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a What is the total nurnber of cubes with 1 cm edges that the rism
P )
on the right can contain? : !
) X <N\ i
; : : Loa o |
o 7 N | SPElesindpd -
2. What is the volume of this prism? L cm- 5
5cm

b) The prism on the right has a base with dimensions a and b, and k as the
height. What is the volume of this prism?

-c\ V) X

4cm

3cm

VOLUME OF A PRISM

s The volume of a cube with edge length a is:

V=axaxa=a’

[T P

(

the prism.

/7
\ /’/
i3

o The volume of a prism is equal to the produc.t‘ of the area of the base A, and the height kot

: : ) : 1 (1 4
: —
~ h Lol \
h ” : “\’\ : - h : ‘I \\\
W ] ""._ . 1 Y
1 Ab I
A, Ay / Lhop T
Dxh 50N RAX: PX
G = — = \ M
5 A V=Axh
17. Calculate the volume of each of the following prisms.
a) C b) 1 C) i
: = I
....... i .
44 ! 1 : :
Pt s
Som p s 18cm P N
= ' 4 12cm A
10cm 45cm Lot/ L84cm
’J : N E
12em
X [ !
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E‘ - ( 1 8. Estimate, using the appropriate units of volume, the volume of the following prisms.
-\%Qﬁ;‘v A.f; a) A $1 coin m) >or ¢m? b) Your classroom __ mg - - #

p £\ o) A die cn> _ d) Your math book _ £ %) 30 dm

| % ' e) A dishwasher C&m‘j f) Your house 2

j 19. Calculate, in dm3, the volume of a prism with the dimensions 4.5 dm, 0.3 m and 40 cm. :

:i 20. a) Calculate, in m? the volume of a cube with 40 dm edges.

! b) How many times does the volume increase if the edge length doubles?

i 9 4 . Express, in litres, the volume of a cube with 11 cm edges. ' 1

99 _ The mass of 1 [ of air is 1.3 g. What is the mass, in kg, of the air in a classroom with a length

it of 12 m, a width of 8 m and a height of 5 m? _ / im3 X |.2 :
9% Calculate the volume of a $1 coin knowing that it has the shape of a right prism with an 11-

sided regular polygon as its base with sides of 0.7 cm, an apothem of 1.2 cm and a height of

24. What is the cost of a cubic block of granite with 7 dm edges if the granite costs $600/ m3?

25. A driveway is rectangular. Its dimensions are 8.6 m by 4.8 m. A uniform 5 cm thick layer of
asphalt is spread over this driveway. What will the cost of the asphalt be if it costs
$145/ m3? ) - \o X .

-~

96. Sylvie and Fran went camping in the Laurentians. They used
a tent in the shape of a triangular base prism with the
dimensions represented by the figure on the right.

a) What is the volume they have inside this tent?

b)) What is the total area of canvas used to make this tent if ,
= the floor is not made of canvas? 24m

% _ We want to store cubes with 1.5 cm edges in a box shaped like a rectangular prism with
dimensions 0.75 m, 0.6 m and 4.5 m. What is the maximum number of cubes that this box
can contain? __ [0, i o ¥ U ¢ -~ | e | 2 ) [X0X

2@. Mr. Martin’s patio is rectangular with dimensions 15 m by 8 m. During the afternoon, 5 cm of

snow fell on the patio. -
,: ) ‘: ;\ ;‘u L) o »J ~ i»"‘j ”_\p,

L

a) What is the volume of snow on the patio?

b) If 1 m? of snow gives 60 [ of water, what volurneE of water will be produced once this
L Y | 1 = = P i
accumulated snow melts? W MY Ul 260 L
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. 29. The prism on the right represents a tank filled with ISdO [ of gas. How
§ much time will be required to fill the rest of the tank at a rate of
20 litres/min? bocot - js¢0 = 9500 (
‘-’ﬂ‘bdﬁ‘ dmn = ”‘i 2000 L i SAOL v [ m: n= 25 a\d f
A !kJL.tﬁ bGdy RC L ¢ \U(‘:’) 3m
e 30. The dimensions of a classroom are 9'm by 6 m by 3.75 m. How many
people can this classroom hold if each person must have ¢ 5 ki of air? A S 1m
Q0 x bOx 3RSI0= [}5500 dm? ‘-i%u L. H500 &
U-—) ‘z ;) +¥9 C “L \_.&

