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T. Whatis the pecimeter of a square equivalent to a 4 oo by O cri rectangle? 24 cm

2. What is the total area of a cube equivalent 1o a rectangular based prism with
dimensions 2 by 4 cm by 8 em? 96 em? '

B Of all rect: mﬂ]es ulth an area’ of é(} LI]’]"" ' u% at is the perimeter of ih(“ ret
the \TT}J_HCSTL ptnmet@ 24 cm L ; :

angle with i

OF all rectangl g

es with a perimeter of 36 cm, v*hat is the area of the rec t(mcfl with the
. 1(11“ 5(“af areas :

#1 \r_m

of JH rectan; gular prisms w ;th a mtbi area of & 4 cm lmt i the volume of the prisim
‘mt}a fhe fargest volurme? oo - 1 27 em?® L T

G. Of a]? rectangular prisms wnh A w%]umef of 216.cm?, w ha‘n is thc total area of the prism,
with the %ﬁl&].]t st area? 216 em?

Fach bo_}i:ér;}
that will maximi
cardboard.

{ the box

rey

- available

.5}2 hoxes in the sil_ap_e of'a ctisbe with 10 cm sidesu :

4 A py yramid has a he zght ﬂf k8 cm and 2 square base mﬁh 7 m sides, The ; \,mmzd is
' cutialong a plane parallel to. thebase vielding a :
truncated pyramid and a pyramid similar to the .
initial one. Determine the volume of the truncated

pyramid if the height of the small p"}mmid is
12 cmu

. Z
Scale factor =3

iniitial : L Small
py;’amﬁd W pyramid

Truncated

." N * Y] .: . k3 - 3 %
Voluwme of initiad pyramid = 864 cm  pyramid

Volume of smuall pyramid = 256 cm® .

Volume of trunicated pyramid = 608 cm®
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The plane figure on the right is formed by a semi-circle, a rectangle and a
trapezoid. What is, to the nearest tenth, its perimeter if the area of the

trapezoid is equal to 33 cm??
Bx+3x+2)+2=33:x=4;P=(33.7 +3r)em = 43.1 cm

Area and volume of solids

Pevimeter and are of a plane figure

i

VT 2 Bre

aandvolumeofasolid

The solid on the right is formed by a hemisphere, a cylinder and a cone.

aj Calculate the total area of this solid.
area of hemisphere: 721 cm?

lateral area of cylinder: 2407 em?®

lateral area of co

ne: 601 cm?

total area of solid: 3727 em?

b} Calculate the volume of this solid.
volume of hemisphere: 144t em?®

volume of cylinder: 7201 cm?

volume of cone: 961 cm?

volume of solid: 960« cm®

: 0cm

12 cm

20 cm

T

. Pyromids

- tylinders

oones |

: théfﬁﬁ B |

s:slant height

h- height

r: radius

A, area of base

P,: perimeter of base

Lateral area A, Aj=P xh | A= PE’ZX il A, = mrs
Total area A, A =2A, + A At = Ab + A A = Ab + A, A = 4t
Volume V V=A xh \% A’); h V= My xh V= ;‘TTTS
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Ex.: Consider the solid on the right: %

I

i

. .. ! Bom
A, = aren of base of cvlinder + lateral area of o \
: %

= volume of cvlinder -+ volume of cone

%. A toy is formed by a cone with a height of 4 cm mounted on top of a

hemisphere with a radius of 3 cm. 4em

a) Calculate the total area of this toy, __ 18n + I5x = 331 em?

b} Calculate its volume. 18n + 127 = 30x cm®

A box has the shape of a rectangular prism mounted by a half
cylinder.

a} Calculate the total area of this box, 1000 + 1400 + 600~ = 4285 cm?
b} Calculate the volume of the box. 10 000 + 25007 ~ 17 854 cm”

wcm@

50 6W

2Bem
&« Asculpture is formed by placing a pyramid with a height of 40 dm
on top of a cube with 60 dm sides.
5 x 607 + 1269250 = 24 000 dm?

a} Calculate the total area of this sculpture,

607 + é?_?ﬁ = 264 000 dm?3

b} Calculate its volume.

Y 33 Similar solids

a) 1. Explain why the cylinders on the right are Cytinder (2
similar. Cylinder (D -

The ratio of the corresponding dimensions

h
are the same. ~& = "2 = 2
by ¥

k= 10cm

20?‘% h,=20cm

Z. What is the scale factor?

redem

b} Verify that the ratio of the circumferences of the
bases is equal to the scale factor.

