TRIGONOMETRIC
EQUATIONS
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Question 1

Solve each of the following trigonometric equations.
a) secd=4, 0<8<360°
b) 3cot2x—-1=4, 0<x<180°

¢) 2cosec2y=10, 0<y<2rm

d) 8tan¢=cot2(0, 0<p<2rx

6 ~75.5° 284.5°, [x=15.5° 105.5°|, | y=0.10°, 1.47¢, 3.24°, 4.61°|,

@ ~0.46°, 3.61°
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Question 2

Solve each of the following trigonometric equations.

a) 2secl=3, 0<8<360°

1
b) cot3x:Z, -90°< x<90°
¢) S—cosec2y=-1, 0<y<2rm

d) 27sin’@+8cosecp=0, 0<@<27

6 ~48.2° 311.8°|, |x=-34.7° 25.3° 85.3°, | y=0.0837°, 1.49°, 3.23°, 4.63°|,

9 ~3.87°, 5.55°
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Question 3

Solve each of the following trigonometric equations.

a) 3sec20=17, 0<8<180°
b) 2cot(x—30°)=3, 0<x<360°
¢) 5—2cosec3y=9, 0<y<rm

d) 27cosq0=se02¢, 0<p<2rm

0 =32.3°, 147.7°

b

x=63.7° 243.7°|, | y=—, —|,

@ =~123, 5.05
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Question 4

Solve each of the following trigonometric equations.
a) 2secd-1=9, 0<6<360°

b) 2+3cot(x—20°)=8, 0<x<360°

¢) 14—3cosec2y=35, 0<y<rm

d) 4sin’ (p+%cosec2 =0, 0<@p<2rx

6 ~78.5° 281.5°|, |x=46.6° 226.6°(, | y=0.170°, 1.40°|, |p=—, —
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Question 5

Solve each of the following trigonometric equations.

a) 2secO-1=2sechsin’f, 0<O<180°, 6+90°

b) cosxcotx+sinx+2cotx=0, 0<x<360° x=+#180°
. 2 /4
¢) (cosecy—siny)secy=2, 0<y<ur, yi;

d) coseC(p—sin(p+2cos2¢Jcot(p=0, O<o@<2rz, op#r7

6=60°|, [x=120°240°]. y:%,%’[, ¢:%,2ﬁ,4ﬂ,3ﬁ
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Question 6

Solve each of the following trigonometric equations.

0<6<360°, 8+90°,270°

|

a) secl+cosf=

9

b) secx—cosx=8(cosecx—sinx), 0<x<360°, x#90°

k
¢) 2coty—3cosecy=2secycosecy, O<y<2r, y;t?f[,keZ

d) (1+sec@)(l-cosp)=tanp, 0<@<27, (pi%,%{
coseczlﬂtan2 v
e) +8=0, 0<wy<360°, ¥ +90°270°
cosy

2

6 =60°,300° ¥ =120°,240°

, [x=63.4°,243.6°], |y = Jo=0,7
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Question 7 (hard questions)

Solve each of the following trigonometric equations.

a) 2sinf+3sec=6+tand, 0<O<27, 0::%,37”

b) sin xtanx+cos> xcotx+2sinxcosx=2, 0<x<360° x=#90°180° 270°

you may use in this part the fact that |2 Sin xCos x = sin 2x|

¢) siny(l+tany)+cosy(I+coty)=0, 0<y<360° y=90°180°270°

d) 4 - =cot@, O0<@<27m, Q+7
2sec@p—2sinp+1
e) coty _ COS.V/ =2, 0O<y<2x, l/f;tz,fr,3—ﬁ
cosecy —1 1+siny 2 2
p oS eoseeSTl_ <3600 x£90%180°,270°
cosec f—1 cot
T 57w T 57w TS5
= > x:45°,2250 ) :135033150 ) = ==
=373 Y e 6|V 4
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Question 8

Solve each of the following equations.
a) 2tan’@=1lsecd-7, 0<O<360°
b) 4cot2x—9cosecx+6=0, 0< x<360°
¢) sec’y+tany=3, 0<y<360°

d) 2cosec? ¢J+cot2¢1=11, 0<p<360°

0="78.5° 281.5°, [x=30° 150°|,

y=45° 225° y=116.6° 296.6°

¢ =30° 150°, 210°, 330°
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Question 9

Solve each of the following equations.
a) 2cot? @ —cosec 8 = cosec’d , 0<8<360°
b) 2tan2x+se02x=5secx, 0< x<360°
c) 3—tan2y=3se02y+6secy, 0<y<360°

d) tan’@=2secp—1, 0<@<360°

6 =30°, 150°, 270°|, |[x=60°, 300°(, | y=120°, 240°|, |@ =60°, 300°
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Question 10

Solve each of the following equations.

a)

b)

d)

