R Volume of cylinders

ROBINSON Worked solutions

This topic online

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 curevlar cross-section has area e . Mu(.(:ip(.dmb by the perpendcculor kuﬁh‘t

Swe.s the volume, 5ust o5 bose area X he.:.akt does For e cuboid
Volume of o cJL:.mle.r = T r?h
Volume = T x §2x\2 =300

3
Volume = 42.477..= M2 cm (3 saani}aco.nt f‘ﬁ"ms)

M2 c.m:s I

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. 3 marks)
The radivs = 822 =4 em

Volume = T ¢r2h =T x v2x10 = koM

Volume = SO2.65%...=S03 c'.m3 (3 Si-SM-aCi-COJ\t cca.awe.s)

3
SOY em |

n A solid cylinder stands on a table.

Looking down from above (the plan), the cylinder looks like a circle with diameter 10 cm.

Looking from the front (the elevation), the cylinder looks like a rectangle 10 cm wide and 14 cm tall.

Work out the volume of the cylinder. Give your answer correct to 3 significant figures. (3 marks)
Plan: diameter \O, s0or=§

Elevation: h =14

v=Tr*h

V=T xs*x 4

v =350T =1094.55..

3
HOO em |
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n 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
Teith=T x 252 x 80 = 50000 em

Volume
Volume = IST7OT.6... r.m3

IS7079.4 £ \000 = IST.0% Lekres

The water butt holds IS7 Likres (nearest Likre)

\ST7 Letres

a A solid cylinder has a radius of 6 cm and a height of 5 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 .

3
o) Volume = Terth =T x 3 x s =180 em

b) The tuwo cercular ends have total area 2 Mt =2 x T x 3¢ =
721r omt

The curved suf po.ce has area 2T rh

(4 marks)

2x M xéxs =¢oM

a
cMm
Total surl.o.r.e. area = 72T + ‘OT = l'b?.“r
2

(51, ]

UAroLL:.AS the curved sur foce prod.uo!.s o ro.oto.na(.e. whose width s the circum perence

2T ¢ and whose hu.shk is h. Tts area is (:ke.re.ocore. 2T ek

n A tunnel is in the shape of half a cylinder lying on its flat face. The semicircular ends have radius 3 m
and the tunnel is 20 m long.

Work out the volume of the tunnel. Give your answer in terms of 1.
Full cylender: v = Te2h
Vv=Tx3x20=\80T

Hatg: woT z2

0 m3

(3 marks)
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A cylindrical tank has a radius of 30 cm and a height of 100 cm.
The tank is empty.
Water flows into the tank at a rate of 20 litres per minute.
Work out how long it takes to fill the tank completely.
Give your answer in minutes, correct to 1 decimal place.

1 litre = 1000 cm? (4 marks)

3
Volume = Te2h = T x 202 x 100 = 90000 cm

3
Volume 292743.3... em = 292.743... Litres
Time = 2922.7%43... = 20 = I4.\37... minvtes

Time = I4.0 minvkes (1 decimal \o(.a.ce.)

4.0 minvtes

n A metal pipe is a hollow cylinder 50 cm long. The outer radius of the pipe is 5 cm and the inner
radius is 4 cm.

Work out the volume of metal used to make the pipe. Give your answer correct to 3 significant

figures. (4 marks)

Ovter: M xs2x 50 =1250T
Taner: T x 42 x sO = 300N
1250 - 200 = 450
4soT = w3, 7...

I%+10 em |

n A cylindrical can has a diameter of 7 cm and a height of 11 cm.

Soup is poured from a large pot containing 20 litres into the cans, filling each one completely.

Work out the greatest number of cans that can be filled completely.

1 litre = 1000 cm? (4 marks)
r=T7+2=3%S

V=T x352x\=y235.. c.'.m3

20 Lkres = 20 000 em’

20 OO0 + 423.3.. = 47.2...

47 cans
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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.
Volume = Trh, s0 1500 =T x 36 x h
h = 1500 = (3¢T) =\500 + u3.017..
h
3.3 em

13.262... = \3.3 cm (I decemal p(.mr.e.)

m A solid metal cylinder has radius 6 cm and height 10 cm. It is melted down and recast into a solid
cylinder of radius 3 cm.

Work out the height of the new cylinder.
Original: V = T x¢* %10 =3¢oM
New: V=T x32xh=9Th

9MTh 3 3¢oT

h=4Y0 em

m A cylinder has a volume of 2000 cm? and a height of 15 cm.
Work out the radius of the cylinder.

Give your answer correct to 1 decimal place.
Volume = Trrzk, 02000 = T x r2 x5

r* = 2000 = (1IST) = 42,44

r = L wauu.,. =654 = 6.5 em (1 decimal p(.o.c!.)
6.5 cm

m A solid metal cylinder has radius 2 cm and height 10 cm.
The density of the metal is 8 g/cmg.

Work out the mass of the cylinder. Give your answer correct to 3 significant figures.
V=T x22%x10=u40T = 125.6¢... e~

Mmo.ss = d.e.nsitv X volume

mass = 8 X 125.46...

mo.ss = 100S.%...

I0\O 5 |
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(4 marks)

(4 marks)
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m A cylindrical drinks dispenser has a radius of 20 cm and a height of 50 cm.
Priya wants to fill the dispenser completely with squash.
Squash is made by mixing cordial and water in the ratio 1:9 by volume.
Priya has 5.5 litres of cordial and an unlimited supply of water.

Does Priya have enough cordial to fill the dispenser? You must show your working.

1 litre = 1000 cm3 (5 marks)
Volume ooc the d.'\spu\se.r = '“'rik =T %202 x50 = 20000 =

3
¢2231.8... cm

3
€2831.8...em = 62.83.. Letres
In the ratio

1, cordeal is \ part out of \O, %o cordial needed = ¢2.83..:\0=
¢.2%... Litres

€.2% Litres 7 5.5 Letres, so Pr:.yo. does not have enovgh cordeal
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