Standard 3a: Prove Trigonometric Identities
and use them to simplify Trigonometric
equations
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‘ sin?@+cos* 0 =1 ‘

This is the first of three
Pythagorean Identities
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Reciprocal Trig Functions

1
CSC 9 - — How did we get this, you wonder?
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Which according
to page 96 is cscl
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Reciprocal Trig Functions

. secH =
sin @ cosd

cscl =

cotd =

tan @



And don’t forget...

tana:ﬂ cotH:C?—SQ
cos6 sIin@



There are two other
1dentities and we can
derive them from
this one.

sin’@+cos*0 =1

. 2 2
SIN X + COS X _ | What if we divide

. 9 . 9 ) everything by sin? x.
SIN X SN X SIN X

2 mplif
‘ 1+cot’6 =csc’6 \ Then simplity

Now let’s goback g n2 X C()S2 X 1
and divide the first + =

onebycostx. COS*X COS°X COS” X

Then simplify tan“@+1=sec’ 0O ‘

These are the three
Pythagorean Identities




These and the other
1dentities on Pg 124...

m sin“@+cos* 6 =1 m
m 1+cot’0=csc’ 0 m
H tan’@+1=sec’ 6 H

...will have to be
memorized




The Pythagorean identities have alternative versions as well:

Pg:125:1s impjortant g5 well

1—sin%0 —cus?0 sec?0—tan’6 -1 cse?0—cot?6 -1

These alternative forms are very useful because they are “difference of squares”
binomials that can be factored. For example,

] o 1—sin26:(1—sinq)(1+sin9) ]
The Pythagorean identities have alternative versions as well:

LEARNING OUTCOME
sz 9 + COSZ P-:o.vqbaswtrlgonometrlc flaﬁ&u + 1 — SeCZ 9 1+ COtZ 0 — CSCZ 6
1— COS2 9 = Siﬂezp&)fs of the identities %@e%r@ e nt@_ﬂgztﬁ the use of CSC2 6 —1= C()'l:2 0

multiplication, addition, and common denominators will cause one side of the

1—5in? @ = COgA 25ty o veclgs 2 gl o e vavonsios c502 ) — cot? @ = 1

EX 1 Prove cscxtanxcosx =1

cscxtanxcosx =
1 . sinx

———i——IiC0SX =
SINX COSX

1

Notice that the answer is the process, not the final line; the final line was given.
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Show that

siné@coté =cos@ Rewrite 1n terms of sine
and cosine

cosd

= cosd

cos@ =cos@

These are proofs but not as rigorous. Some tips on how you can approach the tougher ones
can be found on page 130 but here is a summary of them:



These are proofs but not as rigorous. Some tips on how you can approach the tougher ones
can be found on page 130 but here is a summary of them:

* Write everything in terms of sine and cosine

This often works though not always. Still, it can be a good way to start as you saw
in the first example.

* Look for squares - Check for Pythagorean Identity substitutions (squared trig
functions). If a direct substitution is there, use it.

cos’ X(1+tan®x) =

* Parentheses - Distribute if parentheses get in the way. Factor if parentheses can be
helpful

cosXx(secx +tanx) =

 Common Denominators - If you have fractions that need to be added or subtracted,
look for common denominators

1 1
2 + fa2 -
cos’x  sin®x




Show that

cscl

=cotd
sec @

1

Silll 0 = cotd

cos @

Cos@
sin@

=coto



Show that

Sin (9(1 + COt2 H) =csc@  Notice the identity first
sin O(csc” @) = csc b

Simé : =csclH

L~
sin” @

|
Sin @

=cscd



Remember that you’re using the identities on
Pgs. 124 & 125

Assignment 3.1