C,
Cy = 121 em; C; = Gn cm;—c—‘li w

M
r=0cm

<) Verify that the ratio of the total areas of the solids is equal to the square of the scale factor.

A, = 312n em?; A, = 78% cm?; %f w 22

d} Verity that the ratio of the volumes is equal to the cube of the scale factor.

Vy = 7205 em®; V, = 907 em?; 12 = 29
1
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SINILAR SOLIDS
it ke represents the scale factor of two similar solids,
- the ratio of lengths is equal 1o &;

- thie ratio of sreas s equal to &7
- the ratio of volumes is equal to &

Croimference | . Total * | ‘Volume
oithebase | . avea .
Cone 1 6w om 24w o’ | F2w o om®
Cong 2 - F25 cin S o’ ] 98w oS
Ratio - A2r_ o f 9B e _
R b N E '

The ratio of the areas of two similar rectangles is equal to 2. What is the perimeter of the
large rectangle if the perimeter of the small one is 50 cm? * 75 cm

%. The ratio of volumes of two similar prisms is equal to 8. What is the area of the big prism if
the area of the small one is 150 cm?? 600 cm?

A small cylinder with a volume of 8% cm? is similar to & larger one with a volume of 27 cm3.
What is the area of the base of the large cylinder if the radius of the small one is 2 cm? 97 em?

#. Two cone shaped containers are similar. What is the volume of the small container if the
large container has a radius of 6 cm and a height of 15 cm and if the small container has a
radius of 4 cm?

160% ..o
3

The rectangles on the right are similar. What is the peri-
meter of the big rectangle if its area is equal to 96 cm??
Xx-2) = 24;: x =6

Le grand rectangle a pour dimensions 12 cm et 8 cm.

Périmétre: 40 cm

The rectangular based prisms @ and @ on the right are
similar. Let x and {x — 1) represent the dimensions of the
base of prism @ and {x + 1} represent its height. Calculate
the volume of each prism if the areas of the bases of prisms
® and @ are respectively 12 cm? and 48 cm?.

x(x~1)=12;: x = 4; volume @ = 60 em?3; volume @ = 480 cm3 6] @

The trapezoids on the right are similar, The area of
trapezoid ABCD is 24 cm?. I mAD = mAH, mBC = 8 cm
and mEH = 6 cm, calculate the area of trapezoid EFGH.

x=mAD; (8 +x)x + 2 =24;x= 4
k= %; Aire du trapéze EFGH = 54 cm?
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In the figure on the right, lines [, and [, are parallel.

aj Triangles MAB, NAB, PAB and QAB all have the same base AB. Explain why these 4 triangles
have the same area.
For each triangie, the height relative ito the base AB of that triangle is equal to the distance

between the two parallel lines lj ard lz. The triangles, having the same base and height, therefore

have the same area.

b} What is the area of each triangle if the base AB measures 10 cm and the distance between the
parallel lines is 8 cm? 40 cm?

© EQUIVALENT PLANE FIGURES

plane figures aresequivalent ifthey have the saine area:

The triangle and the rectangle on the right are equivalent
because they both have an area’ of 74 crm?. U

G e
T. Lines! and L on the right are parallel. What can be c D E F G H |
said about the parallelograms ABDC, ABFE and AN / ‘
ABHG? Justity your answer. :
These paralielograms all have the same base AB and
a height equal to the distance between the lines [, A B b

and 1,. These parallelograms therefore have the same area and are thus equivalent.

@. A triangle has a base of 9 cm and a height of 8 cm. What is the side length of a square equivalent
to the triangle? _ 6 cm

. In each of the following cases, find the measure x of the side of the square equivalent to

a) an 8 cm by 12 cm rectangle. x=4cm

b} a right triangle with the sides of the right angle measuring 6 cm and 3 cm. _ x=3cm
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¢} atrapezoid with a big base of 12 ¢m, a small base of 4 cm and a height of 8 cm. x =8 em

d} arhombus with diagonals measuring 5 cm and 10 cm. _x=5cm

&. True or false?

a} If two figures are congruent, then they are equivalent. True
b} If two figures are equivalent, then they are congruent. False
¢} If two non-congruent figures are similar, then they are equivalent. False
d) If two figures are equivalent, then they are similar. False

The rectangles on the right are equivalent. What is the
numerical value of the perimeter of each rectangle?

Ix{(x + 2)=dx{x + I); x =2

P, =20u, P,=22u

x+2 1 x+1

The rectangle and the square on the right are equivalent.
What is the numerical value of the perimeter of each
figure?

