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EXERCISE-1 
 

1. 
( )

7

7

1 x
dx

x 1 x

−

+
 equals -  

 (A) ( )72
ln x ln 1 x C

7
+ + +    

 (B) ( )72
ln x ln 1 x C

7
− − +   

 (C) ( )72
ln x ln 1 x C

7
− + +    

 (D) ( )72
ln x ln 1 x C

7
+ − +  

 

2. Primitive of 

( )

4

2
4

3x 1
w.r.t.xis

x x 1

−
−

+ +
 

 (A) 
4

x
C

x x 1
+

+ +
 (B) 

4

x
C

x x 1
− +

+ +
 

 (C) 
4

x 1
C

x x 1

+
+

+ +
 (D) 

4

x 1
C

x x 1

+
− +

+ +
 

 

3. If 
x

cosx sin x 1 x
dx

e sin x x

− + −
=

+ +
 ln ( )( ) ( )f x g x C+ +

 

where C is the constant of integration and f(x) is 

positive, then f(x) + g (x) has the value equal to  

 (A) ex + sin x + 2x (B) ex + sin x   

 (C) ex – sin x  (D) ex + sin x +x 

 

4. Integral of ( )1 2cot x cot x cosecx w.r.t.xis+ +  

 (A) 2n cos
x

2
+C  

 (B) 2n
x

sin C
2

+  

 (C) 
1

2
n 

x
cos C

2
+   

 (D) n sinx - n(cosecx – cot x ) + C 

 

5. 
( )2

2

ln x 1 x
x. dxequals

1 x

+ +
−

+
  

 (A) ( )2 21 x ln x 1 x x C+ + + − +   

 (B) ( )2 2

2

x x
.ln x 1 x C

2 1 x
+ + − +

+
  

 (C) ( )2 2

2

x x
.ln x 1 x C

2 1 x
+ + + +

+
  

 (D) ( )2 21 x ln x 1 x x C+ + + + +  

 

6. Let g(x) be an antiderivative for f(x). Then n 

( )( )( )2
1 g x+ is an antiderivative for  

 (A) 
( ) ( )

( )( )
2

2f x g x

1 f x+
 (B) 

( ) ( )

( )( )
2

2f x g x

1 g x+
 

 (C) 
( )

( )( )
2

2f x

1 f x+
 (D) none 

 

7. A function y = f(x) satisfies 

( ) ( ) ( ) ( )2

2

1 1
f " x sin x ;f ' 2  and f 1 0.

2x
= − −   =+ =

The value of 
1

f 
2

 
 
 

is  

 (A) n2 (B) 1  

 (C) 
2


–n2 (D) 1 – n2 

 

8. Consider ( ) ( )
2

3

x
f x ; g(t) f t dt.

1 x
= =

+
  

 If g (1) = 0 then g(x) equals –  

 (A) 
1

3
n ( )31 x+  (B) 

1

3
n

31 x

2

 +
 
 

 

 (C) 
1

2
n 

31 x

3

 +
 
 

 (D) 
1

3
n 

31 x

3

 +
 
 

 

 

9. 
xe

(x x)dx
x

+
 

 (A) 
x2e x x 1 C − + +

     

 (B) 
xe x 2 x 1 C − + +

   

 (C) xe (x x) C+ +     

 (D) xe (x x 1) C+ + +  
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10. 

( )
7/25/23

dx

x x 1+
  

 (A) 

1/6
x 1

C
x

+ 
− + 

 
 (B) 

1/6
x 1

6 C
x

−
+ 

+ 
 

 

 (C) 

5/6
x

C
x 1

 
+ 

+ 
 (D) 

5/6
x

C
x 1

 
− + 

+ 
 

 

11. ( )
( )2 cosx 2sinx 12sin x 1

Let f x
cosx 1 sinx

+−
= +

+

( ) ( )( )xthen e f x f ' x dx+  

 (where C is the constant of integration) 

