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A mathematical identity is an equation that is true for all values of the variables. That is to say, the Left Side is

"identical" to the Right Side.

A. The Quotient Identity

sing
cosq

* this follows from the unit circle

tang =

B. The Reciprocal Identities

1 1 1
cscqg=—— secqg=—— cotg=———
sing cosq tang

C. The Pythagorean Identities

sin® q+ cos® g=1 * this follows from the unit circle

cos? g=1- sin? q * important variations
sin“g=1- cos’q

Also:
sin“g cos’q 1
tan’g+1=sec?’q because Lyt =-_—
cos"q Cos q Cos ¢q
sing cos’qg 1
1+ COtzq:CSCZO because — + — T T
sintqg sSIh-qg SIn"q
How to Prove Trig Identities
1. Separate the two sides into LS and RS - it is not allowed to cross sides in a proof!
2. Express all trig functions in terms of sin and cos (using reciprocals)
3. Use the Quotient and Pythagorean identities if possible
4. Simplify the complicated side, so that it increasingly resembles the simpler side in terms of functions and

exponents. Some more complicated proofs may require factoring.
5. Don't give up!
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Ex1: Prove that 1 + cot?0 = csc?6 for all principal angles 6 (except for 0° and 180° for which cot 0 and csc 0 are
undefined).

Proof: )¢ _ J_+w-{; & ®5= C':'Dc,"@'
= i + 5!(‘ t9' = —'{'-_
(\"'9' costo- Sn-G

s!n
20 4 ot O
MLl g j;g 15 RS
Sie ” U QED

Therefore LS = RS, QED [quod erat demonstrandum meaning "which was what had to be demonstrated," the
traditional indication of the end of a proof].

Example 1: Prove Sin@tan &cos@ =sin® @
LS =sia\FtonQ cos - Q So s\n
=sin@ 209 .G
e
L.S = 5;(\1

15=¢5 QED\L

Example 2: Prove (1+tan2 0) cos’ 6 =1
L5 = (14 ton® @) cost 9~ R5-1
(4 -5:,;*&) ot S
Cos' 9
2 (Cos +®)cos\9-
Cos' 9 al S=K53 Ej QED
- e T -
Example 3: Prove Sin@tan @ :secﬁ—cosé?
Ls = sin@ten 9~ Ps- vec @ —cas -
-2in@ 3 - L co,G AP=caso-
cos\G- Coy &
= ‘-Dl‘:lg' - | _ CO"?&
CQS\Q’ CO&Q cas (o2
= _G_:‘-'CO;.&)-’ sh'&
1S=@S QeD Cos & Page 2 of 3
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Example 4: Prove COt” O(L—cos’ 8) = cos’ &

2 1

A3 =cot " G( I-COQS') P5=cost
(=
= Cos 8. Sl‘nl 9)
3|‘!'I\L9‘
1
= COs Q’

- LS=RS QD

Example 5: Prove 25in° 0—1=sin’ 6—cos’ O
5. A @ - & RS- si'S - coslS-

: Qo0 G - (8 + cos*9)
= Q‘b‘ 1\9’“‘5}(\1\9' -'CO.Sth'

= 2GS - cost S . RS=Rs BQep
Example6:  Prove COS° € =sin’ §+2cos® 0 -1
LS = COS’L& RS: Sl‘ﬂ‘L& + QCO-"-LS- - 4"
lcos* & 4 dcost I |
. cos' T
LS=RS D
Example7:  Prove (SiN@+c0s6)* =1+2sin@cosé
LSz (5@ +co.>k9)l 25; {4+ 227G caso-
= a9 + Q s G oo +cos- S

3
- DG 4 Cos Gt ;\)‘SMQCO&G"
—_———

La.S.; sinF e
d+ dsinGoa . LS=RS  QEp
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