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VISlon | From functions to modelling

| '_ l Gas savings

The following is an example of a procedure:
1. Represent the situation with a scatter plot and draw a

curve that best fits the scatter plot.

——————Addtional-fue!

Additional fuel
_consumption (L)

4. Calculate the fuel savings based on the decrease in speed.
" Fuel savings
Decrease in Fuel savings Savings based on
speed (km/h) {L) fuel price of
) $1.441L (3)
From 10010 90 | 11.52 — 6.48 = 504 © 1.26
From 1101090 | 18 — 6.48 = 11.52 16.59
@m 12010 90 | 25.92 — 6.48 = 19.44 '27.99

consumption (L) S ' — :
A i ,
% n | Buying on credit
25 1 : ' 7 o ‘
20 11T +H The following is an example of a procedure that analyzes the .
15 L ~ financing options: - o
107 w4 1. Compare the different financing options.
p g _ ,
5 Staridard credit card purchase (18% annual interest rate)
s !30 " Initial balance: - $2,369.25
' 0 20 30 40 50 60 R .
increased mean First minimum .payment. $71.08
speed (kavly Time |Minimum | Balance Balance |
' o : (months)| payment | ($) and |
2. Determine the rule associated with this curve. o - ) interest (8}
The scatter plot shows atrend that can be represented by a Progression of ! 012369.25 | 23602
g NN ~ "paying off debt
second-degree polynomial function whose rule is in the paying o1 B ! 71.08 | 2,298.17 | 233265
form y = ax”. Using the point (50, 18} on this curve, the ' 2 | 6998226267 | 2,296.61
following equation can be formed: ' 3] 6890222771 2,261.12
18 = a(50)?
18: 25003 T e e an
a=0.0072 After 126 months, [ 126 | 1015| 328.17] 333.10
The rule is therefore y = 0.0072. 3% of the balance| 127 | 10.00} 323.10] 32794
' . , : L represents
. Determine the additional consumption of fue! for the trip Iefs than $10. 128 | 1000 317.94)| 32271
between Montréal and Québec City based on speed. ‘ 129 10.00] 31274 | 31740
Additional fuet consumption for the trip between '
Montréal and Québec City _ . oy
v - T iditonal ol LZ?ddszE;ris fully 7o T 000 | ~ 259 24.9
ean ean speed £xcee ing itional 1ue -
speed 60 km/h (km/h) consumption (L) 172 months 170 10.00 14.96 1518
{km/h) : ‘ : (14 years and 171 - 10.00 5.18 5.26
90 30 6.48 4 months). 1 5.26 0 0
100 40 : 1152 Total amount paid: $4,408.96
10 ) 50 18
120 60 25.92
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Credit card cash advances (18% annual interest rate) Bank-approved line of credit (6% annual interest rate)

Initial balance: $2,369.25 Initial balance: $2,369.25
- First minimum payment: $72.14 * First minimum payment; $71.08
| Time {Minimum| Balance | Balance ' | Time |Minimum| Balance | Balance
(months}| payment |  ($) and (months)| payment |  {$) and
5)) interest ($) : (%) interest (%)

0 0 1236925 2,404.79 . 0 0 12369.25| 2,381.10
T 7294 [233265] 236763 | . rogression of i 1 71.08 |231002] 232157
paying off debt
7 | 71.03 |2296.61 | 2,331.05 7 | 69.08 |2,250.49] 2,261.74
3 1 69.93 |2.261.12| 2,295.04 3 | 68.90 |2,190.66| 2,20161

Progression of
paying off debt

The debt is
Adter 128 months, | 127 | 1014 | 327.95| 33287 fully paid after 34 | 7108 | 17994| 180.84
—39%of the | 000 | 32287 3wy mO“ThSd 35 | 7108 | 109.76] _ 11031
balance represents| 129 | 1000 | 317.71| 322481 (1 m"f}?{;;’“ 3% | 7108 | 39.3| 3942
less than $10. 130 | 10.00 | 31248 317.17 ' 37 | 3942 0 0
‘ | - ‘ Total amount paid: $2,598.30
The debt is 170 | 10.00 446 2453 Lela'se-pqrc'hase,
fully paid after 777 | i0.00 | 1453|1474 Inital balance: $2,369.25
173 months First minimum payment: $142.16
172 | 10.00 4,74 4.81 - —
(14 years and : S Time | Minimum
5 months). L 4.81 0 0 {months) | payment ($)
Total amount paid: $4,477.95 ' Progression of the lease 0 0
~ Commercial credit card purchase ! 142,16
- (28% annual interest rate) ? 142.16
Initial balance: $2,250.79 3 142.16
First minimum payment: $67.52 4 142.16
Time |Minimum| Balance | Balance ' :
(months)| payment | ($) and ‘ _ ‘ 20 142.16
- {$) interest ($) o 21 142,16
Progressnon of 0 9 (2,250.79| 2,250.79 The merchandise becomes the 72 142.16
paying off debt 1| 67.52 [2,183.26| 2,234.21 property of the buyer after 23 142.16
2 | 6703 (2167181 2,217.75 24 months (2 years). 24 | 14216
3 | 6653 |2,151.22]| 220141 Total amount paid: $3,411.84

2. Choose the best financing option for someone who can
o afford to pay a maximum of $150 each month to purchase
After 260 months, | 259 10.02 324.06 331.63 the household appliances.

3% of the balance | 260 | 10.00 | 32163 32913
represents less 761 10,00 | 319.13] 326,58

than $10.
han $10 267 | 1000 | 31658| 323.96
The debt is
fully paid after 318 | 1000 | 2105  21.54
321 months 310 1 1000 | 1158] 1181
(26 years and 320 | 1000 | 181 1.85
9 months). : : :
321 | 185 0 0

Total amount paid: $8,427.45
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_.a) Standard credit card purchase

¢} Commercial credit card purchase -

Balance and

—~ nAmn

v e Edittmr FEF Lnr s Daneadnstian autharized

Time | Payment Balance |Balance and | Time | Payment Balance
{month) {$) ($) interest ($) {month) {$) % interest ($)
0 0 2,369.25 2,369.25 0 0 2,250.79 2,250.79
1 150.00 2,219.25 2,252.54 1 150.00 2,100.79 2,149.81
2 . 150.00 2,102.54 . 2,134.08 2 150.00 1,999.81 2,046.47
3 150.00 1,984.08 2,013.84 3 150.00 1,896.47 1,940.72
4 150.00 1,863.84 1,891.80 4 150.00 1,790.72 1,832.51
5 150.00 1,741.80 1,767.92 5 150.00 1,682.51 1,721.76
6 150.00 1,617.92 1,642.19 6 150.00 1,571.76 1,608.44
7 150.00 1,492.19 1,514.57 7 150,00 1,458.44 1,492.47
3 150.00 1,364.57 1,385.04 8. i50.00 | 1,342.47 1,373.79
9 150.00 1,235.04 1,253.57 9. 150.00 1,223.79 1,252.35
10 150.00 1,103.57 1,120.12 10 150.00 1,102.35 1,128:07
11 150.00 970.12 984.67 11 150.00 978.07 1,000.89
12 150,00 834.67 847.19 12 “150.00 850.89 870.74
13 150.00 697.19 7107.65 13 150.00 720,74 737.56
14 150.00 557.65 566.02 14 150.00 587.56 601.27
15 150.00 416.02 422.26 15 150.00 451.27 461.80
16 150.00 272.26 276.34 - 16 - 150.00 311.80 319.08
17. 150.00 126.34 ©128.24 17 150.00 169.08 173.02
18 128.24 0 0 18 150.00 S 23.02 23.56
Total | 2,678.24 19 23.56 0 0
b) Credit card cash acvance Total | 2,723.56
Time | Payment | Balance |Balance and d) Bank-approved line of credit
(month) ($) ($) interest ($) Time | Payment | Balance |Balance and
0 0 2,369.25 | 2,404.79 (month)|  (9) ($) interest ($)
1 150.00 2,254.79 2,288.61 0 0 2,369.25 2,381.10
2 150.00 - 2,138.61 2,170.69 1 150.00° 2,231.1¢% | 2,242.25 -
3 - 150.00 . 2,020.69 .2,051.00 2 150.00 2,092.25 21021
4 150.00 1,901.00 1,929.52 3 150.00 1,952.71. 1,962.48
5 150.00 1,779.52 1,806.21 4 150.00 1,812.48 1,821.54 .
6 150.00 1,656.21 1,681.05 5 150.00 1,671.54 1,679.90
7 150.00 1,531.05 1,554.02 6 150.00 1,529.90 | 1,537.55
8 150.00 1,404.02 1,425.08 7 150.00 1,387.55 1,394.48
9 150.00 .1,275.08 1,294,20 8 150.00 1,244.48 1,250.71
10 150,00 1,144.20 1,161.37 o 9 150.00 1,100.71 - 1,106.21
i1 150.00 1,011.37 1,026, 54 meframmsmens’ * 10 150.00 956.21 960.99
12 150.00 876.54 889.68 1 150.00 810,99 815.05
13 150.00 739.68 75078 . 12 150.00 665.05 668.37
14 150.00 600.78 609.79 13 150.00 518.37 520.96
15 150.00 45979 466.69 14 150.00 370.96 372.82
16 150.00 316,69 321.44 15 150.00 222.82 223.93
- 17 150.00 171.44 174.01 16 150,00 - 7393 74.30
18 150.00 24.01 24.37 17 74,30 0 0
19 24.37 0 0 mtal 2,474.30
Total | 2,724.37 : '
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e) Lease-purchase

24 payments of $142.16.
The merchandise becomes the property of the buyer
after 24 months,

" The total amount paid is $3,411.84.

The best financing option is the bank-approved line

of credit: with a total amount of $2,474.30 to pay, the
buyer onfy ends up spending $105.05 more than the
price of the washer-dryer set. The worst option is the
lease-purchase; with a total of $3,411.84 to pay, the
buyer ends up spending $1,042.59 more than the price
of the washer-dryer set. .

Option; $2-plan -
14,95 + 2.80 + 0.19 + 2 = $19.94/month
Long-distance calls at $0.10/min '

Long-distance plan; $2
Cost ng-dis plan: § ‘

@ 4 ‘
21.25 TR T

21.00 - 3
20.75 : T
20.50 - =
20.25 i -
20.00 ¢

et

0 12 3 45 86 7 8 910111213
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n ~What plan should I choose? e
The following is an exam;_nle of a procedure | Option: $5-plan
1. Represent each long-distance plan on a Cartesian plane. 14.95 + 2.80 + 0.19 + 5 = $22.94/month
. = Long-distance calls at $0.05/min
Option: no plan :
14.95 + 2.80 + 0.19 = $17.94/month Long-distance plan: $5
Long-distance calls at $0.25/min Cost
: ® A
Cost Long-distance calls without a plan 24.00 =
) 41 _ | 2375 )
21,50 - T 23,50 . B 4 r-*'
21.00 ) 23.25 » g% -
20.50 L1 ] -] 23.00 = H
20.00 - 22.75
19.50
0 1 2 3 4 5 6 7 8 9 101 1213
19.00 o Time
18,50 1|04 — (min)
18.00
: % - Option: $12.95-plan
0 1 2 3 4 5 6 7 & 91011 1213 _ 14.95 + 2.80 + 0.19 + 12.95 = $30.89/month
‘ Time 1000 free min ‘
(min) Fach minute in excess of the block costs $0.10.
. ‘Long-distance plan; $12.95
Cost .
® A
31.75 1 7 [ I G
T
31.50
31.25 Sas
31.00 -
30.75
13050
0 998 1000 1002 1004 1006 1008
Time
“(min)




Option: $24.95-plan $5-plan  ——— $12.95-plan ———
14,95 + 2.80 + 0.19 -+ 24.95 = $42.8%month _ T
All long-distance calls are free. Cost $5-plan and $12.95-plan
. Long-distance plan: $24.95 @A
Cost o plan:$ . 31.10 T -
o | L e
R 3080 H- - a
o . -] 30.70 1 -
| 430 : ] } T -
| 42.00 0 156 157 158 158 160 161 -
' i Time
4100 1 {min)
B - If the total duration of the long-distance calls is mare than 60 min
Q 1 2 3 4 5 6 7 8 9 10111213 '
T - Time hut does not exceed 158 min, the $5-plan offers the best value.
(min) | | If the total duration of the long-distance calls-is more than
158 min, but does not exceed 159 min, the $5-plan is equivalent

2 0n the same Cartesian plane, represent several plans in
_-order to compare them two at a time.

N

to the $12.95-plan.

13 min, it is more beneficial not to go with a plan.

No plan $2-plan $42.95-plan $24.95-plan —— 1
No plan and $2-plan $12.95-plan and $24.95-plan
Cost ) Cost
@ A - ® A .
21.75 ) 43.20 T
2150 | | 4310 | :
| 2125 43.00 1
21.00 | i § 42.90
(2075 42.80 -
2 - 42.70 1
0 10511 1151212513 135 14 1451515516 Time S i L
7 _ ' o (min) 0 1117 111g 1tig 120 tier 122
¥ the total duration of the long-distance calls does not exceed (min}

$2-plan $5-plan ———

Cost $2-plan and $5-plan

® A

- 26.10 : i
26.00
25.90
25.80 |
25.70 | 1

0 565 57 57.5 58 58,5 59 59.5 60 60.5 61 61.5 62 -

Time
{min}

If the total duration of the long-distance calls is more than 13 min,
but does not exceed 59 min, the $2-plan offers the best value. If
the total duration of the long-distance calls is more than 53 min,
but does not exceed 60 min, the $2-plan is equivalent to the
$5-plan.

If the total duration of the long-distance calls is more than

159 min, but does not exceed 1119 min, the $12.95-plan offers
the best value, If the total duration of the long-distance calls is
more than 1119 min, but does not exceed 1120 min, the $12.95-

plan s equivalent to $24.95-plan. if the total duration is more than| o

1120 minutes, the $24.95-plan is more beneficial.

P Faeres Tt s Panmadinatian cathneizad
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3. Compare the plans in relation to the duration of the long-
distance calls over the span of a month.

Comparing the different plans
~ {The shaded cells represent the best value,)

Prior learning 1

‘ cOs; (%) 3. Heart rate Tuesday's workout .
Duration of  (beatsfmin)
long-distance] No $2- $5- | $12.95-| $24.95 150
calls | plan | plan | plan | plan | plan 140
{min} 130 i
120 7 ,
5 2044 2319 3089 42.89 110 =
12 2114 | 2354 | 3089 | 42.89 1o i/ ]
13 2359 3089 | 4289 N
14 23.64 | 30.8% | 42.89 0 * 5 5 10 14 15 22 s
20 23947 30.89 4289 Time-(min}
58 3244 2584 | 30.89 | 42.89 :
59 32.69 589 3089 4289 | Maximum | Minimum Perr!iods; wl:en
eart rate
60 32.94 [ 30.89 45.29 Workout | heart rate | heart rate increased
61 33.19 30.89 | 42.89 - 136 y 10, 20], (28, 321
120 47.94 . 30.89 | 42.89 urscay and [36, 40]
157 57.19 | 3564 30.89 | 42.89
158 57.44 | 3574 30.89.1: Periods when heart
159 5769 | 3584 ' rate decreased
160 57.94 | 35.94 [20, 28), [32, 36]
161 58.19 | 36.04 and [40, 48]
500 | 14294 | 69.94 ‘
118 59744 | 131.74 ¢. 132 beats/min.
1119 297.69 | 131.84 _ :
1120 297.94 | 131.94 | Prior learning 2 ‘ W
1121, 298,19 | 132.04 , .
a. ~$25.000. It is the sum that the self-employed worker had
2000 517.94 | 219.94 ) . .
to invest 1o start his company.
. b. Five months. It is the time required for the self-employed
Conclusion voorker to pay off the initial amount invested.

