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AP Calculus AB       Ms. Wilson 
 

Problem Set #1 – Due Friday, September 25th  
 
Solve each of the following problems completely, on looseleaf or graph paper as 
necessary. Show ALL work.  
 
1.) By measuring the slopes in the figure below, find the temperature change in degrees 
per inch for the following materials: 
 a) gypsum wallboard 
 b) fiberglass insulation 
 c) wood sheathing 
d) Which of the materials in (a)-(c) is the best insulator? The poorest? Explain. 
 

 
 
2.) The pressure p experienced by a diver under water is related to the diver’s depth d by 
an equation of the form p = kd + 1 (k a constant). When d = 0 meters, the pressure is 1 
atmosphere. The pressure at 100 meters is 10.94 atmospheres. Find the pressure at 50 
meters. 
 
 
3.) A car starts from point P at time t = 0 and travels 45 mph.  
 a) Write an expression d(t) for the distance the car travels from P. 
 b) Graph y = d(t). 
 c) What is the slope of the graph in part (b)? What does it have to do with the car? 
 d) Create a scenario in which t could have negative values. 
 e) Create a scenario in which the y-intercept of y = d(t) could be 30. 
 
 



4.) The table below shows the gross revenue for the Broadway season in millions of 
dollars for several years: 
Broadway Season Revenue 

Year 
Amount ($ 
millions) 

1997 558 
1998 588 
1999 603 
2000 666 
2001 643 
2002 721 
2003 771 

 
a) Find the quadratic regression for the data in the table. Let x = 0 represent 1990, x = 1 
represent 1991, and so forth. 
b) Use the quadratic regression to predict the amount of revenue in 2008. 
c) Now find the linear regression for the data and use it to predict the amount of revenue 
in 2008. 
 
5.) Begin with a circular piece of paper with a 4-in. radius as shown in (a). Cut out a 
sector with an arc length of x. Join the two edges of the remaining portion to form a cone 
with radius r and height h, as shown in (b). 
 

 
 
 a) Explain why the circumference of the base of the cone is 8π - x. 
 b) Express the radius r as a function of x. 
 c) Express the height h as a function of x. 
 d) Express the volume V of the cone as a function of x. 
 
6.) Let y = f(x) = mx +b, m ≠ 0. 
 a) Give a convincing argument that f is a one-to-one function. 
 b) Find a formula for the inverse of f.  How are the slopes of f and f -1 related? 
 c) If the graphs of two functions are parallel lines with a nonzero slope, what can 
you say about the graphs of the inverses of the functions? 
 d) If the graphs of two functions are perpendicular lines with a nonzero slope, 
what can you say about the graphs of the inverses of the functions? 



7.) Dayton Power and Light, Inc., has a power plant on the Miami River where the river 
is 800 ft wide. To lay a new cable from the plant to a location in the city 2 mi 
downstream on the opposite side costs $180 per foot across the river and $100 per foot 
along the land. 
 a) Suppose that the cable goes from the plant to a point Q on the opposite side that 
is x ft from the point P directly opposite the plant. Write a function C(x) that gives the 
cost of laying the cable in terms of the distance x. 
 b) Generate a table of values to determine if the least expensive location for point 
Q is less than 2000 ft or greater than 2000 ft from point P. 
 

 
 
8.) The number of bacteria in a Petri dish culture after t hours is 
 

B = 100e0.693t 
 

a) What was the initial number of bacteria present? 
b) How many bacteria are present after 6 hours? 
c) Approximately when will the number of bacteria be 200? Estimate the 

doubling time of the bacteria. 
 
 
9.) (a) Find a natural logarithm regression equation for the data below and superimpose 
its graph on a scatter plot of the data. 
Canada’s Natural Gas Production 

 

 
b) Estimate the number of cubic feet of natural gas produced by Canada in 2002. 
Compare with the actual amount of 6.63 trillion cubic feet in 2002.  
c) Predict when Canadian natural gas production will reach 7 trillion cubic feet. 

Year 
Cubic Feet 
(trillions) 

1997 5.76 
1998 5.98 
1999 6.26 
2000 6.47 
2001 6.60 


