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DEFINITE INTEGRATION 

1. Let a be a positive real number such that 

dx = 10e – 9 where [x] is the greatest 

integer less than or equal to x. Then a is equal to : 

 (1) 10 – loge(1 + e)  (2) 10 + loge2 

 (3) 10 + loge3 (4) 10 + loge(1+ e) 

2. The value of the integral 

 is equal to :  

 (1)   (2)  

  (3)  (4) 2  

3. Let  , where  

 ƒ(x) = loge  ,  x  Î R. Then which 

one of the following is correct ? 

 (1)  g(1) = g(0) (2)  

  (3)  (4)  

4. If  where  [x]  is  

the greatest integer less than or equal to x, then 

the value of a is : 

 (1) 200 (1 – e–1) (2) 100 (1 – e) 

 (3) 50 (e – 1) (4) 150 (e–1 –1) 

5. The value of the definite integral 

 is : 

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

6. Let f : [0, ) ® [0, ) be defined as 

  

 where [x] is the greatest integer less than or 

equal to x. Which of the following is true? 

 (1) f is continuous at every point in [0, ) and 

differentiable except at the integer points.  

 (2) f is both continuous and differentiable 

except at the integer points in [0, ). 

 (3) f is continuous everywhere except at the 

integer points in [0, ).   

 (4) f is differentiable at every point in [0, ). 

7. If , then 

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

 (2) f(x) is everywhere differentiable   

  (3) f(x) is continuous but not differentiable at x = 2 

 (4) f(x) is not differentiable at x = 1 

8. The value of the integral  

is:  

 (1) 2 (2) 0  (3) –1 (4) 1 

9. The value of the definite integral 

 is equal to : 

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

10. Let the domain of the function  

  be (a, b). 

Then the value of the integral  

  is equal to ______. 
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11. Let  ƒ  :  (a,b)  ® R be twice differentiable 

function such that ƒ(x) = dt  for  a   

differentiable function g(x). If ƒ(x) = 0 has 

exactly five distinct roots in (a, b), then 

g(x)g'(x) = 0 has at least : 

 (1)  twelve roots in (a, b) (2) five roots in (a, b) 

 (3) seven roots in (a, b) (4) three roots in (a, b) 

12. If  then  

a + b is equal to _____ .  

13. The value of  dx 

is : 

 (1) loge 4   (2) loge16 

 (3) 2loge16   (4) 4loge  

14. The value of  is : 

 (1)  (2)  

 (3)  (4)  

15. If the value of the integral

, where a, b Î R,  

5a + 6b = 0, and [x] denotes the greatest integer 

less than or equal to x; then the value of 

(a + b)2 is equal to : 

 (1) 100 (2) 25 (3) 16 (4) 36 

16. The value of  is  

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

17. If , then 

 is equal to : 

 (1) 
 

(2)  (3)  (4)  

18.  is equal 

to : 

 (1) 6 (2) 8 (3) 5 (4) 10 

19. The value of the integral 

 is : 

 (1)  (2)  

 (3)  (4)  

20. Let [t] denote the greatest integer £ t. Then the 

value of  is _________.  

21. If , x > –2, and f(0) 

= 4, then f(2) is  _________. 

22. If [x] is the greatest integer £ x, then 

 is equal to :  

 (1) 2(p – 1)  (2) 4(p – 1)  

 (3) 4(p + 1)  (4) 2(p + 1) 

23. The function f(x), that satisfies the condition 

 is : 

 (1)  (2) x + (p + 2) sinx 

 (3)  (4) x + (p – 2) sinx 
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24. The value of the integral, , 

where [x] denotes the greatest integer less than 

or equal to x, is : 

 (1)   (2)  

 (3) –5  (4) –4 

25. Let f(x) be a differentiable function 

defined on [0, 2] such that f '(x) = f '(2 – x) 

for  all  x  Î (0,  2),  f(0)  =  1  and  f(2)  =  e2.  

Then the value of  is : 

 (1) 1 – e2  (2) 1 + e2 

 (3) 2(1 – e2)   (4) 2(1 + e2) 

26. If  and  [x]  

denotes the greatest integer £ x, then 

 dx is equal to _______. 

27. The value of  where [t] denotes the 

greatest integer £ t, is : 

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

28.  

is equal to : 

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

29. The value of  is ______. 

30. For x > 0, if , then  

is equal to : 

 (1) 1  (2) –1  (3)  (4) 0 

31. Let  be a differentiable 

function for all x Î R. Then ƒ(x) equals : 

 (1)  (2)  

 (3)   (4)  

32. If ,  for  m,  n  ³ 1 and 

, a Î R, then a equals ____. 

33. The value of the integral  is 

34. The value of  is 

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

35. If , then : 

 (1)  are in G.P. 

 (2) I2 + I4, I3 + I5, I4 + I6 are in A.P. 

 (3) I2 + I4, (I3 + I5)2, I4 + I6 are in G.P. 

 (4)  are in A.P.  

