CONSTRUCTIONS

(For Board)




IX-Mathematics Constructions

Introduction :
To draw a map of a building to be constructed, to design tools, and various parts of a
machine, to draw road maps etc.

To draw such figures some basic geometrical instruments are needed.
(i) A graduated scale, on one side of which centimetres and millimetres are marked off and
on the other side inches and their parts are marked off.

(ii) A pair of set - squares, one with angles 90°, 60° and 30° and other with angles
90°, 45° and 45°.

(iii) A pair of dividers (or a divider) with adjustments.

(iv) A pair of compasses (or a compass) with provision of fitting a pencil at one end.

(v) A protractor.
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IX-Mathematics Constructions

A geometrical construction is the process of drawing a geometrical figure using
only two instruments : (i) an ungraduated ruler, also called a straight edge

(ii) a compass.
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IX-Mathematics Constructions
Constructing Bisector of angle and Perpendicular Bisector :

To construct the bisector of a given angle.

Given an angle ABC, we want to construct its bisector

Steps of Construction:

i) Draw an arc of any radius intersecting BA and BC at points E & D. A

ii) Taking D and E as centers and with the radius more than DE,

draw arcs to intersect each other.

iii) Mark the point as F
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iv) Join BF so, BF is the bisector of the ZABC
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IX-Mathematics Constructions

Justification
We have to prove BF bisects Z/ABC, i.e., ZEBF = ZDBF

Join DF and EF

In ABEF and ABDF

BE = BD (Radii of the same arc) v
EF = DF (Arcs of equal radiy /T
BF = BF (Common)

.. A BEF = A BDF (SSS Rule)

k!

-. ZEBF = ZDBF  (CPCT)

Thus, BF is bisector of ZABC _
A diclasses.com



IX-Mathematics Constructions

To construct the perpendicular bisector of a given line segment. A

Given a line segment AB ;

Steps of Construction x

. . : 1

i) Taking A as center, and radius more than > AB,

draw arcs on top and bottom of AB.
Ae @ b

ii) Taking B as center, and same radius as before, M

draw arcs on top and bottom of AB.

iii) Let the point where arcs intersect on top of AB be P and the point -Qx

where arcs intersect at the bottom be Q join PQ.

IV) Let PQ intersect AB at the point M.

Line PMQ is the required perpendicular bisector of AB. Adiclasses com



IX-Mathematics

Constructions

Justification We have to prove PQ is perpendicular bisector, TP
in A, B P A, B
In APAQ and APBQ, Join'A, BtoPandA, BtoQ ZS
AP = BP (Arcs of equal radii) | '
AQ = BQ (Arcs of equal radii) A .E:""E . .*"""-‘, B
PQ = PQ (Common) .
.. APAQ = APBQ  (SSS Rule) /PMA + /PMB = 180°
ZABMISSZB RMESSS(CRET)==1) /PMA + /PMA = 180° (From (ii)) )LQ
In APAM & APBM
: : ) 2/PMA = 180° = /PMA = 90° |
AP = BP (Arcs of equal radii)
/APM = /BPM  (From (i)) .. ZPMB = ZPMA = 900 .....(iii)
.. APMA = APMB  (SAS Rule) -. PQ is the perpendicular bisector of AB
AM = BM & /PMA = /PMB (CPCT) ....(ii) Al diclasses.com




IX-Mathematics Constructions

Construct an equilateral triangle, given its side and justify the construction.
Let’'s assume side of equilateral triangle is 4cm

Steps of Construction :

i) Draw a line segment AB of length 4cm

ii) Taking 4cm as radius and A as centre, draw an arc. vg 3‘%
iii) Taking 4cm as radius and B as centre, draw another arc

iv) Let C be the point where the two arcs intersect A py— B

v) Join AC and BC

Thus, AABC is the required equilateral triangle.

Justification By construction AB = BC = AC  (Radius of equal arcs)

.. AABC is an equilateral triangle A diclasses.com



IX-Mathematics Constructions

Constructing angles : 609, 909, 450, 309 and others :

To construct an angle of 60° at the initial point of a given ray.
Steps of Construction

i) Draw a ray AB with initial point A.

ii) Taking A as centre and some radius, draw an arc,

which intersects AB at point D. A

0 e

iii) Taking D as centre and with the same radius before, draw an arc intersecting the

previously drawn arc at point E.
iv) Draw the ray AC passing through E.

Thus, ZCAB = 60°
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IX-Mathematics Constructions

Justification :

Join DE

Then, AE = AD = DE  (By construction)

AEAD is an equilateral triangle and the ZEAD,

which is the same as ZCAB is equal to 60°.
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IX-Mathematics Constructions

Construct an angle of 90° at the initial point of a given ray and justify the construction.
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IX-Mathematics Constructions

Construct an angle of 90° at the initial point of a given ray and justify the construction.
Steps of Construction

i) Draw a ray OA.

ii) Taking O as centre and suitable radius, draw a semicircle, which cuts OA at B.

iii) Keeping the radius same, divide the semicircle into =
— _— _ " A
three equal parts such that BC = CD = DE. ;T *'
iv) Draw OC and OD. C
v) Draw OF, the bisector of ~COD. “*-.,.71-""9001‘-:
............... 1 : ® >
E @) B A

Thus, ZAOF = 90°
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IX-Mathematics

— —— A

Justification - BC = CD = DE

Constructions

— /BOC = /COD = /DOE [Equal chords subtend equal angles at the centre]

#BOC + ~COD + #«DOE = 180°

— 3/BOC = 180° = «BOC = 600

Similarly, ZCOD = 60° and ZDOE = 60°

OF is the bisector of ZCOD

- JCOF = %4COD

Now, ZBOC + ZCOF

~(600) = 30°

60° + 30°

— «BOF = 90° or ZAOF = 90¢
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IX-Mathematics Constructions

Construct an angle of 45° at the initial point of a given ray and justify the construction.
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