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3.1 Introduction

Understanding
Quadrilaterals

You know that the paper isamodel for aplane surface. When you join anumber of
pointswithout lifting apencil from the paper (and without retracing any portion of the
drawing other than single points), you get aplanecur ve.

Try torecall different varietiesof curvesyou have seenintheearlier classes.
Match thefollowing: (Caution! A figuremay match to morethan onetype).

-

f Figure Type )
(@) \/ (@ Simpleclosedcurve
2 6 (b) A closedcurvethatisnot smple
3 Q (o) Simplecurvethatisnot closed
4 [>< (d) Notasmplecurve

Compareyour matchingswith thoseof your friends. Do they agree?

3.2 Polygons

A smpleclosed curve made up of only linesegmentsiscalled apolygon.

JAN

Curves that are polygons

=T

Curves that are not polygons

CHAPTER
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Try to giveafew more examplesand non-examplesfor apolygon.

Draw aroughfigure of apolygon and identify itssidesand vertices.

3.2.1 Classification of polygons

We classify polygons according to the number of sides(or vertices) they have.

Number of sides Classification Sample figure
or vertices
s | N\
4 Quedrilaterd D
5 Pentagon G
6 Hexagon @
7 |
8 Octagon Q
9 Nonagon O
10 Decagon O
n n-gon
. J

3.2.2 Diagonals
A diagonal isalinessgment connecting two non-consecutive verticesof apolygon (Fig3.2).

D
K
E
S R
\\\ /z’ C
>><]
-7 RN A M
B
Q

Fig31 T
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Canyou namethediagonalsin each of theabovefigures?(Fig 3.1)
Is PQ adiagonal?What about LN ?
You already know what we mean by interior and exterior of aclosed curve (Fig 3.2).

& L

Interior Fig 3.2 Exterior

Theinterior hasaboundary. Doestheexterior haveaboundary? Discusswith your friends.
3.2.3 Convex and concave polygons
Hereare some convex polygonsand some concave polygons. (Fig 3.3)

S L (2
[T <L

Convex polygons Fig 3.3 Concave polygons

Canyou find how thesetypesof polygonsdiffer from oneanother? Polygonsthat are
convex haveno portionsof ther diagonalsinthar exteriors I sthistruewith concave polygons?
Study thefiguresgiven. Thentry to describeinyour ownwordswhat we mean by aconvex
polygon and what we mean by aconcave polygon. Givetwo rough sketchesof each kind.

Inour work inthisclass, wewill bedealing with convex polygonsonly.

3.2.4 Regular and irregular polygons

Aregular polygonisboth‘equiangular’ and‘ equilaterdl’ . For example, asquare hassidesof
equal length and angles of equal measure. Henceitisaregular polygon. A rectangleis
equiangular but not equilaterd . Isarectanglearegular polygon?lsan equilatera trianglea
regular polygon?Why?

Tt n L O
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OO O C

Regular polygons Polygons that are not regular

[Note: Useof «“x or " indicatessegmentsof equal length].

Inthe previous classes, have you come acrossany quadrilateral that isequilateral but not
equiangular? Recall thequadrilaterd shapesyou saw inearlier classes—Rectangle, Square,
Rhombusetc.

Isthereatrianglethat isequilateral but not equiangular?

3.2.5 Angle sum property

Do you remember the angle-sum property of atriangle? The sum of the measuresof the
threeanglesof atriangleis 180°. Recall the methodsby which wetriedto visuaisethis
fact. We now extend theseideasto aquadrilateral.

DO THIS

1. Takeany quadrilateral, say ABCD (Fig 3.4). Divide
itintotwotriangles, by drawing adiagonal. You get
sixangles1, 2, 3,4,5and 6.

Usethe angle-sum property of atriangleand argue
how the sum of the measures of ZA, ZB, ZCand \
2D amountsto 180° + 180° = 360°. Fig34 A

2. Takefour congruent card-board copiesof any quadrilateral ABCD, with angles
asshown[Fig 3.5 (i)]. Arrangethe copiesasshowninthefigure, whereangles
/L1, /2, /3, Z4meet at apoint [Fig 3.5 (ii)].

