
CALCULUS I REVIEW

Derivative Definition
𝑑

𝑑𝑥 (𝑓(𝑥)) = 𝑓'(𝑥) =
ℎ→0
lim 𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ

Basic Properties of Derivatives
● (𝑐 · 𝑓(𝑥))' = 𝑐 · 𝑓'(𝑥)
● (𝑓(𝑥)±𝑔(𝑥))' = 𝑓'(𝑥)±𝑔'(𝑥)
● 𝑑

𝑑𝑥 (𝑐) = 0

Product Rule
(𝑓(𝑥)𝑔(𝑥))' = 𝑓'(𝑥)𝑔(𝑥) + 𝑓(𝑥)𝑔'(𝑥)

Quotient Rule

( 𝑓(𝑥)
𝑔(𝑥) )' = 𝑓'(𝑥)𝑔(𝑥)−𝑓(𝑥)𝑔'(𝑥)

(𝑔(𝑥))2

Power Rule
𝑑

𝑑𝑥 (𝑥𝑛) = 𝑛 · 𝑥𝑛−1

Chain Rule
𝑑

𝑑𝑥 (𝑓(𝑔(𝑥)) = 𝑓'(𝑔(𝑥))⋅𝑔'(𝑥)

L’Hopital’s Rule
If or ,

𝑥 𝑎
lim
→

( 𝑓(𝑥)
𝑔(𝑥) ) = 0

0
±∞
±∞

then
𝑥 𝑎
lim
→

( 𝑓(𝑥)
𝑔(𝑥) ) =

𝑥 𝑎
lim
→

( 𝑓'(𝑥)
𝑔'(𝑥) )

Limit Properties
●

𝑥 𝑎
lim
→

[𝑐 · 𝑓(𝑥)] = 𝑐 ·
𝑥 𝑎
lim
→

𝑓(𝑥)

●
𝑥 𝑎
lim
→

[𝑓(𝑥)±𝑔(𝑥)] =
𝑥 𝑎
lim
→

𝑓(𝑥)±
𝑥 𝑎
lim
→

𝑔(𝑥)

●
𝑥 𝑎
lim
→

[𝑓(𝑥)⋅𝑔(𝑥)] =
𝑥 𝑎
lim
→

𝑓(𝑥)⋅
𝑥 𝑎
lim
→

𝑔(𝑥)

● if
𝑥 𝑎
lim
→

[ 𝑓(𝑥)
𝑔(𝑥) ] = 𝑥 𝑎

lim
→

𝑓(𝑥)

𝑥 𝑎
lim
→

𝑔(𝑥)
𝑥 𝑎
lim
→

𝑔(𝑥)≠0

●
𝑥 𝑎
lim
→

[𝑓(𝑥)]𝑛 = [
𝑥 𝑎
lim
→

𝑓(𝑥)]𝑛

Common Derivative Formulas ● 𝑑
𝑑𝑥 (𝑥) = 1

● 𝑑
𝑑𝑥 (𝑒𝑥) = 𝑒𝑥



● 𝑑
𝑑𝑥 (𝑎𝑥) = 𝑎𝑥 · 𝑙𝑛(𝑎)

● 𝑑
𝑑𝑥 [𝑙𝑛(𝑥)] = 1

𝑥

● 𝑑
𝑑𝑥 [𝑙𝑜𝑔

𝑎
(𝑥)] = 1

𝑥·𝑙𝑛(𝑎)

● 𝑑
𝑑𝑥 [𝑠𝑖𝑛(𝑥)] = 𝑐𝑜𝑠(𝑥)

● 𝑑
𝑑𝑥 [𝑐𝑜𝑠(𝑥)] =− 𝑠𝑖𝑛(𝑥)

● 𝑑
𝑑𝑥 [𝑡𝑎𝑛(𝑥)] = 𝑠𝑒𝑐2(𝑥)

● 𝑑
𝑑𝑥 [𝑐𝑜𝑡(𝑥)] =− 𝑐𝑠𝑐2(𝑥)

● 𝑑
𝑑𝑥 [𝑠𝑒𝑐(𝑥)] = 𝑠𝑒𝑐(𝑥)⋅𝑡𝑎𝑛(𝑥)

● 𝑑
𝑑𝑥 [𝑐𝑠𝑐(𝑥)] =− 𝑐𝑠𝑐(𝑥)⋅𝑐𝑜𝑡(𝑥)

