HW?7 Solutions

7.3 The Exponential Function

4.
a)Ine® @ = (sec (#))(Ine) = sech
b)Ine*) = (e%)(Ine) = e”
¢)Ine*n® = Ine”* =nz? =2z
30.
d 1 d t t —sint
y=1In 2¢ tsint = In2+Ine ‘+Insint = In2 — t+Insint — 9 _ —14+——(sint) = —1—|—C?S = 8 - Sl
dx sint dt sint sint
36.
d d
y= / Intdt — 3 = (Ine?*) x —(2*) — (Ine*V?) x — (e*V7) = 4ze?® — geV?
AVE dzx dx
54. Let 1
uw=—2"2—du=2z"3dx — §du =z 3dx;
e/ PO 1 1 1,
/ = dac:/e_x x 17 dmzi/e“du:56“+C=§eﬂ; +C
68. The function f(z) = 2¢%"%/2 has a maximum whenever sin £ = 1 and a minimum whenever sin £ = —1.
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Therefore, the maximums occur at x = 7 + 2k(27) and the minimums occur at « = 37 + 2k(27), where k is

any integer. The maximum is 2e &~ 5.43656 and the minimum is % ~ 0.73576.

7.4 o and log,

8.

810g83_eln5:x2_710g73£_)3_5:x2_3$_)0:x2_3x+2:(w-l)(x—Q)—)x:17m:2

22.
, d , ,
y=5cos2t diz = (5 %52 I 5)(sin 2¢)(2) = (2sin 2¢)(5~ “2")(In5)
46.
ro 1 d In(l 1 In (1 1
y = (lnx)lnx — lny = (lnx) ln(lngj) — % = ;ln(lnx){»(]nx)m%(lnx) _ n(;$)+g N y/ — M
67. . . ,
2log, 0(x + 1) 2 / 1 2 (In(z+1))
/0 z+1 =0, PEFY IS .

7.5 Exponential Growth and Decay

2.

a) Z—ﬁ = kp — p = poe*" where py = 1013e%°F — k = 71“90_2161 1013 ~ _0.121



b) p = 1013e7%95 ~ 2.389 millibars

) y=yoe 12 — —0.121h = In & — h = 2L ~ 0,977 km

6. V(t) = Voe 140 — 0.1V = Voe t/*0 when the voltage is 10 % of its original value — ¢t = —401n 0.1 ~ 92.1

sec
10.
a) There are (60)(60)(24)(365) = 31,536,000 seconds in a year. Thus, assuming exponential growth, P = 257, 313, 431e**
and
257,313,432 14k
957 313. 431 14k/31,536,000 _ | ) 919, _ ~ 0. 49
o7, 313,431 ~ 1 057,313,431 ~ 31,536,000 " 00087

b)

P = 257,313, 431€0-0087542+15 993 490, 847

Answers will vary considerably with the number of decimal places retained.

18.
A= Apett and £ 4g = Age’3% — 1 =13 | = 1??95 ~ —0.00499; then 0.054, = Age0:00499
days

25.

From example 5, the half-life of carbon-14 is 5700 years so

1 . In 2
00 = coe " — k= 75?00 ~ 0.0001216 — ¢ = coe~ 00121 — (0.445)co = coe” P10t —

7.8 Hyperbolic Functions

10.

In (cosh x + sinh ) + In (cosh z — sinh ) = In (cosh® z — sinh®2) =In1 = 0

12.

St = In 0.05

In 0.445

~ Z0.0001216

—0.00499

~ 600

~ 6659years

e*+e\? [t —em\? 1 1
cosh? z—sinh® z = ( 5 ) ( ) = —[e"+e "+t —eF][e"te T —e"—eT"] = 1(269”)(267"”) =-4) =1
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77.
a)
v =1/ tanh %t — dv — /7 | sech? %t gk = gsech? %t
k m dt k m m m
Thus
m—— = mgsech?® (\/ gkt) =mg (1 — tanh?® < gkt)) =mg — kv?
d m m

b)



160 160,000 400
= ’ = — = ~ ]_ .
\/ 5 00F \/ : 7 80V/5 ~ 178.89

87.
a)

Y= gcosh (%m) — tan ¢ = (CiLsyc = g [ﬁ sinh (%x)} = sinh (%)

H
b) The tension at P is given by

Tcos¢p=H —T = Hsechd=Hy/1+tan? ¢ = H\/l—i— (sinh (%x))Q — H cosh (ﬁx

) = @)




