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Group: Date:

Student Book, . 167

The robotic arm
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Narme:

Group Date:

Student Book, n. 86 and 89

For each case, find the centre of dilatation that associates the two figures,
aj b)
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A poster advertising a fireworks competition contains seven stars. Fach red star
(dark grey) is associated with the yellow (light grey) star by completing a different

dilatation. Draw the convex polygon obtained by connecting the centres of all the
dilatations.
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Name:

Group: Date:

Student Book, p. 90

Gone with the wind!

When a violent gust of wind occurs, many objects can be flipped upside down, blown
away and damaged.

On a construction site, a sheet of plywood that had been placed on the ground was
displaced by a gust of wmd The illustration below shows its initial position and its final
position.

&

5 ' ” PR 3 ' 16

X

Using geometric transformations, describe how it would be pOSSibie to associate the initial
position of the sheet of plywood onto its final position.
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Name:

Group:

Date:

Student Book, p. 98 a 99

Draw the figure resulting from the translation that is indicated.
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Draw the figure resulting from the rotation that is indicated.
a) rotation 75 ogn b} rotation ro, g
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Name:

Group: Date:

Student Book, p. 101

For each of the geometric transformations below, complete the table.

Transformation . s initial figure
Description .
rule and image
ay | 4
J R
Add 3 units to the ,
x-coordinate and subtract . o
8 units from the S g
- \
y-coordinate.
B
.
[ .
b) ¥
Bi4, 8)
. | /
A clockwise rotation of N
90° about the origin. 5 el -
X
A !
;’A -
|
o ‘.\u
B ¢ /‘a X
/ B
- ,MK efet-9)
TV
d) 7k
| bit, 8
\
i
i :
ol
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Name:

Group: Date:

Transiation, rotation and reflection in the Cartesian plane

For each transformation described in words, provide the following:

1 the abbreviation i

&) A reflection about the x-axis.
7 2)

by A clockwise rotation of 90° about the origin.
N 2)
€} A translation based on an addition of 8 units to the x-coordinate and a
subtraction of 3 units from the y-coordinate,

by 2

d} A counter-clockwise rotation of 180° about the origin.
1) Z;

For each case, determine the rule of the geometric transformation which associates
the image with the initial figure.

a} )]
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Name:

Group: Date:

For each of the following geornetric transformations, determine the coordinates of
the image of point A(5, 8).

ay s, B} {2 9
T} o, 2700 d) i, 6

&) fo, s £} fo, 180
g) s f) fto, -a0)

For each of the following graphs, do the following:

[]
y A | } . fRRants
BY( , ) ] _
C,( ) } i X
by 1 A( . ) 3) vi
B( ) ) T T
( ’ ) ;
2 A( , )
B( , 0 NZginpe
cy( , ) L -
g 1 A , ) 3)
B( , ) Vi
& : )
2 A : ) A
Z;ri'i , ; 5" 2 g‘»r} 1 ......
o , ) v
d * VX
K
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MName:

Group: Date:

Transiation, rotation and reflection in the Cartesian plane

Describe each of the rules of geometric transformations defined below.

a) (y)—=x—7,y+5) by (% y) = (x, -y)
9 & y)—=(y, %) dy (o y) = (Cxy)
e) (5 )= x+4,y+12) £y (o yde (X my)

For each case, determine the rule of geometric transformation which associates the
images with the initial points.

ay A{Z, 3) and A6, 1)
B(-4, 9) and B0, 7)
C(-6, Yyand C'(-2, -1)

by D(8, 5) and D'(8, -5)
£, -7) and E'(6, 7}
F(-4, -2} and F'(-4, 2}

¢} G4, “5yand G'(5, 4)
H(8, 12) and H'(12, -8)
(-7, 5) and I'(5, 7)

d) (0, 7) and J(O, -7)
K(6, 9) and K'(-6, ~9)

L3, -Dyand 13, 1
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Name:

Group: Date: R

Draw the image of friangle ABC obtained by the transformation described in each of
the following situations. :

a) f(?, 2): (X/ .V) = (X + ?.' V o 2> b) Set {Xf }/) = (Xx }/)
Y Vi
[ T 1]
I i ] i x H ?
| i
\‘\
\‘s
Bl
i o
..... X : 1’ X
[
) o 2oy (X Y)Y = (Y X d} Leg )= K—4,y+4)
s i
N J T
A
/ ‘
p.d A B
f/,, . B i A e
v o 1 X J 3 \\\\ X
N
N
o
e} 5,1 (x ¥) = (X y) F) 1o, 909 % y) = {y —x)
Y4 _ V4
B .
AN
4 .
M,
A .
C A
i ;w:x AL :x
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Name:

Group: . Date:

lcont’d)

Complete the following table by stating, for each case, the image resulting from the
georetric transformation.

fra 8 Sy o, -270%) Sx bz, -6 710, 90°)

A2, 12)

B(-5, -8B)

c(e, 7

D(-4, 9)

EC-11, 0)

F(i, &)

G(3, 3

For each case, determine the coordinates of the vertices of the initial figure that results
in the image obtained by applying the rule of the geometric transformation provided.

a) 1o, 909 k) s,
Y4 Y
‘ ] | | " |
) T 1 e
T i . - \\
P X < i
' ! A0
. fil]
“““ NI i .
...... C NG X
BE
I

A( : Je B( : ) A : ) B( )
< : ) B( . ) o : ) B( )

For each case, determine the precise geometric transformation to be completed
in order to obtain the desired image.

a) A photographer prepares an album using digital pictures. The pictures must be
laid out using the “portrait” format. However, several of the pictures have been
saved in the “landscape” format.

hﬁ A Ay t’%ﬁm\!mﬁpk l‘;:n:, (\ir A ;h‘u rmh? frareet o :(«5« WEOLAS m* Y 4hw~§w umnn clrs s‘éﬂq;"eﬂ
3

software, She wants to obtain the fefi-hand view of the vehicfe but she wants the
two sides to be ;dentscai :
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MNams:

Group;

Dilatation, stretch and compression in the Cartesian plane

a) Apply a dilatation centred at the origin

b)

with a scale facior of 3.

1y Determine the coordinates of the vertices
of triangle ABC:

Al 3B, bl )
2y Determine the coordinates of the vertices

of triangle A'B'C:

Ao 1B, T, )

3y Which rule associates triangie ABC
with triangle A'B'C'?7

Complete a horizontal stretch by
multiplying the x-coordinate of the
Cartesian plane by 4.

