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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2024
PHYSICS
BPHE-104/PHE-04 : MATHEMATICAL METHODS
IN PHYSICS—I
PHE-05 : MATHEMATICAL METHODS

IN PHYSICS—II

Time : 3 Hours Maximum Marks : 50

Instructions :

(i) Students registered for both PHE-04 and

(i2)

PHE-05 courses should answer both the
question papers in two separate answer books
entering their enrolment number, course code

and course title clearly on both the answer
books.

Students who have registered for PHE-04 or
PHE-05 should answer the relevant question
paper after entering their enrolment number,

course code and course title on the answer
book.
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BPHE-104/PHE-04

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2024

PHYSICS

BPHE-104/PHE-04 : MATHEMATICAL
METHODS IN PHYSICS—I

Time : 1% Hours Maximum Marks : 25

Note : (i) Attempt all questions.

(it) The marks for each question are
indicated against it.

(it1) Symbols have their usual meanings.

(iv) You may use a calculator.

1. Answer any three parts : 3x4=12

(a) Given two vectors :
> . s
A=21+2j-k

- A N N
and B=6i-3j+2k,

P.T.O.
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- -
determine (1) the angle between A and B

- -
(i1) a unit vector perpendicular to Aand B.

2+2
(b) For the scalar field ¢(x,y,z)=2xz" —x>y,
obtain the directional derivative of ¢ at the

point (2, —2, 1) in the direction i —2j+%. 4

- . . .
(¢) For any vector field F(= Fi+F, j+F3k),

show that : 4

-> (> - > (> -
Vx[VijzV[V.F}—VZF

(d) If a force §=2x2yi +3xyj displaces a
particle in the xy-plane from
(0, 0) to (1, 4) along a curve y=4x2,
determine the work done on the particle. 4

(e) The Cartesian coordinates of a point are
(1, 1, 1). Compute its (i) cylindrical and (i1)
spherical polar coordinates. 242

2. State divergence theorem. Use it to evaluate :

[[A.dsS
S
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- . . .
where A =x% +y?j+ 2%k and S is the surface of

the sphere x” +y* +2? =a”. 1+4

Or

5
State Green’s theorem. A vector field F 1is given

by :

- ~

F:sinyf+x(1+cosy)]

> o
Evaluate the integral j Fdr, using Green’s
theorem. Here C is the circular path given by
x? + y2 =a>. 1+4
The probability that a certain component of an
equipment survives a shock is g Calculate the

probability that two of the next four
components tested survive. 3

Or

The number of arrivals of customers during any
day follows Poisson distribution with a mean of
5. What is the probability that the total number
of customers on any single day selected at
random is 2 ?

P.T.O.
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4. The measurement of surface tension of water of

various temperatures are given in the following

table :
T (°C) 5 (dynes/cm)

10 75.0

20 73.0

30 71.0

40 70.0

50 68.0

60 65.0
Calculate the correlation coefficient. 5

Or
Calculate the mean and variance of Poisson
distribution defined by : 5
P(x,k) _ e ¥
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 2024

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1% Hours Maximum Marks : 25

Note : (i) Answer all questions. However, internal

choices are given.

(it) The marks for each question are

indicated against it.
(iti) You may use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any three parts : 3x5=15
(a) Show that the differential equation : 5

(yzexyz + 4x3)dx + (nyexy2 —3y2)dy =0
1s exact and solve it.

P.T.O.



(b)

(©

(d)

(e)
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Determine the particular integral for the

ODE : 5
d%y
—=+4y=2cos2x
dx*
Solve : 5
dy
+1)—+x=0
(y+1)==
given that :
y=1lat x=0.

Show that f (x, y) =cosxcosy 1s a solution

of the partial differential equation : 5
o*f %
~ 2 20
oy~ Ox

State the order and degree of the following

partial differential equation :

2 2
(8—”}/@ Ju odul_g
ot ox® oy

Use the method of separation of variables
to reduce it to a set of three orderinary

differential equations. 1+4
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2. Answer any two parts : 2x5=10

(a)

(b)

(c)

Solve the differential equation :

@ +2x2 y=0

dx®

by assuming a power series solution about
x=0.

According to Newton’s law of cooling the
rate at which a substance cools 1is
proportional to the difference between its
temperature and that of the air. If the
temperature of air is 300 K and the
substance cools from 370 K to 340 K in 15
minutes, calculate the time it will take to
reach 310 K.

Expand f(¢) in a Fourier series, given

that :

=1 _—1<t<—
2

=0 —<t<l1

f(t+2)=1(t)

P.T.O.



[14] BPHE-104/PHE-04/PHE-05

PHE-05

faqm= = (& TE-4t)
eIt
S, 2024
witfeen faam
W.uerg.-05 : difaent o o faftmi-11

W:J%avé TfHad 3Tk : 25

T 2 () G 9T €A BTl

(ii) % ¥ P 3HF I9P G 2T 7T 7

(iii) 9 HoReAeX HT FANT HT GHd &
(iv) Tl @& 3797 G e 2l
1. Tzl a7 9 & S e 3x5=15

(%) fag FIfST fh stadha et
(yzexyz +49c3)dx+(2xyexy2 —3y2)dy =0

oY & 3 39 T HItSU| 1+4



[15] BPHE-104/PHE-04/PHE-05

(@) fT=fafead 9uRe 3Taehel THRT ol

foaeiy TR e 9T HifsE 5
d%y
— +4y=2cos2x
dx? Y
(1) TR (y+1)3—y+x:0 %1 BA RIS
X
fem @ fF x=0 W y=11 5

(a) fag =ifst f& wed f(x,y)=cosxcosy
frfafaa stk stahal @HIRUT &1 B

g 5
O
8y2 ox>
(®) frAfafaa steera aHftentor &1 ®ife T =
fafem : 1+4

2 2
ou_,|0u dul_
ot oxZ  oy?

T gugeel fafy g oW A9 Erem

JEhd  GHIEWON % =" H  9HHd
hifsT

P.T.O.



[16] BPHE-104/PHE-04/PHE-05

2. o=l St W & IW T . 2x5=10

(F)x=0 & € =@ 9ot g1 ol FAfeAfEa
TTHE FHIHIU hl A HIFWT :

d2
_dxz + 2x2y =0

(@)= & IMded Fom & IR, fordt o=
% 32 e #1 X, usred iR 9 & ArHH
% AR & FEHUE el B 9K S
qUHA 300 K & 3R usiel &1 dmvEE 15
foie ¥ 370 K 9§ 340 K & <1 &,
SHHT qIHE fhat X ¥ 310 K 81 ?

() f(t) &1 HRT oM qrd S Seifer

1
f(¢)=0 —1<t<—§

=1 _—1<t<l
2
=0 l<t<1
2
F(+2)=1(1)

BPHE-104-PHE-04