C
v /"
For doing this you may
D have to turn and match
appropriate corners so
Y/ that they fit.
A
0

Fig 3.5

What can you say about the sum of theangles £1, /2, #3and £47?

[Note: Wedenotetheanglesby £1, £2, /3, etc., and their respective measures
by mz1, mz2, m/3, etc]

The sum of the measuresof thefour anglesof aquadrilateral is

Youmay arriveat thisresult in severa other waysal so.
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3. Asbeforeconsider quadrilateral ABCD (Fig 3.6). Let Pbe any
pointinitsinterior. Join PtoverticesA, B, Cand D. Inthefigure,
consider APAB. From this we see x = 180° — m£2 —m£3;
similarly from APBC, y = 180° —m«£4 —m«5, from APCD,

z=180° — m«£6 — m«£7 and from APDA, w = 180° — m«£8
—m«1. Use thisto find the total measure m£1 + m£2 + ...
+ m«8, does it help you to arrive at the result? Remember

IX+ Ly + L2+ Zw = 360°. A B
4. These quadrilaterals were convex. What would happen if the
quadrilatera isnot convex? Consder quadrilateral ABCD. Splitit D
intotwo trianglesand find thesum of theinterior angles(Fig 3.7).
C
I .
EXERCISE 3.1 .

1. Givenherearesomefigures.

®) (6) () ®)

Classify each of them on the basisof thefollowing.

(& Smplecurve (b) Simpleclosedcurve () Polygon
(d) Convex polygon () Concavepolygon

2. How many diagonalsdoeseach of thefollowing have?
(& Aconvexquadrilateral  (b) A regular hexagon (o) Atriangle

3. Whatisthesumof themeasuresof theanglesof aconvex quadrilaterd ?Will thisproperty
holdif thequadrilatera isnot convex?(Makeanon-convex quadrilateral andtry!)
4. Examinethetable. (Eachfigureisdividedinto trianglesand the sum of theangles

deduced fromthat.)

s N
e | /\ SR
Side 3 4 5 6
Angle sum 180° 2 x180° 3 x180° 4 x 180°

g =(4-2) x180° | = (5-2) x 180°| =(6-2) x 180°)
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What can you say about the angle sum of aconvex polygon with number of sides?

| @ 7 (b) 8 © 10 @d n
"f=. 5. What isaregular polygon?

Statethe name of aregular polygon of
(i) 3sdes () 4sdes (i) 6sdes
6. Findtheanglemeasurexinthefollowingfigures.

70°
X
60°
@ (b)
30°
X X
1% 60°
©
7.
90°
(¢ 30°
\YA\
(a8 Findx+y+z (b) Findx+y+z+w

3.3 Sum of the Measures of the Exterior Angles of a
Polygon

On many occasions aknowledge of exterior angles may throw light on the nature of
interior anglesand sides.
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DO THIS

Draw a polygon on the floor, using a piece of chalk.

(Inthefigure, apentagon ABCDE isshown) (Fig 3.8).

We want to know the total measure of angles, i.e,
ms1 + m£2 + m£3 + m£4 + ms5. Start at A. Walk
along AB . Onreaching B, you need to turn through an

angleof mz1, towalk along BC . Whenyoureach at C,
you need to turn through an angle of m£2 towalk along
CD . You continueto movein thismanner, until you return v Fig 3.8
tosideAB. Youwould haveinfact made one completeturn.

Therefore, m£1 + m£2 + m£3 + mz4 + ms5 = 360°
Thisistruewhatever bethe number of sidesof the polygon.
Therefore, the sum of the measures of the external angles of any polygon is360°.

Example 1: Find measurexinFig 3.9. 000

Solution: X +90° +50° + 110° = 360°  (Why?)
X + 250° = 360°
x = 110° )
X
o
Takearegular hexagon Fig 3.10. .

1. Whatisthe sum of themeasuresof itsexterior anglesx, y, z, p, g, r?
2. Isx=y=z=p=q=r?Why?
3. What isthemeasure of each?

(i) exteriorangle (ii) interiorangle

4. Repeat thisactivity for the casesof \
(i) aregular octagon (i) aregular 20-gon Fig 3.10

Example 2: Find the number of sidesof aregular polygonwhose each exterior angle
hasameasure of 45°.