36. The value of ,  where  [x]  is  the  

greatest integer < x, is  

 (1) 100(e – 1) (2) 100(1 – e) 

 (3) 100e  (4) 100 (1 + e) 

37. Consider the integral 
10 [x]

x 1
0

[x] e
I dx,

e -
= ò  

 where [x] denotes the greatest integer less than 

or equal to x. Then the value of I is equal to: 

 (1) 9(e – 1)  (2) 45(e + 1) 

 (3) 45(e – 1)  (4) 9(e + 1) 
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38. Let  P(x)  =  x2 +  bx  +  c  be  a  quadratic  

polynomial with real coefficients such that 

1

0

P(x)dx 1=ò  and P(x) leaves remainder 5 when 

it is divided by (x – 2). Then the value of  

9(b + c) is equal to: 

 (1) 9 (2) 15 (3) 7 (4) 11 

39. Let ƒ : ¡ ® ¡ be a continuous function such 

that  ƒ(x)  +  ƒ(x  +  1)  =  2,  for  all  x  Î ¡. If  

I1 = 
8

0

ƒ(x)dxò  and 
3

2
1

I ƒ(x)dx,
-

= ò  then the value 

of I1 + 2I2 is equal to ________ . 

40. Let f  :  R ® R be defined as  f(x)  = e–x sinx. If  

F : [0, 1] ® R is a differentiable function such 

that 
x

0

F(x) f(t) dt= ò , then the value of  

 ( )
1

x

0

F (x) f(x) e dx¢ +ò  lies in the interval   

 (1) 327 329
,

360 360
é ù
ê úë û

  (2) 330 331
,

360 360
é ù
ê úë û

 

 (3) 331 334
,

360 360
é ù
ê úë û

  (4) 335 336
,

360 360
é ù
ê úë û

 

41. If the integral 
10 1

1 2
x [x]

0

[sin 2 x]
dx e e

e

--
-

p
= a + b + gò , 

where a, b, g are integers and [x] denotes the 

greatest integer less than or equal to x, then the 

value of a + b + g is equal to :  

 (1) 0 (2) 20 (3) 25 (4) 10 

42. Let ( )
e

n19
n

1

I x log x dx= ò , where n Î N.  

If (20)I10 = aI9 + bI8 , for natural numbers a and 

b, then a - b equal to _______.  

43. Which of the following statements is incorrect 

for the function g(a) for a Î R  such  that   

3

6

sin x
g( ) dx

cos x sin x

p
a

a a
p

a =
+ò  

 (1) g(a) is a strictly increasing function 

 (2) g(a) has an inflection point at a = 
1

–
2

 

 (3) g(a) is a strictly decreasing function 

 (4) g(a) is an even function 

44. Let ƒ(x) and g(x) be two functions satisfying 

ƒ(x2)  + g(4 – x)  = 4x3 and g(4 – x)  + g(x)  = 0,  

then the value of ( )
4

2

4

ƒ x dx
-
ò  is  

45. Let ( ) ( )
x

0
g x ƒ t dt= ò , where ƒ is continuous 

function in [0, 3] such that ( )1
ƒ t 1

3
£ £  for all  

t Î [0, 1] and 0 £ ƒ(t) £ 
1
2

 for all t Î (1, 3]. The 

largest possible interval in which g(3) lies is : 

 (1) 
1

1,
2

é ù- -ê úë û
  (2) 

3
, 1

2
é ù- -ê úë û

 

 (3) 
1

, 2
3

é ù
ê úë û

  (4) [1, 3] 
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SOLUTION 

1. Official Ans. by NTA (2) 

Sol. a > 0 

 Let n £ a < n + 1, n Î W 

 \ a = [a]   +   {a} 

             ß         ß 

          G.I.F     Fractional part 

 Here [a] = n 

 Now,  

 Þ   

 \   

 Þ  

 \   and  

 So,  

 Þ  Option (2) is correct. 

2. Official Ans. by NTA (2) 

 ALLEN Ans. (3) 

Sol. Let  

 \  

         

  

  (After 

rationalisation) 

  

  

  

 \   

 Þ Option (3) is correct. 

3. Official Ans. by NTA (2) 

Sol.  

 
 

  

  

a
x [x]

0

e dx 10e 9- = -ò

n a
{x} x [x]

0 n

e dx e dx 10e 9-+ = -ò ò

1 a
x x n

0 n

n e dx e dx 10e 9-+ = -ò ò

a nn(e 1) (e 1) 10e 9-- + - = -

n 0= e{a} log 2=

( )ea [a] {a} 10 log 2= + = +

( )
{

1

(II)(I)0

ln 1 x 1 x 1 dxI 2

(I.B.P.)

