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VISI

m | From lines to systems of equations

| A new residential sector

Here is an approach to help you carry out a development plan
that meets the overall restrictions proposed in the
municipality’s urban plan:

» Determine the equation of the line associated with each of
the streets shown on the graph.

rue Simard: y = -x + 50
rue Boivin: y = x + 50

rue Pelletier: y = -x + 130
rue Tremblay: y = 3x — 150

¢ Determine the coordinates of the points corresponding to
the fire hydrants.

Fire hydrant A: {0,50)
Fire hydrant B: (40,90)
Fire hydrant C: (70,60}
Fire hydrant D: (50,0)
¢ Produce a diagram of the sector including the exact
boundaries of each lot. ~

Y i

I OO0 e

E(10, 60)

MisS, 55)

A, 50} \
K45, 45)

Simard

0 /D59, 0)

b

» Calculate the exact area of each lot.
Lot 1
oA, E) = 14.14 m
dlA, 1) = 3536 m
Area of lot: 14.14 X 35.36 = 499,99 m?
Lots 1, 2, 3 and 4 have the same area.

Lot 5
dl, )= 21.21m
dH, ) =~ 7.07m

dH, K) = 28.28 m
Area of lot: (21.21 + 7.07) X 28.28 + 2 = 399,88 m?
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Lot &

(), D} = 3536 m

diK, )=~ 21.21m

d(), K} =~ 28.28 m

Area of lot: (35.36 + 21.21) X 28.28 = 2 = 799,90 m’
o Conclusion

The development plan meets the constraints of this

municipality's urban plan.

o The sector is subdivided into six lots.

« The area of four of these lots is approximately 500 m? -—

i.e = 499.99 m?, ,
e Fire hydrants are installed at points A, B, C and D.

Here is an approach that will allow you to solve this LES.
+ Determine the equation of the line passing through points
Cand G.
Slope of the line: -2
Coordinates of point C: (1280, 3440)
Equation of the line passing through points C and G:
y = -2x -+ 6000

« Establish the equation of the line passing through points
B and D.
Slope of the line: 0.5

Coordinates of point C: {1280, 3440)
Equation of the line passing through points B and D:
y = 0.5x + 2800

* Determine the coordinates of point O by solving the system
of equations
y = 0.5x - 2800 and y = -2x + 8000, i.e. (2080, 3840).
* Determine the coordinates of points F and G.

The x-coordinate of point F corresponds to the x-intercept of
the line passing through points D and f.

Zoning

0 = -2x + 8000
-8000 = -2x
x = 4000

The coordinates of point F are {4000, 0).
The x-coordinate of point G corresponds to the x-intercept
of the line passing through points C and G.

0 = -2x+ 6000
-6000 = -2x
x = 3000

The coordinates of point G are (3000, 0).

* Determine the coordinates of point E.

Since the y-coordinate of points B and E is the same, students
could find the x-coordinate of point E by substituting 2800

VISION 1 M Supplementary resources » Answer key for Student 8ook - Vol. 1 1




for the y-variable in the equation of the line passing through
points C and G, as follows:
' 2800 = -2x + 6000
-3200 = -2x
: x =1600
The coordinates of point E are {1600, 2800}.

¢ Calculate the area of each lot.

Measurements

Lot | Polygon of sides Lot Area
necessary to {m?)

calculate area

Right — |mBC ~ 1431081 c11997.49

Industrial zone triangle | m CE = 715.54
e . " m DF = 4293.25
Residential and | Right =~ M : :
: o .+ |mCG = 3846.04 | = 3 640 012.58
cpmmema_l zone| trapezoid n (D = 804.43
o mAG = 3000
B | 1l |-
R mAB = 2800

J Determine the area of the terntory occupled by the munlqpahty
which is = 10 592 010.07 m?. :

*» Calculate the percentage of the territory occupied by each.of
the zones. .

- "Industrlal zone _ Agricultural zone

51199749 - 4 a2, 6440000 - oo
1059201007 - 483%. . Tosgzgr007 ~ 008%
Residential and commercial zone

3640 012,58 - 0
10 59201007 ~ 34, 3”’

e Conclusion

The industrial zone occuples 3% to 5% of the mumupal

territory, approximately 4.83%. The agricultural zone
‘occupies less than 62% of the municipal territory,
approximately 60.8%. However, the residential and
commercial zone does not occupy more than-35% of the

. municipality's teritory. It occupies approximately 34.37% of

this territory. Thus, the zoning plan does not meet the
municipal zoning regulations.

~ Here are the inequalities that allow each of _the
municipality’s three zones to be defined graphically.

Industrial zone

y'=0.5x + 2800
y=-2x + 6000
y = 2800

"Residential and commercial zone
y = 0.5x + 2800

y=-2x + 8000

y = -2x + 6000

y=0

Agricultural zone
x=0 '
y=0

y = 2800

y = -2x + 6000

~ Prior learning 1 ‘ S _

a. 1) y= 147x+ 1500 2) y= 150x

b. This company must manufacture more than 500 blcycles to

make a profit

Prior learning 2 . - m

a.

! Day Algebraic expression
First” -
Second “2d - 55,
Third d+10
Fourth C2d—55
Rt ] 0 d
Sixth d+5
b. Day - Minimum distance -
, -travelled (km) .
First : 50° o
| Second | - - 45
| Third - 60
Fourth : 45 -
Fifth 1. 50

['sih -~ | 55

Knowledge in action . o : '

J.a)&s’z bix=14 -~ gx<9
Cdx=6 ex<y Hx=y

2200205 B)69) Q15130 d) (32,72

3. 69
Knowledge in 1 action (contlnued)
4. a)x>-2 b)asB c)t_19 '
d) b < 110 eym=+42 fc=-5
g)n > ,E h) x > 2 '
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s.a 0410 B35 a(33)
d(10,13) o (53) f21,1)
6.2) x> 3 b) 13, 5 9 16,5, +e

7. a) x; time elapsed since the start of the trek (in hours).

y: quantity of remaining water (in mt).
b) y = -500x + 1800 and y = -100x + 1000.
¢} Two hours after the start of the trek.

Points and
segments in the -
Cartesian plane

secTian | 1.1

Problem

The itineraries ABDFECA and ACEFDBA are the shortest,
at == 6962.88 km.

Activity 1

9

-120

7.5%

(132, 2)

A right triangle.

1) 9m 2) 120m

s on T

3) =~ 12034m

Activity 2

a. (30,-10)

b. 1) (-30,-10) 2) (30, 40) 3) {-30, 40}

¢. The survey marker P erI be situated closer to point C. If the

marker is situated at § of D, its distance to point D
corresponds 10 § Zof m DC whereas its distance to

point C corresponds 103 Lof m DC.
d. 2:1
e. 1) {30,-40)

2} (-90, -50} 3) (30, -50)

Activity 3

a. You must prove that m AM = m BM = m CM.
b. A0, b), B(a, 0), C{0, 0)

alb
c. (2, 2)

2 2 ? 2 2 2
d. 1) az-l-b Z)Va;rb 3)Vaz+b

e. MAM = m BM = m M

© 2009, Les Editions CEC inc. + Reproduction authorized

f

This representation makes it possible to work more easily
with the coordinates of the triangle’s vertices, because
these include a minimal number of variahles.

Technomath

a.

Page 14

1) The right triangle has been moved.

2) The dimensions of the right triangle have been changed.

3) The dimensions of the right triangle and the stope of
segment AB have been changed.

. 1) For example, in Screen 3. ljjzfi =4.2.
2} For example, in Screen 3: ﬁ;ﬂ = 3.1
1) They are identical or nearly identical.
2) Screen 4~ 594 ¢cm  Screen 5: = 10.57 cm

Screen 6: == 10.8 cm

. 1) No, there is no relation between the slope of a segment

and its length.
2) The slope is 0.
3) The slope is undefined.

Practice 1.1

1.

%

. a} W13 uor~ 7210

. @) A parallelogram.

a) Several answers possible. Example: Star B can appear
larger than Star A.

b) (15, 5V3), (15, 5V3), {15, 15V3), (15, 15V/3)
and (0, 20V3).

. a) 8°C b} -92°C
c) -92°C d) 8°C or-92°C.
. Several answers possible. Example:

Because {5 — 22 = (2 — 5 since 32 = (-3}, The same
explanation applies for (7 — 3y = (3 — )%

b} V349 u or = 18.68 u.

c) 20V/58 u or =

152.32 u.

b) A parallelogtam.

) Arectangle. d) A trapezoid.

Practice 1.1 (continued)
b.
7.

10.

a) 1:3 b) 1:3 91
a) Right triangle.
c) Isosceles triangle.

b) Equilateral triangle.
d) Scalene triangle.

. a) Lesser slope, b) Lesser slope.
¢) Greater slope. d) Equal slope.
a4 b) 3 g0 0
64 By ) Ao
(b -'L) ( \ 2)
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Practice 1.1 (continued)

1.
12.

13,
14.

2mV/S3 u or = 45,74 u

a) M,{0, &) M,(b + ¢ a) _
b)1) 0 2) 0 3) 0
1) 2b b+ 3) 2

d) Yes, since the slopes of these three segments are equal
and sinceb + cis equrvalent to half of the sum of 2b
and 2¢. '

(7,13)
The coordinates of City 8 are (0, 14) ou {0, -2).

Practice 1.1 (continued)

15,
16.

17,
18.

a)~ 138775 b (%%

a) (ﬂ ) © b)ism
) 17 mor = 6.18 m.
164 882 students

a)90° B0

d) This ratio involves a division by 0,
e) The slope is undefined.

Q) -10

Practice 1.1 (confinued)
19.

20.

2.

. _ o(a 0 'x
Consider quadrilateral ABCD and points M, N, O and P

being the respective midpoints of sides AB, BC, CD and
AD. Calculate the slope of segments MN, OP, NO and MP.

AO,0)

Slope ofMN Slope.of OP
bid . b - d
a4 7. .4
& ¢ 3tc_8 €
2 T :
Siope of NO | . Slope of MP
d . b+d b
7 "7 b .
atc ¢ a a a
77 )

|

o N BE-T

§ Technomath

Lines in the
Cartesian plane

sEcTioN | 1.2

Problem Page 22

The water bomber will dump 36 822 L of water during
this operation.

ACtivity 1

I

ca = ~§x+ 118
b Stope: -+ mtercept 118.

~

1) Vanable y should be replaced by 0 then the equatlon
can be solved.

_ 2 All the terms should be grouped together on the same
side of the equals sign.

d.nt 2) -2 - 3) 120

e, Variable y, usually situated to the left of the equals sign,
should be isolated. _

£ 1) Theslope is equwalent to- A
2) The y-intercept is equnralentt

):-]ﬁcuim

3) The x-intercept is equwalent to

Activity 2

a. mAC = V3 = 6+ (7 — 1) =3V13
mBC = V{0 — 6+ (8 — 112 =3V13
mAB = V3 — 0+ (7 — 8 = 3V26

 Since (m AG? + (m BC)? = (m AB), triangle ABC
is a right tnangle

)2

2
2 _.

Page 24 |8

2.
2) g :
23
7 .

) l 21

. The slopes are equal.

Lines /, and /; ave parallel.

. Quadrilateral DEFG is a-right trapezoid.

a. Several answers possrble Example : '
(-2,2.93), (0, 3.43), (3.6, 4.33), (4.8, 4.63)

Quadrilateral MNOP is 2 parallelogram. 'b. The coefficient of xis the same.
a) ( g ;) b) %\/ﬁ km or = 6.52 kmn. ; 32_5%;{2%1 E
)G b) 10V85 m or ~ 9220 m. o o 4 = §14;. -
20\/_ m or == 26,34 m. The y-intercept of line l’3 =z 223,
4' VISION 1 W Supplementary resources « Answer key for Student 800k - Vol. 1 © 2009, Les ditions CEC . Reproduction authorized



f. Lline /, is parallel to line /, and it is b) vk
perpendicular to line £, N
g. 1) The slope is zero. The equation is of the form y = k. r
2) The equation is no longer written in function form.
It is written under the form x = h. f
-
- Practice 1.2 B=f=p qO X
1.a)y=%x+—§~ by=x3 :
Adx+2=0 d)y:-%x+6
2.a) 1) y=4x—13 9 4x—y—13=0 ) n
by1) y=5x~5 2 5x—y—5=0 8
99 y=gxt 2 2) 4x—Sy+13=0
d)1) y=-8x+ 17 2 8x+y—17=0 4
N L~
Practice 1.2 (continued) T < -
3 X
3. i
Slope inte{ce i | inter +#
pt | intercept P
a) -1 23 23 ' ,
d) ey
5 )
b}l -12 5 T B
¢ -1 15 i5
19 19 -
d) 3 5 3 B e
)| - 7 7 i »
’ -
f) % % *% Bty = r)0 w ¥
4. a)y=2x+3or2x—y+3=0 e
b)y=14
) x=-2 6.a)1) 2x+y+1=0 B x—Ty+14=0
o 3) 4+ 5y + 165 = 0
dyy=--x+4dorx+2y-8=0.
Jy=roxrdorxy oy b)1) y=x+ 15 2 y=x+ 112
e) y="2x+ 1701 5x+ 4y — 68 = 0. Hy=Sct3
R 8 8. Tables of values &5 and &5.
\\\
t \\\ ' Practice 1.2 (continued)
- NI 9. a) Lines €1, @5 and € are parallel to each other, and
T Lo . ¥ Lines &% and §83 are parallel to each other.
T b) There are no lines perpendicular to each other in
4 this list.

