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A page of st_andard mtcgtal appeats on the back page of this booldet

Question 1(12 Marks)

(2) Bvaluate ,’3"?;3'6 correct to 3 gigniﬂcan,t figures

(b) Solve the equation l2x —.l‘ z3

(c) Find the exact value of séc%

(d) Fmd the mtegers a and b such that' - J_ =d+ INED .

- (éj Draw a fiedt sketch of.the‘ functiony = 9. x_2 » showing all iﬁtegcgptg g

() Factorise fully 48x -3

Sta;'t anew Answer Booldet Marked by

PR
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Question 3 (12 Marks} - Start 4 néw Answer Booldet ' ‘Wiarked by .
. ’ \

© - Question 2 (12 Marks) + Start a new Answer Booldet Marked by (d) The diagram below shovs the points 4(~14) and B(5,2). The line L has equation

() Differentiate with respecttox: =~ - . 3 y—3=0 and cuts the x-axis at C.”

i (2ws1)

-~ ‘ 1
. A(—-I, 4) ,
i, 2 ]
e 2
iil. - xlog, x. R 2
() Find
i J \/; ‘dx 1 \Z
i Icos % dx 1
h i ' - o 3 i, Show that the length of 4B is 210 units - I T
i, f—i‘—rdx R 2 - R S S
kb a it " ‘Find the coordinates of M; the mi_gipoixit of 4B- _ A
" i, Findthe gradientof 4B . | ' 1
() Evaluate ." ;z'* sin2v de o ' _ tv.  Show hat the equation of 4B is x+3y—11=0 ' 1
. . . N \ i . X 3 . ) . ’
' v.  Prove that L is the perpendicular bisector of 48 R oo
vl Find the coordinatés of C 1
' vil,  Write down the equation of the circle with 4B as the diameter.. 1
) (b) 0. and |3-I are the roots of the equation x* —6x+10 = 0. Find the values of:
] L avp S
it of ' 1
fil.  (a+1)(f+1) L L : 2




Question 4 (12 Marks) . Start a new Answer Booklet ‘Ma"rked by

(2) Consider the cutve y=x" — dx® +9x +4. .

i

i,

iv,

Find the value of 4 given that it has a maxinum ﬁnﬁng point at (1, 8) |
Find an expression-for %

HenceA find the other turning point and determine its nature

Draw a neat sketch of the curve, labslling; all features

(b) The equation of & parabola is given by (x+2)" -—'--8'( y-1)

i

il

iif.

iv,

Find the focal lenigth

a Fipd the coordinates of the 'v.erte_x_

Find the coordinates of the focué _
Write down the equation of the. directrix

Draw a neat sketch showing alt e,séential features.

A

- Question 5 (12 Marls)

1

S

() Solve the equation 3% —10(3") +9=0

(b) Use Sirﬁpsons yule with 7 function values

(@ The populat&on P of a penguin colony is growmg at

current population. The populanon at any time ¢ years is given by:

:'P f-f,foe

Where P, and k are constants .

The population at time f= 0 was 2000 and at time 7= 2 was 6000

i

il.

fif. -

iv.

Find the value of P,

Tind the valtue of k in exact form.

At what time, correct tor 1 decimal place, will the papula‘uon

‘ rcach 120007

‘What will the populatxon be after 10 years?

‘Draw a neat graph to illustrate the population over time.

to find the exact value of j: x[e: dx

Start a new Answer Booklet Ma‘rkeld by

aTate that is proportjonal to the




4 Question 6 (12 Marks) ' Start a new Answer Booklet

Marlked by
-(2) Alex walks 8 km on a bearing of 140°T.
She then turns and walks on a bearing of 060°T for 2km.
i Draw a diagram to illustrate the problem. 1
" ¥t Alex wants to return to her starting point, caloulate:
R (¥ The shorfest distance she will need to travel correct 01 deci.mal‘plaée. 2
iii. The now bearing she will need to walk on to get back to her statting point’
gorrect 10 the nearegt minute, ) ‘ 2
o - T . .
I SR Simplify log, 4 1
i,  Hence solvé the equation log, (x+ 1)~log, x =2 2
(©) The graphs of y = 2x and y = 6x - % intersect at the erigin and the point B:
i Tlustrate witha neat ske;tcﬁ.. 1 .
ii.  Find the cogrdinates of B 1
{ii. Caloulate the area between'the two graphs. 2

Question 7 (12 Marks)

(®)

Start a new Answer Booklet Marked by

Draw a neat sketch of y=sinx and y= A3 008 % on the same axes in

the domain —w<x<n_

fi, Hence state iow maity solutions the equation sinx =3 cosx has

- in the domain —r <x <7

“iil. - Solve the equatior sinx =3 cosx algebraicdily for -t<x<n

(®)

.

