i - Now iets take a shghtly dlfferent approach to venfymg 1dent1t1es Instead of usmg the deﬁmtxons 3 '

of the tng functmns we 11 use 1dent1tles that we ve aiready estabhshed to venfy new ones S

Factor out cosé.

cos@tan?d + cosf = cosf (tan?d + 1)

= cosfsec?d Use the identity tan?8 -+ 1 = sec?6.

Use the identity cos 6 = -7

Cancel one factor of sec8.

Note the form of the example. We start with the more complicated side of the identity, cosf tan?8 + cosé,

and end with the simpler one, secé. At each step, we use either an algebrajc technique, such as factoring or

canceling, or a substitution based upon a previously established identity. -

g/ Complete the steps to verify the identity sin + sinf cot?*d = cscé,

‘A" Thm 5’
Thrmgh ChﬂsT'

,.w“f"”*\

1. sind -+ sindcot?d = sind ( ) Factor out sind.
= sinf Use the identity 1 + cot*8 = csc?d.
_ ) . NP
= csc?é Use the identity siné pys
= ¢sch Cancel one factor of cscé.

Let’s try another one! In this one, you will need to use a different form of an identity that you already know.

The identity sin?6 + cos?d = 1 can be rewritten as sin?¢ = 1 — cos?d by subtracting cos?¢ from each side.

5/ Complete the steps to verify the identity cosé(sect — cosf)} = sin6,

2. cosf(sech — cosé) = cosf — cos?d Distribute the factor of cosé.
= cosf - cos? 6 Use the identity secd = --—;-5
= -~ cos* 8 Cancel one factor of cosé.
= gin?é Use the identity sin*# + cos?6 = 1 in the form

sin?6 = 1 — cos*é.

Score this page. D

Correct mistakes. Rescore.

§/ For each activity, one identity is verified. Follow the pattern of the given verification to verify the

other identity or identities. The identities in the box below may be used in the verifications.

1.

sinfcscd = 1

sinfcsch = sind 1
gin g
=8|
sing = tand
sin(90° — 9
sind _ sinéd

sin(90° — 9)  cosé

= tané

sinfisecd = tané

sinfsecl = sind

cosf

- sinf

cosé

= tan#

i

sinfcotd = cosd

sin@cotf = siné cosd

sinf

= cosf

tandcsch = secd

tanécsch = sing | _1

cosf sind

1

cosf

= sech

cosésectd~ 1

cosf

—_— e = COLE
cos(90° ~ §)

cosfcsch = cotd

cosftan = sind

cotfsech = csch

tanfcotd =1

sind _
cos(90° — 9

"iarie;—;

Rectprocal Identlties

-' cscB——}—m".-
escd > Smﬁ 3

Pythagorean ldent:tles :  _

L sing coszﬂ“ 1
tanZH + 1 = secZB
1 + cot26 cscza

Quotlent Ident:tles

g 0059. o
: to

- CO
cosd e . Slﬂg :

* Cofunction Identities

' cos (9(3"_ —6) = cos % ~) = sind

22

Score this page.

L]

Correct mistakes.

Rescore. D
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L, Match each step of the verification with an explanation. Write the corresponding letter in the box.

1. tand+ cotd = sin g + cosd

cosf siné

.. Sin6 sing , cosf  cosé
cosf sinf sinf  cosé
L ) 2
.. sin é i cos*o
sinfcosd sinfl cosé

sin?@ + cos*é
" sinfcosd
1
sinf cosé
1

sinfé cosé#

= cschsecH

A

G

Multiply each fraction by 1

Use reciprocal identities.

Add the fractions.

Use quotient identities.

Multiply each pair of fractions.

Rewrite the fraction as a product
of two fractions.

Use a Pythagorean identity.

E/' Study the verification on the left and then verify the identity on the right.

cscd —sind = cosf?'c'o'té'-';_':'_t': T

2. e .!.':'sec@;'—'ct)st?#'sint:’itan'f? _
sech — cosf= —- cosf
cosf
= 1 oep. cosb
cosf coséd
_ 1 _ cos'f
cosf cosé
_ 1—cos*d
cosd
_ sin®#
cosfd
- sing  sind
1 cosé
= sinf tanf

E/ Verify each identity on separate papexr

Now lets look at another set of baszc 1dent1t1es that follow easdy ﬁrorn the deﬁnmons of the ’mg
functions. These 1dent1t1es express relat10nsh1ps between the value of the ‘mg functlon of an
angie ancl the value of the same trig functl()n for the negatlve of the angle O

EvenlOdd Identities

cos( Q)MCOSH o

To see how these follow from the definitions, let’s consider the relationship between an angle 8 and its

negative. The difference between the angles 8 and —# is the direction of their rotations.

The graph at the right shows the important details about

the angles. The terminal side of —@ is the reflection of same value

1
I
1
I
1
1]
\,
f
]
t
t
!
]
i
i
k
[}

the terminal side of @ across the x-axis. So, for a point of x

(x,v) on the terminal side of 8, there is a corresponding

m_/””e }

point (x,—y) on the terminal side of —§ with the same r opposite
x-coordinate but opposite y-coordinate. Three of the values of y
identities are established below. oSy el

sin(—-f) =L =-2 =

=2

—siné cos(—@ =2 = cosf

¥ Lo X x

-

f(x) is called an even function. The identities above show us that

?@/%A function f satisfying f(~x) =
—f(x) is called an odd function.

cosine and secant are even functions, A function { satisfying f{—x) =
The remaining four trig functions are odd functions.

