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Section [
10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

Use the provided multiple—choice answer sheet for Questions 1-10

2
L What is the value of -T-Eg-, correct to 3 significant figures?

(A) 1.64
(B) 1.65
(C) 1.644

(D) 1.645

2. What are the solutions of 2x% — 8x — 3 = 0?

(A) xz%@

B) 5 BEYH0
4

© yo7EV88
4

D) x:-7i\/§§

3. x3 — 27 in factorised form is
(A) (x+3)(x2+3x+9)
B) (x=-3N*+3x+9)
©) (x—3)(x? +6x +9)

D) G+ 3% +6x+9)



Which of the following is true?

(A) An even function has a point of symmetry at the origin.
(B) An even function is symmetrical about the x — axis.
(C) An odd function has point symmetry about the origin.

(D) An odd function is symmetrical about the y — axis.

Which graph represents a positive definite function.

B yp B yn
ol ¥ A\ 0 \/ x
©  yp D) YA
0 %
0 %

Which statement defines the domain of the function f(x) = V4 — x2?
(A) x<4

B) —4<x<4

© -2<x<2

D) —-2<x<?2

The exact value of cos(—135°) is:

(4 1

V2

By -1

V2
() —-0-707

») 0-707



8 1rsecd = —:—f— and tané > 0 then,
(4) sing=>
5
(B) sing = —g
(C) cosb :g

3
(D) tand = —g

9. The equation of the normal to the curve v = x? + 2x at the point where x = 2
(A) isparallel to the x — axis.
(B) is perpendicular to the x — axis.
(C) cuts the x - axis at a positive value of x.

(D) cuts the x - axis at a negative value of x.

10.  The derivative of f(x) = %at x =0,
(A) is positive
(B) is negative
(€) too

(D) does not exist



Section II

60 marks

Attempt Questions 11-14

Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 11-14, your responses should include relevant mathematical reasoning and/or calculations

Question 11 (15 marks) Use a new writing booklet.

1
v5-3

a) Rationalise the denominator of

b) Factorise 2x%2 + 5x — 3

¢) Solveforx,|3x+2[ <3

2x

2
d) Express as a single fraction in simplest form.
) P x%+2x—3 T x—1 & P

¢) Shade the region that satisfies y > 3x — 1 and y < 5 simultaneously.

f) Provethat tané + cot6 = cosecOsecd.

g) P

18.6 kilometres

12.5 kilometres

R Q

In the diagram above, PQ = 18.6 kilometres, PR = 12.5 kilometres and ZPQR = 38°. £PRQ is
obtuse. Find the size of ZPR( correct to the nearest minute.



Question 12 (15 marks) Use a new writing booklet.

In the diagram above, A, B and O are the points {—2, 3}, (4, 1) and (0, 0) respectively.

a)

b)

i.

1.

iv.

vi.

y/\
JAC=2,3)

eB(4,1)

Show that the equation of ABisx + 3y =7 =0

Find the distance AB

Find M, the midpoint of AB

Show that the equation of the line through M, perpendicularto ABis3x —y—1 = 0.
Hence find D the point of intersection with the y axis of the line in part iv.

Hence find the area of the triangle BAD.

If @ and B are the roots of the equation 2x2 — 3x + 7 = 0, find:

L.

il

o+ B and aff

af-a—p+1

For what values of k does the equation 4x? — 4x + k = 0 have real roots?

Solve 32* - 4.3* +3 =10

If one root of 3x2 — 8x + k = 0 is three times the other root, find k.



Question 13 (15 marks) Use a new writing booklet.

a) A parabolais defined by x% = 12y.

b)

g. [Find the equation of the locus of the midpoints of all chords of length 4 units of the circle with equation

i What is the coordinates of the focus?

ii.  What is the equation of the directrix?

Find the centre and radius of the circle x% — 4x + y% — 2y — 20 = 0.

A point P(x,y) moves so that AP is perpendicular to PB. Given A = (2,1) and B = (=3, 6), find the

of the locus of P.

Find the equation of the parabola with vertex (2, 4) and focus (—3, 4).

Find the equation of the locus of a point that is always 3 units from the line 3x + 4y — 1 = 0.

A satellite dish is to be 4.5 m wide and 1.2 m deep. How far from the vertex is the focus?

A

x% 4+ y? —4x + 2y = 4.,

4.5m

1.2m

[
i

!
|

(%]

2



Question 14 (15 marks) Use a new writing booklet.
a) Differentiate the following with respect to x.

i 2x2-7x+1

. x*+3x+6
o == -
X
.. O
., =
Vx
b) Differentiate f(x) = x? + 4x from first principles.
i 3x*
) Find the value of 1IM——
x=0 Tx" +1

d) A function is defined by f(x) = x3 — 3x% — 9x + 22.
i.  TFind the coordinates of the stationary points and determine their nature.
ii.  Sketch the graph of ¥ = f(x) showing the turning points and where the curve meets the y axis.

e) An open rectangular prism is to be made from a flat sheet of metal 12cm X 8cm. Squares of side xem
are cut from each comer then the metal is bent to form the prism.

i om

12 ¢cm

A SCm__%

i.  Show that the volume of the prism is given by V = 4x® — 40x? + 96x.

{i. Find the value of x that maximises the volume of the prism. Leave your answer in exact form.

