ECGHKS

[ Noise pollution

The following is an example of a procedure that allows you to complete the LES.

Zone (T}

e Determine the coordinates of the focus and the coordinates of the vertex y
of the parabola. The equation is in the form y? = 4c(x — h). In addition,
it is known that the distance between the directrix and a point on the
curve is equal to the distance of this point to the focus of the parabola.

[}

Therefore, the adjacent graphical representation is obtained. Ar20.2450 1 530m
The equation of the directrix is x = 1250 since it is at a distance of 530m "
530 m from point A % ‘ _
Based on the Pythagorean theorem, it is determined that 0 \ B 1000 X
— \fEART L YALD Focus of the inner
530 245 470 m. side of the parabola Directrix

Therefore the distance between the focus and directrix is approximately
470 m + 530 m which is approximately 1000 m.

It can be deduced that the coordinates of the focus are (= 25C, 0) and
that the coordinates of the vertex of the parabola are (= 750, 0).

e Determine the inequality that corresponds to the elliptical region.

The coordinates of the focus of the ellipse are (739.5, 0) and the coordinates of the vertex of the elfipse correspond to the
vertex of the parabola (= 750, 0}. You can therefore deduce that the value of parameter b s approximately 125 because in

an ellipse, the following relation exists: b? + ¢ == a”. Therefore b = V7507 — 739.5¢ =~ 125.
The value of parameter a is appreximately 750 and the value of parameter b is approximately 125. Since the interior region

is shaded, it is determined that the inequality of this region is 5 + y52 =1

2
In conclusion, the sound waves are observed at the focus of thz_!sgarabghzc curve whose coordinates are {= 250, 0)
and the region considered at risk of noise pollution corresponds to the inequality %; + ?j%g =1
Zone (2) |
¢ Determine the coordinates of the focus of the hyperbola
The equation of the hyperhola is in the form g? = -1. The graphica! representation of the curve allows you to deduce

that the coordinates of the vertex of the curve are (0, 300) and that the curve passes through the point whose coordinates
are (300, 375). By substituting these coordinates in the equation of the curve, you obtain:

007 _ 378

at 300°
Determine the value of parameter a:
0, 378

EY 3002

3 - 05625

= 16 000
a = 400

Itis possible to determine the value of parameter ¢ since in a hyperhcla, the following relation exists a2 + b? = ¢,
You have 400% + 300% = ¢ therefore, ¢ = 500.

The coordinates of the focus where the wave sounds are observed are {0, -500).
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@ Determine the ineguality that corresponds to the circular region.

Since the coordinates of the focus of the hyperbola are (0, -500) and that this point passes through the curve, you can
deduce that the radius of the circle is 500 m. Since the interior region is shaded, 1t is determined that the inequality of this

region is x? + y? = 5002,
In conclusion, the wave sounds are observed at the focus of the hyperbolic curve whose coordinates are {0, -500), and the
region considered at risk of noise pollution corresponds to the inequality x? + y? = 5002,

Elliptical cross-trainers

The following is an example of a procedure that helps to aeate a ratio.

Evaluation of Model A
@ Determine if the elliptical movement of this model is safe.

2 2
The equation asscciated with the elliptical movement is in the form i;; + %;2 = 1.

it can be deduced that the value of parameter a is 22.5 since the length of the stride is 45 cm (major axis of the ellipse).
It can be deduced that the value of parameter b is 8 since the height of the stride is 16 ¢m {minor axis of the eilipse).

2 2
The equation associated with the elfiptical movement is therefore 2; o+ % =1

Determine the intersection points A and B in the graphical representation below.
Elliptical movement of feet

¥
2
N Fvaluation line
Lt s "H-.B.ﬂ”"-’
BN e
- 0 o
,_..SG—HZQ"JU : 19’_’2 B0 x

The line passes threugh points (-10, 0) and (15, 5), you can deduce its equation: y = 0.2x + 2.
Determine the intersection points by solving the system of equations:

2 2
Therefore, you have: 2;52 + (0~2X82+ 27y

64x? + 20.25x% + 405x + 2025 = 32 400
84.25x% + 405x — 30375 =0

The values of x that satisty this equation are x; = 16.74 and x, =~ -21.54.
For x, = 16.74, y, =~ 5.35 because y = 0.2 X 16.74 + 2.
For x, = -21.54, y, = -2.31 because y = (0.2 X (-21.54) + 2.

The coordinates of point A are (== -21.54, == -2.31), and the coordinates of point B are (= 16.74, == 5.35).

The distance between points A and B is V{16.74 + 21.54) + (5.35 + 2.31) = 39.04 cm.

In conclusion, Model & is not safe since the distance between points A and B is less than 40 cm, the minimum required by
the security standards.
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Evaluation of Model B

e Determine if the efiiptical movement of this model is safe.
2

The equation associated with the elliptical movement is in the form g; + % =1,

It can be deduced that the value of parameter a is 25 since the length of the stride is 50 cm (major axis of the ellipse).

The focus assaciated with this curve Is the same as the one in Model A. Since 87 4+ ¢ = 22.52, the value of parameter ¢ is

therefore approximately 21.03 and since b + 21.037 = 252 parameter b associated with Mode! B is approximately 13.52.
¥? v
57 + I 1.
Determine the intersection points of the evaluation line with this elliptical curve. These intersection points are determined by
solving the system of equations:
x? &
29 T iy <
yo= 02+ 2
The coordinates of the intersection points are therefore (= -24.42, = -2.89) and (= 22.02, = 6.4). The distance between
these poinis is approximately 47.36 ¢m.

The efliptical movement of Model B raspects the security standards.

Determine if the circutar movement of this model is safe.

Since the radius of the circle associated with this movement measures 45 ¢m, the equation of the circle centred at the origin
associated with this movement is x¢ + y? = 457,

it can be deduced that the equation of the evaluation parabola is x2 = 4 X 10 X {y — 10) since the coordinates of the
vertex are (0, 10) and the coordinates of the focus are {0, 20).

Determine the coordinates of the intersection point C in the graphical representation below.

Circular movement of the arms

The equation associated with the elliptical movement is therefore

L]

¥
B
)
Evaluation "
parabolic curve | e
C\/ oD -
+ Pl Focus of
! e the paraboia

40 20 0 20
The coordinates of the intersection point are determined by solving the system of equations:
X+ yz = 457 .
X' =4 x 10 (y—10)
You therefore have: 40y — 400 + y# = 2025
yi 4+ 40y — 2425 =0
The values of y that satisfy this equation are y, = 33.15 and y, =~ -73.15,
Reject the value of ¥, because it is not part of the solution,

For y, =~ 33.15, two x-values are possible:

xP =410 X (3315 — 10)

x? = 926

X == +30.43

You therefore have: x, = 30.43 and x, =~ -30.43.

The only possible solution is the point whose coordinates are (== -30.43, == 33.15}.

The coordinates of point C are (= -30.43, = 33.15) and the coordinates of point D are (0, 45). The distance between points
Cand D is approximately 32.66 cm because: /{0 + 30.43)2 + (45 — 33.15)2 = 32.66.

The circular movement of Model B respects the security standards, _

In conclusion, Mode! B is safe since the distance between peints A and B of the elfiptical movement, which is approximately
47.36 ¢m, is included in the security interval which is at least 4G am and at most 55 cm. In addition, the distance between
points € and D of the circular movement, which is approximately 32.66 cm, is indluded in the security interval which is at
least 25 cm and at most 35 cm,
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Prior learning 1
a. 1 (0,10 2) (40, 30) 3) {40, 10)
b. itis a right triangle.

¢ 1) 40 km 2) 20 km 3) V407 + 207 km or ~ 44.72 km.

g A Loy 3000 0

TAX x-—x -0 2

e 1) y= ;(- + 10 2) ft suffices to manipulate the equation y = % + 10
wmzx6+1®

2y=x+ 20
x—2y+20 =10
Prior learning 2
a. Movement of the robot
y as seen from above
& Team 2
10 e
9 \/ u—._,_.___:i:am 3
? TG
5 / Tem 1
5
1 \
3
/i \
A \
i L I -
0 12345678810 4

It can be noticed that Team 1's egg can touch the robot in two places, Team 2's eqq can touch it in only one place and

Team 3's eqqg cannot touch it
b. The comparison method.

¢. 1) A second-degree equation.
b = Vb — dac

2) The equation - is used and you obtain:

Za
A5 VIS AN (05 X ) A5 = VAR A X (05 X (T
K= 7R 0.5) = 2and x, = 7% (0.5) =7
The values that would satisfy this equation are therefore 2 and 7.
d. The x-variable is substituted by the values that were previously obtained:
Jy= 05X 2 4+ 25 =35
p=05%x7+25=6
The coordinates of the possible point(s) of impact are (2, 3.5) and (7, 6).
e. 1) The coordinates of the point of impact are (3, 6).
2) There are no points of impact.
Knowledge in action
T.a)y=2x—1 b) y = -4x + 2 Q) x=2
3 7 i
d)yzix—f e)y:*gx—!—g fyy=-2
2. a) x, = 5.52 and x, = 0.48. by x, = 12and x, = -12. Qg x=5andx =2
d) x, = 0.2 and x, = ~10.2, e) x, = 2.43 and x, = 0.93. fy ¥, =5
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Knowledge in action (cont'd)

3.mAB=5u mCD =7u mEF =29 u m GH = V90 u
4. a5u BY 10u €} 130 dy = 1334u e} =447y f) =632y
5. Equation of the line | Slope X-intercept y-intercept
y=-25x—175 -25 -3 -15
y=3x—8 3 3 ¥
y=12 0 None i2
=3 3
y =3+ 60 T 80 &0
X=-5 tndefined -5 None
y=-2 0 Nane -2
X=-2 Undefined -2 None

6. a} 2 solutions.
e} No solution,
i} 1 solution.

b} 2 solutions.

