B.Sc. 1s ‘
) SH-vrngy e V2

\‘cnlc.‘ N
A ‘(

Subject : Physics

Course : (.

(b)

(c)

(d)

(e)
(f)
(2)

(h)

(b)

Th(’i) oy 1 ki .
Jigures in the margin indicaqe full map W Marks: 40
§

Ir answeyg ;
o u ntheir
Wi words as far qs practicable ’

Abl)revian'on.v and sy,

( M y 2 ¢ o y
andidates qye required to give the

’"b()[S have lheir llSHLl[ meaning
Gl‘Ollp-A
2)(. )
Describe the lOCUS i -
Of a pal [lCle Whose OS. i [

. 1tion \ T T i

l )j ( i ) | p ecto 1S (8, (p) (a cos 9 cos (O)l
I and equatlon Of the t
( " ). angent planc to [he Surface z \,x t y at

A.v.vater tank having height H and cross-sectional area A is completely filled. There i an
orifice of cross-sectional area o at the bottom. Calculate the time the tank will be empty when
the orifice is opened.

Find the directional derivative of d(x, y,2) =x*+y*+2z%at(1,-1,2) in the direction of
the vector i + 2f + k.

Find the unit vector é, and ég in polar co-ordinate system.

Find the Taylor series expansion of e* about x = 0.
e 2 -
Two players A and B play a game such that A has probability - of winning. If A plays

4 games, find the probability that A wins exactly 2 games.
Evaluate the integral [(x® + 1) 8 (x* = 9)dx.

Group-B
5x2=10

Answer any two questions.

h of integration which does not pass through

xdx+ydy .o independent of the pat
Show that ———=1s 1N
i | from the point P(-=1,2) 0 Q(2.3).

the origin. Find the value of the integra

2+3

Solve the differential equation:
g}_l -y= yz(sinx + COSX)
“ ite the expression for

stem. Hence wnte o

rvilinear co-ordinate sy

Find the expression of V.V n cu
Qver

spherical co-ordinates. Please Turn
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1
() I f(x) =S(x+ 1) for -1 < x < 1 and
= 0 otherwise
is a density function, calculate E(x) and Var(x).
Group-C
Answer any two questions. 10x2=20

(a) Evaluate the integral [, [(x? — y3)dx + (x + y)dy]. where C is the contour bounded by
5+5

»
.

y=x,y=—-xandx? + y? =16 forx > 0.

(b) Solve the differential equation:

dx?  “dx

dx?
4. (a) A boat is rowed with a velocity u directly across a stream of width a. If the velocity of the
current is directly proportional to the product of distances from the two banks, find the path

d? d
24 y+y=xe"sinx

of the boat and the distance where it will land.
Evaluate [[ ®Aids where & = %xyz and S is the surface of the cylinder x? + y? = 16
545

(b)

included in the first octant between z = 0 and z = 5.
Represent the vector A= 2yt — zj + 3xk in spherical co-ordinates.
5+5

5. (a)
(b) Prove that f_ozo f(x) 8 (x —a)dx = f(a).
Prove that Poisson distribution is the limiting case of binominal distribution for very large

6. (a) : :
value of n(no. of trials) and small value of p(probability of occurrence) such that n.p is finite

and equals to A.

(b) A set of observations is as:
x 0 1 2 3 4
f 30 63 45 10 2 where f = frequency |
Construct the distribution function. Hence calculate the theoretical frequency for the third
observation (x = 2). Given e ¥ = 0-273. 64242
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