=
57 e, R P,

i B T SEH 2 SRR Fan W %

. Acrviry & wumeofaoner -
, a) Given a cylinder with radius rand he1ght h One can consider, O p N

taken to the extreme, this cylinder as a right prism with the
same height in which the base is a regular

polygon with a very large number n of

b sides. h

1. What is the area of the cylinder’s base? » Fong . J

i == Wi

2. Give a formula for calculating the oylinder -
volume of the cylinder.

U= A\ﬁ h = T3

b) Determine the volume of a cylinder with a 4 cm radius and a height of 6 cm. _\/_ = q b u%(- o’ S
20Lo0m

g

3

 VOLUME OF A CYLINDER

The volume of a nght circular cylinder, with radius r and height h, is equal to the
product of the area of the cylinder’s base A, and the height h of the cylinder.

V=Ab><h=‘1t1'2h Q 2 'ﬁ“]f-

O

X 3 1. Calculate the volume of each of the following cylinders and half-cylinder.

a) - b) c) 24 cm

ﬁl --------- 9 92cm

3cm

ST m® 336w P 953.927 o

EY (1)
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\ 32. Estimate, using the most appropriate unit of volume, the volume of the following cylinders.

l a) An above-ground pool L. b) Ateacup__C mo E
| €) A quates mm = d) A white-out bottle -

j: : e) A soft drink can ML f) Atincan____ Q1

g) A cheesecake am> h) A new pencs]1 -

33. a) Calculate the volume of a cylinder with a 4 cm E”é&iusﬁfahd a height of 6 cm. gL
| PRI | \ALA

b) If we double the cylinder’s height, what happens to the volume? __ | (1 15¢  clowves
¢) If we double the cylinder’s radlus what happens to the volume? _ [+ f"'f O U O

Tar e T

S g e e e
s e

1
34. Express, in litres, the volume of a cyhndncal contamer with a 7 dm d.tameter and a height of
. 20cm i M Vel - ) < 1t0. 9+ L
i
: 35. A small cylindrical shaped bottle of perfume is sold for $48 (taxes included). If the radius of
l - the bottle is 3. 5 cm and its height is 10 cm, how much does the perfume cost per litre?
t . ._; \-.., o 1 ‘ ! ‘«f ‘\ - !l;,v'{‘-f } 2 l‘}
sji f 36. The glass t0p of a c1rcular table has a diameter of 1 4 m and a th1ckness o:F Teas Knowmg that
L ' 1 dm3 of glass has a mass of 2 kg, calculate the mass of the glass top of the table
|:r X Tas &, {4 ) = y <1 i X ) 'l.., ( Jaf . f \

37 . A cylindrical tunnel with a 21 m diameter is dug over a chstance of 160 m. How many trips

i must 3 truck carrymg 45 m? of dirt rnake to carry away all of the dll’t that Jves dug' ‘
48 /{ ,i ,”. LiC 5 J !". "ﬂf b e 1 | ,v“’-." v =Y :’-- L VA '
sw | 2 : 236 % 0m3 r P>
l ' 38. A pot has the shape of a cylinder with a 28 cm dlameter and a helght of 15 cm. The contents
of the full pot are emptied into cylindrical cups with a 7 cm diameter and a helght of 3 cm.
i How many cups can be filled to capacity? (FAIK 2D >-4S¢Cn
i il NG L0
}ju 3 e !‘
;3 29. Mr. Reid wants to fill the above-ground pool in his backyard, The pool has a
1 ! diameter of 4 t'and a height of 1.8 m. If he fills the pool to 3 capacity, how
'j' long will it take to fill it at a rate of 45 I/min?
. 77 (2¢ LI%)= DIlY .42 dm” x 3 - (LBHLO 5 S —
2 i ?’ } minNutes
i @0. Mrs. Carter wants to make muffins for her guests. She prepares 2 litres of mufﬁn ;mx w1th
i eggs, milk and sugar. What quantity of mix, in cm?, will be left over if she pours the mix into
- 18 cyhndncal molds with a 7 cm diameter : and 2.5 cm he1ght7
' (35)HA-5) =9¢.21l cm3 I = 1FR.X0 cm> Qoo 0 '-5"% z‘.'v;-i '
i @ 1. A triangular base prism is submerged in a cylindrical bucket of water with a 5 - radius. The
L water level in the bucket rises 0.8 cm. What is the volume of the prism submerged in the
b i water? P
I
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@ 2. Given the rectangle on the right.
” This rectangle is rotated around its length and then around its w1dth The two