» It is beneficial for someone not to go with a plan if the
long-distance calls do not last longer than 13 min/month.

o The $2-plan is beneficial for someone who makes more
than 13 min/month of long-distance calls without exceeding
60 min/month.

» The $5-plan is beneficial for someone who makes more
than 60 minfmonth of long-distance calls without exceeding
159 min/month.

e The $12.95-plan is beneficial for someone who makes more
than 159 min/month of long-distance calls without
exceeding 1120 min/month.

» The $24.95-plan is only beneficial for someone who makes
1120 min/month or more of long-distance calls. For a month
of 30 days, this time represents more than 37 min/day of
long-distance calls.

6 VISION 4 W Supplementary resources * Answer key for Student Book — vol. 2

¢.. The function is negative over the interval {0, 5]. This interval
represents the period in which the worker's company was
- in debt.

The function is positive over the interval [5, 12]. This
interval represents the period in which the worker
made profit.

d. Itis decreasing over the interval [0, 2], because the slope of
the corresponding line segment is negative. it is increasing
over the interval [2, 12], because the slope of the
corresponding line segment is positive.

e. Domain: [0, 12]; range: [-50 000, 100 000].

f. No, because for the inverse of this function, each value of
the independent variable is not associated to, at most, a
value of the dependent variable.

g. Domain: [-50 000, 100 000]; range: [0, 121.

© 2009, Les Editians CEC inc. » Reproduction authorized
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" Knowledge in action

d) 1) Domain: [-2, 2], range: I, 3].
2) The initial value is approximately 2.5.

1.8 3) Minimum: 1, maximum: 3.
2.3) 1) Ty 4) The function is increasing for x & [2, 2},
o p“ 5) This function does not have a zero.
’ ) The function is positive for x € 12, 2].
i ] - This function is never negative.
g 4.a) .  Costof a taxi ride
J]=p 10 J:X Distance covered Cost |
2 "~ (km) (%)
AN u 0 3.15
2) The inverse is not a function. . 12 7 12':5:
b)-1) : . _ .
D)-1)— y 15 122.65
6 . 0 29.15
4 v 25 - 35.65
5 o
2 pdl 30 '42..15
15 104 - b) $25.25
»d X -
T - ¢) 23 km
A

2) The inverse is a function.

Knowledge in action (cont’d) W
3. a) 1) Domain; [-4, 4), range: [-2, 5].
2) The initial value is 1.
3) Minimum: -2, maximum; 5. -
4) The function is increasing for x € [-4, 2] itis
_ decreasing for x € [2, 4.
- 5y Zeros: -1, 3).
6) The function is positive for x € [1, 3], itis negative
for x e [-4,-1 U [3, 4],
b) 1) Domain: R, range: .
. 2) The initial value is 3. -
3) This function has no extrema.
#) This function is decreasing for x € [Ra
5) Zero: {3).
6) The function is positive for Jos, 3),
it is negative for [3, +oef. -

" ¢) 1) Domain: [-3, 4], range: [- 1,2].

2) The initial value is Q.

- 3} Minimum: -1, maximum: 2. ‘

4) The function is increasing forxe [- 3 2] U [1 4],
it is decreasing for x € [-2, 1.

5) Zeros: {0, 2}.

6) The function is positive for x € [-3, 0] U2, 4,
it is negatwe forxe [0 2.

o mmnm e Edfie e 0 i 4 Baneadustian antharivad

Knowledge in action (cont'd)

5. a) 1) 1800 people.

2) 500 people.
b) 11, 3h, 10hand 14 h after opemng
¢ [1, 3] and [10, 14].

d) 1) Itis increasing.
2) Itis decreasing over 12, 5] U [6; 9]
and increasing over [5, 6].

6. Several answers possible. Example: )

f(x)

Al
|| I’ 4 / | | R
)] -
AEEEEE Y .

U
| \lJ 1
| AN
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8. a) The two graphical representations are symmetrical
in relation to the angle bisector of the first and
third quadrant.

b) inverse of
Function 3
Y\

j———

oL
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Knowledge in action (cont’d) lnuer§e of
, Function &
7. a) Time required to Y '
~ lay down the sod N
Number of employees| Time (h) =
1 720 \
2 360 M~
3 240 1 e
4 180 0 T x
5 144 :
6 : 120 “You can notice that in each case, the graphical
8 90  representation of the function is identical to the
10 72 graphical representation of its inverse. :
12 60 ¢) The curve of the inverse of a function whose graphical
) _ representation is symmetrical in relation to the angle
b) Time required to * bisector of the first and third quadrant is equivalent
Time lay down the sod . to the curve of the function itself
o A ,
%)
48 | Real functions
504 . ,
i -~ .
B une Problem Jj Pooe 13
4 .
15}‘21 [ The evacuation process will be initiated 20 h after the start
; > of the flood. : S '
0 1234567891011213
. Number
. . of employees
, . . Activity 1 W
¢) The function is decreasing. _
, o — a. 1) $1,200
d) It does not represent a proportional situation because AL 1 week s 5 week > week
the graphical representation of the situation is not a line 2) At 1 week, 3 weeks, > weeks, etC., every £ Weeks. .
passing through the origin of the Cartesian plane. b. 1) $600

2) The number of weeks between two pays, 2 weeks,

¢. Several answers possible. Example: Employee (D) spends

his entire pay in a span of 2 weeks. This is why his assets
decrease reqularly between each pay and reaches $0.
Emptoyee (2) has no expenses. This is why his assets do not

change between two pays. Employee (3) spends less money
than she earns, which allows her to save regularly.
Employee (@) spends more than she earns, which means
that her debts increase regularly.

d. Employee (0): $1,200, Employee 2): $9,600,
Employee (3); = $2,040, Employee (@) : = $336.
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Activity 2 , B , — w : .3' a) First-degree polynomial function. -

a. Cuve ®.

b. 1) Curve ().

2) Curve ().

- 3) Curve 3.
¢. An exponential function.

d. Approximately 7.42 micrograms of dioxins for each
kilogram of breast milk.

Technomath ' : W ,

-—-fAdivating’the*BFFfoptionfin.—Screewlorécreeniwould

b) y Graph (D
: A ,
10 1
8 :lf q/ _:_
s FHATHHH
Lt N
2 T —:

07246810—.1('

'a') Second-degree polynomial function:

b) Graph @
T
N

prevent the display of the scatter plot in question.

b, 1t difference: Screen 2 corresponds to Plets, whereas

Screen 4 corresponds o #10t2. :

* 2nd difference: The type of graph selected in Screen 2isa.
scatier plot, whereas the type of graph selected in Screen 4

is a broken line. ,
3rd difference: In Screen 2, the selected fists are L1 and
Lz, whereas in Screen 4, the selected lists are L1and Lz
4th difference: In Screen 2, the mark of the selected points
is a square, whereas in Screen 4, the mark of the selected
points is @ Cross.

¢ 1) Screen 5. 2) Screen 3.
d. Several answers possible. Examples: -
-1} 15 AR o .
=-==___l—‘—#_.———""=‘-
0 : 0 7
3) 15— 4 15
Lttty oo et 2
0 7 UL 7

Practice 4.1 o m -

1. a) Exponential function.
b) First-degree polynomial function.
¢) Periodic function.
-d) Periodic function.
&) Piecewise function.
" f) Step function.

" Ppractice 4.1 (cont’d) W

L BB HHOD DB OB

i {J.,rr

-1

hl- S
ra

T

1 o
6420 24 6 X
a) Zero-degree polynomial function.

h) Graph @
Y U

10

8

6

4 RN
) 3

E

[

S0 24 6.8 1002 7
a) Periodic function.”

h) y ' Graph @

A o
14 r~ -
AR
0 1 AN
° F: 7 = 3*‘*:2 X

o R . !
i ’_L_L__ | 11
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Practice 4.1 {cont'd)

4,

Table of values (D

a) A zero-degree polynomial function. b} f{x) =

o) 12,5 =

Table of values (2)
a) An inverse variation function,
¢ 125 =96

by fx) = 122

120
x

Table of values (3)

a) A first-degree polynomial function. b} f(x) = 3x

¢) f{12.5)= 315

Table of values (@) -

Function (3)
a) An exponential function.
b} 1) Domain: R,
range: 10, +eo],
2) The function is increasing over &
3) The function is positive over R.
4) The function does not have a
maximum nor a minimum,

5) {1)

6) The function does not have a zero.

Function @
a) A step function.

b} 1) Domain; J0, 12],
range: {1, 2, 3.4, 5, 6).

a) Afirst-degree polynomial function. b} flx} = -0.5x+8

¢) f(12.5)=1.75

Function(}) ]
a} A second-degree polynomial function.
b) 1) Domain: R,

range: oo, 4].

2} The function is increasing over the
interval J-oe, 3] and decreasing over
the interval [3, +eo.

~3) The function is negative over the
*interval e, 0] U [6, +o0] and
positive over the interval [0, 6].

4) The maximum of the function is 4.

5 0.

6} 10,6} .

“Function (@

a} A-plecewise function,
b) 1} Domain: {4, 7],
range: [-4, 4).
2) The function is increasing over the
intervals [-4, 1] and [3, 6], the
. function is constant over the
“interval [-3, 0] and the function is
_decreasing over the intervals [1, 3]
and 16, 71.

3} The function is negative over the
interval [2, 5} and positive over the
interval [-4, 2] U {5, 7].

- 4) The maximum of the function is 4
and its minimum is -4.
5) 1
6) [-4,2,5}

10
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7y The functionis increasing-over the
interval ]2, 6] and decreasing over
the iritervals 10, 3] and }3, 12].

3y The function is positive over the

© interval 10, 121 '

4y The maximum of the function is b
and its minimume is 1.

5 (1

6) {}

Practice 4.1 (cont'd) .
6.a) A piecéwise function.

h)1°C

¢} -3°C

d) 1) At 4:00 a.m.
2) At 10:00 a.m.

e) 1) At 1:00 a.m. and 7:00 a.m.
2) From 1:00 a.m. to 7:00 a.m.

3) From 12:00 a.m. to 1:00 a.m. and 7:00 a.m.

to 12:00 p.m.
7. a) Speeding fines

Speed Fine .| | Speed | Fine

(kmf} | ($) (km) | (%)
100 0 128 95
105 95 130 95
110 95 132 220
115 95 134 220
120 95 136 220
122 95 138 220
124 95 140 220
126 95
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b. The numbers are 195.84, 587.52, 979.2, 1370.88,

1762.56, 2154.24, 254592, 2937.6, 3329.28, 3720.96,

. ,b)- - Fines fqrspeedmg A117.64. | 7

F('gf L . A second-degree polynomial function.

- d. from left to right: -~~~

300 X 4, %9, X 16, X 25, X 36, X 49, X 64, %81,
N - X 100, X 121 ' |

* 200 = e, The numbers in Column B are all the squares of the
' numbers in Column A; -

100 T 1 f 282009%m .

- 50 100 150 o : Actlvity 2
a. A second-degree polynomial function. -

Akm/hy

€) Astep function.

Pra_cticé 4.1 (cont'd)
8. a) 45 patrons. N -
b) For the 3 first hours as of 4:00 p.m.
c) 40 patrons. . -
d) At 5:00 p.m. and 9:00 p.m..
S %.a)) A first-degree polynomiai function.
2) A zero-degree polynomial function.
.3) Afirst-degree polynomial function.
4) A piecewise function. - '
, b) A periodic function. -
: Second-degree
- polynomial
function

_P_roblgm
"No. You would need a CD whose recordable surface has a -
"width"” greater than 35 mm.

~ Activity 1

a. 1) No.Variations of the independent variable do not bring
about zero variations of the dependent variable.
2) No. Constant variations of the independent variabie do
not bring about constant and non-zero variables from
the dependent variable.

'3) No. The product of the values of each ordered pair is not

constant.

- P TEST T |

i "aoe 24

b

1) From left to right, the value of the coefficient of x? gets -

~ progressively further from 0. :

2) From left to right, the curves progressively become -
vertically stretched. :

._-'Thé further the coefficient of x7 is from 0, the more the

curve s vertically stretched.

1) From left to right, the value of the cpeﬁicienf'of X’ gets

progressively further om0, -

2) From left to right, the. curves progressively become.

vertically stretched.

. The further the' value of the coefficient of x? is from 0, t_he

more the curve is vertically siretched.

1). The sign of the coefficient of x? s different.
2) One corresponds to the reflection of the othe_r about -
the x-axis. ‘ o _ :

. A change in the sign of the coefficient of x* causes a

reflection of the curve about the horizontal axis, the x-axis.

Technomath

a

“Page 27,

The curves pass threugh the origin of the Cartesian plane
and they are symmetrical in relation to the y-axis.

. The coefficients of x? are -2.5, 0.6, 4.
*In the case of a function whose rule is WwritterTthe form

y = ax?, the coefficient of x? has the same value as the
y-coordinate of the point whose x-coordinate is 1.

. 1) The curve is open upward.

2} The curve is open downward.

