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e This question paper consists of 16 pages (including this one). Pages are printed on both sides

e Answer all questions in the spaces provided on this question paper.

e Use your UCT Ezamination Answer Book for rough work. The work in your UCT Examination

Answer Book will not be marked.

e Calculators are not allowed. When your answer contains constants such as 7, e or v/2, leave

them in that form. Don’t simplify your answers.

e Be careful to provide answers that we can read and make sense of at all times. Work that is

poorly presented will be penalized.
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SECTION A: MULTIPLE CHOICE QUESTIONS [24 marks]

Marking: Correct answer = 4, no answer = 0, wrong answer = -1

Question: | A1 | A2 | A3 | A4 | A5 | A6

Answer:

Question A1l. [4 points] The equation for the tangent to the curve y = z? + sinx at the point
™.

where x = 5 is

72 2 w2 2
A:yzl—zjtmc B:y:(l—z)xjtﬂ C:yzl—i—z—l—ﬂx D:y:(2+z)a§+7r
2

E:y:(2+%)x—|—7r

Question A2. [4 points|] Suppose f and g are differentiable functions for which you know the
following;:

f(x) | ['(x) | g(x) | g'(x)
1] 3 4 —1 3
21 1 -3 6 2
Then 4
%9< f($)> L
is equal to
9 3 3 9
A - B: - P —= D: — E: -
2 2 ¢ 2 2 )
Question A3. [4 points] The value of lim, o (V22 + ax — V22 + bx) is
-b b
Ara—b B: ¢ 5 o ¢ il D:a+0 E: Undefined
Question A4. [4 points] tan(arcsinz) is equal to is
1 1 1
A: < B: ‘ A: B: E: ——
Vit N N N -
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Question A5. [4 points] For the function f(z) = el which of the following statements are
T

true:

e S1: lim, , 4+ f(x) and lim, , 4+ f(z) are real numbers but are not equal.
e S2: lim,_, 4 f(x) does not exist.

e S3: f(—4) and lim,, 4 f(z) exist but are not equal.

e S4: f(—4) is undefined.

S1, S2 and S4 are true
S1, S3 are S4 are true
S1 and S4 are true

S2 and S3 are true

= 9 Q = =

S2 and S4 are true

2
3
Question A6. [4 points] Let f(z) = tan(z), g(z) = |z — 1] and h(x) = :;_:—4; Which of them

are differentiable everywhere they are defined?

A: fandg
. fand h

o f

: None is differentiable everywhere it is defined.

B
C: gand h
D
B
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SECTION B: SHORT ANSWER QUESTIONS [16 marks|
Write the answers to the questions in the blocks provided. Do not show your working.

Question B1l. [12 points] Calculate the following derivatives:

a i tan x
Cdr \ z3

b. —xsecx
dx

d
C. %%(1‘2 — 1)

d sinycosy
dy  y?
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Question B2. [4 points] On the following graph of y = f(z), sketch the graph of y = f'(z).
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SECTION C: LONG ANSWER QUESTIONS [40 marks|
Write the answers to the questions in the spaces provided.
Show all working!

3
Question C1. [4 points] If a function f is given by f(z) = p—t find any points of intersection
‘Z‘ N
of the graph of f with the graph of the inverse function f~1.
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Question C2. [4 points] Evaluate the limit

o Va2+16—4
lim ——M

x—0 332

(you may not use L'Hospital’s rule)
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Question C3. [4 points] Prove that there is a real number x such that 3% + sin(z) = 4.
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Question C4. [4 points] Use the squeeze theorem and the limit laws to find the value of

lim (xgesm(%) +4).

z—0
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Question C5. [5 points] Prove by contradiction that /2 is irrational.

10
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Question C6. [8 points] Define
) = |

a. Show that f(x) is continuous at x = 0.

3 .z l .
risine if 2 #0

0

11

if =0
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b. Use first principles to decide whether f(x) is differentiable at = = 0.

12
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Question C7. [5 points] Use proof by induction to show that for all integers n > 2

(-1 (1-5) - (- %) =5

13
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Question C8. [6 points| Prove, from first principles, that if f(z) is a differentiable function, then

1 zf(z)
for f(z) # 0, so is the function g defined by g(z) = and that ¢'(z) = — :
fl@)  f(z)?
In answering this question, you may not use, quote or prove the general rule for the derivative of
a product or quotient of functions or the composition of functions.

fla)
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