B a) Do the two cylinders have the same volume? I en
il Justify your answer. /
‘. i /‘\r & l'.‘,‘f(_, Cau( t_"\ i [ A ‘ U ¢ {'\;‘- AN
e o] fferead .
) Calculate the volume of each cylinder. g (
- — - ! ‘ ' Z
B oy Rectangle turnikrl'g 5 Rectangle turning

TR

v a) What is the volume of each pyramid? ~ Ia

ERRED Do o e LR L g p—

cylinders on the right are therefore generated.

around its length around its width

@3. Mr. Denton grows plants in a semi-cylindrical greenhouse with a 5 m
radius and a height of 40 m. If each plant requires 0.75 m3 of air, how

~many plants can grow m this greenhouse?
\ 2L “h ,‘} A o T § (T (= B(U' ) 142 215108 W %

~—
5m
AR RN S T N S G B

e S B o G R S R R R T YR TR

Given the cube on the r1ght with edge length a that is separated into 6 identical

pyramids, each using a cube’s face as its base and half of the cube’s edge length as

its height. 3 (o l
A

A 1€ ‘“"b

s

b) One of the formed pyramids is represented here on the right. ﬁ
CA
1. What is its height? - 7 ' @

TE:

heigh ~ T T
3. Verify that the volume V of the pyramid is V = -b‘g—%g—l b \ Z

TS CYOLUMEOFABYRAMID. - - —

Rt e

The volume of a right regular pyramid is equal to the third of the product of the area of the

pyramid’s base A, and its height k.
o
H;* ' h h h
y \ < ;
s‘Clk'a{&e” Ay x h ) MAG&B%‘ l MY
ity Bl
3 T e

This formula also enables you to calculate the volume of non-regular pyramids.
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2. What is the area of the base? 5 ) [z &
= r - /1 E

AN/




@4, Calculate the volume of each of the following pyramids (the measures are given in

