
S R I G A Y A T R I   E D U C A T I O N A L    I N S T I T U T I O N S  -  I N D I A 

 Page | 1 SR MPC JEE MAINS QB :: MATHS CALCULUS 25-01-21 TO 30-01-21 

SRIGAYATRI EDUCATIONAL INSTITUTIONS 

INDIA 

SR MPC   
   

 
LIMITS & CONTINUITY  

1. 
0

1 cos2
lim

2x

x

x­

-
= 

 1) 1 2) ï 1 3) zero 4) does not exist 

2. 1
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1 1
lim tan

2 1 4x

x

x x
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­

è + øå õ
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1

2
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3. 
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1

1
4

1
lim

17 2
x

x

x
­-
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 1) 8 2) 16 3) 32 4) 64 

4. If 
( ) ( )2

22

tan 2 2 2
lim 5

4 4x

x x k x k

x x­

è ø- + - -ê ú
=

- +
 then k = 

 1) 0 2) 1 3) 2 4) 3 

5. If ()
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2

2 3 cos sin

6

x x
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x p
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-
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6
x
p
¸  then ()

6

lim
x

f x
p
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 1) 
1

24
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1
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1

12
 4) 

1

48
 

6. 
7 5

3 21
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x x
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1

3
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7. 
( )0
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4 2 1xx x x ep
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­

è ø
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 1) 
8

p
 2) 

2

4

p
 3) 2p  4) 

2

8

p
 

8. If ( ) ( )2 2 2

0

5
lim cos sec cos sec

9x
x x ec xp p

p­
=  then a = 

 1) 
1

5
 2) 1 3) 5 4) ï 5 

9. 
( ) ( )

0

sin sin sin 2
lim

cos2 cos2x

x x x

x x

a b a b a

b a­

+ + - +
=

-
 

 1) 
2 2

2

a b

a

-
 2) 

2 2

2a

a b-
 3) 

2 2

2a

a b+
 4) 

2 2

2

a b

a

+
 

10. If 
( )

20

tan sin
lim 0
x

a n nx x nx

x­

- -è øê ú
=  then a = 

 1) 0 2) 
1n

n

+
 3) n 4) 

1
n

n
+  

CALCULUS QUESTION BANK ɀUT4  
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11. 

( )
2

32

cos
lim

1 sinx

x

x
p

­

=

-

 

 1) 0 2) 1 3) ¤ 4) ï 1 

12. 

( )

1

3

1

3

20 2 3
lim

2 4 3 8 4
x

x x

x x
­¤

+ +

+ - + -

 

 1) 1 2) 0 3) 
3

2
 4) 10 

13. 
3

2

1 8
lim 1 sin

2n

n

nn

p

p­¤

å õ å õ
+ =æ ö æ ö
ç ÷ ç ÷

 

 1) 4 2) 4e  3) 1 4) ¤ 

14. If 

2

2

4
lim 1

x

x

a
e

x x­¤

å õ
+ - =æ ö
ç ÷

 then 2 7a a+ = 

 1) 
1

2
 2) 

3

2
 3) 

15

4
 4) 

15

8
 

15. 
10

2
lim

x

x x­¤

å õ
=æ ö

ç ÷
 

 1) 
( )

10
log 2

10!
 2) ( )

10
log 2  3) 

( )log 2

10!
 4) ¤ 

16. 
1

1
lim 2 tan

2x
x

x

p

­

å õ å õ
-æ ö æ ö

ç ÷ ç ÷
 

 1) 2e p 2) 
2

ep 3) 
2

e p
-

 4) 2e
p
-

 

17. Let x be areal number and [ ][ ] [ ]2

1
1 2 2 ....na x x nx n

n
è ø= + + + +ê ú then lim n

x
a

­¤
 is equal to (where [.] 

denotes integral parts) 

 1) 1
2

x
+  2) 

1

2

x+
 3) 

2

2

x+
 4) 

2

2

x-
 

18. If ()

cos
where

2 2

3 where
2

k x
x

x
f x

x

p

p

p

ë
¸îî -

=ì
î =
îí

 and ()
2

lim
2x

f x f
p

p

­

å õ
= æ ö
ç ÷

 then k = 

 1) 
1

2
 2) 6 3) 2 4) 3 

19. If ()
2 1 0 2

2 3 2 3

x x
f x

x x

ë - < <
=ì

+ ¢ <í
 then the quadratic equation whose roots are ()

2
lim
x

f x
-­

 and 

()
2

lim
x

f x
+­

 is 

 1) 2 6 9 0x x- + = 2) 2 7 8 0x x- + = 3) 2 14 49 0x x- + = 4) 2 10 21 0x x- + = 

20. 
0

1 2 15
lim .....
x

x
x x x+­

è øè ø è ø è ø
+é ùé ù é ù é ù

ê ú ê ú ê úê ú
 is equal to 

 1) does not exist on R 2) is equal to 0 3) 15 4) 120 
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21. 
( )( )

( )

2 3

4

2

1 sin 8 cos
lim

2x

x x x

xp

p

p­

- -
=

-
 

 1) 
2

16

p
-  2) 

23

16

p
 3) 

2

16

p
 4) 

23

16

p
-  

22. If ( )
1

2 2

0
lim 1 log 1 2 sin , 0x

x
x b b bq

­

è ø+ + = >
ê ú

 and ( ],q p pÍ -  then the value of q is 

 1) 
4

p
°  2) 

3

p
°  3) 

6

p
°  4) 

2

p
°  

23. Let ()

( )

( )
11

2 22

3

2

sin 1 sin
for 0

for 0

for 0

a x x
x

x

f x c x

x bx x
x

bx

ë
î

+ +î <
î
î
= =ì
î
î + -
î >
î
í

 it ófô is continuous at x = 0 then 

 1) 
3

, 0
2

a b= ,̧ is any real number 
1

2
c=  2) 

3 1
, 0,

2 2
a b c=- ¸ = 

 3) 
5 1

, 0,
2 2

a b c=- ¸ =  4) 
3 1

, 0,
2 2

a b c= ¸ =- 

24. Number of points of discontinuity of () 2 1f x xè ø= +ê ú in [ ]2,2-  is equal to ( []x  denotes greatest 

integer function ) 
 1) 5 2) 7 3) 8 4) 9 

25. If the function ()
2

2 1

1

x x
f x

x ax b x

ë ¢î
=ì

+ + >îí

 is continuous then 

 1) 2, 1a b= = 2) 2, 1a b=- = 3) 2, 1a b= =- 4) 2a b= = 

26. Let ()
( ) 2

2

log 2 sin
lim

1

n

nx

x x x
f x

x­¤

è ø+ -
= é ù

+é ùê ú

 for 0x> , then 

 1) f is continuous at 1x=  2) f is not continuous at 1x=  

 3) f has exactly two points of discontinuous in the open interval (0, 1) 

 4) f is not defined at 1x=  

27. If () 2f x x=  and ()
2

1
2

x
g x = + then which of the following can be a discontinuous function 

 1) () ()f x g x+  2) () ()f x g x-  3) () ().f x g x  4) 
()

()

g x

f x
 

28. The function ()
2

3

4

4

x
f x

x x

-
=

-
 is discontinuous at exactly three pints 

 1) 0, 2, 2x x x= =- = 2) 0, 1,1x= -  3) 0,3, 3x= - 4) 
1 1

0, ,
2 2

x= -  

29. ()[] []: ,f R R f x x x x­ = + -  for x RÍ  where [x] denotes the greatest integer function then the set 

of points at which f is continuous is 

 1) R+ 2) R 3) R ï Z 4) {1,2,3é}  
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30. Let ( ) ( ): 1,1 1,1f - ­ -  be continuous and () ( )2f x f x=  for all ( )1,1xÍ -  and ()
1

0
2

f =  then the 

value of 
1

4
4

f
å õ
æ ö
ç ÷

 is 

 1) 4 2) 
1

2
 3) 2 4) 

1

4
 

31. [ ]: 0,1f R­  is continuous and assumes only rational values and ()0 3f =  then the roots of the 

equation ()21 1
1 0

2 3
f x f x f
å õ å õå õ å õ

+ + =æ ö æ öæ ö æ ö
ç ÷ ç ÷ç ÷ ç ÷

 are 

 1) rational & unequal 2) irrational 3) imaginary 4) equal 

32. p(x) is a polynomial such that () ( ) 22 5 18p x p x x+ = - then 
()

3
lim

3x

p x

x­

å õ
=æ ö

-ç ÷
 

 1) 6 2) 9 3) 18 4) 0 

33. Let ()

21 1 1 1

1
1 log 0

x x

f x
x

x

ë- - - ¢ ¢
î
=ì
+ >î
í

 then 

 1) f is not continuous at 1x=  2) f is not differentiable at 1x=  

 3) f is continuous and different 1x=  4) ()'f x  not exists for all ( )0,1xÍ  

34. Let ()

( )
3

2

4 3
10

sin log 1
4 3

0

x

x
x xf x

xb

ë -
î =
î å õ
=ì +æ ö
î ç ÷
î =í

 if f is to be continu9ous at x = 0 then ( )12 log
b

ab=  

then 
7

a b+
= 

 1) 7 2) 1 3) 14 4) 3 

35. The function ()

2

1 cos4
if 0

if 0

2
if 0

16 4

x
x

x

f x A x

x
x

x

ë
-î <

î
î
= =ì
î
î >
î + -í

 is continuous at 0x=  for 

 1) A = 16 2) A = 8 3) A = 4 4) no value of A 

 

NUMERICAL VALUE QUESTIONS  

36. If f is a real valued function defined for all 0,1x¸  and satisfying the relation 

()
1 2 2

1 1
f x f

x x x

å õ
+ = -æ ö

- -ç ÷
 then ()

2
lim
x
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­

= 

37. If () ()
2 2

1 1 1 0
,

2 2 1 1 0

x x x x
f x g x

x x x x

- ² + >ë ë
= =ì ì

- < - + ¢í í
 and ()h x x=  then ()( )( )

0
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f g h x
­
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38. 
3

4

tan tan
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x x

x
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-
=
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39. 
0

lim sin cot 2
3x

x
mx

­

å õ
=æ ö

ç ÷
 then m = 

40. Let ()

1 tan 1

tan 1 tan

1 tan 1

x

f x x x

x

= -

- -

 then the number of values of óxô such that 0
2

x
p

¢ <  at which 

ófô is not continuous is 

41. For ( )0,1xÍ  define ()
( )

( )

1 if x isrational

1
1 if x isnot rational

4

x x

f x
x x

-ë
î
=ì

- -î
í

 than the number of points in (0, 1) 

at which f is continuous is 

42. ()

22 16
if 2

4 16

f 2

x

x
x

f x

k i x

+ë -
¸î

= -ì
î =í

 at x = 2 continuous then k = 

43. Number of points of discontinuity of the function () 2

1

2
f t

t t
=
+ -

 where 
1

1
t

x
=
-

 is 

44. If ()
72 9 8 1

0
2 1 cos

log 2log3 0

x x x

x
f x x

k x

ë - - +
¸î

= - +ì
î =í

 is a continuous then k = 

45. The value of f(0) so that the function ()
( )

( )

1

3

1

5

27 2 3

9 3 243 5

x
f x

x

- -
=

- +

 is continuous at x = 0 is 

46. Let ()

2sin
2

sin
2 2

cos 2

x if x

f x a x b x

x x

p

p p

ë
- ¢-î
î
î
= + - < <ì
î

²î
î
í

 is continuous then 
2

a b+
= 

 

DIFFERENTIABILITY  

1. Let f and g be differentiable function such that () ()3 5, 3 7f g= =, () ()' 3 13, ' 3 6f g= =, 

()' 7 2f =  and ()' 7 0g = , if () ()h x fog x=  then ()' 3h  is equal to 

 1) 14 2) 6 3) 12 4) 10 

2. If  f(x) and g(x) are two functions from R to R such that ()( )
8

3 2 2fog x x x= - +  then () ()' 1 ' 1f g  

is 

 1) 8 2) 16 3) 12 4) 24 

3. The number of points at which the function () 1 1f x x x= + + - is not differentiable is 

 1) 2 2) 1 3) 0 4) infinite 

4. The function () logf x x=  is 

 1) continuous and differentiable for 0 1x< ¢ 

 2) differentiable for 0 1x< < but not differentiable 1x=  

 3) discontinuous at 1x=   4) not differentiable for all x > 0 
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5. If  
2

