
 
 

XvKv  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. ( )1 ý 
x2

3

6

 Gi we¯@>wZ!Z x ewR©Z c!`i gvb KZ? 

 E ý 
1
3

  F 1
3

  G 1 H 6 

2. ( )y4 ý 2 + 
1
y4

4

 Gi we¯@>wZi c` msL¨v KZwU? 
 E 5 F 8 G 9 H 16 

3. ö(x) = ln 
8 + x
8 ý x

 dvsk!bi  iÄ KZ? 
 E (ý8, õ) F (8, õ) G (ý8, 8) H R 

4. log
27

 x= 3
1
3

 n!j x Gi gvb KZ? 
 E 32 F 81 G 90 H 243 

5. 2x ý 5 + 3 = 2 mgxKi!Yi mgvavb  mU  KvbwU? 
 E ö F {3} G {ý 3} H {ñ3} 
6. weKvj 3 : 30 Uvq NÈvi KuvUv I wgwb!Ui KuvUvi ga¨eZx©  KvY KZ? 
 E 75ð F 85ð G 90ð H 95ð 
 wb!Pi wP!Îi Av!jv!K 7 I 8 bs cÖ!kSi DËi `vI :  

 
7. PQ = 1 Ges QR = 2 n!j, sin (ý ñ) + cos (ý ñ) Gi gvb KZ? 
 E ý 2  F 0 G 1 H 2 

8. PR
QR

 + 
PQ
QR

 = 2 n!j, ñ Gi gvb KZ? 

 E ð
2

  F ð
3

  G ð
4

  H ð
6

   

9. x ý 4 ó 
x
3

 Gi mgvavb msL¨v!iLvi  KvbwU? 
 E  6 

 F  6 


 G  6 
 
 H  6 

  

10. P(ý3, 2) Ges Q(3, ý2) ỳBwU we:`y n!jý 
i.  PQ Gi "`N©¨ 2 13 GKK 
ii. PQ, x A!¶i abvÍK w`!Ki mv!_ ¯9:j!KvY DrcbS K!i 

iii. PQ Gi Xvj 2
3

  

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

11. P I Q we: ỳi Ae¯9vb  f±i h_vµ!g 5a ý 3b Ges 2a ý b n!j 

PQ = KZ? 

 E 3a ý 2b F ý3a + 2b G 7a ý 4b H 7a + 4b 
12. mgvb D;PZvwewkó GKwU wmwjÛvi I GKwU mge>Ëf:wgK  KvY!Ki 

f:wg mgvb n!j Zv!`i AvqZ!bi AbycvZ  KvbwU? 
 E 1 : 2 F 1 : 3 G 2 : 1 H 3 : 1 

13. cuvP UvKvi cuvPwU gy ª̀v GKmv!_ wb!¶c Kiv n!j, bgybv we: ỳ KqwU n!e? 
 E 5 F 25 G 32 H 64 
14. A = {x : x þ N, x2 + 9x + 20 = 0} n!j n(A) = KZ? 
 E 4 F 2 G 1 H 0 

15. F(x) = 
3

2x ý 1
 dvskbwUi  Wv!gb KZ? 

 E {x þ R : x ù ý 
1
2
} F {x þ R : x ù 

1
2

}

 G {x þ R : x ó 
1
2
} H {x þ R : x > 

1
2
}  

 wb!Pi Z!_¨i wfwË!Z 16 I 17bs cÖ!kSi DËi `vI :  

 
16. p Gi gvb KZ? 
 E ý7 F ý12 G 9 H 12 
17. hw` p = 3 Ges q = 2 nq, Z!e ö(x) = Gi  Wv!gb KZ? 

 E R ý { }3
2

  F R ý { }ý 
2
3

  G R ý {3} H R  

18. p(x) = 12x2 ý 15x3 ý 3x4 + 5 + 3x eûc`xi gyL¨ mnM  KvbwU? 
 E ý3 F 3 G 12 H 15 

19. hw` 2y + 1
y(y ý 1)

 = 
A
y

 + 
B

y ý 1
 nq Z!e A Gi gvb KZ? 

 E ý1 F 1 G 2 H 3 
20. GKwU mgevû wÎfz!Ri cÖwZwU ga¨gvi "`N©¨ 6 cm n!j H wÎfz!Ri 

cÖwZwU evûi "`N©¨ KZ  m. wgUvi? 
 E 6 2  F 6 G 4 3  H 3 3  
21. be we: ỳ e>!Ëi e¨vmva© 7  m. wg. n!j cwie>!Ëi  ¶Îdj KZ eM©  m.wg.? 
 E 7 ð F 14 ð G 49 ð H 196 ð 
22. GKwU wÎfz!Ri cwi!K:`ª, fi!K:`ª I j¤^we:`y  hvM Ki!j  KvbwU 

MwVZ nq? 
 E mij!iLv F e>Ë G wÎfzR H  KvYK 

23. 2 + 5x ý 4x2 = 0 mgxKi!Yi g=jMy!jvi cÖK&wZ  Kgb? 
 E g=j` F Ag=j` G mgvb H RwUj 

24.  Kv!bv GKwU Abyµ!gi n Zg c` Un = 1 + (ý1)n + 1 n!j, Giý 
i.  5 Zg c` 2 ii. 12 Zg c` 12 

iii. cÖ_g 10wU c!`i mgwó 10 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

25. 1
5

 + 
1
52 + 

1
53 .......Amxg avivwUi AmxgZK mgwó KZ? 

 E 1
6

   F 1
5

   

 G 
1
4

   H AmxgZK mgwó  bB   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv|  

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    

8 

6 ý3 

21 ö : x  px + q 

R 

P Q 

2  

ñ 

1 

1 
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XvKv  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| F(x, y, z) = 
1

8x3 + 
1

27y3 + 
1

64z3 

 Q(x) = x3 ý 64x. 
K. f(x) = x ý 4 n!j, fý1(ý 3) Gi gvb wbY©q Ki| 2 

L. hw` F(x, y, z) = 
3

24xyz
 nq, Z!e cÖgvY Ki  h,  

 6yz + 4zx  + 3xy = 0, A_ev 2x = 3y = 4z. 4 

M. 3x3

Q(x)
  K AvswkK fMSvsk cÖKvk Ki| 4 

2| A = 4 + 44 + 444 + ... ... ... Ges 
 S = 2(3x ý 5)ý1 + 4(3x ý 5)ý2 + 8(3x ý 5)ý3 + ... ... ... ỳBwU Amxg aviv| 

K. 2x2 + 7x + 3 = 0 mgxKiYwUi g=!ji aib I cÖK&wZ wbY©q Ki| 2 
L. A avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki| 4 
M. x Gi Dci Kx kZ© Av!ivc K!j S avivwUi (AmxgZK) 

mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

3| (A + Bx)n GKwU exRMvwYwZK ivwk Ges f(x) = ln 
7 ý x
7 + x

. 

K. hw` pa = qb = rc Ges q2 = pr nq, Z!e  `LvI  h,  
 aý1 + cý1 = 2bý1. 2 
L. hw` A = 3 Ges B = 1 nq, Z!e n Gi  Kvb gv!bi Rb¨ 

ivwkwUi we¯@>wZi 5g c` I 6ô c!`i mnM mgvb n!e? 4 
M. f(x) dvskbwUi  Wv!gb Ges  iÄ wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4| ôABC Gi BC, CA I AB evûi Dci Aw¼Z ga¨gv h_vµ!g AD, 

BE I CF. 

K. mgevû ôPQR Gi cwie>!Ëi e¨vmva© 6  m.wg. n!j 
wÎfzRwUi evûi "`N©¨ wbY©q Ki| 2 

L. ôABC Gi ĀACB mg!KvY Ges AB AwZfzR n!j cÖgvY 
Ki  h, 2(AD2 + BE2 + CF2) = 3AB2. 4 

M. ôABC Gi ga¨gvÎq O we:`y!Z wgwjZ n!j cÖgvY Ki  h, 
AB2 + BC2 + AC2 = 3(OA2 + OB2 + OC2). 4 

5| ôPQR Gi QR, RP I PQ evûi ga¨we:`y h_vµ!g D, S, T. 

K. 

PQ  f±i!K 


QS I 


RT  f±!ii gva¨!g cÖKvk Ki| 2 

L. QRST UªvwcwRqv!gi KY©Ø!qi ga¨we:`y U I V n!j, 
 f±!ii mvnv!h¨ cÖgvY Ki  h, UV || TS || QR Ges UV 

= 
1
2

 (QR ý TS). 4 

M. cÖgvY Ki  h, 

PD + 


QS + 


RT = 0. 4 

6| GKwU PZzfz©!Ri PviwU kxl©we:`y n!jv P(6, 6), Q(ý 6, 6), R(6, ý 7) 
Ges S(3, ý 7). 

K.  `LvI  h, Q I S we:`yi ms!hvM mij!iLv x-A!¶i 
abvÍK w`!Ki mv!_ ¯9:j!KvY DrcbS K!i| 2 

L. PQRS PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
M. PQRS PZzfz©!Ri  h Ask PZz_© PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| 3cot2ñ + cosec2ñ = P Ges Q = 
ý sin(ý ñ) + cos(ý ñ)

sec(ý ñ) + tan(ý ñ)
 

K. 20ð12ò36òò  K  iwWqvb cÖKvk Ki| 2 
L. P = 5 Ges 0 < ñ < 2ð n!j, ñ Gi m¤¢ve¨ gvb wbY©q Ki| 4 

M. tanñ = 
5

12
 Ges cosñ FYvÍK n!j,  `LvI  h, Q = 

34
39

. 4 

8| (i) GKwU Szwo!Z 10wU jvj, 12wU mv`v I 8wU Kv!jv gv!e©j Av!Q| 
 (ii)  Kv!bv GKRb  jv!Ki wm!jU n!Z XvKv  Uª!b hvIqvi m¤¢vebv 

3
7
 Ges XvKv n!Z iscyi ev!m hvIqvi m¤¢vebv 4

7
. 

K. GKwU wbi!c¶ Q°v I GKwU gỳ ªv GKevi wb!¶c Kiv 
n!jv bgybv!¶ÎwU  jL| Q°vq 6 Ges gỳ ªvq T Avmvi 
m¤¢vebv  ei Ki| 2 

L. hw` cÖwZ¯9vcb bv K!i GKwU K!i ci ci PviwU gv!e©j 
Zz!j  bqv nq Z!e meMy!jv gv!e©j Kv!jv nIqvi m¤¢vebv 
wbY©q Ki| 4 

M. m¤¢ve¨ NUbvwUi Probability tree A¼b Ki| Probability 

Tree e¨envi K!i  jvKwU wm!jU  _!K XvKv  Uª!b bq 
wKa8 iscyi ev!m hvIqvi m¤¢vebv  ei Ki| 4 
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DËigvjv 
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 
 cÖkS  01  F(x, y, z) = 

1
8x3 + 

1
27y3 + 

1
64z3 

  Q(x) = x3 ý 64x. 
K. f(x) = x ý 4 n!j, fý1(ý 3) Gi gvb wbY©q Ki| 2 

L. hw` F(x, y, z) = 
3

24xyz
 nq, Z!e cÖgvY Ki  h,  

 6yz + 4zx + 3xy = 0, A_ev 2x = 3y = 4z. 4 

M. 3x3

Q(x)
  K AvswkK fMSvsk cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h g!b Kwi, y = f(x) 

 ev, y = x ý 4 

 ev, y2 = x ý 4 ev, x = y2 + 4 

 ev, fý1(y) = y2 + 4 [ y = f(x) n!j fý1(y) = x] 

 ü fý1(x) = x2 + 4 
 ü fý1(ý 3) = (ý 3)2 + 4 = 9 + 4 = 13 (Ans.) 

i  `Iqv Av!Q, F(x, y, z) = 
1

8x3 + 
1

27y3 + 
1

64z3 

 cÖkSg!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 ý 3.
1

2x
.
1

3y
.
1
4z

 = 0 

 ev, 1
2( )1

2x
 + 

1
3y

 + 
1
4z { }( )1

2x
 ý 

1
3y

2

 + ( )1
3y

 ý 
1
4z

2

 + ( )1
4z

 ý 
1
2x

2

 =  0 

 nq, 1
2x

 + 
1

3y
 + 

1
4z

 = 0 

 ev, 6yz + 4zx + 3xy
12xyz

 = 0 

 ü 6yz + 4zx + 3xy = 0 

 A_ev, { }( )1
2x

 ý 
1

3y

2

 + ( )1
3y

 ý 
1
4z

2

 + ( )1
4z

 ý 
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

 ý 
1

3y
 = 0 

ev, 1
2x

 = 
1

3y
 

ü 2x = 3y ... ... (i) 

Ges 1
3y

 ý 
1
4z

 = 0 

ev, 1
3y

 = 
1
4z

 

ü 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 ý 64x 

 ü 
3x3

Q(x)
 = 

3x3

x3 ý 64x
  

  = 
3x3

x(x2 ý 64)
 = 

3x2

x2 ý 64
 

  = 
3(x2 ý 64) + 192

x2 ý 64
 = 3 + 

192

x2 ý 64
 

  = 3 + 
192

(x + 8)(x ý 8)
 ... ... (i) 

 awi, 192

(x + 8)(x ý 8)
 ú 

A
x + 8

 + 
B

x ý 8
 ... ... (ii) 

 (ii) bs G ch©vqµ!g Gi Dfqc¶!K (x + 8)(x ý 8) Øviv MyY K!i cvB, 
 192 ú A(x ý 8) + B(x + 8) ... ... (iii) 
 (iii) bs G ch©vqµ!g x = 8 Ges x = ý 8 ewm!q cvB, 
 B = 12, A = ý 12 

 ü 192

(x + 8)(x ý 8)
 ú ý 

12
x + 8

 + 
12

x ý 8
 

 (i) bs n!Z cvB, 3x3

Q(x)
 = 

3x3

x2 ý 64
 ú 3 ý 

12
x + 8

 + 
12

x ý 8
; hv wb!Y©q 

AvswkK fMSvsk| (Ans.) 

 cÖkS  02  A = 4 + 44 + 444 + ... ... ... Ges S = 2(3x ý 5)ý1 + 4(3x ý 5)ý2 

+ 8(3x ý 5)ý3 + ... ... ... ỳBwU Amxg aviv| 
K. 2x2 + 7x + 3 = 0 mgxKiYwUi g=!ji aib I cÖK&wZ wbY©q Ki| 2 
L. A avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki| 4 
M. x Gi Dci Kx kZ© Av!ivc K!j S avivwUi (AmxgZK) 

mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

2bs cÖ!kSi mgvavb
 

h 2x2 + 7x + 3 = 0 mgxKiY!K ax2 + bx + c = 0 mgxKi!Yi mv!_ 
Zzjbv K!i cvB, a = 2, b = 7, c = 3 

 ü b2 ý 4ac = (7)2 ý 4.2.3 = 49 ý 24 = 25 
  h!nZz b2 ý 4ac > 0 Ges c=Y©eM©| 
 myZivs mgxKiYwUi g=jØq ev¯@e, Amgvb I g=j` n!e| 

i  `Iqv Av!Q, A = 4 + 44 + 444 + ... ... 

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

  = 
4
9

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

  = 
4
9

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

  = 
4
9

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

... + n Zg c`)} 

  = 
4
9

 
þ
ýü

þ
ýü10.( )10n ý 1

10 ý 1
 ý n  

 = 
40
81

 (10n ý 1) ý 
4
9
 n 

ü  A avivwUi cÖ_g n msL¨K c!`i mgwó, Sn = 
40
81

 (10n ý 1) ý 
4
9
 n (Ans.) 

j  `Iqv Av!Q, S = 2(3x ý 5)ý1 + 4(3x ý 5)ý2 + 8(3x ý 5)ý3 + ... ... 

 = 
2

(3x ý 5)
 + 

4

(3x ý 5)2 + 
8

(3x ý 5)3 + ... ... 

 avivwUi 1g c`, a = 
2

3x ý 5
 

 Ges mvaviY AbycvZ, r = 

4

(3x ý 5)2

2

3x ý 5

 

  = 
4

(3x ý 5)2  ô 
(3x ý 5)

2
 

  = 
2

3x ý 5
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B 

D 

C A 
E 

F 

 avivwUi AmxgZK mgwó _vK!e hw` I  Kej hw` avivwUi mvaviY 
AbycvZ | r | < 1 nq, 

 A_©vr, | |2

3x ý 5
 < 1 ev, ý 1 < 

2

3x ý 5
 < 1 nq| 

 ü 
2

3x ý 5
 < 1 A_ev, 2

3x ý 5
 > ý 1 

 ev, 3x ý 5 > 2 ev, 2 > ý 3x + 5 [Dfqc¶!K 3x ý 5 Øviv MyY K!i] 
 ev, 3x > 2 + 5 ev, 2 ý 5 > ý 3x 

 ev, 3x > 7 ev, ý 3 > ý 3x 

 ü x > 
7
3
 ev, 3 < 3x 

  ü x > 1 

 ü wb!Y©q AmxgZK mgwói kZ© : x > 
7
3
 A_ev, x > 1. 

 ü AmxgZK mgwó, Sõ = 
a

1 ý r
 

  = 

2

3x ý 5

1 ý 
2

3x ý 5

 = 

2

3x ý 5

3x ý 5 ý 2

3x ý 5

 

  = 

2

3x ý 5

3x ý 7

3x ý 5

 = 
2

3x ý 5
 ô 

3x ý 5

3x ý 7
 

  = 
2

3x ý 7
 (Ans.) 

 cÖkS  03  (A + Bx)n GKwU exRMvwYwZK ivwk Ges f(x) = ln 
7 ý x
7 + x

. 

K. hw` pa = qb = rc Ges q2 = pr nq, Z!e  `LvI  h,  
 aý1 + cý1 = 2bý1. 2 
L. hw` A = 3 Ges B = 1 nq, Z!e n Gi  Kvb gv!bi Rb¨ 

ivwkwUi we¯@>wZi 5g c` I 6ô c!`i mnM mgvb n!e? 4 
M. f(x) dvskbwUi  Wv!gb Ges  iÄ wbY©q Ki| 4 

3bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, pa = qb ü p = q

b
a 

 Avevi, rc = qb 

 ü r = q

b
c 

 GLb, pr = q2 ev, q
b
a.q

b
c = q2 ev, q

b
a
 + 

b
c = q2 

 ev, b
a
 + 

b
c
 = 2 ev, b( )1

a
 + 

1
c

 = 2 ev, 1
a
 + 

1
c
 = 

2
b
 

 ü aý1 + cý1 = 2bý1 ( `Lv!bv n!jv) 

i cÖ`Ë exRMvwYwZK ivwk = (A + Bx)n 

 A = 3 I B = 1 n!j, cÖvß ivwk = (3 + x)n 

 GLb, 
 (3 + x)n Gi we¯@>wZ!Z (r + 1) Zg c` = nCr ô 3n ý r ô xr 

 ü (r + 1) Zg c!`i mnM = nCr 3
n ý r 

 ü 5g c` Z_v (4 + 1) Zg c!`i mnM = nC43
n ý 4 

 Ges 6ô c` Z_v (5 + 1) Zg c!`i mnM = nC5 3
n ý 5 

 kZ©g!Z, nC43
n ý 4 = nC5 3

n ý 5 

 ev, n!

4!(n ý 4)!
 ô 

3n

34 = 
n!

5!(n ý 5)!
 ô 

3n

35 

 ev, (n ý 5)!

(n ý 4)(n ý 5)!
 = 

1

5 ô 3
 

 ev, 1

n ý 4
 = 

1
15

 

 ev, n ý 4 = 15 

 ü n = 19 (Ans.) 

j  `Iqv Av!Q, f(x) = ln
7 ý x
7 + x

 

 jMvwi`g kyaygvÎ abvÍK ev¯@e msL¨vi Rb¨ msÁvwqZ nq| 

 ü 
7 ý x
7 + x

 > 0 n!e hw` (i) 7 + x > 0 Ges 7 ý x > 0 nq 

 A_ev (ii) 7 + x < 0 Ges 7 ý x < 0 nq| 
 (i) bs n!Z cvB, x > ý 7 Ges  x < 7 

  Wv!gb = {x : x > ý 7} ÷ {x : x < 7} 

  = {(ý 7, õ) ÷ (ý õ, 7)} = (ý 7, 7) 
 (ii) bs n!Z cvB, x < ý 7 Ges ý x < ý 7 ü x > 7 

 ü  Wv!gb = {x : x < ý 7} ÷ {x : x > 7} = ö 

 ü f(x) dvsk!bi  Wv!gb, 
 Df = (i) I (ii) G cÖvß  Wv!g!bi ms!hvM 
  = (ý 7, 7) ø ö = (ý 7, 7) (Ans.) 
 x Gi  h!Kv!bv ¯̂xK&Z ev¯@e gv!bi Rb¨ f(x) Gi ev¯@e gvb cvIqv hv!e| 
 ü f(x) dvsk!bi  iÄ =  (Ans.) 

 cÖkS  04  ôABC Gi BC, CA I AB evûi Dci Aw¼Z ga¨gv 
h_vµ!g AD, BE I CF. 

K. mgevû ôPQR Gi cwie>!Ëi e¨vmva© 6  m.wg. n!j 
wÎfzRwUi evûi "`N©¨ wbY©q Ki| 2 

L. ôABC Gi ĀACB mg!KvY Ges AB AwZfzR n!j cÖgvY 
Ki  h, 2(AD2 + BE2 + CF2) = 3AB2. 4 

M. ôABC Gi ga¨gvÎq O we:`y!Z wgwjZ n!j cÖgvY Ki  h, 
AB2 + BC2 + AC2 = 3(OA2 + OB2 + OC2). 4 

4bs cÖ!kSi 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
 ô 

3
2

 ô a = 6 

 ü a = 6 3  mwg (Ans.) 

i we!kl wbe©Pb : ABC mg!KvYx 
wÎfz!Ri ĀACB = 90ð Ges 
AD, BE I CF wÎfz!Ri wZbwU 
ga¨gv| cÖgvY Ki!Z n!e  h, 

 2(AD2 + BE2 + CF2) = 3AB2 
 cÖgvY : ôABC G ĀACB = 90ð 
 ü AB2 = AC2 + BC2 
 GLb, ôABC 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) ý 
1
2
 AB2 

 ev, 2CF2 = 
2(BC2 + AC2) ý AB2

2
 ... ... (i) 

 Abyi�cfv!e, 2BE2 = 
2(BC2 + AB2) ý AC2

2
 ... ... (ii) 

 Ges 2AD2 = 
2(AC2 + AB2) ý BC2

2
 ... ... (iii) 

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

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

2
 

 = 
3(BC2 + AB2 + AC2)

2
 = 

3(AB2 + AB2)
2

  [ AB2 = AC2 + BC2] 

 = 
3.2AB2

2
 

 ü 2(AD2 + BE2 + CF2) = 3AB2 (cÖgvwYZ) 
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j  

 
 g!b Kwi, ôABC Gi ga¨gvÎq h_vµ!g AD, BE I CF ci¯<i O 

we: ỳ!Z wgwjZ n!q!Q| cÖgvY Ki!Z n!e  h, AB2 + BC2 + AC2 = 

3(OA2 + OB2 + OC2) 
 cÖgvY: ôABC Gi AD, BE I CF wZbwU ga¨gv| 
 ü 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: ỳ!Z 2 : 1 Abycv!Z wef³ nq| 

 ü 
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] 

 Abyi�cfv!e, 4BE2 = 9BO2 Ges 4CF2 = 9CO2 
 ü (iv) bs mgxKiY  _!K cvB, 
 3(AB2 + BC2 + CA2) = 9AO2 + 9BO2 + 9CO2 

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

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

 cÖkS  05   ôPQR Gi QR, RP I PQ evûi ga¨we:`y h_vµ!g D, S, T. 

K. 

PQ  f±i!K 


QS I 


RT  f±!ii gva¨!g cÖKvk Ki| 2 

L. QRST UªvwcwRqv!gi KY©Ø!qi ga¨we:`y U I V n!j, 
 f±!ii mvnv!h¨ cÖgvY Ki  h, UV || TS || QR Ges  

 UV = 
1
2
 (QR ý TS). 4 

M. cÖgvY Ki  h, 

PD + 


QS + 


RT = 0. 4 

5bs c Ö!kSi mgvavb
 

h 

 
 ôPQS n!Z  f±i  hv!Mi wÎfzRwewa Abymv!i, 

 

PQ + 


QS = 


PS [wÎfzRwewa] 

 ev, 

PQ = 


PS ý 


QS 

 ü 

PQ = 

1
2
 

PR ý 


QS ... ... (i) 

 Avevi, ôPRT n!Z, 

PR + 


RT = 


PT [wÎfzRwewa] 

 ü 

PR = 


PT ý 


RT ... ... (ii) 

 (i) I (ii)  _!K cvB,  

PQ = 

1
2
 ( )


PT ý 


RT  ý 


QS 

 ev, 

PQ = 

1
2( )1

2
 

PQ ý 


RT  ý 


QS 

 ev, 

PQ = 

1
4
 

PQ ý 

1
2
 

RT ý 


QS 

 ev, 4

PQ = 


PQ ý 2


RT ý 4 


QS [Dfqc¶!K 4 Øviv MyY K!i] 

 ev, 3

PQ = ý 2


RT ý 4


QS 

 ev, 

PQ = ý 

2
3
 

RT ý 

4
3
 

QS 

 ü 

PQ = ý 

4
3
 

QS ý 

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 ý TS) 

 cÖgvY : g!b Kwi,  Kv!bv  f±i g=jwe:`yi mv!c!¶ Q, R, T, S Gi 
Ae¯9vb  f±i h_vµ!g Q, R, T, S 

 ü U we:`yi Ae¯9vb  f±i = 
1
2

 (T + R) [ U, TR Gi ga¨we:`y] 

 Ges V we:`yi Ae¯9vb  f±i = 
1
2
 (S + Q) [ V, SQ Gi ga¨we:`y] 

 ü 

UV = 

1
2
 (S + Q) ý 

1
2
 (T + R) 

  = 
1
2
 (S + Q ý T ý R) 

  = 
1
2
 {(S ý T) ý (R ý Q)} 

  = 
1
2
 ( )


TS ý 


QR  

 QR || TS nIqvq ( )

TS ý 


QR   f±iwUI 


QR I 


TS  f±!ii 

mgva@ivj n!e| Zvn!j 

UV  f±iwUI 


QR I 


TS  f±iØ!qi 

mgva@ivj n!e| 

 KviY, 

UV = 

1
2
 ( )


TS ý 


QR  

 ev, | |

UV  = 

1
2
 | |

TS ý 


QR  

 ü UV = 
1
2
 (TS ý QR) 

 ev, UV = ý 
1
2
 (TS ý QR) = 

1
2
 (QR ý TS) 

 ü UV || TS || QR Ges UV = 
1
2
 (QR ý TS) (cÖgvwYZ) 

j  

 
 ôPQD-G wÎfzR m=Î cÖ!qvM K!i cvB, 


PD = 


PQ + 


QD 

 ü 

PD = 


PQ + 

1
2
 

QR ... ... (i) [D, QR Gi ga¨we: ỳ e!j 


QD = 

1
2
 

QR] 

P 

T S 

Q R 
D 

P 

T S 

Q R 

U V 

P 

T S 

Q R 

A 

F 

B 

E 

D 
C 

O 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1790 

 ôPRT-G 

PT = 


PR + 


RT 

 ev, 

RT = 


PT ý 


PR 

 ü 

RT = 

1
2
 

PQ ý 


PR ... ... (ii) [T, PQ Gi ga¨we: ỳ e!j 


PT = 

1
2
 

PQ] 

 Ges ôPQS-G 

PS = 


PQ + 


QS 

 ev, 

QS = 


PS ý 


PQ 

 ü 

QS = 

1
2
 

PR ý 


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 ý 


PR + 

1
2
 

PR ý 


PQ 

 ev, 

PD + 


QS + 


RT = 

1
2
 

PQ + 

1
2
 

QR ý 

1
2
 

PR 

  = 
1
2
 ( )


PQ + 


QR  ý 

1
2
 

PR 

  = 
1
2
 

PR ý 

1
2
 

PR = 0 

 ü 

PD + 


QS + 


RT = 0 (cÖgvwYZ) 

 cÖkS  06  GKwU PZzfz©!Ri PviwU kxl©we:`y n!jv P(6, 6), Q(ý 6, 6),  

R(6, ý 7) Ges S(3, ý 7). 

K.  `LvI  h, Q I S we:`yi ms!hvM mij!iLv x-A!¶i 
abvÍK w`!Ki mv!_ ¯9:j!KvY DrcbS K!i| 2 

L. PQRS PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
M. PQRS PZzfz©!Ri  h Ask PZz_© PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

6bs cÖ!kSi mgvavb
 

h Q(ý 6, 6) I S(3, ý 7) we: ỳMvgx QS 

 mij!iLvi Xvj, m = 
6 + 7

ý 6 ý 3
 = 

13

ý 9
 = ý 

13
9

 

 Avgiv Rvwb, FYvÍK Xvjwewkó mij!iLv x-A!¶i abvÍK w`!Ki 
mv!_ ¯9:j!KvY DrcbS K!i| A_©vr, QS  iLvwU x-A!¶i abvÍK 
w`!Ki mv!_ ¯9: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(ý 6, 6), 

R(6, ý 7) Ges S(3, ý 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 ý 6)2 = 122 + 0 = 12 GKK 
 evû, QS = (ý 6 ý 3)2 + (6 + 7)2 = 81 + 169 = 5 10 GKK 

 evû, SR = (3 ý 6)2 + (ý 7 + 7)2 = 9 + 0 = 3 GKK 
 evû, PR = (6 ý 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:`yi  KvwU mgvb nIqvq PQ 
mij!iLv Ges SR evûi S I R we:`yØ!qi  KvwU mgvb nIqvq SR 
mij!iLv x-A!¶i mgva@ivj A_©vr Giv ci¯<i mgva@ivj| 

  h!nZz PZzfz©!Ri GK!Rvov evû mgva@ivj Ges  Kv!bv evûi "`N©¨B 
mgvb bq ZvB PZzfz©RwU GKwU UªvwcwRqvg| 

j PQSR PZzfz©!Ri S(3, ý 7) I R(6, ý 7) we: ỳØq PZz_© PZzf©v!M 
Aew¯9Z| 

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

 QS  iLvi mgxKiY, y ý 6
6 + 7

 = 
x + 6

ý 6 ý 3
 

  ev, 13x + 78 = ý 9y + 54 

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

 (i) bs  iLv (0, a) we:`yMvgx nIqvq, 
 13 ô 0 + 9 ô a + 24 = 0 

 ev, 9a = ý 24 

 ü a = ý 
24
9

 = ý 
8
3
 

 ü E we: ỳi ¯9vbv¼ ( )0ü ý 
8
3

 

 P I R we:`yi 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| 

 ü cÖvß we: ỳmg=n Nwoi KuvUvi wecixZ w`!K wb!q OESRF As!ki 

 ¶Îdj = 
1
2

 | |0
 0    

0
ý 8/3

    
3
ý7

    
6
ý7

    
6
0    

0
0  eM©GKK 

  = 
1
2
 |0 + 0 ý 21 + 0 + 0 ý 0 + 8 + 42 + 42 + 0| eM©GKK 

  = 
1
2
 ô 71 eM©GKK 

  = 35.5 eM©GKK (Ans.) 

Xò X 

Y 

Yò 

O 

Q(ý6, 6) P(6, 6) 

R(6, ý7) 
S(3, ý7) 

E 

Xò X 

Y 

Yò 

O 

Q(ý6, 6) P(6, 6) 

R(6, ý7) 
S(3, ý7) 



D”PZi MwYZ     1791 

Yò 

Y 

Xò X 
ý 12 

13 

ñ O ý 5 

 cÖkS  07  3cot2ñ + cosec2ñ = P Ges Q = 
ý sin(ý ñ) + cos(ý ñ)

sec(ý ñ) + tan(ý ñ)
 

K. 20ð12ò36òò  K  iwWqvb cÖKvk Ki| 2 
L. P = 5 Ges 0 < ñ < 2ð n!j, ñ Gi m¤¢ve¨ gvb wbY©q Ki| 4 

M. tanñ = 
5

12
 Ges cosñ FYvÍK n!j,  `LvI  h, Q = 

34
39

. 4 

7bs cÖ!kSi mgvavb
 

h 20ð12ò36òò = 20ð + ( )12
60

ð + ( )36
3600

ð 

  = ( )20 + 
1
5
 + 

1
100

ð 

  = ( )2021
100

 ô 
ð

180
  iwWqvb 

  = 0.3527  iwWqvb (cÖvq) (Ans.) 

i  `Iqv Av!Q, 3cot2ñ + cosec2ñ = P Ges P = 5 

 ü 3cot2ñ + cosec2ñ = 5 
 ev, 3cot2ñ + 1 + cot2ñ = 5 

 ev, 4cot2ñ = 4 ev, cot2ñ = 1 

 ü cotñ = ñ 1 

 abvÍK gvb wb!q cvB, cotñ = 1 = cot 
ð
4

 = cot ( )ð + 
ð
4

 

 ev, cotñ = cot 
ð
4

 = cot 
5ð
4

 

 ü ñ = 
ð
4

, 
5ð
4

 

 FYvÍK gvb wb!q cvB, cotñ = ý 1 = ý cot 
ð
4

 

 ev, cotñ = cot( )ð ý 
ð
4

 = cot( )2ð ý 
ð
4

 

 ev, cotñ = cot 
3ð
4

 = cot 
7ð
4

 

 ü ñ = 
3ð
4

, 
7ð
4

 

 ü wb!Y©q mgvavb, ñ = 
ð
4

, 
3ð
4

, 
5ð
4

, 
7ð
4

 (Ans.) 

j  `Iqv Av!Q, tanñ = 
5
12

 

 ü cosñ = ý 
12
13

    [ cosñ FYvÍK] 

 ü sinñ = ý 
5

13
 Ges secñ = 

1

cosñ = ý 
13
12

 

 GLb, Q = 
ý sin(ý ñ) + cos(ý ñ)

sec(ý ñ) + tan(ý ñ)
 

  = 
ý (ý sinñ) + cosñ
secñ + tan(ý ñ)

 

  = 
sinñ + cosñ
secñ ý tanñ 

  = 

ý 
5
13

 ý 
12
13

ý 
13
12

 ý 
5

12

 = 

ý 5 ý 12
13

ý 13 ý 5
12

 

  = 
ý 17
13

 ô 
12

ý 18
 = 

34
39

 

 ü Q = 
34
39

 ( `Lv!bv n!jv) 

 cÖkS  08  (i) GKwU Szwo!Z 10wU jvj, 12wU mv`v I 8wU Kv!jv 
gv!e©j Av!Q| 

(ii)  Kv!bv GKRb  jv!Ki wm!jU n!Z XvKv  Uª!b hvIqvi m¤¢vebv 3
7
 Ges 

XvKv n!Z iscyi ev!m hvIqvi m¤¢vebv 4
7
. 

K. GKwU wbi!c¶ Q°v I GKwU gỳ ªv GKevi wb!¶c Kiv 
n!jv bgybv!¶ÎwU  jL| Q°vq 6 Ges gỳ ªvq T Avmvi 
m¤¢vebv  ei Ki| 2 

L. hw` cÖwZ¯9vcb bv K!i GKwU K!i ci ci PviwU gv!e©j 
Zz!j  bqv nq Z!e meMy!jv gv!e©j Kv!jv nIqvi m¤¢vebv 
wbY©q Ki| 4 

M. m¤¢ve¨ NUbvwUi Probability tree A¼b Ki| Probability 

Tree e¨envi K!i  jvKwU wm!jU  _!K XvKv  Uª!b bq 
wKa8 iscyi ev!m hvIqvi m¤¢vebv  ei Ki| 4 

8bs cÖ!kSi mgvavb
 

h GKwU Q°v I GKwU gỳ ªv GKevi wb!¶!ci bgybv!¶Î, 
 S = {1H, 1T, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T} 

 ü bgybvwe:`y = 12wU 
 Q°vq 6 I gỳ ªvq T Avmvi AbyK:j bgybv!¶Î = {6T} 

 A_©vr, 1wU| 

 ü m¤¢vebv = 
1

12
 (Ans.) 

i cÖwZ¯9vcb bv K!i GKwU K!i cici PviwU gv!e©j Zz!j wb!j 
cÖwZevi  gvU gv!e©j msL¨v c=e©v!c¶v 1 K!g hvq| 

  gvU gv!e©j msL¨v = (10 + 12 + 8)wU = 30wU| 

 1g gv!e©j Kv!jv nIqvi m¤¢vebv = 
8

30
 

 2q gv!e©j Kv!jv nIqvi m¤¢vebv = 
7
29

 

 3q gv!e©j Kv!jv nIqvi m¤¢vebv = 
6

28
 

 4_© gv!e©j Kv!jv nIqvi m¤¢vebv = 
5
27

 

 ü meMy!jv gv!e©j Kv!jv nIqvi m¤¢vebv = 
8
30

 ô 
7

29
 ô 

6
28

 ô 
5

27
 

  = 
2

783
 (Ans.) 

j m¤¢vebvi gva¨!g Probability tree n!e : 

 

wm!jU 
 Uª!b 

XvKv XvKv 

iscyi iscyi iscyi iscyi 

 Uª!b bq 

ev!m ev!m bq ev!m ev!m bq 

3
7
 

4
7
 

4
7

 
3
7
 

4
7
 

3
7

 

 
 ü  jvKwUi wm!jU  _!K XvKv  Uª!b bq wKa8 iscyi ev!m hvIqvi 

m¤¢vebv = 
4
7
 ô 

4
7
 = 

16
49

 (Ans.) 
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A 

B 
O 

C 
ñ

ivRkvnx  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. wb!Pi  KvbwU cÖwZmg ivwk?   

 E 2x2–5yz–z2  F 1
x
 – 

1
y
 + 

1
z
  

 G 
x
y

 + 
y
z
 + 

z
x
  H – x2 – y2 – z2  

2. sinñ = 
5
13

  Ges ð<ñ < 
3p
2

 n!j, cosñ = KZ? 

 E 13
12

 F 12
13

 G – 
12
13

 H – 
13
12

  

 Note : mwVK DËi  bB| ð < ñ < 
3ð
2

 Gi Rb¨ sinñ Gi gvb FYvÍK 
3. 3y = 6x – 2 mij!iLviÑ 

 i. Xvj 6 ii. y-A!¶i  Q`K – 
2
3
 

 iii. x-A!¶i abvÍK w`!Ki mv!_ DrcbS  KvY m=¶¥!KvY 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

4. A(1, 3), B(3, 2) Ges C(–4, –2) kxl©wewkó ôABC Gi  ¶Îdj KZ eM©GKK? 

 E 15
2

 eM©GKK F 15 eM©GKK G 35
2

 eM©GKK H 30 eM©GKK  
5. wP!Î X I Y h_vµ!g PQ I SR Gi 

ga¨we:`y  hLv!b PS ÿÿ QR Ges PS = 6 

cm, QR = 10 cm n!j, XY Gi gvb KZ? 
 E 16 cm F 8 cm  
 G 4 cm H 2 cm  
 wb!Pi Z!_¨i Av!jv!K 6 I 7 bs cÖ!kSi DËi `vI : 

 
                          wPÎ : K¨vcmyj 
6. K¨vcmy!ji mgMÖZ!ji  ¶Îdj KZ eM©  m. wg.? 
 E 260.89 F 263.89 G 265.89 H 269.89  
7. K¨vcmy!ji AvqZb wbY©q Ki| 
 E 339.29 Nb  mwg F 336.29 Nb  mwg 
 G 333.29 Nb  mwg H 330.29 Nb  mwg  
8. GKwU gy ª̀v!K wZbevi wb!¶c Kiv n!j  nW A!c¶v AwaKevi  Uj 

Avmvi m¤¢vebv KZ? 

 E 
2
3
 F 1

2
 G 1

8
 H 1

6
  

9. ( )2x2 – 1
2x3

10

 Gi we¯@>wZ!Z x ewR©Z c`wU KZZg? 

 E 3 Zg F 4 Zg G 5 Zg H 6 Zg  
10. wKQy msL¨K  jv!Ki g!a¨ 70 Rb dzUej, 50 Rb wµ!KU Ges 40 Rb dzUej I 

wµ!KU  Ljv cQ:` K!i| ỳBwU  Ljvi Aa@Z GKwU  Ljv cQ:` K!i KZ Rb? 
 E 70 F 80 G 120 H 160   
11. wb!Pi  KvbwU GK-GK dvskb?   
 E F(x) = (x + 4)2 F F(x) = ÿx – 3ÿ  

 G F(x) = ex  H F(x) = 
5

ÿxÿ, x ù 0   

12. P(x) = 
6x5 + x2

2 + 12x3 n!j, 

 i. eûc`xwUi gvÎv 5      ii. eûc`xwUi gyL¨mnM 1
2
   

 iii. P(– 2) = 2 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

13. hw` x + 5
(x – 1)(x – 3)

 ú 
P

x – 1
 + 

Q
x – 3

 nq, Z!e P I Q Gi gvb 
h_vµ!g wb!Pi  KvbwU? 

 E 3 Ges 4 F – 3 Ges 4 G 3 Ges – 4 H – 3 Ges – 4  
14. mgevû wÎfz!Ri cwie>!Ëi e¨vmva© 5  m. wg. n!j, wÎfzRwUi evûi "`N©¨ KZ? 
 E 5 3  m. wg. F 3 5  m. wg. G 5  m. wg. H 3  m. wg.  
15. 4x – 3y + 5 = 0 mij!iLvwUi Xvj KZ? 
 E – 

4
3
 F – 

3
4
 G 3

4
 H 4

3
  

16. PQR G PQ = 11  m wg., QR = 13  m. wg. Ges PR = 16  m. wg.| 
wÎfzRwUi Aa@e>©!Ëi e¨vmva© KZ? 

 E 2.51  m. wg. F 2.94  m. wg. G 3.24  m. wg. H 3.55  m. wg.  
17. 32x + 5 = 3.52x + 4 n!j, x = ? 
 E – 2 F – 

3
2
 G + 3

2
 H 2   

18. RvBdv 13 eQi eq!m  R. Gm. wm cix¶v w`!qwQj Ges 18 eQi eq!m 
 m GBP.Gm.wm cix¶v w`!e| Zvi eZ©gvb eqm AmgZvq cÖKvk Ki| 

 E 13 < x < 18 F 13 < x < 18 G 13 < x < 18 H 13 < x < 18  
 wb!Pi Z!_¨i Av!jv!K 19 I 20 bs cÖ!kSi DËi `vI : 
 2 + 3 2 + 9 + 

27

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

19. avivwUi n Zg c`  KvbwU? 

 E (n + 1) n F 2 n
2n–1 G 2( )3

2

n–1
 H 2 2n

2n–1   

20. avivwUi AmxgZK mgwó KZ? 

 E 2 2

2 – 3
 F 2 2

3 – 2
 G – 

4 + 6 2
9

 H mgwó  bB  

21. wP!Î tanñ = 
1

3
 Ges O e>!Ëi  K:`ª n!jÑ 

 i. e>!Ëi cwiwa 2ð      ii. e>!Ëi  ¶Îdjð        
 iii. ôABC Gi wZb!Kv!Yi mgwó ð  iwWqvb 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

22. mKvj 11:25 Uvq Nwoi NÈvi KuvUv I wgwb!Ui KuvUvi Aa@M©Z  KvY KZ wWwMÖ? 
 E 192.5ð F 190ð G 12.5ð H 10ð  
23. ò = 

7ð
2

 n!j, 

 i. cos( )ò – 
p
6

 = 
1
2
 ii. cosec( )ò – 

p
3

 = – 2 

 iii. tan( )ò – 
p
4

 = – 1 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

24. y = log5x Gi wecixZ dvskb  KvbwU? 

 E y = logx5 F y = 5x 
G y = logx

1
5

  H y = 5–x   

25. hw` (a a)4a = (a3)a a nq, Z!e a Gi gvb KZ? 

 E 3
2
 F 2 G 9

4
 H 4  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    

3cm 

3cm 
14 cm 

P 

Q R 

S 

Y X 
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ivRkvnx  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| ö :  ý {5}  , ö(x) = 
x ý 3
x + 5

 Ges P(x) = 
2x + 4

(x ý 1)(x2 + 2)
. 

 K. g(x) = 
1

5 ý 2x
 Gi  Wv!gb wbY©q Ki| 2 

 L. ö GKwU mvwe©K dvskb wKbv hvPvB Ki| 4 
 M. P(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 
2| (2 + ax)7 Gi we¯@>wZ!Z x3 Gi mnM 15120 Ges  

 y = ö(x) = ln 
7 + x

7 ý x
. 

 K. ( )n
2  = ( )n

3  n!j, n Gi gvb wbY©q Ki| 2 

 L. a Gi gvb wbY©q Ki| 4 
 M. ö(x) Øviv ewY©Z dvsk!bi  Wv!gb I  iÄ wbY©q Ki| 4 

3| (i) GKwU Aba@ My!YvËi avivi 1g `yB c!`i mgwó 3
2
 Ges 

AmxgZK mgwó 2| 
 (ii) 4 + 44 + 444 + ... ... GKwU aviv| 

 K. Aba@ My!YvËi avivi m=Î cÖ!qvM K!i 0.12  K g=j`xq 
fMSvs!k cÖKvk Ki| 2 

 L. (i) bs G ewY©Z Aba@ My!YvËi avivwUi mvaviY AbycvZ 
wbY©q Ki| 4 

 M. (ii) bs avivwUi 1g n c!`i mgwó wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4| ABCD PZzfz©RwU e>!Ë Aa@wj©wLZ hvi AC I BD `ywU KY© Ges 
ĀBAC < ĀDAC. 

 K. GKwU mg!KvYx wÎfz!Ri AwZfzR 3  m.wg. n!j wÎfzRwUi 
ga¨gvmg=!ni e!M©i mgwó wbY©q Ki| 2 

 L. cÖgvY Ki  h, AC.BD = AB.CD + BC.AD. 4 
 M. hw` AB D³ e>!Ëi e¨vm nq Ges AC I BD R¨vØq ci¯<i 

P we:`y!Z  Q` K!i Z!e cÖgvY Ki  h,  
  AB2 = AC.AP + BD.BP. 4 

5| (i)  P(2, ý 3), Q(7, ý 3) Ges R(2, 3) GKwU wÎfz!Ri wZbwU 
kxl©we:`y| 

 (ii) x + 3y = 13, x + y = 3, x + y = 5 Ges y = 3 PviwU mij!iLvi 
mgxKiY| 

 K. P I Q we:`yMvgx  iLvi Xvj wbY©q Ki| 2 
 L.  `LvI  h, PQR GKwU mg!KvYx wÎfzR| 4 
 M. (ii)bs Gi mgxKiY PviwU Øviv MwVZ PZzfz©RwUi  ¶Îdj 

wbY©q Ki| 4 
6| ABCD PZzfz©!Ri A, B, C I D we:`yi ¯9vbv¼ h_vµ!g (4, 4), 

(ý 4, 2), (ý 2, ý 6) I (6, ý 4)| AB, BC, CD I AD evûi ga¨we:`y 
h_vµ!g P, Q, R I S| 

 K. AB  iLvi mgxKiY wbY©q Ki| 2 
 L. ABCD PZzfz©RwUi cÖK&wZ wbY©q Ki| 4 
 M.  f±!ii mvnv!h¨ cÖgvY Ki  h, PQRS GKwU mvgva@wiK| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| a = cotñ Ges b = cosecñ. 

 K. 4ñ = ð n!j, a + b2 Gi gvb wbY©q Ki| 2 

 L. a + b = x n!j,  `LvI  h, secñ = 
x2 + 1

x2 ý 1
. 4 

 M. 3(a2 + b2) = 5 Ges 0 < ñ < 2ð, n!j, ñ Gi m¤¢ve¨ gvb 
wbY©q Ki| 4 

8| (i)  `ywU wbi!c¶ Q°v GK!Î wb!¶c Kiv n!jv| 
 (ii) 1  _!K 32 ch©a@ b¤^i  `qv KvW©My!jv  _!K GKwU KvW© 

"`efv!e wbe©vPb Kiv n!jv| 
 K.  `LvI  h, m¤¢vebvi gvb 0  _!K 1 Gi g!a¨ mxgve×| 2 
 L. Q°v wb!¶c NUbvi Probability tree A¼b Ki Ges bgybv 

 ¶Î n!Z `ywU Q°vq GKB djvdj cvIqvi m¤¢vebv 
wbY©q Ki| 4 

 M. Kv!W©i b¤^iwU 2 A_ev 3 Øviv wefvR¨ nIqvi m¤¢vebv wbY©q 
Ki| 4 
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DËigvjv 
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 
 cÖkS  01  ö :  ý {5}  , ö(x) = 

x ý 3
x + 5

 Ges P(x) = 
2x + 4

(x ý 1)(x2 + 2)
 

 K. g(x) = 
1

5 ý 2x
 Gi  Wv!gb wbY©q Ki| 2 

 L. ö GKwU mvwe©K dvskb wKbv hvPvB Ki| 4 
 M. P(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, g(x) = 
1

5 ý 2x
 

 g(x) dvskbwU msÁvwqZ n!e hw` I  Kej hw` 5 ý 2x > 0 nq| 

 ev, ý 2x > ý 5 ev, 2x < 5 ü x < 
5
2
 

 ü g(x) Gi  Wv!gb, Dg = {x : x þ  Ges x < 
5
2
} (Ans.) 

i  `Iqv Av!Q, f(x) = 
x ý 3
x + 5

 

 f(x) dvskbwU msÁvwqZ n!e hw` I  Kej hw` 
 x + 5 ù 0 

 ev, x ù ý 5 nq| 
 awi, y = f(x) 

 ü x = fý1(y) ... ... ... (i) 

 Zvn!j, y = 
x ý 3
x + 5

 

 ev, xy + 5y = x ý 3 ev, xy ý x = ý 5y ý 3 

 ev, x(y ý 1) = ý 5y ý 3 ev, x = 
ý 5y ý 3

y ý 1
 

 ev, fý1(y) = 
ý 5y ý 3

y ý 1
 ü fý1(x) = 

ý 5x ý 3

x ý 1
 

 fý1(x) msÁvwqZ n!e hw` I  Kej hw` x ý 1 ù 0 ev, x ù 1 nq| 
 ü  Wvg fý1 =  iÄ F =  ý {1} 

 wKa8  Kv!Wv!gb F =  

 ü  iÄ ù  Kv!Wv!gb 
 ZvB dvskbwU mvwe©K dvskb bq| (hvPvB Kiv n!jv) 

j  `Iqv Av!Q, P(x) = 
2x + 4

(x ý 1)(x2 + 2)
 

 awi, 2x + 4

(x ý 1)(x2 + 2)
 ú 

A

x ý 1
 + 

Bx + C
x2 + 2

 ... ... (i) 

 ev, 2x + 4 ú A(x2 + 2) + (Bx + C)(x ý 1) ... ... (ii) 

 ü 2x + 4 ú (A + B)x2 + (C ý B)x + 2A ý C ... ... (iii) 

 (ii) bs G x = 1 ewm!q, 2 + 4 = A(1 + 2) + 0 
 ev, 6 = 3A  ü A = 2 

 (iii) bs n!Z, x2, x I aª:ec!`i mnM mgxK&Z K!i cvB, A + B = 0 
 ev, B = ý A  ü B = ý 2 

 Avevi, C ý B = 2 

 ev, C + 2 = 2  ü C = 0 
 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 2x + 4

(x ý 1)(x2 + 2)
 ú 

2

 x ý 1
 + 
ý 2x + 0
x2 + 2

  

 =  
2

x ý 1
 ý 

2x
x2 + 2

; GwUB wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  (2 + ax)7 Gi we¯@>wZ!Z x3 Gi mnM 15120 Ges   

 y = ö(x) = ln 
7 + x

7 ý x
. 

 K. ( )n
2  = ( )n

3  n!j, n Gi gvb wbY©q Ki| 2 
 L. a Gi gvb wbY©q Ki| 4 
 M. ö(x) Øviv ewY©Z dvsk!bi  Wv!gb I  iÄ wbY©q Ki| 4 

2bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, ( )n
2  = ( )n

3  

 ev, n!

(n ý 2)! ô 2!
 = 

n!

(n ý 3)! ô 3!
 

 ev, n!

(n ý 2) ô (n ý 3)! ô 2
 = 

n!

(n ý 3)! ô 6
 

 ev, 1

(n ý 2) ô 2
 = 

1
6
 

 ev, 2n ý 4 = 6 

 ev, 2n = 10 

 ü n = 5 (Ans.) 

i cÖ`Ë ivwk = (2 + ax)7 

 (2 + ax)7 Gi we¯@>wZ!Z (r + 1) Zg c` = 7Cr2
7 ý r(ax)r 

  = 7Cr2
7 ý r.ar.xr 

 x3 msewjZ c!`i Rb¨, r = 3 

 cÖkSg!Z, 7C3.2
7 ý 3.a3 = 15120 

 ev, 560a3 = 15120 

 ev, a3 = 27 = 33 

 ü a = 3 (Ans.)  

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

7 ý x
 

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

 ü 
7 + x

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

 A_ev (ii) 7 + x < 0 Ges 7 ý x < 0 nq| 
 (i) bs n!Z cvB, x > ý 7 Ges ý x > ý 7 ü x < 7 

 ü  Wv!gb = {x : ý 7 < x} Ges {x : x < 7} 

  = (ý 7, õ) ÷ (ý õ, 7) = (ý 7, 7) 
 (ii) bs n!Z cvB, x < ý 7 Ges ý x < ý 7  ü x > 7 

 ü  Wv!gb = {x : x < ý 7} ÷ {x : x > 7} = ö 

 ü cÖ`Ë dvsk!bi  Wv!gb 
 Df = (i) I (ii) G cÖvß  Wv!g!bi ms!hvM = (ý 7, 7) ø ö = (ý 7, 7)  

(Ans.) 

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

7 ý x
 

 ev, ey = 
7 + x

7 ý x
   ev, 7 + x = 7ey ý xey 

 ev, x(1 + ey) = 7(ey ý 1) 

 ev, x = 
7(ey ý 1)

ey + 1
 

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



D”PZi MwYZ     1795 

 cÖkS  03  (i)  GKwU Aba@ My!YvËi avivi 1g `yB c!`i mgwó 3
2
 Ges  

AmxgZK mgwó 2|  
(ii)  4 + 44 + 444 + ... ... GKwU aviv| 

 K. Aba@ My!YvËi avivi m=Î cÖ!qvM K!i 0.12  K g=j`xq 
fMSvs!k cÖKvk Ki| 2 

 L. (i) bs G ewY©Z Aba@ My!YvËi avivwUi mvaviY AbycvZ 
wbY©q Ki| 4 

 M. (ii) bs avivwUi 1g n c!`i mgwó wbY©q Ki| 4 

3bs cÖ!kSi mgvavb
 

h GLv!b, 0.12 = 0.12121212 ... ... 
  = 0.12 + 0.0012 + 0.000012 + ... ... 
 GB Amxg My!YvËi avivwUi cÖ_g c`, a = 0.12 Ges 

 mvaviY AbycvZ r = 
0.0012
0.12

 = 0.01 

 ü 0.12 = 
a

1 ý r
 = 

0.12

1 ý (0.01)
 = 

0.12
0.99

 = 
4

33
 (Ans.) 

i awi, Amxg My!YvËi avivwU n!jv, a + ar + ar2 + ... ... 

 ü avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
 

 cÖkSg!Z, a + ar = 
3
2
  ü a(1 + r) = 

3
2

 ... ... (i) 

 Avevi, a

1 ý r
 = 2 ... ... (ii) 

 (ii) bs  K (i) Øviv fvM K!i cvB, a

1 ý r
 ô 

1
a(1 + r)

 = 2 ô 
2
3
 = 

4
3
 

 ev, 1 ý r2 = 
3
4
 

 ev, r2 = 1 ý 
3
4
 = 

4 ý 3
4

 = 
1
4
  ü r = ñ 

1
2
 

 A_©vr, My!YvËi avivwUi mvaviY AbycvZ, r = ñ 
1
2
 (Ans.) 

j  `Iqv Av!Q, A = 4 + 44 + 444 + ... ... 

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

  = 
4
9
 (9 + 99 + 999 + ... ... + n Zg c`) 

  = 
4
9
 {(10 ý 1) + (100 ý 1) + (1000 ý 1) + ... ... + n Zg c`)} 

  = 
4
9
 {(10 + 100 + 1000 + ... ... + n Zg c`) ý (1 + 1 + 1 + ...  

... + n Zg c`)} 

  = 
4
9
 
þ
ýü

þ
ýü10.( )10n ý 1

10 ý 1
 ý n  = 

40
81

 (10n ý 1) ý 
4
9

 n 

 ü A avivwUi cÖ_g n msL¨K c!`i mgwó, Sn = 
40
81

 (10n ý 1) ý 
4
9
 n  

(Ans.) 

 cÖkS  04  ABCD PZzfz©RwU e>!Ë Aa@wj©wLZ hvi AC I BD ỳwU KY© 
Ges ĀBAC < ĀDAC. 

 K. GKwU mg!KvYx wÎfz!Ri AwZfzR 3  m.wg. n!j wÎfzRwUi 
ga¨gvmg=!ni e!M©i mgwó wbY©q Ki| 2 

 L. cÖgvY Ki  h, AC.BD = AB.CD + BC.AD. 4 
 M. hw` AB D³ e>!Ëi e¨vm nq Ges AC I BD R¨vØq ci¯<i 

P we:`y!Z  Q` K!i Z!e cÖgvY Ki  h,  
  AB2 = AC.AP + BD.BP. 4 

4bs cÖ!kSi mgvavb
 

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

 ü wÎfzRwUi ga¨gvmg=!ni e!M©i mgwó = 
3
2

 ô (AwZfzR)2 

  = 
3
2
 ô 32 eM©  mwg 

  = 
27
2

 eM©  mwg (Ans.) 

i we!kl wbe©Pb : ABCD e>Ë¯9 
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 : ĀBAC < ĀDAC e!j A 

we: ỳ!Z AD  iLvs!ki mv!_ ĀBAC 
Gi mgvb ĀDAE AvuwK  hb AE  iLvsk 
BD KY©!K E we: ỳ!Z  Q` K!i| 

 cÖgvY : A¼b Abymv!i, ĀBAC = ĀDAE 

 ev, ĀBAC + ĀEAC = ĀDAE + ĀEAC 

 ü ĀBAE = ĀDAC 

 GLb, ôABE I ôADC Gi g!a¨ ĀBAE = ĀDAC 

 ĀABE = ĀACD [GKB Pv!ci Dci e>Ë¯9  KvY mgvb e!j] 
 Ges Aewkó ĀAEB = Aewkó ĀADC 

 ü ôABE I ôADC m`>k!KvYx| 

 ü 
BE
CD

 = 
AB
AC

 

 A_©vr, AC.BE = AB.CD ... ... (i) 

 Avevi, ôABC I ôAED Gi g!a¨, 
 ĀBAC = ĀDAE [A¼b Abymv!i] 
 ĀACB = ĀADE [GKB Pv!ci Dci e>Ë¯9  KvY mgvb e!j] 
 Ges Aewkó ĀABC = Aewkó ĀAED 

 ü ôABC I ôAED m`>k!KvYx| 

 ü 
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 

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

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: ỳ!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 : ôCPD I ôAPB-G 
 ĀPDC = ĀPAB [GKB Pvc BC-Gi Ici Aew¯9Z] 
 Ges ĀDPC = ĀAPB [wecÖZxc  KvY e!j] 
 Aewkó ĀPCD = Aewkó ĀPBA 

 ü ôCPD I ôAPB m`>k| 

 ü 
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 ĀADP = ĀADB = 90ð; ü AP2 = AD2 + DP2  

Ges AB2 = AD2 + BD2] 

 ev, AP.AC = BP.DP + DP2 + AB2 ý BD2 

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

 ev, AP.AC = DP.BD + AB2 ý BD2 

 ev, AP.AC = ý BD (BD ý DP) + AB2 

 ev, AP.AC = ý BD.BP + AB2  

 ü AB2 = AC.AP + BD.BP (cÖgvwYZ)  

A B 

P 

D C 

A 

E 
D 

C 

B 
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 cÖkS  05  (i)  P(2, ý 3), Q(7, ý 3) Ges R(2, 3) GKwU wÎfz!Ri 
wZbwU kxl©we:`y| 
(ii) x + 3y = 13, x + y = 3, x + y = 5 Ges y = 3 PviwU mij!iLvi 
mgxKiY| 
 K. P I Q we:`yMvgx  iLvi Xvj wbY©q Ki| 2 
 L.  `LvI  h, PQR GKwU mg!KvYx wÎfzR| 4 
 M. (ii)bs Gi mgxKiY PviwU Øviv MwVZ PZzfz©RwUi  ¶Îdj 

wbY©q Ki| 4 

5bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 
 P we: ỳi ¯9vbv¼ (2, ý 3) 

 Ges Q we: ỳi ¯9vbv¼ (7, ý 3) 

 ü P I Q we: ỳMvgx  iLvi Xvj = 
ý 3 + 3

7 ý 2
 = 0 (Ans.) 

i  `Iqv Av!Q, 
 P(2, ý 3), Q(7, ý 3) Ges R(2, 3) GKwU wÎfz!Ri wZbwU kxl©we:`y| 
 ü PQ Gi "`N©¨ = (7 ý 2)2 + (ý 3 + 3)2 = 5 GKK 
 ü QR Gi "`N©¨ = (7 ý 2)2 + (ý 3 ý 3)2 = 61 GKK 
 ü PR Gi "`N©¨ = (2 ý 2)2 + (ý 3 ý 3)2 = 6 GKK 
 GLb, PQ2 + PR2 = 52 + 62 = 61 = ( )61 2 = QR2 

 ü PQ2 + PR2 = QR2 A_©vr, wÎfzRwU wc_v!Mviv!mi m=Î!K  g!b P!j| 
 ZvB, PQR GKwU mg!KvYx wÎfzR| ( `Lv!bv n!jv) 

j  `Iqv Av!Q, 
 PviwU mij!iLvi mgxKiY, x + 3y = 13 ... ... (i) 
  x + y = 3 ... ... (ii) 
  x + y = 5 ... ... (iii) 
  y = 3 ... ... (iv) 

 (iv) Gi gvb (ii) I (iii) bs G ewm!q cvB, 
x + 3 = 3 
ü x = 0 

x + 3 = 5 
ü x = 2 

 A we:`yi ¯9vbv¼ (0, 3) Ges B we: ỳi ¯9vbv¼ (2, 3) 

 
 Avevi, 
 (i) bs n!Z (ii) bs we!qvM K!i, 2y = 10 ü y = 5 

 y Gi gvb (ii) bs G ewm!q, 5 + x = 3 ü x = ý 2 

 ü D we: ỳi ¯9vbv¼ (ý 2, 5) 

 (i) n!Z (iii) bs we!qvM K!i cvB, 2y = 8 
 ü y = 4 

 y Gi gvb (iii) bs G ewm!q, x + 4 = 5 
 ü x = 1 

 ü C we: ỳi ¯9vbv¼ (1, 4) 

 GLb, mij!iLv PviwU Øviv MwVZ PZzfz©R ABCD Gi  ¶Îdj 

  = 
1
2

 | |ý 2
5

   
0
3   

2
3   

1
4   

ý2
5

 eM©GKK 

  = 
1
2

 (ý 6 + 8 + 5 ý 6 ý 3 + 8) eM©GKK 

  = 
1
2

 ô 6 eM© GKK 

  = 3 eM©GKK (Ans.) 

 cÖkS  06  ABCD PZzfz©!Ri A, B, C I D we:`yi ¯9vbv¼ h_vµ!g 
(4, 4), (ý 4, 2), (ý 2, ý 6) I (6, ý 4)| AB, BC, CD I AD evûi 
ga¨we:`y h_vµ!g P, Q, R I S| 
 K. AB  iLvi mgxKiY wbY©q Ki| 2 
 L. ABCD PZzfz©RwUi cÖK&wZ wbY©q Ki| 4 
 M.  f±!ii mvnv!h¨ cÖgvY Ki  h, PQRS GKwU mvgva@wiK| 4 

6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, A I B we: ỳi ¯9vbv¼ h_vµ!g (4, 4) I (ý 4, 2) 

 ü AB  iLvi mgxKiY, x ý 4
4 + 4

 = 
y ý 4

4 ý 2
 

  ev, x ý 4
8

 = 
y ý 4

2
 

  ev, x ý 4 = 4y ý 16 

  ü x ý 4y + 12 = 0 (Ans.) 

i  `Iqv Av!Q, 
 ABCD PZzfz©!Ri A, B, C I D we:`yi ¯9vbv¼ h_vµ!g (4, 4), 

 (ý 4, 2), (ý 2, ý 6) I (6, ý4) 

 ü AB evûi "`N©¨ = (4 + 4)2 + (4 ý 2)2 = 2 17 GKK 
 BC evûi "`N©¨ = (ý 4 + 2)2 + (2 + 6)2 = 2 17 GKK 
 CD evûi "`N©¨ = (ý 2 ý 6)2 + (ý 6 + 4)2 = 2 17 GKK 
 DA evûi "`N©¨ = (6 ý 4)2 + (ý 4 ý 4)2 = 2 17 GKK 
 A_©vr, PZzfz©RwUi PviwU evûi "`N©¨ mgvb e!j PZzfz©RwU nq eM© bv 

nq i¤^m| 
 AC K!Y©i "`N©¨ = (4 + 2)2 + (4 + 6)2 = 36 + 100 = 2 34 GKK 
 BD K!Y©i "`N©¨ = (ý 4 ý 6)2 + (2 + 4)2 = 100 + 36 = 2 34 GKK 
 A_©vr, PZzfz©RwUi KY©Øq ci¯<i mgvb| 
 ü ABCD PZzfz©RwU GKwU eM©| (Ans.) 

j g!b Kwi, ABCD PZzfz©!Ri 
evûMy!jvi ga¨we:`y P, Q, R, S| 

 P I Q, Q I R, R I S, S I P 
 hvM Kwi| cÖgvY Ki!Z n!e  h, 
PQRS GKwU mvgva@wiK| 

 cÖgvY : g!b Kwi, 

AB = a, 


BC = b, 


CD = c, 


DA = d, 

 A, B  hvM Kwi| 

 Zvn!j, 

PQ = 


PB + 


BQ = 

1
2
 

AB + 

1
2
 

BC = 

1
2
 (a + b) 

 Abyi�cfv!e, 

QR = 

1
2
 (b + c), 


RS = 

1
2
 (c + d) Ges 


SP = 

1
2
 (d + a) 

 

AB + 


BC = 


AC 

 ev, a + b = 

AC 

 Avevi, 

CD + 


DA = 


CA 

 ev, c + d = 

CA 

 wKa8 (a + b) + (c + d) = 

AC + 


CA = 


AC ý 


AC = 0 

 A_©vr, (a + b) = ý (c + d) 

 ü 

PQ = 

1
2
 (a + b) = ý 

1
2
 (c + d) = ý 


RS = 


SR 

 ü PQ Ges SR mgvb I mgva@ivj| 
 Abyi�cfv!e, QR Ges PS mgvb I mgva@ivj| 
 ü PQRS GKwU mvgva@wiK| (cÖgvwYZ) 

 cÖkS  07  a = cotñ Ges b = cosecñ. 

 K. 4ñ = ð n!j, a + b2 Gi gvb wbY©q Ki| 2 

 L. a + b = x n!j,  `LvI  h, secñ = 
x2 + 1

x2 ý 1
. 4 

 M. 3(a2 + b2) = 5 Ges 0 < ñ < 2ð, n!j, ñ Gi m¤¢ve¨ gvb 
wbY©q Ki| 4 

Xò X 

Yò 

Y 

C 

B A 

A 

(ii) (iii) 

(iv) 

D 

(i) 

A 

P 

B 

D 

R 

C 

S 

Q 
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7bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 4ñ = ð ü ñ = 
ð
4
 

 Avevi, a = cotñ Ges b = cosecñ 

 cÖ`Ë ivwk = a + b2 = cotñ + cosec2ñ 

  = cot 
ð
4

 + cosec2 
ð
4

 = 1 + ( )2 2 

  = 1 + 2 = 3 (Ans.) 

i  `Iqv Av!Q, a = cotñ Ges b = cosecñ 

 cÖ`Ë mgxKiY, a + b = x 

  ev, cotñ + cosecñ = x 

  ev, cosñ
sinñ + 

1

sinñ = x 

  ev, 1 + cosñ
sinñ  = x 

  ev, (1 + cosñ)2

sin2ñ  = x2 [eM© K!i] 

  ev, (1 + cosñ)2

1 ý cos2ñ  = x2 

  ev, (1 + cosñ)(1 + cosñ)

(1 + cosñ)(1 ý cosñ)
 = x2 

  ev, 1 + cosñ
1 ý cosñ = x2 

  ev, 1 + cosñ + 1 ý cosñ
1 + cosñ ý 1 + cosñ = 

x2 + 1

x2 ý 1
 [ hvRb-we!qvRb K!i] 

  ev, 2

2cosñ = 
x2 + 1

x2 ý 1
 

  ev, 1

cosñ = 
x2 + 1

x2 ý 1
 

  ü secñ = 
x2 + 1

x2 ý 1
 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, a = cotñ Ges b = cosecñ 
 cÖ`Ë mgxKiY, 3(a2 + b2) = 5 

 ev, 3cot2ñ + 3cosec2ñ = 5 

 ev, cot2ñ + cosec2ñ = 
5
3

 

 ev, cot2ñ + 1 + cot2ñ = 
5
3
 

 ev, 2cot2ñ = 
5
3
 ý 1 = 

2
3
 

 ev, cot2ñ = 
1
3
  ev, cotñ = ñ 

1

3
 

 GLb, cotñ = 
1

3
  _!K cvB, cotñ = cot 

ð
3

 = cot ( )ð + 
ð
3

 

 ü ñ = 
ð
3

, 
4ð
3

 [ 0 < ñ < 2ð] 

 Avevi, cotñ = 
ý 1

3
  _!K cvB, cotñ = cot( )ð ý 

ð
3

 = cot( )2ð ý 
ð
3

 

 ü ñ = 
2ð
3

, 
5ð
3

 [ 0 < ñ < 2ð] 

 ü wbw`©ó mxgv 0 < ñ < 2ð Gi g!a¨ ñ Gi m¤¢ve¨ gvbmg=n  

 ð
3

, 
2ð
3

, 
4ð
3

, 
5ð
3

 (Ans.) 

 cÖkS  08  (i)  `ywU wbi!c¶ Q°v GK!Î wb!¶c Kiv n!jv| 
(ii) 1  _!K 32 ch©a@ b¤^i  `qv KvW©My!jv  _!K GKwU KvW© "`efv!e 
wbe©vPb Kiv n!jv| 
 K.  `LvI  h, m¤¢vebvi gvb 0  _!K 1 Gi g!a¨ mxgve×| 2 
 L. Q°v wb!¶c NUbvi Probability tree A¼b Ki Ges bgybv 

 ¶Î n!Z `ywU Q°vq GKB djvdj cvIqvi m¤¢vebv 
wbY©q Ki| 4 

 M. Kv!W©i b¤^iwU 2 A_ev 3 Øviv wefvR¨ nIqvi m¤¢vebv wbY©q 
Ki| 4 

8bs cÖ!kSi 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) 

 ü 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 ó n(A) ó n(S) 

 ev, 0
n(S)

 ó 
n(A)
n(S)

 ó 
n(S)
n(S)

 [n(S) Øviv fvM K!i] 
 ev, 0 ó P(A) ó 1 [(i) bs mgxKiY  _!K] 
 ü 0 ó P(A) ó 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 wbæi�c : 

 

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)} 

 ü  gvU bgybv we:`y = 36wU 
 Dfq Q°vq GKB djvdj Avmvi AbyK:j bgybv we:`y = 6wU 

 ü wb!Y©q m¤¢vebv = 
6

36
 = 

1
6
 (Ans.) 

j awi, 1  _!K 32 b¤^i ch©a@ 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} 

 ü  gvU m¤¢ve¨ djvdj, n(A) = 21 

 ü Kv!W©i b¤^iwU 2 A_ev 3 Øviv wefvR¨ nIqvi m¤¢vebv, 

 P(A) = 
n(A)
n(S)

 = 
21
32

 (Ans.) 
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KzwgjÐv  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 
 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

 wb!Pi Z!_¨i Av!jv!K 1 I 2bs cÖ!kSi DËi `vI : 

 tanñ = 
2
3
; 0 < ñ < 

ð
2

. 

1. secñ Gi gvb KZ? 

 E ý 
13
3

 F ý 
5

3
 G 5

3
 H 13

3
 

2. 2sinñ ý 3cosñ
2sinñ + 3cosñ = KZ? 

 E 1
7
 F ý 

5
13
 G ý 

1
5
 H 0 

3. 1 ý 
1
3
 + 

1
9

 ý 
1

27
 + ............... n!j, avivwUiÑ 

 i. 11Zg c` = 
1

310 ii. cÖ_g 8wU c!`i mgwó = 
3
4
 ( )1 ý 

1
38  

 iii. AmxgZK mgwó = 
3
4

 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

4. x2 ý 3x ý 2 = 0 mgxKi!Yi GKwU g=j  KvbwU? 

 E 3 ý 17
2

 F ý 3 ý 17
2

G 1 H 2 

5. A(ý1, 2) I B(1, ý 2) n!j, AB  iLvi mgxKiY  KvbwU? 

 E 2x + y = 4 F 2xýy+4 = 0G 2x + y = 0 H 2x ý y = 0 
6. ôABC Gi  ¶!Î  KvbwU mwVK? 

 E 

AB + 


AC + 


BC = O F 


AB + 


BC + 


CA = O

 G 

AB + 


BC = 


CA H 


AB + 


AC = 


BC  

7. GKwU Q°v wb!¶!c  hŠwMK msL¨v Avmvi m¤¢vebv KZ? 

 E 1 F 1
2
 G 1

3
 H 1

6
 

8.  Kv!bv wÎfz!Ri  KvYMy!jvi AbycvZ 2 : 5 : 11 n!j ¶z ª̀Zg  Kv!Yi 
e>Ëxq gvb KZ? 

 E ð
18

 F ð
9
 G 5ð

18
 H 11ð

9
 

9. 1.2
.
5  K g=j`xq fMSvs!k cÖKvk Ki!j KZ n!e? 

 E 113
9

 F 113
89

 G 113
90

 H 113
999

 

10. 4x + 7 = 2x + 2 n!j, x Gi gvb KZ? 
 E ý 12 F ý 7 G 7 H 14 
11. P(x, y) = 7x5 + 5x4y4 + y6 eûc`xi gvÎv KZ? 
 E 5 F 6 G 7 H 8 
12. x þ R n!j x2 Gi gvb KZ? 

 E ý x F x G ñ 2x H |x| 
13. A I B  mU n!j A\B Gi  mU MVb c×wZ!Z cÖKvk  KvbwU? 

 E {x : x þ A Ges x þ B} F {x : x þ A A_ev x þ B} 

 G {x : x þ A Ges x ÿ B} H {x : x þ A A_ev x ÿ B}  

14.  
BN Gi Dci AB Gi j¤^ Awf!¶c 
 KvbwU?   

 E AC  F BC 

 G MN HCN 

  

15. A  K:`ªwewkó e>!Ëi e¨vmva© 2  m. wg. Ges B  K:`ªwewkó e>!Ëi 
e¨vmva© 3  m.wg.| Giv ci¯<i ewnt¯<k© Ki!j A we:`y n!Z B 
 K:`ªwewkó e>!Ëi Dci Aw¼Z ¯<k©!Ki "`N©¨ KZ? 

 E 2  m. wg. F 3  m.wg. G 4  m. wg. H 5  m. wg.  
16. f(x) = x2 n!jÑ 

 i.  Wvg f = R  

 ii.  iÄ f = {y þ R : y ó 0}  

 iii. f GK-GK dvskb 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

17. (ý 1, ý 1) I (ý 5, ý 5) we: ỳØ!qi ms!hvM mij!iLvi Xvj KZ? 

 E ý 
2
3
 F ý 1 G 2

3
 H 1 

 wb!Pi Z!_¨i Av!jv!K 18 I 19bs cÖ!kSi DËi `vI : 
 A = (1 ý 3x)5 GKwU wØc`x ivwk| 
18. x3 Gi mnM KZ? 

 E ý270 F ý10 G 10 H 270 
19. A Gi we¯@>wZ!Z  kl c` KZ? 

 E 243x3 F x5 G ý x3 H ý 243x5 

20. A = {1} Ges B = {3} n!j, P(A÷B) = KZ? 

 E {ö}  F {ö, {1}}  
 G {ö, {3}}  H {ö, {1}, {3}, {1, 3}}  

21. f(x) = 
2

2 ý x
 dvsk!bi  Wv!gb KZ? 

 E {x þ R : x < ý 2} F {x þ R : x ó ý 2}
 G {x þ R : x < 2} H {x þ R : x ó 2}  

22.  

 
 wP!Î P we:`yi bvg Kx? 
 E fi!K:`ª F j¤^we: ỳ 

 G Aa@t!K:`ª H cwi!K:`ª 

 wb!Pi Z!_¨i Av!jv!K 23 I 24bs cÖ!kSi DËi `vI : 
 2  m. wg. e¨vmwewkó GKwU avZe wb!iU KwVb  MvjK!K Mwj!q 1  m. wg. 

e¨vmva©wewkó GKwU wb!iU mge>Ëf:wgK wmwjÛvi "Zwi Kiv n!jv| 
23.  MvjKwUi AvqZb KZ? 
 E 32ð Nb  m.wg. F 4ð Nb  m.wg. 

 G 4ð
3

 Nb  m.wg. H 32ð
3

 Nb  m.wg.  

24. DrcbS wmwjÛviwUi D;PZv KZ? 

 E 4ð  m.wg. F 4  m.wg. G 4ð
3

  m.wg. H 4
3
  m.wg.  

25.  f(x) = 5x dvsk!bi  iÄ KZ? 

 E (0, ý õ) F (0, õ) G (ý õ, 0) H (õ, 0) 

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv|  

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    

Y 

B 

Y
ò 

N M 

A C 

O 
X Xò 

A 

C 

E 

D 

F 

B 

P 
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KzwgjÐv  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| (i) F(x) = 
x

2x + 3
 

 (ii) G(x) = 
1

(x ý 1) (x2 + 9)
. 

K. F(x) Gi  Wv!gb wbY©q Ki| 2 
L. 3Fý1(x) = x n!j, x Gi gvb wbY©q Ki| 4 
M. (x2 ý 4x ý 7) G(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (3x + 1)ý1 + (3x + 1)ý2 + (3x + 1)ý3 + ... .... GKwU Aba@ My!YvËi aviv| 
K. mgvavb Ki : y2 + 4y ý 3 = 0. 2 

L. x = 
2
3
 n!j, avivwUi cÖ_g 7 c!`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av!ivc Ki!j Amxg avivwUi 
(AmxgZK) mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

3| (i) 
x

y
 + 

y

x
 = 18. 

 (ii) 
logk (4z ý 1)

logkz
 = 2. 

K. ( )1 + 
a2

2

6

 Gi we¯@>wZ!Z a6 Gi mnM wbY©q Ki| 2 

L. (i)bs  _!K cÖgvY Ki  h, log(x ý y) = 2log2 + 
1
2
 logx + 

1
2
 logy. 4 

M.  `LvI  h, z = 2 ñ 3. 4 

L wefvMÑR¨vwgwZ I  f±i 

4| ôABC Gi BC, AC Ges AB evûi ga¨we:`y h_vµ!g D, E Ges F. 

K. GKwU mg!KvYx wÎfz!Ri ga¨gvi "`N©¨ 5cm, 6cm Ges 
7cm n!j, AwZfz!Ri "`N©¨ wbY©q Ki| 2 

L. wÎfzRwUi fi!K:`ª O n!j, cÖgvY Ki  h, 4 

 OA2 + OB2 + OC2 = 
1
3
 (AB2 + BC2 + AC2). 

M. hw` BC evûwU M Ges N we: ỳ!Z wZbwU mgvb As!k wef³ 
nq Zvn!j cÖgvY Ki  h, AB2 + AC2 = AM2 + AN2 + 4MN2. 4 

5| 3x + 4y = 12 mij!iLvwU X A¶!K A we: ỳ!Z Ges Y A¶!K B 
we: ỳ!Z  Q` K!i| C(ý 3, ý 4) Ges D(4, ý 5) `ywU we:`y| 
K. A I B we: ỳØ!qi ¯9vbvsK wbY©q Ki| 2 
L. M(x, y) we: ỳwU C I D we:`yØq n!Z mg`=ieZ©x n!j, 

 `LvI  h, y = 7x ý 8. 4 
M. ABCD PZzfz©!Ri  h Ask PZz_© PZzf©v!Mi Ae¯9vb K!i 

Zvi  ¶Îdj wbY©q Ki| 4 
6| (i)  4 cm e¨vmv!a©i GKwU wb!iU  MvjK!K Mwj!q 6 cm ewne¨vmva©wewkó 

I mgfv!e cyi: GKwU duvcv  MvjK cÖ¯8Z Kiv n!jv| 
 (ii)  ABCD UªvwcwRqv!gi KY©Ø!qi ga ẅe: ỳ P Ges Q  hLv!b AB || DC 

Ges AB > DC. 

