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
T|C

»  Use exact value triangles and graphs where appropriate

Solving Trigonometric Equations in Degrees

Solve
a) 5cosx°+2=-2 0<x<360
Scoyx = \ ruy L e STA
- woas!(4)= B0 e
X = 180-364°, BO134°
= 14310 26g°
b) 4sint°—2=0 0St$54‘g B
L3t =2 DUCRS (1)L ¢ ST|AY
Sint < 3 \hon 3 s (2)- 30 T)c

t- 30, 150 30° e o ad UK
F-ap” 150 300", S« odd 3 T g9 R

¢) sinx°+1=0 0<x<360

SN = —|
Xz 0

d) 6tanx°—1=4 0<x<360

6 tan =5
(X = &
6

X- 345 1601308 ar
X 3K 08

pl72 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’ 0 shoeld g 2x2- hdr%&%

a) 3tan2x° =1 0<x<360
wn 2x = 3 R T
ST 1 C
-q2° Qqq° 189.2° 2792
IR (Y ws“
= 35° qud° ‘T C

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

M

1. State the equation of the graph. P}_ﬂ(,d qou = l.L WS Up%

i1.  The line with equation y = —1.5 intersects the curve at A and B. Find
the coordinates of A and B.
Sde S \wumﬂ
2SH x5 ra S (0 75)
sin Lux=~015 = U5

o BOHB6 3066 AT
- 286 3G (1dp)
X= 511 q 77@5

pi74 Ex 8B
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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
COBL,X = l .
A v
JL TG
K= 1S 35°, 25 315
b) sin?(3x —45)° =1/, 0 <x <360
o 7 AY
Aol = 4 L Na S S
I (3x-L8) = 2 5 f=ry)

IS = 1S, BS, 05,315
3x= Q, 180, 270, 340
/X= 30 60, 40 120
t ) [\: "2_00 = a(ﬂ u/th,G &u CUIS(,%
o so‘pcnod > Up‘i?&&%g
X- 30,60,90, O
0,180, 910, 20
710, 3%, 30, 30,
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AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 2sin*x°+3sinx*+1=0 0<x<360

fadonge
(asnxr) Ysuxrl ) =0
Anx3t =0 v St =0
307 Snx = =3 'Sim(:—! ﬁ\ N
2 X- 20, 3% R
Solohin = 2[00’ 2700. 3300
d) tanx® + tanx° = 0 N

Fodoe = oL fodur
n (forxc+) =0
mx-0 o fowtl =0

) % 0,160 360" o = - ra is°
— ' . 3w v S A
%\’“ B3 G

I !
-l Solohar - A= 0, 35, I8¢, 315, 360

6}\[&\@“(" e) 5cos?x°=—11cosx°—2 0<x<360

@ S H X2 < 0

ey Fow | Ytz ) =0
(X = - 1 o XY = -2

ra 785° " > not pasible:
/51 K= [0L5 2%

p180 Ex 8C

Cfe Higher Maths Unit 2 Relationships and Calculus 4



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 dians .
2% = | y
w3 A
o - m T
-1 TIC
- & 3
X= 2T 4T
> 3.
b) 3sinx—2=0 0<x<2m
R wclions -
SN = % ra s ( z)-07w (35 F)

X Ul on W4
K= (730 r-07130 ey jL“T .

n= 00, 26l (3sf)

¢) 1—+2sin6t =0 0<t<m

=236t = ‘ J S

snbt: L T ﬂ-ﬂ-
Shet- = T e

4 ! - m
= T y
At ’LLI ) T
. = ‘IL— "“
“ % g
b oot a-T:=a - add e gel- all aniee p FETT
k- T ar Qf_r [m- ﬂlT (i p182 Ex 8D
ZU i 2U J 2(.1 J Zu j 2(.1 Z_l_l
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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
24
oX - ;o
CQ‘?X’ L L n I S"‘A“
X T TT
G J i !
L‘k, U )

b) 4sin?(6-T/5)-3=0 0<6<2m

SN &- I) 3
m Sn”
| (B-T) - y T =
S (8-T) _,J_;s_ L 7/1?/
6T =T TF—JI TPrD: er-T“
L) 3
-T . T ’er | i)
& I ol L'é— J %
= T+L 04T | W+ S+
3 L/ & 2 S5 L2y 2 o
. ry 3T Wrdr 8 +3m ) O +ST
67 €%, 660 6 6’6 €
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AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 4sinz+4sinz—3=0 0<z<m
audthe = fadois

Qg\n?; T B>> (Winz - | \ =0

2= -3 | el .l.

SinzZ S SN2 >

not psivhe
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations in Degrees Using Identities

o Ggess

a) 5sin?x°—2cosx°~2=0 0<x <360
Noanex = -amx W@
5 (1-@ | - 200x=2 ~0
5 58X — 200 =2 =0
Sasext 28x -3 =0

Geasx =3 )(@x+l) =0
m:% o axX = "[ S

i
AL | ‘ l” /.
rg}_é}/ K= RIS 3690 X I8 )\
.T -

Sloha = 31° 180" 306.9°

Solve

b) sin2x° — cosx®° =0 0<x <360

Ve ot “we Rl sh2X = 2SInXQsX

20X @ = asx =0

facionse
awx | 2sinx -1 ) =0
_od B V4
=0 oNx= ra 30 é.rA.
M O 0 \ . C
x>0 979 X: 30° |9
P ’

