
Final Exam: Elements of Calculus Spring 2010 … 2EZ4U2-$1 

 

 The following questions constitute the final exam for Math 176 E01. 

Please complete just four questions, one from each page and one from any of 

the remaining problems. Turn in your exam copy inside your bluebook when you 

complete the exam. Do not leave class with these materials! You have 80 

minutes! 

 

  

 

1. People metabolize drugs at specific rates. For example, caffeine has a 

half-life of about four hours. Determine a functional relationship between 

caffeine (in milligrams) in your system and your last cup of java. (each cup 

has 80 mgs) 

 

 a) Graph the function for time=1, 2, 3, 4, 5 and 6 hours since your 

last cup. What is the hourly percentage rate of metabolism? 

 

 b) If you drink a cup of coffee every hour before the exam starting six 

hours before the test how much caffeine is in your system? 

 

 

 

2. A friend, who is currently 40 years old, wants to know how much money she 

will have at retirement if she invests $5,250 every year in a fund that earns 

8%(eight per cent) per year. 

 

 a) List the balance on the account for the first three years of the 

fund if interest is compounded continuously. 

 

 b)  Graph the balance on account against time and identify in your own 

words the relationship between the future value and time if interest is 

compounded continuously. 

 

 c) Compute the Future Value on her account if she retires at age 60 

using the Fundamental Theorem of Calculus. How much additional money will she 

earn if she delays her retirement for one year without a contribution? 

 

 

 

3. A Friend dives off the high diving board. If the distance above water (in 

feet, f(t)) is a function of time (t, in seconds) is given as: y=-3t^2+24t+99 

graph the function and identify the relationship. 

 

 a) List the roots, y intercept and a few other data points of the 

function. How high above water does this character get and what is the 

duration of the dive. 

 

 b) Compute the derivative of this function and tell me how fast our 

crazy friend is going at impact. What's his velocity in miles per hour? 

Should we call a medic? 

 

 c) Using any method compute the area under the curve between the time 

he starts the dive and he hits the water. Discuss the meaning of this value! 

 

 

 



4.  Roger decides to run the marathon. His friend follows in a car and clocks 

his speed in mph. Roger poops out after an hour and a half but his friend 

keeps the following records: 

 

 

Time 0 15 30 45 60 75 90 

Speed 10 10 9 9 8 8 7 

 

 a) Calculate upper and lower estimates for the distance the two have 

traveled from the starting gate. 

 

 b) If he started at 8am could Roger have walked to the finish line 

before night fall or should he take a ride to Bully's with his friend? 

 

 

5. A family of ferrets starts with 10 individuals but grows at a rate of 

seven percent per year compounded semi-annually. Develop a mathematical 

relationship showing the population of ferrets, y, in any year as a function 

of years, x. 

 

 a) Construct the dataset and compute values of y for x=0, 1, 2, 3, 4, 

5, 6. Graph the function over these x values. 

 

 b) Determine the net population change for each year in the above 

domain and graph these changes on an appropriate diagram. 

 

 c) Determine a functional statement or equation that best describes the 

relationship between the population change and time. How many new ferrets 

will I have in 6 years and six months? 

 

 

6. Given the following table of values determine by the empirical (ie: the 

Riemann left and right hand sums) method the area under the function between 

x=0 and x=70. (hint: use n=7) 

 

 

x 0 10 20 30 40 50 60 70 

y 700 400 300 400 700 1200 1900 2800 

 

 

 a) Graph the function over these x values and explain in your own words 

what the relationship means. Is it an additive function? 

 

 b) Compute the Left and Right Hand areas of the five rectangles and 

superimpose these rectangles on the graph or the data table. 

 

 c) Approximate the true area and determine a functional statement or 

equation that best describes the relationship between the area and the x 

values. 

 

 

 

 

 

 



7. Mickey Mouse has a trap company with fixed costs of $16,000, variable (ie: 

operating) costs of $50 per trap and a market demand curve of: price=1050-

10(output). If Mick can't set his price find the revenue for his business as 

a function of output. 

 

 a) Determine profits as a function of output using the revenue and cost 

functions. Graph the function and discuss the meaning of this relationship in 

the business sense. 

 

 b) Calculate the first and second derivative of profits with respect to 

output and use this function to determine the output level at which profits 

are a maximum. 

 

 c) What price would allow Mickey to maximize profit. What is Mr. 

Mouse's bottom line? (ie: price, output, profit, costs and revenue) 

 

 

 

  

8. Consider the weight of a pet ferret recorded over the first six months of 

life: 

 

Age 0 1 2 3 4 5 6 

Weight .69 1.09 1.38 1.61 1.79 1.94 2.08 

 

 

 a) Graph the ferret weights on age and find a mathematical expression 

that relates weight of a ferret as a function of age. Compute how much weight 

a ferret gains per month as a function of age. 

 

 b) My friend has a nine month old ferret named homer. How much does 

homer weigh? How much weight will homer gain in the coming month? Will homer 

ever weigh ten(10) pounds? 

  

 

 

 

9. Given the demand function; y=4000e^(-.08*x), graph the function over the 

interval x=0 to x=25 and discuss the meaning of y if x is the price of the 

product.   

 

 a) Construct the Revenue function and compute the derivative of this 

function with respect to price. What price would maximize the firm’s revenue 

and what revenue would you expect at the maximum? 

 

 b) Compute the Elasticity of Demand at a price of Ten Dollars. Should 

the firm increase or decrease price? 

 

      c) Draw a graph of the Revenue function and show the price and revenue 

which you calculate as the optimum. 

  


