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CHALLENGE 5 —

. Here are three perspectives of a solid.

Indicate which perspective is

a) oblique__3 b) axonometric. 1 ¢ linear 2

2. Explain how you can generate, by rotating ‘around an axis,

a) a cylinder with a radius of 3 cm and a height of 10 cm.
Rotate a rectangle with a width of 3 cm and a length of 10.cm around its length.

b) a cone with a radius of 3 cm and a slant height of 5 cm. :
Rotate a right triangle, with sides of 3 cm and 4 cm making the right angle, around

the 4 cm side.

¢} a sphere with a 3 cm radius.
Rotate a half-disc with a radius of 3 cm around its diameter.

3. Explain how to construct a cone with a 6 cm radius and a height of 8 cm.
1. Construct a circular sector with a radius of 10 cm (the slant height).

The sector’s angle is equal to 216°. (3200 = -1—-60 =s= 216°)

2. Construct a disc with a 6 cm radius.

@l. Indicate the relation between

1 a) the radius r, the height h and the slant height s of a cone.
s?2=r? +h?

b) the side ¢ of a square-based pyramid, its height /& and its slant height s.
s2 = (.Q)Z +.h2

2
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Views of a solid

AN

&@%TUW; TY 1 ;oded blue rint

The solid placed on the table on the right is made up of four cubes
The opposite faces of each cube are the same colour.

Each cube is placed on the table or stacked on top of
another cube. The base of this solid is represented by
the following blueprint.

The coded blueprint of the solid indicates in each
square the number of cubes stacked up vertically.

For each of the following solids, determine its coded
blueprint.

A: [, Gz
1 2
2| 1

Using cubes, the ob]ect on the rlght is constructed

Depending on from where you are looking, you can see different views of the object.
The front view of this object is:

What would the view of this object be
a) from the right? b) from the top? ¢} from the back?
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* The coded blueprint, associated with a solid made up of cubes, indicates
in each square the number of cubes that are stacked up vertically. '

Ex.: The solid on the right is described by the following coded
blueprint:

The opposite faces are
the same colour.

A: Front view B: Right view C: Back view 3 D: Left view
E: Top view

T. Draw the requested views for each of the following solids.
a) Front Right Top

b)

© Guérin, éditeur ltée 5.1 Views of a solid 151



2. Cubes are stacked to obtain an object represented by the coded blueprint on the right.

Draw the requested views of this object.

a) Left b) Back ¢) Top
2. The solid placed on the table on the right is made up of cubes.
Each cube is on the table or stacked on top of another cube.
a) How many total cubes are there in this solid? 6
b) Determine this solid’s coded blueprint. /ol
/%:/f
| 1]2]3]
¢} Draw the solid from different views.
1. Front view ack.view
3 ig ht V.ew Tnp v1ew

@i. The top view of a solid made up of identical cubes is represented by the following coded

blueprint:

1

2

Front

Right

Draw the view of this solid from the right.

152 Chapter 5 Solids
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5. A solid has the following description:

— 7 cubes representing the left view.

— the second level has two cubes.
— the bottom view has 9 cubes.

Which view belongs to this solid?

‘ B)
yayi Right
|| /[
Right 4
Front
Front
Q) D)
Right
Right
Front
Front
6. Consider the solid on the right. Draw the top view of this solid and give
its coded blueprint.
112])]3
1]1]3 AN
1123

7. Consider the solid on the right. Which of the following views belong to
this solid?

A)

©

Front view

B) Right view

Left view

D) Top view

© Guérin, éditeur ltée

5.1 Views of a solid

153



8. Complete the figures by placing the vertices on the following views.
a) Top view b) Right view ¢) Left view

9. The following solid is observed from different views. In each case, indicate
whether it is a front view, top view, right view, etc.

a) b) . <)
| Right Front
Top or or ) view
bottom view left view

10. The solid on the right is made up of cubes. Each cube is
placed on the table or stacked on top of another cube.

a) How many cubes cannot be seen? _ 2

b) How many cubes are on each of the following
horizontal levels?

Ist: 7 2nd: _6 3rd: _4 4th: _1
¢} How many total cubes are there in this solid? 18
154 Chapter 5 Solids © Guérin, éditeur ltée
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ue perspective

T
AeTIVITY 1ol

The face of a cube is represented on the right. Perform the translation of this face
according to the translation vector and complete the cube’s representation by
drawing dotted lines for the invisible edges.

L

You have just represented the cube in oblique perspective.

