QUESTION 1 (Start a new page)

a)

b}

<}

)

e}

Marks

Express 2057 as an exact radian valuoe.

A scctar of a circle of radius 8cm has an angle of 120°. Calculate the arc

length of the sector to 3 significant figures.

Find the first derivative ol
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Fifty identical cards numbered | 1o 50 are placed in a hat. and one Is
drawn at random. Find the probability that this card will be either less
than 30 or divisible by 3.

Factorise fullv: 16y — 6.
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QUESTION 2 {Start a new page)

-

Marks
b7

Y (yiven that for the function v = flx). ri__ = 6x — 2 and that there cxists
I

a stationary point at (1.2). find:

(1} 'The cquation of the function. 3
(11} The coordinates of the point of inflection. 2
i A+ 2r—x’
by Evaluale lim 2
11 -
) (riven the function v = ~2sindx.
(y  Stale the period of the function, 1
{ity  Sketch the graph of v = -2sin3y for 0=y =7, P4
. 3 o
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QUESTION 3 (Start a new page)

b

¢

Marks
A parabola has as its cquation 8y =x" - 4 - 28
(1) Write this equation in the form (v -5V = Ja v - &) and henee or 3

othcrwise give the coordinates of the vertex.

(i1} Find the coordinates of the focus. |
If the quadratic equation 2x* -3¢+ 4 =0 has roots ¢ and 3. find:
(1} a+ B l
{1y o 1
(1) of™+ P I

ABCD is a trapezium in which AB s parallel 1o DC. The diagonals

mtersect at X, AB = 12 em. DO =8 em oand AC = 10 cm.

Copy the diagram onto vour answer page and clearly label it with the

above pformation,

(L)

{11)

Prove that AAXE 15 simalar 1o ACALL

Hence. find the length of AX,

"
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QUESTION 4 (Start a new page)
Marks

-

a) A and B are points on the number plane with coordinates (6. 0) and 3
((L.—8 ) respectively. A general point P{ X, v ) 1s moving such that PA 15

nerpendicular to PB.

Show that the locus of P has equation +~ + v —6x + 8y = 0.

F1— f =2 A
hy I v =in ud | show that = - 3
' N R iy ] —a”
. ’ ¥ iy
Henee or otherwise. evaluate f} .
B i 3
. ; T
¢} Find f—=ar. 2
"
} _‘j A
A
Not to scale
The graphs of v=2x and v = x" - 2.1 are shown in the diagram. They
intersect at points O and A.
(1) Find the coordinates of point AL |
{n}  Find the area enclosed by these two graphs. 3




QUESTION 5 (Start a new page)
Marks
ab  The first four terms of a series are 3. x. v, 192 Find the real values of x
and v if the scries 1s:

(1} anithmetic. 2
(11}  geomelrnic, 2
bt A weightlifter in training tires with cach 1ift such that he can oniy §ift
90% of the preceding 1ift. If his first 1ift was 2004z
(1) What weight will he raise on his fifth Hi? 2
(] Theoretically. what would be the wtal of the weights lifted by 2
the time he was totally exhansted?
Cl Fvaluate E{]LH’J —dni. 2
. 3 )
i} H cos f==and sin g 0. find the exact value of wn . 2



QUESTION 6 (Start a new page)

L)

Marks

Consider the curve given by v =327 — & + Y -2 6

i !.JJ_ .
i1 Find 2 and 2
e A

[y Find the coordinales of the stationary points and deterimine their

nature.

(113 Sketch the graph of the function for the domain -2 = v = 5.

(1v)  State the minimum value of the function over this domain.

A 6

Mot to scale

8

In the fieure triangles ACB and APO are equilaterat,

Copy this diagram onto vour answer sheet and include all the given

information.
(1) Explaimmwhy s 84A0 =/ PAC.
it Prove AAGB= AAPC.

(111y  Hence. prove OF =(CF.



QUESTION 7 (Start a new page)

Al

c)

d)

T'he depth of water 1n the cross~section of g ¢reek was measured and

recorded 1o the table below.

