AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trig Equations Algebraically
= Check for degrees or radians
»  Check limits; how many solutions might you expect ?

= Remember S|A
TIC

= Use exact value triangles and graphs where appropriate

Solving Trigonometric Equations in Degrees

Solve
a) 5S5cosx°+2=-2 0<x<360
Scoyx =l ) - %O SY A
CO‘SX——'% @™ (2)= ¢
X = 180-364°, B01304°
A= 1430, 29t
b) 4sint°—2=0 OStS54;g )
LNt =2 Noges | 1), ¢ ST|AY
Sint < 5 ?};&&L st () 30 T)c
=30 &0 30° Lo
7 o ¢ ) o (] > ' MU
F3p’ 107 390°, S0 o ST O Gk

c) sinx°+1=0 0<x<360

S = -1  (wtng Qachy = -\ 0arl

U, drupl o fincl GJW

) )
|
T/\ W,

d) 6tanx°—1=4 0<x<360

6 tany =5 A s
(Im/)(:_g ra on [Eji ng p
S | A
X= 348 180t 34.8 T1cC
K= 348 298°
pl172 Ex 8A
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Linear Equations in Degrees with Compound Angles

Solve

‘%) O Sheele %2 =0 anued
| g 2x2 AL

a) 3tan2x° =1 0<x<360

an 2 = 4 ot (z) = B T T,
2% 184 l&O’rM /Tl C
' G2° 9q2, 189.2° 2190°
' -l
X+3 - uq.::)‘BO“ ra Sn(n): 195 S
= 35 Qi T ¢

c) The diagram shows the graph of a sine function from 0° to 90°.

S’
1. State the equation of the graph. P?_ﬂ(ﬁ qoo = l.L WS UP TB
| 2 30°
YNl anpllode

ii.  The line with equation y = —1.5 intersects the curve at A and B. Find
the coordinates of A and B.

e s %‘ﬁ% 1.5 ra Sin(0.75)
g Lx==015 G 8.6
- RO1E6 3066 AT
= 286 3lLy  (idp)

X=51. 3/ 1785
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Quadratic Trigonometric Equations in Degrees

Solve

a) 2cos®x°=1 0<x<360
@BL_X = l
VA v
AL JTIC
K= 1S BS°, 25 315
b) sin?(3x —45)° =1/, 0<x<360
. (5° STAY
A [ X— Nl =~ :\_ L l\/a |
S (3%-s) T =y

M-US = LS, B5, 225 315
3X= 40, 180 270, 3t0
/X= 30 60, 90 120
( ) l: -200 S a(ﬂ Q/L% &u CHL’SUYCB
xS0 pened B e 3%
K- 30,60,90, 1O
150180, 910, 240
Zio, 31, 330, 30
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AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 2sin®x°+3sinx*+1=0 0<x <360

fadonse
Cwinx+l Y(six+l ) =0
25m$+4-i9l av’ Smxfif{) .
W ewaw  cm
fh- / -0, &0 ‘ —H[
Stlahin A= 210° 970" 30
d) tan?x° + tanx®° =0 0<x<360

Fodene > Qo fodur
fana (fonx+1) =0
onx-0 o fowtl =0
X7 6,160 360" k= | e (s
v
K-BS35HG

y m'n.x Solohan = 0, 1B5, 180,315, 360

l

@\D(,\(ah(/ e) 5c0s%x° = —11cosx°® — 2 0<x <360

@ 5CaEXHIBX12 =0

@ @m 1 )(COSSHL ) =0
(O¥X

b ‘% o XY = ’2.
rQ 185" e 01 255 not pasible:
S) = {05 2.5
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Linear Trigonometric Equations Involving Compound Angles Using Radians

Solve
a) 2cosx+1=0 0<x<2m
R edians .
2% = ~| y
‘ S 1A
Ox = 3 T T
- Ty IC
- & ! 3
X= 2U 4T
>' 3.
b) 3sinx—2=10 0<x<2m
R_ mdtcm&
X = &

ra sin- l) - 0730 (3sF)

% ol on (YIN4
K= 6730 170730 -

x= 010, a6l (3sf)

