MAT1575, Spring 2023 Homework - Integration by Substitution
Instructor: Suman Ganguli Due: Wednesday, Oct 4 Name:

For each of the following:

e write down “an appropriate” substitution u (for some of the exercises, u is given—use those exercises to understand
why that choice of u works)

e find du by differentiating u
e make the substitution into the given integral to transform it into an integral in the new variable
e find the general antiderivative with respect to u

e resubstitute to to get the antiderivative to the original integral in the original variable

1. /(x—?)gdxz

Solution: v =z —7—=— du = dz

4 v
/(x—?)?’dx:/u?’dw:%—i—C:w—}-C

2. /cos(9+7r) df =

Solution: v =0+ 7 — du = df

/cos(9+7r)d9:/cosudu:sinu—i—CZsin(9+7r)+C

3. /2t\/t2+1dt=

Solution: u =2+ 1= du = 2t dt

2 2
/2tx/t2—|—1dt:/\/ﬂdu:/ul/Qdu: §u3/2+C:§(t2+1)3/2+C

Solution: v =Inz — du = l dzx
T

2 3 3
/Lnx) dx:/uzdu:%—f—C:(lnx) +C

T 3

5. /sin290059d9 =

Solution: u = sinf = du = cos 6 df

3 : 39
/sin2acos9d9:/u2du:%+czS”; e
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6. /(4x +5) dx

1
Solution: v =4z +5 — du = 4dr — dx = idu

1 1 10 4 10
/(4a:+5)9daj:E/UQdUZZUI—O—&—C:%—&—C

7. /cos(5z) dz

1
Solution: v =5z — du = 5dr — dx = 3 du

1 1 1
/cos(5m) dx = £ /cos(u) du = R sin(u) + C = = sin(5z) + C

2
8. /xem dx

1
Solution: u = 2?2 = du = 2z dzx = zdx = 3 du

22 1 “ _lu _11,2
/xe da:—i/e du—26 +C’—2e +C

Solution: v =5 -2z — du = —2dz — dz = f%du

dz 1 fdu 1 o, lut 1 1 B 1

2(5 —22)

2
x

10. ——d

/x?’—i—l o

1
Solution: u = 2%+ 1= du = 32°dx = 2% dz = 3 du

22 1 /1 1 1,




