HW 5 SOLUTIONS

MATH 122

87.2: Integration by Parts
16. The tabular method is the easiest way to do this. Here’s the table (since I can’t
draw diagonal arrows, I've shifted the first column down a bit):

€4t

1
t2 (+) Z€4t

1
2t (—) 1—6€4t
1
2 <+) a€4t
0

Thus, [t*e*dt = e4t(§ — L+ %) +C.

24. Here we have to use the integration by parts formula in a creative way. Using
dv = e ?*dx and u = sin(2x),

1 1
/6_2”” sin(2z)dr = —56_2”” sin(2z) —/—56_2x(2008(2$)>d1‘

1
= —§e’2x sin(2z) + /ezx cos(2x) dx.

Repeating the integration by parts, this time with dv = e"**dx and u = cos(2x),
we end up with

1 1 1
/6233 sin(2x) de = —§e’2x sin(2x) + —ée’% cos(2x) — / —§e’2x(—2 sin(2z)) dx

—2x

- ¢ 5 (sin(2x) 4 cos(2z)) — /e_2z sin(2z) dz.

Thus, adding the quantity [ e~**sin(2z) dx to both sides of the equation, we get

—2x

2 / e ¥ sin(2x) dor = _C 5 (sin(2z) 4 cos(2x)).

2x

Therefore, [ e sin(2z) dv = —%—(sin(2x) + cos(2x)).
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28. Using u = In(z + 2?) and dv = dz, we find that

2 1
/1n(1:—|—3:2)dx = xln(x+x2)—/a: v

x—l—x2dm

2 1
- xln(m+x2)—/ chu

1+2
2 1) -1
= xln(x+x2)—/udx
r+1
= zhn(z+2*) — [ 2dz +

= xln(z+2*) —2r+In|z+ 1|+ C.

87.3: Partial Fractions

18. First, we’ll reduce the fraction: #g’zﬂ r+24 1239“2 2+1, by long division. Now,
we’ll find the partial fraction decomposition for the remainder term: (i":?g =
A

E+ﬁ,so3x—2:Ax—A+B,thatis,A:3andB:1. Then,

0 I3 0 3 1
——dz = 2 d
/_1<x—1>2 ! /* R P e

1 0

$2

-1

. (%—2—1—3111(2)—1—%) — 92— 3In(2).

26. 8L g already reduced, since the power of s in the denominator is 5. So, we

s(s249)2
get to have lots of partial fraction fun! 3(5;1891)2 = é + 25190 + (Sijgf)E This leads
to

s+ 81 = (A+ B)s* + Cs* + (18A + 9B + D)s* + (9C + E)s + 814

From the constant term, we deduce that A = 1. From the s*-term, we get that
A+ B =1, whence B = 0. From the s*>-term, we see that C' = 0. The s*-term
gives us 184+ 9B + D =0, so D = —18 and the s-term gives us £ = 0. So,

s481 1 18s 51481 _ 1 _ _18s _
we have that 7555 = { — 715z Thus, i oy ds = /1 52+9 ds =

In|s| -9 [ % =In|s| + =5 + C, where T used the substitution u = s + 9.

32. From long division, we get that 4x21fzi = =4dr+4+ 4;222; ‘fH. The denominator
is just (22 — 1)?, so using the partial fraction method, 122 — 4 = 2Az — A + B,
whence A =6 and B = 2. Thenf4I16I dx:f4x+4+%+ﬁdx:

2 _4x+1
22° +4r + 3In |22 + 1| — +C.

211



HW 5 SOLUTIONS 3

87.4: Trig. substitutions
5 _ dx
10. [ Fmrde =] /T

gives us da = £ sec(f) tan(f)df. Then the integral becomes

so we’'ll use the trig. substitution x = %sec(é’), which

2 sec(0) tan(0)do

5
——dr =
/ V2522 — 9 3 /tan’(9)

= /sec(G) do

B / sec?(0) + sec(f) tan(6)do
B sec(f) + tan(6)
= In|sec(f) + tan(0)| + C

) 25
= ln|§x—|— §x2—1|+0.

20. Using the trig. substitution x = 2sin(f) (with dz = 2cos(0)df), we see that
0 = arcsin(3). Thus, when 2 = 0, 0 = 0 and when z = 1, § = %. Then

/1 dx B /7r /6 2cos(h)d
o (=232 — J (dcos(0))3/2
B /“/6 2 cos(6)db
Jo  8cos3(0)
B /7r/6 do
Jo  4cos2(0)

1 /6
= Z/ sec?(6) df

0

1 /6
= L ltan(6)]5/

1
43

26. Since [ gtgitl =[S 50 sy, We use t = jtan(f) and dt = §sec®(9)dd. This

= /20032(9)019

= 0 +sin(f)cos(d) + C
3t
9t2 41

gives us

= arctan(3t) + +C
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44. Under the given substitution,

2dz
dz _ e
/ 1 +sin(z) + cos(z) / 14 22 4 1=22

1422 1422

2dz
B /1+22+22—|—1—z2
B 2dz
- /2+2z
B dz
N /1+z
= In|l+z2+C
= In|l+ tan(§)| + C.




