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Examples of Tasks from Course 1, Unit 6

What Solutions are Available?
Lesson 1: page 432, Modeling Task 2; page 433, Organizing Task 2; page 436, Extending Task 1

Lesson 2: page 451, Modeling Task 5; page 452, Organizing Task 1; page 453, Organizing Task 4

Lesson 3: page 457, Modeling Task 1; page 460, Extending Task 1

Lesson 4: page 468, Modeling Task 2; page 468, Modeling Task 6; page 471, Organizing Task 3

These tasks are selected with the intent of presenting key ideas and skills. Not every answer is complete, so that teachers can still
assign these questions and expect students to finish the tasks. If you are working with your student on homework, please use these
solutions with the intention of increasing your child’s understanding and independence.

As you read these selected homework tasks and solutions, you will notice that some very sophisticated communication skills are
expected. Students develop these over time. This is the standard for which to strive. See Research on Communication.

The Algebra page or the Scope and Sequence might help you follow the conceptual development of the ideas you see in these
examples.

Main Mathematical Goals for Unit 6
Upon completion of this unit, students should be able to:

• construct data tables, graphs, and equations in the form y = a(bx) to model exponential growth and decay situations

• use exponential equations, tables, and graphs to describe and solve problems about exponential relationships such as
population growth, investment of money, and decay of medicines and radioactive materials

• describe major similarities and differences between linear and exponential patterns of change

http://www.wmich.edu/cpmp/parentsupport/r-communication.html
http://www.wmich.edu/cpmp/parentsupport/algebra.html
http://www.wmich.edu/cpmp/parentsupport/scopeandsequence.pdf
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Selected Homework Tasks and Expected Solutions

(These solutions are for problems in the book with 2003 copyright. If a student is using a book with an earlier copyright, you may notice that the problems don’t match exactly,
although the intent of the problems should be the same.)

Lesson 1, page 432, Modeling Task 2
a. NEXT = NOW × 5, starting at 5. Students can use their calculators to seed the starting

number as the first answer, and then enter the algorithm    5 to produce the next
answer. Pressing  again repeats the algorithm. The next four answers are 25, 125,
625, 3125.

b. y = 5x, where x is the number of the square.

c. Number of Days 1 2 3 4 5 6 7 8 9 10
Number of Grains of Rice 5 25 125 625 3,125 15,625 … … … …

Notice that these answers give the number of grains of rice on different squares, not the total
number of grains of rice. As you move from one chessboard square to the next, the number
of grains of rice is multiplied by 5.

d. NEXT = NOW + 5. The equation would not involve exponents. The equation would be
y�=�5x, where x is the number of the square. For each successive square, instead of
multiplying by 5, you just add 5.

Lesson 1, page 433, Organizing Task 2
a. i. 54 means 5 × 5 × 5 × 5. Students can either enter the calculation entirely, or enter 5 as the

first answer, then set up the algorithm    5, and press  three more
times. 625.

ii. (–7)2 means (–7) × (–7) = 49. Students often make the error of entering –72. This is a
good time to remind students that they should always be looking for sensible answers,
and they know that multiplying two negatives should give a positive answer. An answer
of –49 indicates an over-reliance on the calculator.

It is important that students
compare linear growth, which is
additive, to exponential growth,
which is multiplicative. In a linear
growth setting, the rate of growth is
constant; the graph shows y values
increasing at a constant rate. In an
exponential growth setting, the rate
of growth is not constant; the graph
shows y values increasing at an
increasing rate.

The goal at this time is to have
students make sense of exponential
calculations. More formal rules for
working with exponents are taught
in Course 2, Unit 4.
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iii. 100 will be hard for students to calculate without the use of a calculator. But they can
reason that 102 means 10 × 10 = 100, and to get to the NEXT power 103, one would
multiply by another 10. Reversing this they can reason that to get from 102 to 101, one
would divide by 10, and to get from 101 to 100, one would divide by 10 again.
100�=� 10

1

10  = 1.

iv. (–8)3 means (–8)(–8)(–8) = –512.

v. 28 means 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = 256.

vi. 210 means 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = 1,024. Whatever method students used
for Part�v, they should notice that they need only two extra multiplications to get the
answer for this part.

b. There are a number of calculator and non-calculator ways of computing exponential
expressions.

• Enter b × b × b × b …, the number of factors being x.

• Enter b^x, with the specific value of x.

• Enter b as the first answer, then set up the algorithm    b, and press 
the required number of times.

• Enter y = b^x in the function screen, and use a table of values to evaluate the expression
for specific values of x.

Lesson 1, page 436, Extending Task 1
a.

b. Each stage has twice the number of line segments as the previous stage.

It is important that students try to
make sense of the expression 100,
rather than just being told that
(anything)0 = 1.



Exponential Models

© 2004 Core-Plus Mathematics Project. All rights reserved. 4

c.

d. NEXT = NOW × 2, starting at 1; y = 2x

e. Students should provide a solution based on their work in Parts a–d.

f. Students should provide a solution based on their work in Parts a–d.

Lesson 2, page 451, Modeling Task 5
a. NEXT = NOW(0.7), starting at 10. y = 10(0.7)x

b. About 13 days. Students should know how to find this solution using either a graph or a table.

