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From functions to models

A plan for
a healthier
| living environment

Below is a procedure that can be used to design a noise ma,é
and recommend where the three types of sound barriers
should be instalfed along the highway.

& Graphically represent the function relative to the
adjustrment of the sound intensity perceived by the
hurnan ear according o its frequency.

Graph &9
Ajustment relative
to ear sensitivity
< [en) o o [
Perceived § % § § 2 2 2 £ 2
infensity A = = .
@) 5 —
0 e e
B i Frequency
-10 I a—— H2)
-20

-30

e Graphically represent the function relative to
sound intensity according to the distance from
the highway.

Graph @

‘ sound intensity
Intensity 4

{dB) 90
80
70 o
60 e S
5 L
40 N H H L H L HI
0 50 100 150 200 250 300W
Distance from
highway (m)

B

e Determine the adjustment of the sound intensity
captured by the human ear in relation to the
distance from the highway.

Since the audible frequencies close to a highway
are approximately 750 Hz, it is possible to see,
with the help of Graph (I} or the corresponding
table of values, that the sound perceived by the
human ear near a highway is T dB.
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e [etermine the distance at which the sound level is
higher than 60 dB and lower than 55 dB.

According to Graph (@), the intensity of the sound
is higher than 60 dB between 0 m and 106G m
from the highway and lower than 55 dB more
thart 256 m from the highway.

e Draw a noise map that respects these constraints.

24]1 m 156 m
K 7 : Fe
D g
e
< E :
H B @
g ®
o @
A%
LB @
|24 | 500 m
- =] " .
te High-risk zone
_"s: Vi) {more than 60 dB)
B Moderate-risk zone
. \ T .a:a {55 dB o 60 B}
\ S be ~wg  LOw-risk zone
= = R
100 m] ‘100 . dam fless than 53 dB)

Analysis of various types of sound barriers

s Craphically represent the sound reduction for each
type of wall according to frequency,

£ Sound reduction by vegetation barrier
1

Sound
reduction
@y 8 . T
16
L .
2 2 3
g // R
4
f——t \ fo-
] 5 10 15 20
Freguency
{kHz)
Sound reduction by a recycled
material barrier
Sound A
reduction 44 :
(dB)
14
12
10
8 .........
6
4 it P M-
2 ;
> : 1 : -
0 4 5 6 7 8 9 10 1 12 13
Frequency
(kHz)
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reduction 16

Sound reduction by a concrete

panei barrier
Sound J

{dB) !
14 :

12
10

B Oy

.
-

i
¢ 4 5 6 7

8 9 10N

1213 Frequency
{(kHz)

Determine the value of the sound reduction for each
of the barriers when the frequency is near 750 Hz or
0.75kH..

Vegetation Recycled material Concrete panel
barrier barrier harrier
== 7.84dB 104dB =~ B.75dB

The concrete-paneiled barrier offers the best noise

absorption for a frequency of approximately 750 Hz.

Conserve and save

Below is a procedure that refutes the majority of the
air conditioning contractor’s claims,

Graphically represent the allowed temperature
deviation for the air conditioner with a variable-
speed compressor as a function over time.

Temperature deviation for the air conditioner
with a variable-speed compressor

Aifowed
temperature , .

de\(ri%t)lon 024 : : e

G . i .
0 y -
.0‘1 50 1) ?J 2 ’130 Time
; ®)

-0.2
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]

Associate the curve with a periodic function.

Comparé the graphical representations of the
allowed temperature deviation for both models.

Temperature deviation for the air conditioner
with a variable-speed compressor
Allowed &

femperature 3 L] %
deviation 4 [T &
&0 o == === ;
i 2 3 4 5 6
4 g
Z% ot
5 ) 7 8 9 10 Time
{min)

Verify if the temperature adjustments occurs five
times more oftens with the variable-speed compressor
model than with the standard model.

The period of the curve associated with the
standard air conditioner is 10.

The period of the curve associated with the air
conditioner with a variable-speed compressor is 2,

The temperature is therefore adjusted five times
raore often on the variable-speed compressor
model than it is on the standard model.

Verify if the allowed temperature deviation is five
times less with the variable-speed compressor
model than it is with the standard model.

For the standard air conditioner, the mean allowed
temperature deviation is 1°C.

For the variable-speed compressor air conditioner,
the mean allowed temperature deviation is 0.2°C.

The allowed temperature deviation is therefore
five times less with the variable-speed compressor
model than it is with the standard air conditioner
model.
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= Verify if the variable-speed compressor model cuts
power consumption by half compared to the
standard modet by comparing the power
consumption of each air conditioner model over a
period of 10 min.

Standard air conditioner
For 10 min:

Energy = power X time

=12000X5+0X5=60000W

The energy consumption is therefore 100 W/s.
Air conditioner with a variable-speed compressor

By using the graphical representation, it is possible to
note that the energy consumption of this air conditioner
carresponds to that of an air conditioner that functions
60 5 for every cycle of 120 s at a power level of 8000 W,

Power Standard air conditioner
W &
10 000 1y~

8 000 | <

6000 - !
4000 + ; 222
2000 1
A A\

) 20 40 60 80 100

Power

10 000
8 006
6 000 A
4 000 -
2000 +

120 fime
ist

it is therefore possible to calculate the energy
consumption of the air conditioner over a period of
10 min as follows:

0 20 40  6C 80 100

Energy = 5 X power X time
=5 X 8000 x 1 +0><60~40000W

The energy consumption is therefore approximately
66.7 W/s.

The air conditioner with a variable-speed compressor
does consume less energy, but it does not consume
haif the amount of the standard model,
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Prior learning 1

a. The share value of Company A was $§100 and
that of Company B was $40.

b. The minimum value was $40.
¢. The maximum value was $220.

d. 1) The value increased over the periods (months)
0, 3], {4, &}, [7, 8} and {10, 121 months.
2y The value decreased over the periods {(months)
i3, 4], {6, 7} and [8, 10] months,

e. The share value of Company A was $70 and that
of Company B was $180.

f. No, because the x-coordinate 70, in the graphical
representation of the inverse, is associated with
more than one value.

g. The share value decreased during the first three
months, increased slightly the following two
months, remained stable for one month, increased
the two following months, remained stable for two
months and finally increased the last two months,

h. Company B showed the best stack performance
because the share value was $40 at the beginning
of year and reached a value of $120 after
12 months. This $80 increase corresponds to an
increase of 200% per share. The share value for
Company A was $100 at the start of the year and
increased to $110 after 12 months, which is a rise
of $10 and corresponds to an increase of 10% per
share.

¥nowledge in action

f. a) independent variable: The number of days the
car is rented.

Dependent variable: The cost of renting a car.
b} Independent variable: The mass of the chicken.

Dependent variable: The time required to cook
a chicken.

¢} Independent variable: The number of members
i a family,

Dependent variable: The weekly grocery bill.
d) Independent variable: The mass of a parcel.

Dependent variable: The postal mailing cost.
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e} Independent variable: The time of the day. Graph &

Dependent variable: The moon’s position ¥ A
in the sky.
190
3 Independent variable: The number of donors at
a blood drive,
80
Dependent variable: The amount of blood - /
collected. -
80
2. and @. :
3. a) Graph 40 |
Y& T /,
. iN 2U
B
R o
. 0 20 40 60 80 100«
4 b}y The inverse of Graph (@) is not a function.

The inverse of Graph @) is not a function.

The inverse of Graph @) is a function.

| a -g iy 9 L 4 2 w;(
5 va Knowledge in action (cont'd)
' 4. a) Function (): domain: {0, 121 months
4 range: $[-500, 1750]
/1 5 Function 2): domain; [0, 6.5] s
Wi : rartge: [0, 68] m
7
/!

~ b} Function (: increasing over [3, 7] months
| | U9, 12] manths
decreasing over[0, 3] U [7, 9] months,

RN

<o

Function @: increasing over [0, 6.5] s.

Graph -
ph @ ¢ Function (D: positive over [0, 2.3] months

vk U [4, 12] months
0 negative over [2.3, 4} months.
Function (2): positive over [0, 6.5] s.

BT d) Function @M: minimum: ~$500

"~ : maximum: $1,750
54 \\ Function @:_ minimum, O m maximum: 68 m.

e} Function (): $1,750, function @: 0 m.
4 ! £} Function @): 2.3 and 4 months.
) I Function (2: 0 s.
5. a) The lowest temperature is ~3°C.
w 5 - b) The initial temperature is 3°C.

0 2 4 G 8 X

¢y 1 at 4:00 a.m.
2 at 12:00 p.m.

d} The temperature is 0°C at 2:00 a.m. and 6:00 a.m.
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e} 1) The temperature is negative over the time
interval {2, 6] h.
2y The temperature is positive over the time
intervat [0, 21 h U [6, 12] h.

Situation

Yariation in
an investment

Accved &
6. 1t will take Dina 2 years and 5 months. amgunt i
® 15000
: 12 000
From real life to a model 000 T ]
4000 1T
Problem 0 4 8§ 12 16 20
Time
Several answers possible. Example: it is possible to fyaars)
represent the ordered pairs in a Cartesian plane in
order {o determine the relation or the type of e. 1) There was 6000 m? of water,
function associated with this situation. By substituting
y with 216.8 for the rule y = 1_2_9%%152, where x 2y The hourly displacernt from the pump
represents the distance covered (in km) and y is the is 750 m/h.
time {in min), a distance of approximately 123.92 km 3) This operation lasted 16 hours.
is obtained.
f. 1y The accrued amount will be approximately
$14,271.
Activity 1 2y The accrued amount will reach $16,000 during

a. 1 1.5 hours or T hour and 30 min.

2y Several answers possible. Example:

The maximum duration occurs when the speed

of the vehicle is very close to 0 km/h.

3y Several possible answers. For example:

the 22nd year.

. Yes, Each value of the independent variable is

associated with no more than one value of the
dependent variabte.

. Situation 3): The guantity of water in the reservoir

decreases at a constant rate for eight hours and

The minimum duration occurs when the speed
increases afterward at the same rate.

of the vehicle is very high. However, it should
be noted that the speed limit in Québec never
exceeds 100 km/h.

b. 1) The height of the tide is approximately 3.25 m.
2y The tidal range is 8 m.

Sktuation (: The invested sum increases more
and more rapidly.

. . . . Activity 2
¢. Situation (D As the speed increases, the duration
of the trip decreases. a. Curve 3.
Situation 2): The tide rises over a period of six b. Curve (I first-degree polynomial function
hours, then goes down over a period of six hours y =10x + 10
and so on. Curve @:  second-degree polynomial function
' y = 2x

Curve 3 exponentiai function

Activity T (cont’d)
y = 155(1.25)

d. Situation 3@
¢. An exponential function.
Reservoir
water level d. 1 = $4,102.82
Amount
water in 12 000 A] | Z = $12,520.80
ms(g;‘;mr 10000 e. Several answers possible. Example:
8000 No, the price of a barrel of crude oil follows the
G000 -k~ law of supply and demand. With all the efforts to
4000 > , reduce greenhouse gases, it would be surprising if
2000 1 oA the demand became that strong.

0 2 46 8 1012
Time
{n
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Technomath

a. A second-degree polynomial function,
b. 150

€ B

2y

Table of values (1)
Vi

o0

40

30

20 RSN S .

10 -

B,

0 2 4 6 8 LU
The trend is represented by a decreasing curve.
Table of values @

V&

6

4

11 P
t g

0 2 4 ] 8 0 x

The trend is represented by the graph of two
straight lines connected by a maximum,

Table of values (D
Table of values @)

inverse variation function
.absolute value function

Practice 1.1

1. a} Second-degree polynomial function.

b)Y Inverse variation function.

¢} Piecewise function.

dy Periodic function.

e} First-degree polynomial function.

)

5

Step function.

Practice 1.1 (cont’d}

3. a)

b)

d)

e}

f)

domain: R

range: [~1, oof

domain: J-e, O U 10, oof
range: |-w, O U 10, o]
domain: R; range; ]9, o[

Function (D:

Function (2

Function 3

Function (@) increasing over the interval [-2, «|
decreasing over the interval}-o, ~2]
decreasing over the interval

J7o, 0L U G, oof

increasing in R

Function (Zx

Function 3
Function (i

positive over the interval

7o, 3] U [, %]

negative over the interval [-3, -1}
positive over the interval 10, [
negative over the interval]-oe, Of

pasitive over R

Function @

Function 3

Function (I
Function (2
Function Q)

Function T 3
Function &: none
Function 3 1

Function (T -3 and -1
Function @: none
Function 3 none

minimum of -1
none
none

Practice 1.7 (cont’d)

4. a)

b)

VI5i0M 1 B Supplementary resources » Answer key for Student Book —vol.1

Graph (1) First-degree polynomial function.
Graph (@ Inverse variation function.

Graph 3 Zero-degree polynomial function.
Graph @ First-degree polynomial function.

Graph

L |

‘10 [ R — 5 i 1»&
g ‘ 4
: L/
7 //

]

5

4 4

sl //

2

1
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Graph @

20
18
16 \\
14 1

12
10 - I

[ L~ 2 I = =]
7

) Graph (M: v = 2k
Graph @: v = -2
Graph ®: y=8
Graph @: y= "x+ 11

0 1 2 3 4 5 56 7 8 9 10

[ SRR TR S S B s T = B € = e}

—_

Graph

ya
20 +—%

ENNREN

16
4
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b} 1y Periodic function.

