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Ruler and compass constructions 1
Class: Name:
In this section, we will learn 6 basic ruler and compass constructions. To learn well in this
section, here are two important things to keep in mind:
(1) There are 2 important tools: a ruler and a compass. Please remember to bring them to math class.

(2) Listen carefully to the instructions from the teacher and do the exercise by yourself.

1. Introduce the tools:

(1) ruler: (2) compass:
draw lines without using the markings on it draw circles and arcs
pointed end pencil end

2. Copy a line segment (& 2 £ (% [§)])
Given a line segment AB . Construct a line segment CD suchthat CD=AB.

A B

| Constructing step by step |

(1) (2) 3)

C G
L 4 B 128

(1) Draw a line L, and a point C on L.

(2) We use the compass to measure the length of AB . Place the pointed end of the compass on
point 4 and the pencil end on point B.

(3) Without changing the width, place the pointed end of the compass on C and draw an arc which

intersects L at point D. Then, CD is the required line segment.




| Try it by yourself |
Given a line segment EF . Construct a line segment GH such that GH =EF .

E

3. Copy an angle (% % 7))
Given Z A.Draw an angle that equals £ 4.

A
(D 2) 3)
B
S C
4 (%) (6)
B R R

S, S
4 [ 7L Tt
(1) Draw a line L, and draw a point S on L.
(2) Draw an arc centered at 4 and intersects two sides of the £ A4 at points B and C.
(3) Draw an arc with radius AB centered at S and intersects L at point 7.
(4) Use the compass to measure BC'.
(5) Draw an arc with radius 4B centered at T and intersects the arc drawn in step 3 at point R.
(6) Connect a ray SR. /RSTis the required angle.

| Try it by yourself |

Given Z D. Draw an angle that equals £ D.




4. Construct the perpendicular bisector (¥ =42 i¥ [])

Given a line segment AB . Construct the perpendicular bisector of AB.

4 B
(1) )
> B y :B
(3) P (4)
aw
Y

T

(3) Let two arcs intersect at points P and Q.

(1) Draw the arc centered at 4, and adjust the compass such that its width is greater than half the

length of AB .
(2) Keep the same width and draw an arc centered at B.

(4) Connect a line through P and Q. @ is the perpendicular bisector of AB .

| Try it by yourself |

Given a line segment CD . Construct the perpendicular bisector of CD.
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Copy a line segment (& 4 £ 1% §])
Given a line segment AB . Construct a line segment CD such that
CD=4B.

A B

First, we want to copy a line segment. There is a
segment AB on the paper, and we are going to draw
another segment with the exact same length as AB. You
might think this is so easy. Take out the ruler and
measure the length. However, when we do the ruler and
compass construction, we cannot use the markings on
the ruler. Therefore, rather than measure the length, the
ruler can only help us to make straight lines. We cannot
use the ruler to measure the length, but we still need to
copy a line segment. As a result, we will learn how to

measure the length by compass.

Let's start our construction. We should draw a line

o segment congruent to AB. First, take out the ruler and

draw a line L and a point C on the line L. The line L

~

—— i, should be longer than AB, or the segment which we

copy will be not long enough.

Next, we will use the compass to measure AB, so
take out your compass. Put the pointed end on A and
adjust the compass until the pencil end is on B. You will
find the distance from the pointed end to the pencil end
is exactly the same as the length of AB. As a result, we

use the compass to measure the distance from A to B.

Last, don't change the length of the radius. Fix the
) compass opening and put the pointed end on C. Make
an arc and intersect the line L at D. It is not necessary to
make a whole circle. Then, the radius of the arc is the
same as the length of AB, so now we have the line

segment CD congruent to the given segment AB.

Remember to maintain the arc so that the teacher

knows the process of the construction.
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Copy an angle (% % T )

Given Z A.Draw an angle that equals £ 4.

Next, we are going to copy an angle. Here is an
angle A and we have to recreate a new angle congruent
to angle A. Remember that we can only use the
compass and the ruler, so we cannot use the protractor

to measure the angle.

(€]

First, we draw one side of my new angle. Draw a
line L and draw a point S on L. Notice that the length of
the side of the new angle doesn't have to be the same as
the original one because the measurement of the angle

is not related to the length of two sides of the angle.

(2

Put the pointed end on A and draw an arc that
covers both sides of angle A. The arc intersects the

sides of the angle A at points B and C respectively.

Keep the same radius and what we want to do is
recreate the arc on line L. Point A is the vertex of the
angle, and point S will be the vertex of the new angle
soon. Therefore, we want to do the same thing at S as
we do at point A. Put the pointed end on S and use the
same radius to draw an arc with center S. The arc

intersects line L at T.

We are going to measure the length from B to C, so

we will adjust the compass opening to length BC.

Point C is just like point T so we are doing the
similar thing on T. We put the pencil end on T and draw
an arc across the existing arc. Two curves intersect at
point R. The length of AB is the same as TR.

(6)

Last, connect the ray SR to complete the angle.

You can see the new angle RST is congruent to angle A.




Construct the perpendicular bisector (¥ Z-42 1 [])

Given a line segment AB . Construct the perpendicular bisector of AB.

A B

Next, we are going to draw a perpendicular
bisector of the given line segment AB. When we draw
the perpendicular bisector of AB, do we need to draw in
another place, or do we directly draw on the given line

segment AB? We can directly draw on AB.

v § i Take out the compass and put the pointed end on
y 5 | A. Adjust the width of the compass to a little bit longer

/ than half of the AB. Then, draw a larger arc across AB.

3

, ., Now, we do the same thing with the same length
[¢ 2aivH] @ & g

from the other side. Keep the compass in the same

y ( > ;| setting. Put the pointed end on B. Draw a long arc that
\/ intersects the previous one at two points. If the arcs do
not intersect, increase the length of the arcs.
5) X We can see one of the intersections is above the
/ \\ line segment AB, and the other intersection is below the
! \ // ’ line. We label these two intersections P and Q
} respectively.
Last, take out the ruler. Draw a line connecting
@ ok points P and Q. You can see this new segment PQ meet
(’/ \\ AB at the midpoint of AB, so PQ bisects AB. Then, PQ
’ \\ — also forms a right angle there, so it is perpendicular to
o

AB as well. Thus, we have line PQ as the perpendicular

bisector of the given line segment AB.
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