A Volume of Other 3D Shapes
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The diagram shows a pyramid with a square base BCDE.
The diagonals CE and BD intersect at M, and the vertex £ is directly above M.
BE = 12cm and FM =9cm.

(i) Calculate the volume of the pyramid.

[The volume, V', of a pyramid with base area 4 and height his V= %Ah J
Ly 17xiz x A
\/" 3 ;L.v-a
base

-
-

&
(\)

6 Calculate the volume of a sphere with diameter 4.8 cm.

[The volume, V', of a sphere with radius » is ¥V = %nr’.]

Fodius = 1
a. 3
Ve 30 3
Z o 8%-°
5%

_—

1% )

(91
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(b)
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The diagram shows a half-cylinder of radius 6¢m and length 11cem.

Calculate the volume of the half-cylinder.

Seai- Cirdle.: Velume -

A.ey\-, lT:LLE V > '%ﬂ' xll
: ﬂxbt = ,Dl%ﬂ-
) SEW 5—69—2424

= %

5§  Find the volume of a cone with radius 3 cm and perpendicular height 8 cm. V: ,l.. ﬂ‘-‘b L]
Give your answer in terms of x.

\/ = _}San‘x 3% B

2 ‘f’) xTTx ) x B
- TTx3%x% Zq'Trcm3 2}
= LTV
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The diagram shows a cylinder with radius rem and height 16cm.
A sphere has radius 3cm.

The volume of the cylinder is equal to the volume of the sphere.

Find the value of r.
V: %ﬂ'ﬂ’ \/ = Trth
A Y BbT = TrExl6
3 =1f >0
:.9’,.:(11:(7} AL = M x|b
3 ‘.’16 :l6
= 36T 2> 2l
“ o
f \E
D
7  The volume of a hemisphere with radius 3cm is 7tcm®,
Find the value of &.
\{dbme, oﬁ hemisphert:
~ L. & 3
V ZX éﬂ‘t’
3
. % %3
. T %

\l

................................................

1Bt o™
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6 A solid metal cuboid has a volume of 600 cm’.
(a) The base of the cuboid is 10cm by 12cm.

Calculate the height of the cuboid.

V2 10% 1z x4
me-'wh

3 =\
: 120 27 5 _—

------------------------------------------
-
-

(b) The solid metal cuboid is melted and made into 1120 spheres, each with radius 0.45 cm.

Find the volume of metal not used in making these spheres.

Volvre o 1 sphere: 20 Spheses - 1 I B
Vs K 120~ 0-2813... 600 - 4235
: q{%ﬁm-q-s" =45 : 37249
> 03913

(34f)

6 A conc has base radius 5em and height %cm.

A hemisphere has radius rem.
The volume of the hemisphere is equal to the volume of the cone.

Find the value of r.

Voluvg, 4, cone: Veire, of bemisprose o3, 915
V= fmrth vz %x%-rrr‘-’ s
: ’L *51 :S IZS ) 2 3 ri : ]_1_5-_
: LLé‘_rr i r = 3 IZS
A IZS 2o s
I £S5 . 5
335 = ;w o
W LSt b
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17 Find the radius of a hemisphere of volume 80 cm’.

[The volume, V, of a sphere with radius ris V' = -g-nr3.]

- L& ey
V-—’Z:K.é'ﬁr rrs:zq'o

. 2 3 |
%E)s- ’5:;7" r "f b 3 'LZTD_‘
260 = Zrrd / 3-3F

et e, B0 o R O e
. Tt L2 e

(b) A cylinder with radius 6cm and height £cm has the same volume as a sphere with radius 4.5cm.

Find the value of 4.

[The volume, ¥, of a sphere with radmsr is V=20 A

3 1I21:S = 3Ly
e Cufindler i %
\\S(P: & rerd SV s L
3 s US . T piah h 2 3-38cem
. %xﬁx &S - - i
=T 3N
- T3 263
._._T’ -
> \ -—-?/ h

..........................................

(¢) A solid metal cube of side 20cm is melted down and made into 40 solid spheres, each of radius

rem.
Find the value of r.
[The volume, ¥, of a sphere with radius »1s V = %m-".]
Ciboe - LO spheres” r?, . 2l 000
V: 20x10x10 V = &Dx %‘l‘\"l‘” ';E;th
rd = ==
> OO {000 = _l:;&m-z T
o . ™ = 3[Is0.
24000 = |pOnrd ™

HWon 4w 3eb2eng. .

www.pastpaperpenguin.com



11 The volume of a cone is 18mcm’.
The height of the cone is the same as the diameter of its base.

Find the radius of the base.