Slvher X=30° ap* 190° 970°
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AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 2cos2x° =2 — 6cosx° 0<x <360
L dodg (lr)gla, W ﬁ)lmua CU/WEIJC/E\]/:*a QX S -
QS ™ (U%X
co%Zx 2@55?—%
20 0% = 2~ 6C0¥X
2208 -1) = 2-beoyx
gesex -1 = | = 3(BX
Deex + ABX— 2 =0
Qesx - i) a2 ) =0
s = + ¥ (sx =—2
~ not pussible
TQ 600 K> 60( mc
WAV ’
’{}fw |
Qiher X= 60° 30
p191 Ex 8F
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations in Radians Using Identities

Solve

- (dans
cos2x = —3cosx — 2 0<x<2m
R duble angle - |
@ Dt o > B0 CBIKT 20X -]
2ostx -1 = = X2
20 4 3csx+1 =0
Doy +1 Y@l ) =0
@~ oxx = —|
T I A=

XzT-TT T
37 3

A= QT al
S &

Slden X= %lf
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AS 1.2 Applying Trigonometric Skills to Solve Equations

Solving Trigonometric Equations Using The Wave Function

Solve o B and Sil) KMCMW\ &]EW-Q Cm\g\Q. = &L uﬁ%§
N

a) V3cosf + sinf =2 0<6<2m
X s -

bt . Easersne oo B kas (9"“)

B 1sne = bos(® -«
= RO T RSP SINY .
= (Ras) @@ + (ksint)Sine
(tmpare oo 4 Sne.
S kax-B
RSiny = |

aae and add k=3l
> k=2

Dinde fang = L

Soe 2 (@—‘lbf')- 2
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AS 1.2 Applying Trigonometric Skills to Solve Equations
b) 2cos2x® — 3sin2x° =1 0<x<360

2asn- 302k = RO (%o}
: Res2x X+ RSN 2R3Ny
= (beosdk )cos 2x + (kSike) sin2x

(om paire 2. WX - 3 S
S basi=2
RS> <3
e ond 6dd Re- g
X )
Dinde g = -3 ra fon- i
o= 360563 : %i
v > 3037 % ‘()Sﬁ_
S 20 Ix-3on 2 - JBas (X337
e 2 (3%~ BN = |
B

@ (- 3037): 7

2% = 303.7- 75?// 3-734
U BAIABRT  Ab[13037
x= 306 5898

2

A.
K- I188.8° 0 24k4°

e G b8l
panod?;t&@ @(@

SO X 885 9 I88.8° 24,.9°
( Subach q Rom otha 2 answes.
— A ‘/\/‘W—'—’/
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Unit 2 AS 1.2 Applying Trigonometric Skills to Solve Equations

c) 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.

@30 -SN 30t = ke (30t-¢)
= o330t ang. TSINESING)
= RO (30t BSINGSIRE
by = |
RSino=—l

Spare @d add k=2
=2

Dnce  tana =1 o
=315 Her

5 B @it - sin3ot
= J2 s (306-315° )

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

od 30 =0
P W,
W N‘E WM af(l :Olgw
306315 O, 30
30t- 3iS, 475

- 105, 225 (o big)
MIA =d2 (ko (h’yﬁ. = 180°

e 30t-3i5-= 180
206+ L4s
E= 165 < bl It
b= w5
Wb t-axs  AH-=0 wh &Vﬂms
JI(UsE=3i5) =0 0
30t~ 315 = A, 270 Pl 20 (3]
3t W5, 585 =D x A
b b5, HS ) g S
¢ 15 15 2 S&@wmpw
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Unit 2 AS 1.2 Applying Trigonometric Skills to Solve Equations

iii.  Hence, on a separate diagram, sketch the graph of d(t) for 0 <t < 12.

dlk) = gmt 0 (@30t - Sin 304
=400t 10 Q s (8ot “56)

e fL4 i mdh% Y uchi@ 10

add 60 &@
Cl(., e UP)

When is the first low water time at the harbour?

MALAUN cuyl% &&')“
= 5' _‘
e wiow ol M@\gﬁ/&

X 0 Quph
r,

iv.

v.  The local 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?

60 100 (os 30t -~ 310 30t ) = 50D
60 t 10042 s (3ue-3i5)- SGD
1002 (@ (306-35) =

, R4
cos (30t-3r) = -j_/_ ,’)\i é

2E-315- B3, %5

ra (I
k- LD, 560
€= 15, 18 (fs by = Subkack
t= 3¢ poed 12
M hnat Shad not enfer e hatbour
belwe.  3am  and  bam
p198 Ex 8H

Cfe Higher Maths Unit 2 Relationships and Calculus 14



7t
ad
@ ) A
60T |
10 \
E0 HAR

M’L



AS 1.2 Applying Trigonometric Skills to Solve Equations

Further Trigonometric Equations

Solve
a) cosx°cos50° — sinx°sin50° = 0.5 0 <x<360
spt paliet  fr @ (At)
(s (X1%0) < 05 o 60°
A+ =60° 300° 2 é";
K= 107, 250°
b)
i.  Show that

sin(x +T/3) + sin(x —T/3) = sinx
GHS = ol (O('f%”) Sl (/X'gj o | | |
;5mo(ajg£[’ + Cawm-%r T SIV)‘XCCBE - L@XSH’%T
= 28 CoIF

= SX
= PHS 0D r@gwmcl |
ii.  Hence solve the equation
sin(x +T/3) +sin(x =T/3) =05 0<x<2m

5 SihX=0.5 m;lé‘
X= It Br N
07 ¢ rlc

p200 Ex 8I
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