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Math 1311 

Section 4.3 

Modeling Exponential Data 

 

Given a table of data for a particular situation, how do we tell if the data is appropriately 

modeled by an exponential function?  

From Section 4.1 we learned that a function was exponential if the function value was 

MULTIPLIED by the growth or decay factor each time the “x” value was increased by 1.  

 

𝑁𝑒𝑤 𝑉𝑎𝑙𝑢𝑒 =  𝐺𝑟𝑜𝑤𝑡ℎ 𝐹𝑎𝑐𝑡𝑜𝑟  ×  𝑂𝑙𝑑 𝑉𝑎𝑙𝑢𝑒 
 

Or, in other words,  
𝑁𝑒𝑤 𝑉𝑎𝑙𝑢𝑒

𝑂𝑙𝑑 𝑉𝑎𝑙𝑢𝑒
     =  𝐺𝑟𝑜𝑤𝑡ℎ 𝐹𝑎𝑐𝑡𝑜𝑟 

 
This means that, for evenly spaced data, the successive QUOTIENTS should be the same in an 

exponential function. 

 

Example 1: You invest money into a savings account that pays a fixed monthly interest rate. The 

following table shows the account balance over the first 5 months. 

 

Time in months Balance 

0 1750.00 

1 1771.00 

2 1792.25 

3 1813.76 

4 1835.52 

5 1857.55 

 

Show that the data is exponential by calculating the quotients. 

 

Time 

increment 

From 0 to 1 From 1 to 2 From 2 to 3 From 3 to 4 From 4 to 5 

Ratios of B 

 

 

 

 

     

 

What is the monthly growth factor? 

 

 

 

 

What is the initial value? 
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To find a formula for the amount in this account as a function of time in years, we need the 

yearly growth factor. Calculate this. 

 

 

 

 

 

 

 

 

 

Write an exponential function which models this situation and explain the variables you use. 

 

 

 

 

 

 

 

 

 

Find the amount in the account 15 years after the account was opened. 

 

 

 

 

 

 

How long does it take for the amount in the account to double? How long does it take to double 

again? 
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Example 2: Show that this data is exponential and find the formula for the exponential model. 

 

Time, t 0 1 2 3 4 5 

F(t) 3.80 3.95 4.11 4.27 4.45 4.62 

 

Time 

increment 

From 0 to 1 From 1 to 2 From 2 to 3 From 3 to 4 From 4 to 5 

Ratios of F 

 

 

 

 

     

 

 

 

Let’s look at the difference between a linear model and an exponential model. 

 

Example 3: Which of the following is linear and which is exponential? 

 

Table 1 

Time t 0 1 2 3 

F(t) 7.75 8.99 10.43 12.10 

 

Table 2 

Time t 0 1 2 3 

G(t) 7.72 8.99 10.26 11.53 

 

Calculate Differences: 

 

 

 

 

 

 

Calculate Quotients: 

 

 

 

 

 

 

 

Notice that the LINEAR table has the same DIFFERENCES and the EXPONENTIAL table has 

the same QUOTIENTS 
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Example 4: The following table shows the amount of heavy hydrogen N in a container as a 

function of the time in years. 

 

Time in years N, grams  

0 100 

1 78.3 

2 61.31 

3 48.01 

4 37.59 

5 29.43 

 

Show that this is exponential data and find an exponential model. (Be sure to define variables 

with units!) 

 

 

 

 

 

 

 

 

 

What is the percentage decay rate for each year?  

 

 

 

 

 

 

Use functional notation to express the amount of hydrogen in the container 10 years after the 

experiment begins.  

 

 

 

 

 

 

 

 

 

What is the half-life of heavy hydrogen? 
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Note to show that NOT equally spaced data is exponential you need to show for any two data 

points (𝑥1, 𝑦1) and (𝑥2, 𝑦2) the following value is the same 

(
𝑦2

𝑦1
)

1
𝑥2−𝑥1

 

 

 

Example 5: A freezer maintains a constant temperature of 6 degrees Fahrenheit.  An ice tray is 

filled with tap water and placed in the freezer to make ice.  The difference between the 

temperature of the water and the temperature of the freezer was sample each minute and 

recorded in the table that is give. Let’s first see if this data appears to be exponential. 

  

Time, t 0 1 4 5 

Temp difference 69.0 66.3 58.8 56.5 

 

 

 

 

 

 

 

 

Find an exponential model for the temperature difference between the freezer and the water. 

 

 

 

 

 

 

 

Find a model for the temperature of the water as a function of time in minutes. 

 

 

 

 

 

 

 

When will the water temperature reach 32 degrees? 

 

 


