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&
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- Instructions :

(i) Students registered for both PHE-04 and PHE-05
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.

(it) 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.
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PHE-04

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2016
PHYSICS
PHE-04 : MATHEMATICAL METHODS IN
PHYSICS-I
Time : 1 —;— hours Maximum Marks : 25

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

meanings.

1. Attempt any three parts : 3x4=12

(a) Calculate the volume of a parallelopiped

- A A A
formed by the vectors A =2i + j + 4k;

- A A - A A
"B =2i+jand C =2j + k.

(b) Construct a unit vector normal to the surface

x2 + y2 + 3xyz = 4 at the point (1, 0, 1).

(¢) Define polar and axial vectors. Give one

example of each.
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- A A A
(d) Theforce F =(i +2j +3k) N acts at a
point P(3, 0, 4). Determine the torque about
the origin.

(e) (x,y, z) and (u;, uy, ug) are the respective

cartesian and curvilinear coordinates of a

point which are related by
x = 2u; - uy + 3ug
y=u; +2uy+3ug
Z2=15 - Uy
Calculate g for all i and j. Is the system
(uy, uy, ug) orthogonal ?

2. . State Stokes’ theorem. Using Stokes’ theorem

2> 2
evaluate the line integral § F. dl, where C is
: g |
a circle of radius 3 which is parallel to the

- A A A
x-yplaneat z=3 and F =yi +9xj-3xyk. 1I+4
OR

A force i‘) = - 2xli\ - 3y,l]'\ acts on a particle.

Calculate the work done against the force in

taking the particle from the origin to the point

(5, 5) along the pathx =y. 5
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3. A continuous random variable x such that
0 < x < n has the probability distribution

function :

P& =2 sinx.
T

Calculate the mean < x >. 3

OR

The probability of surviving in an accident on a
highway is 0-7. Calculate the probability that
2 people out” of 10 involved in accidents will
survive. 3

4, The number of a-particles emitted from a
radioactive sample per minute is recorded to be
2016, 1953, 2130, 2511, 1890, 2220 in
six samples. Calculate the best value and
standard error of the mean. 5

OR
Resistance of a coil is measured as a function of
temperature in an experiment. The following
data was obtained :

Temperature (T°) | 40° | 50° | 60° | 70° | 80°

Resistance (R) 06|07 {08 (0910

Obtain the least square fit
R =R+ oT tothe data. 5
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PHE-05

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2016
PHYSICS
PHE-05 : MATHEMATICAL METHODS IN
PHYSICS-II
Time: 1 —1— hours Maximum Marks : 25

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.

1. Attempt any three parts : 3x4=12

(a) Determine which of the following ODEs are

exact :
(i) cosxcos?ydx+2sinxsinycosydy =0

(i) (2xy3 +y cos x) dx + (3x2y2 + sin x) dy=0
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(b)

(e

(d)

(e)

PHE-05

Obtain the particular integral of the ODE :

2
—:X—§+%XZ +2y=3x

Obtain the integrating factor and solve the
ODE

1
—— +—y=8x.
dx-'-xy x

Separate the following PDE into two ODEs :

a(pa), 1 o ov)_
'a?(r 8r)+sin960(smeae) 0

Classify the following PDEs by way of order
and degree, linearity/non-linearity,

homogeneity/non-homogeneity :

(ii) @+p(g+g+g) =0
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2.

Expand the square wave V(x) defined by

Vi) =0, -n<x<0

=V,, O<x<m=

in Fourier series.

Determine the period of the function sin%

and show whether the

even or odd.

OR

The general solution of a PDE

6—2f—=(12?£ is given b,
ox’ ot Y

fix,t)=(acoskx+bsinkx) |Ae

function
k2
-—t
a2
+ Be

is

Determine the particular solution under the

conditions :

fix,t)=0, at x=0 and

f(x, t) = Fo, at t= 0

PHE-05 10
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3. Determine the singular points of the ODE :

2
x(x—l)—gx—g—xgx—y +y=0

Obtain the indicial equation and solve it.
Determine the solution of the ODE for one of the

roots of the indicial equation, namely, r = 1. 7
OR
A source of emf E is connected to an LR circuit.

Establish the differential equation governing the

current I in the circuit and solve for the case
when I=1; at t=0. 7
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