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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
indicated against it. Symbols have their usual meanings.
You may use log tables or a calculator.
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1.  Attempt any three parts : 4x3=12
() Find x and y such that three points
A(-1,32,B(~4,2 =2)and C (5, x, )
lie on the same line.

_)
(b) A force F acts on a particle of mass m to
move it along an elliptical path such that its

: -
position vector is given by r = x cos wt

A . A . .
i +ysin ot j. Determine the instantaneous

d [—» -
power P= 7 F.r |

() Using Green's theorem evaluate

(JS (=2ydx +3xdy), where C is a circle of
C
radius 4 having centre at (0, 0).

(d) Determine Vf for a scalar field
f=pcosd + psind + z.

() Show that VX (VX F) =V (V.F)- V2F.

2. The temperature at a given point (x, y, z) is given 5
by, T(x, y,2) = ax—By+yxyz+273. Where
a, B and vy are constants. Determine the unit
vector in the direction of maximum temperature
change at the point (0,-1, 2).

OR

In spherical polar coordinates, show that the 5
volume element dv=r2 sin 8 dr d9 d¢, and hence,

evaluate J.‘J;J.%)? dv

where V is the volume of a sphere of radius R.
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3.  Two factories produce similar ammeters. Firma 4
produces 1000 ammeters out of which 50 are
defective. Firm B produces 2500 ammeters out of
which 100 are defective. What is the probability
that an ammeter chosen at random and found to
be defective belongs to firm B ?

OR

The probability of finding Is electron in hydrogen 4
atom in a given volume element dv is

f (r)=4mwr? A2 e=2"/%, Determine the value of
constant A and hence obtain the mean distance

of electron from the origin.

4,  When a steel wire of radius r=1.0=0.0l mmand 4
length L=1000+2.0 mm is twisted, an angular
displacement of 6 =3 = 0.2 radians per unit torque
‘7", is produced. If the modulus of rigidity of steel

Obtain the best

T
wire is expressed as n = _r4 .
e

value of m.
OR

Show that the mean and standard deviation of a 4
binomial distribution.

n
b(x;n, p) = (x) p* q"% x=0, 1, 2,... n are

p=np and o= [npq respectively.
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1. I AT TR ; 4x3=12

(@) x 3 y &1 9F g1 w od @ fag
A(-1,3,2),B (=42 -2)8 C (5 x )
peeipiadl

(b) AT F % e T m T T HO TH
e gu R fqam 2 ¥ e feafa wfew

7=xcoswt?+ysinwt?%l H T TS
d |- -
némﬁﬁwﬁaha;(p r]mml

() T YRI & IAT FI@ T

qs (=2ydx + 3xdy) 1 9F J0 B 5@ CTH
C

ga € a1 e 4 @ otk fyme &g

(0,0) W ¥ ‘
(d) @ﬂﬁ'ﬂ%ﬂf=pcos¢ + psin + z % fau
Vi UTE i
e) fag=ife:

VX(VXF) =V (V.F)-V2F.

2, T few e f§g (x, y, z) W AT9HH ISR 5
T(xy2) =ax—By+yxyz+273 @ o, B 3Ry
TR FI 95 (0, - 1, 2) R ATHM F iferran Ifer=
=t oz & v |igw wa X0

AT
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fag = T e yaa fAdwiel § omda sewe 5
do=r2sin 0 dr do dp 3 %1 srwa| [ (9.5 av =

-V
T FrFTel sl V B R 9 T 6 STgeA g

3. 2 % TH QTR ¥ e e §1 e A, 1000 ©
Tete At & A ¥ 50 T we e S E 1
T4 B, 2500 IR oAt § 5 € 100 T @@
e o €1 T THIR A5l S Sl § $i o8
e Trherar €1 39 WAl & Wigsdl 9@ i
et =g wrdtex W B 1 ST go T

Hgdr

TESISH T & 15 SR Y Th U T amEe 4
JFTMY do H R WM & wifawar
f(r)=4mr2 A2e~2/1 %) 3T A HH T HL 3R
T w1 @ fog | wrem g ww )

4. BFNr=1.0+001 mm 3R &€ L=1000=2 mm 4
M T WA & R 1 576 7S S €, o 0 TE
S SO 7, BRI IHHI 0 =3 + 0.2 rad 0T foreeme

B T Hﬁmm@mmn=ff—7%ﬁcﬁnm

r46
ISTH qH Fd BN

g4
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fag = fr fgug e

n

b(x;np = (x) p*q" % x=0,1, 2,... n?‘sfm
T p=np IR A7F fa=9e o= [fnpg T
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