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- Unit 5: Circular Functions ~ Learning Guide

% Al

Uq a pencil, complete the following questions as you work through the related lessons.
Show ALL work as it is explained in the lessons. Do your best and ask your instructor if you
don’t understand any questions! '

1. Define the following terms.

a) Standard Position Ahgle: A 5«%; ddaum, o~ Hh. £-Y Uorme_

, LA/ G ’Q’J
dihom.

b) Initial Arm: e .- axiy (o M%L\

. oo MLMLM_@%L
d) Co-Terminal Angle ; : o
b, WM& e,  shedod s

ert each of the following into radians exactly (in terms of 7).
30° \  b)240° ) 110° d)-10°
Be CY =g
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3. Covert the following to degrees c\.ru'lly
i ' m d)
a) ':[ b) 6 ¢) 10
. - \Po
A= \Do K= K-=\%0 A
A o -Sf [ Do
X R \VodS .
8 ;
%] \® ’( 6 \o 10 Q
% » ‘
’ \ (y\
. = % \5)’ -
bo g0

4. Determine one positive and one negative co-terminal angle for the following ang

a) 140 b)— ¢) =78 d) - =
&) 14 9 ax B .
m LA
b !L\Q—BQ\" L ~7f§- 3L 5
- . T VP )1‘1\(2K - '(J/\/K
i 4 429 .
e o BN
- ey - _ 7
o+ 360 i Ly =1\ 3+ 26 Py 9 5
. =Y &\K i Y N A =
5SD *;—‘\'2 7\ 5/-
= 9. 9% .
= 22K
Ay

- | £

5. Determine the length of an arc in a circle of radius 4cm if it subtends an angle of 2

A=k ;86723
Pre Uomaps= 20 =

UYX2 — Dlmo

6. Determine the radius length in a circle if an arc of length Sem subtends an angle of 20

ﬂ«c_ WL % 5w .

e s > Z\‘, 16 = B - 0-3uq ja)

S £ 14, 12

PR e

;,4/34; ,ﬂ':
A fogte = 16 5 F 0 .34
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1 ) A~ A * ;

i position and determine its reference angle.
b) x = 220° ¢)x =—-100"
e 228 - \%0+Vo —\\o= %O'—-lbz’)

KA = Ba'
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3. For each di

a)
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agram determine sing, cosg and tang,

A b) /T\
P(=0.6,0.8)
{
\
ov9 \&d 0 0
\ 0.9
>
I 1 e et
A 6 |
] N «\‘/J
P(0.8,—0.6)
SimY)=s 02 v 9
L
\
" ) ~
(>9 W S\ 9 0-f_ — 06
AL Q L O ¢ ) «Y) () ),
*I\\f\ ,L» g !
o < -A)
| — 0:6 2]
\© ) > 7
A
)] 11 ( — ) ! " | T4e
4. Point A(—12, —9) 1510 Quadrant I11 and lies on the terminal arm of the standard position
angle ¢. Point P is the pomt ol intersection of the terminal arm ot ¢ and the unit circle,
Determine the coordinates of P
. ) 2 ¥
s 1LY =+ @)
N Us) { o . q
LU 4+ B\
- 2L >
4 LL)
5. Given that the angle 0 s in standard positi . ermi I quadrant two, find the
exact value of cos 0 and tan @ 1t sin @
: , s | Aanf Y
Oy = O | (o
= | e
, 9 ' ® <R
4 L & 3 !
’ A A 9)))
" ())
; y [ \
) 2 1) S o
2 ) ‘L‘\
b} Auadion b das I
) 2 o\ \ NAT W
6~
W 25 Page 4 of 27
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b) (=3.7) i
Moatad 2 o )= S

‘A'J,ST"
\¢ :»,l
T o S
CA&;%: ,_-3
ER

-

; ',']-mmms---mmmuo determine the exact value of tanf
" “ = SO L

cna,ﬁ}
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10. Given that tan 8 = —% with % <0 <, determine the exact value of cos @,
0z Quadear 1t 2 {2
<0 -
8 - o= %
el S e
Way- 2 ar- {2
b

11. If cos@ = ;‘ with 0<0 < 3 then determine the exact value of sin(m + 6)
@ - "3 &-\GA\Q\\" % = ﬁ
x+H= T CQ(-NGA\-M\" = S\B <o QD = lé
5 K
o =3 =}
By 3 P
L —
NP b Y
woahl o - -1
Lesson Three

%)

Sine, Cosine and Tangent of Angles:

1. What is the purpose of the phrase “All students take calculus™

T D™ o Py € ,gm S’\’Q{\ B}j ead. *«%\xow‘ﬁ«k :gu\d\'h\ wead @«q&a&

2. Using your calculator, evaluate each of the following trigonometric ratios to the nearest

thousandth.
- 2
a) sin3.45 b) 3tan 2.40 c) Seomis ‘ d) csc2.65
— 0-%04 LR(-0-91L0) 22— T
= 2.4 ~0-0413 \
- —'u'l-“‘?é 0412012 w—y 2‘\‘q
3. Determine the exact value for the following questions (do not use a calculator).
2. n
a) sin > b) cos—
Sin( 7 qf
ﬁ (’7_ * B ) 7’
—
2‘ E..’ s"\\ ,‘"5 \
[
% \
- - Sun A_ = 3 ’;
' % {1
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n

d) sin :

- n
f) csc—=
4

h) sin (— %ﬂ)

7
>
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K) 8sec ( ")

O

8 S (U

lll).l CSC -

0) log, (t;m E‘)

o

BCLN PCMath 12 - Rev. Sept/2017

n in
1) =2sin= + cos
| 1

n) 2tan = — cgc 127
O 3
|
- f
p)log, (l(mﬂ)
6
v b (A
X ;
/. |
08 btne A
'z -
/ \
oA (- \
3% ‘\f? ‘.'
, L
A ¥ - ¥ { ?) ‘
/ >3
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q) log, (sinaT" r) log; (Sec(—g))
(Sh(K-£) : J,szz

Ry

4. Determine in which quadrant the standard position angle 8 is located when:
a) 0<sinfand secd <0 b) cot@ < 0 and cscf <0

{) ,
Ouvddia ¥y 1T Voadatr &

Lesson Four

Graphing Sine and Cosine Functions:

1. Without using a calculator or making a table of values, graph the desired function over the
interval —2m < 6 < 2m.
a) y=sinf

b)y = cosf

Page 9 of 27
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2. For the graph of y = sin# graphed on the interval 0 < 8 < 27 ,
) What is the maximum value of y? For what values of # does this occur’
4 $\+ 9 Maw Vb2V H: &

g
’

i

. - e . saa thi c1r”?
b) What is the minimum value of y? For what values of # does this occur:

i . 3€
M o -\ 0—1

¢) Determine the B-intercepts,
S;u,‘qk 2D L67 .(l-‘;Zo =) O ()’[’JK—

3. For the graph of y = cos 9 graphed on the interval 0 < 9 < 27
a) What is the maximum value of y? For what values of 4 does this occur?

4= Lo Mo 2\ 0z 0,24
b) What is the minimum value of y? For what values of # does this occur?
N, 2 =} 6=k
¢) Determine the O-intercepts. I's '
z =
3‘.«_)&(4,» bf,ﬁ,,e Zo o GE 175 2

Lesson Five

Transformations of Trigonometric F unctions |-

1. Given the sinusoidal function Y =acos(x

variables a, ¢ and d have on the graph (Thi
“transformations” terms).

=) +d, discuss what the effect of each of the
nk of “trigonometric graphing” terms rather than

) d- !.“52 Qa Contadd 8 u}

2. The graph of y is transformed as described below.

The equation of its image has the form
Yy =asin(x — ¢) + d. Write the new equation for

¥ by determining a, ¢ and d
Yz Sty Bw)
b) Expand vertically by 3, then translate down | unit b 2 385ianm -

¢) Compress vertically by %, then translate ; units left > I ’; s ( weky
LY 4

a) Translate the graph 4 units right
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3 o sl o ol : . : ;
3. The graph below can be considered as a sine function. Determine the equation of this

function with smallest possible phase shift.

4. The graph below can be considered as a cosine function. Determine the equation of this
function with smallest possible phase shift.

/ /_ 3
. r -
J 7@ "

5 Each function below has either the form y = asinx + d or y =acosx +d. Write the

equation of each graph.

a) A b) »

Page 11 of 27
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¢) | d) A

6. Graph at least one cycle of each function. Determine its domain,

range, phase shift and
amplitude.
a) y=3cosx
p ¥
!
P! ) y
3 ;
¢ L] 1 )
f éa ®
|
‘
t
\
|
b) y=—4cosx
L
. - = Y
Y 5%
A | ' t 1 4 ‘n
N K ‘ LY. £
»> |
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Lesson Six