£} No solution.

it 1 solution,

¢} 2 solutions.
g} 1 solution,

d} 2 solutions,
h} No solution.

Knowledge in-action (cont'd)

7.a)y="5+2 Byy=4x+ 12 c}ym"?'—x—S
d) y = 2x e)y:'—%er]O f)yzzx—%—

8. The equation of the orange line is ¥ = -2x + 60, the equation of the green line is y = 2,5x ~ 52.5 and the equation of
the pink line is y = 0.25x -+ 26.25.

9. a) {= 579, = 558 and (= 1.21, = -3.58). b} (-3, 4) and (-1, -4). c) (-1, -6)
d} No solution. e} No solution. ) (= -9.51, = ~1.65) and (= 0.71, = 1.41}.
g) (2, 16) R} (-2, 13) and {2, 13). i} No solution.

10. Several answers possible. Example:
There are two coordinates that are (15, 14) and {-9, -43.
It is possible to represent this situation using the foliowing graph.

¥
&
o

1 e

P

i

el
Py

o
4

R A s =S B R & s R aie)

0 12345678310 4

Since the coordinates of this point are at a distance of 75 u from point A, the x-coordinates increases or decreases by 12 u
and the y-coordinates increase or decrease by 9 u.

11. @) V6 + 22 + (8 + 42 km or ~ 14.42 km. b) V(6 + 6)2 + (8 — 2) km or = 13.42 km.

S VE2+ 6+ (4 — 2 kmor=T7.21km
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Knowledge in action (cont'd)

12. Solve the system of equations:
y=-0.02x? + 0.4x
y=0.75
Therefore, x, = 2.09 and x, = 17.91.
The batter hits the ball after it falls; therefore, the only possible vaiue is the sacond. The horizontal distance covered by the
ball is approximately 17.91 m.

13. a} 1) The equation of the fine that passes through the shortest string is y = —0.5x + 0.6, The x- and jvalues that solve
the system of equations are determined:
y=-0.5x+ 0.6
Y= Q0 — dx + 2
You obtain the poinis whose coordinates are (= 0.62, = 0.29) and (= 1.13, = 0.034).

The length of the shortest string is tharefore VI0.62 — 11372 + (0.29 — 0.034)2 m or approximately 0.57 m.
2) The equation of the line that passes through the longest string is ¥ = -0.5x + 0.8, The x and y~values that solve

the system of equations are determined: '

y=-05x-+ 08

= 2xt = dx 4 2 :

You obtain the points whose coordinates are {= (.47, = 0.57) and {= 1.28, = 0.16).

The length of the longest cord is therefore V{0.47 — 1.28) + (0.57 — 0.16)* m or approximately 0.91 m.

b) The coordinates of point A are (0.4, 0.72) since x = 0.4; therefore,
y=2x042-4xX04+2=072
The coordinates of point B are {1.4, .32}, since x = 1.4; therefore,
y=2X 14 — 4 X 1.4+ 2 =032
The distance that separates the extremities A and B of the harp is therefore V(0.4 — 1.4Y + (0.72 — 0.32) m or
approximately 1.08 m.

Knowledge in action (cont’d)

14. a) 1) Pefimeter Pof the lot corresponds to P= 2(3x + 5 + 2x + 4) = 10x + 18,
2) The area A of the lot corresponds to A = {3x -+ S5N2x + 4) = 6x7 + 22x + 20.
B) 1) P= 10x+ 18
48 = 10x + 18
x.=3
The sides measure: 3 X 3+ 5 =14and2 X 3 + 4 = 10,
The dimensions of the lotis 14 m by 10 m.
) A=6x1 4 22x+ 20
315 = 6x2 4 22x+ 20
0 =6x24+ 22x— 295
X, = 547 and x, = -9.08
You must reject the value of x,; the sides measure: 3 % 541 + 5= 2123 and 2 X 5,41 + 4 = 1482
The dimensians of the lot are approximately 21.23 m by 14.82 m.

15. a) © Between Traps A and B, the slope is —1, and the distance is approximately 11.4 m.
s Between Traps B and €, the slope is é and the distance is approximately 8.06 m.
o Between Traps C and D, the slope is —%, and the distance is 5 km.

b} No. You must also indicate that each trap is found in a different quadrant.

Knowledge in action (cont'd)

16. a) 1) The slope of the segment that corresponds to Gagné Street is % because:
Ay _hTh _24-0_ 4

Ax  x-x  18-0 %
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2) The slope of the segment that corresponds to Rivigre Street s —%, because:
Ay w—n 2418 3

Ax  x—x 18-26 &
b} Both of these streets are perpendicular since the slope of one of them is the negative reciprocal of the other.

17. The eguation of the line that corresponds to the ramp on which the marble rolls down is y = -0.1x + 8.
The x- and y-values that solve the system of equations are determined:

y=-01x+ 8
y= %xz = %x + 8
You ohtain the points whose coordinates are {0, 8) and (11.1, 6.89).

The matble therefore covers V{111 — 0)2 + (6.86 — 82 cmor = 11,16 cm.
The marble must cover approximately 11,16 cm in 2 s. Its speed must therefore be approximately 5.58 cm/s.

Circles and ellipses

Since the distance covered by the sound between Person A and Person C is constant, regardless of the location of point B, if
the positions of Person A and Person C are fixed and the station allows an axis of symmetry, you obtain the following diagram.

1 '
I " b

10m

The distance between points A and C are determined based on the Pythagorean theorem: 2 x V5 — 37 = 8,
The distance between Person A and Person Cis 8 m.

Activity 1
a. Situation (1) - Situation 2}  Situation 3)  Situation (@  Sitvation &)  Situation (&

OSU7 ™%

itisaline. 2) ftis a point,

c. Several answers possible. Fxample:
1} The figure defined in Situation (2) is a bound figure whereas the figure defined in Situation (3) is not bound.

2) The figures defined in both situations are not bound. The figure defined in Situation (3) consists of a single curve
whereas the figure defined in Situation (8) consists of two curves,

Activity 2
a 1 ASu B:50u C:50u D:50u
F:o0u F:h0u G:50u H: 504
7y All these points are found at the same distance from the origin.
3) A circle.
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k. The radius of the drde.

€. 1) dP0) = Vil + 2

2) Since the distance from point P to the origin of the Cartesian plane corresponds to the radius r of the circle,
you have the following equation

— \fXZ +_V

By squaring this expression, you obtain the equation 2 = x? + y2
d. x? 4 y? =507 or x7 + y* = 7500

- Activity 3
1 1.94 + 3.06 =5 N25+25=5 3058 +442 =75

b. The sum of the distances between point A and any point located on the circumference of the sundial and between this very
point and point B is constant,

v
C. 1)252+152—1

(-0.7)¢ 1447 (.49 2.0736

2} For point C, whose coordinates are (-0.7, 1.44): T e = e e = 0.0784 + 0.9216 = 1
. , _ o, 02 52 2.25 B
For point B, whose coordinates are (0, 1.5): 5 = {) + T 558 = = 4+ 1 =1

For point E, whose coordinates are (-2.4, -0.42); (2 52) + {?'g) = 2;2 + 0.2?;24 = 0.9216 + 0.0784 = 1.

Technomath

a. 1) -10,0), {10, 0}, (0, -2) and {0, 2).2) (-1C, 0), (10, 0}, (0, -5} and (0, 5). 3y {10, 0}, (10, 0), (0, -8) and (G, 8).
b. 1) 4V6 u 2 5V3u 3) 6u

. 1)y Ou 2) A dircle.

d. Yes. Let the coordinates of the vertices of an ellipse where parameters a and b be equal: (4, 0), (-4, 0), (0, 4) and (C, -4},
Using the relation a2 = b? + ¢ which corresponds to 42 = 4% + ¢, therefore ¢/ = 0 and ¢ = 0. The coordinates of the

foci are therefore (0, 0) and correspond to the centre of the circle.
IE 15 5

e 1) . 2) N 3) | .
25 /' N 75 25 /\ﬁ 25 -8 [ 8
) ke ; | JJ Y /
‘\*x_,__v,/’/ “x '\H__“

15 -15 . ’SW-
Practice 6.1
1.a)x* + y* =64 b) x? + y? = 5825 Q) X2+ yl =144
d) x2 4 y? =625 e) x? + y? =173 f) x2+y? =140
2.a)7 b} 15 ¢) 5.5 A4 e) 5.3 ) V5

Practice 6.1 (cont’d)

2yt X S
oAt B) gt g = ) 285 T g =
K i v Xy
&g T e) 753 t TigaE = | Ui
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4.3y 1) (13,0)
b) 1) (6, 0),
¢ 1) 8.5
d) 1) (20,0
e} 1) (30, 0), =30, D), (0,
fy o (125

), (=13, 0}, {0, 5) and {0, -5).

(-5, 0), (0, 10} and (0, ~10).

0), (-8.5, 0), (G, 7.5) and {0, -7.5).
% (=20, 0), {0, 79) and (0, -29%.
),

18} and (0, -18).

0}, (-12.5, 0}, (0, 3.5) and (0, -3.5).

2y {12, 0) and (-12, 0).
2y {0, 8) and (0, -8).
2) (4, 0} and (-4, 0).
D (0, 21 and {0, -21%.
2y (24, G) and (24, 0).
2y (12, 0) and (=12, 0).

