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Q.1 If x=1 is a critical point of the function f(x)=(3x2+ax–2–a)ex, then:

(1) x=1 is a local minima and 
2x
3

   is a local maxima of f..

(2) x=1 is a local maxima and 
2x
3

   is a local minima of f..

(3) x=1 and 
2x
3

   are local minima of f..

(4) x=1 and 
2x
3

   are local maxima of f..

; fn x=1 ] Qyu f(x)=(3x2+ax–2–a)ex dk , d dkafUr d fcUnq gS] r c

(1) x=1] f dk , d LFkkfu;  fufEu"V gS r Fkk 
2x
3

   f dk , d LFkkfu;  mfPp"V gSA

(2) x=1] f dk , d LFkkfu;  mfPp"V gS r Fkk 
2x
3

   f dk , d LFkkfu;  fufEu"V gSA

(3) x=1 r Fkk 
2x
3

  ] f dk LFkkfu;  fufEu"V gSA

(4) x=1 r Fkk 
2x
3

  ] f dk LFkkfu;  mfPp"V gSA

Sol. 1
f(x) = (3x2+ax–2–a)ex

f’(x) = (3x2+ax–2–a)ex + (6x+a)ex= 0

 x 2e 3x a 6 x 2    =0
at x = 1, 3 +a+6 - 2 = 0
a=–7
f(x) = (3x2 - 7x + 5 )ex

f’(x) = (6x—7)ex +(3x2-7x+5)ex

= ex(3x2-x-2) = 0
= 3x2 —3x + 2x - 2 = 0
= (3x+2) (x—1) = 0
x = 1, -2/3

+ – +

min
2/3

max

1



Q.2

 2 41 x x 1 x

1

x 0 2 4

x e

1 x x 1

/

lim

  





 
 
 
  

(1) is equal to e (2) is equal to 1 (3) is equal to 0 (4) does not exist

 2 41 x x 1 x

1

x 0 2 4

x e

1 x x 1

/

lim

  





 
 
 
  

(1) e  ds cj kcj  gS (2) 1 ds cj kcj  gS (3) 0 ds cj kcj  gS (4) fo| eku ugha gS
Sol. 2

 

 

2 41 x x 1 /x

x 0 2 4

x e 1
lim

1 x x 1

  



 
 

 

  

 

 

 

2
2 41 x x 1

x 2
2 4

2 4x 0

x e 1 1 x x 1

lim
x x

 
   

 
 
 
 



 
 
 

     
 
 
 



x

3x x
2

3x

e 1
lim 2

x x 2
2

 
  
 






   
 

= 1

Q.3 The statement p q p p p q( ( )) ( ( ))      is:

(1) equivalent to p q p( ) (~ ) 

(2) equivalent to p q p( ) (~ ) 
(3) a contradiction
(4) a tautology
dFku p q p p p q( ( )) ( ( ))     gS&

(1) p q p( ) (~ )   ds cj kcj

(2) p q p( ) (~ )   ds cj kcj

(3) , d foj ks/kkHkkl h
(4) , d i qufj fDr



Sol. 4

p q p p (q p)
T T T
T T T
F F T
F T T

  

 (Tautology)

p p q p (p q)
T T T
T T T
F T T
F F T

  

Q.4 If 
2 2L

16 8
sin sin           

 and 
2 2M

16 8
cos sin           

, then:

; fn 2 2L
16 8

sin sin           
 cFkk 2 2M

16 8
cos sin           

r c&

(1) 
1 1M

2 82 2
cos   (2) 

1 1M
4 84 2

cos  

(3) 
1 1L

2 82 2
cos    (4) 

1 1L
4 84 2

cos 
 

Sol. 1

3sin
16
   

 
 sin

16
 

 
 

1 cos cos
2 8 4
      



1
2 2

 —
1 cos
2 8



M = 
3cos
16
 

 
 

cos
16
 

 
 

M = 
1 cos cos
2 4 8

    

M = 
1

2 2 +
1
2

cos
8


....(1)



Q.5 If the sum of the first 20 terms of the series      1 2 1 3 1 47 7 7
x x x/ / /log log log ...    is 460, then x is equal to:

; fn Js.kh      1 2 1 3 1 47 7 7
x x x/ / /log log log ...    ds i gys 20 i nksa dk ; ksxQy 460 gS r c x cj kcj  gS&