Activity 1
2y Exponential function. a. A periodic function.
3y Absolute value function. b. Signal 3 24 volts.
Signal 12 voits.
Practice 1.7 (cont'd) €. 1} The voltage is zero for the same time values.
6. a) The minimum share value was $20 2y The maximum and minimum voltages are
) ’ different.
b) The share value was $40. d. 1) The curves have the same zeros.
€} The share value increased over the interval 2y Their extrema are different.
[30, 90] days. e. Signal €%: 25 Hz.
d) For approximately 40 days. Signal £%: 12.5 Hz.
e} An absolute value function. f. 1) The maximum and minimum voltages
: : are the same.
{G 43, . .
f) The share value will be approximately $243 2) The frequency of Signal &8 is double the
. a) $5,250 frequency of Signal €.
by $14,017.23 g. 1) The curves have the same exirema, and some
of their zeros are identical.
©) $35,571.74 2y The number of cycles for the curves in a given
time is different.
Practice 1.1 (cont'd)
8. a} A piecewise function. Activity 2
b) No, since the graphical representation of the a. 1) The expression sin x was multiplied by 2.
inverse shows that the x-coordinate 30 is 2y The expression sin x was multiplied by 0.5.
associated with several data points. b. vy The curve underwent a vertical stretch.
¢y The mean driliing speed was 5 m/h. %) The curve underwent a vertical compression.
d) The maximum depth was 80 metres. €. If the number that multiplies the expression
e) The drill took 2 hours to rise corresponding to the dependent variable of the
to the surface function f(x} = sin x is greater than 1, the graph
: ’ will undergo a vertical stretch, If this number is
£) This mechanical faiture lasted 2 hours. between 0 and ¥, the graph will undergo a
. &y The maximum number of customers was 45. vertical compression.
by The number of customers increased during the d. 1) The independent variable x was multiplied by 2.
first three hours 2y The independent variable x was multiplied by 0.5.
¢} At 6:00 p.m., there were 40 custormers in this e. 1) The curve underwent a horizontal compression.
resta.urarﬁ)t. v 2y The curve underwent a horizontal stretch.
d) There were 25 customers in the restaurant at f. Ifthe numi:?er that mgltlpiles the expression ,
5:00 p.m. and 9:00 p.rm. corresponding to the independent variable of the
function f(x) = cos x is greater than 1, the graph
will undergo a horizontal compression. If this
T : number is between ¢ and 1, the graph will
MUItipllcative undergo a horizontal stretch.
parameters g. 1) The expression 2% was multiplied by -1,

2y The independent variable x was multiplied by ~1.

Problem

The aircraft will reach an aititude of 7500 m at the
25th second.
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h. © The curve underwent a reflection about
the x-axis.

2y The curve underwent a reflection about
the y-axis.

i. I the number that multiplies the expression
cotresponding to the dependent variable of the
function f{x) = 2% is negative, the graph will
undergo a reflection about the x-axis. If the
number that multiplies the expression
corresponding to the independent variable is
negative, the graph will undergo a reflection
about the y-axis.

Technomath

a. 1y Parameter a.
2y Parameter b.

b. 1) The extrema of ¥y are -1 and 1, whereas those
of ¥, are -4 and 4.
2y The zeros of vy are -6.28, -3.14, 0, 3.14
and 6.28, whereas those of '/, are -6.28,
0 and 6.28.

¢. This ratio is always approximately 4.

d. The extrema of ¥, are four times greater than
those of ¥,

e. The table of values &.

Practice 1.2
1. a)y fy b) f
<) dy £
Z aya=3 b=
bya= 2 b=1
<y a= -1 = 2
dya=7 b=
e} a==6 = -
fy a=
g) a
h) a =

i a

Practice 1.2 (cont’d)
4 F B e s

Practice 1.2 {cont’d)) : :
by glx) = -0.25|x
d) g0 = 27

f} g(x) = -cos 2x

5. a) g(x) = 4sin x
3 g(x) = ~0.25[x]
€) gl = 5%
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Practice 1.2 (cont'd)

6. a) 8 by -0.5
) -5 dy -2
7. a)
Share of lkance company
each person .
30000 11
8
24 000 13 \
A
L4 \ 15t place
18 000 -p+4
“‘ H
12000 %
% \ 2nd place
“. \née‘m\“
6U0 b, 4o ol 3rd place
T ‘“-«;_ 3 ff":‘:“: z-;?e:‘:
0 2 4 § 8 10
Mumber
of people

b)Y An inverse variation function.

¢} Several answers possible. Example:
A vertical stretch,

d) Several answers possible, Example:
A vertical compression,

e) With parameter a, since the rule is of the form

f(x) = %, where a represents the prize amount.

Practice 1.2 {contd)

8. a) g{x) = cos 2x b} g(x) = 0.5 cos x

<y glx) =-2cosx
. a) A second-degree polynomial function,

b} The curve underwent a horizontal compression
since the zeros approached each other.

¢} The curve underwent a horizontal stretch since
the zeros moved away from each other,

d) A horizontal change in scale affects the length
of time that the production is in the air.
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e. 1) Therange and extrema.
2y The variation.
10. a) A firsi-degree polynomial function. 3} The variation.

Practice 1.2 {cont’d)

b} Several possible answers. For example:
Parameter a.

Activity 2
¢y The value of the parameter corresponds to
the speed of light in a vacuum approximately
299 792 458 m/s, b. A zero-degree polynomial function for the first
part, a first-degree polynomial function for the
second and third parts.

a. A piecewise function.

11. a) A vertical compression or a horizontal stretch.

b} Yes, because by multiplying the y-coordinate
of each point on the curve corresponding to
Machine B by 2, one obtains the y-coordinate
of each point on the curve corresponding to

c. Several answers possible. Example:
For temperatures above or equal to 80 K but less
than or equal to 120 1.

Machine A. d. Several answers possible. Example:
¢} The engineer is correct because Machine B Mo, since if the trend is maintained, electric
takes four times longer than Machine A to resistance increases for temperatures above 120 K.

reach the same temperature.

) Machine A because the temperature increases Activity 3
more quickiy with this machine than with

Machine B. a.
Toot rental
Rental A
fa%e;s
: {
Graphical T
: 20 ;
modelling I
18
Problem
12
During her training, Melissa covered a distance of
approximately 1 920 m. .
Activity 1 4 deo
a. Several possible answers. For example: E .
Height of the reflector 0 2 4 6 8 10 Buration
of rental
Height 4 from the ground | e
{cm) 60 RERE . |
56 1 3 % »
59 X ByAS b. A step function.
i 14
A8 e e <. Domain: 10, «o[, range: {4, 6, 10, 18, 20, 40,
44 Fiy 111 ! I JE| k
2 Il f _ 60, 80, ...}
32 o d.n $10 2) $18
23 i i b ' 3y $60
28t Y Bt |1 A e Y
{1 {1 i i e i . .
20 ’ ’ -H-—H e. Yes, if renting for less than 5 h and 2 min. For a
}g - rental of 5 h and 24 min, both companies offer
8 : the same rental rate, but for fonger rental times
4 LR T the competitor offers a better rate.

0 246 810121416182022 24262830
: Time
- . {s)
b. A periodic function.
c¢. Domain: {0, of; range: [15, 55].

d. Atés, 125, 18 s, etc.
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by 1y Domain: [0, 12], range: {3, 11[.
Technomath 2y Minimum: 3, maximum: 17.
a. 1 Domain: [-3, 4] 2y Range: [4,5, 8] 3y constant over the interval [0, 4], increasing
. . the interval [4, 8], i th
b. 1 Domain: [ 8,31 2 Domain: 3, 6 over the Interval 4, 8], decreasing over the
3y Domain: [8, 6] 4) Range: [74, 64} " 3 P
€ b 9 1 5y No zero.
SRS &) Positive over the interval [0, 12[.
s
NV = g 13 2 11
ez 3) 6.5 4y Undefined.
i 20 . o :
10 . Mo, since a periodic function must return
% ‘ . periodically to the same vaiue of the dependent
g2 Plokt  Flatz  Flety 15 15 . . .
BB EaE e ;; { 5 variable. The inverse therefore includes values of
83,0504 and 4(5> [ N the independent variable associated with more
21‘;52 / ! than one value of the dependent variable.
T 50 . &) The critical values indicate the times when new
fites were found,
b} The program found 4 files.
Practice 1.3 ¢y Domain: jG, 35] range: {0, 1, 2, 3, 4}.
t. a) Periodic function. dy x & 10, 20[, meaning that no file was found
by Step function. during this time interval,
¢y Piecewise function.
g} Periodic function. Practice 1.3 (cont’d)
2. a) Step function. 6. ay Yes. The period is 2.5.
D) Piecewise function. by No.
<} Periodic function. ) No.
d} Yes. The period is 2.
Practice 1.3 (cont'd) . &) A periodic function.
3. a) b) At the 5th day, the 10th day, the 15th day, etc.
= <) 1) Onjanuary 4.
2y On May 5, a non-leap year, and on May 4,
1 a leap year.
10 Practice 1.3 {cont’d)
8. a) The period is 5.
8 b) Domain: R range: [1, 41
<)
G
: N ! Vi
AL 8
8
2 4
2 \ /] / i /
| = / BARA !
0 2 4 6 8 10 12 X T _
¢ 2 4 6 8 10 12 14 16 18 20 «x
di 1) MNo. 2y Yes.
3y No. 4y No.
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9. a) Experiment (3: A periodic function. b} A piecewise function in both situations.

Experiment (3 A piecewise function. €} 1) Vehicle A: =~ 7.5 m/s?
Vehicle B: =~ 6.7 m/s?

Experiment (3 A piecewise function.
2 Vehicle A: 20 kmi/h

By 1 Vehicle B: 20 km/h
, Expariment (1
Height 4 B @ 3y Vehicle &: == 1.8 m/s?
fom) ; Vehicle B: =~ 1.5 m/s?

Practice 1.3 (cont'd)
11. a) = 0.54V

b} Mo, since this function is not symmetrical.

¢y The period is approximately 25 s.

2 d} Parameter b.
Helght Experiment (2)
{cmy) . J
Practice 1.3 (cont’d)
12, & . -
Speed during rainin
Spead P g g
fkm/y &
14 4 i
12 A
10 : i
g
S
3 6
Height Experiment 3 4
(crm) | 2
0 &1 ‘{).2 03 04 050607 0808 1 -
Time
b) ih
Time () Distance covered (km)
Time [0, 0.1] 07 '
is)
0.1, 0.4 18
10. a) _ ' 0.4, 0.9 5
Performance during |08, 1] o7
Acceleration 4 a closed-course test
fm/s?) g4 — : C) 1)
+ E Speed during trainin
7 Speed 0 g g
1. (km/hy &
8 14
5 12 G
4 . " -
8
3 3 [ -
6
¢ i 2 @ -
1 16 * @
: 2
0 16 20 30 40 50 80 70 80 i -
Speed 0 061020304 05¢66¢07 0809 1
fhm/hy Time

)
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2 Rectangle (D) = 0.7 uZor 0.7 km. 3. a) "Internology™

Rectangle (Z) = 3.6 u?or 3.6 km, investment fund
e 2 Fund A
Rectangle G) = 5 uor 5 km, valde o
Rectangle (4) = 0.7 u? or 0.7 km. %) o0
3y The distance covered over each interval 15
corresponds to the area of the rectangle 10
below each horizontal segments. .
dy 1) jerome will have covered 5.3 km. e
2y Jerome will have covered 10 km. 0 JFMAMJIJIASOND

. . . fMonth
13. &) A piecewise function.

By 90°C
2y At the boiling point of water at this ¢} Approximately $35.
aftitude.

b} A second-degree polynomial functicn.

¢) The time during which the snow is melting.

Dverview
d} The vertical distance between the summit and

the camp is approximately 1810.9 m. 1. ) A periodic function.

b) An exponential function.

<) A second-degree polynomial function.

d) A first-degree polynomial function.

Chronicle of the past
1. a) A first-degree polynomial function. 3 g
b} The intensity of the current is & A, 4 :
¢} The scatter plot would undergo a horizontal 9
campression meaning that the slope of the
scatter plot would be steeper. o
(0 )
2. a) Joule Effect 42 4 X
Power dissipated 2
W) 4
300 1T . 4
250 ittt !
200
150 (AR 2 y
100 4 5 g
50 o o -
. - i
0 1 2 3 4 6 . H
Infensity
{A)
H 48 B
b) A second-degree polynomial function. ! '
¢} The curve will undergo a vertical compression. T
in the workplace W&l 00 | 0 I
1. ay A step function. p 7
L k L | [
b} A periodic function. 6 4 2 ¢ 2 4 & x

¢y A first-degree polynomial function,

2. 10.14
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3) Vi Graph @: The inverse is a function because for
each value of the independent variable only one
value is associated with the dependent variable.

[« =]

Graph (@ The inverse is a function because for
each value of the independent variable only
one value is assodiated with the dependent
variable.

(23

Y

Overview {(cont'd)

- 5. a) A plecewise function.
) 0 ) «
2 . b)
Water level of the waterfal
b} v Step function. Heightof &
2y Piecewise function. m%ﬁggﬁer 10
3y Absolute value function. {m} 9 <
/ 3
B |
R 7 i
Overview (cont’d) / \1
6
3. Exponential function. 5 i "
4. ay 1y Graph (D: domain: R 4 v '
range: {-3, 3] 5] 1
Craph @: domain: R , 17 11
range: -, 6]
Graph @: domain: R v,
range: [~4, = e
ge: | { 0 2 4 B 8 10 12 14 16 18 20 Time

Graph @): domain: ]-=, 3[ U ]3, oo fs)
range: ==, 2{ U ]2, =]

2y Graph {...,°8,-4,0 4,8, ..}

Graph (@: -3 and 3 ¢} Domain: [0, 16] s, range: [0, 9f m.
Graph 3: 2 d) The zeros are 0 s and 16 s. They represent the
Graph @: 2 : times when the water drog is in the basin.
3y Graph @): minimum: -3, maximum: 3 &) For 7 s.
Graph @) maximum: 6
Graph &: no extrema 6. a)
Graph (@): no extrema Adrenaline production
4y Graph (): 0 Quantity &
Graph @): 6 of adrenaling :
Graph @: -3 (mt) 24 ¢
Graph @: =~ 1.5 5 >,
b) Graph : A periodic function. h
Graph @ A second-degree polynomial function. 16 Y
Graph (3: An exponential function. :
Graph @): An inverse variation function. ot 4
€} Graph (D): The inverse is not a function ¢
because several values of the independent 3
variable are associated with more than one ; ' _
value of the dependent variable. 0 o5 5 75
. i i i Time elapsed from
Graph (2): The inverse is not a function he start of the ride

because several values of the independent s)
variable are associated with more than one
value of the dependent variable.
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b) 12. a)

Adrenaline production itonthly fees

f[}gantitiy B Cost
of adrenaling - i X $

{mt) | ! : W

24 |

i i % 1
; \ 20

RAEN s o

Time elapsed from 4
the start of the ride

{s)

615 3 45 6 75 9 105 12
mumbar of Gh
of dowrdoads

3 Approximately 3.5 mg.

by The two plans are best represented with a
step function.

Overview (cont’d)
¢y For 1 Gb or less, Monthly Plan 2 is the most

7.a) 1y 25 2y ~0.25 BH 2.5 advantageous. For downloads greater than
b) 1) -0.5 2 -1 3 1.75 1 Gb and up to 2 Gb, and for downioads
greater than 10 Gb without exceeding 11 Gb,
8. a) Graph (D: Purpler a: ~2.5, b: 0.5 the cost is the same for both monthily plans.
Green: a:-1.75, b: 0.5 For downloads greater than 2 Gb and up to
Pink: a: 1, b: 1 10 Gb, Monthly Plan 1 offers a better price.
a) Graph @: Purple: a < 0 Finally, for downtoads greater than 11 Gb,
Green: a > 0 Monthly Plan 2 offers the best value.

