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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2023.
Fourth Semester
- Mathematics

Skill Based Subject — TRIGONOMETRY, LAPLACE
TRANSFORMS AND FOURIER SERIES

(Fer those who joined in July 2021 — 2022)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :
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If f(x) is an even function then [(-x)=
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) Prove:

ﬂ"—gﬂ—sesin‘-’onlzsin"o-64sin’50.
sinf

Or

®) Expand cos®#sin®0 in a series of sines of
multiples of &.
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Pfové thaﬁ M =cosh2x +sinh2x.
Gt 1-tanhx ; ,

- Or’ i 16.

If i**% = A+iB, show that A% +B% =™

Find L(l = COSZt] .

Or ' i 17.

Find L™ (log(s as aj] K
s+b
Using Laplace transform, solve y'+3y= e
given y(0)=4. ‘
Or

(D*+5D+6)y=e, given y(0)=0
and ¥'(0) =0 by using Laplace transform.

Solve :

-x, —7<x<0
i f(x):{ x 0<x<r

Fourier series in the interval (-7, 7).

, expand f(x) as a

Or

Find the cosire series for the function
f(x) = 7 —x in the interval (0, 7).
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Solve y"+2y'+5y =3¢ sint given that

.30)=0, y'(0)=3.

Or

Solve by using Laplace transform :

dx . . : :
—+y=sint, %+x=cost given x(0)=2,

dt
¥(0)=0.

o ¢ & (—1)" cosnx
Sh that x?=2—+4 (§—
ow R T

n=1 n
—T<X<T. Deduce that
1 1.1 '
iz 2% 3% 12

_ Or
Expand y=coszx as a series of sines in
0,7).
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v P,ART C— (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

: T 27 - dr 1
Prove that cos—g—cos?cos—g— = &

Or

Derive the expansion of cos" @ when n is a
positive integer.

If A+iB=tan'(x+ iy) ~ prove  that

1 2 +1+y)*
B==log| ——= |-
4 Qg[xz +(1 —y)'J

.Or

FinH the sum to infinity the series
1+cosé cosn9+q0520 0520 +cos® 0 cos30 + 0.

(@  Derive an expression for L") .
(i) Find | —— j
. (s+2)

Or

. » ) s
(i) Find L [——(sg+az)2)‘

.. 4. _1 1
@) TFind L (s(s+2)2)'
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