1.6 and 1.7

p. 73: 21-29 odd, 34-36, 39-43 odd, 53-63, 70-72, 77-79 odd, 94, 101-113 odd
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54,

55.

56.

The function fis not one-to-one because 2 # 6 but f(2)= f(6)=2.
Because there are horizontal lines that intersect the graph in more than one point, this function is not
one-to-one.

No horizontal line intersects the ;grai}h more than once, so this function is one-to-one.

The graph of f(x)=2x—3 isa line with slope 2. It passes the horizontal line test, so f is one-to-
one.

Ifg(x)=1-sinx,then g(0)=g(x)=1, so g is not one-to-one.

Observe that f'is a one-to-one function (f'is an increasing function). By inspection, f{1) =3, so
£7'(3)=1. Because fis one-to-one, f(f‘] [2)) =2.

Because g is an increasing function, g is one-to-one. By inspection g(0) =4, so0 g7'(4)=0.

(a) The function fis one-to-one because it passes the horizontal line test.

(b) The domain of ™' is the range of fwhich is [-1, 3]. The range of f'is the domain of f which is
[-3.3].

(©)/7(2)=0

(d) Because £(-1.7)=0, £7'(0)~-1.7.

y=f(x)=1+2+3x = y-1=243x = (y-1) =2+3xr = (y-1) -2=3x =
x=1(y-1)"-2. So f7'(x)=%(x~1)' —2. The domain of fis x> 1.

y=f(x)=¢"" =>Ihy=2x-1=1+lny=2x = x=1(1+Iny). Sn,f'](x)=%(1+lnx).

y=f(x)=In(x+3) = x+3=¢" = x=¢"-3. So f'(x)=€"-3.

(a) log,32=1log,2’ =5.

(b) logg 2 =log, 8" =%.

1 1
a) log. — =log. — =log. 5 =-3.
(a) 8155~ 0855 ~1ogs

(b) m(%3]=me-2 -2

(a) log,, 40+log,, 2.5 =log,,[(40)(2.5)] =log,, 100 =log,, 10* =2

(b) log, 60—log, 3—log, 5=log, L —log, 5 =log, 20 —log, 5 = log, £ = log, = log, 8" = %
1 1 n2fins’) _ 3

(a) e =77 (b) e

—3



57. In10+2In5=In10+1n5’ =ln[(10}(25)] =In250

58. Inb+2Inc-3Ind =Inb+Inc* —Ind* =Inbc* —Ind’ =l[1;'|':;!i_1

50. tin(x+3)’ +%[lnx—]n(x: +3x+ 2]2]= ln[(x+2)3}m +§ln;2 = ln{x+2}+lnL:
(xz +31+2) (Jr2 +3_r+2]
2N
(x+1)x+2) x+1
2% Zoxy 1+e2¥\ (1+e2%)e2x\ (1+e2%)e?x\ 2%\
60ln(1+e )—ln(1+e ) —ln(He—_zx) —IH(W) —ln(w) —ln(e ) = 2x
In Ine Inp 1
ol. (inp)(log, )(ve) " =(np)-y=(e) " =lne-(e™) =15 =\p
62. log, 10 =219 _ 1 430677
In5
63. log, 57 =27 L 3680144
In3

70. Shift the graph of y = log,, x five units to the left to obtain the graph of y =log  (x+5). Note the
vertical asymptote of x = -35.

[|Y1 x 5 (4 I T
y=log,nx y = log,glz+5)
71. Reflect the graph of y = In x about the x-axis to obtain the graph of 1

yv=—Inx.

y=Inzx y=—Inx

72. Reflect the graph of y = In x about the y-axis to obtain the graph ‘ |
of y = In(—x). // \

77. ¢ ¥ =6 © T-d4x=In6 = T-In6=4x < x=1(7-In6)

79. ]n(xz—l)=3 S x-l=¢ © xl=e'+1 & x=1e' +1

94. (a) Weneede' —3>0 < &' >3 < x>In3. Thus the domain 0ff(x}=ln(e"—3)is(h13,eo).
(b) yzln(e"—Sn) = e =e'-3 => e ="43 = x=ln(e"’+3), snf"(x)=ln(e"+3].

Nowe* +3>0 = & >3, which is true for any real x, so the domain of /™' is R.



101. sin™(0.5)= % because sin- = 0.5 and % is in the interval [-Z£,Z |

103. arctan(—1) =—§

105. arcsinl=

2
107. cos™ {ﬁ] =%

2

109. sec’2=2
3

. a5 :

111. Let&=sin B (see figure to the right).
Then cos(z sin™ (%]) = c0s 268 = cos” 8 —sin” 8 P s
_(12)1 [5]2_144 25 119 ; i
13 13 169 169 169 17
inZ
113. tan(sin'] x] =tan Z)_ 0% is undefined because cosZ = 0.
2) cos% -

p. 78: 5-10, 13
5.x=1127
6. The functions —2cos(x— 4)and3x+8 do not intersect on the interval [0, 27).
7. The only solution of cos x =™ on the interval [0, 2,) is(0.448,0.901).
8. The only solution oflog,,, x = tan x on the interval (—Z,Z)is (0.614,0.704).
0. The solutions of sinx+cosx=1 in[-2x,2x] are (—2x.1), (—3{,1},({]:1),@,{]], and (2z,1).

10. The solutions t::\f_L —2 =13 inthe interval [-27, 2] are x =—6.082,-3.343,0.201, and x =2.940.

sin x
13. (a)A quadratic function could intersect y =sin x in at most 3 points.
(b) A cubic function could intersect y =sin x in at most 3 points.
(¢) An nth degree polynomial could intersect y =sin x in at most 3 points.
(d) A linear function could intersect y =sin x in infinitely many points.