W=l -ZNx+ 3 x=6

Perimeter of rectangle = 26 w; Perimeter of square = 24 v,

x+3

#. The triangle, rectangle and square on the right are
equivalent. What is the perimeter of the square?

:c(:c+1}m Y. = =
5 {x+Ifx~4); x=8 ] o

The square has an area of 36 u®, and therefore a perimeter of 24 u.

The rectangle and isosceles triangle on the right are equivalent. A
What is the perimeter of the isosceles triangle?

x(xm4)m%ﬂ;x=6

mBC =8 u: mAB = 5 u; Perimeter = 18 u

8. The trapezoid and square on the right are equivalent, What is
the numerical value of the perimeter of the square?
[(2x—4) + (x~ 2} x + 2 = x*

x = 6 u; Perimeter of squave: 24 u,

The rectangle and the circle on the right are equivalent. What
is the numerical value of the circle’s circumference?

Er(x+1)=ﬁx2;xm1 |1

Circumference = 27 u
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1 f. Rectangles ® and @ on the right are similar whereas
rectangles @ and @ are equivalent. What is the
perimeter of rectangle @7

4x &

"g=x+1:}4x2+4x-48=0;x:3

Area of rectangle @ = 24 u?

Length of rectangle 3 = 8 u; Perimeter of rectangle @: 22 u

« The square ABCD, the right triangle DCE and the rectangle
CGFE are all equivalent. What is the area of each figure if the
perimeter of the rectangle is 15 cm?

x : side length of square; each figure has an area of x?; mCE = Zx;
mEF = %, B

Perimeter of rectangle = 5x; x = 3

Area of each figure is equal to 9 cm?,

@. The right triangles ABF and EAF on the right are similar. Triangle
ABF is equivalent to rectangle BCGF whereas the triangle EAF is
equivalent to rectangle DEFG,

a} Calculate the total area of the pentagon ABCDE.

B
mm'-_4x = E&' = - =3 2
A ae X 12;: Area AABF = 1536 u
Area AAFE = 864 v?; Area of pentagon = 4800 u? c

b} Calculate the perimeter of the pentagon.  #AB = 80; mAE = 60; mED = 24; mCD = 100;

mBC = 24: Perimeter of pentagon = 288 u

T 4. Calculate the numerical value of the area of triangle ABC if triangle
ADE and rectangle BDEF are equivalent.

(x+3}2x + 1} + 2=x(2x+ 1}; x =4

8 D mBC =
AADE ~ AABC = E = m-ga, mBC = 13,5 i

Aire du ANABC = 81 u?
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8} Show that prisms @, @ and ® above have the same volume.
V,=8x2x4=64em3;V, =4 x 4 x 4=64cm3;V3=8;2 x 8 = 64 cm?

b) What are the dimensions of prism @ if the four prisms above have the same volume?
x = 4. The base of the prism is a right triangle.

The sides of the base measure 4 cm, 8 cm, 480 cm: The height of the prism is equal to 4 cm.

 EQUIVALENT SOLIDS

Twoisolids ar'o &..{Eii’{“ulﬁé*%ﬁ if they }l‘&‘:ﬁé‘- rh@ ;

e ‘mhmw

cvlinder on the ng,h __

Ex.: The cone &nd : :
have a volumme of 367: Lm

since the y bnt

%< A prism with a height of 4 ¢cm has a rectangular base with dimensions 6 cm by 9 cm. What is
the measure of a cube’s edge that is equivalent to the prism? _ 6 em

Z. A cone and a cylinder are equivalent. The radius and the
height of the cone measure 6 cm and 10 cm respectively.
What is the height of the cylinder if its radius measures 5 cm?

4.8 cm

&. The cylinder, cone and sphere on the right are equivalent.
Petermine

a} the height h of the cone; __ h =12 cm

b} the radius r of the sphere. _r=3em
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« The cube and the rectangular prism on the right are
equivalent. If the cube has 10 cm edges and the base of the
prism is a 5 cm by 10 cm rectangle, find the height h of the
prism.

I0x5xh=10°= h=230cm

0em

tem

B. a} A cylinder and a cone with the same height of 6 cm are equivalent. Determine the radius
7 of the cone if the cylinder’s radius measures 3 cm.
ﬁ-32-6=f;%?~446m:>r=34§cm

b} A cylinder and a cone with the same radius of 3 cm are equivalent. Determine the height
h of the cone if the cylinder’s height measures 6 cm.