(1) 71/2 (2) 72 (3) e2 (4) 746/21

Sol. 2
(2 + 3 + 4 +... + 21)log7x = 460


 

7

20 21 2
log 460

2
 

x

230 log7x = 460  log7x = 2 x = 72

Q.6 There are 3 sections in a question paper and each section contains 5 questions. A candidate has to
answer a total of 5 questions, choosing at least one question from each section. Then the number
of ways, in which the candidate can choose the questions, is:
; gk¡ , d i z' u i =k esa 3 [ k.M gS r Fkk i zR; sd [ k.M 5 i z' uksa dks j [ kr k gSA , d mEehnokj  dks i zR; sd [ k.M l s de l s de , d i z' u
dk p; u dj r s gq; s dqy 5 i z' uksa dk mÙkj  nsuk gksr k gSA r c mu r fj dksa dh l a[ ; k] ft l esa mEehnkj  i z' uksa dk p; u dj  l dr s gS]
gksxh&
(1) 2250 (2) 2255 (3) 1500 (4) 3000

Sol. 1

S—1 S—2 S—3

1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

6 case

1

1

1

2

2

3

1

2

3

2

1

1

3

2

1

1

2

1

1 1 3c c c3(5 5 5 )  +
1 2c c2 c3(5 5 5 )   = 3(25 10) +(100×5)3 = 750 + 1500 = 2250

Q.7 If the mean and the standard deviation of the data 3,5,7,a,b are 5 and 2 respectively, then
a and b are the roots of the equation:
; fn vkdM+ksa 3,5,7,a,b dk ek/;  r Fkk ekud foy; u Øe' k% 5 r Fkk 2 gS r c a r Fkk b fuEu l ehdj .k ds ewy gS&
(1) x2–20x+18=0 (2) x2–10x+19=0 (3) 2x2–20x+19=0 (4) x2–10x+18=0

Sol. 2

S.D. =  
2 2
ix

x
n




(2)2 = 
2 283 a b

5
 

—
2

15 a b
5
  

 
 



4 = 
2 283 a b

5
 

 — 25

29×5 — 83 = a2+b2  a2+b2 = 62 (1)

a b 15
5

 
= 5   a b 10 

2ab = 100 — 62 = 38

ab 19 (2)

Q.8 The derivative of 
2

1 1 x 1
x

tan
   
 
 

 with respect to 
2

1
2

2x 1 x
1 2x

tan
  
  

 at 
1x
2

  is:

x = 
1
2

 i j  
2

1
2

2x 1 x
1 2x

tan
  
  

 ds l ki s{k 
2

1 1 x 1
x

tan
   
 
 

 dk vodyu gS&

(1) 
2 3

3
(2) 

2 3
5

(3) 3
12

(4) 
3

10
Sol. 4

x = tan

u = 
1 sec 1tan

tan
   
  

=  1
2tan tan /  =

2


 = 
1tan

2

 x

v = 
1 2sin costan

cos2
   
  

 = 2

= 2sin-1x

du
dv = 2

1
2(1 x ) ×

21 x
2


= 3
2 2

×
4

5 2 = 
3

10

Q.9 If e2 d A B C
5 7 2

cos log | ( )|
sin cos


   

     where C is a constant of integration, then 
B

A
( )

 can be:

; fn e2 d A B C
5 7 2

cos log | ( )|
sin cos


   

     gS] t gk¡ C , d l ekdyu dk fu; r kad gS] r c 
B

A
( )

 gks l dr k gS&

(1) 
5 2 1

3
( sin )
sin

 
 

(2) 
5 3
2 1
(sin )
sin

 
 

(3) 
2 1

3
sin

sin
 
 

(4) 
2 1

5 3
sin

(sin )
 
 



Sol. 1

2

cos
5 7sin 2 2 sin


     d

2

dt
2t 7t 3 

 = 
1
2

2

dt
7t 3t
2 2

 
 = 

1
2

2
2

dt

7 7 49 24t t
2 4 16 16

     
 



= 
1
2    2 2

dt

t 7 / 4 5 / 4 


1
2

×
1

52 .
4

ln
t 7 / 4 5 / 4
t 7 / 4 5 / 4
  

   

1
5 ln 

sin 1 / 2
sin 3
  

   
+C

B
A
( )

 = 
2sin 15
sin 3

  
   

Q.10 If the length of the chord of the circle, x2+y2 = r2(r>0) along the line, y–2x=3 is r, then r2 is equal
to:
j s[ kk y–2x=3 ds vuqfn' k òr  x2+y2 = r2(r>0) dh t hok dh yEckbZ fuEu ds cj kcj  gS&

