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“A social justice priority in mathematics education is to openly challenge deficit
thinking and the institutional tools and practices that perpetuate static views
about children and their mathematics competencies. Eliminating the deficit
discourse by focusing on learning rather than labels is a key step toward a more
just and equitable mathematics education.” —National Council of Supervisors of
Mathematics and TODOS: Mathematics for All



Conceptual Understanding Task #1

Suppose we apply a dilation by a factor of 2, centered at the point P, to
the figure below.

a. In the picture, locate the images A', B', and C' of the points A, B, and C
under this dilation.

b. Based on your picture in part (a), what do you think happens to the
line | when we perform the dilation?

c. Based on your picture in part (a), what appears to be the relationship
between the distance A'B' and the distance AB? How about the
distances B'C' and BC?

d. Can you prove your observations in part (c)?

Source: Availablefrom accessed?22 June2016. Licensed by
lllustrative Mathematics under CC BYNY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/tasks/602

Conceptual Understanding Task #2

Below is a picture of a regular octagon, which we denote by O, and two
lines denoted # and m, each containing one side of the octagon:

a. Draw r¢(0), the reflection of the octagon about 7.

b. Draw r,,(O) and r,,(r£(0)), the reflections of the two octagons from
part (a) about line m.

c. Show that the quadrilateral enclosed by the four octagons O, r/(0),
rm(0), and r, (re(0)) found in parts (a) and (b) is a square.

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/CO/B/6/tasks/1337 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/CO/B/6/tasks/1337

Below is an isosceles triangle ABC with |IABI = |ACI:

Three students propose different arguments for why m(£B) = m(«£C).

a. Ravi says

If 1 draw the bisector of ZA then this is a line of symmetry for /\NABC
and so m(£B) = m(«C).

b. Brittney says

If M is the midpoint of BC then /\ABM is congruent to /\NACM and
so B and «C are congruent.

c. Courtney says

If P is a point on BC such that jﬁ_l-ﬁ is perpendicular to BC then /\ABP
is congruent to /\NACP and so «B and «C are congruent.

Fill in the details in each argument to show why m(«£B) = m(«£C). Can
you find another different argument showing that m(£B) = m(«£C)?

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/CO/C/10/tasks/1921 accessedl5 June
2016. Licensed by lllustrative Mathematics under CC BNY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/CO/C/10/tasks/1921

Procedural Skills and Fluency Task #1

Draw a quadrilateral ABCD. Try to draw your quadrilateral so that no
two sides are congruent, no two angles are congruent, and no two sides
are parallel.

a. Let P, O, R, and § be the midpoints of sides AB, BC, CD, and DA,
respectively. Use a ruler to locate these points as precisely as you can,
and join them to form a new quadrilateral PORS. What do you notice
about the quadrilateral PQRS?

b. Suppose your quadrilateral ABCD lies in the coordinate plane. Let
(x1,y1) be the coordinates of vertex A, (x2,y2) the coordinates of B,
(x3,y3) the coordinates of C, and (x4, y4) the coordinates of D. Use
coordinates to prove the observation you made in part (a).

Source: Available from https://mwuw.illustrativemathematics.org/content -standards/HSG/GPE/B/5/tasks/605 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/GPE/B/5/tasks/605

Procedural Skills and Fluency Task #2

Below is an equilateral triangle whose side lengths are each 1 unit:

Find the area of /\ABC.

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/SRT/C/tasks/1322 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/SRT/C/tasks/1322

Pablo is practicing bank shots on a standard 4 ft.-by-8 ft. pool table that has a wall on each side,
a pocket in each corner, and a pocket at the midpoint of each eight-foot side.

Pablo places the cue ball one foot away from the south wall of the table and one foot away from
the west wall, as shown in the diagram below. He wants to bank the cue ball off of the east wall
and into the pocket at the midpoint of the north wall.
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a. At what point should the cue ball hit the east wall?

b. After Pablo practices banking the cue ball off of the east wall, he tries placing the eight-ball
two feet from the east wall, as shown in the diagram below, so that if he shoots the cue ball
exactly as he did before, the cue ball will strike the eight-ball directly and sink the eight-ball
into the north pocket. How far from the north wall should Pablo place the eight-ball?
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Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/SRT/B/5/tasks/651 accessedl5 June2016.
Licensed by Illustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/SRT/B/5/tasks/651

The ancient Greek scientist Eratosthenes devised the following experiment for estimating the
circumference of the earth, which he assumed to be spherical in shape. Pictured below is the
sun's rays hitting two different locations on the surface of the earth. The point P, in the picture
below, is in the tropics and, at this particular time, the sun's rays are hitting this point
perpendicularly. At the point Q, the sun's rays meet the earth at an angle which can be
measured by finding the length of the shadow cast by an object at point Q.

a. Assuming the rays of the sun hitting points P and R are parallel as in the picture, explain why
angle POQ is congruent to angle QRS.

b. For the two locations used by Eratosthenes, the shadow cast by a ten foot pole at location
Q was about 1.26 feet. Using this information, find a, the measure of angle POQ.

c. According to Eratosthenes, the distance from point P to point Q was approximately
2,584,000 feet. Using this information and the calculation from part (b) what estimate does
this give for the circumference of the earth, in both feet and miles?

d. Current estimates for the earth's circumference are about 24,900 miles. Within what percent
error from this current value is Eratosthenes' estimate?

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/MG/A/tasks/1141 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/MG/A/tasks/1141

Suppose that even in perfect visibility conditions, the lamp at the top of a
lighthouse is visible from a boat on the sea at a distance of up to 32 km (if it is
farther than that, then it is obscured by the horizon).

a. If the "distance" in question is the straight-line distance from the lamp itself to
the boat, what is the height above sea level of the lamp on top of the
lighthouse?

b. What are two other interpretations of the distance being investigated in this
problem? Describe how to solve the alternate versions.

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/MG/A/1/tasks/397 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/MG/A/1/tasks/397

A satellite orbiting the earth uses radar to communicate with twaontrol
stations on the earth's surface. The satellite is in a geostationary orbit. That
means that the satellite is always on the line through the center of the earth
and control station 2.

From the perspective of Station 1, the satellite is on the hown and from the
perspective of station 2, the satellite is always directly overhead as in the
following diagram. The angle between the lines from the satellite to the
stations is 8.7.

Assuming the Earth is a sphere with radius 3968&iles, answer the folbwing

questions. Round all answers to the nearest whole number.
Station 1

AR

Statmn 2

L

a. How many miles will a signal sent from Station 1 to the satellite and then to
Station 2 have to travel? Explain your answer.

b. A satellite technician is flying from one station to the othem a direct path
along the earth's surface. What is the distance she will have to fly? If she
travels an average of 300 mph, how long will the trip take? Explain your
answer.

c. If a signal could travel through the earth's surface from one station to the
other, what is the shortest distance the signal could travel to get from
Station 1 to Station 2? Explain your answer.

Source: Available from https://www.illustrativemathematics.org/content -standards/HSG/MG/A/3/tasks/416 accessedl5 June2016.
Licensed by lllustrative Mathematics under CC BXY-SA 4.0.



https://www.illustrativemathematics.org/content-standards/HSG/MG/A/3/tasks/416
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