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&

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

2]

Use your UCT Bzamination Answer Book for rough work. The work in your UCT Ezamination
Answer Book will not be marked.

@

Calculators are not allowed. When your answer contains constants such as 7, ¢ or V2, leave
them in that form. Don’t simplify your answers.
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Re 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 = , wrong answer = -1

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

Answer: g@‘ D g B 1= g

Question Al. [4 points] The equation for the tangent to the curve ¥ = 2% + sinz at the point
where T = g is

7 =2 TN, Tz ; 2 ﬂ_E

gAZy:l—%"f'W.’Eﬁf B:y=(1——a—)$+7r C:y=1+%+m: D:ym(E-l——Ll—)m—l—Tr

| — ﬂ_z 7

Ey=0_8+—)z+7

4

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

following:
z | flz) | Flz) | glz) g'(x)
1| 3 4 -1 3
2 1 —3 3] 2

Then

¢ (Vi) B
is equal to ey
‘3 ‘5 P =3 : ; .

Question A3

=

[4 points] The value of Em, oo (vVZ% + az — /22 & bz) is

I a+b
Ara—1b % B: —5— ’% C: 5 Dia+b E: Undefined
= - -
Question A4. [4 points] tan(arcsinz) is equal to is
s | i 0 1 1 1
A B —— A: B —— D
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Question A5. [4 points] For the function f(z) =
z
true:

T which of the following statements are

e S1: lim, .4+ f{z) and lim,_._4+ f(z) are real numbers but are not equal.

e 5

D

c limg 4 f{z) does not exist.
e S3: f{—4) and lim, . f{z) exist but are not equal.
o S4: f(—4) is undefined.

S1, S2 and S4 are true
S1, S3 are 54 are true
S1 and S4 are true

S2 and 53 are true

g o w »

5 ]
ﬁi{ E: 52 and 54 are true ‘;

72+ 3z

Question A6. [4 points] Let f(z) = tan(z), g(z) = |z — 1] and h(z) = .

are differentiable everywhere they are defined?

. Which of them

A fandg
T sy
j B: fand k)
C: ¢ and
D. f

E: None is differentiable everywhere it is defined.
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SECTION B: SHORT ANSWER QUESTICNS [16 marks]
Write the answers to the questions in the blocks provided. Do not show your working.

Question Bl. [12 points] Calculate the following derivatives:
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Question B2. [4 points] On the following graph of y = f(«), sketch the graph of y = fiz).
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SECTION C: LONG ANSWER QUESTIONS [40 marks]
Write the answers to the questions in the spaces provided.
Show all working!

Question CL. [4 points] If & function f is given by f{z) = ot find any points of intersection

of the graph of f with the graph of the inverse function f!.
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Question C2. [4 points] Evaluate the limiv

y 2 +16—4
3:13’(1] 2
(you may nct use L'Hospital’s rule)
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Question C3. [4 points] Prove that there is a real number z 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
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Question C5. [5 points] Prove by contradiction that v/2 is irraticnal.
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Question C6. [8 points] Define

3 . l .
fz) = { isinz i z#0
0

a. Show that f(z) is continuous at = = 0.
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b. Use first principles to decide whether f(z) is differentiable at z = C. (4)
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Question C8. [6 points] Prove, from first principles, that if f(z) is a differentiable function, then
, _ zf'(z)
for f{z) # 0, so is the function g defined by g(z) = 2=, and that ¢'(z) = - .
( )7" g Q( ) Fiz) g( ) f(:C) f(.’L‘)‘?

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. :
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