- + += ò144424443

( )( )1

0I 2 x.ln 1 x 1 xé= - + -ë

1

0

1 1 1
x. · dx

1 x 1 x 2 1 x 2 1 x

ùæ ö æ ö- - úç ÷ ç ÷- + + + -è ø è ø úû
ò

( )
( )

1

2
0

2 x 1 x 1 x dx
2 ln 2 0

2 1 x 1 x 1 x

- - +
= - -

- + + -
ò

( )
( )1 2

e 2
0

x · 2 2 1 x
log 2 dx

2x 1 x

- -
= -

- -
ò

( )
1 2

e 2
0

1 1 x
log 2 dx

1 x

æ ö- -ç ÷= + ç ÷-è ø
ò

( ) ( )11
0elog 2 sin x 1-= + -

elog 2 0 1
2
pæ ö= + - -ç ÷

è ø

( )eI log 2 1
2
p

= + -

( )
p

-p

pæ ö= +ç ÷
è øò

/2

/2

g(t) cos t f x dx
4

( )p

-p

p
= p + ò

/2

/2
g(t) cos t f x dx

4

( ) p
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4

( ) ( )p
= = pg 1 , g 0
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4. Official Ans. by NTA (1) 

Sol.  

  

  

  

  

  

   

        

  

  

  

  

5. Official Ans. by NTA (3) 

Sol. Let     ….(i) 

  

  

 So  ….(ii) 

 Hence  [(i) + (ii)] 

  

6. Official Ans. by NTA (1) 

Sol. ƒ : [0, ¥) ® [0, ¥), ƒ(x) =  

 Let x = n + ƒ, ƒ Î (0, 1) 

 So ƒ(x) = 0 + 1 + 2 + … + (n – 1) +  

  

  

 Note , 

  =  

 ƒ(x) =   (n Î N0) 

 so ƒ(x) is cont. " x ³ 0 and diff. except at 

integer points 

{ }

100 2 2

xx
0 0

sin x sin x
I dx 100 dx

ee

p p

pp
= =ò ò

( )p
- p -

ò
x

0

1 cos2x
100 e dx

2

p p
- -p p

ì üï ï= -í ý
ï ïî þ
ò ò

x x

0 0

50 e dx e cos2xdx

( )
p p

- - -p pé ù= = -p = p -ë ûò
x x 1

01
0

I e dx e 1 e

p
- p= ò

x

2
0

I e cos2x dx

( )
p

- -p pù= -p - -p -û ò
x x

0e cos2x e 2sin 2x dx

( ) x1

0

1 e 2 e sin 2x dx
p

-- p= p - - pò

( ) x x1
0

0

1 e 2 e sin2x e 2cos2xdx
pp

- -- p p
ì üï ïù= p - - p -p - -pûí ý
ï ïî þ

ò

( )-= p - - p1 2
21 e 4 I
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Þ =

+ p

1

2 2

1 e
I

1 4
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-ì üp -
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+ pî þ

1
1

2

1 e
I 50 1 e

1 4

( )-- p
=

+ p

1 3

2

200 1 e
1 4
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p

=
+ò
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1 1
/24 3 3

cos 2 x
4

I dx
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4 4
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ò ò
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p

p

=
+ò

1/35 /24

1/3 1/3
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p

p

= ò
5 /24

/24

2I dx

p p
Þ = Þ =

4
2I I

24 12

[ ]ò
x

0

y dy

+

ò
n ƒ

n

n dy

( ) ( )-
= +

n n 1
ƒ x nƒ

2

[ ] [ ]( ) [ ]{ }
-

= +
x x 1

x x
2

( )
+®

-
=

x n

n n 1
lim ƒ(x)

2

( )( ) ( )
®

- -
= + -

–x n

n 1 n 2
lim ƒ(x) n 1

2

( )-n n 1

2

( )-n n 1
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7. Official Ans. by NTA (3) 

Sol.   

   

   

   

 ƒ(2+) = 2 + 8 + 1 = 11  

 ƒ(2) = ƒ(2–) = 5 × 2 + 1 = 11  

 Þ continuous at x = 2  

 Clearly differentiable at x = 1  

 Lf’(2) = 5  

 Rf’(2) = 6  

 Þ not differentiable at x = 2 

8. Official Ans. by NTA (2) 

Sol. Let   

 Q  is an odd function  

 \ I = 0 

9. Official Ans. by NTA (2) 

Sol.  …(1) 

 Using  

  

 Add (1) and (2) 

  

  

  

  

  

  

  

  

10. Official Ans. by NTA (1) 

Sol. For domain  

  

  

 18x – x2 – 77 > 3 

  

  

  and b = 10 

  

  

   

  

1 x

0 1

ƒ(x) (5 (1 t)) dt (5 (t 1)) dt= + - + + -ò ò
x

2

1

1 t
6 4t

2 2

æ ö
= - + +ç ÷

è ø

211 x 1
4x 4

2 2 2
= + + - -

2x
4x 1

2
= + +

( )
1

2

1

I log x x 1 dx
-

= + +ò

( )2log x x 1+ +

( )( )

p

p
-

=
+ +ò

4

xcosx 4 4

4

dx
I

1 e sin x cos x

( ) ( )= + -ò ò
b b

a a

ƒ x dx ƒ a b x dx

( )( )

