
MATH 231 Exam Review

Midterm 02



Arc Length





When to use which formula… and 
how to go about each one



General steps for solving arc length 
problems:
1. Write down formula that makes the most 

sense based on what you are given in the 
problem

2. Find the derivative
3. Set up the integrand and solve



Surface Area of a Revolution

h

2πr

A = 2πr × h



Surface Area of Revolution

We apply the same knowledge to 
more complex shapes, the arc length 
will be the ‘h’ and then the given 
function will be your circumference.



Surface Area of Revolution

Around x-axis

Around y-axis



Visualizing what is going on



Moments and Center of Mass

Center of mass:

Moments about axis:

Center of mass 
coordinates:



Uniform density



Sequence: Just a list of the numbers

► Pattern Recognition!

► To test whether convergent or divergent take the limit, if the limit 
exists: convergent, if not! It is divergent.

► If the sequence is a function, take the limit of the 
function

► If cannot take limit, Squeeze Theorem!

Sequences



Useful Squeeze Theorem



Sequences



Sequence Convergence



Series



Integral Test

● Suppose an = f(n)

If converges then

converges

If diverges then diverges

● P-Test
When does this series converge?

When p > 1!



Comparison Test
● If given two series and know the convergence or divergence of one:

If  is convergent and then converges 

If  is divergent and then diverges

● Limit Comparis on Test:

If                                and c is finite and > 0:

Either both series converge or both series diverge



Alternating Series
● The series alternates between positive and negative!

● Convergence:

○ Terms are decreasing, bn >= bn+1

○

● Absolute and Conditional Convergence

○ Absolute Convergence: The absolute value of a series is convergent

○ Conditional Convergence: The absolute value of a series is diverges, 

but the alternating series converges

○ If a series is absolutely convergent, then it is convergent

Ex: Conditional or Absolute 
convergence? Conditionally Convergent!



Ratio Test

● Take the limit of absolute value of the ratio of the nth term and the 

nth+1 term

● If L < 1: Absolutely Convergent

● If L > 1 or L = ∞: Divergent

● If L = 1: Inconclusive



Root Test

● Take the limit of nth root of the absolute value of the nth term 

● If L < 1: Absolutely Convergent

● If L > 1 or L = ∞: Divergent

● If L = 1: Inconclusive



Putting It All Together 

A general order for how you might want to go by solving problems:

1. Test for Divergence

2. p-Series Test

3. Geometric Series Test

4. Comparison Test

5. Alternating Series Test

6. Ratio Test

7. Root Test

8. Integral Test



1.Check divergence with limit

2.Look for easy P-Test/Geometric

3.Inspection

Putting It All Together 
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