1y Determine the coordinates of the vertices
of triangle ABC:
A, B )
2y Determine the coordinates of the vertices
of triangle A'B'C":
A, B, )T, )

3) Which rule associates triangle ABC with
triangle A'B'C?

Complete a vertical compression by
by multiplying the y-coordinates
of the Cartesian plane by L.

1) Determine the coordinates of the vertices of
triangle ABC:

A B )

2y Determine the coordinates of the vertices of
triangle A'B'C":

Al . 1, BY : FR : J

33 Which rule associates triangle ABC with
triangle A'B'C'?
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Name;

Group: Date:

Draw the image of triangle ABC according to the transformation described in each of
the following situations,

) X V) . 1 \
@} h(O, 2)- {X/ vir= (-ZX/ 2)”} b) h((}J "l,"} {X/ V) e (?X/ ';_yl)
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Name:

Group! Dater ____

Dilatation, stretch and compression in the Cartesian plane

Determine the coordinates of the images according to the transformation described
in each of the following situations,

a) hpo, 7 (% ¥) = (4, 4y) b) f10,3: 0 1) = (2% 37]
A3, -6) AC ) _ A4, 7 A,
B{-8&, 5) BC ., ) B(O, 21 B .,
4, & C‘(M.W_M,v ) C(35,-28) < b )
€) hgo, o (% y) e (2%, 72y) d) (x vy (-2x y)
A7, 5) AC o, ) A2, 5) A . )
B(-4, 11y B{C w} B(7, ~6) g .}
C4, 8 C(_,__) CCo. 4 L, )
&) (o ) [x 2y D - (Fxoy)
A(B, 5) _A‘(_ﬁf, 3 ALZ, T4) A . 3
BC-21, 10y B, ) B(-8§, &) BY{ )]
3,5 S, ) s -6 O, )

For each case, determine which rule of geometric transformation associates
the two figures.

a} Y4 b} Yi
T R
) ¥
FAN D A% Ve Sy N
& A P T
/ > . s N .
‘/ U i :-" il X i | X
. i : o
il i LT
et 1 N A 1 o I
1 |
H } P ;
i \
) iy dy
] I 1 |
BN
i !
;B i,
TR
\y =
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Name:

Group: Date:

{cont'd)

Determine the coordinates of point A’ considering that it is associated with point
A6, ~9) by the following dilatations.

ay ho, sy b} ho, 5

) B, 2 d) A, -4

Describe the geometric transformation that each of the following rules represents.

a) (x y) > (5% 59) b) (6 1) = (3, y)
& 05 ) =[x, -3y S e )
&) (x ) — [3x ) B ()= (x 4y)

For each case, determine which rule of geometric transformation associates the
images with the initial points.

a) A(2, 3) and A'(6, 9) b) D(8, 5) and D'(8, -10)
B(-5, 6) and B'(-15, 18) : E(2, -4) and £'(2, 8)
C(=7, 9y and C(-21, 27} F(-3, -7y and F'(-3, 14)
¢y G4, 8 and T'(-2, 4) d) K(0, 6) and K'(0, 6)
H{G, 10) and HY(-3, %) : L7 2yand LY2T, 3)
-2, Syand (1, -2,5) _ M(=9, -1 and M'(-27, -1}
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Name:

Group: Date:

{cont'd)

An architectural technician must modify the y
layout of the bathroom shown in the adjacent
illustration.

™

The client wants the shower installed in upper
right corner and the bathtub installed against
the wall,as shown at the the bottom of the

plan; both should be as far away as possible D14 e X
from the right wall. s

et il

ay Draw the new fayout.

Ya

il

b) Write the rules for all of the geometric transformations that must be applied to:

1y the shower

2y the bath

A graphic artist must create a logo for an aviation company. To begin, she draws a
triangle, as shown in Graph (. Using only geometric transformations, she then
produces the logo, as shown in Graph @ which resembles a propeller.

Graph (1) Graph (2)
-\ Y4
5 R 7P
N i L# s
N, ey
\é < f/ //
\\ \5\ P4
WY NNAY \'/,//
RIS NN
2y - > =
1‘ X /4":? ] \'\\. x
%ﬁ/ \V .
// | :“
i e o \’\\‘\
‘ % AT L
H ; i ; i | i H e h
N 1 T IO OO S ammEE A R

Write the rules of the geometric transformations that have allowed her to draw the
part of the propeller located in the 2nd quadrant.
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Name:

Group: Date:

Translation, rotation and reflection in the Cartesian plane

For each case, draw the image of the solid according to the rule of the geometric
transformation provided.

a) A translation ¢: b) A reflection s according to the yz plane
tx, v, 2yr>{x — 4,y + 6, 7+ B, s(x, v, 2) = (X, ¥ 7).

5 D e

For each case, do the following :

1y Describie the geometric trangformation n 0 oy
2y Determing the rule of the geometric transformat

a) b)
Yk Y
| | !
A el o
T e [
] pd o
o, o G A t
B o A N \
s . gi e 7 ; B
1!n I u b \\ﬂ ‘ P, X
N i h o
\\ [ C
A # I it e IO 8
1) 1)
2 %
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MName:

Group: Date:

Studlent Book, p. 104 and 105

A multiplicative transformation

Triangle ABC (Quadrilateral JKLM
V4 . ¥
o T
s !
3
| .| 400, 4}
5]
[ Kidl 0) _
. AZ) 4) - u ! X
. MITE
L oeinl Bél:y ,
] 2 4 &1 5 ii’J r'e
Triangle DEF . Quadrilateral NOPQ
¥ 4 ¥ 1
. 1 1
Dif. 4 [ Eid 4)
t N 8)
8
53
e ('\1’ [miY Dl‘ 5
5 - \ & {
2
ﬁ P, 2)
HEE -
0 2 4 3] 8 m x
Triangie Gh Quadrilateral RSTU
Ly
12 Y4
5 R
/ g g
G2, B) - / ] o ¥
7 ™ U3t (12, -3)
/A 76, 6)
-1g X
// yeaal] 2
-2, b5 &

& 2009, Les Editions CEC inc. » Reprodustion authorized VISION 2 B Reproducible sheets




Name .

