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From functions to solving equations

fo,
i

Situation B

: -

5 10 15 20 25 30 35 40 45 50
Time
{maonihs)

Situation B

@ ; :

B
Lo

6 12 18 24 30 36 42 48 54 60
Time
{months}

Situation §

i

g A new drug Total cost
{$ in millions)
50
: . 45
The following procedure can be used to determine the 40
most profitable situation for the marketing of this drug 35
over a period of 100 months, 0
e Model each of the tables of values graphicalty 25
to determine what type of function they 20 1 @
correspond to. 15
I 1
Situation A g
Totat cost
(% in millions) %
50 3 &
45 !
40
35
30 Benefits
25 5 (6 in miliions) &
20 Y [ IS R B A K B 30
15 : 27
10 4 i : 24
5 o 71
t !r { 3{ e 18 4
U 5 101520253035 40 45 50 15
Time ¥
{months) 9
Situation A 6
Benefits 3
(% in miltions) &
30 0
27
24 >
21
18
15 ¢ Total cost
(% in miflions)
12 50
9 45
2 . 40
. ; - %
y - 30
0 6 12 18 24 30 36 42 48 54 60 25
Time
(months} 20
15
10
3
C
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SHuation ©
Benefits
(% in millions)

30
27
24
2 -
ig A
15
i2
g

g
3 S

@ ; I
T wr

0 6 12 18 24 30 35 42 48 54 60
Time
{months})

Associate the scatter plots of the graphs
representing the total cost as a function of time
with a curve corresponding Lo a square reot
function, and associate those of the graphs
reprasenting the profits as a function of time with
a curve corresponding to a second-degree
polynomial function,

Determine each of the six rules,
Situation A: Total cost: f(x) = 6Vx
Benefits: f{x) = 0.01x?
Situation B: Total cost: /(x) = 5Vx
Benefits: f(x) = 0.0075x2
Situation € Total cost: f(x) = 4\x
Benefits: f(x) = 0.008x?

Draw a graphical representation of each situation
over a period of 100 months.

Situation A
Arnount b
(% in millions)
100
4 Benefits
80 q
B0
ad
o / ]
40 - :
// S Total gost
20 P //
/S
// e
o 20 850 80 100
Time
{months)
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Situation B

Amount
(% in millions) 4
100 ]
Bengfits
80
‘:;}
60 7
................... =
40 = 7’4 BN
20 LT Toral cost
L~
/= -,
J 20 a0 60 80 100
Time
{months)
Situation &
Amount
(% in millions)
100 P
80 1 Benefit
50 /]
1 /
40 /
AT
I
20 L1
| Total cost
e N
0 20 4 60 80 100
Time
{months}

For each situation, determine when the benefits
and costs are equat.

Note: These points in time can be precisely
determined by using the comparison method.

Situation A: =~ 71.14 months
Sttuation 8: =~ 76.31 months
Situation € =~ 63 months

Determine the overall costs and benefits after 100
months for each situation.
Situation A: Total cost: $60 million
Benefits: $100 million
Situation B: Total cost: $50 million
Bene?its_: $75 million
Situation € Total cost: $40 million
Benefits: $80 million

Determine the most profitable situation.

Situations A and C each show a benefit of $40
million. However, Situation C appears to be the
most profitable since the benefits exceed the costs
more rapidly.
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Antiseptic gels

The following procedure can be used to deterimine which
of the gels is the most cost effective for a hospital over o
pericd of one year.

3
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Calculate the number of doses contained in
each bottle.

Gel A: 256 doses
Gel B: 250 doses
Gel €: 200 doses
Gel B3 187.5 doses

Calculate the duration of the efficacy of a dose
of gel.

Gel A: approximately 37 min
Cel B approximately 62 min
Gel €: approximately 45 min
Gel I approximately 111 min

For each of the three gels, determine the
number of doses required for each person for
one work day.

el A 13 doses
Gel B: 8 doses
el €: 11 doses
Gel B 5 doses

For each of the three gels, calculate the numiber of
doses required for 800 employees auring one year
of worlc as well as the number of bottles required
to meet this demand.

Gel A: 2 496 000 doses, 2984 bottles
Gel B: 1 536 000 doses, 67144 bottles
Gel €: 2 112 000 doses, 10 560 bottles
Gel £3: 960 000 doses, 5120 bottles

For each of the three gels, calculate the purchase
price by using the “selling price of the gel” graphs.

Gel A: 359,904
Gel B: 352,224
Gel €: 358,080
Gel D 553,760

Gel B represents the most cost effective option
with respect to this hospital’s needs. Cel B offers a
good quality/price ratio.

Prior fearning 1

é.

B 51 infecied computers.
2y 2501 infected computers.
3y 125 G071 infected comptsters.

1y 100 min
2y 300 minor5h

1y 2507 computers would be infected.
2y 6 250 001 computers would be infected.
3y 15 625 006 001 computers would be infected.

D 10 001 computers could be infected.
Zy 100 000 601 compaters could be infected.
1 10 + 1 computers could be infected.

Knowledge in action
1.

b

ay 1) 26 2 28
3y 270 4y 273
5y 2°% 6y 2772
by 1 3¢ 7 30
3) 31 4) 373
5y 3712 6 3°
a) 210 B) 5
<y 673 d) 44
ey 1 f) 57
ayog=4 by b=4
) c=32 dy d = 243
ey e= 8 ) f=-6
a) i b) 82
Q) 5° d) 5
e) 102 f) 3
g) 6 hy -5
a) 1 4 cells.
2y 32 cells.
3 = 187 cells.

b)Y 1 There are 64 cells after 6 h.
2y There are 2048 cells after 11 h.
3) There are 5120 cells after approximately
12.32 h.

Knowledge in action (cont'd)
6. a) V8 =V2T=28=21=2

b) \3/6—}; =43 = 47 = g4 ::}
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27 33 03 3 3
T ALANY e ommo = I — D
c)\[zs‘%u%“s 5T
EI el 2 1 1
V2 =28 =22=L =1

e) V216 =Ve =6l =6 = 6
7. ay The product of any real number multiplied by
itself cannot be a negative number.

b} The product of & negative number multiplied
by itself 3 times is a negative number,

8 a)a b) B
) 233 d) 1
3
e) %;
9. a} The ball reaches a height of 8 m after the
13t bounce
b} The ball reachesa height of 4.096 m after the
4th bounce.

) The ball reachesa height of ?O(%)” m after
the nth bounce,
10. a) 128 volunteers were recruited.
B) There are 254 volunteers at the end of the
fundraising campaign.
<) $1,562,500
dy $1,953,100

Knowledge in action (cont’d)

11. a) 27 bassos.
b} 729 sopranos.
cy 1093 members.

12. a) 40 000 people received a hug in 2005.

b} 20 480 000 people will receive a hug in
2014.

Greatest-integer
functions

Problem

The distance covered is approximately 3.07 km.

Activity 1

a. The initial amount of the mortgage toan is
$87,000.

b. The amount of each payment is $750.

¢. The time interval between two consecutive
payments is 30 days.

d. The amount of the mortgage loan decreases by
$750 every 30 days.

4 YISION 4 B Supplementary resources « Answer key for Student Book - Vol 2

e. 1) 386,250 2y $85,500
3) $84,750 4 384,750

f. This loan wili be fully reimbursed after 3480 days.

Activity 2

a. 1y The value of parameter a is 2 rather than 1.
2y The value of parameter a is 0.5 rather than 1.

b. 1y The height between two consecutive segments
doubled.
2) The height between two consecutive segments
decreased by half.

¢. The vertical distance between two consecutive
segments corresponds to the value of parameter a,

Activity 2 (cont’d)
d. 1y The value of parameter b is% rather than 1.
2y The value of parameter b is 2 rather than 1.

e, 1) The length of a segment is 1.5 times greater.
2y The length of a segment is two times smaller.

f. The length of a segment corresponds to the
reciprocal of the value of parameter b.

g. 13 The value of parameter a is -2 rather than 1.
2 The value of parameter b is -2 rather than 1.

h. 1) The height between two consecutive segments
doubled. With the increase in height, each
segment became symmetric with respect to
the x-axis,

2y The length of each segment is two times
smaller, and each segment became symmetric
with respect to the y-axis once its length was
decreased.

i. Ty The vertical distance between two consecutive
segments corresponds to the absolute value of
parameter a and the segments are located in
the 2nd and 4th quadrant.

2y The length of a segment corresponds to the
reciprocal of the absolute value of parameter b,
the segments are located in the 2nd and 4th
quadrant, and the left endpoint of each
segment is an open point, whereas the right
endpoint is a solid point.

Practice 4.1

1. ay 0 b} 1
& 5 d) 6
ey ~-10 fy -18
gy 123 h) -8
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2. &) Yes, since an hourly rate is set. AN a=-2b=1

b} No, since the carpet production process takes 2) YA
place continuously, not instantaneously once -
a day. | 4 |
¢} Yes, since a rate is set for each 30-min period. I S N N
) No, since the number of laps in the poolis - s
covered in a continuous manner. :
3. ! LI ! X
4. It is symmetric with respect to the v = x-axis. ?
....... 3
L 4 A
Practice 4.1 (cont’d) 5 L
5 81 a=05b=1
2 ¥i &y a=1b= jg
5 2 vh
A
4 5 ;
Py
e 4
0 P —
1 { %u‘(‘) ?
B 2
e B i
1 o s O O A 5 ox '
2 i -
- :“”T 2 , 10 4201 ¢ o x
! ¥ 1
i = o
4
[ ; )
, ) "
o "{1‘ Ohueeennm
i gl L
b} "g} a = ‘?} b = 4
23
Vi @) a=2b=025
’ e } 2 Yi
o . 5
6 a ]
-G TN TS A N S S S - “ ‘
3
4 3
] ]
Anam; .
T 10 - g -p.0 1 0 x
& St ]
2 R 1 X 2
L 0
72 :
4
SO NS 4
s 4 T b
5
7
&—0 &
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fy n a=-04b=2 o oa=-mnb=2
23 Yi Z) Yi
\ 5 : Gty 40
- | 5
et n e i Is]
- 10 1 O O
; .4 Yl
et 4
_______ ; 10 ) " e y I
4 HH ......... 3 k-
,,,,, i 18
............................ =
B 200 N T O 5 O O A j
_____ R -
gy a=>5Db=-3 6 -
2 7 - ” .
. 7. No. If the value of parameter a in the rule of the
1 fn function is not an integer, then the values of the
™ range will not be integers.
Lty By b
1 iy 1 p g
. ) Practice 4.1 {coni’d)
30 S . D N S 8. a) ) f(x) = 2[x]
2y Domain: E;
Y1) a=-15 b= _"12” N i;{a)n?(re: ly e Z|y= 2xwhere x e 7}.
2 y =7 Ly T L
) mﬂ 4y Increasing over R,
- b) 1) f(x) = 3|34
2y Domain: R;
B0 O O O G S range: {y e Z | y = 3xwhere x & Z}.
4 3 ]-3, 0]
4) Increasing over R.
2 O 1 ) =24
4 - 2y Domain: R;
0 : . 1 o x range: {y € 7 | y = 2x where x ¢ 7}.
_ 3 [0, 2]
4) Increasing over .
s Ay fx)=2%
""" - 2y Domain: R;
- . range: {y € Z | v = 2x where x & Z}.
bt g L 3) 172, 0}
4) Decreasing over X,

6

9. a} An employee receives a retirement allowance
after 8 years.

b} An employee receives a retirement allowance
after 24 years.

¢) The employee would receive $1,000.

VISION 4 B Supplementary resources « Answer key for Student Book - Vol, 2
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Practice 4.1 {cont'd)

10. a)
Number af Extra weeks of vacation
gxira weeks for plant employees
of vacation A
10 =y 1 I ] T |
H H {.J
8 —
6 !
! 7
2
wwl; E i | | e
0 10 20 30 4} 50
Years of
sarvice

b) 6 = |3
o) An employee has six extra weeks of vacation
after 30 vears of service.

1. 2) fx) = 1034

by Discount relative to the
D‘ng}“m purchase amount
: &
4000
ELAS T i ’L
80 e
60
40 -
90 Ao
T
] J e
g 200 400 600 800 1,000
Purchase
amaunt

¢} This person receives a $50 discount.

d} No, since the discount is offered only for
every $100 worth of purchases. For example,
the discount is the same whether a person
buys $100 worth of products or $199 worth
of products.

12. &) The amount of the loan is $1,500.
b) The amount of each payment is $300.

¢} The time interval between two consecutive
payments is 3 months.

Practice 4.1 (contd)

13. a)
Workout on a treadmill
Degree of
inclination
(o)
14 L
12
10 4 \
|
8
6
4
2
i R -: | =
G 10 20 30 40
Workout time
{min}
) 00 = 35
¢} No, since the left endpoints of the intervals
are oper.

%4, a) Domain: 10, +f;

range: {2.5, 3.5, 4.5, 5.5, 6.5, 7.5}

b} The rate for each kilogram is the lowest for
masses greater than 7500 kg.

Second-degree
polynomial functions

Problem

The difference between the kinetic energy of Ball B
and that of Ball Ais 11 858 .

Activity 1

a.

1) The maximum power output of this electrical
appliance is 3000 W.

2) The current flowing through the appliance
when it is operated at its maximum power
output is approximately 22.36 A,

. The resistance of this appliance is 6 ohms.

1} The appliance consumes 486 W of power.

2y The appliance consumes 2646 W of power.