p

-
-p

=
+ +ò

/4

x cosx 4 4
/ 4

dx
I

1 e sin x cos x

p

p
-

=
+ò

4

4 4

4

dx
2I

sin x cos x

p

=
+ò

4

4 4
0

dx
2I 2

sin x cos x

( )
p

+
=

+ò
2 24

4
0

1 tan x sec x
I dx

tan x 1

2
4 2

2
0

1
1 sec x

tan xI dx
1

tan x 2
tan x

p æ ö+ç ÷
è ø=

æ ö- +ç ÷
è ø

ò

- =
1

tan x t
tan x

æ ö+ =ç ÷è ø
2

2

1
1 sec xdx dt

tan x

-

-¥ -¥

é ùæ ö= = ê úç ÷+ è øë û
ò

00
1

2

dt 1 t
I tan

t 2 2 2

p pæ ö= - - =ç ÷
è ø

1
I 0

22 2 2

( )( )- - >2
5 3log log 18x x 77 0

( )- - >2
3log 18x x 77 1

- + <2x 18x 80 0

( )Îx 8,10

Þ =a 8

( )
=

+ + -ò
b 3

3 3
a

sin x
I dx

sin x sin a b x

( )
( )

+ -
=

+ + -ò
b 3

3 3
a

sin a b x
I

sin x sin a b x

( ) -
= - Þ =

b a
2I b a I

2
( )= =Qa 8 and b 10

-
= =

10 8
I 1

2



®

 
Definite Integration  ALLEN® 

    
 

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
M

at
he

m
at

ic
s\

En
g\

 De
fin

ite
 In

te
gr

at
io

n 

8 
 
11. Official Ans. by NTA (3) 

Sol.  

  

  

  

  

  

12. Official Ans. by NTA (5) 

Sol.  

 

 

  

   

  

  (Put –sin2 x = t) 

 =  (put 1 + a = x) 

  

 =  

 Hence,  

13. Official Ans. by NTA (2) 

Sol.  

  Þ  

 Þ  Þ   

 Þ I = 4 ln 2 Þ I = ln 16 

14. Official Ans. by NTA (2) 

Sol.  

 Þ  

 Þ  Þ  

15. Official Ans. by NTA (2) 

Sol.  

  

                  ß                   ß                   ß 

               x = t + 1         x = z + 2        x = y + 4 

                     

 Þ  

 Þ  

 Þ  

  a = –30 
  b = 25  Þ 5a + 6b = 0 
  (a + b)2 = 52 = 25 

= ò
x

a

f (x) g(t)dt

( ) ®f x 5

®f '(x) 4

®g(x) 4

®g '(x) 3

2
/2

3 sin x

0

I 2 sin x e dx
p

-= ò

2
/2

sin x

0

2 sin x e dx
p

-= +ò

{
( )2

/2
sin x

0 III

cos x e sin 2x dx
p

- -ò 1442443

p p
- -é ù= + ë ûò

2 2
/2 /2

sin x sin x
0

0

2 sin xe dx cos x e

2
/2

sin x

0

sin x e dx
p

-+ ò

p
-= -ò

2
/2

sin x

0

3 sin x e dx 1

a

-

a
= -

+ aò
0

1

3 e d
1

2 1

-ò
1 x

0

3 e
dx 1

2e x

{

{

1
x

0
II

II

3 1
e dx 1

2e x
= -ò

1
x

0

3
2 e x dx

e
- ò

5a + b =

1
1 2

22

1
2

x 1 x 1
I dx

x 1 x 1-

æ ö+ -æ öç ÷= -ç ÷ç ÷- +è øè ø
ò

1
2

2
1

2

4x
I dx

x 1-

=
-ò

1
2

2
0

x
I 2.4 dx

x 1
=

-ò

1
2

2
0

2x
I 4 dx

x 1
= -

-ò
1

2 2
0

I 4 ln x 1= - -

2n 1

2n r 0

1 1
L lim .

n r
1 4

n

-

®¥ =
=

æ ö+ ç ÷
è ø

å

2

2
0

1
L dx

1 4x
=

+ò
2

1

0

1
L tan (2x)

2
-= 11

L tan 4
2

-=

5

x [x]
0

x [x]
I dx

e -
+

= ò
1 2 3 5

x x 1 x 2 x 4
0 1 2 4

x x 1 x 2 x 4
dx dx dx ..... dx

e e e e- - -
+ + +

+ + +ò ò ò ò

1 1 1

t z y
0 0 0

t 2 z 4 y 8
dt dz ..... dx

e e e

+ + +
+ + +ò ò ò

5 1

x x
0 0

5x 20 x 4
dt 5 dx

e e

+ +
=ò ò

1
x

0

5 (x 4)e dx-+ò

x 1
05e ( x 5) |- - -

30
25

e
Þ - +
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16. Official Ans. by NTA (3) 

Sol.  

  

 I =  

17. Official Ans. by NTA (1) 

Sol.  

