A.

Functions
and
Graphs

In Exercises 1-6, find the domain and range of each function.

I flx) =1+ x° 2 fix) =1 - Vx
I |
I Flny==—= 4. F(n = -
: ) o 1+ Wi
|
5 giz) = V4 -2 6. g{:}=4— —

In Exercises 7 and 8. which of the graphs are graphs of functions of x,

and which are not? Give reasons for your answers.

T.a ¥ b. «

9. Consider the function v = V{1/x} — 1.
a. Can x be negative?
b. Canx = 07
c. Can x be greater than 17
d. What 1s the domain of the function?
10. Consider the function y = V2 — /.
a. Can x be negative?
b. Can Vrbe greater than 27
¢. What is the domain of the function”



B.

Composite
of
Functions

Functions and Graphs
Find the domain and graph the functions in Exercises 15-20.

15 flx) =5 — X 16 fix) =1 —2x—x°

17. glx) = Vx| 18, glx) = WV —=x

19. F{r) = tit| 0. G = 11

21. Graph the following equations and explain why they are not
graphs of functions of x.
a |y|=x h. v* = x*

22, Graph the following equations and explain why they are not
graphs of functions of x.

a |x|+ |y|=1 b. [x +y|=1
Sums, Differences, Products, and Quotients 7. W wix) = 4x — 5, v(x) = x*, and fix) = 1/x, find formulas for
In Exercises 1 and 2, find the domains and ranges of f, g, f + g, and the following.
f-g a wv(flx))) b e fluix)])
1. fixp=x, gix)=Vx-—1 o el flx))) d.o v flulx)))
L fix)=Vx+1, glx)="x—-1 e flulvix)h £ flvuix)))

In Exercises 3 and 4, find the domains and ranges of f, g, f/g, and g/f. 8 If f(x) = Vx, gl{x) = x/4, and hix) = 4x — §, find formulas

for the following.
Ljix)=2 glxh=x*+1
4 flr =1, gixh=1+ W a. higifix))) b A figix))
e glh(fix)) d. g(fihix)))
Composites of Functions e. flgihix) £ fihigx))
S I fix) =x + Sand glx) = x* — 3, find the following. Let f(x) =x — 3, glx) = \,-'; h(x) = x*, and jix) = 2x. Ex-
a filgln b g0 press cach of the functions in Exercises % and 10 as a composite in-
o figx)) d. g(fix)) volving one or more of f, g, h, andj.
e fif(—51 £ ogigi2i) 98 v=Vr—3 by = 2%
g fifixh h. gigix)) e. y=x" d y=4
6. If fix) = x — 1 and gix) = 1/{x + 1}, find the following. e. ¥y = WVir -3y £ y=i(x— &)
a flg(l/2) b. g(f(1/2)) 0. 2 y=2xr—3 b v = x'"
c. figixi) d. gifix)) o y=x d y=x—6
e flfi2) f. gigi2)) e ¥y=2Wx—3 £ v=%x—3

- flfix)) h. gigix))



11. Copy end complete the following able.

Elx) Fixh if = gWx)
ix-—"7 "u";
hox+ 2 iy
. Wr-— 3§ el |
X N
d'r—l x—1
£ L += X
l'.:.- X
1L Copy end complete the following ablc.
Fix) fix i = ghx)
L 3
e ||
x—1 X
- r x r+ 1
e v %]
d Vi H %]

In Exercizes 15 and 14, (&) wrile o formula for § = g and g = § ond
find the (b domsin and (£) range of esch.

-1
4 fiv=x gli=1- W
Shifting Graphs

1% The sccompanying fipare shows the graph of v = —x* shifted o
two mew positions. Wile equations for the new graphs.