K. wb!iU  MvjKwUi c>ôZ!ji  ¶Îdj wbY©q Ki| 2 
L. duvcv  MvjKwUi cyi:Z¡ wbY©q Ki| 4 
M. (ii)bs  _!K  f±i c×wZ!Z cÖgvY Ki  h,  

 PQ || AB || DC Ges PQ = 
1
2
 (AB ý DC). 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| A = sinñ Ges B = cosñ. 

K. cosecñ = 
5

2
 Ges ð

2
 < ñ  < ð n!j, secñ Gi gvb wbY©q Ki| 2 

L. A

B
 = 

3
4
 Ges sinñ FYvÍK n!j cÖgvY Ki  h, cosñ + sinñ

secñ + tanñ = 
14
5

 4 

M. 2AB = A Ges 0 ó ñ ó 2ð n!j ñ Gi m¤¢ve¨ gvb wbY©q Ki| 4 
8| (i) GKwU wbi!c¶ Q°v I GKwU gy`ªv GKevi wb!¶c Kiv n!jv| 
 (ii) 42wU wU!KU 1  _!K 42 ch©a@ µwgK b¤̂i  `Iqv Av!Q| wU!KUMy!jv 

fv!jvfv!e wgwk!q GKwU wU!KU "̀ efv!e  bIqv n!jv| 
K. kyay GKwU Q°v wb!¶!c 2 Gi MywYZK msL¨v Avmvi 

m¤¢vebv wbY©q Ki| 2 
L. (i)bs Gi Av!jv!K probability tree "Zwi K!i Q°vq  Rvo 

msL¨v Ges gỳ ªvq  Uj Avmvi m¤¢vebv wbY©q Ki| 4 
M. (ii)bs Gi Av!jv!K wU!KUwUi µwgK b¤^i 20 Gi MyYbxqK 

nIqvi m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  (i) F(x) = 

x

2x + 3
 

 (ii) G(x) = 
1

(x ý 1) (x2 + 9)
. 

K. F(x) Gi  Wv!gb wbY©q Ki| 2 
L. 3Fý1(x) = x n!j, x Gi gvb wbY©q Ki| 4 
M. (x2 ý 4x ý 7) G(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, F(x) = 
x

2x + 3
 

 F(x) dvskbwU msÁvwqZ n!e hw` I  Kej hw` x þ  Ges  

 2x + 3 ù 0 ev, x ù ý 
3
2
 nq| 

 ü  Wv!gb =  ý { }ý 
3
2

 (Ans.) 

i g!b Kwi, y = F(x) 

 ev, y = 
x

2x + 3
 

 ev, 2xy + 3y = x 

 ev, 2xy ý x = ý 3y 

 ev, x ý 2xy = 3y 

 ev, x(1 ý 2y) = 3y 

 ev, x = 
3y

1 ý 2y
 

 ev, Fý1(y) = 
3y

1 ý 2y
 [ y = F(x) n!j x = Fý1(y) n!e] 

 ü Fý1(x) = 
3x

1 ý 2x
 

 cÖkSg!Z, 3Fý1(x) = x 

  ev, 3 ô 
3x

1 ý 2x
 = x 

  ev, 9x

1 ý 2x
 = x 

  ev, x ý 2x2 = 9x 

  ev, 2x2 + 8x = 0 

  ev, 2x(x + 4) = 0 

 nq, 2x = 0 A_ev, x + 4 = 0 

 ü x = 0 ü x = ý 4 

 ü wb!Y©q x Gi gvb = 0, ý 4 (Ans.) 

j  `Iqv Av!Q, G(x) = 
1

(x ý 1)(x2 + 9)
 

 cÖ`Ë ivwk = (x2 ý 4x ý 7) G(x) 

  = 
x2 ý 4x ý 7

(x ý 1)(x2 + 9)
 

 awi, x2 ý 4x ý 7

(x ý 1)(x2 + 9)
 ú 

A

x ý 1
 + 

Bx + C
x2 + 9

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

 (i) bs Gi Dfqc¶!K (x ý 1)(x2 + 9) Øviv MyY K!i cvB, 
 x2 ý 4x ý 7 ú A(x2 + 9) + (Bx + C)(x ý 1) ... ... ... (ii) 

 ev, x2 ý 4x ý 7 ú Ax2 + 9A + Bx2 ý Bx + Cx ý C 

 ü x2 ý 4x ý 7 ú (A + B)x2 + (C ý B)x + (9A ý C) ... ... ... (iii) 

 (ii) bs Gi Dfq c!¶ x = 1 ewm!q cvB, 1 ý 4 ý 7 = A(1 + 9) + 0 

  ev, 10A = ý 10 

  ü A = ý 1 
 (iii) bs G x2 I x Gi mnMØq mgxK&Z K!i cvB, A + B = 1 
 ev, B = 1 ý A = 1 ý (ý 1) = 1 + 1  ü B = 2 

 Ges C ý B = ý 4 
 ev, C = B ý 4 = 2 ý 4  ü C = ý 2 

 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 x2 ý 4x ý 7

(x ý 1)(x2 + 9)
 = 

ý 1

x ý 1
 + 

2x ý 2
x2 + 9

; hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  (3x + 1)ý1 + (3x + 1)ý2 + (3x + 1)ý3 + ... .... GKwU Aba@ 
My!YvËi aviv| 

K. mgvavb Ki : y2 + 4y ý 3 = 0. 2 

L. x = 
2
3
 n!j, avivwUi cÖ_g 7 c!`i mgwó wbY©q Ki| 4 

M. x Gi Dci Kx kZ© Av!ivc Ki!j Amxg avivwUi 
(AmxgZK) mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

2bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, y2 + 4y ý 3 = 0 

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

 ü y = 
ý b ñ b2 ý 4ac

2a
  

  = 
ý 4 ñ (4)2 ý 4.1(ý 3)

2.1
 

  = 
ý 4 ñ 16 + 12

2
 

  = 
ý 4 ñ 28

2
 

  = 
ý 4 ñ 4 ô 7

2
 = 
ý 4 ñ 2 7

2
 

  = 
2(ý 2 ñ 7)

2
 = ý 2 ñ 7 

 ü wb!Y©q mgvavb, y = ý 2 ñ 7 (Ans.) 

i  `Iqv Av!Q, 
 Aba@ My!YvËi avivwU 
 (3x + 1)ý1 + (3x + 1)ý2 + (3x + 1)ý3 + ... ... 
 = 

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 ô 3 = 

1
3

 < 1 
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 Avgiv Rvwb, 

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

1 ý r
, [ r < 1] 

 ü avivwUi cÖ_g 7 c!`i mgwó, S7 = 
a(1 ý r7)

1 ý r
 

  = 

1
3{ }1 ý ( )1

3

7

1 ý 
1
3

 

  = 

1
3( )1 ý 

1
37

2
3

 

  = 
1
3
 ô 

3
2

 ( )37 ý 1
37  

  = 
37 ý 1

2 ô 37 (Ans.) 

j  `Iqv Av!Q, 
 cÖ`Ë aviv : (3x + 1)ý1 + (3x + 1)ý2 + (3x + 1)ý 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 ø 
1

3x + 1
 = 

1
3x + 1

 

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

 ü | |1
3x + 1

 < 1 A_©vr, ý 1 < 
1

3x + 1
 < 1 

 nq, 1
3x + 1

 > ý 1 

 ev, 3x + 1 < ý 1 

 ev, 3x < ý 1 ý 1 

 ev, 3x < ý 2 

 ü x < ý 
2
3
 

 Avevi, 1
3x + 1

 < 1 

 ev, 3x + 1 > 1 

 ev, 3x + 1 ý 1 > 1 ý 1 

 ev, 3x > 0 

 ü x > 0 

 ü wb!Y©q kZ© : x < ý 
2
3
 A_ev x > 0 (Ans.) 

 avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
 

  = 

1
3x + 1

1 ý 
1

3x + 1

 

  = 

1
3x + 1

3x + 1 ý 1
3x + 1

 

  = 

1
3x + 1

 
3x

3x + 1

 

  = 
1

3x + 1
 ô 

3x + 1
3x

 

  = 
1

3x
 (Ans.) 

 cÖkS  03  (i) x
y
 + 

y

x
 = 18. 

 (ii) 
logk (4z ý 1)

logkz
 = 2. 

K. ( )1 + 
a2

2

6

 Gi we¯@>wZ!Z a6 Gi mnM wbY©q Ki| 2 

L. (i)bs  _!K cÖgvY Ki  h, log(x ý y) = 2log2 + 
1
2
 logx + 

1
2
 logy. 4 

M.  `LvI  h, z = 2 ñ 3. 4 

3bs cÖ!kSi mgvavb
 

h cÖ`Ë ivwk!K we¯@>Z K!i cvB, 

 ( )1 + 
a2

2

6

 = 1 + ( )6
1  ô 1 ô 

a2

2
 + ( )6

2  ô 1 ô ( )a2

2

2

  

+ ( )6
3  ô 1 ô ( )a2

2

3

 + ... ... ... 

  = 1 + 6 ô 
a2

2
 + 15 ô 

a4

4
 + 20 ô 

a6

8
 + ... ... ... 

  = 1 + 3a2 + 
15
4

 a4 + 
5
2
 a6 + ... ... ... 

 ü ( )1 + 
a2

2

6

 Gi we¯@>wZ!Z a6 Gi mnM = 
5
2
 (Ans.) 

i  `Iqv Av!Q, x
y
 + 

y
x

 = 18 

 ev, x
2 + y2

xy
 = 18 

 ev, x2 + y2 = 18xy 

 ev, x2 + y2 ý 2xy = 16xy 

 ev, (x ý y)2 = 16xy 

 ev, log(x ý y)2 = log 16xy [Dfqc!¶ log wb!q] 
 ev, 2log(x ý y) = log16 + logx + logy 

 ev, 2log(x ý y) = log24 + logx + logy 

 ev, 2log(x ý y) = 4log2 + logx + logy 

 ev, log(x ý y) = 
4
2
 log2 + 

1
2

 logx + 
1
2
 logy 

 ü log(x ý y) = 2log2 + 
1
2
 logx + 

1
2
 logy (cÖgvwYZ) 

j  `Iqv Av!Q, logk(4z ý 1)
logkz

 = 2 

 ev, logk(4z ý 1) = 2logkz 

 ev, logk (4z ý 1) = logkz
2 

 ev, 4z ý 1 = z2 

 ev, z2 ý 4z + 1 = 0 

 ev, z = 
ý (ý 4) ñ (ý 4)2 ý 4 ô 1 ô 1

2 ô 1
 

 ev, z = 
4 ñ 16 ý 4

2
 = 

4 ñ 12
2

 = 
4 ñ 2 3

2
 = 

2(2 ñ 3)
2

 

 ü z = 2 ñ 3 ( `Lv!bv n!jv) 

 cÖkS  04   ôABC Gi BC, AC Ges AB evûi ga¨we: ỳ h_vµ!g D, E Ges F. 

K. GKwU mg!KvYx wÎfz!Ri ga¨gvi "`N©¨ 5cm, 6cm Ges 
7cm n!j, AwZfz!Ri "`N©¨ wbY©q Ki| 2 

L. wÎfzRwUi fi!K:`ª O n!j, cÖgvY Ki  h, 4 

 OA2 + OB2 + OC2 = 
1
3
 (AB2 + BC2 + AC2). 

M. hw` BC evûwU M Ges N we: ỳ!Z wZbwU mgvb As!k wef³ 
nq Zvn!j cÖgvY Ki  h, AB2 + AC2 = AM2 + AN2 + 4MN2. 4 
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4bs cÖ!kSi mgvavb
 

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

 Avgiv Rvwb, mg!KvYx wÎfz!Ri  ¶!Î, 
 3 ô (AwZfz!Ri eM©) = 2 ô (ga¨gvÎ!qi e!M©i mgwó) 
 ev, 3 ô x2 = 2 ô (52 + 62 + 72) 

 ev, x2 = 
2
3
 ô 110 

 ev, x2 = 
220
3

 

 ev, x = 
220
3

 

 ü x = 8.56 cm (cÖvq) (Ans.) 

i  

 
 ôABC-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:`ª O  Z 

wgwjZ n!q!Q| cÖgvY Ki!Z n!e  h, OA2 + OB2 + OC2 = 
1
3
 (AB2 

+ BC2 + AC2) 

 cÖgvY: ôABC Gi AD, BE I CF wZbwU ga¨gv| 
 ü 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: ỳ!Z 2 : 1 Abycv!Z wef³ nq| 

 ü 
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] 

 Abyi�!c, 4BE2 = 9BO2 Ges 4CF2 = 9CO2 
 ü (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) 

 ü OA2 + OB2 + OC2 = 
1
3
 (AB2 + BC2 + AC2) (cÖgvwYZ) 

j  

 
 we!kl wbe©Pb :  `Iqv Av!Q, ôABC 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 : ôABN Gi ga¨gv AM 

 ü G¨v!cv!jvwbqv!mi Dccv`¨ Abymv!i, 
 AB2 + AN2 = 2(AM2 + MN2) ... ... (i) 
 Avevi, ôAMC G ga¨gv AN 

 ü 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 ý AM2 ý AN2 

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

 cÖkS  05  3x + 4y = 12 mij!iLvwU X A¶!K A we:`y!Z Ges Y 
A¶!K B we:`y!Z  Q` K!i| C(ý 3, ý 4) Ges D(4, ý 5) `ywU we:`y| 

K. A I B we: ỳØ!qi ¯9vbvsK wbY©q Ki| 2 
L. M(x, y) we: ỳwU C I D we:`yØq n!Z mg`=ieZ©x n!j, 

 `LvI  h, y = 7x ý 8. 4 
M. ABCD PZzfz©!Ri  h Ask PZz_© PZzf©v!Mi Ae¯9vb K!i 

Zvi  ¶Îdj wbY©q Ki| 4 

5bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 3x + 4y = 12 mij  iLvwU x A¶!K A we: ỳ!Z Ges y 
A¶!K B we: ỳ!Z  Q` K!i| 

 ü  iLvwU x-A¶!K A we: ỳ!Z  Q` Kivq A we: ỳi y = 0 n!e| 

 ü 3x + 4.0 = 12 ev, x = 
12
3

 = 4 

 ü A we: ỳi ¯9vbv¼ (4, 0) (Ans.) 

 Avevi,  iLvwU y-A¶!K B we: ỳ!Z  Q` Kivq B we: ỳi x = 0 n!e| 

 ü 3.0 + 4y = 12 ev, y = 
12
4

 = 3 

 ü B we: ỳi ¯9vbv¼ (0, 3). (Ans.) 

i  `Iqv Av!Q, C I D we:`yi ¯9vbv¼ h_vµ!g (ý 3, ý 4) I (4, ý 5) 
 ü M(x, y) n!Z C we:`yi `=iZ¡ MC = (x + 3)2 + (y + 4)2 GKK 
 Ges M(x, y) n!Z D we:`yi `=iZ¡ MD = (x ý 4)2 + (y + 5)2 GKK 
 kZ©g!Z, MC = MD 

 ev, (x + 3)2 + (y + 4)2 = (x ý 4)2 + (y + 5)2 

 ev, x2 + 6x + 9 + y2 + 8y + 16 = x2 ý 8x + 16 + y2 + 10y + 25 

 ev, 14x ý 2y ý 16 = 0 

 ev, 7x ý y ý 8 = 0 

 ü y = 7x ý 8 ( `Lv!bv n!jv) 

j ÔKÕ n!Z cvB, 
 A we:`yi ¯9vbv¼ (4, 0), B we:`yi ¯9vbv¼ (0, 3) 

  `Iqv Av!Q, C we:`yi ¯9vbv¼ (ý 3, ý 4) 

 Ges D we:`yi ¯9vbv¼ (4, ý 5) 

 
 A, B, C I D we: ỳMy!jv MÖv!d ¯9vcb K!i cÖvß ABCD PZzfz©!Ri 

D(4, ý 5) we: ỳwU PZz_© PZzf©v!M Aew¯9Z| CD  iLvi mgxKiY, 
y + 4

ý 4 + 5
 = 

x + 3

ý 3 ý 4
 

 ev, y + 4
1

 = 
x + 3

ý 7
 

 ev, x + 3 = ý 7y ý 28 

 ev, x + 7y + 31 = 0 

Y 

Yò 

X Xò 

B (0,3) 

C (ý3,ý4) 

D (4,ý5) 

A (4,0) 

A 

F 

B 

E 

D 
C 

O 

A 

B 
M N 

C 
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 CD  iLv  h we: ỳ!Z y A¶!K  h we: ỳ!Z  Q` K!i H we: ỳi fzR x = 0 

 ü 0 + 7y + 31 = 0 

 ev, 7y = ý 31  ü y = ý 
31
7

 

 ü CD  iLv y A¶!K E( )0ü ý 
31
7

 we: ỳ!Z  Q` K!i| Zvn!j, 

ABCD PZzfz©!Ri OEDA AskwU PZz_© PZzf©v!M Aew¯9Z|  hLv!b 
O(0, 0) n!jv g=jwe:`y| 

 ü OEDA As!ki  ¶Îdj = 
1
2
 
ÿÿ
ÿ

ÿÿ
ÿ0    0    4    4   0

0   ý
31
7

   ý 5   0   0
eM©GKK 

  = 
1
2
 (0 + 0 + 0 + 0) ý ( )0 ý 

124
7

 ý 20 + 0  eM©GKK 

  = 
1
2

 0 + 
124
7

 + 20 + 0  eM©GKK 

  = 
1
2

 ô 
264
7

 eM©GKK 

  = 
132
7

 eM©GKK (Ans.) 

 cÖkS  06  (i)  4 cm e¨vmv!a©i GKwU wb!iU  MvjK!K Mwj!q 6 cm 
ewne¨vmva©wewkó I mgfv!e cyi: GKwU duvcv  MvjK cÖ¯8Z Kiv n!jv| 
(ii)  ABCD UªvwcwRqv!gi KY©Ø!qi ga¨we:`y P Ges Q  hLv!b AB || DC 
Ges AB > DC. 

K. wb!iU  MvjKwUi c>ôZ!ji  ¶Îdj wbY©q Ki| 2 
L. duvcv  MvjKwUi cyi:Z¡ wbY©q Ki| 4 
M. (ii)bs  _!K  f±i c×wZ!Z cÖgvY Ki  h,  

 PQ || AB || DC Ges PQ = 
1
2
 (AB ý DC). 4 

6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, wb!iU  Mvj!Ki e¨vmva©, r = 4 cm 

 ü  Mvj!Ki c>ôZ!ji  ¶Îdj = 4ðr2 

  = (4 ô 3.1416 ô 42) eM©  mwg 
  = 201.06 eM©  mwg (cÖvq) (Ans.) 

i wb!iU  Mvj!Ki AvqZb = 
4
3
 ðr3 

  = 
4
3
 ô 3.1416 ô 43 Nb  mwg 

  = 268.08 Nb  mwg (cÖvq) 
   h!nZz wb!iU  MvjK!K Mwj!q duvcv  MvjK "Zwi Kiv n!q!Q, 
 ü duvcv  Mvj!Ki  jvnvi AvqZb = 268.08 Nb  mwg (cÖvq) 
 awi, duvcv  Mvj!Ki Aa@te¨vmva© = r1  mwg 
  `Iqv Av!Q, duvcv  Mvj!Ki ewnte¨vmva© r2 = 6  mwg 

 kZ©g!Z, 4
3

 ô ð ô r2
3 ý 

4
3
 ô ðr1

3 = 268.08 

 ev, 4
3
 ð (r2

3 ý r1
3) = 268.08 

 ev, 63 ý r1
3 = 64  [ r2 = 6  mwg] 

 ev, 216 ý r1
3 = 64 

 ev, r1
3 = 216 ý 64 

 ev, r1
3 = 152 

 ü r1 = 5.337 

 ü duvcv  Mvj!Ki Aa@te¨vmva© = 5.337  mwg (cÖvq) 
 ü duvcv  MvjKwUi cyi:Z¡ 
  = ( Mvj!Ki ewnte¨vmva© ý  Mvj!Ki Aa@te¨vmva©) 
  = (6 ý 5.337)  mwg 
  = 0.663  mwg (cÖvq) (Ans.) 

j  

 
 ABCD UªvwcwRqv!gi AC Ges BD KY©Ø!qi ga¨we:`y h_vµ!g P I 

Q| P, Q  hvM Kwi| cÖgvY Ki!Z n!e  h, PQ || AB || DC Ges 

  PQ = 
1
2
 (AB ý DC) 

 cÖgvY : g!b Kwi,  Kv!bv  f±i g=jwe:`yi mv!c!¶ A, B, C, D Gi 
Ae¯9vb  f±i h_vµ!g a, b, c, d 

 

AB = b ý a  Ges 


DC = c ý d  

 ü P we: ỳi Ae¯9vb  f±i = 
1
2
 (a + c) [ P, AC Gi ga¨we: ỳ] 

 Ges Q we: ỳi Ae¯9vb  f±i = 
1
2
 (b + d) [ Q, BD Gi ga¨we: ỳ] 

 ü 

PQ = 

1
2
 (b + d) ý 

1
2
 (a + c) 

  = 
1
2
 (b + d ý a ý c) 

  = 
1
2
 {(b ý a) ý (c ý d)} 

  = 
1
2
 ( )


AB ý 


DC  

 DC || AB nIqvq ( )

AB ý 


DC   f±iwUI 


DC I 


AB  f±!ii 

mgva@ivj n!e| Zvn!j 

PQ  f±iwUI 


DC I 


AB  f±iØ!qi 

mgva@ivj n!e| 

 KviY, 

PQ = 

1
2
 ( )


AB ý 


DC  

 ev, | |

PQ  = 

1
2
 | |

AB ý 


DC  

 ü PQ = 
1
2
 (AB ý DC) 

 ü PQ || AB || DC Ges PQ = 
1
2
 (AB ý DC) (cÖgvwYZ) 

 cÖkS  07  A = sinñ Ges B = cosñ. 

K. cosecñ = 
5

2
 Ges ð

2
 < ñ  < ð n!j, secñ Gi gvb wbY©q Ki| 2 

L. A

B
 = 

3
4
 Ges sinñ FYvÍK n!j cÖgvY Ki  h, cosñ + sinñ

secñ + tanñ = 
14
5

 4 

M. 2AB = A Ges 0 ó ñ ó 2ð n!j ñ Gi m¤¢ve¨ gvb wbY©q Ki| 4 

7bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, cosecñ = 
5

2
 

  ev, cosec2ñ = 
5
4
 

  ev, 1

sin2ñ = 
5
4
 

  ev, sin2ñ = 
4
5
 

  ev, 1 ý cos2ñ = 
4
5
 

  ev, cos2ñ = 1 ý 
4
5
 

  ev, 1

sec2ñ = 
5 ý 4

5
 ev, 1

sec2ñ = 
1
5
 

  ev, sec2ñ = 5 ev, secñ = ñ 5 

  h!nZz, ð
2

 < ñ < ð e!j ñ wØZxq PZzf©v!M Aew¯9Z| wØZxq PZzf©v!M 
secñ Gi gvb FYvÍK|  

 ü secñ = ý 5. (Ans.) 

D C 

A B 

P Q 
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i  `Iqv Av!Q, A = sinñ I B = cosñ 

 Ges A
B

 = 
3
4
  

 ev, sinñ
cosñ = 

3
4

 

 ü tanñ = 
3
4

 

 ü sinñ = ý 
3
5
 [ sinñ FYvÍK] 

 ü cosñ = ý 
4
5
 [ tanñ abvÍK Ges sinñ FYvÍK ZvB ñ Z&Zxq 

PZzf©v!M Aew¯9Z Ges Z&Zxq PZzf©v!M cosñ FYvÍK] 

 ü secñ = 
1

cosñ = ý 
5
4
 

 ü evgc¶ = 
cosñ + sinñ
secñ + tanñ 

  = 

ý 4
5

 + ( )ý 
3
5

ý 5
4

 + 
3
4

 

  = 

ý 4 ý 3
5

ý 5 + 3
4

 = 

ý 7
5

ý 2
4

 = ( )ý 
7
5

 ô ( )ý 4
2

 

  = 
14
5

 = Wvbc¶ 

 ü 
cosñ + sinñ
secñ + tanñ = 

14
5

 (cÖgvwYZ) 

j  `Iqv Av!Q, 2AB = A 
 ev, 2sinñ cosñ = sinñ 

 ev, 2sinñ cosñ ý sinñ = 0  

 ev, sinñ(2cosñ ý 1) = 0 

 nq, sinñ = 0 

 ev, sinñ = sin0 = sinð = sin 2ð [ 0 ó ñ ó 2ð] 

 ü ñ = 0, ð, 2ð 

 A_ev, 2cosñ ý 1 = 0 

 ev, cosñ = 
1
2

 = cos 
ð
3

 = cos ( )2ð ý 
ð
3

 [ 0 ó ñ < 2ð] 

 ü ñ = 
ð
3

, 
5ð
3

 

 ü wba©vwiZ mxgvi g!a¨ ñ Gi gvb = 0, 
ð
3

, ð, 
5ð
3

, 2ð (Ans.) 

 cÖkS  08   (i) GKwU wbi!c¶ Q°v I GKwU gy`ªv GKevi wb!¶c Kiv n!jv| 
(ii) 42wU wU!KU 1  _!K 42 ch©a@ µwgK b¤^i  `Iqv Av!Q| wU!KUMy!jv 
fv!jvfv!e wgwk!q GKwU wU!KU "`efv!e  bIqv n!jv| 

K. kyay GKwU Q°v wb!¶!c 2 Gi MywYZK msL¨v Avmvi 
m¤¢vebv wbY©q Ki| 2 

L. (i)bs Gi Av!jv!K probability tree "Zwi K!i Q°vq  Rvo 
msL¨v Ges gỳ ªvq  Uj Avmvi m¤¢vebv wbY©q Ki| 4 

M. (ii)bs Gi Av!jv!K wU!KUwUi µwgK b¤^i 20 Gi MyYbxqK 
nIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb
 

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

 ü 2 Gi MywYZK Avmvi AbyK:j bgybv!¶Î = {2, 4, 6} 

 A_©vr, 3wU| 

 ü 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 : 

 
ü bgybv  ¶Î, S = {1H, 1T, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T} 

 ü  gvU bgybvwe:`y = 12wU 
 Q°vq  Rvo msL¨v I gỳ ªvq  Uj cvIqvi AbyK:j djvdj 2T, 4T, 6T 

A_©vr, 3wU| 

 ü Q°vq  Rvo msL¨v I gy ª̀vq  Uj cvIqvi m¤¢vebv = 
3
12

 = 
1
4
 (Ans.) 

j 1  _!K 42 ch©a@  gvU wU!KU msL¨v 42wU| 

 ü  gvU bgybvwe:`y = 42 

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

 ü AbyK:j bgybvwe:`y = 6 

 ü "`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 

ñ 

4 

3 

42 + 32 

= 25 = 5 
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h!kvi  evW ©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. a > b Ges c < 0 n!j, wb!Pi  KvbwU mwVK? 
 E ac > bc F ac ó bc G ac ó bc H ac < bc 

2. ( )x ý 
1

2x

6

 Gi we¯@>wZ!Z ga¨c`  KvbwU? 

 E ý 
1
8

  F ý 
5
2

  G 
1
8

  H 
5
2
 

 wb!Pi Z!_¨i Av!jv!K 3 I 4 bs cÖ!kSi DËi `vI :  
 2x + y = 11 GKwU mij!iLvi mgxKiY| 

3. i.  mij!iLvwUi Xvj 1
2
 

ii.  x-A!¶i abvÍK w`!Ki mwnZ mij!iLvwU ¯9:j!KvY DrcbS K!i 
iii. mij!iLvwUi y-A!¶i  Q`vsk 11 GKK 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

4. mij!iLvwUi Dci P(a, 3) we:`ywU Aew¯9Z n!j, g=jwe:`y n!Z P 
we: ỳi `=iZ¡ KZ GKK? 

 E 11 F 5 G 4 H 3 

5. ö(x) = 
x ý 3
2x ý 3

 Gi wecixZ dvskb wb!Pi  KvbwU? 

 E 
3x ý 1

2x ý 1
  F 3x ý 1

x ý 2
  G 

3(x ý 1)

x ý 2
  H 

3(x ý 1)

2x ý 1
   

6. A, B, C Gi Ae¯9vb  f±i h_vµ!g a, b, c Ges AB  iLvsk!K C 
we: ỳwU 2 : 3 fv!M Aa@twef³ Ki!j c = KZ? 

 E 3b + 2a
5

  F 2b + 3a
5

  G 3b ý 2a H 2b ý 3a  

7. GKwU  Mvj!Ki e¨vm 4r GKK n!j, Gi AvqZb KZ Nb GKK? 

 E 
2
3

 ðr3 F 8
3

 ðr3 G 4ðr3 H 
32
3

 ðr3 

8. ax2 + 9 = 6x mgxKi!Yi wbðvqK '0' n!j, a = KZ?  

 E 36 F 9 G 2 H 1 
 wb!Pi DÏxc!Ki Av!jv!K 9 I 10bs cÖ!kSi DËi `vI : 
 cot ñ + cosec ñ = p 

9. cot ñ ý cosec ñ = KZ? 

 E ý 
1
p

  F ý p G 
1
p

  H 
1
p2  

10. sec ñ Gi gvb wb!Pi  KvbwU? 

 E 
2p

p2 + 1
  F 2p

p2 ý 1
  G 

p2 + 1

p2 ý 1
  H 

p2 ý 1
p2 + 1

   

11. ABC wÎfz!Ri ga¨gvMy!jvi e!M©i mgwó KZ eM©  m.wg.? 

 
 E 507 F 253.5 G 216 H 112.67 

12. xa = y, yb = z Ges zc = x n!j 'abc' Gi gvb KZ? 
 E ý1 F 0 G 1 H 10  

 wb!Pi DÏxc!Ki Av!jv!K 13 I 14bs cÖ!kSi DËi `vI :
 GKwU Szwo!Z 12wU bxj, 4wU mv`v I 8wU Kv!jv ej Av!Q| 

"`efv!e GKwU ej  bqv n!jv| 
13. ejwU jvj nIqvi m¤¢vebv KZ? 

 E 5
6

  F 1
2
 G 

1
6

  H 
1
3
 

14. ejwU bxj bv nIqvi m¤¢vebv KZ? 

 E 0 F 1
24

  G 
2
3

  H 
1

24
 

15. S = {(x, y) : x2 + y2 = 25} n!jý 

i. S Gi  jLwPÎwU GKwU e>Ë 
ii. ý5 ó y ó 0, k!Z©, S GKwU dvskb 
iii. 0 ó y ó 5 k!Z© S GKwU dvskb 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

16. (0, 3) Ges (a, 2) we: ỳMvgx mij!iLvi Xvj 1
4

 n!j, a Gi gvb KZ? 
 E ý8 F ý4 G 4 H 8 

17. x + 3
x2 ý 6x + 5

 = 
A

x ý 5
 ý 

1
x ý 1

 n!j, A = KZ? 
 E ý2 F ý1 G 1 H 2 

18. tan ñ = 
5

12
 Ges ð < ñ < 2ð n!j cos ñ = KZ? 

 E 
12
13

  F 5
13

  G ý 
12
13

  H ý 
5
13

   

19. ö(y) = 3x2y4 ý 5xy5 + 2x4y2 ý 4 eûc`xiý 
 i. gvÎv '6' ii. gyL¨ mnM 'ý5x' iii. aª:e c` 'ý4' 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

20. GKwU wÎfz!Ri cwie>!Ëi e¨vm 8  m.wg. n!j, Bnvi bewe:`y e>!Ëi 
e¨vmva© KZ  mwg? 

 E 2 F 4 G 8 H 16 
21. hw` n(A) = 4 Ges n(B) = 7  hLv!b, A I B wb!ñ`  mU n!j,  

n(A ø B) = KZ? 
 E 3 F 4 G 11 H 28 
22. sin 9A = cos 9A n!jý 

 i. cosec 6A = 2  ii. sec 9A = 2  
iii. cot 12 A = 3  

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

23. e>!Ëi ewnt¯9  Kv!bv we: ỳ n!Z e>!Ëi m!e©v;P KZwU ¯<k©K AuvKv hvq? 
 E 1 F 2 G 4 H AmsL¨ 
 wb!Pi DÏxc!Ki Av!jv!K 24 I 25bs cÖ!kSi DËi `vI : 
 1

2x + 1
 + 

1
(2x + 1)2 + 

1
(2x + 1)3 +.............. GKwU Amxg My!YvËi aviv| 

24. 'x' Gi Dci Kx kZ© Av!ivc Ki!j avivwUi AmgxZK mgwó _vK!e? 
 E x < 0 A_ev x > ý1 F x > 0 A_ev x < ý1 

 G x ó 0 A_ev x ó ý 1 H x ó 0 A_ev x ó ý1  
25. x = 1 n!j avivwUi AmxgZK mgwó KZ? 

 E 
1
3

  F 1
2

  G 
3
2

  H 2  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    

C 

A B 

5cm 13cm 
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h!kvi  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| f(x) = 
4x ý 9

x ý 2
 Ges A = 

2x3

(x ý 1) (x ý 2) (x ý 3)
. 

K. f(P) = k n!j, P Gi gvb k Gi gva¨!g cÖKvk Ki| 2 
L. fý1 (ý 3) wbY©q Ki| 4 
M. A  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i) F(x) = 
logk (5x + 3)

logkx
 

 (ii) (2x + 1)ý1 + (2x + 1)ý2 + (2x + 1)ý3 + ... ... .... 

K. x2 = y3 n!j, cÖgvY Ki  h, ( )xy
3
2 + ( )yx

2
3 = x 

1
2 + x 

ý 1
3 . 2 

L. F(x) = 2 n!j, x Gi gvb wbY©q Ki| 4 
M. x Gi Dci Kx kZ© Av!ivc Ki!j (ii)bs G ewY©Z avivwUi 

AmxgZK mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 
3| A = (1 + 2x)7, B = (1 ý 2x)8. 

K. 2x ý 4 = 4ax ý 6 (a > 0, a ù 2) Gi mgvavb Ki| 2 
L. A Gi we¯@>wZ!Z Pvic` ch©a@ we¯@>Z K!i (0.99)8 Gi 

gvb Pvi `kwgK ¯9vb ch©a@ wbY©q Ki| 4 
M. AB Gi we¯@>wZ!Z x7 Gi mnM wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4| ABC wÎfz!Ri f:wg a, wkit!KvY x Ges Aci ỳB evûi Aa@i 2  m.wg.|  
K. GKwU mgevû wÎfz!Ri cwimxgv 12  m.wg. n!j Gi 

ga¨gvÎ!qi mgwó wbY©q Ki| 2 
L. A¼!bi weeiYmn wÎfzRwU A¼b K!i| 4 
M. ôABC Gi ga¨gvÎq O we:`y!Z wgwjZ n!j, cÖgvY Ki  h, 

AB2 + BC2 + AC2 = 3 (OA2 + OB2 + OC2). 4 
5| ABCD PZzfz©!R kxl©we:`y PviwU h_vµ!g A(0, ý 1), B(ý 2, 3), 

C(6, 7) Ges D(8, 3). 

K.  `LvI  h, AB || CD. 2 
L.  `LvI  h, A, B, C I D we: ỳ PviwU GKwU Avq!Zi 

kxl©we:`y| 4 
M. cÖgvY Ki  h, 3x ý 2y = 2, AC Ges AB  iLv wZbwU 

mgwe:`y| 4 

6| (i)  
44

ð   m.wg. e¨vmwewkó GKwU  MvjK NbK AvK&wZi ev!· 

wVKfv!e Gu!U hvq| 
 (ii)  ABCD mvgva@wi!Ki AC I BD KY© 

K. 5  m. wg. e¨vmva© I 12  m.wg. D;PZvwewkó wmwjÛv!ii 
eµZ!ji  ¶Îdj wbY©q Ki| 2 

L. ev·wUi AbwaK&Z As!ki AvqZb wbY©q Ki| 4 
M.  f±!ii mvnv!h¨ cÖgvY Ki  h, AC Ges BD KY©Øq 

ci¯<i!K mgwØLwÊZ K!i| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| A = x cosñ, B = ysinñ 

K. mKvj 8 : 30 Uvq Nwoi NÈvi KuvUv I wgwb!Ui KuvUvi 
Aa@M©Z  KvY!K wWwMÖ!Z wbY©q Ki| 2 

L. A + B = Z n!j, cÖgvY Ki  h,  
 x sinñ ý y sinñ = ñ x2 + y2 ý z2. 4 

M. x2 = 3, y2 = 7 Ges A2 + B2 = 4 n!j, ñ Gi gvb wbY©q Ki| 
(hLb 0 < ñ < 2ð). 4 

8|  

 
 `yBwU wbi!c¶ Q°v GKmv!_ wb!¶c Kiv n!jv| 

K. "`efv!e GKwU gv!e©j  bqv n!j gv!e©jwU bxj nIqvi 
m¤¢vebv wbY©q Ki| 2 

L. `yBwU Q°vq cÖvß msL¨vØ!qi mgwó 10 A!c¶v eo nIqvi 
m¤¢vebv wbY©q Ki| 4 

M. hw` cÖwZ¯9vcb bv K!i GKwU K!i ci ci cuvPwU gv!e ©j 
Zz!j  bqv nq Z!e meMy!jv gv!e©j meyR nIqvi m¤¢vebv 
wbY©q Ki| 4 

10 
jvj 

15 
bxj 

12 
meyR 

Szwo 
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DËigvjv 
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 
 cÖkS  01  f(x) = 

4x ý 9

x ý 2
 Ges A = 

2x3

(x ý 1) (x ý 2) (x ý 3)
. 

K. f(P) = k n!j, P Gi gvb k Gi gva¨!g cÖKvk Ki| 2 
L. fý1 (ý 3) wbY©q Ki| 4 
M. A  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, f(x) = 
4x ý 9

x ý 2
  ü f(P) = 

4P ý 9

P ý 2
 

 cÖkSg!Z, f(P) = k 

 ev, 4P ý 9

P ý 2
 = k   ev, 4P ý 9 = Pk ý 2k 

 ev, 4P ý Pk = 9 ý 2k  ev, P(4 ý k) = 9 ý 2k 

 ü P = 
9 ý 2k

4 ý k
 (Ans.) 

i  `Iqv Av!Q, f(x) = 
4x ý 9

x ý 2
 

 awi, y = f(x) 

 ev, y = 
4x ý 9

x ý 2
 

 ev, xy ý 2y = 4x ý 9 ev, xy ý 4x = 2y ý 9 

 ev, x(y ý 4) = 2y ý 9 ev, x = 
2y ý 9

y ý 4
 

 ü fý1(y) = 
2y ý 9

y ý 4
 [ y = f(x) ü x = fý 1(y)] 

 ü fý1(ý 3) = 
2 ô (ý 3) ý 9

ý 3 ý 4
 = 
ý 6 ý 9

ý 7
 = 

15
7

 (Ans.) 

j  `Iqv Av!Q, A = 
2x3

(x ý 1)(x ý 2)(x ý 3)
 

  = 
2(x ý 1)(x ý 2)(x ý 3) + 2x3 ý 2(x ý 1)(x ý 2)(x ý 3)

(x ý 1)(x ý 2)(x ý 3)
 

  = 2 + 
2x3 ý 2(x2 ý 3x + 2)(x ý 3)

(x ý 1)(x ý 2)(x ý 3)
 

  = 2 + 
2x3 ý (2x2 ý 6x + 4)(x ý 3)

(x ý 1)(x ý 2)(x ý 3)
 

  = 2 + 
2x3 ý (2x3 ý 6x2 + 4x ý 6x2 + 18x ý 12)

(x ý 1)(x ý 2)(x ý 3)
 

  = 2 + 
2x3 ý 2x3 + 6x2 ý 4x + 6x2 ý 18x + 12

(x ý 1)(x ý 2)(x ý 3)
 

  = 2 + 
12x2 ý 22x + 12

(x ý 1)(x ý 2)(x ý 3)
 

 awi, 12x2 ý 22x + 12

(x ý 1)(x ý 2)(x ý 3)
 ú 

D

x ý 1
 + 

B

x ý 2
 + 

C

x ý 3
 ... ... ... (i) 

 (i) bs mgxKi!Yi Dfqc¶!K (x ý 1)(x ý 2)(x ý 3) Øviv MyY K!i 
cvB, 12x2 ý 22x + 12 ú D(x ý 2)(x ý 3) + B(x ý 1)(x ý 3) + C 

(x ý 1)(x ý 2) 
 ev, 12x2 ý 22x + 12 ú D(x2 ý 5x + 6) + B(x2 ý 4x + 3) + C(x2 ý 3x + 2) 

 ev, 12x2 ý 22x + 12 ú (D + B + C)x2 + (ý 5D ý 4B ý 3C)x + 6D 
 + 3B + 2C ... ... ... (ii) 

 (ii) bs mgxKi!Yi Dfqc!¶ h_vµ!g x2, x I aª:eK c!`i mnM 
mgxK&Z K!i cvB, D + B + C = 12 ... ... ... (iii) 

  ý 5D ý 4B ý 3C = ý 22 ... ... ... (iv) 
  6D + 3B + 2C = 12 ... ... ... (v) 

 (iv) n!Z cvB, ý 5D ý 5B ý 5C + B + 2C = ý 22 

  ev, ý 5(D + B + C) + B + 2C = ý 22 

  ev, ý 60 + B + 2C = ý 22 [(iii) n!Z] 
  ü B + 2C = 38 ... ... ... (vi) 
 (v) n!Z cvB, 6D + 6B + 6C ý 3B ý 4C = 12 

  ev, 6(D + B + C) ý 3B ý 4C = 12 

  ev, 72 ý 3B ý 4C = 12 [ (iii) n!Z] 
  ü 3B + 4C = 60 ... ... ... (vii) 
 (vii) ý 2 ô (vi) n!Z, 3B + 4C ý 2B ý 4C = ý 16 ü B = ý 16 

 (vi) n!Z, ý 16 + 2C = 38   

 ev, 2C = 54 ü C = 27 

 (iii) n!Z, D ý 16 + 27 = 12 ü D = 1 

 D, B I C Gi gvb (i) bs mgxKi!Yi ewm!q cvB, 

 A = 2 + 
D

x ý 1
 + 

B

x ý 2
 + 

C

x ý 3
 

 ü 
2x3

(x ý 1)(x ý 2)(x ý 3)
 = 2 + 

1

x ý 1
 ý 

16

x ý 2
 + 

27

x ý 3
 

 hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  (i) F(x) = 
logk (5x + 3)

logkx
 

 (ii) (2x + 1)ý1 + (2x + 1)ý2 + (2x + 1)ý3 + ... ... .... 

K. x2 = y3 n!j, cÖgvY Ki  h, ( )xy
3
2 + ( )yx

2
3 = x 

1
2 + x 

ý 1
3 . 2 

L. F(x) = 2 n!j, x Gi gvb wbY©q Ki| 4 
M. x Gi Dci Kx kZ© Av!ivc Ki!j (ii)bs G ewY©Z avivwUi 

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

2bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, x2 = y3 ü x = y

3
2 

 Avevi, x2 = y3 ev, y3 = x2 ü y = x

2
3 

 GLb, evgc¶ = ( )xy
3
2 + ( )yx

2
3 = 

x

3
2

y

3
2

 + 
y

2
3

x

2
3

 = 
x

3
2

x
 + 

y

2
3

y
 [ ] x = y

3
2ü y = x

2
3  

  = x

3
2
 ý 1

+ y

2
3
 ý 1

 = x

1
2 + y

ý 
1
3 = Wvbc¶ 

 ü ( )x
y

3
2 + ( )y

x

2
3 = x

1
2 + y

ý 
1
3 (cÖgvwYZ) 

i  `Iqv Av!Q, F(x) = 
logk(5x + 3)

logkx
; F(x) = 2 n!j, logk(5x + 3)

logkx
 = 2 

 ev, logk(5x + 3) = 2logkx   

 ev, logk(5x + 3) = logkx
2 

 ev, x2 = 5x + 3 [Dfqc!¶ antilog wb!q] 
 ev, x2 ý 5x ý 3 = 0 

 ü x = 
ý (ý 5) ñ (ý 5)2 ý 4.1(ý 3)

2.1
  = 

5 ñ 25 + 12
2

 = 
5 ñ 37

2
 

 GLv!b, 5 ý 37
2

 < 0, hv MÖnY!hvM¨ bq| 

 ü wb!Y©q gvb x = 
5 + 37

2
 (Ans.) 
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j cÖ`Ë avivi 1g c`, a = 
1

2x + 1
 

 mvaviY AbycvZ, r = 
1

(2x + 1)2 ø 
1

(2x + 1)
 = 

1
2x + 1

 

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

 ev, | |1
2x + 1

 < 1 A_©vr, ý 1 < 
1

2x + 1
 < 1 nq| 

 ü ý 1 < 
1

2x + 1
 A_ev, 1

2x + 1
 < 1 

 ev, ý 1 > 2x + 1 ev, 2x + 1 > 1 

 ev, ý 1 ý 1 > 2x + 1 ý 1 ev, 2x + 1 ý 1 > 1 ý 1 

 ev, ý 2 > 2x ev, 2x > 0 

 ü x < ý 1 ü x > 0 

 ü wb!Y©q kZ© : x < ý 1 A_ev x > 0 (Ans.) 

 Avevi, avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
  

  = 

1
2x + 1

1 ý 
1

2x + 1

 = 

1
2x + 1

2x + 1 ý 1
2x + 1

  

  = 
1

2x + 1
 ô 

2x + 1
2x

 

  = 
1
2x

 (Ans.) 

 cÖkS  03  A = (1 + 2x)7, B = (1 ý 2x)8. 
K. 2x ý 4 = 4ax ý 6 (a > 0, a ù 2) Gi mgvavb Ki| 2 
L. A Gi we¯@>wZ!Z Pvic` ch©a@ we¯@>Z K!i (0.99)8 Gi 

gvb Pvi `kwgK ¯9vb ch©a@ wbY©q Ki| 4 
M. AB Gi we¯@>wZ!Z x7 Gi mnM wbY©q Ki| 4 

3bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 2x ý 4 = 4ax ý 6 

 ev, 2x ý 4 = 22.ax ý 6 

 ev, ax ý 6 = 
2x ý 4

22     

 ev, ax ý 6 = 2x ý 4 ý 2 = 2x ý 6 

 ev, 2
x ý 6

ax ý 6 = 1 = ( )2
a

0

  

 ü x ý 6 = 0 

 ü wb!Y©q mgvavb, x = 6 (Ans.) 

i  `Iqv Av!Q, A = (1 + 2x)7 

  = 1 + ( )7
1 (2x)1 + ( )7

2 (2x)2 + ( )7
3 (2x)3 + ... ... 

  = 1 + 14x + 84x2 + 280x3 + ... ... 

 GLb (1 + 2x)7  K (0.99)7 Gi Zzjbv K!i cvB, 
 1 + 2x = 0.99 ev, 2x = ý 0.01 ü x = ý 0.005 

 GLb, x = ý 0.005 we¯@>wZ!Z ewm!q cvB, 
 (0.99)7 = 1 + 14(ý 0.005) + 84(ý 0.005)2 + 280(ý 0.005)3 + ... ... 

  = 0.9321 (cÖvq) (Pvi `kwgK ¯9vb ch©a@) (Ans.) 

 we!kl `ªóe¨ : GLv!b, A = (1 + 2x)7 Gi NvZ 7 Ges (0.99)8 Gi 
NvZ 8. wKa8 Dfq ivwki NvZ mgvb bq| ZvB (0.99)8 Gi cwie!Z© 
(0.99)7 e¨envi K!i mgvavb  `Iqv n!jv| 

j  `Iqv Av!Q, A = (1 + 2x)7 Ges B = (1 ý 2x)8 

 ü cÖ`Ë ivwk = AB = (1 + 2x)7(1 ý 2x)8 

  = (1 + 2x)7(1 ý 2x)7(1 ý 2x) = (1 ý 4x2)7(1 ý 2x) 
  = (1 ý 2x){1 + 7C1(ý 4x2)1 + 7C2(ý 4x2)2 

+ 7C3(ý 4x2)3 + 7C4(ý 4x2)4 + ... ...} 

 ü cÖ`Ë we¯@>wZ  _!K cvB, x7 Gi mnM = ý 2 ô 7C3 ô (ý 4)3 

  = 4480 (Ans.) 

 cÖkS  04  ABC wÎfz!Ri f:wg a, wkit!KvY x Ges Aci `yB evûi 
Aa@i 2  m.wg.|  

K. GKwU mgevû wÎfz!Ri cwimxgv 12  m.wg. n!j Gi 
ga¨gvÎ!qi mgwó wbY©q Ki| 2 

L. A¼!bi weeiYmn wÎfzRwU A¼b K!i| 4 
M. ôABC Gi ga¨gvÎq O we:`y!Z wgwjZ n!j, cÖgvY Ki  h, 

AB2 + BC2 + AC2 = 3 (OA2 + OB2 + OC2). 4 

4bs cÖ!kSi mgvavb
 

h awi, mgevû wÎfz!Ri cÖwZwU evûi "`N©¨ a  mwg 
 kZ©g!Z, 3a = 12 ü a = 4 

 mgevû wÎfz!Ri evûi "`N©¨ a n!j, cÖwZwU ga¨gvi "`N©¨ 3
2

 a 

 ü ga¨gvÎ!qi mgwó = 
3 3

2
 a = ( )3 3

2
 ô 4   mwg 

  = 6 3  mwg (Ans.) 

i g!b Kwi, GKwU wÎfz!Ri f:wg 
a, wkit!KvY Āx Ges Aci `yB 
evûi Aa@i d = 2  mwg  `Iqv 
Av!Q| wÎfzRwU AvuK!Z n!e| 

 A¼!bi weeiY : 
 (1)  h!Kv!bv iwk¥ BD  _!K 

BP = d = 2  mwg  K!U 
wbB| 

 (2) P we: ỳ!Z Āx Gi m¤<=iK 
 Kv!Yi A!a©!Ki mgvb 
ĀDPM A¼b Kwi| 

 (3) B  K  K: ª̀ K!i a Gi mgvb e¨vmva© wb!q Aw¼Z e>ËPvc PM 
mij!iLv!K C we:`y!Z  Q` K!i| B, C  hvM Kwi| 

 (4) C we: ỳ!Z ĀDPC = ĀPCA AvuwK  hb CA  iLvsk BD  K A 
we: ỳ!Z  Q` K!i| Zvn!j ôABC-B DwÏó wÎfzR| 

j we!kl wbe©Pb : ôABC Gi 
ga¨gvÎq h_vµ!g AD, BE I CF 
ci¯<i O we: ỳ!Z wgwjZ n!q!Q| 
cÖgvY Ki!Z n!e  h, AB2 + BC2 
+ AC2 = 3(OA2 + OB2 + OC2) 

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

ü  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: ỳ!Z 2 : 1 Abycv!Z wef³ nq| 

 ü 
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] 

 Abyi�!c, 4BE2 = 9BO2 Ges 4CF2 = 9CO2 
 ü (iv) bs mgxKiY  _!K cvB, 
 3(AB2 + BC2 + CA2) = 9AO2 + 9BO2 + 9CO2 

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

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

A 

F 

B 

E 

D 
C 

O 

a 

d 
2  mwg 

B 

P 
d 

a 
C 

M 

A 
D 

x 
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 cÖkS  05  ABCD PZzfz©!R kxl©we: ỳ PviwU h_vµ!g A(0, ý 1), B(ý 2, 3), 

C(6, 7) Ges D(8, 3). 

K.  `LvI  h, AB || CD. 2 
L.  `LvI  h, A, B, C I D we: ỳ PviwU GKwU Avq!Zi 

kxl©we:`y| 4 
M. cÖgvY Ki  h, 3x ý 2y = 2, AC Ges AB  iLv wZbwU 

mgwe:`y| 4 

5bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, A(0, ý 1), B(ý 2, 3), C(6, 7) I D(8, 3) 

 AB  iLvi Xvj, m1 = 
3 + 1

ý 2 ý 0
 = 

4

ý 2
 = ý 2 

 CD  iLvi Xvj, m2 = 
3 ý 7

8 ý 6
 = 
ý 4
2

 = ý 2 

 GLv!b, m1 = m2; A_©vr mij!iLvØ!qi Xvj mgvb| 
 ü AB | | CD ( `Lv!bv n!jv) 

i  `Iqv Av!Q, 
 ABCD PZzfz©!Ri PviwU kxl© h_vµ!g A(0, ý1), B(ý 2, 3), C(6, 7) 

Ges D(8, 3) 

 BC evûi "`N©¨ = (6 + 2)2 + (7 ý 3)2 = 82 + 42 = 4 5 GKK 
 AB evûi "`N©¨ = (ý 2 + 0)2 + (3 + 1)2 = 2 5 GKK 
 AD evûi "`N©¨ = (0 ý 8)2 + (ý 1 ý 3)2 = 82 + 42 = 4 5 GKK 
 CD evûi "`N©¨ = (8 ý 6)2 + (3 ý 7)2 = 4 + 16 = 2 5 GKK 
 GLb, AB = CD Ges BC = AD e!j PZzfz©RwUi wecixZ evûMy!jvi 

mgvb| ZvB PZzfz©RwU AvqZ wKsev mvgva@wiK n!e| 
 Avevi, AC K!Y©i "`N©¨ = (6 ý 0)2 + (7 + 1)2 

  = 62 + 82 = 100 = 10 GKK 

 BD K!Y©i "`N©¨ = (8 + 2)2 + (3 ý 3)2 = 10 GKK 
 A_©vr, AC KY© = BD KY© 
 ü PZzfz©RwUi wecixZ evûMy!jv ci¯<i mgvb Ges KY©Øq I 

ci¯<i mgvb| ZvB, PZzfz©RwU GKwU AvqZ!¶Î| (Ans.) 

j  `Iqv Av!Q, A(0, ý 1), B(ý 2, 3) I C(6, 7) 

 AC  iLvi mgxKiY, x ý 0

0 ý 6
 = 

y + 1

ý 1 ý 7
 

 ev, x

ý 6
 = 

y + 1

ý 8
 

 ev, x
3
 = 

y + 1
4

   

 ev, 4x = 3y + 3 

 ü x = 
3y + 3

4
 ... ... (i) 

 AB  iLvi mgxKiY, x ý 0
0 + 2

 = 
y + 1

ý 1 ý 3
 

 ev, x
2
 = 

y + 1

ý 4
   

 ev, ý 2x = y + 1 

 ü x = 
y + 1

ý 2
 ... ... (ii) 

 (i) I (ii) n!Z, 3y + 3
4

 = ý 
y + 1

2
; 

[ AB I AC  iLvi  Q`we:`y!Z Dfq  iLvi ¯9vbv¼ (x, y) GKB] 
 ev, 3y + 3 = ý 2y ý 2 

 ev, 5y = ý 5  ü y = ý 1 

 (ii) n!Z, x = 
ý 1 + 1

ý 2
 = 0 

 ü AC I AB  iLvi  Q`we: ỳ (0, ý 1) 

 GLb, cÖ`Ë  iLvi evgc¶ = 3x ý 2y 

 = 3.0 ý 2(ý 1) = 0 + 2 = 2 = Wvbc¶ 
 ü (0, ý 1) we: ỳ 3x ý 2y = 2  iLvi Dci Aew¯9Z| 
 A_©vr, 3x ý 2y = 2, AC Ges AB  iLv wZbwU mgwe:`y| (cÖgvwYZ) 

 cÖkS  06  (i)  
44

ð   m.wg. e¨vmwewkó GKwU  MvjK NbK AvK&wZi 
ev!· wVKfv!e Gu!U hvq| 
(ii)  ABCD mvgva@wi!Ki AC I BD KY© 

K. 5  m. wg. e¨vmva© I 12  m.wg. D;PZvwewkó wmwjÛv!ii 
eµZ!ji  ¶Îdj wbY©q Ki| 2 

L. ev·wUi AbwaK&Z As!ki AvqZb wbY©q Ki| 4 
M.  f±!ii mvnv!h¨ cÖgvY Ki  h, AC Ges BD KY©Øq 

ci¯<i!K mgwØLwÊZ K!i| 4 

6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, wmwjÛv!ii e¨vmva©, r = 5  mwg 
 Ges wmwjÊv!ii D;PZv, h = 12  mwg 
 ü wmwjÊv!ii eµZ!ji  ¶Îdj = 2ðrh eM© GKK 
  = 2 ô ð ô 5 ô 12 eM©  mwg 
  = 376.992 eM©  mwg (cÖvq) (Ans.) 

i  `Iqv Av!Q,  Mvj!Ki e¨vm, 44

ð   mwg 

 AZGe,  Mvj!Ki e¨vmva©, r = 
22

ð   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| 

 ü Nb!Ki evûi "`N©¨, 2r = 2 ô 
22

ð   mwg = 14.0056  mwg (cÖvq) 

 ü 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
 ðr3 NbGKK 

  = 
4
3
 ð ô (7.0028)3 Nb  mwg 

  = 1438.48 Nb  mwg (cÖvq) 
 ü AbwaK&Z As!ki AvqZb = Nb!Ki AvqZb ý  Mvj!Ki AvqZb 
  = (2747.3 ý 1438.48) Nb  mwg 
  = 1308.82 Nb  mwg (cÖvq) (Ans.) 

j awi, ABCD mvgva@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 mvgva@wi!Ki wecixZ evûØq ci¯<i mgvb I mgva@ivj, 
myZivs 


AD = 


BC 

 A_©vr 

AO + 


OD = 


BO + 


OC 

 ev, a + d = b + c 

 ev, a ý c = b ý d [Dfqc!¶ ý c ý d  hvM K!i] 
 GLv!b, a I c Gi aviK AC ü a ý c Gi aviK AC| 
 Avevi, b I d Gi aviK BD ü b ý d Gi aviK BD| 
 a ý c I b ý d ỳBwU mgvb Ak=b¨  f±i n!j Zv!`i aviK  iLv GKB 

A_ev mgva@ivj n!e| 
 wKa8 AC, BD ỳBwU ci¯<!;Q`x Amgva@ivj mij!iLv| 
 myZivs a ý c I b ý d  f±iØq Ak=b¨ n!Z cv!i bv weavq G!`i gvb 

k=b¨ n!e| 
 ü a ý c = 0 ev, a = c Ges b ý d = 0 ev, b = d ü | |a  = | |c , | |b  = | |d  

 ü 

AO = 


OC Ges 


BO = 


OD 

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

D C 

A B 

O 

d 

c 

a b 
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 cÖkS  07  A = x cosñ, B = ysinñ 

K. mKvj 8 : 30 Uvq Nwoi NÈvi KuvUv I wgwb!Ui KuvUvi 
Aa@M©Z  KvY!K wWwMÖ!Z wbY©q Ki| 2 

L. A + B = Z n!j, cÖgvY Ki  h,  
 x sinñ ý y sinñ = ñ x2 + y2 ý z2. 4 

M. x2 = 3, y2 = 7 Ges A2 + B2 = 4 n!j, ñ Gi gvb wbY©q Ki| 
(hLb 0 < ñ < 2ð). 4 

7bs cÖ!kSi mgvavb
 

h  

 
 Avgiv Rvwb, 
 Nwo!Z me©!gvU 12wU N:Uvi `vM KvUv _v!K| 
 ü N:Uvi KuvUvi  ¶!Î 12 N:Uv  K!:`ª DrcbS K!i = 360ð 

 ü N:Uvi KuvUvi  ¶!Î 1 N:Uv  K!:`ª DrcbS K!i = 
360ð
12

 = 30ð 

 ü N:Uvi KuvUvi  ¶!Î 1 wgwbU  K!:`ª DrcbS K!i = 
30ð
60

 = 0.5ð 

[ 1 N:Uv = 60 wg.] 
 ü N:Uvi KuvUvi  ¶!Î 30 wgwbU  K!:`ª DrcbS K!i = 0.5 ô 30 

  = 15ð 
 ü mKvj 8:30 Uvq Nwoi N:Uvi KuvUv I wgwb!Ui KuvUvi Aa@M©Z 

 KvY = 2 ô 30ð + 15ð = 60ð + 15ð = 75ð (Ans.) 

i  `Iqv Av!Q, A = xcosñ I B = ysinñ 
 Ges A + B = z  
 ev, xcosñ + ysinñ = z 

 ev, (xcosñ + ysinñ)2 = z2 

 ev, x2cos2ñ + 2.x.cosñ.ysinñ + y2sin2ñ = z2 

 ev, x2(1 ý sin2ñ) + 2xy sinñ.cosñ + y2(1 ý cos2ñ) = z2 

 ev, x2 ý x2sin2ñ + 2xy sinñ.cosñ + y2 ý y2cos2ñ = z2 

 ev, (xsinñ)2 ý 2.xsinñ.ycosñ + (ycosñ)2 = x2 + y2 ý z2 

 ev, (xsinñ ý ycosñ)2 = x2 + y2 ý z2 

 ü xsinñ ý ycosñ = ñ x2 + y2 ý z2 (cÖgvwYZ) 
 [Note : cÖkSwU m½wZc=Y© bq| x cosñ + y sinñ = z n!j, x sinñ ý y 

sinñ = ñ x2 + y2 ý z2 cÖgvY m¤¢e bq| ZvB, x sinñ ý y sinñ Gi 
cwie!Z© x sinñ ý y cosñ aiv n!q!Q|] 

j  `Iqv Av!Q, A = x cosñ, B = y sinñ Ges x2 = 3, y2 = 7 

 GLv!b, A2 + B2 = 4 

 ev, x2cos2ñ + y2sin2ñ = 4 

 ev, 7sin2ñ + 3cos2ñ = 4 [gvb ewm!q] 
 ev, 7sin2ñ + 3(1 ý sin2ñ) = 4 

 ev, 7sin2ñ + 3 ý 3sin2ñ = 4 

 ev, 4sin2ñ = 1 

 ev, sin2ñ = 
1
4
 

 ev, sinñ = ñ 
1
2

 

 sinñ = 
1
2
 n!j, 

 sinñ 1g I 2q PZzf©v!M abvÍK, 

 1g PZzf©v!M, sinñ = 
1
2
 

 ev, sinñ = sin 
ð
6

  ü ñ = 
ð
6

 

 2q PZzf©v!M, sinñ = sin( )ð ý 
ð
6

 

 ev, ñ = ð ý 
ð
6

 ü ñ = 
5ð
6

 

 sinñ = ý 
1
2
 n!j, sinñ 3q I 4_© PZzf©v!M FYvÍK| 

 3q PZzf©v!M, sinñ = ý 
1
2
 

 ev, sinñ = ý sin 
ð
6

 

 ev, sinñ = sin( )ð + 
ð
6

 

 ev, ñ = ð + 
ð
6

 ü ñ = 
7ð
6

 

 4_© PZzf©v!M, sinñ = sin( )2ð ý 
ð
6

 

 ev, ñ = 2ð ý 
ð
6

 ü ñ = 
11ð

6
 

 ü 0 < ñ < 2ð e¨ewa!Z wb!Y©q gvb, ñ = 
ð
6

, 
5ð
6

, 
7ð
6

, 
11ð

6
 (Ans.) 

 cÖkS  08   

 
 `yBwU wbi!c¶ Q°v GKmv!_ wb!¶c Kiv n!jv| 

K. "`efv!e GKwU gv!e©j  bqv n!j gv!e©jwU bxj nIqvi 
m¤¢vebv wbY©q Ki| 2 

L. `yBwU Q°vq cÖvß msL¨vØ!qi mgwó 10 A!c¶v eo nIqvi 
m¤¢vebv wbY©q Ki| 4 

M. hẁ  cÖwZ¯9vcb bv K!i GKwU K!i ci ci cuvPwU gv!e©j Zz!j 
 bqv nq Z!e meMy!jv gv!e©j meyR nIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, Szwo!Z jvj gv!e©!ji msL¨v 10wU 
 bxj gv!e©!ji msL¨v 15wU 
 Ges meyR gv!e©!ji msL¨v 12wU 
 ü  gvU gv!e©!ji msL¨v = (10 + 15 + 12)wU = 37wU 

 "`efv!e GKwU gv!e©j  bqv n!j gv!e©jwU bxj nIqvi m¤¢vebv = 
15
37

  
(Ans.) 

i ỳBwU wbi!c¶ Q°v GK!Î wb!¶c Kiv n!j  gvU bgybv!¶Î = 62 = 36 

 cÖvß msL¨vØ!qi mgwó 10 A!c¶v eo Gi�c bgybv!¶Î : {(5, 6), 
(6, 6), (6, 5)} 

 ü wb!Y©q m¤¢vebv = 
3

36
 = 

1
12

 (Ans.) 

j ÔKÕ n!Z cvB,  gvU gv!e©j msL¨v 37wU Ges meyR gv!e©j msL¨v 12 

 cÖ_g gv!e©jwU meyR nIqvi m¤¢vebv 12
37

 

 cÖwZ¯9vcb bv K!i wØZxq gv!e©jwU meyR nIqvi m¤¢vebv = 
11
36

 

 Abyi�!c, cÖwZ¯9vcb bv K!i Z&Zxq, PZz_© I cÂg gv!e©j meyR 

nIqvi m¤¢vebv h_vµ!g 10
35

, 
9
34

 I 8
33

| 

 AZGe cÖwZ¯9vcb bv K!i cici cuvPwU gv!e©j Zz!j wb!j Zv meyR 

nIqvi m¤¢vebv = 
12
37

 ô 
11
36

 ô 
10
35

 ô 
9
34

 ô 
8

33
 = 

8
4403

 (Ans.) 

12 

6 

11 

10 

9 

8 

7 5 

4 

3 

2 

1 

10 
jvj 

15 
bxj 

12 
meyR 

Szwo 
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PÆMÖvg  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. 3x + y ý 5 = 0  iLvwU x-A!¶i abvÍK w`!Ki mv!_ DrcbS 
 Kv!Yi cwigvY KZ? 

 E 30ð F 60ð G 120ð H 150ð 
2. mvwe©K  mU U Gi Dc!mU A, B Ges C n!jÑ 
 i. (A ø B)ò = Aò ÷ Bò ii. (A ÷ B)ò = Aò ÷ Bò 
 iii. Aø(B÷C) = (AøB)÷(AøC) 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

3. hw` F(x) = px2 + qx + r Ges p + q + r = 0 nq, Z!e F(x) Gi 
GKwU Drcv`K  KvbwU? 

 E x ý p F x ý q G x ý 2 H x ý 1 
 wb!Pi Z!_¨i Av!jv!K 4 I 5bs cÖ!kSi DËi `vI : 

 
 wP!Î BC I AB Gi ga¨we: ỳ h_vµ!g P I M. BP = BM = 8  m. wg.  
4. BC Gi Dci AP I AC Gi j¤̂ Awf!¶!ci "`!N©¨i mgwó KZ  m. wg.? 

 E 8 F 16 G 24 H 32 
5. AP + CM = KZ  m. wg.? 

 E 8 5 F 16 5 G 24 5 H 32 5 
6. GKwU wÎfzR MVb Kiv hvq hLbÑ 

 i.  f:wg, f:wg msjMS GKwU  KvY Ges D;PZv  `Iqv _vK!j 
 ii.  f:wg, wkit!KvY Ges Aci `yB evûi mgwó  `Iqv _vK!j 
 iii. f:wg msjMS GKwU  KvY, D;PZv Ges Aci `yB evûi mgwó 

 `Iqv _vK!j 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

7. GKB f:wgi Dci Ges GKB D;PZvwewkó GKwU mge>Ëf:wgK 
 KvYK I GKwU wmwjÛv!ii AvqZ!bi AbycvZ  KvbwU? 

 E 1 : 3 F 3 : 1 G 1 : 2 H 1 : 1 
8.  KvbwUi Rb¨ 2x ý 3y < 6 mwVK? 
 E (2, 0) F (3, 0) G (5, 1) H (1, ý 2) 
9. logx4 + logx16 = 6 n!j, logx8 Gi gvb KZ? 
 E 1 F 2 G 3 H 6 
10. 3(1 ý 2x) (3x + 2) Gi gyL¨ mnM KZ? 
 E ý 18 F ý 6 G 6 H 18 
 wb!Pi Z!_¨i Av!jv!K 11 I 12bs cÖ!kSi DËi `vI : 
 Px2 ý 18x + 18 = 0 GKwU wØNvZ mgxKiY| 
11. wbðvqK = 0 n!j, P Gi gvb KZ? 

 E 9
2
 F 2

9
 G ý 

2
9
 H ý 

9
2
 

12. P = 
1
9
 n!j, mgxKiYwUi g=jØ!qi aib I cÖK&wZ Kxi�c? 

 E g=j` I mgvb F g=j` I Amgvb
 G Ag=j` I mgvb H Ag=j` I Amgvb  
13. ôABC G BC = p, CA = q, AB = r Ges p2 > q2 + r2 n!jÑ 

 E ĀA m=¶¥!KvY F ĀA ¯9:j!KvY 
 G ĀC ¯9:j!KvY H ĀB ¯9:j!KvY  

14. ôDEF Gi  ¶!Î wb!Pi  KvbwU mwVK? 

 E 

DE + 


EF = 


FD F 


DE + 


DF = 


EF

 G 

EF + 


ED + 


FD = 0 H 


DE + 


EF + 


FD = 0  

15. tan ( )nð
2

 + ñ  = ý 
1

3
 Ges ñ = 

ð
3
 n!j, n Gi gvb KZ? 

 E ý 
1
3
 F ý 

7
3
 G 5

3
 H 1 

16. (1 ý ax)6 Gi we¯@>wZ!Z x3 Ges x4 Gi mnM ci¯<i mgvb n!j, a 
Gi gvb KZ? 

 E 4
3
 F 3

4
 G ý 

3
4
 H ý 

4
3
 

 wb!Pi Z!_¨i Av!jv!K 17 I 18bs cÖ!kSi DËi `vI : 

 
17. ôAOB Gi  ¶Îdj KZ eM© GKK? 
 E 3 F 6 G 7 H 12 
18. wb!Pi  KvbwU AB  iLvi mgxKiY? 
 E 3x ý 4y ý 12 = 0 F 3x + 4y ý 12 = 0
 G 3x ý 4y + 12 = 0 H 3x + 4y + 12 = 0  
19. ý 3380ð  KvYwUi Ae¯9vb  Kvb PZzf©v!M? 

 E cÖ_g F wØZxq G Z&Zxq H PZz_© 

20. HIGHER MATHEMATICS kãwUi A¶iMy!jv c>_Kfv!e GKwU 
ev!· ivLv Av!Q| "`Zfv!e GKwU eY©  Zvjv n!jv| eY©wU A A_ev 
H bv nIqvi m¤¢vebv KZ? 

 E 2
17

 F 3
17
 G 5

17
 H 12

17
 

21. GKwU Abyµ!gi n-Zg c` Un = 
1 ý (ý 1)n

2
 AbyµgwUi cÖ_g 12wU I 

cÖ_g 6wU c!`i mgwói cv_©K¨ KZ? 
 E 0 F 1 G 3 H 6 
22. f(x) = 5ýx n!jÑ 

 i.  Wvg f = (ý õ, õ) ii.  iÄ f = (0, õ) 
 iii. fý1(x) = ý 1.43 logx 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

23. hw` x > y > 0 Ges z < 0 nq, Z!e wb!Pi  KvbwU mwVK? 

 E x
z
 < 

y

z
 F x

z
 > 

y

z
 G z

x
 < 

y
z
 H x

z
 > 

z

y
 

24. tanñ = 
5
12

 Ges ð < ñ < 
3ð
2

 n!j, cosñ Gi gvb KZ? 

 E 12
13

 F 5
13
 G ý 12

13
 H ý 

5
13

 

25. ôABC-G sec ( )A + B
2

 = ? 

 E cosec
ð
2
 F sec

ð
2
 G sec

c

2
 H cosec

c

2
 

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    

Y 

Xò X 
O 

Yò 

B (0, 3) A (4, 0) 

A 

B 

M 

P 
C 
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PÆMÖvg  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| (i) ö(x) = 2 ý 5x 

 (ii) g(x) = x3 ý x2 ý 2x. 
 K. ö(x) Gi  Wv!gb wbY©q Ki| 2 
 L. öý1(x) wbY©q K!i öý1(ý 2) Gi gvb wbY©q Ki| 4 

 M. 5
g(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| P = 32x ý 2 

 Q = 5.3x ý 2 

 A = 
2 ý x
2 + x

 

 K. log10( )100 + x2 ý 6x + 5  = 2 n!j, x Gi gvb wbY©q Ki| 2 
 L. P ý Q = 66 n!j, x Gi gvb wbY©q Ki| 4 
 M. ö(x) = lnA n!j, ö(x) Gi  Wv!gb wbY©q Ki| 4 
3| (i) C = (1 ý x)6, D = (1 + x)7 

 (ii) (x ý 1)ý1 + (x ý 1)ý2 + (x ý 1)ý 3 + ... ... 
 K. c¨vm!K!ji wÎfzR e¨envi K!i (1 ý 2x)5 Gi we¯@>wZ wbY©q Ki| 2 
 L. x Gi Dci Kx kZ© Av!ivc Ki!j (ii) bs avivi AmxgZK 

mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 
 M. CD Gi we¯@>wZ!Z x5 Gi mnM wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  

 
 wP!Î O e>!Ëi  K:`ª| 
 K. GKwU mg!KvYx wÎfz!Ri ga¨gvMy!jvi "`N©¨ 3  m.wg., 4 

 m.wg. I 5  m.wg. n!j, AwZfz!Ri "`N©¨ wbY©q Ki| 2 
 L. AD  EF n!j, cÖgvY Ki  h, AD2 = DE.DF. 4 
 M. cÖgvY Ki  h, EF2 = AE.CE + BF.CF. 4 

5|  

 
 wP!Î DE || BC Ges D, AB Gi ga¨we:`y| 
 K. 9  m.wg. e¨vmwewkó  Mvj!Ki c>ôZ!ji  ¶Îdj wbY©q Ki| 2 
 L.  f±!ii mvnv!h¨ cÖgvY Ki  h, AC Gi ga¨we:`y E. 4 
 M. BD I CE Gi ga ẅe: ỳ h_vµ!g P I Q n!j,  f±!ii mvnv!h¨ 

cÖgvY Ki  h, PQ | | DE | | BC Ges PQ = 
1
2
 (BC + DE). 4 

6| (i)  A(6, 7), B(ý 2, 3), C(0, ý 1) Ges D(8, 3) GKwU PZzfz©!Ri 
PviwU kxl©we:`y| 

 (ii)  3x ý y + 4 = 0 Ges 4x + y ý 11 = 0 ỳwU mij!iLvi mgxKiY| 
 K. AC mij!iLvi mgxKiY wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
 M. (ii) bs G cÖ`Ë mij!iLvØq x-A!¶i mv!_  h wÎfzR DrcbS 

K!i, Zvi  ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| (i)  a = sinñ, b = cosñ 

 (ii)  XvKv I ivRkvnx c>w_exi  K!:`ª 3ð2ò3òò  KvY DrcbS K!i| 

 K. sin2ð
8

 + sin23ð
8

 + sin25ð
8

 + sin27ð
8

 Gi gvb wbY©q Ki| 2 

 L. c>w_exi e¨vmva© 6440 wK.wg. n!j, XvKv I ivRkvnxi 
ga¨eZ©x ` =iZ¡ wbY©q Ki| 4 

 M. a
b
 + 

b
a
 = 

4

3
 n!j, ñ Gi gvb wbY©q Ki, hLb 0 < ñ < 2ð. 4 

8| (i) GKwU wbi!c¶ gy`ªv Pvievi wb!¶c Kiv n!jv| 
 (ii) GKwU wbi!c¶ Q°v `yBevi wb!¶c Kiv n!jv| 
 K. wbi!c¶ Q°vwU GKevi wb!¶c Kiv n!j,  Rvo msL¨v A_ev 

3 Øviv wefvR¨ msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 
 L. Q°v wb!¶!c cÖvß msL¨v `ywUi MyYdj  Rvo nIqvi 

m¤¢vebv wbY©q Ki| 4 
 M. (i) n!Z Probability tree "Zwi K!i eo!Rvo 3T Avmvi 

m¤¢vebv wbY©q Ki| 4 

B C 

D E 

A 

O 
E F 

C 

B A 
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DËigvjv 
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 
 cÖkS  01  (i) ö(x) = 2 ý 5x 
  (ii) g(x) = x3 ý x2 ý 2x. 
 K. ö(x) Gi  Wv!gb wbY©q Ki| 2 
 L. öý1(x) wbY©q K!i öý1(ý 2) Gi gvb wbY©q Ki| 4 

 M. 5
g(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, f(x) = 2 ý 5x 

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

 2 ý 5x ó 0 ev, x ó 
2
5
 nq| 

 ü  Wv!gb, Df = { }x : x þ  Ges x ó 
2
5

 (Ans.) 

i  `Iqv Av!Q, f(x) = 2 ý 5x 

 awi, y = f(x) = 2 ý 5x 

 ev, y = 2 ý 5x 

 ev, y2 = 2 ý 5x 

 ev, 5x = 2 ý y2 

 ev, x = 
2 ý y2

5
 

 ev, fý1(y) = 
2 ý y2

5
 [ y = f(x) n!j x = fý1(y) n!e] 

 ü fý1(x) = 
2 ý x2

5
 (Ans.) 

 ü fý1(ý 2) = 
2 ý (ý 2)2

5
 = 

2 ý 4
5

 = ý 
2
5
 (Ans.) 

j  `Iqv Av!Q, g(x) = x3 ý x2 ý 2x 
  = x(x2 ý x ý 2) 
  = x(x2 ý 2x + x ý 2) 
  = x{x(x ý 2) + 1(x ý 2)} 
  = x(x ý 2)(x + 1) 

 ü 
5

g(x)
 = 

5

x(x ý 2)(x + 1)
 

 awi, 5

x(x ý 2)(x + 1)
 ú 

A
x

 + 
B

x ý 2
 + 

C
x + 1

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

 Dfqc!¶ x(x ý 2)(x + 1) Øviv MyY K!i cvB, 
 5 ú A(x ý 2)(x + 1) + Bx(x + 1) + Cx(x ý 2) ... ... ... (ii) 
 (ii) bs G x = 2 ewm!q, 5 = B.2(2 + 1) 

 ev, 5 = 6B ü B = 
5
6
 

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

 ev, 5 = ý 2A ü A = ý 
5
2
 

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

 ev, 5 = 3C ü C = 
5
3
 

 A, B I C Gi gvb (i) bs G ewm!q, 

 5

x(x ý 2)(x + 1)
 ú 

ý 
5
2

x
 + 

5
6

x ý 2
 + 

5
3

x + 1
 

 ú 
5

6(x ý 2)
 ý 

5
2x

 + 
5

3(x + 1)
; hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  P = 32x ý 2; Q = 5.3x ý 2; A = 
2 ý x
2 + x

 

 K. log10( )100 + x2 ý 6x + 5  = 2 n!j, x Gi gvb wbY©q Ki| 2 
 L. P ý Q = 66 n!j, x Gi gvb wbY©q Ki| 4 
 M. ö(x) = lnA n!j, ö(x) Gi  Wv!gb wbY©q Ki| 4 

2bs cÖ!kSi mgvavb
 

h cÖ`Ë mgxKiY, log10 ( )100 + x2 ý 6x + 5  = 2 

  ev, 100 + x2 ý 6x + 5 = 102 

  ev, 100 + x2 ý 6x + 5 = 100 

  ev, x2 ý 6x + 5 = 0 

  ev, x2 ý 5x ý x + 5 = 0 

  ev, x(x ý 5) ý 1(x ý 5) = 0 

  ev, (x ý 5)(x ý 1) = 0 

  ü x = 5, 1 (Ans.) 

i  `Iqv Av!Q, P = 32x ý 2, Q = 5.3x ý 2 

 cÖ`Ë mgxKiY, P ý Q = 66 

  ev, 32x ý 2 ý 5.3x ý 2 ý 66 = 0 

  ev, 3
2x

9
 ý 

5
9
.3x ý 66 = 0 

  ev, 32x ý 5.3x ý 594 = 0 [Dfqc¶!K 9 Øviv MyY K!i] 
  ev, a2 ý 5a ý 594 = 0 [3x = a a!i] 
  ev, a2 ý 27a + 22a ý 594 = 0 

  ev, a(a ý 27) + 22(a ý 27) = 0 

  ev, (a ý 27)(a + 22) = 0 

 GLb a ù ý 22  Kbbv a = 3x > 0 myZivs a + 22 ù 0 

 AZGe, a ý 27 = 0 

 ev, 3x = 27 = 33 

 ev, x = 3 

 ü wb!Y©q mgvavb : x = 3 (Ans.) 

j  `Iqv Av!Q, A = 
2 ý x
2 + x

 

 ü f(x) = lnA = ln 
2 ý x
2 + x

  ü f(x) þ  n!e hw` 2 ý x
2 + x

 > 0 nq| 

 GLb, 2 ý x
2 + x

 > 0 n!e hw` (i) 2 ý x > 0 Ges 2 + x > 0 nq| 

 A_ev, (ii) 2 ý x < 0 Ges 2 + x < 0 nq| 
 (ii) bs Gi  ¶!Î x > 2 Ges x < ý 2 = {x : x > 2} ÷ {x : x < ý 2} = ö 

 GLb, (i) bs Gi  ¶!Î, 2 > x Ges x > ý 2 

 ev, x < 2 Ges x > ý 2 

 ü  Wv!gb = {x þ  : x < 2} ÷ {x þ  : x > ý 2} 

  = {ý õ, 2) ÷ (ý 2, õ) 
  = (ý 2, 2) (Ans.) 

 cÖkS  03  (i) C = (1 ý x)6, D = (1 + x)7 
  (ii) (x ý 1)ý1 + (x ý 1)ý2 + (x ý 1)ý 3 + ... ... 
 K. c¨vm!K!ji wÎfzR e¨envi K!i (1 ý 2x)5 Gi we¯@>wZ wbY©q Ki| 2 
 L. x Gi Dci Kx kZ© Av!ivc Ki!j (ii) bs avivi AmxgZK 

mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 
 M. CD Gi we¯@>wZ!Z x5 Gi mnM wbY©q Ki| 4 
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A 

E 
D 

F 

3bs cÖ!kSi mgvavb
 

h c¨vm!K!ji wÎfz!Ri mvnv!h¨Ñ 
     1      
    1  1     
   1  2  1    
  1  3  3  1   
 1  4  6  4  1  
1  5  10  10  5  1 

 (1 ý 2x)5 = 1 + 5(ý 2x) + 10(ý2x)2 + 10(ý2x)3 + 5(ý 2x)4 + (ý 2x)5 
  = 1 ý 10x + 40x2 ý 80x3 + 80x4 ý 32x5 (Ans.) 

i DÏxc!Ki cÖ`Ë aviv : (x ý 1)ý 1 + (x ý 1)ý2 + (x ý 1)ý3 + ... ... ... 

