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Question 1

Solve each of the following trigonometric equations in the range given.

a) sinx=+ 0< x<360°

b) cos2x=1 0< x<360° | x=30°,150°,210°,330°|
¢) tan(6—-20° =473 ~180°<6<180°  |8=-100°80°|

d) sin(29+30°)=§ ~180°<9<180°  [#=-165°-135°15°45°)
€) cos(3x—459)=—% 0<x<180° | x=55°,95°,175°]

@ b
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Question 2
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Solve each of the following trigonometric equations in the range given.

a)

b)

c)

d)

sinx=—

=

cos2x=-0.1736
tan(x—40°)=0.7
sin(26 +40°) = 0.9848

cos(4y—60°) = J6-+2

4

0<x<360°

0<x<360°

—180° < x <180°

-180°< 8 <180°

0< y<90°

| x=210°,330°|

| x=50°,130°,230°,310°|

|x=-105°75°]

6 =-160°,~150°,20°,30°

| x=33.8°,86.3°
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Question 3

Solve each of the following trigonometric equations in the range given.

a) tan(3x)= —g [x=100°,220°,340°]

b) sin(4y-45°) = @Zﬁ 1-90° < y <90°| |y =—-75°-37.5°,15°,52.5°|

) Scos2x=2 | x=33.2°,146.8°,213.2°,326.8°|
d) 3-tan(6-10°) =1 16 =73.4°,253.4°|

e) 3sin(39-30°)+4=5 [-90° < 4 <90°| 16=-56.5°,16.5°,63.5°|
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Question 4

Solve each of the following trigonometric equations in the range given.

a) 4cos260=3 0< 8 <360° 6 ~20.7°,159.3°,200.7°,339.3°
b) 3tandx—4=5 0<x<90° |x=17.9°,62.9°

¢) 5sin(3y—70°) =4 —90° <y <90° ly =~—79.0°,-54.4°,41.0°,65.6°
d) 5-3tan2¢p=1 0< p<180° |9 =26.6°116.6°|

e) 2sin(y+50°)+3=4 0< y<360° |y =100°,340°|
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Question 5

Solve each of the following trigonometric equations in the range given.

a) 4cos(20-20°) =1 0<6<360° |6~ 47.8°,152.2°,227.8°,332.2°]
b) 2+tandx=5 ~90° < x < 90° | x = —72.1°,-27.1°,17.9°,62.9°|
c) 7sin(4r+10°) =4 ~90° <7 <90° |t ~—83.8°,-56.2°,6.2°,33.8°|
d) Scos(4¢)+1=0 0< p<90° | = 25.4°,64.6°|

e) tan(y+50°) =3 0< y<360° |y =21.6°201.6°
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Question 6

Solve each of the following trigonometric equations in the range given.

a) cos(20+25)°=-0.454 0<6<360° |6 =~ 46°,109°,226°,289°|
b) cos(2y—35)°=0.891 0< y<360° 6 =~ 4°,31°,184°,211°|
¢) 3cos3x—1=0.22 ~90°< x <90°

d) tan(5y-35°=-2-3 0< y<90°

e) 1+2sin(+25°=2.532  0<H<360°
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Question 7
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Solve each of the following trigonometric equations in the range given.

a) cos28=-0.7374

b) cos(x—zj =0.61
4
c) \/§+4sinx=\/8

d) 2+tan(y+§j=\/§

e) 4-2sin3x=2.5

0<80<2x

0<x<2x

0<x<2x

0<y<2rm

0<x<rxw

6 =1.20°,1.94°,4.34°,5.08°

x=1.70°,6.15°

7 11z
X=—,—
12" 12

77 197
URETRED)

x=0.28°,0.76°,2.38°,2.86°
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Question 8
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Solve each of the following trigonometric equations in the range given.

a)

b)

d)

e)

sin 2x =sin 48°

cos3x =co0s96°

tan(€+50°) = tan12°

sin 2x =sin324°

cos4x = cos 240°

0<x<360°

0<x<180°

0<6<360°

0<x<360°

0<x<180°

| x=24°,66°,204°,246°|

| x=32°,88°,152°]

0 =142°,322°

| x=108°,162°,288°,342°|

| x=30°,60°,120°,150°|
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Question 9

Solve each of the following trigonometric equations in the range given.

