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l Trigonometric functions

! The seeding machine

The following example of a process using an asparagus seeding machine can help

the students complete the fask. -

Diameter of the circular | Rule, where H represents the depth {in cm)
Seed . - .
mechanism (cm) in relation to the ground and
x represents time {in min)
Asparagus % = 19.1 H(x) = 9.555En~3§5x + 7.05°
Broccall L9 H(X) =~ 9555 + 8.95
Pumpkin 20 ~ 6366 Hix) = 31.83sin 2 + 29.33
Cucumber £ 796 Hix) = '3‘985in§x + 1.48
Melon 955 HUX) = 4.77sin 3 + 2.27
i 15 49 e w3
Leek o 4,77 H{x) 2.39 sin S - 1.39
Tomato 2 159 Hix) ~ 7.96sin5x + 736

The adjustable incline

e Calculation of the diameter of the
circular mechanism.
C="nd 60
£ = 60 cm; therefore d = -
+ Finding the rule of the
sinusoidal function.
A= 50 am o+ 2
T
30
A= —om==955and A = |a],
therefore g = 955
200 am/min + 60 cm/fturn =
10 )
3 tarn/min

P:%therefore b "%
h=3X ’

5
h=0 kmgf--cm——lScm

Hix) = 9,555§n%ﬂ:x + 7.05

The folfowing example of a process can help the students complete the requested part of the Student Book.

To caleulate the length of the hydraulic cylinder AG, you must calculate the cosine of angle DAF. To calculate the length of the
hydraulic cylinder DG, you must calculate the sine of angle DAF.

Since A ACD ~ A ADG based on the minimum condition of similar triangles AA, and £ ACD == £ DAG, the length of the

steel rod AC is obtained by: m AC =

1
sin DAG
The length of the steel rod AE is obtained by: m AL =

= cosec DAG

i _
ARG — SEC DAG.

Since A ACE is a right triangle whose right angle is located at vertex A, the fength of the steel rod CE, is obtained by:

mCE = \[mACR + [mAEV

Angle of

Hydraulic | Hydraulic

it?] Cezi 2 ?;; aen(?)f AHQ:E)DAF Am_(:j:;d?AF c‘g{gn( ‘if)f ngn( ?ne )r R(& ;QE Ro(;i ;\C Pi?;:q )CE
80 10 % 0.9848 0.1736 1.0154 57588 5.8476
70 20 % 0.9397 0.3420 1.0642 2.9438 31114
60 30 7 0.8660 0.5 11547 2 2.3094
50 40 %T 0.7660 0.6428 1.3054 1.5557 2.0309
4G 50 —I_g 06428 0.7660 1.5557 1.3054 2.0309
30 60 % 0.5 0.8660 2 1.1547 2.3094
20 74 % 0.3420 0.9397 29238 1.0642 . 31114
10 80 %T- 0.1736 (.9848 57588 1.0154 5.8476
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Prior learning 1

a. = 14577 m . =643t m ¢ = 3859m d. =

Prior learning 2 : _
a. 1) 30° 2) 60° 3) 60° 4y 60°
b. 1) 10m 2) 10V3 m 3 10m 4) 10m

Knowledge in action

1.a) 1) 40 cm
2} The Pythagorean theorem {m ABJ2 = (m ACY + {m CBY
b) 1) 40.5 am
2) in a right triangle, the length of the altitude drawn from the right angle is the geometric mean of the length of the
two segments that determine the hypotenuse: (m CDJF = m AD X m BD
€} 1) =198 cm
2) In a right triangle, the length of a leg of a right triangle is the geometric mean of the length of its projection on the
hypotenuse and the length of the hypotenuse: {m AB)? = m AD X m AC
d 12w
2} In & right triangle, the length of a leg of a right triangle is the geometric mean of the length of its projection on the
hypotenuse and the fength of the hypotenuse: (m BC)2 = m CD x m AC

Z.a) 24 m b} —%9 or =923 tm €) % or = 3,85 cm
3. ‘ Length of segments
b c m n h
arl 9 12 15 5.4 9.6 7.2
by a5 | 85 20 4 16 8
g o 7.5 125 8 45 6

Knowiedge in action (contd)

4, The perimeter s approximately 24.07 cm.
3136

5. To77 Cmor approximately 2.91 cm.
6. The costs of this repalir are $233.66.
7. = 57.74 cm?

Knowledge in action (cont'd)
8. = 267cm

9, == 327.02 cm?
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10. a) Calculation of lengths Geometric statement b) . Geometric
— — = : Calculation of lengths statement
{mADP + {m DCP = {m ACP? The Pythagerean theorem, - — — ‘
(m AD)? -+ 52 = g2 ‘ {mBDY + (mCDY? = (m BCR | The
(mADR + 25 = 64 25V39Y | o, _ s o=y, | Pythagorean
[m AD)? = 39 ( 39 ) + 57 = mBCF | honrem,
mAD = /39 52 495 = (mBCy?
{mACY = mAD x m_ﬂ@ In a right triangle, the length of 1600 (m BCY
87 = V30 x mAB | a leg of a right triangle is the 39
64v39 — geometric mean of the length of A3 B
39— MAB its projection on the hypoténuse 39
and the length of the hypotenuse,
mAD 4+ mEBD = m AR The length of a segment is
. e 54\3D the sum of the lengths of
V3% +mBD =g | the segiments that define
mBD = ?ﬁaﬁ;ﬁ /| s stgtemem.
B = 2539
mBD = 5
T1. =~ 0.5865m
Knowledge in action (cont’d)
12. 12,99 om
13. a) = 315.67 cm? b) =~ 74.95 cm? ¢} = 167.14 cm? ' d) = 55.12 cm?
$4. 2331 om
Knowledge in action (cont'd)
15. a) x =~ 2.54 cm by x=3¢em ¢} x=06.24cm
y=6.52m y==52m y==641cm
z==16.78 cm z==2.6m z= 10.25 cm
dj x=5m e) x= 975 cm f} x=52cm
y==6.67m y == 16.31 cm ¥ = 10.39 cm
z= 533 7= 837 tm Z7= 2078 tm
g) x=1cm h) x = 542 cm ) x= 886cm Iy x=4om
y= 849 um y=~2.08cm y== 1225 cm y=16cm
7= 2.83 on =5 m : 7= 7.07 cm 7=8V5
Knowledge in action (cont'd)
16. 3079.49 cm?
17.8) = 4595 m b) =57.77Tm € =~ 10.82m dy = 2773 m

The trigonometric circle

Problem

C = 2arwhere r = 1 km
C o= 2mkm
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Tkin _ mZAGB
Zmhkm — 360°

m /£ AOB = (w?)

B(i cos(ﬂg) , Tsin (Lig)o)

The coordinates of the ship at point B are approximately {0.54, 0.84).

Activity 1

a. 1) 360° 2} 2wrunits.
. 80

h. 1) 2m times 2) ( )

¢. The length of the arc is equal to the length of the radius,
d. 1) 2w radians. 2) m radians. 3) TZL radian, 4} @radlaﬁs

e. 1) The length of the arc’is the same as the radius.
2} The fength of the arc is double the length of the radius.
3) The length of the arc Is 4.5 Uimes the fength of the radius.
4) The length of the arc is 8.71 times the length of the radius,

£ L=r0

Activity 2

a 1 {1,0 : 2340, 3) (-1, 0) 4 (0,-1)
b. 1) Triangle BOP. is a right-isosceles triangle. 2) %}radian.

¢ Letm OB = mBP; = x
The coordinates of P, are therefore (x, x)
Based on the Pythagorean thecrem, you have x? + x* = 1,

Therefore, 2x?= 1
1

X' = E -
_ [
o= \‘2 B
x=4- therefo;e the coordinates of P, are (“%2“ %Z)
2 V) VZ oy (ﬁ M2
L T C = R
e. 1) Itis a right triangle that has a 30° angle.
2 %radiaﬂ.
£ 1) 'In a right triangle, the length of the side opposite PANNTZES 6)2 = 1¢ where y represents the length of OB.
to a 30° angle is equal to half the length of LT
the hypotenuse. _ pr=1 {g)
yr=1- !
4
3
=
3
Y=y
_ V3
T2
V3 1) V3 V3
o v (3] v (5] ) (33)
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Activity 2 (cont’d)
h. 1) Itis a right triangle with a 30° angle.
n .
2 5 radian.

i. 1) Inaright triangle, the length of the side opposite 2) ¥k (%)2 = 17 where yrepresents the length of BP .
10 a 307 angle is equal to half the length of , ..
the hypotenuse. y=1- (5)
y 1
po=1-g
3
y2 . Z
3
y = '\/g
V3
y=
: -1 V3 1 V3 )
. (7' 7) 2 (7 ) 3 (3- z)
k. 1) cosO 2) sinB
Activity 3
a.

