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Examples of Tasks from Course 2, Unit 2

What Solutions are Available?
Lesson 1: p. 91, Modeling Task 2; p. 92, Modeling Task 6; p. 93, Organizing Task 1; p. 94, Organizing Task 3; p. 94, Organizing

Task 4; p. 102, Modeling Task 2; p. 103, Modeling Task 3; p. 104, Organizing Task 2; p. 106, Reflecting Task 3

Lesson 2: p. 120, Modeling Task 1; p. 121, Modeling Task 3; p. 123, Organizing Task 4; p. 133, Modeling Task 1; p. 134,
Modeling Task 2; p. 135, Organizing Task 2; p. 136, Organizing Task 4; p. 145, Modeling Task 3; p. 145, Organizing
Task 1; p. 146, Organizing Task 2; p. 147, Extending Task 1

Lesson 3: p. 157, Modeling Task 1; p. 157, Modeling Task 2; p. 160, Organizing Task 3; p. 163, Extending Task 2

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 Geometry 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 2
Upon completion of this unit, students should be able to:

• use coordinates to model points, lines and geometric shapes

• analyze the properties of lines and shapes

• write systems of linear equations to model real-life situations

• solve those systems and interpret the solutions in context

• combine these concepts with matrix operations from Course 2 Unit 1 and programming techniques in order to model polygons

and transformations of polygons

• investigate the properties of shapes that are preserved under transformations

http://www.wmich.edu/cpmp/parentsupport/r_communication.html
http://www.wmich.edu/cpmp/parentsupport/scopeandsequence.pdf
http://www.wmich.edu/cpmp/parentsupport/geometry.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 91, Modeling Task 2
a.

b. This looks like a square, but to be sure we should check some of the properties of a square.
For example, we can find the lengths of the sides using the distance formula.
EF = (–2 2)2 + (2 3)2  = 16 + 1  = 17 . FG = (2 1)2 + (3 7)2  = 1+ 16  = 17 , etc. We

can also check that all sides meet at right angles. Slope EF = 2 3
–2 2

 = 1
4

 and slope

FG = 3 7
2 1

 = –4. Since these slopes are negative reciprocals, these two sides are

perpendicular. We should check that all four sides are the same length and all four angles
are right angles.

c. Using the midpoint formula, midpoint of EF = ( –2 + 2
2

, 2 + 3
2 ) = (0, 2.5), etc.

d. (This looks like a square again, but we should check the lengths of the sides and the angle
measures as in Part b.)

Students should have the distance
and midpoint formulas in their
Math Toolkits or notes.
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Lesson 1, page 92, Modeling Task 6
a. For this solution, Well 1 is at (0, 5), Well 2 at (20, 9), A at (0, 0), B at (20, 0). (Other correct

ways are possible.)

b. The refinery should be closer to A. (Students’ reasoning for this may vary, but should
address the issue of minimizing the sum of the lengths of the two hypotenuses that will
represent the pipeline connecting the wells and the refinery on shore.)

c. Students are likely to guess-and-check different places between (0, 0) and (20, 0). Since this
is a repetitive procedure, the LIST feature of the calculator provides an efficient way to do
the calculations.

In List 1, enter integer positions for the refinery, from 0 to 20. In List 2, calculate the
length of the diagonal from Well 1 to the point indicated by List 1. In List 3, calculate the
horizontal side of the triangle on the right. In List 4, calculate the diagonal distance from
Well 2 to the refinery. In List 5, add the two distances together.

L1 L2 = 52 + L12 L3 = 20 – L1 L4 = 92 + L32 L5 = L2 + L4

0 5 20 21.9 26.9

1 52 + 12  = 262 19 92 + 192  = 4422 26.1

2, etc 52 + 22  = 292 18 92 + 182  = 4052 25.5

The shortest distance to the nearest integer is about 7. So, the refinery should be located

7 kilometers from 7 along the shoreline towards B.
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Lesson 1, page 93, Organizing Task 1
a. The design and writing of computer programs is an example of mathematical thinking; it is

necessary to represent the problem with symbols, apply mathematical procedures, identify
the processes used, and arrange the processes in a logical order. This is algorithmic
thinking. Students are assisted at this stage by having them analyze programs, before they
have to write any of their own.