Vil :'-gm"'ln b P 1
) | |
r %17 = L xrirxr r-¥o
= gmw e Hr "
x3 3;(3
St =

it — D ),

2%¢ 3 Int

(¢) 2000cm’of iron is melted down and some of it is used to make 50 spheres with radius 2 cm.

(i) Calculate the percentage of iron that is left over.

[The volume, ¥, of a sphere with radius ris V= .
50 spherts

3'11'!'3.]
3 iten lb‘k' overs: y IC%\' oves™ -
& & —~ 1600 ;
V: 50x ém?, 000 S ™ _3;7;;3 -
> 1600 = 3 bhemd
o
................. l.bz, % (3]

(ii) The iron left over is then made into a cube.

Calculate the length of an edge of the cube.
” 3
VR &

SLh ¢

-I,3

5 [——314 o (1

0 Fem

o &
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The diagram shows a solid formed by joining two hemispheres and a cylinder.
The radius of the large hemisphere is 5.4cm.

The radius of the small hemisphere and the radius of the cylinder are both 3.6cm.
The height of the cylinder is 6.5cm.

(i) Show that the volume of the solid is 692cm®, correct to the nearest cubic centimetre.

[The volume, V', of a sphere with radius 7is ¥ = 27 ]

3
Smull hemisphest Lareg, hemisphents | Cojinder
V= &x %-rrrB V- ‘fzxﬂféwrl'» V = rrth
y Ben b TSP : TIx36 % 65
3 i
: 20665
> 937 = 322-19

Total: §7-FHo + X9+ 26445

2 LAl @

16 The volume of a hemisphere with radius r ¢cm is -13—61rcm3.

Find the value of r.

V= gx g g=r3
b .. 21 r"3\)""‘5—
S3 = : Zem
Gt = grrd
st Fin
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0

The diagram shows a sector of a circle with centre O, radius 8 cm and sector angle 165°.
()

0

NOTTO
SCALE

SRS
B
A cone is made from the sector by joining OA to OB.

(i) Calculate the radius, r. of the cone.

ATO leﬂ“\‘b\ i Seetecs ﬁﬂd;lé li ko :

&K
o
Y
)

4 fo'boge o e,

(ii) Calculate the volume of the cone.
[The volume, ¥, of & cone with radius r and height his ¥ = 1mr?h ]

F‘; ,0\ L%L* ub,\ﬂs -@H«Som\s . Uolmt Y, 3
IO Ve g (3] x
: % - !I;IL = b = |00c (3¢)
‘/‘I.L -4 is_s_
- r U
b h = 7 o™ lOQcm3 (4]
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(b)

NOT TO
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The diagram shows a sector OPQ of a circle with centre O and radius 24cm.
The sector angle 1s 60°.

A cone is made from this sector by joining OP to OQ.
o

NOTTO
SCALE

o

Calculate the volume of the cone.

[The volume, V, of a cone with radius  and height h is V' = l1::-2h ]

Acc Le:g%\ vﬂ SeChor . Rodis c!;b\ge, l—lc.\slw 4 w,
1 A
s —E—:Q- x - 2,11'\" " 1 =2
o %fr: : 2l o N Wl 57
- ..%; x 48 S A | h" = S0
) %‘IT r = bem [ I 3{5_5

ly becomes Cif turrfesenyp !dﬂ \/3 -\%xﬁx@lxm
2 39bem®
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(b)
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The diagram shows a solid cone with radius 7.6 cm and height 16cm.

A cut is made parallel to the base of the cone and the top section is removed.
The remaining solid has height 12cm, as shown in the diagram.

Calculate the volume of the remaining solid.

[The volume, ¥, of a cone with radius r and height k is ¥ = 17r’h.|

T {; Yo, wmb Shepe,  as%, 0 lo@ e Wi o Sl
Coe rewviowed Lo He mps

Vdume o lorog, cone Volure d swoll o
V; lgTﬂ‘z’ln V:. éﬂ'ybh
= .léxﬂ'x ?-belc; s é"ﬂxl"’)zx@
D 0678 ea Pl Lice

Volume t: AGF33 - 15-12

Scole, Intor - ‘7; (4

= G
Rodws = 366
= | Oem

Rodis cﬁ ol e

Twe two Bhes Bag Swiler -

\)

www.pastpaperpenguin.com



21

/ v [125em NOT TO

SCALE
3

" 92cm

A solid is made by cutting a small cone from a larger cone, as shown in the diagram.
The height of the larger cone is 12.5¢cm.

The height of the solid is 5.5 e¢m.