-

L
I

DISTANCE FROM BANK(m) 0 11 2
1

DEPTH(m) o4 [og 15 [13 7103

Using these five funcyon values, apply Simpson’s Rule to find the

cross—scctional area of the creek (to 2 decimal places).

A sprinter Knows the probability of equalling or bettering their
personal best nme n any race Js (0.2, By drawing a tree diagram or

otherwise find the probability that:
(1) A personal best will not be achieved In 3 successive races.

(it} A personal best will be achieved at least once in 3 successive

races.

(niy A personal best will be achicved in 2 out of 3 successive races.

Over what domain is the function v =" — 23— 8 defined?

Show that x~+ b+ & —1= 0 has real rools for all values of k.

Marks
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k-3

t e

f-




QUESTION 8§ (Start a new page)

al

byl

(g

Marks

An employee joins A superanpuation fand on their eghleenth birthday by wvesting
$3000 in the Tund. This investment is repeated every six months unnl retirement on
their sixteth birthday. (Last payment is made six mounths before refiremenit.

If the interest rate of 12.25% per amnum 5 compounded six monthly, caleubate the

arnounl they will receive un retirement (1o nearest doltar),

4.2

{1} The diagram shows part of the graphs af both y =secr and y=——ux.
b B

' satisfies both of these equations.

I -
!

Show that Eiﬁ
v 4

|
I
!
I
I
|
I
- - Hoe
5 .
i '
dnf2
{117 The arca bounded by the curve v = 50X, ¥ — x and the v-axisis

T

rotated abowut the r—axs, Find the velume of the sihid of revolalion.

A block of icc = removed from the refrioeralor, The rate at which the ice melts 15

. . , f]rl'l"f R .
propotiional B the wmount remaining, e, — = — &b, where M 1s mcasured m
i
orams And Lme 1n minules.
P T . - Lf.'!p-".f
] Show that A = M " is a solution of the equation . —— = —iAd.
Al

(11 After 35 minutes, only half of the ice remains, Find the value of k 13

sipmificand figures.

l'LiIL 1
heer since the block was removed from the refngerator {answer in hours

and minures)?

Il at & certain time. only 3% of the block remains, how long would 1t hav e

]
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QUESTION 9 {Start a new page)
Marks

a) A closed cylindrical can of radius » cm and height # cm is to be made 6
{rom a sheet of metal with arca 300 o’ There is 10% wastage of the

sheet in manutactuning the can.

(i) Show that 4 = =2="

,
(i} Find an expression for the volume ¥V oas a funcuon of r.
(iiiy  Find the valuc of 7 which gives the maximum volume.

(iv1  Calculate the maximum volume.

b A colony of bagteria is being studied. After t seconds the rate at which

-

the population 1s changing 1s given by &= 1000+ .where R

1 + i

measures the chanee in the number of baclena per second.

(i’ What is the rate of change in the numnber of bactenia in the ]

colony at ithe beginning of the experiment.

[

(ti)  Sketch (he graph of R aganst t

Lad

(i1 In the first 9 seconds. what will be the wotal increase 1n the

number of bacteria (answer to nearest hundred).



QUESTION 14 (Start a ncw page)

Marks
gy The diagram shows the graph of v —log (x+ 1.
L.{
I
A Not Lo scale
x%x hxx xxx ﬁ“a%hi}\“}y/‘.r/
Y RN ;
L ‘“Q)/ |
|
i s M-
/v Z
¥
(1) Find the exact coordinate of the point A 1
(iy  Evaluale J‘lmgi_f.x- + 1hix. 3

(it} A volurne of solid of revelution is found by rotating this area 3
about the y—axis. Calculate this volume.

by A particle moves so that 1ts displacement s given by o -7

{1y Show that v =¢7"(1-7) 1
{1  Find when the particle is at rest, 1
(ii1)  Find the acceleration as a function of /. 1

{ivl  Describe the motion of the particle for ¢ =0, 2
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