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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 9 questions.

2. Read the questions carefully.

3. Answer ALL the questions.

4, Number your answers exactly as the questions are numbered.

S. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in.determining

your answers.
6. Answers only will NOT necessarily be awarded full marks.

7. You may use an approved scientific calculator (non-programmable and non-graphical),
unless stated otherwise.

8. If necessary, round off answers correct to TWO decimaliplaces, unless stated otherwise.
9. Diagrams are NOT necessarily drawn to scale.

10. Write neatly and legibly.
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QUESTION 1

1.1

Simplify the following expression fully:

1, 9 2.2
—x Pl 6x—=x
3 y[ 2 y]

1.2 Factorise the following expression fully:
(a+1)* —4p’
1.3 Solve for x:
1.3.1 (x+m)(x—n)=0
132 4 -4°-255=0
1.4 Simplify the following:
2I + 2.7
2x +4 6.2 x+1
QUESTION 2
. 1
2.1 Consider the general term: L
—2n+5
2.1.1 Write down the\fitst TWO terms of the sequence.
2.1.2 Determine which term in the sequence has a value of
2.2 ) ) 7 13
Consider the following sequence: 5 ; Z calh, 9 D¢
2n+3
The general term for the sequenceis 7, = ~n—2 .
n
Determine the values of @, » and c.
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23 The first four patterns in a sequence are shown below.

Each pattern is made from dots and one-centimetre lines.

The area of each small square is 1 cm?.

“““Bownloaded from Stanmogephysics. com

Pattern | Pattern 2 Pattern 3
& s 4 L J
»r——=p—g | e e e o )
o+q  — o L > ]
»——9—e [ < L ]
*———o ® & 9

Pattern 4
o — ¢ -9
*r—o—o L *
[ @ L  J
¢ ——
> & ' ]

2.3.1 Use the table below and pattern above to determine the values of @, b, ¢, and d.

Pattern 2 3 4 5

Area (cm?) 6 12 20 a

Number of dots b 20 30 c

Number of one centimetre lines 17 31 49 d
(4)

23.2  The area of pattern n can be written as T, =n(n+1) cm® .

Find the area of pattern 50. (1)
[12]
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QUESTION 3

3.1 The graphs of f(x)=ax’+g and g(x)=pmx+c are sketched below.

The graph of f intersects the x—axis at (— 4; 0) and B, and the y—axis at (0 ; 4) which is also
the turning point of £ One of the points of intersection of f and g is A.

y
4 g
A
2
/ - © B o
f
Use the graphs and the information given above to determine:
3.1.1 the equation of g. (2)
3.1.2  the values of a and gq. 3
313 the coordinates of B. (1)
3.1.4  the domain and range of f. (3)
3.15 the equation of & (x), if k is the graph of f reflected about the x—axis. 2)
3.1.6 one value of x for which f(x)=0. H
3.1.7 the value(s) of x for which f(x) > g (x), given that A (2 ; 3). (2)
32 The function A(x)=k" + g, is described with the following properties:
k>0:k+1
h(0)=-7
h(3)=0
horizontalasymptote : y = -8
: : : : . ()
Using the information provided, draw a neat sketch graph of A(x)=k"+¢
[17]
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QUESTION 4
. 12
Given: f(x)=—+3
x
4.1 Write down the equations of the asymptotes. (2)
4.2 Determine the equation of g, the axes of symmetry of f,with a positive gradient. (2)
43 Sketch the graph of f and g on the same system of axes, indicating all intercepts with the
axes and asymptotes. “)
8]
QUESTION 5
5.1 In AEFG, E=90°and F=6. EG=2units, EF = 3units and FG=1/13 units.
2 3
G ONF
V13
Write down the values of:
SL1 tand (1)
512  cosecl (1)
513 cos(90°—0) (2)
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52 In the diagram below, P(x ; y) is a point in the fourth quadrant.
BOP=0 and 17cosf-15=0.

a _x
QL' B

P(x;v)
Make use of the information provided and the diagram to:
5.2.1 determine the length of OP. (1)
522 calculate the value of tané. (2)
523 provethat cos®@-+sin’@=1 2)
9]
QUESTION 6
6.1 If x=15° and y=22,5°, use your calculator and determine (correct to TWO decimal
places) the following:
6.1.1  cos’ x—sin’ x 2)
Ssec2y
6.1.2 @)
cotx
6.13  Jcosec(y—x) 2)
6.2 Solve for x, correct to ONE decimal place, where (°<x <90°:
62.1  tan2x=1,01 )
sin{ 2x —20°
6.2.2 —(———) =0,099 (3)
6.3 Without the use of a calculator, showing all working, determine the value of:
sin 60°.sec 30°+ tan” 60° )
2tan45°
[16]
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QUESTION 7

The graphs of f(x)=atanx and g(x)=2cosx+p for xe [00; 3600] are sketched below.

