans.) 

 x = 2 n‡j cÖ`Ë avivwU n‡e, 
1

3
 + 1 + 3 + 32 + ......... 

 cÖ_g c`, a = 
1

3
 

 mvaviY AbycvZ, r = 
1

1

3

 = 3 > 1 

 avivwU Amxg ¸‡YvËi aviv|  

  n-msL¨K c‡`i mgwó, Sn = a. 
rn – 1

r – 1
 

  avivwUi cÖ_g 10wU c‡`i mgwó, S10 = a. 
r10 – 1

r – 1
 

   = 
1

3
 ( )

310 – 1

3 – 1
 

   = 
1

3
  

59048

2
 

   = 
29524

3
 (Ans.)  

cÖkœ32 
1

x + 2
  + 

1

(x + 2)2
 + 

1

(x + 2)3
 + ......... GKwU ¸‡YvËi aviv| 

   [beve dqRy‡bœQv miKvwi evwjKv D”P we`¨vjq, Kzwgj­v] 

K. x = 2 Gi Rb¨ avivwU wbY©q K‡i Gi mvaviY AbycvZ †ei Ki| 2 

L. x = 3 n‡j avivwUi cÖ_g 8wU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó KZ? 4 

32 bs cÖ‡kœi mgvavb 

K   cÖ`Ë aviv, 
1

x + 2
  + 

1

(x + 2)2
 + 

1

(x + 2)3
 + .............. 

 x = 2 n‡j avivwU, 
1

2 + 2
  + 

1

(2 + 2)2
  + 

1

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

   = 
1

4
  + 

1

42
  + 

1

43
  + .............. 

  mvaviY AbycvZ = 

1

42

1

4

  = 
1

4
  (Ans.) 

L   x = 3 n‡j avivwU, 
1

3 + 2
  + 

1

(3 + 2)2
  + 

1

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

   = 
1

5
  + 

1

52
  + 

1

53
 + ..................... 

  1g c`, a = 
1

5
  

  mvaviY AbycvZ, r = 

1

52

1

5
 

  = 
1

5
  < 1 

  cÖ_g AvUwU c‡`i mgwó = a . 
1 − r8

1 − r
  

    = 
1

5
  . 

1 − 
1

58

1 − 
1

5

  

    = 
1

5
 . 

5

4
 . 

58 − 1

58
  

    = 
1

4
 .( )58 − 1

58
  (Ans.) 

M  cÖ_g c`, a = 
1

x + 2
  

 mvaviY AbycvZ, r = 

1

(x + 2)2

1

x + 2

  = 
1

x + 2
  

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

 ev, | |
1

x + 2
  < 1 

 ev, |x + 2| > 1 

 A_©vr, x + 2 > 1 A_ev, x + 2 < − 1 

 ev, x > 1 − 2 ev,  x < − 1 − 2 

  x > − 1   x < − 3 

  avivwUi AmxgZK mgwó _vK‡e hw` x < −3 A_ev x > − 1 nq|  
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  AmxgZK mgwó,  

 S = 
a

1 − r
  = 

1

x + 2

1 − 
1

x + 2

  = 
1

x + 2
  

x + 2

x + 2 − 1
  = 

1

x + 1
  (Ans.) 

cÖkœ33 †Kvb ¸‡YvËi avivi cÖ_g c` 
2

3
  Ges AmxgZK mgwó 

1

2
 | 

  [Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v] 

K. mvaviY AbycvZ r a‡i cÖgvY Ki †h, 3r + 1 = 0 2 

L. avivwU wbY©q K‡i Gi cÖ_g 5wU c‡`i mgwó wbY©q Ki| 4 

M. avivwU n Zg AvswkK mgwó 
40

81
  n‡j n Gi gvb wbY©q Ki| 4 

33 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 avivwUi 1g c`, a = 
2

3
 Ges AmxgZK mgwó, S = 

1

2
  

 awi, mvaviY AbycvZ = r 

 Avgiv Rvwb, AmxgZK mgwó, S = 
a

1 − r
  

 ev, 
1

2
  = 

2

3
 

1 − r
  

 ev, 1 − r = 
2

3
   2 

 ev, 1 − r = 
4

3
  

 ev, r = 1 − 
4

3
  

 ev, r = 
3 − 4

3
  

 ev, r = 
− 1

3
  

 ev, 3r = − 1 

  3r + 1 = 0 (cÖgvwYZ) 

L  ÔKÕ n‡Z cvB, a = 
2

3
  Ges r = 

− 1

3
  

  avivwU, Sn = a + ar + ar2 + ar3 + ............ 

  = 
2

3
  + 

2

3
 ( )−1

3
 + 

2

3
 ( )−1

3

2

 + ..... 

  = 
2

3
 − 

2

9
  + 

2

27
  − .......... 

 GLv‡b, r = 
− 1

3
  < 1 

  Sn = a . 
1 − rn

1 − r
  = 

2

3
  







1 − ( )−1

3

5

 

1 − ( )−1

3
 

  

  = 
2

3
  







1 − ( )− 1

35  

1 + 
1

3
 

  = 
2

3
  









1 + 

1

243

3 + 1

3

  

  = 
2

3
 











243 + 1

243

4

3

  = 
2

3
   

244

243
  

3

4
  = 

122

243
  (Ans.) 

