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B.Sc. EXAMINATION,

PHE-4 : MATHEMATICAL METHODS
IN PHYSICS-I

&

PHE-5 : MATHEMATICAL METHODS
IN PHYSICS-II

Instructions :

1.

Students registered for both PHE~-4 & PHE-5 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-4 or PHE-5
should answer the relevant question paper after entering
their enrolment number, course code and course title on
the answer book.

Note :

Attempt all questions. The marks for each question are
given against it. Symbols have their usual meanings.
You may use log tables.
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1.  Attempt any three parts : 4x3=12

__)
(@) Determine the vector A perpendicular to

the vectors ]‘3’ = 2/1\ + /]\ - 1/2 and

1

— j 4 K-

A A A
1

_)
C =
(b) Show that

o 252 T 2o
(A X B).(Ax B)=A? B>~ (A- B)%.

(c) Determine the directional derivative of the
scalar field f=x2+yz at the point (1, 2, 2)
in the direction of the unit vector

A= (20 f ﬁ)
[ J— 4 -
% 1+ .

N
(d)  The position vector r of a particle moving on
a curve is given by

N PIA A A
r =3t°1 +4tj +2 k. Determine the

angular momentum of the particle about the
origin.

(¢)  Spherical polar coordinates u;=r, u,=86,
u;=¢ are related to the cartesian
coordinates x, y and z as follows :
x=r sinf cosd
y=r sinf sind
z=r cosf.

Calculate gy,, g13 and g,; to show that the
spherical coordinate system is orthogonal.
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2.  Calculate the work done in going from (1, 1) to 5
(3, 3) along the path x=y by the force

— A A
F=(r-y)i+{x+y) i

OR
Using Stokes’ theorem show that if the work done 5
by a force along a closed path is zero, the curl of

the force field is zero.

3.  The probability of surviving an attack of dengue 3
is 0.2. What is the probability that at least one
person out of 10 suffering from dengue will
survive ?

OR
A continuous random variable X lying between o 3
and o has the probability distribution
P(x)=e~* Obtain <x?>.

4, The resistance of a coil is measured as a function 5

of temperature and is given by
TCC)=| 40 | 50 | 60 | 70 | 80
R(Q)=| 6 7 8 9 | 10
Obtain R=a+b! for the best fit.

OR
Derive the expression for the mean of a random 5

variable with a Poisson distribution :

—m X
e m
P(x;m)= T
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1. SIS A7 9T &L 4x3=12

(a) Wfew A 7@ &L S gigw
B=2{+j-k3K
C=1-7+k % o=ad

(b) Temmd fs -

(A xB).(AxB)=A2B2— (A B).

(c) Wgﬁmg=—\}—g(2?+?—ﬁ)ﬁm
H, fag (1, 2, 2) W aIfcw & f=x2+yz &
- oTashars Wd &L

(d) UF 9% W AR UF w0 b fefy wikg ¢
ﬁﬂf%’ff@ﬁ%:

T =3121 +4¢] +2k

T fag & gfa &0 1 SRV Hom 9re H3
(e) TEa yaa fawn® u; =1, u,=0, ui3=4o¢ iR

aﬂ?ﬁqﬁé?ﬁaﬁx,y,ziﬁﬁ?ﬁﬂﬁfﬁéﬁﬁﬂ%:

x=r sinB cosd
y=r sin@ sind
z=r cosé.

812, 813 IR gy TRERTET Fek fe@md fof wireft
frdwier o difas §1
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TE=(x-y)i+(x+y) ] =y

Frdfew foig (1, 1) | (3, 3) 7% wM # fovan 70 &
qfiehfera il

arrar
T YA &1 J4 F:3d gU fem@nd & afe v 9 g1
T Hgd 99 | R w0 3= 9, @ 97 & w1 wd
I BA T

ST F HHAU F AIE A H WAHA 0281 ST
Yifed 10 ARl § 9 %9 ¥ &1 T Al & a9 i
BURETC

rar
0 R » & & feud & Haaq Agfess = X &
wIfeRa sied fr=fafaa § -
P(x)=e™*
<x2> YTH Fi|
TR A T Hea! & YfadlY 1 qIHM & Feld & ®Y
A 77y ST ® @i 9 A frefortaa § -
TCC)=| 40 | 50 | 60 | 70 | 80
R@)=| 6 | 7| 8| 9 |10
ST AESH & fTU R=a+bT Wg *{|

areran



frafafaa =i s ad T Agf=ss = 6 Wed &

e =iee =g i
P (.\' ; m) - Q_n;!mx
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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2012

PHYSICS
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS-II
Time : 1Y2 hours Maximum Marks : 25

Note : Attempt all questions. The martks for each question are
indicated against it. Symbols have their usual meanings.