'3) The opening of the curve enlarges or the curve

compresses vertically. :
4) The opening of the curve diminishes or the curve -
stretches vertically.
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>
=
<
=
I
-
>
p
\

Practice 4.2 : m an 6.
1.a) 1) flx) = 4x? , : X y
' X ¥ _ : 6
6 | 144 - B w8
-4 64 : . T .' - %
-2 16 : 0 0
0 0 > 3
2 16 L 3
4 | 64 - 4 3
6 144 ’ 6 6
2) y =) 2 - y=hny B
| 1] ' ;
s \ 5
A \ ! /
b/ N . A
L N |/
\i/ - = -
SA-3240 12845 x S5 -8-2-L0 123 4 X
L) 3
b) 1)  glx) = -3¢ B d) 1) K =07k
uw 7 ‘ ,
X y X J’ﬁ
5 -108 il -25.2
) “48 4 | 12
2 12 7 | 28
0 0 0 0
2 12 | 2 | 28
4 -48 4 | -11.2
b -108 ‘ 6 -25.2
oy y=g} 2) y =i}
- -
-5 -4 B P - 4 X I __A“E:‘D\\ 45
2 \ /..2 \ .
3 AR \
4 -4
I’ M \\ /1 |g \
’ =6 \ =5
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7. a.) ~ T v , : " Practice 4.2 (cont'd) ; :

63 3 : o ,
28 -2 ' ‘ .
7 -1 . . " Rule Domain | Range |Zero Increasing | Decreasing
0. 0 ' C _hang interval interval
7 1 flx) = x R . [01 m[ 0 1o, -HJO[ ) ]_m} 0]
28 2 g=6x | R [0,f | 0] [0l | 10~
. 63 3 h(X) = _.2)(2 R ]-OD, 0] 0 l—oo, 0] [01 m[ ’
l—_-"“‘ LL(X) =-15x] R ], 0] | O ], 0] [0, +o|
b) y = (x) _ : L ' _ . .
) . - - <. 8. a) The speed is assoiated to first-degree polynomial
MTIiIrrrL- - function and the distance is associated to a second-
N 1T degree polynomial function. -
L . . . .
.1//f i — —b)-1)y-5-mis 2) 62.5m
LY LY S g NSlSs , 2) =~ 12255
o P _ , o
ME ‘ .\L_h: - Practice 4.2 (cont’d)
: , _ o 9. a) - Steel balls
¢) No, because in the case of the inverse, each value of the Radius T Surface area .|
independent variable is not associated to, at most, a Comm) | (mmY)
value of the dependent variable. o 1 4n = 12.57
~ . 2 16 = 50.27
3ag R b)h 3. | 36m= 1131
) ' o ' 4 201.06
o fandg dhandi. | 6an =~ 20105 |
o S | 5 [ 100n= 31416
- o = "b) = 1261.67 mm? ' - =
Practice 4.2 (cont'd) - - | - m 10. a) At 112._36 .. (Géig) ' . b) = 3.165 (Li\'q? S)
4. a) T Coordinates ] — 1 - ) ¥es, because he is-approximately 315.06 m from his
Rule - of the vertex Maximum | Minimum | point of ejectiqn. o ( 57 S) ) _
fix) = 1642 0,0 - - 0- , ‘ - -
— £, S
it"; 95’2 :g' g; 0 - * Practice 4.2 (cont'd)
xy= 0y A — ' B
= Fy?
o= | 00 | 0 . . a) A= 2x
) Area of
b) The vertex is always located at coordinates (0, 0). If ais - hvea the flowsrbed
positive, the function does not have a maximum and its - myh
minimumm is 0. If a is negative, the function does not . 10 T
have a minimum and its maximum is 0. S 8]
o Lo [ |
_ | s RN
. 90099900 2

0 051185225
) ) - Width

eanA=C | 3) A=05c - IR~
b) 1) 40.96 cm? 957 an’ ¢) 1) The curve would be vertically stretched.
2) 94m ' " 2) The curve would be vertically compressed.

g n 18
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Braking distance

12. 3) Distance Activity 1
m A Vorst-

120 » a. Worst-kept secret

100 n Number of
Time . people

80 o (min) Calculation aware of

60 . the secret |

40 0 1x20 R

20 * 1 1x2=1x%x2 . 7

- = 2
0 20 40 60 80 300120 2 1X2X2=1X%2 4

Speed 3 IX2X2X2=1X2 ' 8

(km/h) 4 1X 2X 21X 2X 2= 1X2* 16
b) Distance Braking distance 5 TX X IX IXIX 2 =1X 25 T

(m) .6 IX 2X XX IK2X2=1X2E 64

120 7 1X2X2X2X2X2X2X2=1X2 128 ‘

100 8 | 1X2X2X2X2X2X2X2X2=1X2%| 256 |

80 1 yARN g [1X2X2X2X2X2X2X2X2X2=1%2% 512 |

60 4 N .
|

40 o ¢ 1x 2! 1

20 i '

- b pumber Worst-kept secret .
0 20 40 60 80 100 1205peed of people. &

(km/h) 1000 :
¢} y=0.01x 800 [,r
d)1) =9272m 600 1 i

2) = 22436 m 400 Vi %
3) =~ 293.04m ”00 A1 '
’ -
- -
0 2 4 6 8 10

.

Y | Exponential
functions

Problem

This situation is a paradox because its issue depends on the
way it is approached. In fact, if it is approached by taking the
steps into consideration, it would seem as though Achilles
would have never overtaken the turtle since in order to do

this, he would

_However, if this situation is considered in terms of time, a well-

have had to cover an infinite number of steps.

defined answer can be formed.

represent

Time
{min}

G An exponential function, because the graphical

ation is a curve whose growth becomes

-increasingly larger.

d. 1) 5min

e 1) 1048

2) 14 min 3) 19 min

576 people.

2) 33 554 432 people.

3) 8589
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Activity 2 B o W

a. The number of bactena decreases by half at each application.

b. Antibiotic ointment
- - Number of
aﬁ:w;izo(:s - Calculation - .| bacteria
_ , (X 106)
0 1024 % 0.5° S 1024
1 1024 % 0.5 = 1024 x 0.5 512
2 1024 X 0.5 % 0.5 = 1024 X 0.5¢ . ) 256
3 1024 2 0.5 x 0.5 X 0.5 = 1024 X 0.5 . : 128
4 1024 X 0.5 X 0.5X 0.5 X 0.5 =1024 X 0.54 . 64
5 1024 X 05X 05X 05X 05X 05 = 1024 %X 0.5° 32
6 1024 X 05X 05X 05X 05X 05X 05= 1024 X 0.5 16
7 1024 X 05X 0.5X 0.5X 05X 05X 0.5X 05=1024 X 0.5 | - 8
L n : 1024 X 0.5°°

¢. 1024 million bacteria. -
d. By 0.5. .
e. The distance between the cuive and the x-axis constantly decreases but lt W|Il never be zer0.

Technomath - : ’

a. The value of 2 represents the initial value of the curve that is used as 8 model of this snuatnon
The value of b represents the base. ' .

b. 1) 2100 2} (Erea
y=arh™x
a=]22. 3879905
b=1.098132585 |
y=122.39(1.1)%
.0 : R
3) 2100
0 A ,
| Practice 43 7 W
1. a) 81 b) 16 807 ¢) 4 d)5 - ' '
- e)2 fy2 g5 h) 3
2. - —
Rule Of the Domain Range Base Initial Variation
, function value
a) | flx) = 3(35)" R 10, +o[ 3 3 Decreasing
Cb)| gl = 2.5 R 10, +o0f 2.5 1 Increasing
o) | hlx) = 0.7 R 10,%[ | 0.7 1 Decreasing
d) | i) = 2l R j0,%] | T 2 | Increasing
e)| jlx) = -2(—23,—)" R e, 0f %— -2 Increasing
f) &) =726y R ], 0f 2.6 -7 Decreasing
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3. a) 1) 486, 1458,4374, ... 2y=28¥  practice 4.3 (cont'd) | Bl Pooe 44

4 4 ENY
b} 1) 4, 5. g - 7 y=126 244(@) . 9.a) Arthmetic sequence and
&) 1) 2.5, 25,250, ... 2) y = 0.000 25(10)¢ Torm , J€0Metric sequence
A 123,35 2 y= 3072(%)" o 100 |
- ' S : 80
4. a) 1) . YA ” - o 60 5
g \\ & ” 40
\ 4 f ’ 20 1 K
HH i
0 1.2 8456
B 110 - : -
5 X : ‘ b) Arithmetic sequence: first-degree polynomial function.
4 [ B —(Geometricsequence:-exponential-funetion:
¢} Arithmetic sequence: y = 3x — 2.
2) ¥ i : Geometric sequence: y = %(3)" ory=3*"1
A, _
WL : 10. a) 3.5 b) 65, 325
., ' c) 36, 2916 d) 0.625, 160
rA
_.-”j ) 11. a i
] L _ ) Temprature Refrigerator
Y X (oc) ‘
)
- ' 20 1
N 8
o i) 14 A
3) ' ¥ :II% \Y
oo 4 d
A :
2\\ : . 0 4 8 12162024
s . 1)
| -p 20 //: ¥ ) - "
of _ : : byny=20
ey 2) The asymptote represents the minimum
: temperature of the refrigerator.
b} 1) A reflection about the y-axis. ' ¢) 10, 20]
2) A reflection about the x-axis. I d) 20°C
3) A reflection about the x-axis. ‘
) | 12. a) y = 46)° b}y = 3(1.5)
' o o L ) y=-U3) d) y = 2(0.5¢
Practice 4.3 (pont’d) m
5. Approximately 1197 frogs will be present. - Practice 4.3 (cont'd) m
6. @ and B. 13. a) 29 640 446 people.
7. $234.74 b) 1 600 584 people.
“ : _ c) 38 555 629 people.
8. Screen 1.~ -4.44 X 10 d) Because nothing guarantees that in the next few
Screen 2: = 579 725 821.7 years the growth of the population of Canada
Screen 3: == S5.19 X 10 . would develop at the same rate as it did in the

previous years.
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14, a)

Growth of the value of

. an investment of $20,000
Value of
the investment A
($)
35,000 T
30,000 T T r’
25,000.
20,000 1;4” ] .
] 2 4 6 8 10 _
: Time
{years)

b) $31,366.24
15. a) [ x

2) = 14.03%
2) =~ 85.97%

17. a} 1) 1.5%
b) 1) 98.5%

18. a) 6376 210235 people. o
b) P = 6376 210 235(1 0122y where n represents the
number of years since 2004 and P represents the
world population.

¢) P= 6376210 235{1.0122)
=11 138 172 630 personnes.

19. Aa) N = 3000{2)" where n represents the number
of bacteria and h represents time in hours.

b) 1) After 6 h. 2) After 10°h.

A fx) | _
3 | 3 Practice 4.3 (cont'd) , Page 47
- 5 :
2 I 20. a) $26,500 b) 106%
1|3 - €) $26,522.50 d) 106.09% -
0 5 e) PlanA T
1 10 _ | Time | Time . . Value of
- {mths)| (years). Caiculation investment ($)
2 | 1o T o | 5000{1.06F | 25,000
3 40 , i
1
b) f(x)‘ 12 i 25 000(1.06)' | 26,500
EEmAENE w | 2 | 250000087 | 28,090
= T - '
— 36 3 25 000{1.06)* | 29,775.40
b// HE i | 4 | 2500001060 | 31,561.92
SN EAEIEENPN =—X o
. L ‘ X 25 000(1.06)*.
. ~ L
- ) Domain: R; range: 10, +oe[. -
d) f(x)‘ ' . Plan B
o : Time | Time Calculation Value of
EANEEENE (mths)| (years) investment ($)
T 0 0 25 000(1.03)° 25 000
S e & 4 05 25 000{1.03)' 25,750
sy ERENEED= d ¥ R 12 | 1 | 2500001.03f | 26,522.50
Ana 7[: T 18 | 15 | 25000(1.03F | 27.318.18
4 24 2 25 000(1.03)* 28,137.72
: J 30 2.5 25 000(1.03)° | 28,981.85
e) Domain: J0, +oo[; range: R. _ 36 3 25 000(1.03)° | 29.851.31
f) Yes. It consists of a relation where each value of the 42 35 25 000{1.03 | 30,746.85
independent variable is associated, at most, to a value 48 4 25 000(1.03)® | 31,669.25
of the dependent variable. ' : o
' X ~25000(1.03)*

Practice 4.3 (conf’d)
16. $7,691.15

o Annan -

- Edbitimr CEF ine a-Banvaduction authorized

i) "ooc 5]

) Plan B is the most profitable because in this plan, the
. second portion of 3% interest is calculated on an
amount where 3% had already been added.
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T ' ¢. 1) Greater than $75,769 without exceeding $123,184.
SECTION Step,_perlodlc - 2) $54,327.05
and piecewise

| fUﬂCthﬂS Activity 3 m

: A oightof Wind turbine

"Problem -~ red tip

The best time to go see the falls would be in the afternoon on | {m)zoo !l

January 19 at 2:15 p.m. 160

: 120 1 . 4

Activity 1 - _- 80 ;L \ ,:' \f ‘\,

a. 1) Afirst-degree polynomial function. 0 - -
2y Asecond-degree polynomial function. — — 46— 810—

3) A first-degree polynomial function. 7 T'(g)'e

4) A zero-degree polynomial function. ‘
‘ b. A periodic function.

b. A piecewise function.
P : . ¢. Domain: [0, 10); range: {42.5, 157.5].
¢ ‘ - - d. Every 3 s. '
ymaspheric Atmospheric pressure during 24 h
pressure ' e. 1) Its range would become [62.5, 137.5] and the graph
ol would be vertically compressed.
101.58 AN 2) The period of the function would be 4 s (the red tip
oree 4NN S ANNRN would be at its inital position every 4 5) and the graph
10152 ’ 4 | wou|d be horlzontally stretched
10150 |- —+ o : .
g | | |
101. -
_101'44 - Technomath W
0 2 4 6 B 10 12 1416 18 20 2 M a. 1) Domain: [-3, 4] 2 Range: 0,8
o b. 1) Domain: [-8, 3] - 2) Domain: {3, 6]
d. 1) = 101.51kPa ~ 2y =~ 101,59 kPa 3) Domain: [-8, 6] - 4) Range: (8, 74]
3) =~ 101.58 kPa 4) = 101.515 kPa R I P rewepeeern -0 1
. _ BRI (R
: and K347 .
' N =
Activity2 = _ N
’ ~VE=
La i) Federal income tax
‘axation :
rate 4\ : 2) [ = prent Ptz Pt
(%) ‘ xwac angfié >c<><>
30
. P8 o1 g$§§>4 and X{9>
%6 : # \$3:
% . | s
20
b
14% 2 .
0 20000 40000 60,000 80,000 100,000120000 Practice 4.4
' income 1. @) A piecewise function.
® b) A piecewise function.
2; gstep quOcuoni i ot ¢) A periodic function.
3) Domain: [0, +o| {if you were to assume that it is .
possible to have an infinitely large taxable income), d) A step functlon.
range: {15, 22, 26, 29]. , 2. a) A step function.
b. 1) $5,250 2) §14,017.23 _ b) A piecewise function.
3) $32,889.27 ¢) A periodic function.
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Practice 4.4 (cont'd)
3..a) 1) A piecewise function. -

W d) n the interval 17, 8[.

8. Experiment (D

4). 4 a) A periodic function.

0 2 4 6 81012
* b} A piecewise function.

