THE KING’S SCHOOL, CANTERBURY

SIXTH FORM ENTRANCE EXAMINATION

2014-2015

MATHEMATICS
1 Hour

Attempt all questions if possible. Do not worry if there are topics you have never covered; do your best on whatever
you can attempt.

Questions are not necessarily in order of difficulty.

Marks for parts of questions are given in brackets as a guide.

Show as much working as you can. Calculators are allowed and their use expected.

There is a list of formulae at the front, not all of which need necessarily be used in this paper.

The paper has twenty-eight questions. Work quickly.
There are one hundred and twenty marks in total.
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Formula Sheet

Volume of prism = area of cross-section x length

3

Volume of sphere = % Tr
Surface area of sphere =4rr? a

Volume of cone = % mrlh

Curved surface area of cone = zrl

In any triangle ABC C

a _ b ¢
sinA sinB sinC

Sine Rule:
Cosine Rule: a%=b?+c?-2bc cos A
. 1 .
Area of a triangle = > ab sin C
The Quadratic Equation

—b+,/(b* - 4ac)
2a

The solutions of ax? + bx + ¢ = 0, where a # 0, are given by x =
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Ql.

(a) (i) Use your calculator to work out

v46.2 —17.5

2.39 x 0.7

Werite down all the figures on your calculator display.

(ii) Give your answer to (i) correct to 3 significant figures.

(b) Work out (2.34 x 10°) x (5 x 10%)

Give your answer in standard form.

(Total for Question is 5 marks)

Q2.
Write the following numbers in order of size.

Start with the smallest number.

0.038 x 10> 3800x10* 380 0.38x10™"

(Total for Question is 2 marks)
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Qas.

(a) Simplify x” x x3

(b) Simplify  (m*)?3

(c) Simplify
36af”

124’ f*

(Total for Question is 4 marks)
Q4.

Pavel and Katie share some sweets in the ratio 3 : 8

Katie gets 32 sweets.
(a) How many sweets does Pavel get?

Katie also has a tin of chocolates.

There are 80 chocolates in the tin. 45% of the chocolates have toffee in the middle.

(b) Work out the number of chocolates that have toffee in the middle.

(Total for Question is 4 marks)
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Q5.

(a) Simplify 4y +2x-3+3x+8

(b) Factorise fully 9x* - 6xy

(c) Expand 4(x+2)

(d) Expand and simplify (x — 5)(x + 3)

(Total for Question is 7 marks)
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Q6.

A cooker costs £650 plus 20% VAT.

(a) Calculate the total cost of the cooker.

£
A washing machine has a price of £260
In a sale its price is reduced by £39
(b) Write the reduction as a percentage of the price.

...................... %
3 kitchen chairs cost a total of £44.79
(c) Work out the total cost of 8 of these chairs.

o

(Total for Question is 7 marks)
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Q7.

Write as a single fraction in its simplest form the result of subtracting

1x-3 2x
x -1 from X7 I
(Total for Question is 4 marks)
Qs.

Here are the first 5 terms of an arithmetic sequence.
3 9 15 21 27

(a) Find an expression, in terms of n, for the nth term of this sequence.

Ben says that 150 is in the sequence.

(b) Is Ben right?
You must explain your answer.

(Total for Question is 3 marks)
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Q9.

Suppose

x=8.5x10°
y=4x108

Find the value of p.
Give your answer in standard form correct to 2 significant figures.

(Total for Question is 3 marks)

Q1lo0.

Solve the simultaneous equations

5x+2y=11
4x -3y =18

(Total for Question is 4 marks)
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Ql1.
Colin, Dave and Emma share some money.

Colin gets /1o of the money.
Emma and Dave share the rest of the money in the ratio 3 : 2

What is Dave's share of the money?

(Total for Question is 4 marks)

Qil2.
Solve
4x —1 x+4
+ =3
5 2
XS et
(Total for Question is 3 marks)
Q1i3.
XYZ is a right-angled triangle.
X s Diagram NOT
T accurately drawn
1.35m s e
O =
Y 3.25m Z

Calculate the length of XZ.
Give your answer correct to 3 significant figures.