  

  

 Þ  

 Þ  

  

 Now, 2xdx = dt 

  

 Þ  

 \  

  

  

  

18. Official Ans. by NTA (3) 

Sol. Let  

  …(1) 

 We know 

  (king) 

 So 

 

  …(2) 

 (1) + (2) 

  

 I = 5 

( )
( )

( )
( )

2 sin x 22

sin x sin x
0

1 sin x 1 sin x
I dx

1 1

p
+ p +

= +
+ p + pò

( )2 2

0
I 1 sin x dx

p

= +ò

1 3
·

2 2 2 4
p p p

+ =

r2n

n 2
r 1

r
U 1

n=

æ ö
= +ç ÷

è øÕ

( )
24/n

nn
L lim U

-

®¥
=

r2n

2 2n
r 1

4 r
log L lim log 1

n n®¥
=

æ ö-
= +ç ÷

è øå

2n

2n
r 1

4r 1 r
log L lim . log 1

n n n®¥
=

æ ö
= - +ç ÷

è øå

( )
1

2

0

log L 4 x log 1 x dxÞ - +ò

2put 1 x t+ =

( ) [ ]
2

2

1
1

2 log t dt 2 t log t t= - = - -ò

( )log L 2 2 log2 1= - -

( )2 2log2 1L e- -=
4

2 log
ee

æ öæ ö- ç ÷ç ÷è øè ø=
24

log
ee

-
æ ö
ç ÷è ø=

2 2e e
4 16

æ ö= =ç ÷
è ø

( )

16 2
e

2 2
6 e e

log x
I dx

log x log x 44x 484
=

+ - +ò

( )

16 2
e

22
6 e e

log x
I dx

log x log x 22
=

+ -ò

( ) ( )
b b

a a

f x dx f a b x dx= + -ò ò

( )

( ) ( )( )

216
e

22
6 e e

log 22 x
I

log 22 x log 22 22 x

-
=

- + - -
ò

( )

( )

216
e

22
0 e e

log 22 x
I dx

log x log 22 x

-
=

+ -ò

16

6

2I 1.dx 10= =ò
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19. Official Ans. by NTA (1) 

Sol.    

 Let  x = t2  Þ  dx = 2t.dt  

  

   

  

  

 =

 

  

   

  

  

 =  

  =  

20. Official Ans. by NTA (5) 

Sol.  

  

  

  

  

  

  

 8I = 5 

21. Official Ans. by NTA (4) 

Sol. xf(x) =  

 xf(x) = x3 – 125 – 2[f(x) – f(5)] 

 xf(x) = x3 – 125 – 2f(x) – 2f(5) 

 f(0) = 4 Þ f(5) =  

 f(x) =  

 f(2) = 4 

22. Official Ans. by NTA (2) 

Sol.  

   

   

 = 4p – 4 = 4(p – 1) 

( )( )( )

1

0

x
I dx

1 x 1 3x 3 x
=

+ + +ò

( )
( )( )( )

1

2 2 2
0

t 2t
I dt

t 1 1 3t 3 t
=

+ + +ò

( ) ( )
( )( )( )

1 2 2

2 2 2
0

3t 1 t 1
I dt

3t 1 t 1 3 t

+ - +
=

+ + +ò

( )( ) ( )( )

1 1

2 2 2 2
0 0

dt dt
I

t 1 3 t 1 3t 3 t
= -

+ + + +ò ò
( ) ( )
( )( )

( ) ( )
( )( )

1 12 2 2 2

2 2 2 2
0 0

1 3 t t 1 1 1 3t 3 3 t
dt dt

2 8t 1 3 t 1 3t 3 t

+ - + + - +
= +

+ + + +ò ò

1 1

2 2
0 0

1 dt 1 dt
2 1 t 2 t 3

-
+ +ò ò

( )

1 1

2 2
0 0

1 dt 3 dt
8 t 3 8 1 3t

+ -
+ +ò ò

1 1 1

2 2 2
0 0 0

1 dt 3 dt 3 dt
2 t 1 8 t 3 8 1 3t

= - -
+ + +ò ò ò

( )( )
1

11 1
0

0

1 3 t
tan t tan

2 8 3 3
- -æ öæ ö= - ç ÷ç ÷

è øè ø

( )( )1
1

0

3
tan 3t

8 3
--

1 3 3
2 4 8 6 8 3

p p pæ ö æ ö æ ö= - -ç ÷ ç ÷ ç ÷è ø è ø è ø

3
8 16
p

- p

3
1

8 2

æ öp
-ç ÷

è ø

[ ]( )
1

1/2

I 2x x dx
-

= +ò

[ ]
1 1

1/2 1/2

2x dx x dx
- -

= +ò ò

( )
0 1

1/2 0

0 x dx x dx
-

= + - +ò ò
0 12 2

1/2 0

x x
2 2

-

æ ö æ ö
= - +ç ÷ ç ÷

è ø è ø

1 1
0

8 2
æ ö= + +ç ÷
è ø

5
8

=

( )
x

2

5

3t 2 ' t dt- fò

133
2

-

3x 8
x 2

+
+

1 2
2

0 1

x xsin dx sin (x 1) dx
2 2

é ùp p
p + -ê ú

ë û
ò ò

2 2
2

1 1

2 x 2 x 2 xcos (x 1) cos cos dx
2 2 2

é ùp æ p ö pæ ö æ ö= p - + - - - -ê úç ÷ ç ÷ç ÷p è ø p pè øè øê úë û
ò

2
2

1

2 2 2 2 x0 . sin
2

é ùpæ ö= p + + +ê úç ÷
p p p p è øë û
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23. Official Ans. by NTA (4) 

Sol. f(x) =  

  

 Þ f(x) = x + K sin x 

 Þ f(y) = y + K sin y 

 Now K =  

 K =  

  

 Þ K =  

 Þ K = p – 2 

 So f(x) = x + (p – 2) sin x 

 Option (4) 

24. Official Ans. by NTA (2) 

Sol.  

