Mth171 Answers - Sec. 3.1 # 1-10
Reference: Some of the constructions below have been copied from http://faculty.matcmadison.edu/kmirus/GeomConstruct/SketchpadConstructions.doc 

prepared by Kevin Mirus at Madison Area Technical College..
1. Perpendicular bisector construction:
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2. Erect a perpendicular construction. This is similar to #3. See below. 
3. Refer to class notes for diagram. One set of steps for the construction are as follows:
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Starting with line segment AB and point C not on the line, strike an arc centered at C so that the arc intersects AB at two points (E and F).  Construct the perpendicular bisector between EF, and it will pass through point C.
4. Construct an angle bisector. 
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Step 1: Draw an arc of any radius centered at A.  Label the points of intersection P and Q.  
Step 2: Draw arcs of equal radius from P and Q.  The line from A through their intersection bisects 
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5. Construct a parallel line through a point not on the line.
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Given line AB, and point C not on the line, draw line AC.  Then, strike a random-length arc centered at A that has intersection points D and E.  Strike the same radius arc centered at C that has intersection point F.  Use a compass to measure the distance from D to E, then mark off that same distance from point F to locate point G.  The line through CG is parallel to AB.

6. Construct a segment 3 inches long given a segment marked 1 inch long. 

This is easy! Just extend the segment with your straightedge and mark off two copies of it using your compass. The total length of those three copies will be 3 inches.

7. Partition a segment into 3 pieces. (Here’s how to cut it into 5 pieces. To adapt it to only 3 pieces, just move point C back to the 3rd point instead of the 5th one along line AC.)
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To divide the original segment AB into 5 parts, draw a ray at any random angle, then mark it off in 5 equal parts until you get to point C.  Draw a line through BC, then construct parallels to BC through each point on AC (Note: This involves copying angle ACB to each of the points between A and C. And the easiest way to do that is to mark the images of the individual points A, C, and B under this transformation.).  The intersection points on AB will divide it into 5 equal parts.
8. Mark a segment 4/3 inch long given a segment 1/3 inch long.

To do this, you need to start the process of dividing the segment into 3 pieces. See #7 for how to do that. Once you’ve gotten the first piece marked, you can stop. Now extend the original segment an arbitrary amount and then copy the 1/3 in. segment you just constructed to the end of the original 1 in. segment. The resulting segment is 4/3 in. long.

9. The first hypotenuse is sqrt2, the second is sqrt3, the third is sqrt4, etc. In general, we see that if a given triangle has legs 1 and sqrt(n), then the hypotenuse will be sqrt(12 + sqrt(n)2) = sqrt(n+1). So this spiral really does continue forever with that pattern.

10. Construct a segment of length 1+sqrt(2) given a segment that is one inch long. 


To do this, we start with the 1 inch segment and erect a perpendicular from one end point. Use your compass to strike an arc with radius 1 inch (as measured on the original segment) from that end point through the erected line segment. Connect these points to form an isosceles triangle with sides 1, 1, and sqrt(2). Now extend your original segment and strike an arc from one endpoint of the segment using a radius equal to the hypotenuse (which is sqrt(2) units long). The union of the original segment plus this new length is a segment that is 1+sqrt(2) units long.
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