1.  Attempt any three parts : 4x3=12
(a) Show that the following equation is exact

2
and then solve it : (X'*‘};J dy + ydx =0,

(b) Obtain the integrating factor and solve the

di
equation : X é -2y = x*

(c) Determine all the first and second order
partial derivatives of the function :

fx,y)=xel +ye"

(d) Separate the following PDE into two

ODEs :
_ h2 82 N a2

2m (922 9y JVEW V@Y
= E ¥ (v, y).
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() Find the particular solution of

2
d7y +3d—y=4sinx_
da? dx

Determine the singular point of the following
equation and specify its nature :

d? di
2 vy _ Yy 2 _
b 12 2xdx+(x +2)y0

Obtain the indicial equation and determine its
roots.

OR

A source of emf E is connected to an LR circuit.
Establish the differential equation governing the
current I in the circuit. Solve it for the condition :
I=1I, at t=0.

Expand the full wave rectified potential in Fourier
series :

VIVOSinwt O<ot<mw
=—Vosino)t —m<ont<0

OR

PHE-05 10



The diffusion of particles in the atmosphere is 7
governed by the diffusion equation :

%u (x,t) 1 du(x,t)
—_— = — 4 ,t
3.2 K 3t Y- u(x,t) where

u (x, t) is the concentration density of particles.
The general solution of this equation is given by

2,52
=y +A" ] kt
u(x, t) = (Cysin A x+C,cos \ x) e ( )

Obtain the particular solution under the following
conditions.

u (x, 0)=u,

Jdu (x,t)

=0
Jx

u (Lt =0
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Tr o QYT TV B TAF I & HF 39S GIgT few 77
Ydlal & 77T Gy 37ef &
Eﬁéﬂ??‘qm?ﬁ' 4x3=12

@) feand & frefeata g 7em@s § & e
; H—% dy + ydx =0
FL: | Y y+y .

(b) TefafEd SHIE =1 TuTHeH UIE W Hi

dy

W%ﬁ%:{:x dx

—2y=x4

(c) Trafafaa wem & @t yom ok fgdia #ife
SATF TTFAT YH FL

floy)=xel +ye
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(d) fr=fcfas st srasmer g #1 < wure
AIHT FHIEN F Yoy ¢

_on? [82 52

2m | gy? * ayZJlb(x,}/) + Vi (x, y)

=E{ (x, y).
(e) Fr=ferfem weiertor w1 fadi womeret e Y -

dzy dy
_+3*.:4 .
dx2 dx sin x|

2. frfefea wfteen 1 e forg w19 3 oi 34 it
28
d? d ’
2 ﬁ—zxd_z_jL(xszz) P —
FHIFN AR SGH A T B
AYgar

emf % Tk Hd ®H TH LR W99 F o my
9w % 4 1 % fAu stawe g g sl
frefafaa sfey & fon sge eor um =3 -
I=1)at t=0 % fou|
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3, Tr=fataa qui-at Sewer fava &1 gRa gof g6r

EXS
V=V, sin wt O<ot<m
= -V, sin wt —mT<wt<O
T

argraEd | %ol w1 fagwe fefafaa fogo e

%u (x,t) 1 du(x,t) o .
axz =E Jt +y u(x,t)?:[%'[u(x,

t) O T HIZU A B 1 3H FHIAWO ] SATE 5
frfafea § -

2,52
—{y“+A\° | kt
u(x, t) = (Cysin A x+C, cos A x) e ( )

frfafas wfaeyl & 74 91 fouiv & 9" =1

u(x,0) =ug
du(x,t) = 0
dx
ul,t) =0
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