Practice 6.7 (cont’d)

S5.a)x*+y! =16
X

6. a) 5t =1 b)

7. a)_

42.25

B) %% + y? = 544

x? yE

5005 !

b)

v

f)

14.5)

A
b3
(4

8. Equation of the ellipse Coordinates of Length of the | Length of the Coordinates of
the vertices major axis | minor axis the foci
ALyt {20, 0), (-20, 0) i
o T oaar T {0, 29), (0, -29) 58 u 40 u (0, 21), (0, .21)
Xy 0, 15}, (9, 0) ]
81 225 =1 (G' -1 5)’ {_9' O) 30 H] 18 1] (0,. 12), (0, 12)
X2y (13, 0), (-13, 0) ]
ot =t (0, 5), (C, -5) 26y 10y (12,00, (12, 0)
XLy (18, 0), (-10, 0) ]
100 3i02s ! (0, 14.5}, (0, -14.5) 29 ¢ 204 (0, 10.5). (0, -10.5)
Two answers possibla; | Two answers possible: Two answers passible:
Xy {73, 0), (-73, 0) )
5329 1 3304 = ! (0, 48), (0, -48) (55, 0}, {-55, 0)
or ot 146 u 96 1 or
X o (48, 0), (-48, 0) )
2308 T 5339 | {0, 73), (0, -73) {G, 55), {0, -55)
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Practice 6.1 (cont’d)

2 2 Ky X

S ajx+ =9 b)100+326<3 c)64+36>1
1 X Xy

d) x? + y? > 13.69 3}9+4—3 f)49T62551

10. a) Since the perimeter £ == 3\:[3(8 + by — V{a + 3b)i3a + b)] and that the values of parameters a and b are
respectively 48 and = 87.37, you chtain;
P~ w]3(48 + 87.37) — V{48 + 3 X 87.37(3 X 48 + 87.37)|
P = x][138.24]
P== 13824 X
The perimeter is approximately 434.31 u.
b) Since the area A = mab, you obtain:
A= X 48 X 8737
The area is approximately 13 174.64 v,

Practice 6.7 {cont'd)

11. &) Several answers possible. Example:

i

8
pn L0 117.3)
POy e
A

2 \
1¥]

4
=

¥

|
w

| R sl
A}
vy

b) Based cn the graph ahove, the coordinates of the foci are {= 4.6, 0) and (= -4.6, 0.
12. a) x> + y2 = 3600

(30, = -51.96), (0, -60), (-30, = ~51.96) and (-51.96, -30).

I 2 2
13.a)xf+y2:9 b)%“Jr“%ﬂ]

Practice 6.1 (cont’d)
14. a} Itis possible o deduce that the value of parameter a is 200 and that parameter ¢ is 375. Using the refation
a? + ¢ = b? you can deduce that the value of parameter b is 425. The inequality that corresponds to the surface

fthe loke is S + — 2 < 1
ol the laxe 1s 205°565 ™ T50625 = -

b} The minimum distance is 425 m — 375 m = 50 m.
¢) The distance that separates the coach from each of the buoys is 425 m.

15. a) Pool A has the form of a circle and Pool B has the form of an ellipse.

b} Pool A
Since the extended string measures 4 m, the radius of the circle is 4. The eguation that corresponds to the
circumference of this pool is x? 4+ y? = 16,
Pool B: Several answers possible, Example:
It is possible to deduce the parameters a and b based on the parameter ¢ which is equal to 3 because 6 m + 2 and

based on the parameter a which is equal to 5 because 10 m = 2. The equation that corresponds to the circumference
f this pool is 2= + L = 1
of this pool is 5= 5=
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¢} 1) The maximum width of Pool A is § m {diameter of the circle).
2} The maximum width of Pool B is 10 m (major axis of the ellipse}.

Practice 6.1 (cont'd)

6. a) The inequality that corresponds to surface of this lot is x? + y? = 2500,
b} The circumference Cofthefotis C==nd, C = m X 100 = 314.16 m.
The total cost of the fence is: $12/m X 314.16 m = $3769.92.
¢} Thearea Aofthelotiss A= mrd A=mn x 252 ~ 7853.98 m?.
The total cost of the sod is: $8/m? > 785398 m? = $62 831.85.
_x
1190.25

2

2
17. a) The equation of the small ellipse is: + ,3!5? =1

X 2
_ @255 2550.25 =1
b) Using the relation b? + & = 2% it is possible to deduce the coordinates of each focus.
Fag A: (= -43.27, 0) Flay B: (=-28.8,0)
Flag €: (=~ 28.8, 0 Flag D: (= 43.27, 0)
¢} 1) The distance between Flags A and B is approximately 14.47 m.
2) The distance between Flags B and C is approximately 57.6 m.

3) The distance between Flags A and D is approximately 86.54 m.

The equation of the large elfipse is:

Practice 6.7 {cont'd)

18. a} The equation of the small circle is: x* + y2 =9,

7 2
The eguation of the ellipse is: %4” + % =1
The equation of the large dirde is: x? + y? = 64,
b} x¥ + y2 <9
oy
gt <t 2) x* + y? << 64
. 2 2
x4yl > 9 R
19. a) Several answers possible. Example:
y
4
2
440,7.2)
7 U UL
FASILEEEY £
rrrrrr 4
8

The equaticn of the circle associated with this situation is x? -+ y’ = 81 because .52 + 6.232 = 81. The radius of
the coin measures approximately 9 mm.

The major axis measures approximately 32.4 mm since it is 1.8 times longer than the diameter of the circle:
9X2X18=324
The minor axis measures approximately 14.4 mm since it is 1.25 times shorter than the diameter of the circle:
99X 2+ 125= 144,
T A

b) 55345 T sigr 7]

¢} Determine the coordinates of each focus by using the relation &> + ¢ = b,
The coordinates of the foct are; {= -14.51, 0) and (= 14.51, 0).
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Hyperbolas and parabolas

Probilem

The sensor is focated on the axis of symmetry of the parabola, and the
distance of each of the points of the parabola to the receiver box is equat
to the distance of this point to the sensor, which can be represented

as follows:

Based on the Pythagorean theorem, the horizontal length of the

right triangle formed is: 5 m.

Based on the coordinates of the point, you can deduce the coordinates
of the sansor (17 =5, 25 — 123 = (12, 13).

Activity 1
a. 1) 11.25u 2y 3.25u 3} Bu
b. 1) 2.25u 2 10.25u 3) 8y

¢. The absolute value of the difference of the distances between any point focated on the curve and point F, and between this
very point and peint F, is constant. :

2 e
dnL-L=1 2 ?
2} For point A whose coordinates are (5.8, 3.?5):% - 3'3125' = 3?’24 - 9'9525 = 2,1025 ~ 1.1025 = 1
For paint B whose coordinates are (-5, -2.25): %ﬁ - (“2‘3225)2 e %% _ 299@2—5 = 1.5625 — 0.5625 = 1
e. ‘i)y:%xaﬂdy:%x. 2 ym%xandy:%x.
£ 15 2) Va2 + b?
Activity 2
a. yeu 2y 3u 3) 9.75u 4y 15u
b. ) 6u 2) 3u
3) V6,75 — 32 + (9 — 0) = 9.75u 4 V012 =37 + (12 - 0) = 15u

¢. For each of the points, the distance is the same.

d. Several answers possible. Fxample:
The parabola is a curve in which all the points are located at equal distance from a fixed line, called the directrix, and &
fixed point, called the focus.

€. You can proceed:
e from (1) to (2), by substituting, the coordinates of a point on the curve by x and y
» from (2) to (3), by simplifying the expression obtained
o from (3) to (4), by isolating the variable ¢

f. 1) Itis identical. 2) It is identical.
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Activity 2 {cont'd)
2 ko
dif, @) = d{F, F)
Vi = + (y+ 07 = Vix— 02 + (y— ¢
= xR+ (y+ ot =Kx -0+ (y— ¢
O+l +2y+=xl+y? =2y + &
x* = dcy
3) (P, d) = diP. F)
Vi =ty =y = Vi o + {y = OF
=+ iy~ =+ +(y— 0y
X =2k 0= 5 ¢ 200 Oy

g 1) {x- 3Ly

h. 9

4 <y
2) d(P, ) = dif F)
Vi = x) + (= o = Vix— 0 + (y + ¢
= x) 4+ {y— P ={x—0) + (y+ ¢)?
O+ yl =2+ =ul 4yl + 2y +
X’ = -4y
4) dif, ) = d(P B} -
Vix+ 2+ — y)? = Vix— 9" + (y - 0
X+ =y ==+ {y — O
X+ 2x+E+H0=x2 = dex +

I

Il

¥t = dcx V= dex
Activity 3
a. 1 195m 2yom 3 12m 4 195 m
b. 1) 195m 2)6m 3) 12m 4) 185 m

€. it can be noticed that the distance that separates the bridge's deck from a point is equal to the distance that separates this

very point to the cable anchor point.
d i h=20 i) k= 13.5

iy c=-b

2) The values of h and k correspond to the coordinates of the vertex of the parabola, and the absolute value of ¢
corresponds to the distance between the vertex and focus or hetween the vertex and bridge deck {directrix).

e. Point A(F18, 0): (-18)2 = -24{0C — 13.5)

Point S(0, 13.5); 0% = -24(13.5 — 13.5)

324 = 324 0=0
Point £(12, 7.5)  12* = -24(7.5 — 13.5) Point F(18, 0): 187 = -24{0 — 13.5)
144 = 144 324 = 324
Practice 6.2
ta) 1) (2,0 2 x=12 b) 1) (0,0.5) 2 y= 0.5
e} 1) (5. 14) 2) x=-21 fi 1 ©-21 2) y=-83
2.3) y7 = 20 b) x* = 80y O (y — 8 = 040+ 3)

d) Several answers possible. Example:

(x — 5 = 32(y + 10) or {x — 52 = -32(y -+ 10,

3.a) 1) {9, 0) and (-9, 0).
¢} 1 (0, 5) and (0, -5).