M  †`Iqv Av‡Q, avivwUi n Zg AvswkK mgwó = 
40

81
  

 Avgiv Rvwb, 

  n Zg AvswkK mgwó, Sn = a . 
1 − rn

1 − r
  

 ev, 
40

81
  = 

2

3
 







1 − ( )−1

3

n

 

1 − ( )−1

3
 

  

 ev, 
40

81
   

3

2
  = 

1 − ( )− 1

3

n

 

1 + 
1

3
 

  

 ev, 
20

27
  = 

1 − ( )−1

3

n

 

4

3
 

  

 ev, 
20

27
   

4

3
  = 1 − ( )−1

3

n

  

 ev, 
80

81
  = 1 − ( )−1

3

n

  

 ev, ( )−1

3

n

  = 1 − 
80

81
  

 ev, ( )−1

3

n

  = 
81 − 80

81
  

 ev, ( )−1

3

n

  = 
1

81
  

 ev, ( )−1

3

n

  = ( )
1

− 3

4

  

  n = 4 (Ans.) 

cÖkœ34 wb‡Pi aviv¸‡jv j¶¨ Ki : [PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR] 

(i) 6 + 66 + 666 + .... 

(ii) (3y + 5)−1 + (3y + 5)−2 + (3y + 5)−3 + ....... 

K. (ii) bs avivwUi mvaviY AbycvZ †ei Ki Ges y = −1 n‡j avivwU 

wbY©q Ki|  2 

L. y Gi Dci Kx kZ© Av‡ivc Ki‡j (ii) bs avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

M. (i) bs avivwUi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki| 4 

34 bs cÖ‡kœi mgvavb 

K  cÖ_g c` a = (3y + 5)– 1 

 mvaviY AbycvZ = 
(3y + 5)– 2

(3y + 5)– 1 = 

1

(3y + 5)2

1

3y + 5

  

  = 
1

(3y + 5)2  
3y + 5

1
 = 

1

3y + 5
  (Ans.) 

 (ii) bs avivwU :  

 (3y + 5)−1 + (3y + 5)−2 + (3y + 5)−3 + ............ 

 y = −1 n‡j avivwU, 

 
1

3(−1) + 5
 + 

1

{3(−1) + 5}2  + 
1

{3(−1) + 5}3 + ............... 

 = 
1

2
  + 

1

22 + 
1

23 + ............ (Ans.) 

L  cÖ`Ë avivwU, 

 
1

3y + 5
 + 

1

(3y + 5)2 + 
1

(3y + 5)3 + .... 

 avivwUi 1g c` a = 
1

3y + 5
  

 mvaviY AbycvZ, r = 

1

(3y + 5)2

1

3y + 5

  = 
1

3y + 5
  

   r = 
1

3y + 5
  

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

  | |
1

3y + 5
 < 1 

 
1

3y + 5
  AFYvÍK n‡j, 

  
1

3y + 5
 < 1 

 ev, 3y + 5 > 1 
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 ev, 3y + 5 − 5 > 1 − 5 

 ev, 3y > −4 

  y > − 
4

3
  

 
1

3y + 5
 FYvÍK n‡j, 

A_ev, 
1

3y + 5
 > −1  

 ev, 3y + 5 < −1 

 ev, 3y + 5 − 5 < −1 − 5 

 ev, 3y < −6 

  y < −2 

  y > − 
4

3
  A_ev, y < −2 n‡j avivwUi AmxgZK mgwó _vK‡e|   

  AmxgZK mgwó,  

 Sn =  
a

1 – r
 = 

1

3y + 5

1 – 
1

3y + 5

 = 

1

3y + 5

3y + 5 – 1

3y + 5

 = 

1

3y + 5

3y + 4

3y + 5

 

  = 
1

3y + 5
  

3y + 5

3y + 4
 = 

1

3y + 4
 (Ans.)  

M  awi, Sn = 6 + 66 + 666 + ............  n Zg c` 

  = 6(1 + 11 + 111 + ...... n Zg c`) 

  = 
6

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

  = 
6

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

  = 
6

9
 {(10 + 102 + 103 + ...  n Zg c`) − (1 + 1 + ....n Zg c`) 

  = 
6

9
 {( 10 + 102 + 103 + .............. + 10n) − n} 

  = 
6

9
 { }

10(10n − 1)

10 − 1
 − n  

  = 
20

27
 (10n − 1) − 

2n

3
 (Ans.) 

cÖkœ35 avivwU j¶ Ki: 

(4x + 1)−1 + (4x + 1)−2 + (4x + 1)−3 + ... ... 
[B¯úvnvwb cvewjK ¯‹zj I K‡jR, PÆMÖvg] 

K. x = 1 n‡j avivwU Ges mvaviY AbycvZ wbY©q Ki|   2 

L. ÔKÕ †_‡K cÖvß avivwUi 7 Zg c` Ges cÖ_g 7wU c‡`i mgwó wbY©q 

Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë Amxg avivwUi (AmxgZK) 

mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 4 

35 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 

 S = 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

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

x = 1 n‡j, S = 
1

5
 + 

1

52 + 
1

53 + ........... (Ans.) 

 avivwUi cÖ_g c`, a = 
1

5
  

 mvaviY AbycvZ, r = 

1

52

1

5

  = 
1

5
. (Ans.) 

L   avivwUi 7g c` = ar7−1 = 
1

5
 . ( )

1

5

7−1

 = 
1

5
. 

1

56 = 
1

57 (Ans.) 

 avivwUi cÖ_g 7wU c‡`i mgwó, 

 S7 = 
a(1 − rn)

1 − r
   |r| < 1 

  = 

1

5
 ( )1 − 

1

57

1 − 
1

5

 = 

1

5
 ( )1 − 

1

57

4

5

 

  = 
1

5
  

5

4
. ( )1 − 

1

78125
 

  = 0.25 (cÖvq) (Ans.) 