Distance between the end

of the agitator and the guard rail
Distance
e &

250 I ﬁ‘ 1
200 | n

15

100

| i
o
o
ey
FHT NI R L, o
s
R S
e e,
S
s P SR
pu—
L
]
Rt S
s
S
I W
I

S
e W
-
s S
[ S e

50

L

- Time
(s)

b. Domain: [0, 60] s, range: [50, 230] cm.

¢. The agitator is at its initial position at 105, 205,305,405 505 605, 705, 805,905, 1005, 1105, 1205, 1305, 140 5,
1505, 1605, 1705 1805 1905 2005, 21905, 220 5, 230 5, 240 5, 250 5, 2605, 270 5, 280 5, 290 5, 300 s,

Technomath

a. 1 m 2 AOB = 1 radian on Screen T and m £ AQOB = 1 radian on Screen 2,
2) m £ AOB =~ 57.3° on Screen 1 and m £ AOB = 57.3° on Screen 2.

b. This length is 1 radian.

€. 1) m £ ADOB = 68.75% on Screen 3 and m £ AQB == 166.16° on Screen 4.
2y Arc AB has a length of 3.192 ¢m on Screen 3 and a length of 5.568 cm on Screen 4.
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2) The intercepted arc has & fength of 15.75 am,

Practice 5.1
1. &) A rad
) 13

e} ‘Zg rad

2. a) 30°
e) = 401.07° or

3. a) In the 3rd quadrant.
e} In the 3rd quadrant.

4, a) 0 b)

V3
g) 1 h 5
5 a} 6 by -1

1260°

A
b) % rad
In

1) Yé-rad

by 75°

f) 36°

b) In the 2nd quadrant.
f} In the 3rd quadrant.

¢ 1

i} Not defined.

Nl

'y %{ rad
35m ik
g) = rad or - rad.
¢) 2/°
-360°
9 —

Fi 9
¢} In the 3rd quadrant.
g) In the 3rd quadrant.

d V3
R

2) 2

) -1
31

e} Not defined.

s
d) 5 rad

257 “1in
k) Ty rad or e rad.
d) 540°

h} = 42.97° or 12°
I

d} In the 1st guadrant,
k) In the 2nd quadrant.

h V3

-1
) V3

Practice 5.1 (cont’d)
6. b i5:, B i,

g s B

Practice 5.1 {cont’d)
7. a} 1) Maximum: 1

by 1) Maximum; 1
8. a) Zmrad

e) % rad

6
-3
3 3 1.8
16 4 4
37.8 18 2.1
9 == 1,97 456
i
1 9 g

2y Minimum: -1
2} Minimum: -1
In
b) T rad
3n

) T rad

3} Period: Int
3) Period: 2t
¢} = rad

g) %{E rad

d) %1 rad

h) = 2.69 rad

10. No, since the nature of the periodic function is that a value of the dependent variable can he associated with more than
one value of the independent variable.
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Practice 5.1 {cont'd)

12. a) 1) In the 2nd quadrant. _ 2) %@- rad
b} 1) On the yaxis, between the 3rd and 4th quadrant, 2) %ﬂ rad
¢} 1) In the 2nd guadrant, 2) 2; rad
d) 1) On the y-axis, between the 3rd and 4th quadrant. 2) 3?;1 rad
e} 1) In the ist guadrant. 2 :g rad
) 1} In the 4th quadrant. _ 2) %" rad
L V3 . A Vit N5
13. a)—2 5:))7Z g =1 d)—5 g)— : f) =
sinax
14. tan%ﬁ = 32,r = 5 wh
COS’?
15 4, B, b, B8
16. a) The length of this hedge is approximately 33.16 m.
b) 316 11053 cedars, 111 cedars X $4.50 = $499,50. The landscaping of this hedge costs $499.50,
03 9
Practice 5.1 (cont'd)
17. a} 10 by 1) 1 2} 1 3) 2
18. a) The mean radius of the ISS orbit is 6718 km.
B} 1) The ISS moves at approximately 0.0012 rad/s. 2) The 1SS moves at approximately 7730.85 m/s.

3) The 1SS moves at approximately 27 831.06 km/h.
19. The rotational velocity of Drum B is 4.8 rad/s.

Practice 5.1 (comtd)

20. m AB = 639.163 km = m B

mBC = 218.127 km = m BD

m (D = 543.056 km

The space probe has therefore covered a distance approximately 2257.64 km.
21. a) 26.25 ¢m by 70cem ¢} 105 cm

22. The minimum radius of the torus is 245.25 m.

Trigonometric functions

Probhlem

On }uiy 19, it is preferable for a saithcat to leave the port between 6:30 a.um. and 11:30 a.m. or between 5:30 p.m. and
10:30 p.m., once the tide lowers and moves foward the ocean.
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Activity 1

a. 1) 2mrad ' 2) 7t rad 3) %rad 4) %rad
e V2 V2 -1 V3
b. ) (T, 5) 2) (W)i’mj_) 3 4} (\7, —?_)
5) (-1,0) 6 (% %} 7 (0,-1) 8 (1,0)
¢ 1 fB)=snd 2 A6 = cosh

d. A horizontal transiation of 3 in one direction or another based on the curve that is considered as the Initial curve.

Activity 2
a. 1) 50 000 peaple. - 2) 10 000 people. 3) 30 000 people.
b. 12 years.

Activity 2 (cont'd)
¢ 1) 20 000 2) g 3) 3 4y 30 000

d. 1) Both expressions have the same value, which is 20 000.
2) Both expressions have the same value, which is 7.
3) The coordinates {h, k + a) correspend to a maximum of the function.

e. For function { cosine is used; however, for function g sine is used. The parameters are identical, with the exception
of parameter h.

f. The values of k are identical; however, the values of b differ by 3, which corresponds 1o one-quarter of the period.

Activity 3
a. 1) The zeros of the sine function coincide with the vertices of the cosine function.
2} The zeros of the sine function coincide with the zercs of the tangent function.

b. 1) To the zeros. -2 To the vertices.

¢. 1) The tangent function is not defined for the values of x which correspond to the zeros of the cosine function,
2) The period of the tangent function is half the period of the cosine function.

d. Several answers possible. Example:

kA e 3
B I N S N S A o W

tanx 0 1 undefined, -1 0
Snx 0 1 lundefined] - 0
COS X

e. The zergs,

Technomath

a. 1) Parameter h. 2) Parameter k.

b. 1) One of the curves underwent a horizontal transtation in comparison to the other.
2) One of the curves underwent a vertical transtation in comparison to the other,
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¢. 1) The parameter h of the equation associated with Y. in Screen 5 equals 2 more than parameter h of the equation
associated with Y, in Screen 6.

2} Both curves are identical.

