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Trigonometric Function: dsiliall Jjsal)
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sine: sinf =

cosine: cosf =

Y

tangent: tanf = " \ P(x,y)
T
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cosecant: cscO =

—X < I » X
T
secant: sec = —
X

X
cotangent: cotl = ; v
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sin@
tanf =
cos@
g 1 cosf cscO
coO = = =
tanf sinf secO
7] 7] -
ccs@ = —— , secl =
sin6 cos6
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X =1 cos6 (Q:\ﬂ\ﬂ\ iyl L}o)

y =71 sinf sin, cos

= 1r2c0s%0 + r? sin*0 =r?

= 12(c0s?0 + sin?0) =r? ~r
= c0s%0 + sin*0 =1
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> sin’f =1 — cos?0

> cos?0 =1 — sin?0

> tan?@ = sec?0—1 or sec?6 =tan?0 +1

> cot?0 =csc?0—1 or csc?0 =cot?0+1
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» cos(A + B) = cosA cosB — sinA sinB

» cos(A — B) = cosA cosB + sinA sinB

» sin(A + B) = sinA cosB + sinB cosA

» sin(A — B) = sinA cosB — sinB cosA

tanA¥tanB 0

Prove that: tan(A + B) = m !

Proof

sin(A + B)

tan(A+B) = ————=
an( ) cos(A+ B)

(By def.of tan)

_ sinA cosB + sinB cosA [ A Gingh sk ol pen O3l Canen
~ cosA cosB — sinA sinB sin, cos



sinA cosB + sinB cosA
_ cosA cosB
"~ cosA cosB — sinA sinB
cosA cosB

SinA cosB = sinB cosA

cosA cosB ' cosA cosB
cosA cosB sinA sinB

cosA cosB~ cosA cosB

sinA | sinB
_ _CosA _ cosB

1_ sinA sinB
cosA cosB
tanA + tanB

~ 1— tanA tanB
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» cos(20) = cos(0 + 6) = cosb cosO — sinb sinb
= c0s(260) = cos?0 — sin?0
> sin(20) = sin(6 + 6) = sinf cosO + sinb cosb
= sin(26) = 2 sin6 cosO
cos(20) = cos?0 — sin?0, cos?0 + sin?0 =1 uileal Llaaiad g8 oY)
oo o (plaled) pan aiad
2c0s?0 =1+ cos20 or cos20 =cos?6—1
tle diasy pibiladl) CJ‘L dic g
2sin’0 =1—cos20 or cos20 =1-—2sin’f
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cos(—0) = cos 0
sec(—0) = secH

sin(—8) = —sin 0

csc(—60) = —csch
tan(—60) = —tan@

cot(—60) = —cotb

} even functions

odd. functions
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7] 0 d
6
sin@ 0 1
2
cos@ 1 ﬁ
2
tan6 0 1
an —
7
» cos(6 + 2m) = cosb
» sin(6 + 2mw) = sinb
» tan(6 + 2m) = tan6b
» cot(0 + 2m) = cotf
> sec(6 + 2m) = secH
» csc(0 + 2m) = csch
» cos (9 + g) = —sinf

Y

cos (9 — g) = sin6



» sin (9 + g) = cos6

> sin (9 — g) = —cos6

Graphs of Trigonometric Function: 4ifiall Jjsall Slul) Jagdaasl

1) y = sin6

Domain: R (i.e.—o0 < 0 < o)
Rang: —1 < sinf < 1 (i.e. R, = [—1,1])

Period: 21
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2) y = cos6

Domain: R (i.e.—o0 < 0 < )
Rang: —1 < cosf < 1 (i.e. R, = [-1,1])

Period: 2m
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3) y =tanf

D,: R/{ (2n + 1)} n=0+1,+2, +3, ..
Ry = (~, )

Per1od T

2mi3 AT/3 513 m

'IT -5mi3 -411/3 i =273 -Ti/3 3
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4) y = secl
D,: ]R/{ (2n + 1)}

y =R/(-1,1)
Period: 2m

=0




y = sinf

y = 2sinf
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Dy: R
Rgin = [-1,1]
R, = [0,1]

7) y = 5cos(20)
Dy:—2m < 260 < 2m

—-n<60<nm
Reos = [_1:1]
R, = [-55]
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Exercises

A) Graph the following functions over the given intervals of 8 — valucs
. (6
l) y =sin (5)
2) y = cos(30)
3) y =1+ sin(0)

__1+cos(20)

Y y=—7

5) y = |sin(40)]

6) y = 2sin(0 + m)
B) Which of the following equations have the same graph?

1) y=-sin(6)

2) y=cos(0)

3) y=sin(—0)

4) y=cos(—0)

5) y=cos (9 + g)

6) y=—sin()

7) y=—cos(6)

8) y=sin (9 + g)

9) y=cos(6+m)

10) y =sin(6 + m)

11) y = cos(6 —m)

12) y=sin(6 —m)

13) y= cos(@ —g)



Limits of Trigonometric Function: dsiliall Jisal 4ls

. Sin@
> lim =1
6-0 6

» limsin =0
6-0

» limcosf =1
6-0

. tanB
> lim =1
-0 06

. cosf-1
> lim =0
6-0 6

Examples: find the following limite.

1) limsinSx
x-0 X
3sin3x
= lim ,whenx - 0,then3x - 0
x—0 3x
_ 5 35in3x_3l, Sin3x_3 =3
= fm =5 =3 lim =3 =

2) limx sin%

X— 00

ot 1 1
= — = —
ety =—=1x y
x>0 =y —0

1 siny

=lim—-siny =lim——=1
y=0y y=0 Yy
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D52
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Exercises:
Find the following limite, if it exist?
1) lirrol(tan(Zx). csc(4x))

x—

1—cosO

2) lim

g0 62

3) lim

x—0 x cos(5x)

sin(5x)

. 5t
4) ltl_tg tan(et)



