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1) Determine mentally the exact radian measure for each angle, given that 30°is exactly% radians.

a) 60° = 2(30°)  B)90° = 3N 120° - Y  d)150° é_gﬁ
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2) Determine mentally the exact radian measure for each angle, given that 30° is exactlyg radians.

a5 = (8 by10° - [2) c)7.5° = @ ds° = (%)
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3) Determine mentally the exact radian measure for each angle, given that 45° is exactly% radians.

a)o0° = 2 b) 135° . 34y 180° _ Y4 d)225° . ¢
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2 =T

4) Determine mentally the exact radian measure for each angle, given that 45° is exactly% radians.
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5) Determine the EXACT radian measure for each angle
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6) Determine the APPROXIMATE radian measure, the nearest hundredth, for each angle.
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7) Determine the EXACT degree measure for each angle.

a)%x!,—?fe b)gx’;;_? c)j—’z‘x%?
=367 " 30° g 75%

5t , 1O an |, 190 3n _ |gO
d)m“—,r?‘ e)4g'7|~? f)sz
s 50 = 135 = &0

8) Determine the APPROXIMATE degree measure, to the nearest tenth, for each angle.

234 x €© b)3.14 5 [&° 5.27 X [€°
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9) A circle of radius 25 cm has a central angle of 4.75 radians. Determine the length of the arc that subtends
this angle.

.
07 ¥
a
IS = —
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10) Two highways meet at an angle measuringzsr- radians, as shown. An on-ramp in the shape of a circular arc
is to be built such that the arc has a radius of 80 m.

a) Determine an EXACT expression for the length of the on-ramp.
6= %
" \
T & 80 m
=3 XA / on-r;‘tmp\\\
LA
o = g ememe 3.0
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b) Determine the length of the on-ramp, to the nearest tenth of a meter.

W

= %gn%m

11) David made a swing for his niece Sarah using ropes 2.4 m long, so that Sarah swings through an arc length
of 1.2 meters. Determine the angle through which Sarah swings, in both radians and degrees.

9:- &
- 0.5x 70
Q= L+ T
J.Y
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O > 005 rao!'\o\v\s

Answer Key

1)2)% b) 2 o) 2 o) = 2)a) 5 b) - o) - d) =

3)a) % b) 3 o) d) = a)2) % b) = o) 5 d) =

5)a)2?" b) = c)-? d)%” e)53—’r f)i—: 6)a) 0.4 b)0.89 c)1.43 d)2.23 ) 4.19 f)5.76

7)a) 36° b) 20° ¢} 75° d) 50° €) 135° f) 270° 8)a) 134.1° b) 179.9° ¢) 301.9° d) 431.4° ) 39° f) 98.5°
9) 118.75 cm 10)a) ""T” m b)83.8m

11) 0.5 radians; 28.6°



MHF4U

Jensen

A

W2 - 4.2 Trig Ratios and Special Angles

«) Draw both special triangles using radian measures.

2) Use a calculator to evaluate each trigonometric ratio, to four decimal places.

a) cos3.43 b) sin 2.92
~ -0.495%7 ~ 0-219¢
d) csc 1.27 e) cot 4.53
[ -\—l-"’— = 1’0('(-70 - 4~—|-—'—' ZOo‘quj
T\ Ppy) tenl 57
3) Use a calculator to evaluate each trigonometric ratio, to four decimal places.
a) cot 37n a —l—-;.h b) sec L = =
(%) Cos (&
03999, =
4) Use the unit circle and the cast rule to find exact expressions for each ratio
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c) tan 5.61

~ -06.719775

f) sec 0.98
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5) Use the unit circle and cast rule to determine exact values of the primary trig ratios for each angle.

A W& 3
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~— Cos(ﬁsﬁ'3= '—;—
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- an (Eg_)" e

6) Use the special triangles determine exact values for the six trigonometric ratios for “—".

t sa(6) = -5®)2 -5
> " cs.c(“*‘)
o or M Cﬁ(“%\-—«»‘(%)’
\; see (49 = %
Lon(82):z - tan (%) = /0'_3
o ¢ cot (‘%\ = -J3
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7) Lynda is flying her kite at the end of a 40-m string. The string makes an angle of%with the ground. The wind

speed increases, and the kite flies higher until the string makes and angle of g with the ground.