2) (15, 0) and {-15, Q).
20, 13)and (0, -13)

e} 1) (0, 20) and (0, -20). 2) {0, 20.5) and (0, -20.5).

e) (y— 1202 = -24(x — 9)

b} 1) (24, 0y and (24, 0). 2} {30, 0} and (-30, 0.
d} 1) (4,0} and (-4,0).  2) (8.5,0) and (-85, 0),
f} 1) (0, 1) and (0,-11). 2) {0, 61) and (0, -61).

S (. TSR S ESND ooy
4-3) 755~ 5 = b) 55 e = c), 4T~ oo ! 9 55625 " dee =
&) Since the equation of the asymptote is y = —52% you can present the following proportion:
7 _b ‘
24 a
J_
4 a
a= 46 s )
The equation of the hyperbola is therefore - — PANFN
q 9216 784
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Practice 6.2 (cont’d)

z 2 2 2 2 2
5 a)%)—%w/‘l b)%zmg—ﬁj c)g}%—B—j%-ﬁr—“—i
%) Tz ~ 7136 = | ¢ oz~ Hoa = i F-1
6. Equation of Coordinates of] Coordinates of|  Eguation of | Distance between the
the parabola the vertex the focus the directrix | focus and the directrix
{y — 8 = 44{x + 2 -2, 8) {-13. §) X=9 22
x+ 130 =2y —10) (-13, 10) {-13, 10.5) y=195 1
{x — 10)% = 24(y + 12) {10,-12) {10, -18} y=-6 12
{x — 22 = -26{y + 2) 2,-2) {2,-8.5) y=45 13
{y — 8 = -32{x — 14) {14, 8} (6, 8} x=122 16
(v + 2 =10.8(x - 2) (2,-2) (4.7,-2) x=-0.7 5.4

Praciice 6.2 (cont’d)
7. a) x* = 24y

b) (x — 51 = 28.8(y + 9)

o) (y+ 2 = 2x + 4)

d} (x + 10y = -80(y - 15) e) y? = -Bx f} y — 05) = 04(x + 1.5)

70

Equation of Coordinates of| Coordinates of]  Equation of
the hyperboia the vertices the fod the asymptotes
36
2y g (77, 0) (85, O) y=33x
5929 1296 (-77,0) (-85, 0) y = ﬁ%x
9
Xy _ (0,18} (0, 82) it
6400 324 (0, -18) (0, -82) y = %
vy _ (0, 97) y=iox
4225 ~ 5184 (. -72) (0, -97) y= ";—éx
63
2 y {0, 31.5) (G, 32.5) y=qgx
64 99205 (0, 315 | (0,-32.5) y="2x
vy, (1.5,0) (25,0) y=13x
225 4 (1.5,0) (25,0 y ="
Practice 6.2 (cont'd)
8. a) ¥ h) y ) ¥ i

¥
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[am)

DA

\= T
T ol @

(o]

2 2
10.2) g = g5 < b) {y — 1517 = 60(x + 30) Q) (x —=8.5)2 > 40{y - 4.5)
: x? ¥ ¥ ¥ 2
9 256 ~ 906 = ! &) 55 3136 = | f) 0+ 42 =6y

11. Because 3 is a simplified fraction of the expression £. You can therefore have b = 40 and a = S orb = 20 and a = 45 o
b=280anda = 18, etc.

Practice 6.2 (cont’d)

XZ y}
1Zayn - 5 =1 2} y=2xand y = 2x
b} (/5, 0) and (-5, 0) since in the hyperbola a2 + b2 = ¢ therefore, 1 + 4 = 5,
13. a) This flower garden corresponds to the shaded region of the inside of the square.

v

X

=1
[

B} The minimum width of the flower garden corresponds 1o the distance between the two vertices and the hyperbola,
which is 16 m.

c) No, because the coordinates of the foci of the hyperbota are (9, 17) and (0, -17). The foci are therefore located cutside of the lot.
14. a} Since the equation of the trajectory is (y — 8)* = 10{x — 5), it can be deduced that the value of the parameter ¢ is

10 + 4 = 2.5. Using the coordinates of the vertex, determine the coordinates of the focus: (5 + 2.5, 8) = (7.5, 8). The
coordinates of the Sun are therefore {7.5, 8).

by ¥
) &
£l ///
. L1
g -
//
18
N, .
OF Do |30 4!
e \
h [
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¢) The minimum distance is 2.5 billion kilometres. It consists of the distance between the vertex of the parabola
and the directrix.

Practice 6.2 (cont'd}

5. a) Since the coordinates of the vertex are (50, 0) and the trajectory passes through point {80, -11.25), the equation of the
parabola assedated with the trajectory of the submarine is {x — 50 = -80y.

b} You must search for the y-value when x = 0

(0 — 502 = 80y
2500 = -80y
31,25 = y

The maximum depth reached by the submarine is 31.25 m.

16. a) The coordinates of the vertex of the parabola are {0, 0}, and the mirror passes through the point {20, 40). The equation
of the parabola associated with the concave parabolic mirror is therefore y? = 80x.
b) The equation of the hyperbola centred at the origin in which one of the branches is associated with the convex
? 2
hyperbolic mirrer is —%O— - '"5%5 { since the coordinates of one of the vertices are (0, -10} and the coordinates of

one of the fodi are (-26, 0).

Intersecting conics

Problem ,
2
The equation associated with the hyperbola is E - é—s 1 because the equation of one of the asymplotes is y= 5x and

the coordinates of one of the vertices are {5, 0.
You must search for the x-vaiue for which y = -63.

LSO
25625
x7 4594
5 625
7 . 4594
R
x == =13.556

The diameter of the circular base of the tower is 2 % 13.556 m, which is approximately 27.11 m.

Activity 1

a. 1) The circle that corresponds to the external circular foctpath passes through the point {45, 0) and its radius is 45 m. The
equation of this drcle is therefore x* + y? = 2025. w08 w4
2) The line that corresponds to Footpath (1) passes through the origin of the Cartesian plane and its siope is ETE TR TR

The equation of this line is y == X,

b x? + (‘%x)z = 2025

c x4 -l-6~-x2 = 2025

9
29—5x2 — 2025
¥ =729

x, = 27 and x, = -27.

These two values correspond to the x-coordinates where Person A and C are found, respectively.
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d. 1) The equation of the circle is x> + y? = 2025, solve the equation 272 + y? = 2025. The cocrdinates of the point where
Persan A is found are (27, 36).
2) The equation of the circle Is x* + y# = 2025, sclve the equation (27 + y? = 2025. The coordinates of the point
where Person Cis found is (-27, -36),

e. Solve the equation x? + (3—3 )2 = 2025. The coordinates of the point where Person B is found are {-36, 27).

Activity 2
a. The coordinates of the two possible points of impact are (= -15, = 7.5) and (= 15, = 7.5).

b. 1) Firstisolate the x*'s in each of the equations. You can then proceed:
e from (1) to (2), using the comparison methed to solve the system of equations

s from (2 to @), by writing the equation in the form ax? + bx+c=0
e from (3) to (@), by finding the zeros using the formula ﬂ%@g;_{l_ag
2) No, since both trajectories do not cross each other for y = -12.5.
3) Itis known that y = 8; therefore, x2 = 28,125 < §
X’ =275 .
x. = 15and x, = -15.
The coordinates of the possible points of impact are (15, 8) and {-15, 8).

Technomath
a. There can be 0, 1 or 2 intersection points.

b. Therecan be 0, 1, 2, 3 or 4 intersection points.

¢, 1) (6,8 and (-8, 6).
2) (= 148, = 59) {= 3.14, = -5,52), (= 5.09, ~ -4.63) and (= 6.31, =~ 3.69),
d. 1) {=-4.73, = 6.45) and (= 2.32, = -7.65}
2} {= 296, = 8.34) and (= 7.22, =~ 9.87).
3} {=-2.12, = 1.25) and (== 6.17, =~ 15,25}
Practice 6.3 _
1. a) {4, 6) by {= 21.17, 2&) and (= -21.17, 24}, ¢} (-4.2,-2.9) and (3, 2.5},

}
d) (= 1.9, = 15.8) and (= -10.21, = -8.41). e) (-30, 18} and {= 58.89, ~ -35.33). §) (-12, 0) and {= 42.86, = 54.86).

Practice 6.3 (cont’d)

2. a) (15, 8 and (-15, 8). b)Y (-7.8, 4} and (-7.8, 4). ¢} 7.5, 30}, {0, -24) and (7.5, 30).
d} (3.6, 4.8) and (3.6, -4.8). e) (= 4.74, = -4.9), (= -4.74, =~ 4.9}, (= 4.74, 4) and (== -4.24, 4).
f) (34,0
3. a) (12, 5) and {12, -5). b} (== 2.09, = -6.81), (= -2.09, = -6.81), (= 5.4, = 56) and (= 5.4, = 5.6).
€) {=-2031, = M 58} and (= -20.31, = -14.58). d) (-4, =~ 6.93) and (-4, =~ -6.93).
e} (= -19.83,-3.77), {0, 29) and {== 19.83, -3.77}.
f} (= 3.74, = -8.25), (== -3.74, == -8.25), (= 12.81, = 10.52} and {= -12.81, == 10.52).
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Practice 6.3 (cont’d)

4. a) {0.4,-10.1 b) (-11,-22.5) and {17, -22.5). o} {24, -10} and (24, -10),
d} {19.2, 15) and (-18.2, -15). e) {40, 30} and (-30, -40}. fy 2,-19) and (-20, 7).
g) (= 12.71, = 9169 and (= -8.04, = -74.32). h} {4, -6) and {= -4.94, = -153), i} (-36, 0) and {60, 20).

