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	Resources:

Compass and Straightedge for every student.
JMAP Constructions Regents and Related Questions Worksheet
Amsco’s Mathematics A,  Chapter 4-9

Barron’s Let’s Review Math A, Section 2.5
Prentice Hall’s New York Math A, Unit 6-1 Geometry

	Homework:

Students should complete the JMAP Constructions Regents and Related Questions Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra / Angles / Constructions


Classroom Dialogue
BIG IDEAS:

Students should know how to use compass and straightedge for the following constructions:   
LINES AND LINE SEGMENTS

· Copy a Line Segment
	Given 
[image: image1.wmf]AB

, copy it.
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	Step 1.  Create a ray with starting point C.
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	Step 2.  Use your compass to transfer the length of 
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to 
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Construction Marks:  In this lesson plan, construction marks are shown as complete circles for instructional purposes.  When actually doing constructions, it is not necessary to draw complete circles, and some instructors believe that construction marks should always be as minimal as possible, since they are almost always associated with locating a precise point.  When taking the Regents examination, it is important to show and not erase all necessary construction marks.
· Bisect a Line Segment and/or Constructing a Perpendicular Bisector
	
[image: image7.wmf]Given AB, bisect it.
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	Step 1.  Place the point of the compass on an endpoint of the line segment and create an arc with any radius 
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Note:  It is not necessary to draw the left half of the circle.

	Step 2.  Using the same radius as the first arc, place the point of the compass on the other end of the line segment and make a second arc with identical radius.
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Note:  Again, it is not necessary to draw the entire circle.

	Step 3.   Draw a line through the intersections of the two arcs.
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The line passing through the intersections of the two arcs is perpendicular to 
[image: image14.wmf]AB

 and bisects 
[image: image15.wmf]AB

.


· Construct a Perpendicular Line through a Given Point

	Given line
[image: image16.wmf]l

and point P, draw a line perpendicular to
[image: image17.wmf]l

and passing through P.
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	Step 1.  Draw an arc with center P and intersecting 
[image: image19.wmf]l

in two places.
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Note:  It is not necessary to draw any of the circle other than its intersections with line 
[image: image21.wmf]l

 at points A and B.

	Step 2.  Follow the above  procedures for the construction of a perpendicular bisector for line segment 
[image: image22.wmf]AB

.  The perpendicular bisector of 
[image: image23.wmf]AB

 will pass through point P.


ANGLES

· Copy an Angle
	Given 
[image: image24.wmf]ABC

Ð

, copy it.
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	Step 1.  Create a ray starting at B’.

[image: image26.emf]B'




	Step 2.  Strike an arc of any radius with center at the vertex of the angle to be copied.
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	Step 3.  Strike an arc of exactly the same radius on the ray onto which the angle is to be copied.
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	Step 4.  Place the point of your compass and the pencil of your compass on the two points of intersection of the arc struck in Step 2 and the angle to be copied.
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	Step 5.  Strike an arc of exactly the same radius using as midpoint the intersection of the first arc and the ray onto which the angle is to be copied.  Note where the two arcs intersect.
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	Step 6,  Draw a line from the starting point of the ray through the point of intersection of the two arcs.  The angle constructed has the same measure at the original angle.
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· Bisect an Angle
	Given 
[image: image32.wmf]ABC

Ð

, bisect it.
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	Step 1.  Using the vertex of the angle as the center, strike an arc of any size passing through both sides of the angle.
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	Step 3.  Using the two points of intersection of the angle and the arc drawn in Step 1 as centers, draw two intersecting arcs of exactly the same radius (any size), as shown.
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	Step 4.  Draw a line from the vertex of the angle through either of the points of intersection of the arcs drawn in Step 3.  This line bisects the original angle.
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· Construct a Parallel Line through a Given Point

	Given point P and line 
[image: image37.wmf]l

, draw a line parallel to 
[image: image38.wmf]l

through P.
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	Step 1.  Select any point on line
[image: image40.wmf]l

and draw a transversal between it and point P.
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	Step 2.  Measure the angle formed by the transversal and line
[image: image42.wmf]l

.
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	Step 3.  Copy the angle with point P as the vertex of the new angle and extend the second side of the angle in both directions.
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	The lines are parallel by the Converse of Parallel Lines Theorem, which states,
if two parallel lines are cut by a transversal to form pairs of congruent corresponding angles, congruent alternate interior angles, or congruent alternate exterior angles, then the lines are parallel.   


TRIANGLES

· Construct a Median of a Triangle
	Find the midpoint of the side using the procedures for constructing a perpendicular bisector and connect the midpoint to the vertex of the opposite angle  (see above).


· Construct an Altitude of a Triangle
	Use the vertex of the opposite angle as a point and follow the procedures for constructing a perpendicular line through a given point (see above).


· Construct a Triangle Given the Lengths of Three Sides

	Construct a triangle with sides of lengths a, b, and c, as shown below.  
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	Step 1.  Copy the longest side onto a line or line segment using the procedures for copying a line segment described above.


[image: image46.emf]C



	Step 2.  Measure the length of one of the shorter sides and strike an arc with radius of the same length from either end of the first line.
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	Step 3.  Measure the length of the last side and strike an arc with radius of the same length from the other end of the first line.
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	Step 4,  Use the endpoints of the first line segment and one intersection of the arcs drawn in Steps 2 and 3 as the vertices of the triangle.  Connect all three vertices.
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Sample Regents Math A Problem

	In the accompanying diagram of a construction, what does 
[image: image50.wmf]PC

represent?

[image: image51.png]



(1) an altitude drawn to 
[image: image52.wmf]AB


(2) a median drawn to 
[image: image53.wmf]AB


(3) the bisector of 
[image: image54.wmf]Ð

APB
(4) the perpendicular bisector of 
[image: image55.wmf]AB




One Solution
	The construction marks indicate that 
[image: image56.wmf]PC

is perpendicular to
[image: image57.wmf]AB

 and passes through point P.  There are no construction marks showing that 
[image: image58.wmf]AB

 has been bisected or that point C is the midpoint of 
[image: image59.wmf]AB

.  Hence, the correct answer is choice (1).
Note also that the arcs in this Regents question do not make complete circles.


Student Activity:  Students should complete the JMAP Constructions Regents and Related Questions Worksheet.
NYS Core Performance Standards:

Key Idea 1:  MATHEMATICAL REASONING

Students use mathematical reasoning to analyze mathematical situations, make conjectures, gather evidence, and construct an argument.

Performance Indicators:

1a.
Construct valid arguments.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4b.
Justify the procedures for basic geometric constructions.

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5i.
Use geometric relationships in relevant measurement problems involving geometric concepts.
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