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B.Sc. EXAMINATION,

PHE-4 : MATHEMATICAL METHODS IN
PHYSICS-I

PHE-5 : MATHEMATICAL METHODS IN
PHYSICS-II

Instructions :
7.	 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.

2.	 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

For	 two vectors A	 and	 B,	 if
-4	 -4 -3	 -3

A + BHA— B 1, find the angle between A
-3

and B.
Show that the derivative of vector function

(t) of constant magnitude is either the null
vector or is perpendicular to it.
Show that the following vector field is
irrotational :

-->
--->	 —K r
F — 	

r2

Define polar and axial vectors show that
axial vectors do not change sign under a
parity transformation.

(e) Using Gauss's divergence theorem, evaluate

F .d S over a spherical surface of

A	 A

radius R where F=x3 i+y3 j + z3 k.

	2. 	 The position vector of a particle is given by
--4	 A	 Ar (t) = 5t	 ep + sin t	 ez	 Calculate its
acceleration.

OR

Determine the work done by a force field F in
moving particle once around a circle C in the x —y
plane if the centre of the circle is at the origin and

its radius	 is	 3, where F	 is given by

F = (2 x — y)1+ (x + y)i

5

5
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A factory manufactures watches. The probability 	 4
of a watch being defective is 0.02. If 40 watches
are selected at random, what is the probability
that no more than three are defective ?

OR

Three coins are tossed in a game. Let E be the	 4

event that a tail appears on the first coin and F be
the event that a head appears on the third throw.
Are E and F independent ?

Obtain the expression for the standard deviation 	 4
of the poisson distribution.

OR

From the center of steel bar, supported at its ends,	 4
a mass M is suspended. The depressions y (um)
is measured for various masses as follows :

M (kg) 0 1 2 3 4
y (p,m) 1500 1350 1100 900 650

Calculate the best value of the slope
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1.	 a1TF141.1	 4x3=12

( a )	 Vff A * 7/ f	 m gig

1A+BI=IA—Bit,A*B*ei-citchut
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	  1=x3 i+y3 .1 + z3 1c .

	

2.	 tcb ch ui rftelfff 7-Tk71 TR m et-JR :
	 5

-r* (t)=5t ep + sin t
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