The diameter of the base of the larger cone is 9.2cm.

Work out the volume of the solid. N
[The volume, ¥, of a cone with radius r and height 4 is V= =1r°h ]

3

>

- y X5 A

V"[“’“&I"il"'f? CO::?,. r?‘LﬁF--i-r-; =~ \5F - GE)
Ve Zame b x2S . 1s61s
Y = 726k

- 136 Aben?
Volume oi omall coe
\/olwv\o, oi small e 15 bLs bLS

e 9% *
L\%‘q—\' o ‘L‘S . S-‘s Z,?Q’fl'

? ?m = @%B(\' oma'
Sl 1T:5
i Vehwe. 4,
= f—z— 13698 - 48-6h
Beowe e toes o Sniler, We = 21%ew
cown ety Hid e redivs | fhen usl (5*@7

Uz 3nr ™0k wee  Lsf ASE VS
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The diagram shows a frustum of the pyramid OABCD.
The height of the frustum is 16cm.

Calculate the volume of the frustum.

Voluve 4 lo;g, Pbrwvﬁo\‘-
\/ 1/_5 Al

x]0:5x10-5x2& %%Z =1t = Cig-

g
st

= %L | \dvme d Lrushmn:

Mot o seoll puymid 352~ B = W3 o
Uy = 6= Bem

Seole !%'\C*of".

LoF = Bev 3

V&F = % 5 2%

Uﬁtmef i Seall .be‘qﬂn{ol d

W\-
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7.5cm

NOTTO

45¢cm SCALE

The diagram shows a frustum made by removing a small cone from a large cone.

The height of the small cone is 7.5cm.

The height of the frustum is 4.5cm.
The radius of the large cone is 4.2cm.

Work out the volume of the frustum.

- gxmcp-z‘x 1z

> LU 6T em®

Sole foctor:  veige 4 o
¢
LSF - N

5 '\!ne:\-ysei Sovall
VoF - (ﬁ - Sty
s

2 VA‘“& °f,5~n|l e »

262 = S'Z

= Gl L,

Vﬁ[Um { -€-ﬂé?°"‘~ ’
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(b

AORB is a sector of a circle, centre O.

AO = 10cm and the sector angle is 216°.

)
A
10cm
0 |Ocm
2165 —_
B
r

(ii) A cone is made from this sector by joining OA to OB.

Calculate the volume of the cone.

[The volume, V', of a cone with radius » and height his V' = %—nrzh.]

Arc lzﬁw i Lo !

L: 32;115; xzﬂr

: %— x DX 10

 Jor

T Cirtmderege dboct
Redius Q{ boge
C:1lwr

|0 = Tar
AR

I‘:E)c,m

P\'j“-.n\yas Y ?1 4 b&\'}h{- i

lo WA o
W +3bL = (00

2 h = O
h = Bem

VDJUME‘-
g Lo
V>3 .

éx'ﬂxﬁ,lxg

> Abtr o’
(0" SOL e 1o 3&?)
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(iii)

NOTTO
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10 of the solids are placed in a box in the shape of a cuboid of length 17.5¢cm.
The diagram shows one end of the box.

Calculate the volume of the empty space in the box.

Cobod Vdume . Epﬁb Spore, +
"4 x3-8 xS %5-15 ?5-15 - (055 ° Z,?.Z»S

Velume t{, 0 lds-
(-35x10 = 635 2’2'5 .......... cm® [3]
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(b) A solid metal cylinder with radius x and height % is melted. -
All the metal is used to make a sphere with radius r. 9
%
Find  in terms of x. =
[The volume, ¥, of a sphere with radius r is ¥ = 377" ] LS
Cblino\zr'. Sphere : x
V s 0" '4 \V/ = %TTF %
:ﬂxx‘xi‘tx'—' A = &
[Z [ =T :Ss.ﬂ
o o 3
- —z 0155 ¥ jz.... xj@ % 3
@ s Br3
=q %%
r3 130
%
3
- Dor
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7

(a) The diagram shows a container for storing grain.

The container is made from a hemisphere,
a cylinder and a cone, each with radius 2m.
The height of the cylinder is 5.2 m and the
height of the cone is ~Am.

52m

NOT TO
SCALE

...........

h

-IQ-—--—B—--—.--—-—-—-—- —_——

(i) Calculate the volume of the hemisphere.
Give your answer as a multiple of 7.

[The volume, ¥, of a sphere with radius ris V' = %nr’ ]

V e /Tﬂ"3
= %Xﬂ" 2'3
- _‘_(Z ........... e SR EE— m® [2]
g -

881

(ii) ‘The total volume of the container is <% m’

Calculate the value of 4.