2 2

3 3
,

1 1

t t
x y

t t
= =
+ +

 then ()
dy

h t
dx
=  is 

 1) exactly differentiable at 1t=° 2) not differentiable at 1t=° 

 3) not differentiable at 0t=  4) not differentiable at more than two points 

6. Consider the function () sin cosf x x x= +  for 0 2x p< <  then 

 1) ()f x  is differentiable  ( )0,2x p" Í   

 2) ()f x  is not differentiable  at 
3

, ,
2 4 2

x
p p p
=  and differentiable  at all other values in ( )0,2p  

 3) ()f x  is not differentiable  at 
3

,
2 2

x
p p
=  and differentiable  at all others values in ( )0,2p  

 4) f is discontinuous at 
3

, ,
2 2

x
p p
p=  

7. If  the function ()
2

2 1

1

x x
f x

x ax b x

ë ¢î
=ì

+ + >îí

 is continuous for all real óxô then 

 1) 2, 1a b= =- and f is differentiable for all x  

 2) 2, 1a b=- = and is not differentiable at 1,1x=-  

 3) 2, 1a b= =- and f is not differentiable at 1,1x=-   

 4) 2, 1a b=- =- and f is not differentiable  1,1x=-  

8. Which of the following function (s) is differentiable at x = 0 

 1) cosx x+  2) cosx x-  3) sin x x+  4) sin x x-  

9. Let ()
1 1

0

0 0

x
x

g x x

x

ë + -
>î

=ì
î =í

 then ógô is 

 1) continuous and differentiable at x = 0 2) continuous differentiable for all x > 0 

 3) not continuous at x = 0 4) not differentiable at x = 0 

10. Let () []f x x x=  where []x  denotes the integral part of  x if x is not an integer then ()'f x = 

 1) []x  2) []2 x  3) 2x  4) does not exist 

11. Suppose f is twice differentiable function satisfying () ()"f x f x=-  define two functions ()g x  

and ()h x  by () ()"g x f x=  and () ()( ) ()( )
2 2

h x f x g x= + . If ()5 5h =  then ( )10h  is equal to 

 1) 5 2) 10 3) ï 5 4) ï 10 

DIFFERENTIATION  

1. If 
2

1

2

9
cos

9

x
y

x

-å õ-
= æ ö

+ç ÷
then ( )' 1y -  is equal to  

 1) 
3

5
-  2) 

3

5
 3) 

2

7
 4) 

3

8
 

2. If 1 1

2 2

1 1
tan tan .....

cos cos 1 cos 3cos 3
y

x x x x

- -å õ å õ
= + +æ ö æ ö

+ + + +ç ÷ ç ÷
 upto ónô terms then ()' 0f  

 1) 0 2) 1 3) 
2

p
 4) p 

3. If ()
sinx

f x x=  then '
4

f
på õ
-æ ö
ç ÷

 is equals 

 1) 

1

2 2 4 2 2
log

4 2

p

p p

è øå õ
-é ùæ ö

ç ÷ê ú
 2) 

1

2 2 4 2 2
log

4 2

p

p p

è øå õ
+é ùæ ö

ç ÷ê ú
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 3) 

1

2 2 2 2
log

4 2 4

p p

p

è øå õ
-é ùæ ö

ç ÷ê ú
 4) 

1

2 2 2 2
log

4 2 4

p p

p

è øå õ
+é ùæ ö

ç ÷ê ú
 

4. If ( )( )log log ....
yy

e ey x x
-´

= + +  then 
dy

dx

å õ
æ ö
ç ÷

 at 2 2, 2x e yè ø= - =
ê ú

 is 

 1) 
( )

( )2

log / 2

2 2 1

e

e -
 2) 

( )

( )2

2 log / 2

1

e

e -
 3) 

( )2

log 2

2 2 1e -
 4) 

( )

( )2

log / 2

1

e

e -
 

5. If 

.....

x
y

x
a

x
b

x
a

b

=

+

+

+
+ +´

 then 
dy

dx
= 

 1) 
( )

1

2a y b+
 2) 

( )2

b

a y b+
 3) 

( )
1

2ab y b+
 4) 

( )2

ab

y b+
 

6. If ..... .....y y y x x x- - - ´ = + + + ´ then 
dy

dx
 is equal to 

 1) 
1

1

y x

y x

- +

- -
 2) 

y x

y x

-

+
 3) 

1x y

y x

+ +

-
 4) 

1y x

y x

- +

+
 

7. Let ()
2

2 2

x x
f x

x x

-
=
+

then ()( )1d
f x

dx

-  is equal to  

 1) 
( )

2

3

1 x

-

-
 2) 

( )
2

3

1 x-
 3) 

( )
2

1

1 x

-

-
 4) 

( )
2

7

1 x

-

-
 

8. Let () 5 32 3 4f x x x x= + + + then the value of ()( )128
d

f x
dx

-  at 2x=- is 

 1) 1 2) 2 3) 
1

14
 4) ï 2 

9. If () (),x t y tf= =Y  then 
2

2

d y

dx
 is 

 1) 
()

2

' '' ' ''

'

f y y f

f

-
 2) 

()
3

' '' ' ''

'

f y y f

f

-
 3) 

''

"

f

y
 4) 

''

"

y

f
 

10. If ()2 ,y p x=  a polynomial of degree 3, then 
2

3

2
2

d d y
y

dx dx

è ø
é ù
ê ú

 is equal to 

 1) () ()"' 'p x p x+  2) () ()" '"p x p x+  3) () ()'"p x p x  4) constant 

11. () ()()x f x g xf =  and () ()' 'f x g x k= , then 
()()

2k

f x g x
= 

 1) 
()

()

()

()

()

()

" " "x f x g x

x f x g x

f

f
- -  2) 

()

()

()

()

()

()

" " "x f x g x

x f x g x

f

f
+ +  

 3) 
()

()

()

()

()

()

" " "x f x g x

x f x g x

f

f
+ -  4) 

()

()

()

()

()

()

" " "x f x g x

x f x g x

f

f
- +  

12. If () ( )sgn cos ,f x x=  then '
2

f
på õ
æ ö
ç ÷

 is 

 1) does not exist 2) ï 1 3) 1 4) 2 
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13. If ()( )( ) ( ) ( )( )cos sin cos3 sin3 ..... cos 2 1 sin 2 1f x x i x x i x n x i n x= + + - + - then ()"f x  is 

 1) ()2n f x  2) ()4n f x-  3) ()2n f x-  4) ()4n f x  

14. If ( ) ( )tan cota f x b f x x+ = then ( )' cotf x = 

 1) 
1

a b-
 2) 

2sin x

a b+
 3) 

2sin x

a b-
 4) 

2sin x

b a-
 

15. If 
3 4

5 6

x
y f

x

+å õ
= æ ö

+ç ÷
 and () 2' tanf x x=  then 

dy

dx
 is equal to 

 1) 
( )

2

2

3 4 1
2 tan

5 6 5 6

x

x x

+å õ
- ³æ ö

+ç ÷ +
 2) 

2
2

2

3tan 4
tan

5tan 6

x
f x

x

å õ+
æ ö

+ç ÷
 

 3) 2tanx  4) 
( )

2

3 4 1
2 tan

5 6 5 6

x

x x

+å õ
³æ ö

+ç ÷ +
 

16. If 
sin

cos
1

sin
1

1 cos .....

x
y

x

x

x

=

+

+
+ ´

 then 
dy

dx
= 

 1) 
( )1 cos sin

1 2 cos sin

y x y x

y x x

+ +

+ + -
 2) 
( )1 sin cos

1 2 cos sin

y x y x

y x x

+ +

+ + -
 3) 
( )1 cos sin

1 2 cos sin

y x y x

y x x

+ -

+ - +
 4) 
( )1 cos sin

1 2 cos sin

y x y x

y x x

+ +

+ - -
 

17. If 1sin 2st -=  then 
ds

dt
 is equal to 

 1) 
2

log 2

1 t-
 2) 

sin

log 2

t
 3) 

cot

log 2

t
 4) 

tan

log 2

t
 

18. ( )( )( )2 1 1cos tan sin cot
d

x
dx

- -è ø=
ê ú

 

 1) 

( )
2

2

2

2x +
 2) 

( )
2

2

2

2

x

x +
 3) 

2

2 1

2

x

x

+

+
 4) 

( )
2

2

2

1

x

x

-

-
 

19. If ()( )
() () ()g y f x g y

f x e
-

=  then 
dy

dx
= 

 1) 
() ()

() ()
2

' log

1 log

f x f x

g y f x+è øê ú

  2) 
() ()

() ()
2

' log

' 1 log

f x f x

g y f x+è øê ú

 

 3) 
() ()

() ()
2

log

' 1 log

f x f x

g y f x-è øê ú

 4) 
() ()

() ()
2

' log

1 log

f x f x

g y f x-è øê ú

 

20. A function is represented parametrically by the equations 
3 2

1 3 2
,

2

t
x y

t t t

+
= = + then 

3
dy dy

x
dx dx

å õ
- æ ö
ç ÷

 has the absolute value equal to 

 1) ï 1 2) 1 3) 0 4) 2 

21. If ()
1

logxf x x=  then set of all possible values at óxô for which ()' 0f x =  is 

 1) ( )0,´  2) ( )1,´  3) ( ) ( )0,1 1,Ç ´ 4) ( )0,1  
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22. If log

x
x

y
a bx

å õ
= æ ö

+ç ÷
 then 

2
3

2

d y
x

dx
= 

 1) 

2
dy

x y
dx

å õ
-æ ö

ç ÷
 2) 

2

dx
x x

dy

å õ
-æ ö

ç ÷
 3) 

2
dy

x y
dx

å õ
+æ ö

ç ÷
 4) 

2

dx
x y

dy

å õ
-æ ö

ç ÷
 

23. If 
( ) ( )a x a x b x x b

y
a x x b

- - - - -
=

- + -
 then 

dy

dx
 (wherever et defined) is 

 1) 
( )

( )( )

x a b

a x x b

+ +

- -
 2) 

( )( )

2

2

x a b

a x x b

- -

- -
 3) 

( )( )2

a b

a x x b

+

- -
 4) 

( )

( )( )

2

2

x a b

a x x b

+ +

- -
 

24. If 23x y e+ =  then ( ) 0yd
x

dx
=  for x= 

 1) e 2) 2e  3) ee  4) 22e  

25. Let ()

3

2 3

sin cos

6 1 0

x x x

f x

p p p

= -  where ópô is a constant then 
()3

3

d f x

dx

è øê ú at 0x=  is 

 1) 36p  2) 2p p+  3) 3p p+  4) independent at ópô 

26. The derivative of ( )( )( ) ( )1 2 3 ....y x x x n x= - - - - at 1x=  is 

 1) 0 2) ! 1-  3) ( ) ( )
1

1 1 !
n

n
-

- -  4) ( )( )1 1 !n- -  

27. If ( )sin sinx y y a= +  and 
21 2 cos

dy A

dx x x a
=
+ -

 then the value at óAô is 

 1) 2 2) cosa  3) sina-  4) ï 2 

28. Let óyô be an implicit function of óxô defined by 2 2 cot 1 0x xx x y- - =. Then ()' 1y  equal to 

 1) 1 2) log 2 3) log2-  4) ï 1 

29. Let ()f x  be a polynomial function of second degree. If () ( )1 1f f= - and a,b,c are in A.P then 

() () ()' , ' , 'f a f b f c  are in  

 1) G.P 2) H.P 3) A.G.P 4) A.P 

30. If ( ) ( ) ()3 2, , ' cosu f x v g x f x x= = =  and ()' sing x x=  then 
du

dv
= 

 1) 3 23
cos cos

2
x x ec x  2) 3 22

sin cos
3

x ec x  3) tanx  4) 2tan secx x 

31. If () ( )
n

f x f nx n= "è øê ú  then () ( )'f x f nx = 

 1) 0 2) ( ) ()'f nx f x  3) ()'f x  4) () ()
1

'
n

n f x f x
-

è øê ú  

32. If 
() ()

2 2

f x f yx y
f

++å õ
=æ ö

ç ÷
 for all ,x y RÍ  and () ()' 0 1, 0 1f f=- = then ()2f = 

 1) 
1

2
 2) 1 3) ï 1 4) 