. 'Determine an exact expression for the horizontal distance that the kite moves between the two positions.

i \\ . horZorta) disyance = x-j
' , \\ N & . %
I > " \yo 3t % z 003-20
}
b+ L. 9 = 20 (Ja-
) . \ 2 Qo I
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a:1e Z JoJ3 -0V .
Ja b: Q.OLrB C
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8) Determine an exact value for each expression

Aty a
LT, (15 L
a) Sln;tiﬂg‘ - o (@
COSI ___,_-——"'""

°b) cot>Z + tan 2= tan =
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Answer Key

1)
1 3 g 3
1 1
2) a)-0.9587 b) 0.2198 ¢) -0.7975 d) 1.0470e) 0.1844 f) 1.7953
3) a) 0.2282 b) —2.0000 ¢) 1.0103
V3 1 1
4)3)? b)ﬁ C)—ﬁ d)—1
2 V3w 1w
S)a) sin=- =~ ;jcos7-=—; ;tan = V3
inT =l cosS o B S L
b)sm?—z,cosé— 2,i:an6 7
c)sins—"=—1 ;c0537"=0 ;tans—"=undefined
gm 8 epeiia_pml g AT =
d)smT— 2,cos4—ﬁ,tan4‘ 1
P SR . RN . s SO = L SOy ¢ o S & L
6)smT— 5 1 COS——= == ; tan s — 5 0Ccg = 2 ;sec reen ; cot ria

7)a) 20(v2 — 1) meters b) 20(v/3 —v/2) meters

8)a)g b) 2



(EE N R R R AN N R R N R R A R R R R N R R R R N R R R N R R AR A R RN R R N R R A RN

W3 - 5.1/5.2 Graphing Trig Functions
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+) Complete the following table of values for the function f(x) = sin(x) and g(x) = csc(x). Use special
triangles, the unit circle, or a calculator to find values for the function. Then graph both functions on the same
grid. Draw asymptotes where necessary.
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2) Complete the following table of values for the function f(x) = cos(x) and g(x) = sec(x). Use special
triangles, the unit circle, or a calculator to find values for the function. Then graph both functions on the same
grid. Draw asymptotes where necessary.
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3) Complete the following table of values for the function f(x) = tan(x). Use the quotient identity to find y-

values.
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4) A lighthouse with a rotating beam is located 1200 meters south of a coastal cliff that runs west to east.

a) Determine a relation for the distance from the lighthouse to the point where the light strikes the cliff in

terms of the angle of rotation x.

. . . ) Vi1
b) Determine an exact expression for this distance when x = T

tn3

Nt

n



5) A variant on the carousel at a theme park is the swing ride. Swings are
suspended from a rotating platform and move outward to form an angle x
with the vertical as the ride rotates. The angle is related to the radial distance,

in meters, from the center of rotation; the acceleration, g = 9.8 m/s?, due R e

1o gravity; and the speed, v, in meters per second, of the swing, according to
the formula

r § ’.-

cotx = —%
v

~ 2 o\l

r -
l!}-"

Determine the angle x for a swing located 3.5 meters from the center of rotations and moving at 5.4 m/s, to

the nearest hundredth of a radian.

. . i .1 i
Explain the difference between csc\/7 and sin (ﬁ)

Answer Key
See posted solutions for #1-3

240042
1—/3

4)a)d = 1200secx b)

5) 0.70

v) The cosecant function is the reciprocal of the sine function. For sin’}, the -1 is NOT an exponent but instead
a notation meaning the opposite operation of sine. The sine function takes an angle for an input and gives a

ratio as an output. sin"t takes a ratio for an input and gives the angle as an output.
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1) For each function, fill in the table of information and then graph two cycles of the transformed function
using transformations of the parent function. Choose an appropriate scale.

a) y = 5sin(3x)

Amplitude: Period: g4y %t
=l = 5 w3
Phase shift: Vertical shift:
noAe_ hron <
Max: Min:
C+l°\|50*5=5 C-lay = O~ § 5-5
N st 5:55‘\&(34&)
x y 3 5y
6 O Q O
A O Y 3 G
3w _ S _
/2 | L 7 S
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o 5
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b) y = —3cos (%x)

" Amplitude: Period: ) g__:\(_‘ EIL _ g
lalz V3L = _5 k\ (?() -3
Phase shift: Vertical shift:
NONE None
Max: Min
s Cxla| = 0> =3 = c-la\ = 0-3 ° -'3
4= o5 4s “Scos (3 =)
Y n
X y 1% 3 L,_\,
O \ O -3
v . ¥X
Th G T 3 Q
T a g 3
W/a. o (%4 ‘%, 27 0
N =
=y | 3 3
|
P - 3
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e \ ,
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-3% -2 A 3
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¢)y = 4sin [3 (ﬁj—g)] -2

