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PAPER 1:
DURATION: 3 hours
TOTAL MARKS: 150

This paper will consist of the following sections:

Algebra, Equations and Inequalities 25+3 marks
Patterns and Sequences 25+3 marks
Finance, Growth and Decay 1543 marks
Functions and Graphs 35+3 marks
Differential Calculus 3543 marks
Probability 1543 marks
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Question 1 - Algebra (25)
* All equations - quadratic (formula), inequalities, irrational
* Simultaneous equations

* Exponents

* Nature of Roots

Questions 2 & 3 - Patterns & Sequences (25)

* Geometric, Quadratic, Exponential, Linear number patterns

* Sigma notation, Sum to Infinity

Questions 4 & 5 - Functions & Graphs (35)

* Linear, Quadratic, Hyperbolic, Exponential, Inverses

Question 6 - Finance (15)
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Questions 7, 8 & 9 - Calculus (35)
* First Principles
* Derivative by RULE
* Tangents
* Curve Sketching

* Maxima or Minima

Question 10 & 11 - Probability (15)
* Venn Diagrams
* Probability Rules
* Tree Diagrams
* Contingency Tables

* Counting Principle NGI NewBridge
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INSTRUCTIONS AND INFORMATION

Remd the fnllowing instructions carefully before ansesering the quesisons.

1. This questicn paper consists of 1 questions,

. Answer ALL the questions.

i Mumber the angwers correctly according 1o the numbering sysiem used in this
question paper.

4. Clearly show ALL calculations, diagrams, graphs, efc. that you hove used in
defermining your ARswers.

5 Angwers only will MOT necesearily be awarded full marks.

. You may uwse an approved scienbtific caloulator (mon-programmable and  non-
graphical), unless stated otherwise.

T. [T mecessary, roand off answers o TWO decimal places, unless stated otherwise,

R Dhagrams are MOT necessanly drawn o scale,

. An information sheet with formulse is included at the end of the question paper,

10, Write neaily and legibly,
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INFORMATION SHEET: MATHEMATICS

x_—bix!bz -4ac

2a
A= P(l + ni) A= P(1-ni) A=P(1-1)" A=P(1+1)"
T =a+(n-1d S, =g[2a+(n—1}d]
T =ar" S =M s r#l Sm=li;—l<r<l

" r—1 -r

o0y - pdl-(+)"]

i i
fl(x)= lim f{x+h}"f(.¥)

h=0 h
X +x +
d:J{xE—xr}1+(y3—yl)2 M(_L_z_ﬁ_ﬂl_z_y!}
y=mx+c y—y, =m(x—x) m=-Ju m=tan &
X2 =X
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a b c

In AABC: 2 =——=—

sinA smmB sinC

a* =b* +c* —2bc.cos A

area AABC = lzab.sinC
sin(a + ) =sinacos f +cosasin B sin(a — ) = sine cos f —cosasin
cos(ex + ) =cosacos ff —sinasin S cos(ex — ) = cosarcos ff +sinezsin

cos’ o —sin’
cos2a =41-2sin* a sin2a = 2sina.sina
2¢o8’ @ ~1

A 2

Zx , L (x, —i)

X= T =
F
P(A) = % P(A or B) = P(A) + P(B) - P(A and B)
M
=V ; 0 NewBridge
j.':a +bx b — Z(x xky y) kG' GRADUATE INSTITUTE
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Tips to help not stress

1) Have enough stationery! (2 blue pens, a
pencil, ruler and calculator)

2) USE the reading time!

3) Do not waste time on the hard questions.
Leave space and move on.

4) Beware of CARELESS errors!

5) Check for realistic answers!

6) Copy formulae down correctly!



QUESTION 1

1.1 Solve for x. in each of the following:
1.1.1 O =—4x (3)
1.12 x?+x-1=0 (correct to TWO decimal places) (3)

113  NxX+4- -0

x—2 (5)
1.14  (x+2)(-3x+1)>0 (3)
1.2 Solve for x and y simultaneously:
3—-y+2x=0
:5x+4y2=3+5xy (6)

1.3 Giventhat 9x° —12px=—4p”. For which value(s) of p will the equation have equal

roots? (4)
[24]
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QUESTION 4

4.1

42

43

44

4.5

4.6

Given: f(x) =i+2
x-2

Wnite down the domain of f. (2)

Calculate the y-intercept of 1. (1)

Calculate the x-intercept of [ (2)

Sketch the graph of [, clearly indicating the coordinates of the x and y-intercepts as

well as the asvmptotes. (3)

If y=—x+k 15 an equation of the line of symmetry of /. determine the value

of k. (2)

Determine the equation of the graph formed if fis shifted 3 units to the night and

then reflected across the x-anis. (3)
[13]
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QUESTION 5

x
The graphs of f(x)=2(x+ l): -8 and g(x)= (él are represented in the sketch below.

Pand Q are the x-infercepts of f and R is the turning point of £
A(-2:4) is a point on the graph of g.
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Wnte down the equation of the axis of symmetry of f. (1)
Wnte down the coordinates of F_ the turming point of £ (1)
Determine the coordinates of P and Q. 4)
Determine the equation of g™, the inverse of g . in the form y=__. (2)

Sketch the graph of £~ in your ANSWER BOOK. Clearly indicate the intercept with
the axis and at least ONE other pointon g~ . (3)

For which value(s) of X, 1s:

561 gl(x)=2-2? (2)
562 xf(x)<0? 3)
[16]
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QUESTION 7

7.1 Determine f(x) from first principles if f [:x}=—1:r:+r- (3)
1.2  Determune:
721 _5y 1—?}
D | ——=——
LE 3 3)
722 4 ( 2][ 21
@\ TN Ty @)
[11]



QUESTION 8

The sketch below represents the functions f(x)=x"+bx" +cx+d and g(x)=ax+q.
The points A. B(2:-16) and C are the points where the fwo graphs intersect.
C(6:0) isa x—intercept of /. while L. and M are the tuming poinfs of [

F 3 J"I

T
) C
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8.1

8.2

8.3

84

8.5

Show that b=—5_ ¢=-8 and d =12 if it is given that, f'(x) =3x" —10x-8. @)
Determune the coordinates of the turming pomnts. L and M, of f. (3)
Determine the equation of g. (3)
If it is further given that the coordinates of point A are(x:—36). determine the length of AM. (3)
For which value(s) of x:
851 1isthe graph, f increasing? (2
8.52 1isthe graph, f concave down? (2)
[19]
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QUESTION®

In the figure below. A ABE has a base of length x metres.
The base and the perpendicular height of the tnangle add up to 10 metres.
The triangle i1s mounted on a rectangle BCDE which has a penimeter of 32 metres.

A
I
I
I
I
1h
I
I
[ .
B X
C ] D
01 Show that the area of the figure ABCDE is equal to —%x:+llx m . 5)
92  Determine the value of x for which ABCDE has a maxinum area. (3)
93 Hence, determine the maxinum area of ABCDE. (2)
[10]
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