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Section A: Recap
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a
Radians and Degrees Definition
180\°
()
T
T C
0 f— —
L (180)
180° = «t€

Unit Circle

» The unit circle is simply a circle of radius 1.

Definition

)
N
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1.0_\
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N A0 O] angle stavts her 1-2) i
T c
-1.0
v
sin(@) =y
cos(f) = x

tan(0) = gradient
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a

Period of a Trigonometric Function

Definition

/2
period of sin(nx) and cos(nx) functions = 7
- - n

period of tan(nx) functions = o

>

wheren = coefficient of xand n > 0

Pythagorean Identities

& ] ] 1 I 3 > x
J,\az_,o:( 0 08 10
(418

sin?(0) + cos?(0) = 1

» (Can be used for finding one trigonometry function by using the other.
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The Exact Values Table

x 0 (0°) T 30% T (459 T 60% T 90
6 4 3 2
sin(x) 0 1 \/_i ﬁ 1
2 2 2
cos(x) 1 ﬁ E l 0
2 2 2
tan(x) 0 % 1 V3 Undefined
Supplementary Relationships Definition
9
/N
1.0
(ws(ﬂ—e), sir\(ﬂ—e))
< > %

1.0 -0.5 ©_.—9|

e “\ ) \X :
0.5 1.0
l -

(ws(—e), sin(—e))

(cos(M+0)\sin(i+g)) -0.5

-1.0

A4
» Simply look at the quadrant to find the correct sign.

& Second Quadrant ( — )
cos(m — 0) = — cos (0)
sin(mr — 0) = + sin(0)

tan(mr — 0) = — tan(0)
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@ Third Quadrant (z + 6)
cos(m + 0) = — cos (0)
sin(rt + 0) = — sin (0)
tan(m + 0) = + tan(0)
@ Fourth Quadrant (—6)
cos(—0) = + cos (0)
sin(—0) = — sin (0)

tan(—60) = — tan(0)

Complementary Relationships

» Consider the quadrant for signs.

& First Quadrant (g - 0)

cos (E — 0) = +sin(0)

2
sin (g — 9) = +cos(0)
1
tan(g— 0) = +tan(0)

& Second Quadrant (g + 0)

sin (g + 9) = +cos(0)

cos (g + 9) = —sin(0)
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1
tan (g + 0) = _—tan(B)

& Third Quadrant (37" - 0)

2
¢ (37r 0) _ 1
an 2 tan(0)

& Fourth Quadrant (37" + 0)
(3
sin (7 + 0) = —cos(0)
3 ]
cos (7 + 9) = +sin(0)

an (3T 6) = -
a2 ~ tan(0)

» Steps:

1. Note complementary relationship by identifying a vertical angle (g%ﬂ)

2. Equate to the opposite trigonometric function cos /sin / tanl(e).

3. Determine the sign (1) by considering the quadrant.

Space for Personal Notes
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Supplementary v/s Complementar

Supplementary: trig(Horizontal Angle + )

Complementary: trig(Vertical Angle + 9)

Definition

Particular Solutions

» Steps:

2. Find the necessary angle for one period.

» Solving trigonometric equations for finite solutions.

1. Make the trigonometric function the subject.

3. Solve for x by equating the necessary angles to the inside of the trigonometric functions.

4. Add and subtract the period to find all other solutions in the domain.

Definition

Space for Personal Notes
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INSTRUCTION:
» Regular: 13 Marks. 13 Minutes Writing.

» Extension: Skip.

Question 1 (7 marks)

»

c
Find (%”) in degrees. (1 mark)

135"

b. Find 150° in radians. (1 mark)

51/6

¢. Determine the period of sin(3x). (1 mark)

21/3

d. Determine the period of tan (%) (1 mark)
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e. [Evaluate sin (37”) (1 mark)

-1
f. Evaluate cos (— %) (1 mark)
V3/2
g. Evaluate tan (%”) (1 mark)
-1

Space for Personal Notes
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Question 2 (6 marks)
Given that sin(x) = % andg < x <, find:

a. cos(x). (2 marks)

-12/13
b. tan(x). (1 mark)
-5/12
¢. Ccos (x + g) (1 mark)
-5/13
d. sin (2m — x). (1 mark)
-5/13
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e. tan (g + x). (1 mark)

12/5

Space for Personal Notes
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Section C: Exam 1 Questions (17 Marks)

INSTRUCTION:
» Regular: 17 Marks. 5 Minutes Reading. 25 Minutes Writing.

