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Examples of Tasks from Course 2, Unit 4

What Solutions are Available?
Lesson 1: page 242, Modeling Task 2; page 243, Modeling Task 4; page 244, Organizing Task 1; page 245, Organizing Task 5;

page 246, Reflecting Task 1; page 246, Reflecting Task 3

Lesson 2: page 260, Modeling Task 2; page 260, Modeling Task 3; page 262, Organizing Task 2; page 263, Extending Task 1

Lesson 3: page 282, Modeling Task 1; page 284, Modeling Task 4; page 285, Organizing Task 1; page 286, Organizing Task 3;
page 288, Extending Task 2

Lesson 4: page 303, Modeling Task 2; page 304, Modeling Task 3; page 304, Modeling Task 4; page 305, Organizing Task 1;
page 306, Organizing Task 2; page 306, Organizing Task 5

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 4
Upon completion of this unit, students should be able to:

• recognize types of situation which can be represented by power models, inverse power models, and quadratic models

• compare patterns found in the tables and graphs of models of the form y = ax2, y = ax3, y = a
x2

, y = a
x3

, and y = ax2 + bx + c

• begin to develop an understanding of rate of change in the context of these models

• solve quadratics by graphical methods

• simplify exponential and radical expressions

• understand the concepts of direct and inverse variation

http://www.wmich.edu/cpmp/parentsupport/r_communication.html
http://www.wmich.edu/cpmp/parentsupport/scopeandsequence.pdf
http://www.wmich.edu/cpmp/parentsupport/algebra.html
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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 242, Modeling Task 2
a. Answers left to students.

b. We can see that the graph is not linear. It might fit a power model or an exponential model.
Students could try y = x2 and then, since this grows too quickly for the given data points,
they could try coefficients less than 1 to reduce the rate of growth of the braking distance.
Some students will recall that they used linreg to find a linear model that would fit data
points that looked linear; they may explore the options on their calculator and find pwrreg,
which fits a power model to data for which this looks appropriate. In either case, y = 0.4x2

fits the data exactly.

Students may have noticed, when they worked with the side and surface area of a cube in
class, that a pattern of differences appeared in the table. For a cube:

Side 1 2 3 4 5 etc.

Surface Area 6 24 54 96 150

First differences are not

constant, because the

relationship between SA

and side is not linear

18 30 42 54

Second differences

are constant
12 12 12 etc.
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This same pattern occurs for the relationship between braking distance and speed, and is an
indicator of a quadratic relationship.

Speed 20 30 40 50 60 etc.

Braking Distance 16 36 64 100 144

First differences 20 28 36 44

Second differences

are constant
8 8 8 etc.

c. A speed of 65 mph gives a braking distance of 169 feet. A speed of 80 mph gives a braking
distance of 256 feet.

d. Students could solve 51 = 0.4s2 by graphing y = 0.4x2 and y = 51, and looking for the

intersection. Or they could solve this algebraically, s2 = 51
0.4

, s = 51
0.4

, etc.

e. When speed doubles, say from 20 to 40, the braking distance increases by a factor of 4.
When speed triples, say from 20 to 60, the braking distance increases by a factor of 9.
(Students saw this same relationship with the cube investigation in class.)

f. In the rule for a wet surface, a would be a larger number than 0.04. The table values for
braking distance would be larger and the graph would rise more steeply. This is because it
takes longer to stop on wet pavement than it does on dry pavement.

Lesson 1, page 243, Modeling Task 4
a. Circumference (linear units): y = 2 r

Area (square units): y = 4 r2

Volume (cubic units): y = 4
3

r3

b. Answers left to students.
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c. Students should use their answers for Part b:

• When the radius is increased by a factor of 11, the new circumference is also
multiplied by a factor of 11. Circumference = 25,133 11  276,463 miles

• When the radius is increased by a factor of 11, the new area is increased by a factor
of 112. Area = 201,061,930 112  2.43 1010 square miles

• When the radius is increased by a factor of 11, the new volume is increased by a
factor of 113. Volume = 2.68 113  3.57 1014 cubic miles

d. r 0 1 2 3 4 etc.

C (m) 0 6.28 12.57 18.85 31.42

SA (m2) 0 12.57 50.27 113.10 201.06

V (m3) 0 4.19 33.51 113.10 268.08

The patterns are similar to the perimeter, surface area, and volume of cubes from the
investigation.

Lesson 1, page 244, Organizing Task 1
x –4 –3.5 –3 –2.5 –2 –1.5 –1 –0.5 0 0.5 1 1.5 etc.

