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1. List the 2 limit-definition of derivatives. 
 
 
 
 
 

2. What are some other phrases that mean derivative? 
 
 
 
 
 

3. What is the product rule? 
 
 
 

4. What is the quotient rule? 
 
 
 
 
 

5. Name the three things that must be true for a function to be differentiable. 
 
 
 
 

6. What are three types of functions that are continuous, but not differentiable at a 
particular point?  Give an example of each type. 

 
 
 
 

7. Find the derivatives: 
a. y = sin x  

b. y = cos x  

c. y = tan x  

d. y = csc x  

e. y = sec x  

f. y = cot x  

 



 
 

Calculus 
Chapter 3 Review 

8. Find  for each function:dx
dy  

 
a. y = x5 tan x  

 
i. x5 4 tan x ii.   sec xx5 2 iii.   x sec x5 4 2 iv.  x x5 4 + sec2  

 
v.   x sec x5 4 tan x + x5 2  

 
 
 
 
 
 
 
 

b. y = 2−x
3x+1  

 
i. − 7

(3x+1)2 ii.   6x−5
(3x+1)2 iii.   − 9

(3x+1)2 iv.  7
(3x+1)2  

 
v.   7−6x

(3x+1)2  
 
 
 
 
 
 
 

 
 
 
 

      c.    x xy = 3 3
2 − 4 2

1 − 2  
 

i.  x x2 3
1 − 2 − 2

1 ii. x x3 − 3
1 − 2 − 2

1 iii. x x5
9 3

5 − 8 2
3 iv. 2

x3
1 − 2

x2
1 − 2  

 
v. x x2 − 3

1 − 2 − 2
1  

 
 
 
 
 
 

     d.     y = 2√x − 1
2√x  
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i.  x + 1

x√x ii. x− 2
1 + x− 2

3 iii.  4x√x
4x−1 iv. 1

√x + 1
4x√x v. 4

√x + 1
x√x  

 
 
 
 
 
 
Find  of the following:dx

dy  

 

 
 

9. The function for is graphed below.  There is a vertical tangent line when(x) f  
  Where is  not differentiable?  Why?− .x = 2

1 (x)f  
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10.  If  has a derivative at  tell whether or not each of the following must be(x)f ,x = 2  
true? 

a.  exists(x)lim
x→2

f  

b.  exists(2)f ′  
c.  exists(2)f ′′  
d.  is continuous at (x)f x = 2  
e.  existslim

x→2 x−2
f (x)−f (2)  

f.  existslim
h→0 h

f (2+h)−f (2)  

 
2003 AB 25 

11. 
A particle moves along the axis so that at time  its position is given byx −  t ≥ 0  

.  At what time  is the particle at rest.(t) t 1t 2t 3x = 2 3 − 2 2 + 7 − 5 t   
 

a. only t = 1  

b.  onlyt = 3  

c.  onlyt = 2
7  

d.  and t = 3 t = 2
7  

e.  and t = 3 t = 4  
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8. Find  of dx
dy y = x2

cos x  
a. 2x

sin x b. − 2x
sin x c. 

cos x2
2x −xcos x 2 sin x d. 

cos x2
2x +xcos x 2 sin x  

 
e. 

sin x2
2x +xcos x 2 sin x  

 
 
 
 
 
 

9.  If is a function such that  which of the following must be true? f ,lim
x→−3 x+3

f (x)−f (−3) = 2  

a. The limit of  as  approaches  does not exist(x)f x − 3  
b.  is not defined at f −x = 3  
c. The derivative of  at  is 2f −x = 3  
d.  is continuous at f x = 2  
e. (− )f 3 = 2  

 
 
 
 
 
 

10. Sketch the graph of a continuous function  with  andf (0)f = 0   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

10. If , find  and  so that  is both continuous anda b f   

https://www.codecogs.com/eqnedit.php?latex=f%27(x)%3D%5Cbegin%7Bcases%7D%20%5Cfrac%7B1%7D%7B2%7D%2C%20%26%20x%3C2%20%5C%5C%20-3%2C%20%26%20x%3E2%20%5Cend%7Bcases%7D
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differentiable.  (Be sure to use definitions to justify your work) 

 
 
 
 
 
 
 
 
 
 
 

 islim
h→0 h

(1+h) −16

  

 
a. 0 b. 1 c. 6 d. ∞ e. Nonexistent 
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1998 AB 14 

 
 
 
 
 
 
 
 

1998 AB 3 
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2003 AB 16 

 
 
 
 
 
 
 
 
 
 

 
 

1985 AB 23 
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1988 AB 41 

 
 
 

 
1993 AB 41 Calc 

 
 

 
 
 
 
 
 
 
 

1997 AB 12 
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1997 AB 79 Calc 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1998 AB 10 
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1998 AB 8 

 
 

 
 

1998 AB 87 Calc 
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