R Surface area and volume

ROBINSON Worked solutions

This topic online

n The diagram shows a cuboid.
a. Work out the volume of the cuboid.

b. Work out the total surface area of the cuboid.

8 cm

(4 marks)

a)
V = 8xsx3
vV = 120

3
120 em |

)

Three poirs of poces
xS =40

Px3I =24

SX3I=1IF

SA = 2 x (40 + 24 +1\5)
SA = 2x 79

SA = \s8

rY
IS% em
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u A cube has a volume of 64 cm?.

Work out the total surface area of the cube. (3 marks)
The sude Le.ns'l:l-. of the cube ts the cube root of €4, which ts 4 em
(sence 4 X 4 x 4 = é1)

kS

Each aco.c.e. hos area 4 X 4 = \ em

A cube has 6 Foces, so total suf foce areo = Ex16=9%cm

2
W% em

n a. A prism has a cross-section with an area of 24 cm?. The prism is 15 cm long. Work out the
volume of the prism.

b. Another prism has a volume of 540 cm?3. Its cross-section has an area of 72 cm2. Work out the
length of this prism. (3 marks)

«)

V = area of cross-section X Lenath
V = 24 X\§
V = 30

3
360 cm |

b)

T2 % L sS40
=72 |_ 1.s =72

T.9 em
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n The cross-section of a triangular prism is a right-angled triangle with base 3 cm, height 4 cm and
hypotenuse 5 cm.

The length of the prism is 10 cm.
Work out the total surface area of the prism.

4cm 10 cm

3cm
(3 marks)

The £wo tr:.o.nsuto.r ends each have area ! X3IXKY=¢ c.m‘,
2

2
3:.\/'\/\3 12 em wn total
The three re.c(:a.r\3u(.o.r Foces hove areas 3 X 10 = 30 cm‘, 4 XI0 =40 cm and S X1\O
=50 cm‘
2
Toktal surJ:o.c.e. afeo. = \2 +30+4H40 +50 =\32 em

2
132 cm
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a a. Change 5 litres to cm?.

b. Change 3 m?> to cm?’.

c. Change 4500 cm?3 to litres.

d. Change 2.5 cm3 to mm?. (4 marks)

)
3
I Letre = 1000 em

S X I00O0O = S§O0O0

SO000 cmrl
b)

3 3
Im =100 X 100 X \O0O cm

3 3
Im =1 000 000 ecm

3 X\ 000 000 = 3 OO0 000

3
3 000 000 cm—l
e)
4S00 +\000 = 4.5

4.5 Litres
d)

3 3
lem = IOXIORIOmm = \000 mm

3

2.9 X \O0OO = 2500

3
2500 mm

n A fish tank is a cuboid with a base measuring 40 cm by 25 cm and a height of 20 cm.
The tank is filled with water to a depth of 15 cm.
All of the water is poured into cups. Each cup holds 250 ml.

Work out the number of cups that can be completely filled.

_ 3
Tml=1cm (4 marks)

3
Volume °f woter = HO X 25 X IS = I1ISO00 em
3
ISOO0 ecm = ISO00 mL
Number o g cups = 15000 + 250 = (O

¢O
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The cross-section of a prism is an L-shape.

The L-shape is made by starting with a rectangle 12 cm wide and 9 cm tall, then removing a 7 cm by

5 cm rectangle from the top right corner.

The length of the prism is 24 cm.

Show that the volume of the prism is 1752 cm?.

5cm

9cm

7 cm

24 cm

12 cm

Diagram NOT accurately drawn
Area of the J;ULL re.ota.ns(.z =12 x 9
2
Areo removed = T X S =35 cm

Areo °f the L.-sha.pe.cl cross-section

108 c.m‘

a
102 -39 =73 cm

(5 marks)

3
Volume = area ooc cross=-section % (.e.na‘l:h =TH3XR 24 =TS22 em
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n A skip is a prism. Its cross-section is a trapezium.
The diagram shows the measurements of the skip.
a. Work out the volume of the skip.

b. Callum fills the skip with garden rubbish. Each wheelbarrow load is 0.25 m?>. How many
wheelbarrow loads fill the skip?

