Chapter 7 Homework: Exponential Functions

Contents with suggested problems from the Nelson Textbook. You are welcome to ask for help, from myself or your peers, with any of the following problems.  They will be handed in on the day of the Unit Test as a homework check.  Alternatively, you may be handing your homework in more regularly for me to correct.

Section 7.2 – Page 399
	#1-9, 11, 17 (do only some of each.  Two-Three is a good number)
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An Important Note:
Simplify means “write as a single exponent, using the exponent laws”
Evaluate means to give me the actual number you get
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Section 7.3 – Page 407
	#1-9, 11 (do only some of each)
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Section 7.4 – Page 415
	#1-3, 6, 7, 9, 10 (do only some of each)
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Section 7.6 – Page 429
	#1-11 (14 and 15 are interesting too)
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Section 7.7 – Page 437
	#1, 3, 4, 7-10, 12, 14
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17. Simplify.
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1. Rewrite cach expression as an cquivalent expression with a positive
exponent.
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2. Evaluate cach expression without using a calculator.
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3. Use your calculacor to evaluate each expression.
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4. Evaluate.
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5. Simplify. Write cach expression as a single power with a positive
exponent.
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6. Simplify. Write cach expression as a single power with a positive
exponent.
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7. Simplify. Write each expression as a single power with a positive
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8. Simplify; then evaluate each expression. Leave answers as fractions or
integers.
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9. Evaluate. Leave answers as fractions or integers.
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1. Simplify. Write cach expression as a single power with a positive
exponent.
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1. Wiite in radical form. Then evaluate without using a calculator.
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2. Wiite in exponent form. Then evaluate.
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3. Use your calculacor to evaluate each expression to the nearest
hundredth.
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6. Write cach expression as a single power with a positive exponent.
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7. Write each expression as a single power with a positive exponent.
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9.

10.

Wirite each expression using powers, then simplify. Evaluate your
simplified expression.
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1. Abrochure for a financial services company has a graph showing
the value of a $4000 savings bond since 1996. Suppose the bond
continued o increase in value at the same rate.

@) How much will the bond be worth in 20082

b) How much would it be worch in 20257

o Isit possible o decermine the length of time needed for the
savings bond to double its value from the graph? Explain.

2. Algac in a pond grow ac a rate of 10% per weck. Currendy the algac
cover one-quarter of the pond. An algebraic model of this situation
is C(w) = 025(1 + 0.1)*, where () is the percent covered
afier w weeks.

a) Explain what 0.25 represents in the equation.
b) Explain what 0.1 represents in the equation.

Growth of Value of a Bond

Value ($1000s)

o nwdFSRE

510 15 20 25 30 35 40
Years after 1996

 Determine how much of the pond (co the nearest percent) will be

covered 10 weeks from now.




image15.png
3. According to the 1991 census, the region of Niagara, Ontario, had
364 552 residents. For the next few years, the population grew at a
rate of 2.2% per year. For planning purposes, the regional government
needs to determine the population of the region in 2010. The
algebraic model for this case is P(n) = Py(1 + r)".

) What is the initial population, y?

b) What is the growth rate, 72

O How many growth periods, 7, are there?

&) Write the algebraic model for this situation.

) Use the model to determine the population in 2010.

PRACTISING

4. a) In each of the algebraic models that follow, identify
 the initial amount
« the growth rate
« the number of growth periods

M(n) = (18)(1.05)*

P(n) = 64000(1.1)"2

N(n) = 750(2)*

Evaluate each equation in part (a) to two decimal places.

b)




image16.png
Number of cells
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The size of a yeast culture is measured each hour, and the results are

displayed on the graph shown.

a) From the graph, estimate the initial number of yeast cells

b) Estimate the number of cells afrer 30 h.

) Use the initial amount to estimate the length of time required for
the number of cells to double.

&) Use an amount (other than the initial amount) to determine the

length of time required for the number of cells present at tha time

<o double.

Describe what you noticed about the two doubling times. Check

what you found with a different amount from the graph.

“The number of guppies in an aquarium is modelled by the function
N(#) = 12(1 + 0.04)’, where £is measured in weeks.

a) Describe what each part of the equation represents.

b) Determine the number of guppies in the aquarium afer 10 weeks.
Wil this equation always model the population in the aquarium?
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7. In each case, write an equation that models the situation described.

) An antique is purchased for $5000 in 1990. It appreciates in value

by 3.25% cach year.
b) A town had 2500 residents in 1990. It grew at a rate of 0.5% per
year for ¢ years.
9 Asingle bacterium of a particular type takes one day to double.
The population is P afier  days.

8. Mari invests $2000 in a bond that pays 6% per year.
) Write an equation that models the growth of her investment.

b) How much money does she have if she cashes the bond at the end

of che 4th year?
 How much will the bond be worth at the end of the 5th year?
How can you determine the amounc carned during the 4th year?

d) Determine the amounts Mari will earn at the end of the 20th and

215t years to find the amount earned during the 20¢h year.
) Compare the money carned in the 4th and 20¢h years. What does
chis tell you about exponential growth?

