F5 Chapter 5 Module : Trigonometry Function

TRIGONOMETRIC FUNCTIONS

£.1 Positive Angle and Negative Angle

Pozitive Angle

A posinve angle iz measured
in an anficleckwise direction
from the positive x-axis.

I:lc

.
X 360° (2m)

Anticlochaise
drrection

]

T X

2% radian = 360°
¥ radian = 180°

Negative Angle

A pegative angle iz measured
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1

in 3 clockwize direction
from the positive ¥-axis.

] "
F{-w
Clockwing

direction

F.epresent each of the following angles in a Cartesian plane and state the quadrant of the angla.

Example b 1{z) 70° ¥ by 150° L
607
110
x ] *y 7] X
Quadrant 1
Example ¥ 2{a) 195" Ya by 345° ¥
215° x
] *r [ >
Example 3@ 415° ¥a by 480° ¥
395" I
o *x = >y
Example ] 3 ¥ ¥
5 : £ -|-I:3:I E x r N []:I:I e .
— -5
1 3
. S [
Chuzadrant ITT
Example ¥y S(a) -130° Vi "
—45° [ ) =37
) x ) Lt ] L
—45=
Cruzdrant IV
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£.1 5ix Trizonometric Functions of any Angle (1)
£.1.1 Define zine, cosine and tangent of any angle in a Cartesian plane
1 i !
sin b= '—
| ]
r ) | |
¥ cl= .
Hypotenuse cos 8 : i
| |
. i f
5 | |
Opposite to 8 | x camB=
| |
u Conclusion
f B = Opposite
Adjacent to 8 Hypotenuse
s = Adjacent
i Hypotenuse
camf = Opposite
Adjacent
2
I Conclusion :
a (5
r il 5
4 =3P+ #
1 ro= 5 B
Pythagoras" Theorem -
et =a®+ 5 = c=+vfa’ + 5
a'=c¢* - — a=+c’ —b*
B =ct—-a = E'-|=1|1C!—ﬂ':
3. Find the length of OA and the values of sine, cosine and tangent of G.
(a) Bin r_'_u%d:a.tt I
“ik 5 a3 5
_ sim B = cos b= — tan 8= ——
DP - : | | I | :I
(b} ©inquadrant IT
Y : 8 - 6
- simbf= —— |oosb= —— |(tan = ——
_-\ o L) () i)
I = = =
2‘——*| X
/
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{c) & 1n guadrant ITT
L ) -3 —4 -3
_ sin § = —— cos = —— |tan = ——
= | i) i
P-4, -3) ""-—__--"/
(d} ©inquadrant IV
T . -12 5 =12
_ s B = I cos B= I tan & =
= i i )
(e) Conclusion: Fill in with — or = sign.
5in G 1= positive for 6 in quadrant ._..... and _...... %f
. . \ o + | Zim &
Cos 6 1s posttive for § in quadrant ... and I:I Sm @ Smg
. . \ 05 8 Cos 8
Tan 6 1s positive for © in quadrant _...... and |:| Cos 8
rwe | [res
5in 8 15 negative for © in quadrant ... and = 0"
180 * 360°
Cos 615 negative for b in quadiant ....... and _...... Sin 8 Sin 8
Tan 6 1s negative for 6 in quadrant ....... and _...... Cos 8 Cos &
Tan & Tan &
4. Fmd the comresponding reference angles of 4. 270
(a) b (b)
35° \J\llcﬁ
184 ‘ * - 3400
Eeference angle = 557 Feference angle = - 110"
= T0°
(<) ¥ (d)
Elii
180+
Feference angle = 213° — Feference angle = - 3007
= 3j= = 5[':
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() Cenclusion:

Feference angle (FLA) 15 the acute angle formed betweean the rotating ray of the angle and the

RA=

L

FRA=86 -

In Cruadrant IT-

sin © = s (1807 — )
cos 8 =—os (180° — &)
tan & = —tan (180° — &)

|'I.
.
180° - B?“J\E'
ﬂ l

L 4
]

In Quadrant ITT

sin = —sim (8 — 1807)
cos 8 = —cos (8 — 1807)
tan & = tan (& — 1807)

E]

In Quadrant IV

sin & = —sm (360 — &)
cos B =cos (360° — &)

tan § = —tan (360° — &)

5. Grven that cos 51° =10.6293, find the tnzonometnic ratios of cos 2317 without using a caleulator or

mathematical tzbles.

¥

Feference angle of 2317

cos 231° =

2317 -

6. Grven that sin 70° = 09397, find the tngonometic ratios of sin 6107 without using a caleulator or

mathematical tzbles.

¥

Feference angle of 6107

s 6107 =

&10° -

7. Grven that tan 25° = 0. 4663, find the tzonometne ratios of tan 333° without using a caleulator or

mathemateal tables.

'T
|

Y
bl

Eeference angle of 3357

tan 335% =

- 335°
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e
.l T 5l
TRIGONOMETRIC
FUNCTION
o * J
¢ )
POSITIVE ANGLES AND NEGATIVE ANGLES
5 s
Tan © =5m 8 s
T THE SIX Special angles 30°,
I TRIGONOMETRIC —|  and 60°
" | FUNCTION
sec O = 1 \_
cos 8
Complementary Angle
cosec ©= 1 e sinf =cos(90° -4)
51 6 e cosf =sn(90° -8)

cot © =cosec ©

¥

o tand =cot(90° — )
s secH =cosec(90° -9)
*  cosect =sec(90° —89)

Basic Identities

L]

L]

sin° ©+cos” O = 1

+ ian1 EESE‘CE o

1+ cot ©=




22D

e B
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Diefine cotangent, secant and cosecant of any angle 1n a Cartesian plane.