 (A) ex tan x + C (B) ex cot x + C  

 (C) ex cosec2 x + C (D) ex sec2x + C 
 

12. ∫
x2(1–nx)

n4x–x4
dx equals  

 (A) 
1

2
n (

x

nx
) –

1

4
n( n2 x– x2)+C  

 (B) 
1

4
n (

nx–x

nx+x
) –

1

2
tan–1 (

 n x

x
)+C 

 (C) 
1

4
n (

nx+x

nx-x
)+

1

2
tan–1 (

 n x

x
)+C  

 (D) 
1

4
(n (

nx–x

nx+x
)+tan–1 (

 n x

x
))+C 

 

13. 
( )

( )( )( ) ( )

2x 3 1
C ,

x x 1 x 2 x 3 1 f x

+
= −

+ + + +
 where ƒ(x) 

is of the form of ax2 + bx + c then (a + b + c) 

equals 

 (A) 4 (B) 5  

 (C) 6 (D) none 
 

14. 
( )

2
x

2

x 3
e dxisequal to

x 1

 −
  −
 − 

  

 (A) x x 3
e C

x 1

+ 
+ 

− 
 (B) x x 3

e C
x 1

− 
+ 

− 
 

 (C) x x 1
e C

x 1

+ 
+ 

− 
 (D) 

2

x 1
e C

x 1

 
+ 

− 
 

 (where ‘C” is integration constant) 
 

15. 

( )

3

3
2

x
dxisequal to

2x 1
−

+
  

 (A) 

2

2

1 1
2 C

4 x

−
 

+ + 
   

(B)

2

2

1 1
2 C

4 x

−
 

− + + 
 

 

 (C) 

2

2

1 1
2 C

2 x

−
 

+ + 
 

 (D) 

2

2

1 1
2 C

4 x

 
+ + 

 
 

 (where ‘C’ is integration constant) 

EXERCISE-2 
 

1. 
( )( )2x 1 x x

dx
x x x x

+ −

+ +
  

 

2. A function g defined for all positive real 

numbers, satisfies g'(x2) = x3 for all x > 0 and 

g(1) =1. Compute g(4). 
 

3. ( ) 2 x
sin sin x sin dx

2

  
 −  + −   

  
   

 

4. 
( )

2

6 2

x 3
dx

x x 1

+

+
  

 

5. 
dx

x x x
cot .cot .cot

2 3 6

     

 

6. 
cosecx cot x secx

. dx
cosecx cot x 1 2secx

−

+ +
  

 

7. 
2

1 x
ln ln

1 x
dx

1 x

 + 
  

−  

−
     

 

8.  

x x
x e

e x

    
+    

     
 n x dx  

 

9. 
5 4 3 2

2

x 3x x 8x x 8
dx

x 1

+ − + − +

+
   

 

10.  
( )

( )3

x 1 dx

x x 1

+

+
  

 

11. 1 x
sin dx

a x

−

+
     

 

12. ∫
𝒙𝒏𝒙

(𝒙𝟐−𝟏)𝟑/𝟐
. 𝒅𝒙    

 

13. ∫ [
√𝒙𝟐+𝟏[𝒏(𝒙𝟐+𝟏)−𝟐𝒏𝒙]

𝒙𝟒
] 𝒅𝒙  

 

14. 
6 6

tan 2
d

cos sin




 + 
  

 

15. 

( )

2

3
2

3x 1
dx

x 1

+

−
     
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16. 
( )

( )

2

2
2 2 2

ax b dx

x c x ax b

−

− +
  

 

17. ( ) ( )x x x x x x x xe e cos e e e e cos e e
4 4

dx
x

− − − −    
− + + + + − +   

   


 

 

18. 

( )

2

2
x

x x
dx

e x 1

+

+ +
     

 

19. 
( )cosx 3

2

e xsin x cosx
dx

sin x

+

  

 

20. 

( )

4 5

2
5

5x 4x
dx

x x 1

+

+ +
     

 

21. 
11/3 1/3(sinx) (cosx) dx− −

  

 

22. 
dx

sin x secx+
     

 

23. 