M  m„Rbkxj 7(M) bs mgvavb `ªóe¨| c„ôv-107 

cÖkœ36 wb‡Pi aviv¸‡jv j¶ K‡iv : 

(i) 6 + 66 + 666 + ........... 

(ii) (3y + 5)−1 + (3y + 5)−2 + (3y + 5)−3 + .......... 
 [PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg] 

K. (ii) bs avivwUi mvaviY AbycvZ †ei Ki Ges y = − 1 n‡j avivwU 

wbY©q Ki| 2 

L. y Gi Dci Kx kZ© Av‡ivc Ki‡j (ii) bs avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

M. (i) bs avivwUi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki| 4 

36 bs cÖ‡kœi mgvavb 

 m„Rbkxj 34 bs mgvavb `ªóe¨| c„ôv-115 

cÖkœ37 F(x, y, z) = (x + y + z) (xy + yz + zx) − xyz Ges GKwU 

¸‡YvËi avivi n Zgc` Un = (−1)n+1 
1

(x + 1)n, n    

 [PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg] 

K. †`LvI †h, F(x, y, z) GKwU PµµwgK ivwk| 2 

L. F(x, y, z) = 0 n‡j, cÖgvY Ki †h, (x + y + z)5 = x5 + y5 + z5
 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j, avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

37 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, F(x, y, z) = (x + y + z)(xy + yz + zx) – xyz 

 GLb, F(y, z, x) = (y + z + x) (yz + zx + xy) – yzx 

   = (x + y + z) (xy + yz + zx) − xyz 

   = F(x, y, z) 

  F(x, y, z) GKwU PµµwgK ivwk| (†`Lv‡bv n‡jv) 

L   †`Iqv Av‡Q, F(x, y, z) = 0 

 ev, (x + y + z) (xy + yz + zx) – xyz = 0 

 ev, x2y + xyz + x2z + xy2 + y2z + xyz + xyz + yz2 + xz2 – xyz = 0 

 ev, x2y + xyz + x2z + xy2 + y2z + xyz + yz2 + xz2 = 0 

 ev, x2y + xyz + xy2 + y2z + x2z + xz2 + xyz + yz2  = 0 

 ev, xy(x + z) + y2(x + z) + xz(x + z) + yz(x + z) = 0 

 ev, (x + z) (xy + y2 + xz + yz) = 0 

 ev, (x + z) {y(x + y) + z(x + y)} = 0 

 ev, (x + z) (x + y) (y + z) = 0 

   (x + y) (y + z) (x + z) = 0  

 nq, x + y = 0 A_ev (y + z) A_ev (z + x) = 0  

  x = – y    A_ev, y = –z  A_ev, z = –x  

 x = – y n‡j, evgc¶ = (–y + y + z)5 = z5  

 Ges Wvbc¶ = (–y)5 + y5 + z5 = z5  

 Avevi, y = –z n‡j, evgc¶ = (x – z + z)5 = x5  

 Ges Wvbc¶ = x5 + (–z)5 + z5 = x5  

 Ges z = –x n‡j, evgc¶ = (x + y – x)5 = y5  

 Ges Wvbc¶ = x5 + y5 + (–x)5 = y5  

 A_©vr, (x + y + z)5 = x5 + y5 + z5
 (cÖgvwYZ) 

M  †`Iqv Av‡Q, 

 Un = (– 1)n + 1 
1

(x + 1)n, n 

 U1 = (– 1)1 + 1 
1

(x + 1)1 = 
1

x + 1
 

 U2 = (– 1)2 + 1 
1

(x + 1)2 = 
– 1

(x + 1)2 

 U3 = (– 1)3 + 1 
1

(x + 1)3 = 
1

(x + 1)3 
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  avivwU n‡jv: 
1

x + 1
 – 

1

(x + 1)2 + 
1

(x + 1)3 – ........ 

 cÖ_g c`, a = 
1

x + 1
 

 mvaviY AbycvZ, r = – 
1

(x + 1)2  
1

(x + 1)
 = −  

1

(x + 1)
 

 GLb, avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw` |r| < 1 

A_©vr 

 | |– 
1

(x + 1)
 < 1 nq 

 myZivs – 1 < – 
1

(x + 1)
 < 1 

 GLb, – 1 < – 
1

(x + 1)
 

 ev, – 1 > – (x + 1) 

 ev, 1 < x + 1 

 ev, 1 – 1 < x + 1 – 1 

  x > 0 

 Avevi, – 
1

(x + 1)
 < 1 

 ev, – (x + 1) > 1 

 ev, x + 1 < – 1 

 ev, x + 1 – 1 < – 1 – 1 

  x < – 2 

  kZ© : x > 0 A_ev x < – 2 

  AmxgZK mgwó,  

 S = 
a

1 – r
 = 

1

x + 1

1 – ( )– 
1

x + 1

  = 

1

x + 1

x + 1 + 1

x + 1

 

  = 
1

(x + 1)
  

(x + 1)

x + 2
  = 

1

x + 2
 (Ans.) 

cÖkœ38 
1

3x − 1
 + 

1

(3x − 1)2 + 
1

(3x − 1)3 + ................. GKwU Amxg 

¸‡YvËi aviv|  [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 

K. x = 1 n‡j avivwUi mvaviY AbycvZ KZ? 2 

L. x = 2 n‡j avivwUi 10 Zg c` wbY©q Ki Ges 1g `kwU c‡`i mgwó 

wbY©q Ki| 4 

M. x-Gi Ici wK kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

38 bs cÖ‡kœi mgvavb 

K   cÖ`Ë avivwU, 
1

3x – 1
 + 

1

(3x – 1)2 + 
1

(3x – 1)3 + .........  

 x = 1 n‡j avivwU,  

 
1

3.1 – 1
 + 

1

(3.1 – 1)2 + 
1

(3.1 – 1)3 + .......  