Pink:a < 0

Overview (cont'd)
13. a) An amount of $3,600.

Overview (cont'd)

S.
b) Raffle
fach winner's I
slare 3600
Overview (cont’d) 3,000
10. a) 10 2,400
By 1l 2 8 3 2 1,800
¢) A maximum of 8. 1200
660
d) vi .
10 ] ; ' g 2 4 6 8 10 12 jymperof
8 { - winners
s L A\ N
. \ A\ ¢} An inverse variation function.
/ [l . .
2 . / 4 Ik dy Each person will receive $240.
|- ! ‘t . 14. a) The hare population decreased over
g 18 20 25 30 3B x approximately 180 days.

11. a) A second-degree polynomial function. b} The maximum population was 150 hares.

b) The maximum height was 9 m. ¢} There will be approximately 100 hares.

<3 it will fall 6 s after being struck.
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15, a} A step function, 19. Yes, since the two aircraft will be flying at the

b) 1) This person will pay $8 same altitude after approximately 10 min.

2y This person will pay $8.

¢} The people from 21 (included) to 50 Bank of problems (cont’d)
excluded) years of age. e
( )Y g 20, Cost related To painting
Sculpivre | Radias (m)!  Paint guantity (L) Gost (3}
Overview {conld) Sphere @B | 1 23 27,50
16. a) Braking Distance . Sphere @ | 2 80 108
Speed (kmi/h} 10| 20 | 30 | 40 Sphere €3 3 200 240
Distance on dry navement {m) 66 | 24 | B4 9.6 4 360 432
Distance on wet pavement (m} 08 | 36 | 81 144 § 5 565 678
Bistance on icy pavement (m) 4 16 36 a4 5) 5 21219 GFA.G2
7 110548 1,326.58
50 60 70 a0 a0 | 100
: 8 1443.88 1,732.67
§ 15 | 216 [ 204 | 384 | 486 | @0
Total - 4599,56 5,519.47
§ 2253 {324 | 441 | 576 | 729 L H - -
é 160 | 144 | 196 | 256 | 324 | 460 21, a =
b =155
by Distance on dry paved road:
a = 0.006,
Distance on a wet paved road:
a = 0.009.
Distance on icy road:
a = 0.04.

<} An increase in the value of parameter a
translates into a longer braking distance,
and a decrease translates into a shorter
braking distance.

17. a) Tempo 1: 9 cm
Tempo 2: 7.5 cm
Tempo 3: 6 cm

b) Tempo 2: andonte
Tempo 3: allegro

Bank of problems Training flight

18. - | Take-off | Flight Descent Landing
phase phase phase phase

Buration {min) 6 10 5 4
Equation

where x

represents the| e
time {inmin) | y=100x | y=600] y=-80x+ 1880 | y= -100Vx — 21
and ¥ + 200
reprasents the

height of the

aircraft {in m)
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Congruent figures and similar figures

Reforestation

Below is an approach that aflows you to produce a
report where the total project cost is calculated and o
diagram of the lerritory, where each type of tree is
planted for each of the four zones, is constructed.

&

© 2009, Les Editions CEC inc. = Reproduction authorized

Prove that the Triangles (3, @), @) and (@) are
similar by using AA.

A

F

Prove that Triangie (D) is similar to Triangle @):

m £ CDE=m »~ ECB = 90°

7 ECD = ~/ BEC, because when a transversal
intersects two paraliel lines, the alternate interior
angies are congruent.

So, A ~ A @), since two triangles with two
congruent corresponding angtes are similar.

Prove that the Triangle ) is similar to Triangle 3):

m £ BCE=m ~ FEB = 90°

/. EBF = 2 BEC, because when a transversai
intersects two parallel lines, the alternate interior
angles are congruent.

So, A (@ ~ A (3, since two triangles with two
congruent corresponding angles are similar.

Prove that the Triangle (3 is simitar to Triangle (@):

m £ BEF = m 2 FBA = 90°

2 FBE = / AFB, because when a transversal
intersects two parallel lines, the alternate interior
angles are congruent.

So, A (3 ~ A @), since two triangles with two
congruent corresponding angles are similar.

Triangles (I, @, @ and @ are all similar.

Determine the ratio of the corresponding sides for
triangles &) and 3), to be %.

Calculate m BC:

5 M
4 7 BC
5 _ 300
4 BC
m BC = 240m

The length of segment BC can be relayed to the
length of segment EH, the altitude from vertex £
for Triangte 3.

A
B
5 qiem
Zone (4 Zone (3)
H \ZG%‘IE@ 256 m
eV Zone (4
F E B

Calculate m AB :

w_am
EH ~ TE
300 _ AR
240~ 300
m AB = 375 m

Calculate m AG using Pythagorean theorem:
mAG=225m

Calculate m GF:

AG _ GB
GE — CfF
225 300
300 © GF
m GF = 400 m

Determine measurements BF, BE, EC and ED
using the Pythagorean theorem:

m ED = 192 m

Calculate the area of the 4 triangles:
area of A (B = 24 576 m?,

area of A &) = 38 400 m?,

area of A (3) = 60 000 m?,
area of A@ = 93 750 m2.

Determine the tree species to be used to reforest
each zone.
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Zone to e Tree Mumber of | Cost per plant Totai
reforested Species trees &) 6}
Zone (D Spruce 2457 3 7,471
Zone (2} Ash 9600 2.5 24,606
Zone (3 Pine 7500 2.5 18,750
Zone @) Oak 7812 4 31,250

The total cost of reforestation will be $817,36% with a
total of 27 369 trees.

A

56 m

Minimizing travel

Below is an approach that allows you to demonstrate
that the length of Road $13 is 10V3 km.

e Factor the algebraic expressions that represent the

area of each zone to determine the possible
tengths of the sides of each zone,

Area of the Zone (D: xy + 1.5x = b >2< h

Boad
. 512
% Boad
R A
51
A

/

F
Entrance

2xy + 3x=bx h
x(2v+3)=bxh

Possible lengths for the sides of the right angle of
triangle forming Zone (D) is therefore x km and
2y + 3) km.

i8 YISION 2 B Suonlementary resources = Answer key for Student Book — Vol. 1

Main Road

Area of the Zone (@): 30y + 45 — 2xy — 3x= b >2< h

60y + 90 — dxy — 6x = bxXh
154y + 6) — x{dy + 6} = bx h
(dy + 6)(15 — x) = b

Possible lengths for the sides of the right angle of
the triangle forming Zone @) is therefore
{4y + &) kv and (15 ~ xj km.

The triangles that form Zones (1) and () are simifar
by the hypothesis since the sum of the lengths of
Roads 310 and 514 is minimal. Using the
congruent corresponding sides of similar triangfes,
you can associate with the congruent sides the
measurements of x km and (15 — x) ki, as well as
the measurements (2y + 3) km and (4y + 6) km.

Associate (Zy +3) km to AB and (4y + 6) km to ED.

The fength of side AB is half the length of side ED.
The ratic of the side lengths is 2:1 or 1:2.

Associate x lkm to AF and {15 — x) km to FE.

Caiculate the value of x,

A
2 T TE
o _x
Z 15— x
X =5

So, AF = 5 km and FE = 10 km.

Prove, by AA, that the triangles forming Zone (O
and (4) are similar,

m / FAB = m 2 CBD = 9¢°

Z AFB = / BCD, because when a transversal
intersects two parallel lines, then the alternate
interior angles are congruent.

Therefore, A (T) ~ A @), since two triangles with
two congruent angles are similar.

By transitivity, Triangle ) is simifar to the Triangle @).

Prove that Triangles @), 3) and (@) are congruent by
ASA.

Prove that Triangle 3 is congruent to Triangle &).
m £ CBD = m 2 FBD = 90°
Segment BD is a common side to both friangles.

m £ CBD = m £ FDB, since the bisector of an
angle separates the angle into two congruent
angles.

Therefore, A 3) = A (@), since two triangles with
one congruent side contained between two
congruent angtes are congruent.
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& Prove that Triangie (O is congruent to the Triangle 3,

Triangle @) is similar to the Triangle @,
By transitivity, it is also similar to Triangle (3).

DF is the side common to both triangles.

Therefore 4 (2) = A (3), since two triangles with a
congruent side contained between two congruent
angles are congruent.

s Angles AFB, BFD and EFD are congruent. They all
measure 60°,

¢ Triangle CDF is equilateral.

s Hf FE = 10 ke, thert S10 = 10 km and
S5TT = 10 km.

» The length of Roads $12 and 514 are each 20 km.

e Determine the road length $13%:
10V3 km or

17.32 kim.

Prior tearning 1
a. The triangle is an isosceles.
br. The angle EGF is 21°.

1} The area of the steel plate is approximately
170.76 cm?,

2y The area for Section () is approximately
75.89 cm?,

3) The area for Section (@) is approximately
18.97 cm?.

4y The area of parallelogram BDFG is approximately
75.9 cm?.

5) The area of Section (@) is approximately
5.82cm? m GE =~ 542 ¢cm, m EF = 2.15 cm.

8]

Knowledge in action

2.a) 5 b) 3n
¢ 3b dy 7p
ey 11 f) 6z

3. a) 8mim + 3) b) 185%4s — 1)

&) ~2U7E2 -+ 1) d) ab{ab? + b — 1)
&) 2(y — 1) £ 3r(2r+ 1)

4. a) All angles of a square are right and its
diagonals are congruent.

b} The paralielogram has two pairs of parallel
opposite sides, while a trapezoid only has one
pair of parallet opposite sides. Also, the opposite
sides of a parallelogram are congruent, white
those of the trapezoid are not necessarily.
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¢} The four sides of the rhombus are congruent,

¢y The isosceles trapezoid has two congruent
diagonals. '

&. The sum of the lengths of two sides of a triangie is
always greater than length of the third side.

yom + (4y + 1yoem < 5y + 3 em

Knowledge in action (conr'd)

7. a3y The sum of the interior angles of a triangle
is 180°.

b) Vertically opposite angles are congruent.

¢y I & transversal intersects two parallel lines,
then the corresponding angles are congruent.

d} Adjacent angles forming a line are

supplementary.
B. a) = 1.37 cm? By 8 cm?
9. a} lsosceles Triangle. b) Isoanguiar Triangle.

10, = 5543 cm?

1. mMAA=915,m~B=1135msC=113.5°
ms D =865 m/E:=135°

Congruent triangles

Problem

Several answers possible. Example:

The ball hits the left wall then the front wali. The
angles formed by the trajectory of the ball hitting the
left wall and the angle of the ball hitting the front
wall are equal. The diagram could be as follows:

View of squash court from above

Back
Walt
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Activity 1

a. This series of images are representative of a series

of rotation,

Practice 2.1

1. a)

Two triangles with a congruent angle
contained between corresponding congruent
sides are congruent (3AS).

b. 1y The corresponding side to side AB is side ER
2y The corresponding side to side BC is side FG. b} Two triangles with corresponding congruent
3y The corresponding side io side AC is side EG. sides are congruent (355).

c. 1) The side EF measures 3 cm ¢} Two triangles that have one congruent side

' ’ contained between two congruent angles are

2y The side FG measures 4 cm. congruent (ASAY.
3 The side EG measures 5 cm. d) Two triangles that have one congruent side

d. 1) The heights BD and FH are congruent. contained between two congruent angles are

2)
3

The perimeters are equal.
The areas are equal.

congrient (ASA).

Two triangles with corresponding congruent

sides are congruent (SSS).

f} Two triangles with a congruent angle
contained between corresponding congruent
sides are congruent (SAS).

Activity 2
a mZA=30 m-AB=120°m_~-LP=30°

b. 1y The length of segment CD is 100 m. 5}
2y mAC=120°m LD =30°mLP = 30°

Two triangles that have one congruent side
contained between two congruent angles are
) congruent (ASA}.

c. Triangles ABP and DCP are congruent. i ] :
h) Two triangles with a congruent angle

contained between corresponding congruent
siddes are congruent (SAS),

d. You can only construct a single triangle.

Technomath 2. 1} Hypothesis Conclusien |2} Example or counter-example
a. 1) One side of tiangle ABC is congruent to- a} Df";;biel the !ingﬂ‘- T;‘-fh!e-“@m ;’“‘2’- N
B - TE . orthe iegs o or e ac + = ¢~ ihen
one side of the triangle DEF, m CB = m FE; aright triangle. | hypotenuse 2ay? & 2B = (207
no angles of tﬂangle ABC is congruent to any is doubled. o 42% + 4h? = 42
of the angles of triangle DEF. = 4(a? + bY = 4¢?
. 2 B s n2
2) The three angles of triangle ABC are congruent e a b=
to the three angles of triangle GHI. b) | Aright One of the False.
3) Two sidés of the triangle ABC are congruent to friangle where | acute angles is
. . . the height is twice the size
two sides of triangle JKI; one of the angles of equal o twice | of the other
trian.gle ABC is congruent to one of the angles the fength of o 4em
of triangie JKL. its hase.
b. No.
)
1 No. 2) No. Given The affitude | Faise.
Lo . ) right divides the
d. 1) Several solutions possible. Example: iangle. iengle info
wo congruent
triangpes.

Practice 2.1 {cont'd}
3. a)y 8cm

b) The angles AED and CEB are congruent since
vertically opposite angles are congruent.

The pair of sides AE and CE, and the pair of
sides DE and BE are congruent by hypothesis.