Group Date:
Student Book, p. 110

Draw the image of each of the following figures based on the transformation
rule provided.

ay {x, yyr={(2x, 2v) by (x, vy (1.5x% 1.5y) <} (x, vy {~2x, -2y}
G ¥ ¥
- -
.U / X
1 H
i 1 X
d) {6 y) = (X 2y) e} (x y)—(2xy) By X )—={x9)
Y4 Y -
/
]
i |
9) o y) > (x -0.5y) Ry (% y) = (0.5% y) B )=y
2 ¥ 7
i J 1
N
- \
! \ LN el
ENREEE . M r LT
i‘ [
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MName:

Group : Date :

Provide the rule that corresponds to each of the geometric transformations described,

a} A horizontal stretch where the x-coordinates are multiplied by 3.

b) A dilation centred at the origin with a scale factor of -4.

¢} A vertical compression where the y-coordinates are multiplied by 0.2.

d) A dilatation centred at the origin with a scale factor of —g—u

For each case, draw the image that results from the transformation described.

' ) 1,
a (y)e(3y) b) hio, i (6 1) = (3% 3y
T ¥
Ll [
T
....... B B
\ e 7 = >
" X 7 it i X
G B i G
2N A
| 4
Y
,,,,, i
) ho, 3 (% y) e (3 3y Ay (59 Lxy
o, (6 VI 5% 3V 24 125 Y]
Y4 Vi
r i ] ; ST
i B
o A
//
Gl /
T~ t B
{ e o .
i} [“ D VX A - B "y
SN R ; \ i 7 é;_,éf“ 5
: i i i I ‘ i I, ..... ,i i
. frr
1
1 T O 0 O O
i LA
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Name:

Group: Date:

a) A4, 5) — A4, 10) B(-6, ~2) > B'(-6, 4) C12, 8y = C'(-12, 16}
B ND-DC ) E(14, -9 —E(  , )

2)

3)
by A7, -3) — A(21, -9) B(-2, 5} 1> BY( 6, 15) C(22, 15) = C{66, 45)

B D9, 3D, ) ECS 5B, )

2

3)
<) A7, 8y A(5,8)  B(21, -3)~B(15 -3)  C(14, 1)~ C( 10, 11)

1 D@28, 32D, )  EO,N—E(__, )

2)

E))

A student has drawn a “smiley face,” then made

other versions by playing with the proportions. For each one,
describe the geometric transformation which associates the
image with the initial figure shown on the right.

b}

c)EQQA d){[‘ﬁ\

GRS I
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Name:

Group: Date:

Dilatation, stretch and compression in the Cartesian plane

For each case, draw the image of the solid according to the rule of geometric
transformation provided.

ay A dilatation with a scale factor of 2 b} An stretch on the z-axis:
centred at the origin: (x, y, z) = (2%, 2y, 22). (X y 2y {x v 32).

ZA Zé

For each case, do the following:

1y Find thie rule of geometric transformations. .

2 Déscribe the transformation onithe plane.

a) Vi b) Vi
i . S S ———
\ \\
! | ¥
Ny ALY 1A
FAND: S I3
/ | Y 5 'i 11 £
] : l
; ! i /
] f - N . Linid A H e
LN, - I
i Ly X X
Fi I ”_‘___\_,,53 i
prmbro ™ H 1B
Ll |t L / A
C ' T
1) B
%) )
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Name:

Group: Date:

Equivalent figures

ay Calculate the area of each of the polygons below.

D E jzcm ?)

gom

10em

4} 9cm 3y &)

4om

4cm

h) ldentify the equivalent figures.

Considering that the figures in each pair are equivalent, find the missing value in the
following situations.

aj

b)

15¢emt s

Scm
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Name:

Group: Date:

ay Calculate the volume of the solids shown below,

1

2) 3)

4 om

6om

3.04 cm
requiar base

4) 3em )

6 om

dom

12 em

Som
square base

b) identify the equivalent solids.

Considering that the solids in each pair are equivalent, find the missing value
in the foliowing situations.

a) b)

§com

gom
6 em

10 em 5om
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24

Mame:

Group: : Date:

Equivalent figures

Check if the figures are equivalent in each of the following situations. If they are not,
identify which measurement must change to make them equivalent.

a)

P

b)

<}
12 cm
gem
1dem
&
16 om
d)
12¢m
gcm
t5cm 4,75 em

Reguiar polygon
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Name;

Group: Date:
{cont'd)

Check if the solids are equivalent in each of the following situations. If not, identify
which measurement must change to make them equivalent.

aj

b}

Som ' 8om

)
Bom 8cm
§em
10em 5.91 cm
Regular base
5¢cm
o
34 ¢m

What is the iength of an edge of a cube that is equivaient to a sphere with a radius
of 5cm?
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26

Mame

Group: Date:

Considering that the shapes in each pair are equivalent, find the missing value in the
following situations.

18em

)

15em

12em

443 0m '

I em ?

Regular polygon Regular polygon
d} < ‘
? 7om 8.4 cm
; ?
B 4
12 cm 25¢m

z_d}g" ;mﬂrm z;‘;g" rs;g-‘! hf»f\[{ L-\-w = ﬁm

a widih of Z0.3 <y and a depin of 2.5 cmi. The second book has a ne;gm of 229 cm
and is 17.8 cm wide. What is its depth?
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Name:

Group: Date: ___

A retailer sells two types of dish holders. Both models have a thickness of 1.5 cm.
The first is in the shape of a cylinder and has a diameter of 18 ¢m. The same volume
of cork was used in the production of each but the second one has the shape of a
regular square-based prism. What is the width of the dish holder?

Two students are building kites using equivalent areas of cloth, The first student
opts for an isosceles triangle where the two congruent sides each measure 18 cm
and the third, 24 cm. The second student opts for a rhombus where the length
surpasses the width by 9 cm. What are the dimensions of the rhombus-shaped kite ?

A producer of concentrated juice wants to change the format of the containers he
uses. Currently, he ships 42 cylindrical-shaped containers in a box that measures 39
cm wide, 52 cm long and 13 cm high. The same box could hold 48 right square-
based, prism-shaped containers that are equivalent to the cylindrical-shaped-
containers if the containers are arranged in 6 rows of 8. What is the diameter of the
cylindrical-shaped containers?

® 2009, Les £ditions CEC inc. « Reproduction authorized YISIOM 2 B Reproducible sheets
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MName:

Group: Date:

Equivalent figures

A golf-ball manufacturer is fooking to cut costs. Bails are sold in packets of nine, and
presently they are packaged in square-based-prism packages. An employee claims
that placing them in triangular-based-prism packages would reduce the cost of
packaging. Each ball has a diameter of 42.8 cm. Check if the two packages have
equivalent volumes and if the employee is right. '

An engineer must provide the radius of the curvature

to adjust a press in such a way as to produce a sink from

a square-based prism, as shown in the adiacent illustration.
The initial prism measures 50 cm by 50 cm by 20 cm.