( )

5 4 3 2

2
2 2

4x 7x 8x 2x 4x 7
dx

x x 1

− + − + −

+
  

 

24. 
( ) ( ) ( )

( ) ( )( ) ( ) ( ) ( )2

f '(x)g x g' x f x
Let dx

f x g x f x g x g x

−

+ −


 
( ) ( )

( )
1 f x g x

m tan C.
ng x

−
 −
 = +
 
 

  

 Where m, n N and ‘C’ is constant of integration 

(g(x) > 0). Find the value of (m2 + n2). 
 

25. If the value  

 
( )

( )

2008

k k

2009

1 cot x 1
dx ln | sin x cos x | C,

ktan x cot x

−
= + +

+
  

then find k. 

 

26. 
( ) ( )( )

dx

x x x−  −  −
  

 

27. Suppose
( )2

7 2 7

g x1 7cos x
dx C,

sin xcos x sin x

−
= + where C 

is arbitrary constant of integration. Then find the 

value of g' (0) + g"
4

 
 
 

 

EXERCISE-3 
 

1. ( )( )99sin 101x .sin x dxequals  

 (A) 
( )( )

100
sin 100x sin x

C
100

+    

 (B) 
( )( )

100
cos 100x sin x

C
100

+   

 (C) 
( )( )

100
cos 100x cosx

C
100

+    

 (D) 
( )( )

101
sin 100x sin x

C
101

+   

 

2. The evaluation of  
p 2q 1 q 1

2p 2q p q

px qx
dx

x 2x 1

+ − −

+ +

−

+ +
 is 

 (A) 
p

p q

x
C

x 1+
− +

+
 (B) 

q

p q

x
C

x 1+
+

+
 

 (C) 
q

p q

x
C

x 1+
− +

+
 (D) 

p

p q

x
C

x 1+
+

+
 

 

3. The integral 
sinx

cot x e cosx dx equals  

 (A) 

sin x
tan x e

C
cosx

+  (B) 
sin x

2e C+   

 (C) 
sin x1

e C
2

− +  (D) 

sin x
cot x e

C
2 cosx

+  

 

MORE THAN ONE CORRECT 

4. Which one of the following is FALSE ? 

 (A) 
dx

x. x ln x C
x

= +    

 (B) 
dx

x. x ln x Cx
x

= +   

 (C) 
1

. cosxdx tan x C
cosx

= +   

 (D) 
1

. cosx dx x C
cosx

= +  

 

5. If In = ( )
n

sin x dx n N, then 5I4 – 6I6 is equal 

to -  

 (A) ( )
5

sinx. cosx C+     

 (B) ( )
5

cosx. sinx C+  

 (C) 
2sin2x

cos 2x 1 2cos2x C
8

 + − +    

 (D) 
2sin2x

cos 2x 1 2cos2x C
8

 + + +   
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14. 
sin 2x 2

dx
sin 2x cox2x 1

+

+ +
 = f (x) + C, Where C is 

integration constant and f(0) = 0, then - 

 (A) 
3

f
4 8 2

  
= + 

 
n2    

 (B) 
3

f
4 8 4

  
= + 

 
n2  

 (C) ( )
3

x
4

lim f x doesnot exist


→

   

 (D) ( )
3

x
4

3
lim f x

8
→


= + n3 

 

15. If ( )
3

2 2

2

3z 8z 5
dz z az 36 z 4z 7 b

z 4z 7

− +
= + + − − +

− −


n 2z 2 z 4z 7 C,− + − − +  where a, b  I and C 

is integration constant, then-   

 (A) a> b    

 (B) a < b   

 (C) a + b = 117    

 (D) exactly one out of a or b is a prime number. 