2y These triangles are congruent only if the pairs
of congruent sides are situated on either side of
the pair of congruent angles.
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Triangles AED and CEB are congruent because 6. ~ 6.93 cm
twao triangtes are congruent if they have a
congruent angle contained between two 7.
corresponding congruent sides (SAS).
P g g ( ) Hypothesis: | Point Cis the midpoint of segments Al and BD,
Corresponding elements of congruent figures PR 76/ 0E
or solids have the same measurements. orichision: | A /
4. a) STATEMENT JUSTIFIGATION
STATEMENT JUSTIFICATION A = CE Point € &s the midooint of segment AE, by hypothesis.
A =AB For any regular polygon, aif the sides are congruent. £ ACB = ~ DCE | Thess angles are verlically opposite, therefore congruent.
ED = BC For any requiar polygon, all the sides are congruent, BC =D Faint C is the midpoint of segment BD, by hypothesis.
/ AED == s ABG | For any reguiar pmygon all the interior angles A ABC = A CDE | Two t.fianglﬂs‘ are gongruent if thefe. isa Conga'uent.aﬂgle
are songruent. containad betwesn two corresponding congruent sides
(5AS).
A ADE = A ACB | Two triangles are congruent if they have a congruent angle ) ]
gontained between twe correspending cengruent sides (SAS). £ BAC == ¢ CED| In congruent triangles, corresponding angles are congruent.
AB // DE if aliemate interior angles are congruent then the lines
b) intersected by a transversal are parallel.
STATEMERT JUSTIFICATION Practice 2.1 (cont'd)
m £ ABC = 180° The measurement of an interior angle 8
of a regular polygon equals 180 X {1 =~ 2) | :
where 1= 5. a
A ABG is isosceles AR and BC are congruent since they are Hypothesis: | Point O is the midpoint of segment W‘ and lines MP
sides of a regular pentagon and for any given and NQ are parallel.
reguiar poiygon, ail sides are congruent. —
O pobg ! Conclusion: | Point O is the midpoint of segment PQ.
£ BAGC = 7 BCA In an isosceles triangle, the angles opposite
of the two congruent sides are congruent. STATEMENT JUSTICATION
m £ BAC = 36° The sum of the interior angles of any given __ - o ]
triangle is 180°. MO = NO Definition of “midpoint” and by hypothesis.
m £ EAB = 108° The measurement of an iterior angle of a Z PMO = 2 QNG Ifa transversal intersects two parallet fines, then
regular polygon equals 188 < -2 | the aiternate interior angles are congruest.
here n = 5. n )
wher £ MOP = 7 NOQ These angles are vertically opposite, therefore
£, EAD == /£ BCA The corresponding angies of congrisent congruent,
friangi 3 ) . )
riangles ace Gangruent A MOP = A NOQ Two triangles are congruent if there is a
m £ DAC = m < EAB — ] congruent angle contained between two
m 7 EAD —m 7 BAC Adjacent angles. corresponding congruent sides (SAS).
m 2 DAC = 108° — 36° — 36° | By substilution. PO = Q0 In congruent triangles, corresponding sides are
congruent.
m / DAC = 3§° By caleulations.
Point 0 is the midpoint Definition of “midpoin.”
of PQ,
5. a) 1) The opposite sides of a parallelogram are
‘ congruent. 9

2y If a fine intersects two paralfef lines, then
the alternate interior angles are congruent.

3) Two triangles with congruent corresponding
sides are congruent (55$) or two triangles that
have an congruent angle contained between
corresponding congruent sides are congruent
{SAS) or two triangles with one corresponding
side contained between congruent angles are
congruent (ASA).

b) A rotation.
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10, a) Two triangles are congruent when their
corresponding sides are congruent (SSS).

k)

STATEMENT

JUSTIFIGATION

Extend segment AC and create
point £.

m 2 BCE=m 2 BAC + m £ ARC

The measure of an exterior angle of a
triangie is equal o the sum of the
interior angles that are not adjacent to it,

m £ BCE = 180° — m 2 BCA

Adjacent angles where the exterior
sides form a straight line, are
supplementary.

Adjacent angles where the exterior sides|
form a straight line, are supplementary,

Corresponding elements of plane figures|

or sefid congruent figiras have the
same meastrements.

By substitution.

[

Corresponding elements of plane
figures or sofid congruent figures have
the-same measurements.

m £ BAC = £ 4305} By substitution and by hypothesis.
MEBR - MEEL L m / ABC | Bysubstitution inthe fist equation.
i ‘4'4300 m £ ABC By calculations.

m £ ABC =m . BAC

By transitivity.

A ABC is an isosceles triangle

In any isosceles friangle, the angles
opposite to the corresponding congruent
sides are congruaent.

A& ACD is an isosceles triangle

Corresponding elements of plane figures
or solid congruent figures have the
same measuremenis,

Hypothesis: | The quadrilateral ABCD is a rectangle and
segments BD and CA are diagonals.
Conclusion: | Triangles ACD and ACB are congruent as are
triangles BCD and DAB.
STATEMENT JUSTIFICATION
BC = DA For any given rectangle, the pairs of opposite sides are
congruent.
A8 = CD The opposite sides of a rectangle are congruent.
AC = A Any side is congruent to itself.
A ACD = A ACB 1 Two triangles with corresponding congruent sides are
congruent (S55).
8D = BD Any side is congruent o itseif.
ABOD = A DAB | Two triangles with corresponding congruent sides are
congruent (885).
b) A
F E
G
|
C D B
Hypothesis: | ABC Is an equilateral triangle and segments AD, GE and BF are
the three altiludes of this triangle,
Conclusion: | The six triangles are congruent, iwo by two,
STATEMENT JUSTIFICATION
OF = AF The axis of symmetry of an iscsceles friangle is & median, a
permpendicular bisector, a bisector and an altitude of
this triangle.
£ CFG = 2 ARG | The supplementary angle to a right angle is also a right angle.
G = F& Reflexivity.
A CFG = A AFG | Two triangles with a congiuent angle confained between

wo corresponding congruent sides are congruent (SAS).

11. a} Several answers possible. Example:

B
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Simitarly, you can demonsirate that A AEG = A BEG and A BDG = A CDG.

AE = AF

The auis of symmetry of an isosceles triangle is a median, a
perpendicular bisector, a biseclor and altitude of this triangle.
In an equilateral triangle, thare are three axes of symmatry
censidering that there are three congruent sides.

£ AEG = £ AFG | The aititudes of a triangle.

AG = AG - Any side is congruent to iiself.

A AEG = A AFG | Two triangles with a congruent angle contained hetween

wo corresponding congruent sides are congruent (SAS).

Similarly, you can demonstrate that A BDG = A BEG and A CFG = A CDG.

The six triangles are congruent, by transitivity,

Anciar o frr Critdant Ranle —\al 1
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12,

Hypothesis: | = Segment BD is ihe bisector of angle ADC.
= AD = CD
Conciusion: | AB = B0

STATEMENT JUSTIFICATION
L EJF = £ 3K Vertically opposite angles are congruent.
£ ED = £ GIH Vertically opposite angles are congruent.
LFIG= £ DA Vertically opposite angles are congruent.

LEF= 2 GlH = 2 D

Corresponding sides of congruent rhombuses
are congruent.

E; i ;E = Congruent sides of a rhombus.
R = {J = DJ
AED =AFGI=AHY Two riangies with a congruent angle comained

between two corresponding congruent sides arg
cengruent {SAS)

STATERENT JUSTIFICATION

AD =D By hypothesis.

< ADB ==~ BDC | Since, by hypothesis, segment BD is the bisector of angle
ADG it separates the angle ADG inato two congruent angles.

BD = B This side is congruent to #tself (reflexivity).

A ABD = A BCD | Two triangles with a congruent angle contained between
two corresponding congraent sides are congruent (SAS).

AB = BC in congruent iriangles, the cormesponding sides are

congruent.

Triangles EDJ, FJG and JIH
are isosceles.

Definition of an “isosceles triangle.”

Practice 2.1 (con!'d)

m L ED = m £ GJF =
m 2 HJl = 69°

Six congruent angles of 80° form an angle of
of 360°,

msEDd=m 2 DR =
mLFG)=m/ GRl=
m 2 HY = m £ I’ = 60°

In any gives isosceles triangle, the angies
apposing the congruent sides are congruent
and the sum of the measures of the interior
angles of a triangle is 180°.

Triangles EDJ, FIG and 1UH

A triangle with three congruent sides is

13. a) are equilateral called an equilateral triangle.
STATEMENT JUSTIFICATION
MY =0 By hypethesis.
£ ADB = 2 CDB lggl:uppfementary angle fo a right angie is alsc a right b) Several possible answers. Examp!e:
BD = BD Any side is congruent to ilseif.
A ABD = ABCD | Twotriangles with a congruent angie contained between
twe comesponding congruent sides are congruent {SAS}.

b) The observer must place the hammer at a
distance of V4332 cm or = 65.82 cm.

T4, a) Several answers possible. Exarnple:

Hypethesis: Guadrila’{eralé AEJF, BGJH and CLID are congruent
rhombuses.
Corelusion: | Triangle ABC is an equifateral triangle.
STATEMENT JUSTIFICATION

AE = DT = O = B =
BG = FA

Corresponding skies of a congruent rhombuses
are congruent,

Hypothesis:

AEJF, BGJH and CLD are congruent rhombuses.

Conclusion:

Triangles EDJ, FJG and I3H are congruent equilateral triangles.

© 2009, Les Editions CEC inc. » Resreduciion zuthorized

B=H=6F Corresponding eiements of plane figures or
congruent sofids have the same
measurements.

e =CB = AB The seqments are formad from congruent

segmen:s.

A ABC is equilateral

A triangle with three congruent sides is
called an equilateral triangle.
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g} Conjecture is false, an appropriate
counter-example would be:

Practice 2.1 (cont'd)

3. ay The conjecture is faise, an appropriate

Several answers possible. E fe:
counter-example would be: ara possible. txample

Several answers possible. Example:

A sguare.
i6.
STATEMENT JUSTIFICATION
5 £ o A = A8 The triangle is isosceles because the angles formed at the
base are congruent.
b} The conjecture is false, an appropriate BE = EC By hynothesis and AL = AR,
counter-example would be; e
BC =CB This side is congruent to itself.

Several answers possible, Exarmple:
The diagonals of a parallelogram are

congruent. ADRC = A ECB | Two triangles are congruent if they have a congruent angle
contained hetween two corresponding congruent sides (SAS).

£ ABC = ~ ACB| By hypothesis.

¢y The conjecture is false, an appropriate

counter-example would be: D = BE Corresponding congruent sides of congruent riangles are
congrient.

Several answers possible. Example:

17. The angles formed by the hands are not
55° congruent on the two clocks. On the clock
showing 12:15, the hour hand has turned a
guarter of the distance between 12 and 1, while
on the dock reading 3:30, the hour hand has
go° _ moved half the distance between 3:00 and 4:00.

18. No, triangles EFG and LMN are not congruent.

&) The conjecture is false, an appropriate Triangle EFG Triangle LMN
couriter-example would be: .
If the volume of the pyramid equals [ £ NML == 36° and m 2~ LM =
Several answers possible. Example: 2000 o and i the height e the | 90°, therefore the triangle LMN is a
sement £G} equals 10 cm, then: triangle 30° — 60° — 80°. Because
_ 2000 segements LM measures 20 om
Yelume = —— o
3 segment LN measures 10 om, since in
) arga of the base > height _ 26 000 a 30° - 60° — 90°, triangle the
8 ' 3 measurement of the side opposite 30°
Area of the hase x height = 20000 | angle is equal to half the length of the
, , Areacf the base x 10 — 20000 | MYPOtenuse.
A scalene triangle without an obiuse angle. MM = mINS & m e
] Area of the base = 2000 N
e} The conjecture is true. miC = vaoho - 200 = 107+ mNM
; e & 400 = 100 +m M
f} The conjecture is false, an appropriate m B = 20v5 w0 m R
counter-example would be: mGF = o oo
- & 10vV3 = m NM
. mGF = 10v5
Several answers possible. Example: 170 -, =
mEF" = mEG" +mGF The sides of the iriangte therefore
MmEE = 12+ ('10\-‘3)2 measure 10v3 cm, 10 em and 20 em,
mEF° = 600
mEF = 10vE
The measurements of the sides of :
triangle EFG are 10 6m, 105 om and
10vE em.
A rhombus.
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Practice 2.1 (coni'd)

14, 0 Hypothesis: | = ABCis atriangle
T =m0 = m BD
o s m L == m AE

s — —
S Conclusion: | DEisparallefto BA

andeE:%XmBA,

p e
R ] STATEMENT SUSTIFICATION
MmCB=mCD+mBD=2xmiB ‘
Hypothesiz: | o P§ = §T Wi _ 1 By hypoihesis.
(5 =S8R m 2
Conclusion: | The quadritateral PATR is a parallefogram. mGA = m OF +m AE =2 m O .
mTE 1 By hypothesis.
meA 2
STATEMENT JUSTIFIGATION 7 DCE = / BCA Superimposed angles.

f’afatlelogfam PATR A quadnlatgral is a plane figure formed A CED ~ A CAB Two triangles are similar if the

is & quadrifateral, by broken fines, ) o
cofresponding sides

05 =5k By hypothasis. are proportional.

PS =57 By hypothesis. £ EDC = ~ ABC When two triangies are similar,
corresponding angles are congruent

Point S is the midpoint of {SAS).

segment 0A and the midpoint | By hypothesis. e

of ?;egment T i DE is parallel to BA If two correspending angies are
cengruent, they are formed by a

Quadritateral PQTR The diagonals of a parallelogram intersect transversal intersecting two paralel

is a parallelogram. at their midpoints. fines,

mDE _ 1 )
WA 2 Since A CED = A CAB by 5AS,
Z0. The minimum width of the case is WOE - L mBA the raiio of all corresponding
. 2 sides is -
approximately 40.08 cm. 2
21. a) 8
22. a) 1 triangle. b} 1 triangle.
S " EY
| Similar
triangles

Hypothesis: | AE = EC BD = DC DE = FF Problem

Conclusion: | AF = CD Several answers possible. Example:
The maximum dimensions of the sound box is
175 ¢m, 175 ¢m and 210 ¢cm,

STATEMENT JUSTIFICATION
DE = EF By hypothesis.
AE = EC By hypothesis. Activity 1

) ) Segments AE and BD are parallel.
7 AEF = » CED | Vertically opposite angles are congruent.

0. If a transversal cuts two parallel lines then the

A AEF = A DBC | Two triangles are congruent if they have a congruent angle .
corresponding angles are congruent.

contained between two corresponding congruent sides

(5A3). . Angle ACE and angle BCD are congruent, because
AF = CD Correspanding sides of congruent Triangles are congruent. the angle is common to both triangles ACE and
BCD.

d. The ratio of similarity is 8.
e. The spotlight is set up at 4 m from the wall,
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Activity 2

a. 1 Line /y was moved downwards. 2

7y The angle beiween the transversals was
enlarged.

€y Two triangies that have two congruent

corresponding angles are similar (AA}.

. ay Two triangles that have one congruent angle

contained between corresponding sides of
proportional fength are similar {SAS).

b) Two triangles that have two congruent

3y The siope of lines !y, |, and f; were modified.
corresponding angles are similar (AA}.

b. ¥
Sereen| 1) %% 3 g% ¢) Two triangles whase corresponding sides are
] 1;% % proportional are similar {555).
5 15 13 d} Two triangles that have two congruent
14 b corresponding angles are similar (AA).
N 10 10
7 ! e} Two triangles that have one congruent angle
i 3 3 contained between corresponding sides of

proportional length are similar {SAS).

