Sixth Form Entrance Examination

Specimen Paper

MATHEMATICS 2

Time allowed: 60 minutes

Calculators are allowed.

Instructions to Candidates:

Write your solutions in the spaces provided.

Show all your workings clearly. Poorly set out work may be penalised.

Answer as many questions as you can. You may not be able to finish all the questions on
the paper in the time available.

There are a total of 70 marks available.

Lined paper is available if needed.



A

D

ABCD is a rectangle. BC = 4cm and BD = 20cm.
Give all answers in this question to 3 significant figures.

a) Find the length DC.

M is the point where the diagonals of the rectangle meet.

b) Find the area of the triangle ABM.

A formula used in physics is v = u + at.

a) If v=9u and ¢ = 2, find a in terms of u.

b) Make x the subject of:

ax+b
cx+d




3. a) Find the next two terms in the sequence 1,%, %, 28—7
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b) The nth term of a sequence is given by
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¢) Find a formula for the nth term of the sequence

) )

4. Alice and Ben have to shell the peas for lunch. If Alice worked on her own, as quickly as
possible, she would take two hours to shell the peas. If Ben worked on his own, as quickly
as possible, he would take three hours to shell the peas. In fact, both share the work.

a) How quickly can they shell the peas?

b) What fraction of the peas will be shelled by Alice?
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I invest £400 in a savings account at my bank. The account pays 2.25% interest over the
year.

Then, because I have been such a good customer I am then offered 2.75% interest per year
as long as long as I leave the money untouched for two more years. The interest is
compound interest.

a) How much will I have in the bank after the three years?

My friend thinks she can do better and she chooses to put her £400 into a different
account which pays 0.2% compound interest each month.
b) How much will she have in the bank after three years? Give your answer to the

nearest penny.




A bag contains 9 balls numbered 1, 2, 3, ...., 9. The balls which have an even number are
coloured blue; the remainder are white. I take a ball from the bag, replace it and then
take a second ball. What is the probability

a) that both balls are blue?

2
b) that the total score on the two balls is 177

3
c¢) both balls are white and the total score on the two balls is even?

2
For this question we let a 0 b = a? + b?. So, for example, 2 ¢ 3 =22+ 3> =13.
a) Work out 3 ¢ (-3).

2
b) Work out 2 ¢ (3 ¢ 4).

2
c) Solve the equation x 0 x = 3x + 9.

2
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8. Write x?+ 8x—4 intheform (x+ a)?+ b where a and b are integers to be found.

Hence find the minimum value of this quadratic expression and the value of x for which
this occurs.

Find the value of h, giving your answer to 3 significant figures:
(the diagram is not to scale)

45° ] 30°
120 m




10.

11.

x2—y?2
X

(x—y)?

a) Simplify

b) Express as a single fraction:

Solve the three simultaneous equations below
2x —y+z=-1
x+2y—z=6
3x+5y—7z=20

Please Turn Over



12.

A school expedition is rather badly organised. There are N children signed up for the trip.
One fifth of them are left behind at school. Eight are mislaid at a service station on the

way. Half the remainder are lost on the expedition. Five more are mislaid at a service
station on the way back.

a) Write an expression in N for the number of children who make it back to school.

In fact, one quarter of the children who signed up for the trip make it back to school.

b) Find N.




. 1, .
13. a) By substituting x = 1 + > into the equation 2x* + x3 —6x2 + x + 2 = 0,

show that 9p? + 9p + 2 = 0.

b) Hence solve the equation 2x* + x3 — 6x? + x + 2 = 0 fully.

End of Examination
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