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TIME: 3 HOURS
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INSTRUCTIONS AND INFORMATION

1.

2.

Answer ALL the questions.

Read ALL the questions carefully.

Number the answers according to the numbering system used in this question paper.

Write neatly and legibly.
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QUESTION 1
1.1 Simplify the following complex numbers without using a calculator.
1.1.1 (=1 + 20){(1 — 5i) + (3 + 4i)} = (3)
1.1.2 ! X (leave your answer in the form a+ib)
- 2 +30)  (1-20) y * @)
1.13 12(c0s45° + isin45°) X 20(cos120° + isin120°)
{leave your answer in the form r(cos@-+isiné) } (2)
1.1.4 (24 50)2 + 5(7 + 2i) — i(4 — 60) (2)
1.2 Consider the followi I b Shal
: onsider the following complex number
J comp 3-ai =
121 Simplify the complex number in the form a + bi. 4)
1.2.2 Determine the modulus(r) and argument(6) of the complex number
showing all the steps. 4
1.2.3 Show the complex number on an Argand diagram. 3
1.3 Simplify to the standard form a + bi.
(3|150°
(2]30(0,5/10°) (3)
1.4 Solve for x by making use of the quadratic formula and leave your answer in the
form a + bi.
= 5x24+2x+10=0 (5)
[30]
QUESTION 2
2.1 Solve for x in 4x% — 3 = 2x by completing the square. (4)
2.2 Solve for z in 2z% = 7z — 6 using the quadratic formula. 4)
2.3 Solve the quadratic inequality 3x? — 8x — 4 > 8. 4)
2.4 Simplify the following expressions: E
a1 28x —14  14x+7
o 45x 30  30x - 20 4)
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2.4.2 X;Z __x
X X—4 E (4)
[20]
QUESTION 3
3.1 Differentiate the following with respect to x. (Leave answers with POSITIVE
exponents and in SURD form where applicable.)
3.1.1 r) = x2Yx2 B ©)
3 2
3.1.2 L
y 3 + > +x—6 4
3.1.3 f(x) = @Bx)™* (2)
3.2 Find the derivative of y = 1 from first principles. @
X
. . —4X
3.3 Determine lim,_  ——
T Tx-3 (= (3)
3.4 Find TWO numbers whose difference is 4 and whose product is a minimum. 4)
[20]
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QUESTION 4

41 Use DIAGRAM SHEET 1 to draw the graphs of y = 3*and y = LZJrlon the same
system of axes. = )

4.2 The following graphs represent f(x) N g(x). Study the drawings and answer the
questions.

421

422
4.2.3
4.2.4
4.2.5

4.2.6
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Determine the equation for £ (x). E
Determine the equation for g(x).

Is f(x) continuous or discontinuous?

Is g(x) afunction or a relation?

Write down the domain of g(x).

Write down the range of f(x). E
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4.3 The following constraints represent the production of two types of juices per day.
x =50
y = 60
x+y <200
4x + 5y <900 E
4.3.1 Use DIAGRAM SHEET 2 and sketch the graph with the given
constraints.
4.3.2 Determine the feasible region.
4.3.3 Find the values of x and y that will minimise the profit if the objective

functionis P = 0,3x + 0,5y.

=

TOTAL:
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DIAGRAM SHEET 1

EXAMINATION NUMBER:

QUESTION 4.1

Y
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DIAGRAM SHEET 2

EXAMINATION NUMBER:

QUESTION 4.3.1
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FORMULA SHEET
1. Z=rcosé+r jsing
2. z=atbj or z=a=bhi where i=j=+-1

3. r=va?+b? or r=+zxz

4,
a = tan‘l(gj
a

5. rJ@_ = r cis ¢

6. X:—bi\/b2—4ac
2a
7. y =ax® +bx+c
8 y=a(x—p) +q
9. y =a(x—x Jx-x,)
10. _a
Y xap)
11, £ ()= tim £ = T
h—0 h
12. d n n-1
— X" =nx
dx
13. ik 0
dx
14, Dx[kf (x)] = kDX f (x)]
18. Dx[ f (x) g(x)] = Dx[  (x)]= Dx[g()]
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