3) The appliance consumes 4213.5 W of power.
4) The appliance consumes 2999.82 W of power.
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e,

Case o dpen - +30§}

Wy BAD i

1} An increasing arithmetic sequence.
2y A constant arithmetic sequence.

Activity 2

a. 1y on v3Z iy V73

my Vs vy Vo

2y The square root of a negative number does not

exist inn the set of real numbers.

o0 Ve iy V255
ity V38.5 vy Vab

2y The degree of the root of each term of the
product is not the same.

Ny Ve W V2
iy V10 ) VG

2y The degree of the root of the dividend and
that of the root of the divisor are not t

Activity 3

a.

1y The independent variable is the time (in s).
2y The dependent variable is the speed (in km/h).

The car accelerates for 45 s, after which it reaches

its maximum speed.
v =621

1 186 kim/h 2y = 345.20 km/h
3y =~ 240,12 km/h 4y = 41591 km/h

‘Techinomath

&,

8

The three curves pass through the origin and are
all symmetric with respect to the y-axis.

The coefficients of xZ are 2.5, 0.6 and 4.

The coefficient determines the sign of the
function, as well as whether the curve will be
compressed or stretched vertically.

d. 1) The function is positive meaning the curve is
located in the first and second quadrant.
2y The function is negative meaning the curve is
located in the third and fourth guadrant.
3y The curve underwent a vertical compression.
43y The curve underwent a vertical stretch.

Practice 4.2

Practice 4.2 (cont'd)

2. ay f(x) B} g(x)

¢y h(x) and i(x). dy 7o) and g(x).
3. a8y kix b} Hx)

o) jx0 dy m{x)

4. ay A first-degree polynomial function since, if
the variations in the independent variable are
constant, the variations in the dependent
variable are also constant,

b} A second-degree polynomial function since,
if the variations in the independent variable
are constant, the variations in the dependent
variable yield an arithmetic sequence and the
difference between each of the variations
is constant.

¢} A zero-degree polynomial function since, if
the variations in the independent variable are
constant, the variations in the dependent
variable are nil,

d} A second-degree polynomial function since,
if the variations in the independent variable
are constant, the variations in the dependent
variable yield an arithmetic sequence and
the difference between each of the variations
is censtant.

5 a n

144
64
16

16
54
144

Gl ololo|a]lolx
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2 LY dy n X ¥
: L 12}~ 490
] {
/ A0 | =447
\ i -8 i
X 6| =348
e 4| =282
g8 = 2 | 2
o 0 b
2) ¥
b} 1 X ¥ : 8 — |
0 0 T ! |
2 | =424 EREEA -
4 6
6 | ~735
8 | =849
10 | =949 .
12 |- 1049 Practice 4.2 (cont'd)
6. ay x° BY ~675x7
2y yA (.} ...QXZ d) %Zé.ixz
| . - )
" - 7. a) 250Vx by -30V-x
i o -3Vx dy 25.92Vx
/ —
8 a) y= ~1.5x7 by v=-0.5Vx
- AN
: o Q) y = 0.4V-x d) y = 0.75x2
9. a) N P
% - “2 E: 6 8 3—10 j
, -4
9 n X ¥ ” E: 4 8 :] i
-6 25.2 . E 2 2 :] , :] -4
-4 12 2 0 :l "
I 28 2 E ; ; j 4 :} N
6 0 12 E :I 6
4 8 3 +4
2 2.8 2 [: j—:ze
4 1.2 & 18
6 | -252
b} X ¥
2 4 18 8
8 4
........ | . .
g 13 w;( I 0
A
/ 2 2
I ¥ .
: 4
7 Eal
18 6
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. 11. a)
i g |
rn b)
: ot cRRl 0 12. )
S - b)
. Hie
X

dy The inverse of function fis not a function
since at least one element of the domain
corresponds to more than one element in
the range.

1y = 3x7
2) y= -5x7
3y y= 2.4x%
1y oy=2Vx
2) y = 250Vx
3y = 3.2Vx
A= 2x?
Area of a flower bed
Area"
100 /
80 /
0 /
40
0 /L
Vd
] - .
0 ? 4 5 8 10

Width

<) 1y The curve would undergo a vertical

Practice 4.2 (cont’d)
10. a) 1) Domain: R; range: [0, o=f.

stretch.

2y The curve would undergo a vertical

compression.

2y Increasing over |0, oof 3. a) Time OscHiation of a spring
and decreasing over }-o, O © &
3) Positive. 30
4y Minimum: (G, 0). / -~
5 0 24
sy 0 o
by 1) Domain: [0, ={; range: [0, =f. i
2) Increasing. ?2“ e
3y Positive.
4 Minimum: (G, 0). 6
5 0 '8
6 0 o
©) 1 Domain: R; range: ], 0]. 0 4 8 12 18 ZOMass
2y Increasing over |-=, 0[ ()
and decreasing over ]0, of.
3) Negative, b) 1) = 34415
4y Maximum: (0, 0). 7y = 39.74 s
5 0 3) =~ 48,67 s
& 0

dy 1 Domain: ]-%=, 0]; range: ], 0].
2y Increasing over |-, Of.
3y Negative.
4) Maximum: (0, 0).
5 0
& 0
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Practice 4.2 (cont'd)

T4. &) and b) o
Sistance Braking distance
140 : | /
L/
120
100
80
60
40 [ —
T W
20 A
/ L .
0 20 443 60 80 100 120 140
Speed
fm/hy
oy Several answers possible. Example:
y = 0017
dy 1y =8Im
o =19 m
3y = 256m
5. a) A= Bx? by A =6.75x2
€} A= 2.5%7 dy A= 0.71x7

Practice 4.2 (cont'd)

16. a) y~ 0.045Vx
bBYy B = 0.45m/s
2y = 1.071 m/s
3y = 1.41 m/s

17. y = 0.00762x2

Second-degree
and square root
situations

Problem

No, a hard disk whose recordable “width” is 3 cm
cannot contain 42 GB of data.

@ 2009, Les Editions CEC inc. o Heproduction authorized

Activity 1

& 1) The time it took (in months) since the security
was listed on the Stock Exchange for the share
value to reach $45.

7y The time (in months) since the security was
listed on the Stock Exchange during which the
share value was less than $45.

b. Yes, since by isolating t4 in the first equation,
t2 = 36, is obtained, which corresponds to the
second equation,

. 6
2y It takes 6 months for a security listed on the
Stock Exchange to attain a value of $45.

d. The value of the share is less than $45 for the
first 6 months.

e, 1y The scooping time required to store 1790 L of
water in each of the plane’s tanks.
7y The scooping time required to store a
maximum of 1790 L of water in each of the
plane’s tanks.

f. Yes, since by isolating V1 in the first equation,

Vit = 2 is obtained, which corresponds Lo the
second equation.

g. B 4
2y It takes 4 s to store 1790 L of water in each of
the plane’s tanks.

h. [0, 4]

Activity 2
a. y> 2x7

b. 1) They are the ordered pairs for which the selling
price of a perfume will be strictly greater than
double the sguare of its manufacturing cost.

2) They are the ordered pairs for which the selling
price of a perfume is equal to double the
square of its manufacturing cost, which is in
this case excluded from the inequality.

. 1y No, 2y No.
3) Yes, 4 Yes.

d. 1) Yes. 2y No.
3} No. 4) No.

e. 1) ${0, 4 2) 3[0, 6[ _
3y $i0, 12] 4 $[0, 5vV7[
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Technomath

a 1) y=05x?
b. 1) 24 = 0.5(-3)?

24 = 4.5 corresponds to a frue inequality;
therefore, the ordered pair (-3, 24} belongs

to the solution set.

2y y=10.25x?

€} No solution.

d} ---%sxs%

2 15 = 0.25(4%
15 = 4 corresponds to a false inequality;
therefore, the ordered pair (4, 15} does not
beiong to the solution set.
c. 1y Several answers possible. Example: (10, 1)
2y Several answers possible. Example: (10, 1)
d n s by 1
s Al
% B
3) §!"“ ! i I;-: 3 } ='—| 4) .
5g HEE ; L ) ;5 5| Il ._Ii_ I
PTG |
I il |
Practice 4.3
1. a X v [4)] x v
-5 75 1 2
1 3 36 12
3 27 81 18
7 147 169 26
12 a3z 400 40
< X ¥ d) X y
-3 318 2 -6
15 2.45 8 -2
25 26.25 18 -18
58 |==146.20 50 -30
~ 1080 | 499 58 42

2. a) No solution,
by 16 =x=0

12

&

T T
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16

3 3
2 2
ey /<X
7
1
f) x="5
1
2
3. a) flx) < x? by flxy = -x?
&) ) = x2 dy f(x) > x?
Practice 4.3 {cont'd)
4. ay x2=9 b) x? < 64
€y x° = 17.64 dy x? < 82.81
= - £
5. a)y:’%x2 by y <5
€y =i d) y < -3x2
6. a Y
) "o
S |
” L
Vi
Vi o]
Vi
\ .
08 0 0 x
b) Vi
e |
0 x

H)
:
s
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9

Practice 4.3 (cont'd)

12. a)y c=nh
by 44.32 cm

13. ay 1v h{) = —2400x + 33 600
2y g(x) = 4000Vx
3y f(x) = 500x2
b} 13 50C people are carriers of the bacterium.
2y 8000 people are carriers of the bacterium.
3y 11 313 people are carriers of the
bacterium.
4y 2400 people are carriers of the bacterium.
¢} 13 The number of bacteria is greater than
9000 over the interval of ¥(2.25)%, 10.25]
months.

d) 2y The number of bacteria is less than 4000
aver the interval of [0, V8 [ U 112.3, 14]
rnosths,

3y The number of bacteria is between 7000
and 11 000 over the interval of
114, (2.75)%] U 19.416, 11.083[ months.
Exponential
functions
Problem
The person must make 1023 moves to rebuild a
7. Benjamin will have repaid his debt after 14 weeks. tower comprising 10 discs on another rod.

Practice 4.3 {cont'd) Activity 1

8. ayn A= izz a. There are 6 mg of iodine in the patient’s body.

2y A=7 b. 1) There are 3 mg of iodine in the patient’s body.
3 A= 2) There are 1.5 mg of iodine in the patient’s

b) 13 40.96 cm? body.
2y = 57.25 ¢m? 3) There are 0.75 maq of iodine in the patient’s
3) =~ 1520.53 cm? body.

g N 18cm
2 94 cm
3 16.2 cm

9. It took the missite approximately 47.43 s to reach
the flying object.

10. It takes % h to learn a score comprising 360
measures.

11. The edge must measure 15 cm.

® 2009, Les Editions CEC inc. » Beproduction authorized VISION 4 B Supplementary resources - Answer key for Student Book - Vol. 2 13



<. Quantity of iodine-131
Quantiy of remalning in the body
U | n n
indline-131 as a function of time
{mg)
10
5
64 }
AN
2 hN
i A
0 1 20 30 40 5D
Time
(days)

d. The guantity of iodine will never be zero since it
decreases by half of the initial quantity every 8 days.

Activity 2
a.

Time {days) H 2 3 4 5
Number of bacterias | o000 154000 512000 | 4096000 | 32 766 000
in Calturs &

Number of bacterias | o g1 000 | 729000 | 6561000 | 59 04 000
in Culture @

b. n = 1000(3)*
€. At the end of the first day, Culture (D contains 8
times more bacteria than it did initially and
Culture (D contains 9 times more bacteria than it
did initially.
d. Yes, because of the laws of exponents:
23 (23)[ = 8L
e. n = 100003y = 1000(3%) = 1000(9)"

Activity 3

a. 1) log, 64 =3
3) IogET 2? = -3
5) 2= 47
7) 10Qpaee M =1

b. 1

2)

. B

Z}

14

2y 32 =2°

43 lOg‘ig 6 =x

6 x = 7°
8) m = (base)”

The logarithmic expression is the same in the

three egualities,

Only the hase of the logarithmic forms is
different in each of the three equalities.

Equality @ =~ 1.404
Equality @: = 1.404
Equality @: = 1.404

The quotients are all equal.

3y To divide 2 logarithmic expressions, any base
can be chosen, as long as it is the same for the
dividend and the divisor,

d. 1y = 0.477 2y = (.602
3 = 0.699 4 =~ 0.778
5) = 0.845

e. 1) The values of the logarithms calculated are the

sair

2}

1 a5 those presented in the table when
a 15 equal to 10,
i key on a cailculator can be used to

calculate the logarithm of a number with
base 10.

