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Candidates should attempt ALL questions from Section A (40 marks) and ANY THREE

questions from Section B (20 marks each).

SECTION A: Answer ALL questions in this section [40].

Al. Find fF dc for F(z,y) = —yi + zj where ¢ = cost i + 2sint j, 0 < t < z (5]
c

0 pVA=2% 5
A2. (a) Evaluate the integral/ / / x dzdydz.
—2Jo Jo

(b) Sketch the region R in the zy plane bounded by the curves y?

and find its area.

[5]

2z and y = %,

[8]

A3. Compute [ F.dr for F(x,y) = i—yj where C is part of a circle of radius 3 in the first

quadrant from (3,0) to (0, 3).

A4. (a) By finding the Fourier series the square wave

Fla) = +1, if 0<zx<n~m
10, if —7<2z<0

f(x 4+ 2m) = f(x), find an expression for =.

5]

[5]
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AS5.

B6.

B7.

BS.

Let D be the region bounded by the unit cube defined by 0 < sslilspsl
0 < z < 1. Verify the divergence theorem if F = zyi + yzj + z2k. 6]

State the Green’s theorem. (2]

Show that the force F = (dzy + 3222%)i + 2275 + 2432k is a conservative force
field. 4]

SECTION B: Answer THREE questions in this section [60].

Find the volume of the region B bounded by the sphere z? + y? + 22 = ¢ and
below by the plane z = b, where a > b > 0. 8]
1 £/ 4—y?
Evaluate the integral / / Va2 +y? dx dy. (5]
0 JV3y
Find the mass of the 3D region B given by 22 +9? + 22 <4, 2 >0, y > 0,
z > 0, if the density is equal to zyz. (7]
Sketch the graph f(x), in the interval —27 < 2 < 27 where
x, o 0£fgz<m
f(m)_{w, if m1<z<2r
and has a period of 27 (2]
Derive the coefficients ag, a,, by, (r =1,2,3,....... ) for a general Fourier series. [10]
By finding the Fourier series of f(z) = |z|, -2< z <2, f(z +4) = f(x) show that
1 d
2

= BT s e 8
Pos(lege ) 5
Compute the line integral / F.ds for the path c(t) = (£2,¢3,¢) with 0 < ¢t < 1

¢
and vector field F(z,y, z) = zi + zj + zk. [5]
Compute the line integral /zdm + ydy + zdz for the path c(t) = (etz,ln(t +
1),cos(t)) with 0 <t < 1. ’ (5]
Evaluate f / (r — y)v/(z +y)dA where R is the parallelogram with vertices
R

(0,0), (=1,1), (2,4) and (3,3) by using the change of variables u = z — ¥ and
v=1r+y. [10]
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B9.

Verify the divergence theorem over S for F = z1 4+ yj + (2 — 1)2fc,
where S is the region bounded by the hemisphere 22 + 32+ (2 — 1) =9
in the plane z = 1. [7]

Use Green’s theorem to evaluate the following integral
j£($4 — 2y*)dx + (22° — y!)dy where C is circle 22 +y* = 4. (6]
&

Verify Stoke’s theorem for F = (22 — y)i + y22] + y?2k over S,
where S is the upper half plane of the sphere 2% 4+ ¢ + 2% = 1. (7]

END OF QUESTION PAPER
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