3) (A k) = (0.5, 1) in Screen 6 and (A, &) = (2.5m, 1) in Screen 5. Both points have the same y-coordinate, but their

x-coordinate differs by 2m.

d 1 4 2) In comparison with the curve associated with Y, the curve associated with ¥, is
. {‘ translated = units to the left and 4 units downwards.
RAR s , ,
g el LS o 3y Several answers possible. For example. v = sm(x + %‘} - 3,
- dh ™. ,.,-/ -_J_\‘\w
-4
Practice 5.2
i Rule Amplitude | Period | Maximum | Minimum
a)i fixd = sin 2(;( - i’—) + 3 ] % 5 -1
by Al =15cosa{x+3) ~5 1.5 2 -3.5 6.5
 3q AR Am
| = 351n3.5(x 2]+ 6 3 : 9 3
d) | fix) = 6cos%(x— 8) +7 5 10 13 i
e} | fx) = 10sin0.5(x + 34 10 4n 6 -14
i A X
2.a) 0 b 9%
dj e} 0 ) f}
I n S
o) = h} 5 =
3. a b
) Vi ) , RS T
| A S " ! A0 !
| ol
\ g ) (_5
\ -
o Rar 3’{’ ot Han A2 X
16 -1 46 0 05 1 1h ¥ ’ ' )
¢ d
) Vi ) Yk
5 0,
M VRIS N AN /
\ A T
: . N
T . W IS M Y AV -
\ ,'Z \ — lord fred 7 0 B AMr X
\,/fg % 1
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e H
) Ji ) )
? : X
! 1 I /
/ [ / - -
9’ C.l.4 3( 20 / 3 X b 3 P |0 1 ) ¥
/] B ARy \ / i A /
JaERmEY a8 AN
L L {1 7 3. i
) Wi o >
4d.a) = A E R
by 1) 1Cand 0 2y 7and 5 3} 3and-5

o} Several answers possible. Fxample: /(x} = -2sin2(x — 3} — 8

Practice 5.2 {cont'd)

Practice 5.2 (cont'd)
6. a) 1) flx) = smz(x - g) + 0.5
b} 1) i) = 3sinmix) — 1
Q1) AN = 65\’:13{()(4— 41)
d) 1) flx) = 0.75snJx + 0.05
e} 1 f{x) =-Zsindx — 1
f) 1) 0 = TsinFlx— 1) =7
7. T{x) = 120sin 10mx

2) i) m cos2(x - %ﬁ) + 0.5

2 ) = 3cosm{x + 0.5) — 1

4
2y = -~-o.75cos§(x~ 1+ 0.05
2) flx) = 2cos4(x + ig‘i) 1
2y flx) = 7'(;05%()( — 4y~ 7

2} flx) = 6Bcos ﬂ;( X i)
|

Practice 5.2 (cont'd)

8. a)y= tan%x

¢) v= f'O.Stan(x + E)

b) y==7.83tanlx - 0.5 + 0.5
d)y=-2t@nx—1

y; _
9 a) Time of nautical dawn B) f{x) = -1.853in %(x — 3) -+ 4.5 where f(x) represents
Time in this region the time of the nautical dawn (in h) and x represénts
() 4i the time elapsed since December 21 {in months).

10 |

8 H

4]

FI N y
; e )
\\ //
2
D 24 86 8§ 10 12
Time efapsed since
December 21
{months)
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Practice 5.2 (cont’d)

16. a) 1) T T T R S| 3w | Tim
X IR RN 0 I O R O e i
flx} 0 1§ %? 1 3? 10 %? 1| 3] o
)+ gl 0 0 0 ¢ 0 0 0 0 ] 0 0

2} It can be noted that g(x) = sinl{x — ) always results in the apposite of flx) = sinx.
b} i{x) = cos{x — m) '

11. The bell can be heard 12 times every minute.

12. The dafly variation of the angle of oscillation of a Foucault pendulum located in the city of Québec is
approximately -4.58 rad. :

Practice 5.2 (cont’d)

13. flx) = 45sin %{X) where x represents time (in years; and f{x} reprasents the number of sunspots noticed.
14. ¢ 10 rpm = 0.16 ipm '

¢ Each second, the wheel does a 0.16 tumn = 60° = %rad.

Let £ be the height {in m) of the broken blade in relation to the surface of the water and ¢, the time {in s).

oAl t=0 h=22m. eAtt=3h=0m,
eft =1 h=33m eAtt=4 h=-1.1m.
e AU T= 2 h=122m eAf=5h=0m
. Height of the broken blade of a paddie wheei
Height
m &
3 1A ~ N AN 7 [
71\ 71\ AR /1N 71\ y
, X \
\ [ \ / \ ll \\ ll \ /
? \ LY Vo V| VIR,
° 4 LI o T RN B 2N e
» ./ \/ A/ \./ \/ is)

Problem

Activity 1
a. 1 3°C 2) -1°C
b, Aftero h, 18h, 30 hand 42 h.

¢. The solution to this equation allows you to determine at which moments the temperature is 2°C.
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d. %rad or Eél rad.
e. 1} To go from:
e Step (1) to Step (2), you subtract 1 from both sides of the equality and then divide by 2.
e Step (2) to Step (3), you apply arcsin to both sides of the equality to remove the sine found on the left side.

w Step (3 to Step (4), you determine the values of 6 for which sin 6 = thch s “5 aa”ad =
® Step (4) to Step (5, you multiply by 12 and divide both sides of the equahty by .
o Step (5 to Step (8), you add 6 to both sides of the equality.

2y These values represent the moments in a period where the temperature reached is 2°C.
£ 1) 24h 2) These two expressions allow you to determine the roments of the second day when it is 2°C.

g 1) 2sin%{x -6+ 1=2 2y During the intervals [0, 8] and |16, 32] and [40, 48},

Practice 5.3

dn 3 In ﬂ}
)

B "t 5 8m lw omomom 4w 3m o In
1"a) 3{ 2! 31 21 3!2f3|2|3f 2:3 b){0,15,2,35,4}
45 40 4 4 3" 3037 3
4 ' 2 5 8 11 14 17 20 23 26 29 37 35 38 A1 44
e) There are no solutions. f) {9. 539G 5 5 9 0 6r 6 55 g 9}
{XER]X“‘” S+ 16w x = 9 + 16nm, n € 7} b} {xeﬁ@ix:% 4nvw~%~+4n nEEZ’]
{x@@}x~*w+4nnezi d){xe@%[x:z 6nmvx~~—2§f£+?6mn62}
{XENM(—M*‘J’H vxlu§%{‘~+mc,neéz} i {xER]x:?"-Fnrr,n&EZ}
3. a) The function is; , ,
- ~ 3:n: 5"( o T Jin 23
® positive over | -2, - Ui vl KX 12 U! 12,2ni
. -1in "BR “hn 14 Tn 1m0 197 23m
vnegattvecverl TR U‘“Q 1U|12, 5 U,D’ o
b} The function is: o )
» positive over |—, =| U 1z Eﬁj
P N7 el R
_ ; Coem x 1in 13n
® negative over | -, U[ﬁ’ g UI“ g , 3 ]
¢} The function is: ] ]
it Ly DO Telw dwp i ﬂ’ mox 3 3”17' | 1 55‘[ EEL ]
eposafaveoveriBn,z U{TZ’Z__Ur_ }2*2lU,4=2,,U{,- U 53 U“]Z,Bﬂ:,
27 3 -ihn 1w Iz 3= 3 2w e 33n
onegatlveoveriz, 0 U 5 EZJU 7 U]2,4 J 2,1 UT et
d} The functicn is strictly negative.
e} the function s strictly negative.
f} The function is: :
eposstveoverlm I U|7, {UI 3' Ul"]f-,éé[,
® negative over]O,%U‘ ] ‘2 'LJ EB,%I.
it 2 - m 1
4. a) XER]XE-§+nnvx:?+nn,n€Z b} XERIX"»"ZT—HM,HEKJ
) ‘{XGR[X—‘J; +n;n:vxw-:%§+nﬂ:,n62} d){x&;[@i\x:% - 2, nez
e){xeﬁ@\xw%Jrnnvx:2~§+m,n62} f) {x@ﬂ?ﬁ}x:%+ nnvxz§§+nn,n62}
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Practice 5.3 {cont'd)

5. a) [3.61,-1.61,0.39, 7.39) b) {% = 121}
¢) -1.75,-1.25,-0.75, 0.25, 0.25, 0.75, 1.25, 1.75} d) 0.916 and 1.583.
) {Lﬁ T f) {ﬂ = 3 131}
127127 12) 888 8
6.2) and - b) 0, 7t and 2. 9 0% Tandom  d) Fand 2, e) 0, 7 and 2o,
T 3 4 Sx E 3 o 3 An
) i}and Tﬂ }jand %E h) %and 7”: i) %and w_%
’ 17x 137 5 o Tml o Mim 19al 0 T3 ]
7.a) | ““z“zri U ] Y g 24l }“za“z“zr U Bt
27:T 195 -1in 3"1: S5a 13m
b) 15676 (Y i e Y e e
3m 5w Tl 13::
o 5 vl
dy [0, 4]
)l 3:5,% U In 2 U !n hf U= 33?'

f 500

Practice 5.3 (cont'd)