● 𝑑
𝑑𝑥 [𝑠𝑖𝑛−1(𝑥)] = 1

1−𝑥2

● 𝑑
𝑑𝑥 [𝑐𝑜𝑠−1(𝑥)] =− 1

1−𝑥2

● 𝑑
𝑑𝑥 [𝑡𝑎𝑛−1(𝑥)] = 1

𝑥2+1

● 𝑑
𝑑𝑥 [𝑐𝑜𝑡−1(𝑥)] =− 1

𝑥2+1

● 𝑑
𝑑𝑥 [𝑠𝑒𝑐−1(𝑥)] = 1

|𝑥| 𝑥2−1

● 𝑑
𝑑𝑥 [𝑐𝑠𝑐−1(𝑥)] =− 1

|𝑥| 𝑥2−1

Integral Definition

𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥 =
𝑛→∞
lim

𝑘=1

𝑛

∑ 𝑓(𝑥
𝑘
)Δ𝑥

where and∆𝑥 = 𝑏−𝑎
𝑛 𝑥

𝑘
= 𝑎 + 𝑘 · Δ𝑥

Fundamental Theorem Part One Let f be continuous on [a,b] and F is defined for all x

in [a,b] by . Then F is continuous on𝐹(𝑥) =
𝑎

𝑥

∫ 𝑓(𝑡)𝑑𝑡

[a,b] and differentiable over (a,b) where .𝐹'(𝑥) = 𝑓(𝑥)
Fundamental Theorem Part Two

𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)

where is continuous on and𝑓(𝑥) [𝑎, 𝑏] 𝐹'(𝑥) = 𝑓(𝑥)

Integral Properties
●

𝑎

𝑏

∫ 𝑐 · 𝑓(𝑥)𝑑𝑥 = 𝑐 ·
𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥

●
𝑎

𝑏

∫[𝑓(𝑥)±𝑔(𝑥)]𝑑𝑥 =
𝑎

𝑏

∫ 𝑓(𝑥)±
𝑎

𝑏

∫ 𝑔(𝑥)

For more information, make an appointment for your course with one of our content tutors. All appointments are
available in-person at the Student Success Center, located in the Library, or online.

https://www.uah.edu/ssc/tutoring/content-tutoring


●
𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥 +
𝑏

𝑐

∫ 𝑓(𝑥)𝑑𝑥 =
𝑎

𝑐

∫ 𝑓(𝑥)𝑑𝑥

Integration by Parts

where OR∫ 𝑢𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣𝑑𝑢 𝑣 = ∫ 𝑑𝑣

∫ 𝑓(𝑥)𝑔'(𝑥)𝑑𝑥 = 𝑓(𝑥)𝑔(𝑥) − ∫ 𝑓'(𝑥)𝑔(𝑥)𝑑𝑥

Integration by Substitution

𝑎

𝑏

∫ 𝑓(𝑔(𝑥))⋅𝑔'(𝑥)𝑑𝑥 =
𝑔(𝑎)

𝑔(𝑏)

∫ 𝑓(𝑢)𝑑𝑢

where and𝑢 = 𝑔(𝑥) 𝑑𝑢 = 𝑔'(𝑥)𝑑𝑥

Common Integrals

● ∫ 𝑥𝑛𝑑𝑥 = 1
𝑛+1 · 𝑥𝑛+1 + 𝑐,  𝑛 ≠− 1

● ∫ 1
𝑥 𝑑𝑥 = ∫ 𝑥−1𝑑𝑥 = 𝑙𝑛|𝑥| + 𝑐

● ∫ 𝑘𝑑𝑥 = 𝑘𝑥 + 𝑐

● ∫ 1
𝑎𝑥+𝑏 𝑑𝑥 = 1

𝑎 𝑙𝑛|𝑎𝑥 + 𝑏| + 𝑐 𝑠. 𝑡.  𝑎≠0

● ∫ 𝑒𝑥𝑑𝑥 = 𝑒𝑥 + 𝑐

● ∫ 𝑙𝑛(𝑥)𝑑𝑥 = 𝑥𝑙𝑛(𝑥) − 𝑥 + 𝑐

● ∫ 𝑠𝑖𝑛(𝑥)𝑑𝑥 =− 𝑐𝑜𝑠(𝑥) + 𝑐

● ∫ 𝑐𝑜𝑠(𝑥)𝑑𝑥 = 𝑠𝑖𝑛(𝑥) + 𝑐

● ∫ 𝑠𝑒𝑐2(𝑥)𝑑𝑥 = 𝑡𝑎𝑛(𝑥) + 𝑐

● ∫ 𝑠𝑒𝑐(𝑥)⋅𝑡𝑎𝑛(𝑥)𝑑𝑥 = 𝑠𝑒𝑐(𝑥) + 𝑐

● ∫ 𝑐𝑠𝑐2(𝑥)𝑑𝑥 =− 𝑐𝑜𝑡(𝑥) + 𝑐

● ∫ 𝑐𝑠𝑐(𝑥)⋅𝑐𝑜𝑡(𝑥)𝑑𝑥 =− 𝑐𝑠𝑐(𝑥) + 𝑐