 

 

  

 =  

25. Official Ans. by NTA (2) 

Sol.  

 f(x) = – f(2 – x) + c 

 put x = 0 

  

 c = f(0) + f(2) = 1 + e2  

 so, f(x) + f(2 – x) = 1 + e2 

  

  

  

  

 I = 1 + e2 

26. Official Ans. by NTA (3) 

Sol.  

  

 a2 + 2a + 4 + a2 – 2a – (4 – 4) = 22 

 2a2 = 18  Þ a = 3 

  

27. Official Ans. by NTA (3) 

Sol.  

  

  

  

  

 =  

( )2

0
x sin xcosyf y dy

p

+ ò
( ) ( )2

0

K

f x x sin x cos yf y dy
p

= + ò
1442443

( )2

0
cosy y Ksin y dy

p

+ò
2

0
Apply IBP

y cosdy
p

+ò 2

0
Put sin y t

cos y sin ydy
p

=
ò

( )
1/2 2

0 0 0
K ysin y sin dy K t dt

pp
= - +ò ò

1
1 K

2 2
p æ ö- + ç ÷

è ø

( )( )é ù- -ë ûò
3

2

1

x 1 3 dx

= -ò ò
2 3

2

1 1

[x ] 3 dx

= + + + -ò ò ò ò
3 2 3 2

1 1 2 3

0 dx 1.dx 2.dx 3.dx 6

= - + - + - -2 1 2( 3 2) 3(2 3) 6

- - -2 3 1

¢ ¢= -f (x) f (2 x)

¢ ¢= - +f (0) f (2) c

= ò
2

0

I f(x) dx

= -ò
2

0

I f(2 x) dx

( )= + -ò
2

0

2I f(x) f(2 x) dx

= + ò
2

2

0

2I (1 e ) dx

-

- + + + - + - =ò ò ò
0 2 a

a 0 2

( 2x 2)dx (x 2 x)dx (2x 2)dx 22

-- + + - =a 2 a2 2

0 0 0
x 2x 2x x 2x 22

-

+ = - - - - + + =ò
3

3

(x [x])dx ( 3 2 1 1 2) 3

-

= ò
3

1
2 [x ]

1

I x e dx

-

= +ò ò
3 3

0 1
2 [x ] 2 [x ]

1 0

x e dx x e dx

-

-

= +ò ò
0 1

2 1 2 0

1 0

x e dx x e dx

= ´ +
-

13 3

0

01 x x
e 3 31

æ ö-æ ö= ´ - +ç ÷ç ÷
è øè ø

1 1 1
0

e 3 3

+
+ =

1 1 1 e
3e 3 3e
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28. Official Ans. by NTA (1) 

Sol.  

  

  

  

29. Official Ans. by NTA (19) 

Sol.  

  

  

  

  

 = 19 
30. Official Ans. by NTA (3) 

Sol.  

 , let  

  

  

 hence  

  

  

 so   …(3) 

31. Official Ans. by NTA (1) 

Sol.  Þ ƒ(0) = 1  

 differentiating with respect to x  

 ƒ'(x) = exƒ(x) + ex 

 ƒ'(x) = ex(ƒ(x) + 1) 

  

  

 ln(ƒ(x) + 1) – ln(ƒ(0) + 1) = ex – 1  

  {as ƒ(0) = 1}  

  
32. Official Ans. by NTA (1) 

Sol.  

 Now Let  

 so 

  

 similarly  

 Now  

  

  

  

 Þ Hence  

2 2 2n

1 n n n
lim ...

n (n 1) (n 2) (2n 1)®¥

é ù+ + + +ê ú+ + -ë û

n 1 n 1

2 2 2n n
r 0 r 0

n n
lim lim

(n r) n 2nr r

- -

®¥ ®¥
= =

= =
+ + +å å

( ) ( )

n 1

2n
r 0

1 1
lim

n r / n 2 r / n 1

-

®¥
=

=
+ +

å

( ) ( )