¢) 1—+/2sin6t =0 0<t<m
| ~ adians
=281 = —[_L VA4
Skt - o T L—)-i
"W T rlc
bt - T T
G / ar «
ot= T "
. T
oo
G o pud 2r-w - ar s add ot gaall anuee g teTe
6 & 2
t; T 3_!__ Q]T “_LT R,Lr qu\ p182 Ex 8D
240720 24 2060 G 2y
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Quadratic Trigonometric Equations Using Radians

Solve
a) 2cos’x—1=0 0<x<m
@K =
k2 Tl
XK2T W% ™ML -I
4/ L ! M u
x= T Jr Sr 7T
' u’ ouwrouy
b) 4sin?(§ -T/,)—3=0 0<@<2n
L-T
Sinz{ &- ) H Coe
- 4 e T ﬂ—.
SN (_‘E’ IE\, _,J_;_ L 3 T C/
&-T = I TF—JI TFTE =T
L) 3 3
-T - T 2T if o
& IR o L'g ) 53
o= T+  U4T | Wl ST
3 L/ & 2 > L7y 2
. ary 3T WredT  8r 43T O +3T
T eSS, €606 676 6
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AS 1.2 Applying Trigonometric Skills to Solve Equations

¢) 4sin’z+4sinz—-3=0 0<z<nm

audhe © fadoix
Qg\n?; T 5}(2@% - \ =0

iN- :-3 -.".l
SinZ $ Sz = 5
not pesike es T T-T
0 o}
=TT S0
=T %

Cfe Higher Maths Unit 2 Relationships and Calculus

o I

" €

p186 Ex 8E
7



AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations in Degrees Using Identities

o Qs

a) 5sin?x°~2cosx°—2=0 0<x <360
L anacs [-an W
5 (l-a@ ) - 2amx-2~0
5 5t — 20X -2 =0
St 208x -3 =0
Gasx <3 )[@x+l) =0
(¥ = 3 o QX = —| A

-

i
L B3° . ‘ ,
F(,)l / X= BT 6.9 X= 1K ‘\‘ ' 3¢
’ié}..r ,

Slohat = 531 1§0° 306.9°

Solve

b) sin2x° —cosx° =0 0<x <360

Vol onde “we Rmiolcl sax = 2SIXQEX

| Q90X @@ = @k =0

Faclonse
Q asx | 2smx -1 ) =0

_ A 9\ “

A =0 3nx= 5 ra 30 S,ﬁs_

) _ Oyt 0 o .

x>0 279 X: 30° 19"

Sloher A= 30° a° 190° 970°
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AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 2co0s2x° =2 — 6cosx® 0<x<360
L dwg angle = ue Omola anteun
3 o dis G
asIx = 20|
22% = 2-600%X
Z(’ZCOSLX‘I) = 2-6C0¥x
e —l = = 3(BX
Decsex + ABX— 2=0

aex - 1 fax+ 2 ) =0
(S = i.- a (sx =—2

ong aRX. Sing_ -

uohu) rtt@hj QNS ™ (0K

nof pussible

Qivhar X= 60° 3@°
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations in Radians Using Identities

Solve

& eidions
cos2x = —3cosx — 2 0<x<2nm
Y duvle ange -
@Md’lt’ﬁ ggf\mmS (V9’4 = R @RIX= 200X |
Xesx -] = = 3EX-L
20ex + X+ =0
Py +1 (@ el ) =0
Y R
@ — (e = | . p
. X="Tr N
[NEI AT T I\ e
3 3/ 3 y \/ an

Sy _ . % =1T
—li. X= 2 LI
v |C 5 S

MW - 2r v
SOl X <, % 3
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations Using The Wave Function
Solve o @ od i B e amfe > e wate
— fn

a) V3cos6 + sinf =2 0<6<2n chui
X duns -

D . Jsasetsine i e izco.&(e'ﬂ)

