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Circular Functions (Trigonometry)

Circular functions Revision

Where dosing,cosy and tang come from?
Unit circle (of radis 1)

/“'

¥y

0.5+

AN

-0.5

\4-

-0.5—+

1 cogy isthe xi coordinate
1 sing is the yi coordinate
q tanq:ﬁ
cosy
1 all 3 are measures of length.
1 Remember SOH CAH TOA
1 Exact values:
3¢° 45° 60° 90° 270°
180° 360°
¢ | o | » N A e s
6 4 3 2 2
coyy 1 ﬁ i = ﬂ l 0 -1 0 1
2 V22 2
sing 0 1 izﬂ ﬁ 1 0 -1 0
2 V22 2
1 _+3
tan 0 — = 1 3 uncefined 0 undefined 0
q 573 V3

1 Angle conversions (between radians and degrees).




1 Quadrants and symmetry:

0 All Students Talk C.. (ASTC) ‘n
Finding Exact values: "

Example: What is the exact value of:
. 9P -2p

a) sin— ; b) tan——.
(a) 4 (b) 3

(@) 1. Sign: ¥ Quadranty -ve
, W__ PP
2. Angle Equivalent (?[Quadrant).I =p +Z Y 2
3. S0: sin2 =- sin? =- iorﬂ
4 4 Y2 2
(b) 1.Sign:2finegati veY+v®@uadr ant

P

2. Angle Equivalent (?[Quadrant):% =-p +% Y 3

3. So: tan% = +tan’[§7 = \/5

Jump Start Holiday Questions

Ex6A Q 1, 2, 3, 4 (ace for all);

Review: radians, definitions, exact | Ex6B Q 1, 2acegik, 3 acegikmoqsu, 4 aceg,
values, symmetry 5 abdfgj, 6

Ex6CQ 2

*CALC ULATOR MODE: Always work in radians*




Solving equations involving circular functions.

Finding axis intercepts:
1. Y-intercepts:
1 f(0) or x=0.

1 E.g. what is the ¥ntercept of f(X) :SSinZSle(- %g+2
g -

£(0)=3sin289- 28+ 2
¢ 6=
£(0) = 3singgs P 8+2
o 6 -
o |f(0)=3sinaL8+2
¢ 3 =+
f(0)=33 'f’+2
f(o):'32‘@’+2:—'3*f+4

2. X-intercepts:
T f(X)=0o0ry=0.
Examples: Find all values ofy for:

@ 1g:cog="2, gf [o.20]]
I y

1. Sign: (+ve)Y Q1, 4

P

2. Angle: =
nge6
q:£12p'£

3 6 6
o 1p
9 6 6

(b) {g:sing=-0.7, qi [0, 20]

1. Sign: ¢ve) Y Q3, 4
2. Angle: sin"*(0.7) =0.7754
g=p+0.7754 2p- 0.7754
" ¢=3.91705.5078

(©) {g:2sing+1=0, ¢i [ 2p,20]}

Rewrite: sing =- %

1. Sign: ¢ve)Y Q3, 4,-1,-2

P
2. Angle: =
g 6




PP PP
=-p+2 0-2Z p+& dl
3.47 prig - PP
g=-% _P 7 1

6 6 6 6

(d) {4cog+2=0, gi [0,20]

Rewrite: cogy = - %

Leta=2g al [0 4p]

1
cCoOxa=- —
2
1. Sign: ¢ve)Y Q 2,3,6, 7
P
2. Angle: =
g 3
PP P p
a=p- —, +_1 T A +—
P 3'0 33p 33p 3
3_Zq:a:£,4_p'8_p’@
3 3 3 3
g=P % 4
3'3'3'3

1 EX6E1 ace, 2 ac3 ac, 4 ab, 5 abc, 6 ace, a8 acegiEx6J 4, 5, 6
1 2011 Examl Question

b. Solve the equation

5in[2x+ ] i forx ::[(]I ;'r]
3 2

%,

Using the TI-Nspire —_—
1.1
Use Solve from the Algebra menu as a— \ ;
shown. solve| 2'5inL2'rx-£
oL 3
b1 2 3m 51
>x=— O‘.I'X=_ or X=—"—— orx=
2 3 2 3

| i
J— 3 -0,xJ|OSx52 m

1/99




Using the TI-Nspire
To find the x-axis intercepts,
Enter

solve(B tan (2.r — ;) =3, x)l% =x =

; 13 &
solverhan[z x—l):ﬁx |£S.r5 T
1 3 16
7'n 13'n 19w 25';
xX=——" Oorx= or x= or x=
12 12 2 12

<




Graphs of Circular Functions
y=sing y=cogy

-2p 'I'v p\/px 2p \ip o/ 2px
1..