[The volume, V, of a cone with radius » and height & is V' = -3-nr *h.)
(5\1 Velree cf Corg. :
Trr'-lr\ L9 loer _ lew _ T

:ﬂx?, xS

- L1t
5 ] T 5 3
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(b)

NOTTO
SCALE

The diagram shows a cylinder with radius 8 cm inside a sphere with radius 17 cm.

Both ends of the cylinder touch the curved surface of the sphere.

(i) Show that the height of the cylinder is 30cm.
: A
Patlvpest Py |7 3¢
3 lﬂt L 156 = IlSG
W' s 200
h 2 20

h

(ii) Calculate the volume of the cylinder as a percentage of the volume of the sphere.

[The volume, ¥, of a sphere with radius »is V' = Lo 3

3
g C \'-'\cl&/' %
aﬂ\&r&. \%

\/- %_'Tra = Trrth
_txgEx 30
= %ﬂ'x FD‘-S el

> pO31- 36

OSHERY

Nl
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(c)

-

-
- - - - - -
—

; SCALE

--------

TO0um
The diagram shows a solid sphere with radius 6 cm inside a cube with side length 20 cm.

The cube contains water to a depth of 15¢m.

The sphere is removed.
Calculate the new depth of water in the cube. D2, [ Lot
| The volume, ¥, of a sphere with radius r1s ¥V = -g-m} J /
Voluwe d gphece: Volume of swrdty= [ Velume of cukod - Sphest
> % ne? = Dx0x1S — 28%(
3%’.1",,63 -y L;DOO-j,gﬁr{
= 7891 New, heids .
T \/ = 2OxTO*h

(000 - 2881 = &OOU

- L0 0O - 28%T
i 400

=T IZ?‘ ...................... cm [3]
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(c)

NOTTO
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The diagram shows a cylinder of length 150 cm on horizontal ground.
The cylinder has radius 20cm.
The cylinder contains water to a depth of 5cm, as shown in the diagram.

Calculate the volume of water in the cylinder. .
Give your answer in litres. 7 xbl G-

B 2™ [1- N i / = 80817,
.; 15 Z )
B s % RN
7, o \\
\15'/ X B C»OS‘(.'&S&)
2 Gl lesto

SW Mea- Secior - Tﬁ.ﬁb

—
—
—

AI\CFI Dj.&laor-. A“Bx a—{‘k\t‘_‘ﬁlc’:

A - gZ'%lﬂ _n.r-b _.L- i
Bw % A",‘. ZOIIQSI’)C
- .
- 4319 T\XZQD z »a-x?.OxZ()xaq(gz.Sl"l..)
e’ 2 (084303

* LBA.0937

Vﬁ)m - Q0. Lole x150

St Aens 729-09%3- 195 (31 = 1359936 o
20 Lb6 = D570 =
= 136 [ives
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Tt N\S\&

The diagram shows the major segment of a circle, centre ), radius 2.5m.
The scgment is the cross section of a tunnet with height 3m.
The tength of the tunnel is 800m and it has the same cross section throughout its length.

Calculate the volume of the tunnel,

Anﬂm: Ares "i mopt SeLter A of «40316 n ———
Use %f'.leL to Fiad O:Sl&'- X5 (o ) J = W3-01..

S CHy T i
r\ HC g1 A -?8'%3“ %

2_:(?‘"%00.
21569
— u RS Sto

Ahe:a 0£ Moi)or Settor: Aves ai MTBLL'
A & ZDB-O'-I.. XT[]-Z' A;_ .‘/Zo'kszqc

360 ( " _]’_xz‘.sxz.sxs;n QSE,,OJ..)
. 030 x5 =
30 2 Tl
- 11-028.. Total Aen: ||.03S.. ¢ [-22,..
S10

= [T-300.
Volme, = 11-300.. x 80O

= QSCPQ ............... m?® [7)
(2¢)
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16cm “1.5em

The diagram shows a solid made from a cylinder and a cone.
The height of the cylinder is 16cm and the height of the cone 15 1.5cm.
The radius of the cylinder and the base radius of the cone are each 0.35¢m.

(ii) Calculate the volume of the solid. |
[The volume, ¥, of a cone with radius r and height his 1= gﬁrlk J

C;Sllf\clr?.r’: COfﬁ'.

\/:Tfrt'lfl VE Ls-rrrb\/'
sTix0-35%x b :},.ﬂ‘xD%Sle'S
= (1535 =

O 1924

Total Volume: 615?5 F O 9% = 6-34°9

&)
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