Name: Date:
PC: Trigonometric Identities Ms. Loughran

The Pythagorean Identities
sin@+cos’ 6 =1
tan’ 6 +1=sec’
cot’ @ +1=csc’ @

You are familiar with the following reciprocal identities:

secld =

,co80#0 cscd=——,sinf =0 cotd = ,tan@ =0

cos® siné tan

And the quotient identities:

tan@ = Smg,cosﬁqé{} cotQ:C?SQ,sinBiO
cosd sin@

An identity is an equation that is true for all permissible replacements of the variable.

Proving an identity:
To prove that a trigonometric statement is an identity, note:

1. The object is to show that the two sides of the statement are equivalent.
= You may work on only one side and show that it is equivalent to the other.
» Work on the more complicated side.
= You may work on the two sides independently until you arrive at equivalent
expressions.
> You may not perform operations involving the two sides simultaneously.
You are not solving an equation. That is, never cross the equal sign for
any purpose. As a reminder, use a line between sides.

2. Use the basic identities to transform one or both sides of the proposed identity.
= A general starting point is to rewrite expressions in terms of sine and cosine, but
be alert to situations when a Pythagorean substitution is appropriate.

3. After replacements have been made, do the algebra suggested by the form of the
expression.
= If there is a complex fraction, simplify it.
= If there are two fractions, combine them.
= Look for possibilities of factoring.



Exercise Set A

In 1-29, for all values of the angle for which the

expressions are defined, choose an equivalent expression.

-1
1. = is equivalent to
(1) secA (2) —secA (8) sinA (4) —sind
cotf .
2. ch is equivalent to -
(1) secd (2) sin@ (8) cos@® (4) csch
secd .
3. pr is equivalent to
(1) sin@ (2) cos@ (8) tan@ (4) cot @
sing .
4. ] is equivalent to
(1) —cos @ (3) 1-cos@
(2) cos 6 (4) 1+cos@
gin? 4 . .
5. o A is equivalent to
(&) cos A @ sin Acos A
(2) sinA cos A (4) 84
sin A
6. sin @ is equivalent to
tan@ 0 secd
( ) ece (2) secO (3) sec @ (4) EE
7. The expression m‘;"‘ is equivalent to
Bec* x
(1) sinx (8) gintx
cogx
(2) sinx cos x (4) Solx
sanx
8. /22982 5 equivalent to
sin* @
(1) 2tan @ (8) 2cot @
(2) V2tan#@ (4) V2cotd
9. (tan 8)(csc 8) is equivalent to
(1) s5inf (2) cos8 (8) cscf (4) secd
10. (cot 8)(sec 8) is equivalent to
(1) tan@® (2) cos @ (3) cot& (4) cscl
11. tan A + c08 A - csc A is equivalent to
1 . 1
1)1 (2) 5 (3) sinA (4) ey
12. cscy + 1 is equivalent to «
cot y
siny+1 1+cosy
(2) e 4) o
18. sec x — tan x is equivalent to
1l-sginx
(11 3) e

(4) o8- —sin? z

(2) cosx—cotx
sinxcosx

14. sin 6 (csc € — sin 6) is equivalent to

(11 (3) tan8-1
(2) cos 6 (4) cos? 8
15. cos y (csc y — sec y) is equivalent to
(1) coty -1 (8) 1-tany
(2) tany -1 (4) —cosy
16. cot? § is equivalent to
1 ek
(1) g (3) 1-cos*@
(2) cos? 8 (4) —c0s20
1-cos?@

