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Constructions: The drawing of various shapes using only a pair of compasses
and straightedge or ruler. No measurement of lengths or angles is allowed.

The word construction in geomeiry has a very specific meaning: the drawing of geometric
items s.ch as lines and circles using only compasses and straightedge or ruler. Very
importantly, you are not allowed to measure angles with a protractor, or measure lengths
with a ruler.

Compasses
Compasses are a drawing instrument used for drawing circles and arcs.
It has two legs, one with a point and the other with a pencil or lead. You

can adjust the distance between the point and the pencil and that setting
will remain until you change it.

This kind of compass has nothing to do with the kind used find the north
direction when you are lost. A compass used to find the north direction is usually referred
to in tha singular - a compass. The kind we are talking about here is usually referred to in
the plural - compasses. This plural reference is similar to the way we talk about scissors -
with an 's' on the end.

Straigntedse
A A straightedge is simply a guide for the pencil when drawing straight
lines. In most cases you will use a ruler for this, since it is the most likely
; to be available, but you must not use the markings on the ruler during
L constructions. If possible, turn the ruler over so you cannot see them.

why | we learn vt Constructions

The Greeks formulated much of what we think of as geometry over 2000
years ago. In particular, the mathematician Euclid documented it in his
book iided "Elements", which is still regarded as an authoritative geometry
referer ce. In that work, he uses these construction techniques

extens vely, and so they have become a part of the geometry field of
study. They also provide insight into grometric concepts and give us tools
to draw things when direct measurement is not appropriate.

(why |did Evelid do & iy way?

Why didn't Euclid just measure things with a ruler and calculate lengths? For example,
one of the basic constructions is bisecting a line (dividing it into two equal parts). Why not
just measure it with a ruler and divide by two?
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One theory is the the Greeks could not easily do arithmetic. They had only whole
numbars, no zero, and no negative numbers. This meant they could not for example
divide 5 by 2 and get 2.5, because 2.5 is not a whole number - the only kind they had.
Also, their numbers did not use a positional system like ours, with units, tens , hundreds
etc, but more like the Roman numerals. In short, it was quite difficult to do useful
arithimetic.

So, faced with the problem of finding the midpoint of a line, it was very difficult to do the
obvicus - measure it and divide by two. This led to the constructions using compass and
straightedge or ruler. It is also why the straightedge has no markings. It is definitely not a
graduated ruler, but simply a pencil guide for making straight lines. Euclid and the Greeks
soiveg problems graphicaily, by drawing shapes instead of using arithmetic.
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Complete the following as we go through the different constructlons

.{\ !’\f‘ii ‘;“f,‘t \

OCina ol o
A EIRL IS A

[-woro DEFINITION lﬁ) $ b{“{'@/ﬂu g
Constructibn Qrmp&s%zi ey gl ood: 0
DIA

There are rnany

WORD DEFINITION

Compass. . An instrument for drawing circles and arcs and measuring distances between
points
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ANGLE A figure that consists of two different rays that have the same initial point.
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Given: AB
Construct: A line segment, XV cgggmam to ,@‘
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How to proceed:
‘1. With a'straightedge draw any line ¥ hnel_ﬁ and mark a point, X on it.

2. On AB, place the ¢ compass so that- ’rhe~pom1- Is at A and the pencd point is

at B.
3. Keeping the setting on your compass, place ﬂqe
oint at X cmd- -
: m'rer'sechnq%ﬁ at V. , P s | dra_w anarc,

C'anc/us‘/aﬂ: XV =AB
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. Given: £ ABCand point D

Construct: At a point D, an ang/e congruenf fo £ ABC

How to prdceed
1. Through point D, draw any (o) ay. bS
. WithBasa ﬁr’er and any convemen‘i' mdlus draw an arc Tha‘r xm‘ersed's
Bc‘:”afEand BA at F. - - |
3. With D as a center and using the same radius as in sTep 2, draw anarc
‘that m‘rersvr:s“l_éc‘ 6. Label this arc &3 :

"4, VW/ith the compass, measure distance EF. With G as a-cenferand a radius :

m hose le?gfh is EF, draw anarc that infersects’Gd at H.
Craw D

"Conclusion: £ HDS = £ ABC
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. Construct a line segment congruent to the given segment.

2. Construct an angle congruent to the given angle.

/

3. Construct an angle which is congruent to Z4BC
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