1. Clears display screen.
2. Get x-coordinate of first point.
3. Get y-coordinate of first point.
4. Get x-coordinate of second point.
5. Get y-coordinate of second point.
6. Calculate x-coordinate of midpoint and store in location named X.
7. Calculate y-coordinate of midpoint and store in location named Y.
8. Writes words “MIDPOINT COORDS” on the screen.
9. Displays the result of calculation stored in X (the x-coordinate).
10. Displays the result of calculation stored in Y (the y-coordinate).
11. Stops the program.

b. Answer left to students.

Lesson 1, page 94, Organizing Task 3

a. The distance from x1 to x2 is |6 – 11|. Half this distance is 5
2

. Adding this on to x1 we get

6 + 5
2

 or 8.5. The midpoint formula gives 11+ 6
2

 = 8.5.

The new procedure gives the same answer as the midpoint formula for this example. An
example is not a proof, however. For a proof, we would have to try this comparison with
general points as in Part c.

b. Answer left to student.

c. Answer left to student.



Patterns of Location, Shape, and Size

© 2004 Core-Plus Mathematics Project. All rights reserved. 5

Lesson 1, page 94, Organizing Task 4
Students should be able to apply the Pythagorean Theorem to find x on the sketch below and
complete this task.

Lesson 1, page 102, Modeling Task 2
a. This task reviews work from Course 1. Given two points, students should be able to find the

equation of a line that passes through the two points. C = (1, 4) and B = (6, 1). The slope of

the line containing CB is 4 1
1 6

 = – 3
5

. The equation of the line through points B and C is,

therefore, y = – 3
5

x + b. To find the y-intercept b, substitute the x- and y-coordinates for a

known point into the equation. Using C, we have 4 = – 3
5

 • 1 + b, so b = 4 3
5

. The equation is

y = – 3
5

x + 4 3
5

. (The other two modeling equations for the sides of ABC are left for the

student to complete.)

b. We don’t actually want the entire line y = – 3
5

x + 4 3
5

, just the piece of it that lies between C

and B. The lowest x value is at C, x = 1. The highest x value is at B, x = 6. So 1  x  6.
Likewise, 1  y  4, again using C and B as guides.

Drawing a sketch is a simple but
effective way of mathematizing a
problem. Relationships and
potential strategies become clearer.
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c. This looks like a right triangle. The slope of the line containing AC is 0 4
2 1

 = –4. The slope

of the line containing AB is 0 1
2 6

 = 1
4

. These are negative reciprocals, so the lines are

perpendicular. The triangle has a right angle at A.
ABC is an isosceles right triangle since AC = AB. (If this is not confirmed while doing

Part c, it should be noticed in Part d when lengths of AB and AC are found to compute the
area of ABC.)

d. Answer left to student.

Lesson 1, page 103, Modeling Task 3
a. To identify which line goes with which equation, students might start to find the equations

from scratch, using the points known to be on the lines; more likely, they will just check the
coordinates of a point, for example P, into the two equations, and find that line containing
PR has equation 2x + y = 7.

b. The intersection point looks like about (1.5, 4).

c. Any linear combination of these two lines must also pass through the point they have in
common.

2x + y = 7
4x 3y = 6

6x 2y =1

     or     

2(2x + y = 7)
5(4x 3y = 6)

24x 13y = 16

Any combination of a(2x + y = 7) and b(4x – 3y = –6) would create a new line which passes
through the point of intersection.

d. If we want the resulting equation to represent a horizontal line, then it must be of the form
y = constant. Thus, we want 0x in the resulting combination. A combination which achieves

this would be 

( 2)(2x + y = 7)
4x 3y = 6

5y = 20

. Thus, y = 4.
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e. Now that we know that the intersection point is on y = 4, we know that the intersection is
(something, 4). We need to substitute 4 for y into either of the original equations to find x.

