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Section |

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

Use the multiple-choice answer sheet for Questions 1-10.

1 Which expression is equivalent to tan3f—tand ?
1+tan36tané
A. tandd
B. tan26
C. tan 26
1+tan46
D. tan @
1+tan360

2 The polynomial P(x)=6x>—2x+bx -4 has a factor of 2x-1.
What is the value of b?

A 8
B. -75
C. 85
D. 7
3 If a=-3i+and b=-mi— j, where m is a real constant, then the vector ¢— & will be perpendicular to

vector b when:

A. m=-lorm=-2

B. m=E
3

C. m=lorm=2

D. m:E
3



Let o, 8 and » be the roots of the equation x®+2x?+3x—10=0.

Findi+i+i.
af Pr ay
A 1
5
B &
3
c. 1
5
D. i
3

What is the n' derivative of ax" ?
A. a(n-1)Ix

B. anx"?
anlx

D. an!

T

IfJ'6 cosX dx =log, m, the value of mis:

o 1-sinx
A. 4+ 2\/5
B. 2-3
2
c. 1
2
D. 2



7 Which of the following best represents the direction field for the differential equation
y Y
A.\\___’__,_____ B. 1 L
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8 Which of the following statements is true for the function y = 2e¥l 27

The function is not continuous at x = 0.
The function is not differentiable at x = 0.

The function has an asymptote at y = -2.

o o w >

The function has a stationary point at x = 0.
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In how many ways can twelve table tennis players be assigned into three groups each containing four
players for the elimination round?

A. 5775

B. 11550
C. 15400
D. 34650

A circle with centre O has a radius OA=a.
B and C are points on the circle and BC =b.

C

B
A

Which one of the following statements must be true?

A ab=beb



Section 11

64 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section |1, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a separate Writing Booklet

@) Find, by integration, the volume of the solid generated when the area under the curve y = cos x 3

between x=0 and x = % is rotated about the x-axis.

. 3 . .
(b) State the domain of Yy = ZCOS SX using interval notation. 1
(c) ()  Solve the equation 2x—9 = = 2
X
(i)  On the same set of axes, sketch the graph of y=2x—9 and y=—. 1
X
(iii)  Hence or otherwise, find all the values of x for which 2x—9 < _—9 2
X

(d) During a science class, Mr King conducted an experiment where bacteria are grown in a Petri
dish. The rate of change of the area of the Petri dish that is covered by the bacteria can be
modelled by the differential equation:

dA _ 5[50 — Aj , where A is the area in cm? and t is the time in days.
a2 50
() Showthat —>2 -1, 1 1
A(BO-4) A 50-4
(i) Given the initial condition A(0) = 1, show that the solution to the differential equation 4
of MA_A(S0-A) o p N0
dt 2\ 50 J 49e 77 +1
(i) What is the maximum possible area of the bacterium in the Petri dish? 1



Question 12 (16 marks) Use a separate Writing Booklet
(a)  Acircle has the equation x* —4x+ y® +8y+11=0.
(i)  Show that it can be written in the form (x—2)° +(y+4)" =9

(i) Express the circle in parametric form.

(b) For a Western ground parrot, there is a chance of 2 in 5 that a fledgling (chick) will survive the
first month after hatching. From a brood of a dozen chicks, what is the probability that

Q) none will survive correct to 3 significant figures?

(i) more than one will survive correct to 4 decimal places?

(©) Use the principle of mathematical induction to prove that for all integers n>1,

1+£+3+ +1_2_n+2
2 22 28 oo on
AN

=Y

<Oy i/; 6

The region bounded by the curve y =In|x -1/, the coordinate axes and the line y =In5
IS rotated about the y-axis.

Show that the volume of the solid of revolution formed is given by:
_ In5 2y y
V_”.[o (e +2e +1)dy.

(e) (i) Show that i(xtan‘l x) =tan"'x+
dx

1+x%°

. N
(i) Hence, evaluate exactly J'O tan x dx..



Question 13 (15 marks) Use a separate Writing Booklet

(@) Solve sin xcosx:% for 0<x<2rx.