Solution: Total measureof all exterior angles=360°
Measure of each exterior angle=45°

360
Therefore, the number of exterior angles= a5 C

Thepolygon has8 sides.
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B EXERCISE 3.2
1. Findxinthefollowingfigures.

125° 60°
Xx° 70°
s A
@ (b)
2. Findthemeasureof each exterior angle of aregular polygon of
(i) 9ddes (i) 15sdes

3. Howmany sdesdoesaregular polygon haveif themeasureof anexterior angleis24°?

4. How many sides does aregular polygon haveif each of itsinterior angles
iS165°7?

5. (a) Isitpossbletohavearegular polygonwithmeasureof each exterior angleas22°?
(b) Canitbeaninterior angleof aregular polygon?Why?

6. (8 Whatistheminimuminterior anglepossiblefor aregular polygon?Why?
(b) What isthe maximum exterior angle possiblefor aregular polygon?

3.4 Kinds of Quadrilaterals

Based onthenature of the sidesor anglesof aquadrilateral, it getsspecia names.
3.4.1 Trapezium

Trapeziumisaquadrilatera with apair of parallel sides.

T <>
17 >

These are trapeziums These are not trapeziums

Study theabovefiguresand discusswith your friendswhy someof them aretrapeziums
whilesomearenot. (Note: Thearrow marksindicate parallel lines).

DO THIS

1. Takeidentical cut-outsof congruent trianglesof sides3cm, 4cm, 5cm. Arrange
them asshown (Fig 3.11).
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You get atrapezium. (Check it!) Which are the parallel sides here? Should the
non-parale sdesbeequa?
You can get two moretrapeziumsusing the same set of triangles. Find them out and
discusstheir shapes.

2. Takefour set-squaresfrom your and your friend’ sinstrument boxes. Usedifferent
numbersof themto placesde-by-sdeand obtain different trapeziums.
If the non-parallel sidesof atrapezium are of equal length, wecall it an isosceles
trapezium. Did you get anisoce estrgpeziuminany of your investigationsgiven above?

3.4.2 Kite

Kiteisaspecia typeof aquadrilatera. Thesideswith the samemarkingsin eachfigure
areequal. For exampleAB =AD and BC =CD.

2 0%

These are kites These are not kites

Study thesefiguresand try to describewhat akiteis. Observethat
(i) Akitehas4sides(Itisaquadrilaterd).
(i) Thereareexactly twodistinct consecutive pair sof sidesof equal length.

DO THIS

Takeathick white sheet.
Fold the paper once.

Draw two linesegmentsof different |lengthsasshowninFig 3.12.
Cut along theline segments and open up.

You havethe shape of akite (Fig 3.13).

Hasthekiteany linesymmetry? Fig 3.12

Fold both the diagonal s of the kite. Use the set-squareto check if they cut at
right angles. Arethediagonasequd inlength?

Verify (by paper-folding or measurement) if the diagona sbisect each other.
By folding anangle of thekiteonitsopposite, check for anglesof equa measure.
Observethediagonal folds; do they indicate any diagonal being an angle bisector?

Shareyour findingswith othersand list them. A summary of theseresultsare
given elsawherein the chapter for your reference.

Show that
AABC and
AADC are
congruent .
What do we
infer from
this?

B

A

Fig 3.13
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3.4.3 Parallelogram
A paralelogramisaquadrilateral . Asthe name suggests, it has something to do with

pardld lines.
A B
AB| DC 5 8 o
AB || CD
D C AD||BC
P D
L
QP|ISR @ R LM ||ON QD AB| ED
QS|IPR © Y LOJIMN & BC|FE
S
These are parallelograms These are not parallelograms

Study these figures and try to describe in your own words what we mean by a
paralelogram. Shareyour observationswith your friends.

DO THIS

Taketwo different rectangular cardboard strips of different widths (Fig 3.14).

P

Strip 1 Fig 3.14 Strip 2

v

Placeonestrip horizontaly and draw linesalong
itsedgeasdrawninthefigure(Fig 3.15).

