Problem Set 5-7
Review Probiems

RO. Answers will vary.
R1. a dM/idi=0.06M = Mt dM = 0.06dr

X 5
J M dM:j 0.06 dt, Q.ED.
1 ]

0d (

5 5
j 0.06 dt =0.06t |7 =0.3

o 4}

b. Solving numerically for x in

j" M dM =03
100
gives X = 134,9858... .

¢. There will be $134.99 in the account, 50 the
interest will be $34.99.

R2. a. Integrating + ! by the power rule results in
g g Y : lP
i

division by Zero. +C.

—1+1
b, I g(x)= j F(¢) dt and f(&) is continuous in

[}

a neighborhood of g, then g'{x} = Tl
Inx= rl dt
1

g d (L)L
L4t

c. 1. y=(ln5x)y = y = (3x)(n 5x)°
i, fx)=1In L=0lnx=s )=
i, y=csc (lnx)=

v = —cse (In x) cot (In %) - (1)

2

X
iv, glx}= J- aserdi = g (x)=2xC8C x*
1

. sec x tan x
d i j.._-————dx=j
sec X SecC X

—nisecxi+C

-3
i j’ 10 =101 1x)

20X
:101r11—31—1(}1ni-‘2l
=10(n3-Im2)= 4.054631...

gec x tan x dx

-3
-2

i J P-4y dx= %J‘(f 4y (35> dx)

=%ln!x3-4l+c
o)

a7 -
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e. By finding areas, 2(1) =-2.5, (2} =0,
h(6)y =27, h(10)=0, and A(11) =-2.5.

Y y=Hhx

ii.

1ii.

R3. a. 1.

ii.

Aii.

iv.

V.

- it

it.

i,
R4. a 1.

i. e=lim (1+n)
n—0

i. ¥(100) = 70 names; 70% remembered

¥(1) = 1 name; 100% remembered
, 101
T
¥y (100) = 101/(200) = 0.505 names/person
¥ (1) = 101/101 = 1 name/person

Paula has probably not forgotten any
names as long as x — y < 0.5. Afier
meeting 11 people, she remembers about
10.53... = 11 names, but after meeting

12 people, she remembers about 11.44.., =
11 names.

See the text for the definition of logarithm.
See the text for the definition of 1n x.

See the text for the statement of the
uniqueness theorem.

See the text for the proof.

See the solution to Problem 10 in
Lesson 6-3.

oot e =Tim (1+ V)"
n—eo

log, x=1n_x
Ink
i. y=10g4x=E=>y’=
In4d xn4d
f(x)=log, (cos x)=m
- In2
f’(x)=—l—-(—sin x)
(cos x)(In 2)
_ tanx
"~ 2

y=log, 9" =xlog. 9=y =log, 9
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ii.

b. i. flx)=x"e"=

Fix) = L4xPe™ + 5xi4 g™

ii, g(x)=sin (™™ = g’"(x) = —2¢ * cos(e™™)

d

Inx d
L =-—(x)=1
iii (™) e (x)

dx

iv. y=100"= y = (in 100)100*

-

vi.

L fx) =37 100 =
F (xy=0.74 In 10 10°%*
=" = Inr=tanrint=

1 tan t
“regec? tint+ —=
r it

" tant
T (sec: tint+ —)
K t

c. ¥y= (Sx;7)3(3x+ 1V =
ny=3mGx—-7N+50Gx+ )=

)?:

d i

i,

iii

2 2
j e O gy = 1070

., 15 Is

y = o+ =
y 5x-7 3x+1
, ( 15 15
+
5x-7 3x+1

= (120x — 90)(5x — TR (B3x + 1)*
. Jme"?*'arx = 5e P 4 C

)(Sx -7PGx+1)°

Ie“’” sinx dx=—¢“" + C

el

]

=-10e7% +10e% = 4.02672...

