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Answer ALL questions from Section A.

All questions from Section B may be attempted, but only marks obtained on the best two
solutions from Section B will count.

The use of an electronic calculator is not permitted in this ezamination.

Section A

1. (a) Find the sum of the series Y oo, 37(?11'17

(b) Determine whether or not the following series converge. Justify your answers.
(i) 72 o
(ii) Eﬁzm, for0<Kp<landl<p<oo
(iff) 3572, 7
(iv) 2272, (r_+1%?

c) Determine the values of > 0 for which the series S"°° . 22" converges.
r=1 g

2. If a closed rectangular box is to have a fixed volume V', find what relative dimensions
will make the surface area a minimum.

3. (a) Use Gauss-Jordan or Gaussian elimination to find all solutions, if any, to the
system:

Ty — 22+ 3z3 =11
4T, + 29— 23 =4
2z — 29 + 3z3 = 10

(b) Use the elementary row operations to reduce the matrix A to row echelon form
and reduced row echelon form:

1 -1 1
A= 2 4 3
5 6 -2

(c) Find the determinate of the matrix A in part (b).
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Section B

a) Show that fr, = fyz for f(z,y) = 2® + 2z — 3zy + Ty — y>.
b) Use differentials to approximate the change in
f(z,y) =2* - 3z%° + ¢
if (z,y) changes from (1,1) to (1.01,1.03).
c) Find 2¥ and g—‘;’ for w = ucosv, u = 22 + 3> and v = 232
d) If z = f(z,y) satisfies the equation
2222 + 3zy? — 22+ 8y2+ 9 =0,

Oz Oz
find o and -

(a) Evaluate the following integrals:
() fif |z — 3|dz
(ii) [2ze *dx
22
(lll) f mdx
: 22454z
) | eEneroeim
(b) Evaluate the integral [ de by means of hyperbolic substitution.

(a) Show that f(z) = 6x2 — 24z + 22 satisfies the hypotheses of Rolle’s Theorem
on [0,4] and find all numbers ¢ such that f'(c) = 0.

(b) Determine whether the function f satisfies the hypotheses of the Mean Value
Theorem on the indicated interval [a, b] and if so, find all numbers c¢ in (a, b)

such that f(b) — f(a) = f'(c)(b— a):
(i) f(z) =2+ 1on[-2,2};

(i) f(z) = 2z on [0,2);

(i) f(z) = |z — 3| on [0, 4].

(c¢) Find the absolute maximum and minimum of

f(z) =5 — 62 — 2% on [-3, 1].
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7.

(a) Differentiate the following functions
. o443
(i) f(z) = (£
(i) g(z) = [Q+2) 142"

(b) Assuming that the equation z* + 3z%y + 2y = 8 determines a function f such
that y = f(z), find /.

(c) Find the tangent line to the graph of 4z® — 2z%y + 2y — 2 = 0 at the point
P(2,-3).
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