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Icos ax dx
J. sin ax dx

2
jsec ax dx

Isec ax tan ax dx

NOTE:

STANDARD INTEGRALS

1 .
=—x"", n#-1, x20,if n<0
n+1

=Inx, x>0

1 .
=—smax, a#0
a

1
=——cosax, a#0
a

1
=—tanax, a#0
a

1
=—secax, az0
a

X
—, a#0

.o X
=sin —, a>0, —a<x<a

Q

=1n(x+\/)c2 —azl x>a>0

=1n(x+\/x2 +a2)

Inx=1log, x, x>0



Total marks (120)
Attempt Questions 1 — 10
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

QUESTION 1 (12 marks)  Use a SEPARATE writing booklet. Marks
(a) Simphfy (§-2a)—-(3-7a). 2

: . : o 8
(b) Rationalise the denominator and simplify —=. 2

32

(©) Solve 1x - 1| >5, and graph your solution on a number line. 2
(d) Find the point of intersection of the lines x+2y =1 and 2x+ » =8. 2
(e) Find the value of xsinx if x = 0.8 radians, giving your answer correct to 2

three significant figures.

) A landscape gardener quotes the cost of a job at $4763, which includes 10% 2
GST. What is the cost of the job before GST is added?



QUESTION 2 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

Differentiate the following functions:

. 1
1
) 3
(i1) x” sin 2x
(111)
log, x

Find the following indefinite integrals:

() [@x+5)dx

(ii) j 46> dx

8 dx .
J‘ =log, N. Find the value of NV.

4x—-2

Marks



QUESTION 3 (12 marks) Use a SEPARATE writing booklet. Marks

(2)
)}
A(0, 4)
x
B(-3,0) 0 C
? D(0, a)
A(0, 4) and B(-3, 0) are points on a number plane. The line through 4
perpendicular to AB meets the x axis at C.
(1) Show that the equation of ACis 3x+4y -16=0. 2
(ii)  Find the coordinates of C. 1
(11)  Find the area of the triangle ABC. 1
(iv)  The point D(0, a) lies on the y axis below the point 4. Find the 3
coordinates of D if it 1s 4 units from AC.
(b) 5
16.2n 20.9m
12.4m
A C
D 15.2

A mast BD on a yacht is inclined to the vertical and is held in position by two wires
AB and CB, where 4, B, C, D are in the same vertical plane. 4B 1s 16.2 metres and CB
is 20.9 metres, as shown in the diagram.

The wire CB is attached to the deck of the yacht at C, 15.2 metres from D.

A, D, and C are all in the same horizontal line.

(1) Find the angle at which the mast BD is inclined to the vertical, to the nearest 3
degree.

(i)  Use the Sine Rule to find the angle at which the wire 4B is inclined to the 2
horizontal.



QUESTION 4 (12 marks) Use a SEPARATE writing booklet.

(a) A B

NOT TO SCALE

56°
D ' C

In the diagram, AB // DC and AD = BD = DC. £BCD = 56°.
(1) Find the size of Z4ADB, giving reasons.

(11) Determine if AD // BC. Give reasons.

(b) Solve 4sin’x =3 for 0< x < 2r.

(c) JS(x) = xsinx —cosx. Determine if f(x) is odd, even, or neither.

(d)  Prove that the roots of the quadratic equation 2x* +mx + (m—2) =0 are
rational for all rational values of m.

Marks



QUESTION 5 (12 marks)  Use a SEPARATE writing booklet. Marks

() A parabola has equation (x —1)° =12(y +2).

(i) What is the vertex? 1

(i)  What is the focal length? 1

(ii1)  Find the coordinates of the focus. 1

(iv)  Find the equation of the directrix. 1
(b) A

i :

In AABC, X is the midpoint of AB and Y is the midpoint of AC.

(1) Prove AAXY issimilar to AABC. 3

(i)  State why XY is parallel to BC. 1

(c)

C

P, O, R, S are the midpoints of the sides of the quadrilateral ABCD as shown
in the diagram.

