Calculus I Section 5-2: Computing Indefinite Integrals

Question 1

Compute the indefinite integral

/w2e‘” dx.
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Calculus I Section 5-2: Computing Indefinite Integrals

Question 1 - Solution

Use integration by parts with
u =z, dv = e" dx.

Then
du = 2z dzx, v=c¢e".

/x2er do = z%e® — /2xer dx.

Apply integration by parts again to [ 2ze® da:

So

u=2x, dv=-e"dr=du=2dz, v=_e".

Thus,
/2;26$ dx = 2ze® — 2/6”” dx = 2ze® — 2e”.

Hence,
/x2e”” dr = e*(2* — 2z +2) + C.

Final Answer:

/xzemdx =e"(2® — 20 +2)+C
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Question 2

Evaluate the integral

/x2 In(z? + 1) dz.
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Question 2 - Solution

Use integration by parts. Let

Then

Apply integration by parts:
3 2 4
/mQIn(m2+l)dx - %111(952 +1)— g/z;:iﬂdx.

Simplify the integrand by division:

T 9 1
=z -1+ —.
v +x2—|—1

Thus,
3

zt 1 x
/mdx:/(f—l)dx—&—/mdmz;—x—i—arctanx.

Substitute back:

9 9 x3 9 2 (23
/37 In(z* +1)dx = gln(x +1)— 3 (3 —x—l—arctanx) .
Final Answer:
3 23 2z 2
%ln(mg—i—l)— %—i—;— garctanm—i—C’
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Question 3

Evaluate the integral
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Question 3 - Solution
Rewrite the integrand by separating powers of x:

3 r(x?+1-1) x x

@+12  @+1)2  22+1 (@112

T x
[ e [ e

For the first integral, let u = 22 + 1, du = 2x dx:

Split the integral:

T 1 du 1
== [ Z = Zin(z2 +1).
/x2+1d$ 5 | % — g+l

For the second integral, use the same substitution:

T 1 9 _ i__ 1
/(x2+1)2dx_2/“ W= T T )

Combine results:

1 1
Zln(xz?+1 -
ple” + D+ gragy +¢
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Question 4

Evaluate the integral

/;L' Va2 + 4 In(z? +4) da.
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Calculus I Section 5-2: Computing Indefinite Integrals

Question 4 - Solution

Use substitution. Let
u=a%+4, du =2z dzx.

Then

1
/m\/x2+4ln(m2+4)da§= §/u1/21nudu.

Apply integration by parts with

w = lnu, dv = u'’? du.
Then ) 5
dw = — du, v=u¥2
U 3
Thus,

2 2 2 . 4
/ul/anudu: 2w nu — f/ul/Q du = ~u?Inu— —u®/?.
3 3 3 9

Multiply by % and substitute back:

1 2
g(ﬁ +4)32In(2® + 4) — §(g;2 +4)32 4+ C
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Question 5

Evaluate
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Question 5 - Solution

Step 1: Rewrite the integrand
Write 22 = (22 +1) — 1:
2

x (22 +1) -1 \/27 1
- Y I .
vz +1 vVaZ+1 2 +1

x? 1
———dx = \/m2+1dx—/7dx.
/\/x2+1 / v +1

Step 2: Trigonometric substitution

Let

Thus,

r = tané, dz = sec® 0 df.
Then

Va2 + 1= Vtan20 + 1 = secf.

Step 3: Evaluate /\/x2 + 1ldx

Substitute:

/\/x2+1d1::/se(;9(sec20d9):/sec39d9.

To evaluate [ sec® 0 df, write
sec® 6 = sec O sec? .

Let
u = sec, dv = sec? 0.db.

Then
du = secftan 0 do, v = tan.

By integration by parts,
/ sec® 0 df = secftanh — / tan d(sec § tan 0) do.

Simplify the integrand:
tan? 0 = sec? 0 — 1,

SO

/sec3 0 df = secftanb — /sec O(sec? 0 — 1) db.

Distribute:
=secHtanf — /sec39d6 + /sec@d&.

Move the repeated integral to the left:

2/sec30d9:sect9tan9+/secﬁdﬁ.

Now compute [ sec6 db:

/SeCQdQZ/SeCQ(SeC9+tan9) 40
secd + tan 6

Let
u=sech + tan¥, du = (sec @ tan 6 + sec? 0) df = sec O(sec § + tan ) df.
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Hence,
/sec@d& =In|sect + tanf| + C.

Substitute back:
2/sec3 0df = sechtanf + In |sec + tand|.

Therefore,

1
/sec39d9: 5(sec@tan9+ln|se09+tan9|) +C.

Returning to z:
secl = \x2+1, tanf = x.

Thus,

/\/x2+1dx:%(x\/:52+1+1n<x+ x2+1)> +C.

1
Step 4: Evaluate ——dx
P / Vat+1

1 _ 1 9 _
/mda:—/seco(sec Hde)—/secedﬁ.

/SeCQdQ:ln|sece+tan9|+C:1n(m+ x2+1) +C.

Substitute again:

From above,

Step 5: Combine results

<z\/x2+1+ln(1’+ x2+1)>—ln(:g+ x2+1)+C’.

|~

22
/ ———dxr =
vz +1
Combine logarithms:

1
:g\/x2+1—§ln(x+ x2+1>—|—C’.