 = 
1

2
 + 

1

22 + 
1

23 + .....  

 avivwUi mvaviY AbycvZ, r = 

1

22

1

2

 = 
1

22  
2

1
 = 

1

2
 (Ans.)   

L   cÖ`Ë avivwU, 
1

3x − 1
 + 

1

(3x − 1)2  + 
1

(3x − 1)3  +................ 

 x = 2 n‡j avivwU, 
1

3.2 − 1
 + 

1

(3.2 − 1)2  + 
1

(3.2 − 1)3 + .............. 

   = 
1

5
 + 

1

52  + 
1

53 + ............... 

  avivwUi mvaviY AbycvZ, r = 
1

52  
1

5
  = 

1

5
  

 avivwUi 1g c`, a =  
1

5
  

 Avgiv Rvwb, ¸‡YvËi avivi n Zg c` arn – 1
 

 ¯ avivwUi 10 Zg c` =  
1

5
  . ( )

1

5

10 – 1

 = 
1

5
  . 

1

59  = 
1

510 (Ans.) 

 Avevi, ¸‡YvËi avivi 1g n c‡`i mgwó, Sn  = 
a(1 – rn)

1 – r
 hLb 1 > r 

 ¯ cÖ_g 10wU c‡`i mgwó, S10 = 

1

5
 { }1 – ( )

1

5

10

1 – ( )
1

5

 

  = 

1

5
 ( )1 – 

1

510

1 – 
1

5

 = 
1

5
  

510 – 1

510   
5

4
 

  = 
1

4
 ( )

510 – 1

 510  (Ans.)  

M  m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ39  GKwU ¸‡YvËi avivi n Zg c`, un = (− 1)n+1 
1

(x + 1)n , n  N.  

 [cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx] 

K. avivwU wbY©q K‡i mvaviY AbycvZ wbY©q Ki| 2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges Zv wbY©q Ki| 4 

M. x = 1 Gi Rb¨ D³ avivi AmxgZK mgwó _vK‡e wKbv? _vK‡j 

hyw³mn Zv wbY©q Ki| 4 

39 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, mvaviY c` un = (−1)n + 1 
1

(x + 1)n; n   

  hLb n = 1 ZLb u1 = 
1

x + 1
 

       "     n = 2 ZLb u2 = − 
1

(x + 1)2 

       "     n = 3 ZLb u3 = 
1

(x + 1)3 

  avivwU n‡e, 
1

x + 1
 − 

1

(x + 1)2 + 
1

(x + 1)3 − ........ 

 mvaviY AbycvZ, r = 
−1

(x + 1)2  
1

x + 1
 = − 

1

x + 1
 (Ans.) 

L   ÔKÕ n‡Z cvB, r = − 
1

x + 1
 

 cÖ`Ë avivwUi AmxgZK mgwó _vK‡e, 

 hw` | r | < 1 

 A_©vr | |−1

x + 1
< 1 

 ev, 
1

|x + 1|
 < 1 

 ev, |x + 1| > 1       [|x + 1| Øviv ¸Y K‡i]  

 ev,  (x + 1) > 1   

 nq, (x + 1) > 1   A_ev −(x + 1) > 1 

 ev, x > 0 ev, x + 1 < −1 

    x < −2 

   wb‡Y©q kZ©: x > 0 A_ev x < −2  

M   x = 1 n‡j D³ avivwU n‡e, 

 
1

2
 − 

1

22 + 
1

23 − 
1

24 + ........... 

 GLv‡b, mvaviY AbycvZ, r = − 
1

4
  

1

2
 = − 

1

2
 

 †h‡nZy | r | < 1 

  x = 1 Gi Rb¨ avivwUi AmxgZK mgwó _vK‡e|  

 avivwUi cÖ_g c`, a = 
1

2
 

 mvaviY AbycvZ, r = − 
1

2
 

  AmxgZK mgwó, S = 
a

1 – r
 = 

1

2
 









1

1 − ( )− 
1

2

= 
1

2
  

1

3

2

  = 
1

3
 (Ans.) 

cÖkœ40 
1

3x + 2
  + 

1

(3x + 2)2  + 
1

(3x + 2)3  + ...... GKwU ¸‡YvËi aviv| 
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   [G.†K. ¯‹zj GÛ K‡jR, XvKv] 

K. 2x2 − 6x − 1 = 0 mgxKiYwUi g~jØq wbY©q Ki|  2 

L. DÏxc‡K x = 1 emv‡j †h avivwU Drcbœ nq, †m avivwU †jL Ges 

avivwUi 10 Zg c` I 1g 12wU c‡`i mgwó wbY©q Ki|  4 

M. DÏxc‡Ki avivwUi x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi 

AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|  4 

40 bs cÖ‡kœi mgvavb 

K   2x2 − 6x − 1 = 0 

  x = 
− (− 6)  (− 6)2 − 4.2.(−1)

2.2
  

   = 
6  36 + 8

4
 = 

6  44

4
 = 

6  2 11

4
 

   = 
2(3  11)

4
  = 

3  11

2
  

  g~jØq 
3 + 11

2
 , 

3 − 11

2
  (Ans.) 

L   cÖ`Ë aviv 
1

3x + 2
  + 

1

(3x + 2)2  + 
1

(3x + 2)3  + ...... 

 x = 1 n‡j avivwU `vovq 
1

3.1 + 2
 + 

1

(3.1 + 2)2  + 
1

(3.1 + 2)3 + ....... 