Activity 4

a. The greater the concentration of hydrogen ions in
a solution, the lower the pH.

b. 1 10

12 mol/L 7 0.1 maol/l
3y 1000 mol/L
e 13 n 2
3 -2

d. The function associated with this situation does not

have a

zero that would have corresponded to the

pH of a solution when the concentration of
hydrogen ions is nil.

e. The co

ncentration of an aqueous solution cannot

be nil since it is impossible, for any real exponent,

that th
is 0.

e power of a number bearing an exponent

Technomath

a. The value of & represents the initial value of the
curve that models this situation. The value of b
represents the base.

b, 1) 2100

Z)

3} 2100
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Practice 4.4 Practice 4.4 (cont'd)
1. &) Yes. B) No. 2. a) p= 10
¢y Yes. dy Yes. b) The opacity of the film is approximately
316.23 u.
2. a) Y
‘ \[\ - 18 ;E : ¢} No.
\\ 3 I, 13. a) f(x) = 2000(1.065) where x represents the
N ! time (in years),
______ 4 y T f(x) represents the value of the investment (in $).
T \“ bt B} 1) The value of this investment will be
[ :\ i I
MRS $2,268.45.
-+ - g = - 2y The value of this investment will be
b $2,493.18,
- 3) The value of this investment will be
$2,740.17.
€y The value of the investment will be $2,340
-8 after approximately 2.49 years.
- - 14. aj There are 10 00C 000 spores on this person’s
by _ - : hands before the gel is applied.
Function el dl b) The number of spores will have decreased by
1} Infilal value H 1 half after 2 s.
2} Variation Dacreasing over & | Moreasing over B ¢} The number of spores will be nil after 9 s.
3 Sign Positive on i Positive on R
3. a) y = 5(9) by y = -3(2) Practice 4.4 (cont'd)
¢y =9 dy y = ,7{%2)” 15. a) vy There are 960 km of organic matter.
&) v= 9.61" f) y=4 ' 2y There are approximately 170.86 km of
i organic matter.
4. ay logs 125 =3 b} fog; 81 =4 3) There are approximatefy 30.41 kg of
oy log. y=x dy log, 49 =3 organic matter.
EA . :
€ logg 5 =2 D tog, 5 =4 Remaining oi?gﬂérgigorsrf;?tger
5. a) 3 by 3 matter
kg) 4
c 1 d) 1 1000
w2,
e) 0 3] 0959 - \
gy = 1.6309 h) = 0.9201
660 \
Practice 4.4 (cont’e) 40
6. 4 200 ~
7.a) y=1.5  b)y=05 < y=33® B
) 4 ) y 1 ) y 1 0 2 4 8 g 10 12
8 a) 3 b) 5 9 5 dy & Time
{months)

¢) 1y The initial quantity of organic matter will
be reduced by half after approximately

Practice 4.4 (cont'd)

9. a) y = -3 log 2x by y = -3log, § 2.41 months.
Q) y=5log, — =+ d) y = -3 log, — % 2y The quantity of organic matter wili be 105
4 kg after approximately 7.69 months.
5y Py
10. a) flx) = 45(?) b} f(x) = 3(6) 16. a) f(x) = 100(3)" where x represents the time
o) f(x) = ~4(0.5) d) f(x) = 1.25(1.5) (in years).

f(x) represents the number of frogs.
b} There are 24 300 frogs.
€) There will be 218 700 frogs.

11. This family will have to allow a budget of
$229.73/week.
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2. &)y 5% = 53, therefore, x = 1.

Exponent[al | by 1005 — 102 therefore, x — 6.
and logarithmic o (2) - (2F. therfore, x = 2.
situations d) 6%% = 62, therefore, x = %

e) (%)0 - %, therefore, x = 5.

Problem

The sterilization process rmust last longer than 17 min 3. a) x = B) x =
for there to be fewer than 1024 germs. i 1
€ x="3 dy x= -3
4. a) = 0.36 by = 1.996
Activity 1 ) = 0.61 dy = -1.58
a. 0.98' = 0.98 ey =~ ~2.41 ) =0.18
4 T
h. 1) Only the presence of an exponent other than 1 g} g h} Impossible in K.
distinguishes the two sides of the equality. 5. a) x < % b) x < -4
2 For .the two sides of the .equalxty o be &) x= 2.5 dy x <1
equivalent, the exponent t must have a B 5
value of 1. e) x =30 B ox=q;
2
T 10g?698y . % 6. a) 972 b)Y s
(0.98) = 0.5 ¢} = 0.0063 d) %
2 logpeg 0.5 =t &) 1 f) = 0.0379
_ log 0.5
N 1= 55098 7.a) 0=x=1 b) x = 625
d. The temperature of the wire is approximately <} x> §16 ) '—5—% <x<0
.31° i vity i . 1 . T 270008
34.31°C when its conductivity is 5 S/m €) 0 < x= ke f x= (T)
e. 10(0.98) = 5
log 0.5 -
f = log0.98 Practice 4.5 {cont’d)
& a) 1 The value of this investment is $5,550.
Activity 2 2y The value of this investment is $6,150.50.

3} The value of this investment is $8,425.29.

by 1 The value of the investment will have
doubled after 6.64 years; however, since

a. The independent variable is part of the argument
of the logarithm.

b. D @%ﬁi = % the interest rate is compounded annually,
log; 2x = 2 it will have doubled after 7 years.
2 72 = 2x 2y The value of the investment will have
tripled after 10.53 years; however, since
49 _ 2x . .
) =5 the interest rate is compounded annually,
x =245 it will have tripled after 11 years.

3y The value of the investment will have

¢ 10, : quadrupled after 13.28 years; however,
d. 10, 24.5] since the inferest rate is compounded
annually, it will have quadrupled after
14 years.
Practice 4.5
1. ay 6 b) 40
¢}y -165 d)y 0
ey 234 fy 25
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9. a} n=100{1.06)

b) Space tourism in
Number of the fubure
travellers 4

200 | ‘ i 1

180 4 v
160

140

120 ¢~

80

60

40

Qo.w,.,
[ .

4 2 4 6 8 10
Time

{years}

¢} 133 people will make this trip during the
5th year.

a3 The number of space tourists will exceed
3000 after approximately 58.37 years.

10. a) y = 6.8(1.01)

x: the time {years)
¥ population (biflions of inhabitants)

k) World's poputation
Number of as of 2008
inhabitants

{billicns) A
18 41 T T ‘/ |

14 : “

L I i

.

Practice 4.5 (conl’d)
12, a8y 1

i3

14.

The earthquake is approximately 3.16

times less powerful.

2) The earthguake is approximately 31.62
times more powerful.

3y The earthguake is 100 times more
powerful,

4y The earthquake is approximately 1258.93

times more powerful.

b) 1) The magnitude is approximately 6.9,
2y The magnitude is approximately 2.7.

a) There will remain approximately 60.75 g of
radigactive materials.

b} The remaining quantity of radicactive
materials is less than 40 g after approximately
9.19 years.

a} The initial charge decreases by half after
approximately 0.15 s,

b} The charge of the capacitor is less than 1%
of its initial charge after more than 1 s.

€} No, since the charge of the capacitor follows
the rule of an exponential function which can
never equal ¢,

Practice 4.5 (cont’d)
15.

6.

a} The pressure is approximately 99.37 kPa.

b} The pressure is 100 kPa at an aititude of
approximately 0.79 km.

¢} A pressure of 70 kPa is obtained at a
temperalure of approximately 137.38 K.

ay Q, = 12(0.8)

b} Approximately 4.92 g of reagents remain.

<) The quantity of reagents will have decreased
by half after approximately 3.11 s.

d} The experiment lasts approximately 31.77 s.

0 10 20 30 40 50 B0 70 80 90 100
Time

(vears)

¢) The world's population will be greater than

9.5 hillion in 2042.
1. a) The interest rate is approximately 10.479%.

b} 1y Aninterest rate of approximately 14.87%.

2y Aninterest rate of approximately 9.05%.
3} An interest rate of approximately 5.95%.

£} The sum wilt have doubled after
approximately 11.9 years, therefore, after
12 years.
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Practice 4.5 (cont'd)
i7.

18.

19.

The number of insects will be greater than 9000

after more than approximately 37.17 days.

ay n 1.5% 2) =14.03%

b)Yy 11 98.5% 2 = 8597%

a} The metal rod expands by approximately
2.54 mm.

b} The metal rod expands by 2 mm at 20°C.

¢} The metal rod expands by more than 4 mm
al temperatures greater than 2000°C.

¢} The metal rod can attain a maximum
expansion of approximately 3.35 mm.
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20. a} The wave undergoes an attenuation of -0.97 dB.

by The power of the wave is approximately

3961.07 W,

<) The wave undergoes an attenuation of -20 dB.

Special features

Chronicle of the past

1. ay 182 by 1701
cy 13 835478 d} 391
2. a) No. b} Yes.
<) No. dy Yes.

d} 1y Decreasing

over |-o, O],

2y Positive over s, 0.
30
4y O

Discount £
]

4. a) Discount relative

1o purchases

56

4

28

14

3. &) The logarithm of a product is equivalent to the
sum of the fogarithms of the factors.

B} The logarithm of a guotient is equivalent to the
difference of the logarithms of the factors.

in the workplace

1. a) The maximum tension will approach 75 000 N.
b} The maximum tension will approach 120 000 N.
¢} The maximum tension will approach 150 005 N.

2. 4% layers of carbon fibres are required.

3. &) The pressure increases.
b} The speed decreases.

4. The speed is approximately 447.21 m/s.

Overview
1oa) y =7 by y = 4]
¢y y=V-3x d) v =4 log x
e) y= 203y y y=-30x+3

Overview (cont’d)

2. ay 13 Increasing over ]-w=, 0]
and decreasing over [0, +oof.

2y Negative over R.
n 0
4 0

b} 1 increasing over R.
2y Positive over .
3) None.
4 1

¢y 1) Increasing over 10, +o[.
2) Negative over 10, 1] and positive over [1, +=[.
3y 1
4y None.
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0 160 200 300 AQ0
Total value

of purchases
i)

b) y = 7|ox|

1
x: purchase amount
¥ discount

¢} The amount of the dlient’s purchase is greater
than or equal te $300 but less than $350.

d} The client abtains a discount of $28.
5. a) y =8 by y = 0.25
Q) oy = V5©

Overview (cont’d)

& ay 1 v

el

2y DPomain: R,
range: {y e Z I y = Zx where x € 7}.
3y None.

b) 1 Y

>
.

2y Domain: R, range: ]-o, 0],
3y Maximum: G
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R S

2y Domein: Fee, 0], range: [0, o,
3y Minimum: §

dy b y

B
o
X
P

SR i

Zy Domain: [0, «f, range: J-=, 0L
33 Minimum: 0

2y Domain: R, range: 10, —=[,

3y NMNone.
5 b Vi
4
4 ;‘._“ e VX
LT
T4
!

2y Domain: R, range: ]-o, O}

3) None,
9) 1) Ya
[E L]
| : -
L
/l
‘n f 4 bX
) |
s {

2y Domain: ]O, =, range: R.
3) None.
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hy 1)

2y Domain: J0, =of, range: R,

3y None.

7. ayx=+1.5

cx =16

ey x = 4
gyx = -1.63
Py 640

Ca) T <x<

€y x < -36

23
ey x < 5

1
gyx > i
iy ~0.0625 < x< ¢

by x=-16

d) x=4

f) x=~1.29

h) x = 0.625

b) 0.5=x=05
) x < 11586

£ x <1
hyx>9

. ay Option € will provide her with a 1.5%

commission at the beginning of her career,

by 13 1.62%
Zy 6%
3 == 3.54%

£) Option C {= 16.25% commission, whereas she
would earn 12.5% with Option A and 10%

with Option B),

Overview (cont'd)

10. a) The value of the investment will be $26,500.

b} This sum corresponds to 106% of the

initial sum,

¢} The value of the investment will be $26,522.50,
d} This sum corresponds to 106.09% of the

initial sum.
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3 Plan B is the most advantageous. According
to the table, the value of Plan B is greater
than that of Pian A after one year.

Overview (cont'd) d) No, since for 100% of the workers to be

11. a) The ordered pair (2, 45) indicates that after unemployed using the rule that models this
2 s, the base of the seat is at a height of 45 m situation, 44 months are required which
relative to the ground. corresponds to more than one year.

b) The duration of the ride is 14 s.
¢} v =11.25x%

Overview {cont'd)
d} 1) The seats are 7.2 m from the ground.

2y The seats are approximately 19.01 m from 13. a) Trajectory of a
the ground. Altitude remote-controlied plane
3) The seats are 36.45 m from the ground. UV |
e} 1 The seats are 4.05 m from the ground 20
afier 0.6 s. 18
2y The seats are 11.25 m from the ground 16 BN 1 BN
after 1 s.
3y The seats are 28.8 m from the ground 14
alter 1.6 s, 14
e
12. a) y = 15Vx 10 b — \
x: time elapsed since the end of the
season (month) 8 , \
y: percentage of unemployed people 6
by 13 Approximately 25.1% of the people 4 )
are unemployed.
2y Approximately 28.46% of the people 2 & Y
are unemployed. o .
¢} 1) 45% of this city’s workers are unemploved o 24 68 1012 a4 e e 20
after 9 months. }Lc:;zaonfsl
2y 3250 of this city’s workers are (m)
unemployed after approximately
2.78 months.
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by 1 The plane is at an altitude of
approximately 544 m,
2y The plane is at an altitude of
approximately 10.82 m.
3y The plane is at an altitude of 9 m.
<} 1 The horizonta distance covered is
approximately 6.71 m or approximately
18.33 m,
2y The horizontal distance covered is
approximately 13.44 m or approximately
16.33 m.
3y The plane will never reach an altitude of
16 m.

14, There wilt be 28 GO0 bacteria.
15, 2) y = 4(5) = 46 ) = 42 = 42)
) y = 4} = 48y = 427y = 4@ =
22 5 273 = Pkt 2
16. a} Mary: o = 200(1.03)%
Eugene: ¢ = 500(1.07)
by 1y The difference will be approximately
§215.83.
2y The difference will be approximately
$553.90.

3} The difference will be approximately
$5,007.36.

¢} The value of Mary's assets will be $1,407 after
approximately 66 years,

d} The value of Fugene’s assets will be less than
$1,609 for approximately 18 years.

e} No, during the 9th year, the value of Mary's
assets will become greater than that of
Eugene’s assets.

Gverview {cont’d)
17. The frequency of a lo is approximately 220.31 Hz
18. a) 1) y= 2%
x: time (h)
y: number of bacteria
2y y=1073 741 824

b) The number of bacteria is greater than 1060
million after more than approximately 8.86 h.