Final Answer:

2 1
/ x dng\/ﬂ—l—l—iln(x—i— x2+1)+C

2 +1
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Question 6

Evaluate the integral

23lnz
——dx.
/1+x2 *
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Question 6 - Solution
Rewrite the integrand by splitting the rational expression:

.’£3 x

14 z2 - 1422

z3Inz zlnx
/mdmz/xlnxdx—/l+m2da:.

First integral: Use integration by parts with

Thus,

u=Inz, dv =zxdz.
Then )
duzldx, v:x—.
x 2
So ) )
/xlnxdm = C%lngc — %

Second integral: Use integration by parts with

X

u=Inz, dv:mdx.
Then
du=2d L1+ 22)
U= —dax V= —-1In X ).
xz 2
Hence,

zlnx 1 o 1 [In(1+2?)

The remaining integral is non-elementary and is expressed using the dilogarithm function:

In(1 4 22 1 .
/%dl‘ = —5 ng(—$2).

Therefore,
"l 1 1
/ %11;2 dr = 51111: In(1 + 2?) + 1 Lip(—2?).

Final Answer:

x? x?

]. 2 ]- . 2
?lnx—z—ilnxln(l—kx )—Zle(—x )+ C
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Question 7

Evaluate the integral

[V
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Question 7 - Solution

For z # 0, write s = v/1 + 22, so ds = (z/s) dz and z? = s? — 1.

V1+ 22 2 1 1
/ﬁdx:/sids:s—&—flns +C.
x s2—1 2 |s+1
Since (s — 1)(s + 1) = 22, this becomes
\/1—|—x2—|—1n# +C
1+ V1422

The formula is valid on either interval (—oo,0) or (0, 00); constants may differ between intervals.
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Question 8

Evaluate the integral
/(LL‘2 + 1) In(2® 4 1) da.
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Question 8 - Solution

Using substitution does not work!
uw=a%+1, du =2z dzx.

Rewrite the integrand:

d
(22 + D In(z? + 1) dz =ulnu- 2—u
x

Instead, apply integration by parts directly.

Let
u = In(z? 4 1), dv = (z? + 1) dx.
Then 5
2x T
du = 1:27—'_1 de, v = ? +x

Apply integration by parts:

3 3
/(m2+1)ln(x2+1)d$: (g—kx) ln(x2+1)—/<g+x>a:22j_1dx.

Simplify the remaining integral:

x3 N 2x 24 N 22
— = }
3 z2+1  3(22+1) 2241

Use algebraic division:

Thus,

/(:c2 + 1) In(z? + 1) do = <:'§ + x) In(z? +1) — / (g(ﬁ -1)+ 3<x22+ 0 + ;‘fJ dz.

Compute term by term:

3
/(xzfl)dx:%—z,

/ LI t / L £
———— axr = arctanx, — QX = X — arctanx.
2+ 1 2 +1

Putting everything together,

3 20 x4
/(x2+1)ln(x2+1)dx: (2+x)1n(m2+1)—g—;—i—garctanm—&—c
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Question 9

Evaluate the integral

,134
/(1+ac2)3/2 o

© 2026 Stem-Master.com, All rights reserved.



Calculus I Section 5-2: Computing Indefinite Integrals

Question 9 - Solution

Use the trigonometric substitution
T = tané, dz = sec? 0 do.

Then
1+ 22 =sec?, (1+2%)3/2 = sec® .

Substitute into the integral:

tan* 0
/ an sec?0dh = /tan4 0 cos b db.
sec3 0

Rewrite tan? 6:
tan® 6 = (sec® 6 — 1)® = sec* 6 — 2sec? 0 + 1.

Thus,
/(Sec3 0 — 2sec + cos ) db.

Integrate term by term:

/sec3 0df = 1sectand + % In(sec§ + tan),

/sec@dﬂ = In(sec§ + tan6), /cos@d@ = sin6.

Combining,

1 3
§secﬁtan9— iln(sece—i—tanﬁ) +sinf + C.

Substitute back:

x
secl = 1+ z2, tanf = z, sinf = —.
V1422

Therefore,

x 3 T
T 22 ( 1 2)
5 +x 2nsc—|— +z=) + %1—1—:52_'_0
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Question 10

Evaluate the indefinite integral:
/ 224+ 2242 d

——dzx
Va2 +2x4+5
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Question 10 - Solution

We are given:

2242z +2
—dx
Va2 +2z+5

Rewrite the numerator:
2+ 20 +2= (2 +2x+5)—3.

Then

249 2
v Ar /\/x2—|—2x—|— 5dx —3 /
\/x2—|—21‘+

Complete the square:

vxz + 2z +5

2 4+22+5=(r+1)>+4.

Let
t=x+1.
Then
420 +5=1>+4
and
dt = dzx.
So the integral becomes:
dt
V2 +4dt—3/7.
/ Vit2 +4

Using the formulas
t 2
/\/t2 ta?dt = Vit a? + %ln ‘t+ V2 +a2‘

and i
NN/ s |
/m
with a = 2, we get:

/\/t2 +4dt = %\/ﬂ +4+21n’t+ Vaz +4’

and

dt
3 & :31n’t+\/t2+4‘.
/\/t2+4

Therefore,

2 4+ 2x 42 5 2y 2y

\/t +21n‘t+\/t ‘—3ln‘t—|—\/t ‘

\/3@2 +2x+5

Simplify:

:%\/t2+4—ln‘t+ \/t2+4’+0.

Substitute back t = = + 1:

1
x;L \/x2+2x+5—ln‘x+1+\/x2+2z+5’+C
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