Math 102 Spring 2008: Solutions: HW #1

Instructor: S. Cautis

. section 7.2, #2
Substitute u = 1 4 2z so that du = 2dzx and we get

1 1 1
/quu/ 2u+c 2(1+22) +c

. section 7.2, #8
Substitute u = w(2x + 1) so that du = 2wdx and we get

) du _ cos(u) _cos(m(2z +1))
/sm(u) o = o +C = — 5 +C.

. section 7.2, #16
Substitute u = 1 4 €2 so that du = 2e2*dx and we get

e du
u 2e?r

1 1
= §1n|u|+C: §ln(1+62‘”)—|—C.
Notice that 1+ e2* > e2* > 0 so we can take out the absolute value signs
around |u|.

. section 7.2, #34
Ifu=x—1then x =u+ 1 and du = dx and we get

/(u—|— Du'Bdu = /u4/3 +u3du

3 3
?u”?’ + Zu‘1/3 +C

= 2@+ 2@ C

. section 7.2, #52
We substitute u = z + 2 so du = dz. We get

1 1
/(x+2)2+1dx B /u2+1du
= tan " !(u)+C
= tan '(z+2) +C.

. section 7.3, #2



Using integration by parts we have
/xQeQ‘”daﬁ = z%e? /2 - /(2%)6236/2(1%
= z%e* /2 - /xe%dx

= x262m/2—(xez‘”/Z—/eQ‘”ﬂdx)
= 2%e* )2 — 2e* /2 + €27 /44 C.

7. section 7.3, #20

Using integration by parts we have
1
/sin(ln(t))dt = tsin(lnt) — /tcos(lnt)zdt
tsin(lnt) — /cos(ln t)dt

tsin(lnt) — (¢t cos(Int) /t —sin(lnt)) dt)
= tsin(Int) — tcos(Int) — /sm Int)d

Thus we get
/sin(ln(t))dt = %(t sin(lnt) — ¢ cos(Int)).

8. section 7.3, #38
Substitute t = 23/2 so that z = t>/% and dt = 3/22'/?dx and we get

231/
/x2 sing®/?dx = /x sin(t)—— . dt
/2x3/2 sin(t)dt
3

—tsin(t)dt

Il
—

(—tcos(t) — /(— cos(t))dt)

(—tcos(t) +sin(t)) + C

WINWIN W

(—23/% cos(x3/?) + sin(z*/?)) + C

where we also used integration by parts.



9. section 7.3, #50
1,—z?

2
We use u = z" ! and v' = ze~* . Then v = —5e

1 1 1
/x"e‘m2dx = x"‘l(—56_12)—/(71—1)%"_2(—ie_mg)da: = —Ea:"_le_m +

and we get

which is what we wanted to show.

10. section 7.3, #56

Using the recursion from problem 50 repeatedly we get

1 5 2 1 4 2 4 3 5
/xe_'”dx = ——x"e® |0—|——/x6_mdx
0 2 2
1 1 2
= —56_1 +2(_§$26_T2 s 5/3316_‘” dz)
1 .
= e A /)l
1 1 1 0
= e
3 1
= -0 —-+1
2e e+
)
= 241