5. a) No points. b} 2 points. ) 3 points, d} 1 point. e} 4 points. f} 2 points.

6. Several answers possible. Fxamples: -
aj y i b) y i

oo M il -
. N ¥, ,// A . ™ L~
4 - 4 d
7
] - >
B EEE Fik [ 161 B R 1 RN
4 A \\
i 'y \ i \\
\ . 7 \\ g - 7 \\_
et
5 ] - R S —
P N L / il BN
4 . ey -
/T _ -
1218 I RENEIIE AN Y ALVEERL BN bits|
..... —4 o, \.."1
) 0 i \\ h 0 il
] [~ [ T
&) Y 4
------- 2B Ea
] 4
) 4
sl 9 [ g
<
N ""_-;._\ I

7. a) {= 11.24, 6) and {= ~11.24, 6).
b} (= ~12.96, =~ 5.18} and {10.2, -6.4).
} (0,8}, (= 1412, = 4.46) and (== ~14.12, =~ 4.46).
8. a) 1) The equation of the line that passes through the centre of the bridge and points (0, 20} and (10, 0} is
2) %he eéjajoigef the ellipse associated with the circumference of the lake is — 900 + - gﬁ}{} = 1 since the vertices are
(30, 0) and {0, 40).
b} 1) (=-9.07, = 38.13) 2y (= 2291, = -25.82)

¢) The distance between points A and B is V/(22.91 — -9.07) + (25.82 — 38.13)2 = 71.5. The length that separates the
two piers of the bridge is approximately 71.5 dam.

oy
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Practice 6.3 (cont’d)

9.a) y b) The coordinates of the intersection points where
& Alrplane B passes exactly over Airplane A are
3000 J ——— P
L : (=519.38, ~ 1129.84) and {~ 3080.62, = 1770.16).
2500 Airplane |
il
/ \
2000 Nirgiaﬂr]y A
/ \ |
1!'
100047 \
s0044 \
/ | \
| ; s
0 1000 2000 3000 4000 5000
10, a) Yy b) Yy
1 { J ‘
e /] |
P ™, ) Pt ™.
7/ N L e N ™
/[ / R e V4 A
\ / - I —— .
EENRLEN Y T BB 6 ] X
\ s \ Iy) / et W
\\ N // \\ —--""‘"""7P
g ~ N R B e Sy o
i ] * |
(= ~58, == 19.0 and (= 14.7, =~ 13.6). (== =47, = 1.3), (7= 3.1, = 3.0, (== 41, == -3.2) and {== 4.99, =~ §.1).
g J/H
) \ J | / T
\\ O /I
4030 -0 | - 0 A
N 7/ ¥
-00 \ ; ;
L. i i \ | |
A1 3 \

(=213, = -21.4) and (= 9.4, ~ -3).
11. a) {= 86,45, =~ -83.22) and (= 118.45, =~ 19.22). b} {~ 56.26, =~ -11.87) and (= 68.26, ~ -74.13),
€} {0, 120, (72, -96) and (-72, -96). .

Practice 6.3 (cont'd)
X

12. a) 1) The equation of the line that corresponds to the high wire is y = 3 — '0since the line passes through the points
(30, 0) and (60, 10}.
2) The equation of the curve that corresponds to the canyon is (x — 60)2 = 20{y + 45) since the vertex of the
parabola is (60, -45) and passes through the point (30, 0).
b) 1) (30, 0} _ 2) {= 086.67, =~ 22.22)
¢) The distance covered by the tightrope walker is V{96.67 — 30)? + (22.22 — 02 m =~ 70.28 m.
d) The equation of the parabola is (x — 60)* = 20(y + 45), therefore ¢ = 20 + 4 = 5.
The coordinates of the vertex are (60, -45); the coordinates of the focus and the location of the camera
are therefore (60, -45 + 5) = (6G, -40).
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13. a) For points A and D, find the intersecticn points between the hyperbola and the line. For points B and C, find the
intersection points between the hyperbola and the parabola.
1) (-150, = 141.42) 2) (= 118.69, = 127.52)  3) (= 118,69, = -127.52) 4} [-150, == -141.42)

k) The minimum dimensions of the piece of wood are 350 cm by approximately Table top
282.84 ¢m. The adjacent diagram represents this piece of wood. N

N
iy
]

[wr)

Practice 6.3 (cont’d)
14. a) The equation of the parabola is {x — 20)* = -16{y — 25). You can Y A
deduce that the parameter ¢ = -16 = 4 = -4 and that the vertex of 38 |
the parabola is located at point (20, 25}. The focus is therefore " s ~
located at coordinates (20, 21}. You can determine the intersection A o N
point between the parabofa and line of the equation y = 21 ol /12T [N
(x — 202 = -16(21 ~ 25) / Latis rectim
(x — 20§ = 64 -
x, == 28 and x, = -28. Wi IR v
The latus rectum is the segment that joins points (12, 21} and (28, 21). / ? -
it therefore measures 16 u. gl i ‘
2 2
b} The equation of the ellipse is —gﬂ + Ty55 = 1.1t can be deduced that the y
parameter ¢ = b, since &’ + ¢ = b? and that the fodi are therefore MA
located at coordinates (0, 6) and {0, -6). Determine the intersection point /‘L S
between the ellipse and the line of the equation y = 6 or y = 6 /’ 8 ™
Xt 6 / JFatus] T\
64+10071 ST el
X _ 16 Lalus reckim) N
64 7 25 10 | 4 T x
x? = 40.96 - ' TFodus
Bl [CAS
X, == 6.4 and x, = -6.4, \.\ o //
The fatus rectum is the segment that joins points (6.4, 6) and (-6.4, 6) as RERNNE
well as points {6.4, -6) and (-6.4, -6}. It therefore measures 12.8 u. ’ 4o
2 2
¢} The equation of the hyperbola is 3%6' - _5!?5 = -1, It can be deduced that ¥
the parameter ¢ = =26, since a® + b7 = ¢? and that the fodi are therefore \ 3 /
located at coordinates (0, 26) and (0, -26). Determine the intersection point Nl 1/
between the hyperbola and the line of the equation y = 26 or y = -26: Ned A= Foctis (0,261
X260 1 jid
100 5753 ) Lalus lectym -
X_ —_ =2 - -5 0 o
100 7 144 o0 » LA«
w2 = 820 ‘ i
= 35 /n \\ Focts {0,126}
X == 417 and x, = -4.17. /TN
/ A
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The fatus rectum is the segment that joins points (= 4.17, 26} and (= -4.17, 26) as well as the points (= 4.17, -26) and
{=-4.17, -26). It therefore measures approximately 8.33 u.

15. Solve the system of equations:
7

XZ %
46000 TG00
y=1005+5
this allows you to obtain the equation:
X 005+ SE
40 000 400
400x2 + 100x2 + 20 000x + 1 000 000 = 16 000 000

500x% + 20 000x — 15000 000 = 0
X == 154.4 and x, ~ -194.36,
of where: y, = 12.72, since y, = 0.05 X 1544 + 5,
¥, = ~4.72, since p, = 0.05 X -194.36 + 5,
The coordinates of the probe’s potential landing points are {= 154,36, ~ 12.72) and {=~ -194.36, ~ -4.72).

Chronicle of the past

1. In Figure (1), it is known that m PD = 29,6 cm and that m PC = 104 ¢cm; i
therefore, m CD = 10.4 + 29.6 = 40 cm. The definition of the elfipse e
allows you to determine the length of the major axis since m PF, + m PF, = 23 m

therefore, 2a = 40 cm. The adiacent graphical representation can be drawn. mm

- F
B x
dem

It can be deduced that the minor axis measures 24 cm because 202 = b* + (20 —~ 4%, b = 12 am.
Therefore, the fength of the major axis is 40 ¢m, and the length of the minor axis is 24 cm.

2. In Figure @), it is known that m PD = 32.8 cm and that m PC = 8.8 cm; vy
therefore, m CD = 32.8 — 8.8 = 24 ¢m. The definition of the hyperbola
allows you to determine the distance between the two vertices of the
hyperbola since m PF, — m PF, = 2a; therefore, 2a = 24 cm. The adjacent F, 24 om

graphical represenati ora can be drawn /(A 8
1

It can be deduced that the distance between the two foci of the
nyperbola is 26 cm.

3. Since the parabola is a curve in which all the points are located Vi
at an equal distance of a fixed line, called the directrix, and of 801 b
a fixed point, called the focus, it is possible to draw the "

adjacent graphical representation.