   = 
1

5
  + 

1

52 + 
1

53 + .......... (Ans.) 

 cÖvß avivi cÖ_g c`, a = 
1

5
  

 mvaviY AbycvZ, r = 
1

52   
1

5
  = 

1

5
  

 Avgiv Rvwb, 

 ¸‡YvËi avivi n Zg c` = arn−1 

  10 Zg c` = ar10−1 = 
1

5
 .( )

1

5

9

  = 
1

510  (Ans.) 

 Avevi, cÖ_g n c‡`i mgwó, Sn = 
a(1 − rn)

1 − r
    [  r < 1] 

  cÖ_g 12wU c‡`i mgwó,  

 S12 = 
a(1 − r12)

1 − r
  = 

1

5
 { }1 − ( )

1

5

12

1 − 
1

5

  

  = 

1

5
 − 

1

513

4

5

  = 
5

4
   ( )512 − 1

513   = 
1

4
 ( )512 − 1

512   (Ans.) 

M  m„Rbkxj cÖkœ 5(L) bs mgvavb `ªóe¨| c„ôv-106  

cÖkœ41 GKwU DØvqx e¯‘ Ggbfv‡e ¶qcÖvß nq †h, Gi cÖ‡Z¨K cieZx© 

w`‡b c~e©eZx© w`‡bi 
3

4
  Ask Aewkó _v‡K| [wmwfj Gwf‡qkb D”P we`¨vjq, XvKv] 

K. aviv I Abyµg ej‡Z wK eyS? D`vniY `vI|  2 

L. hw` e¯‘wUi cÖv_wgK fi x GKK nq, Z‡e D³ Z_¨vbymv‡i avivwU 

MVb Ki Ges cÖ_g 10wU c‡`i mgwó wbY©q Ki|  4 

M. avivwUi AmxgZK mgwó Av‡Q wK? _vK‡j Zv wbY©q Ki|  4 

41 bs cÖ‡kœi mgvavb 

K   Abyµg : KZ¸‡jv ivwk GKwU we‡kl wbq‡g µgvš^‡q Ggbfv‡e 

mvRv‡bv nq †h cÖ‡Z¨K ivwk Zvi c~‡e©i I c‡ii c‡`i mv‡_ 

wKfv‡e m¤úwK©K Zv Rvbv hvq| Gfv‡e mvRv‡bv ivwk¸‡jvi †mU‡K 

Abyµg e‡j| 

 aviv : †Kv‡bv Abyµ‡gi c`¸‡jv cici Ô+Õ wPý Øviv hy³ Ki‡j 

GKwU aviv cvIqv hvq| 

L   cÖ`Ë Z_¨vbymv‡i avivwU, 

 x + 
3x

4
  + ( )

3

4

2

 x + ( )
3

4

3

 x + ........... (Ans.) 

 avivwUi 1g c`, a = x 

 Ges mvaviY AbycvZ, r = 

3x

4

x
  = 

3

4
  < 1 

  cÖ_g `kwU c‡`i mgwó = x. 

1 − ( )
3

4

10

 

1 − 
3

4
 

  

   = x . 
(410 − 310).4

410 . (4 − 3)
 

   = x( )410 − 310

49   (Ans.) 

M   |r| = | |
3

4
  = 

3

4
  < 1 

 myZivs avivwUi AmxgZK mgwó Av‡Q| 

  AmxgZK mgwó, S = 
a

1 − r
 = 

x

1 − 
3

4
 

  = 
x

1

4
 

  = 4x (Ans.) 

cÖkœ42 (i) 
1

(3x − 1)
  + 

1

(3x − 1)2  + 
1

(3x − 1)3  + ........... 

(ii) x2 − 2xy + 8y2 = 8, 3xy − 2y2 = 4  

  [MvRxcyi K¨v›Ub‡g›U †evW© Avš—t D”P we`¨vjq, MvRxcyi] 

K. x = 2 n‡j cÖvß avivwUi mvaviY AbycvZ wbY©q Ki|  2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖvß avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki|  4 

M. (ii) bs mgxKiY †RvUwU‡K mgvavb K‡i (x, y) wbY©q Ki|  4 

42 bs cÖ‡kœi mgvavb 

K   m„Rbkxj cÖkœ 6(K) bs mgvavb `ªóe¨| c„ôv-106 

L   m„Rbkxj cÖkœ 6(M) bs mgvavb `ªóe¨| c„ôv-106 

M  cvV¨eB‡qi Abykxjbx-5.4 Gi D`vniY-4 `ªóe¨| c„ôv- 99 

cÖkœ43 A = x2 − 2xy + 8y2, B = 3xy − 2y2
 Ges (4b + 1)−1 + (4b + 1)−2 + 

(4b + 1)−3 + .............. GKwU Amxg aviv| [†K.†K. Mft Bbw÷wUDkb, gywÝMÄ] 

