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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°  |6=-100°80°]

d) sin(26+30°) =§ ~180°<6<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)

sin x=—

=

cos2x=-0.1736
tan(x—40°)=0.7
sin(260 +40°) = 0.9848

cos(4y—60°) = J642

4

0<x<360°

0<x<360°

—180° < x <180°

-180°< 6 <180°

0<y<90°

lx=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°) = ﬁzﬁ 1-90° < y <90°| ly=-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° < 6 <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) 4cos20=3 0<6<360° 16 ~20.7°,159.3°,200.7°,339.3°
b) 3tandx—4=5 0<x<90° |x=17.9°,62.9°

) Ssin(Gy —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+tan4x=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° |9 =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° 16~4°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

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

a) cos26=-0.7374 0<6<27 6 ~1.20°,1.94°,4.34°.5.08°
b) cos(x—%j=0.6l 0<x<27 x=170°,6.15°
c) \/§+4sinx=\/g 0<x<2x le,ﬁ
2712
V.4 T 197
d 2+t +— |=+/3 0<vy<2m = —
) an(y 3) V3 Y T
e) 4—2sin3x=2.5 0<x<r 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 =cos96°

tan(€+50°) = tan12°

sin 2x = sin 324°

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 7 57
2 6 6
b) cos2x =L 0<x<2m x:Z’S_”j_”’E
2 66 6 6
c) tan(e—l):x@ —T<O<rmw 0=—5—”,4—ﬁ
9 99
d) sin(26+Z)=3 <6<z o = \NGRRO7. N7
6/ 2 12°.4°12°4
117z 197 357
e) cos(3x—Z& —_1 0<x<rx x=—, = ==
) ( 4) 2 36 736~ 36
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Question 10
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Solve each of the following trigonometric equations in the range given.

a)

b)

d)

e)

o

3

sin(4y—£j=M

4

5cos2x=2

3—tan(9—£j=l
18

3sin(39—%j+4:5

0Lx<2x7

3

0<x<2x

0<0<2x

(57 Nz iz
9’9 9

__ S Sxxixm

YT 24012 04

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=l 0<6<27 6~ 0.83,2.66°,3.98°,5.80°
ﬂ' ﬂ C C C C
b) 2+tandx=5 -2 sx<d x=—1.265,-0.47°,031,1.10
) 7sin| 4+ 2 |=4 0 -~ t ~—1.46°,—0.98,0.11°,0.59°
18 .
d) Scosdp+1=0 OS(/)<% 0 ~0.44°,1.13°
S c c
e) tan(y+§j=3 0sy<2m y=0.38°3.52
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Question 12
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Solve each of the following trigonometric equations in the range given.

a) 2sin3x—-1=0.25

b) 5C05(9+§J—1

¢) I-tand4y=3

=2

d) 2sin(2(p—§j=1

e) 2cos (3t +§j

NG

0<f<rm

0<x<2m

Osy<rw

O<op<2r

x=0.225°,0.822%,2.32°,2.92°

6=4.31°6.16°

y =0.509¢,1.29%,2.08%,2.87°

_x Iz Sz 197
14 D ad N
T T
t=——,——
18

s
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Question 13

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

a) sin2x=sin i 0<8<2rx xzzl,ﬁ,”_ﬂ,ﬂ
15 15 30 15 30
b) cos3x=cos EZ 0<x<rx x:8_7£,22_7c’38_7;
15 45 45 45
¢) tan 0+5—” = tan b 0<0<2rx :29_7[,65_7[
18 12 36 36

d) sin2x=sin 27 0<x<21 x:8_7l',297l"237[’597[
1 15 30 15 30
e) cosdx=cos 4—7[ 0<x<rxw x:£’£’2_7[’5_7[
3 63 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+3cos@=0
4cosx—3sinx=0
2sin x =cos x
sin260+cos260 =0