(1) 12 (2) 
24
5 (3) 

9
5 (4) 

12
5

Sol. 4

3
5

r
(0,0)

M
A

AB = 22 r 9 / 5 =r



r2 —9/5 = 
2r
4

3r2/4 = 9/5

2 12r
5



Q.11 If   and   are the roots of the equation, 7x2–3x–2=0, then the value of 2 21 1
 


     is equal to:

; fn  r Fkk   l ehdj .k 7x2–3x–2=0 ds ewy gS] r c 2 21 1
 


     dk eku fuEu ds cj kcj  gS&

(1) 
27
32 (2) 

1
24

(3) 
27
16 (4) 

3
8

Sol. 
+  = 3/7,  = -2/7

   
   22 21

       

     

3 2 3
7 7 7
9 4 41
49 7 49

 

    
 

21 6
49
16
49

 
 
 

  
27
16

Q.12 If the sum of the second, third and fourth terms of a positive term G.P. is 3 and the sum of its sixth,
saventh and eighth terms is 243, then the sum of the first 50 terms of this G.P. is:
; fn , d /kukRed i n okyh xq.kksr j  Js.kh ds f) fr ;  r r̀ h;  r Fkk pr qFkZ i nksa dk ; ksxQy 3 gS r Fkk bl ds NBs] l kr os r Fkk vkBos i nks
dk ; ksxQy 243 gS r c bl  xq.kksRkj  Js.kh ds i gys 50 i nksa dk ; ksxQy gS&

(1)  502 3 1
13

 (2)  491 3 1
26

 (3)  501 3 1
13

 (4)  501 3 1
26



Sol. 4
2 3

5 6 7

ar ar ar
ar ar ar

 
 

=
3

243

 
2

4 2

1 r r
r 1 r r

 
   =

1
81



r 3
a(3+9+27) = 3

a =
3 1
39 13



S50 = 
50r 1a
r 1

 
  

= 
1

13

503 1
2

 
 
 

.........(4)

Q.13 If the line y=mx+c is a common tangent to the hyperbola 
2 2x y 1

100 64
   and the circle x2+y2=36, then

which one of the following is true?

; fn j s[ kk y=mx+c vfr i j oy;  
2 2x y 1

100 64
   dh , d mHk; fu"V Li ' kZj s[ kk gS r Fkk òÙk x2+y2=36 gS r c fuEu esa l s dkSul k , d

l gh gS \
(1) 4c2=369 (2) c2=369 (3) 8m+5=0 (4) 5m=4

Sol. 1

c = 2 2 2a m b 

c = 2100m 64 

y = mx 2100m 64 

(0,0)
d =6

2

2

100m 64

m 1




=6

100m2 — 64 = 36m2 + 36
64m2 = 100
m = 10/8

c2 = 
100100 64
64

  
   164 36

64
24c 369

Q.14 The area (in sq. units) of the region  A x y x 1 x y 2 x 0 x 2{( , ) : ( )[ ] , }       where [t] denotes
the greatest integer function, is:

; fn {ks=k A x y x 1 x y 2 x 0 x 2{( , ) : ( )[ ] , }      dk {ks=kQy ¼oxZ bdkbZ esa ½] t gka [t] egÙke i w.kkZd Qyu dks

fu: fi r  dj r k gS] gksxk&

(1) 
4 12
3 2

 (2) 
8 12
3 2

 (3) 
8 2 1
3

 (4) 
4 2 1
3





Sol. 2

y = f(x) = (x - 1) [x] =  

0 0 x 1
x 1 1 x 2

2(x 1) x 2

 
   
  

y2   4x

2

1

1
2

    
1 2

0 1

2 x 0 2 x x 1    

1
3/2

0

2 2x
3
 +

22
3/2

1

4 xx x
3 2

 
  

 

4 4 4 12 2 2 2
3 3 3 2

             
    

4 8 2 4 1
3 3 3 2
    = 

8 2 1
3 2



Q.15 If a+x=b+y=c+z+1, where a,b,c,x,y,z are non-zero distinct real numbers. then 

x a y x a
y b y y b
z c y z c

 
 
 

 is equal to:

; fn a+x=b+y=c+z+1 gS t gka a,b,c,x,y,z v' kqU;  fHkUu&fHkUu okLr fod l a[ ; k; sa gSA r c 

x a y x a
y b y y b
z c y z c

 
 
