
 1.7 Trigonometry Review

In Calculus angles are measured in radians

A circle has 27 radians A sector of a circle

with radius r and central angle of O radians

has an arc length of
a

a Or

To convert between degrees and radians we

use the formulas

degrees 18,0 radians

radians Igo degrees

Ex 1200 in radians is 120 Igo 25



In the xy plane we usually measure angles

counterclockwise from the positive x axis

Angles measured clockwise are considered negative
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Trigonometry Functions

Given a right triangle as below we define

a

sin Y
r

y Cosa I
tan 0 4

Sino

x coso



We also define esco ry sing

Seco I Loso

Coto g
cos0
Sino

From these definitions of Sino and cost we see

that any point on the unit circle below has

coordinates X I cos 0 and y since

ya

go
Y Icoso Sino

1
y
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By the Pythagorean theorem x y I henie

Sino Cos 0 I



From this we also get

sin20 Cos

coszo
t
cos also tanto I seco

sing
Sing

Cos o

sing silo It Cotto csc

You should memorize the value of cost sinol

for each special angle on the unit circle below
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We can use the values of coso and sing to

compute the values of the other trig functions

Bk
Ex tan E

sing
cos 35 112
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see E cost f 2

Graphs of Trig Functions
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Observations

For all X LE Sinx I 1 1 E Cos XEL



Sink is odd sins x sin x1

cos it is even cost XI cos x

Both funitions are periodic with period 27

Sin 1 271 Sin x Cos1 21 Cos 1 1

cos it is a shift of sinful and vice versa

cos x sin txt's Sinixt cos x Tz

We also have
y y tank
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Other Useful Identities

Sum Difference Identities

sink B sin al cos Blt cos a sin 113

sin a pl sin al cos p cos a sin 113

ios atp costa cos pl sin lol sin p
cos 1a p costal cos pl t sin lol sin pl

Double Angle Identities

Sin 1201 25in cost cos 120 cos'o sin O

200520 1

1 25in 20



We can use the above identities to prove new identities

Ex Prove that for all O

25in 2sino sin200050

Tip start withmore complicatedside

Solution Starting with the RHS we have

2Sino sin20 cos 2sino Hsinocoso Cosa

25in 1 2050

2since Sino

25in O

which we recognize as the LHS hence LHS RHS Me

Identities are also useful when solving trig equations

Ex Find all Of 0,2T that solve the equation

a cos sin 20



Solution

cos sin 20 cos 0 2 sin cos

Cos 1 25in07 0

Cos 0 0 o I 25in0 0
From the
unit cirile

Sino z I

O 712 3h12 I 5

bl sin cos 1 0

Solution Rewrite in terms of cos

Siro Cos 1 0 11 cos O Cos 2 0

cos t cos 2 0
Looks like

x2 X 2 1 211 11 Cos 0 cos 2 0
where X coso

Koso 21 Loso 11 0

Cos 0 2 or cos 0 1

impossible O T

O T