1 2

[ ] 1 1 T
sinh=—— T 7T 3=

i 1 - sin 0 i ] ¥

) — ' 1

i | ' | ] J

1
cos®= 13 A 11 () A7 T

(9 * 0@ [ ) () x
tand = —— [ |

| ]

1 1 )
tan G { ] | |
{ ]
3. Defimtion of cotangent &, secant & and cosecant . ) sin 8
1 4. Sinee tanf@l = —— then

—— = cosech cosf

sin &

cosB sect ot =

1
— = Cotd
tan G

:JILE'=l sn (90 —8) = x
7 r
n:c::E|=E n:-::u:lgl.'.'l—E'|=l
¥ r
tamg= L tan (90-8) = X
x ¥

Complementary angles:

sin 8 = cos (90% — &)

cos 8 = sin (90° — 8)
tan B = cot (90° —G)
cosec 8 = sec (907 -8
sec 8 = cosec (907 — &)
cot & = tan (20° - &)

7. Grven that sin 48° = 0.7431, cos 48° = 0.69%] and tan 48" = 1.1106, evaluate the value of cos 42°.

cos 42° =

0= — 487

8. Grven that sin 67° = 09205, cos 67° = 0.3907 and tan 67° = 2.3559, evaluate the value of cot 23°.

cot 23° =

80" — 67

9. Grven that sin 37° = 0.6018, cos 37° = 0.7986 and tan 37° = 0.7536, evaluate the value of sec 53°.

a0° - 37° sec 53° =
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523 Find values of six trigonomefric functions of any angle

1. Complete the table below.

1
2
o 1 1
-5 -
2 1 1
30° 45° 60° ¥
=in & % cos(—@)=cos 8 X
I sin (~ §)=—=m 8 ] S
zos @ f tan (— ) =—tan & F‘\
tan & 1

[

tgonomeinie funchions below

. Usze the values of ngonometrie ratio for the special angles, 30°, 43° and 60°, to find the value of the

Example: Evaluate sin 2107

a. Evaluate tan 300°

Draw diagram to determine positive or negative
¥

Draw diagram to determine positive or negative

Find reference angle
Beference angle of 2107 = 210° — 180°

=30°

Find reference angle

Solve

sin 2107 =— zin 30°

[ ]

Sohve

b. Evaluate cos 150°

¢. Evaluate sec 135°

Draw diagram to determine positive or negative

Draw diagram to determine positive or negative

Find reference angle

Find reference angle

Solve

Solve
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324  Solve mponometric equations
A Steps to solve mgonometnc equation

Dietermune the range of the angle.

Find the reference angle using tables or calculator.

Determume the quadrant where the angle of the fngonometric fanction i placed.
Determumne the values of angles m the respective quadrants.

ahan Lad pd e

1. Solve the following equation for 0° =4 = 360°

Example: sin&=06428 a. cos8=03420
Eange -
0% =8 = 3807 0° =& =360°
Eeference angle :
= s 0.6428
g =40"
Quadrant :
.T ."'i—\“ﬁ _"ﬂ' .I' E lT ."l.
TN i T
e 40 .
180 g 3607 130°— » 360°| 180 » 360= 180° 3507
T C T C T C T C
Ouadrant I Quadrant IT Chuadrant Chuadrant
Actual angles
B=40" g =180"-40°
&= 40°, 140°
b. tan8=1192 c. coz8=-—10.7660
Eange :
Eeference angle :
Qu ndr:lnrﬂ; ‘T
- X \ -y r
(Ouadrant Ouadrant Chuadrant Cuadrant
Actual angles
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d. smf=-0.9387 g, tam @ =-—0.3640
Fange :
Beference angle :
Qu ndr:m:l_; ; ¥ I
*, I *r I *y ‘ o
Cuadrant Quadrant ___ Chuadrant ___ Chiadrant
Actual angles
f cotd=-—14328 g cosec @ =—22027
Range :
Beference angle :
Quadrant,; JT 'T
L T l *y
Cuadrant Quadrant Cruadrant Cuadrant

Actual angles




1. Solve the following equation for 0° =8 = 3607,
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example - sec Jg =1 a. lan2B=16248
Kange : 0" =8z 380°
0° =26 = 720"
1,
cos28
Reference angle - cos 2 ==
28 = 60°
Quadrant 5 ¥ @
180= 80" 360e7200
\{G\D:
l-- 1
T I&
Actual angles
26 =60, 360° — 60°, 807 + 360°, (360°—60) + 360°
o =a0%, 300, 4207, 660°
b. eos 38=-05781 . tmE 205
3

Eange

Beference angle

Quadrant :

Actual angles
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d.

sm (8 + 107) = 07660

2.

cos (6 + 407) = 0.7071

f

tan (B+ 157 =1

cos (B —20")=05

b tan (26— 107 =— 2.082

L =sm (28 -30%=05
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j. =in @ = cos 20° k. cos@=—zm 55°
Example: 2smxcosx=cosx m JsnXcosX=inx
Iomxeosx—cosx=10
cosxllamx—1)=10
cosx=10 , 2sinx—1=0
1
:m}{:_
2
: 3= AL
vy
x4 90° . 270° T|¢
x=30° 150°
- x=30°, 90°, 150", 270"
o 2roz’B+3cozB=—1 o, 2an'B+Sznf=73

p. tan’B=1tan B

q.

3smB=2+ cosec B
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