B 1sng = b (&«
s RO T RSP Sy
= (Ras) @ + (bsina)Siee -

S RO~ B
RSiny = |
spare and add R-=3H
k=2
. ) nw.\ J
Divnde [ s
o I
o)
BOBt g - Qc@(@-;g‘)
Soe 2 (e- %r) 2
@(o-T)- &
¢/ Z
n N
3 a1
- =1 7|T S Af
© J;f u’! U ,-,kc/
= oI, 8’
A |
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AS 1.2 Applying Trigonometric Skills to Solve Equations

b) 2co0s2x° — 3sin2x° =1 0 <x <360
2asn- 30 = R (2x-w)
tz@ng( O + RS fosrng
= (Roosat ) cos2x + (kSiN) sin24

(om peie. 2. WX - 3 Sha
S kaosis2
R Siflol = <3
are ond add Re- L9
R - JB.
Dvide  ana = -2 ra fo 3
o> 360 563 -
v = 303.7° :ST fé—‘; f@ﬁ
n-
fuin -
S e Ix- 3 - SR (X337
e 2 @Ix- N2 = |
o BGE

B as (- 3037)- & sy
9% - 3057 BY 34-BY |
- BHABT, Bel13037

2

A‘
x- 188.8°, 244°
‘Pﬁ(}d 30 - 150
s X 88 IS kS8 24, G
‘t W
(Sub JQ‘LWO o ofha 2 ansies,
‘/\'“ATT——_'/
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AS 1.2 Applying Trigonometric Skills to Solve Equations

¢) The formula d(t) = 600 + 100(cos30t° — sin30t°) gives an approximation to the
depth, d, in centimetres, of water in a harbour t hours after midnight

i.  Express f(t) = cos30t° — sin30t° in the form kcos(30t — a)° and state the
values of k and a, where 0 < a < 360.

@530t - Snaok - Rees 0t-o)
- R (30t ot ~ SINR0ESINY )
oo (0330 - RsaSin30F

L}

AN

%‘m
SN = |
b2
SQUURe and aad 5
' i o :‘ S AV
Dinde nmu_: » S4A

so )~ @s30t-sn30E - 2o (30t-05°)

it.  Use your results from (i) to help you sketch the graph of f(t) for0 <t < 12.

pnud %_%);iz

mix £ whe ungt 0 360. i~ when angfe - 10
3bL-UV= 0, 360 it 30
30t (5,405 30 = 25
C= l') 53("@0 b.\q) t=15
iii. ~ Hence, on a separate diagram, sketch the graph of d(t) for 0 <t < 12. ¥ R0 Udl'
dle) = 600+ 10 (s 3 -Sn30H ¥

0+ 10042 (30 7GS)
Frun €(t) aafem N maingly y 4 Q-0 by 10)

(e mxe Up)

When is the first low water time at the harbour?

NI angm -RY
2 =15 |
€ 74w aer mdnghr
0730

iv.

% S qop
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© @ . b t-oms U =0

£ @ BE-6S) =0
30t-45- 0, 270
36t = 135, 315
b= 15 105

Wb yoxs  £-0
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AS 1.2 Applying Trigonometric Skills to Solve Equations

v.  Thelocal fishing fleet needs at least 5 metres depth of water to enter the
harbour without risk of running aground. Between what times must it avoid
entering the harbour?

(ot 100 (a30E-sm30t) = 500
6t 10082 ¢ (30t-15) =0
002 05 (30t-5) =10

s (@ot-ls) < ¢ A
e o le{ ™ c
Qt: 190, 20
b= 60

| nler e harbal
o boak huold nor e e dan and G

p198 Ex 8H
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Further Trigonometric Equations

Solve
a) cosa;°cosSO° — sinx°sin50° = 0.5 0<x<360
spof pallemt  fr @ (Atd)
(s (Xt50) = 05 a6
X0 =60°, 300° 2 2 g
A= 107, 250°
b)

i.  Show that
sin(x +T/3) + sin(x —™/3) = sinx

LHS = oI (O(H_E) + Sih (/X'g) o | | .
= Smo(wsg + w%ln'g T SM-XCCBE LOS'X\SN&S

AN 1 CGS};F

= )SHYX x QL.
= SX
= pHs oo hepuned,
ii.  Hence solve the equation

sin(x +T/3) +sin(x =T/3) =05 0<x<2n

5 Sx:=05 lmér
X= It 5 S
©7 ¢ tlc
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