K. 2x2 − 5x − 1 = 0 mgxKi‡Yi g~jØ‡qi cÖK…wZ I aib wbY©q Ki|  2 

L. A = 8 Ges B = 4 n‡j (x, y) wbY©q Ki|  4 

M. b Gi Dci Kx kZ© Av‡ivc Ki‡j DÏxc‡K Dwj­wLZ avivwUi mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki|  4 

43 bs cÖ‡kœi mgvavb 

K   cÖ`Ë mgxKiY, 2x2 − 5x − 1 = 0 

  wbðvqK = (− 5)2 − 4.2.(−1) = 25 + 8 = 33 

 wbðvqK > 0 wKš‘ c~Y©eM© bq| myZivs g~jØq ev¯—e, Amgvb I 

Ag~j` n‡e| 

L   †`Iqv Av‡Q, A = x2 − 2xy + 8y2 I B = 3xy − 2y2 

 kZ©g‡Z, A = 8      Ges B = 4 

  x2 − 2xy + 8y2 = 8   3xy − 2y2 = 4 

 AZtci cvV¨eB‡qi Abykxjbx-5.4 Gi D`vniY-4 `ªóe¨| c„ôv- 

99 

M  m„Rbkxj cÖkœ 7(M) bs mgvavb `ªóe¨| c„ôv-107 

cÖkœ44 GKwU ¸‡YvËi avivi wZbwU µwgK c‡`i mgwó 24 
4

5
  Ges 

¸Ydj 64|  [ivRevox miKvwi evwjKv D”P we`¨vjq, ivRevox] 

K. DÏxc‡Ki Av‡jv‡K `yBwU mgxKiY ˆZwi Ki|  2 

L. avivwUi 1g c` I mvaviY AbycvZ wbY©q Ki|  4 

M. mvaviY AbycvZ KZ n‡j avivwUi AmxgZK mgwó _v‡K Ges †mB 

mgwó KZ wbY©q Ki|  4 

44 bs cÖ‡kœi mgvavb 

K   awi, ¸‡YvËi avivi cÖ_g c` = a 

  mvaviY AbycvZ = r 
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   avivi 1g 3wU c` a, ar I ar2 

 kZ©g‡Z, a + ar + ar2 = 24 
4

 5
 

 ev,  a(1 + r + r2) = 24 
4

5
 = 

124

5
 ...... (1) 

 Ges  a.ar.ar2 = 64 

 ev, a3r3 = 64 

 ev, ar = 4 ........ (2) 

L  (1) mgxKiY‡K (2) bs mgxKiY Øviv fvM K‡i cvB, 

  
1 + r + r2

r
 = 

124

20
 

 ev,  
1

r
 + 1 + r = 

31

5
 

 ev,  r + 
1

r
 = 

26

5
 

 ev,  
r2 + 1

r
 = 

26

5
 

 ev,  5r2 + 5 = 26r 

 ev,  5r2 – 26r + 5 = 0 

 ev,  5r2 – 25r – r + 5 = 0 

 ev,  5r(r – 5) – 1(r – 5) = 0 

 ev,  (r – 5) (5r – 1) = 0 

 nq,  r – 5 = 0  A_ev, 5r – 1 = 0 

   r = 5   ev,  5r = 1 

    ev,  r = 
1

5
 

 Avevi,  ar = 4  

 ev,  a = 
4

r
 

 ev,  a = 
4

1

5

; [hLb, r = 
1

5
] 

 ev,  a = 20 

 A_ev, a = 
4

5
; [hLb, r = 5] 

  avivwUi cÖ_g c` 
4

5
 A_ev 20 Ges mvaviY AbycvZ 5 A_ev 

1

5
 (Ans.) 

M  ÔLÕ n‡Z cvB, mvaviY AbycvZ 5 A_ev 
1

5
 . 

 Avgiv Rvwb, †Kv‡bv ¸‡YvËi avivi AmxgZK mgwó _v‡K hLb 

mvaviY AbycvZ < 1 nq| 

  mvaviY AbycvZ = 
1

5
  (Ans.) 

 Ges 1g c` = 20  [ ]hLb r = 
1

5
 

  AmxgZK mgwó = 
20

1 − 
1

5
 

 = 
20

5 − 1

5

 = 
20

4

5

 = 20   
5

4
  = 25 (Ans.) 

cÖkœ45 
1

3x + 2
  + 

1

(3x + 2)2  + 
1

(3x + 2)3  + ...... GKwU ¸‡YvËi aviv| 

   [bIMuv miKvwi evwjKv D”P we`¨vjq, bIMuv] 

K. 
1

2
 , − 

2

3
 , 

3

4
 , − 

4

5
  .............. Abyµ‡gi mvaviY c` wbY©q Ki|  2 

L. x = 
1

3
  n‡j avivwUi 5g c` Ges cÖ_g 10wU c‡`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki|  4 

45 bs cÖ‡kœi mgvavb 

K   AbyµgwUi cÖ_g c` = 
1

2
  = (−1)1 + 1 

1

1 + 1
  

  2q c` = − 
2

3
  = (−1)2 + 1 

2

2 + 1
  

  3q c` = 
3

4
  = (−1)3 + 1 

3

3 + 1
  

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

  n Zg c` = (−1)n + 1 
n

n + 1
  

  AbyµgwUi mvaviY c` = (−1)n + 1 
n

n + 1
 (Ans.) 

L   cÖ`Ë aviv 
1

3x + 2
  + 

1

(3x + 2)2  + 
1

(3x + 2)3  + ...... 

 x = 
1

3
  n‡j, 

1

3.
1

3
  + 2

  + 
1

( )3 . 
1

3
 + 2

2

 

 + 
1

( )3 . 
1

3
 + 2

3

 

 + ............ 

    = 
1

3
 + 

1

32  + 
1

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

 cÖ_g c`, a = 
1

3
  

 mvaviY AbycvZ, r = 
1

32   
1

3
  = 

1

3
 < 1 

  5 Zg c` = ar5−1  = 
1

3
 . ( )

1

3

4

 = 
1

35  (Ans.) 

