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Sample Problems

Solve each of the following equations.

1) sinz = —sin?z 6.) coszsinx = cosx

2.) 2cos’z —5cosz =3 7.) tanz = tan?z

3) 3(1 —sinz) = 2cos’x 8.) 2cosz —sinx + 2cosxsinz = 1
4) sinx = —cosx 9) cosx =1+sinz

1
5) tan?x = 3 10.) 7sinz +5 = 2cos?x

Practice Problems

Solve each of the following equations.

1) 1+sinz =2cos’z 8.) tanzsin?z = §tangc

2.) —3cosz + 3 =2sin’zx ) )
\ ) 9) +smx n cos'x 9y
3.)) cos®x = cos”x cosx 1+sinx

2

20— — 1 1
4.) 2cos”r —cosw =3 10.) Sin2:L‘—§COSl‘—|-COS:L‘SiIl T=3

5) 2sin?z =cosz + 1
11.) cotx =cosx
6.) 2cos’z + 3sinz =3

1
12.) tanz — 2 =

9 - -
7.) seccx =4 tanz + /2
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Sample Problems - Answers

2

1) 2 = kyrand & = —g + 2kymw where ki ko €7 2) = ig 42k where k € Z

T m o
3) z= 5 + 2kymand x = 6 + 2komand x = 3 + 2ksm where ki, ko, k3 € Z

s T m

4.) :L':—Z—i-k’ﬂ' where k€ Z 5. x:j:g—i-lm where k€ Z 6.) x:§+k7r where k € Z
7) x = Z + kimand x = kom where ki,ko € Z
8) z = ig 4 2kymand z = —g + 2kom where ki, ke € Z  9.) = 2kr where k € Z

10) x = —% + 2kymand x = %r + 2kom where ki,ko € Z

Practice Problems - Answers

5 3
1) == % 4 2% randz = % + 2kqm and z = 7” + 2ks7 where ki, ko, ks € Z
2) z= ig 4 2kymand z = 2kom where ki ko €7 3) x = g 4 ki, and x = 2kow, where ki, ko € Z
4) x =7+ 2kw where k € Z 5) x = j:g + 2kim and 7w + 2kom where ki, ks € Z

5
6.) =z = g + 2k, x = % + 2kom,and x = % + 2ksm  where ki, ko, ks € Z
s T 2
7) z= j:g + kw where k € Z 8) x=km, x= 3 + 2km,and = = 3 + 2km where ki, ko, k3 € Z

9) z= ig + 2km where k € Z 10) = = i% + kym,and x = 7 + 2kow where ki,ky € Z

11.):L‘:g+k7rwhere kel 12.)x:j:g+k‘7rwhere kel
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Sample Problems - Solutions

1) sinz = —sin?z
Solution:
sinz = —sin’x add sin® z
sinz +sinz = 0 factor out sinzx
sinz (sinz+1) = 0
sinz =0 or sinz+1=0

sinx = —1

Y
NIV YA

Ifsinz = 0, then x = kw where k € Z. If sinx +1 =0, thensinz = —1 and so x = —g + 2km where k € Z.

2) 2cos?z —5cosx =3

Solution: This equaton is quadratic in cos . If helps, we may introduce a new variable, a = cos x.

2cos’x —5cosz = 3 Leta = coszx
2¢®> —5a = 3
2a¢> -5a—3 = 0
(2a+1)(a—3) = 0 = a=—-ora=
1
COST = —— or cost =3

N

R /
VRN

2
The solution of cos x = —3 ST = i% + 2km. There is no solution of cos z = 3.
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3) 3(1 —sinz) =2cos’z

2

Solution: After we write cos? z = 1 — sin? x, this equation wil become quadratic in sin z.

3(1 —sinz) = 2cos’x cos’z =1 —sin’z
3(1—sinz) = 2(1-sin’2) distribute
3—3sinz = 2-—2sin’z add 2sin’ x
2sin®z — 3sinz +3 = 2 subtract 2
2sin’z — 3sinz4+1 = 0 factor
(2sinz — 1) (sinz —1) = 0
. 1 .
smx:§ or sinz =1
v v

Py TV
NVARRNYA

1 5
The solutoin of sin x = 3 1S ¢ = % + 2km and x = on + 2km where k € Z. The solution of sinz = lisz = g + 2km

where k € Z.

