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General Instructions . Total marks (100)
Section I
o Reading Time - 5 minutes Total marks (10)
o Working Time - 3 hours o Attempt Questions 1-10
o Write using a blue or black pen. Black o Answer on the Multiple Choice
pen is preferred answer sheet provided
o Board approved calculators may be used o Allow about 15 minutes for this
o A table of standard integrals is provided section
at the back of this paper Section 11
o Show all necessary working in Total marks (90)
Questions 11-16 o Attempt questions 11 — 16

o Answer in the answer booklets
provided, unless otherwise
instructed

o Start a new booklet for each
question

o All necessary working should be
shown for every question

o Allow about 2 hours 45 minutes
for this section



SECTION I

e 10 Marks

e Attempt Questions 1-10

e Allow about 15 minutes for this section

e Answer on the multiple choice answer sheet provided
Question 1.

5.09674 correct to 3 significant figures is:

(A) 5.09 By 5.10 (C) 5.09 D) 5.097

Question 2.

1
Which of the following is equivalent to ———+=7
T+ 2'\/5

(A 7-243 B) 7+243
© ﬁ:sﬁ o) ﬁj;zﬁ

Question 3.

2 —
J;—S—J-C—J%- simplifies to:
x° =25y
X x
A B
@) x=5y ®) x+5y
1-x x-=5
©) D =
1-5y x+25y
Question 4.

Two regular dice are thrown. What is the probability that the throw will not result
in a double?

1 31

A = B =

35

5
36 @) 6

©



Question 5.

Convert 84° into radians correct to 2 decimal places.

(A) 2.93 B) 146
<© 147 (D) 4381
Question 6.

The graph of the function y =3sin2x has:

(A)  amplitude 3 and period 7

(B)  amplitude 2 and period 2%
(C)  amplitude 3 and period %

(D) amplitude % and period 7

Question 7.

What is the equation of the parabola with vertex (4,2) and focus (3,2)?

A (x-4) =4(y-2) B) (x—4)y =-4(y-2)

© (y-2) =4(x-4) @) (y-2) =-4(x-4)
Question 8.

i— (sin2x)=

(A) 2sin2x (B) 2c0s2x

(O ~2cos2x {D) —;-cos 2x



Question 9.

It is known that for a particular quadratic equation, a + £ = —% and aff = % The

quadratic equation could be:
(A)  6x* +10x+14=0 (B) 3x*-5x+7=0

(€©) 3x*+5x-7=0 D) 5x°-7x+3=0

Question 10.

What is the angle of inclination of the line 3x+2y =7 with the positive direction
of the x axis?

(A) 33°4r ' B) 56°1¥

(€) 123°41 (D)  146° 19’



Section II
e 90 Marks
¢ Attempt Questions 11-16
¢ Allow about 2 hours 45 minutes for this section.
e Answer each question in a separate answer booklet.
e All necessary working should be shown for each question.

Question 11.
a) Solve 4™ =32

b) Fully factorisc 40— 53’

¢)  Solve [5-2x29
. 2
d) Find the exact value of tan 3

e) Differentiate +/x

f) Find the primitive function of (x—4)°
. d
2) Find ~—x cos(x + 1)
dx

h) State the domain and range of y =+v3-x

i) Calculate the value of log, 16, correct to 2 decimal places.



Question 12. Start a new booklet,

a) In the diagram, A,B and C are the points (6,0), (9,0) and (12,6)
respectively. The equation of the line OCis x-2y=0.AD is
parallel to BC and DE is parallel to the x axis,

by 3

C(12,6)

»
»
X

0 A(6,0) B(9,0)

i) Show that the equation of the line AD is y=2x-12.

ii) Find the coordinates of the point D.
iii) Prove that AQAD is similar to ADEC .

b) A total of 300 tickets are sold in a raffle which has 3 prizes.
There are 100 red, 100 green and 100 blue tickets. At the drawing
of the raffle, winning tickets are NOT replaced before the next
draw.

i) What is the probability that each of the 3 winning tickets
is red?

ii) What is the probability that at least one of the winning
tickets is not red?

iif) What is the probability that there is one winning ticket of
each colour?

zx dx
x“+5

¢  Find |

n

d) Evaluate LE sec’ 2xdx

dx

P
€) Evaluate I

1
N4 -x



Question 13. Start a new booklet.

a) A circle with radius 8 cm has an arc PQ 12 cm in length. Find:
i) the size of the angle subtended by the arc PQ at the centre
of the circle. 1

ii) the length of the chord PQ, correct to 2 decimal places. 2

b) A metal tray, in the shape of a rectangular prism with a square base,
is made out of 108 square centimetres of sheet metal. The tray is open
at the top. Let x cm be the side length of the base and # cm be the
height as shown.

i cm

- X cm
xcem
2
i) Showthat =087 1
4x
ii) Show that the volume, V of the tray is given by