  = 
1

x ý 1
 + 

1

(x ý 1)2 + 
1

(x ý 1)3 + ... ... ... 

 GLv!b, c Ö_g c`, a = 
1

x ý 1
 

 Ges mvaviY AbycvZ, r = 
1

(x ý 1)2 ø 
1

x ý 1
 = 

1

x ý 1
 

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

 A_©vr, | |1

x ý 1
 < 1 

 ev, 1

|x ý 1|
 < 1  ev, |x ý 1|> 1 nq| 

 GLb, (x ý 1) AFYvÍK n!j, x ý 1 > 1 ü x > 2 

 (x ý 1) FYvÍK n!j, ý (x ý 1) > 1 ev, x ý 1 < ý 1 ü x < 0 

 ü wb!Y©q kZ© : x < 0 A_ev x > 2 (Ans.) 

 ü AmxgZK mgwó, Sõ = 
a

1 ý r
  = 

1

x ý 1

1 ý 
1

x ý 1

 

  = 

1

x ý 1

x ý 1 ý 1

x ý 1

 = 
1

x ý 1
 ô 

x ý 1

x ý 2
 

  = 
1

x ý 2
 (Ans.) 

j  `Iqv Av!Q, C = (1 ý x)6 Ges D = (1 + x)7 

 CD = (1 ý x)6(1 + x)7 = (1 + x){(1 + x)(1 ý x)}6 

  = (1 + x)(1 ý x2)6 = (1 + x) ( )1 ý ( )6
1 x2 + ( )6

2 x4 ý ... ... ...  

  = (1 + x)(1 ý 6x2 + 15x4 ý ... ... ...) 
  = (1 ý 6x2 + 15x4 ý ... ...) + (x ý 6x3 + 15x5 ý ... ...) 
  = 1 + x ý 6x2 ý 6x3 + 15x4 + 15x5 ý ... ... 
 ü CD Gi we¯@>wZ!Z x5 Gi mnM = 15 (Ans.) 

 cÖkS  04   

 
 wP!Î O e>!Ëi  K:`ª| 
 K. GKwU mg!KvYx wÎfz!Ri ga¨gvMy!jvi "`N©¨ 3  m.wg., 4 

 m.wg. I 5  m.wg. n!j, AwZfz!Ri "`N©¨ wbY©q Ki| 2 
 L. AD  EF n!j, cÖgvY Ki  h, AD2 = DE.DF. 4 
 M. cÖgvY Ki  h, EF2 = AE.CE + BF.CF. 4 

4bs cÖ!kSi mgvavb
 

h mg!KvYx wÎfz!Ri ga¨gvÎ!qi "`N©¨ 3  mwg, 4  mwg I 5  mwg| 
 GLb, AwZfz!Ri "`N©¨ c n!j, 2(32 + 42 + 52) = 3c2 

 ev, 2
3
 (9 + 16 + 25) = c2  ev, c2 = 

100
3

 

 ü c = 5.774  mwg (cÖvq) (Ans.) 

i wPÎvbyhvqx, ôAEF Gi ĀA = 

Aa©e>Ë¯9  KvY = 90ð e!j ôAEF 
mg!KvYx wÎfzR Ges AD  EF 
cÖgvY Ki!Z n!e  h, AD2 = DE.DF. 

 cÖgvY : ĀFAE = 90ð 
 ü ĀEAD + ĀDAF = 90ð ... ... ... (i) 
 Avevi, AD  EF e!j ĀEDA = ĀADF = 90ð 
 ô EAD G ĀEDA + ĀEAD + ĀAED = 180ð 
 ev, 90ð + ĀEAD + ĀAED = 180ð 
 ü ĀEAD + ĀAED = 90ð ... ... ... (ii) 
 (i) bs Ges (ii) bs n!Z cvB, ĀEAD + ĀDAF = ĀEAD + ĀAED 
 ü ĀDAF = ĀAED 

 GLb, ôEAD Ges ôADF G ĀEDA = ĀADF, ĀAED = ĀDAF 

 Aewkó ĀEAD = Aewkó ĀDFA 

 ü ôEAD Ges ôADF m`>k!KvYx| 

 ü 
AD
DF

 = 
DE
AD

 

 A_©vr, AD
DF

 = 
DE
AD

 

 ü AD2 = DE.DF (cÖgvwYZ) 

j we!kl wbe©Pb :  `Iqv Av!Q, 
EF e¨v!mi Ici EFAB 
GKwU Aa©e>Ë| EA I FB 
R¨vØq ci¯<i C we:`y!Z  Q` 
K!i!Q| cÖgvY Ki!Z n!e  h, 
EF2 = AE.CE + BF.CF| 

 A¼b : A, B  hvM Kwi| 
 cÖgvY : ôACB I ôECF-G 
 ĀCBA = ĀCEF [GKB Pvc AF-Gi Ici Aew¯9Z] 
 Ges ĀBCA = ĀECF [wecÖZxc  KvY e!j] 
 Aewkó ĀCAB = Aewkó ĀCFE 

 wÎfzR `yBwU m`>k!KvYx Z_v m`>k| 

 ü 
CE
BC

 = 
CF
AC

 ev, CE.AC = CF.BC. 

 ev, CE.AC + CE2 = CF.BC + CE2 [Dfqc!¶ CE2  hvM K!i] 
 ev, CE(AC + CE) = CF.BC + BC2 + BE2 

[EF e¨vm e!j ĀEBC = ĀEBF = 90ð; ü CE2 = BE2 + BC2] 
 ev, CE.AE = BC(CF + BC) + BE2 

 ev, CE.AE = BC.BF + EF2 ý BF2 

[ĀEBF = 90ð e!j ôõFB-G EF2 = BE2 + BF2, üCE2 = BE2 + BC2] 
 ev, EC.AE = EF2 ý BF(BF ý BC) 

 ev, CE.AE = EF2 ý BF.CF 

 ü EF2 = AE.CE + BF.CF (cÖgvwYZ) 

 cÖkS  05   

 
 wP!Î DE || BC Ges D, AB Gi ga¨we:`y| 
 K. 9  m.wg. e¨vmwewkó  Mvj!Ki c>ôZ!ji  ¶Îdj wbY©q Ki| 2 
 L.  f±!ii mvnv!h¨ cÖgvY Ki  h, AC Gi ga¨we:`y E. 4 
 M. BD I CE Gi ga ẅe: ỳ h_vµ!g P I Q n!j,  f±!ii mvnv!h¨ 

cÖgvY Ki  h, PQ | | DE | | BC Ges PQ = 
1
2
 (BC + DE). 4 

B C 

D E 

A 

O 
E F 

C 

B A 

E F 

C 

B A 
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5bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q,  Mvj!Ki e¨vm = 9  mwg 

  ü e¨vmva©, r = 
9
2
 = 4.5  mwg 

 ü c>ôZ!ji  ¶Îdj = 4ðr2 = 4ð.(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 
mgva@ivj K!i Aw¼Z  iLv AC 
 K E we:`y!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] 

 ü 

DF = 


DA + 


AF [wÎfzRwewa] 

  = ý 

AD + 


AF [ 


DA = ý 


AD] 

  = 

AF ý 


AD 

  = 
1
2
 

AC ý 

1
2
 

AB [


AD I 


AF Gi gvb ewm!q] 

  = 
1
2
 ( )


AC ý 


AB  

 ü 

DF = 

1
2
 

BC  [ 


BC = 


BA + 


AC = ý 


AB + 


AC = 


AC ý 


AB] 

 A_©vr, DF || BC. wKa8 DE || BC [ `Iqv Av!Q] 
 Zvn!j DE I DF  iLvØq Df!qB D we: ỳ w`!q hvq Ges BC Gi 

mgva@ivj| AZGe Zviv (A_©vr, DE I DF) Aek¨B mgvcwZZ n!e| 
 ü 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 Amgva@ivj 
Ges DE I BC evûØq 
mgva@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: ỳi 
Ae¯9vb  f±i h_vµ!g c, b, d, e| 

 ü 

BC = c ý b, 


DE = e ý d 

 ü P we: ỳi Ae¯9vb  f±i = 
1
2
 (d + b) [ P, BD Gi ga¨we: ỳ] 

 Ges Q we: ỳi Ae¯9vb  f±i = 
1
2
 (c + e) [ Q, CE Gi ga¨we: ỳ] 

 ü 

PQ = 

1
2
 (c + e) ý 

1
2
 (d + b) 

  = 
1
2
 (c + e ý d ý b) 

  = 
1
2
 {(c ý b) + (e ý d)} 

 ü 

PQ = 

1
2
 ( )


BC + 


DE  

 wKa8 

BC I 


DE ci¯<i mgva@ivj nIqvq 


BC + 


DE  f±iwUI 

Zv!`i (A_©vr, BC I DE Gi) mgva@ivj n!e| 

 GLb, 

PQ = 

1
2
 ( )


BC + 


DE   | |


PQ   = 

1
2
 | |

BC + 


DE  

 ü PQ || DE || BC Ges PQ = 
1
2
 (BC + DE) (cÖgvwYZ) 

 cÖkS  06  (i) A(6, 7), B(ý 2, 3), C(0, ý 1) Ges D(8, 3) GKwU 
PZzfz©!Ri PviwU kxl©we:`y| 
(ii) 3x ý y + 4 = 0 Ges 4x + y ý 11 = 0 `ywU mij!iLvi mgxKiY| 
 K. AC mij!iLvi mgxKiY wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
 M. (ii) bs G cÖ`Ë mij!iLvØq x-A!¶i mv!_  h wÎfzR DrcbS 

K!i, Zvi  ¶Îdj wbY©q Ki| 4 

6bs cÖ!kSi mgvavb
 

h A(6, 7) I C(0, ý 1) we: ỳMvgx AC  iLvi mgxKiY, x ý 6

6 ý 0
 = 

y ý 7
7 + 1

 

 ev, x ý 6
6

 = 
y ý 7

8
   

 ev, x ý 6
3

 = 
y ý 7

4
   

 ev, 4x ý 24 = 3y ý 21 

 ü 4x ý 3y ý 3 = 0 (Ans.) 

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

C(0, ý 1) Ges D(8, 3) 
 AB evûi "`N©¨ = (6 + 2)2 + (7 ý 3)2 = 82 + 42 = 4 5 GKK 
 BC evûi "`N©¨ = (ý 2 ý 0)2 + (3 + 1)2 = 22 + 42 = 2 5 GKK 
 CD evûi "`N©¨ = (0 ý 8)2 + (ý 1 ý 3)2 = 82 + 42 = 4 5 GKK 
 AD evûi "`N©¨ = (8 ý 6)2 + (3 ý 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 mvgva@wiK n!e| 
 Avevi, AC K!Y©i "`N©¨ = (6 ý 0)2 + (7 + 1)2 

  = 62 + 82 = 100 = 10 GKK 

 BD K!Y©i "`N©¨ = (8 + 2)2 + (3 ý 3)2 = 10 GKK 
 A_©vr, AC KY© = BD KY© 
 ü 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 ý y + 4 = 0 ... ... (i) 

 ev, 3x ý y = ý 4  ü 
x

( )ý 
4
3

 + 
y
4
 = 1 

 A_©vr, GwU x A¶!K R( )ý 
4
3
ü 0  

Ges y A¶!K (0, 4) we: ỳ!Z  Q` 
K!i| 

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

 ev, 4x + y = 11  ü 
x
11
4

 + 
y

11
 = 1 

 A_©vr, GwU x A¶!K Q( )11
4
ü 0  Ges y A¶!K (0, 11) we: ỳ!Z  Q` K!i| 

 (i) I (ii) bs n!Z AvoMyYb c×wZ!Z, x

11 ý 4
 = 

y
16 + 33

 = 
1

3 + 4
 

 ü 
x
7

 = 
y

49
 = 

1
7
 

 1g I 3q c¶ n!Z cvB, x
7
 = 

1
7
 ü x = 1 

 2q I 3q c¶ n!Z cvB, y
49

 = 
1
7
 ü y = 7 

 ü  iLvØ!qi  Q`we: ỳ P(1, 7) 

 GLb, mij!iLvØq x A!¶i mv!_  h wÎfzR DrcbS K!i Zvi 

 ¶Îdj, ô = 
1
2
 
ÿÿ
ÿ

ÿÿ
ÿý

4
3
   

11
4

   1   ý
4
3

0    0   7    0
 eM©GKK = 

1
2( )77

4
 + 

28
3

 eM©GKK 

  = 
343
24

 eM©GKK (Ans.) 

A 

D E 

B C 

F 

D E 

P Q 

B C 

Y 

O 

Yò 

Xò X 

P(1, 7) 

3x ý y + 4 = 0 

R( )ý 
4
3
ü 0  

Q( )11
4
ü 0  
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 cÖkS  07  (i) a = sinñ, b = cosñ  

 (ii) XvKv I ivRkvnx c>w_exi  K!: ª̀ 3ð2ò3òò  KvY DrcbS K!i| 

 K. sin2ð
8

 + sin23ð
8

 + sin25ð
8

 + sin27ð
8

 Gi gvb wbY©q Ki| 2 
 L. c>w_exi e¨vmva© 6440 wK.wg. n!j, XvKv I ivRkvnxi 

ga¨eZ©x ` =iZ¡ wbY©q Ki| 4 

 M. a
b
 + 

b
a
 = 

4

3
 n!j, ñ Gi gvb wbY©q Ki, hLb 0 < ñ < 2ð. 4 

7bs cÖ!kSi mgvavb
 

h cÖ`Ë ivwk = sin2 
ð
8

 + sin2 
3ð
8

 + sin2 
5ð
8

 + sin2 
7ð
8

 

  = sin2 
ð
8
 + sin2 ( )ð

2
 ý 
ð
8

 + sin2 ( )ð
2

 + 
ð
8

 + sin2 ( )ð ý 
ð
8

 

  = sin2 
ð
8

 + cos2 
ð
8

 + cos2 
ð
8

 + sin2 
ð
8

 

  = 1 + 1 = 2 (Ans.) 

i  `Iqv Av!Q, c>w_exi e¨vmva©, r = 6440 wK.wg. 
 XvKv I ivRkvnxi  ¶!Î DrcbS  KvY, ñ = 3ð2ò3òò 

 = 3ð + ( )2
60

ð
 + ( )3

60 ô 60
ð
 = ( )3641

1200
ð
 = ( )3641

1200
 ô 

ð
180

c
 

 =  0.053c (cÖvq) 
 ü XvKv I ivRkvnxi ga¨eZ©x =̀iZ¡, s = rñ = (6440 ô 0.053) wK.wg. 
  = 341.32 wK.wg. (cÖvq) (Ans.) 

j  `Iqv Av!Q, a = sinñ, b = cosñ 

 cÖ`Ë mgxKiY, a
b
 + 

b
a
 = 

4

3
 

 ev, sinñ
cosñ + 

cosñ
sinñ  = 

4

3
 ev, tanñ + 

1

tanñ = 
4

3
 

 ev, tan2ñ + 1

tanñ  = 
4

3
 ev, 3tan2ñ + 3 = 4 tanñ 

 ev, 3tan2ñ ý 4tanñ + 3 = 0 

 ev, 3tan2ñ ý 3tanñ ý tanñ + 3 = 0 

 ev, 3tanñ(tanñ ý 3) ý 1(tanñ ý 3) = 0 

 ev, (tanñ ý 3)( 3tanñ ý 1) = 0 

 nq, tanñ ý 3 = 0 A_ev, 3tanñ ý 1 = 0 

 ev, tanñ = 3 ev, tanñ = 
1

3
 

 ev, tanñ = tan 
ð
3
 ev, tanñ = tan 

ð
6

 

  = tan ( )ð + 
ð
3

  = tan( )ð + 
ð
6

 

 ü ñ = 
ð
3

, 
4ð
3

 ü ñ = 
ð
6

, 
7ð
6

 

 ü ñ Gi m¤¢ve¨ mKj gvb, ñ = 
ð
6

, 
ð
3

, 
4ð
3

, 
7ð
6

 (Ans.) 

 cÖkS  08  (i) GKwU wbi!c¶ gỳ ªv Pvievi wb!¶c Kiv n!jv| 
 (ii) GKwU wbi!c¶ Q°v `yBevi wb!¶c Kiv n!jv| 
 K. wbi!c¶ Q°vwU GKevi wb!¶c Kiv n!j,  Rvo msL¨v A_ev 

3 Øviv wefvR¨ msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 
 L. Q°v wb!¶!c cÖvß msL¨v `ywUi MyYdj  Rvo nIqvi 

m¤¢vebv wbY©q Ki| 4 
 M. (i) n!Z Probability tree "Zwi K!i eo!Rvo 3T Avmvi 

m¤¢vebv wbY©q Ki| 4 
8bs cÖ!kSi mgvavb

 
h GKwU Q°v GKevi wb!¶c Ki!j m¤¢ve¨ djvdjMy!jv n!jv : 
 1, 2, 3, 4, 5, 6  ü  gvU bgybvwe: ỳ = 6wU 

  Rvo msL¨v A_ev 3 Øviv wefvR¨ msL¨v nIqvi NUbv = {2, 3, 4, 6} 

 ü  gvU AbyK:j djvdj = 4wU 

 ü wb!Y©q m¤¢vebv = 
4
6
 = 

2
3
 (Ans.) 

i ỳwU Q°v wb!¶!c cÖvß m¤¢ve¨ djvd!ji 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)} 

 ü  gvU bgybvwe:`y = 36wU| 
 cÖvß msL¨v `ywUi MyYdj  Rvov n!e hw` msL¨vØq  Rvo I  Rvo 

Ges  Rvo I we!Rvo nq| 
 ü AbyK:j NUbv = {(1, 2), (1, 4), (1, 6), (2, 1), (2, 2), (2, 3), (2, 4), 

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

 ü  gvU AbyK:j djvdj = 27wU 
 ü Q°v wb!¶!c cÖvß msL¨vØ!qi MyYdj  Rvo nIqvi m¤¢vebv  

= 
27
36

 = 
3
4
 (Ans.)  

j GKwU wbi!c¶ gỳ ªv Pvievi wb!¶!ci Probability tree wbæi�c : 

 
 ü bgybv!¶Î, S = {HHHH, HHHT, HHTH, HHTT, HTHH, 

HTHT, HTTH, HTTT, THHH, THHT, THTH, THTT, TTHH, 
TTHT, TTTH, TTTT} 

 ü  gvU m¤¢ve¨ NUbv, n(S) = 16 

 PviwUB T Avmvi NUbv = {TTTT} 

 ü PviwUB T Avmvi djvdj = 1wU 
 ü eo!Rvo 3T Avmvi djvdj (16 ý 1)wU = 15wU 

 ü eo!Rvo 3T Avmvi m¤¢vebv = 
15
16

 (Ans.) 

H 

T 

T 

H 

T 

H 

T 

H 

T 

T 

H 

T 

H 

H 

T 

H 

T 

T 

H 

T 

H 

T 

H 

T 

T 

H 

T 

H 

H 

H 

1g evi wb!¶!c 
gy`ªvi wcV 
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wm!jU  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. f(x) = 
3x

3 ý x
 dvskbwUi  Wv!gb wb!Pi  KvbwU? 

 E {x þ  : x > 3} F {x þ  : x < 3}
 G {x þ  : x ù 3} H {x þ  : x ù 0}  
2. GKwU Q°v GKevi wb!¶c Kiv n!j cÖvß msL¨vwU  Rvo Ges 3 

Øviv wefvR¨ nIqvi m¤¢vebv KZ? 

 E 1
6
 F 1

3
 G 2

3
 H 5

6
 

3. x3 + 2x2 + 3x + 2m Gi GKwU Drcv`K (x + 2) n!j m Gi gvb KZ? 
 E ý 2 F ý 3 G 3 H 6 
4. ôDEF G, EF2 > DE2 + DF2 n!jÑ 

 i. ĀD ¯9:j!KvY ii. ĀE mg!KvY 
 iii. ĀF m=¶¥!KvY 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

5. 5x ý 3 ý x2 = 0 mgxKi!Yi g=jØq Kxi�c n!e? 

 E Aev¯@e F ev¯@e I mgvb
 G ev¯@e I g=j` H ev¯@e I Ag=j`  
6. GKwU Nb!Ki m¤<=Y© c>!ôi  ¶Îdj 54 eM©  m. wg.| Gi K!Y©i "`N©¨ KZ? 
 E 4.24  m. wg. F 5.20  m. wg. 
 G 12.73  m. wg. H 15.59  m. wg.  
 wb!Pi Z!_¨i Av!jv!K 7 I 8bs cÖ!kSi DËi `vI : 
 GKwU Mvwo 2 NÈvq hvq x wK. wg. Ges 3 NÈvq hvq (x + 60) wK. 

wg.| MvwowUi Mo MwZ!eM Ab=ay© 50 wK. wg.| 
7. mgm¨vwUi AmgZv i�c wb!Pi  KvbwU? 

 E x + x + 60
2

 ó 50 F 2x + 3x + 60
5

 ó 50

 G x + x + 60
5

 ó 50 H x + x + 60
5

 ó 50  

8. mgm¨vwU!Z x Gi m¤¢ve¨ gvb wb!Pi  KvbwU? 
 E 0 < x ó 95 F 0 < x < 95
 G 0 < x ó 155 H 0 < x < 155  
9. GKwU wÎfzRvKvi wcÖR!gi f:wgi evûMy!jvi "`N©¨ h_vµ!g 13  m. wg., 

12  m. wg. I 5  m. wg. Ges D;PZv 15  m. wg.| wcÖRgwUi AvqZb KZ? 
 E 30 Nb  m. wg. F 60 Nb  m. wg. 
 G 450 Nb  m. wg. H 510 Nb  m. wg.  

10. 1
32 + 

1
33 + 

1
34 + ......... avivwUi AmxgZK mgwó KZ? 

 E 5
2
 F 3

2
 G 1

2
 H 1

6
 

11.  Kv!bv wÎfz!Ri D;PZv h, f:wgi Dci ga¨gv d Ges f:wg msjMS 
GKwU  KvY Āx  `Iqv Av!Q| wÎfzRwU A¼b Ki!Z n!jÑ 

 i. f:wgi Dci j¤^ A¼b Ki!Z n!e 
 ii. Āx  K mgwØLwÊZ Ki!Z n!e 
 iii. f:wg  _!K d Gi mgvb Ask KvU!Z n!e 
 wb!Pi  KvbwU mwVK? 
 E i F ii G i I ii H i, ii I iii  

12. cos5ñ = sin5ñ n!j, ñ Gi gvb KZ? 

 E 5ð
4

 F ð
2
 G ð

5
 H ð

20
 

13. m
a = 

n
b Ges ab = 1 n!j, (m + n) Gi gvb KZ? 

 E 0 F 1 G 2 H 4 

14. ý 2x

(5 ý x) (3 ý x)
 ú 

5
5 ý x

 + 
A

3 ý x
 n!j, A Gi gvb KZ? 

 E ý 5 F ý 3 G 3 H 5 
15. y = 3x ý 1 dvsk!biÑ 

 i.  Wv!gb = (ý õ, õ) ii.  iÄ = (0, õ) 

 iii. wecixZ dvskb log3(x + 3) 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

16. ( )1 + 
x

4

7

Gi we¯@>wZ!Z x2 Gi mnM KZ? 

 E 7
4
 F 21

4
 G 21

16
 H 35

64
 

 wb!Pi Z!_¨i Av!jv!K 17 I 18bs cÖ!kSi DËi `vI : 
 GKwU mij!iLvi Xvj ý 

1

3
 Ges  iLvwU (ý 2, 0) we: ỳMvgx| 

17.  iLvwU x A!¶i abvÍK w`!Ki mv!_ KZ  KvY DrcbS K!i? 
 E 30ð F 60ð G 120ð H 150ð 
18. mij!iLvwUi mgxKiY wb!Pi  KvbwU? 
 E x + 3y + 2 = 0 F x ý 3y ý 2 = 0
 G 3x ý y + 2 = 0 H 3x + y ý 2 = 0  
19. `yBwU abvÍK msL¨vi e!M©i mgwó 170 Ges msL¨vØ!qi MyYdj 77 

n!j, H msL¨vØ!qi e!M©i Aa@i KZ? 
 E 18 F 51 G 72 H 85 

20. 

PQ  = m 


RS  

 i. PQ || RS 

 ii. 

PQ  I 


RS  mggyLx n!e hLb m > 0 

 iii. 

PQ  I 


RS  wecixZgyLx n!e hLb m < 0 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

21. GKwU Q°v I `yBwU gỳ ªv GK!Î GKevi wb!¶c Ki!j msNwUZ 
NUbvi bgybv we:`yi msL¨v KZ n!e? 

 E 12 F 24 G 48 H 72 
22. mKvj 9 : 45 Uvq Nvwoi NÈvi KuvUv I wgwb!Ui KuvUvi Aa@M©Z 

 KvY KZ? 

 E 0  iwWqvb F ð
12

  iwWqvb  

 G ð
8
  iwWqvb H ð

4
  iwWqvb  

23. mvwe©K  mU U = {3, 4, 5, 6} n!j,  
S = {x : x + 2 ó 7} Gi cÖK&Z Dc!mU  KvbwU? 

 E {3, 6} F {3, 5} G {3, 4, 5} H {3, 5, 6} 
24. 3  m. wg., 4  m. wg. I 5  m. wg. evûwewkó GKwU wÎfz!Ri 

ga¨gvMy!jvi Dci Aw¼Z eM©!¶Îmg=!ni  ¶Îd!ji mgwó KZ? 

 E 37.5 eM©  m. wg. F 50 eM©  m. wg.
 G 75 eM©  m. wg. H 112.5 eM©  m. wg.  
25. 180ð wgUvi c_  h!Z GKwU PvKv 30 evi  Nv!i| PvKvwUi e¨vmva© KZ? 

 E 2 wgUvi F 3 wgUvi G 4 wgUvi H 6 wgUvi  
 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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wm!jU  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| P(x) = x3 + 4x2 + x ý 6 Ges Q = x3 + y3 + z3 ý 3xyz.  
K. a Gi  Kvb gv!bi Rb¨ x + 2, x2 + 6x ý a eûc`xi GKwU 

Drcv`K n!e? 2 
L. Q = 0 n!j,  `LvI  h, x + y + z = 0 A_ev x = y = z. 4 

M. x3

P(x)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i) 
1

(3x ý 4)
 + 

1

(3x ý 4)2  + 
1

(3x ý 4)3 + .... ... GKwU Aba@ My!YvËi aviv| 

 (ii) ( )x ý 
k

x2

8

 GKwU wØc`x ivwk| 

K. 2.0
.
5  K g=j`xq fMSvs!k cÖKvk 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. (ii) Gi we¯@>wZ!Z x2 Gi mnM 252 n!j, k Gi gvb wbY©q Ki| 4 

3| P = 5 

2
3 + 5

1
3 Ges Q = 

logk(7 + x)
logkx

.  

K. (27)x = (81)y n!j x
y
 Gi gvb wbY©q Ki| 2 

L. Q = 2 n!j, cÖgvY Ki  h, 2x ý 1 = 29. 4 
M. P = x ý 2 n!j, cÖgvY Ki  h, x3 ý 6x2 ý 3x ý 8 = 0. 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  

 
K. A(5, 2), B(ý 5, t) Ges C(1, 0) we:`y wZbwU mg!iL n!j t 

Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki  h, PR.QS = PQ.SR + QR.SP. 4 
M. ET  QR n!j, cÖgvY Ki  h, ET2 = QT.RT. 4 

5|  jvnvi "Zwi GKwU mge>Ëf:wgK  ej!bi D;PZv 8  mwg Ges f:wgi 
e¨vmva© 6  mwg| 
K. 4  mwg e¨vmwewkó GKwU  Mvj!Ki c>ôZ!ji  ¶Îdj 

wbY©q Ki| 2 
L.  ejbwUi mgMÖZ!ji  ¶Îd!ji mgvb  ¶Îdjwewkó 

Nb!Ki evûi "`N©¨ wbY©q Ki| 4 
M.  ej!b e¨eüZ  jvnv w`!q 6  mwg. e¨v!mi KZMy!jv wb!iU 

 MvjK "Zwi Kiv hv!e? 4 
6| A(6, ý 2), B(6, 5), C(ý 4, 5) Ges D(ý 4, ý 2) GKwU PZzfz©!Ri 

kxl©we:`y| 
K. C we: ỳMvgx Ges 2 Xvjwewkó  iLvi mgxKiY wbY©q Ki| 2 
L. ABCD PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
M. ABCD PZzfz©RwUi  h Ask Z&Zxq PZzf©v!M Aew¯9Z Zvi 

 ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| secñ ý tanñ = p Ges 2cos2ñ + 2 2 sinñ = Q. 

K. 15ò7òò  K  iwWqv!b cÖKvk Ki| 2 

L. P = x n!j, cÖgvY Ki  h, cosecñ = 
1 + x2

1 ý x2. 4 

M. Q = 3 Ges 0 < ñ < 2ð n!j, ñ Gi gvb wbY©q Ki| 4 
8| (i)  GKwU Szwo!Z 10wU Kv!jv, 7wU jvj Ges 5wU mv`v ej Av!Q| 
 (ii)  GKwU gỳ ªv wZbevi wb!¶c Kiv n!jv| 

K. GKwU wbi!c¶ Q°v GKevi wb!¶c Ki!j we!Rvo msL¨v 
Ges  gawjK msL¨v IVvi m¤¢vebv wbY©q Ki| 2 

L. gỳ ªvwU wb!¶!ci Probability Tree AsKb K!i eo  Rvo 
2T cvIqvi m¤¢vebv wbY©q Ki| 4 

M. cÖwZ¯9vcb bv K!i GKwU K!i ci ci wZbwU ej Zz!j  bqv 
n!j, meMy!jv ej jvj nIqvi m¤¢vebv wbY©q Ki| 4 

P 

E 
S 

R 

Q 
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DËigvjv 
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 
 cÖkS  01  P(x) = x3 + 4x2 + x ý 6 Ges Q = x3 + y3 + z3 ý 3xyz.  

K. a Gi  Kvb gv!bi Rb¨ x + 2, x2 + 6x ý a eûc`xi GKwU 
Drcv`K n!e? 2 

L. Q = 0 n!j,  `LvI  h, x + y + z = 0 A_ev x = y = z. 4 

M. x3

P(x)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h awi, g(x) = x2 + 6x ý a 

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

 ev, (ý 2)2 + 6(ý 2) ý a = 0 

 ev, 4 ý 12 = a 

 ü a = ý 8 (Ans.) 

i  `Iqv Av!Q, Q = x3 + y3 + z3 ý 3xyz Ges Q = 0 

 A_©vr, x3 + y3 + z3 ý 3xyz = 0 

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

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

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

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

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

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

 ev, 1
2
 (x + y + z)(2x2 + 2y2 + 2z2 ý 2xy ý 2yz ý 2xz) = 0 

 ev, 1
2
 (x + y + z)(x2 ý 2xy + y2 + y2 ý 2yz + z2 + z2 ý 2zx + x2) = 0 

 ü (x + y + z){(x ý y)2 + (y ý z)2 + (z ý x)2} = 0 
 nq, x + y + z = 0 

 A_ev, (x ý y)2 + (y ý z)2 + (z ý 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 ý y = 0 
ü x = y ... ... (i) 

y ý z = 0 
ü y = z ... ... (ii) 

z ý x = 0 
ü 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 ý 6 

  = x3 + 2x2 + 2x2 + 4x ý 3x ý 6 
  = x2(x + 2) + 2x(x + 2) ý 3(x + 2) 
  = (x + 2)(x2 + 2x ý 3) 
  = (x + 2)(x2 + 3x ý x ý 3) 
  = (x + 2)(x + 3)(x ý 1) 

 myZivs, x3

P(x)
 = 

x3

(x + 2)(x + 3)(x ý 1)
 

 awi, x3

(x + 2)(x + 3)(x ý 1)
 ú 1 + 

A
x + 2

 + 
B

x + 3
 + 

C

x ý 1
 ... ... (i) 

 (i) Gi Dfqc¶!K (x + 2)(x + 3)(x ý 1) Øviv MyY K!i cvB, 
 x3 ú (x + 2)(x + 3)(x ý 1) + A(x + 3)(x ý 1) + B(x + 2)(x ý 1) 

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

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

 ev, ý 8 = ý 3A ü A = 
8
3
 

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

 ev, ý 27 = 4B ü B = 
ý 27

4
 

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

 ev, 1 = 12C ü C = 
1

12
 

 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 x3

(x + 2)(x + 3)(x ý 1)
 = 1 + 

8
3(x + 2)

 ý 
27

4(x + 3)
 + 

1

12(x ý 1)
 

 hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  (i) 1

(3x ý 4)
 + 

1

(3x ý 4)2  + 
1

(3x ý 4)3 + .... ... GKwU Aba@ My!YvËi aviv| 

  (ii) ( )x ý 
k

x2

8

 GKwU wØc`x ivwk| 

K. 2.0
.
5  K g=j`xq fMSvs!k cÖKvk 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. (ii) Gi we¯@>wZ!Z x2 Gi mnM 252 n!j, k Gi gvb wbY©q 
Ki| 4 

2bs cÖ!kSi mgvavb
 

h cÖ`Ë msL¨v a = 2.05 = 2.0555 ... ... 
  = 2 + (0.05 + 0.005 + 0.0005 + ... ...) 
 GLv!b `kwgK fMSvs!ki mgwó wb!q GKwU Amxg My!YvËi aviv m>wó 

n!q!Q hvi cÖ_g c`, b = 0.05 

 Ges mvaviY AbycvZ, r = 
0.005
0.05

 = 0.1 

 ü Amxg My!YvËi avivwUi mgwó = 
b

1 ý r
 = 

0.05

1 ý 0.1
 

  = 
0.05
0.9

 = 
1
18

 

 ü a = 2 + (0.05 + 0.005 + 0.0005 + ... ...) 

  = 2 + 
1

18
 = 

37
18

 (Ans.) 

i cÖ`Ë avivi 1g c`, a = 
1

3x ý 4
 

 mvaviY AbycvZ, r = 
1

(3x ý 4)2 ø 
1

3x ý 4
 = 

1

3x ý 4
 

 avivwUi AmxgZK mgwó _vK!e hw` I  Kej hw` |r| < 1 nq 

 A_©vr, | |1

3x ý 4
 < 1 ev, ý 1 < 

1

3x ý 4
 < 1  ü 

1

3x ý 4
 < 1 

 ev, 3x ý 4 > 1 

 ev, 3x ý 4 + 4 > 1 + 4 

 ev, 3x > 5  ü x > 
5
3

 

 Avevi, 1

3x ý 4
 > ý 1 

 ev, 3x ý 4 < ý 1 

 ev, 3x < 4 ý 1 

 ev, 3x < 3  ü x < 1 

 ü wb!Y©q kZ© : x < 1 A_ev, x > 
5
3

 (Ans.) 
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 avivwUi AmxgZK mgwó Sõ = 
a

1 ý r
  

  = 

1

3x ý 4

1 ý 
1

3x ý 4

 

  = 

1

3x ý 4

3x ý 4 ý 1

3x ý 4

 

  = 
1

3x ý 4
 ô 

3x ý 4

3x ý 5
  

  = 
1

3x ý 5
 (Ans.) 

j cÖ`Ë wØc`x ivwk = ( )x ý 
k
x2

8

 

 awi, x2 Gi mnM (r + 1) Zg c!` Aew¯9Z| 
 GLb, (r + 1) Zg c` = nCra

n ý r.br 

  = 8Crx
8 ý r.( )ý 

k
x2

r

 = 8Crx
8 ý r.xý 2r.(ý k)r 

  = 8Crx
8 ý 3r.(ý k)r 

 kZ©g!Z, x8 ý 3r = x2 

 ev, 8 ý 3r = 2 

 ev, 3r = 6  ü r = 2 

 Avevi,  `Iqv Av!Q, (r + 1) Zg c!`i mnM = 252 

 ü 8Cr(ý k)r = 252 

 ev, 8C2(ý k)2 = 252 

 ev, 28k2 = 252 

 ev, k2 = 
252
28

 = 9 

 ü k = ñ 3 (Ans.) 

 cÖkS  03  P = 5 

2
3 + 5

1
3 Ges Q = 

logk(7 + x)
logkx

.  

K. (27)x = (81)y n!j x
y
 Gi gvb wbY©q Ki| 2 

L. Q = 2 n!j, cÖgvY Ki  h, 2x ý 1 = 29. 4 
M. P = x ý 2 n!j, cÖgvY Ki  h, x3 ý 6x2 ý 3x ý 8 = 0. 4 

3bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, (27)x = (81)y 
  ev, 33x = 34y 

  ev, 3x = 4y 

 ü 
x
y
 = 

4
3
 (Ans.) 

i  `Iqv Av!Q, Q = 2 

 ev, logk(7 + x)
logkx

 = 2 

 ev, logk(7 + x) = 2logkx = logkx
2 

 ev, x + 7 = x2 [logk AcmviY K!i] 
 ev, x2 ý x ý 7 = 0 

 ü x = 
ý (ý 1) ñ (ý 1)2 ý 4.1(ý 7)

2.1
 

  = 
1 ñ 1 + 28

2
 = 

1 ñ 29
2

 

 FYvÍK msL¨vi jMvwi`g AmsÁvwqZ| ZvB x ù 
1 ý 29

2
 

 AZGe, x = 
1 + 29

2
 

 ev, 2x = 1 + 29 

 ü 2x ý 1 = 29 (cÖgvwYZ) 

j  `Iqv Av!Q, P = 5

2
3 + 5

1
3 

 ev, x ý 2 = 5

2
3 + 5

1
3 

 ev, (x ý 2)3 = ( )5

2
3

3

 + ( )5

1
3

3

 + 3.5

2
3.5

1
3( )5

2
3 + 5

1
3  

 ev, x3 ý 3x2.2 + 3.x.22 ý 23 = 52 + 5 + 3.5

2
3

 + 
1
3.(x ý 2)  

[ ] P = x ý 2 = 5

2
3
 + 5

1
3

 

 ev, x3 ý 6x2 + 12x ý 8 = 25 + 5 + 3.51(x ý 2) 

 ev, x3 ý 6x2 + 12x ý 8 = 30 + 15x ý 30 

 ev, x3 ý 6x2 + 12x ý 8 ý 15x = 0 

 ü x3 ý 6x2 ý 3x ý 8 = 0 (cÖgvwYZ) 

 cÖkS  04   

 
K. A(5, 2), B(ý 5, t) Ges C(1, 0) we:`y wZbwU mg!iL n!j t 

Gi gvb wbY©q Ki| 2 
L. cÖgvY Ki  h, PR.QS = PQ.SR + QR.SP. 4 
M. ET  QR n!j, cÖgvY Ki  h, ET2 = QT.RT. 4 

4bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, A(5, 2), B(ý 5, t) I C(1, 0) we: ỳÎq mg!iL| 
 Zvn!j, AB  iLvi Xvj AC  iLvi Xv!ji mgvb n!e| 

 ü 
t ý 2

ý 5 ý 5
 = 

0 ý 2

1 ý 5
 ev, t ý 2

ý 10
 = 

2
4
 = 

1
2
 

 ev, t ý 2 = ý 
10
2

 = ý 5 

 ev, t = ý 5 + 2 = ý 3 

 ü wb!Y©q gvb t = ý 3 (Ans.) 

i we!kl wbe©Pb : g!b Kwi, 
e>!Ë Aa@©wjwLZ PQRS 
PZzfz©!Ri wecixZ evûMy!jv 
h_vµ!g PQ I RS Ges QR 
I PS| PR Ges QS 
PZzfz©RwUi `yBwU KY©|  

 cÖgvY Ki!Z n!e  h, 
 PR.QS = PQ.RS + QR.PS. 

 A¼b : ĀQPR  K ĀSPR  _!K  QvU a!i wb!q P we:`y!Z PS 
 iLvs!ki mv!_ ĀQPR-Gi mgvb K!i ĀSPM AvuwK  hb PM  iLv 
QS KY©!K M we:`y!Z  Q` K!i| 

 cÖgvY : A¼b Abymv!i ĀQPR = ĀSPM  
 Dfqc!¶ ĀRPM  hvM K!i cvB, 
 ĀQPR + ĀRPM = ĀSPM + ĀRPM 

 A_©vr, ĀQPM = ĀRPS 

 GLb ôPQM I ôPRS Gi g!a¨ ĀQPM = ĀRPS 

 ĀPQM = ĀPRS   [GKB e>Ëvskw¯9Z  KvY mgvb e!j] 
 Ges Aewkó ĀPMQ = Aewkó ĀPSR 
 ü ôPQM I ôPRS m`>k!KvYx| 

 ü 
QM
RS

 = 
PQ
PR

 

P 

E 
S 

R 

Q 

O 

M 

P 

R 

S Q 
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 A_©vr, PR.QM = PQ.RS ... .... (i) 

 Avevi, ôPQR I ôPMS Gi g!a¨ 
 ĀQPR = ĀSPM  [A¼b Abymv!i] 
 ĀPRQ = PSM  [GKB e>Ëvskw¯9Z  KvY mgvb e!j] 
 Ges Aewkó ĀPQR = Aewkó ĀPMS 

 ü ôPQR I ôPMS m`>k!KvYx| 

 ü 
PS
PR

 = 
MS
QR

 

 A_©vr, PR.MS = QR.PS ... ... (ii) 

 GLb mgxKiY (i) I (ii)  hvM K!i cvB, 
 PR.QM + PR.MS = PQ.RS + QR.PS 
 ev, PR(QM + MS) = PQ.RS + QR.PS 

 ev, PR.QS = PQ.RS + QR.PS [ h!nZz QM + MS = QS] 
 ü PR.QS = PQ.RS + QR.PS (cÖgvwYZ) 

j we!kl wbe©Pb :  `Iqv Av!Q, 
 ôQRE Gi ĀE = 90ð 
 TE, RQ Gi Dci j¤^| 
 cÖgvY Ki!Z n!e  h, ET2 = RT.QT 

 cÖgvY : ôQRE-G ĀE = 90ð  
 ü ĀRET + ĀTEQ = 90ð ... ... (i) 
 Avevi, ôRTE-G ĀRTE = 90ð 
 ü ĀERT + ĀRET = 90ð ... ... (ii) 
 (i) I (ii) bs n!Z cvB, 
 ĀRET + ĀTEQ = ĀERT + ĀRET 
 ü ĀTEQ = ĀERT 
 GLb, ôRTE I ôQTE-G ĀRTE = ĀQTE = 90ð 
 Ges ĀERT = ĀTEQ 

 Ges Aewkó ĀRET = Aewkó ĀEQT 

 myZivs wÎfzR `yBwU m`>k!KvYx| 

 ü wÎfzRØq m`>k nIqvq RT
ET

 = 
ET
QT

 

 A_©vr, ET2 = RT.QT (cÖgvwYZ) 

 cÖkS  05   jvnvi "Zwi GKwU mge>Ëf:wgK  ej!bi D;PZv 8  mwg 
Ges f:wgi e¨vmva© 6  mwg| 

K. 4  mwg e¨vmwewkó GKwU  Mvj!Ki c>ôZ!ji  ¶Îdj 
wbY©q Ki| 2 

L.  ejbwUi mgMÖZ!ji  ¶Îd!ji mgvb  ¶Îdjwewkó 
Nb!Ki evûi "`N©¨ wbY©q Ki| 4 

M.  ej!b e¨eüZ  jvnv w`!q 6  mwg. e¨v!mi KZMy!jv wb!iU 
 MvjK "Zwi Kiv hv!e? 4 

5bs cÖ!kSi mgvavb
 

h cÖ`Ë  Mvj!Ki e¨vm = 4  mwg 

 ü e¨vmva©, r = 
4
2
 = 2  mwg 

 ü  Mvj!Ki c>ôZ!ji  ¶Îdj = 4ðr2 

  = 4 ô 3.1416 ô 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 
 ü  ej!bi mgMÖZ!ji  ¶Îdj = 2ðr(r + h) eM©GKK 
  = 2 ô 3.1416 ô 6 ô (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  ü a = 9.38 (cÖvq) 

 ü 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 = ðr2h = 3.1416 ô 62 ô 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
 ðr3 

  = 
4
3

 ô 3.1416 ô 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| 
 ü n ô 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.) 

 cÖkS  06  A(6, ý 2), B(6, 5), C(ý 4, 5) Ges D(ý 4, ý 2) GKwU 
PZzfz©!Ri kxl©we:`y| 

K. C we: ỳMvgx Ges 2 Xvjwewkó  iLvi mgxKiY wbY ©q Ki| 2 
L. ABCD PZzfz©!Ri cÖK&wZ wbY©q Ki| 4 
M. ABCD PZzfz©RwUi  h Ask Z&Zxq PZzf©v!M Aew¯9Z Zvi 

 ¶Îdj wbY©q Ki| 4 

6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, C we: ỳi ¯9vbv¼ (ý 4, 5) 

 Avgiv Rvwb, m Xvjwewkó (x1, y1) we: ỳMvgx 
  iLvi mgxKiY : y ý y1 = m(x ý x1) 

 ü 2 Xvjwewkó (ý 4, 5) we: ỳMvgx  iLvi mgxKiY : y ý 5 = 2(x + 4) 
 ev, 2x + 8 ý y + 5 = 0 

 ü 2x ý y + 13 = 0 (Ans.) 

i  

 
 ABCD PZzfz©!Ri 
 evû AB = (6 ý 6)2 + (ý 2 ý 5)2 = 0 + 49 = 7 GKK 
 evû BC = (6 + 4)2 + (5 ý 5)2 = 100 + 0 = 10 GKK 
 evû CD = (ý 4 + 4)2 + (5 + 2)2 = 0 + 49 = 7 GKK 
 evû AD = (6 + 4)2 + (ý 2 + 2)2 = 100 + 0 = 10 GKK 
 KY© AC = (6 + 4)2 + (ý 2 ý 5)2 = 100 + 49 = 149 GKK 
 KY© BD = (6 + 4)2 + (5 + 2)2 = 100 + 49 = 149 GKK 
 A_©vr ABCD PZzfz©!Ri wecixZ evûØq AB = CD Ges BC = AD 

Avevi KY© AC = KY© BD 

 ü ABCD PZzfz©RwU GKwU AvqZ!¶Î| (Ans.) 

j  

 

Y 

Yò 

O 
Xò X 

C(ý 4, 5) B(6, 5) 

A(6, ý 2) D(ý 4, ý 2) F 

E 

Y 

Yò 

O 
Xò X 

C(ý 4, 5) B(6, 5) 

A(6, ý 2) D(ý 4, ý 2) 

E 

Q 
T 

R 
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 ÔLÕ n!Z cvB, ABCD PZzfz©RwU GKwU AvqZ!¶Î AZGe PZzfz©RwU 
Øviv Z&Zxq PZzf©v!M Aew¯9Z OEDF  ¶ÎwUI GKwU AvqZ!¶Î n!e| 

 GLb, CD  iLv y A!¶i mgva@ivj Ges (ý 4, 5) we: ỳMvgx 
 ü CD  iLvi mgxKiY : x = ý 4 

 Abyi�cfv!e D(ý 4, ý 2) we: ỳMvgx I x A!¶i mgva@ivj AD  iLvi 
mgxKiY y = ý 2 

 GLb, x = ý 4  iLvwU x A¶!K (ý 4, 0) we: ỳ!Z Ges y = ý 2 
 iLvwU y A¶!K (0, ý 2) we: ỳ!Z  Q` K!i| 

 A_©vr, E I F we:`yi ¯9vbv¼ h_vµ!g (ý 4, 0) I (0, ý 2) 

 ü OEDF PZzfz©!Ri  ¶Îdj = 
1
2
 | |0   ý4   ý4    0   0

0    0   ý2   ý2   0
  

  = 
1
2

 (8 + 8) = 8 eM©GKK (Ans.) 

 cÖkS  07  secñ ý tanñ = p Ges 2cos2ñ + 2 2 sinñ = Q. 

K. 15ò7òò  K  iwWqv!b cÖKvk Ki| 2 

L. P = x n!j, cÖgvY Ki  h, cosecñ = 
1 + x2

1 ý x2. 4 

M. Q = 3 Ges 0 < ñ < 2ð n!j, ñ Gi gvb wbY©q Ki| 4 

7bs cÖ!kSi mgvavb
 

h cÖ`Ë  KvY = 15ò7òò = ( )15 
7

60

1

 [ 1ò = 60òò] 

  = ( )907
60

1
 = ( )907

60 ô 60

0

 [ 1ð = 60ò] 

  = 
907

60 ô 60
 ô 

ð
180

  iwWqvb [ ] 1ð = 
ðc

180
 

  = 0.0044  iwWqvb (cÖvq) (Ans.) 

i  `Iqv Av!Q, P = x 

 ev, secñ ý tanñ = x ev, 1

cosñ ý 
sinñ
cosñ = x 

 ev, 1 ý sinñ
cosñ  = x ev, (1 ý sinñ)2

cos2ñ  = x2 [eM© K!i] 

 ev, (1 ý sinñ)2

1 ý sin2ñ  = x2 ev, (1 ý sinñ)2

(1 + sinñ)(1 ý sinñ)
 = x2 

 ev, 1 ý sinñ
1 + sinñ = x2 ev, 1 + sinñ

1 ý sinñ = 
1
x2 

 ev, 1 + sinñ + 1 ý sinñ
1 + sinñ ý 1 + sinñ = 

1 + x2

1 ý x2   [ hvRb-we!qvRb K!i] 

 ev, 2

2sinñ = 
1 + x2

1 ý x2 

 ev, 1

sinñ = 
1 + x2

1 ý x2 

 ü cosecñ = 
1 + x2

1 ý x2 (cÖgvwYZ) 

j  `Iqv Av!Q, Q = 3 

 ev, 2cos2ñ + 2 2 sinñ = 3 

 ev, 2 ý 2sin2ñ + 2 2sinñ = 3 

 ev, 2sin2ñ ý 2 2sinñ + 1 = 0 

 ev, ( )2sinñ 2 ý 2 2sinñ.1 + 12 = 0 

 ev, ( )2sinñ ý 1 2 = 0 

 ev, 2sinñ = 1 

 ev, sinñ = 
1

2
 

 ev, sinñ = sin 
ð
4

 = sin( )ð ý 
ð
4

 

 ev, sinñ = sin 
ð
4

 = sin 
3ð
4

 ü ñ = 
ð
4

, 
3ð
4

 

 ü 0 < ñ < 2ð e¨ewa!Z wb!Y©q gvb, ñ = 
ð
4

, 
3ð
4

 (Ans.) 

 cÖkS  08  (i)  GKwU Szwo!Z 10wU Kv!jv, 7wU jvj Ges 5wU mv`v ej Av!Q| 
  (ii) GKwU gỳ ªv wZbevi wb!¶c Kiv n!jv| 

K. GKwU wbi!c¶ Q°v GKevi wb!¶c Ki!j we!Rvo msL¨v 
Ges  gawjK msL¨v IVvi m¤¢vebv wbY©q Ki| 2 

L. gỳ ªvwU wb!¶!ci Probability Tree AsKb K!i eo  Rvo 
2T cvIqvi m¤¢vebv wbY©q Ki| 4 

M. cÖwZ¯9vcb bv K!i GKwU K!i ci ci wZbwU ej Zz!j  bqv 
n!j, meMy!jv ej jvj nIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb
 

h GKwU Q°vq we!Rvo msL¨v : 1, 3, 5 
  gawjK msL¨v : 2, 3, 5 

 Q°vq  gvU msL¨v Av!Q 6wU 
 we!Rvo I  gawjK msL¨v Av!Q 2wU 

 ü we!Rvo Ges  gawjK msL¨v Avmvi m¤¢vebv = 
2
6
 = 

1
3
 (Ans.) 

i wZbevi gỳ ªv wb!¶!ci Probability tree n!e : 

 
 ü 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 

 ü 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¯9vcb 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
 

 ü cÖwZ¯9vcb bv K!i wZb eviB jvj ej Avmvi m¤¢vebv 

= 
7

22
 ô 

6
21

 ô 
5

20
 = 

1
44

 (Ans.) 

 

H 

T 

H 

H 

1g evi wb!¶!c 
gy`ªvi wcV 

H 

T 

H 

T 

H 

T 

T 

H 

T 

T 
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A 

B 

O 

ewikvj  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. 11 n!Z 20 Gi g!a¨ ¯^vfvweK msL¨vMy!jvi GKwU msL¨v "`efv!e 
wbe©vPb Kiv n!jv| wbe©vwPZ msL¨vwU  gŠwjK nIqvi m¤¢vebv KZ? 

 E 2
5
 F 1

3
 G 3

10
 H 1

5
  

2.  
 wP!Î, O  K:`ª n!j wb!Pi  KvbwU mwVK? 
 E ĀAOB õ AB F ĀAOB õ 

1
AB



 G ĀAOB õ AB2 H ĀAOB õ 
1

 AB2  

 wb!Pi Z!_¨i wfwË!Z 3 I 4bs cÖ!kSi DËi `vI : 
 GKB mgZ!j Aew̄ 9Z wZbwU we: ỳ P (ý 2, 1), Q (ý 1, 5) Ges R (a, 3) 
3. g=jwe:`y I P Gi ga¨eZ©x ` =iZ¡ KZ? 
 E 1 GKK F 3 GKK G 2 GKK H 5 GKK  

4. Q I R we:`yi ms!hvM mij!iLvi Xvj 1
2

 n!j a Gi gvb KZ? 

 E – 5 F – 3 G – 2 H 0 
5. a + ab + ab2 + .... Amxg My!YvËi avivwUi mgwó _vK!j, b Gi 

Rb¨  KvbwU mwVK? 
 E b = –1 F | |b  > 1 G | |b  < 1 H b = 1 
6. 2  m. wg. evûwewkó GKwU mylg lofzRvKvi wcÖR!gi D;PZv 4 3  

 m.wg. n!j wcRgwUi AvqZb KZ? 
 E 144 Nb  m.wg. F 72 Nb  m.wg.
 G 48 Nb  m.wg. H 36 Nb  m.wg. 
7. A ÷ B = , n(A) = 3 Ges n(A ø B) = 10 n!j n(B) = ? 
 E 13 F 10 G 7 H 3 

8. sinñ = 
4
5
 Ges ð

2
 < ñ < ð n!j, tanñ Gi gvb KZ?  

 E – 
4
3
 F – 

3
4
 G 

3
4
 H 4

3
 

9. wb!Pi  KvbwU dvskb? 

 

E

  

F

  

 G  H

 

 



10. y = x – 5 Ges y = – x + 5 Gi  Q`we: ỳÑ 

 E (0, 0) F (0, 5) G (5, 0) H (ý 5, 5) 
11. ý 580ð  Kvb PZzf©v!M Aew¯9Z? 
 E cÖ_g F wØZxq G Z&Zxq H PZz_© 
12. P(x, y, z) = x2(y – z) + y2(z – x) + z2 (x – y) n!j, 
 i. P(x, y, z) PµµwgK ivwk 
 ii. P(x, y, z) cÖwZmg ivwk 
 iii. P(1, – 2, 1) = 0 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

13. 

OA = a,  


OB = b Ges AC = BC n!j 


OC = KZ? 

 E a ý b
2

 F b

 2
 ý a G a

 2
 ý b H a + b

2
 

14. ( )x2 + 
1
x

6

  Gi we¯@>wZ!Z x gy³ c`  KvbwU? 

 E 7 F 12 G 15 H 20 
15. f(x) = 3x Gi wecixZ dvskb  KvbwU? 
 E log3x F log3y G logy3 H logx3 
16. 6cm  e¨vmwewkó  Mvj!Ki AvqZb KZ Nb  m.wg.? 
 E 12ð F 27ð G 36ð H 108ð 
 wb!Pi Z_¨  _!K 17 I 18bs cÖ!kSi DËi `vI : 
 GKwU Szwo!Z GKB ai!bi 12wU bxj, 15wU meyR I 20 wU Kv!jv 

ej Av!Q| "`efv!e GKwU ej  bIqv nj| 
17. ejwU bxj nIqvi m¤¢vebv KZ? 

 E 32
47

 F 20
47
 G 15

47
 H 12

47
 

18. ejwU meyR A_ev Kv!jv nIqvi m¤¢vebv KZ? 

 E 15
47

 F 20
47
 G 32

47
 H 35

47
 

19. yx = 9, y2 = 3x mgxKiY  Rv!Ui GKwU mgvavb  KvbwU? 

 E (–3, –3) F ( )2ü 
1
3

 G ( )ý 2ü 
1
3

 H (–2, 3) 

20. 2y = 
x
k

 + 3 Ges 5y – 10x + 8 = 0 mij!iLvØq mgva@ivj n!j k 
Gi gvb KZ? 

 E –1 F – 
1
4
 G 1

4
 H 1 

21. cos2ñ = 
3
4
 n!j, tan2ñ Gi gvb  KvbwU? 

 E 1
4
 F 1

3
 G 7

9
 H 7

4
 

22. wP!Î, ABCD e>!Ëi  K: ª̀ O, BM  AC, ME  BC Ges AB = BC. 

 
 i. AC.BD = AB (CD + AD) ii. AF ù FD 
 iii. AB2 =  BD.BM 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

23. nc3 = nc4 n!j n Gi gvb  KvbwU? 
 E 6 F 7 G 9 H 12 
24. 4x + 3 > 19 AmgZvwUi mgvavb  mU  KvbwU? 
 E S = {x þ  : x > 4} F S = {x þ  : x < 4}
 G S = {x þ  : x ó 4} H S = {x þ  : x ó 4} 
25.  

 
 wPÎ PA  QR, AQ = 7cm Ges QR = 16 cm n!j ôPAQ I 

ôPAR Gi  ¶ÎdjØ!qi AbycvZ KZ? 
 E 7 : 16 F 7 : 9 G 9 : 7 H 16 : 7  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    

B 

E 

C A M 

D 

F 

O 

Y 

X Xò 

Yò 

O 

Y 

X Xò 

Yò
ò

O 

Q 

A 

R 

P 

Y 

X X
ò 

Yò 

O 

Y

X X
ò

Yò

O 
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ewikvj  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 
1| (i)  GKwU AvqZ!¶!Îi "`N©¨ Zvi cÖ!¯9i wØMyY A!c¶v 10 wgUvi 

Kg| AvqZ!¶ÎwUi  ¶Îdj 1000 eM©wgUvi| 
 (ii)  P = a2 ý 9a ý 6, Q = a3 + a2 ý 6a. 

K. 3 ý 4x ý x2 = 0 mgxKi!Yi wbðvqK wbY©q Ki| 2 
L. AvqZ!¶ÎwUi cwimxgv wbY©q Ki| 4 

M. P

Q
  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| A = ( )k + 
x

2

5

 Ges B = 4 + 44 + 444 + ... ... ... 

K. k = 1 n!j A  K c¨vmK¨vj wÎfz!Ri mvnv!h¨ we¯@>Z Ki| 2 
L. B Gi cÖ_g n msL¨K c!`i  hvMdj wbY©q Ki| 4 
M. A = 32 ý px + qx2 + rx3 + ... ... ... n!j, p, q I r Gi gvb 

wbY©q Ki| 4 

3| x
a = 

y
b = 

z
c Ges f(x) = ln 

5 + x

5 ý x
. 

K. mm m = (m m)m n!j m Gi gvb wbY©q Ki| 2 

L. abc = 1 n!j cÖgvY Ki  h, 1

px + pýy + 1
 + 

1

py + p ý z + 1
 + 

1

pz + pýx + 1
 = 1 4 

M. f(x) Gi  Wv!gb I  iÄ wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 
4| ôPQR Gi QR evû A I B we: ỳ!Z mgvb wZbwU As!k wef³ 

n!q!Q| 
K. cÖ`Ë wÎfz!R ĀPQR = 60ð n!j cÖgvY Ki  h,  
 PR2 = PQ2 + QR2 ý PQ.QR. 2 
L. cÖgvY Ki  h, PQ2 + PB2 = 2(AP2 + AB2). 4 
M.  `LvI  h, PQ2 + PR2 = PA2 + PB2 + 4AB2. 4 

5| PQRS GKwU PZzfz©R Ges PR I QS `ywU KY©| 
K. 6  m.wg, 4  m.wg. I 3  m. wg e¨vmva©wewkó wZbwU e>Ë 

ci¯<i!K ewnt¯<k© Ki!j  K:`ªÎq Øviv DrcbS wÎfz!Ri 
cwimxgv wbY©q Ki| 2 

L. cÖ`Ë PZzfz©RwU e>!Ë Aa@wj©wLZ n!j cÖgvY Ki  h, PQ.QS 

= PQ.SR + PS.QR 4 
M.  f±i c×wZ!Z cÖgvY Ki  h, cÖ`Ë PZzfz©!Ri mwbSwnZ 

evûMy!jvi ga¨we:`yi ms!hvRK  iLvmg=n GKwU mvgva@wiK 
DrcbS K!i| 4 

6| GKwU PZzfz©!Ri PviwU kxl©we:`y P(5, 3), Q(ý 4, 2),  

 R(ý 2, ý 1) I S(3, k) Nwoi KuvUvi wecixZ w`!K AvewZ©Z| 
K. PQ mij!iLvi mgxKiY wbY©q Ki| 2 

L. PQRS PZzfz©!Ri  ¶Îdj ôPQS Gi  ¶Îd!ji 56
43

 MyY 

n!j k Gi gvb wbY©q Ki| 4 
M. hw` A(x, y) we: ỳwU P I Q we:`y n!Z mg`=ieZ©x nq, Z!e 

cÖgvY Ki  h, 9x + y ý 7 = 0. 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7|  

 
K. 20ð24ò35òò  K  iwWqv!b cÖKvk Ki| 2 

L. y

x
 + 

x2 + y2

x
 = a n!j cÖgvY Ki  h, cosñ = 

2a

a2 + 1
. 4 

M. x

y
 + 

y

x
 = 

4

3
 n!j ñ Gi gvb wbY©q Ki| 4 

8| GKwU Szwo!Z 10wU jvj, 12wU njy`, 8wU Kv!jv Ges 15wU mv`v ej 
Av!Q| 
K. GKwU gỳ ªv `yBevi wb!¶c Ki!j Dfq  ¶!Î GKB 

djvdj Avmvi m¤¢vebv wbY©q Ki| 2 
L. "`efv!e GKwU ej  bIqv n!j ejwU jvj bv nIqvi 

m¤¢vebv I Kv!jv nIqvi m¤¢vebvi cv_©K¨ wbY©q Ki| 4 
M. cÖwZ¯9vcb bv K!i cici wZbwU ej  Zvjv n!j meMy!jv 

ej njy` nIqvi m¤¢vebv wbY©q Ki| 4 

Y 

Yò 

Xò X 

P (x, y) 

O 
ñ 

M 

A 
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DËigvjv 
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 
 cÖkS  01  (i)  GKwU AvqZ!¶!Îi "`N©¨ Zvi cÖ!¯9i wØMyY A!c¶v 10 
wgUvi Kg| AvqZ!¶ÎwUi  ¶Îdj 1000 eM©wgUvi| 
(ii)  P = a2 ý 9a ý 6, Q = a3 + a2 ý 6a. 

K. 3 ý 4x ý x2 = 0 mgxKi!Yi wbðvqK wbY©q Ki| 2 
L. AvqZ!¶ÎwUi cwimxgv wbY©q Ki| 4 

M. P

Q
  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 3 ý 4x ý x2 = 0 

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

 (i) bs mgxKiY!K ax2 + bx + c = 0 mgxKi!Yi mv!_ Zzjbv K!i cvB, 
 a = ý 1, b = ý 4 Ges c = 3 

 ü wbðvqK, D = b2 ý 4ac 

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

i g!b Kwi, AvqZ!¶ÎwUi cÖ¯9 x wgUvi 
 ü "`N©¨ = (2x ý 10) wgUvi 
 kZ©g!Z, (2x ý 10)x = 1000 

 ev, 2x2 ý 10x ý 1000 = 0 

 ev, x2 ý 5x ý 500 = 0 

 ev, x2 ý 25x + 20x ý 500 = 0 

 ev, x(x ý 25) + 20(x ý 25) = 0 

 ü x = 25 [ x ù ý 20, KviY cÖ¯9 FYvÍK n!Z cv!i bv] 
 ü AvqZ!¶ÎwUi cÖ¯9 = 25 wgUvi 
 Ges "`N©¨ = (2 ô 25 ý 10) wgUvi 
  = (50 ý 10) wgUvi 
  = 40 wgUvi 
 ü AvqZ!¶ÎwUi cwimxgv = 2("`N©¨ + cÖ¯9) 
  = 2(40 + 25) wgUvi 
  = (2 ô 65) wgUvi 
  = 130 wgUvi (Ans.) 

j  `Iqv Av!Q, P = a2 ý 9a ý 6 

 Ges Q = a3 + a2 ý 6a 

 ü 
P
Q

 = 
a2 ý 9a ý 6

a3 + a2 ý 6a
 = 

a2 ý 9a ý 6

a(a2 + a ý 6)
 

  = 
a2 ý 9a ý 6

a(a2 + 3a ý 2a ý 6)
 

  = 
a2 ý 9a ý 6

a{a(a + 3) ý 2(a + 3)}
 

  = 
a2 ý 9a ý 6

a(a + 3)(a ý 2)
 

 awi, a2 ý 9a ý 6

a(a + 3)(a ý 2)
 ú 

A
a

 + 
B

a + 3
 + 

C

a ý 2
 ... ... ... (i) 

 (i) bs mgxKi!Yi Dfqc¶!K a(a + 3)(a ý 2) Øviv MyY K!i cvB, 
 a2 ý 9a ý 6 ú A(a + 3)(a ý 2) + Ba(a ý 2) + Ca(a + 3) 

 ev, a2 ý 9a ý 6 ú A(a2 + a ý 6) + B(a2 ý 2a) + C(a2 + 3a) 

 ev, a2 ý 9a ý 6 ú (A + B + C)a2 + (A ý 2B + 3C)a ý 6A ... ... (ii) 

 (ii) bs mgxKi!Yi Dfqc!¶ mnM mgxK&Z K!i cvB, 
 A + B + C = 1 ... ... ... (iii) 
 A ý 2B + 3C = ý 9 ... ... ... (iv) 

 Ges ý 6A = ý 6  ü A = 1 

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

 ü 2B + 2C = 0 ... ... ... (v) 
 (iv) I (v) bs mgxKiY  hvM K!i cvB, 1 + 5C = ý 9 
 ev, 5C = ý 10 ü C = ý 2 

 C Gi gvb (v) bs G ewm!q cvB, 2B + 2(ý 2) = 0 
 ev, 2B = 4 ü B = 2 

 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 a2 ý 9a ý 6

a(a + 3)(a ý 2)
 ú 

1
a
 + 

2
a + 3

 ý 
2

a ý 2
 

 hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  A = ( )k + 
x

2

5

 Ges B = 4 + 44 + 444 + ... ... ... 

K. k = 1 n!j A  K c¨vmK¨vj wÎfz!Ri mvnv!h¨ we¯@>Z Ki| 2 
L. B Gi cÖ_g n msL¨K c!`i  hvMdj wbY©q Ki| 4 
M. A = 32 ý px + qx2 + rx3 + ... ... ... n!j, p, q I r Gi gvb 

wbY©q Ki| 4 

2bs cÖ!kSi 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 

 ü 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 ý 1) + (100 ý 1) + (1000 ý 1) + ... ... + n Zg c`)} 

  = 
4
9
 {(10 + 100 + 1000 + ... ... + n Zg c`) ý (1 + 1 + 1 + ...  

... + n Zg c`)} 

  = 
4
9
 
þ
ýü

þ
ýü10.( )10n ý 1

10 ý 1
 ý n  = 

40
81

 (10n ý 1) ý 
4
9

 n 

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

 Sn = 
40
81

 (10n ý 1) ý 
4
9

 n (Ans.) 
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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 ý px + qx2 + rx3 + ... ... ... n!j, 
 k5 = 32 = 25 
 ü k = 2 

 ý p = 
5
2
 k4 = 

5
2
 (2)4 = 40 

 ü p = ý 40 

 q = 
5
2

 k3 = 
5
2

 (2)3 = 20 

 Ges r = 
5
4
 k2 = 

5
4
 ô 22 = 5 

 ü p = ý 40, q = 20 I r = 5 (Ans.) 

 cÖkS  03  x
a = 

y
b = 

z
c Ges f(x) = ln 

5 + x

5 ý x
. 

K. mm m = (m m)m n!j m Gi gvb wbY©q Ki| 2 

L. abc = 1 n!j cÖgvY Ki  h, 1

px + pýy + 1
 + 

1

py + p ý z + 1
 + 

1

pz + pýx + 1
 = 1 4 

M. f(x) Gi  Wv!gb I  iÄ wbY©q Ki| 4 

3bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, mm m = ( )m m m 

 ev, ( )mm m
1
m = { }( )m m m

1
m 

 ev, m m = m m 

 ev, m m = m1.m

1
2 

 ev, m m = m
1 + 

1
2 

 ev, m m = m

3
2 

 ev, m = 
3
2
 

 ü m = 
9
4
 (Ans.)    

i  `Iqv Av!Q, x
a = 

y
b = 

z
c Ges abc = 1 

 ü 
x

a = 
y

b Ges y
b = 

z
c 

 ev, a
1
x = b

1
y ev, b

1
y = c

1
z 

 ev, a = b

x
y ü b = c

y
z 

 ev, a = ( )c

y
z

x
y

 [ ]b = c

y
z
 ewm!q  

 ü a = c

x
z
 

 cÖkSg!Z, abc = 1 ev, c
x
z
. c

y
z
. c = 1 

 ev, c
x
z
 + 

y
z
 + 1

 = c0 ev, x
z
 + 

y
z
 + 1 = 0 

 ev, x + y + z
z

 = 0 ev, x + y + z = 0 

 ü x + y = ý z, y + z = ý x Ges x + z = ý y 

 evgc¶ = 
1

px + pýy + 1
 + 

1

py + pýz + 1
 + 

1

pz + pýx + 1
   

  = 
1

py + pýz + 1
 + 

1

pz + pýx + 1
 + 

1

px + pýy + 1
 

  = 
1

py + pýz + 1
 + 

1

pz + 
1
px + 1

 + 
1

px + 
1
py + 1

 

  = 
1

py + pýz + 1
 + 

px

px.pz + 1 + px + 
py

py.px + 1 + py 

  = 
1

py + px + y + 1
 + 

px

1 + px + z + px + 
py

1 + px + y + py  

[ýz = x + y ewm!q] 

  = 
1

1 + py + px + y + 
px

1 + pýy + px + 
py

1 + px + y + py 

  = 
1

1 + py + px + y + 
px

1 + 
1
py + px

 + 
py

1 + px + y + py 

  = 
1

1 + py + px + y + 
px.py

1 + py + px + y + 
py

1 + py + px + y 

  = 
1

1 + py + px + y + 
py

1 + py + px + y + 
px + y

1 + py + px + y 

  = 
1 + py + px + y

1 + py + px + y = 1 = Wvbc¶ 

 ü 
1

px + pýy + 1
 + 

1

py + pýz + 1
 + 

1

pz + pýx + 1
 = 1 (cÖgvwYZ) 

j DÏxcK n!Z cvB, y  = f(x) = ln 
5 + x

5 ý x
 

  h!nZz jMvwi`g kyaygvÎ abvÍK ev¯@e msL¨vi Rb¨ msÁvwqZ nq, 

 m!nZz 5 + x

5 ý x
 > 0 n!e hw` (i) 5 + x > 0 Ges 5 ý x > 0 nq 

 A_ev, (ii) 5 + x < 0 Ges 5 ý x < 0 nq| 
 kZ© (i) n!Z cvB, x > ý 5 Ges ý x > ý 5 ü x < 5 

 ü  Wv!gb = {x : ý 5 < x} ÷ (x : x < 5} 

  = (ý 5, õ) ÷ (ý õ, 5) = (ý 5, 5) 

 kZ© (ii) n!Z cvB, x < ý 5 Ges ý x < ý 5 ü x > 5 

 ü  Wv!gb = {x : x < ý 5} ÷ {x : x > 5} = ö 

 ü cÖ`Ë dvsk!bi  Wv!gb, 
 Df = (i) I (ii) G cÖvß  Wv!g!bi ms!hvM 
  = (ý 5, 5) ø ö = (ý 5, 5) 

  iÄ : y = f(x) = ln 
5 + x

5 ý x
 

  ev, ey = 
5 + x

5 ý x
 

  ev, 5 + x = 5ey ý xey 

  ev, x + xey = 5ey ý 5 

  ev, x (1 + ey) = 5 (ey ý 1) 

  ev, x = 
5 (ey ý 1)

ey + 1
 

  `Lv hv!;Q y Gi mKj ev¯@e gv!bi Rb¨ x Gi gvb ev¯@e nq| 
 ü cÖ`Ë dvsk!bi  iÄ Rf =  

 myZivs,  Wv!gb, Df = (ý 5, 5) Ges  iÄ Rf =  (Ans.) 

 cÖkS  04  ôPQR Gi QR evû A I B we: ỳ!Z mgvb wZbwU As!k 
wef³ n!q!Q| 

K. cÖ`Ë wÎfz!R ĀPQR = 60ð n!j cÖgvY Ki  h,  
 PR2 = PQ2 + QR2 ý PQ.QR. 2 
L. cÖgvY Ki  h, PQ2 + PB2 = 2(AP2 + AB2). 4 
M.  `LvI  h, PQ2 + PR2 = PA2 + PB2 + 4AB2. 4 
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P 

60ð 
Q 

E 
R 

4bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, ôPQR Gi ĀPQR = 60ð, 
  cÖgvY Ki!Z n!e  h, 
 PR2 = PQ2 + QR2 ý PQ.QR 
 A¼b : PE  QR AuvwK| 
 cÖgvY : Avgiv Rvwb,  Kv!bv wÎfz!Ri m=¶¥!Kv!Yi wecixZ evûi Ici 

Aw¼Z eM©!¶Î Aci ỳB evûi Ici Aw¼Z eM©!¶ÎØ!qi mgwó 
A!c¶v H ỳB evûi  h!Kv!bv GKwU I Zvi Ici AciwUi j¤^ 
Awf!¶!ci Aa@M©Z AvqZ!¶!Îi wØMyY cwigvY Kg| 

 ü ôPQR Gi ĀPQR = 60ð, A_©vr m=¶¥!KvY Ges QE, QR Gi Ici 
PQ Gi j¤̂ Awf!¶c| 

 ü PR2 = PQ2 + QR2 ý 2QR.QE ... ... ... (i) 
 mg!KvYx ôPQE-G j¤̂ PE, f:wg QE Ges AwZfzR PQ 

 ü cos ĀPQE = 
QE
PQ

   û
ù

û
ù cosñ = 

f:wg
AwZfzR  

 ev, cos60ð= 
QE
PQ

 ûĀPQE = 60ð] 

 ev,1
2
 = 

QE
PQ

  ü QE = 
1
2
 PQ 

 GLb, (i)bs-G QE-Gi gvb ewm!q cvB, 

 PR2 = PQ2 + QR2 ý 2QR. 
1
2
PQ 

 ü PR2 = PQ2 + QR2 ý PQ.QR (cÖgvwYZ) 

i we!kl wbe©Pb : g!b Kwi, 
ôPQB-G QA = AB Ges PA 
ga¨gv QB evû!K A we:`y!Z 
 Q` K!i| cÖgvY Ki!Z n!e  h, 
PQ2 + PB2 = 2(AP2 + AB2) 

 A¼b : QB evûi Dci PT j¤^ 
A¼b Kwi| 

 cÖgvY : ôPQA Gi ĀPAQ ¯9:j!KvY Ges QA  iLvi ewa©Zvs!ki 
Dci PA  iLvi j¤^ Awf!¶c AT| ¯9:j!Kv!Yi  ¶!Î, 
wc_v!Mviv!mi Dccv!`¨i we¯@>wZ Abymv!i Avgiv cvB,  

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

 GLv!b, ôPBA Gi ĀPAB m=¶¥!KvY Ges AB  iLvi Dci PA 
 iLvi j¤^ Awf!¶c AT. 

 ü m=¶¥!Kv!Yi  ¶!Î, wc_v!Mviv!mi Dccv!`¨i we¯@>wZ Abymv!i 
cvB, PB2 = PA2 + BA2 ý 2BA.AT ... ... ... (ii) 

 GLb, mgxKiY (i) I (ii)  hvM K!i cvB, 
 PQ2 + PB2 = PA2 + QA2 + 2QA.AT + PA2 + BA2 ý 2BA.AT 
  = 2PA2 + QA2 + BA2 + 2QA.AT ý 2BA.AT 
  = 2PA2 + QA2 + QA2 + 2QA.AT ý 2QA.AT  

[ QA = BA] 

  = 2PA2 + 2QA2 = 2(AP2 + AB2)  (cÖgvwYZ) 

j we!kl wbe©vPb :  `Iqv Av!Q, 
ôPQR Gi QR evû A I B we:`y!Z 
mgvb wZbfv!M wef³ nq| A_©vr, 
OA = AB = BR| 

 P, A I P, B  hvM Kwi|  `Lv!Z 
n!e  h, 

 PQ2 + PR2 = PA2 + PB2 + 4AB2 

 cÖgvY : ôPQB Gi ga¨gv PA 

 ü G¨v!cv!jvwbqv!mi Dccv`¨ Abymv!i, 
 PQ2 + PB2 = 2(PA2 + AB2) ... ... ... (i) 
 Avevi, ôPAR G ga¨gv PB 

 ü PA2 + PR2 = 2(PB2 + AB2) ... ... ... (ii) 

 GLb, (i) I (ii)bs mgxKiY  hvM K!i cvB, 
 PQ2 + PB2 + PA2 + PR2 = 2PA2 + 2AB2 + 2PB2 + 2AB2 

 ev, PQ2 + PR2 = 2PA2 + 2PB2 + 4AB2 ý PA2 ý PB2 

 ü PQ2 + PR2 = PA2 + PB2 + 4AB2 ( `Lv!bv n!jv) 

 cÖkS  05  PQRS GKwU PZzfz©R Ges PR I QS `ywU KY©| 
K. 6  m.wg, 4  m.wg. I 3  m. wg e¨vmva©wewkó wZbwU e>Ë 

ci¯<i!K ewnt¯<k© Ki!j  K:`ªÎq Øviv DrcbS wÎfz!Ri 
cwimxgv wbY©q Ki| 2 

L. cÖ`Ë PZzfz©RwU e>!Ë Aa@wj©wLZ n!j cÖgvY Ki  h, PQ.QS 

= PQ.SR + PS.QR 4 
M.  f±i c×wZ!Z cÖgvY Ki  h, cÖ`Ë PZzfz©!Ri mwbSwnZ 

evûMy!jvi ga¨we:`yi ms!hvRK  iLvmg=n GKwU mvgva@wiK 
DrcbS K!i| 4 

5bs cÖ!kSi mgvavb
 

h  

 
 GLv!b, wÎfzRwUi evûi "`N©¨ h_vµ!g (6 + 4) ev 10  m.wg., (4 + 3) ev 

7  m.wg. Ges (6 + 3) ev 9  m.wg. 
 ü wÎfzRwUi cwimxgv = (10 + 7 + 9)  m.wg. 
  = 26  m.wg. (Ans.) 

i we!kl wbe©Pb : g!b Kwi, 
e>!Ë Aa@©wjwLZ PQRS 
PZzfz©!Ri wecixZ evûMy!jv 
h_vµ!g PQ I RS Ges QR 
I PS| PR Ges QS 
PZzfz©RwUi `yBwU KY©|  

 cÖgvY Ki!Z n!e  h, 
 PR.QS = PQ. SR + PS.QR. 
 A¼b : ĀQPR  K ĀSPR  _!K  QvU a!i wb!q P we:`y!Z PS 

 iLvs!ki mv!_ ĀQPR-Gi mgvb K!i ĀSPM AvuwK  hb PM  iLv 
QS KY©!K M we:`y!Z  Q` K!i| 

 cÖgvY : A¼b Abymv!i ĀQPR = ĀSPM  
 Dfqc!¶ ĀRPM  hvM K!i cvB, 
 ĀQPR + ĀRPM = ĀSPM + ĀRPM 
 A_©vr, ĀQPM = ĀRPS 

 GLb ôPQM I ôPRS Gi g!a¨ ĀQPM = ĀRPS 

 ĀPQM = ĀPRS [GKB e>Ëvskw¯9Z  KvY mgvb e!j] 
 Ges Aewkó ĀPMQ = Aewkó ĀPSR 
 ü ôPQM I ôPRS m`>k!KvYx| 

 ü 
QM
RS

 = 
PQ
PR

 

 A_©vr, PR.QM = PQ.RS ... .... (i) 

 Avevi, ôPQR I ôPMS Gi g!a¨ 
 ĀQPR = ĀSPM [A¼b Abymv!i] 
 ĀPRQ = PSM [GKB e >Ëvskw¯9Z  KvY mgvb e!j] 
 Ges Aewkó ĀPQR = Aewkó ĀPMS 

 ü ôPQR I ôPMS m`>k!KvYx| 

 ü 
PS
PR

 = 
MS
QR

 

 A_©vr, PR.MS = QR.PS ... ... (ii) 

 GLb mgxKiY (i) I (ii)  hvM K!i cvB, 
 PR.QM + PR.MS = PQ.RS + QR.PS 
 ev, PR(QM + MS) = PQ.RS + QR.PS 

 ev, PR.QS = PQ.RS + QR.PS [ h!nZz QM + MS = QS] 
 ü PR.QS = PQ.SR + PS.QR. (cÖgvwYZ) 

6 4 

6 4 

3 
3 

P 

Q 
A T 

B 

P 

Q R 
A B 

O 

M 

P 

R 

S Q 
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j g!b Kwi, PQRS PZzfz©!Ri evûMy!jvi ga¨we:`yMy!jv h_vµ!g A, B, 

C I D| cÖgvY Ki!Z n!e  h, ABCD GKwU mvgva@wiK| 

 
 cÖgvY : awi, 


PQ = 


p, 


QR = 


q, 


RS = 


r, 


SP = 


s  

 P, R  hvM Kiv n!jv| 

 Zvn!j, 

AB = 


AQ + 


QB = 

1
2
 ( )


PQ + 


QR  = 

1
2
 (


p + 


q) 

 Abyi�cfv!e, 

BC = 

1
2
 (


q + 


r), 


CD = 

1
2
 (


r + 


s), 


DA = 

1
2
 (


s + 


p) 

 Avevi, 

PR = 


PQ + 


QR = 


p + 


q Ges 


RP = 


RS + 


SP = 


r + 


s 

 wKa8 (

p + 


q) + (


r + 


s) = 


PR  + 


RP = 


PR ý 


PR = 0 

 A_©vr (

p + 


q) = ý (


r + 


s) 

 ü 

AB = 

1
2
 (


p + 


q) = ý 

1
2
 (


r + 


s) = ý 


CD = 


DC 

 Zvn!j, 

AB I 


DC Gi aviK!iLvØq GKB ev mgva@ivj| wKa8 

GLv!b aviK!iLv GK bq| 

 ü aviK!iLvØq mgva@ivj| ü 

AB || 


DC. 