2x + 4 = 7, produces x = 3
2

. So, the intersection point is ( 3
2

, 4 ).

Lesson 1, page 104, Organizing Task 2
a. i. These lines are different and parallel.

ii. Answer left to student.

iii. Answer left to student.

b. Answer left to students.

c. These lines are not in slope-intercept form; we could rewrite them in “y = …” form, but we
can also apply some knowledge acquired in the last unit. (See Organizing Task 4 on page 70
of the Matrix Models unit.)

i. These are non parallel lines intersecting at a point.

ii. Answer left to student.

iii. Answer left to student.

d. Answer left to student.

Lesson 1, page 106, Reflecting Task 3
a. One of these equations is in “y = …” form, the other is not. If both were in “y = …” form,

we might graph or set the two equal and solve algebraically. If both were in the Ax + By = C
form, we might try linear combinations. With this set up, the most convenient way to solve
this is to substitute the expression for y from the first equation into the second equation.
Thus, 2x – (x – 4) = –2.5. This gives x + 4 = –2.5, or x = –6.5.

b–f. Answers left to student.
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Lesson 2, page 120, Modeling Task 1
Geometric Idea Coordinate Model Example

Translation (x, y)  (x + h, y + k) (3, 4)  (8, 1) (h = 5, k = –3)

Reflection across x-axis (x, y)  (x, –y) (1, –3)  (1, 3)

Reflection across y-axis (x, y)  (–x, y) (2, 5)  (–2, 5)

Reflection across line y = x (x, y)  (y, x) (3, 6)  (6, 3)

Reflection across line y = –x (x, y)  (–y, –x) (–2, 5)  (–5, 2)

90˚ counterclockwise rotation (x, y)  (–y, x) etc.

180˚ rotation (x, y)  (–x, –y)

270˚ counterclockwise rotation (x, y)  (y, –x)

Lesson 2, page 121, Modeling Task 3
a. Using the rules discovered in class and listed in Modeling Task 1 above, we can work out

what the coordinates of the image must be. We can check our work visually on the graph.

• 180˚ rotation

• Answer left to student.

• Answer left to student.

This is the kind of information that
students need at their fingertips. It
should be in the Math Toolkit kept
by each student for easy reference.
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b. For the rotation pictured above: AB = (2 5)2 + (4 + 2)2  = 45 . A B  = ( 2 + 5)2 + ( 4 – 2)2  =
45 . We should check the lengths of the other sides also. It appears that distances are

preserved under this transformation.

Lesson 2, page 123, Organizing Task 4
a. It is not enough to simply make a sketch and say that it looks like (2, 1) is on segment BC.

Students need to get into the habit of preparing mathematically convincing arguments to
back a statement.

The slope of the line BC is –2 and the slope of the line BD (or line CD) is –2; therefore
since both segments have at least point B (or C) in common and also have the same slope,
the points must lie on the same line. Alternatively, students could write the equation for line
BC and check that the coordinates for D satisfy the equation. The slope of the line AD is 0.5.
Since the product of the slopes of the segments BC and AD is –1, the segments must be
perpendicular.

b. Since line AD is perpendicular to line BC, where D is a point on line BC, it follows that line

AD is an altitude of ABC, where segment BC is the base. The area of ABC = 12 (AD)(BC)

= 12 20 45  = 15 square units.

c–f. Answers left to student.
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Lesson 2, page 133, Modeling Task 1
a. The center is the pinhole. The pre-image is what you are taking a picture of and the image

will be captured on the film.