3
V=27x-2, 2

4
jii) Find the maximum volume of the tray. 3
c) i) Differentiate log, (cosx) with respect to x. 1
ii) Hence, or otherwise, evaluate J:]I tan xdx 2
d) i) Show that cos@tané =sin . 1

i) Hence solve 8sinfcos@tan @ = cosecOfor0 <8 <27 2



Question 14. Start a new booklet.
a) Solve for x: e** +3e* —10=0. 2

b) Solve 2Inx = In(5 +4x). 2

¢) A(6, 0) and B(1, -3) are fixed points and P(x, ¥) moves so that PA is
perpendicular to PB. Show that the locus of P is

x?+ 3yt =Tx+3y+6=0 3

d) i) Sketch the graph of y =4cos2x for -7 <x <7, clearly
showing the x and y intercepts. 3
ii) On the same set of axes, sketch the graph of y = |x| . 1

i) Hence state how many solutions there are to the equation
40032x—|x|=0, for —x<x<rm. 1

€) The curve y= f (x) has gradient function f" (x) = 3x? ~ k , where
k is a constant.

i) Find the value of % if the curve has a stationary point at
(-1, 3). 1

ii) Hence find the equation of the curve. 2



Question 15. Start a new booklet.
a) Consider the function f(x)= x* - 4x’
i) Show that f'(x)=4x*(x-3)

i) Find the coordinates of the stationary points of the curve
y = f(x) and determine their nature.

iti) Sketch the graph of the curve y = f (x), showing the
stationary points

iv) Find the values of x for which the graph of y= f (x) is

concave down.
b)

«Y

2
The part of the curve %+ y* = 8 that lies in the first quadrant is rotated

about the x axis. Find the volume of the solid of revolution.

) Under certain climatic conditions the number N of blue-green

algae satisfies the equation N = 4e™'*, where ¢ is measured in
days and A is a constant.

i) Show that the number of algae increases at a rate
proportional to the number present.

ii) When ¢ =3 the number of algae was estimated to be

1.7x10%. Evaluate A.
iii) The number of algae doubles every x days. Find x.

[\ )



Question 16. Start a new booklet.

a) Find the value(s) of & for which the line ix+ y+1=0 is a tangent

to the parabola y = x*. 2
b) i) Use Simpson’s Rule with 3 function values to find an
approximation to the area under the curve
1 . "
y=— between x =g and x =3a, where g is positive. 2
X
if) Using the result in part i), show that n3 =~ l;— 1

) Part of the graph of y = log,(x—2) is shown below.

YA

log, 5

L ¥

i) Find the exact value of the area between the curve and the

y axis, bounded by the lines y =0 and y =log, 5. 3
ii) Hence find the exact value of the shaded area. 1

d) A particle is moving in a straight line. Its displacement, x metres,
from the origin, O, at time ¢ seconds, where ¢ > 0, is given by
7

x=1l—-—-0-.

t+4
i) Find the initial displacement of the particle. 1

ii) Find the velocity of the particle as it passes through the
origin. 2

iii) Show that the acceleration of the particle is always
negative. 1

iv) Sketch the graph of the displacement of the particle as a
function of time. 2
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STANDARD INTEGRALS

t |

x™dx =—x™ -1, x20, ifn<0
J n+1

"1

?dx =lnx, x>0

. 1 !
J.e““ dx =—e™, a#(
a
[,
cosaxdx = sinax, a# 0
. |
sinaxdx ==—cosax, a =0
2 1
sec ax dx =—tanax, a# 0
i ]
secax tanaxdx = secax, a =0
i I x
——dx =—tan~' =, a=0
a”+x- a a
l L X
) ' =sin"'—, a>0, —a<x<a
P2 2 a
Va© - x
1 f2 2
e (¥ =1n(x+wx —d ), x>a>0
Val—a
I dx = Inl x fa 3
f—r_T—“:z X = nx+~vx a
VX© +a

NOTE : Inx=log,x, x>0

13
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SOLUTIONS
SRenen SECTION 1L
l‘) (8) l!) a) 41;32
1L, [-203 % 55
ﬁ*lj-é H’ZB =95
= \1-2J3 - 2}%
T- 12 ©
b) 40—-533: 5 @c.da)
3) _——,Zé—x(x 3) (_3 =5(2-—9>(4-+ 2-3+yz)
(773/9)&4—53) ) ) I62x]50
52239 ef S-2x=-9
Ad) CD) 2x <-4 2% > 14
5) 34—&11%) = .47 @) 1< -2 257
d -J3
) @) 3 N
e) d v 4 = Lo~
7) (©) 7w
| 277
5) (6) 5 s
s ~ 2+ C
Ci) x -l-.% L'r% =0 =
22 S 1 =0 (r_‘\) 8) —xSIN(AAA) .(—COSCI,_H)
h) Domaet: 243
o) 29=~3z+7 torge: 420
= -2
3 21-1*7 S lgss(b; @3_{19
an = ’i | B g5
I @) = 172



