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Instructions :

1.

Students registered for both PHE-04 & PHE-05 courses
should answer both the question papers in two separate
answer books entering their envolment nuiber, course
code and course title clearly on both the answer 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 unit vector perpendicular to
the plane formed by the two vectors :
L A A A A
a =20~k b=3]+2k
(b)  Obtain the components of acceleration in
cylindrical coordinates for a particle moving
in space.
(c)  Obtain the directional derivative of
k

V= (\2 " 1/2 [ )1/2 at the point

(1,2, 1) in the direction
A A
n = (i + J \%

(d)  Determine the work done by the force

- A A
- 2 . PR 3 P
F =y~ x [+ xyj inmovinga particle

along the curve y?=4x from (0, 0) to (1, 2).

-
(e) Show that for a vector field A,

- -
V. [V X /\}= 0

2. State Gauss’s divergence theorem and use it to 1+4
=2 A — A 2/\ A
evaluate H F.ndsforF =2xzi —2°j + zxk
S

where s is the surface of a cube bounded by x=0,
x=1,y=0,y=1,z=0and z=1
OR
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Using stoke’s theorem, prove Green’s theorem in 5

a plane.

d oP
Cﬁ[de + Qdyl= J.J.(O—Q - @]dxdy, where
C R

Ris a region of the xy - plane bounded by a simple
closed curve C.

3. Write down an expression for the binomial 4
distribution function b(x ; n, p). Hence find mean
and variance of a binomial random variable X.
OR
The number of bomb - hits recorded in each of 3+1

the 550 small areas in a city are recorded below :

x, 0 1 2 3 4
flx;) 224 206 88 30 2

Does it fit a poisson distribution ?

4.  Determine the expectation value of x for the 4
probability density function f{x) =ax e ~P¥, 0<x<cc.
OR
The heat capacity of liquid sulphuric acid was 4
measured at various temperatures yielding the

following set of data :

X-Temp (°C): 50 100 150 200 250
Y-Heatcapacity 2039 041 043 045
(in cal/°C) : ' ' ' ' '

Compute the correlation coefficient Iyy-
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W.ueL.E.-04

faam T (stua Ht. )

AT udter
S, 2013
sifaes fasm
TUE3.-04 : Atfaet o wiorara fafermi-1
THY ;1% q0 SIfHeRaH HE : 25
S.UE . uliem,
TueE.-04 : Wifaest o nfurdta fafuai-1
Q.H

W.UA3.~05 : Mifdent ¥ nfurdra fafrmai-11

fagsr :

1. S o WMUEE-04 R WUEE-05 1 wSTHE F
forg gsiga & Al gvIyEl @ ST S-S 3T
GRS d ST STEAIF, TITHT HIS AT TSTHT
T GTF-GIE faaa#? &1

2. S BT WURE-04 T WUAF-05 fHE uF & oy
YSIFd &, ST 3T FEATT & 0% I GRAH 7 YA
3TIHHTH, YIZFHH FIS T TIFIFHT A7 TIF G o7
3

T @ gvT F GAE FIT F SHF 3G WA eT 7 E

T T 2967 Gl FTFIIR F TAT HT b & | FAH

3 o1 e o )

PHE-04 5 P.T.0O.



1. OhIZ A9 9T &Y 4x3=12
(@) Hi??l:zz?_ﬁaﬁ'{gzg?Jrzf}@aﬁ

qAdd & daad The diee el &
(by wEf ¥ MfqH™ T F9 & @O & =qH, ST
frdera] & ard &Y

() uE afew N ~[ + - zﬁ] Jo 1 fewm

fag (1,2,1) WV= 2 3

e - eTasers yra i |
(d) TF y2=4x F ITACA T FU & {43 (0, 0)

¥ fag(1,2) aF o 91 H 9
Fo=y?x i+ ay; 51 T FE wrw
&Y |

—)
) fag =¥ f& wfew &% A F fag
6). [?X;\)j=0|
2. SH RS9 YHA F1 HUT T U1 IUR TANT FW 144
> A o -
ge A [[F.n ds &1 W froret el
S
}?:sz?—

_1/=0,y=1,z=03ﬂ12=1§mvﬁa<.§ ¥ 6 TS T
AT

A Ao
zzj + zxk © 3ﬁ'{s,x=0,x=1,
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T YHY & Y9I L FHad § T 999 5

i[de + Qdy] = g(%% ~ —a—?—]dxdy,maﬁ
el R &3 €9d 9k C g ulielg xy - 99de W TH
ELtR

3. U fgue sfed o foTq Wikl s ®el i b(y;n, p) & 4
=i fad 1w fgue agfess = X %1 me el
THIOT qihferd |
e YR o 550 &3 A 9 yes W el st e A1 349
KR

x; 0 1 2 3 4

flx;) 224 206 88 30 2

FIT g @TH] e AT Har § ?

4. ‘IFFQWW FeAT flx)=ax e DY, 0<x<o & U x 4
1 YT HH T i
3terar
fafis qroaml W wrdht T g3 werfE o w1 4
SR % fau f=fatad srwe fag o e
X-qmEE (¢C) 50 100 150 200 250
Y - s
(cal/°C)
FEHAY 0T 1y TG HE |

0.38 0.39 0.41 0.43 0.45
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