(1) Using the result of part (b), state why PQ is parallel to SR. 2

(i1) Hence prove that PORS is a parallelogram. 2



QUESTION 6 (12 marks) Use a SEPARATE writing booklet. Marks

(a) y
1, 8) NOT TO SCALE
(2,2)
X
0
: g . , 8
The diagram shows the graph of y = - (le. x” =—) forx>0. 3
X y

The arc of the graph between (1, 8) and (2, 2) is rotated about the y-axis.
Find the volume of the solid formed (in exact form).

(b) Y

O

The diagram shows the graph of y =1+cosx for 0 < x < 2x.
The graph crosses the line y =1 at A4, and the y-axis at B.

()  Show that the y coordinate of 4 is % 1

(11) Show that the equation of O4 is y = zx . 1
T

(iii)  Hence find the area bounded by the arc AB, the y-axis, and the line O4. 3

(c) (1) A box of 12 golf balls contains 8 white and 4 yellow balls. 2
A boy selects 2 golf balls at random.
What is the probability they are different colours?

(i)  Another box of 12 golf balls contains 6 white, 4 yellow and 2 pink 2
balls. A boy selects 2 golf balls at random.
What is the probability they are different colours?



QUESTION 7 (12 marks)  Use a SEPARATE writing booklet. Marks

(a) The College gardener knows that the probability of a seedling growing to
maturity is 0.95.

(1) If the gardener plants 2 seedlings, what is the probability that neither 1
will survive to maturity?

(11) If the gardener plants 5 seedlings, what is the probability that at least 2
one seedling will die before reaching maturity?

(iii)  If the gardener plants n seedlings, what is the maximum value of nif 3
the probability that at least one seedling will die before reaching
maturity is less than 0.57

(b)
Garden

A B
Sm

0 "\10m

A water sprinkler covers a circular lawn area of radius 10 metres.
The sprinkler (O) is placed 5 metres from a rectangular garden bed.

(1) Garden stakes are placed at 4 and B.

Show that ZAOB = 2% radians. 1
(i) What area of lawn will the sprinkler cover? 2
(i) What will be the total perimeter of the lawn area covered by the 3
sprinkler?



QUESTION 8 (12 marks) Use a SEPARATE writing booklet. Marks

(a) The rate of growth of a certain population of rodents is given by the equation

ar = 200(0.4 - 0.08r) where P is the population after 7 months.

dt
Initially there are 200 rodents.

(1) Show that the population after 7 months is P = 200(1+ 0.47 ~ 0.04:%). 2

(11) In how many months will the initial population double itself? 2

(b) Consider the function y =5xe™.

(1) Copy and complete the following table, giving the value to 2 decimal 1

places.
x 0 1 2 3
y 0 1.84 1.35 0.37
(1) Find .[4 Sxe "dx using Simpson’s Rule with 5 function values. 2
0
(ii1)  Find Q 1
dx
. : . dy
(iv)  Find the value of x for which d— =0. 1
X
d’y
V) Show that —= =5¢™"(x - 2). )
dx”®
(vi) ~ What is the x coordinate of the point of inflection on the graph of 1
y=5xe?



QUESTION 9 (12 marks)  Use a SEPARATE writing booklet. Marks

(a)

(b)

Two particles 4 and B travelling in the same straight line, pass through the
point O at the same time.

The positions x metres of each particle 7 seconds after passing through O are
given by:

x,=3t(t-4) and x, =4z

(1) Find when the particles are next at the same point. 2

(i1) Find the velocity of each particle when they meet at the point 2
determined in part (1).

(iii)  Find when the velocity of 4 is the same as the velocity of B. 1

(iv)  Are the accelerations of 4 and B ever equal? Give reasons. 1

A high-rise building consisting of 20 floors is to be constructed.

(1) The cost of constructing each floor is 10% more than the floor below 3
it. If the first floor cost $165 000, what is the total cost of the complete

building?