16. The accompanying figure shows the graph of ¥ = x* shifted 1o
e new positions. Write egastiors for the ew graphs.
_'l'
Pusition fa)

B Pessiliim {E5

g
17, Mmch the equations Bsted i parts (o)-{d) o the graphs in te pe-
compasying figure.
£ y=Ix - iF-4
e y=lx+3F+2

b y=ix—2P+2
d y=ix+3° -2

¥

il, 4]
I8, The scoomganying figure shows the graph of v — —x° shifiad 1o
four mew peoitiors. Wnile an sgeation for esch mew graph




Exercises 19-248 tell how many units and in what disecoons the gropds
af the gven equations are 1o be shified Give an eguanon for the
shified graph. Then sbeich the orginal and shified graphs wgether,

latbezlimg cach graph wath iis equation.
19, x* + y* = 49 Down 3, lefi 2
M.x*+y =24 Upllehd
2. y=x" Lefi i, down |

¥ y=x"" Rightl.down I

1M oy =1 Leftofi

M. y=-%T Right3

M oy=2-T Up?

. y==(xr+ 1} +35 Down$,right

2
2. vy = l/x Upl.rightl
B oy = I/x" Left 2 down |
{araph the functions in Exercizes 2048
M oy=%1r+4 M.y=V9—x
I y=|xr -3 Moy=|1-x| -1
M oy=1+%r-| M. oy=1- VT
3 oy =(x+ 17 M. y={x - 8P7
M y=1-x¥ M.y+4=x"
My=Vri-1-1 db. y=dx + 2" + |
L I
-IL_'P=m 2. y=5-1
=1 _ 1
ﬂ._‘l-'—r+1 u.}'—m
45 y = : -l-i-._|.'=L,—l
= fx -1y x’
I I
M. y==+1 4y =
Y= TR



C.

Trigonometric
Functions

D.

Inverse
trigonometric
Functions

Radians, Degrees, and Circular Arcs

1. On a circle of mdius 10 m, how bong s 2an anc that subtends a cen-
tral angle of (a) 4= /S radans? (k) 110°7

2. A central angle in a circle of mdius 8 is subtended by an arc of
length il . Find the angle’s radian and degree measares.

3. You want to make an 807 angle by markmg an arc on the perime-
ter of a 12-m_-diameter disk and drawang lines from the ends of
the arc to the disks center. To the nearest tenth of an mch, how
long should the arc be?

4. If you roll 2 l-m-diameter wheel foraard 30 cm over level
ground, through what angle will the wheel um? Answer in radi-
ams (i ibe nearest lenih) and degrees (1o the nearest degree).

Evaluating Trigonometric Functions

5. Copy and complete the following hle of functon values. 1f the
fimction 15 undefined at a given angle, enter “UNIL" Do not use a
caboulstor o tables.

=1=/3 0 /2 3m/d

zin @
cos
tzn @
cot @

cec @l

Common Values of Inverse Trignonometric
Functions

Use reference triangles like those in Examples 1-3 to find the angles
in Exercises 1-12.

l. a tan ' 1

b tan'{=%3) . tan”! (%)

2 a tan '—1) b. tan V3 e tan! (_?I})
7. & sec '(-V2) b. sec” (&} e sec '(—2)

8. a sec'V2 b. sec™! (_723) e sec!2

9. a cse V2 b. ese! (\_—/_";) e oesc'2

10, a. ese (—WT) b. csc”! (&} e cse ' (~2)

1L & cot ' (=1) b cot™' (W3) ¢ cot’! (:/—15)

12, a. cot™' (1) b. cor™! (= v3) e cot™! (#)

Trigonometric Function Values
13. Given that & = sin™' (5/13), find cosa. tanea, seco. csco,

and cot o

14. Given that @ = tan™' (4/3), find sinc, cosa, seca, csca,
and cot or.

15. Given that & = sec”’ (—=%3), find sin o, cosa, tan o, csca.
and cot a.

16. Given that @ = sec”' (—V/13/2), find sin a, cos o, tan a, ¢5¢ a,
atd cot ar.

6. Copy and complete the following hle of functon values. 1f the
fimction is undefined at a given angle, enter “UNIL" Do not use a
caloulstor or tables.

] =32 —m/3 =/ wid Sm

sin
cos
tan &
cot @
sec
cxc

In Exercizes 7-12, one of sinx, cos x, and 2n 1 is given. Fnd the ather
tw if 1 lses in the specified mierval.

