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! Systems of equations and inequalities

{ Logistic engineers

The following is an exampie of an approach that resufts in the creation of the documents requested:
» Represent the constraints of Supplier A and the company’s needs.
The constraints of Supplier A can be translated by the following system of inequaiities:

x - quantity of copper (tons)
¥ gquantity of nickel {tons)

x =40
y=40
X+ y= 260
y= Lobx ' Quantity of raw materiat that
y=0.7x% , Supplier & can deliver

. . . Quantity
Since each shipment of copper contains 5 tons and each af nicke!
shipment of nickel contains 7 tons, the polygon of constraints  fons) &
should be presented on a Cartesian plane scaled in tons and 168 ESN)
whose increment of change on the x-axis is 5 and whose :
. o 140
increment of change on the y-axis is 7. Therefore, only the
points focated on the polygon of constraints and at the 119
intersection of the lines on the-Cartesian plane would be
valid soluticns for the supplier, 84
The needs of the company can be translated by the following s6 LT
system of inequalities:
X = 60 28 :
y= 155 EIT , L
X+ y=200 0 20 40 60 80 100 120 140 160

- Quantity
x=y of co

pper

X =14y | | {tons)

3500x -+ 10 500y < 1 327 000
éﬁ + %ﬁ = 30 {Since the total amount of raw material must be
delivered in 5 days maximum, and Supplier A can deliver up to Supplier A's compatibifity with

6 shipments/day.) _ the needs of the company
. . . Quantity
The polygon of constraints associated with the needs of the of nickel
company can be presented by being superimposed onto the {tons) &
polygon of constraints that represents the constraints of the 168 [T ;
supplier. The black dots are associated with the ordered pairs o b [
that would satisfy both Supplier A and the company.
112
84
56 1
28
| L

] 20 40 B0 80 100 120 140 160

Guandity
of copper
{tons)
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o Represent the constraints of Supplier B and the needs of the
company.

Quantity of raw material that
Suppiier B can deliver

Quantity
Since each shipment of copper contains 3 tons, and each of nickel
shipment of nickel contains 6 tons, the polygon of constraints~ fens) 4
should be presented on a Cartesian plane scaled in tons and Bl e
whose increment of change on the x-axis is 3 and whose 108 1b
increment of change on the y-axis is 6, Therefore, anly the points $5E s
that are located on the polygon of constraints and at the 72 prale
intersecticn of the lines on the Cartesian plane would be valid
solutions for Supplier B, : ' 38 b
! -+ t b b
The needsrof the ;{?mpany can be translated by the following ) e Y
system of inequalities: Quantity
“x =60 of copper
y= 55 {tons)
X+ y=200 Supplier B’s compatibility with
X=y ' the needs of the company
x= 14y Quantity
2800x + 11 500y = 1327 000 o b
35 + v == 50 (since the total amount of raw material must be 144 -
delivered in at most 5 days and Supplier B can deliver up to 10 108
shipments/day} T
The polygon of constraints associated with the needs of the 723
company can be presented by being superimposed onto the % 1
polygon of constraints that represents the constraints of the o
supplier. The black dots are associated with the ordered pairs P i
that would satisfy both Supplier B and the company. 0 18 36 54 72 90 108 126 Wéuanmy
e Table of possibilities of capper
Supplier A {tons)
Number Quantity of raw Moment when the
of shipmenis material (tons) Cost ($) | total amount of raw
Copper|Nickel| Total |Copper|Nickel| Total material is defivered

12 8 20 60 56 116 798,000 | during 4th day

13 8 2 65 56 121 815,500 | during 4th day
14 8 22 70 56 126 833,000 | during 4th day
15 8 23 75 56 131 850,500 | during 4th day
13 9 22 65 63 128 889,000 | during 4th day
14 9 23 70 63 133 906,500 | during 4th day
15 9 24 75 63 138 924,000 | end of 4th day
16 9 75 80 83 143 941,500 | during 5th day
17 9 26 35 63 148 959,000 | during Sth day
14 10 24 70 70 140 980,000 | end of 4th day
15 0 25 75 70 145 997,500 | during 5th day

% 10 26 30 70 150 | 1,015,000 | during 5th day

17 10 27 &% 70 155 1 1,032,500 | during 5th day

18 10 28 9w 7000 180 | 1,050,000 | during Sth day

19 10 29 85 70 165

67,500 | during 5th day

16 1 27 80 77 157

088,500 | during 5th day

17 11 28 85 77 162

06,000 | during 5th day

19 11 30 95 77 172

141,000 1 end of 5th day

17 12 29 85 84 169

179,500 | during 5th day

18 [ 12 30 90 84 174

]
1
1
18 11 29 90 77 167 1 1,123,500 | during 5th day
1
1
1

497,000 | end of 5th day
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Supplier B

Number Quantity of raw Momeni when the
of shipments material {tons) Cost () total amount of raw
Copper) Nickel| Total [Copper| Nickel! Total material is delivered

20 10 30 60 60 120 858,000 | end of 3rd day
21 10 31 53 60 123 366,400 | during 4th day
22 10 32 66 80 126 874800 | during 4th day
- 73 10 33 69 60 129 883,200 | during 4th day
24 10 34 72 60 132 891,600 | during 4th day
25 10 35 75 60 735 960,000 | during 4th day
26 10 3 |78 60 138 908,400 | end of 4th day
27 10 37 81 50 141 916,800 | during 4th day
28 0 38 34 50 144 925,200 ! dusing 4th day
22 11 33 66 46 132 943,800 | end of 4th day
23 11 34 £9 66 135 952,200 |- during 4th day
24 11 35 72 66 138 960,600 | during 4th day
25 1 36 75 b6 141 969,000 | during 4th day
26 1 37 78 b6 144 977,400 | during 4th day
27 i1 38 81 66 147 985,800 | during 4th day
28 1 39 84 66 150 994,200 | during 4th day
29 1 40 87 66 153 | 1,002,600 | end of 4th day
30 11 41 50 66 156 1 1,011,000 | during 5th day
24 12 36 12 72 144 1 1,029,600 | during 5th day
25 12 37 75 72 147 1 1,038,000 | during 5th day
26 17 38 78 72 150 |+ 1,046,400 | during 5th day
27 12 1 39 81 12 153 | 1,054,800 | during Sth day
28 12 40 84 72 156 | 1,063,200 | during 5th day
23 127 4 87 | 72 1 159 | 1,071,600 | during 5th day
30 12 47 90 72 162 | 1,083,000 | during 5th day
31 12 43 33 72 165 1,088,400 | during 5th day
32 12 44 98 72 168 | 1,096,800 | during 5th day
33 12 45 99 72| 171 ) 1,105,200 | during 5th day
26 13 39 78 78 156 | 1,115,400 | during 4th day
27 13 40 81 78 15% | 1,123,800 | end of 4th day
28 13 41 84 78 162 1 1,132,200 | during 5th day
29 13 42 | .87 78 165 | 1,140,600 | during 5th day
30 13 43 90 78 168 | 1,149,000 | during Sth day
31 13 44 93 78 171 1,157,400 | during 5th day
32 13 45 96 78 174 ] 1,165,800 | during 5th day
33 13 46 99 78 177 1 1,174,200 | during 5th day
34 13 47 102 78 180 | 1,182,680 | dusing 5th day
28 40 42 34 84 168 | 1,201,200 | during 5th day
29 14 43 &7 84 171 | 1,209,600 | during 5th day
30 14 44 94 84 174 1 1,218,000 | during 5th day
31 14 43 93 84 177 1 1,226,400 | during 5th day
32 14 46 96 34 T8¢ ¢ 4,234,800 | end of 5th day
30 15 45 30 90 180 | 1,287,000 | during 5th day
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Maintenance engineers

