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Practical Geometry

4.1 Introduction

You have learnt how to draw trianglesin Class V1. We require three measurements
(of sidesand angles) to draw auniquetriangle.

Sincethree measurementswere enough to draw atriangle, anatural question arises
whether four measurementswoul d be sufficient to draw auniquefour sded closed figure,

namely, aquadrilaterd.

DO THIS
A D

10 cm

Takeapair of sticksof equa lengths, say
10 cm. Take another pair of sticks of 8 em 8 cm
equal lengths, say, 8 cm. Hingethem up 10 em
suitably to get arectangleof length 10cm B C
and breadth 8 cm. Fig 4.1

Thisrectangle hasbeen created with
the4 available measurements.

Now just push along the breadth of 10 cm
therectangle. I sthe new shape obtained,
still a rectangle (Fig 4.2)? Observe
that the rectangle has now become 10 em
aparallelogram. Have you altered the L o e
lengths of the sticks? No! The 'g =
measurements of Sidesremain thesame.

Give another push to the newly e
obtained shapein adifferent direction;

what do you get? You again get a oom sem
pardldlogram, whichisatogether different 10 cm

(Fig 4.3), yet the four measurements B Fig 4.3 ¢
remainthesame. '

Thisshowsthat 4 measurementsof aquadrilateral cannot determineit uniquely.
Can 5 measurementsdetermineaquadrilatera uniquely?L et usgo back totheactivity!

CHAPTER
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You have congtructed arectanglewith
two stickseach of length 10 cmand other
two sticks each of length 8 cm. Now 10 em
introduceanother stick of lengthequal to A D
BD andtieitalong BD (Fig 4.4). If you
push the breadth now, does the shape 8cm 8 cm
change?No! It cannot, without making the
figure open. Theintroduction of thefifth
stick hasfixed therectangleuniquely, i.e, 10 cm
thereisno other quadrilateral (with the Fig 4.4
givenlengthsof sides) possiblenow.

Thus, weobservethat five measurements can determineaquadrilatera uniquely.
But will any five measurements (of sidesand angles) be sufficient to draw aunique
quedrilatera?

HEE THINK, DISCUSS AND WRITE Ul

Arshad hasfive measurements of aquadrilateral ABCD. Theseare AB =5cm,
ZA =50°,AC=4cm, BD =5cmand AD =6 cm. Can he construct a unique
quadrilateral ? Give reasonsfor your answe.

We shall learn how to construct a unique quadrilateral given the following
messurements.

When four sidesand onediagona aregiven.

When two diagonalsand threesidesaregiven.

When two adjacent sidesand threeanglesaregiven.

Whenthree sidesand twoincluded anglesaregiven.
® \When other specia propertiesareknown.

L et ustake up these constructions one-by-one.

4.2.1 When the lengths of four sides and a diagonal are given
We shall explainthisconstruction through an example. o
Example 1: Construct a quadrilateral PQRS

where PQ = 4 cm,QR = 6 cm, RS = 5 cm, K %,
PS=55cmand PR=7cm.

Solution: [A rough sketch will help us in 7cm
visudising thequadrilateral. Wedraw thisfirst and $
mark themeasurements.] (Fig4.5) )
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Stepl Fromtherough sketch, itiseasy to seethat APQR
can be congtructed using SSS construction condition.
Draw APQR (Fig 4.6).

Step2 Now, wehavetolocatethefourthpoint S. This‘S
would be onthe side oppositeto Q with referenceto
PR. For that, we have two measurements.

Sisb.5cmaway from P. So, with Pas centre, draw
anarcof radius5.5 cm. (The point Sissomewhere
onthisarc!) (Fig4.7).

7 em

Fig 4.7

Step3 Sisbcmaway fromR. Sowith R ascentre, draw an arc of radius5cm (The
point Sissomewhereonthisarcaso!) (Fig4.8).

7 em

Fig 4.8
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Step 4  Sshould lie on both the arcs drawn.

Soitisthepoint of intersection of the
twoarcs Mark Sand complete PORS.
PQRS is the required quadrilateral
(Fig4.9).

Fig 4.9
HEE THINK, DISCUSS AND WRITE Ul

0]

We saw that 5 measurements of aquadrilateral can determine aquadrilateral
uniquely. Do youthink any five measurements of the quadrilateral can dothis?

Can you draw a paralelogram BATS where BA = 5 cm, AT = 6 cm and
AS=6.5cm?Why?

Canyou draw arhombusZEAL whereZE =3.5cm, diagona EL =5cm?Why?
A student attempted to draw aquadrilateral PLAY wherePL =3cm, LA=4cm,

AY =45 cm, PY =2 cm and LY = 6 cm, but could not draw it. What is
thereason?