End of paper
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MATHEMATICS SolLuTions
MUH‘;'D'Q, ChOI,CI?J

A 2.8 3R 4.C 5C 6.C 78 8R 9C 10.D
a, x V5 +3 q. S LPRR - gn38
V-3 (5473 186 a5
= J§+ 3 Sm LPR] = I8 4Sm 38
5-9 12:5
= V543 o -5-3 Sin LPRQ = ©- A6 .. ..
T * LPRQ = 6636 o 1363
b, (2x-1)(x+3) obtuse £PRQ=/3°38'
C. Zx+42 <3 2x+2>-3| Question [2
3x £ | B85 =5 ai, m=3-1 = =L
- — =
x 4 x2-5 .
= - y=1=d(x-%)
2y~-3 = —x+4
d. 2x + 2(x+3) J *
(x+3)(x-1) (o= 1) (x+3) X+3y~7 =0
= 42 +0b W, AR = \/(/-3)27t(4+z)z
=T - farsc.
. o = i@ = 2J5
s P
e . 9 # j:-—S'
.\\\Q‘; i, M. X=-2+4 =
\\\\ / = -
N\ X y=3+i =2 M(2)
£ =R :
/
} v my =3 y-2:=3(x-)
‘F. LHS = 5”119’__’ COSQ’ ¥— 2 '-'—396’3
cosS(® Sm & =
: Y —_L’{—-/':O
= sin*@+cos” @
casBsin G
=_ ‘( = ¢oSecflsec @
CostsSin 0

— RS




uestion 12 contin u€0{

av. X=0 O-—y-1=O =l  BEV=
v o SR e
L -
D (o, 1) k=4
vi, distance = »/[241)1+(f—o)1 Queg-hon 15
= Vo aL I2u xaz“}ay
PRrea :TZLX 2J10 ¥ JIO = 4,, 53,
s jounids® focus (o{. 3)

fH  Yy=-3.
J

bz s 4‘I+4-fbf 2w+/-25—
i, =<p-(xtp)*t] (c-2)"* -r(w ()*
:—72—_-'2-#1 Comntre (le) o’ﬂMj
=3
e A a1
. B20
A =b* 4ac i AL =
"4 F L350 y=-1 y y-5 =-|
“"_(f—lé—>7/o x=2 Xx+3
2k gt" by+5 =~ (2*+2—6)
Ik < | y (fj-f = ~x* i
xt+x '{-gz*(vj-—/ =6
d. (3¥)*-4(3*)t3 =0 B
= 4 N
Lt m= 3* d. Ny (y-#)==#5(x-2)
m* 4m43=0 (’*Sf.‘tmf/ (u 4)“=-20 (x—z_\
/m—3>[m-r):0 ;
m— 3,1
g o 3% = |/ 2. PA= 2prg
x=1 ,0 J/x+2)2+t13 "2‘/(3: /)2+t4

2%+ Fx+ 44y = 4‘/—1 2x+/-w"7

J 7
£ FOO‘)L_S o and 30 £ = Sx,?’— /27‘+3‘j

G =& 3x’=1Fk 0 = x"—t4x4y?
3 2 7




Ruestion l_l}. cotinved

b, £!a)sdu fluth) -fx)

h 0 h
; = 4603/ (2,‘!-) Jﬂfx)=:if- (x4h)" +40cth) — (x %4x)
° h
L
(2) = 4a (Z) = s J/[-+21L+In 4‘}/+4l-\ 2{(—9/
Lf. :ga h>o
Gt--_r_g- = Ao Zx‘x+k7’-r4-k
h=>o h
7. x = - 4xty +&4*4 A 20+ h+ 4
y 4x+4+q-ﬂw+/-—q b2
(-x Z‘) +(‘f'f/) cf = 27¢+4
Centre (2',-/) vochws=3 ,
A ¢ A :Q’f;,
ADXD _?____L z»_f-z
&
//‘/J:?h_/‘/‘}\ ~ A l
\&/}j n> 00 ’)-f-’-{,_
<= 3 o 3
bz:__sz_z?. 7"“,&- ?7_
<9-4 di_f(x)= x°-3x*-9x +22
b =Vs flx)=3x"-Cx-9

locvs 1s cirede with

O =3(x%2x- 33

contre (2,-1) and vadus Js

(-2 +(y+1)*=
4 J b4

b= _/x—%)(x-ﬂ)

o 5[, -/
£(3)=-5 £(1)=
Question It (3,-5) (-1, 27)
al, 437 _
x |[-21-1]o x| 2|34
ii.jp)&—f 2+ b foylls| o |-9 f1)| =110 | /s
jf__. | =622 4 ik r\“ \_I <z 7
- (-1, 27)max (3,5) Min
i




Question 1Y continved

dii. f(x)=23-32"-9x+22

& zfj
N

N
- N

N

\/ 7 %
(375)
ey V= x (8- 29&//2_ 2 )
-(Sx zx")//z 2% )
'761 40): + 43
WV = 12x%—%0ox +906
4,‘\/3%2—2011‘“29‘)-‘-0
x= 20420 4.3.2%
G
& 20X i 2
2
= /ot 2/7
’%
fest |5 |tozadi | ooy T s
v [ o 2 N 7 0] s
C. Mmax Volume whoun o5 = 10 -2J7




