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1. The number of four letters word while each consisting 2 distinct and two alike letters taken from word
‘SYLLABUS’
(1) 240 (2) 144 (3) 288 (4) 432

Ans. (1)
Sol. SYLLABUS

S,2, L-2, A, B, Y, U

Required 2 5
l 2

4! 24C . C . 2.10. 240
2! 2

  

2. The common tangent of curves x2 = 4y and y2 = 4x also touches the curve x2 + y2 = c2 then find value of
c2

(1) 
1
2 (2) 

1
4 (3) 

1
2 (4) 1

Ans. (1)
Sol. 2 2y 4x & x 4y 

any tangent of 2 1y 4x is y mx
m

  

it also tangent for 2x 4y

21 m m 1
m

     

 common tangent is y = 2 2 2x 1, it also touches x y c    

2 2 11 c .(1 1) c
2

    

3. If P is point lying on 
2 2x y 1

16 9
   and A( 7,0), B( 7,0)  are two points then PA + PB = ?

(1) 4 (2) 10 (3) 8 (4) 5
Ans. (3)

Sol.
2 2x y 9 7For ellipse 1, a 4, b 3, e 1

16 9 16 4
      

A and B are foci
than PA+ PB = 2a =2 (4) =8

4. If distance between lines 2x – y + 3 = 0 and 4x – 2y +  = 0 is 
1
5  while distance between

2x – y + 3 = 0  and 6x – 3y +  = 0 is 
2
5  then  can be?

(1) 23 (2) 10 (3) 20 (4) 12
Ans. (1)
Sol. 2x y 3 0 ......(i)  

4x 2y 0 2x y 0........(ii)
2


       

6x 3y 0 2x y 0..........(iii)
3


      
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1 2 2

3
12d | 6 | 2 6 2, 2 8,4
52 1




          


2 2 2

3
23d | 9 | 6 9 6, 6 15,3
52 1




           


 = 8 + 15 or  8 + 3 or 4 + 15 or 4 + 3 = 23 or 11 or 19 or 7

5. p ~ q  is equivalent to
(1) (p ~ q)(p  q) (2) (~p  q)(q  p) (3) (p  q)  (q  p) (4) p  q

Ans. (2)
Sol. p q ( p q) (q p)     

6. From a survey, 73% like coffee, 65% like tea, and 55% like both coffee and tea then how many person
do not like both tea and coffee
(1) 16% (2) 17% (3) 18% (4) 20%

Ans. (2)

Sol. n(C) 73, n(T) 65, n(C T) 55
n(C T) 73 65 55 83

n(C T) n( ) n(C T)
100 83
17

   
    
     

 


7. Sum of series 1 1 11 1 1tan tan tan ....
3 7 13

      (10 term),  is equal to

(1) 1tan 11
4
  

 
(2) 1tan 11

4
  

 
(3) 1tan 12

4
  

 
(4) 1tan 10

4
  

 
Ans. (1)

Sol. 1 1 11 1 1S tan tan tan .......upto 10term
3 7 13

     

1 1 1 12 1 3 2 4 3 11 10S tan tan tan ......... tan
1 1.2 1 2.3 1 3.4 1 11.10

                                  
1 1 1 1 1 1S (tan 2 tan 1) (tan 3 tan 2) ...... (tan 11 tan 10)           

1 1S tan 11 tan 1  

1S tan (11)
4

 
 

8. If 
x

x
dy e dx ,

2 y 5 e


   where y(0) = 4, then find y(loge 13)

Ans. (16)

Sol.
x

x
dy e dxGiven

2 y 5 e


 

xn(2 y) n(5 e ) nC     
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xy (5 e )C 2  

y(0) 4 4 6C 2 C 1     
xy 3 e  

elog 13
ey (log 13) 3 e 3 13 16      

9. Mean and variance of 7 observation 2, 4, 10, 12, 14, x, y are 8 and 18 respectively find  xy=
Ans. (48)

Sol.
2 4 10 12 14 x yx 8 42 x y 56 x y 14

7
     

        