'ft“32-6=3'—§;ﬂi:"—>h=18€m

A sphere, a cylinder and a cone are equivalent and each have a radius of 3 cm. Calculate

a) the height of the cylinder; _f =4 em

b} the height of the cone. h=12cm

7. A cone and a cylinder have the same height f and are equivalent. Let r represent the radius of
the cylinder. What is the radius of the cone?
radius of cone: rf3

The rectangular prism and the cube on the right are
equivalent. By how much does the total area of the prism
surpass the total area of the cube? X2
x(x + AYx~2) = x%; x = 4,
Area of prism = 112 u?; Ares of cube = 926 u?

The area of the prism is 16 u®? more than the cube.

@. A prism, a cylinder and a cone are equivalent, If the bases of the prism, the cylinder and the
cone are equivalent, compare

a) the heights of the prism and the cylinder; __They are equal.

h} the heights of the prism and the cone. The heighi of the cone is the triple of the prism’s height,

A sculpture is formed by a pyramid mounted on top of a cube. The cube and
the pyramid are equivalent. Determine the total height of the sculpture if its
volume is equal to 432 cm?.

Volume of cube = 216 cm?® = height of cube = 6 cm

Volume of pyramid = 216 = %’1 => height of pyramid = 18 cm

Total height of sculpture = 24 cm
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T %. A cylinder and a sphere have the same radius and are equivalent.

a} Express the height h of the cylinder as a function of the radius r.
h: height of cylinder; wr?h = %ﬂﬁ'“" w o= %F

b} Express as a function of » how much the total area of the cylinder surpasses the area of the
sphere.
14

Total area of cylinder = 272 + Zur - %" = ?wrz; Area of sphere 4nr?

The total area of the cylinder is —g—r\rz u” greater than the area of the sphere.

¢} Determine the difference between these two areas when r = 3 cm. 67 om?
: ! . .
1 B 2. A sculpture is formed by a square based pyramid mounted on top of
N __/a prism. The pyramid and the prism are equivalent. Calculate the
total area of the sculpture.
Volume of prism = volume of pyramid = 64 cm?

Tem

Height of pyramid = 3 em. Slant height of pyramid = 5 e¢m,

Lateral area of pyramid = 80 cm?; Lateral area of prism = 32 cm?

Area of prism’s base = 64 cm?; Total area of sculpture = 176 cm?

% 3. The right rectangular prism and square based prism below are equivalent. What is the
numerical value of the sum of the volumes of these two prisms?

x4 1

fx+ I~ I)2x + 1) ={x~TP(2x + B); = 7

Volume of each prism = 720 cm®; Sum of volumes = 1440 cm?

T4. A solid is formed by a pyramid mounted on top of a rectangular prism.
The pyramid and prism are equivalent. Let x represent the height of the
pyramid and (2x — 3} its slant height. The dimensions of the prism’s base
are 2x and (2x + 6). What is the numerical value of this solid’s total
volume?

We have: (Zx - 3)2 = x% + (x + 3)%; x = Ju.
Volume of pyramid =24 x 18 x 9 + 8 = 1296 cm?®

Total volume= 2592 cm?®
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C [Ea ( - e 5 TSP, B\y .
Consider the 6 cm segment AB and its mid-point O. Using a piece of taught string attached to two
fixed nails at A and B, a semi-ellipse is drawn. With the length of the string constantly 10 cm, the
triangles with vertices A, B and any other point on the ellipse all have the same perimeter.

a) What is the perimeter of all these triangles with base AR? 16 cm
b} Of all these triangles with the same base, the one with the largest area is the one with the biggest
height relative to this base. Determine which triangle has the largest area and indicate which
type of triangle it is.
The isosceles triangle AEB.

¢} What is the area of the triangle with base AB that has the largest area?

mER = 5 cm; mEG = 4 cm;A\re*a;irj:w%fE =& cm?

d} Complete: Of all the triangles with the same base and same perimeter, the one with the largest
area is isosceles

Consider all rectangles with an area of 36 cm?, We are seeking the dimensions of
the rectangle with the smallest perimeter.

a} Complete the table of values on the right which gives the perimeter of the
rectangle as a function of its base b and height k.

Area =36cm?® |y,

b) By observing the table and using a calculator, find

the rectangle with the smallest perimeter. ?ﬁse o Height
The square with 6 cm sides. g
€} What conjecture can we propose as a conclusion to i 36 74
this activity? 5 3 w0
For a rectangle with a given area, the square is the
one with the smallest perimeter. 4 9 26
6 6 24
9 4 26
12 3 30
36 1 74
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Area of restangﬁes ‘_!mtét the same perimeter

Conﬂdcr a 1 rec%angies with a perimeter of 16 cm. We are seeking the dimensions

of the one with the maximum area
a) If we let x represent the rec.tangle’s base,

1. express the height as a function of x. 8- x

2. express the rectangle’s area as a function of x.
Alx) = =% + 8x

b} 1. Complete the table of values on the right which

gives the rectangle’s area A{x) as a function of its

base x.