a) sinx=1 0<x<2rm x=Z 7
2 6 6
b) cos2x=1 0<x<27 y=Z 37 17 1l
2 66 6 6
©) tan(@—l):\/g -T<0<rx 9:_5_”,4_7[
9 9°9
d) sin(26+Z) =3 _r<b<n gz 3w 7wz
6/ 2 127 4°12°4
117z 197 357x
e) cos(3x—Z& —_1 0<x<rx Xx=— - ==
) ( 4) 2 36 36 36
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Question 10
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Solve each of the following trigonometric equations in the range given.

a) tan (%j = —ﬁ

3
b)

4

c¢) Scos2x=2

d) 3—tan(9—£)=l
18

e) 3sin(36’—%j+4 =5

sin(4y—£j=M

0<x<2x

3

0<x<2x

0<0<2x

A
99 9

% was

YT T 0412 4

x=0.58%,2.56°,3.72°,5.70°

6=1.28%,4.42°

6=-0.99°,0.29°1.11°
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Question 11

Solve each of the following trigonometric equations in the range given.

a) 4cos(29—%j=1 0<0<27 6~ 0.83°.2.66°.3.98°.5.80°
ﬂ' ﬂ' C C C C
b) 2+tandx=>5 Zsx<? x~—1.26°,-0.47°,031°,1.10
¢ 7sin|4r+% |=4 T E t ~—1.46°,—0.98°,0.11°,0.59¢
18 2 2
d) Scosdp+1=0 0S(p<% 0 ~0.44°,1.13
57 . A
e) tan(y+§j:3 0<y<2r v ~0.38,3.52
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Question 12

Solve each of the following trigonometric equations in the range given.

a) 2sin3x—1=0.25 0<o<rx x=0.225%,0.822°,2.32°,2.92°
b) 5005(9+§j—1=2 0<x<27 6=431°,6.16°

¢ I-tandy=3 0<y<rx y = 0.509°,1.29°,2.08,2.87°
d) 2sin(2(p—§j=l O<p<2rx ¢:%Z—”57119—”

e) 2005(3t+§j=\/§ —%St<% tz—%,—%
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Question 13

Solve each of the following trigonometric equations in the range given.

a) sin2x=sin 4—7[ 0<0<2rx xZZl’M’U_%’M
15 15 30 15 30
b) cos3x=cos 8z 0<x<rm x:8_7£’22_7[’38_7;
15 45 45 45
c) tan 0+5—ﬂ. =tan z 0<6<2x 0:29—7[,65—7[
18 12 36 36
d) sin2x=sin 29—7[ 0<x<2rm x=8—ﬂ,297r,23ﬂ-,59ﬂ-
1 15 30 15 30
e) cosdx=cos 4—7[ 0<x<rm x:£’£’2_7[’5_7[
3 6 3 3 6
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Question 14

Solve each of the following trigonometric equations in the range given.

a)

b)

d)

e)

sind =2cos@
sind+3cosf=0
4cosx—3sinx=0
2sinx =cosx
sin260+cos260 =0

J3sin36 =3cos36

Created by T. Madas

0<6<360°

0<6<360°

0<x<360°

0<x<360°

0<6<360°

-90°<6<90°

16 ~63.4°,243.4°|

16 ~108.4°,288.4°|

| x=53.1°,233.1°|

| x = 26.6°,206.6°|

16=67.5°,157.5°,247.5°,337.5°

6 =—-40°,20°,80°
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Question 15
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Solve each of the following trigonometric equations in the range given.

a)

b)

d)

e)

cosx =3sinx
4cosx—T7sinx=0
Ssinx+6cosx=0
3sin26 = /3 cos 20
sin 38 = cos 36

5¢c082x+9sin2x=0

0<x<360°

0<x<360°

0<x<360°

—180<6<180°

0<6<180°

0<x<180°

| x=18.4°,198.4°|

| x = 29.7°,209.7°)

| x=129.8°,309.8°|

16 =—-165°,-75°,15°,105°|

16=15°75°,135°]

| x = 75.5°,165.5°|
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Question 16

Solve each of the following trigonometric equations in the range given.

a) sinfd=2cos® 0<O<2rx 6=1.11°,4.25°

b) sin@+3cosd=0 0<0<2x 6 ~1.89°,5.03¢

¢) 4cosx—3sinx=0 0<x<2rx x=0.927¢,4.07¢

d) 2sinx=cosx 0<x<2x x=0.464°,3.61°
e) sin26+cos26=0 0<o<27 g=>7 17 1z 15z
8 8 8 8