 GLb, 

AB  = 


DC  ü AB = DC 

 ü AB Ges DC mgvb I mgva@ivj| 
 Abyi�cfv!e, BC Ges AD mgvb I mgva@ivj| 
 ü ABCD GKwU mvgva@wiK| (cÖgvwYZ) 

 cÖkS  06  GKwU PZzfz©!Ri PviwU kxl©we: ỳ P(5, 3), Q(ý 4, 2),  R(ý 2, ý 1) 
I S(3, k) Nwoi KuvUvi wecixZ w`!K AvewZ©Z| 

K. PQ mij!iLvi mgxKiY wbY©q Ki| 2 

L. PQRS PZzfz©!Ri  ¶Îdj ôPQS Gi  ¶Îd!ji 56
43

 MyY 

n!j k Gi gvb wbY©q Ki| 4 
M. hw` A(x, y) we: ỳwU P I Q we:`y n!Z mg`=ieZ©x nq, Z!e 

cÖgvY Ki  h, 9x + y ý 7 = 0. 4 

6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, P I Q we: ỳi ¯9vbv¼ h_vµ!g (5, 3) I (ý 4, 2) 

 ü PQ mij!iLvi mgxKiY, x ý 5

5 ý (ý 4)
 = 

y ý 3

3 ý 2
 

  ev, x ý 5
9

 = 
y ý 3

1
 

  ev, x ý 5 = 9y ý 27 

  ü x ý 9y + 22 = 0 (Ans.) 

i  `Iqv Av!Q, PQRS PZzfz©!Ri PviwU kxl©we:`y P(5, 3), Q(ý 4, 2), 

R(ý2, ý 1) I S(3, k) 

 

 PQRS PZzfz©!Ri  ¶Îdj = 
1
2

 
5
3   

ý4
  2

   
ý2
ý1

   
3
k   

5
3  

  = 
1
2

 (10 + 4 ý 2k + 9 ý 5k + 3 + 4 + 12) 

  = 
1
2

 (42 ý 7k) = 21 ý 
7
2

 k eM©GKK 

 Avevi, ôPQS Gi  ¶Îdj = 
1
2
 

5
3   

ý4
  2

   
3
k   

5
3  

  = 
1
2
 (10 ý 4k + 9 ý 5k ý 6 + 12) 

  = 
1
2
 (25 ý 9k) eM©GKK 

 kZ©g!Z, PQRS PZzfz©!Ri  ¶Îdj = 
56
43

. ôPQS Gi  ¶Îdj 

  ev, 21 ý 
7
2

 k = 
56
43

 { }1
2

 (25 ý 9k)  

  ev, 903 ý 
301
2

 k = 700 ý 252k 

  ev, ý 
203
2

 k = 203 

  ü k = ý 2 (Ans.)  

j  `Iqv Av!Q, A(x, y) we: ỳwU P(5, 3) I Q(ý 4, 2) we: ỳ n!Z mg =̀ieZ©x| 
 kZ©g!Z, PA = QA 

 ev, (x ý 5)2 + (y ý 3)2 = (x + 4)2 + (y ý 2)2 

 ev, x2 ý 10x + 25 + y2 ý 6y + 9 = x2 + 8x + 16 + y2 ý 4y + 4 

 ev, 18x + 2y ý 14 = 0   ü 9x + y ý 7 = 0 (cÖgvwYZ) 

 cÖkS  07   

 
K. 20ð24ò35òò  K  iwWqv!b cÖKvk Ki| 2 

L. y

x
 + 

x2 + y2

x
 = a n!j cÖgvY Ki  h, cosñ = 

2a

a2 + 1
. 4 

M. x

y
 + 

y

x
 = 

4

3
 n!j ñ Gi gvb wbY©q Ki| 4 

Yò 

X Xò 

Y 

Q(ý4, 2) 

P(5, 3) 

R(ý2, ý1) 

S(3, k) 

S 

D 

P 

R 

B 

Q 

C 

A 

Y 

Yò 

Xò X 

P (x, y) 

O 
ñ 

M 

A 
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7bs cÖ!kSi mgvavb
 

h 20ð24ò35òò 

 = 20ð + ( )24
60

ð
+ ( )35

60 ô 60
ð
 

 = ( )20 + 
2
5
 + 

7
720

ð
 = ( )14400 + 288 + 7

720
ð
 

 = ( )14695
720

ð
 = ( )2939

144
ð
 

 = 
2939
144

 ô 
ðc

180
 

 = 0.3562c (cÖvq) (Ans.)  

i  

 
  `Iqv Av!Q, y

x
 + 

x2 + y2

x
 = a 

 ev, tanñ + secñ = a ... ... ... (i) 

 Avevi, Avgiv Rvwb, 
 sec2ñ ý tan2ñ = 1 

 ev, (secñ + tanñ)(secñ ý tanñ) = 1 

 ev, a(secñ ý tanñ) = 1  [(i) bs n!Z] 

 ü secñ ý tanñ = 
1
a
 ... ... ... (ii) 

 (i) + (ii) K!i cvB, 

 2 secñ = 
1
a
 + a 

 ev, 2 secñ = 
1 + a2

a
 

 ev, secñ = 
a2 + 1

2a
 

 ev, 1

secñ = 
2a

a2 + 1
  [e¨¯@KiY K!i] 

 ü cosñ = 
2a

a2 + 1
 (cÖgvwYZ)  

j  

 

 cÖ`Ë mgxKiY, x
y

 + 
y
x
 = 

4

3
 

 ev, cotñ + tanñ = 
4

3
 

 ev, 1

tanñ +  tanñ = 
4

3
 

 ev, tan2ñ + 1

tanñ  = 
4

3
 

 ev, 3tan2ñ + 3 = 4 tanñ 

 ev, 3tan2ñ ý 4tanñ + 3 = 0 

 ev, 3tan2ñ ý 3tanñ ý tanñ + 3 = 0 

 ev, 3tanñ(tanñ ý 3) ý 1(tanñ ý 3) = 0 

 ev, (tanñ ý 3)( 3tanñ ý 1) = 0 

 nq, tanñ ý 3 = 0 A_ev, 3tanñ ý 1 = 0 

 ev, tanñ = 3 ev, tanñ = 
1

3
 

 ev, tanñ = tan 
ð
3
 ev, tanñ = tan 

ð
6

 

  = tan ( )ð + 
ð
3

  = tan( )ð + 
ð
6

 

 ü ñ = 
ð
3

, 
4ð
3

 ü ñ = 
ð
6

, 
7ð
6

 

 ü ñ Gi m¤¢ve¨ mKj gvb, ñ = 
ð
6

, 
ð
3

, 
4ð
3

, 
7ð
6

 (Ans.) 

 cÖkS  08  GKwU Szwo!Z 10wU jvj, 12wU njy`, 8wU Kv!jv Ges 15wU 
mv`v ej Av!Q| 

K. GKwU gỳ ªv `yBevi wb!¶c Ki!j Dfq  ¶!Î GKB 
djvdj Avmvi m¤¢vebv wbY©q Ki| 2 

L. "`efv!e GKwU ej  bIqv n!j ejwU jvj bv nIqvi 
m¤¢vebv I Kv!jv nIqvi m¤¢vebvi cv_©K¨ wbY©q Ki| 4 

M. cÖwZ¯9vcb bv K!i cici wZbwU ej  Zvjv n!j meMy!jv 
ej njy` nIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb
 

h ỳBevi gy ª̀v wb!¶!ci Rb¨ cÖvß djvd!ji bgybv  ¶Î :  
 {HH, HT, TH, TT} 

 ü Dfq!¶!Î GKB djvdj Avmvi m¤¢vebv = 
2
4
 = 

1
2
 (Ans.) 

i  `Iqv Av!Q, jvj e!ji msL¨v = 10wU 
 njy` e!ji msL¨v = 12wU 
 Kv!jv e!ji msL¨v = 8wU 
 Ges mv`v e!ji msL¨v = 15wU 
 ü  gvU e!ji msL¨v = (10 + 12 + 8 +15)wU = 45wU 
 ü "`efv!e GKwU ej  bqv n!j ejwU jvj nIqvi m¤¢vebv  

 = 
10
45

 = 
2
9
 

 ejwU jvj bv nIqvi m¤¢vebv = ( )1 ý 
2
9

 = 
9 ý 2

9
 = 

7
9
 

 Avevi, ejwU Kv!jv nIqvi m¤¢vebv = 
8

45
 

 ü m¤¢vebvi cv_©K¨ = ( )7
9
 ý 

8
45

 

  = 
35 ý 8

45
 = 

27
45

 = 
3
5
 (Ans.) 

j GLv!b, njy` ej 12wU 
 Ges  gvU ej 45wU 
 cÖwZ¯9vcb bv K!i ci ci wZbwU ej  Zvjv n!j, 

 cÖ_g ejwU njy` nIqvi m¤¢vebv = 
12
45

 

 wØZxq ejwU njy` nIqvi m¤¢vebv = 
11
44

 

 Z&Zxq ejwU njy` nIqvi m¤¢vebv = 
10
43

 

 ü cÖwZ¯9vcb bv K!i ci ci wZbwU ej  Zvjv n!j meMy!jv  

 ej njy` nIqvi m¤¢vebv = ( )12
45

 ô 
11
44

 ô 
10
43

 

  = 
2

129
 (Ans.) 

Y 

Yò 

Xò X 

P (x, y) 

O 
ñ 

M 

A 

y 
x2 + y2 

x 

ñ 
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w`bvRcyi  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. wb!Pi  KvbwU {x þ  : ý 3 ó x < 3}  mU!K wb!`©k K!i? 
 E {ý 3, 3} F (ý 3, 3) G (ý 3, 3] H [ý 3, 3) 

2. 5x ý 3y = 9 mij!iLvi Xvj KZ? 

 E ý 5
3

 F ý 3
5
 G 5

3
 H 27

5
 

3. x2 ý 5x + 6 = 0 mgxKi!Yi g=jMywji cÖK&wZ  KvbwU? 

 E ev¯@e I Ag =j` F ev¯@e I g=j`
 G ev¯@e I mgvb H Aev¯@e  
4. wb!Pi  KvbwU cÖwZmg ivwk? 
 E 6x2 ý 5xy + 4y2 F xyý1 + yzý1 + zxý1
 G x4 + 3x2y2 ý y4 H xy + yz + zx  
5.  Kvb wÎfz!Ri j¤^we:`y wÎfz!Ri evB!i Aew¯9Z? 
 E ¯9:j!KvYx wÎfzR F mg!KvYx wÎfzR
 G m=¶¥!KvYx wÎfzR H mgevû wÎfzR  
6.  Kv!bv wÎfz!Ri cwie>!Ëi e¨vm 6  mwg n!j, bewe: ỳ e>!Ëi e¨vmva© KZ? 
 E 6  mwg F 3  mwg G 1.5  mwg H 0.75  mwg  
7. mgwØevû wÎfz!Ri mgvb mgvb evûi "`N©¨ 6  m.wg. Ges G!`i 

Aa@fz©³  KvYwU 90ð n!jÑ 
 i. Gi AwZfz!Ri "`N©¨ = 6 2  m.wg. 
 ii. m=¶¥!KvYØ!qi cÖ!Z¨!Ki gvb = 45ð 

 iii. mg!KawYK kxl©we: ỳ  _!K AwZfz!Ri Dci Aw¼Z j!¤̂i "`N©¨ = 3 2  m.wg. 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

8. 5x2 ý 8x = 3 mgxKiYwUi wbðvqK KZ? 

 E 124 F 2 31 G 4 H 2 

9.  Kv!bv e>!Ëi e¨vmva© 2  mwg n!j, e>!Ëi 11  mwg `xN© Pv!ci 
 K:`ª¯9  KvY KZ? 

 E 11
2

  iwWqvb F 2
11

  iwWqvb G 99ð H 60ð  

10. wb!Pi  Kvb we:`ywU 3x + 2y > 5 AmgZvi Rb¨ mZ¨? 
 E (3, ý 2) F (ý 3, 8) G (ý 3, ý 5) H (ý 2, 4) 

11. GKwU avivi n Zg c` = 2 ý (ý 2)ný1 n!j wb!Pi  KvbwU mwVK? 

 E avivi 3q c` = ý 21 F avivi 5g c` = ý 14 

 G avivi 6ô c` = ý 4 H avivi 7g c` = ý 1  
12. mvaviY AbycvZ Gi gvb wb!Pi  KvbwU n!j,  Kv!bv Amxg My!YvËi 

avivi AmxgZK mgwó wbY©q Kiv m¤¢e? 
 E ý 2 F ý 1 G ý 0.5 H 1.5 

13. ý 1060ð  KvYwU  Kvb PZzf©v!M Aew¯9Z? 

 E 1g F 2q G 3q H 4_© 

 wb!Pi Z!_¨i Av!jv!K 14 I 15bs cÖ!kSi DËi `vI : 

 tanA = 
7

24
. 

14. tanA Ges cosA GKB wPýhy³ n!j sinA Gi gvb KZ? 

 E ý 24
25

 F ý 7
25

 G 7
25

 H 24
25

 

15. cotA I cosecA wecixZ wPýhy³ n!j cosecA Gi gvb KZ? 

 E 25
7

 F 24
7
 G ý 24

7
 H ý 25

7
 

16. 33x = 9x + 1 n!j x Gi gvb KZ? 

 E 4 F 2 G 1 H 0 

17. f(x) = ln(x ý 2) Gi  Wv!gb  KvbwU? 

 E R ý {2} F {x þ R : x ó ý 2}
 G {x þ R : x ó 2} H {x þ R : x > 2}  

18. ( )1 ý 
x

2

4

 Gi we¯@>wZi 3q c`  KvbwU? 

 E ý 
x3

2
 F ý 

3x2

2
 G 3x2

2
 H x

3

2
 

19. PQR GKwU wÎfzR n!j, wb!Pi  KvbwU  f±i we!qv!Mi wÎfzR wewa 
wb!`©k K!i? 

 E 

RQ = 


RP ý 


PQ F 


PQ = 


RQ ý 


RP

 G 

PQ = 


QR ý 


RP H 


RQ = 


QP ý 


RP  

 wb!Pi Z!_¨i Av!jv!K 20 I 21bs cÖ!kSi DËi `vI : 
 PviwU we:`yi ¯9vbv¼ A(6, ý 6), B(4, ý 8), C(ý 6, 6)  
 Ges D(ý 4, 8) 

20. A Ges C we:`yi ga¨eZ©x `=iZ¡  KvbwU? 
 E 12 2 GKK F 12 GKK G 6 2 GKK H 4 GKK  
21. A Ges D we:`yMvgx  iLvi Xvj  KvbwU? 

 E ý 
7
5
 F ý 

1
5
 G 1 H 7 

22. 8  m. wg. e¨vmwewkó  Mvj!Ki mgMÖc>!ôi  ¶Îdj KZ eM©  m. wg.? 

 E 2048
3

ð F 256ð G 256
3
ð H 64ð 

23. 6  m.wg. f:wgi e¨vmva©wewkó Ges 10  m. wg.  njv!bv D;PZvwewkó 
 KvY!Ki AvqZb KZ? 

 E 360ð Nb  mwg F 288ð Nb  mwg 
 G 120ð Nb  mwg H 96ð Nb  mwg  
 wb!Pi Z!_¨i Av!jv!K 24 I 25bs cÖ!kSi DËi `vI : 
 40wU wU!K!U 1  _!K 40 ch©a@ µwgK b¤^i  `Iqv Av!Q| 
24. wU!KUMy!jv fv!jvfv!e wgwk!q "`efv!e GKwU wU!KU  bIqv n!j, 

µwgK b¤^iwU 40 Gi MyYbxqK nevi m¤¢vebv KZ? 

 E 1
5
 F 3

20
 G 1

10
 H 1

20
 

25. wU!KUMy!jv fv!jvfv!e wgwk!q "`efv!e GKwU wU!KU  bIqv n!j, 
µwgK b¤^iwU  gŠwjK nevi m¤¢vebv KZ? 

 E 13
40

 F 3
10
 G 1

4
 H 1

5
 

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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w`bvRcyi  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| f(x) = 
3x ý 2
3x + 4

 Ges g(y) = (y ý 2) (y2 + 3). 

K. 3x2 + 5x + 2 = 0 mgxKi!Yi g =jMy!jvi cÖK&wZ wbY©q Ki| 2 
L. f(x) GK-GK dvskb wKbvÑhvPvB Ki| 4 

M. y

g(y)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| P2 + Q2 = 51PQ Ges A = m + 5 ý 3

2
3 ý 3

1
3. 

K. f(x) = ln(2 ý x) dvskbwUi  Wv!gb wbY©q Ki| 2 

L. cÖgvY Ki  h, log( )P ý Q
7

 = log P + log Q. 4 

M. A = 0 n!j, cÖgvY Ki  h, m3 + 15m2 + 66m + 68 = 0. 4 
3| (i) (2 + 5x)ý1 + (2 + 5x)ý2 + (2 + 5x)ý3 + ...... GKwU Amxg aviv| 

 (ii) B = ( )3k ý 
2x

3

7

 

K. (1 ý 2x)5  K c¨vm!K!ji wÎfz!Ri mvnv!h¨ we¯@>Z Ki| 2 
L. B Gi we¯@>wZ!Z k3 Gi mnM 15120 n!j, x Gi gvb 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 

L wefvMÑR¨vwgwZ I  f±i 

4|  

 
 wP!Î PQ e¨vm| PQ = 10  m. wg. I QR = 6  m. wg.| 

K.  Kv!bv wÎfz!Ri cwie>!Ëi  ¶Îdj 256 eM©  m. wg. n!j, 
H wÎfz!Ri bewe:`y e>!Ëi  ¶Îdj wbY©q Ki| 2 

L. cÖgvY Ki  h, PQ2 = PR.PT + QS.QT. 4 
M. PQR wÎfzR!K PR evûi PZzw`©!K GKevi Nyiv!j  h 

Nbe¯8 DrcbS nq Zvi mgMÖZ!ji  ¶Îdj wbY©q Ki| 4 

5|  

 
K. A(5, 6) Ges B(1, 3) n!j, AB  iLvi mgxKiY wbY©q Ki| 2 
L. LM = LN n!j, cÖgvY Ki  h, LM2 ý LP2 = MP.PN. 4 
M. Q I R we: ỳ h_vµ!g LM I LN Gi ga ẅe: ỳ n!j,  f±!ii 

mvnv!h¨ cÖgvY Ki  h, MN || QR Ges QR = 
1
2
MN. 4 

6| D(5, 9), E(ý 6, ý 7), F(15, ý 7) GKwU wÎfz!Ri wZbwU kxl©we:`y| 
K. D I E we:`yMvgx mij!iLvi Xvj wbY©q Ki| 2 
L. P(x, y) we: ỳ n!Z x-A!¶i `=iZ¡ Ges E we: ỳi =̀iZ¡ mgvb 

n!j, cÖgvY Ki  h, x2 + 12x + 14y + 85 = 0. 4 
M. DEF wÎfz!Ri  h Ask x-A!¶i mv!_  h wÎfzR DrcbS 

K!i Zvi  ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| a = cosecñ Ges b = cotñ. 

K. GKwU wÎfz!Ri wZbwU  Kv!Yi AbycvZ 3 : 5 : 7 n!j, 
e>nËg  Kv!Yi e>Ëxqgvb wbY©q Ki| 2 

L. a + b = p n!j, cÖgvY Ki  h, secñ = 
p2 + 1

p2 ý 1
. 4 

M. 3a2 + 2b2 = 18 Ges 0 < ñ < 2ð n!j, ñ Gi gvb wbY©q Ki| 4 

8| (i)  GKRb  jv!Ki Uv½vBj n!Z XvKv ev!m hvIqvi m¤¢vebv 2
7
 

Ges XvKv n!Z PÆMÖvg  Uª!b hvIqvi m¤¢vebv 3
10

 

 (ii)  GKwU _!j!Z 15wU jvj, 18wU meyR I 14wU njy` ej Av!Q| 
K. GKwU wbi!c¶ Q°v wb!¶!c  Rvo msL¨v Avmvi m¤¢vebv 

wbY©q Ki| 2 
L. Probability tree e¨envi K!i  jvKwUi XvKv ev!m wKa8 

PÆMÖvg  Uª!b bv hvIqvi m¤¢vebv wbY©q Ki| 4 
M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici PviwU ej Zz!j 

 bqv nq, Z!e meMy!jv ej meyR nIqvi m¤¢vebv wbY©q Ki| 4 

L 

N M 
P 

S R 

P Q 

T 
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DËigvjv 
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 
 cÖkS  01  f(x) = 

3x ý 2
3x + 4

 Ges g(y) = (y ý 2) (y2 + 3). 

K. 3x2 + 5x + 2 = 0 mgxKi!Yi g=jMy!jvi cÖK&wZ wbY©q Ki| 2 
L. f(x) GK-GK dvskb wKbvÑhvPvB Ki| 4 

M. y

g(y)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h cÖ`Ë mgxKiY : 3x2 + 5x + 2 = 0 

 mgxKiYwU!K ax2 + bx + c = 0 Gi mv!_ Zzjbv K!i cvB, 
 a = 3, b = 5 Ges c = 2 

 ü mgxKiYwUi wbðvqK = b2 ý 4ac 

  = 52 ý 4.3.2 
  = 25 ý 24 
  = 1 > 0 
 mgxKiYwUi wbðvqK k=b¨  _!K eo Ges c=Y©eM© msL¨v| ZvB 

mgxKiYwUi g=jØq ev¯@e, Amgvb I g=j`| (Ans.) 

i awi, x1, x2 þ  Wvg f 
 f(x) GK-GK dvskb n!e hw` I  Kej hw`  h!Kv!bv x1, x2 þ  Wvg 

f Gi Rb¨ f(x1) = f(x2) n!j x1 = x2 nq| 
 GLb, f(x1) = f(x2) 

 ev, 3x1 ý 2
3x1 + 4

 = 
3x2 ý 2
3x2 + 4

 

 ev, 9x1x2 ý 6x1 + 12x2 ý 8 = 9x1x2 + 12x1 ý 6x2 ý 8 

 ev, ý 18x1 = ý 18x2  ü x1 = x2 

 ü f(x) dvskbwU GK-GK dvskb| (hvPvB Kiv n!jv) 

j  `Iqv Av!Q, g(y) = (y ý 2)(y2 + 3) 

 ü 
y

g(y)
 = 

y

(y ý 2)(y2 + 3)
 

 awi, y

(y ý 2)(y2 + 3)
 ú 

A

y ý 2
 + 

By + C
y2 + 3

 ... ... (i) 

 (i) bs Gi Dfqc!¶ (y ý 2)(y2 + 3) Øviv MyY K!i cvB, 
 y = A(y2 + 3) + (By + C)(y ý 2) ... ... (ii) 
 ev, y = Ay2 + 3A + By2 ý 2By + Cy ý 2C 

 ü y = (A + B)y2 + (C ý 2B)y + 3A ý 2C ... ... (iii) 
 (ii) bs G y = 2 ewm!q, 2 = A.(22 + 3) + 0 

 ev, 7A = 2 ü A = 
2
7

 

 (iii) bs Gi Dfqc¶ n!Z y2 Ges y c!`i mnM mgxK&Z K!i cvB, 
 A + B = 0 

 ev, B = ý A ü B = ý 
2
7
 

 Ges C ý 2B = 1 

 ev, C + 
4
7
 = 1 

 ev, C = 1 ý 
4
7

 ü C = 
3
7
 

 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 y

(y ý 2)(y2 + 3)
 ú 

2
7

y ý 2
 + 

( )ý 
2
7

y + 
3
7

y2 + 3
 = 

2

7(y ý 2)
 + 

3 ý 2y
7(y2 + 3)

; 

GwUB wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  P2 + Q2 = 51PQ Ges A = m + 5 ý 3

2
3 ý 3

1
3. 

K. f(x) = ln(2 ý x) dvskbwUi  Wv!gb wbY©q Ki| 2 

L. cÖgvY Ki  h, log( )P ý Q
7

 = log P + log Q. 4 

M. A = 0 n!j, cÖgvY Ki  h, m3 + 15m2 + 66m + 68 = 0. 4 

2bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, f(x) = ln(2 ý x) 

 f(x) dvskbwU msÁvwqZ n!e hw` I  Kej hw` 2 ý x > 0 

 ev, x < 2 nq| 
 ü  Wv!gb, Df = {x : x þ  Ges x < 2} (Ans.) 

i  `Iqv Av!Q, P2 + Q2 = 51PQ 

 ev, P2 ý 2PQ + Q2 = 49PQ ev, (P ý Q)2 = 49PQ 

 ev, P ý Q = 7 P. Q ev, P ý Q
7

 = P. Q 

 ev, log( )P ý Q
7

 = log ( )P. Q  

 ü log( )P ý Q
7

 = log P + log Q (cÖgvwYZ) 

j  `Iqv Av!Q, A = m + 5 ý 3

2
3 ý 3

1
3 

 kZ©g!Z, A = 0 

 ev, m + 5 ý 3

2
3 ý 3

1
3 = 0 

 ev, m + 5 = 3

2
3 + 3

1
3 ... ... (i) 

 ev, (m + 5)3 = ( )3

2
3 + 3

1
3

3

 

 ev, m3 + 3.m2.5 + 3.m.52 + 125 = ( )3

2
3

3

 + ( )3

1
3

3

 + 3.3

2
3.3

1
3 ( )3

2
3 + 3

1
3  

 ev, m3 + 15m2 + 75m + 125 = 9 + 3 + 3.3

2 + 1
3 (m + 5) [(i) n!Z] 

 ev, m3 + 15m2 + 75m + 125 = 12 + 9m + 45 

 ü m3 + 15m2 + 66m + 68 = 0 (cÖgvwYZ) 

 cÖkS  03  (i) (2 + 5x)ý1 + (2 + 5x)ý2 + (2 + 5x)ý3 + ...... GKwU Amxg aviv| 

  (ii) B = ( )3k ý 
2x

3

7

 

K. (1 ý 2x)5  K c¨vm!K!ji wÎfz!Ri mvnv!h¨ we¯@>Z Ki| 2 
L. B Gi we¯@>wZ!Z k3 Gi mnM 15120 n!j, x Gi gvb 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 

3bs cÖ!kSi mgvavb
 

h c¨vm!K!ji wÎfz!Ri mvnv!h¨Ñ 
     1      
    1  1     
   1  2  1    
  1  3  3  1   
 1  4  6  4  1  
1  5  10  10  5  1 

 (1 ý 2x)5 = 1 + 5(ý 2x) + 10(ý2x)2 + 10(ý2x)3 + 5(ý 2x)4 + (ý 2x)5 
  = 1 ý 10x + 40x2 ý 80x3 + 80x4 ý 32x5 (Ans.) 
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i  `Iqv Av!Q, B = ( )3k ý 
2x
3

7

 

 B Gi we¯@>wZ!Z (r + 1) Zg c` = 7Cr(3k)7 ý r ( )ý 
2x
3

r

 

  = 7Cr3
7 ý 2r(ý 1)r.2r.k7 ý r.xr 

 k3 Gi Rb¨, 7 ý r = 3  ü r = 4 

 cÖkSg!Z, 7C4.3
7 ý 2.4.(ý 1)4.24.x4 = 15120 

  ev, 35.
1
3
.16.x4 = 15120 

  ev, x4 = 81 

  ev, x4 = 34 

  ü x = 3 (Ans.) 

j cÖ`Ë aviv (2 + 5x)ý 1 + (2 + 5x)ý 2 + (2 + 5x)ý 3 + ... ... 

 cÖ`Ë avivwUi cÖ_g c`, a = (2 + 5x)ý 1 = 
1

2 + 5x
 

 mvaviY AbycvZ, r = (2 + 5x)ý 2 ø (2 + 5x)ý 1 

  = 
1

(2 + 5x)2 ô (2 + 5x) = 
1

2 + 5x
 

 avivwUi AmxgZK mgwó _vK!e hw` I  Kej hw` | r | < 1 nq| 

 A_©vr, | |1
2 + 5x

 < 1  ev, ý 1 < 
1

2 + 5x
 < 1 

 Zvn!j nq, ý 1 < 
1

2 + 5x
 A_ev, 1

2 + 5x
 < 1 

 ev, 2 + 5x < ý 1 ev, 2 + 5x > 1 

 ev, 5x < ý 3 ev, 5x > ý 1 

 ü x < ý 
3
5
 ü x > ý 

1
5
 

 ü wb!Y©q kZ© : x < ý 
3
5
 A_ev x > ý 

1
5

 

 ü wb!Y©q AmxgZK mgwó = 
a

1 ý r
 = 

1
2 + 5x

1 ý 
1

2 + 5x

 

  = 
1

2 + 5x
 ô 

2 + 5x

2 + 5x ý 1
 

  = 
1

5x + 1
 (Ans.) 

 cÖkS  04   

 
 wP!Î PQ e¨vm| PQ = 10  m. wg. I QR = 6  m. wg.| 

K.  Kv!bv wÎfz!Ri cwie>!Ëi  ¶Îdj 256 eM©  m. wg. n!j, 
H wÎfz!Ri bewe:`y e>!Ëi  ¶Îdj wbY©q Ki| 2 

L. cÖgvY Ki  h, PQ2 = PR.PT + QS.QT. 4 
M. PQR wÎfzR!K PR evûi PZzw`©!K GKevi Nyiv!j  h 

Nbe¯8 DrcbS nq Zvi mgMÖZ!ji  ¶Îdj wbY©q Ki| 4 

4bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, GKwU wÎfz!Ri cwie>!Ëi  ¶Îdj 256 eM©  mwg| 
 cwie>ËwUi e¨vmva© r GKK n!j, ðr2 = 256 

 ev, r2 = 
256

ð  

 ü r = 9.027  mwg (cÖvq) 
 bewe: ỳ e>!Ëi e¨vmva© cwie>!Ëi e¨vmv!a©i A!a©K n!j, bewe: ỳ e>!Ëi 

e¨vmva©, rò = 
r
2
 = 

9.027
2

 = 4.5135  mwg (cÖvq) 

 ü bewe: ỳ e>!Ëi  ¶Îdj = ðrò2 = ð.(4.5135)2 eM©  mwg 
  = 64 eM©  mwg (cÖvq) (Ans.) 

i 

 
 we!kl wbe©Pb :  `Iqv Av!Q, PQ e¨v!mi Ici PQRS GKwU 

Aa©e>Ë| PR I QS R¨vØq ci¯<i T we: ỳ!Z  Q` K!i!Q| cÖgvY 
Ki!Z n!e  h, PQ2 = PR.PT + QS.QT| 

 A¼b : R, S  hvM Kwi| 
 cÖgvY : ôRTS I ôPTQ-G 
 ĀTSR = ĀTPQ [GKB Pvc QR-Gi Ici Aew¯9Z] 
 Ges ĀSTR = ĀPTQ [wecÖZxc  KvY e!j] 
 Aewkó ĀTRS = Aewkó ĀTQP 

 ü ôRTS I ôPTQ m`>k| 

 ü 
PT
ST

 = 
QT
RT

 

 ev, PT.RT = QT.ST 

 ev, PT.RT + PT2 = QT.ST + PT2  [Dfqc!¶ PT2  hvM K!i] 
 ev, PT(RT + PT) = QT.ST + ST2 + PS2 

[PQ e¨vm e!j ĀPST = ĀPSQ = 90ð; ü PT2 = PS2 + ST2] 

 ev, PT.PR = PQ2 ý QS(QS ý ST) 

 ev, PT.PR = PQ2 ý QS.QT 

 ü PQ2 = PR.PT + QS.QT (cÖgvwYZ)  

j wP!Î, PQR wÎfz!Ri ĀPRQ Aa©e>Ë¯9  KvY e!j ôPQR mg!KvYx wÎfzR| 

 
 GLb, wÎfzRwU!K PR evûi Pviw`!K Nyiv!j mge>Ëf:wgK  KvYK 

DrcbS n!e| 
  KvYKwUi f:wgi e¨vmva©, r = QR = 6  mwg  
 Ges  njv!bv D;PZv, l = PQ = 10  mwg| 
 ü  KvYKwUi mgMÖZ!ji  ¶Îdj = ðr(r + l) eM©GKK 
  = ð.6(6 + 10) eM©  mwg 
  = 301.5936 eM©  mwg (Ans.) 

 cÖkS  05   

 
K. A(5, 6) Ges B(1, 3) n!j, AB  iLvi mgxKiY wbY©q Ki| 2 
L. LM = LN n!j, cÖgvY Ki  h, LM2 ý LP2 = MP.PN. 4 
M. Q I R we: ỳ h_vµ!g LM I LN Gi ga ẅe: ỳ n!j,  f±!ii 

mvnv!h¨ cÖgvY Ki  h, MN || QR Ges QR = 
1
2
MN. 4 

R 
Q 

P 

10  mwg 

6  mwg 

P Q 

T 

S R 

L 

N M 
P 

S R 

P Q 

T 
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5bs cÖ!kSi mgvavb
 

h A(5, 6) Ges B(1, 3) we: ỳMvgx AB  iLvi mgxKiY, x ý 5

5 ý 1
 = 

y ý 6

6 ý 3
 

 ev, x ý 5
4

 = 
y ý 6

3
    ev, 3x ý 15 = 4y ý 24 

 ü 3x ý 4y + 9 = 0 (Ans.) 

i we!kl wbe©Pb :  `Iqv 
Av!Q, ôLMN-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 ý LP2 = MP.NP| 

 cÖgvY : ôLMD Gi ĀLDM = GK mg!KvY Ges LM AwZfzR 
[ LD  MN] 

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

 Avevi, ôLPD Gi ĀLDP = GK mg!KvY Ges LP AwZfzR 
[ LD  NM] 

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

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

 ev, LM2 ý LP2 = MD2 ý PD2 

 ev, LM2 ý LP2 = (MD + PD)(MD ý PD) 

 ev, LM2 ý LP2 = (MD + PD).MP 

 ev, LM2 ý 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 ý LP2 = NP.MP 

 ü LM2 ý 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| 

 ü 

QM = 


LQ = 

1
2
 

LM Ges 


LR = 


RN = 

1
2
 

LN 

 wÎfzR wewa Abymv!i cvB, 

MN = 


ML + 


LN 

 ü 

MN = ý 


LM + 


LN = 


LN ý 


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

 Ges 

QR = 


QL + 


LR = ý 


LQ + 


LR 

  = ý 
1
2
 

LM + 

1
2
 

LN [ ] 


LQ = 

1
2
 

LM Ges 


LR = 

1
2
 

LN  

  = 
1
2
 ( )


LN ý 


LM   

  = 
1
2
 

MN [mgxKiY (i) n!Z] 

 myZivs, | |

QR  = 

1
2
 | |


MN  

 ü QR = 
1
2
 MN Ges 


QR I 


MN Gi aviK  iLv GKB ev mgva@ivj| 

 wKa8 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| 
 ü QR || MN 

 A_©vr QR = 
1
2
 MN Ges QR || MN (cÖgvwYZ) 

 cÖkS  06  D(5, 9), E(ý 6, ý 7), F(15, ý 7) GKwU wÎfz!Ri wZbwU kxl©we:`y| 
K. D I E we:`yMvgx mij!iLvi Xvj wbY©q Ki| 2 
L. P(x, y) we: ỳ n!Z x-A!¶i `=iZ¡ Ges E we: ỳi =̀iZ¡ mgvb 

n!j, cÖgvY Ki  h, x2 + 12x + 14y + 85 = 0. 4 
M. DEF wÎfz!Ri  h Ask x-A!¶i mv!_  h wÎfzR DrcbS 

K!i Zvi  ¶Îdj wbY©q Ki| 4 

6bs cÖ!kSi mgvavb
 

h D(5, 9) I E(ý 6, ý 7) we: ỳMvgx mij!iLvi Xvj = 
9 + 7
5 + 6

 = 
16
11

 (Ans.) 

i P(x, y) we:`y n!Z x-A!¶i `=iZ¡, PA = |y| GKK 
 P(x, y) n!Z E(ý 6, ý 7) we: ỳi `=iZ¡, 
 PE = (x + 6)2 + (y + 7)2 GKK 
 cÖkSg!Z, PE = PA 

 ev, (x + 6)2 + (y + 7)2 = y 

 ev, x2 + 12x + 36 + y2 + 14y + 49 = y2 [eM© K!i] 
 ü x2 + 12x + 14y + 85 = 0 (cÖgvwYZ) 

j  `Iqv Av!Q, D(5, 9), E(ý 6, ý 7) I F(15, ý 7) GKwU wÎfz!Ri 
wZbwU kxl©we:`y| 

 
 GLb, D(5, 9) I E(ý 6, ý 7) we: ỳMvgx DE  iLvi mgxKiY, 

  x ý 5
5 + 6

 = 
y ý 9
9 + 7

 ev, 16x ý 80 = 11y ý 90 

 ev, 16x ý 11y = ý 19 

 ü 
x

( )ý 
19
16

 + 
y

( )19
11

 = 1 

 A_©vr, G we:`yi ¯9vbv¼ ( )ý 
19
16
ü 0  

 Avevi, D(5, 9) I F(15, ý 7) we: ỳMvgx DF  iLvi mgxKiY, 

 x ý 5

5 ý 15
 = 

y ý 9
9 + 7

 ev, x ý 5

ý 10
 = 

y ý 9
16

 

 ev, x ý 5

ý 5
 = 

y ý 9
8

 

 ev, 8x ý 40 = ý 5y + 45 

 ev, 8x + 5y = 85 

 ü 
x

( )85
8

 + 
y

17
 = 1 

 A_©vr, M we:`yi ¯9vbv¼ ( )85
8
ü 0  

 DEF wÎfz!Ri x-A!¶i mv!_ DrcbSKvix wÎfzR n!jv DGM| 
 ü DGM wÎfz!Ri kxl©we:`yÎq Nwoi KuvUvi wecix!Z ewm!q 

wÎfzRwUi  ¶Îdj = 
1
2
 
ÿÿ
ÿ

ÿÿ
ÿý19

16
   

85
8

   5   ý
19
16

0    0    9    0
 eM©GKK 

  = 
1
2
 ( )765

8
 + 

171
16

 eM©GKK 

  = 
1701
32

 eM©GKK (Ans.) 

Y 

G 

O 
Xò X 

Yò 

E(ý6, ý 7) F(15, ý 7) 

D(5, 9) 

M 

L 

Q R 

M N 

L 

M 
P D 

N 
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 cÖkS  07  a = cosecñ Ges b = cotñ. 

K. GKwU wÎfz!Ri wZbwU  Kv!Yi AbycvZ 3 : 5 : 7 n!j, 
e>nËg  Kv!Yi e>Ëxqgvb wbY©q Ki| 2 

L. a + b = p n!j, cÖgvY Ki  h, secñ = 
p2 + 1

p2 ý 1
. 4 

M. 3a2 + 2b2 = 18 Ges 0 < ñ < 2ð n!j, ñ Gi gvb wbY©q Ki| 4 

7bs cÖ!kSi mgvavb
 

h awi, wÎfz!Ri  KvYÎq 3x, 5x I 7x 

 kZ©g!Z, 3x + 5x + 7x = ðc 

 ev, 15x = ðc  ü x = 
ðc

15
 

 ü e>nËg  KvY = 7x = 
7ðc

15
 (Ans.) 

i  `Iqv Av!Q, a = cosecñ Ges b = cotñ 

 cÖ`Ë mgxKiY, a + b = p 

  ev, cosecñ + cotñ = p 

  ev, 1

sinñ + 
cosñ
sinñ  = p 

  ev, 1 + cosñ
sinñ  = p 

  ev, (1 + cosñ)2

sin2ñ  = p2 [eM© K!i] 

  ev, (1 + cosñ)2

1 ý cos2ñ  = p2 

  ev, (1 + cosñ)(1 + cosñ)

(1 + cosñ)(1 ý cosñ)
 = p2 

  ev, 1 + cosñ
1 ý cosñ = p2 

  ev, 1 + cosñ + 1 ý cosñ
1 + cosñ ý 1 + cosñ = 

p2 + 1

p2 ý 1
 [ hvRb-we!qvRb K!i] 

  ev, 2

2cosñ = 
p2 + 1

p2 ý 1
 

  ev, 1

cosñ = 
p2 + 1

p2 ý 1
 

  ü secñ = 
p2 + 1

p2 ý 1
 (cÖgvwYZ) 

j  `Iqv Av!Q, a = cosecñ Ges b = cotñ 
 cÖ`Ë mgxKiY, 3a2 + 2b2 = 18 

 ev, 3cosec2ñ + 2cot2ñ = 18 

 ev, 3

sin2ñ + 
2cos2ñ
sin2ñ  = 18 

 ev, 3 + 2cos2ñ = 18 sin2ñ 
 ev, 3 + 2(1 ý sin2ñ) = 18sin2ñ 

 ev, 3 + 2 ý 2sin2ñ = 18 sin2ñ 

 ev, 20 sin2ñ = 5 

 ev, sin2ñ = 
1
4
 ü sinñ = ñ 

1
2
 

 nq, sinñ = 
1
2
 A_ev, sinñ = ý 

1
2
 

 ev, sinñ = sin 
ð
6
 ev, sinñ = ý sin 

ð
6

 

  = sin ( )ð ý 
ð
6

 ev, sinñ = sin( )ð + 
ð
6

 

 ü ñ = 
ð
6

, 
5ð
6

  = sin( )2ð ý 
ð
6

 

  ü ñ = 
7ð
6
ü 
11ð

6
 

 ü ñ = 
ð
6
ü 
5ð
6

, 
7ð
6

, 
11ð

6
 (Ans.) 

 cÖkS  08  (i) GKRb  jv!Ki Uv½vBj n!Z XvKv ev!m hvIqvi 

m¤¢vebv 2
7
 Ges XvKv n!Z PÆMÖvg  Uª!b hvIqvi m¤¢vebv 3

10
 

(ii) GKwU _!j!Z 15wU jvj, 18wU meyR I 14wU njy` ej Av!Q| 
K. GKwU wbi!c¶ Q°v wb!¶!c  Rvo msL¨v Avmvi m¤¢vebv 

wbY©q Ki| 2 
L. Probability tree e¨envi K!i  jvKwUi XvKv ev!m wKa8 

PÆMÖvg  Uª!b bv hvIqvi m¤¢vebv wbY©q Ki| 4 
M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici PviwU ej 

Zz!j  bqv nq, Z!e meMy!jv ej meyR nIqvi m¤¢vebv 
wbY©q Ki| 4 

8bs cÖ!kSi mgvavb
 

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

 ü  gvU bgybvwe: ỳ 6wU Ges  Rvo msL¨v 3wU 

 ü GKevi wb!¶!c Q°vq  Rvo msL¨v Avmvi m¤¢vebv = 
3
6
 = 

1
2
 

(Ans.) 

i  jvKwUi åg!Yi Probability tree wU n!e : 

 

PÆMÖvg 

 Uª!b bq = 
7
10
 

Uv½vBj 

XvKv 

 Uª!b = 
3
10

 

ev!m = 
2
7

 

ev!m bq = 
5
7
 

 Uª!b = 
3
10

 

 Uª!b bq = 
7
10
 

PÆMÖvg 

PÆMÖvg 

PÆMÖvg 

XvKv 

 
 ü  jvKwUi XvKv ev!m wKa8 PÆMÖvg  Uª!b bv hvIqvi m¤¢vebv 

 = 
2
7

 ô 
7
10

 = 
1
5
 (Ans.) 

j  `Iqv Av!Q, GKwU _!j!Z 15wU jvj, 18wU meyR I 14wU njy` ej 

i!q!Q| 

 ü  gvU ej msL¨v = (15 + 18 + 14)wU = 47wU 
 cÖwZ¯9vcb bv K!i cici PviwU ej  Zvjv n!j, 

 cÖ_g ejwU meyR nIqvi m¤¢vebv = 
18
47

 

 wØZxq ejwU meyR nIqvi m¤¢vebv = 
17
46

 

 Z&Zxq ejwU meyR nIqvi m¤¢vebv = 
16
45

 

 PZz_© ejwU meyR nIqvi m¤¢vebv = 
15
44

 

 ü cici PviwU ej  Zvjv n!j meMy!jv meyR nIqvi m¤¢vebv 

 = 
18
47

 ô 
17
46

 ô 
16
45

 ô 
15
44

 = 
204

11891
 (Ans.) 
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gqgbwmsn  evW©-2024 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. 2x = 8y n!j x : y Gi gvb wb!Pi  KvbwU? 

 E 1 : 3 F 1 : 2 G 2 : 1 H 3 : 1 

2. hw` ð < ñ ó 
3ð
2

 Ges tan ñ = 
1
2

 nq Zvn!j sin ñ = KZ? 

 E ý 
1

5
 F ý 5  G 

1

5
 H 3  

3. GKwU XvKv 1.75 wK.wg. c_  h!Z 50 evi  Nv!i| PvKvwUi e¨vm KZ? 
 E 14.41 wgUvi (cÖvq) F 14.11 wgUvi (cÖvq) 
 G 11.14 wgUvi (cÖvq) H 11.05 wgUvi (cÖvq)   

4. F(x) = e

|x|
2  dvskbwUi  Wv!gb KZ? 

 E (ýõ, 0) F [0, õ) G R ý {2} H R 

5. (x2 + 6x + 9)3n Gi we¯@>wZ!Z c`msL¨v 13 n!j n Gi gvb KZ? 

 E 3 F 2 G 1 H ý2 

6.  A 

E F 

B 
D 

C 

G 
     

 

ôABC Gi fi!K:`ª G n!j wb!Pi  KvbwU mwVK? 

 E 


AB ý 


AC = 


BC F 


AB + 


AC = 


BC

 G 


AB + 


AC = 2


AD H 


AD + 


BE ý 


CF = 0  
7. GKwU Q°v wb!¶!c  gŠwjK msL¨v bv DVvi m¤¢vebv KZ? 

 E 
1
2
 F 2

3
 G 

5
6
 H 

1
6
 

8. g=jwe:`yi mv!c!¶ A I B we:`yi Ae¯9vb  f±i h_vµ!g 9a ý 4b 

Ges 4a ý 2b n!j 


AB = KZ? 
 E 2b ý 5a F 5a ý 2b G 10a ý 5b H 10b ý 5a 

9. 4  m.wg. evûwewkó mylg lofzRvKvi wcÖR!gi f:wgi  ¶Îdj? 

 E 12 3 F 18 3 G 24 3 H 28 3  

10. 3  m.wg. D;PZv I 4  m.wg. f:wgi e¨vmwewkó mge>Ëf:wgK 
 KvY!KiÑ 

i.  eµZ!ji  ¶Îdj = 2 13 ð eM©  m.wg. 
ii. f:wgi  ¶Îdj = 4ð eM©  m.wg. 
iii. AvqZb = 4ð Nb  m.wg. 

 wb!Pi  KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii  

11. F(x) = 1 ý 2x Gi  Wv!gb  KvbwU? 

 E {x þ R : x ó 
1
2
} F {x þ R : x > 

1
2
}

 G {x þ R : x < 
1
2
} H {x þ R : x ó 

1
2
}  

12. ax2 ý 6x + 9 = 0 mgxKiYwUi g=jØq mgvb n!j a Gi gvb KZ? 
 E ý1 F 1 G 2 H 4 

13. F(a) = 2a3 + 6a2 ý 6a + b eûc`xwU a ý 1 Øviv wefvR¨ n!j b Gi 
gvb KZ n!e? 

 E ý2 F 1 G 2 H 3 

14. 2 ý 2 + 2 ý 2 +.......avivi cÖ_g (2n + 1) c!`i mgwó KZ? 
 E 3 F 2 G 1 H ý2 

15. 2.8
•
2 Gi g=j`xq fMSvsk wb!Pi  KvbwU? 

 E 28
90

  F 14
9

  G 
127
45

  H 
28
9

   

16. ( )x ý 
1
x2

4

 Gi we¯@>wZ!Z ga¨c`  KvbwU? 

 E 
6
x2  F ý 

6
x2  G ý 4x H 4x 

 wb!Pi Z!_¨i Av!jv!K 17 I 18bs cÖ!kSi DËi `vI : 
 A(5, ý2) Ges B(ý1, 4) we: ỳMvgx  iLvwU X A¶!K P we: ỳ!Z  Q` K!i|  
17.  iLvwU X A!¶i abvÍK w`!Ki mv!_ KZ  KvY DrcbS K!i? 
 E 45ð F 90ð G 135ð H 180ð 

18. P we: ỳi ¯9vbv¼ KZ n!e? 
 E (3, 0) F (0, 3) G (ý3, 0) H (0, ý3) 

19. cosec ñ = 
y
x

 n!j tan( )3ð
2

 ý ñ  Gi gvb KZ? 

 E 
x2 ý y2

y
  F x2 ý y2

x
  G 

y2 ý x2

x
  H 

y2 ý x2

y
   

20. A(1, ý1), B(2, 2) Ges C(4, x) we: ỳ wZbwU mg!iL n!j x Gi gvb KZ? 
 E 3 F 5 G 7 H 8 

21. F(x) = x3 + 3 n!j Fý1 (3) Gi gvb KZ? 
 E 27 F 10 G 4 H 0 

22. 
 A 

12 

B C 
D 

5 

4 

  

 

 wP!Î BD Gi gvb KZ? 
 E 149  F 135  G 131  H 125   

23. 92x + 2 = 25x + 1 Gi mgvavb wb!Pi  KvbwU? 
 E ý3 F ý2 G ý1 H 2 

24. y = x2 + 4x + 1 dvsk!bi  jLwPÎ Kxi�c? 
 E e>Ë F cive>Ë G Dce>Ë H Awae>Ë 

25. a > b Ges c < 0 n!jý 

 i. ac < bc ii. ac > bc iii. a
c
 < 

b
c
  

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

DË
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gqgbwmsn  evW©-2024 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2024 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 
1| P = xý3 + yý3 + zý3 ý 3xý1yý1zý1 Ges Q(x) = 1 ý 8x3. 

 K. 15x3 + bx2 ý x ý 8 Gi GKwU Drcv`K 3x + 2 n!j, b Gi 
gvb wbY©q Ki| 2 

 L. P = 0 n!j, cÖgvY Ki  h, x = y = z A_ev, xy + yz + zx = 0. 4 

 M. 7x2 ý 2
Q(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i) 3(1 + 11 + 111 + ... ...). 

 (ii) a + ap + ap2 + ... ... GKwU My!YvËi aviv| 
 K. 7x ý 1 + 2x2 = 0 mgxKi!Yi wbðvqK wbY©q Ki| 2 
 L. (i) bs avivi 1g n msL¨K c!`i mgwó wbY©q Ki| 4 

 M. a = p = 
1

2x + 3
 n!j, x Gi Dci Kx kZ© Av!ivc Ki!j 

avivwUi AmxgZK mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

3| (i) A = ( )y2 + 
P
y2

6

. 

 (ii) ö(x) = ln 
7 + x

7 ý x
. 

 K. 82x = 2x + 1 n!j, x Gi gvb wbY©q Ki| 2 
 L. A Gi we¯@>wZ!Z y gy³ c!`i gvb 14580 n!j P Gi gvb 

wbY©q Ki| 4 
 M. (ii) bs n!Z ö(x) dvskbwUi  Wv!gb Ges  iÄ wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4| wb!Pi wP!Î ôPQR Gi cwi!K:`ª M Ges AQ = AR| 

 
 K. GKwU Nb!Ki KY© 3 3  m.wg. n!j, Gi AvqZb wbY©q Ki| 2 
 L. cÖgvY Ki  h, PL = 2AL. 4 
 M. ĀR m=¶¥!KvY n!j, QR.BR = PR.CR mgxKiYwU cÖwZwôZ Ki| 4 

5| A(1, 5), B(r, 2), C(3, ý 4) Ges D(6, 0) h_vµ!g ABCD PZzfz©!Ri 
kxl©we:`y| 

 K. AC  iLvi Xvj wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri  ¶Îdj 34 eM© GKK n!j r Gi gvb 

wbY©q Ki| 4 
 M. ACD wÎfz!Ri AD I CD evûi ga ẅe: ỳ h_vµ!g P I Q n!j, 

 f±!ii mvnv!h¨ cÖgvY Ki  h, PQ | | AC Ges PQ = 
1
2
 AC. 4 

6| GKwU cÂfz!Ri cuvPwU kxl©we:`y n!jv P(ý 1, ý 1), M(x, y), Q(1, 1), 

R(2, 7) Ges S(ý 3, 2)| 
 K. PQ  iLv x A!¶i mv!_  h m=¶¥!KvY DrcbS K!i Zv wbY©q 

Ki| 2 
 L. PM = 2QM n!j  ̀ LvI  h, 3x2 + 3y2 ý 10x ý 10y + 6 = 0. 4 
 M. PQRS PZzfz©!Ri  h Ask 2q PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| P = 
cotA + cosecA ý 1

cotA ý cosecA + 1
 Ges R = tanñ + secñ 

 K. ý 315ð  KvYwU  Kvb PZzf©v!M Aew¯9Z wPÎmn wbY©q Ki| 2 

 L. cÖgvY Ki  h, P = 
secA + 1

secA ý 1
. 4 

 M. hw` R = 3 Ges 0 < ñ < 2ð nq, Z!e ñ Gi gvb wbY©q Ki| 4 
8| GKwU Szwo!Z 2x wU jvj, (x + 6)wU mv`v I (x + 3)wU Kv!jv gv!e©j 

Av!Q| "`efv!e GKwU gv!e©j  bqv nj| 
 K. 1wU gy ª̀v I 1wU Q°v wb!¶c NUbvi Probability tree "Zwi Ki| 2 
 L. x = 3 n!j gv!e©jwU Kv!jv A_ev mv`v nIqvi m¤¢vebv 

wbY©q Ki| 4 
 M. x = 4 n!j hw` cÖwZ¯9vcb bv K!i GKwU K!i cici 

PviwU gv!e©j Zz!j  bqv nq, Z!e  `LvI  h meMy!jv 
gv!e©j mv`v nIqvi m¤¢vebv meMy!jv gv!e©j jvj nIqvi 
m¤¢vebvi wZb MyY| 4

Q 

P 

C 

A 

M 
L 

O 

B 
R 
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DËigvjv 
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 
 cÖkS  01  P = xý3 + yý3 + zý3 ý 3xý1yý1zý1 Ges Q(x) = 1 ý 8x3. 

 K. 15x3 + bx2 ý x ý 8 Gi GKwU Drcv`K 3x + 2 n!j, b Gi 
gvb wbY©q Ki| 2 

 L. P = 0 n!j, cÖgvY Ki  h, x = y = z A_ev, xy + yz + zx = 0. 4 

 M. 7x2 ý 2
Q(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb
 

h g!b Kwi, f(x) = 15x3 + bx2 ý x ý 8 

 ü (3x + 2), f(x) eûc`xi GKwU Drcv`K n!e hw` f( )ý 
2
3

 = 0 nq| 

 GLb, f( )ý 
2
3

 = 0 

 ev, 15( )ý 
2
3

3

 + b( )ý 
2
3

2

 ý ( )ý 
2
3

 ý 8 = 0 

 ev, 15 ô ( )ý 8
27

 + 
4b
9

 + 
2
3
 ý 8 = 0 

 ev, ý 40
9

 + 
4b
9

 + 
2
3
 ý 8 = 0 

 ev, ý 40 + 4b + 6 ý 72
9

 = 0 

 ev, 4b ý 106 = 0 

 ev, 4b = 106 

 ev, b = 
106
4

 

 ü b = 
53
2

 (Ans.) 

i  `Iqv Av!Q, P = xý3 + yý3 + zý3 ý 3xý1yý1zý1 

 cÖkSg!Z, P = 0 

 ev, 1
x3 + 

1
y3 + 

1
z3 ý 

3
xyz

 = 0 

 ev, ( )1
x

3

 + ( )1
y

3

 + ( )1
z

3

 ý 3.
1
x
.
1
y
.
1
z
 = 0 

 ev, 1
2
 ( )1

x
 + 

1
y
 + 

1
z { }( )1

x
 ý 

1
y

2

 + ( )1
y
 ý 

1
z

2

 + ( )1
z
 ý 

1
x

2

 = 0 

 ev, ( )1
x
 + 

1
y
 + 

1
z { }( )1

x
 ý 

1
y

2

 + ( )1
y
 ý 

1
z

2

 + ( )1
z
 ý 

1
x

2

 = 0 

 nq, 1
x

 + 
1
y
 + 

1
z
 = 0 ev, yz + zx + xy

xyz
 = 0 ü yz + zx + xy = 0 

 A_ev, { }( )1
x
 ý 

1
y

2

 + ( )1
y
 ý 

1
z

2

 + ( )1
z
 ý 

1
x

2

 = 0 

 GLb, `yB ev Z!ZvwaK eM© ivwki mgwó k=b¨ n!j G!`i cÖ!Z¨KwUi 
gvb c>_K c>_Kfv!e k=b¨ n!e| 

myZivs ( )1
x
 ý 

1
y

2

 = 0 

ev, 1
x
 ý 

1
y
 = 0 ev, 1

x
 = 

1
y
 

ü x = y ... ... (i) 

Avevi, ( )1
y
 ý 

1
z

2

 = 0 

ev, 1
y
 ý 

1
z
 = 0 ev, 1

y
 = 

1
z
 

ü y = z ... ... (ii) 

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

 myZivs yz + zx + xy = 0 A_ev x = y = z (cÖgvwYZ) 

j  `Iqv Av!Q, Q(x) = 1 ý 8x3 

 ü 
7x2 ý 2
Q(x)

 = 
7x2 ý 2

1 ý 8x3 = 
7x2 ý 2

13 ý (2x)3 = 
7x2 ý 2

(1 ý 2x)(1 + 2x + 4x2)
 

 awi, 7x2 ý 2

(1 ý 2x)(1 + 2x + 4x2)
 ú 

A

1 ý 2x
 + 

Bx + C
1 + 2x + 4x2 ... ... (i) 

 Dfqc¶!K (1 ý 2x)(1 + 2x + 4x2) Øviv MyY K!i cvB, 
 7x2 ý 2 ú A(1 + 2x + 4x2) + (Bx + C)(1 ý 2x) 

 ev, 7x2 ý 2 ú A + 2Ax + 4Ax2 + Bx + C ý 2Bx2 ý 2Cx 

 ev, 7x2 ý 2 ú (4A ý 2B)x2 + (2A + B ý 2C)x + A + C ... ... (ii) 

 (ii) bs Gi Dfqc!¶ x2, x Ges aª:eK c!`i mnM mgxK&Z K!i cvB, 
 4A ý 2B = 7 ... ... ... (iii) 
 2A + B ý 2C = 0 ... ... ... (iv) 
 ü A + C = ý 2 ... ... ... (v) 

 (iv) + 2 ô (v) K!i cvB, 
 2A + B ý 2C + 2A + 2C = 0 ý 4 

 ev, 4A + B = ý 4 ... ... ... (vi) 

 (iii) ý (vi) K!i cvB, 
 4A ý 2B ý 4A ý B = 7 ý (ý 4) 

 ev, ý 3B = 11 

 ü B = ý 
11
3

 

 B Gi gvb (vi) bs G ewm!q cvB, 

 4A ý 
11
3

 = ý 4 

 ev, 4A = 
11
3

 ý 4 

 ev, 4A = 
11 ý 12

3
 

 ü A = ý 
1
12

 

 A Gi gvb (v) bs G ewm!q cvB, 

 ý 
1

12
 + C = ý 2 

 ü C = 
1
12

 ý 2 = 
1 ý 24

12
 = ý 

23
12

 

 A, B I C Gi gvb (i) bs G ewm!q cvB, 

 7x2 ý 2
(1 + 2x)(1 + 2x + 4x2)

 ú 

ý 
1
12

1 ý 2x
 + 

ý 
11
3

x ý 
23
12

1 + 2x + 4x2 

 = 
1

12(2x ý 1)
 + 

ý 44x ý 23
12

1 + 2x + 4x2 

 = 
1

12(2x ý 1)
 + 

(ý 44x ý 23)
12(1 + 2x + 4x2)

, hv wb!Y©q AvswkK fMSvsk| (Ans.) 

 cÖkS  02  (i) 3(1 + 11 + 111 + ... ...). 

  (ii) a + ap + ap2 + ... ... GKwU My!YvËi aviv| 
 K. 7x ý 1 + 2x2 = 0 mgxKi!Yi wbðvqK wbY©q Ki| 2 
 L. (i) bs avivi 1g n msL¨K c!`i mgwó wbY©q Ki| 4 

 M. a = p = 
1

2x + 3
 n!j, x Gi Dci Kx kZ© Av!ivc Ki!j 

avivwUi AmxgZK mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 
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2bs cÖ!kSi mgvavb
 

h cÖ`Ë mgxKiY, 7x ý 1 + 2x2 = 0 

 ev, 2x2 + 7x ý 1 = 0 

 mgxKiYwU!K ax2 + bx + c = 0 mgxKi!Yi mv!_ Zzjbv K!i cvB, 
 a = 2, b = 7 Ges c = ý 1 
 ü mgxKi!Yi wbðvqK, D = b2 ý 4ac 
  = 72 ý 4 ô 2 ô (ý 1) 
  = 49 + 8 
  = 57 (Ans.) 

i g!b Kwi, (i) bs avivi cÖ_g n msL¨K c!`i mgwó Sn 

 ü Sn = 3(1 + 11 + 111 + ... ... + n Zg c`) 

 = 
3
9

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

 = 
3
9

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

 = 
3
9
 {(10 + 102 + 103 + ... ... + n Zg c`) ý (1 + 1 + 1 + ... ... + n Zg c`) 

 = 
3
9

 { }10.( )10n ý 1

10 ý 1
 ý n  

 = 
30
81

 (10n ý 1) ý 
3n
9

 

 = 
10
27

 (10n ý 1) ý 
n
3
 

 AZGe, avivwUi n msL¨K c!`i mgwó, Sn = 
10
27

 (10n ý 1) ý 
n
3
 (Ans.) 

j GLv!b, cÖ`Ë My!YvËi avivwU = a + ap + ap2 + ... ... 

 a = p = 
1

2x + 3
 n!j avivwU, 

 1
2x + 3

 + 
1

(2x + 3)2 + 
1

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

 hvi cÖ_g c`, a = 
1

2x + 3
 

 Ges mvaviY AbycvZ, r = 

1
(2x + 3)2

1
2x + 3

 = 
1

2x + 3
 

 ü avivwUi AmxgZK mgwó _vK!e hw` I  Kej hw` |r| < 1 nq| 

 A_©vr, | |1
2x + 3

 < 1 

 ev, ý 1 < 
1

2x + 3
 < 1 nq| 

1
2x + 3

 < 1 

ev, 2x + 3 > 1 

ev, 2x > 1 ý 3 

ev, 2x > ý 2 
ü x > ý 1 

Avevi, 
1

2x + 3
 > ý 1 

ev, ý (2x + 3) > 1 

ev, 2x + 3 < ý 1 

ev, 2x < ý 1 ý 3 

ev, 2x < ý 4 

ev, x < ý 2 

 ü x > ý 1 A_ev, x < ý 2 n!j cÖ`Ë avivwUi AmxgZK mgwó 
_vK!e| (Ans.) 

 AmxgZK mgwó, Sõ = 
a

1 ý r
 

  = 

1
2x + 3

1 ý 
1

2x + 3

 

  = 

1
2x + 3

2x + 3 ý 1
2x + 3

 

  = 
1

2x + 3
 ô 

2x + 3
2x + 2

 

  = 
1

2(x + 1)
 (Ans.) 

 cÖkS  03  (i) A = ( )y2 + 
P
y2

6

. 

  (ii) ö(x) = ln 
7 + x

7 ý x
. 

 K. 82x = 2x + 1 n!j, x Gi gvb wbY©q Ki| 2 
 L. A Gi we¯@>wZ!Z y gy³ c!`i gvb 14580 n!j P Gi gvb 

wbY©q Ki| 4 
 M. (ii) bs n!Z ö(x) dvskbwUi  Wv!gb Ges  iÄ wbY©q Ki| 4 

3bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, 82x = 2x + 1 

  ev, (23)2x = 2x + 1 

  ev, 26x = 2x + 1 

  ev, 6x = x + 1 

  ev, 6x ý x = 1 

  ev, 5x = 1 

  ü x = 
1
5

 (Ans.) 

i  `Iqv Av!Q, A = ( )y2 + 
p
y2

6

 

 = ( )60 (y2)6 + ( )61 (y2)5.
p
y2 + ( )62  (y2)4.( )p

y2

2

 + ( )63 (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 

 cÖkSg!Z, 20p3 = 14580 

 ev, p3 = 
14580

20
 

 ev, p3 = 729 

 ev, p3 = 93 

 ü p = 9 (Ans.) 

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

7 ý x
 

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

 ü 
7 + x

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

 A_ev (ii) 7 + x < 0 Ges 7 ý x < 0 nq| 
 (i) bs n!Z cvB, x > ý 7 Ges ý x > ý 7 ü x < 7 

 ü  Wv!gb = {x : ý 7 < x} Ges {x : x < 7} 

  = (ý 7, õ) ÷ (ý õ, 7) 

  = (ý 7, 7) 

 (ii) bs n!Z cvB, x < ý 7 Ges ý x < ý 7 ü x > 7 

 ü  Wv!gb = {x : x < ý 7} ÷ {x : x > 7} = ö 

 ü cÖ`Ë dvsk!bi  Wv!gb 
 Df = (i) I (ii) G cÖvß  Wv!g!bi ms!hvM = (ý 7, 7) ø ö = (ý 7, 7)  

(Ans.) 

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

7 ý x
 

 ev, ey = 
7 + x

7 ý x
 ev, 7 + x = 7ey ý xey 

 ev, x(1 + ey) = 7(ey ý 1) ev, x = 
7(ey ý 1)

ey + 1
 

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

P 

A 

C 
Q 

 cÖkS  04  wb!Pi wP!Î ôPQR Gi cwi!K:`ª M Ges AQ = AR| 

 
 K. GKwU Nb!Ki KY© 3 3  m.wg. n!j, Gi AvqZb wbY©q Ki| 2 
 L. cÖgvY Ki  h, PL = 2AL. 4 
 M. ĀR m=¶¥!KvY n!j, QR.BR = PR.CR mgxKiYwU cÖwZwôZ 

Ki| 4 

4bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, Nb!Ki KY© 3a = 3 3 ev, a = 3  mwg 
 ü Nb!Ki AvqZb, a3 = 33 = 27 Nb  mwg (Ans.) 

i  

 
 we!kl wbe©Pb : g!b Kwi, ôPQR Gi j¤^we: ỳ O, cwi!K:`ª M Ges 

PA GKwU ga¨gv| j¤^we:`y O Ges cwi!K:`ª M Gi ms!hvM  iLv 
PA ga¨gv!K L we:`y!Z  Q` K!i!Q| 

 M, A  hvM Ki!j MA  iLv QR Gi Dci j¤^| cÖgvY Ki!Z n!e 
 h, PL = 2AL| 

 cÖgvY : ôPQR Gi j¤^we: ỳ O  _!K P kx!l©i `=iZ¡ OP Ges 
cwi!K:` ª M  _!K P kx!l©i wecixZ evû QR Gi ` =iZ¡ MA| 

 ü OP = 2MA ... ... (i) 

 GLb  h!nZz PB I MA DfqB QR Gi Dci j¤^  m!nZz PB || 

MA| GLb PB || MA Ges PA G!`i  Q`K| myZivs GKva@i  KvY 
nIqvq ĀAPB = ĀPAM. A_©vr, ĀOPL = ĀMAL| 

 GLb ôPLO Ges ôALM Gi g!a¨ 
 ĀPLO = ĀALM [wecÖZxc  KvY] 
 ĀOPL = ĀMAL [GKva@i  KvY] 
 ü Aewkó ĀPOL = Aewkó ĀAML 

 ü ôPLO Ges ôALM m`>k!KvYx| 

 myZivs PL
AL

 = 
OP
MA

 A_©vr, PL
AL

 = 
2MA
MA

 [(i) bs mgxKiY n!Z] 

 ev, PL
AL

 = 
2
1
 myZivs PL = 2AL (cÖgvwYZ) 

j g!b Kwi, ôPQR-G 
 PB  QR Ges QC  PR 

 ôPBR I QCR-G 
 ĀPBR = ĀQCR = 90ð [ `Iqv Av!Q] 
 ĀR mvaviY m=¶¥!KvY 
 ü ôPBR I ôQCR m >̀k!KvYx| 

 ü 
QR
PR

 = 
CR
BR

 

 ev, QR.BR = PR.CR 

 ü mgxKiYwU cÖwZwôZ n!jv| (Ans.) 

 cÖkS  05  A(1, 5), B(r, 2), C(3, ý 4) Ges D(6, 0) h_vµ!g ABCD 
PZzfz©!Ri kxl©we:`y| 
 K. AC  iLvi Xvj wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri  ¶Îdj 34 eM© GKK n!j r Gi gvb 

wbY©q Ki| 4 
 M. ACD wÎfz!Ri AD I CD evûi ga ẅe: ỳ h_vµ!g P I Q n!j, 

 f±!ii mvnv!h¨ cÖgvY Ki  h, PQ | | AC Ges PQ = 
1
2
 AC. 4 

5bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, A(1, 5), C(3, ý 4) 

 ü AC  iLvi Xvj = 
ý 4 ý 5

3 ý 1
 = 
ý 9
2

 (Ans.) 

i  `Iqv Av!Q, A(1, 5), B(r, 2), C(3, ý 4) Ges D(6, 0) 

 ü ABCD PZzfz©!Ri  ¶Îdj = 
1
2
 | |1

5   
r
2   

3
ý4

   
6
0   

1
5  

  = 
1
2

 {(2 ý 4r + 0 + 30) ý (5r + 6 ý 24 + 0)} 

  = 
1
2

 (32 ý 4r ý 5r + 18) 

  = 
1
2

 (50 ý 9r) 

 ü cÖkSg!Z, 1
2
 (50 ý 9r) = 34 

 ev, 50 ý 9r = 68 

 ev, 50 ý 68 = 9r 

 ev, ý 18 = 9r 

 ü r = ý 2 (Ans.) 

j g!b Kwi, ACD wÎfz!Ri AD I CD evûi ga¨we:`y h_vµ!g P I Q 

cÖgvY Ki!Z n!e  h, PQ || AC Ges PQ = 
1
2

AC 

  f±i we!qv!Mi wÎfzR wewa Abymv!i 

DQ ý 


DP = 


PQ ... ... ... (i) 

 Ges 

DC ý 


DA = 


AC 

 wKa8 

DC = 2


DQ, 


DA = 2


DP 

[ P I Q we: ỳ h_vµ!g DA Ges DC Gi ga¨we: ỳ] 
 ü 2


DQ ý 2


DP = 


AC 

 A_©vr, 2( )

DQ ý 


DP  = 


AC 

  2.

PQ = 


AC 

  ü 

PQ = 

1
2
 

AC 

 Zvn!j, | |

PQ  = 

1
2
 | |

AC  

 ev, PQ = 
1
2
 AC 

 myZivs, PQ Ges AC  f±iØ!qi aviK  iLv GKB ev mgva@ivj| 
wKa8 GLv!b aviK  iLv GK bq| myZivs 


PQ I 


AC  f±iØ!qi aviK 

 iLvØq A_©vr PQ Ges AC mgva@ivj| 

 ü PQ || AC Ges PQ = 
1
2
 AC (cÖgvwYZ) 

 cÖkS  06  GKwU cÂfz!Ri cuvPwU kxl©we:`y n!jv P(ý 1, ý 1), M(x, y), 

Q(1, 1), R(2, 7) Ges S(ý 3, 2)| 
 K. PQ  iLv x A!¶i mv!_  h m=¶¥!KvY DrcbS K!i Zv wbY©q 

Ki| 2 
 L. PM = 2QM n!j  ̀ LvI  h, 3x2 + 3y2 ý 10x ý 10y + 6 = 0. 4 
 M. PQRS PZzfz©!Ri  h Ask 2q PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

P 

Q 

M L 
O 

A B 
R 

Q 

P 

C 

A 

M 
L 

O 

B 
R 

P 

Q R 
B 

C 
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6bs cÖ!kSi mgvavb
 

h  `Iqv Av!Q, P(ý 1, ý 1) Ges Q(1, 1) 

 PQ  iLvi Xvj, m = 
1 + 1
1 + 1

 = 
2
2
 = 1 

 awi, PQ  iLv x A!¶i mv!_ ñ  KvY DrcbS K!i| 
 ü tanñ = m = 1 = tan 45ð 
 ü ñ = 45ð 
 ü PQ  iLv x A!¶i mv!_ 45ð  KvY DrcbS K!i| (Ans.) 

i  `Iqv Av!Q, P(ý 1, ý 1), M(x, y) Ges Q(1, 1) 

 ü PM = (x + 1)2 + (y + 1)2 

 Ges QM = (1 ý x)2 + (1 + y)2 

 cÖkSg!Z, PM = 2QM 

 ev, (x + 1)2 + (y + 1)2 = 2 ô (1 ý x)2 + (1 ý y)2 

 ev, x2 + 2x + 1 + y2 + 2y + 1 = 4 ô {(x2 ý 2x + 1) + (y2 ý 2y + 1)} 

 ev, x2 + y2 + 2x + 2y + 2 = 4x2 + 4y2 ý 8x ý 8y + 8 

 ev, 4x2 ý x2 + 4y2 ý y2 ý 8x ý 2x ý 8y ý 2y + 8 ý 2 = 0 

 ü 3x2 + 3y2 ý 10x ý 10y + 6 = 0 ( `Lv!bv n!jv) 

j PQRS PZzfz©RwUi MONS Ask wØZxq PZzf©v!M Ae¯9vb K!i| 

 
 GLv!b, RS  iLvi mgxKiY, x ý 2

2 + 3
 = 

y ý 7

7 ý 2
 

  ev, x ý 2
5

 = 
y ý 7

5
 

  ü x ý y + 5 = 0 ... ... ... (i) 

 (i) bs  iLvwU y-A¶!K  h we:`y!Z  Q` K!i Zvi fzR 0 n!e| 
AZGe, 0 ý y + 5 = 0 ev, y = 5 

 ü M we: ỳi ¯9vbv¼ (0, 5) 

 Avevi, PQ  iLvi mgxKiY, x ý 1
1 + 1

 = 
y ý 1
1 + 1

 

  ev, x ý 1 = y ý 1 

  ü y = x ... ... ... (ii) 

 (ii) bs  iLvwU x-A¶!K  h we:`y!Z  Q` K!i Zvi  KvwU 0 n!e| 
 ü x = 0 

 ü O we: ỳi ¯9vbv¼ (0, 0) 

 Avevi, PS  iLvi mgxKiY, x + 3

ý 3 + 1
 = 

y ý 2
2 + 1

 

  ev, x + 3

ý 2
 = 

y ý 2
3

 

  ev, 3x + 9 = ý 2y + 4 

  ü 3x + 2y + 5 = 0 ... ... (iii) 

 (iii) bs  iLvwU x A¶!K  h we:`y!Z  Q` K!i Zvi  KvwU 0 n!e| 
 ü 3x + 2.0 + 5 = 0 
 ev, 3x = ý 5 

 ü x = ý 
5
3
 

 ü N we: ỳi ¯9vbv¼ ( )ý 
5
3
ü 0  

 ü cÖvß we:`ymg=n Nwoi KuvUvi w`!K wb!q MONS As!ki  ¶Îdj 

= 
1
2

  
ÿÿ
ÿ

ÿÿ
ÿ0   0   ý

5
3

   ý3   0

5   0    0    2   5
 

 = 
1
2

 |0 + 0 ý 
10
3

 ý 15 ý 0 + 0 + 0 ý 0| 

 = 
1
2

 ô 
10 + 45

3
 

 = 
55
6

 eM©GKK (Ans.) 

 cÖkS  07  P = 
cotA + cosecA ý 1

cotA ý cosecA + 1
 Ges R = tanñ + secñ 

 K. ý 315ð  KvYwU  Kvb PZzf©v!M Aew¯9Z wPÎmn wbY©q Ki| 2 

 L. cÖgvY Ki  h, P = 
secA + 1

secA ý 1
. 4 

 M. hw` R = 3 Ges 0 < ñ < 2ð nq, Z!e ñ Gi gvb wbY©q 
Ki| 4 

7bs cÖ!kSi mgvavb
 

h  

 
 ü ý 315ð  KvYwU cÖ_g PZzf©v!M Aew¯9Z| (Ans.) 

i  `Iqv Av!Q, 

 P = 
cotA + cosecA ý 1

cotA ý cosecA + 1
 

  = 
cotA + cosecA ý (cosec2A ý cot2A)

cotA ý cosecA + 1
 

  = 
cotA + cosecA + (cotA + cosecA)(cotA ý cosecA)

cotA ý cosecA + 1
 

  = 
(cotA + cosecA)(cotA ý cosecA + 1)

(cotA ý cosecA + 1)
 

  = cotA + cosecA 

  = 
cosA
sinA

 + 
1

sinA
 

  = 
1 + cosA

sinA
 = 

(1 + cosA)2

sin2A
 

  = 
(1 + cosA)2

1 ý cos2A
 

  = 
(1 + cosA)2

(1 + cosA)(1 ý cosA)
 

  = 
1 + cosA

1 ý cosA
 = 

1 + 
1

secA

1 ý 
1

secA

 

  = 

secA + 1
secA

secA ý 1
secA

 = 
secA + 1

secA ý 1
 

 ü P = 
secA + 1

secA ý 1
 (cÖgvwYZ)  

Y 

Xò 

Yò 

X 
O 

ý315ð 

Y 

Yò 

Xò X 
O 

P(ý1, ý1) 

S(ý3, 2) 

M(0, 5) 

Q(1, 1) 

R(2, 7) 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1842 

j  `Iqv Av!Q, R = tanñ + secñ 

 R = 3 n!j, 
 ü tanñ + secñ = 3 

 ev, secñ = 3 ý tanñ 

 ev, sec2ñ = ( )3 ý tanñ 2 [eM© K!i] 
 ev, 1 + tan2ñ = 3 ý 2 3tanñ + tan2ñ 
 ev, 2 3 tanñ = 2 

 ev, tanñ = 
1

3
  [ 0 ó ñ ó 2ð] 

 tanñ 1g I 3q PZzf©v!M abvÍK, 
 1g PZzf©v!M, 

 ev, tanñ = tan 
ð
6

 

 ü ñ = 
ð
6

 

 3q PZzf©v!M, 

 tanñ = tan( )ð + 
ð
6

 

 ev, tanñ = tan 
7ð
6

 

 ü ñ = 
7ð
6

 

 GLb, tanñ = 
ð
6

 n!j,  
 tanñ + secñ 

 = tan
ð
6

 + sec
ð
6

 

 = 
1

3
 + 

2

3
 = 

3

3
 = 3 

 Ges ñ = 
7ð
6

 n!j, 

 tan 
7ð
6

 + sec 
7ð
6

 

 = tan( )ð + 
ð
6

 + sec( )ð + 
ð
6

 

 = tan 
ð
6

 ý sec 
ð
6

 

 = 
1

3
 ý 

2

3
 

 = ý 
1

3
 

 ü ñ = 
7ð
6

 Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 

 ü ñ = 
ð
6

 (Ans.) 

 cÖkS  08  GKwU Szwo!Z 2x wU jvj, (x + 6)wU mv`v I (x + 3)wU 
Kv!jv gv!e©j Av!Q| "`efv!e GKwU gv!e©j  bqv nj| 
 K. 1wU gy ª̀v I 1wU Q°v wb!¶c NUbvi Probability tree "Zwi Ki| 2 
 L. x = 3 n!j gv!e©jwU Kv!jv A_ev mv`v nIqvi m¤¢vebv 

wbY©q Ki| 4 
 M. x = 4 n!j hw` cÖwZ¯9vcb bv K!i GKwU K!i cici 

PviwU gv!e©j Zz!j  bqv nq, Z!e  `LvI  h meMy!jv 
gv!e©j mv`v nIqvi m¤¢vebv meMy!jv gv!e©j jvj nIqvi 
m¤¢vebvi wZb MyY| 4 

8bs cÖ!kSi mgvavb
 

h GKwU gy ª̀v I GKwU Q°v wb!¶c NUbvi Probability tree wb!æ 
 `Lv!bv n!jv : 

 
 ü bgybv  ¶ÎwU n!e : {H1, T1, H2, T2, H3, T3, H4, T4, H5, T5, 

H6, T6} (Ans.) 

i x = 3 n!j, 
 jvj gv!e©j, 2x = 2 ô 3 = 6wU 
 mv`v gv!e©j, (x + 6) = 3 + 6 = 9wU 
 Kv!jv gv!e©j, (x + 3) = 3 + 3 = 6wU 
  gvU gv!e©j = 6 + 9 + 6 = 21wU 

 "`efv!e GKwU gv!e©j  bIqv n!j Kv!jv nIqvi m¤¢vebv = 
6

21
 

 Ges mv`v nIqvi m¤¢vebv = 
9

21
 

 ü gv!e©jwU Kv!jv A_ev mv`v nIqvi m¤¢vebv = 
6

21
 + 

9
21

 

  = 
15
21

 = 
5
7
 (Ans.) 

j x = 4 n!j 
 jvj gv!e©j = 2 ô 4 = 8wU 
 mv`v gv!e©j = 4 + 6 = 10wU 
 Kv!jv gv!e©j = 4 + 3 = 7wU 

 ü Kv!jv gv!e©j = 8 + 10 + 7 = 25wU 

 ü cÖwZ¯9vcb bv K!i cici PviwU gv!e©j Zz!j  bqv n!j meMy!jv 

gv!e©j mv`v nIqvi m¤¢vebv = 
10
25

 ô 
9
24

 ô 
8

23
 ô 

7
22

 = 
21

1265
 

 Ges meMy!jv gv!e©j jvj nIqvi m¤¢vebv = 
8
25

 ô 
7

24
 ô 

6
23

 ô 
5

22
 

  = 
7

1265
 

 ü meMy!jv gv!e©j mv`v nIqvi m¤¢vebv = 
21

1265
  

  = 3 ô 
7

1265
  

  = 3 ô jvj nIqvi m¤¢vebv 

 ü meMy!jv gv!e©j mv`v nIqvi m¤¢vebv meMy!jv gv!e©j jvj 
nIqvi m¤¢vebvi wZb MyY| ( `Lv!bv n!jv) 

 

gỳ ªvi wcV 

T H 

6 
5 

4 3 
2 

1 6 
5 

4 3 
2 

1 

Q°vi wcV 
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XvKv  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. 2y + 3 + 2y + 1 = 320 n!j y = ? 
 E 0 F 1 G 4 H 5  

2. x + 3y + 5 = 0 Ges mx + y + 6 = 0  iLvØq ci¯<i j¤^ n!j m Gi 
gvb KZ? 

