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Question 1
a) Aand C have co-ordinates (-/,2) and (6,/0) respectively.
Find the point B which divides AC internally in the ratio 2:3 .
. 4x . e
b) Find J dx . using the substitution ¥ =2x+1,
2x+1
. . (3x—1
¢y  State the domain of the function y = log, | .
kx+2
d 1) Show that the curves y =e™" and y=e¢™ intersectat x = % .
i) Find the acute angle between the curves at this point .

Question 2 (start a new page)

a)

10
. : . 5
Find the constant term in the expansion (3x2 + TJ .
o

by  Solve sin 4x = cos2x for 0°< x< 360°

c)

~d

3

3
Evaluate J—«—-C-if—————
0

Jo—ax?

Taking x = 2 as the first approximation for the root of sinx ~~;£ =0

find a closer approximation of the root using one application of Newton’s method.

Question 3 (start a new page)

a)

b)

Find the volume when the area between y =2sinx, the x and y axes and
X = % is rotated about the x axis .

1) State the domain and range of y = 2cos™ (x ~ 1)

ii) Hence sketch the curve

If @, and 7 are the roots of the cubic 2x” - 5x% - 3x+ 1 =0, find

1) a+p+y
.. 1 1 1
11) —+—+—
a By
ii1) a’+ B +y?
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Question 4 (start a new page)

The diagram shows a conical drinking cup of height 12¢m and radius 4cm.

a)
The cup is filled with water at a rate of 3cm’ per second.
The height of water at time ¢ seconds is 2 ¢m and the radius of the

water’s surface is » cm.

Wz

i) Show that r = %h .

Find the rate at which the height is increasing when the height

/i)
of the water is 9cm. (V = -1—7172?2 is the volume of a cone.)
b) x=2af and y = af’ are parametric equations for the parabola below.
y
\ R
A (2ap,ap?)
O T X
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Question 4 (cont.)

i) By finding the Cartesian equation of the parabola, find the equation 2
of the tangent at the point A.
i) The tangent cuts the x axis at 7. Find the coordinates of 7., 1
iil) Find the equation of the normal at A. 1
v) A line through 7 parallel to the axis of the }Jarabola cuts the normal at R. 1
Show that the coordinates of R are (ap, ap” + a).
1Y) Show that the locus of R is a parabola and state the equation of it’s directrix. 3
g
Question 5 (start a new page)
a)  ABCD is a cyclic quadrilateral. EF is a tangent to the circle and AC || EF. 3

Prove BD bisects ZABC .

b)  The velocity of a particle as it moves along the X axis is given by

vie Ox% + 18x + 27

1) Show that the particle undergoes Simple Harmonic Motion. 2
i1} What is the period of the motion? , 1
ii1) What is the amplitude of the motion? 2



Question 5 (cont.)

¢)  The position of two yachts, A and B out at sea subtend an angle of 60° at the
base C of a cliff. The distance AC is 3 tiines the height of the cliff and the distance
BC is 4 times the height of the cliff.

i) Show that the angle of elevation «® of the cliff from Point A is 18°26

@ The distance AB is 300 metres greater than the height of the cliff.
Find the height of the cliff.

Question 6 (start a new page)
a) Solvesz-—9*<8

b) By integrating both sides of the expansion

(1+x)" = "Cy+"Cx + ... +7°Cx"  prove
-1)" 1
l—i”C’I +l "Cod o + (G [ me—
) n+1 n+1
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Question 6 (cont.)
¢) A projectile is fired with velocity ¥ m/s from a point 0 at an angle & with the

horizontal and hits the ground at a horizontal distance R from 0.
Taking g = 10m/s® you may assume the equations of motion for the projectile.

fod

ie. X=0 y=-10
£ =Vcosd y=-10t+Vsin@
x=Vtcosd  y=-5t"+Vtsin@
y
/
7
g
N
60
o R X
2 «
i) Show that the range R = -ijlél 20 and that the maximum range 3
2
is given by —-.
g y 10
il)  The maximum range of a certain rifle is 2000 metres. 3

How much is the range increased when the rifle is mounted on a car
travelling at 30 m/s towards the target, the angle of elevation being unaltered.



Question 7 (start a new page)

b)

. d )
i) Show that —gf——(tan3 x)w 3tan’ x +3tan’ x
X

if) Hence find Jtan4 x dx

Prove by Mathematical Induction that

£

- 3 ~ 7 i2 Tl :
343 X2 +3" %2 = —gm(é” - 1) for all positive integers 7.

If the 3" and 4" terms of the binomial (1 + ax)"* are 264x* and 1760x°
and »n > a, find the values of @ and n.

End of Exam

Marks
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