10.a)5x—3y—14=0  b)y=-3x+1

<) Triangle ABC is a right triangle, since the product of
the slopes of line AB and line AC is equal to 1.

M. k=4

© 2009, Les Editions CEC inc. * Reproduction authorized VISION 1 M Supplementary resources » Answer key for Student Book-Vol.1v - 5



12. 3750 cm?
13. a) 30

b) 2.5k — y+30 =0

¢} Several answers poSsr'ble. Example : y = -0.4x + 1.

Practice 1.2 (conttnued)

14, 8x+ 10y =91 =0

15. a) 0.25
16. a) Value

(SCAN) }

18

b) 0.25x -+ y — 550 = 0
American dolfar

1.4

1.2

1

.08
0.6

0.4 1

0.2

Valtre |
b) ($CAN) J

1.6

-

2003 2004 2005 2006 2007 2008
. Year .

Anterican dollar

1.4

1.2

1.
08

06 }

0.4

0.2

0

L,

2003 2004 2005 2006 2007 2008
. Year

| ) Several possrb!e answers.
Example: y = -0.08x + 167 64

'd)~$1 47

Practice 1.2 (continued) . 7
7.a) y=-+45 2 y=20-30

3 y=
'b) {15, 0)

0

4 y=2

¢ 1) ~ 10221 km 2) 495 km?

.9

8.3 y=-+2  b)=632mongm

0 1.73m

Practice 1.2 (continued) - ‘
19.a) ) y=x+38 D y=x+8

3) y=x—3 4)y:_x—§

3 3

.o 0

(i) 2l

(B el
20. a) (11, 9) b) = 2.77 min or = 2 min 46 s.
I%%!HEHN!!I Systems of

| equations

Problem B : - -

The two plants erI have reached the same herght in 40 days.

Actrvlty 1 - . age 35

a 23? b g0 |
ad=2b— 92
b. 1) The two varrables are srtuated on the Same side of the
equals sign.

2) One of the variables is Situated to the left of the equals
srgn and the other to the fight.

B9 g0 |
. His result ifv the 2nd testis 84.

. This student obtained 76 on the 1st test

The coordinates of the point of intersection correspond
to the marks of the two tests.

 Tests de maths

Résultél
auZetost 4 . ‘
100 | o

80 .
60 i / :l'ﬂ'

o ")

= .

40
20

-

-0 20 4{} 60 80 .100 -
’ Résultat

- aute test

Activiy2
a. 30x + 60y = 1275
90x + 30y = 1950
b. 1) The two variables are situated on the same side
of the equals sign.

2) The two variables are situated on the same side
of the equals sign.

6 VISION 1 M supplementary resaurces « Answer key for Student Bock - Vol 1 © 2009, Les Editions CEC inc. « Reproduction authorized



¢. 1) 30x+ 60y = 1275
180x -+ 60y = 3900

2) No, since two systems of equivalent equations have the
same solution.

d. It is the same coefficient, 90.
e. 150y = 1875

f. 1) 12.5 kcal/min 2175 kcal/min

Activity 3

a. n= 2.5t+ 150
n=25t+ 210

i Ingndation
Niveau

de 'eau
(mm) A
500

400

300 -

200 BN

100

0 20 40 60 8 100

Temps
écoulé {h)

¢. The two lines are paraflel and non-coinciding.

d. The water level of the two rivers will never he the same.
The solutions of the equation n = 2.5¢ + 150 are
totally different from the solutions of the equation
n = 2.5t + 210 since the two lines corresponding
to these equationsf_are parallel and non-coinciding.

e. n=25t+ 210
n=25t+ 210

f. Inondation
Niveau

de I'eau
(mm} ‘l
250
225 = =
200
175
150
125
100

6 12345678910
Temps
écoulé (h)

g. The two lines are parallel and coinciding.

h. The water level of the two rivers is always the same. The
solutions to the two equations 7 = 2.5t + 210 are the
same since the two lines corresponding to these equations
are parallel and coinciding.

@ 2009. Les Editions CEC inc. ¥ Reproduction authorized

Technomath

a. (48,3.2)

b. The increment of scale. The x-axis is graduated in
increments of 1.The y-axis is graduated in increments of 1.

¢. (1,3), (5, -15), (7,-27)

Practice 1.3

1. a) (0, 2) b) (40, 18)
) An infinite number of solutions.
d) No solution.

2.a)(7,3) b) (8, 7}
@ (3.5) ) (1,6)

3. Several answers possible.
Fxample : -5x + 2y — 10 =0,

4.y:£§+——5~

<) (-7,3)
f) (21, 1)

Practice 1.3 (continued) .

5. 1} ldentifying 2) System of
unknowns equations
x number of documents y=0.06x + 25
a) . =total cost ($) y= 031
x: price of a sweater ($) 3x+ 2y= 125
b) y: price of a pair of pants (§) | 4x + 3y = 180

x. length of the field (m) 2x+ 2y= 248
o) y. width of the field (m} x= 3y

x. mass of a bottle (g)
y. mass of a glass (g}

2x 4 Sy = 440

d) 3x+ 3y = 534

3) Solution

{100, 31): For 100 documents,
a) | the total cost is the same

and a pair of pants costs $40.
{15, 40): A sweater costs $15
and a pair of pants costs $40.
(93, 31): The field measures

9 |93 mby 31 m.

{150, 28): The mass of a bottle is
d) | 150 g and the mass of a

‘glass is 28 @.

b)

6. (24,31)
7.m s A= 4467%and m £ C == 25.33°
8. 4830 km

VISION 1 M supplementary resources « Answer key far Student Book - Vol. 1 7



Practice 1.3 (continued)

9. a)k=4 b) Every value of k other than 4.
10y *x+8andyﬁ*x+23
1. 1) System of equations | 2) Mass of objects
x. mass of a marble (g) (12, 8): The mass of
a) |V mass of a cube {g) amarbleis 12 g
: Sx+4y= 92 and the mass of
x+ 2y =40 acubeis 8 g.
- x mass of a marble (g) {250, 1000); The mass
b) | mass of a cube (g) of amarble is 250 g
£l dx + 3y = 4000 and the mass of a brick
y =250 + 3x - }is 1000 g.
x mass of amarble () | {125, 12): The mass
0 ¥. mass of a cube (g) of a marble is 125 g
lx=41+Ty and the mass of a cube
x=171+4y" is12 g

12. A croissant costs $1.35 and a coﬁee costs §1.15.
13. The piggybank contains 28 $1 coins and 31 $2 coins.

Prattice 1.3 (continued) - .
14, a) mAD = 55 and m BC = 1m.
b) 3289 m’ o ) = 16 265.11 m3 '

15. C_ompény ©, because, after eight months, its assets will
have surpassed the assets of the other two companies.

16. a) Automatic sprlnkler at'8: (-4, 8). Automatic spnnkler
atC: (6, 3) : _

b~ 1563w |
17. The temperature was hotter yesterday, at 25°C or 77°F.

Half- planes in the
Cartes&an p!ane

"ésmﬂmw; 1.4

- Problem.

Several answers possible. Exampfe When con5|denng that the
electricity company rounds off the amount of the bill to the
nearest hundredth, the Tremblay family spent $55 on electricity
consumption during the month of July. Since they had planned to
spend less than $55 in efectricity for this month ~~ i.e. $54.99 or
less — they did not, meet their budget. :

-
a. No. If the distance covered by cycling is 15 km, it will be

-equal to and not greater than three times the 5 km
traveﬂed by running.

Activity 1

-8 VISION 1 B Supplementary resources « Answer key for Student Book - Vol. 1

f=n

. There.can be any quantity greater than or equal to 13.2 g.
C. 30 800 001 people.

d. No. if there are 8 births and 2 deaths, the difference
between these two numbers is 6, whlch is not less than or
equal to 3.

e. Each of these situations has an infinite number of solutions.

=xa

~ Activity 2
ay> 4y |
b. 1) No. 2) No. ~3) Yes. 4) Yes,
¢. The building’s possible height is less than 9 m. '

. 1) When the symbol of inequality is “>,” the shaded half-
plane is located above the boundary line.
2) The line is a dotted line since the symbol of inequality
"=" means "greater than.”

o

e. 1) No.Any point located below the ’
dotted line will not validate the mequahty y> X

- 2) Yes. Any point located above the :
dotted line will validate the inequality y > X

3) No. Any point located on the . A
dotted line will not validate the inequality y >3

f. 1) The lnequallty becomes y= ix

2) The b.oundary.hne of equation y = g‘x corresponds to a
solid line instead of a dotted line.

3) The coordinates of the points located on the boundary
I|ne aie part of the solutlon set. -

Technomath ' - ;
a1 y=x+14 , 2)y<w05x—13 '
bo 1) y=x+ 14 =-10= 16 + 14 =-10 = 30 is false,
s0 the coordinates (16, -10) donot belong to the -
- solution set for the inequality. N
Y y=-05-13=-15=05%x-23 - 13=-15=
-1.51s true, o the coordinates (-23, -15) belong to the
solution set for the inequality.
¢. Several answers possible. Example:
1) (-10,-10) 2 (40,1)
d1n -'iuy SR) [

-10 foe b 10 : 0

'
= =
=

3)

]

-10
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Practice 1.4 d) y )
1.a)l - /=250 h) f> 2g ‘ ]
¢} 100x + 50y = 6000 d) x+ y<< 500
e) ~>12 -
P e X
4 1 1 ]
2.a)y2—§x+2 b)y53x+§ :
. 3 :
Qy=Ix—11 dy=-3x+3 e) ¥
1 1 5
E)‘]/S".TO'X—E f) y2‘5X+3
3. 1) ldentification of variables | 2) Inequality
x quantity of wheat harvested : d-d .:(
a) y. quantity of barley harvested X 2y g
x. Simon's age '
b) ¥. his father's age 3a+y<8
x surface area of Canada f) Y i
) y. surface area of France |x=1 Can|
x surface area of Lake Superior (km?)
d) y. surface area of Lake Ontario (km?) X = 4y + 5000
_6, X
Practice 1.4 (continued) ' ikt
4. Rad @, ®ad i, ©@and ), ®and @ o
BB Bnith GG B ® - 6. Screen 1, y<-2.5x— 1,5
5. a) ¥ Screen 2: y < 0.25x + 1
Practice 1.4 {continued)
5 3 1
O X 7.a) y=-5x+1 b) y <-zx+ 40
u c)yz%x—S d)y>5¢— 25
8. a) 0.05a + 0.06b = 207
b) Yi
n b) 0.05a + 0.06b = 207
¢) Yes, since the inequality sign is =.
: d) Region A.
Practice 1.4 (continued) . ,
. k
9. a) L3 4
D s + b) Several answers possible. Example: 3.5 cm and 8 cm,

8.5cmand 3 ¢m, 9 cm and 2 ¢m.

¢) No. With these dimensions, the area of the right
trapezoid would be equal to 18 cm? instead of being
less than 18 ¢m?.

