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Candidates are required to give their answers in their
own words as far as practicable.

1.  Answer any five questions: 2x5=10

a) A particle of mass m is acted upon by a force

whose potential energy 1is given by

® =ax?- bhx3 . Calculate the force.

b) Find the angle between the surface defined by
x>+ y? +72=9 and x + y + Z2=1 at the point
(29 _23 1)

¢) Grad U=2r%. Find U.

d) Is this equation
(y2e*¥* +4x3)dx + (2xye*¥*-3y?)dy=0 an exact

equation?

[Turn over]

g)

h)

Find the distance which an object moves in time
t if it starts from rest and has an acceleration

d*x —kt

2z 86  wherek is a constant.

The solution of the differential equation

dy x . .
dx E belong to which family?

Consider the differential equation %=xy. If
x

y = 2 at x = 0, then calculate the value of y at
x=2.

What is the value of fj:o x6(x — 4)dx?

2. Answer any two questions: 5x2=10

a)
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Let x (t) and x,(t) be two linearly independent

solutions of the differential equation

ﬁ22—4f® Let Wronskian

w (1) = x4 (1)

dxz (t) dx1 (t)

X (O~

If Wronskian w(0)=1, then evaluate w(1).

Consider the differential equation

o 2—+X_0 At time t = 0, it is given that

x=1and -C-;f =0. Find the value of x at t=1.

21421
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b)

d)
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The direction of two unit vector n, and n, given
by spherical polar angles (8,,®,) and (8, ®,)
respectively where g and @ are the polar angle
and the azimuthal angle. Show that the angle 3

between n, and n, is given by

Cosp =Cos6,CosO, + SinO,Sin0,Cos (P1 — ®3)

5

d
Solve the differerntial equation Xd—z“‘y =x*,

with the boundary condition that y=1 at x=I

Solve (1+x)2—y— y=e"(1+x). 2+3
X

The work done by a force in moving particle of
mass 'm' from any point (x,y) to a neighboring
point (x+dx, y+dy) is given by dW=2xydx+x*dy.
Evaluate the work done for a complete cycle

around a unit circle.
If the surface integral of the field
A(x,y,z)=20xi+Pyj—3yzk over the closed

surface of an arbitrary unit sphere is to be

zero,then what will be the relationship between

o, and v ? 25+23

(3) [Turn over]

3.  Answer any two questions: 10x2=20

a)

b)

Represent the vector A=zi-2xj+yk in cylindrical
co-ordinate system. Hence determine, A, A,
andA .

Let 'C' be a closed curve in the xy plane. Vector
A is given by A= -iy +jx, Applying Stoke's law
prove that ﬁc A.dr =2S, where S is area closed

by the curve. Hence show that the area of a circle

is wa’ (a = radius of the circle). 5+3+2

If ¥, and ¥, be the scalar point functions having
continuous derivatives at least of second order,
then show that

fff(lplvquz - lljzvijl)dXdde =ff(l[/1V‘P2 = "Ilzvqjl)ds
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Using  Green's  theorem, evaluate

fc (x?ydx + x*dy) where C is boundary
described counter clockwise of the triangle with
vertices (0, 0) , (1, 0) and (1, 1)
Consider a vector field F=iy+xz’j—zyk. Let C
be the circle x*+y?>=4 on the plane z=2, originate

counter clockwise. Calculate the line integral

§. F.dr. 54342
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c) Find the general solution to the differential

equation

d?x

dx 3
g +CE +kx = Sin(ot), where m,C,k and ¢
are constants.

The vector field
A = (2% + 2xy)i + (x? R2yz)j + (y3+2zx)k -
Show that the line integral [ A.dr along any line
joining (1,1,1) and,(1,2,2) has the value 11.

d) Verify the divergence theorem for
A=4xi - 2y?j +z2k taken over the region
bounded by x> + y*=4; z=0and z = 3.

Show that the vector A=f(r)r is irotational ,but
that it is also solenoidal only if f{7) is of the

C
form r_3’ where c is a constant.

2,1
Evaluate f((,,())(l(bf4 — 2xy*)dx - 3x%y?dy

along the path x* — 6xy3=4y2.
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