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B. E. (Third Semester) Examination, 2020
APR-MAY 2022

(New Scheme)
(CSE Engg. Branch)
MATHEMATICS-IIT
Time Allowed : ?' hree héurs
Maximum Marllcs 280
Minimum Pass Marks : 28
Note : Attempt all questions. Part (a) of each
question is compulsory and carrying 2 marks

each and attempt two’ questions from (b), (c)
and (d) carrying 7 marks each.

1. (a) Define Euler’s formula. ' b 2

(b) Fora function f(x)=|x|, —-n<x<n obtaina
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fourier series. Deduce that
1 1 1 1 : 2
PRt

Obtain the Fourier expansion of x sin x as a cosine

 series in (0,7). Hence show that

@

1 1 1 -2
+ —
13 35 5.9

The following values of y give the displacment in
inches of a certain machine part for the rotation x
of the flywheel. Expand y in terms of a fourier

series :

2. (@

).

x : 0

y ¢ 0 92 144 178 173 11.7

Write the condition for the existence of Laplace

Transform.

Find the Laplace transform of :
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® fO)=1-1+]t+1]e20 4
Vet
@ f()=1-et/t or ) 3
Appl).'ing convolution theorem to evoluate :
S
L—l
® (s2+a2)2J :
@) tan™'(2/5) find the inverse transform. 4
Solve #"+2y'+ty=cost given that y(0)=1, 7
Define analytic function. 2
If f(z)isa r'eugular function of z, prove that : 7
@ o > PR
[@“”?}Jf(z)' =4|f'(2)
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4, (a)

(b)

(4]
Evaluate using Cauchy’s integral formulae : 7

L -
. sin” z
O ¢ —F

dz, where Cisthecircle’|z|=1.
('(:"— }T;b] .

(i) (ﬁ _..g-zﬁ-—}_—- iz, ,Where Cis |z—2|=

Apply the calculus of residues to-prove that : 7
2r dﬂ 2
=2n/l1-
IO 1-2psin0+ p’ / = (O<p<l)

From the partial differential equation. 2

(x-a)’

+(y—b) =2’ cot’a

2

Solve %5

=Sinxsin y  for which

Z : '
5;“".23“13’ when x=0 and z=(Q whenyis
an odd multiple of 7/2. : 7
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Solve equation :
(D?~DD’-2D")z =(y-1)e"
Using the method of separation of variables, solve

Ju ou i
™ —Z-éTHl where u(x,0) =67 .

The mean and standard deviation of the Binomial
distribution with » observation and probability of

success ‘P’ and failure ‘g’ ave.

A random variable x has the following probability

function :

Variableofx.: 2 -1 0 1 2 3

P(x) : 01 k 02 2k 03 &k

Find the value of k and czlculate mean and variancc, .

In sampling enalrge number of parts manufactured
by a machine. The mean number of defectives in
a sample of 20 is 2. Out of 1000 such samples,

how many would be expected to contain at least
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3 defective parts.

The mean inside diameter of a sample of 200
washers produced by a machine is 5-02 mm and
the standard deviation is 0-05 mm. The purpose
for which these washer are intended allows a
maximum tolerance in the diameter of 496 mm to
5-08 min, otherwise the washers are considgred
defective. Determine the percentage of defective
washers produced by the machine, assuming the

diameters are normally distributed.
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