 

16. If
2

x
f (x) ,

x 1
=

−
then which of the following 

is/are correct - 

 (A)  ( )x 1
f e dx

2
= n 

x

x

e 1
C

e 1

−
+

+
  

 (B) ( )f sinx dx secx C= +  

 (C)  ( )f sec d cosec C  = − +   

 (D) ( )2 1
f x dx

4
= n 

1x 1 1
tan x C

x 1 2

−−
− +

+
 

JEE MAIN PYQ 
 

1. If ( ) ( )5 3f (x)dx x ,then x f x dx  isequalto:=    

  [JEE Main-2013] 

 (A) ( ) ( )3 3 2 31
x x x x dx C

3
  −  +
    

 (B) ( ) ( )3 3 3 31
x x 3 x x dx C

3
 −  +   

 (C) ( ) ( )3 3 2 31
x x x x dx C

3
 −  +   

 (D) ( ) ( )3 3 3 31
x x x x dx C

3
  −  +
   

 

2. Let ( )n 5 5
n 4 6I tan xdx, n 1 . I I a tan x bx C,=  + = + +  

where C is a constant of integration, then the 

ordered pair (a, b) is equal to :- 

  [JEE Main-2017] 

 (A) 
1

,0
5

 (B) 
1

,1
5

  

 (C) 
1

,0
5

 (D) 
1

, 1
5

−  

 

3. The integral  

 

( )

2 2

2
5 3 2 3 2 5

sin xcos x
dx

sin x cos xsin x sin xcos x cos x+ + +


is equal to:  

 (A) 
3

1
C

1 cot x

−
+

+
 (B) 

( )3

1
C

3 1 tan x
+

+
 

 (C) 
( )3

1
C

3 1 tan x

−
+

+
 

(D) 
3

1
C

1 cot x
+

+
 

 (Where C is an constant of integration) 

  [JEE Main-2018] 
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26. The integral 
3 54

1
dx

(x 1) (x 2)− +
  is equal to : 

(where C is a constant of integration)  

   [JEE Main-2021] 

 (A) 

1

43 x 2
C

4 x 1

+ 
+ 

− 
 (B) 

5

43 x 2
C

4 x 1

+ 
+ 

− 
 

 (C) 

1

44 x 1
C

3 x 2

− 
+ 

+ 
 (D)  

5

44 x 1
C

3 x 2

− 
+ 

+ 
 

 

27. For real numbers , ,    and , if 

( )

( )

2
2 1

2
4 2 1

x 1
x 1 tan

x
dx

x 1
x 3x 1 tan

x

−

−

 +
− +  

 

 +
+ +  

 



2
1

e

x 1
log tan

x

−
  +

=     
  

 

 
( )2 2

1 1
x 1 x 1

tan tan C
x x

− −
  −  + + +  + 
    

 

  [JEE Main-2021] 

 where C  is an arbitrary constant, then the value 

of 10( ) +  +   is equal to____________. 

 

28. If e e3 3

sin x
dx log |1 tan x | log

sin x cos x
=  + +

+
  

  21 tanx tan x− +
 

 when C is constant of integration, then the value 

of ( )218  ++   is_____. [JEE Main-2021] 

 

29. If

( )
1

2 2
2

dx 2x 1 2x 1
a tan b

x x 13x x 1

− + +   
= +   

+ +  + +
   

    + C, x > 0 

 where C is the constant of integration, then the 

value of ( )9 3a b+  is equal to. 

  [JEE Main-2021] 

30. If ( )
2 13 sin x t

0 0
sin x e dx te dt

e

 − 
=  −   then  +  

is equal to   [JEE Main-2021] 

 

31. Let 

( )
x

n n0 2

1
I (x) dt

t 5
=

+
  , n = 1, 2, 3,….Then 

  [JEE Main-2022] 

 (A) 6 5 5
'50I 9I xI− =  (B) 6 5 5

'50I 11I xI− =

(C) 6 5 550I 9I I− =  (D) 6 5 5
'50I 11I I− =  

 

32.  If 
1 1 x

dx g(x) c,g(1) 0
x 1 x

−
= + =

+
 , then 

1
g

2

 
 
 

 is 

equal to : [JEE Main-2022] 