The foliowing is an example of an approach fhaf could resulf fn solving the situational problem;

A) Analysis of 2 15-day cyde

Machine A
3.5 1.5 3.5 15 3.5 1.5

Machine A functions 10.5 days out of 15 and requires maintenance 3 times within each cycle of 15 days.

Machine B
3 0.75 3 0.75 3 0.75 3 0.75

Machine B functions 12 days out of 15 and requires maintenance 4 times within each cycle of 15 days,

Machine €
2 05 2 0% 2 05 2 05 2 065 2 45

Machine € functions 12 days out of 15 and requires maintenance 6 times within each cycle of 15 days.

Machine D
) 1.5 ) 1.5

Machine D functions 12 days out of 15 and requires maintenance 2 times within each cycle of 15 days.

B) Combining Machines A and C

if x represents the number of Type-A machines and y represents the number of Distribition of Machines & and ©
Type-€ machines, the given constraints can be translated by the following system Number of Type-§

of Inequalities: machines g .

10.5(405x) = 12 000 R e B e e

12{290y) = 30 000 22

10.5(405x) + 12{290)y = 50 000 ?g

12{290y} > 10.5(405x) 15

Since the costs related to the maintenance of the machines must be minimized, 12 .

the optimizing function is given by the rule C = 3{600x) + 6{40Cy). 12 T

The graph shown in the adjacent image illustrates the polygon of constraints as & :

well as & scanning line associated with this situation. ; <

In this context, only the points whase coordinates are whole numbers can be LSl |
G 2406 8101214161820

valid solutions, therefore the coordinates of point P(5, 9) generate the minimum
of the optimizing furction. machines
() Combining Machines Aand D

If x represents the number of Type-A machines and y represents the number of Distribution of Machines & and B
Type-D machines, the given constraints can be translated by the following system Number of Type-

of inequalities: machines 4

10.5(405x%) = 12 000 ' 18 : -

12(3257) = 30 000 i P

10.5(405x) + 12(325)y = 50 000 RN aEn

12(325y} > 10.5(405x) 3 “ ;

45x + 57y =< 1300 _ 5 R8N

Since the costs related 1o the maintenance of the machines must be minimized, 4 \“\

the optimizing function is given by the rule € = 4{500x) + 2(1000). 2 .

The graph shown in the adjacent image ilfustrates the polygen of constraints as 0ozab bzl S
well as a scanning line associated with this sftuation. " machines

38 VISION 2 8 supplementary resources « Answer key for Student Book - Vol 1 © 2009, Les Editions CEC inc. » Reproduction authorized
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In this context, only the points whose coordinates are whole numbers can be valid solutions; therefore the coordinates of

point P(5, 8) generate the minimum of the optimizing function.

DY Combining Machines Band D
If x represents the number of Type-B machines and y represents the number of

system of inequalities:
520} = 12 000

machines A

Distribution of Machines B and B
Type-D machines, the given constraints can be translated by the following Number of Type-0)

12(

12{325y) = 30 000

1205204} + 12(325)y = 50 GO0
12(325y) > 12(520%)
38x -+ 57y = 1300

Since the costs related to the maintenance of the machines must be minimized,
the optimizing function is given by the rule € = 4(500x) + 2(1000y).

The graph shown in the adjacent image illustrates the polygon of constraints as
well as a scanning ine asscciated with this situatipg

[

246 5101214161820
Number of Type-B
machines

In this context, only the points whose coordinates are whole numbers can be valid solutions; therefore the coordinates of

point P(3, 8} generate & minimum of the optimizing function.

£} Combining Machines B and €

if x represents the number of Type-B machines and y represents the number of

Tistribution of Machines B and ¢

|
]

Type-C machines, the given constraints can be translated by the following Hlumber of Tyoe-G
system of inequalities: » i
12{520x) = 12 000 2 %
12(290y) = 30 000 -
12(520x) + 12(290)y = 50 000 16
12(290y) > 12(520x) 14
38x + 53y = 1300 .
Since the costs related to the maintenance of the machines must be minimized, 8
the aptimizing function is given by the rule C = 4{500x) + 6{400y}. 3
The graph shown in the adjacent image illustrates the polygon of constraints as 2
well as a scanning line associated with this situation. ' 0

In this context, only the points whose coordinates are whole numbers can be
valid solutions; therefore the coordinates of point P(3, 9) generate the minimum
of the optimizing function.

F} Comparing the four optimal solutions

- For a cycle of 15 days

Cost of
Distribution purchase

(% in thousands) required | of screw | of dials cost {5}

produced | praduced

staff | Mumber | Number | Maintenance

5 Type-A machines

and 9 Type-C machines 702 60 21262 31320 30,600

5 Type-A machines

and 8 Type-D machines 681 71 21 262 31 200 25,000

3 Type-B machines 591 66 18720 | 31320 25,200
and 9 Type-C machines

The company must obtaln 3 Type-B machines and 8 Type-B machines. This set of machines:

costs $579,000

requires 77 employees

produces 18 720 screws and 31 200 dials in 15 days
has a maintenance cost of $22,000 for each 15-day cycle

& & @ @

246 B101214187820
Number of Type-B
machines
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Prior learning 1
a n12m

bﬂy:%fmz

Do
7

d. 1) AT approximately

c 1)

23.62 min.

2 3m
2 y= g+ 3
2 4dm

2y Approximately 3.94 m.

Prior learning 2

The area of the red borders is
at least 35 dm? greater than
the area of the blue borders.

The perimeter of the screen,
including the border,
is at most 76 dm.

The sum of the areas of the
red and biue borders is less
than or equal 1o the area of
the screen.