Students investigate many different
situations involving decay,
including geometric contexts where
the amount removed can be
visualized, and medical contexts as
here. The graph and table show the
y values decreasing at a decreasing
rate.
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c. It takes about 2 days for the initial amount of medication to fall to half that amount.
Students might use a graph or table to find this answer.

d. The equation would now be y = 5(0.7)x. It still takes about 2 days for the initial amount to
fall to half the initial amount.

Lesson 2, page 452, Organizing Task 1
a. The equation indicates a starting value of 100 and a rate of decay of 60%, that is, 60% is left

at each stage and 40% is lost. This would match either graph I or II, and matches table C.
(See Part b to determine which graph matches.)

b. The equation indicates a starting value of 100 and a rate of decay of 40%, that is, 40% is left
at each stage and 60% is lost. This would match either graph I or II, and matches table A.
Since this rate of decay is faster (more is lost at each stage) than in the equation in Part a,
this must be graph II.

c–d. Using reasoning similar to that in Parts a and b, students should be able to match
equations c and d to the correct tables and graphs.

Lesson 2, page 453, Organizing Task 4
Since these equations model decay, we know that 0 < b < 1 and 0 < c < 1. The values of b and c
indicate the rate of decay. They tell what part of the amount NOW available will be left at the
NEXT stage. The smaller value indicates less left, and therefore a faster rate of decay. The
smaller value will produce a shorter half-life. The graph that indicates the shorter half-life will
decrease more quickly from the initial value.

Possible student misconception:
When they are investigating
situations involving exponential
decay, students often focus on what
has been removed rather than what
remains at the NEXT level. This
leads them to make erroneous
equations.
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Lesson 3, page 457, Modeling Task 1
a. The equation is y = 5,000(1.05)x.

b. The equation is now y = 10,000(1.05)x. The values are now twice as much at each stage as
in the previous situation.

c. The two plans start at the same value but the 10% interest fund increases faster. Doubling
the interest rate more than doubles the earnings. After 18 years, the value of the account at
5% interest is $12,033 and at 10% interest is $27,800.

d. The value of the account in Part b is $24,066. This is less than the value of the account in
Part�c because of the greater rate in Part c.

Possible student misconception:
Students often forget to make the
base include the initial amount and
come up with the erroneous
equation y = 5,000(0.05)x.
However, on reflection it is clear
that this equation produces decay
not growth.
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Lesson 3, page 460, Extending Task 1
a. y = 1,000(1.01)x, where x is the number of 3-month periods, models this situation.

b. y = 1,000(1.04)x, where x is the number of years, models the growth of the account with
annual compounding at 4%.

The more frequently the interest is calculated, the faster the amount grows.

c. Quarterly compounding: y = 1,000(1.02)x, where x is the number of 3-month periods (table
on the left)
Annual compounding: y�=�1,000(1.08)x, where x is the number of years (table on the right)

This confirms the finding in Part b; the more often the interest is compounded, the faster the
money in the account grows.
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Lesson 4, page 468, Modeling Task 2
a. We would expect that 50% of the pennies will turn up tails, so we will be adding 50% to the

amount at each stage. For each drop, the number of pennies will be approximately 1.5 times
the number on the previous drop.

b. The y-intercept would be 10 because that is the starting number of pennies. Each successive
y�value would be 1.5 times greater than the previous y value, making the curve rise to the
right at an increasing rate.

c. y = 10(1.5)x

d. Because students are collecting experimental data, their scatterplots will not exactly fit the
above description, but if the experiment is repeated many times, the experimental pattern
will approach the theoretical results.

Lesson 4, page 470, Modeling Task 6
a. By entering this data into calculator lists, a scatterplot can be made, and the exponential

regression feature on the calculator can be used. This will give an exponential equation that
fits the data well.

b–c. Students can use the graph or table to answer these questions.

d. Students can use the linear regression feature of their calculator to find the equation. They
then will need to use their equation to find new answers to Parts b and c.

This question reminds students of
their work with exponential growth
earlier in this unit. A similar
experiment done in class also gives
students the opportunity to collect
data and reflect on the relationship
between experimental data and
theoretical results. This will be
further explored briefly in Course�1
Unit 7 and more thoroughly in
Course 2 Unit 7.

In Course 2 Unit 3, students study
linear regression more formally. In
Course 4 Unit 3, students learn
about logarithms, logarithmic
transformations and how the
calculator finds exponential
regression equations.
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e. Students could choose to model this new data with either an exponential equation or a linear
equation.

f. In 1996, strict anti-poaching efforts were made and they have resulted in a significant
increase in the population of black rhinos.

Lesson 4, page 471, Organizing Task 3
a. Linear growth implies that there is a constant rate of growth. This must be an increase of 10

in y values for each increase of 1 in x. y = 10x + 10

x 0 1 2 3 4 5
y 10 20 30 40 50 60

b. Exponential growth implies a constant factor of growth. From the table, we see that the
y�values are multiplied by a factor of 2 for each increase of 1 in x. y = 10(2x)

x 0 1 2 3 4 5
y 10 20 40 80 160 320
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