b. The ratio of the distance from the image (on the film) to the pinhole to the distance from the
pre-image to the pinhole establishes the size change factor. Since they are on opposite sides

of the center, this is a negative factor, – 2
50

. Thus, if the height of the object is x, then the

image height will be 2
50
x. If we want the image height to be 23 mm, then the pre-image will

be x where 2
50
x = 23. Thus, x = 575 mm, or 57.5 cm, etc. (When we are talking of the

length of real objects, we usually do not include the negative sign.)

c. In this case, we have the pre-image height as 1,600 mm. And we want the image to be
23 mm. We can’t change the distance that the film (image) is from the pinhole. But we can
change the distance that the pre-image is from the pinhole, to get a suitable size change. Say

the distance is d mm. Then 2
d

 = 23
1,600

. So, d = 139.13. Therefore, the camera needs to be

approximately 139 cm from the person.

d. Move the film holder closer to the pinhole to capture a larger image. As the distance (in
absolute value) between the film holder and the pinhole decreases, the magnitude of the size
transformation increases.
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Lesson 2, page 134, Modeling Task 2
a. The pinhole is the center of the transformation.
{fix drawing as ©2003 but with green s}

b–e. Answers left to student.

Lesson 2, page 135, Organizing Task 2
a. Line n may appear curved to some people.

b. Yes; point O and any point on n determine a line, and that line must intersect m. That point
of intersection is the pre-image.

c–d. Answers left to student.

Lesson 2, page 136, Organizing Task 4

The slope of line l is b – d
a – c

.

A  = (ka, kb) and B  = (kc, kd), using the size change factor k.

The slope m of the line containing A B  is m = kb – kd
ka – kc

 = k(b – d)
k(a – c)

 = b – d
a – c

.

The two lines have the same slope, so they are parallel.
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Lesson 2, page 145, Modeling Task 3

a. The scale factor is 10
7.5

 or 4
3

.

b. The length on the image (enlargement) is 4
3

(12.5) = 16 2
3

 cm.

c. The original area is (7.5)(12.5) = 93.75 cm2. The area of the enlargement is (16 23 )(10) =

166 2
3

 cm2. The area of the enlargement is 169  times larger than the area of the original. This

is the expected relationship. We found that when the size factor is k, then area is increased
by a factor of k2. This is because both dimensions are multiplied by the scale factor, so the
area is multiplied by k2. (See student text page 143).

d. Answer left to student.

Lesson 2, page 145, Organizing Task 1
a. Distances remain unchanged under a line reflection but are affected by a size

transformation. Multiplying the length of the pre-image by the scale factor will give the
length of the image.

b. Areas are affected only by the size transformation. Multiplying the area of the pre-image by
the square of the scale factor will give the area of the image.

c. The order in which a size transformation and a reflection are applied does not affect the
image. Students may give specific examples to support their claims, or they may use an
argument employing general coordinates similar to the following:

Reflect across the x-axis Size transformation
(x, y) (x, –y) (kx, –ky)

Size transformation Reflect across the x-axis
(x, y) (kx, ky) (kx, –ky)
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Lesson 2, page 146, Organizing Task 2
a. Applying the rules for these transformations in two different orders, we see the same result:

Counterclockwise
rotation of 90˚ Size transformation

(x, y) (–y, x,) (–ky, kx)

Size transformation
Counterclockwise

rotation of 90˚
(x, y) (kx, ky) (–ky, kx)

b. Applying the rules for these transformations in two different orders, we see two different
results:

Size transformation Translation (a, b)
(x, y) (kx, ky) (kx + a, ky + b)

Translation (a, b) Size transformation
(x, y) (x + a, y + b) (kx + ka, ky + kb)

When the size transformation is applied first, the translation components are not multiplied
by a factor of k, as they are when the translation is applied first. The images differ by a
translation with components (k – 1)a and (k – 1)b, where a and b are the components of the
translation.

