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Derive the following double angle formula.

cos(a o)

CoSs 2

sin? o

cosax cos A  sin o sin

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

cos?2 a1

,,,,,,,,,,,,,,,,,,,,,,,

cos? o |1

cos 2

CoS 2

CoS 2

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

tan 2 o

1

0 o 90)

Find the following value when in the first quadrant (O

(o4

20 ).

sin o
sin 2at,

COS2 (o ¢

cos A

sin 2a

cos 2

1 2

1 ; 1
> sin o V3

cos 2 sin 2at, cos 2o

1 sinfa

2 sinax cos

1 2 sin?a

=) &

2
Find

(90 o 180 )

the following value when in the second quadrant (90

(o4

180 ).

1 tan o V3

tan o
V3
tan 2a
2 tan o
tan 2a 1 tan’a
2 x ( L )
V3
2
1 ( 1




L))

2 Derive the following double angle formula.
sin 2a
sinfoc B) sin  cos  cos  sin
B o
sm(O( 0() sin o cos o cos A sin &
sinzec
Cos 2
cos(c B) cos cos sin s
B o

cos(O( 0() cosa cos o sin o sin A

CoSs 2

sinfa cos? a1

,,,,,,,,,,,,,,,,,,,,,,,

2 (90 o 180 )
Find the following value when in the second quadrant (90 o 180 ).
3 2
sin o # sin o #
sin 2a, cos 2 sin 2at, cos 2o
cos’a 1 sin2a
1 VAT L
2 4
cosa 0
1
cos A 4
_1
2
sin 2a 2 sina cos o
VB 1
2 X 5 X ( 5 )
V3
2
cos2c 1 2 sin2a
V3 )
1 2 )
1
2
1 0 o 90)
Find the following value when in the first quadrant (0 o 90 ).

cos? o |1
sinff o 11
cos 2t cos? o
Cos 2 ( 1 )
CoSs 2 1
cos 2t sin? o
cos 2 ! (1 )|
cos 2 | 1
tan 2 o
tan tan
tan(O( [3)
1 tan tan
B o
tan tan
tan(laa o)
1 tan tan
tan
tan 2 o
1 tan

tan o \/1?T tana +/3
tan 2a
2 tan o
tan 2a 1 tana
2 x L
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Derive the following double angle formula.
sin 2a
[T | cos A JLZ cos A -1
sin(O( [3) . sin Ccos cos sin 2 2
sin 2a(, cos 2 sin 2at, cos 2o
B o
sin(O( 0() sin o cos o cos A sin & sinfa 1 cos?aa
sin2at © 1 2
b el 1 1 V2 1
2 2
Cos 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, sina 0
cos(O( [3) coS cos sin sin
. 1
B o ( Sin A 5
cos(O( 0() cosa cos o sin o sin A
Frmmmememmomsesoesososoeoooo ‘ 1
cos 2 | ; \/2
sinfa cos2a 1
fffffffffffffffffffffff sin2a 2 sino cos A
cos? o |1
——————————————————————— V2 1
sinff o 11 2"( 5 ) ( )
,,,,,,,,,,,,,,,,,,,,,, )
cos 2 c0s? o 1
cos 2 :( 1 ) :
””””””””””””””””””””””””” cos2a 1 2 sin?a
Cos 2 1 9
,,,,,,,,,,,,,,,,,,,,,,,,, 1
Lo L)
Vel ==
cos 2 sin? o
s 2 | (1 )|
3TT
. ! 4 ( > (® { 2T|:)
cos 2 1
tan o V3 tan o 1
nzoe 3
tan tan tan 2o
n(a () |
1 tan tan tan 2o ana
7777777777777777777777777777777777777777777777 1 tan‘a
B o
tan tan 2 x (4/3)
tan(O( 0() )
1 tan tan 1 ( v3)
”””””””””””””””” 2¢/3
tan +/3
tan 2 a 2
1 tan
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2 cos 2

cos(a o)

CoSs 2

sin? o

CoSs 2

cos 2

CoS 2

CoS 2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

cosax cosax  sin o sin

cos?2 a1

,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

Derive the following half angle formula.

,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Find the following value.

sin 22.5
sin? 225

1 cos 45
2

V2o

1 2
2

2 /2
——

sin 22.5 0
. V2
sin 22.5 4
\/5 V2
2
cos 22.5
cos? 22.5

1 cos 45

2
V2
1 2
2
2 2
4
cos 22.5 0
cos 22.5 2 42
V2 V2
2
tan 22.5
V2 V2
tan 22.5 2

N
N
N

S|

N

2V2

sin 15

cos 15

tan 15




2 cos 2

B o

cos(O( 0() cosa cos o sin o sin A

CoSs 2

cos 2

CoS 2

CoSs 2

,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

Derive the following half angle formula.