1

2
-  

33. If () xf x e x= +, being differentiable and one to one has differentiable inverse ()1f x- , then 

1d
f

dx

-è øê ú at the point ( )log2f  is 

 1) 
1

log 2
 2) 

1

3
 3) 

1

4
 4) 

1

2
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34. If 
( )( )( ) ( )( )

2

1
ax bx c

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

= + + +
- - - - - -

 then 
'y

y
= 

 1) 
1 a b c

x a x b x c x

è ø
+ +é ù- - -ê ú

 2) 
a b c

a x b x c x

è ø
+ +é ù- - -ê ú

 

 3) 
1 a b c

x x a x b x c

è ø
+ +é ù- - -ê ú

 4) 
3

x
 

35. If ( )( )2y x a x b= - - then 

2
3 2 3

3 2

d d y

dx dx

-è ø
å õé ù=æ öé ùç ÷
é ùê ú

 

 1) 0 2) 1 3) 2 4) ï 1 

36. If () 4nf x x= + then the value of ()
() () ()' 1 " 1 1

1 ....
1! 2! !

nf f f
f

n
+ + + +  is 

 1) 12n-  2) 2 4n+  3) 
1 1 1

1 ....
1! 2! !n
+ + + + 4) 

1

2n
 

37. If 
logx

ey
x

=  and logx

ez=  then 
2

2

d y dy

dz dz
+ = 

 1) ze-  2) 2 ze-  3) zze-  4) ze--  

38. Let ,x y RÍ  satisfying the equation ( )1 1 1 11
tan tan tan

12
x y xy

p- - -+ + = . Then th value of 
dy

dx
 at 

1x=  is equal to 

 1) 
3

1
2

+  2) 
3

1
2

- +  3) 
3

1
2

- -  4) 
3

1
2

-  

39. If () 3 3 4f x x x= + + and ógô is the inverse function of ófô then the value of 
()

()( )
g xd

dx g g x

è ø
é ù
é ùê ú

 at 4x=  

equals 

 1) 
1

6
-  2) 6 3) 

1

3
-  4) 

1

4
 

40. If ()
10cos 5cos3 cos5

cos6 6cos4 15cos2 10

x x x
f x

x x x

+ +
=

+ + +
 then find () () ()0 ' 0 " 0f f f+ + = 

 1) 1 2) 3 3) 4 4) 2 

 

NUMERICAL VALUE QUESTIONS  

41. If 1

2

4sin 2
tan

cos2 6sin

x
y

x x

-å õ
= æ ö

-ç ÷
 then 

dy

dx
 at x = 0 ___ 

42. The differential coefficient of 1 4sin 2 3cos2
sin

5

x x- +å õ
æ ö
ç ÷

 w.r.t 
1 5cos 4sin

cos
41

x x- -å õ
æ ö
ç ÷

 is ___ 

43. Let ()( )( ) ( )1 2 ...... .f x x x x n n N= - - - Í and ()' 5040f n =  then n = ______ 

44. If ()( ) ( )
( )
( )

( )
( )

100 2 99 3 98 100
1 2 3 ...... 100f x x x x x= - - - -  then the value of 

( )

( )

' 101

101

f

f
 is ____ 

45. Let O x p< < and ()y x  be given by ( ) ( ) ( )3 21 sin cos 2 1 sin 2cos 0x y x y x y x+ - + + - =the 

derivative of y w.r.t tan
2

x
 at 

2
x
p
=  is ___ 

46. If () ()0 0, ' 0 2f f= =, then the derivative of ()( )( )( )( )y f f f f x=  at x = 0 in ___ 
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47. If the function () 3 2

x

f x x e= +  and () ()1g x f x-=  then the value of ()' 1g  is ___ 

48. If () 2 3 1cos cos2 cos2 .cos2 ......cos2nf x x x x x x-=  and 1n>  then '
2

f
på õ
æ ö
ç ÷

 is ___ 

49. Let ()u x  and ()v x  are dif ferentiable function such that 
()

()
7

u x

v x
= . If 

()

()

'

'

u x
P

v x
=  and 

()

()

1

u x
q

v x

å õ
=æ öæ ö

ç ÷
, then ___

p q

p q

+
=

-
 

50. If 2 23 1x xy y+ + = then ( )
2

3

2
6

d y
x y

dx
+  is ___  

51. Let 3 8 7y x x= - + and ()x f t= . If 2
dy

dt
=  and 3x=  at t = 0 then 

dx

dt
 at t = 0 is given by ___ 

52. If ( )( )
1

sin cos
2

x y =  then 
2

2

d y

dx
 at ,

4 4

p på õ
æ ö
ç ÷

 is ___ 

53. If () 2 2 4 2 2 4f x x x x x= + - + - - then () ()' 3 ' 6f f+ = ___ 

54. If 2 1 1y x x x= + - - - +, then 
1 1 3 5

' ' ' ' ___
2 2 2 2

y y y y
å õ å õ å õ å õ
- + + + =æ ö æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷ ç ÷

 

55. If () 2f x x= - and () ()( )g x f f x=  then ( )
3

0

' 2 1
r

g r
=

-ä  is equal to ___  

56. If the function ()
1 2 3

24 1
2 3

x
x x

f x e x
-

=- + + + + and () ()1g x f x-=  and 
7 1

'
6

g
k

å õ
- =æ ö
ç ÷

 then K is __ 

57. If 
2

2 21
1 log 1

2 2
e

x
y x x x x= + + + + + and loge

dy dy
x ky

dx dx

å õ å õ
+ =æ ö æ ö

ç ÷ ç ÷
 then k is ___ 

58. If 1 2sin 1 1y x x x x-è ø= - - -
ê ú

 and 0 1x< < then 
dy

dx
 at 

3

2
x=  is ____ 

59. If 
1

3

cos3
cos

cos

x
y

x

-=  and 
cos2 cos4

dy k

dx x x
=

+
 ( )sin 0x>  then ókô is ____ 

60. If 0,
2

x
på õ

Íæ ö
ç ÷

 and ( ) ( )1 2 2

2 2

7 sin
cos 1 cos2 sin 48cos sin 1

2 sin 48cos

d k x
x x x x

dx x x

-è øë û
+ + - = -ì üé ù

í ýê ú -
, 

then the value of ókô is ____ 

 

APPLICATION OF DIFFERENTIATION  
 

1. () 4 3 2: , 8 22 24f R R f x x x x x­ = - + -sum of all local extreme values of ()f x is equal to  

 1) -9 2) -8 3) -17 4) -26 

2. In the interval [ ]0,2 on which of the following function lagrangeôs mean value theorem is not 

applicable 

 1) ()
sin

0

1 0

x
x

f x x

x

ë
¸î

=ì
î =í

 2) () 2

1 1

1 1

x x
f x

x x

- <ë
=ì
- ²í

3) () 2f x x x=  4) () 1xf x e= - 

3. () 2 22 2f x x px q= + + and () 2 22g x x qx p= - +if x RÍ and the minimum value of ()f x is equal 

to the maximum value of ()g x then the value of 
2

2

p

q
is equal to___  
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4.  The slope of the tangent to the curve 3 54y x x= + +which also passes through the origin is 

___  

5. If ()f x is a twice differentiable function such that () () ()0 1 2 0f f f= = =them 

 1) () 0f x = has exactly 3 roots  2) ()1 0f x = at least 3 real values of x  

 3) ()11 0f x = for atleast 2 real values of x 4) ()11 0f x = for atleast real value of x 

6. The number of points where () 2 3 4f x x x= - -is non differentiable 

 1) 1 2) 2 3) 3 4) 4 

7. Let ()f x be a cubic function such that () ()1 111 2 0f f= =if 1x= is a point of local maxima of 

()f x , then the local minimum value of ()f x occurs at  

 1) at 0x=  2) 2x=  3) 4x=  4) 3x=  

8. Let () ()3 22tan 6tan 1 sgn xf x x x e= - + + ,
4 4

x
p p-è ø

" Íé ù
ê ú

then the +ve difference b/w the least 

value and local maximum value of the function is 

 1) 7 2) 8 3) 9 4) 10 

9. If ()f x is a differentiable function satisfying () [ ]1 4 0,4f x x¢ " Í and ()0 0f = then 

 1) () 18f x = has no solution in [ ]0,4xÍ    2) () 18f x = has more than 2 solution in [ ]0,4xÍ   

 3) () 14f x = has no solution in [ ]0,4xÍ    4) () 20f x = has 2 solutions in [ ]0,4xÍ   

10. The smallest natural value of a for which the function () ( )( )12 2 2 1 log2. 6x xf x a a x+ -= - + + - 

increasing x R" Í is   

11. If the function () 3 26f x x x ax b= - + + satisfies all conditions of Rollers theorem in [ ]1,3xÍ  

then the value of a is 

 1) 1 2) 11 3) 22 4) 2 

12. Let ()f b be the minimum values of the expression 2 3 22 3 4y x x b b= - + - +x R" Í then 

maximum value of ()f b as b varies from 0 to 4 is 

 1) 20 2) 19 3) 63 4) 64 

13. ()
{ }2max , , 3

12 3 12

x x x
f x

x x

ë ¢î
=ì

- < ¢îí

s is the set of points in the interval ( )12,12- at which f is not 

differentiable then s is 

 1) equal to { }3,4-  2) { }3, 1,1,3- -  3) an empty set 4) { }3, 1,0,1,3- -  

14. Length of longest interval in which the function () 3 23 4f x x a x= - +is decreasing is 

 1) a 2) 2a 3) 3a 4) 4a 

15. If 4 5y x= -is tangent to the curve 2 3y px q= +at ( )2,3 then ( ),p q is 

 1) ( )2,7  2) ( )2,7-  3) ( )2, 7- -  4) ( )2, 7-  

16. The positive difference between the local maximum value and local min value of function 

() 3 3 1f x x x= - -. [ ]2,3x" Í -  

 1) 20 2) 4 3) 14 4) 22 

17. In ( )0,2p the total number of points where () { }max sin ,cos ,1 cosf x x x x= - is not 

differentiable, are equal to 

 1) 3 2) 4 3) 5 4) 6 

18. Minimum distance b/w the curves 
2 1y x= -and 

2 1x y= -is equal to 

 1) 
3 2

4
 2) 

5 2

4
 3) 

7 2

4
 4) 

2

4
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19.  If () 4 3 23 4 12 12f x x x x= + - +then ()f x is 

1) increasing is ( ) ( ), 2 0,1-¤ - Ç  2) increasing in ( ) ( )2,0 1,- Ç ¤  

3) decreasing in ( ) ( )2,0 0,1- Ç  4) decreasing in ( ) ( ), 2 1,-¤ - Ç ¤ 

20. The volume of a cube is increasing at the rate of 18 3cm per second. When the edge of the cube 

is 12cm, then the rate in 2 /cm sat which the surface area of the cube increases is____  

21. ()
( )

( ) ( )

2 12

2

0 1

sgn 1 cos 2 2 , 1 1

x
x e x

f x
a x x bx x

-ë ¢ ¢î
=ì

+ - + < ¢îí

. If ()f x is differentiable at 1x= then the 

value of a b- is ___  

22. If () cos 2f x x ax b= - +is a function which increases for all x then the maximum value of 

2 1a+ is _____  

23. The function 5 4 35 5 1x x x- + -is 

 1) maximum at 3x= and min at 1x=  2) minimum at 1x=   

 3) neither max nor min. at 0x=  4) max at 0x=  

24. The function ()
1

x
f x

x
=
+

is 

 1) strictly increasing  2) strictly decreasing   

 3) neither increasing nor decreasing  4) not differentiable at 0x=  

25. The abscissa of the points where the tangents to the curve 3 23 9 5y x x x= - - +is parallel to x-

axis  

 1) 0x=  2) 1x=  and -1 3) 1x= and -3 4) 1x=-and 3 

26. The set of values of b for which local extremum values of the function ()f x are +ve, 

() 2 3 22 5
3

3 2

a
f x a x x x b= - + +and maxima occurs at 

1

3
x= is   

 1) ( )4,- ¤ 2) 
3

,
8

-å õ
¤æ ö

ç ÷
 3) 

3
10,

8

å õ
-æ ö
ç ÷

 4) 
3

10,
8

-å õ
-æ ö
ç ÷

 