Lransformations of Lrigonometric Functions 11

L. Graph at least one cycle of each function

a) ¥y =3sindx -1

14 + T 1 -
A A\-§ 4 K [
- £ 4
']
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| ! |
d) ) _u‘\\-\ -
S ¢ .
Y O\ 3
€) Y=—dsin2[x -2 s JK
\

2. Determine both the cosine and sin

IC equation, with small
following graphs,

a)

€St possible phase shift, for the

A
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3. Write the equation of a sine curve, with smallest possible phase shift, if it has a maximum at
(:—;.IS)M&enennstminhnmntotherightat(gﬂ).
Y= aSim (nr0) #9
foceion ) Cobud axs = 343, :
h‘*pﬂ\'\ v 3
Y- a Siw (I\FC) Ad
" NS, Sl
Man D V3= a$ “Kﬁ, )

I 2 & Siw (1\{'_()
Siling
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2. Determine s cosine ¢ 2
- Determine both the cosine and sine equation, with smallest possible phase shift, for the

following graphs.

a) t ¥ (s [ %R (w-2) \
J B - whn | |
) - ’
] ‘ y / v
[ f p
1| ‘
|
| A -~ / /
(4 p - . . ) ® NS
< » -
|
4 n [
2 & A

3. Graph at least one cycle of each function.
a) y=sin L(lx;s) +1

)}
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2m(x+3)
b) y = 2cosEX 1
8
4
|
{
- 4 e
|
;
f ' r——p > N
J ~ N 2
|
m(x+4)
¢) y=-3sin——-—1
: 10

“ -,
2m(x-3
d) y=-2cosZE2 1 3
16
-~ 1 5
>
]
| !
l<r _“/
8 4 r . | + A\ ] \ A T T 8 1 T T .
-t 2 |

Page 19 of 27

Scanned with CamScanner



BCLN PCMath 12 - Rev. Sept/2017

Lesson Eight
Applications of Sinusoidal  Functions

I. The function h(t) = 4.3 sin 0.157(t = 2.5) + 6.4 gives the depth of water "“ a \l,-,q‘mrl. h
meters, atany time, ¢ hours, during a certain day. Use the graph of the function to find the
total numlwr.ufhnurs in the 24 hour interval starting at 7 = 0 that the depth of the water is at
least 6 meters deep. (Give a rough sketch of what you graphed on your graphing

caleulator), h 2¢
' ] r J Al
|
I- ) -
/
¥ / )

2. In an Australian city the time of sunrise can b
4.6 sin (% (d - 6)) + 5 where 7'is the

of days into the year.

¢ found using the trigonometric function T =

number of hours past midnight and  is the number

a) Sketch this function.

!

4 \
-1
9 .4 1

——

b) Find algebraically the time to the

nearest minute when the
the year

sun will rise on the 27t day of

b. ¢ K‘;h(,f% (llj-é)\)_&,\' 2 6+ No~.
b S G b

¢) Find how many days in the year that the sunrise is after 8 am.

= Gl (1’ (‘)‘(’))H) 2 \Lmi,q.r
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3. Ferris wheel has a diameter of 4Smeters and its center is 43 meters off the ground. The
wheel revolves once every 4 minutes. Lenny gets on the Ferris wheel at its lowest point at
time z¢ro.

P P00 o ab Sy . '
a) Write a sinusoidal equation tha would model Lenny's height above the ground as a
function of time.

) A“\ 11y W |- TR S

e \
L 2t . "

b) Determine when (after how many minutes) Lenny would first be 58 meters above the

ground (solve algebraically or with calculator).

[
( \ [ AR Co
< ( - | ) ¢ v

4. A mass is supported by a spring so that it rests 75 ¢m above a table top. The mass is pulled

down to a height of 10 cm above the table top and released at time ¢ = 0. It takes 0.8 seconds
for the mass to reach a maximum height of 40 cm above the table top. As the mass moves up
and down, its height /1, above the table top, is approximated by a sinusoidal function of the
elapsed time #, for a short period of time. Determine a sine equation that gives the height, h,

as a function of time, 7.
p

LK i o)
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Lesson Nine

Graphing the Langent Function

L. For each of the follow W state the pertod and the gene b equation for the asymptotes

|
a) v l,m(\ ) b) v tan3x + 2

0O

d) y l.ul,;(\ 1) =1

hit I'A

- .

Graph at least two peniods of cach of the tollowing functions ( learly lubel the g ymplotes

a) ¥ =tan2x + | b) y l.m(u | ”)
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" n
c)y l,ln.‘l(\ ) 2 d)y l.m"hfl)
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