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Instructions :

1. The question paper is divided in five units. Each unit carries an internal

choice.

2. Attempt one question from each unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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 I/(Unit I)

1. (a)
1 cos sin

1 cos sin

i

i

� � � �

� � � �
= (cos n� + i sin n�) 10

Prove that : 
1 cos sin

1 cos sin

i

i

� � � �

� � � �
= (cos n� + i sin n�)

(b) {S
n
} monotonic sequence {S

n
}

bound 10

Let {S
n
} be a monotonic sequence, then {S

n
} is convergent if and only if

it is bounded.

/(Or)

2. (a) 6 + 8i 

Find square root of 6 + 8i.

(b) non-empty subset S of R lower bound 

infinite infimum 10

Prove that every non-empty subset S of R which has a lower bound posseses

an infinite infimum.

 II/(Unit II)

3. (a) Maximum Minimum 10

4x3 – 15x2 + 12x – 2

Find the maximum and minimum value of 4x3 – 15x2 + 12x – 2

(b) Heine-Borel theorem 

State and prove Heine-Borel theorem.

/(Or)

4. (a) 50 cube 

square 10

Divide 50 into two parts such that the product of the cube of one and

the square of the other shall be a maximum.
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(b) 10

State and prove Bolzano-Weirstrass theorem.

 III/(Unit III)

5. (a) 10

State and prove Taylor’s theorem.

(b) u = (x2 + y2 + z2)1/2

If u = (x2 + y2 + z2)1/2, then prove that :

2 2 2

2 2 2

2u u u

ux y z

� � �
� � �

� � �
.

/(Or)

6. (a) log sin (x + h) h 10

Expand log sin (x + h) in power of h by Taylor’s theorem.

(b) f (x) = |x|, x = 0 10

Prove that the function f (x) = |x| is not differentiable at x = 0.

 IV/(Unit IV)

7. (a) f Evaluate 

[0, 1] 

f (x) = 21 x� , x

 = (1 – x), x

Evaluate the upper and lower Riemann integrals for the function f  defined

on [0, 1] as follows :

f (x) = 21 x� , when x is rational

 = (1 – x), when x is irrational

(b) 10

Prove that sum of two Riemann integrable functions is Riemann

integrabable.
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/(Or)

8. (a) Second mean value 

x
x x x

x
� � � �

�
log(1 ) , 0

1

State the second mean value theorem for integrals and apply to show

that :

x
x x x

x
� � � �

�
log(1 ) , 0

1

(b)

b

a

x
dx a b

x a b

� �
	 � �
 �� 
�

sin 1 1
2 , , 0

Prove that :

b

a

x
dx a b

x a b

� �
	 � �
 �� 
�

sin 1 1
2 , , 0

 V/(Unit V)

9. (a) f(x) (–�, �) 

x
f x

x x

� � � ��
� �

	 � ��

0 , 0
( )

sin , 0

Find the Fourier series of the function f(x) in the interval (–�, �), where

x
f x

x x

� � � ��
� �

	 � ��

0 , 0
( )

sin , 0
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(b) f(x, y) continuous (0, 0) 

Show that f(x, y) is continuous but not differentiable at (0, 0), where :

xy
x y

f x x y

x y

�
��

� ��
� ��

2 2
; ( , ) (0, 0)

( )

0 ; ( , ) (0, 0)

Let 

xy
x y

f x y x y

x y

�
��

� ��
� ��

2 2
; ( , ) (0, 0)

( , )

0 ; ( , ) (0, 0)

/(Or)

10. (a) f(x, y) = sinx + cos y

Show that the function f(x, y) = sin x + cos y is differentiable

everywhere.

(b) f(x) = x 0 < x < 2 �

Obtain the Fourier series representing the function f(x) = x in the interval

0 < x < 2�.


