HW 2/6

Ny=flz)=1++/2+3z (=1 = y—1=+/2+3z = (—-1)7=2+32 = (y—-1)1>-2=32 =

z=1%(y—1)" — % Interchange zand y= y = (= — 1) — 2 So f () = 3(= — 1)® — 2 Note that the domain of f~"
1s5x > 1.
4z —1
22.y=f(3:)=m = y(2xr+3)=4r—1 = Z2zy+3y=4r—1 = 3y+1=4z— 2zy =
HH
Sy+1=(4—2)r = ==Y mferchange randy y= 321 g0 f1(z) = 3211
4 — 2y 4 —2x 4—2x
23.y=_f(3::l=eh_1 = hy=2x—1 = 1l4+hy=2x = :.c=%l:1—|—lny)_
Interchange z and y: y = %(l—klnx)_ So f~(z) = %{1 +Inz).
40. In(a+b5)+In(a —b) — 2Inc=In[(a + b)(a — b)] — Inc® [by Laws 1, 3]
b —b&
=lnw [by Law 2]
L
o o2 — b2
n Cz
6. @ n=F()=100-2¢/2 = D _ot/2 L 1og (i)=3 = t=3log (i).Usingfonnula(w) we can
100 Z\100/ ~ 3 2\ 100 ’
o 1 In(n/100) . . o . .
write thisas ¢ = f (n)=3-l’—2_Thlsflmctlonte]lsushowlongﬂwﬂltaketoobtamﬂbactma(gwenthe
n
mumber n).
| ( B0.000
(b) n = 50,000 = t=f_1(5ﬂpﬂﬁﬂ)=3-w=3 In 500 2 269 hours
In2 In2
2. (a) Slope = 298=2030 _ 48 ~, 69 67 (b) Slope = 22482661 _ 287 — 71 75
(c) Slope — 2%48=2806 _ 122 _ 7 (@) Slope = =10 = 3* = 66

From the data, we see that the patient’s heart rate is decreasing from 71 to 66 heartbeats/minute after 42 minutes.
After being stable for a while, the patient’s heart rate is dropping.

5. (a) y = y(t) = 40t — 16¢%. Att =2,y = 40(2) — 16(2)? = 16. The average velocity between times 2 and 2 + h is

_y(2+h)—y(2)  [40(2+h)—16(2+h)’] — 16 _ —24h —16R°

Vave = (2 T h) ) = B 3 = —24 — 16h, ifh ?é 0.
() [2,2.5]: b = 0.5, vave = —32 ft/s (i) [2,2.1]: h = 0.1, vaye = —25.6 ft/s
(i1) [2,2.05]: h = 0.05, vaye = —24 8 fi/s () [2,2.01]: A = 0.01, vaye = —24.16 fi/s

(b) The instantaneous velocity when ¢t = 2 (h approaches 0) is —24 ft/s.
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8. () (i) s = s(t) = 2sinwt + 3 cos wt. On the interval [1, 2], vaye = s@) —s() _3-(3) _g cm/s.

21 1
(ii) On the interval [1, 1.1], vaye = s —s() 3471 (3, cm/s.
111 01
_ _ s(1.01) —s(1)  —3.0613—(-3)
(i1i) On the interval [1, 1.01], vaye = o1 001 = —6.13 em/s.
(iv) On the interval [1, 1.001], vaye = s(1.001) — (1) | —300627 — (=3) _ ¢ o7 cm/s.

1.001 -1 1.001 -1
(b) The instantaneous velocity of the particle when ¢ = 1 appears to be about —6.3 cm/s.

2. As x approaches 1 from the left, f(x) approaches 3; and as x approaches 1 from the right, f(x) approaches 7. No, the limit
does not exist because the left- and right-hand limits are different.
7. li t)=—1 i t)=—2
(@ Lim g(t) (®) lim o(t)
(c) !jn% g(t) does not exist because the limits in part (a) and part (b) are not equal.
d) I t)=2 i t)=0
(d) lim g(t) (e) lim o(t)

(f) E}% g(t) does not exist because the limits in part (d) and part (e) are not equal.

(8 g(2)=1 (b) lim g(¢) =3
9. (a) zEnET flz) = —c0 (b) zErﬂgf(x) = oo (c) ..—%I_I.I}J flz) =0
(d) zEsT— flz) = —o0 (e) 2% flz) =0

(f) The equations of the vertical asymptotes arex = -7,z = -3,z = 0,and x = 6.

11. From the graph of ¥
14z fxz<—1 al
flz)={2* if -1<z<l1,
2—zx ifz>1 / 0 1 x
we see that lim f(z) exists for all a except a = —1. Notice that the

right and left limits are different ata = —1.
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1. (@) lim [£(z) +59(2)] = lim f(z) + lim [5g(«)] [LimitLaw1] () lim [o(«)] = | lim g(x)];- [Limit Law 6]
= lim f(z) + 5 lim g(z)  [Limit Law 3] — (-2 =8
=445(-2)=—6

. 3f(x) lim [3f(z)]

. _ . - - x—2 - -
(©) lim Viz)= \/il_.rnzf(a:) [Limit Law 11] (d) lim 5~ Tme() [Limit Law 5]
x—2
=Vi=2 3 lim f()
= —==2__  [Limit Law 3]
111:1’12 g(x)
_34) _
=—5 = G
o ) ) g(z) h(x) z_‘h-“; [g(x) h(z)] o
(e) Because the limit of the denominator is 0, we can’t (f) lim = - [Limit Law 5]
- 2% f(z) Tim £(2)
. - s eone G\E
use Limit Law 5. The given limit, iﬂ m,does ]jn;g(:c) _ ]imzh(:.c)
. . == _ = [Limit Law 4]
not exist because the denominator approaches 0 il_‘l'l'lz flz)
while the numerator approaches a nonzero number. _2.0

[y
[y

o6 tim (L 1) i (L 1 o t1-1 _ _
o\t B rt) o\t Ht+1)) =0 HE+1)  im0E+1 0+1

38. We have lim (2z) = 2(1) = 2 and lirrll(x4—m2+2) =1* -1 +2 =2 Since 2z < g(z) < z* — 2> + 2 forall =,

lim g(z) = 2 by the Squeeze Theorem.

x—3 if z—3>0 x—3 ifzx>3
M. |z—3 =

—~(x—3) fz—3<0 |3—z ifz<3
Thus, lim (2z+|z—3|) = lim (2z+2z—3) = lim (3z—3) = 3(3) — 3 = 6 and
lim (2z+ |z —3|) = lim (2r+3—z) = lim (x + 3) = 3 + 3 = €. Since the left and right limits are equal,
x—3 z—3 r—3

lim (2z + |z — 3|) = 6.
z—3
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