CHla| = =244 =&

Amplitude: Period: e 21
-l < kl© 3
Phase shift: Vertical shift:
’%’ to gt RIGHT o pPwN
Max: Min:

C-tat= "%=4 3 -6

W= SWK W= Ysin [3(x- %)j ~
3 T
& y i “b\ =3
O G x| " b |
Az | %™ 2
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d)y=25in[%(x+§6£)]+4

" Amplitude: Period: 4% a7
zlal = A T 5 - L"“’
Phase shift: 6y _ Vertical shift:
¢ lef¥ up
Max: Min '
celal s Y4y 5 6 c-lal = Y -3 = &
Y = S Yeasia (300 Y)Y
x y b= dy x Y
© c 5% K
heN ) % | g 6
T
EY - cs :q/é i
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ol Gl - . e
2
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2) Model each graph shown as a sine and cosine function.

) _ omode N Yo
= :f—-:;{;" _({'_;_}):3

2 Y4Y-321
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Q2 Max-min -4
dhos 3 2 =3

2w

1 C = man-lal 2 -3 = -3

e
O{Cos < %\

: %Ggs\m[;(«y_%ﬂ -1
0{5\1\; M

N BCOS[J-(%%E)] =4, q




3) A sine function has a maximum value of 7, a minimum value of -1, a phase shift of%7T radians to the left, and
a period of g

_.y Write an equation for this function.

O = MOx~Mm\R 1=¢")
—— -

-
-

Yy C

3 N o
BB )Y anfiee )]s |
= - 3% S J

: —
C = mox-lal=72~4 =3

b) Write an equivalent cosine equation for this function.

- : A L AL T 4 G S g §
dheos = Asint z¢ = T*Tc«?)‘%*'i' =<

RGeS

.4 A cosine function has a maximum value of 1, a minimum value of -5, a phase shift of 2 radians to the right,
and a period of 3.

a) Write an equation for this function.

Q= meas-min o 1-(=9) 23

-

e e

k=20 o oa® (
Fﬂrnrﬂ 3

\ = 3eos[B(2-)] - 2.
d= [ - =]
C= max -la| = 1'3 Y ¢

b) Write an equivalent sine equation for this function.

A Ay
ds’v\: O‘cos'}l‘( S



W5 — 5.3 Trig Applications
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1) Consider a Ferris wheel with a diameter of 20 meters. A rider must step up 1 meter to enter her seat, and a
complete turn of the wheel takes 60 seconds.

a) Write a cosine function that represents the height, 4, of a rider # seconds after the ride starts. Start by deciding

on the max and min height of the rider.

o = AT e
=5 =

o~

y\:% 2 % ‘/\G:\): (Ocoﬁi%(t -30}]4 i1
cz 21 -lo = 1—1-

dCoS I 36

b) How high will a rider be after 10 seconds? After 160 seconds?
W1o) = 10 cos [% (,0- 3@2; l Ih(160) = wees (’;-; ({(,o-zoﬂ +1\

QN (N

¢) Sketch a graph for this function.




2) The equation T = 40 cos [% (x - 10)] + 160 describes how an element in a furnace heats and cools
cyclically, where x is the time in minutes and T is the temperature in °C.

What is the period of the heating of this element? What does it mean?
x

Bir\\qex S L - 2T (\0
E ~)\s3+0O
B )
éu&-(.s 20 M‘\Amj ong. C%(N o; \QQ;H% W\d cooh\f\a Co/v\[o)ﬁ')f S.

b) At what point during the cycle of heating does the element reach its maximum temperature? What is the
maximum temperature? What is the minimum?

O{cos 10 5 b Rackes max Revpuwarl ofrer (o mIaeS.

0
mox > Craz Koo = 200 C

min = c-a = l60-40 = RG°C

¢) Use this equation to calculate the temperature of the element 4 minutes and 12 minutes into the cycle.
“r(l l) 240c¢es E%(ll- |o)j +HEO

TINYC

T(4) = uo cos[T (4-107) +1€O
2 7.6 C

d) Sketch a graph for this function.




