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QUESTION 1

(a) Replace the polar equatibn r2 = —4r cosd by the equivalent carte-

__ sian equation. Then describe or identify the graph. [5]

(b) Change (r,6) = (2, %) from polar to rectangular coordinates. [3]

(c) Change (z,y) = (—1, —1) from rectangular to polar coordinates.[4]
(d) Determine the length of r = 6,0 < 6 < 1. 8]

QUESTION 2

(a) Find g—: and % at (2,1,—1) given that 2 is a differentiable

function of z and y for In(2z% +y — 2%) = 2. [10]

(b) Let T = 2%y — zy® + 2, z = rcosf, y = rsin 6.

Find & and 2 by the chain rule. ' [10]
QUESTION 3

(a) Find the area of the region that lies inside the circle r = 1 and
outside the cardiod 7 = 1 — cosf. [10]
(b) Find the limit and discuss the continuity of the function

lim Z .
(z9)—(1,2) /22 + Y

[5]
(c) Verify that Wy, = W,,; for W = zsiny + ysinz + zy. [5]



QUESTION 4

(a) Find the volume of the solid whose base is a triangle lying in the

.. Yy plane, bounded by the z— axis, the line x = 1, and whose top lies

in the plane z =z +y + 1. | [10]
(b) Evaluate the following integral over D, where D is the region
bounded by y = +/z and y = z3.

/ / (4zy — y)dA.
D
[10]

QUESTION 5

(a) Use polar coordinates to evaluate the following integral over R,
where R is the region in the upper half-plane bounded by the circles
z2+y?=1and 22 + 9y =4,

[ [Bz+44%)dA.
R
[10]
(b) Find the volume of the solid bounded by the paraboloid
4z + 4y? + z = 1 and the zy—plane. [10]



QUESTION 6

(a) Use spherical coordinates to evaluate the triple integral;

1 V1-22  y/1-22-42 e
/_1 /.m P Va2 + 42 + 22dzdydz.

[10]
(b) Express the equation of the cone z = /72 + y? in spherical
coordinates. [5]
(c) Evaluate
[F [+ cos? bards
, J, T cos rdf.
[5]
QUESTION 7
(a) Define continuity of a function f(z,y) at a point (z0, Y0)- [6]
(b) State and use the limit definition to show that
lim =z,
(z.v)—(o,10)
[10]
(c) Evaluate
lim Y.
(z4)—(0,n2)

[4]
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