Examples of Using and Verifying | dentities Chapter 5 Sections 1 and 2

In the following examples, we will be using the fundamental identities on page 191.

Example: Find sins if coss = 8 andsisin quadrant 1V.

17
Solution: Use the identity
cos’s+sins = 1

(%)2+sinzs= 1

sin’s=1- (%)2

i 2a _ 225
Sins = 589
SincesisinQIV, sins < 0, and so
ins = — /&
sins = 589
ins = 15
Sins = —5
Example: Find sin6, given that tanf = — B cosf < 0

Solution: Start with the identity
tan?0 + 1 = sec?0

(—£>2+ 1 = sec?

5
2—35+1=secze
28 _ o2
55 sec-0
Since secl = L,wehave
coso
1 _28
cos?0 25
20 _ 25
€os<0 = 58
Finally using the identity cos®s+ sin?s = 1
58 +9n0 =1
L on _&
sn<g =1 58
- _i
sn<l = 58

Because tangent and cosine are negative, 6 isin Qll and sind > O:

: _/i
sino = 58

Simplifying the radicals gives



37

SN0 = =37~

Example: Write the expression in terms of sine and cosine and then simplify
—sin%0(csc?0 — 1)

Solution: cscO = 1 and so we have

sind

—gm@maﬂe—l)z—gn%( 1 —1)
sin<o

=—-1+sn%0

= —(sin?0 + cos?0) + sin?0
= —gin%0 — cos?0 + sin%6
= —cos?0

Example: Simplify the expression
1 _ 1
1+cosx 1-cosx
Solution: The common denominator is (1 + cosx)(1 — cosx) so that we can write the
expression as
1 . 1—cosx _ 1 .Ad+cosx _ 1-cosx _ _1+cosx

1+cosx 1-cosx 1-cosx 1+ cosx 1-cos?x  1- cos?x
_ 1-—cosx—1-cosx
1 - cos?x
_ _—2C0SX_
1 — cos?x
_ —2C0SX
sin?x
— pLosx . _1_
sinXx  sSinx
= —2C0otXcscX

Remark: We can visualize the identity by graphing Y ; = 1+ %osx 11— iOSX and

Y, = —2cotxcscx and seeing that they produce identical graphs
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Example: Verify the identity, showing all steps:
COSX — SeCX = —sinxtanx

Solution: In general, proving an identity involves transforming the expression on one side of
the equation to the other side. In some cases, we may work on both sides of the equation until



we come to a common expression. In this example we start with the left side

COSX — SeCX = COSX — reciprocal identity

1
COSX

2
_costx 1 ;
= Cosx — Tosx common denominator

2 .
= %{é;l subtract fractions

C0S?X — (COS?X + Sin®X)

= COSX Pythagorean identity
N2
= 20X simplify numerator
_s8nx , Snx

= —=1" * Cosx expand fraction product

= —sinxtanx quotient identity.
Since the left side isequal to the right, the equation is an identity.

Example Verify the identity, showing al steps:
sinx—1 _ SinX+1 _ gianxsecx
snx+1 snx-1
Solution: Again, we begin with the left side, getting a common denominator of
(sinx+ 1)(snx—-1)
sinx—1 _, sinx—1 _ sinx+1 , sinx+1 _ sin®x-2sinx+1 _ sin?x+2sinx+1

expand fractions to cc

snx+1 sinx—-1 sinx-1 snx+1 1—sin?x 1-sinx

= —4SNX_ " combine numerators
1-39n°x

_ —4sinx h i i

= —43nx orean identit
cos2x Pytheg Y

_ sinx 1 i

= —425sx * cosx ©€xpand fraction product

= —4tanxsecx fundamental identities
Since the left side isequal to the right, the equation is an identity.

Look at Example 5 in the text/etext on page 200. In this problem, each side of the equation is
reduced to a smpler expression involving only sines and cosines.