¢ $4

X

2) 2 38 ,
b) 1) A periodic function. . b) Height Experiment (D
1 34 4) {4, 10, 16, 22} C . m)
¢) 1) A step function. ‘ 75
.0 - : 310 4 [4,6] - >~
) . . X ‘ Time
d) 1) A piecewise function. is)
_ 2) 12 3) 8 4) (4, 8) Exoeriment @)
, : xperimen
4. . Parking lot - . . .
4.2) R:;:e‘ fring o a) A piecewise function.
& A .
o477 _ - b) aig Experiment &
14 1+ H -1 (cm) '
12 "’Z‘:“ 15
10 - I
brorrrr e s Time _
] s EREEN s
4 | ] o
, P _Experiment (®
Banninnk u a) A piecewise function.
0 '2', 46810 12 e b) . Experiment @
) Height ) ‘
5 ~ fom)
' 75
b) $15 - 0 |
¢) No, because the range of the function is{5,7,9 11, ' Retl
- 13,15} ‘ ' : ' - Time
: )
5.a)b .
b1, 2] - '
7 C) 1) 1 2) 2 | 3) ’1 ‘-Practice 44 (Cont’(lj) , . :
' ' ' 9. No, since the nature of the periodic function is that more
e ' " ihan one value of thie independent variable can be
Practice 4.4 (C{J”f'd) W _ associated to the value of the dependent variable, =~ .
6. a) The moment when the progiam retrieves a file. ©10. a) Kayak rental o
b 4 files e | |
¢) Domain: [0, 35}; range: {0, 1. 2, 3,4, - ‘ S E M
d) 0, 201. It consists of the time interval during which the ggg '_giggi.j__J —*
program has not yet found a single file. o 295 —— —
: 200 11 T
7.a) ¥ 175 1 e | L1 1|
: ) 10“ 150 {1193 1
. 1 125 171717 ]
- g 13— A 100 1 1
: B n 75 T | |
6 H111 50 1 - 1
A uENNEEo NN SE 57 [ O N
9 ZZ}ZfW’ S o2 4 6 8 10 12 14 oo
(vays)

b) It is cheapef 1o rent the kayak for 7 days. The 6-day
rental at $25/day comes to $150, whereas the 7-day
“rental at $18.75/day comes to $131.25. B
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¢} The individual can use the kayak for a maximum

3) Approximately 37 780 kernels have popped.

period of 8 days. Q) ~ 485
11. a) 1) Mean Triathlon
S(prgfs? A Practice 4.4 (cont'd) W
10 . 14. Approximately 2 h 40 min or 160 min.
-8 15. a) Determining
1 Commission coramissions
6 ® & ,
4 450
) A40
_ 420 S
0 80 160 240 320 400 480 560 _ 400
Time 380
- 360
2) Distance Tnathlon 340
{km) 4\ 320
e | { -
230 1 0 1000 2000 3000 4000
184 o : Amount
o p of sales
138 4+ A ) )
02 A b) 1) $340 2) §380
46 4 3) $420 4) $440
I -
_ <) $2,500.01 _ S
0 80 160 240 320 400 480 560 _ d) No. For this to happen, the salesman must obtain a
‘ Time commission of $10, which is impossible based on the .
{min) . . -
. , table provided of calculations of commission.
b) Cycling. :

S Q8h37mn3s.

Practice 4.4 (cont’d)
12. a) 1) At approximately 2.17 Lfs.

zj At approximately 0.48 Us.

b) 1y 6,51 2) ~ 4331
¢) After approximately 2.31 s and after approximately 22.62 s.
13. a) Mean nimber © Popping the corn
of kernels of
com popped -
600 ; T
500 T !
- 400
300
200
100 1 =
F- ot
0 20 40 60 80 100120140,
Cooking

time
(8)

b) 1) Approximately 8705 kernels have popped.
2) Approximately 22 560 kemels have popped.

o Xa

AN Tmet A MR el ammantanr recnnreac « Anawsr kev for Stident Book - Vaol. 2

SPECIAL FEATURES

Chronicle of the past

1. a) A first-degree polynomial function.

by ~8A

¢) 1ts slope would be less steep.

2.3

Power
dissipated |
W) 300 1

Joute effect

250

200
150
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50 1
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i "2 o1
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0

i

2 345 6

ot

Intensity
{A)

b) A second-degree polynomial function.
¢) The curve would be vertically compressed.
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~ In the workplace ' o : W - Graph @

a) 1) Domain: R; range: [-3, +2.

Moa)4sbas b) 7 bars. ) 2) {0.5, 3.5)
2. The duration of the ascent in scuba diving is 84 min. . 3) There is no maximum, minimum: -3.
3. 5.5 bars. . ' ' | 91 |

| b) A piecewise function.

_ . m " q) Its inverse is not a function because, more than one
Co . ' ~ value of the dependent variable can be associated
1. a C jon. - , T . :
) To a periodic function _ _ {0 a value of the independent variable.

" b) To an exponential function. | : . .
0 s o egee ol frion. ety 2
d) To a first-degree polynomial function. : , y multipying fhe p ‘ y &

5 aVTo a second-degree-polynomial-function ‘ . '
) gree-poly _ - Overview (cont’d)

Overview

b) To an exponential function. _ o, a ;
¢) To a piecewise function. 5.a)y="T7x+7 Py= e

d)'TFJaperiodicfunction. | | S c)y:Z(%)x‘ Ldyy=

P o> B TR
2. &) To'a first-degree polynomial function. - R
£) To a step function. : . S

3. Graph () - :
- " "a) 1) Domain: R; range: [-3,3]. .
9 {..-8,-4,0,4,8,..)
3) Maximum: 3; minimum: -3,
90 _, .
b) A periodic function.
_€) Its inverse is not a function because more than one
value of the dependent variable can be associated ‘b) 1) y
to a value of the independent variable. ' ' o . A ,
Graph@ ‘ - B L BN
a) 1) Domain: &; range: [0, +o0[, L RN
2) 0 : . : .
3) There is no maximum, minimum: 0. o P INEN
4 0 S e 1 .
b} A second-degree polynomial function. , , g T x
Q) Itslinve:csehis émt a :‘junctionl be|caus;e, i;nore than oc?e ' : 7 0
0 poitepedmaeaieseiasd 2 mepoersl e
st Graph ® ' ' Q1) y4
' a) 1) Domain: R; range: J0, +oo[. | '
2) There i$ no Zefo. : il
3) There is no maximum or minimum. ' , 61
oA | | _ O
~ b) An exponential function. ' , 9
) Its inverse is-a function because, not more than one T
value of the dependent variable can be associated NN

o - toa value of the independent variable. _
A | C 2) A piecewise function.

o
o

E A
Js

]
}

<Y

| 4 T B

1 ls1 1 | -

T

2) A step function.

fa¥

Fs.

)

Y

F
!
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Overview (cont'd)

7. a) Children's vacation camp
Time since
the camp | Number of| Number of | Number of :lllli"'grbe‘:\r f?)fr
was founded | children groups leaders each leader
(years) ’
0 15 3 3 5
i 15 . 3 3 5
2 15 3 3 5
3 20 4 4 5
4 20 4 4 5
5 20 4 4 5
_.b 25 3 5 -5
7 25 5 5 5
8 25 5 5 5
9 30 6 6 5
0 | 30 6 6 5
D)) e CTUIFENS vacation camp d) A zero-degree polynomial function.
of children k _ 7
501 ! : Overview (cont’d) i Pooe 68 |
o ST 8. ) fl) = 2. b) f(x) = -2(3)
00 He P ot 9 a1 : o
o FHE _ ' b).ay 1 1 3) 2
—- 10. a) Taximeter
0 4 8 1216 20 24 _ : Cost
‘ Time ) @ A
) {years} ) 750
D) ymper CIEA'S vacation camp 6.50 | 1]
of groups &~ : . 550 7 [ o’ -
10 . 4.50
8 . 3.50 { H
6 L m's - ! -
' 2
AT ‘ o . : 5Dista\nce
21 : (i)
-
0 4 8 121620 24 _ . bS48
T Time : ¢) 6 km and more, but less than 7 km.
. . {years}
3} yumber Children’s vacation camp ~ Overview (cont'd) w
of children for i
each leader 11. a) 3,600
10 "~ b) o Draw
8 Each winner's
share
y | ) 4,000
4 . 3,200 1 —
2 - I ) 2,400
0 4 8 12 16 20 24 _ 1,600 ]
Time i 800
{vears) |
€) 1) 45 children. 2) 9 groups. 0 2 4 6 8 1?“m1nzher0[wmners
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¢) To an inverse variation function.

b 1) Mainsail

b) It is rounded off to the nearest unit.

15, Several answers pdssible. Any initial value held between

3.5 mg/mL and 8 mg/mL would be acceptable.

Overview (cont'd)

~ Length of
- d) $240 the luff
2. a) 1) W0min 2 40min em o ?__p Z/
~ b)55min ¢ ~1092km 2 HH '
13. a) Water lilies 18 S
i . 12 H-HAH
Nurber of in Nuthatch Ponq , 121 A 1
-water lfies & 6T L]
1000 T T T T ’
800 ::4_,ﬁ:35:33 . 2 4 6 8 '10Length
T T T of the foot
600 1141 REN (cm)
400 111 - , o
e ] i
00 HH 2) weaof Mainsail
— the sail - A
0 123 456 _ ferm)
S Time - - 180 T
7 {years) ‘ 120 O
b) To an exponential function. - _ 80 T
¢) After a little more than 7 yeats. A A0
- ‘ I : . 0 2 46 810,
. , Length
~ Overview (cont'd) w ofth'egfoot
-14. a) o | em)
—~ T 5 101 oz] 0alcde] o506 0orsfos| Q1 y=3x ) =15
| 1o lo (o jo fo |1 .[1 |- A1
17. a) A second-degree potynomial function.
0ol 1 111125 14 149] 15| 16 11.75| 2 7 b) 9 gree poy ' '
T T T [z 2 |2 byam
¢) Atbs.

Bank of problems

* 18.- Canada’s population will be approximately :

48 075 000 people. ~ ‘

19. The step function is the most appropriate, because

. it shows that the value of the record remains constant

as long as he or she is not beaten, which complies with .
reality. The model of the first-degree polynomial function
is to be rejected, because it assumes that at a certain
time, the record would end up being zero, which

is impossible. - _ E

16. a) ~ Mainsail
' Length of the | Lengthof the | Area of the
foot {cm) luff {cm) sail (cm?)
2 o 6 : 6
4 12 : 24
6 18 54
8 24 96
10 30 150

P TR Sy

Bank of problems (cont‘d)

20. The medicine does not meet the doctor's requests.
The.effects go away approximately 73 min after
. itis administered, which is not fong enough.

21. A Malthusian catastrophe should occur in 24 years..

VISION 4 B Supolementary resources » Answer key for Student sook - Vol. 2 23




VISIof'l From right triangles to

trigonometric relations

| Measuring time

The following is a procedure used to oraw hour lines on the dial plate of a sundial that
can be used at a latitude of 52°. -

The base AD of the style is fixed at 20 cm.

1. Calculate the dimensions of the stylé-. The angle of inclination of the style must
be 52° since it is being used at a latitude of 52°. '

sin 52° =-:—§-_‘é—=> mAQ = mAD X sin 52° = 20 X sin 52° = 15.76 cm

2. Determine the position of paints P on the dial plate.

Since the triangles, with vertices point A, point Q and a point on the line, are right
triangles, certain trigonometric ratios can be established.

Measure of . Distance of point P
Angle angle (°) Ratio in relation to point A
AQP, 90
AP, — —
AQP, 75 an75° =5 | MAP,=m AQ X tan 75° == 58.82 cm
. : m AP, —_ — _
AQP, 60 tan 60° =70 | MAP,=mAQ X tan 60° = 27.3 tm
m AP, — —
AQP, 45 ands°="m | m AP, = m AQ X tan 45° = 15.76 cm
m AP, e —
AQP, - 30 tan 30° =78 | MAP =M AQ X tan 30° = 9.1 cm
: m AP, —
AQP, 15 . tan 15° = A m AP, = mAQ X tan 15° = 4.22 cm
. mA'_‘P?
AQP, 0 tan 0°="7 | 0
m AP, —_ —
AQP, 15 tan 15° =773 m APy = m AQ X tan 15° == 4.22.am
' mf-\_l:’—g — —
AQP, 30 tan 30° =" 75 | MAP =m AQ % tan 30° = 9.1 am
AP, —_
AQP,, 45 tan 45° =g’ | mAP, = mAQ X tan 45° = 15.76 cm
: - AP, JUUU '
AP, 60 | tan60° =" | mAP, = mAQX tan 60° ~ 273 cm
: m AP, —
AQP, 75 fan 75° =—=" | mAP,=mAQ X tan75° = 58.82 m
AQP,, 90

24 ASiC 1AL I BB Coannlamontare racnitreac « Anawer kov far Stirdent Book = Vol. 2 . © 2009, Les Editiﬂﬂs CECinc, » Heproducllon authorized




3. Calculate the angles that help draw the hour fines.

Since the triangles, with vertices point O, point A and one
of the previously determined point P's, are right triangles,
it is possible to establish certain trigonometric ratios.

l Measuring pressure

The following is a procedure that calculates the pressure exerted
by the sculpture based on the format of the chosen bases:

Triangle| Time sz%?:to"f Measure of angle O ()| 1. Cut out the base of each format into triangles and measure '
- . the angle formed.
AOP, | 6h Format A £
mAP, 5382 58.82
ADP Th f—=2 == == |m £ 0= arctan 55~
2 Ao 20 R
: AP, 27, : 27,
AOP, gh %7\—61=—2—3 mAO::arctan—z?
: ‘ 53 Y BT
‘ AP,—15.76 15.76
aop, | ob |Tt= B Im 20 = aan 55
, = 38.24-
AP, 9. )
Ao, | 1o | S =G m £ 0 = arctan 35
B : =~ 24.46
1 : mAP, 422 : ' -4.22
AOP, | 11h |—= =5 m £ 0 = arctan =55
mAo 20 e
' LI : _ _
AOP, _12h Fy b ms0O=arctan0=0
' AP, - 4. 2
AOP, | 13h %ﬁz% ,mAOzarctan%%
, C = 1192
mAP, 9.1 ' 9.1
AOP | 14h |—= =% |mZ£ 0= arctan 5y
. -9 Sl mAQ 20 ~ 2446 20
) mAP, 1576 : 1576
AOP, | 15h 02— |m £ 0= ardan =g
i mAD - 20 3804 20 | |
aop,, | 16h “:n% ~ 2210_3, m 2 0 = arctan _2;0_3 2. Calculate the measure of each side of each triangle.
: , - = 5377 It is possible to calculate the length of each side by using
o mAP, - 5882 R 5887 the sine liaW, The following is an example of the calcufation .
AOP,, | 17h |-t = =5 | m £ O == ardan 55 for the side BC of Format A: : '
mAD 7122 =
o A m BC = 1 Xsin72°
= e M BC = e 1.12m
AOP 1 18 h ap sin 58° . sin72 sin 58
Format A Format B
- . : Length .| -Length
4, Represent the hour lines. Side (n?) Side (“?)
e e [ 1 AB .10
— — —e=i—=112 | BC | =143
AC | =~090 | AC | =1
AG | =09 | AG | =065
G | =076 | (G | =104
o | =02] (M | =036
6 | =116 | CE | =120
DE | =135 | DE | =150
EG | =~093| EG | =058
F | =104 | B | =071
6 | ~03 | Fa | =043

0
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3. Calculate the areas of the bases of both formats.

Since the measurements of all the angles and sides of the
" triangles are known, it is possible to calculate the area of
each triangle by using Hero's formula or the trigonometic
formula. The following are examples of calculations for
 Triangles (0 and @ of Format A. The other areas have
heen calculated based on the same principles.

