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Some general tips 

1.  Write sentences that use Calculus 

but do not just state a rule 

Here is an example of a solution that 

would not be sufficient: 

The graph of   has relative extrema 

at             because    changes 

either from negative to positive or 

positive to negative. 

You must be specific.  Here is a 

better way: 

http://www.zendog.org/homework


The graph of   has a relative 

maximum at     because    changes 

from positive to negative at    .  

The graph of   has a relative 

minimum at     because    changes 

from negative to positive at    . 

2. Use what is given you – if given a 

graph, then you are expected to use 

that graph in some way 

Example: #2 on handout 

 

Find the   coordinate of each point 

of inflection on the graph of        

on the interval        



Since we are given the graph of    

you should probably use it. 

Why would this answer not receive 

any points? 

The graph of   has a point of 

inflection at     because it changes 

from increasing to decreasing at 

   . 

How can we make this a better 

solution? 

 

 

 

 

 

 



3. Use standard mathematical 

notation [You will probably save 

some time if you do.] 

There is no need to write out phrases 

like “the second derivative of    is 

positive on the open interval 3 to 

five” when you can simply write 

         on       

 

4. No reader will assume that you 

know what you are talking about.  So 

avoid being general.   

Not sufficient: 

The graph is increasing or the slope 

is positive or the function is 

differentiable. 



What graph?  The slope of what?  

What function? 

 

5. Use the function(s) given. 

If given the function,     , then don’t 

be talking about     .  No one will 

assume that you are referring to the 

velocity, especially if you need to be 

finding acceleration or position. 

 

6. You cannot justify an incorrect 

answer.  

Example: 

You see that    changes from 

negative to positive values at     

and you say this: 



The graph of   has a relative 

maximum at     because    changes 

from negative to positive values at 

   .   

 

7. Sign charts do not receive any 

points.  AP readers are instructed to 

ignore any sign charts and only read 

written out justifications. [You can 

make a sign chart but you must 

justify with sentences.] 

 

8. When reading a table of values, do 

not assume you know what is 

happening between the selected 

values unless given specific 

information.  Notice the difference 

between these two set-ups: 



(a) The polynomial function   has 

selected values for its second 

derivative     given in the table 

below.   

  0 1 2 3 

       5 0    4 

In this case, we can justify that the 

graph of   has a point of inflection 

somewhere on the interval      .  

[You may NOT assume that the only 

zero is at    .            could also 

be equal to zero.] 

No P of I at x = 1 



(b)  The function   has selected 

values for its second derivative,    , 

given in the table below.      is a 

strictly decreasing function for the 

interval [0, 3]. 

  0 1 2 3 

       5 0       

Because we are told that     is a 

strictly decreasing function for the 

interval [0, 3], then we may justify 

that at    , the graph of   has a 

point of inflection. 

9. If a function is continuous, then 

the following theorems can be 

applied:   

Intermediate Value Theorem 

Extreme Value Theorem 

Fundamental Theorem of Calculus 



If a function is differentiable, then 

all of the above can be applied AND 

the Mean Value Theorem can also be 

applied.  [Be sure to mention the 

necessary conditions in your 

justification.] 

10.  Quit while you are ahead.  You 

don’t need to “fill the white space”.   

You risk contradicting yourself or 

making false statements which will 

deprive you of points. 

  

Let’s ponder the “over” or “under” 

scenario.  If you are stuck, then just 

draw a picture. 



 

 

 

Right Riemann Sums [increasing] 



 

 

Right Riemann Sums [decreasing] 

 

 

Left Riemann Sums [decreasing] 

 

 



Left Riemann Sums [increasing] 

 

Tangent Line Approximations 

 

Concave up  

 



 

#1 The “over or under” explanation 

 

 

(b) 

  

 



A common question on the free 

response [but occasionally in the 

multiple-choice] is to find the 

meaning of an integral or a 

derivative.  If you are uncertain, 

then consider thinking about the 

solution’s units. 

Example #4 

 

 
 

  
∫       
  

 
 

 

 



 

 

 

 

(c) ∫        
  

 
 

 

 

 

 

Justifying with graphs 

In our handout, graphs are used in 

#2, #5, #6, #7, and #8.  The graph of a 

derivative is used each time but in 

different scenarios. 

The first thing you should do is ask 

yourself, “What do I see?” 



 

 

 

 

(c) This is a tricky question!  Don’t’ 

skip steps! [It’s okay to draw on your 

graph] 

           
 

 
    

 

 

 

 



 

 

 

 

 

 

#5 

 

What do you see? 

(a) 

 

 



 

 

 

 

 

(c)  

 

 

 

 

 

#6 and #8 are similar 



 

What do you see? 

(a) The meaning of ∫ |    |   
  

 
 

 

 

 

 

 

(b)  Give a reason for your answer. 

 



 

 

 

 

#6 The speed question 

 

(c) Last year’s exam ask about speed 

more than once. 

 

 

 

 



 

(b) Using a theorem. 

 

 

 

 

 

(d)   Connecting acceleration to 

velocity 

 

 

 

 

 

 



 

#7 

 

(b) It’s still okay to draw on your 

graph 

 

 

 

 

 

 



 

 

Some problems require a lot of work 

for the explanations 

#3  

 

Here’s what you can’t say: 

 



3 times is the correct solution but 

since the student assumed that L(t) 

changes from increasing to 

decreasing on the interval 3< t <4 

How to earn all of the points: 

You could use a theorem.  You should 

mention that L(t) is a differentiable 

function [which makes       

continuous] Another approach would 

be to use the Extreme Value Theorem 

but this takes more time. 

How many points do you think this 

student received? 

 



Here is a sample of a complete 

solution: 

  is differentiable on [0, 9] so the 

Mean Value Theorem guarantees 

that       must take on the following 

average rates of change: 
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So, the values of       must change 

from positive to negative, negative to 

positive, and positive to negative, so 

the IVT guarantees that       

     least three times in the interval 

[0, 9] 
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