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VNN FEY | Solve the equation > = 10.

SOLUTION We take natural logarithms of both sides of the equation

In(e’ ™) =1n 10
5 —3x=1n10
3x=5—1n10

x =3(5 — In10)

Find the domain of f(x) = In(e* — 3).

What are the values of ¢"™** and In(e*™)?

1In 300 — 300 and ]n(PJUU) — 300

(a) Wemusthavee® —3>0 = e" >3 = =z > In3. Thus, thedomainof f(z) = In(e®* —3) 1s (In3, ¢
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Find the exact value of each expression.

35. (a) logs 125 (b) logs(ss)
36. (a) In(1/e) (b) logi /10
8. (a) ¢ 21" (b) In(In ")

47-50 Solve each equation for x.
47. (a) " =06 (b) In(3x — 10) = 2

48. (a) In(x* — 1) =3 (b) e* —3e*+2=0

49. (a) 2°° =3 (b) Inx+In(x —1) =1

50. (a) In(lnx) =1

39-41 Express the given quantity as a single logarithm.

39. In5+5In3
40. In(a + b) + In(a — b) — 2Inc
41. In(x + 2)° + 3[Inx — In(x* + 3x + 2)*]

51-52 Solve each inequality for x.
5. (a) Inx <0 (b)y e* =5
52. (a) 1 <e™'<2 (b) 1 =2lnx<3
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35. (a) logs 125 = 3 since 5° = 125.

36. (a) In(1l/e)=In1l —lne=0—-1= -1

=2 (6)

38. (a) E—ElnEZ{EInE) :5—2:_:i

1
52

1 :
(b) log, 77 = —3since 3 ° = —

(b) log,, V10 = log,, 10'/% = % by (2).

25

33-

(b) 1n(1n EE“’) © 1n(e'®) € 10

39. In5+5n3=In5+1n3°
= In(5 - 3%)

= In 1215

40. In(a +b) + In(a — b) — 2Inec = In[(a + b)(a — b)] — Inc*
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N
— In(z +2) +
n(x+2)+ ﬂ:l:E—I—E“T—FE

p_(E+2)VE
(z+1)(z+2)

N
r+1

= In

Note that since In z is defined for z > 0, we have z + 1, = + 2, and = + 3z + 2 all positive, and hence their logarithms

are defined.
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47. (a)e” =6 < T—4rz=In6 < T-lm6=4r < z=21(7—1n6)
B In(Bz—-10)=2 < 3z-10=¢ & 3z=e+10 & z=3z(e’+10)
2

8. (a)ln(z* —1)=3 & zX-1=¢ & 2°=14+€ & z==x1+¢%
(b)e®* —3e* +2=0 & (e*—1)(e*-2)=0 < e*=lore*=2 & r=Inlorr=In2,soxr=0o0rin2.

3

49. ()2 °=3 & log,3=xz-5 & z=>5+log,3.
In3 In3

, =50 __ r=5Y __ . . . _ - _ e
Or:2°°=3 & In(2°°)=ln3 & (z—5mh2=mh3 & =z =1 © =5+

* — & — e = 0. The quadratic formula (witha = 1,

bynmz+n(z—1)=h(z(z-1)=1 & z(zr—1)=e" & =z
b=—1,and c = —e) gives x = % {1 + /14 4e ), but we reject the negative root since the natural logarithm is not

defined forx < 0. Sox = %(l—l—ﬁl—l—de).

1 Inz e

50. (a) In(lnz) =1 < " =¢! o haz=e'=e o """ =¢ & z=c¢

https://manara.edu.sy/


https://manara.edu.sy/

[

5. (a)lInz <0 = =z <e’ = < 1. Since the domain of f(x) = Inx is x > 0, the solution of the original inequality
s0 <z <1

(b)e® >5 = Ine® >Inb = =z >Inb5

52 (a) 1< e ' <2 = Inl<3z—1<ln2 = 0<3zr—1<h2 = 1<3z<1+h2 =
1 <zr<i(l+mn2)

b)1-2Inxr<3 = —2lhzr<2 = hr>-1 = zr>e!
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cos(arccosx) =x , Vxe€|—-1,+1]

arccos(cosx) =x , Vx €|0,m]
o S
arccos(y) =x cosx=y , Vx€|0,n]

arccos  side sAil:lasls

-1
arccos’' x =—— ; Vxe€|-1,+1]

V1 —x*
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T m
arcsin :[—1,+1] —» [_5,4.5]

sin (arcsin x) =x , Vx €[-1, +1]

T W
arcsin(sinx) =x , Vx € [—§+E]

3] IS

1 T

arcsin(y) =x & sinx=y , Vx€ [_E+E]
arccoS ke Sal:|psly

+1
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1. The graph of a function f is given at the left.

\ | (a) State the value of f(—1).
\ / N (b) Estimate the value of f(2).
\| o0} 1 X (c) For what values of x is f(x) = 2?

(d) Estimate the values of x such that f(x) = 0.

(e) State the domain and range of f.

