
CC Investigation 4: Geometry Topics
DOMAIN: Geometry3

When a three-dimensional figure is intersected by a plane, the resulting face
is called a cross section of the figure. The two-dimensional shape of the new
face depends on the slice that is taken of the three-dimensional figure.

Marcus is serving cheese and crackers at a party.
He has one rectangular block of cheese and one
cylindrical block of cheese. He wants to slice the
cheese into different shapes.

A. Marcus has a box of rectangular crackers.
1. How should Marcus slice each block of

cheese? Draw a picture of one slice from 
each block.

2. Would the size or shape of the slices of cheese change as he slices
through each block? If so, explain how they would change.

B. Marcus has another box of crackers that are shaped like circles.
1. How should Marcus slice each block of cheese? Draw a picture of

one slice from each block.
2. Would the size or shape of the slices of cheese change as he slices

through each block? If so, explain how they would change.

C. Which block of cheese should Marcus use for each box of crackers?
Explain your choice.

A circle is a shape with all points the same distance from the center. A
diameter is a line segment with endpoints on the circle and midpoint at 
the center. A radius is a line segment with endpoints at the center of the
circle and on the circle.

The circumference is the distance around the circle. The ratio 

for every circle is the number 3.14159... The exact value of this ratio is

represented with the Greek letter , pronounced “pi.”p
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diameter

diameter

center

radius

Geometry Topics 19

Problem 4.1

7cmp10se_Investigation_4.qxd  1/13/11  4:05 PM  Page 19



Getting Ready for Problem 4.2

Recall that the formula for the circumference of a circle is 
Circumference ! 2 radius, or C 2 r.

• What is the exact circumference of a helicopter landing pad with radius
15 meters? (Hint: Use in your answer.)

• If you laid out the circumference of the landing pad in a straight line,
exactly how many diameters could you fit on it?

A. The formula for the area of a circle is
Area ! radius radius, or A r2.

1. What is the exact difference in the areas of the two plates? 

2. What is the ratio of the radius of the dessert plate to the radius of
the dinner plate?

3. What is the ratio of the area of the dessert plate to the area of the
dinner plate?

B. What ratio compares the area of a circular plate with radius r to the
area of a circular plate with radius R?

C. Consider the circumference and the area of the dinner plate.

1. What is the exact circumference of the dinner plate?

2. What is the ratio of the circumference of the dinner plate to
its area?

3. Use r to write the ratio of the circumference of any circle to its area.

4. Will you need to estimate ! to find this ratio for any circle? Explain
why or why not.

Dinner Plate Dessert Plate

10-inch diameter 6-inch diameter

p533p

p

p53p3
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Rebecca, Marcus, and Elian are making triangular flags to advertise events
at Field Day.

A. Rebecca wants to make a flag that is the shape of an isosceles triangle.
She thinks it will look best with angle measures of 80°, 80°, and 20°.
1. Draw a triangle in the shape of

Rebecca’s flag on another piece of
paper. What are the lengths of the
sides of the triangle you drew?

2. Is the triangle you drew the only
size flag Rebecca could make? If
not, explain what other sizes she could make.

B. Marcus also wants to make a flag with the shape of an isosceles
triangle, but he wants the short side of the flag to be 6 in. long to hang
on a pole.
1. Draw a triangle in the shape of

Marcus’s flag on another piece of
paper. What are the measures of the
angles of the triangle you drew?

2. Is the triangle you drew the only possible isosceles flag Marcus
could make? If not, explain how any other flags would be different.

3. Marcus decides he wants the angle opposite the 6-in. side to
measure 30°. Draw a triangle in the shape of Marcus’s flag on
another piece of paper. Is the triangle you drew the only possible
isosceles flag Marcus could make?

C. Elian likes even numbers and wants to use them as measurements for
his flag. He is trying to decide which of these three sets of
measurements he should use:

side lengths of 2 in., 4 in., and 6 in.
angle measures of 20°, 40°, and 60°
side length of 2 in., and angle measures of 40° and 60°

1. On a separate piece of paper, try to draw each triangle that Elian
is considering.

2. Which triangle should Elian choose for his flag? Explain how
you decided.
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Two angles are complementary if the sum of their measures is 90°. Angles
are adjacent if they share a common side and a common vertex, but don’t
overlap. Vertical angles are pairs of non-adjacent angles that are formed by
intersecting lines. Vertical angles are congruent.

