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Formulae Sheet: Higher Tier

length

Volume of prism = (area of cross-section) × length
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Curved surface area of cone  
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Volume of sphere =  

Surface area of sphere =  

π r 3

4

In any triangle ABC

a
sin A

= b
sin B

= c
sin C

a 2 = b 2 + c 2 – 2bc cos A

Area of triangle =  ab  sin C

The Quadratic Equation

– b ±   (b 2 – 4ac)

2a
x = 

Sine rule

Cosine rule

The solutions of ax 2 + bx + c = 0
where a ≠ 0, are given by
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10 A £1 coin is 3 mm thick and has a diameter of length 12 mm.
Its mass is 10 g.

Calculate the density of the coin.

..............................g/mm3 [4]

11 (a) Solve.

8x – 14 = 4(x + 7)

(a) .....................................[3]

(b) Solve algebraically these simultaneous equations.

6x + 5y = 11
4x – 3y = 20

(b) x = ...................................

y = ..............................[4]

12 mm

3 mm
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12 The table summarises the times spent on mobile phones by 100 girls during one day.

(a) Complete the cumulative frequency table.

[1]

(b) On the grid, draw the cumulative frequency graph for these data.

[3]

0 5 10 15 20 25 30

Time (t minutes)

0

20

40

60

80

100

Cumulative
frequency

Time 
(t minutes) 0 � t < 5 5 � t < 10 10 � t < 15 15 � t < 20 20 � t < 25 25 � t < 30

Number 
of girls 8 12 18 32 20 10

Time 
(t minutes) t < 5 t < 10 t < 15 t < 20 t < 25 t < 30

Cumulative
Frequency 8 20
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(c) Use your graph to find

(i) the median,

(c)(i) ...................minutes [1]

(ii) the interquartile range.

(ii) ...................minutes [2]

(d) A similar survey was done with a group of 100 boys.
The median for the boys was 14 minutes.
The interquartile range for the boys was 18 minutes.

Make two comparisons between the results for the girls and the boys.

1 .........................................................................................................................................................

............................................................................................................................................................

2 .........................................................................................................................................................

........................................................................................................................................................[2]

(e) The 100 girls in part (a) were selected by stratified sampling from a school of 900 girls.

Explain briefly how to select a stratified sample in this situation.

............................................................................................................................................................

............................................................................................................................................................

........................................................................................................................................................[2]
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13 The slope of the road through Hardknott Pass (in the Lake District) is 33% in places. This means that
the road rises 0.33 m for each metre measured along the road surface.

Calculate the angle the road makes with the horizontal.

........................................° [3]

14 A journey into London took 48 minutes by public transport.
The same journey took 75 minutes by car.
Both times are to the nearest minute.

Calculate the upper bound for the difference in these times.

........................... minutes [2]

1 m
0.33 m

Not to scale
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15 When looking out to sea, the distance to the horizon is proportional to the square root of your height
above sea level.
When you are 5 m above sea level the distance to the horizon is 8 km.

What is the distance to the horizon when you are 120 m above sea level?

................................... km [3]

TURN OVER FOR QUESTION 16
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16 A designer cut a 270° sector of a circle from a copper sheet. 
The sector has radius 40 cm, as shown in Fig. 1.
The designer then joined the two straight edges together to form the cone shown in Fig. 2.

(a) ]2[.mc03 si enoc eht fo suidar esab eht yhw nialpxE

(b) Calculate the capacity of the cone.

(b) ............................ cm 3 [4]

270°
40 cm

40 cm

F ig F1 . ig. 2
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