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Your TurnWorked Example

Page 38

In the diagram 𝐴𝐵𝐶 and 𝐴𝐸𝐷 are straight lines and 𝐵𝐸 is 
parallel to 𝐶𝐷.

The length 𝐴𝐵 is 20 cm and the length 𝐵𝐶 is 27.5 cm.
The area of triangle 𝐴𝐵𝐸 is 83.2 cm2.
Work out the area of triangle 𝐴𝐶𝐷.

In the diagram 𝐴𝐵𝐶 and 𝐴𝐸𝐷 are straight lines and 𝐵𝐸 is 
parallel to 𝐶𝐷.

The length 𝐴𝐵 is 10.5 cm and the length 𝐵𝐶 is 18.9 cm.
The area of triangle 𝐴𝐵𝐸 is 45 cm2.
Work out the area of triangle 𝐴𝐶𝐷.

Dr Frost 324o
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In the diagram 𝐴𝐵𝐶 and 𝐴𝐸𝐷 are straight lines and 𝐵𝐸 is 
parallel to 𝐶𝐷

The length 𝐵𝐸 is 8 cm and the length 𝐶𝐷 is 16 cm
The area of triangle 𝐴𝐵𝐸 is 𝑥 cm2

The area of quadrilateral 𝐵𝐶𝐷𝐸 is 𝑦 cm2

Find an expression for 𝑦 in terms of 𝑥

In the diagram 𝐴𝐵𝐶 and 𝐴𝐸𝐷 are straight lines and 𝐵𝐸 is 
parallel to 𝐶𝐷

The length 𝐴𝐵 is 8.5 cm and the length 𝐵𝐶 is 17 cm
The area of triangle 𝐴𝐵𝐸 is 𝑥 cm2

The area of quadrilateral 𝐵𝐶𝐷𝐸 is 𝑦 cm2

Find an expression for 𝑥 in terms of 𝑦

Dr Frost 324p
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Arc Length and Perimeter of Sectors and Segments

Page 53

Arc Length of a Sector =
Angle
360  × π × Diameter

L =
θ

360  × πd

Perimeter of a Sector =
Angle
360  × π × Diameter + 2 × Radius 

P =
θ

360  × πd + 2r
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Your TurnWorked Example

Page 62

A shape is formed from the sectors of two circles with centre 𝑂. 
𝑂𝑃𝑄 and 𝑂𝑆𝑅 are straight lines.

The length of 𝑂𝑆 is 3.2 cm.
The length of 𝑂𝑄 is 8.96 cm.
Angle 𝑃𝑂𝑆 is 120°.
Calculate the perimeter of the shaded region.
Give your answer to 1 decimal place.

A shape is formed from the sectors of two circles with centre 𝑂. 
𝑂𝑃𝑄 and 𝑂𝑆𝑅 are straight lines.

The length of 𝑂𝑆 is 2.4 cm.
The length of 𝑂𝑄 is 6.72 cm.
Angle 𝑃𝑂𝑆 is 125°.
Calculate the perimeter of the shaded region.
Give your answer to 1 decimal place.

Dr Frost 318e



Area of Sectors and Segments

Page 65

Area of a Sector =
Angle
360  × π × Radius2

A =
θ

360  × πr2
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Your TurnWorked Example

Page 71

A metal component for a machine is formed from the sectors of two 
circles with centre 𝑂. The area of sector 𝑂𝐴𝐷 is 7.7 mm2.

𝑂𝐴𝐵 and 𝑂𝐷𝐶 are straight lines.
The length of 𝑂𝐷 is 3.2 mm.
The length of 𝑂𝐵 is 7.68 mm.
Calculate the area of the shaded region.

A metal component for a machine is formed from the sectors of two 
circles with centre 𝑂. The area of sector 𝑂𝐴𝐷 is 4.3 mm2.

𝑂𝐴𝐵 and 𝑂𝐷𝐶 are straight lines.
The length of 𝑂𝐷 is 2.4 mm.
The length of 𝑂𝐵 is 6.72 mm.
Calculate the area of the shaded region.

