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Question 1  (Start a new page)

a) Theline 3x + ky = 11 passes through the point (2, -1). Find the value of £

m2-3m
m2-9 ’

b} Simplify

¢) Ifm=1.6x 10°, write i— in scientific notation.

3
d) Solvexz =5, correct to 2 decimal places.

. : _ 1
) Find the integers @ and 5 such that T av15 + b.

f) Ifoand P are the roots of 3x2 + 2x — 9 = 0, what is the value of ff—ﬁ‘?

@)

@)

@)

@)

)

@)



Question 2 (Start a new page)

a)
E
A
=1 45\ /60 I
B 1m Cc 1m D
i.  What are the exact lengths of AC and EC. 2)
ii.  Find the length of AE to the nearest centimetre. 2)
cosec? - cot? 8
b) Prove that wioeng = SeC 8. 2)
c) A parabola P has equation x2 = 4(3 — y). 3

State
i.  the coordinates of its vertex
ii.  the equation of its directrix
iii.  the coordinates of its focus
iv.  its focal length.

Draw a neat sketch of P and clearly indicate on it the above features.

d) Consider the equation x2 + (k —4)x +9 = 0. 3
For what values of % does the equation have distinct real roots?



Question 3 (Start a new page)

a) Differentiate:

Lo 6}
ii.  (x3+4)8 )
i (2)

b) Evaluate
i [70+ x+ 1) dx @)

i [ xvx dx @)

¢)  Find the exact volume generated when the region bounded by the curve y = 6x — x?2

and the x axis is rotated about the x axis. 3



Question 4 (Start a new page)
The diagram below shows the circle x% + y? = 25,
P is the point where it meets the y axis and Q is a point where it meets the x axis, as shown.

Y

N
N

Copy or trace the diagram on your answer page.

a) State the co-ordinates of P and Q. 1
b) Prove that R(3, 4) also lies on the circle and mark it on the diagram. (18]
¢) Find the gradient of PR. (1)

d) M is the midpoint of PR and O is the origin.
Prove that OM and PR are perpendicular. 2)

e) Show that the equation of PR is

x+3y—15=0. 1)
f) Find the perpendicular distance between Q and the line PR. 2)
g) Find the area of APQR. (2)

h) On the diagram shade the region in which x? + 3% < 25 and x + 3y — 15 = 0 are both

true. (2)



Question 5 (Start a new page)

a) Ifloggx + 2loggy = 2, express x in terms of y. (2)
b) Find the primitive function of: 4)
. 8x
t 1+ 2x?
i, 4e%*
¢) Solve the following equation for x. (#)]

e + ¥ — 12 = 0.

d) 1. On the same diagram sketch the curves y = e* and y = e ™. 2

Clearly label any the important features

ii. Calculate the exact area bounded by the curves y = e*,y = ¢™*

and the line x = 4. (2}



Question 6

b)

If the area of the sector swept out by the pendulum is 2430 cm”.

(Start a new page)
Find [ (sin 3x) dx )]
i. Differentiate sin*x. )
ii. Hence evaluate f?(sin® xcosx)dx )

Find the equation of the normal to y = x sin x at the point where x = -725.(3)

Sketchthe curve y =3cos2x 0<x<w 2)
A pendulum is 90 cm long and swings through a sector whose extreme
positions are indicated by the points P and Q.

O

NOT TO SCALE

90 cm

2

Find the length of the arc PQ. (2)



Question 7 (Start a new page)
a) Use Simpson’s Rule with three function values to find a two decimal )

.. 3
approximation to f1 X+ %dx.

b) In the diagram below AD H CE, angle ADB = 40°, angle ACE = 65° and AB = AC.
Find angle BAC giving reasons. 3)

40

c) ABCD is a square. AABE is equilateral.

D c
E
A B
a. Prove angle EBC =30°. (2)
b. Prove triangles EBC and EAD are congruent. 2)

c. Ifthe lengths of the sides of the square are k, prove that the area of CDE is

R 3)



Question 8 (Start a new page)

a)
b)
c)
d)
e)
f)

Ify = log,(x? + 1), find % and g‘. 2)
Show that y = log, (x? + 1) is an even function. @)
Show that there is one stationary point and determine its nature. 2)
Find any points of inflexion. 2)
Sketch the curve, showing any important features. 2)
Find the positive values of x for which the quantity y is increasing at a decreasing

rate. (2)



Question 9 (Start a new page)

2
a) 1. Given that a® + b* = 11ab, use this result to show that (ag—b) = ab. §))

ii. Hence write log (a—;ﬁ) — %(log a + log b) in simplest form. 2)

b) A biased coin is tossed » times. If the probability of getting a head is —z—,
1. find the probability of getting » tails. 1)
it.  find the probability of getting at least one head in » tosses. 1)
iii.  what is the least number of times would you have to toss the coin so that the

probability of getting at least one head is greater than 99%? (2)

¢) One bag contains three black marbles and one white marble. Another bag contains
two black marbles and three white marbles. Tamzid takes one marble at random from
each bag and places them in a third bag.
1. What is the probability that the third bag contains
1. Two black marbles? (1)
2. One white and one black marble? 2)
ii.  Ifone ball is then taken at random from the third bag, what is the probability

that it is black? 2)



Question 10 (Start a new page)

a) The sum of the first » terms of a certain arithmetic series is given by:

S, = 2T
i.  Calculate S; and S,. (2)
ii.  Find the first three terms of the sequence. 2)
iii.  Find and expression for the nth term of the sequence. (1)

b) An infinite geometric series has a first term of 4, a common ratio of », and a limiting sum

of 25r. Find the value(s) of r. 2)

¢) Atthe beginning of each year, Priyanka will deposit $10 000 in a fund paying 10% per
year compound interest. Interest is calculated annually.
i.  What will be the value of Priyanka’s first deposit when she has invested it for »
years? 1)
ii.  Show that when her first deposit has been invested for  years the total value of

all her deposits will be:

10000(1.1)(1.17%-1)
$ — (2)

iii.  Priyanka will withdraw all her funds when their total value exceeds $550 000.

How many deposits will she make? (2)

End Of Paper.
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Isin ax dx
2
Isec ax dx

Isec ax tan ax
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