Exercices 1.6
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62 The trigonometric functions and their properties

d. cot (-—:{-), ( (e\—,. sec (——73—5),
cot (—-g—t), h. cs¢ (——g—),
j. csc (-—%)’ /@ tan (__%r)’

3. Using the fact that sin (xr — X) = sin x and cos (w — X) = —COS x, develop
'.,,-" expressions for
cot (x — x),

D tan (r — O 7
c.) sec(x — x), 4/ csc (r — x).

Use the information a#quired in Exercise 3 to evaluate

T

(%
' @ tan:‘l}, /_b'./ sec ég_ / o7 osc 2—375,
d cot3-i, @secz-zy f tanéﬁ,
. 7 . 3 . 5
@cot%’f, h. csc?%r-, @cots—g,
j. tan Z;—’ @ csC 5——67—[1 1. sec 3—475
fVS Use the fact that cos|(x + ) = —COS X and sin (x + 7) = —sin x, t0 develop
expressions for
a, tan(x +7), cot (x + =),
¢ sec(x + 7)), csc (x + 7).

6. Use the information ‘acquired in Exercise 5 to evaluate
S T 4z
@ sec T y (\P. csC r3 ’ / tan —3— 3
Tz B Sw 4r
d. COt—6-, @ CS! i’ f. cot T
O tan——, h. sec%’—[, @ cotgg,
iR csc4T7r, @see 1675, L. tan‘%’—r-

In each of the followin exercises, use the given information to evaluate all the
remaining mgonometnc unctions.
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1.6

Solution

The other trigonometric functions

63

Since cos x > 0 and sin x < 0, x is in the fourth quadrant. sec x > 0; the others

are negative.

sinx = —a /1 —cos?’x = ~—\/1

sin x
tanx = —-¢
cos x
cotx = —1
tan x
1
CSCX = ——+
sin x
Example
3
tan x = —% sin x > 0.
Sotution

Since tan x < 0, sin x > 0,
negative.

sec? x

5,
2!

/13 |

CBC X

secx = —-—1—3- tanx>0

Cos X = L_, tan x < 0.

cotx=—;‘-, csex <b

_,

15
15

—_—,

8
17

-5

is

]

/tan x = 1 cos x > D. oy
I

225
289 ©

64

28~

Sleo

in the second quadrant. csc x > 0; the others are

25
16’

tan2x+1—2—+1—
5 .
-7 since secx < 0,
_4
5’
_4
3

s (9()-3
cos x tanx = 3 4) =3
1 _ 5,
sinx ~ 3
8. cscx=2“é3,secx>0.
= 10. 51nx—j-§,cotx<0
12 cscx = —-i—;, cosx <O.

“ 14, secx = —g—-: sinx > 0.



Exercises 1.6

1. a: tan(~x)|= —tanx. b. sec(—ix) —
¢ cot(~x)|= —cot x. d. csc g—ﬁ = Sfi:c'x
2. a. -1 c. -2 or _2-\/3—
3 3
e 2 g — 1
- W3
; i —4/3 k. —3
- & tan(x —|x) = —tan x. b. cot(z — x) =
C. sec(r —x) = —sec x. 4 s ((I - ;)) = csccgt x.
4. a. -1 2 2/3
c. ﬁ— or 3
e —2 1
8. ﬁ
i —4/3 k. 2
5. a. tan(x + @) = tan x. b. cot(x 4+ =) = cot x.
c. sec(x + m) = —secx. d. csc{x + 7)) = —cscx.
6. a. —4/2 . c. «/13
e. —a2 £. WA
. 2 _2/3
i 1 k. _«/—T or =3
5 13
7. sinx=—%—§,co x = 13,tanx-~§2,cotx—r2-,cscx -1
9. sinx= J_I_—S_’ cos x = 725—-, cotx = 2, sec x =__‘V25 cscx =4/35.
11. sinx=—%,tanx—- g,cotx 3,secx——___—" cscx=—-—---"313
. 3 1 o _ — A 10
13. sinx = “.ﬁ’ Cos X = —ﬁ' tan x = 3,s5ec x = —4/10, csc x 5=

Review Exercise
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12, a. c..1 e. 1 g —