The same radius of curvature is used for all sides,

specifically a radius of 2 cm. The volume of the sink

must be equivalent to that of the prism. The installation
instructions show that a square hole of at least 50 cm by

50 cm is needed to fit the sink. What would be the depth of
the sink?
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Name:

Group:

Date:

Optimization of equivalent figures

aj Calculate the area and the perimeter of each of the polygons below.

18 cm

i:BGm
— :

§om
L4 o
5
12 cm
6 cm
A: -
P P
i2cm
AM

b) List the polygons, according to their perimeter, in ascending order.

¢) Based on these results, what conjecture can you formulate?

a) List the foiiowing figures, according to their perimeter, in descending order.

ANDOOT

12,15 cm

gcm

8,1cm 496 cm 4.2 cm

b}y What confecture can vou formudate considering that these figures are equivaient 7
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® ®
/M 48cm .
Bom
Zom 2’ ! ([:m
N Requtar equtar
g;gg rectangular-based hexagonal-based
7 prism prism
f{“\ . A oz A =
v iy V ey \/ ey

B} Based on these results, what conjecture can you formulate?

~a) list the following solids, according to their volumes, in descending order.

gg2em B © @ A 81%cm

7.24 cm Reguiar pyrarmide

Circulaii cone Cuhe K\J sguiare hase

Circudar cylinder

5.61 cmé 5.5 cm

b} What conjecture can vou formulate considering that all the solids have the same
area?

a) List the following solids, according to thelr total area, in descending order.

© ®

y 2144 cm

11.28cm

Cube Sphere

Circular
cylinder Regudar sguare-hased

pyramid

18 abl tho
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Name:

Group : Date:

Optimization of equivalent figures.

a} List the following sciids, according to their total area, in descending order.

®

Bom gom

Gem
12em : 9cm 9 om

18 em 12 cm 24 cm 36 cm

b) What conjecture can you formulate, considering that alf these solids have the
same volume?

List the polygons in ascending order, according to their perimeter considering that
they are all are equivalent and regular. Explain your answer.

® /\ ®
| | N \

List the regular solids, in ascending order, according to their volume considering that
they all have the same surface area. Explain your answer.

Cube Sphere Octahedroen  lcosahedron  Dodecahedron  Tetrahedron
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Name:

Group: Pate:

List the following regular solids, in descending order, according to their area
considering that they are equivalent. Explain your answer.

fcosahedron  Sphere Octahedron Cube Tetrahedron  Dodecahedron

ay What is the best way to wrap these 16 cubes using the least amount of wrapping
paper possible. Explain your answer.

Lo ot L L
& £

1 i 3

b) Proportionally to the number of cubes, the area of the wrapping paper will be smaller
for 18 cubes. To support this statement, show how the cubes need to be arranged.
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MName:

Group: Date:

{cont’d}

For each of the following lists, identify the figure that has the smallest perimeter
considering that they are equivalent plane figures. Explain your answer.

P

ay Rectangle, trapezoid, parallelogram, rhombus, any given reqular quadrilateral, square.

b} Isosceles triangle, right triangle, scalene triangle, equilateral triangle, isoangular
triangle.

¢) Octagon, nonagon, dodecagon, hexagon, heptagon, square.

For each of the following lists, identify the solid having the smallest area considering
that they are equivalent solids. Explain your answer.

a) Rectangular-based prism, cube.

b) Cube, square-based pyramid, cylinder, sphere, cone, triangular-based prism.

For each of the following lists, idéntify the solid having the greatest volume
considering that the listed solids all have the same surface area. Explain your answer.

a) Cube, rectangular-based prism.

b} Octagonal-based pyramid, cone, square-based prism, sphere, cube, cylinder.
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Name:

Group: Date

An architectural technician must lay out a client's garden. The client wants a square
of a reqular-octagonal-shaped garden surrounded by a border to hold in the earth.
Regardiess of the shape chosen, the area of the garden will be the same.

ay Which shape will result in the lowest cost for the border?

b) If the garden has a surface area of 12.96 m?, what will its perimeter be if it is:

1) in the shape of a square?

2) in the shape of an octagon?

What are the dimensions of rectangular prism having the largest volume that can be
made with adhesive tape and a sheet of paper measuring 21.6 cm by 27.9 cm ?

A tomato plant vendor must protect his plants from the frost. He wants to make a
temporary, tloorless tent to cover them. The minimum volume of this shelter will be
5000 kL.

a) What would be the smallest area of
the canvas required to make this shelter 7

by What would be the area of the ground ?
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Name:

Group: Date:

Optimization of equivalent figures

Why is the sphere rarely used for packaging even though it has the greatest volume for all
solids with equivalent areas and the srallest area for all solids with equivatent volumes ?

What is the smallest perimeter of a figure having an area of 140 cm??
Explain your answer.

Between an equivalent cylinder and a prism of the same height, which has the
smallest surface area 7 Explain your answer. *

The packaging for compact discs has been reduced by ,;, by packaging them in a
cube rather than in a rectangular prism. The compact disc case measures 13 cm
long, 13 cm wide and 0.5 cm thick. Provide the possible dimensions of the
rectangular prism.

© 2009, Les Editions CEC inc. ¢ Reproduction authorized YiISION 2 B Reproducible sheets

35




Name:

Croup: Date:

Student Book, p. 139

Chronicles of the past

Complete the projection of triangle ABC onto plane P in relation to point O.
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Name:

Group: Date: i i
Student Book, p. 146

For each of the geometric transformations below, complete the following table.

O A X
Addition of 1 unit fo the x-cocrdinates .
and subtraction of 5 units from the 7
y-cocrdinates
b} ;
H
£ 4
01 *
2 i
Multiplication of the x-coordinaie by 3. 7 -
e K
d
) 4
Fpa |
oy
; [
al | -
T 13"
fprsrd
e) Yy
. T
N E!
]
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Name:

Group: Date:

Student Book, p. 148

Draw the figure associated with the triangle below resulting from a reflection over:

a) the line with eguation y = x

B} the line with equation y = —x
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Name:

Group: Date:

A FOUR-LEAF CLOVER In the context of a Visual Arts
class, a student, using software, must produce the four-
leaf clover shown on the right (Figure 1). To do this, he
has at his disposition the shape shown on the right
(Figure 2). Provide the rules of geornetric transformations
to be applied to the initial shape (Figure 2) to produce
the four-leaf clover,

Figure 2
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Mame:

Group : Date:

(cont'd)

A STAR MOSAIC A star mosaic is painted onto a wall using geometric
transformations.