2. For what value of x do we get a maximum area?

4

3. What are the dimensions and the aature of this

rectangle when the area is greatest?

A square with 4 cm sides.

P=16cm
X

Base - | Height Area
i Afx)

1 7 7
2 4] iz
3 5 15
4 4 16
5 3 15
6 2 12
7 1 7

¢} 1. Represent, in the Cartesian pIaﬂe on the I‘ight, the func Aréé};a}m:w o e e s

tion that gives the area Alx) as a function of its base x.
2. Using the graph, indicate for which value of x do we get

a maximum area A{x).
The area is maximized when x = 4

3. What is the maximum area? 16 cm?

0 .
d} Ofall rectangles with the same perimeter, what is the nature o tooiiobo

TN
S — b
[ AN | -

b .Bas’eﬂ{ﬁm}

of the rectangle with the greatest area? __A square.

Zem. v N 6cm

P—t8cm . - A i 64 cm?
m. _.F':‘_:d.ﬂ{;m

Soem cfEem
[ Tsem [ Jaem
A=27cmt 0 Pe=ldcm

o A 37 om?

Zomi . : [ ldcm [ |
Ao B4 em? SR o e

PﬁRQME?ER AND ﬂR&A @F REC‘TANG&ES

*':-_5_:(}3‘ all g mw%g At rec t&ng,lc the w.;amrv 15 t}"if‘ one Wlth the sﬂmi?m% p@mm*ie

Scm

A =84om?
P = 32 em

¢ Ofall rutangles with the same pemneier the sguare is the oné w ith the largest ares.

Gem
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The d;menszons
~q_are in cm.

7.44
Scalene triangle  |susceles triangle Right triangle Eguitateral triangle
@ @ @

1. Verify that the triangles are equivalent.  They all have an area of 24 cm?.

2. Calculate the perimeter of each triangle. ©:26.2 cm @: 284 cm ®: 24 cm ®: 22.32 cm

3. Of the four triangles, what is the nature of the one with the smallest perimeter?
The equilateral triangle.

b} Consider the following equivalent quadrilaterals.

7 4 3 T3 6 9
Trapezoid Parallelogram Rectangle Square
O @ <) @

—

. Verify that the quadrilaterals are equivalent. _They all have an area of 36 cm?.

NI

. Calculate the perimeter of each quadrilateral.
®: 3l cm @:28cm @: 26 em B : 24 em

3. Of the four quadrilaterals, what is the nature of the one with the smallest perimeter?
The square.

PEREMNER OF EQHHEA!ENT - smea QQW@QNS

@ Ot al I ec gmwimzt n-sided polygons, the wg}mE e m?% wm; is the one with the «sm&%ie 5t gw‘*fmw{m
Iﬂhcmforo S . o

— Ofall e qim almz triangles, the equilateral ‘inangje ] as ‘the smallest perimeter,

-~ Of all equiv aleﬂt quadrilaterals, the square has the smallest perimeter.

— Of all equivalent pentagons, the regular pentagon has the smallest perimerer,
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VIV {:;__Eﬁpjgsf_ipﬁgei@r of equivalent regular polygons

Consider al! regular polygons with an area of 100 cm?. The table of values below gives the perimeter
of each regular polygon as a function of the number of its sides,

a)

b}

As the number of sides increases, does the
perimeter of the polygon increase or decrease?

It decreases.

To what number does the perimeter seem to

be approaching as the number of sides
increases? __35.449 em

What geometric shape does the regular
polygon become as the number of its sides
becomes infinite? A circle.

Verify that the circle with a perimeter of
35.449 ¢m has an approximate area of
100 cm?. {w = 3.1416).

Radius »~ 5.6419 cm; Areda = 99.999 3 cm?

v ®

Humber | Area | Side | perimeter |
o efsides ] gmd o tom o dom
3 100 15,197 45.590
4 100 10 40
5 100 7.624 38.119
6 100 6.204 37.224
10 100 3.605 36.051
100 100 0.355 35.455
1000 160 0.035 3544014
16 000 160 6.004 35.44908

Area of regular polygons with the same perimeter

Consider all regular polygons with a perimeter of 100 cm. The table of values below gives the area
of each regular polygon as a function of the number of its sides.

a)

b)

d}

130

As the number of sides increases, does the
area of the polygon increase or decrease?
It increases.

To what number does the area seem to be
approaching as the number of sides
increases?

