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Information
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Interpret the function
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Comparing y = 2x, y = 2x and y = x2
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Using the cooling formula

Newton’s Law of Cooling is:  T(t) = Tm + (T0 – Tm)e–kt

Notice that this formula is 
a combination of a constant 
linear function: y = Tm and 
an exponential function: 
y = (T0 – Tm)e–kt.

Sienna’s mom is making her an 
egg salad. Using an instant-read 
thermometer, her mom takes the 
hard-boiled egg when it is 205˚F 
and places it in 61˚F water to cool. 
Four minutes later the temperature 
of the egg is 113˚F.

where t = time, T(t) = the temperature at time t, 
T0 = the initial temperature and Tm = the 
temperature of the surrounding medium

Use Newton’s Law of Cooling to determine when 
the egg will be 68˚F, room temperature.
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Using the cooling formula

Substitute the known values into the formula. You can use 
your calculator to determine the value of ‘k’, then use this 
value to determine the time when the egg gets to 68°F.  

68 = 61 + (205 – 61)e–0.255(t)

Newton’s Law of Cooling is:  T(t) = Tm + (T0 – Tm)e–kt

113 = 61 + (205 – 61)e–k(4)

So, when will the egg reach 68°F?

It is at 68°F at t = 11.86 minutes.

52 = 144e–4k. Solve this graphically.
We see that k = 0.255.

7 = 144e–0.255t. Solve this graphically.
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Using the cooling formula

Let’s graph the original function for our value of ‘k’, 0.255,
T(t) = 61 + (205 – 61)e–0.255(t) = 61 + 144e–0.255t.

This graph shows that even after 
t = 35 minutes, the temperature 
is still 61.019155°F.
The exponential part of the 
graph has a range of {y | y > 0} 
and the constant part y = 61 
makes the range {y | y > 61}.  

What is the minimum temperature the egg will reach?
State the range of the function modeling its temperature.

Remember the two components: y = abx and y = c. We should 
see graphically that the egg will not cool to below a constant 
value: the temperature of the medium into which it is put.
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Linear or exponential?

The principal of a school is looking at increases in textbook 
costs from two different companies over the past 7 years.  
Below are two tables of prices, rounded to the nearest cent.  

year cost in 
dollars

0 $50.00
1 $52.00
2 $54.00
3 $56.00
4 $58.00
5 $60.00
6 $62.00

Write a function to model each set of data.

year cost in 
dollars 

0 $50.00
1 $52.00
2 $54.08
3 $56.24
4 $58.49
5 $60.83
6 $63.27

For i) the function is 
y = 2x + 50 (linear).

i) ii)

For ii) the function is 
y = 50(1.04)x (exponential).
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Savings
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Magazine price increase

Skaterz magazine needs to raise the cost of its monthly 
edition. The company president plans to do this gradually 
to avoid angering his customers. He decides to raise 
the cost by ½ % per month for one year. It is currently 
selling for $3.50. Write a function to model this problem 
and determine the cost of the magazine in 12 months.

The cost increases each month by the same percentage, but 
this means that the actual increases get larger and larger. 
The function will be exponential:

C(x) = 3.50(1 + 0.005)x, where x is in months.

After 12 monthly increases of ½ %, 
the cost will be 3.50(1.005)12 = 3.71587…

= $3.72 to the nearest cent.
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Milk price increase

The cost of milk on January 1st of this year was $4.25 
per gallon and has been increasing steadily by $0.03 per 
month by the end of each month. 
Write a function to describe the cost and determine the 
cost of a gallon of milk at the end of June of this year. 
The cost increases by a constant amount each 
month, therefore the function will be linear:
C(x) = 4.25 + 0.03x, where x is in months.
From the beginning of January to the end 
of June is 6 months so x = 6:
C(6) = 4.25 + 0.03(6) = 4.43.
At the end of June, milk costs $4.43. 
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Depreciation
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Let x be the number of $1 increases. A function for the cost is:

Parking price increase

The town parking lot is raising its prices for next year. Having 
surveyed his customers, the manager knows he will lose 15 
customers for every $1 extra he charges. They currently get 
300 parkers per day and charge $10 per car.

= –15x2 + 150x + 3000 

Write a function to model the costs. What price should 
the town charge in order to maximize its income?

C(x) = (300 – 15x)(10 + x)

The maximum is at the vertex, (–b/2a, C(–b/2a)) = (5, 3375). 
This is a quadratic function.

So there should be five ‘$1 increases’, giving a new parking 
fee of $15 and yielding a maximum income of $3375 per day.    
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