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1.  / /
601 5 1 107 3  ds f} i n i zl kj  esa vi fj es;  i nksa dh dqy l a[ ; k gS :

(A) 49  (B) 55 (C) 54 (D) 48
Sol. C

r10/1r605/1
r

60 )3(–)7(C 

 )3)(–7(C 10/1s/r12
r

60 
In r/s, r = 0, 5, 10 .... 60
r = 0, 10, 20, 30, 40, 50, 60
no fo rational term = 7
Irrational term's = 61 – 7 = 54

2. l ekdy 
x xe

e
x e log xdx
e x

         
     


2

1

 cj kcj  gS :

(A) e
e

  2
1 1
2

(B) 
e e

  2
3 1 1
2 2

(C) e
e

  2
3 1
2 2

(D) 
e e

   2
1 1 1
2 2

Sol. C
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3.
x

sin xlim
x



 

 


1

1

2
1

 cj kcj  gS :

(A) 

2

(B) 


1
2

(C) 

2

(D) 

x1
xsin2–lim

1

5x 

 



Apply L – H theorem

1 2

x 5

1 2–
2 2sin x 1 xlim

1 1 x(–1)
2








    

x1xsin2

2
lim

15x    /2
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4. ; fn fcUnq P(–3, 4) l s gksdj  t kus okyh , d l j y  j s[ kk bl  i zdkj  gS fd bl dk funsZ' kkad v{kks ds chp vUr %[ kf.Mr  Hkkx dk
e/;  fcUnq P gS] r ks bl dk l ehdj .k gS :
(A) 4x + 3y = 0 (B) 3x – 4y + 25 = 0
(C) 4x – 3y + 24 = 0 (D) x – y + 7 = 0

Sol. C

(0, )

(–3, 4)

( , 0)

1
13
y

a
x

 Now 3–
2




    = – 6

Equation 1
8
y

6–
x

 /2 = 4     = 8

 – 4x + 3y = 24  or 4x – 3y + 24 = 0

5. , d ' kr j at  i zfr ; ksfxr k esa m i q: "k r Fkk nks efgyk, a Hkkx ys j gh gSA i zR; sd Hkkxh (participant) nwl j s i zR; sd Hkkxh ds l kFk
nks xse (games) [ ksyr k gSA ; fn i q: "kksa ds chp vki l  esaa [ ksys x; s xseksa dh l a[ ; k] i q: "kksa r Fkk efgykvksa ds chp [ ksys x; s xseksa
dh l a[ ; k l s 84 vf/kd gS, r ks m dk eku gS :
(A) 12 (B) 9 (C) 7 (D) 11

Sol. A
M Men, 2 W

Total games =  m 2
2C (2)

given between mens is =  m
2C (2)

games between men and women is =  m 2
1 1C ( C )(2)

m m
2 12.( c )– 4.( c ) 84

  m (m – 1) – 4m = 84
 m2 – 5m – 84 0    (m –12) (m + 7) = 0

m = 12

6. ekuk f , d vodyuh;  Qyu bl  i zdkj  gS fd f(1) = 2 r Fkk l Hkh x  R  ds fy ,  f'(x) = f(x). ; fn h(x) = f(f(x)),
r ks h'(1) cj kcj  gS :
(A) 4e (B) 2e
(C) 2e2 (D) 4e2

Sol. A
f'(x) = f(x)   f(x) = kex

x = 1
  2 = ke  k = 2/e
f(x) = 2ex–1

n(x) = f1f(x) = 1–e.2 )e2( 1x

x–1(2e )–1 x 1n'(x) 2e : (2e )
(1) 0n'(1) 2e . 2e  = 4e

7. , d >hy l s 25m aÅi j  , d fcUnq P l s , d ckny dk mUu; u dks.k 30º gS r Fkk P l s >hy esa ckny ds i zfr fcEc dk voueu
dks.k 60º gS] r ks >hy dh l r g l s ckny dh Å¡pkbZ (ehVj  esa ) gS :
(A) 60 (B) 45 (C) 42 (D) 50

Sol. D
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30°

60° y

x

x + 25
25 m 

P

tan 30° = y
x

   y = x3

tan 60° = y
25x25 

 50xy3 
  x = 25
Height of cloud from surface = 50 m

8. ; fn Js.kh .....                  
       