, e  OBLIQUE PERSPECTIVE
In the figure on the right, a cube has been represented in oblique perspective.
— The face ABCD is parallel to the sheet’s plane.

— The edges AE, BF, DH and CG are called the receding lines. The receding
lines are oblique and reduced in size compared to their actual length.

————ed=a

| The cube is then usually completed with dotted lines to represent the unseen | <c=f~==--
edges. )

T. In the three figures below, three of a rectangular base prism’s edges are drawn. Complete these
figures to obtain the prism’s representation in oblique perspective.

a) b) )

| URPEURUS

2. Consider the square on the right. Give the representation of a cube
in oblique perspective using this square as one of its faces.

3. Using the triangular grid paper, complete the following figures to obtain an oblique perspective
of the cube.

a) "t .t b)

»
®
®
-
[y
%

®
°
.

@
®
.
®

*
®
@
s

!
t
|
b
|
f
|

»
ﬁ_-‘_....-_.__
"
.
°

.
®
3
-t ] g -
S -
»
.
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. Among the following figures, which ones do not represent a prism drawn in oblique

perspective?

a)

b)

N

B. Using the translation vector, complete the following figure to

obtain an oblique perspective of the trapezoidal base prism.

6. For each of the figures below, the base of a right prism is represented. Complete these figures

to obtain an oblique perspective of the solid.

a)

156 Chapter 5 Solids

b)

d)

p7i
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.

&@THWDW 2 Axonometric| perspectwe

Consider the three axes represented on the right and the edges of a cube.
Complete the drawing of the cube by using the given axes and by drawing ‘
parallel lines to the axes.

You have just represented the cube in axonometric perspective.

AXONOIVIETRICPERSPEGTIVE

In the flgure on the right, a cube is represented in axonometric
perspective.

— The edges of the cube are parallel to the axes.

— The edges in the plane are not all congruent.

7. In the four figures below, three edges of rectangular base prisms are drawn. Complete these
figures to obtain an axonometric perspective of each prism.

¥
=
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8. Complete the following figures to obtain an axonometric perspective of the rectangular base
prism with the given edges.

a) b )
el —
P - \\ // M —
1
— S ye
- ~ rd \~~
-z \/ \4'& =~
P e ~ -
- N ~ -’
-4~ N N > z A
N d
// — \\

9. Using the triangular grid paper below, complete the axonometric perspective of the cube with
the given edges.

a) @ * 4 2 b) L2 @ L
® @ ® ® = @
® % * 2 ® ® »
® ® ® » # *
® s ) . 12 e @
® ® ® @ * e
® * @ * @ » ®
L] 2 L 2 ® @
@ ® = e « © @
@ ® @ » ® ®
® ® ® a 2 @ ®
c) @ e d) ® L] ®
“ + @ + @ ® “
8 @ @ * ® @
» ® = @ * “ °
« ® @ ® @ %
® s ® # * e ®
® ® ° ® e ®

@ ® B L] ® L] s @ ® L] ® a ® ®

10. A solid composed of cubes is given in oblique perspective. Use the triangular grid paper below
to draw this solid in axonometric perspective.

e SR T : q‘"ilon line Va"i?‘h:"QD

oln
Consider the face of a cube a 11ne and a pomt on thlS line as P
illustrated in the figure on the right.

Join each of the vertices of the cube’s face to the point called
the vanishing point. Within these lines and from a distance ;
which you judge to be appropriate from a vertex, draw the back i
face of the cube using parallel lines to each of the edges of the it
cube’s given face. You have just drawn the cube in linear .
perspective.

158 Chapter B Solids © Guérin, éditeur ltée
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In the fl.gure on the r1.gh:c, a cqbe.ls .represented in linear Vanishing Horizon lina
perspective where a vanishing point is given. point

— One of the faces is parallel to the sheet’s plane.

— The receding lines are reduced in size.

1 1. Given the face of a cube and the vanishing point, complete the following figures to obtain a
linear perspective of the cube.

a) > b) .

[ELEEEY T
N
\
v

JTAS

T12. Draw a right square base prism in linear perspective, given the front face and the vanishing
point.

a) 7 b) Y

\.\________ -
L.

N
A Y
-~
rd

N\
4

N
rd
l/
P L
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13. Draw a right square base prism in linear perspective, given the back face and the vanishing
point. :

a) 7 b) g

T4. Draw a cube with 1.5 cm edges in three different perspectives.

