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Dul' =05 i~ The consideration of amplitude 13 independent of the considerations
of phase shift and fundamental period. The student should be able to combine
different amplitudes with the other two variations of the sine curve at this point.

Exercises 1.5

Give the amplitude, phase shift, and fundamental period of each of the following.

sy
R
X1/ v =i s = e TE N
N ¥ = §in (x+ 2) 2. v cos(x 2)
Kg/ ¥ =cos (2x + =) 4.y = sin 3x — 7).
“ )%’6 /oy =2sin(x + =z /6/ y=3cos (3x + 2=).
\“{.'7] = ~3c0s {26 ~ £} 8. p=-2sin(3x - ).
R 2 .
Graph each of ihe following.
E » == sin (x A if—) 0. y=cos (x = ;f—)
“H. oy =cos (Zx 4+ ) 12, p = gin {3x ~ 7).
L e 2sip {x + =) 4. v = 3cos 3x -+ 2a).
15, y=-3cos {2~ 3} 167 » = —2sin (3x~ Z). 3

1.4  The other lrigenomairic functions

In addition to the sine function and the cosine function discussed in Sec-
tion 1.2, there ave four other trigonometric functions—the tangent function,
the cotangent function, the secant funciion, and the cosecant function. These
four functions are defined in terms of the sine function and the cosine function,
All four are defined in this section.

The first to be considered is the tangent function, defired next.

o . | |
s {Qﬁr tangent function = {(x, y)ix &€ R, cos x 2 0, and y == sin x/cos x}.

\1\"‘* . We usually write tan x = y to indicate that the ordered pair (x,y) belongs ‘
L3 &

to rhe tangent function. ) r

Recall that the domain for beth the sine function and the cosine function
is the entire set of real numbers. This is not the case, however, for the tangent
function, The iangent function is pot defined at a number x for which cos x = 0,

If we conmsider the graph of the cosine fumction (Figure 1.28), we see that
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Recall from Section 1.2 that for every real number x, sin? x 4 cos? x == 1,
If x = x/2 + nw, where n & J, we can obtain

sin*x | cos®x 1
5 = = T
cos*x ' cosx  costx
(sin Jc)2 . ( 1 )2
v = | —] "
cos x/ COS X =4
tan® x + 1 = sec? x & g+ (li" e
. . ) ﬂf’T;) e
Thus, iIf - = =% % =z, where n e J, % 4=
tant v 1= ses? 1, /';—

In similar fashion, if x %= nx, where n € J, we have
sin®x | cos®x i
T S v == b
sin*x ' sin®x 7 sin®x

l_‘_(cosx)ﬂ_( 1 _)2:
"lsinx/ T \smx

I+ cot? x = csc? x,

Thus, if © = #=, where n & J,
£ l

TR b b | eemnpmel

These last two equations will be of use in the homework. Since they are
basic identities that will be used frequently, the student should learn them.

_} Recalling that sin {—x) = ~sinx and cos (—x) = cos x, develop expressions
for

"
@tan(wx}, @ sec {—x), @Cot{-—x}, @ cse (—x).

2. Use the information acquired in Exercise 1 to evaluate

& ton () b see (~Z), " oo (=), £ %
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i T T
d. cot (—a—)’ e sSec (“'3-); a‘):
@__ cot {—73—’:), h. csc ( I), ( %) :
j. csc (—g>» ; @ tan( g} . sec (—g)
3. Using the fact that sin (x — x) =sin x and cos (x — x) = —cosx, develop
expressions for
7
ay tan (x — x), b} cot(z — ),
c./ sec(m — x), - (= — x}.