 E – 3 F – 
1
3
 G 1

3
 H 3  

3. log
8

x = 
2
3
 n!j x Gi gvb KZ? 

 E 8 F 4 G 2 2 H 2  

4. (1 + y)15 Gi we¯@&wZ!Z 7g I 8g c` ỳwU mgvb n!j y Gi gvb KZ? 

 E – 
7
9
 F 7

9
 G 8

9
 H 9

7
  

5. x – 5y + 10 = 0 Ges 5x – 2y + 12 = 0  iLvØ!qi XvjØ!qi MyYdj KZ? 

 E 25
2
 F 1

2
 G – 

1
2
 H – 

25
2

  

6. GKwU Q°v wb!¶c Ki!j 4 bv DVvi m¤¢vebv KZ? 

 E 1
6
 F 1

2
 G 2

3
 H 5

6
  

7. Lyjbv kn!i Ryb gv!m 15 w`b e>wó n!q!Q| 5 Ryb e>wó nIqvi 
m¤¢vebv KZ? 

 E 1
5
 F 1

3
 G 15

31
 H 1

2
  

8. A(– 1, 2), B(2, 5) Ges C(1, 3) kxl©wewkó ABC wÎfz!Ri  ¶Îdj 
wb!Pi  KvbwU? 

 E 25 F 25
2

 G 3 H 3
2
  

 wb!Pi Z!_¨i Av!jv!K 9 I 10bs cÖ!kSi DËi `vI : 

 1
2
 – 

1
4
 + 

1
8

 – 
1

16
 + ..................  

9. avivwUi Aóg c` KZ? 

 E – 
1

256
 F – 

1
128

 G 1
256

 H 1
128

  

10. avivwUi AmxgZK mgwó KZ? 

 E 1
4
 F 1

3
 G 1

2
 H 1  

11. – 1 < 
1

x + 1
 < 1 n!j x Gi  ¶!Î  KvbwU mwVK? 

 E x > – 2 A_ev x > 0 F x < – 2 A_ev x < 0
 G x < – 2 A_ev x > 0 H x > – 2 A_ev x < 0 

12. cosecñ = – 
5
3
 Ges cosñ > 0 n!jÑ 

 i. tanñ = – 
3
4
 ii. secñ = 

5
4
     iii. cot2ñ = 

16
25

 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

13. sinA = 
1
2
 Ges cosB = 

3
2

 n!j tan(A + B) = KZ? 

 E 1
2
 F 1 G 2 H 3  

14. ö(x) = logax hLb 0 < a < 1.  Wv!gb KZ? 
 E (0, õ) F (– õ, 0) G (õ, 0) H (– õ, õ)  

15. (3, 4) we:`yMvgx I – 3 Xvjwewkó  iLvi mgxKiY  KvbwU? 
 E y + 3x = 5 F y – 3x – 5 = 0 
 G y + 3x – 13 = 0 H y – 3x + 13 = 0 
16.  

 C 

B A 
D  

 AB Gi Dc!i CD Gi j¤^ Awf!¶c wb!Pi  KvbwU? 
 E AD F BD G AC H BC  

17. 
1
3
, 
2
3
, 

9
11

, 
8
9

 , ............. AbyµgwUi mvaviY c`  KvbwU? 

 E n2

2n2 + 1
 F n2

n2 + 2
 G 3n2

n2 + 8
 H n3

2n2 + 1
  

18. ( )n
r

 = 
n!

(n – r)! r!
 n!j, 

 i. 0! = 0 ii. ( )5
2   = 10 iii. ( )4

3   = ( )4
1   

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

19. wZbwU gỳ ªv wb!¶!ci  ¶!ÎÑ 

 i. wZbwU H cvIqvi m¤¢vebv = 
1
8

 

 ii. eo  Rvo `ywU T cvIqvi m¤¢vebv = 
3
4

 

 iii. TTT GKwU bgybv we:`y 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

20. 
4x – 3

(x – 2)(x + 3)
 ú 

A
x – 2

 + 
B

x + 3
 n!j, (A, B) Gi gvb KZ? 

 E (1, 3) F (3, 1) G (1, – 3) H (– 1, 3)  

21. 2x3 + x2 + bx + 18 eûc x̀i GKwU Drcv`K x + 2 n!j, b Gi gvb KZ? 
 E – 19 F – 3 G 3 H 19 
22. a(b2 – c2) + b(c2

 – a2) + c(a2 – b2) ivwkwUÑ 
 i. mggvwÎK     ii. PµµwgK    iii. cÖwZmg 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
23. mg!KvYx wÎfz!Ri ga¨gvÎq h_vµ!g 6, 7 Ges 8 GKK n!j 

AwZfz!Ri "`N©¨ KZ GKK? 
 E 9.00 F 9.97 (cÖvq) 
 G 14.28 (cÖvq) H 14.95 (cÖvq) 
24. 5x + 4y = 9 mgxKi!Yi Xvj wbY©q Ki| 

 E 9
4
 F 5

4
 G – 

5
4
 H – 

9
4
 

25. bewe:`y e>!Ëi e¨vmva© 10 GKK n!j H wÎfz!Ri cwie>!Ëi  ¶Îdj 
KZ eM© GKK? 

 E 25ð F 100ð G 200ð H 400ð  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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XvKv  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| (i)  A = p4(q – r) + q4 (r – p) + r4(p – q). 

 (ii)  B = x3 + x2 – 5x + 3. 

K. 5m3 – 11m2 – 3m + 4  K (m + 2) Øviv fvM Ki!j 
fvM!kl KZ n!e? 2 

L. A Gi Drcv`KMy!jv wbY©q Ki| 4 

M. x
B

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i)  X = 8 + 88 + 888 + ......................... 

 (ii)  Y = 5 + 
10
3

 + 
20
9

 + 
40
27

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

K. 1, 
2
3
 , 

4
9
 , 

8
27

 .................. Abyµ!gi 9g c` wbY©q Ki| 2 

L. X avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki| 4 
M. Y avivwUi mvaviY c` wbY©q K!i avivwUi AmxgZK mgwó 

(hw` _v!K) wbY©q Ki| 4 

3| p ( )3 + 
x
2

n

 Ges q = (2 – x) (3 + ax)3 `yBwU wØc`x we¯@&wZ| 

K. c¨vm!K!ji wÎfzR e¨envi K!i (3 – y)5 Gi we¯@&wZ wbY©q 
Ki| 2 

L. hw` p Gi we¯@&wZ!Z x7 Ges x8 Gi mnM mgvb nq, 
Zvn!j n Gi gvb wbY©q Ki| 4 

M. q Gi we¯@&wZ!Z x2 Gi mn!Mi gvb hw` 45 nq, Zvn!j a 

Gi gvb wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  

 P 

Q 

S 

R  
 wP!Î, PQRS GKwU e>!Ë Aa@wj©wLZ PZzfz©R| 

K. ABC mg!KvYx wÎfz!R ĀB = 90ð, AB = 12  m.wg. Ges  
 AC = 13  m.wg. n!j, BC Gi gvb KZ? 2 
L. cÖgvY Ki  h, PR.QS = PQ.RS + PS.QR. 4 
M. hw` QA Ges SB h_vµ!g PS I PQ Gi Dci j¤^ nq, 

Zvn!j cÖgvY Ki  h, ôPQS : ôPAB = PQ2 : PA2. 4 

5| A(2, 5), B(5, 9) Ges D(6, 8) we:`y wZbwU ABCD i¤^!mi wZbwU 
kxl©we:`y| 
K. (8, 4) Ges (– 4, 6) we: ỳMvgx mij!iLvi Xvj wbY©q Ki| 2 
L. ôABD Gi  ¶Îdj wbY©q Ki| 4 
M. C we:`yi ¯9vbv¼ wbY©q Ki| 4 

6| A(3, 4), B(2t, 5), C(6, t), P(6, 3) Ges Q(2, 9) cuvPwU we:`y| 
 Y 

Yò 

Xò X 
O(0, 0) 

N(0, 3) 

M(5, 0) 

 
K. OMN wÎfz!Ri  ¶Îdj wbY©q Ki| 2 
L. QK KvM!R APQ wÎfzRwU AuvK Ges cÖgvY Ki  h, GwU 

GKwU ¯9:j!KvYx wÎfzR| 4 

M. ôABC Gi  ¶Îdj 19 
1
2

 eM© GKK n!j, t Gi gvb wbY©q 

Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| (i) sinñ + cosñ = p Ges secñ + cosecñ = q. 

 (ii) a cosñ – b sinñ = c 

K. sin215ð + sin275ð Gi gvb wbY©q Ki| 2 
L. cÖgvY Ki  h, q(p2 – 1) = 2p. 4 
M. hw` a = b = c = 1 nq, Z!e ñ Gi gvb wbY©q Ki,  hLv!b  
 0 ó ñ ó 2ð. 4 

8| (i)  GKwU Szwo!Z 10wU bxj, 12wU meyR I 8wU njy` ej Av!Q| 

 (ii)  GKRb  jv!Ki ivRkvnx n!Z XvKvq  Uª!b hvIqvi m¤¢vebv 5
8
 

Ges XvKv n!Z Kzwgj Ðvq ev!m hvIqvi m¤¢vebv 2
5
| 

K. GKwU wbi!c¶ Q°v wb!¶c Kiv n!j  gawjK msL¨v Avmvi 
m¤¢vebv wbY©q Ki| 2 

L. "`efv!e GKwU ej  bIqv n!j, ejwU meyR nIqvi 
m¤¢vebv Ges njy` bv nIqvi m¤¢vebv wbY©q Ki| 4 

M. Probability tree e¨envi K!i  jvKwU XvKvq  Uª!b wKa8 
KzwgjÐvq ev!m bv hvIqvi m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 2 3 4 5 6 7 8 9 10 11 M 12 13 

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

m>Rbkxj 
 cÖkS  01  (i)  A = p4(q – r) + q4 (r – p) + r4(p – q). 
  (ii) B = x3 + x2 – 5x + 3. 

K. 5m3 – 11m2 – 3m + 4  K (m + 2) Øviv fvM Ki!j 
fvM!kl KZ n!e? 2 

L. A Gi Drcv`KMy!jv wbY©q Ki| 4 

M. x
B

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb 

h awi, ö(m) = 5m3 – 11m2 – 3m + 4 

 fvM!kl Dccv`¨ Abymv!i ö(m)  K (m + 2) Øviv fvM Ki!j fvM!kl n!e ö(– 2). 
 ü ö(– 2) = 5(– 2)3 – 11 (– 2)2 – 3(– 2) + 4  
  = – 40 – 44 + 6 + 4 = – 84 + 10 = – 74 
 ü 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) 

 ü 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 

 ü 
x
B

 = 
x

(x + 3) (x – 1)2 

 awi, x
(x + 3) (x – 1)2 ú 

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 ú 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     ü A = – 
3

16
 

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

 ev, 4C = 1    ü C = 
1
4
 

 Avevi, (ii) bs n!Z, x = A(x2 – 2x + 1) + B(x2 + 2x ý 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   ü B = 
3
16

 

 A, B, C Gi gvb (i) bs ewm!q cvB, x
(x + 3) (x – 1)2 ú 

– 
3
16

x + 3
 + 

3
16

x – 1 + 

1
4

(x – 1)2 

 ü 
x
B

 = – 
3

16(x + 3)
 + 

3
16(x – 1)

 + 
1

4(x – 1)2 .   (Ans.) 

 cÖkS  02  (i) X = 8 + 88 + 888 + ......................... 

 (ii) Y = 5 + 
10
3

 + 
20
9

 + 
40
27

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

K. 1, 
2
3
 , 

4
9
 , 

8
27

 .................. Abyµ!gi 9g c` wbY©q Ki| 2 

L. X avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki| 4 
M. Y avivwUi mvaviY c` wbY©q K!i avivwUi AmxgZK mgwó 

(hw` _v!K) wbY©q Ki| 4 

2bs cÖ!kSi 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
 

 ü 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  

 ü 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 Aa@i, r = 

10
3

5
 = 

10
3

 ô 
1
5
 = 

2
3

 

 ü avivwUi mvaviY ev n Zg c` = arn – 1 = 5( )2
3

n – 1
 

  h!nZz, avivwUi mvaviY Aa@i, r = 
2
3
 A_©vr |r| < 1. 

 myZivs, avivwUi AmxgZK mgwó we`¨gvb| 

 ü Y avivwUi AmxgZK mgwó, Sõ = 
a

1 – r
 = 

5

1 – 
2
3

 = 
5
1
3

 

  = 15. (Ans.) 
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 A 

C B 

12  m.wg. 
13  m.wg. 

 cÖkS  03  p ( )3 + 
x
2

n

 Ges q = (2 – x) (3 + ax)3 ỳBwU wØc`x we¯@&wZ| 

K. c¨vm!K!ji wÎfzR e¨envi K!i (3 – y)5 Gi we¯@&wZ wbY©q Ki| 2 
L. hw` p Gi we¯@&wZ!Z x7 Ges x8 Gi mnM mgvb nq, 

Zvn!j n Gi gvb wbY©q Ki| 4 
M. q Gi we¯@&wZ!Z x2 Gi mn!Mi gvb hw` 45 nq, Zvn!j a 

Gi gvb wbY©q Ki| 4 

3bs cÖ!kSi mgvavb 

h c¨vm!K!ji wÎfy!Ri mvnv!h¨ cvB, 
1 

1     1 
1     2     1 

1     3     3     1 
1     4     6     4     1 

1     5     10     10     5     1 
ü  (3 – y)5 = 35 + 5(3)4 (– y) + 10(3)3 (– y)2 + 10(3)2 (– y)3 + 5(3) (– y)4 + (– y)5 

  = 243 – 405y + 270y2 – 90y3 + 15y4 – y5. (Ans.) 

i  `Iqv Av!Q, p = ( )3 + 
x
2

n

 

 wØc`x Dccv!`¨i mvnv!h¨ cvB, 

 p = 3n + nC1 3
n – 1 ( )x

2

1

 + nC2 3
n – 2 ( )x

2

2

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

       nC7 3
n – 7 ( )x

2

7

 + nC8 3
n – 8 ( )x

2

8

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

  = 3n + nC1 3
n – 1 

x
2

 + nC2 3
n – 2 

x2

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

       nC7
 3n – 7  

x7

27 + nC8
 3n – 8  

x8

28 + .............. 

 cÖkSg!Z, 1
27 

nC7 3
n – 7 = 

1
28 

nC8
 3n – 8 

  ev, 2
8

27 ô 
n!

7!(n – 7) (n – 8)!
 ô 3n – 7 = 

n!

8 ô 7! (n – 8)!
 ô 3n–8 

  ev, 3
n – 7

2n – 7 = 
3n – 8

8
 ev, 3n – 7

n – 7
 = 

3n – 8

16
 

  ev, 3
n ý 7

3n ý 8 = 
n ý 7

16
 ev, 3n – 7 – n + 8 = 

n – 7
16

 

  ev, 3 = 
n – 7
16

 ev, n – 7 = 48 

  ü n = 55. (Ans.) 

j  `Iqv Av!Q, q = (2 – x) (3 + ax)3 
  = (2 – x) [33 + 3C1 3

3 – 1 (ax)1 + 3C2
 33 – 2 (ax)2 + 3C3

 33 – 3 (ax)3] 

  = (2 – x) (27 + 27ax + 9a2x2 + a3x3) 
  = 54 + 54ax + 18a2x2 + 2a3x3 – 27x – 27ax2 – 9a2x3 – a3x4 
  = 54 + 54ax + (18a2 – 27a) x2 + 2a3x3 – 27x – 9a2x3 – a3x4 

 cÖkSg!Z, 18a2 – 27a = 45 
 ev, 18a2 – 27a – 45 = 0 ev, 2a2 – 3a – 5 = 0 

 ev, 2a2 – 5a + 2a – 5 = 0 ev, a (2a – 5) + 1 (2a – 5) = 0 

 ev, (a + 1) (2a – 5) = 0 

 ü a = – 1, 
5
2

 .   (Ans.) 

 cÖkS  04   
 P 

Q 

S 

R  
 wP!Î, PQRS GKwU e>!Ë Aa@wj©wLZ PZzfz©R| 

K. ABC mg!KvYx wÎfz!R ĀB = 90ð, AB = 12  m.wg. Ges  
 AC = 13  m.wg. n!j, BC Gi gvb KZ? 2 
L. cÖgvY Ki  h, PR.QS = PQ.RS + PS.QR. 4 
M. hw` QA Ges SB h_vµ!g PS I PQ Gi Dci j¤^ nq, 

Zvn!j cÖgvY Ki  h, ôPQS : ôPAB = PQ2 : PA2. 4 

4bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, ABC mg!KvYx wÎfz!R ĀB = 90ð, AB = 12  m.wg. Ges 
AC = 13  m.wg. 

 ü BC = AC2 – AB2 

  = 132 – 122 

  = 169 – 144 = 25 

  = 5  m.wg. (Ans.) 

i GLv!b, PQRS GKwU e>Ë Ges GB e>!Ë 
Aa@wj©wLZ PQRS PZzf©y!Ri PR I QS `yBwU 
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 + PS.QR 

 A¼b : ĀQPR  K ĀSPR  _!K  QvU a!i 
wb!q P we:`y!Z PS  iLvs!ki mv!_ ĀQPR Gi 
mgvb K!i ĀSPT AuvwK  hb PT  iLv QS KY©!K 

T we: ỳ!Z  Q` K!i| 
 cÖgvY : A¼b Abymv!i, ĀQPR = ĀSPT 

 ev, ĀQPR + ĀRPT = ĀSPT + ĀRPT    [ĀRPT  hvM K!i] 
 ü ĀQPT = ĀRPS 
  GLb, ôPQT I ôPRS Gi g!a¨ 
  ĀQPT = ĀRPS, ĀPQS = ĀPRS [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPTQ = Aewkó ĀPSR 

 ü ôPQT I ôPRS m`>k!KvYx| 
 ü 

QT
RS

  = 
PQ
PR

  

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

  Avevi, ôPQR I ôPTS Gi g!a¨ 
  ĀQPR = ĀSPT  [A¼b Abymv!i] 
  ĀPRQ = ĀPST  [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPQR = Aewkó ĀPTS 

 ü ôPQR I ôPTS m` >k!KvYx| 
 ü 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] 

ü PR.QS = PQ.RS + PS.QR (cÖgvwYZ) 

j we!kl wbe©Pb : ôPQS Gi QA I 
SB h_vµ!g SP I QP Gi Dci 
j¤^|  `Lv!Z n!e  h, ôPQS : 
ôPAB = PQ2 : PA2| 

 A¼b :  A, B  hvM Kwi| 
 cÖgvY : QS  K e¨vm a!i e>Ë A¼b 

Ki!j Zv A I B we: ỳ w`!q hv!e|  Kbbv ĀQAS = ĀQBS = 90ð 
Ges Dnviv QS Pv!ci Dci Aew¯9Z| 

ü QSAB e>Ë¯9 PZzfy©R| e>Ë¯9 PZzfy©!Ri GKevû ewa©Z Ki!j  h 
ewnt¯9  KvY DrcbS nq Zv wecixZ Aa@t¯9  Kv!Yi mgvb| 

ü ĀPBA = ĀPSQ 

 Ges ĀPAB = ĀPQS 

 ôPQS I ôPAB-G 
 ĀP mvaviY  KvY Ges Aci  KvYØq mgvb| 
ü Dnviv m`>k| 

ü 
ôPQS

ôPAB
 = 

PQ2

PA2 

ü ôPQS : ôPAB = PQ2 : PA2 (cÖgvwYZ) 

 

S 

R 

P 

Q T 

 

S Q 

P 
A B 
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 cÖkS  05  A(2, 5), B(5, 9) Ges D(6, 8) we: ỳ wZbwU ABCD i¤̂!mi 
wZbwU kxl©we:`y| 

K. (8, 4) Ges (– 4, 6) we: ỳMvgx mij!iLvi Xvj wbY©q Ki| 2 
L. ôABD Gi  ¶Îdj wbY©q Ki| 4 
M. C we:`yi ¯9vbv¼ wbY©q Ki| 4 

5bs cÖ!kSi mgvavb 

h Avgiv Rvwb, (x1, y1) I (x2, y2) we:`yMvgx mij!iLvi Xvj  

= 
y2 – y1

x2 – y1
  

 ü (8, 4) I (– 4, 6) we: ỳMvgx mij!iLvi Xvj = 
6 – 4
– 4 – 8

 = 
2
– 12

 

  = – 
1
6
 .   (Ans.) 

i  `Iqv Av!Q, A, B I D we: ỳ wZbwUi ¯9vbv¼ h_vµ!g 
 A(2, 5), B(5, 9) Ges D(6, 8)| 
 GLv!b, A, B I D we: ỳ wZbwU!K Nwoi KuvUvi wecixZ w`!K we!ePbv Kwi| 

 ü ôABD-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 ¯9vbv¼ 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

 ü 
5 + y

2
 

  BD K!Y©i ga¨we:`y = ( )5 + 6
2

 ü 
9 + 8

2
 = ( )11

2
 ü 

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 

  ü x = 9 ü y = 12 
 ü C we: ỳi ¯9vbv¼ C(9, 12).    (Ans.) 

 cÖkS  06  A(3, 4), B(2t, 5), C(6, t), P(6, 3) Ges Q(2, 9) cuvPwU we:`y| 
 Y 

Yò 

Xò X 
O(0, 0) 

N(0, 3) 

M(5, 0) 

 
K. OMN wÎfz!Ri  ¶Îdj wbY©q Ki| 2 
L. QK KvM!R APQ wÎfzRwU AuvK Ges cÖgvY Ki  h, GwU 

GKwU ¯9:j!KvYx wÎfzR| 4 

M. ôABC Gi  ¶Îdj 19 
1
2
 eM© GKK n!j, t Gi gvb wbY©q Ki| 4 

6bs cÖ!kSi mgvavb 

h  

 Y 

Yò 

Xò X 
O(0, 0) 

N(0, 3) 

M(5, 0) 

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

 ü 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

 ô 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: ỳÎq Øviv MwVZ APQ 

wÎfzRwU A¼b Kiv n!jv| 
 

X 

Yò 

O 

A(3, 4) 

Xò 

Y 

P(6, 3) 

Q(2, 9) 

 
 

 GLv!b, AP = (3 ý 6)2 + (4 ý 3)2 

  = (ý 3)2 + (1)2 

  = 9 + 1 = 10 

 AQ = (3 ý 2)2 + (4 ý 9)2 

  = (1)2 + (ý 5)2 

  = 1 + 25 = 26 

 Ges PQ = (6 ý 2)2 + (3 ý 9)2 

  = (4)2 + (ý 6)2 

  = 16 + 36 

  = 52 = 2 13 

 GLv!b, AP2 = ( )10 2 = 10 

  AQ2 = ( )26 2 = 26 

  PQ2 = ( )2 13 2 = 4 ô 13 = 52 

 GLv!b, AP2 + AQ2 = 10 + 26 = 36 < PQ2 

 ü ĀPAQ ¯9:j!KvY| 
 ü ôAPQ GKwU ¯9:j!KvYx wÎfzR| (cÖgvwYZ) 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1848 

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

 ôABC-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| 

 cÖkSg!Z, 1
2
 |2t2 – 11t + 9| = 19 

1
2

 

  ev, 1
2
 |2t2 – 11t + 9| = 

39
2

 

  ev, ñ (2t2 – 11t + 9) = 39 

  ev, 2t2 – 11t + 9 = ñ 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 

 ü t = – 2, 
15
2

 (Ans.) 

 cÖkS  07  (i) sinñ + cosñ = p Ges secñ + cosecñ = q. 

 (ii) a cosñ – b sinñ = c 

K. sin215ð + sin275ð Gi gvb wbY©q Ki| 2 
L. cÖgvY Ki  h, q(p2 – 1) = 2p. 4 
M. hw` a = b = c = 1 nq, Z!e ñ Gi gvb wbY©q Ki,  hLv!b  
 0 ó ñ ó 2ð. 4 

7bs cÖ!kSi mgvavb 

h sin215ð + sin275ð = sin2 (90ð – 75ð) + sin275ð 
  = {sin (90ð – 75ð)}2 + (sin 75ð)2 

  = (cos 75ð)2 + (sin75ð)2 

  = sin275ð + cos275ð 
  = 1.    (Ans.) 

i  `Iqv Av!Q, sinñ + cosñ = p Ges secñ + cosecñ = q 

 evgc¶ = q(p2 – 1) 

  = (secñ + cosecñ) {(sinñ + cosñ)2 – 1} 

  = ( )1

cosñ + 
1

sinñ  (sin2ñ + cos2ñ + 2 sinñ cosñ – 1) 

  = ( )sinñ + cosñ
sinñ cosñ  (1 + 2 sinñ cosñ – 1) 

  = 
sinñ + cosñ
sinñ cosñ  ô 2 sinñ cosñ 

  = 2(sinñ + cosñ) 

  = 2p = Wvbc¶ 
 ü q(p2 – 1) = 2p.  (cÖgvwYZ) 

j  `Iqv Av!Q, a cosñ – b sinñ = c 

  ev, 1.cosñ – 1.sinñ = 1     [ a = b = c = 1] 

  ev, cosñ – sinñ = 1 

  ev, cosñ = 1 + sinñ 

  ev, (cosñ)2 = (1 + sinñ)2   [Dfqc¶!K eM© K!i] 
  ev, cos2ñ = 1 + 2 sinñ + sin2ñ 

  ev, 1 – sin2ñ = 1 + 2 sinñ + sin2ñ 

  ev, 1 – sin2ñ – 1 – 2 sinñ – sin2ñ = 0 

  ev, – 2 sin2ñ – 2 sinñ = 0 

  ev, sin2ñ + sinñ = 0 

  ev, sinñ (sinñ + 1) = 0 

 myZivs, sinñ = 0 A_ev, sinñ + 1 = 0 

  sinñ = sin0 = sin2ð      ev, sinñ = – 1 

  ü ñ = 0, 2ð      ev, sinñ = sin 
3ð
2

 

        ü ñ = 
3ð
2

  

 ü wb!Y©q ñ = 0, 
3ð
2

, 2ð    (Ans.) 

 cÖkS  08  (i) GKwU Szwo!Z 10wU bxj, 12wU meyR I 8wU njy` ej Av!Q| 

(ii) GKRb  jv!Ki ivRkvnx n!Z XvKvq  Uª!b hvIqvi m¤¢vebv 5
8
 Ges 

XvKv n!Z Kzwgj Ðvq ev!m hvIqvi m¤¢vebv 2
5
| 

K. GKwU wbi!c¶ Q°v wb!¶c Kiv n!j  gawjK msL¨v Avmvi 
m¤¢vebv wbY©q Ki| 2 

L. "`efv!e GKwU ej  bIqv n!j, ejwU meyR nIqvi 
m¤¢vebv Ges njy` bv nIqvi m¤¢vebv wbY©q Ki| 4 

M. Probability tree e¨envi K!i  jvKwU XvKvq  Uª!b wKa8 
KzwgjÐvq ev!m bv hvIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi 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  gawjK msL¨v = 3wU| h_v : 2, 3, 5. 

 ü Q°v wb!¶!c  gawjK msL¨v Avmvi m¤¢vebv = 
3
6

 = 
1
2

 

 ü 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 

  ü 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
 

 
 ü  jvKwUi XvKvq  Uª!b wKa8 Kzwgj Ðvq ev!m bv hvIqvi m¤¢vebv  

 = 
5
8
 ô 

3
5
 = 

3
8

    (Ans.) 
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ivRkvnx  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. ñ m=²!KvY n!j, ( )25ð
2

 + ñ   Kvb PZzf©v!M Aew¯9Z? 

 E 1g F 2q G 3q H 4_©   
2. y = 3 mij!iLvwUi Øviv y A!¶i  Q`we:`yi ¯9vbv¼ KZ? 
 E (3, 0) F (0, 3) G (ý 3, 0) H (0, ý 3)   
3. 3x ý 2y ý 7 = 0 GKwU mij!iLvi mgxKiY n!jý 

 i.  iLvwUi Xvj = 
3
2
     ii.  iLvwU (3, 1) we: ỳMvgx 

 iii.  iLvwU Øviv y A!¶i  Q`K 7 GKK 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

4. x-A¶ n!Z ( )5
2
ü 
7
3

 we:`yi `=iZ¡ KZ? 

 E 5
2
 F 7

3
 G 

35
6

 H 
15
14

   

5. GKwU _!j!Z 8wU jvj ej I 5wU mv`v ej Av!Q| "`efv!e GKwU 
ej Zz!j Avbv n!jv| ejwU Kv!jv nIqvi m¤¢vebv KZ? 

 E 8
13

 F 5
13

 G 
13
13

 H 0   

6. 2wU Q°v I 2wU gy ª̀v GK!Î wb!¶c Ki!j Zv!`i bgybv we:̀ yi msL¨v KZ? 
 E 144wU F 72wU G 36wU H 24wU   
7. 2x5 ý 4x3 + 14x7+ x ý 5 ivwkwUi aª:ec` I gyL¨ mn!Mi mgwó KZ? 
 E ý 3 F 2 G 9 H 19   
8. x + 4

x(x + 2)
 Gi AvswkK fMSvs!k cÖKvk wb!Pi  KvbwU? 

 E 1
x

 + 
2

x(x + 2)
 F 1

x
 + 

2
x + 2

 G 
2
x
 + 

1
x + 2

 H 
2
x

 ý 
1

x + 2
   

9. x3 + y3 + z3 GKwUý 
 i. cÖwZmg ivwk  ii. mggvwÎK eûc`x 
 iii. Pµ-µwgK ivwk 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii  

10. mgevû wÎfz!Ri evûi "`N©¨ 1  m.wg. n!j, Gi cwie¨vmva© KZ  m.wg.? 

 E 3  m.wg. F 3
2

  m.wg. G 
1

3
  m.wg. H 

3
4

  m.wg.   

11.  
 

N L 

M 

9 cm 

K 

4 cm 

 
 LK Gi gvb KZ? 
 E 36 cm F 13 cm G 6 cm H 5 cm   
12.  

 

Q R 

P 

S 

T 

 
 QR = 25cm, SR = 6cm, TR = 5cm n!j, PR = KZ? 
 E 30 cm F 36 cm G 125 cm H 150 cm   
13. log

27
x = 4 n!j, x Gi gvb KZ? 

 E 188 F 4 27 G 27 H 729   

14. 5.0·7·5 Gi g=j`xq fMSvsk wb!Pi  KvbwU? 

 E 5075
99

 F 1675
33

 G 
1015
198

 H 
335
66

   

15. 0.032 + 0.00032 + 0.0000032 + ... ... ... 
 i. avivwU My!YvËi aviv ii. avivwUi mvaviY AbycvZ 0.01 

 iii. avivwUi AmxgZK mgwó 32
99

 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

16. (x3 ý 3x2 + 3x ý 1)4 Gi we¯@&wZ!Z c`msL¨v KZ? 
 E 5 F 7 G 12 H 13   

17. ( )x3 ý 
1
x3

6

 Gi we¯@&wZ!Z x gy³ c`  KvbwU? 
 E (ý 1)3 6C3 F (ý 1)4 6C4 G 6C3 H ý 6C4   
18.  

 

B 
C 

A 

25ð 40ð 

75ð 

D 

 

 wP!Î ĀC Gi e>Ëxq gvb wb!Pi  KvbwU? 

 E 5ð
9

 F 7ð
9

 G 
11ð

9
 H 

13ð
9

   

19. wb!Pi  KvbwU 3x + 4y ý 5 = 0 mij!iLvi mgva@ivj mij!iLv? 
 E 3x ý 4y ý 5 = 0 F 6x ý 8y ý 5 = 0 
 G 6x + 8y ý 5 = 0 H ý 3x + 4y ý 5 = 0   
 wb!Pi Z!_¨i Av!jv!K 20 I 21bs cÖ!kSi DËi `vI: 
 f(x) = log103x 
20. f(x) Gi  Wv!gb KZ? 
 E (ý õ, õ) F (ý õ, 0) G (0, õ) H (3, õ)   
21. f(x) Gi  iÄ KZ? 
 E (ý õ, õ) F (ý õ, 0) G (0, õ) H (3, õ)   
22. wb!Pi  Kvb mij!iLvwU g=jwe:`yMvgx?   
 E 3x ý 5 = 0  F 3y ý 5 = 0  
 G 3x + 5y = 0  H 3x + 5y ý 5 = 0   
23. 5x + 6y ý 30 = 0 mij!iLv I A¶Øq Øviv DrcbS wÎfz!Ri  ¶Îdj 

KZ eM© GKK? 
 E 30 eM© GKK F 15 eM© GKK 
 G 7.5 eM© GKK H 3.5 eM© GKK   
 wb!Pi wP!Îi Av!jv!K 24 I 25bs cÖ!kSi DËi `vI: 

 

B C 

A 

a 

ñ 

c  

24. wP!Î ð
4

  ñ  
ð
2
 n!j c I a Gi m¤<K©  KvbwU? 

 E c  a F c  a G c ó a H c ó a   
25. sinñ + cosñ Gi gvb wb!Pi  KvbwU? 

 E a + c

a2 + c2 F a2 + c2

a + c
 G 

a

a2 + c2 H 
c

a2 + c2   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1850 

ivRkvnx  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| ö(x) = x2 ý 25 Ges g(y) = y3 ý y2 ý 14y + 24. 

 K. g(y) Gi gvÎv I aª:e c!`i AbycvZ wbY©q Ki| 2 
 L. g(y) = 0 n!j, y Gi gvb wbY©q Ki| 4 

 M. x2

ö(x)
  K AvswkK fMSvs!k i�cva@i Ki| 4 

2| (i) ( )k ý 
1
3
x

5

 = m ý 135x + nx2 + ... ... 

 (ii) GKwU My!YvËi avivi wZbwU µwgK c!`i mgwó 21
2

 Ges MyYdj 8| 

 K. (1 ý 2x)4  K c¨vm!K!ji wÎfz!Ri mvnv!h¨ we¯@&wZ Ki| 2 
 L. (i) bs Gi mvnv!h¨ k, m I n Gi gvb wbY©q Ki| 4 
 M. My!YvËi avivwUi Z&Zxq c` wbY©q Ki| 4 

3| C = 
logk(y + 5)

logky
  Ges D = p ý 3 ý 5

2
3 ý 5

1
3. 

 K. 25a = 125b n!j 3a
2b

 wbY©q Ki| 2 

 L. D = 0 n!j  `LvI  h, p3 ý 9p2 + 12p = 12. 4 

 M. C = 2 n!j, cÖgvY Ki  h, y = 
21 + 1

2
. 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  

 

B 

A 

C 

D P 

M 

N 

 
 K. GKwU wÎfz!Ri bewe:`ye>!Ëi cwiwa 20  m.wg. n!j, 

wÎfzRwUi cwie>!Ëi  ¶Îdj wbY©q Ki| 2 
 L. cÖgvY Ki  h, BN = CN. 4 
 M. cÖgvY Ki  h, PM2 = AM.DM. 4 

5| A(ý 4, 4), B(6, 4), C(6, ý 7) Ges D(4, ý 7) we:`y PviwU GKwU 
PZzfz©!Ri PviwU kxl©we:`y| 

 K.  `LvI  h, (3, ý 5) Ges (6, 4) we:`yMvgx mij!iLv x-

A!¶i abvÍK w`!Ki mv!_ m=²!KvY DrcbS K!i| 2 
 L.  `LvI  h, ABCD PZzfz©RwU GKwU UªvwcwRqvg| 4 
 M. ABCD PZzfz©!Ri  h Ask PZz_© PZzf©v!M Ae¯9vb K!i 

Zvi  ¶Îdj wbY©q Ki| 4 
6| P(ý 6, 5), Q(ý 11, ý 6), R(7, ý 2), S(8, h) we: ỳMy!jv GKwU 

PZzfz©!Ri PviwU kxl©we:`y  hLv!b h  0. 

 K. (ý 5, ý 3) we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY 
wbY©q Ki| 2 

 L. T(x, y) we:`ywU P I Q we: ỳ n!Z mg`=ieZ©x n!j, cÖgvY 
Ki  h, 5x + 11y + 48 = 0. 4 

 M. PQRS PZzfz©!Ri  ¶Îdj, ôPQR Gi  ¶Îd!ji wØMyY 
n!j, h Gi gvb wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| M = sinñ Ges N = cosñ. 

 K. cos( )ý 25ð
3

 Gi gvb wbY©q Ki| 2 

 L. 12M2 + 23N = 22 Ges 3ð
2

  ñ  2ð n!j, tanñ Gi gvb 

wbY©q Ki| 4 

 M. 2
N2 + 

M2

N2  = 3 Ges 0  ñ  2ð n!j, ñ Gi gvb wbY©q Ki| 4 

8| (i)  GKwU gỳ ªv Ges GKwU Q°v GK!Î GKevi wb!¶c Kiv n!jv| 
 (ii)  22wU wU!K!U 31 n!Z 52 ch©a@ µwgK b¤^i  `Iqv Av!Q| 

GKwU wU!KU "`efv!e  bIqv n!jv| 
 K.  m!Þ¤^i gv!m  Kv!bv kn!i 12 w`b e>wó n!q!Q| Zvn!j 5 

 m!Þ¤^i e>wó bv nIqvi m¤¢vebv wbY©q Ki| 2 
 L. (i) bs Gi Av!jv!K m¤¢ve¨ NUbvi Probability tree A¼b 

K!i bgybv!¶ÎwU  jL| 4 
 M. wbe©vwPZ wU!K!Ui b¤^iwU  Rvo A_ev 9 Gi MywYZK nIqvi 

m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  ö(x) = x2 ý 25 Ges g(y) = y3 ý y2 ý 14y + 24. 

 K. g(y) Gi gvÎv I aª:e c!`i AbycvZ wbY©q Ki| 2 
 L. g(y) = 0 n!j, y Gi gvb wbY©q Ki| 4 

 M. x2

ö(x)
  K AvswkK fMSvs!k i�cva@i Ki| 4 

1bs cÖ!kSi mgvavb 

h g(y) = y3 ý y2 ý 14y + 24 

 GLv!b, y Pj!Ki gvÎv 3 Ges aª:e c` 24 

 myZivs, g(y) Gi gvÎv I aª:e c!`i AbycvZ 3 : 24 = 1 : 8 (Ans.) 

i  `Iqv Av!Q,  

 g(y) = y3 ý y2 ý 14y + 24 

 GLb, g(y) = 0 n!j, y3 ý y2 ý 14y + 24 = 0 
 ev, y3 ý 2y2 + y2 ý 2y ý 12y + 24 = 0 

 ev, y2(y ý 2) + y(y ý 2) ý 12(y ý 2) = 0 

 ev, (y ý 2)(y2 + y ý 12) = 0 

 ev, (y ý 2)(y2 + 4y ý 3y ý 12) = 0 

 ev, (y ý 2){y(y + 4) ý 3(y + 4)} = 0 

 ev, (y ý 2)(y + 4)(y ý 3) = 0 

 ü y = 2, 3, ý 4 (Ans.) 

j  `Iqv Av!Q, f(x) = x2 ý 25 

 = x2 ý 52  

 = (x + 5)(x ý 5) 

 ü 
x2

f(x)
 = 

x2

(x + 5)(x ý 5)
 

 awi, x2

(x + 5)(x ý 5)
 ú 1 + 

A
x + 5

 + 
B

x ý 5
 ... ... (i) 

 (i) Gi Dfqc¶!K (x + 5)(x ý 5) Øviv MyY K!i cvB, 
 x2 ú (x + 5)(x ý 5) + A(x ý 5) + B(x + 5) ... ... (ii) 

 (ii) Gi Dfqc!¶ ch©vqµ!g x = 5, ý 5 ewm!q cvB, 

 25 = 10B ü B = 
5
2
 

 25 = ý 10A ü A = ý 
5
2
 

 GLb, A I B Gi gvb (i) bs G ewm!q cvB, 

 x2

(x + 5)(x ý 5)
 ú 1 + 

ý 
5
2

x + 5
 + 

5
2

x ý 5
 

 ü 
x2

f(x)
 ú 1 ý 

5
2(x + 5)

 + 
5

2(x ý 5)
 (Ans.) 

 cÖkS  02  (i) ( )k ý 
1
3
x

5

 = m ý 135x + nx2 + ... ... 

(ii) GKwU My!YvËi avivi wZbwU µwgK c!`i mgwó 21
2

 Ges MyYdj 8| 

 K. (1 ý 2x)4  K c¨vm!K!ji wÎfz!Ri mvnv!h¨ we¯@&wZ Ki| 2 
 L. (i) bs Gi mvnv!h¨ k, m I n Gi gvb wbY©q Ki| 4 
 M. My!YvËi avivwUi Z&Zxq c` wbY©q Ki| 4 

2bs cÖ!kSi mgvavb 

h c¨vm!K!ji wÎfzR  _!K cvB, 
n = 0      1      

n = 1     1  1     

n = 2    1  2  1    

n = 3   1  3  3  1   

n = 4  1  4  6  4  1  

 ü (1 ý 2x)4 = 1 + 4(ý 2x) + 6(ý 2x)2 + 4(ý 2x)3 + (ý 2x)4 
  = 1 ý 8x + 24x2 ý 32x3 + 16x4 (Ans.) 

i  `Iqv Av!Q, ( )k ý 
1
3
 x

5

 = m ý 135x + nx2 + ... ... 

 ev, k5 + 5C1k
5 ý 1.( )ý 

x
3

 + 5C2k
5 ý 2.( )ý 

x
3

2

 + ... ... 

= m ý 135x + nx2 + ... ... 

 ev, k5 ý 5k4( )x
3

 + 10k3 
x2

9
 ý ... ... = m ý 135x + nx2 ý ... ... 

 ev, k5 ý 
5
3
 k4x + 

10
9

 k3x2 ý ... ... = m ý 135x + nx2 ý ... ... 

 Dfqc¶ n!Z x, x2 I aª:e c!`i mnM mgxK&Z K!i cvB,   

 ý 
5
3
 k4 = ý 135 

 ev, k4 = 81 

 ev, k4 = (3)4   

 ü k = 3 

 Avevi, n = 
10
9

 k3  

  = 
10
9

 (3)3 = 30 

 Ges m = k5 

 ev, m = (3)5   

 ü m = 243 
 ü k = 3, m = 243, n = 30 (Ans.) 

j g!b Kwi, avivwUi cÖ_g c` = a 

 Ges mvaviY AbycvZ = r 

 myZivs, avivwU, a + ar + ar2 + ... ... 

 cÖkSg!Z, a + ar + ar2 = 
21
2

 

 ev, a(1 + r + r2) = 
21
2

 ... ... (i) 

 Avevi, a. ar. ar2 = 8 

 ev, (ar)3 = 23    
 ev, ar = 2 

 ev, a = 
2
r
 ... ... (ii) 

 a Gi gvb (i) bs G ewm!q, 2
r
 (1 + r + r2) = 

21
2

 

 ev, 4 + 4r + 4r2 = 21r     

 ev, 4r2 ý 17r + 4 = 0 

 ev, 4r2 ý 16r ý r + 4 = 0   

 ev, 4r(r ý 4) ý 1(r ý 4) = 0 
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B 

A 

C 

D P 

M 

N 

 ev, (r ý 4)(4r ý 1) = 0 

 nq, r ý 4 = 0 A_ev, 4r ý 1 = 0 

 ü r = 4 ü r = 
1
4
 

 (ii) bs n!Z,  r = 4 n!j, a = 
2
4
 = 

1
2
 

 r = 
1
4
 n!j, a = 

2
1
4

 = 8 

 ü 3q c`, ar2 = 
1
2
 ô (4)2 = 8  

 A_ev, ar2 = 8 ô ( )1
4

2

 = 
1
2
 

 ü My!YvËi avivwUi Z&Zxq c` 8 A_ev 1
2
 (Ans.) 

 cÖkS  03  C = 
logk(y + 5)

logky
 Ges D = p ý 3 ý 5

2
3 ý 5

1
3. 

 K. 25a = 125b n!j 3a
2b

 wbY©q Ki| 2 

 L. D = 0 n!j  `LvI  h, p3 ý 9p2 + 12p = 12. 4 

 M. C = 2 n!j, cÖgvY Ki  h, y = 
21 + 1

2
. 4 

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 25a = 125b 

 ev, (52)a = (53)b ev, 52a = 53b 

 ev, 2a = 3b ev, a = 
3b
2

 

 ü 3a
2b

 = 

3
3b
2

2b
 = 

9b
4b

 = 
9
4
 (Ans.) 

i  `Iqv Av!Q, D = p ý 3 ý 5

2
3ý 5

1
3 

 cÖkSg!Z, p ý 3 ý 5

2
3 ý 5

1
3 = 0 

 ev, p ý 3 = 5

2
3 + 5

1
3 

 ev, (p ý 3)3 = ( )5

2
3 + 5

1
3

3     [Nb K!i] 

 ev, p3 ý 3p2.3 + 3p.32 ý 33 = ( )5
2
3

3

 + ( )5

1
3

3

 + 3.5

2
3.5

1
3 ( )5

2
3 + 5

1
3  

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

2
3

 + 
1
3 (p ý 3) 

 ev, p3 ý 9p2 + 27p ý 27 = 30 + 3.5

3
3 (p ý 3) 

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

 ü p3 ý 9p2 + 12p = 12 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, C = 
logk(y + 5)

logky
 

 cÖkSg!Z, logk(y + 5)
logky

 = 2 

 ev, logk(y + 5) = 2 logky 

 ev, logk(y + 5) = logky
2 

 ev, y + 5 = y2 

 ev, y2 ý y ý 5 = 0 

 ü y = 
ý (ý1) ñ (ý 1)2 ý 4.1(ý 5)

2.1
 

 = 
1 ñ 21

2
 

ax2 + bx + c = 0 n!j, 

x = 
ý b ñ b2 ý 4ac

2a
 

 wKa8 1 ý 21
2

  FYvÍK nIqvq Zv MÖnY!hvM¨ bq| 

 ü y = 
21 + 1

2
 (cÖgvwYZ) 

 cÖkS  04   
 

B 

A 

C 

D P 

M 

N 

 
 K. GKwU wÎfz!Ri bewe:`ye>!Ëi cwiwa 20  m.wg. n!j, 

wÎfzRwUi cwie>!Ëi  ¶Îdj wbY©q Ki| 2 
 L. cÖgvY Ki  h, BN = CN. 4 
 M. cÖgvY Ki  h, PM2 = AM.DM. 4 

4bs cÖ!kSi mgvavb 

h awi, bewe: ỳ e>!Ëi e¨vmva© r 
 cÖkSg!Z, 2ðr = 20 

 ü r = 
20

2ð = 
10

ð   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 ô 
10

ð  = 
20

ð   m.wg. 

 ü cwie>!Ëi  ¶Îdj = ðR2 = ð ô ( )20

ð
2

 eM©  m.wg. 

  = 
400

ð  eM©  m.wg. 
  = 127.32 eM©  m.wg. (Ans.) 

i GLv!b, ABCD e>Ë¯9 PZzfy©!Ri BD I AC 
Gi j¤̂  Q`we:`y P| PM  AD Ges ewa©Z 

NP, BC  K N we:`y!Z  Q` K!i| cÖgvY 
Ki!Z n!e  h, BN = CN| 

 cÖgvY : GKB Pvc CD Gi Dci `Êvqgvb e!j, 
 ĀDAC = ĀDBC 
 A_©vr, ĀDAP = ĀPBN 

 Avevi, ĀDAP = ĀDPM [Df!q GKB ĀAPM 
Gi c =iK  KvY] 

 myZivs, ĀPBN = ĀNPB 

 d!j PBN wÎfy!R, BN = PN 

 Abyi�cfv!e  `Lv!bv ĀNCP = ĀADP = ĀAPM = ĀCPN 

 d!j PCN wÎfy!R, CN = PN 

 ü BN = CN (cÖgvwYZ) 

j GLv!b, ôPDA-G ĀDPA = 90ð Ges 
PM  DA| cÖgvY Ki!Z n!e  h, PM2 

= AM.DM| 

 cÖgvY : ĀDPA = 90ð 
 
 

ü ĀDPM + ĀMPA = 90ð ............................................... (i) 
 Avevi, PM  DA e!j, ĀPMD = ĀPMA = 90ð 
   ôDPM-G, ĀPMD + ĀDPM + ĀPDM = 180ð 

[ wÎfy!Ri wZb  Kv!Yi mgwó 180ð] 
 ev, 90ð + Ā DPM + ĀPDM = 180 [ ĀPMD = 90ð] 
 ev, ĀDPM + ĀPDM = 90ð ........................................... (ii) 
 (i) I (ii) bs n!Z cvB, 
  ĀDPM + ĀMPA = ĀDPM + ĀPDM 
 ü ĀMPA = ĀPDM 
  ôPDM I ôPAM-G 
  ĀPMD = ĀPMA, ĀPDM = ĀMPA 
 Aewkó ĀDPM = Aewkó ĀPAM 

 ü ôPDM I ôPAM m`>k 

 ü 
DP
PA

  = 
PM
AM

  = 
DM
PM

  

 A_©vr, PM
AM

 = 
DM
PM

  

 ü PM2 = AM.DM (cÖgvwYZ) 

  

Q 
O 

P 

M 
D A



D”PZi MwYZ     1853 

 cÖkS  05  A(ý 4, 4), B(6, 4), C(6, ý 7) Ges D(4, ý 7) we: ỳ PviwU 
GKwU PZzfz©!Ri PviwU kxl©we:`y| 
 K.  `LvI  h, (3, ý 5) Ges (6, 4) we:`yMvgx mij!iLv x-

A!¶i abvÍK w`!Ki mv!_ m=²!KvY DrcbS K!i| 2 
 L.  `LvI  h, ABCD PZzfz©RwU GKwU UªvwcwRqvg| 4 
 M. ABCD PZzfz©!Ri  h Ask PZz_© PZzf©v!M Ae¯9vb K!i 

Zvi  ¶Îdj wbY©q Ki| 4 

5bs cÖ!kSi mgvavb 

h (3, ý 5) Ges (6, 4) we: ỳMvgx mij!iLvi Xvj = 
ý 5 ý 4

3 ý 6
 = 
ý 9

ý 3
 = 3 

Avgiv Rvwb,  Kv!bv mij!iLvi Xvj abvÍK n!j  iLvwU x-A!¶i abvÍK 
w`!Ki mv!_ m=¶¥!KvY DrcbS K!i| 

 h!nZz (3, ý 5) Ges (6, 4) we: ỳMvgx mij!iLvi Xvj 3| myZivs,  iLvwU 
x-A!¶i abvÍK w`!Ki mv!_ m=¶¥!KvY DrcbS K!i| ( `Lv!bv n!jv) 

i  `Iqv Av!Q, A(ý 4, 4), B(6, 4), C(6, ý 7), D(4, ý 7) 

 Y 

B (6, 4) 

G (6, 0) 
X 

E (0, 0) 

A (ý 4, 4) 

C (6, ý 7) 
D (4, ý 7) 

F 

 

 AB  iLvi Xvj = 4 ý 4

6 ý (ý 4)
 = 0 

 CD    Ó     Ó  ý 7 ý (ý 7)

6 ý 4
 = 0 

 A_©vr, AB I CD  iLvi XvjØq ci¯<i mgvb| 
 ü AB | | CD 
 Avgiv Rvwb, UªvwcwRqv!gi GK!Rvov wecixZ evû mgva@ivj| 
 ü ABCD PZzfz©RwU GKwU UªvwcwRqvg| ( `Lv!bv n!jv) 

j  

 Y 

B (6, 4) 

G (6, 0) 
X 

E (0, 0) 

A (ý 4, 4) 

C (6, ý 7) 
D (4, ý 7) 

F 

 

 AD  iLvi mgxKiY, y ý 4

4 ý (ý 7)
 = 

x ý (ý 4)

ý 4 ý 4
 

 ev, y ý 4
11

 = 
x + 4

ý 8
 

 ev, 11x + 44 = ý 8y + 32 

 ev, 11x + 8y + 12 = 0 

 mij!iLvwU y A¶!K F we:`y!Z  Q` Ki!j, x = 0 ü 8y + 12 = 0 

 ev, y = 
ý 12

8
 = ý 

3
2
 ü F we:`yi ¯9vbv¼ F( )0ü ý 

3
2

 

 Avevi, B I C we:`yi fzR mgvb nIqvq BC  iLvi mgxKiY,  x = 6| 
 ü  iLvwU x-A¶!K G we: ỳ!Z  Q` Ki!j, G we: ỳi ¯9vbv¼ G(6, 0)| 
 ü PZz_© PZzf©v!M EFDCG-Gi  ¶Îdj 

 = 
1
2

 
ÿÿ
ÿ

ÿÿ
ÿ0

 
0
    

0
ý 3
2

    

4
 
ý7

    

6
 
ý7

    

6
 
0
    

0
 
0

 eM©GKK 

 = 
1
2

 | 0 ý 0 ý 28 ý 0 ý 0 ý 0 + 6 + 42 + 42 | eM©GKK 

 = 
1
2

 ô 62 eM©GKK 

 = 31 eM©GKK (Ans.) 

 cÖkS  06  P(ý 6, 5), Q(ý 11, ý 6), R(7, ý 2), S(8, h) we: ỳMy!jv GKwU 
PZzfz©!Ri PviwU kxl©we:`y  hLv!b h  0. 

 K. (ý 5, ý 3) we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY 
wbY©q Ki| 2 

 L. T(x, y) we:`ywU P I Q we: ỳ n!Z mg`=ieZ©x n!j, cÖgvY 
Ki  h, 5x + 11y + 48 = 0. 4 

 M. PQRS PZzfz©!Ri  ¶Îdj, ôPQR Gi  ¶Îd!ji wØMyY 
n!j, h Gi gvb wbY©q Ki| 4 

6bs cÖ!kSi mgvavb 

h Avgiv Rvwb, (x1, y1) we:`yMvgx Ges m Xvj wewkó mij!iLvi 
mgxKiY, y ý y1 = m(x ý x1) 

 ü (ý 5, ý 3) we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY, 
 y ý (ý 3) = 3{x ý (ý 5)} 
 ev, y + 3 = 3(x + 5) 

 ev, y + 3 = 3x + 15 

 ev, 3x ý y + 12 = 0 (Ans.) 

i  `Iqv Av!Q, P(ý 6, 5) Ges Q(ý 11, ý 6) 

 T(x, y) we:`y n!Z P(ý 6, 5) we: ỳi `=iZ¡ 
 = (x + 6)2 + (y ý 5)2 

 = x2 + 12x + 36 + y2 ý 10y + 25 

 = x2 + y2 + 12x ý 10y + 61 
 T(x, y) we:`y n!Z Q(ý 11, ý 6) we: ỳi `=iZ¡ 
 = (x + 11)2 + (y + 6)2 

 = x2 + 22x + 121 + y2 + 12y + 36 

 = x2 + y2 + 22x + 12y + 157 

 cÖkSg!Z, x2 + y2 + 12x ý 10y + 61 = x2 + y2 + 22x + 12y + 157 
 ev, x2 + y2 + 12x ý 10y + 61 = x2 + y2 + 22x + 12y + 157  [eM© K!i] 
 ev, 12x ý 10y + 61 = 22x + 12y + 157   
 ev, 10x + 22y + 96 = 0 

 ü 5x + 11y + 48 = 0 (cÖgvwYZ) 

j  `Iqv Av!Q, P(ý 6, 5), Q(ý 11, ý 6), R(7, ý 2), S(8, h) 

 ü ôPQR Gi  ¶Îdj = 
1
2
 | |ý 6

5
    
ý 11
ý 6

    
7
ý 2

    
ý 6
5

 eM©GKK 

  = 
1
2
 (36 + 22 + 35 + 55 + 42 ý 12) eM©GKK 

  = 
1
2
 ô 178 eM©GKK = 89 eM©GKK 

     h > 0. myZivs, S(8, h) we:`yi Ae¯9vb cÖ_g PZzf©v!M| 
 ü PZzfz©R PQRS Gi  ¶Îdj 

 = 
1
2

 | |ý 6
5

    
ý 11
ý 6

    
7
ý 2

    
8
h    

ý 6
5

 eM©GKK 

 = 
1
2

 | 36 + 22 + 7h + 40 + 55 + 42 + 16 + 6h | eM©GKK 

 = 
1
2

 | 211 + 13h | eM©GKK 

 cÖkSg!Z, 1
2
 | 211 + 13h | = 2 ô 89 

 ev, 211 + 13h = 356 

 ev, 13h = 145   ev, h = 
145
13

 

 ü h = 
145
13

   (Ans.) 

 cÖkS  07  M = sinñ Ges N = cosñ. 

 K. cos( )ý 25ð
3

 Gi gvb wbY©q Ki| 2 

 L. 12M2 + 23N = 22 Ges 3ð
2

  ñ  2ð n!j, tanñ Gi gvb 

wbY©q Ki| 4 

 M. 2
N2 + 

M2

N2  = 3 Ges 0  ñ  2ð n!j, ñ Gi gvb wbY©q Ki| 4 
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7bs cÖ!kSi mgvavb  

h cos( )ý 25ð
3

 = cos 
25ð

3
   [ cos(ý ñ) = cosñ] 

  = cos ( )24ð + ð
3

 = cos ( )8ð + 
ð
3

 

  = cos ( )16 ô 
ð
2

 + 
ð
3

 = cos 
ð
3

 

 = 
1
2
 (Ans.) 

i  `Iqv Av!Q, M = sinñ 

           N = cosñ 

 GLb, 12M2 + 23N = 22 

 ev, 12 sin2ñ + 23 cosñ = 22 

 ev, 12(1 ý cos2ñ) + 23 cosñ = 22 

 ev, 12 ý 12 cos2ñ + 23 cosñ = 22 

 ev, 12 cos2ñ ý 23 cosñ + 10 = 0 

 ev, 12 cos2ñ ý 15 cosñ ý 8 cosñ + 10 = 0 

 ev, 3 cosñ(4 cosñ ý 5) ý 2(4 cosñ ý 5) = 0 

 ev, (4 cosñ ý 5)(3 cosñ ý 2) = 0 

 nq, 4 cosñ ý 5 = 0 A_ev, 3 cosñ ý 2 = 0 

 ev, cosñ = 
5
4
 (MÖnY!hvM¨ bq) ü cosñ = 

2
3
 

 GLb, sinñ = ñ 1 ý cos2ñ 

 ev, sinñ = ñ 1 ý ( )2
3

2

 

 ev, sinñ = ñ 1 ý 
4
9

 

 ev, sinñ = ñ 
5

3
 

 ev, sinñ = ý 
5

3
   [ ] 

3ð
2

  ñ  2ð  

 ü tanñ = 
sinñ
cosñ = 

ý 
5

3

2
3

 = ý 
5

3
 ô 

3
2
 = ý 

5
2

 (Ans.) 

j  `Iqv Av!Q, M = sinñ, N = cosñ 

 Ges 2
N2 + 

M2

N2  = 3 

 ev, 2

cos2ñ + 
sin2ñ
cos2ñ = 3 

 ev, 2 sec2ñ + tan2ñ = 3 

 ev, 2(1 + tan2ñ) + tan2ñ = 3 

 ev, 2 + 2 tan2ñ + tan2ñ = 3 

 ev, 3 tan2ñ = 1 

 ev, tan2ñ = 
1
3
 

 ev, tanñ = ñ 
1
3
 

 tanñ = 
1

3
 n!j, 

 1g PZzf©v!M,  tanñ = tan 
ð
6
  

 3q PZzf©v!M, 

 tanñ = tan( )ð + 
ð
6

 

 tanñ = tan
7ð
6

 

 ü ñ = 
ð
6

 , 
7ð
6

 

tanñ = ý 
1

3
 n!j, tanñ = ý tan 

ð
6
 

2q PZzf©v!M, tanñ = tan( )ð ý 
ð
6

 

  = tan 
5ð
6

 

Avevi, 
4_© PZzf©v!M, 

tanñ = tan( )2ð ý 
ð
6

 = tan 
11ð

6
 

 myZivs, ñ = 
ð
6

 , 
5ð
6

, 
7ð
6

, 
11ð

6
 (Ans.) 

 cÖkS  08  (i) GKwU gy ª̀v Ges GKwU Q°v GK!Î GKevi wb!¶c Kiv n!jv| 
(ii) 22wU wU!K!U 31 n!Z 52 ch©a@ µwgK b¤^i  `Iqv Av!Q| GKwU 
wU!KU "`efv!e  bIqv n!jv| 
 K.  m!Þ¤^i gv!m  Kv!bv kn!i 12 w`b e>wó n!q!Q| Zvn!j 5 

 m!Þ¤^i e>wó bv nIqvi m¤¢vebv wbY©q Ki| 2 
 L. (i) bs Gi Av!jv!K m¤¢ve¨ NUbvi Probability tree A¼b 

K!i bgybv!¶ÎwU  jL| 4 
 M. wbe©vwPZ wU!K!Ui b¤^iwU  Rvo A_ev 9 Gi MywYZK nIqvi 

m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb 

h Avgiv Rvwb,  m!Þ¤^i gvm = 30 w`b 
 e>wó n!q!Q = 12 w`b 

 ü e>wó nqwb = (30 ý 12) = 18 w`b 

 ü 5  m!Þ¤^i e>wó bv nIqvi m¤¢vebv = 18
30

 = 
3
5
 (Ans.) 

i GKwU gỳ ªv I GKwU Q°v wb!¶c cix¶v!K `yB avc wn!m!e we!ePbv 
Kwi| cÖ_g av!c gỳ 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  
 ü 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©a@  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] 

 ü P ( Rvo A_ev 9 Gi MywYZK) = 
12
22

 = 
6
11

 (Ans.) 
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KzwgjÐv  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. F(x) = 1 – 
1
3x Gi wecixZ dvskb  KvbwU? 

 E log3(x – 1) F log3(1 – x) 

 G log3( )1
x – 1

 H log3( )1
1 – x

  

2. (3 + x)(1 ý x)8 Gi we¯@&wZ!Z x Gi mnM KZ? 
 E – 2 F – 7 G – 23 H – 25   

3. log3

ø


ø
1

3
3

 = KZ? 

 E – 3 F – 
1
3
 G 

1
3
 H 3   

4. ( )x + 
1
x2

6

 Gi we¯@&wZ!Z ga¨c!`i gvb KZ n!e? 

 E 20x3 F 15x6 G 
15
x6  H 

20
x3    

 wb!Pi Z!_¨i Av!jv!K 5 I 6 bs cÖ!kSi DËi `vI : 
 (4x2 + 4x + 1)n Gi we¯@&wZ!Z c`msL¨v 7 

5. we¯@&wZi PZ&_© c` KZ? 
 E 160x3 F 160x2 G 60x3 H 60x2   

6. x Gi Nv!Zi Eay©µgvbymv!i we¯@&wZ!Z 2q c` 72 n!j, x = KZ n!e? 
 E 3 F 4 G 5 H 6   

7. – 3 Xvjwewkó mij!iLvwU x-A!¶i abvÍK w`!Ki mv!_ KZ 
wWwMÖ  KvY DrcbS K!i? 

 E 30ð F 60ð G 120ð H 150ð   
8. 4x + 5y = 20  iLvwU A¶Ø!qi mv!_  h wÎfzR DrcbS K!i Zvi 

 ¶Îdj KZ eM© GKK? 
 E 9 F 10 G 20 H 22   
9. `yBwU wbi!c¶ gỳ ªv GK!Î wb!¶c Kiv n!j, `yBwU  Uj bv Avmvi 

m¤¢vebv KZ? 

 E 
3
4
 F 

1
4
 G 

1
2
 H 1   

10. 10wU Kv!jv I 5wU jvj ej n!Z "`efv!e GKwU ej wbe©vPb Kiv 
n!j, ejwUÑ 

 i.  jvj nIqvi m¤¢vebv 1
3
 

 ii.  jvj bv nIqvi m¤¢vebv 2
3
 

 iii. jvj A_ev Kv!jv nIqvi m¤¢vebv 1 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
11. A(1, – 1) Ges N(4, t) we: ỳ w`!q AwZµva@ mij!iLvi Xvj 5 n!j t 

Gi gvb KZ? 

 E 15 F 14 G 
8
5
 H – 

2
5
   

12. 2  m.wg. e¨vmva©wewkó e>!Ëi GKwU Pvc  K!:`ª 90ð  KvY DrcbS 
Ki!j Pv!ci "`N©¨ KZ  m.wg. n!e? 

 E ð  m.wg. F 
3ð
2

  m.wg. G 2ð  m.wg. H 4ð  m.wg.   

13. P(x) = x4 – 5x3 + 7x2 – a Gi GKwU Drcv`K (x – 2) n!j, a Gi 
gvb KZ? 

 E 2 F 4 G 5 H 6   

14. x(x5 – 2x + 2)
x

 eûc`xi aª:ec` KZ? 
 E 5 F 2 G 1 H – 2   
15. P(x, y, z) = x2 (y – z) + y2(z – x) + z2(x – y) ivwkwUÑ 
 i.  mggvwÎK ii.  Pµ-µwgK iii. cÖwZmg 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
16. ôABC Gi ĀB m=²!KvY n!j, wb!Pi  KvbwU mwVK? 
 E AC2 = AB2 + BC2 F AC2 > AB2 + BC2 

 G AC2 < AB2 + BC2 H AB2 < AC2 + BC2   

17. mgevû wÎfz!Ri evûi "`N©¨ 1  m.wg. n!j, Gi cwie¨vmva© KZ 
 m.wg.? 

 E 
3

4
  m. wg. F 

1

3
  m. wg. G 

3
2

  m. wg. H 3  m. wg.   

18. ABCD e>Ë¯9 mvgva@wi!K AB2 + AD2 = 80 eM©  m. wg. n!j, BD 
Gi gvb KZ  m. wg.? 

 E 10  m. wg. F 5 6  m. wg. G 5 5  m. wg. H 4 5  m. wg.   

19. 5 – 1 + 
1
5
 – 1

25
 + ... ... ... avivwUi AmxgZK mgwó KZ? 

 E – 
25
6

 F 
1
6
 G 

1
4
 H 

25
6

   

20. `ycyi 1 : 20 Uvq Nwoi NÈv I wgwb!Ui KuvUvi ga¨eZ©x  KvY KZ 
wWwMÖ? 

 E 80ð F 90ð G 110ð H 120ð   
21. tanñ = 3 3 n!j, cosñ =  KZ? 

 E 
3

2 7
 F 

1

2 7
 G 

3

7 7
 H 

1

3 7
   

 wb!Pi wP!Îi Av!jv!K 22 I 23 bs cÖ!kSi DËi `vI : 
 A 

B C 
D 

P 

E F 

 
 wP!Î, AD, BE I CF ga¨gvÎq h_vµ!g 3  m.wg., 4  m.wg. I 5  m.wg.| 
22. ôABC wÎfz!Ri evûMy!jvi e!M©i mgwó KZ  m. wg.? 
 E 66.67  m. wg. (cÖvq) F 60.76  m. wg. (cÖvq) 
 G 37.50  m. wg. (cÖvq) H 33.33  m. wg. (cÖvq)   
23. BP Gi "`N©¨ KZ  m. wg.? 

 E 
4
3
  m. wg. F 

4
2

  m. wg. G 
8
3
  m. wg. H 

10
3

  m. wg.   

24. 2sinñ cosñ = sinñ Ges ñ m=¶¥!KvY n!j, ñ = ? 

 E 
ð
6
 F 

ð
4
 G 

ð
3
 H 

ð
2
   

25. ñ Gi mKj gv!bi Rb¨Ñ 
 i.  – 1 < sinñ < 1 ii.  ÿcosñÿ < 1 
 iii. – 1 < secñ < 1 
 wb!Pi  KvbwU mwVK? 
 E ii F iii G i I ii H ii I iii   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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KzwgjÐv  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 
1. P(x) = x3 – 4x2 + x + 6 

 K. 2.

10


2  K g=j`xq fMSvs!k i�cva@i Ki| 2 

 L. hw` P(x)  K x – a Ges x – b Øviv fvM Ki!j GKB 
fvM!kl _v!K  hLv!b a ù b,  Z!e  `LvI  h, a2 + ab + b2 

– 4a – 4b + 1 = 0. 4 

 M. x2 + 5
P(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2. 1 + (3x – 1)–1 + (3x – 1)–2 + ................. GKwU Aba@ My!YvËi aviv| 

 K. 1 + 
1

3
 + 

1
3
 + 

1

3 3
 + .................. avivwUi AmxgZK 

mgwó (hw` _v!K) wbY©q Ki| 2 

 L. x = 
4
3
 n!j, avivwUi 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 

3. P = 3

2
3 + 3

ý 
2
3 Ges a2 + b2 = 18ab. 

 K. cÖgvY Ki  h, xlogay = logax. 2 

 L. P = a2 + 2 Ges a ó 0 n!j  `LvI  h, a3 + 3a = 
8
3
 4 

 M. cÖgvY Ki  h, logk ( )a – b
4

 = logk a + logk b 4 

L wefvMÑR¨vwgwZ I  f±i 

4. GKwU PZzfz©!Ri PviwU kxl©we: ỳ n!jv A(4, 3), B(– 3, 3), C(– 3, – 2) 
Ges D(4, – 2). 

 K. A I C we:`yMvgx mij!iLvi Xvj wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri  ¶Îdj wbY©q Ki| 4 
 M. P(x, y) we:`y  _!K A Ges C we:`yØq mg`=ieZx© n!j, cÖgvY 

Ki  h, 7x + 5y = 6. 4 
5. (i) y = 3x + 4 Ges 
 (ii) y = ý 3x + 4 n!jv `ywU mij!iLvi mgxKiY| 
 K. (4, 5) Ges (2, 3) we: ỳØ!qi ms!hvRK mij!iLvi mgxKiY 

wbY©q Ki| 2 
 L. (i) bs  iLvwU x A¶!K A Ges y-A¶!K B we:`y!Z  Q` 

Ki!j AB Gi gvb wbY©q Ki| 4 
 M. mij!iLv `ywUi  Q`we: ỳMvgx Ges 4 Xvjwewkó mij!iLvi 

mgxKiY wbY©q Ki| 4 

6.  

 P 

Q 

S G N 

O 

T M R 

 
 wP!Î, S cwi!K:`ª Ges M, QR Gi ga¨we:`y| 
 K. QN = 5  mwg Ges QR = 7  mwg n!j, PR Gi Dci QR 

Gi j¤^ Awf!¶!ci "`N©¨ wbY©q Ki| 2 
 L. cÖgvY Ki  h, PQ2 + PR2 = 2 (PM2 + MR2) 4 
 M. cÖgvY Ki  h, PG : GM = 2 : 1 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7. A = secñ + tanñ  Ges B = secñ – tanñ 

 K. tan ( )– 
25ð

6
 Gi gvb wbY©q Ki| 2 

 L. cÖgvY Ki  h, A – 1
1 – B

 = 
cosñ

1 – sinñ . 4 

 M. B = 
1

3
 Ges  0 < ñ < 

ð
2
 n!j, ñ Gi gvb wbY©q Ki| 4 

8. (i)  GKwU _!j!Z 10wU bxj, 12wU njy` Ges 8wU Kv!jv gv!e©j 
Av!Q| "`efv!e GKwU gv!e©j  bIqv n!jv| 

 (ii)  GKwU gỳ ªv!K Pvievi wb!¶c Kiv n!jv| 
 K. GKwU wbi!c¶ Q°v GKevi wb!¶c Kiv n!j,  gawjK 

msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 
 L. (ii) bs Gi Av!jv!K Probability tree A¼b K!i 

bgybv!¶ÎwU  jL| 4 
 M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici PviwU gv!e©j 

Zz!j  bIqv nq, Z!e meMy!jv gv!e©K njy` nIqvi 
m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  P(x) = x3 – 4x2 + x + 6 

 K. 2.

10


2  K g=j`xq fMSvs!k i�cva@i Ki| 2 

 L. hw` P(x)  K x – a Ges x – b Øviv fvM Ki!j GKB 
fvM!kl _v!K  hLv!b a ù b,  Z!e  `LvI  h, a2 + ab + b2 

– 4a – 4b + 1 = 0. 4 

 M. x2 + 5
P(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb 

h 2.·10·2 = 2 + (0.102 + 0.000102 + ... ...) 

 eÜbxi  fZ!ii avivwU GKwU Aba@ My!YvËi aviv 
 hvi cÖ_g c`, a = 0.102 

 mvaviY AbycvZ, r = 
0.000102

0.102
 = 0.001 

ü  avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
 = 

0.102

1 ý 0.001
  = 

0.102
0.999

  = 
102
999

 = 
34
333

 

ü  2.·10·2 = 2 + 
34
333

 = 
700
333

 (Ans.) 

i  `Iqv Av!Q, P(x) = x3 ý 4x2 + x + 6 

  h!nZz P(x)  K x ý a Ges x ý b Øviv fvM Ki!j fvM!kl GKB _v!K 
 ü P(a) = P(b) 
 ev, a3 ý 4a2 + a + 6 = b3 ý 4b2 + b + 6 

 ev, a3 ý b3 ý 4a2 + 4b2 + a ý b = 0 

 ev, (a ý b)(a2 + ab + b2) ý 4(a + b)(a ý b) + (a ý b) = 0 

 ev, (a ý b)(a2 + ab + b2 ý 4a ý 4b + 1) = 0 

 nq, a ý b = 0 A_ev, a2 + ab + b2 ý 4a ý 4b + 1 = 0 

 wKa8 a ù b (cÖkSvbymv!i) 
 ü a2 + ab + b2 ý 4a ý 4b + 1 = 0 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, P(x) = x3 ý 4x2 + x + 6 
  = x3 + x2 ý 5x2 ý 5x + 6x + 6 
  = x2(x + 1) ý 5x(x + 1) + 6(x + 1) 
  = (x + 1)(x2 ý 5x + 6) = (x + 1)(x2 ý 3x ý 2x + 6) 
  = (x + 1){x(x ý 3) ý 2(x ý 3)} = (x + 1)(x ý 2)(x ý 3) 

 g!b Kwi, x
2 + 5
P(x)

 = 
x2 + 5

(x + 1)(x ý 2)(x ý 3)
 ú 

A
x + 1

 + 
B

x ý 2
 + 

C

x ý 3
 ... ... (i) 

 (i) Gi Dfqc¶!K (x + 1)(x ý 2)(x ý 3) Øviv MyY K!i cvB, 
 ev, x2 + 5 ú A(x ý 2)(x ý 3) + B(x + 1)(x ý 3) + C(x + 1)(x ý 2)  ... ... (ii) 

 (ii) bs A!f` Gi Dfqc!¶ x = ý 1 ewm!q cvB, 
 (ý 1)2 + 5 = A(ý 3)(ý 4) + B.0 + C.0 

 ev, 6 = 12A  ü  A = 
1
2
 

 (ii) bs A!f` Gi Dfqc!¶ x = 2 ewm!q cvB, 
 (2)2 + 5 = A.0 + B(3)(ý 1) + C.0 

 ev, 9 = ý 3B ü B = ý 3 

 (ii) bs A!f` Gi Dfqc!¶ x = 3 ewm!q cvB, 
 (3)2 + 5 = A.0 + B.0 + C(4)(1) 

 ev, 14 = 4C  ü C = 
7
2
 

 A, B I C Gi gvb (i) G ewm!q cvB, 

 x2 + 5

(x + 1)(x ý 2)(x ý 3)
 = 

1
2(x + 1)

 ý 
3

x ý 2
 + 

7

2(x ý 3)
 (Ans.) 

 cÖkS  02  1 + (3x – 1)–1 + (3x – 1)–2 + ......... GKwU Aba@ My!YvËi aviv| 

 K. 1 + 
1

3
 + 

1
3
 + 

1

3 3
 + .................. avivwUi AmxgZK 

mgwó (hw` _v!K) wbY©q Ki| 2 

 L. x = 
4
3
 n!j, avivwUi 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 

2bs cÖ!kSi mgvavb 

h 1 + 
1

3
 + 

1
3
 + 

1

3 3
 

 avivwUi cÖ_g c`, a = 1 

 mvaviY AbycvZ, r = 

1

3

1
 = 

1

3
 

 GLv!b, r < 1, ZvB AmxgZK mgwó _vK!e| 

 ü avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
 = 

1

1 ý 
1

3

 

  = 
3 + 3

2
  (Ans.) 

i  `Iqv Av!Q, 1 + (3x ý 1)ý1 + (3x ý 1)ý2 + ... ... GKwU Aba@ My!YvËi 

aviv x = 
4
3
 n!j avivwU, 1 + 

1

( )3 ô 
4
3
 ý 1

 + 
1

( )3 ô 
4
3
 ý 1

2
 + ... ... 

 ev, 1 + 
1
3
 + 

1
32 + ... ... 

 avivwU cÖ_g c`, a = 1 

 mvaviY AbycvZ, r = 
1
3
    (r < 1) 

 avivwUi n c!`i mgwó, Sn = 
a(1 ý rn)

1 ý r
 

 ü Ó    10   Ó     Ó    S10 = 

1{ }1 ý ( )1
3

10

1 ý 
1
3

 

  = 

1 ý 
1

310

3 ý 1
3

 = 

310 ý 1
310

2
3

 = 
310 ý 1

310  ô 
3
2
 

  = 
310 ý 1

2 ô 39  (Ans.) 

j  `Iqv Av!Q, 1 + (3x ý 1)ý1 + (3x ý 1)ý2 + ... ... 

 ev, 1 + 
1

3x ý 1
 + 

1

(3x ý 1)2 + ... ... 