. cmr=7, TE [—%,ﬂ]

Graphing Trigonometric Functions
Giraph the functions in Exercises 13-22. What s the penod of each
fimction™

13. sinlx M. sinix/2)

v (@) ) (3

o) () o ()

T
() -

(-]

B

d
—_—
~|I_
p—

=

[+

2

'I_
.

S
§'_
&



Evaluating Trigonometric and Inverse
Trigonometric Terms

Find the values in Exercises 17-28.

(e () o
(o (1)) ()

21. cse(sec'2) + cos (tan™! (—v3))
22, tan(sec™' 1) + sin(cse'(=2))

(o (4) o ()
oo (1))

28, secian ' 1 + ese' 1) 26. sec(cot' V3 + cscl(=1))
27. sec! (sec (— %)) { The answer is not —/6.)

28. cot™! (r:nt (— %)) (The answer is not —/4.)

Finding Trigonometric Expressions
Evaluate the expressions in Exercises 29-40.

29, sec (tan'lé) 30. sec(tan~' 2x)
-1 -1 ¥
31. tan (sec 3y) 32, tan (seu 5)
33, cos (sin'x) 34, tan (cos ' x)
3%, sinitan V3T - Xx), x =2
1 5
36. sin [t..-m'l +) 37. cos (sin'] T})
= +1

38, cos (sin‘] '%) 39, sin (sec" %)

_ afvxer+4
40. =in sec —_—



E.

Hyperbolic
Functions

F.

Exponential
Functions

Hyperbolic Function Values and Identities

Each of Exercises 1-4 gives a walue of sinh x or cosh x. Use the defi-
nitions and the identity cosh’ x — simh”x = 1 to find the values of the

remaining five byperbolic funclions.
L. sinhx = —% . sishy = §
i.-mﬁ.t:t—, x =0 -I.mnh:r:lTJ', x = 0

11 Ulse dhe pdeniities

sinh{x + y) = sinhx oosh ¥ + cosh x sinh ¥
cosh (1 + ¥) = coshx cosh vy + sinhoy simd v

i shaww thss
a. sinh Xy = 2zinhx coshx
b coshir = cosh®x + simb¥y.
12 Use dhe definivions of cosh v and simd v vo show that

cosh’x — sinh™x = 1.

Algebraic Calculations with the Exponential
and Logarithm

Find simpler exgressions furﬂ:ut guantities in Exercises |-4.
i & EIJZ'_" b E—hr " I.J'.'._-"

3 g oEEHEY b, g0 o gmEE-la
LalnVe bine) e lies

4. 5 lnle=* b e o I {21

Solving Equations with Logarithmic
or Exponential Terms

Im Exercises 5- 10, solve for p in iemes of 7 or 1, & approgpaaie.

g Iny=2+4 b lmpy=—i+35
7. Indy — 20) = & B Imi(l — X =
4 Inly— 1 —kwi=x+ Inxr

i Iniy® — 1) — Indy + 1} = Inisinx)

Im Exercises 11 amd 12X, solve for k.
il o ¥ =4 b 100" = 2 e o —

u_;.-ﬂ:i hoEk =1 e ¢™ESE = g
Im Exercises 15-16, solve forr.

1L g £ 0% =37 hoet'=1 o pmomo gy
14 5 o2 = [0 ..t“:% r.t'“':—l'

1%, IP'I.-"l == lis. E|:|"'|E|1:|d-ll- =g

Rewmite the expressions i Exercises 3-10 m ferws of exponentiols
emd simplify the results & much as you can.

%. 2 cosh (In x) t. sinh {2 In x)

1. cosh 3x + sinh ix 8. cosh 5x — sinh 3o

4, (zimhy + coshal?

