Math 31 | Exam 1 SOLUTIONS | Spring 2018
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1. j\/4x¥x2 ax
0

2
PROBLEM 149 Find j 4x — x* dx.

0
Solution: Complete the square, then use an inverse trigonometric substitution:

2 2
[ 4x — X dx=j 4 — (4 — 4x + x*) dx
0 0

=J'z 4—(2—x)2dx ‘/
0

The radicand is in the form a? — u?; you substitute # = a sin 9:
2 —x=2sinb

dx = —2cos 8do | \/

To change limits: If x = 0,sin 6 = {and@ = /2. If x = 2,sinf =0and 0 = 0. You get
nf2

2 0
I 4 —(2 — )2dx=-f ,/4—4sin202005646=4j cos?0 db
0

0 x/2

xf2 "
Ve =;J (1 + cos 20) d0 = 2[9 + S‘"zze]

/2

0

[See Section 14-3.)



v 4 j cos(In x) dx
1

o™
PROBLEM 14-11. FindJ‘ cos(In x) dx.
1

Solution: Integrate by parts:

u = cos(ln x), du = —sin(In x)%dx dv = dx, v = x

Jw cos(ln x) dx = x cos(In x)
1

ew e
+ j x sin(In x) ff.
1 1 X

e®

= ¢" cos(In ) — 1 cos(In 1) + J sin(In x) dx
1
Integrate by parts, again, with -

u = sin(ln x), du = Soiin )

dv =dx, v = x

a® e~ e*®
I cos(ln x)dx = e*cosn — 1 cos 0 + [x sin(ln x) —f cos(In x) dx]
1 | 1

e
Add I cos(In x)dx to both sides and divide by two:

1

j”cos(ln x)dx = -;-[—-e' — 1 + (e*sinz — 1sin0)] = -%(e" + 1)
1

[See Section 14-1.]
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—'—'—'—————————d -
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.

(14-43) (Partial fractions; inverse trigonometric substitution):

| | 1
In|x --‘ll — y ey z -l-‘-i—6-tan"l (i) + C

2(x* +4)  8(x* + 4 2

::|n|’)c-||+ X - + L Lo X
8 (x*4) 16 ' (32) (‘
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+ (Dx+F) (x-))

AB=1 7 1=8AB-C+D
—R+c¢c =0 Q=8(I)+D >
0= —B*4(-DtF
= || By CoveR-vp =
A=1|BY O< -D+¥F
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4. [sin(5x)[sin(7x)+ 2sin(5x)] dx

Ssim (Sx)Sin|Fx) Ix

U

, -5sin(1 2x)-12sin(10x)+ 30sin(2x)
j sin(5x)[sin(7x) + 2sin(5x)] dx = ———————— ———————— + X

\
|
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X

VX2 +4x+13

dx=dx2+4x+13—2k{

x = W=7




(14-32) (u = \/J—c, then partial fractions):

J‘Zu/(u2 + 3u — 4) du = (8/5) lnl\/; + 4| + (2/5) lnl\/; -1+ C



