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1. The value of

 
 alogasec

xlogxcot

x
x1

a
a1

x
Limit





   (a > 1)

is equal to

(A) 1 (B) 0

(C) /2 (D) does not exist

2. If
30x x

bx)axsin(
Lim




 = 36, then

(A) a = 6, b = – 6 (B) a = – 6, b = 6

(C) a = 6, b = 6 (D) a = – 6, b = – 6

3. If
n0x x

xtanxcosxxsinx
Lim




  exists and

is non-zero finite value, then the value of  n  is

(A) 3 (B) 4 (C) 5 (D) 6

4. If  = 



















 1n

n
......

1n

9

1n

4

1n

1
Lim

3

2

333n

and  = 
x8sin

x2sin
Lim

0x
, then

the  quadratic equation whose roots are  , 
is

(A) 12x2 – 7x + 1 = 0

(B) x2 + 19x – 120 = 0

(C) x2 – 17x + 66 = 0

(D) x2 – 7x + 12 = 0

5. If  f(x) =






1x,bx2

1x,6axx2x 23

is differentiable  for all  x  R,  then the value of

(a + b)  is equal to

(A) – 3 (B) 7 (C) 5 (D) 2

6. If  f(x) = sgn (3)x cos–1 x – 6 cos–1 x – x + 2),

then the number of points of discontinuity of  f(x)

is/are

[Note : sgn k denotes signum function of  k.]

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

7. Let  f(x)  =  

sin [ ]

[ ]

1

4
 x

x
 .  Then which one of the

following does NOT hold good?

[Note:  [y] denotes greatest integer function less

than or equal to y.]

(A) f (x) is not continuous at any point.

(B) f (x) is continuous at x =
2

3
.

(C) f (x) is  discontinuous at x = 2.

(D) f (x) is differentiable at x =
3

4
.

8. Let f (x)  =





4 2
1

2
0

0
1

2

2

2

x x x if x

ax bx if x

   

  

[ ]

where[x] denotes the greatest integer function.

Then

(A) f(x) is continuous in 





1

2

1

2
,  iff a = 4 and

b = 0.

(B) f(x) is continuous  and differentiable in







1

2

1

2
,  iff a = 4, b = 2.

(C) f(x) is continuous and differentiable in







1

2

1

2
,  for all a, provided b = 2.

(D) for no choice of a and b, f(x) is differentiable

in 





1

2

1

2
,

9. Let  f(x) =


















 








 )3(tanx

2

1
cosx

2

3
sinsgn 2

.

If  f(x) is identically zero for every x  R, then

the number of values of   in  [– 2, 2],  is

[Note: sgn k denotes the signum function of  k.]

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

10. If   f (x) = 






0

0
2

xxifbax

xxifx

     derivable 

x  R then the values of a and b are respectively

(A) 2x
0
 , –

2
0x (B) – x

0
 , 2

2
0x

(C) – 2x
0
 , –

2
0x (D) 2

2
0x  , – x

0
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11. Let f(x) be a differentiable function such that

h

1

0h )x(f

)hx(f
Lim 







 


 =  e(tan x) f (– x)  and  f (0)

=1,  then the value of  f ' (0) is equal to

(A) 0 (B) 1 (C) e (D) – e

12. Let f(x) be a differentiable function which satisfies

the equation

f(xy) = f(x) + f(y)  for all x > 0, y > 0 then

f (x) is equal to

(A) 
f

x

' ( )1
(B) 
1

x

(C) f (1) (D) f (1).(lnx)

13. The number of values of  a  for the which the function

f(x)  =  (x + 1) | x – a |  is differentiable  x  R, is

(A) 0 (B) 1

(C) 2 (D) more than 2

14. The function  f (x) =







1xforx1

1x1for2

1xforx3 2





 is

(A) decreasing in (– , –1)