8. LU E [u %N[U ]g g‘ U, by ... U F;l%‘ UJ_Q%}UW,@ U
..U ?2 ; L 133231%1 23;“ 7; U, d)xzzv‘%}nwhefenez
e) u{% Z;uJ%% U ?;ii‘ U... f ..Ut “F U s =f~%ﬂ§§‘— U
9. The parachute deploys after 15 s.
10. Leana’s feet touch the bottom for 400 s.
11.a) ..U %E% u % %{u ]%“ﬁ—" uU... by .. U }Oﬂ U in%’i U]zn,%"? U
12. During the first 10 seconds, the eye of the needle goes through the material 160 times.
Practice 5.3 {cont'd)
13. a) This person jumps 400 times throughout this workout session.
b) Cach jump lasts 0.125 s; therefore this person's feet do not touch the ground for 50 s.
14. a) 1) = 0.2679 cm? 2) = 0.364 cm? b) 1) £ rad 2) 5 rad
15. a) 1) 600 times. b) 1) A10.00835,0.04165,0.1083 5, 0.1416 s,
2y 1200 times. 2} At0055 0.15 0.155,0.25, ...
3) 1200 times. 3) At0.0755, 01755, 0,275, 0.375s, ...
<) 1 300 times. dy 1) At0.355 0,755 1155, 1.555%, ...
2) 300 times, 2) At0.0165 02835, 04165, 0.683 5, ...
3} 150 times. 3y At0.055,0.255 0.455, 0,65 s, ...
Practice 5.3 (cont’d)
16. a} 1) - . 2y -5m :
h)nAte 165,055 0835 .. 2) At0s5 035065 15, ..
3) At0.25 045055, 075 4) At0.275,0.385 06750725, ...
5) AL 0.0835 0.255 0,416 s, 05835
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17. Yes, Joseph is right because -3 represents one-quarter of the circle, which is 90°. Once you move away from the quatter of
the circle, the value of the sine becomes the value of the cosine.

18. During one minute, the sailboat is found in this situation for 20 s.

Practice 5.3 (cont’d) .

19, a) 2 am b} 6 um
20. a 2 T
) zﬂ by y= v—sm(x + ﬁ) D y= \‘,mcos(xf 4)
f+lg ) |- sinx ] c) 1) {X&I]Q?.!x:z—i-chvx:?JrZrm,nEZ}
/\ N e . < 2y These values are associated with the maximum of
7 A Y\ﬂ° é the function  + g.
/ % /1 h /¥ _ ; |
;};] T l\f’% KA i ’fz\ f if.jéw Ty d) 1) {X R i X = % + 2AmV X = “; + Z2nm, & Z’f
; 7 [ / IANE 2) These values are associated with the maximum of the function £
g Joopx || ! T e} 1) {x& R | x = nx where n € 7}
- 2} These values are asscciated with the maximum of the function g.

21. a) The mean temperature of this room is 20°C.

b} The person is uncomfortable for approximately 13.33 min for every 20-min period. She is therefore uricomfortable for
approximately 960 min or 16 h.

¢) The mean temperature of this room s 20°C.
d} The person is comfortable the whole time.

Trigonometric identities

Problem

Several answers possible. Fxample:
i
The exaci value of tan %'s % which is approximately 0.58. Based on the stfategy suggested by this student, the exact value

of Tanﬁ would be ﬁ which is approximately 0.29. Yet, i you calculate tan ﬁ with a calculator, you obtain

approximately 0.27. The strategy suggested by this student is therefore not correct.

Activity 1

a. 1) The length of the beam AE corresponds to the cosine.
2) The length of the beam CE corresponds to the sine.

b, (mAE) + (m CEF = {m AC), which is (m AER + {m CE)2 = 1.

1) & £ CEA = £ CED, because both angles are right angles.

o £ ACE = /£ (DE, because both angles are complementary to angle CAE.

e AACE ~ A CDE, two triangles that have two corresponding congruent angles are similar (AA).
2) e £ ACB = £ ACD, hecause both angles are right angles.

e £ BAC = £ ADC because both angles are complementary to angle ABC.

e AABC ~ A ACD, two triangles that have two corresponding congruent angles are similar (AA).
3) e £ ACD = £ AEC because both angles are right angles.

o £ CAE = £ CAD, based on reflexivity.

e AACD ~ A ACE, two triangles that have two corresponding congruent angles are similar (AA).
4)y e £ BAD = Z AEC, because both angles are right angles.

e £ ABC = £ CAE, because both angles are complementary to angle CAB.

¢ A ABD ~ A ACE, both triangles that have two corresponding congruent angles are similar (AA).
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d. The length of the beam CD corresponds to me . which is tan .
Activity T (cont’d)
m BC 1 1 e
&N T Gne 2) mBC = po—r 3) They are multipficative inverses.
AD i 1 e
1) E%AQ = 030 2) mAD = = o0 3} They are multiplicative inverses.
g. (mACY + (m CD)? = (m AD)
sin g 1 — i ' g
h. 1) TS TR ) B=4a 3) They are multiplicative inverses,

Activity 2

:i

a. 1) i} False because sén(% . %) == (},96 and s n~ + sing == 1.57.

(VS

iy False, because cos G

JT) = ) and cos~ — oS = -1,
iify False, because tan (g + 735) is undefined and taﬂ~ + tang ~—\3—
iv) False, because sin(n - %) = %and sinme — s;ng = \’2 :

2) The sine, cosine and tangent trigonometric functions are-not distributive over addition, nor over subtraction.

b. (1): Sides CD and EF are parallel because they are hoth perpendicular to side AD. :
£ ACD = £ AFE because if a segment intersects two parallel segments, then the corresponding angles are congruent.
£ AFE = £ BFC because two angles opposite the vertex are congruent.
£ ACD = £ BFC, based on the transitivity of both previous expressions,

(2): £ CAD = £ CBF because both angles are respectively complementary to angles AFE and BFC, both of them are
congruent, because they are opposite the vertex,

(@) £ ADC = £ BGC because both angles are right angles.
(@) AACD ~ ABCG because two triangles that have two corresponding congruent angles are similar (AA).

¢. You can go from:
e Step (1) to Step (2) because m BE = m GE + m BG and m GE = m D.
¢ Step (2) to Step (3) by adding two fractions. - -
e Step (3) to Step (@) by multiplying the expressions m—@ and m—% by a unit fraction
@ Step {4) to Step (B) by commutativity over the mult!phcaimﬂ -
e Step (5) to Step (B) since sin CAD = % cosBAC = *Xé" tos CBG = H and sinBAC = %
® Step (6) to Step () since AACD ~ A BCG based on the minimum condition of similar trangles AA, 2 (BG = £ CAD.

Activity 2 (Cont’d )
d. You can go from:
o Step (1) to Step (2) because m BE = m GE + m BG and m GE = m CD.
e Step () to Step (D) by subtracting two fractions,
s Step (3) to Step (@) by multiplying the expfesssons —_ and = by a unit fraction.
e Step (4) o Step (5) by commutativity over the mainphcanon
e Step (5) to Step (6) since cos CAD = m—%, CosBAC = w;\"é sin(BG = T and sinBAC = = i;.
s Step (B) to Step (T since AACD ~ ABCG based on the minimum condition of similar triangles AA, £ CBG = £ CAD,
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1 — cotfxsinx = 1 — cotfxsinfx