Five hundred yeast cells in a bowl of warm water doubled in number

every 40 min.

@) Create a graph of the number of yeast cells versus time.

b) Use the graph to determine how long it would take for the oral
number of cells to triple (co the nearest minute).

 Describe how you can adapt your graph to determine the number
of cells for the time before they were monitored.

B
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10. An ant colony triples in number every month. Currently; there are

24000 in the nest.

) What is the monthly growth rate of the colony? What is the inicial
population?

b) Whice an equation that models the number of ants in the colony,
given the number of monchs.

 Use your equation o predict the size of the colony in
chree months.

&) Use your equation o predict the size of the colony five months
ago.

1. The number of franchises of a popular café has been growing
exponentially since the first store opened in 1971. Since then, the
number of stores has grown at a rate of 33% per year.

) Explain how you could create an algebraic model that gives the
‘number of stores in any year after 1971. Discuss how the
information in the problem relates to your algebraic model.

b) Use your model to predict the number of stores in 2010.





image19.png
1. a) In each of the algebraic models that follow, identify

* the initial amount

« the decay rate

« the number of decay periods
D M(n) = 100(1 — 0.25)*

i) P(n) =32000(1 — 0.44)"

iii) N(n) = 500(1 — 0.025)*

b) Evaluate each expression to the nearest hundredth of a unit.




image20.png
3. A new car costs $24 000. It loses 18% of its value cach year after it is
purchased. This type of loss is called depreciation. The value of the car
is given by V(n) = V(1 — 0.18)", where V; is the original value of
the car, and 7 is the number of years after the car was purchased.

a) Use the formula to determine how much of the car’s initial value
is lost afcer 5 years.
b) Use the formula to determine the value of the car after 30 months.
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4. Solve cach equation. Express cach answer to the nearest hundredth.

1
a) y=52(0.87)" o P(1) =512( =
b) ';v(x) =100(0.99)° (2)
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7. Gels used to change the colour of spotlights cach reduce the intensity
of the light by 4%. The algebraic model for this sicuation is
1=100(0.96)".

) Describe what each part of the equation represents.
b) Determine the incensity of the sporlight i three gels are used.
O How many gels would reduce the intensity by more than 759
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8. The value of a car after it is purchased depreciates according to the
formula V() = 25 000(0.85)", where V() is the car’s value in the

nth year afeer it was purchased.

) Whatis the purchase price of the car?

b) What is the annual rate of depreciation?

) What is the car’s value at the end of 3 years?

&) How much value does the car lose in its first year?

© How much value does it lose in its fifth year?

£ Afcer how many years will the value of the car be half of the

original purchase price?

9. Aot cup of coffee cools according to the equation

NE
T(s) = ss(—) +18
2,
where T(#) is the temperature, in degrees Celsius, and #is the time in

‘minutes.

@) Which par of the equation indicates that it models exponential
decay?

b) What value of # makes the exponent in the equation equal to 12

© What is the significance of this value?

&) What was the iniial temperature of the coffec?

© Determine the temperature of the coffee afrer 40 min, to the
nearest degree.
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10. Old Aboriginal wooden tools were found at an archacological dig
in the Brantford area. Carbon-14 dating was used to decermine
the age of the tools. Carbon-14 has a half-life of 5730 years. The
general equation that models radioactive decay is

A = 1oo(§)’i'

‘where the initial radioactivity of the tools is 100%, #is time in

years, A(#) is the radioactivity of the tools today; and H is the

half life of the radioactive substance.

@) Aschacologists guessed thar the tools were about 6000 years old.
What percent of the present-day radioactivity would the tools

emit if that were the case? Express your answer to the nearest tenth
of a percent.

“The tools’ actual radioactivity was 56% of the radioactivicy of the
same type of present-day material. Determine the age of the wood
o the nearest hundred years.

b)
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12. The population of a small mining town was 13 700 in 2000. Each
year, the population decreases by an average of 5%.

b)

El

Explain why the situation described is an example of exponential
decay.

Wiite an exponential function that models this situation. Explain
cach part of the equation.

Use your equation to estimate when the population will drop
below 5000.
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14. A blue shirt loses 0.5% of its colour every time it is washed. Once the
shirt has lost 15% of its colour, it is no longer desirable to wear.
a) Describe two methods for determining how many times the shire
can be washed before it must be discarded.
b) Determine how many times the shirt can be washed before it must
be discarded.
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1. Wiite cach expression as a single power.
Q) £ x4 o (7))
b) 13% x 13" 4 (12%)(12%) (12°)

2. Wiite each expression as a single power.
a 747 b) 6'°=6" 95

3. Wiite cach expression as a single power.
2 (2%)* b (12%)° o (107)*

o ()




image2.png
4. Create three examples to help a classmate learn about the following
relationships:

) the result of multiplying powers with the same base

b) the result of dividing powers with the same base

) the result of raising a power to an exponent

5. Simplify. Write as a single power.
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6. Simplify. Write as a single power.
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7. Simplify. Write as a single power.
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8. Simplify, then evaluate without using a calculator.
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1.

Simplify, then evaluate without using a calculator.
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