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Instructions: 
1. Including this cover page, this exam has 9 pages. 
2. Read the questions carefully. 
3. Write your name and ID on each page of your examination paper. 
4. Write all your work in the space provided. You may not get full credit even when your 

answer is right without all of your work written down. 
5. Closed book. Closed notes. No calculator. 
6. Allocate your time wisely. 
7. Do not cheat. The use of communication devices including mobile phones is prohibited 

in the examination room. 
8. Do not panic. 
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1. (25 pt) Let   1f x x   and   1g x x  .  

a. (3 pt) Find the domain of f . 

 
 
 
 

b. (2 pt) Find the domain of g . 

 
 
 

c. (20 pt) Find the formula and domain of the following functions 
 

, , , / , ,f g f g fg f g f g g f     

 
Put your answers in the table below 

 

 
Formula Domain 

f g  
  

f g  
  

fg  
  

/f g  
  

f g  
  

g f  
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2. (13 pt) Consider the function f plotted below. 

 
Answer the following questions: 
 

a. (1 pt)  1f  =  

 

b. (1 pt)  
1

lim
x

f x


 = 

 

c. (1 pt)  
1

lim
x

f x


 =  

 

d. (1 pt)  
1

lim
x

f x


= 

 
e. (3 pt) Is the function f continuous at 1x  ? Justify your answer. 

 
 
 

f. (1 pt)  2f  = 

 

g. (1 pt)  
2

lim
x

f x


 =  

 

h. (1 pt)  
2

lim
x

f x


 = 

 
i. (3 pt) Is the function f continuous at 2x  ? Justify your answer. 
 

 
  

0 0.5 1 1.5 2 2.5 3
-5

-4

-3

-2

-1

0

1

2

3

4

5

x

y



Name: ID: 

Page 4 of 9 

3. (20 pt) Consider the function f defined by the following formula: 
 

 
3 2

3 2

3 2, 2

2 6 4, 2

x x x
f x

x x x

   
 

   
 

Answer the questions below. 
 

a. (2 pt)  1f  =  

 
 

 

b. (2 pt)  
1

lim
x

f x


 = 

 
 

c. (2 pt)  
1

lim
x

f x


 =  

 

d. (2 pt)  
1

lim
x

f x


= 

 
e. (3 pt) Is the function f continuous at 1x  ? Justify your answer. 

 
 
 

f. (2 pt)  2f  = 

 
 
 

g. (2 pt)  
2

lim
x

f x


 =  

 
 

 

h. (2 pt)  
2

lim
x

f x


 = 

 
 

 
i. (3 pt) Is the function f continuous at 2x  ? Justify your answer. 
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4. (22 pt) Evaluate the following limits 

a. (2 pt) 2

2
lim 7
x

x x


   

 
 

b. (2 pt) 
2

1
lim

7x

x x

x


 

 
 
 

c. (2 pt) 
2

0
lim

7x

x x

x


 

 
 
 
 
 
 

d. (2 pt) 
2

0

7
lim

7x

x

x


 

 
 
 
 
 

e. (1 pt) 
2

0

7
lim

7x

x

x


 

 
 
 
 
 

f. (1 pt) 
 

2

0

7
lim

7 1x

x

x x




 

 
 
 
 
 

g. (1 pt) 
  

2

0

7
lim

7 1 1x

x

x x x
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h. (1 pt) 
  

2

0

1
lim

7 1 1x

x

x x x



 
 

 
 
 
 
 
 

i. (2 pt) 
27

7
lim

6 7x

x

x x



 
 

 
 
 
 
 

j. (2 pt) 
2

7

6 7
lim

7x

x x

x

 


 

 
 
 
 
 
 

k. (2 pt) 
7

7 7
lim

7x

x

x




 

 
 
 
 
 
 

l. (2 pt) 
7

7 7
lim

7x

x

x




 

 
 
 
 
 
 
 

m. (2 pt) 
2

7

6 7

7
lim

x

x x

x
e
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5. (10 pt) Evaluate the following limits 

a. (2 pt) 
7 7

lim
7x

x

x




 

 
 
 
 
 

b. (2 pt) 
2

7 7
lim

7x

x

x




 

 
 
 
 
 
 

c. (2 pt) 
7 7

lim
7x

x

x x



 
 

 
 
 
 
 
 
 

d. (1 pt) 
2

7
lim

7x x x  
 

 
 
 
 
 
 
 
 
 
 

e. (1 pt) 
2

7 7
lim

7 7x

x

x x x
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f. (1 pt) 2lim 7
x

x x


   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

g. (1 pt) 2lim 7 7
x

x x x
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6. (10 pt) Consider the function 
 

  2 4f x x   

 
a. (5 pt) Use the definition of the derivative alone to find the derivative of f.  

No point will be given for answers derived from differentiation rules. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. (5 pt) Find the equation of the tangent line to the graph of f at x = 4. 

 
 
 
 
 
 
 
 

 