1% 1.12 X sin 50°
A, = 12 X sin 50 ~ 043 m?

Pricr learning 1

C.o 125
a. 476 ~_293 _ |
b, 1y 20 mOF g M _ MAL
S mK miL : mi . mGl
¢. 1) 25°, because the sum of the interior angles of a triangle
is 180°,

2) 115°, because it consists of an angle that is
supplementary to angle 4.

3) 90°, quadrilateral HIJL is a square.

4)_25°, because angle 6 is supplementary to the sum

. 2
A, = V131131 - 09131 - 0.96)(1.31 — 0.76)
~ (.32 m?
Format A Format B
— Triangle | Area(m?)_| Triangle Area (m?)
0 ~0.43 @ = 0.55
©) ~ 032 ® ~ 0.31
® ~035 [©) =~ 0.30
@ =010 | @ =012
® = 0.05 ® = (.14
Area of the base = 1.258 mZ| Area of the base =~ 1.426 m?

4. Calculate the volume and mass of each base.

The bases are in the shape of a right prism. Their volume
is therefore given by the formula V.= Ay, X h.
Moreover, since the density of each material is given in
g/em?, it is best to convert the obtained volumes into ¢cm?®.
As a result, 1 m3 = 1000 000 cm?. :

Format A -

| volume (m?) 1,258 % 0.25 = 0.3145
Volume {cm?) 314 500

Mass of the base (g}] 314 500 X 2.75 = 864 875
Mass of the base (kg)| 864 875 < 1000 = 864.875

Total mass of the
sculpture (kg}

Exerted pressure | 9.8 X 2364.875
on the surface (Pa) 1258 = 18 422.7

1500 + 864.875 = 2364.875

Format B
Volume (m?3) 1.426 X 0.20 == 0.2852
Volume (cm3) 285 200 .

Mass of the base (g)| 285 200 X 2.52 = 718 704
Mass of the base (kg)| 718 704 + 1000 = 718.704

Total mass of the
sculpture (ka)

Exerted pressure | 9.8 x 2218704 _
on the surface (Pa) e~ 1524176

1500 + 718.704 = 2218.704

5. Conclusion
Format B is the safest because, it allows the exerted
pressure from the sculpture and the base to be less than
16 000 Pa.

e ¥ Ve MLl - Bl Coommbarmanba i oo Anrenc « Anawer kev for Student Book — Vol. 2

of angles 2 and 5.

d 1) =1367m
2 = 1:146.71
3) =~ 24.80 m?

Knowiedge in action W

1.00006000

2.2) x=2or 233, b) y = 45
_c)z="1.04 dya=7or-7.
3.a) 1) % 2) -3-;1 3) 22

b) Model 3), because the ratios of the dimensions are not
-~ identical to the dimensions of the original.

Page 80

Knowledge in action (cont’d)

© .4, a) 04° b) 79.55° ¢} 45°
d) 23.7° e} 0° :
5. 7km

6. a) The sum of the measures of angles A and D is always
equal to 180°. it is the same for the sum of the
measures of angles B and C. '

b) 1) m £ ABD = 90°, because it is an angle formed by a
base and height of a trapezoid.
m £ CBD + m £ BCD = 90°, because they are
both acute angles of right triangle BCD.
Conclusion:
m Z ABD +
m £ (BD + m £ 8CD =mLABC +m £ BCD
_ = 90° + 90° = 180°
2) m 2 CAE = 90°, because it is an angle formed by a
hase and height of a parallelogram. ‘
m 2 EAF + m £ AFE = 90°, because they are both
acute angles of the right triangle AEF.
Conclusion:
m £ CAE +
m £ EAF + m £ AFE = m £ CAF -+ m £ AFE
.= 90° + 90° = 180°

© 2009, Les Editions CEC inc. « Reprodustion authorized
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7..a) Length of the sides of Triangle @:5y,3.75uand 6.25U. e 1) = 1192, = 1.191 and ~ 1.191,

Length of the sides of Triangle (3 6.25 U, = 4.69 U " 2} The ratios are almost equal in each case. |
and = 7.81 u. _ 3) GERED €509 ~ 1.192 _
Length of the sides of Triangle @.=781u=586U 4) The tangent of an anglg can ca1.culate the value of
and = 9.77 u. ' the ratio length of the side opposite 10 an acute angle
. S - “length of the side adjacent t0 this acute angle
Length of the sides of Triangle B = 9.77 U, = 7.32 u , when this angle is assodiated to a right triangle.
- and=12210, : : _
b) = 0.41 ¢) ~ 88670
‘ o Technomath _
i _ L a. 1) Respectively ~ 0.75, = 0.42, = 0.42 and = 0.34,
- SECTION T”gonometnc T 2) Yes. ‘ S ' ‘
.1 1atios . 1) Respectively = 0.66, = 0.91, = 0.91 and = 0.94.
- 2) No, the contrary. The tatio seems to-decrease
Problem I w ¢ 1) It approaches 1. " 2) It approaches 1.
The students can provide explanations similar to the ones ‘ ' . S
rovided befow. ' o e aE"
Jan regards to each ramp, the following must be completed: Practice 5'1_r__m-7____7 Pa:85_.;_
) . 1.l m«£R sinR | cosR tan R
1, The employee must measure the three sides of the triangle T [ =026 | =007 | =027
that form the base of the ramp. : —— : L
, : : 30° 0.5 = (.87 = 0.58
2. The employee must then make sure that these three _ a5 | ~o07 | =0 1
measurements validate the Pythagorean theorem. If thisis - T T = = 173 |
the case, it means the base has the shape of a right 60° — 0'8; H— 0';6 *‘i—;—%_
triangle and the employee can go 1o Step 3. f this is not LB ~097 | =0 ke
the case, the ramp does not meet the stated conditions. - _ - o
3, The employee must calculate the ratio 2. 3} sin G~081 ~cwsG=058  tanG=14
fength of the side opposite to the 12° angle , b)ysinG=~093 . wsG~ 037 ~ tanG=25"
| length of the_1hépotenuse | and verly thet  sinG=~081  cosG=10.58 - tanG =14
this ratio is equal to 37, which is the ratio obtained with - d)sinG = % ~ 086 0sG = 0.52 anG =166
* the measures of the provided model. If this is the case, it  g)sinG =05 " cos G = 0.87 tan G = 0.58 -
meal the sh ight tri i o : n
gans the base has the shape of a right triangle with an f) sin G ~ 0.85 c0s G = %% 052 tan G~ 164 -

angle measuring 12°.

Page 86, I8

Activity 1. ' m ~ Practice 5.1 {cont'd)

-a. Several answers possible. Example: Triangles that have two 3.a)mZC=34 mAB=229m m BC ~ 3.40 cm

congruent corresponding angles are similar. b)m£D=57° m BE~537cm mDF = 2.92 cm
b. ~9.33m, 10.89 mand 12.44 m. gmZH=30° mG=25m mHi~433am
) ;0-7?_5' =010 ?“d ”l9-766-h g m 2 ) = 20— 440 cm  m K ~ 4.68 m
. 9 jo are alfoe) ST €27 e e m/N=65 mMN=~568cm mMO=515cm
4) The sine of ian ang}ehcandcatculate the value of l fymzP=45 mPR=33mm M PQ= 4.67 am
. fength of the side opposite to an acuke angle ‘ . _
the ratio Jongth of the hypotenuse B 4. a) At approx. 6.18 m. b) = 533 m- ¢} Atapprox. 1 m.
~ when this angle is associated to a right triangle. - s o s sS Loy st
d. 1) ~ 0.643, = 0:643 and =~ 0.643. 5. a) e becase o3 =T =% o577 57 M7
2) The ratios are almost equal in each case. _ _ S ! s '
BED & ~ 0643 b) True, because tans =% 59% == itandiI = ir
4) The cosine of an angle can calculate the value of - - s2 2
. length of the side adjacent to an acute angle : st s+t s s+t S
- the ratio Jength of the hypotenuse Q) False, because o+ ="~ 8N §=and = #

when this angle is associated with right triangle.
e e \ctan M Shnnlementary resouices - Answer key for Student Book - Vol. 2 27



d) True, because sin R = —; = 1,

e) True, because the hypotenuse is the longest side in any
-right triangle. '

Practice 5.1 (cont’d)

6. =~ 9.19am
7. a} > b) = ¢ < d) =
8. Tree @ == £8.63 m
Tree @y =~ 69.17 m
Tree (3. = 81.35m
Practice 5.1 (cont'd)
9. a) _ sine cosine -c—:'sﬂif? tangent
Angle D % —;l % %
Angle F % % % %

b) 1. The tangent of an angle is equivalent to the

- sine
ratio Cosing

2. The sine of an angle is equivalent to the cosine of
its complement. :

3. The cosine of an angle is equivalent to the sine of
its own complement.

_ 2 apa=d gsA=S
c)1.tanA,—g,smA—b,cosA b
sinA b _a_
cosA__E“c_tanA

2. sinAzgand cos C =

jm olw

3. cosA = Tc)and sin € = b

10. No, because the boat travelled a distance of
approximately 74.64 m.

11. a) Approximately 10.95s. b) Approximately 3.1 s.

¢} Approximately 1.67 mis,

Practice 5.1 (cont’d)
12. =2m
13. = 5.14 X 10" km

14, a) =~ 37 658.18 km b) =~ 8199.57 km

Practice 5.1 {cont'd)
15. = 313.96m

-16. The speed of this plane is approximately 396.74 mfs
(Mach 1.3) or 1428.25 km/h.

b X =) e smat - BB Cvmlaweantans rachireac « Ancwar kev for Student Book — Vol. 2

Finding missing
measurements

Problem

The angle of emission CBD must measure
approximately 113.17°.

Activity 1
a. 1) =.0.0436 2) 2.5°
1. 1) The measure of an angle based on the value ‘of the sine

3) Yes.

: “associated to this angle.
2) 60°

c. 1) = 0.9994 3) Yes.

.2

Activity 1 {cont’d) m

d. 1) The measure of an angle based on the value of the
cosine assodiated to this angle,
2) 75°

e. 1) =~ 0.06116 2) 3.5°

£ 1) The measure of an angle based on the value of the
tangent associated to this angle.

2) 0°

g. 1) 30° for each angle A.

2} 1n all right tiiangles, if the length of the side opposite to
an angle is equal to half the length of the hypotenuse,
this angle is equal to 30°. Conversely, in all right
triangles with a 30° angle, the fength of the side
opposite to this angle is equal to half the length
of the hypotenuse.

3) No. -

Technomath W

a. They are all 30°-60°-90° triangles. In each triangle, the
smallest side measures half the length of the hypotenuse.

h. 1)

Trigonometric ratio Screen 3 | Screen 4

length of side opposite to 30° angle 05 0.5

length of hypotenuse ' )
length of side adjacent to 30° angle .

length of hypotenuse ~ 087 | =087
length of side opposite to 60° angle | -

length of hypotenuse ~ 087 | =0.87
length of side adjacent to 60° angle ‘ .

length of hypotenuse 0.5 O'L
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Trigonometric ratio Screen 5| Screen 6 Practice 5.2 (cont’d)
length of side opposite to 30° angle _ o _ R
fongth of hypotenuse 0.5 6.a)mLA= 48.89 msC= 741.1 1
i —— ~ mAB = 6.11 am
ength of side adjacent to 30° angle ~ 087 |~ 087
length of hypotenuse - = b)ym£E = 60° m £ F=30°
length of side opposite to 60° angle | 0.87 |~ 087 mDF = 17.32¢cm o
length of hypotenuse s ) gmZ0=30° m MN = 4.5 ¢m
length of side adjacent to 60° angle 05 m MO = 7.79¢cm - S
length of hypotenuse dymsH= 40.02° m 2 G = 49.08°
2) The length of the side opposite to the 30° angle is equal mHl = 23.82cm K
to half the length of the hypotenuse. e)mLL=66° KL =~ 13.36 mm
¢. 1) Several answers possible. _ m )L~ 32.84 mm - :
2 There-is-only-one-measure of an anale whose sine - fym/Q=7666° mZR Z1334°
. equals 0.5 — 30°. ‘ m PR = 72.98 cm
d. ngeraf answers possible. 7 : 7. a) = 36.87° . b) ~ 56.31°
_ , 8. ~ 28.69° |
Practice 5.2 ‘ :
1. a) %9.79 by 30 ) = 60.46 : Practice 5.2 (cont'd) | Page 98 IK
d} = 24.49° e)r = 44,770 1) = 7493° o
g) = 34,99 h) 4‘50 . : 9 a) ~ 49,99 ) = 40.11
.b),d)aﬁdf). | _ ¢) = 57.26°, == 57.26°, ~6548
La)~1088° by =T34 @ ~8IF 10~ 872
d) = 83.11° e) =~ 21.8° f) =~ 88.00° 11, = 82.16m
4. ' Length of | Length of
side adjacent |side opposite hLength of
to angle A | to angle A ypat;t;use " Practice 5.2 (cont'd)
S I . (cm) 12. ~ 3649.89m .
| Triangle (i) 12 = 32.88 35 L L a0
{Triangle @ | = 51.96 30 60 @)= 3km . . b} ~ 2038
Trangie 3)| 114 155 | ~19.24 ¢) ~ 33.02°, = 14.57
Triangle @ 45.76 ~= 26.42 = 52.84 _
Triangle (5) | = 0.20 ~ 0.40 0.45 Practice 5.2 (cont'd)
Triangle (&) 34.5 46 57.5 '
-14. a) =~ 14.97 km
Measure of | Measure of b) Plane A: = 18.88°, Plane B: 30°.
a“%j)eﬁ\ a"!({!)e B q) =~ 1300.97 m
_ 15, a) = 25° b}==237m
Triangle (1) | = 69.95 | = 20.05 '
Triangle (2) 30 60
Triangle @) | =53.67 | =~ 36.33 -~ Practice 5.2 (cont'd)
Triangle @)| 30 60 16. a) =~ 6.78m b) =~ 20.42m
:’fa“g:e% gi 3 ;; - Q~1223m d) ~ 22.92m
riangie = 53.1 =~ 36. _ :
= 17, a) = 721° by = 7.21°
5. =~ 51.34° ¢) =~ 39 315.76 km
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Calculating the

| area of any triangle

Problem 7 Page 102

Thomas gains approximately 4.66° by placing himself at point B
rather than point A,

Activity 1

a. Michelle’s observation is accurate, because in triangle ABC,
83° — 2.25 cm, 62° — 2 cm and 35° = 1.3.am, and in
—triangle DEF-107°-—-2.35-¢m; 41°-—=-1.6-cm-and 37°

d. Hero's formula can calculate the area of a triangle quickly

while it is tedious or impossible to calculate the height

unless the lengths of all three sides are known.
' \

Actiwty 2 (cont’d) .

e,

1. The area of a triangle is equal to half the product of}he
base of the triangle multiplied by its height.

2. BD is the height relative to the base AC and is therefore.
perpendicular to it.

3. In a right triangle, the sine of an angle is equal to the
‘ratio between the length of the side opposite to this
angle and the length of the hypotenuse.