3) During a 12-hour period, the tides in one area of the Bay of Fundy cause the water level to rise to 6 m above
average sea level and to fall 6 m below average sea level. The depth of the water at low tide is 2 m.

a) What is the depth of the water at average sea level?
MAN=
oa:6

C:=min xla|l = 246 =8m

b) What is the depth of the water at high tide?

Max = C + la|l = €+4¢ :(‘{m

¢) When do high tide and low tide occur if the water is at average sea level at midnight and the tide is coming
in?

Rriae| = 1A tourg k=T

» tor¥ F X X z
Storrs of awmge leug); & Fry rax i I ofer WhiS E T 23 Lwrs \over

— . }(%)
[ Mox % Zam ol 3pn | (2 Gyoles i 24 oy 5)

v e
%) 3¢ T am oot pon |

= frgr pmin (g ofter My maX = I 4+

Pts

d) Create a sine equation to represent the scenario. Let y represent depth of the water in meters and let x
represent hours after midnight.

0= Coin(24) 4



4) A robotic arm drives in 10 spikes per minute on an assembly line. It rises to a height of 28 cm, drops to a
height of 4 cm as it strikes the spike, and repeats. The arm rests (or starts) at the maximum height.

~} What is the period of the motion of the robotic arm? In other words, how long does it take to go from
aximum height, down to the spike and back up again to the maximum height if it does this 10 times in one

minute?
()QrﬁaA = 60 sec .

[0 cqcles -

6 Sec /CKQC‘\Q-J

b) Write a cosine function that represents the height, 4, of the robotic arm ¢ seconds after the process starts.

a= 22-Y _
5 <l

SE h(E) = 12ces (5%) +((

3
C=38-1n=I¢

O(Cos =0
* What will be the height of the arm after 10 seconds? After 50 seconds?

Wio)

{

cos (gcua)) ¥ W59 = ecos (B(s91] + (g

= lO(N\ < (OQN\,

d) Sketch a graph for this function.
wt)

] ] l ]
] | |




5) A rung on a hamster wheel, with a radius of 25 cm, is travelling at a constant speed. It makes one complete
revolution in 3 seconds. The axle of the hamster wheel is 27 cm above the ground.

a) Sketch a graph of the height of the rung above the ground during two complete revolutions, beginning wheq/
the rung is closest to the ground.
Mmin = ~ Q=35

marz5n  C* 1

b) Describe the transformations necessary to transform y = cos x into the function you graphed in part a)
- Vertca)l reflecrion k=%
- verfical ey bote 25

32
- L\prvzo&'rk\ ompression boto e

- shigy “P =7 unitsS

¢) Write the equation that models this situation

) 225 cog (X)) ¢ 27)



6) Each person’s blood pressure is different, but there is a range of blood pressure values that is considered
healthy. The function P(t) = —20 cos (% t) + 100 models the blood pressure, p, in millimetres of mercury, at
ae t, in seconds, of a person at rest.

a) What is the period of the function? What does the period represent for an individual?

fmrwel /3, (3) :36.: ‘01

1ug~ $Qca/\p{5 BWQ.Q/\/ beﬂd-s 0": a FU'S-OA«),S LQ-OJ‘+

b) How many times does this person’s heart beat each minute?

b = 22 2 55 Lpm

c) Sketch a graph of the function




Answer Key

1)a) y = 10cos [ (x —30)| + 11 b)6m @ 10s, 16m @160s

c) #f

i s

e

LLLL

2)a) 20 minutes. Every 20 minutes the furnace completes a cycle of heating and cooling
b) Max= 40 +160 = 200, min= 160-40 = 120

When T=200, x= 10min

¢) 147.6 degree C @ 4 min, 192.4 degrees C @ 12 min

d)

--?
200
180 -:
160 -“
\od
J!ll':-

204

3)a) 8m b) 14m c¢) high tide @ 3:00 am and pm, low tide @ 9:00am and pm
—eein(T

dy= 6sm(6x) +8

4)a) 60/10 = 6 seconds per cycle

b)y=12cos(5x)+16  ¢) 10cm@10s, 10cm @ 50s

d)

y




5)a) o

Distance above the ground (cmj
5

»
(=)

Twe (3}
b) Vertical stretch by a factor of 25, reflection in the x-axis, vertical translation 27 units up, horizontal

. 3
compression by a factor of e

c)y = —25cos (z?nx) + 27

6)a) The period of the function is E = 1.2 seconds. This represents the time between beats of a person’s heart.

b) 50
c) Jl"
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