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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 riumber, course
code and course title clearly on both the unswer books.

Students who have registerved 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.
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1.  Attempt any three parts : 4x3=12
(a) Determine the angle between the vectors

A=-6i—4j+2kand B=7-2j—k

(b) -~ Calculate the volume of the parallelepiped
formed by the vectors :

- A A A

A=1i+2j-k

— A A
B=j+k
- AA
C=1i-7j-

(c) Determine the unit vector normal to the
surface x2+y2+z2=3 at (1, 1, 1).

(d) A frictionless bead slides down a vertical
helix of radius R such that its position vector

at time ¢ is given by :
— A . 8} 1 2/\
¢y () = a (coswt ; +sinwt j)— Egt k

Determine its velocity and acceleration.
(e) The cylindrical coordinates u;=p, u,=d,
uy=z are related to the Cartesian

coordinates x, y and z as follows :

x=pcosd
y=psind
z2=z

Show that the cylindrical coordinate system
is orthogonal, i.e., g; (i#j)=0foralliandj.
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2. A force acting on a particle is given by : 5

E):—kx;—ky}'-

Calculate the work done in moving the particle
from (1, 1) to (4, 4) along the path x=y.

OR '
Calculate the surface integral of a vector

-

A=x ? +2y}' +3zk over the surface of a sphere

of radius 2 by using Gauss’s divergence theorem.

3.  The average number of calls received in a BPO is 3
4 per minute. Calculate the probability that not
more than one call is received during one minute

OR
A continuous random variable X has the
- probability distribution

P(x)=;2 -l<x<1
m(1+x")
=0 otherwise

Calculate its mean.

4. The extension in a material is measured as a 5
function of load in appropriate units and is given
by :
Load (x) 0 1 2 3 4
Lxtension (y) 16 13 10 6 3
Obtain the least square fit to the data
OR
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Derive an expression for the mean of the normal

distribution

. 1 1 (x—x)
n (x, x,0')= \/ET;O'C'XP [—E(T):I
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1.

a;}ga??gﬂvrﬁ: 4x3=12
(a) Trfafaa afqe & = &1 H10 7 *L

A=-6i—-4j+2k3MB=i-2j-k
(v) Frefafed wfcel @ o7 FHiaEEHes 1 3T

( fag (1,1, 1) 9T 9% x2+y2+22=3 &
Afuetere Teheh |iew Td H{

(d) T =T Ifed Hidt e R AT T et gfass
R A fags W1 T899 ¢+ R Gt & feafd
Fﬁ'ﬂﬁ"?ﬁf@ﬁ%: '

R 1
7 (t) = a (coswt ] +sinwt j)— Egt?']}

Yt T T TR T 9 L
(e) el ﬁ'é"%ﬂ?ul=p, Uy=d, uz=z 3R Frdta
ﬁ@ﬁx,y,z%ﬁﬂﬁﬁmﬂﬁﬂ%:
X=p cos ¢
y=psin d
z=z
feraTd o St Frderi o efiferss 8, o -
g (i) =0, Wl i 3 & T

PHE-4 6



2. W &Y QA 9 oo fAEfarEd @ 5

ﬁ=—kx§—ky}'-
FO R x=y 99 & A &F (1L, 1)V (4, 9)TF A
S foar e e uftefed w1

areraT
M TTEAS~H THT &1 T4 Hd gu, e 2 9 @&
T F T8 W afew

A=xi+2y]+3zk F IS GHER HTerd H |

3. Tw o W H ufg fe 3 ot widl &1 st 3
&1 4 %1 T8 Wifgshdl glifera =% f& wfa fe @
q 2y *id 7 M|
g
Tah HAd ASToss 3R X 1 Fiaahdl s f=fafed ¢ :

1

P(x)= ——- —1<x <l
w(1+x7) ¥ fau
=0 e
THRT W1 Ufenfad Hi|

4, TR Ffoqu R SmaaEEai i mF FeAE 5
w9 § |1 5 ®, 3R a8 frafafaa ® |
TR (x) 0 1 2 3 4

forewn (y) 16 13 10 6 3
T STIFSl T =T T TS YTH FL |
areraT
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Note : Attempt all questions. The marks 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
and solve it :
e¥ dx + (xe¥ +2y) dy=0
(b) Obtain the integrating factor of the
following equation and solve it :

dy 1
= L2

= 3x
dx X 4

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

f (% y)=x>=5xy?
(d) Separate the following PDE into two ODEs.

d d ~
(E = 7P a)w(x, t) = mi (¥, )
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Obtain the particular integral -of

(e) .
2
—dy+9i+2y=3x

dx? dx
Expand the square wave V(x) given by : 6
V(x) =0 —m<x<(

=V, O<x<m

in Fourier series.
OR

Obtain the singular point of the following ODE

and specify its nature :

'y _,dy
—_ =7 + =0
x dx? dx i

Determine the indicial equation and its roots.

The electric potential in a power transmission line

3.
along the x —axis satisfies the equation :
PV _pe
ox’ at

Using the method of separation of variables, solve
this equation for V wunder the following

conditions :
Vx t)=20 at x=20
V0 =Vy at t=0
Vi t)=0 at x=1L

OR

10

PHE-5



A particle of mass m falls freely under gravity in
a liquid that offers a resistive force proportional
to its velocity :

dx
ydt

fres_ -

Set up the equation of motion and solve it.
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1.  HE aT YT & : 4x3=12
(a) feand fom Freifafes weten s ¢ ol e
H eV dx + (xe¥ +2y) dy=0
(b) TrefafE G & waEe ok A

. d
3 7a =L —1+~1—y=3x
dx X

(c) Frafefad wam & weft wom SR fdia wife
3R STaehersl WH e
f (& y)=x2=5xy

(d) Frefetaa stifae s T Sl <) AHRo

e GHIHTON § JUEHd H
3 3 B
(Ea—pg;)lb(x,t)_ mif (x, )
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.(e) freafafaa gaie =1 fa9v gaFa a8

2
94¥+-EZ-+2y==3x
dx dx

frefatad =i 7 v(x) 1 BiRw goit 3 R gm *1
Vix) =0 —m<x<0
=V O<x<m

rar
HHIHT

d*y , dy

dx? dx
&1 fafes fog fruifa@ &2, 3@ avffga w41 9
HTdih! THIFT SR 3T g qTH 1 |

x — A % AW T fagq Hw oA | Sy fave
Frefafad et & 9q8 #a @
M gYFR fafy g gty #1 g w4 g
frafafaa gfaasl & et v g &6y

Vxt) =0, x=0%Tfmu

V0=V, t=0%Tfau

V(xrt =0, +t=L%fag

rerar

+xy =20

PHE-5 14



T m AT Tk H9 TF 26§ ToeH0 & HR0
R @ ¥ F0 & TR &M aAren TR aa 3% 3
& FUTI §

dx

fres dt

wﬁrmaﬁmwfa@ 3 ST T W)
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