22
2 i ix x

n n
      

 

2 2
24 16 100 144 196 x y16 (8)

7
     

 

2 2460 x y16 64
7

 
  

2 2 2 2560 460 x y x y 100.......(2) xy 48        

10. If P(x) = x2 – x – 2 and  is positive root of P(x) = 0 then 
x

1 cosP(x)
lim

x 




 is equal to

(1) 
3

2
(2) 

3
2 (3) 

3
2

(4) 
1
2

Ans. (2)
Sol. P(x) = 0

x2 – x – 2 = 0
(x – 2) (x + 1) = 0
x = 2, – 1  = 2

Now  

2
2

2

x 2 x 2

x x 22sin
21 cos(x x 2)lim lim

x 2 x 2  

  
     

 

2

2

x 2

x x 2sin
2 x x 2lim 2 for x 2 , 0

x 2 2

 



  
 

     


 2 2

x 2 x 2

x x 2 x x 22 sin 1 (x 2)(x 1) 32 2lim . lim .
x 2 (x 2) (x 2)2 2  

   
 

 
  

11. If 210 + 29  . 3 + 28 . 32 +..... +310 = S . 211 then S=

(1) 
11

11
3
2

(2) 
11

11
3 1
2

 (3) 
11

11
2 1
3

 (4) 
11

11
3 2
2


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Ans. (4)
Sol. 10 9 8 2 9 10S 2 2 .3 2 3 ..... 2.3 3      

10 3G.P. a 2 , r , n 11
2

   

11

11
10 11

11

3 1
2 3S 2 . 2 13 21
2

              
 

12. Four different dice are thrown independently 27 times, then find the expectation of number of times if at
least two of them shows either 3 or 5.

Ans. (11)

Sol. P(at least 2 show 3 or 5) = 4C2. 
2 2 3 4

4 4
3 4

2 4 2 4 2C C
6 6 6 6 6

                   
         

4
384 128 16 11

6 27
 

 

n = 27
  expectation of number of times = np

1127. 11
27

 

13. If (a, b, c) is the image of the point (1, 2, –3) in the line 
x 1 y 3 z ,

2 2 1
 

 
 

then value of a + b + c is

equal to:
Ans. (2)

Sol.

R(– 1 + 2r, 3 – 2r, –r)
dr’s of PR are (2 – 2r, – 1 + 2r, – 3 + r)
Then 2(2 – 2r) + 2(1 – 2r) + 1(3 – r) = 0
9 – 9r = 0  r = 1
R(1, 1, – 1)
then a+ 1 = 2 b + 2 = 2 c – 3 = – 2
a = 1 b = 0 c = 1
  a + b + c = 2
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14.     x 4x x e e2x x x e ee 2e e 1 e dx g(x)e C
        then value of g(x) is equal to

(1) 1 (2) 2 (3) 3 (4) 4
Ans. (2)

Sol.
x x2 x x x (e e )I (e 2e e 1)e dx

    
 x x x x2x x (e e ) x x e eI (e e 1)e dx e e e dx

        
x x x xx x e e x e eI (e 1 e )e dx e

       
x xe e x du  

 x xe e 1 dx du  

x x x x x xe e x e e e e xI e e e (e 1)
        

then g(x) = ex + 1
g(0) = 2

15. If function 
2

1

2

k (x ) 1 x
f (x)

k cos x x
 


   

 


os twice differentiable function. Then ordered pair (k1, k2) is:

(1) 
1 ,1
2

  
 

(2) 
1 ,1
2

 
 
 

(3) 
1 , 1
2

  
 

(4) 
1 , 1
2

   
 