* Figure A is represented in the second quadrant of the Cartesian plane.
»  Figure B is associated with Figure A by hg 5.
e Fgures Cand D are respectively associated with Figures A and B by 75 1807

s Figures E, F, G and H are respectively associated with Figures A, B, C, and D
by a change to the vertical scale of -0.4.

Draw the mosaic resulting from these geometric transformations.
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MName:

Group: Date:

{cont’dh

A BOX OF CHEESE A dairy farm produces packages of cream cheese in the shape of
a rectangular prisrn measuring 12 cm long, 6 cm wide and 3 ¢m high. The packages
are shipped in boxes whose volume varies from 3 to 4 L. To reduce costs, the boxes
need to be a smaller in area and contain between 12 and 16 packages of cheese.
Determine the size of a box that respects these constraints and explain how you
would pack the packages of cheese into this box.

© 2009, Les fditions CEC inc. » Reprodustion suthorzed VISION 2 8 Reproducible sheets 471




Name:

Group: Dale:

(Gm" o

CANDIES ARE GOOD A confectioner packs his products into packages of equivalent
size. The packages are made of transparent plastic and are shaped as cones,
cylinders, spheres and cubes. The price of a package of candy is identical regardless
of the shape of its package.You are asked to produce a consumer-protection
magazine article in which you demonstrate which package is the best buy. Explain
how you arrived at your choice,
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MNarre:

Group: Date: —

{cont'd}

15 GRDER IMPORTANT? A graphic designer moves a figure in a layout, turns it,and
then makes it smaller. Bul he asks himself if he could change the order of operations
and obtain the same result. Answer this question with the help of an algebraic proof
considering that the transformations are fyg 15y o, 220 and fg, 3.
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Name .

Group: Date:

{cont’d}

SKEWER AN HORS-D'CGEUVRE A toothpick manufacturer is deciding on which type
of solid to select to package its toothpicks. The greatest volume and the smallest
possible area are desired. The toothpicks are 6.5 cm in length and 2 mm in diameter.
The least amount of space used by 250 toothpicks is 52.3 cm?®. The price of the
plastic used to produce a container is $0.002/cm?. The production of a container
costs $0.01. Calculate the smallest packaging cost for the 1 500 000 toothpicks
produced daily by this company.
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Knowiedge in action

3. a) b)

L it
) igure

nifial™ -~ s, o
figurg . -~

initial 4
figure /

/ inilial
figure

15.

Problem

Several possible answers. For example
The dispiacermnent of the plywood can be described by a reflection followed by a rotation,

Practice
5. a) ¥ b) ¥
-1 &
AE2 8| L1081, 9) | !
|
76,4
5 b8, ‘)ﬂ’;f"//
Nt ERONRE I SN
i cha =5 : e / )
E'fy, -7}
I
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f)

) Y
A1, 5)
e
i >5 3
[y TRAT !
b \\1 T x
D1, 13
6. a) Vi b)
e B
G153
A4
Ty -
0 43l -1
\ A, -3)
l{"! ‘))
) Yi d}
, 0,5
AT, e, .
’1 T r\I 4 ‘E) X
/
Practice
10. o o o )
Transformation rule Description tnitial figure and image
Add 3 uniis to the x-coordinate B
fagWiny) > x+3,y~8 and subtract 8 units from the AR o
y-coordinate, o] -
\ X
A6 B
46 YVISION 2 8 Answer key for reproducible sheets @© 2009, Les Editions CEC inc. » Reproduction authorized




Transformation rule Description Initial figure and image
b) y A
=
A clociowi ation of 90° A W
Foca 0 5 1) = 3 4 ot e g ANy /4NN
0 FB(S, ) ¥
B3 wde
7
c} ¥ A
R Y.LY
Y
. AL/ Neey
Seri p)— {4 -9 A reflection about the x-axis. Y .
| 0N oy
Y P 21,9
LR
W
d) "4
B
\\
A rotation of 180° about the g
Fig, a0 OF (% ¥) > {3 ¥} origin. .
H *
N
8
Support 2.1
Loa) nos, , 2) y)— %) b)Y 1) rfo, a0y 2 X y)—= 0
C) 1} t(gp 3) 2) (XI y) e {X + 8( }/ - 3) d) 1) r(O, 1809 2) (X, }/} oo ('”X} }/)
2oa) g (ny)—=>{x+8 y+7) B) fo, 9on: (6 y) e (%)
) 5% )= (k) d) rio 1seny: (X ¥) > (X, )
Support 2.1 {cont’d)
g} AR, 5D £y A5, 2 gy AYS, 8 By AR -5

4. a) 1) A6, 9), B(-3, 6), C(-6, 5)
2 A2, 3), 80,0, C¢2 1)
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by 1 A(-5,7), B(-4, 5), C(+7, 3)
2 A(7,5), B, 4, CG, 7
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9

K 4
é
A T
BB

G

vy f

T BI
Clzﬁ' i : X

T AL7, 7), B(4, 5), C(6, 2)
2) A7, 75, B4, 5), €6, 2)

3 ¥ X
A Al
™ Bt
ik ]
Y i
6 ‘ ¢
[ 1 ¥
5

3 yi

o

Consolidation 2.1

1. a)
<
e}

2. a)
<)

Subtract 7 units from the x-coordinates
and add 5 units to the y-cocrdinates.

A counter-ciockwise rotation of 90°
about the origin.

Add 4 units to the x-coordinate and add
12 units to the y-coordinates.

ta, -2y (G Y e i+ 4,y — 2)

fio, -oom: (% ¥) =y, ~x)

b)Y A reflection about the x-axis,
d) A reflection about the y-axis.

) Arotation of 180° about the origin.