Dr Frost 319d
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Your TurnWorked Example

Page 89

The diagram shows three circles, each of radius 9 cm.
The centres of the circles are 𝐴, 𝐵 and 𝐶 such that 𝐴𝐵𝐶 is a straight line 
and 𝐴𝐵 = 𝐵𝐶 = 9 cm.

Work out the total area of the two shaded regions.
Give your answer in terms of 𝜋.

The diagram shows three circles, each of radius 6 cm.
The centres of the circles are 𝑃, 𝑄 and 𝑅 such that 𝑃𝑄𝑅 is a straight line 
and 𝑃𝑄 = 𝑄𝑅 = 6 cm.

Work out the total area of the two shaded regions.
Give your answer in terms of 𝜋.

Dr Frost 467r
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3 Volume and Surface Area of Non-Prisms
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Volume of Spheres

Page 94

Volume of Sphere = 
4
3  × π × Radius3

V = 
4
3 πr3

𝑟



Your TurnWorked Example
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a) A sphere has a surface area of 36𝜋 𝑐𝑚ଶ. Work out the 
volume of the sphere. Give your answer in terms of 𝜋 and 
to 1 decimal place.

b) A sphere has a volume of 36𝜋 𝑐𝑚ଷ. Work out the surface 
area of the sphere. Give your answer in terms of 𝜋 and to 
1 decimal place.

a) A sphere has a surface area of 144𝜋 𝑐𝑚ଶ. Work out the 
volume of the sphere. Give your answer in terms of 𝜋 and 
to 1 decimal place.

b) A sphere has a volume of 288𝜋 𝑐𝑚ଷ. Work out the 
surface area of the sphere. Give your answer in terms of 𝜋
and to 1 decimal place.

Dr Frost 406o
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The diagram shows a solid quarter sphere, centre 𝑂.

The volume of the solid is 9750 cm3.
Work out the surface area of the solid.
Give your answer to 1 decimal place.

The diagram shows a solid quarter sphere, centre 𝑂.

The volume of the solid is 3500 cm3.
Work out the surface area of the solid.
Give your answer to 1 decimal place.

Dr Frost 406p



Volume of Pyramids

Page 112

Volume of Pyramid = 
1
3  × Area of Base × Vertical Height

V = 
1
3 Ah

ℎ

𝐴
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Calculate the volume of the following triangular-based 
pyramid.

Calculate the volume of the following triangular-based 
pyramid.

5 cm

3 cm

4 cm

10 cm

6 cm

8 cm



Surface Area of Pyramids

Page 120

Total Surface Area of Pyramid = 
1
2  × Perimeter of Base × Slant Height + Area of Base

TSA = 
1
2 Ps + A

Note: This formula only works for regular pyramids (e.g., pyramids with a square base). To find the surface area of other types of 
pyramids, you need to calculate the area of each face and the base separately, then add them together.

𝑠

𝐴
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The diagram shows a square based pyramid 𝐴𝐵𝐶𝐷𝑉. The vertex, 𝑉, of the 
pyramid is directly above the centre of the square base.

The length of each side of the base is 7 cm. The length of each slanted 
edge is 11 cm. Find the total surface area of the pyramid. Give your 
answer to 1 decimal place.

The diagram shows a square based pyramid 𝐴𝐵𝐶𝐷𝑉. The vertex, 𝑉, of the 
pyramid is directly above the centre of the square base.

The length of each side of the base is 23 cm. The length of each slanted 
edge is 35 cm. Find the total surface area of the pyramid. Give your 
answer to 1 decimal place.

Dr Frost 406b



Volume of Cones
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Volume of Cone = 
1
3  × Area of Circle × Height

V = 
1
3 πr2h

ℎ

𝑟
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Calculate the volume of the following cone. Give your answer 
in terms of 𝜋 and to 1 decimal place.

Calculate the volume of the following cone. Give your answer 
in terms of 𝜋 and to 1 decimal place.

Dr Frost 405c

10 cm

3 cm

20 cm

6 cm
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Calculate the volume of the following cone. Give your answer 
in terms of 𝜋 and to 1 decimal place.