(11) Each floor contains 4 square metres less glass than the floor below it. 3
The total area of glass in the building is 1720 square metres. How
much glass was used in the first floor?



QUESTION 10 (12 marks) Use a SEPARATE writing booklet. Marks

)/’

0

6.1
P

O X

A line is drawn through the point (8, 1) to cut the positive x axis at P and the positive
y axis at Q. The gradient of PQ is m.

(a) Find the equation of PQ in terms of m. 1
: 8m —1 1
(b) Show that the coordinates of P are ,01.
m
2

(c) Find the coordinates of Q.

1
(d) Show that the area of AOPQ s 5 (1 6—64m— ij 2
m
(e) Find the value of m for which this area is a minimum, noting that m is 4
negative.
® Show that the minimum area is 16 unit 2

End of Examination

10
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Mathematics: Question [

Suggested Solutions

Marks
Awarded

Marker's Comments

(a) (s-2a) ~(3-74)
= 5 -Aa -3 r7&

—e ¢
— 4 o 4
(e ) X+2q =/ = ,uqu[:g(l)

.?)(+<} =5 = ;Jc—f;‘—&’&)
() -&) 33 A
g =5

564651', 5:—92 ito (l) : 2 -y =
X =3

toint of intersection s (s, ‘2>@

(e) X Sinx = 0.-§x Sino-§

o -s 74 (3 sfj.fuj)

®

(—f) -] x Pm'ce = 4763
Price = 4763

te/

Befafe GST) 1he price s 77!/4330

©




Mathematics: Question 2

(7i} &-2(; 2% sin ox —'(Sl‘n JJ() (2)() +(x1)(oz (05 2X)

. £
= R SinAX + 22X oS52X

@

i
(i) L& X . leg,x x1 - X x >
bt /09 X 2
e (/075 )()
= /Ojc)( -/
(/Oje x)z

Suggested Solutions Marks Marker's Comments
Awarded
o ol ! _ ot 2 -
@) () i 75 T (o _3>
2 T2
= = ()C —3) x(a?)l)
- - 20C
(2?-3)%

(B)(i ) [ (24 5) o -

. 3-23 3-2%
(/’)/46 o(oc—‘//X(-;’)e + €

3-22X
=-2 € +C
& M g
) fq s =[/07C[x—2)]4
= /Oyeé — /Ojez
= /Oje 2
N = 3.




Mathematics: Question .5 .

Suggested Solutions

Marks
Awarded

Marker's Comments

(Cg)é-raol AR = éﬁ Grod Acs ~£.

Eﬁn.ﬁc: Y=-Fx +u [g=mx+b]
/"’j:—Sx +16

3x 4+ HY -6 =0

A A
(/I) When j:(ﬂ) X = é’ - Cis é—) > @

(/'/‘/'J Arec AARC = ;—( Yf—;— x 4

= /63% 001'7(2

(i'/) P€f/9.olf'57.- O+ A =4
J3%+ 43
ye ~1b = 4 er ua—/é = — &
5 s
a = ? o fol :—'/.

D ois (O/ #,) : @

(b)(/) /f) PAY BDC} 'bj (05[0@ Qu(d.

. 2
cos /[ BDC = /2 -/-/-Qf- 152 — 20-47&
Z X (2% X I15.2

= —0 13797
LBDC= 94° (nearest dejrcg>
coMast is inclined o 8° #o vertical

®

i) In ABAD b, Sine Rule .
4 . by
Sin LBAD _ sin 82°
(24 16 -2
Sjn LBAD = 124 Sin82°
6 -2
T 075798

Z_B/?D = 1{9” (n€af‘e_s7‘o/ejrcc)

@




Mathematics: Question <-

Marks Marker's Comments

Suggested Solutions

Awarded

D <
(1) LBDC = 180°~ 2x5¢°
= 6§

/ABD = /BDC =68° (a/ferncfc ij{&?
ABl]Dc

ﬁnj(e Sum of
isosceles fm'aoj le

/ADD = 180°- 2x68°
[ Ssesceles "ff‘l“&"j

(@nj /( Suum O{y

= ulfo

[ADC = 4u®+68° =uz"