 (A)  e

3 1
log

33 1

 − 
+  + 

 (B)  e

3 1
log

33 1

 + 
+  − 

 

 (C)  e

3 1
log

33 1

 + 
−  − 

 (D) 
e

1 3 1
log

2 63 1

 − 
−  + 

 

 

33. The integral 

1
1 (cosx sin x)

3
dx

2
1 sin 2x

3

 
− − 

 

 
+ 

 

  is equal 

to  [JEE Main-2022] 

 (A) e

x
tan

1 2 12
log C

x2

2 6

 
+ 

  +
 

+ 
 

   

 (B) e

x
tan

1 2 6
log C

x2

2 3

 
+ 

  +
 

+ 
 

 

 (C) e

x
tan

2 6
log C

x
tan

2 12

 
+ 

  +
 

+ 
 

   

 (D) e

x
tan

1 2 12
log C

x2
tan

2 6

 
− 

  +
 

− 
 

 

1 2 tan 1
tan

3

− − 
+ + 

 

x
C
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34. For 
2

2022

sec x 2022
I(x) dx

sin x

−
=  , if 1011I 2

4

 
= 

 
, 

then  [JEE Main-2022] 

 (A) 10103 I I 0
3 6

    
− =   

   
   

 (B) 10103 I I 0
6 3

    
− =   

   
 

 (C) 10113 I I 0
3 6

    
− =   

   
   

 (D) 10113 I I 0
6 3

    
− =   

   
 

 

35. Let 
( )( )2 2

2x
f (x) dx

x 1 x 3
=

+ +
 .  

 If ( )e e

1
f (3) log 5 log 6

2
= − , then f (4)  is equal to

  [JEE Main-2023] 

 (A)  ( )e e

1
log 19 log 17

2
−     

 (B)  e elog 17 log 18−  

 (C)  e elog 19 log 20−     

 (D)  ( )e e

1
log 17 log 19

2
−  

 

36. For      N, if 
2x 2x

e

x e
log xdx

e x

    
+         

  

 
x x

1 x 1 e
C

e x

 
   

= − +   
    

. Where 
n 0

1
e

n!



=

=   and C 

is constant of integration, then  + 2 + 3 – 4 

is equal to:           [JEE Main-2023] 

 (A) 1 (B) – 4  

 (C) –8 (D) 4 
 

37. Let 
( )

( )
2

x

x 1
I(x) dx,x 0

x 1 xe

+
= 

+
 . If 

x
lim I(x) 0
→

=  

then I(A) is equal to [JEE Main-2023] 

 (A) ( )e

e 2
log e 1

e 1

+
− +

+
 (B) ( )e

e 1
log e 1

e 2

+
+ +

+

(C) ( )e

e 1
log e 1

e 2

+
− +

+
 (D) ( )e

e 2
log e 1

e 1

+
+ +

+
 

38. If ( )
2sin xI(x) e cosxsin2x sinx dx= − and I(0) = 1, 

then I
3

 
 
 

 is equal to [JEE Main-2023] 

 (A) 

3

4
1

e
2

−  (B) 

3

4e   

 (C) 

3

4
1

e
2

 (D) 

3

4e−  

 

39. 
3x x x0 2

6
dx

e 6e 11e 6



+ + +
  [JEE Main-2023] 

 (A) e

512
log

81

 
 
 

 (B) e

32
log

27

 
 
 

  

 (C) e

256
log

81

 
 
 

 (D) e

64
log

27

 
 
 

 

 

40. 

( ) ( )( )
1

e0 2 4x2

1 1 1
dx log

5 2x 2x 1 e
−

  +
=  

  + − +
 ,  

  > 0, then 4 – 4 is equal to:   

   [JEE Main-2023] 

 (A) 21 (B) 0  

 (C) 19 (D) –21 
 

41. Let 
x 7

I(x) dx
x

+
=   and I(9) = 12 + 7 loge7. If 

( )eI(1) 7log 1 2 2=  + + , then 4 is equal to 

  [JEE Main-2023] 

 

42. Let 

( )2 2

dx 2
f (x) , x

33 4x 4 3x
= 

+ −
 . 