J35in 36 = 3cos36

Created by T. Madas

0<6<360°

0<6<360°

0<x<360°

0<x<360°

0<6<360°

-90° <60 <90°

6 ~ 63.4°,243.4°|

16 ~108.4°,288.4°|

|x=53.1°,233.1°

| x = 26.6°,206.6°|

6 =67.5°157.5°,247.5°,337.5°

6 =—40°,20°,80°
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Question 15

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

a)

b)

d)

e)

cos x =3sin x
4cosx—"7sinx=0
Ssinx+6cosx=0
3sin260 =+/3c0s 26
sin 38 = cos 36

5¢c082x+9sin2x=0

Created by T. Madas

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°|

160 =-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)

b)

c)

d)

sin@=2cosé@

sin@+3cosd =0

4cosx—3sinx=0

2sin x =COSX

sin28+cos260 =0

\/gsin 360 =3cos36

Created by T. Madas

0<@<2x

0<0<2x

0<x<2x

0<x<2x

0<80<2x

|
(1S
IN
(s
N
SIS

6 ~1.11°,4.25°

6 ~1.89°,5.03°

x=0.927°,4.07°

x=0.464°,3.61°

o 37 17 11z 157

8 878 8
p__27 T AT
9’9’9
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Question 17

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

a)

b)

c)

d)

e)

cosx=3sinx

4cosx—Tsinx=0

Ssinx+6cosx=0

3sin26 = \/§COS 26

sin 36 = cos 36

5c0s26+9sin260 =0

Created by T. Madas

0<x<2x

0<x<2x

0<x<2m

—rTl0<rmw

0<f<rm

0<f<rm

x=0.32°,3.46°

x=0.52°,3.66°

x=2.27°541°

1z Sz n In

127 12712712
g7 5% 3%
127127 4
6 ~1.32°,2.89°
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Question 18

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

a) 2cos*@+3cosd-2=0 0<6<360° 6 = 60°,300°
b) 6sinx+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°|

@) W -wh-6=-0
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Question 19

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

a) 3cos’@—13cosf+4=0 ~ 0<H<360° 16 ~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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ve each of the followi igonometri in the range gi'

' a) 2co 0< x<360°

@) 2eSx-sma=|
= 21—~ =
= Q-2 _suas)
=2 0= 28U Sux — |
= 0= (2w - Ok N

S < E
S
@onsn (1) =20 ® acum (-1} = -0
= 304 3eom e -t & oy
AT ey A X = 2B 360y
A= 30usey 27/

() Aot = s @) Fd- Sesx +1= O
éz(‘“s“'ﬁ)ﬂ-—&m = 2(1-od)-Swsz +1= 0
= 220y 41 = S, = 2- 208 - Sk 1 = ©
= 0~2dx +Sevp 3 = Rod +Swa—2=0
= Guni+H(am-) = (Zown— ax +3)=0

B Y
s ) tosa - <}}(
ansn(y) = 3o ooy (y) = Gor

= 3Tw FXoy | - ek
(x: VoL Aom T s s) 33?”; =25

2= 300 2= 6o

qlzuy 11‘-500"//
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ve each of the followi igonometri in the range gi'

o= =210°330]

x+2=0 < x<360°

0<8<360° 3.1°,126.9°,0 =

(@) od +Twmx 2 =o B 5o _swd =1
=2(1-g%) + Taps2=0 = S(-9n0) - sub=!
=3 —250f + TN $2=0 =3 - safG-amS =1
= 0= 293 —Tewa -l = o=sufe roub -4
= 0= (am + w4 = (sane- )b+ 1)

-y
S\V\:n_:<"yl == Y5
E A< ® ot =0 ® anan(d)= s3.R°
avam(-y) = -3 (e: qo & on % 6= s34 %oy
S ok T B =2 + ¥y Se; NE £ v

A= 20t 30w h=olzp- . [
\

i

9= 270, 53

RN 1%

« Ss\v’fi‘.:lqmjf\ ones( L) = T8
=550y = 1) iy +1 =T
= S- Sedy = Oy + 1 (;Aj ;p»:&;i?
=5 0= oy + gy — = &

ﬁ e w=923,-

= 0=(om~ onyr4)
msg:(yi NS

e
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ve each of the followi igonometri

cosé <6 <360°

(@) 39b=8 Clorsh arcecy(-§) = lotgy
2 A-0%)= Bl (ez L 4%
= 3-300 = Belbesh = 2053 3oy N
= 0= 300t b 5

