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Instructions :

@)

(12)

Students registered for both PHE-04 and
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
December, 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) You may use a calculator.

(iv) Symbols have their usual meanings.

1. Answer any three parts : 3x4=12
(a) Calculate the area of the AABC if the
coordinates A,B and C are
(4,2,1),(2,-1,0) and (2,1,-2), respectively.
(b) Obtain the unit normal to the surface
4x%y+z2=4 at 1,-1,2).
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© If  fxy.z)= L determine

(x2 + y2 + 22)E

-> -
V-(VS).
(d) A two-dimensional force field is defined as

= ~ A

F=(xj—yi). Compute the work done by
this force in taking a particle from point
(2, 0) to (0, 2) along a straight line.

(e) In Cartesian coordinates, the position
vector of a particle 1s given by
7:xf+yj+z/€. Express it in terms of

cylindrical  coordinates (p,d,2) and

determine its velocity in cylindrical
coordinates.

2. State Green’s theorem. Use it to evaluate : 1+4

J-C(xz + xy)dx + (x2 + y2)dy

where C is the square formed by the lines

y==x1,x==1.
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Or
State the Divergence theorem. Apply it to

compute .[ j w-ndS, where S is the surface of

S

2

the cylinder x?+y? =42 bounded by planes

z=0, and z=5b and where 7=xf—y}'+zl€. 1+4

3. The probability that a person recovers from a
serious illness is 0.4. What is the probability
that at least 2 of the five persons admitted in a
hospital survive ? 3

Or

A Dbook of 600 pages contains 40 printing
mistakes. Assume that these errors are
randomly distributed throughout the book and
X, the number of errors per page has a Poisson
distribution. What 1is the probability that
10 pages selected at random will be free of
errors ? 3

4. Obtain the regression line of y vs. x for the data

given below : 5
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Or

The normal distribution i1s given by the

expression :

1 C(x—p)?
f(x)—G\/ﬂexp{ 202}

where p is the mean and o the standard

deviation. Show that E(x) =pn.
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PHE-05

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2024

PHYSICS

PHE-05 : MATHEMATICAL METHODS IN
PHYSICS—II

Time : 1 % Hours Maximum Marks : 25

Note : (i) All questions are compulsory. However,

internal choices are given.

(it) Marks for each question are indicated

against it.

(itt) Symbols have their usual meanings.

1. Answer any three parts : 3x5=15

(a) Show that the following differential
equation 1s exact : 1+4

?))c()cy—2)clx+(x3 +2y)dy =0

and solve it.
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(b) Determine the particular integral for the

following ODE : 5
y”+y'+2y:3x2
(¢) Determine all the first and second order

partial derivatives of the function : 5

f(x,y)= e ™ sinnx
where k£ and n are constants.

(d) Use the method of separation of variables
to reduce the following PDE to a set of
ordinary differential equations : 5

*T 10T &°T
—t——+ =
or: r or o2

(e) Solve the ODE : 5

0.

V'+3y'+2y=0
given the initial conditions »(0)=2 and
y'(0)=1.
2. Answer any two parts : 2x5=10

(a) Using the Frobenius method, obtain the
indicial equation and its roots for the ODE :

5

"+ x' +(x2=1)y=0.
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(b) State whether the following function 1is
even or odd : 1+4

f(x)=£, —T<X<T
T
Obtain its Fourier series expansion.

(¢) A string of length L is plucked at its mid-
point and then released from rest. The
resulting vibrations can be modelled by the
equation : 5

2 2
a—Z:a—Z, O<x<L, t20
ox ot
with the following initial and boundary
conditions :

u(0,1) =u(l,t) =0

u(x,0)=0

Oou . 2nx
—|,_n=0.1sin

o =0

Determine u (x,z).
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xzy"+xy'+(x2 -1)y=0

0

5

C-2417/BPHE-104/PHE—-04/PHE-05 P.T.O.



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

o o

(@)saee fo& frefafed wed 99§ st
fawm R el wfie 9ot yra s

o

1+4

X
f(x)==—, —m<x<m
T

(M= L & a8 & 3" 79 fag W
et formmeeen 9 ®ig e w2l
qRomt wu i FEfafad g ga

o [

frefua T S © ¢ 5

2 2
8_;!:6_:’ O<x<L, t>20
Ox ot
g onfe we ufefmn ufasy fre=fafed ©
u(0,1) =u(l,t) =0

u(x,0)=0

21 x

ou )
—|,_n=0.1sin
o =0

u(x,r) Tifa sifs)

XX XXXXX

C-2417/BPHE-104/PHE—-04/PHE-05