795.7747 cm?

The polygon approaches a circle as its
number of sides increases. What is the
approximate value of the radius of this
circle?

159155 cm

Verify that the circle with the radius

- Mumber -1 - Perimeter . - Apothem | - Area
Cofsides p o tem)o oo dam) L (emh
3 100 28.87 481.125
4 160 125 625
5 100 13.764 688.191
6 100 14.434 721.688
10 100 15.388 769,421
100 100 15.610 795513
1000 100 15915 795772
10 000 100 159155 | 795.7747

established in ¢} has approximately the area established in b).

w(15.9155)2 ~ 795.7747

Chapter 4 Fquivalent figures
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PERIMETER AND AREA OF REGULAR POLYGONS

o Of all equivalent regular polygons, the one with the smallest perimeter is the one with the
largest awmber of sides. o :
Takien to the limit, the equivalent ciccle is the one with the smallest perimeter.

Wem - gzem
1 : Y
i
A 00 e 1A 108 em? A w100 e
P 40 cm S ? ...... 37 Fem P 3544 em

When the nimpberin of sides increases; the perimeter P ?e CrEases; | @;:b »

e Of ull re ;JuLn poh o with the saric p{ rimeter, th< one W?‘(h t%w largest aren is the one with
- the largest number of xi{i 5, > R S S

laken to the limit] ! m&:ftFr is theone With the largest area.

Powem

umber n of sides incredses, |

T. The following regular polygons have the same
perimeter.

Which one has the largest area? Justify your answer, /
The pentagon since it is the one with the greatest number of sndes

@. The following regular polygons are equivalent.

Which is the one with the smallest perimeter?
Justify your answer. ‘
The hexagon since it is the cne with the greatest number of sides.

#. a) Of all triangles with the same base and perimeter, what is the nature of the triangle with
the largest area? The isosceles triangle.

b} What is the maximum area of a triangle with a 12 cm base and a perimeter of 32 cm?
48 cm?

= a} 1. De tous les rectangles équivalents, quelle est la nature de celui qui a le plus petit
périmétre? _The square.
2. Of all equivalent rectangles, what is the nature of the one with the smallest perimeter?
40 cm

b) 1. Of all rectangles with the same perimeter, what is the nature of the one with the
g P
greatest area? The square.

2. What is the greatest area of a rectangle with a perimeter of 100 cm? _ 625 cm?
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%. Using 100 m of fence, a farmer wants to make a rectangular enclosure for a herd of sheep.

a)

b}

d)

‘What must he do if he wants his enclosure to have the greatest area?

He must make g square enclosure.

What are the dimensions of the enclosure with the greatest area?
A square with 25 m sides,

What is the maximum area of the enclosure? 625 m?

Consider an equilateral triangle with side length x.

x43 x?43
2

2. What is its area? 4

1. What is its height?

Consider all triangles with an area of 3 cmZ2.
1. What is the nature of the triangle with the smallest perimeter?
An equilateral triangle.

2. What is the minimum perimeter of a triangle with an area of /3 c¢m?? 6em

A regular pentagon and hexagon are equivalent. Which one has the greatest perimeter?
The pentagon.

A regular pentagon and hexagon have the same perimeter. Which one has the greatest
area’ The hexagon,

What is the maximum area, to the nearest hundredth, of a triangle with a 4 cm base and a
perimeter of 16 cm? _11.31 cm?

What is the maximum area of a rectangle with a perimeter of 16 cm? __16 em?

What is the maximum area, to the nearest hundredth, of a triangle with a perimeter of
12 cm? _ 6.93 em?

What is the maximum area, to the nearest hundredth, of an hexagon with a perimeter of
12 cm? 10.392 cm?

. Using 100 m of fence, a yard in the shape of a regular polygon is to be surrounded.

aj
b)

Complete: As we increase the number of sides, the area of the yard _ increases.

To the limit, what is the shape of the yard with the biggest area? What is this area?
A circular vard with an approximate areqa of 796 m*.

We want to use 100 m of fence to enclose a yard in the shape of a regular polygon. Which of

the two shapes, square or hexagon, will have the largest area? Justify your answer
1. without cafculat‘ing the two areas. OF all regular polygons with the same perimeter, the one

with the largest area is the one with the largest number of sides.

2. by calculating the two areas.