LG s ose

= 0= Clsd *_[ yzmm gz:zﬂ,.%

> b

x
' Q)) ey llsmy = 9 avsn(3)= 4.q
ﬁ?’q_g@)*“&“ﬁ:" (& < d8r 2 o
=3~ Zafysllsuy -9 9= Bewr gy Ty

= 0= 39y~ ligmy +4

Yo=4le°
= (3omy - 2wy~ 3)=0 Y7 (gg.z/

= s
3

@) Ssvhx + Bom = 8 @ (1) =557
= -0d) +80=8 § (2:580 304 Y=o & 300,
S 5-Sod rBum B ) TR N34

=0s Sed ~Bom 43 N

= Bus - 3)ema - 1)

® oxanl = o

Soooap= S°
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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° |~ 41.8°,138.2%,x = 210°,330°]
b) cos’@=7sin*@-2sin6  0<6<360° 16=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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0~14.5°,165.5

i t
ion 24
ve each of the followi igonometri

' a) 4co

0-6=0 <6<360°

30°|

=60°, 300°'

(@) duks +9sus-6=0 ®ecn() = ke
= 4(-wfe) +tap -6 =o (9: WiE" & 360w

- =4-dafs Hams-6=o O lesr + 3600

=0 = 436 ~wmb +2=0

0<x<360° 4.5°,345.5° x =

|y =109.5°,250.5°
v

il

"=, -

= s
0= G- 2)(dwf—) " :,6:_%
= o= <y
S
1) 9&&11- Csmy —9=0 (@ amml)=sthdy e 0em [L)=-30
9@(‘—%&)»&?«&»“\ =0, s s 42 =202 %on
- 8- Lo~ =0 X Ohip 2 Ty Q=204 Zoy
— 0= PR +Lam4l =© (w=opzp,- ) F
5 o=l v @m+ D=o
= 34587 1945 B 200"
- s I ) /
-
©) ey +tesy-s-0 @ ()t © oreasCL)slong
= 6(-wfy) +logy ~5=© 4= 6o 3ou 9=t 2 30y
= b - Gofy +omy-5=0 =30+ 30, Y =mosy e 3an
= 0= 6wy -y - | (n=op23,.)

S o= (mgﬂd[agj-\)

]
w&’“<%

Y= &3, 0 m%
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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—6¢cosy =3 0<y<360° [y=120°240°
¢) 10sin® x—3sin x = 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.

a) 2sin%x—2cos x—cos” x =1 0<x<360° [x=70.5°289.5°, x=180°

b) 4sin®@-cos*@=8sin6+3 0<6<360° |6 =203.6°336.4°

¢) 3cos’2¢—4sin’2¢p=15c0s20—-6 0<p<360° |@=40.9°139.1°,220.9°,319.1°
@ 1 @

o) Asvir- 2o —tody = | b)
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Question 27
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Solve each of the following trigonometric equations in the range given.

a) 12sin® B—5cos f=9

0< B <360°

b) 5cos’y +2=3sin’y—2cosy 0 <y <360°

¢) 3—7cos30=6sin’30

0<6<180°

|,8 =~ 70.5°,138.6°,221.4°,289.5°

w =75.5°,284.5°, v =120°240°

16~36.5°,83.5°,156.5°|
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Question 28

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

a) 12cos?@-5sin6=10 0<6<360° [6~14.5°165.5°221.8°318.2°
b) 6sin’@+19cosf=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.

O<y<2r W ~1.32° 4.97°

a) 4sin’y=15cosy

O0sx<2rx x=0.73%2.41°, 3.67°,5.76°

b) 6cos> x +sin x = 4

0<@p<27 |p=178°%2.94° 4.92° 6.08°

¢) 4sin’2¢-cos’2¢=3+8sin2¢p
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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  |8~191°,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<2m |y=132° 2.09°4.19, 4.19°

Created by T. Madas



Created by T. Madas

Question 31

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

a) 2cosZ x—sinx =1 0<x<2m XZZ’S_E’?)_E
6 6 2
b) 2sin?@+1=5cos6 0<0<27 9:%,%’”
2
¢) 3cos’2y—sin®2y—6cos2y=3 0<y<27m yzg,?ﬂ-,%,s?ﬂ-