¢. Several possible answers. For example:
When three parallel lines are intersected by two
transversals, the segments formed on the
transversals are proportional. 3.

Two triangles whose corresponding sides are
proportional are simifar (S35).

)

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

Technomath
a. 1) 3 pairs of angles. 2y None. Practice 2.2 (cont'd)
3) 1 pair of angles. A ~ 6.64 m
b, 7y 100120 60, T
' 50 60 38 5. The perimeter is 27.6 cm.
75 _ A5
2 g5 =30=1> 6. a} x=3cmandy=28cm.
3)2:—83%m2 by x=28cmandy=0.71 cm.
¢. Triangles ABC and DEF are similar. ¢ x=1cmandy= 351 cm.
d. 1 No. 2y No. d}y x=31cmand y = 4.9 cm.
e. 1) Several possible answers. For example: ) x =576 cmand y=1.78 cm.
M fy x=1.77 cmand y = 2.97 cm.

7. &) No, because the 50° angle can be, in the
case of one triangle, the angle between two
congruent sides and in the other triangle,
one of two congruent angles,

b} Yes, with the exception of an angle of 60°.

2y Only if the pairs of proportional sides are Practice 2.2 (cont'd)

located on either side of the pair of congruent 8. a} A singie triangle.

angles. Two triangles that have two congruent
corresponding angles are similar (AA).
Practice 2.2 Vertically opposite angles are congruent.

If a transversal intersects two parallel lines,
then the alternate interior angles formed
are congruent.

1. a) Two triangles whose corresponding sides are
proportional are similar (S55}.

b) Two triangles that have one congruent angle
contained between corresponding sides of
proportionat length are similar (SAS).
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B) 4 triangles.

Two triangles that have two congruent
corresponding angles are similar (AA).

Any angle is congruent to itself. if a
transversal line intersects two parallel lines,

then the corresponding angles are congruent.

Q. The light source must be at 1.05 m from

the object.

16. a) 4 m By 114m

15 a)

STATEMENT JUSTIFICATION
2 ABB =~ BDC | Two right angles.
~ ABD = £ GBD | Two complementary angles to the same angle,
AABD ~ 4 BCD | Hwo wiangles with twe corcesponding congruent angles are
similar {AA).

by 1 % mm 2) 2—3Q mim

Practice 2.7 {cont’d)

12,
Hypothesis: | e The quadrilateral ABCD is a trapezoid.
e The diagorals BD and AC intersect at point £

i mBE  mAE

Consluston mEF mTE
STATEMENT JUSTIFICATION

£ MBE = £ EDC | These angles are alternate interior, therefore congruent.
< BEA = ~ CED | Vertically epposite angles are congruent,
AABE — ACDE | ByhAA
mBE _ mAE The ratio of the lengths of the corresponding sides of the
mED  miE fwo triangles is constant,

13. a) The height of the pyramid is 137 m.

b) The length of the shadow would have been

106.86 m.
14.
Hypothesis: AE \ €D and FB are thwee altitudes of the isosceles
{riangle ABC.
P mAE _ mBE
GConclusion: Weo  mED
STATEMENT JUSTIFICATION
Z AEB = » CDB | The altifude of & triangle forns a right angle to the base,
/ ABE = » DBC | Common angle.
A ARE ~ A CDB By AA.
%% ;—':—g_—;- The ratio of the lengths of the cerresponding sides of the
two triangies is constant.
15. 136 m
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Manipulating
algebraic
expressions

Problem

The possible dimensions of the panel are
27 dm by 10 dm and 31 dm by 11 dm.

Activity 1

a 1 12xy + 9x + 8y + 6
D 3x(dy + 3) + 24y + 3)
3y 4y + 3Bx + 2)

k. Yes. When multiplying the two binomials you
obtain the original polynomial.

Activity 1 {cont’d)

c 0 1Z2xy — 3x + 16y ~ 4
5 3x(4y - 1)+ 44y - 1)
3y (4v — 13(3x + 4)

d. B
3y + 1
f }
y ¥ v 1
X Xy XY Ay
2x+ 3 ; : . .
X i XY 1y XY

2 By + DH2x + 3)

3) The product of these two algebraic expressions
is initial polynomial.

4 2x+3

e. ) Gx+2)y+3) 2) 2x+ 3y + 2)

Activity 2
a. x2—y?
b. No. There is no common factor to both terms.
¢ X(x—y) 2 yx—y)

H X -y tylx—y) A -yt y)
d. x=Nx+yy=x —xytyx—yr=x =y
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1} The green sections creates a square.
2y The red sections creates a square,

3y Figure ABCD is a square. 5
.o Cx+3(2x+ 3
. (2x + 3 2x + 3}:4X2+6x+6x+9
=4x* + 12x+ 9
Activity 3
. 6 . 3
a. 1y t= nr==
_ 9
b. t=+
€. No, s # O because you cannot divide by 0.
d an+ 12 A+ 3) _ n+ 3
. 4n T 4n n
. 3 4n+12% [ 3 4n + 3N
2. d*St:‘&(ni-ﬂBJ( n4r} ) {n :13)( ”4n )MEm
f. No, because you cannot divide by 0,

n+* 0andn# -3,

e) “ﬂ,(i(”é:mj). £y -

T — 4x

2 .
15%,)«;&0,)/7&0

a}

o) 'X';ﬂ',xv&O,yiO

e) ol w0,y #0

W
£y = A= 3) 72)“ 3*, X+ 3, x+ -7
8y
9x!

24x + 1)
X0~ U,x#O X #

~x+8

L

) x#0, vy 0

h) al

i) o

R “

g. Yes, by factoring the expression in the
denfminator and then by simplifying, you get:
326+ 1) 6.
_ d 58 % 5t _ [ 5F 326+ DY
h. s=¢= - =1 =
2t 41 688 + 3t 2t + 1 5t
= e ) ) - ) 20
i. No, because you cannot divide by 0, f # %
Praa:ﬁe:e 23
1. a) Yes. 1 > 0,4 > 0 and 4 = 21 V4. 5
b) No. -144 < 0
<) No. -9 <0
~d) Yes. 64 > 0, 81 > 0 and 144 = 2V64 V381,
e) No. 15 # 2V3 V5

) Yes. 25 0,4 > 0 and 4 = 217 /1.

ca) (X Dy + D b) (13x — 1)2
g (x+ Dy - 2) d) 20y — 2)x + 1)
e} 4(x — 3y)(x + 3y) Yy G+ 27y — 6)

Practice 2.3 (cont’d)

ay 1 (2 + Z2x) cm?
2y (5% + 10) cm?

3 (X +7x+ 10 cm?
by 1) (x+ 5)x + 2)
B+ e+ 2)— 2x+ 2)

¢ You will get the same factors as b} 1.

a) 7y o= S’n:'i b) m*3,n22
c)m:--%,n-"% d)m:-;,n%3
&) m=4,n=2 £y m=3,n=1

‘8. The radius of the dial is 4 cm.

9. ay The length of the red line measurement is

(4% — 4y + 40) m.

by The area if the combat surface measures
(20x — 20y + 100) m?,

g (Gx + 39)x — ) hy Gx + Ty — 1)

iﬂ?éwz DG 10.

Ky (% w)(y + 8)

§)(\/§*2)xﬂ3)((\/§+2)x+ 3) LS
3.8 x + 1 b) 3x — 4

d) 5x — 4

e} x+ 2 f) x2 - 2x— 1 12
4. ay & b) vy

9 1y d) S5+

28

VFCImiad 9 B Cunnlamantans recmuirac »

Practice 2.3 (cont’d}

Ancinar ot foar Sritdons Ranle - Ainl

56 26 28
a)X_4+—“F:““7““ b)ZXA?‘Fm
) 2x+9 dy 7x + 5
a) Two triangles that have two congruent angles

are similar (AA).

b) (%2 27X )cm2

T 2x g
a) The area of the habitat is (x -+ T0)y + 12) m2,

b) The width of the trench to the West and East
of the dry area is 5 m. The width of the
trench to the North and South of the dry area
is6m.
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e. 1) Two triangles with two corresponding
congruent angles are similar {AA).

Pracilce 2.3 (cont'd)

13, ﬁ; 1 2y Point B' is a reflection of point B over axis CD.
14 75(2. -8 X}.,}.. 9 3y Two triangles with two corresponding

T2 v 1Y congruent angiles are similar (AAY
5. a)y 1 Matty's cycling time is represented by the

Corresponding angles of similar plane figures or

fssrjriss:'?iigﬁsge;%f where s corresponds to simiilar solids are congruent and the-measures. of

) ‘ the corresponding sides are proportional. So in
2y Matty's running time is represented by the this situation, this propertion is related to

term &, = %, where s corresponds to the correspending sides.

running speed. g. The minimum distance that the probe will have o

3y The total time is represented by the travel is approximately 80.77 m.
EXPIession e = % + %

by His oycling speed was 40 km/h.

20 Technomath
16, /x+ 19+ 5y a0 VI TS p VOF D)

b} Several possible answers. For example:
Approximately 3.5 km from point D.

Optimizing a €} 150 km
distance

Practice 2.4

Problem
1. a)} The triangles are not similar,

The distance from Person A to the refiection of 5 The triandl il
Person B is 15.2 m. ) The triangles are similar.
Two triangles that have one congruent angle

contained between corresponding sides of

Actlvity 1 proportional lengths are similar {SAS).
a. AP,B route is the shortest. ¢} The triangles are not similar.
b. 1) 75— x 2 V(207 + x?) d} The triangles are not similar.
3y V(107 + (75 — x)?) 2. a)n 1728 km 2} = 36.80 km
b ) = 4.59 km 2y = 21.4 km
Activity 1 (cont'd) 3. a) (69; 0) b) (01 36 )
c.
Distance Distance Distance Distance Length of Practice 2.4 (con t’d)
fromDtoP | fromCtoP | fromAtoP | fromBtoP trajectory 4. =~ 30.97 cm
(m) (m) {m) (m) () ) _ . _
0 6 2236 65,76 8813 5. a) The height of Part 8 is approximately
10.71 cm.
2 %0 = 32.02 =088 | =80 b) The lateral area of Parts @ and @) of the
40 15 ~ 44,72 == 36.40 = §1.12 hourglass is approximately 215.46 cm?.
45 30 w 45,24 = 3162 = 80.87 6. The oil company should build a platform at
approximately 1,272.73 m from point A.
55 20 =~ 58,52 = 2236 = §0.88
60 i3 = §3.25 = 18.03 = §1.27 .
Practice 2.4 (coni'd)
70 5 = 7280 =~ 11,18 ~ §3.98
7. The surface to repaint is 381.3 m2
d. Scientists should locate the probe’s Recharge 8. Each purple section has an area of 27 cm?.
Station 45 m from point D. G ~ 44.72 cm
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m AR m BC m AC
Screan 6: AT T mER = mAp

Two triangles whose corresponding sides are

= 1,12

Practice 2.4 (cont’d)

10. The amount of lumber reguired is approximately

2519 . proportional are similar.
11. Leg (D = 116.62 km 3 Screen 3: TEE — 2e — ML < 180
Leg @ ~ 102.59 km Screen 4; AL _ MBC . mAC 448
2. Building A =~ 11781 m Screen 5 g% = n”:(g:_E = ﬁgg ~ 103
Building B: ~ 235.61 m Screen 6 DAB _ mBC _ mAC 3 24

m BH m CH m BC

Two triangles whose corresponding sides are
proportional are similar.

Moetric relations b. 1) Screen 3: 32.955 cm?
Screen 4: 35.6 cm?
Screen 5: 83.916 cm?
. 2
The height of the Dubai Tower is approximately screen 6: 22.5 cm
705.18 m. 2y Screen 3: 32.955 cm?

Screen 4: 35.6 cm?

Building C: = 153.22 m

Problem

Activity 1 Screen 5: 83.916 cm?
a. 1) Two triangles with twa corresponding Screen 6: 22.5 cm?
congruent angles are _S'mflar (AA). c. In a right triangle, the product of the length of
2y Two triangles with two corresponding the hypotenuse and the corresponding altitude
congruent angles are simitar (AA). equals the product of the length of the sides of

3y Two triangles with two corresponding the right angle.

congruent angles are sirmilar {AA). d. 1 Na.
mTB mAC mDA '
b ) E = mTE - B _ 2y No.

, MAC _ mBC _ mAB
) m AD m AB m DB
m AC m AD m D Practice 2.5

1. a) A ABC, A ADB and A BDC.

3 mAB ~ mEBD ~ mAaD

|
|
|

. mAC  mAB _ mBC
. mAC _ mAB _ mBC
3 6.25 cm AABC ~ABDC: e = 155 = wmbe
. mAE  mAD _ mED
A ABD ~ A BCD: mEC = MG~ mTE
Technomath ¢y AABC ~ AADB x k= 1.25
a. 1) Screen 3; Meh = MmN o 2 A ABC - A ADB X k = 1,67
cen 4. MCH _ mBH _ mBC A ABC ~ ABDC X k = 1,
Screen 4 —g= = o = o= = 1.6 : ¢ 33
Screen 5. MCH _ mBH _.mBC 14 d} Two triangles are similar if their corresponding
CIEER X1 \WBH ~ mAH ~ maAB sides are proportional.
. mCH m BH m BC
Screen 6 Sw < AN map = 0.5 2. a) 2cm
Two triangles whose corresponding sides are In a right triangle, the length of the altitude
proportional are similar. drawn from the right angle is the geometric
. mAB_ mBC _ mAC f the length of the two segments that
2) Screen 3: e m o = T = 1.20) mean o g g
mAH - mBR T mAR determine the hypotenuse.
Screen 4; a3 . MIC _ MAL 4y gg
¢ “MmAH T mBH ~ mAB -

m AB m BC m AC
Screen St o = Eww < AR Y 172
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b} 3.2 cm

In a right triangle, the product of the length of
the hypotenuse and its corresponding altitude is

Practice 2.5 (cont'd)

17. a) The length of one side of this coin is 5.4 mm.

equal to the product of the length of the legs. b) The length of segment CD is 5.22 mm.
3. 587 am 8. The distance is approximately 44.32 m.
4, 12.9%am 19, = 74.88 m
5. 3079.49 cm? 20, The loudspeaker are approximately 14.74 m

off the ground.

