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LECTURE 33

SUBSTITUTION



1. Poll

PLAN

2. The chain rule

3. Examples

4. Lesson problem review 5. Jam: Pick 2

6. Jam: Project Work



A

B

C
∫

1
x log(x)

dx =

POLL

D

log2(x)/2 + C

1
log(x)x

+ C

log(log(x)) + C

log(x) + C



CHAIN RULE

∫ f(u(x))u′￼(x) dx = F(u(x)) + C

d
dx

F(u(x)) = f(u(x))u′￼(x)



BEGINNING

Queen's Gambit 2020



BASIC EXAMPLES

∫ e(x+1) dx

∫ cos(x2)2x dx

∫
x

1 + x2
dx



PRACTICE
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PRACTICE

∫ x + 2 dx

∫ sin(x5)x4dx

∫ sin(sin(x))cos(x) dx



HARDER
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HARDER

∫
1 + x
1 + x2

dx

∫
1 + x
1 − x2

dx

∫ e−4x2x dx

3 out of 2 people have 

trouble with fractions.

did you know? 



WHAT NOW?
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LESSON

PROBLEMS

3 Lesson Problems (Due Date: Monday 11/30)

1. Evaluate the following integrals.

(a)

Z 4

1

1

3

p
u du

(b)

Z
cos(3x) dx

(c)

Z
sin(lnx)

5x
dx

(d)

Z
e�2x cos(e�2x) dx

(e)

Z 4

1
x2

p
1 + x3 dx

(f)

Z
sinx cos5 x dx

(g)

Z e3

1/e

4 lnx

x
dx

(h)

Z
ex

2ex + 5
dx

(i)

Z 1

0

p
5x+ 4 dx

4 Section meeting problems

(a) One of the following integrals can easily be evaluated using substitution. Which one? Evaluate
it.

i.

Z
e�x2

dx ii.

Z
xe�x2

dx

(b)

Z 1

0

2x+ 3

x2 + 1
dx

5 CA Time

Project time in section.
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LETS PLAY (SYGRAJEM)
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JAM

∫ e−x2dx

∫ xe−x2 dx

∫ x2e−x2 dx

∫ log(x)/x dx
Pick two


you can do!

if finished, which 2 of the above 2 options for you?



CA

WORK

Deep question: what is the difference between

figure 5 and figure 8?  



THE END



