
Chapter 1: Functions- 
 Domain/Range and Argument/Value 
 Dimensions and Unit conversion   
 Composing functions 

Linear functions – slope, y-intercept, parallel, perpendicular 
            Exponential functions 
 Logarithmic functions 
 Inverse functions 
 Trigonometric functions –unit circle 
            Transformations of the above functions – shifting and stretching 
            Log–log or Semi-log plots 
 
Discrete-Time Dynamical Systems 
 Updating functions and their solutions 
  per capita production 

Cobwebbing 
 Equilibria 
 
Models 

Basic Lung and Lung with absorption 
Selection Model  

  
 

Chapter 2: Derivatives 
 

Average Rate of change – secant lines 
Instantaneous Rate of change – tangent line 
 
Limits:  left and right hand limits; properties of limits; algebraic manipulations to determine limits, infinite limits 
Input-Output tolerances 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Math 1290 – Fall 2011 – Exam 1                                                                       Name:_______________________ 
 
 
1. The number of mosquitoes (M) that end up in a room is a function of how much the window is open (W, in 

square feet) according to ( ) 5 2.M W W  The number of bites (B) depends on the number of mosquitoes 
according to ( ) 0.5 .B M M  Find the number of bites as a function of how much the window is open.  How 
many bites would you get if the window were 10 ft2 open? 

 
 
 
 
 
 
 
 
 
 

 
2. We have added a new garden and need to buy mulch.  The garden measures 134 ft2 and we wish to cover it 

with 4 inches of mulch.  However, mulch is sold by the cubic yard and we can buy it in half yard increments.  
How many cubic yards (to the nearest half yard) do we need?  (1 yard = 3 feet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. One evening you hear a cricket chirping 140 times in a minute and notice the temperature is 80oF.   Later in 
the evening, the cricket has slowed down to 120 chirps per minute when the temperature has dropped to 75oF. 
If the number of chirps a cricket makes per minute is linearly related to the temperature, determine the 
temperature that induces the cricket to chirp 90 times in a minute. 
 
 
 
 
 
 
 
 
 
 

 



4. Suppose that a population of bacteria starts with 4 million members and triples every hour.  If 3 million are 
removed after reproduction, write the DDS that describes this population.   

 
 
 
 
 
 
 
 
 

5. Estimate the equilibria of the DDS from the graph of the updating function.  Use cobwebbing to determine if 
each equilibria is stable or unstable. 
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6. A culture of bacteria has a population of 150 cells initially.  The population doubles every 12 hours, which 

means the population size is described by 12( ) 150 2 ,
t

p t   where t is the time in hours.  How long does it take 
the population to triple in size? 
 
 
 
 
 
 
 
 
 
 

7. Write the equation for the cosine curve that has the following properties:  
       Average=2, maximum =5, minimum =-1, period = 3, phase shift = 2(right) 
 
 
 
 
 
 
 
 
 
 
 



8. Find the inverse function, 1( ),f x  for the function 4( ) 2 .xf x e   Find the domain and range of 1( ).f x  
 
 

 
 
 
 
 
 
 
 
 

9. Recall that the DDS for the lung with absorption is 1 (1 )(1 )t tc q c q       

where ct is the chemical concentration in the lung at time t,   is the ambient chemical concentration, q is the fraction 
of air exchanged and  is the fraction of chemical absorbed.   Find the equilibrium lung concentration with the 

following parameter values: 0.4   6 ,
mmol

L
  the volume of the lung V=2 L, and the amount breathed in and out 

is W=0.5 L. 
 
 
 
 

 
10. Given 2( ) 4f x x   

a) Find the average rate of change of  f(x) with base point 0 2 0.5.x and x    

 
 
 
 
 
 
 
 
 
b) Estimate the slope of the line tangent to the curve, 2( ) 4,f x x  at 0 2.x   

 
 

 
 
 
 
 
 
 
 
 
 
 
 


