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Question One (12 marks)

a) Find t -g-' J 9+x'

c) sotve-f<t

b) Given f (i:1rin-'2",
2

i) State the range of /(:r)
ii) State the domain of/(x)
iii) Sketch/(x)

Marks

t1l

t1l

t1l

l1l

l2l

t3l

ill
{21

d) Evaluat " l' *t[V *' A*using the substitution u =7- xz

e)D
ii)

Showthatthereis asolutionto n3 =x+lbetween x=1and x:2
Use one application ofNewton's method and x = 1.5 to find a

fi.rther approximation correct to one decimal place.
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Question Two (12 marks)

a) The pointP(2,3) divides the interval AB intemally in the ratio 2:3 .

If,4 has coordinates (-t,0) find the coordinates of B.

b) A tunction is defined .f (x) =1- + .

x

D Find /-'
ii) Evdluate f" (4)

c) Given P(x)=2x3 -I7x2 +7x+8:

i) Show that (x -1) is a factor of P(x)

ii) Hence fully factorise P(x)

Marks

l2l

t1l

t1l

t1l

l2l

d) The diagram shows the parabol ax' = 4ay . The poirfi P(2ap,ap') where p + 0 lies

on the parabola. The normal at P cuts the y-axis at L. M is the midpoint of zP.

Diagram not
to scale

ap)

at P is x+ py = apt +2ap .

Find the coordinates ofZ, the point where the normal
cuts the y-axis.

Show that SMis parallel to the tangent at P.

Lzl

tll

l2l
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Question Three (12 marks) Marks

a) Find the size of the acute angle between the lines whose equatioru are i3]

x-2y-1=0 andx+3y+2=0

b) A tower TO is due north of an observer at A. The angle of elevation from A to the top of
the top of the tower T is 10". From a point B due east of the tower, the angle of elevation

to the top of the tower is 15" . The distance from A to B is 400m

i)
ii)
iii)

Find an expression for AO in terms of ft.
Calculate the height ft of the tower.

Find the bearing of A from B

LII

t3l
l2l

c) The polynomial P(x) is defined as P(x) = xt + axz +2ax +b

where a and 6 are constants. The zeros of P(x) are2,-3 and y .

Find the values a,b and y

[3]
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Question Four (12 marks) Marks

a) Find J2cos'4xdx

b) The velocity of a particle is given by * = 2-3e-'where x is the displacement in metres
and r is the time in seconds. Initially the particle is at the origin.

i) Find an expression for the accelerationi of the particle at any time /. tll
ii) Find an expression for the displacementxof the particle at any time t. t7l
iii) Find the time when the particle is next at rest (give exact answer). lzl
iv) Explain what happens to the acceleration and hence the velocity

as I becomes very large. t2l

c) Prove by mathematical induction that 2x5n-1 +12, rs

divisible by 7 for all integers n ) 1

t3l

l2l
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Question Five (12 marks)

a) In the diagram below the tangent at P meets AB at X.

If AB = 5.5cm and PX = JGr*find the length of BX,

a2.tx- - tyal
Evaluate lim-"" = "x+o J*2 *X-4

Marks

l2l

t1lb)

c) i)
ii)

d) i)

ii)

Write JTsinx+ 2cosxin the form rsin(x+ a) l2l

Henceorotherwisesolve Ji2sinx+2cosx =1J, for0< x<2n t3l

Prove sin3d = 3sin 0 -4sin3 0

Hence find the value of I in the triangle

lzl

l2l

X
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Question Six (12 marks) Marks

a) If the displacement of a particle is given by x : 2sin2t +3cosZt, show 12)

that the motion of the particle is simple harmonic.

b) Jane is inflating balloons for the Year 12 Formal. Each empty balloon is being inllated so

that its volume increases at the rate of 8cm3 I s .

i) Show that the radius at anytime r ,, , = f
ii) Find the rate of increase of the surface area after 4 seconds

iii) The balloon will bwst when the surface area reaches3000cm2 .

After how many seconds should Jane cease inflation?

c) Two circles touch each other extemally at C. The tangent to the smaller

circle at,4 meets the larger circle at D and E. EC meets the smaller circle at B.

FC is the common tangent to both circles. copy or trace the diagram.

Prove /"FAC = IFCA
Prove IACD = IACB

l2l

l2l

t3l

lzl
tzl

i)
ii)
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Question Seven (12 Marks)

a) Find the gradient ofthe tangent to y =sin-t (tanx) atx = 0 .

b)

Marks

l2l

A particle is projected from the top of a tower with a velocity of 3}ms-tto hit an object

that is 120 metres away in the horizontal direction and 35 metres below in the vertical
direction (as shown above). The components of its displacement after / seconds are:

x :3ot cos o .l 

o. not orove these.
y :30t sin? -5t' +35 )

i) If the particle hits the object prove 80 sec' 0 -I2}tan 0 -35 = 0
ii) Find the angle of projection to the nearest minute
iii) Find the time taken for the particle to reach the object

c) In triangle ABC below AB : p, AD = q, AC = r, IBAD :1= IDAC
J

t3l

t3l

l2l

l2l

D

Showthut 
1 +1= I

pl q

diagram not
to scale

120 m

@,z4pV*
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