3 3 3 3
33 1 1 31 2 3 3

4 2 4 4  ds i zFke 15 i nksa dk ; ksx 225k ds cj kcj  gS] r ks k cj kcj

gS &
(A) 9 (B) 27
(C) 108 (D) 54

Sol. ......)3()4/9()2/3()4/3( 3333 

  ......)4/12()4/9()2/6()4/3( 3333 

  3

3333

4
15..........12963 

  3

3333

4
]k15..........321[3 

  k225
2

)16)(15(.
4
3 2

3

3










  K225)64()25.(
64
27



K = 27

9. i j oy;  x2 = 8y i j  , d Li ' kZ j s[ kk] t ks x-v{k dh /kukRed fn' kk ds l kFk dks.k  cukr h gS] dk l ehdj .k gS :
(A) x = y cot + 2 tan (B) x = y cot – 2 tan
(C) y = x tan + 2 cot (D) y = x tan – 2 cot

Sol. A
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(4t, 2t )2

4
x

8
x2

dx
dy



t
dx
dy

)t2,t4( 2










tan  = t
eq. of tangent

)tan4–x(tantan2y 2 
y = x tan  – 2 tan2 
y cot  = x – 2 tan 
  x = y cot   + 2 tan 

10. , d [ ksy esa , d vufHkur  i kl k Qsadus i j  5 ; k 6 vkus i j  , d O; fDr  100 : - t hr r k gS r Fkk i kl s i j  dksbZ vU;  l a[ ; k vkus
i j  50 : - gkj r k gSA ; fn og ; g r ;  dj r k gS fd og ; k r c r d i kl k Qsadsxk t c r d 5 ; k 6 u vk t k,  vFkok vf/kd l s
vf/kd r hu ckj  i kl k Qsadsxk] r ks ml dh l aHkkfor  ykHk@gkfu ¼: i ; kas esa½ gS %

(A) 0 (B) gain400
3

(C) loss400
9

(D) loss400
3

Sol. A

P(w) = 3
1

6
2
 ,  P(L) = 2/3

Expected gain / loss = (w) (100) + (L)(w) (–50 +100) + (L2) w (–50 – 50 + 100) + L3 (–150)

= 
31 2 1 2100 (50) 0 (–150)

3 3 3 3
             
     

= 27
)8()150(–

9
100

3
100



= 
27

1200–300900 
 = 0

11. i k¡p i zs{k.kksa dk ek/;  r Fkk i zl j .k Øe' k% 4 r Fkk 5.20 gSA ; fn bu i zs{k.kksa esa l s r hu 3, 4 r Fkk 4 gS] r ks vU;  nks i zs{k.kksa ds vUr j
dk fuj i s{k(absolute) eku gS %
(A) 5 (B) 1 (C) 3 (D) 7

Sol. D

4
5

xxxxx 54321 


  x1 + x2 + x3 + x4 + x5 = 20
22x x

5.2
n n
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2
2
5

2
4

2
3

2
2

2
1 4–

5
xxxxx 

 = 5.2

2.21
5

xx16169 2
5

2
4 


  41–106xx 2
5

2
4 

  65xx 2
5

2
4 

  6542–)xx( 2
54 

8xx 54 

2
54

2
54 )xx(|x–x|   –4x4x5 = 81 – 4 × 8 = 49

7|x–x| 54 

12. O; at d ~(~ p  q) fuEu esa l s fdl ds r dZ l axr  r qY;  gS\
(A) p q (B) ~ p q (C) p ~ q (D) ~ p ~ q

Sol. D

p

T
T
F
F

q

T
F
T
F

~ p

F
F
T
T

~ p  q

T

F

T
T

~( )~p q

F

T

F

F

P ^ q

T
F
F
F

~ P ^ q

F
F
T
F

~  q

F
T
F
T

p ^~q

F
T
F
F

~ p ^ ~ q

F
F
F
T

~ (~ p  q) = (~ p, ^ (~ q))

13. ; fn j s[ kk 
x y z   


1 2 3

2 1 2
 r Fkk l er y x - 2y - kz = 3 ds chp dk dks.k cos–1

 
  
 

2 2
2  gS, r ks k dk , d eku gS%

(A) 
3
5

(B) 
3
5

(C) 
5
3

(D) 
5
3

Sol. C

For live )2,–1,2(b 

For reme )k–2–,1(n 

angle bet line and plane is 









 

3
22cos 1

   cos  = 
3
22

angle both normal and line is (90° – ) sin  = 3
1

)–90(cos   = 2

2 2 2k

(3) 5 k

 

    k2k5 2 
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5+k2 = 4k2  k = 
5
3