. 4l
) D
f Period =2p
1 Amplitude =1 _ 2
1 Range: {1, 1] period = -
y=tang
y
10t
5._
2p [ip b 2pX
5l
110t
{ Period =p

R

f We donét refer y=tangt H Perod
! RangeR

itude for




Transformations of y=sing & y=cogy

y=sing A y=asinn(g- b)+c & y=cogyA y=acox(g- b)+c

T aaa dil at i adronothex-dxact or A
T ma dilatiown 6f ofmast her i
n
1 b:atranslation ob units alonghe x-axis.
1 c: atranslation o€ units alonghe y-axis.
1. Dilations

(a) The effect offi a 0
Graph the following graphs: (iy = 2cos7: (ii) yz%;whereqi [0, 20]
M . O

v Intercept
<_ (0.2) x Intercept

Point of Inflection

(5)

| 2 Local Maximum

(2m,2) I ™1
2°2

x Intercept
Point of Inflection

( S .0 J [ v Intercept
2 (0,0) Local Minimum

2 w3)
1T R0 affects the amplitude.
(b) The effect of AnNno
Graph the following gaphs: (i) y =3co2q; (ii) y:3singeg—8; wheregi [0, 2,0]
g -

M (ii)

f . . !

- - x
" L 3 2n
2 2

A
|| v Intercept (2m,0)

(0,0)

T Ano affects the period.

1 period= %




2. Reflections.
1 Two types:
0 Reflection in thex-axis - f(X)

o Reflection in tkey-axis: f (- x)

Examples:
Sketch the graphs of the following:

(@) y=-3sin2g; (b) y:2co;§e %‘8 : wheregl [O, 2,0]
(; -

(@) (b)

3. Translations

(a) The effect offico
Sketch the fobwing: (i) y =3sing +3; (i) y=2co2g- 3; wheregi [O, 2,0]

0 (il
y y

6“ — g

3 T L

2% \ -14. P p 3p,p.5p3p 7p 2p X
Fobob e X -3

:% - 1 1 3n T Sn3n/n2n -g:

31424 424 6




(b) The beffect of A
Sketch the following:

() y:23ingg+%g; (i) y=3co5y- 38; wheregi [0, 2p]
¢ - ¢ +

3

W[y

6..

5..

4..

g..

1_./\

-13 p p 3pp 5p3p7p2pX

% 4 2 2 4

Combining all transformations

(ii)

Example: Sketch the graph of (g) :35in%q- %8+ 2, qi [0,2p]
(} -

Rewrite: f(g) = 3sin2%- %8+ 2
¢

a=3 b= ,c=2andn=2

Sketch f (g) =3sin2g first:

Secondly with translations:

y

1

p P.3p/ 5p3p7p2pX
4 2 4 2

Note: X-intercepts need to be found!!

1 Ex6F 1 adfhi, 2, 4, 5Ex6G 1, 2 ac, 3 ef, 5 acfgh, 6, 7




Graphs & Transformations of the Tangent function

Example: Sketchy = 3tan%x- %8 for % ¢x¢ %
c .

Rewrite: y = 3tan2§e<- %8
(;‘ =

A 4 A 4 A A 4 A A
10} ! ]

8.

RO
ol
w

v y \/ y

1 Ex6J1,2,7,8,9



Addition of ordinates ( a d d yét hvea [6u e s )

Example:
(a) On the same set of axes skettfx) = 2sinx and g(x) =3coLx for
0¢x¢2p;
(b) Use addition of ordinates to sketch the graply ef2sinx+3cox.

£ | X
2 _"_ énn Tt
- 4 424

S s
O\ PN
N AN 7
O\ VAN 7
\ O\ ! \\ |
\ / \\ 7/
AR Y S — \\ Iy
\ \ Iy

P \ A |
,/ \ \.\ N \\ /
VAR \ \
yd Y "\ / N, \ A\
Za ‘l ‘J \ ‘ | .>
P 1} \ I
\

ol m 31‘[1‘[5’{6Tl7’|'|21'[
T 4 2 4 4 2 4

1 \/

Note: For y = 2sin(x) - 3cosgx) it is easier to doy = 2sin(x) + (- 3cosgx))
I Ex6H 1 ace



Solving Equations where bothsin & cosappear

Example: Solve forx, xi [0, 2p]:
sinx=0.5cosx
dividebothsidesbycosx
sinx _ 0.5cosx

COX COX
tanx=0.5

(i)