T
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Question 32

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

a) 12sin’x—5cosx=9 0<x<27  |x=123° 2.42° 3.86° 5.05
b) 10sin®6—3sin6 =4cos> 0 +1 0<0<2r  |6=0.52°,0.80%, 2.62°, 2.36°
¢) cos’@=7sin’ ¢p—2sin @ 0<y<27 |9=0.52°2.62°3.396.03°
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Question 33

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

a) 4tan*fcos@=15 0<6<360° 16 ~75.5°,284.5°|
)
p) 270 300 0<6<360° [6=120°,240°]
cos@—2
) 2sinx=tanx 0< x<360° |x=0°,60°180°,300°|

Created by T. Madas
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' a) 3co x=19.5°,160.5°

< x<360°
c¢) 2c

0<x<360°

&wm
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ve each of the followi igonometri in the range gi'
0

x=30°150°

’

@ Bum = Blamx
= S = B2
= %d - B
= 3G-ofa) = Bamx
= 3o 3on = S

) gbwoam=3
3 (-2
-k
= dwh = 3w
= a0-uh) < 3en
= 2-2ed = 3w

®) = Bea
> oo = 3(32)
o w
= 2w o= &’&;
= Quh = 3
= 2(-s) = 3
= a-2ufa = 3o

= o= 3uhBun3
= o= Gam —Dlop+3

=5 o= 2ofy t3n-2.

= 0= Gufa +ivn-2
= 0= (@n-1)bwar2)

-

-4

= 3VU:<_§<

Ofeay (g) = 19.470

A= 1947 = 360u

- laose s By 4T

2= 19-5°

2= lé%

= (2t -V +2)- o
. <>;<
ortes ()= o

2= 60 By
(x: 2t oy TNAY--

s

.= 5\*131'<;:<

arsy (¥) =3

(1: ok Fon
T

%= 500
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ve each of the followi igonometri

'a) 4t

in the range gi'

<x<27w

@ dgsmy = 15’ = Gum-Nentd)=o
= =S = sa- <Xv

Ay _
> sk

earuas(F) = 13

= dsfr = (Sl (:1:|3‘6t.tm
= 40w = 1S A= 496 s T 9423
= 4 -4 = Soz. 2, = 13

— © = dwd S

(9 Gum= Staax = (3swa —D)@smt3)=0
= 6= x%) 5,.41:<% .
= fef = Ssn E
=5 4(1-9d) = Sswx een(E) =0Tt
= £ baufa = S
= 0= 6ah +Ssm-€

Xs:oT E2M
A= 2R E2m™

= 0B
Xp= 244"/

© MSV&::L ) ((&r\)z= 2
— P am=2 = wa-l= 2
— Sfx.2 e
. ;}?‘_ . aras (1o 427) = 1918¢
A= 198k 2mn
o = 20 N
> L Lf; | (1: P
= 0 wdotdpa-

BY (oURETNG: Fle Spunes =280/

= 0= (ser-1-( X 4‘2‘1/
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ion 36

ve each of the followi

igonometri

L4

L 4

@ Qs ~3mgx=0 = (- Dwact 2)
= Sosx o) - = s E

= Zeog = 3w

= Ao ::3\: e ()~

2= & 2mr
= 2(-94h) = 3mx = 5 & 2ay T F
= 2- 23k = 39
‘? o LA 1;€V
=) 0= 209 +3ma~2
() 3bwasm =8 = (Bew —Kesx +3)
= 3 \g = § Y
=3x8 = a4

= 3sfx _g
7 S arccos (32123
= 3sp = B 2o
- i1 »
— 3-t0d)= Bosx (x: soste 2 TS~

= 3- 3edx = Bosa - mjs.ns‘/
=3 O=3w +8wu-3

©) Sisqauf Q=0
:,3(%) s = ©

-

o

=2 swma= <>1,<
=z

oran(-L)- -

e 9--F
=) <1=:‘E‘* 2t

= 3w+ 2& = o A= Ta 2w

= 20m4 20-0d)=0

8= NI
> 3amx s 2- 2020 L
= vz s
) %= AL
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