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Instructions:

1. Answer all the questions

2. Show all calculations, diagrams graphs, etc. that you have
used in determining your answers
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Question 1

Given f(x) =x*—-9and g(x) =3x—9

1.1 | Sketch the graphs of f and g on the set of axes provided below. Clearly
show all intercepts with the axes and the coordinates of the turning point.
y
3 4
2 4
11
!
| I } i s f | + X
5 -4 3 2 1 9 1 2 3 4 5
S 1 (-
5
21 4
|
-5 4
(5)
1.2 | Write down the range of f
(1)
1.3 | For which value(s) of x will:
1.31. f(x) <07?
(2)
1.32.g(x) > f(x)?
(2)
1.4 | Determine the coordinates of the turning point of h, if h(x) = f(x) + 2
(2)
1.5 | f is reflected about the x axis to become p. Write down the equation of p. 2)

[14]
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In the diagram below, A(6; -2), B(2; 15) and C(-4; 3) are the vertices of AABC. M is the

Question 2
midpoint of AB. N is a point on CA such that MN//BC.
B(2;15)

+y

M
C(4;3)
N
- X
() N
A(6;-2)
2.1 | Determine the coordinates of M, the midpoint of AB.
 NGer T e (2)
2.2 | Determine the gradient of line MN. .
0
—
(3)
2.3 | Hence, or otherwise, determine the equation of line MN, in the form
y=mx+c
(2)
2.4 | Calculate, with reasons, the coordinates of point N.
(4)
2.5 | If ABCD (in that order) is a parallelogram, determine the coordinates of
point D.
(4)
[15]
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Question 3

3.1 In the diagram below, KLMN is a parallelogram with N= 7x - 30° and L. = 5x + 18°.

L M
A&
R :

N
1%
K N

3.1.1 | Calculate the value of x.

(4)

3.1.2 | If it is further given that LKN = 4y, determine the value of y.

S ¥ 3)

3.2 | In the diagram below, D is the midpoint of AB and DE // BC.
| N : G

Y

B .

3.2.1 | Give a reason why E is the midpoint of AC.

(1)

3.2.2 | If it is further given that F is the midpoint of AG, ADEF is a parallelogram
and that BD = /32, determine the length of CG.

(5)
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3.3 | In parallelogram PQRS, PW bisects QPS and SW bisects PSR. PW // ST and
PT /Il WS.
T
Q
3.3.1 | Prove that x + y = 90°.
B (4)
3.3.2 | Prove that PWST is a rectangle.
(4)
[21]

TOTAL: 50
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Question 1

Given f(x) =x*—-9and g(x) =3x—9

1.1

IIII!:III.l

Is
AY'Intercepts

Av'Turning Point
Av'Shape

g:
Av'x intercept
Av'y intercept

(5)
12 |y=-9 or y€[-95) CAv answer
(1)
1.31|-3<x<3 o x€(-3;3) CAv vanswer
(2)
1.3:2 | 0ze<3 or x€(0;3) CAv ¥ answer
¥ (2)
14 | (0;-7) . Av v answer
e e (2)
1.5 |p(x)=-x*+9 ] Av —x?
| Av'+9
y (2)
oreph [14]
Question 2
21 | M= (B2, 2ty Av'Subst into midpt
2 2 form
_ (612  -2+15
_‘( 2 2 )
=4;2) CAv'answer
’ (2)
22 |mpe =82 Av'Subst into
L gradient form
_ 15-3
T 2-(-4)
=2 CAv'answer
Mmyy = Mpc = 2 [BC // MN] CAY gradients
equal
3)
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23 |y—-y;=m(x—x,) : y=mx+c
13
= 1?3 - z(x _ 4) 12_3 = 2(4) +c CAv Subst (4, ?)
and m = 2 into str
y=2x—§ or c=_§ line eq.
y = 2x —% CAvanswer
(2)
2.4 | Nis a midpoint of AC [ Line through midpoint of one side AV'S
parallel to second side] AvR
~4+6  3+(-2)
N ) CAV x-value
. CAv'y-value
=N(1;5)
2
or
_3=(=2)
Mac = —-4)-6
3 Av'Gradient of AC
2

Equation of AC: y — 33 = m(x — x1)

y=3=3(—(4)

y= —%'x £ Av Equation of AC
—%x+1=2x—§ A CAv Equating
—x+2=4x-3 .
x=1
3
y=2(1) -3
1
y=s
CAvVN (1;2
D (1)
2

(4)

2.5 | Nis the midpoint of BD and the midpoint of AC.

[Diagonals of parm bisect]
2+x

2 _q : &15_1) AV =]
2 ! 2 2 y+15 1
AV 2 2
x=0 y=-14
CAvx =0
D(0; —14)
CAvy=—-14
or
FromBto A
x;9) = (x+4;y—-17) Avx + 4
Avy—17
D(—4+4;3—-17) Av’gubst
D(0; —14) CAY D(0; —14)

(4)

[15]
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Question 3
3.1.1 | 5x + 18° = 7x — 30° [opposite £'s of a parallelogram equal] | Av'S/R
—2x = —30°— 18°
CAvV —2x
=2x = —48° CAv —48°
x = 24° CAvanswer x = 24°
(4)
312 |Kk=M=4y [opposite £'s of a parallelogram equal] Av'SIR
4y 4+ 4y + 5x + 18° +7x —30°= 360° Av'S/R
[Sum of £'s of quadrilateral]
8y +5(24°) + 18° + 7(24°) — 30° = 360°
8y = 84°
58 %" or 10,5° CAvanswer
(3)
3.2
3.2.1 | Line through midpoint // to 2" side Av'answer
N (1)
322 | Bp = 32 ~ A
Av' BD = AD
» AD = V32 :
~ EF =+/32 [Opposite sides of parallelogram ] vS vR
~ CG =232 [Midpoint theorem] v'SIR
= 8v2 v'answer
(5)
3.3
331 |p =P, =x [given] V'S
$,=5=y [given] VS
x+x+y+y=180° [Co-interior s, PQ // SR] VS vR
~x+y=90° (4)
332 | W, +x+y=180° [Sum interior zs of A] v'SIR
W, = 90° v'S
PWST is a parallelogram [Both pairs of opp. sides parallel] | , g /R

-~ PWSTis arectangle [W; =90° and PWST is a parm]

(4)

[21]

TOTAL: 50




