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Math 1540 Final - Extra Study Guide 

1. Be able to use the product rule: If y = f(x)g(x), then y' = f(x)g'(x) + g(x)f'(x) 

 

 

2. Know how to use the quotient rule: If y = 
����

����
  Then  y' =   

��������� � ���������

�	���
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3.  Know how to use the Chain Rule (see Chain Rule video on web site) 

      If 
 � ��
�, ��� 
 �  ����, ���� 
� �
��

��
 = 

��

��

��

��
 

 

4.  Know how to calculate integrals using the substitution rule (see video on web site) 

 

 

5. Understand implicit differentiation 
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6. Position s, velocity v, and acceleration. 

    v = s',  a = v' = s''   To get velocity, you need the derivative of the position.  To get acceleration, you 

need to take the derivative of the velocity or the second derivative of the position. 

 

_____________________________________________ 
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7. Area between curves 

  

 

 

9.  A function y = f(x) is increasing if y' > 0  and is decreasing if y' < 0.  A graph is concave up if y'' > 0 and 

concave down if y'' < 0   On the graph below, state where  y' > 0 and < 0.  Label local min and max.  Label 

intervals where function is concave up or down and where it is concave up. 
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10.  To find the equation of the tangent line to a graph at a point (��, 
��,  you must find 


� �  ������  �  �  which will be the slope of the tangent line at the point. 

Then write 
�  �  ��� � � and solve � �  
�    ���     Then the equation is y �  �� � � 

 

11.  Finding limits.  a) Plug in   b) Use calculator, c) factor, d)use "trick" or try  L'Hopital's Rule 

 

12.  Finding maxima and minima: a) Calculate critical points (y' = 0 or undefined) b) Determine concavity 

at critical points.  y'' > 0 (concave up !  relative min), y" < 0 (concave down " relative max) c) Check y 

value at any given end points if y is defined on an interval [a, b]. 
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13.  Fundamental Theorem of Calculus Part 1.  If #���  �  $ ���� ��.  &��� #����  �  ����
�

'
 

        However, if #���  �  $ ���� ��.  &��� #����  �  ����
����

'
 �����   (������) ��� *��+� (
,�! 

 

 

14. Fundamental Theorem of Calculus Part 2.  If #���+. �� ���+��)+/��+/� 0� ����0� 1�, �2. ���� 

  $ ���� �� �  #���    #���
3

'
 

 

15. Optimization 

A sheet of metal 12 inches by 10 inches is to be used to make a open box. Squares of equal 

sides x are cut out of each corner then the sides are folded to make the box. Find the value of x 

that makes the volume maximum. What are the dimensions and the volume? 

 

V(1.81) = 96.77 sq. inches.  Dimensions  8.38" x 6.38" x 1.81" 

This problem can be solved with Calculus or by graphing the correct function. 
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16.  Related rates.    
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Additional Note on Fundamental Theorem of Calculus Part 1. 

  

 

Given ���� +� ��� �)�4� ��0/� 5� ���+�� .��� �   $ ������.
6

7
 

The numbers under the curve represent the true area in each section.  On the chart below sketch s(t) 

and then answer the questions below. 

 

 

t S(t) 

0  

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

What is s’(t) ?_______________________ 

What is s’’(t) ?______________________ 

At what value of t does s(t) reach its first 

relative max? _____ .  What is the sign of 

s’’(t) at that point? 

At what value of t does s(t) reach its first 

relative min? ______.  What is the sign of 

s’’(t) at that point? 