4:  Use the information acquired in Exercise 3 to evaluate

3 - S 3 A

@ tan 7> b see T ‘:/e/./cacT,
I /7 I - S

d. cot T Lf;) SeC - f.\ tan =
'_\_'\. 2 kFs = S
C%/Cot T h. csc e O cot -
2x & S I

1. tars“:i_, @ CsC f sec >

5 Use the fact that cos (v + 7) = —cos x and sin (x + #} = —sin x, to develop

expressicns for

ﬂ.[ tan (x + =},

_ b oot {x + =),
¢, sec(x + ), ] ese (x4
[-u/ L/

5. Use the informartion a2cquired in Exercise 5 to evaluate

Cs"i} sec % ‘b oesc zé’_l, @) tan 1_11
d. cotzé—r, CC)—/\J CsC %_I- £ (’OE%I-
(:g) tanzéir.' h. sec:%-r. @ cot%’r,
Ioese %T é}sec ZéZ I, tan%—:n«

In each of the following exercises, use the given information to evaluate all the
remaining trigonometric functions.
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Sinee cosx > 0 and sinx < 0, x is in the fourth guadrant. sec x > 0; the others
are negative.

B £y i
~Cosx 13
oo s fp 798 e B
sinx = —a/1 — cos’x = ,\I 555 = ’\/1"8"5)” T
ta _sinx _ _ &
DE=esx 1%
cot x = L —wE-
T =y~ 8
csC X = . eil. o
Tsnx T 8
Example
3.
tap x = —=, sinx > 0,

4 ’

Com

3 )

Saluiion

Sipee tan x < 0, sin x = 0, x is in the second quadrant, cscx > 0; the others are
negative.

secixwtem'—‘x-i—1’—9——'-1—E
- 18 T 18
i .
secx = ~g since sec x < 0,
COS X == S
-5
cotx = .
-3
Gince 22X . tan x,
cos x

(1]
——
S
|
ol Goa
——
I
UI‘ L

Sinx = CcosXx fan x = (u

1 5
C5C X = o = o
SN X 3
. T
secxmw%é,tanx>0. 8. cscxm"’g?’,secx“)o.
: 1 ! 2 3
tanxmﬁ-,cosx}()u_u: 10. smx:zﬁ,cotx<0.

13 cotxm—%ncscx<.0. 14, secx = =, sinx > 0.

L

@Ocosxrl—/—zﬁ:tanx<0. 12, csc;ri‘w—%:cosx<0.
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Exercisas 1.5 £
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Exsrcise: 1.4

1. ar tap(—x) = —tanx. b. sec (—x) = sec x.
¢. cot{—x) = —cot=x. d csc{—~x)= —csCx.
~-2 24/ 3
2 a. o ] c. ;—ﬁ or -3—
e 2 g — L_‘_
o]
i, =3 k. —a/3
3 a. tan(wr — x) = —tan .x. b. cot(r — x) = —cot x.
c. sec{x — xy = —secux d. csc(or — x) = csc x.
2 23
4. a. —1 . = pus
. ~ or 3
5 1
<. =i g. -~
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i —&/3 k. 2
5 a. tan(x -+ =) =tan x. b, cot(x 4+ x) = cot x.
c. secf{x + 7)) = —sec x. d. cosc(x 4 @) = —CsCx.
6. a. — 2 ¢ w3
- i
) i
& o z :
2
i i k. -%or~" 33
7. sinx = - COS X = -1 tan x mlg cot x = | C8C X == AT
: 13 130 52 122 12

9. sinxm%, cosx:%, cotx=?.,secx=_“25, cscx = A/ 5.

B __3 2 _ /13 o /13
11, sinx= m,lanx_ z,cotxﬁ 3,secx—7,cscx~_ e
o B I - a8 o — 10
13. sinx == m,cos.x m,tanxmB,secxw /10, cscx = e
Review Exercises
3 1 . 4 i1 .2
1 a. ——2“ c ﬁ e 1 @ 2 1 ﬁ k. ﬁ
12. a _——"22 c. 1 e. 1 g wg i 2
Chapter 2
Erarcises 2.1
3 ] n o AS3 1 3 ~1
1. ge@,cos%——sm%—w 5y = Ty 2 1
5. 0=e@:cos(2-0)=cos0=1;2¢c080=2(I)= 251
9 z59;51n-7;—=1,—2—51n:r=—,1}—([}}=0:,é1
T 1
tan — + 1 + 1
13, Teg; —2 V3
[ > T 1
sin 5
2 2
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The equations in: exercises 9, 22, and 23 are conditional equations.

10, cos 6 cos (—#) — sin 6 sin (—@) = {cos O)cos #) — (sin 8) —sin &)
= cos® § + sin® 4
=i