14. m ds mu i w.kkZad ekuksa] ft uds fy,  f} i n O; at d (1+2m)x2 – 2(1+3m)x + 4(1+m), xR, l nk /kukRed gS] dh l a[ ; k
gS %
(A) 8 (B) 7 (C) 6 (D) 3

Sol. 2(1 2m)x –2(1 3m)x 4(1 m) 0    
1 + 2m = 0 Now D < 0

at m = –1/2 a > 0               0)m1(4)m21(4–)m31(4 2 

0
2
14x

2
1–2 















1 + 2m > 0,     0)m2m31(4–)1m6m9( 22 

 m 3 2 3,3 2 3  

– x + 2 >0 m > – 
2
1

,  m2 – 6m – 3 < 0

x – 2 < 0                 Integral value is = {0, 1, 2, 3, 4 , 5 , 6}
x < 2
not possible

15. ; fn , d oØ fcUnq (1, –2) l s gksdj  t kr k gS r Fkk bl  i j  fdl h fcUnq (x, y) i j  LIk' kZ j s[ kk dk <ky (slope) 
x y

x
2 2

 gS]

r ks ; g oØ fuEu esa l s fdl  fcUnq l s gksdj  t kr k gSA

(A) (3, 0) (B) (–1, 2) (C)  ,3 0 (D)  , 2 1

Sol. C

x
y2x

dx
dy 2 



xy
x
2

dx
dy










I.F = 2dx
x
2

xe 

y (x2) =  dxx3

4
2 x

y(x ) C
4

 

Pass (1, – 2)

  – 2 = 
4
1

 + C   C = – 9/4

curve is 
4
9–

4
x)x(y

4
2      4 y x2 = x4 – 9
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passes through )0,3(

16. ; fn n n nC , C , C4 5 6r Fkk  l ekUr j  Js<+h esa gS] r ks n  gks l dr k gS %
(A) 12 (B) 11 (C) 14 (D) 9

Sol. 6
n

4
n

5
n CC)C(2 

  n = 14

17. ; fn 

sin
A sin sin

sin

 
     
    

1 1
1

1 1
] r ks l Hkh ,      4 4  ds fy,  det (A) fuEu esa l s fdl  var j ky esa fLFkr  gS\

(A) , 
 

5 4
2 (B) , 

  

3 3
2 (C) , 

  

51
2 (D) , 

  

30
2

Sol. B

|A| = 

sin
sin

sin




 

2 1
0 1
0 1

|A| = 2 (1 + sin2)

, sin ,             
23 5 10

4 4 2

det (A) Range is = 
32 1,
2

 
  

 = [2,3)

det (A) range is = 1 , 
  

3 3
2

18. ekuk a,b
 

 r Fkk c

 r hu , dd l fn' k gS] ft uesa l s l fn' k b


 r Fkkc


 vl ekUr j  gSA ; fn l fn' k a


 l fn' kksa b


 r Fkk c


l s Øe' k% dks.k

 r Fkk  cukr k gS vkSj   a b c b   1
2

   
, r ks |–| cj kcj  gS %

(A) 60º (B) 30º (C) 90º (D) 45º
Sol. B

 a b c b   1
2

   a.c b a.b c b  1
2

a.c  1
2 a.b  0

cos
1
2

º

 = 60º
|| = 30º
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19. l ekdyu  
x x dx

x x



 


13 11

44 2

3 2

2 3 1  cj kcj  gS% ¼t gk¡ C l ekdyu dk , d vpj  gS½

(A)  
x C

x x


 

4

34 22 3 1 (B)  
x C

x x


 

12

34 26 2 3 1

(C)  
x C

x x


 

12

34 22 3 1 (D)  
x C

x x


 

4

34 26 2 3 1

Sol. B

 
x x dx

/x /x x



 


13 11

42 4 16

3 2

2 3 1

 
/ x / x dx
/ x / x



 


3 5

42 4

3 2

2 3 1

Let / x / x t  2 42 3 1

  dt/ x / x dx       
3 53 2

2

 
dt
t

  4
1

2
  

c c
t / x / x

         3 2 4

1 1 1
2 3 6 2 3 1

x c
x x

 
   

12

34 26 2 3 1

20. 60 Nk=kksa dh , d d{kk esa] 40 us NCC yh] 30 us NSS yh r Fkk 20 us NCC vkSj  NSS nksuksa yhA ; fn buesa l s , d Nk=k
; knf̀PNd pquk x; k gS] r ks pqus gq,  Nk=k ds ud r ks NCC, u gh NSS ysus dh i zkf; dr k gS %