0. Isicoshx + sinhx) + Infcoshx — sinhx)



Algebraic Calculations With a* and log, x

G. Simglify the expressioes in Exercises | 4.
1. a ST b o P
Logarithmic . logy 166 e kgt L b {i:l
Functions 2 oa Pmd R [Tl SUUE A
N T
3 a Mo b, e e losg, {0 M)

A om 20 b o e e begel2 R

Express. the ratios m Exercizes 3 and 6 o5 retios of natunal logarithn
and simmiplify.
bz ¢ bog s 5 log.a
$ihp M “as
bz ko /e x log, &
i bogyx . logws x £ logsa
Solve the equations im Exercises 710 fior
T 3[\‘_“11 + zl.l.‘_.lh - !.Lq_,ln

8 “Iq.lill _{.h5=12 _ dl|lq|_-|I|:|

b

9 FHJI::I — 5{'“ -3 LDH-'_,..I:I

I Ine + 4730 o gllq;.n 0}

Answers of questions

L. domain = (=00, oo); range = [1, oc) 2. domain = [, 2o); range = (-0, 1]

3. domain = (0, sc); y in range = y = T:,.{,t}ﬂ = y*=landy >0 = ycanbe any positive real number

= range = ({), oc).



4. domain = [, co); y in range = ¥y = ﬁ.l- =00 Ift =10, then v = | and as t increases, y becomes a smaller
and smaller positive real number = range = (0, 1].

5 4-22=(2-2)0242) >0 = z¢&[-2,2] = domain. Largest value is g(0) = \;’E: 2 and smallest value is
2(-2) = g(2) = /0 =0 = range = [0.2].

6. domain = (=2, 2) from Exercise 5; smallest value is g(0) = 17 and as 0 < z increases to 2, g(z) gets larger and
larger (also true as z < 0 decreases to —2) = mange = [{, ).

7. (a) Mot the graph of a function of x since it fails the vertical line test.
(k) Is the graph of a function of X since any vertical line intersects the graph at most once.

8. (a) Mot the graph of a function of x since it fails the vertical line test.
(k) Mot the graph of a function of X since it fails the vertical line test.

9. y=y/(3) ~1=1-1>0=x<1landx >0 So,

(a) MNo(x =0 (b} Mo division by 0 undefined;
€} Nosifx>1Llxl=Ll-1<0 idy (0, 1]

0. y=4/2-/x=2-Jx20= Jx>0and /x<2 /x20=x>0and /X <2 =x<4. S0,0<x <
(a) No; (b) No; ¢y [0, 4]

15. The domain i {—oo, 0o). 16, The domxin is [ —oo, =cf.

£im)

fx)=l=2x=x'




17. The domain is [ -5, o). 18. The domain is | —oc. ).

£iw)
1
fa)=vr
‘ 1
=
B T | =a =1 i
=1
19. The domain is | —oc. ) L {0, c). 20. The domain is (—oc. @) L {1, sc).
¥ fix}
il mamL
N i '1 |
i i i i * n:"-l-_
g-r-2-1 | 124 ||
1
1
u
-1 -2 -1 i3 3
=

21. Meither graph passes the veriical lime est
fa}

21 Meither graph passes the vertical lime est
(a}

¥

a+lgl =0




I Oy: —oZxSoo, Dy: 22 ] = Dy, =D x> L By: —o <y oo, By v OBy vy2r LRy y >0

2 Dy x+12>0 =2 x2>—LD: x—12>0 = x> |. Therefore Dy.; = Dy x > 1.
R,=FR;: y2>0.R ¥y -,‘.-":_.E'.,.: y 2> 0

Di: —o<x<oo, D —co<x<oo = Dy,: —oo< X< oosince g(x) # 0forany x; D, : —oo < x < 00
since f(x) # Oforany x. Ri: y=2,R,: y> LRy, 0 <y <2, Ry yg%

Di: —o<x<oo. D x>0 = Dy,: x> 0since g(x) # Oforany x > 0; D, : x > 0 since f(x) # 0
foranyx > 0. Ri: y=LR;: y> LRy 0<y<1,Ry:y=>1

