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01.
(a) The domainof f(z) = a® is R.

(b) The range of f(x) = a* [a #£ 1] is (0, oc).

(iii)

lim ¢*'=0, lima*==
¥ e

02.
(a) e= lne=12 2=odl= £=0|LCh
(b) e =2.71828
(c) flz)=e"012 f(0)=1
4
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lim a*=o, lima*=0
r——m =}
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2.3 28 =

01.
(a) log, = 1s the number y such that a¥ = z. (b) The domain of f(z) = log, = is (0. ).
(¢) The range of f(x) = log, z is . (d) See Figure 7.
/'/.v =log,x, a>1
|
FIGURE 7
02.
1 - _
(a) 3 (b) log;gﬁ -3 (H0ol Agl 2HE HEE)
1
03. (a) 8 (b) —
9
04. (a) - (b) 10
25
05.

Invab = In(ab)¥/? = % In(ab) = %(111 a—+1nb) = % Ina+ % Inb [assuming that the variables are positive]

06.

In 93“;1 =mnz? —In(z*:*) =2Inz— (Iny® + mz*)=2nz —3Iny —4Iln=
07.

Since a® — e®2® 4T — o Tind

08.

2 2
Since a® = e*'me_ 0% —e* =210

09.

@e™* =6 < T—4r=m6 < T7T-lnb=4r & z=

(7—1n6)

=

M) In(Bz—10)=2 <« 3x—-10=€¢’ & 3r=e+10 = z=1(e+10)

il




10.
(a)lnz <0 = z<e = 2z <1 Sincethe domainof f(z) = Inx is z > 0, the solution of the original inequality
s0<z <l

b)e*>5 = Ine*>Ind = z>mhb

11.
y=Inz y=—Inz
12.
¥ )
/ _/
0 1 A -3 0 x
y=Inzx y=In(x+3)
13.
_— x
flz) = 1—In(x—1)
) =l (z—1)[l—In(z—1)]4+=
P e il = 4 T _e—l-@-DhE-l+e
[1—In(z— 1)]2 1 —In(z—1)? (z— 1)1 —1In(z—1)]?

20 —1—(z—1)In(xz—1)
(z— D[l —In(z—1)]2

Dom(f)={z|x—1>0 and 1—In(z—1)#0}={z|x>1 and In(xr—1)+#1}

={z|e>1 and z—1#£e'}={z|r>1 and z#£l+e}=(L1+e)U(l+e x)

14, y— logm T — 10310 (1—x)

| =

In(3—2z%). [0, V3)

D

15. (_m-%lnﬁ]’ flz)=-

y=log;sx

y=Inx
1y =logwx
ams PSSR S S 4




2.4 SA2ter

01.

(a) sin™ (73) Z since sin I = ‘F and Z isin [—Z. Z].

(b) cos™'(—1) = 7 since cos T = —1 and 7 is in [0, 7].

02.

(a) arctan(—1) = —= since tan(—3) = —land —Z isin (—%. %)

g c=Loy z B R = B
(b) ecsc™'2 = Zsincecsc £ =2and Zisin (0, 5] U (7. 3F|.

03.

(a) arctan 1 =

4

sincetan§ = land § isin (—3. 5).

H-\I

B sin— 1 L) — = g sin E — L s s
(b) sin (.ﬁ)_4smce.s1n4_ﬁaud isin [—Z,

|~.:|=|
P

04.

(a) sec 12 = Z since sec T = V2 and Zisin [0. Z)u [ﬁ. 37”)
esin] — E since sip £ — Ticin[_E m

(b) arcsinl = Z sincesinZ =land Z isin [—Z, Z].

05.

(a) In general. tan(arctanz) = a for any real number 2. Thus, tan(arctan 10) = 10.

(b) sin™" (sin ) =sin ' (sinZ) =sin ! 32@ 3 sincesin § = Ji and Zisin [—Z. 5]

[Recall that %" = % + 2 and the sine function is periodic with period 27 ]

06.

(a) Let§ = arctan2.sotanf® =2 = sec’f#=1+tan?0=14+4=5 = secd =5 =

Al

sec(arctan 2) = secd = /5.

(b) Let 8 = sinfl(%). Then sin 8 = % ) cu:-‘.(?silfl(%)} =cos20=1—2sin*68=1— 2(%}2 = 12

07.

Lety = sin~ " x. Then ey

= cosy > 0,s0cos(sin"'2) =cosy = /1 —sin®y = /I — z2.

(15




08.