200t29+6=9cose00, 0<8<360°
5tan2x+l6secx+8=0, 0< x<360°

cosec y +5cosec2y = 6cot? v, 0<y<360°

2tan’ p=15secp—9, 0<@<360°

0 =14.5°, 165.5°

x=109.5°, 250.5°

y=19.5° 160.5° y=210° 330°
@ ~81.8°, 278.2°

b 2 2
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Question 11

Solve each of the following equations.
a) 4cot29=1+cosecl9, 0<6<360°
b) 4tan”x=19secx+1,  0<x<360°
c) 4 —cot? y=8cosec y+ 3cose02y , 0<y<360°

d) se02¢=2tan¢, 0<p<360°

0=53.1°, 126.9° 6=270°, |x=78.5°, 281.5°|,| y=203.6°, 336.4°,
@ =45°, 225°
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Question 12

Solve each of the following equations.
a) 2tan20+4tan9+5=se(320, 0<6<360°
b) 2se02x+2tan2x=1+4secx, 0< x<360°

c) 6cot2y+3cose02y=2+6coty, 0<y<2r

d) 4cose02(p+cot2qo=1—9cosecqo, 0<p<2rm

0 =~116.6°, 296.6°|, |x=48.2°, 311.8°|, | y=1.25°, 4.39°|, |[p=—, —

b
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Question 13

Solve each of the following equations.

a) 10sec’@=11tanO+16, 0<8<360°

b) cot2x=7—2czosecx, 0< x<360°
tan> y+16
¢) secy=13———, 0< y<360°
secy

d) (cosecp+1)*+2(cotg—1)> =9—4dcotp, 0<@<360°

0 =56.3°, 158.2°, 236.3°, 338.2°

x=30° 150° x=194.5°, 344.5°|,

y=48.2° 78.5°, 281.5°, 311.8°

@=48.6° 131.4° @=210° 330°
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Question 14

Solve

a)

b)

d)

each of the following equations.
3tan20=85e09, 0<80<2x
cose02x=200tx+9, 0<x<27

cosec” y+7(1+cosecy)+cot* y=0, 0<y<2rx

_ 2

, 05p<2x
tanp—1 ¢

0 ~1.23°, 5.05°, |[x=0.245°, 2.68°, 3.39°, 5.82°|, | y=3.67°, 3.87°, 5.55°, 5.76°|,

@ =~0.322°, 3.46°
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Question 15

Solve each of the following equations.

a) 5tan’6-12sec+9=0, 0<6<360°

b) 4cot2x—llcosecx+1=0, 0< x<360°
5+tan2y
¢) ————=9-secy, 0<y<2rm
secy

2 — —
d) sec” @ 2:tan(p 1’ 0<p<2r
tan @ 2

6 =60°, 300°|, |x=19.5° 160.5°|, | y=1.32°, 4.97°|,

@ =0.785°, 2.03°, 3.93°, 5.18°
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Question 16

Solve each of the following equations.

2
a) secd=1—0  Gcpcor
4secd—-9
sec” x+8
b) ———=3tanx, 0<x<2x
4—tanx
_ 2
c) M—Z:coty, 0<y<2rm
2coty
2
d) M+2cosec¢=l3, 0<p<2rx
cosec @

, [x=0.983°, 4.12°], | y=2.03%, 5.18°|, |@=0.340°, 2.80°
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Question 17

Solve each of the following trigonometric equations.

2
a) secd=1—0  Gcpcor
4secd—-9
sec” x+8
b) ———=3tanx, 0<x<2x
4—tanx
_ 2
c) M—Z:coty, 0<y<2rm
2coty
2
d) M+2cosec¢=l3, 0<p<2rx
cosec @

, [x=0.983¢, 4.12°], | y=2.03%, 5.18°|, |¢=0.340°, 2.80°
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Question 17

Solve each of the following trigonometric equations.

a) cos(6+30°)=sind, 0<6<360°

b) 3cos(x+30°)=sin(x—60°), 0< x<360°
¢) sin(y—30°)=sin(y+45°), 0<y<360°

d) sin(@+30°)=cos(p—45°), 0<p<360°

e) cos(a—60°)=cos(a@—45°), 0<a<360°

0 =30°, 210°|, [x=60°, 240°, |y =82.5°, 262.5°|, |¢=52.5°, 232.5°|,
o =52.5° 232.5°
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Question 18

Solve each of the following trigonometric equations.

a)

b)

¢)

d)

e)

sin(6-45°)=sin@, 0<6<360°

cos (x—30°) =sin (x+30°), 0< x<360°
cos(y—30°)=sin(y+45°), 0<y<360°
sin(9—30°) =cos(@p—45°), 0<@<360°

cos(@—60°)=cos(a+60°), 0<a<360°

0=112.5° 292.5°, |x=45°, 225°|, |y=37.5° 217.5°,

9 =82.5°, 262.5°

o =0°, 180°
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Question 19

Solve each of the following trigonometric equations.

a) sin(0+%j=sin9, 0<6<2r
V.4 27
b) cos(x+—j=cos(x+—j, 0<@<2rx
6 3
. (7 hY/4
c) sm(;—yj:cos()w—j, 0<y<2r (very hard)
d) 2005(¢)+%)+sin((/)+%)=0, 0<ep<2rx

e) ﬁcos(a+%j:sin(a+%j, 0<a<2rm

T 7 137
- a:_,_
6 12 12

@) 2 (b+T) + @ VFea(xE) = (e g
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Question 20