Now placetheother stripinadant position over
thelinesdrawn and usethisto draw two morelines

v

asshown (Fig 3.16). Fig 3.15
Thesefour linesencloseaquadrilateral. Thisismade up of two pairsof paralel lines
(Fig3.17).

[ S ]
/7 7

Fig 3.16 Fig 3.17
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Itisaparallelogram.

A parallelogramisaquadrilateral whoseoppositesidesareparallel.

3.4.4 Elements of a parallelogram D C
Therearefour sdesandfour anglesinaparalelogram. Someof theseare / /
equal. Therearesometermsassociated withtheseelementsthatyouneed B

toremember.
GivenaparalelogramABCD (Fig 3.18).

AB and DC, areoppositesides. AD and BC form another pair of oppositesides.

ZA and ZC areapair of oppositeangles; another pair of opposite angleswould be
ZBand £D.

AB and BC areadjacent sides. Thismeans, oneof the sides startswherethe other

ends. Are BC and CD adjacent sidestoo? Try tofind two more pairsof adjacent sides.
ZA and £B areadjacent angles. They areat theendsof thesameside. £B and £C
areaso adjacent. I dentify other pairsof adjacent anglesof the parallelogram.

DO THIS

Take cut-outs of two identical parallelograms, say ABCD and A’'B’C’'D’ (Fig 3.19).

B pig3ig A

B’
Here AB issameas A’B’ except for the name. Similarly the other corresponding
sidesare equal too.

Place A’B’ over DC. Dothey coincide?What canyou now say about thelengths

AB and DC? L
Similarly examinethelengths AD and BC . What do you find?

Fig 3.18

A

Youmay asoarriveat thisresult by measuring AB and DC.

Property: The opposite sides of a parallelogram are of equal length.

TRY THESE

Taketwo identical set squareswith angles30° —60° —90° NG
and placethem adjacently toform aparallelogramasshown
inFig 3.20. Doesthishelp youto verify the above property?

You canfurther strengthenthisidea D e C
throughalogicd argumentaso. /"7 3
Consider aparallelogram 4
ABCD (F|g 321) DraW A Bad B 2 3 4 5 6 7 8 9 10 1 12 13

any one diagonal, say AC. Fig 3.21 Fig 3.20
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Looking at theangles,
L1=/2 ad 4£3=2/4 (Why?)
SinceintrianglesABC andADC, £1=2/2, £3=/4

and AC iscommon, so, by ASA congruency condition,
AABC = ACDA (How isASA used here?)

Thisgives AB=DC ad BC=AD.
Example 3: Findtheperimeter of the parallelogram PQRS (Fig 3.22).
Solution: Inaparaleogram, the opposite s deshave samelength.

Therefore, PQ=SR=12cm ad QR=PS=7cm S R
/ /7cm
p Q

So, Perimeter=PQ + QR + RS+ SP

=12cm+7cm+12cm+7cm=38cm 12 cm

3.4.5 Angles of a parallelogram Fig 3.22

We studied aproperty of parallelograms concerning the (opposite) sides. What canwe
say about theangles?

DO THIS

Let ABCD beaparalelogram (Fig 3.23). Copy it on
atracing sheet. Namethis copy asA’'B’C’'D’. Place
A’B’C’'D’ on ABCD. Pinthem together at the point
wherethediagonalsmeet. Rotatethetransparent sheet
by 180°. Thepardleogramsstill concide; but you now
find A’ lying exactly on Candvice-versa; smilarly B’
liesonD andvice-versa

Fig 3.23

Doesthistell you anything about the measures of theanglesA and C? Examinethe
samefor anglesB and D. State your findings.

Property: The opposite angles of a parallelogram are of equal measure.

TRY THESE

Taketwo identical 30° —60° —90° set-squaresand form aparallelogram asbefore.
Doesthefigure obtained hel p you to confirm the above property?

i You canfurther judtify thisideathrough logica arguments.
— D — —
If AC and BD arethediagondsofthe /T 213
parallelogram, (Fig 3.24) you find thet A
£1=/2 ad £3=/4 (Why?) AT Fig 3.24

e
~.
~
~
~
~
~..
~
~.
~
s
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Studying AABC and AADC (Fig 3.25) separately, will help you to seethat by ASA

congruency condition,
AABC = ACDA (How?)
2.3 ¢
4“‘4’ """"
. .
Fig 3.25

This showsthat #B and D have same measure. In the same way you can get

mZA =m £C.

