
 
 

 
 
 
 
 

Calculus Option Notes 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
Topic 1: 

Essential topics: 
 

1) Limits of sequences – test using L’Hopital or Squeeze 
2) Test to see if a function is continuous or differentiable. 
3) Rolle and MVT 
 
Does a limit exist? 
 

 

 



 
 
Is a function continuous? 
 

 

 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 



Differentiation from first principles 
 

 
 

 
 
Key point: to test if a function is differentiable you must first test that it is continuous. 
 

 
 
 
 
 
 
 
 
 



 
 

 
 
 

 
 
 
 



 
 
 
 

 
 
 
 
 
 
 



 

 
 

 
 
 
 



 
Sequences 
 

 

 
 
 
 
 
 
 



 
 

 
 
 

 
 



 
L’Hopital’s Rule 
 

 

 
 

 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 



 

 
 

 
 
 



 
 
 
 
 
 
Squeeze Theorem 
 

 



 
 
 

 
 
 



 
 
 
 
 

 



 
Rolles Theorem and MVT 
 

 

 
 
 
 



 

 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 



 
 
MVT 
 

 
 
 
 
 
 
 
 
 
 



 

 

 
 



 
 
 

 
 
 
 



 
 

 
 
 
 



 

 

 
 
 
 
 
 
 
 



 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Topic 2 

Essential Topics: 
 
Solving differential equations by separate variables. 
Solving differential equations by substitution. 
Solving differential equations by integrating factor 
Solving differential equations by Euler’s Method 
Sketching slope fields and isoclines 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Separate Variables 
 

 

 
 
 
 
 



 
Substitution 

 

 
 
 



 

 
 
 
 
 
 
 



 

 
 
 



 
Slope fields 
 

 
 



 
 

 
 
 
 



Isoclines 
 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 



 
Euler’s Method 
 

 
 
Non-Calc 

 
 
Calculator method 
 



 

 

 
 



 
 

 
 

 
 
Fill in last column by doing h x your previous value for c_n+1 and running again. 
 



 
Integrating factor 
 

 
 
 

 
 
 
 
 
 
 



 

 

 
 
 
 
 



 

 
 

 



 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Topic 3 
 

Essential topics: 
Fundamental Theorem of Calculus 
Improper Integrals 
Riemann Sums 

 

 



 
 
Possible exam style question: 
 

 



 
 
Improper Integrals 
 

 
 
 
 
 



 

 

 
 



 

 
 
 



 
 
Riemann Sums 
 

 
 



 
 
 

 
 
 
 



 

 
 

 

 



 

 
 
 
 
 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Topic 4 
Essential topics: 
Convergence of series using; 
1) Integral test 
2) Divergence test 
3) Geometric sum to infinity 
4) Comparison test 
5) Limit comparison test 
6) Ratio test 
7) Alternating series test 
8) Absolute and conditional convergence 
 
Integral test 
 

 
 



 
 

 



 
 
 

 

 



 

 
 
Divergence test 

 
 
 



 
 
Comparison test 
 

 



 

 
 



 

 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
Limit Comparison 
 

 

 
 
 
 



 
 

 
 
 
 
 
 
 
 
 



 
 
Alternating Series 
 

 
 

 
 



 
 
 
 
 

 
 



 

 
 
 
 
 
Absolute and Conditional convergence 
 

 



 
 

 
 
 
 
 
Use of absolute convergence and alternating series test 
 

 



 

 
 

 
 
 
 
 



 
 
 

 
 
 
 
 



Absolute or Conditional convergence? 
 

 
 
 

 
 



 
 
 
Ratio test 
 
 

 
 



 

 
 



 
 
 

 



 
 



 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Topic 5 

 
Essential topics: 
Power series – radius of convergence 
Taylor and Maclaurin series 
 

  

 
 



 

 
 

  



 
 
 

 
 



 
 

 
 
 
 



 
 

 



 
 

 

 
 

 
 



 

 
 



 
 

 
 
 
 
 
 
 
 



 

 



 
 
Maclaurin and Taylor Series 
 

 
 
 
 
 
 
 
 



 
 



 
 

 
 
 



 
 

 
 



 



 

 



 
 



 

 
 
 
 
 



 
 

 
 



 
 

 



 

 
 
 



 

 
 
 



 
 

 
 



 
 

 
 



 
 
The End! 
 

 


