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6.1 Identities: Pythagorean & Sum and Difference

An identity is an equation that is true for all elements in its domain.

Some identities that we have already seen:

Reciprocal Identities

1 1 1 1
, seCx = — ,c0sx = — ,cotx= — ,tanx =

1 .
CsCX = —— , Slnx =
sinx cscx cosXx secx tanx cotx

Ratio Identities

sinx cosXx —ﬂ-
tanx = — , cotx = — _ O_)(
COSX sinx .2— sx =

Cofunction Identities

. T T .
sin (E_ x) =C0osx , cos (E —x) =Ssinx
tan (;—r— x) =cotx , COt(g - x) =tanx

™ T
Csc (;—X) =Ssecx , secC E— x) = CSCXx
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Pythagorean Identities

What does the word "Pythagorean" make you think of?

W«m’ﬂm«ﬂ\ o
o2+ =c* X

Recall that the coordinates (x,y) of a poik on the unit circle
correspond exactly to (cos, sin®) for the angle © whose terminal
side passes through that point.

a2 EHR D) RayT= "

(@5 +(si00) = |
( Sin*©+cos*O = |]
_Fz(x) EF(’Q —% s +C0567£ \

|

'F(x) ‘P(x>

The other two Pythagorean ldentities are derived from the first.
sin? x + cos?x =1
E SinZx
Sin° X 4 cos x 1
SiN*x  Sin®x S,n "X

U + cot’x = Csc)z~]—>co’cx cscx—-l

sin?x + cos?x =1

Cos*x Cos®x

U:anzx + | = Secﬁ
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Pythagorean Identities

sinx+cos?x=1 , 14+cot?x=csc’?x , tan?x+1=sec’x

Proving ldentities

To prove an identity means to show that one side of the identity can be
rewritten in a form that is identical to the other side.

There is no one method that works for every identity, the following are some
helpful guidelines:

- remember that you are trying to prove that this equation is true, so you can't
treat it like an equation -- no working on both sides (e.g. you can't add
something to both sides, or divide both sides by something). You must start
with one side and rewrite it until it is equal to the other side. It is okay to
meet in the middle if you get stuck and must work from both sides.

- if one side is more complicated than the other, start with the more
complicated side and try to simplify it

- use rules of algebra to find common denominators, add fractions, square
binomials, factor, multiply by a form of 1, add 0, etc.

- apply known identities to rewrite parts of an expression in a more useful
form, e.g. since sin®x +cos?x = 1, YOU can replace the expression
sin? x + cos2x With 1.

- when in doubt, rewrite in terms of sine and cosine

Pythagorean Identities

sinx +cos?x=1 , 14+cot?x=csc’?x , tan’x+1=sec’x

Useful formulas from Algebra:

a* —b?> =(a—b)(a+ b) (O\er)@/d\z% bz
(a + b)? = a? + 2ab + b? (O\er}(mb\

(a — b)? = a? — 2ab + b?

a®>+b% =(a+b)(a® —ab + b?)

a®> —b% =(a—>b)(a*+ ab + b?)
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(4. sinxcotxsecx=|

= SiAxX - =1 =
LRS,m%wl RHS\/

22 . 5«\)( - CSCX*CGb(
1=cosX.

LHS =SIOX _lheosk - dox(tcos)
(I-Cbsx)(l+cos)f) | Faosx—o~CoIR T

—

= sinx (T +cosx) = Sie X+ CoSX=|
[~cosx sin x=)-@six

=it (1 + Cosx) atb-a b
SineX_ cC c *c

= |+cosy - | ‘cosX
Sk =5kt s CEXNOYE
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