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QUESTION f (Begin a new sheet)

(a) Express # 
with a rational denominator.

7 1
Marks

1

(b)

(c)

Find the values of x for which 612 - x - 2 : 0.

NOT TO SCALE

In the diagram, AC : 6 cm, BC = 7 cm and I ACB = 30o. Use the cosine
rule to find the length of AB correct to the nearest cm.

hr 0re dingrarrr, PQll'l?'
/PQR = 85", ZQPS : 120",
.IPSR -- 75" and ZSRT : 0o.

Copy the diagrarn ottlo Your
answer sheet.

Find the value of 0.

N()'r To sc^l,H'

Find the values of y for which I 9y- 1 1l> 7,

Find the primitive function of sec2 4x.

A country property increased in value by l2lz%oto a new value of $36 000.
What was the value of the properfy before the increase?
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2

2

(d)

(e)

(0

(e)
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QUESTION 2 (Begin a new sheet)

(a) Differentiate the following functions:

(i) ,,t 3r'+ 2

(ii) (x + l) ln x

x
(iii) titt 2t

O) Find:

( i )  I < ,  3 ) d x

( i i )  
I  

eu* 'dx

(c) Find the exact value or'i ,o, f dr

0

Marks

6



Marks
QUESTION 3 (Begin a new sheet)

v

The diagram shows points A(-3,-2), B(-1,4) and c(5,2) in the cartesian plane.

Copy this diagram onto your answer sheet'

(a) Find the gradient of AC.

(b) point p is the midpoint of AC. Show that the coordinates of P are (1,0)-

Mark point P on Your diagram'

(c) Show that the equation of the line perpendicular to AC and passing through

t h e p o i n t P i s 2 x  + Y - 2 = 0 .

(d) Show that B lies on the line Tr + y - 2 = 0'

(e) Show that the length of BP is 2{S unis.

(f) Point P is the midpoint of the interval BD.
(i) On your diagram show the position of point D'
(ii) Find the coordinates of D.

(g) Explain why the quadrilateral ABCD is a rhombus'

(h) Find the area of ABPC.

(i) Hence find the area of the rhombus ABCD'

I

I

I

2

I

NOT TO SCALE



QUESTION 4 1nrgi, a neh' sheet)

(a) The graph ofy :f(x) passes through the point ('1,4) and f 
'(x) = 5 -3x2.

Find f(x).

(b) The following table gives five values of the function y = f(x).

x 0 I 2 3 4

f(r) I 0-5 0.41 0.37 0.33

Use the five function values and Simpson's rule to approximate i ffl *-
to

(Give your answer correct to 2 decimal places.)

(c) The equation of a parabola is (x - 3)2 : - 12 (y - I ). Find the:

(i) coordinates of its vertex.

(ii) equation of its directrix.

NOT TO SCALE

WXYZ is a parallelogram. XP bisects /WXY and ZQ bisects ZWZY.

Copy the diagram onto your answer sheet.

(i) Explain why IWXY : /WZY.

(ii) Prove A WXP is congruent to A YZQ.

(iii) Hence find the length of PQ given WY : 20 cm and QY : 8 cm.

5
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QUESTION 5 (Begin n new sheet)

(a)( i )Wri tedownthediscr i rninantofx2-} l f f i+6k.

(ii) For what values of k is * _ ztg + 6kalways positive?

Marks

3

(b)

NOT TO SCALE

The diagram shows a sketch of the curve y= x3 -6f + gx + 4' The curt/e has a local

maximum point at A and a poinl or infleiion at B. The line I is a normal to the curr/e

il;i;, B and meets the x axis at Point C'

(i) Find the coordinates of point A'

( i i )Showtha t thecoord ina teso fpo in tB i s (2 ,6 ) .

( i i i ) S h o w t h a t t h e e q u a t i o n o f t h e l i n E l i s x - 3 y + 1 6 = 0 .

(iv) Find the coordinates of point C'



QUESTION 6

(a)

(Begin a new sheet)

NOT TO SCALE

4
The diagram shows part of the hyperbola y =G; and the liney = 4 - x.

The hyperbola and line intersect at the points (0,4) and (3,1).
Calculate the exact area of the shaded region.

