
Question I
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I

Begin a new page

ABCD is a par-allelogram. E is the point on cD such thar,

(i) Copy the diagram showing the above informadon.

(iD Show that ABED is a cyclic quadrilareral.

Marks

(a) Find the value of cos t( 
f) 

in terms of rr.

(b) The acute angle between the line x -2y +3 =0 and the line

(i) Show rhat I 
t- -.t 

l= ,
I  m + 2  |

(ii) f'rnd the possible values of m.

(c) golve the equation f"(t
2 + l e )  = 2 l n ( x + t )

l =mx  i s  45 " .

BE = BC.

(d)



Question 2

2

Begin a new page

(a)Find lge Y

(b) Solve rhe inequality 
x' +9 

< 6
x

(c) (i) Factorise 3xt +3x' -.r - t

(ii) solve the equation 3En3 0 +3tan' e-tan 0 -t : 0 for o < 0 1 v

@) 4Zt ,f) is a point on the parabola x' = 4y wirh focus F. The point M divides
the interval F P externally in the ratio 3 : l.

(i) Show that as P moves on the parabola x' = 4y, then M moves on the parabola
, '  = 6 y  + 3 .

(ii) Find the coordtnates of the focus and the equation of the directrix of the locus of M.

Question 3 Begin a new page

(a) Find the gradient of the tangent to the curve y = tan 
-t 

+ at the point on the curve
where .r = 1.

r + l(b) A function is given by the rule /(r) =
x + 2

Find the rule for rhe inverse function / 
-t(r) 

.

(c) At any point on the curve y = f(r) the gradiEnt function is given by

I f  l= tc  when r= t l ,  f ind theva lueof  y  when x_2n

2 o o s 2 r  + 1 .

( d )Use thesube t i r u t i onx '=u2 ,u>0 , toexp ress theva lueo f [ ' *+
J ,  x + 2 f i

in the fonn ln a for some constant a > 0.

Marks

3

3

d y =
dr



Marks

Question 4 Begin a new page

(a) Fincf the exact value of 
t: # 

dx .

(b) A partrcle is moving in a straight line. At time f seconds its displaement .r metres

frOm a fixed poinr O on the line is such that t = x7 -3 x +2 .

(i) Find an expression for its velocity v in terms of x.

(ii) Find an expression for its acceleration a in terms of .r.

(c) Cwrsider the funcuon ) = 2os 
-t 

0 - t) .

(i) Find the domain and range of the function.

(ii) Sketch the graph of the function.

(d)Theradius rkilometres ofacircularoil spill attime rhoursafteritwasfirstoherved 4

is given by , = l$ . Find the exact rate of increase of the area of the oil spill
l '+ I

when the radius is 2 kilometres.

Question 5 Begin a new page

(a) Cor\sider the function /(t) 
- lnx

x
(i)Findthecoordinatesandthenatureof thestationarypotntonthecurve y= f(x) ,

(ii) Explain why f Qr) <Ik) and hence show that n" <eo

(iii) {X , -2) is a point on the curve y = f(x). Starting with an initial approxirnation

of' X = 0' 5, use one application of Newton's method to find an improved
approximation to the value o[ X, giving the answer sorrectlo 2 decimal places.

4



Marks

Question 5 (Cont)

(b) A machine which initialty costs $49 000 loses value at a rate proportional to the
difference between its current value $M and its final scrap value $1000.
After 2 years the value of the machine is $25 000.

(i) Explain why += -k(M- l0O0) forsorne constant & > 0, and verify that' d t

M =1000 + Ae 
-L' 

, A constant, is a solution of this equation.

(ii) Find the exact values oI A and k.

(iii) Find the value of the machine, and the time that has elapsed, when the machine
is losing value at a rate equal to one quailer of the initial rate at which it loses value.

Question 6 Begin a new page

(a) If a, B and Xarcthe roots of 3x3 + 5x2 -7x + 4 ' 0, find the values of

( i )  a +  p +  2 6
(ii) aF + aX + PX

(b) Two circles touch internally at a polnt P. A line thlgugh- P cuts the
i*att". circle at A and the larg-er circle at B. A second llne dnrough P cuts
the smaller and larger circles at C and D respeCdvely.

(i) Draw a diagram shorving this information.

(ii)kove that AC is Pardlel to BD.

(c) A particle moving in a straight line is performing Simple Harmonic Motion. At time
I seconds its displacement ,r metres from a fixed point O on the line is given by

r = 2sin3 t - z.ttos 3l .

( i )Express r  intheform x-Rsin(f  t -a) forsomeconstants R>0 and O<a.t .

(ii) Describe the initial motion of the particle in terms of its initial position. velocity and
acceleration

(iii) Find the exact value of the first time that thc particle is 2 metres to the left of O and
moving towards O

2



Marks

Question 7 Begin a new page

(a) Use the method of mathernatical induction to prove that
integers n > l.

7n -5tt is even , for all positive

(b) Given that ABCD is a cyctic quadrllateral, show that

t a n A + t a n B + t a n C  + t a n D = O

A particle is projccted with velocity V rns 
-r 

from a point O atan angle of elevation a .
Axes Ox and 4 are taken horizontalty and vertically through A Th; particle just clearstwo veftical chimncys of height Ir metres at horizontai aisanies of p *Lr", *i q metres
from O.Theacceleration due to gravity is taken as t0 ms 

-t 
and air resistance is ignored

(i) Write down expressions for the horizontal disptacemenr x and the vertical
displacement y of the par0cle after time f seconds.

(i i) $rrow ttrat v' :sP'(t+1���*, 'a.)
ptana -h

lr(p + q.,)
pq

+

6( c )

iiir) Show that tan a =
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