19, 8) il value of Value of an investment
the invesiment i
$
40,000
32.000 "
//
o]
[
24,000 7=
16,000
8,000
0 2 4 6 8 10
Time
(years)
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b} The value of the investment will be
approximately $31,366.24.

Cverview (cont’d)

20. a) The pilot is 112.36 m from her ejection point.
b} The pilot is 250 m frem her gjection point
after approximately 3.16 5,
¢} Yes, the pilot is safe since she is approximately
315.06 m from her ejection point.

21. The twoe cities will have the same number of
inhabitants in 2012,

Bank of problems

2Z. ¢ Determine the rule of the orange curve. The
rule is that of a second-degree polynomial
function of the form y = ax<.
400 = a X 4007

a = 0.0025
Therefore, the rule is y = 0.0025x2,
e Calculate Titan's vertical distance when iis

horizontal distance is 1351 million kilometres,

_ 13512 BB X 1351 ., 48400 _
Va= 5 T T g KTgo 280

This value corresponds to the y-coordinate of
the separation point of the spacecraft.
e Determine the x-coordinate of the separation
point of the spacecraft,
280 = 0.0025x2
112 000 = x?
x = 334.66
The coordinates of the separation point of the
spacecraft are (334.6, 280).

Z3. Jairo invested his money at an annual interest
rate of approximately 11.87%.,

Bank of problems (cont’d)

24, The measurement of the initial surface area of
the skin will triple after approximately 5.46 h or
approximately 5 h 27 min.

25. The volume of this area is approximately
143 849.03 m3,
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Statistical measures and correlation

_[ Justice

The following is a possible procedure that may be used to
analyze the decisions rendered by eachr of the judges.

e Calculate the mean of the sentences handed down
by each judge.

judge (D: The mean of the prison sentences:
= 149.87 days
The mean of the fines: = $2,653.33
Judge (@): The mean of the prison sentencas:
== 141.67 days
The mean of the fines: = §2,779.47

judge @x The mean of the prison sentences:
== 1571.25 days
The mean of the fines: = $2,487.50

s Determine the mean deviation of each statistical
variable,

Judge (I For the imprisonment, the mean
deviation is approximately 32.54 days.
For the fines, the mean deviation is
approximately $524.22.

ludge (@ For the imprisonment, the mean
deviation is equal to 24.4 days.
For the fines, the mean deviation is equal
to $584.24.

Judge G For the imprisonment, the mean
deviation is approximately 49.94 days.
For the fines, the mean deviation is
approximately $486.25.

¢ Describe the correlation between the number of
days of imprisonment and the amount of the fine.

Judge (1)

Fine
{8
4|200 . E— -
8
3,600
L]
3,000 ®
2,400 g B L
@
@ B
1,800
v -
0 80 120 160 200 240
imprisonment
(days)

This correlation is very strong and positive.

Judge @)

Fine
)
4200

3,600 5

3,000 @ @

2,450

1,800

T i I

0 30 120 160 200 240

tmprisonrment
(days)

This correlation is very weak and relatively positive,

For judge (3), the contingency table indicates that
the correlation between the two variables is linear
and positive,

Conclusion: The judge’s choice

In tight of the resuits studied, Judge @)'s decisions
appear to be consistent, but the relationship
between the prison sentence and the fine imposed
on a person who is convicted is very weak. For
iudges (D and (3), the relationship between the
prison sentence and the amount of the fine appears
to be stroang. However, by analyzing the mean
deviation relative to the sanctions imposed by
each of the judges, |Judges (D) and @ appear to
render the most consistent decisions.

Shaping public opinion

The following procedure may be used to solve this LES.

Analyze the effect of the investments made
in advertising using technology.

impact on the percentage of alcohol-related
accidents.

Variable x corresponds to the amount invested in
prevention ($ in millions), Variable y corresponds
to the percentage of alcohol-related accidents.
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Y O A £V
25

The linear correlation coefficient is approximately
-0.93, which indicates a strong and negative
carrelation, The equation of the linear regression
fineis y = 26.5x + 52.5.

Effect on the number of road-block arrests,

Variable x corresponds to the amount invested in
prevention (§ in millions). Variable y corresponds
to the number of road-block arrests.

510
7] RS EY-i

0

510

g

DT

. "‘\"bw

: h‘»ﬂ{
T e

710

The linear corretation coefficient is approximately
-0.93, which indicates a strong and negative
correfation. The equation of the linear regression
line is y = -82.3x + 505.8,

Determine the equation of the linear regression
line where x corresponds to the time elapsed

(in years) since 1998 and y, to the amount invested
in prevention (§ in millions).

LinRed

+h
&4
LTS
£y
=53

]

The linear correlation coefficient is approximately
0.99, which indicates a very strong and positive
correlation. The eguation of the linear regression
lineis y = 0.3%x+ 0.72.

Determine the possible amount invested in
prevention in 2020.

By substituting 22 for variabie x in the equation
ve=0.3x + (.72, it can be determined that the
amount invested in prevention is approximately
$7.32 million,

Calculate the percentage of alcohol-related
accidents that could potentially occur and the
number of road-block arrests in 2020.

By substituting 7.32 for variable x in the equation
y = 26.5x + 52.5, it can be determined that the
percentage of alcohol-related accidents should be
approximately 4.92%.

Calcutate the number of road-block arrests in
2020.

By substituting 7.32 for variable x in the equation
v = 282.3x + 5058, it can be determined that the
number of road-biock arrests shoutd be nil.

Conclusion

The analysis of this statistical data indicates that
the investments made in prevention from 1998 to
2007 had a major effect on certain factors related
to alcohol-associated impaired driving. In fact, the
percentage of alcohol-related accidents and road-
block arrests are decreasing significantly, which
indicates that attitudes towards this scourge
appear to be changing. If the trend continues, in
2020, the number of aicohol-related accidents will
decrease to approximately 5% and the number of
road-block arrests could become nil. investments
must continue to be made in prevention
campaigns that influence people’s driving habits.

Prior learning 1

a.

1) Agent A: none

2) Agent A: $196,500

3) Agent A: $203,000
Agent B: = $202,777.78

4) Agent A: $155,000  Agent B: $125,000

Agent A: §56,840 Agent B: $73,000

Agent B: $212,500
Agent B: $212,500
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Prior learning 2

a. No. For example, the number of arrests decreased
by 10 from May to June, whereas it decreased by
20 from Cctober to November,

b. 13 Afisst-degree palynomiat funciion,
2y Several answers possible. txampie:

Arrests for major
snesding offences

Kumber
of arrests A

300
280
280
270
280
250
240
230 |
290 4ot ......
210 —

/A i [
0 123 458678910
Time elapsed
since April 1, 2008
{months}

Knowledge in action

1. a} 1 1 computer. 2y 1T computer.
3 1.33 computers,
b}y 1) 275 cm 2y 225cm 3 = 23827 cm
<y N 64 2 64 3) = 63.55
dy 1» 15vyears. 2y 15 vears. 3} 15 years.
2. a} 636 graduates. by [25, 30 years.
<} 30 years. d) [30, 35{ years.

e} = 31.67 years.
3. a) Distribution (D.
k) Distributions (T3, @ and (3).

Knowledge in action (cont'd)

4. a} 1) Partial varfation function.
2)

—
AL I S ) Ny NN o ol o B Bl
Zn
i
3
o

.
-
X

0 123456780910

2 4
H y=Ssx+y
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B} 1y Partial variation function.

3 yﬂ
10+
§ 1
g eu
6 =
5 M‘,.,.e
4 4 “N
3
2
1
0 12345678910 «

2 39
3 y:_g)(‘F?

¢y 1y Direct variation funciion.

2 T

10 /-

9 e

8 ¥

7 y

G

S T

4 4t

vy

3

2

1 HA—

0 12345678810 %

7x
B
5. a) Meastire Group (1) aroup (@

Median 42.5 45
Range 12 4]
Mode 40 45

by Class (2, since all the results in this class are

greater than or equal to 43.

6. A student’s activities
Time spent A
on siudies
i 20
16
k]
12
[}
3
4
@
P P
0 2 4 6 8 10
Time spent
on sports

)

Knowledge in action (cont'd)

7. Several answers possible. Example:

ay y= 25x + 150
b}y 1y 42 L of syrup.

2y 2 L of syrup.
¢} 3900 L of maple sap are required.
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8. The distance covered by this airpiane would be
approximately 1040 km.

Statistical measures
and graphs

Problem

Overall, Shuttie C. is involved in the longest missions.

Activity 1

a. The mean of the distances covered
is 305.97 yards.

. 1 Steve Allan. 2y Bubba Watsomn.

T ) Distribution A Distribution B
Square of the Square of the
[ata deviations from Data deviations from
valug the mean (data value the mean (data
value ~ meany value - mean)?
4 = A7 {2 14 = F3.47
5 = J4.33 16 == 43,18
& = FE5G 21 == 247
H == (.02 23 =~ (L15
15 = 1716 24 = 204
i7 ~ 3773 26 == §1.76
8 = 51.02 34 == 130.61

2y Distribution A = 30,12
Distribution B; =~ 37.67

d. Distribution A: = 5.49

<. Distance covered Deviation hetween the Distribution B: ~ 6.14
Goifer by the ball during distance covered by s . -
a drive (yards) tise batl and the mean e. In Distribution A, since the mean deviation
of the distances is the smallest.
Bubba Watson 3151 8.13
Rabert Garrigus 3110 503 Technomath
John B. Holmes 310.3 433 a. 31 b, A7
Dustin Johnson 300.7 3.73 ¢. All the data values in the table from the first cell
Steve Allan 032 277 Al to the last cell £9.
Tag Ridings A03.0 297 d. 1 2704 7 =~ 96.57
3 = 25.11 4y == 2953
Nick Wainey 302.9 3.07
Adam Scoft 302.1 3.87 A
Practice 5.1
Davis Love il 301.3 487 .
1. a) 1) Temperature at the beginning of June
Charfes Warren 3011 487 —
Day Temperature Deviation from
d. The mean deviation is approximately 4.44 yards. C) the mean
e. The value of the distances are clustered for the Sunday 3c il
female golfers, since the mean deviation is less. Monday " 3
f. Eubba Watson, since his deviation from the mean Tuesday ” ’
is greater than that of Lorena Ochoa.
Wednesday 33 3
. . . . Thursday 27 3
Activity 2 — The evolution of statistics
_ . ' friday 28 H
a. 1) Distribution A: =~ 10.86
Distribution B: = 22.57 Saturday 31 1
2y Distribution A: 18
Distribution B; 34 2y 1.71°C

b. Distribution B, since the mean deviation is greater.
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b}y 1y Temperature at the beginning of january 5. a) 40, 60 by 20, 40

D Temperature Deviation from C) 30, 70 d) Sevem.’ answers pOSS!‘bfe.
y ) the mean Example: 35, 40, 45, 55, 60, 65
Sunday -20 6.14 6. a) The results are more concentrated in Group (D).
Monday -15 1.44 b} The resuits are more dispersed in Group 3.
Tuasday 2 814
Yednesday 18 4,14 Practice 5.1 {cont'd)
Taursday 10 .85 7. a)y Canadiens, Maple Leafs, Avalanche, Senators,
. Red Wings.
Fritla -8 5.86 .
y by 1y Canadiens: 6.32, Maple Leafs: 6.
Saturday 4 9.58 Senators: 6.08. Red Wings: 4.24.
Avalanche: 3.6.
2) 5.59°C 2y Canadiens: B.64. Maple Leafs: 6.9.
. : . Senators: 7.17. Red Wings: 5.34.
€)1 Envollment in engineerin
’n g g Avalanche: 4.
Program Kumber of Deviation from ¢} The Avalanche was the most consistent team
registrations {he mean . ..
: — since the mean deviation and the standard :
Hectrical engineering 258 214 deviation are the smaflest of the five teams.
Civil enginesring 280 10.14 8], a) Alberta.
Mechanical engineering 264 26.14 by 2001: 3 479 272.08
. - 2006: 3 703 554.16
Chemical engineering 285 4,86
Computer engineering 3o 18.86
e Practice 5.1 (cont’d)
Forestry engineering 303 12.86
. - 9. a) In the distribution representing the maximum
Metatiurgicai engineering 321 30.86 . X
speed reached during the final. The mean
) . deviation in this distribution is approximately
2) 19.55 registrations 0.81 km/h, whereas the mean deviation in
d) 1) Area of different territories the distribution representing the maximum
_ Area Deviation from speed r.eached during a qualifying run is
Tasritory (k)2 he mean approximately 1.93 km/h.
Vatican 044 2 206 17051 b} In the distribution representing the maximum
speed reached during a qualifying run.
France 547 030 1 656 141,35

10. a) 1 The deviation observed in British Columbia
Morocco 446 550 1759 621.35 is the towest in July.
2y The deviation observed in Ontario is the

Argentina 2 766 890 560 718.65 ' !
highest in August.
Belgium 30 528 2 175 643.35 by 1) $5,151.1 million.
Canada 9984 760 7 778 588.65 7 $4,992.51 million.
Québec 1667 441 538 730.35 ¢) Québec and Ontario.

2y 2 382 659.23 km?

Practice 5.1 {cont’d)
1. = $1,425.42
12. 32 students are in this group.

Practice 5.1 (cont'd)

3. a} 1y = 0.8]1 2 = 1.06
by 1y = 1.11 2 = 1.14

4. No. In Florida, the temperature varies less than it
does in Canada.
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13. No. Although the best candidates, meaning
those whose results have a deviation from the

Technomath

mean greater than 10 are admitted, all the worst  a. The x-coordinate and y-coordinate of the point on

candidates will also be admitted. In fact all those
whose results have a deviation from the mean
tess than 10 will be in this group.

