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Instruction for candidates:

1. Section A is compulsory. It consists of 10 parts of two marks each.

2. Section B consist of 5 questions of 5 marks each. The student has to attempt any 4
questions out of it.

3. Section C consist of 3 questions of 10 marks each. The student has to attempt any 2
questions.

Section — A (2 marks each)
Q1. Attempt the following:
a) Define Rolle’s theorem. Explain with an example.
b) Define Beta function. Evaluate B(1, 1).
c) Define a sequence and series with suitable examples. What are different tests for
convergence of a series?.

d) Explain saddle points of a function. Find the same for the function f(x, y) = X - yz.
e) Define a curl of vector function. If the curl of a vector field is zero, what can be said
about the function?

f) Evaluate [ff exyz2 av over the rectangular box

{(x, y, z): 0=x<1, 1<y<2, —  1<z<1}.
g) State Gauss’s divergence theorem.
h) Define a differential equation mathematically. Explain the features necessary for the
classification of a differential equation.
i) Define exact differential equation. Under what condition, the differential equation
xy3 dx + axzyzdy = 0 is exact?
j) Prove that e ", e and their linear combination are solutions of the differential equation
2
L —-y=o
dx
Section — B (5 marks each)
Q2. What are indeterminate forms, and why do they require special techniques such as
L’Hopital’s rule to evaluate? List the common types of indeterminate forms.
Q3. Examine the convergence of the following sequences:

. _ (3n+1\" .. _ (%)n
Ma, =(35), (e, =——.
() + ()
Q4. Prove that the function f(x, ¥) = {T;Lz: (x, y)# (0, 0)0, (x, y) = (0, 0) is not
xX+2y
continuous at (0, 0) but its partial derivatives fx and fy exist at (0, 0).



Q5.

Q6.
Q7.

Q8.

Qo.

Using Green’s theorem, evaluate | (e_ xsiny dx + e cosydy) along the rectangle

with vertices (0, 0), (m, 0), (T[, %) and (0, %)

Solve the differential equation:(S X + 12 + 6y2) dx + 6xydy = 0.
Section — C (10 marks each)
(a) Find the surface area of the solid generated by revolving the circle:

X+ (y — 4)2 = 4 about the x-axis.
(b) Discuss the convergence or divergence of the series: (‘\3/113 +1- n).

(a) Prove that v’ fn=f"(n+ % f'().

2 2
(b) Find the volume of the ellipsoid: x— + Z— - — = 1.

(a) What is the general form of a Clairaut’s differential equation? Hence, solve
4 x 2y 2
e @—1+e " p =0
(b) Find two linearly independent solutions of the differential equation:

2% y'+ xy — (x2 + 1) y = 0 using the Frobenius method.



