Solutions to Assignment 5
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22, % [g(z) + xsin g(z)] = di (z®) = g'(z) +zcosg(z)-g'(z) +sing(x)-1=2x. Ifz =0, wehave
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g'(0)+0+sing(0) =2(0) = g'(0)+sin0=0 = ' (0)+0=0 = g'(0)=0.
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4. f(xz) =In(sin” z) = In(sinx)” = 2In|sinz| = [f(z)=2 pr

1 d, . 1 . w _e(z+1) =z+1
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Another solution: We can change the form of the function by first using logarithm properties.

6. f(z) =logs(xe®) = f'(z)=

re®Inb ze*Inb  zInb

' 1 1 1 1 14+ =
f(2) = logy (=) ogs = +logs € (=) x]n5+eﬁln5 € zIlnb +ln5 or xzlnb
1 1 -1
6. y=— =(lnz)! = ¢ =—1(lnz) 2% —= ——
YT e (Inz) v (Inz) z z(lnx)?

Page 1




Solutions to Assignment 5

1 12 . . .
i 32 = (2)= 7= 12, so an equation of a tangent line at (2, 0) 1s
27 — —

M y=In(z*-7) = =

y—0=12(z —2) or y =12z — 24

%.y:ﬁemz(xz+ljm = 1ny=1n\/;+lne=2+ln(x2+1}w = 1ny=%lnx+mz+lﬂln(x"z+l} =
1, 11 , e el 1 202
Sty ——-=42z410- 2z = oy = +1)1°( — 42
yy 2 I+ * 2 +1 * v Ve (= ) 2x I+:r2-|—1
48. y = (Inz)*** = Iny=coszln(lnz) = yi—cosa: ! ]—I—(lnln:r}(—si_n:r} =
Y= v= y Inz =
y = (lnx]msz(cmx —si.nzrlnlnzr)
rlnx

10. (a) At maximum height the velocity of the ballis 0 fi/s. v(t) = s'(t) =80 —32t =0 &< 32t=80 & t=3.
So the maximum height is s(2) = 80(3) — 16(2)” =200 — 100 = 100 ft.
(b) s(t) =80t — 168> =96 <« 16° —80t+96=0 < 16(°—5t+6)=0 & 16(t—3)(t—2)=0
So the ball has a height of 96 ft on the way up at ¢ = 2 and on the way down at £ = 3. At these times the velocities are
v(2) = 80 — 32(2) = 16 ft/s and v(3) = 80 — 32(3) = —16 ft/s, respectively.

18. V(¢) =5000(1 — L4)° = V'(£) =5000-2(1 — Lt)(—%) = —250(1 — L¢)
(@) V'(5) = —250(1 — &) = —218.75 gal /min () V'(10) = —250(1 — 38) = —187.5 gal/min

(c) V'(20) = —250(1 — 33) = —125 gal /min (d) V'(40) = —250(1 — 22) = 0 gal/min

40/t
The water is flowing out the fastest at the beginning—when ¢ = 0, V' (t) = —250 gal/min_ The water is flowing out the
slowest at the end—when ¢ = 40, V'(¢) = 0. As the tank empties, the water flows out more slowly.

4. (@) y(t) = y(0)e** = y(2) = y(0)e** =600, y(8) = y(0)e®™ = 75,000. Dividing these equations, we get
e /e** =75000/600 = =125 = 6k=In125=In5°=3In5 = k=2ZIn5=1lnb
Thus, y(0) = 600/e** = 600/e"™° = 220 = 120.

(b) y(t) = y(0)e** = 12052 ory = 120 - 5*/2
(©) y(5) = 120 - 55/ = 120 - 25 /5 = 3000 /5 = 6708 bacteria.
) y(¥) =120-52 = ¢'(t)=120-57%.In5-1 =60-In5-52
y'(5) =60-In5-5%2 =60 -1In5 - 25+/5 == 5398 bacteria,/hour.
(@) y(t) = 200,000 < 1202 =200000 < (22 =200 o (In5)t/2=InLR o

t=(2In22%0) /In5~92h
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. . . d .
12. From the information given, we know that d—y =2y = y = Ce*® by Theorem 2. To calculate C' we use the point (0, 5):
2
5=Ce? = (=5 Thus, the equation of the curve is y = 5¢%*.

dT d
16 — = k(T — 20). Lety = T — 20. Then d—i’ = ky, so y(t) = y(0)e". y(0) = T(0) — 20 = 95 — 20 = 75,

so y(t) = 75e**. When T'(t) = 70, % — —1°C/min. Equivalently, % — —1 when y(t) = 50. Thus,

—-1= % = ky(t) = 50k and 50 = y(t) = 75e**. The first relation implies k = —1/50, so the second relation says

50 = 75e~*/%% Thus,e™*/** =2 = —¢/50=1In(2) = ¢=—50In(2) ~ 20.27 min.
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