JADC + [BCD =112+ 565 = 168"

Srnce co-in terior c,nj/c’s areé h0+

(1)

@9

supp /emcn‘farj , ADis na?‘Paro Nc[’ o Bc

(b) 4 sin ' = 3
, o+ {3
Sirn 3¢ = — 'E'
= :/__1. 297 I S
X 3 y E_/ R __3__ Rk _3_// @
(c) f(x)s x sinx - cosx-
f(—)@ = (—3() sin [—;c) —COS(—JC)
= X SinX — cosX
= 4
f(;c) is even .
@
(d) ZJCZ + I +(M—2>:O
mA —-44x,?¥(m-2)

L =

= (men)

Since A isa perfecf S?uarc/

mz——c?m-r—/é

The roots are ralional

3




Mathematics: Question 5~

Suggested Solutions

Marks
Awarded

Marker's Comments

(a) (.Dé-/)zr- /2 (J +2)

(i) Vertex (//—Z)

(i) Focal /é’nj th=23wunils
(i) Focus (i, 1)

(7v) Directrix y=-s

O

®) () xg‘i v
<

() Ax = 2L, AY -
AB % gc 2

3 /LA iScommm

AAxy[fanAaBc
[/2 sicles in Sume ralio) in c/udcdarly/ﬁ@aﬂ
32

(i) L AxY =/ABC
(corce 5P0‘/\O/if7 unj/{j in Simiddar "/'Fia/j//ﬁ)

X Y// B8cC ((Offt‘5,20n0/fnj 0(37/6’_5 ej/an

(1) By () Pcp//zz?b ancl SRffBD

Pcp//sR @

@) JnahBe Ps//p;c by ()
1n & ADC, gRfAC By B0

PSR-
. Both paits of OIDPOSMC Sicefées

are Para llel.

< P RS 5 a Pafa//f/ojram. @




Mathematics: Question &

Cosx =0 |~ x*<

NL\\

/
(i) Grac. 04 = 7 =
Fy

A

i

04 =
L 0
(i) A = / (14 cosz ~ 2 x) ola

[.)C-fsrnjc—ﬁ_x]/z
[——'7"/ 'L}——] Zo-fo OJ
(/+_Z7r unit ?

ﬁf{a =

Suggested Solutions Marks Marker's Comments
Awarded

() V= 7 / 2 O/TJ‘

v [

= i [? {mj]

= s [ty 41
VO/(/H’HC = 2T {/1 74 un/{j @
Cb )(l') When 7:/1 14+ cesx =/

Cc) (/ ) Plol . co/0u/5>
P(W YY) + P(Y W)

8)(‘—!_,_#5’

72 7 12 97
. b4 or 1%
/32 33 @
iy ew  wY, 2 7.
p) J

P oiff. (o/@ur_g)
= P(w, I’\OHM/>+P(\/)"10”Y)+P(P}I'\0A;9

G 4 Hox € L2 4t

12 g Tt 12 77
= e85 or 22

/32 33,

@




Mathematics: Question 7

Suggested Solutions

Marks
Awarded

Marker's Comments

Ca> (,) Ploeither survive)< ¢ o5 xo. o5

- C-00RS @

(il Plat least one o/ifs): /- P(nonedie>
-

= - (0-95)
= 0226 (3dp)

(i) Plotl least one dies) < & .5

J = Plapne die) < ©-5

/ - GD -95‘>n < o-5
m
(0 -95’) > o5
n < /Oj 05
/Dj&'?jv
n < 13-35

Me ximum value o N is 3. O
3

. A B
<b> A 10
g
0
: s o _ T
() cese * 7% L& T 6o = 3
i 21

.- o LT li L . 20
(7Y Area = 3 x10" % '+ 320 x Sin T

L
6'0(23“ +:§-§>

975..2-7mf(/c(.P) @

"