O) (i) If x0 is an acute angle, find the value of x if 3 cos(2x) = 1 .

(Answer correct to 2.dP)

Marks

3

(iil Sketch the curve Y = 3 cos(2x) - I for the domain

showing the x and y ocis intercepts and the range.

+<xs+ clear ly
2 2

l-

Y : 4 - x



(Continaed)QUESTION 6

(c)

I{OT TO SCALE

Beginning with a circular piece of fabric of radius 5 cm' Le sewed together

circular strips of different coloured fabrics which increased in width to make

a circular taureJotu. The finishcd width of the first strip was 10cm, tbe second

was 15 cm, the third was 20 cm and so on'

( i ) S h o w t b a t t h c w i d t h o f t h e t e n t h s f i p w a s 5 5 c r n .

(ii) The radius of the table cloth was 455 cm' How many strips were sewn

to the edgc of the ftrst circular piecc?

Marks

5
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QuEsrroN 7

/ (a)

(Begin a new sheet)

:

ln the diagram, PQRS ls-llectangte 
and SR: 3 PS'

Poion. lQ = 6 cm and YQ:8 cm'

(i) Prove APXS is similar to AQXY'

(ii) Hence find the length of PS'

Marks

3

NOT TO SCALE

R, Q and Y are collinear

(i) CoPy this graph onto your answer sheet'

(ii) on tbe same set of axes' sketch thc graph of its derivativc ' f 
'(x)'

9

' - ,  : .  ' .
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F

(b) The graph shows the graph of y = f (x)'



QUESTION 7 (Continaed)

(c) Consider thc functiony : sinx * cos x in the domain 0 S.r 32n.

(i)

(ii)

Marks

7

(iii).

(iv)

. d vIrnd& .

Find the maximum and minimum values of sin r * cos x in the given
domain.

Show that the curve cuts thex a:ris atx=T and at *=T .

Hence sketchthe curve of/: sinx* cos.r in the domain 0Sx S2n.

r0



QUESTION 8

(a)

(Begin z nen' sheet)
Marks

2

NOTTO SCALE

In the diagram, xy is an arc of a circle with centre o andradius 12 cm. The

length of the arc XY is 4n cm' Find the:

(i) exact size of 0 in radians'

(it) area of the sector OXY'

(b) The region bounded by the-curv e y = 
{.*., '-,, 

the x axis a.rrd the lines x : 0

and x = 2 is rotated about the .r axis. Find the volume of the sotid formed.

(Leave Your answer in terms of e')

(c) A particle moves along a straight line about a fixed point o so tbat its

acceleration, 4 IrlS-2, at time t seconds is given by a'= E cos (U +t )'

Initiauy the particle is moving to tbe righr with a verocity of 2 ms 
"' irom

a position {g metres to the left of O'

(DFindexpressionsforthevelocityandposit ionofthepart icleatany
time t.

(iD Show that the particle changes directions when ' =fi, seconds'

( i iDAtwhatt imedoesthepart iclereturntoitsinit ialposit ionforthe
first time?

l l

1 . : : ' . : : . . j : : L

. i : r j . : r : : l



QUESTION 9 (Begitt a new shcet)

A super bouncy ball is dropped from a window l5m above the gorsd' It

rebounds 1 of its previous height with every bounce and continues to do so
)

urtil it stops. What is the total distance travelled by the ball?

NOT TO SCALE

The diagram shows a cone of base radius r cm and height I cm inscribed in a

sphere of radius 50 cm. The centre of the sphere is O and IOAB = 90"'

L e t O A : r c m .

a

S h o w t h a t r : { 2 5 0 0  - x ' .

Hence show tbat the volume, V cm3, of the cone is given by:

l\larks

4

(a)

(c)

(b) flre ntedian house price, .[p, in a certatn suburb is falling at an increasing rate

a.fier a recenl Peak.

What does this tell you abou tfi ^naffi '

1
h c m

I
(i)

( i i)

(iii)

v=t (2500 -i)(50+x)

Find the radius of the largest cone which can be inscribed in the sphere.

(Give your answer to the nearest rntr),

i-------:.-.\
.3__ _r_c!t!_-;.