 

 cj kcj  gS&

(1) y(a–b) (2) 0 (3) y(b–a) (4) y(a–c)



Sol. 1

x a x a x y x a
y b y b y y y b
z c z c z y z c

 
  
 

x y a x 1 a
y y b y y 1 b
z y c z 1 c



x 1 a
y y x 0 b a

z x 0 c a
 
 

        yx 0 1 y x c a b a z x } a 0        

 y bz bx az ax cy ay cx ax        

y bz bx az cy ay cx      

y b(z x) a(y z) c(x y)      

y      b a c 1 a c b 1 c b a        

y ab bc b ac ab a bc ac        

 y a b

Q.16 If for some R  , the lines 1
x 1 y 2 z 1L

2 1 1
:   

 


 and 2
x 2 y 1 z 1L

5 1
:   

 
  

 are coplanar, then

the line L2 passes through the point:

; fn dksbZ R  ds fy; s j s[ kk, sa 1
x 1 y 2 z 1L

2 1 1
:   

 


 r Fkk 2
x 2 y 1 z 1L

5 1
:   

 
  

l er fy ;  gS r c j s[ kk L2 fuEu

fcUnq l s xqt j r h gS&
(1) (2, –10, –2) (2) (10, –2, –2) (3) (10, 2, 2) (4) (–2, 10, 2)

Sol. 1
A (-1,2,1), B(-2,-1, -1)

1 2AB b b 0   
  

1 3 2
2 1 1 0

5 1

  
 

  

–1(–1+-5) + 3(2-)-2(10-2+)=0
6- +6-3 + 2 - 20 = 0



–8 –2 = 0

4  

2
x 2L :

4



=
y 1

9


=
z 1

1


any point on L2 is
(–4–2, –1, -1) = A

Q.17 The value of 

30
1 i 3
1 i

  
   

 is:

30
1 i 3
1 i

  
   

dk eku gS&

(1) 215i (2) –215 (3) –215i (4) 65

Sol. 3
30

1 i 3
1 i

  
   

  
30

1 i 3 1 i
2

   
      

   3030 151 i 2 i   

Q.18 Let y=y(x) be the solution of the differential equation 
dyx 2y x 2x x 0
dx 2

cos sin sin , ,      
 

.

If y 3 0( / )  , then y 4( / )  is equal to:

ekuk y=y(x) vody l ehdj.k 
dyx 2y x 2x x 0
dx 2

cos sin sin , ,      
 

dk gy gS ; fn y 3 0( / )   gS] rc y 4( / ) cjkcj  gS&

(1) 2 2 (2) 2 2 (3) 
1 1
2
 (4) 2 2

Sol. 2

dy
dx + 2tanx y=2sinx

I.F. = e2In(secx) = sec2x

2
2

sinxy(sec x) 2 dx
cos x

 

=2 secx tanxdx 2secx c 

y 0
3
   

 



0 = 2 × 2 + c = C = -4
y(sec2x) =2secx - 4
x =  /4
2y = 2 2 4

y = 2 2

Q.19 If the system of linear equations
x+y+3z=0
x+3y+k2z=0
3x+y+3z=0

has a non-zero solution (x,y,z) for some k R , then 
yx
z

   
 

 is equal to:

; fn j s[ kh;  l ehdj .k fudk;
x+y+3z=0
x+3y+k2z=0
3x+y+3z=0

dksbZ k R ds fy,  , d v' kqU;  gy (x,y,z) j [ kr s gS] r c 
yx
z

   
 

 cj kcj  gS&

(1) –9 (2) 9 (3) –3 (4) 3
Sol. 3

2

1 1 3
1 3 k 0
3 1 3



(9-k2)–(3-3k2) + 3(-8)=0
9-k2—3+3k2 — 24 = 0
2k2–18 = 0
K2 = 9

K 3, 3 

x y 3z 0
x 3y 9z 0

2y 6z 0

  
  

 

y 3z 

y / z 3 

2x=0

x 0

yx
z

   
 

= —3



Q.20 Which of the following points lies on the tangent to the curve 4 yx e 2 y 1 3    at the point (1,0)?

fuEu esa l s dkSul k fcUnq] fcUnq (1,0) i j  oØ 4 yx e 2 y 1 3    dh Li ' kZj s[ kk i j  fLFkr  gS \

