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23.

f(x)=-1/x. We first compute f'(x) using the four-step process.

1
Stepl f(x+h)-—m
1 ket X 0 (X b M) daeh
xth x  x(x+h)  x(x+h)
_h
Sep3 LGNNI _xeel) 1
h h x(x+h)

Step 4 f'(x)ztimf(”")"f(x)=1im ! =l2.
k-0 h 20 x(x+h) x
The slope of the tangent line is £'(3)=1/9. Therefore, a required equation is

y=(=9=5(x=3) or y=ix-1.

Step2 f(x+h)-f(x)=-

a. f(x)=2x"+1. We use the four-step process.
Step1 f(x+h)=2(x+h) +1=2x" +4xh+2h* +1
Step2 f(x+h)-f(x)= (2x* +4xh+2h* +1)- (2x* +1) = dxh + 241
= h(4x+2h)
S(x+h)=f(x)  h(4x+2h)
h

1
Stepd f'(x)=lim fiat h;) ~J) lim (4x-+2h) = 4x
-3 1 -)

Step 3 =4x+2h

b. The slope of the tangent line is f'(1)=4(1)=4. Therefore, an equation is
y=3=4(x-1)ory=4x-1.
c.
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32. a. Its height after 40 seconds is
£(40) = 1(40)* +L(40) =820 [Writing f(¢) =11* +11.]
b. Its average velocity over the interval [0,40] is
IR = 3050 20.5, or 20.5 ft/sec.
40-0 40
c. Its velocity at time ¢ is
= 1 2,1 i O
v(r):]imﬂHh) S =Hm2(r+h) R R a1

h—0 h h—+i) h

2 2 2
=lim—“ +th+th” + 514 1h=3t" =3t
h—0 h

th+1h* + 1 h

= |lim

=lim(t+1h+)=¢+1
k=0 ;.--;I:r{'E tzhts) 2

In particular, the velocity at the end of 40 seconds is

W(40) =40+ 3, or 40+ fi/sec.

57. For continuity, we require that f(1)=1= linl}{ax+b]l =a+h,ora+b=1. -

In order that the derivative exist at x = |, we require that linlg 2x=limag,or2=a.
x—t

e=31"

i if x=1
Therefore, b =—-1 and so f(x)= { ] . The graph of [ follows.
Zx-1bnif el
>
A0
an
m

58. fis continuous at x = 0, but {'(0) docs not ex ist because the graph of fhas a
vertical tangent line atx = 0. The graph of /* follows.
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59. We havef{t} xifx>0and f(x)=—xifx<0. Therefure whern x>0
_,l’(x+h} Jx) _ i 1r.:+h—.rc_ll

fi(x)= lim - lim— =
and whcnx{ﬂ
1) = f{x'i‘fl] Fix) lim—x—h—[—x] =l'1m_—h=—1.

=0l f =0 f

Since the nght—hand !1m1t does not equal the left-hand limit, we conclude that
lin‘} J(x) does not exist.

p158
4,
. hmJE—1 lm Wx-Dx+l) B S l
0 x—1 o (x=D)x+D) =T (r-lw’hn e J_+l
; & 2 1
16. lim ;1 = lim =1l 17. him £-‘Ll—z lim ]-.'--1- =L
T T — | Xk 1_ L X—t=@ T =] X
1
@ |
19. lim = lim x+——=—w , so the limit does not exist.
X ==t x+l X il l+l
X
21. lim f(x) = lim(x+2)=4; ¥

=1 X2
m?ﬁﬂ=ﬁ@m—ﬂ=l f/f

Therefore, Iinz1 J(x) does not exist.
=