 If f(0) = 0 and 11
f (1) tan , , 0−  

=    
  

, 

then 2 + 2 is equal to [JEE Main-2023] 

 

43. If esec2x 1dx log− =   

 
1

cos2x cos2x 1 cos x
 

+  + + + 
 

constant, 

then  −   is equal to ______. 

   [JEE Main-2023] 
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ISI PYQ 

1. Let ( )
3

2f x (tanx) 3tanx tanx= − + . Consider 

the three integrals ( )
1

1 0
I f x dx,  = 

( )
1.3

2 0.3
I f x dx,=  ( )

1.5

3 0.5
I f x dx=  . Then 

    [ISI – 2011] 

 (A) I1 > I2 > I3 (B) I2 > I1 > I3  

 (C) I3 > I1 > I2 (D) I1 > I3 > I2 

 

2. Suppose f is continuously differentiable up to 3rd 

order and satisfies 

 ( ) ( )  ( )
1 3

0
6f x x f x dx f 1 + =  

 Which of the following must be true? 

    [ISI – 2011] 

 (A) f(1) = 0 (B) f '(1) = 2f(1) 

 (C) f '(1) = f(1) (D) f '(1) = 0 

 

3. Let [x] denote the greatest integer less than or 

equal to x. The value of the integral 
 n x x

1
[x] dx

−


is equal to   [ISI – 2016] 

 (A) 
3 2 4 3

e e e e

2 2 3 3
1

log 2 log 2 log 3 log 3
+ − + − + ... 

   
( ) ( )

n n 1

e e

(n 1) (n 1)

log n 1 log n 1

−− −
+ −

− −
 

 (B) 
e e

1 2
1

log 2 log 3
+ + +...+

( )e

n 2

log n 1

−

−
 

 (C) 
21 2

2 3
+ +...+

n 1n

n 1

+

+
 

 (D) 
3 4 32 1 3 2

3 4

− −
+ +...+

n 1 nn (n 1)

n 1

+ − −

+
 

 

4. Let f be a continuous strictly increasing function 

from [0, ) onto [0, ) and g = f–1 (that is, f(x) = 

y if and only if g(y) = x). Let a, b > 0 and a  b. 

Then ( ) ( )
a b

0 0
f x dx g y dy+  is  [ISI – 2016] 

 (A) greater than or equal to ab  

 (B) less than ab 

 (C) always equal to ab    

 (D) always equal to 
( ) ( )af a bg b

2

+
 

JEE ADVANCED PYQ 
 

1. 
2

3 4 2

x 1
dxis equals to

x 2x 2x 1

−
−

− +
  

  [JEE-2006, (3M, -1M)] 

 (A) 
4 2

2

2x 2x 1
c

x

− +
+     

 (B) 
4 2

3

2x 2x 1
c

x

− +
+   

 (C) 
4 22x 2x 1

c
x

− +
+     

 (D) 
4 2

2

2x 2x 1
c

2x

− +
+

 
 

2. Let ( )
( )

1/n
n

x
f x

1 x
=

+
 for n  2 and g(x) = 

𝑓 𝑜𝑓 𝑜𝑓 . . . . 𝑜𝑓⏟        
𝑓 𝑜𝑐𝑐𝑢𝑟𝑠 𝑛 𝑡𝑖𝑚𝑒𝑠

(x). Then 
n 2x −

 g(x) dx equals. 

  [JEE-2007, 3] 

 (A) 
( )

( )
1

1
n n

1
1 nx K

n n 1

−

+ +
−

  

 (B) ( )
1

1
n n

1
1 nx K

n 1

−

+ +
−

  

 (C) 
( )

( )
1

1
n n

1
1 nx K

n n 1

+

+ +
+

 

 (D) ( )
1

1
n n

1
1 nx K

n 1

+

+ +
+

 
 

3. Let F(x) be an indefinite integral of sin2x. 

  [JEE-2007, 3] 

 Statement-1: The function F(x) satisfies  

F (x + ) = F(x) for all real x. 

 because 

 Statement-2: sin2 (x + ) = sin2x for all real x. 

