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1) A frustum is formed by removing the top of a square-based pyramid that was cut parallel to the 

base. The dimensions are as follows: 

• Large square base side length = 24 cm  

• Small square top side length = 12 cm  

• Height of each large triangular face = 20 cm  

• Height of each small triangular face = 10 cm  

 Calculate the total surface area of the frustum. 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑙𝑎𝑟𝑔𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
24 × 20

2
 

                                                                            = 960 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 24 × 24 

                                                      = 576 𝑐𝑚2 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑠𝑚𝑎𝑙𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
12 × 10

2
 

                                                                            = 240 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 12 × 12 

                                                      = 144 𝑐𝑚2 

 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 960 + 576 − 240 + 144 = 𝟏𝟒𝟒𝟎 𝒄𝒎𝟐 
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2) A frustum is formed by removing the top of a square-based pyramid that was cut parallel to the 

base. The dimensions are as follows: 

• Large square base side length = 30 cm  

• Small square top side length = 18 cm  

• Height of each large triangular face = 25 cm  

• Height of each small triangular face = 15 cm  

 Calculate the total surface area of the frustum. 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑙𝑎𝑟𝑔𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
30 × 25

2
 

                                                                            = 1500 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 30 × 30 

                                                      = 900 𝑐𝑚2 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑠𝑚𝑎𝑙𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
18 × 15

2
 

                                                                            = 540 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 18 × 18 

                                                      = 324 𝑐𝑚2 

 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 1500 + 900 − 540 + 324 = 𝟐𝟏𝟖𝟒 𝒄𝒎𝟐 
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3) A frustum is formed by removing the top of a square-based pyramid that was cut parallel to the 

base. The dimensions are as follows: 

• Large square base side length = 35 cm  

• Height of each large triangular face = 30 cm  

• Height of each small triangular face = 12 cm  

 Calculate the total surface area of the frustum. 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑙𝑎𝑟𝑔𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
35 × 30

2
 

                                                                            = 2100 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 35 × 35 

                                                      = 1225 𝑐𝑚2 

 

𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 = 30 ÷ 12 = 2.5 

𝑆𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 𝑠𝑖𝑑𝑒 𝑙𝑒𝑛𝑔𝑡ℎ = 35 ÷ 2.5 = 14 𝑐𝑚 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑠𝑚𝑎𝑙𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
14 × 12

2
 

                                                                            = 336 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 14 × 14 

                                                      = 196 𝑐𝑚2 

 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 2100 + 1225 − 336 + 196 = 𝟑𝟏𝟖𝟓 𝒄𝒎𝟐 
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4) A frustum is formed by removing the top of a cone. The dimensions are as follows: 

• Large radius = 12 cm  

• Small radius = 6 cm  

• Large slant height = 20 cm  

• Small slant height = 10 cm  

 Calculate the total surface area of the frustum. 

 Give your answer in terms of π. 

 𝐿𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 12 × 20 

                                                          = 240𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 122 

                                         = 144𝜋 𝑐𝑚2 

 

 

 𝑆𝑚𝑎𝑙𝑙 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 6 × 10 

                                                         = 60𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 62 

                                         = 36𝜋 𝑐𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 240𝜋 + 144𝜋 − 60𝜋 + 36𝜋 = 𝟑𝟔𝟎𝝅 𝒄𝒎𝟐 
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5) A frustum is formed by removing the top of a cone. The dimensions are as follows: 

• Large diameter = 30 mm  

• Small diameter = 18 mm  

• Large slant height = 25 mm  

• Small slant height = 15 mm  

 Calculate the total surface area of the frustum. 

 Give your answer to 1 decimal place.  

 𝐿𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 15 × 25 

                                                          = 375𝜋 𝑚𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 152 

                                         = 225𝜋 𝑚𝑚2 

 

 

 𝑆𝑚𝑎𝑙𝑙 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 9 × 15 

                                                         = 135𝜋 𝑚𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 92 

                                         = 81𝜋 𝑚𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 375𝜋 + 225𝜋 − 135𝜋 + 81𝜋 = 546𝜋 

                                                                                                                              = 1715.3095 … 

                                                                                                                              = 𝟏𝟕𝟏𝟓. 𝟑 𝒎𝒎𝟐 (𝟏 𝒅𝒑) 
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6) A frustum is formed by removing the top of a cone using a plane parallel to the base. The 

dimensions are as follows: 

• Large radius = 12 cm 

• Small radius = 8 cm 

• Small slant height = 14 cm 

 Calculate the total surface area of the frustum. 

 Give your answer to the nearest square centimetre. 

 𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 = 12 ÷ 8 = 1.5 

 𝐿𝑎𝑟𝑔𝑒 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 = 14 × 1.5 = 21 𝑐𝑚 

 

 𝐿𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 12 × 21 

                                                          = 252𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 122 

                                         = 144𝜋 𝑐𝑚2 

 

 

 𝑆𝑚𝑎𝑙𝑙 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 8 × 14 

                                                         = 112𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 82 

                                         = 64𝜋 𝑐𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 252𝜋 + 144𝜋 − 112𝜋 + 64𝜋 = 348𝜋  

                                                                                                                              =   1093.274 … 

                                                                                                                              =   𝟏𝟎𝟗𝟑 𝒄𝒎𝟐 (𝒖𝒏𝒊𝒕) 
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7) A cone has a radius of 8 cm and a perpendicular height of 15 cm.  

A frustum is formed by removing the top of the cone using a plane parallel to the base. 

The smaller cone has a radius of 4 cm.  