Example 4: InFig3.26, BEST isaparallelogram. Find thevaluesx, yand z
T
Solution: Sisoppositeto B.

So, x =100° (oppositeanglesproperty)
y = 100° (measureof angle corresponding to £x)
z=80° (snce Ly, Zzisalinear pair)

Wenow turn our attention to adjacent anglesof aparallelogram.
InparallelogramABCD, (Fig 3.27).

ZA and £D are supplementary since D
DC|| AB and with transversal DA , these /
two anglesareinterior opposite. A B
ZA and £B area so supplementary. Canyou Fig 3.27
say ‘why’?

AD || BC and BA isatransversal, making ZA and /B interior opposite.

| dentify two more pairsof supplementary anglesfromthefigure.
Property: Theadjacent anglesin a parallelogramare supplementary.
Example 5: Inaparalelogram RING, (Fig 3.28) if m£R =70°, find all the other
angles.

Solution: Given m«ZR=70°

Then m«N = 70°

because ZR and £N are opposite angles of aparallelogram.

G N

70°

Since ZR and £ are supplementary,

m«| = 180° — 70° = 110°
Also, m£G = 110° since ZG isoppositeto /I
Thus MZR = m«N = 70° and m41 = mzG = 110°

Fig 3.28
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HE THINK, DISCUSS AND WRITE Ul

After showing mZR = m«N = 70°, can you find m«Il and m£G by any other
method?

3.4.6 Diagonals of a parallelogram

=" Thediagonalsof aparadleogram, ingeneral, arenot of equal length.
(Didyou check thisinyour earlier activity?) However, thediagonals
of aparallelogram havean interesting property.

D =-C
DO THIS \ _______________ \

~.

Find themid point of AC by afold, placing ConA. Isthe
mid-point sameasO?

Doesthisshow that diagonal DB bisectsthediagona AC at the point O?Discussit
withyour friends. Repest theactivity tofindwherethemidpointof DB couldlie.

Property: The diagonals of a parallelogram bisect each other (at the point of their

intersection, of course!) - y — C
Toargueandjustify thisproperty isnotvery ~ \ e ST

difficult. From Fig 3.30, applying ASA criterion, it \ 8 _____________ \

iseasy to seethat A : 3 g
AAOB = ACOD (HowisASA used here?) Fig 3.30

Thisgives AO=CO ad BO=DO
Example 6: InFig 3.31 HELPisaparallelogram. (Lengthsarein cms). Given that

OE=4andHL is5morethan PE?Find OH. P L
Solution :If OE=4thenOPdsois4 Why?) /™. T
So PE=8, Why?) /e 0 e 4\
Therefore HL=8+5=13 H ~E
Fig 3.31
1

Hence OH = 2% 13 =6.5(cms)
B EXERCISE 3.3 5 .

1. Givenaparalelogram ABCD. Complete each ‘ ___________

satementdongwiththedefiniionorpropertyused. " 0
A= B

(i) AD=.... () £DCB=......
@iy OC=...... (iv) mZDAB+m«CDA =.......
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2. Congder thefollowing parallelograms. Find theval uesof theunknownsx, y, z

D

i) x 50°
Alz \QQ;Z X z
0 (i)
; A
/ B 3 2
L]
\é / 3 80°
(iii) (iv) v)

3. Canaquadrilateral ABCD beaparaleogramif
() «D+«£B=180°? (i) AB=DC=8cm,AD=4cmandBC=4.4cm?
@iy £A =70°and LC=65°?
4. Draw aroughfigureof aquadrilatera that isnot aparallel ogram but hasexactly two oppositeangles
of equa measure.

5. Themeasuresof two adjacent anglesof apardlelogramareintheratio 3: 2. Find themeasure of each
of theanglesof theparallelogram.

