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Radian and degree measure

= Radian - S.1 Unit of angle.

r
:'.-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'-'.'- R R R R R R R -'.'-'.'-'.'-'."“‘
EE toa, «— arc
it Arc of a circle = Radius of a circle. /i
. """""""""" ) r

1 Radian = Angle subtended at the center by an arc of length equal to the radius.

radius

arc length —— s=r0 «—— angle

n Radian is equivalent to 180° degrees.

=

Practice - Conversion from degrees to radian.

Degree Radian
30° T ‘
6
45° €
4
600 T c
3 Remember :
C : T
o T : | —
90 > 180
C
180° 2m !
3 ' Degree Radian

Notes :
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To Convert Degree to Radian

¢  If to convert degree into radian multiply by %

Degree Radian

Q. Convert degree to radian.

1. 60°

Ans: gow T
180

1
T
13
3

C

|
wl A

o600 =

Wl A

2. 30°

T
Ans: 30x —
138

Notes :
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J. 45°

Ans: 45w T
120

:
|

I
o
x
|

o 450 =

NE

4. 90°

Ans: 9o T
130

I
=]
x
|

tJ| A

5090° =

I

Notes :
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5. 180°
Ans: 4180 x T
138
=q€
- 180°=n"
6. 135°
Ans: 135x ——
180
3
T
==
4
T
= 3x-—-
4
_ 31'[C
4
C
T
So135°= —
7. 225°
Ans: 225 x ——
1380
5
T
= 45 —
36
4
= Lhx-—
C
_ 5T
4
22502 28 )
c. =3

Notes :
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8. 190°
TT
Ans: 198 x —
188
C
_ 19m
18
19 ¢
TL
co190° =——
18

To Convert Radian to Degree

¢  If to convert radian into degree multiply by 180
(1

Radian

180

TN

Degree

Q. Convert radian to degree.

C

1. =
3
Ans EXE
3 3
60
_ 186
3
1
= 60°
C
— =a0°

Notes :
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FE
Ans: o~

I
I
6]

o]

Ans: —x—

1l
\O
@]

o

Notes :
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Ans: %XE

= 3 X 45

= 135°

3
. — = 135°
4

Ans: —x—

= 5 X 45

= 225°

5m
. — = 225°
4

Notes :
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2
8. —TIZC
5

2 180

;

2X 36

72"

2 C
== 727
5

Notes :
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Trigonometric Ratios
Opposite Side of £ 6 I
Sinb = o
ypotenuse Opposite Side of 46 = PQ
i cosB = Ad]zsentide of 2 8 Adjacent Side of 20 = RQ
: ypotenuse
Hypotenuse = RP
Opposite Side of £ 6 yP
tan G =
Adjasent Side of £ 6
0 []
R Q
Trigonometric Ratios of 0°, 30°, 45°, 60° and 90°
Trigonometric Table
Degree — 0° 30° 45° 60° 90°
=€ = € C
Radian — 0 — — — —
6 4 3 2
1 1 /3
Si 0 - — ¥ 1
in 2 NG >
V3 1 1
Cos 0 > NG > 0
1 —
Tan 0 NG 1 V3 Not Defined
v
_ 2
Cosec Not Defined 2 V2 NG 1
v
2 —
Sec 1 73 V2 2 Not Defined
Vv
_ 1
Cot Not Defined V3 1 ﬁ 0

Notes :
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Remember :
|| Y-axis ||
" — 5 Positive "
i Numbers
| B
n - 3 n
| B
Quadrant 2 1 Quadrant 1 "
" -5 -4 -3 -2 -1 0 2 3 5
| | | | | | | | | .
|| ] ] ] ] ] ] ] ] ] X-axis "
Quadrant 3 " Quadrant4 ;
| |
n _ -3 n
| 4 "
|| Negative
" Numbers L -5 E
Sil‘l 9 Sj_n B = 1
cosec
cos 0 cos O = 1
gec B
1
tan O tanB =
cot B
1
cot O cotB =
tan G
1
sec O sech =
cos B
1
cosec 0 cosecB = —
sin &
Notes :
U

10
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o The relation between the trigonometric ratios.
1 6= !
. cosec = sin 6
o.sin® xcosecO =1
2 6 = !
. sfec —-CDSB
S.osecOxcosO=1
. te =
3 co po—
sLocotOxtanO=1
sin 8
4, tanB =
cos 8
5 o = cos B 1
LooerE sin® tanb
Trigonometric identities.
1. In A ABC, A
2B=90° 2C =0
Ans: .~ AB?+ BC? = AC? — — —(Pythagoras theorem)
= AB + HCE— AC” Dividing both sides by AC2
= a0 T A ac — — —(Dividing both sides by )
2 2
_ (AB) T (BC) 1
ac/ 7 \ac/ ~ [ ] 0
B C

=~ (sin©)2 + (cos 0)2=1

AB
= [.-.—=sinEl and — = cosH
AC

~ sin20 + cos20 =1

Notes :

ll11
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2. sin20 + cos20 =1

gin“@ cos“@ 1

Ans : — — —(Dividing both sides by sin20)

“sin?® ' sin?6  sin?B
=1+ (cotB)2 = (cosech) 2

cos 6

a— = cotBand —
gin 6 gin

= cosecEl}

~ 1+ tan20 = sec20

3. sin20 + cos20 =1

sin®@ cos®B 1

Ans:

- (Dividing both sides by cos20 )

cos?B  cos?B  cosZB

-(Sine)2+1—( 1 )
“\cos® " \cosB

~ (tan 0)2 + 1= (sec 0)?2

2

gin B 1
[ =tan 8 and = sec El]
cos 6 cos B

~ 1+ tan20 = sec20

i Note: (sin 0)2is written as sin20, T,
(cos 0)2is written as cos?0 and so on. .
9]
Notes :
Iz

12
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¢ Trigonometric function the units circle.
C
0
90°,— _
2 60°,= .
3 g
45% ,—
+
g
30°,—
6
c C
180°,m 360°,(2m)
270"
Basic concept
1. 30° - 60° - 90° Triangle
. 1
Ans: gin (30°) = 5
V3 60
=  cos(30°) = — 2
2
1
sin (30
= tan (3[:]0] = J .
cos (30°) 30 -
=
3
1 v
- 2
V3
2
1 2
= XK=
2 43
1
V3

Notes :

1.513
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2. 45° - 45° - 90° Triangle

ANS: gin (45%) =

1

V2
(459 = -
= cCDs = —
V2
in (45
= tan (45%) = M 1
cos (45%)
1
— le
I 1
NG
1 &2
201
= 1
90°
N
Note ",
Quarter 1 =01 .
ter 2 = 180° - 0
Quarter 2 P 180° < — s 0°, 360°
Quarter 3 = 03 - 180°
Quarter 4 = 360° - 0,
4
270°

Notes :

1414
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Q. Find the value of sin (120°) 90°
Ans : sin (120°)
= sin (180°-120°)
30N\ 2
= sin (60°) +V3
o\ 120°
V3 180° -1 jo R 0°, 360°
2 ’_|
V3
. sin (120%) = 5 Take minus _
sign V3
270°
Q. Find the value of cos (240°) 90°
Ans : cos (240°)
= cos (240°- 180°)
= cos 60°
180° . sl 0°, 360°
B __1 _J 600 2
2 /3
_ 309/ 2
. cos (240°) = =
270°
Q. Find the value of tan (330°) 90°
Ans : tan (330°)
= tan (360°- 0)
= tan (360°- 330°)
— o v
= tan (30°) 180° S 0°, 360°
330° 07 -1
V3
“ tan (330°) = —
(3309 V3 270°
sy

Notes :

1315
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Q. Find the value of cos (225°) 90°
Ans: cos (225°)
= cos (225°- 180°)
= cos (45°)
1 1225
_ 1 180 15 >0°, 360
V2 -1
455/ 2
225%) = —
cos (225%) 7
270°
Q. Find the value of tan (90°) 90°
Ans : tan (90°)
Fixed value
_ sin (90%) . .
cos (90°) sin 90° =1
L 0s 90° =0 180° - 0°, 360°
"0
Undefined
270°

Notes :

1016
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Q. Find sin (E;—ﬂ)

Ans:

S= 180°
— X
[+ =

30
5 X120

&
1

5 x 30
150°
sin (150°)

(Angle in radians)

(Convert the radian angle into a degree.)

sin (180°-150°)

sin (30°)

1
2

5

1
sin(—) = sin (150°) = —
6 2

180°

90°

60O 2
300 \1500

= 0°, 360°
— |'3

270°

1im

Q. Find cos —

Ans:

6
11= 1807

6 =

30
11 x 138

6
1

11 x 30
330°

11m

(Convert the radian angle into a degree.)

cos(?) = cos (3309

cos (330°)

cos (360°-330°)

cos (30°)

—

V3
2

180°

90°

N
LV

0°, 360°
\ ° >

3300 | 2 1

60°

270°

11w
cns(—) =cos (330°) = —
6 2

_ \-E

Notes :

17

17
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Q. Find tan (-150°) 90°
Ans : tan (-150°)
(Convert negative angle into positive angle.)
= -150° + 360°
- A 180° v 5 0°, 360°
= tan (210°) G
= tan (210°-180°) )
= tan (30°)

-1 270°

|-

" tan (—150°) = —
W

L

Q. Find the value of sec (300°) 90°

Ans : we know that

1

= gech= ——
cos B’

N
L

180° NI 0°, 360°
= sec (300°) = 300°

cos (300°)

2 \30°
= cos (360° - 300°)

= cos (60°)

270°

= sec6l =
cos (60)

Mll—“*—‘

Notes :

1518
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2
= sec(60°) = 7

sec (300°) =2

Q. Find the value of sec (240°) 90°

Ans: we know that

= cosec (2407) =

sin (2400] 1800 L] 60° Oo’ 3600
= sin (240°) 3

= sin (240° - 180°)

= sin (60°
(60%) 270°

\In'

= sin (60°) = —_2

iy

=  cosec(2407) = m

. cosec(2407) = NG
W

Notes :

1919
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Q. Find the value of cot (600°) 90°
Ans : 600° is long angle, subtract 360° from 600°

600° - 360°

= 240°

= cot 600° = cot 240" 1506 _ 1 0 360°
= cot (240°)

= cot (240° - 180°) —V3
= cot (60°)

cos (607) 2700
sin (607)

|-

" cot(6007) =

!

=
(W3]

Notes :

ZUZO