187 om

¥

oo |
L)

IR VL P [l Y ——t
80 60 40 -20 GE_HMZ_Q“__E}Q__‘%GK
2014 60 cm
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Based on the Pythagorean theorem, determine the distance between
point A and point P of the adjacent representation.

diA, P) = 4/872 — £02 = 63 cm
The distance between the directrix and the focus is

87 cm — 63 cm = 24 cm; therefore, the distance between the
focus and the vertex of the parabola is 24 cm + 2 = 12 e,

-80

in the workplace

. a) For each case, the optimal location is the focus of the ceiling that has a conic shape.

b} 1) The minimum distance that separates the focus and the
parahola from the wall in Theatre (1) is 3 m, which
corresponds to the value of parameter ¢ in the adjacent
graphical representation,

2) The distance that separates the two foci is 8 m, which
corresponds to double the value of parameter ¢ in the
adjacent graphical representation,

You obtain the relation (¢ + 102 = 3?2 + 2 where ¢ = 4.

2. a) It is possible to represent this situation using the adjacent graph,
whete the equation of the parabola is y? = -800x. The coordinates
of the north and south extremities are {~112.5, 300) and
{-100, == -282.84). The distance that separates the two extremities

is approximately V1125 4+ 10002 + (300 + 282.841 m
or approximately 582.97 m.

78
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b} It is possible ta represent this situation using the adjacent graph,

¥
of the hyperbola is ?%5 - %é; = 1, The cocrdinates of the north (250, ) 1
and south extremities are (-250, =~ 480) and {-210, = -352.73).
The distance that separates the two extremities is approximately 178,230
V250 + 2107 + (480 + 352.73) m or approximately 833.69 m. '
{150, 0) -
G W—X
(210, y)
Overview
2 2 ' 2 x? ¥?
1. a) x7 + y2 = 1600 b}iafg+zgog [ o) {y+ 3) = 20x+ 4) do 5!
2z 2 2 2
e) k2 +y2=5625 ) Lok 0¥ =200y = 20) @) g+ Ly = h) e — 45 =1
Overview (cont’d)
2. a)} 1) Aparabola,
20 (26,10) iy (20,10.25) ifiy Does not apply.
b} 1) An ellipse.
2) iy (0, 12.5),(0,-12.5), (3.5, 8y and (-3.5,0). &) (D, 12) and {0, -12). iiiy Does nat apply.
) 1) A hyperbola. 5 "
2) i) (0,36) and (0, -36). i) {0, 39) and (0, -39). iy y = Sxand y =K
d} 1) A parabola.
)iy (2,9 ii) (-26,-9) iii) Does not apply.
e} 1) A hyperbola. "
2y i) {22.5, 0 and (-22.5, 0). iy (26.5, 0)and (-26.5,0). i) y = xaﬁd ¥ =gk
f} 13 An ellipse.
2y 9y (0,61),(0,-61), (11, 0) ar&d 11,0} ii) (0, 60) and {0, -60}. iy Does not apply.
_ S I A _ap —
3.a)x +yl =676 b} 5/6 + o = | d T 124; =1 d) (v — 8)F = 8(x + 3)
) S .G S
e (x =12 =12y + 4} ) T — gg50 = 9 og 50635 < |
4. a) (35, 0) and (-35, 0). b} {0, 10) and (G, -10). o) (2,4
dy (-3, 0.5) e) {0, 4) and (0, 4} fy (13, 0)and (13, 0).
5. a) b} ¥ )

&

_____ [Tl [T T

o
s

€ 2010, Les Editions CFC inc, » Reproduction authorized VISION 6 8 Supplementary resources « Answer key for Student Book $8 - Vol. 2 79



e) y f)

51 ¢
kx 6.8 |0 15l B0 B ﬁ
Overview {cont'd)
X 4y LA
6. a) a7 T+ a00 = 1 B) x ?~%~y ??289 <} 575 ™ g0 > |
2 ;
d) (y + 5¢ <2l — 7) e) 7555 mm2~1 fy (e + 1072 > 15y — 5)
7. a) y b) y
& &
AN / \ 4o /
SNLE 7 [T TTINLE /
T == N\ (
A ’#’ }'ks..._.r -
—201=15.- =4 11 12 i 1l5 :X -0 1821 - 0 i oo;x
NEEDZM BN T
= iy} 451
,_._..‘.VU \ =
/, S A e e \_ L D)
/ " N ©
The coordinates of the intersection points are The coordinates of the intersection points are
(== 5.8, = -7.98), {=-1.99, = 3.33), (= -4.07, = 9.14) and (= 6.99, = 7.15).
(=329, =48 and (= 9, = -12.17}.
9] Yy
~ .
<3
// T 4 T \\
g T N
{ Ve
i}i{%_ et 74{} 19/1 20 x
~N B

The coordinates of the intersection points are (= -15.84, =-2.91} and {= 3.13, == 7.85).

Overview {cont’d)

8. Equation of the conic | Coordinates of the vertex or vertices | Coordinates of the focus or foci
R : {82, 0) and (-82, 0) ' ‘ {80, 0)
6724 324 {0, 18) and (0, -18) {-80, 0
ly — 12 = -9ix + 4) (-4, 12} {-6.25, 12
PR : (0. 65)
AT 1 {0, 63) and (0, -63) . (0, -65)
(x+ 9% =05y + 5 | -9, -5) (-9, -4.875)
K : (26.5, 0)
19 50625 | {14, 0) and (14, 0) (-26.5, 0)
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9. a)

10. The inequality associated with the secure swimming zone is in the form {x — h)* = 4c{y — k). Using the graphical
representation, it is possible 1o determine:
e the vaiue of ¢ -5
e a part of the coordinates of the vertex: (x, 25)
= the coordinates of a point through which the curve passes: (40, 20)

You therefore obtain (40 — h)? = 4 X -5 % (20 — 25) where h = 30 since based on the graphical representation, it is

Overview (cont’d)

11. a) It is possible to deduce that the coordinates of the focus of the ellipse and of the vertex of the parabola are {20, 0)
sincea =29 and b = 21 and that a’ + ¢ = b2
The equation of the directrix of the parabola is x = 29 since it passes through the vertex of the ellipse. It is possible to
deciuce that parameter ¢ = -9 since the vertex of the parabola is {20, 0}. The equation of the parabola associated with
the trajectory of the swimmer is therefore y? = -36(x — 20).

b} To determine the coordinates of the swimmer's entry point and exit point, ﬂndzthe intersection points hetween the

2
parabola of the equation y? = ~36{x ~ 20} and the eflipse of the equation x4 4% = 1,

841
2 - s
You obtain; 8% + %—Z—Oi = 1 where x = 8.9 since the second value obtained does not correspond to the situation.

Since ¥? = -36(8.9 — 20), y =~ +19.99.
1) The coordinates of the swimmer’s entry point are {= 8.9, =~ 19.99),
2) The coordinates of the swimmer's exit point are (= 8.9, =~ -19.99}.

12. a) 1) Since the parabola has an axis of symmetry, based on the coordinates of poinis (2, 6) and (6, 6) you can deduce
that the coordinates of the vertex are (6 — 2, -2) = (4, -2).
The equation of this parabela is in the form (x — B} = 4c{y — k). By substituting the known data by these
variables, the value of parameter ¢ is determined:
(2 ~ 4y = 4ds + 2) :
¢ = 0.125
The equation of the parabola is (x — 4Y* = 0.5(y + 2).
.2} The line passes through the focus whose coordinates are (4, -2 + 0.125) = (4, -1.875).
Since the line passes through points (4, ~1.875) and (2, -1}, its equation is y = -0.4375x — 0.125.

b) Solve the system of equations:
(x —4Y =05y + 2)
y = ~0.4375% — 0125
From this system, you obtain;
(x — 42 = 0.5(-0.4375x - 0125+ 2)
x = 7.78125x + 15.0625 = 0, from where x, = 3.62 and x, = 4.16.
Therefore, y, = -0.4375 x 3,62 -~ 0.125, o1 y, = -1.71, and y, = -0.4375 % 4.16 — 0.125, of y, =~ -1.95.
The coordinates of the points where the osprey could catch the fish are (= 3.62, = -1.71) and (=~ 4.16, = -1.95},
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Qverview (cont'd)

13. Determine the coordinates of 6 intersection points.
Obtain the C{)DEdEﬂat{%S of points A and B by solving the system
2y 2 I —
of equations 49 o Tand y? = 20(x — 2).
The coordinates of points A and B are respectively (= 7.66, = 10.64)
anid (= 7.66, -10.64),

Obtain the coordinates of points C and D by solving the system

of equaticns y = 2x — 20 and v? = 20{x — 2). The coordinates of points C OE F Tk
and D are respectively {== 5.7, == -8.6) and (== 19.3, 18.6). B
E

e

Ohtain the COOldénates of points E and F by solving the system

of equations ~= i 576 =Tandy= 2x - 20.

The cootdinates of points £ and F are respectively (= -17.51, == -55.01)
and (== 7.19, -5.62).

14. a) Based on the definition of the ellipse, it is known that d(8, A) + d{A, C) = 2a.
Therefore, 2a = V(7.2 + 5.66) + (4.2 — 07 + V(7.2 — 5.66) + (4.2 + 0) = 18.

The value of parametera =~ 18 + 2 = 9.
The value of parameter b is determined using the relation b? + ¢ = a%

b’ + 5667 = ¢
h? = 48 96
7 2

The inequality that corresponds to the region associated with this archipelago |5 + 48y95 = 1.

b} The fength of the major axis is approximately 18 km and the length of the minar axis is approximately 14 km.
2

¢) Determine the intersection points between the ellipse of the equatsen o ‘f— 48y% = 1 and the line of the equation

y =0.4x—

{-0Ax — 3) —
81 = LY

== ~-8.46 and x, == 7.42, and y, = 2.39 and y, =~ -3.97.

The distance separating these two points is \{-8.46 — 7.42) + (2.39 + 3.97) km = 17.11 km. The distance
covered by the plane is approximately 17.11 km.

