Calculus 1 Section 5-3: Substitution Rule

Question 1

Evaluate the integral
/ reV 1+x2

V1422
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Calculus 1 Section 5-3: Substitution Rule

Question 1 - Solution

Use substitution. Let

=1+ 22

Then
W=1+2> = 2udu=2zdr = zdr=udu.

Substitute into the integral:

/ ue d / uy
uw= [ e"“du.
Vv1+ x2 U
Integrate:
/e“ du = e".
Substitute back:
e\/1+:1:2 +C
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Calculus 1 Section 5-3: Substitution Rule

Question 2

Evaluate the integral

/ In(z% + 1) o du

2 +1
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Calculus 1 Section 5-3: Substitution Rule

Question 2 - Solution

Use substitution. Let

u = In(z? +1).
Then 9 . 1
du:7x2+1dx = 7x2+1dx:§du.
Substitute: In(a? 4+ 1) .
/T_H:cdx: i/udu
Integrate:

1 1
i/udu = ZUQ.

(In(z® + 1))2 +C

Substitute back:

RNy
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Calculus 1 Section 5-3: Substitution Rule

Question 3

Evaluate the integral

23
/7@;
V14 xt

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



Calculus 1 Section 5-3: Substitution Rule

Question 3 - Solution

Use substitution. Let

u=1+z*
Then )
du=423dx = 23dx= 1 du.
Substitute into the integral:
a3 1
——dr = - 172 gu.
/ V1 + z? S /u B

Integrate:
1 1 1
/u_l/Qdu =1 oul/? = 5\/17

Substitute back:

%\/1—}—3@4—1—0

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



Calculus 1 Section 5-3: Substitution Rule

Question 4

Evaluate the integral

+3 2
/ x sin(z?) da
1+ cos(z?)
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Calculus 1 Section 5-3: Substitution Rule

Question 4 - Solution

Use substitution. Let
u = cos(x?).

Then 1
du = —sin(z?) - 2zdr = — 3 du = x sin(2?) d.

Substitute into the integral:

x sin(z?) 1 du

——dr = —= :
/1 + cos(z?) 2) Vit+u

Integrate:

1
—%/(l—i—u)_lmdu:—5-2(1+u)1/2:— 1+

Substitute back:

—v/1+cos(z?)+C
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Calculus 1 Section 5-3: Substitution Rule

Question 5

Evaluate the integral

/de
J 1+V1+22
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Calculus 1 Section 5-3: Substitution Rule

Question 5 - Solution

Use substitution. Let

=1+ 22

Then
W=14+22 = 2udu=2zdr = 2zdr=2udu.

Substitute into the integral:

/HW /

Rewrite the integrand:

Integrate:

/2(1 1—1U) du =2u — 21n(1 + u).

2\/1+x2—21n<1+\/1+x2) e

Substitute back:
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Calculus 1 Section 5-3: Substitution Rule

Question 6

Evaluate the integral

7 el/(1+z?)
e da.
/(1+z2)2 v
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Calculus 1 Section 5-3: Substitution Rule

Question 6 - Solution

Use substitution. Let

Then 5 1
T T
du=————-—=d ——du = ———dz.
u EeSE T = 5 u 0T 222 T

z el/(1+2?) 1 [,

1 1
—3 /e" du = —56“.

1
—561/(1+I2) +C

Substitute into the integral:

Integrate:

Substitute back:
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Calculus 1 Section 5-3: Substitution Rule

Question 7

Evaluate

/ T ln(l +4/1 - x2) dz.
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Calculus 1 Section 5-3: Substitution Rule

Question 7 - Solution

Let
u=+/1-—22
Then
du = __r dx = _z dr = —du
V1— 2?2 V1— 22
So the integral becomes
- /ln(l + u) du.

Now integrate by parts. Take
w = In(1+ u), dv = du,

SO

dw = 1 du, v = U.
1+u
Then
U
_/ln(1+u)du:—(uln(1+u)—/1+udu>.
Simplify
U i 1
1+u 1+u’
hence
/1iudu=/<1—1_'1_u>du:u—1n(1+u).
Therefore,

—(uln(l+u)—u+In(l+u)=—uln(l+u)+u—In(l+u)+C.
Substitute back u = v1 — z2:

—V1—22 1n(1+\/1—x2)—|—\/l—m2—1n(1+\/1—x2)+0
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Calculus 1 Section 5-3: Substitution Rule

Question 8

Evaluate the integral

/ 31 VIn(1 + 23) dz.

1423
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Calculus 1 Section 5-3: Substitution Rule

Question 8 - Solution

Use substitution. Let

u = In(1 4 z?).
Then )
3
du = de.
1+ 23

Substitute into the integral:

322
VIn(l+ 23)dx = /\/ﬂdu

1+ 23

Integrate:
/u1/2 du = §u3/2.

Substitute back:

2 o

%(ln(l + 2%))
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Calculus 1 Section 5-3: Substitution Rule

Question 9

Evaluate the integral

X.
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Calculus 1 Section 5-3: Substitution Rule

Question 9 - Solution

Rewrite the integrand to reveal a derivative pattern:

2 cos(v/x) - %(\/E)
Let
u=+/x.
Then L
du = ﬁdx = dr =2z du.

Substitute into the integral:

cos(\/g})dx:/co\s/(;) ~2\/Edu=2/cosudu.

Integrate:
2/cosudu = 2sinu.

Substitute back:
2sin(y/x) + C
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Calculus 1 Section 5-3: Substitution Rule

Question 10

Evaluate the integral

/mln(l —z%) dx.
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Calculus 1 Section 5-3: Substitution Rule

Question 10 - Solution

Let

u=1-22

Then
du = —2x dx.

/xln(lfxz)dx:f%/lnudu.

/lnuduzulnu—u.

Rewrite the integral:
Now integrate:
Therefore,

1
—§(ulnu—u) +C.

Substitute back:

_% [(1—22)In(1 —2?) — (1—a?)] +C
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