@ 2019, Les fditions CEC inc. » Reproduction authorized

_ sinfa+ b oy sinfa— B
e 1} tanfa + b = wosle— h 2) tan{a — b = osla— b
_ sinacosh + sinbcosa _ sinacosh — sinbcosa
" cosatosh — sinasind 7 cosacosh + sinasinb
sinacosb ++ sinbcosa sinacos b~ sin hrosa
_ wsacosk _ [05acos b
 wsawsh - sinasind  cosacosh +sinasing
W05 acosh C0sacas b
singcosh | sinbeosa sinaccs b sinbresa
_rosacosh | cosacosh _ cosacosh  cosacosh
©cosecosh  sinasind © Gosatosh | sinasinh
cosacosh s aC0s b C0saccsh | (0sacoib
sina . sinb sna _ sinh
_ coca wsh _ cosa ey
T e, b EPRCTENE;
osa”ocosh osa cash
_tana + tand __fana—tand
71 —tanatanb T |+ fanatanb
~ Practice 5.4
1. a) cos’x b} sinx ¢} costx )1
e} 1 ) tanx g) ot x h) tan?x
ﬂ/‘i i } tf.MYN
2. 8) 2L b) 3V7 08 d 2L
8 21
3159 46159 4 EVE
3.8 T b) =37 CANF d) 3
22 1 1 N2
4, a) 3 b) 3 ¢ -2V12 d} 3
3 A L3 4
5. a} 5 b} 3 ) 3 d) 3
3 3 5 A
6. a) : b) 7 c} 1 d) 3
Sa o, An E nobdw o, 8w
7. &) {-2m, 0, 27) by{a,zn, 2o, 2 o, }
gy 8w wom A g T
AR v i vy 3'3} d){z 2 2}
. St w7 oz om S 3w 13m 1Un
e} No solution, f){z, 6 6 2’6‘6’2'6’6}
Practice 5.4 (cont'd} _
8 a)i b} sin?x €) cosec’ x d) sinx e) secx 1
cos’ x — cost x
9 T =
sinfx — sintx
cog? xf_l:_ws’ 4
sind x{1 — sintx)
costx X sint x
sinlx X .costx
1 =1
= - i = -
[+ =~ = - Vb 2y /2 \VE
0.2 20 pvicr gve-vz @ g0 v p VIR
11. a) sinfx =1~ cot’ xsin’x b} sinxcotx= cosx
_ — 1 Y2 ,
1= costx =1~ cotxsin’x sinx <X o coox
sinfx s sihx
T—cos?x S =1 — cotfxsinix sin x
SN X —0SX = (08X
oslx . ‘ sinx
V- sinfx =1 — cot?xsiniy COSX = C05 X
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oty — tanx 3 -
[kt ol Y — — -+ ] =
¢} o Ty = 2wstx— d) tgnx{smx co{xcosx) secx
sinx . LOsX
o5y sk “““—‘(SFHX + "’.""WCOSX) = SeCx
baddl Eds){ 2 , q oS X 7SH’E X
ey ek T 408 sin’ x
Losx , sink o mEES o et 4+ L0SK == SeCx
SHEX asx C?S?X ,
cos’x = sin’x ~—-5m'i;; ;‘3335— = secx
_.snxeosx 2, :
Gt s Zcos’x — 1 ey
Si X COs X sy Ot
o8’ x - sindx sinxcosx 9 costx — 1 eck = <oy
Sin X £05 X costx 4 sintx AT
ws*x = sinfx ;
costx + sintx 2eosx — 1
cosix — sintx
ST = Jeosty —
cos?x — sinfx = 2cosix — |
costx — (1 — cos?x) = 2casix — 1
2cotx — 1 = 2cosin — 1
e} (1 —sin?x){1 + cot’ x} = cot?x ) sin’xcot’ x secx = cosx
cos?x cosec? x = cotl x pocostx 1
2 [ 2 N nix Toex . (05X
COS X e = Coti X COS K = COS X
o5’ x
—— = cotf x
sind x )
cot?x = cotx
g) cosx Vsecx ~ 1 = sinx : h) tan’x + cos?x — 1 = sinfxtanf x
cosx Vianix = sinx tanlx - cos?x — {cos?x + sin?x) = sinxtanlx
, ‘ Yx + costx — costx — sinfx = sin? !
COS X AN X = Sin X fanx COS;X sg{sz sgnzx‘aangx
<in x 4 tan’x — sin?x = sin?xtan?x
COSX—— = Sinx sin“ x . .
cosx 7 252 gin? x = sin? xtan? x
sinx = sinx LA e
5N 4x{~€5~5~5; - ?) = sin’ xtan‘x
sinfx {sec?x — 1) = sinfx tanx
sin? xtandx = sintx tanfx
12. a) ~sinx b) cosx ¢} sinx d) cosx e} sinx
f) -cosx g} tanx h) -cotx i} tanx

Practice 5.4 (cont’d)

— [0S X
13. a) (cosecx — cotx)’ = = B) Secx | mnx _
' osx cotx
5 T —cosx ,
Cosec’ x — 2cosecx cotx + oty = ——— == ] sinx
oS X OsX_ COSK g
o 1 cosx | ocostx 1 —cosx €0 X cos %
sin’ x sinx sinx $in® x 1+ tosx sink
1 = 2cosx+oos’x 1 — cosx 1 1 _ sinx osnx
sinix T coex _ cosx T oosx cosx T COSX
cosfx —2cosx+ 1 T —cosx 1 osifx 1
1~ cos?x T+ cosx os’x  costx
A 2, _
(1 —cosxf 1—cosx sec’x — tan’x = 1
{1 — cosx}l + cosw) T+ cosx 7= ]
1 —cosk 1 — cosx
1+ cosx 1+ cosx
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T+ fanly 5 {2sinxcosxy — {Zsinxcosx + 1) .
e ———— g = — 2
9 cosect x antx d) {1 + sinx}{1 — sinx) Asinx — sectx
sectx : s ;
=2 = iand Asin®x cosix -~ 1 .
wsecx . @ncx BT I dsinx — secix
: -— sintx
p o dsinfreostk —1 5
O qgnzy Ty = 4sintx - sec’x
! e 2 AT L g~ sec?x
Ty XS x = fanc x 0 x cosly
sifx L dsin?x — sec? x = 4sin’x — sec’ x
—— = tand x
cos? x
tan x = tan‘x
_sinfx 2 ind i 4 )
e} T oir = 1+ cosx f} sac? x {1 — sin‘x cos’x — cos®x) = tan? x
T cosly sec’ x — sec’ x sin? x cos? x — sec? x costx = tanx
1= cosx T cosx ! in? 2 4 ?
{1+ cosx)f1 — cosx) Ostx | costy o ALOSTX 08" x Cos™x = tan’x
T —cosx =1+ cosx ] . ., .
e g X — 058X = fanix
T+cosx=1++cosx sTx ,
sectx — (sinfx + costx) = tanix
sec?y — 1 = fanix
tan? x = tanx
. . 1
an?x — sin’ x = sin? z h 2x 4 COSECL Y e
9 t- z g s x A ) SeL X = X stk
sintx . .
5o = sinfx = sin? xtan? x 1 1 1
o5 X B TS == 3 ]
_ - cos’x  sinfx costxsinix
sinfx sk costx . 3 - ,
sty T oy T sin xtan-x sin x sty 1
) o Tocostxsindx cos? X sind x cos® x sin? x
sind x — sinfxcosix g . 5
m““‘"&‘o“;yx— = St xiancx SICX + Cos“x i
, ] cos? x sin? x cos? xsinty
sinfx {1 ~ costx) R
"L = ginxfanlx 1 1
o8’ ¥ G S e
L costxsin? x cos? xsin? x
sinfxsinty g 2
s = sin?x lan® x
cost ¥
C o sintx .
s ——=— = sinfx tant x
cosd x

sinfxtantx = sin“xtanx

14. Demonstration 1

e from Step (D) to Step (2) since cos?a = 1 — sinfa

e from Step (2) to Step (3) since -sinfa — sinda = -2sina

¢ from Step 3) to Step (® by adding 2sin? @ and subtracting cos 2a to bath sides of the equation
s from Step (@) to Step (&) by dividing both sides of the equation by 2

o from Step (5) 10 Step (& by completing a square root on hoth sides of the equation

e from Step (8) to Step (7) by applying the value 4 to the variable

e from Step (7) to Step (8) since 2(?) = b

Demonstration 2

e from Step (D) to Step (@) since sinfa = 1 — costa

e from Step (2) to Step (3) since cos?a — 1 + cos?a = 2c052a — |

» from Step (3) to Step (@) by adding 1 to both sides of the equation and inverting both sides
s from Step (4) to Step (&) by dividing both sides of the equation by 2

e from Step (5 to Step (6) by completing a square root on both sides of the equation

® from Step (8) to Step (7) by applying the value é} to the varlable a

= from Step (7) to Step (&) since 2(?) =b
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Practice 5.4 {cont'd)