(1) (2,6) (2) (2,2) (3) (–2,6) (4) (–2,4)
Sol. 3

3 y4x e + 4 yx e y'+
2y ' 0

2 y 1




at (1,0)

2y '4 y ' 0
2

  

2y' 4     y’ = -2

E.O.T. :
y = –2(x-1)

2x y 2 

Q.21 Let A={a,b,c} and B={1,2,3,4}. Then the number of elements in the set C f A B 2 f A{ : | ( )   and
f is not one–one} is_______
ekuk A={a,b,c} r Fkk B={1,2,3,4} gSA r c l eqPp C f A B 2 f A{ : | ( )   r Fkk f , dSdh ugh gS] esa vo; oksa dh l a[ ; k

gksxh&
Sol. 19

case - I
set B only have ‘2’

a
b
c

1
2
3
4

 = 1

case - II
set B have more element with 2

a
b
c

1
2
3
4

 = 3c1 
3 2 18

2 1
.

.


total 18 + 1 = 19

Q.22 The coefficient of x4 in the expansion of (1+x+x2+x3)6 in powers of x, is ______
x dh /kkr ks esa (1+x+x2+x3)6 ds foLr kj  esa x4 dk xq.kkad gS&



Sol. 120
(1+x)6(1+x2)6

r

r
c6 x   

r

2S
c6 x

r rc c6 6   r 2Sx 

r s
0 2
4 0
2 1


0 2 4 0 2 1c c c c c c6 6 6 6 6 6 

  15+15+15×6
  120

Q.23 Let the vectors a b c, ,
   be such that a 2 b 4| | ,| | 

  and c 4| |
 . If the projection of b


 on a  is equal

to the projection of c  on a  and b

 is perpendicular to c , then the value of a b c| | 

   is_______

ekuk l fn' k a b c, ,
 

 bl  i zdkj  gS fd a 2 b 4| | ,| | 


 r Fkk c 4| | gSA ; fc b

 dk a  i j  i z{ksi ] c  dk a  i j  i z{ksi  ds cj kcj  gS

r Fkk b

, c  ds yEcor ~ gS r c a b c| | 

   dk eku gS&
Sol. 6

b.a
2

 
= c.a

2

 

b.a c.a
   

b.c 0
 

a b c 
  

 = 2 2 2a b c 2a.b 2b.c 2a.c    
     

= 4 16 16 
= 6

Q.24 If the lines x+y=a and x-y=b touch the curve y=x2–3x+2 at the points where the curve intersects

the x–axis, then 
a
b  is equal to_______

; fn j s[ kk, a x+y=a r Fkk x–y=b oØ y=x2–3x+2 dks fdl h fcUnq i j  Li ' kZ dj r h gS t gka oØ x-v{k dks i zfr PNsn dj r k gS r c

a
b  cj kcj  gS&

Sol. 0.5



(0,2)

(1,0)

x-y=b x+y=a

(2,0)

y — 0 = — 1(x—1)
x + y = 1  a = 1
y — 0 = x  – 2
x— y = 2 = b = 2

a 1
b 2


Q.25 In a bombing attack, there is 50% chance that a bomb will hit the target. At least two independent
hits are required to destroy the target completely. Then the minimum number of bombs, that must
be dropped to ensure that there is at least 99% chance of completely destroying the target,
is________
ceckj h geys esa] 50% l aHkkouk gS fd , d ce y{;  dks ekj  nsxkkA y{;  dks i wj h r j g l s u"V dj us ds fy ,  r ks Lor a=k ekj  (hit)
dh vko' ; dr k gksr h gSA r c ceksa dh U; wur e l a[ ; k] ; g l qfuf' Pkr  dj us ds fy ,  fxj kbZ t kuh pkfg,  fd y{;  dks i wj h r j g l s u"V
dj us ds fy ,  de l s dc 99% l aHkkouk gS] gksxh&

Sol. 11
Let ‘n is total no. of bombs being dropped
at least 2 bombs should hit
 prob > 0.99
P(x>2) >0.99
1 — p(x<2) > 0.99
1 — (p(x=0) +p(x=1))> 0.99

     
0

0 1 n 1n n
c 11 4 p q C P q 0.99   

 
n n 11 q pnq    > 0.99

1- n n 1

1 l 1
22 2 

    
>0.99

1 —  n

1 n 1
2

 > 0.99

0.01 >  n

1 n 1
2



2n > 100 + 100n
n > 11




