
Final Exam Formula Sheet –Math 1552
 
  
Trig Identities       

• sin$(𝑥) = )
$
(1 − cos(2𝑥)) 

• cos$(𝑥) = )
$
(1 + cos(2𝑥)) 

• sin(2𝑥) = 2 sin(𝑥) cos	(𝑥) 
• cos(2𝑥) = cos$(𝑥) − sin$(𝑥) 

 
Integrals  
 

• ∫ )
)2(34)5

𝑑𝑥 = )
3
∗ tan:) 𝑎𝑥 + 𝐶 

• ∫ )
=):(34)5

𝑑𝑥 = )
3
∗ sin:) 𝑎𝑥 + 𝐶 

• ∫ 𝑒34𝑑𝑥	 = )
3
∗ 𝑒34 + 𝐶 

• ∫ 𝑏34𝑑𝑥 = )
3@A(B)

∗ 𝑏34 + 𝐶 

• ∫ tan(𝑥) 𝑑𝑥	 = ln|sec(𝑥)| + 𝐶 
• ∫ sec(𝑥) 𝑑𝑥 = ln|sec(𝑥) + tan(𝑥)| + 𝐶 
• ∫ csc(𝑥) 𝑑𝑥 = −ln|csc(𝑥) + cot(𝑥)| + 𝐶 
• ∫ cot(𝑥) = ln|sin(𝑥)| + 𝐶 

 
Series Tests 
 

• Geometric Series  

F𝑟H =
1

1 − 𝑟

I

HJK

, |𝑟| < 1 → 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 

• P-Test 

lim
H→I

1
𝑛V , 𝑝 > 1 → 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 

• Direct Comparison Test  
𝑎Y ≤ 𝑏Y	𝑎𝑛𝑑	F𝑏Y	𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠	 → 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠	 

𝑎Y ≥ 𝑏Y	𝑎𝑛𝑑	F𝑏Y	𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠	 → 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠	 

• Limit Comparison Test 
If the limit is a positive finite # and.... 
∑𝑏Y 	𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠	𝑡ℎ𝑒𝑛	∑ 𝑎Y 	𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠  
∑𝑏Y 	𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠	𝑡ℎ𝑒𝑛	 ∑𝑎Y 	𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠  
 

• Ratio Test 
`
𝑎H2)
𝑎H

` = 𝐿 

L< 1 ® converges  
L> 1 ® diverges  

• Root Test 
|𝑎H|

)
H = 𝐿 

L< 1 ® converges  
L> 1 ® diverges 

Trig Substitution 
 

• 𝑥$ − 𝑎$ → a sec 𝜃 
• 𝑎$ − 𝑥$ → a sin 𝜃 
• 𝑥$ + 𝑎$ → a tan 𝜃 

 
Common MacLaurin Series  
 

• ec = ∑ cd

A!
I
AJK 	 , x ∈ ℝ			 

• sin 𝑥 = ∑ c5dij

($A2))!
I
AJK ∗ (−1)H, x ∈ ℝ			 

• cos 𝑥 = ∑ c5d

($A)!
I
AJK ∗ (−1)H, x ∈ ℝ		 

• )
):4

= ∑ 𝑥HI
AJK 	 , x ∈ ℝ	&	|𝑥| < 1		 

• ln(1 + 𝑥) = ∑ cdij

(A2))
I
AJK ∗ (−1)H, 

	x ∈ ℝ	&	|𝑥| < 1					 
 

Volumes 
 
*For rotation about x-axis (switch for y-axis) 

• Disk 
∫ 𝜋(𝑅(𝑥))$B
3 dx 

• Washer 
∫ 𝜋[𝑅(𝑥)$ − 𝑟(𝑥)$]B
3 dx 

*For rotation about y-axis (switch for x-axis) 
• Shell 

∫ 2𝜋 ∗ 𝑟 ∗ ℎB
3 	dx 

 
Integration by Parts 
 

• ∫ 𝑢𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣𝑑𝑢 
 
Good to Know Formulas  
 

• lim
H→I

q1 + 3
H
r
H
= 𝑒3 

• ∫ (𝑇𝑜𝑝 − 𝐵𝑜𝑡)B
3 𝑑𝑥 = 𝐴 

 
 


