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Learning Goals



Which of these integrals can we evaluate

A
cos 2x dx Scos1 2 dx f 2 cos x2 dx

A and C reverse chain rule

5 cos 2x dx 12sin 2x C because sin121 cos 2x 2

S 2xcos x2 dx sin x2 C because sin x2 cos 2 2x

B cannot be evaluated explicitly

cos x2 dx singK C

because s 2 6562 2 25 1 2 cos x2
2 12

If we do not see the answer for A and C directly we

can use the substitution method which is the reverse chain

rule for integrals

A S cos E 4m
choose

insidiffert I ax dx Idu
cos a f du rewrite integral in terms of a and du

Isin a to evaluate a integral

Isin 2x C back substitute to write in terms of



c I 2 1 9
choose

insidiffert P E Tax

f cos a du rewrite integral in terms of a and du

sin a C evaluate a integral

sin x2 C back substitute to write in terms of

Substitution Method for Antiderivatives

I fight g'lx dx Sf a die with tax

Tip to choose u look for an inside function whose derivative

appears as a factor up to a constant

multiple

Examples 1 f x e dx ad
x dx Idu

ex 2d

f je du felt C je C

2 f x x 6 2 2 d Dax

f x X 2132



f 2414 du 2 5
C 24ft C

3 f e sec e dx

you
S secke e

I sec a Idu tan a C Itan ex c

4 S I
I 542 1 15124

I du In alt C In 5 2 2 1 C

5 S tank dx I fix skinax
u

f dy _In a C In cost c

In da C

So f tan x dx In sec x C

memorize

5 seculdx I seek If



g secaca secultana an it Daxsec x tank
w

f dy In a C In secext tan kt C

So fsec x dx In sec x tan x C

memorize

Other formulas foot x dx In sink C

f esc x dx In escex cot x1 c

6 Staff ax I
f tan 11 2

du

Judu C tan 1112 c
2

g ex7
n ex exdx

I it

I Lu du sin a t C sin ex c



Sometimes after substituting glx u and g x dx du

there are still expressions involving in the integral When

this happens we need to solve for x g a and

substitute in the integral

Examples 1 f V2xtid
Iau

f xVw̅ du

need to express in terms of u U 2 1

f 2
ve L du

f a 1 a12 du f 4312 u 2 du

4 2,45 23 C

4 212
5
11512 212517 C

u t
2 I g 1,4

d du dx
dx du

S Edu tu

f die f u a 3 du 345g 3 3
c

31155 3112743 C



3 f d U 2 52

2 Vx ̅ Ian
I 2 52

f 21 du 25 v2 2 a3 du 2 I _2 C

C Ift 2512

Substitution Method for Definite Integrals

If u g x then fight g'ktdx flu du

Bounds must be changed in terms of a

Examples 1 f x I dx
I Esau

trade II I II

33m I
2 30312 223

9
DO NOT BACK SUBSTITUTE
JUST PLUG IN U BOUNDS

2 S in ax 451K

Juan
I



542

3 sectax tan 2x 2

u tan B
u du

tan 151

4 1 IL
D u tan to o

1 f e du
Is u tan 11 14

sea
e 4

5