Oblique Axonometric Linear
perspective perspective perspective
] T\- -
] : S~ ~
+ )
' : T~
] N
___L__ S
4 ~
7 ~ -~
7’ =~
e
Y Vanishing point S

160 Chapter 5 Solids
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_

Prisms = Pyramids - Cylinders

a) Consider the given right prism. ’ A
1. Indicate the nature of this prism’s bases. B AN
The bases are triangles. :
|
2. Are the bases parallel and congruent? __Yes ,:\
Indicate the nature of this prism’s lateral faces. ple=” N
The lateral faces are rectangles.
4. Are the lateral faces congruent and perpendicular to the bases?
Yes
5. Name one edge whose length is the height of this prism.
The edge AD, BE or CF.
b) Consider the given right regular pyramid. S
1. Indicate the nature of the base. _ A square
2. Indicate the nature of the lateral faces.
The lateral faces are isosceles triangles. D
O
3. Are the lateral faces congruent? £ H
Yes B C

What does the height SH of the triangle SCD represent for the pyramid? The slant height

5. The point O is located at the centre of the base. What does the segment SO represent for
the pyramid? The height of the pyramid

¢) Consider the given right circular cylinder. oD
1. Indicate the nature of the bases.
The bases are discs.

{
:
1
2. Are the bases parallel and congruent? Yes !
.

Is the lateral surface plane or rounded? W
Rounded

4. What does the segment OO’ joining the two centres of the bases represent for the cylinder?
The height of the cylinder

© Gueérin, éditeur ltée 5.3 Prisms - Pyramids - Cylinders 161



C0n51der the trlangle SOH in the given r1ght square base pyramid. The point O
is located at the centre of the base.

a) What is the nature of the triangle SOH? _A right triangle

b) What relation can be deduced between the height k of the pyramid, the
side length ¢ of the base and the slant height s? Justify your answer.

Since triangle SOH is a right triangle at O, the Pythagorean Theorem states that
' 2 2
2 _C_ = 2 —C =
h? + ( 2] sZorh? + r sZ

¢) Find the slant height of the pyramid if c = 6 cm and h = 4 cm.

s=5cm

A right prism is a solid limited by
— two paralk-l and congruent polygons called Vertex—,

the prism’s bases; e Leral Edge
ateral face —

- rectangular lateral faces that are per-

Lateral edge
pendicular to the bases.

Lateral _, |
edge

Base

Properties of right prisms:

— The bases are parallel and congruent. Right rectangular

— The lateral faces are perpendmular to the base prism
bases.

— The lateral edges are parallel, congruent and perpendicular to the bases.

The height of the prism is the length of one of the lateral edges.

162 Chapter 5 Solids © Guérin, éditeur Itée
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A pyramid is a solid limited by

— a polygon called the base of the pyramid;

— lateral faces in the shape of triangles. 5 La';grcael

The heighf of each lateral face is called slant height.

A pyramid is right and regular when its base is a regular polygon A
~and when the foot of the height is the centre of the base. The D the height

lateral faces are then congruent isosceles triangles.
. . » Pentagonal base

pyramid
Ex.:

Right square Right regular hexagonal Right regular triangular
basepyramid basepyamid  hase pyramid

A right circular cylinder is limited by
— two discs with the same radius and parallel called the cylinder’s bases;

— a curved surface called the lateral surface or cylindrical
surface.

. . . . . Height of
The radius of the base is called the cylinder’s radius. the c";ﬁnﬁgr

The segment joining the centres of the bases is the height of Lateral

the cylinder. surface
: . e 5 Cylinder
In order to simplify classification, it is generally agreed upon

to use the words prism, pyramid and cylinder to represent any right prism, right regular
pyramid or right circular cylinder.

1. a) Name the solid on the right which is laying on its base.

It is a rectangular base prism. E H
. . H D
b) Complete the description. A E
Fo ___ 1 _ _
1. BCGFis__abase . 2. Alis a vertex -~ 6
_ B C
3. ABis an edge . 4. ABCDis _ aface )

© Gueérin, éditeur Itée 5.3 Prisms - Pyramids - Cylinders 163



b)

Name the given right solid.

It is a square base pyramid.

Complete the description.
1. ABCDis the base. 2. Sis _ the apex.
3., S_H is the pyramid’s height. 4, Slis the slant height.

Explain how to generate a cylinder with a height of 3 cm using the
rectangle on the right. What will the cylinder’s radius be?

We rotate the rectangle one complete revolution around its length. The

radius is 2 cm.

B
Explain how to generate a cylinder with a height of 2 cm using the same rectangle. What
will the cylinder’s radius be?