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2 (90 o 180 )

Find the following value when in the second quadrant (90

o 180 ).

Cos O L
5
sin =
2
sip 1 cos
2 2
4
. ( 5 )
2
9
10
. (@ ¢
sin > 0
A 9
Sin 2 10
3
v/ 10
Ccos a
2
s O 1 cosa
2 2
4
! ( 5 )
2
1
10
(@ ¢
cos 5 0
(o 1
cos 2 10
1
v/ 10
S a
o sin 5
tan 2 o
cos
2
3
v/ 10 3
1

Cos

sin

cos

tan




2 cos 2Cx
Derive the following double angle formula cos 2cx .
COS(G B) cos cos sin sin
B o

cos(O( 0() cosa cos o sin O sin A

CoSs 2
sinfa cos? a1

,,,,,,,,,,,,,,,,,,,,,,,

cos 2o 1

cos 2t sin? o

cos2ar | ( S )

,,,,,,,,,,,,,,,,,,,,,,,,,,

cos 2 | 1

Derive the following half angle formula.

,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3
3 (T~ o 2n)
Find the following value when in the third quadrant.
1
Cos T Cos
sin = sin
2
sip 1 cos o
2 2
1
! ( 3 )
2
4 2
6 3

cos a
2
s O 1 cosa
2 2
1
! ( 3 )
2
2 1
6 3
(o {
cos > 0
(o 1
cos 2 3
V3
3
o
sin 5
tan
(o
cos
2

ot

cos

tan
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X (0 x 360 ) X (0 x 360)
Find the value of x that satisfies the following equation. (0 X 360 ) Find the value of x that satisfies the following equation. (0 x 360 )
, 1 y 1
sin 2 X 5 Ccos 2 X 5
0 X

2 x 30,150,390, 510 2 x 60,300,420 , 660
x 15,75 ,195 , 255 x 30,150 , 210 , 330

sin 2 x V3 cos 2 X V2

2 2
0 x 360 4 0 x 360
Solve the following trigonometric equation.(O X 360 ) Solve the following trigonometric equation.(O X 360 )
sin2x sinx O cos2x sinx O
2 sinxcosx sinx 0 (1 Zsinzx) sinx 0
sinx(2 oS X 1) 0 2sin2x sinx 1 0
sinx 0 2 cosx 1 0 2sin2x sinx 1 0
sin x O x 0,180 (Zsinx 1)(sinx 1) 0
2 cosx 1 0 c0S X % 2sinx 1 0 sinx 1 0
2sinx 1 0 , sinx %
x 120 , 240
x 210 , 330
x 0,120, 180 , 240 sinx 1 0 sinx 1 x 90

x 90,210,330

sin 2 X COS X 0 cos 2 X COS X 0




2 )2

X (0 x 180)
Find the value of x that satisfies the following equation. (0 x 180 )
. 1 Y
sin 2 X 5 o
X
2 x 210, 330
x 105 , 165
sin 2 x TS
0 x 360
Solve the following trigonometric equation.(O X 360 )
sin2x sinx O
2 sinxcosx sinx O
sinx(2 COS X 1) 0
sinx 0 2 cosx 1 0
sin x O x 0,180
1
2cosx 1 0 CoS X 5

x 60 , 300

x 0,60 ,180 , 300

sin 2 X COS X 0

X (0 X

Find the value of x that satisfies the following equation. (O

180 )
x 180 )

cos 2 X %
2 x 120, 240
x 60,120
cos 2 X %
0 X 360
Solve the following trigonometric equation.(0  x 360 )
cos2x 2sinx 3 O
(1 2 sin? x) 2sinx 3 0
2sin2x 2sinx 4 0
sin2 x sinx 2 0
(sinx 1 )(sinx 2 ) 0
sinx 1 0
sin x 1 x 270
1 sinx 1 sinx 2#0

CoS 2 X 2 cos X 3 0




2

X (OXT[)

Find the value of x that satisfies the following equation. (0 x 7T )

y
sin 2 X %
0 X
2 at 3t Tt 31T
X 4 ’ 4 X 8 ’ 8
y
sin 2 x 4
0 X
y
sin 2 x 1
0 X
(O X 2T[)
Solve the following trigonometric equation.(O X 2Tt )
sin2x /3 cosx O
2 sinxcosx 3 cosx O
cosx(2 sinx V3 ) 0
cosx O 2 sinx 3 0
0 Tt 31T
COS X X 2 , 2
2 sinx 3 0 sin x T3
47T 51T
X 3 3
TT 47T 57T 37T
X 273 73 2
sin2x 2 cosx O

