04-06-2026 SE MECHANICAL SEM-III

Time: 2

Paper / Subject Code: N2403111 / Engineering MathematicsIII

Hours Marks: 60

Note: 1. Question No. 1 is Compulsory.

2

. Attempt any 3 Questions from the remaining questions.

3. Scientific Calculator is allowed to use

Q.1

Q2 a.

Q3 a.

Q4 a.

14662

Attempt any Five questions of the following.

Find Laplace transform of e "2¢t. sin3t

s—2
$2+25+17

Find inverse Laplace transform of
Find ‘a, ¢ in Fourier series for f(x) =1 —x? in (—1, 1)

Show that v= x2 — y2 — 2xy — 2x + 3y is a harmonic function.
2 3 .

0 -1 3

0 0 -3

Find eigen values of A’ -3A? +4I, if A =

State one dimensional and two dimensional heat flow equation along with steady
state flow

Find analytic function whose imaginary partis e *(ycos y — xsin y)

Find half range cosine series for f(x) = x(mr — x) in (0, )

_t COS3t—C0S2
By Laplace transform, prove that [ 000 et w dt = %log%

2 2
Find inverse Laplace transform of log (22122)

Find p, if f(z) =12c0s260 + ir?sinpf is an analytic function
2
Solve ZTZ N <A Z—z = 0 by Bender-Schmidt method, subject to conditions

u(0, t) =0, u(x, 0) =0, u(1, t) =t takingh=0.25, 0<x<]1

Expand Fourier series for f(x) = x|x| in (—m, )

2 =30
Find eigen values and eigen vectors of A = |2 -5 0]
0 0 3
2%u _

By Crank- Nicholson method, solve —— 16Z—Z = 0 subject to conditions

u(0, t) =0, u(x, 0) =0, u(1, t) =200t Compute u(x, t) for one step in t
division taking h=0.25,
0 <x <1
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Q5 a.

Q6 a
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2 1 2
Verify Cayley-Hamilton theorem for A = |1 2 1]

2 1 2

s+4

Find inverse Laplace transform of G-DG-2)6-3)

Expand Fourier series for f(x) = %(T[ —x) in (0,2m)

Find Laplace transform of | Ot ) Ot f Ot V1 + sin2u (du)?

By using convolution theorem, find inverse Laplace transform of %

a and b are constants.

-9 4 4
Show that the matrix A = | -8 3 4] is diagonalisable
—-16 8 7

L R S S R T SR S S R TR R R S S R SRR S S T R R
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