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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 2026
PHYSICS

BPHE-104/PHE-004 : MATHEMATICAL
METHODS IN PHYSICS—

PHE-005 : MATHEMATICAL METHODS

IN PHYSICS—II
Time : 3 Hours Maximum Marks : 50
Instructions :
(i) Students registered for both BPHE-104/

(i)

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
BPHE-104/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-004

BACHELOR OF SCIENCE
(B. SC))
Term-End Examination
June, 2026

BPHE-104/PHE-004 : MATHEMATICAL
METHODS IN PHYSICS—

Time : Zé Hours Maximum Marks : 25

Note : (i) Attempt all questions. However

internal choices are given.

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

(iti) Symbols have their usual meanings.

(iv) You can use a calculator.

1. Answer any three parts : 3X4=12

(a) Determine a vector of magnitude
5 units which 1s normal to the plane
formed by the vectors :

A A

- >
a=2i+j—Fk

-

and b:f—2j+l%.
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(b) Determine the directional derivative of
the scalar field ¢(x,y,z) =2xy? + yz°> at
the point (1, 1, 2) in the direction of the
vector i + } +k.

(c) Calculate the work done by the force

- . n
F(x,y) =€l +2xyj in moving a particle

from the point (0, 0) to (3, 9) along the

curve y = x>.

(d) Show that, for a scalar field ¢,
> >
Vx (V) =0.
(e) In cartesian coordinates the position
. . 2 A A
vector of a particle is r =xi +yj +zk.
Express it in terms of cylindrical

coordinates (p, ¢, z) and calculate its

velocity in cylindrical coordinates.
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2. A cylinder of height A and radius a has its
axis along the z-axis. The density of the
cylinder is p (x, y) = 2 (2 + y2) kg m=3.
Calculate its mass. 5

Or

State the divergence theorem. Use it to

> > — N
evaluate _USF.dS, where F:(x3+y3)i +

(y3 + 23)j + (x3 + 23)1% and S is the surface of

a sphere with its centre at the origin and
radius R. 1+4

3. If only 20% of the students appearing in an
exam can get full marks, calculate the
probability that at most two students out of

five would get full marks. 3
Or

The number of traffic accidents happening
in a week on a road follows a Poisson
distribution with a mean of 2. Calculate the
probability of four accidents during a

randomly selected week.
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4. The surface tension (o) of a liquid is
measured as a function of temperature (T)
and the measured values in appropriate

units are as given below : 5
T c
0 80
10° 72
20° 60
30° 55
40° 50

Obtain the least square fit o = oo + oT for
the data.
Or

Calculate the mean and variance of a

binomial distribution given by :

b (x,n,p)= (njpxq”
X

C-3823/BPHE-104/.../PHE-005



[7] BPHE-104/.../PHE-005

BPHE-104/PHE-004
fasT Trdes (S, TE-4)
R EIGRCRIE |}
I, 2026

o1, UT. U= 2. - 104 /9. T=LE.-004 : ifaent o
wfurea fafeat—1

W:%EI'U? IfIHaT 37 : 25

FiT: (i) T TN P W GC | T RF fAhe
T E
(ii) TOF F99 & 3 3% T o7 7T &
(iii) Fdihl & 3797 T 37 &1

(iv) 379 BB HT 3TN X THd & |

1. o=l &= ami & s i . 3%4=12
() 9™ 5 3 aren |few fAuifa wifse s

¢ A A A _) A A A
TS g =2+ -k 3R b=i-2j+k gW
T T § wee 2 |

C-3823/BPHE-104/.../PHE-005 P.T.O.



2.

