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Points, Lines, and Planes

Goal 5: Solve problems using visualization and geometric modeling
Section 1. Points, Lines, and Planes

Read the following statements and indicate if each of the following is ALWAYS TRUE (A),
SOMETIMES TRUE (S) or NEVER TRUE (N). (4 points)

Justify your answer either by a written explanation or a drawing to show your understanding.
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If | is a line parallel to the plane A
2. | and B is a plane containing the line g
|, then planes A and B are parallel

3. How many lines would be formed by n non-collinear points? Clearly explain or show how
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4. Who cut the cheese? The soldier Cut the Cheese! (3 points)

A soldier cut a brick of cheese to share with his
platoon. How many pieces of cheese did the
soldier produce with six plane cuts?
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26.

The number of pieces with 5 plane ats will be 15 /=
T number of pieces with € plare ots will be 26t K =
QUESTIONS 5 - 8 concern your understanding of SPHERICAL GEOMETRY

5. For each property listed from plane Euclidean Geometry, write a corresponding statement
for spherical geometry. (2 points each = 6 points)

a. The shortest path between two points is a straight line segment.

The shortesT Fa'ﬂ-. between R Po?afs IS dn arc a'p adf‘ﬂa‘f
eircle

b. Two lines intersecting to form four right angles are perpendicular.

A erf circles fblffm"'hhj + focan & right ﬂg/ﬂs are ferfgmdlbu/ﬁf_

c. Through any two points in a plane, there is a unique and infinite straight line.
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6. Compare the distance between any pole point and its equator to the length of a great
circle on the same sphere. (2 points)
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7. Compare and contrast lines in plane Euclidean Geometry with great circles in spherical
i ivi 12.Find the value(s) of x satisfying the equation |x—1|=2|x~3|. Draw a number line that

geometry. Consider the number and type of regions created when the “line” divides the
plane.” Also, consider the number of intersection points with other “lines.” (2 peints) illustrates why your answer makes sense. (3 points)
F;rsf) a line divides a plane info 2 infinite pegions = v
. w= ol K=t 3
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8. Is it possible for parallel great circles to exist? Explain. (2 points)
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13.1In the figure below, EC bisects 4D at C, and EF bisects
‘ACat B, Find the value of x and the measure of the indicated

segment. (2 points)

Distance, Line Segments, and Rays

9. Do the two figures named intersect? If so, what is the
intersection? (2 points)

4Band CB? g AD=12x-10,AC =3-2x;BC

DB and BW ? Dﬁé Dw ) < ot S0 AC= 3-2(0)=1 |
So 9(3—-?"{ = /’ ac ';éLA-C 5.0

€ -H4x = 2= —~10

6 = /6%
14.1f R(2,5)is the midpoint of ST and the coordlnates of T are(-1,8), find the coordinates
of S, (2 points) ('

). find the coordinates of C. (2 points)
Te (21‘53 ”‘J"t =2 and 3"

D y=(z0)s - q D ,
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) A=[8-"T\,34-4 =5
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10.Point C lies on 4B such that AC=%AB. If the endpoints of 4Bare 4(8,12) and

B(-4,0

15.1f the endpoints of a line segment are at @ and £ on a number line, write an expression
for the midpoint of the segment in terms of 2and 5. (1 point)

mid Pﬁz}nL = ﬁ{fb

11.2 points, A and B, are on a number line. Write an expression that represents the distance

between the two points. (1 point)

B-A o /B—A/ or /A—@j



16.In the figure below, C is any point between A and B, E is the midpoint of 4C, and F is the
midpoint of CB. Write a ratio comparing AB to EF. (2 points)

Constructions: Complete the following construction problems.

17. Center of Mass (2 points)

An object’s center of mass is the point where the object balances in all directions. A
triangle’s center of mass is located at the intersection of three line segments- the line
segments connecting each of the triangle’s vertices with the midpoints of the triangle
segments opposite the vertices. Use a compass and straight edge to locate the following
triangle’s center of mass. Label the center of mass, C. (3 points)

18. Oops! Broken Glass Top (2 points)

The circular glass top of your neighbor's coffee table breaks. Your neighbor is very upset and
would like to replace the glass top but does not know exactly how big it was. He brings you a

piece of broken glass that contains part of the boundary of the original top. He needs you to
figure out how large the original glass was.

Use your compass and a straight edge to locate the center of the glass top. Then,
use your compass to draw the whole circular glass top.

Hint: The center of a circle can be located by finding the s | Q
intersection of two line segments which are perpendicular to
lines that are tangent to the circle.

R

tangent- A line is tangent to a circle when it intersects th_ecirclé in exactly one point.
In the figure belpw, POand PRare tangent to circle C. QC and RC are perpendicular
to those rays. fheir intersection is the center of the circle.




