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1.  Consider the function 
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(a)  Determine ( )
 1

lim
x

f x
→ −

 , if it exists.  Otherwise write DNE. 

(b)  Determine ( )
 0

lim
x

f x
→

 , if it exists.  Otherwise write DNE. 

(c)  Determine ( )
 3

lim
x

f x
→

 , if it exists.  Otherwise write DNE. 

 

 

2.  Let  

 ( )
2

1
f x

x
=

  

 

Find  ( )f x′  by using the definition of the derivative. 

 

 

3.  Suppose , ,  and g h j  are differentiable functions with the values for the function and 

derivative given in the following table: 

 

 

 

 

 

 

 

 

 

Let  

( )
( )

( )
( )( )

h x
f x g h x

j x
= +  . 

Find ( )1f ′  . 

 

(a)  
5

4

−
  (b)  

5

4
  (c)  

7

2
   (d)  

11

4
  (e)  

5

2
   (f)  3   

4 points 

2 points 

4 points 
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4.  Let  

 

( )arcsiny x=  . 

 

Find the value of its second derivative evaluated at 
3

2
  

 

(a)  
1

2
   (b)  

3

π
  (c)  

3

2
  (d)  2 3   (e)  4 3   (f)  8 3   

 

 

 

5.  Sand falls from a conveyor belt at the rate of 30 cubic feet per minute onto the top of a   
conical pile. The height of the pile is always equal to the base diameter. At what rate is the

height of the pile increasing at the instant when the height is 10 feet?  

 

 

6.  The curves (i), (ii), and (iii) in the graph below are graphs of a function f  and its first and 

second derivatives.  Which curve is f , which is f ′ , and which is f ′′?  Explain in order to get 

full credit.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

(a)  i)  f   ii)  f ′    iii)  f ′′   (b)  i)  f   ii)  f ′′    iii)  f ′   

 

(c)  i)  f ′   ii)  f    iii)  f ′′   (d)  i)  f ′   ii)  f ′′    iii)  f  

 

(e)  i)  f ′′   ii)  f    iii)  f ′   (f)  i)  f ′′   ii)  f ′    iii)  f  

 

i 

ii iii 
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7.  Consider the limits : 
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Which of the following is true? 

 

(a)  L M N> >   (b)  L N M> >   (c)  M L N> >  

 

(d)  M N L> >  (e)  N L M> >   (f)  N M L> >   

 

 

 

8.  Let 

 

 ( )
22 3

1

x x
f x

x

− +
=

−
  

(a)  Find the intercepts and the intercepts.x y− −   

 

 

(b)  Find the asymptotes:  vertical, horizontal and slant. 

 

 

(c)  Find the interval(s) where the function is increasing and where the function is decreasing. 

 

(d)  Find the interval(s) where the function is  concave up and where the function is concave 

down. 

 

(e)  Where does the function have local maxima?  Where does the function have local minima? 

 

f)  Graph the function. 

 

 

9.  You want to construct a cylindrical container that contains 400 cubic inches of liquid. 

The material for the top and bottom costs 5 cents per square inch and the material 

for the sides costs 2 cents per square inch. What should be the dimensions of the 

container if you want to minimize the cost? 

 

 

 

1 point 

1 point 

2 points 

2 points 

2 points 

2 points 
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10.  Evaluate the limit 

21
2

30

1
lim

x

x

e x x
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− − −
 

 

 

 

 

 

 

11.  Evaluate the integral below. 

( )
3

2

0

sin cos secx x x dx

π

− +∫
  

 

(a)  
1 3

2

+
  (b)  

1 3 3

2 3

−
+  (c)  

3

2
  (d)  2 2 3+   (e)  

3

3
  (f)  3   

 

 

12.  Let ( )f x  be a function that is continuous for all .x  Suppose it is known that  

 

( ) ( )
3 6

2 2

4  and 9f x dx f x dx
− −

= =∫ ∫   

 

Then calculate 

 
( )( )

6

2

3

2 5x f x dx−∫   

(a)  81  (b)  91  (c)  101  (d)  111  (e)  131  (f)  141  

 

 

 

(a)  
1

2
  (b)  

3

4
  (c)  

1

4
  (d)  

2

3
  (e)  

1

6
  (f)    0 
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13.  Let  

( )
2

ln

x

G x t tdt= ∫   

 

Find the derivative of G  evaluated at 8
e  . 

 

(a)  0    (b)  
1

2
e    (c)  ln 2   (d)  2   (e)  2    (f)  2 2   

 

 

14.  Evaluate the integral below. 

ln3 2

2

ln 2

2

1

x

x

e
dx

e+∫   

 

(a)  e    (b)  1  (c)  ln 2   (d)  ln 3   (e)  2    (f)  2
e   

 

 

15.  Find the area of the region bounded above by the line 1y x= −  and bounded below by the 

parabola 2 2 1y x x= − −  . 

 

(a)  
1

2
   (b)  1   (c)  

3

2
   (d)  

5

2
   (e)  4    (f)  

9

2
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ANSWERS: 

1.  a)  3 b)  5  c)  2  2.  ( ) 3

2
 show using the definitionf x

x

−
′ =   

3.  D  4.  E  5.  
6

5π
  6.  C  7.  D 

8.  a)  (0, -3) b)  1 and 2 1x y x= = +    

c)  Decreasing ( ) ( )1 2,1 1,1 2− ∪ +   d)  Concave down:  ( ),1−∞   

Increasing ( ) ( ),1 2 1 2,−∞ − + ∞∪   Concave up:  ( )1,∞   

e)  local max at 1 2x = −  , local min at 1 2x = +     

f) 

 

 

 

 

 

 

 

 

 

 

 

 

9.  3 3
10 10

2 ,   10r h
π π

= =   10.  E  11.  A  12.  C  13.  E 

14.  C  15.  F   

 