(A) 
5
6

(B) 
2
3

(C) 
1
6

(D) 
1
3

Sol. C

P(NCC) = 40 2
60 3

P(NSS) = 30 1
60 2

P(NCC NSS)  1
3

P(NCC NSS) P(NCC NSS  

= 1 – [P(NCC NSS)]

= 1 – [P(NCC) + P(NSS)] – P(NCC NSS) ]

= 1 – 
    

2 1 1
3 2 3

= 
  6 4 3 2

6
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= 
1
6

21. oØ y = x2 – 5x + 5 dh Li ' kZ j s[ kk, t ks j s[ kk 2y = 4x + 1 ds l ekUr j  gS, fuEu esa l s fdl  fcUnq l s gksdj  t kr h gS\

(A) ,   

1 7
8 (B) ,   

1 7
8 (C) , 

  

1 7
4 2 (D) , 

  

7 1
2 4

Sol.
dy x (given)
dx

  2 5 2

x = 
7
2

at x = 
7
2

 y = 
1
4

equation tanget

y + 
1
4

 = 2 x   

7
2

2x – y – 7 – 1/4 = 0

2x -y - 
29
4

= 0

passes true ,   

1 7
8

22. ; fn sin4 + 4 cos4 + 2 = 4 2  sin  cos ; [0, ], r ks cos– cos(–) cj kcj  gS %

(A) – 1 (B) 0 (C) 2 (D)  2
Sol. A.M  G.M

sin cos    4 44 1 1
4

     sin cos ( )( ) 4 44 4 1 1

sin4 + 4cos4  + 2  sin cos 4 2

given sin4 + 4cos4  + 2 = sin cos 4 2
 A.M = G.M  sin4 =1 = 4cos4 

sin  = 1, cos  = 
1
2

sin = 
1
2

cos() – cos()
= 2sin sin(–)

= – 2 (1) 
 
 
 

1
2  =  2

23. ekuk Z, i w.kkaZdksa dk l eqPp;  gSA ; fn A =   x x x
{x Z: }

  
 

22 5 62 1  r Fkk B={x Z: x }    3 2 1 9 , r ks A × B

ds mi l eqPp; ksa dh l a[ ; k gS %
(A) 210 (B) 212 (C) 218 (D) 215

Sol. D
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A = {xz, 2(x+2)(x2– 5x + 6) = 20

(x + 2) (x2– 5x + 6) =0
x = –2, 2, 3

B = {xz,      – 3 < 2x – 1 < 9
– 2 < 2x < 10
– 1 < x < 5

x = 0, 1, 2, 3, 4
A × B = {(–2, 0), (–2, 1) (–2, 2) (–2, 3) (–2, 4), (2, 0), (2, 1) (2, 2), (2, 3), (2, 4) (3, 0), (3, 1),
(3, 2) (3, 3), (3, 4)]
A × B elements = 15
total substent = 215

24. ; fn R f=kT; k dk , d òÙk ewy fcUnq O l s gksdj  t kr k gS r Fkk funsZ' kkad v{kksa dks A vkSj  B i j  dkVr k gS] r ks O l s j s[ kk AB
i j  Mkys x; s yEc ds i kn dk fcUnqi Fk gS %

(A)  x y R x y 
22 2 2 2 24 (B)  x y R x y 

32 2 2 2 24

(C)    x y x y R xy  2 2 2 (D)  x y Rx y 
22 2 2 24

Sol. B

y -k =  h x h
k
 

hx + ky = h2 + K2

AB = 2R

 
 

h

h k h k
k

 
2

22 2 2 2

2  = 4R2

   h k h k R 
32 2 2 2 24

(x2 + y2)3 = 4x2 y2 R2

25.  ds mu l Hkh ekuksa] ft uds fy,  j Sf[ kd l ehdj .k fudk;
x – 2y – 2z = x
x + 2y + z = y
–x –y = z dk , d vr qPN (non-trivial) gy gS %
(A) dk l eqPp;  , dy gSA (B) ds l eqPp;  esa ek=k nks vo; o gSA
(C) dk l eqPp;  fj Dr  gSA (D) ds l eqPp;  esa nks l s vf/kd vo; o gSA

Sol. A

   
  

  