(b) Solve 3sinx—+/3cosx=+/3 for 0< x <27

(©) A police officer is testing a batch of bullets imported from China on his shooting range.
He holds his rifle at shoulder height of 1.7 m above the ground and shoots horizontally with an
initial speed of 340 m s at a target 120 m away.
(Assume acceleration due to gravity is 10 m s2.)

0) Given that Xx=0 and y =—g, derive the expressions for the velocity and displacement
vectors.

XZ

23120

(i) Show that the Cartesian equation is y=1.7—

(i) Assuming that the ground is horizontal at his range, how far above the ground will the
bullet hit the target, to the nearest centimetre?

(iv)  Calculate the exact time, in seconds, for the bullet to hit the target and the speed upon
impact, in m s correct to 2 decimal places.

(d) PQRS is a trapezium with A and B being the midpoints of PQ and RS respectively.

A
&

Let PA=aand SB=b.

(i)  Prove with reasons that QR=h—a+ AB.

(i)  Hence, or otherwise, show that AB = %(ﬁ + @) .



Question 14 (18 marks) Use a separate Writing Booklet

@) In how many ways can an Academic Award, Citizenship Award and Integrity Award be
awarded in a class of 24 students?

(b) Four cards are placed face down on a table. The cards are made up of pictures of animals:
lion, eagle, wolf and shark.
Nestor bets that he will choose the eagle in a random pick of one of the cards.
If this process is repeated 6 times, express Nestor’s success as a binomial random variable and
calculate the mean and the variance.

2
(©) Use the substitution u = x+2 to evaluate I_z XN/ X+2 dX.

(d) By differentiating both sides of the expansion of the expansion of (1+ x)n with respect to x,

n n n n
provethat | |+2| |[+3| _|+..+n| [=nx2"".
1 2 3 n

(e) Q) Prove the trigonometric identity:
_ 3
tan 36 = M .
1-3tan“ @

(i)  Find the quotient of (x* —3x* —3x+1)+(x+1).

(iii)  Use the identity from part (e) (i) and let x =tan @, to find the roots of the cubic

equation x® —3x?—3x+1=0 and hence find the exact value of tan%.

End of paper
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Question 13 (15 marks) Use a separate Writing Booklet

£
Vg;a\\ (a) Solve sin .xcosx:—;— for 0<x<2r. 2
& Sinx oS = |
Sn2x =1 , oc2axz4n (D * Dot wau'aef to Write
Qx = X ox the new domain
=z, =
ot bE O< 22 £ 4T
T Z A
' . 5 O Common misteke :
o?X: =
& OML{ ‘an\ol
P :E‘ ohe Selutibn.

(b)  Solve 3sinx—+/3cosx=+/3 for 0<x< 27 3

let ><inx-Zcosx = r“sm(x—o()

= 0SinX GSX = eSS in

Buae ceelficients

FCosX=3 rsink = {3
Cose¢ =2 [1] Shed = —JE 2]
b N L 5
T G o s ; -
Cos’X+ Sin X == ¥+ =
ol
rl

-
= 2_5 (P)O) @

X lies i the St ‘buadf‘an-(- Gince (o5xPo ) ik Do |
be\ t‘:’] P $Th0(= E“

25 # T keep o<x<T , Use:
=g Asinx t bessx = (sin <I:t°<
LK== E aGsx E binx = rtes (cFu)
26 sin(x-2) =5 O ¥ Use +the sign of Cosw=2 and
S (x—'%) = -‘,—_ S = E; 1t oletermine +he
X—-% o _Ti_ ; % (oCo:('hm g.r. o« .



QI3 b)

Alernative :

Let t=— '('_an'}i
%X - V3 Cosx = EY

3(3%) =03 Ht&) I3
6t =I5 (1-t*) = [3(1+t*)
6t - J\—«-/J'_t"‘r-pm

=2r
_E
3
‘t0ﬂ2‘24=J;§ ,0s%sw
X _ =
== €
. x
.)(=3

C heck ¢P.. x=T , (éMa, tis uud,&‘,&.u,l whea x= Tb)

Lhs= 3smT =3 cos
= 0-13(1)
= {3
=RHsS
W~ T—i 5+ K

i13-2
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Question 13 (15 marks) Use a separate Writing Booklet