Solve each of the following trigonometric equations.

a) sin(6-20°)=sin(6+60°), 0<6<360°
b) cos(x—35°)=cos(x—55°), 0< x<360°
¢) sin(y—48°)=cos(y+12°), 0<y<360°
d) sin(p+72°) =cos(p-38°), 0<¢@<360°

e) cos(a—36°)=cos(a—72°), O0<a<360°

0 ="70° 250°, |[x=45°, 225°|, |y =63°, 243°|, | ¢ =28°, 208°|, | =54°, 234°
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Question 21

Solve each of the following trigonometric equations.
a) sin20=tané, 0<6<180°
b) 2sin2x=cosx, 0< x<180°
¢) sin2y+siny=0, 0<y<360°

d) 4singcosp=1, O0<op<rx

0=0° 45°, 135°, 180°|, |x= 90°, x=14.5° 165.5°(, |y =0°, 120°, 180°, 240°|,
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Question 22

Solve each of the following trigonometric equations.
a) 2sin260=cotd, 0<f@<rm
b) 3sin2x=2cosx, 0< x<180°

¢) sindy=sin2y, 0<y<180°

d) sin(p+%sec:(p=0, 0<op<rzm

r 1z

, [x=90° x=19.5° 160.5°|, |y =0°, 30° 90°, 150°, |p=—, —
12 12

)

1l
oxvl 8
l\)v| 8
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Question 23

Solve each of the following trigonometric equations.

a) cosf—sin26=0, 0<6<360°

by LS4 0<x<360°
cosx sinx
¢) 2cosy=2tan ysin y+secy, 0<y<2rm

d) 2cos@+cosecp=0, 0<p<2rm

6 =30°, 90°, 150°, 270°

b

x=15° 75° 195°, 255°|,

Created by T. Madas
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Question 24

Solve each of the following trigonometric equations.

a)

b)

c)

d)

2cos260 =1+cos@, 0<8<360°
cos2x+3sinx=2, 0< x<360°

cos2y+siny =0, 0<y<360°

2(1-cos2¢)=tang, 0<@<180°

0=0° 6=138.6° 221.4°|, |x=30° 90°, 150°, |y =90°, 210°, 330°

| p=0°, 15° 75°

b 9 b
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Question 25

Solve each of the following trigonometric equations.
a) cos2@d=1+sind, 0<6<360°
b) cos2x+3cosx=1, 0<x<2xm

¢) 3cos2y=I1-siny, 0<y<360°

d) 2cosp+1= sin(%qoj , 0<¢<360°

6=0° 180° 210°, 330°, [x= ,| y=41.8° 138.2° y=210° 330°|,

¢ =97.2° 262.8°
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Question 26
a) cos20-7sind-4=0, 0<6<360°

b) 3cos2x=sinx+2, 0< x<360°
¢) 3cos2y=7cosy, 0<y<360°

d) cos2¢=singp, 0<@<360°

6=210° 330°, |x=19.5° 160.5° x=210° 330°, |y =109.5°, 250.5°|,

¢=30°, 150°, 270°

9 9

Created by T. Madas



Created by T. Madas

Question 27

Solve each of the following trigonometric equations.
a) 3cos20—-5sinfd =4, 0<8<360°
b) 3cos2x=1-sinx, 0< x<360°
¢) cos2y—Tcosy+4=0, 0<y<360°

d) cos2¢+6cosp+5=0, 0<@p<360°

6=210° 330° 6=199.5°, 340.5°|, [x=41.8° 138.2° x=210° 330°|,
y=60°, 300°|, @ =180°|

9

@) 2w - S =1

©
e
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Question 28

Solve each of the following trigonometric equations.
a) cos268=7cosf+3, 0<8<360°
b) 2cos2x=4cosx—3, 0< x<360°
¢) 6cos2y+5cosy+3=0, 0<y<360°

d) S5cos2p+22singp=9, 0<¢<360°

0=120°, 240°|, |x=060°, 300°,

y=70.5° 138.6°, 221.4°, 289.5°

9

@=~11.5° 168.5°
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Question 29

Solve each of the following trigonometric equations.
a) cos260+9sinfd+4=0, 0<6<360°
b) 3cos2x=9-14cosx, 0< x<360°
¢) 2cos2y+7cosy=0, 0<y<360°

d) 2cos2¢=1-2singp, 0<¢<360°

0 =210°, 330°|, |x=48.2°, 311.8°|, |y =75.5°, 284.5°|, |@=754°, 126°, 198°, 342°
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Question 30

Solve each of the following trigonometric equations.

a) tan@(1+cos260)=2sin*26, 0<6<90°

b) 4tan2¢+3cotgsec’ =0, O0<@<27x (hard)

6 =0°15°,75°,90°
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