Volume of cones, spheres and
yramids

ROBINSON .
TUITION Worked solutions

This topic online

n A cone has base radius 6 cm and vertical height 10 cm.
Work out the volume of the cone. Give your answer correct to 3 significant figures. (2 marks)
-_— \
V= L xT xeixh
3
|

2 x T xe2ni0
3

= I?.O1r
377 em (3 o. £)

n A sphere has radius 3 cm.

a. Work out the volume of the sphere. Give your answer in terms of .

b. Write your answer to part (a) as a number, correct to 3 significant figures. (3 marks)

o)
\'

ix‘“-xr"’
3

T = w3.04..

3
NS em I
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n A pyramid has a square base of side 8 cm. Its perpendicular height is 9 cm.

Work out the volume of the pyramid. (2 marks)
= |
v — X base area % he.aaht
3
boase area. = 8 X b =44
= |
v — X 6e4 x 9
3

192 em |

n A solid hemisphere has radius 6 cm.

Work out the volume of the hemisphere.

Give your answer correct to 3 significant figures. (2 marks)

Volume of & sphere = % x T %X r,s0 volume of & hemisphere =

ix‘“’xrs
3

Volume =

T =

3
YS2 em |

3
%x‘l\"xe =%x1\'xzm=\w+1\'

3
4S2.3%... = 452 em (3 s f)
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a 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
VoLumzooctke.c.om.=%x‘l\'xs‘xﬂ=%x‘lT'xz?.S=75"Wc.m
3 zsoﬂ'c 3

m

Volume of the hemesphere = % x M xs =

Total volume = 75“r + 250 = 415 = 497.4\... c.m3
3

Total volume = 497 c.m3 (3 soc,)

)
497 em

n An ice cream cone has base radius 5 cm and volume 2501 cm?.

Work out the vertical height of the cone. (3 marks)

%x'\'rxslxk { 250

3
x3 25h % 7SO x3
:2S h 30 :25
T
30 em
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A solid metal ball has radius 5 cm. The metal has density 7.8 g/cm3.

Work out the mass of the ball in kilograms. Give your answer correct to 3 significant figures.

vV =

(4 marks)

3
% XM xs*=522.59.cm

mass = du\s:.td X volume
= 1.9 x 523.59...
= Y4o8y 9

4.0% la (3 s. J,.)
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n A solid is a quarter of a sphere. It is made by cutting a sphere in half, then cutting one hemisphere in
half again.

The volume of the solid is 2431 cm?.
Work out the total surface area of the solid.
Give your answer in terms of Tt.

Both cuts pass through the centre of the original sphere, and the second cutting plane is
perpendicular to the first.

Diagram NOT accurately drawn

Section perpendicular to both cuts

Diagram NOT accurately drawn
Flat faces, shown separately
(5 marks)

3
x T x¢

3
Volume of o 100.('{:2.(‘ spke.re. = x i x T xe =
3

| \
“ )

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 13



3
lx‘l‘\'xrs = z‘-&'b"r,sor =T729and r=Tem

\ | 2 2
Curved part = — of the sphere's suffoce = — X wTe =T =
Y Y
F §
2T em
The two oc(.o.k foces are semecireles of radvs 9, eoch of area L"rr‘, tose.kkc.r ™t
2
=M cmz
2
Total surJ;ac.e. ofeo = 8l1r + 2T =162 em
2
I‘Z_“r cm
n A solid cone has base radius 5 cm.
The curved surface area of the cone is 651 cm?.
Work out the volume of the cone.
Give your answer correct to 3 significant figures. (5 marks)

Curved surfoce afea = Te,so Mxsxl=¢sT and L =13

(= 4]

r(l31-51)=r\'+4=\2 cm

63 py‘khmaorms, ke.:.ﬁht

Volume = %x‘“’xrth= % x T x25 x\2
=100
3
0O = 314i5.. =314 em (35 o°)
3
3 em

m A solid hemisphere has volume 181 cm?.

Work out the total surface area of the hemisphere. Give your answer in terms of . (4 marks)

2 x T xe 1w
3

x=, =T oz 27 x%, =T
v r 3 v
curved sufpoce T 2Mer2=\nTl
octo.t Foce ¥ Ter=9T
F 18T + 9T

2.71r cmt
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m A solid is made from a cone and a hemisphere, both of radius 4 cm. The flat face of the hemisphere
is joined to the base of the cone.

The total volume of the solid is 96 cm?.

Work out the total height of the solid.

Central vertical cross-section

Diagram NOT accurately drawn (5 marks)

Let h be the vertical kc;sht °f the cone

Volume oJ;, the cone = % x T xigxh= 161&

Volume °f the kzmasphe.re. = % x T x €y = 28T

16Tk + 28T = U, so\Ch + 122 = 288
3 3

eh = 160,50 h =10 cm
Total kziskk = ke.f.akt of cone + radivs of hemisphere =10 +

=14 em

1% em
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m A solid is made from a cylinder and a cone. Both have radius 4 cm. The cylinder has height 10 cm.

The cone sits on top of the cylinder and has vertical height h cm.

The total volume of the solid is 2241t cm3.