[Hint: Discussit using arough sketch].

1.

B EXERCISE 4.1

Congruct thefollowing quadrilaterals.

() Quedrilatera ABCD. (i) Quedrilatera JUMP
AB=45cm JU=35cm
BC=55cm UM =4cm
CD=4cm MP=5cm
AD=6cm PJ=45cm
AC=7cm PU=6.5cm

(iii) ParadldogranMORE (iv) RhombusBEST
OR=6cCm BE=4.5cm
RE=4.5cm ET=6cm

EO=7.5cm
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4.2.2 When two diagonals and three sides are given

Whenfour sdesand adiagona weregiven, wefirst drew atrianglewiththeavailabledata
and then tried to locate the fourth point. The sametechniqueisused here.

Example 2: Congtruct aquadrilateral ABCD, giventhat BC=4.5cm,AD =5.5¢cm,
CD =5cmthediagonal AC=5.5cmand diagonal BD =7 cm.

Solution:

Hereistherough sketch of the quadrilatera ABCD
(Fig4.10). Studying thissketch, we caneasly see
that itispossibletodraw A ACD first (How?).

Step 1 Draw AACD using SSS
construction (Fig4.11).
(Wenow needtofind B at adistance
of 45cmfrom Cand7cmfromD). Al 5.5 cm

Fig 4.11

Step 2 With D ascentre, draw anarc of radius 7 cm. (B issomewhere
onthisarc) (Fig4.12).

5.5cm

Fig 4.12

Step 3 With C as centre, draw an arc of
radius4.5cm (B issomewhereon
thisarcaso) (Fig4.13).

55cm

Fig 4.13
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Step4  SinceB liesonboththearcs, Bis
the point intersection of the two
arcs. Mark B and completeABCD.
ABCD istherequired quadrilateral
(Fig4.14).

HEEE THINK, DISCUSS AND WRITE Ul
1. Intheaboveexample, canwedraw the quadrilateral by drawing A ABD first and
then find thefourth point C?

2. Canyou construct aquadrilateral PQRSwith PQ=3cm, RS=3cm, PS=7.5cm,
PR =8cmand SQ =4 cm? Justify your answer.

B EXERCISE 4.2
1. Congruct thefollowing quadrilateras.

(i) quedrilateral LIFT (i) Quadrilatera GOLD
LI=4cm OL=7.5cm
IF=3cm GL=6cm
TL=25cm GD=6cm
LF=45cm LD=5cm
IT=4cm OD =10cm

(i) RhombusBEND
BN =5.6cm
DE=6.5cm

4.2.3 When two adjacent sides and three angles are known
Asbefore, we start with constructing atriangle and then look for the fourth point to
completethequadrilateral.

Example 3: Construct a quadrilateral MIST where Ml = 3.5¢cm, IS= 6.5 cm,
M =75°, /1 =105° and £S=120°.
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Solution:

Here is arough sketch that would help us in deciding our steps of
construction. Wegiveonly hintsfor various steps (Fig 4.15).

Step1l How doyoulocatethe points?What choice do you makefor the base and what
isthefirst step?(Fig4.16)

X
S
§
o)
)
>
&
@7(
Me 3.5cm I
Fig4.16
Step2 Make ZISY = 120° at S(Fig 4.17).
Y
X
o S
¥
5
L0}
>
>
&
\Q7<
Me 3.5cm I
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Step3 MakeZLIMZ =75° a M. (wherewill SY and MZ meet?) Mark that pointasT.
We get therequired quadrilateral MIST (Fig 4.18).

YNT

W\

6.5 om

3.5cm
Fig4.18

B THINK, DISCUSS AND WRITE Ul
1. Canyou construct the above quadrilateral MIST if we have 100° at M instead
of 75°?

2. Canyou construct thequadrilateral PLAN if PL=6cm, LA =9.5cm, ZP=75°,
ZL =150° and £A =140°?(Hint: Recall angle-sum property).

3. Inapardldogram, thelengthsof adjacent sdesareknown. Dowedtill need measures
of theanglesto construct asin the example above?

I EXERCISE 4.3
1. Congtruct thefollowing quadrilateras.

(i) Quadrilaterd MORE (i) Quadrilateral PLAN
MO=6cm PL=4cm
OR=45cm LA=6.5cm
ZM =60° ZP=90°
£0=105° ZA=110°
ZR=105° ZN =85°

(i) PardldogranHEAR (iv) Rectangle OKAY
HE=5cm OK =7cm
EA=6cm KA =5cm

ZR=85°
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4.2.4 When three sides and two included angles are given

Under thistype, when you draw arough sketch, note carefully the*included” angles
inpaticular.