Use the graphs and the information provided to answer the following questions.

7.1 Write down the values of a and p. (2)
7.2 Write down the following:
7.2.1 the amplitude of g. (D
722 the range of f. 0]
7.2.3  the period of f. (1)
7.3 Use the graphs to determine the number of solutions to  f(x) = g(x) in the interval
xe [0°;180°] (1
[6]
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Give reasons for ALL geometry statements in QUESTIONS 8 and 9,

QUESTION 8
8.1 In the diagram below, the diagonals of a rhombus ABCD intersect at O.

B =x and 61 =3x-16°.

A B
D

8.1.1 State the value of Q . ()

8.1.2 Calculate the value of x. 3)

8.1.3  Hence, find the value of 4 {- (2)
8.2 In the quadrilateral PQRS below, Q =58° and PSR=110°,

OS L PR, OR=RS and PO = PS.

Use the diagram to calculate, with reasons, the size of:

821 P @
822 R, €)
[11]
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QUESTION 9
9.1 In the diagram below, EFGH is a square and P is a point on HG such that EPH =39°.
EP and FH intersect at D.
E F
D
39°
H P G
, )
Calculate the size of EDF.
9.2 In the diagram below LP // SN,LM // PN and PQ = MN. Let LQS =X.
S
Use the diagram to prove, with reasons, that QS‘N = ZLQS (5)

191
TOTAL: 100
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If a candidate answered a QUESTION TWICE, mark only the FIRST attempt.

If a candidate crossed out an answer and did not redo it, mark the crossed-out answer.
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QUESTION 1
1.1 1, [ 9 ZJ
—x"y|6x—=x
YT
3 3
:2x3y—7y3 v 2x ¥ v —Ey (2)
1.2 (a+1)* —4p
=[(a+1)-2b|[(a+1)+2b] v (a+1-2b)
v’ (a+1+2b)
=(a+1-2b)a+1+2b) 2
1.3.1 (x+m)(x—n)=0
v x=—-m ¥ x=n
X=—m OoOr X=h (2)
1.3.2 41_40_255:0
J . . .
4 -1-255=0 simplification
4=236 v' prime base
22x — 28
s 2x=8 v answer
Lx=4 (3)
1.4 227
W
x 2
2227 v 2 247 |
22 —6.2%2 v 2°2" 6272
22T ) X
¥ (24 -6.2) common factor: 2
28
4 4
N v" answer )
=7
[13]
QUESTION 2
2.1.1 1 1
~:l v - v 1
3 3 (2)
2.12 1 1
2n+5 395 v’ substitution
—-2n+5=-395
—2n=-400
n=200 v’ answer 2)
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2.2 v a=1
7= 2(3):r3 _ a1 a
A3)
2(4)+3 11 v p1
I, = 7 b=— 16
4) 16
2 1
(5) 25 55 3)
231 2;6312; 205 30 v a=30
v b=12 VvV =42
6:;12;20;30;42
2 2 El 2 / d771
7317331349371 (4)
232 T;] :n(n+1)
T, = 50(50 +1)
[12]
QUESTION 3
3.1
g
-4 .
,
3.1.1 1 5 v' gradient
g(x)—5x+ v' y intercept (2)
y=ax’ +4
4 — — 2
sub (=40)—  0=a(-4) +4 v substitution
L4 :
16 4 Y oas=-g 3)
3.13 B(4;0) v’ answer (1)
3.14 y<4 v values
or v" notation
y € (—o0;4] (2)
3.1.5 1 1
k(x)=—x"—4 v — v 4
(=5 3 @
3.1.6 x=4 or x=—4 V' either value (D)
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3.1.7 —4<x<?2 v values
or v' notation
xe(-4;2) )
3.2
y
h
. v’ shape: increasing
0] 3
v' intercepts
ﬁﬂ/-7 .................................. yzo8 Y asymptote
3)
[16]
QUESTION 4
4.1 x=0 v’ answer
v=3 v’ answer (2)
4.2 y=x+c v’ gradient = +1
sub (0;3) >  y=x+3 v" y-intercept: (0;3) (2)
43 : Iz
4 v" shape: increasing
; 54 v’ x-intercept
\\ v’ asymptote y =3
(o ) = 3 ........ . 3 ST TR e L .
7 #
/ x
-4/1\3 0 v &
& x- and y- intercepts
4)
(8]
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QUESTION 5
5.1.1 tanE)—E——g v answer (1
~EF 3
5.1.2 v’ answer
cosecé?:gf;:\/f (D
5.1.3 90° — ) = 003G = 2 v’ answer
cos(90°—6@) =cos _a\/ﬁ 1)
5.2 y
5.2.1
cosf = L]
- OP =17 units Y answer ©
5.2.2 V' =17"-15
2 _
y =64 v oy=-8
Sy=-8 (4th quadrant) .
) _y_ -8 v’ answer
..tanﬂfgfg (2)
523 LHS: cos’@+sin’ @
2 2
(15 + -8 v’ substitution
17 17
2% 2%,
289 289
=1
= RHS
(2)