14. a) 1 =~ 1284.59 2y = 1543.01
= 1218.72 = 1493.94

D) The standard deviation.

b. 13 90

which the cursor is placed..

2)

10

30

ikl

HER)

el T

30

Qualitative

\ . 1. a)
interpretation by
of a correlation 9
2 a)

Problem

Person B and D best express the trend displayed in B}
the table,

Activity 1

Practice 5.2

Strong and positive correlation.
Strong and positive correlation.

Zero correlation.

1}
2}
B
2}

Positive correlation.
Maoderate correlation.
Positive correlation.
Weak correlation.
Paositive correlation.
Moderate correlation.

a. 1y 118 players. 2y 54 players.
3} 4 players. 4y At the least, no players,

Practice 5.2 (cont'd)

at the most, 27 players. 3. Scatter plot .

b, =~ 12.71% 4. a) Weak and negative correlation.

<. 1y Yes, since by drawing a diagonal from the
upper left-hand corner to the lower right-hand
comer of the contingency table, it may be noted
that the data values are more or less reversed.
2y Yes. According to the data gathered, the
greater a player’s mass, the slower he is.

b} Strong and positive correlation.
¢y Strong and negative correlation.
d) Moderate and positive correfation,
e} Perfect and positive correlation.
) Moderate and negative correlation.

5. The height of the students in a school (Table #&)

Activity 2

a. Frances, since she installed an average of
approximately 17.38 bundies of shingiesin 1 h,
whereas Sybvia installed an average of 16.88 bundles.

b. Sylvia had the most consistent performance.,

¢. Yes, the greater the number of bundles of shingles
instailed by Frances, the greater the number of
bundles instalied by Sylvia as well.

d. Yes, a decreasing function appears to support the
scatter plot.

e. Yes. The steeper the slope of a roof, the fewer the
number of bundles of shingles instailed by Sylvia
in 1 h.

f. The relation is strong since the points form a curve
and since they approach a straight line.
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represents the strongest correlation since the
largest numbers are grouped along a diagonal;
however, for the time spent on the Internet each
‘week (Table i), the largest numbers are located
at the extremities of the rows and columns.
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Practice 5.2 (cont'd)

6. a) Points scored at the start of the
2008-2009 season
Points
scored
b i0, 10§ [10,20] | [20, 30 [30, 40{ Total
of games
prayed
[0, 10f 4 0 9 9 4
[10, 20[ 2 0 g o 2
[20, 30§ 4 g 1 0 5
[30, 40f 2 5 2 0 3
{40, 50§ i i i 3 5
Total 13 6 4 3 %

b} 17 players.
¢y No players.
d} 13 players.
e} =~ 11.54%

3 No, since most of the data do not follow any
of the diagonals in the table.

Practice 5.2 (cont'd)

7. a)

b)

)

8. a)

1}
2}
3)
B
Z)
3)
B
2)
3)

D

Moderate correlation.

Zero correlation,

Weak correlation.

Zero correlation.

Strong correlation.
Moderate correlation.

Zero correlation.

Zero correlation.

Weak correlation.

Weather in Bale-Comeau

Minimum

temperature

&

Y

o]
J

e
e

0 ol 2

? Maximum

o

é tempgrature

[c]

{0

I‘Om

[T

i

o

28
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2} Precipitation in Baie-Comeau
Amount
of snow
cmy &
100
90
80
70
60
50 1 =
40
30
20
10
: L]
: @ e

0 10 20 30 40 50 80 70 80 90 100

Amolint

of rain

(ram}
3} City of Baie-Uomeau

Agount 4

ofraln 460

{n)

FG ;
86
70
&0
50
40
:U
@

ps jils;

8 4 0 12 16 20
Maximum
temperature

°0)
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4) City of Baie-Comeau 12, a)

A
ﬁf”;f;éﬁ\f : e [15,20 | [20,25] | {25,300 | (30, 35[ | [35.400 | 40,45 [45and 4 Tot
! Fyar af gars
P femy [V P
| 1 2 2 - - - - - 8
~4f
2 1 2 1 1 - - 2 6
46
3 - | - - - 2 - 3
8 4 - 1 2 2 2 - - 7
3
U L . B - - . ; ] B s
; 2 50 6 - - - - 1 i 2 3
2 4g 7 - - - - - - 2 2
g 8 - - - - - - 2 2
U
. g - . - - - 1 1
R N I
16 - - - - - - 0
46
11 - - - - - - 1 1
M 1 12 8 40 4 8 Total 3 B 3 4 4 4 g | 33
Minimum
famperature m .
(<) b} Moderate and positive correlation.

b} 1) Very strong correlation.
2y Moderate correlation. Practice 5.2 (cont'd)
3) Weak correlation.
4y Weak correlation.

13. Statement £ is true since the variables vary
inversely and the scatter plot is narrow.

2. No. Th iof is 3 . . . .
%. Mo. The correlation is very weak, almost zero 14. a) Time spent on physical activity

P S PN P i
Practice 5.2 (cont’d) rgp W 020 | R | el | 6.8 | 00 o,
10. Yes, thfa scatter plot indicates that the correlation [15, 25 o o g 6 3 i
is relatively strong.
. = ] 25, 28] 1 1 6 0 0 0
11. a) 1 Strong and positive correlation.
2) Strong and positive correlation. 135, 45( ! 8 2 o 0 6
3y Weak and positive correfation, [45, 55 0 il 5 5 ] 1

b} The linear model is the most appropriate
since the radius of curvature of an

exponential function or a square root is b) Weak and negative correlation.

too small. 9
_ Time spent on physical activity
Time
O 2 b ] T r
11 e
10 -
9 - i |
8__.. I P
7 2 = @
81 ° -
. - Eanan
4 &
Sﬁv,
2
TEL @
O 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
Age
(vears}
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BY N 4

Practice 5.2 (cont'd)

15. Several answers possible. Example: 14 5
The wind speed and the wind chill.
The time and the visibility. 1.2
Weather data 1
. farch 4, 1971
Wind chill 0.8
OC 4
v i%so 3540 45 50 55 80 65 70 75 80 06
0 e .
BEBNE Wind 04
WLl speed
43 {km/hy 0.7
7‘[4 e o
_}g 0 2 4 & 8 10 12 14  x
-17 . 2y Strong and positive correlation.
_18 i —
: f 17. Yes. it is a moderate and positive linear
correfation.
Weather data
farch 4, 1971
Visibility o
) Quantitative
25 1+ , interpretation
2 .
Sl ., of a correlation
} s
0.5 4| eos " " L]
0 246 810121416182022 Problem
Hour .
The baoiling point of water is approximately 56.96°C
when the atmospheric pressure is 30 kPa.
Fractice 5.2 (cont'd)
16. a) » Y h Activity 1
49 a. Mass and BMI of
158 Group A volunteers
BNII2
40 {Kg/m’®) & =
40 &g
il 36 e
kg9
&0 3¢ = o0
28 g &
3 oo ‘::; d
eI — E &
: 40 0315
L] o 16 "? 5
10 8 -6 -4 -2 0 2 4 X 19 L
8
2y Perfect and negative correlation. .
L, -

0 80 66 72 78 84 90 96 102108114

Mass
{kg)
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Activity T (cont'd) Activity 1 (cont'd}

b. f. Mass and systolic blood pressure
Ordered pair Systolic of Group B volunieers
Group of Mean mass Wiean Bl comprised of blood pressure
voluntaars (k) {kg/m?} mean mass and {(mm Ha) &
mean B 200
Isabel, Emitia, 20 2 - 100 "Eé’ !
Cri i heL, =
Erika, Vincent 180 ?:, - %f
; &
Stephanie, fier, 92.75 31 P42.75, 31) 170 § z
Sylvester, Pascal = =
160 o =
150 £ 8 =
) Mass and BM! of 140 Lt B 2N LS
Group A volunteers 170 £T "
BMI 2
(kg/m?) & - P20y =
40 e 110
36 I 2 =
R e 0 B0 66 72 78 84 30 96 102108114
32 ey
& £ Mass
28 & kg)
® oS ®
24 =
o W @ g.
5 PE : -
16 = £ Miadian Median systolic Ordered pair comprised
Group of median mass and
12 mass bleod pressure - "
of voluntgers (ka} (mm Hg) median systolic
8 g 9 IHood pressure
4 1. e .
Mora, Timothy, e
. - Chioe £3 124 1,(63, 124)
0 60 66 72 78 B4 90 98 102108114
iass Zachary, Damian,
ka) Audiey 75 140 M,(75, 140)
Melani
Z) Mass and BMI of b :t ﬁéﬁe- Lauzence, ag 160 M489, 160)
Group A volunteers
Bivii
z 424
{ko/m’) & o h. » 79 2“5
40 B .
. & [~ i1
36 s
2l 3 ,j/;f i N Mass and systofic biood pressure
o o
28 - Systolic of Group B volunteers
T o= e 2 blood prossure
Hr—oETTS (mmHg) A&
@ L ®
IR S - 200
16 o & 190 £
[1=]
12 b 180 w87
. = |5
170 41— oSS
=3
4 - 160 = Bl e
g | o =
" = 90 gt
g 60 66 72 78 84 90 96 102108114 w2 | |
140 i e
Mass B s P
(ke) 130 {5
L @
- 120 +--&
d. y= Adx = 1260 ;
1 110 {—
e. 1) The BMI of a person whose mass is 80 kg could Lou e -
be approximately 24.84 kg/m?. 6 B0 66 72 78 84 90 96 102108 114
2) The mass of a person could be approximately Mass
109.3 kg. kg
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2) Mass and systolic blood pressure
Systolic of Group B voluntesrs
hiood pressure
fmmHg &
2
190 £
180 R
&g |
160 - =
150 s B
n )1
140 Eg At
130 £
TH
120 9:;/
ERETUJ S S A S S S
1 o
O B0 86 72 78 84 90 96 102108114
Mass
(ko)
ke y=x+ %

L. 1 The systolic blood pressure of a person
whose mass is 80 kg could be approximately
142.33 mm Hgq.

2y The mass of that person could be
approximately 127.67 kg.

Activity 2
a. Scatter plot () strong and positive correlation.

Scatter plot 2 moderate and positive correlation.
Scatter plot 3% moderate and positive correlation.

b. Contractor Q).

c. 1) For the rectangle in the graph labelled
“Contractor 33."

2y The rectangle is wide.

d. 1y For the rectangle in the graph labelled
“Contractor (D.”

2y The rectangle is narrow.

e. 1y Variables other than the living space affect
construction costs,
2y The wider the rectangle, the weaker the
correlation.

f. Contractor (& has the most consistent
construction costs, since the rectangle surrounding
the scatter plot is less inclined.

Technomath
a. The value of & represents the slope of the line.

b. The value of by represents the y-intercept of
the line.
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a § fed—Hed
a % v = wzm ety
a=, 195
bomind 9
10 e 10
¢
2} 80
‘ wrw
{1 e 70
0
Practice 5.3
1. ay =~ -0.68 By = 0.79
¢y = 0.41 dy ~ -0.54

2. a8y i =074
2y Several answers possible. Example:
yoes -x o+ 1
By 1y = 0.47
2 Several answers possible. Example:
y={0.93x + 1.3
gy 1 =085
2y Several answers possible. Example:
ye= x + 0.3
dy 1n ~0.06
2y Several answers possible. Example:
y=015x + 1.7

Practice 5.3 (cont’d)

3066366 00

Practice 5.3 (cont’d)

4. a) r=1-12 r=057
b) 1) =~ -0.43 2 =0.70

5. ay Table of values (T y = 0.83x + 0.62
Table of values @ y = ~0.59x + 62.16

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

6. a} i) v h

24

20

; ;
T

0 2 4 8 8 10 TIQ
2) r=~0095 3 y =208 + 1.68

X
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by n ¥4 8. a) The correlation is moderate and negative.

v P ] b} Several answers possible. Example:
T Observation of Perseids
% : L Number af Ferseids
48 observed each minute 4
35 T !
30 Etaty
Lalla] i b ® —
; P TR SR L
528 " a |17k e
....... e ; 10 P @
..... i) ¢
4 : 0 1 2 3
........ 1 Time elapsed
T since midnight
A th)
# ¢} Several answers possible. Exampie:
| | | = y = ;%05 + %

21008 6 4 2 0 2 4 B 8 10X ) )
d}y 12 or 13 Perseids are observed each minute.

2y Several answers possible, Example;

r=-0.88
3) Several answers possible. Example: Practice 5.3 (cont'd)
v=-1.52x+ 2B.27
9. a)
Film promotion and revenues
Revenue
Practice 5.3 (cont'd) (3 in millions)
500
7.8 Spring distortion 1.
Spring
extension 400 ' T
cm) & |
10 i
g 300
8 T s
7 T ] 200 -
6 L
5 100
5 @
¢ ° L e
3 = 0 2 4 6 8 10
R Amount invested
2 (S O 0 O O O O S A . in advertising
1 (% in millions}
\d i
: - &= b} The correlation is moderate and positive,
00 1T m Sigpeize d5nzass ¢} Several answers possible. Example:
{0) y = 40x + 61.86
b) Several answers possible. Example: d) Several answers possible. Example:
39 059 B The producers can hope to generate $621.86
Y = 7e3% = agp5 O ¥ = 0.2x — 0.20. million from this film.
¢} Several answers possible. Example: ‘ .
The spring’s extension would be approximately 10. Several answers possible. Example:
17.18 cm, The maximum load is approximately 89 258.69 kg.