[10%% dx = 10 ¢
; 0Zin10

1. The exposurs 18 the proauct of J¢f) anc &

wners {7

variez. Thue, o definiez intecrs:
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a

e e e P A [ I L2 oo
i, Elxy= -Jn 150e dt =937.5(-¢2 +1) RS 4 lim E,t i j =
AT =037 5(—e™ 4 1y = e
310250 opm - days £(101 = = im—m =
937.5(—e™ " + )= 748.22... ppm - davs o —i0x
As x grows very large, E(x) seems (o 5 lim xt—cosx+1 . 0
approach 937.5. 0 et er-1 0
iii. E'(x)= 150" = C(x) = Jim 2x+sinx 0
E’(5)=67.39... ppm (or ppm - days =0 et =1 0
per day}) = 1; 2+c05‘.x__2+1_3
E'(10) = 30.28... ppm ===
f. i. From Figure 6-7d, the maximum e lim e — 00-0
concentraticn is about 150 ppm at about xses
2 hours. (These values can be found more o4t oo
precisely by setting the numerical or : ‘ = }E{EF -
algebraic derivative equal to zero, solving 5
to get 1= —1/In 0.6 = 1.9576... . Then mlim =
C(1.9576...) ==~200/(e In 0.6) = gt e
144.0332... .) - 6x oo
= m — —_
ii. C(r) = 200t - 0.8’ e g ee
C'(£)= 200t - 0.6' In 0.6 + 200 - 0.6' = Lim 6 _ 0 (Form: 6/e)
C'(1) =200 - 0.6'(In 0.6 + 1) = 58.70... e
C'(5) =200 0.6%5 1n 0.6 + 1) ; d. L=Hmx™™ -
=-24.16... < 0 : - In 7. = lim {tan (7x/2) - 1n x]
C(¢) is increasing at about 58.7 ppm/h =
when 7 = | and decreasing at about = mf, _Inx - 0
24.2 ppm/h when £ = 5. The concentration —=bcot (me/2y O
is increasing if C’ (#) is positive and : Vx 1 -2

decreasing if it is negative. , um P — " ?-
iii. Selving 50 = 200¢ - 0.6¢ numerically for ¢ - - J”;

gives f=02899:.. and r= 6.3245... . h=e T 0.329077...

So C(f) > 50 for 6.3245... — 0.2899... = e. lim 3x* =48

6.03... , or about 6 hours. *""2 ; , .
iv. Cy(t) = 200¢ - 0.3 . Jlim (tan” x—sec” x) = iy (1)=1

ciY

Examples of indeterminate forms:
0/0, cofes, 0- ac, 00’ 1, m“, 50 — oo

(!Q

R6. a. i. y=In (sin' 7x) =4 In sin 7x =
v = 4(1/sin 7x} - cos Tx - 7 = 28 cot Tx

T — i, y=x e =

P P - L e
From the graph, the maximum is about Y - j;u (fv _ 33; ¢
60 ppm around t = 1. (Exactly, r = ~1/1n 0.3 = . - , e s
0.8305... , for which C(0.8305...) = il y=cos (2% =,y ~ s 29 '42 In2
~200/(e In 0:3)=61.11092... = 61.1 ppm.) iv. velog,xt= o y=

:‘ =
Repeating the computations of part i In 3 xln3

gives C() > 50 for 0.409... <r<1473...,
or for about 1.06 hours.

In conclusion, the conceniration peaks
sooner ai & lower concentration and stays
above 50 ppm Tor & much shorter time.

Ir 0.5 =-=0.025¢

b, i. Je'”-" dx = (=1/17) e 4 C

.. —
ii. J ¥ gecxtanx dx

i Inlsecy |

S8C X tor xdx
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Conit

iil.

iv.

ii.

Zin) [ (n2-seoxtan s dx)
= (1/ln 2) € 2 C=(1/In2) 27 + C
j(5+sin x)'l cos x dx=In (5+sin x+C
{No absoluie valne is needed this tdme.)

5 .
j 1 4 =1n5 (By definition!)

1 Z

. tandx 0 . 3sec? 3x 3
im—s——73 =lm—— 5=
=0 X ] x—0 2x

L=1m (1-3/x)" — 1%
in L=lim xln(d-3/x)] -0
ma-3x") 0

s L=e’= 0.049787...



