
Calculus I Overview

Differentiation

• d

dx
(constant) = 0

• d

dx
|x| = x

|x|
= sgnx, x 6= 0

• d

dx
xn = nxn−1

• d

dx
sinx = cosx

• d

dx
cosx = − sinx

• d

dx
tanx = sec2 x

• d

dx
cscx = − cscx cotx

• d

dx
secx = secx tanx

• d

dx
cotx = − csc2 x

• d

dx
sin−1 x =

1√
1− x2

• d

dx
cos−1 x =

−1√
1− x2

• d

dx
tan−1 x =

1

1 + x2

• d

dx
csc−1 x =

−1
|x|
√
x2 − 1

• d

dx
sec−1 x =

1

|x|
√
x2 − 1

• d

dx
cot−1 x =

−1
1 + x2

• d

dx
lnx =

1

x

• d

dx
logb x =

1

x ln b

• d

dx
ex = ex

• d

dx
ax = ax ln a

Product Rule:
d

dx

(
f(x)g(x)

)
= f(x)g′(x) + f ′(x)g(x)

Quotient Rule:
d

dx

(
f(x)
g(x)

)
= g(x)f ′(x)−f(x)g′(x)

g(x)2

Chain Rule:
d

dx
f(g(x)) = f ′(g(x))g′(x)

Differentiation ‘Trick’

sinx −→ cosx −→ − sinx −→ − cosx −→ sinx
tanx ←→ secx ←→ secx
cotx ←→ − cscx ←→ cscx



Integration

•
∫
xn dx =

1

n+ 1
xn+1, n 6= −1

•
∫

1

x
dx = ln |x|

•
∫

sinx dx = − cosx

•
∫

cosx dx = sinx

•
∫

tanx dx = ln | secx|

•
∫

cscx dx = ln | cscx− cotx|

•
∫

secx dx = ln | secx+ tanx|

•
∫

cotx dx = ln | sinx|

•
∫

csc2 x dx = − cotx

•
∫

sec2 x dx = tanx

•
∫

secx tanx dx = secx

•
∫

cscx cotx dx = − cscx

•
∫
ex dx = ex

•
∫
ax dx =

ax

ln a

•
∫

lnx = x lnx− x

•
∫

dx

1 + x2
= tan−1 x

•
∫

dx√
1− x2

= sin−1 x

•
∫

dx

x
√
x2 − 1

= sec−1 x

Note that all of the above integrals are missing the integration constant, C. This has been inten-
tionally omitted to save space.

Integral Properties:

•
∫ a

a
f(x) dx = 0

•
∫ b

a
f(x) dx = −

∫ a

b
f(x) dx

•
∫
cf(x) dx = c

∫
f(x) dx

•
∫
f(x)± g(x) dx =

∫
f(x) dx±

∫
g(x) dx

•
∫ b

a
f(x) dx ≥ 0 if f(x) ≥ 0 on [a, b]

• m(b − a) ≤
∫ b

a
f(x) dx ≤ M(b − a) if m ≤

f(x) ≤M on [a, b]

•
∣∣∣∣∫ b

a
f(x) dx

∣∣∣∣ ≤ ∫ b

a
|f(x)| dx

•
∫ c

a
f(x) dx =

∫ b

a
f(x) dx+

∫ c

b
f(x) dx

if a ≤ b ≤ c

Identities

• sin(−θ) = − sin θ;

cos(−θ) = cos θ

• sin2 θ + cos2 θ = 1

• cos2 θ =
1 + cos 2θ

2

• sin2 θ =
1− cos 2θ

2

• cos 2θ = cos2 θ − sin2 θ

• sin 2θ = 2 sin θ cos θ