sin? x + cos? x
17, === =

CosXx
(1) sinx cos x

(2) tanxcosx

is equivalent to
(8) cscx
(4) secx

o2
18. cos A + ‘"’;n—A is equivalent to

05 A
(1 (2) secA (8) cscA (4) cosA
19. 4 + cos® A is equivalent to
1) 5 —sec’ A 3
1) c (3) ec.‘, '
(2) 5-sin%A (4) 5 +sin’A
20. — ];, - 1 is equivalent to
gin‘ A
(1) cot’A (8) sec?A—-1
i 2
(2) cos?A (4) Sn_A4-1
sinc A
sino cos8
21, e is equivalent to
1
(1)1 (2)sec® (I e (4) smemse
22. & is equivalent to
l-sin®x
(1) cos?x (8) 2
Bl.l'l
(2) tan? x (4) 1-3sin%x
ms:_sm X
28. L95%_ 5 equivalent to
1+ sinx
cosx
(1) cosx +sinx --*-—-1—*—-
co8x +8inx
. 1
(2) cosx —sinx (4) ——
24, sin @ (ﬁé’ -sin 6) is equivalent to
(1) ~cos®g (8) 1-cos®@
(2) 0082 g 4) 14+ c052 g



1-tan? @

2(1 +cos A) : ivelent Ao 29, . l-tan?g . .
25. sin? A+cosA+cosl A - Cavalen : 1+tan?6+2tang 18 equivalent to
2 2
—  (4) = tanf -1 1
R R Ggm W () g @ L4
cos?B _ _. . . o) l-tan® 1
6. g tSin B is equivalent to (2) T 4 1 L
(1) 1 2) 1 @) -1 (4) cos*B 30. The expression tan » is not equivalent to

B inB .
csc § (1) sinx sec x (3) cotxsin x

27. sin' B — cos® B is equivalent to

sinx
(1) 1 +cos®*B (8) sin’ B + cos? B 2 s (4) Eoioz:—;“_x.

(2) 1-cos®B (4) sin® B —cos® B

28. sec?x + csc? x is equivalent to
(1) sin®x cos®x (3) 1+tanx

(| ST, S, (4) 1 -tan®x

In 31-35, rewrite the expression in terms of sin 8 and
cos 8. Express the result in simplest form.

31. sin & sec @ cot @ 84. cot @+ tan @

2 0 2
sin? x cos? x 82, %g- 85. secO—tan P sing
83 L 4.1 .

gec? §  cge? g

Exercise Set B

In 1-27, prove that the given statement is an identity 15, cosfsin? g

=co0s8 +cos? @

for all values of the angle for which the expressions are 1-cos@
defined. T
16, 2RY-C0l0 _g.in29-1
1. sec 6 -sinftan @ = cos tang +cotf
2. tan @ + cot @ =sec O cse @ 17. cscx—sinx = Sotx
secx
3. (8inA +1)(cscA—-1)=cos A cot A
) 18, tanxeselx _ ..
4. (1+cs¢c6)(1-sinb) =cot & cos § " l4tan?x
tand +sind _ . inx+tanx _ .
5. cacA+oot i~ FinAtanA 18. 5_1_@;____3““
6. sin?x(1 + tan®x) = tan? x .
) 20, $indtanb+cosd _ .. .24
7 1 = sinxcosx cosd
" tanx—cotzr 2gin? x— :
TS st 91. #n0cotd + cos?@ _ . o
8. mw*cats:tanl?«r-secﬁ 1+ cosé@
cos@cot@
22- cosf 1

9. sinx +1+ccsx

- =2cotxsecx
1+cosx sinx

2
10, 141 __ tan’x
cos5x secx -1

11, iﬁa-nzig- =sec? @ cse? @
—cos

- 2
12. 2cos2x-1=1-tan’x

1+tan? x
18. %%:cscx(l—sinzx)

14, S0808in0+c0s8 4 0. o0
cos® @

sinBtanf +cosf sec? @

2g=_.1 . 1
23. 2cac?@ T+cos0  1-cosd

in2 g Sing+tangd
24. cos8(cos@+1)+sin2 0 S o

sinx -cosy _secy-cscx
sinx+cosy secy+cscx

25.

l=-cos8® _ sin®
28, sin® 1+ cosd

27. (tan@ +sec@)? = L+8ind sins
1-sing