(@) flgO)=1(-3)=2

(b) g(f(0)) = g(5) =22

(c) flax)) =f(x* =N =x>-3+5=x>+2

(d) gfx)) =gx+3)=(x+5°-3=x>+ 10x+22
(e) f(f(—5))=1(0)=35

() g(eg2) =g(l)= -2

(2) (X)) =fx+5) =(x+5)+5=x+10

(h) glgx) =gx*—3)=x>-3)?-3=x'-6x"16

@ f(g(3)=f(3)=-%

®) g(f(3)) =e(-3) =2

(©) g =f(7) =7 - 1=
@ g =gx— D=t =1

(e) f(f(2))=1(1)=0

M ee@)=g(}) ==}

(@ ) =fx—1=(x—1)—-1=x-2

—_—
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=
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vifu(x))) = v(f(dx - 5) = v (;75) = (753)
fu(v(x)) = F(u(x?)) = £ (4(x*) = 5) = 7=
(®) fv(ue0) = f(vidx — 5) = F((4x - 57) = obes

—
(-
L

@ hed) =h(2 (VX)) =h(F) =4(F)-8=yi-s
(b) h(figx)) =h(f(%)) =h(/3) =4/F-8=2x-8

© () =g (b (VX)) =g (4/X-8) = 5= = A2
(@ g(fheo) = e(fdx — 8) = g (Vax—8) = 55 = V=2

(e) flah(x) = f(gdx — 8)) = £ (£73) = flx —2) = /x - 2
(f) fih(g)) =F(h(F)) =f(4(5) —8) =f(x—8) = /x—8

(a) y=f(g(x)) (b) y = jla(x))
(c) y=glgx) (d) y=j(i(x))
(e) y = g(h(f(x))) (H) y = h(j(fx))
- (@) y = 1(j(x)) (b) y = h{g(x)) = g(h(x))
(c) y = h(h(x)) (d) y = ff(x))

(e) y = jlelf(x)) (f) y = g(fth(x)))



12.

13

14.

15.

l6.

1.

18.

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(c)
(d)

]

—

(b
(c

R

(a

—

(b
(c

R

(a)

(a)

(a)

(a)

g(x) fi(x) (fog)x)

x—7 ﬁ Vx =17

x+2 3x x+2)=3x+6

x* Vx—5 X -5

=T T .—fT_.El:ﬁ:"

,il 1+% X

; : :
(fo)(x) = lg(x)| = 7.
(fog)x) =2kl = - b= = Lo Lo hsog(x) =x+ 1

Since (fog)(x) = v/2(xX) = x|, g(x) = x%.
Since (fog)(x) = f(y/x) = | x|. f(x) = x. (Note that the domain of the composite is [0, oc).)
The completed table is shown. Note that the absolute value sign in part (d) is optional.

g(x) f{x) (fog)(x)
111 |X| 1+l|
Xx+1 ";L o
VX ]
N x [x]

flen) = /241 = /1

8(f(x) =~
Domain (fog): (0, oc), domain (gof): (—1, =)
Range (fog): (1, o), range (gef): (0, sc)

flg(x)) = 1 —2¢/X +x
g(f(x)) = 1— x|
Domain (fog): (0, so), domain (gof): (0, o)

Range (fog): (0, o), range (gof): (—o0, 1)

y=—(x+7) (b) y=—(x—4)

y=x*+3 (b) y=x2-5

Position 4 (b} Position 1 (c) Position 2 (d) Position 3

y=—x—1P74+4 (b)) y=—(x+27+3 c) v=—(x+47—-1

(d y=—(x-2y
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d5.

=

=1 0

AT

I. {a) s=rd=(10) l:“'—;'} = BTt m

T

(b) s=rfl = (10)(110%) ( m

1lilkr __ 55z
) = s _ 55z

T J—
18I 18 9

2 #=32= m“:"%radiansand"%[%] = 225°

T B

3. #=180"° = 6 =280° ()

— 4=
5

= 5= (6) {“‘T"] = 8.4 in. (since the diameter = 12 in. = radius = 6 in.)



r 50

4, d=lmeter = r=50cm = #=2=2 = 06rador 0.6 I:&} = 34°

5|0 | =F|0]F | F 6. |8 5| -3 i
sinf | 0 0 1| = sin # [ 4
V= - Ve

|J'l

<,

| =

[E¥]

<.