224x) = 295 + 35

22x+8) + 22x 4+ 20§76

144 = 50x=40

3 | Sereen
' The measure of
. the border must
Description be less than
1 dm.
Inequality ¥ 1
7
X = 5

Fi - Ha
=3 &

72
T

€. 1) No, because the border must have a width that is less than 1 dm.
2) Yes, because the border must have a width that is greater than or equal to £ dm.

d Odm

1826

5 dm

Prior learning 3

a. Plan of the field

.
Bt

e

— D L) s L O i 0 WY O -

Yo

0 1234568

b y>-07x+7

78 910

X

¢. The coordinates of the vertices of the quadrilateral that corresponds to the cultivated pertion do not satisfy the inequality

y < Sxk 45,

40
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d. Section suitable for growing cats
¥
4

Cultivated
norHan

) 123456780910

N
— 2 L0 s OO o O O

Section suitable for growing barley
Y
£ A e e e T e

10 +
9
8-
71z
6 -
5
4
3
f itiate
ortion -

T

0123456783910

The section suitable for growing barley is more advantageous.

Knowledge in action
1. &) 4.5 -11.5)

d} There are no solutions to this system.

2.8) k=6 b) x < 2.5

3. a)

b) (4.8, 27.5)

510 120
e) (““g"?f 7 )

v
.

o) x

b)

© 2009, Les Editions CEC inc. « Reproduction authorized
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Knowledge in action (cont’d)

5.8) y< Zx+ 8 b) y= 0.5 — 20 ¢ y< 3%~ 3 dyy=35r—8
6.a)1) 5 +6=27 by 1) 2= g €) 1) 2x — 3y = 1500
27y 27y 27y
: 30 GO0
8 8
- 24 000
41 f 4
18000
i -
] B0y 4 X 12000
6000
8 6000 18000 30000 x
e) ) 2x— 10 >0 f) 1 dx+ 6y =100
27 |
8
4
; 4
4
8
0 2 4 6 8 0 g
Knowledge in action {cont'd)
7. a) 1) x time (in s} and . height {in m) of an elevator. 2y y==23 ~ Q7% and y = 2 + 0.5x
3y The elevators meet at @ height of 10.4 m after 16.8 5.
BY 1) x time {in s} and y: temperature {in °C) of a fiquid. 2 y=01x+40and y = 0.3x + 20
3} Both liguids are at the same temperature (50 °C) after 100 s,
¢} 1) x time (in s) and y. distance (in m) covered by the object, ) y= 8x+ 100 and y = 10x.

3) The second object would catch up to the first object after 50 s.

8. a) The values of angle B must be at least 37.5° and less than 60°. The values of angle C are associated with the values of

angte B so that the sum of angles A, 8 and Cis 180°.

by The possible values for angle B must be less than 900 and greater than 0°. The values of angle C are assodiated with

the vaiues of angle B so that the sum of angles A, B and Cis 180°.

9. a) 36p = 384 and 36p = 476. b) g *;9’ m

Knowiedge in action (cont'd)

10. a) 6x =5y — 10

42 YVISION 2 B Supplementary resources » Answer key for Student Book ~ Vol. 1 © 2009, Les Editions CEC inc. » Reproduction authorized



b) Length of ihe height
of the trapezoid {cm) i

20§

Fage.
i

a 5 10 b

2025
Half-length of ihe big
diagonal of the
rhoimbus (cm}

) Several answers possible, Example; (3, ), {6, 10) and (12, 17},

1. a) 1) x* + 5 = 12
by 1) ¥+ =144

2y V119 dm
2} On and under the curve.

3) On the curve,

Systems of inequalities and polygons of constraints

Probiem

Usability of a hair

Pressure hygrometer

150

120

80

60

30

0 8 16 24 32 40
Termperature
°0)

dy 1) x;
montant des
venies (en 4

Activity 1

a. x number of saliva samples

y - number of blood samples

b. Graph @2 x < %y Graph (@ x + y = 360.

. In order to represent the solution set that the two inequalities have in common.

© X< %y X+ v =360
A{45, 180) Yes Yes
B{90, 235) No Yes
C{80G, 290} Yes No
D{135, 235) No Mo
d
e. ) @and® 2 Cand® 33® 4 ®

& 2009, Les Editions CEC inc. ® Reproduction authorized

d'un vendeur et
v« salaire {en §)
d'un vendeur.

Hy=02+
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f. No. This point corresponds to the intersection point of the two lines. This point belongs to the solution set of the inequality

X + y = 360, and not to the solution set of the inequality x < ;—y.

Activity 2
a. x+ y> 10, x+ y= 30, x= yand x = 4y,

b. There cannot be a negative number of resistors and capacitors.

€. Distribution of elements
in an electric circuit
Number
of capacitors 4
20 \
16

o
i

Number
of resistors

d. Right trapezoid.

e. 1) Yes. 2j No.
fy=0x+y>t4 x+y=28andx=y
g

The number of capacitors must be greater than or equal to 0.

e & & @

h. A(14,14), B(7, 7), C{(0, 14}, D(C, 28)

The number of resistors combined with the number of capacitors must be greater than 14,
The number of resistors combined with the number of capacitors cannot exceed 28.
The number of resistors must be less than or equal o the number of capacitors.

i. Points A and D are part of the solution set because they satisfy each of the system's inequalities. Points B and C are not
part of the sclution set because they do not satisfy the inequality x + y > 14,

Technomath

a. 1) The half-plane located above the boundary line must be shaded.
2y The haif-plane located below the boundary line must be shaded.

b. ) y= 150+ 15 2) p=-03x— 10
¢ y=xandy= 30 ~ x

d. 1) Point {11, -12) does not belong to the system’s solution set because it does not satisfy any of the inequalities:

¥y > xer-12 > 11 (false} and y > 30 — x & -12 = 19 (false}.

2) ie point {15, 26) belongs to the system’s sofution set because it satisfies both inequalities:

¥ x e 26 > 15 (true) and v > 30 — x &> 26 > 15 (Urue).
e 1) 31 2)

44 VISEON 2 B Supplementary resources  Answer key for Student Book - Vol. 1
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Practice 2.1

i a)

¥

C) 4 - d) 4 &
| e '
>
A /’/
//; S
i By X X
P //
’// :
P

7
Zoa)y<—2 y=-05—1 2y<2x—2 y=05~1
Pyr -2 y=05—1 4 y>—2 y=-05~1
b} No, because the fine with equation y = 2x — 2 is not part of the solution set, and therefore the intersection peint does
not befong to the solution set.