The diagram shows how Elian will use 3 straight cuts of a piece of
rectangular poster board to make 2 isosceles triangles and 4 smaller right
triangles for new flags.

A. Name 3 pairs of vertical angles in the diagram.

B. Name 3 pairs of adjacent angles in the diagram.

C. Name a pair of complementary angles.

D. The measure of !j is 38°. Elian knows that the sum of the measures of
the angles of a triangle is 180°.
1. Elian writes the equation j + k = 90. Explain why this equation

is true.
2. The measures of !j and !h are equal. Write and solve an equation

to find the measure of !d. Explain your work.
3. The third angle of the triangle containing angles !c and !k is a

right angle. Write and solve an equation to find the measure of !c.
Explain your work.

4. Angles b, c, and d, form a straight line. Write and solve an equation
to find the measure of !b. Explain your work.

5. Use the properties of vertical angles to find the measures of angles
a, e, and f.
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Exercises
For Exercises 1–8, name and sketch the shape of each cross section.

1. 2.

3. 4.

5. 6.

7. 8.
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9. Find the exact circumference of each circle with the given radius 
or diameter.

a. radius of 8 ft b. diameter of 28 mm

c. diameter of 7.4 cm d. radius of 32.5 m

10. Find the exact area of each circle with the given radius or diameter.

a. diameter of 20 cm b. radius of 13 in.

c. diameter of 16.8 mm d. radius of 0.4 cm

11. What is the exact area of a circle with a circumference of 18 cm?

12. What is the exact circumference of a circle with an area of 
144 square feet?

13. a. The school board has voted to have the school track 
repaved. What is the total expense if the charge is $3.20
per square foot? Use 3.14 for .

b. Approximately how much farther is it to run a lap along 
the outer edge than around the inner edge of the track? 
Use 3.14 for .

14. The front wheels of a cart have a diameter that is 3 times 
the diameter of the back wheels.

a. The front wheel makes 30 revolutions. How many revolutions does
the back wheel make?

b. How many times greater is the area of the front wheel than the area
of the back wheel? 

15. Raffie uses a circular cookie cutter with a diameter of 1 inch to cut four
cookie shapes out of a 2-inch square sheet of dough. Exactly how many
square inches of dough are left over? 

p

p 20 ft

School Track

200 ft

p

p
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For Exercises 16–23, tell whether exactly one triangle, more than one
triangle, or no triangles are possible using the given measurements.

16. angle measures: 50°, 30°, and 100°

17. angle measures: 39°, 21°, and 110°

18. side lengths: 3 ft, 5 ft, and 4 ft

19. side lengths: 7 cm, 1 cm, and 9 cm

20. angle measures: 45° and 60°

21. side lengths: 6 in. and 6 in.

22. angle measures: 57° and 43°; any side length: 4.3 in.

23. angle measures: 40° and 40°; side length between those angles: 10 cm

For Exercises 24–25, sketch the given type of triangle.

24. obtuse scalene 

25. isosceles right 

For Exercises 26–27, draw the triangle with the given dimensions using a
protractor, ruler, or compass.

26. The side lengths are 2.5 in., 4 in., and 5 in.

27. Two angles measure 50° and 40°, and the side length between them
is 3 in.

28. You are designing a logo that will include a triangle around a circular
graphic of the earth. Which set of dimensions would you choose for the
triangle? Explain your choice.

Design A side lengths 6 cm, 7 cm, and 10 cm
Design B side lengths 8 cm, 8 cm, 8 cm
Design C side lengths 2 cm, 7 cm, 7 cm

For Exercises 29–32, use the diagram at the right.

29. Identify two pairs of vertical angles.

30. Identify two pairs of adjacent angles.

31. Identify two pairs of complementary angles.

32 What are the measures of angles 1, 2, 3, and 4?
Explain how you found each angle measure.
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33. An angle measuring x° and an angle measuring 63° are complementary.
A student wrote and solved the equation below to find the measure of
angle x. Is the student correct? Explain why or why not.

x + 63 = 180

x + 63 – 63 = 180 – 63

x = 117

34. Line p intersects line g. The measure of angle 3 is 40°, the measure of
angle 6 is 78°, and angles 3 and 4 are complementary. Find the
measures of the other angles.

35. Line m intersects line n.

a. Write and solve an equation to find the value of x.

b. What is the measure of each of the unknown angles?

36. An angle measures (x + 13)°. Another angle complementary to it
measures (2x + 23)°.

a. Write and solve an equation to find the value of x.

b. What is the measure of each angle?
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