[8] BPHE-104/.../PHE-005
(@) Afeer &7 ¢(x,y,2)=2xy2+y23 @W%@
(1,1, 2) W, |fcq j+j+k & fem &

faeh—3Tersherst 1A SIS |

—> ~ ~
(1) & F(x,y) =e*i +2xy ) SR Th HU hl Toh

y=x? % gfcw fog (0,0) W (3,9) Tk &

A

ST H foman o s giesfad sifsa)

(=) ferslt erfeen & ¢ & forg fag wifSe fe -

gx(sd)):O
(T) =g e § fodt s =1 feafa afew
?=xf+yj’+zl% 7 3@( dort  fAcsment
(p, ¢, z) H =FF HiferC qe ot el |
U7 1 97 9 Hifeg |
TR b SR I o AT U e T ST -1 B
ITafeet ¥ 1 AfE S 1 S p (v, y) = 2 (62 + »2)
kg m—3 ¥, T 9T 1 SeAHM URehferd shifstl 5

C-3823/BPHE-104/.../PHE-005



[9] BPHE-104/.../PHE-005

3L

TS THT 1 Hed fafeu| STt 939 sl

% % o o [aW e &
HSF'dS ® HE  YReefad  Hifeld SRl

—

F=(x3+y3)f +(y3+23)}+(x3+23)/% g 3R

S Tl 1 e ¥ e &% qa fag W ¥ sl
et = R %1 1+4

3. g foret wden ® S o faenfeli # | daa
20% faenferdt =1 R Fe) foera &, @ @€ wlawa
gfierfera sifeie for ofe foanfeml o @ e @
s1feres <t faenfeell o6 R R fiei | 3

Aa
fordt tw wek W I www | aEd e
THAST I WEAl, W 2 a1l Th @Ml §ed &l

ST HAl B 1 Agfesh qle ¥ g T fRd
q@E # 4 gHeAsl & A HI wiiFerdr aRenferd
TSI |

C-3823/BPHE-104/.../PHE-005 P.T.O.



[10] BPHE-104/.../PHE-005
4. Tk 59 % Y83 T4 (o) ! ar9q= (T) & HeH &
9 H O Sar g1 Sfud seEal |§ wifud A

frefafed 5
T c
0 80
10° 72
20° 60
30° 55
40° 50

T SRSl & fau A" o TESH 6 = oo + oT
T Tl |

YT

o o

At fgue sied 1 Ared 3N &R g SIS

b(x,n,p)= (njpxq”_x
X

C-3823/BPHE-104/.../PHE-005



[11] BPHE-104/.../PHE-005

PHE-005

BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

June, 2026
PHE-005 : 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 can use log table or a calculator.

(iti) Symbols have their usual meanings.

1. Answer any three parts : 3X5=15
(a) Show that the equation : 5

(ex +y—2)dx+(ey +x—-5)dy=0

1s exact. Obtain its solution.
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(b) Define ordinary and singular points of
2nd order ODE. When is a singularity
said to be regular ? Classify the
singular points of the equation : 5

dy

2
(1—x2)d—g—2x—+n(n+1)y=0
dx x

(¢) Reduce 1-D time dependent
Schrodinger equation to a set of two
ODEs using the method of seperation of

variables. 5

(d) Obtain all partial derivatives upto the

second order of the function : 5
z=x" —y3 —2xy+6

(e) (1) Classify the following equations by

way of order and degree : 2
2 2
6_;& —c? 8_L2¢ =0
ot ox
and a—p+c @+@+@ =0.
ot ox 0y Oz
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(1)) Show that the function : 3
z= ln(x2 + y2)
satisfies the equation :
2 2
a—'z + a—j =0.
ox~ Oy
Using the Frobenius method obtain the
roots of the indicial equation for the ODE : 5

d’y dy
D2 Bx-D Xy y=0
x (x )dx2+( x )dx+y

Or

According to Newton’s law of cooling, the
rate at which body cools is proportional to
the temperature difference between the body
and the surroundings. If the temperature of
surroundings is 300 K and the body cools
from 370 K to 340 K in 15 minutes, calculate
the time in which it will attain a

temperature of 310 K.
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3. A projectile is fired from the earth in its
radial direction. Obtain an expression for its
minimum initial velocity that will enable it
to escape from the earth’s gravitational
field. Neglect air resistance as well as the

gravitational pull of other heavenly bodies. 5

Or

Determine the Fourier sine series for e* on

the interval 0 < x < 1.
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