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Question 1(12 marks) Start a NEW page.

]
a Express
@) P 3+ 2\/§

in the form of a+ h\/g

where « and b are rational numbers.

(b)  In the diagram PQ is parallel to RS. Find the value of @, giving reasons.

Figure not to scale

(c)  Solve the quadratic equation 5x* =3x+2

(d) The Goods and Services Tax has increased the quotes of tradespeople by 10%.

If the quote for a job is $8 250, how much of this amount is tax?

(e) Factorise fully 3m’ ~24.

() Solve ——=

Marks
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Question 2(12 marks) Start a NEW page.

(a) Kaz, the basketballer, has a probability of 0 9 of scoring a two pointer
Find the probability of Kaz, from two shots

(i)  scoring only once.

(it)  missing both times

(b) Diufferentiate with respect to x

() (4-3x)

(i)  3xsindx

(i) =

(c) Find the gradient of the tangent to the curve y = Jx at the point where x = 25.

(d) A parabola has equation y = x* —8x+10.
Find the coordinates of the vertex and the focal length

Marks
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Question 3 (12 marks) Start a NEW page.

(a) (i) Draw a neat sketchdf the line 3x+2y -9 =0 showing the main features

(ii)  Find the equation of the normal to the line 3x+2y -9 =0 passing through
the point (1,3).

(iii) Find where the normal cuts the x-axis and draw a neat sketch of the line on
the same number plane as part (1).

(iv) Find the area of the triangle enclosed by the two lines and the x-axis.

(b)  Find the point of intersection of the lines

2x—y =12 and 3x+y=13.

(¢c) Find the perpendicular distance from the point (2,4) to the line 3x~4y =1

Marks

(3]
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Question 4 (12 marks) Start a NEW page. Marks
(a) Anarc 9 cm long subtends an angle of 120" at the centre of the circle. 2

Find the radius of the circle correct to 1 decimal place.

(b) In a geometric series, the product of the first and second terms is 32 and the 3
product of the third and fourth terms is 2. Find the first term. @ and the common
ratio, 7.

(c) Consider the curve y = x’ +6x~. 5
(i)  Find the coordinates of the stationary points and determine their nature
(i1)  Find the coordinates of the point of inflexion.
(iii) Sketch the graph for the domain -6 < x <2, clearly showing the main
features.
(d) Let @ and B be the roots of the equation 2x” —4x+6=0 2

Find the value of (a3 +l)(ﬂ3 +1)

N
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Question 5 (12 marks) Start a NEW page.
(a) B &
Figure not to scale
4 D
H /G F r

In the figure ABCDEF is a regular hexagon with B4 and EF produced to meet at G.
The point H lies on £/ produced.

(1) Copy the diagram onto your writing booklet and find the size of ZBAJ

(i) Find the size of ZAGH giving reasons

(b)  During a game of golf, Karrie hit the ball from the tee, 7, 7" off line (as shown in
the figure below) It travelled 213 metres to land at R which was 136 metres from
the hole, /.

Find the distance from 7 to H to the nearest metre

N

P~y
(=

Figure not to scale

136m

R

(c)  Find the values of x which satisfy the inequality 7-4x <13.

Marks

h
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Question 6 (12 marks) Start a NEW page. Marks

(a) A particle is projected vertically upwards from a point 30 metres above the ground. 5
The path of the particle is given by

h:6(5+9/—3/3)

where # is the height in metres above the ground at time / seconds after projection.
Find -

(1) the time taken to reach the greatest height

(i1)  the greatest height reached.

(i) the magnitude and direction of the velocity after 2; seconds.

(iv) the magnitude and direction of the acceleration.

(b)  Solve the equation 3 i

x* =2(5x°-8),

(c) Consider the function given by y = 2+cos” x 4
(1) Copy and complete the following table onto your writing booklet
(Note that x is in radians)
/s Vs 3
X 0 4 2 4 i

}7

Lo

(i1) Apply Simpson’s rule with five function values to find an approximation to

n ~
j 24cos” x dx .
0
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Question 7 (12 marks) Start a NEW page.

(a)

(b)

(c)

(i) If f(x)=5+4cos3x, find f'(x)

o —172qan 3
(i) Hence show that L—P%l—g—;dx =2.197
. S+4cos3x

correct to 3 decimal places.

Two hundred tickets numbered 1 to 200 inclusive are sold in a raffle.

The raffle has three prizes. One ticket is drawn for the first prize and discarded
Then a second ticket is drawn for the second prize. This is discarded and then
the third prize ticket is drawn. What is the probability that

(1) all three prizes are won by tickets numbered 1 to 50 inclusive.

(11) at least one ticket numbered 1 to 50 inclusive wins a prize.