) 5. G5 1) G )
d) tio sy (X y) =2 7%, 7Y)

Consolidation 2.1 (cont’d)

3. a)

48
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A
Nt | B
N
\\
M
5
1
it
il P
l/i
=18
A :
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C) .VA d) ¥ z
|8
........ / - A 5]
A 7 ™ "
S, A i
AN S b
N T . : \\
A ZENGTR j e e
R’ _{i N5 ! o -
[ CI "
i T
TN
LT
.......... A A A > N
¥ I () AT
T3 : i . 7
1Y 11 5 i WX 0y A ).
! 3 ' P : w
: 4 /]
b b ./",; i
A
Consolidation 2.1 (cont’d)
4.
g 3, fi, 2700 Sy bsa, -6 fin,-90%)
A2 12 AY-2, 203 AN-2,12) A-12,2) B2, 13 A'14, 6) A1, -3
B{-5, -8) 8'(-9, 0} B'5, 8 B8, -5) 8Y{-5 &) BY{7, 14 8'(-8,5
i, n G'{-4, 15} CHO, 7 G'-7, C'{, -N (i, 1} {7, 0%
D{-4,9) (-8, 17} D'4, 9 B-9, -4 bY-4,-9 B3, 3 g, 4
E(-11,0) E'-15, 8) i 0 E'0, 11} E-11, 0} E'1, -6) E'h, 11}
F{1, -8} F'{-3, 2} F{-1, 8} F'ig, 1) {1, 8) {13, ~12) (-8, -1
G(3, 3) G111 843, 3 G'{(-3, 3 653, -3) &8'(15, -3} G'{3, *3).

3. a) ACL, 3), B(-1, -1), C(=8, 1}, D(-4, 7) b) A(-6, -6), B(4, 2), C(6, -5}, D(5, -9)
6. a) ro, a0 (X, ¥) = (y, “x) or fio, 00 (% Y3 (4 x)

by s,: G0 y)—=(x y)
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Consofidation 2.7 (cont’d)

f.ooa) Y by 1) Severol possible answers. For example:
T, vy s (6 v e (o x) followed by
ba, (0 ¥y oe 4y = 1)

2 et y) = (o Ly~ 1)

i

il

)
o |

8. Several possible answers. For example:
s, followed by s, followed by 1, o, results in the position of Triangle A,
s, followed by 15 g0 results in the position of Triangle B.
s, followed by s, followed by f.4 1 starting from Triangle B results in the position of Triangle €.

Y4
[T
ST
-& ")
o,
AN
%, WD
AN
R
| L0

Enrichment ;zj.'z
. a)

2. a) 1y Reflection about the bisector of the 1st by 1 Reflection about the bisector of the Znd
and 3rd guadrants, aned 4th quadrants.
D (xviely 2 =Ly 0
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Activity 1

a3 n y Triangie ABG 2 Triangle DEF 3 Triangle GHI
& ¥ / Yi
10 ; .
: D{-4,4) ; 4 |43 F{4,18)
B : Ny
P B2 0T FR, 2/ Y
B 5:9) 5 /| ” el figm
. T HiA0 ) /N
ab- M ){;'( ) 4 BN 41 x 5\ A/ e
’ B%. % 2 F;g" 5y [ /{ s
TG, 2 B4, 2 )
0z 2) , L N Nikols...
T FO. ) a4 8] o1 ]
o 2 4 6 8 10 y o
b} v No. The figures are not congruent because their corresponding sides are not congruent.
2y Yes. The image is similar to the initial figure since the ratio of the length of corresponding sides is
canstant in each case,
3) The correspending sides have the same stope: they are parallel.
4y A dilatation. ‘
5y The intersection of these three lines corresponds to the origin of the Cartesian plane,
Triangie ARG _ : Triangle DEF Trizngle GHI
A , . \ 4 , L
10 - o - < ! i L : 5 , 1]
: Dealgl 1,1 . 1 k44 L Fah
8 : o Wit . 75 AN 3 /7 4
B 2] k22 o BT
6 7 \ y , 5 G4
NG A - g /N
AR 2O N/ TN K SN,
NepA T ) FAD, 221 \\ i
EEa ! 4 f24-6
o - F0, -4} G4, 18] L
02 4 6 8 10 4 R
8} In each case, it refers to a dilatation that is equal to the value that the coordinates
were multiplied by.
perimeterynge ppc 15 perimeteryange ver 0 Perimeteriangie cir _ 5
perimetermangie ABC ’ pe{imEte{Iriangie DEF ' perimetertrianqte GHI
g n (iuadritateral JKLM 2 v Quadrilateral NOPQ 3) Quadritateral RSTU
¥ & ¥ :
8
$ 10 — | B "3,\2)
3 | . 9 AL
i D, 8
kA i il) JUO,4) K4, 0 g =] i .
i g AR -4l Ao | AT 0N & Y
MCE 07 PLURE. 0 it O 5 U8, 3| T S12,-9)
SN D o M 4 & 5469 368
o7, 0 TN i)
Lo | L0, 4 ANY
;-fi — s
A
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d} 1) The shapes are not the same.

2y No. None of the pairs of figures satisfy the minimum conditions for congruent figures.

3) No. None of the pairs of figures satisfy the minimum conditions for similar figures.

Practice
3. a) vy i} v € ¥
0] -
[t x |
F ‘ N
.&r i F Q / W)(
o)
) 4 ! o]
AN - a
0o X
d) Y e} V4 3 V4
I
""" o w /|
_ NPy ) A
E f ! S *
a) Vi n} Y 4 i) Y
|
[T
] X Ai
el L NN Z T L
e = el “;;—“‘ =
f x o
43-“,‘_‘% \ X /F [ X
§ 4 ™~
I b ] -
Support 2.2
Toay 1 A2, 15, B(1, -2), C(-2, -3) by v A(~2, 7), B(1, 6), C(-1, 2)
2 A(-6, 3), B'(3, ~6), C'(-6, 9} 2) A'(-8,7), B'(4,6), C'(-4, 2)
3 (% v (3x 3y) 3 X ) 4k y)
<) N A(-4,10), B(9, 4), C(-1, -8)

2
3

52

A4, 5), B9, 2), C(-1, ~4)

{6, vies lx, 'i“/?
VAT
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Support 2.2 {cont’d)

