
Exam 1 -- MTH 229-05 
September 30, 2005 

 
Show your work and/or reasoning on all problems unless otherwise instructed. 

All work must be on separate sheets of paper. Keep this question sheet. 
This exam is based on 100 points. There are 110 points available. 

 
(20) 1. Sketch the graph of one function 

! 

f (x)  which satifies all of the following conditions.  

! 

lim
x"2+

f (x) = #1,  

! 

lim
x"2#

f (x) =1,  

!  

f (2) = " 1 

! 

lim
x"#1

f (x) =$ ,  

! 

lim
x"#$

f (x) = 3,  

! 

lim
x"#

f (x) =1 

! 

f ("2) =1, 

! 

" f (#2)  does not exist, 

! 

f (0) = "1, 

! 

" f (0) = 0 ,   

! 

" f (x) > 0  on (–2, –1), (0, 2) and (2, ∞) 

! 

" f (x) < 0  on (–∞, –2) and  (–1, 0) 

! 

" " f (x) > 0 on (–2, –1) and (–1, 1)  

! 

" " f (x) < 0 on (–∞, –2), (1, 2), and (2, ∞) 
  

! 

f (x)  should be continuous and differentiable at all other points. 
 
(25) 2. Suppose 

! 

f (x) = x . 
(a) State the definition of 

! 

" f (x) for a general function 

! 

f (x) . 
(b) Use the definition you gave in (a) to find the the derivative of 

! 

f (x) . (You may not use 
the power rule.) 

(c) Given that 

! 

" f (4) =1/4 , find the equation of the tangent line to the graph at x = 4. 
 
(25) 3. Find each limit using appropriate methods. Use algebra when possible, otherwise use tables, 

graphs, and/or reasoning. 

(a) 

! 

lim
t"#2

t
2

+ 4t + 4

t
2

+ 5t + 6
  (b) 

! 

lim
x"#

1+ 5x + 4x2

1+ 2x + x2
 

(c) 

! 

lim
x"1

ln(x)    (d) 

! 

lim
x"0

2
x
# cos(x)

x
 

 
(20) 5. The mass M of an infant (measured in kilograms) is a function of time (measured in days 

since birth). Following is a table of values for M(t). 
   

t 0 7 14 21 28 35 42 
M 3.851 3.728 3.847 3.980 4.115 4.268 4.384 

 
(a) Find the average rate of growth during the first 28 days. 
(b) Use the values in the table to estimate M´(28). Give units in your answer. 
(c) Explain the meaning of M´(28) in ordinary English. 

 
(20) 5. On the back are graphs of 

! 

f (x) , 

! 

" f (x), 

! 

" " f (x) , and another function

! 

g(x)  not related to 

! 

f (x) . Which graph corresponds to which function? Explain your reasoning, using details 
specific to these graphs.  
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