REV-01 2023/06
BSP/07/12
B.Sc. PHYSICS SET
SIXTH SEMESTER
MATHEMATICAL PHYSICS A

Duration: 3 hrs.

Time: 30 min.

Choose the correct answer from the following:

1.

9
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I1x20=20

. i 1 PR
The magnitude of the complex number —= (=1 + i) is
Ve

a. -1 b. 1
c.0 d.2
The value of i? is
a. 1 b.i
ey ==y d.-1
The magnitude of the difference of the complex numbers (4 + 2 i) and (5 + 3 i) is
d. \fi b. 1 ,
¢ 2 d. 0
The reciprocal of the complex number (4 — 3 &) is
a.—(=4-3) b. = (=4 +3 1)
c. 5 (4-310) doo-(4+30)
The Laplace transform f(t) = t" is
& gt BT
8 di.s?
If L[f(x)]=F(s) then L[cos 2 x] is
2s b 25
2 ,2<2+4 '51;4
s k
e s%42 o s1+2

If LIF(x)]=((s) then L[x" F(x)] is
a. (—l)nf"'”(.ﬁ‘)
& (—1)"f*(s)

L7 (1/sY) is

. (_l)nfu—l(s)
) (_I)Hf-—n-H (S)

oo

a. x1 b. x?
C. x2 d..x*
The value ofﬁ% dz for a circle of |z|=1is
a.2mi b.mi
c.0 d. 1
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10.

11.

12.

13.

14.

15.

p |

(=]

17.

d . .
The value of §ﬁ fora circle of |z-a|=ris

a.0
c.mi [

b.2mi
d2n

What are the conditions called which are required for a signal to fulfill to be

represented as Fourier series?
a. Dirichlet’s conditions
c. Fourier conditions

b. Gibbs phenomenon
d. Fourier phenomenon

Choose the condition from below that is not a part of Dirichlet’s conditions?

a. ;
for the interval (-n,m)

It has only a finite number of

Itis single-valued, if the function f(x)

c. discontinuous, if the function f(x) for

the interval (-ri,m)

o for the interval (-r1,m)

It is bounded, if the function f(x)

Itis a periodic signal, if the
d. function f(x) for the interval (-

I,1)

For the given periodic function f(X) = X" for — 7 < X < 7 the coefficient a,

is
a. 6.8968
c. 0

b. -6.8968
d. 0.7468

A function [(x) is called skew symmetric function if

a. f(=x)=-f(x)
¢ f(=x)==f(-x)

b. f(—x)= f(x)
d f(=x)=0

If the Fourier series of f(x) has only cosine terms then f(x) must be

a. Odd function
¢. Fundamental harmonic

a

CFLf(0)]= \E jf(:)sin(sz )l
0

C

Ff)]= \E j F(s)sin(sx)dx

At what condition F{ f'(x)} = isF(s)
a. /(\) — Qas x = to0
f(x) > was x = o0

b. Even function
d. Second harmonic

- Which of the following is the Fourier sine transform of f(x)?

b. =
Fl/(x)]= \/TJ‘ F(s)sin(sx)ds
;r 0

d

b. f(x) > ®as x =0

d. none of these

Fl/(0)]= \{":T, If(t)sin(.w)d:
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18. Fill in the blank. The property is known as--------- , when F(s) is the complex Fourier

transform of f(x) then F{ f(x —a)} = " F(s)

a. Shifting property
¢. Linear property

PR () =2
a. (—is)" F(s)
c. isF(s)

b. Change of scale property
d. Modulation theorem

b. (is)" F'(s)
d. (is)" F" (5)

20. Fourier transform of f(t)=-----=----- X Laplace transform of g(t). Fill in the blank

1

a.
T

= 55y

C. —
Jr

V2m

d. None of these
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[ Descriptive]

Time : 2 hrs. 30 mins. Marks : 50

[ Answer question no.1 & any four (4) from the rest [

. . . . d?y : 7+3=1
a. Solution the differential equation ﬁ + y(t) = t using Laplace 9
q¢2

transform method where the boundary conditions are y (t=0) =

=andy'(t =0)=1.
b. The Laplace transform of a x* + b x* will be?
a. Write the Dirichlet's condition for a Fourier series. 2+3+3+

. = ; . s 2=10

b. Determine the Fourier coefficient ¢ and «, .
¢. What do you mean by fundamental harmonic of Fourier series.
a. If n is a positive integer, prove that (1+O"+ (1 —-)" = 4+3+3

22'“ cos = =

4

b. If @ is a cube root of unity then find (1 + @)®.

. p LR, .
c. Express —e’s in the complex number a + 1 b.
What do you mean by even function of a Fourier series? Expand 1+5+4
the function f(\) = XSINnXx, as a Fourier series in the interval :
—T<X<T. ' Hence deduce that

1 1 1 1 r—2

13 35 57 79 4

a. Using Cauchy’s integral formula evaluate QSTT; dz for a  4+3+3
, _ 22-32+2 =10
circle |z-2|=1/2.

b. Find the inverse transform of ——— .
(s=2)%+4

c. Find the Laplace transform L [F(t)] if

Cos(t — %), t> ﬁl

w

0 t< =
1

F(t)=
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1 .2 6+4=10
a. If F'L(S) = Ez-tan ('—,), find f(,\') .
s
b. Establish the relationship between Fourier and Laplace
transforms.
a. Find thevalueofa &b if LDo=20 ( @305 _ o A dikd
3+ 3-i =10
b. Find the value of Vi + v—I.
c. Find the complex number if arg(z+1)=% and arg(z-1)=2T".
Find Fourier sine and cosine transform of x"'. S5=10

5]
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