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Solutions to Integration Problems

February 10,

. Perform integration by parts with v = z,dv =

sec? xdx. The answer is x tanz + In|cos x| + C

Perform the substitution v = 2z + 1. The answer is
2+ In2z+ 1|+ C

Perform the substitution u = 2. The answer is
e +C

Use the fact that 22 + 62 +9 = (z+3)?. The answer
is —ﬁ +C

Since sin(z?) is an odd function and the interval is
symmetric around 0, the integral is zero. (Note that
we would not want to find an antiderivative for this
function.) 0

Perform the substitution v = 3z + 4. The answer is

2(31v/31 — 7V7)

Integrate by parts with v = tan™'z and dv = =.

Complete the integration by using long division. The
tan"'z

answer is —3 + #5—F + %xz tan "tz + C .

Integrate by parts twice and note that we obtain the

original integrand. The answer is e (sinz —cosz)+

2
C

Integrate by parts with v = Inx,dv = xdx. The
answer is %:ﬁ Inx — ix2 +C
Use the trigonometric identity sin® 0 = (1 —cos 26).

The answer is 3o — 5 sin(14xz) + C
Perform the substitution v = z* 4+ 2% + 22 + =z + L.

The answer is In |z* + 2% + 22 + 2 + 1| + C

Use partial fractions. The answer is §In|z — 1| —
15In|z —2|— 3 Injz —3[+C

Lsin(2?) + C.  Substitute for 2.

2

z2sinx + 2z cosx —2sinz + C.

twice.

Integrate by parts

iIn|z — 1|+ 2in|5+z| + C. Integrate by parts after
factorizing the denominator.

z + 1sin(2z) + C.

% Use trig identity cos?z =
3[1 + cos(2x)]
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fa?sin(2?) +  cos(z?)+C.  Substitute for 22, and
then use parts - or just use parts with u = 22 and
dv = x cos(z?).

sin(x) — %sin3(:ﬂ) + C.  Use trig identity cos?z =
1 — sin®z by rewriting integrand as cos?(z) cos(z).
Substitute for sin? z.

1. Integrate by parts.

r(lnz)?—2zInx+2r+C. Integrate by parts twice.

$(Inz)® +C.  Substitute for Inz
In3. Substitute u =Inx.
$(@* +1)In(z? +1) — 3(2* + 1) + C.  Substitute

for 22 and then do by parts. Your answer may differ
by a constant, of course.

r—2arctanxz+C.

2
1 — =07

Realize that the fraction equals
You can also use long division to do this.

x—In|z+1]+Injz—1|+C. Note 1—}—%:

1— %_H + ﬁ Note that long division could be used

here as well.
1 tan~!(2?) + C.
vz +1+C.

ilnle” + 2| — t1nle® — 2| + C.
followed by partial fractions

Substitute v = z2 + 1.

Substitute for e*

ilnle?* — 4|+ C.  Substitute for e*”.
2V7 - 2/5.

2Injz — 3| —Injz+ 1]+ C.

Substitute for e* + 4.
Partial fractions.

z+2tan"tz+C.
2
I+ 507

Realize that the fraction equals

%ezs + C. Substitute for x3.

sin

Sorr and then substi-

—3In|cos2z|+C. Write as
tute for cosz.
et 4 . Substitute for tan x.

—(:05(22& + C. Substitute for sinz.
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In(1+x) 1
(te) T e T 6

grate by parts.

Let w =z + 1 and then inte-

_1—&% + C. Factor the denominator and look at
the problem.

1 . .

5 In ;pi+2 + C. Partial Fractions.

Wﬁ — 2—17sin71(3x) + C. Integrate by parts.

Look to complete the integration by noticing the ex-
act integral you are evaluating appearing in the in-
tegration by parts. Bring it over to the other side of
the equation.

3xsinx + 3cosx + C.

3@+ 2¢)% +C.  Write as (x4 1)vz2 + 22. Sub-
stitute for 22 + 2.

Integrate by parts.

1 —cos(1). Substitute for Inzx.

2 (sin(In(@)) — cos(In(x)))+C.

twice, look to switch terms over.

Integrate by parts

g—; — %@/3). Partial Fractions.
2
% —1In(z?+1)+C. Write fraction as %

Split the fraction and split the integral across the mi-
nus sign. Substitute for z2 on the right side. Another
way would to be approach via long division.

In |z| — %ln |#2 4+ 1] + C. Partial Fractions.
%ln‘iizzzgg + C.  Substitute for cosz. Partial
fractions.

2eV®.  Substitute for /z.

2¢~*(—x—1). Integrate by parts with u = 2z and
dv=-e".

$In(z? + 1) 4 tan™* (). Write the fraction as

T 1
x2+1 + 241"

e@D*  Write as (22 + 2)e®+D*. Substitute for
(z+1)%
2 _In|z—1|+In|z|. Integrate by partial fractions.

Remember that the 22 in the denominator adds both
an 22 and an « factor to the partial fraction method.

—V1 — 22,

—3 cos(z? — 1).

Substitute u = 1 — 2.

Substitute for x2 — 1.

x+w—;+§+%+%ﬁ. Factor 2° —1 = (z—1)(z* +
2% + 2% + 2+ 1). Obtain this through long division.

(I2'5H)5 + 2(732;'1)3 +22+41. Substitute u = 2%+ 1.

0. Realize —Z— is an odd function.

V1—z2
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2¢3/9+1/9. Integrate by parts

—1cos(2z) +C.  Substitute u = cos(x).

Inlnlnz + C.  Substitute u = In(x).

1

—5 €08 2T — % cos® 2z + C Substitute u = 2z. Re-

member sin?(u) = 1 — cos?(u).

zlny/x—2/24C Remember In(z®) = aln(x). In-
tegrate by parts.

2lnjz—2|+iInjz+2[+C. Partial Fractions.
e¢" + C.  Note that e *® = "¢, Substitute
u = e’

In(1 + sin(z)).  Substitute v = 1 + sin(x).

z? _

5 —1In|z —1|.  Factor numerator. Then use u =
z— 1.

lna—lfl — %j{azl Long division followed by Partial
Fractions.

%ln (3(2\;5\?2)) Substitute u = 22 — a?.

M — ””—22 Inx+ %—FC. Integrate by parts twice.
3(In2—13). Substitute u = 2%. Then u® = z so
3u’du = du.

tanx—x+C. Use Trig. Identity tan?(u) = sec?(u)—

1.

15- Note that the integrand can be written as
e“iﬁ p%:l Now Substitute

u = e*. Look for the integral of ArcTan.

which in turn equals

—%. Integrate by parts.

ﬁ (1 — %) Substitute u = —%.

Vz2 +3+C. Substitute u = x? + 3.

22/24+ C. Realize e*® = z.

1/2In(z? +1) —In|z + 1|+ C.  Partial Fractions.

tlnt—t+4+C, wheret =sinz.  Substitute u = sin x.

Then integrate by parts.

2(t — arctan(t)) + C, where ¢ = \/z.  Substitute

u=+/z so u? = z and 2udu = dzx.
(2/3)t3/% + C, where t = Inz.  Substitute u = Inz.
(22 — 22 +2)e®* + C.  Integrate by parts twice.

zln(z? + 1) — 2z + 2arctan(z) + C.
parts.

Integrate by

tint —t+ C, where t =Inx.  Substitute u = In z.

Then by parts.