15. a) sin3x = sin{x + 2x)
= sinxcos2x + cosxsin2x
=sinxcos(y + &) + cosxsin(x + &)
= sinx (CoSx - Cosx — sinxsinx) + cosx {sinxcos x + sin xcos A}
= sinx{cos’x — sin?x} + 2cosxsinxcosx
=sinx (1 — sinfx — sinfx) + Zsinxcosix
wosing {1 = 25in?x) + 2sinx {1 — sin?x)
=sinx — 2sidx -+ 2sinx — 2sin’ x
= 3sinx — 4sindx

b) sindx = sin2(2x)
= sin{2x + 2x)
= sinZ2xcos2xy + sin2xcos 2x
= ) 5in 2X C0S 2X
= 2sin{x -+ xjcos{x + x)
= 2sinxcosx + sinxcosxicosxcosx — sinxsing
= 22 sinx cos x)cos? x — sintx)
= Aginx cos x (cos’ x — sinfx)
= 4sinxcos®x — 4sin® x cos x
€} sinbx = sin2{3x)

sinf3x + 30

sin3xcos3x -+ sin3xcos3x

= 2sin3xcos3x

[}

; f
2 -2 2+ V2 4+ 3 I~
16. a)lmimm b)L—7- ¢y -1 - V2 d)\/-—ﬁ
e ———— _
12— N2+ VD o / V2 + P2y
e}\ 2 V3 g)\2+ 1+ V2 h)--” y
2 z 2z
) - V-2 i V243 K /E;M Vi3
2 b \Vor o+ 3 3
17. a) cos{1000x — ¥ = cosx b} tan(x + 51 m) = tanx
05 10007 cos x + sin 10000 sinx = cosx tanx + @nste oo
Tcosx + Osiny = cosx [ Ia““aﬂoﬁ
COS X = [0S X ﬂi—-:tanx
P —tanx-0
fanx = tanx
C) 5in (% e X) = (0SS X d} “Eaﬂ(.?? Tog - X) = ~tanx
- % anlim —tany an x
5in§cosx+ sénxcos% = (05X T+ tan 2115 tanx
Tcosx + sinx - 0 = cosx %@ymﬁanx
Cosx = oS X “tanxy = -tanx
e) cos(%r£ + x} = sinx o sinfx — 101a) = ~sinx
3 T sinxcos 161w — sin 10w cosx = —sinx
cosﬁ"-‘cosx — sin-2~~sinx = sinx -1siny — 0 Cosx = -sinx
Ocosx — ~1sinx = sinx “sinx = -sinx
sinx = siny
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Practice 5.4 (cont'd)

ot x

18. a il ¢ o8t x . in
Ve —ann b} ————=— sinx + cos?x = cosec’ x ) ot ranly
T —cosix / ol
oS X osec ¥ V1 - sindx
sinx COSX | d st x = cosed? sin X sec ¢
‘ = seCx it x T X = CosecC" X ———’“—:3:" — ?aﬂz)(
sy onA coth x + sin? x + cos? x = cosed? x C0seC X VC0s* X
cosx - o _sinxsecx o
snx oFx + 1 = cosec”x Cosecxosx @K
1 ik T O6LX 2y — y) . 1
sk cosec? x = cosect x siny——

SINX Sinx [k S 3
cosx I, = tan‘x
sinx Sk

E o sinx secx sin
sinx ey
cosx = = tan’x
= secx . sin x
i Snx o, S| tan? x
CosX s"\nx cosx oS
sinx cosiy | ELX L. tan’x
1 coslx
— ' amd v
ey SeLx tantx = tan”x
SECX = SELX
d} cos?xtanix + cos?x = 1 e) costxtanx G x f) sinfxcoPx 4 sinfx =1
yoosia o o oty o L0STK
ws'x — 7.+ costx=1 , Sin? x = 4 sind x =
€os; X . cos? x X sin‘ x
sin?x + cos?x = | OSX a2 oS X + sinfx = 1
1= 1 wy X 1=1
sinx
5. sinx sink .,
Cos? X ——— X T = g x
oS X Cosx
i sinfx = sinx
X
g) o x COSECX = COSX B} {1 — cos?x)cot!x == coslx
dnx 1 sin® x cot? x = cos? x
o (05X Loy C0STX 5
SECX sinXx SN X""'"?'""Z"_ = C0s° X
1 SIN° X
Tecx | COSX cos’x = o5ty
1
—— = 5K
casx
COS X = (05X
2 - 4
9. a = 5 and b = tan = 0.6435011088
; tana — tanb . . .
a) ran(a — h) = ey By sinfa+ b) = s\gacosb + sin bco@sa
“\/3*51i sinf{a + &) S 0.84‘0.6""5
tan{a — b = N ' 3 ;
Phvag sinfa + b) = == + %
I I
48 + 25V3 . -3 4 AV3
tan(a—b):—‘V sinfla+ b) = ¥
11 10
€} cos{h — a} = coshcosa + sin bsina d) tanZa = tan{a + a)
' 1 / tana + tana
cos(h—a) = 0.8+ + 062 tan2a = —————
2 2 T —tanatana
I RENE A 43
Cosib — a) = 5+ 5 fan g = 2LV
r V3 1 (V33
-4+ 33 A
cosih — a) = -~ 0 -3V3
tanlag = ——
-2
Fr“"
tanla = V3
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20. The altitude (in km) of the rocket corresponds te the tangent of the angle of elevation. You must show that the statement
"When the measure of the angle of elevation 0 Is doubled, the tangent of this angle doubles.” To show that the
statement is wrong, you must find a counter-example,

jis

Let the angle of elevation be E rad. The tangent of —35 is tang = \IT The double m“JE rad is E rad.

%
The tangent ofw is tarw \f 3. Since V3 is not doubée = but actually triple, you can confirm that the statement
is false.

Chronidle of the past

2-V3 3 2-V2
1. a) 5 b) > ) 3
2. COS(E — ) = cosE cosa + sinzsina
2 2 2
cos(% — a) =0csa+ 1sina
cosZ ~ a) = sing
; =
1 12 32
3.2 2k 93

4, cos2x = cosix — sinfx
sinfx = cos’x — Cos2x
sinfx = {1 — sin?x) — cos2x
2sinfy =1 — cos2x
1 cos2x

I
SN x 7

in the workplace

1. [ Refraction index of Refraction index of | Measure of the angle | Measure of the angle
Medium 1 (n,) Medium 2 (i) of incidence (rad) of refraction (rad)
1.46 1.001 = = 0.2561
2.01 1.02 = 0.1317 {%
3.26 =~ 2.54 6 7
= 1.33 1 }J—% %

a) Tha phenomenon of total reflection is produced when the angle of refraction is obtuse. The critical angle is therefore the
angle of incidence that generates an angle of refraction of 3 rad. Therefore, once the citical angle is reached, you know that

., . T
no X siny = m Xsin 3,
Since sin % = 1, you obtain rule n, X sinf), = n,.

By isolating sin@, you obtain sing, = ﬂ%, which brings you to say that 9, = arcsin—.
y g 1Y (- gsy y _ n

b} The domain of arcsin is limited to interval [-1, 1], In the case of problems of refraction, only the angles that are not
oriented are used. Themfore their value is always greater than 0. Thus, for your needs, the domain of arcsin becomes

[0, 1. in order for — 1o be included in this interval, you must have 0 < 7}* < 1.
1

By soivmg this mequaiity, you obtain 1, > Gand n, << n,,

3. a)~07484rad b} =068 rad ¢} = 0.67 rad g} = .43 rad
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Overview
35r

1. a) 30° = i‘irad b) £ rad = 350° ¢) 75° = 2 rad
d) 27° = - rad e} fad =-112.5° fy 270° = _3; rad
- o — 2, bl = @ H Qo _Egﬁ
g) 36° = 3 ;ad h} 3 T rad = 288 {} -78° = 30 rad
2. a) st quadrant. by 3rd quadrant. ¢} 2nd quadrant.  d} 1st quadrant.

e} 4th guadrant. f) 4th quadrant. g) 1st guadrant. h) 2nd quadrant.