10. A maximum of 54 camper vans can be accommodated in
this campground.

o

1‘—....
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11. a) [ 1) Inequality

x number of 12-kg boxes
y. number of 20-kg boxes

1 12x + 20y = 440

2) Graph

~ Monte-charge
" Nombre .g _

deboTtasA
de 20 kg

30 17
24 1
18
12 & .
6 bl H

P

061216243036 Nombre

de hoites
de 12 kg

b 1) Vlnequ.alit'y

—

X Kevin's age
¥. May's age

(2x = y<< 25

2) Graph

Age Gon‘eparaison d’ages

de May
20
16 1+
2124
8 g
4 a

T

0 4 812162024
. ge
‘de Kevin

' Cj 1)77 Ihequ’ality

| x-mark eamed by Hoang
y. mark éarned by Matthew

xl>'2y'

2) .Graph

' Résultat
de Mathis §

Examen

-2 4 6 81012
Résultat

de Hoang

'-‘13

d) | 1) inequality
x amount of snowfall during the month
of February (cm)
. amount of snowfall during the month
of March {cm)
lx+y=150
2) Graph_
Quantité de neige Hiver
- fombée au cours
“du mois de mars
Mg
120
20
60
30 :
0 30 60 90120150180
: _Quantité de neige
tombée au cours:
du mois de février
S o)
12. 57 solutlons
Practice 1.4 (continued) ‘ : -
14. The operation will take 225 min to 300 min,
15, 23.2 dam*
16. Inequallty@
17. Several answers poss:bie Exampfe
a)y<x R b)y<v~x+6
c)y>-—x+5 d)y<x+10
18, a) x time (in si'to cover the distance between the

departure point and point A -
¥ time {in.s) to cover the distance between pomt A and -
the destination paint

b) During a maximum of 120 s
©).During a maximum of 180s. . -
d) The object took a maximum of 100's. -

| SPECIAL FEATURES

10 VISION 1 W Supplementary resources « Answer key for Student Book - Vol. 1

Chronicle of the past ' § Page 57 |§

1.2+ 2+ 4=0

2. Several answers possible, Example: 9cc + 5¢.5.
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3.3
Som

b)

=~ 3,16 cm

10cm
1¢em

i 7:oc 52

1. Since Airplane B will arrive first by approximately 21.73 s,
there will not be a collision if Airplane B measures less
than =~ 86.94 m.

2. In= 1.62 hor = 1 h37 min.
3. Approximately 23.17 km from the airport.

In the workplace

Overview
1. 3) Coordinates of
1) Length |2} Slope the midpoint
a BVEU E .?l
) or=10.82u| 3 (2‘ 1)
p| V8 8 3
) or =943y 5 ( 2'1)
2. a) (12, 16) b) (3. 12)
) (4.9) d) (59, 40)
— b=b _ b — b—0 _ b
3.5lope AD = - =-  SlopeBC=5— =
. — —— 2b—b _ b
Slope AD = Slope BC Slope AB = =7 =3
Slope DC = g:g = -% Slope AB = Slope DC

@ M9 1es Fditions CFC inc. * Reoroduction authorized

3. a) (4,-9) b) (% 'gz‘) <) (% %)

a2 etz bH(ELP)
Overview (continued)
5. a) y = 3x by y> 2x— 20
c)y<—%x—f1 d) y=12x+2
6.a) 2x+ y< 80
b) 1) No. 2) Yes, 3) No.
4) Yes. 5) No. 6) No.

7. a) Lines /, and /, are paraliel and non-coinciding.
b) Lines /,and /, are perpendicular.
¢) Lines [ and / intersect.

Overview {continued)

8. a) 1) e height (in m) of Mount Everest
i height (in m) of Mount Iberville
2 e=4i+ 300
b) 1) ¢ number of gold medals collected by China
¢ number of gold medals collected by Greece
2) ¢=>3g
¢) 1) « population of the United States
¢ population of Canada
2) u=9¢c
d) 1) v: mass {in kg} of the 10-wheel vehicle
¢ mass (in kg) of the cargo
v+ c=25250

9. a)y=3x—5 byy=x+8
10. 20 v
11. a) Vi

I A 1 hiD 0

4] L—" b
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0)

Overview (continued) Page 64

16. a) ~3316.46km  b) (50, 450)
c) (12, 70) d) y=-8x + 166
; 17. y=-14 |
18.a) ~12h31mn  b)=~16h 29 min

¢} ~ 17 h 56'min

d) ',V“ ‘
.An Overview (contunued) '
b 19. There are 9 blue marbles, 10 yellow marbles and 6 green
S marbles in the jar,
— [V :é.l 8 8 X X o B ﬂ‘
g - 0.a(1) (k)
s | -

251 56 7.3\
Oz (33
21.- You need to mix 5 mL of 5% hydrochloric acid and 5 mL
-of 20% hydrochloric acid.

22. The smger stands at the point {0.625, 6. 75) or(

_ Bankof-problems S

23. The width of the green space is apprommately 46 21 m.

5 27)
a5

24 135 resndences must be evacuated

. - rBank of problems (contlnued) S
R T Ea ' 25. Driver A's strategy is the most efficient with a tlme of
‘ 1 i : ‘ apprOX|mater3 15h or = 3 h 8 min 53 s. Driver B's tlme is
g o : ~ approximately 3.15h or = 3 h 9 min 14s.

_ . - o 26. The possible dlmensmns of the rectangular garden ‘

_ : — — 19mby29m23mby34m27mby39m.
Overview (continued) : o 7 7 or 31 m by 44 m.

12. a) 5, = 0.04v + 200 ' '
sy = 0.05v

" where v corresponds to the total amount of sales
~“and s corresponds to the weekly salary.

b) (20,000, 1,000).

c) For weekly sales under $20 000, Dealership A's offer
is more attractive.

~ For weekly sales over $20,000, the offer from
Dealership B is more attractive.
For weely sales of $20,000, the two dealers offer
~-the same salary, WhICh is $1 000.

13. 784 m?
14. 155 mL of pineapple juice:
15..$59.95/m?
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VIS

correlation

M | Statistical measures and linear

Below is an approach that will allow you to analyze all of the

data concerning greenhouse gas emissions by the companies

in the four countries registered in the carbon exchange.

1. Use diagrams, such as the stem-and-leaf plot, to represent
the quantities of CO, released by the companies in a
given country. A

Country 1: Quantities of CO, released by the companies
{tons)

Carbon exchange

—

Country 2: Quantities of CG, released by the ompanies
{tons)

¢ 10

a
[
145 9

Country 3: Quantities of CO, released by the companies
{tons)

[

L=

i
il

3. a) Determine the mean of the differences calculated above
in relation to each country.
Country 1: 0 tons Country 2: == 0.47 tons
Country 3: = ~1.42 tons  Country 4: = 1.36 tons

b) Determine the mean deviation of the differences
calculated above in relation to each country.
Country 1: 2.125 tons Country 2: = 0.97 tons
Country 3: == 1.65 tons Country 4: 1,79 tons

4. Calculate the percentile of company D in each country
based on the data shown in the table in step 2.
Country 1: 41 Country 2:37  Country 3:46  Country 4: 43

5. Conclusion

e Among the four countries, Country 3 is the one that
most closely meets the guotas since, on average, it is the
only country whose companies release less €0, than the
quotas they are entitled to.

« [f in each country, one compares the performance of
Company D with that of the other companies, one can
see that Counry 3 is the one where Company D has the
best performance.

Water quality

Below is an approach that will allow you to solve this LES.
1. Graphically represent the two-variable distribution.

Country 4: Quantities of CO, released by the companies Water quality
{tons) opggﬂfhoirm 30
- colonies per [
litre of water |: a®a
. . ]05..........20
2. Use a table to represent the difference between the B 080, (gl
€0, emissions and the CO, quotas for the companies e
of each country.
Difference between the CO, emissions and the €O, quotas
for the companies of four countries
Company
AlB|C|ID|E|F|G|H JIK]|L N{O|P
Difference Country 1] 31-1] 1] 1 1(-3}4 2§ 2(-6]5]| 9|3
between coz CountryZ of o 2] 141 25 11 0)-31 1] 2| O] 1 0
emissions and CO, | Country 3|-3|-1{ 0]-14-2[-1]-5/4]|3|1] 2| 0
quotas (tons) country 4| 1] 3| 0] 2| 3[1] 2{-2] 3| 4|-1] 5] 1]

© 2009, Les £ditions CEC inc. « Reproduction authorized
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2. Qualitatively and quantitatively determine the correlation
between the two variables.
The contingency table and the scatter plot show a
correlation between the two variables that is linear, positive
and moderate. Using technology, you can determine that
the correlation coefficient is = 0.78.

3. Determine the equation of a regression line correspondlng
to this situation using twao different methods.

Methotl 1: The Mayer line method

Number Number
BOD of coliform BOD, of coliform
) (mgIL) - colonies per {mg/L) colonies per
litre of water - * litre of water
12 - g 16 7 I
12 1w 6 | 4
| 16 26
13 o0 16 26
13 2 16 77
13 2 17 o
13 . 22 | 7 23
14 2 17 3
15 ) o 7 28
15 i s 28
16 ] 23 18 25
16 - 24 | 18 27

a) Organlze the ordered pairs of the distribution. based on
their x- coordlnates ' .

b} Divide all of the ordered palrs into two groups and
,ca!culate the mean-of the x-coordinates and the mean -

of the y-coordinates of each group to form ordered pairs '

- of the means,
. Group 1 P(1367 21.42) A
- Group 2: P (16 75, 25.25)
©) Determine the equation of the line passing through the
" points found above: this is the regression line.
ya= 1.24x + 4.43
30 :

B T V)

Method 2: Using technology
B

Rengn
‘:l ax+h

=1. 9383?8441
h" 7.54144955
ri=, GRZ7E284B5
=L PP6399987

105....7..'.--20

ye=1.04x + 1.54

14 wvision2m Supplementary resources « Answer key for Student Book - Vol

¢ = $2,060.30

4. Conclusion
The study shows that as the BOD, of a river increases, so
does the number of coliform colonies, meaning that the
correlation is positive, Since the data in the contingency
table is arranged along a diagonal of the table and the
points in the scatter plot are located along a line, the
correlation between the two variables is linear. The linear
correlation coefficient = 0.78 indicates that the strength of
the correlation between the two variables is moderate.

Below are some examples of recommendations regardlng
better water management:

+ no more refuse disposal in fresh water bodies
¢ no disposal of fertilizers in fresh water bodies
* using PCB-, PPC-, and phosphate-free products
« filtering domestic waste water
* using an alternative to coal to fuel factories,. - -
in oider to reduce acid rains that pollute fresh water,

REVISION

Prior learning 1 -

a. r‘“-.
b 1) = $14500  2) = $14,500. 3) $7,000

=3|

Knowiedge |n action " .

1.a) 101 mm b) 12 mm
L@ -
3.[ Mode | Median | Mean | Rahge
8 14 5 |27
5and9 85 . | =706 5
44 | 335 |=~3107 | 32,
‘None | 20 #2054 | .31

4, a) 636 graduafes. '
b} (25, 30( years.
¢) 30 years: '
d) [30, 35[years.
e) =~ 31. 67 years.
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5.1 Class | Frequency
110, 20 4
[20, 30( 7
[30, 40 5
140, 50! 7
{50, 60 i

(80, 70 7
[70, 80[ 3

[80, 901 4

{90, 100( 5
Total 44

Knowledge in action (continued)

6. * 1) Mode 2) Median | 3) Average
a)| 2children 1.5 children | 1.45 children
by 1coffee 1 coffee = 1.37 coffee-
| =200m 180 cm = 174.29 cm

7. =~ 90.33% |

8. &

9. a) br

' 1 : -
| H
545 66s § Bf Fidsds
C dr
) . )T T

5657 666 76 15 14 15 15 17

Knowledge in action (continued)
10. a) The time in seconds clocked by the 15 swimmers in the
competition.
b) Continuous guantitative.
¢) Approximately 26.67 to 46.67%.
d) In the 1st quarter.

e)ds
1. a) Measure Group (D Group @
Median 425 40
Range 12 21
Interquartile range 7 8

b) We don’t know the value of each data value in the
distribution.

@ 2000 |es Editinns CEC inc. * Reproduction aunthorized

¢) Group (@ since in this group, for example,
there are four data values greater than
those in Group @.

12. The student in Group ®.

and
| statistics

Problem

Several answers possible. Example:
Yes, Anthony will be selected. He is in the 20th group.

"

Activity 1
a. =~ 314.61 points.

b. 1) Dunnichay 2) Espinosa

L P75

¢ Name Deviation between the result

and the mean of the resulis
Espinosa =~ 66.34
Ishimatsu = 49,99
Veloso _ = 41,64
Heymans == 33.59
Ortiz Galicia =~ 26.29
Marleau == 11.99
Dunnichay = 5,01
Mena Yaima =~ 78.86
Pineda Zuleta = 44,51
Sae == 47,21
Ortiz = 5146
Buelvas = 52.81

d. = 38.31 points.

e. The women's final.