3. 2) A0, 0), C04,4), K3, 2), F5.76) b) D(3,-2)
c) B(2, 3}, C(-4, 4), E(-3, 2) ) B2, 3) D3, -2)
4.a) vy | b) ¥, | 97,
10 i ih 1 10
. 1 /; 8
6+ ] .
2 b ; .
0 6 8 10 x R e S T Cx 0
9 7y & v,
187 15 ot
5 Pk 12
4 5 :‘
2 5 o '
o 24 8 8 10 :,( 0 T 6 9 12 15 hx
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5.a) x<0-5 ' bjy=6 ¢ y=08x—28 dyy=586
Y6 y<< 5% — 20 y<<bx— 20 x5
364 2y< 18 y=08x— 8 e ¥ 5x— 20
N Dy 20 3 3 “2X 20
Y=gy 3x+2y< 18 y=5
3x+ 2y <18
y=08x— 8

Practice 2.1 (Cont"d}

a) A(0, 61, BIS, 10), C(20, 0), DO, 4) b) A(0, 12), B3, 15}, C(7.5 15, 0( 3, ). €0, 8
9 A0,8), B35, 75 C3. ) d) A0, 2}, B(5, 1), C(9, 0), DO, 0)
7. a) yﬂ b) J/“
10 . ; 10 /
8 "N/
6 ) {8
Yo
R -
0 2 2 88 10 «

/75, 45] ; ; e ) :
0 40 80 120 160 200 0 40 B0 120 160 200 o
8. a)x>0andy= 2x b)y\{}an{ix:ﬁﬁg ¢y xand y= dx

dyx+y>0andx+ y=12 eyy=x+bandy=x+ 10

Practice 2.1 (cont’d)
9, a) y=-x?and y > -2(0,8)" by y=2and y > %
A y=kady=x-1 d) y= |x|and y = |x|

10. a) d.: (3, the number of fitting rooms for women must be greater than the number of fitting rooms for men.
d (4), there must be at least 3 fitting rooms for men.
d (3), there must be at least 5 fitting rooms for women,
d (1), the total number of fitting rooms must not exceed 15.
d (2), the tatal number of fitting rooms must be greater than 10

b) Censtraint (3), there must be at least 5 fitting rooms for women. Without this constraint, the polygon would
remain unchanged.
¢} 1) Because the manager must nat count the sofutions associated with points (3, 7), (4, 6) and (5, 5}, since these
solutions do not satisfy Constraint (1), the total number of fitting rooms must be greater than 10
2) 21 solutions.
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Practice 2.1 (cont’d)

11. ) Shuation (D Situation (2)
= X =¥
X X%

X+p=15 Yo p=15

X+ y=16 X+ y=726

Both situations are made up of the same inequalities.

b} 1) Yes, because the point satisfies each inequality.
2) No, because the number of fir trees and the number of maple trees must be whole numbers

PANIAY

))T\?*

by & %

dy &

Practice 2.1 {conit'd}

13. a) 1} x number of mg of Medication A
v number of mg of Medication B
H x=0
vz 0
x=3
y=2
X+ y= 20
= XY
7
3 Distribution of

Number of mg number of my

of Medication B A

20 1 /

4) (3, 23, (3, 3), (10, 10) and (18, 2).

5) All the vertices are part of the solution set.

6y Several answers possible. Example:
(10, 3), {12, 4} and (14, 5).

© 2009, Les £ditions CEC inc. « Reproduction authorized

0 48 12 16 20
Number of mg
of Medication &

b) 1) x number of rooms with 7 beds
¥ number of rooms with 4 heds
2 x=0
y=90
2x+ 4y =150
2x + 4y = 200
=2

= (xw)

3) Distribution of
number of rooms
MNumber of
rooms with
4beds B

44

6. a} Plusieurs réponsgs o
(10, -15) et {15, -30),

b) Aucune solutiorf®
10

B,

0 20 40 60 80 100

Number of

rooms with
2 beds

4 (15, 30), (20, 40), (50, 25) et (37,5, 18,75}

5) Only the vertex (37.5, 18.75) is not part of the
solution set because the coordinates are not

 whole numbers.

&) Several answers possible. Example:
{25, 30}, {30, 30) and (40, 25).
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14, 3) ' Distribution of the

mamber of pipes
Number of pip

rgdpipes g

0 3 8 g 12 15
Mumber of
fiexibie pipes

b} No. The two half-planes associated with each constraint do not intersect.

) Several answers possible. Example:
The set of instailed pipes must allow a minimum runoff of 6 L/min,

15. a) Several ansivers possible. Example: (5, 0}, (4, 3) and (6, -3). b} No sofution.

Practice 2.1 (cont’d)

16. a) 15 years old.

b} 1) Zone (&) intense training, Zone (B): improverment in cardiovascular capabilities, Zone (©): mass reduction,
Zone (B} maintaining current physical condition
2y x =195, x= 215 y= 0.6xand y = 0.65x

¢} From 120 inclusive to 130 exclusive beats/min.

Target objective and optimal solutions

Problem

Several answers possible. Example;
Fach plate must be 20-cm thick and have a base with an area of 10 m?.

Activity 1

a 1) O=1.5x+ 0.by
2} Mo, bacause it determines the-total cost of purchase based on the constraints,

b x=0
y=0
0.5x+ 3y= 15
X+ y=15
y< 2(x; Vi
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G Point Calculation of the cost of purchase ($ in millions)

A2, 3) 15x2+05%x3=45

B3, 6 . TEX3+05xb6=75

{4, 5) 1.5 4+05x5=85

B(5, 10) 15x54+05x10=1925%

E(e, &) 15x6+05x8=13

F7.5) 15 x7+05x5=13

G(10, 4) 15104+ 05 x4 =17

d. 1} A, Band D, because they are not part of the solution set.
2) G, because it is the most expensive among the possible solutions.
3) C, because it is the least expensive among the possible solutions.

Technomath

a. y= 05x y=20 — 3xand y = 18 — 0.5

o Sy + 3y
. 1) (15, 8) 2) (5, 6)

d. B 2 2) i) The ordered pair (12, 8). i) The ordered pair (2, 4).

15. Plusieurs réponses passibles, Exemple : (5, 0), (4, 3) et {6, -3},

20

Practice 2.2
1. a) 0rde_red 7= dx -2y b) Grdered 2= 7x+ 9y ) Orde_red 2= 42K+ 04y + 2
pair pair pair :
(1,0 4 (2, 2) 32 (minimum) {0, 50 22 {maximum)
(1,8 -12 {minimugm) 6, 18) 204 (30, 20) -26
3,1 10 (10, 4) 106 (30,70} -6
3,3 6 ‘ {1212 192 {50, 40) ~42
(4, 8) 0 {14, 16) 242 {60, 90) ~34
{5, 2) 16 {maximum) {18, &) 180 (R0, 10} -80 {minimum)
{8, 10} 12 {20,172 248 (maximum) {90, 40) ~80 {minimum})

Practice 2.2 (cont’d)

2. a) 1) x time (in min) devoted 10 sports news
v time (in min} devated to national news
Xx=0,y>20, 19> pdx<<yy=3handx+ y= 75
2) The target objective is to produce a news program at the lowest cost.
3) z= 250+ 15y
B} 1) x number of Type-A airplanes produced
¥ number of Type-B airplanes produced
x=0,y=0,200x + 1257 = 5000, x = 5 + 2yand x + y = 30,
2) The target ohjective is to minimize the airplanes’ production time,
3) 7= 3x+ by
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3. a) Breakdown of

rem
P number of grams

grams of fipids 4
300 4

240

180

120

60

P
" ~
{ 120 240 360 480 600
Number of
grams of carbohydrates

i !

by G = 0.04x + 0.01y
¢} 1) Suggestion & minimizes the production of glycogen.
2} Suggestion & maximizes the production of glycogen.