I.
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/ QUESTION lo (Begin a nen' sheet)

{ (a) In a fish harchery, the fish popuration, N, satisfies the equation N : No e&'

I where No and k are.o"tt-ti and I is measured in months'

tr
( i ) I n i t i a l l y the rewere l000 f i sh in theha tche ryand l t+ .endo f5mon ths

therewere5000.Findthevalueofkcorrectto3decimalplaces.

Marks

6

(ii) Find the number of fish in the hatchery at the end of 8 months. (Give your

answer correct to the nearest hundred')

(iii) At the end of which month will the fish population exceed 50 000 for the

first time? 
,

(iv) At what rate is the population increasing at the end of six months?

(Give your answer "orr.rt to the nrrr.si hundred fish per month')

:

(b) Mario and Fei Lin worked out that they would save $50 000 in five years by 6

depositing all their combineJ monthly salary of $S-{Jhe leeinning 
of each

month into a savings account and wiitrdru*ing s 1 600 at 
lfre 

end of each month

for living expenscs. Thc savings account paid interest at the rate of 3o/o p'a'

comPounding monthlY'

(i) show tbat at the end of the second month, the barance in their savings

account,irnmediately-aftermakingtheir*i'ttg]alof$1600'would
ue givci Uv Sttr .OO1S' + 1.0025)S - I 600 ( 1'0025 + l)J'

(ii) Hence writc down an expression for the balance in tbeir acco'nt at the

end of the sixtieth month'

(iil) Calculate their combined monthly salary'

13

: : : . t  :
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QUESTION 8

(a)

(Begin s new sheet) Marks

2

NOT TO SCALE

ln the diagram, xy is an arc of a circle with centre o and radius [2 cm-

tength of the arc XY is 4n cm, Find the:

(i) exact size of 0 in radians'

(ii) area of the sector OXY'

l-'n0

(b) The region bounded by the curve y = { + e-" the.r axis and the lines r = 0

and x = 2 is rotated about the x axis. Find the volume of the solid forrned.

(Leave Your answer in terms of e')

(c) showthat ff i=d\-#
t ^ t ( &

Hencerp 
) ffi_s5

(d) Sketchthecurves y=cos2x and y= ' in*t  inthedomain0Jrszrc '

From your sketch find the approxirnate solution(s) of the equation

cos 2r- sin i, 
= O for the domain 0 S r s?n'



QUESTION e

(a) Evaluate :

o) Solve :

(Begin a new sheet)

E

ZQx3" -zn).
a=t

lo1,n16= x logt?

a

/e) Mario and Fei Lin worked out that they would save $50 000 in five years by
w' 

Jrp"rrri"g all their combined monthly salary of $S at the beginning of each

month into a savings account-and wiihdt"*ing $1 600 at the end of each month

for living r*prrrr"J The savings account paid interest at the rate of 3o/o p'a'

compounding monthlY.

(i) show that at the end of the second month, the balance in their savings

account, immediately-after making their withdrawal of $ I 600' would

be givenby $t(l .00252 + 1.0025)s - I 600 ( 1.0025 + l)J.

(ii) Hence write down an expression for the balance in.their account at the

end of the sixtieth month'

(iii) Calculate their combined monthly salary'

Marks
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QUESTION 10 (Begin a new sheet)

(a) A die numbered I to 6 is rolled twice. The sum S of the numbers which

appear upperrnost on thc die is calculated"

(i) Find the probability that S is greater than 9'

(ii) lt is known that 5 appears on the die at least once in the two throws'

Find the probability that S is greater than 9'

(b) I/re ntedian house price, $P, in a certain suburb is falling at sn increasing rate

a.lict's recenl Peak.

What does this tell You abou tfr ^naffi '

(c)

NOT TO SCALE

The diagram shows a cone of base radius r cm and height Ir cm inscribed in a

sphere of radius 50 cm. The centre of the sphere is o and /oAB = 90o.

Lct OA =.f, cm,

(i) Show that r - fiffiItz '

1ii) Hence show that the volume,' v cml, of the cone rs gtven by:

v= f  (2500-12) (50+x /

(iii) Find the radius of rhe largest cone which can be inscribed in the sphere'

(Give your answer to the nearest mm')

l 3

Marks
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