March 11 MATH 1112 sec. 2 Spring 2020

Fundamental Identities: Pythagorean, Sum, and Difference

Identities we already know:

Reciprocal: csc(x) = sin1(x)’ sec(x) = cos1(X)’ ,cot(x) = tan‘l(x)’
| 1 1 !
sin(x) = csc(x)’ cos(x) = sec(x)’ tan(x) = cot(x)’
(x) cos(x)

Quotient: tan(x) = al
(e(e}
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Identities We Already Know

csc(x) = sec (5 - X) , sec(x) =csc (g - X) ,

cot(x) = tan (5 - X) , tan(x) = cot (E — X) .

Periodicity: sin(x 4+ 27) =sin(x), cos(x 4 27) = cos(x)
csc (X + 27m) = csc(x), sec(x + 27) = sec(x)

tan (X + ) = tan(x), cot(x + m) = cot(x)

Symmetry: sin(—x) = —sin(x), cos(—x) = cos(x), tan(—x) = —tan(x)
csc(—x) = —esc(x), sec(—x) =sec(x), cot(—x) = — cot(x).
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Pythagorean ldentities

sin?(x) + cos?(x) = 1

tan?(x) + 1 = sec?(x), and
S
1 + cot?(x) = csc?(x) Qf‘“%

Thaese com = ar\m/\}t) i Nawous QS‘Q'M waysS

@-?.‘ COSLK = |- St
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Sum and Difference Identities
Cosine ldentities:

(sum)  cos(u+V) = cos U cos V—sin Usin V,

(diffy  cos(u—Vv) = cos U cos v+sin Usin Vv

Sine Identities:
(sum) sin(u+V) = sin U cos vV+sin V cos U

(diffy  sin(u—Vv) = sin ucos v—sin v cos U

Tangent Identities:

tanu +tanv
1 —tanutanv’

tanUu —tanv
diff tan(lU—V) = ——M———
(diff) an( ) 1+tanutanv

(sum) tan(u+v) =
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Evaluate
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Evaluate csc(a + () using the given information.

Given: tana = -2,
4 S
and sec,@’:§7 3%<,8<27r - ﬂyA =
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a~d

C“5c(o§1—§3¢ SW\(O'T[S)

Sin(Ae@d= Siax Gisp + SN Cs<
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Finally,  Cse (og+B) = o+ 17
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Verifying Identities
Let me verify the identity
csc(x) — sin(x) = cos(x) cot(x)
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Verifying Identities

Some things to note:

>

| 4
| 4
| 4

v

Verifying an identity is NOT solving an equation.
We do not "do the same thing” to both sides.
We do not assume the statement is true. We SHOW it!

Pick one side, and apply identities to it. The goal is to transform it
to the other side.

Usually try to work with the most complicated side. (It's usually
easier to simplify a complicated expression than to complicate a
simpler onel)

Sometimes it helps to write everything in terms of sines and
cosines—not always, but often.
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Verify 1iinx — Itcosx

Cos X sin X
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Verify SN = Y) _ panx tan y
Cos X cos Y

L\){\,\\ s Qa A'\Q’\‘@\-LV\CJL CSQ 61/\8191 ‘(\bfr\a\JDLO—\

S (X~\j\ = S &y — S‘.J\\j Cos x
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Do

S Gy Siny, Gt
Cos x > o x Ca\fkaj
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