Practice 2.2 {cont'd)
4. aj C = 150 000x + 225 000y b} Point B.

aj 1) Point A 2) Point E.

j
b) 1) Several answers possible, Fxample: z = 2x + 3y
2) Several answers possible. Fxample: 7 = x — 4y

3y r=x+ 2y

Practice 2.2 (cont'd}

6. a) x represents the number of full-time employees and y represents the number of part-time emp%oyees

b} Several answers possible. Example:
@ 5 fuil-time employees and 20 part-time employees.
o 8 full-time employees and 12 part-time employees.
o 11 full-time employees and 4 part-time employees.

¢} Yes, if the company employs 1 full-time employee and 6 part-time employees.

)
a) 12¢+ 18s 2y r=20¢+ 255 3 p=8c+ 73
b)

1z
1) Point D(%OG 125), with production costs of $3,450.
2) Paint A(75, 250}, with revenues of $7,750.
'3) Point C{150, 175), with profits of $2,425.

Practice 2.2 (cont'd)

8. a) The ohjective is to minimize the quantity of plastic used to manufacture juice bottles,
b) 7 = 150p + 250¢
¢) Point E(40, 100} is the most optimal, with 31 000 cm? of plastic used.
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9. a} Oistribution of number

. r
Number of uliraviclst of spectrometers

spectrometers A

N

14
Numiber of infrared
spectrometers

B
e

b} Mo. Oniy ordered pairs made up of whole numbers must be considered.
¢} 159 processed samples/h.
d) Several answers possible. Example: 10 infrared spectrometers and 1 uftraviclet spectrometer,

Practice 2.2 (cont’d)

10. a} » Side (1) is matched with: Every thousand dollars spent on advertising increases the sales volume by at most 1200
. unfs,
& Side (2) is matched with: The investment in advertising is at most $60,000.
a Side (3)is matched with: Every thousand dollars spent on advertising increases the sales volume by at least

600 units.
e Side (4) is matched with: The investment in advertising is at least $30,000.
b} 1 Point D, 2} Point D.

¢} Several answers possible. Example: The selling price could be $11.

Practice 2.2 (cont’d)

11. a) Point A

b) No. When comparing the value of the function evaluated at point C with the value of the function evaluated at point B,
it is known that the term ax increases (because the x-coordinate of C is greater than the x-coordinate of B} and that
the term by decreases (because the y-coordinate of C is less than the y-coordinate of B, Without knowing the extent of
the increase and decrease, you cannot deduce which point would generate a maximum value.

12. a) Several answers possible. Example: The athlete would need to do 75 min of cardiovascular exercise and 15 min of
muscular exercise.
b} 7= 10x+ 6y
¢} Region F _
d) Several answers possible. Fxample: The athlete could do 60 min of cardiovascular exercise and 20 min of
muscular exercise. '

Optimization using linear programming

Problem

The tube should measure 3.75 cm in length and 0.375 ¢m in diameter,
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Activity 1
a. 1) This situation entalls a kerosene consumption of 17.7 Ukm.
2y This situation entails a kerosene consumption of 18.5 L/km.

3) This situation entalls a kerosene consumption of 19.3 Lkm.
4} This situation entails a kerosene consumption of 20.1 Likm.

b. They are the coordinates corresponding to the- altitude of the plane and the air resistance that would generate a fuel
consumption of 19.3 Lkm.
2

" 45

d. This number increases from 17.7 to 2C.1.

e. 1) No, because line /, has no point in common with the polygon of constraints.
2) No, because line /, has no point in common with the polygon of constraints.

£ T Vertex 0.32% + 7.2y c
A(8.5,2.185) | 0.32 x 85 + 7.2 x 2,185 i8.452
B(8.E, 2.375) + 0,37 % 8.5 + 7.2 x 2.375 19.82
(g, 2.25) 032 x 9+ 7.2 x 225 19.08
D(g, 2.09} 032 x99+ 7.2 x 2.09 17.928

Activity 1 (cont'd)

g. 1) B(8.5, 2.375} 2) (9, 2.09)

h. Kerosene €

consumption (Ulam) C=05x+ 3y y=5 = 019
19 19 = 0.95x + 5y doy=38—0.19%
193 19.3 = 0.95x+ 5y | d;y= 3.86 — 0.19x
196 196 = 0955+ 5y | dy=392 — 0.19%
20 20=095x+ 5y | diy=4-019x
i. B(8.5, 2.375)

i- On segment AD.

k. 1) This point is on a vertex of the polygon of constraints.
2) These points are focated on a side of the polygon of constraints.

Technomath
a. The coordinates of the vertices are {2, 4), (6, 7) and (8, 2).
b1y z=x+ 2y 2 05 3) (6, 7) 4y (2, 4)

. Several answers possible. However, for any given value of A, the value of B must be equal to 0.4A. For example, one can
enterA=5and B =2,

d. 1) (67 2y (2, 4)
Practice 2.3
1. a1y O3, 3 2) Alh, 9)
b) 1) B{20, 40) C{28,12)
¢) 1 All the points focated on segment AB. 2) (18, 10)
d) 1) D{40, 30} 2) Ali the points located on segment BC,
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2. a) Vertex B. b} Vertex B.

Practice 2.3 (cont’d)

3.a) @069, % B(2,5 39, 410

4. a) 1y Paint £, 2y Point B. b} 1y Point C. 2y Point F
¢} 1) Point D, 23 Point G. d} 1) Point G. 2} Point [

5. ) (17,3) by (80, 30) g (0908  d (% %}

Practice 2.3 (cont'd)

6. a) (2.5, 2.5 b} (10, 25)
- 1.8)(3,6) ' b) (2, 5)
8. a) x number of | of syrup . number of kg of tafly
b} 7= 3x + 8y
¢ xz=0
y=10

35x -+ 40y = 28 000
35x + 40y = 40 000
X =900
y=&75
d) Distribution of 2) The producar would have 1o produce 325 L of syrup
Number of syrup and taffy and 675 kg of taffy.
koot taffy 4 f} The preducer can expect a profit of $6,375.
1500

1200

800 £

600

300

L AN -

{ 300 600 900 1700 1500

Nursber of L
of syrup

Practice 2.3 {(cont’d)

8, a) 1) Yes. The slope of the scanning line associated with this situation is negative. The evafuation of this function would
therefore determine the coordinates that would generate the minimum value.
2) Mo. The slope of the scanning line associated with this situation is positive. The evaluation of this function woukd
therefore not determine the coordinates that would generate a minimum value given that the polygon of constraints
s unbounded. :

b) 1) No. The slope of the scanning line associated with this situation is negative. The evaluation of this function would
therefore not determine the coordinates that wouid generate a maximum value given that the polygon of
constraints is unbounded.

