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VOLUME Or FRUSTUMY

1) The diagram shows the frustum formed from a square-based pyramid. Calculate the volume of the

frustum.
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1 ’
Volume of large pyramid = 3 X (18 x 18) X 24 = 2592 cm3

1 / i
Volume of small pyramid = 3 X (9%x9)x12=2324cm3 :

Volume of frustum = 2592 — 324 = 2268 cm?

2) The diagram shows the frustum formed from a square-based pyramid. Calculate the volume of the

frustum. Give your answer to 3 significant figures.

1
Volume of large pyramid = 3 X (12 x 12) x 21 = 1008 cm3
1 112
Volume of small pyramid = 3 X (4x4)x7=— cm3

112
Volume of frustum = 1008 — =5 = 970.66 ... = 971 cm? (3 sf)

3) A square-based pyramid has a height of 20 cm and a base side length of 16 cm.

The top 5 cm of the pyramid is removed parallel to the base.
Calculate the volume of the frustum.

1 5120 \ A
Volume of large pyramid = 3 X (16 X 16) x 20 = 3 cm?3 // Y
Scale factor =20+5=4 S5cm ,’/ \\
Smaller side length =16 -4 =4

1 80
Volume of small pyramid = 3 X (4%x4)X5=— cm3

5120 80 o

Volume of frustum = —— — — = 1680 cm3
l6cm
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4) A square-based pyramid has a height of 24 cm and a base side length of 40 cm.

Calculate the volume of the frustum. A
/7 |\\

1
Volume of large pyramid = 3 X (40 X 40) X 24 = 12800 cm? d

4
Scale factor = 40 = 30 = 3
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4
Smaller height = 24 + 3= 18 cm

1
Volume of small pyramid = 3 x (30 x 30) x 18 = 5400 cm?
40 cm

Volume of frustum = 12800 — 5400 = 7400 cm3

5) A cone has a height of 14 cm and a radius of 10 cm.

The frustum of a cone is formed by removing a smaller cone, parallel to the base.
The smaller cone has a height of 5.6 cm and a radius of 4 cm.
Calculate the volume of the frustum. Give your answer to 1 decimal place.

1 1400
Volume of large cone = XX 102 x 14 = — T cm?3

1 448
Volume of small cone = 3 X X4%2 X 5.6 = S cm3
1400 448
Volume of frustum = Tﬂ BT 1372.2476 ...

=1372.2 cm? (1 dp)

6) The diagram shows the frustum formed from a cone.
Calculate the volume of the frustum. Give your answer in terms of .

1
Volume of large cone = Pkl 122 x 18 = 8641 cm? Y

12 / \

Scale factor =12 +7 = - iy = \
12 21

Smaller height = 18 + - =7 cm

1 21 343
Volume of small cone = 3 XX 7% x 5 =5 cm3

343 1385

Volume of frustum = 864w — — = TT[ cm

The top of the pyramid is removed parallel to the base and has a base side length of 30 cm.
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7)

8)
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A cone has a height of 30 cm and a base radius of 12 cm.
The top 10 cm of the cone is removed.

Calculate the volume of the remaining frustum.

Give your answer to the nearest cubic centimetre. R

10 cm / \

1
Volume of large cone = 3 X 1 x 122 X 30 = 14401 cm3

Scale factor =30+ 10=3

Smaller radius =12 +3 =4cm

160

1
Volume of small cone = 3 XmTX4%2x10 = Tn cm3

160
Volume of frustum = 1440w — =5 7= 4356.341 ...
= 4356 cm? (unit)

A cone has a height of 40 mm and a base radius of 15 mm.

The remaining frustum has a height of 25 mm as shown in the diagram.
Calculate the volume of the frustum.

Give your answer to the nearest cubic millimetre. , A

1
Volume of large cone = XX 152 x 40 = 3000 mm3 ! \

Smaller height = 40 — 25 = 15 mm

8
Scale factor = 40 + 15 = 3

25 mm
] 8 45
Smaller radius = 15 + 3 = ) mm + {
1 45\2 10125
Volume of small cone = 3 X T X (E) X 15 = " mm3

10125

Volume of frustum = 3000w — T = 8927.7681 ... = 8928 mm?3 (unit)
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9) A cone has a diameter of 10 cm and a slant height of 13 cm.
A frustum of a cone is formed by removing a smaller cone, parallel to the base.
The smaller cone has a diameter of 8 cm. Work out the volume of the frustum.
Give your answer to 2 decimal places.

Radius of large cone = 5 cm

Use Pythagoras’ theorem to work out the perpendicular height of the large cone
a? + b% = c?

h? =132 — 52 = 144

h=+vV144 =12 cm

1
Volume of large cone = XX 52 x 12 = 100 cm3

Radius of small cone = 4 cm

Scale factor =5 + 4 = 1.25

Small height = 12 +1.25=9.6 cm

1
Volume of small cone = 3 XX 42 X 9.6 = =7 cm3

256
Volume of frustum = 100w — = = 153.3097 = 153.31 cm? (2 dp)
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10) A frustum of a square-based pyramid has a height of 10 cm, a top side length of x cm and a bottom
side length of 2x cm. The volume of the frustum is 3500 cm?,
Work out the value of x. Give your answer to 1 decimal place.

10 cm

Scale factor =2x ~x =2

Large height = 20 cm

1 80
Volume of large pyramid = 3% (2x X 2x) X 20 = ?xz cm3

1 10
Volume of small pyramid = 3% (xxx)x10 = ?xz cm3

80 10 70

Volume of frustum = —x? — —x? = —x2cm3
3 3 3

70

?xz = 3500

70
x2 = 3500 = <?> = 150

x =V150 = 12.2474 ... = 12.2 (1 dp)
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Challenge

11) A square-based pyramid has height h cm and base side length (2a) cm.
The top half of the pyramid is removed by a plane parallel to the base.
Show that the volume of the remaining frustum is gazh cm?,

7\ 3
’ |\\ w
. . /
Top half is removed, so scale factor is 2 PR Y
/ \
/ \
Smaller side length = a i \
/ \
1 / \ hcm
2

Smaller height = -h l'

1 4
Volume of large pyramid = 3 X (2a X 2a) X h = §a2h cm?

1 1 1
Volume of small pyramid = 3 X (axa)Xx Eh =—a’hcm?

1 7
Volume of frustum = gazh ——a*h =-a’hcm3

6

12) A cone has a height of 3k and a radius of 2r.
The top cone removed has a height of h.

Work out the volume of the frustum. Give your answer in terms of i, r and h.

1 - 'y
Volume of large cone = 3 XX (2r)? x 3h = 4mhr?

Scale factor =3h+~h =3 -

2r
Small radius = 3

3h

1 2r\? 4
Volume of small cone = =X X <—> X h = —mhr
3 3 27

Vol tum = 4mhr? 4h2—104h2
olume of frustum = 4mhr o7 Tthr —271tr
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