2m

Diagram NOT accurately drawn

(4 marks)
o)
= 2+
2
Area = 25 %12
2
Area = 3 m
V = 3xILS
V = %.s
4.9 m |
b)
4.5 + 0.2 =18
1% Loads
robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition Page 6 of 11

Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting.



n A water tank is a cuboid measuring 1.5 m by 0.8 m by 0.6 m.
The tank is empty. Dev fills the tank completely with water.
Water costs £1.25 for every 100 litres.
Work out the cost of the water needed to fill the tank.

1 m3 = 1000 litres

(5 marks)
Volume °f the tank =\.5 X 0.8 X 0.6 = 0.72 m3
o0.72 m3 = 0.72 X 1000 = 720 Likres
720 £ 100 = 1.2 Loks o f \OO Litres
Cost = 7.2 % Fr2s5 = fd.00
1.00
@I A cuboid has a square base of side 5 cm and height h cm.
The total surface area of the cuboid is 190 cm?.
Work out the volume of the cuboid. (5 marks)

The ‘top o.nd. bottom Fo-ces have total area 2 XS X S = SO cm
The Fovr vertical Foces have fotal area 4 X Sh = 20h cm
so + 20h = 190, s0 20h
= \40 and
h=7cm
Volume = TXSXT

3
=179 em

\ 7S em I

I EXTENSION QUESTIONS
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m The diagram shows a solid cylinder with radius 4 cm and height 10 cm.
a. Work out the volume of the cylinder. Give your answer in terms of .
b. Work out the total surface area of the cylinder. Give your answer in terms of .

c. A sphere has radius 3 cm. Work out its volume and its surface area. Give your answers in terms of
T

Volume of a sphere = A3

Surface area of a sphere = A2

4 cm

10 cm

(5 marks)
a)
v = Te2k
v= T xuyrxio
v = woTl
6o om:s |
b)
Two circeles: 2 x T x 4z =32
Curved: 2 x TT x4 x 10 =20
SA = 2T + 30T
SA = 2Tl
w2 em”
)
V=8
3
Vo= 3T
3
v = 3¢
SA = ux T x 32
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SA = 3¢
3¢ om:s and 3¢ c.mt

m A cylinder has a volume of 1500 cm? and a radius of 6 cm.
Work out the height of the cylinder.

Give your answer correct to 1 decimal place.

(4 marks)
Volume = TTr2h, 201500 =T x 3¢ X h
h = 1500 = (3¢T) = 1500 = u3.0%7..
h = 13.262... = 132.% e¢m (1 decimal p(.o.cz)
13.3 em
I EXTENSION QUESTIONS
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m a. A square-based pyramid has a base of side 6 cm and a vertical height of 10 cm. Work out the
volume of the pyramid.

Volume of a pyramid = % x area of base x height

b. The diagram shows a solid cone with base radius 3 cm, vertical height 4 cm and slant height 5
cm.

Work out the volume and the total surface area of the cone. Give your answers in terms of 1.

Volume of a cone = %ﬂrzh Curved surface area of a cone = mrl

(5 marks)
o)
-\
V= _x¢xéx10
3
v= 1 ywo
)
V = 120
120 em
o)
V=1 Tx3xy
3
v = )Tl
)
v = 2T
Curved: T xaxs=15T
Bose: T x 32 =9T
SA = s +9T
SA = 24T
3 2
12T cm and 24T em
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m A solid is made from a cone and a hemisphere.
The cone has base radius 5 cm and vertical height 9 cm.
The flat face of the hemisphere, of radius 5 cm, is joined to the base of the cone.
Work out the total volume of the solid.

Give your answer correct to 3 significant figures.

Central vertical cross-section

Diagram NOT accurately drawn (4 marks)

3

Votumzol,thccoae.= % XT\-XS‘Xﬂ=%X'\TXZZS=7S‘Wcm
3 3

Volume of the he.m:.spke.re. = % xMTxs = ﬁ cm

- 250 3
Total volume = —or 4 = q-':‘“— = 497.4\... em

3
Total volume = 497 em (3 sl,)

497 em |
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