» Extension: 17 Marks. 5 Minutes Reading. 17 Minutes Writing.

Question 3 (5 marks)

a. What value(s) can cos(x) take given tpat sin(x) = g? (3

s
sin?(x) + o *(x) =1 S ~.
L eottn) = |- (B) = N
= l.._Q. 4
25
=l D :as(x)=tF HFxk n Ql
=
=3 o 2l @2

2y
b. Hence, find the possible value(s) of tan(x). (2 marks)

J

\ g in @2 {n (o) = (.F » ’2‘,?'//
¥/ '

'f 2 %in Gl toufx)=

Space for Personal Notes
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Question 4 (2 marks)

Given that the period of the function tan(n?x) is 2. Find the value(s) of n.

Pe T <0

'LZ

) (4
h"-.% = 64714_2-. =

Space for Personal Notes
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Question 5 (7 marks)

Given that sin(@) = m, and cos(B) = 0.2.

g—

a. Find the value of cos (g - a). (2 marks)

= sin(a)
= M',//

¥y 39S
B

b. Find the value of si (37I - ) (2 marks)

'C;'e_ug

= —tos(p)

= =02,

¢. Find the value(s) of tan(a). (3 marks)

Sin%(a) + tx*(a) = |

@sfa)= I-m*

ts(a) = x Ji-m?

.’..-l,w_,(a)-z m‘#

ais in Ql o &3
4

“me
o

"&44.(_4\) = —
(M2
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Question 6 (3 marks)
Consider the functions:
f(x) = sin(nx) and g(x) = cos(nx)

For what integer value of n will f(x) = g(x) have exactly 6 solutions for, x € [0, 2m]? Justify your answer.

o SinCmc')‘-"cos(nx;) - ) , m=]
¥ eorlan) ! J+a(vy)
nw) = |
“pz & d
\( P= =
N— T
%i Haare wi'll be /
1 sbdion . /

Cotutvmsy = 6 peiodd
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Section D: Tech Active Exam Skills

CAS

Calculator Commands: Solving Trigonometric Functions

» TI » Casio
@ solve(trig(..) = a,x) | © solve(trig(..) = a,x) |
domain restriction domain restriction
& | is under control equal. © | is under maths 3.

» Mathematica

© Solve[trig[] == a &&
domain restriction, x]

Space for Personal Notes
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Section E: Exam 2 Questions (26 Marks)

INSTRUCTION:
» Regular: 26 Marks. 5 Minutes Reading. 35 Minutes Writing.

» Extension: 26 Marks. 5 Minutes Reading. 26 Minutes Writing.

Question 7 (1 mark)

% radians in degrees is given by:
A. 30°

B. 90°

C. 15°

D. 60°

Question 8 (1 mark)

For what values of k will sin(x + k) = sin(x)?

A. 2nmnez S L‘ru#‘ ev07 2N =) beserud;

B. -2’5'111362'

Space for Personal Notes
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Question 9 (1 mark) x Q' ‘)@ } M = 6
3
Given that sin(a) = %and cos(B) = %, with a € (O, g) and B € (37”, 2n). Evalueate, ‘ IZ
e ..
13
A - _E
(3
b = -ég s
+4
c. 2 & 3
. =36 Ao
D. —5 u 4
= | = aﬁq
—= 18 L
Question 10 (1 mark) [u L) - (O ) 1’ r?_'_ (x_h)z_r lL
%/ =10,0
What are the coordinates of the unit circle in terms of x?
a PE—
A (VT2 2 T
(2 NT=2) St | A2
B. (x,+V1—x?) }
% <
C. (wll—xz,x) y" Fax JT-’-
“ANI=%

D. (V1—x2,-V1—x2)

}ci 2.