3. a) 1) Domain B
b} 1 Domain: H%\gxe Rilx= 1?52—{4, ne Z]
¢} 1) Domain: R
d} 1) Domain B
e} 1) Domaim B

) 1) Domain:RA[re R [x =4 + §ne 7]
: 2
4, a) %—: 1 —sinx
szngéf_n"
SIN‘X g
T+sing I —sinx
WX 1 —sinx
T+sinx
R
T+ siny d
{1 Swmi)(jnxsm)() =1 — sing

T —sinx=1—sinx
¢} fanx -+ Cotx = SeCx cosecx

siny QosxX
W dne SeCx COSeCx
Stk s’ _
e = SeCXx Cosecx
;‘ = seCxCosecx
oS X Sinx
! L = 580X COSeCX
CosX sinx
SECXLOSBLXY = spUX L0osecy
sinx _ tanx
e) sinx + cosy 1+ tanx
Sin X secx _ lany
SN X + COSX secx 1+ tanx
SN X secx _ tanx
{sinx 4+ cosxisecx 1+ tanx
. 1
SINX Soex _ tanx
sinx + cosx)—— T tany
: Cosx
Sinx
cosx _ tenx
Sinx | tosx 1+ tanx
05X Cos X
tanx tanx
T+tanx 1+ tanx
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2) Range: [T, 7] 3) Period: 10
7y Range: R 3} Period:
2y Range; -7, 3] 3) Period: Zézr
2} Range: [17,19] 3 Period: 4
7) Range: [-6, 8] 3y Period:
2) Range: R 3} Period:%

- b 1 — 2sin’x = 2cosix —

1
T —sin‘x — sin‘x = 2cos%x — |
costx — sinfx = Zcostx —
costx — (1 — cosix) = 2cosiy — |
costx — 1+ coszxw 2cosix — 1
1

Jeostx — 1= Jcosty —

d}  {tanx — colx) sinx cosx = sin?x — cos*x

sinx oSk
(—A -------- )S\HXCOSX*SW X — Cost X
COSX  sinx
sin?x — coslxy o, 5
s } sy cosx = sinfy — cosx
COS X SiN X
sin?x — costx = sin’x — coslx
f) _ (oS X Cos X
1 4 sinx T sinx
cos x{1 — sinx} cosx( + sinx)

(1 — sinx)(t 4 sinx) {1~ sinx)(T + sinx)
COSK ~ S K COSX 1 Cos¥ + sinx cosx
1 - sintx

COS X+ 05X

costx
2eosx
Cos? x
1
COS X
2secx
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= 2sacy

= Jsecx
= Jsecx
= Jsecx
= 25eCx

= QSeCX
= 2secx
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: : Z e 2
g) {1+ tanx)? + {1 —tanx) = 2sec’x h) O e LEOUX G2 ysac

T tanix cotf x
T+ Ztanx + ten’x + 1 — 2tanx + tanfx = Zsec?x alx  cosecy o
; 2v b 1 e fan? v o y X COSRCTY g b
T+ tandx -+ 14 fan’x = Zsecr X cecix- poveie SIN- X 5eC° X
sectx + sectx = 2secx Sint x ;
Jsectx = 2secix o5tk sinfx .y 3
% S5 X Gty = sin’ xsed x
cos? x sin x
sind x 1 sinx .
7 X €087 X X e X — - sin? X sec X
COs* X SiE’] X Coscx
sin? X ——— = sinf xsecl x
s X

sin? x sect x = sinx sect x

Overview (cont'd)

5. a) {xeﬂ”\’i\x=%o-+4nvx:~]§-+4n,n674 JixER|x=2+8nne 7}
O xER|x=6nne 7 {)(CR‘X“""'T%HVX_g‘an nEZ}
e){xéﬂ%}x:ﬁjtl , } f){)(E[R& mw-}-mr nEEZ}
6. a) f{x) = -sinxor flx) = com(x+ 123) b) flx) = 3cosxor f{x) = 3cosix + =)
¢} f(x) = 2sin3x + Tor flx) = 2c053()( - %} + 1 d) flx) = sinmx — Tor flx) = cos:n:(x - %) -1
&) flx) = sinxor fx) = cos(x - %) ) flx) = -10sinxy =~ 2008 flx) = ?{Jcos( X+ *) — 20

Overview {cont'd)

a) No solution.
b) {_& J3x _9n 1w 13n 1w Snomox S5k Jm 1lm 13n 17w 19n 23w 255{}

9'9'9'-9:9'9'9’9’9’9{9’9’9'9’9’9{9
Sm
C)_“*

) No solution.

Am &/ 47 43m 23x 19n m Be 25m 29m 49m 53z
){ 24 24 24’ 24' 240 247 247240 24 40 24 24}
f { Ha 9 7n 5¢ 3n o ox 3 5n Jm 9n 1@3}

I R A L R R A A L

8. a).. U 7_3_3_:( *zzﬁ“ U %-;E, 13“[ U F-%E’, iiﬁ[ .. by No so!ution
¢ . UM, O0[ U4 U8 U. d..u -2y l%, Zu &“% U ..
e} No solution. .U '};’ OJ 5” Z j U ...
5 13 5 13
9. a) 3 b) 55 05 d) e)?
1 3 13 3
10. a) 1 by g -2 g L2 &) 2
11. )%—3 b}% ¢ 1 d):‘fzz . e}%-%—mnwherenez f) %

12. The time taken for the whee! to make one complete turn corresponds to the period of the rule = 14 sin 15(f = 15) + &;
therefore 3 2— s, which is approximately 0.42 s,

~ Overview (cont'd)

13, a) flx) = Ztan%x -2 b) flx) = ‘%tan(xf E) %m} ¢} Hx) = mtan:rx + 0.5
d) flx) = Qtam%x e} flx) = 4tan525x ' f) flxy = tar@(x +om) 4+ 2
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2 An o 2 o4 3m b 7 51

14. a) {3'3_} b)xeh 2’3’3'2*3} C)Xe{aff}
{m 7x 1ln _ 3 w20 4w 5w
d)x612,6, 6_} e x =73 f)xe{3 TR 3}

“Cverview (cont’d)

15. a) “7 b}%\f;@ 9+ d) 1\%9 e) 3\2/2” f 2
g) 4. ) + j L p 2 g SOV 2RO
16. a) flx) =0 ifxel 2 5lul5u3.2]
m=oive[32Juliil
by 10 = 0if xe |2 —%" U g2,
fix)=0ifxe :*élrc, g?éﬁ U Zg, %, U an, 43{[.
¢ flx) = 0if x € |-, %E U ’*113—;[ 191} U .3152“ , 4&1
= 0ifxe 7[321‘ Ly 1?—"‘ = |
d) 1) = 0itxe | om U [0l ulF o 21[
flx)=0ifxe }"23& .721’5 U ’ I, - ﬂ U lO i} ) ‘;n:, %{E'
e) flx) = 0ifxe i?m“ 57“ U I—Ic, U ]n%’i U 3x,72—“
fix) = 0 1f x € [, 30 U § 2 ﬁj U ! Lo UIF 31:[ |5 ar|
fy fih=0ifxe i 2, f61 % %’ L [% % U % %} i'i i U ’ [ U J% z'f
w=one o ol ol b
Cverview (cont’d)
7. a) {X€R|Xt mrvx:%ﬁ+ 2nnvxm%+ 211, nEZ} b XEERIX:{-EJr%H,nEZ
O e R|x~ 06749 + 2nm v x =~ 06749 + 2nm, n € 7) dxeRlx=2+Z ez
{xez’]%gx*mp* e?} f){:xe{%])cwngﬁzﬂnezé
{XGR\X—%+nnvxwx%~+m ncﬁ} |
xeR|x==19979 + 2nx v x = -1.9979 + 2nm, n & 7}
i) {xe!ﬁii){t?%« ZHI[VX:%-f- Zmr,nezl
18. Circular arc: 3450 km; Circumtference of circle: (2m - 1520) km; therefore the length of the circular arc is % rad.
Qverview (cont'd) :
19, a) flx) = 3cosmix — 1) + 1.5 o flx) = 351nrc(xf %) 15 w035 R iLE 2

20. During the simulations, an explosion occurs at the following moments: 0.75s, 2.755,4.75 5, 6.755,8.755, 10.75 5,
1275 s and 14.75 5.

21. The device is saturated at approximately 0.52 5,0.625,0.72 5, 0.82 s and (.92 s,
22, The length of this belt is approximately 43.62 cm.
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Overview (cont’d)
23. You must find the zero of y = cosxfor x € [0, 2], which is x = % = 1.57. The length A of the blade is therefore

approximately 1.57 mm.

Solve tanx = cosxfor x £ [0, 21,

You find x = 0.67.

V== 1an0.67

y=10.79

The height Bis approximately 0.79 mm.

24, You must find the zeros of h = 250c05—LS + 125 for t € [0, 30] 5.
t=20sand t = 105 Therefore 205 — 10s =10 s
The water bomber takes 10 s to fill its tank.

Overview (contd)
25, a) 1) =~ 194.67m 2) =~ 169.64 m
{vsin® + V{vsin0F + 2qy,)-

By replacing y; by G, you obtain: F = VCZSB(V sing + Vvsing) + 2g % 0)
By reducing this expression, you get:

b} The general formula is P = veos®

p = 058 225 {ysin® + V{vsin0))
— LEED <058 {ysinl + vsing)
_ vcosﬂz sinb
q
_ 2vising cosf
; visin 260
Since 25in@ cos® = sin 26, then P = o
c) At a velocity of approximately 44.29 m/s, d) The angle of projection must be approximately 0.63 rad.

e} At a velocity of approximately 98.43 mis.