= 6
= L
: 3 % _
1) - MA-,D'“Z
y—0=2(1-6)
8:176-12
i) 2~24=0O (7
3:27(-—42 '—'@)
sob (@ wio ©

2-2(32-2)=©
2 Ax 24-=0

3x=24-
L= 8

-2
g-lbl
=4

2eooids oF D ave (‘3)4-)

i) /£ epE=2poA (cortespendung L,

DejeR)

L0AD= LAGE (abemate L's 0E(l08)
and LADE=LDEC (atemate L's poBE)

- LOAD=LDEC

. AGAD Il ADEC (equicngular)

b)t)ﬁQY ﬁix.@-—g—»:lblq
Jeo” 2447 298~ mss|

NI— 16l 42924
445517 4455

= O-Yp4-

- l6boCO
4455
0224
¢) X _ L 2% _ X
Jf’—rs zng;{g
:élm(}t%ﬁ}’c
) e s
d f SeC Jx.dx= —‘-+an2x]
o 0
- LianIt _
= 2+@ﬂ4- o
= L
2-




3)a) 1) l=r©

2= 8¢
9:% rackions

W) o= 8% 8= 2x 8¢ 8xces 115
= |25~ [28cos -5
= {B.Q456 382
- PR=10-9cm
D) ) SA= x*+4xh

A% hah = |08
= 08— %
W= 1o8-2F
A%

i) V= 1T

= x* ) lo%-~2*
A1

9“@“3 ~Ve vdlie aS weaSufevent
when 226, dY ¢

ODL?'
N Max yolume whe 2=,

L CCQSPC) = —8lax

) o % (oS X
"’—-—lan')c.

% 7

W) y fanx dr = —~En(c@s z)
—_;-T@L (_cas%) —n(cos O)]

=zl pin ]
A

-.‘l
= An2 %

-

=Llin 2
2

d) 1) ws= Cos ©. SN
. (o3®
— SO

= @S
i) Fsn@ osetand=wxe S



W) a) o7, 2% (0=0

let u.—:ex

U+ Bu-1p=©
(U5 u-2)=0
452
2 eX-5 eor e =2
Nno Sein x=nz

206493

b) 2 inx=in(s+)
= In(5HY
751': SHAL

C) MPA'Mpﬁ:_I

My, = 4 Mpp= Y22
T 2
JEIC A

3:114

.-‘ -

W) 4
o ['&)=32"k
1) f’(x).—:.o , When 2=—1

W) Ple)=3223
[(D)= 2> Bruc
when 2= -, y=3
3=l 4+2+C

= |
DR APV
8) @) F&)= a4’
) £'a)= a2
= dpH{( 1~ 3)
i) Ay n-3)=0
fn=0 150

When 1=0, 37——'0
n=3, Y= -2

e stat poutts ot (3,-27)
and (0)5)



V'@ 22249
when x=0, §'@)=0
~ pessible ponk of viflewon
fest for charge i CO:’LCG{VHH
x |-]o ||
Flapl 1O |-
pw;[' of vifloxion e (6,6)

whet 2= 3, £'6) >0
G mutimom ook C5)“27J

ii) 0

M\/ ’

(3,-27)

v) x-247 <o
ol (22 (7(-.2) =0
2=0, 2
*, concave down Hor
OLx 2

b) 7«1 _{,32_:8

———

2 2

2.
> -
J 7

V:’ﬂ’( 37'd7£,

* o
-'-‘T/ §- X di
o pa
4

3
— 8’1"'
[ o]

:v[sz-_@ﬁr]
[

= é_’_%_‘_ cube. oneks

. O \SE
) N _ ousAe
dt
= @flSN

*‘,Pmperﬁwﬂarl to fomwer present

_ 045
W) L1xe%=Ae

p= LIxi0]
60.4-5
= .08 X 10

_; O-16%
U‘)_- N= (1-08xlog>e_ |

i dovbles evey x days

“ 9 = eo-lS?C-
2= OS5
x=4:62 c;tags
"b) d) V'7L4-3+l =0 —(D
y=a"* D
.F@)M @ 3 =-Kx — |
. '}LL::.-—-—J’_')(,—*(

A+ =0



ean has | seln f lwe' is

a tengent e A=0
2
K 4=0
k=22
b) | = &l 1 1.4 1
)k 3[2{*'5}3 20]
:_@__[ 2+ 1+6
3 3o
= B
2 q
. 3a_
1) g o= |l
= ln3a—lna
= in3
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M) A= UnS— (A+2lns5)
= 5ins -4 =q onit3

d) iy a=1—_1L

L4

whend =0, z2=|-1

4
=-3

p
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M) 2= - TE+4)”
o _ T
'x e —
o
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4, 9 alweys —Ve
\\f) KA

!
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