
1. Formulas that you will NOT be given for exam 3

From basic trigonometry: you need to know

(1.1) sin2(x) + cos2(x) = 1

and either know or know how to arrive at (by dividing (1.1) by cos2(x))

(1.2) tan2(x) + 1 = sec2(x)

You should be able to determine the derivative of tangent and the derivative of
secant as necessary, and their equivalent antiderivative formulas:

(1.3)
d

dx
tan(x) = sec2(x)←→

∫
sec2(x)dx = tan(x) + C

and

(1.4)
d

dx
sec(x) = sec(x) tan(x)←→

∫
sec(x) tan(x)dx = sec(x) + C

From Section 8.2: you need to know integration by parts:

(1.5)

∫
udv = uv −

∫
vdu

From Section 8.5: the steps for partial fractions for a rational function
N(x)

D(x)
are...

1. If deg(N(x)) > deg(D(x)), then use long division to write

N(x)

D(x)
= a polynomial +

N1(x)

D(x)
,

where deg(N1(x)) < deg(N(x)).
2. Completely factor the denominator into factors of the form (px+q)m and (ax2+
bx+ c)n, where ax2 + bx+ c is irreducible.

3. For each factor of the form (px+ q)m, the partial fractions decomposition must
include

A1

px+ q
+

A2

(px+ q)2
+ . . .+

Am

(px+ q)m

4. For each factor of the form (ax2 + bx+ c)n, the partial fractions decomposition
must include

B1x+ C1

ax2 + bx+ c
+

B2x+ C2

(ax2 + bx+ c)2
+ . . .+

Bnx+ Cn

(ax2 + bx+ c)n
.

L’Hôpital’s Rule says that if lim
x→c

f(x)

g(x)
takes on an indeterminate form, then

(1.6) lim
x→c

f(x)

g(x)
= lim

x→c

f ′(x)

g′(x)
.

From Section 8.8, improper integrals can be understood by replacing any∞ that
appears as a limit of integration with an appropriate limit:

(1.7)

∫ ∞
a

f(x)dx = lim
b→∞

∫ b

a

f(x)dx,

(1.8)

∫ b

−∞
f(x)dx = lim

a→−∞

∫ b

a

f(x)dx,

1



2

and for all c ∈ R,

(1.9)

∫ ∞
−∞

f(x)dx =

∫ c

−∞
f(x)dx+

∫ ∞
c

f(x)dx.

Note that evaluating such limits may involve L’Hôpital’s rule!

2. Formulas that you WILL be given for exam 3

From basic trigonometry: you will be told

(2.1) cos2(x) =
1 + cos(2x)

2
and

(2.2) sin2(x) =
1− cos(2x)

2

From Section 8.3: to integrate sinm(x) cosn(x)...
m odd −→ save a sine and convert rest to cosines
n odd −→ save a cosine and convert rest to sines
m even and n even −→ convert all to cosines

note: for the first two, you convert using (1.1) but for the third one you should use
(2.1) and (2.2) — you will not be told that

From Section 8.3: to integrate secm(x) tann(x)...
m even −→ save a secant squared factor and convert rest to tangents
n odd and m > 0 −→ save a secant-tangent factor and convert rest to secants
m = 0, n even −→ convert a tan2 factor into a sec2 factor, then expand and repeat as necessary
n = 0, m odd −→ use integration by parts

From Section 8.4: the trigonometric substitutions are...√
a2 − x2 −→ x = a sin(θ)√
a2 + x2 −→ x = a tan(θ)√
x2 − a2 −→ x = a sec(θ)

The following integrals (and maybe others) may be provided if they are needed:

(2.3)

∫
csc(x)dx = − ln(cot(x) + csc(x)) + C

(2.4)

∫
sec(x)dx = ln(tan(x) + sec(x)) + C