 GKwU Aba@ My!YvËi aviv| 
 avivwUi cÖ_g c`, a = 1 

 mvaviY AbycvZ, r = 

1

3x ý 1

1
 = 

1

3x ý 1
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 avivwUi AmxgZK mgwó _vK!e hw` I  Kej hw` | r |  1 nq A_©vr ý 1  r  1 

GLb, 1

3x ý 1
   ý 1 

ev, 3x ý 1  ý 1 

ev, 3x  ý 1 + 1 

ev, 3x  0 ü x  0 

A_ev, 1

3x ý 1
  1 

ev, 3x ý 1  1 

ev, 3x  1 + 1 

ev, 3x  2 ü x  
2
3
 

 ü wb!Y©q kZ© x < 0 A_ev, x > 
2
3
 

 AmxgZK mgwó, Sõ = 
a

1 ý r
 = 

1

1 ý 
1

3x ý 1

 

  = 
1

3x ý 2

3x ý 1

 = 
3x ý 1

3x ý 2
 

 ü AmxgZK mgwó 3x ý 1

3x ý 2
 (Ans.) 

 cÖkS  03  P = 3

2
3 + 3

ý 
2
3 Ges a2 + b2 = 18ab. 

 K. cÖgvY Ki  h, xlogay = logax. 2 

 L. P = a2 + 2 Ges a ó 0 n!j  `LvI  h, a3 + 3a = 
8
3
 4 

 M. cÖgvY Ki  h, logk ( )a – b
4

 = logk a + logk b 4 

3bs cÖ!kSi mgvavb 

h awi, p = logay q = logax 

 myZivs ap = y aq = x 

 ü (ap)q = yq ü (aq)p = xp 
 ev, apq = yq ev, apq = xp 

 ü xp = yq 
 ü xlogay = ylogax (cÖgvwYZ) 

i  `Iqv Av!Q,  p = a2 + 2 

 ev, a2 + 2 = 3
2
3

  + 3
– 2
3

 [DÏxcK n!Z] 

 ev, a2 = ( )3

1
3

2

+ ( )3
– 

1
3

2

– 2 

 ev, a2 = ( )3

1
3

2

+ ( )3
– 

1
3

2

 – 2.3
1
3

 .3
– 1
3  

 ev, a2 = ( )3

1
3
 – 3

– 
1
3

2

 

 ev, a = 3
1
3
  – 3

– 
2
3
    [eM©g=j K!i] 

 ev, a3 = ( )3

1
3
 – 3

– 
1
3

3

    [Nb K!i] 

 ev, a3 =  ( )3

1
3

3

– ( )3
– 

1
3

3

– 3.3
1
3
 .3
– 

1
3

  ( )3

1
3
 – 3

– 
1
3

  

 ev, a3 = 3 – 3–1 – 3.30.a 

 ev, a3 = 3 – 
1
3

 – 3a 

 ev, a3 = 
9 – 1 – 9a

3
  

 ev, 3a3 = 8 – 9a 

 ü a3 + 3a = 
8
3

 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, a2 + b2 = 18ab 
 ev, a2 ý 2ab + b2 = 16ab ev, (a ý b)2 = ( )4 ab 2 

 ev, ( )a ý b
4

2

 = ( )ab 2 ev, a ý b
4

 = a. b 

 ev, logk( )a ý b
4

 = logk( )a. b  [Dfqc!¶ logk wb!q] 

 ü logk( )a ý b
4

 = logk a + logk b (cÖgvwYZ) 

 cÖkS  04  GKwU PZzfz©!Ri PviwU kxl©we:`y n!jv A(4, 3), B(– 3, 3), 

C(– 3, – 2) Ges D(4, – 2). 
 K. A I C we:`yMvgx mij!iLvi Xvj wbY©q Ki| 2 
 L. ABCD PZzfz©!Ri  ¶Îdj wbY©q Ki| 4 
 M. P(x, y) we:`y  _!K A Ges C we:`yØq mg`=ieZx© n!j, cÖgvY 

Ki  h, 7x + 5y = 6. 4 

4bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, A(4, 3) Ges C(ý 3, ý 2) 

 ü A I C we:`yMvgx mij!iLvi Xvj, 

  m = 
y2 ý y1

x2 ý x1
 = 
ý 2 ý 3

ý 3 ý 4
 = 

5
7
 (Ans.) 

i  `Iqv Av!Q, 
 A(4, 3), B(ý 3, 3), C(ý 3, ý 2) Ges D(4, ý 2) 

 ü ABCD PZzfz©!Ri  ¶Îdj = 
1
2
 | |4

3    
ý3
3

    
ý3
ý2

    
4
ý2

    
4
3 eM© GKK 

  = 
1
2

 |(12 + 6 + 6 + 12) ý (ý 9 ý 9 ý 8 ý 8) eM©GKK 

  = 
1
2

 | 12 + 6 + 6 + 12 + 9 + 9 + 8 + 8 | eM©GKK 

  = 
1
2

 ô 70 eM©GKK 

  = 35 eM©GKK (Ans.) 

j  `Iqv Av!Q, P(x, y), A(4, 3), C(ý 3, ý 2) 

 GLb, P we:`y  _!K A we:`yi `=iZ¡ = (x ý 4)2 + (y ý 3)2 

 = x2 ý 8x + 16 + y2 ý 6y + 9 

 = x2 + y2 ý 8x ý 6y + 25 

 Avevi, P we:`y n!Z C we:`yi `=iZ¡ = (x + 3)2 + (y + 2)2 

  = x2 + 6x + 9 + y2 + 4y + 4 

  = x2 + y2 + 6x + 4y + 13 

 cÖkSg!Z, x2 + y2 ý 8x ý 6y + 25 = x2 + y2 + 6x + 4y + 13 

  ev, x2 + y2 ý 8x ý 6y + 25 = x2 + y2 + 6x + 4y + 13 

  ev, ý 14x ý 10y = ý 12 

  ü 7x + 5y = 6 (cÖgvwYZ) 

 cÖkS  05  (i) y = 3x + 4 Ges 
 (ii) y = ý 3x + 4 n!jv `ywU mij!iLvi mgxKiY| 
 K. (4, 5) Ges (2, 3) we: ỳØ!qi ms!hvRK mij!iLvi mgxKiY 

wbY©q Ki| 2 
 L. (i) bs  iLvwU x A¶!K A Ges y-A¶!K B we:`y!Z  Q` 

Ki!j AB Gi gvb wbY©q Ki| 4 
 M. mij!iLv `ywUi  Q`we: ỳMvgx Ges 4 Xvjwewkó mij!iLvi 

mgxKiY wbY©q Ki| 4 

5bs cÖ!kSi mgvavb 

h Avgiv Rvwb, (x1, y1) I (x2, y2) we:`yMvgx mij!iLvi mgxKiY, 
y ý y1

y1 ý y2
 = 

x ý x1

x1 ý x2
 

 ü (4, 5) Ges (2, 3) we: ỳMvgx mij!iLv 

  
y ý 5

5 ý 3
 = 

x ý 4

4 ý 2
 

  ev, y ý 5
2

 = 
x ý 4

2
 

  ev, x ý y + 1 = 0 (Ans.) 
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i  `Iqv Av!Q, y = 3x + 4 

  h!nZz  iLvwU x A¶!K A we:`y!Z  Q` K!i  m!nZz A we:`y!Z y = 0 

 ü 0 = 3x + 4 

 ev, 3x = ý 4 

 ü x = ý 
4
3
   ü A ú ( )ý 

4
3
ü 0  

 Avevi,  iLvwU y A¶!K B we:`y!Z  Q` K!i  m!nZz B we:`y!Z x = 0 

 ü y = 4   ü B ú (0, 4) 

 myZivs AB = ( )ý 
4
3
 ý 0

2

 + (0 ý 4)2 

  = ( )ý 
4
3

2

 + (ý 4)2 

  = 
16
9

 + 16 = 
160
9

 

  = 
4 10

3
 (Ans.) 

j  `Iqv Av!Q, y = 3x + 4 ... ... (i) 

  y = ý 3x + 4 ... ... (ii) 

 mgxKiYØq mgvavb K!i cvB, 3x + 4 = ý 3x + 4 
 ev, 6x = 0 

 ü x = 0 ... ... (iii) 

 x Gi gvb (i) bs G ewm!q, y = 4 
 myZivs, mij!iLvØ!qi  Q` we:`y (0, 4) 

 (0, 4)  Q`we: ỳMvgx Ges 4 Xvjwewkó mij!iLvi mgxKiY, 
 y ý y1 = m(x ý x1) 

 ev, y ý 4 = 4(x ý 0) 

 ev, y ý 4 = 4x 

 ü 4x ý y + 4 = 0 (Ans.) 

 cÖkS  06  
 P 

Q 

S G N 

O 

T M R 

 
 wP!Î, S cwi!K:`ª Ges M, QR Gi ga¨we:`y| 
 K. QN = 5  mwg Ges QR = 7  mwg n!j, PR Gi Dci QR 

Gi j¤^ Awf!¶!ci "`N©¨ wbY©q Ki| 2 
 L. cÖgvY Ki  h, PQ2 + PR2 = 2 (PM2 + MR2) 4 
 M. cÖgvY Ki  h, PG : GM = 2 : 1 4 

6bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, QN = 5  m.wg. 
  QR = 7  m.wg. 

 Q 

5 

N R 

7 

 
 PR Gi Dci QR Gi j¤^ Awf!¶c RN 

 ü ôQNR GKwU mg!KvYx wÎfzR 
 ü RN = QR2 ý QN2 = 72 ý 52 = 2 6  m.wg. (Ans.) 

i 

N 
O L 

 P 

R 
T M 

Q 
 

GLv!b, ôPQR G QR Gi ga ẅe: ỳ M nIqvi PM GKwU ga¨gv| 
 cÖgvY Ki!Z n!e  h, PQ2 + PR2 = 2(PM2 + MR2). 

 cÖgvY : wP!Î, PQ > PM > QM| P we:`y n!Z PT  QR. 

 ü ôPQM Gi ĀPMQ ̄ 9=j!KvY Ges PM Gi j¤̂ Awf!¶c MT. 

 ü ¯9=j!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@&wZ Abymv!i cvB, 
 PQ2 = PM2 + QM2 + 2.QM.MT ... ... ... (i) 

 Avevi, ôPMR Gi ĀPMR m=¶¥!KvY Ges PM Gi j¤̂ Awf!¶c 
MT. 

 ü m =¶¥!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@&wZ Abymv!i cvB, 
 PR2 = PM2 + MR2 – 2.MR.MT ... ... ... (ii) 
 (i) I (ii) bs  hvM K!i cvB,  
 PQ2 + PR2 = PM2 + QM2 + 2QM.MT + PM2 + MR2 – 2MR.MT 
  = 2PM2 + MR2 + 2MR.MT + QM2 – 2MR.MT  

[ MR = QM] 
 ev, PQ2 + PR2 = 2PM2 + 2MR2 

 ü PQ2 + PR2 = 2(PM2 + MR2). (cÖgvwYZ) 

j   

N 

R 

P 

T M Q 

S G 
O 

 
 GLv!b, ô PQR Gi cwi!K:`ª S, j¤^we:`y O Ges PM GKwU ga¨gv| 

S, M  hvM Kwi| d!j SM  iLv QR Gi Dci j¤^| cÖgvY Ki!Z n!e 
 h, PG : GM = 2 : 1 

 cÖgvY : 
 ô PQR Gi j¤^we: ỳ O  _!K P kx!l©i `=iZ¡ OP Ges cwi!K:`ª S  _!K 

P kx!l©i wecixZ evû QR Gi ` =iZ¡ SM| 
 ü OP = 2SM [ Kv!bv wÎfy!Ri j¤^we:`y  _!K kx!l©i `=iZ¡ wÎfy!Ri 

cwi!K:`ª  _!K H kx!l©i wecixZ evûi j¤^`=i!Z¡i wØMyY] 
  GLb  h!nZz PT I SM DfqB QR Gi Dci j¤^| 
   m!nZz PT || SM. 

  GLb, PT || SM Ges PM G!`i  Q`K| 
 ü ĀMPT = ĀPMS  [GKva@i  KvY] 
  A_©vr ĀOPG = ĀSMG 

  GLb, ô PGO I ôMGS Gi g!a¨ 
  ĀPGO = ĀMGS  [wecÖZxc  KvY] 
  ĀOPG = ĀSMG  [GKva@i  KvY] 
 Ges Aewkó ĀPOG = ĀMSG 

 ü ôPGO I ô MGS m`>k!KvYx| 

 ü PG
GD

  = 
OP
SD

  

 ev, PG
GD

  = 
2SD
SD

   [ OP = 2SM] 

 ev, PG
GD

  = 
1
2

  

 ü PG : GM = 2 : 1 (cÖgvwYZ) 

 cÖkS  07  A = secñ + tanñ  Ges B = secñ – tanñ 

 K. tan ( )– 
25ð

6
 Gi gvb wbY©q Ki| 2 

 L. cÖgvY Ki  h, A – 1
1 – B

 = 
cosñ

1 – sinñ . 4 

 M. B = 
1

3
 Ges  0 < ñ < 

ð
2
 n!j, ñ Gi gvb wbY©q Ki| 4 
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7bs cÖ!kSi mgvavb 

h tan( )ý 
25ð

6
 

 = ý tan( )25ð
6

 

 = ý tan( )4ð + 
ð
6

 

 = ý tan( )8 
ð
2

 + 
ð
6

 

 = ý tan( )ð6  

 = ý 
1

3
 (Ans.) 

i  `Iqv Av!Q, A = secñ + tanñ 

  B = secñ ý tanñ 

 evgc¶ = 
A ý 1

1 ý B
 = 

cosñ
1 ý sinñ =  

secñ + tanñ ý 1

1 ý secñ + tanñ 

  = 
(secñ + tanñ) ý (sec2ñ ý tan2ñ)

1 ý secñ + tanñ  

  = 
(secñ + tanñ) ý (secñ + tanñ)(secñ ý tanñ)

1 ý secñ + tanñ  

  = 
(secñ + tanñ)(1 ý secñ + tanñ)

(1 ý secñ + tanñ)
 

  = secñ + tanñ 

  = 
1

cosñ + 
sinñ
cosñ = 

1 + sinñ
cosñ  

  = 
(1 + sinñ)(1 ý sinñ)

(1 ý sinñ) cosñ  

  = 
1 ý sin2ñ

(1 ý sinñ)cosñ 

  = 
cos2ñ

(1 ý sinñ)cosñ 

  = 
cosñ

1 ý sinñ 

  = Wvbc¶ 
 ü evgc¶ = Wvbc¶ (cÖgvwYZ) 

j  `Iqv Av!Q, B = secñ ý tanñ = 
1

3
 

  ev, 1

cosñ ý 
sinñ
cosñ = 

1

3
 

  ev, 1 ý sinñ
cosñ  = 

1

3
 

  ev, 3( )1 ý sinñ  = cosñ 

  ev, 3(1 ý sinñ)2 = cos2ñ [eM© K!i] 
  ev, 3(1 ý 2sinñ + sin2ñ) = 1 ý sin2ñ 

  ev, 3 ý 6 sinñ + 3 sin2ñ = 1 ý sin2ñ 

  ev, 4 sin2ñ ý 6sinñ + 2 = 0 

  ev, 2 sin2ñ ý 3 sinñ + 1 = 0 

  ev, 2 sin2ñ ý 2 sinñ ý sinñ + 1 = 0 

  ev, 2 sinñ(sinñ ý 1) ý 1(sinñ ý 1) = 0 

  ev, (sinñ ý 1)(2sinñ ý 1) = 0 

nq, sinñ ý 1 = 0 

ev, sinñ = 1 

wKa8 sinñ ù 1 [ ]ü 0  ñ  
ð
2

 

A_ev, 2sinñ ý 1 = 0 

ev, 2 sinñ = 1 

ev, sinñ = 
1
2

 

ev, sinñ = sin 
ð
6

 

ü ñ = 
ð
6

 

 ü wb!Y©q ñ = 
ð
6

 (Ans.) 

 cÖkS  08  (i) GKwU _!j!Z 10wU bxj, 12wU njy` Ges 8wU Kv!jv 
gv!e©j Av!Q| "`efv!e GKwU gv!e©j  bIqv n!jv| 
(ii) GKwU gỳ ªv!K Pvievi wb!¶c Kiv n!jv| 
 K. GKwU wbi!c¶ Q°v GKevi wb!¶c Kiv n!j,  gawjK 

msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 
 L. (ii) bs Gi Av!jv!K Probability tree A¼b K!i 

bgybv!¶ÎwU  jL| 4 
 M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici PviwU gv!e©j 

Zz!j  bIqv nq, Z!e meMy!jv gv!e©K njy` nIqvi 
m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb 

h GKwU Q°vi bgybv!¶Î, S = {1, 2, 3, 4, 5, 6} 
 bgybv we:`y = 6wU 

 1  _!K 6 Gi g!a¨  gawjK msL¨v = 2, 3, 5 

 Q°v wb!¶!c  gawjK msL¨v Avmvi AbyK:j djvdj = 3 

 ü Q°v GKevi wb!¶!c  gawjK msL¨v Avmvi m¤¢vebv  

 = 
3
6

 = 
1
2

 (Ans.) 

i cÖ!kSi kZ©vbymv!i Probability tree A¼b Kiv n!jvÑ 
 

gy`ªv 

H 

H 

T 

H 

T 

H 

T 

T 

H 

T 

H 

T 

H 

T 

H 

H 

T 

H 

T 

H 

T 

T 

H 

T 

H 

T 

H 

T 

H 

T 

 
 bgybv!¶Î S = {HHHH, HHHT, HHTH, HHTT, HTHH, HTHT, 

HTTH, HTTT, THHH, THHT, THTH, THTT, TTHH, TTHT, 
TTTH, TTTT} (Ans.) 

j _!j!Z bxj gv!e©j = 10wU 
 njy` gv!e©j = 12wU 
 Kv!jv gv!e©j = 8wU 
 _!j!Z  gvU gv!e©j = (10 + 12 + 8) wU = 30wU 
 ü cÖwZ¯9vcb bv K!i cici PviwU gv!e©j Zz!j  bIqv n!j Z!e 

meMy!jv (PviwU) gv!e©j njy` nIqvi m¤¢vebv 

 = 
12
30

 ô 
11
29

 ô 
10
28

 ô 
9

27
 = 

11
609

 (Ans.) 
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h!kvi  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1.  Kv!bv wÎfz!Ri cwie>!Ëi  ¶Îdj 64ð eM©  m.wg. n!j, Gi 
bewe:`y e>!Ëi e¨vmva© KZ? 

 E 64  m. wg. F 16  m. wg. G 8  m. wg. H 4  m. wg.   
 wb!Pi Z!_¨i Av!jv!K 2 I 3bs cÖ!kSi DËi `vI : 
 P(x) = 2x3 – 3x2 – 11x + 6 
2. P(x)  K (x – 2) Øviv fvM Ki!j fvM!kl KZ? 

 E ý 12 F ý 6 G 6 H 12   
3. P(x) Gi GKwU Drcv`K wb!Pi  KvbwU? 
 E 2x + 1 F 2x – 1 G x + 1 H x – 1   

4. (yy)
y
 = (y y)y n!j y = KZ? 

 E 1
2
 F 1 G 3

2
 H 9

4
   

5. A(– 3, 3), B(– 3, – 3) Ges C(3, 3) wZbwU we:`y n!jÑ 
 i. AC  iLvi Xvj = 0     ii. BC  iLvi mgxKiY, y = x 

 iii. A, B, C we: ỳÎq mg!iL 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
6. (1 + x) (1 – x)5 Gi we¯@&wZ!Z x Gi mnM KZ? 

 E 10 F 1 G – 4 H – 5   

7. 1
3
, 

2
32, 

1
32, 

4
34 .......... AbyµgwUi mvaviY c` KZ? 

 E n
3n – 1 F n + 1

3n – 1  G n
3n  H n + 1

3n    

8. tan2A = 3 Ges ð
2

 < A < ð n!j, A Gi gvb wb!Pi  KvbwU? 

 E ð
6
 F ð

4
  G ð

3
 H 2ð

3
   

 wb!Pi Z_¨vbymv!i 9 I 10bs cÖ!kSi DËi `vI : 
 A 

O 
E F 

D 
B C  

wP!Î AD, BE I CF wZbwU ga¨gv| 
9. DO : OA = KZ? 
 E 1 : 2 F 1 : 3 G 2 : 1 H 3 : 1   
10. (AD2 + BE2 + CF2) = 72 eM©  m.wg. n!j, (AB2 + BC2 + CA2) Gi 

gvb KZ? 

 E 18 eM©  m. wg. F 54 eM©  m. wg. 
 G 72 eM©  m. wg. H 96 eM©  m. wg.   

11. wb!Pi  KvbwU 0.1

8 Gi g =j`xq fMSvsk? 

 E 17
99
 F 2

11
 G 17

90
 H 1

5
   

12. 1  _!K 20 ch©a@ ¯^vfvweK msL¨vMy!jvi g!a¨ GKwU msL¨v "`efv!e 
wbe©vPb Kiv n!jv| msL¨vwU 3 Gi MywYZK Ges  gŠwjK nIqvi 
m¤¢vebv KZ? 

 E 7
10
 F 2

5
 G 3

10
 H 1

20
   

13. wb!Pi  KvbwU PµµwgK ivwk? 
 E x3 + y3 + x3 + 3x2yz F x2 + y2 + z2 – 2xyz 
 G 3x2y+ 2y2z + z2x H x2 – y2 + z2   

14. ( )x ý 
1
x

8

 Gi we¯@&wZ!ZÑ 

 i. c`msL¨v = 9      
 ii. 2q c!`i mnM = – 8 
 iii. x ewR©Z c` = 70 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
15. f(x) =  4x m=PKxq dvsk!bi  Wv!gb  KvbwU?   

 E (– õ, 4) F (– õ, 0) G (0, õ) H (– õ, õ)   
 wb!Pi Z!_¨i Av!jv!K 16 I 17 bs cÖ!kSi DËi `vI : 
 y = – x – 1 Ges y = 3x – 5 ỳBwU mij!iLvi mgxKiY| 
16.  iLvØ!qi  Q`we:`yi ¯9vbv¼  KvbwU? 
 E (1, – 2) F (1, 2) G (– 1, 2) H (– 1, – 2)   
17.  iLv `yBwUi XvjØ!qi MyYdj KZ? 
 E – 3 F – 1 G 3 H 5   
18. `yBwU wbi!c¶ Q°v GKmv!_ GKevi wb!¶c Ki!j Q°vi Dc!ii 

wc!V GKB msL¨v bv Avmvi m¤¢vebv KZ? 

 E 35
36
 F 5

6
 G 1

6
 H 1

36
   

19. 7log732 Gi gvb KZ? 
 E 2 F 3 G 7 H 9   
20. 90ð  Kv!Yi e>Ëxqgvb  KvbwU? 

 E ð
c

6
 F ð

c

4
 G ð

c

3
 H ð

c

2
   

21. P(y) = y3  ý 3y2 + 2y – 1 eûc`xi gyL¨mnM Ges aª:ec!`i mgwó 
KZ? 

 E 1 F 0 G – 1 H – 3   

22. cosñ = 
3

2
 n!j, cos2ñ Gi gvb KZ? 

 E 0 F 1
2
 G 3

2
 H 1   

23. `yBwU wbi!c¶ gỳ ªv GK!Î wb!¶!c me©vwaK `yBwU H cvIqvi 
m¤¢vebv KZ? 

 E 0 F 1
4
 G 3

4
 H 1   

24. ôPQR G PQ2 > QR2 + PR2 n!jÑ 
 i. ĀPRQ ¯9:j!KvY     
 ii. ĀQPR mg!KvY 
 iii. ĀPQR m=²!KvY 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

25. (2, 5) we:`yMvgx Ges 1
2

  Xvjwewkó mij!iLvi mgxKiY  KvbwU? 

 E 2y = x + 8F 2y = x – 1 G y = x + 8 H y = x – 1   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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h!kvi  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| P(x) = 48x4 – 4x3 – 16x2 + x + 1 

 Q(x) = 2x3 – x2 + 2x – 1 

 K. Q(x)  K x + 1 Øviv fvM Ki!j fvM!kl KZ n!e, Zv 
fvM!kl Dccv!`¨i mvnv!h¨ wbY©q Ki| 2 

 L. P(x)  K Drcv`!K we!k ÐlY Ki| 4 

 M. 2x2 – 3x + 1
Q(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| x – 3

2
3 + 3

1
3 – 1 = 0 Ges y = 

3 – x
4 + x

  

 K. 1 + 
1
3
 + 

1
32 + 

1
33 + ............ avivwUi AmxgZK mgwó wbY©q Ki| 2 

 L.   `LvI  h, x3 – 3x2 + 12x – 16 = 0 4 
 M. ln y = 1 n!j, x Gi gvb wbY©q Ki| 4 
3| p = a + bx2 GKwU wØc`x we¯@&wZ| 

 K. 1
2
, 
1
2
, 

3
23, 

1
4
, .......... AbyµgwUi mvaviY c` wbY©q Ki| 2 

 L. hw` a = 
1
x
 Ges b = – 2 nq Z!e, p5  K we¯@&Z Ki| 4 

 M. a = 2x2, b = 
k
x3 Gi Rb¨ P8 Gi we¯@&wZ!Z PZz_© I cÂg 

c!`i mnM mgvb n!j, k Gi gvb wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  
 

F 

A D B 

E 
O 

C 

 
 wP!Î AB, BC Ges CA evûi ga¨we: ỳ h_vµ!g D, E Ges F. AB = BC  

Ges BF  AC. 

 K. AO = 5   m. wg. n!j AE Gi "`N©¨ wbY©q Ki| 2 
 L. wÎfzRwUi evûi "`N©¨ I ga¨gvi g!a¨ m¤<K© wbY©q Ki| 4 
 M. ôABC Gi cwie>!Ëi e¨vmva© R n!j, cÖgvY Ki  h,    
  BC2 = 2R. BF. 4 

5| wZbwU mij!iLvi mgxKiY (i) y = 3x – 10, (ii) 2x – y = 4 Ges 
(iii) 7x – y = 14. 

 K. (ii) bs mij!iLvwU x-A!¶i abvÍK w`!Ki mv!_ KZ 
wWwMÖ  KvY DrcbS K!i wbY©q Ki| 2 

 L. (iii) bs mij!iLvwU Øviv x I y-A!¶i  Q` we: ỳØ!qi 
ga¨eZ©x ` =iZ¡ wbY©q Ki| 4 

 M. mij!iLv wZbwU Øviv MwVZ wÎfzR!¶!Îi  ¶Îdj wbY©q Ki| 4 
6| e>Ë¯9 PZzfz©R ABCD Gi AC I BD KY©Øq ci¯<i!K P we:`y!Z 

mg!Kv!Y  Q` K!i!Q| PE  BC  Ges EP Gi ewa©Zvsk AD  K F 
we: ỳ!Z  Q` K!i!Q| 

 K. x – 3y = 4 3 mij!iLvwU g=jwe:`y n!Z KZ `=!i x-

A¶!K  Q` K!i!Q wbY©q Ki| 2 
 L. cÖgvY Ki  h, AF = FD. 4 
 M. BP Gi ga ẅe: ỳ M n!j cÖgvY Ki  h, AB2 = AM2 + 3BM2 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| A = 7sin2ñ + 3cos2ñ 

 B = 15cos2ñ + 2 sinñ hLb – 
ð
2
 < ñ < 

ð
2
. 

 K. 1.532  iwWqvb!K wWwMÖ!Z cÖKvk Ki| 2 

 L. A = 4 n!j,  `LvI  h, tanñ = 
1

3
 4 

 M. ñ Gi gvb wbY©q Ki| 4 
8| (i) GKwU Szwo!Z 10wU bxj, 12wU meyR I 8wU njy` ej Av!Q| 

 (ii) GKRb  jv!Ki ivRkvnx n!Z XvKvq  Uª!b hvIqvi m¤¢vebv 5
8
 

Ges XvKv n!Z Kzwgj Ðvq ev!m hvIqvi m¤¢vebv 2
5
| 

 K. GKwU wbi!c¶ Q°v wb!¶c Kiv n!j,  gawjK msL¨v 
Avmvi m¤¢vebv wbY©q Ki| 2 

 L. "`efv!e GKwU ej  bIqv n!j, ejwU meyR nIqvi 
m¤¢vebv Ges njy` bv nIqvi m¤¢vebv wbY©q Ki| 4 

 M. Probability tree e¨envi K!i  jvKwU XvKvq  Uª!b wKa8 
KzwgjÐvq ev!m bv hvIqvi m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  P(x) = 48x4 – 4x3 – 16x2 + x + 1 

 Q(x) = 2x3 – x2 + 2x – 1 

 K. Q(x)  K x + 1 Øviv fvM Ki!j fvM!kl KZ n!e, Zv 
fvM!kl Dccv!`¨i mvnv!h¨ wbY©q Ki| 2 

 L. P(x)  K Drcv`!K we!k ÐlY Ki| 4 

 M. 2x2 – 3x + 1
Q(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, fvR¨ : Q(x) = 2x3 ý x2 + 2x ý 1 

 fvR¨ : x + 1 

 fvM!kl Dccv!`¨i Abyhvqx fvM!kl n!e Q(ý 1)| 
 Q(ý 1) = 2 ô (ý 1)3 ý (ý 1)2 + 2 ô (ý 1) ý 1 
  = ý 2 ý 1 ý 2 ý 1 = ý 6 

 ü wb!Y©q fvM!kl = ý 6 (Ans.) 

i  `Iqv Av!Q, p(x) = 48x4 ý 4x3 ý 16x2 + x + 1 

 GLb, p( )ý 
1
2

 = 48( )ý 
1
2

4

 ý 4( )ý 
1
2

3

 ý 16( )ý 
1
2

2

 + ( )ý 
1
2

 + 1 

  = 
48
16

 + 
4
8
 ý 

16
4

 ý 
1
2

 + 1 

  = 3 + 
1
2

 ý 4 ý 
1
2
 + 1 = 0 

 ü ( )x + 
1
2

 ev, (2x + 1); p(x) Gi GKwU Drcv`K| 

 ü P(x) = 48x4 ý 4x3 ý 16x2 + x + 1 
  = 48x4 + 24x3 ý 28x3 ý 14x2 ý 2x2 ý x + 2x + 1 
  = 24x3(2x + 1) ý 14x2(2x + 1) ý x(2x + 1) + 1(2x + 1) 
  = (2x + 1)(24x3 ý 14x2 ý x + 1) 
  = (2x + 1)(24x3 ý 12x2 ý 2x2 + x ý 2x + 1) 
  = (2x + 1){12x2(2x ý 1) ý x(2x ý 1) ý 1(2x ý 1)} 
  = (2x + 1)(2x ý 1)(12x2 ý x ý 1) 
  = (2x + 1)(2x ý 1)(12x2 + 3x ý 4x ý 1) 
  = (2x ý 1)(2x + 1){3x(4x + 1) ý 1(4x + 1)} 
  = (2x ý 1)(2x + 1)(4x + 1)(3x ý 1) (Ans.) 

j  `Iqv Av!Q, Q(x) = 2x3 ý x2 + 2x ý 1 

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

 ü 
2x2 ý 3x + 1

(2x ý 1)(x2 + 1)
 ú 

A

(2x ý 1)
 + 

Bx + C
(x2 + 1)

 ... ... (i) 

 Dfqc¶!K (2x ý 1)(x2 + 1) Øviv MyY K!i, 
 2x2 ý 3x + 1 ú A(x2 + 1) + (Bx + C)(2x ý 1) ... ... (ii) 

 (ii) bs A!f!` x = 
1
2
 ewm!q cvB, 

 { }2 ô ( )1
2

2

 ý ( )3 ô 
1
2

 + 1 = A { }( )1
2

2

 + 1  + 0 

 ev, 1
2
 ý 

3
2

 + 1 = A( )5
4

 

 ev, 0 = 
5A
4

 ü A = 0 

 Avevi, (ii) bs n!Z cvB, 
 2x2 ý 3x + 1 ú Ax2 + A + 2Bx2 ý Bx + 2Cx ý C ... ... (iii) 

 (iii) bs G x2 Gi mnM mgxK&Z K!i cvB, 
 2 = A + 2B 

 ev, 2 = 0 + 2B           [ A = 0] 

 ev, B = 1 

 Ges x Gi mnM mgxK&Z K!i cvB, 
 ý 3 = ý B + 2C 

 ev, ý 3 = ý 1 + 2C     [ B = 1] 

 ev, 2C = ý 2 

 ü C = ý 1 

 GLb, A, B Ges C Gi gvb (i) bs G ewm!q cvB, 

 2x2 ý 3x + 1

(2x ý 1)(x2 + 1)
 ú 

0

2x ý 1
 + 

1 ô x + (ý 1)
x2 + 1

 

 ev, 2x2 ý 3x + 1

(2x ý 1)(x2 + 1)
 ú 

x ý 1
x2 + 1

 (Ans.) 

 cÖkS  02  x – 3

2
3 + 3

1
3 – 1 = 0 Ges y = 

3 – x
4 + x

  

 K. 1 + 
1
3

 + 
1
32 + 

1
33 + .................. avivwUi AmxgZK mgwó 

wbY©q Ki| 2 
 L.   `LvI  h, x3 – 3x2 + 12x – 16 = 0 4 
 M. ln y = 1 n!j, x Gi gvb wbY©q Ki| 4 

2bs c Ö!kSi mgvavb 

h cÖ`Ë aviv, 1 + 
1
3
 + 

1
32 + 

1
33 + ... ... 

 avivwUi cÖ_g c`, a = 1 

 avivwUi, ( h!Kv!bv c` ø c =e© c`) = 1
32 ø 

1
3
 = 

1
3
 

 A_©vr, avivwU My!YvËi aviv| 

 hvi mvaviY Aa@i, r = 
1
3
 

 ü avivwUi AmxgZK mgwó, Sõ = 
a

1 ý r
 = 

1

1 ý 
1
3

 = 
1

3 ý 1
3

 = 
3
2

 (Ans.) 

i  `Iqv Av!Q, 

 x ý 3

2
3 + 3

1
3 ý 1 = 0 

 ev, x ý 1 = 3

2
3 ý 3

1
3 ... ... (i) 

 ev, (x ý 1)3 = ( )3

2
3 ý 3

1
3

3

 [Dfqc!¶ Nb K!i] 

 ev, x3 ý 3x2 + 3x ý 1 = ( )3

2
3

3

 ý ( )3

1
3

3

 ý 3.3

2
3.3

1
3 ( )3

2
3 ý 3

1
3  

 ev, x3 ý 3x2 + 3x ý 1 = 32 ý 3 ý 3
1 + 

2
3
 + 

1
3(x ý 1) [(i) bs n!Z] 

 ev, x3 ý 3x2 + 3x ý 1 = 9 ý 3 ý 32. (x ý 1) 

 ev, x3 ý 3x2 + 3x ý 1 = 6 ý 9(x ý 1) 

 ev, x3 ý 3x2 + 3x ý 1 = 6 ý 9x + 9 

 ü x3 ý 3x2 + 12x ý 16 = 0. ( `Lv!bv n!jv) 
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j  `Iqv Av!Q, y = 
3 ý x
4 + x

 Ges lny = 1 

 ev, lny = ln( )3 ý x
4 + x

 [Dfqc!¶ ln wb!q] 

 ev, 1 = ln(3 ý x) ý ln(4 + x)    [ lny = 1] 

 ev, 1 + ln(4 + x) = ln(3 ý x) 

 ev, ln(e) + ln(4 + x) = ln(3 ý x) [ln(e) = 1] 

 ev, ln{e(4 + x)} = ln(3 ý x) 

 ev, ln(4e + ex) = ln(3 ý x) 

 ev, 4e + ex = 3 ý x    [Dfqc!¶ ln ev` w`!q] 
 ev, ex + x = ý 4e + 3 

 ev, x(e + 1) = 3 ý 4e  ü x = 
3 ý 4e
e + 1

 

 ü wb!Y©q x = 
3 ý 4e
e + 1

. (Ans.) 

 cÖkS  03  p = a + bx2 GKwU wØc`x we¯@&wZ| 

 K. 1
2
, 
1
2
, 

3
23, 

1
4
, .......... AbyµgwUi mvaviY c` wbY©q Ki| 2 

 L. hw` a = 
1
x
 Ges b = – 2 nq Z!e, p5  K we¯@&Z Ki| 4 

 M. a = 2x2, b = 
k
x3 Gi Rb¨ P8 Gi we¯@&wZ!Z PZz_© I cÂg 

c!`i mnM mgvb n!j, k Gi gvb wbY©q Ki| 4 

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 

 AbyµgwU = 
1
2
, 
1
2
 , 

3
23, 

1
4

, ... ... 

  = 
1
2
, 

2

2 ô 2
, 

3
23, 

4

4 ô 4
, ... ... 

  = 
1
21, 

2
22, 

3
23, 

4
24, ... ... 

 ü AbyµgwUi mvaviY c` = 
n
2n; 

  hLv!b, n = 1, 2, 3, 4, ... ... (Ans.) 

i  `Iqv Av!Q, P = a + bx2 

  hLv!b, a = 
1
x
 Ges b = ý 2 

 GLb, p5 = a5 + 5C1a
4bx2 + 5C2a

3(bx2)2 + 5C3a
2(bx2)3 

+ 5C4a(bx2)4 + 5C5(bx2)5 

 = a5 + 5a4bx2 + 10a3b2x4 + 10a2b3x6 + 5ab4x8 + b5x10 

 = 
1
x5 + 5 ô 

1
x4 ô (ý2) ô x2 + 10 ô 

1
x3 ô (ý 2)2 ô x4 + 10 ô 

1
x2 ô (ý 2)3 ô 

x6 + 5 ô 
1
x

 ô (ý 2)4 ô x8 + (ý 2)5x10 

 ü p5 = 
1
x5 ý 

10
x2  + 40x ý 80x4 + 80x7 ý 32x10 (Ans.) 

j  `Iqv Av!Q, p = a + bx2 

 ev, p8 = (a + bx2)8 

 ev, p8 = ( )2x2 + 
k
x3.x

2
8

 = ( )2x2 + 
k
x

8

 

 ü 4_© ev (3 + 1) Zg c` = 8C3(2x2)8ý3( )k
x

3

 

  = 8C3.2
5.x10.k3.xý3 = 8C3.2

5.k3. x7 

 5g ev (4 + 1) Zg c` = 8C4(2x2) 8ý4( )k
x

4

 

  = 8C4.2
4.x8.k4.xý4 = 8C4.2

4.k4.x4 
 cÖkSg!Z, 8C3.2

5.k3 = 8C4.2
4.k4 

  ev, k
4

k3 = 
8C3.2

5

8C4.2
4 

  ev, k = 
56 ô 32

70 ô 16
 

  ü k = 
8
5
 (Ans.) 

 cÖkS  04   
 

F 

A D B 

E 
O 

C 

 
 wP!Î AB, BC Ges CA evûi ga¨we: ỳ h_vµ!g D, E Ges F. AB = BC  

Ges BF  AC. 

 K. AO = 5   m. wg. n!j AE Gi "`N©¨ wbY©q Ki| 2 
 L. wÎfzRwUi evûi "`N©¨ I ga¨gvi g!a¨ m¤<K© wbY©q Ki| 4 
 M. ôABC Gi cwie>!Ëi e¨vmva© R n!j, cÖgvY Ki  h,    
  BC2 = 2R. BF. 4 

4bs cÖ!kSi mgvavb 

h ABC wÎfz!R O fi!K:`ª e!j, AO
OE

 = 
2
1
 

 ev, OE = 
AO
2

 = 
5
2
 = 2.5  m.wg. 

 AE = AO + OE = 5 + 2.5 = 7.5  m.wg. (Ans.) 

i g!b Kwi, ôABC Gi BC, CA 
Ges AB evûMy!jv a, b Ges c| 
ga¨gv BF = e, AE = d, CD = f 

 GLb, AB2 + AC2 = 2(AE2 + BE2) 

[G¨v!cv!jwbqv!mi Dccv`¨ n!Z cvB] 

 ev, c2 + b2 = 2 { }d2 + ( )1
2
a

2

 [ ]ü BE = 
1
2
 a  

 ev, b2 + c2 = 2d2 + 2.
1
4
 a2 

 ev, b2 + c2 = 2d2 + 
a2

2
 

 ev, 2d2 = b2 + c2 ý 
a2

2
 

 ev, d2 = 
2(b2 + c2) ý a2

4
 ... ... (i) 

 Abyi�cfv!e, e2 = 
2(c2 + a2) ý b2

4
 ... ... (ii) 

 Ges f2 = 
2(a2 + b2) ý c2

4
 ... ... (iii) 

 (i), (ii) I (iii) bs mgxKiY  hvM K!i cvB, 

 d2 + e2 + f2 = 
2(b2 + c2) ý a2

4
 + 

2(c2 + a2) ý b2

4
 + 

2(a2 + b2) ý c2

4
 

 ev, d2 + e2 + f2 = 
2b2 + 2c2 ý a2 + 2c2 + 2a2 ý b2 + 2a2 + 2b2 ý c2

4
 

 GLb, AB = BC ev, c = a 

 Zvn!j, ga¨gv AE = CD 

 ev, d = f n!e| 

 ev, d2 + e2 + d2 = 
2b2 + 2a2 ý a2 + 2a2 + 2a2 ý b2 + 2a2 + 2b2 ý a2

4
 = 

3b2 + 6a2

4
 

 ev, 2d2 + e2 = 
3
4
 (b2 + 2a2) 

 ü 3(2a2 + b2) = 4(2d2 + e2) 

 BnvB D³ "`N©¨ I ga¨gvi g!a¨ m¤<K©|  

j we!kl wbe©Pb :  `Iqv Av!Q, ôABC G AB 

= BC| BF  AC Ges wÎfz!Ri cwie¨vmva© 
R| cÖgvY Ki!Z n!e  h, BC2 = 2R.BF 

 A¼b : BF  K ewa©Z Kwi  hb Zv cwie>Ë!K 
G we:`y!Z  Q` K!i| A, G  hvM Kwi| 

 
F 

A D B 

E 
O 

C 
b 

e 
d 

c 

f a 

 B 

A C R 

F 

G 

R 
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 cÖgvY : ôBFA I ôBAG G, 
 ĀBFA = ĀBAG               [Df!qB mg!KvY] 
 ĀGBA = ĀGBA          [mvaviY  KvY] 
 Ges Aewkó ĀBAF = Aewkó ĀBGA 

 ü wÎfzRØq m`>k!KvYx Z_v m`>k| 

 BF
BA

 = 
BA
BG

   [ü m`>k!KvYx wÎfzRØ!qi Abyi�c 

evûMy!jvi AbycvZ mgvb] 
 ev, BA2 = BF.BG 

 ev, BC2 = BF.BG [ü AB = BC] 

 mg!KvYx ôBCF I ôBAF Gi g!a¨ 
 AwZf:R AB = AwZf:R BC 

 Ges BF mvaviY evû 
 ü ôBCF  ôBAF ü CF = FA 
 A_©vr, BF  AC Ges AF I FC mgwØLÊK| BF R¨vwU e>!Ëi  K:`ª 

w`!q hvq| Ges BG e>!Ëi cwiwa!K ¯<k© K!i GRb¨ BG e>!Ëi e¨vm| 
 BG = 2R n!j (i) bs G cvB, 
 BC2 = 2R.BF (cÖgvwYZ) 

 cÖkS  05  wZbwU mij!iLvi mgxKiY (i) y = 3x – 10, (ii) 2x – y = 4 

Ges (iii) 7x – y = 14. 
 K. (ii) bs mij!iLvwU x-A!¶i abvÍK w`!Ki mv!_ KZ 

wWwMÖ  KvY DrcbS K!i wbY©q Ki| 2 
 L. (iii) bs mij!iLvwU Øviv x I y-A!¶i  Q` we: ỳØ!qi 

ga¨eZ©x ` =iZ¡ wbY©q Ki| 4 
 M. mij!iLv wZbwU Øviv MwVZ wÎfzR!¶!Îi  ¶Îdj wbY©q Ki| 4 

5bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 2x ý y = 4 
 ev, y = 2x ý 4 

 Xvj, m = 2, x A!¶i mv!_ ñ  KvY DrcbS Ki!j, 
 tanñ = 2 
 ü ñ = taný1(2) = 63.43ð (Ans.) 

i  `Iqv Av!Q, 7x ý y = 14 

 x A!¶  Q` Ki!j y = 0 Zvn!j, 7x = 14 
 ü x = 2 
 x A!¶i ¯9vbv¼ (2, 0) 

 Avevi, y A!¶i mv!_  Q` Ki!j x = 0 Zvn!j, ý y = 14 
 ü y = ý 14 
 y A!¶i ¯9vbv¼ (0, ý 14) 

 x I y A!¶i  Q` we:`yØ!qi ga¨eZ©x `=iZ¡ = (2 ý 0)2 + (0 + 14)2  

  = 200 
  = 10 2 GKK (Ans.) 

j cÖ`Ë mij!iLvi mgxKiY, y = 3x ý 10 

  ev, 3x ý y = 10 ............. (i) 

  2x ý y = 4 ... ........................................ (ii) 
  Ges 7x ý y = 14 .................................. (iii) 

 C 

2x ý y = 4 A B 

7x ý y = 14 y = 3x ý 10 

 
 (i) bs n!Z (ii) bs we!qvM K!i cvB, 
  3x ý y = 10 
  2x ý y =  4 
  (ý)  (+)   (ý) 
  x = 6 

 ü y = (3 ô 6) ý 10 = 18 ý 10 = 8 
 cÖ_g  Q` we:`y A(6, 8) 

 (iii) bs n!Z (ii) bs we!qvM K!i cvB, 
  7x ý y = 14 
  2x ý y =   4 

  (ý)  (+)   (ý) 
  5x = 10 
  ü x = 2 
 Avevi, (2 ô 2) ý y = 4 

 ev, y = 0 

 wØZxq  Q`we: ỳ B(2, 0) 

 (iii) bs n!Z (i) bs we!qvM  _!K cvB, 
  7x ý y = 14 
  3x ý y = 10 

  (ý)  (+)   (ý) 
  4x = 4 
  ü x = 1 
 Avevi, y = (3 ô 1) ý 10 = ý 7 

 Z&Zxq  Q`we:`y C(1, ý 7) 

 wZbwU  Q` we:`y A, B, C Øviv MwVZ wÎfz!Ri  ¶Îdj 

  = 
1
2

 | |6
8    

2
0    

1
ý7

    
6
8  

  = 
1
2

 |(0 ý 14 + 8) ý (16 + 0 ý 42)| = 
1
2

 | ý 6 + 26 | 

  = 
1
2

 | 20 | = 10 eM© GKK 

 ü wb!Y©q  ¶Îdj = 10 eM©GKK| (Ans.) 

 cÖkS  06  e>Ë¯9 PZzfz©R ABCD Gi AC I BD KY©Øq ci¯<i!K P 
we: ỳ!Z mg!Kv!Y  Q` K!i!Q| PE  BC  Ges EP Gi ewa©Zvsk AD  K 
F we:`y!Z  Q` K!i!Q| 
 K. x – 3y = 4 3 mij!iLvwU g=jwe:`y n!Z KZ `=!i x-

A¶!K  Q` K!i!Q wbY©q Ki| 2 
 L. cÖgvY Ki  h, AF = FD. 4 
 M. BP Gi ga ẅe: ỳ M n!j cÖgvY Ki  h, AB2 = AM2 + 3BM2 4 

6bs cÖ!kSi mgvavb 

h cÖ`Ë mij  iLvwU, x ý 3y = 4 3 ..................... (i) 

 hw` (i) bs  iLvwU x A¶!K A we:`y!Z  Q` K!i Z!e y = 0 n!e| 
 x = 4 3 

 ü A we:`yi ¯9vbv¼ ( )4 3ü 0  

 g=jwe:`y O(0, 0) we: ỳ n!Z A( )4 3ü 0  we:`yi `=iZ¡ 
 OA = ( )0 ý 4 3 2 + (0 ý 0)2 = ( )4 3 2 

  = 4 3 GKK (Ans.) 

i  
 

 A 

D 

P
O 

B 

C 

F
O 

E
O 

 
  `Iqv Av!Q, e>Ë¯9 PZzfz©R ABCD Gi AC I BD KY©Øq ci¯<i!K 

P we:`y!Z mg!Kv!Y  Q` K!i| PE  BC Ges EP Gi ewa©Zvsk AD 
 K F we:`y!Z  Q` K!i!Q| cÖgvY Ki!Z n!e  h, AF = FD. 

 cÖgvY : GLv!b, e>!Ëi e¨vm = AC = BD 

 ev, AP + PC = BP + PD 

 ev, 2AP = 2PD [AP = PC; BP = PD] 

 ü AP = PD ... ... ... (i) 
 GLb, ôAPF G, 
 AP2 = AF2 + FP2 

 Avevi, ôDPF G, 
 PD2 = FD2 + FP2 

 (i) bs n!Z cvB, AF2 + FP2 = FD2 + FP2 
 ev, AF2 = FD2 

 ü AF = FD. (cÖgvwYZ) 
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j  

 
  `Iqv Av!Q, ABCD GKwU PZzfz©R hvi AC I BD KY© mg!KvYxfv!e 

ci¯<i!K P we: ỳ!Z  Q` K!i A_©vr ĀAPB = 90ð 
 A¼b : BP Gi ga¨we:`y M| Zvn!j BM = MP| 
 A, M  hvM Kwi| 
 cÖgvY : GLb, ôAPB G, 
 AB2 = AP2 + BP2 
  = AP2 + (BM + MP)2 
  = AP2 + (2BM)2 [BM = MP] 

 ev, AB2 = AP2 + 4BM2 ... ... (i) 

 Avevi, ôAPM G, 
      AM2 = AP2 + PM2 

  ev, AM2 = AP2 + BM2 [PM = BM] 

  ev, AP2 = AM2 ý BM2 

 AP2 Gi gvb (i) bs G ewm!q cvB, 
 AB2 = AM2 ý BM2 + 4BM2 

 ü AB2 = AM2 + 3BM2 (cÖgvwYZ) 

 cÖkS  07  A = 7sin2ñ + 3cos2ñ 

 B = 15cos2ñ + 2 sinñ hLb – 
ð
2
 < ñ < 

ð
2
. 

 K. 1.532  iwWqvb!K wWwMÖ!Z cÖKvk Ki| 2 

 L. A = 4 n!j,  `LvI  h, tanñ = 
1

3
 4 

 M. ñ Gi gvb wbY©q Ki| 4 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
 ñ = 1.532  iwWqvb 

  = ( )1.532 ô 
180

ð
ð  [ ] 1c = ( )180

ð
ð  

  = 87.78ð 
  = 87ð(0.78 ô 60)ò 
  = 87ð46.8ò 
  = 87ð46ò(0.8 ô 60)òò 
  = 87ð46ò48òò (Ans.) 

i  `Iqv Av!Q, 
     A = 7 sin2ñ + 3 cos2ñ Ges A = 4 

 ev, 7 sin2ñ + 3 cos2ñ = 4 

 ev, 7 sin2ñ + 3(1 ý sin2ñ) = 4 [ü sin2ñ] 

 ev, 7 sin2ñ + 3 ý 3 sin2ñ = 4 

 ev, 4 sin2ñ = 1 

 ev, sin2ñ = 
1
4
 

 Avevi, cos2ñ = 1 ý sin2ñ = 1 ý 
1
4

 = 
3
4
 

 ü tan2ñ = 
sin2ñ
cos2ñ = 

1
4

3
4

 = 
1
3
 

 ü tanñ = 
1

3
 ( `Lv!bv n!jv) 

j D³ cÖ!kS Z_¨ Ac=Y© i!q!Q| mgxKiYwU mgvavb Gi myweav!_© B = 7 
a!i wbB| 

 B = 15 cos2ñ + 2 sinñ = 7 hLb ý 
ð
2

  ñ  
ð
2

 

 ev, 15(1 ý sin2ñ) + 2 sinñ = 7 

 ev, 15 ý 15 sin2ñ + 2 sinñ = 7 [ü sin2ñ + cos2ñ = 1] 

 ev, 15 sin2ñ ý 2 sinñ ý 8 = 0 

 ev, 15 sin2ñ ý 12 sinñ + 10 sinñ ý 8 = 0 

 ev, 3 sinñ(5 sinñ ý 4) + 2(5 sinñ ý 4) = 0 

 ev, (3 sinñ + 2)(5 sinñ ý 4) = 0 

 nq, (3 sinñ + 2) = 0 A_ev, (5 sinñ ý 4) = 0 

 ev, 3 sinñ = ý 2 ev, 5 sinñ = 4 

 ev, sinñ = ý 
2
3
 ev, sinñ = 

4
5
 

 ev, ñ = siný1( )ý 
2
3

 ev, ñ = siný14
5

 

 ev, ñ = ý 41.81ð  ý 
ð
2

 ev, ñ = 53.13ð  
ð
2

 

 A_©vr, Dfq gvbB MÖnY!hvM¨| 

 ü ñ = siný1( )ý 
2
3

, siný1( )4
5

 (Ans.) 

 cÖkS  08  (i) GKwU Szwo!Z 10wU bxj, 12wU meyR I 8wU njy` ej Av!Q| 

(ii) GKRb  jv!Ki ivRkvnx n!Z XvKvq  Uª!b hvIqvi m¤¢vebv 5
8
 Ges 

XvKv n!Z Kzwgj Ðvq ev!m hvIqvi m¤¢vebv 2
5
| 

 K. GKwU wbi!c¶ Q°v wb!¶c Kiv n!j,  gawjK msL¨v 
Avmvi m¤¢vebv wbY©q Ki| 2 

 L. "`efv!e GKwU ej  bIqv n!j, ejwU meyR nIqvi 
m¤¢vebv Ges njy` bv nIqvi m¤¢vebv wbY©q Ki| 4 

 M. Probability tree e¨envi K!i  jvKwU XvKvq  Uª!b wKa8 
KzwgjÐvq ev!m bv hvIqvi m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb 

h GKwU Q°v wb!¶c G  gvU djvdj {1, 2, 3, 4, 5, 6} A_©vr, 6wU 
  gawjK msL¨v {2, 3, 5} ev, 3wU 

 myZivs  gawjK msL¨v Avmvi m¤¢vebv, P(A) = 
3
6

 = 
1
2
 (Ans.) 

i   `Iqv Av!Q, 
 Szwo!Z bxj Av!Q 10 wU 
     Ó   meyR   Ó   12 Ó 
     Ó   njy`   Ó    8 wU 
  gvU ej msL¨v = 10 + 12 + 8 = 30wU| 

 ü ejwU meyR nIqvi m¤¢vebv = 
12
30

 = 
2
5
 (Ans.) 

 ü ejwU njy` nIqvi m¤¢vebv = 
8

30
 

 ü ejwU njy` bv nIqvi m¤¢vebv = ( )1 ý 
8
30

 = 
22
30

 = 
11
15

  (Ans.) 

j m¤¢vebvi gva¨!g Probability tree n!e : 
 ivRkvnx 

XvKv 

KzwgjÐv 

 Uª!b bq 3
8
 

ev!m bq 3
5
 ev!m 2

5
 

 Uª!b 5
8
 

XvKv 

KzwgjÐv KzwgjÐv KzwgjÐv 

ev!m 2
5
 ev!m bq 3

5
 
 

 ü  jvKwUi XvKvq  Uª!b wKa8 Kzwgj Ðvq ev!m bv hvIqvi 

 m¤¢vebv = 
5
8
 ô 

3
5
 = 

3
8

 (Ans.) 

 

 M 

P 

A B 

D C 

A B 

C D 

P 

M 
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PÆMÖvg  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. ôPQR Gi ga¨gvÎq ci¯<i!K O we:`y!Z  Q` Ki!j, O we:`y!K 
ejv nqÑ 

 E j¤̂we: ỳ F cwi!K: ª̀ G fi!K:`ª H kxl©we: ỳ   

2. 1.8

5 Gi g=j`xq fMSvsk wb!Pi  KvbwU? 

 E 
37
20

  F 
167
90

  G 
184
99

  H 
167
900

    

3.  Kv!bv Amxg My!YvËi avivi mvaviY AbycvZ 1
2

  Ges AmxgZK 

mgwó 2
3

 n!j cÖ_g c` KZ? 

 E – 
2
3

  F – 
1
3

  G 
2
3

  H 
1
3

    

4. wb!Pi  Kvb avivwUi AmxgZK mgwó Av!Q? 

 E 
1
3

 – 
4
9

 + 
16
27

 – 
64
81

 + ... ...  F 
1
4

 – 
5

16
 + 

25
64

 – 
125
256

 + ... ...  

 G 
3
4

 – 
9

16
 + 

27
64

 – 
81
256

 + ... ...  H 
1
2

 – 
3
4

 + 
9
8

 – 
27
16

 + ... ...   

5.  Kv!bv wÎfz!Ri  KvY wZbwUi AbycvZ 3 : 4 : 5 n!j, e>nËg 
 KvYwUi e>Ëxqgvb KZ? 

 E 
ðc

12
 F 

ðc

4
 G 

ðc

3
 H 

5ðc

12
   

6. – 1038ð  Kv!Yi Ae¯9vb  Kvb PZzf©v!M? 
 E 1g F 2q G 3q H 4_©   
7. x4 – 2x2 + 3x  K (x + 2) Øviv fvM Ki!j fvM!kl KZ n!e? 
 E 18 F 14 G 2 H – 14   
8. 3x2 – 7x – 6 Gi Drcv`K n!;QÑ 
 i.  x – 3 ii.  3x – 2 iii. 3x + 2 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
9. P(x, y, z) = x3 + y3 + z3 + 3xyz n!j, P(1, – 1, 2) Gi gvb KZ?   
 E 12 F 6 G 4 H 2   
 wb!Pi wP!Îi Av!jv!K 10 I 11 bs cÖ!kSi DËi `vI : 

 L 

O 
Q 

P 
N M  

 wP!Î LN = 4  mwg, PN = 2  mwg Ges MN = 6  mwg 
10. NL Gi Dci MN Gi j¤^ Awf!¶c wb!Pi  KvbwU? 
 E MQ F PL G QL H QN   

11. ML Gi gvb KZ? 
 E 2 7  m.wg. F 4 7  m.wg. G 28  m.wg. H 76  m.wg.   
12.  Kv!bv wÎfz!Ri bewe:`ye>!Ëi e¨vmva© 6  m. wg. n!j, wÎfz!Ri 

cwie>!Ëi e¨vm KZ  m. wg. n!e? 
 E 3  m. wg. F 6  m. wg. G 12  m. wg. H 24  m. wg.   

13. ( )1 – 
x
2

6 
Gi we¯@&wZi  ¶!ÎÑ 

 i.  c`msL¨v = 7  ii.  x4 Gi mnM = – 
15
16

 

 iii. x3 Gi mnM = – 
5
2
 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
14. (2, 3) Ges (t, 5) we: ỳMvgx  iLvØ!qi Xvj – 2 n!j, t Gi gvb KZ? 
 E 3 F 2 G 1 H – 1   
15. (3, 3) Ges (4, 4) we: ỳMvgx  iLv x A!¶i abvÍK w`!K KZ wWwMÖ 

 KvY DrcbS K!i? 
 E 45ð F 48ð G 60ð H 135ð   
16. (7, – 6) Ges (– 9, – 4) we: ỳMvgx  iLvi Xvj KZ? 

 E – 8 F – 
1
8
 G 5 H 8   

17. GKwU wbi!c¶ Q°v wb!¶c NUbvq  gŠwjK msL¨v Ges we!Rvo 
msL¨v cvIqvi m¤¢vebv KZ? 

 E 1 F 
2
3
 G 

1
2
 H 

1
3
   

 wb!Pi Z!_¨i Av!jv!K 18 I 19 bs cÖ!kSi DËi `vI : 
 `yBwU wbi!c¶ gỳ ªv GK!Î GKevi wb!¶c Kiv n!jv| 
18. Kgc!¶ GKwU T cvIqvi m¤¢vebv KZ? 

 E 
3
4
 F 

1
2
 G 

1
4
 H 

1
8
   

19. GKwU H cvIqvi m¤¢vebv KZ? 

 E 
3
8
 F 

1
2
 G 

3
4
 H 

7
8
   

20. tanñ = – 
5
12

 Ges tanñ, sinñ GKB wPýhy³ n!j, secñ Gi gvb 

KZ? 

 E 
13
5

 F 
13
12

 G – 
13
12

 H – 
13
5

   

21. 22x + 3 – 2x + 2 = 112 n!j, x Gi gvb KZ? 

 E 4 F 
7
2
 G 2 H – 

7
2
   

22. a4 = b3 = c2 = 64 n!jÑ 
 i.  a = ñ 2 2 ii.  b = ñ 4 iii. c = ñ 8 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
23. log

2 5
400? Gi gvb KZ? 

 E 2 F 4 G 6 H 8   

24. ( )x2 – 
2
x3

5 Gi we¯@&wZ!Z x ewR©Z c!`i gvb KZ? 

 E – 40 F – 10 G 10 H 40   
25. 9C2

 =  KZ? 
 E 36 F 27 G 18 H 12   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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PÆMÖvg  evW©-2023 
03  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| P(x, y, z) = 
1
x3 + 

1
8y3 + 

1
64z3 Ges g(x) = (x + 1) (x2 + 2) 

 K. g(x) Gi gvÎv I gyL¨ mn!Mi mgwó wbY©q Ki| 2 

 L. P(x, y, z) = 
3

8xyz
 n!j cÖgvY Ki  h, 4yz + 2zx + xy = 0 

A_ev x = 2y = 4z. 4 

 M. x2

g(x)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i) 1 + 
1

3x – 5 + 
1

 (3x – 5)2 + 
1

 (3x – 5)3 + ... ... ... 

 (ii) 6 + 66 + 666 + ... ... ... 

 K. 3.0

2  K g=j`xq fMSvs!k cÖKvk Ki| 2 

 L. (ii) bs avivi Av!jv!K cÖgvY Ki  h, avivwUi 1g n c!`i 

mgwó 2
3{ }10

9
 (10n – 1) – n . 4 

 M. x Gi Dci Kx kZ© Av!ivc Ki!j (i) bs Aba@ My!YvËi 
avivwUi AmxgZK mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

3| M = (1 + x)8  Ges N = (1 – x)7 

 K. (1 ý 2x)4 Gi we¯@&wZ!Z wØc`x mnMMy!jvi mgwó wbY©q Ki| 2 
 L. MN Gi we¯@&wZ!Z x7 Gi mnM wbY©q Ki| 4 
 M. (3 – x) M  K x3 ch©a@ we¯@&wZ K!i Dnvi mvnv!h¨  
  2.99 ô (1.01)8 Gi gvb wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4|  
 P 

Q S 

M 

N 

R 

T 

 
 K. GKwU wÎfz!Ri cwie>!Ëi cwiwa 24  m.wg. n!j wÎfzRwUi 

bewe:`y e>!Ëi  ¶Îdj wbY©q Ki| 2 
 L. cÖgvY Ki  h, QN = RN. 4 
 M. cÖgvY Ki  h, TM2 = PM.SM. 4 

5| ABCD PZzfz©!Ri PviwU kxl©we:`y A(6, 3), B (– 6, 4), C (– 4, – 3) 
Ges D (5, k)  hLv!b k < 0 Ges O g=jwe:`y| 

 K.   `LvI  h, AC  iLv x-A!¶i abvÍK w`!Ki mv!_ m=²!KvY 
DrcbS K!i| 2 

 L. AB  iLv y-A¶!K P we:`y!Z  Q` Ki!j CP Gi gvb wbY©q 
Ki| 4 

 M. ABCD PZzfz©!Ri  ¶Îdj ôAOB Gi  ¶Îd!ji PviMyY 
n!j k-Gi gvb wbY©q Ki| 4 

6| P (4, 4), Q (5, – 3), R (– 4, – 6) Ges S (– 5, 3) we: ỳMy!jv GKwU 
PZzfz©!Ri PviwU kxl©we:`y| 

 K. R we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY wbY©q Ki| 2 
 L. PR Ges QS KY©Ø!qi  Q`we:`yi ¯9vbv¼ wbY©q Ki| 4 
 M. PQRS PZzfz©!Ri  h Ask cÖ_g PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| a = secñ – tanñ  hLv!b 0 < ñ < 
ð
2

. 

 K. 10  m. wg. e¨vmwewkó e>!Ëi  h Pvc  K!:`ª 32ð  KvY 
DrcbS K!i, Zvi "`N©¨ wbY©q Ki| 2 

 L. cÖgvY Ki  h, cosecñ – cotñ = 
1 – a
1 + a

. 4 

 M. a = 
1

3
 n!j ñ Gi gvb wbY©q Ki| 4 

8| (i)  wZbwU wbi!c¶ gỳ ªv GKevi wb!¶c Kiv n!jv| 
 (ii)  14 wU wU!K!U 16  _!K 29 ch©a@ µwgK b¤^i  `Iqv Av!Q| 

wU!KUMy!jv fv!jvfv!e wgwk!q GKwU wU!KU "`efv!e  bIqv 
n!jv| 

 K. GKwU Q°v wb!¶!c we!Rvo msL¨v A_ev 3 Øviv wefvR¨ 
msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 

 L. (i) bs Gi Av!jv!K Probability tree  A¼b K!i Kgc!¶ 
`yBwU  Uj (T) Avmvi m¤¢vebv wbY©q Ki| 4 

 M.  `LvI  h, wU!KUwUi µwgK b¤^i  gawjK nIqvi m¤¢vebv, 
4 Gi MywYZK nIqvi m¤¢vebvi mgvb| 4 
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DËigvjv 
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 
 cÖkS  01  P(x, y, z) = 

1
x3 + 

1
8y3 + 

1
64z3 Ges g(x) = (x + 1) (x2 + 2) 

 K. g(x) Gi gvÎv I gyL¨ mn!Mi mgwó wbY©q Ki| 2 

 L. P(x, y, z) = 
3

8xyz
 n!j cÖgvY Ki  h, 4yz + 2zx + xy = 0 

A_ev x = 2y = 4z. 4 

 M. x2

g(x)
  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb  

h  `Iqv Av!Q, g(x) = (x + 1)(x2 + 2) 

 = x3 + x2 + 2x + 2 

 ü g(x) Gi gvÎv 3 Ges gyL¨ mnM 1 

 ü g(x) Gi gvÎv I gyL¨ mn!Mi mgwó = 3 + 1 = 4 (Ans.) 

i  `Iqv Av!Q, P(x, y, z) = 
1
x3 + 

1
8y3 + 

1
64z3 

 Avevi, P(x, y, z) = 
3

8xyz
 

 ev, 1
x3 + 

1
8y3 + 

1
64z3 = 

3
8xyz

 

 ev, ( )1
x

3 + ( )1
2y

3 + ( )1
4z

3 ý 3.
1
x
.
1
2y

.
1
4z

 = 0 

 ev, 1
2( )1

x
 + 

1
2y

 + 
1
4z { }( )1

x
 ý 

1
2y

2

 + ( )1
2y

 ý 
1
4z

2

 + ( )1
4z

 ý 
1
x

2

 = 0 

 nq, 1
x

 + 
1
2y

 + 
1
4z

 = 0 

 ev, 4yz + 2zx + xy
4xyz

 = 0 

 ü 4yz + 2zx + xy = 0 

 A_ev, ( )1
x
 ý 

1
2y

2

 + ( )1
2y

 ý 
1
4z

2

 + ( )1
4z

 ý 
1
x

2

 = 0 

 KZKMy!jv e!M©i  hvMdj k=b¨ n!j Zvi cÖ!Z¨KwUi gvb Avjv`vfv!e 
k=b¨ n!e| 

 A_©vr, ( )1
x
 ý 

1
2y

2

 = 0 Avevi, ( )1
2y

 ý 
1
4z

2

 = 0 

 ev, 1
x
 = 

1
2y

 ev, 1
2y

 = 
1
4z

 

 ü x = 2y ü 2y = 4z 

 AZGe, x = 2y = 4z 

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

j  `Iqv Av!Q, g(x) = (x + 1)(x2 + 2) 

 ü 
x2

g(x)
 = 

x2

(x + 1)(x2 + 2)
 ú 

A
x + 1

 + 
Bx + C
x2 + 2

 ... ... (i) 

 (i) bs Gi Dfqc!¶ (x + 1)(x2 + 2) Øviv MyY K!i cvB, 
 x2 ú A(x2 + 2) + (Bx + C)(x + 1) ... ... (ii) 

 ev, x2 = Ax2 + 2A + Bx2 + Bx + Cx + C 

 ev, x2 = (A + B)x2 + (B + C)x + 2A + C ... ... (iii) 

 (ii) bs G x = ý 1 ewm!q cvB, 
 1 = A{(ý 1)2 + 2} 

 ev, 1 = 3A  ü A = 
1
3
 

 (iii) bs Gi Dfqc!¶ x2 I x Gi mnM mgxK&Z K!i cvB, 
         A + B = 1 

 ev, B = 1 ý A 

 ü B = 1 ý 
1
3
 = 

2
3

 

 Ges B + C = 0 

 ü C = ý B = ý 
2
3
 

 GLb, A, B I C Gi gvb (i) bs G ewm!q cvB, 

 
x2

g(x)
 ú 

1
3

x +1
 + 

2
3

x + ( )ý 
2
3

x2 + 2
 

 = 
1

3(x + 1)
 + 

2x ý 2
3

x2 + 2
 

 = 
1

3(x + 1)
 + 

2(x ý 1)
3(x2 + 2)

 

 hv wb!Y©q AvswkK fMSvsk| 

 cÖkS  02  (i) 1 + 
1

3x – 5 + 
1

 (3x – 5)2 + 
1

 (3x – 5)3 + ... ... ... 

 (ii) 6 + 66 + 666 + ... ... ... 

 K. 3.0

2  K g=j`xq fMSvs!k cÖKvk Ki| 2 

 L. (ii) bs avivi Av!jv!K cÖgvY Ki  h, avivwUi 1g n c!`i 

mgwó 2
3{ }10

9
 (10n – 1) – n . 4 

 M. x Gi Dci Kx kZ© Av!ivc Ki!j (i) bs Aba@ My!YvËi 
avivwUi AmxgZK mgwó _vK!e Ges  mB mgwó wbY©q Ki| 4 

2bs cÖ!kSi mgvavb 

h 3.0
·
2 = 3.022222 ... ... 

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

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

 Ges mvaviY AbycvZ, r = 
0.002
0.02

 = 0.1  1 

 ü 3.0
·
2 = 3 + 

a

1 ý r
 

 = 3 + 
0.02

1 ý 0.1
 

 = 3 + 
0.02
0.9

 

 = 3 + 
2

90
 

 = 
136
45

 

 ü wb!Y©q g=j`xq fMSvsk 136
45

 (Ans.) 
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i avivwU, 6 + 66 + 666 + ............... 

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

 ev, S
6

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

 ev, 9S
6

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

 ev, 9S
6

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

 ev, 9S
6

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

 ev, 9S
6

  = 10 + 102 + 103 + .................... n c` ch©a@ – 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 ý 1) ý n  

ü avivwUi 1g n c!`i mgwó = 
2
3
 { }10

9
 (10n ý 1) ý n  (cÖgvwYZ) 

j cÖ`Ë Aba@ My!YvËi avivwU :  

 1+ 
1

3x ý 5
 + 

1

(3x ý 5)2 + 
1

(3x ý 5)3 + .......... 

 Aba@ My!YvËi avivwUi 1g c`, p = 1 

 mvaviY AbycvZ, r = 

1

3x ý 5

1
 = 

1

3x ý 5
  

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

 A_©vr, | |1

3x ý 5
 < 1  

 ü ý 1 < 
1

3x ý 5
 < 1  

 nq, ý 1 < 
1

3x ý 5
 A_ev, 1

3x ý 5
 < 1 

 ev, ý 1 > 3x ý 5  ev, 3x ý 5 > 1  

 ev, ý 1 + 5 > 3x ev, 3x > 1 + 5  

 ev, 4 > 3x  ü x > 2 

 ü x < 
4
3

  

 ü AmxgZK mgwó, Sõ = 
p

1 ý r
 = 

1

 1 ý 
1

3x ý 5

  

  = 
1

3x ý 5 ý 1

3x ý 5

 = 
3x ý 5

3x ý 6
 

 ü wb!Y©q kZ© : x < 
4
3
 Ges x > 2 Ges mgwó 3x ý 5

3x ý 6
 (Ans.) 

 cÖkS  03  M = (1 + x)8  Ges N = (1 – x)7 

 K. (1 ý 2x)4 Gi we¯@&wZ!Z wØc`x mnMMy!jvi mgwó wbY©q Ki| 2 
 L. MN Gi we¯@&wZ!Z x7 Gi mnM wbY©q Ki| 4 
 M. (3 – x) M  K x3 ch©a@ we¯@&wZ K!i Dnvi mvnv!h¨  
  2.99 ô (1.01)8 Gi gvb wbY©q Ki| 4 

3bs cÖ!kSi mgvavb 

h c¨vm!K!ji wÎfz!Ri mvnv!h¨Ñ 
    1     
   1  1    
  1  2  1   
 1  3  3  1  

1  4  6  4  1 
 (1 ý 2x)4 = 1 + 4(ý 2x) + 6(ý 2x)2 + 4(ý 2x)3 + 1(ý 2x)4 

 = 1 ý 8x + 24x2 ý 32x3 + 16x4 

 ü we¯@&wZ!Z wØc`x mnMMy!jvi mgwó = 1 ý 8 + 24 ý 32 + 16 
 = 1 (Ans.) 

i  `Iqv Av!Q, M = (1 + x)8 I N = (1 ý x)7 

 ü MN = (1 + x)8(1 ý x)7 = (1 + x)(1 + x)7(1 ý x)7 
  = (1 + x){(1 + x)(1 ý x)}7 = (1 + x)(1 ý x2)7 
 GLb,  

 MN = (1 + x) [ ]( )70 (ýx2)0 + ( )71 (ýx2)1 + ( )72 (ýx2)2 + ( )73 (ýx2)3 + ... ...  

  = (1 + x)(1 ý 7x2 + 21x4 ý 35x6 + ... ...) 
  = (1 ý 7x2 + 21x4 ý 35x6 + ... ...) + (x ý 7x3 + 21x5 

ý 35x7 + ... ...) 
  = 1 + x ý 7x2 ý 7x3 + 21x4 + 21x5 ý 35x6 ý 35x7 + ... ... 
 ü MN Gi we¯@&wZ!Z x7 Gi mnM ý 35. (Ans.) 

j GLv!b, (3 ý x)M = (3 ý x)(1 + x)8 

 wØc`x we¯@&wZ e¨envi K!i cvB, 
 (3 ý x)(1 + x)8 = (3 ý x)[1 + 8C1.x + 8C2x

2 + 8C3x
3 + .... ...] 

 = (3 ý x)[1 + 8x + 28x2 + 56x3 + ... ...] 
 = (3 + 24x + 84x2 + 168x3 + ... ...) + (ý x ý 8x2 ý 28x3 ý 

 56x4 ý ... ...) 
 = 3 + 23x + 76x2 + 140x3 + ... ... 

 GLb, 3 ý x = 2.99 

 ev, x = 3 ý 2.99  ü x = 0.01 

 GLb, D³ we¯@&wZ!Z x = 0.01 ewm!q cvB, 
 (3 ý 0.01)(1 + 0.01)8 = 3 + 23 ô (0.01) + 76(0.01)2 + 140 ô 

 (0.01)3 + ... ... 

 ev, 2.99 ô (1.01)8 = 3 + 0.23 + 0.0076 + 0.00014 + ... ... 
  = 3.23774 

 ü wb!Y©q gvb 3.23774 (Ans.) 

 cÖkS  04   
 P 

Q S 

M 

N 

R 

T 

 
 K. GKwU wÎfz!Ri cwie>!Ëi cwiwa 24  m.wg. n!j wÎfzRwUi 

bewe:`y e>!Ëi  ¶Îdj wbY©q Ki| 2 
 L. cÖgvY Ki  h, QN = RN. 4 
 M. cÖgvY Ki  h, TM2 = PM.SM. 4 

4bs cÖ!kSi mgvavb  

h  `Iqv Av!Q, cwie>!Ëi cwiwa = 24  m.wg. 
 A_©vr, 2ðr = 24            [r = cwie>!Ëi e¨vmva©] 

 ev, r = 
24

2ð = 
12

ð  

 Avgiv Rvwb, bewe: ỳ e>!Ëi e¨vmva© wÎfz!Ri cwie¨vmv!a©i A!a©K| 

 ü bewe:`y e>!Ëi e¨vmva© = 
1
2
 ô 

12

ð   m.wg. = 
6

ð  m.wg. 

 ü bewe:`y e>!Ëi  ¶Îdj = ð ô ( )6

ð
2

 eM©  m.wg. 

  = ð ô 
36

ð2 eM©  m.wg. 