—h

it is == 66.34 points.

Guerra, since the deviation between his result and the
mean is 84.16 points, while, in Espinosa’s case,

Activity 2

a. 1) These numbers represent the number in the tens position
in each of the diameters of the oaks listed.
2) 3 data values.
3) 4th line.
4y 6th line.
5) The number in the tens position is the same.

b. 1) 55cm " 2) 68¢m
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c. Several answers possible. Example. The stem-and-leaf plot
allows you to quickly find the mode of the distribution as.
well as certain trends. In addition, this type ofdiagram
allows you to see all the data in the distribution, in
increasing order,

d. 1) =3871% 2} = 9.68%
3) ~ 74.19% 4) = 12 9%
e Red oak dlameter of the trunk

(cm)

a. i . -3 B
b. The data values appearing inthe farmulas come from

the range of cells A1 to J5; i.e. columns R to -and
- lines 1 to 5.

¢ 19 o4 3).'85 B
d. 146 2315 3) 31.92

e 1) ~ 1184 - 50

Practice 2.1 o : - :

1.a)11 - b)y142 Q0
)5 ORI 2N
2.2)~367 - b)=~943 Q905 d)0

3. At the bars, since she has a better percentile

in-this event (86 > 83) and a better mean
dewatmn (1.05> 0.65).

4. a) 6 children, b) 4 children.
Practice 2.1 (continued) S
5. 89 o
6.2) 40 . B2 936
7. [ Tabler | Ttablez
Ca)| =1284 | =947
by| = 41 68
| % 90 _
8. a) 67 b) 35 965 - d)s9

) 16 VISION 2 ® Supplementary resources « Answer key for Student Book~ Vol. 1

Practice 2.1 (continued)

9. a) Mean mass of adult dogs

b_) 1).70 - | z)__1 . 3 2

-

Practice 2.1 (contlnued)

10. a) 40,60 - immm ¢) 30,70

-d)} Several answers possible. Example:
35, 40, 45, 55, 60, 65

A1 1t preferable to get a result of 77% and a percentile

of 90, since only 10% of the players are better than
we are. In the second instance, 23% of the players are-
better than we are,

12. In the 4th quarter.
13. 50,- '

14. In Group @ since, in this group, the mean dewatron
is much greater for 86% :

- 15, InDistribution 1.
16, = $1,42542

Practice 2.1 (continued)

17. a)-The run time with cheese,

b) The run tirie without cheese.
¢} = 32.49%
18.a)1) 75% ) 75%
b) The range is 30 at-the two first stages, and 22
-at the final stage. As for the mean deviation, it is ==

5.45 at the first stage, =~ 7.01 at the second
stage, and == 6.78 at the final stage.

) 1y 29 2) 57 3) 87
d) 2 people. ' '
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Practice 2.1 (continued)

19. a) Maximum speed Maximum speed reached
reached during a during the final run (km/h)
qualifying run (km/h)

b) In the distribution representing the maximum speed reached during the final run.
The mean deviation in this distribution is approximately 0.81 kmvh, while the
mean deviation in the distribution representing the maximum speed reached
during a qualifying run is approximately 1.93 km/h.

c) In the distribution representing the maximum speed reached during a

qualifying run.
20. No. In Mexico, temperatures vary less than in Canada.
21. 98th
Quali rative < E’fghitsgﬁ;g?er; L}?at when Serena’s world ranking is
interpretation d. Yes. The points in the scatter plot seem to be arranged
of correlation along a line with a negative slope.

e. Yes. I appears that the more games Serena wins,
the better her world ranking.

Problem f. A strong relation. The points are fairly well aligned.

Analyst C.
' Technomath
i : Page 90
Activity 1 a. The x-coordinate and y-coordinate of the point on which
a. 1) 140 people 2) 95 people the cursor is pointed.
3) 31 people 4) 8 people b. 1) 2) 30
5) At most 9 people ' PLLILZ
b. =~ 28.57% -

¢. 1) Yes. Based on the data in the table, the two variables
seem to vary in the same direction.

2) Yes. Based on the data in the table, the greater the
dosage, the greater the drop in attacks.

Activity 2

a. Venus.
h. Serena.

=k ¥=8
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Practice 2.2 -

1. Legal age to marry
Age of |
~the man :
Ageof~_ | 18[19]20]21 |Total|
the woman o .
' 16 12(0] 2| 3] 17
17 7007].5] 6| 18
18 115 0| 9f15] 39
19 0| 0| 813 2t
Total | 34| 072437} 95
2. a) 99 students. o 'b) = 37.37%

¢) =30.3% 7 '_d)_g
3. Several answers possible. Example: .
a) The greater the distance between where the sweater

was bought and where it was sold, the more expensnve :
it is.

" b) It appears that’ the sweater is more expenswe when it
was made close to where it was sold.

c) There.is no relation between the distance hetween
where the sweater was made and where it was sold,
and the price of the sweater.

33.33%

Practice 2.2 (continued) | ' m
4. a)
 Waist size
Cem )
R

- Measurements
0f 15 women

90
85 1
80f e

75

L.

0 - 55 60 65

Circumference of
the head (cm)

b} The corelation between the two.
* variables is linear, positive and strong.
5.-a} Negative c__orrelation. '
- b} Positive correlation.
c) Positive correlation.
d) Zero correlation.

18 VISION 2 | Supplementary resources « Answer key fer Student Book - Vol

7. a)

Practice 2.2 (continued)

6. a) Positive and strong correlation.
b) Zero correlation.
¢) Positive and moderate correlation,
¢) Positive and moderate correlation.

Start of the 2007-2008 season

Points
scored
Numbe
of games
played

[0, 10[| [10, 20| [20, 30[{ {30, 0[] [40, 50]| Total

0,10

(10,20

1120, 30[

Lo ro]w| |-

[
|
[30, 40]
[40; 50]

“lelwlio|le|o
-oc.oc‘

alaloIoclo|e

| Total - 10.

wialo|lolele

b) 14 players. : ) 1 player
d) 10 player. @) ~3158% K 28 /
f) Yes, since the nimbers in the contingency table

are relatively aligned along one of the
tables’ dlagonals '

Practice 2.2 (contmued)

8. ®

9. 'a) 1) Positive-correlation. -
b) 1) Positive correlation.
c) 1) Positive correlation.

2) Moderate correlation.
2) Weak correlation.
2) Modefate correlatlon

10. No, since no I:ne can be draw from the
scatter plot. -

T

11. Yes, the correlation i is linear, positive and strong

Practice 2.2 (continued)

12. a) Several possrble answers

) Yes, the correlation is linear, strong and positive,
¢} The quotient comes close to 1.62.

13. a) Perfect }retation.j b) Zero correlation.
€) Strong correlation. ¥

o
Practice 2.2 (cdhtinued)
14. 6

15. Yes, but this relation is very weak.

Poge i1}
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Practice 2.2 (continued)

16. a) Several answers possible. Example:

Cegep

Number
of hours
of study

Number of
hours of class

time
[0, 2

2, 4]

4, 6f

(6. 8

(8, 10

[10, 12[ | Total

[0, 2[

2 4

4, 6l

[6, 8]

[8, 10[

(10, 12]

[12, 14]

o|loio|o|l—lw| o

—lwleslea s sl —

Total

NjlOoOjo|Oo| || = —

4

Mmool —=lw|lol &

Aol mjw ool

glolmlw|lo|oo| o

R e ol o= - [ I e

21

Practice 2.2 (continued)

18. No. Though the table shows numbers that are aligned,
there is no relation between a student’s age and his or
her favourite colour.

19. No. The scatter plot formed by the two variables does not
appear to represent a particular type, nor to have any
particular direction or strength.

SE:C:"F!CJN Q uantitative

interpretation
of correlation

Problem
~ 256.55 kilocalories.

b) Linear, positive and strong correlation.

17. Several answers possible. Example:
Wind speed and chill factor. Time and visibility.

Weather data 1

- Chill fagtor

°C)

© 2009, Les Editions CEC inc. * Reproduction authorized

1'25 30354045505560 65707580 -

- Visibility
km} - 4
3

Weather data 2

25

2

1.5+

1

N

.

05

Wind
speed
{km/h)

oy

0 2468 810121416182022—

Time

Activity 1

a

Gestation

period
(days) &
450

Animal species

AL

Giraffe

400

350.

300
250 1

32y

200 1H

T

Befar

CD.

M

150 i Lo

Cat 109 *

L)

Er

TI ;!}éc!ﬁ

oo

0 200 400 600 800 1000 1200 1400 1600

Mass of
afemate
kg
Activity 1 (continued) ,
b. Median Median Ordered pair .
Animal mass gestation formed by the
group {kg) peried median mass and the
{days}  |median gestation period
Rabhbit, cat,
wol, leopard 24.5 64.5 M,(24.5, 64.5)
Pig, lion,
bear, moose 222.5 157 M,(222.5, 157)
Bison, cow,
giraffe, 965 287 M,(965, 287)
hippopotamus
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c. 1) __404
-y 445
d. 1881 (.24
e 1and2)
Gestation
period
- (days)

2) 169.5

Animal species

450
400

350

300 =

250 +—— =

200 b
150 1 =

\

100 =¥

50

0 200 400 600 800 1000 1200 1400 1600

fy= 445 .+ 278 099

881% T 3762
g. 1) = 334.16 days.

-

Mass
{kg)

or y==0.24x + 73.92
2) =~ 110.23 kg

Actlwty 1 (contmued)

|

“a. City 1: positive strong correlation.

h. S
. ecies of monke S
Gestation P y
period i
" (days)
-300 : -
275 11— fanjun Gofillat—
250 & 1 '
225 : .
| - ‘Chimpanzee
200 Macaqye :
ST o]
150 1
125 |-
.t bt - e
0 : 10 20730 40 50 60 0 '
- : o Mass of
afemale
k)
LN Mean Mean [ Ordered pair formed
- Groupof .| . " |.gestation | by the mean mass
‘monkeys TI?S)S S| period and the mean_
B o 9 {days) “gestation period
Baboon, | L S o
macaque, = 17.33 | =~ 179.33 [P (=~ 17.33,~ 179.33)
mandrill 1 N
Chimpanzee, . : _
gorilla, 50 . 248 - P,(50, 248)
| orangutan ' - o .
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j- mand2)
Gestation
period
(days).

300

275 L=

250

225 -

200 -

175 *

150 =1

125

Species of monkeys

\

5T

-
-

0 10 20 30 40 50. 60 0
. ‘ Mass of -

afemale
_ (kg)

k. y=2.1x+ 1429 o
L1} = 151.31 days. 2) ~ 4144 kg

|

Activity 2

City 2: positive. moderate correlation.
_ City-3: negative moderate coirelation.
b. InCity3. . ' -
€. 1).The réctangle associated with the scatter plot
representing the data for City 3.

2) Several answers possible. Exampie The rectangle is
twice as long &s it is wide:

“d. 1) The rectangle associated with the scatter plot

representing the data for City 1.
2) Several answers possfb!e Exampie The rectangle is Iong
and narrow. .

1) The greater the strength. of the correlatlon the more the

~ statistical study is valid. '

2) The weaker the ratio of
~ stronger thé correlation.

f. Inthe case.of City 3. It is for the. rectangle associated with

- Measure of the shart side !
City 3 that the ratio Measure of the long side is the

greatest, which means that this is the graph in which the )
line is the Ieast representatlve of all the pomts

Technomiath |

a. The value of a represents the slope of the line. The value of
b represents the ordinate intercept of the line.

Measure of the short 5|de
Measure of the long side’

the
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b. 1) 80 2)
o] Med-Med
oo ® g=ax+h
a7, 199
b=61.9
10— | g
0
3) 80
1] Emepmee——

i

Practice 2.3

189600000

2. a) 1) The rectangles all have the same dimensions, 46 mm
by 8 mm.

2) Several answers possible. Example: the slope of the
lines in graphs €@ and @ is negative, while the slope
of the fine in graph € is positive.

3) The strength of the correlation is the same in all
three cases. The correlation coefficient is =~ -0.83 in
graphs € and @, while it is = 0.83 in graph €.

b) Graph @ approximately 0.83.

Graph €: approximately -0.83.

Graph € approximately 0.83.