27. For the function () [ ]cos , 0,2xf x e x x p= Í the slope of the tangent at any point on the curve of 

the function is min at   

 1) x p=  2) 
4

x
p
=  3) 

3

4
x
p

=  4) 
3

2
x
p

=  

28. () 3 24 1f x x x xl= + + +is a monotonically decreasing function of x in the largest possible 

interval 
2

2,
3

-å õ
-æ ö
ç ÷

then  

 1) 4l=   2) 2l=  3) 1l=- 4) lhas no real value 

29. The minimum value of the expression ( )3 2 , , 0x y x y+ > where 2 10xy = occurs when the value 

of y is   

 1) 10 2) 3 10 3) 3 30 4) 
1

30
 

30. If ( ) ( )2 4 3 0 2,3f x x x- + > " Í then () ( )sing x f x= is increasing in   

 1) ( )0,x pÍ  2) 0,
2

x
på õ

Íæ ö
ç ÷

 3) 
5

,
4

x
p

p
å õ
Íæ ö
ç ÷

 4) 
3

,2
2

x
p
p

å õ
Íæ ö
ç ÷

 

31. The volume of a cube is increasing at the rate of 
39 / scm the rate at which the surface area is 

increasing when the edge of the cube is 9cm   

 1) 1 2) 2 3) 3 4) 4 
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32. The minimum distance of a point on the curve 2 4y x= -from origin   

 1) 
15

2
 2) 

19

2
 3) 

15

2
 4) 

19

2
 

33. On which of the following intervals is the function 100 sin 1x x+ -decreasing   

 1) 0,
2

på õ
æ ö
ç ÷

 2) ( )0,1  3) ,
2

p
p

å õ
æ ö
ç ÷

 4) none of the above 

34. 
1

2
x= and 1x= are the extreme points of ()

2cos
log

x
f x a x bx x

p

p
= + +  then  

 1) 2a b- = 2) 1a b+ = 3) 
1

2

a

b
=   4) 2

a

b
=  

35. The line 1
x y

a b
+ =touches the curve 

x

ay be
-

= at the point   

 1) ( )0,0  2) ( )0,a  3) ( )0,b  4) ( ),0b  

36. ()
1

tan 0,
2

f x x x
x

på õ
= + " Íæ ö

ç ÷
has  

 1) one local max  2) one local min  

 3) one local min & one maxim 4) no local max or min 

37. The no of tangents with +ve slope that can be drawn from origin to the curve siny x= is 

 1) 0 2) 2 3) 4 4) infinite many 

38. The curve ( )1 : 1 cos ; 0,C y x x p= - Í , 2

3
:

2
C y x a= +will touch each other if a= 

 1) 
3

2 3

p
-  2) 

3

2 2 3

p
-  3) 

1

2 3

p
-  4) 

3

2 2 3

p
+  

39. If the tangent to the curve 0xy ax by+ + =at ( )1,1 makes an angle ()1tan 2-
with x-axis then 

a b

ab

+
=____   

40. The distance b/w the origin and normal to the curve 2 2xy e x= + at 0x= is  

 1) 
2

3
 2) 

2

5
 3) 

1

3
 4)  

1

5
  

41. Equation of normal to the curve yx y x+ = where it cuts x-axis is 

 1) 1 0x y+ - = 2) 1 0x y- - = 3) 0x y+ = 4) 0x y- = 

42. If the tangent at ( )2 34 ,8p m m to the curve 3 2x y= is also a normal then 2m =____  

 1) 2 2) 
1

9
 3) 

2

9
 4) -2 

43. If at each point of the curve
3 2 2y x ax x= - + +, the tangent is inclined at an acute angle with 

the direction of x-axis then   

 1) 3a¢- or 3a²  2) 0a>  3) 3 3a- < <  4) 0a<  

44. No. of tangents that can be drawn from (2, 0) to the curve 
6y x= is   

1) 0 2) 1 3) 2 4) 3  

45. ()y f x= satisfies the condition of Rolleôs theorem is [ ]2,6 then ()
6

1

2

f x dx=ñ ____  

46. Acute angle b/w two curves 2 2 2 2x y a+ = and 2 2 2x y a- =  is  

 1) 
6

p
 2) 

3

p
 3) 

4

p
 4) 

2

p
 



S R I G A Y A T R I   E D U C A T I O N A L    I N S T I T U T I O N S  -  I N D I A 

 Page | 15 SR MPC JEE MAINS QB :: MATHS CALCULUS 25-01-21 TO 30-01-21 

47. The eccentricity of the ellipse 
2 2

1
4 3

x y
+ =is changed at the rate of 0.1 m/sec the time at which 

it will touch the auxiliary circle is    

 1) 2sec 2) 3sec 3) 6sec 4) 5sec  

48. If 3 2 1x y+ =is a tangent to ()y f x= at 
1

2
x= then 

( )
2 20

1

2 2

x xx

x x
Lt

e e
f f

-­

-
=

å õ å õ
-æ ö æ ö

ç ÷ ç ÷

  

 1) 
1

3
 2) 

1

2
 3) 

1

6
 4) 

1

7
 

49. Suppose that water is emptied from a spherical tank of radius 10cm. If the depth of the water 

in the tank is 4cm and is decreasing at the rate of 2cm/sec. Then the radius of the top surface 

of water is decreasing at the rate of  

 1) 1 2) 
2

3
 3) 

3

2
 4) 2 

50. The minimum value of 
( )2 22 2 1 sinx x x

e
- +

  

 1) e 2) 
1

e
 3) 1  4) 0 

INDEFINITE INTEGRATION  

1. If ( ) ( )
3

tan tan ,
cos 2sin 2

A Bdx
x C x k

x x
= + +ñ  where k is a constant of integration, then A+B+C 

equals :    

 1) 
21

5
   2) 

16

5
  3) 

7

10
  4) 

27

10
 

2. The integral 

( ) 21

dx

x x x+ -
ñ  is equal to: (where C is a constant of integration)    

 1) 
1

2
1

x
C

x

+
- +

-
   2) 

1
2

1

x
C

x

-
- +

+
  3) 

1

1

x
C

x

-
- +
+

  4) 
1

2
1

x
C

x

+
+

-
  

3. The integral 

( )( )
3 5

4 41 2

dx

x x+ -
ñ  is equal to:     

 1) 

1

41
4

2

x
C

x

+å õ
+æ ö

-ç ÷
   2) 

1

42
4

1

x
C

x

-å õ
+æ ö

+ç ÷
  3) 

1

44 1

3 2

x
C

x

+å õ
- +æ ö

-ç ÷
  4) 

1

44 2

3 1

x
C

x

-å õ
- +æ ö

+ç ÷
  

4. If
( )

()( )
2

2

2

log 1 1

21

t t
dt g t C

t

+ +
= +

+
ñ , where C is a constant, the g(2) is equal to:    

 1) ( )2log 2 5+    2) ( )log 2 5+   3) ( )1
log 2 5

5
+   4) ( )1

log 2 5
2

+   

5. 
( )

8 8

2 2

sin cos

1 2sin cos

x x
dx

x x

-

-
ñ  is equal to:    

 1) 
1

sin 2
2

x c+    2) 
1

sin 2
2

x c- +  3) 
1

sin
2

x c- +  4) 2sin x c- +  

6. The integral ( )
2

1

2

1
cos 0

1

x
x dx x

x

-å õ-
>æ ö

+ç ÷
ñ  is equal to:    

 1) ( )2 11 tanx x x c-- + + +   2) ( )2 11 cotx x x c-- + + 
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  3) ( )2 11 cotx x x c-- + + +  4) ( )2 11 tanx x x c-- + +  

7. The integral 

( )

2 2

2
3 3

sin cos

sin cos

x x
dx

x x+
ñ  is equal to:    

 1) 
( )3

1

1 cot
c

x
+

+
   2) 

( )

3

3

cos

3 1 cot

x
c

x

-
+

+
  3) 

( )3

1

3 1 cot
c

x

-
+

+
  4) 

( )

3

3

sin

1 cot

x
c

x
+

+
  

8. If m is a non-zero number and 

( )
()

5 1 4 1

3
2

2
,

1

m m

m m

x x
dx f x c

x x

- -+
= +

+ +
ñ  then ()f x  is:    

 1) 

( )

5

2
22 1

m

m m

x

m x x+ +
   2) 

( )

4

2
22 1

m

m m

x

m x x+ +
  3) 

( )

( )

5 4

2
2

2

1

m m

m m

m x x

x x

+

+ +
  4) 

( )

( )

5 4

2
22 1

m m

m m

x x

m x x

-

+ +
  

9. If ()7

dx
p x

x x
=

+ñ
 then, 

6

7

x
dx

x x+ñ
 is equal to:    

 1) ()ln x p x c- +   2) ()ln x p x c+ +  3) ()x p x c- +  4) ()x p x c+ +  

10. If ()
1 1

2
cot cot

2

1
,

1

x xx x
e dx A x e C

x

- -- +
= +

+ñ  then A(x) is equal to:    

 1) -x   2) x  3) 1 x-   4) 1 x+   

11. The integral 
2 22 2

xdx

x x- + -
ñ  equals:    

 1) 2log 1 2 x c+ + +   2) 2log 1 2 x c- + - +  3) 2log 1 2x x c- - - +  4) 2log 1 2x x c- + +  

12. The value of 

( )1

dx

x x+
ñ  is    

 1) 2log x C+    2) 2log 1 x C+ +   3) log 1 x C+ +  4) None these  

13. The value of 
( )

1 cot

logsin

x
dx

x x

+

+ñ
 is:     

 1) log logsinx x C+ +   2) log logsinx x C- +  3) 2log logsinx x C+ +  4) None of these 

14. The value of 
( )log sin

tan

x
dx

xñ  is:     

 1) 
( )

2

log sin

2

x
C

è øê ú+    2) 
( )log sin

2

x
C

è øê ú
+   3) 

( )
2

sin

2

x
C+   4) None of these 

15. The value of 
( )sin .sin

dx

x x a+ñ  is equal to:    

 1) 
( )
sin

cosec ln
sin

x
C

x
a

a
+

+
   2) 

( )sin
cosec ln

sin

x
C

x

a
a

+
+  

  3) 
( )sec

cosec ln
sec

x
C

x

a
a

+
+   4) 

( )
sec

cosec ln
sec

x
C

x
a

a
+

+
  

16. If ( ) ( )
1

sin 2 cos2 sin 2 ,
2

x x dx x a b- = - +ñ  then:    

 1)  
5

,
4

a b R
p

= Í  2) 
5

,
4

a b R
p

=- Í  3) ,
4

a b R
p
= Í   4) None of these  
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17. The value of 
cos2

cos

x
dx

xñ  is equal to:    

 1) 2sin sec tanx ln x x C- + +   2) 2sin sec tanx ln x x C- - + 

  3) 2sin sec tanx ln x x C+ + +  4)  None of these 

18. The value of 
5 555 .5 .5

xx
xdxñ  is equal to    

 1) 
()

5

3

5
x

C
ln
+    2) ( )

5 355 5
x

ln C+   3) 
( )

5

3

55

5

x

ln
  4) None of these  

19. The value of 
tan

sin cos

x
dx

x xñ  is equal to:    

 1) 2 tanx C+    2) 2 cotx C+   3) 
tan

2

x
C+   4) None of these  

20. The value of 3tan 2 sec2x xdxñ  is equal to:    

 1) 31 1
sec 2 sec2

3 2
x x C- +    2) 31 1

sec 2 sec2
6 2

x x C- - +   

 3) 31 1
sec 2 sec2

6 2
x x C- + 4) 31 1

sec 2 sec2
3 2

x x C+ +   

21. The value of 
( )

2

cos2

sin cos

x
dx

x x+
ñ  is equal to:    

 1) 
1

sin cos
C

x x

-
+

+
   2) ( )sin cosln x x C+ +   3) ( )sin cosln x x C- +   4) ( )

2
sin cosln x x C+ +  

22. If 

1 7 5 3
13 5 5 5 52 2 2 2
2 2 2 2 2. 1 1 1 1x x dx A x B x C x
å õ å õ å õ å õ
+ = + + + + +æ ö æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷ ç ÷

ñ , then A,B and C are:    

