BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2010
PHYSICS
PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-II
Time : 1% hours Maximum Marks : 25

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

1. An;wer any three i{‘)arfs :H o — 3x5=15
(a) Show that the following equation is exact :
e¥ dx + (xe¥ +2y) dy=0. _
(b) Obtain the integrating factor and solve :

dy )
X +y=3x

(c) Solve:

dy dy

(d) Separate the following PDE into a set of two

ODEs.
2 (% %y

+ +V y=E .
2m (ax2 dy? V=B

PHE-5 9 P.T.O.



X
() (i) Find the period of sin e

(i) Is the following function even odd or
neither ? x cos n x.

ine 2L, 2L ana o/ for th
(f) Determine 3z’ 3y 3xdy or the

function :

fl y=in(x+y)
(g) Solve one-D diffusion equation

—5 = B?P 0<x< o,

for P=4Po atx=0

P=0 at x= o0,

2. Answer any two parts : 2x5=10

(@) Obtain the singular point of

d? Y dy
2 2 px—* 4+ (x2- =
X 10 x> (xc—4) y=0
and determine the indicial equation and

its roots.
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(b) The general solution of one-dimensional
wave equation

azu(x,t)__l_azu(x,t) 0<x<Li
axr  CP 3P e
given by :

@

nwct . nmwct)., nwx
u (x, t) = 2‘1 (a,, Cos I + by, Sin T )sm T
n=

Obtain the solution for a stretched string in
equilibrium at t=0 and having a constant
velocity v, i.e. under the initial conditions.

u(x0 =20
3u for all x
§|t=o =0

(c) A source of sinusoidal e.m.f V=V, cos wt is
applied to a series LCF circuit. Determine
the differential equation satisfied by current
end charge in the circuit as a function of
time.
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MR g.-5

faq= e (Stud 9 )

EEICRU G
I, 2010
sifesw faam
wuad-s : vifawt F it faftei-1n
TaY : 1%, 9% SfyHaq 3F : 25
TT: U TIT B TAF I F 3F 39 9EA kg T §
gt & 3197 qrarg e &1
1. FFTTINH 3x5=15

() Tag = e Frafafaa axftee gumy
e¥ dx+ (xe¥ +2y) dy=0
(b) THHER U fER R T HL

dy 2
X + y=3x

(c) =
dy
dx? +4¢—1;

(@ Trafafaa shifies sasa T S S wuR
S GHIHU H JUFHT B

+ 4y=0

2 2 2
A (a¢+a\p

2 m | 9x? ayZ)’Lw:Ed"
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) () sin—;fmanaéammﬁl

(i) weMxcosnxTHE fomgw A A4
g ot T ?
() Trafafes wem & fag,

f f g S
dx’ dy dxdy
M6 &< :

f(x, y)=In (x+y)
(g Trefafaa ww-fau foazor g =1 && 9w
T8

— = ppP, 0<x< o

afg, P=4P, , x=0 W

, x=o00 YT
2. 87)3’&9"1!7?33:{‘ 2x5=10
(2) Trafafea witeto = fafes fog o = aan
HIih! THIHTT 3R IS Tt AT B
2
x2 gx—g +x% +(x2-4) y=0

(b) TH-fam & wHEw
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9% u (x,t) 1 0% u (x,t)
d x2 T C? He2

s 79 frfafea @

, 0<x <L T

R

nwct . nhnmctY, nmwx
u(x,t)="§1(a,,cOs T + by Sin — )sm T

& afid ar & g, S t=0 R qrgrEereen § @
3R forgent 97 » 3t ® I Freafafaa wifus
yfaael & 3, YHIHW F1 g TH H:

u(x,0=0"
Ju Tt x & few
§|t=0=v

(©) @WWWWV=VOCOSMW
LCR witay ¥ o T 81 uftey § o oiR
ARV TR GIE SATHA UHH B 99 + F
e & ®YH IE HL
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