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Find the value of loge100 correct to three significant figures.

Completely factorise x® + 2x2-— 8x

. . 3x
Differentiate Sxi4
Rationalise the denominator of - -3
2J3-4

Solve [2x—~3] <13

]

ii)

Differentiate  In(sin x)

Hence write the primitive of 2cotx

UESTION 2

a) In AABC, AB is4cm long, BCis5cm and CA is 7cm long

i

ii)

A
4cm

Scm

NOT TO SCALE C

Calculate the size of the largest angle correct to the nearest minute.

Calculate the area of AABC correct to two decimal places.

b) D(0,~2), E(4,0) and F(2,4) are three points on the number plane

)

ii)

iii)

iv)

v)

vi)

Draw a diagram to represent this information.

Calculate the length of the interval DF.

Calculate the gradient of DF.

Write the equation of the line DF in general form.

Calculate the perpendicular distance from E to the line DF.

Calculate the area of the ADEF.
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UESTION 3
a) Write down the equation of the tangent to the curve y= e
at the point where x = 1.
b) ABCE is a parallelogram. CDL AB and CF L AE.ABis
10cm long, CD is 4cm long and AE is Scm long.
10cm
) ’B
j=
§
<+
C
NOT TO SCALE
i) Calculate the area of the parallelogram ABCE.
if) Calculate the length of CF.
4 3x
c) Evaluate |— 1 dx leaving your answer exact and in its simplest form.
2X7 -
d) In this diagram BE is parallel to CD.

A

NOT TO SCALE D

i) Prove that AABE is similar to AACD

ii) Given that AE =3m, ED=5m and BC =4m,
calculate the length of AB.

QUESTION 4
a) Solve (x—2):<9 and graph your solution on the number line.

b)

€)

The quadratic equation 2x*+9x—~4=0 hasroots of @ and B. Use this information
to evaluate the following expressions.

i)

iii)

The first three terms of a sequence are 20, 15, 11 1

ii)

iii)

iv)

a+p

a3+B3

4

State why this sequence is geometric, providing
evidence to support your answer.

Find the 8" term in this sequence.

Write an expression, in terms of n, for the sum of the first n terms
of this particular sequence.

Explain why the limiting sum of this sequence is 80.




QUESTION 5

a)

b)

i

if)

iii)

iv)

For the curve y =3x* — 16x® + 24x2

Show that the curve cuts the x axis only at the origin.

Find the turning points and determine their nature.

Find the points of inflexion.

Sketch the curve, showing the intercepts with axes, turning points and

points of inflexion.

A bag contains 5 red marbles, 3 blue marbles and 1 green marble. A marble
is selected from the bag at random and not replaced, and a second marble is
then selected.

i) What is the probability that one marble is green and the other blue ?

ii) What is the probability that the two marbles are of different colours ?

UESTION 6

a) The shaded area between the curve y =2 tan x, the x-axis and the
line x = g is rotated about the x-axis.

¥ y=2tanx

z
3

NOT TO SCALE

Calculate the volume of the solid formed.

b) The graph of y =1 +¢* is shown. A rectangle has been drawn
through the point (2, 1+¢€?).

y y=1+e*

> X

0 2
NOT TO SCALE
Show that the curve divides the rectangle into two parts of equal area.

c) A radioactive substance decays in such a way that its mass in kg after t days,
can be found using the formula M =M,e" .

Initially the mass of the substance is 80kg, and after 100 days the mass is 60kg.

i) Calculate the value of k correct to 4 significant figures.

ii) Using the value of k you found in part (i), calculate the haif life
(the time it takes for a sample to halve its mass ) of this radioactive
substance. Give your answer in days and hours, to the nearest hour.




UESTION 7
a) The probability of Elise winning a particular game of chance is 20%.

b)

©)

i) If she plays 3 games, what is the probability she will win at least 1 ?

i) What is the least number of games she must play before the probability
of her winning at least one game is 99% ?

i) Explain why the sum of the first n terms of the geometric series whose
first term is 20, and whose common ratio is —3 will be negative
for an even number of terms. Support your answer with calculation.

ii) Calculate the sum of the first 8 terms of this series.

iii) Calculate the least number of terms of the arithmetic series whose
first term is 20 and whose common difference is —3 which
are required for the sum to be negative.

Use Simpson’s Rule, with six equal sub-intervals, to find the area between
the curve y=sin?k , the x axis, and the lines x=0 and x= .

Leave your answer in exact form.

UESTION 8

a) ‘When Vanessa began her first job she decided to open an account and deposit
$50 per month into the account. The bank guaranteed an interest rate of 8% p.a.
compounding every 6 months if she agreed not to make any withdrawals.

i) How much will be in this account at the end of 12 months ?

ii) How much will be in this account at the end of 30 years ?

iii) How much will be in this account at the end of 30 years if Vanessa
doubles the amount of her monthly deposit to $100 per month at the
beginning of the 11" year, and doubles again to $200 per month at
the beginning of the 21% year ?

b) i) Show that the circle x*+ y?*—8x~6y =0 intersects the lines 3x -+ 2y = 12
and 3x —2y = 12 at the points (0,6 ) and (8, 6) respectively.

ii) Shade the region bounded by x* + y* — 8x — 6y =0, 3x + 2y = 12
and 3x —2y=12.

iii) Calculate the area of the region shaded in the previous part.
Give your answer correct to 3 decimal places.




UESTION 9
a) The equation x*—-6x — 8y —23 =0 represents a parabola.

b)

i) Calculate the co-ordinates of the focus of this parabola.

ii) Calculate the equation of the directrix of this parabola.

A particle moves from the origin at a velocity of 3ms™ for 3 seconds.

It then moves such that its velocity can be calculated using the formula

v=12— 10t + 24, where v is calculated in ms™ and t is the time
in seconds since the particle first left the origin.

i) At what times is the particle at rest ?

ii) Sketch the velocity-time graph for the first 8 seconds of this motion.

iii) At what times is the acceleration zero ?

iv) Calculate the position of the particle after 6 seconds.

v) Calculate the distance travelled by the particle during the first 6 seconds.

10
UESTION 10
a) Two different groups of individuals have populations with a rate of change

b)

which is proportional to the size of the population.

The first population increased in size by 20% in ten years.

The second population began with exactly twice the number of the first population,
and decreased in size by 20% in ten years.

Calculate the time required for the populations to be of equal size.

Yvonne is arranging a bank loan. The bank offers a reducible interest rate of 8% p.a.
She organises for her repayments to be made every 6 months, with the interest
calculated on the balance owing immediately prior to her repayment. As she expects
her income to rise by about 6% p.a., she decides to make each repayment 3% more
than the previous repayment.

Let the amount borrowed be $P, the size of the first repayment be $R and the term
of the loan be n years.

i) Write an expression, in terms of P and R, for the amount owed at
the end of the first year.

ii) Write an expression, in terms of P, R and n, for the amount owed
at the end of the nth year.

jif) Use the formula for the sum of a geometric series to write an expression,
interms of P and n, for R, the size of the first repayment.
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