(¢) A police officer is testing a batch of bullets imported from China on his shooting range.
He holds his rifle at shoulder height of 1.7 m above the ground and shoots horizontally with an
initial speed of 340 m s™! at a target 120 m away.
(Assume acceleration due to gravity is 10 m s72)
(1) Given that ¥ =0 and j = —g, derive the expressions for the velocity and displacement 2
vectors.
A =-loJ ¥ Most Students olerived the
V = f_|o | eﬁuﬂfms o‘ﬁ He wmetion in
A N X
. verticed ound horizonted
= —(o 't)L +cC
_ (omponents, seperately .
Sub. Teb , V=240t Ti\ » _'_)‘
! en +|w.1 did net express the
¢ = 3
2ot C ‘ w,{oa{u] ond drsPlac.emewf'
V =-(ot) + ( « s
~ lot) + 3oy in vecter «Form . Penchised
tE=3ei—tet] (D

* Did net reclze Q=0 when

== \r(gqoi-bt‘i) At +he bullet s '@'ﬁeal hon'szaﬂ‘{,
= 3ot — bt + O Penalised
Sub. t=o 2 =|.7i
1S = 3ot —tt%) + 1Y
L5 = shot i+ (03-50d O
, s i x i
(ii)  Show that the Cartesian equationis y =1. LT
Fom ©, x= 34t , Y=13=btt" [
tesg

Sub. T inte T[22,
J=17-57(3%)

z

. X
,,J:l. "E‘r{o




Question 13 (15 marks) Use a separate Writing Booklet

(c)
(iif)

Assuming that the ground is horizontal at his range, how far above the ground will the

bullet hit the target, to the nearest centimetre?
1

X

Fom (i), 9= 13 - 3300

Sub. x= |20 :

@iv)

- B

120
J ot 23(20

J=tl.of m

Bty

1

Calculate the exact time, in seconds, for the bullet to hit the target and the speed upon

impact, in m s™! correct to 2 decimal places.

x= 240t (from (D)

Sub. x=120,

|20= 340t

5 O

When - '
' (fom (D)

)
340 #fs 17
> % m|s

V= 2yt + (-6 )
L. V= 340.02 m{s @

2




5=k

Question 13 (15 marks) Use a separate Writing Booklet

(d)  PORSis a trapezium with 4 and B being the midpoints of PQ and RS respectively.

P a A a 0

-

§ ; >4 —
Let PA=aand SB=b.
(1) Prove with reasons that QR =b—a+ AB . 2
o SA 5 —
QR = @k +a8+88 O

=-ph +AB +SB (A is +hem.v,m+4P&/
B is the micl pont t-{ SR) CD

=-2+AB+b

~

"RR = b-a+3B

~

_/M-terr\af.\/e & AlHemative 2 -
= 2SE - (SE-AB+AQ) " k‘(m’ff)
=2b- (L-F+2) =b-(a—A8)
=b+§’§"g -IQ—Z:E_Q-Q—A_E
L AR = b-2+RB
T [ P )
(ii)  Hence, or otherwise, show that 4 =5(PS +QR).
P< = PA + AR+ BS
—ga+p—-bt O
Rus = + (P35 + aR)
- L [ (AR k)4 (kR + RO
=2 (2/8)
- AB Altemati

Rp = AP+ PS4SR
b-a+Ag = —2Q+F§A—z_é
AB =—g+g+p3 R
= (&Z-@)-{.g (gid& &_ﬂc k"},"‘AB)
2AE = AR + 73
AB = L (PS+QR)



Queskion 14

a) Namber of uwrai(- save  student can have all 3 gquavds

24° = 134 ©

Num bev ot ways i difevent student:
Q4x 25 x22 = 12199 (1)

— Roth answens amp#ed

= Done Veasonably welh  some  Studends did onlj
5’-‘1(:3 wrthout mul’npijmﬂ bj 3.)

b) Let = number of eoghes chosen
X ~ Bin (6, l"f)
E(X): rp: euq

=3 =5 O

2
Vor(X): np (\-p)

sbxLx3
i et
=5 4 =|.|2§®
g
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2
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dn
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- | ) T 0
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% e 3 0
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d) éxf)andm? Hne o,xp{ess.on

e s () (Dae (Bt e(1)re (1)
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0
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