2) No.The slope with the scanning line assodiated with this situation is pesitive. The evaluation of this function would
therefore not determine the coordinates that would generate a minimum value given that the polygon of constraints
is unhounded.
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10. a}

by 7= 20x+ 12y
¢} Because only whole vehicles can be used for
moving.
d) Two. Ordered pairs {1, 13) and (4, 8).
2} 176 soldiers.
£ 1 armoured car and 13 trucks.

Distribution of number of armoured
cars and number of trucks
Number
of trucks 4
14 ;
12 4
104 :
B
8+ -
. \ 4
5 [N
N
4 N
’ ~
‘\ S
0 2 4 8 012 14

Number of
armoured cars

11. a) Several answers possible. Fxample. 7 = y — X

b)z==3 -~y

Practice 2.3 (cont’d)
12. The company must manufacture 2160 screws and 3360 bolts to generate a maximum revenue of $936.

13. &)} The research department must obtain 3 Model-B computers and no Model-A computers in order to maximize the
calculation speed, which is 180 teraflops.

b} This department must obtain 8 Model-B computers and no Medel-A computers in order to minimize its expenses,

which are $192 million.

Practice 2.3 {cont'd)

14. a) 1) 15 mgof Medication A and 21 mg of Medication B 2 7= 0.952
b} 1) 5 tablets of Medication A and 4 tablets of Medication B 2y 7= 088125

15. The temperature should be 303 K and the pressure 93.93 kPa for an a@proximate decrease of 5.95 min of drying time.

Chrenicle of the past

1. &) 2500 infantrymen and 1000 artillerymen.
£) 15 days.
2.ayx=0,y=0and 7= 0.

b} in 9 days.
d} 2500 infantrymen and 2500 artiflerymen.

b) 1) A0, 750,375} 2) C{0,0,750) 3) D(375,0,375)

in the workplace

T.x=36,x=38 y=0andy=10.2

2. Treatments
. Daily dosage of Baily dosage of
Medical follow-up Medication & (mg) Medication B {mg)
a} | Consultation in 13 days No freatment No treatment
b} | Consultation in 48 h 20,325 23.35
¢} | Hospitalization recommended 60.284 89.5
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Name:

Croup: Date: (Ct’d)

SERIES OF TRANSFORMATIONS Julian applies a series of geometric transformations
to the graph of the function f(x) = x? in the following order.

1y A translation of 2 units left and of 3 units downward.
2) A reflection over the y-axis.

3y A reflection over the x-axis.

4y A vertical stretch by a factor of 2.

Then he determines the rule of the function that corresponds to the resulting curve.

julian then asks himself the following questions: “If | apply these geometric
transformations in a different order, will | obtain the same rule? If not, what would
not change in the rule?” Respond to Julian’s questions while justifying your
reasoning.
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Name:

£

Group: Date: (cont'd)

COST AND REVENUE The adjacent Cost ﬁfteleyision
graph represents the cost of production Gost of production
for a company that only manufactures production

- { thousands) 4
television sets. The company’s revenue -
depends upon the number of television
sets it produces. Taking the market into 60
account, an economist modelied this 50
relation using the following guadratic 0
function.

30
R(x) = -0.08(x - 2500)* + 500 000 o0
where x is the number of television sets )
produced and R(x) is the revenue (in $). 10

0 200 400 800 800 100012001400
Number
of television
sets produced

The company’s profit is the difference between its revenue and its cost of production.
Currently, the enterprise produces 1700 television sets. To maximize its profits, would
it be advantageous to increase its production? If so, by how much?
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Name:

Group: Date: ﬁﬁﬁftﬁ

PARTICLES AND ATOMS The amount of Energy Proposed model
energy an atom possesses can be defined as (MeV) 4
a function of time. The following is a | e
proposed model: : @\
The most recent model is the quantum model,
according to which, particles contain only 1/ \|
certain levels of energy. The second graph
represents the new model. / \
What is the rule for this new model? 10 / 5 \
How did you proceed in determining this rule? 0 ] e
Time
(18]
Quantum model
Energy
(Mevy 4
60— —
40 +-o—o--
20 g-e ..
I - .
0 i 2 3 ‘
Time
{us
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Support 2.1
1. a) & b)
2. a) Situation 1
y
2
G g
X
-2
Situation 2
¥
&
4 8 ]
0 2 " x
Situation 3
&
@
10 b L]
0 2 Cx

b} Situation 1: The linear model is the most
suitable because the rate of change is constant,
Situation 2: The quadratic model is the most
suitable because there is a change in direction.
Sttuation 3: The inverse variation model is the
most suitable because there is neither a change
in direction nor a constant rate of change.

Support 2.1 (cont'd)
3. a) Situation 3
X 1 2 3 4 5 6

¥ 60 30 20 15 12 10

2y 50 80 60 60 60 i)

The product xy is constant for all ordered pairs.

26 VISION 2 @ Reproducible sheets

b) In algebraic form, the product can be written
xy = 60.
When v is isolated, y = % is obtained.

€) To differentiate between an inverse variation
from a partial variation, look for the following:
— The products of the ordered pairs are
constant.
- The rate of change varies.

4. @) pistance Martin's race
(km) 4
4 -
__________________ /.
3
2 / .
1

0 10 26 30 40 50 60 70 80 90 1OG“T
Time

{min}

b) The function is in¢reasing over the interval
{0, 551.
¢} Over the interval {50, 55].

d} Part 1: Constant model,
Part 2: Linear model.
Part 3: Constant model,
Part 4: Linear model.
Part 5: Quadratic model.
Part 6: Linear model.

Consolidation 2.1

1. a) The probe will be able to collect the data at
an altitude varying from 0 to 5 km, from 40 to
56 km or higher than 97 km.

b} The function is decreasing over the interval
[0, 25] U [50, 801 It is increasing over the
interval [10, 50] U [80, 120].

2. a) The inverse variation model because the
function decreases in a non-constant manner.

