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Name

Date Period____

Evaluate each indefinite integral. Use the provided substitution.

1) [—15x4(—3x5 - 1)5 dx; u=-3x" -1

3
3) [———Si—sdx; u=-2x*+5
(—2x4+5)

5) f(s +In x)°

X

dx, u=5+Inx

7 f 36x°(3x* +3)° dx; u=3x*+3

2) f ~165°(-4x* = 1) dx; u=-4x* -1

2
4) f(5x4 +5)°% .20 dx; u=5x*+5

6) [4sec4x-tan4x-sec44xdx; u=sec 4x

8) [x(4x—1)4 de; u=4x-1
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Evaluate each indefinite integral.

9) f -0x2(-3x% + 1)3 dx

11) f ~12x*(—4x* +2)7% dx

13) [ (—2x* —4)* . —32x% dx

15) f x(4x+5)® dx

10) [ 125°(3x* + 4)* ax

3
12) [ (3x°-3)% - 15x* ax

1

14) [ (e - 4)° . 8e* dx

16) [5x 2x+3 dx

#)
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Name,

" Y Substitution for Definite Integrals Date Period____

Express each definite integral in terms of «, but do not evaluate.

0 1
1) j—gf-—z—dx; u=4x*+1 2) f—12x2(4x3—1)3 dx; u=4x°-1
1 @x?+1) 0
2 Sy
3) f 6x(x* - 1) dx; u=x*-1 4) ]——-—Z-dx; u=4x*+4
-1 ) (4x2+4)

Evaluate each definite integral.

© 3 b 16x

5) [ -—"—de; u=2x*+3 6)]———-2-4;;; u=4x*+4
5 (222 +3) o (4x* +4)
0 1 8x

7 [ 18x2(3x° +3)% dx; u=3x>+3 8) [———de; u=4x>+2
-1 0 (4x2+2)



Integrate each:

fw-@m&
e

/@w@@a

3z+6
22 +42-3

3
lenmdm

-[ﬁr zsin(z?) dz

Name:

: f\/'?z + 9dz

/ eﬁz-}-z dx

f z 35 tdg

cos(bz)
f esin{bz) dz

f (2% + 5)(a? + 52) de

Hy



~
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u-Substitution - Classwork

When you take detivatives of more complex expressions, you frequently have to use the chain rule to differentiate.
The integration equivalent of the chain rule is called #-substitution. u-substitution allows you integrate expressions
which do not appear integratable.

y [A{2-1)ar

2) [(3x-2)'a

~ 4 [ 4(6x—1)%dr

6 [P1-47 ar

8) fx%(x%+2)9dr

Setupax= Find %= . Solve for du =

You need to manufacture your @ in the original exptession. So you will have to
multiply by on the inside and thus multiply by on the outside.
Now change everything to x

Now integrate in terms of #.

Finally, change back to the variaable x and add C.

3) [Vsr-2a

5) [l -2 ar

x
7)f Zf—ldr

0 [(re2WP+ar-3a



10) [(r+2nr-4 2

12) [

X
dx
Vx+1

14) [ 3sin(1-3x) &

16) [ tan10xsec10x ax

18) fsinx\/cosxaér

x-5 e
x-6

11)f«/_'_

13) fcos4xalr

15) f sin® xcos.x 2x

17) ftanz xsec’ x dr

19) f cosx e

\/l—sinx

i



1 [Vr-2ar

3. [Vse-1ar

5. 5(3-4x)% dx

7. [AP+2) a

u-Substitution - Homework

2 [(2+3)" 2

4 f%/6x+1¢r

(8x-1)

8. [623r -1

10. fx%(x%+9)s ax

12, f (3x+15)«/f +10x+4

23



13, f(x+2)ma£r

15. fsinimir

17. f%secz 8x dr

19. f cos® xsinx dr

21. f«/cos6xsin6x ax

14.f"1 dr

x-4

16. fcos% dx

18. f sindxcosdx dx

20. f tanrsec’ x dr

sinx

(4 - cosa:)3

*&
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Integration by Substitution Worksheet

Common Integral formulas to remember:

ju"du= “
jsecz udu =tanu+C

j tanudu = —In|cosu| + C or Infsec u| +C

elm
Ie""du =—+C
k

Evaluate the Integrals:

1.

J'(x _ 1)243 o

wa/2x2 —ldx

J

J

n+l

n+l

X

Ji+x®

sinx
cos’x

+C

Isin udu =cosu+C Icosudu =—sinu+C

Isecutanu =secu+C

aku
Ia""du =—+C
k In|a]

2. [Vi-xax

5. Ja+x")xtax

dt

S v

11.

xv25x* =2

J' cotudu = lnlsin u| +C

Name:

fcscz udu =—-cotu+C

Icscucotudu =—cscu+C

12.

Iﬂ = lnlul +C
u

[x(x* +9)" e

'[er"z dx

1-4x?



Evaluate the integrals:

£ 3
13. j dx 14.
K3x—2
2
16. le‘”‘dx 17.
b

LX)
19. _[2“"" sin xdx

0

21. _[xdx

20.

22.

O ey

In7

In4

3

Dok
1
=

1+¢*

#10

15, Tde

xl2
18. Isinzxcosxdx
rl6

Hint: use u = x?



Obj ective: The objective of this worksheet is to get automatic in solving integrals with “u” substitution

1. For each of the integral use some form of U-substitution and solve the problems.

2. These problems are meant to be solved at home and questions regarding any of these problems should be asked ip the
discussion class.

1 3.
f (sin5 (x)+ 3sin® (x) —sin(x)) cos(x)dx f sin(x) sec? (x)dx
2. 4,
er
3 40 —_—
fxz(x +1)*dx fez"+1dx




2
fe de
1

X

fo2x3\/16—x4dx

f’” 4 sin(x)
o cos3(x)

eX—eg™*
f dx
e*+e*



