MATH1050 Answers to Examples: Equations involving trigonometric functions.

1. (a) Define
A = {xeIR:xz%—i—KwrforsomeKGZ},
B = {m ER:z=(—1)M". (f%) + M for some M € Z}.

The solution set of the equation sin(2x) + cos(z) = 0 is given by AU B.
(b) Define

A = {xeIR:ng—l—K-ﬁforsomeKEZ},

B = {:EGIR:x:72+M7rforsomeM€Z}.

The solution set of the equation tan?(x) + 3 = 2sec?(x) is given by AU B.

(¢) The solution set of the equation cos(3z) = cos(x) is given by {a: ER:z= K-m for some K € Z}
(d) Define

A = {xGIR:x:KZ-WforsomeKEZ},

B = {xeIR:x:g+2M7rf0rsomeM€Z},

Cc = {xe|R:x=—§—|—2M7rforsomeM€Z}

The solution set of the equation sin(x) + sin(2z) + sin(3z) = 0 is given by AUBUC.

(e) Define
Kk T 7r
A = {xelR:x:(—l) oE+K~§forsomeK€Z},
B = {xelR:x:g+M7rforsomeM€Z}.

The solution set of the equation sin(2x) + sin(4z) = cos(z) is given by AU B.

(f) Define
A = {xEIR:x:g—FK-QgforsomeKEZ},
B = {xGIR:ngrL-?;forsomeLGZ},
Cc = {xEIR:x:g—&—Mﬂ'forsomeMEZ}

The solution set of the equation cos(4x) + cos(2x) = cos(x) is given by AU BUC.

1
(g) Denote by « the number given by o = arcsin(z).
Define

{zreR:2=(-1) a+ K 7 for some K € Z},

= {x€IR::c:g+Mo27rforsomeM€Z}

The solution set of the equation 2 cos(2z) + 5sin(x) — 3 = 0 is given by AU B.



(h) Define

A = {xe|R:x:(—1)K-1+K-EforsomeKez},
24 4
B = {erR:x:g—l—waorsomeMEZ}

The solution set of the equation sin(5x) + sin(3z) = cos(z) is given by AU B.

(i) Denote by « the number given by o = arcsin(l—g).

2
The solution set of the equation 12 cos(3x)—5sin(3x) = 13 is given by {x €ER:z= —% +N- ?ﬂ for some N € Z}.

1
(j) Denote by « the number given by o = arcsin(z).

3
The solution set of the equation sin(3z + 2)005(3:10 - g) =1 is given by

{xelR:x:—(—l)N-g+N~%forsomeNEZ}.

6
(k) Define
T 2w
A = {xelR:ng M-3f0rsomeMeZ},
B = {a:elR:ac:g N~7Tf0rsomeN€Z}

The solution set of the equation cos(4x)—2sin’(x)= —ZSiDQ(g) is given by AU B.

1

2 12
(1) The solution set of the equation sin(—) = 3 is given by {x ER:z=
T

1
m; for someNEZ}.

3
(m) The solution set of the equation cot(%) = —V/3 is given by {x ER:z= flg + N - 3n for some N € Z}.

(n) Define

A

{:UEIR::U:\/N-\g%forsomeNel}\l}7

B = {meIR:x:—\/ﬁ-\g?forsomeNEN}.

The solution set of the equation cos(4z?) = —1 is given by AU B.
(o) Define

1
A = {xe lR:z:m for some K € N\{O}},

B = {xeIR:xZ\/M~ﬁforsomeM€N\{O}}
Cc = {x€IR:x:f\/Mw/?rforsomeMEN\{O}}.

1
The solution set of the equation Sin(T) sin(z?) = 0 is given by AUBUC.
x
(p) Define
A = eER:z= ! f K e zZ\{0}
= qz 12 = o for some \ ,
B = eER:z= 5 lf MeZ
= qz 1B = for some )
c = ER:z= 5 lf MeZ
= Sz t2 = o - — for some .
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The solution set of the equation sin(=) = sin(—) is given by AU B UC.
T x

2. Let
s 2
A = re€R:2=—+K-— forsome KeZ;,
10 5
B = {z€R:z=Mnr where M € Z}.

The solution set of the equation concerned is given by AU B.

3. Let
A = ER: 2= L k™ for some K € Z
= T .x—20 7 or some
B = {xelR:x:%—l—waorsomeMEZ}

The solution set of the equation concerned is given by AU B.

4. Let
A = {reR: x=2Knr for some K € Z},
B = {xEIR:x:;r—i—L-Z;forsomeLEZ},
Cc = {xEIR:x:g+Mﬂ'f0rsomeM€Z}.

The solution set of the equation concerned is given by AU B U C.

5. Let
s 21
A = {xGIR:x::tg—i—K-?)forsomeKGZ},
B = {ze€R:z=Mnrforsome M € Z}.

The solution set of the equation concerned is given by AU B.

ii.

1
ii. kggorkZ&

¢) The solution set of the equation concerned is given by §x € IR :: = i + (=1)Np+ N7 for some N € Z .
1
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