3.@

Practice 2.3 (continued)

1.06.0006809

5. Graph a) Graph b)
1) = -0.77 s (0,5
| y=x+ y=097x+ 1.4
Graph ¢) Graph d)
1) = (.91 = (.06
2) y=x+03 y=0.15x + 1.7

6. a) 20

0 omoD

ooga ®
-

Q DmB G O

i
P} e am— |
10
b) 1) = 0.48
2) Weak positive correlation.
) y= 17.49x — 181.18

d) 1) = $221.17
2) No, since the linear correlation is weak.

@ 2009, Les Editions CEC inc. » Reproduction authorized

Practice 2.3 {continued)

7. a) Negative moderate correlation.

b) " Dzone au Canada
Quantite

ou 4

380 1
370
360 1
350 1
340 1
330 1 .

320 3

Lt } . ' . } -
0 195019601970 1980 1990 2000 2010
Année

¢) y=-067x+ 1678
d) = 338 DU

g.a W

.,%

L

. °F Paoog,
]
a

19200+ - - -+ - -hg9n
8

b) =-0.95
¢) Linear, negative, and very strong correlation.
d) y ~-0.025x + 60.41

e} 1) In 1916. 2) In 2017.

Jrooe 116

Practice 2.3 (continued)

9.2.00.06.000

Practice 2.3 (continued) W |
10. a) Graph 1: = 0.96 b) Graph 2: ~ 0.85
c) Graph 3: = -0.44 d) Graph 4: = -0.76
11. a) Table of values 1: y =~ 0.83x + 0.63
Table of values 2 y = -0.59x + 62.16

b) Table of values 3: y = 0.7x — 0.34
Table of values 4: y =~ -1.5x + 9.14

Practice 2.3 (continued)

12. a) = 755.91 min.
h) = 29.83 kilocalories.

¢) No. According to the equation of the regression ling, it
would take around 3878 min. Since there are only
1440 min. in a day, it is therefore impossible.

13. a) In graph @.
b} 1) Negative strong correlation.
2) Negative moderate correlation.
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secTION

‘Interpretation
of linear
correlation

g
NS

Problem

If the data value that does not appear to follow the: trend
indicated hy the rest of the distribution is excluded, the length
. of the outstretched arms of a persen who is 165 ¢m tall
should be 167.5 cm.

Activity 1
a. 1) Weak correlation. _
2) Strong or very strong correlation,

b. On Screen'5, the coefficient is approxtmately twice that
found on Screen 2. .

. =15 objects.

~ d. No. When 3 data value significantly deviates from the trend
exhibited by the other-data, the prediction will be more
: accurate if this data value is not used

Activity 2 - _
‘a. 1) Yes. The points are strongly aligned. .
2) Yes. Since the correfation between the variables is -
strong, we can predict that thls students mark .
-will be = 94,51%..
3) Yes. Since the correlation’ between the vanables is

strong, we can predict that the Snow accumulation
will be == '47.33 cm.

~b. 1) No.The points on the graph are strongly allgned but
thiere is no relation between a student's mark and the
total accumulation of snow. A student can have good
marks even when there iS No Snow,
2) No. There can be a high accumulation of snow wnhout
- the student improving his or her marks. -

. €. Even though the graph shows a relation between the two

- variables, it is-possible that this may.be dependent upon”
other variables. For example, the greater the snow '

- accumulation, the more a student wants to'study, and the
- more he or she wants to study, the better hIS or her marks
will be,

Technomath

~ a. The value of a represents the slope of the regression line.

Page 15]

. Practiee 24

10

1. @ and @

2.a)1) =092
b) 1) = 40.95
1) ﬂ#~0 51
d) 1) = 0 16

)y 269 — 263

2) y=-1.73x + 8.93
2) y=~-063x+5

2) y~ 1395+ 0.18

3. Yes. Since the- correlanon is strong (the correlation -
* toefficient is- =~ 0.85), we can affirm that the older a

woman |s the longer. her ears are.

Practice 2.4 (t:ontinued) -

4. a) 1) ~ 04
b) y =~ 0.44x + 37.05 -
Q) = 74.45%.
d)688%

5.a) 1) ~ 098
b) 1) y=3.96x + 63.05"

o ~ 1678 cm
d) =~ 163m -

2) =1

~2) =099
2) y=5.28x+ 41.51

Practice 2.4 (continued)

6. a) ~ 91.24 days
¢) = 139.56 days - _

T.a)~ 1

¢} = 1359cm

b ~ 187.87 days.
d) 100%

b) y = 5.62x — 4.54

~ d) = 41.02 years.

Practice 2.4 (contmued)

8. Severar' answers possible. Example _
a) the length of a person’s hait and his or her height.
b) the effectiveness of an experimental drug.

The value'of b represents the ordinate intercept of the
regression line.
The value of r represents the linear correlation coefficient.
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9. a) 15%

by 1) = 38.71%
~ ¢) Mo trees.

d) A minimum of 346 trees.

2) = 22.78%

10. a) False. Based on the equation of the regression line
associated with this situation, the number of healthy
years for an 80-year-old man is =~ 71.17 years,
whereas the number of healthy years for an
80-year-old woman is = 70.17 years.

b) True. Based on the equation of the regression line
associated with this situation, the number of healthy
years for women is greater than it is for men.

¢) True. Based on the equation of the regression line
associated with this situation, a man whose life
expectancy is 55 years should live a healthy lite for
around 47 years.

d) False. Based on the equation of the regression line
associated with this situation, a woman who will live a
healthy life for 59 years has a life expectancy of
around 68 years.

e) False. The linear correlation coefficient associated with
this situation is positive and close to 1.

Practice 2.4 (continued)

Practice 2.4 (continued)

11. a) $120,400 b) = 57.61h
¢) 61.18h d) = $92,164.82
e) 117.7h

Practice 2.4 (continued)

12. a) 1) Europe
45
T137:1] Dot — . (]
]
North America
45
-
1071 M—— 111

0

2) y=~-0.19x+ 372.76
y=-0.14x + 278.36

3) North America.

A IR0 1 ac Fditinae CEC ine s Roanradusatinn authorizad

4) In Europe. In 1940, the percentage of
12-year-old children in Europe with at least
one cavity on a permanent (adult) teoth
was == 11.64%, as opposed to = 9.46%
in North America.

b) 1) Europe
60 ]

1980 L . ' 12000
15

North America

60

vosol-__" - - 12000
10

2) In North America. :

3) No. As of 1985, Europe had the greatest
percentage of 12-year-old children with

no cavities.

SPECIAL PEATURES

Chronicle of the past
b) 1.75 marbles.
b) ~ 158.83 tm

1. a) 12 marbles.
2.a)172.2am
3. =067

4, 66

In the workplace
1. @) y=~ 2.62x+ 24.21

2. a) Several answers possible. Example: Linear, negative and
moderate correlation.

b) No. Other factors may come into play, such as the use of
an insecticide that would kill an increasing number of
bees as years go by, at the same time as the increase in
popularity of cell phones.

b) 181 persons.

Overview
1.86.08.20.0@
.9.600
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3. a).@ Overview (continued)
b) €3~ 0.91 @:m-()?

. Y ~ - 21. a) No. The curve definitely appears to represent the
©G:0 : B~ 076 relationship between the families” annual income and
4.8 ' the percentage of income used to cover basic needs.
: b} Yes. The scatter plot shows a decreasing trend.
Overview (continued) . : .c) 1) A family with an annual income of around
5. The height of the birches _ $18,000, below the low income cut-off, that uses

around 45% of its income to caver basic needs,

6. Group B. _ 2) A family with an annual income of around
7. . Number of absences in a group $25,000, that uses around 95% of its-income to
of students in the course of a semester cover basic needs.-

d) 10 -families.

22. Based on the correlation coefficient associated with the
situation, which is == -0.84, the affirmation is true.

Overview (continued) '_
23. a) In Denmark. -~ . b) In Denmark. '
N ¢) =~ 16933 ¢m - o d)=184.79m
: — - e) Around 1875, . f) y=0.1x— 27.54
- B Page 138 : il S "
Overview (contmued) R - ‘ g)yNO.HXWBO.SS " h) Around 2198,
9. a7 ~'b) 2006m ¢) Hulk Hogan. ' ' s R
10. a) 12-h - by20h o Bank of problems R , ' .
) =~ 2089h- .. d) 25h | R 24. Several answers possible’. Exampfe Mathematlcally
11. No. In the contmgency table, most of the frequenaes ae speaking, the incandescent light bulb is more attractive
~ not aligned with one of the diagonals. A than the fluorescent light bulb since the fluorescent light
o - 7 S - bulb is 3.26 more expensive than the incandescent light
12. 63 “ bulb, .but only lasts 2.67 times longer. However, one could
: , L also choose the fluoréscent light bulb in order fo preserve
. Overview (continued) ' _ ' ~ the enviranment, since it is recyclable.”
13, ~ 16 N ' ' - 25. Towards the age of 1. -
14, In the "De Rves Marathon. = : P —————
e ‘ : o Bank of problems {continued) '
15. In2018 T o S : . T
6 3, 4:55, 5:01 b) 4:34, 4:37, 4:45 451. 26. = 290K
“16..a) 4:53, 455, 5 ' 34, 4:37,4:45, 451 : ) , :
. a)__ ‘ 4 : T 27, Yes, William will take part in the field trip.
17. 8) 70 b) 100 - ¢ 39 d)2 A o
Overwew (continued) : o
18. )@ and 3. . b)@and@ . c)@
d @ @ -

19. Yes. The linear correlation coefficient assoaated
“with the situation is = 0.98,

Overview {continued)
20. a) 25 o o
“b) Yes, the correlation coefficient is = 0.96.
o 195 2) 2 cousins. 3} 3 cousins.
d) =~ 175 m

24 VISION 2 M Supplementary resources = Answer key for Student Book - Vol, 1 © 2009, Les Editions CEC inc. « Reproduction authorized



VISI

From congruent
to similar figures

] Soil fertilization

The following is an approach to verify whether the producer is
able to fertilize all of his fields for less than $18,000.

1. Calculate the area of each field.
~ Draw an altitude from vertex E or Field € to obtain the

triangle DEM.

- Draw a segment joining points B and F 5o as to obtain

- the triangle BDF.

— Prove the triangle DEM and triangle BDF are similar.

___bxh:mﬂ)xmﬁ

A‘ Z 2

300 X 519.62
A, = EEEDE0E
A, =~ 77 943 m?

— Prove that the triangles formed by the Fields @, € and
© are congruent.

STATEMENT JUSTIFICATION

These are all the exterior angles of

£ ADB = 2 BEC = £ (FA : :
an equilateral triangle.

AF=BD = CE By hypothesis.

AD = BE=CF By hypothesis.

Two triangles that have one

AABD = ABCE = AACF | congruent angle contained between
corresponding sides of proportional
length are similar. (SAS)

STATEMENT JUSTIFICATION
EDM = 2 BDF The§e are all-extenor angles of an
equilateral triangle.

5 In an equilateral triangle, altitude acts
m—Dﬁ =2 both as a median and a perpendicular
n bisector.

m DB -
.~ 2 By hypothesis

A DEM ~ A BDF

Twao triangles that have one congruent
angle contained between corresponding
sides of proportional length are similar,
(SAS)

— Since A DEM ~ A BDF, angle BFD is a right angle.
Using the Pythagorean theorem :

m BF = V600% — 3007

m BF =~ 519.62 m

— Since segment BF forms a right angle with an extension
of segment AD, it represents the altitude of the triangle
ABD from point B. The area of the Field @ is:

© 2009, Les Editions CEC inc. » Reproduction authorized

Fields €, € and € therefore, have the same area of
approximately 77 943 m?,

~Using the Pythogorean theorem, we obtain:

mEM =~ V300¢ — 150

m EM = 259.81 m
— Calculate the area of the Field €.

bx fi _ mDF X mEM
A=y = 2
300 X 259.81

A=y

A, = 38 971.5 m?
— The total area is equal to the sum of the areas of Fields

@ to ©, which is
3% 77943 + 38 971.5 =~ 272 800.5 m?
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2. Calculate the total quantity of fertitizer required for each field as well as the costs.