. T T 2r & Arm

f) \/551n39=3cos39 —L£ <<% 0=——,—,—

2 2 9’979
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Question 17

Solve each of the following trigonometric equations in the range given.

a) cosx=3sinx 0<x<27m x=0.32°,3.46°

b) 4cosx—7sinx=0 0<x<27m x=0.52°,3.66°

¢) S5sinx+6¢cosx=0 0<x<2m x=2.27°541°
d) 3sin26=1/3cos26 _r<0<x g=_117 5% 7 I
12 12 12 12

e) sin36=cos36 0<O<rx g=T % 3%

12 12 4

f) 5c0820+9sin260=0 0<O<rx 0=1.32°2.89°

Created by T. Madas



Created by T. Madas

Question 18

Solve each of the following trigonometric equations in the range given.

a) 2cos’@+3cos@—2=0 0<6<360° 6 = 60°,300°
b) 6sin®x+5sinx+1=0 0< x <360° | x=210°,330°,x = 340.5°199.5°]
¢) 2tan’f—tanf—6=0 0<6<360° 6 =~ 63.4°,123.7°,243.4°,303.7°|

@) Wb
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Question 19

Solve each of the following trigonometric equations in the range given.

a) 3cos’6-13cosf+4=0  0<H<360° 6 ~70.5°,289.5°
b) 8sin’x+6sinx+1=0 0< x<360° | x=210°,330°, x = 194.5°,345.5°|
¢) 3tan’@+8tand-3=0 0<6<360° |6 ~18.4°,108.4°,198.4°,288.4°|
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Question 20

Solve each of the following trigonometric equations in the range given.

a) 2cos” x—sinx=1 0< x<360° | x=30°,150°,270°|

b) 2cos’x+1=5sinx 0<x<360° x=30°,150°
¢) 2sin’x—5cosx+1=0 0<x<360° x=60°,300°
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Question 21

Solve each of the following trigonometric equations in the range given.

a) 2cos”x+7sinx+2=0 0< x<360° |x=210°,330°
b) 5cos’@-sinf=1 0< 6 <360° 16 ~53.1°,126.9°,0 = 270°|
¢) 5sin® y=19cos y+1 0< y<360° |y =~78.5°281.5°]
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Question 22

Solve each of the following trigonometric equations in the range given.

a) 3sin”@=8+16cosd 0<6<360° 6 ~109.5°,250.5°]
b) 3cos®y+11siny=9 0< y<360° |y =48.2°,138.2°|
¢) 5sin’x+8cosx=8 0<x<360° |x=0° x=53.1°306.9°|
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Question 23

Solve each of the following trigonometric equations in the range given.

a) 6cos x+sinx=4 0< x<360° | x = 41.8°,138.2°,x = 210°,330°|
b) cos’@=7sin*@-2sind  0<H<360° 6 ~194.5°,345.5°,6 = 30°,150°|
¢) siny+5=6cos’y 0<6<360° |y =19.5°,160.5%,y = 210°,330°|
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Question 24

Solve each of the following trigonometric equations in the range given.

a) 4cos”@+9sind—6=0 0<6<360° 6 ~14.5°,165.5°
b) 8cos’x—6sinx—9=0 0 < x < 360° | x = 194.5°,345.5°, x = 210°,330°|
¢) 6sin’ y+cosy—5=0 0< y<360° |y =109.5°,250.5°, y = 60°,300°|
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Question 25

Solve each of the following trigonometric equations in the range given.

a) 4cos”@—cosd=2sin>@ 0<6<360° [6=48.2°311.8%6 =120°240°
b) 3cos’ y—sin® y—6cosy=3 0<y<360° [y=120°240°
¢) 10sin” x—3sinx=4cos* x+1 0<x<360° |x=45.6%134.4° x =210°330°
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Question 26

Solve each of the following trigonometric equations in the range given.