3x2 48 36.75 27 18.75 12 6.75 3 0.75 0 0.75 3 6.75

x2 16 etc. 2.25 2.25

  

1

3
x2 5.33 0.75 0.75

–3x2 –48 –6.75 –6.75
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a. Students should sketch graphs of these functions, showing the scale on the axes. The graphs
are symmetric about the y-axis. This symmetry also appears in the table. The y value for

x = –1.5 is the same as the y value for x = 1.5, whether the coefficient is 3 or 1 or 1
3

 or –3.

This makes sense because in each equation we have x2. Substituting –1.5 for x into x2

creates the same answer as substituting 1.5 for x (or any other pair of opposites).

b. There is symmetry about the y-axis. The y values will be the same for x values with the
same absolute value because x2 is the same for those x values. For any point (x, y), the point
(–x, y) is also on the graph.

Lesson 1, page 245, Organizing Task 5
a. Students should make a scatterplot and examine the pattern. As we saw in Unit 3, Patterns

of Association, visually examining the scatterplot is an essential first step, before choosing a
model.

b. Using pwrreg under  CALC, y = 1.60x2.75. Students should graph this model and
observe how well it appears to fit the data.
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c. The power model seems to fit well.

d. The exponent of a number close to 3 is sensible because as we have seen in earlier
problems, volume (and thus weight) is proportional to the cube of the height. We can expect
the exponent to be somewhat different from 3 because the data set is small, and also human
beings are more similar to an upright rectangular solid than to a cube.

e. Answers left to students.

Lesson 1, page 246, Reflecting Task 1
The area of the smaller burger is 1.52  or 2.25  square inches, while the area of the larger
burger is (2.125)2  or approximately 4.5  square inches, which is twice the area of the smaller

burger. The similarity scale factor is 4.25
3

 or approximately 1.417. Earlier, students should have

seen that the ratio of the areas is the square of the similarity scale factor, so in this case the ratio
of the areas is (1.417)2 to 1 or approximately 2 to 1.

Lesson 1, page 246, Reflecting Task 3
a. Here are two simple examples. y1 grows by adding 4 as x increases by 1 unit. y2 grows by

multiplying by 1.4 (140%) as x increases by 1 unit.

x y1 = 4x + 3 y2 = 1.4x

0 3 1

1 7 1.4

2 11 1.96

3 15 2.744

b. Answers left to students.

This is a review of Course 1 ideas.
Problem situations in which growth
is constant, by adding a constant
amount, are modeled by linear
equations. Problem situations in
which growth occurs by multiplying
by a constant factor are typically
modeled by exponential equations.
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Lesson 2, page 260, Modeling Task 2

a. • $5,000
20 employees

 = $250 per employee

• Answers left to students.

• Answers left to students.

b. C = 5,000
N

c. Answers left to students.

d. A change of 5 guests will not cause the same change in average cost when we go from
10 guests to 15 guests as when we go from 100 guests to 105 guests. This is shown on the
graph by the fact that the graph is steeper for lower values of N than for higher values of N.

Lesson 2, page 260, Modeling Task 3
a. V = r2h, so if r = 2 and h = 20, then V = (2)2(20) = 80  cm3. If we want to keep this

volume unchanged but use r = 3, then we must find a value of h so that 80  = (3)2h. This

would be h = 80
9

  8.9 cm.

b. 80  = (5)2h, so h = 80
25

  3.2 cm.

c. h = 80
r2

d. (Students should produce the table and graph on their graphing calculator.)

e. As the radius gets bigger, the height decreases, but at a decreasing rate.
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Lesson 2, page 262, Organizing Task 2
a. Model A: x –5 –4 –3 –2 –1 0 1 etc.

y 32 16 8 4 2 1 0.5

As x increases by 1 unit, y is multiplied by 0.5. This indicates an exponential model.

Model B: x –5 –4 –3 –2 –1 0 1 etc.

y 11 9 7 5 3 1 –1

As x increases by 1 unit, y decreases by 2 units, at a constant rate.

Model C: x –5 –4 –3 –2 –1 0 1 etc.

y – 1
5

– 1
4

– 1
3

– 1
2

–1 1
2

This is neither linear nor exponential. It is an inverse power model. This kind of shape looks
like exponential decay, but we see that there is no common multiplicative factor, so this is
not exponential decay. The remaining clue is that there is no y value when x = 0.

b. Model A: NEXT = (0.5)NOW
Model B: NEXT = NOW – 2

Model C: NEXT = NOW
1+ NOW

 or NEXT = 1
1

NOW
+ 1

 work, but it is unlikely that most students

will discover these. You may wish to give extra credit for Model C to encourage students to
spend the time necessary to discover it.

c. Answers left to students.

d. Answers left to students.

