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Definite Integration

DEFINITE INTEGRATION

1.
3

0

| cos x | dx  

(1) 2/3 (2) 0 (3) –4/3 (4) 4/3

2.  
3

0

tan 1
d 1 , k 0

2ksec 2
 ]  k 

 :

(1) 2 (2) 
1

2
(3) 4 (4) 1

3.  
b 4 2

a
I (x 2x )dx  ;  I ] 

 ;  (a, b)  %

(1) 2,0 (2) 2, 2

(3) 0, 2 (4) 2, 2

4.
/2

/2

dx
,

[x] [sin x] 4
]  [t], t 

 :

(1) 
1

7 5
12

(2) 
3

4 3
10

(3) 
1

7 5
12

(4) 
3

4 3
20

5.  
x 1

2 2

0 x

f t dt x t f t dt ]  f'(1/2) 

(1) 
6

25
(2) 

24

25
(3) 

18

25
(4) 

4

5

6.  

2

2

2

sin x dx
x 1

2

(  [x], x  ;
) :

(1) 4 (2) 4 – sin4(3) sin 4 (4) 0

7.  
/ 4

5 5/ 6

dx
sin 2x (tan x cot x)

 :-

(1) 
11 1tan

10 4 9 3

(2) 
11 1tan

5 4 3 3

(3) 10

(4) 
11 1tan

20 9 3

8.  f  g, [0, a]  ,

f(x) = f(a–x)  g(x)+g(a–x)=4 ] 
a

0

f(x)g(x)dx   :-

(1) 
a

0

4 f(x)dx (2) 
a

0

2 f(x)dx

(3) 
a

0

–3 f(x)dx (4) 
a

0

f(x)dx

9.  
2x xe

e
1

x e log xdx
e x

  :

(1) 2
1 1e
2 e

(2) 2
3 1 1
2 e 2e

(3) 2
1 1 1
2 e 2e

(4) 2
3 1e
2 2e

10. 2 2 2 2 2 2n

n n n 1lim ....
5nn 1 n 2 n 3

(1) 
4

(2) tan–1(2)

(3) tan–1(3) (4) 
2

11.  
2 x cos x

ƒ(x)
2 x cos x

  g(x) = logex, (x > 0)

]  
4

4

g(ƒ(x))dx   &

(1) loge3 (2) loge2
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Definite Integration

(3) logee (4) loge1

12.  
x

0

ƒ x g t dt  ]  g 

 ;  ƒ(x + 5) = g(x) ]  
x

0

ƒ t dt

%&

(1)

5

x 5

g t dt (2) 

5

x 5

5 g t dt

(3) 

x 5

5

g t dt (4) 

x 5

5

2 g t dt

13.
/ 2 3

0

sin x dx
sin x cos x  

(1) 
2

4
 (2) 

2
8

(3) 
1

4
(4) 

1
2

14.  f : R  R ; 

f(2) = 6 ]  
f (x)

x 2
6

2tdt
lim

(x 2)
  :-

(1) 0 (2) 2f'(2)
(3) 12f '(2) (4) 24f '(2)

15.
2

0

sin 2x(1 cos3x) dx, ]  [t] 

]   :

(1) –2 (2) (3) – (4) 2

16.

1 1 1
3 3 3

4 4 4n 3 3 3

(n 1) (n 2) (2n)
lim ......

n n n

 :

(1) 
4

34
(2)

3
(2) 

4
33 4

(2)
4 3

(3) 
4

33 3
(2)

4 4
(4) 

3
4

4
(2)

3

17.  
/ 3

2 / 3 4/ 3

/ 6

sec x cosec x dx   :

(1) 37/6 – 35/6 (2) 35/3 – 31/3

(3) 34/3 – 31/3 (4) 35/6 – 32/3

18.  2

0

cot x

cot x cosecx
 dx = m(  + n),  m . n

 :

(1) –1 (2) 1 (3) 
1

2
(4) 