1. Sign: (+ve)Y Q 1, 3
2. Angle: tan'*(0.5) = 0.464
x =0.464, p +0.464

" x=0.464, 3.605

(i) sin3x- v/3cosBx=0

sin3x- +/3co8x=0
tan3x - \/2_3 =0
tan3x=\/§

9

1 Ex6J10, 11 aceqi, 12



General Solutions to Circular Functions

Example: Solve cosx= 1

1
coSXx ==
2
1.CospositiveQuad...-4,-1,1,4,5,9,....
2.Ang|e:%
P -pP P P P P %+2np,%p+2np
Solution: |3. X=....- 20+=,—/—,=,2p- =, 2p+=,4p- =,..Jor
Prg g g P g gy p(L+6n) p(5+6n)
x=. . 2oP -ppop ip ip 3 ' 3
"3 3333 3"
generally:
x:2np°% Checkn=0,n=14,n=-1 ni Z
. cosX=a
Soin generakerms: x=2np ° cos(a), ni Z
Example: Solvesinx=l
. 1
sinx==
1. SinpositiveQuad...-4,-3,1,2,5,6,....
P
2.Angle: =
J 6
- P P P P P P
3X=m20+5=-p-= 5 p-5,20+5 ,30- 5.
P 6 P 6 6 p 6 2P 6 ¥ 6
Solution: |x =..... ﬂﬁgiﬁ@@ .....
6 6 6 6 6 6
generally.
x:2np+% Checkn=0,n=14n=-1 ni Z
or
x:(2n+1)p+%:2np+5€p Checkn=0,n=1n=-1
sinx=a

Soin generakerms:

x=2np+sin*(a) or (2n+1)p- sin*(a),nl Z

Theabovecanbesimplifiedtox=np + (- 1)"sin"*(a) ,ni Z

fanx=a

I:Orx:n,0+tan‘1(a) ni z




PS_ 4

Example 1: Find the general solution fc&smae<+ 0=

(; 37
X =2np +sin’ (a) or X=(2n+1)p - sin"'(a)
23|nae<+'08--1
5. -
Singx + —
25‘ 3272
Solution: x+’2:2np+3| 28_18 or x+’2:(2n+1)p-5| 23—18
3 c2+ 3 c 24
P _ p P _ p
+==2np +— or X+==02n+D)p- —
N A
X=2np+—- — or Xx=(2n+1
0 56 3 (2n+Dp - 6 3
x:2np+?’0 or x:(2n+1)p-7p:2np-%

Example 2:Find the general solution t@co&x+£8: V2, and hence find all the solutions from

C 4+
(- 20.2p).
X= 2np coS (a)
200%x+
CO&X*‘EQZQ
C 4+ 2 3
o 1220

2x+% =2np coslégz—g

P _ o P
2X+==2np° =

4 P 4
2Xx=2np or 2x=2n %
X=np or X=np - % generalsolution

for solutionsof domair(- 2p,2p)

n=-2 x=-2p(notindomain® x =-2p - E = Z’O (notin domain)
- - - p_-90
n=-1 X=-p &X=-p-=—=—7—
P P 2 2
n=0 x:O&x:-E: P
4 43/7
- - —n. P _
n=1 X=p &X=p-=—=—
_ pax=p 4 4
Solution: p_T1p

n=2 X =2p (notin domaing x = 2p-———

4
_-50 -p N/
4 1pa 1 a4 ,,0, 4

1 Ex6K1, 2,3, 6ab, 8,9



Using the TI-Nspire

Make sure the calculator is in Radian mode.

a Use Solve from the Algebra menu and
complete as shown.

|
Mote the use of — rather than 0.5 to
ensure that the answer is exact.

b Complete as shown.

¢ Complete as shown.

50[?*.{1:05’:.‘1:‘] -t _1'I|
II 2 I

-

[h'nf+]:|'rr. fﬁ- nt-1)n
x - o

3

=

sul.ve]{-,lq tan(3 x]-lxj (6-nt+1)m *

18

Lk 1.1 B

m]t'e.-l: -JT ginlx|=1, r:l

ixm b
=20t n+—— crx=2-nT-n+—
& 3

1/




9 Determining Rules for Circular Functions

Example: The graph shown has the rule of the foryns acos(t - b) +c, find a,b,c & n.

1 a:range=[-31]Y a=2
f c:middleof rangey=-1Y c=-1
1 n:periodzﬁ \ Py =3
n 3 n

b: from previousknowledgeb :%

or (0, - 3)isonthecurve:
- 3=2cos3(0+b)-1

1 -2=2cosh
-1=cosdb
p=30

P_y
3

1 Ex6l1,2, 3,4,5,6,7,8, £x6J14, 15



Applications of Circular Functions

worked example 24

The temperature in degrees Celsius on a day in May
at Mt Buller is expected to follow the model
T=5-7cos ﬁ(t 4)

where t is the number of hours after midnight. The
snow-making machines will only operate efficiently
when the temperature is below 5°C. Sketch the graph
of the temperature for one full day, and predict the
period of time for which the machine will be able to
operate.

Rewrite:

T=-7co&Lt24)° 5

g 1 -

a=-7,b=4,c=5n= P
12

period = Q =24 hours

12

att=0, T=-7co (024)0+5— 7c0%£0+5=-5+5 2

¢

The machine wilhotb e abl e
to 10 p.m.)

1 EX6L 1,2, 4, 6EX 6N

t

0

operat e

@i.eofrom @m.h our