An exponential model always has a
y-intercept (y = ab0 = a, so (0, a) is
the y-intercept). However, an
inverse power model will have no
y-intercept, or x-intercept (y =  =

, which is not defined). Inverse

power models, and translations of
these, will always have horizontal
and vertical asymptotes because
division by zero is not possible.
Meanwhile an exponential model,
or a translation of an exponential
model, will only have a horizontal
asymptote.
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Lesson 2, page 263, Extending Task 1
a. Models are

• yEMF Front = 23x–0.65 = 23
x0.65

• yEMF Back = 5,976x–1.91 = 23
x1.91

• yVCR = 90.6x–1.59 = 90.6
x1.59

The calculator will use an unfamiliar format with negative exponents. Students will study
exponents in more detail later in this unit. In the meantime, it is enough to know that:

x–a = 1
xa

 and bx–a = b
xa

. The negative exponent indicates that as the distance from the

source increases, the EMF reading decreases, in all three cases.

b. Distance 2 4 6 8 etc.

TV Front Data 12 10 8 7
TV Front Prediction using

y = 
    

23

x
0.65

14.7 9.3 7.2 6.0

TV Back Data 184 126
TV Back Prediction using

y = 
    

5,976

x
1.91

423 113

VCR Data 23 13 6 4
VCR Prediction using

y = 
    

90.6

x
1.59

30.1 10 5.2 3.3

c. Answers left to students.

d. Answers left to students.

e. Answers left to students.
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Lesson 3, page 282, Modeling Task 1
a. Based on class investigations of various cases of y = ax2 + bx + c, we expect a U-shaped

curve (because of the quadratic term, 0.5s2), which opens up (because the coefficient, 0.5 in
this case, is positive). The y-intercept c is 0. As speed increases, the stopping distances
increase at an increasing rate. Of course, only the first quadrant makes sense in this context,
and negative distances do not make sense, so the first sketch fits this situation.

b. • By reading the table of values, you can see that the distance is 246 feet. One way to
check the answer is to substitute the values into the equation to determine whether they
satisfy the equation: 246 = 0.05(60)2 + (1.1)60. This is correct, therefore, the answer is
right.

• Using a calculator-produced graph and the trace feature:

The advantage of using a graphical
method is that students are
reminded of the shape of the
quadratic model and can see that
two solutions might be possible.
The advantage of using a table is
that students can alter the
increment to search for the
numerical equality.
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c. Answers left to students.

d. Answers left to students.

Lesson 3, page 284, Modeling Task 4
a. Tables are good ways to solve equations, given a rule relating x and y, and given the value

of either x or y. They are also good ways to investigate the relationship in order to find a rule
relating x and y (or n and I, in this case).

Number of

Passengers

Number of

Empty Seats

Cost per

Passenger

Total

Income

60 0 10 600

50 10 20 1,000

40 20 30 1,200

30 30 40 1,200

20 40 50 1,000

10 50 60 600

b. I = n(10 + (60 – n)) = n(70 – n) = 70n – n2

c. Using a calculator-produced graph or table of Y1 = X(70 – X), we find that Y1  420 when
X  7. So in order to not lose money, the club needs at least 7 people to go on the trip.

d. Answers left to students.

Lesson 3, page 285, Organizing Task 1
a. 0 = x2 – 5x + 6

We are looking for solutions of this quadratic. In the special case where the quadratic is set
equal to zero, the solutions are called roots. So in this case, we are looking for the roots. On
the graph we see that when x = 2, y = 0, and when x = 3, y = 0. We can check by substituting
x = 2 into the equation, (2)2 – 5(2) + 6 = 0. The same can be done with x = 3.
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b. The intersection of y = 5 and y = x2 – 5x + 6 will give two solutions. See the Technology
Tips in the student Toolkit for steps for finding intersections.

c. There are no (real) solutions. There is no point on the graph for which y = –8. (Because of
the shape of the graph of a quadratic, we can have 0, 1, or 2 solutions.)

d. Answers left to students.

e. Answers left to students.

f. Answers left to students.

Lesson 3, page 286, Organizing Task 3
Since the equation is a quadratic, it will have a U-shaped graph. The table values show y values
decreasing and then increasing, from y = 2 to y = 0. Somewhere between those values y must
be 1. Reducing the step size in the table or examining the graph will show two solutions to
x2 – 3x + 2 = 1. One is between x = 0 and x = 1 and the other is between x = 2 and x = 3.

