March 29 MATH 1112 sec. 54 Spring 2019

Section 7.1: Fundamental Identities: Pythagorean, Sum, and
Difference

We have three new identities added to our list. The Pythagorean IDs
are

sin® x + cos? x = 1
tan® x + 1 = sec® x

and
1 + cot?® x = csc? x

We also added the sum and difference of angles identities.
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Sum and Difference Identities

Cosine Identities:

(sum) cos(u+Vv) = cosucosv—sinusinv,

(diffy  cos(u—v) = cos ucos v+sinusinv

Sine Identities:
(sum) sin(u+v) = sinucos v+sinvcos u
(diffy  sin(u—v) = sinucos v—sinvcosu

Tangent Identities:
tanu +tanv
1 —tanutanv’

tanu —tanv
iff —V)=——————
(diff)  tan(u—-v) 1 +tanutanv

(sum) tan(u+v) =
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Section 7.2: Double & Half Angle IDs

Next we derived the double angle identities:

sin(2u) = 2sinucosu
cos(2u) = cos?u—sin®u
= 2cos?u—1
= 1-2sinu
2tan
tan(2u) = tanu

1 —tan?u
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Example

Suppose sec(x) = 5 and cot(x) < 0. Find the exact value of

\
Swi(zx)

csc(2x) = (@) = 2Sinx GsX

. L
woe  Seex = ——  se Gsx = Secx S

s X

we <+ W\ rod Sinx
Sex >0 o9 Crx <0 ~T
quat Tor L gt B or T

\\) WA QMAVJ GN‘S'

X IS ™ "I\VA”‘“'\

March 27, 2019 4/32



Seex = 5 = E:ﬂi

033

A 2
b Wt g*-\ = N
P

\/L_\éi&&ﬂ‘»" Swx = <

Yron~

RN
A o
as

March 27, 2019 5/32



Half Angle IDs

Use the fact that cos T = -
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%‘\1\2 n :
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Half Angle IDs

s 2 _ 1—cos(2x) : X . 1—cos x
SiIn X = — 5 Sin (E) = :i:\/ —5
2 _ 1 +COS(2X) X o 14C0S X
cos?’x = 2 cos(3) = /X

2 _ 1-cos(2x) — 1—cos(x)
tan X = 1+COS(2X) tan (g) - :l: 1+COS(X)

For a given value of x, only one of the signs + or — will apply. To
choose the correct sign, determine which quadrant the angle  is
in when in standard position.
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Determine the exact value of
4y’
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Question

. 13 , . L
In standard position, the angle 1—; would have its terminal side in
(a) Quadrant 1 Bw | ¢ T
2 2 A
(b) Quadrant 2 7

@Quadrant 3

(d) Quadrant 4

137 . : .
(e) 1—; isn’t a number, Dr. Ritter made it up
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Question

The angle 1‘? is coterminal with

Sy L
(@) = STt T
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(e) % isn’t a number, Dr. Ritter made it up
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s($) =[5

The exact value of  sin (1135) =
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