11. a) Yes. There appears to be a correlation since
the scatter plot forms a line.

b} Several answers possible. Example:
y = -0.5x + 775

<) Several answers possible. Example:
300 DVD movies are sold.
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Interpreting
a correlation

Probiem

Several answers possible. Example:
Frozen food having a mass of 320 g is expected to
contain 1600 mg of sodium.

Activity 1

a. 1) The correlation is strong and positive.
2y The correlation is very strong and positive.

h. The correlation coefficient in Screen 2. is much
smalier,

¢. The temperature of the water would be 66.98°C,

d. No. In some cases, there are inconsisient data that
must be omitted from the statistical analysis, as is
the case in this situation.

Activity 2

a. 1 Yes, since the data almost form a straight line.
2y Yes. The monthly quantity of heating oil used is
approximately 1600 m?.
3) Yes. The monthly guantity of natural gas used
is approximately 3400 m3.

b. 1y There appears to be a relatively strong relation
between these two variables since the diagram
presents a scatter plot in which the points
nearly form a line.

2) There appears to be a relatively strong relation
between these two variables since the diagram
presents a scatter plot in which the points
nearly form a line.

c. There appears to be a very strong and
positive relation.

Technomath

a. The value of & represents the slope of a regression
tine. The value of b represents the y-intercept of
the regression line. The value of + represents the
linear correlation coefficient.

k. %
LinPed
w=amth
5= -, TRS233E1 55
b=1@], 4824793
rEm, Friad2321s
r= -, 3510284083

70
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3} =~ -0.88 4y 110

10 70

Practice 5.4

1. a) =092 Dy 268 — 2.63
by 1)~ -0.96 2) y= 1.73x + 893
gy =~ -0.51 2 y= 063x+5
dy 1= 0.76 2 y=1.39x+ 0.18

2.4 ~1 b) y =~ 11.24x — 9.09

¢y = 384.16 cm d) = 23.5 years.

Practice 5.4 (cont'd)

3. &) The correfation is moderate and negative.

by Several answers possible. Fxarmple:
y= 1.075x + 83

¢} Several answers possible. Example:
The price of a lot might be approximately
$83/m?.

d) Yes, since the scatter plot follows the direction
of a line,

4. No, according to the equation of the regression
line, 1400 tons of samples yield 127 087 diamonds.

Practice 5.4 (coni’d)

5. a) After approximately 91.24 days.
b) For approximately 187.87 days.

¢} The duration of the treatment was
approximately 139.56 days.

d) The pain would be reduced by 100%, meaning
that it would disappear.

6. a) 1) Table of values Table of values

za
. a an®
no®

pe

2 =095 2 == (98
3 =1 3) =1

b} In each case, the expoenential model appears
to be the most appropriate to represent the
situation since the correlation coefficient
approaches 1.
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Practice 5.4 (c

7. a)
Araa of the
surface to
he piated
e

ont'd)

Plating a metat surface

140

130

120

110

100 H

80

80

70

60

50

40

30

20

ol

o
=

EEEENEN RN NN NN

0

2 3 4 5 8 7
Quantity of zinc
{mg)

by A second-degree function.

<y The inte

d} The guantity of zinc required should be 8.25 mg.

nsity is almost perfect,

8. a) The correlation is strong and negative.
b} Other variables affect this phenomenon.

Practice 5.4 (cont'd)

9. a) $120,400 b) ~ 57.61 h
¢) =~ 61.18 h dy ~ $92,164.8
e) 117.7h

10. Severaf answers possible. Example:
ay The length of a person’s hair and his or her

height.
by The eff

icacy of an experimental drug.

Practice 5.4 (cont'd)

1. a) 15%
Note:

b) 1) =~ 51.53%

® 20190, Les Editions

for numbers b to d, the regression fine
y = 0.04x + 51.53, where x represents
the density (trees/km?) and y, the
percentage of pollution, was calculated
using the first 5 ordered pairs from the
fable of values only.

2y =~ 22.46%

CEC inc, » Reproduwction authorized

¢} A region that is 40% polluted should have

approximately 270 trees/km?,

d) A minimum of 355 trees/km? should be planted

in a region that is 30% polluted.

2.8 D biass Characteristics of projectiles
G
B4 4 : -
60 3
56
a2 &
48
a4
404
361
32 .
28
24_—- 1 O O O
20 .....
16
12
8 @
4 i i
o5 7§ 11 13 15
Diameter
(mmy
|2')i:' ! Characieristics of projectiles
fita
velocity
m/sy A
1100 +
1000 -
900
800
700 P
600
500 -
G { -
6 5 7 9 11 13 15
Diameter
(mm)
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3 ity Cnaracteristics of projectiles d) Diameter: = 13 mm

velocity fnitial velocity: = 0 m/s
(mis) & Energy: = 10 000 )
1100 7 :
000 31 | Special features
=00 Chronicle of the past
o ‘ & 1. a} The mean number of marbles collected in the
800 @ centre container is 12,
b} The mean deviation is 1.75 marbies.
]
e 2. a) The height of an adult child is 172.2 cm.
_ b} The mean height of the parents is
600 approximately 158.83 cm,
7 3. The correlation coefficient is approximately 0.67.
500 4. The mean deviation is approximately 19.61.
T} e In the workplace
0 8§ 16 24 32 4D 48 56 64
Mass 1. a) Quebec inflation and unemployment in 2008
{o Inflafion &
() 3 :
4 Energy Characteristics of proiectiles ;
{y £ -
33 ?50 2 .......
31 250 : Y
28 750 1
26 250 : *
23 750 a — % &
0 5 B 7 8 9 10
21 250 Hnemployment rate
18750 (h)
b} The correlation is weak and negative,
16 250 g
13 750 ' 2. a) Evolution of voter intentions
11 250
8750 1- 515/5/¢8 g8 888 |g S ES8
[+7] = hand o oy o oo Lo (1] P~ [~o R s N i)
o ~ -— r~ o (=) f==] f==] [~=3 (=3 [=3 (=] =T
6230 Woter
3750 4k intentions
%9
q¥" for 3328|2430 20| 31/35|33, 38|42 36| 43| 41 38
1250 4 ; - Party A
= (1]
0 8 18 24 32 40 48 56 84 %)
Mass Voter
@ infentions
o for 31 120134 28|26 | 2521 |23 16| 14|17 15 1617
b} There are always two outliers in the scatter Party B
plot. {%)

¢y 1y The correlation is strong and positive,
2y The correlation is weak and negative.
3) The correlation is moderate and negative.
4) The correfation is strong and positive.
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b) Evolution of voter intentions

Overview (cont’d)

_ Vntgzr - B
'fgﬁegéﬁ;‘i ’ ? e +H 6. a) v Several answers possible.
(%) j Example:
30 | N
2 I ’
20
15
10‘:’? i +- l;;; ) & 1 | 1 1 [} 1. 1 b K.
0 20 25 30 a5 47 45 5 i i o “‘""X
Yoter irtentions 0
for Party B 2y Exponential function.
{%) .
by 1y Several answers possible.
0y ~0.92 _ Example:
d) y = -1.08x + 59.38 Y

e} Yoter intentions for Party B might be 5.38%.

Overview

1. a) 1 Mean deviation: = 46.01 seats.

2) Standard deviation: = 69.87 seats. : o
by 1) Mean deviation: = 0.39 h /

2y Standard deviation: =~ 0.49 h Ty

2. a) Precipitation and crops 2y Linear function.
Feintal] ) 1 Severol answers possible.

et e} [150, 200 {200, 250 | {250, 300[} {300, 350f} Tota! Example:

i) Y

[750, 1000[ i 4 8 10 23 ]

{1060, 1250 3 6 5 7 21

(1250, 1500 7 7 6 4 24

{1500, 1750f 11 5 3 1 20

Total 22 22 2 22 26 e

b) The correlation is weak and negative. H— o -
) 44 fields.

) 2y Square root function.
d) 66 fields at the most.

7. Yes, the biologist is correct, since the correlation
coefficient between the variables is -0.5, which
indicates that the correlation is weak and that the
populations vary inversely.

Overview (cont’d)

3. a) Several answers possible. Example:
0.64 8. a} 100-m race: 0.07 s

. 200-m race: 0.33 s
. E le:
b) ?gﬁ;ai answers possible. Example 4 x 100-m race: 0.37 <

¢) Several answers possible. Example: by The 100-m race, since the mean deviation is

0.48 the smallest of the three.
¢} Probably that they decrease the mean, since
SNORORRCORGAD) the runners appear to be sfower according
5. No. In the contingency table, most of the data do to the data for the 100-m race.

not follow one of the two diagonals.
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Overview (cont'd) Overview (cont'd)

2. Equation ¢ 6. a) Cruise ships
. , Mass b
0. Wendy's mark is approximately 16. (kilotons) nog L.,
1. in 2018. iFegs
178
160
150 F
Overview (cormt’d) ;;8 1 .
12. Yes. The linear correlation coefficient associated 1’%8 EREuEe ]
with the situation is approximately 0,98, 100
90
13. a} Denmark: v = 0.12x% - 67.57 5;8 ] ,
France: y = 0.1x ~ 25.72 602 ¢ o~

Norway: v =0.3x - 27.54

Sweden: v = 0.08x + 10.57

where x represents the year, and y, the height
in centirmetres,

by 1y Several answers possible. Example:
0.95

2y The correlation is very strong and positive.

k) In France. ] . f
¢} Several answers possible. Fxample:

¢} In Denmark. y = 0.04x + 2.27

d) The height of Swedish men may have been d) The mass of this cruise ship could be
approximately 166.17 cm. approximately 242.27 kitotons.

e) The height of French men might be
approximately 178.28 cm,

£} In approximately 1875.

17. a) The correlation is strong and paositive,
b} He can expect approximately 76 victories.

Oiverview (cont’d)

Overview (cont'd)

eamd
)

The heart rate could be 147 beats for each minute.
ay 1y Boys: 0.13, Girls: 0.14

T4. Person A: | think the linear correlation coefficient
is very strong because the scatter plot is very 19.

narrow.

2y Boys: 0.15, Girls: 0.18
b} Boys, since the mean deviation and the

15. a) No, the curve appears to be a good =~
representation of the relationship between s-tand_ard deviation are less than those of
these families’” annual income and the income the girls.
allocated for essential needs. Q) Low hirth mass
b) Yes. The scatter plot indicates a decreasing {[f}f)' s
trend. 5.8
¢} Exponential function.
d) y = 93.32(0.99)" 64
e} The percentage could be approximately 6.0
7.56%.
8
58
5.6 1
1y 2=
0 b5 52 54 56 58 G
Boy
(%]

38
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d} The correlation is moderate and positive.
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Overview {cont'd) Bank of problems

20. Yes, it is possible to describe the correlation as Z4. The variables for coffee and sugar are the most
very strong and negative. However, the limited closely linked since they have a correlation
amount of data does not ensure that a coefficient of approximately 0.89, compared to
representative study will be carried out nor that approximately 0.10 for cocoa and coffee and
a valid conclusion will be drawn, approximately 0.24 for cocoa and sugar.

21. The correlation coefficient is approximately 0.72. 25. An orchestra shoutd have approximately

137 musicians if the foliowing equation
of the regression jine is considered:
y=1.4472x+ 10.71.

Ovearview (cont’d)

22. &) The mean deviation is 11.84 cm.

b} Growth of students in a class Rank of problems (cont’d)
Present haight)
fig & om)} {140, 148[ | [148, 158] | [158, 167111167, 176[ |{176, 185[) Total 26. None, since at 6 m, there would remain
itk {em)

approximately 19.3 ppm of phytoplankton

. according to the regrassion line, and since the
[44, 47 2 2 9 2 2 8 concentration of phytoplankton decreases by
approximately 48 ppm for each degree Celsius
lost according to the regression line between the
[50, 53] i 9 1 3 2 7 temperature and the guantity of phytoplankton.
Therefore, the temperature should be lowered

[41, 44f i 1 H o H 3

47, 50[ 1 2 1 2 2 8

L ° 3 4 6 | B by approximately 10°C.
Z7. Mote: The equation of the regression curve used
<} Growth of students q g
Present in a class in this case is y = 0.45 Vx, where x represents the
“{iﬁ?f i time (in s) and y the height of the marble (in m).
190 1 The speed of a marbile should be approximately
] ;e 16.63 m/s.
175 :
1601~ E
Bh 2 &
145 £y
1804 e
0 40 47 44 4 48 50 52 54
Height at birth
{cm)

d) y = 1.7826x + 79.2477

e} The correlation coefficient is approximately
0.42.

) His height at birth could have been
approximately 64.93 cm.

23. According to the correlation coefficient associate
with this situation, which is approximately -0.84,
this statement is true.
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Right triangles and trigonometric ratios

! Designing a plan

& (Choose the pasition of each object on the plan.

The procedure below can be followed to produce the
requested plan.

To help students complete this LES, provide them with
the following measurements.

Mote: A worksheet is provided on page 1 of the
Reproducible sheets in “Vision 6.”

s Calculate the dimensions of the house.

Width: 5 m

Length: ~ 10 m

Height: edges of the roof: = 7 m,
top of the roof: = 8.84 m

e Calculate the dimensions of the bench.

Width: 1 m
Length: 1.79 m
Height: 1.13 m

e (alculate the dimensions of the tree.

Height: = 3 m
Diameter: = 1 m

¢ Calculate the dimensions of the lamp post.