=+ 1.3 cm.

b. The equalities‘are false (the fundamental property of the
proportions is not respected).

¢. No, because the two examples mentioned refute
this conjecture.

Activity 1 (cont'd)

d. Joseph's observation is accurate, because in triangle ABC,
sin 83° ~ 0.99, sin 62° ~ 0.88 and sin 35° = 0.57 and
~ in triangle DEF, sin 107° = 0.96, sin 41° ~ 0.66 and
sin 32° 0.53.

e. The equalities are true {the fundamental property of the
proportions is respected). '

f. Yes, because the two examples mentioned validate
this conjecture.

g. 1) =~ 0.26 and = 0.26. 2) 0.5and = (.17
3) == (.71 and == 0.71. 4) =~ 0.87 and = 0.87.
5} = 1.00 and = 0.%4.

h. 1) No, because the pre\nous results show that there are
several angles whose sine is less than or equal to the
sine of a smaller angle.

2) Yes, because the previous results do not contain any
counterexamples that would refute Audrey’s observation.

Activity 2 w

a. 1) 4.86 cm? 2) 4.86 cm?
b. 1) = 4.46 cm? 2) = 4.46 cm?

¢. 1) The area of this triangle cannot be calculated because
~ - there is not enough information to determine the length
of one of its heights.
2) = 4.84 cm?

-

Fe o rae dar Amnls

h.

4. Tn a proportion, the product of Ihe*extremes*is*equal 10
the product of the means.

5. In an equality, a term can be substituted by an
expression that is equivalent to it.

== 50,33 ¢m?
1) A:mEEXmZD—FXEig_Q
2) A= m DE X mz"E?xsinE
3) AH mfﬁmeIS?XSinF
You must know the lengths of the two S|des as well as the

- measure of the angle found between these two sides.

Technomath W

a nn3ubyiu. ) 8u
3) 16U
b, 1) =~ 17.32 cm? 2) = 4,60 dm’

3) =~ 3475183 m?

PROGRAIZAERD

H r H

:0ize WEEnGTH OF B
SIDES :E

Practice 5.3 _ W

1.

2.

a) = 7.93 b) ~ 61.28 ¢) = 6833
d) =~ 15.35 e) =~2573  f)=4870
a) = 11.92 ¢m b) = 12.40 cm ¢) = 8.81 cm
d) = 36.68° @) == 54.60° f) = 131.42°
g) 96° h) = 4.34 cm i) = 135.83°
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3. [ mec| mzC | mZB |Areaof AABC 17. a) = 11.62m  b)=38.16m ¢} = 6.63 m
_ a)-| 48am 66" 48° =~ 8.56 cm? d) =~ 1524 m e) =~ 8.21m
o) [T0cm | =~ 2601 | = 87.99° | = 23.99 om?

¢ [5m | =61.28° | = 5272 ~955em' | ' |
. sSPECIAL FEATURES 5

Practice 5.3 (cont’d) ' m W

Chronicle of the past

4. a) 1} True, 2) False. 3) True.
. e o e <] -
b) 1) The sine of an angle and the sine of its 1.a)~ 138 b) ~ .89'1 c) =~ 400 001.3 km .
~ supplementary are equivalent. - . 2| Measure | | onath of Measure Sineof |
2) The cosine of an angle and the cosine of its . of angle AOB| 02 d AB of angle AOC angle
supplementary are opposite signs. subtended at{ - subtended at} (—'BM-A=C)
3)-The tangent of an-angle and the tangent of its the centre (%) _|the centre () m AQ
sipplement are opposite signs. ' 0~ 0:00 —0- o
) : . . ) \ 10 0.174 5 . 0.087
. 5. a) False. . b) False. ' . : o
) False o ) False o <) false m 30 ) —o1in |
6. a) ~ 13.34 cm? b) = 8.44cm! Q= 523m? 730 0.518 15 0.259
7.~ 30.26 cm? : ' 40 ©0.684 S 20 0.342
50 0.845 25 0.4225
_ : : g | 1 | 30 0.5
Practice 5.3 (cont'd) - ’ m ) 70 1147 35 0.5735
8. a) ~ 61.90m? b) = a377mt 80 1.286 40 0.643
9. a)~093a  b)~059a ¢ ~ 697 % 1.414 a5 0.707
. ‘ o100 1.532 50 0.766
10. $104,63537 R 1.638 55 0.819
11. = 121.28° o : '_ - 120 1.732 60 0.866
12. At approximately 125820 m. - MLJEL_JL__EQ&-
) , _. ' , 140 - 1.879 70 0.9395
‘ a ' ' 150 1.932 75 0.966 -
Practice 5.3 (cont'd) o ' W 160 1.97 80 0.985
13. a) No, because she gets a measure that is less than 90° ' 170 1.992 85 _219_95___
for angle B and greater than 90° for angle €, whereas 180 2 9% 1 a

the drawing shows that it should be the contrary. _ - . '
3. Arab mathematicians were able to construct a sine tahle

b) In these calculations, this student forgot to take into o ,

T ' . by determining, for a given angle, half of the chord that
Co'ﬁl%eﬁt?;;giiad that angle B is obtuse ‘ “was associated to the double of this angle in Hipparchus’
QmLBe= 1o o , -~ “chord tables. S .

m £ C = 20.06° ,
m AB = 2.06 cm

14. ~ 37.54 m In the workplace

15. a) 91.44 m, 91.44 m, = 12589 m
b) =~ 4174.91 m? '

" 1. a) Approximately 248.37 m.
b) Approximately 415.56 m,

¢} Yes, because his or her boat is located at approximately
175.62 m from the shore.

Practice 5.3 (cont’d) W 2. 3) = 8.9%°

16, ~4514m ~ b)~088km
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N e D .. 0nadticabmiles . immeieeeeas B
50 nautical =TEml___.
milles C A
RO :
Overview . . 14. =~ $199,734.67 -

15. a) = 153.62°

b) Any length of paddie woutd work, because the
minimum distance between the tip of the paddle and

1. a) x=4.10 cmand y = 2.09 cm.
b) x=60.89"and y ~ 3.23 cm.

) x= 47.42" and y = 42.58°, the second kayaker would be approximately 106.07 ¢m.
d) x = 68.46° and y =~ 3.33 cm. o
e) x= 4.27 cm and y =~ 3.09 cm. Overview (cont'd) i rage 122]
) x==130.62°and y = 2.33 cm. : ,
— - ) 16. a) = 26,11 m '
2. a) -~ 541 CITI b) - 10.81 Cm b) 903] - 23'540’ ~ 66.460
) = 11.54 cm? d) == 3.78 cm? 17 a) At : el 9.37 min heiaht.
&) = 7.59 an : £) ~ 5.11 an? . a) At approximatety 9. | m in height.
b)1) 600m ' 2) = 0.76°
3. = 1932m : - :
18. =~ 17.04 m o
Overview (cont’ w .
erview (cont'd) Overview {cont’d) :
4. a) = 8.33 cm? b) ~ 2498.04 mm? .- 19. a) ~ 159,66
¢) =~ 0.43 km? - d) = 18 596.76 cm? ) = 159.66m
- b =~ 19 225.22 m? . ,
5. a) =~ 358" - - b) 17.28 m® 20, ) Aooroxinately 4.85 m in height. . s
Q) ~ 28.86 M’ : , 20. a) Approximately 4.85 m in height. e
: h) = 2.23m =
6. a) = 1784.77 m’ b) == 11 898.48 m? ,
7. a) = 21881 m by = 17.97m Overview (cont’d) | fPage 124 _
€ ~219.54m . ' 21. a) Approximately 101.08 cm. '
8. =~ 10524.21 cm? ‘ b) = 1.90°

¢) ~481cm

Overview, (Conf'd) | w 22. == 1202.59 km

9. a) At approximately 12.81m. k) = 51.34°

10. At approximately 53.44 km/h, ' Overview (cont’d) m
1. ~8.78m | 23. =~ 47037 an |
12, = 271.89m .
Bank of problems ' m
Overview (contd) S w 24, The volume of this silo s approximately 265.99 m?.
13. a} Aiguille du Midi cable car 25. The length of the lake is approximately 118.61 m.
1st stage | 2nd stage 26, Several answers possible.
Length (m) : 2553 2867
_Vertical difference {m) 1279 1470 Bank of problems (cont’d) m
Base station altitude (m) 1038 2317 27. The altitude of point 8 is approximately 1204.68 m.
Top station altitude (m) 2317 3787 - ,
: ' - 28. Parachutist A must go in an angle measuring
b} 1) = 30.06° 2) =~ 3085 approximately 93.94° in relation to the north, and cover
c) = 5419.87 m o a distance of approximately 2508.81 m.
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VlSlorl I Probability _of'ran'dom experiments

| ' Polytherapies

1. Enumeration of all possible treatments.

a) Monatherapies -
Number of possible monotherapies: 5 + 3 + 4 = 12 treatments

‘|'Medication B :

b) Bitherapies
: Eh : _ ‘ 1 Medication A | 1 Medication A
2 Medication.A’s___| 2 Medication B's | 2 Medication C's  |and _ and - and
o e - - - Medication-B—|-1-Medication-C— _1_Medication C
Enumerating Combination of Combination of Combination of - | 2 successive 7 successive | | 2 successive
possibilities | 2 elements out of 5 | 2 elements out of 3 | 2 elements out of 4 | "draws” " draws” “draws”
Number of S . " ]
% 13 % : A
possible 224 - 10 xtos X3 - §x3=15 |5x4=20 {3x4=12
@atmems - ’ '

Number of possible biotherapies: 10+3+6+ 15420+ 12 = 66 treatments.
¢) Tritherapies ' S

2 Medication A's

3 Medication A's

3 Medication B's

3 Medication C's

7 Medication A's

and 1 Medication B

and 1 Medication € .

7 successive "draws”

7 successive “draws”

.| Enumesating . | Combination of . Combination of ... | Combination of of 2 elements out of 4, | of 2 elements out of 5,
possibilities - | 3 elements out of 57 | 3 elements outof 3 |3 elements out of 4 |thenof 1 element then-of 1 element
' out of 3 out of 4
Number of - : : :
X o X
possible 5—5%—&?—=10 XX -y 15%_&124 SXA%3=30 5X4 0= 40
treatments ) . ' - S P S

1 Medication A,
1 Medication B and :
{ Medication €

1 Medication A 1 Medi,cati'on 8 :

11 Medication A -
and 2 Medication C's }and 2 Medication. €'s .

2 Medication B's.
and 2 Medication B's

and 1 Medication C:

7 successive "draws”

. 7 successive "draws” | 2 successive “draws” | 2 successive "draws” B
Enumerating of 2 elements out of 3} of 1 element out of 5, | of 1 element out of 5, of ‘1 element out of 3, | 3 successive “draws”
possibilities then of 1 element then of 2 elements | then of 2 elements then of 2 elements S
ourof 4 out of 3 out of 4 out of 4 _
" | Number of : :
possible 3XZxa=12 5% 25E =15 5 x 122 = 30 3x 423 - 18 |5x3%4=60
treatments ' ) i '

Number of possible tritherapies: 10 + 1+4430+40+12+15+30+18+ 60 = 220 treatments.

33

VISION 6 Bl Suppiementary resources = Answer key for Stuclent Book - Vol. 2

[T Y |



2. Calculating the probabilities of administering . : _ Situation 1

treatments based on their effectiveness. if al! Number of T
the treatments have an e.q‘ual chance of being Distribution nossible Probability
administered, the probability of a category of - : treatments
treatments being administered is equal to the. T iaten i eith -
number of treatments of this category over the | Monotherapy ca;';eo'rcat'on In either 12 319-% .
total number of existing treatments. 9 -y — :
2 medications in the 19 9
y same category 298
.Bitherapy —
2 medications of 47 47
2 different categories 208 .
3 medications in the 15 : 15
same category : . 298
: 2 medications of one s
Tritherapy category and 1 medication 145 2%
' —|-from-anothercategory — —
3 medications in 60 60
3 different categories 298
_ ' Total 298 1 or 100%
If the 60 tritherapies that are composed _ : Situation 2
of medication from three different
: : Mumber of , o
categories have a 75% chance of being Distribution possible |- P'Oboab"'ty
administered and that 25% of the , treatments (%)
chance that remains are distributed T edication in either " s
. 5 ~
equally between the 238 other Monotherapy | .ieqory : 12 g X 12126
treatments, these other treatments . 17 medications in the - et
have a -2 i - - 19 Lo qg=7 M
ave a +33% probability of being Bithera same category 238 -
administered. Py 2 medications of 7 25 o 47 = 494
2 different categories 238 '
3 medications in the e ey
same category : £ 238 X 15= 157
2 medications of one - L
“Tritherapy category and 1 medication 45 235 % 145 = 15,23 -
from another category : '
3 medications in
3 different categories b0 LI
Total 298 1 or 100

3. Calculation of the mean global decrease of the mortality rate.
This decrease corresponds to the mathematical expectation associated to each situation.

Mathematical expectation

of Situation 1 (%) =%x30+%x40+%x55+%x45+%§x70+j6§%><82
= 65.27

Mathematical expectation ' )
of Situation 2 (%) = 0.0126 X 30 + 0.02 X 40 - 0.0494 X 55 + 0.0157 X 45 + 0,1523 X 70 + 0.75 X 82

~ 76.76
4, Conclusion.
According to this simulation, if each treatment has as many chances as another to be administered, the mean global decrease
of the mortality rate linked to HIV will be approximately 65.27%, which would reduce the number of deaths by approximately
653 out of 1000 individuals. In the case where the probabiity of accessing the tritherapy hased on medication from 3 different
categories is 75%, the decrease of the number of deaths would be approximately 768 out of 1000 individuals. Approximately
115 additional lives by portions of 1000 people having received a seropositive diagnostic can be saved if Situation 2 prevails.
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l Working against HIV

‘Conjecture: Given that the objectives stated only address a
limited part of the population, specifically children less than

the age of 5 and adolescents between the ages of 15 10 24,
~ Statement 2 seems the most realistic, '

1. Calculation of initial life expectancy.
The life expectancy corresponds to the mathematical
expectation associated 1o this situation. Since the ages are

grouped in classes, you must use the middle value of these

classes as the age reference. Therefore:
Life expectancy for men= 0.185 X 2.5 + 0.017 X 10 +

0-065-5¢-20—+0.136-X 30

x = .47 deaths related to AIDS, which gives a total
nurber of 12.33 + 2.47 = 14.8 deaths for a sample of
100 people. ‘

The probability of death in this age group changes from
18.5% to 14.8%, which is a decrease of 3.7%.
These 3.7% must be distributed in one way or another
in the older age groups. '

b) In girls less than the age of 5. -

.~ The probability of AIDS being the cause of death
is 3, which represents 17 064.75 people. Using @
reasoning simitar to the one explained above, the
following is found:
__x 3

- 2844125+ x 16

0.154 % 40 + 0.124 X 50 + .