 Ges cÖ_g 10wU c‡`i mgwó,  

 S10 = 
a (1 − r10)

1 − r
  = 

1

3
  ( )1 − 

1

310  

1 − 
1

3
 

  = 

1

3
  − 

1

311

2

3
 

   

  = 
3

2
 ( )

1

3
 − 

1

311   = 
1

2
 ( )1 − 

1

310   (Ans.) 

M  m„Rbkxj cÖkœ 5(L) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ46 wb‡Pi aviv¸‡jv j¶ Ki: 

(i) 4 + 44 + 444 + ..... 

(ii) 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

(4x + 1)3 +  ... ... …   

 [B¯úvnvbx cvewjK ‹̄zj I K‡jR, Kzwgj­v †mbvwbevm, Kzwgj­v ] 

K. (ii) bs avivwUi mvaviY AbycvZ †ei Ki Ges x = 1 n‡j avivwU wbY©q 

Ki| 2 

L. x Gi Dci Kx kZ© Av‡ivc Ki‡j (ii) bs avivwUi AmxgZK mgwó 

_vK‡e Ges †mB mgwó wbY©q Ki| 4 

M. (i) bs avivwUi cÖ_g n msL¨K c‡`i †hvMdj wbY©q Ki| 4 

46 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
1

4x + 1
 + 

1

(4x + 1)2 + 
1

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

  mvaviY AbycvZ, r = 
1

(4x + 1)2  
1

4x + 1
 

   = 
1

(4x + 1)2  (4x + 1)  = 
1

4x + 1
 (Ans.) 

 x = 1 n‡j, avivwU : 
1

4.1 + 1
 + 

1

(4.1 + 1)2 + 
1

(4.1 + 1)3 + .......   

  = 
1

5
 + 

1

52 + 
1

53 + ................. (Ans.) 

L  m„Rbkxj 7(M) bs mgvavb `ªóe¨| c„ôv-107 

M  awi, Sn = 4 + 44 + 4444 + ........... + n Zg c` 

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

 = 
4

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

 = 
4

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

 = 
4

9
 {(10 + 102 + 103 + ... + n Zg c`) − (1 + 1 + 1 + .... + n Zg 

c`)} 

 = 
4

9
 {(10 + 102 + 103 + ............ + 10n) − n} 

 = 
4

9
 { }

10(10n − 1)

10 − 1
 − n   

 = 
4

9
 { }10(10n − 1)

9
 − n    
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 = 
40

81
  (10n − 1) − 

4n

9
   (Ans.) 

cÖkœ47 a + ab + ab2 + ......... GKwU ¸‡YvËi aviv| 

   [wmjfvi †ej Mvj©m nvB ¯‹zj, PÆMÖvg] 

K. avivwUi 10 Zg c` wbY©q Ki|  2 

L. a = 1 Ges b = 
1

2
  n‡j, avivwUi AmxgZK mgwó hw` _v‡K Z‡e Zv 

wbY©q Ki|  4 

M. a Gi ¯’‡j 3, ab Gi ¯’‡j 33 Ges ab2
 Gi ¯’‡j 333 emv‡j †h 

avivwU cvIqv hvq Zvi cÖ_g msL¨K n c‡`i mgwó wbY©q Ki|  4 

47 bs cÖ‡kœi mgvavb 

 m„Rbkxj 23 bs mgvavb `ªóe¨| c„ôv-111 

cÖkœ48 1 + 
1

1 + y
 + 

1

(1 + y)2  + 
1

(1 + y)3 + ................ 

   [LvMovQwo K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, LvMovQwo] 

K. D`vniYmn mgvš—i avivi msÁv `vI|  2 

L. y = 2 n‡j, avivwUi 1g 10 c‡`i mgwó wbY©q Ki|  4 

M. y Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges mgwó wbY©q Ki|  4 

48 bs cÖ‡kœi mgvavb 

 m„Rbkxj cÖkœ 3 bs mgvavb `ªóe¨| c„ôv-104 

cÖkœ49 
1

3x − 1
 + 

1

(3x − 1)2  + 
1

(3x − 1)3  + ... ... ...  GKwU Amxg 

¸‡YvËi aviv|   [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 

K. x = 1 n‡j cÖvß avivwUi mvaviY AbycvZ wbY©q Ki| 2 

L. x = 2 n‡j avivwUi 10Zg c` Ges 1g `kwU c‡`i mgwó wbY©q Ki|4 

M. x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e 

Ges †mB mgwó wbY©q Ki| 4 

49 bs cÖ‡kœi mgvavb 

K   cÖ`Ë avivwU, 
1

3x − 1
 + 

1

(3x − 1)2  + 
1

(3x − 1)3  +................ 

 x = 1 n‡j avivwU, 
1

3.1 − 1
 + 

1

(3.1 − 1)2  + 
1

(3.1 − 1)3 + .............. 

   = 
1

2
 + 

1

22  + 
1

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

  avivwUi mvaviY AbycvZ = 
1

22  
1

2
 = 

1

2
  (Ans.) 

L   x = 2 n‡j avivwU, 
1

3.2 − 1
 + 

1

(3.2 − 1)2  + 
1

(3.2 − 1)3 + ........ 

   = 
1

5
  + 

1

52  + 
1

53 + ................... 

 hvi cÖ_g c`, a = 
1

5
  

 mvaviY AbycvZ, r = 
1

52  
1

5
  = 

1

5
  < 1 

 Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn−1 

  10Zg c` = 
1

5
 ( )

1

5

10 − 1

 = 
1

5
 . 

1

59  = 
1

510  (Ans.) 