Space for Personal Notes
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Question 11 (1 mark)

ISR 2.2
The following equation has no real solutions: /j
2’2 '
esummm— gp 4 ,
sin(n?x) = = 0<x<2m
Which of the following is the best explanation for why this is the case? ﬁ. ‘(ﬁ
2? 2

A. We are not given the value of n.

B. There are real solutions but they are not in the domain x € (0, 2m).

Vg

C. The range of the sine function is [—1, 1] but 75 > 1.

D. g is inside the domain x € (0, 2m).

? Ky
< >

‘0

Question 12 (1 mark)

What is the range of y = tan(x)?
A. R

B. R

C. [-11]

NG

Question 13 (1 mark)

Solve the following equation for the given domain:

ﬁtan(x—g)zl, x € [0, 7]
A. 3 Ml_n)= -L
B. = 2l 3
‘6
; _T _
¢ 3 -l
pD. Z
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Question 14 (1 mark)

Why does tan(x) have a period of ?
A. It is asymptotic.

B. Its values repeat every m radians.

C. cos(x) and sin(x) has a period of .

D. Its period is not .

Question 15 (1 mark)

Which of the following equations is true?

A. sin (— — x) =«fcos(x)

B. sm( ) ==C05(x)
C. (% + x) = —sin(x)
D. (g + x) ==sin(x)

No-%,u«’ob i idewal = = =

Tudewal = 1T
ru'od_ﬁ ﬂ

T A _ p2

Rrod 2w 2.
")

Question 16 (1 mark)

/9

How many x-intercepts will sin(nx) have over (0, nr]?

2

A. P f‘ iv é ”o,%wlns
B. n?

C. n AT _

D. n?+1 (-2;;"‘)

Sin[na) =0 9 I pewvd ¥ 2 iime)

4 T\
N )
2% r‘n‘oo‘

I\{” ‘f i’:i.’

Space for Personal Notes
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Question 17 (6 marks)

Consider the following unit circle:

0.5

(2 marks)

/ 6 .
! 1
: \E-e |
) - 05 ol z 05 T
\\ II
A /
e -0.5 -
F ’
N //
NSy R

a. Ifthe line makes an angle of, 8, with the y-axis. Express the coordinates of the unit circle in terms of 6.

2= (os[%-0) = a6

Y-~ din(%-6)~ wsb
0’ [

- [’47

)= {6?06/ Me) 2

b. Find the coordinates in terms of y, for x > 0. (2 marks)

MM12 [0.16] - Circular Function | - Workshop
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c. Express tan(6) in terms of y, for x > 0. (2 marks)

b = L,

L&

—

e i

()]

=4y

q-

{F

Space for Personal Notes
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Question 18 (10 marks)

The height of a point on the pump of an oil rig relative to the ground can be modelled using the following
function:

f(t) = 2sin(t) — /2, fort > 0
where y = 0 is the ground level and ¢ is measured in seconds.

a. How long does it take for the point to first return to its starting height? (1 mark)

/ /_\
k—)b-tsmsmndzs) \,/ @
N— —

b. What is the maximum, and minimum height of the point? (2 marks)
Hint: sin and cos can only be between —1 and 1.

Max Wm when Sinlt) = | ¢ mw‘?t.t = Q=2 wik

M‘.»h-lfk ot W Salt) = =)F M ‘wk?td‘ = 'Z-Jiwéb,,
c. ;70

i. For what values of t € [0,4r], will the point be level with the ground? (3 marks)

2ty =o0:
Lt 0-('\

2sin(t) -z =0

: =~
S\GL“ = 2.

Ax):=2- sin(d)-\[2.

solve(](x)=0,x)|05x$4- bd

T 3-mr
PG e OT X = or x=
4

N
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ii. Hence, state the values of t € [0, 4] for which the point is above the ground level. (2 marks)

Selise ffkpo
:- fe/z,g- o(Z %)

d. The height of another point on the pump is modelled by g(t) = sin(t) — /2 instead. Can this point reach the
ground level? Justify. (2 marks) \’
¢ ["' ) IJ

> Qrosd Wl 9 }=o

Rovgy ﬁ-”’ € [-1-4J3

Space for Personal Notes
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Section F: Extension Exam 1 (9 Marks)

INSTRUCTION: %

» Regular: Skip.

» Extension: 9 Marks. 10 Minutes Writing.

Question 19 (9 marks)

Solve the following trigonometric equations, giving all solutions in the given domain.
< Q02
a. Solve the equation gmé) =3 for 0 < x < 2m. (2 marks)
& n [ 6, z-o
A = x, X-F
O -

/_\\ !/'—) Dé[O, J

sz B I = 3\
i ) /-x./': e ,l: '

_ E— J(z .