Calculate the volume of the following cone. Give your answer 
in terms of 𝜋 and to 1 decimal place.

5 cm

3 cm

13 cm

5 cm
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Find the height, 𝑥, given that the volume of the following cone 
is 94.2 𝑐𝑚ଷ. Give your answer to 1 decimal place.

Find the height, 𝑥, given that the volume of the following cone 
is 754.0 𝑐𝑚ଷ. Give your answer to 1 decimal place.

Dr Frost 405d

𝑥 cm

3 cm

x cm

6 cm
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Find the radius, 𝑥, given that the volume of the following cone 
is 94.2 𝑐𝑚ଷ. Give your answer to 1 decimal place.

Find the radius, 𝑥, given that the volume of the following cone 
is 754.0 𝑐𝑚ଷ. Give your answer to 1 decimal place.

10 cm

𝑥 cm

40 cm

𝑥 cm

Dr Frost 405e
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Find the slanted height, 𝑥, given that the volume of the 
following cone is 37.7 𝑐𝑚ଷ. Give your answer to 1 decimal 
place.

Find the slanted height, 𝑥, given that the volume of the 
following cone is 500 𝑐𝑚ଷ. Give your answer to 1 decimal 
place.

𝑥 cm

3 cm

𝑥 cm

6 cm
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Page 133

The diagram shows a solid cone. The base of the cone is a 
horizontal circle, centre 𝑂, with radius 9 𝑐𝑚. The curved 
surface area of the cone is 260 𝑐𝑚ଶ. Calculate the size of angle 
𝐴𝑉𝐵.

The diagram shows a solid cone. The base of the cone is a 
horizontal circle, centre 𝑂, with radius 4.5 𝑐𝑚. The curved 
surface area of the cone is 130 𝑐𝑚ଶ. Calculate the size of angle 
𝐴𝑉𝐵.
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Here is the net of a cone.

The net is formed from a sector of a circle, centre 𝑂, and 
radius 19 cm and an additional circle for the base.
Reflex angle 𝐴𝑂𝐵 = 258°

The net makes a cone of slant height of 19 cm.

Calculate the volume of the cone.
Give your answer correct to 1 decimal place.

Here is the net of a cone.

The net is formed from a sector of a circle, centre 𝑂, and 
radius 14 cm and an additional circle for the base.
Reflex angle 𝐴𝑂𝐵 = 201°

The net makes a cone of slant height of 14 cm.

Calculate the volume of the cone.
Give your answer correct to 1 decimal place.

Dr Frost 405r



Surface Area of Cones

Page 135

Curved Surface Area of Cone = π × Radius × Slanted Height

CSA = πrl

Total Surface Area of Cone = π × Radius × Slanted Height + π × Radius2

TSA = πrl + πr2

𝑟

𝑙
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Volume of Frustums

Page 151



Your TurnWorked Example
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Calculate the volume of the following frustum. Calculate the volume of the following frustum.

5 cm

3 cm

4 cm

1 cm

10 cm

6 cm

8 cm

2 cm
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Calculate the volume of the following frustum. Give your 
answer in terms of 𝜋 and to 1 decimal place.

Calculate the volume of the following frustum. Give your 
answer in terms of 𝜋 and to 1 decimal place.

Dr Frost 407c

30 cm

3 cm

20 cm

60 cm

6 cm

40 cm
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Calculate the volume of the following frustum. Give your 
answer in terms of 𝜋 and to 1 decimal place.

Calculate the volume of the following frustum. Give your 
answer in terms of 𝜋 and to 1 decimal place.

34 cm

16 cm

8 cm
50 cm

14 cm

7 cm
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A cone of radius 𝑟 cm is removed from a cone of radius 6 cm 
and height 12 cm to give a frustum.

The volume of the frustum is 420 cm3

Calculate the value of 𝑟
Give your answer correct to 1 decimal place

A cone of radius 𝑟 cm is removed from a cone of radius 19 cm 
and height 57 cm to give a frustum.

