B

LCD

Add numerators

Expand (1 + cos a)* Y
Pythagorean identity
Factor out a 2

Reduce

Reciprocal identity (i -

it we multiply the numera- §
; is similar to rationalizing ¥

numerator and
inator by 1 + sin ¢

‘out the denominator
i

E
an identity

s identity by multiplying
1. B

q ,

four own words and

i
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Prove that each of the following identities is true:

® 1
<« 3.

7.
8 o
< 11
13.

15.

& 17,

19.

21
23.
25,

27.

29.
31.

33.
<P 35.
37.
39.
41.
43.
45.
47.

49,
51.

cosftan f = sin @
csc 6 tan 6 = sec f

tan A
ec A
secfHcot@sinf =1

=sinA

cos x (csc x + tan x) = cot x + sin x

cotx — 1 = cos x (csc x — sec x)
cos?x (1 + tan?x) = |
(1 — sinx)(1 + sin x) = cos®x
cos*t — sin*¢
S =cotfr—1
sin“ ¢
. cos? 6
1 +sinf = 1—smd
1 —sin*@
1 + sin?@
sec’ @ — tan? @ = '1
1 + sin?6
cos? @

= cos? @

sec’ @ — tan* @ =

sin? # — cos? @
sin 6 cos @

csc B —sinB =cotBcos B
cotf cos @ + sinf = csc @

tan f — cot § =

cos x 1+ sinx
: =2secx
1 +sinx CcoS X
1 1 ;
= 2csc’x
1+ cosx 1 —cosx

l—secx_ cosx — 1

I1+secx cosx+1
cost 1 —sint
1 +sinr cost*

(I'=sin#)* 1—sint

cost 1 +sint
secd + 1 _ tané
tan @ secd — 1
1 —sinx
T = (secx — tan x)?
1+ sinx
1
secx +tany = ————
) secx —tanx
sinx + 1
= tan x

cosx + cotx
sinffA —cos*A =1—2cos?A

2.
-4,

" cscA

. 8.
10.

12,

14.

. 16.

18.

- 20.

22,

. 24,
26.

- 28.

30.
32.

4.

' 36.

38.

- 40.

42.

44,

46.

48.

50.
52,

secfOcotf =cscl
tanf cot@ =1

cotA

=cos A

tanf csc B cos @ = 1
sinx (secx + cscx) =tanx + |
tan x (cos x + cot x) = sin x 7 1
sinx (cot?x + 1) = |
(1 — cos x)(1 + cos x) = sin x
sin* t — cos* ¢ 4 b
o 5 = sec’t — csc?y
sin? ¢ cos? ¢
i cos® A
1 —sinf = m
1 —cos*f
1+ cos*@
csc’ @ — cot2 @ = 1
1 + cos?@
sin? 6

= sin’ @

csctf —cot* @ =

sin # — cos @
sin # cos @

secB —cos B =tan Bsin B
tan 6 sin 6 + cos @ = sec §

COS X 1 —sinx

sech —csch =

1+ sinx cos x
1 1
+

T+t —————=2sec’yx
1 —sinx 1+ sinx

cscx — 1 1 —sinx

cscx + 1 1 +sinx
sin ¢ _ 1 —cost

1+ cost sin ¢

sin® ¢ _ 1 +cost
(1 —~cost® 1-—cost

csc B — 1 _ coté

cot 6 cscf + 1

1+ cosx

(csc x + cot x)?
1 —cosx

1

———— =c¢scx + cotx
cSCx — cotx

cosx+ 1 :
——— =sinx +tanx
cot x

cos*A —sin*A=1-2sin?A4
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) 2
sin® B — tan’ B cot? B — cos? B
83, ——M < sin? B 884 ———— F cos’ B
1 —sec?B csctB—1
sec® y — tan* : csc?y + cot?
55, LYY g 5. SLXTET oy
sec?y + tan® y cscty — cotty
sin*A — 8 1 —cos®A
57.,——=sin2A+25inA+4 58, ————— = cos’A + C0os A + |
sindA — 2 1 —cosA -H
- 1 —tan’t? 1+ cott
<y 59. = sec’t + tant 60. = ¢sc?t — cott
1 —tant 1 +cott
tan x _ sin? x + sin x cos X
i " sinx —cosx cosx — 2 cos’x
cot* x _ cos*x sinx — cos’ x :
" sinx + cosx 2 sin* x — sin* x |

The following identities are from the book Plane and Spherical Trigonometry with
Tables-by Rosenbach, Whitman, and Moskovitz, and published by Ginn and C@m.
pany in 1937. Verify each identity. 2
63. (tan § + cot 6)* = sec? § + csc? 6

tan® ¢y + 2
e 4, ——— =1+ cos’
6 T+ a0 ¢ 1 + cos® ¢

1+ si 1 —si
S%nd)— S%n¢:4taanasccd>
1—sing 1+singd

cos 3 sin B

66. + =sinfB +
6 l1—tanB 1-—cotf sin B + cos B

65.

Use your graphing calculator to determine if each equation appears to be an identit
or not by graphing the left expression and right expression together.

1—sech cos 6
67. (sec B — 1)(sec B + 1 = tan’ B - =
k¥ X ) cos 8 1+ sect
. tan { sect— 1
69. sec x + cosx = tanx sinx i =
sect+ 1 tan t
cos A —sinA
71. sec A — csc A =———+—;— 72. cos* @ — sin* § =2cos’f— 1
cos A sin A ‘ |
1 * 1 sin?t+ 1
.73, — —— =2 sec’ X 74. cot*t — tan*t =
1—sinx 1+sinx cos® t

Show that each of the following statements is not an identity by finding a value Of
that makes the statement false.

75. sin® = V1 —cos* 0 76. sinf + cos 6 =1

78. tan® 0 + cot?f =1

77. sin@ =
A cos 6

S 79, \/sin? § + cos? § = sin 6 + cos 0 80. sinfcos 8 =1 ‘




