R Volume of prisms

ROBINSON Worked solutions

This topic online

n A cuboid measures 6 cm by 4 cm by 3 cm.
Work out the volume of the cuboid.

State the units of your answer. (2 marks)
Volume of o cubocd = (.e.(\a‘kl-\ X width x ke.:.akt

Volume = ¢ X4 Xd="T2 cem

3
TL em I

n A cylinder has a radius of 5 cm and a height of 12 cm.

Work out the volume of the cylinder.

Give your answer correct to 3 significant figures. (3 marks)
The corcular cross=section has area e, Mu(.ti.p(.va ‘oy the perpendicular ke.iskt

geves the volume, just as base area x kziﬁk‘b does fof o cuboid

Volume of o cj(.‘md.e.r = T2k
Volume = T x s2x 12 = 300

3
Volume = 42.477..= 42 em (3 5#-30'&0(:.&0&!\‘5 J.'\Sure.s)

M2 em I
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n The cross-section of a prism is a right-angled triangle with base 8 cm and height 5 cm.

The length of the prismis 12 cm.

Work out the volume of the prism.

5cm

8 cm

| 2
Areo of the ‘braansutmr cross—section = Z XOXS =20cm

Volume of o prism = areo of cross-section X (.e.nstk

Volume

3
20X \2 = 240 em

(3 marks)

A prism has the same cross—secton all m(.ol\s cte Lzﬁatk. Imo.suxe. skmchu\a cdentical

thin slices: cross—sectional area X LGsth 9gives the volume

2%0 em

n A cylindrical tin has a diameter of 8 cm and a height of 10 cm.

Work out the volume of the tin.

Give your answer correct to 3 significant figures.

The radivs =

Volume

Volume =

3
SO em

8:x2=4%em
Teth=T xy* %10 =160
3
S02.454... = SO%cm (3 sisnil,icant J;&aure.s)
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a A water tank is a cuboid measuring 50 cm by 40 cm by 30 cm.
a. Work out the volume of the tank in cm?.

b. Work out the capacity of the tank in litres. (1 litre = 1000 cm3) (3 marks)

o)
SO X YO % 30 = ¢O 000

60 000 em?
b)
¢O 000 + \000

60 Litres

n A cuboid has a volume of 180 cm3.
The base of the cuboid measures 6 cm by 5 cm.
Work out the height of the cuboid.

(3 marks)
A 2
reo. of the base = ¢ X §=30cm

Volume = base area % ku.skt, s0 30 X hu.skt = \80

Height = \20+30=¢ cm

Ccem

A cylindrical water butt has a radius of 25 cm and a height of 80 cm.

Work out the number of litres of water the water butt holds when it is full.
Give your answer to the nearest litre.
1 litre = 1000 cm? (4 marks)

3
Teth=T x 252 % 30 = 50000 em
3
Volume = ISTOTL.6... cm

Volume

IS7079.4 £+ \000 = \ST.0% Likres
The water butk holds IS7 Likres (nearest Letre)

\S7 Letres
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n The cross-section of a prism is a trapezium.

The parallel sides of the trapezium are 6 cm and 10 cm, and the perpendicular distance between
themis 4 cm.

The length of the prismis 15 cm.

Work out the volume of the prism.

10 cm

Diagram NOT accurately drawn (3 marks)

Areo of the trapezium = % x (6+10) x4 = ! X 16X 4 =32 cm
2

Volume Of O prism = areaof cross-section X LGstk

3
Volume = 32 X IS = 480 em

4Y_A0 em |

n A fish tank is a cuboid 60 cm long, 25 cm wide and 30 cm high. It is filled with water to a depth of 20
cm.

The water is poured into cups. Each cup holds 250 cm>. How many cups can be filled completely? (4 marks)
water: 6O %X 25 x 20 = 30 000 cm?
30 000 + 250 =120

120 cups

m The cross-section of a prism is a rectangle 10 cm by 6 cm with a smaller rectangle 4 cm by 3 ¢cm cut
out of one corner. The prism is 15 cm long.

Work out the volume of the prism. (3 marks)
oreo =IOR G- XD
=60 - 12 = 4% cm?

volume = 4+ % \S

720 em?
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m A swimming pool is a cuboid 25 m long, 10 m wide and 1.6 m deep. It is filled at a rate of 20 m?> per

hour.

How many hours does it take to fill the pool completely?
volume = 25 X 10 X \.{ = HOO m®
%00 £ 20 =20

20 hours

m 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
Volume of the tank = IS X 0.3 X 06 =0.72 m
0.7L m = 0.72 X 1000 = 120 Likres
720 2100 = 7.2 lots o £ o0 Letres
Cost = 7.2 x 125 = F1.00

E‘Loo
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m The cross-section of a prism is a right-angled triangle.
The hypotenuse of the triangle is 13 cm and one of the shorter sides is 5 cm.
The length of the prism is 20 cm.

Work out the volume of the prism.

20 cm

/7
/|

5cm
(5 marks)

Use pdtko.boro.s' theorem ko oc:.nd. the other short side
side? = 132 =5 =161 - 25 = 144, so the scde s 12 em

| 2
Are.o. ol, the cross-section = — X S X 12 =30 em
2

3
Volume = 30 % 20 = (00 em

¢00 cmr|

m A cuboid has a length of 8 cm and a width of 5 cm. Its volume is 280 cm?.
a. Work out the height of the cuboid.

b. Work out the total surface area of the cuboid. (4 marks)

o)
Pxsxh=280

“+Oh = 2%0

h=Tem
b)
2(%xS + Bx7 + Sx7)

=2(40 + 5S¢ + 35)

262 em?
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m A cylindrical tank has a radius of 30 cm and a height of 80 cm. It is filled with water from a tap at 12

litres per minute.

How long does it take to fill the tank? Give your answer in minutes, to 1 decimal place. (1 litre =
1000 cm?)

v=T x302x 80 =72 000
=226 \4.7 em®

=226.\7 Lekres

22617 =12 = 12.84496...

19.8 meavtes

A solid metal cube has sides of 6 cm. It is melted down and made into a cuboid with a square base
of side 4 cm.

Work out the height of the cuboid.
cube: ¢ X ¢ X ¢ =216 cm®
4Yx4xXh=2\¢

I6h = 216

h=\3.S cm

A cylindrical tub has a radius of 12 cm and a height of 20 cm. It is filled with a mixture of squash and
water. The squash and water are in the ratio 1: 9 by volume.

How many millilitres of squash are needed? Give your answer to 3 significant figures. (1 cm® = 1 ml)
V=T x122x 20 = 23807 = jO47.2 em?

roatio\: 1 =10 parts

Qo47.2 + 10 = 104.78

0SS mL
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m 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 (5 marks)
Areo of the FoLL re.cta.ﬂate. \2 X 9=108 cm-

Area removed = TXS =35 cm

Area °f the L-shaped cross=section =109 -35 =73 em

3
Volume = area of cross= -section X L&l\stk T3 X 24 =\TS2 em

m A prism has a cross-section that is a right-angled triangle. The base of the triangle is 9 cm and the
angle between the base and the hypotenuse is 35°. The prism is 12 cm long.

Work out the volume of the prism Give your answer to 3 significant figures. (4 marks)

he...ﬁh(: 9% an 35

= 6.%502 em

afeo = l X 1% £.302 = 28.36 ¢m?

2
volume = 28.36 X \2 = 3+0.%

340 em® (3 st)
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