cos B [ —1 — 1 0 _TIE cos @ 0 i
tan & ] v 0 und. -1 tan & und. | —/3
. 1 _
cot | und. e und. | 0 1 cot £ 0 __E’?
. _ s _J ¥
sec @ 1 2 1 und. 2 wecf | und 5
csc# | und. | ——= | und. 1 \,’IE —
V3 csc 1 -
W3
T cuﬁx——é_mnx——% B. sinx=—2=,cosx = =
; 5 ¥
9, sinx——%s.tunx——y’fﬂ_ 10. sinx—%.mnx——%
11. :iinx——:!.;_cnﬁx——:_:.; 12. cuﬁx——"_-.'.\,mnx—?f?
13 14.

period =7 period = 47



. (a)

z (b) -3 () Z 2. @ -% (b) I © -Z
S @ -% ) I © -3 4. (a) (b) — = © %
S @ % (b) ¢ (© % 6. (a) & (b) % (€ =
S @ ¥ (b) % © F 8. (@) (b) = © 3
@ % (b) —1 () Z 10. @) —% (b) % © —Z
(@) (b) % © F 12. (@) (b) = © 3
ca=sin' (F) = cosa=E tana= 3 seca= 3 csca=L andcota = 2

— -1 (4 i — 14 — 3 =3 -3 —3
.a=tan' (%) = sina=%cosa=2seca=73,csca=2,andcota =3

.o =sec”! (_\/3) = sina = 72'5,0050=—Vlg,tana=—2,cma=§,andcota=—%

_ -1 _\a'l3 . _ 3 2 _ 3 _‘/ﬁ 2

. 0 = SeC ( 5 ) = 31nr_t_7—13,c05a_ ?—”,I:a_n(x— 5.C8C @ = —3— ,and cot v = 3
i -1 32 g (z) = 11y o

- s (CGS T) =sin(3) = 7 18. sec (cos ' 1) =sec (I) =2

. tan (sin! (—1)) =tan (- Z) = -

5 20. cot (sin—l (— s;_f)) — cot (—5) = —
- ese(see™2) +cos (tan~! (~v/3) ) = esc (o1 (4)) +cos (~ 5) =esc (5) +cos (- §) = F + 5
. tan (sec™" 1) + sin (ese™! (=2)) =tan (cos™! 1) + sin (sin™! (— §)) =tan(0) +sin (—F) =0+ (-}
- sin (sin™! (= 5) +eos™t (= 3)) =sin (= §+ ) =sin(3) = 1

- cot (sin”! (= 5) —see™'2) = cot (= § —cos™! (3)) = cot (= 5 — ) =cot(=3) =0

. sec(tan™! 1 +ese! 1) = sec{% + sin~! %) = sec G + %) = %ec('?‘T') = —\/5

- see (6o /3 ese (1) =sec (F o sin! () =see (5 - § - §) = see (~3) =

]

- sec™! (see (— 7)) = see! (&) = eos! () = ;

=l

ceot™! (cot (—3)) =cot T (~1) =&




20.

30.

31

32

33.

[

a3

=tan"' } indicates the diagram

=tan~! 2x indicates the diagram

= sec™! 3y indicates the diagram

= sec™! t indicates the diagram

= sin~! x indicates the diagram

V44
9

X = sec(tan"! }) =seca =

= tan(sec”' ) =tana =

"‘ = cos (sin"!x) =cos @ = /1 — x2

= sec(tan~!2x) = sec a = y/4x2 + |

oy2-1 = tan(sec”'3y) =tana = /9y* — |

T

5



i - . /
3. o = cos™! x indicates the diagram ‘\h_,‘ = fan(cos™' x) = tan o = ¥ ll

= sin (tan"' Vx?— Zx)

35. o =tan ! y/x? — 2x indicates the diagram

—ming = Y
x—1
36. o = tan~! ——— indicates the diagram %% 1 =+ sin [tan~! — =sina = .
- e+l i 8 : ( ey ) i T

1

37, o =sin” 3,3- indicates the diagram 2y = cos(sin” 33—} = COS a0 =

e 1 ¥ . s i L T
38. a = sin~! I indicates the diagram = cos(sin”! ¥) =cosa = =L
5 8 3 5
- T : x . _ . 2 — 18
39. a = sec”! 7 indicates the diagram \112_15 = sin (scc 1 }1} = sino = %ﬁ'
@ 4
enn—l WX 4 - ) . 44 I S Ry N, s
40. o = sec” ~—— indicates the diagram = sin | sec”’ ——— sina = —==—