: . . Area of Total Total Total
Field | (R80T (:*ff(t);:n (g;]ks;) (%Il(l;?rzl? | f('ﬁ:f; qug(«;t)itv q?t?:':sl)w | ‘(°$S),t
© A 450 | 045 0.2 77943 | 155886 | 1559 | 7,014.81
2] B 300 0.30 0.1 77943 77943 | 799 | 233827
® | ¢ 240 024 | 025 | 77943 | 1948575 | 1949 | 4,676.54
0 A 459 0.45 0.2 389715 | 77943 779 | 3,507.40
conclusion T | Total [ 17,537.02 |-

The grain farmer can fertilize all of his fields for less than $18 000

= '_ n l Ro_of. trusses

‘ The foflowing is an approach to determine the quantity of wood required to construct Ihe shed s roof trusses at the lowest
possible cost. : :

1. Determine the length of each segment of the plan.

- Statement | q o - lustification -
MBG=375m . By Pythagorean theorerﬁ, (m BG)? = (m BHY + {m GH)%: -
- - |In a right triangle, the length of the altitude drawn from the right angle is the
mAH = 4 cm- | geometric mean of the length of the two segments that determine the hypotenuse.
L (BH)?—mAHXmGH :
mAB=5cm By Pythagorean. theorem, (m AB)2 =(m AH) + m (BH). _
- ) : In a right tnangle the length of the altntude drawn from the right angle is the -
m BC = 160

_ . | geometric mean of the length of the two segments that determme the hypotenuse.
approximately 281 cm | (m Bo)2 =mAB X m BC

=5
mCG= 160"

apprommately 4, 69 e

R By Pythagorean theorem, (m CG)2 ={m BC) + {m BG)? '

@ _ _g_zg o " | In aright tnangle the Iength of the altitude drawn from the nght angle is the

- geometric mean of the.length of the two segments that determme the hypotenuse.
apprommately3 SZem | (m CG)2 = m AG Xm GF '

w35
m CF-= & O

apprommately 5. 86 cm

7 -'_By Pythagorean_ theore’m, {m ﬁ)z = (m C_GP + (MFGR,

C_D _ 1125 o " ~“Iiha nght trlangle the Iength of the almude drawn from the nght angle is the

256 o geometric mean of the length of the two segments that determine the. hypotenuse
approximately4.39cm  [(m CFE =mACxmCD
— 1875 - o - '
m DF = 55~ or By Pythagorean theorem, (m DFY = (m CDJ + (m CF)2
approximately 7.32 cm . ! R ’ _
T = 5625 7 In a right triangte, the length of the altitude drawn from the right angle is the -
1024 .| geometric mean of the length of he two segments that determine the hypotenuse.
approximately 549 em [ {m DF)2 = m AF » m fF
m DE = 212

1024 ! DEV = (m DF)? [aaY
spproximately 9.16 cm By Pythagorean-theorem, (m DE) = (m DFY? + (m £F).
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2. Determine the length of each piece of wood required to construct a roof tuss.

Segment
Piece shown on Length on the plan {cm) Actual length {m)
the plan .
i AD %15235_ or approximately 12.21 %—;—} or approximately 3.05
2 DE B2 imately 9.16 915 imately 2.29
Toz4 Of approximately 3. 006 07 approximately 2.
3 AF 1—;30-62275 or approximately 15.26 1—20% or approximately 3.81
4 BH 3 20 0.75
— 15 15 . ‘
5 BG 2 or3.05 W or approximately 0.94
6 G % or approximately 4.69 g or approximately 1.17
7 cr % or approximately 5.86 %Z— or approximately 1.46
8 DF 875 or approximately 7.32 875 or approximately 1.83
| 756 O PP y/r 1024 O APP y i

3. Determine the amount of pieces of each type of wood
required to construct 10 roof trusses.

REWVISION

: Pieces of Type A(2.4 m). Prior learning 1
Amount Used to make: Final cut | los ¢ . |
35 10 segments of 1.83 m 5 pieces of 0.06 m a. 50§ce es triangte.
10 segments of 2.22 m 10 pieces of .57 m b. 69 i
10 segments of 1.46 m 10 pieces of 0.11 m 21V10 . 3
10 segunents of 0.94 m ¢ ) or approximately 42.69 cm
10 segments of 117 m
2) ;}\/71_0_ or approximately 4.74 cm’
Pieces of Type B (3.65 m) N . ,
Amount Used to make: Final cut 3) 6Vi0or approximately 18.97 am
10 | 10 segments of 3.05m 10 pieces of 0.60 m 4) 6\/1__6 of aPPTOXima_tEW 18.97 cm?
Pieces of Type C (4.85 m) 5) %Tg or approximately 1.74 cm?
Amount Used to make: Final cut
10 10 segments of 3.81 m 10 pieces of 0.29 m
10 segments of 0.75m

. : . Knowledge in action
Note: We preferred using the pieces of Type A since It 1S

the least expensive (§0.83/m), even if it requires more final 1. @) 1) lsosceles and acute triangles
cuts than the pieces of Type B ($1.09/m) or C {$1.13/m). b) 1) Acute triangle

€) 1) Equiangular triangle and acute triangle ?) Equilateral.

2) lsosceles.
2) Scalene.

4. Calculate the cost to construct the shed’s roof trusses.

d) 1) Equilateral and acute triangle  2) Isosceles.
Type of piece| Price (§) | Amount | Total {$) e} 1) Obtuse triangle 2) Scalene.
A 1.99 35 69.65 f) 1) Right triangle 2) Scalene.
B 3.99 10 39.90
C 549 10 54.90 2.8.9.6.6®
Total | 164.45 3. a) 5.2 m? b) 4 aw? ¢} 5.04 am?
d) 3.52 cm? e) 3765’3 or approximately 4.52 cm?
f) 3.3 m?
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Knowledge in action (cont'd)-

4. a) 13.5 cm? |
c) Approximately 1.37 ¢m?

b) 24 cm?
d).§ an?
5. a) 1) % or approximately 2,12 ¢m

2) The diagonals of a square are perpendicular and
intersect at their midpaints. Pythagorean theorem
b) 1) 120° '

2) The consecutive angles of a parallelogram are

supplementary. -

1) V5o approximately 2.24 cm.

2) The diagonals of a rhombus intersect at their
midpoints and form a right angle. Pythagorean
theroem.

d)n \[—

—z=or apprommately 3.20am

2) Pythagorean theroem

6. At 5\/'_ 5 or approximately 40.3 1 m. |
7. 36\/‘ 3 or approximately 62.35 m?

8. a) 8\/_ 7 or approxrmately 48 66 mm2 b) ~ 64 12 o

KnoWledge in action (cont'd) -
- 9. Approximately 275 cm
10. a) The parallelogram has two pairs of parallel sides, -
- whereas a trapezoid only has one pair. Moreover, the
opposite sides of the parallelogram are congruent,

“whereas this is not the case for the srdes ofa -
trapezoid.

. b) The isosceles trapezord has two congruent dlagonals :
-¢) The four sides of a rhombus are congruent.
d) Al four angles of a square are right angles and the
dlagonals are congruent. -
: 11 Appraximately 36,14 m -

12..a) Approximately 13, It} cm?- b) Approxrmately 19, 29 sz
, c) Approxrmately 17.56 cm?, ' '

' Knoe\rledge in action (cont’d)
13. a)

STATEMENT

‘m £ BCD +m £ CDB
+m .2 DBC = 180°

m .2 BCD-+ 38° + 48°
='180° - : _
m Z-BCD = 94° ' : B

_JUSTIFICATION
The sum of the measure of the interior
angles of the triangle is 180°.

m £ (DB = 38°and m /£ DBC = 48°

28  visioN 3 W Supplementary resources « Answer Key - Vol. 1

b) m £ GHD = m £ (DB = 38°, because angles GHD
and CDB are corresponding angles.

¢} m ZABG =m £ (BD = 48°, because angles ABG
and CBD are vertically opposite angles
d)

JUSTIFICATION

These angles are
corresponding.

STATEMENT

m Z BGF = m < CBA

| h . 1ane Angles CBA and CBD are
M« (BA=180° —m £ (BD supplementary.
“m £ CBA = 180° — 48° = 132° | m £ (BD = 48°

m £ BGF = m £ CBA = 132°

14, a) Angle 1;

1) 40°  2) The angles opposite a parallelogram are
- congruent. .
CAngle 2
1) 140° . 2) The consecutive angles of a parallelogram
are supplementary, '
Angle 3 B
1) 40° - 2) Angle 3 and Angle A are corresponding. In
: .addition. Angles 2 and 3 are supplementary,
Angled4: o
1400 2 -Ahgle A and Angle 4 are corre_sponding.
Angle5:
1) 50°° 2) The acute angles-in a right trrangle are -
, ' complementary :
Angle6: . : : :
1) 40°  -2) Angle 4 and Angle 6 are corresponding.
b)Anglel:'.f,r '
©1):96°  2) Angle T and the 84° angle are
: - sUpplementary. - :
Angle2: - T - o
1) 84°  2) Angle 2 is corresporiding to an angle that is -
ver_tically opposite the 84° angle:
Angle3: . :
1) 65° 2 The st sum of the measures of the interior
o _ angles of a tnangle is 180°,
Angle 4 -
1) B85° ) Angles 3‘and 4 are vertically opposite.
Angle5: "~ - _
1) 25%° 2) The acute angles of a right tnangle are
- complementary. Angle 4 and the acute angle
of the right tnangle are correspondmg
Angle 6 :
1 115° 2} This angle is supplememary to a 65° angle®,

15, 374 arrows.
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triangles

Problem
Several answers possible. Example:
T T ST

Activity 1

a. A rotation,

b. 1) Side EF. 2) Side FG.

¢ 14 2y 3am 35

d. 1) The altitudes are congruent.
2) The perimeters are equivalent.
3) The areas are equivalent.

3) Side EG.

Activity 2
a. 40°, 128° and 12°.
h. 1) 100 m 2) 40°, 128° and 12°.

¢. Both triangles are congruent,
d. Only one triangle.

Technomath Page 159

a. 1) These triangles have two pairs of congruent sides.
2) All of their angles are congruent.
3) These triangles have two pairs of congruent sides and
one pair of congruent angles.
b. Ne.

c. 1) No. 2) No.

B N0 | ae Edibinne CEC ine 8 Danvaduuatinn antharivad

d. 1) Several answers possible. Example:
p

0 R
N 0
2) These triangles are congruent only if the two pairs of
congruent sides are situated on both sides of the pair of
congruent angles.

Knowledge in action 3.1

1. a) 5SS h) ASA. ) ASA. d) SAS.
2. a) ASA. b) ASA. ¢} ASA. d) SAS.

e) SAS. f) SAS. g) SSS. h) SSS.
Knowledge In action 3.1 (cont'd)

Hypothesis Conclusion

a) All sides of a triangle

are congruent.
The diagonals of a
b) {quadrilateral are congruent
and intersect at their midpoints,
Two angles have a vertex
¢) |and a side in common.

A square,

This triangle is equilateral.

This quadrilateral is a square.

These angles are adjacent.

The angles are right angles.

d) The diagonals intersect at
A parallelogram. their m%points.

e)

4. a) False. The diagonals of an isosceles trapezoid are also

congruent.

b) False. If the two other angles measure 70°, the triangle
is not an obtuse triangle.

¢) False. Two acute angles of a parallelogram or thombus
are not supplementary.

d) True.

e) True.

f) False. g) False.
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3. 1) Hypothesis 1) Conclusion 2) Example or counterexample
a} | We double the length | The length of True.
of the legs the hypotenuse If a2 + b2 = ¢?
of a right is doubled. then (2a) + (20 = (22
triangle. (28?2 + (262 = (27
: < 437 + 4h1 = 42
because 4a? + by = 4c
< al¥ pl =cl
b} |The height of One of the acute False,
aright triangle is  * [angles measures twice
double its base. the size of the other 600 dom
- acute angle. 2¢m
300
. . L ) ' 3.46 cm '
¢) | Given a right | The altitude False.
triangle. separates the triangle
into 2 congruent
triangles.

6. ®are @ are congruent by AS_A'and (® and (1) are congruent by SSS.

' Knowledge in-action 3 1 (cont’d)

7.

11.

. a) 1 triangle.

a) No.

By measuring the three sides and makmg sure they are
congruent with the sides of the other triangles.

~b} 1 triangle.

¢} An infinite number of triangles.

congruent.

2) If a transversal intersects two parallel lines, the

b) Yes, by SAS.
. a) 1) The opposite sides of a paralielogram are

C) Yes,

" alternate interior angles are congruent

3) 555; SAS or ASA
b) A rotatlon

@and@

S13.9) MP/ON.
2) MO = ON

Page 1]

they are congruent.
~ 4) By hypothesis.

