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6.6 Conditional Trig Equations

1. Find all real solutions in the interval [0,27). Give exact values, not
decimal approximations.

(a) cosz =0 ANSWER: {m/2,37/2}.
(b) sinx =1 ANSWER: {7/2}
V2

(c) cosx =
ANSWER: {7/4,7m/4}

2. Find all solutions in degrees in the interval [0, 360°).
(a) sinz = \23 ANSWER: {7/3,27/3}
(b) cosx = —\f ANSWER: {57/6,77/6}

3. Find all real solutions in the interval [0, 27). Use a calculator and round
your answer to two decimal places.

(a) sina = —0.321

SOLUTION sin « is negative for o in quadrants III and IV. The
reference angle is ap = sin™! 0.321 ~ 0.33. The answer is

ap =7+ar=m+sin"10.321 ~ 7+ 0.33 ~ 347
ay =27 — ap = 21 —sin 1 0.321 ~ 27 — 0.33 ~ 5.96

(b) cosax = —0.75

SOLUTION cos « is negative for « in quadrants II and III. The
reference angle is ap = cos™1 0.75 ~ 0.72. The answer is

=T —ap=m—cos 1075~ T —0.72 ~ 2.42

as=m+agp=m+cos 10.75 ~ 7+ 0.72 ~ 3.86
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(¢) tana = 3.91

SOLUTION tana is positive for o in quadrants I and III. The
reference angle is ap = tan='3.91 ~ 1.32. The answer is

a; = ap = tan 1 0.391 ~ 1.32
ay=m+ap=r+tan 13.91 ~ 7+ 1.32 ~ 4.46

4. Find all real numbers that satisfy the equation. Give exact values.

(a) sinf = —/3/2 ANSWER: {47/3 + 2km, 57/3 + 2k7}, k is an
integer.

(b) sec = —2 ANSWER: {27/3+ 2km, 47/3+ 2kn}, k is an integer.
(c) esch =2

ANSWER: {7/4 4 2km, 3w/4+ 2kn}, k is an integer.

5. Find all angles in degrees that satisfy each equation. Give exact values.

(a) cosa = —1 ANSWER: {180° + 360°k}, k is an integer.
(b) tana =1 ANSWER: {45° + 180°k}, k is an integer.

(c) sina = —v/2/2 ANSWER: {225° + 360°k, 315° 4 360°k}, k is an
integer.

6. Find all real solutions in the interval [0, 27). Give exact values.

(a) 2cos?’f =1 — cosd
SOLUTION

2c08’0 =1 — cosh

2c0820 +cosh—1=0

Let u = cosé.
2P 4+u—1=0

2u—1)(u+1)=0
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u=1/2, u=1
cosf =1/2, cos = —1
ANSWER: {7/3,m, bm/3}.
(b) 4cos?0 —1=0

SOLUTION
4cos’f =1
cos’f = 1/4
cosf = +1/2

ANSWER: {7/6, 57/6, Tn/6, 117/6}.
(c) 2cos?x +5cosz+2=0
SOLUTION

2cos’x +5cosx +2 =0
Let u = cosx
20 +5u+2=0
Qu+1)(u+2)=0
u=—1/2, u= -2
cost = —1/2, cosx = —2

Note that cosz = —2 has no solutions because the minimum value
that cosine can take is —1.

ANSWER: {27/3, 47/3}.

7. Find all real numbers that satisfy the equation.

0 s (3) -

SOLUTION
5 = 3 + 2km, g:%”—lemr
sz(%—i—QkW), sz(‘%’r—i—Qkﬂ)
:v:%’r—i—élkﬁ, x:mT’T—i—éllm

ANSWER: : {%¥ + 4km, 197 + 4km, k € 2}

3
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(b) 2cos2x = —/2

e[S

SOLUTION cos2x = —
2x = ?jf + 2km,
T =3 (%’r + 2k7r) ,
xr = %” + km,

2x:%+2lm
xz%(‘%’—i—ﬂm)
x:%”—l—lm

ANSWER: : {3 + km, 2 + km, k € 7}

(c) sin <§) +1=0

SOLUTION sin(z/3) = —1.
r 37
=40
3 2 + 2k
=3 (327T + 2k7r)
T = 9; + 6k

ANSWER: {9; + 6km, k € Z}

8. Find all real numbers in the interval [0, 27) that satisfy the equation.

(a) sin2z = /2/2

SOLUTION
20 =5 +2km, 2 = 3% + 2km
T %(%—i-Zlm), x:%(%‘—i-Zlm)
r =% +km, =34k
k=0, 2=240-7=%, 2=2+40-7=2
k=1, 2=2Z4+1-7=%, z=C+4+1.7=1"
For k =2,3,4,... and for negative integers, the value for x is not

in the interval [0, 27).
73 9n ln

A D
NSWER {8, 8, 8, 3

|
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(b) tan2zx =1
SOLUTION
20 = T + 2km, 2:62%—1—216#
Qf:%(%—i—Qk"ﬂ'), xz%(%—i—ka)
r =3+ km, x =3+ km

_ _ _ __ o _ 57
ka, l’—g—i‘O‘ﬂ'— l'—@‘i‘()‘ﬂ'—?

s
8
— _ T o 9w __ omw L 137
k=1, x=5+1-7=5, x=F+1-7=7

For k =2,3,4,... and for negative integers, the value for x is not
in the interval [0, 27).
™ om 9w 137?}

A ::{
NSWER TR R

9. Find all real numbers in the interval [0, 27) that satisfy the equation.
One of these problems will be on the test.

(a) sin2z = cosx
SOLUTION Use the identity sin 2z = 2sinx cos z.
2sinx cosT = cosx

2sinzcosx — cosx = ()
cosx (2sinx —1) =0
cosr =0, 2sinx—1=0
cosz =0, sinz=1/2
ANSWER: {7/6,7/2,57/6,37/2}.

(b) sin2z = sinx

SOLUTION Use the identity sin2x = 2sin x cos x.
2sinx cosr = sinx

2sinzcosx —sinx =0
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sinz (2cosx —1) =0
sint =0, 2cosx—1=0
sinz =0, cosz=1/2
ANSWER: {0,7/3,m,57/3}.

(¢) cos2x = cosz Use the identity cos 2z = cos? x — sin? x.
2 BN
cos®x — sin“x = cosx

cos’z —sin?z — cosz =0
Use sin?x =1 — cos? .

cos’x — (1 — cos®x) — cosw = 0

2

2cos“z —cosx—1=0

Let u = cosz.
2P —u—1=0

Qu+1)(u—1)=0
2u+1=0, uwu—1=0
u=-1/2, u=1
cosx =—1/2, cosz=1
ANSWER: {0,27/3,4m/3}.

(d) cos 2z = sinz Use the identity cos 2z = cos? x — sin? z.
2 S
cos’x —sin“x = sinz
cos’ ¥ —sin?x — sinz = 0
Use cos?z = 1 — sin x.
(1 —sin?x) —sinz —sinx =0

—2sin?zr —sinz+1=0

Let v = sinz.
—2u —u+1=0

Wr4+u—1=0
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Qu—1)(u+1)=0
2u—1=0, u+1=0
u=1/2, u=-1
sinx =1/2, sinz = -1

ANSWER: {7/6,57/6,3m7/2}.