_ 125
b) | =15

<) In theory, the intensity would never reach zero
because the inverse model does not reach 0
except at infinity. Therefore, the resistance
would also need to have an infinite value.
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¢) 110.5mg

3.8 214mg b} 26.48 mg
Overview
1. a) b} y
]
? VX :@ 4 V}(
c} ’,
hY
AN
AN y )
ANL:
/-f‘/ -
7
28 7y
0 ]
8
G
4 1\
..... 3.5.1.7
{35, 1 2 P _ :
3 00 (7 0) . ;
0 ;

o0 40 80 80 100

e x-y=- ys-2x 20 dy=x— dand x + 2y > 10 2) D(%S, %) '3} CiB, 8) and D(%% g)
2 D14, 4 3 D44

b) 1) 3x— p<<Qy=18,y<-x+ 30, -2x + y= 24 and x + b6y = 38.

b} A(-1, -6} and £{1, -16). ¢} A1 -6)

4. a} A1, -6) and C(3, 4).
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QOverview (cont’d)

5. a} 1) x number of wood chairs b} 1) x number of part-time employees
. number of wood stools . nurber of full-time employees
x= 150, y = 100, x = 2y and x + y = 1000. k=0 y=0 My +30y=400and x + y = 14,
2y 2= 20x+ 12y 2y 7= 1+ 1y
6. a) 1) All the points are found on segment BC. 215
by 1) D8, 1) 2) 13
¢} 1) B6,9) _ 7} 12.3
dy 1) C8.7) 2) 12.1
7. System of y=-x+ 15 xz=0 y=-x— 2
inequalities y=2x—56 x=10 y=x+4
representing the X+ 3p= 60 y=15 y=3x+ 8
constraints | x=14
y=lx+4
Rule of the _ - . T
optimizing Function | © 0S¢t 2y 2=y 34 z="10x =14y |
Target objective Maximize Minimize Maximize
Solution {7, 8 {14, §) (5, -N
Optimat value 195 -43 48

Overview (cont’d)

8. a) Graph (2).
b} This vertex is excluded from the system’s solution set because it does not satisfy the constraint that the factory would
like to obtain less than 12 machines in all.

¢) 1) 6 Type-A machines and 5 Type-B machines. 2} 89 pieces/min,

9. 65 cubes (35 metal cubes and 30 wooden cubes).

Overview (cont’d)

10. a) x number of smali rooms . number of big rooms
b) 10 500x + 11 550y = M
) x=0,y=0,x=10,y= 10, x + y < 65 3x + 6y = 300 and x + y = 50.

d) Distribution of e) 3G smail rooms and 35 big rcoms.
Kumber of number of roorms £) A profit of $719,250.
big rooms 4

100 =
89 P '
) N O O e
80 \.‘ \‘
BN
4 P
t0 A S \\\
20 NS
) INE S
N : -
0 20 40 80 B0 100
Number of
small rooms

11. a) The transportation company would need to obtain 22 Model-A trains and 10 of Model-B trains.
b} The transportation company would need to obtain 10 Model-A trains,
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Owverview {cont'd)

12, a) 358 000x + 378 GO0y = M
b} The company must buy 3 Model-A airplanes and 10 Model-B airplanes.
¢y 1) $2.685 billion B 5545 seats, 3y 4 854 000 litres of kerosene.

13. &} 7;:(2.5,2.25) z,: (0, 4) b} 7, (-0.75, = -3.44) 2,:(0,-4)

Overview (cont’d)

14. a) 1 Point A5, 1) 2) point ({1, %}

b) 1) The cylinder must measure 12 min height'and “""%W m.
2} The cylinder must measure = in height and 1 m in radius.

5. The dimensions of the screen, excluding the borders, must be 20 dm by 11.25 dm.

Overview (cont’d)

16. a) $32,500 B} 2800 boxes.
¢} The owner must buy 40 aluminum structures and 20 steel structures.

17. a) The material must be composed of at feast 20% aluminum. It must be composed of at least 30% fibreglass but not
more than 70%. There must be a maximum of 10% more aluminum than fibreglass in the material. The sum of the
percentage of aluminum and the percentage of steel cannot exceed 100%.

b} 1) The material must be composed of 30% aluminum and 70% fibreglass for a density of 2.63 g/em?.
2} The material must be composed of 20% aluminum and 30% fibreglass for a rigidity of 34.6 GPa.
3) The maximum rigidity of the material is approximately 64.12 GPa for a density of 2.39 g/em?.
4y The minimum dansity of the material is approximately 1.81 gfcm3 for a rigidity of 48.3 GPa.

¢} 1) $9.90 GPa 2y 2.63 g/an?®

Overview {cont’d)

18 ayu=123u=127r=03and r= 05,

b) Measure of tension

. and resistance
Voltage u

iy
1

0.8

05

0.4

0.2

0 122 124 126 128 13
Resistance r
{in¥)

€} The uncertainty related to the drcuit’s residual power is 3.5 W,

19. aj The optimizing function is M= 47x + 65y The coordinates (= 107.69, 0} maximize the profit. By rounding, one
obtains a profit of $5,029,
b} The optimizing function is M = 13x + 22y, The ccordinates (= 65.33, 0} minimize the losses, The company would
therefore have to use 65 of Size A sheets,
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Overview (cont'd)

20, The companys manoeuvrability in regards to the sefling price is $1.60. The minimurn selling price can be $1.9C; whereas
the maximum selling price can be $3.50.

2. a) 8(500 16 OOO)’ 5(3530(}, 4000

h) The coordinates of these peints are not all whole numbers.

¢} The company would have to produce 1166 8-mL cartridges and 1333 14-mL cartridges.

Overview (cont'd)

22, a) 90 childrerr and 60 aduits. b} 13 lifequards.
3. a) L =0 The energy of the reactants Is greater than or equal to 0.
E=0 The energy of the products is greater than or equal to C.

b=

£, —E <0  Theenergy of the reactants subtracted from the energy of the products is less than G,
E - E < 300 The energy of the products subtracted from the energy of the reactants is less than 300.

¢

=1

F
““",g"” =3 The ratio of the energy of the reactants to the energy of the products is less than or equai to 3.

b) E, because £ — E produces a number less than 0.
¢} No, because based on the constraints, the difference between the energy of the reactants and energy of the products
would always be less than 300.

p—be ap - aeh p—be op—ceb n
24. a) (0, i’:})(ch—ae’ d + ae "{ﬁb)and(d“‘f@ CELCE b)

b) The only vertex that is part of the solution set is (0, b).