5) If a transversal intersects two parallel lines, the -
alternate interior angles are congruent

by $55.
6) By ASA.

7) Since OP=0Q.
1) £ ABC = £ ACB -
2) DA=AE .

14.

3) Since £ ABC £ ACB by hypothesis, A ABC is .

an isosceles triangle.

. 4) Inan isosceles triangle, thé sides opposrtethe

- congruent angles are congruent,

Knowledge in action 3.1 (cont’d)’

30

VISION 3 B Supplementary resources » Answer key for Student Book - Vol. 1

" they are congruent.
6) By hypothesis.

7) By SAS.

8) The corresponding sides of two congruent trrangles

are congruent

3) These angles. are vertlcally opposrte therefore

- 5) These angles are vertically opposite, therefore
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Q
Knowledge in action 3.1 (contd) 18. 3)
15. T
Hypothesis: | Point C is the midpoint of segments AE and BD. P
Conclusion: | AB // DE R
b)
_ ST{ EMENT JUSTIFICATION Hypothesis: |+ PQR is a triangle.
AC = (CE Point C is the midpoint of segment AE, by * _S~ 51
hypothesis. o 5=
ZACB = ~#DCE | These angles are vertically opposite, therefore Conclusion; | PR = QT
they are congruent.
BC = (D Point C is the midpoint of segment BD, by __ STATEMENT JUSTIFICATION
typothesis. Q5=3SR By hypothesis.
A ABC = A CDE |BySAS. Z QST = £ PSR | These angles are opposite their vertex,
/ BAC = # CED | In congruent triangles, corresponding angles _ therefore they are congruent.
are congruent. PSSt By hypothesis,
7B/ DE If alternate interior angles are congruent, the A QST = A PSR {BySAS
segments intersected by a transversal are PR=QT In congruent triangles, the corresponding
parallel. sides are congruent.
16. 4]
Hypothesis: | ® ABDE is a rectangle. Hypothesis: | PQR is a triangle.
. * Point C is the midpoint of segment BD. P_z'f ST
Conclusion: | A ABC == A EDC _Q = SR
Conclusion: | PQ = RT
STATEMENT JUSTIFICATION
T~ — STATEMENT JUSTIFICATION
AB = DE The opposite sides of a rectangle ez ;
are cong[uent. QS = SR By hypOlheSIS
m Z ABC = m £ CDE = 90° | The angles in a rectangle are right £QSP = ZRST | These angles are opposite their verte,
angles. therefore they are congruent.
BC = (D Point C is the midpoint of segment PS = 5T By hypothesis.
BD, by hypothesis. A QSP = A RST | BySAS
A ABC = A EDC By SAS. PQ =RT In congruent triangles, the corresponding
sides are congruent.
17.
19.a) B
Hypothesis: | ® Segment DB is the bisector of angle ADC.
e AD=(D D
Conclusion: | AB = BC
: A C
STATEMENT JUSTIFICATION
AD = CD By hypothesis. !
Z ADB = £ BDC | Since, by hypothesis, segment DB is the
bisector of angle ADCit divides angle ADC in b)
— o congrulent angles. - Hypothesis: |+ ABC is a triangle.
BD = BD A segment is always congruent to itself * Eis the midpoint of segment AC.
(reflexivity). * D s the midpoint of segment BC.
A ABD = A CBD | By SAS. o ED = EF
AB = BC In congruent triangles, the corresponding Conclusion: | AF = CD
sides are congruent.
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STATEMENT JUSTIFICATION
ED = EF By hypothesis.
ZDEC= £ AEF [ These angles are vertically opposne therefore
they are congruent.

AE = EC Since, by hypothesis, £ is the midpoint of

_ _ segment AC.

A AEF = A DEC | By SAS.

A =D In congruent triangles, the corresponding

: sides are congruent.
20. o
Triang.le EFG' Triangle LMN

L} lh'eovqiume of the pyramid is equal 1o
=3 ww? and if the haight {segment £G)
is equa_l 10 10 ¢m, then:

Ifm £ NML = 30% and m 2 LNM = -
90°, then triangle LMN is a
30° ~60° -~ 90°. Since segment LM

Vilume = MQ- mgastjres 20 cm, segment LN measures
Area of base X height 20 000 | 10 M because in a 30° - 60° - 90°
3 “=""3 |triangle, the length of the side opposite
Area of base x hieight = 20 000 the 30" angle is equal to half the
Area of base x 10 = 20 000 length of the hypotenuse.
Area of base = 2000 miME=mIN 4+ m NM2
TmDE. = Vaooo . 207 = 402 + m NM?
mDC = 20v5 ' Therefore, 400 = 100 + m.NM? -
_ 20V5 300 = m AM?
mef ="y 10V3 = m NM.
mEE =0V The lengths of the sides-of triangle LMN

miR :mE‘Gl_'_n-!Gf?

mEFT. = 182 + {10vER .

mEF =600

mEF = 10v6

The tengths of the sides of triangle EFG

are 10v/3.cm, 10 cm and 20 cm.

are 10 em, 10vS e and 10v6 cm.

Triangles EFG and LMN are‘hot'_congruént.

Similar.
airplanes -

SE}CT‘ION 3.2 8

" Problem

=174.14 cm

‘152cm
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Activity 1
a. Both segments are parallel.

b. They are corresponding angles formed by a transversal
intersecting two parallel segments.

¢. Itis the same-angle, it is therefore congruent to itseif
({reflexivity).
12 7
— or ﬁ

e Apprommately 14.57 m.

Activity 2 ' ;
a. 1) Line £ was moved to a lower position.

2) The angle formed by thee transversals was increased in
size. :

3) Lines £, ‘and £, were inclined.

b. Screen 1 1) % ) %
Screen2 1) % 2) %
Screen3 1) %Q 2) jﬁQ
Screend 1) % 2 %

c. Several prSJ'bie_answers. 'Examp!e':‘When three parallel
lines are intersected by two transversals, the segments
determined by the transversals are proportional. -

Technomath '. .
. 1) 3 pairs of_angles. - 2) None. '
3) 1 pair of angles. _ )
: 10 _12_6_ a5 45
b_._1)5—6=-3—2, ._2)5_—73_~1.5
o B _2 = '
3= 3 =2
¢ Yes, tnangles ABC and DEF are similar. -
dyNo. ~— 2zNo
e. 1) Several possible answers. Example.j

M .

_ N S ‘
2) Triangles MNO and triangles PQR are similar, only if the -
pairs of proportional sides are situated on both 5|des of

the palr of congruent angles. '

Knowledge in action 3.2 .
1. a) SAS. “b) AA.

d) AA. e} SAS.

q S5,
f) SSS.
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) 35‘5
f) 41°

2. &) 30°
d) 49°

b) 51°
e) 145°

Knowledge in action 3.2 (cont'd))

3.a)x=3cmandy= 2.8 cm
b) x=28cmand y= 0.71 cm-
¢) x=1cmand y= 351 cn
d) x=135wmand y = 4.9 m
e) x=>576cmand y~ 1.78 cm
fY x~=177cmand y = 2.96 tm

4. No, it can be a 40° — 70° — 70° triangle or a 40° — 40°
- 100° triangle.

5. Angle AED is congruent with angle BEC, because they are
vertically oppasite.
Angle EDA is congruent with angle EBC, because they are
alternate interior angles, formed by a transversal
intersecting two parallel lines.
Angle DAE is congruent with angle ECB, because they are
alternate interior angles, formed by a transversal
intersecting two paralle! lines.

6. These triangles are similar by SAS.
7. These triangles are similar by AA.
8. These triangles are similar by SAS.

Knowledge in action 3.2 (cont’d)
9. =~ 1595 km
10. a) —:;lcm b)25¢em ¢) 3.1 ¢em

d) % cn o e)3.5am

11. 14875 am
12.
Hypothesis: | 1) AN // BC
Conclusion; | -MNQ . mAY
mMQ mCQ
STATEMENT JUSTIFICATION
Z AQN == £ CQM | Common angle.
2) if a transversal intersects two parallel
ZNAQ = 2 MCQ | lines,then the corresponding angles
are congruent.
A ANQ ~ A CMQ [3) By AA.
o —  |4) The ratio between the lengths of the
mNQ _ mAQ . . .
o= = e corresponding sides of two similar
mMQ mcC ! .
triangles is constant.
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13. Hypothesis: | Segments AE, CD and FB are the three
altitudes of isosceles triangle ABC.
ion: | MAE _ mBE
Conclusion: 75 m o
STATEMENT JUSTIFICATION
£ AEB = 2 (DB | The altitude of a triangle forms a right
: angle with its base.
£ ABE = £ DBC | An angle is always congruent to itself
{reflexivity).
A ABE ~ A (DB | By AA.
i A The ratio of the lengths of the
ﬂl_% = g—f—ﬁ corresponding sides of the similar
m triangles is constant,

Knowledge in action 3.2 (cont’d)

14.
Hypothesis: | » ABCD is a trapezoid.
» Diagonals BD and AC intersect at point E.
Conclusion; | MBE — MAE
mED  mdCE
STATEMENT JUSTIFICATION
o If a transversal intersects two parallel lines,
£ ABE = £ EDC then the alternate interior angles are
congruent,
£ BEA = 2 CED | These angles are vertically apposite, therefore
" | they are congruent.
A ABE ~ A CDE |ByAA.
. _ The ratio of the lengths of the
mBE _ mAE | corresponding sides of the similar
mED  mCE | triangles is constant.

15. Lot B is the better bargain.

16. a) 1) £ CAB = £ EDB, because these angles are
corresponding since they are formed by a
transversal intersecting two parallel lines. £ ABC ==
Z DBE, because an angle is always congruent to

_ itself {reflexivity). Therefore A ABC ~ A DBE by
AA,

2) £ CAB == £ CFE, because these angles are
corresponding since they are formed by a
transversal intersecting two parallel lines. £ ACB =
Z FCE, because an angle is always congruent to
itself (reflexivity}. Therefore A ABC ~ A FEC by AA,

3} Since A ABC ~ A DBE and A ABC ~ A FEC, A
DBE ~ A FEC by transitivity.

b} 1) 2.14 ¢m 2) Approximately 5.72 cm.
3) Approximately 7.03 cm. 4) Approximately 7.03 cm.

17. a) 137 m
b} There would not have been any visible shadow on the ground.
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Knowledge in action 3.2 (cont'd) WELBEE Technomath Page 180

18. Approximately 195.13 cm. - a. 1) By SSS, because the ratio of the lengths of the
: _ corresponding sides are constant.
19. Approximately 1535.91 m. : , mBC _ mCH _ mBH

‘ e ‘ mAB  mBH  mAH
20. 13,"6 mo 2) ByAA, m £ BAC = m £ BAH (identity} and m £ ABC
- =m £ BHA = 90° by hypothesis.

e S ' — _ m 177 3) By AA, m £ BCA = m £ BCH (identity) and £ ABC =
.Kpowledge in actlon-3.2 {cont'd) . _ M 2 BHC = 90° by hypothesis
21,8} 1) 408cm . - 2) 6.12m " b. 1) Screen 3: 32.955 cm2. Screen 4: 35.6 cm?.
3)354mm 4y =7.07an B ' Screen 5:83.916 cm?. Screen 6: 22.5 cm’.
b) : o ' : -2) Screen 3:32.955 am?. Screen 4: 35.6 ¢m?.
: - A . 2 . 2
Piaces Angles () | Sides (m) Screen 5:83.916 am?. Screen 6: 22.5 cmy’.

. ; — _ €. Several possible answers. Example: in a right triangle, the
. : ,16'4 30 - 1336 ] 1.8 . 2'61., 102 product of the length of the hypotenuse by the ,
2 | 736 | 484 | 5B 204 [ 2314 18 corresponding altitude-equals the product of the length of ..