The volume of the frustum is 18407 cm3

Calculate the value of 𝑟
Give your answer correct to 1 decimal place

Dr Frost 407h
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Calculate the total surface area of the following frustum. Calculate the total surface area of the following frustum.

5 cm

3 cm

4 cm

1 cm

15 cm

6 cm

8 cm

2 cm
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Calculate the total surface area of the following frustum. Give 
your answer in terms of 𝜋 and to 1 decimal place.

Calculate the total surface area of the following frustum. Give 
your answer in terms of 𝜋 and to 1 decimal place.

30 cm

3 cm

20 cm

60 cm

6 cm

40 cm
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Calculate the total surface area of the following frustum. Give 
your answer in terms of 𝜋 and to 1 decimal place.

Calculate the total surface area of the following frustum. Give 
your answer in terms of 𝜋 and to 1 decimal place.

34 cm

16 cm

8 cm
50 cm

14 cm

7 cm
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Can this be a Bearing?

Page 185



Intelligent Practice
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Bearings

Page 190



Bearings
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Bearings and Parallel Lines Summary
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Bearings and Parallel Lines
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Your TurnWorked Example
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Find the bearing of:

𝑌 from 𝑋

𝑋 from 𝑌

𝑍 from 𝑋

𝑋 from 𝑍

Find the bearing of:

𝑌 from 𝑋

𝑋 from 𝑌

𝑍 from 𝑋

𝑋 from 𝑍



Your TurnWorked Example
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Calculate the bearing of 𝐶 from 𝐴 Calculate the bearing of 𝐶 from 𝐴



Your TurnWorked Example

Page 203

The diagram shows three points, 𝐺, 𝐻 and 𝐼.
The bearing of 𝐻 from 𝐺 is 251°.
The bearing of 𝐼 from 𝐻 is 040°.
𝐻𝐼 = 𝐼𝐺

Find the bearing of 𝐼 from 𝐺.

The diagram shows three points, 𝐺, 𝐻 and 𝐼.
The bearing of 𝐼 from 𝐻 is 051°.
The bearing of 𝐻 from 𝐺 is 287°.
𝐻𝐼 = 𝐼𝐺

Find the bearing of 𝐼 from 𝐺.

Dr Frost 264f
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Your TurnWorked Example
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a) Work out the bearing of town 𝐴 from town 𝐵
b) Work out the bearing of town 𝐵 from town 𝐴

a) Work out the bearing of town 𝐴 from town 𝐵
b) Work out the bearing of town 𝐵 from town 𝐴

Dr Frost 322n
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The diagram shows the position of three towns 𝐵, 𝐶 and 𝐷

The distance between 𝐶 and 𝐷 is 47 km
The distance between 𝐶 and 𝐵 is 52.2 km
The distance between 𝐷 and 𝐵 is 37.1 km

The bearing of 𝐷 from 𝐶 is 201°

Find the bearing of 𝐵 from 𝐶
Give your answer correct to the nearest degree.

The diagram shows the position of three towns 𝐼, 𝐽 and 𝐾

The distance between 𝐾 and 𝐼 is 95.2 km
The distance between 𝐾 and 𝐽 is 86.6 km
The distance between 𝐼 and 𝐽 is 92 km

The bearing of 𝐼 from 𝐾 is 255°

Find the bearing of 𝐽 from 𝐾
Give your answer correct to the nearest degree.
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In the diagram, the three towns Abbotsley, Bowden and Cowbridge are 
represented by the letters 𝐴, 𝐵 and 𝐶

A plane flies from Abbotsley for 25 km on a bearing of 040° to Bowden.
It then flies from Bowden for 24 km on a bearing of 132° to Cowbridge.
The plane then returns directly to Abbotsley.

Find the total distance travelled by the plane.

In the diagram, the three towns Abercarn, Bagham and Caldmore are 
represented by the letters 𝐴, 𝐵 and 𝐶

A helicopter flies from Abercarn for 24 km on a bearing of 044° to 
Bagham.
It then flies from Bagham for 16 km on a bearing of 105° to Caldmore.
The helicopter then returns directly to Abercarn.

Find the total distance travelled by the helicopter.
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