0.104 X 60 +.0.10 X 70 +
0.115 X 85
= 41.39 years.

In regards to women, you must calculate the experimental -

probability using the information in the table. Therefore:
P : o 5 506 2833
Life expectancy in women = 5,2%4g % 25 + 5.2 599

_><10+'—13§36~><20+ '

246 999
36 882 28 680
96999 % 30 246 999

40 4 2326 o 50 4

546 999
22 753 27 808
Fag 909 < 60 + 226 399
04 41765

- 246 999 ¢ &2
== 44,78 years. -

2. The effeds of reaching the objectives of the millennium..

a) In boys less than the age of 5.
Total Mumber Proportion of - Number Number

"~ number of these deaths  of deaths of deaths not
of people  deaths  refated toMDS related to ADS related to AIDS.
100 185 3 Ix185 18562

o =617 = 1233

|f the probabiﬁty of AIDS being the cause of death
" decreases by half, it becomes . Therefore:

Total Number Proportion of  Number Number
number  of these deaths  of deaths of deaths not
of people deaths  related to AIDS related to AIDS related to AIDS

DR S
100 1233 «x 1233+ X 73334 %
! :

: 6
By solving this equation, the following is obtained:
6x= 1233+ x
x = 2.466

e - i deandiomee mndhavizad

X

T6x=85323.75+ 3% —
4 ~ 6563.37 deaths linked to AIDS, which
gives a total number of 28 441.25 + 6563.37 =
.35 004.62, approximately 35 005 deaths.
The number of deaths at this age has therefore
decreased by 10 501, deaths that will be distributed
 in one way or anather in the older age groups. '

¢) In boys aged 15 to 24 years.

The probability of the death tgaeing caused by AIDS

76

is 75 and will be 75 X % = = if it decreases by 25%. . . -~
Using a reasoning similar to the one explained above, - ;

the following is found:
x 3
A6+ x 76 : o
' x = 0.25 deaths related to AIDS, which gives a
total number of 6.16 +0.25 = 6.41 deaths for a sample
~ of 100 people. '

The probability of deathsr in this age group changes from

 B.5% to 6.41%, which is a decrease of 0.09%.

These 0.09% should be distributed in one way.or - ]
* another in the older age groups.

d) In girls aged 15 to 24 years. '
The probability of the death being caused by AIDS
is 3, which represents 6354 people.
This probability would be% X % = -295 if it decreases
by 25%. , '
Using a reasoning similar to the one previously
explained, the following is found:
S S
g472+x 2B _

x = 4013 deaths related to AIDS, which gives a

total number of 4013 + 8472 = 12 485 deaths.

" The number of deaths at this age has therefore
decreased by 2341 which will be distributed in one way
" or another in the older age groups. -
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Death in South Africa

Men Women
Probability Probability
that the |Effects of| that the Number
death will | attaining| death will | Number |Effects of | of deaths
Age | occurat the occur at | of deaths| attaining | after
g this age |objectives| this age after before the |attaining
before the| {%) reaching the the |objectives| the
objectives | objectives {objectives objectives
{%) (%)
[0, 51 18.5 3.7 14.8 45506 | -10 501 35 005
{5, 15 1.7 1.7 2833 2833
[15, 251 6.5 -0.09 6.41 14 826 -2341 12 485
{25, 35( 13.6 13.6 36 882 36 882
[35; 45( 15.4 +1.27 - -16.67 28 680 +4780 32 %60
[45, 55( 12.4 12.4 19 946 19 946
[55, 65| 10.4 +1.26 11.66 22753 +4281 27 034
[65,75[ | - 10.0 10 27 808 27 808
{75, 95 11.5 +1.26 12.76 47 765 +4281 52 046
1 Total 100 0 100 246 999 | - 0 | 246 999

3. Calculation of life expectanty after attaining the objectivés of the millennium.
Life expectancy in men = 0.148 X 2.5 + 0.017 X 10 + 0.0641 X 20 + 0.136 X
30 4 0.1667 X 40 + 0.124 X 50 + 0.1166 X 60 + 0.10 X
. 70 + 0.1276 X 85 o

- =~ 43.61 years.

In regards to women, you must calculate the experimental probability by using the
information in the table. Therefore:

\ . 35005 2833 12 485
Life expectancy in women = =05 X 2.5 + 3555059 X 104 546559

36 882 32 960 19,946 -
16595 < 30+ 245095 X 40 T 35509 X 0

27034 27 808 52046

S50 % 60 + 2599 X 70 1 246509 X &

== 47.69 years.

X 20 +

. Conclusion.
Although life expectancy is increasing in both men and women, after reaching the
objectives of the millennium, this increase remains minimal.
For men, the life expectancy changes approximately from 41.39 years to 43.61 years,
- a 5.36% increase.

For women, the life expectancy changes approximately from 44.78 years to 47.69 years,
a 6.5% increase. -
Statement 1, based on which the objectives of the millennium attained would increase the
life expectancy considerably is false, due to the word " considerably.”

Statement 2 is a more realistic representation of this situation.
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REVISION n

Prior learning 1

a. Sex of the Colour of the Sex of the  Colour of the Hesdlt' Probability"
ist kitten  istkitten  2nd Kitten 2nd kitten U
A 25%/w MW, MW g
M< :
: 75% 3
. 50% ~$ (M, W, M, S) &4
W ' 1
L1}
5% g (M, W,F,8) %
W . i
5%~ W (M-S M wh o3
5% . oM ' .
. 75% . 9
: } \ 50% ~8 (M.S.M,S) Bl
B0% 5 o ’ =
D <5a% W MSEW &
7 F 25% s ¥ by 64
o ,
o5 MSES o
L1
o s RWMS) 6
50% A Ly
T e FWEW o
25% F
75% 3
\ - : FWES
F ‘ _ 5
CFS MW w
0
75% M <_ZI:$ ' 0
N ° FSMS
NS
‘ o ‘ 3
- 509 : ~ (F,5F, 7]
/9\ ; <25%/ - ( | W) . B4
s FSRS E
= 0, —_ o) ‘ G,
b. 1) = 64 ofw or 56.25%. iy 64 or or25/o 3y 64 or 32,or21 875%.

Prior learning 2

a. 1) 8 people.
2) 5 people.
3) 9 people.

b. 1) Eor 73

18 9
26 O 73
31

26

2 46

3)

) 5
T
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Knowledge in action
“taye=1rf
bQ={123456
) Q = {red, green, white, blue}

d) © = [spades, hearts, diamonds, clubs}

20k b) = 9%
Az 9

3.a) % b3 91
SR
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Knowledge in action {cont'd)

Enumerating

4. a) 1st draw ond draw  Result Prot;ggility possibilities
| ow |
78 ' 1z Problem ' m
280 _—F (W, P) 1508
798 PUJUPITER) == 5.7 X 1075 or 0.0057%
TeT—B B ik
%—5’,—3\ . Activity 1 i 2oe 137
o B
_ 3 W, R) 799 a. 1) daces.  2) 13 hearts. 3) 1 ace of hearts.
i2 b. [Draw TT2[374]5]6] 7]
wooewW Ty
200 / ' 1598 Number of cards
200 799 — remaining 52| 51] 50| 49| 48| 47| 46
800 <%%/ p CP)  Toog in the deck | N
P
> 150 8| 9 to| 11} 129 13
/ 796 B (P, B) %%
20 %%\ s a5| 44} 43| 42| 41| 40
' . R- RR - 158
. 5 L 2) 3) -
150 '/W BW) 5% Vs s Vs
800 : %Og% : d. Approximately 3.95 X 10%' sets of 13 cards. .
375
\ y®_ P BR e e. = 2,53 X 1072 . | |
8 . ' . SR - [
o mmE B R Y ity 2 i Pace 138
800 200 - -
799 . :
75 1 :
N oown S ane 2 =
7 50 b. 120 ways.
AL 1 1
200 & 1) ST 5rann )Ty
795 7 125 2 071 126 800 17 750 390
: « V377259390
150 75 2) Yes, because by insisting that the balls be drawn in-
e L
:gg B @B 1598 “order, this limits the number of favourable outcomes
ﬁg\ ‘ and consequently, the probability.
R RA

199 8 275
b)) 36 2 319 3 3196
1 1 t
5. a) 37 b) 31 ) 75000
1 1
d) 555000 ©) 516 000
6. 25%
1 1 1
739 b) 35 9 536
38
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Technomath

~ RE3E)

a. The factorial function calculates the product of all whole

numbers strictly positive, less than or equal to the number.

It calculates the number of possible permutations in a

distinct set of elements.
b. 1) 12 ways. '

2) The number located on the left represents the number of

elements present in the initial set, and the number

located on the right represents the number of elements

that was chosen in the initial set.
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¢. 1) 36 ways. _ 14. a) 4096 ways. b} 720 ways.
- 2) The number located on the left represents the number of

elements present in the initial set, and the number. . ,

located on the right represents the number of elements Practice 6.1 (contd) ; o 213

that is chosen in the inital set. A 128 o 1213
' 15. a) 734 b) 1347 ) 347

d. In Screen 2, the order is taken into consideration, whichis 4o - W0 .
" ot done in Screen 3. - 16. a) Approximately 2.91 X 10 selections.

1 3
e. By comparing the answers displayed on the calculator with b) ) 76 23
the answers obtained by the methods seen in class, you can  q7. a) 40 000 000 telephone numbers.
notice that the calculator executes arrangements and oy '
~ combinations without replacement. : - b) 006300 000 000 -

f. 1) 54 627 300 teams. . o 18. 1
2) Approximately 1.13  10'2 access codes. ~ 12167 .

Practice 6.1 (cont'd)

Practice 6.1 ' W 19. a) 720 arrangements.

1. a) 24 “b) 40320 : ' b) 64 arrangements.
c) 3628 800 .d) 3628801 - . ¢) 46 080 arrangements. _
e) 1 fyis 1 b o b
g 604800  h)348 @ s g ‘ AL
2 a)~116% 100  b)67910864 AT 3
3, a) 5! = 120ways.  b)3!=6 ways. - 20. a) 1) 362 880 ways.
02 =2ways.  d)6l=T20way. 2) 80 640 amangements.

o) 4l = 20ways.  f) 131 = 6227 020 800 was. b) 40320 ways. .

4. a) 165 765 600 words. b) 26° =308 915776 wards.

Practice 6.1 (cont'd)

5. 121 = 479 001 600 ways. -~ o
6. 24 ways. o o 2_1' 2 ‘ :
: o 22. a) 1) 20 358 520 hanids. _ -
: - - , , W  2) Approximately 6.35 X 10" hands. -
Practice 6.1 (cont) ) & pynyossaeshends
© 7,160 = 2.09 X 108 ways. o 2) Approximately 1.1 x 10 hands. . -
8. a) 1) 24 assortments. , 2) 256 assortments. - 23, 5) 64 000 combinations. ' ,
b 1)% D) -34- 3) % o b) No. Arrangement should be talked about more since
o ‘ c the order is important. ‘ :
9, a) 362 880 ways. _ b) 362 880 ways. ]
. . N 24. 553
* Practice 6.1 (cont'd) TR 25 o) 362830 was b) 362 830 ways.
10, ) 48 meals. b)Y 9) 35 2 €) 362 880 ways
11. a) 12 870 teams. b) 40°320 ways. |
12. 657 720 choices. | Suggested
3. ) o IR | probability
308 915 776 - and odds

b) The level of security is increased because even if there
are less numbers than letters, the number of possible
positions of the number in the access cade causes

~ there to be more available access codes.

Problem :
Yes, this way of sharing the chores is fair for everyone.
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Activity 1 o
a. Predictions for the Alouettes vs. Roughriders game
_ " Analyst(7) | Analyst@ | Analyst(3) | Analyst @ | Analyst®) | Analyst(®
.| Probability of 3 3 1 3 3 3
Alouettes victory 5 4 2 5 5 1
| Probahility of an 2 1 1 2 2 1
Alouettes defeat 5 4 2 5 5 4
0Odds for an ‘ . ] ) . .
Alouettes victory 3.2 3 11 3:2 32 31
0Odds against an ] . ] R ) .
Alouettes victory 23 13 1_'1 R 23 ' 13

fb%Analyst_sg@,fand@ar&sayingihe,samem, and Analysts (2) and (&) are saying the sarﬁe thing.

¢ The odds allows you to compare the probébilities relative to two issues of an event, whereas the probability allows
“you to quantify the accomplishment of an event in relation to a universe of possibilities. '

Activity 2 -
a. = 37.38%
b. e . Is the groundhog’s
: Sunny . Duration M o,
conditions of winter g;i?j’g;gg Probabllity
_ Less than 6 weeks - No % '
/ Sunny <1§——~ 6 weeks Yes %
17 E\ .
2 More than 6 weeks No % .
. L Less than 6 weeks Yes 15
. 3 o :
N Cloudy <%—— 6 weeks No %
- 1
} ’ . 3\ 1
More than 6 weeks No ]

¢ 1) No. 2) Yes.

d. Several answers poséibfe. Example: The groundhog's predictions are based on odds since the probability that the groundhog’s
predictions are accurate by chance (33.3%) SVETy H5%e to the mean of the percentages of the years when the groundhog’s

predictions were correct.

Technomath i W Practice 6.2 w

a. 1012 2)1,6,35 3) 1,12, 200 1. a) Subjective. b) Theoretical.

b. 1) % or % 2) ﬁ._% or %(3')" : ¢) Experimental. d) Subjective.

¢. 1) Several answers possible. e) Subjective. f) Theoretical.
2) Several answers possible. 2.a) 25 b) 5:2

¢) 1 $12.50 7 $2
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3. Itis the second individual (the man) who is right, because
. the Tornadoes have 3 chances of losing and 5 chances
~of winning.

" 4. a) §8

b) $18

Practice 6.2 (con?’d) m
5. a) 18% ~ b) 88%
o) 42% d) 12%

6. Hanna is wrong. It will definitely rain, but the duration nor

the quantity can be predicted.
$7.78:22 0r 39:11. '

b) 10 35 2} 5:2

Side 2:13.2%
Side 3:12.8% Side 4:13.5%
Side 5:34.5% Side 6:13%

2) 4t consists of experimental possibilities, because
they were obtained hased on the results of a large
number of tosses.

b) Throwing the die a large number of times, counting”

" the number of times each side has heen obtained,

~ calculating the experimental probability of obtaining

* each of these sides and comparing these possibilities
with theoretical probabilities. :

17. a) 1) Side 1:13%

8. a) This indicates that there is a chance out of two that
the event is occurring.

b) Obtaining tails by tossing a coin. _
b) 35 against 1 or 35: 1.
d) 0 against 1 or 0.

19, a) 1 against50r 1:5.
91 against 35 or 1:35.
10. a) %
b) Several answers possible.
" ¢) Several answers possible.

- Practice 6.2 (co_nt’d)

highest probability (80%) of producing a return of 150%.

1285 b3 93 d)3:4

13. a) The theofetical approach, because it is obtained by the

~ enumeration of favourable and possible cases.
b) The subjective approach, hecause persanal judgement
can intervene.

