p. 1

Question 1 In Exercises ?? - ??, find all of the exact solutions of the equation and then list those solutions

which are in the interval [0, 27).

Problem 1.1 sin(50)=0
TK w 2m 37w 47 6r 7m 8w 97

0=""00=0,0, 5 20 g T 2D T
5 5 5 5 5 5 65§ 5 5

1
Problem 1.2 cos(3t) = -

2

T 2wk 57 2wk w 57 77 11w 137 17w
t=7+7or =7+7; e R L

9 3 9 3 9°9 9 9 9 9

3

Problem 1.3 sin(—2x)=g

2m 51 2 57 57 11w
X=—+7kOrxX=—+7K, X=—,—, —, —

3 6 3 6 3 6
Problem 1.4 tan(66) = 1

T 7k 0 m 57 37 137 177 77 257 297 11w 377 417w 157

=+ R R e R N e N S e Y Y

24 6 24°'24° 8 24 24 8 24 24 8 24 24
Problem 1.5 csc(4t) = —1
; 3t 7k ; 37 7w 11w 157

=—+ 7 = % ' o’ o ' o

8 2 8 8 8 8
Problem 1.6 sec(3x) =2

T 2rk m 2wk m 7m 3w 57 177 237
X=—+—0X=—+— X=—,—, —, —, ——, ——

12 3 12 3 1212 4" 4 12 12

3

Problem 1.7 cot(20) = —%
g T, TK g_ 7 57 4m im

3 2 36 3 6

Problem 1.8 cos(9tf) =9

No solution

V2

Problem 1.9 sin ({) = —
3 2

3 9 3
x=£+67rkorx=—7r+67rk; x=—7r
4 4 4

Problem 1.10 cos (9 + 5(:) =0

0=fz+7rk;9=2—7r,5—7r
3 3°3

1
Problem 1.11 sin (22‘ — E) = ——

3 2
3T 137 m 3w 137 77w
=—a+7mKoOrt=—+7k; t=—,—, —, —
4 12 12 4 12 4
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7
Problem 1.12 2cos (x + f) -V3

1
x=7ﬂ+27rkorx=1+27rk; X=1,51
12 12 12712

Problem 1.13 csc(f) =0

No solution

Problem 1.14 tan (2t —m) =1
57 wk m 57 97 13w
t=7+7; t=717!757
8 2 8 8 8 8

Problem 1.15 tan?(x) =3

T o m 27 47 Sm
X=—+TKkorx=—+7k; X=—-,—, —, —
3 3 3°3° 3’3
5 4
Problem 1.16 sec (9)=§
7 11
0=z+7rk0f9=5f7r+7fk;9=Es577r177r’77r
6 6 666 6
5 1
Problem 1.17 cos (1‘)=§
T 7k m 37 57 77w
l=—+—;t=—, —,—,—
4772 4474 4
. 5 3
Problem 1.18 sin (X)=Z
T o1 m 2w 47w Sm
X=_—+mkorx=—+7k, X= -, —, —, —
3 3 373733

Question 2 In Exercises ?? - ??, solve the equation, giving the exact solutions which lie in [0, 27)

Problem 2.1 sin(6) = cos (6)
T 5T

0=2-,—
4 4

Problem 2.2 sin(2t) = sin(t)

t=oazsﬂ-75l
3 3

Problem 2.3 sin(2x) = cos (x)

Select All Correct Answers:

™

1. x==V
X%
2. X = T
3
™

3 x==—V
=3
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2
4.x=—7T
3
57
5 x=—V
X~
6. x=m
3T
7. x=— VY
=%

Problem 2.4 cos (20) = sin (0)
_ 7 57 3n
66’2

Problem 2.5 cos (2t) = cos (t)

Select All Correct Answers:

1. t=0 VvV

2 t="1

T3
2T

3 t=— V
3

4. t=m
4

5 t= " v
3
51

6. t="—
3

Problem 2.6 cos(2x) =2 — 5cos(x)
T 5w

X=—=,—
3° 3

Problem 2.7 3cos(20)+cos(f)+2=0
2 4rm 1 1

¢ = —,—,arccos | — | ,27 — arccos | —
3 3 3 3

Problem 2.8 cos(2t) =5sin(t) —2

Select All Correct Answers:

™
1.t== Vv
6
2 t="2
T3
3 t="
)
2
4.t="
3
51
5. t=— v
6
6. t=m
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EXERCISES FOR TRIGONOMETRIC EQUATIONS AND INEQUALITIES

Problem 2.9 3cos(2x) =
T 11nw 1 1
X = —,——,arcsin , T — arcsin
6 3
Problem 2.10 2sec?(d) = 3 — tan(f)
3r 7w 1 1
0 = —, —,arctan ,T+arctan | =
g (3).n o ()
Problem 2.11 tan?(t) = 1 — sec(t)