15. Note the following:
= Since the height of the viaduct is 8 m, parameter b is 8.
e Since the width of the viaductis 34 m, parameter a=34+2=17

Xy
Therefore, the equation of the ellipse is 289 Tl

Note the following:
e Since the x-axis is superimposed onto the directrix of the parabola, x = 0.
= The coordinates of the focus of the parabola and these of the vertices of the elfipse are the same, which is {0, 8).

Therefore, ¢ = 8 + 2 = 4; the vertex is (0, 8 — 4) = (0, 4}, and the equation of the parabola is x? = 16{y — 4).
To find the intersection points, solve the equation:
dely—4) , ¥
289 + 64 =1
¥y = 1.25and p, = -10.79.

The value of v, rejected based on the Lontext.

=~ 16(7.25 — 4)
2= 52
X == =721

The coordinates of the two anchor points are therefere {= -7.21, = 7.25) and (= 7.21, 7.25).
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Overview {cont'd)

323 = 0.8.

2y The coordinates of the vertex of the ellipse, which are (x 0}, are presented. Since the eccemrscsty is 0.8, you have
The vatue of the xvariable is determined:

16. a) 1) The eccentricity of this ellipse is m—jé =

- x
s~ 08

4—x=08x-+5
~1.8x =0
X =5

The coordinates of the vertex over the ellipse are (-5, 0).
b} The value of the ratic is 0.8. It corresponds to the eccentricity of this eflipse.

¢) The coordinates of one of the focl are (0, 7) since a2 + ¢2 = b,

In addition, the coordinates of one of the vertices are (0, 25).
is distance of the origin of the focus 7 098
distance of the origin of the vertex V. 25

17. Using the graphica! representation and the equation of the asymptote, it is possible to deduce that the equation of
AL L
the hyperbola is e = L
in addition, the equation of the line passing through the greater segment is y = 0.5x + 4 since the segment passes
through the points (0, 4) and (2, 5).
The equation of the parabola passing through the top of the door is x? = ~12{y - 3} since the equation of its directrix is

x = 0 and the coordinates of its vertex is (0, -3},

a} The ccordinates of the upper right comer of the front {= 2. 29 = 5.14) are determined by calculating the
2
intersection paint between the hyperbola of the equation T- - ~6~y2—5 =1 and the line of the equation y = 0.5x + 4.

The maximum height of the building is approximately 6 + 5.14 m, which is approximately 11.14 m.
b} The coordinates of the doors’ anchor peints are determined by selving the two following systems:

Therefore, the eccentricity of the effipse

o XY d
* - 625 = 1 and y = -6.
2 3
o Ao Lo g and 2 = 12y + 3).

1 €25
The coordinates of the doors’ four ancharpoints are (-2.6, -6), {2.6, -6), (= 1.62, =~ -3.22) and (= -1.62, = -3.22).

Overview (cont’d)

18. The equation of the parabola is {y — 30)? = 20(x — 10) since the coordinates of its vertex are (10, 30) and the equation
of the directrix is x = 5.
Find the yvalues when x = 20.
{y — 30)2 = 20(20 — 10)
{y — 30y = 200
¥ == 1586 and 1, =~ 44,14,
The diameter of this car's headlight is approximatey (44.14 — 15.86} cm, which is approximately 28.28 cm.

19. Several answers possible. Example:
Let the equation of a circdle be x? + y? = r? it is possible to transform this equation into the equation of the elfipse:

{2 + y in which parameters a and b are equal.

Since in an eilipse, you have the refation a* = b? + ¢, you therefore obtain 7 = 12 + ¢ therefore ¢ = 0.
Since the value of parameter ¢ is 0, the foci are therefore located at the origin of the Cartesian plane.
Joseph is therefore correct.

Overview (cont'd)

20. a) The wlips are planted in the region defined by x? + y2 = 36. It can be deduced using the peint (3.6, 4.8):
367 + 4.8 = 36,
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21.

b} The roses are planted in the region defined by »2-5-—2-3” - “_:{fé" = -1. It can be deduced using the coordinates of cne of

the vertices of the hyperbola (0, &), the coordinates of one of the foci {0, 7.5) and the relation a* + b? = ¢
¢} The lilies are planted in the region defined by y? = 12{x — 6). It can be deduced using the coordinates of the vertex
{6, 0y and the coordinates of the focus (9, 0).

d) The daisies are planted in the region defined by ¥ = -12(x — 6. It can be deduced using the coordinates of the verlex
(-6, 0) and the coordinates of the focus (-9, 0). '

2
The equation of the ellipse associated with this situation is % + 1{;9 = 1 since the coordinates of one of the vertices are
(0, 6) and those of the foci are (0, -8).
The eguation of the parabola assodaied with this situation is x” = -8(y — 8) since the coordinates of its vertex are (0, 8)
and the equation of its directrix is y =
The equation of the line assouated Wfth this situation is y = G, 25 — & since the fine passes through the points whose
coordinates are {0, -8} and {2, -7.5).

2
To determine the coordinates of points A and B, solve the system of equations 2 36 1}60 = Tand x? = -8y — 8).

To determine the coordinates of points C and D, solve the system of eguations w3m6~ + L 1 and y=10.25x— 8.
The coordingtes of point A are (== -5.4, = 4.35). The coordinates of pot m Bare (=54, ~ 435)
The coordinates of point C are {= 4.33, = -6.92). The coordinates of point D are (= -2.93, = -8.73).

Overview {cont'd)

22

23.

84

a) Since the piece of wood measures 6.5 m by 10 m, it can be deduced that & y=24x,
the coordinates of the foci are (-3.25, 0) and (3.25, (). S BB
Using this information and the equation of one of the asymptotes, the values
of parametars a and b are determined.

It is known that% = 2.4, therefore b = 2.4a which allows you to obtain b? = 5.76a%, 425 :
It is also known that, in the hyperbela, a? + b2 = ¢ o
therefore a? + 5.76a% = 3.25%.
It is determined that a° = 15625 and h? = 9 : |
The equation of the hyperbola is therefore - 5625 % = 1. or 'ﬂ' -
b) 1) The minimum width of the tabletop coresponds to the distance between y= 2 o A
the two vertices (-1.25, 0) and (1.25, 0} of the hyperbola, which is 2.5 m, \y
2} In the adjacent graphical represenation, it consists of the distance between N
points A and B. AN
To determine these coordinates, sclve the system of equations
X 2w1and =5 Focusl 114
15625 9 y=" o
The coordinates of point A are (= -2.43, -5), e E
and these of point B are (= 2.43, -5}, ey
The maximum width of the tabletop is therefore 2.43 + 2.43 == 4.86 m. B/
: FiA
a) The relation b? + ¢ = a7 allows to deduce the value of parameter ¢ 567 + ¢ = 1067, ¢ = =90,

The coordinates of the foci are (-90, () and (90 )

Z
Since the equation of the eliiptical fence is 062 + ;’62 = 1 and you must find the coordinates of a point
whose coordinates are (90, y), you can substitute x by 90 and isolate the y-variable:

90 |y

To57 T <!
v 784
3136 2808
y? = 875.27
y = +29.58

The coordinates of the four comers of the stage are (90, == 29.58), (90, = ~29.58), (-90, = 29.58) and
(-90, = ~29.58).

VISION 6 B Supplementary resources « Answer key for Student Sock SN - Vol. 2 @ 2019, Les Editions CEC inc. « Reproduction authorized



b} Since you must look for the coordinates of a point whose coordinates are (x, 41) you can substitute y by 41 in the
equation of the ellipse and isolate the x-variable:
xt 412
= 1

xi 1455

106° ’ 567

1123 313
x? = 521313

X== 722
The coordinates of the spectator are therefore (= -72.2, 41).
The distance between this point and the origin of the Cartesian plane is V{-72.2)* + 412 = 83.03.
The distance separating the spectator from the singer is approximately 83.03 m.

24. a) 1) It can be deduced that the radius of the exterior circle associated with the red crown is 450 — 60 + 2 = 195 mm.
The equation of this circle is 2 + y? = 38 025,
2) 1t can be deduced that the radius of the interior circle assodated with the red crown is 195 — 41 = 154 mm.
The equation of this circle is x? + v? = 23 716.

b} You have the sguation:
X2+ {x+30¢ =237%6
2x* + -60x — 22 816 = {, from where x, = 122.86 and x, = -92.86.
Therefore y, = -122.86 + 30 or = -92.86 and y, ~ 92.86 + 30 or = 122.86.
The coordinates of the intersection points are (= 122.86, = -92.86) and (=~ -92.86, =~ 122.86).

Bank of problems

1. @ Determine the coordinates of the foci of the hyperbola,

You have:

27

a* 441 7
AP B

a’ 44'!“ -
L5147 337
d
@ =78396

The equation of the hyperbola is e = h

For the hyperbola, a* + b? = ¢, the foci are therefore located at points (0, = 35}, you therefore have:

35% = 4c{0 - 20}

= -15.3125 :

Since the coordinates of the vertex are (0, 20) and the value of parameter ¢ is approximately -15,3125, the equation of
the directrix is x = 35.3125.

e Datermine the infersection points between the directrix and hyperbola.
Solve the system of eguations:

LN SR
783.96 441
X == 353125,
363125yt
from where YT VTl 1
y = =33.8

The intersection points are (= 35.3125, z‘33.8) and (= 35.3125, = -33.8).