  = 
36

ð  eM©  m.wg. (Ans.) 
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i  P 

Q S 

M 

N 

R 

T 

 
 g!b Kwi, e>!Ë Aa@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 ĀSPR = ĀSQR 

 A_©vr, ĀSPT = ĀTQN 

 Avevi, ĀSPT = ĀSTM [Df!q GKB ĀPTM Gi c=iK  KvY e!j] 
 myZivs ĀTQN = ĀNTQ 

 d!j ôQNT wÎfy!R QN = NT 

 Abyi�cfv!e  `Lv!bv hvq, ĀNRT = ĀPST = ĀPTM = ĀRTN 

 d!j, RNT wÎfy!R RN = NT 

 myZivs QN = RN. (cÖgvwYZ) 

j   

Q 
O 

T 

S 
M P 

 
GLv!b, ôTSP-G ĀSTP = 90ð Ges TM  SP| cÖgvY Ki!Z n!e  h, 
TM2 = PM.SM 

 cÖgvY : ĀSTP = 90ð 
 ü ĀSTM + ĀMTP = 90ð ... ... .... (i) 
 Avevi, TM  SP e!j, 
  ĀTMS = ĀTMP = 90ð 
   ôSTM-G, ĀTMS + ĀSTM + ĀTSM = 180ð 

[ wÎfy!Ri wZb  Kv!Yi mgwó 180ð] 
 ev, 90ð + Ā STM + ĀTSM = 180 [ ĀTMS = 90ð] 
 ev, ĀSTM + ĀTSM = 90ð ... ... .... (ii) 
 (i) I (ii) bs n!Z cvB, 
  ĀSTM + ĀMTP = ĀSTM + ĀTSM 
 ü ĀMTP = ĀTSM 

  ôTSM I ôTPM-G 
  ĀTMS = ĀTMP, ĀTSM = ĀMTP 

 Aewkó ĀSTM = Aewkó ĀTPM 

 ü ôTSM I ôTPM m`>k 

 ü 
ST
TP

  = 
TM
PM

  = 
SM
TM

  

 A_©vr, TM
PM

 = 
SM
TM

  

 ü TM2 = PM.SM (cÖgvwYZ) 

 cÖkS  05  ABCD PZzfz©!Ri PviwU kxl©we:`y A(6, 3), B (– 6, 4), C 

(– 4, – 3) Ges D (5, k)  hLv!b k < 0 Ges O g=jwe:`y| 
 K.   `LvI  h, AC  iLv x-A!¶i abvÍK w`!Ki mv!_ m=²!KvY 

DrcbS K!i| 2 
 L. AB  iLv y-A¶!K P we:`y!Z  Q` Ki!j CP Gi gvb wbY©q 

Ki| 4 
 M. ABCD PZzfz©!Ri  ¶Îdj ôAOB Gi  ¶Îd!ji PviMyY 

n!j k-Gi gvb wbY©q Ki| 4 

5bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, A(6, 3) I C(ý 4, ý 3) 

 ü AC  iLvi Xvj = 
ý 3 ý 3

ý 4 ý 6
 = 

ý 6

ý 10
 = 

3
5

 

 Avgiv Rvwb,  Kv!bv mij!iLvi Xvj abvÍK n!j  iLvwU 
 x-A!¶i abvÍK w`!Ki mv!_ m=¶¥!KvY DrcbS K!i| 
  h!nZz (3, ý 5) Ges (6, 4) we: ỳMvgx mij!iLvi Xvj 3| myZivs, 

 iLvwU x-A!¶i abvÍK w`!Ki mv!_ m=¶¥!KvY DrcbS K!i| 
( `Lv!bv n!jv) 

i  `Iqv Av!Q, A(6, 3), B(ý 6, 4) Ges C(ý 4, ý 3) 

 AB  iLvi mgxKiY, x ý 6

6 ý (ý 6)
 = 

y ý 3

3 ý 4
 

 ev, x ý 6
12

 = 
y ý 3

ý 1
 

 ev, 12y ý 36 = ý x + 6 

 ev, x + 12y = 6 + 36 

 ü x + 12y = 42 

 AB  iLv y-A¶!K P we:`y!Z  Q` Ki!j P we:`yi fzR, x = 0 

 A_©vr, 0 + 12y = 42 

 ev, y = 
42
12

 

 ü y = 
7
2

 

 ü P we:`yi ¯9vbv¼ ( )0ü 
7
2

 

 ü CP = (0 + 4)2 + ( )7
2
 + 3

2

 

 = 16 + ( )7 + 6
2

2

 

 = 16 + ( )13
2

2

 

 = 16 + 
169
4

 

 = 
64 + 169

4
 

 = 
233
4

 

 = 
233
2

 

 ü wb!Y©q gvb 233
2

 (Ans.) 

j  `Iqv Av!Q, A(6, 3), B(ý 6, 4), C(ý 4, ý 3) Ges D(5, k) 

 Avevi, O(0, 0) g=jwe: ỳ| 

 ü ôAOB Gi  ¶Îdj = 
1
2
 | |6

3    
0
0    

ý 6
4

    
6
3  eM©GKK 

 = 
1
2

 | ý 18 ý 24 |  Ó 

 = 
1
2

 ô | ý 42 |  Ó 

 = 
1
2

 ô 42 eM©GKK  

 = 21 eM©GKK 

 ABCD Gi  ¶Îdj = 
1
2
 | |6

3   
ý6
4

   
ý 4
ý 3

    
5
k    

6
3  eM©GKK 

  = 
1
2
 | 24 + 18 ý 4k + 15 + 18 + 16 + 15 ý 6k | Ó 

  = 
1
2

 | 106 ý 10k | Ó 
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 cÖkSg!Z, ABCD Gi  ¶Îdj = 4 ô ôAOB Gi  ¶Îdj 

 ev, 1
2
 | 106 ý 10k | = 21 ô 4 

 ev, | 106 ý 10k | = 168 

 ev, 106 ý 10k = ñ 168 

 A_©vr, 106 ý 10k = 168 A_ev, 106 ý 10k = ý 168 

 ev, ý 10k = 168 ý 106 ev, ý 10k = ý 168 ý 106 

 ev, k = 
ý 62
10

 ev, ý 10k = ý 274 

 ü k = ý 
31
5

 ev, k = 
ý 274

ý 10
 

  ü k = 
137
5

 MÖnY!hvM¨ bq, 

  KviY k  0 

 ü wb!Y©q gvb k = ý 
31
5

. (Ans.) 

 cÖkS  06  P (4, 4), Q (5, – 3), R (– 4, – 6) Ges S (– 5, 3) we: ỳMy!jv 
GKwU PZzfz©!Ri PviwU kxl©we:`y| 
 K. R we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY wbY©q 

Ki| 2 
 L. PR Ges QS KY©Ø!qi  Q`we:`yi ¯9vbv¼ wbY©q Ki| 4 
 M. PQRS PZzfz©!Ri  h Ask cÖ_g PZzf©v!M Ae¯9vb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 

6bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, R( ý 4, ý 6) 

 Avgiv Rvwb, (x1, y1) we:`yMvgx I m Xvjwewkó mij!iLvi mgxKiY, 
y ý y1 = m(x ý x1) 

 ü (ý 4, ý 6) we: ỳMvgx I 3 Xvjwewkó mij!iLvi mgxKiY, 
 y ý (ý 6) = 3{x ý (ý 4)} 
 ev, y + 6 = 3(x + 4) 

 ev, y + 6 = 3x + 12 

 ü 3x ý y + 6 = 0 (Ans.) 

i  `Iqv Av!Q, P(4, 4), Q(5, ý 3), R(ý 4, ý 6) I S(ý 5, 3) GKwU 
PZzfz©!Ri PviwU kxl©we:`y| 

 ü PR  iLvi mgxKiY : y ý 4

4 ý (ý 6)
 = 

x ý 4

4 ý (ý 4)
 

 ev, y ý 4
4 + 6

 = 
x ý 4
4 + 4

 ev, y ý 4
10

 = 
x ý 4

8
 

 ev, 10x ý 40 = 8y ý 32 ev, 10x ý 8y ý 40 + 32 = 0 

 ev, 10x ý 8y ý 8 = 0 ev, 5x ý 4y ý 4 = 0 ... ... (i) 

 I QS  iLvi mgxKiY : y ý (ý 3)

ý 3 ý 3
 = 

x ý 5

5 ý (ý 5)
 

 ev, y + 3

ý 6
 = 

x ý 5
5 + 5

 

 ev, y + 3

ý 6
 = 

x ý 5
10

 

 ev, 10y + 30 = ý 6x + 30 

 ev, 6x + 10y + 30 ý 30 = 0 

 ev, 3x + 5y = 0 ... ... (ii) 

 GLb, (i) I (ii) bs mgxKi!Y AvoMyYb c×wZ cÖ!qvM K!i, 

 
x

(ý 4) ô 0 ý (ý 4) ô 5
 = 

y

(ý 4) ô 3 ý 0 ô 5
 = 

1

5 ô 5 ý (ý 4) ô 3
 

 ev, x
0 + 20

 = 
y

ý 12 ý 0
 = 

1
25 + 12

 

 ev, x
20

 = 
y

ý 12
 = 

1
37

 

 ü 
x

20
 = 

1
37

 Avevi, y

ý 12
 = 

1
37

 

 ev, x = 
20
37

 ev, y = 
ý 12
37

 

 ü PR I QS KY©Ø!qi  Q`we: ỳi ¯9vbv¼ ( )20
37
ü ý 

12
37

. (Ans.) 

j g!b Kwi, PQRS PZzfz©!Ri PQ I PS  iLvØq X I Y A¶!K 
h_vµ!g A I B we:`y!Z  Q` K!i!Q| 

 

Xò X 

Yò 

Y 

S (ý 5, 3) 
P (4, 4) 

Q (5,ý 3) 

R (ý 4,ý 6) 

O 

A 

B 

 
 GLb, PQ  iLvi mgxKiY : x ý 4

4 ý 5
 = 

y ý 4

4 ý (ý 3)
 

 ev, x ý 4

ý 1
 = 

y ý 4
7

 

 ev, 7x ý 28 = ý y + 4 

 ev, 7x + y = 32 

 Ges PS  iLvi mgxKiY : x ý 4

4 ý (ý 5)
 = 

y ý 4

4 ý 3
 

 ev, x ý 4
9

 = 
y ý 4

1
 

 ev, x ý 4 = 9y ý 36 

 ev, x ý 9y = ý 32 

  h!nZz PQ  iLv x A¶!K A we:`y!Z  Q` K!i| ZvB A we:`yi  KvwU 
y = 0 

 ü 7x + 0 = 32 

 ev, x = 
32
7

 

 ü A we:`yi ¯9vbv¼ ( )32
7
ü 0  

 Avevi,  h!nZz PS  iLv Y A¶!K B we:`y!Z  Q` K!i, ZvB B we: ỳi 
fzR x = 0 

 ü 0 ý 9y = ý 32 

 ev, 9y = 32 

 ü y = 
32
9

 

 ü B we: ỳi ¯9vbv¼ ( )0ü 
32
9

. 

 GLv!b, PQRS PZzfz©!Ri PBOA Ask cÖ_g PZzf©v!M Ae¯9vb Ki!Q| 

 ü PBOA Gi  ¶Îdj = 
1
2

 

ÿÿ
ÿÿ

ÿÿ
ÿÿ4    0    0    

32
7

    4

4    
32
9

    0    0    4
 eM©GKK 

  = 
1
2
 | |128

9
 + 0 + 0 + 

128
7

 ý 0 ý 0 ý 0 ý 0  Ó 

  = 
1
2
 ( )896 + 1152

63
 Ó 

  = 
1
2
 ô 

2048
63

 Ó 

  = 
1024
63

 eM©GKK (Ans.) 
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 cÖkS  07  a = secñ – tanñ  hLv!b 0 < ñ < 
ð
2

. 

 K. 10  m. wg. e¨vmwewkó e>!Ëi  h Pvc  K!:`ª 32ð  KvY 
DrcbS K!i, Zvi "`N©¨ wbY©q Ki| 2 

 L. cÖgvY Ki  h, cosecñ – cotñ = 
1 – a
1 + a

. 4 

 M. a = 
1

3
 n!j ñ Gi gvb wbY©q Ki| 4 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, e>!Ëi e¨vm = 10  m.wg. 

ü e>!Ëi e¨vmva©, r = 
10
2

  m.wg. = 5  m.wg. 

  K!:`ª DrcbS  KvY, ñ = 32ð = 
32 ô ð

180
 = 0.5585  iwWqvb 

ü Pv!ci "`N©¨, s = rñ = 5 ô 0.5585  m.wg. = 2.7925  m.wg. (Ans.) 

i  `Iqv Av!Q, a = secñ ý tanñ 

 ü Wvbc¶ = 
1 ý a
1 + a

 = 
1 ý secñ + tanñ
1 + secñ ý tanñ 

 = 

1 ý 
1

cosñ + 
sinñ
cosñ

1 + 
1

cosñ ý 
sinñ
cosñ

 = 

cosñ ý 1 + sinñ
cosñ

cosñ + 1 ý sinñ
cosñ

 

 = 
cosñ ý 1 + sinñ
cosñ + 1 ý sinñ = 

sinñ(cotñ ý cosecñ + 1)

sinñ(cotñ + cosecñ ý 1)
 

 = 
cotñ ý cosecñ + 1

cotñ + cosecñ ý 1
 

 = 
(cotñ ý cosecñ) + (cosec2ñ ý cot2ñ)

cotñ + cosecñ ý 1
 

 = 
(cotñ ý cosecñ) + (cosecñ + cotñ)(cosecñ ý cotñ)

cotñ + cosecñ ý 1
 

 = 
(cosecñ ý cotñ)(ý 1 + cosecñ + cotñ)

cotñ + cosecñ ý 1
 

 = 
(cosecñ ý cotñ)(cotñ + cosecñ ý 1)

(cotñ + cosecñ ý 1)
 = cosecñ ý cotñ 

 = evgc¶ 

 ü cosecñ ý cotñ = 
1 ý a
1 + a

 (cÖgvwYZ) 

j  `Iqv Av!Q, secñ ý tanñ = a 

 Ges a = 
1

3
 

 ev, secñ ý tanñ = 
1

3
 

 ev, 3secñ ý 3tanñ = 1 

 ev, 3secñ = 1 + 3tanñ 

 ev, ( )3secñ 2 = ( )1 + 3tanñ 2 [eM© K!i] 
 ev, 3 sec2ñ = 1 + 2 3 tanñ + 3 tan2ñ 

 ev, 3 + 3 tan2ñ = 1 + 2 3 tanñ + 3 tan2ñ 

 ev, 2 3tanñ = 2 

 ev, tanñ = 
2

2 3
 

 ev, tanñ = 
1

3
 

 ev, tanñ = tan 
ð
6

 ü ñ = 
ð
6

. [ ]... 0  ñ  
ð
2

 

 ü wb!Y©q gvb ð
6

 (Ans.) 

 cÖkS  08  (i) wZbwU wbi!c¶ gỳ ªv GKevi wb!¶c Kiv n!jv| 
(ii) 14 wU wU!K!U 16  _!K 29 ch©a@ µwgK b¤^i  `Iqv Av!Q| 
wU!KUMy!jv fv!jvfv!e wgwk!q GKwU wU!KU "`efv!e  bIqv n!jv| 
 K. GKwU Q°v wb!¶!c we!Rvo msL¨v A_ev 3 Øviv wefvR¨ 

msL¨v Avmvi m¤¢vebv wbY©q Ki| 2 
 L. (i) bs Gi Av!jv!K Probability tree  A¼b K!i Kgc!¶ 

`yBwU  Uj (T) Avmvi m¤¢vebv wbY©q Ki| 4 
 M.  `LvI  h, wU!KUwUi µwgK b¤^i  gawjK nIqvi m¤¢vebv, 

4 Gi MywYZK nIqvi m¤¢vebvi mgvb| 4 

8bs cÖ!kSi mgvavb 

h GKwU Q°v GKevi wb!¶c Kiv n!j bgybv!¶ÎwU n!e, 
 S = {1, 2, 3, 4, 5, 6} 

  gvU bgybv we:`yi msL¨v = 6wU| 
 we!Rvo msL¨v A_ev wZb Øviv wefvR¨ msL¨v = 4wU| 
 h_v : 1, 3, 5, 6 

ü we!Rvo msL¨v A_ev wZb Øviv wefvR¨ msL¨v DVvi m¤¢vebv = 
4
6
 = 

2
3

 

ü wb!Y©q m¤¢vebv 2
3
  (Ans.) 

i cÖ_!g gỳ ªv wZbwU!K wZb avc wn!m!e we!ePbv Kwi Ges cÖwZ av!c 
2wU djvdj H A_ev T Avm!Z cv!i|  gvU djvdj!K Probability 

tree Gi mvnv!h¨ wbæfv!e  `Lv!bv hvq : 

 

 cÖ_g gy`ªvi wcV 

wØZxq gy`ªvi wcV wØZxq gy`ªvi wcV 

H T 

Z&Zxq gy`ªvi wcV Z&Zxq gy`ªvi wcV 

H T 

H T 

HHH HHT HTH HTT 

Z&Zxq gy`ªvi wcV Z&Zxq gy`ªvi wcV 

THH THT TTH TTT 

H T H T T H 

H T 

 
 ü bgybv  ¶ÎwU n!e :  
  {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 
 ü  gvU bgybvwe:`y = 8wU| 

 ü Kgc!¶ 2wU  Uj (T) cvIqvi AbyK:j NUbvMy!jv : 
 HTT, THT, TTH, TTT A_©vr, 4wU| 

 ü Kgc!¶ 2wU  Uj (T) cvIqvi m¤¢vebv = 
4
8
 = 

1
2

 (Ans.) 

j wU!KUMy!jv fv!jvfv!e wgwk!q GKwU wU!KU "`efv!e  bIqv n!j 
m¤¢ve¨ djvdjMy!jv n!e : 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 

26, 27, 28, 29. 

 GLv!b,  gawjK msL¨vMy!jv : 17, 19, 23, 29. 

 ü wU!KUwU  gawjK nIqvi m¤¢vebv = 
4
14

 = 
2
7

. 

 4 Gi MywYZK msL¨vMy!jv : 16, 20, 24, 28. 

 ü wU!KUwUi b¤^i 4 Gi MywYZK nIqvi m¤¢vebv = 
4

14
 = 

2
7
. 

 AZGe, wU!KUwUi µwgK b¤^i  gawjK nIqvi m¤¢vebv, 4 Gi 
MywYZK nIqvi m¤¢vebvi mgvb| ( `Lv!bv n!jv) 
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wm!jU  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. n = 5 Gi Rb¨ c¨vm!K!ji m=!Îi we¯@&wZi 4_© (T3 + 1) c!`i mnM 
KZ? 

 E ( )5
2   F ( )5

3  G ( )5
4  H ( )5

5     

2. ( )n
r

 = 
n!

(n – r)! r !
 n!j Ñ 

 i. 0 ! = 0      ii.  ( )5
2   = 10 iii. ( )4

3  = ( )4
1   

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
3. 1 + 0.1 + 0.01 + ... ... ... õ avivwUi AmxgZK mgwó KZ? 

 E 10
9

 F 9
10

 G 
– 9
10

 H 
– 10

9
   

4. 1
3
, 
1
3
, 

5
27

, 
7

81
, ............. AbyµgwUi mvaviY c` wb!Pi  KvbwU? 

 E 1
3n F 2n – 1

3n  G 
2n – 1

3n
 H 

n
3n   

5. H I T wcVwewkó GKwU gỳ ªv cici wZbevi wb!¶!cÑ 

 i. GKB djvdj Avmvi m¤¢vebv 1
4
  

 ii. eo!Rvi 2wU H Avmvi m¤¢vebv 3
4
  

 iii.  gvU bgybv we:`y 8wU  
 wb!Pi  KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii   
6. F(x) = 3ax2 – ax + 5 G gyL¨ mnM wb!Pi  KvbwU? 
 E 3 F 5 G 3a H a   
7. 2cosA = 2 n!j tan 3A Gi gvb wb!Pi  KvbwU? 

 E 1 F 1
2
 G – 

1
2
 H – 1   

8. GKwU wÎfz!Ri bewe:`y e>!Ëi e¨vmva© 10  m.wg. n!j H wÎfz!Ri 
cwie>!Ëi  ¶Îdj KZ eM©  m.wg.? 

 E 25ð F 100ð G 200ð H 400ð   
9.  

 

Xò 

Yò 
M N 

X 

R 

Y 

Q(x2, y2) 

P
(x

1
, y

1
) 

 
 i. PR Gi j¤^ Awf!¶c x A!¶i Dci x2 – x1  
 ii. QR = y2 – y1  
 iii. PQ = (x2 – x1)

2 + (y2 – y1)
2  

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
10. mg!KvYx wÎfz!Ri ga¨gvÎq h_vµ!g 6 GKK, 7 GKK Ges 8 

GKK n!j AwZfz!Ri "`N©¨ KZ GKK? 
 E 9.00 F 9.97 (cÖvq) G 14.28 (cÖvq) H 14.95 (cÖvq)   

11. x + 3y + 5 = 0 Ges mx + y + 6 = 0 mij!iLvØq ci¯<i!K 
j¤^fv!e  Q` Ki!j m Gi gvb wb!Pi  KvbwU n!e? 

 E – 3 F – 
1
3
 G 

1
3
 H 3   

12.  Kv!bv Abyµ!gi Un = 
1 – (– 1)n

2
 n!j, U20 = KZ? 

 E 2 F 1 G 0 H – 1   

13. cosec ( )– 
ð
3

 Gi gvb KZ? 

 E – 
2

3
 F – 

1
2
 G 

1
2
 H 

2

3
   

14. px = y n!j wb!Pi  KvbwU mwVK? 
 E p = logxy F x = logpy G x = logyp H y = logpx   
15. 4x – 3

(x – 2) (x + 3)
 ú 

A
x – 2

 + 
B

x + 3
 n!j (A, B) = KZ? 

 E (1, 3) F (3, 1) G (1, – 3) H (– 1, 3)   

16. 
15

x10 x8 x4 Gi mijgvb  KvbwU? 

 E x15 F x G 
15

x H 1   
17. x + y = 2 mij!iLvwU x A!¶i abvÍK w`!Ki mwnZ  h  KvY "Zwi 

K!i, Zvi cwigvY KZ? 
 E 45ð F 60ð G 120ð H 135ð   
18. A(3, 0) Ges B(0, – 3) we: ỳØq w`!q AwZµva@ mij!iLvi mgxKiY 

wb!Pi  KvbwU? 
 E y = x – 3 F y = – x + 3 G y = – x + 6 H y = x – 6   

19. log2 log22
2

2
2
3

 = KZ? 
 E 64 F 27 G 8 H 3 
 [we.`ª.: mwVK DËi : 256] 
 wb!Pi DÏxcKwU c!ov 23-25bs cÖ!kSi DËi `vI : 
 cosecñ = – 

5
3
 Ges cosñ > 0. 

20. i. tanñ = 
3
4
  ii. secñ = 

5
4
  iii. cot2ñ = 

16
9

  

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
21. 'ñ' Gi Ae¯9vb  Kvb PZyf©v!M? 
 E cÖ_g  F wØZxq  G Z&Zxq  H PZz_©   
22. – 300ð  KvYwU  Kvb PZzf©v!M _vK!e? 
 E cÖ_g  F wØZxq  G Z&Zxq  H PZz_©   
 wb!Pi DÏxcKwU co Ges 23, 24 I 25bs cÖ!kSi DËi `vI : 
 GKwU ev!· jvj ej 12wU, mv`v ej 16wU Ges Kv!jv ej 24wU| 

"`efv!e 1wU ej  bIqv n!jvÑ 

23. ejwU mv`v nIqvi m¤¢vebv KZ? 
 E 1

52
 F 3

13
 G 

4
13

 H 
5

13
   

24. ejwU jvj bv nIqvi m¤¢vebv KZ? 
 E 3

13
 F 4

13
 G 

7
13

 H 
10
13

   

25. ejwU jvj ev mv`v nIqvi m¤¢vebv KZ? 

 E 12
13

 F 7
13

 G 
5

13
 H 

3
13

   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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wm!jU  evW©-2023 
03  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| A(p, q, r) = (p + q + r) (pq + qr + rp) GKwU eûc`x Ges Q(x) = 
2x4

x4 – 16
  

 K. A (p, q, r) PµµwgK Ges mggvwÎK wKbv hvPvB Ki|  2   

 L. A(p, q, r) = pqr n!j,  `LvI  h, 1
(p + q + r)5 = 

1
p5 + 

1
q5 + 

1
r5 4    

 M. Q(x)-  K AvswkK fMSvs!k cÖKvk Ki|  4 
2| A = 9 + 99 + 999 + ........ Ges  
 S = (5x – 3)–1 + (5x – 3)–2 + (5x – 3)–3 + ........... ỳBwU Amxg aviv|   
 K. x = 1 n!j, S avivwUi mvaviY AbycvZ wbY©q Ki| 2   
 L. A avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki|  4    
 M. x Gi Dci Kx kZ© Av!ivc Ki!j S avivwUi AmxgZK 

mgwó _vK!e Ges  mB mgwó wbY©q Ki|  4 

3| p2 + 2 = 
3

49 + 
1

3
49

; p ó 0 Ges f(x) = ln 
6 + x
6 – x

  

 K. y8 y6 y4 Gi gvb wbY©q Ki|  2   
 L. cÖgvY Ki  h, 7p3 + 21p = 48. 4    
 M. f(x) Gi  Wv!gb I  iÄ wbY©q Ki|  4 

L wefvMÑR¨vwgwZ I  f±i 

4|  
 P 

S 
N M L 

Q 

R  
 wP!Î L, QM Gi ga¨we:`y Ges QM = MN = NS. 

 K. PQ = 6  m.wg. QM = 4  m.wg. Ges PM = 5  m.wg. n!j 
PL Gi "`N©¨ wbY©q Ki|  2   

 L. cÖgvY Ki  h, PQ2 + PS2 = PM2 + PN2 + 4MN2 4    
 M. cÖgvY Ki  h, PR.QS = PQ.RS + QR.PS 4 

5| A(4, 5), B(– 6, 3), C(– 8, – 5) Ges D(k, – 3) we: ỳ PviwU Nwoi 
KuvUvi wecixZ w`!K AvewZ©Z|   

 K.   `LvI  h, A I B we:`yi ms!hvM mij!iLv x-A!¶i 
abvÍK w`!Ki mv!_ m=²!KvY DrcbS K!i| 2   

 L. P(x, y) we:`ywU A I B we:`y n!Z mg`=ieZ©x n!j  `LvI  h,  
  5x + y + 1 = 0 4    
 M. ABCD PZzfz©!Ri  ¶Îdj 81 eM© GKK n!j, k Gi gvb 

wbY©q Ki|  4 
6| y = 3x + 4  iLvwU x-A¶!K P, 3x + y = 10  iLvwU y-A¶!K Q 

we: ỳ!Z  Q` K!i Ges  iLvØ!qi  Q`we:`y R.  
 K. (a2, 2), (a, 1) Ges (0, 0) we: ỳ wZbwU mg!iL n!j, a Gi 

m¤¢ve¨ gvb wbY©q Ki|  2   
 L. R we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY wbY©q 

Ki|  4    
 M. A(5, 3) n!j, ôAPQ Gi  ¶Îdj wbY©q Ki|  4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| cotñ + coseccñ = P Ges x cosA – y sinA = z.  
 K. 40ð21ò20ò  K  iwWqv!b cÖKvk Ki|  2   

 L. P = 2 n!j, cÖgvY Ki  h, tanñ + secñ – 1

tanñ – secñ + 1
 = tanñ + secñ. 4    

 M. hw` x = 3, y = – 2 sinA Ges z = 0 nq, Z!e A Gi gvb 
wbY©q Ki|  hLv!b 0 < A < 2ð. 4 

8| NUbv-K : GKwU gỳ ªv `yBevi wb!¶c Kiv n!jv|  
 NUbv-L : GKwU Szwo!Z 15wU jvj, 17wU mv`v Ges 18wU Kv!jv ej 

Av!Q| "`eµ!g GKwU ej  bIqv n!jv|   
 K. NUbv-K Gi probability tree A¼b Ki|  2   
 L. NUbv-L n!Z ejwUý 4    
  (i) Kv!jv nIqvi Ges  
  (ii) jvj bv nIqvi m¤¢vebv wbY©q Ki|  
 M. hw` cÖwZ¯9vcb bv K!i 4wU ej Zz!j  bIqv nq, Z!e 

meMy!jv ej mv`v nIqvi m¤¢vebv wbY©q Ki|  4 
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DËigvjv 
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 
 cÖkS  01  A(p, q, r) = (p + q + r) (pq + qr + rp) GKwU eûc`x Ges Q(x) = 

2x4

x4 – 16
  

 K. A (p, q, r) PµµwgK Ges mggvwÎK wKbv hvPvB Ki|  2   

 L. A(p, q, r) = pqr n!j,  `LvI  h, 1
(p + q + r)5 = 

1
p5 + 

1
q5 + 

1
r5 4    

 M. Q(x)-  K AvswkK fMSvs!k cÖKvk Ki|  4 

1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, A(p, q, r) = (p + q + r)(pq + qr + rp) 

 GLb, p = q, q = r Ges r = p ewm!q cvB, 
 A(q, r, p) = (q + r + p)(qr + rp + pq) 
 = (p + q + r)(pq + qr + rp) 
 = A(p, q, r) 

 ü A(p, q, r) = A(q, r, p) 

 ü ivwkwU PµµwgK| 
 Avevi, A(p, q, r) = (p + q + r)(pq + qr + rp) 

 = p2q + pqr + p2r + pq2 + q2r + pqr + pqr + qr2 + pr2 

 ivwkwU mggvwÎK  Kbbv cÖ!Z¨KwU c!`i gvÎv GKB A_©vr, 3| 

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 

 ü p = – q A_ev, q = – r A_ev, r = – p  

 p = – q n!j, 

evgc¶ = 
1

(p + q + r)5 = 
1

(ý q + q + r)5 = 
1
r5 

Wvbc¶ = 
1
p5 + 

1
q5 + 

1
r5 = 

1

(ý q)5 + 
1
q5 + 

1
r5 = 

1
r5 

ü 
1

(p + q + r)5 = 
1
p5 + 

1
q5 + 

1
r5 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, Q(x) = 
2x4

x4 ý 16
 

 = 
2(x4 ý 16) + 32

x4 ý 16
 = 2 + 

32

x4 ý 16
 = 2 + 

32

(x2)2 ý 42 

 = 2 + 
32

(x ý 2)(x + 2)(x2 + 4)
 

 awi, 32

(x ý 2)(x + 2)(x2 + 4)
 ú 

A

x ý 2
 + 

B
x + 2

 + 
Cx + D
x2 + 4

 

 Dfqc¶!K (x ý 2)(x + 2)(x2 + 4) Øviv MyY K!i cvB, 
 32 ú A(x + 2)(x2 + 4) + B(x ý 2)(x2 + 4) + (Cx + D) (x ý 2)(x + 2) 

 ev, 32 = x3A + 2x2A + 4xA + 8A + x3B ý 2x2B + 4xB ý 8B 

 + x3C + x2D ý 4xC ý 4D 

 ev, 32 = x3A + x3B + x3C + 2x2A ý 2x2B + x2D + 4xA  

+ 4xB ý 4xC + 8A ý 8B ý 4D 

 ev, 32 = x3(A + B + C) + x2(2A ý 2B + D) + x(4A + 4B  

ý 4C) + 8A ý 8B ý 4D. 

 Dfqc¶  _!K mnM I aª:ec` mgxK&Z K!i cvB, 
 A + B + C = 0 

 2A ý 2B + D = 0 

 4A + 4B ý 4C = 0 

 8A ý 8B ý 4D = 32 

 mgxKiYMy!jv mgvavb K!i cvB, A = 1, B = ý 1, C = 0 I D = ý 4 

 ü 
32

(x ý 2)(x + 2)(x2 + 4)
 ú 

1

x ý 2
 + 

ý 1
x + 2

 + 
ý 4

x2 + 4
 

 = 
1

x ý 2
 ý 

1
x + 2

 ý 
4

x2 + 4
 

 ü Q(x) = 2 + 
1

x ý 2
 ý 

1
x + 2

 ý 
4

x2 + 4
; hv wb!Y©q AvswkK fMSvsk| 

 cÖkS  02  A = 9 + 99 + 999 + ........ Ges  S = (5x – 3)–1 + (5x – 3)–2 

+ (5x – 3)–3 + ........... ỳBwU Amxg aviv|   
 K. x = 1 n!j, S avivwUi mvaviY AbycvZ wbY©q Ki| 2   
 L. A avivwUi cÖ_g n msL¨K c!`i mgwó wbY©q Ki|  4    
 M. x Gi Dci Kx kZ© Av!ivc Ki!j S avivwUi AmxgZK 

mgwó _vK!e Ges  mB mgwó wbY©q Ki|  4 

2bs cÖ!kSi mgvavb 

 h  `Iqv Av!Q, S = (5x ý 3)ý 1 + (5x ý 3)ý2 + (5x ý 3)ý3 + ... ... 

 x = 1 n!j, S = (5.1 ý 3)ý1 + (5.1 ý 3)ý2 + (5.1 ý 3)ý3 + ... ... 

 = (5 ý 3)ý1 + (5 ý 3)ý2 + (5 ý 3)ý3 + ... ... 

 = 2ý1 + 2ý2 + 2ý3 + ... ... 

 = 
1
2
 + 

1
22 + 

1
23 + ... ... 

 ü avivwUi mvaviY AbycvZ = 
1
22 ø 

1
2
 = 

1
2
 (Ans.) 

i  A = 9 + 99 + 999 + ........n c` ch©a@ 

   = (10 – 1) + (100 – 1) + (1000 – 1) + ....n c` ch©a@| 
   = (10 – 1) + (102 – 1) + (103 – 1) + .........n c` ch©a@ 
   = 10 + 102 + 103 + ..........n c` ch©a@ – n 

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

   = 10 ( )10n ý 1

10 ý 1
 ý n 

   = 
10
9

  (10n – 1) – n 

 ü avivwUi cÖ_g n msL¨K c!`i mgwó 10
9

 (10n – 1) – n.  (Ans.) 
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j  `Iqv Av!Q, 
 S = (5x – 3)–1 + (5x – 3)–2 + (5x – 3)–3 + .............. 

  = 
1

5x – 3  + 
1

(5x – 3)2  + 
1

(5x – 3)3  + .................. 

 avivwUi 1g c`, a = 
1

5x – 3  

 Ges mvaviY AbycvZ, r = 
1

(5x – 3)2  ø  
1

5x – 3  

  = 
1

(5x – 3)2  ô (5x – 3) = 
1

5x – 3  

 cÖ`Ë avivwUi (AmxgZK) mgwó _vK!e hw`, | r | < 1 nq, 
 A_©vr – 1 < r < 1 

  ev, – 1 < 
1

5x – 3  < 1 

 GLb, – 1 < 
1

5x – 3  

  ev, 5x – 3 < – 1 

  ev, 5x < – 1 + 3    [Dfqc!¶ 3  hvM K!i] 
  ev, 5x < 2 

  ev, x < 
2
5

     [Dfqc¶!K 5 Øviv fvM K!i] 

 Avevi, 1
5x – 3  < 1 

  ev, 1 < 5x – 3 

  ev, 5x – 3 > 1 

  ev, 5x > 1 + 3     [Dfqc!¶ 3  hvM K!i] 
  ev, 5x > 4 

  ev, x > 
4
5

     [Dfqc¶!K 5 Øviv fvM K!i] 

 ü cÖ`Ë avivi AmxgZK mgwó, Sõ = 
a

1 – r
  

  = 

1
5x – 3

 1 – 
1

5x – 3

  

  = 

1
5x – 3

5x – 3 – 1
5x – 3

  = 

1
5x – 3
5x – 4
5x – 3

   

  = 
1

5x – 3  ô 
5x – 3
5x – 4  = 

1
5x – 4  

 ü wb!Y©q kZ© : x < 
2
5
  A_ev, x > 

4
5
  Ges mgwó = 

1
5x – 4 (Ans.) 

 cÖkS  03  p2 + 2 = 
3

49 + 
1

3
49

; p ó 0 Ges f(x) = ln 
6 + x
6 – x

  

 K. y8 y6 y4 Gi gvb wbY©q Ki|  2   
 L. cÖgvY Ki  h, 7p3 + 21p = 48. 4    
 M. f(x) Gi  Wv!gb I  iÄ wbY©q Ki|  4 

3bs cÖ!kSi mgvavb 

h y8 y6 y4 

 = y8 y6.y2 

 = y8 y8 

 = y8.y4 

 = y12 
 = y6 

 ü wb!Y©q gvb y6. (Ans.) 

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

ý 
2
3 

 ev, p2 = ( )7

1
3

2

 ý 2.7

1
3.7

ý
1
3 + ( )7

ý
1
3

2

 

 ev, p2 = ( )7

1
3 ý 7

ý
1
3

2

 

 ev, p = 7

1
3 ý 7

ý
1
3 [eM©g=j K!i] 

 ev, p3 = ( )7

1
3 ý 7

ý
1
3

3

 [Nb K!i] 

 ev, p3 = ( )7

1
3

3

 ý ( )7
ý

1
3

3

 ý 3.7

1
3.7

ý
1
3( )7

1
3 ý 7

ý
1
3  

 ev, p3 = 7 ý 7ý1 ý 3.p 

 ev, p3 = 7 ý 
1
7
 ý 3p 

 ev, p3 = 
49 ý 1 ý 21p

7
 

 ev, 7p3 = 48 ý 21p 

 ü 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 

 ü 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 

 ü  Wv!gb = {x : – 6 < x} ÷ {x : x < 6} 

   = (– 6, õ) ÷ (– õ, 6) 
   = (– 6, 6) 

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

  ev, x < – 6 Ges x > 6 

 ü  Wv!gb = {x : x < – 6} ÷ {x : x > 6} = ö 

 ü cÖ`Ë dvsk!bi  Wv!gb 
  Dö = (i) I (ii) Gi  ¶!Î cÖvß  Wv!g!bi ms!hvM 
   = (– 6, 6) ø ö 
   = (– 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| 
  ü cÖ`Ë dvsk!bi  iÄ Rf = 

 
R  

  ü wb!Y©q  Wv!gb Df = (– 6, 6) Ges  iÄ Rf = 
 
R (Ans.) 
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 cÖkS  04   
 P 

S 
N M L 

Q 

R  
 wP!Î L, QM Gi ga¨we:`y Ges QM = MN = NS. 

 K. PQ = 6  m.wg. QM = 4  m.wg. Ges PM = 5  m.wg. n!j 
PL Gi "`N©¨ wbY©q Ki|  2   

 L. cÖgvY Ki  h, PQ2 + PS2 = PM2 + PN2 + 4MN2 4    
 M. cÖgvY Ki  h, PR.QS = PQ.RS + QR.PS 4 

4bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, PQ = 6  m.wg., QM = 4  m.wg. 
 Ges PM = 5  m.wg. 

 P 

M 
Q 

L  
  h!nZz L, QM Gi ga¨we:`y 

 myZivs, QL = 
1
2

 QM = 
1
2
 ô 4  m.wg. = 2  m.wg. 

 ôPQM 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

 

 ü PL = 
53
2

 = 5.15  m.wg. (cÖvq) (Ans.) 

i  

B 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 : ôPQN-G QM = MN [A¼bvbymv!i] 
 Zvn!j, PM, ôPQN-Gi ga¨gv hv QN  K M we: ỳ!Z mgwØLwÊZ K!i| 
 ü PQ2 + PN2 = 2PM2 + 2MN2.....................................(i) 

 Avevi, PN, ôPMS Gi ga¨gv hv MS  K N we: ỳ!Z mgwØLwÊZ K!i| 
 ü 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 

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

j 

S

R

P

Q T

 

 GLv!b, O  K:`ªwewkó PQRS GKwU e>Ë Ges GB e>!Ë Aa@wj©wLZ 

PQRS PZzf©y!Ri PR I QS `yBwU 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 : ĀQPR  K ĀSPR  _!K  QvU a!i wb!q P we:`y!Z PS 
 iLvs!ki mv!_ ĀQPR Gi mgvb K!i ĀSPT AuvwK  hb PT  iLv QS 
KY©!K T we:`y!Z  Q` K!i| 

 cÖgvY : A¼b Abymv!i, ĀQPR = ĀSPT 

 ev, ĀQPR + ĀRPT = ĀSPT + ĀRPT [ĀRPT  hvM K!i] 
 ü ĀQPT = ĀRPS 

  GLb, ôPQT I ôPRS Gi g!a¨ 
  ĀQPT = ĀRPS, ĀPQS = ĀPRS [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPTQ = Aewkó ĀPSR 

 ü ôPQT I ôPRS m`>k!KvYx| 

 ü 
QT
RS

  = 
PQ
PR

  

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

  Avevi, ôPQR I ôPTS Gi g!a¨ 
  ĀQPR = ĀSPT [A¼b Abymv!i] 
  ĀPRQ = ĀPST [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPQR = Aewkó ĀPTS 

 ü ôPQR I ôPTS m`>k!KvYx| 

 ü 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 

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

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

 cÖkS  05  A(4, 5), B(– 6, 3), C(– 8, – 5) Ges D(k, – 3) we: ỳ PviwU 
Nwoi KuvUvi wecixZ w`!K AvewZ©Z|   
 K.   `LvI  h, A I B we:`yi ms!hvM mij!iLv x-A!¶i 

abvÍK w`!Ki mv!_ m=²!KvY DrcbS K!i| 2   
 L. P(x, y) we:`ywU A I B we:`y n!Z mg`=ieZ©x n!j  `LvI  h,  
  5x + y + 1 = 0 4    
 M. ABCD PZzfz©!Ri  ¶Îdj 81 eM© GKK n!j, k Gi gvb 

wbY©q Ki|  4 

5bs cÖ!kSi mgvavb 

h A(4, 5) I B(ý 6, 3) we: ỳØ!qi ms!hvM  iLvi Xvj, 

 m = 
3 ý 5

ý 6 ý 4
 = 

ý 2

ý 10
 = 

1
5
; hv abvÍK 

 ü A(4, 5) I B(ý 6, 3) we: ỳi ms!hvM mij!iLv x A!¶i abvÍK 
w`!Ki mv!_ m=²!KvY DrcbS K!i| ( `Lv!bv n!jv) 



D”PZi MwYZ     1879 

i kZ©vbymv!i, P(x, y) we:`y  _!K A(4, 5) we: ỳi `=iZ¡ = P(x, y) we: ỳ 
 _!K B(ý 6, 3) we: ỳi `=iZ¡ 

 ev, (x ý 4)2 + (y ý 5)2 = (x + 6)2 + (y ý 3)2 

 ev, x2 ý 8x + 16 + y2 ý 10y + 25 = x2 + 12x + 36 + y2 ý 6y + 9 

 ev, x2 ý 8x + y2 ý 10y + 41 ý x2 ý 12x ý y2 + 6y ý 45 = 0 

 ev, ý 20x ý 4y ý 4 = 0 

 ev, ý 4(5x + y + 1) = 0 

 ü 5x + y + 1 = 0 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, A(4, 5), B(ý 6, 3), C(ý 8, ý 5) Ges D(k, ý 3) 

 ü ABCD PZzfz©!Ri  ¶Îdj  = 
1
2

 | |4
5   

ý 6
3

    
ý 8
ý 5

    
k
ý3

    
4
5  eM© GKK 

 = 
1
2

 | 12 + 30 + 24 + 5k + 30 + 24 + 5k + 12 | eM©GKK 

 = 
1
2

 (10k + 132) eM©GKK 

 cÖkSg!Z, 1
2
 (10k + 132) = 81 

 ev, 10k + 132 = 162 

 ev, 10k = 162 ý 132 

 ev, 10k = 30  ü k = 3 

 ü wb!Y©q gvb k = 3. (Ans.) 

 cÖkS  06  y = 3x + 4  iLvwU x-A¶!K P, 3x + y = 10  iLvwU y-

A¶!K Q we:`y!Z  Q` K!i Ges  iLvØ!qi  Q`we:`y R.  
 K. (a2, 2), (a, 1) Ges (0, 0) we: ỳ wZbwU mg!iL n!j, a Gi 

m¤¢ve¨ gvb wbY©q Ki|  2   
 L. R we:̀ yMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY wbY©q Ki|  4    
 M. A(5, 3) n!j, ôAPQ Gi  ¶Îdj wbY©q Ki|  4 

6bs cÖ!kSi mgvavb 

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

 ü DE  iLvi Xvj = 
1 ý 2

a ý a2 

 = 
ý 1

ý a(a ý 1)
 = 

1

a(a ý 1)
 

 Ges EF  iLvi Xvj = 
0 ý 1

0 ý a
 = 

1
a
 

  h!nZz D, E I F we:`y wZbwU mg!iL| 
 ü DE  iLvi Xvj = EF  iLvi Xvj 

 ev, 1

a(a ý 1)
 = 

1
a
 

 ev, a2 ý a = a 

 ev, a2 ý 2a = 0 

 ev, a(a ý 2) = 0 

 ü 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: ỳ R. 

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

 ev, 6x = 6 ü x = 1 

 (i) bs mgxKi!Y x = 1 ewm!q cvB, y = 3.1 + 4 = 3 + 4 = 7 
 ü R we: ỳi ¯9vbv¼ (1, 7) 

 ü R(1, 7) we: ỳMvgx Ges 3 Xvjwewkó mij!iLvi mgxKiY, 
 y ý 7 = 3(x ý 1) 

 ev, y ý 7 = 3x ý 3 

 ü 3x ý y + 4 = 0 (Ans.) 

j y = 3x + 4  iLvwU x A¶!K P we:`y!Z  Q` K!i,  
 myZivs  iLvwUi  KvwU y = 0 n!e, 
 ü 0 = 3x + 4 

 ev, 3x = ý 4 

 ev, x = – 
4
3

 

 ü P we: ỳi ¯9vbv¼ ( )– 
4
3
ü 0  

 Avevi, 3x + y = 10  iLvwU y A¶!K Q we:`y!Z  Q` K!i,  
 myZivs  iLvwUi fzR x = 0 n!e, 
 ü y = 10 

 ü Q we: ỳi ¯9vbv¼ Q(0, 10) 

  `Iqv Av!Q, A(5, 3) 

 ü ôAPQ Gi  ¶Îdj = 
1
2
 
ÿÿ
ÿ

ÿÿ
ÿ5   ý 

4
3
    0    5

3    0    10    3
 eM©GKK 

 = 
1
2
 | |ý 

40
3

 + 
12
3

 ý 50  eM©GKK 

 = 
1
2
 | |ý 40 + 12 ý 150

3
eM©GKK 

 = 
1
2
 | |ý 178

3
 eM©GKK 

 = 
1
2
 ô 

178
3

 eM©GKK 

 = 29.67 eM©GKK 
 ü wb!Y©q  ¶Îdj 29.67 eM©GKK (cÖvq) (Ans.) 

 cÖkS  07  cotñ + coseccñ = P Ges x cosA – y sinA = z.  
 K. 40ð21ò20ò  K  iwWqv!b cÖKvk Ki|  2   

 L. P = 2 n!j, cÖgvY Ki  h, tanñ + secñ – 1

tanñ – secñ + 1
 = tanñ + secñ. 4    

 M. hw` x = 3, y = – 2 sinA Ges z = 0 nq, Z!e A Gi gvb 
wbY©q Ki|  hLv!b 0 < A < 2ð. 4 

7bs cÖ!kSi mgvavb 

h 40ð21ò20òò = 40ð + ( )21
60

ð + ( )20
3600

ð 

 = ( )40 + 
7
20

 + 
1

180
ð 

 = ( )7200 + 63 + 1
180

ð = ( )7264
180

ð 

 = 
7264
180

 ô 
ð

180
  iwWqvb 

 = 0.7043c (Ans.) 

i  `Iqv Av!Q, p = 2 

 Ges cotñ + cosecñ = p 

 ev, cosñ
sinñ  + 

1

sinñ = 2 

 ev, cosñ + 1

sinñ  = 2 

 ev, ø


ø
1 + cosñ

sinñ
2 = (2)2 [eM© K!i] 

 ev, (1 + cosñ)2

sin2ñ  = 4 

 ev, (1 + cosñ)2

1 ý cos2ñ  = 4 

 ev, (1 + cosñ)(1 + cosñ)

(1 + cosñ)(1 ý cosñ)
 = 4 
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 ev, 1 + cosñ
1 ý cosñ = 4 

 ev, 1 + cosñ + 1 ý cosñ
1 + cosñ ý 1 + cosñ = 

4 + 1

4 ý 1
 [ hvRb-we!qvRb K!i] 

 ev, 2

2cosñ = 
5
3
 

 ev, 1

cosñ = 
5
3

 

 ev, secñ = 
5
3

 

 ü tanñ = sec2ñ ý 1 = ( )5
3

2

 ý 1  

  = 
25
9

 ý 1 = 
25 ý 9

9
 = 

16
9

 = 
4
3

 

 ü evgc¶ = 
tanñ + secñ ý 1

tanñ ý secñ + 1
 

 = 

4
3

 + 
5
3

 ý 1

4
3

 ý 
5
3

 + 1
 

 = 

4 + 5 ý 3
3

4 ý 5 + 3
3

 

 = 
6
3

 ô 
3
2

 = 3 

 Wvbc¶ = tanñ + secñ 

 = 
4
3
 + 

5
3

 = 
4 + 5

3
 = 

9
3
 = 3 

ü 
tanñ + secñ ý 1

tanñ ý secñ + 1
 = tanñ + secñ (cÖgvwYZ) 

j  `Iqv Av!Q, x = 3, y = ý 2sinA Ges z = 0 

 Ges x cosA ý y sinA = z 

 ev, 3 cosA ý (ý 2 sinA)sinA = 0 [x, y, z Gi gvb ewm!q] 
 ev, 3 cosA + 2sin2A = 0 

 ev, 2 sin2A + 3 cosA = 0 

 ev, 2 (1 – cos2A) + 3 cosA = 0 

 ev, 2 – 2 cos2A + 3 cosA = 0 

 ev, – 2 cos2A + 3 cosA + 2 = 0 

 ev, 2 cos2A – 3 cosA – 2 = 0 

 ev, 2 cos2A – 4 cosA + cosA – 2 = 0 

 ev, 2 cosA (cosA – 2) + 1 (cosA – 2) = 0 

 ev, (cosA – 2) (2 cosA + 1) = 0 

 nq, cosA – 2 = 0 

 ü  cosA = 2    [MÖnY!hvM¨ bq, KviY, – 1 ó cosA ó 1] 

 A_ev, 2 cosA + 1 = 0  

 ev, 2 cosA = – 1  

 ev, cosA = – 
1
2
  

 ev, cosA = – cos 
ð
3
  

 ev, cosA = cosø øð – 
ð
3

 

 ev, cosA = cos 
3ð – ð

3
 ü  A = 

2ð
3

 

 Avevi, cosA = – cos 
ð
3
 

 ev, cosA = cos ø øð + 
ð
3

 

 ev, cosA = cos 
4ð
3

 ü A = 
4ð
3

 

  h!nZz 0 < A < 2ð 

 ü wb!Y©q mgvavb, A =  
2ð
3

, 
4ð
3

   (Ans.) 

 cÖkS  08  NUbv-K : GKwU gỳ ªv `yBevi wb!¶c Kiv n!jv|  
NUbv-L : GKwU Szwo!Z 15wU jvj, 17wU mv`v Ges 18wU Kv!jv ej 
Av!Q| "`eµ!g GKwU ej  bIqv n!jv|   
 K. NUbv-K Gi probability tree A¼b Ki|  2   
 L. NUbv-L n!Z ejwUý 4    
  (i) Kv!jv nIqvi Ges  
  (ii) jvj bv nIqvi m¤¢vebv wbY©q Ki|  
 M. hw` cÖwZ¯9vcb bv K!i 4wU ej Zz!j  bIqv nq, Z!e 

meMy!jv ej mv`v nIqvi m¤¢vebv wbY©q Ki|  4 

8bs cÖ!kSi mgvavb 

h GKwU gỳ ªv `yBevi wb!¶c!K `yB avc we!ePbv Kwi| gỳ 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

 
i  `Iqv Av!Q, jvj ej 15wU, mv`v ej 17wU I Kv!jv ej 18wU| 
 ü Szwo!Z  gvU ej = (15 + 17 + 18)wU = 50wU 

 (i) ejwU Kv!jv nIqvi m¤¢vebv = 
18
50

 = 
9

25
 (Ans.) 

 (ii) ejwU jvj nIqvi m¤¢vebv = 
15
50

 = 
3

10
 

 ü ejwU jvj bv nIqvi m¤¢vebv = 1 ý 
3

10
 = 

7
10

 (Ans.) 

j Szwo!Z  gvU ej 50wU Ges mv`v ej 17wU| 

 ü GKwU ej  bIqv n!j Zv mv`v nIqvi m¤¢vebv = 
17
50

| 

  h!nZz ejwU cÖwZ¯9vcb Kiv n!;Q bv, ZvB wØZxqevi ej  bIqvi 
 ¶!Î  gvU ej 49wU Ges mv`v ej 16wU| 

 ü wØZxq ejwU mv`v nIqvi m¤¢vebv = 
16
49

 

 GKBfv!e, Z&Zxq I PZz_© ej mv`v nIqvi m¤¢vebv h_vµ!g 15
48

 I 14
47

 

 ü cÖwZ¯9vcb bv K!i cici PviwU ej  bIqv n!j meMy!jv ej mv`v 

nIqvi m¤¢vebv = 
17
50

 ô 
16
49

 ô 
15
48

 ô 
14
47

 = 
17

1645
 (Ans.) 

 



D”PZi MwYZ     1881 

ewikvj  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2023 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. GKwU gỳ ªv!K 5 evi wb!¶c Kiv n!j bgybv we:`yi msL¨v KZ? 
 E 5 F 25 G 32 H 64   
2.  Kv!bv wÎfz!Ri bewe:`ye>!Ëi e¨vmva© 4  mwg n!j, Gi cwie>!Ëi 

e¨vmva© KZ? 
 E 2  mwg F 4  mwg G 8  mwg H 16  mwg   
3. 0.2 + 0.02 + 0.002 + ........... Amxg My!YvËi avivwUi AmxgZK 

mgwó KZ? 

 E 2
11

 F 2
9
 G 9

2
 H 11

2
   

4. (0, – 1) Ges (2, – 3) we: ỳ `ywUi ga¨eZ©x `=iZ¡ KZ? 
 E 2  F 2 2  G 2 5  H 26    

5. P(x) = x4(2 – 3x – mx2) eûc`xwUi gyL¨mnM KZ? 
 E 2 F – 3 G m H – m   
6. 3 – 3 + 3 – 3 + 3 – ............. avivwUiÑ 
 i.  mvaviY c` 3(– 1)n – 1  

 ii.  15 Zg c` 3 
 iii. cÖ_g 30 c!`i mgwó 0 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
7. wb!Pi  KvbwU P(x, y) Gi mggvwÎK eûc`x? 
 E a2x + 2xy + c2y F ax2 + 2axy + c2y 
 G ax2 + 2bxy + cy2 H a2x + 2abxy + c2y2   

8. wb!Pi  KvbwU 0.1

4 Gi g =j`xq fMSvsk? 

 E 7
45

 F 13
90

 G 14
99

 H 13
99

   

9. tan ( )ñ – 13ð
2

 Gi gvb KZ? 

 E – cotñ F – tanñ G cotñ H tanñ   
10. 3y = 3x + 1 mij!iLvwU x A!¶i abvÍK w`!Ki mv!_ KZ wWwMÖ 

 KvY DrcbS K!i? 
 E 30ð F 60ð G 120ð H 150ð   
11. AvenvIqv `ßi  _!K cvIqv wi!cvU© Abyhvqx RyjvB gv!m wm!jU kn!i 

16 w`b e>wó n!q!Q| Zvn!j 12 RyjvB e>wó nIqvi m¤¢vebv KZ? 

 E 8
15

 F 16
31

 G 2
5
 H 12

31
   

12. hw` m, n, x > 0 Ges m ù 1, n ù 1 nq, Z!eÑ 
 i.  2log

m
m + 3log

n
n = 5 

 ii.  log m + log n – log x = log 
mn
x

 

 iii. mx = 
3

m2,  hLb x = 
2
3
 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
13. – 375ð  KvYwU  Kvb PZzf©v!M Aew¯9Z? 
 E 1g F 2q G 3q H 4_©   

14. 4x = 
4

8y n!j, x
y
 Gi gvb KZ? 

 E 2
3
 F 3

4
 G 4

3
 H 3

2
   

15. 5log53
2 

Gi gvb KZ? 
 E 2 F 3 G 5 H 9   

16. tanñ = – 3 Ges ð
2

 < ñ < ð n!j, ñ Gi gvb KZ? 

 E 5ð
3

 F 2ð
3

 G ð
3
 H – 

ð
3
   

17. 5C3 = KZ? 
 E 10 F 20 G 40 H 60   
 wb!Pi Z!_¨i Av!jv!K 18 I 19bs cÖ!kSi DËi `vI : 

 

O 

A(2, 0) 

Y 

Yò 

Xò X 

B(0, 1) 

 
18. AB  iLvi Xvj KZ? 

 E – 2 F –1
2

 G 1
2
 H 2   

19. ôOAB Gi  ¶Îdj KZ? 

 E 1 eM© GKK F 3
2
 eM© GKK 

 G 2 eM© GKK H 3 eM© GKK   
20. log

2
8 Gi gvb KZ? 

 E 3 F 4 2 G 6 H 8 2   
21. m¤¢vebvi mxgv  KvbwU? 
 E 0 < P < 1 F 0 < P < 1 
 G 0 < P < 1 H 0 < P < 1   
22. x + y = 1 mij!iLvwUiÑ 
 i.  Xvj = – 1    

 ii. (1, 0) we: ỳ w`!q hvq 
 iii. y A!¶i  Q`K 1 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
 wb!Pi Z!_¨i Av!jv!K 23 I 24 bs cÖ!kSi DËi `vI : 
 (1 – 4x + 4x2)n Gi we¯@&wZ!Z c`msL¨v 7. 

23. n Gi gvb KZ? 
 E 3 F 4 G 6 H 8   
24. cÖ`Ë we¯@&wZi 4_© c` KZ? 
 E 160x2 F 60x3 G – 60x3 H – 160x3   

25. ôABC G ĀACB m=²!KvY n!j, wb!Pi  KvbwU mwVK? 
 E AB2 = AC2 + BC2 F AC2 = AB2 + BC2 

 G AB2 > AC2 + BC2 H AB2 < AC2 + BC2  

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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ewikvj  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| ö(x) = x3 + 2x2 – 15x GKwU eûc`x| 

 K. x3 + ax2 + 2x + 1 eûc`xi GKwU Drcv`K (x + 1) n!j a 
Gi gvb wbY©q Ki| 2 

 L. ö(x)  K (x – m) Ges (x – n) Øviv fvM Ki!j hw` GKB 
fvM!kl _v!K  hLv!b m ù n,  Z!e  `LvI  h,  

  m2 + mn + n2 + 2m + 2n – 15 = 0 4 

 M. x + 2
f(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| A ( )2 + 
x
3

n

 Ges B = (1 – x) (1 + ax)5 

 K. (1 – 2y + y2)7 we¯@&wZi c`msL¨v wbY©q Ki| 2 
 L. A Gi we¯@&wZ!Z cÂg c!`i mnM lô c!`i mn!Mi 5 

MyY n!j n Gi gvb wbY©q Ki| 4 
 M. B = 1 + bx2 + cx3 + ................ n!j a, b  I c Gi gvb 

wbY©q Ki| 4 

3| (i) m = 
1
2

 { }3
x + y – 

3
x – y   Ges x2 – y2 = z3 

 (ii) n = log(3 + 5x) – 2log x 

 K. a2 + b2 = 11ab n!j cÖgvY Ki  h, 

  log ( )a – b
3

 = 
1
2
 (log a + log b). 2 

 L. n = 0 n!j cÖgvY Ki  h, 2x – 5 = 37 4 
 M. (i) bs n!Z cÖgvY Ki  h, 4m3 + 3mz – y = 0 4 

L wefvMÑR¨vwgwZ I  f±i 

4| ôABC Gi BC, AC I AB evûi ga¨we:`y h_vµ!g M, N Ges O. 

 K.  Kv!bv mgevû wÎfz!Ri cwie>!Ëi e¨vmva© 4  m. wg. n!j 
Gi evûi "`N©¨ wbY©q Ki| 2 

 L. cÖgvY Ki  h, AB2 + BC2 = 2(AN2 + BN2). 4 
 M. hw` cÖ`Ë wÎfz!R ĀABC = 90ð nq, Z!e cÖgvY Ki  h, 

  AC2 = 
2
3

 (AM2 + BN2 + CO2). 4 

5| wb!Pi wPÎ j¶ Ki Ges cÖkSMy!jvi DËi `vI : 
 A 

O 

B 
M 

C 
D N 

S R 

e¨vm 

 
  wPÎ : 1 wPÎ : 2 
 K.  Kv!bv wÎfz!Ri cwie¨vmva© 7  m. wg. n!j bewe:`ye>!Ëi 

 ¶Îdj wbY©q Ki| 2 
 L. wPÎ 1 n!Z cÖgvY Ki  h, MN2 = MS.OM + RN.ON. 4 
 M. wPÎ 2 n!Z cÖgvY Ki  h, AC.BD – AB.CD = AD.BC. 4 
6| GKwU PZzfz©!Ri PviwU kxl©we:`y n!jv : P(– 5, – 10), Q(15, – 8), 

R(10, 5) I S(– 10, 3). 

 K.  `LvI  h, QR  iLvwU x A!¶i abvÍK w`!Ki mv!_ 
¯9:j!KvY DrcbS K!i| 2 

 L. PS  iLvi mgva@ivj Ges (5, 18) we: ỳMvgx  iLvi mgxKiY 
wbY©q Ki| 4 

 M. PZzfz©!Ri  h Ask PZz_© PZzf©v!M Aew¯9Z Zvi  ¶Îdj 
wbY©q Ki| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| x = sinñ Ges y = cosñ  

 K.  `LvI  h, cosec4ñ – cosec2ñ = cot4 + cot2ñ. 2 

 L. 15x2 + 2y = 7 Ges ý 
ð
2

 < ñ < 
ð
2
 n!j, tanñ Gi gvb wbY©q Ki| 4 

 M. 2(y2 – x2) – 1 = 0 n!j ñ Gi gvb wbY©q Ki; 
  hLb 0 < ñ < 2ð.  4 
8|  Kv!bv GKwU jUvwi!Z 300wU wU!KU wewµ n!q!Q| jveY¨ 20wU, 

dvwiqv 30wU Ges Øxbv 25wU wU!KU wK!b!Q| wU!KUMy!jv fv!jvfv!e 
wgwk!q GKwU wU!KU "`efv!e cÖ_g cyi¯9v!ii Rb¨  Zvjv n!jv : 

 K. GKwU wbi!c¶ Q°v wb!¶!c we!Rvo msL¨v Avmvi 
m¤¢vebv wbY©q Ki| 2 

 L. jveY¨ A_ev Øxbvi cÖ_g cyi¯9vi cvIqvi m¤¢vebv wbY©q Ki| 4 
 M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici wZbwU wU!KU 

Zzj  bIqv nq, Z!e meMy!jv wU!KU dvwiqvi nIqvi 
m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  ö(x) = x3 + 2x2 – 15x GKwU eûc`x| 

 K. x3 + ax2 + 2x + 1 eûc`xi GKwU Drcv`K (x + 1) n!j a 
Gi gvb wbY©q Ki| 2 

 L. ö(x)  K (x – m) Ges (x – n) Øviv fvM Ki!j hw` GKB 
fvM!kl _v!K  hLv!b m ù n,  Z!e  `LvI  h,  

  m2 + mn + n2 + 2m + 2n – 15 = 0 4 

 M. x + 2
f(x)

  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb 

h x3 + ax2 + 2x + 1 eûc`xi GKwU Drcv`K (x + 1) n!j, 
  f(– 1) = 0 

 ev, (ý1)3 + a (– 1)2 + 2 (– 1) + 1 = 0 

 ev, ý 1 + a ý 2 + 1 = 0 

 ü a = 2.    (Ans.) 

i  `Iqv Av!Q, f(x) = x3 + 2x2 ý 15x 

  h!nZz f(x)  K (x – m) Ges (x – n) Øviv fvM Ki!j Dfq!¶!Î GKB 
fvM!kl _v!K| 

 myZivs, f(m) = f(n) 

  ev, m3 + 2m2 – 15m = n3 + 2n2 – 15n 
  ev, m3 – n3 + 2m2 – 2n2 – 15m + 15n = 0 

  ev, (m – n) (m2 + mn + n2) + 2(m + n) (m – n) – 15 (m – n) = 0 

  ev, (m – n) (m2 + mn + n2 + 2m + 2n – 15) = 0 

 nq, m – n = 0        A_ev, m2 + mn + n2 + 2m + 2n – 15 = 0 

 wKa8 m ù n. 

 ü m2 + mn + n2 + 2m + 2n ý 15 = 0 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, 
  f(x) = x3 + 2x2 – 15x 
  = x (x2 + 2x – 15) 
  = x (x2 + 5x – 3x – 15) 
  = x {x (x + 5) – 3 (x + 5)} 
  = x (x + 5) (x – 3) 

 GLb, x + 2
f(x)

 = 
x + 2

x(x + 5) (x – 3)
 

 awi, x + 2
x(x + 5) (x – 3)

 ú 
A
x

 + 
B

x + 5
 + 

C
x – 3

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

 (i) bs Gi Dfqc¶!K x(x + 5) (x – 3) Øviv MyY K!i cvB, 
 x + 2 ú A(x + 5) (x – 3) + B x (x – 3) + C x (x + 5) .... (ii) 

 (ii) Gi Dfqc!¶ ch©vqµ!g x = 0, – 5, 3 ewm!q cvB, 

  2 = A(5) (– 3) ü A = 
– 2
15

 

  – 3 = B (– 5) (– 8) ü B = 
– 3
40

 

  5 = C(3) (8) ü C = 
5

24
 

 A, B I C Gi gvb (i)bs G ewm!q cvB, 

 x + 2
x(x + 5) (x – 3)

 ú 

ý 
2
15

x
 + 

ý 
3
40

x + 5
 + 

5
24

x ý 3
 

  = 
– 2
15x

 – 
3

40(x + 5)
 + 

5
24(x – 3)

 (Ans.) 

 cÖkS  02  A ( )2 + 
x
3

n

 Ges B = (1 – x) (1 + ax)5 

 K. (1 – 2y + y2)7 we¯@&wZi c`msL¨v wbY©q Ki| 2 
 L. A Gi we¯@&wZ!Z cÂg c!`i mnM lô c!`i mn!Mi 5 

MyY n!j n Gi gvb wbY©q Ki| 4 
 M. B = 1 + bx2 + cx3 + ................ n!j a, b  I c Gi gvb 

wbY©q Ki| 4 

2bs cÖ!kSi mgvavb 

h (1 – 2y + y2)7 = (y2 – 2y + 1)7 

  = {(y – 1)2}7 = (y – 1)14 

 ü c`msL¨v  = 14 + 1 = 15wU (Ans.) 

i A = ( )2 + 
x
3

n

  we¯@>wZi,  r + 1 Zg c` = nCr 2
n – r . ( )x

3

r

  

 ü (4 + 1) Zg c` = nC4 2
n – 4 . ( )x

3

4

  

     ( 5 + 1)  Zg c` = nC5 2
n – 5 . ( )x

3

5

  

 cÖkSg!Z, nC4 2
n – 4 ( )1

3

4

 = 5 ô nC5 2
n – 5 ( )1

3

5

 

 ev, n!
4! (n – 4)!

 ô 2n – 4 – n + 5 ô 3– 4 + 5 = 5 ô 
n!

5! (n – 5)!
 

 ev, 2 ô 3
4! (n – 4) (n – 5)!

 = 5 ô 
1

5 ô 4! (n – 5)!
 

 ev, 6

n ý 4
 = 1 

 ev, n – 4 = 6 

 ü n = 10 (Ans.) 

j  `Iqv Av!Q, B = (1 – x) (1 + ax)5 
  = (1 – x) {1 + 5C1(ax)1 + 5C2(ax)2 + 5C3(ax)3 + ... ...} 
  = (1 – x) (1 + 5ax + 10a2x2 + 10a3x3 + ... ...) 
  = (1 + 5ax + 10a2x2 + 10a3x3 + ... ...) – (x + 5ax2 + 10a2x3  

+ 10a3x4 + ... ...) 
  = 1 + x (5a – 1) + x2 (10a2 – 5a) + x3

 (10a3 – 10a2) + ... ... (i) 

 cÖkSg!Z, B = 1 + bx2 + cx3 + ... ... ... (ii) 

 (i)bs I (ii)bs G mnM mgxK&Z K!i cvB, 5a – 1 = 0 

 ü a = 
1
5
 

 Avevi, 10a2 – 5a = b 

 ev, 10 ô ( )1
5

2

 – 5.
1
5

 = b    [a Gi gvb ewm!q] 

 ev, 10 ô 
1

25
 – 1 = b 

 ü b = – 
3
5
 

 Ges 10a3 – 10a2 = c 

 ev, 10 ô ( )1
5

3

 – 10( )1
5

2

 = c 

 ev, 10
125

 – 
10
25

 = c ü c = 
– 8
25

 

 ü a, b, c Gi gvb h_vµ!g 1
5

, – 
3
5
, – 

8
25

. (Ans.) 
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 cÖkS  03  (i) m = 
1
2
 { }3

x + y – 
3

x – y   Ges x2 – y2 = z3 

 (ii) n = log(3 + 5x) – 2log x 

 K. a2 + b2 = 11ab n!j cÖgvY Ki  h, 

  log ( )a – b
3

 = 
1
2
 (log a + log b). 2 

 L. n = 0 n!j cÖgvY Ki  h, 2x – 5 = 37 4 
 M. (i) bs n!Z cÖgvY Ki  h, 4m3 + 3mz – y = 0 4 

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, a2 + b2 = 11ab 
 ev, a2 – 2ab + b2

 = 9ab 

 ev, (a – b)2 = 9ab 

 ev, (a – b)2 = (3 ab)2 

 ev, a – b = 3 ab 

 ev, a – b
3

 = (ab)

1
2 

 ev, log( )a ý b
3

 = log (ab)

1
2  [Dfqc!¶ log wb!q] 

 ü log ( )a – b
3

 = 
1
2
 (loga + logb). (cÖgvwYZ) 

i  `Iqv Av!Q, n = log(3 + 5x) – 2 logx 

 ev, log (3 + 5x) – 2 logx = 0     [ n = 0] 

 ev, log (3 + 5x) – logx2 = log1   [ log1 = 0] 

 ev, log ( )3 + 5x
x2  = log1 

 ev, 3 + 5x
x2  = 1 

 ev, x2 – 5x – 3 = 0 

 ü x = 
ý (ý 5) ñ (ý 5)2 ý 4.1 (– 3)

2.1
 = 

5 ñ 37
2

 

 nq, x = 
5 + 37

2
         A_ev, x = 

5 – 37
2

 hv MÖnY!hvM¨ bq| 

 ev, 2x = 5 + 37 

 ü 2x – 5 = 37. (cÖgvwYZ) 

j  `Iqv Av!Q, m = 
1
2
 { }3

x + y – 
3

x – y  Ges x2 – y2 = z3 

 GLb, m = 
1
2
 { }3

x + y – 
3

x – y  

 ev, 2m = (x + y)
1
3 – (x – y)

1
3 

 ev, (2m)3 = { }(x + y)

1
3 ý (x ý y)

1
3   [Nb K!i] 

 ev, 8m3 = (x + y) – (x – y) – 3(x + y)
1
3 . (x – y)

1
3  { }(x + y)

1
3 ý (x – y)

1
3  

 ev, 8m3 = 2y – 3 (x2 – y2)
1
3.2m 

 ev, 8m3 = 2y – 3(z3)
1
3.2m 

 ev, 8m3 = 2y – 6mz 

 ev, 4m3 = y – 3mz 

 ü 4m3 + 3mz – y = 0. (cÖgvwYZ) 

 cÖkS  04  ôABC Gi BC, AC I AB evûi ga¨we:`y h_vµ!g M, N Ges O. 

 K.  Kv!bv mgevû wÎfz!Ri cwie>!Ëi e¨vmva© 4  m. wg. n!j 
Gi evûi "`N©¨ wbY©q Ki| 2 

 L. cÖgvY Ki  h, AB2 + BC2 = 2(AN2 + BN2). 4 
 M. hw` cÖ`Ë wÎfz!R ĀABC = 90ð nq, Z!e cÖgvY Ki  h, 
  AC2 = 

2
3

 (AM2 + BN2 + CO2). 4 

4bs cÖ!kSi mgvavb 

h mgevû wÎfz!Ri  ¶!Î, 
 evûi "`N©¨ = 3 ô cwie>!Ëi e¨vmva©  
  = 3 ô 4  m.wg. 
  = 4 3   m.wg. (Ans.) 

i g!b Kwi, ôABC Gi BN ga¨gv AC 
evû!K mgwØLwÊZ K!i!Q| cÖgvY Ki!Z 
n!e  h, AB2 + BC2 = 2 (AN2 + BN2). 

 A¼b : B we:`y n!Z BE  AC AuvwK| 
 cÖgvY : ôBNC Gi ĀBNC ¯9=j!KvY 

Ges CN  iLvi Dci BN Gi j¤^ Awf!¶c EN| 
 ü ¯9=j!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@&wZ Abymv!i cvB, 
 BC2 = BN2 + CN2 + 2CN.EN ............................... (i) 
 Avevi, ôBAN Gi ĀBNA m=¶¥!KvY Ges AN  iLvi Dci BN Gi 

j¤^ Awf!¶c EN| 
 ü m=¶¥!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@&wZ Abymv!i cvB, 
 AB2 = AN2 + BN2 – 2AN.EN .............................. (ii) 
 GLb, (i) I (ii) bs  hvM K!i cvB, 
 AB2 + BC2 = BN2 + CN2 + 2CN.EN + BN2 + AN2 – 2AN.EN 
  = 2BN2 + AN2 + 2AN.EN + AN2 – 2AN.EN 

[ AN = CN] 
  = 2BN2 + 2AN2 

 ü AB2 + BC2 = 2(AN2 + BN2). (cÖgvwYZ) 

j 
 

M 
Q E 

R 

F G 

P 

 
 g!b Kwi, ôABC-G AM, BN I CO ga¨gv wZbwU ci¯<i M we:`y 

w`!q AwZµg K!i!Q Ges ĀABC = 90ð| cÖgvY Ki!Z n!e  h, AC2 

= 
2
3

 (AM2 + BN2 + CO2) 

 cÖgvY : g!b Kwi, BC = a, AC = b, AB = c 

 Ges AM = d, BN = e, CO = f. 

 ô ABC Gi AM GKwU ga¨gv 
 ü AC2 + AB2 = 2 (AM2 + BM2) [G¨v!cv!jvwbqv!mi Dccv`¨ Abymv!i] 

 ev, b2 + c2 = 2{ }d2 + ( )1
2
a

2

  [ ] BM = 
1
2

 BC = 
1
2
 a   

  = 2d2 + 2 ô 
1
4

 a2 = 2d2 + 
1
2

  a2 

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

 ev, 4d2 = 2(b2 + c2) – a2 

 ü d2 = 
2(b2 + c2) – a2

4
 ... ... ... ... (i) 

 Abyi�cfv!e, e2 = 
2(c2 + a2) – b2

4
 ... ... ... ... (ii) 

 Ges, f2 = 
2(a2 + b2) – c2

4
  ... ... ... ... ... (iii) 

 (i), (ii) I (iii) bs  hvM K!i cvB, 

 d2 + e2 + f2 = 
2(b2 + c2) – a2

4
  + 

2(c2 + a2) – b2

4
  + 

2(a2 + b2) – c2

4
  

 ev, 4(d2 + e2 + f2) = 2b2 + 2c2 + 2a2 – a2 + 2c2 – b2 + 2a2 + 2b2 – c2 

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

 ev, 4(AM2 + BN2 + CO2) = 3 (AC2 + AB2 + BC2) ... ... (iv) 

 Avevi,  h!nZz ĀABC = GK mg!KvY Ges AwZfyR = AC 

 ü AC2 = AB2 + BC2 ... ... ... ... (v) 
 GLb, (iv) I (v) bs n!Z cvB, 
  4(AM2 + BN2 + CO2) = 3 (AC2 + AC2) 
 ev, 4(AM2 + BN2 + CO2) = 3 ô 2AC2 

 ev, 4(AM2 + BN2 + CO2) = 6AC2 

 ü AC2 = 
2
3

 (AM2 + BN2 + CO2) (cÖgvwYZ) 

 

A 

B 

C 
E N 
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 cÖkS  05  wb!Pi wPÎ j¶ Ki Ges cÖkSMy!jvi DËi `vI : 
 A 

O 

B 
M 

C 
D N 

S R 

e¨vm 

 
  wPÎ : 1 wPÎ : 2 
 K.  Kv!bv wÎfz!Ri cwie¨vmva© 7  m. wg. n!j bewe:`ye>!Ëi 

 ¶Îdj wbY©q Ki| 2 
 L. wPÎ 1 n!Z cÖgvY Ki  h, MN2 = MS.OM + RN.ON. 4 
 M. wPÎ 2 n!Z cÖgvY Ki  h, AC.BD – AB.CD = AD.BC. 4 

5bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
  wÎfz!Ri cwie¨vmva© r = 7  m.wg. 

 ü bewe:`y e>!Ëi e¨vmva© = 
r
2
 = 

7
2
  m.wg. 

 ü bewe:`y e>!Ëi  ¶Îdj = ð( )7
2

2

 = ð ô 
49
4

 

   = 38.48 eM©  m.wg.| (Ans.) 

i  we!kl wbe©Pb :  `Iqv 
Av!Q, MN e¨v!mi Dci 
MNSR GKwU Aa©e>Ë| 
MS I NR R¨vØq ci¯<i 
O we: ỳ!Z  Q` K!i!Q| 
cÖgvY  Ki!Z n!e  h, MN2 = MS. OM + RN.ON| 

 A¼b : M, R; N, S I S, R  hvM Kwi| 
 cÖgvY : ôSOR  I ôOMN-G 

 ĀORS = ĀOMN   [GKB Pvc NS-Gi Dci Aew¯9Z] 
 Ges ĀROS = ĀMON   [wecÖZxc  KvY e!j]  
 ü wÎfzR `yBwU m`>k!KvYx 
 ü wÎfzRØq m>`k| 

 MO
RO

 = 
NO
SO

 

 ev, MO.SO = NO.RO 

 ev, MO.SO + MO2 = NO.RO + MO2
 [Dfqc!¶ MO2  hvM K!i] 

 ev, MO(SO + MO) = NO.RO + RO2 + MR2 

  [MN e¨vm e!j ĀMRO = ĀMRN = 90ð] 
  ü MO2 = MR2 + RO2] 

 ev, MO.MS = RO(NO + RO) + MR2 

 ev, MO.MS = RO.NR + MN2 – NR2 

 [ĀMRN = 90ð e!j ôMNR-G MN2 = MR2 + NR2 ev, MR2 = MN2 – NR2] 

 ev, MO.MS = MN2 – NR(NR – RO) 

 ev, MO.MS = MN2 – NR.NO 

 ü MN2 = MS.OM + RN.ON (cÖgvwYZ) 

j GLv!b, ABCD GKwU e>Ë Ges GB e>!Ë 
Aa@wj©wLZ ABCD PZzf©y!Ri AC I BD 
`yBwU KY©| 

 ABCD PZzf©y!Ri wecixZ evûMy!jv 
h_vµ!g AB I CD Ges BC I AD| 
cÖgvY Ki!Z n!e  h, AB.CD + AD.BC 
= AC.BD.  

 A¼b : ĀBAC  K ĀDAC  _!K  QvU 
a!i wb!q A we:`y!Z AD  iLvs!ki mv!_ ĀBAC Gi mgvb K!i 

ĀDAT AuvwK  hb AT  iLv BD KY©!K T we:`y!Z  Q` K!i| 
 cÖgvY : A¼b Abymv!i, ĀBAC = ĀDAT 

 ev, ĀBAC + ĀCAT = ĀDAT + ĀCAT   [ĀCAT  hvM K!i] 

 ü ĀBAT = ĀCAD 
  GLb, ôABT I ôACD Gi g!a¨ 
  ĀBAT = ĀCAD, ĀABD = ĀACD  [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀATB = Aewkó ĀADC 

 ü ôABT I ôACD m`>k!KvYx| 
 ü 

QT
RS

  = 
PQ
PR

  

  A_©vr AC . BT = AB . CD .......................... (i) 

  Avevi, ôABC I ôATD Gi g!a¨ 
  ĀBAC = ĀDAT  [A¼b Abymv!i] 
  ĀACB = ĀADT  [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀABC = Aewkó ĀATD 

 ü ôABC I ôATD m`>k!KvYx| 
 ü PS

PR
  = 

ST
QR

  

 ev, AC . DT = BC . AD ......................... (ii) 

 (i) I (ii)  hvM K!i cvB, AC . BT + AC . DT = AB . CD + BC . AD 
 ev, AC (BT + DT) = AB . CD + BC . AD 

 ev, AC . BD = AB . CD + BC . AD [ BT + DT = BD] 

ü AC.BD ý AB.CD = AD. BC (cÖgvwYZ) 

 cÖkS  06  GKwU PZzfz©!Ri PviwU kxl©we:`y n!jv : P(– 5, – 10),  

 Q(15, – 8), R(10, 5) I S(– 10, 3). 