Select All Correct Answers:

1. t=0 v

2 t="1

T3
2

3. t=" v
3

4 t=
4

5 t= " v
3
51

6. t=2
3

Problem 2.12 cot?(x) = 3csc(x) — 3

Select All Correct Answers:

T
1. x==V
6
™
2. X=—
3
3. x=z v
2
2m
4. x=—
3
57
5 x=—V
6
6. x=m

Problem 2.13 sec(f) = 2csc(f)

0 = arctan(2), 7 + arctan(2)

Problem 2.14 cos(t)csc(t) cot(t) = 6 — cot?(t)
T 77 57 11w
6 6°'6 6

CC BY-NC-SA 4.0
MY ORG (2026/08/03.8)

My XOURSE
My DEPARTMENT


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

EXERCISES FOR TRIGONOMETRIC EQUATIONS AND INEQUALITIES

p. 5

Problem 2.15 sin(2x) = tan(x)
m™ 37 57 Tw
X=0,m,—, —,—,—
4 4 4 4
Problem 2.16 cot*(d) = 4csc?(H) — 7
g T T 8 51 7m 5r 7m iim
6’44664 4 6
Problem 2.17 cos(2t) + csc?(t) =0
T 37w
t=—,—
2 2
Problem 2.18 tan®(x) = 3tan(x)
T 2w 4 51

X=0,§,?,7ﬂ?,?

3
Problem 2.19 tan?(f) = 5 sec ()

g T o
3’3

Problem 2.20 cos®(t) = — cos (1)
T 37w

t= =, =
2’2

Problem 2.21 tan(2x) —2cos(x) =0

Problem 2.23 2tan(t) = 1 — tan®({)

(T 5T 97 13
888" 8

Problem 2.24 tan(x) = sec(x)

No solution

Question 3 In Exercises ?? - ??, solve the equation, giving the exact solutions which lie in [0, 27)

Problem 3.1 sin(66) cos(f) = — cos(66) sin(f)
m 27 37 4w 5w 6w 8t 97 107w 11w 127 13w

Problem 3.2 sin(3t)cos(t) = cos(3t) sin(f)

T 3
t=0,§,7ﬂ?

Problem 3.3 cos(2x)cos(x) + sin(2x) sin(x) = 1

x=0
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p. 6

Problem 3.4 cos(50)cos(30) — sin(50) sin(30) = g

7 117 137 237 257 357 377w 477 497 597 617 71w 73w 83w 857 957

T 48’ 487 487 487 48 487 48 48 487 48 48 48 48 48 48 48
Problem 3.5 sin(t) +cos(t) =1

Select All Correct Answers:

1.t=0 v
2 t="1
T
3 t=1
T3
4t="y
2
2
5 1=
3
51
6. t=
6
/. t=m

Problem 3.6 sin(x) +\/3cos(x) = 1

™ 1ix

276

Problem 3.7 +/2cos(f) — v/2sin(f) = 1
_ T I
12’ 12

Problem 3.8 +/3sin(2t) + cos(2t) = 1

Select All Correct Answers:

Problem 3.9 cos(2x) — v/3sin(2x) = v/2
B 177 417 23w 477
T 247 247 24 24
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EXERCISES FOR TRIGONOMETRIC EQUATIONS AND INEQUALITIES

Problem 3.10 3+/3sin(36) — 3cos(36) = 3v/3
7w 57 57 177 3w 297

Problem 3.12 cos(4x) = cos(2x)
T 27 4m 5w

X=0,§,?,7ﬂ?,?

Problem 3.13 sin(56) = sin(360)
m 37 57 I7w 9 11777 @ E

9=0577717171ﬂ—37! ] ]
8 8 8 8 8 8 8 8

Problem 3.14 cos(5t) = — cos(2t)
™ m 31 57 97 11w 57 137
e e I [ e e
73 7 7 7 7 3 7
Problem 3.15 sin(6x) +sin(x) =0
2m 47 6w 8w 10m 127 7 3w 7T 97

Problem 3.16 tan(x) = cos(x)

—1 1
X = arcsin (;@) =~ 0.6662, T — arcsin (;\/5> ~ 2.4754

Question 4 In Exercises ?? - ??, solve the equation.