Lesson 3, page 288, Extending Task 4
a. • The initial height is always the constant term in the quadratic model.

• The initial speed is the coefficient of the linear term in the quadratic model.

b. • h = –4.9t2 + 32t + 1.5

• The height will be zero after about 6.6 seconds. Realistically, the catcher will have less
time than 6.6 seconds to catch the ball, due to the height of the catcher.
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Lesson 4, page 303, Modeling Task 2
a. Using the Pythagorean Theorem, we can work out the length of the diagonals. Notice each

square is a size transformation of the first square.

• For edge length 1, d2 = 12 + 12, so d = 2 .

• For edge length 2, d2 = 22 + 22, so d = 8 . We can simplify this since d = 8  = (4)(2)  =
4 2  = 2 2 . This makes sense since this diagonal is twice as long as the edge length 1

diagonal.

• For edge length 3, d2 = 32 + 32, so d = 18  = (9)(2)  = 3 2 . etc.

Edge Length 1 2 3 4 … 10

Diagonal of Face 2 2 2 3 2 etc.

b. Answers left to students.

c. In ABC (see student text), using the Pythagorean Theorem, AB2 + BC2 = AC2.

• For edge length 1, AB = 1, BC = 2 , so AC2 = 12 + ( 2 )2 = 1 + 2 = 3, so AC = 3 .

• For edge length 2, AB = 2, BC = 2 2 , so AC2 =22 + (2 2 )2 = 4 + (4)(2) = 12, so
AC = 12  = (4)(3)  = 4 3  = 2 3 .

• For edge length 3, … .

d. Answers left to students.

e. Answers left to students.
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Lesson 4, page 304, Modeling Task 3
See Modeling Task 2 on page 303.

Lesson 4, page 304, Modeling Task 4
a. Answers left to students.

b. Notice that the right triangle in the sketch
has hypotenuse length 4, because this is
the radius of the circle.  So, 32 + y2 = 42,
so y = ?.

c. Answers left to students.

d. Answers left to students.

e. Again, the right triangle has hypotenuse length 4, sides x and y. So, … .
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Lesson 4, page 305, Organizing Task 1
a. 32 = (16)(2) = 16 2 = 4 2

Sometimes it is not easy to see a “perfect square factor” as above. In that case, finding all
prime factors will be a slow but sure method. For example,  =  =

 =
. Notice how equal factors are paired to make perfect square

factors.

b. Answers left to students.

c. Answers left to students.

d. Answers left to students.

e. Answers left to students.

f. 1283
= (2)(2)(2)(2)(7)3

= ((2)(2)(2))(2)(7)3
= 2 143

g. Answers left to students.

h. 7 80 = 7 (4)(20) = 7 (4)(4)(5) = (7)(4) 5 = 28 5

i. Answers left to students.

Lesson 4, page 306, Organizing Task 2
a. 40 = 1. In fact, anything0 = 1. (See Organizing Task 3 on page 306 for a proof.)

b. 25
1
2  means 25  = 5.

c. Answers left to students.

Students should have the Laws of
Exponents in their toolkits,
following the Checkpoint on page
302.
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Lesson 4, page 306, Organizing Task 5
a. • c2 = a2 + a2 = 2a2, so c = 2a2  = a 2 . So for any 45˚-45˚-90˚ triangle, the length of the

hypotenuse is 2  times the length of the leg. This ratio facilitates finding missing sides
of a 45˚-45˚-90˚ triangle. Leg:Leg:Hypotenuse = 1:1: 2 .

• Any 45˚-45˚-90˚ triangle would be a size transformation of this basic triangle, so the
ratios would be preserved. So if the leg length is 8, then the ratio is 8:8:8 2 . (You can
check this using the Pythagorean Theorem.) 82 + 82 = 32 = 8 2

b. • Equilateral
BAB  is an equilateral triangle since each angle has measure 60˚.

• a = (0.5)(BB ) = (0.5)c or c = 2a.

• a2 + b2 = c2, so a2 + b2 = (2a)2. So, b2 = … .

• The ratio of the sides of a 30˚-60˚-90˚ triangle are short leg:long leg:hypotenuse =
a:a 3 :2a, or 1: 3 :2. Any 30˚-60˚-90˚ triangle would be a size transformation of this
basic triangle, so the ratios would be preserved. So if the leg length is 8, for example,
then the ratio is 8:8 3 :16.
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