Proving Identities
to show that two expressions are identical

- |
Use these identities: * > "‘5_9‘2" r_
secf= 1 cosf= 1 cos” 6+ sin"0= 1
cos 0 secO cos?0=1 - sin’Q
csc8=_Sir‘I] 5 Sme:_cs1ce sin’0 =1 - cos’0
Il identiti b d
0019 — Cose tane: Sin 6 all ijgentities can pe square
sinB cos 0 for example:
cotf= 1 tanf= 1 tan’0 = sin’0
tan® cotO cos’0

Some strategies to verify:

1) Work with the more complicated side first

2) As needed write everything in terms of sin0, cos0, tan®
3) Replace more complicated expressions with simpler ones
4) Try to write all terms over same denominator

Prove the following identities for all permissible values of 6.
ex. 1+ cot’® = csc’®
Left-Hand Side | Right-Hand Side

Turn cot?6 into into c S=9 cs o
cos’0/sin?0 because | + ._o._a— c e
they are equal sS\n e
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Write 1 as sin“6/sin“@ n + s 6
to make a common S'\n’s S“‘
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Replace sin’0 + cos?0 with 1 ,
because they are equal
Sin®e

Write 1/sin®0 as its reciprocal L)
because they are equal < Sc 6

Use any of these to end the question. : . L H S = EHS

They all mean that the two sides are

now proven to be the same. .o. Q E -D



ex. 2-sin’0 =secH + cosO
cosBO

Left-Hand Side

Right-Hand Side

Split up the numerator into 2
two separate fractions with — @

the same denominator cosse oSO

a
Replace sin?® with 1 - cos?0 S - (l = cos a
because they are equal ose

cose
Split.into two.separate o } J— + %
fractions again and co —_— <os &
cancel cosB on top and S o SO (oS
bottom
Subtract first two fractions by l -+ cos o

subtracting value in numerator Cose

ex. 2sin’0 - 1 =sin’0 - cos’0

Left-Hand Side
Replace 1 with

A— % Ccos &

Right-Hand Side

sin’® + cos?0 becausee® S\ r\’e _(Sin. & +<o.$a93

they are equal

Distribute negative in Q si n’é - 5‘1\’6 —COS=O
bracket

sw’o-cos’e

Right -Hand

. 2 ®
Subtract sin®6 terms Sin o oS ©
Option 2: A different method Le¢d -Hand
Replace cos?0 with 1 - sin’0 AsintO - \

because they are equal

Distribute negative in
bracket

Add sin?0 terms
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Difference of Squares Identities

Recall: a’-b’=(a+b)(a-b)

Recall: cos’0+ sin’0 =1
cos’® =1 - sin’0
cos’® = (1 - sinB)(1 + sinod)

Likewise: sin’@ =1 - cos’0

sin’@ = (1 - cosB)(1 + cosO)

ex. cosO =secO +tanb
1-sinB

Left-Hand Side

Right-Hand Side

Multiply 1 - sin 8 by its Cose (l+sne)
conjugate (1 + sinB) (‘ - S"\es (‘ St hé\

_cos6(\+sine)
\—sin"o
Replace 1 - sin’@ with
cos’0 because they are M\*s\hG\
equal C Dsie
Cancel cosB \ sS\ne
cCosoe

Split into two separate

sece+ +and

fractions with same co S-G +—m

denominator COSG

Change into different

trig functions that are Seo t+tane S L_HS:R“S
equal to 1/cosB and

sinB/cosB