Work out the total surface area of the frustum. 

Give your answer to 2 decimal places. 

 Use Pythagoras’ theorem to work out the slant height of the large cone 

 𝑎2 + 𝑏2 = 𝑐2 

 82 + 152 = 𝑙2 

 𝑙2 = 289 

 𝑙 = √289 = 17 𝑐𝑚 

 

𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 = 8 ÷ 4 = 2 

𝑆𝑚𝑎𝑙𝑙 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 = 17 ÷ 2 = 8.5 𝑐𝑚 

 

 𝐿𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 8 × 17 

                                                          = 136𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 82 

                                         = 64𝜋 𝑐𝑚2 

 

𝑆𝑚𝑎𝑙𝑙 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                        = 𝜋 × 4 × 8.5 

                                                        = 34𝜋 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × 42 

                                         = 16𝜋 𝑐𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 136𝜋 + 64𝜋 − 34𝜋 + 16𝜋 = 182𝜋  

                                                                                                                         =   571.7698 … 

                                                                                                                         =   𝟓𝟕𝟏. 𝟕𝟕 𝒄𝒎𝟐 (𝟐 𝒅𝒑) 
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Challenge 

8) The frustum of a square-based pyramid has a slant height of 10 cm, a top side length of 𝑥 cm and 

a bottom side length of 2𝑥 cm. The total surface area of the frustum is 320 cm2.  

Work out the value of 𝑥.  

 

𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 = 2𝑥 ÷ 𝑥 = 2 

 

𝐿𝑎𝑟𝑔𝑒 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 = 10 × 2 = 20 𝑐𝑚 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑙𝑎𝑟𝑔𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
2𝑥 × 20

2
 

                                                                            = 80𝑥 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 2𝑥 × 2𝑥 

                                                      = 4𝑥2 𝑐𝑚2 

 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑠𝑚𝑎𝑙𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
𝑥 × 10

2
 

                                                                            = 20𝑥 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 𝑥 × 𝑥 

                                                      = 𝑥2 𝑐𝑚2 

 

 

80𝑥 + 4𝑥2 − 20𝑥 + 𝑥2 = 320  

5𝑥2 + 60𝑥 = 320 

5𝑥2 + 60𝑥 − 320 = 0 

𝑥2 + 12𝑥 − 64 = 0 

(𝑥 + 16)(𝑥 − 4) = 0 

𝑥 = −16    𝑜𝑟     𝑥 = 4 

 

𝒙 = 𝟒 
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9) A square-based pyramid has slant height ℎ cm and base side length (2𝑎) cm. 

The top third of the pyramid is removed by a plane parallel to the base. 

Show that the total surface area of the remaining frustum is (
𝟒𝟎

𝟗
𝒂𝟐 +

𝟑𝟐

𝟗
𝒂𝒉) cm2. 

 Top third is removed, so scale factor is 3 

 Smaller side length = 
2

3
𝑎 

 Smaller slant height = 
1

3
ℎ 

  

              𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑙𝑎𝑟𝑔𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×
2𝑎 × ℎ

2
 

                                                                            = 4𝑎ℎ 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 = 2𝑎 × 2𝑎 

                                                      = 4𝑎2 𝑐𝑚2 

 

 

 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑜𝑢𝑟 𝑠𝑚𝑎𝑙𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑎𝑐𝑒𝑠 = 4 ×
𝑏×ℎ

2
 

                                                                            = 4 ×

2
3 𝑎 ×

1
3 ℎ

2
 

                                                                            =
4

9
𝑎ℎ 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑞𝑢𝑎𝑟𝑒 𝑏𝑎𝑠𝑒 =
2

3
𝑎 ×

2

3
𝑎 

                                                      =
4

9
𝑎2 𝑐𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 4𝑎ℎ + 4𝑎2 −
4

9
𝑎ℎ +

4

9
𝑎2 = (

𝟒𝟎

𝟗
𝒂𝟐 +

𝟑𝟐

𝟗
𝒂𝒉)  𝒄𝒎𝟐 
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10) A cone has a slant height of 3ℎ and a radius of 2𝑟.  

A frustum is formed by removing the top of a cone that was cut by a plane parallel to the base. 

The small cone has a slant height of ℎ. 

Work out the total surface area of the frustum. Give your answer in terms of π, 𝑟 and ℎ. 

 

 𝐿𝑎𝑟𝑔𝑒 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 × 2𝑟 × 3ℎ 

                                                          = 6𝜋ℎ𝑟 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × (2𝑟)2 

                                         = 4𝜋𝑟2 𝑐𝑚2 

 

 

𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 = 3ℎ ÷ ℎ = 3 

 

𝑆𝑚𝑎𝑙𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 =
2𝑟

3
 

 

 

 𝑆𝑚𝑎𝑙𝑙 𝑐𝑢𝑟𝑣𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 𝜋𝑟𝑙 

                                                         = 𝜋 ×
2𝑟

3
× ℎ 

                                                         =
2

3
𝜋ℎ𝑟 𝑐𝑚2 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2 

                                          = 𝜋 × (
2𝑟

3
)

2

 

                                         =
4

9
𝜋𝑟2 𝑐𝑚2 

 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 6𝜋ℎ𝑟 + 4𝜋𝑟2 −
2

3
𝜋ℎ𝑟 +

4

9
𝜋𝑟2 =

𝟒𝟎

𝟗
𝝅𝒓𝟐 +

𝟏𝟔

𝟑
𝝅𝒉𝒓  𝒄𝒎𝟐 

 