I. sinhx=—3 = coshx = /1 +sinh?x = /1+ —% 1.-'1—1—]6 VE=1, tanhx—%—{—(gﬂ———%

-1 __5 — 4 —
coth x = tanhx ],SEChX— l:ol.hx 5°* and csch x = sin X
3 _ 4 - R 25 -.mhx_(';}_i _ 1 _ 5
2. smh)(_3 = coshx = v 1 +sinh"x =4/1 _3,Ianhx_tmhx—(—ﬁ_s,cmhx—m“_“,
1 _3 —_1 _3
sechx = coshx — S‘a'“d cschx = sinhx — 4
. 7. / 1742 fae  , _ [es _ _ simhx _ ()
3. coshx—Is,x}(}=>smhx—wcosh X = 15 335 =1/ 5>s —ls,mnhx——cmha—ﬁ_ﬁ
— B — ) — 15 — — 15
= 5.cothx = lmhn = 5 .sechx = tmhx = 5.andeschx = n}‘ 5
4, coshx = =,x >0 = sinhx = v/cosh?x — L - I _ L anhx = smbx (£) _ 12
- - - 25 - a5 5 — toshx {?} R
_ 1 _ 13 1 _ 5 _ 1 5
coth x = tanhx — 12°? sech x = coshx — 13 and csch x = sinhx — |2

5. 2 cosh(ln x) _2( '“"“‘““} ety Loyl

a1
2 —2 2 —2 o= P
g2Inx _ —2inx alns® _ oy ( ‘_.) ¢

6. sinh(21Inx) = 5 = 5 = 5 =

7. cosh 5x + sinh 5x = £ +q'~'_5‘ 4o —;‘5" — 5%

alix + o P S —ix

8. cosh 3x — sinh 3x = 5 — 5 =g

Q. {5inh1+CDSh 1)4 — (r - + e +|: ‘]4 — (31)4 — e4x
10. In(cosh x + sinh x) + In(cosh x — sinh x) = In (cosh®’ x — sinh’x) =In 1 =0

11. (a) sinh 2x = sinh(x 4 x) = sinh x cosh x + cosh x sinh x = 2 sinh x cosh x
(b) cosh 2x = cosh (x + x) = cosh x cosh x + sinh x sin x = cosh® x + sinh? x

. x —— X _aTh 2 x - X - X -X X
12. cosh®x —sinh®x = (£5)" — (555=) =1 [(e* +e*) + (e* —e )| [(e* +e7*) — (e

L2ey(2e) =L =t =1

- )



1. (a) eIn'J'.2 =172 (h) e—ln)&2 — _1 i (C) elnx—lny =e]n[a,.’y] — i

T T = 2

2. (@) ) =0 4y (b) e 03 = ﬁ _ 0|_3 (€) e = gelm) =
— i/3 _ e 1 _ ey _ — —
3@ 2lne=2me? =2)(}) me=1 (b) In(Ine’) =In(elne)=1Ine=1
(€) el ™) = (—x2 —y?) Ine = —x2 —y?
4. (@) In(e*") = (secO)(Ine) = sec § (b) Inel*) = (e*)(Ine) = e*
(c) In (ez'“") =1In (el“"j) =mlnx2=2Inx
5. Iny=2t+4 = ety =¥ = y=etH 6. Iny=—t+5 = e =e = y=e

7. In(y—40) =5t = P =¥ = y_40=2¢" = y=¢"+40

8 In(l—2y)=t = ellI"W =e! = 1 -2y=¢' = -2y=¢'—1 = y:—(=‘;1)

9 In(y—D—In2=x+Ix = In(y—D-h2-hx=x = () =x = e () — ot = =
= y—1=2&e" = y=12xe* +1

L In(y? — 1) —In(y + 1) — In(sin x) — 1n(ﬁ) —In(sinx) = In(y — 1) — In(sin x) — elnl¥y=1) — glnlsiny