1

2

19.  
1

1 2 4

0

x cot (1 x x )dx   :-

(1) e
1

log 2
4 2

(2) elog 2
2

(3) elog 2
2 2

(4) elog 2
4

20.  f : R  R % ;
(continuously differentiable) 

 f(2) = 6 and f(2) = 
1

48
. 

f (x) 3

6
4t dt (x 2)g(x) ,  

x 2
lim g(x)  :

(1) 24 (2) 36 (3) 12 (4) 18

21.   , ] 

1

e
dx 9

log
x x 1 8  ]  :

(1)
1

2
(2) 2 (3) 

1

2
(4) – 2ALL

EN
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Definite Integration

SOLUTION
1. Ans. (4)

/ 2
3 3 3

0 0 / 2

| cosx | dx cos x dx cos x dx

= 
/ 2

0 / 2

cos3x 3cos x cos3x 3cos xdx dx
4 4

= 
1
4

/ 2

0 / 2

sin 3x sin 3x3sin x 3sin x
3 3

= 
1
4

1 13 (0 0) (0 0) 3
3 3

= 
4
3

2. Ans. (1)
/ 3 / 3

0 0

1 tan 1 sin
d d

2k sec 2k cos

/ 3

0

1 2 1
2 cos 1

2k k 2

given it is 
1

1 k 2
2

3. Ans. (2)
Let ƒ(x) = x2(x2 – 2)

–   2 2O

As long as ƒ(x) lie below the x-axis, definite
integral will remain negative,

so correct value of (a, b) is ( 2, 2) for

minimum of I

4. Ans. (4)

I = 
2

2

dx

[x] [sin x] 4

 
1 0

1
2

dx dx

2 1 4 1 1 4

1 2

0 1

dx dx

0 0 4 1 0 4

1 0 1 2

1 0 1
2

dx dx dx dx
1 2 4 5

1 1 1
1 (0 1) 1

2 2 4 5 2

1 1 1
1

2 4 5 2 10

20 10 5 4 6

20 10

9 3

20 5
Option (4)

5. Ans. (2)
x 1

2 2

0 x

f(t)dt x t f(t)dt
1

f '
2

 = ?

Differentiate w.r.t. 'x'
f(x) = 2x + 0 – x2 f(x)

f(x) = 2

2x

1 x
    f'(x) = 

2

2 2

(1 x )2 2x(2x)

(1 x )

f'(x) = 
2 2

2 2

2x 4x 2

(1 x )

2

1 3
2 2

1 48 244 2
f '

252 50 251
1 164

Option (2)
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Definite Integration

6. Ans. (4)

2 2

2

sin x
I dx

x 1
2

2 2 2

0

sin x sin ( x)
I dx

x 1 x 1
2 2

x x
1 as x  n 

2 2 2

0

sin x sin x
I dx 0

x 1 x 1
1

2 2

7. Ans. (1)
/ 4

5 5
/ 6

dx
I

sin 2x tan x cot x

/ 4 4 2

10
/ 6

1 tan xsec xdx
I

2 1 tan x  Put tan5x = t

5

1
1

2

1

3

1 dt 1 1
I tan

10 10 41 t 9 3

8. Ans. (2)
a

0
I f(x)g(x)dx

a

0
I f(a x)g(a x)dx

a

0
I f(x)(4 g(x)dx

a

0
I 4 f(x)dx I

a

0
I 2 f(x)dx

9. Ans. (4)
2xe e

e e

1 1

x e
log x.dx log x.dx

e x

Let 
2x

x
t

e
, 

x
e v
x

=
2

1 1

e1

e

1
dt dv

2

= 2

1 31
(1 e)1

2 2e
– 2

1
– e

2e
10. Ans. (2)

2n

2 2x
r 1

n
lim

n r

2n

2x
r 1

2

1
lim

rn 1
n

 =
2

1
2

0

dx
tan 2

1 x

11. Official Ans. by NTA (4)

Sol.
2 x.cosx

g(ƒ(x)) n(ƒ(x)) n
2 x.cos x

/ 4

/ 4

2 x.cos x
I n dx

2 x.cos x

    
/ 4

0

2 x.cos x 2 x.cos x
n n dx

2 x.cos x 2 x.cos x

/ 2

e

0

(0)dx 0 log (1)ALL
EN
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Definite Integration