. ¢) The experimental approach, because it can be
obtained following a large number of tiials.

d) The theoretical approach, because it is obtained by the
enumeration of favourable and possible Cases,

e) The experimental approach, because you can pick out
a large number of clubs, then enumerate the ones with

——==f5T)r jeaves.

14 a1 %or 62.5%.
2) This probability is subjective.

b) 1) $9 2) §25
Practice 6.2 {cont'd) W
15000006000
16. a) 1) % 2) %

% s menblamnimeadd

" 48. Maitine is not taking into consideration the strengths and

weaknesses of the teams, It would be surprising that all

. the teams have as many odds of winning. Therefore, the
distribution of odds should not only be based on the
number of participating teams. o

- B Practice 6.2 (cont’d)

7o 150]

11. The best investment is Investment C, because it offers the

19, a) It is a theoretical probability since it refies on the fact
" that the ball, not being able to hit the nail, would
necessarily fall to the right o left side of the nail and
that is has as many odds of falling on either side.
b) No, although you can find the probability, you cannot
calculate the number of balls that will be collected in
- Bin4. . , ‘
'¢) Yes, however the calculation is complex, because you
- must determine the number of paths leading to Bin 4 -
"~ and the total number of possible paths. 7
-d) It is an experimental probability since it stems from
~ the outcomes of a large number of repetitions in
the experiment. '

-20. a) No, because there is no information on

the phenomenon.
b) Yes. Itis possible to use the experimental approach.

" However, the outcome must be interpreted with a lot
of nuances since you must also know the geographic
distribution of the victims, as well as a large number
of other factors. '

Practice 6.2 (cont'd)
21. = 20774%

22. a) This probability is experimental because approximately
as many newborn boys as newborn girls are enumerated.
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b) Compasition of the family, " Subjective probability  [Theoretical probability
G, F-G, F in this order Several answers possible. —1% '
2 boys and 2 girls , 6
in any order Seve;al answers possible. %
4 hoys Several answers possible. 315
1
23. 0

24. 4 white marbles, 16 blue marbies, 8 red marbles, 20 black marbles and 12 yellow marbles.

Mathematical

—expectation————————

Probiem

Yes, because on average, each house should bring in $2,300.

Activity 1

a. No.

b. Portfolio A: $1,000

- Portfolio B: $850
Portfolio C: $400
Portfolio D: $550 -

T

Technomath A

a._1)_The losses associated to the 0.75 probability have gone

from -$15 to -§20. In cell C4, the contribution of this

~“loss to the value of this mathematical expectation has
gone from -$11.25 to -§15. In addition, this
mathematical expectation of this experiment has
gone from -$2.30 to -$6.05.

2) The probabilities relative to the cells B2 and B5 have
gone respectively from 0.1 10 0.01 and 0.01 to 0.1.
The contributions to this value of the mathematical
expectation of the losses associated to these
probabilities have gone from $2.00 to $0.20 and from
$1 to $10. In addition, the mathematical expectation -
of this experiment has gone from -$2.30 to $4.90. ~

b. The values of Column € correspond to the contributions of
each loss and each gain to the value of the mathematical
expectation. '

¢. Portfolio A. C. Several answers possibie.
d. : d. When calculating the mathematical expectation associated
Portfolio E L
o il to a situation, you must make sure that the sum of all the
:;)' | Tre (3 )' Hy probabilities of all the possible outcomes of this situation is
A 1 or 100%. In other wards, you make sure to take all the
2,000 20 outcomes of the situation into consideration,
1,500 2 1) Several ble. Example:
1,200 30 e. 1) Several answers possible. Example:
0 10 A | B ] C D
1,000 30 P Net gains and probabifities
3 Experiment 2 ]
4 Net gain | Probahility Product {$)
et S A ] TP {PX net gain}
‘ 5 20 0.1 2
Activity 2 m § 50 005 2.5
N 7 -15 0.75 -11.25.
a. 1) Situation A. 5 200 o0 >
2) Situation C. 9 100 0.02 9
3) Situation B, 10 45 0.03 1.35
b. 1) Decrease the value of the potential loss. 1; ® 0.04 ' 14
2} Increase the value of .the potenTla! gain. 15| Sum of probabiities 3
3) Increase the probability of a gain occuring. 14 T Mathematical expectation (8% 0

4y Decrease the probability of a loss incurring.
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2) Several answers possible. Example:

2 a)x=0 b) x ~-23 411.76

4y 0.625 or 62.5%.

5) = (.7539 or = 75.39%.
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: 3
1 A_ ] B | C b ] ) x=10.88 'd)x=~§‘
2 Net gains and probabilities 3, This game is not fair. in order for it to be fair, the cost of.
3 : Experiment 2 participating must cost approximately $1.48. ' ;
4 Net gain | Probability Product ($) ‘ . '
] {P) {PX net gain ) : . - :
o 20 0.04 0.80 Practice 6.3 (cont'd)
B 50 0.05 250 '
. s o7 0 4. a) =~ -$0.13 b) = -$1.13 ) = $0.87
8 100 0.01 1.00 d) So that the public lotteries can make prof_it.
19 65 3'02 1'20 5. a) 1) $3.30 a week. ' 1
0 2 09 2.25 2) Approximately $7.89 each week, 3
11 3 0.08 2.80 . : 1
A 3) Approximately $7.11 each week. |
13|  Sum of prohabilitios 1 ~ b) 1) $4.70 o |
14 | Mathematical expectation () 0 C ) = $3.93 3
A 3) ~ $2.88 - !
- Practice 6.3 2o 165] |
1.a)55 b) 0.95 c) -4.86
- d)y-0.25 e) 3 :
~ Practice 6.3 (cont'd) ,
6. a) 1) 50% or 0.5, 2) 50% or 0.5. -
b) 0 '
c) Yes. T
d) [ Number — :
| of tosses | ! 2 | 3 4| 5| 6 | 7| 8| 9 |10
Maude’s .
holdings Probabillty
{$) -
n | - - - - - - - - - |=00010
10 - - - - - - - - |~o000 -
9 - —~ - - - - ~ [=o00039 - - [=00088
8 - - - - ~ 1 = =ooos] - 00156 -
7 - ~ - - = |~ooms - [r00213 - 00342
6 - - - = leomn| - |=o00468 - |=00527 -
5 - - - 0.0625 — =o00781 - [|=00781 - |=00732
4 - - 0.125 - 0125 04004 . - 00938 -
3 - 0.25 - 0.1875 - l=0406] - =0.909 - = 00879
2 05 - 025 | -~ [=04563 - & 01004 - j=00820; -
1 - 0.25 - 0.125 - |=o00781 - |=00547 - |=0.0410
0 05 - 0.125 - 00625 | - |=00391 - [=00273 -
e) 1) 0.5or 50%. 20 3) 0.125 or 12.5%.



Practice 6.3 {contd)

6.1) :'f”t:‘;"seers 1 2 3 4 5 6 7 8 9 | 10
Jonathan's
holdings Probability
($} :
1 - - - - —  |=00156) - |=00313 - |=00439
10 - - - - |=o00313] - |=00547 - |=00703] -
9 - - ~ | 00625| -~ |~00038 - [|=01094 - |=0M72
8 - Z loazs ] - |~o1563 - |=o0641 - |=01641 -
7 ~ Jos| - |oes| - |=0234 |=02188] - |=0.2051
6 0.5 = lo3m | - 03125 - |=02734 - |=0M61 -
5 - 0.5 03I = [03125 | |mamsa— |~ 02411
4 0.5 — je3s | - |o0315| - |m02734 - |02 -
3 - - 0.25 - 0.25 - |=0.2304 ~02148 - |=01953
2 - — lots| - I=01563 - |=01563| - [=0.1465 -
1 - - - | 00625 -~ [=0.0781 =00781 - |=00732
"0 - - - - |=00313f - |=003%| -~ (=009 -
g) 1) 55 Or 3.125%. 2) 0 3) 135 0 =391%,
0 5) g7 0r=10. 94%.

h) The player that begins playing with the Ieast amount of money because the one who has more will have more chances of
~ gaining back what he lost. : o e i
i} The person playing at the casino, ‘because she is the one who had the Ieast amount of money from the start

7. a) Yes, because the mathematical expectation is $2.57 for every share.
b) $48,110.40

Practice 6.3 (cont’d)

8. a)

Expected gain = %('0_5);}, — - X_;_)y

b} No, because when simplifying the rule, you abtain

+0.5y, which is a negative value since y > 0.

9. a0

b)

10. a)

1) It can't be known.
2) The player with the most tokens.

$50,000

b) This person has 5 out of 6 odds of losing his or her

$100,000 bet.

Because there are too many odds of losing his or her
$100,000 bet,

d) 1) =~ $73,333.33

2) 5 out of 6 odds of losing his or her $10,000 bet.

e) In this example, 5 out of 6 odds of losing represents

too much of a risk of losing his or her initial bet, and
few people have the means of repeating this
experiment in order to see the mathematical
expectation come true,

m SPECIAL FEATURES n
(x— 1 ‘

Chronicle of the past : W

1. 1—2—§ or == 52,03%.

2. 18 times.

3. The obtained probability is becoming closer to an
experimental probability, because this formuta relies on the
observation of natural phenomenen.

4,1

In the workplace - ‘ W

1. a) The expected gain of investment A is 5%.
The expected gain of lnvestment B is -1%.
The expected gain of Investment Cis -2.5%.
b) 1) The expected gain of Investments A and B is 2%.
2) The expected gain of Investments A and C is 1.25%.
3) The expected gain of Investments B and C is -1.75%.
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¢) To invest in Investment A.

2. a) ~ $6,139.13
b) =~ $11,057.27
) =~ $12,881.13
d) 1) =~ §8,203.48

2) ~ §8,831.81
3) =~ $11,930.93

Overview
1. 479 001 600 ways.

1 - . 1 -
_7.a)-1€ _ b)ﬁ

byt |nvolves experimental probabﬂltles since they are
obtained hased on the outcomes of an experiment
repeated several times.

c) Approximately 81.94 days.

d) The mathematical expectation corresponds to the

" mean duration of the life of a bulb of this model.
It can also be called, in this context, the lifespan
of a bulb.

Jrage 176

Overview (cont’d)

i V i e 18
8. 3) s cog b) ~ 4.36 X 10"

2.a)1)2_§§ 2)% ,b)“%
82352249 3) 403

3.a) SUbjeciiVe probability.
¢) Experimental probability.
e} Subjective probabiity.

b) Theoretical probabiiity.
d) Experimental probability.
f) Theoretical probability.

Overview {(cont'd)
4. a) 67 600 000 serial numbers.
b) 20 442 240 serial numbers.
c) 65 000 000 serial numbers.
- d) 19656 000 serial numbers.

- 5,.$0.20/carton.

6. a)

' Durability of light bulbs _
Number of days Probability that a
after which the Number bulb will not work

bulb stopped of bulbs during this
working (days) interval of time
110,200 12 k=
[20, 30] 50 Toog = 37
(30, 40 47 ﬁ,-;—u
(40, 50] 18 T%ﬁ = %

- |50, 60I 76 o= ok
{60, 70[ 83 . 1t
(70,801 149 NI TR
180, 90 168 =i
[0, 100[ 213 T%%:%‘ﬁ
[100, 110[ 122 o T 8%
[110, 120] 14 1—7‘5‘—0=—53%
[120, 130| 13 N
[130, 140 24 Tﬁ—;%:—,%
[140,1500 | 9 055 = 10
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- 3) =~ 93.09%

Overview (cont’d)
9.a)1)87.2%  2) 46%
b} 1} 2.3 2) 91
10. a) Participant 1;-$2.50 Participant 2: $2.50
Participant 3:-$2.50 Participant 4: $2.50

b} The mathematical expectation corresponds to the
mean surn that each person would have won if this
situation were repeated a Iarge number of times under .
the same conditions.

Overview (cont'd)
11. 840 different board of directors.

- 12, a) 14% b) 36% Q) 45%
13. a) 1) ~ 0.03% 2) ~382%
1
b} 75 |
' ¢ 1 1
14. a) 7 b) 365 ) 12
Overview (cont’d) B
15. a) -$1.80 S
b)) 1) 100 tickets. 2) $2,000  3) $0.20
16. a) 59 040 pin tumbler locks. '
b) 531 432 pin tumbler locks.
BRFE 48 sundaes.
18. a} 56 combinations. b) ?75—16—1_6 .

19, a)gﬁ

~ b) No. The odds against are larger.
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Overview (cont’d)

20. a) ' : ' | Total E
Number of . _

tosses until il 2 3 4 5 6 7 8 9 10 100 300 -
heads 7 : |

Winning amount ($)1 1] 2 4 8 16 3?2 64 128 256 512 2% 29 -
Cost of -

participating (§) | 5| 5 5 5 5 5 5 5 5 5 5 5 -
Net gain ($) -4 -3 | -1 3 1 27 59 | 123 | 251 507 |2%°-5[229-5 -

- i1 1 i 1 1 1 1 1 1 | 1 B

Probability el sl % | 5 | ® | wog | 7 | 59 | o | 2% | 2

Net gain X Al _ ~ ~ - - a s e i
probability 2 -0.75]-0.125| =~ 0.188]~ 0.344|~ 0.422 0.461| ~ 0.480|~ 0.490|= 0.495| 0.5 0.5 _ 1.005

" b) The mathematical expectation of this lottery is infinite, because-each-new-term-{probability-=-net-gain)-will-add-0.5-10.

its value, . "
¢} The paradox reveals that, despite a mathematical expectation that seems infinite, the number of timies that must be played
to see the mathematical expectation happen is so large, that we are always losing.

Bank of p'roblgms ' Bank of problems (cont’d) w

22. The owners should buy Machine 3. In fact, the calculation  ~ 25, P(defect of Generator A) = 1
of the mathematical expectation shows that this machine , SR 101000__
can cause an expectation of a mean profit of $120 for Pldefect of Generator B) = 30006
every piece, which is greater than the profit that the other
two machines can generate. :

-y

26. No. The mining company, even by carrying out a large

) , o number of operations of explorations under the same

- 23. The client can expect to win $7.50 by spinning the wheel. conditions, can expect to lose on average $590,000
It would therefore be profitable to add articles whose each time. ‘
prices would total, at maximum, $7.50, which implies that
the initial amount must be greater than or equal to
$42.50. However, with the mathematical expectation only
pertaining to long term, this reasoning is only valid if the
client participates a large number of times in the draw.

24. Gabrielle’s statement is false because the calculation
shows that the events are equally probable. This stems
from the fact that the event “having 2 boys and 2 girls”
such as Gabrielle describes it, must be done in a given
order. However, the probability of having 2 girls and
2 boys in any order is larger than the probability of having
4 gils. Gabrielte would have been right if she had not
specified the order in which the intermediary events occur.

27. The amino acids must be coded with sets of at least
3 hases of nitrogen to have enough possible
arrangements to code the 20 existing amino acids. .
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