'0dd functlons have graphs that are symmetnc Even functlons have graphs 1.hat are symmem -

w1th respect to the ongln as shown in the graph

wﬂ:h respect to the y

-axis as shown in the grap

ofy

\ /\w
(—=, ~y}\/

(wx,y%kﬂx,y)
o\

sin(90° — ) _ cot 6

ek 5. secd— sin’#sechd = cosé
cos(90° — @)

3. sinf{(cscd —sind) = cos*d 4,

Score this page. D
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v =sinx V= COS X

Try graphing v = sin(—~x) and y = —sinx to verify that you get identical graphs. Remember that this

Correct mistakes. Rescore.

is a way to help you see that the equation sin{—6) = —siné is an identity.




The even/odd identities allow us to rewrite any trig expression with a negative angle measure as a

trig expression with a positive angle measure.

sin(—40°) = —sin40° cos(—40°) = cosd0° tan(—40°) = —tand0°

g/ Use an evex/odd identity to rewrite each trig expression using a positive angle measure.

1. sin(—100°) = 2. cos(~100%) = 3. tan(—100°) =

4, csc(—100°) = 5, sec(-—-100) = 6. cot(—100°) =

7. sin{~— %} = 8. cos{(~ -;T—z—) = 9. tan(~ »13%) =

10. csc(~ —;—;—) = 11. sec(— %} = 12. cot(~ %) =

E/ Identify each trig function as either even or odd.

13. sine 14. cosine 15. tangent

16. cosecant 17. secant 18. cotangent

g/ Match each trig function with its graph and state whether the function is symmetric with respect
to the y-axis or with respect to the origin. Use your Trig Study Noteboaok to help you identify the
graphs if you need to.
19. y=tanx A
Graph:
Symmetric with respect to
the

20. v = cscx
Graph:
Symmetric with respect to
the

21, y=secx C D
Graph:
Symmetric with respect to
the

22, y=cotx

Graph:
Symmetric with respect to
the

T The next two 1dent1tles that we WIH. study are dlfferent than the ones we ve seen so far in that they
SR mvolve two chstmct angles These 1dent1t1es wﬂl ailow us to express the sme or cosme of the-'su

i two angies in terms of the smes and cosmes of the individual angles

D Correct mistakes. Rescore.

Score this page.
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These identities are more difficult to verify because they involve two angles. Therefore, in this course, we

will accept the sum formulas without proof.

The sum formulas allow us to find the exact values of sine and cosine for any angle that can be expressed
as a sum of our special angles. Remember that our special angles are multiples of 30°, 45°, and 60° and
their equivalents in radians. The angle measures 75°, 195°, and - are shown below expressed as sums

of special angles. »

= -+ K
750 = 4594300 195 =150°+45° Ty 3y

Now we will find sin75° using the sum formula for sine.

sin75° = sin(45° + 30°) = sin45° cos30° + cos45° sin30°

BB B 1 B
2 2 2 2 4 4 4

|- Fill in the blanks to find sin195° and cos % The unit circle
is shown at the right for your convenience,

1. sin195° = sin{150° + ) = sini50° cos + cos sin
1 +( £> - _ Ve _
2 2 4
2. COs ZE = CO8 (_E + ) = cos " cos - s$in sin
12 3 3 :
- 2 - _ _
2

E/ Use a sum formula to find the exact value of each expression.

3. cos75° = 4, sin165° = 5. sin 127 =
12
Score this page. Correct mistakes, D Rescore. D
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j'..The summ, formulas togei:her w1th the even/odd xdentltles can be used fo estabhsh our next two

o

leference Formulas

The key to verifying each of these identities is to write « — 8 as a +(— j).

sin(a — B) = sin(a + (—B))

sina cos(—B) + cosa sin(—p) Use the sum formula for sine.

I}

I

sina cosf3 + cosa (—sing) Use the even/odd identities.

sine cosf ~ cosa sinf3
E/ Fill in the blanks in the verification of cos{a ~ B) = cosa cosf + sina sinf.
1. cos{a— B) = cos(a+ (—B))
= Ccosa ~ sine Use the sum formula for cosine.

= COSa - sine ( ) Use the everodd identities.

I

cosa cosf + sinesinf

The difference formulas allow us to find the exact values of the sines and cosines of angles that can be
expressed as the difference of two of our special angles. For example, 15° = 45° — 30°, so we can use the

difference formulas to find the exact values of sin15° and cos15°,

sin15° = sin(45° — 30°) = sin45° c0s30° ~ cos45° sin30° \(0\.5
_B2 BB 1 B Z_ -2 undersTand
2 2 2 2 d s 4 K it neé;‘dn 9 |
E/ Fill in the blanks to find the exact value of cos15°. 26? 8
2. c0815° = cos(45° — ) = cos45° cos + sin sin
T S
2 2 4
I~ Use a sum or a difference formula to find the exact value of each expression.
3. cosl05° = 4, sinl105° = 5. sin285° =
6. cos285° = 7. cos 17_'” = 8. sin _1.?.?_ e
12 12

Score this page. Correct mistakes. Rescore, ‘ f
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