| centimetres).
i '
| ]
|
I8
!
i @%. The height of a pyramid is 156' mm. The base is a rectangle that is 24 cm long and 12 cm wide.
i What is the volume of this pyramid? o
Ef @G. The base of a pyramid is a right triangle with its sides measurmg 2.4 cm, 3. 2 cm and 4 cm. The
i height of this pyramid is 8 cm. Calculate its volume.
l-i' PAN &7 . A square base pyrarmd w1th 12 cm s1des has a slant hgght of 10-cm. What is the volume of
i 12 this pyramid? : .
% @L8. The base of a pyramid is a square W1th 12 cm sides. The lateral edge measures 10 cm. Calculate
& this pyramid’s volume. ) : :
l I " @9. A trophy has the shape of a square base pyramid. The height of the pyramid is 6 cm and its
b A | slant height is 10 cm. If the trophy is made of aluminum and the mass of 1 dm3 of alummurn
f 3 *  is 2.7 kg, calculate the mass of this trophy. - :
_l, B0. Calculate the approximate volume of the Cheops pyramid in Egypt knowing that it has-a
8 _ square base with sides of approximately 230 m and a slant height of almost 180 m.
> 120 ) - |35 y \ 24cm
l B 1 . A flower pot has the shape represented on the right. What is the volume m/ 2'0
B O\ (in litres) of dirt that this pot contains when it is filled to the top? '15 ' I \} o ! o8
b Ruaxza)2) =2 e PN
lf ' 18 cm ~‘5"”
g T -
&@Wl@?ﬁf ® "°'“m°°f“‘!“§w e -
:ir | Given a cone with height & and a base of radius ’ B
i 7. One can consider, taken to the extreme, this
| cone as a right pyramid with the same height in
i which the base is a regular polygon with a very i
b large number n of sides.
.
a) 1. Whatis the area of the cone’s base?
i " 2. Find a formula for the volume of a cone.
. b) Determine the volume of a cone with a height of 10 cm and having a disc with 2 6 cm racl1us
1 as its base. 5
i 198 Chapter 6 Area and volume of solids © Guérin, editeur ltée
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oW VOLUMEOFACONE S
‘:ml‘he volume of a cone with radius 7 and height h is equal to a third of the product .
. | of the area of the cone’s base A, and its height h B
4 . v
Vssic - mf Ao = T
B2. Calculate the volume of each of the following cones.
E a) b) ) h=42cm
L h=45cm
. TC)* (-3 ) 1fem
7 ) 58 cm
r=2cm %
B { : 3 p —
B "s 2 Walag AbTr o 2 A -H TC e
B3. Aconehasa hexght of 2.4 m. The cone’s radius is 1.8 m. What is this cone’s volume?
(1824 =~ [¥.l1H m3
B4. What is the volume of a cone with a slant helght of 5.4 m and a diameter of 3.8 m7 Round =+ i \ ¢
your answer to the nearest tenth. / 3 Ay (s.e8) 52
l m - o —;——'-— — 19
Q‘_‘.s_ A cone has a he1ght equal to its radms What is the volume of this cone knowmg that its
’ diameter is equal to 4.36 m? (218 ) \“:_,,_i_ ) N @S 3
- B®. A water cooler has a cylindrical shape with a radius of 15 cm and a height of 42 cm. It is filled
to capacity. How many cups in the shape of a cone can be filled fully by this water cooler if .
each cup has a 3 cm radius and 7 cm height? T(1s) 4o =deIY. 1 cm > LTy ) ~
" '.“./ j“ﬁ\‘/ I) t —)J Q:\ (ul: : 7 ‘r._/';
| ; T {_; ST
57. Ata receptmn champagne was served in cone-shaped glasses. The radius of the cone’s baseis . -
© 2.7 cm and the height of the cone is 10 cm. How many glasses filled to £ 4 of their height can b
be served from a bottle contammg 0.76 I? 6. He :
“Tir*h T(2. ?)(la\ u_)r‘o "?wﬂ x ',‘, félb‘ A
-——;,,—- —— ; Lo ¢ {i_(’_(”‘s
58 JA plast1c cup has the shape 1llustrated on the right. If Eric fills it to 31 the gem - A f»
: ~ capacity with lemonade, how much lemonade (in cl) will be poured into s
! |
the cup? - sl . O3 L ¥
oo 13cfap JLlbe S
' ; - = 3, %2em’
" \'\‘J rd {
4"\. o ﬁ 3 13 cm ’ _ of )t[s—
[&y I“} —}‘\, L (_!r‘\} /(;?_5_ - l&'-k'.\'-}']v.)!}::
: T =)its4cl
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&@TT[IWHW ? Volume of a sphere
YA R T e R T

Wv%”’ S

In the figure on the right, the sphere is inscribed in the cyhnder The pomts A B, — A
C and D of the sphere are also points on the cylinder. =
a) If the sphere has a radius of 7, what is : / . b .
1. the radius of the cylinder? _ " 2. the height of the cylinder? AT ;

b) It has been proven that the volume of a sphere is equal to § 2 of the volume of k- o
the cylinder circumscribing it. Therefore, what is the volurne of a sphere with

radius 77 . ¢ 3 i
\ e L'-l y v L A= T
\J B o =2 1)
3 F 4 N

e R ERET R o A e w-.. BNl Y s (5

‘ '“‘“ i ‘”“,".'_;."“”‘I““ ¥0WMEW A SPHERE

The volume of a sphere with radius r is equal to:

— 4
W 3

E©. Calculate the volume of each of the following spheres and the hemisphere.

b) /‘ 94cm c) 4
3cm

) [~ . ‘ L 5 2
BTl M) 13 X .73 N S
X | { / [ ) ¥ ;u L7/ f!] ¥

60. Calculate the volume of the sphere whose radius measures

a) 4.5 cm. [2{.5Tun” b) 2.28 m. 15. &1 m C) 0.9 mm. ( 9312 1 .f"--')
~bwite v B \
6 1. Two marbles have respective radii of 1.5 cm and 3 cm. What is the ratio of ~
a) their radii? A b) their areas? & ) their volumes? 3
25 cm ) v 7O 3
/ krj _/' i / F ¢ ry} .

