
©
 G

le
n
c
o

e
/M

c
G

ra
w

-
H

ill
A

5
A

d
v
a
n
c
e
d

 M
a
th

e
m

a
tic

a
l C

o
n
c
e
p

ts © Glencoe/McGraw-Hill

11-3

Approximations for 

The following expression can be used to approximate 
and greater values of 
approximates 

Another way to approximate 
the value of 

e !

In a similar manner, 
discovered by the English mathematician John Wallis (1616-1703).

Solve each problem.

1. Use a calculator with an 

2.7182818
2. Use the expression 

places.  Use 5, 100, 500, and 7000 as values of 

2.488, 2.705, 2.716, 2.718
3. Use the infinite sum to approximate 
the whole numbers from 3 through 6 as values of 

2.667, 2.708, 2.717, 2.718
4.Which approximation method approaches the value of 
quickly?

the infinite sum
5. Use a calculator with a 

3.1415927
6. Use the infinite product to approximate 
Use the whole numbers from 3 through 6 as values of 

2.926, 2.972, 3.002, 3.023
7. Does the infinite product give good approximations for

no
8. Show that 

To 4 decimal places, they both equal 403.4288.
9.Which is larger, 

e�
$ �

10. The expression 
fact to prove the inequality you found in Exercise 9.

e $

1
%e
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The Number e
1. Demographics In 1995, the population of Kalamazoo,
Michigan, was 79,089. This f igure represented a 0.4% annual
decline from 1990.
a. Let t be the number of years since 1995 and write a function

that models the population in Kalamazoo in 1995.

y� 79,089e 0.004t

b. Predict the population in 2010 and 2015. Assume a steady
rate of decline. 2010: 74,483; 2015: 73,008

2. Biology Suppose a certain type of bacteria reproduces 
according to the model P(t) ! 100e0.271t, where t is time in hours.
a. At what rate does this type of bacteria reproduce?

27.1%

b. What was the initial number of bacteria?

100

c. Find the number of bacteria at P(5), P(10), P(24), and P(72).
Round to the nearest whole number.

P (5): 388
P (10): 1503
P (24): 66,781
P (72): 29,782,004,910

3. Finance Suppose Karyn deposits $1500 in a savings account
that earns 6.75% interest compounded continuously. She plans to
withdraw the money in 6 years to make a $2500 down payment
on a car. Will there be enough funds in Karyn’s account in 
6 years to meet her goal?

No. Karyn will have $2249 in her account in 6 years.
She will be $251 short.

4. Banking Given the original principal, the annual interest 
rate, the amount of time for each investment, and the type of
compounded interest, f ind the amount at the end of the 
investment.
a. P ! $1250, r ! 8.5%, t ! 3 years, semiannually

$1604.60

b. P ! $2575, r ! 6.25%, t ! 5 years 3 months, continuously

$3575.03

Practice

NAME _____________________________   DATE _______________   PERIOD ________
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