We rotate the rectangle one complete revolution around its width. The radius is 3 cm.

€l. The nets of various solids are represented below. Name each solid based on its net.

a)

d)

b) <)
Rectangular base prism Square base pyramid Cylinder
e) f)
Triangular base pyramid Triangular base prism Triangular base prism

B« The pyramid on the right with height 4 and slant height s has a base with

side length ¢. Complete the following table.

8
\.\/
12 10 | 13 V/
¢
4 16 |5
164 Chuptel‘ B Solids © Guérin, éditeur Itée
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&@?UWUW ﬂ Descrlbmgarlght clrcular cone

The given right circular cone with apex S is resting on its base, the disc
with centre 0.

a) What is the lateral surface called? The conical surface S
b) Which segment represents the cone’s height? _ The segment S0

¢} Let M represent any point on the base’s circle.
What is the segment SM called? The slant height M

ZE&@?U\WUW 2 Generatm a right clrcularcgne by rotatl n

The triangle on the right has sides of 3 cm and 4 cm forming a right angle.

a) A complete revolution around the side AB generates A
a right circular cone. 4cm
1. Draw the resulting cone.
2. What is the cone’s height? 4cm B™—Zem C
3. What is the radius of the base? __3cm

4. What is the apex? A

b) A complete revolution around the side BC generates a right
circular cone.

1. Draw the resulting cone.

2. What is the cone’s height? 3cm C %
3. What is the radius of the base? _4cm
4. What is the apex? c :

A right circular cone s a solid 11m1ted by

— a disc called the cone’s base:

— a curved surface called lateral surface or conical
surface.

e The radius of the base is called the radius of the cone. s‘ﬁgf:‘a‘

e The segment joining the cone’s apex to the centre of the
I base is the cone’s height.

e Any segment joining the cone’s apex to a point on the Base
base’s circle is called a slant height.

In order to simplify classification, it is generally agreed upon to use the word cone to represent any
right circular cone.

© Guérin, éditeur ltée 5.4 Cones 165



1. a) Explain how to generate a cone with a height of 8 cm using the triangle on
the right. What will its radius be?

A complete revolution of this triangle around the side AB. r = 6 cm

b) Which point represents
the cone’s apex? A 2. the centre of its base? _B

¢} Which side of the triangle generates
1. the base of the cone? _Side BC 2 the conical surface? The hypotenuse AC

d) Draw a view of this generated cone.

2. a) Explain how to generate a cone with a height of 6 cm using the same
triangle as the preceding question. What will its radius be?

A complete revolution of this triangle around the side BC. r =8 cm

b) Which point represents
the cone’s apex? C 2. the centre of its base? _B

¢) Which side of the triangle generates
the base of the cone? _Side AB 2 the conical surface? The hypotenuse AC

d) Draw a view of this generated cone in perspective.

TR

The cone on the r1ght has height h and radius r. The segment SO represents the
height of the cone, segment OA represents a radius and segment SA represents a

slant height of length s.
a) What is the nature of triangle SOA? __ Right in 0

b) What is the relation between the slant height s, the height & and the radius r of
the cone? Justify your answer.

sZ = h? + 2 (Pythagorean Theorem applied to triangle SOA)

¢) Determine

1. sifh=4cmandr =23 cm. s=5cm
2. hifs=6cmand r= 3,6 cm. h=4.8cm
3. rifs=7cmand h = 5,6 cm. r=42cm

PROPER‘I‘IE‘.;OFW,Z ONES |

The cone on the right has radius r, height h and slant helght s,
Thus,
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3. Find the missing dimension.

b) 125 cm <)

?

ACTIVITY 4 Net of a cone (€
The net of a cone is composed of a circular sector and a disc.

a) Draw on construction paper

1. acircular sector with a radius of 6 cm and a central
angle measuring 120°.

2. adisc with a 2 cm radius.
b) 1. Calculate the length of the arc AB.__ 47 cm
2. Calculate the circumference of the circle with a 2 cm radius. _ 47 cm
3. Verify that the length of the arc AB is equal to the circumference of the circle.

¢) 1. Cut out the circular sector and fold it as illustrated on the right.