Problem 4.1 arccos(2x) =m

X=—=
2

Problem 4.2 7w — 2arcsin(t) =27

Problem 4.3 4arctan(3x —1) —7 =0

Problem 4.4 6 arccot(2t) — 57 =0

Problem 4.5 4 arcsec (g) =T

x=2\@

Problem 4.6 12 arccsc (;) =27

t=6
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Problem 4.7 9arcsin®(x) — =0

x=i£
2

Problem 4.8 9arccos®(t) — 72 =0

t=—
2

Problem 4.9 8 arccof?(x) + 3w2 = 107 arccot(x)

x=-1,0

Problem 4.10 6arctan(t)? = 7 arctan(x) + 7>

- V3

Question 5 In Exercises ?? - ??, solve the inequality. Express the exact answer in interval notation, re-
stricting your attention to 0 < x < 27.

Problem 5.1 sin(x) <0
[7, 2]

Problem 5.2 tan(t) > V3
Z5)u {4” 3#)
3’2 3’2
Problem 5.3 sec?(x) < 4
03] 0|55 v |5 en]
3 3 3 3

1
2

>

rom 37 57 7

- = = —2
_0’4)U<4’4)U<4’ W]
Problem 5.5 cos(2x) <0
(7 37 57 7w
- — U _—,—
| 4 4] {4 4}

1

Problem 5.6 sin (t+ g) > —

Problem 5.4 cos? (1)

2
11
[o, I) U (W,27r}
2 6
5 1
Problem 5.7 cot” (x) > 3
2 4
(O,Ei| U iaﬂ- U Wii U 5i727r
3 3 3 3

Problem 5.8 2cos(t) > 1
b0 [
3 3
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Problem 5.9 sin(5x) > 5

No solution

Problem 5.10 cos(3t) <1
[0, 27]

Problem 5.11 sec(x) < V2
7

{O,I}U E,Sl ulZ or
4 2’ 2 4

Problem 5.12 cot(t) < 4

[arccot(4), ) U [7 + arccot(4), 27)

Question 6 In Exercises ?? - ??, solve the inequality. Express the exact answer in interval notation, re-
stricting your attention to —m < x < .

V3

Problem 6.1 cos(x) > Y
(-55)
6’6

1
Problem 6.2 sin(t) > 3

o () ()

Problem 6.3 sec(x) <2
™ ™ 7T
=30 5310 Gl
2 33 2
Problem 6.4 sin?(t) <
2r T 27
_—, == U -, —
3 3 3 3

Problem 6.5 cot(x) > —1

AW

Problem 6.6 cos(t) > sin(t)
3T
4’4

Question 7 In Exercises ?? - ??, solve the inequality. Express the exact answer in interval notation, re-
stricting your attention to —2m < x < 27.

Problem 7.1 csc(x) > 1
3 3
—2m, B N ——ﬂ-, —m | U (O, I) U (z,ﬂ)
2 2 2 2
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5
Problem 7.2 cos(t) < 3

[—27, 2]

Problem 7.3 cot(x) > 5

(—2m, arccot(5) — 2m] U (—m, arccot(5) — m] U (0, arccot(5)] U (w, m + arccot(5)]

Problem 7.4 tan®(t) > 1

;ﬁgﬁﬁugﬁi,@iu,ﬁgﬁL%,E,qu[
4’ 2 2’ 4 4’ 2 2’ 4

Problem 7.5 sin(2x) > sin(x)

_op, T - -TJufe ] ulw
T3 LY Il AY Bl

Problem 7.6 cos(2t) < sin(x)
A N Kl N i
| 6 6 6" 6| 2’ 2

Question 8 In Exercises ?? - ??, solve the given inequality.

Problem 8.1 arcsin(2x) >0
(0]
0, -
2
Problem 8.2 3arccos(t) <m
]
-, 1
2
Problem 8.3 6 arccot(7x) > m
(7]
—00, ~=
7
Problem 8.4 w > 2arctan(t)
(—OO, OO)

Problem 8.5 2arcsin(x)? >  arcsin(x)
[(—1,0)

Problem 8.6 12arccos(t)® + 2% > 11w arccos(t)

(5]

Question 9 In Exercises ?? - ??, express the domain of the function using the extended interval notation.

(See Example ?? and Section ?? for details.)

1
Problem 9.1 f(x)= ——
00 cos(x) — 1

U (@kn, 2k +2)m)

k=—o0
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EXERCISES FOR TRIGONOMETRIC EQUATIONS AND INEQUALITIES

Problem 9.2 f(t) = —2S)_
sin(t) + 1

= [ (4k — )1 (4k +3)
U (457 457)

k=—00

Problem 9.3 f(x) = \/tan?(x) — 1

G {[(4k+1)77, (2k+1)7r) U ((2k+1)7r, (4k+3)7rH
4 2 2 4

k=—00

Problem 9.4 {(t) = /2 — sec(t)

[’j {[(Gk— 1)71', (6k+1)7r} 0 ((4k+1)7r’ (4k+3)7r>}
3 3 2 2

k=—o0

Problem 9.5 f(x) = csc(2x)