Bank of problems

1. Let x he the number of hectares of wheat to sow and y, the number of hectares of corn to sow.
s Write down the system of inequalities that translates the constraints of the probiem.

x=0 Distribution of number of
y=0 : hectares of wheat and number
119x + 102y = 25 000 bectarss  OF ectares of corn
3t + 62y = 12 000 of com 4
X+ y=225 25
» Determine the cptimizing function. . N
106.25x + 153.75y = M © 200 § BN
s Represent the polygon of constraints. 150 \Bk
e Determine the coordinates of the vertices of the polygon of constraints, i ,‘f' '_\C -
o[ 5000, 100 oot e
( ©31 } .
1950 5025
ST Z N
C(zom @) 0 50 100 150 200 250
17 ' 17 Hectares
25 000 of wheat
(g 0)
® Evafuate the optimizing function at each vertex. Vartex profit
e Fformulate the answer, 6000 -
The farmer would need to sow approximately 62,9 hectares A(O' 31 ) Approximately $23.758.06
of wheat and 162.1 hectares of corn, g( %?0 32?3) Approximately $31,605.85
3 .
C(z?g‘o, 1?;5) Approximately $28,865.80
D(ZST ?SO, O) Approximately $22,321.42
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2. ® Determine the equation of the line segment bounded by the points { 85 243) an

-7
yE K
e Verify whether the coordinates {5, 5} and {8, 3) belong to the segment.

Yes, because they satisfy the equation.

» Evaluate the profit generated by the production. Point Profit
{55 $750
(& 3) §750
e Evaluate the production time. Point Production time
(5.5 70h
(8. 3) &7 h

= Determine the most advantageous breakdown.
The carpenter would have to produce 8 stoofs and 3 chairs,
because he or she would work 3 hours less for the same amount of profit,

Bank of problems (cont'd)

3. The coordinates of vertex B generate a smatler value of the function g than the coordinates of the vertex A if cx, + dy, >

ex, + dy,. This inequality can be mampuiated in the following way:

Since the slope of the scanning line associated with the function glx, y) is 4, 1t can be deduced that in order for the
coordinates of vertex B to generate a smaller value of the function g than the coordinates of vertex A, the slope of segment

AB must be graater than the slope of the scanning line.

4. Let x be the quantity of Liquid A and y the quantity of Liquid B,

¢ Fstablish the constraints under the form of a system of inegualities.
xz=90 '
=10
C2x+y=07
40){ + 20y = 32
+ 257= 10
® Estabhsh the functton that calculates the minimum rumber of impurities.
235+ 12y =

o Draw the polygon of constraints associated with the system.
. » Determine the coordinates of the vertices of the polygon,

a05,06)  Bgas A5

e Among the vertices of the polygon, find the one that minimizes the impurities.

Vertex Impurities {g/L}
A0S, 0.6) 187
30 92 T
8(49 245] 18.59
(BE N
(8, 40) ~ 472
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o formulate the answer, 47 -

The ordered pair that generates the least elevated concentration of impurities is ordered pa:r(zg, E}
30 82
One must therefore mix Liquids A and B in the following proportion: 75 5=,

Bank of problems {cont’d)

5. For Monday:
The total mass of goods to transport must be at least 134 kg but less than 380 kg. The maximum mass of water ©
transport cannot exceed 240 kg. The minimum mass of food must be 44 kg, and the maximum mass must be 176 kg.
Lastly, the mass of water must be at least equal to the mass of food.
The containers of water must have a mass of 30 kg, whereas the containers of food must have a mass of 22 kg.

For Tuesday:
The total mass of goods to transport must be at most of 400 kg. The mass of water must be at least 40 kg, and the mass of

food must be at least double the mass of water.
The containers of water must have a mass of 20 kg, whereas the containers of food must have a mass of 25 kg.

6. Let x be the number of centitfuges and y, the number of spectrometers.
= Establish the constraints under the form of a system of inequalities.

= 100
y =40
x4 y= 180
& Establish the function that calculates the revenue.
4000x + 5250y = M Bistribution of numbes
e Draw the polygon of constraints associated with the system. gfu;pbe;:z}n;gg;s;i
» Determnine the coordinates of the vertices of the polygon. Number of
A(100,80)  B(140,40)  C{100, 40) spectiometers 4
e Among the vertices of the polygon, find the one that maximizes the 200
fevenue. 1580
Vertex Revenue 120
A{100, 80) $820,000 :
B(140, 40) §776,000 801
C(106, 40} $610,000 20 A 2
s Fstablish the rule that calculates the profit. . RTINS
(4000 — k(5250 — sy = M _ ‘ “ Number of
Given that the revenue is maximal at A, the following must be done in centrifugas

order for the profit to be maximal in relation to point B:

100 (4000 — ¢} + 80 (5250 — s) = 140 (4000 — ¢) + 40 (5250 — s}
s Solve this inequality to demonstrate that ¢ = s — 1250

80 (5250 — s) — 40 (5250 — s} > 140 (4000 ~ ¢} — 100(4000 — <)

4005250 — s) => 40{4000 — ¢)

(5250 ~ s) > (4000 — ¢)

1250 — s > ¢

c> 1250 — s

Therefore, in order for the revenue and profit to be maximal A, you must have
1250 ~ s
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Bank of problems (cont’d)

7. o The function that cakulates the mean cost of production of an item must be minimized.
k oo +
The rule of this function s z = a;{_”b/)z

s For a constant value C of this cost, the set of ordered pairs (x, v} that generates this cost satisfies the equation

a);—“i}bfl = (. By manipulating this equation, the following is obtained:
ax -+ by: Cx+ Cy
ax — Cx= by + Cy
Ma — C Ab+ 0
a-—C
Y=z (.X
e The siope of the segment joining the origin and a point whose coordinates satisfy this equation is - ﬁ;%
The lower the value of €, the closer the value of this expression is to ~¢. It can be concluded that the point on the
polygen of constraints whose coordinates generate the smallest value of Cwould be the one to form & segment with the
arigin whose slope would be the dlosest to -}

8. Example of a possible approach:

= if x represents the amount invested in Portfolio A (3 in thousands) and yrepresents the amount invested in Portfalio
B (S in thousands), the constraints can be translated by the following system of inequalities:
x=120
y=100
X+ y= 120
X+ y=180

s fhe fuﬁctéon that caicuEa?es the total investment risk {x, y) is

0310—0)("- yorr—0075x+{)(}%5y

e The functaon that caicaEates the {otai orofit of an mvestment (x i 1%

pWO4T56X j 02** +O'E”**X+05 y+{) mﬂyv()BmyDrp*{)O%% 0125y

The following graph shows the polygon of constraints as well as two scanning [ines associated with the risk and profit.
The graph demenstrates the following:

® The coorcinates {40, 100) minimize the risk. Breakdown of amounts
o The coordinates (80, 100) maximize the profit. Amount investad in Portfolios A and B
The amount to invest in Portfolio A is therefore the average of in Portfolio 8

540,000 and $80,000, meaning $60,008, and the amount to (B in thousands) &

invest in Portfolio B is $100,000.

4 risk
AR

'(ﬁf';"ﬁﬁ‘ (80, 100

10 profit |

™,
Fa

-
{ 40 BG 120 160 200
Amgunt invested
in Porialic &
(% in thousands)

© 2009, Les Editions CEC inc. » Reproduction authorized VISION 2 B Supplemantary tesources » Answer key for Student Book = Vol, 1 61