2x=1 0<x<360° |x=70.5°289.5°, x=180°

a) 2sin’ x —2cos x — oS

b) 4sin®@-cos>@=8sinb+3 0<6<360° |6 =203.6°336.4°

) 3cos’2¢p—4sin’2¢=15c0s29-6 0<@<360° |@=40.9°139.1°220.9°319.1°
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Question 27

Solve each of the following trigonometric equations in the range given.

a) 12sin’ p—5cos f=9 0< B <360° |,8 =70.5°,138.6°,221.4°,289.5°

b) 5cos’y+2=3sin’y—2cosy 0<w <360° |p=75.5°284.5°, w=120°240°

¢) 3-7cos36=6sin360 0<6<180° [6~36.5°83.5°156.5
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Question 28

Solve each of the following trigonometric equations in the range given.

a) 12cos’0-5sin6=10 0<6<360° [6=~14.5°165.5°221.8°318.2°
b) 6sin’@+19cosd =16 0<6<360° [6~48.2°311.8°
¢) cos’x—9sin’ x=sinx—1 0<x<360° [x=23.6°156.4° x=210°330°
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Question 29
Solve each of the following trigonometric equations in the range given.

0<wy<2rx W =1.32° 4.97°

a) 4sin21//=15cosl//

O0<x<2rx x=0.73%2.41°,3.67°,5.76°

b) 6c0s” x +sin x = 4

0<p<27  |p=1.78% 2.94°, 4.92°, 6.08°

¢) 4sin’2¢—cos’2¢=3+8sin2¢
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Question 30

Solve each of the following trigonometric equations in the range given.

a) 3-7cos®=6sin’0 0<0<27r |6=191°,4.37°
b) 4cos® x—cosx=2sin’ x 0<x<27  |x=0.84%,2.09° 4.19°, 5.44°
¢) 5cos’y+2=3sin? y—2cosy 0<y<27 |y=132° 209 4.19, 4.19°
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Question 31

Solve each of the following trigonometric equations in the range given.

a) 2cos? x—sinx =1 0<x<2m xzz,s—ﬂ-,3—ﬂ-
6 6 2
b) 2sin26+1=5cos6 0<O<27 0:%,%”
c) 300522y—sin22y—60052y:3 0<y<2rm y:%,%,%,%
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Question 32

Solve each of the following trigonometric equations in the range given.

a) 12sin’x—5cosx=9 0<x<2x x=1.23%,2.42°, 3.86°, 5.05°

b) 10sin®6—3sind=4cos’6+1 0<é<2rx 6 ~0.52°, 0.80°, 2.62°, 2.36°
2 -2 . c C C C

¢) cos“@=7Tsin" @—2sin@ 0<y<2rm ¢ =0.527,2.627,3.39%,6.03
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Question 33

Solve each of the following trigonometric equations in the range given.

a) 4tan’fcosd=15 0<6<360° 6 ~75.5°,284.5°|
.2
b) 2750 5060 0<6<360° [6=120°,240°]
cos@—2
) 2sinx=tanx 0< x<360° | x=0°,60°,180°,300°|
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Question 34

Solve each of the following trigonometric equations in the range given.

a) 3cosx=8tanx 0< x<360° | x=19.5°,160.5°|

b) 2tanxsinx=3 0<x<360° x=60°,300°

¢) 2cosx=3tanx 0<x<360°
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Solve each of the following trigonometric equations in the range given.

a) 4tanxsinx=15

b) 6cosx=>5tanx

¢) tanxsinx=2

O0<x<2rx x=~1.32%,4.97°
O0<x<2rx x=0.73%,2.41°
0<x<2rx x=2.00%,4.29°
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Question 36
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Solve each of the following trigonometric equations in the range given.

a) 2cosx—3tanx=0

b) 3tanxsinx=8

¢) 3tanx+2cosx=0

0<x<2x xzz,sl

6 6
0<x<2x x=1.23%,5.05°
0<x<2x x=7—7[,M

6 6
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Question 37

Solve each of the following trigonometric equations in the range given.

a) %tanx—sinx: 0 0< x<360° | x=0°,60°,180°,300°|
p) 8L, 0< x<360° [x=71.6°251.6°
COS x

¢) 4tan ysin ycosy+4tan ycosy+1=0

0<y<360° y=210°,330°
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Question 38

Prove the validity of each of the following trigonometric identities.

a) (2cosx+sinx)’+(cosx—2sinx)’ =5,

b) cosx+sinxtanx=

COS X

sin @ +1+cosl9= 2
1+cos@ sin@  sin@’
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Question 39

Prove the validity of each of the following trigonometric identities.

sin x sin x )
— — —=2tan” x.
l-sinx 1+sinx

cosx 1-sinx 2
b) —+ = .
1—sinx COS X COS X

l+sinx _ cosx

¢)

COS X 1-sinx
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