Question 1 (4 + 3+ 2+ 3 =12 Marks)

[4] a) Evaluate the following integrals correct to 2 Decimal places .

3
L2 ox
(1)“‘0 X4+1 dx

5
(ii)ﬁz (mg‘-) dx

13] b) Solve the following for x ;—n z 1
-X

9 {2] ¢) Find the co - ordinates of the point which divides the interval AB
with A(1,4) and B(3,2) externally in the ratio 1: 3

[3] d) On the same diagram make a neat sketch of the graphs

y=x-2]
3
y: p—
X
} ; 3
For what values of xis | x-2 | < =~ |
X



Question 2 (5 + 5 + 2 = 12 Marks)

[3] @) ABC is a triangle inscribed in a circle. PA is a tangent to the circle. PQ is drawn parailel to AB
and meets BC produced to Q. Copy the diagram and prove APQC is a cyclic quadrilateral.

Diagram not to scale

[5]b) (i) Expand (x-a)’
(1) Given P(x)= 0 has atriplerootat x=a,
thatis Rx)= (x- 3}3 Q(x) where Q(x) is a another polynomial .
Show P‘(a) = 0.
(1i1) Hence or otherwise find the value of a and b if x =1 is a triple root of

X +x* +ax® +bx*-5x+1=0.

[2] ¢) Use Newton's method to find a second approximation to a root of

given that x = 0.5 is the first approximation . Give the answer correct to
three decimal places.



Question 3 (4 + 4 + 4 =12 Marks)

[4] a) If the displacement x centimetres from O at time t seconds is given by
x = 5 + 4gin?t

(1) Show that the motion is Simple Harmonic Motion,

(it) Find the Centre and Amplitude of the motion,
(1) Find the value of x for which the speed is maximum and determine this speed.

[4] b) Evaluate, leaving your answer in exact form

¥3
I—; dx
2 v1-16x°

[4] ¢) From a group of seven men and five women a team of six is to be formed
(1) How many possible teams are there,

(ii) What is the probability that the team will have at least four men.

Question 4 (7 + 5 =12 Marks )
[7] a) Molten plastic at a temperature of 250°C is poured into moulds to form car parts.

After 20 minutes the plastic has cooled to 150°C. If the temperature after t minutes is T°C , and if
the temperature of the surroundings is 30°C, then the rate of cooling is approximately given by

—— = ~k(T-30) , where ks a positive constant .

(i) Show that a solution of this equationis T = 30 + Ae~ Kt , where A is a constant.
(it} Show that the value of the constant A is 220 .
(ii1) Find the value of k correct to 3 significant figures.

{iv} The plastic can be taken out of the moulds when the temperature has dropped to $0°C. How
long after the plastic has been poured will this temperature be reached. Give the answer to the
nearest minute.

[5]1b) You are walking along a straight level fire track heading south at 6km/hr. The hut you are
heading for is 12km along this track and 8km east into the bush. It is getting late and you wish to
minimise the time to get to the hut. If you can travel through the bush at only 3kmv/hr, how far should
you continue down this track ( to the nearest metre ) before you turn into the bush towards the hut 7



Question 5 (8 + 4 = 12 Marks )

[8] a) Two points P(Zap,ap2 ) and Q(Zaq,aqz) lie on the parabola x2 - 4ay.
(i) Derive the equation of the tangent to the parabola at P,

(ii) Find the coordinates of the point of intersection T
of the tangents to the parabola at P and Q,

(iii) You are given that the tangents at P and Q in Part (i) intersect at an angle of 60°
Show that p~q = ﬁ(l +pq)
(iv) By evaluating the expression x* —4ay at T, find the locus of T when the tangents

at P and Q intersect as given in Part (jii).

ﬁ [4] b) Prove by Mathematical Induction that forn 2 1

P+ 3t e+ (211«1)}3 = (2n—1)n(2n+1)

1
3
Question 6 (2 + 4 + 6 = 12 Marks )
[2]a) Solvesin2x +sinx=0, 0s x < 2x

410

\ 15
A
12" Q

2000m

The angle of elevation of a tower PQ of height h metres at a point A due East of it is 157,
From another point B, due South of the tower the angle of elevation is 12°. The point A
and B are 2000 metres apart on level ground. Find the height h of the tower to the nearest
metre.

{6] ¢} (i) Draw a sketch of v = sin™' x. State the Domain and Range.

(i1} A region R is bounded by the curve y = sin " x, the x axis and the line x=1 Use
Simpson's rule with five function values to give an approximation for the area R, Give YOur answer
correct to two decimal places.



Question7(4+2+2+4=12Marks)
One method to score a home run in a baseball

X

ful,
y
A
50m/s
o 8\ 2 mfence
200m ———

game is to hit the ball over the boundary fence on the

A ball is hit at 50 metres per second. The fence 200 metres away is 2 metres high.

[4] (1) Derive the equations of motion of the ball in the x and y directions. ( neglect air resistance and

acceleration due to gravity can be taken as 10ms™?) .

[2] (ii) Show the ball would just clear the 2 metre boundary fence when
80tan” B - 200tan® + 82 = 0 , where 8 is the angle of projection .

(2] (iii) In what range must theta (8) lie to score a home run by this method.

{4] (iv} In an adjacent field another ball is hit at the same instant at 70ms™! and the balls collide.
Assuming theta 8 = 30° | Find the angle alpha (o) the angle of projection of the second ball
and the time and position where the balls collide.
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