Arvea of square: 625 m?; aren of hexagon: 722 m?
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Comparing solids

ACTIVERY

U Vohume of rectanguiar prisms with the same total area

a} The prisms @ to & with the dimensions given below all have the same total

3
area. Calculate the valume of each prism. : L
o alom Ul biemd L htem | Area (em®) | Volume fom’) ,: ~~~~~~~ -5
Prisme 1 6 6 ] 96 36 — ’
Prisme 2 ) 4.5 2 96 54
Prisme 3 6 4 2.4 96 57.6
Prisme 4 3 6.5 96 58.5
Prisme 5 4 4 4 96 64

b) Of these prisms with the same total area, which is the one with the largest volume?
Prism 5; a cube.

a} The prisms @ to ® with the dimensions given below are all equivalent.

g
Calculate the total area of each prism. : 3

S piaftem o bgem b ki) | volume | Area (owd) R— -
Prisme 1 64 1 1 64 258 — b
Prisme 2 32 2 I 64 i%6

Prisme 3 16 2 2 64 136

Prisme 4 8 4 2 64 112

Prisme 5 4 4 4 64 96

b) Of these equivalent prisms, which is the one with the smallest total area?
Prism 5; a cube.

TOTAL AREA AND VOLUME OF RECTANGULAR PRISIAS

s Ofall rectangalar prisms with the same total area, the cube is the one with the Jargest volume,

:?3_cm 3om 5 em
05 cm 12cm 2 em
Jem 2em . 2cm
A, = Zhony A = 2o A =Hom®

\J, o 45 Cm3 V=12 Cm3 Y8 Cmg
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e Of all re ct,mgu]ar wmrw w“c] the same w*ﬁ&ﬁ{?‘%ﬁ* the cube is i?’n one mth the smuallest toral

DAY,
. 1 oo Aem
?brm 2 LB e : , .
Lcm

2 cm 4 grm L
Vo B om® ¥ = 64 cra’ Vo B4 ot

A, = 136 cr? A = 117 om? A 86 ¢t

/A@ T m N 23 !m!ume @f sasms :m the safie t@tai area

a) Verify that the following solids have the same total area, to the nearest unit, of 96 cm?.
-~ 2Cm

4em
45cm 565 om

4 ¢m

2cm 4em
Gem

o s

b} Of these solids, verify that the sphere has the largest volume.
V=54 cm? V, = 64 cm®; V, = 71 cm¥; V, = 88.1 cm?

The sphere has the largest volume.

4cm
8cm 4tm

@ @

b} Of these solids, which one has the smallest total area?
© A, =112 cm?; © A, = 96 cm?; O A, = 89.221 cm?; ® A, = 77.29 cm?

The sphere has the smallest iotal area.

~ TOTAL AREA AND VOLUME OF SOLIDS

¢ Of all solids with the same toral drea, the sphere is the one with the largest volume.

e Of all solids with the same volume, the sphere is the one with the smallest total area.

134 Chapter 4 Equivalent figures © Gueérin, editeur ltée



To A company uses boxes shaped like rectangular prisms to package its products.

a} Indicate the nature and the dimensions of the least expensive box that has a volume of
8 dm?3, The box must be a cube with 2 dm edges.

b} If the least expensive box is used, what will be the production costs of 100 boxes if the
cardboard used to make the boxes costs 0.01 ¢/cm?? .
Area of one box = 24 dm* = 2400 cm?; Cost of one box = 24 ¢; Cost of 100 boxes = $240.

» Using cardboard with an area of 600 cm?, we want to make a box in the shape of a

Ao /

rectangular
prism. | S

a) What is the volume of a box with a base whose dimensions are 10 cm by 6 cm? 200 cm3

b} What are the dimensions and the volume of the box with the greatest volume?
A cube with 10 em edges and a volume of 1000 cm?S.

. a) Of all solids with a total area of 6 cm?, what is the shape of the solid with the greatest
volurme? What is this volume? A sphere with a 1.38 cm radius and an epproximate volume

of 11 cm?

b} Of all solids with a total volume of 8 cm?, what is the shape of the solid with the smallest
total area? A sphere with ¢ 1.24 cm radius and an approximate area of 19.32 cm®

What is the maximum volume of a rectangular prism with a total area of 150 cm??
125 em®

b} What is the maximum volume, to the nearest hundredth, of a solid with a total area of
1256 sz? 4185.6 cm3

d} What is the minimum total area, to the nearest hundredth, of a solid with a volume of
113 cm?? _113 em?®

%. A pear, abanana and an orange have peels with the same total area. OFf these three fruits, which
one has the greatest volume? The orange.

A toy is to be painted in gold and can take the shape of a cone or a sphere. If the two shapes
have the same volume, which one will cost less to cover in gold? _The sphere.

