Trig Equations

Compound Angle Formulae

Double Angles

sin(a + ) =sina cos S+ cosasin
cos(a £ B)=cosa cos B Fsinasin B

tana + tan
|1+ tana tan

tan(a + )=

sin 28 = 2sinédcosf

cos26 =cos” @ —sin’ 6

—2cos* 60 -1 — cos” @ =
—1-2sin* @ —sin” @ =
2tan @

tan 20 =

l1—tan’ @
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1

1 260
2( +c0s26)

1—-cos26
2( cos26)




Half Angles — ¢ results

If t:tang;
2
tan @ = 2t2 sin @ = 2t2
-1t 1+1¢

1—¢?
1+ ¢

cosf =

Products to Sums : :
2sin Acos B =sin( A4

+ B)+sin(A4— B)
_I_

2cos Acos B =cos(A+ B)+cos(A—B)
2sin Asin B=cos(A—B)—cos(A+B)
OR —cos(A + B) + cos(4 — B)

Sums to Products®

1

1

1

1

sin A+sinB = 2sin§(A+B)cos5(A—B)

1

cos A+cosB = 2COSE(A+B)COSE(A—B)

1

cos A—cosB = —2sin5(A+B)sin§(A—B)




Solving Trig Equations

(1) Get all the angles the same
(2) Match the required answer range to the angle

(3) Get all the trig functions the same

if in doubt, change everything to sin and cos

(4) Check your answer(s) solve the original question,
NOT just the transformed equation

e.g. (i) cos20 ! 0° <0 <360

Ql, Q4 2 0" <20 <7200
A 20 =0,360—
cosa =

1
2 A\ 26 = 60°,360 — 60°
o <)
o = 60 26 = 60°,300°,420°,660°

0 =30",150",210",330°




OR cos20 =% 0" <@ <360 4
Ql1, Q2, Q3, Q4 D
2(:0326’—1:l \ 7T\
2 J3
: cosa = ——
coszezz 0=c,180—,180+x,360 -

a =30’
6 =30",180—-30",180+30°,360—-30°

cost) =+ 6 =30,150",210",330°

b~




(ii) 4sec’* x =3tanx+5
4+4tan’ x =3tanx+5

4tan’ x —3tanx—1=0

(4tanx+1)(tanx—1)=0

tanx = —— or
4 A
Q2, Q4
1 ),
tana = — \
4
a =142

x=180-a,360-c
x=180-14"2",360-14"2'
x =165°58',345°5¢'

0" <x <360

tanx =1

QI, Q3 1

tana =1 CO‘/ >
o =45

x=a,l80+«
x=45,180+45
x=45",225

x=45°,165"58',225",345°58'




(iii) cos26 =4cos’ 6 —2sin’ 0 0"<0<360"

cos’ @ —sin” @ =4cos” @ —2sin” 6
3cos’O=sin’0  Ql, Q2,Q3, Q4 {%%}
tan’ @ =3 tana = /3
tan 6 = +/3 a=60 0=a,180—a,180+a,360—«a

0=60",180-60",180+60",360—60°
0 =60",120",240",300°

(iv) cos26 =sind, 0<6<360° 2000 Extension 1 HSC Q2¢)
1-2sin*@ =sin@ 0
2sin” @ +sinf@—1=0 /&2{\ . 0=a,180-a
(2sin@—1)sin6+1)=0 |/ 0 =30°,180—30°
sin<9:l or sinfd=-1 1 6 =30",150
sin = —
Q19 Q2 9:2700 2
o =30° 0 =30°,150",270°




(v) 2sin® @ =sin26, 0<60<360° 1992 Extension 1 HSC Q2a)

2sin” @ = 2sin @ cos O
2sin” @ —2sinfcosf =0
2sin &(sin @ —cos @) =0
sinfd =0 or sinf =cos
6=0",180",360° tand =1

Q1,Q3 |
tana =1 C“ >
J

o =45
0=a,180+c

0=45,180+45

0 =45",225
0=0",45",180",225",360°




(V1) sin@sin 36 = 0< 6<2m

1
2

—cos46 +cos28 =1
—2005226'+1+cos26'=1 0<20<4m

2c0s” 20 —cos 20 =0
cos 260(2cos 28 —-1)=0

cos 28 =0 or cosZHZ%
hg— T 3M ST IT Ql, Q4 . 20=a2m-a
272722 cosa=l :72'572' Tm 11w
H:ﬂ37T57T77T 9) é‘[ 3’3’3’3
4 4° 47 4 - /
a=2= H:ﬂSH' Tm 11w
3 6> 6 6 6

~m om 3m S 7w S 7w 11w

9_6’4’4’6’6’4’4’ 6

Exercise 11A; 1, 3, 4ad, Sbe

6dij, 9, 10, 11, 12¢df, 13b
14, 15, 16
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