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Whaot \s T ?

The number m is a
mathematical constant.
Originally defined as the

I 7

ratio of a circle's
circumference to its
diameter.
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AV\S\QS: °
[perees]
Avxg\es cown be measured 'wxﬁ rad
N Jrodon | <=

The owxg\e given by a C.OW\P\Q‘\‘Q vevo\uton contans

360°= 21 vad.

what s radian?

(1) nrad=180°
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0
@ 1rad = 1897 o 57.3°
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1o:_ —
@ 180rad 0.017 rad

.
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EXO«W\P\QS:

l. Convert from degvees
Yo vadiawn.

@ 60° S
4 ra

@ —315° = @ -
— rad
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2. Convert from radran
‘o degvees.
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In Calculus we use radians to measure angles

except when otherwise indicated.

Degvee& 0°| 300 459 609 90! 12¢ 13! 15( 18 2700 36(
T T T 3w | 51 3
: | — — — 2| — | — T —_ 2T
Radvans | 0O g 4 3 2 —| 4 6 2
3
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S

e -T\r\e Tv Qonome'\'v \c;,

_ Functions

For an acute angle 0 the six trigonometric
Functions are defined as ratios of lengths |
of sides of a right triangle as follows: '

h
1.sinf = — opp 4.csc9=£
hyp opp 9
adj hyp 3
2.cos = — 5S€C9—a—d] 2.
o7 W
adj )
3.tan@ = 22 6.cotf = @@ Qd\yacevx’f

adj opp
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Y[
COS— =
4

tan— =

- -T\r\e Tr Qonome'\'v \c

_ Functions

3.tan£ =
3

Reca\l that:

NE)

Pythagoras' Theorem

R\
& a® + b? = c?
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Remark

The sign of the trigonometric functions
for angles in each of the four quadrants
can be remembered by the quote :

N
S A
+ve +ve
+ve +ve
T C

“All Students Take Calculus”.

DR. Rola Asaad Hijazi

12/10/1442



The ‘Fo\\ow'mg table qi\ves some value of
sin 0 and cos 6

Tl ™V ol | 271 37 571 3| 2T
6| 4| 3| 5| = —=—| = *| =
31 2| 3| 7| & 2
o L 1 v3 4, v3 1 1 1 0

2 2 2 2

cos|

N |
™| &
Nl
N =

)
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s
I
—
)
p—
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Exomp\es: @ Ifcotp =3,m < f < 2m, find the
P other five trigonometric functions
of 6.
fcos §=2,0<60<Z,findthe
> 2 . Solution
other five trigonometric functions | e
of 6. : X
12 + 32 = x?

EO\U‘\'\OV\ >x =+ \/1—0 3
0 is in the first quadrant f is in the 3rd or 4th quadrant.

2 + 4 = {Pythagorean)s 1 . i
xt+4 = 1Pythag ) X tan B = -, S tan g is positive.
x2=25—-4=21 3
o= +21 2 = [ is in the 3rd quadrant.

: - 1 —3

, 6 in the 1st quadrant sinf = —— cos f = —
’ | quad | P =T P =T
= all trigonometry functions are postive:
V21 2 5 1
sin QZT COSH=§ SECQZE tan’B:— CSC,B=—V1O
3
V21 2
tan @ = —— Cs€C 0 =— cot  =— V10
2 el /21 secf = ——- cotf =3
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Iw Calculus we use radians Yo measure omg\es
excep’f when otherwise wadcated.

Degvees 0°l 30 459 609 90 12(¢( 13! 15(¢( 18 2700 36(
| gl T T T op 3T | 3T g
Radvans | 0 g 4 3 2 —| 4 6 2
3
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e

ryonometric ldentities

1 1 . .
cscO = — sec = @ sin(—0) = —sin®
sin cos @
sin 0 1 cos(—60) = cos(0)
= to =
tan 6 P co and
cos O
cotl = —
sin 6

@ sin(2mr + 0) = sinf

cos(2m + 0) = cos O

sin? 0 + cos?60 =1

1 + tan® 6 = sec” 0 _ _
sin 2x = 2sinx cosx

©

All Trigonometric Functions are odd functions except
cosx and secx are even functions.

20 — 2 :
1+ cot?6 = csc? 6 cos 2x = cos? x — sin? x
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Extra Examples:

_ 3
@ Evaluate  sin(— 7)

T
@ Evaluate sec(— §)

Gl v

1
If sinx =—, and COSX =
® v =

Find sin2x and cos2x
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_- Gvap‘ns of the

=Ty \3OV\ov~Ae‘\’v - FUV\C‘\‘ \ovx :

)

CD f(x) =sinx o 5

Period of sinf = odd or even function
Domain = Symmetric about
Range =

& Isit 1-1?
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_- Gvap‘ns of the

=Ty \3OV\ov~Ae‘\’v - FUV\C‘\‘ \ovx :

)

@ f(x) = cosx i

Period of cos x

odd or even function

Domain = :
Symmetric about _

Range =

15 DR. Rola Asaad Hijazi Isit1-17? 12/10/1442



_- Gvap‘ns of the

=Ty \3OV\ov~Ae‘\’v - FUV\C‘\‘ \ovx :

)

f(x) =tanx
Period of tan x odd or even function
Domain = Symmetric about
Range = .
16 IS It 1'1? 12/10/1442
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u Grophs of the =3
_ = Tr\qonome tric Fuvxc-‘\"\ovi____'f_‘-
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Isit 1

odd or even function

Symmetric about
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Symmetric with respect
Isit 1

odd or even function
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Grophs of the =

. -

Period

Odd or even function

Domain
Range

Symmetric about
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Isit 1

ymptotes

Ve1rig:ical as
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hourevsorte
| =l (cdd), 29 — 33 (0cdd)
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