.f:%’-_’%ﬁ\,'} \\7&' ez
=z -

b. Solve the equation tan?(x) = 3 for 0 < x < 27. (2 marks)

cP-e= 8y 96 [0 6]
)= {3 & fu(x)= -3
T Coxe =B

MM12 [0.16] - Circular Function | - Workshop '25
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¢. Solve the equation sin(x) = cos(x) for 0 < x < 2m. (2 marks)

Costr)  wslx)
tnln) = | /,-) pe Lo, &)
sz X ) — N
~—— HIEETE I

Pemean, | |~

P
- 20 = @&
L azosix) ¢ %% )
v
2a%—3et1 =0 ]
-3 3K
[2a—1)a=1) =0 Del 3‘;"3‘.7 |
el }‘
L %z on acl (= x= 3:.0% )
Q_I[x) =:L_,2-—4Qt£!') =l \ /
Al a4
e -f’ “_3'1_ 2 X=0 J
3
Space for Personal Notes 10 e
(cos(11-0), foin(T1-6))
¢ ) “\9 )
N 0 -0.5 B8 . 0
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Section G: Extension Exam 2 (12 Marks)

INSTRUCTION:

» Regular: Skip.

» Extension: 12 Marks. 15 Minutes Writing.

Question 20 (5 marks)
Consider the following two functions:
g(x) =sin(x) and f(x) = cos(x — k),0 < x <2m

a. For what value of k will f(x) have three x-intercepts? For this value of k state the value(s) of x where f(x)
crosses the x-axis. Just provide one possible value for k. (2 marks)
’

=~ ) =0 - | 18()={t(),0=x2: 7
N U 1

MM12 [0.16] - Circular Function | - Workshop ‘27
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b. Suppose k € [0, 27]. Provide a value of k for which f(x) = g(x) has:

i. 3 solutions. (1 mark) (/7] (l“’k) - an[w)
B -'-P / 2 x
2= (2% ) Ty

£9(x)={sin(x),05x<2-

&/ \/

ii. 2 solutions. (1 mark)

. 6[0,211.]\ (%,

iii. Infinitely many solutions. (1 mark)

N

. T

)

Space for Personal Notes
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Question 21 (7 marks)

The temperature T'(t) in degrees Celsius inside an office at time t hours after midnight is modelled
by:

T(t) = 21 + 3 cos (% (t — 4)),

where 0 < t < 24.

a. State the maximum and minimum temperatures in the office, and the times at which they occur. (2 marks)

e @) S - 10| @ P

Mo Tewp = 24 =5 1) =24
Mn Temp = [ stedoele, B

[

&
= Ti) =I1$

« t=loor 22 ,

b. Find th€ exact yalue of ¢t for which the temperature (s first 2
this t co nd to? (3 marks)

°C. What time of day, to the nearest minute, does
ot TH)=23:

z{i 2@. gf(ﬁ—q.), s 23
/

. 6= o,Let
- g(fa-q)) = f;- o -e

ai Q4
Zl-a)= o'(3) o Blh4) = -as'(%)

Z(t—q)=2 (%)

7S
Done

| 1(x):=2143- cos(% (x—4))

| sotve(t()=240)l0<xs24 x=4 orx=16

solve(t(x)= 18*)|0£x524 x=10 or x=22

+t-4 = .‘h-é' ta;'{%)

n

5 2 23937 |
4——-cos’ ;

n

~f
0.3937- 60 23.6220 —7 # = 41 # “‘ (é)

e D 4 t:q--%c{'{%_) {Maf)
MM12 [0.16] - Circular Function | - Workshop ‘29
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hours later.) (2 marks)

c¢. What fraction of the day is the temperature above 22.5°C? (A day starts at midnight and ends at midnight 24

."%z\\ /4“'}«

A W A
\/

-
[~

(1

]

&

3

Ko
wh

12,

Space for Personal Notew

[l e

0.3937- 60

23.6220

solve(e(x)=22.5,x)|0<x=24 \
x=2 or x=6 or x=14 or x=18 o

6-2+18-14

el
fpaciod
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