Height: = 4.05 m
Diameter: = 0.91 m

Legend defining the height of each object located on
the plan.

[9,2[m
Rarm RN
4.6[m FE
B,8[m
,10(m

¢ Choose a ratio that can be used to produce the
scale plan, for example 1:357.

40 YISION 6 B Supplementary resources « Answer key for Student Book - vol. 2

[ Specific restrictions

The following procedure may help the urban planning
director decide whether to approve or refect the
construction of the residence.

A
270°

304.945°
D

e Solve triangle ABG and calculate its area.
m £ GAB = 90°
m £ ABG »~ 25.11°

m £ BGA =~ 64.89°
—
m BG = V35.12 + 74,97 = 82.72m
Area of A ABG = 2215742 ~ 13145 m?
¢ Solve triangle BCG and calculate its area.

m £ GBC = 360 — 2511 — 275 =~ 59.89°
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m 2 BCG = 85.11°
m BC = 45.62 m
Area of A BCG = 2272 X 7195035 _ 1905 69 m?2

,
e Solve triangle CDG and calculate H#s area, Prior learning 1
m £ QD = 129.89° a. = 0.0067
m /2GR =m £ CDG = 25067 b. 1) mCG _ miG 2 mBG _ mDE
S ’ mKO ~ m NG ) “m [e] m LN
M DG~ 130.27m | €N MAP=117°,m 4] =50, m/]=13
Area of A CDG = 12X TLISN 12989 4983 96 m2 2 £ OLN = 65° |
o Solve triangle DEG and calcufate its area. 3 £ LON = 257
4 £~ OKL = 50°

m / GDE = 30°

m 2 DEG = 90° g 1 mDE = 6.05cm

2~ 6513 2 m EF ~ 528 cm
b = et m 3) The area is 244 212,65 cm? or 24.42 mZ,
m DE = 112.82 m

Area of A DEG = 823X 11282 . 3673 9g 12

e Solve triangle EFG and calculate its area.

Knowledge in action

1.
7 GEF = 120° N

m O 28y x=22 =233 by y = 4.5
m £ EGF = 40 ¢ z = 1.04 dy a=7or7.
m GF = 87.76 m 3. @) x=3.5cm b) x = 1.25 cm
m F ~ 34.66 m

) € x=~=4.26 cm d} x = 4.96 ¢m
Arez of A EFG = 8078262135020 .. 977 46 m2

e Representation of the situation

Knowledge in action (cont'd)
4§D, B6, 20, BE
5. Only Reproduction (2) is made to scale.

6. a) The sum is always 360°.

b} The sum of the interior angles of a quadrilateral is
360°. Angles C and D are congruent and right
angies; therefore, they each measure 90°,
Consequently, there remains a sum of 180° for
the last two angles, which are therefore
supplementary.

¢) Yes, since the proof is based on a general case
and not on one particular example.

Knowledge in action (cont’d)

7. The sum of the interior angles of a quadrilateral

¢ Calculate the total area of the lot. is 360°. The opposite angles of a parallelogram

1314.5 + 1705.69 + 1983.26 + 3673.98 + are congruent. If one of the angles measures x°
97746 = 9654.89 m? and the other, y°, then 2x° + 2y° = 360°, which
Calculate the maximum available area on this lot can be simplified to x° + y* = 180°.
i;%rs’s:es SOﬁs;rSuctic;:; é)fsz reszidence. 8. a) 1) 54° 2) 144°
Ao 1ok o by the _(;” b) 1y 79.55° 2) 169.55°
rea taken u e residence: .
12x12= 124ym2 Q1 45° 2 135
Therefore, the urban planning director shoutd @ 203'70 » 113.7
approve the construction of this residence since e} 1y 0 2 90°
144 m? < 148.54 m2. ) 1 Impossible. 2y 60°
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9. a) == 565.25 km b) =~ 760.75 km
<) = 429,25 km d} = 535.5 km
10. a) The lengths of the sides of Triangle (2):
5 units, 3.75 units and 6.25 units.
The lengths of the sides of Triangle 3):
6.25 units, = 4.69 units and = 7.871 units.
The lengths of the sides of Triangle @:
== 7,81 units, = 5.86 uniis and = 9.77 units.
The lengths of the sides of Triangle &:
== §.77 units, = /.32 units and = 12.21 units,

by = 0.41
€3 The total area is approximately 88.68 units
squared.
Trigonometric
ratios

Problem

The length of the cut line is approximately 1.17 cm.

Activity 1
a. Yes, since two triangles with two congruent
corresponding angles are similar (AA),

b. Triangle ABC: = 0.26 m,
triangle DEF: =~ 1.15 m,
triangle GHI: = 2.36 m.

Activity T {cont’d)

¢. 1) Triangle ABC: 0.052,
triangle DEF: ~ 0.052,
triangle GHI: = 0.052.

2) The same result is obtained.
2) In a right triangte, it is the ratio between the

fength of the side opposite tc an angle and the
length of the hypotenuse. sin 3° ~= 0.052

4) The value of the ratio between the length of
the side opposite to this angle and that of
the hypotenuse.

d. 1) Triangle ABC: == 0.998, triangle DEF: =~ 0.999,
triangle GHI: = 0.999.

2) The same result is obtained.

3) in a right triangle, it is the ratio between the
length of the side adjacent to an angle and
that of the hypotenuse. cos 3° = 0.999

4) The vaiue of the ratio between the jength of
the side adjacent to this angle and that of
the hypotenuse.
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e. 1) Triangle ABC: = 0.052, triangle DEF: = 0.052,

triangle GHI: = 0.052.

2y The same result is obtained.

3y Ina right triangle, it is the ratio between the
length of the side opposite to an angle and
that of the side adjacent Lo this same angle.
tan 3° = 0.052

4y The vaiue of the ratio between the length of
the side opposite to this angle and that of its
adjacent side.

Technomath

a. 1) Respectively, = 0.75, = 0.42, = 0.42 and = 0.34.
2 Yes.

b. 1) Respectively, = 0.66, =~ 0.91, = 0.91 and = 0.94,
2y No. On the contrary, the ratio decreases.

¢. 1y The ratio approaches 1.
2y The ratio approaches O.

Practice 6.1

1. &) sin A=0.72
£y tan C =~ 1.45

b} cos B = 0.50
d) tan D = 1.87

e) cos B~ 0.71 fy sin F = 0.59
2 & ~H by ~ H

¢y ~Dor/E dy £ A

e) 4 G ) 2B

3. Note: The students must base their work on
the following figure:

The width of the togo is approximately 6.1 cm.
4, The length of cable required is approximately 11.76 m.

Practice 6.1 {cont’d
5. a) 2 C=34°, mAB =229 cm, mBC = 3.40 cm
by £ D =57, mDE =~ 5.37 cm, m DF = 2,92 cm
¢ 2 H=30, mGl~25cm mIH =433
dy 2 ]=20°, m]|L~440cm, m JK = 4.68 cm

e} £ N =65, m MN =~ 5.68 cm,
m MQ = 5.15 cm

f) L P=45,mPR~33cm, mPQ ~4.67 cm
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ay cos A =sin B
by sinB > cosB
) tan A < tan B
ay m AC = 7.83 cm
¢) mBD = 3.86 cm

by m BC = 503 cm
d) m CD = 3.24 ¢m

ay The lengths of the corresponding sides of

similar triangies are proportional.

b} Angle D and angle A are corresponding angles;

consequently, their lengths are equal.
Therefore, the same value is calculated,

Practice 6.1 (cont’d)

9. a} The volume is approximately 90.74 cm?,

16

ol
=

b) The volume is approximately 282.37 m3.

¢} The volume is approximately 251.46 cm?,

d) The volume is approximately 3.48 cm?.

a) 1) The distance separating Venus from the
Sun is approximately 108 788 133 km.

2y The distance separating Venus from the
Earth is 103 272 175 km.

b} The distance separating the Earth from the
center of Venus is 41 271 867.09 km.

t
: sin$ _ 7 _ 5 cosS 7t s 0
. a} False, since MmT I T e o and s A
7 s r
. S5 cosT _ ¥ s 5 _
b} True, since fan § = e o tandt
-
<) False,since%Jrfxiifmf,tanS=%and”rt#

d)} True, since sin R = f = 1.
e} True, since the hypotenuse has the greatest
length in any triangle.

Practice 6.7 (cont'd)

12. a) The distance covered is approximately 26.42 m.
b} The distance covered is approximately 26.93 m.
¢) The distance covered is approximately 17.42 m.
d) The distance covered is approximately 49,18 m,

13

14.

a) The horizontal distance is approximately 27.22 m.

b} The vertical distance is approximately 1.88 m,

ay At 120.94 cm from the ceiling.
b) At 123.96 cm from the ceiling.
¢) At 91.37 cm from the ceiling.

Practice 6.1 (cont'd)
15.
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The statue of Mercury on Pegasus has sunk
approximately 18.24 cm, whereas the statue of
The Hute-playing Shepherd has sunk
approximately 7.17 cm.

16. a} The circumference is approximately

37 658.18 km.

b) The length of the segment is approximately

8199.57 km.

Practice 6.7 {cont’d)

17. Yes, the geologists are correct, since the height is

18.

decreasing.

The height of the falls when Measurements
were taken: = 60.002 m,

the height of the falls when Measurements
were taken: =~ 59.989 m,

the height of the falls when Measurements
were taken: = 59.469 m.

&y The distance is approximately 8.14 m,
b} The distance is approximately 6,48 m.
€) The distance is approximately 12.73 m.

Practice 6.1 (cont’d)
19.

20.

The distance separating the two airplanes at
6:30 p.m. is approximately 3184.26 km.

The distance separating the Sun from star
61 Cygni is approximately 1.03 x 101 km,

Finding unknown
measurements

Problem

The data collected is not valid, since the measures
of the angies of the triangle formed by the three

satellites are approximately 58.87°, 60.56° and 60.56°

and since the measure of one of the angles is less
than 59°,

Activity 1

a.,

b.

n

2)

3)

B

2)

The sine of the ball's angle of deviation is
approximatety 0.042532.

The measure of the ball’s angle of deviation is
between 1 and 1.5°

Yes, since the measure of the angle is less
than 2.5°

Frosin can be used to calculate the
measure of the angle corresponding to a
given sine ratio.

The measure of the angle is 30°.
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3. a)y mZA=4889,m L C=4111°,
mAB = 611 cm

Activity 1 {contd)

e N ji"he cosén_e of the ball’s angte of deviation by m/ E=60°, msF = 30°
is approximately 0.999765. m DF = 17.32 cm
2 }"he measure of the ball's angle of deviation & m < H=4002°, m /G = 49.98°,
is between 1 and 1.5° m [l = 23.82 an
3y Yes, since the measure of the angie is less d) m /L =66, mKL=13.36 mm,
than 2.5°. m L =~ 32.84 mm
¢. 1y Frocos can be used to calculate the measure of &)y msO=730°, m MN = 4.5 cm,
the angle corresponding to a given cosine ratio. m MO = 7.79 cm
7y The measure of the angle is 60°. ff m-oQ=7666°m/LR=1334°,

e. 1) The tangent of the bali’s angle of deviation is m PR =~ 72.98 cm

approximately 6.044937.

2y The measure of the ball’s angle of deviation is Practice 6.2 (cont’d)
between 2.5 and 3°.

3) No, since the measure of the angle is greater 4. 2) = 4207 b) = 11.54°
than 2.5°. oy 30° dy = 60.46°
f. 1 Froctan can be used to calculate the measure of e) = 70.12° ) =27.13°
the angle corresponding to a given tangent ratio. g} ~44.77° ) = 74.93°
2) The measure of the angle is 45°. iy ~4036° N o=72.65°
g. 1) Triangle (M:m 2 A = 30°, k) ~ 34.39°  45°
Triangle @: m £ A = 30°, 5. a8y m A= 30° by m 2 A= 45°
Trlangie : m oA A = 30°, c} m /A= 45° d} m 2 A= 60°
2y In a right triangle, the length of the side . e
opposite to a 30° angle is equal o half the €) m LA =60 B omsA=60
iength of the hypotenuse. 6. a) = 79.61° b) = 48.89°
g ¥p
<) = 64.94° d)y = 47.92°
Technomath 7. Length Length
a. They are all 30°-60°-90° triangles. In each triangle, a‘;‘;::iit O‘prsai;‘:e h;;’;gézl?;& Lzzglt:;f Lz:gf:é’f
the shortest side measures half the length of toangleA | toangled |  (cm) ) )
the hypotenuse. {cm) {cm)
b. D Screen 3 Screen 4 Screen 5 Screen 6 iangle (D 12 = .88 35 =85 |~
8.5 05 0.5 0.5 A{fiﬁﬁg'ﬂ@ == 51,96 30 60 30 60
~ (.87 = .87 s .57 ~ 0.86 Triangle 3| 114 155 | =~1824 | =~5367 | ~ 3633
~0.87 = 0,87 s .87 = (.86 Triangle @ | 4576 | = 26.42 52.84 30 60
05 05 05 05 Triangle &) | =020 | =040 045 63 27
. Triang| 34.5 46 575 | =5313 | ~36.47
2y In a right triangle, the length of the side rianglo ® >
opposite to a 30° angle is equal to half the 8. The inclination of the sun’s rays is approximately
tength of the hypotenuse, 51.34°
c. 1) Several answers possible. 9. The distance separating the ship from the church
2y There is only one angle measure, 30°, whose is approximately 1761.96 m.
sine is 0.5.

d. Several answers possible.