< (kr (k+)m
U (55"

k=—o0

Problem 9.6 f(t) = %

(—OO! OO)
Problem 9.7 f(x) = 3csc(x) + 4 sec(x)

< (kr (k+)m
U (55"

k=—o0

Problem 9.8 f(t) =1In (| cos(t)|)

(k=11 2k+ 1)
U (%57 557)

k=—o0

Problem 9.9 f(x) = arcsin(tan(x))

)[4k —N)r (4k +1)m
U | e

k=—o0

1

Problem 10 1. With the help of your classmates, determine the number of solutions to sin(x) = > in
1 1 1

[0, 27). Then find the number of solutions to sin(2x) = > sin(3x) = > and sin(4x) = > in [0, 27). What

1
pattern emerges? Explain how this pattern would help you solve equations like sin(11x) = >

X 1 3x 1 5x 1
2. Repeat the above exercise focusing on sin (§> =% sin <2> =3 and sin <2> =3 What pattern

emerges here?

1
3. Replace sine with tangent and > with 1 and repeat the whole exploration.
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Problem 11 Suppose an object weighing 10 pounds is suspended from the ceiling by a spring which
stretches 2 feet to its equilibrium position when the object is attached.

Ibs.
1. Find the spring constant k in e and the mass of the object in slugs.

Ibs. 5
k=5——and m= — slugs
f 16 >0
2. Find the equation of motion of the object if it is released from 1 foot below the equilibrium position from
rest. When is the first time the object passes through the equilibrium position? In which direction is it
heading?

x(t) = sin (41‘ + g) The object first passes through the equilibrium point when t = — ~ 0.39 seconds

|3

after the motion starts. At this time, the object is heading upwards.

3. Find the equation of motion of the object if it is released from 6 inches above the equilibrium position
with a downward velocity of 2 feet per second. Find when the object passes through the equilibrium
position heading downwards for the third time.

2 7
x(t) = g sin (41‘ + :) . The object passes through the equilibrium point heading downwards for the

17
third time when t = 1—(? ~ 3.34 seconds.

Problem 12 [nExample ??, f(x) = 2sin(x)—sin(2x) restricted to 0 < x < 2. Iff’(x) = 4 sin(2x) —2 sin(x),
find the inflection points of the graph of y = f(x).

1\ 3v15 1 3v15
The inflection points are: <arccos (4) , 8)’ (m,0), and (27r — arccos <4) ’_8)

Problem 13 In Example 2?2, f(x) = x — 2cos(x) restricted to 0 < x < 2. If f'(x) = 2sin(x) + 1, list the
open intervals over which f is increasing and decreasing. Find the local extrema.

7 11 77 11
f is increasing on (0, EZT) and again on <67T 27r> ; f is decreasing on (g 67T> ; local (absolute) max:

7 7 11 11
(g, . @) - tocal min: (6”, nr_ @)

Problem 14 Letf(x)=e™* sin(x) for x > 0.

1. Use the Squeeze Theorem, Theorem ??, to find lim f(x). Interpret your answer graphically.
X—00

Hint:  Since —1 <sin(x) <1, —e < e “sinx)<e *...

lim f(x) = 0. We have a horizontal asymptote y = 0.

X—00

2. Use the fact that f'(x) = e * cos(x) — e * sin(x) to help you find the intervals over which f is increasing
and decreasing.

f is increasing on (0 77) St 97 13m 17w :
g !4 ’ 4 ) 4 y 4 3 4 g
k k
0, z) along with (8K + S)W, (8k + 9)m fork =0,1,2,3, ...
4 4 4
57

O 137w 177 217 ]
4’ 4 ) 4 4 )

K+ 1 K
((8 : )m (8 25)W> fork=0,1,2,3...

In other words: on

s
« f is decreasingon| —, — |,
; ing (4 4)

In other words: on
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3. Use the fact that f’ (x) = —2e~* cos(x) to help you find the intervals over which the graph of f is concave
up and concave down.

the graph of f is concave up on s St 77 9 1m ;
grap P > )\ )\ )

4k +1)m (4k +3)m
2 ’ 2
T 31 57 7m 9w
* the graph of f is concave do non(o,f), — ), =, = |, ...
graph ot ve aow 2 (2 2) <2 2>
(4k + 3)m (4k +5)
2 ’ 2

In other words: on ( ) fork =0,1,2,3, ...

In other words: on (0, g) along with ( > fork =0,1,2,3...

Problem 15 Recall x(t) = 1065 sin (t + g) from Example ?? number ?? models underdamped motion.
Use the Squeeze Theorem, Theorem ??, to prove tlim x(t) =0.
—00

HINT: Since —1 < sin (t+ g) <1, —10e""/®* < 10e "/®sin <t+ %) <10e /5 ...
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