11

2
00

dx 1 1
x 1 2x 1

-é ù= = =ê ú+ë û+ò

2
2

2

3 x x 2 dx
-

- -ò
2

2

2

3 x x 2 dx
-

= - -ò

( ) ( )
1 2

2 2

2 1

3 x x 2 dx x x 2 dx
-

- -

é ù
= - - + - - -ê ú

ë û
ò ò

1 23 2 3 2

12

x x x x
3 2x 2x

3 2 3 2

-

--

é ùæ ö æ öê ú= - - - - -ç ÷ ç ÷
ê úè ø è øë û

2
3 7

3
é ù= -ê úë û

x
e

1

log t
ƒ(x) dt

(1 t)
=

+ò
1/x

1

1 nt
ƒ dt

x 1 t
æ ö =ç ÷ +è ø ò

l 1
t

y
=

x

2
1

ny y
. dy

1 y y
= +

+ò
l

( )
x

1

ny
dy

y 1 y
=

+ò
l

( ) ( )
( )

x x

1 1

1 t nt1 nt
ƒ x ƒ dt dt

x t 1 t t

+æ ö+ = =ç ÷ +è ø ò ò
l l

( )21
n x

2
= l

( ) 1 1
ƒ e ƒ

e 2
æ ö+ =ç ÷
è ø

x
t x

0

ƒ(x) e ƒ(t)dt e= +ò

x x
x

0 0

ƒ '(x)
dx e dx

ƒ(x) 1
=

+ò ò

( ) xx x
00

n ƒ(x) 1 e+ =l

xƒ(x) 1
n e 1

2
+æ ö = -ç ÷

è ø
l

( )xe 1ƒ(x) 2e 1-= -

( )
1

n 1m 1
m,n n,m

0

I x 1 x dx I
--= - =ò

( )2

1 1
x dx dy

y 1 y 1
= Þ = -

+ +

( ) ( ) ( ) ( )

0 n 1 n 1

m,n m 1 n 1 2 m n
0

1 y dy y
I dy

y 1 y 1 y 1 1 y

¥- -

- - +
¥

= - =
+ + + +ò ò

( )

m 1

m,n m n
0

y
I dy

1 y

¥ -

+=
+ò

( )

m 1 n 1

m,n m n
0

y y
2I dy

1 y

¥ - -

+

+
=

+ò

( )

m 1 n 1

m n
0

y y
dy

1 y

¥ - -

+

+
=

+ò

( ) ( )

1 m 1 n 1 m 1 n 1

m n m n
0 1

1
substitute y

t

y y y y
dy dy

1 y 1 y

¥- - - -

+ +

=

+ +
= +

+ +ò ò
1442443

( ) ( )

1 0m 1 n 1 n 1 m 1 m n

m,n m n m nm n 2 2
0 1

y y t t t dt
2I dy

t t1 y 1 t

- - - - +

+ ++ -

+ +
Þ = -

+ +ò ò

( )

1 m 1 n 1

m,n m n
0

y y
2I 2 dy 1

1 y

- -

+

+
= Þ a =

+ò
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33. Official Ans. by NTA (2) 

Sol. Put 2x = t Þ 2dx = dt 

 Þ  

  

 = 2 
34. Official Ans. by NTA (1) 

Sol.  (using king) 

  

  

  

  

35. Official Ans. by NTA (4) 

Sol.  

  

  

 Þ In + In–2 =   

 Þ I2 + I4 =   

 I3 + I5 =   

 I4 + I6 =   

 \  are in A.P.  

36. Official Ans. by NTA (1) 

Sol. , period of {x} = 1 

  

  

37. Official Ans by NTA (3) 

Sol. 
10

[x] x 1

0

I [x] e - += ×ò  

   
1 2 3 10

2 x 3 x 10 x

0 1 2 9

I 0dx 1 e 2 e ..... 9 e dx- - -= + × + × + + ×ò ò ò ò  

 Þ  
n 19

n 1 x

n 0 n

I n e dx
+

+ -

=
= ×å ò  

   = ( )
9 n 1n 1 x

n
n 0

n e
++ -

=
- å  

   = 
9

0 1

n 0

n (e e )
=

- × -å  

   = 
9

n 0

(e 1) n
=

- å  

   = 
9 10

(e 1)
2
×

- ×  

   = 45(e – 1) 

38. Official Ans by NTA (3) 

Sol. 
1

2

0

(x bx c)dx 1+ + =ò  

 
1 b

c 1
3 2

+ + =    Þ  
b 2

c
2 3

+ =  

 3b 6c 4+ =   ...(1) 

 P(2) = 5 

 4 + 2b + c = 5 

 2b + c = 1  ...(2) 

 From (1) & (2) 

 b = 
2
9

  & c = 
5
9

 

