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Using Identities to Simplify Trigonometric Expressions

Express each as a single trigonometric ratio. Use a graphing calculator to verify.
sinzx - S\{\AK ’QB&K S (\a‘(*:j‘)" -, kx
a) 3 +1 A 1 S = 3, ity -
cos® x £25% X (2K o ey ¢ R
2
b) sinx+cotxcosx s X t(pnS tNK . 0K v (Ogay _ S 3_‘1 !
SnKx 50 X E_(;;? 5 ZinA
= (SC'X
2tanA . o
Express——z—mtermsof sin A and cos A and write in simplest form.
]l +tan“ A
2 4 208 aneh dueh A L ONR A A
e T N
l N h ,'f;.A ‘S\n‘ = -—-._ ) St g e

Factor the following trigonometric expressions.

a) 3cos*@- 3sin‘e b) sin%6 + sin8 cot?6 N
31573 -5a1d) =503 Zl#(o* &\

3 (13229~ )P Yt d) c50*3 (507

*2 (19 ">‘(‘6)(.{\15@‘(‘ Xe ){l> -5\n* (_-—’-:-— )
(1353 -3 )(x ) nns) s

= |

——
—

Complete Assignment Questions #6 - #17

Assignment
1. Verify the following identities for the given value of the variable.
a) cotx-s forx 60° b) sin?x + cos x-lforx-g

coto0® | (0560 (5\"T)+(w> Ff

e L s,\t\b()"q__3 ( (\f.i
i‘wo e i f 1

[8

,&t’;_

L3
3 = | /
/ L$5=KS.

1 = usc¢
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2. Verify the identity 1+ cot? x = csc? x for the given values:

O a) x=_ b) 120° \ |
\ (o\T) (csc Tl‘) LS= 1+ (:O'\' \z\o\ = | *@;\;—D)& = lém,)a
Q‘“‘“ (““’h. Ua\ AR |
NG =t R slaee Ve dos iy @t
24y =173 y ) >34 LS = KRS

3. Explain why verifying that the two sides of a trigonometric identity are equal for glven

values (as in #1 and #2 ‘t)o e) is insufficient to conclude
4 \a% S\o\.tw S\0WL may b equa

r\l‘[m v o*\’kk faL\\Ui A W
“3 W& s\ ar 4 equal for am vo\\urt\s \&“mta

is en%j

me'd?l?mmw ot m\ LK.
valloh f L leH
\dl.r\\'\('ﬁ is defined -

4. Use the basic identities to prove the identities in questions #1 and #2.

12) Yo grovt Gw¥X=(osk

SYA LS = (

1S= R
R - Py
kr

0S=x 19 _ XxS=2
¥ oY J Y
LS =KS .
A\‘YO vovi \'\'(,O'I'a~ -—(SC X
&
y X

S (»Y\ Eo
Rs - (5> 5

Xx
Y

x*_xk: v
»b—
LS= KS /-

1bY Yo pvovL s\nlx toyt X =1

Py

g—

33..

a.

() - 5
St L /zs/
-

5. Use the quotient 1dentmes or the Pythagorean identities to state whether the following are

true or false.
a) ci{;szx =1 +sin’x b) (sinx)(cscx) =1
A e

Cos?x = \- S\A X,

d) (tan x)(cot x) = l

e

e) tanZ x - sec’x = 1

fase,
Yot x -t y= -
R

O

¢) sinx=2x\1 -cos?x

oL
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O

W

=C};{. 5 5'\(\“‘\‘ J._

a) sin x - 1
-\ (\-sin”X)
- 05 X

d) (sec #)(sinr)(csc £)

: sin ¥
s\
— >+ant

31

sec x sin’ x - sec x

= SCQ_X(S\(\A)('\\

=_\

e

cost
sin ¢

= CO'\'t

b)

e) csc2x-cot? x

6. Write each expression as a single trigonometric ratio or as the number 1.

1

¢) —

sec 6

- LOSE

f) sin 8 + (cot 8)cos 6)

(13- =5inB ¥ (G (B

= |

. Factor to write each in a simpler form.

