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B.Sc. EXAMINATION,

PHE-04 : MATHEMATICAL METHODS
IN PHYSICS-I

&

PHE-05 : MATHEMATICAL METHODS
IN PHYSICS-II

Instructions :

1.

Students registered for both PHE-04 & 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 ansiwer 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.

Note :

Attempt all questions. The marks for each question are
indicated against it. You may use log tables or

calculators.  Symbols have their usual meanings.
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1. Attempt any three parts : 4x3=12
(a) Determine the volume of the parallelepiped
4 AN A A
formed by r, =2i +4j — 5k,
— A A A > A A
p=1i+2j+3k 3=1+%]
(b) A particular electromagnetic field in free
space is given by E_. = 0,

E =Egsin(kx+ot),E,=0 B, =0, B, =0,
B.= —E; sin(kx + wt). Obtain the relation
between o and k for which the following

equation holds :

(¢}  The position vector of a particle of mass m

A

is r=xi +1j +zk . Obtain its angular

- -
momentum (r X mV) in cylindrical

coordinates.

(d) Show that for a scalar field &(x, y, z),
- - -
VX(Vd) = 0
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A

(e) If T xyi—z}+x2f< and C is the curve

x=t,y=2z=1t fromt=0tot =1,

e
evaluate the integral .[ Fdr
C

State Stoke’s theorem and evaluate the integral
N - rd A A A
jA'd Sfor A= Qx—y)i-yz’ j—y> zk, where S is

S

the upper half surface of the sphere x2+ y?+ 22
= 1.

OR

Use Green's theorem :

0Q P

d
Cﬁde + Qdy = ”[—“ - “Jd'\d}/ where R
z 3 ax  dy

is a region in xy-plane bounded by a simple

closed curve C, to evaluate

Cﬁ[(y — sinx)dx + cosxdy]

:  where ¢ is a

triangle OAB such that the co-ordinates of O, A

i i
and B are respectively (0, 0),(5/ O)and (5' 1 )

)]
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3.  Inan objective type examination, 10 questions are
true-false type. Caculate the probability of
guessing at least 8 correct answers.

OR

Let y designate the number of tails which appear
when 3 coins are tossed. Calculate E(y).

4.  The Maxwell-Boltzmann distribution of velocity

v, of particles each of mass m, is given by

3/2 2
f(v) = 4m m vzexp ~ e )
2kpT kT |

O=<v=< x, where T is the temperature and kg is
the Boltzmann constant. Show that the mean
8kgT

velocity, v = .
mm

OR
The pressure of a gas corresponding to various

volume V is measured, yielding the following
data :
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V(em®)

50

60

70

90

100

p(kg cm )

65

50

40

25

10

Fit the data to the equation pVy =c.
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1. I3 | 9 & : 4x3=12
(a) Wfw
- A A A —> A A A
Mg = 74§ A TR w5
ST YTH HL|
(b) FqF Aw@H faw faga Jaw & foan j1
E, =0, Ey=E0 sin (kx+wt), E,=0, B, =0,

B, =0,B, = —Ejsin(kytof) o #HITk
% o9 & HaY Y HE dli A9 o m

FHIHOT TP T
Vxp=-198
c Jt

() TEAM m I TF &0 &1 feafq wfew
P=xi+ oy + zk B0 Ao P § @

m@vﬁauéﬂ(?xrn{;jvﬁwﬁazw

d) Tag wife afew Sy, y, 2) & fau

Qx(€¢)=g

e A A 2/\ - i
(@ F= xyi-zj+¥’k ¥ foru game | Fdr
C

FUFt=0,9t=1% o9 I1d H{ I C
UEW%Gﬁx =t2,y=2t,z=t3§l'{f
iy 1
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2.

- -
S T w2 q gaEe ) AS e
S

T, T A = (2x—y)§—yz2 ;’—yzzlAc RS,
Tﬁﬁx2+y2+zz=1%3qﬁ3ﬂa%@$lq‘%%l
JHgat

I 77

cﬁpdx + Qdy = ”(—- - —P)dxdu St R e
C

Tk C 51 TREg vy I9a6 T TH TS ¢, F1 TAM
FT FefafEa g9a 1 & &1

@[(y — sinx)dx + cosxdy]ﬁﬁCﬁl‘ﬂH OAB
C

% f99H O, A & B & T9dwiss %99 :(0, 0),
Soo)a (30w
[50)

U FEIE ghe B 10 99T HEl-7Ted YHER F § | F0
Y HY 8§ T&T I 1 ATHAM o T GITGehal A1 &< |

