R ITE 2
Ruler and compass constructions 2

Class: Name:

In this section, we will learn 6 basic ruler and compass constructions. We have already learned 3

of them in the last worksheet. Now, we are going to learn the remaining 3 constructions.

1. Construct an angle bisector ( % = 4 4 (¥ [§])

Given an angle £ P. Construct the angle bisector of angle £ P.
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(1) Draw an arc centered at P and intersects at two sides of £ P at points 4 and B.

(2) Draw an arc centered at A, with the radius greater than half the length of AB .
(3) Keep the same width and draw an arc centered at B. Let two arcs intersect at point Q.

(4) Connect a ray P—Q Then, P—Q is the angle bisector of £ P.

| Try yourself |

Given an angle Z R. Draw the angle bisector of angle ZR.




2. Construct a perpendicular line through a point on a line (i 43 _+ — 2L {7 £-4R)

Given a line L and a point P on L. Draw a perpendicular line of line L through point P.
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(1) Draw an arc centered at P which intersects line L at points 4 and B.
(2) Draw an arc centered at A, with the radius greater than half the length of AB .
(3) Keep the same width and draw an arc centered at B. Let two arcs intersect at Q.
(4) Connect line FQ Then, FQ is the required line.

| Try yourself |

Given a line L and a point Q as shown below. Draw a perpendicular line of line L through point P.
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3. Construct a perpendicular line through a point not on a line (i % *t — 2L ¥ L-41)

Given a line L and a point P not on L. Draw a perpendicular line of line L through point P.
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(1) Draw an arc centered at P which intersects line L at points 4 and B.

(4) Connect line FQ Then, FQ is the required line.

(2) Draw an arc centered at A, and adjust the compass such that its width is greater than half the

(3) Keep the same width and draw an arc centered at B. Let two arcs intersect at point Q.

| Try yourself |

Given a line L and a point Q as shown below. Draw a perpendicular line of line L through point Q.
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Construct an angle bisector ( % T 4 4 i¥ [§])

Given an angle Z P. Construct the angle bisector of angle £ P.

Next, we are going to draw the angle bisector of a
given angle. The angle bisector is a ray in the interior of
the angle that divides the angle into equal halves. Just
as constructing the perpendicular bisector of a given
line segment, we can directly construct the angle

bisector on angle P.

(1)

The first step is to draw an arc centered at the
vertex of the angle. Take out your compass and put the
pointed end on P. Draw an arc that intersects both sides

of the angle at points A and B respectively.
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Take out the compass and put the pointed end on
A. Then, draw a little arc in the middle of the angle P.
Notice that the radius of the arc cannot be too short. It
should be longer than half of the length of AB.

(3)

Keep the same setting and draw an arc centered at

B. The arc intersects the previous one at point Q.

Take out your ruler and connect a ray from point P
to point Q. We can see the ray divides angle P into two
angles that are congruent to each other. Then, it is the

angle bisector of angle P.
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Construct a perpendicular line through a point on a line
(B - BT
Given a line L and a point P on L. Draw a perpendicular line of line L through

point P.

L

Next, line L and point P are given, and P lies on L.
We are trying to draw a line through P which will be
perpendicular to L. We have done a similar construction
before. We have constructed the perpendicular bisector
of a segment. What we want to copy the process of the

previous construction.

First, we construct an arbitrary segment AB so that
& P is the midpoint. Swing the compass and draw a
semicircle centered at P and intersects the line on either
4 PvB ! side of P. The semicircle should intersect L on both
sides. The two intersections are points A and B, both of

which are equidistant from P.

Next, we can construct the perpendicular bisector
of line segment AB. Because P is the midpoint of AB, P
@ . is on the perpendicular bisector of AB. Through any
{ N two points, there exactly one line, so we only need to
| find another point equidistant from A and B. The point
can be either above or below P. Therefore, make the
compass a little wider and draw an arc centered at A

above L. Of course, you can draw an arc below L.

Then, keep the same setting and draw an arc

@ 0 centered at B. Make sure these two arcs sheuld—
7 intersect. Now we have the intersection point Q which

' is the same distance from A and B. Then, Q is also on

the perpendicular bisector of AB.

@ Finally, use the ruler to join P and Q. Line PQ is

the perpendicular bisector of AB, in particular, is

AH s perpendicular to L through P as required.




Construct a perpendicular line through a point not on a line
(B 407 — B (T E40)
Given a line L and a point P not on L. Draw a perpendicular line of line L

through point P.
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The final construction is to construct the
perpendicular line through the point not lying on the
line. The process is similar to drawing a perpendicular
line through the point on the line. We need to find a line
segment and construct the perpendicular bisector of the

line segment.

Now we will start our construction. We want to
draw a line segment on L, but we eannet randomly
choose the line segment. The perpendicular bisector of
[F5 - 2 @ T\P the line segment should pass through P. Therefore, P

) ——t should be equidistant from A and B. We draw an arc
centered at P and intersects L at A and B. Notice that the
radius of the arc should be long enough to cross line L
twice. If the arc does not intersect L at two points,

adjust the width of the compass slightly greater.

We have the line segment AB now. Next, we are
o E going to construct the perpendicular bisector of AB. We
) already have point P on perpendicular line which will
L S bisect AB. Therefore, we only need to find another
- point. We can directly keep the compass in the same

setting. Then, draw an arc centered at A below line L.

® Keep the same setting again, and move the pointed
end to B. Draw an arc that intersects the previous one at
— | point Q. Q is equidistant from A and B, so it is also lies

on the perpendicular bisector of AB.
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r Connect P and Q. Line PQ is the perpendicular
bisector of AB. Therefore, it is perpendicular to L and

\ w‘; Q passes through P as required.
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