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(¢) Prove that I'(n+ 1) = nI'(n). Compute
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.
2.  Question 1 is compulsory.

3. Attempt any 5 questions including question 1.
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1. Attempt any six

(a) Solve

for y(0) =y,.

(b) Show that I'(n+ 1) = n!

(¢) Give the indical equation for

dzy dy
2 2% i
x ——x2+x —dx—Zy—O

Also, evaluate ‘r’.

(d) Verify the statement that, “The eigenvalues of

A1 of a square matrix has the inverse eigenvalues

as A”, using-

-

7

(b) Find the derivative of

f(z) = (3z2-5) + i(4z+ 1)

at z=2

(i) using condition of differentiability

(ii) using differentiation rules

(c) Show that

v(x,y) = —sin(x)sinh(y)

equation and solve

x-y)dx —dy =0

for y(0)=2.

Taylor Series for

£(z) = e

around z=0.

is a harmonic function. Find the conjugate harmonic

of v and the analytic function f(z) = u + iv.

(6+6+6)

(a) Check the exactness of the given differential

(b) State Taylor’s series Theorem and evaluate the

P.T.O.
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5. (a) Determine the given function f(z) is analytic or

not

f(@) + —;—l'n(x2 + ) + itan™t {%}

(b) Evaluate

eZ
jgc (1+2z2)
around the following closed curves C
@ 1z} =1
(i) |Z+] =1
(¢) Show that

f(z) = |2

is differentiable only at the origin. (6+6+6)

6. (a) Determine the solution for the given set of
simultaneous linear equations using Gauss-Jordan

Method
Xx+ty—-z=3

3x + 2y 2z =8

2x —y — 3z =17
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(e) Use the Cauchy’s n't root test to determine the

convergence of following series

x% x3
1+x+—2-!-+§+ ..........

(f) Use the integral method to determine the

convergence of following series

1 1 1
1 +?+-3—5+:1‘7+ .........
(g) Show that
1
@) ==

is differentiable everywhere except at the
(3%6)

origin.

2. (a) Solve the ODE

d’y _dy
W—ZE—F}/—— 0

P.T.O.
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(b) Determine
(4x3 + 6xy + yH)dx + 3x%2 + 2 xy + 2)dy = 0

is exact and find its solution.

(c) Solve using series method the ODE

dZ
d_xyf +x%y =0 (6+6+6)

3. (a) Verify the Cayley-Hamiltonian Theorem for

£
2 3]

E

|

Find A~! and B, where

B =A%—-4A% - 7A3 + 11A2 - A - 107

(b) Solve the system of given equations using LU

decomposition method
x+ty+z=1

4 +3y —z=6

3x +5y+3z=4
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(¢) Determine

5

the solution for the given set of

simultaneous linear equations using Gauss-Seidel

Method

Bx+y=-2
2x —3y+z=0

2y - 3z = -1 (6+6+6)

4. (a) Use the ratio test to determine the convergence

of following series with nth term as

i

(b) Find limit of following sequences and then deduce

whether series is convergent, divergent or

oscillatory

(D"

n

a, =1+

(¢) Use Cauchy’s Integral test to determine the

convergence of following series

1 1

1 1
+

1-2+2-3

3.4 s T (6+6+6)