Practice 6.2 (cont'd)
10. m/ A=45",m / B~ 122.47°,

Practice 6.2 m/ C =~ 12096, m 2D =~7157°
1. b), d) and §). 11. The measure of the angle of elevation of this
2. a) mLA=4496° b)Y m / A = 60.68° light beam is approximately 41.719°.

¢y m /A= 30.58° d) m £ A= 5992°
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12. The total length of the dam’s braces is ] I
approximately 3649.89 m. CafCUiatmg the area

13. &) For Tourist A, the angle of elevation is of any triangle
approximately 85.18°, whereas for Tourist B,
it is approximately 84.32°,

by The measures of the three angles are 90°,
approximately 31.89° and approximately 58.11°,

Problem

The area of this territory is approximately 201.17 km?.

Practice 6.2 {cont’d)

4. Ramps @& and @ meet this construction Activity 1
standard. a 1) b>2< h 2 g
15. a} The d!ﬁerence !s approx!mateiy 0.74 m. b A =2 >2< h. tormula for the area of a triangle.
b} The difference is approximately 9.87°. sin C = ™ definition of the sine relation
pE .
16. The length of the pendulum’s string is h = asin C: equivalent expression.
approximately 18.34 cm. A= M%@ﬂg: substitution.
A= &Sz”i: equivalent expression.
Practice 6.2 (cont’d) A= 1jar.b sin C: equivalent expression.
17. a) The distance separating the two airplanes is o 1) A= %bc sin A 2y A= 1§<:1c sin B
approximately 14.97 km. d. 1 ~ 7.66 cm? 2 = 7.64 cm?
b} Airplane A: = 18.88° Ajrplane B: 30°. . 5
€) The aititude of Airplane A will be approximately € =94cm 2 =94cm
1300.97 m. f. 1) Yes, but the height of the triangle must be
. . determined beforehand using trigonometry,
18. a) Tne height of point A will be approximately 6.8 m. 2 = 7.23 cm?
b} The height of point A will be approximately 20.4 m. ] ‘
¢) The height of point A will be approximately 12.22 m g. !tis not necessary to know the measure of the
9 P . ) PP v ' height to calculate the area of the triangle.
d} The height of point A will be approximately 22.92 m.
Technomath

Practice 6.2 (contd) a 1) 5 units and 4 units.

19. a} = 71.67° b) =~ 70.53° 2y The measure of the angle is 40°,
¢) = 54.56 dy = 65.15 b. 1) ~ 12.49 cm?

20. a) The width of the river is approximately 3 km. 7 =~ 10,95 cm?
b) The measure of the angle of depression is 3 = 9.94 ¢m?

approximately 20.38°,
¢} The measures of the angle of depression

wotld be approximately 33.02° and Practice 6.3
approximately 14.57°; 1. a) =~ 11.98 cm? b) ~ 9.46 cm?
¢y =~ 4.73 ¢m? d) = 11.04 cm?

Practice 6.2 (cont’d) e) ~ 7.47 cm? f) = 5.39 cm?

21. a) The measure of the angle is approximately 57.08°. 2. a) 1) The equality is true.
b) The measure of the angle is approximately 39.77°, 2) The equality is false.
¢} The three angles measure approximately 3 The equality is true.

65.84°, 57.08° and 57.08°, respectively. b} 1) The sine of an angle and that of its
supplement are equal.
22. a) The measure of the angle is approximately 7.21°, 2) The cosine of an angle and that of its
b) The measure of the angle is approximately 7.21°, supplement have opposite signs.
¢) The circumierence as calculated by 3) The tangent of an angle and that of its
Eratosthenes is approximately 39 315.76 km. suppiement have oppasite signs.
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Practice 6.3 (cont’d)

3. m 66 n BD m 1B

15. The distance is approximately 49.26 m.
16. The area of this triangle is approximately 6.56 urnits®,

Area of A ABC
{om) (cm) {cm) {on?)-
a) 6 == 318 w2 AR = 13.04
o3 5 = 255 = 475 == 10,85
£} 75 =397 == 4,38 = 16.3
4, ay = 3.38 cm By = 3.72 cm
¢y = 7.76 cm dy = 19.2°
ey =~ 26.73° £y =458cm
5. a) The equality is faise.
b) The equality is faise,
£y The equality is false.
Practice 6.3 {cont'd)
6, a) = 337.43 cm? b) =~ 15.84 cm?
¢) =~ 14.43 cm? d) = 8.97 cm?
7. a) = 6.75 am? b) = 4571 cm?

) = 32.14 ¢cm?
8. The measure of angle A is approximately 121.28°,
9. a) =61.82m? b) = 43.81 m?

Practice 6.3 (cont'd)
10. a) The minimum volume of the cube of ice is
approximately 3.89 m?.
b} The measure of angle & is approximately 33.69°.
¢) The minimum amount of ice the sculptor must
cut away is 1.62 m?.
11. Sheruns at a speed of 2,12 m/s.
12, a) = 25cm By = 1072 cm

13. a) =~ 4999 cm? b) = 68.09 cm?

Practice 6.3 (cont'd)

14, Mote: The students should read the following
staternent; While taking a walk in the woods,
two campers use a compass and a pedometer.
Starting from a point A, they walk 1000
paces in a southeast direction, turn in a south
southwest direction, then walk 1500 paces to a
point C. They make another turn to go back to
their starting point. The measure of the angle
formed, contained between segments BC and
CA, is 35°. If each pace represents 60 cm,
calculate:

a) The total distance is approximately 2.75 km,
b) The area is approximately 0.3225 km?,
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Practice 6.3 {cont'd)

17. &) The Golden Triangle covers approximately
0.25% of the area of the city of Paris.

by The measure of the angle is approximately

61.36°,
18. a) = 11.62m by = 816 m
o} = 6,64 m gy = 1524 m
e) = 8.52m

37 | Special features

Chronicle of the past

1. a) m / ADB = 1.80°
b} m 2 ADE ~ 89.1°
¢} m AD =~ 399 985 km

2.

Measure of angle Length of Measuee of angle | Sing of angle
ADB subtended | ChOrd AB (G} | ADC subtended | AOC (7]
at the centre (°} at the centre (%)

G .00 H ]

kb 0174 5 0.087

20 0.347 1¢ 01735

3G 0.518 15 $.259

40 0.684 20 (.342

506 0.845 25 0.4225

50 1 1] 0.5

70 1.147 35 45735

80 1.286 40 0,643

80 S 1414 45 0,707
Ho 1.532 50 0,786
110 1.638 535 0.81%
120 1.732 60 {.866
138 1.813 65 {.9065
148 1.87% 70 {.9395
150 1.932 78 (.966
160 1.97 8¢ 0.985
170 1.992 85 0.995
180 2 90 i
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3. Arab mathematicians were able to construct a sine
table by determining, for each given angle, the
measure of half the chord associated with twice the 16. a) H =~11.22m 7 =~ 3429 m
measure of this angle in Hipparchus’ chord table. B) 1) = 129.03 m? 2 =~ 795.07 m?

Overview {(cont’d)

11. Option B is the least expensive, (The cost of
Option B is approximately $180.30 and of
Option A, approximately $221.05.)

in the workplace

T. The dimensions of the rectangular piece Part
are approximately 29.36 cm by 11.44 cm. 12. Route £, which is approximately 11.62 km, in

. . 5 comparison with Route £§, which is

2. The volume of Part @) is approximately 3769.91 cm?. approximately 13.54 km.

3. a) Depending on the direction in which the sheet

of aluminum is placed, 24 or 25 right triangles

can be cut, Overview (cont'd)
b} The mass of this rectangular sheet of aluminum 13, The distance between this person and corner 8
is approximately 0.12 kg. of this temple is approximately 35.02 m.
14. a) =~ 26 m b) =~ 12.48 m
Overview €) = 3.42m dy =409
1. a) =59 cm b} = 6.87 cm 15. a} The angle of elevation of the ramp is
€} = 3.29 cm dy =~ 53.29° approximately 3.58°
e) = 55.78° f) ~ 17.06° b} The volume of this construction is
5 5 approximately 17.28 m?.
2. a) =~ 348 cm b} =~ 9.84 sz ¢) The area of the surface to be covered is
¢ = 6.05 cm? d) = 6.93 cm approximately 28.86 m?.
e) = 6.42 cm? ) =~ 6.22 cm?

3. a) The area of the ilfuminated surface is
approximately 1784.77 m3.

b} The volume of air illuminate

is approximately 11 898,48

Overview (cont'd)

16. a} The distance between this person and the top
of the falis is approximately 401.72 m.
b} The measure of angle 0 is approximately 7.29°.

17. a) The length of the shortest side of the building
is approximately 26,11 m.

by the lighthouse
3

3!1

Overview {cont’d)

4. a) > by = b) The angles measure approximately 90°,
) < dy = 23.54° and 66.46°, respectivefy.
5. a) =77.77 cm? by =~ 10.26 cm’® i8. The measure of the angle of elevation is
¢} =~ 149.94 cm? d) ~ 36.76 cm? approximately 43.68°.
6. a) =~ 3.22 cm b) =~ 35.32°
c) 1.95cm d) ~ 2.39 cm Overview (cont’d)
e} =~ 5.28 cm f) = 3.69 cm 19. a) Aiguilie du Midi cable car
| Staget Stage 2
Overview (contd) Length {m) 2553 2867
7. The distance between the entry point and the exit Difference in elevation () 1979 1470
point is approximately 8.78 m.
‘ ) Station altitude
8. The length of the shadow is approximately 18.41 m. at Chamonix (m) 1038 2317
9. The maximum speed of this aircraft is Station altitude
approximately 396.75 m/s (Mach 1.3) or at Aiguille dus Mont () 87 3787

1428.3 km/h,
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b) 1 The angle of elevation through Stage 1 is Bank of problems
approximately 30.06°.

2) The ang]e Of elevation through Stage Zis 24, P0|nt As appi’OXImately 409 m from the grouﬂd.

approximately 30.85°. 25. There is a difference of approximately 2.67 m?
¢y The length of this cable is approximately between the area of Zone A and the area of
54719.87 m. Lone B.

20. &) The height of this monument is
approximately 126.75 m.

By Tourist B is 73.18 m from the monument,

Bank of problems (conl'd)

26. The inifial volume of this pyramid was

¢} The angle of elevation for Tourist A is 3
approximately 11.58°, whereas for Tourist B, 4841 93242 m”.
it is approximately 37.59°. 27. Point E is located approximately 96.74 om

above ground.

Overview (cont’d)

21, a) The height of the moai is approximately 2.88 m.

b) The height of the moai’s hat is approximately :
212 m,

22. a) The top of the coach’s head is approximately
4.85 m above the water’s surface,

b)Y The distance dis approximately 2.23 m.
23. The altitude of point B is approximately 1203.23 m.
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Group: Date:

- MobpeL
BOOKLET

Name:

Name:

Name:

Evaluation

Competency level 5 The student’s competency development is above the requirements.

' 4: The student’s competoncy development clearly meets the reguirements.
3 The student’s competency develspment meets requirementis to a limited extent.
2 The student’s competency development is below the reguirements.
1: The student's competency development is well below the requirements.

Oral or written indication that the student has an appropriate understanding 5
of the situational problem 4
Mabilization of mathematical knowledge appropriate to the situational problem ;
Development of a solution (a procedure and a final answer) appropriate 1o
the situation 2
Appropriate validation of the steps in the solution L
Subject-specific competency 2 (C2): Uses mathematical reasoning: -~
: Formulation of a conjecture appropriate to the situation 5
Correct application of concepts and processes suited to the situation 4
Proper implementation of mathematical reasoning suited to the situation 3
Proper organization of the steps in a proof suited to the situation 2
Correct justification of the steps in a proof suited to the situation i
Subject-specific competency 3 (C3): Communicates by using mathematical language
f8 1 | Correct translation of a mathematical concept or process into another
register of semiotic representation .
§852 ! Correct interpretation of a mathematical message involving at least two
registers of semiotic representation 4
&3 | Production of a message appropriate to the communication coniext 3
{81 4 | Production of a message in keeping with the terminology, rules and 2
conventions of mathematics 3

Notes:
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1.1 Summary of the task required

1.2 Distribution of roles

Mame

Role

1.3 Target audience

Does the required production target a specific audience? If yes, who?

1.4 Planning and organization of work

Step Mame of person responsible

Resources and material required | Duration
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2.1 Important information and data
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Name:

MNarne:

2.2 Mathematical concepts and processes required

2.3 Possible strategies
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3.1 Calculations

6

VISIONS B Supplementary resources © Model booklet LES

© 2010, Les Editions CEC inc. « Reproduction avihorized



Group: Date: : M ODEL
Name: BOOKLET

Name:

MNarmne:

Name:

© 2010, Les Editions CEC inc. » Reproduction authorized VISIONS 8 Supplementary rasources » Model booldet LES 7




Group:
Name:
Name:
Narpe:

Mame:

Date:

MobDEL

BOOKLET |

3.7 Procedure and solution
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3.3 Analysis of resulis

3.4 Condusion
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3.5 Reflection

ay For each staternent, check off the column that corresponds to your impressions regarding

10

b)

the task that you have completed.

Statement Aot

1) | This LES corresponds to my field of interest.

Zy | 1 was engaged during each step of this LES.

3) | I considered all the ideas presented by my team members.

4) | All team members contributed equally.

5y | This LES is appropriate for my level of knowledge.

Answer, in a few lines, each of the following questions.

1y What did | find difficult in this LES?

2) Which mathematical concepts and processes did | need to complete this LES?

3) Which strategies did | use to complete the required production?
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