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Instructions

1. This paper consists of SEVEN questions.
2. Each question is worth 20%.

3. Answer ANY FIVE questions.

4. Show all your working.
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Question 1

(a) Given that

f(z,y) = 2° + 2y + y?sin (5)
Yy

(1) Find fo, fy» foos foy a0d fi. B
(ii) Verify that
rfr+yfy=2f [3]
and that
$2fm: + 2$yfmy + Qnyy =2f. [4]

(b) Using a double integral, find the area of the region
bounded by the curves 2y = 2, z =2,/y and y = 4.[§]

Question 2
(a) Find and classify the'critical points of the function
flz,y) = ¢* +2° — 8zy + 3z + 6y. [10]

(b) Use Lagrange multipliers to find the maximum and
minimum values of the function

f(z,y,2) = 2yz

subject to
Pyt + =1 [10]
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Question 3

(a) Consider the cardioid
r =1 — cosé.

(i) Sketch the cardioid.
(ii) Find the legth of the cardioid

[12]
(b) Find an equation in polar co-ordinates for each of the
following curves
(i) 2z+4+3y=3
(i) z2-2z+4y*=0

Question 4

Evaluate the following integral

@ | 1 / 7 pays 10
(b) /01 /()\/Ef /Omzsyz dzdydz [10]
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Question 5

(a) Suppose that z = f(z,y), £ =rcosf and y = rsind.
Prove that

af\>  (8f\* _ [(0f\* 1 [(3f\
@) @) =) =) o
(b) Find the directional derivative of

z= f(r,y) = ¥ + 22

in the direction of the vector from P; (4,0, 16) to Py(—2,1,4).

[10]
Question 6
(a) Find the volume under the surface
’ 2= oy
and over the circle z2 + 32 = 1. [12]

(b)
(i) Sketch the graph of the curve

r=1-—sind.
(ii) Find the area of the region enclosed by the curve

in (i).
8]




Question 7
(a) Find the equation of the tangent surface zyz3+y2? = 4
at the point (1,2,1).
(b) Find the equation of the plane through the 3 points
P(1,2,3), Q(—2,0,4) and R(5,2, —1).
(c) Evaluate
dxdy

x
/./R V2 + 32
where R is the region bounded by the lines y =z, y =
—2and z =0.
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