= y—l=sinx = y=smx+1

(@) e®* =4 = Ine*=In4 = 2klne=In2"> = 2k=2In2 = k=In2
(b) 100e'™ =200 = '™ =2 = Ine'™=In2 = 10klne=In2 = I0k=In2 = k=122
(c) W =3 = Ine"™ =Ina = L lne=Ina = - =Ina = k=1000Ina

(@) e¥* =1 = me*=In4"! = Sklne=—-In4 = 5k=—-Ind4 = k=12

(b) 80e* =1 = *=80"!' = lne*=In8% ! = klne=—-1n8 = k=—In80
(c) em08k —pg = {e'““-s}k =08 = (0.8 =08 = k=1

(a) e =27 = lne =3 = (-03)lhe=3In3 = —03t=3In3 = t=-10In3
b) =1 = ne"=m2"=kilhe=-In2 = t=-12

) e™'=04 = (e"*?)' =04 = 02'=04 = In02'=04 = tIn02=1n04 = (=204

(a) e ®9M=1000 = Ine ™ =1n 1000 = (—0.01t)Ine = In 1000 = —0.0lt = In 1000 = t= —100 In 1000

() e =L = me"=m10" =kilne=—-In10 = kt=—-1n10 = (= - 10

(c) el =1 o () —27t o o2l o =

eVi=x? = meV'=Inx? = Vi=2Inx = t=4(lnx)?

e¥ et — ol = VAl gl o Ipe¥ Pl —ne! = t=x2+2x+1



l‘ (a) 5|ug‘? — —Jlr (h) 8""9' V2 p— \/E (C) l_3lug._.;'.ls - 75

(d) log, 16 =log, 4> =2log,4=2-1=2 (e) log, ﬁ:]oga?»lfzz%logBB: t-1=L1=05
(f) log, (1) =log, 47! =—1log,4=—-1-1=—1
2. (a) Jom3 — 3 (b) l[}logmljl_-‘:] :% (C) o7 — 7
(d) log, 121 =1log,, 112 =21log, 11 =2-1=2
(e) logp 11 =logp 121Y7 = (§) logim 121 = (§) -1 =1
() log, (3) =log,37%=—-2log,3=-2-1=-2
3. (@) Letz=logyx = 4 =x = 2% =x = () =x = 2= /x
() Letz=log;x = ¥ =x = (3)’=x = 3 =x = 9=
(C) logz (el:lul:lsinx) — logz 2:i1|1 — sinx
4. (a) Letz =logs (3x?) = 5° =3x" = 25 =ox!
(b) log, (e*)=x
(c) lﬂga (2z‘sinn) — lﬂga Alesinx] /2 _ t:‘sii'nx
logax _ .o lnx _ ] In3 _ In3 logox _ Inx . Inx _ 1 In8 _ 3ln2 _
3 @ fopx =2 Th3 = W2 Ix W2 ®) fpx = W2 T s = w2 Wx -~ W2 o
g4 _ lna . lna _ lna  lnx’ _ 2lnx _
(C) log=a = I:: N Inn::‘ - I:: ) rnj:i - ]1'|“JiJ|L =2
logex __ 1 .1 _ | 3 _ 1
6. (a) ]ugl:x - ﬁ : ]:—x_ 2ll1nl3 mx — 2
(h) ]'-'Slfm* — _Imx . Imx _ _Inx . {%‘)In2 — In2
log = x In /10 ° In/2 {j} In 10 In x In 10

log, b lnb . Ina lnb Inb Inby2
© FEr =Tt he=Ts s = ()

7. el g olom(5) —sleslx) = 74 5=x = x=12
8. Blowsll) s — 3 _Jlwl3) = 35 —3x = 0=x*-3x+2=(x—1(x—2) = x=lorx=2
9. 3wl =5elnx — 3. 10000 = X*=5x—6 = X -5x+6=0 = (x—-2(x—3)=0 = x=20rx=3

10, Ine+4720 0 = Ligga 100 = 1449507 = Lopp 102 = 14x2=(H@w =2 1+4L-2=0
=2 X -2%X+1=0= x-1 =0=x=1