(Total for Question is 3 marks)

https://metalrockseducation.co.uk/



Ql4.

Make t the subject of the formula 2(d—t) =4t + 7

(Total for Question is 3 marks)

Q15.

(a) (i) Factorise x*>—12x+27

(Total for Question is 4 marks)
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Qie.

[ . ¥ L« e

Shape P is reflected in the line x = -1 to give shape Q.

Shape Qs reflected in the line y = 0 to give shape R.

Describe fully the single transformation that maps shape P onto shape R.

(Total for Question is 3 marks)
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Q17.

Mr Watkins needs to buy some oil for his central heating.

Mr Watkins can put up to 1500 litres of oil in his oil tank.
There are already 850 litres of oil in the tank.
Mr Watkins is going to fill the tank with oil.

The price of oil is 67.2p per litre.
Mr Watkins gets 5% off the price of the oil.

How much does Mr Watkins pay for the oil he needs to buy?

(Total for Question is 5 marks)
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Qis.

Here are two triangles T; and Ta.

Diagram NOT
accurately drawn

The lengths of the sides are in centimetres.

The area of triangle T1 is equal to the area of triangle T2.

a+\/b

Work out the value of x, giving your answer in the form where a and b are integers.

(Total for Question is 5 marks)
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Q19.

Diagram NOT
accurately drawn

i -

A, B, Cand D are points on the circumference of a circle, centre O.

Angle AOC=y.

Find the size of angle ABC in terms of y.

Give a reason for each stage of your working.

(Total for Question is 4 marks)
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Q20.

(a) Solve
4(8x —2
g =10
3x
(b) Write as a single fraction in its simplest form
2 1

tanf + 3  tanf — 6

(Total for Question is 6 marks)
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Q21.

Henry is thinking about having a water meter.

These are the two ways he can pay for the water he uses.

Water Meter No Water Meter
A charge of £28.20 per year A charge of £107 per year
plus

91.22p for every cubic metre of water used

1 cubic metre = 1000 litres

Henry uses an average of 180 litres of water each day.

Henry wants to pay as little as possible for the water he uses.

Should Henry have a water meter? (Show your working)

(Total for Question is 5 marks)
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Q22.

Simplify fully
S ). o [

x* —4x-21

(Total for Question is 3 marks)
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Q23.
The diagram shows a large tin of pet food in the shape of a cylinder.

6.5 ont Diagram NOT
A accurately drawn

S

The large tin has a radius of 6.5 cm and a height of 11.5 cm.
A pet food company wants to make a new size of tin.

The new tin will have a radius of 5.8 cm.

It will have the same volume as the large tin.

Calculate the height of the new tin.

Give your answer correct to one decimal place.

(Total for Question is 3 marks)
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Q24.

Bob asked each of 40 friends how many minutes they took to get to work.

The table shows some information about his results.

Time taken (m minutes) Frequency
0<m<10 3
10<m<20 8
20<m<30 11
30<m<40 9
40<m<50 9

Work out an estimate for the mean time taken.

...................... minutes

(Total for Question is 4 marks)
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Q25.

The diagram shows a quadrilateral ABCD.

16 cm

Diagram NOT accurately drawn

AB =16 cm.

AD =12 cm.

Angle BCD = 40°.

Angle ADB = angle CBD =90°.

Calculate the length of CD.
Give your answer correct to 3 significant figures.

(Total for Question is 5 marks)
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Q26.

Solve the simultaneous equations xX*+y*=9
X+y=2

Give your answers correct to 2 decimal places.

(Total for Question is 6 marks)

Q27.

Carolyn has 20 biscuits in a tin.
She has

12 plain biscuits
5 chocolate biscuits
3 ginger biscuits

Carolyn takes at random two biscuits from the tin.

Work out the probability that the two biscuits were not the same type.

(Total for Question is 4 marks)
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Q28.

Diagram NOT accurately drawn

ABC is a triangle.

AB =8.7 cm.
Angle ABC = 49°.
Angle ACB = 64°.

Calculate the area of triangle ABC.
Give your answer correct to 3 significant figures.

(Total for Question is 5 marks)

END OF EXAM
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