21. The length of the wooden spreader BD, is 76.8 cm.

Practice 2.5 (cont’dh

6. A computer-controlled saw must start cut at .67 cm
from point D.

7. Lengih of segments
a b c m 1 h
a) g 12 15 5.4 9.5 7.2 Chronicle of the past
BY: 45 | 8vE | 0 4 16 8 .o =471 am
Q| 1o 75 | 125 8 45 6 2. a)
5 2331 en R P
1) Length associated with x | 2) Geometric statement Conclusion: | A ABO — A DCO

a} | Approximately 1.98 om (m TI:“?)P =mAD x mBC

b) | 405 cm (mTBJ — m AD x m BD STATEMENT JUSTIFICATION

<) 12cm {m Ei}‘z D % m A AB j/ CD By hiypothesis,

d) | 40cm (m E\JQ —fm E}z +im %)? £ BAD = £ CDO | When a traqsversai inersects two parafiet lines, the
. N : ; corresponding angles are congruent,

£ ABO = ~ DCO | When a transversal intersects two paraliel fines, the
cofresponding angles are ongruent.

Practice 2.5 (cont”
(cont’d) A ABO ~ A DGO | Two triangles are congruent if they kave twa corespending,
10. a) The distance is 4 km, congruent angles (AA).

) The distance is 6.93 km.

) _ b} Yes. Since the pairs, sides AC and DO and sides
¢} The height of the balloon is 3.46 km. AB and DC, are two pairs of corresponding
11. ~ B27.08 cm? sides of similar triangles the ratio of their

fengths is the same.
12. a) The height of the dam is 61.47 m. 3

b) The minimum water level to maintain

in the basin is approximately 36.29 m. Hypothiesis: | « m A8 =2m

s mAC=32m
13. The console is 2.83 m tail. o mAD =125m
Gonclusiom | A ABC ~— A ADB

Practice 2.5 (cont'd)

14 5 m he f ¢ th STATEMENT JUSTIFICATION
. a) 5 m from the foot of the tree. wiE nB —— WG TR ”@ziz}ﬁ
b) . 8.33 m () 5 m above the’ mAB mAD mAB 2 m Al 1.25
ground. £ BAD = / BAC | Common angle.
d) =~ 2.08m e} =542 m A ABC ~ A ADB | Two triangles that have a congruent angle contained
. i hetween two corresponding sides of proportional length
"""""""" : 15. The maximum headroom is 2.08 m. _ are similar {SAS).

16. The volume of this recycling container is
approximately 58.14 m3.

© 2009. Les Editions CEC inc. » Heproduction awthorized WIS{ON 2 B Supplementary resources = Answer kev far Student Book — ol 1 31



in the workplace
1.

The lenght steel rod A is approximately
80.78 cm.

Triangles EFt and FGH are congruent if segments
EF and FG are congruent by ASA, otherwise they
are similar by AA, since there are two pairs of
corresponding congruent angles formed by
paraliel segments intersected by a transversal.

3. The length of the keam is approximately 1.67 m.

The depth of the Catch basin (D is 3.83 m and the
depth of Catch basin @ is 3.53 m.

Overview
1.

ay No.

b} Yes.

) Yes.

dy No.

ey No.

/

S
a) False. :

by True,

¢y True.

37 WICHMRL 7 BB Connlamantan: roenitread o Ancwmar bav far Crudant Ranlk _\al 1

3.

) False,

> e

e} False.
4 Vi2s
: g Vg5
5
12 -
ay 1 57 Or = 0.71 cm. 2 1.62 cm
3y _6_};15" or = 147 cm. 4 179; or = 2.61 cm.

by No, because the lines EF and GH are not
parallel.

Overview {cont’d)

4, ay m=2 By m=40 <) m =625
dym=- e m=3 f) m=20000
B

3
§. a) Neither.

b) Congruent triangies. Two triangles are
congruent if a congruent correspending side is
contained between congruent angles (ASA).

¢} Similar triangtes. Two triangles with two
congruent carresponding angles are
similar (AA).

d) Neither.

e} Similar triangles. Two triangles whose
corresponding sides are proportional,
are similar (SSS).

=

} Similar triangles. Two triangles whose
corresponding side sare proportional,
are similar (§55).

Overview {cont’d)
z.

a} Two triangles that have corresponding
congruent sides are congruent (555).

b) Two triangles that have corresponding
congruent sides are congruent (SSS).

¢) Two triangles are congruent if the angles
between the two corresponding sides are
congruent (SAS).
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d} Two triangles that have a corresponding
congruent side contained between two
congruent angles are congruent (ASA).

8 ay (0+ blx+ y)

by 3x¥(x — 2)

c} (x -+ 34y + 5)

gy (50" — 8bH)(5¢" + 867
e} (b+ 3¥c— 2)
fy 2(z — 2)?
gy (2o — 3K2Zx + y)
Ry (7aZx + v){x — 2ay)
By (x— Dix+ 2
i3 3b— a)(4b — x?)
kY 2{m — 1)
1y (- 2324 - 529
my(x—-yv—13){x—-yv+ 13
Rp(m-n-1)m-n+1)

9. a} (5x+ Z)ydm and (y — 4) dm.

DY 12 dm and 6 dm.
¢y x = % and x = 4.

1@, This persen would cover approximately 35.36 m.

Diverview {(cont’dh
T1. The volume of the semi-trailer is 88.44 m>.

12. a) The ratio between the perimeter of
Rectangle A and the Rectangle B is: 5 -

b} The ratio between the area of the Rectangle B
and the area of Rectangle A is: ngi 35).

13. a) x=2.88cm B x=1.2cm
dy x= 3.6 an

O x = ‘lff:?, or =~ 0.87 cm.

Cverview (cont’d)

4. Adistance of 3.18 m,

15. The perimeter is 6(m + 4n + 2) m.

16. The school is approximately 3.27 m tall.

17. The area of the green triangle is 4 dm?,

Overview (cont’d)
18. m AB = 5 hm, m BE = 3 hm, m CD = 4.2 hm
19. The height of the image of the person is 10.8 cm.
200 = 1299 cm
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21.

The area of the orange triangle is 32 dm?,

Overview {(cont’d)

22,

23.

24,

25,

The area of the recordable section of the

compact disc is w(R — r)}{R + ).

a) The expression that corresponds to the speed
of the moving object is (x* + 3} m/s.

b} The expression that corresponds to the time
of movement is {x - y) s.

ay 1y Several passible answers. For example:
Triangles ABD, BCD, ADF and BDF
are all similar to triangle ABC.

2y Triangle ECG is congruent,
therefore similar to triangle EBG.

3) No triangle is similar to triangle BED.

by 1y The triangie EBG is congruent to

triangle ECG.
2y Mo friangle is congruent to triangle FDB.

The shortest length of wire to purchase is at
feast 29.73 m.

Overview (cont’d)
26.

27.

a} The fength of segment BC is 6.65 m.

- ' i1 1
b} The length of segment A} is 0.81 m.
a) STATEMENT JUSTIFICATION
£ BRA = s DOP If & transvorsal inersects two paralal lines, ther the alternate
interior angles are congruent.
£ BAR = £ PDO If & transversal intersects two parallel lings, then the alternate
interior angles are congruent.
By hypothesis,
ABRA = A DOP Two triangles with a corresponding congrugnt side
coptained hetween two correspanding congruent angles are
cangruent (ASA).
STATEMENT JUSTIFICATION
£ FGP = £ bR If & trangversal intersects twa parallel lines, then the allemate
b) intesior angles are congruent.
£ FPG =« OFD Verticatly opposite angles are congruent.
AFPG -~ AOPD Two friangles are simitar if they have two corresponding
congruent anglas (AA).
£ PDG = £ 5C [f a transversal intersects two parallel lines, then the atternafe
interior angles are congruent.
£ DOP = ¢ 80C Verticaily ppposite angles are congruent,
A OPD — A 0S8 Two triangles are similar if they have twa correspanding
congreent angles (AA),
£ 80C = £ SAR If a transversal intersects two paraliet lines, then the alternale
- inferior angles are congruent.
£ OS8R = ¢ 080 Yerticafly opposite angles are congruent.
A0SR - ACSD Two triangles are similar if they have two correspending
cangruent angles (AA)
A SR(G -~ A GFP By transitivity.
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28.

29,

¢y 1 = 566cm % =8 cm
3y = 11.31 cm 4 = 14.78 cm

a} Two triangles that have corresponding
congruent sides are congruent {555},

B} Two triangles that have two corresgonding
congruent angles are simitar (AA).

¢y B 3.6cm 2 64 om
3y 4.8 cm
10x + 6y + 6 cm

Bartk of probiems
30.

31
32.
33.

The distance between the fwo antennas is
approximately 63.25 m,

m Ct==1.38m
The height of lamppost is 21.8 m.

The area of the blue section is
63x+ Ny + 9) cm?,

Bank of problems (cont'd)

34.
STATEMENT JUSTIFICATION
AE = AB Two sices of a ragular pentagon.

AB = BC Two sides of a regular pentagos.

/4 EAB = ~ ABC | Twointerior angles of the same regular pentagon.

A AEB = A ABC | Two triangles with corresponding congruent angle between

two corresponding congruent sides, are congruent (SAS).

AC = BE The corresponding sides of congruent triangles are
congruet,
35. The length of the base of Building A is

36.

approximately 23.38 m and the base of the
Building B, approximately 12.83 m.

The volume of right circular cone is
approximately 138.24 cm?.
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! From lines to systems of equations

; Alr traffic control

The following is an approeach used to determine the
lines that form the boundaries of each air corridor, the
coordinates of the vertices of each of the three polygons
that correspond to the common flight zones as well as
the area of these zones.

]

@

Determine the coordinates of point D by using
the point of division formula:

(400 + 1% 480,100 + | X 360) = (480, 160).
Determine the coordinates of point | by using

the point of division formuia.

Since point | shares segment DI in ratio 4:1, point
| is situated % of length segment Di:

(480 + % X Ax, 160 + ¢ X by} = (240, 480)

= Ax = —300 and Ay = 400

Therefore |: (480 + Ax, 160 + Ay) = (180, 560).

Determine the equation of lines AF, Di, AL,
FL and GK.

AF:y=3x- 200, DI:y=-3x + 800,

ALty = 3x+ 0 Floy=-Jx+ A0

and GK: y = *%x-{—L;’O_

Determine the coordinates of point B. Between
point B and point D, the variation is (86, 60).
With lines AL and AF being perpendicular and
the air corridors having the same width, between
point A and point B, the variation must be

(-60, 80). Therefore B = (340, 180).

Determine the equation of line BE: y = %x — 75.

By using the comparison method, determine.all
the coordinates of points A to L, which are the
intersection points between two lines.

The coordinates of points A, F and | are provided
in the graph.

The coordinates of points B, D and | were
determined in the procedure above.

The coordinates of the other points are:
C(420, 240), E(740, 480), G(800, 400),
H(660, 420), K(100, 500) and L{40, 580).

By using the formula of the distance between
two points, calculate the length of side AB.

AB = V(400 — 340)2 + (100 —180)°

The area of this zone is 10 000 m?,

Calculate the area of quadrilateral EFGH.

Since it consists of a rhombus, the lengths of
the diagonals must be calculated.

Datermine the distance between points £ and G,
EG = V(740 — 800)? + (480 —400)

= EG =100m

Determine the distance between points H and k.
FH = V(880 — 660) + (460 — 420)?

= FH == 223.6068 m

The area of rhombus EFGH is approximately
11 180.34 m2

Calculate the area of quadrilateral 1JKL. The two
diagonals have the same length as those obtained
for the previous rhombus. The area of this
rhombus is therefore 11 180.34 m2

Present the final resulis in a clear manner.

Eguations of the iines defining the boundary of Air corrddor (1):
4 1908 4

TAEY Sl y=rgrt 800

Ceordinates of the points defining the boundary of the common

fly zone ABCD:

A400, 100y, B(340, 180); C{420, 240), D(480, 160)

Area of zone ABCE:

10 000 m?

Equations of the lines forming the boundary of Air cerridor @:

y=%x—200 y= --%x ]
Coordinates of the points forming the boundary of the commen
fly zane EFGH:

E(740, 480), #(880, 460) G(809, 400), H(6E0, 420)

Area of zone EFGH:

11,186.34 m?

Equatiens of the lines defining the boundary of Air corridor @:
1 4180 1 3600

y=ogkt T y=rzat e

Coordinates of the paints defining the boundary of the commaon
ily zone {JKL:

{186, 5603, J(240, 480, K{100, 500), L(40, 580)

Area of zone RIKL:

Calculate the area of the zone formed by 11 480,34 m?
square ABCD.
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A precision tool

The foilowing is an approach on how to write up o
propasal for the construction of the T-km of road.

e Establish that the thickness of the foundation
layer is 80 cm and the thickness of the asphalt
layer is 20 cm.

e Calculate the area of the foundation layer.
08m x 8m = 6.4m?

e {alculate the volume of the foundation layer.
6.4 m? % 1,000 m = 6400 m?

e Calculate the cost of this layer.
6400 m? X $5/m3 = $32,000

s Determine the difference in level of the road
starting from the slope: % = %m x = 0.08 m,
Therefore, from the centre of the road o the
shoulder of the road, the difference in level is 8 cm.

¢ Calculate the area of the asphait: imagine a large
rectangle measuring 8 m in width by 28 cm in
height separated into four triangles measuring
4 m in base by 8 cm in height.

Arca = 8 x 0.28 — 4 (#2008} = 1.6 m?

e Calculate the volume of the asphalt.
1.6 m? % 1000 m = 1600 m?

e Calculate the cost of the layer of asphalt.
160G m? x $80/m’ = $128,000

s The volume of the foundation layer and the
volume of the asphalt layer must correspond to %
of the total volume; the volume is 8000 m?.

¢ Calculate the volume of the base layer by
proportion: 3200 m?3,

s Calculate the cost of the base layer.
3200 m* x $10/m? = $32,000

# The area of the base layer is therefore 3.2 m?,
& The base layer is formed by two trapezoids.

¢ Calculfate the measure of both vertical sides of
these trapezoids:
(x+x+ 008y x4
5 = 1.6

X = 0.36 m

x{

| x + 0.08

4 m

¢ Determine the coordinates of points A, G and H

on the y-axis: A0, 1.36), G(C, 6.8) and H(0, 1.16).

e Determine the coordinates of points B and I
B(4, 1.44) and I(4, 1.24).

T A SFICEMRE T BB Cosndamiantan. sarasirnns o fedeine b fae Crondons Dnnk Vinl s

Determine the coordinates of points C, D, Eand |
C(8, 1.36), D{(8, 1.16), £(8, 0.8) and F(8, 0).