Evaluate

Marks

[
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Question 8 (12 marks) Start a NEW page. Marks

(a) Find the centre and radius of the circle with equation 4
X'+ —6x+4y+4=0

-

(b)  Find the points of intersection between the curves y = x+1and y=2+x~x"
Calculate the area between the two curves.

th

(c) The present temperature of a star is 8500"C" and it is losing heat continuously 3
in a way that in 7 million years, its temperature 7'C may be calculated from the
equation '

o -oGae
I'=1¢

(1) Find the temperature of the star in 4 million years (to the nearest degree).

(1) After how many years from now will the temperature of the star be halved.
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Question 9 (12 marks) Start a NEW page. Marks

(a)

(b)

()

The seventh term in an arithmetic sequence is 14 and the thirteenth term 1s 32 6
(1) Find the value of the common difference and the value of the first term.

(1) Find the sum of the first 70 terms

y

Figure not to scale

O X
The shaded region in the diagram above is bounded by the curve y = x” +1, 3
the y-axis, and the lines y =3 and y =6.

Calculate the volume of the solid of revolution formed when this region is
rotated about the y-axis.

$15 000 is placed in a bank account and earns 7% p.a. interest compounded 3
every six months, How much money to the nearest dollar is in the account at
the end of 5 years, after the final interest has been paid.

10
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Question 10 (12 marks) Start a NEW page.

: ~ a ..
(a)  Given that Za/‘ = P find the value of r such that the ratio of the second term
nol -

to the limiting sum is 2.9.

Existing wall

(b)

200 metres of fencing is to be used with an existing wall to make a rectangular enclosure.

(1) Find the area of the largest possible rectangle

Existing wall

(11) Find the area enclosed had the fencing been made into a semi-circle with
the existing wall.

(¢c) Solve 3log,2=log,2x-log,S5.

End of examination

11

Marks
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fx” dx
]
J' . dx
J' e™ dx
fcos ax dx

jsin ax dx

’[ sec” ax d

j' secaxtan ax dx

NOTE:

STANDARD INTEGRALS

1 . 4
=—x"' nzl x=0, ifn<0
n+1

=lnx, x>0
a#0

1.
=—smax, a0
a

1
=——cosax, a=0
a

1
=—tanax, a#0
a

1
=—secax, a=0

a
] 40X
=—tan"' =, a=0
a a
. aX
=sin' =, a>0, —a<x<a
a

zln(x+\/x3—a:), x>a>0

= 1n(x-l-\/x3 +a )

Inx =log, x, x>0

12
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(a)

(b)

(c)

(d)

(e)

)

(a)

(b)

Question 1 (12 Marks)

P (3-245)
(3+2J§)x(3-2\/§)
_3-25
-1
3+ﬂ~_5_\/

11 11

ZTRS = 50" (Alternate angles PQO||RS) v/

6=75" (Angle sum of a) v/

5x7-3x-2=0
(5x+2)(x-1)=0 v

x:—Z orl. v
5

110% is $8250
1% 1s $75 v
Tax 10% is $750. v

3(}773—23) v

\

=3 (m - 2)(1773 +2m + 4) 4

161 =3r+15
13r=15 v
g
[:—I-:.:I-—g— v’
13 13

Question 2 (12 Marks)

(i)P(Bi% or E?B):O‘9><O,1+O.lx0.9

=018 v

(i) P(]BB] =01x01=001v

(i) 8(4-3x) (-3)v
=-24(4-3x)" v

(ii) 3xcos4xx4+sindx -3 v
=12xcos4x+3sin4x v

1
x.— 3—In3x.]
(iii) —3X v

dy 1 -
) —=—x°V
© =3

Atx =25, m:—l— v
10
(d) y-10=x"-8x
y—-10+16=x"-8x+16

y+6={(x- 4)2 v
Vertex is(4,-6)

Focal length is i— v

Question 3 (12 Marks)

O RVS]

(i) Gradient of line 1s -

v

w o

Gradient of normal is
Equation of the normal is

2
—3=Z(x-1
y=3=3(x-1)
S 2x=3y+7=0v
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. ]
(1) Normal cuts x-axis at —3 > v

Refer to diagram.v’
(iv) A= —bh = lx?x? 4

zlji—j: sq. units v’

[,‘:_

(b) 2x-y=12
3x+y=13
Lx=5y=-2.v

Point of intersection is (5,-2).v'
(c) Perpendicular distance is

ax, +by, +c

Na® + b

—16—1
NVo+16
5 5
Question 4 (12 Marks)
@ 1=r0=09=r2" v
.J

L r=43cm(toldp)v

(by 7,xI,=32
axar =32
Lar=32 (1)

IixT, =

L@ =2 (i) v/
Sub. (i) into (ii)

(c)

y=x +6x°
dy .

— =3x"+12x
dx

(i) Stationary points occur when y'=
3x(x+ 4) =0
x=0or -4
y=0or32

2

Y 6x+12
dx_

= ,d—): >0
ax”

P

At

dy

x=-4, —= <0, .. Max at (-4,32).v
dx,..