 AZtci m„Rbkxj-2(L) bs mgvavb `ªóe¨| c„ôv-104 

M  m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-106 

cÖkœ50 1 + 
1

2
  + 

1

2
  + 

1

2 2
  + ... ... ... [Rywo g‡Wj D”P we`¨vjq, †gŠjfxevRvi] 

K. avivwUi 6ô c` wbY©q Ki|  2 

L. avivwUi 1g `kwU c‡`i mgwó †ei Ki|  4 

M. avivwUi hw` AmxgZK mgwó _v‡K Zv †ei Ki|  4 

50 bs cÖ‡kœi mgvavb 

K   GLv‡b, 1g c` a = 1 

 mvaviY AbycvZ, r = 

1

2
 

1
 = 

1

2
 < 1 

 Avgiv Rvwb, n-Zg c` = arn−1 

 6ô Zg c` = 1 ( )
1

2

6−1

 = 1  ( )
1

2

5

  

   = 1  
1

2  2  2  2  2
 = 

1

4 2
  (Ans.) 

L   1g `kwU c‡`i mgwó = a. 
1 − rn

1 − r
  

   = 1 . 

1 − ( )
1

2

10

 

1 − 
1

2
 

  = 

1 − 
1

32

2 − 1

2

  

   = 
2

2 − 1
  . 

32 − 1

32
  

   = 
2( 2 + 1)

( 2 − 1) ( 2 + 1)
  . 

31

32
  

   = 
2 + 2

2 − 1
 . 

31

32
  

   = 
31

32
 (2 + 2) (Ans.) 

M  cvV¨eB‡qi Aa v̈q-7 Gi D`vniY-2(3) ª̀óe¨| c„ôv- 126 

cÖkœ51 GKwU AvqZ‡¶‡Îi cwimxgv KY©Ø‡qi ˆ`‡N©¨i A‡c¶v 8 wgUvi 

†ewk Ges †¶Îdj 48 eM©wgUvi| [kÖxg½j miKvwi evwjKv D”P we`¨vjq, †gŠjfxevRvi] 

K. ˆ`N©¨ x wgUvi Ges cÖ¯’ y wgUvi a‡i `yBwU mgxKiY ˆZwi Ki|  2 

L. †¶ÎwUi ˆ`N©¨ I cÖ¯’ wbY©q Ki|  4 

M. x †K †Kv‡bv avivi cÖ_g c` Ges 
1

x − y
  †K mvaviY AbycvZ we‡ePbv 

K‡i MwVZ avivi AmxgZK mgwó (hw` _v‡K) wbY©q Ki|  4 

51 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, AvqZ‡¶‡Îi ˆ`N©¨ x wgUvi 

 AvqZ‡¶‡Îi cÖ¯’ y wgUvi 

Avgiv Rvwb, AvqZ‡¶‡Îi cwimxgv 2(x + y) wgUvi 

  Ó      †¶Îdj xy eM©wgUvi 

 Ges K‡Y©i ˆ`N©¨ = x2 + y2 

  KY©Ø‡qi ˆ`‡N©¨i mgwó = 2 x2 + y2 

 cÖkœg‡Z, 2(x + y) = 2 x2 + y2 + 8 

 ev,  x2 + y2 = x + y − 4 ............. (i) 

 Ges xy = 48 ................ (ii) 

L  ÔKÕ Gi (i)bs mgxKi‡Yi Dfq c¶‡K eM© K‡i cvB,  

 x2 + y2 = (x + y − 4)2 

 ev, x2 + y2 = (x + y)2 − 8(x + y) + 16 

 ev, x2 + y2 = x2 + y2 + 2xy − 8x − 8y + 16 

 ev, 0 = 2xy − 8x − 8y + 16 

 ev, 2xy − 8x − 8y + 16 = 0 

 ev, 2  48 − 8x − 8y + 16 = 0    [ xy = 48] 

 ev, 96 − 8x − 8y + 16 = 0 

 ev, 112 − 8x − 8y = 0 

 ev, 8(x + y) = 112 

 ev, x + y = 14 

  x = 14 − y ................... (iii)  

 (ii) bs mgxKi‡Y x = 14 – y ewm‡q cvB, 

 (14 − y)y = 48 

 ev, 14y − y2 − 48 = 0 

 ev, y2 − 14y + 48 = 0      [Dfqc¶‡K −1 Øviv ¸Y K‡i] 

 ev, y2 − 8y − 6y + 48 = 0 

 ev, y(y − 8) − 6(y − 8) = 0 

  (y − 8) (y − 6) = 0 

GLb, nq y − 8 = 0 

            y = 8 

A_ev  y − 6 = 0 

       y = 6 

 (iii)bs mgxKi‡Y y Gi gvb ewm‡q cvB, 

 y = 8 n‡j x = 14 − 8 = 6 

 y = 6 n‡j x = 14 − 6 = 8 

  x ˆ`N©¨ Ges y cÖ¯’ Ges ˆ`N©¨ > cÖ¯’  
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  y = 8 Ges x = 6 MÖnY‡hvM¨ bq 

 myZivs x = 8, y = 6 (Ans.) 

M  †Kvb avivi cÖ_g c` 8 Ges mvaviY AbycvZ 
1

8 − 6
 = 

1

2
 n‡j, avivwU 

n‡e 8 + 4 + 2 + ... ... ...  

 GLv‡b, avivi cÖ_g c`, a = 8 

  mvaviY AbycvZ, r = 
1

2
 < 1 

 MwVZ avivi AmxgZK mgwó, S = 
a

1 − r
 = 

8

1 − 
1

2

 = 
8

1

2

 = 16 

 AmxgZK mgwó 16 (Ans.) 
 