Determine the eguation of lines AB, Mi, BC and 1D.
AB:y = 0.02x + 1.36, Hl: y = 0.02x + 1.186,
BC:y = 0.02¢+ 1.52 ID:y = -0.02x + 1.32.

Determine the inequalities that border each laver.

— Foundation laver: x=0,x=8,y=0
and y = 0.8.

-~ Baselayern: x= 0, x =8, y = 0.8,
y=002x + 116 and vy = ~0.02x + 1.32.

~ Asphalt layer: x= 0, x = §,
y = 0.02x + 1.16, v = ~0.02x + 1.32,
y= 0.02Zx + 1.36 and v = -0.02x + 1.52,

Present the results in a clear manner.

V&
A0, 1.36)|. —————
- Hio, 1.16) i, 1.24) (8, 1.1
Asghalt Base layer -
GO, 0.8} w 8
Fourdalion ayer
R0
43 8m X
Cost of materials
Asphait Foundation fayer Base layer
$128,009 $32,000 $32,000

The totai cost for the construction of 1 km of road would be $192,000,

Inequalities defining
the foundation layer;
x=0,x=8,
y=0,y=08

nequalities defining
the hase layer:
x=0,x=8y=08,
y=0.02x + 1.16,
y=0.02x + 132

Inequalities defining
the asphait layer:
x=0,x=8§,

y = 0.02x + 1.18,
y = —0.02x + 1.32,
[y = 0.02x + 1.36,
y = ~0.02x + 1.52

Prior learning 1

a.

1) y= 15 000x
2) y = 14 900x + 6000

The company must build 60 vehicles to make
a profit.
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Prior learning 2 Knowledge in action (cont'd)

a. For February, the expression is Za — 550. 7.ay Hh x>0 by 1 x>0
For March, the expression is g + 100, 2y x> 13,16 7 X 9.6
For April, the expression is 2a ~ 350. 3y x e [0, B.45] 3 ¥ e 10, 7.07]
For May, the expression is . €y 1 x> % dyy x>0
For june, the expression is @ + 50. 2y x> 13.87 2y x>=4.17
b. The employee received $500 in January, 3 X e ]%, 10,69‘ 3 x e 10, 2.69]
3450 in February, $600 in March, $450 in April, '
$500 in May and $550 in June. 8 a)n Distance covered by lan
i and his horse as a function of time
Distance 4
- ™ 500 4 /
Knowledge In action
k 450
1. a) (14, 16) b) (3. - %) o
1
C) (ME’ %) d) (‘EO, ..... 13) 250 //
g 4 /|
&) (3 5] fy (21,1) 300 7
54 93 250 Lo /
9 (2.5 o (1. %) }
. 2 200 b
i (6, ?) 150 /
- 16 -8 A
2. a) =~ (15.09, 1.45) b) ( ! »gw) 100 1 ,//
¢y {15, 130) dy (~32,72) 50
2 29 } s
ey (1, 35) f) (Wﬂ 1 0 10 20 30 40 50 &0 70 80 90 100
Time
)
Knowledge in action (cont'd)
3. a) d=2 by p<<19 2) Distance covered hy Malika
= and her horse as a function of ti
 o=3 dyg=38 Distance 4 unction of time
ey (< v £ r=b ™ 500 /
hWys=m+35 450 y
4. 400
by a=8 30 /
300
d)y b= 110
250
ey m= 4.2 i c=-5 260
g) == _%2 h) x> 2 150 // 3
A
N ox= L D ox=1 100
_2 .18 = A
k) X << 3 E) X = EY 50 7
6. &) x:tmeinh 1 | o
y: quantity of fuel left in the plane 0 702030 40 50 €0 70 80 90 1%%8

b) v = -500x + 1850; y = ~100x -+ 1000 ®

¢} Both planes hold the same guantity of fuel b) Both horse riders would be side by side 160 m
approximately 2,02 h or 2 h 1 min 15 s after from the finishing line.
the first plane takes off. ¢) 1y tan and his horse take approximately

80.19 s to complete the race.

2y Malika and her horse take approximately
73.53 s to complete the race.
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d. The Survey Marker shares segment DC in the

Points and ratio 2:1.
Segmentﬁ in the &) 1) The coordinates are (40, 30).
Cartesian piaﬂ@ 2) The coordinates are {60, 9G).

3) The coordinates are (60, 30).

Problem

Activity 3
a. 1t must be shown that m AM = m BM = m CM.
b. A, b), B(a, 0), C(C, 0)

a b
Vo + b Vo T B Va? v 2
d b 7 n 5 3y 5

e. mAM =m BM =m CM
£, This representation facilitates working with the

coordinates of the vertices of the triangle, because
they consist of a minimum number of variabies.

Technomath

a. 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 slope
of segment AB have been changed.
A7+ 6.7

The shortest length of cable for this project is

approximately 5367.58 km. b. 1) Forexample, for Screen 3: = = 4.2.
2y for example, for Screen 3. J;?W = 3.1.
€. 1) The quotient and the slope of segment AB are
Activity 1 ' identical or almost identical.
a. The vertical change is 2. 2) Screen 4: =~ 5.94 cm
b. The horizontal change is 10. Screen 5: = 10.57 cm
¢. The coordinates are {2, 0.25). screen 6: =~ 10.8 cm

d. 1) No, there is no relation between the slope of a
segment and its length.

.

It is a right triangle.

e. 1) The distance is 2 m. 2 The s 5 0
e slope is 0.

2) The distance is 10 m. . .
3y The slope is undefined.

3) The distance is approximately 10.2 m,

Practice 3.1

T. Several answers possible. Example:

Activity 2
i B : Because (3 — 6)? = (6 — 3)? since (-3)? = 37 and

a. The coordinates are (10, -30). because (4 — 8 = (8 — 4 since (~4)2 = 42,
b. 1 The coordinates are (-40, -30). 2. a) V58 ~ 7.62 u

2y The coordinates are (10, 30). b) /349 ~ 18.68 u

3) The coordinates are (-40, 30). ) 10V145 ~ 120.42 u
¢. The Survey Marker, P is situated closer to point C \ETRE

since if the segment were to be divided into three, d) V5785 ~ 76.06 u

point P is situated two parts from point D and one e) V154.25 =~ 12,42 u

part from point C.

3 WICIIM 2 B Cunnlamantars racnurrac o Ancwar lav far Condant 2ank Al 1 FIAA0 | Edifinne CEC D s T8 s s sllnrsn B sure oma o BB oo o




3. a) +
<} 6 dy 1
4. a) Aright triangle.
b) An equilateral triangle.
£ An isosceles triangle.
d) A scalene tifangle.
e) A parallelogram.
T} A parallelogram.
g) A rectangle.
b} An isosceles trapezoid.
i) Asguare.
i} A rhombus.
5.8y (9,7}
<y (0, 8)

by (10, 14)
dy (1, 0)

Practice 3.7 (cont'd)
25
&. a) (7, T)

&) (7, 9.25)

B} (6, 1)
dy (1, 4)

e) (6,12) 0 (13 %)

2. ay 90°
by O
cy 10
d} This ratio causes a division by €.

e) The stope is undefined.

Practice 3.1 {cont'd)
1¢.

ay ML(O, @) My(b + ¢, @)
by H 0 2 0 EYIRY
£} By 26 N b+ 3y Zc

d} This segment is parallel to the bases since
their siopes are equat and b + ¢ s equal to
half the sum of 2b and 2¢.

1. a3 The Znd outlet divides segment AB in the

ratic 1:3.

B} The 4th outlet divides segment BA in the
ratio 1:3.

¢} The 3rd outlet is located at half the fength
AB.

Practice 3.1 (coni’d)

12. The agent can cover 212w u?, that is
7. approximately 666.02 u°.
13. a) The object must cover a distance of
Cle, ) approximately 34.98 m.
0ff5%, &) b) 1) The object moves at 0.6 m/s.
. 2y The object moves at approximately
D x 1.21 m/s.
3y The object moves at approximately
Given quadrilateral ABCD and points M, N, O and 0.72 m/s.
P as the respective midpoints of sides AB, BC, CD €) 122 objects can be processed,
and AD, Calcutate the slope of segments MN, OP,
NG and NP pe of segments 14. 164 882 students were enrolied.
Slope of MN Slope of GP Slope of N0 | Slope of MP Practice 3.1 (cont’d)
b—;q—g d g o gw?;w‘»’ - 29 b 15. a) The coordinates are (%, 0).
c T“¢late a8 "¢ iatc ¢ a AT a
z TETE z 7 El b} The distance is 1.5 u.

Quadrilateral MINOP is a parallelogram.

&. a) The coordinates are (2—1, %)

b} The length of the new road is V 74.5 km,
that is, approximately 8.63 km.
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16.

17.

¢y The distance is approximately 6.18 u.

a) The distance is approximately 92.2 m.

b) The distance is approximately 26.34 km.

ay 1y The rope is attached at a height of 3]_0 m.
2) The rope is attached at a height of l—? m.

by 1y The length of the rope is approximately 1.54 m.
2y The length of the rope is approximately 1.34 m,

WISION 3 B Sunslementary resources « Answer kev for Student Book — Vol 1 39




Practice 3.1 {cont'd)
18. a) Thelength of the humerus is approximately 37 cm.
b} Andrea’s height is approximately 174 ¢cm,

¢} The difference is approximately 5.5 o,

19,

ay Both species must cover approximately
3400 km.

b} The coordinates are (-1444.2, ~1440.58),

<} The hummingbird would catch up with the
monarch butterfly approximately 3.04 days
after the monarch's departure.

Lines in the
Cartesian plane

Problem

The irrigation system would use approximately
53 207.47 L of water,

Activity 1
a.

b.

y = g—zx + 118
The stope is *'% and the y-intercept is 118.

1y Replace y by 0, subtract 118 from each side
of the equation, multiply each side of the

equation by 5, then divide them by -12.

<.

2y Multiply each side of the equation by 5, then

subtract 5y from each side of the equation.

1 2y -2 3y 120

Subtract x from each side of the equation, subtract
120 from each side, then divide each side of the
equation by -2.

f. 1) ‘% 2} % 3 ‘%
Activity 2

a. mAC =V117, m AB = V234, m B8C =117

and so (m AC)2 + (m BC)Y = (m AB) 117 +
117 = 234.

3

L]

A
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e. The product of the slopes of two perpendicular
linesis -1.
f. 1 Theslope of I;is 1 and the slope of I;is 1t

both lines have the same slope.
2y Lines Iy and [; are parallel.

ay 1} -1 =
h} Guadrilateral DEFG is a right trapezoid.

Activity 3
a. 1y Point P; is the furthest.
2y Point P, is the closest.
3) It would have to connect between poirits P; and P,
b. 1 Y |
O DR Wt o R
] Munjic p?!if EENE
‘\; ]
| ST
Zalinir
I B
2) The line is perpendicular to the gas pipeline.
e 1. -2
2. y=-2x+ %
s (33
4. = 12.34 km
It would cost the city at least $382,540 to connect
it to the gas pipeline.
Technomath
a. Several answers possible. Example:
(0, 3.43), (4, 4.43), (8, 5.43), (12, 6.43)
b. Lines /; and I, have the same slope, that is 0.25.
. 0.25 X -4 = -1
d. y= %x - %
e. The wintercept of line {; = 3,47,
The y-intercept of line }, = -1.5,
The y-intercept of line fy = 2.23,
f. Line | is paraliel to line /, and it is perpendicufar

to line .
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g. 1) The slope becomes 0 and the equation is y = b

or By + € =0,

2y The slope would no longer be defined and the
equation would be Ax + C = 0,

Practice 3.2

1. a) y=2x — 4 b} y=3
) y= 3x d}yz%x+4
ey y= -x+2 fy x=-5

2.

Stape J-intercept Keinfercept

a) 1 23 23
o) 12 5
) 1 15 15
d) 3 2 v
e} 1 7 7
f : i 3
q) 1 9 0
h) 0 57 None
) 7 168 7

ayn y=8x-3
by y=-2x+ 29
<) 0 yzﬁ-x%»%
4y 1y y=-8x+17
ey 1 y=2x+20

1 y=-1.3

D Bx—y—3=20

D 2x+y—29=20
2y 4x —S5y+26=0
2 8x+y—17=20
2y 2x—y+20=90

2 13x+ 10y =20

Practice 3.2 (cont'd)

4. a) y‘

ik

Aty

[y
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ey v A T a) y=x+ 15
1 by y=-x+112
JEENERERENE €y y= 5x+ %
P 12. 4 and 4.
: 13. 8) y=0 by x =0
18 g 2-f 0 x
e Practice 3.2 (cont'd)
4. a) 5x — 3y — 14 =20
........... by y = %x 1
. c} Since the slope of AB is 0.25 and the slope of
' AC is -4, their product is 1.
) I 15 a)y 1) Two lines, % y=9%and y = 21,
’ Lot ! by 1 Two lines. 2y x=12and x = 24.
" £) An infinite number of lines.
- d) A circle,
> 16. a) and b)
T 5 F P Quantity of
1 24 10 x plastic in cars
N Mass of A
1 plastic
S [T
16
|
14
19 12 ]
10 A S P T
5. a) y=2x+3 by y =4 p - d
€) x=-2 dy y=-3x+4 5 7
5 2 28
e) yo= gk 17 fy y=%5x—% . _ 4”%, ......
6, a) ~922u By ~ 12.52u 2
-1 2 .
7.oay 5 b} = ) ==
) % ) @ . : 0 1970 1980 1990 2000 2040
) 7o @ 25+ 2 Year
¢} The equation of this line is v = 0.3x — 586.
Practice 3.2 (cont’d) dy The mass of the plastic would be 1840 kg.
& a) 30
b) 5x -2y + 60 =0 Practice 3.2 (cont'd)
¢}y Several possible answers. For example : 17. The area is 3750 cmz.
_ .2
y="5x+8 18. k= 4
2 ~ 2
9. a) 60u b) ~ 74 u 19. as well as & and &

16. a) 2x+y+1 =0
by x - 7v+14=0
¢y 4x + Sy + 165 =0
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20. a} Determine the slope of the parallel lines,
cafculate the slope of a perpendicular line,
determine the equation of the paraliel fines
and perpendicular line, determine the
intersection points of the parallel lines with
the perpendicular line and finally, calculate
the distance between these points.

by =2.45u
21. 2) The slope is ~ .
b} The equation of the line is x + 4y — 2200 = 0.

