CALCULUS
Basics of trigonometry




What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.

A

90 deg 60 deg 45 deg 30 deg
A radian is one 27" of a full revolution. /

That is: 27 radians 360 degrees
7 radians 180 degrees

1 radian = 180/m degrees | "
w/2 radians = 90 degrees (~ 57 deg)
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w = the ratio of the circumference of a circle
to its diameter
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What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.

A

90 deg 60 deg 45 deg 30 deg
A radian is one 27" of a full revolution. /

That is: 27 radians 360 degrees
7 radians 180 degrees

1 radian = 180/m degrees | "
w/2 radians = 90 degrees (~ 57 deg)
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In this class, we use radians .
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What are DEGREEs and RADIANSs?

A degree is one 360" of a full revolution.

A radian is one 27" of a full revolution.
1 radian = 180/w degrees

The unit circle is the circle of radius 1
whose center is the origin.

A radian is one 2xt" of a full revolution.

t
1 radiam = 180/m degrees
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In this class, we use radians,
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What are DEGREEs and RADIANS?

A degree is one 360" of a full revolution.
A radian is one 27" of a full revolution.

1 radian = 180/w degrees

The unit circle is the circle of radius 1
whose center is the origin.

NOTE: Inaccurate, because 1 rev should take
more than six seconds.

T he standard orbiter

Circumference t Itshgtptarrz}:\lxcelles
_ 72r7>r<d|ameter /1 counterclockwise
7 Magnify: —1 }e at speed 1
imagine uniform speed. . \ 1 Sm(l O)
2 —1
R 1 rev per 2w Secs

27 rads per 27w Secs

| . 1 rad per sec
In this class, we use radians, 5
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What are DEGREEs and RADIANSs?

A degree is one 360" of a full revolution.
A radian is one 27" of a full revolution.
1 radian = 180/w degrees

11(0,1) at 5

T he standard orbiter
IS a particle
that travels
-1 (1,0)at O counterclockwise
1 at speed 1
starting at (1,0)

3
—11(0, 1) at == 1 rad per sec
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What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.
A radian is one 27" of a full revolution.
1 radian = 180/w degrees

5
11(0,1) at =¢

T he standard orbiter
IS a particle
that travels
(1,0)at 2w counterclockwise
1 at speed 1
starting at (1,0)

etc.

.
—1[(0,-1) at 5 1 rad per sec

v

541 Back to time O. ..




What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.
A radian is one 27" of a full revolution.
1 radian = 180/w degrees

3
11(0,1) at —=f

T he standard orbiter
IS a particle
that travels
-1 (1,0)at O counterclockwise
1 at speed 1
starting at (1,0)

INn reverse time ...

—1[(0,-1) at —5 1 rad per sec
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What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.
A radian is one 27" of a full revolution.
1 radian = 180/w degrees

.
11(0,1) at —

etc. T he standard orbiter

IS a particle

that travels

—1 (1,0) at =27 ~ounterclockwise

1 at speed 1
starting at (1,0)

INn reverse time ...

5
—1[(0,-1)at -5 1 rad per sec
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What are DEGREEs and RADIANSs?

A degree is one 360t" of a full revolution.

A radian is one 2xt" of a full revolution.
1 radian = 180/w degrees

1u
(z,y) at ¢ 1 he standard orbiter
O<t<T IS a particle
> 2 that travels
—1 ¢ counterclockwise
et your at speed 1
catulator starting at (1,0)
L ra ans
Sin ~7]...but that’s like
: 1_oh, so high school!

1 rad per sec
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VWhat is sine in this class?

A degree is one 360t" of a full revolution.

A radian is one 2xt" of a full revolution.
1 radian = 180/w degrees

1u
(z,y) at ¢ 1 he standard orbiter
O<t<T IS a particle
>y 2 that travels
—1 L R counterclockwise
1 |[Set your at speed 1
calculator starting at (1,0)
to radians
sint — Z|...but that's like
: 1/oh, so high school!

1 rad per sec
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What is sine in this class?
t can be any (real) number ... very college!

vt €|R| let [sin#] be the y-coordinate of
the standard orbiter at time ¢
1u
(z,y) at ¢ The standard orbiter
o<t is a particle
>y 2 that travels
—1 t . counterclockwise
1 |[Set your at speed 1
calculator starting at (1,0)
to radians
sint — Z|...but that's like
3 1/oh, so high school!

54.1

1 rad per sec
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VWhat is sine in this class?

vVt € R, letsin{] be the y-coordinate of
the standard orbiter at time ¢

sin is periodic with period 27 |t _[SInt

s
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(x,y) at t
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VWhat is sine in this class?

vVt € R, let

sin is periodic with period 2x [t |Sint

Sint

be the y-coordinate of

the standard orbiter at time ¢
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VWhat is sine in this class?

vVt € R, letsin{] be the y-coordinate of
the standard orbiter at time ¢

sin is periodic with period 27 |t _[SInt

14 5 \/Zzl

(a,q) at /4

wlH

'S}00Jd

—1
Goal: Find a.

1] a®+a®=17
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What is sine in this class?

vVt € R, let

Sint

V4
p

be the y-coordinate of

the standard orbiter at time ¢
sin is periodic with period 27

Learn the y-coordinate

of all of these blue
NG points on the circle
2
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VWhat is sine in this class?

vVt € R, let[sin{] be the y-coordinate of
the standard orbiter at time ¢

sin is periodic with period 27
21, 4T, .

