Mathematics 114Q)
Integration Practice Problems

Name: SOLUTIONS

1. /(21: + 5)(2* + bz) dx

2. /(3 —2)"dx

3. /\/7x+9dac
_ 2 . 3/2
= 21(71—1—9)
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6. / 4 cos(3z)dx

. /sm(lnx)dx

T

3 / T+ 2
2?2 +4x — 3

9. / (3 () da

10./ LIPS
zlnzx

11 / cos 5:1:'

esm (5z)

4
=3 sin(3z) + C

= —cos(lnz) + C

[u = Inx]

1
:iln\x2+4x—3\+0

[u = 2* + 4z — 3]

=In|lnz|+C

[u = Inz]

|
= e sin(5x) +C

5
[u = sin(5z)]
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NG
12. / x sin(z?)dx
0

Let uw=22. Then du=2xdz, so

vr Y
/ rsin(z?)dr = 5 / sin(z?) - 2x dx
0 0

13. /x\/4 —x dx

[Hint: If u = 4 — 2, what does that make x in terms of u?]

If u=4—2, then t =4—u and so dr = —1du. Now just substitute
all of this into the integral:

/x\/m de = /(4—u)\/ﬂ (—1)du
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14. /xe””dx

=qxe” — e+ C

[u=2x, dv=e"dz|

15. /acsinx dx

= —xcos(z) + sin(x) + C

[u ==z, dv=sin(z)dx]

16. /:z;ln:cdx
2 2
:%lnx—%—kC
[u=Inz, dv=xdx]
17. /lnxdx
=zhr—x+C
[u=Inz, dv=1dz]
18, [T,
5

1 Inz 1 1
. .4
4 x4 16 $4+

[u=Inz, dv=2"dx]
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19. /x2e3mda:

You will have to use integration by parts twice. First use u = 2

and dv = e*dr. This will give you
2

2
/xzegxdx = %egx —3 /xe3xdx.

For the new integral, use u = z and dv = e**dr. This gives the
answer:

2
T 2
/1’263$d1’ _ €3x—* -

_ o 3x
= —36 —96 +27e +C
20. /xS In(5x)dx
x? x?
~— 1 _
1 n(bx) T +C

[u = In(5z), dv=2*dx]

21. /x\/x + 3 dzx

Let u =2 and dv = (z + 3)"/2dz. Then

2 2
/x\/x—i-?)dx = gx(x+3)3/2—/§(x+3)3/2dx

2 4
= gx(x +3)3/2 — 1—5(1“ +3)%2 4 O,
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22. /sin2(:c)dx

[Hint: write sin?(x) as sin(z) sin(x) and use the Pythagorean Theorem.]

As instructed in the hint, write sin’(z) = sin(x)sin(z). Let u = sin(z)
and dv = sin(x)dx. Then

/sin2(x)dx = —sin(z) cos(x) + /COSQ<I)dI
= —sin(x) cos(x) + / (1 - sin2(x))dx
= —sin(x)cos(x) +x — /sing(a:)dx
Now add / sin?(r)dr  to both sides and divide by 2 to get

— sin(z) cos(x) + x

/sinQ(x)dx = 5

23. /xsin(x) cos(z)dx

[Hint: let u = z. You will need to use the result of the previous problem.|

Let uw =1 and dv =sin(z)cos(z)dz. Then v = 1isin’(z), so

/xsin(m) cos(z)dxr = gsin2(x) - ;/siHQ(I)dx

T .o, 1l—sin(z)cos(z)+ =
= 28111(:6) 2[ 5 +C

Note that we used /Sin2(x)dx, which we obtained in the previous problem.

24. /xcos(a:)da:

= wsin(z) + cos(x) + C

[u=2x, dv=cos(z)dz]
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25. /x2 cos(x)dx

You will need to do integration by parts twice. The first time, let
u=1z? and dv = cos(z)dr. Then

/x2 cos(x)dx = 2? sin(x) — / sin(z) - 2x dx.
Next, let u =2 and dv = sin(x)dz. Then

/xQ cos(x)dr = x*sin(z) — 2./xsin(a:)da:
= z?sin(x) — 2( — zcos(x) + /cos(x)dx)

= 2?sin(z) + 27 cos(z) — 2sin(z) + C.

26. /e”’c cos(z)dx
[Hint: Do integration by parts twice. Look carefully at both sides of the resulting

equation.]

Let u =¢e” and dv = cos(z)dr. Then
/e“‘" cos(x)dx = e” sin(z) — /ex sin(x)dzx.

To solve this new integral, use u = e” and dv =sin(z)dr. Then

/e“” cos(r)dr = €"sin(x) — {—ew cos(z) — /ex( — Cos(:v))dzv}
= e“sin(z) + e” cos(z) — /ex cos(x)dx
Now add /ex cos(z)dr to both sides of this equation:

2 / e” cos(r)dr = e sin(x) + e” cos(x).