X (OXT[)

Find the value of x that satisfies the following equation. (0 x 7T )

y
cos 2 X % / \\ﬂk
0 X
9 31T STt 31T 51'[\" J
4 4 8 8
y
cos 2 X 4
0 X
y
cos 2 X 1
0 X
(O X 21'[)
Solve the following trigonometric equation.(O X 2Tt )
cos 2 X CoS X 0
(2 cos? x 1) cosx 0
2 cos2 x cosx 1 0
2 cos2x cosx 1 O
(2 €os X 1)(cosx 1) 0
2 cosx 1 0 cosx 1 0
2 cosx 1 0 , COS X %
27T 47T
X 3 3
cosx 1 0 cosx 1 , X 0
27T 47T
x 0, 73— 73
cos 2 X CoS X 1
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)

X (0 x 180) X (0 x 360)
Find the value of x that satisfies the following inequality. (O x 180 ) Find the value of x that satisfies the following inequality. (O X 360 )
cos 2 X 5 sin2x /2 co0s X
120 2 x 240 sin2 x 2 sin xcos X
60 x 120 2 sinxcosx V2 coSX
1 cosx 0
cos 2 X >
0 x 90, 270 X 360
2 cos X
. 2
sin x 5
45 x 135
X (0 x 360)
Find the value of x that satisfies the following inequality. (O X 360 ) ) 45 X 90
CoSs 2 X 3 cos X 2 0 cosx 0 0 x 270
) 2 cos X
cos 2 X 2 cos 1
. V2
sin x
OS2 X 3 COSX 2 2
0 x 45 ,135 X 360
(2 cos2x 1) 3cosx 2
, 135 x 270
2 cos2 x 3 cosx 1 45 x 90, 135 x 270
(2 COS X 1)(cosx 1) 0 sin2x /3 cosX
1 cosx 1 (cosx 1) 0
(2 cosx 1 ) 0
1
COS X 5 60 x 300

cos 2 X 3 cos X 2 0




X (O X T[)

Find the value of x that satisfies the following inequality.(O X Tt )
sin 2 X 5 g
Tt 5Tt 0 /X
62X 6
Tt 5Tt
12 X 12

. 1

sin 2 x >

X (0 X 2T[)

Find the value of x that satisfies the following inequality.(O X 2Tt )

cos 2 X 3sinx 1 0

cos2 x 1 2 sin? x

cos2 x 3sinx 1 (1 2sin2x) 3sinx 1
2sin2x 3sinx 2 0

2 sin2 x 3 sinx 2

(Zsinx 1)(sinx 2) 0

1 sinx 1 sinx 2 0
2 sinx 1 0
; 1 Tt _oTt
sin x 5 6 X 6

cos 2 X 3sinx 1 0

X (O X 2T[)

Find the value of x that satisfies the following inequality.(O X 2Tt )

sin2x 2 sinx

sin2 X 2 sin x cos X

2 sinxcosx V2 sinX

sinx O 0 x 7T
2 sin x COS X Tz
A 11T
4 X 4
, %o
sinx O T X 27Tt
2 sin x COS X Tz
0 Tt /Tt
X a Z X 2Tt
7? X 2Tt
Tt 77T
Z X 7T, Z X 2Tt

sin2x  v3 sinx




X (Oxrt)

Find the value of x that satisfies the following inequality.(O X Tt )

CoS 2 X %
0o 2x o IH
0 x L TT
cos2x O
X (0 X 2T[)

Find the value of x that satisfies the following inequality.(O X 2Tt )

cos 2 X COS X 1 0

cos2x 2cos?x 1

cos2x cosx 1 (20052x 1) cosx 1

2cos2x cosx cosx(2cosx 1) O

COS X 0 ,
o x T I x om
1t 5Tt
2 COoS X 1 0 3 X 3
A A 31T STT
, » 73 X 2 2 X 3
COoS X 0 2 COoS X 1 0
A Tt 37T STT
» 73 X 2 2 X 3

cos 2 X COS X 1 0

X (O X 2T[)

Find the value of x that satisfies the following inequality.(O X 2Tt )

sin 2 X 2 cos X

sin 2 X 2 sin X cos X

2 sin x cos x 2 cos X

COoS X 0
o x T x on
2 cos X sin x 1
COS X 0
T 31T
2 X 2
2 Ccos X sin x 1
o x T T x o
T 31T
2 X 2

sin 2 X COS X