 1) 
4 8 4

, ,
35 25 15

A B C= =- =   2)  
4 8 4

, ,
35 25 15

A B C= = = 

 3) 
4 8 4

, ,
35 25 15

A B C=- =- =  4) 
4 8 4

, ,
35 25 15

A B C= =- =- 

23. If ( )3 3cos4 sin 4 cos4x xe xdx e A x B x C= + +ñ  then: 

 1) 4A = 3B 2) 2A = 3B 3) 3A = 4B 4) 4A + 3B =1 

24. The value of 

( )
3

2 4 4

1

1

dx

x x +
ñ  is equal to: 

 1)  

1

4

4

1
1 C

x

å õ
+ +æ ö
ç ÷

 2) ( )
1

4 41x C+ +  3) 

1

4

4

1
1 C

x

å õ
- +æ ö
ç ÷

 4) 

1

4

4

1
1 C

x

å õ
- + +æ ö
ç ÷

  

25. If 
4 3 2 1

dx A B x
ln C

x x x x x
= + + +

+ +ñ , then:  

 1) 
1

, 1
2

A B= = 2) 
1

1,
2

A B= =- 3) 
1

, 1
2

A B=- = 4) None of these  

26. If 

9 53

2 2
11

cos
2 tan tan

sin

x
dx A x B x C

x

- -å õ
=- + +æ ö
ç ÷

ñ , then:  

 1) 
1 1

,
9 5

A B= =- 2) 
1 1

,
9 5

A B= = 3) 
1 1

,
9 5

A B=- = 4) None of these  
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27. The value of sec 1x dx-ñ  is equal to:  

 1) 2 1
2 cos cos

2 2 2

x x
ln C
å õ

+ - +æ öæ ö
ç ÷

 2) 2 1
cos cos

2 2 2

x x
ln C
å õ

+ - +æ öæ ö
ç ÷

 

 3) 2 1
2 cos cos

2 2 2

x x
ln C
å õ

- + - +æ öæ ö
ç ÷

 4) None of these  

28. The value of tan .tan 2 .tan3x x xdxñ is: 

 1) 
1 1

sec sec3 sec2
3 2

ln x ln x ln x C- + - + 2) 
1 1

sec sec3 sec2
3 2

ln x ln x ln x C+ - + 

 3) 
1 1

sec sec3 sec2
3 2

ln x ln x ln x C- + + 4) None of these  

29. The value of 
3

sin

2

cos sin

cos

x x x x
e dx

x

-
ñ  is:  

 1) ( )sin secxe x x C+ + 2) ( )sin cosxe x x C+ + 3) ( )sin secxe x x C- + 4) None of these  

30. The value of 
( )2 2sin

1 cos

1 x

x x
dx

x x e

+

-
ñ  is : 

 1) sin 2 2sin1
n log 1

2

x xxe x e K+ + + 2) sin 2 2sin1
n log 1

2

x xxe x e K- - + 

 3) sin 2sin1
n log 1

2

x xxe xe K- + + 4) none of these 

31. If () 3

2sin sin 2x x
f x dx

x

-
=ñ , where 0x¸ , then ()

0
lim '
x

f x
­

 has the value 

 1) 0 2) 1 3) 2 4) not defined 

32. The value of ( )
xe

x x dx
x
+ñ  is equal to 

 1) 2 1xe x x Cè ø- + +
ê ú

  2) 2 2 1xe x x Cè ø- + +
ê ú

 

 3) 2 1xe x x Cè ø- + +
ê ú

  4) 2 1xe x x Cè ø+ + +
ê ú

 

33. The value of ( )tan sec sine dq q q q-ñ  is equal to 

 1) tan sine Cq q- + 2) tan sine Cq q+  3) tan sece Cq q+  4) tan cose Cq q+  

34. the value of 
( )

7

7

1

1

x
dx

x x

-

+
ñ  is equal to 

 1) 72
1

7
n x n x C+ + + 2) 72

1
7

n x n x C- - + 

 3) 72
1

7
n x n x C- + + 4) 72

1
7

n x n x C+ - + 

35. The value of ( )sin cosn xxe x dx-ñ  is equal to 

 1) cosx x C+  2) sin cosx x x C- +  3) cosnxe x C- + 4) sin cosx x x C+ + 

36. The value of ( )n 1 sin tan
4 2

x
x x dx

pë ûå õ
+ + -ì üæ ö

ç ÷í ý
ñ  is equal to 

 1) ( )1 sinx n x C+ + 2) ( )1 sinn x C+ + 3) ( )1 sinx n x C- + + 4) ( )1 sinn x C- +  
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37. The value of 
2

1 1

1

x
dx

x x

-

+ñ
 is equal to : 

 1) 
2

1 1 1
sin

x
C

x x

- -
+ +   2) 

2
11 1

cos
x

C
x x

--
+ +  

 3) 
2

1 1
sec

x
x C

x

- -
- +   4) 

2
1 2 1

tan 1
x

x C
x

- -
+ - + 

38. The value of 
4 4

sin 2

sin cos

x
dx

x x+ñ  is equal to 

 1) ( )1 2cot cot x C- +  2) ( )1 2cot tan x C-- + 3) ( )1 2tan tan x C- +  4) ( )1tan cos2x C-- + 

39. The value of 
2

dx

x x-

ò
ó
ô

 is equal to 

 1) 12sin x C- +  2) ( )1sin 2 1x C- - +  3) ( )12cos 2 1C x-- - 4) 1 2cos 2 x x C- - +  

40. If cotnnI xdx=ñ  and ( )
2 9

0 1 2 8 9 102 .... ...
2 9

u u
I I I I I I A u C

å õ
+ + + + + + = + + + +æ ö

ç ÷
, where cotu x=  

and C is an arbitrary constant, then 

 1) A is constant 2) A = ï 1 3) A = 1 4) A is dependent on óxô 

41. Value of integral ( )tan cotI x x dx= +ñ , where 
3

0, ,
2 2

x
p p

p
å õ å õ
Í Çæ ö æ ö
ç ÷ ç ÷

 is 

 1) 1 tan cot
2 tan

2

x x
C-

å õ-
+æ öæ ö

ç ÷
 2) 1 tan cot

2 tan
2

x x
C-

å õ+
+æ öæ ö

ç ÷
 

 3) 1 tan cot
2 tan

2

x x
C-

å õ-
- +æ öæ ö

ç ÷
 4) 1 tan cot

2 tan
2

x x
C-

å õ+
- +æ öæ ö

ç ÷
 

42. Value of the integral ( )tan cotI x x dx= +ñ , where 0,
2

x
på õ

Íæ ö
ç ÷

 is 

 1) ( )12 sin cos sinx x C- - +  2) ( )12 sin sin cosx x C- - +  

 3) ( )12 sin sin cosx x C- + + 4) ( )12 sin sin cosx x C-- + + 

43. For any natural number m, the value of ( )( )
1/

3 2 22 3 6 , 0
m

m m m m mx x x x x dx x+ + + + >ñ  is 

 1) 
( )

( )
( )1 /

3 21
2 3 6

6 1

m m
m m mx x x C

m

+

+ + +
+

 2) 
( )

( )
( )131

2 3 6
6 1

m
m m mx x x C

m

+

+ + +
+

 

 3) 
( )

( )
/ 1

3 21
2 3 6

6 1

m m
m m mx x x C

m

+

+ + +
+

 4) none of these 

44. Let ()
( )

1/

1
n

n

x
f x

x
=
+

 for 2n²  and ()( )()0 0 0

occursn times

.....

f

g x f f f x= . Then ()2nx g x dx-

ñ  equals 

 1) 
( )

( )
1

11
1

1

n nnx K
n n

-

+ +
-

 2) 
( )

( )
1

11
1

1

n nnx K
n

-

+ +
-

 

 3) 
( )

( )
1

11
1

1

n nnx K
n n

+

+ +
+

 4) 
( )

( )
1

11
1

1

n nnx K
n

+

+ +
+
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45. The integral 
( )

2

9/2

sec

sec tan

x
dx

x x+
ñ  equals (for some arbitrary constant K) 

 1) 
( )

( )
2

11/2

1 1 1
sec tan

11 7sec tan
x x K

x x

- ë û
- + +ì ü

í ý+
 2) 
( )

( )
2

11/2

1 1 1
sec tan

11 7sec tan
x x K

x x

ë û
- + +ì ü

í ý+
 

 3) 
( )

( )
2

11/2

1 1 1
sec tan

11 7sec tan
x x K

x x

- ë û
+ + +ì ü

í ý+
 4) 
( )

( )
2

11/2

1 1 1
sec tan

11 7sec tan
x x K

x x

ë û
+ + +ì ü

í ý+
 

46. 
( )1n

dx

x x +
ñ  is equal to 

 1) 
1

log
1

n

n

x
c

n x
+

+
 2) 

1 1
log

n

n

x
c

n x

+
+  3) log

1

n

n

x
c

x
+

+
 4) none of these 

47. If 
( )

( )
sin

logsin
sin

x
dx Ax B x c

x
a

a
= + - +

-ñ , then value of (A. B) is 

 1) ( )sin ,cosa a 2) ( )cos ,sina a 3) ( )sin ,cosa a-  4) ( )cos ,sina a-  

48. 
cos sin

dx

x x-ñ , is equal to 

 1) 
1

log tan
2 82

x
c

på õ
- +æ ö

ç ÷
 2) 

1
log cot

22

x
c

å õ
+æ ö

ç ÷
 

 3) 
1 3

log tan
2 82

x
c

på õ
- +æ ö

ç ÷
 4) 

1 3
log tan

2 82

x
c

på õ
+ +æ ö

ç ÷
 

49. 
( )

( )

2

2

log 1

1 log

x
dx

x

ë û-î î
ì ü
+î îí ý

ñ  is equal to 

 1) 
( )

2
log 1

x
c

x
+

+
 2) 

21

xxe
c

x
+

+
 3) 

2 1

x
c

x
+

+
 4) 

( )
2

log

log 1

x

x +
 

50. 
cos 3sin

dx

x x+
ñ , equals 

 1) 
1

log tan
2 2 12

x
c

på õ
+ +æ ö

ç ÷
 2) 

1
log tan

2 2 12

x
c

på õ
- +æ ö

ç ÷
 

 3) log tan
2 12

x
c

på õ
+ +æ ö

ç ÷
  4) log tan

2 12

x
c

på õ
- +æ ö

ç ÷
 

51. The value of 
sin

2

sin
4

xdx

x
på õ
-æ ö

ç ÷

ñ  is 

 1) log cos
4

x x c
på õ

+ - +æ ö
ç ÷

 2) log sin
4

x x c
på õ

- - +æ ö
ç ÷

 

 3) log sin
4

x x c
på õ

+ - +æ ö
ç ÷

 4) log cos
4

x x c
på õ

- - +æ ö
ç ÷

 

52. If the integral 
5tan

sin 2cos
tan 2

x
dx x a n x x K

x
= + - +

-ñ then óaô is equal to 

 1) ï 1 2) ï 2 3) 1 4) 2 
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53. If () ()f x dx xy=ñ , then ( )5 3x f x dxñ  is equals to 

 1) ( ) ( )3 3 2 31

3
x x x x dx Cy yè ø- +
ê úñ  2) ( ) ( )3 3 3 31

3
3

x x x x dx Cy y- +ñ  

 3) ( ) ( )3 3 2 31

3
x x x x dx Cy y- +ñ  4) ( ) ( )3 3 3 31

3
x x x x dx Cy yè ø- +
ê úñ  

54. The integral 

1
1

1
x

xx e
x

+å õ
+ -æ ö
ç ÷
ñ  is equal to 

 1) ( )
1

1
x

xx e C
+

- +  2) 
1

x
xxe C
+

+  3) ( )
1

1
x

xx e C
+

+ +  4) 
1

x
xxe C
+

- + 

55. 
( ) ( )

1/2 1/3
1 1

dx

x x
=

+ - +
ñ  

 1) 
3 2

6 log 1
3 2

t t
t t c

è ø
+ + + - +é ù

ê ú
 where ( )

1

61t x= +  2) 
3 2

6 log 1
3 2

t t
t t c

è ø
- + + - +é ù

ê ú
 where ( )

1

61t x= +  

 3) 
3 2

6 log 1
3 2

t t
t t c

è ø
+ - + - +é ù

ê ú
 where ( )