09.

s —1
tan(sin

: -1
sin(tan

csc(arctan 2x) = csc @ =

. (a) AH 2F

(==l

r) =tany =

z)=siny =

xZ

\/’l = .1‘2
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01. (a) 0 (b) 1

02. (a) % (b) =~ 3.62686
03. (a) 1 (b) 1

04. —sinhz

05. coshx

06. e’

07. ¢ *

08. sinh (z + y)
09. cosh (z + y)
10. 2sinhxcoshz
11. e*

12. coshnz+ sinhnz

13.
1 1 3
sechz = = sechz=— =-.
cosh x 5/3 5
cosh®z —sinh’r =1 = sinh’z=cosh’z—1= (3 P 1= L = sinhz =3 [becausex > 0].
1 . 3
cschx = = c¢schr = — = —.
i sinh r o /3 1
sinh 4/3 4
tanhx = = tanhr === -=.
cosh x 5/3 5
1 51
cothax = = cothrz = — = -.
Y tanh x Y 4/5 4




14.

@ —x i = —2x 1—=0
(a) lim tanhz = lim E B w8 lim o S . S 1
z—o0 z—v00 €9 =% =% z—oo | + e 2= 1+0
(b) llm tanhx = lm ﬂ i = lim -1 = u =1
@o—ee | xacoe® e ® ef  zo-soe2 1 0+1
e —e ¥
(c) li]_n_ sinhz = lim ———— =00
(d) lim ) sinhz = lim E% = —x
; ; 2
(¢) lim sechz = lim —— =0
x—00 x—oco €T %
N x —x —x 1 —2x J.+ 0
@) e wth= B T P e G 2O T e Dot G
2—00 z—co €F —e™F e F  z—oo | —e 2F 1-0

cosh x

(g) lim cothz = lim = o0, since sinh x — 0 through positive values and coshx — 1.
e—0T

z—0+ sinh z

2 . cosh r . ; .
(h) lim cothz = lim — = —nc, since sinh z — 0 through negative values and coshz — 1.
z—0— z—0— sinh x
S . 2
(1) lim eschzr= lim —— =10
T——o0 o—r—oag¥ —i& 2

15. y=1In(z+ V1+2?)
16. M=
17. (a) Mt (b) et

18.
(a) My= csch™lz = cschy=x (x#0)

(ii) We sketch the graph of csch ™! by reflecting the graph of esch (see Exercise 18)

about the line y = .

2
(iii) Lety = esch™' 2. Thenz = cschy = ———— = pe¥ —pe ¥ =2 =
ev — e ¥
I T
z(e?)? —2e% —x =0 = e¥= w Bute? > 0, so forz > 0,
z
A Sp2 i -2 =2
e¥ = Itye il and forz < 0, e¥ = & Thus, csch™ !z = 111(i — \/1|—‘+l)
x x x x




(b) ()y=sech 'z < sechy=zxandy > 0.
(ii) We sketch the graph of sech ™" by reflecting the graph of sech (see Exercise 18)
about the line y = =.

(iii) Lety = sech 'z, s0r = sechy = ————— = ze¥+ze V=2 =
y y
etiie=d

1+ /I
(1‘(€y)?72t’y+l‘:0 = E-V:L. Buty >0 = e¥> 1.
x
1—+/1—2a2
EVE i e e T o

This rules out the minus sign because
x

1-2x+z2>1-2* & 22>z < z>1butx=sechy <l

14+ 1— 22 _ 1++v1—2x2
—— Y = sechla=Ih(—"1Y— = ).
#® x

Thus, e¥ =

(¢) WMy= coth™lz = thy = =

(ii) We sketch the graph of coth™" by reflecting the graph of coth (see Exercise 18)

about the line y = =.

1 e¥ +e ¥
(1) Lety = coth™ "z, Thenx = cothy = ———— =
ey —e v
£+ 1
ve¥ —zeV=eV+e ¥ = (z—1lev=(r+1)e? = = - 1
r—
z+1 1. 41
2y =In 2 = cothlz=2InZ
T— 2 z—1
1
19. —
2

20. M2}

e 1w ny/I=F

x=-1
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(o) [-1,3.5]

y=—1

0




07.

0
y = 2arctanx
08. et
09. (a) 9 (b) 2
1
10. (a) « (b) —=
V3
11. (a) = Inb (b) z=¢€
12. (a) z= —In(e®—1) (b) z=sin 03 =a
13.
Let 61 = arccotx,socot @y =z = z/1.
So sin(arccot x) = sin 8, = ;_ Vai+2
vz2+1
Let #5 = arctan { ] so tan by = ,;_ B
vz 41 va2+1 x I
VIFT @71

Hence, cos{arctan|sin(arccot )]} = cos 82 = =4/ <
L [sin )1} 2 V2 V=12