N[‘i

AT

o &ifey & &9 fos Som o € R Y 93 9ed
FHS 1 E (y) Thiad Al
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4. TAYE m 9 FH & N o H 0 AFqaa@-deeqqad 5
wHeq ffafag © .

m 3/2 mvz
f(v) = 4 2 - .
(v) Tr( 2kaT] ¢ eXp( 2kBT] ; 0=v=o,

W&l T 999 TS kpaeean fadis €, fag % fF o &

M TR v = S;f L

Ferar
fafy= sTaAl Vv & 9T T & T & AFS 39 5
THT T

V(em®) |50 {60 |70 |90 [100
p(kgcm™%)| 65 | 50 | 40 | 25 | 10

AR I GHIE pV =c H Gl HL
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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2013

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

Note : Attempt all questions. The marks for each question are
indicated against it. Symbols have their usual
meanings.Use of log tables or a non programmable

calulator is allowed.

ol

Answer any three parts : 4x3=12
(a) Solve the equation

xdy—ydx= xz—yzd.\'

(b) Show that the ODE of the form
(2xy +e¥)dx + (x2+ xe¥)dy =0 is an exact
equation and hence solve it.

(c) Show that the function
T(x,y,zt) = Ae 3 sinx siny sinz, satisfies
the three dimensional heat diffusion
equation :

V2T=l§3
k ot

(d) Reduce the given PDE into two ODEs

2
-a—3+1<2¢=0

%6 19b 1
or? r or > 962
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(e) In an electric circuit, a resistance R and an
inductance L are connected in series with a
battery which provides the driving voltage
E(t). Write down the differential equation
for the electric current 7 in the circuit and
solve it for E(t) = E,,.

2.  Attempt any one part : 6
(a)  Using the Frobenius method, determine the
roots of the indicial equation for the
following equation :
8x%y"(x)+10xy’ (x)— (1 +x)y(x) = 0
(b) Determine the Fourier series of the function

1 1
1 —=x<—=
f(x) = 2 2
1 3
0 —=x<—
2 2
3. Attempt any one part : 7
(a) Solve the heat diffusion equation
2
29°T JoT
= — O<x<l
x> 9 ’

0 < t for a rod with both ends kept at 0°C.
The initial temperature distribution in the
rod is given by

X O<x< !
T =
(x,0) I Determine
I-x —=x=x1
2
the temperature distribution in the rod.
(b) A uniform stretched string of length [ is

[
plucked at X= 5 toa height ‘h” and then
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PHE-05

released. Solve the wave equation for the

?u 1 0%u

string : for the initial

ox?  v? ot?
conditions :
_ @C— , O<x< i
u(x.0)= ! 2
ma-%), Lesoy
l 2

12
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(a) Tt g = 5 &L

xdy — ydx= N yzdx

(b) fag =ifw Frafeteas o sEwe Tt
(2xy +eY)dx + (x> + xe¥)dy =0 I g, R
THEH B T B |

(c) fag =t f& Fafafgd wem -

T(x, v, z t) = Ae” 3 ginx siny sinz

fafaw s fagzor gHteo
sy LT
VT = atﬁ!@im%l
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(d)

()

frafataa Al STawe THie S S TRy
g GHIHN H THHE L
% 1036 1 2%

+ -2+ 224K =0
a2 r ar 1?2 pp? ¢

T e IRy ¥ TF gialyE R SR 0 9,
T foeqd e ol ©id & |y 4ol 7 St
8, 9 9ftuy # dieedt E(t) ¥eF w1 gRuy

- ¥ fouE 9w i & fau erawa grie fad @ik

E(t) = E, % g 38 51 &1

2. @g'@ﬂm&l{

(@)

(b)

PHE-05

wiafaw fafy &1 gam #3d g frefefaa

HHTHI

82y (x) +10xy (x)—(1+x) y(x) = 0 &

i HHIFLU o q& T e |

Treferfaa werm @1 BRY S0 T9R T 1 |
1 ——;—sx

f(x) =

1
<_
2

0 lsx<E
2 2
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Gs‘réqmmﬁ:
(a) TH BT & Wl R 0°C R B 30 B3 & forw

@ &L, Ifc B¢ A IRMYE avHm foaro
FrAfofed &
X O<x<i
2

T(x,0)= ]
I-x —=x=]
2

(b) waR [ A THEHHE T aR B x=éq1,

ST h T Wit 9re fean S 8 1 9r & forg
frmafafaa aiv gqiwIn %1 ga &¥ .

92 1 92 . )
L= ?ﬁ,qﬁqﬁwgﬁaaﬁﬁrﬁﬁm

ax2
BE

E%i O<x < —
u(x,0)= ]

2h(1- 2y, F=a<l
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