1l

/OX%T""‘JX%

“4o0 103
3

U

(/'/'} ) Périmeter

1

592 m (1elp) 3




Mathematics: Question 8

Suggested Solutions

Marks
Awarded

Marker's Comments

(@) %P:ZOO(O.¢_O.03-H
(1) P = 200(0-4t —o-oafl) + K.
t=0, P=200' <00 =200 (O—o> + <
K =200

2
200/0-4C -0-04 C) +200

1t

I

xoo(/+o~ql‘-o-oqﬁ) 3\

R,

3
0‘./ When P:uool Lo :200(/+o~uf—c-0uf)

2 = /-#o-qi—@-oufz
o o l*— oul +1=20
t = o4t (o u)~uxooux/
o.of
- 5

Popu{a'fio/\ doubles in 5 months. @
e’

(b)¢) x o i 2 3 A o

Y o [-§¢ 135 075 037

Q'/')jqf&)oég %-é—[o-r wxi-8Y Hw-BSMrO-?ﬂo-Jj
o448 (2dp) @)

S o @ )

(J _ Ra
1 ;Z -
= e s +sax (~6'9

ohac
= e_)((j”—s’x)

Civ> gﬁ:o.' =
e

(s~ @c)( e ) e % ( -5)
T - € (/O—SJC)

6/;) 47‘ Poifﬂ( 0)[\ I.!‘\'FICC"{(.O/)) ZZ:& =0
iz

e, a+ X =2

© ©

BM;

O ©




Mathematics: Question 9
Suggested Solutions Marks Marker's Comments
Awarded
@ Xy =24t(t-4) xg= 4l
() xg =, FE(t-u)=4
s 2 _ 4t = 6’7
t2.26 = o0
t (t-12)=0

Parfl'cffj next meet ¢ Ffer 125€C. @

(ry Ug = £ -2 Vs = 4
V?/OC('{’ 7[ F):Iom 9 07['8-: 4!1’\/5
e 2

t-2=4

(/}’At‘) VUp = UG N
=6

Ve /ocf"/res are Same Q["fo & sec .

(/‘v\ a/,:, = /) QB i)
Aecelerations are never the same @

®)

(i) C = 165000 t+ 165000 X114+ 165000 X -1+ ..
20

11" =/

= /éSOOO x
1/ —/

©),

CosT = §9 uso 375

/”‘. /f A mA is aréa O{j/as.s on f;‘fs-f—lloor

A + /4—4)+(4—5) 4 - = /720

2 2n'+ 1ax ()] = 1720
24 - 76 =172
A = 24

F/‘fﬁ’l Floo~ has 12 4 rﬂ‘2 c{j/QS_S.




Mathematics: Question /O

Suggested Solutions

Marks
Awarded

Marker's Comments

(a) Dq] N Y -I= nx/)( ——8/\' ~
! . kL,:‘
(b) When y=o, =] =m (x~§)
mx = gm-=|
Frm -/
X = o

When x =0
¢ is (o, [~ &m )

(e j:—-grn—i-l

(el } Area apog =z x Z2 x(1-5m)
= £ (9 ) (1-8m)
=4 (¢ éu'n*n“w““g)

A
2

QM“WL/

(16-6

3\ C/ﬁ - _£ \
@ dm T 2(-Cr 7 my
f
= o when ma - 64
m o=t
{
But m<o m =z~ g
o 211 ' (O -2
oAm?2 T 2 m3/
[ of 2r? ;o -2
[/\/I‘\ff\ m—"‘?‘\ = = X ,,\3
d/m? 2 (-7
> O

~/9r€a re o msinimum wWheén ms= -

( )L»/Aen m"-'g' z[lé—éyx(

[+ss]
:/é

i

/6 unifz

Minimum Grea 15

P is (3:4)0/\ @

@

e

!

8‘

I )J

@