(i) Point of inflexion when ZI’_—}_ =0
%

6x+12=0

x=-2 ,y=16v

Test for concavity.
S"(-1)>0andf"(-3)<0v
. point of inflexion at (-2,16).

£33
{111

. Minat (0,0).v
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d) (o +])(/)’2 +1)
:(ocﬂ)z +(a+/3): —2af+1 v

/e N\
:L_é_ A3 08 v
2 2 2

Question 5 (12 Marks)
(a) (i) Diagram v

4x180"

ZBAF = =120" v

(it) LGAF =60" (Straight angle) v/
ZAFG = 60" (Straight angle with L/FEFA) v

- ZAGH =60" +60" =120"
(Exterior angle of aAFG) ¥

(b) (i) Using Sine rule:

sinZH _sin7" v

213 136
) 213xsin7"
sin/H =-—"—"———

136
ZH=11"V
. IR /=0 L a0Y S 1 ~ \

. ZR=180" —(7"’+1 1"} (Angle sum of a)

=162"v

Using Cosine rule:

=213 +136" —2x213x136xcos162" v
r*=1189654
F=345mvY

(c) 7—-4x<13
~4x <6 vV
6

X>——

x>—1= v

M!»-">

Question 6 (12 Marks)

(@) h=6(5+9-3)

()

(i)

(i)

(iv)

(c)

Greatest height reached when %{g— =0

—(113:54—36/

drt

0=9-6f

:]l sec. v
2

. 1
Greatest height when 7 = 15 S

h:70l mv
2

dh _
dr
L y=54-361V

vV

When 7 =2— sec, v=-36 m/s. v

u —10u+16=0 v
(zz—Z)(u-S):O
x¥’=2or8 Y
x=+2or2 v

(i) y=2+cos’ x

N

y | 3 |25

Y3

vV
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(i)  Using Simpson’s rule

A= {0 49) 4 (0 ) +252)
D
T o ~ I
23{(" +3)+4(25+2.5)+2(2)} v

=107 sq. units or 31 42 u” (to 2d.p.) v/

Question 7 (12 Marks)

f(x)=5+4cos3x
/'(x)=0+4(-sin3x)3

(&) (@
=-12sin3x v

(i) f; —12sin3x :j-:f (x) w
5 5+4cos3x 3 f(x)

3

= [ln (5+4cos 3x)ﬂ v

=In(5+4cos0)—In(5+4cosx)
=2197 v ’

50 49 48
= X X
200 100 198

(b) ) P(E) =0.0149 vV

(i) P(E) =1- P(No tickets between 1 & 50)

v

150 149 148
=i X X \/
200 199 198
=058 v
( ) () }‘1’) .,\wd 172@41. l v
C 1 =€ X =
! [ 4 0

s

(ii).[f 2sec” %0 46 = {4tan%(9}: v

QO

(2)

(b)

4tan%—4tan 0=4v

Question 8 (12 Marks)

X 4y —6x+4y+4=0
X —bx+3 +4y=-4
(x' =6x+9)+(y* +4y+4)=-4+9+4Y

(J(—?')Z—F(y-i»Q)2 =9v

Centre (3,-2)v
Radius = 3 units v’

¥+1=24+x-x Vv
2xt—x—1=0

1
X=-——, 1 v

2

=], 1+x—2x" dx
: -
I I .2 v
2 3 10

]
=1— sq. units v’
2 q
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(©) () T=Te"™
7' - 85000—() 06 -4
T =6686"C v
(li) ]-. — 7;)(,) (1061
4250 =8500e™""
_]_ _ e—-()()()l /
2

In (lj =-0.06¢
2

{=11.55 million years. v/

Question 9 (12 Marks)
(a) 77 =14, 7,,=32 in AP.

(i) a+6d=14 v
a+12d =32 v
—6d =-18
d=3 Vv
a=-4v

(i) S, ==[2a+(n-1)d]

_ 07 ¢
5L
— 6965V

) =z (V1) dyv

1 A0 v
o7 X

L2

v
)

= ﬂ'(:y -ldy

)

T )
= cu. Units. v

,‘ n
c f = pl1e
(4, [ 100}

~ 5 10
4,=15000| 1+=2| v
100

A =15000x1.035" v/
A =$21159 v

Question 10 (12 Marks)

. a
(a) 7, =ar, Limiting sum = -
2 —,

ar
a

1___’.‘

2y
9

Sar :_g_a_ v

-7
Sar(1-r)=2a
-9 =2 v
97 —9r+2=0
(3r-1)(3r-2)=0 v

r=

G | et

o~
iy

A =x(200-2x)=200x - 2x°
dA

— =200~ 4x
dx
200—4x=0
x=50 v
d A
When x =50, — <0V
ax-

Max, area =100x50=5 000 m" v
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(i1)  Circumference of semicircle = 200

zd _ 200

2

7d =400
d=12732Y

Area of semi-circle

(c) 3log,2=1log,2x~—log,5

log423:log4(—2—£j~/

5
g = 2X
5
x=20v

End of examination