Overview {cont'd)

26.a} 1) P= SOCGS%(X ~ 4y 4 210 or P30 sin%‘(x — 2} + 210 where Prepresents the popuiation of deer and
xrepa‘esems the time elapsed since 2000 (in years). :
2y P=dcos (X — 5) - 20 01 P = 4sin- (x — 3) + 20 where Prepresents the population of coyotes and
X represents the time elapsed since ZOOO {in years).
b} 1) In 2021, the population of deer would be approximately 231 animals.
2) In 2027, the population of coyotes would be 20 animals.

¢} 1) From September 1, 2010 to Apil 30, 2013, from September 1, 2018 to April 30, 2021 and from September 1, 2026
to April 30, 2029,
%) Since 24 is the maximum number of coyotes, the population of coyotes is always less than or equal to 24 animals,

Bank of problems
1. The length of segment AC corresponds to one times the tangent of angle ABC.
If angle ABC measures ﬂ'ﬂ rad, segment AC measures m AC = tanl =2 ”\/é which is approximately 0,2679,

if the measure of angle /-\BC doubles, this measure would be = rad. in this case, segment AC measures m AC = tan~6~ =5~
which is approximately ¢.5774.

In this particular case, once the measure of angle AC doubles, the length of segment AC is found multiolied by 1 + V/3,
which is approximately 2.73.
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2. By using a cosine instead to express the rule of this function, you abtain the rufe f(x) = -2 cos IZEX + 1. Nelly-Ann's statement
is false.

3. Several answers possible. Example:
You can separate the area below the curve into little rectangles and triangles, calculate the areas of sach part and add them.

Bank of problems (cont'd)

4. Statement &€ is the most precise. Statement 44 is false because by not limiting the domain of the function, its inverse
would allow a value of the independant variable te be associated to more than ene value of the dependent variable.
The same thing is produced in the case of Statement 18", if both chosen asymptotes are not consecutive.

Tide table Tide table
Date Not recommended Bate Not recommended
Culy 1 From 1:2G a.m. to 424 a.m, July 15 from 2214 am. to 5:30 am.
From 1250 pam. 10 3:54 p.m. From 1:44 p.m. 0 5:00 p.m.
july 2 From 12:20 a.m. to 3:24 aim. July 16 | From 114 am. to 4:30 am,
From 11:50 a.m. to 2:54 p.m, from 12:44 p.m. to 4:00 p.m.
From 11:20 p.m. to midnight,
july 3 From midnight to 2:24 a.m. Thuly 17 i From 12:14 a.m. to 3:30 am.
From 10:50 a.m. to 1:34 pm. From 11:44 a.m. to 3:00 p.m.
from 10:20 p.m. to midnight, From 11:14 p.n. to midnight.
July 4 From midnight to 1:24 a.m. July 18 | From midnight to 2:30 a.m,
From 9:50 a.m. to 12:54 p.m, From 10:44 a.m. to 2:00 p.m.
From 9:20 p.m. to midnight. From 10:14 p.m. to midnight.
July 5 From midnight to 12:24 a.m. July 19 | From midnight to 1:30 a.m.
From 8:50 a.m. 0 11:54-a.m. From 9:44 a.m. to 1:00 p.m.
From 8:20 pm. 10 11:24 p.m. rrom 3:14 p.m. to midnight,
July g From 7:50 a.m. to 10:54 am. July 20 | From midnight to 12:30 a.m.
From 7:20 p.m. to 10:24 pamy from 8:44 a.m. to 12:00 p.m.
From 814 p.m. 1o 11:30 p.m.
luiy 7 From 6:50 a.m. to 9:54 a.m, July 21 | From 7:44 am. to 11:00 am.
From 6:20 p.m. to 9:24 p.m. From 7:14 p.m. to 10:30 p.m.
July 8 from 5:48 am. to 9:03 a.m. July 22 | From 6:45 aum. to 9:52 am.
from 5:33 p.m. to 8:48 p.m. From 6:00 p.m. to 907 pm,
July 9 From 5:18 a.m. to 8:33 am. July 23 | From 515 am. to 8:22 am.
 From 5:03 p.m. to 8:18 pm, From 4:30 p.m. to 7:37 p.m.
July 10 | From 4:48 a.m. to 803 am, fuly 24 | From 3:45 a.m. 10 6:52 am,
From 4:33 p.m. to 7:48 p.m. From 3:00 p.m. 1o 6:07 p.m.
July 11 | From 418 am. to 7:33 a.m, July 25 | From 215 a.m.to 5:22 am.
From 503 p.m. to 718 pm. | From 1:30 pm. to 4:37 pom.
July 12 | From 3:48 a.m. to 7:03 a.m. July 26 | From 12:45 aum, to 3:52 am.
From 3:33 pm, to 6:48 p.m. From 12:00 p.m. to 3:07 p.m.
. From 11:15 p.m. to midnight.
July 13 | From 3:18 am. t¢ 6:33 am. July 27 | From midnight to 2:22 a.m.
From 3:03 p.m. to 618 pm. From 10:30 a.m. to 1:37 p.m.
From 9:45 p.m. to midnight.
July 14 | From 2:48 am. t0 6:03 am. July 28 | From midnight to 12:52 a.m.
From 2:33 p.m. t0 5:48 p.m. From 9:00 a.m. to 12:07 p.m.
From 815 p.m. to 11:22 p.m.
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Bank of probiems (cont’d)

6. A cycle corresponds to a period. 20 cyclesis means that there is a cycle every % s; however, 20 000 cycles/s means

7. The computer s at risk of crashing at the foliowing moments during the update: from 2 min to 4 min, from 8 min 1o
10 min, from 14 min t© 16 min, from 20 min to 22 min, from 26 min to 28 min, from 32 min 1o 34 min, from 38 min
to 40 min, from 44 min to 46 min, from 50 min i 52 min and from 56 min to 58 min.

Bank of problems (cont )

8. This person would have fever every 4 h, in periods of 1 h 20 min, in other words: from 0 h 20 min to 1 h 40 min, from
4h 20 min to 5 h 40 min, from 8 h 20 min to 9 h 40 min, from 12 h 20 min to 13 h 40 min , from 16 h 20 min to
17 h 40 min and from 20 h 20 min to 21 h 40 min.

9. You must take note that when the
pressure of the device is less than
the ambient atmospheric pressure,
the lungs of the person kept on life-
support are filled with air and then
emptied once the pressure of the
device is higher than the ambient
atmospheric pressure. in order for
the person 1o be able to breathe,
there must be equilibrium between
the time when the lungs are filled
with air and the time when the
lungs eject the air,

In order for there to be some
ecuilibrium, the ambient
atmospheric pressure must pass
through the points of inflection of
the sinusoidal function represented,
which corresponds, among others,
to point {k, k}. Based on the rule
P=sin 127t + ¢, ks equal to ¢.
The ambient atmospheric pressure
must therefore correspond to
parameter ¢

56

In each of the graphs below, the prassure of the device is represented by the curve; however,
the ambient atmospheric pressure is represented by the line,

in the situation represented in the adjacent
graph, the pressure of the device is always
less than the ambient atmospheric
pressure. The lungs never eject air, and the
person suffocates.

¥

i

¥

In the-situation represented in the adjacent
graph, the pressure of the device is more
often less than the ambient atmospheric
pressure, The guantity of air inhaled by the
person is greater than the quantity of air
ejectec. The lungs can inflate to the point
where the person can be at risk

of suffocating,

In the situation represented in the adjacent
graph, the pressure of the devics is as
often inferlor as superior to the ambient
atmospheric pressure. The quantity of

air inhaled by the person is equal to

the quantity of air ejected. The person
breathes adequately.

In the situation represented in the adjacent
graph, the pressure of the device is more
often greater than the ambient atmospheric
prassure. The qurantity of alr inhaled by the
person is less than the quantity of air
rejected. The person is at risk of suffocating.

In the situation represented in the adjacent
graph, the pressure of the device is always
greater than the ambient atmospheric
pressure. The quantity of air inhaled by the
person is zero and the person is at risk

of suffocating.
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