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Candidates should attempt all questions from Section A [40 MARKS] and ANY THREE
questions in Section B [60 MARKS].

SECTION A: ATTEMPT ALL QUESTIONS.

Al. (a) Define the domain of a function of several variables. 1]
(b) Determine and sketch in ®? the domain of the function In(9 — z* — 9y?). 3
(¢) Sketch and name the surface in three dimensional space represented by the
following;
(i) 22+y=2. 2 |
(ii) z* +y* =4. 3

A2. (a) Determine whether or not the following limit exists

limz y)—(0,0) ;ff;f 3]
(b) Using the e-§ definition of a limit, prove that lim; ) ,2)(3z +2y) = 7. 4]

A3. (a) Find a potential function for the vector field,

F = 2zy32% + 32%y%2%) + 422y% 2%k

6]
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B8.

AS.

B6.

B7.

(a) Find the equation of the tangent plane and normal line at the point (4,—1,1) to

the surface z% + 2y* + 322 = 21. 4
(b) For f(zx,y) = ze* ¥, Find f, and f, and evaluate each at the point (1,in2). [3
(c) Find the relative extrema of the function f(z,y) = —2° + 4zy — 2y* + 1. 4]

1 ey
(a) Given a region of integration R of / / f(z,y)dzdy
0o J1

(i) Sketch the region ¥
(ii) Change the order of integration 2

(b) Find the the integral of
1 1o
/ / eV dydx
0 Jzx

4]
SECTION B: [60].
(a) Find the volume of the solid bounded by the curves z = y/22 + y? and
z? + y* + 2z* = 9 in the first quadrant. 8]

(b) Evaluate f / / 4xy dV where E is the region bounded by z = 22% + 2y* — 7
E
and z = 1. (7]

(c) Evaluate / / 2yx® + 9y°dA where D is the region bounded by y = %:1: and
D
y =2z 5]

(a) Using Lagrange multipliers, find the maximum and minimum values of

f(z,y) = 8122 + y* subject to constraint 422 + y* = 9. 12
(b) Sketch the graph of z = “f | % =il 8

(a) For the space given by:

-

7(t) = ti + 3sin(t)] + 3cos(t)k

Find:

(i) the unit tangent vector T'(t), 3
(ii) the unit normal vector N(t), 4
(iii) the bi-normal vector B(t), 4] |




SMA1201

(iv) the curvature &. 4]

(b) Determine the arc length function for 7(t) = 2ti + 3sin(2t)] + 3cos(2t)k on the
interval 0 < t < 2. [5]

B9.

(a) Use Green’s Theorem to evaluate [, yz°dz—az*dy where C is positively oriented
and encloses the left half of a circle of radius 5 centred at the origin. 112]

(b) Evaluate [,V f -dr where f(z,y, z) = cos(mz) + sin(ry) — zyz and C is the line
path that starts at (1, 3,2) and ends at (2,1, —1). 4

? 99
4

(c) Calculate divF and curlF for F = z2yi — (23 — 3z) ] + 4y%k

END OF QUESTION PAPER

page 3 of 3

D e e