©3) |60 |30 | 90 | 1.53.|~089)~177 the sides of the right angle.
B 14841 416 ) 90 | 173 =231 1531 . 4y Yes, butonly if it isa rlght angle isosceles trlangle
5 |60 60 |60 | 1oz | 1e2| 102| g _
& |10 | 30 | 30 | 102 | to2]~=177
R o B TN Page 182
22. x=48m,y=72mandz=12m ~ ~ ~ Knowledge In actlon 33 '
o _ o S a1 40m oy (m AB)! = {m ACP + (m CB)?
23. ¢=4m R - . , :
R : . ‘ b} 1)-40.5 cm 2) (m CD)? = mAD X'm BD -
| . L c) 1) appruxnmately1 9B w2y (mAB)2 =mAD X m AC
 [— _ Metric . o dyy R2a 2 mBCP=mDxmAC
i relations . - .4 2am,

. b) or apprommately 9, 23 -

Problem - 2o 178§

, L , : c) or apprommately 3. 85 -
: 'Apprommately 4,77 m. N

I - —_— : S SRR Lerigths of segments
S - Page 179 S — .
Actlwty 1 ‘ _ oa b ¢ me n- |
a. 1) Since £ AI?C th_ BAC (twolrl)gh:]angles) ar;d 4 DCA ml 9 |2z |15 54 | 96 | 7.2
~ == 7 ACB (it is the same angle), these triangles are e 7 T an T 0 :
sumllarbyAA ' 7 9 4\@3' 8_’_\/57" : ‘iiDS : ' ;65 :
2) Since-Z ADB = £ BAC (two nght angles) and £ DBA b : : - -
-+ ==/ ABC, these triangles are similar by AA, Ao apprommately 291 cm.
/3) Since A blue ~ A pink and A pink ~ A green, then C ‘ ‘ Lo ' S
4 blue ~ & gregn by transitivity, - - Knowlédge in action 33 (coﬁt’d) a
b m D _ m AC _ mAD S '
M) nAC. mBE  mAB o 5. a) 1) Since the sum of the measures. of the mtenor angles
S . of a triangle is 180°,
z) RAC . mBC . mAB . mZA+mZB+mZC=180°
. MAD mAB  mDB o 60° 4+ m £ B + 30° = 180°
3) mlﬁ::m'ﬂzm@ . 7 o ’ o om A B-=90°
~ mAB mBD mAD o : g '
C '1_)4cm' 2)l§cm 3)%gcm

3
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2) Since in a right triangle, the length of the altitude
drawn from the right angle is the geometric mean of
the length of the two segments that determine the

hypotenuse.

b) 403 + 1.6 or approximately 70.88 m.

6. V2 or approximately 3.54 m

2

7. 2o approximately 9.67 cm

3
8. a)

Calculation of length

Geometric statement

(mAD2 + {m DCP = (m AC)?

{m ADP + 57 = 82

(mAD) + 25 = 64

Pythagorean theorem,

{m ADP = 39
{m AD} = V39
{m AC) = mAD X mAB |In a right triangle, the
82 =439 x mAB | length of each side of the
64139 — right angle is the
39 = MAB proportional mean

between the tength of its
projection over the
hypotenuse and the length
of the entire hypotenuse.

11. Approximately 11.08 m.
12. Approximately 74.88 m.

Knowledge in action 3.3 (contd)
13. 276m |

14. ~ §5,273.23

15. Approximately 2.67 m.

16. Approximately 327.02 cm?.

17. Approximately 3079.49 cm’.

SPECIAL FEATURES

Chronicle of the past
1. =471
2. a)

Hypothesis; | * Lines AB and DC are parallel.
* Lines AD and BC intersect at point O.

The length of a segment is

Conclusion: | A ABO ~ A DCO

STATEMENT JUSTIFICATION

AB // CD By hypothesis.

When a transversal intersects two parallel

. — 39 the sum of the lengths of
V39 + mBD = 19 segments that compose it.
mBD = 64;§§ -39 -
m BD = %‘f) Yo
b)

Calculation of length

Geometric statement

£ BAO = £ (DO {ines, the corresponding angles are
congruent.
/ ABO = # DCO When a transversal intersects two parallel

lines, the corresponding angles are
congruent,

{m BDZ + (m CD = (m BCP?

(B39 4 5 = (m B
%+25 = (m BC)?
J—gg—[):(mﬁf)z
=080 [y
=] i

Pythagorean theorem.

A ABO ~ A DCO | By AA,

9. Approximately 323.69 m.

Knowledge in action 3.3 (cont’d)
10. a) 5m

b) Approximately 833 m. ¢} 5m

d) Approximately 2.08 m. e) Approximately 5.42 m.
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b} Yes. Since the pairs of sides AO and DO and AB and DC
are two pairs of corresponding sides of similar triangles,
the ratio of their lengths is the same.

3.

Hypothesis: | mAB=2m
*mAC=32m
emAD=1.25m

Conclusion: | A ABC ~ A ADB

STATEMENT JUSTIFlCl-'_\TION
mAC _ mAB . mAC 32 mAB 2
m_ﬁ SInCEmE* Pl = 1.6 and mi[*}“1.257‘|.6.

Z BAD = £ BAC | An angle is congruent to itself (identity).

A ABC ~ A ADB | By 5AS
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in the workplace

1.a)
Hypothesis: | BF // CE
Conclusion: | A BDF ~ A CDE
STATEMENT _ JUSTIFICATION
e Since segments BF and CE are paralle! (by
£ FBD = £ ECD hypothesis}, corresponding angles FBD and ECD
_ -are congruent.
£ BDF =: £ (DE | Anangle is tongruént to itself {identity).
| A BDF ~ A (DE | By AA.

b) —%9 or apprc_jximately— 56.67 cm

2. a) o
Hypothesis: " | ® BCEF is a rectangle,
- |emAF=mDE.
Conclusion: . | A ABF = A CDE _
_ . STATEMENT ‘ JUSTIFICATION
BF=<CE - ' The opposite sides of a rectangle

are congruent.

The exterior angles of a rectangle
-| are right angles. .~

By hypdthesis.'

8y SAS. |

m £ BFA = m £ CED = 90°

mAF = m DE
A ABF = A CDE

b) J[— or approxmately 2. 80 m

_Ove_rview i
1.a)S5S. . B)SAS. - ) ASA. - d)SSS.

2 a) Congruent tnangles by SAS.
b) Slmtlartnangles by SSS.
€) Neither one.
d) Neither one.
e) Similar triangles by SSS
- ) Similar triangles by AA.

groce i1

" Overview (cont’d)
3. a) False.

b) True.
¢} True.
d) False.

<>
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4, a) No. -

b} Yes,

) No.

d)No.

.e) No, o

5.a)x=36an
b} x = 2.88 cm.
¢ x=12am

d)x= -—V?- or approximately 0.87 cm

Overview (cont’d)

6.a)

Hypothesis: - ABCD is a rectangle

Conclusion: | mAC = m BD
STATEMENT _ JUSTIFICATION

mAB=mCD { The opposite sides of a rectangle

are congruent,
m £ ABC =m £ BCD-=90° | The angles of a rectangle are nght
o angles. = - _

m BC = m BC A segment is always congruent to
' : itself (reflexivity).

A ABC = A BCD By SAS. .

== Two congruent triarigles have

mAC = m BD corresponding congruent sides.
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b)

Hypothesis:

* ABCD is a quadrilateral.
*AB//CD
*mAB=m (D

Concluston :

AD // BC

STATEMENT

JUSTIFICATION

mAB = m CD

By hypothesis.

AB // CD

By hypothesis.

m £ ABD =m £ BDC

When two parallel lines are intersected by
a transversal, the alternate internal angles
are congruent.

m BD = m BD A segment is congruent to itself
{reflexivity).

A ABD = A DBC By SAS.

mAD = m EE Two congruent triangles have the

corresponding congruent sides.

m £ ADB =m 2 DBC

Two congruent triangles have the
cormesponding congruent sides.

When two alternate internal angles are

AD 7/ BC congruent, the lines intersected hy the
transversal are parallel,
¢}
Hypothesis: |  ABCD is a parallelogram.
* Diagonals BD and AC intersect at point £.
Conclusion: | m BE = m ED and m AE = m EC
STATEMENT JUSTIFICATION
AB // CD By hypothesis.’

m £ ABD = m £ 8DC

When two parallel lines are intersected by
a transversal, the alternate interior angles
are congruent,

mAB=m CD The opposite sides of a parallelogram aie
congruent.
AD // BC. By hypothesis,

mZ BAC =m £ ACD

When two parallel lines are intersected by
a transversal, the alternate internal angles
are congruent.

A ABE == A CDE

By ASA,

mBE = mED Two congruent triangles have,
corresponding congruent sides,

mAE = m EC Two congruent triangles have

corresponding congruent sides,

7. By measuring diagonals BD and AC. If these diagonals are
congruent, it is because the floor is rectangular.

8. a) Triangles ABE, ABD, ADE, ACD, CDE, BCD, BCE and ABC,
b} Pairs of triangles ABC and ABD, ACD and BCD, and 8CE

and ADE,
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9. a)1) %orapproximately 0.71cm 2) 1.62cm

3) % or approximately 1.58 cm  4) 2.44 cm

b) No. Since lines EF and GH are not parallel, it is
impossible to apply Thales" theorem.

Overview (cont’d)

10. "\,/5_6_ or approximately 1.22 km

11.|  Room ~ Volume (m?)
Bathroom 13.5
Living room 216
Bedroom 121.5
Dining room 168.75
Shed %3» or approximately 7.59

12. mAB =5cm,mBE=3cm mCD =4.2cm
13. 20006 or approximately 4898.98 m?

Overview (cont'd)
14. Approximately 9.07 m.

15. a) 1) Several answers possible. Example: Triangles ABD,

' ~ BCD, ADF and BDF are all similar to triangle ABC.

2) Triangle ECG is congruent therefore it is similar to
triangle EBG. :

3) None of the triangles are similar to triangle BED.
b) 1) Triangle EBG is congruent with triangle ECG.
2) None of the triangles are congruent with triangle
FDB.
16. a) 555, ASA or SAS.
b) AA.
c) Pythagorean theorem:
{mAC)? = {m AB) + (m BC)?
d) The measurement of side AB is the proportional mean
hetween the measurement of segment AC
and the measurement of segment AE:
(mABJ2 = (m AC) X (m AE)
e) Pythagorean theorem:
(m AB)? = (m AE)? + (m BE)?

17. Triangle @&, &, @& and & are congruent.
Triangle &8} and €83 are congruent,
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Bank of problems '

18. mOK = ﬁ or approximately 3.67 cm

19. a = G am. Pythagorean theorem.

b= 4.8 cm, In a right triangle, the product of the measurements of the hypotenuse and the correspondmg altitude equals
the product of the measurements of the sides of the right angle,
c=3.84an.In similar triangles, the measures of the corresponding sides are proportional.

'20. Approximately 12.09 cm’,
21. Approximately 18.32 cm.
22, Point D must be placed 9 cm from point A-on segment AC.

:_Bank_of pfoblems (cont’o) o . _ _ ' _ L )
o STATEMENT R ~ JUSTIFICATION B
S In a regular-pentagon, the sum of the
The sum of the interior angles of a reguar measures of the'interior angles
1 pentagonis 540°. . | is given by the formula
(n— X 180°.. .
'm £ BAE =m £ ABC = m £ BCD S '
=m 2 CDF = m £ AED ' - - ina regular pentagon all the lntenor e 3
_h40s 108° : o ' N -angles are congruent : S ‘
m Z EAG =m £ ABH = m £ BCl=m £ CDJ = m.£ DEF =909 By hypotheSIS ' | ' t
M ZBAH=m £BAE—m ZEAG = 108°—90° =18° . | Angles EAGand BAH are adjacent ' '
m £ CBl=m £ ABC —m £ ABH ="108° ~ 90° = 18° "~ | ‘Angles ABH-and CBI are.adjacent.
 mZDC=mLBCD - m £BC=108°—90°~18° - | -Angles BCt and DC) are adjacent.
m £ EDF = m £ CDE — m £ (D} = 108° — 90° = 18° - Angles 1DC and EDF are adjacent. -
| mZAEG=m ZAED — m £ DEF = 108° — 90" 180 Angles FED and AEG aré adjacent. -
‘mAB=mBC =mCD=mDE = mAE .| ABCDE is areguiar pentagon.
AMBH= ABCl=ACDI = A DEF_ A AEG - | ByASA. '
2, 3 1509 or apprommately 19,89 km. o '
.‘ 2_5" Hypothesis: ABCDE isa regular pentagon. _
Conclusion: .| Diagonals AC and EB are congruent.
STAT-EMENT-', © . JUSTIFICATION
JAE=AB "~ | Avegular polygon is equilateral.
ZEAB'= £ ABC| A vegular polygon is equiangular, -
| AB= E_SE‘ -~ | Aregular polygon is equilateral.
A EAB = A ABQ By SAS. |
AC = [ . The corresponding sides of two congruent
1 : tnangles are congruent

26. Apprommately 14,06 m;
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