Work out the value of h.
c:)(.'mde.r 1 T xuxi10=voT
core T LT xutnhs

1 h
3
o + T\ 3 224

-0, =T ih 3 64
3

x3 éh F 192

16 h ¥ \2

h=12

m A cube has sides of length 6 cm.
A pyramid has a square base of side 9 cm and height h cm.
Volume of a pyramid = 4 x base area x height
The volume of the pyramid is equal to the volume of the cube.
Work out the value of h.

3
Volume of the cube = ¢ X X ¢ =216 em

3
Volume of the pyro.mi.d. =X IR IXh=2Th em
27h = 2§, soh=2+27=9%

-
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(4 marks)
-o T, =
%3
<16

(5 marks)
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m A frustum is made by removing a cone of base radius 3 cm and vertical height 6 cm from a similar

cone of base radius 6 cm and vertical height 12 cm.

A solid hemisphere of radius 6 cm is attached to
Calculate the total volume of the solid.

Give your answer correct to 3 significant figures.

Central vertical cross-section

Diagram NOT accurately drawn

Volume °f the Lmrse. cone =

Volume oac the removed cone =

Volume °f the oc.rus‘bum

Volume of the he.m:.sphue.

Total volume = 24T +\y

(3 soc)

)
248 em

T - 19T =

the larger face of the frustum to make a solid.

X T x36x\2=144T cm

|

3
_x“rx‘lxé
3

I?.61rom

2
3" T x 216 = 14t em

4T =270 =

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

19T cms

(5 marks)

3

248.23... = A4”¥ em
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m A cone has base radius 9 cm and vertical height 15 cm.

A smaller cone of vertical height 5 cm is cut off the top, using a cut parallel to the base. The solid left
is a frustum.

Work out the volume of the frustum. Give your answer correct to 3 significant figures.

9cm

Diagram NOT accurately drawn

(5 marks)
scale J:o.c‘tor = 5 = !
\S 3
smoll radivs = q ! -2

|
3

beg cone x T x 9 %15 =4osT

|
3
smoll cone = %x“\"x3’-x$=ls1‘r

J,rustum = 4osT -\sT =390

3
230 em (3 soc)
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m A solid cone has base radius 6 cm and volume 961 cm?.
The curved surface of the cone is made from a sector of a circle.

Work out the angle of the sector. (5 marks)

Votume=§x1rxsexu U, so2h=%and h =

Vem

Stant hzaskt(. = -I_(% +6) {100 =10 em

The sector has radivs L =10 em, and tts arc Lu\atk equals the cifeumperence op the
base, 2T x ¢ = 12T cm

Aﬂg“ + 360 are + Lull cireumperence = 12T = 20T = %

Aﬁg“ = 2 c0=aK

S

Q

2\6

A solid sphere has radius r. A solid cone has base radius r and vertical height h.
The volume of the cone is equal to the volume of the sphere.

a. Show that h = 4r.
b. Find the ratio of the curved surface area of the cone to the surface area of the sphere. Give your
answer in the form vk : m. (6 marks)

o) Volume of cone = ! x T x r‘ X h and volume of sphue. =t X

3 3
3
1\" X
Szttiaa them c.iuu.

l '\Trzk
3

+ '“—r » 90 h = Yr as rztu\re.d.
Y

-l-_(rz + k‘) = -l_(r1 + \ér‘) = I'(m‘) =
rrl'l
Curved Suffoce ofeo of the cone = el = 17 % Trr

b) Stant height L

Surpace area og the sphere = wte®
Ratio = -I_l'l‘Wr : 41\'1' =17y
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m A flower pot is in the shape of a frustum. The diagram shows its cross-section. The top is a circle of
radius 9 cm, the bottom is a circle of radius 3 cm and the height is 8 cm.

The pot is a frustum, so it is a large cone with a small cone cut off the bottom.

a. Show that the cone that was cut off has height 4 cm.
b. Work out the volume of the pot. Give your answer correct to 3 significant figures.

9cm

3cm

Diagram NOT accurately drawn (4 marks)

»)

Similar cones: radei 3:9=1:3

h =

ht9 3
b= h+to
h=4%cem

b)

bas cone. ! x T x92x12 = 3247

3

sma.ll cone: % x T x32xy = 2T

324 -2 = 32T
920 c.m3 (3 so(;)
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m A toy is made from a solid cylinder of wood with a solid hemisphere of plastic stuck on top. The
diagram shows its cross-section. The cylinder and the hemisphere both have radius 4 cm. The

cylinder has height 10 cm.

The wood has density 0.6 g/cm3. The plastic has density 1.2 g/cm3.

Work out the average density of the whole toy. Give your answer in g/cm3 correct to 3 significant

figures.

plastic

4 cm

wood

10 cm

Diagram NOT accurately drawn

c.d(.:.mle.ri T xw2x\0

hemesphere: % x T x y?

wood mass: 0.6 X 160N

2%
p(.o.s'(:ac moss, L2 X ——

totol mass

total volume

d.e.l\s'\kd = mo.ss = Volume

= w12
202.67TM

0O.72¢ 3/0«.5 (3 soc.)
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160
129

3
\au

s1.2T

7.2
202.¢7T

(5 marks)
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