12. Official Ans. by NTA (1)

Sol.
x

0

ƒ x g t dt

x

0

ƒ x g t dt

put  t = –u

x

0

g u du

x

0

g u d u  = –ƒ(x)

ƒ x ƒ x

 ƒ(x) is an odd function
Also ƒ(5 + x) = g(x)
ƒ(5 – x) = g(–x) = g(x) = ƒ(5 + x)

 ƒ(5 – x) = ƒ(5 + x)
Now

x

0

I ƒ t dt

t = u + 5

x 5

5

I ƒ u 5 du

x 5

5

g u du

x 5

5

ƒ' u du

= ƒ(x – 5) – ƒ(–5)
= –ƒ(5 – x) + ƒ(5)
= ƒ(5) – ƒ(5+x)

5 5

5 x 5 x

ƒ' t dt g t dt

13. Official Ans. by NTA (3)

Sol.
/ 2 3

0

sin xI dx
sin x cos x

 
/ 4 3 3

0

sin x cos xI dx
sin x cos x

/ 4

0

1 sin x cos x dx

/ 42

0

sin xx
2

1
4 4

1
4

14. Official Ans. by NTA (3)

Sol.

f (x)

6

x 2

2t dt

lim
x 2

L Hopital Rule

x 2

2f (x)f '(x)
lim 2f (2) f '(2) 12f '(2)

1
15. Official Ans. by NTA (3)

Sol.
2

0

I sin 2x 1 cos3x dx

0

I sin 2x sin 2x cos3x sin 2x sin 2x cos3x dx

= 
0

dx

16. Official Ans. by NTA (3)

Sol.
1/3n

n r 1

1 n r
lim

n n

= 

1
1/ 3 4 / 3

0

3
1 x dx 2 1

4
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Definite Integration

17. Official Ans. by NTA (1)

Sol. I = 2 / 3 1/3

1
dx

cos x sin x.sin x

=
2 / 3

2
2

tan x
.sec x.dx

tan x

=
2

4/ 3

sec x
.dx

tan x
     {tanx = t, sec2xdx=dt}

= 4 / 3

dt

t
 = 

1/ 3
1/3t

3 t
1/ 3

I = –3tan(x)–1/3

I = 

/ 3
1/ 3

1/3 1/3
/ 6

3 1
3 3

tan x 3

= 3
1/ 3

1/ 6

1
3

3
 = 37/6 – 35/6

18. Official Ans. by NTA (1)

Sol.
/ 2

0

cot xdx

cot x cosecx

2
/ 2

20

x
2cos 1cosx 2

xcosx 1 2cos
2

/ 2
2

0

1 x
1 sec dx

2 2

2

0

x
x tan

2

1
[ 2]

2

1
m , n 2

2
mn = –1

19. Official Ans. by NTA (1)

Sol.
1

2 2
0

1
I x tan dx

1 x (x 1)

1
1 2 1 2

0

I x tan x tan (x 1) dx

x2 = t 2xdx = dt

1
1 1

0

1
I tan t tan (t 1) dx

2

   = 
1 1

1 1

0 0

1 1
tan t dt tan (t 1) dt

2 2

   = 
1 1 1

1 1 1

0 0 0

1 1
tan t dt tan dt tan dt

2 2

tan–1t =  t = tan 
dt = sec2 d

4
2

0

sec d

/ 4
/ 4

0
0

I ( .tan ) tan d

   = 

/ 4

0

0 ln(sec )
4

   = n 2 0
4

   = 
1

n 2
4 2

20. Official Ans. by NTA (4)

Sol.

f (x)
3

6

x 2 x 2

4t dt
lim g(x) lim

x 2

3

x 2

4.f (x) f '(x)
lim

1

= 4f3(2) f'(2) = 18
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Definite Integration

21. Official Ans. by NTA (4)

Sol.
1

1x 1 x
dx n x n x 1

x x 1

2 1 2 1 9
n n

2 2 8

2,1

ALL
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