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Paper (MT-103)

(Integral Calculus-III)
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OMR answer-sheet. Circle once darkened is final.

MCQMCQMCQMCQ

1. Choose the correct alternative for each of the following : 10

(i) The integration means :

(a) A process which is the inverse of differentiation

(b) The process of finding the integral

(c) Both (A) and (B)

(d) None of the above
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WT (    2    ) W—60—2018

(ii) 1 2( ) ( ) .....................f x f x dx ��  .

(a) '
1 2 1 2( ) ( ) { ( ) ( ) }f x f x dx f x f x dx dx�� � �

(b) '
1 2 1 2( ) ( ) – { ( ) ( ) }f x f x dx f x f x dx dx� � �

(c) '
2 1 1 2( ) ( ) – { ( ) ( ) }f x f x dx f x f x dx dx� � �

(d) '
1 2 1 2( ) ( ) – { ( ) ( )}f x f x dx f x f x dx� �

(iii) Rational function of (ax + b)1/n and x can be easily evaluated by the

substitution of :

(a) nt ax b� � (b) –nt ax b�

(c) –nt ax b� � (d) – –nt ax b�

(iv) 7sin ...................x dx ��  .

(a) 3 5 7
3 1

– cos cos cos cos
5 7

x x x x� � �

(b) 3 5 7
3 1

cos cos cos cos
5 7

x x x x� � �

(c) 3 5 7
3 1

– cos – cos cos cos
5 7

x x x x� �

(d) 3 5 7
3 1

– cos cos cos cos
5 7

x x x x� � �

(v) 4tan ................x dx ��  .

(a) 3
1

tan tan
3

x x x� � (b) 3
1

tan tan
3

x x x� �

(c) 3
1

tan tan
3

x x x� � (d) 3
–1

tan tan
3

x x x� �

B5FBDF047EEC3E92637A32503A68898D
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(vi) ( ) .............
b

a
f x dx �� , where c �[a, b]

(a) ( ) ( )
a b

c c
f x dx f x dx�� � (b) ( ) ( )

c b

a c
f x dx f x dx�� �

(c) ( ) – ( )
c b

a c
f x dx f x dx� � (d) ( ) ( )

c c

a b
f x dx f x dx�� �

(vii)
2

1
................... .x dx ��

(a)
5

2
(b)

1

2

(c)
3

2
(d)

–3

2

(viii) If A is a region bounded by the curves y = f1(x), y = f2(x), x = a and

x = b, then :

A

( , ) A ................f x y d ���

(a)
2

1

( )

( )
( , )

b f x

a f x
f x y dy dx� � (b)

1

2

( )

( )
( , )

b f x

a f x
f x y dy dx� �

(c)
2

1

( )

( )
( , )

a f x

b f x
f x y dy dx� � (d)

2

1

( )

( )
( , )

b f x

a f x
f x y dy dy� �

(ix) If V be a region of the three-dimensional space and f(x, y, z) be a function

of the independent variable x, y, z defined at every point in V. Then the

triple integral of the function f(x, y, z) over the region V is denoted

as ...... .

(a)
V

( , , )f x y z dx��� (b)
V

( , , )f x y z dy���

(c)
V

( , , )f x y z dv��� (d)
V

( , , )f x y z dz���
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(x) (6) ..............� �  .

(a) 6 ! (b) 5 !

(c) 6 (d) 5

TheoryTheoryTheoryTheory

2. Attempt any two of the following : 5 each

(a) Derive the reduction formula for :

cosn x dx� .

(b) Prove that :

1( )
( )

1

m n p
m n p

x a bx
x a bx dx

np m

� �
� �

� ��

1( )
1

m n pan p
x a bx dx

np m
�� �

� � �

(c) Integrate :

2( 2)

( 2)( 1)

x x

x x

� �

� �
.

3. Attempt any two of the following : 5 each

(a) Prove the reduction formula for cosecn x dx� .

(b) If f is a continuous function of x in the finite domain [a, b] and

F( ) ( )
d

x f x
dx

� , then prove that :

lim
n��

h[f(a) + f(a + h) + f(a + 2h) +...+ f{a+(n – 1)h}]

= f(b) – f(a)

where h = 
( )b a

n

�
.
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(c) Evaluate :

4

0
sin x dx

	

� .

4. Attempt any two of the following : 5 each

(a) Prove that let f(
) be continuous for every value of 
 in the domain

(���). Then the area bounded by the curve r = f(
) and the radii vectors


 � �� 
 � � (� � �), is equal to 2
1

2
r d

�

�

� .

(b) Prove that :

2 1 2 1

0

( ) ( )
cos sin

2 ( )
m n

m n
d

m n

	��
� � � �

 
 
 �

� �� .

(c) Find the area included between the curve :

xy2 = 4a2(2a – x)

and its asymptote.
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