
Describe what happens as x increases 
without bound:

f(x) = x4

f(x) = 1 / x4

f(x) = x4 / x3

f(x) = x3 / x4

f(x) = 
88 x3 +100 x2 + 9999

x4 + 9x2 + 1

f(x) increases without bounds

f(x) goes to a limit of 0.

f(x) goes to a limit of infinity because the power of the 

numerator is > than the power of the denominator.

f(x) goes to a limit of 0 because the power of the 

denominator is > than the power of the numerator.

f(x) goes to a limit of 0 because 
the highest power of the 

denominator is > than the 
highest power of the numerator.





Box office receipts

The total worldwide box-office receipts for 
a long running blockbuster movie are 
approximated by the function

T(x) =(120 x2 ) / (x2 + 4)

where T(x) is measured in millions of 
dollars and x is the number of months 
since the movie's release.

a.) What are the total box-office receipts 
after the first month?  The second?  The 
third?

b.) What will the movie gross in the long 
run? (When x is very large.)



x

T(x)

T(x) =(120 x2 ) / (x2 + 4)

1 2 3

24 24 83

b.)  When X^2 gets very large the 4 
becomes inconsequential, the x^2 terms 
cancel each other, and the answer is 
120.  You can get the same answer by 
putting 10^6 in the formula for x in your 
calculator.  Be careful using ( ).

Millions of $



Driving Costs

A study of driving costs of 1992 model  
subcompact cars found that the average 
cost (car payments, gas, insurance, 
upkeep, and depreciation), measured in 
cents/mile, is approximated by

C(x) =2010/x2.2 + 17.80

where x denotes the number of miles (in 
thousands of miles) the car is driven in a 
year.

a.) What is the average cost of driving a 
subcompact car 5,000 mi/yr? 10,000? 
25,000?

b.) What happens to the average cost as 
the number of miles driven increases 
without bound?



C(x) =2010/x2.2 + 17.80

5 10 25x

C(x) 76.07 30.48 19.49 cents per mile

Thousands of miles driven/yr

When x get large enough the first term tends to zero and 
the limit of the function is 17.80 cents/mile.  {Obviously 
based on old data, 1992.}  What that says, taking some 
liberties with the data, is that the depreciation, and car 
payments ends but gas, insurance and maintenance take 
over as fixed expenses.


