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: Constructing a perpendicular to a line through a point P.

() Draw an arc across the line on each side of P, making sure not to adjust the compasses' width in between.
Label these points A and B.

@ At this point, you can adjust the compasses' width. Recommended: leave it as is.
From each point A,B, draw an arc below the line so that the arcs cross. Label this point C.

@ Place a straightedge between P and the point where the arcs intersect. Draw the perpendicular line from P
to the line, or beyond if you wish.

V Constructing a parallel through a point P.

(DDraw a perpendicular to a line / through a point P.

(@Set the compasses on P and any convenient width. °pP
Scribe an arc on each side of P, creating the two points A and B.

(®From each point A,B,draw an arc below the line so they cross.

Label this point C.

(©Draw a line from P through C.

VDividing a segment into several equal parts.

Examplel) Given a line segment AB. You are required to divide it internally in the ratio 3:2.
(DDraw a line L making an acute angle with AB.

@Starting with A, mark off 5 points Ci,C2,C3,Cs,Cs at equal distances from the point A.
®Join Csand B

@DThrough Cs (i.e. the third point), draw CsD parallel to CsB meeting AB in D.

A B

Show that for given line segments of length g, b and 1, it is possible to construct line segments of length
. b .
a+b, b-aifb>a, zlfa>0 , and ab

:1: a b
A B

(1) a+b

(2) b—a
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triangle : — 4%

right triangle : B =K

isosceles triangle : %) =4

equilateral triangle : 1F =¥

angle : f, A acute : Hifh

square : 1IF 5

rectangle : K5 KHME & BT length,width & L <X long,wide T#&K 7, length IZITR S VI E

b & DD TR,

parallelogram : 47U

circle : [ radius : F%

arc : 5l chord : 7%

ratio : kb point : &

line : #% straight line  : ELf#

straight : HoE 72, BHHEO line segment  : RSy
A B parallel line  : “F{T# parallel : ‘FAT72

vertical [perpendicular] line  : & E#}
vertical, perpendicular  : TE[EL 72
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1 Draw a square where the side is a given length AB.

triangle : —f4JF sankakkei

right triangle : B =] chokkakusankakkei
isosceles triangle : %) =f4J% nitouhensankakkei
equilateral triangle : IF = f4JF seisankakkei

angle : i, A kakudo

acute : Piff eikaku

square : IEJJE seihoukei

rectangle : &5 /% chohoukei

parallelogram : *J-4TILJJE heikoushihenkei

circle : [ en radius : *}*#% hankei

arc : I\ ko chord : 5% gen

ratio : kb hi point : A ten

line : % sen straight line  : [Ef chokusen
A B straight : EoE <72, EARO massuguna

line segment  : #57 senbun

parallel line  : “F{T#% heikousen

2 Draw a hexagon where the side is a given length AF. parallel : ‘4772 heikouna
vertical [perpendicular] line  : TEE#R suichokusen
vertical, perpendicular  : FE[H.72 suichokuna

Practice3

Show that for given line segments of length a, and 1, it is possible to construct line segments of length va




IPractice|l

We start with a given line segment AB> This will become one side of the square.

1. Extend the line AB to the right.
2. Set the compasses on B and any convenient width. Scribe an arc on each side of B, creating the two
points F and G.
3. With the compasses on G and any convenient width, draw an arc above the point B.
4. Without changing the compasses' width, place the compasses on F and draw an arc above B, crossing
the previous arc, and creating point H
5. Draw a line from B through H.
This line is perpendicular to AB, so the angle ABH is a right angle (90°);
This will become the second side of the square
We now create four sides of the square the same length as AB
6. Set the compasses on A and set its width to AB. This width will be held unchanged as we create the
square's other three sides.

7. Draw an arc above point A.

*®

Without changing the width, move the compasses to point B. Draw an arc across BH creating point C -

a vertex of the square.

9. Without changing the width, move the compasses to C. Draw an arc to the left of C across the exiting
arc, creating point D - a vertex of the square.

10. Draw the lines CD and AD

Done. ABCD is a square where each side has a length AB

Practice?

We start with a line segment AF. This will become one side of the hexagon. Because we are constructing a
regular hexagon, the other five sides will have this length also.

1. Set the compasses' point on A, and set its width to F. the compasses must remain at this width for the
remainder of the construction.

2. From points A and F, draw two arcs so that they intersect. Mark this as point O.

This is the center of the hexagon's circumcircle.

3. Move the compasses to O and draw a circle.

This is the hexagon's circumcircle - the circle that passes through all six vertices

4. Move the compasses on to A and draw an arc across the circle. This is the next vertex of the hexagon.

5. Move the compasses to this arc and draw an arc across the circle to create the next vertex.

6. Continue in this way until you have all six vertices. (Four new ones plus the points A and F you started
with.)

7.  Draw a line between each successive pairs of vertices.

8. Done. These lines form a regular hexagon where each side is equal in length to AF.