Practice 3.2 {cont’d)
22. &) The coordinates are {19.8, 8B.61).

by The required time is approximately 4.15 min
or 4 min 9 s,

¢} The distance is approximately 16.06 km.
23. a) 1y The eguationis = ;x + 45,
2y The equation is y = 2x — 30.
3) The equation is y = 0.
4) The equationis y = 2x.
b} The coordinates are (15, 0).

c} 1) The perimeter of the seigneury is
approximately 102.27 km.

2y The area of the seigneury is approximately
495 km?,

Z4. a) The equation of the line is y = 2.5,

b) The distance between the top of his head and
the highest point of the roof is 4.73 m.

System of
equations

£.a)

Problem

Planes A and B would carry the same amount of fuel in
their tank after having covered 10 000 km.

Activity 1

b. 1) The variables are situated on the same side of
the equation.

2y The variables are situated on both sides of
the equaticn.

3h - 116
Tz =80

d. b = 92, which indicates that at the second try,
the speed of the vehicle was 92 km/h,

© 2009, Les Editions CEC in¢, « Benroduction authorized

e. The speed of the vehicie was 68 km/h.

180 = v

120 b y
100 p
80 / -
60 L NGB

40 / !
20 o/

-
i

0 20 40 60 80 100 120 140 180180 b

The intersection point corresponds to the solution
that was obtained in the previous examples.

Activity 2
a. 30x + 60y = 1275 and 45x + 15y = 975.

b. 1) The variables are situated on the same side of
the equation.

2y The variables are situated on the same side of
the equation.

¢. No, since the duration of the production is only
prolonged; the machines continue to work at the
same rhythm.

d. It has the same value, that is 90.

e. The following equation is obtained: 150y = 1875.

f. 12.5 bottles of 1 L. and 17.5 bottles of 500 mL are
produced per minute.

Activity 3
a [=-2t+25and =2t + 15.
b. 4
81 /"/
S
“ = ///
Nl
20 //\\
16 44 \\
R
12
\\
8 ™
4
\ Torer

0 2 4 8§ 8 10 12 14t

¢. These lines intersect.

d. Based on the diagram drawn in b,, one can
establish that after 2.5 min, the level of water of
both basins is 20 m. '
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e = -2t+15and/=2t+15.
LA |
28 -
e
24
20
16
12 POV p— e
8 N
4 h USSR RIS DRSS SO
0 2 4 6 8 10 12 14 1
g. These lines intersect.
h. Based on the diagram drawn in f., one can
establish that the level of water of both basins is
15 m at the time of opening.
Technomath
a. (-4.8,3.2)
b. The scale. The x-axis is scaled by 1.
The y-axis is scaled by 1.
o {1,3), 5 ~-15), (7, -27)

Practice 3.3

b)

d)

3

a) (2, 3) by (0, 4)
) 2,1 dy (1, 1)
&) (-3, -7 fH (2 0)
1 1 1525 3205
9) (3 10) hy (155, 395
VERCAE)
1) Unkngwns 2} System of 3) Solution
) equations
X number of hours y =25x+ 50 {3, 125): For 3 hours

of work of work, the amount

y=35%+ 20

Practice 3.3 (cont’d)

4,

o

é.
7.

1 System of equations 2} Whass of the object

AY| x: mass of a bail (g)
¥ mass of a brick {g)
Ax + 3y = 4000

y o= 250 + 3x

{250, 1000): The mass of a bail is
250 g and the mass of a brick is 1000 g.

by x: mass of a ball g)
¥ mass of a cube (@)
X=41+7y
X=T77+ 4y

{125, 12}: The mass of a ball is
125gandthe massofacubeis12g.

{12, 8): The mass of a hall is
12 g andthe mass of acubeis 8.

<Y x: mass of a ball (o)
¥ mass of a cube (g)

ay Several answers possible. Example:
“Sx+2y+ 9 =20

by Several answers possible. Example:
2y = 24x + 10

The diameter of Mercury is 4880 km.
(-9, 5.25)

Practice 3.3 (cont’d)

8.

10.

11

12

a) (-1.25, -32.5)

<) (%, @)

%

B} no solution
0 (2

3865 adults and 4500 children have visited the
exhibition within the last month.

The first machine produces 1000 screws/h whereas
the second machine produces 1300 screws/h,

Company (3 is-in the best financiat situation
because after 8 months, its assets wouid exceed
those of the other companies.

-40°

v amount charged ($) charged is the same,

that &s $125,
i : : _ (27 12\, |

x: cost of resistor {§) 50K + 75y =90 {g 3 A resistor costs

¥ cost of condenser {5) 125x + 90y = 135 approximately $0.42 and
condanser sosts
approximately $0.92.

X number of skigrs X+ y=>54 (38, 18): There are 36 skiers

¥- number of snowboarders | x = 2y and 18 snowhoarders.

Xx: mass of a 2x + 5y =440 | {150, 28): The mass

bottle {g} ofabotileis 150 ¢
¥ mass of a glass (g) 3x+ 3y =534 | and the mass

ofaglassis 28 ¢.

. The coordinates of the rooftop are (7, 12).

44

Practice 3.3 (cont'd)
13.

14.

15.

i6.
17.

VIRION 2 B Connlsmentany reconieas o Anawer kev fnr Shidant Bank — Vol 1

For sales of over $1,000,000, Employer B's offer
is more appealing.

ay k=27
bY For all values of k other than 27.

a) The coordinates of point B are (-4, 8) and
the coordinates of point C are (6, 3).

b} He must buy approximately 15.63 m? of soil,
After 25 min, the temperature would be the same,

Both planes wouid fly at the same aftitude after 7.5,
25 and 35 s, '
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) y=-05x~13=-15=05x 23 — 13 =

Hahc“"piaﬂﬁs in the -15 = ~1.5 is true, therefore the ordered pair
Cartesian p[ane (23, ~15) belongs to the solution set of the
inequality.

¢, Several answers possible. Example:

Problem 1y (10, 10) 2) (-40, 1)
Mo, since the total costis $50 and the amount d. n 12
budgeted is less than $50.
10 et 1103
Activity 1 5

a. No, because by replacing the values in the

inequality, one obtains 15 > 3 X 5, which is false, 2
b. There would be at least 30 green spotlights. 0 o
€. The degree of precision of the GPS is greater than 60%., ]

¢. No, because by replacing the values in the
inequaiity, one obtains 45 ~ 30 = 10, which is false.

10
e. There is an infinite number of solutions. 3}
10 10
Activity 2
10

=

a. y>- 30
b. 1 Non 2y No. 3} No. 4 Yes.
c. 1y If the inequality sign is >, the coloured half- Practice 3.4
gpi):]aéne would be situated above the boundary 1. &) 5x+ 10y = 300 by x > 3y
2y If the inequality sign is >, the boundary line ) x=2y d) x=3y
would be dotted. 2. a) ys= ;‘&’%ii b) y= ‘TSX +11
d. 1 No, none of the points situated below the dotted & y=-3x-5 d) y=5% 15
Hine salisfy the inequality y > - wx.
2) Yes, ali the points situated above the dotted line e y=5 10 B yz-xt J'??
satisfy the inequality v = ?x. gy yv= —x +5 hyy= —34—" + 177
3) No, none of the points situated on the dotted oy ox+ "]2
line satisfy the inequality y = %x.
e. 1) The inequality becomes y = -]-Q x. 3
2y The boundary line of the equation y = G Zxis 4. a) Y b} yh
represented by a solid line rather than a ‘
dotted line. i
3) The coordinates of the points situated on the : -

boundary line are part of the solution set.

Technomath
a 1 y=x+ 14 2y y=-05%~13

b.Hh yzx+Tl4=-10=16 + 14 = -10 = 30
is false, therefore the ordered pair (16, -10)
does not belong to the solution set of the
inequality.
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by » Y|

2y The area of the region is 4 u?

£ n _V&

=

i \

2y The area of the region is 24 12,

=

ay Several answers possible. Example:
y=0

by Several answers possible. Example:
y=0

€) Several answers possible. Example:
y=2

d) Several answers possible. Example:

" Practice 3.4 (cont’d)

y= -2
5.8 y= ij -3 b) y > 5x = 25 8. There are two solutions: (1, 1) and (1, 2).
) y=< %x + 40 dy y= -"%x + 1

6. a) v vy Practice 3.4 {cont'd)

s AL 9. a)ABC by B, D, E

| | Lo & A B, D d) A B CFEG

10. a) x +y= 24 and x + y = 45,
- ' b) The blue region represents the solutions for
¥ 10 x both inequalities.

1. &) y= -08x+ 16

b} The number of hours of training per week.

A - <y 1y No.
2 The area of the region is 25 uZ 2y Yes.
3) Yes.
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Practice 3.4 {cont’d)
12. a) 0.05a + 0.06b = 207 1. a) x: the quantity of wire measuring 30 mm in

In the workplace

B diameter
b) 0.05a + 0.06b = 207 y: the quantity of wire measuring 25 mm in
¢y The points situated on the boundary line are diameter

part of the solution set, since they correspond

te the points where the value of the x=30,y =20 x+y=60

combined annual interests is equal to $207. by Quantity of wire Situation (1)
d} Region A represents the solution set. mggsn‘fr‘;]“g 8ol
13. a) x: width of the field (m) in diameter (km);g
y: length of the field {(m) 50
by 1) x=40 2 y>500 —x ;*8
oy Y 252y =T000 2 2x 2y = 2000 20
14. The area of this industrial park is 3 km?, 10 -

¢ 10 20 30 40 50 60 70 80
Quantity of wire
measuring 30 mm
in diameter &m)

¢} This zone represents all the solutions that
satisfy 1o all three demands.

Chronicle of the past

1. 2x2+ 2x+ 4 =0 2. ay The eqguation that corresponds to the high-

tension kne is y = ~4x + 119,
2. Several answers possible. Example: ension e sy *

9cc + 5¢.5 b) The eguation of the line passing through
3. a) City A and City Bis y = 285
- ¢ €} The distance between both cities is
o approximately 20.62 km.
B@H d) The coordinates of the dam are (20, 39).
P—
1em
Y P Overview
2
0 1A (34 b) (-2, 1)
g 9 39
f\N ) (jr j} d} ( B z)
Yoy 127 13
— &) (4, -9) N (- %)
(Hen g) (12, -4) h) (3, 8)
o (3315
Tom D (5 %)
4cm ! 2.8 n % 3 =31.24u 3) Square
0 b} B % 2 =44.1q 3y Triangle
4 2y = 3298 u 3) Rectangfe
dyn -5 2 ~3808u 3 Paralielogram
=316 0m
‘\’\ Tiem Overview (cont’d)
1em

3. a) The inequality that corresponds to this
situation is x + 2y < 120,

b} H No. 2y No. 3) No.
4 Yes, 5 Yes. &) No.
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5 @ y<4 -1 by y=12x+ 2

c} y>"%x+1 d)yl—“:%x

Overview {cont’d)
6. a) (12, 16) b)Y (3, 12)
9 (43 d) (59, 40)

7. a) The lines are non-coinciding parallel fines
because they have the same slope but a
different y-intercept.

b} The lines are coinciding paralle! lines because
they have the same slope and the same
y-intercept.

<) The lines are perpendicular because the
product of their slope is equal to -1.
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g,

d) The lines are non perpendicular intersecting
lines because the product of their slope is not
egual to -1.

ay hiy= 2x—12,’253/$%){+8

. ay Severof answers possible. Example:

106.

A2, 10)

b} Several answers possible. Example:
A(36, -7)

¢y Severol answers possible. Example:
A(VT3, 8]

dy Several answers possible, Example:
A6 + V242, 3]

ap y = 3x—5 by y=x+8

Cverview (cont'd)
11.

12.

a)y © x rhythm of a metronome set to vivace
y: rhythm of a metronome set to andante

H x=2y+ 6

b} 1) x guantity of solar energy captured by

a heliostat
y: quantity of solar energy cap
14 sotar energy cap
a system of fixed solar panels

2y x=1.7y

€} 1) x time required to take measurements
with a carpenter’s compass
y: time required to take measurements

with a regular ruler

¥
7y x=14

d) 1) x: size of images enlarged by the overhead
projecior

v: size of images of the original document

2y x =15y
ay ("1, 4) by ("1, 6
cy (2.8, 2.4 dy (2.8, 1.6)

Owverview (cont'd)

13.
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a) Helicopter () must cover approximately
11 390.63 m.

b} The coordinates of this point are
approximately (10 057.59, 4468.92).

14.

15.

¢) 1y Helicopter () covered approximately 0.53
of the initial distance,

2) The equation associated to this new route is
.. .. 3661 71 379 699
V=" 3se0 X T T 7720

dj The eguation associated to the route of this
10 775x — 44 465 590
20072 :

5 mi of a 5% hydrochloric acid solution must
be added to 5 mi of a 20% hydrochioric
acid solution.

helicopteris y =

The fire hydrant would be situated at point (—g, —E).

Overview (cont’d)
i6.

17.

i3,

a) The maximum area is 784 m?2,
by The maximum area is 1500 m2
¢) The maximum area is 3000 m2,

a) The coordinates of the centre of gravity
are (% 0).,

L

b) The coordinates of the centre of gravity
251 56
are (226' 13/

¢y The coordinates of the centre of gravity

703
are ( VL 2)
d) The coordinates of the centre of gravity
are (i, %}
The production would be 50 ki of oil and 125 kL
of natural gas.

Overview {(cont’d)
i9.

20.

YISION 2 B Supplementary resources = Answer key for Student Book — Yol 1

The cost to restore the floor is approximately
$249.41/m?.

a) 1) The distance is approximately 340.27 km.
2y The distance is approximately 749.09 km,
3) The distance is approximately 309.23 km,
4) The distance is approximately 708.89 km,

b) No, the slope of Johannesburg-Umtata is

-353 and the slope of Pietersburg-

32
i : is ~-373
Pietermariztburg is ~5;~

¢} This route would have been longer, that is
approximately 2978.6 km instead of
approximately 2107.48 km.
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Bank of problems

21. The coordinates of the trap door are (8, 6).

22, s 10 L G2, 10) Di10, 10) F(20, 10}

;

H

i

H

P
- i R
3

G {11

=Gy t

=
-

,_

23, 1y Determine the unknowns:
% quantity (in mi) of the 1st sclution
y: quantity (in ml) of the 2nd solution

2} Establish the equations needed to produce
550 mi of Cecoluse for $60.
50x + 350y = 550
12.5x + 11y = 60

3; Solve the system of equations
=391, vy~ 101

4y Determine the quantity of each solution
needed to produce 20 L.
x = 7109.09 ml
y =12 85455 mL

Bank of problems (cont'd)
24. The distance travelled is approximately 1623.39 m.

25, The archaeologists would explore 36 locations,
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