Example 4: Construct a quadrilateral ABCD, where b
AB =4cm,BC=5cm, CD =6.5cmand £B = 105° and
£C=80°.

Solution:

Wedraw arough sketch, asusual, to get anideaof how wecan
start off. Thenwe can deviseaplantolocatethefour points A
(Fig4.19). Fig 4.19

6.5 cm

Stepl Start withtaking BC=5cmon B. Draw anangleof 105° along BX. LocateA
4 cmaway onthis. Wenow have B, C and A (Fig 4.20).

X
A

w v

Step2 Thefourthpoint Dison CY whichisinclinedat 80° toBC. Somake £BCY =80°
aConBC(Fig4.21).
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Step3 Disatadistanceof 6.5cmon CY. With %
Cascentre, draw anarcof length 6.5cm. 5
ItcutsCY at D (Fig4.22).

oA
N
2
80°
5cm C
Fig 4.22

Step4  Completethequadrilaterd ABCD. ABCD istherequired quadrilatera (Fig4.23).

5cm
Fig 4.23

HEEE THINK, DISCUSS AND WRITE Ul

1. Intheaboveexample, wefirst drew BC. Instead, what could have been bethe
other starting points?

2. We used some five measurements to draw quadrilaterals so far. Can there be
different setsof five measurements (other than seen sofar) to draw aquadrilateral?
Thefollowing problemsmay help youin answering the question.

(i) Quadrilatera ABCD withAB=5cm,BC=5.5cm,CD=4cm,AD=6cm
and £B = 80°.

(i) Quadrilateral PQRSwith PQ =4.5cm, £P=70°, £Q=100°, /R = 80°
and £S=110°.

Congruct afew moreexamplesof your ownto find sufficiency/insufficiency of the

datafor construction of aquadrilateral.
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B EXERCISE 4.4
1. Congruct thefollowing quadrilaterals.

(1) Quadrilatera DEAR (i) Quadrilaterd TRUE
DE=4cm TR=3.5cm
EA=5cm RU=3cm
AR=45cm UE=4cm
ZE =60° ZR=75°
ZA =90° £ZU =120°

4.3 Some Special Cases

Todraw aquadrilateral, we used 5 measurementsin our work. I sthereany quadrilateral
which can bedrawnwith lessnumber of avail able measurements? Thefollowing examples

examinesuch specia cases. Rough figure

Example 5: Draw asquareof side4.5 cm. D 4.5 cm C

Solution: Initidly it gppearsthat only onemessurement hasbeengiven. Actudly

we havemany moredetail swith us, becausethefigureisaspecid quadrilaterd, . c

namely asquare. Wenow know that each of itsanglesisaright angle. (Seethe 2 S

roughfigure) (Fig4.24) = -
Thisenablesusto draw AABC using SAScondition. Then D canbeeasily

located. Try yoursalf now to draw the squarewith the given measurements. A w B

D ¢
Example 6: Isit possibleto construct arhombusABCD whereAC=6cm Fig 4.24

and BD =7 cm?Justify your answer.

Solution: Only two (diagonal) measurements of therhombus are given. However,
sinceitisarhombus, we canfind morehelp fromitsproperties. Rough figure

Thediagonasof arhombusare perpendicul ar bisectors
of oneanother.

So, first draw AC =7 cmand then congtruct itsperpendicular bisector.
L et them meet at 0. Cut off 3 cm lengths on either side of the drawn
bisector. You now get Band D.

Draw the rhombus now, based on the method described above
(Fig4.25).

TRY THESE

1. Howwill youcongtruct arectangle PQRSIf youknow
only thelengths PQ and QR?

2. ConstructthekiteEASY if AY =8cm,EY =4cm  F Y
and SY =6 cm (Fig4.26). Which properties of the
kitedid you useinthe process? A Fig 4.26
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B EXERCISE 4.5

Draw thefollowing.
1. ThesquareREAD withRE=5.1cm.
2. A rhombuswhosediagonalsare5.2 cmand 6.4 cmlong.
3. A rectanglewith adjacent sidesof lengths5 cmand 4 cm.
4. Aparalelogram OKAY whereOK =5.5cmand KA=4.2cm.

— WHAT HAVE WE DISCUSSED? —

Fivemeasurements can determineaquadrilateral uniquely.

A quadrilateral can be constructed uniquely if thelengthsof itsfour sdesand adiagond isgiven.
A quadrilateral can be constructed uniquely if itstwo diagonalsand three sidesareknown.

A quadrilateral can be constructed uniquely if itstwo adjacent sidesand three anglesare known.

A quadrilateral can be constructed uniquely if itsthree sidesand two included anglesare given.
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