scos’@+sin* @ =1

8]
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6.1.1

cos’ x —sin’ x

=cos’15°—sin”15°

Answer only: full marks

v" substitution
v’ answer

=0,83 @)
6.1.2 Ssec2y
cotx
5sec2(22,5°
_ Ssec2(22,5°) v" substitution
cot15°
__dtanls
cos 2(22,5°) v’ answer
189 Answer only: full marks 2)
6.1.3 cosec(y—x)
B 1 v" substitution
sin (22,5°-15°) Answer only: full marks
g v’ answer (2)
6.2.1 tan2x =1,01
2 = 45,28505.... Penalt.y fqr mcprrect _ v’ 45,28505...
‘ rounding in this question v answer
x=22,6 only. 2)
6.2.2 sin (2x —20°)
—2=0,099
v
sin (2x —20%)=0,297 y 2’ 23;5
2x—-20°=17,27952 v an,swer
x=18,6° @)
6.3 sin 60°.sec30° + tan” 60°
2tan45°
V3 2 :
_2\/3?_;_(\/37) /ﬁ/ i\/ -\/:':
- 2.1 > °
143 v tan45°=1
Answer only: max. 1/5 v answer (5)
=2
[16]
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QUESTION 7
J‘
. f
3__
2,
: /
s //
, / /
‘ 0° 100° 150° g ‘ 20Er°I 250° /‘ 3E10EII | 3/566.\-
\\ /
2! A
2] g
4 f
7.1 a=2 v’ answer
p=-1 v answer )
7.2.1 amplitude of g= 2 v’ answer (1)
v
7.2.2 yER answer (1)
or g
dAnNsSwer
y & (o0 (1)
7.2.3 period of = 180° v’ answer (1)
7.3 2 solutions V' answer (D
[6]
GEOMETRY
A mark for a correct statement
S (A statement mark is independent of a reason.)
R A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)
SR Award a mark if the statement AND reason are both correct.
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QUESTION 8
8.1.1 ), =90° (diags of rhombus) v S (1)
8.1.2 In ABOC
.3 =90° (diags of rhombus)
E}l = éz =X (diags of rhombus) v SR
S = 3x-16° (given) v SR
S 3x-16°+x+90°=180°  (sum Zs A) v S 3)
5 x=26,5°
813 | A =C, =3x ~16° (alt Zs; AD// BC) |7 SR
~ A, =3(26,5°) — 16° = 63,5° v S @)
8.2
8.2.1 InAPQT -
~ v
O7P =90° (diags of kite) SR
. B =180°—58°-90° (sum Zs A) v SR
S B =320 2)
8.2.2 InAPRS :
PSAR = 1A10° (given) yS v R
B =P =32° (diags of kite)
~ R, =180°-110°-32° (sum Zs A)
. v SR
R, =38° (3)
[11]
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QUESTION 9
E F
D
39°
H PG
o1 In AEDF -
FEP= 39° (alt /s: EF // HG) Y S/ R
. v SR
EFH =45° (diags of square)
v S/R

- EDF = 180° — 45° —39° (sum /s A)

. EDF = 96°

4)

Q

9.2

n parallelogram LMNP
MN = LP

but PQ= MN

- LP=PQ

~OLP = x

- LPS = 2x

LPS = OSN =2x
and LQS =X
- OSN =2LOS

(opp sides of parm

(ext Z ALPQ)

(alt Zs; LP// Mn
(given)

v SR

v § v R

(5)

191

TOTAL:

100
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