#. A sphere and a cube each have an area of 5024 cm2. Which of the two solids has the greatest
volume? Justify your answer

a) without calculating the two volumes.
Of all solids with the same total area, the sphere has the greatest volume.

b} by calculating the two volumes.
Cube: edge =~ 28.94 cm; volume ~ 24 230 cm?; Sphere: radius ~ 20 cm; volume =~ 33 485 cm?

We want to manufacture boxes in the shape of rectangular prisms with the following
dimensions: 20 ¢ by 10 cm by 5 cm. The material used to manufacture these boxes has a total
area of 42 dm?.

a} What is the maximum number of boxes that can be made? _6 boxes.

b} Determine the dimensions of the box that will enable you to make the maximum number
of boxes with this material. _7 cubic boxes with 10 cm edges.
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- Evaluati

T. A rm”i"sl%g_}r* ‘Mth a6 o le ngth and 4 om width is o ;mwlult to a triangle with an 8 cm
i base. What is the triangle’s height relative to this hase? 6 em

A6 emby 4 cm by 2 em rectangular prism is equivalent to a square based pyramid. If the
side length of the pyramid’s base is 4 cm, calc ulate its heighy, ¥ em o

Z. A cone and s cylinder have congruent circular [‘ms es aud are equivale nt. Ni at can be said
:ﬂmul fha* he wh‘r% of thcw two smhds s AR E :

Tha rectangle and ?;;Jnt tmp szoid on the nngT
Hiare @quwa]mt What is the numerical value of
- the jcdmg‘n pe f;mvwﬁ ' TR SR : S

 2xfx -3 = (x5 + 4) x5 B xméﬁ; oo R e d B

Pemmﬂtm of rectangle = 42 u.

A P P2
5. The rmtangﬂu]a;* prism and uﬂx‘ o thie right .
I are equivalent. What is the nume nml cfluc of the area of
~each solid?
wox + A - 2f= i =4
Ared of prism: 112 v®; Area of cube: 96 u
'

Figures A and B below are equivalent w
The area {){' tigure - C fs

and C are’sim
rimeter of Hgure €

ier iz ua es H

Determine the

=x{x=4); x=12; Area f}fﬁgura B =96 cm?; Area offzgure C =216 cm?

3
Z.

Perimeter offlgure B = 40 cm; Perimeter offtgure C GG cm.

:: xix+4)
':“"”"’2

.Scale factor =

s' "1tu] hdﬁw

s_/i_
[N S
N S
e

Prism A Pnsm B Prism C’

’? (, cnsider the three solids repre

}’rlsms A and B are equivalent whereas prisms B and C are similar. The volume of prism Cy
is 8 times greater than the volume of prism A. The total volume of all three prisms is _ }
10 dm?. What is the height b of prism C if the area of prism B’s base is 100 cm??

v: volume of prismt A; We have: v + v + B0 = JQ 000; v = 1000 em?,

W height of prism B; We have: 1060 = Jﬁ%ﬁ; =30 cm. k = 2. Therefore, b = 60 cm.
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“Arectangular plot of land with dirmensions 45 m by 20 m and a sq mzrv plot of land have
area. The cost, per metre of fence, is $25.

- the same

a}) Show that the square plot of land is cheaper (o fence in
Rectangular plot: $3$5€} Sguare pkn}: §3000.
%}3 Fﬂ{pimn why, of all plots with the same area as the rectangular plot, th( p Ut iuthitiw

inirbal cost to fence will be 2 square plot. _
Ei hay been proven that of all eqmvaleﬂt ree tangi’es. the sgquare is ihe one z,wth the

: &malfesﬁ p@r&m@ter

- We w an‘r tn construct'a box in the shape of ave Lifmé\t Far pusm with 216 dm? 0,{ nw‘re il

a}l We uh('mw 10 makc a box with a 60 cm by 40 cpbase; Wh at will its volume lx
o ﬂeghi ABOO + §20x '+ 80;{ = Jj 600, x = 84 vnfumy = xf(’ff} 6 dm* _:

The volime Qf suc?a a box is .zm & dm®

bl 1. What mus{ thic khdpa of the box be 1o maximizeily xo]urm Justity your answer: -

A cube, since of aii rermnyui&r prisms with the same iamﬁ area ihe cube is the one

that has the gmate% vafume

:_ua‘nh ‘,mn ANSWET

517 a]it St tota ‘

8} without Lal(ul&t:rm t}w two areas.
OF el equivalent soIids !hel sphere has the smailest tomf ared.

b} by cale u]atmg, the ‘{wc‘f ar
K Cube 24{)0 rmz, sphere 1934 Lmz
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