2. 8) iy b} ¥
! ] } [ ]
B o : R 1 |
i e = : i e
L NI o e Al e, 1B
%
B
i i Y Y
Vo Y
I 4 e,
VN N *
/ v
LNy I
% ]
<} ¥ d} Vi
o] [ 1] 1 A LU TET
I ) % 1\"‘ i i i
' " F e
\ )
; f ¥
LA ! NOR I
5 o \ -
C 0 kY Gk fl ! Ty
~ Vi
Y T YN 2
™ 1}
' Y 1N ¢
‘‘‘‘‘ B
e} ¥ f) Vi
| ! gl 1]
i 0 2 AN A
Fan
G s /
L] [
. B
— f/ \
B e ~ Py I
‘ pd 2 T T N N A Y
4 A { .
B il N Cl.& ok 3\ Ty
ne I, / \\ T R
s S N A I A}
R 'l y
i\ T
] Y
L, f
/ Vi i
' A
i
Consolidation 2.2
F.ooa) ACTZ 2243 BIY(C-32 200 T8, 38 By A, %), BYO, 9y, O015, -1
oy AOGA, 0, BYE, 22, OB, 08 iy A4, B B W4, 6, 08, 4
ey A'6, 3), BI(-21, 6), C(-3, -3) ) Az 14), B(-8, -8), C(Z, 6]
+ £ 0 ] # 167 )I L5y Ji iﬂz: ]

2. a) (x y)re {%X/ 13)/)
) ¥ = (5 p)
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d) (Xf 5/) = <2X/ 3V)
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Conisolidation 2.2 (cont'd)

3. a) (18, -27) by (15, %) o (& -2 d) (24, 36)
4. a) Dilatation centred at the origin with a scale factor of 5.
by Horizontal stretch whose parameter a has a value of 3.
¢y Vertical compression whose parameter & has a value of %
dy Dilatation cenired ai the origin with a scale factor of - ~;—
e} Horizontal compression whose parameter a has a value of ;—
f} Horizontal stretch whose parameter b has a value of 4.
' SR :
5. a) (xp)— (3% 3y b} (x, y) > (%, -2y A Gy (3x ) dy (x, y) = (3%, )
Consolidation 2.2 (cont’d)
A PR
6. a) (X ¥) = {35y} b) (6 y) > (4x ~dy) O () (X 5y) d) (5 9) > (5% 5y
7. a) ¥ i b} y)
\
\ 3
/) §NBE S Au
B PAS N
4 | g A’ O e
7 Lot X 2 i ™ X
I e 0 o i
A l f ¥
ol ¥% ............. . Z
2 i @ Yy
B AEEENS
3 paup
% P A
o BBy
g BB
JE7 ‘ /Z’.’ b
i S TN 13 . T 7, ;
//’
N RV 4
AR'aV- AN
i
v
_____________ Y2
Consolidation 2.2 (cont'd)

o i
kg 37 5
# I

2y {x y) = (x 2y}

3y Vertical stretch whose parameter b has a value of 2.
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by v D'(-27, 9}, E'(-15,15)
2 (% y) > (3x 3y)
3 Dilatation centred at the origin with a scale factor of 3.
¢y v D'20, -32), B0, 9)
2) 0o ) (3% ]
3y - Horizontal compression whaose pararneter a has a value of %
9. a) Dilatation centred at the arigin with a scale factor of 2.
b} Vertical stretch whaose parameter b has a value of %
¢y Dilatation centred at the origin with a scale factor of i—.

d} Horizontal compression whose parameter a has a value of 12—

Envichment 2.2

‘§.a) ZA . b) zA

- L v
2.2) 0 (xp) (2 3y
2y Horizontal stretch and vertical compression.
1 |
b} b (x V}‘—>(“"§'X, 2y)

/

% Horizantal compression and vertical stretch.

Support 2.3
1.2y n 16em? 2y 81 ¢m? 3} 20 cm?
4y 81 cm? 5y 20 em? : 6 16 cm?

b) Rectangle and parallelogram; square and trapezoid; rhombus and triangle.
2. ay 4cm b)Y 6 cm

Support 2.3 {cont’d)
3 a1 367 cm? 2y 216 cm? 3) = 95.94 cm?

£y P18

b) Cone and cylinder; cube and rectangular prism; hexagonal-based prism and square-based pyramid.
4. a) 16 cm B} 4 amn

© 2009, Les Editions CEC inc. » Reprodustion asthorized VISION 2 B Answer key for reproducible sheets 55




Consolidation 2.3

1. ay The figures are equivalent, by Several possible answers. For example:
8 o rust be changed to 12 am.

¢} The figures are equivalent, dy Severol possible answers. For example:
9 cm must be changed to 977 cm.

2 =124 om

Consolidation 2.3 (cont'd)

3. ay The figures are equivalent. B} 12 om must be changed to 24 am.
¢} The figures are equivalent. d) 34 cm must be changed to 36 cm.
4. = 806 cm

Consolidation 2.3 (cont'd)
5. a) 6om by 14 em ¢y = 3.67 cm dy = 53.13°
6. The depth of the second book is = 3.16 cm.

Consolidation 2.3 (cont’d)

7. The width of the dish holder is = 15.95 cm.

8. The big diagonal is = Z3 cm and the little diagonal is = 14 cm.
9. The diameter of the oylindrical containers is = 7.33 cm. '

Enrichment 2.3

1. The volumes are = 705 624.77 cm? for the square-based prism and = 916 633.46 cm? for the triangle-
based prism: The employee was right: the new packaging would be = 90 425.97 cm? in comparison to
69 609.92 cm? for the present packaging.

2. The depth of the sink will be = 23.49 cm.

Support 2.4
1. &)y All the polygons have an area of 36 am?.
@) P o= 40 om ®:F =24cm @Cn P = 28 ¢m
@ P = 3121 cm E: P = 2683 cm
H®E000® |

<y Several possible answers. For example:
Among ail the equivalent quadrilateral polygons, the square has the smallest perimeter.

2ay® 00606

by Several possible answers, For example:

Betweears two saubvatent conver oolvgons, he pobvaon vaih the mos sitdes nas the smadlest perimetsr,
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Support 2.4 (cont’d)

3. &) All the polygons have an area of 384 cm?
@:V = 512 cm? E: V= 4608 omn? ©: vV = 424,18 cm?

b} Several possible answers. For exarnple:
Among all the equivalent quadrilateral polygons, the sguare has the smallest perimeter.
4. a) ®,0C,6 ® 0

b} Severui possible answers. For example:
Between two equivalent convex polygons, the polygon with the most sides has the smallest perimeter.

5 a0 ® 6 0 6®

b} Several possible answers. For example:
Amang these prisms having the same total area, the cube has the greatest volume.

Consolidation 2.4

Lay©0 066

b} Several possible answers. For example:
Among all the rectangular prisms having the same volume, the cube has the smallest surface area.

20600680

Several possible answers. For example:
Between two equivalent convex polygons, the polygon with the meost sides has the smallest perimeter.
3. Tetrahedron, cube, octahedron, icosahedron, dodecahedron, sphere,

Several possible answers. For example: ‘
Among all the solids having the same surface area, the sphere has the greatest volume.