4)) sinx = —coszx

Solution: Since neither sin z nor cos x is squared, it is difficult to eliminate either one of them. There are several methods
to solve this equation. One method involves squaring both sides of the two equation and then eliminating one trigonometric-
function in terms of the other. Notice that, because of the squaring, this method creates extraneous solutions so we have to
carefully check our solution. The method presented here is a clever alternative.

Case 1. Ifcosxz =0

If cosz = 0, then clearly sinxz = =1 since sinz = 4+v/1 —cos?2z. Then z is clearly not a solution of the equation
sinx = —cosx.

Case 2. If cosx # 0, then we can divide by it.

sinx = —cosx divide by cosz # 0 N

~
sin AN The solution is @ = —— + kr
= -1 ~ 4
cos N where k € Z.

N
tanz = -1 N
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1
5.) tan?z = -
) tan®x 3
Solution:
1
tan’z = =
3
t + 1
anxy = —
V3
t 1 t 1
any = — or any = ———
V3 V3

S
VAN

- )
/3,\ )\.:

The solution of tanx = 1sSx = % + km where k € Z, and the solution of tanx = — isx = —% + km where k € Z.

S S
V3 V3

6.) cosxsinx = cosx

Solution:
cosxsinx = coszT subtract cosx
cosxsinx —cosx = O factor out cos x
cosz (sinz—1) = 0
cosx =0 or sine —1=0
cosx =0 or sinz =1

ey
NP

ey
SV

The solution of cosx = 0 isx = ig + 2km where k € 7Z (notice this can be written simpler, as = = g + k7)) and

the solution of sinz = 5 + 2km where k € Z. As the picture already indicates, the second case does not bring in any new

solutions; if sin x = 1 then of course also cos z = 0. The final answer is x = g + k7 where k € Z.

(© Hidegkuti, Powell, 2009 Last revised: November 4, 2018



Lecture Notes Trigonometric Equations 2 page 6

7) tanz = tan®zx

Solution:
tanx = tan’z subtract tanzx
0 = tan?z — tanz factor out tanx
0 = tanz(tanz —1)
tanx =0 or tanx =1

s
o e

The solution of tanx = 0 is x = k7 where k € Z, and the solution of tanxz = 1isxz = % + k7 where k € Z.

S

'
/s

8.) 2cosx —sinz 4+ 2cosxsinx =1

Solution:

2cosx —sinx + 2cosxsinx = subtract 1

2coszsinx +2cosx —sinz — 1 factor by grouping
2cosx (sinx 4+ 1) — (sinz + 1)

(2cosz — 1) (sinx+1) =

1
0
0
0

2cosxr — 1= or sinx+1=0

or sinx = —1

1
If cosz = 5 then x = ig + 2km where k € Z. Andifsinz = —1,thenx = —g + 2km where k € Z.
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9.) cosz =1+sinz

Solution:
cosz = 1+sin’z sinx =1—cos’z
cost = 1+1—cos’z add cos®z
cos’z +cosx = 2 subtract 2
cos’r+cosx—2 = 0 factor
(cosz —1)(cosz+2) = 0
cosx =1 or cosx = —2
Vv 1 1
KJ x : Kj x
The solution of cosx = 1 is x = 2k7m where k € Z, and the equation cos x = —2 has no solution.
10.) 7sinaz +5=2cos’x
Solution:
Tsinz +5 = 2cos’z cos’x =1—sin’z
Tsinz+5 = 2(1- sin? ) distribute
Tsinz+5 = 2—2sin’z add 2sin® z
2sin’x + 7sinz +5 = 2 subtract 2
2sinx + 7sinz+3 = 0 factor
(2sinz + 1) (sinz+3) = 0
. 1 .
sma:z—i or sinz = —3
1 v
---K“-}----f Kj x
. . 1. s 5t .
The solution of sinz = —3 s = % + 2km and z = — + 2km where k € Z, and the equation cosxz = —3 has no
solution.

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail questions or
comments to mhidegkuti@ccc.edu.
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