 K.  `LvI  h, QR  iLvwU x A!¶i abvÍK w`!Ki mv!_ 
¯9:j!KvY DrcbS K!i| 2 

 L. PS  iLvi mgva@ivj Ges (5, 18) we: ỳMvgx  iLvi mgxKiY 
wbY©q Ki| 4 

 M. PZzfz©!Ri  h Ask PZz_© PZzf©v!M Aew¯9Z Zvi  ¶Îdj 
wbY©q Ki| 4 

6bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, Q(15, – 8), R(10, 5) 

 QR  iLvi Xvj, m = 
– 8 – 5
15 – 10

 = 
– 13

5
 

 Avgiv Rvwb,  Kv!bv  iLvi Xvj FYvÍK n!j,  iLvwU x-A!¶i 
abvÍK w`!Ki mv!_ ¯9:j!KvY DrcbS K!i| 

 ü QR  iLvwU x-A!¶i abvÍK w`!Ki mv!_ ¯9:j!KvY DrcbS K!i| 
( `Lv!bv n!jv)  

i  `Iqv Av!Q, P(– 5, – 10), S(– 10, 3) 

 PS  iLvi Xvj = 
– 10 – 3
– 5 + 10

 = 
– 13

5
 

 ü (5, 18) we: ỳMvgx Ges – 13
5

 Xvjwewkó  iLvi mgxKiY, 

  y – 18 = 
– 13

5
 (x – 5)      [ y – y1 = m(x – x1)] 

 ev, 5y – 90 = – 13x + 65 

 ü 13x + 5y – 155 = 0.    (Ans.) 

j  
 

A 

B 
P(ý5, ý10) 

S(ý10, 3) 

R(10, 5) 

O(0, 0) 

Q(15, ý 8) 

 
 GLb, PQ  iLvi mgxKiY, y + 10

– 10 + 8
 = 

x + 5
– 5 – 15

 

 ev, y + 10
– 2

 = 
x + 5
– 20

 

 ev, x + 5 = 10y + 100 

 ev, x – 10y – 95 = 0 

  D C 

P 

A 

R S 

O 

M N 

 

D 

C 

A 

B T 
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  h!nZz B we: ỳ Y A¶!K  Q` K!i myZivs B we:`y!Z x = 0 

 A_©vr, ý 10y – 95 = 0 

  ü y = 
– 19

2
  ü B ú ( )0ü 

– 19
2

 

 Avevi, RQ  iLvi mgxKiY, y + 8
– 8 – 5

 = 
x – 15
15 – 10

 

 ev, y + 8
– 13

 = 
x – 15

5
 

 ev, ý 13x + 195 = 5y + 40 

 ev, 13x + 5y – 155 = 0 

  h!nZz, A we:`y x A¶!K  Q` K!i myZivs A we:`y!Z y = 0 

 A_©vr, 13x – 155 = 0 

  ev, x = 
155
13

  ü A ú ( )155
13

 ü 0  

 GLb, OBQA Gi  ¶Îdj = 
1
2
 

0
0   

  0
–19/2

   
 15
– 8   

155/13

  0    
0
0   

   = 
1
2
 { }( )15 ô 

19
2

 + ( )8 ô 
155
13

 

   = 
1
2
 ( )285

2
 + 

1240
13

 

   = 118.94 eM© GKK| (Ans.) 

 cÖkS  07  x = sinñ Ges y = cosñ  

 K.  `LvI  h, cosec4ñ – cosec2ñ = cot4 + cot2ñ. 2 

 L. 15x2 + 2y = 7 Ges ý 
ð
2
 < ñ < 

ð
2
 n!j, tanñ Gi gvb wbY©q Ki| 4 

 M. 2(y2 – x2) – 1 = 0 n!j ñ Gi gvb wbY©q Ki; 
  hLb 0 < ñ < 2ð.  4 

7bs cÖ!kSi mgvavb 

h evgc¶ = cosec4ñ – cosec2ñ 

  = (cosec2ñ – 1) cosec2ñ = cot2ñ(cosec2ñ) 
  = cot2ñ (1 + cot2ñ) = cot4ñ + cot2ñ 

  = Wvbc¶ ( `Lv!bv n!jv) 

i  `Iqv Av!Q, x = sinñ 

   y = cosñ 

 GLb, 15x2 + 2y = 7 
 ev, 15 sin2ñ + 2 cosñ = 7 

 ev, 15 (1 – cos2ñ) + 2 cosñ – 7 = 0 

 ev, 15 – 15 cos2ñ + 2 cosñ – 7 = 0 

 ev, 15 cos2ñ – 2 cosñ – 8 = 0 

 ev, 15 cos2ñ – 12 cosñ + 10 cosñ – 8 = 0 

 ev, 3 cosñ (5 cosñ – 4) + 2 (5 cosñ – 4) = 0 

 ev, (5 cosñ – 4) (3 cosñ + 2) = 0 

 nq, 5 cosñ – 4 = 0 A_ev, 3 cosñ + 2 = 0 

 ü cosñ = 
4
5
       ev, cosñ = – 

2
3
 

          hv MÖnY!hvM¨ bq| 

 ev, cos2ñ = 
16
25

 

 ev, 1 – sin2ñ = 
16
25

 

 ev, sin2ñ = 
9

25
  ü sinñ = ñ 

3
5

 

 ü tanñ = 
sinñ
cosñ  = 

ñ 
3
5

4
5

 = ñ 
3
4

 

 ü tanñ = ñ 
3
4

 .     (Ans.) 

j  `Iqv Av!Q, x = sinñ, y = cosñ 

  2(y2 – x2) – 1 = 0 

 ev, 2(cos2ñ – sin2ñ) – 1 = 0 

 ev, 2(1 – sin2ñ – sin2ñ) – 1 = 0 

 ev, 2 – 4 sin2ñ – 1 = 0 

 ev, 4 sin2ñ – 1 = 0 

 ev, sin2ñ = 
1
4

  ü sinñ = ñ 
1
2
 

sinñ abvÍK (1g I 2q PZzf©v!M) 
1g PZzf©v!M, 

sinñ = 
1
2

 = sin 
ð
6

 

ü ñ = 
ð
6

 

2q PZzf©v!M, 

sinñ = sin ( )ð – 
ð
6

 

sinñ = sin 
5ð
6

 

ü ñ = 
5ð
6

 

sinñ FYvÍK (3q I 4_© PZzf©v!M) 
3q PZzf©v!M, 

sinñ = – 
1
2
 = – sin 

ð
6

 

sinñ = sin ( )ð + 
ð
6

 

ü ñ = 
7ð
6

 

4_© PZzf©v!M, 

sinñ = sin ( )2ð – 
ð
6

 

ü ñ = 
11ð

6
 

 ü wb!Y©q mgvavb : ð
6

 , 
5ð
6

, 
7ð
6

 , 
11ð

6
 (Ans.) 

 cÖkS  08   Kv!bv GKwU jUvwi!Z 300wU wU!KU wewµ n!q!Q| jveY¨ 
20wU, dvwiqv 30wU Ges Øxbv 25wU wU!KU wK!b!Q| wU!KUMy!jv 
fv!jvfv!e wgwk!q GKwU wU!KU "`efv!e cÖ_g cyi¯9v!ii Rb¨  Zvjv n!jv : 
 K. GKwU wbi!c¶ Q°v wb!¶!c we!Rvo msL¨v Avmvi 

m¤¢vebv wbY©q Ki| 2 
 L. jveY¨ A_ev Øxbvi cÖ_g cyi¯9vi cvIqvi m¤¢vebv wbY©q 

Ki| 4 
 M. hw` cÖwZ¯9vcb bv K!i GKwU K!i cici wZbwU wU!KU 

Zzj  bIqv nq, Z!e meMy!jv wU!KU dvwiqvi nIqvi 
m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi mgvavb 

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

  gvU bgybv we:`y = 6wU 
 Q°v wb!¶!c we!Rvo msL¨v Avmvi AbyK:j djvdj = 3wU 
 h_v : 1, 3, 5 

 ü Q°v wb!¶!c we!Rvo msL¨v Avmvi m¤¢vebv = 3
6
 = 

1
2
 . (Ans.) 

i GLv!b, mgMÖ m¤¢ve¨ djvdj = 300 

 jveY¨ wU!KU wK!b!Q = 20wU 

 A_©vr, jve!Y¨i 1g cyi¯9vi cvIqvi m¤¢ebv = 
20
300

 

 Avevi, Øxbv wU!KU wK!b!Q = 25wU 

 A_©vr Øxbvi 1g cyi¯9vi cvIqvi m¤¢ebv 25
300

 

ü jveY¨ A_ev Øxbvi 1g cyi¯9vi cvIqvi m¤¢ebv  = 
20
300

 + 
25
300

 = 
45
300

 

  = 
3
20

 .  (Ans.) 

j  gvU wU!KU msL¨v = 300 

 dvwiqv wU!KU wK!b!Q = 30wU 
 ü cÖwZ¯9vcb bv K!i cici 3wU wU!KU Zzj!j meMy!jv wU!KU 

dvwiqvi nIqvi m¤¢vebv = 
30
300

 ô 
29
299

 ô 
28
298

 

  = 
203

222755
 . (Ans.) 
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w`bvRcyi  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. P(x) = 3x3 + 2x2 ý 7x + 8 eûc`xi gyL¨ mnM KZ? 
 E 8 F 3 G 2 H ý 7   
2. GKwU gỳ ªv wZbevi wb!¶c Kiv n!j, eo!Rvi GKwU T Avmvi 

m¤¢vebv KZ? 

 E 1
2
 F 3

8
 G 

7
8
 H 

1
8
   

3. cotñ = 
3
4
 Ges ð  ñ  

3ð
2

 n!jý 

 i. secñ = 
ý5
3

      ii. sinñ + cosñ = 
ý 8
3

     

 iii. cosecñ = 
ý 5
4

 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

 wb!Pi Z!_¨i Av!jv!K 4 I 5bs cÖ!kSi DËi `vI: 

 ý 1 + 
1
2
 ý 

1
4
 + 

1
8
 ý ... ... ... ... 

4. avivwUi 10 Zg c` KZ? 

 E ý 
1

210 F ý 
1
29 G 

1
29 H 

1
210   

5. avivwUi AmxgZK mgwó KZ? 

 E ý 3
2
 F ý 

2
3
 G 

2
3
 H 

3
2
   

6.  
 A 

3 

B C 

5 

4  
 wP!Î AB Gi Dci BC Gi j¤^ Awf!¶c KZ? 
 E 0 GKK F 3 GKK G 4 GKK H 5 GKK   

7. cosA = 
1
2
 Ges 3ð

2
  A  2ð n!j sinA Gi gvb KZ? 

 E 2

3
 F ý 

2

3
 G ý 

3
2

 H 
3

2
   

8. x þ R n!j, x2 = KZ? 
 E x F ý x G | x | H ý | x |   
9. n, r þ N n!jý 

 i. nCn = 1     ii. nCr = 
n!

r!(n ý r)!
       iii. nC0 = 1 

 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

10.  
 A 

B C 

E F 

G 

D  
 wP!Î, ôABC Gi ga¨gvÎq AD, BE I CF ci¯<i G we: ỳ!Z  Q` 

K!i!Q Ges DG = 6  m.wg. n!j, AG Gi gvb KZ? 
 E 12  m.wg. F 4  m.wg. G 3  m.wg. H 2  m.wg.   

11. GKwU _!j!Z 5Uv jvj, 10Uv mv`v Ges 15Uv Kv!jv gv!e©j Av!Q| 
"`efv!e GKwU gv!e©j  bIqv n!j, gv!e©jwU mv`v nIqvi m¤¢vebv 
KZ? 

 E 1
3
 F 2

3
 G 

1
2
 H 

5
6
  

 wb!Pi Z!_¨i Av!jv!K 12 I 13bs cÖ!kSi DËi `vI: 
 A(ý 1, 1), B(2, 2) Ges C(3, ý 3) h_vµ!g ôABC Gi kxl©we:`y| 
12. AB  iLvi mgxKiY wb!Pi  KvbwU? 
 E x ý 3y + 4 = 0 F x ý 3y ý 4 = 0 
 G x + 3y ý 4 = 0 H x + 3y + 4 = 0   
13. ôABC Gi  ¶Îdj KZ? 
 E 4 eM© GKK F 8 eM© GKK 
 G 10 eM© GKK H 16 eM© GKK   
14. GKwU wÎfz!Ri wZbwU  Kv!Yi AbycvZ 1 : 2 : 3. e>nËg  Kv!Yi 

e>Ëxqgvb KZ? 

 E ð
6
 F ð

4
 G 

ð
3
 H 

ð
2
   

15. ( )1 ý 
x
k

7

 Gi we¯@&wZ!Z x3 Gi mnM ý 
35
27

 n!j, k Gi gvb KZ? 

 E ý 35 F ý 3 G 3 H 35   
16. 3x + y = 10  iLvwU x-A¶!K  h we: ỳ!Z  Q` K!i Zvi ¯9vbv¼ KZ? 

 E (0, 10) F (0, ý 10) G ( )ý 
10
3
ü 0  H ( )10

3
ü 0    

17. P(a, b, c) = ab + bc + ca n!jý 
 i. P(a, b, c) cÖwZmg ivwk    ii. P(a, b, c) PµµwgK ivwk 
 iii. P(ý 1, 0, 1) = 0 
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

18. 1.·2  K g=j`xq fMSvs!k cÖKvk Ki!j KZ n!e? 

 E 4
3
 F 11

9
 G 

6
5
 H 

11
10

   

19. wÎfz!Ri wZbwU kxl©we: ỳ w`!q Aw¼Z e>!Ëi  K: ª̀!K wÎfz!Ri Kx e!j? 
 E Aa@t!K:`ª F cwi!K:`ª G fi!K:`ª H j¤̂we: ỳ   
20. y-A¶  _!K A(ý 2, ý 3) we: ỳi `=iZ¡ KZ? 
 E ý 3 GKK F ý 2 GKK G 2 GKK H 3 GKK   
21. log

2
3 ô log

3
5 ô log

5
2 Gi gvb KZ? 

 E 8 F 30 G 8 H 30   
 wb!Pi Z!_¨i Av!jv!K 22 I 23bs cÖ!kSi DËi `vI: 
 P(x) = x3 + x ý a 

22. (x ý 2), P(x) Gi GKwU Drcv`K n!j, a Gi gvb KZ? 
 E ý 16 F ý 6 G 8 H 10   
23. a = 2 n!j,  KvbwU P(x) Gi GKwU Drcv`K? 
 E x + 1 F x + 2 G x2 + x ý 2 H x2 + x + 2   
24. GKwU wÎfz!Ri wZbwU evûi "`N©¨ h_vµ!g 3  m.wg., 4  m.wg. I 5 

 m.wg. n!j, wÎfzRwUi ga¨gvÎ!qi e!M©i mgwó KZ? 
 E 83.5 eM©  m.wg. F 75.5 eM©  m.wg. 
 G 47.5 eM©  m.wg. H 37.5 eM©  m.wg.   
25. (1 ý x)6 Gi we¯@&wZ!Z 4_© c!`i mnM KZ? 
 E ý 35 F ý 20 G 42 H 48   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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w`bvRcyi  evW©-2023 
01  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| (i) g(x) = 
x2

(x ý 1)2(x ý 3)
 

 (ii) p(y) = y3 + y2 + 4 

 K.  `LvI  h, a
b
 + 

b
c
 + 

c
a
 ivwkwU cÖwZmg bq wKa8 PµµwgK| 2 

 L. p(y)  K (2y + m) Ges (2y + n) Øviv fvM Ki!j hw` GKB 
fvM!kl _v!K  hLv!b m ù n, Z!e  `LvI  h, 

  m2 + mn + n2 ý 2m ý 2n = 0. 4 
 M. g(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 

2| (i)  r2 + 
3

8 = 5
2
3 + 5ý

2
3 

 (ii)  a = 5 + logx(yz), b = 7 + logy(zx), c = 9 + logz(xy). 

 K. hw` log
27

m = 2
2
3
 nq, Z!e m Gi gvb wbY©q Ki| 2 

 L. (i) bs n!Z cÖgvY Ki  h, 5r3 + 15r ý 24 = 0. 4 
 M. (ii) bs n!Z cÖgvY Ki  h, (a ý 4)ý1 + (b ý 6)ý1 + (c ý 8)ý1 = 1. 4 

3| (i) B = ( )r ý 
y
2

7

 

 (ii) 3(4 ý 10x)ý1 + 9(4 ý 10x)ý2 + 27(4 ý 10x)ý3 + ... ... GKwU 
Amxg My!YvËi aviv| 

 K. My!YvËi avivwUi mßg c` wbY©q Ki| 2 
 L. B Gi we¯@&wZ!Z r3 Gi mnM 315 n!j, y Gi gvb wbY©q Ki| 4 
 M. x Gi Dci Kx kZ© Av!ivc Ki!j cÖ`Ë avivwUi AmxgZK 

mgwó _vK!e Zv wbY©qc=e©K  mB mgwó wbY©q Ki| 4 

L wefvMÑR¨vwgwZ I  f±i 

4| GKwU PZzfz©!Ri PviwU kxl©we: ỳ n!jv P(ý 5, 5), Q(ý 15, ý 5), R(5, ý 5) 
Ges T(15, 5)| 

 K. A(6, 8r) Ges B(5, r2 ý 2) we: ỳMvgx  iLvi Xvj 2 n!j, r 
Gi gvb wbY©q Ki| 2 

 L. PZzfz©RwUi cÖK&wZ wbY©q Ki| 4 
 M. PZzfz©RwUi  h Ask 1g PZzf©v!M Aew¯9Z Zvi  ¶Îdj 

wbY©q Ki| 4 

5|  
 

 

Q 

P 

R 

O 

S 

 
  O  K:`ªwewkó e>!Ë PQRS PZzfz©RwU Aa@wj©wLZ| 
 K. PE  QS n!j, PS Gi j¤^ Awf!¶c wbY©q Ki| 2 
 L. cÖgvY Ki  h, QP2 + QR2 = 2(OQ2 + OP2). 4 
 M. cÖgvY Ki  h, PR.QS = PQ.RS + QR.PS. 4 
6| (i)  4x ý 3y + 30 = 0 GKwU mij!iLvi mgxKiY| 
 (ii)  3x + ry + 1 = 0  iLvwU (2, 1) we: ỳMvgx| 
 K. 6x + 2y + 24 = 0  iLvi y-A!¶i  Q`K wbY©q Ki| 2 
 L. (i) bs mij!iLv A¶Ø!qi mv!_  h wÎfzR MVb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 
 M. GKwU mij!iLvi mgxKiY wbY©q Ki hv (ii) bs G DwjÐwLZ 

 iLvi mgva@ivj Ges (ý 5, 3) we: ỳ w`!q hvq| 4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 
7| (i)  tanñ + secñ = A 

 (ii)  F(ñ) = cosñ 

 K. cosò = 
2

7
 n!j, cotò Gi gvb wbY©q Ki| 2 

 L. F ( )5ð
2

 ý ñ  = 
y2 ý 1
y2 + 1

 n!j cÖgvY Ki  h, y2 ý A2 = 0. 4 

 M. A = 3 n!j, ñ Gi gvb wbY©q Ki; hLb 0 ó ñ ó 2ð 4 
8| GKwU wbi!c¶ gy ª̀v I GKwU Q°v GK!Î GKevi wb!¶c Kiv n!jv| 
 K. hw` ïay Q°vwU GKevi wb!¶c Kiv nq, Z!e  gawjK msL¨v 

cvIqvi m¤¢vebv KZ Zv wbY©q Ki| 2 
 L. hw` gy ª̀v ev!` Q°vwU ỳBevi wb!¶c Kiv nq, Z!e 

bgybv!¶Î n!Z GKB djvdj cvIqvi m¤¢vebv wbY©q Ki| 4 
 M. DÏxc!Ki Av!jv!K Probability tree A¼b K!i 

bgybv!¶Î n!Z gỳ ªvq  Uj I Q°vq  Rvo msL¨v cvIqvi 
m¤¢vebv wbY©q Ki| 4 
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DËigvjv 
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 
 cÖkS  01  (i) g(x) = 

x2

(x ý 1)2(x ý 3)
 

 (ii) p(y) = y3 + y2 + 4 

 K.  `LvI  h, a
b
 + 

b
c
 + 

c
a
 ivwkwU cÖwZmg bq wKa8 PµµwgK| 2 

 L. p(y)  K (2y + m) Ges (2y + n) Øviv fvM Ki!j hw` GKB 
fvM!kl _v!K  hLv!b m ù n, Z!e  `LvI  h, 

  m2 + mn + n2 ý 2m ý 2n = 0. 4 
 M. g(x)  K AvswkK fMSvs!k cÖKvk Ki| 4 

1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, cÖ`Ë ivwk = a
b
 + 

b
c
 + 

c
a
 

 cÖ`Ë ivwkwU!Z a I b Gi ci¯<i ¯9vb wewbgq Ki!j cvB, 
b
a
 + 

a
c
 + 

c
b
  hv cÖ`Ë ivwkwU  _!K wfbS| 

 myZivs a
b
 + 

b
c
 + 

c
a
 ivwkwU cÖwZmg bq| 

 GLb, cÖ`Ë ivwkwU!Z a Gi ¯9!j b, b Gi ¯9!j c Ges c ¯9!j a 
ewm!q cvB, 

     b
c
 + 

c
a
 + 

a
b
 hv cÖ`Ë ivwk  _!K AwfbS| 

 ü a
b
 + 

b
c
 + 

c
a
 ivwkwU PµµwgK| 

 ü  
a
b
 + 

b
c
 + 

c
a
 ivwkwU cÖwZmg bq wKa8 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( )ý 
m
2

 = ( )ý 
m
2

3

 + ( )ý 
m
2

2

 + 4 = ý 
m3

8
 + 

m2

4
 + 4 

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

 p( )ý 
n
2

 = ( )ý 
n
2

3

 + ( )ý 
n
2

2

 + 4 = ý 
n3

8
 + 

n2

4
 + 4 

 cÖkSg!Z, ý 
m3

8
 + 

m2

4
 + 4 = ý 

n3

8
 + 

n2

4
 + 4 

 ev, ý 
m3

8
 + 

m2

4
 = ý 

n3

8
 + 

n2

4
 

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

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

 ev, 2m + 2n = m2 + mn + n2 

[ m ù n, (m ý n) ù 0 Øviv fvM K!i] 

 ü m2 + mn + n2 ý 2m ý 2n = 0 ( `Lv!bv n!jv) 

j  `Iqv Av!Q, g(x) = 
x2

(x ý 1)2(x ý 3)
 

 awi, x2

(x ý 1)2(x ý 3)
 ú 

A

(x ý 1)
 + 

B

(x ý 1)2 + 
C

(x ý 3)
 ........... (i) 

 (i) bs Gi Dfqc¶!K (x ý 1)2(x ý 3) Øviv MyY K!i cvB, 
 x2 ú A(x ý 1)(x ý 3) + B(x ý 3) + C(x ý 1)2 .......... (ii) 

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

 ev, 1 = ý 2B  ü B = ý 
1
2
 

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

 ev, 9 = 4C  ü C = 
9
4
 

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

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

 ü A = 1 ý C = 1 ý 
9
4
 = ý 

5
4
 [ ]ü C = 

9
4

 

 A, B, C Gi gvb (i) bs G ewm!q cvB, x2

(x ý 1)2(x ý 3)
 ú 

ý 
5
4

(x ý 1)
 + 

ý 
1
2

(x ý 1)2 + 

9
4

(x ý 3)
 

 ü g(x) = ý 
5

4(x ý 1)
 ý 

1

2(x ý 1)2 + 
9

4(x ý 3)
 (Ans.) 

 cÖkS  02  (i) r2 + 
3

8 = 5
2
3 + 5ý

2
3 

 (ii) a = 5 + logx(yz), b = 7 + logy(zx), c = 9 + logz(xy). 

 K. hw` log
27

m = 2
2
3
 nq, Z!e m Gi gvb wbY©q Ki| 2 

 L. (i) bs n!Z cÖgvY Ki  h, 5r3 + 15r ý 24 = 0. 4 
 M. (ii) bs n!Z cÖgvY Ki  h, (a ý 4)ý1 + (b ý 6)ý1 + (c ý 8)ý1 = 1. 4 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, log
27

m = 2
2
3
 

  ev, log
27

m = 
8
3
 

  ev, m = ( )27

8
3 ev, m = ( )33

8
3 

  ev, m = ( )3

3
2

8
3 ev, m = 34 

  ü m = 81 (Ans.) 

i  `Iqv Av!Q, r2 + 
3

8 = 5

2
3 + 5

ý 
2
3 

 ev, r2 + 2 = 5

2
3 + 5

ý
2
3    [ ]3

8 = 2  

 ev, r2 = 5

2
3

 + 5
ý 2
3  ý 2 

 ev, r2 = ( )5

1
3

2

 ý 2. 5

1
3
 . 5

ý 1
3

 + ( )5

ý 1
3

2

  

 ev, r2 = ( )5

1
3
 ý 5

ý 1
3

2

  

 ev, r = 5

1
3
 ý 5

ý 1
3

  [eM©g=j K!i, r ó 0] 

 ev, r3 = ( )5

1
3
 ý 5

ý1
3

3

 [Nb K!i cvB] 

 ev, r3 = ( )5

1
3

3

 ý ( )5

ý 1
3

3

 ý 3. 5

1
3
 .5

ý 1
3

 ( )5

1
3
 ý 5

ý 1
3

  

 ev, r3 = 51 ý 5ý1 ý 3. 5

1
3
 ý 

1
3

 (r) [ r = 5

1
3
 ý 5

ý 1
3

 ] 

 ev, r3 = 5 ý 
1
5

 ý 3r   ev, r3 = 
25 ý 1 ý 15r

5
  

 ev, 5r3 = 24 ý 15r 

 ü 5r3 + 15r ý 24 = 0 (cÖgvwYZ) 
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j  `Iqv Av!Q, a = 5 + logx(yz), b = 7 + logy(2x), 

 c = 9 + logz(xy) 

 evgc¶ = (a ý 4)ý1 + (b ý 6)ý1 + (c ý 8)ý1 

 = 
1

a ý 4
 + 

1

b ý 6
 + 

1

c ý 8
 

 = 
1

5 + logx(yz) ý 4
 + 

1

7 + logy(zx) ý 6
 + 

1

9 + logz(xy) ý 8
 

 = 
1

logx(yz) + 1
 + 

1
logy(zx) + 1

 + 
1

logz(xy) + 1
 

 = 
1

logx(yz) + logxx
 + 

1
logy(zx) + logyy

 + 
1

logz(xy) + logzz
 

 = 
1

logxxyz
 + 

1
logyxyz

 + 
1

logzxyz
 

 = logxyzx + logxyzy + logxyzz [ ]ü logab = 
1

logba
 

 = logxyzxyz 

 = 1 = Wvbc¶ 
 ü (a ý 4)ý1 + (b ý 6)ý1 + (c ý 8)ý1 = 1 (cÖgvwYZ) 

 cÖkS  03  (i) B = ( )r ý 
y
2

7

 

(ii) 3(4 ý 10x)ý1 + 9(4 ý 10x)ý2 + 27(4 ý 10x)ý3 + ... ... GKwU Amxg 
My!YvËi aviv| 
 K. My!YvËi avivwUi mßg c` wbY©q Ki| 2 
 L. B Gi we¯@&wZ!Z r3 Gi mnM 315 n!j, y Gi gvb wbY©q 

Ki| 4 
 M. x Gi Dci Kx kZ© Av!ivc Ki!j cÖ`Ë avivwUi AmxgZK 

mgwó _vK!e Zv wbY©qc=e©K  mB mgwó wbY©q Ki| 4 

3bs cÖ!kSi mgvavb 

h cÖ`Ë My!YvËi avivwU, 
 3(4 ý 10x)ý1 + 9(4 ý 10x)ý2 + 27(4 ý 10x)ý3 + ... ... 

 = 
3

4 ý 10x
 + 

9

(4 ý 10x)2 + 
27

(4 ý 10x)3 + ... ... 

 = 
3

4 ý 10x
 + ( )3

4 ý 10x

2

 + ( )3

4 ý 10x

2

 + ( )3

4 ý 10x

3

 +  

... ... + ( )3

4 ý 10x

n

 + ... ... 

 A_©vr, avivwUi mvaviY ev n Zg c` ( )3

4 ý 10x

n
 

 ü avivwUi mßg c` = ( )3

4 ý 10x

7

 

  = 
37

(4 ý 10x)7 

  = 2187(4 ý 10x)ý7 (Ans.) 

i  `Iqv Av!Q, B = ( )r ý 
y
2

7

 

 wØc`x we¯@&wZi mvnv!h¨ cvB, 

 ( )r ý 
y
2

7

 = r7 + 7C1r
7 ý 1( )ý 

y
2

1

 + 7C2r
7 ý 2( )ý 

y
2

2

  

+ 7C3r
7 ý 3 ( )ý 

y
2

3

 + 7C4r
7 ý 4 ( )ý 

y
2

4

 + ... ... 

                                                         = r7 ý 
7r6y

2
 + 

21r5y2

4
 ý 

35r4y3

8
 + 

35r3y4

16
 ý ... ... 

 cÖkSg!Z, 35y4

16
 = 315 

  ev, y4

16
 = 9 

  ev, y4 = 144 

  ev, (y2)2 = 122 

  ev, y2 = 12 

 ü y = ñ 12 = ñ 4 ô 3 = ñ 2 3 (Ans.) 

j cÖ`Ë avivwU, 
 3(4 ý 10x)ý1 + 9(4 ý 10x)ý2 + 27(4 ý 10x)ý3 + ... ... 

 = 
3

4 ý 10x
 + 

9

(4 ý 10x)2 + 
27

(4 ý 10x)3 + ... ... 

 avivwUi cÖ_g c`, a = 
3

4 ý 10x
 

 mvaviY AbycvZ, r = 
9

(4 ý 10x)2 ø 
3

4 ý 10x
 

  = 
9

(4 ý 10x)2 ô 
(4 ý 10x)

3
 

  = 
3

4 ý 10x
 

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

 A_©vr, | |3

4 ý 10x
  1 ev, ý 1  

3

4 ý 10x
  1 nq| 

GLb, 3

4 ý 10x
  ý 1 

ev, 4 ý 10x
3

  ý 1 

ev, 4 ý 10x  ý 3 

ev, ý 10x  ý 7 

ev, 10x  7 

ü x  
7

10
 

A_ev, 3

4 ý 10x
  1 

ev, 4 ý 10x
3

  1 

ev, 4 ý 10x  3 

ev, ý 10x  ý 1 

ev, 10x  1 

ü x  
1

10
 

 ü wb!Y©q kZ© : x  
7
10

 A_ev, x  
1
10

 

 AmxgZK mgwó, Sõ = 
a

1 ý r
 

  = 

3

4 ý 10x

1 ý 
3

4 ý 10x

 

  = 

3

4 ý 10x

4 ý 10x ý 3

4 ý 10x

 

  = 
3

4 ý 10x
 ô 

4 ý 10x

1 ý 10x
 

  = 
3

1 ý 10x
 (Ans.) 

 cÖkS  04  GKwU PZzfz©!Ri PviwU kxl©we: ỳ n!jv P(ý 5, 5), Q(ý 15, ý 5), 

R(5, ý 5) Ges T(15, 5)| 
 K. A(6, 8r) Ges B(5, r2 ý 2) we: ỳMvgx  iLvi Xvj 2 n!j, r 

Gi gvb wbY©q Ki| 2 
 L. PZzfz©RwUi cÖK&wZ wbY©q Ki| 4 
 M. PZzfz©RwUi  h Ask 1g PZzf©v!M Aew¯9Z Zvi  ¶Îdj 

wbY©q Ki| 4 

4bs cÖ!kSi mgvavb 

h A(6, 8r) Ges B(5, r2 ý 2) we: ỳMvgx  iLvi Xvj = r
2 ý 2 ý 8r

5 ý 6
 

  = 
r2 ý 8r ý 2

ý 1
 

 cÖkSg!Z, r
2 ý 8r ý 2

ý 1
 = 2 

  ev, r2 ý 8r ý 2 = ý 2 

  ev, r2 ý 8r = 0 

  ev, r(r ý 8) = 0 

  ü r = 0, 8 (Ans.) 
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S

R

P

Q T

i  
  

Yò 

X Xò 

Y 

O 

A (–5, 5) 

 B (–15, –5)  C (5, –5) 

 D (15, 5) P(–5, 5) T(15, 5) 

R(5, –5) Q(–15, –5) 

 
  `Iqv Av!Q, 
 P(ý 5, 5), Q(ý15, ý 5), R(5, ý 5), I T(15, 5) GKwU PZzf©y!Ri PviwU 

kxl©we:`y| 
 PQ evû = (ý 5 + 15)2 + (5 + 5)2 = (10)2 + (10)2 

  = 100 + 100 = 200 = 100 ô 2 = 10 2 

 QR evû = (ý 15 ý 5)2 + (ý 5 + 5)2 

  = (ý 20)2 + (0)2 = 400 + 0 = 400 = 20 

 RT evû = (5 ý 15)2 + (ý 5 ý 5)2 = (ý 10)2 + (ý 10)2 

  = 100 + 100 = 200 = 100 ô 2 = 10 2 

 TP evû = (15 + 5)2 + (5 ý 5)2 = (20)2 + (0)2 

  = 400 + 0 = 400 = 20 
  h!nZz, PQRT PZzfz©!Ri wecixZ evû PQ = RT 

 Ges QR = TP ZvB, PZzfz©RwU nq mvga@wiK A_ev AvqZ| 

 KY© PR = (ý 5 ý 5)2 + (5 + 5)2 = (ý 10)2
 + (10)2 

  = 100 + 100 = 200 = 100 ô 2  = 10 2 

 KY© QT = (ý 15 ý 15)2 + (ý 5 ý 5)2 = (ý 30)2 + (ý 10)2 

  = 900 + 100 = 1000  = 100 ô 10  = 10 10 
   h!nZz, KY© PR ù KY© QT 

 ü PQRT PZzf©yRwU GKwU mvgva@wiK| 

j  
 Y 

1g PZzf©vM 

F(0, 5) T(15, 5) P(ý5, 5) 

Xò X O(0, 0) E(10, 0) 

Q(ý15, ý5) R(5, ý5) 

Y  
 wPÎ n!Z cvB, PQRT PZzf©yRwUi 1g PZzf©v!M OETF Ask Aew¯9Z| 

 OETF As!ki  ¶Îdj = 
1
2

  | |0
0    

10
0      

15
5     

0
5    

0
0  eM© GKK 

 = 
1
2
 (0 + 50 + 75 + 0) ý (0 + 0 + 0 + 0) eM© GKK 

 = 
1
2
 ô 125 eM© GKK = 62.5 eM© GKK 

 ü wb!Y©q 1g PZzf©v!Mi As!ki  ¶Îdj 62.5 eM© GKK| 

 cÖkS  05   
 

 

Q 

P 

R 

O 

S 

 
  O  K:`ªwewkó e>!Ë PQRS PZzfz©RwU Aa@wj©wLZ| 
 K. PE  QS n!j, PS Gi j¤^ Awf!¶c wbY©q Ki| 2 
 L. cÖgvY Ki  h, QP2 + QR2 = 2(OQ2 + OP2). 4 
 M. cÖgvY Ki  h, PR.QS = PQ.RS + QR.PS. 4 

5bs cÖ!kSi mgvavb 

h  

 P 

S 
E 

Q 
 

 PE  QS n!j, PS Gi j¤^ Awf!¶c ES. 

i GLv!b, O  K:`ªwewkó PQRS GKwU e>Ë 
Ges GB e>!Ë Aa@wj©wLZ PQRS GKwU 
PZzf©yR | 

 cÖgvY Ki!Z n!e  h, PQ2 + QR2 = 2  

 (OQ2 + OP2) 

 A¼b : PR Gi Dci QL j¤^ A¼b Kwi| 
 cÖgvY : ôPOQ G OP = OQ    

 [ GKB e>!Ëi e¨vmva©] 
 ôPOQ G ĀPOQ ¯9=j!KvY Ges PO  iLvi ewa©Zvs!ki Dci OQ 

 iLvi j¤^ Awf!¶c OL. 

 ¯9=j!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@>wZ Abymv!i cvB, 
 PQ2 = OP2 + OQ2 + 2.OP.OL ......................... (i) 

 Avevi, ôQOR G ĀQOR m=²!KvY Ges OR  iLvi Dci OQ  iLvi 
j¤^ Awf!¶c OL| 

 m=²!Kv!Yi  ¶!Î wc_v!Mviv!mi Dccv!`¨i we¯@>wZ Abymv!i cvB, 
 QR2 = OQ2 + OR2 – 2.OR.OL ......................... (ii) 

 GLb (i) bs I (ii) bs mgxKiY  hvM K!i cvB, 
 PQ2 + QR2 = OP2 + OQ2 + 2.OP.OL + OQ2 + OR2 – 2.OR.OL  

  = 2OQ2 + OP2 + OR2 + 2.OP.OL – 2.OR.OL 

  = 2OQ2 + OP2 + OP2 + 2.OP.OL – 2.OP.OL    [ OP = OR] 
  = 2OQ2 + 2OP2 = 2(OQ2 + OP2) 

 ü QP2 + QR2 = 2(OQ2 + OP2). (cÖgvwYZ) 

j GLv!b, O  K:`ªwewkó PQRS GKwU e>Ë 
Ges GB e>!Ë Aa@wj©wLZ PQRS PZzf©y!Ri 

PR I QS `yBwU 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 : ĀQPR  K ĀSPR  _!K  QvU a!i 
wb!q P we:`y!Z PS  iLvs!ki mv!_ ĀQPR 
Gi mgvb K!i ĀSPT AuvwK  hb PT  iLv QS KY©!K T we:`y!Z  Q` 
K!i| 

 cÖgvY : A¼b Abymv!i, ĀQPR = ĀSPT 

 ev, ĀQPR + ĀRPT = ĀSPT + ĀRPT [ĀRPT  hvM K!i] 
 ü ĀQPT = ĀRPS 

SL

R

P

Q

O
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  GLb, ôPQT I ôPRS Gi g!a¨ 
  ĀQPT = ĀRPS, ĀPQS = ĀPRS [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPTQ = Aewkó ĀPSR 

 ü ôPQT I ôPRS m`>k!KvYx| 

 ü 
QT
RS

  = 
PQ
PR

  

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

  Avevi, ôPQR I ôPTS Gi g!a¨ 
  ĀQPR = ĀSPT [A¼b Abymv!i] 
  ĀPRQ = ĀPST [ GKB e>Ëvskw¯9Z  KvY mgvb] 
  Ges Aewkó ĀPQR = Aewkó ĀPTS 

 ü ôPQR I ôPTS m`>k!KvYx| 
 ü 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 

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

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

 cÖkS  06  (i) 4x ý 3y + 30 = 0 GKwU mij!iLvi mgxKiY| 
 (ii) 3x + ry + 1 = 0  iLvwU (2, 1) we: ỳMvgx| 
 K. 6x + 2y + 24 = 0  iLvi y-A!¶i  Q`K wbY©q Ki| 2 
 L. (i) bs mij!iLv A¶Ø!qi mv!_  h wÎfzR MVb K!i Zvi 

 ¶Îdj wbY©q Ki| 4 
 M. GKwU mij!iLvi mgxKiY wbY©q Ki hv (ii) bs G DwjÐwLZ 

 iLvi mgva@ivj Ges (ý 5, 3) we: ỳ w`!q hvq| 4 

6bs cÖ!kSi mgvavb 

h  `Iqv A!Q, 6x + 2y + 24 = 0 

 ev, 2y = ý 6x ý 24 

 ü y = ý 3x ý 12 . . . . . . (i) 

 (i) bs  iLvwU!K y = mx + c  iLvi mv!_ Zzjbv K!i cvB,  
 y A!¶i  Q`K, c = ý 12 (Ans.) 

i g!b Kwi, 4x ý 3y + 30 = 0 mij!iLvwU x-A¶!K A Ges 
 y-A¶!K B we:`y!Z  Q` K!i| 
  iLvwU x-A¶!K  Q` Ki!j, y = 0 

 4x ý 3.0 + 30 = 0 

 ev, 4x = ý 30 

 ev, x = ý 
15
2

 

 ü A we:`yi ¯9vbv¼ A ( )ý 
15
2

 ü 0  

 Avevi,  iLvwU y A¶!K  Q` Ki!j, x = 0 

      4.0 ý 3y + 30 = 0 

 ev, 3y = 30 

 ev, y = 10 

 ü B we: ỳi ¯9vbv¼ B(0, 10) 

 g=jwe:`y 0(0, 0) n!j,  

 ôAOB Gi  ¶Îdj = 1
2
 
ý 

5
2
    0    0    ý 

15
2

0    0   10     0
 eM© GKK 

  = 1
2
 | |(0 + 0 + 0 ý 0 ý 0 + 75) eM© GKK 

  = 1
2
 ô 75 eM© GKK 

  = 37.5 eM© GKK 
 ü mij!iLvwU A¶Ø!qi mv!_  h wÎfzR MVb K!i Zvi  ¶Îdj 

37.5 eM©GKK (Ans)   

j 3x + ry + 1 = 0  iLvwU (2, 1) we: ỳMvgx n!j,  3.2 + r.1 + 1 = 0 
 ev, 6 + r + 1 = 0 

 ev, 7 + r = 0  ü r = ý 7 

 A_©vr, (ii)bs G DwjÐwLZ  iLvwU!Z r Gi gvb ewm!q cvB,  
     3x ý 7y + 1 = 0 

 ev, 7y = 3x + 1 

 ev, y = 
3
7
x + 

1
7
 

 ü  iLvwUi Xvj = 3
7

 

 wb!Y©q  iLvwU cÖ`Ë  iLvi mgva@ivj e!j G!`i Xvj mgvb n!e|  

ü  (ý 5, 3) we: ỳMvgx Ges 3
7
 Xvj wewkó  iLvi mgxKiY, y ý 3 = 

3
7
(x + 5) 

 ev, 7y ý 21 = 3x + 15 

 ü 3x ý 7y + 36 = 0 (Ans.) 

 cÖkS  07  (i) tanñ + secñ = A 

 (ii) F(ñ) = cosñ 

 K. cosò = 
2

7
 n!j, cotò Gi gvb wbY©q Ki| 2 

 L. F ( )5ð
2

 ý ñ  = 
y2 ý 1
y2 + 1

 n!j cÖgvY Ki  h, y2 ý A2 = 0. 4 

 M. A = 3 n!j, ñ Gi gvb wbY©q Ki; hLb 0 ó ñ ó 2ð 4 

7bs cÖ!kSi mgvavb 

h   `Iqv Av!Q, cosò = 
2

7
 

 ev, cos2ò = 
4
7
 ev, 1 ý sin2ò = 

4
7
 

 ev, sin2ò = 1 ý 
4
7
 ev, sin2ò = 

3
7
 

 ev, sinò = ñ 
3

7
  ü cotò = 

cosò
sinò   

  = 

2

7

ñ 
3

7

 = ñ 
2

7
 ô 

7

3
 

 ü cotò = ñ 
2

3
 (Ans.) 

i  `Iqv Av!Q, F(ñ) = cosñ 

 ev, F ( )5ð
2

 ý ñ  = cos ( )5ð
2

 ý ñ  

 ev, y
2 ý 1

y2 + 1
 = sinñ 

 ev, y
2 ý 1 + y2 + 1

y2 ý 1 ý y2 ý 1
 = sinñ + 1

sinñ ý 1
 [ hvRb-we!qvRb K!i] 

 ev, 2y2

ý 2
 = 

sinñ + 1

sinñ ý 1
 

 ev, y2 = 
1 + sinñ
1 ý sinñ 

 ev, y2 = 
(1 + sinñ)2

(1 ý sinñ) (1 + sinñ)
 

 ev, y2 = 
(1 + sinñ)2

1 ý sin2ñ  

 ev, y2 = ( )1 + sinñ
cosñ

2

 

 ev, y2 = ( )1

cosñ + 
sinñ
cosñ

2

 

 ev, y2 = (secA + tanA)2 

 ev, y2 = A2 [ tanñ + secñ = A]  

 ü y2 ý A2 = 0 (cÖgvwYZ) 
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j  `Iqv Av!Q, tanñ + secñ Ges A = 3 

 ü tanñ + secñ = 3 

 ev, sinñ
cosñ

 + 
1

cosñ
 = 3 

 ev, sinñ + 1

cosñ
 = 3 

 ev, (1 + sinñ) = 3 cosñ 

 ev, (1 + sinñ)2 = ( 3 cosñ)2    [eM© K!i] 
 ev, 1 + 2 sinñ + sin2ñ = 3 cos2ñ 

 ev, 1 + 2 sinñ + sin2ñ = 3(1 – sin2ñ) 

 ev, 1 + 2 sinñ + sin2ñ = 3 – 3 sin2ñ 

 ev, 1 + 2 sinñ + sin2ñ – 3 + 3 sin2ñ = 0 

 ev, 4 sin2ñ + 2sinñ – 2 = 0 

 ev, 2 sin2ñ + sinñ – 1 = 0 

 ev, 2 sin2ñ + 2 sinñ – sinñ – 1 = 0 

 ev, 2 sinñ (sinñ + 1) – 1 (sinñ + 1) = 0 

 ev, (2 sinñ – 1) (sinñ + 1) = 0 

 nq, 2 sinñ – 1 = 0 A_ev, sinñ + 1 = 0 

 ev, 2 sinñ = 1 ev, sinñ = – 1 

 ev, sinñ = 
1
2
 ev, sinñ = sin 

3ð
2

 

   ü ñ = 
3ð
2

 

 1g PZzf©v!M, 
 sinñ = sin 

ð
6

 

 ü ñ = 
ð
6

 

 Avevi, 2q PZzf©v!M, 

  sinñ = sin ( )ð – 
ð
6

 

 ev, sinñ = sin 
6ð – ð

6
 

 ev, sinñ = sin 
5ð
6

 

 ü ñ = 
5ð
6

 

 wKa8 ñ = 
5ð
6

 , 
3ð
2

 mgxKiY!K wm× bv Kivq ñ Gi GB gvbØq 

MÖnY!hvM¨ bq| 

 wb!Y©q gvb : ñ = 
ð
6

 . (Ans.) 

 cÖkS  08  GKwU wbi!c¶ gy ª̀v I GKwU Q°v GK!Î GKevi wb!¶c Kiv n!jv| 
 K. hw` ïay Q°vwU GKevi wb!¶c Kiv nq, Z!e  gawjK msL¨v 

cvIqvi m¤¢vebv KZ Zv wbY©q Ki| 2 
 L. hw` gỳ ªv ev!` Q°vwU `yBevi wb!¶c Kiv nq, Z!e 

bgybv!¶Î n!Z GKB djvdj cvIqvi m¤¢vebv wbY©q 
Ki| 4 

 M. DÏxc!Ki Av!jv!K Probability tree A¼b K!i 
bgybv!¶Î n!Z gỳ ªvq  Uj I Q°vq  Rvo msL¨v cvIqvi 
m¤¢vebv wbY©q Ki| 4 

8bs cÖ!kSi 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  gawjK msL¨v = 3wU| h_v : 2, 3, 5. 

 ü Q°v wb!¶!c  gawjK msL¨v Avmvi m¤¢vebv = 
3
6

 = 
1
2

 

 wb!Y©q m¤¢vebv 1
2
. (Ans.) 

i Q°vwU `yBevi wb!¶c Kiv n!j bgybv  ¶ÎwU n!e wbæi�c: 
 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)} 

 ü  gvU bgybvwe:`y = 36 wU 
 Avevi Q°v `yBwU!Z GKB msL¨v Avmvi AbyK:j bgybv!¶Î  
  = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)} 
 ü AbyK:j bgybvwe:`y = 6 wU 

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

36
 = 

1
6
 (Ans.) 

j GKwU gỳ ªv I GKwU Q°v wb!¶c cix¶v!K `yB avc wn!m!e we!ePbv 
Kwi| cÖ_g av!c gỳ 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  
 ü bgybv!¶ÎwU : 
 S = {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6} 

 bgybv!¶!Î  gvU bgybv we:`yi msL¨v = 12wU| 
 gy ª̀v!Z  Uj I Q°v!Z  Rvo msL¨v cvIqvi AbyK=j djvdj 3wU|  
 h_v : T2, T4, T6. 

 ü P (gỳ ªv!Z  Uj I Q°v!Z  Rvo msL¨v) = 
3
12

 = 
1
4
 

 ü wb!Y©q m¤¢vebv 1
4
. (Ans.) 
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gqgbwmsn  evW©-2023 
 D;PZi MwYZ (eûwbe©vPwb Afx¶v)  

 

welq  KvW : 1 2 6 
 

mgq : 25 wgwbU [2024 mv!ji wm!jevm Abyhvqx] c =Y©gvb : 25 
[we!kl `ªóe¨ : mieivnK&Z eûwbe©vPwb Afx¶vi DËic!Î cÖ!kSi µwgK b¤^!ii wecix!Z cÖ`Ë eY©msewjZ e>Ëmg=n n!Z mwVK/m!e©vrK&ó DË!ii e>ËwU ej c!q:U Kjg 
Øviv m¤<=Y© fivU Ki| cÖwZwU cÖ!kSi gvb-1|] cÖkSc!Î  Kv!bv cÖKvi `vM/wPý  `qv hv!e bv| 

1. `yBwU Q°v I GKwU gỳ ªv GK!Î GKevi wb!¶c Ki!j msNwUZ 
NUbvi bgybv we:`yi msL¨v KZ n!e? 

 E 144 F 72 G 36 H 24   

2.  Kv!bv Abyµ!gi n Zg c` Un = 
1 – (– 1)5n

2
 n!j, Gi `kg c` KZ? 

 E 5 F 2 G 1 H 0   

3. 16 – 4 + 1 – 
1
4
 + .............. My!YvËi avivwUi AmxgZK mgwó KZ? 

 E 12 F 64
5

 G 20 H 
64
3

   

4. GKwU ev!· 6 wU bxj, 5wU meyR I 7wU njy` ej Av!Q| ev·wU  _!K 
wbi!c¶fv!e GKwU ej  Zvjv n!j Zv mv`v nIqvi m¤¢vebv KZ? 

 E 7
18

 F 6
18

 G 
5

18
 H 

0
18

   

 wb!Pi DÏxcKwU co Ges 5 I 6bs cÖ!kSi DËi `vI : 
 mRxe mKvj 7 : 30 Uvq we`¨vj!qi D!Ï!k¨ iIbv n!q mKvj 7 : 45 

Uvq we`¨vj!q  cuaQvq| Zvi Nwoi wgwb!Ui KuvUvi "`N©¨ 4 wg. wg.|  
5. mRx!ei iIbv nIqvi mgq Nwoi NÈvi KuvUv I wgwb!Ui KuvUvi 

Aa@M©Z  KvY KZ n!e? 

 E ð
4

  iwWqvb F ð
3

  iwWqvb G 
5ð
12

  iwWqvb H 
7ð
12

  iwWqvb   

6. evwo  _!K we`¨vjq ch©a@  cuŠQv!Z wgwb!Ui KuvUvwUi AMÖfvM KZ =̀iZ¡ 
AwZµg K!i? 

 E ð wg. wg. F 3ð
2

 wg. wg. G 2ð wg. wg. H 
5ð
2

 wg. wg.   

7. `yBwU eûc`x F(x) I G(x) mKj x Gi Rb¨ mgvb n!jÑ 
 i. G!`i mgZv!K A!f` ejv nq   
 ii. eûc`xØq!K F(x) ú G(x) AvKv!i  jLv hvq   
 iii. Df!qi gvÎv Amgvb nq   
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
8. (9 – 6x + x2)3n Gi we¯@&wZ!Z c`msL¨v 7 n!j, n Gi gvb KZ? 
 E 1 F 2 G 4 H 6   
9. GKwU wbi!c¶ Q°v GKevi wb!¶c Kiv n!j cÖvß msL¨vwU  Rvo 

wKa8 6 Øviv wefvR¨ bv nIqvi m¤¢vebv KZ n!e? 

 E 1
6
 F 1

3
 G 

2
3
 H 

5
6
   

10. 1 + 3 + 9 + 27 + ............. avivwUiÑ 
 i. mvaviY AbycvZ 3    
 ii. n Zg c` 3n – 1  
 iii. cÖ_g 7wU c!`i mgwó 1093  
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   

11. ( )m3 + 
1

m3
4 Gi we¯@&wZ!Z m gy³ c!`i gvb KZ? 

 E 0 F 4 G 6 H 8   

12. sinB = 
1
2
 n!j cos3B – sin3B Gi gvb KZ? 

 E – 2 F –1  G 1 H 2   
 wb!Pi DÏxcKwU co Ges 13 I 14bs cÖ!kSi DËi `vI : 
 M (6, – 3) Ges N(– 1, 4) we:̀ yMvgx  iLvwU y-A¶!K A we:̀ y!Z  Q` K!i|  
13.  iLvwU x-A!¶i abvÍK w`!Ki mv!_ KZ  KvY DrcbS K!i? 
 E 30ð F 45ð G 90ð H 135ð   
14. A we:`yi ¯9vbv¼ KZ? 
 E (0, 3) F (0, – 3) G (– 3, 0) H (3, 0)   
15. 4x4 + 3x6 – x3 – 6x – 3 ivwkwUi gyL¨mnM I aª:ec!`i  mgwó KZ? 
 E 0 F 1 G 3 H 7   
16. GKwU wÎfz!Ri bewe:`y e>!Ëi cwiwa 2ð  m. wg. n!j H wÎfz!Ri 

cwie>!Ëi  ¶Îdj KZ? 
 E 2ð eM©  m.wg. F 4ð eM©  m.wg. 
 G 8ð eM©  m.wg. H 16ð eM©  m.wg.   

17. 3.27n = 9n + 3 n!j, n Gi gvb KZ? 

 E 3
2
 F 9

3
 G 5 H 7   

18. x-A!¶i mgva@ivj Ges FYvÍK w`!K 9 GKK ` =i!Z¡ Aew¯9Z 
mij!iLvwUi mgxKiY wb!Pi  KvbwU? 

 E x + 9 = 0 F x – 9 = 0 G y – 9 = 0 H y + 9 = 0   

19. 1 – x
(x + 3) (x + 5)

 ú 
2

x + 3
 + 

B
x + 5

 n!j, B Gi gvb KZ n!e? 
 E – 3 F – 2 G 2 H 4   

20. cotñ = – 
12
5

 Ges cotñ I cosecñ wecixZ wPýwewkó n!j, sinñ Gi 

gvb KZ? 

 E – 
5
12

 F – 
5

13
 G 

5
13

 H 
12
5

   

21.  Kv!bv wÎfz!Ri j¤^we:`y  _!K  Kv!bv kx!l©i `=iZ¡ 6  m.wg. n!j 
cwi!K:`ª  _!K H kx!l©i wecixZ evûi ga¨we:`yi `=iZ¡ KZ? 

 E 12  m. wg. F 9  m. wg. G 6  m. wg. H 3  m. wg.   
22. f(x) = ln (x – 2) dvskbwUÑ 
 i. GKwU jMvwi`wgK dvskb   
 ii. x > 2 Gi Rb¨ msÁvwqZ  
 iii.  iÄ Rf = (0, õ)  
 wb!Pi  KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii   
23. f(x) = 1 – 4–x Gi wecixZ dvskb wb!Pi  KvbwU? 
 E log4 (x – 1) F log4 (1 – x) 

 G log4 ( )1
1 – x

 H log4 ( )1
x – 1

   

24. ( )x + 
1
x

n

 Gi we¯@&wZ!Z wØZxq c!`i mnM Z&Zxq c!`i mn!Mi 

mgvb n!j, n Gi gvb KZ? 
 E 2 F 3 G 4 H 5   
25. GKwU mgevû wÎfz!Ri evûi "`N©¨ 9  m.wg. n!j H wÎfz!Ri 

cwie>!Ëi e¨vm KZ? 
 E 3  m.wg. F 3 3  m.wg. G 6 3  m.wg. H 9 3  m.wg.   

 Lvwj NiMy!jv!Z  cbwmj w`!q DËiMy!jv  j!Lv| Gici cÖ`Ë DËigvjvi mv!_ wgwj!q  `!Lv  Zvgvi DËiMy!jv mwVK wK bv| 

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    
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gqgbwmsn  evW©-2023 
03  mU 

 D;PZi MwYZ (m>Rbkxj) 
 

welq  KvW : 1 2 6 
 

[2023 mv!ji wm!jevm Abyhvqx] 
mgq : 2 NÈv 35 wgwbU c =Y©gvb : 50 

[`ªóe¨ : Wvb cv!ki msL¨v cÖ!kSi c=Y©gvb ÁvcK| cÖ!Z¨K wefvM  _!K b=̈ bZg GKwU K!i  gvU cuvPwU cÖ!kSi DËi `vI|] 

K wefvMÑexRMwYZ 

1| A(p, q, r) = (p + q + r) (pq + qr + rq) Ges Q(x) = x3 – 49x. 
 K. g(x) = 2x + 1 Gi  Wv!gb wbY©q Ki|  2   

 L. A(p, q, r) = pqr n!j  `LvI  h, 1
(p + q + r)5 = 

1
p5 + 

1
q5 + 

1
r5. 4    

 M. x3

Q(x)
 Gi AvswkK fMSvs!k cÖKvk Ki|  4 

2| (6y – 5)–1 + (6y – 5)–2 + (6y – 5)–3 + ....... GKwU Amxg aviv Ges  

 B = ( )2x2 + 
a
x3

8 GKwU wØc`x ivwk|   

 K. (1 + 2x)4 Gi we¯@&wZ!Z x3 Gi mnM wbY©q Ki|  2   
 L. y Gi Dci Kx kZ© Av!ivc Ki!j avivi AmxgZK mgwó 

_vK!e Ges  mB mgwó wbY©q Ki|  4    
 M. B Gi we¯@&wZ!Z x6 Ges x11 Gi mnMØq ci¯<i mgvb 

n!j a Gi gvb wbY©q Ki|  4 

3| p2 + 2 = 
3

49 + 
1

3
49

; p ó 0 Ges Q(x) = 21 – x  hLv!b – 4 ó x ó 4.  

 K. F(x) = 
x – 3
|x – 3|

 Gi  iÄ wbY©q Ki|  2   

 L. cÖgvY Ki  h, 7p3 + 21p = 48 4    
 M. Q(x) dvskbwUi  jLwPÎ n!Z  iÄ wbY©q Ki|  4 

L wefvMÑR¨vwgwZ I  f±i 

4|  
 B 

C 

O 

A P 
E 

D  
 K. mg!KvYx wÎfz!Ri ga¨gvÎ!qi e!M©i mgwó 54 eM© GKK 

n!j, AwZfz!Ri "`N©¨ wbY©q Ki|  2   
 L. wP!Î AC = AP = PE n!j, cÖgvY Ki  h,   
  BC2 + BE2 = AB2 + BP2 + 4AP2. 4    
 M. ĀCBD = ĀPBE n!j cÖgvY Ki  h, CD.BE + BC.DE  

  = CE.BD. 4 

5| A(x, y), B(1, 2), C(2, 1) Ges D(– x, – y) Kv!Z©mxq Z!j Aew¯9Z 
PviwU we:`y|   

 K. 5x + 4y = 20  iLvwU x A¶!K  h we:`y!Z  Q` K!i Zvi 
¯9vbv¼ wbY©q Ki|  2   

 L. AB | | CD n!j cÖgvY Ki  h, x – y + 1 = 0. 4    
 M. ôABC Gi  ¶Îdj 6 eM© GKK n!j,  `LvI  h, x + y = 

15 Ges x + y + 9 = 0. 4 
6| y = x + 6, y = – x + 6, y = – x – 6 Ges y = x – 6 GKwU PZzf©y!Ri 

PviwU evû wb!`©k K!i|   
 K. y = – x – 7  iLvwU x A!¶i mv!_ KZ wWwMÖ  KvY DrcbS 

K!i Zv wbY©q Ki|  2   
 L. 1g `ywU mij!iLv Ges x-A¶ Øviv MwVZ wÎfzRwUi 

 ¶Îdj wbY©q Ki|  4    
 M. PZzfz©RwUi KY©Ø!qi mgxKiY wbY©q Ki|  4 

M wefvMÑwÎ!KvYwgwZ I m¤¢vebv 

7| acos2x + bsin2x = c; a > c > b > 0 Ges sinñ = 
5

13
.  

 K. sinA + sin2A = 1 n!j  `LvI  h, cos2A + cos4A = 1. 2   

 L. cÖgvY Ki  h, tanx = ñ 
c – a
b – c

. 4    

 M. cosñ FYvÍK n!j,  `LvI  h, tanñ + sec (– ñ)

cotñ + cosec (– ñ)
 = 

3
10

 4 

8| NUbv-1 : GKwU Q°v Ges `ywU gỳ ªv wb!¶c Kiv n!jv|  
 NUbv-2 : GKRb wk¶v_©x 31, 32, 33, ........, 50 b¤̂iavix 20wU 

mgAvK&wZi KvW© wbj|   
 K. 32ò4ò  K  iwWqv!b cÖKvk Ki|  2   
 L. NUbv-1 Gi 'probability tree' A¼b Ki Ges bgybv!¶ÎwU 

 jL|  4    
 M. NUbv-2 Gi GKwU KvW© "`efv!e wbe©vPb Ki!j Kv!W©i 

msL¨vwU  gawjK A_ev 3 Gi MywYZK nIqvi m¤¢vebv 
wbY©q Ki|  4 
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DËigvjv 
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 
 cÖkS  01  A(p, q, r) = (p + q + r) (pq + qr + rq) Ges Q(x) = x3 – 49x. 
 K. g(x) = 2x + 1 Gi  Wv!gb wbY©q Ki|  2   

 L. A(p, q, r) = pqr n!j  `LvI  h, 1
(p + q + r)5 = 

1
p5 + 

1
q5 + 

1
r5. 4    

 M. x3

Q(x)
 Gi AvswkK fMSvs!k cÖKvk Ki|  4 

1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, g(x) = 2x + 1 

 GLv!b,  2x + 1 þR n!e hw` I  Kej hw` 
    2x + 1 ó 0 nq 

  ev, 2x ó – 1 ü x ó – 
1
2

 

 ü  Wv!gb = {x þ R : x ó – 
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 

 ü p = – q A_ev, q = – r A_ev, r = – p  

 p = – q n!j, 

evgc¶ = 
1

(p + q + r)5 = 
1

(ý q + q + r)5 = 
1
r5 

Wvbc¶ = 
1
p5 + 

1
q5 + 

1
r5 = 

1

(ý q)5 + 
1
q5 + 

1
r5 = 

1
r5 

ü 
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) 

 ü 
x3

Q(x)
 = 

x3

x(x + 7) (x – 7)
 = 

x2

(x + 7) (x – 7)
 

 awi, x2

(x + 7) (x – 7)
 ú 1 + 

A
x + 7

 + 
B

x – 7
 ............. (i) 

 GLb, (i) bs Gi Dfqc¶!K (x + 7) (x – 7) Øviv MyY K!i cvB, 
 x2 ú (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)  ü B = 
49
14

 = 
7
2
 

 Ges (– 7)2= A(– 7 – 7) ü A = 
49
– 14

 = 
– 7
2

 

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

 x2

(x + 7) (x + 7)
 ú 1 + 

– 
7
2

x + 7
 + 

7
2

x – 7
 ü 

x3

Q(x)
 = 1 – 

7
2(x + 7)

 + 
7

2(x – 7)
 

 BnvB wb!Y©q AvswkK fMSvsk| 

 cÖkS  02  (6y – 5)–1 + (6y – 5)–2 + (6y – 5)–3 + ....... GKwU Amxg 

aviv Ges B = ( )2x2 + 
a
x3

8 GKwU wØc`x ivwk|   

 K. (1 + 2x)4 Gi we¯@&wZ!Z x3 Gi mnM wbY©q Ki|  2   
 L. y Gi Dci Kx kZ© Av!ivc Ki!j avivi AmxgZK mgwó 

_vK!e Ges  mB mgwó wbY©q Ki|  4    
 M. B Gi we¯@&wZ!Z x6 Ges x11 Gi mnMØq ci¯<i mgvb 

n!j a Gi gvb wbY©q Ki|  4 

2bs cÖ!kSi mgvavb 

h wØc`x we¯@&wZi mvnv!h¨ cvB, 

 (1 + 2x)4 = ( )4
0  (2x)0 + ( )4

1  (2x)1 + ( )4
2  (2x)2 + ( )4

3  (2x)3 

 + ( )4
4  (2x)4 

  = 1+ 
4
1
 2x + 

4.3
1.2

 ô 4x2 + 
4.3.2
1.2.3

 ô 8x3 + 
4.3.2.1
1.2.3.4

 ô 16x4 

  = 1 + 8x + 24x2 + 32x3 + 16x4 

 ü x3 Gi mnM 32.   (Ans.) 

i cÖ`Ë avivwU : (6y – 5)–1 + (6y – 5)–2 + (6y – 5)–3 + ......... 

  = 
1

6y – 5
  + 

1
(6y – 5)2 + 

1
(6y – 5)3 + ........... 

 avivwUi 1g c`, a = 
1

6y – 5
 

 Ges mvaviY AbycvZ, r = 
1

(6y – 5)2 ô 
(6y – 5)

1
 = 

1
6y – 5

 

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

 A_©vr, 1
6y – 5

 < 1  ev, – 1 < 
1

6y – 5
 < 1 

 GLb, – 1 < 
1

6y – 5
 A_ev, 1

6y – 5
 < 1 

 ev, 6y – 5 < – 1 ev, 6y – 5 > 1 

 ev, 6y < – 1 + 5 ev, 6y > 1 + 5 

 ev, 6y < 4 ev, 6y > 6 

 ev, y < 
4
6
 ev, y > 

6
6
 

 ü y < 
2
3

 ü y > 1 

 ü wb!Y©q kZ© : y < 
2
3

 A_ev y > 1 

 Ges AmxgZK mgwó, Sõ = 
a

1 – r
 = 

1
6y – 5

1 ý 
1

6y – 5

 

  = 

1
6y – 5

6y – 6
6y – 5

 = 
1

6y – 5
 ô 

6y – 5
6y – 6

 

  = 
1

6y – 6
 .    (Ans.) 
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j  `Iqv Av!Q, B = ( )2x2 + 
a
x3

8

 

  = 8C0 (2x2)8 . ( )a
x3

0

 + 8C1 (2x2)8 – 1 . ( )a
x3

1

  

+ 8C2 (2x2)8 – 2 . ( )a
x3

2

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

  = 28 . x16 + 8.27 . x14. 
a
x3 + 28.26 . x12 . 

a2

x6 + .......... 

  = 28
 . x

16 + 8a.27 . x11 + 28a2 . 26 . x6 + ......  

 GLv!b, x11 Gi mnM = 8a ô 27 

 x6 Gi mnM = 28a2 ô 26 

 cÖkSg!Z, 28a2 ô 26 = 8a ô 27 

 ev, a = 
8 ô 27

28 ô 26 

 ev, a = 
16
28

 

 ü a = 
4
7
 

 ü wb!Y©q gvb : 4
7

  (Ans.) 

 cÖkS  03  p2 + 2 = 
3

49 + 
1

3
49

; p ó 0 Ges Q(x) = 21 – x  hLv!b – 4 ó x ó 4.  

 K. F(x) = 
x – 3
|x – 3|

 Gi  iÄ wbY©q Ki|  2   

 L. cÖgvY Ki  h, 7p3 + 21p = 48 4    
 M. Q(x) dvskbwUi  jLwPÎ n!Z  iÄ wbY©q Ki|  4 

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  

  F(x) = 
x – 3

| x – 3 |
 

  
x – 3

| x – 3 |
 = 

þÿ
ý
ÿü

x – 3
x – 3

 = 1 hLb x > 3

x – 3
– (x – 3)

 = ý1 hLb x < 3
 

 ü  iÄ Rö = {– 1, 1} (Ans.) 

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

ý 
2
3 

 ev, p2 = ( )7
1
3

2

 ý 2.7
1
3.7

ý
1
3 + ( )7

ý
1
3

2

 

 ev, p2 = ( )7
1
3 ý 7

ý
1
3

2

 

 ev, p = 7
1
3 ý 7

ý
1
3 [eM©g=j K!i] 

 ev, p3 = ( )7
1
3 ý 7

ý
1
3

3

 [Nb K!i] 

 ev, p3 = ( )7
1
3

3

 ý ( )7
ý

1
3

3

 ý 3.7
1
3.7

ý
1
3( )7

1
3 ý 7

ý
1
3  

 ev, p3 = 7 ý 7ý1 ý 3.p 

 ev, p3 = 7 ý 
1
7
 ý 3p 

 ev, p3 = 
49 ý 1 ý 21p

7
 

 ev, 7p3 = 48 ý 21p 

 ü 7p3 + 21p = 48 (cÖgvwYZ) 

j awi, Q(x) = y = 21 – x; – 4 ó x ó 4 

 cÖ`Ë dvsk!bi  jLwPÎ A¼!bi Rb¨ x Ges y Gi gvbMy!jvi ZvwjKv 
cÖ¯8Z Kwi| 

x – 4 – 3 – 2 – 1 0 1 2 3 4 

y = 21–x 32 16 8 4 2 1 
1
2
 

1
4
 

1
8
 

 QK KvM!R gvbMy!jv ¯9vcb Ki!j wbæi�c  jLwPÎ cvIqv hvq| 
 

X 

Yò 

Y 

O Xò 

(–4, 32) 

(–3, 16) 

(–2, 8) 

(–1
, 4

) 

(0
, 2

) 

(2
, 1 / 2

) 

(3
, 1 / 4

) 

(4
, 1 / 8

) 

(1
, 1

) 

5 

10 

15 

20 

25 

30 

35 

X-A¶ : cÖwZ 3 eM©Ni = 1 GKK a!i 
Y-A¶ : cÖwZ 1 eM©Ni = 1 GKK a!i 

 
 wPÎ  _!K j¶ Ki!j  `Lv hvq, 

 ý 4 ó x ó 4 mxgvi g!a¨ y Gi cÖvwa@K gvbØq 32 I 1
8
| 

 y(ý 4) = 21 ý (ý 4) = 25 = 32 Ges y(4) = 21 ý 4 = 2ý 3 = 
1
8
 

 ü cÖ`Ë mxgvi g!a¨  iÄ R = [ ]1
8
ü 32  

 GKBfv!e, x Gi  h!Kv!bv abvÍK gv!bi Rb¨ y Gi gvb µgva^!q 
n«vm  c!Z _vK!e Ges k=!b¨i Lye KvQvKvwQ  cuaQvq wKa8 k=b¨ (0) nq bv| 

 A_©vr, x  õ, y  0 

 ü  iÄ R = (0, õ).    (Ans.) 

 cÖkS  04   
 B 

C 

O 

A P 
E 

D  
 K. mg!KvYx wÎfz!Ri ga¨gvÎ!qi e!M©i mgwó 54 eM© GKK 

n!j, AwZfz!Ri "`N©¨ wbY©q Ki|  2   
 L. wP!Î AC = AP = PE n!j, cÖgvY Ki  h,   
  BC2 + BE2 = AB2 + BP2 + 4AP2. 4    
 M. ĀCBD = ĀPBE n!j cÖgvY Ki  h, CD.BE + BC.DE  

  = CE.BD. 4 
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4bs cÖ!kSi mgvavb 

h Avgiv Rvwb, mg!KvYx wÎfz!Ri ga¨gvÎ!qi e!M©i mgwói wØMyY, 
AwZfz!Ri e!M©i wZbMy!Yi mgvb| 

 A_©vr, 2 ô 54 = 3 ô (AwZfzR)2 

  ev, (AwZfzR)2 = 
2 ô 54

3
 

  ev, AwZfzR = 36 

  ü AwZfzR = 6 

 ü wb!Y©q AwZfz!Ri "`N©¨ = 6 GKK|    (Ans.) 

i  
 

A 

B 

C E P  
 we!kl wbe©Pb :  `Iqv Av!Q, BCE wÎfz!Ri CE evû A I P we:`y!Z 

wZbwU mgvb As!k wef³ n!q!Q A_©vr, AC = AP = PE. cÖgvY Ki!Z n!e 
 h, BC2 + BE2 = AB2 + BP2 + 4AP2. 

 cÖgvY : ôBCP-G, AC = AP   [ `Iqv Av!Q] 
 Zvn!j, AB, ôBCP Gi ga¨gv hv CP  K A we:`y!Z mgwØLwÊZ K!i|  
 ü BC2 + BP2 = 2AB2 + 2AP2 ...................... (i) 

 Avevi, BP, ôABE Gi ga¨gv hv AE  K P we:`y!Z mgwØLwÊZ K!i| 
 ü BE2 + AB2 = 2BP2 + 2AP2 .................... (ii) 

 (i)bs I (ii) bs mgxKiY  hvM K!i cvB, 
     BC2+ BP2 + BE2 + AB2 = 2AB2 + 2AP2 + 2BP2 + 2AP2 

 ev, BC2 + BE2 = 2AB2 + 2AP2 + 2BP2 + 2AP2 – BP2 – AB2 

 ü BC2 + BE2 = AB2 + BP2 + 4AP2.   (cÖgvwYZ) 

j g!b Kwi, e>!Ë BCDE GKwU Aa@wj©wLZ 
PZzfy©R| BD Ges  CE `yBwU KY© Ges 
ĀCBD = ĀEBP  hLv!b BP  iLvsk CE- K 

P we:`y!Z  Q` K!i|  
 cÖgvY Ki!Z n!e  h, BD.CE = BC.DE + 

CD.BE  
 cÖgvY : wPÎ n!Z cvB, ĀCBD = ĀEBP 
 cÖ!Z¨!Ki mv!_ ĀPBD  hvM K!i cvB,  
 ĀCBD + ĀPBD = ĀEBP + ĀPBD 

 ev, ĀCBP = ĀDBE 

 GLb, ôBCP Ges  ôBDE G ĀCBP = ĀDBE 
 ev, ĀBCP = ĀBDE    [GKB e>Ëvskw¯9Z  KvY] 
 ü ôBCP Ges ôBDE m >̀k!KvYx| 

 ü CP
DE

  = 
BC
BD

  

 A_©vr, BD.CP = BC.DE ...................................(i) 

 Avevi, ôBCD Ges ôBPE G ĀCBD = ĀEBP  [A¼bvbymv!i] 
 ĀBEP = ĀBDC    [GKB e>Ëvskw¯9Z  KvY] 
 ü ôBCD Ges ôBPE m`>k!KvYx 

 ü BE
BD

 = 
EP
CD

  

 ev, BE.CD = BD.EP .......................................(ii) 

 mgxKiY (i)  _!K (ii) we!qvM K!i cvB,  
 BD.CP – BE.CD = BC.DE – BD.EP 

 ev,  BD.CP + BD .EP – BE.CD = BC.DE 

 ev, BD(CP + EP) – BE.CD = BC.DE 

 ev, BD.CE – CD.BE = BC.DE      [ CP + EP = CE] 

 myZivs CD.BE + BC.DE = CE.BD (cÖgvwYZ) 

 cÖkS  05  A(x, y), B(1, 2), C(2, 1) Ges D(– x, – y) Kv!Z©mxq Z!j 
Aew¯9Z PviwU we:`y|   
 K. 5x + 4y = 20  iLvwU x A¶!K  h we:`y!Z  Q` K!i Zvi 

¯9vbv¼ wbY©q Ki|  2   
 L. AB | | CD n!j cÖgvY Ki  h, x – y + 1 = 0. 4    
 M. ôABC Gi  ¶Îdj 6 eM© GKK n!j,  `LvI  h, x + y = 

15 Ges x + y + 9 = 0. 4 

5bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 5x + 4y = 20 

  iLvwU x A¶!K  Q` Ki!j Gi  KvwU, y = 0 

  ü 5x + 4 ô 0 = 20 

  ev, 5x = 20 

  ü x = 4 

 ü wb!Y©q ¯9vbv¼ (x, y) = (4, 0).    (Ans.) 

i  `Iqv Av!Q, A(x, y), B(1, 2), C(2, 1) I D(– x, – y) PviwU we:`y| 

 ü AB  iLvi Xvj = 
2 – y
1 – x

 

 Ges CD  iLvi Xvj = 
– y – 1
– x – 2

 = 
y + 1
x + 2

 

  h!nZz AB || CD. AZGe G!`i XvjØq mgvb, 

 ü 
2 – y
1 – x

 = 
y + 1
x + 2

 

 ev, 2x – xy + 4 – 2y = y + 1 – xy – x 

 ev, 2x – xy + 4 – 2y – y – 1 + xy + x = 0 

 ev, 3x – 3y + 3 = 0 

 ev, 3(x – y + 1) = 0 

 ü x – y + 1 = 0. (cÖgvwYZ) 

j  `Iqv Av!Q, A(x, y), B(1, 2) I C(2, 1). 

 cÖkSg!Z, 
     ôABC Gi  ¶Îdj = 6 

 ev, 1
2
 

x
y   

1
2   

2
1   

x
y  = 6 

 ev, 1
2
 |2x + 1 + 2y – y – 4 – x| = 6 

 ev, 1
2
 |x + y – 3| = 6 

 ev, |x + y – 3| = 12 

 ev, x + y – 3 = ñ 12 

 A_©vr, x + y – 3 = 12 Ges x + y – 3 = – 12 

 ü x + y = 15  ev, x + y – 3 + 12 = 0 

   ü x + y + 9 = 0  ( `Lv!bv n!jv) 

 cÖkS  06  y = x + 6, y = – x + 6, y = – x – 6 Ges y = x – 6 GKwU 
PZzf©y!Ri PviwU evû wb!`©k K!i|   
 K. y = – x – 7  iLvwU x A!¶i mv!_ KZ wWwMÖ  KvY DrcbS 

K!i Zv wbY©q Ki|  2   
 L. 1g `ywU mij!iLv Ges x-A¶ Øviv MwVZ wÎfzRwUi 

 ¶Îdj wbY©q Ki|  4    
 M. PZzfz©RwUi KY©Ø!qi mgxKiY wbY©q Ki|  4 

6bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, y = – x – 7 

  iLvwUi Xvj, m = – 1 

  iLvwU x A!¶i abvÍK w`!Ki mv!_ ñ  KvY DrcbS Ki!j Xvj, 
     m = tanñ 
 ev, –1  = tanñ 

 ev, tanñ = tan 135ð 
 ü ñ = 135ð. (Ans.) 

 

C 

B 

D 

E 
P 
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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 
 ü (i) bs  iLvwU x-A¶!K (ý 6, 0) Ges y-A¶!K (0, 6) we: ỳ!Z  Q` K!i| 
 (ii) bs G y = 0 Ges x = 0 ewm!q cvB, 
 x = 6 Ges y = 6 

 ü (ii) bs  iLvwU x-A¶!K (6, 0) Ges y-A¶!K (0, 6) we: ỳ!Z  Q` K!i| 
 

Xò 

Y 

X 

Yò 

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: ỳi ¯9vbv¼ h_vµ!g (0, 6), (– 6, 0), (6, 0) 

 ü ôABC Gi  ¶Îdj = 
1
2
 

0
6   
– 6
   0   

6
0   

0
6  eM© GKK 

  = 
1
2
 |36 + 36| eM© GKK 

  = 
1
2
 ô 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: ỳ!Z Ges Y-A¶!K (0, 6) we: ỳ!Z 
 Q` K!i| 

 (ii) bs  iLv X-A¶!K (6, 0) we: ỳ!Z Ges Y-A¶!K (0, 6) we: ỳ!Z 
 Q` K!i| 

 (iii) bs  iLv X-A¶!K (– 6, 0) we:`y!Z Ges Y-A¶!K (0, – 6) 

we: ỳ!Z  Q` K!i| 
 (iv) bs  iLv X-A¶!K (6, 0) we: ỳ!Z Ges Y-A¶!K (0, – 6) we: ỳ!Z 

 Q` K!i| 
 GLb, cÖvß Z_¨vbyhvqx (i), (ii), (iii) I (iv) bs  iLv!K MÖvd KvM!R 

A¼b Kwi| 
 

Xò 

Y 

X 

Yò 

O 

D
(6

, 
0

) 

C(0, –6) 

A(0, 6) 

(ii) (i) 

(iii) (iv) 

B
(–

6,
 0

) 

 

 wPÎ n!Z cvB, DrcbS PZzfz©RwUi kxl©we:`yMy!jv n!jv A(0, 6), B(ý 6, 0), 

C(0, ý 6) Ges D(6, 0). 

 GLv!b, PZzfz©RwUi KY©Øq AC I BD. 

 AC I BD mij!iLv `yBwU h_vµ!g Y-A¶ I X-A¶| 
 ü Y-A!¶i A_©vr, AC  iLvi mgxKiY : x = 0 

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

 cÖkS  07  acos2x + bsin2x = c; a > c > b > 0 Ges sinñ = 
5

13
.  

 K. sinA + sin2A = 1 n!j  `LvI  h, cos2A + cos4A = 1. 2   

 L. cÖgvY Ki  h, tanx = ñ 
c – a
b – c

. 4    

 M. cosñ FYvÍK n!j,  `LvI  h, tanñ + sec (– ñ)

cotñ + cosec (– ñ)
 = 

3
10

 4 

7bs cÖ!kSi 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 

 ü cos2A + cos4A = 1    ( `Lv!bv n!jv) 

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) ø (ii) K!i cvB, 

     sin2x
cos2x

 = 
c – a
b – a

 ô 
b – a
b – c

 

 ev, tan2x = 
c – a
b – a

 

 ü tanx = ñ 
c – a
b – c

 .    (cÖgvwYZ) 

j  `Iqv Av!Q, sinñ = 
5

13
 

  ev, sin2ñ = ( )5
13

2

 

  ev, 1 – cos2ñ = 
25
169

 

  ev, cos2ñ = 1 – 
25
169

 

  ev, cos2ñ = 
144
169

 

  ev, cosñ = ñ 
144
169

 

  ev, cosñ = ñ 
12
13

 

  ü cosñ = – 
12
13

   [ cosñ FYvÍK] 
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 evgc¶ = tanñ + sec (– ñ)

cotñ + cosec (– ñ)
 

  = 
tanñ + secñ

cotñ – cosecñ 

  = 

sinñ
cosñ + 

1

cosñ
cosñ
sinñ – 

1

sinñ

 

  = 

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

 ô 
5
– 25

 

  = 
3
10

 = Wvbc¶ 

 ü evgc¶ = Wvbc¶ ( `Lv!bv n!jv) 

 cÖkS  08  NUbv-1 : GKwU Q°v Ges `ywU gỳ ªv wb!¶c Kiv n!jv|  
NUbv-2 : GKRb wk¶v_©x 31, 32, 33, ........, 50 b¤̂iavix 20wU 
mgAvK&wZi KvW© wbj|   
 K. 32ò4ò  K  iwWqv!b cÖKvk Ki|  2   
 L. NUbv-1 Gi 'probability tree' A¼b Ki Ges bgybv!¶ÎwU 

 jL|  4    
 M. NUbv-2 Gi GKwU KvW© "`efv!e wbe©vPb Ki!j Kv!W©i 

msL¨vwU  gawjK A_ev 3 Gi MywYZK nIqvi m¤¢vebv 
wbY©q Ki|  4 

8bs cÖ!kSi mgvavb 

h 32ò4ò = 32ò + ( )4
60

ò
  

  = 32ò + ( )1
15

ò
= ( )32 

1
15

ò
  

  = ( )481
15

ò
  

  = ( )481

15 ô 60

0

  

  = 
481
900

 ô 
ð

180
 

  = 0.00932  iwWqvb| (Ans.) 

i GKwU Q°v I `yBwU gỳ 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 `yBwU 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!gSv³fv!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  gawjK A_ev 3 Gi MywYZK Ggb msL¨v = 11wU 
 h_v : 31, 33, 36, 37, 39, 41, 42, 43, 45, 47, 48. 

 ü Kv!W©i msL¨vwU  gawjK A_ev 3 Gi MywYZK nIqvi m¤¢vebv = 
11
20

 . 

 (Ans.) 

 

 

 
 