Now divide both sides by 2 to obtain the answer:
e{L’
/ex cos(z)dxr = E(Sin(x) + cos(x)).
WARNING: It is important that in the second step you do not choose
u=sin(zr) and dv=e¢e*. If you do, you will end up °‘undoing’’ the
first step.
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1
27. /x2_4dac

X
28. [ " da

29. /;dx
z(x +1)

30/ L g
' xz(ﬂv—{—l)x

[ ()

1 1
:—Zln|x+2|+11n|aj—2|—|—0

- / | <x1f2 * x1£22> de

1 1
ziln]x+2]+§ln|x—2|+0

1 -1
I/(—l— )dx
r x+1

=ln|z|—Injz+ 1|+ C

—1 1 1
JICIRSEN
x 22 x4+1

1
=—Infz|——+hfjz+1[+C
T
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r—1
1. d
L [ gt

:/<;fl+;%i>m

3
71n|:p—|—4|+ 1n|x—4|—|—C’

T+ 7
32/
x2x+2

You should use partial fractions with 4 5. C
) x?x42 "

you will get
D 7 5
A=-2 B=- (C=°
4’ 2’ 4
Then the integral will be equal to

5

_5 7 5
_4 4 2 4 d
/<x+x2+x+1>x

1
| ————=d
33 /x(x2+1) v
Bax+C

You should use partial fractions with x, ORI
you will get

A=1, B=-1, C=0.

Then the integral will be equal to

[G+55) = G254

1
:ln]x|—§ln|x2+1|+0

Solving for the A, B,C,

Solving for A, B,C,

)m

Note: To do the second integral, use substitution with u = z?+1.
We don’t need absolute value signs on the second term, because z%+1

is always positive.
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34. / 1 dx
e+ 1

[Hint: This one is really tricky. Multiply by & and then use substitution.]

Following the hint you get:

/1 d:L’:/i6 dm:/l e’ dx.
e* +1 e*(e* + 1) e*(e* + 1)

Now let u =e", so that du =e"dr. Substitute this into the integral
and you get:

S L 1
/e"’f(e“—i—l)'e do = /u(u+1) du
1 —1
J(C=n
u u-+1

= Inju|—Injlu+1/+C

Put back the z’s and you get the answer:

1
/ dx =Inle”| —In|e® + 1| + C.
et +1

Note: Since e” is always positive, you don’t need the absolute value
signs.
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1
. d
35 /ng2 .

= arctan(z) + C

[z = tan(f) = 0 = arctan(x)]

1
36. /*d
V4 —a? !

= arcsin(g) +C

[z =2sin(f) = 0 = arcsin(g)]

37. /*d
224+ 4x+5 v

1
_/(1‘4—2)2+1 dr = arctan(x + 2) + C

[z + 2 = tan(f) = 0 = arctan(z + 2)]

2

e
38./ d
1422 *

[Hint: This one is tricky. You might have to add and subtract 1 from the numerator.|
(1-1) r?+1 1
= = / — dz
x2 +1 224+1 22+1

1
= / (1 — :U2+1) dr = x — arctan(z) + C
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1
3. [ da
0 T

L1 1! 1
/—dez—— =—14+—-—o00 (as 7 —0)
rx xly r
o 1
1T
/Rld L L 0h 121 (as R o)
—dr=——| =—= — =1 (as R—
1 a2 Tl R
n. [T,
e X
R In z)? InR)*> 1
/ ne xz(na:) :(n ) —— — 00 (as R — o0)
e T 2 2 2

[Use substitution with u = In ]

o0 1
o [
e z(lnx)? da

/Rl dx LI L +1 0+1=1 (as R— o0)
= —— = — _— = —
e x(Inz)? Inxle In R

[Use substitution with v = In z]
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43. /oo ze * dx
0

Use integration by parts with u =2 and dv=e “dx. Then
R

/OR ze ¥ dxr = <—ZE6_I + /e_wdm) . = (—xe‘”” — e_x)

=(Ref—ef)—(0-1) —0+1=1

R
0

as R — oo.

Remark:

R 1

——%— 5 —0 (as R— o0).
e e

44./ re " dr
0

Use substitution with w = 22 and du = 2z dx. Then

R 1 R 1 1 1 1
fjaetdr= =g = (5e) = () — o =3

2

as R — .

Remark:
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% arctanx
15. / da
21

[Hint: What is the derivative of arctan(z)?]

Integration Practice Problems

1
Use substitution with w = arctan(xz) and du = o dxr. Then
T
R arctan arctanz)?|" 1 1
/ ——— dr = (arctanz)” = —(arctan R)* — ~(arctan 1)*
1 2241 2 |, 2 2

as R — .

Remarks:

1. arctan(l) = %, because

2. lim arctan R =

s
—, because
R—o00 2

n () =200 1

2 CoS (g) 0

This should be thought of as a limit, not actual equality.

00 15 r<1
= e ! -
46. /0 f(z) dz,where f(x) { Va1

R <1 !
= _— _ = 2
A\ﬁ x+ﬁ 5 o <\ﬁjo+