(B) differentiable at x = – 1

(C) continuous at x = 1 but discontinuous at x = – 1

(D) continuous at x = – 1 but discontinuous at x = 1

15. If the function  f(x) =








 2x1,xtan)x(cos2

1x0,qpx
1

3

is differentiable in [0, 2], then

(A) p =
6

1
, q =

66

13 

(B) p =
6

1
, q =

6

13

4


(C)) p = 
6

1
, q =

3

7

4


(D) p =
6

1
, q =

6

13

4


16. The value of   p  and  q  for which the function   f

(x) = 






















0x,
x

xxx

0x,q

0x,
x

xsinx)1psin(

2/3

2

is continuous for all  x  in  R, is

(A) p = 
2

5
, q = 

2

1
(B) p =

2

3
, q =

2

1

(C) p =
2

1
, q =

2

3
(D) p =

2

1
, q =

2

3

17. If  f (x) = [x] tan (x)  then  f '(k+)  is equal to

(where  k  is some integer and  [x]  denote

greatest integer less than or equal to x)

(A) (k – 1) (–1)k (B) k
(C) k (–1)k+1 (D) (k – 1) · (–1)k+1

18. If
2

1
nn2nn2Lim

22

n






 



where  , then    is equal to

(A) –1 (B) 1 (C) 
2

1
(D) 2

19. 











  1xtan2xtan

1xtan2xtan
Lim

5

3

)1(cotx
1

 is equal to

(A) 1 (B)
2

1
(C)
3

1
(D)
5

1

20. If the function defined by  f (x)

= 
12x4x

2

x
tan

2

x
sinx2tan

2 







 is continuous at

x = 2  then f (2)

(A) equals /4 (B) equals 3/8

(C) equal 2 (D) is non existent
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21. If  number of points of discontinuity of  the function

f (x) = [2 + 10 sin x], in   x  



 
2
,0  is same as

number of points of non-differentiability of  the

function

g(x) =    )m2x).......(2x)(1x(2x1x  ,

(m N)  in   x   (–, )

then find the value of   m.

[Note : [k] denotes largest integer less than or

equal to k.]

22. Let  
p

Lim p ln 






















p1

p

1
1e  equal 

n

m
 where

m and n are relatively prime positive integer. Find

(m + n).

23. Let  f (x)

= 












 



xcos)1n2(xcos5xcos3xcos

n
eeeenLim l .

 If  g(x) = 





)x(f
3

1
 , then find the number of

points in  [0, 2]  where  g(x)  is discontinuous.

[Note: [y] denotes greatest integer function less

than or equal to y.]

24. Consider,  f (x)

= 

 

 






















 




 















 

0x,
)x2sinxsin2(

ee15

·

0x,
xtan)2x(

ee

22xx

2
)4(log5n)2x(

2

3x
2x3

1x
l

If )x(fLim
0x

 exists then find the value of  .

25. Let  f  be a biquadratic function of  x  such that

3

x

1

30x e

1

x2

)x(f
Lim 






 


, then find the value of

)1(f .

26. Let  
n

Lim
2

2

)nsin23n2(

cn1




 =
2

1
.  If   c 

    where   and  are the roots of the

quadratic equation   x2 – 2px + p2 – 1 = 0,  then

find the minimum integral value of  p.

27. Find the number of points of discontinuity of the

function  f (x)

= 1
3

x
|x|1

3

x
|x| 

in  x  (– , ).

28. If  the value of

22

22

2x )1x(53)1x(

xx299x2x
Lim






 equals

q

p
 where p and q are relatively

prime positive integers, then find the value of

   )qpcos(cos)qpsin(sin
11  

.

29. Let f (x)  =











0xfor,
}x{|x|

e88
x

0xfor,0

0xfor,

e3

7e10
x

}x{|x|

|x|

1

x

}x{}x{












































 

If f '(0+) = p and f '(0–) = q, then find the value of

(p + q).

[Note: {k} denotes fractional part of k.]

30. Consider the function  f(x) = x[x] {x} in interval

[–1, 2]. If  l denotes the number of point of

discontinuity and m denotes the number of points

of non-differentiability of function, then find  the

value of   (l + m).

[Note:  [k] and {k} denotes greatest integer less

than or equal to k  and fractional part of k

respectively.]
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