1

61t x= +  4) none 

56. 
( )

2 1

3 6

1/31

x x x
dx

x x

+ +
=

+
ñ  

 1) 
4

16 cot
4

z
z-è ø

+é ù
ê ú

 where 
1

6z x=  2) 
4

16 tan
4

z
z-è ø

+é ù
ê ú

 where 
1

6z x=  

 3) 
6

16 tan
6

z
z-è ø

+é ù
ê ú

 where 
1

6z x=  4) 
4

16 sin
4

z
z-è ø

+é ù
ê ú

 where 
1

6z x=  

57. 
2tan 2x dx+ =ñ  

 1) 1 1sin tan
sinh sin

2 2

x x- -å õ å õ
+æ ö æ ö

ç ÷ ç ÷
 2) 1 1sin tan

cosh cos
2 2

x x- -å õ å õ
+æ ö æ ö

ç ÷ ç ÷
 

 3) 1 1tan sin
sinh sin

2 2

x x- -å õ å õ
+æ ö æ ö

ç ÷ ç ÷
 4) 1 1tan sin

tanh sin
2 2

x x- -å õ å õ
+æ ö æ ö

ç ÷ ç ÷
 

58. If ( )2 2 2 2x xx e dx e ax bx c d- -= + + +ñ , then the value of 
a

bc
= 

 1) 1 2) 2 3) 3 4) 4 

59. If ( ) () ()sin secxd x f x g x c= - +ñ  then  

 1) () ()sec ,f x x g x x= = 2) () ()tan ,f x x g x x= = 

 3) () ()cos ,f x x g x x= = 4) () ()sin ,f x x g x x= = 

60. If () (), 1xf x x g x e= = - and ( )() () ()1tanfog x dx Afog x B fog x c-= + +ñ  then A B+ = 

 1) 0 2) 1 3) ï 1 4) ï 2 

61. If () 12011

dx
f x C

x x
= +

+ñ
 and ()

2009

220101

x dx
g x C

x
= +

+ñ
, Let () () ()h x f x g x= + , if ()1 0h =  then 

()h e = 

 1) 2 2) 3 3) 1 4) 4 
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62. Let ófô be a polynomial function such that for every real óxô, ( )2 4 21 5 3f x x x+ = + +, then the 

primitive of ()f x  w.r.t óxô is 

 1) 
3 23

3 2

x x
x c- - + 2) 

3 23

3 2

x x
x c+ - + 3) 

3 23

3 2

x x
x c- + - + 4) 

3 23

3 2

x x
x c+ + + 

63. I f 
2

2

d v dv du
u dx u v w

dx dx dx
= - +ñ , then w= 

 1) 
2

2

d u
v dx

dxñ
 2) 

2

2

d v
u dx

dxñ
 3) 

2
du

v dx
dx

å õ
æ ö
ç ÷
ñ  4) 

2
dv

u dx
dx

å õ
æ ö
ç ÷
ñ  

 

NUMERICAL VALUE QUESTIONS  

64. If ()
( )

( )

4 5

2
5

5 4

1

x x
f x dx

x x

+
=

+ +
ñ  and ()0 0f = , then the value of 30 f(1) is 

65. If / 4 / 4

9/2

sin 2 2
tan tan

cos 3 7

a bx
dx x x C

x
= + +ñ  then exponent of 2 in ( )!a b+  is 

66. If sin .cos .cos2 .cos4 .cos8 .cos16x x x x x xdxñ  is 
cos32x

C
k

- +, then ókô is 

67. If 
( )

( )
2

1
3

2 1

2

cos 3
1 9 cos 3

1 9

x x
dx A x B x C

x

-

-
+

= - + +
-

ñ , then A B-  is 

 
 

DEFINITE INTEGRALS  

1. If ( )
1 1

1 1 2

0 0

tan cot 1xdx x x dx- -= + +ñ ñ  then ( )
1

1 2

0

tan 1 x x dx- - +ñ  is equal to 

 1) log 4 2) log 2
2

p
+  3) log 2 4) log 4

2

p
-  

2. The value of the integral 

210

2 2

4 28 196

x dx

x x x

è øê ú

è ø è ø- + +ê ú ê ú
ñ  where [x] denotes the greatest integer less than 

or equal to x, is 

 1) 6 2) 3 3) 7 4) 
1

3
 

3. For 0x> , let ()
1

log

1

x
t

f x dt
t

=
+ñ

. Then ()
1

f x f
x

å õ
+ æ ö
ç ÷

 is equal to 

 1) ( )
21

log
4

x  2) ( )
21

log
2

x  3) logx  4) 21
log

4
x  

4. Let :f R R­  be a function such that ( ) ( )2 2f x f x- = + and ( ) ( )4 4f x f x- = +, for all x RÍ  

and ()
2

0

5f x dx=ñ . Then the value of ()
50

10

f x dxñ  is 

 1) 80 2) 100 3) 125 4) 200 

5. Let ( ): 1,1f R- ­  be a continuous function. If ()
sin

0

3

2

x

f t dt x=ñ , then 
3

2
f
å õ
æ öæ ö
ç ÷

 is equal to 

 1) 
3

2
 2) 3  3) 

3

2
 4) 

1

2
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6. The integral 
( )

1

2

2

0

ln 1 2

1 4

x
dx

x

+

+ñ
, equal 

 1) ln 2
4

p
 2) ln 2

8

p
 3) ln 2

16

p
 4) ln 2

32

p
 

7. If for ( )
1

1, log

e
n

nn P x dx² =ñ , then 10 890P P-  

 1) ï 9 2) 10e 3) ï 9e 4) 10 

8. If [ ] denotes the greatest integer function, then the integral [ ]
0

cosx dx
p

ñ  is equal to : 

 1) 
2

p
-  2) 0 3) 

2

p
 4) ï 1 

9. If for a continuous function () ()( ) 2 2,

t

f x f x x dx t
p

p
-

+ = -ñ , for all t p²-, then 
3

f
på õ
-æ ö
ç ÷

 is 

equal to 

 1) p 2) 
3

p
 3) 

2

p
 4) 

6

p
 

10. Let function F be defined as ()
1

, 0
t

x e
F x dt x

t
= >ñ  then the value of the integral 

1
,

t
x e

dt
t a+ñ

, where 

0a> , is 

 1) () ( )1ae F x F a- +è øê ú  2) ( ) ()ae F x a F a- + -è øê ú 

 3) ( ) ( )1ae F x a F a+ - +è øê ú 4) ( ) ( )1ae F x a F a- + - +è øê ú 

11. If 
2

0 1

y
dt

x
t

=
+

ñ , then 
2

2

d y

dx
 is equal to 

 1) y  2) 21 y+  3) 
21

y

y+
 4) 2y  

12. The integral 

7

3
2

7

4

tan x dx

p

p
ñ  is equal to 

 1) log2 2 2) log 2 3) 2log2 4) log 2  

13. The value of 
22

2

sin

1 2x

x
dx

p

p
-
+ñ

 is 

 1) p 2) 
2

p
 3) 4p 4) 

4

p
 

14. The value of { }
2

1

2x dx
-

ñ  (where function {.} denotes fractional part function) is 

 1) 
1

2
 2) 1 3) 

3

2
 4) 0 

15. The value of ( )
10

0

sin cosx x dx

p

+ñ  is 

 1) 20 2) 40 3) 30 4) none of these 
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16. If ( )
3

3

1

3a x b¢ + ¢ñ  then value of a and b are 

 1) 3, 30a b= =  2) 3, 2 30a b= =  3) 4, 2 30a b= =  4) none of these 

17. The value of 
( )

3
lim 1 ....

3 6 9 3 1n

n n n n

n n n n n n­¤

è ø
+ + + +é ù

+ + + + -é ùê ú

 is 

 1) p 2) 
2

p
-  3) 

2

p
 4) none of these 

18. If ()
1

1 1

x x
f x

x x

<ë
=ì
- ²í

, then ()
2

2

0

x f x dxñ  is equal to 

 1) 1 2) 
4

3
 3) 

5

3
 4) 

5

2
 

19. The value of []( )
3

1

2x x dx
-

- +ñ  is ([x] stands for greatest integer less than or equal to x) 

 1) 7 2) 5 3) 4 4) 3 

20. The value of 
2

2
1 cos

3

n x

xn n

e
dx

e

p

p-

å õ
æ ö
æ ö

å õæ ö- æ öæ ö
ç ÷ç ÷

ñ  is equal to  

 1) 3  2) 3-  3) 
1

3
 4) 

1

3
-  

21. If 

2

1

e

e

dx
I

nx
=ñ  and 

2

2

1

xe
I

x
=ñ  then 

 1) 1 2I I=  2) 1 22I I=  3) 1 22I I=  4) none of these 

22. Let ( ) ( )
3 2

2 2

1 2

0 0

cos , cosI f x dx I f x dx

p p

= =ñ ñ  and ( )2

3

0

cosI f x dx

p

=ñ , then 

 1) 1 3 22 3 0I I I+ + = 2) 1 2 32I I I= + 3) 2 3 1I I I+ = 4) 1 32I I=  

23. The value of 
( )( )20 1 1

x
dx

x x

¤

+ +
ñ  equal to 

 1) 
4

p
  2) 

2

p
 

 3) is same as
( )( )2

0 1 1

dx

x x

¤

+ +
ñ  4) cannot be evaluated 

24. The value of integral ,

b

a

x
dx a b

x
<ñ  is 

 1) b a-  if 0 a b< < 2) if 0a b a b- < < 3) if 0b a a b+ < < 4) b a-  

25. Let : , :f R R g R R­ ­  be continuous function. Then the value of integral 

() ( )

() ( )

2
1

2

4

4

n

n

x
f f x f x

dx
x

g g x g x

l

l

å õ
- -è øæ öê ú

ç ÷

å õ
+ -è øæ öê ú

ç ÷

ñ  is 

 1) depends on l 2) A non-zero constant 3) zero 4) none of these 



S R I G A Y A T R I   E D U C A T I O N A L    I N S T I T U T I O N S  -  I N D I A 

 Page | 25 SR MPC JEE MAINS QB :: MATHS CALCULUS 25-01-21 TO 30-01-21 

26. 
( )

( ) ( )

3 3

2 3

4

4 9

n

n

n x
dx

n x n x

+

-

+

+ + -ñ  is equal to 

 1) cannot be evaluate 2) is equal to 
5

2
 3) is equal to 1 2 3n+  4) is equal to 

1
3

2
n+  

27. The value of integral ( )
0

sinxf x dx

p

ñ  

 1) ( )
0

sin
2

f x dx

p
p
ñ  2) ( )

/2

0

sinf x dx

p

pñ  3) 0 4) none of these 

28. The value of 

2 2

0
lim

x h x

a a

h

n tdt n tdt

h

+

­

-ñ ñ
 

 1) 0 2) 2n x  3) 
2 nx

x
 4) does not exist 

29. The value of () ( )2

1

, 1 2

x

x f x x n t nt dt= + + +ñ , where ()'f x  vanishes is 

 1) 1e-  2) 0 3) 12e-  4) 11 2e-+  

30. If 

2

2

0 0

sin
cos

y x
t

t dt dt
t

=ñ ñ , then the value of 
dy

dx
 is 

 1) 
2

2

2sin

cos

x

x y
 2) 

2

2

2sin

cos

x

x y
 3) 

2

2

2sin

1 2sin
2

x

y
x
å õ
+æ ö
ç ÷

 4) none of these 

 

31. The value of 
( )12

lim sin sin .... sin
n

n

n n n n

pp p p

­¤

-è ø
+ + +é ù

ê ú
 is 

 1) 0 2) p 3) 2 4) none of these 

32. 

1

2 2

2 2 2

1 2
lim 1 1 .... 1

n

n

n

n n n­¤

è øå õ å õå õ
+ + +é ùæ ö æ öæ ö
ç ÷ç ÷ ç ÷ê ú

 is equal to 

 1) 
2

22

e

e

p

 2) 2 /22e ep  3) /2

2

2
e

e

p  4) none of these 

33. The value of 
3

4 4
1

lim
n

n
r

r

r n­¤
=

å õ
æ ö
+ç ÷

ä  is 

 1) log 2 2) 
1

log 2
2

 3) 
1

log 2
3

 4) 
1

log 2
4

 

34. 

