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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 5 questions.
2. Answer ALL the questions.
3. Number the answers correctly according to the numbering system used in this

question paper.

4. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in
determining your answers.

5. Answers only will NOT necessarily be awarded full marks.

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

7. If necessary, round off answers correct to TWO decimal places, unless stated
otherwise.

8.
Diagrams are NOT necessarily drawn to scale.

9.
A DIAGRAM SHEET for QUESTION 3.2 is attached at the end of this question
paper. Detach the DIAGRAM SHEET and hand it in together with your ANSWER
BOOK.

10.
Write neatly and legibly.
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QUESTION 1

The first three terms of a quadratic number pattern are 50 ; 35 and 24.

1.1

Write down the next two terms in this number pattern.

12 Determine the general term of this number pattern in the form 7, = an® +bn+c.
1.3 Calculate the value of the 30™ first difference of this number pattern.
QUESTION 2

Given: f(x)= —2x* —4x+30

2.1

2.2

2.3

24

Determine the x-intercepts of f.
Determine the equation of the axis of symmetry of f.
Determine the range of f.

Graph g is obtained by reflecting graph fin the x-axis and then translating it 4 units to the
right. Determine the equation of graph g, in the form g(x)= a(x + p)2 +q.
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QUESTION 3

The diagram below shows the graph of hyperbola f passing through the point (— 3;4) and having
asymptotes intersecting at (—— 2; 1).

X
f
3.1 Determine the equation of fin the form f (x) =4 4 q. 3)
X+p

32 The graph fis drawn on the grid on the diagram sheet. On the same grid, sketch the graph of

g(x)= 27" —4. Clearly label all the intercepts that g makes with the axes and show any
asymptotes of g. (5)

3.3 If it is given that f and g intersect at (—- 3;4) and (~1;- 2), determine the values of x for
which g(x) 2 f (x) (3)
[11]
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QUESTION 4

4.1 P(—4;3)and Q(Z;k) are two points in the Cartesian plane such that the gradient of PQ is
positive and the distance PQ is 2410 units.

v
Q2 k)

P(-4; 3)

4.1.1 Show that £ =5. 3)

4.12 Determine the equation of PQ. 4
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4.2 In the diagram A(-1 ; 4) and C(4 ; —1) are points in a Cartesian plane. B is a point on the x-

axis such that BAC = 54,46°.

a-1:4, »f
54,46°
m
Cl;-1)
v
4.2.1 Calculate the size of (0), angle of inclination of AC. 3)
422 Calculate the coordinates of B. “4)
[14]
QUESTION 5
Consider the following equation: 3sin” x +cos® x —5 = 7sinx.
5.1 Show that the equation 3sin” x +cos” x — 5 = 7sin x can be written as
2sin?x—7sinx—4=0. €))
5.2 Hence, or otherwise, determine the general solution of 3sin® x +cos’ x—5="7sinx. (5)
[6]
TOTAL: 50
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QUESTION 1
1.1
50 35 24 17
AN 15/ AN N VAN ; e
N SN S
4 4
: v 17
17, 14 v 14
@)
12 2a=4
a=2 v value of a
3a+b=-15
3(2)+b=-15
b=-21 v value of &
a+b+c=50
2+(_21)+C=zg v value of ¢
c=
T, =2n* -21n+69 VT,
4
1.3 First differences pattern:
-15;-11;-7; ..
T,=an+b
T, =4n-19 v T,=4n-19
T, =4(30)-19 v substitution
=101 v answer
(3)
9]
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QUESTION 2 QUESTION 3
2.1 For x-intercepts, substitute y =0 : 3.1
) y=——"+tq
y=-2x"-4x+30 x+p
2 _ .

