
∫ cos(tan(x))
1

cos2(x)
dx = sin(tan(x)) + C

24 Substitution
∫ f′￼(u(x))u′￼(x)dx = f(u(x)) + CChain rule


and FTC

Example

u = tan(x)

du =
1

cos2(x)
dx



OliverRuth

Subst



1. Poll

PLAN

2. The chain rule

3. Basic

5. Jam

4. Advanced



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



∫ sin(u)
du
2

= −
cos(u)

2
+ C =

cos(x2)
2

+ C

EXAMPLE

∫ sin(x2)x dx
u = x2

du = 2xdx



∫ g(u(x))u′￼(x) dx = G(u(x)) + C

CHAIN RULE

d
dx

G(u(x)) = g(u(x))u′￼(x)

The method of substitution is a reverse of 
the chain rule



BEGINNING

Queen's Gambit 2020



∫ e(x+1) dx

BASIC EXAMPLES

∫ cos(x2)2x dx

∫
x

1 + x2
dx

A

B

C



PRACTICE

Queen's Gambit 2020



∫ x + 2 dx

PRACTICE

∫ sin(x5)x4dx

∫ sin(sin(x))cos(x) dx

A

B

C



HARDER

Queen's Gambit 2020



3 out of 2 
people have 

trouble with 

fractions.

HARDER

∫
1 + x
1 + x2

dx

∫
1 + x
1 − x2

dx

∫ e−4x2x dx

A

B

C



THE FINAL 

Queen's Gambit 2020



Two tougher examples

∫
x3

1 + x2
dx

∫
x

1 + x4
dxA

B



LET'S PLAY



Pick two

you can do!

JAM

∫ e−x2dx

∫ xe−x2 dx

∫ x2e−x2 dx

∫ log(x)/x dx

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



Passover

HOLIDAY WATCH

Ramadan

Easter

Holi

Wellness day



The End