[

3. Find the domain of the function.

{

2x + 1 NE:
x>+ x—2 (b)g{x}_xz-i-l

(a) f(x) = (€) h(x) =4 —x + x> — 1
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1. (a) Locate —1 on the z-axis and then go down to the point on the graph with an z-coordinate of —1. The corresponding
y-coordinate is the value of the function at z = —1, which is —2. So, f(—1) = —2.
(b) Using the same technique as in part (a), we get f(2) ~ 2.8.
(c) Locate 2 on the y-axis and then go left and right to find all points on the graph with a y-coordinate of 2. The corresponding
x-coordinates are the x-values we are searching for. Soxr = —3 and x = 1.
(d) Using the same technique as in part (¢), we get z = —2.5 and = = 0.3.
(e) The domain 1s all the x-values for which the graph exists, and the range is all the y-values for which the graph exists.

Thus, the domain is [—3, 3], and the range is [—2, 3.
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3. (a) Set the denominator equal to 0 and solve to find restrictions on the domain: 2> +z —2=0 =
(z—1)(x+2)=0 = z=1orxz = —2. Thus, the domain is all real numbers except 1 or —2 or, in interval

notation, (—oo, —2) U (—2,1) U (1, 00).

(b) Note that the denominator is always greater than or equal to 1, and the numerator is defined for all real numbers. Thus, the

domain is (—oc, 00).

(c) Note that the function A is the sum of two root functions. So A is defined on the intersection of the domains of these two

root functions. The domain of a square root function is found by setting its radicand greater than or equal to 0. Now,

4—z>0 = zx<4andz2’°-1>0 = (z—-1)(z+1)>0 = =z < —1lorz > 1. Thus, the domain of

his (—oo, —1] U [1,4].
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. Let f(x) = {21 L1

(a) Evaluate f(—2) and f(1). (b) Sketch the graph of f.
. If f(x) = x* + 2x — 1 and g(x) = 2x — 3, find each of the following functions.

(a) feog

if x=0
if x>0

(b) gof (c) gegeog

 Determine whether each of the following functions is even, odd, or

neither even nor odd.

@ f(x)=x"+x

(b) g(x) =1 — x* ) h(x) =2x — x°

B
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6. (a) f(-2)=1—(-2) = -3and f(1)=2(1)+1=3

(b) For z < 0 plot f(z) = 1 — =2 and, on the same plane, for = > 0 plot the graph 4
of f(r) =2z + L 1/

~\__\:;\\

7. (@) (fog)z)=flg(z) = f(2z—3) =22 —-3)*+2(22 —3) —1=42" - 122+ 9+ 4x —6—1 =4z —8x + 2
(b) (go f(z) =g(flz) =g(z®* +2x - 1) =2(z*+2r—1)—3=22"+42r —2—-3=22"+42 -5

(c) (gegog)(z)=g(g(g(z))) = g(9(2z — 3)) = g(2(2x — 3) — 3) = g(4z — 9) = 2(4z — 9) — 3

=8 —18—-3=8xr—21
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(a) f(=x) = (=x + (—=x) = (=1)’x* + (=x)
=—x"—x=—(x>+x)
= —f(x)
Therefore f is an odd function.
(b) g=x)=1—-(=x)"=1—-x"=g(x)
So g 1s even.
(c) h(—x) = 2(—x) — (—x)* = —2x — x*?

Since h(—x) # h(x) and h(—x) # —h(x), we conclude that h is neither even nor odd. B
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19-20 Find the domain of each function.
1 — e~ 1 + x
19. (a) f(x) = e (b) f(x) = T

20. (a) g(t) = sin(e ") (b) g(t) = /1 — 2

23. If f(x) = 5%, show that

flx +h) = flx)

B 5-1_ Sh _ l
h h

37. If you graph the function

1/x

T =T5em

you’ll see that f appears to be an odd function. Prove it.
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19. (a) The denominator is zero when 1 — el =0 & e =1 & 1-22=0 & z==+1. Thus,

I2
the function f(x) = 11_% has domain {z | z # +1} = (—o0,—1) U (—1,1) U (1, 00).
— pl—E"

1 .
+I has domain R, or (—oc, o0).
ELUhL

(b) The denominator is never equal to zero, so the function f(x) =

20. (a) The sine and exponential functions have domain R, so g(t) = sin(e ") also has domain .

(b) The function g(t) = /1 — 2 hasdomain {t | 1 —2" >0} ={t | 2" <1} = {t |t <0} = (—00,0].

f@th) —fl@) 5 5 55 5 5 (5 —1) _ 51(5& —1

).

23. 1f = 5", th =
f(x) = 5", then I h R h h
p 2 . From the graph, it appears that f is an odd function ( f is undefined for = = 0).
__// flx)= ::Z:* To prove this, we must show that f(—x) = — f(x).
1
3 /,——- 3 1 /=2)  q_-y=) 11— i/ /e U=
fl—z) = 1+el/t-o  1fel-Un N T "el/z  el/z +1
L ) 1/«
B e W) e
- 1l4el/r *
so f 1s an odd function.

Jal

[

o)ligJl
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Find the domain and sketch the graph of the function.

G

3x + | x|

47. G(x) = 48. g(x) = |x| — x
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e Jal
3z ) T if >0
47. G(x) = a |$| Since |z| = _ , we have
T —x fz<0
3z+zx . dr |
o) - if £ >0 - if z >0 {4 if >0
r] = = =
BT jre<o | E ifz<o (2 ifz<0
x T

w.g{m):m—x:{:’:_x

—Tr—r

The domain 1s R, or (—oc, co).

ifz>0 {D if >0

ifz<0 |—-2z ifz<0
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