a)

SO
= S.\(\a~® ¥ (Oi\a L

. O -
snk

?\/\6

b) sin* 8- cos* @

= st ~tosa ) S8 t(oss)
=(5InB - (osB)(513 + o3 8) (L )
+(5in8 -Cos8)(s10d +(\0)

o) X _ sk
CcsC X - .
CoSX

A
s\l

si| sk
(Sx |

>

= - (_OSX
8. Very often in proving identities it is simpler to try to express each side in terms of only
sin x, cos x, or both. Express each of the following in terms of only sin x, cos x, or both.
@ .o s
a) tan“ x b) m
el &‘ : .
= S\n :L(\x_,_ X .
Cos X (oSX
- l/
5 T s X
d) e) cscx-sinx
1+cotx ' .
| _ - - s\)('
~ = o s\ufy sinx
¢ = |-sinX o oK
s X SMX
1 +cot?x cos?x - 1
g) oy h) —(—
- &
= 5 X 2 =i X
Sty S\ng
' cut.)(A
® - 2 — - -s’\(\)(‘fri’_’(
T SR S S\ X
L
L, WK X giny oK
K | s\
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In questions #9 - #14 assume the appropriate restrictions.

2
8% is equal to I e altD
1-sin®x X sec x °\)(
s . s€e
secx ——m- sec x
B. cscx D B. cscx
C. sinx cosX C. sinx = seey
D. tanx = seeX D. tnx
cscx o e
11. po g is equal to 12.  Which is not an identity?
|, CBX
A. cosx SWY -‘-S\‘\X A. cos’x+sin’x=1
B. sinx \ ,S—V\'( sinx +cosx= |
_-/—,-. ’€¥
@ sec x 9"6‘ (o C. sec’x-tan’x=1
|
D. tanx - > SCC{ D. tanxcotxe=l
(X
13. sec x - cos x is equal to .
1-cosx . _cosX = \ COSlX
Cos x COSX (s X C@)(
1-2cosx 2
cos x = |- o™X
X
C. sin®x . . C?s
\A X 8in 3
@ sin x tan x o X - S ‘a S\“Xi@\\xﬁ
, (oS¥
14. The expression tan;s/:c_c:s*A’ expressed in terms of sin A, is A |
sin A “AC@ v
A T dnta siof ¢ AR Cahy
1-sin‘A o), oS
tosA -
1-sin?A \
sin A —_
(oSA’
C. sin’A

0 sin A - sin> A

)
5\(\[\ (\- 3\1\}/% A SV@A‘
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1
tan x cos x cot x

O 15. Iftanxwm0,cosx=0,cotx= O, then is equal to

A |
sinl x Lt

B. sinx /i:-:—: . (OSX . cosy
@ 1 S

cos x
D. cosx
16. Ifsinxw0,cos x= 0,then 3122:'"_:%:% is equal to
A L . .
; ol ok Gl g i
B. 3 X > "o - 3
1. | 0 Sk .
@ §sm2x 3. cos¥ S _ | \(\’“X.
Lo siny 2
1 2
D. '3—CSC X
\,\l\”];\l,]‘:” 17. When verifying the identity cot? x + 1 = csc? x forx = g,the value on each side of the
identity, to the nearest tenth, is .
(Record your ?werinthenumeﬁcal response box from left to right.) 5 . 3
)
gy
| (s\}\I>
Answer Key 1

3. The left side and right side may be equal for some values, but may be unequal for other values. An identit
is only valid if the left side and the right side are equal for all values for which the identity is defined.

5. b),c)andd)aretrue. 6. a) -cos?x b) cotz «¢) cos@ d) tanz e) 1 f) csc6

7. a) —cos x b) (sin 8- cos 6)(sin @ + cos 8)

2 2 2

. | .
8. a) smzx by o sin‘ x d) sin?x ) c?s x
COs“ x Cos x COs x sinx
2 2
1
n -2 g) h) -sin x cos x D —
sin” x s x cos“ x
9. A  10. A 11. C 12. B 13. D 14. D

O

15. C  16. C 17. | s | EREE



