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e Fill in the boxes at the top of this page.
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¢ In all calculations, show clearly how you work out your answer.
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Formulae Sheet: Higher Tier

You may need to use the following formulae:

Volume of prism = area of cross-section x length

3

Volume of sphere = = mtr

Surface area of sphere = 4 77> V

I~
Volume of cone = % nrih I
h
Curved surface area of cone = it r/
~N Yy

4
3

In any triangle ABC
C
Area of triangle = %ab sin C
b a
. a _ b _ ¢
Sine rule sinA  sinB  sinC A B

Cosine rule a® = b2 + ¢ —2bc cos A

The Quadratic Equation
The solutions of ax? + bx + ¢ = 0, where a # 0, are given by

‘o - b+ \ (b*-4ac)
- 2a
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LEAVE

Answer all questions in the spaces provided.

39231
27.9%

1 Use your calculator to work out

(a) Write down the full calculator display.

(b) Give your answer to 3 significant figures.

ATISWET eeeieeeaeaeaarassasasaaaaaasaaeeeeeaaeeraaees

2 Dario is using trial and improvement to find a solution to the equation

x+%:5
The table shows his first trial.
x X+ % Comment
4 4.25 Too low

Continue the table to find a solution to the equation.
Give your answer to 1 decimal place.

ATDSWET X S e eeaeaaasaaeeaaaaasesaaees
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LEAVE
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BLANK
3 (a) An ordinary six-sided dice is biased.
The probabilities of the dice landing on each of the numbers are
Number 1 2 3 4 5 6
Probability | p 1 1 4 1 2
Work out the value of p.
ANSWET P = ittt (2 marks)
(b) The dice is thrown twice.
(i) Complete the tree diagram.
First throw Second throw
4
1 4
6 Not 4
4
................ Not 4
Not 4
................ (2 marks)
(i) Calculate the probability that only one 4 is thrown.
ADNSWET oottt (3 marks)
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4 (a) Solve the inequality 2x+3=1

TURN OVER FOR THE NEXT QUESTION

Turn over p
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5 (a) (i) Multiply out s(s + 6)

ANSWET ..ot
(ii)) Multiply out and simplify 4(x-2)+3(x+2)

(b) Factorise completely the following expressions

(1) 2a* + a

ATDISWET e
(ii) 8x°y? — 4xy?

ATISWET e aaaaaaeaavaaaees
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6 (a) The star Alpha Centauri is approximately 40 653230000000 kilometres from earth.
Write this number in standard form to 3 significant figures.

(b) Light travels at approximately 298 000 kilometres per second.
There are 86400 seconds in a day.
How many days will light take to reach the earth from Alpha Centauri?
Give your answer to an appropriate degree of accuracy.

TURN OVER FOR THE NEXT QUESTION

Turn over p>
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7 A tin of diameter 7cm and height 12 cm has a label around it.

The label is glued together using a 1 cm overlap.
There is a 1 cm gap between the label and the top and the bottom of the tin.

Find the length and the height of the label.

Ilcm

Not to scale

I lem
~
Answer Length = ... cm
Height = ..o cm

8 Make x the subject of the formula

3x+2y=8y-3

Simplify your answer as much as possible.

APW/6K04/3301/2H
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9 Mr and Mrs Smith are buying a washing machine in a sale.

SALE
15% OFF
Washing Machine

Was £
Now £323

10 £4500 is invested at 3.2% compound interest per annum.
How many years will it take for the investment to exceed £5000?

ADNSWET ittt years (3 marks)
Turn over p
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11 (a) Solve the equation
Ix-1)=5(x-2)

ANSWET X = oot (3 marks)
(b) Solve the equation
x+1 x-3
> + 1 =2

You must show all your working.

APW/6K04/3301/2H
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12 yis inversely proportional to the square of x.
Wheny=3,x=2
Find the value of y when x =4

ANSWET Y = ittt (3 marks)

13

Enlarge the shaded shape by scale factor —% with centre of enlargement (-1, 0).

(2 marks)

Turn over p
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14 The table shows the distribution of ages in a health club.

Age, y (years) Frequency
0<y=<15 75
15<y=<20 350
20<y=<25 850
25<y<40 750
40<y=<170 600

(a) (1) Draw a histogram to illustrate this data.

0 10 20 30 40 50 60 70
Age, y (years)

(3 marks)
(ii)) Members over 65 pay a reduced subscription.
Estimate how many members are over 65.
ADSWET ottt (I mark)

APW/6K04/3301/2H
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(b) This histogram shows the pulse rates of some of the members of the club.

Frequency
density

30 40 50 60 70 80 90 100 110 120 130
Pulse rates (beats per minute)

60 of the members have a pulse rate lower than 50 beats per minute.
How many members have a pulse rate greater than 90 beats per minute?

Turn over p
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15 (a) Complete the table of values for y = (0.8)"

0.8

0.64

0.41

(I mark)

(b) On the grid below, draw the graph of y = (0.8)" for values of x from 0 to 4.

y A

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

(c) Use your graph to solve the equation

APW/6K04/3301/2H

AATISWET e eeeeeeeeeeeeeeeeeeeeeeee

(0.8)° = 0.76

=

(2 marks)
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2 +43
V3

16 Rationalise the denominator of

Simplify your answer fully.

17 A child’s rugby ball is 10cm long and has a volume of 200 cm®.
It is similar in shape to a full-size rugby ball.
A full-size rugby ball is 22 cm long.

%@@ﬂ% Not to scale

N~

«~—10cm———> 22cm

Find the volume of the full-size ball.

ADNSWET .ttt ae e cm’ (2 marks)

Turn over p>
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18 The diagram shows a float made from two cones with dimensions as shown.

Not to scale
12cm
6cm
<——10cm———>
Calculate the total surface area of the float.
ADNSWET ..ottt ettt seeeae s cm’ (5 marks)
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19 AB is a chord of a circle, centre O, radius 6 cm.
AB =7cm

Not drawn accurately

Calculate the area of the shaded segment.

Turn over p
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20 Solve the simultaneous equations
y=x+2
y = 3x°
You must show your working.
Do not use trial and improvement.
g AN 4TS USSR (5 marks)
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21 ABCD is a quadrilateral.
AB =7cm,AD = 6cm and BC = 9cm.
Angle ABC =75° and angle ADC = 90°

A

6cm W
<

9cm

Calculate the perimeter of ABCD.

Not drawn accurately

APW/6K04/3301/2H
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22 A water tank is 50cm long, 34 cm wide and 24 cm high.
It contains water to a depth of 18 cm.

Not to scale

= ?
T 18cm

24cm

i 34(41
50cm /

Four identical spheres are placed in the tank and are fully submerged.
The water level rises by 4.5cm.

Calculate the radius of the spheres.

END OF QUESTIONS
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