General Solutions of
Trig Equations

sinf@ = x

x>0 x<0

sin”! x| sin”! x N

sin”' (- x) sin”' (—) X)

.o .o - -1 . 1
@ =sin" xorr—sin" x 0 =rx+sin" (—x)or 2z —sin~ (- x)
O =rx—sin" xor 2z +sin" x

sinf@ = x
0 =rk+(-1)sin"x where kE€Z




cosl =x

x>0 x<0_
A A
COS:X > cos_i (—x) N
cos X cos ' (—x)
0 =cos” xor 2z —cos x 0 =m—cos” (— x) or 77 +¢os” (— x)

6 = 72—(72—003_l x)or7z+(7z—cos_1 x)

-1 -1
=COS X or 271 —Ccos X

cosfd =x
0 =2mk+cos' x where kEZ




tan@ = x

x>0 x<0
A A
tan” X, tan_' (—x) N
tan”" x tan” (- x)
@ =tan” xor r+tan" x 0 =rx—tan"'(—x)or 27 —tan"' (- x)

O=rm+tan  xor2r+tan  x

tand = x
O=rnk+tan"'x where kEZ




e.g.(i)sin@ = V3

2
6 = e +(—1)" sinl(fj
where kE€EZ
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ing =32
S11N >

QI, Q2
21

H=3£+ 2wk or TJr 21k

(ii)cos@ = —%

1
O=2mk+tcos'| — —
i ( ﬁj
where KEZ

¢9=27zkir3—7r
4

OR
1

cosfd = — J—z
Q2, Q3

ez%ﬂ 2k or %H 2k

where kEZ

where kEZ



i 5 4 inverse A
(iii)tan O = i (iv)sin @ = sin il sine lcan
only
B 4 1 B k . 1 . 97 | produce
0 = 7k + tan (\6 0 = mk +(—1)" sin sm7 rcute or
2 negative
where kEZ 6 = nk + (— l)k 7 acute
T angles
9=7zk+g where kEZ
(v)cos2x = cos il
OR 1 9 .
tanfd = — _ + coc! i
Oty one \E 2x =2mk £cos  cos
solution is 1 T
required (73 2x =2k & 5
as the 8 = —+ mk where kEZ P
period of 6 x=mk*— where kEZ
tan is 13




(vi) cos 4x = cosx

-1
dx = 2mk+cos cosx

1fx>0;4x = 2mk+tx

4x+x = 2wk
3x =2mk or 5x =2k
2wk x:27Tk
ER 5
C oy — 2k or 2k
N 3 5

where kEZ

1fx <0 ;4x = 2mk*(m — x)

dx = 2mkE(x — 2m)
dx+x=2mk+2m

, Where kEZ

=2m(k—1)or2m(k + 1)

[ RHS still )

generates

multiples
of 2n

so there 1s

no need to
consider
cases




(vil) sin 4x = sinx
1

(. )

no need to
check the
positive
and
negative
cases for
Inverse

sine

4x = mwk + (—l)ksin_ Sinx where kEZ
ifx > 0;4x=mk + (1) x
1f k 1s odd ; 1f k 1s even ;
4x = mk — x dx = wk + x
5x = mk 3x = mwk
o= Tk v =2k
5 3
x:7r(2n+1)nEZ szﬂnnE
5 3
1fx <0; sin”' sinx = x i.e. the same results as when x > 0
SX = m(2k + 1) or 21k , Where kEZ

5 3




general solutions handout;

1, 4bdf, Sace, 6acd, 7acehjk,
8ace, 9, 10, 11, 12ad, 13, 14
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