Math 231 Homework 1: Solutions

Section 5.5 # 3,14,31,33,43,59,64,67
5.5.3
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5.5.14

I= /e“‘ sin(e”)dx u=e" du = e®dx

- /sin(u)du = —cos(u) + ¢

= —cos(e”) + ¢

5.5.31

= / cos(z) dx u = sin(x) du = cos(z)dx

sin?(z)

5.5.33
I= / Vcot(z) esc?(z)dx u = cot(x) du = — csc?(z)dx
2 2
= —/u%du = —Zud 4= —7COt%(:E) +ec
3 3
5.5.43 This integral needs to be split into two pieces which are handled differently:

/1+wdx_/ dx +/ T dae
1+22 7 ) 1422 1+ 22

In the second we make the substitution u = x2. The first is just arctan(z). Thus we get

1 1
/%dw = arctan(z) + gln\l + 2% 4 ¢

5.5.59



5.5.64
a
I = / v a? — 22dx u=a%— 2> du = —2zdx
0
1 /0 1 1
= *i/az Vidu = —gu¥ iz = za’

5.5.67

u=In|z| du = —

1—/64 dx
e Ty/In|z| x
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Section 7.1 # 1,5,8,15,18,35,43,47,62,63

7.1.1
I= /x2 In |z|dz u=1Inl|z| dv=az’dr
dz x3
d = — = —
u=— v=-
3 2
= %lnm—/%da@
= m—g In |z| — x—g +c
-3 9
7.1.5
:/regdr r=_ dx:@
2 2
:4/:ce””dx u=z dv=e"dx du=dzr v=_¢€"
= 4xe® —4/693 =4(z —1)e” :4(% _1)6% +c
7.1.8
I= /mQ cos(ma)dx u=2? dv=cos(mz)dr du =2xdx v= sin(ma)
m
2 2z si 2 2
__— sin(maz) — / Mdm u="2 qv= sin(ma)dx du = —dzx
m m m m
2 2 cos(mux) 2
= sin(mz) + o T3 /cos(mx)dx
x? 2cos(max)  2sin(mz)

+c

= sin(max) + 3 3



7.1.15

I= /(ln |z|)2dx u=(In(z))? dv=dx du =2

= z(In(x))? — /2xln(—m)dx u=In(z) dv=dz du = dz v=u=z
x

= z(In(z))? — 2z In(z) + 2 / dx

= z(In(x))? — 2z In(z) + 2z + ¢

7.1.18
I= /e % cos(26)d u=-e"? dv=cos(20)db du=—e%d v= smé%‘)
2 2 sin(2
e—f’bmé %) /bm( ) _e0dp  umet dv= bm; Do du=—e2do
__psin(20) _gcos(26) _/008(29) 0 40
B 2 4
o sin(20) _gcos(20)

4 2 4

7.1.35
I= /03 sin(6?)d6 r=6% dx=20d0
= /%x sin(z)dx u=2z dv=sin(x)dx du =dx v = —cos(x)
1
=5 <—w cos(x) + /cos(x))
1 .
=3 (—x cos(z) +sin(z)) + ¢
1
=5 (=67 cos(6?) + sin(6°)) + ¢
7.1.43

/ sin™(z)dz = —% cos(x) sin" () + " 1 / sin"2(z)da
/sin2(x)dx = —% cos(x) sin(z) + %/daz

1
=-3 cos(x) sin(z) + g +c




7.1.47

1 n—1
I, :/(ln|x|)”dx u= (In|z))" dv=dzx du:n% v=u1
x
(1
z(In |z|)™ /n nje])" xdx
z(In |z|)" /n In|z|)" dx
w(ln )" = In
7.1.62 IMPORTANT: Recall that
log(ab) = log(a) + log(b)
dx rt
& In(1 — =
dt gt = veln( m)
t
a(t) :/ —gt —veln(1 — T—)dt
:_7+/Uc/1n1_f
y:l—— dyz——dt
m
t? c
a(t) = -5+ /ln lyldy
Integrating by parts gives
d
:/ln\y|dy u=1Inly| dv=dy du:?y v=y
_ ydy
=ylhlyl— [ =—
)
=yhly-y+c
Thus we have 5
gt mu, rt
=7 1= 1_7_1_7
o) = =2+ 2= (- Dymp - By - 0 1) 4
Since the height of the rocket at ¢ = 0 is 2(0) = 0 this gives
0= "% +c
Thus
gt2 MU, rt M,
= 1- ™ 1———1——
o) = =T+ ™ (0= Dy - - T 4 ™
30,000 x 3000 160t 160t
= —4.9 ’ - In|l— 3000t
o+ 160 ( 30,000) . 30 000| +

Plugging in ¢t = 60 (units are in seconds, problem asks for one minute height) gives

z(t) ~ 50,124