Consolidation 2.4 (cont'd)

4, Tetrahedron, cube, octahedron, icosahedron, dodecahedron, sphere.

Several possible answers. For example:
Among all the solids having the same volume, the sphere has the smaliest surface area.

5. a) Configuration 3. Severaf possible answers. For example: b
The solid most resembiles a cube; therefore, it
is the one with the smailest surface area.

Consolidation 2.4 {cont'd)

6. a) The square has the smallest perimeter. Among all the equivaient n-sided polygons, the regular polygon
has the smaliest perimeter,

b) The equilateral triangle has the smallest perimeter. Among all the equivalent n-sided polygons, the
regutar polygon has the smallest perimeter,

€) The dodecagan has the siw

TiEVITHG B8 Most Sides has the ¥
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7. a) The cube has the smailest surface area. Among all the rectangular prisms having the same volume, the
cube has the smallest surface area.

b} The sphere has the smallest surface area. Among all the solids having the same volume, the sphere has
the smallest surface area.

8. a) The cube has the greatest volume. Among all the rectangular prisms having the same surface area, the
cube has the greatest volume.

b} The sphere has the greatest volume. Among all the solids having the same surface area, the sphere has
the greatest volurme. :

Consolidation 2.4 (cont’d

2. a} If two shapes have the same area, the octagon will have the smallest perimeter. Therefore the border for
an octagonal garden will cost the least.

b} 13 The square would have a perimeter of 14.4 m.
2y The octagon would have a perimeter of 1371 m.

10. The prism will be a cube where the side will measure 10.02 cm.
1. a) The smallest area will be 1122.33 m2
) The area of the soil will be 561.77 m2,

Enrichment 2.4

1. Several possible answers. For example
Spheres do not stack well and do not sit well on the store shelves,

2. The smallest perimeter is 41.94 cm; it corresponds to the circurmference of a circle. The circumference of a
circle equivalent to a convex polygon is smalier than the perimeter of a polygon.

3. The cylinder woulid have the smallest area. Several possible answers. For example :
If the solids have the same volume and the same height, their bases have the same area. In that case, only
their lateral areas can distinguish them. The lateral area is calculated by muitiplying the perimeter of the
base by the height; although the circumference of a circle equivalent to a convex polygon is smaller than
the perimeter of a polygon.

4. Several possible answers. For example :
The dimensions are 26 cm in width, T3 am in height et 3.5 cm in depth.
(Make sure that the students respect the dimensions of the box.)

Chronicle of the past
3. : ud
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Overview

2.

)

)

Transiormation rule Description Initial figure and image
Y4
A
J &
Addition of 1 unit to the v _
. x-coordinates and g ¥
fo 93 U6 1= 00H Ty = 8) L nvaction of 5 units from A
the y-coordinates. //
I
. _ A clockwise rotation of 90°
CRUE S dad ey about the origin,
3
f 4
01 X
74
i 1]
o sl
Multiply the x-coordinates by WA
{5, y) - (3x, ¥) 5 Iy -
- ,‘ ‘ ¥
i
/
I
Vi
[,
[ 0 N
]
Sain i -0 Reflection about the x-axis. -
L =
4T
foror
Yi
5
!
% ¥) = (37} Yerticat strefch and
¥ oy reflection about the x-axis.
LE
L [
P b B
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16. & b
) ¥ A , 3 ) ¥ i
| e b T
BEAS) el gl A ) Ny HEID!
r, “ - 3]
Guaw . TN AL S
Cr3 -1 1 Ry
| e
SEBLIEL A ML T T o

Snapshot 2

1. Several possible answers. For example:

1) Place a set of axes in such a way that the point of the figure is located at the origin of the plane and
tocated in the 2nd quadrant.

2y 5, (x y) e (X ¥), to obtain the right side of the clover located in the 1st guadrant.

3} fa eoy 14X ¥ e (ty x), from the resulting figure from 2), to obtain the part of the dover located in the
2nd quadrant,

4 5,0 (x vy (x y), from the figure located in the 2nd quadrant, to obtain the part of the clover located
in the 1st quadrant.

5) s (x y) = (x, -y, from the figure located in the 1st quadrant, to obtain the part of the clover located
in the 4th quadrant.

6y 5.1 {(x y)— (x -y}, from the figure located in the 2nd quadrant, to obtain the part of the clover located
in the 3rd quadrant.

Snapshot 2 {cont’d)

2. )

NS L T ]

Snapshot 2 (confd)

3. The
seems a good choice as it has a volume of 3,375 L and can wrap 14 packages of cream cheese : making
2 layers of 5 packages of cheese, and the 3 cm left over on the side can wrap 2 additional cheeses, as can
the 3 om lefl over at the back.

the srratlest suriace dres 5 the cune. A cube with a side of 15 am

ARSI TRnVIEG LD QEOATEN vuahe and
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Snapshot 2 {cont’d)

4. The sphere represents the best buy: it is the one with the greatest volume therefore the one containing the
most candies.

Snapshot 2. (cont’d)

5. The transformations tas, 15y fo, 270 @Nd fig 23y can be displayed algebraically in the order:
fag, sy (6 y) = {(x + 18,y — 15)
o, 27om: (X + 18, vy = 15— (-y + 15, x + 18)
P, 3y (y 4+ 15, x + 18y (2134 34

If the arder is reversed :

o, 3 (6 = (3 %)

fo, 270 ( 330 (2, _:ﬁ_)

“3y 3xY) 3)/7 72 “3x -+ 60
ts, 15){4,4J ( A )

It can be clearly seen 1hrough this example that the final algebraic expressmns are different, thereiore that
order is important : it cannot be changed in this particular case.

Snapshot 2 (contd)

6. The sphere is the solid having the greatest volume, but it is not appropriate for toothpicks; on the other

Therefore, it requires less packaging.
The cylinder will be 6.5 cm tall and will have a radius of 1.6 cm.

The area of the cylinder will then be 81.43 cm?, and the cost of the plastic wrap will be $0.16286
per container.

The toothpicks are packaged in boxes of 250 therefore, 6000 containers would be needed to package
1 500 000 toothpicks.

The plastic wrap to produce 6000 containers will cost 6000 x $0.16286= $977.16.
The production of 6000 at $0.07 per unit comes to $60.
Therefore the minimum cost for packaging the 1 500 000 toothpicks will be $977.16 + $60 = $1,037.16.
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