Lesson 2, page 147, Extending Task 1
a. Any two circles are similar, because the shape is preserved. You can take any circle, apply a

size transformation to make it the same size radius as the desired image.

b. Answer left to student.

c. Regular polygons with the same number of sides are always similar because the length of
one side determines the lengths of all sides. The scale factor will be the ratio of the sides,
the center is the center of the polygon or any vertex.
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Lesson 3, page 157, Modeling Task 1
In this lesson, students found the effects of multiplying by different transformation matrices.
These matrices should have been noted in their toolkits, ready to apply in custom-designed
composite transformations. Some of these are

180˚ rotation about the origin:  

90˚ counterclockwise rotation about the origin:  

45˚ counterclockwise rotation about the origin:  

270˚ counterclockwise rotation about the origin:  

size transformation:  

a. A reflection across a vertical line, not necessarily the y-axis, will work.

b. (–2, 3); (–3, –4)

c. (x, y)  (–x, y)

d.
–1 0

0 1

x

y
 = 

x

y

e. Answer left to student.

Lesson 3, page 157, Modeling Task 2
a. When a point such as (2, 3) is reflected over the x-axis, it becomes (2, –3). In general, (x, y)

becomes (x, –y). To effect this, we need to multiply by the matrix 
1 0

0 –1
.
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b. When a point such as (2, 3) is reflected over the line y = x, it becomes (3, 2). In general,

(x, y) becomes (y, x). To effect this, we need to multiply by the matrix 
0 1

1 0
.

Shown in the sketch are the points (2, 3) and (1, 4) reflected over the line y = x, to make the
images (3, 2) and (4, 1).

c. Answer left to student.

d. Answer left to student.

Lesson 3, page 160, Organizing Task 3
a. Under a clockwise rotation of 90˚, (1, 0) becomes (0, –1). So, we want a matrix A so that

A
1

0
 = 

0

–1
.

Now A has to be a 2  2 matrix to make the multiplication possible, so

A
1

0
 = 

a b

c d

1

0
 = 

0

–1
.
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Multiplying this out we have a(1) + b(0) = 0 and c(1) + d(0) = –1. This gives a = 0 and
c = –1. We need more information if we want to find b and d also. So we choose another
point. Under a clockwise rotation of 90˚, (0, 1) becomes (1, 0). (Students should sketch this
to verify this statement.) So,

a b

c d

0

1
 = 

1

0
.

Multiplying this out we have a(0) + b(1) = 1 and c(0) + d(1) = 0. This gives b = 1 and d = 0.
The matrix that will move both (0, 1) and (1, 0) to the correct positions under a rotation of
90˚ clockwise is

0 1

–1 0

b. The key to this method is to choose two simple points to transform. It doesn’t have to be
(0, 1) and (1, 0) but these are very convenient, because we end up with four simple
equations telling us a, b, c, and d.

(1, 0) under 270˚ clockwise rotation becomes (0, 1).
(0, 1) under 270˚ clockwise rotation becomes (–1, 0).

(Students should make sketches to illustrate this.) So,

a b

c d

1

0
 = 

0

1

and

a b

c d

0

1
 = 

–1

0
.

The remainder of this answer is left for the student to complete.

c–f. Answers left to student.
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Lesson 3, page 163, Extending Task 2
a. First we need to figure out the images of a couple of convenient points. (1, 0) under a 45˚

counterclockwise rotation becomes (x, y). (0, 1) under a 45˚ counterclockwise rotation
becomes (x, y). A sketch will make the images clear.

From the sketch, it is clear that the triangle has angles 45˚, 45˚, and 90˚. It is an isosceles
right triangle, with sides x, x, and 1. Thus, using the Pythagorean Theorem, x2 + x2 = 12, so
2x2 = 1, so x2 = 0.5, so x  0.707. So, the image of (1, 0) is approximately (0.707, 0.707).

b. Answer left to student.

c. Students should build the matrix using the same method as in Organizing Task 3 on

page 160.
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