1 2 2
1 2 1 0
1 1

(1-)[(2-)(-)+1] + 2 [– + 1] – 2 [–1 + (2 –)] =0
3 – 2 +– 1=0
(-1)3 = 0  = 1

26. ; fn Qyu f(x) = x3  – 3(a–2)x2 + 3ax + 7, fdl h a  R ds fy, ] (0, 1] esa o/kZeku gS r Fkk [1, 5) esa gkzl eku gS]

r ks l ehdj .k  
f(x)

x


 2
14

1  = 0 (x  1) dk , d gy gS %

(A) 7 (B) 5
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(C) –7 (D) 6
Sol. f(x) = 3x2 – 6|a–2|x + 3a

f(x)  x  (0, 1]
f(x)  0 x [1, 5]
f(x) = 0 at x = 1  3–6(a–2) + 3a = 0
 a = 5
f(x) = x3 – 9x2 + 15x + 7

f(x) x x x
(x ) (x )

    
 

3 2

2 2
14 9 15 7 0

1 1

 
(x )(x )

(x )
 




2

2

7 1 0
1

x – 7 = 0
x = 7

27. n

n n nlim .......
nn n n

        2 2 2 2 2 2

1
51 2 3  cj kcj  gS %

(A) 

4

(B) 

2

(C) tan–1(3) (D) tan–1(2)
Sol. D

 n

n n n nlim .......
n n n n n

 
    
     

2 2 2 2 2 2 221 2 3 2

n

n r

nlim
n r

 
2

2 2
1

n

n r
lim

n[ (r /n) ]
 

2

2
1

1
1


dx

x
2

20 1

 =  tan x 21

0

 = tan1 2

28. ekuk , d nh?kZòÙk dh ukfHk; k¡ S r Fkk S' gSa r Fkk bl ds y?kq v{k dk dksbZ , d ' kh"kZ B gSA ; fn S'BS , d l edks.k f=kHkqt  gS
ft l dk l edks.k B i j  gS r Fkk S'BS dk {ks=kQy 8 oxZ bdkbZ gS] r ks nh?kZòÙk dh , d ukfHkyEc t hok dh bdkbZ gS%

(A) 4 2 (B) 2 2
(C) 2 (D) 4

Sol. D
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area of   a e b a e b 2 2 2 2 2 21
2

  a e b 2 2 21 8
2

a2 e2 + a2 – a2 e2 = 16
 a2 = 16

mBs.mBs' = –1 
b b

ae ae
           

1

b2 = a2e2

a2 e2 = 8 e2 = 
1
2

b2 = a2 e2 = (16) 
 
  

1
2  = 8

Centre of L.L.R = 
b
a

22

= 
 2 8
4

= 4

29. ekuk z1 r Fk z2 nks l fEeJ l a[ ; k; sa gS] t ks |z1| = 9 r Fkk |z2–3–4i|=4 dks l Ur q"V dj r h gS] r ks |z1 – z2| dk U; wur e eku
gS %

(A) 2 (B) 2
(C) 1 (D) 0

Sol. D
|z1| =9 |z2 – 3 – 4i| = 4
Circle with centre = (0, 0), radius = 9 Circle with centre = (3, 4) radius = 4
c1c2 = 5
|r1 – r2| = 5

Circle touches Internally
minm value of |z1 – z2| is = 0

30. ; fn ds mu l Hkh okLr fod ekuksa] ft uds fy,  fcUnqvksa (–2, 1, 1), (1, –2, 1) r Fkk (1, 1, –2) l s gksdj  t kus okyk , d
l er y] fcUnq (–1 , –1, 1) l s Hkh gksdj  t kr k gS] dk l eqPp;  S gS] r ks S cj kcj  gS %

(A) { , }3 3 (B) { }3
(C) { , }3 3 (D) { , }1 1

Sol. A

n AB AC  AB ( , , )    2 21 1 0

AC ( , , )    2 21 0 1

ˆˆ ˆi j k
n     

   

2 2

2 2

1 1 0
1 0 1

    ˆˆ ˆi j k( )        
2 22 2 2 21 1 1

  ˆˆ ˆn [i j k]    
22 1



equation of plane
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r.n a.n
  (2 +1) (x + y + z) = – (2 + 1)2 [-2 +1 + 1]
  x + y + z = – 2 +2

pass through (–1, –1, 1)
 –1 = –2 + 2 l    3

M-II All 4 pts. are coplaner

AB AC AD 
 

 

 
  

 

2

2

2

1 2 0
2 1 0 0
2 2 1

   3
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