Section 5.6: Integration by Substituion

If the integrand has a quantity inside a set of parentheses or under a radical, you typically
perform the integration using a u-substitution. The usual choice for u will be the quantity
inside the parentheses. Be sure to account for the derivative du.

Example 1. Find /15%2 (5963 + 6)4 dx.

SOLUTION. We use a u-substitution with v = 5z + 6:

/15x2(5x3 +6)tdx = /u4 du

w=>5z>+6 1
) = +C
du = 152 dx 5

= %(5m3+6)5+C

Example 2. Find /(93: —5)3du.

SOLUTION. We use a u-substitution with v = 9z — 5:

u=9xr —5 )
du =9dx :9/u3du
%duzda:
1/1,
1 4
= — C
36" T
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Example 3. Find /3:2\/ 223 + 5dx.

Example 4. Find / 975 da.

Example 5. Find /(33:2 +2) (2% + 22 +1)° dx
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Example 6. Find /(ac +3)Va?+ 6z + ldx

1
Example 7. Flnd /M dx

. z+3
Example 8. Find /(1‘2—‘,—61‘—3)5 dzx
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Example 9. Find /955(:1:2 —6)° dx

Example 10. Find /(x + 1)(42® + 8z — 9)% dx

eVe
Example 11. Find / dx
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—x 3
Example 12. Find / ﬂdm

e:t

Ay —
Example 13. Find / szi?)f”da:

. x—2
Example 14. Find /4:1)2—]_6;13—’—3 dx
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3
Example 15. Find / (x—1)% da

1
Example 16. Find / xv 2?2+ 8dx
1

4
1
Example 17. Find / dx
3 2—x
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EXERCISES

Find the following integrals. Check your answer by differentiating.

10.

11.

12.

13.

/2x(a:2 +3)'dx

/(31:2 +2) (23 + 22 + 1) dx

/(4x—5)8dx
/\/de
/m@dz

/(x+2)\/x2+4a:+1dx

/ mdw
/2:5(33:2 —1)de
/53:(1:2 +3)° da

/ Y8r —1da

/x2(:n3 —6)*dx

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

1
—d
/\3/4$+1 v
/(g; +1)(32® + 62 — 1)* dx
[ =
———dx
3r+5
/6“_3 dz
/.xea;2 dzx
NZ3
e
[
—x 6
/(e e;i— 2) de

/_Ol(av-i—l)gdx

/02(33—2)201:3

4
/ V2r+ 1dx
0

1
/ v 22 + 3dx
1

1
/ z*(2® + 2)% da
0

2
/ 2223 + 1dx
0
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ANSWERS
Lo 9, o 3 2/3
1 3 6 1 2 4
2. g(x +2x+1)°+C 15. ﬂ(?)a: +6z—-1)*+C
3. L(dr—5)°+C 2 1/2
35 16. g(39ch5) +C
1 Zerspic L 4a—s
5 Lo o 4)3/2 4+ ¢ 1 2
S Gl s 18, e +C
1
6. §(x2+4x+1)3/2+0 19. 2eVT 1 (C
7 —i(5 -2)724C 1
: 107 20. f?(e—x+2)7+c
1 2 —2
8. —Z(x +6)°+C 21. 1/4
1 2 —4
9. —g(az +6x—3)"*+C 22.  8/3
10 i(3 21 +C
. e 23.  26/3
) 2 6
11. ﬁ(sc +3)%+C 24. 0
3 4/3
12. 3—2(83; —D*¥ 4 25.  19/9

13. —(#3-6)°+C 26.  52/9