™
7 2

L_earn the times
of all of these blue
points on the circle ...

T Remember to SKIP %
ADD .

ADD another
ADD another

REMEMBER 2m-periodicity!

N[RN[R
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VWhat Is cosine in this class?

vVt € R, let

vVt € R, let

1

Sint

be the y-coordinate of

the standard orbiter at time ¢

COS1i

= sin(5 —1).

Two angles are complementary
If their sum is 5.

Y
.

b+v =75

84.1

1:

cos of an angle
IS defined to be
sin of the complementary angle.
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VWhat Is cosine in this class?

vVt € R, let

vVt € R, let

1u

sint| be the y-coordinate of

the standard orbiter at time ¢

cosil:=sin(5 —1).

Two angles are complementary
If their sum is 5.

541

(b,a)
b
(a,b) at ¢ \/Tj
¥ Y9
t b sint
L — b+v =3
a 1

cos of an angle
IS defined to be
sin of the complementary angle.
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vVt € R, let

vVt € R, let

VWhat Is cosine in this class?

Sint

be the y-coordinate of

the standard orbiter at time ¢

COS1i

=sin(5 —1).

Two angles are complementary
If their sum is 5.

Y
.

b+v =75

84.1

cos of an angle
IS defined to be
sin of the complementary angle.
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VWhat Is cosine in this class?

vVt € R, let|sint] be the y-coordinate of
the standard orbiter at time ¢
vt € R, let[cosd]:= sin(5 — t).
Two angles are complementary
11 'f their sum is %
COSt COSst
(a,//,b\\) at ¢ M
sint L¢
—1 L R ¢+ =75
1
cos of an angle
IS defined to be
7 sin of the complementary angle.
vVt € R, cost is the xz-coordinate of 21
541 the standard orbiter at time ¢




VWhat Is cosine in this class?

vVt € R, cost is the xz-coordinate of

the standard orbiter at time ¢

11 (cost,sint)
/co§/
(d,bYat t
A\
Sint
—1 L :
1
—1

vVt € R, cost is the xz-coordinate of

84.1

the standard orbiter at time ¢
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VWhat Is cosine in this class?

vVt € R, cost is the xz-coordinate of

the standard orbiter at time ¢

Next: m-antiperiodicity of sin and cos

1u

(cost,sint) at ¢

vt € R,
—1 t » cos(t + m) = —cost
1 sin(t + ) = —sint

dummy variable”
23
§4.1 = (—cost,—sint)




VWhat Is cosine in this class?

vVt € R, cost is the xz-coordinate of
the standard orbiter at time ¢

1u
(cost,sint) at ¢
vt € R,
—1 » cos(t + m) = — cost
1 sin(t +m) = —sint
tis a “‘dummy variable”
Vo € R,
_1h ; ac) cos(xz + m) = — Ccosx
earn these formulas! sin(z 4+ 1) = —sin z >4

54.1




VWhat Is cosine in this class?

vVt € R, cost is the xz-coordinate of
the standard orbiter at time ¢

/2 /0
2

N

5 V2
2
V3
2

lLearn the z-coordinate
of all of these blue
va boints on the circle . ..
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2
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New functions & formulas. ..

1

secant /

line
/ /1

tangent

:;//Hne

~
G

1

‘ i 0

secQ‘ _COs
\\ 1 \ /
Ssin @ // A

Ccos 0

.
— tand
i ar [sin'0]2 + [cos 0]2 = [1]°

Cos 0 [sin20] + [cos?20] =1

Ccos 6 26

84.1 l




New functions & formulas. ..

1]2 + [tan 0]? = [sec #]?
[tan 20] = sec 26

[sin ]2 4 [cos ]2 = [1]2
[sin260] 4 [cos?20] =1

27
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New functions & formulas. ..

tan, sec

sin @
Ccos 6

tanf .=

seco 1
"\ . secH .=

CcOos 6
sin @
Ccos 6

cos 6

fan@

54.1

complementary

/angIeS\

cosf := sin(5 —0)

1 + [tan 28] = sec 20

1 + [tan 26] = sec?4
[sin260] 4 [cos?20] =1

28




New functions & formulas. ..

tan, sec, cot, csc

Ccos 6
cotld = —
sin @ .
ol Sin
~_COS 0
0 : !
1w
CsSCcO — sing

l_earn all these formulas!

54.1

complementary

/angIeS\

cosf := sin(5 —0)

coté :

tan(5 — 0)

csch = sec(% —0)

1 + [cot26] = csc 26

0 :— T — 0—1 + [tan 20] = sec 20
Asin 20] + [cos?6] =1
self-complementary 29




Recall. . .

4

1

secant /—

line

tangent

///Hne
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sin @

tan@

§4.10
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The geometry of the six trig functions:

cotd
|
Ccos 6
SiNn#
Snwz //// ;
=1 sin@

§4.10

\ Sing

cotd

— CSC#6
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Whitman problems Whitman problems

84.1, p. 66, #1-2 84.1, p. 66, #3-4
Whitman problems Whitman problems
84.1, p. 66, #5-7 84.1, p. 66, #8-10

Whitman problems
84.1, p. 66, #11
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