Ans. (2)
Sol. f(c) is differentiable then will also continuous

then f() = – 1, f(+) = –k2
k2 = 1
Now

1

2

2k (x ) x
f (x)

k sin x x
 


 

   
then f ( ) f ( ) 0    

1

2

2k x
f (x)

k cos x x




   

then 2k1 = k2

1
1k
2



16. If volume of parallelopiped whose coterminous edges are ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆa i j nk, b 2i 4 j nk, c i nj 3k        
 

is 158 cube units. Then
(1) n=7 (2) n =9 (3) a.c 17 (4) b.c =10

Ans. (4)
Sol.  Volume of parallelepiped v | [abc] |

 

1 1 n
v 2 4 n 158

1 n 3
   
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1(12 + n2) – 1(6 + n ) + n(2n – 4) = + 158
3n2 – 5n – 152 = 0 or 3n2 – 5n + 164 = 0 D < 0 (no real roots)

19n 8, n 8
3

   

then b.c 2 4n 3n 10   
 

      a c 1 n 3n 33   
 

17. If coefficient of x in the expansion of 
22

m
2

1x
x

  
 

 is 1540 and m  N then value of m is

Ans. (13)
Sol. 22 m 22 r 2r

r 1 rT C (x ) x 
 

22 m(22 r) 2r
r 1 rT C x  
 

22m – mr – 2r = 1
22m – 1 = r (m + 2)

22m 1r
m 2






22m 44 45r
m 2
 




3.3.5r 22
m 2

 


so possible value of m = 1, 3, 7, 13, 43
but 20Cr = 1540
only possible condition is m = 13

18. If the point P lies on the curve 4x2 + 5y2 – 20 = 0 is farthest from the point Q(0, –4) then (PQ)2 is equal
to

Ans. (36)

Sol. Equation 
2 2x y 1

5 4
   then  P 5 cos ,2sin 

(PQ)2 = 5cos2 +4(sin+ 2)2 = cos2+ 16sin + 20 = – sin2 + 16sin+ 21
= 85 – (sin– 8)2

(PQ)2
max = 85 – 49 = 36,  (sin  – 8)2  [49, 81]

19. If 32sin2–1, 14 and 34–2sin2 are first three terms of an AP for some . then 6th term of A.P. is
Ans. (66)
Sol. a, b, c are in AP then

2b = a + c
28 = 32sin2–1 + 34–2sin2

Put 32sin2 = x

2x 8128 x 84x 243 0
3 x

      (x – 3) (x – 81) = 0

32sin2 = 3 or 34 2sin2 = 1 or 4

sin2 =
1
2

terms are 1, 14, 27,............ then T6 = 1 + 5 (13)
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20. The product of roots of the equation 9x2 – 18|x| + 5 = 0 is equal to

(1) 
25
81 (2) 

81
25 (3) 

29
81 (4) 0

Ans. (1)
Sol.   x2 = |x|2 = t let

692 – 18t + 5 = 0
(3t – 1) (3t – 5) = 0

1 5| x | ,
3 3



product of roots = 
1 1 5 5 25
3 3 3 3 81

       
   

21. If four complex number z, z, z 2 Re(z) and z – 2 Re(z) reresent the vertices of a square of side length
4 units, in argand plane, then the value of |z| is equal to
(1) 2 (2) 2 2 (3) 2 (4) 4

Ans. (2)

Sol.

 length of side = 4
then | z z | 4 

| 2iy | 4
|y| = 2
also |z – (z – 2Re(z)|=4
|2x| = 4  |x| = 2

|z| = 2 2x y 2 2 

22. The value of integration 
/2

sin x
/2

1I dx is
1 e








(1) 2


 (2)  (3) 2


(4) –

Ans. (3)

Sol.
/2 /2

sin x sin x
/2 /2

1 1I dx.I dx
1 e 1 e

 

  

 
  

/2 sin x

sin x
/2

Re placeeI dx.
x (a b x)1 e






     


b b

a c

(f (x)dx f (a b x)dx   
/2 /2

/2 /2

12I 1dx I dx
2

 

  

   

/2
/2

1I [x] 1
2 2





  
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