Math 2300: Calculus II Identifying Integral Substitutions

Goal: To identify what (if any) u-substitutions are necessary to compute an integral and to practice
making such substitutions.

For each problem, identify what (if any) u-substitution(s) need to be made to evaluate each integral.
Make the substitution and simplify, but do not evaluate the integral.

1. /a:sin(:rQ) dz

Solution: u = 22, du = 2z dxz,

/ zsin(z2) dz = % / sin(u) du

2. /\/E(x—l—?)) dx

Solution: No substitution needed,

/\/E(x—i—?)) dx:/x3/2—|—3x1/2 dx

3. /xvx—i—?)da;

Solution: u=x+ 3,du = dxz,

/:L'\/x—i-i%dx:/(u—3)\/ﬁdu:/u3/2—3u1/2du

ooy

Solution: u = In(x),du = - dx,

/\/lni /fdu
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4
5‘/1‘4— dzx
T

Solution: No substitution needed,

4 4
/ac—l— dx:/1+d:p
T T

x
. d
6/33_1_4:0

Solution: u=x+4,du = dz,

/ :r: d:c:/u_4du:/1—4du
r+4 U U

el’
7. —— dx
/ V1 — e

Solution: wu = ¢e*, du = e” dx,

e’ 1
——dr = | —— du
/\/1—6293 /\/l—u2

8. /arctan(x) da

1422

1

172 dx,

Solution: w = arctan(x),du =

/arctan(:c) dp = /udu
1422
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9.

10.

11.

12.

13.

3
x
——d
/ (1222 ™
Solution: u =1+ 22, du = 2z dz,

x3 1 x? 1 fu—1 1 1 1
— " dr== ——— 2xdr == du== [ =—=4d
/(1—1—1’2)2 * 2/(1—|—$2)2 v 2/ w2 2/u wz

2
[
V1— a3
Solution: u =1 — 23, du = —32? dz,

[y
/ sin(x) (3 cos* (z) + 4 cos®(z) — 9) da

Solution: u = cos(z),du = —sin(x) dz,

/sin(:c)(?) cos?(x) + 4 cos®(x) — 9) do = — / 3ut +4u® — 9 du

/x3 + €377 dx

Solution: Split into two integrals. The first doesn’t need a substitution.
For the second, use u = 3 — x,du = — dx,

/:U3+63_Idx:/3:3d:r—/e“du

i 1 1
/ sin(y/z + 1) n i
VT z2+1
Solution: Again split into two integrals.
For the first, use u = /x + 1,du = ﬁ dux,
The second integral doesn’t need a substitution.

/sin(\/\/ﬂ?rl) +x21+1 dw:Q/sin(u) du+/

dzx

2 +1