 9(b + c) = 7 

2

0

1
I sin t dt

2

p

= ò

0

sin t dt
p

= ò

/2 2

x
/2

cos x
I dx

1 3

p

-p

=
+ò

/2 /22 x 2

x x
/2 /2

cos x 3 cos x
I dx dx

1 3 1 3

p p

-
-p -p

= =
+ +ò ò

( )x 2/2

x
/2

1 3 cos x
2I dx

1 3

p

-p

+
=

+ò
/2 /2

2 2

/2 0

cos xdx 2 cos xdx
p p

-p

= =ò ò
/2

2

0

I cos xdx
4

p p
Þ = =ò

/2 /2
n n 2 2

n
/4 /4

I cot x dx cot x(cosec x 1)dx
p p

-

p p

= = -ò ò
/2n 1

n 2
/4

cot x
I

n 1

p-

-
p

ù
= - -ú- û

n 2

1
I

n 1 -= -
-

1
n 1-

1
3

1
4

1
5

2 4 3 5 4 6

1 1 1
, ,

I I I I I I+ + +

{ }
n100

x

n 1 n 1

e dx
= -

å ò

{ }
1 1100 100

x x

n 1 n 10 0

e dx e dx
= =

=å åò ò

( ) ( )
100

n 1

e 1 100 e 1
=

- = -å
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14 
 
39. Official Ans. by NTA (16) 

Sol. ƒ(x) + ƒ(x + 1) = 2 

 Þ ƒ(x) is periodic with period = 2 

 I1 = 
8 2

0 0

ƒ(x)dx 4 ƒ(x)dx=ò ò  

 ( )
1

0

4 ƒ(x) ƒ(1 x) dx= + +ò = 8 

 Similarly I2 = 2 × 2 = 4 

 1 2I 2I 16+ =  

40. Official Ans. by NTA (2) 

Sol. xf(x) e sinx-=  

 Now, 
x

0

F(x) f(t)dt= ò  Þ F'(x) = f(x) 

 ( )
1

x

0

I F (x) f(x) e dx¢= +ò = ( )
1

x

0

f(x) f(x) · e dx+ò  

    = 
1

x

0

2 f(x) · e dxò  = 
1

x x

0

2 e sin x · e dx-ò  

    = 
1

0

2 sin x dxò  

    = 2(1 – cos 1) 

 
1 1 1 1

I 2 1 1 .........
2 4 6 8

ì üæ ö= - - + + +í ýç ÷
è øî þ

 

 
2 2 2

I 1 ......
4 6 9

= - + - +  

 
2 2 2

1 I 1
4 4 6

- < < - +  

 
11 331

I
12 360

< <  

 Þ 11 331
I ,

12 360
é ùÎ ê úë û

 

 Þ 330 331
I ,

360 360
é ùÎ ê úë û

 Ans. (2) 

41. Official Ans. by NTA (1) 

Sol. Let 
10

x [x]
0

[sin2 x]
I dx

e -

p
= ò  = 

10

{x}
0

[sin2 x]
dx

e

p
ò  

 Function 
[ ]

{x}

sin2 x
f(x)

e

p
=  is periodic with 

period '1' 

 Therefore  

 
1

{x}
0

[sin 2 x]
I 10 dx

e

p
= ò  

   
1

x
0

[sin2 x]
10 dx

e

p
= ò  

   
1/2 1

x x
0 1/2

[sin2 x] [sin2 x]
10 dx dx

e e

æ öp p
= +ç ÷ç ÷

è ø
ò ò   

   
1

x
1/2

( 1)
10 0 dx

e

æ ö-
= +ç ÷ç ÷

è ø
ò  

   
1

x

1/2

10 e dx-= - ò  

   ( )1 1/210 e e- -= -  

 Now, 

 1 1/210 · e 10 · e- -- = 1 1/2e e- -a +b + g (given) 

 Þ a = 10, b = –10, g = 0  

 Þ a + b + g = 0  Ans. (1) 

42. Official Ans. by NTA (1) 

Sol.  ( )
e

n19
n

1

I x log x dx= ò  

  ( )
e20 20

19 n 1
n

1

x 1 x
I log x n(log x ) . . dx

20 x 20
-= - ò  

 20In = e20 – nIn–1  

 \ 20I10 = e20 – 10I9  

    20I9 = e20 – 9I8 

 Þ 20I10 = 10I9 + 9I8  

 a = 10, b = 9 
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43. Official Ans. by NTA (Bonus) 

Sol. g(a) = 
/3

6

sin x
(sin x cos x)

p a

a a
p +ò    .....(i) 

 g(a) = 
/3

6

cos x
(sin x cos x)

p a

a a
p +ò    .....(ii) 

 (1) + (2)  

 2g (a) = 
6
p

 

 g( )
12
p

a =  

 Constant and even function 

 Due to typing mistake it must be bonus. 

44. Official Ans. by NTA (512) 

Sol. ( )
4

2

0

I 2 ƒ x dx= ò  {Even funtion} 

 ( )( )
4

3

0

2 4x g 4 x dx= - -ò  

 ( )
4 44

00

4x
2 g 4 x dx

4

æ ö
ç ÷= - -
ç ÷
è ø

ò  

 = 2(256 – 0) = 512 

45. Official Ans. by NTA (3) 

Sol. ( ) [ ]1
ƒ t 1 t 0,1

3
£ £ " Î  

 ( ) ( ]1
0 ƒ t t 1,3

2
£ £ " Î  

 Now, ( ) ( ) ( ) ( )
3 1 3

0 0 1

g 3 ƒ t dt ƒ t dt ƒ t dt= = +ò ò ò  

 ( )
1 1 1

0 0 0

1
dt ƒ t dt 1. dt

3
£ £ò ò òQ  ....(1) 

 ( )
3 3 3

1 1 1

1
and 0 dt ƒ 1 dt dt

2
£ £ò ò ò  ....(2) 

 Adding, we get 

 ( ) ( )1 1
0 g 3 1 3 1

3 2
+ £ £ + -  

 ( )1
g 3 2

3
£ £  

 

 
 

 