On the same set of axes draw adeat sksteliof #° +9*=9and y= 1xl clearly
.- showing the x and y intercepts .

(i, Shade the region defihed by »” +y* <9, y= Ix] and %20

3

(¢) Tn AABC, altitudes BD .and CE are equal, Prove ABDA = ACEA |




Question 8 (12 Marks)

Start a new Auswer Booldet Marked by

(a) Pind the equation of the tangent to the curve y = xcosx at %

(b) When thie area of tlie shaded region is rotated around the x — axis it forms
the tip of a bullet. ‘

If the length of the bullet is measured to be 1 cm long, calculate its volume,

3

(c) At time f seoonds, the position of a point moving in a straight line along the.x-axis .

is given by x= at® +bt where 4 and-b arg constants,

If it passes thfough 'O_,‘the origin, with vélacity 24 cm/s in the positive direction
attime ¢ =0,-and after § seconds it is agéiq at 0, ﬁnd-”che values of ¢ and &. -

(&) For a particle moving along the x-axis, the acceleration is given by a =" +——12—’

wihiere x and £ are measuted in centimetres and seconds respecti’vély.

. T the particle is initially at rest at the origin, find the exact position of the
 particle whens =3 -

Question 9 (12“1\/I‘arks:) Start a new Answer Booldet Marked by
(s) There are 80 soats in the first row bf & concert hall. The next row has 100 and so on

such that the next row has 20 more sedts than the previous row.

— = 1 Rowl  Row2
. ‘—' - Stage - - -
S ' o oO
O o ~C
) Co 00 80 seats OOOO' 0
______________ o
000 100 seats
G im e m e » 00 o
Calculate: -
i Tind the nth term rule that will find how many seats ate in each TOW. 1
ii.  How many seats are there in the 10™ row? . - 1
ii. Ifthére 11100 deats ifi the conoert hall, how many rowWs are there? 2

(b) Hanna wishes to buy a used car that is on sale for $12 000. The car sulesman offers her
the followmg deal, The ﬁrst 3 months she will not have to pay any intorest but thc first
repayment of $A will be.due at the end of the first month Tnterest will be charged at

" 1% a month, caloutated before the monthly rcpayment is made Tf Hanna plans to pay

back th§ loan in 6 yeats;

i Find an exprossion for 4. 1
ii.  Showthat 4, =(12000 —S‘M)(I.OI)Z ~ M (1+1.01) i 2
fil.  Hence write down an a;(pression for 4, 3 1

jv.  Find the value of M ) 2

kc) A series is defined as -(\/5‘—1) + (W2 -1+ (2D

Find its limiting sum. A 2




sQuestion 10: (12 Marks) = - - Start a new Auswer Booldet Marlked by

(a) I’aﬁ ofa 1ockmg mechanism is shown below. Tt is made upofa quiarte,r circlé with

radlus ¥ cm anda secter with radiug ¥ cm and angle 6 radians at the centre

(@)  Show that the area of the locking fnechanism is given by: 1
I 4= }—rz(ﬁ +£) om’
T U2
(i) Ifthe area of fhe locking mechariism is 1 em? show that: : 1

3

a2 radians
o2
(i) Show that the p'erimgter of the logking mechanism is given by: 2
P=2r +'r9 +%r em.
(iv) Show that the least perimeter ocouts when r = 1 om. - 1
(v) Henceor oﬂste find the value of @ in degrees that gives & minimim
péfimcter., L -, : . 1.

(b) Given that %(y]ﬁy~y)=my it follows that I]ny dy=ylhy-y+c

Showthat%(ylriy—@):lny—é . I 2

Question 10 continues over the page

11

(c) The foﬂowmg diagram shows an ared bound by the curves y=ef and y =e®;

y~ax1s

shaded region.

Show the p‘oin’t of intetgection 6f the eutves is (3;93 )

- Hefice, uszng the vesults ﬁ'om part (b) calculate the aren of the

End of Examination

12

* and the
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