—2x2 —4x+30=0 v substitute y =0 y= 2 v y= a .,
x°+2x-15=0 x+2 32
(x+5¥x-3)=0 v factors Substitute {-3;4)

x=-5or x=3 v’ both answers 4=—% 1 va=—2
G) T 342 “3+2
22 x= b 3=2
: % -1
= ﬂ v substituti a=-3 3
2(_ 2) substitution )= -3 ) v oy= =
=-1 v answer x+2 x+2 (3)
2 -
@) 32 For x-intercept, substitute y = 0:
OR OR 0=27"-4
2% =4 Voo
x= __% v substitution x=-2 ¥=-2
=-1 v’ answer y
) v’ shape
. 4
23 sEn= ;i(— 1)* —4(-1)+30 v substitute y=-1 Indicating the:
Range: y<32 OR  ye(-032) v y<32 OR ye(—032] Y xeintercept
(2) P v y-intercept
v’ asymptote
24 7= 2+ 1) + 32 7(9=—2(x+1) +32 Yo
~f(x)=2(x+1)" =32 v for reflection in x-axis =0
gx)=2(x+1- 4y -3 v translation of 4 units right
glx)=2(x-3)" -32 Y glx)=2(x-3)" -32 ©:3)
3
OR OR y=-4 r
(%)
Turning point of £ (~1;32) 33 x<-3or-2<x<-1 v x<-3
Turning point of g: (3 ;-32) Vv —2<x<-1
v fora=2
s glx)=2(x-3) -32 (3)
gl)=2x-3F v for (x-3) OR OR
v for minimum value of xe(-w;-3]u(-2;-1] v (~0;-3]
-3 o (2,1
3)
[10] [11]
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QUESTION 4 421 Ya=h
My =""—
X, =%
411 2\/52\1()72_3‘1)24‘0’2—)’1)2 —1-4
W10 =2 - (- 4P + (k-3) v substitution T4-()
=— v m, =-1
40 = (k - 3)1 + (2 + 4)2 v’ squaring both sides tand = _} “
40=k" -6k +9+36 Reference angle: 45° v reference angle: 45°
k* —6k+5=0 Angle of inclination =180° —45° =135° v answer: 135°
(k-1fk-5)=0 v factorisation (€
k=lork=5 422 | Angle of inclination of AB =135 —54,46°
(3) =80,54° v 80,54°
412 _Y2a=n ~.mp = tan80,54°
X=X =6 v myp; =6
3-5 Also: 4-0
Y v’ substitution S0, my = 1 x
1 L. 4-0 P
=— v value of m S 6= - equating
y=y =mlx-x,) y=mx+c _6_6x=45 S
Substitute (—4:3) and m = % : *=73 Y ox= 3
1 1 B(—f oj
y-3= 3 (x - (‘ 4)) OR 3= 3 (_ 4) +¢ | v substitution 3 @
1 4 13 OR OR
y-3==x+— c=—
13 ]33 ]3 Angle of inclination of AB =135° —5446°
y=—x+— y=—x+£ v answer =80.54° v 80,54°
33 3 3 4) ?
som g =tan80,54°
=6 v mus=6
Equation of AB: y=6x+c
Substitute (—1;4): 4=6(-1)+c
c=10
S y=6x+10 v’ equation of AB
Substitute y=0: ..0=6x+10
5
B 5
sx=—= Vo2
{3
3 )
[14]
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QUESTION 5§
5.1 3sin” x+cos> x—5="7sinx
3sin?x+1-sin?x~5="7sinx v cos’x=1-sin’ x
2sin® x—7sinx—4=0
(1)
5.2 2sin® x—7sinx—4=0
(2sinx+1)sinx—-4)=0 v factors
sinx:—]— or sinx=4 \/sinxz—% or sinx=4
2
Ref ~£: 30° no solution ¥ no solution
x=180° +30° + k360" (third quadrant)
=210 +£.360°
or
x=360"~30" + k360" (fourth quadrant) v x=210" or x=330°
=330° +£.360° v +k360°  keZ
keZ (5)
[6]
TOTAL: 50
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