2. Cut out the disc and glue it to the arc of the circular sector to
complete the construction of the cone.

d) What do the following become for the cone?
1. The surface of the circular sector AOB. The lateral surface of the cone
2. The radius of the circular sector AOB. _The slant height of the cone

The net of a cone with slant height s = 4 cm and radius = 0.8 cm is
represented on the right.

a) 1. What can be said about the measure of the arc AB and the / '\2‘
circumference of the cone’s base? They are equal. f ;

2. What is the measure of the arc AB? _1.6m cm

b) Determine the circumference C of the large disc with radius s
(represented as dotted). __ 8w em ‘

¢} The central angle a, the measure of the arc AB and the
circumference C of the large disc form the proportion:

a_ _ mAB
360° v C a 1.6 o
) ) ) ) s = - =>a=172
Determine the measure of the angle a using this proportion. __360° _ 8=
72° _ 0.8
) . arne = 45— True
d) Verify the proportion 3(?00 = % 360° 4

© Guérin, éditeur ltée 5.4 Cones 167



. The,ﬁnet of a cone with radius r and sla'n(f"height S
includes:. ‘

— a circular sector of radius s (slant height of the
cone) and central angle 4, representing the conical
surface. o

— adisc of radius r, representing the base of the cone.

e The following proporﬁons are obtained:

a _ mAB l a _.1
360° ._ 2ms viv:fand

@l. Complete the following table using the given net of a cone and

the proportion = =

B. Explain the procedure for constructing a cone with a 3 cm radius and height of 4 cm.
1.

a 0
s 360' ‘

» mAB
; (em)

60° 2 12 4

90° 3 12 | 6« A

45° 0.5 4 T

30° 2 24 4+ e
45° 1 8 20

Calculate the slant height of the cone: s2 = h? + r%; s2 = 25; s = 5 cm.

2.

Calculate the central angle of the circular sector.

a
360°

I a_ _3 - o
—s:>360°—5=>a—216

Draw this circular sector with a 5 cm radius (slant height of the cone).

Draw a disc with a 3 cm radius.

168 Chapter 5 Solids
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Sphere

Sy

4 sphere generated by a rotation

A complete revolution of the semi-disc on the right around the diameter A
AB will generate a solid.

a) What is this solid called? A sphere  Draw it. 0

b) Is the surface generated by the semi-circle AB straight or curved? Curved

What is this surface called? _ Spherical surface

The spherical surface with centre O and radius 7 is the set of
all points in space located at a distance from the centre equal
tor.

— Any segment joining the centre of the sphere to a point on |Diameter >
the spherical surface is a radius of the sphere. of;he
sphere

— Any segment joining two points on the spherical surface and
passing through the centre of the sphere is a diameter of the
sphere.

A sphere with centre O and radius 7 is the set of all points in
space whose distance to the centre is less than or equal to 7.

1. Consider the sphere with centre O and a radius of 3 cm.
a) Complete.

1. 0A is a radius . 2. ABis a diameter
3. Eisa point inside the sphere
4. Cis a point on the sphere
5 Fisa point outside the sphere
b) Complete.
l. moC __=3cm 2 mCD__=6cm 3 moE__ <3cem 4 moF_ >3cm
2. a) Describe with precision the solid on the right. s

It is a hemisphere topped by a right circular cone.

b) Complete the description.
1. 0 is the foot of the cone’s height and the centre of the hemisphere.

g0 _ is the height of the cone.

2
3. QA _is the radius of the cone and the hemisphere.
4. SA _is the slant height of the cone.

© Guérin, éditeur ltée 5.5 Sphere 169



1 _ Consider the solid represented on the r1ght

. Draw the requested views of this solid.

2. Consider the sohd composed of 1dent1cal cubes whose coded
r1ght Represent the view of this solid from the left. '

3. Complete the followmg ﬁgures to obtam the de51red perspectlvf

a) acube

oblique perspective : axonometric perspective ‘
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fl. Give the name of the solid generated by the transformations indicated below and draw the

solid.
d
aset
c
Rotation of the rectangle Translation of the triangle ABC
around the axis AD. with the translation vector t.
Cvlinder Triangular base prism '!
<) A A
i
‘c
B
Rotation of the triangle ABC Rotation of the semi-circle
around the axis AB around the axis AB.
Cone Sphere

5. Draw the net of each of the following solids using the given dimensions.

a) Rectangular base prism
2cm
3cm

sj L L

Ll . Sl G . S aas

© Guérin, éditeur ltée Evaluation 5 171



¢) Cylinder

d) Square base pyramid

6. The circular sector of a cone’s net has a radius of 13 em. If
the radius of the cone is 5 cm, what is the angle of this

. sector?
- 138.5°
|
|
0
. - -
172 Chaper 5 Solids © Guérin, éditeur Itée
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