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(MCQ)

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

(i) The derivative of cosech x, for all x � R is :

(a) coth x.cosech x (b) –coth x.cosech x

(c) –cosech2 x (d) cosech2 x

(ii)

1

2 3
...............

n

n

d
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dx
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n n
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n
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n
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(iii) The equation of the tangent at the point ‘t’ of the curve x = f(t), y = F(t)

is ...................... .

(a) [X – f(t)] f'(t) + [Y – F'(t)]F(t) = 0

(b) [X – f(t)] F'(t) – [Y – F'(t)]f'(t) = 0

(c) [X – f(t)] F'(t) + [Y – F'(t)]f'(t) = 0

(d) [X + f(t)] f'(t) + [Y + F'(t)]F(t) = 0

(iv) The length of the tangent at any point of the curve y = f(x) is..........

(a)

� �� �
�
 �� �� �
 �� �

2

. 1
dx

y
dy (b) .

dx
y

dy

(c) .
dy

y
dx

(d)
� �� �
�
 �� �� �
 �� �

2

. 1
dy

y
dx

(v) If two functions f(x) and F(x) are derivable in closed interval [a, b] and

F'(x) � 0 for any value of x in [a, b], then there exists at least one

value ‘c’ of x belonging to the open interval ]a, b[ such that 
'( )

F '( )

f c

c
	 ......

(a)
F( ) F( )

( ) ( )

b a

f b f a




 (b)

F( ) F( )

( ) ( )

a b

f b f a






(c)





( ) ( )

F( ) F( )

f b f a

b a
(d)






( ) ( )f b f a

b a

(vi) Consider :

 (i) 
�

	
0

sin
lim 1
x

x

x
,

(ii) 
�

	
0

tan
lim 1
x

x

x
, then :

(a) Both (i), (ii) are true (b) (i) is false (ii) is true

(c) (i) is true, (ii) is false (d) Both (i), (ii) are false
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(vii) If 
� �

	 	 �lim ( ) 1; lim F( )
x a x a

f x x , then 
F( )lim[ ( ) ]x

x a
f x

�
 has the indeterminate

form................. .

(a) 1� (b)
0

0

(c) �� (d) None of these

(viii) The partial derivative of f(x, y) with respect to y is ................ .

(a)
�

� 

0

( , ) ( , )
lim
h

f x h y f x y

h

(b)
0

( , ) ( , )
lim
k

f x h y k f x h y

k�

� � 
 �

(c)
�

� 

0

( , ) ( , )
lim
k

f x y k f x y

k

(d)
�


 �
0

( , ) ( , )
lim
k

f x y f x y k

k

(ix) If z = f(x, y) be a homogeneous function of x, y of degree n, then

. . ...........
z z

x y
x y

� �
� 	

� � � x, y �� the domain of the function :

(a) nz (b) n(n – 1)z

(c) n2z (d) (n + 1)z

(x) If f(x, y) = 
�

�

y x

y x
, then degree of this homogeneous function is

....................

(a)
1

2
(b) 


1

2

(c) 1 (d) –1
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(Theory)

2. Attempt any two of the following : (5 each)

(a) Prove that :

[ . sin ( )] . sin ( )
n

ax n ax

n

d
e bx c r e bx c n

dx
� 	 � � � ,

where r = 
� � 	2 2 1, tan ( / )a b b a

(b) Define hyperbolic functions and prove that :




	
�

1

2

(sinh ) 1

(1 )

d x

dx x

(c) Find the angle of intersection of the parabolas y2 = 4 ax and x2 = 4 by,.

at their point of intersection other than the origin.

3. Attempt any two of the following : (5 each)

(a) If a function f is (i) continuous in a closed interval [a, b], (ii) derivable

in the open interval ]a, b[ and (iii) f(a) = f(b), then for at least one

value ‘c’ � ]a, b[, prove that f'(c) = 0.

(b) If f(x) = ex and F(x) = e–x, by using Cauchy’s mean value theorem, show

that c is arithmetic mean between a and b.

(c) Determine :

lim( ) asx ax a x a

 �

4. Attempt any two of the following : (5 each)

(a) If  z = f(x, y) is a homogeneous function of x, y of degree n, then prove

that :

� � �
� � 	 


� �� �

2 2 2
2 2

2 2
. 2 ( 1)

.

z z z
x xy y n n z

x yx y
.
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(b) If u = log (tan x + tan y + tan z), prove that :

� � �
� � 	

� � �
(sin 2 ) . (sin 2 ) (sin 2 ) 2

u u u
x y z

x y z

(c) If 
 �
	 �




3 3
1tan ,

x y
u x y

x y
, then

show that :

. sin2
u u

x y u
x y

� �
� 	

� � .
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