 (A) Statement – 1 is True, Statement-2 is True ; 

Statement-2 is a correct explanation for 

Statement-1. 

 (B) Statement – 1 is True, Statement-2 is True ; 

Statement-2 is NOT a  correct explanation for 

Statement-1. 

 (C) Statement – 1 is True, Statement-2 is False. 

 (D) Statement – 1 is False, Statement-2 is True. 
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4. Let 
x x

4x 2x 4x 2x

e e
I dx, J dx.

e e 1 e e 1

−

− −
= =

+ + + +
 

Then, for an arbitrary constant c, the value of  

J – I equals. [JEE-2008, 3 (-1)] 

 (A)  
1

2
n

4x 2x

4x 2x

e e 1
c

e e 1

 − +
+ 

+ + 
   

 (B) 
1

2
n

2x x

2x x

e e 1
c

e e 1

 + +
+ 

− + 
   

 (C) 
1

2
n 

2x x

2x x

e e 1
c

e e 1

 − +
+ 

+ + 
   

 (D) 
1

2
n 

4x 2x

4x 2x

e e 1
c

e e 1

 + +
+ 

− +   

 

5. The integral
( )

2

9/2

sec x
dx

secx tan x+
 equals (for 

some arbitrary constant K) 

  [JEE-2012, 3M,-1M] 

 (A) 
( )

( )
2

11/2

1 1 1
secx tan x K

11 7secx tanx

 
− − + + 

 +
 

 (B) 
( )

( )
2

11/2

1 1 1
secx tan x K

11 7secx tanx

 
− + + 

 +
 

 (C) 
( )

( )
2

11/2

1 1 1
secx tan x K

11 7secx tanx

 
− + + + 

 +
 

 (D) 
( )

( )
2

11/2

1 1 1
secx tan x K

11 7secx tanx

 
+ + + 

 +
 

 

 

 

 

ADVANCED & OLYMPIAD  

CHALLENGER QUESTIONS 
 

1. 

( ) ( )
x

tan ln x tan ln tan ln 2
2

dx
x

 
 
 

   

 

2. 
( )

( )

x 2

2

e 2 x
dx

1 x 1 x

−

− −
  

 

3. 

( )( )
2

dx

x x 1 x+ +
     

 

4. 
( )3

dx

sin xsin x + 
  

 

5. 

( )
3/2

2

x
dx

7x 10 x− −
     

 

6. 
( )

( )
2

2 4

1 x dx
0,

1 2x cos x

+
 

−  +
  

 

7. 
( )
( )

sin x a
dx

sin x a

−

+
     

 

8.  
2cos x

dx
1 tan x+

  

 

9. Let f(x) is a quadratic function such that f (0) = 1 

and 
( )

( )
32

f x dx

x x 1+
 is a rational function, find the 

value of f'(0) 
  

10.  
cosx sin x

dx
7 9sin 2x

−

−
    

 

11. cos2 . n
cos sin

d
cos sin

 + 


 − 
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MATCH THE COLUMN 

12. ( )1I tan x tan ax b dx and= +  

 ( )2I cot xcot ax b dx= +  

Column-I Column-II 

(A) Value of I1 for a =1 

is 

(P) x – cot b n 

( )cos x b
C

cosx

−
+   

(B) Value of I2 for a =1 

is 

(Q) cot b n 

( )
sin x

x C
sin x b

− +
+

 

(C) Value of I1 for a =–

1 is 

(R) cot bn  

( )
cosx

x C
cos x b

 
− +  + 

 

(D) Value of I2 for a =–

1 is 

(S) x cot b+ n  

( )
sin x

C
sin b x

 
+  − 

 

 

ADDITIONAL EXERCISE 

 

1. 
( )cosx6

6log (sin x)6
dx

tan x
     

 

 

