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should answer both the question papers in two separate
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should answer the relevant question paper after entering
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Note : Attempt all questions. The marks are indicated against
each question.
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1.  Attempt any three parts : 4x3=12

(a) Calculate the area of a parallelogram having
diagonals Z =3 ? + }’\_ 2 2 and
A A

- A
B=/,-3j+4k

(b) A particle moves along the curve x=2f,.
y=t2—4t, z=3t—5, where t is the time.
Determine the component of its velocity at

t=1 in the direction ;'\_. 3 ?.;_2 2

(c) Express the force field

N A A
= zi+xj+yk
F = : 2J in cylindrical polar

x2+y2+z

coordinates.

(d) Prove that v?2 (%]=0.

(e) A two - dimensional force field is defined

=2 N A
as F =k |[xj — Y1 |wherekisa constant.
Compute the work done by this force in

taking a particle along the straight line
x+ty=1.
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2.  State divergence theorem. The electric field due 1+4
to a point change, g, at a point whose position

-

vector with respect to the location of g is ., s

e d kq-;)

givenby £ = 3 (r#0) where kis a constant

dependent on the nature of the medium.
Determine the flux of E through a sphere of
radius a, whose centre is at the position of the
charge g.

“OR
State stokes theorem. Using Stokes’ theorem for

. - — A
the vector field 4 = p (x, y) i'+Q(x, y) /]\',
show that

d P
g (Pdx+Qdy) = J;J‘ (£ - w]dxdy

3. If at least one child in a family with two children 3
is a girl, what is the probability that both children
are girls ?

OR

A continuous random variable x that can assume 3
any value between x=2 and x=5 and has a
density function f (x)=k (1+x). Find p (x < 4).
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4. Derive the expression for the mean and variance
of the poisson distribution

—m mx

p(x;m) =

OR

The following table shows the marks denoted by
x and y, respectively, of 10 students in two tests.
Obtain the least square regression line of y on x.

x:1615|8|8|7]6110}4
y:8771058106
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PHYSICS
PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-11
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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 calculator is
allowed.

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

vy _1
X

y+1

<

1
(b) Solve the equation x? y' —2x y = "

(c) Separate the following equation into two
ordinary differential equations.

3% f of
dx? ot

(d) Solve the equation y” ~4y" +4y=10
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(e) A particle falls under gravity in a pool of
water. A resistive force directly
proportional to its velocity acts on it opposite
to the force of gravity. Write its equation of
motion. Solve it to obtain the particle’s
velocity as a function of time.

2.  Answer any one part :

(a) Determine the roots of the indicial equation
and obtain the recurrence relation for the
following ODE.
2x? (—j—iy— - x dy + (i—xz) y=0

dx? dx

(b) Obtain the Fourier series expansion of a

function with periodicity 2w and defined as

0 —wT<x<0
x O<x<m

fm={

3. Answer any one part :
(a) Boththe ends of a uniform thin rod of length
L units are kept at zero temperature and its
lateral surface is insulated. Obtain its
temperature distribution T (x, t) if it is
modelled by the equation

aT(x,t)_kE)zT(x,t)
dt - o x2°

,(0<x<L,t>0)
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(b) A string fixed at its two ends I meters apart. 7
It starts its motion with the initial

: X
condition given as y(x, 0)=a sin e and

9¥) g . .
3t by Determine y (x, t) using

appropriate boundary conditions.
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(d) HHIHO y” —4y +4y=0 B TA FL|

(e) UM % TS H TH HU TRCAHY F HR
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0 —mwm<x<0

f@={

x O<x<m
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(@)
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