B2. Calculate the volume of a tenms ball with a 6 5 cm dJameter

L . 3

63. Calculate the volume of half an  orange with a 4 cm radius. [39.0H €M™

C éf Jf ¢ le\ W > — "/ "} J m i

64. Abowl has the sha(pe of a hemlsp re w1th a09m dlameter ‘What is the capacity, in in litres, of =
this bowl? Fr = = /qU.¥S |
65. a) Calculate the \ppromrnate volume of planet Earth if 1ts radius is estimated at
6400 km. Yo \\1 \\\ . |, 049% )(\U “‘E
b) How many times bigger is Eatth compared to the Moon if the Moon’s radius is est:mated’»ii?:
at3500km7 ‘_}l i\\".\.)7 : _‘L’.j- | X Lo’ 5‘;’-\'\x\\}£-‘ :
Ry —_————— E N “fi;

7 ,r ~) -_1 X ,“_m;-,\ . -‘!‘.1

“

200 Chapter 6 Area and volume of solids © Guérin, éditeur Itée




boud 7. a) Calculate the volume of a sphere with a 3 cm radius.

T

h ol )Ju‘ -~

55. What quantity of air, in litres, is required to inflate a balloon with a 30 cm diameter? Pty
s 2
3.l cm*®

e b) If the radius of this sphere is doubled, by what number does the volume get multiplied?

o %

N

\68. A cylindrical can contains 3 tennis balls with a radius of 3.25 cm as illustrated on the

" right. What is the volume of the unoccup1ed space in this cyhnder’ £y
i ]“ & f.c(_-l‘\l. 2L

3 ;
LdTT = G oCiwpCd. > CL
f ) g 3 i S (T J G lindes
= S ~ - = iJL o S .\!
> f L\b\ SHem” 3 Lol '}— r((u aj (l;

\\ L [_l ol er 45
69. An ice cream container has the shape of a rectangular pnsm with dimensions 20 cm, 12 cm

and 9 cm. It is filled to capacity. What is the approximate number of spherical scoops of ice
cream that can be made if the diameter of one scoopis 6 cm? 210> 113 |

[Len

3 > g e
20%x9 = 2WLOcim b!' Tkl é(.fu_J - j13.1 ¢m= — €14 S

4

70. How many oranges with a 6 cm diameter must be squeezed to completely fill a cylindrical can
with a 6 cm radius and a height of 20 cm? (Each orange gives approxrmately 75% of its volume
m;mce) YWD |13 ]em¥x.35 = 8. 82 om

X

(P20 = 226195 ¢m3 f

RALLGT =Y. /Y =L F ¢
7 1. The dimensions of a rectangular box are 30 cm by 25 cm by 8 cm. The following crystal solids
are stored in the box: 6 spheres with a 5 cm radius; 6 cylinders with an 8 cm diameter and a
4 cm height; 10 circular cones with a 3 cm radius and a 5 cm height and 4 cubes with

Q’ 3 cm edges. What is the volume of unoccupied space in this box?

[OAQ_F e

72. Consider the half of cantaloupe illustrated on the right. The part that
has been removed corresponds to a hemisphere. What is the volume
of the remaining fruit contained in thlS half—cantaloupe’ Ignore the
thlckness of the peel. a(z5Y_ . qd

((_!3 QL % | £ 3 L "_& L}_“ Lm 32.97

‘) | ’-‘:Ll LS

25¢cm

15¢em

§ 2 | 24 A
(05

Crr-=

73. The interior and exterior diameters of a metallic ball are 8 cm and 10 cm respectively. What
is the ball’s mass if the mass of 1 dm?3 of this metal is 3 kg?

1 Y
' ) ——=
74. Express, using the variable x, the total area and volume of each of the following solids.
A x+ 2 x+1
ree |
A i x-1 S x+1

I

{8 : f - 7 . 4 , 5
A \/ X : 3 1 ,Qj,\" - X -2 e [,‘\ Y > N\ = ¥ N : + 535X
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i f)
I8 3x
\J = 1251 ¥ B Uz I [Ex > = S btx3
75. The cube on the right has edges equal to 3x — 2.
% ]
a) Express, using the variable x, b) Calculate, when x = 2 cm, :
: : . b :
1. the total area of the cube 1. cthe total area of the cube !
i
T Sl i g
2. the volume of the cube 2. the volume of the cube v
L "‘ X # ”, : .i X i ) p) ';,' M = (-‘:' ,',.. :"t'l: crm2 3x -2

7®. The prism on the right has the dimensions: 2x — 1, % + 1 and x — 1.

a) Express, using the variable x, b) Calculate, when x = 3 cm,
1. the total area of the prism 1. the total area of the prism
2. the volume of the prism 2. the volume of the prism
A
i§ :
L
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