» Determine the cost of the repairs.
The length of the route to repair is approximately 33.8 + 33.8 km, which is approximately 67.6 km.
The total cost weuld be approximately 67.6 x $100,000, which is approximately $6,760,052.98,

The contractor can proceed with the road repairs since he will make a profit of approximately $239,947.02.
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2. Several answers possible. Fxample:

- & Determine the equation of the parabola. ,
The eguation of the parabola is (x — h)? = 4c(y — 3} since the ball reaches a maximum height of 3 m.
It is known that this parabola passes through peints (0, 2} and {18, 0).
By substituting these ccordinates in the equation of the parabola, you obtain the two following equations that consist

of two unknowns: ;
o (0 — hi¥ = 4c¢(2 — 3), therefore 2 = 4cand c = —
o (18 — h)? = 4cd(0 — 3), therefore 324 — 36h + W = -12¢
By substitution you cbtain:
324 — 360 + ht = 12[- E‘;)
324 — 36h + h? = 3k’
0 = 2h? + 36h — 324
hy == 6.59 and h, == -24.59 (1o refute}.

Therefore, ¢ =~ ~10.85,
The equation of the parabola is (x — 6.59)? = -43.4(y — 3).

e You can determine the height ywhen x = 9.

(9-6.59)7 = -43.4 (y-3)
y == 2.87 am
2.87-243 =044

The serve must therefore pass no more than 44 cm above the net, rather than 40 cm.
The coach did not evaiuate the situation properly.
3. The search zone corresponds to the shaded zone in the graph below.
¥ i .

AN,

8

Y

Determine the 4 intersection pomts ,

e The 1st point is located at the intersection of the hyperbola of the equation 71?? - "Jj/"g" -1 and the circle of the equation
x* + y? = 25.The coordinates of the vertex of the hyperbola are {0, 5), and the radius of the circle is 5. The coordinates
of the intersection point are therafore (D, 5).

e The 2nd point is located at the intersection of the parabola of the eguation (x — 6% = -4{y — 4} and the circle of the
equation x? + y? = 25, Solve the system of equations formed this way, and you will obtain the coordinates of the
intersection point, which are (4, 3).

e The 3rd point is located at the intersection of the parabola of the equation (x — 6)2 = -4(y — 4} and the line of the
equation y = x— 5. Solve the system of equations formed this way, and you will obtain the coordinates of the intersection
point, which are (8, 3).

 The 4th point is located at the intersection of the hyperbola of the equation ﬂ - 5—5 -1 and the line of the equation

y = x— 5. Solve the system of equations formed this way, and you will obtain the coordinates of the intersection point,
which is (= 12.1, = 7.1).
The intersection points of the boundary curves are {0, 5), (4, 3), {8, 3) and (= 12.1, = 7,1).
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Bank of problems (cont'd)

4. = Determine the information that concerns the parabola.
The eguation of the directrix is y = -5, and the coordinates of the vertex are (0, 5) since the distance that
separates tham is 10 cm.
fn addition, the value of parameter ¢ is 10 since the distance between the directrix and the vertex is 10 cm.
The coordinates of the focus are therefore (0.5 + 10) = (G, 15).
The equation of the parabola is therefore x% = 40(y — 5},

o Determine the information that concerns the ellipse.
The coordinates of the foci are (10, 0) and (-10, 0) since the distance that separates them is 20 cm.
It can be deduced that the curve passes through point (10, 4.5).
Since it Is known that the sum of the distances of a point of the curve on hoth fodi is constant, you obtain:
V0 — 1002 + {0 — 457 + V{10 — 100 + (0 — 4.5 = 20.5 + 4.5 = 25
Therefore, 28 = 25 and a = 12.5.
The coordinates of two of the vertices are (12.5, 0) and (-12.5, 0).
Using the relation b? -+ ¢/ = &, you obtain b? = 56.25. The coordinates of the two other vertices are
therefore (G, 7.5) and (0, -7.5).

. et XDyt
The equation of the ellipse is TS
5. Several answers possible. Example:
» Analyzing the 8§ iron, ¥
The adjacent is a graphical representation of the situation. 50“ NP
Based on this information, the equation of the trajectory is 2
{x — 501 = ~100(y - 47). aof -
The coordinates of the ball are determined as y=5: /
{x — 502 = -100{5 — 47) 30
X~ 100x + 2500 = 4200 20 St 0. 22)
X = 100k — 1700 =0
x; = 114.81 mand x, = -14.81 m (to refute). 104~ o i
The ball cannot reach the green with this iron; it will fall in the water, | (g2, 2l T meni 1629 a
0 40 80 120 160 200
¢ Analyzing the 7 iron. ' y
The adjacent is a graphical representation of the situation. 50“
Based on this information, the equation of the trajectory is e
(x — 60} = -200(y — 40). 40 ,fertex (90, 40)
The coordinates of the ball are determined as y=5: /
(x — 60)? = -200(5 — 40) 01/
x* = 120x + 3600 = 7000 oo it (0, 42)
x?—120x — 3400 = 0
X, = 143.67 m and x, ~= -23.57 m (10 refute). 40 o
The ball can reach the green with this iron. (2s.5) i 20059
0 40 80 120 180 200
= Analyzing the 6 iron. y
The adjacent is a graphical representation of the situation. &
Based on this information, the equation cf the trajectory is =0 )
(- 707 = L2y — 36.7), e Verex 7357
The coordinates of the ball are determined as y = 5: - i &
(x - 701 = 1% — 36.7) A
X7~ 140x + 4900 ~ 10 566.67 ot 042
x* — 140x— 566667 = 0 0
x, = 172,79 m and x, = -32.79 m {to refute). (128, 5)| Grien (165, 5)
The ball cannot reach the green with this iron; it will pass it. I -

O 40 80 120 180 200
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Bank of preblems (cont'd)

6. = Determine the zeros of the first jump. .

Since the parabola passes through the point whose coordinates are (0, -3) and the coordinates of the vertex are (6, 1),
it is possible to deduce that the equation of this jump is (x — 6)* = -9(y — 1).
The zeros of this equation are determined:

(x—=6)=-90—-1
X2 = 12x+36=29
X2 =12x+ 27 =190
x = 3andx, = 9.
The dolphin propels out of the water at coordinates (3, 0) and enters the water at coordinates (9, Q).

e Determine the zeros of the second jump.
Since the parabcla passes through the point whose coordinates are {9, 0) and the coordinates of the vertex are
{13.5, -3), it is possible to deduce that the equation of this jump is (x — 13.5)2 = 6.75(y + 3).
The zeros of this equation are determined:
(x — 13.5¢ = 6.75(0 + 3)
x? — 27x 4 182.25 = 20.25
X2 = 27x 4162 = 0
x = 9and x, = 18.
The dolphin enters the water at coordinates (9, G} and propels out of the water at coordinates (18, 0).
e Determine the coordinates of the vertex of the third jump.

Since the parabola passes through the points whose coordinates are (18, 0} and (26, 0), it is possible to deduce that the
value of parameter i is (26 + 18} = 2 = 22 since a parabola has one axis of symmetry. In addition, the curve passes
through another point whose coordinates are (24, 1.875). Considering that the equation of this trajectory is in the form
{(x — h)? = 4cy — k), you obtain the following system of equations:
(18 — 220" = 40 — k)
(24 — 22 = 4c(1.875 — k)
By solving this system, you obtain ¢ = -1.6 and k = 2.5,

The coordinates of the point that corresponds to the center of the hoop are {22, 2.5).

7. The adjacent illustration is a drawing made by using the process
meniioned below:

It is possible to draw an ellipse whose major axis has a length of 10 cm
and whose minor axis has a length of 8 cm. The distance between each
focus of the ellipse is 6 cm.

Bank of problems (cont'd)

8. ¢ Determine the eguations of the circle and ellipse.
The equation of the cirdle is x2 + y? = 1000
The major axis of the ellipse has a length of 4000 m since 1t is two times longer than the diemeter of the dircle.
The minor axis has a length of 2000 m since it is 1.5 times longer than the diameter of the dircle.
x? o
15007 + 20000 1
® Determine the coordinates of the infersection point A,

Solve the system of eguations:
4
y=3x
x4 y? = 10007
The coordinates of point A are (600, 800),.

The equation of the ellipse is therefore
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e Determine the coordinates of the intersection points B and C.

Since the pink trail is perpendicular to the turquoise trail, find the eguation of & line whose slope is —= and passes
through the point {6CC, 800).

Obtain v = *%x + 1250,
To determine the intersection points, solve the system of equaticns:

BN
15002 * 20007~ 1
y=2x+ 1250

The coordinates of point B are (= (= -695.8, =~ 1772).
The coordinates of point C are (= 1496.96, =~ 127.28).

9. This situation is representad in the Cartesian plane below where certain measures are deduced from the situation.

y
&
4¢5 <1w, a8}
A\ (212, 560)
i
s (150,07
-4pol-2obd O] 1%00 40!
I JG
/ NN
/i

e Determine the equation of the external hyperbola.
It can be deduced that the external hyperbola passes through the vertex whose coordinates are {150, 0) and through
point B whose coordinates are {212, 300).
Using this information, the equation of this hyperbola is determined:

L2120 300°
22 500 b?
B 0.9975
b =~ 90 225 y :
The equation of this hyperbola is 25'506 90y225 ~ ]

- Determine the diameter of the base of this nozzle.

Find the width when y = -400. By substituting in the equation of the hyperbola, you have:
XL A00E

22500 90225

X, = -249.8 cm and x, = 249.8 am.

The width is 249.8 » 2 = 499.6 cm.
The manufacturer is correct, the diameter of the base is approximately 4.996 m; it is therefore less than 5.2 m.
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