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QUESTION 1
a) Integrate ;

b I=-{2e‘+1
i) I= j sin*4x dx

2
b) By using the substitution u=1-r" integrate I =J‘%
33 dx
c) Evaluate I 5 -9_‘_7
d) If y=2sin"(x—_1)
2
i ) Write down the domain and range
oo @Y
i) Find —
) dx

iii) Find the equation of the tangentat x=1

QUESTION 2

E
D

a) Given A C parallel to FD, prove ACDF is a parallelogram.

”
b) Solve the inequality and graph the solution on a number line ; 2x+3

c) Prove by Mathematical Induction for positive integral values of n ;

1+4+8 + 8+ . +4""=-‘£—:‘;-_:—1

3
d) Evaluate ; 1 =J.o“-————9 d71‘6 =
Jo-16x

=Y v

>1

QUESTION 3

a) Solve the equation 2cos® x+3sinx —=3=0 for 0 Sx<27%

b) By expressing JBcosx—sinx in the form Acos(x +0) where o is acute , solve

the equation Bcosx—sinx =1 for 0 <x< 2w

¢)i) Find the value of k for which the polynomial 9x* —25x* +10kx — k* is divisible
by both (x - I) and (x + 2).
ii) With this value of k, find the roots of the equation 9x*—25x" +10kx —k* =0

d) i) Show that the polynomial p(x) = x> +x—1 has a root in the interval

O<x<l1
ii) Starting with the first approximation that x, = 0.5, use Newton's Method for the

above polynomial once to find a better approximation correct to 3 sig. figs.

QUESTION 4

a) In a certain municipality the ratio of boy births to girl birthsis 11 : 10. A certain
couple in the community wish to have at least one girl in their family. How many
children must they have to be 90% confident of having at least one girl in the family ?

b) Let A(-4, -7) and B(2, 2) be points in the number plane. Find the co ordinates of
the point P (x, y) which divides the interval externally in the ratio4: 1.

T

: T
c) Find the minimum value of y=4cos4x for y <x< >

d) A projectile is fired with velocity 900 m/s atan angle a such that tan & =§— s

assume g = 10m/s’.
i) Derive the horizontal and vertical equations of motion and position for the
projectile.
i) Find the maximum height reached by the projectile
iii) Find the maximum distance reached by the projectile.
iv) If the angle of projection (ie o) was increased by 10% , would there be
corresponding increase in the distance reached (range) by the projectile ?

Justify your answer.
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QUESTION 5

a) A man walks 500 metres from A to B on a flat, straight road. From A a tower is
directly North with an angle of elevation to its top of 37°. From B the tower is due
west and the angle of elevation to the top is 30°. Find the height of the tower to the

nearest metre.

b) A lady has three bags of fruit. Bag A contains 5 red and 3 green apples, Bag B
contains 4 red and 3 green apples and Bag C contains 3 red and 7 green apples. One
bag is selected at random and from the bag two apples are selected without
replacement. What is the probability that the two apples selected are both red ?

c) As an Optus television cabl'e is pulled from a large
spool to be strung from the telephone poles along
the street, it unwinds from the spool in layers of
constant radius (see figure). If the truck pulling
the cable moves at a steady 6m / sec, use the
equation s=r6 tofind out how fast

(radians /sec) the spool is turning when the layer
of radius 1.2misbeing unwound.

d) The acceleration of a particle travelling in a straight line is given by a= -(7;1—17
where ¢ is in seconds. If the body starts at rest from the origin find ;
i) An expression for the velocity.
ii) The velocity after 4 seconds.
iii) An expression for the displacement. |
iv) Find the displacement after 1 second.
v ) Graph velocity (v) against time.
vi) Graph position (x) against time.

QUESTION 6
od(l ,
a) Show that x=E(;v J

b) Given a particle oscillates in Simple Harmonic Motion such that x = -n’x ,
express v as a function of x. The amplitude of the motion is a.

c) A particle experiencing Simple Harmonic Motion has a velocity of 8 cm/sec

towards O when it is 1.5cm from O. If the period of the motion is g seconds, find ;

i ) the maximum velocity of the particle.
i) the maximum displacement of the particle.
iv) the maximum acceleration of the particle.

a1
d) i) Differentiate y=tan 1; x#0
d " a1
and hence show —|tan" x+tan” —|=0
dx x

ii) Sketch the curve y=tan™ x +tan™ 1
x

QUESTION 7

a) Points P(Zap, apz) and Q(Zaq,aqz) lie on the parabola x” = 4ay. If the chord
PQ subtends an angle of 90° at the vertex of the parabola, prove that PQ cannot be
a focal chord.

b) Assume that the rate at which a body warms in air is proportional to the difference
between its temperature T and the constant temperature A of the surrounding air. This

rate can be expressed by the differential equation % =k(T - A) wheretis

the time in minutes and k is a constant.
i) Show that T=A+ Ce"™ |, (where C is a constant) is a solution to the differential
equation.
ii) A cooled body warms from 5°C to 15°Cin thirty minutes. The air temperature
is 40°C ;
o) Find the temperature of the body after a further 30 minutes (ans
to the nearest degree)
B) Find how long (in minutes) the body will take to reach a
temperature of 30°C
&) Explain what will happen to T as 7 becomes large.
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