2

0

sin
sin

2

n
x

x dx

på õè ø
-æ öé ù
ê úç ÷

ñ  where [.] denotes G.I.F and n IÍ  is equal to 

 1) 0 2) 2n  3) 2np 4) 4n  

35. The value of 
( )

tan cot

2 2

1/ 1/

1

1 1

x x

e e

t
dt dt

t t t
+

+ +
ñ ñ , where ,

6 3
x
p på õ

Íæ ö
ç ÷

, is equal to 

 1) 0 2) 2 3) 1 4) none of these 
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36. If 

( )

1

2
0

; ,
1

n n

dx
I n N

x
= Í

+
ñ  then which of the following statements hold good 

 1) ( )12 2 2 1n

n nnI n l-

+= + -  2) 
2

1

8 4
I
p
= +  

 3) 2

1

8 4
I
p
= -   4) 3

5

16 48
I
p
= -  

37. If 
( ) ( )

1

,

0

1
nm

m n
I t t dt= +ñ , then the expression of 

( ),m n
I  in terms of 

( )1, 1m n
I
+ -

 is 

 1) 
( )1, 1

2

1 1

n

m n

n
I

m m
+ -

-
+ +

 2) 
( )1, 1

1
m n

n
I

m
+ -

+
 3) 

( )1, 1

2

1 1

n

m n

n
I

m m
+ -

-
- +

 4) 
( )1, 1

1
m n

n
I

m
+ -

+
 

38. If ()
2

2

2

1x

t

x

f x e dt

+

-=ñ , then the function ()f x  decreases in 

 1) ( )2,2-  2) ( )0,¤  3) no value of óxô 4) ( ),0-¤  

39. If ()
2

2
2

16

cos cos

1 sin

x
x

y x d

p

q
q

q
=

+
ñ  find ()'y x  at  x p=  

 1) p 2) 2p 3) 3p 4) 4p 

40. ()( ) ( )
1

2

sin

1 sin
x

t f t dt x= -ñ , then 
1

3
f
å õ
æ ö
ç ÷

 is : 

 1) 
1

3
 2) 

1

3
 3) 3 4) 3  

41. The value of ( ) ( ){ }
0

3 2

2

3 3 3 1 cos 1x x x x x
-

+ + + + + +ñ  is equal to 

 1) ï 4 2) 0 3) 4 4) 6 

42. If 
( )

sin

1 sin
n x

nx
I dx

x

p

p p-

=
+

ñ , 0,1,2,.....,n=  then 

 1) 2n nI I +=  2) 
10

2 1

1

10m

m

I p+

=

=ä  3) 
10

2

1

0m

m

I
=

=ä  4) 1n nI I +=  

43. The value 
( )

3 2

2 2

2

sin

sin sin 6

n

n

x x
dx

x n x+ -
ñ  is 

 1) 
1 3

4 2
n  2) 

1 3

2 2
n  3) 

3

2
n  4) 

1 3

6 2
n  

44. The value of integral 
2

2

2

cos
x

x n x dx
x

p

p

p

p
-

+å õ
+æ ö

-ç ÷
ñ  is 

 1) 0 2) 
2

4
2

p
-  3) 

2

4
2

p
+  4) 

2

2

p
 

45. Let [.] denote the greatest integer function then the value of 

1.5

2

0

x x dxè øê úñ  is 

 1) 0 2) 
3

2
 3) 

3

4
 4) 

5

4
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46. Let ()p x  be a function defined on R such that () ( )' ' 1p x p x= - , for all [ ] ()0,1 , 0 1x pÍ = and 

()1 41p = . Then ()
1

0

p x dxñ  

 1) 21 2) 41 3) 42 4) 41 

47. [ ]
0

cotx dx

p

ñ , where [.] denotes the greatest integer function, is equal to 

 1) 1 2) ï 1 3) 
2

p
-  4) 

2

p
 

48. The integral 
2

0
1 4sin 4sin

2 2

x x
dx

p

+ -ñ is 

 1) 4p-  2) 
2

4 4 3
3

p
- -  3) 4 3 4-  4) 4 3 4

3

p
- -  

49. The value of [] ()
1

' , 1
a

x f x dx a>ñ  where [x] denotes the greatest integer not exceeding x, is 

 1) []() () () []( ){ }1 2 ....a f a f f f a- + + +  2) []( ) () () []( ){ }1 2 ....a f a f f f a- - + + +  

 3) []( ) () () []( ){ }1 2 ....af a f f f a- + + +  4) []( ) () () []( ){ }1 2 ....af a f f f a- + + +  

50. If 
2 2 2 22 2 2

1 2 32 2 2 2

0 0 0

cos sin 1 2cos sin
; ;

1 cos 1 sin 4 2cos sin

x x x x
I dx I I dx

x x x x

p p p

+
= =
+ + +ñ ñ ñ  then 

 1) 1 2 3I I I= >  2) 3 1 3I I I> =  3) 1 2 3I I I= =  4) none  

51. ( )
20172017

1
1

r
x r dxp

=
- =ñ  

 1) 
( )

2
2017

2
 2) 

( )( )2017 2018 4031

6
 3) 0 4) 1  

52. 

1

2

1

2

1

2

0

1
cos 2 log

1

1
cos 2 log

1

x
x dx

x

x
x dx

x

-

+å õ
æ ö
-ç ÷

=

+å õ
æ ö
-ç ÷

ñ

ñ

 

 1) 
1

2
 2) 1 3) 0 4) 

1

4
-   

53. 

2 2

2

3

1 x

x
dx

e
-

=
+ñ

 

 1) 6 2) 8 3) 10 4) 4 

54. Let ófô be integrable over [ ]0,a a R" Í . If ( )
2

2

1

0

cos sin cosI f d

p

q q q q= +ñ  and 

( )
2

2

2

0

sin 2 sin cosI f d

p

q q q q= +ñ , then  

 1) 1 22I I=-  2) 1 2I I=  3) 1 22I I=  4) 1 2I I=-  
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55. 
1

2

1

tan log

1

e
x x

dx
x x

-å õ
+ =æ ö
+ç ÷

ñ  

 1) tane 2) ()1tan e-  3) 1 1
tan

e

-å õ
æ ö
ç ÷

 4) none  

56. If 
2 2

1

n

n

r

n
S

r n r=

=
+ -

ä , then lim n

n

S

n­¤
= 

 1) 1 2) 
3

p
 3) 

6

p
 4) 

4

p
  

57. If () { }{ }( )minimum 1 , 1 ;f x x x x R= + - Í, then ()
7

7

f x dx
-

=ñ  

 (where {.} denotes fractional part function) 

 1) 7 2) 14 3) ï 7 4) 0  

58. If () ( )4020 0f x f x- - = and () ()
2011 2009

2009 2011

xf x dx k f x dx=ñ ñ , then 10 k- = 

 1) 2010 2) 2020 3) 2030 4) 2040  

59. Suppose for every integer n, ()
1

2

n

n

f x dx n

+

=ñ . The value of ()
4

2

f x dx
-

ñ  is 

60. Let :f R R­  be a differentiable function and () ()1 1, ' 1 3f f= =. Then the value of 

()( )

( )

2

1

2
1

lim
1

x

x

f t t dt

x­

-

-

ñ
 is 

61. If 

( )

4

2
1

lim

3 4

n

n
r

n

r r n
­¤

= +
ä  is 

62. If 
102

10
0

sinI x xdx
p

=ñ  then the value of 
10 890

c

I I a
b

på õ
+ =æ ö

ç ÷
 then a b c+ + is 

63. If 
( )( )

101

1 2 2 4

100 5 2 2 1 x

dx
I

x x e--

=
+ - +

ñ  and 

101

2 2

100
5 2 2

dx
I

x x
-

=
+ -ñ , then 2

1

I

I
 is 

64. If ()
1

2

sin

1 sin , 0,
2

x

t f t dt x x
på õ

= - " Íæ ö
ç ÷

ñ , then 
1

3
f
å õ
æ ö
ç ÷

 is ____ 

65. If 
1

1 2 3 .... 1
lim

5

a a a a

an

n

n +­¤

+ + + +
=  (where a > ï 1) then the value of óaô is 

DIFFERENTIAL EQUATIONS  

1. The solution of the differential equation 
tan

sec
2 2

dy y x
x

dx y
+ = , where 0

2
x
p

¢ < , and ()0 1y = , is 

given by: 

 1) 1
sec tan

x
y

x x
= -

+
 2) 2 1

sec tan

x
y

x x
= +

+
 3) 2 1

sec tan

x
y

x x
= -

+
 4) 1

sec tan

x
y

x x
= +

+
 

2. If ()y x  is the solution of the differential equation ( ) 22 4 9, 2
dy

x x x x
dx

+ = + - ¸ and ()0 0y = , then 

( )4y -  is equal to : 

 1) 0 2) 1 3) ï 1 4) 2 
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3. The solution of the differential equation ( )22 0ydx x y dy- + = is ()x f y= . If ( )1 1f - =, then 

()1f  is equal to: 

 1) 4 2) 3 3) 2 4) 1 

4. The differential equation representing the family of all circles touching x-axis at the origin is 

( ) ()2 2 dy
x y g x y

dx
- = , then ()g x  equals : 

 1) 
1

2
x  2) 22x  3) 2x  4) 21

2
x  

5. If the general solution of the differential equation '
y x

y
x y
f
å õ

= +æ ö
ç ÷

, for some function f, is given 

by lny cx x= , where ócô is an arbitrary constant, then ()2f  is equal to: 

 1) 4 2) 
1

4
 3) 4-  4) 

1

4
-  

6. If tan sin 2
dy

y x x
dx
+ =  and ()0 1,y = then ()y p  is equal to: 

 1) 1 2) ï 1 3) ï 5 4) 5 

7. The order and degree of the given differential equation : 

3

3

2

2
0

d y

dx
d y

e x y
dx

- + = 

 1) ( )3,2  2) ( )2,3  3) 3, degree is not defined  4) none of these 

8. The order and degree of the given differential equation 
2

2
sin

d y dy
x

dx dx

å õ
= +æ ö

ç ÷
 

 1) ( )2,1   2) 2, degree is not defined 

 3) 1, degree is not defined 4) none of these 

9. Differential equations to the curve : 2 2 1ax by+ =, is : (where a and b are arbitrary constants) 

2

1 2 2
where ,

dy d y
y y

dx dx

å õ
= =æ ö

ç ÷
 

 1) ( )2 1 1 0xyy xy y y+ + = 2) ( )2 1 1 0xyy xy y y+ - = 3) ( )2 1 0xyy xy y y+ + = 4) none of these 

10. Differential equations to the curve: x xxy ae be-= +  is: (where a and b are arbitrary constants) 

 1) 2 12xy y xy- =  2) 2 1 12xy y xy- =  3) 2 12xy y xy+ =  4) none of these 

11. The solution of differential equation: 
2

2

d y dy

dx dx
=  

 1) 1 2

xy c e c= + 2) 1 2

xy c e c-= +  3) /2

1 2

xy c e c= +  4) none of these 

12. The solution of differential equation: 
3 2

3 2
8

d y d y

dx dx
=  satisfying () ()1

1
0 , 0 0

8
y y= = and ()2 0 1y =  

 1) 
8 7

64 8 64

xe x
y= + +  2) 

8 7

64 8 64

xe x
y= - + 3) 

8

8 8

xe x
y= + 4) none of these 

13. The order and degree of the differential equation 

3/2
2

2

2

dy
r

dx
r

d y

dx

è øå õ
+é ùæ ö
ç ÷é ùê ú=  are respectively: 

 1) 2, 2 2) 2, 3 3) 2, 1 4) none of these 
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14. If p and q are order and degree of differential equation 

2 1/32
2 2 2

2
3 sin

d y dy
y x x y x

dx dx

å õ å õ
+ + =æ ö æ ö
ç ÷ç ÷

, 

then: 

 1) p q>  2) 
1

2

p

q
=  3) p q=  4) p q<  

15. Family 3y Ax A= +  of curve represented by the differential equation of degree : (where A is 

arbitrary constant) 

 1) three 2) two 3) one 4) none of these 

16. The differential equation whose solution is ( ) ( )
2 2 2x h y k a- + - = is : (a is a constant) 

 1) 

3
2 2

2

2
1

dy d y
a

dx dx

è øå õ
+ =é ùæ ö
ç ÷é ùê ú

 2) 