1 Buth’(x} = f'(x) — g"(x), which equals 0 for

2 2 1
X —_ X —— —
3. L Sdx= In5 5 v In5 (25-D) afl values of x,
= 14.9120... ‘ LB =0
. 5.3y e ) .
T16. lim — — This result thus contradicts the mean value
e Indy oo
‘ _3 ; theorem, Q.E.D.
=1 —_—= — = —co
e [V(4x)] 4 xl—{{lo( %) T22. a. F(x)=60e"7 = F'(x) = 6¢"'* s0
T17. L= Hm (tanx)** — oo F'(5) = 6e" = 9.8923. .. Ib/ft
Foml2 F'(10) = 6e = 16.3096... Ib/ft
- InL= iim [cotx-ln (tan x)j— 0.
K2 b. Wark equals force times displacement. But the
-5 In (tan x) oo force varies at different displacements. Thus, a
= im ——— — e .
r=1/2” tan x oo definite integral has o be used.
2
= g HERECCTE e otx =0 “
=i sec” x x—=mi2”
S L=e"=1 I /
T18. a. 100f (x F)
a / ]
5 dx !
4 —_ e g L X
3 &
2
1 AW = F dx = 60 &%
- 5 9
1 W= [ 606t ax
)
-2
4 = 6006 =600 ~1)
5
s W = 389.23 fi-1b
b k)= fdr= K= fGx-5) 3, T23. Answers will vary. .

B'(3)= F(9-5)-3= f(4)-3=1.3=3
Problem Set 6-8

x 1.8
T19. lnx=J. L so 1n1.8=J' La |
b P Cumulative Review, Chapiers 1-6

1.1 .1 1 1
M, =02 —+—+—+—= |=0.58664.., . =
¢ (1.1 1315 1.7) b ) 33_1_,,19

From calculator, In 1.8 = 0.58778... . FG3)= 0z 5.549618...

2 s 2. There an : its.

T20. glx)= J Gint di = —cos 1 , T ezs are about 10.0 squares, each 20 units
2 2 o] ey dx =200
= —cos »* + cos 2 = g'(x) = 2x sin x7 10 .

4 & R (Function is g(x) =2 +0.1x +sin ﬂx, 50 exact
g’(x‘):—{ sintdf =2xsin x~ 15

dx &2 answer is 200.)

T21. Leth(x) = f(x) - g(x). 3. L=lim f£(x) if and only if for any &> 0, there is
Then h(q) = f(a) — g(a) =0 and a 6> 0 such that if x is within & units of ¢ but
h(b) =f(b) - g{by= 0. not equal to ¢, f(x) is within € units of L.
CAlb)-hia) |
TR la T 0 4. Answers may vary.
By the mean value theorem. there is a number ¢ f(x))[ !
berwesn ¢ and £ such that f,/?/
Pt ik, —hiai | = [ 5 -
g !
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Chapter Tesi

X
T3. Ifgix) :J FU) dtand fr) ig cortinuous in &
1

neighborhood of 4, then g’ (x) = f{x ).

T4, (O fx)= g’ (x) for all x in the domain and
Q) flay = g(u) for some a in the domain, then
flx)= g(x) forallx in the domain.

T5. Prove that In x = log, x for all x > 0.
Proaf:
Let f(x) = In x, and g(x) = 10g. X.
f'¢x) = lix and
g (x)=(lix) - log. €= (Ux) - 1=Llx
~f(x) =g () for all x>0
f(ly=In1l =0 and g{1)=1log 1= 0
~f(1y =g
.. by the uniqueness theorem,
Fx) = gx) for all x> 0.
- inx = log, x for all x> 0, Q.E.D.

T6. f(x)=1n (x3e*)
. i
a. flix)=—=
x’e
b. f(x)=31nx+x1ne-——31nx+x:>
f(x)y=3x+ 1 {Checks.)
T7. y=eb‘1nx3=3ek1nx=> '
y =6 -Inx+ 3™ (11 x)
=3 (2 Inx +1x)

T8. v =1n (cos 10x) =

v = 1/(cos 10x) - (-10 sin 10x) = —10 tan 10x
T9. f(x) = (log: 4x)" = [(1n 4x)/(n NY =

£ (x) = 70 dx)/in 2)J° - [(1740) -4 (1/n 2]

GBxlet +5Pe)y=3x+1

X

_ 7T(log, 4%)°
xIn2
T10. (x) = In (cos’ x + ginfx)=lm1=0=
rix)=0
o ox
TI1. p(x)-_‘j ¢ sin 1 dt =
1

p{x)y=¢""sinlnx- l/x=sinlnx
T12. jﬁdx:iesuc
5
T13. jan )6 (duix) = %(m X +C

1
Ti4. 'gsec 5xdx=flnise35x+tan5xl+=f
3 .
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