2. 
dx

dx
secx cosecx+

     

 

3. 
( )( )

cot xdx

1– sin x secx 1+
     

 

4. 
3

sin(x ) cosecx secx
dx

cosecx – secxcos x

+  +
   

 

5. 
2 2 2 2

4 2 4 2

a sin x b cos x
dx

a sin x b cos x

+

+
     

 

6. 
3

4 2

x x 1
dx

x x 1

+ +

+ +
  

7. 
cot x – tan x

dx
1 3sin2x+

  

 

8. 
4 4

3

sin x cos x
dx,x 0,

2sin xcosx

+  
 

 
  

 

9. 
( )( )

2x
dx

xcosx – sin x xsin x cosx+
  

 

10. 
3 3

dx

cos x sin x−
  

 

MATCH THE COLUMN 

 

11. Match the following: 

Column-I Column-II 

(A) 4

2 4 2

x –1
dx

x x x 1+ +
  

(P) ( )2 4x 1 x 1
ln c

x

 + + +
  +
 
 

 

(B) 2

4

x –1
dx

x 1 x+
  

(Q) 

( )

4

2

1 x 1 – 2x
C – ln

2 x –1

 + 
 
 

 

(C) 

( )

2

2 4

1 x
dx

1– x 1 x

+

+
  

(R) 
1

4

1
C – tan 1 1

x

−
 
 + −
 
 

 

(D) 

( )4 4 2

1
dx

1 x 1 x – x+ +
  (S) 4 2x x 1

C
x

+ +
+  
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 Answer Key 
 

 
EXERCISE - 1 

 
 

1. C 2. B 3. B  4. B  5. A  6. B  7. D  

8. B 9. A  10. B  11. A  12. B  13. B  14. C  

15. A 
 

 
EXERCISE - 2 

 
 

1. 
2x

x C
2

− +       2. 
67

5
  

3. 
1

(x sin x) C
2

− +      4.      
1

3 5

2 2 3
C 2tan x

x 3x 5x

−− + − −  

5. 2ln 
x

sec
2

 
 
 

 – 3ln 
x

sec
3

 
 
 

 – 6ln
x

sec
6

 
 
 

+ C  6. sin–1 21 x
sec C

2 2

 
+ 

 
 

7. 
1 1 x 1 x 1 x

ln .ln ln ln C
2 1 x 1 x 1 x

 + + +     
− +      − − −      

  8. 

x x
x e

C
e x

   
− +   

   
 

9. 
4x

4
+x3 –x2 +5x +

1

2
ln (x2 + 1) + 3tan–1 x + C  

10. 
4 2

2 1t t 1
6 t ln(1 t ) tan t C

4 2 2

− 
− + + + − + 

 
where t = x1/6 

11. (a + x) arc tan
x

a
– ax + C      12.  arc secx –

2

ln x

(x 1)−
+ C 

13.  
2 2

3 2

(x 1) x 1 1
2 3ln 1

9x x

 + +  
− +  

  
   14. ln

21 1 3cos 2
C

cos2

 + + 
  +
 
 

  

15. 
2 2

x
C

(x 1)
−

−
      16.  

2
1 ax b

sin k
cx

−  +
+ 

 
 

17. ( )( )x x x2 2 cos(e ) sin(e ) cos(e ) C− + +   

18.  C – ln(1+ (x + 1)e–x) – 
x

1

1 (x 1)e−+ +    

19. C – ecosx(x + cosecx)   

20. 
5

x 1
C

x x 1

+
−

+ +
or

5

5

x
C

x x 1
+

+ +     
21. 

2

8/3

3(1 4tan x)
C

8(tan x)

+
− +  

22. 
1

2 3
ln

3 sin x cosx

3 sinx cosx

+ −

− +
+ arc tan(sinx + cosx) + C  

23. 4lnx +
7

x
+ 6 tan–1(x) +

2

6x

1 x+
+ C 

24. 8 25. 2010 26. 
2 x

C
x

− −
+

 − − 
 27. 5 
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