3 22 2
2

2
1

dy d y
a

dx dx

è ø å õå õ
+ =é ù æ öæ ö
ç ÷é ù ç ÷ê ú

 

 3) 

23 2
2

2
1

dy d y
a

dx dx

å õè øå õ
+ = æ öæ öé ù
ç ÷ê ú ç ÷

 4) none of these 

17. If () ()'x xf f=  and ()1 2f =  then ()3f  equals : 

 1) 2e  2) 22e  3) 23e  4) none 

18. The solution of 2 2 2

1 1 6 0x y xyy y+ - = are : where
dy

y
dx

å õ
=æ ö

ç ÷
 

 1) 2y Cx=  2) 2x y C=  3) 
1

log
2

ny C x= +  4) 3x y C=  

19. The solution of 
dv k

v g
dt m
+ =- is : 

 1) 
k

t
m

mg
v ce

k

-

= -  2) 
k

t
m

mg
v c e

k

-

= -  3) 
k

t
m

mg
ve c

k

-

= -  4) 
k

t
m

mg
ve c

k
= -  

20. The differential equation for all the straight lines which are at a unit distance from the origin 

is : 

 1) 

2 2

1
dy dy

y x
dx dx

å õ å õ
- = -æ ö æ ö

ç ÷ ç ÷
 2) 

2 2

1
dy dy

y x
dx dx

å õ å õ
+ = +æ ö æ ö

ç ÷ ç ÷
 

 3) 

2 2

1
dy dy

y x
dx dx

å õ å õ
- = +æ ö æ ö

ç ÷ ç ÷
 4) 

2 2

1
dy dy

y x
dx dx

å õ å õ
+ = -æ ö æ ö

ç ÷ ç ÷
 

21. All the curves possessing the following property; the segment of the tangent between the point 

of tangency and the x-axis is bisected at the point of intersection with the y-axis are : 

 1) 2y kx=  2) y kx=  3) 2 2y kx=  4) none of these 

22. The solution of 
32 23 0xydx xdy x y e dx- + = is: 

 1) 
3xx

e C
y
+ =  2) 

3xx
e C

y
- =  3) 

3xx
e C

y
- + = 4) none of these 

23. Solution of the differential equation 
2

2

1
0

1

dy y

dx x

+
+ =
-

 is: 

 1) 1 1tan siny x c- -+ = 2) 1 1tan sinx y c- -+ = 3) 1 1tan .siny x c- - =  4) none 

24. If ()y f x=  and ()
2 sin

cos ; 0 1
1

x dy
x y

y dx

å õ+
=- =æ ö

+ç ÷
, then 

2
y
på õ
æ ö
ç ÷

 is equal to: 

 1) 
1

3
 2) 

2

3
-  3) 

2

3
 4) 

1

3
-  
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25. A tangent drawn to the curve ()y f x=  at ( ),P x y  cuts the x-axis at A and B respectively such 

that : 3:1BP AP= , given that ()1 1f = , then : 

 1) differential equation of curve is 3 0
dy

x y
dx
- = 2) normal at ( )1,1  is 3 2y x- = 

 3) curve passes through 
1

2,
8

å õ
æ ö
ç ÷

 4) differential equation of curve is 3 0
dy

x y
dx
+ = 

26. Let ()f x  be differential on the interval ( )0,¤  such that ()1 1f =  and 
() ()2 2

lim 1
t x

t f x x f t

t x­

-
=

-
 for 

each x > 0. Then ()f x  is : 

 1) 
21 2

3 3

x

x
+  2) 

21 4

3 3

x

x

-
+  3) 

2

1 2

x x

-
+  4) 

1

x
 

27. A curve passes through the point 1,
6

på õ
æ ö
ç ÷

. Let the slope of the curve at each point ( ),x y  be 

sec , 0
y y

x
x x

å õ
+ >æ ö

ç ÷
. Then the equation of the curve is: 

 1) 
1

sin log
2

y
x

x

å õ
= +æ ö

ç ÷
 2) cos log 2

y
ec x

x

å õ
= +æ ö

ç ÷
 3) 

2
sec log 2

y
x

x

å õ
= +æ ö

ç ÷
 4) 

2 1
cos log

2

y
x

x

å õ
= +æ ö

ç ÷
 

28. The solution of the differential equation ( )2 0ydx x x y dy+ + = 

 1) 
1

c
xy
- = 2) 

1
log y c

xy
- + = 3) 

1
log y c

xy
+ = 4) log y cx=  

29. The differential equation representing the family of curves ( )2 2y c x c= + , where 0c> , is a 

parameter, is of order and degree as follows: 

 1) order 2, degree 2 2) order 1, degree 3 3) order 1, degree 1 4) order 1, degree 2 

30. The differential equation which represents the family of curves 2

1

c xy c e= , where 1c  and 2c are 

arbitrary constants is: 

 1) 2'y y=  2) '' 'y y y=  3) . '' 'y y y=  4) ()
2

. '' 'y y y=  

31. Let the population of rabbits surviving at a time t be governed by the differential equation 

()
()

1
200

2

dp t
p t

dt
= - . If ()0 100p = , then ()p t  is equal to 

 1) 1/2400 300e-  2) /2300 200 te--  3) /2600 500 te-  4) /2400 300 te--  

32. Let I be the purchase value of an equipment and ()V t  be the value after it has been used for t 

years. The value ()V t  depreciates at a rate given by differential equation 
()

( )
dV t

k T t
dt
=- -, 

where 0k>  is a constant and T is the total life in years of the equipment. Then the scrap value 

()V T  of the equipment is: 

 1) 2 1
T

k
-  2) 

2

2

kT
I -  3) 

( )
2

2

k T t
I

-
-  4) kTe-  

33. If 
dy

y x
dx
= + and ()0 2y = , then ( )2y n  is equal to: 

 1) 5 2n-  2) 6 2n-  3) 7 2n-  4) 8 2n-  
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34. The curve that passes through the point (2, 3), and has the property that the segment of any 

tangent to it lying between the coordinate axes is bisected by the point of contact is given by: 

 1) 2 3 0y x- = 2) 
6

y
x
=  3) 2 2 13x y+ =  4) 

2 2

2
2 3

x yå õ å õ
+ =æ ö æ ö

ç ÷ ç ÷
 

35. Consider the differential equation 2 1
0y dx x dy

y

å õ
+ - =æ ö
ç ÷

. If ()1 1y =, then óxô is given by: 

 1) 
1/2

4
ye

y e
- -  2) 

1/1
3

ye

y e
- -  3) 

1/1
1

ye

y e
+ -  4) 

1/1
1

ye

y e
- +  

36. The solution of 
2 2 1

2

dy x y

dx xy

+ +
=  satisfying ()1 1y =  is 

 1) 2 2 1y x x= + - 2) 2 2 1y x x= - + 3) 2 1y x x= + - 4) 2 2 1x y y= + - 

37. The solution of the differential equation 3 0

x x

y yye dx xe y dy
- -ë ûî î
- + =ì ü
î îí ý

 

 1) / 22 x ye y c+ = 2) / 22 x ye y c- + = 3) / 22 x ye y c- = 4) / 22 x ye y c- - = 

38. The curve in the first quadrant for which the normal at any point (x, y) and the line joining 

( )0,0  to that point form an isosceles triangle with x-axis as base is 

 1) ellipse 2) rectangular hyperbola 3) parabola 4) circle 

39. The population of a country increases at a rate proportional to the number of inhabitants. f is 

the population which doubles in 30 years, then the population will triple in approximately  

 1) 30 years 2) 45years 3) 48 years 4) 54 years 

40. The solution of the differential equation 

2 32 2 3 3

1 ....
2! 3!

dy x y dy x y dy
x xy

dx dx dx

å õ å õ
= + + + +æ ö æ ö

ç ÷ ç ÷
 is 

 1) ( )
22 logx y c= + 2) ( )

22 logy x c= + 3) logy x c= + 4) 2 logy x c= + 

41. The solution of the differential equation ( )
2

' ''' 3 ''y y y=  is 

 1) 
2

2

cx
y dx e- = + + 2) 

2

2

cx
y dx e= - + 3) 

2

0
2

cy
x dy e+ + + = 4) 

2

0
2

cy
x dy e- - + = 

42. Solution of the differential equation ( )2 4cos tan 2 cos ,
4

dy
x x y x x

dx

p
- = <, when 

3 3

6 8
y
på õ
=æ ö

ç ÷
 is 

 1) 21
tan 2 sin

2
y x x=  2) 21

tan 2 cos
2

y x x=  3) 21
cot 2 cos

2
y x x=  4) 21

sin 2 cos
2

y x x=  

43. Number of values of m NÍ  for which mxy e=  is a solution of the differential equation 

3 2 13 4 12 0y y y y- - + = is 

 1) 1 2) 3 3) 2 4) 4 

44. The solution of the differential equation 
2

2

2
sin3 xd y

x e x
dx
= + + given that ()1 0 1y =  and ()0 0y =  

is 

 1) 
4cos3 1

1
9 12 3

xx x
y e x=- + + + - 2) 

4sin3
1

3 12 3

xx x x
y e=- + + + - 

 3) 
4sin3

1
9 12 3

xx x x
y e=- + + + - 4) 

4cos3
1

3 12 3

xx x x
y e=- + - - + 
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45. A normal at any point (x, y) to the curve ()y f x=  cuts a triangle of unit area with the coordinate 

axes then the differential equation of the curve is 

 1) ( )
2

2 22 1 0
dy dy

y xy x
dx dx

å õ
+ - + =æ ö

ç ÷
 2) 2 22 0

dy
y xy x

dx
+ + = 

 3) ( )
2

2 22 1 0
dy dy

x xy x
dx dx

å õ
+ - + =æ ö

ç ÷
 4) 2 22 0

dy
x xy x

dx
- + = 

46. The solution of the differential equation { } { }2 2 2 21 1 0x x y dx x y ydy+ + + + - = 

 1) ( )
2

3/2
2 21

2 3

y
x x y c- + + = 2) ( )

2
3/2

2 21

2 3

x
y x y c- + + = 

 3) ( )
2

3/2
2 21

2 3

y
x x y c+ - + = 4) 

2

2

y
x c- = 

47. The solution of the differential equation 2x y ydy
e x e

dx

- -= +  passes through origin is ()y f x=  

then ()2fè øê ú is ___ 

48. The solution of the differential equation ( ) ( )2 11 tany dx y x dy-+ = -  is ()x f y= , such that 

()0 1f =  then ( )tan1f -è øê ú is ____ ([.] denotes greater integer function) 

49. If ómô and ónô are the order & degree respectively of the equation 
3

2

5 22 3
2

32 3

3

4. 1

d y

dxd y d y
x

d ydx dx

dx

å õ
æ ö

å õ ç ÷+ + = -æ ö
ç ÷

, then m n+  is _____ 

50. The degree of differential equation of the family of all parabola whose axis is x-axis is ____ 

51. The solution of the equation y x y xdy
e e

dx

+ -= +  is passing through ( )1,1 , then if it is passing 

through ( )0,k  then value of k  is ____ 

52. The solution of the differential equation ( ) ( ) 0x y dy x y dx+ - - = is 2 2 2ax by xy c+ + =, then 

a b+  is ____ 

53. The orthogonal trajectory of 2/3 2/3 2/3x y a+ =  is /3 /3b bx y- =constant, where b NÍ , then value 

of óbô is ____ 

54. A curve passes through (2, 0) and the slope of the tangent at ( ),P x y  is equal to 
( )

2
1 3

1

x y

x

+ + -

+
 

then the equation of the curve is 2y ax bx= + , then value of a b-  is _____ 

55. The differential equation 
2 5

2 4

dy x y

dx x y

å õ- +
=-æ ö

- +ç ÷
 can be converted to homogeneous by 

substitution ,x x h y y k= + = + then 
2 2h k+  is _____ 

56. If 
( )

( )'

f xyxdy
y x

dx f xy
+ =  then ( )

2axf xy ke= , then value of 
1

a
 is ____ 

57. The differential equation corresponding to family of curves 1

2

x c
y

x c

+
=
+

 (for arbitrary 1 2,c c ) is 

( )
2

' 0
1

n a
y y

y
+ =
-

 then value of óaô is ____ 

 