6. Two adjacent anglesof apardleogram have equa measure. Findthe
measure of each of theanglesof the parallelogram.

7. Theadjacent figureHOPE isapardldogram. Find theanglemeasures
X, y and z. State the propertiesyou useto find them.

8. The following figures GUNS and RUNS are parallelograms.
Findxandy. (Lengthsareincm)

0] (ii)
S 26 N S
3x/ /8
G U

3y—-1

K E

S
o !
OQ

U

\ X/
7
v

;Y 709
R — L
I C

Intheabovefigure both RISK and CLUE areparallelograms. Find thevaue of x.
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10. Explainhow thisfigureisatrapezium. Which of itstwo Sdesarepardld?(Fig 3.32)

N M D C
‘0

80° 120°

K L A B
Fig 3.32 Fig 3.33 130°

11. FindmzCinFig3.33if AB||DC. ©

12. Find the measure of ZPand £Sif SP||RQ inFig 3.34.

(IfyoufindmR, istheremorethanonemethodtofindmsP?) pV” Fig 3.34

3.5 Some Special Parallelograms

3.5.1 Rhombus
We obtain aRhombus (which, you will see, isaparallelogram) asaspecia case of kite
(whichisnot aaparalelogram).

DO THIS

Recall the paper-cut kiteyou made earlier.
A A

C — C ||
Kite-cut Rhombus-cut

When you cut along ABC and opened up, you got akite. HerelengthsAB and
BCweredifferent. If youdraw AB = BC, thenthekiteyou obtainiscaled arhombus.

Note that the sides of rhombusareall of same
length; thisisnot the casewith thekite.

A rhombusisaquadrilateral with sdesof equal
length.

Sincetheoppostesidesof arhombushavethesame
length, itisdsoaparaldogram. So, arhombushasall
the properties of a parallelogram and also that of a
kite. Try tolist them out. You canthen verify your list
with thecheck lis summarisedinthebook e sewhere. Kite Rhombus
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Themost useful property of arhombusisthat of itsdiagonals.
Property: The diagonals of a rhombus are perpendicular bisectors of one another.

DO THIS

Takeacopy of rhombus. By paper-folding verify if the point of intersectionisthe
mid-point of each diagonal. You may a so check if they intersect at right angles, using
the corner of aset-square.

Hereisan outlinejustifying thisproperty using logica steps.

ABCD isarhombus(Fig 3.35). Thereforeit isaparallelogram too.
Sincediagonalsbisect each other, OA=0C and OB =0OD.
We have to show that mZAOD = m£COD = 90°

It can be seen that by SAS congruency criterion Fig 3.35
AAOD = ACOD Snce AO=CO  (Why?)

Therefore, m~ZAOD =m £ZCOD

Since ZAOD and ZCOD arealinear pair, AD=CD  (Why?)

m ZAOD = m ~COD = 90° OD=0D

Example 7:
RICEisarhombus(Fig 3.36). Find x, y, z. Justify your findings.
Solution: E
x= OE y=0R z = sdeof therhombus

= Ol (diagonashisect) = OC (diagonashisect) =13 (all sdesareequal ) R

=5 =12 Fig 3.36
3.5.2 Arectangle e o
A rectangleisaparallelogramwith equal angles(Fig 3.37).
What isthefull meaning of thisdefinition? Discusswith your friends.
If therectangleisto be equiangular, what could be x° x°
the measure of each angle? Fig 3.37
L et the measure of each anglebex®.
Then 4x° = 360° (Why)?
Therefore, x° =90°

Thuseach angleof arectangleisaright angle.
So, arectangleisaparallelogram inwhich every angleisaright angle.

Beingapardleogram, therectanglehasoppositesidesof equd lengthanditsdiagonas
bisect each other.
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Inapardleogram, thediagona scan beof different lengths. (Check this); but surprisngly
therectangle (being aspecial case) hasdiagona sof equal length.
Property: The diagonals of a rectangle are of equal length.

< - (j I)
~, e (:
~, -
~, .
-, -
. -
. -
. -
~, .
. .
-, -
~, -
~ -
. -
. .
-~ -
e o*
~o?

-
PN
~,
- .
. ~,
- ~
L .
.
- ~
- -,
L ~,
- .,
- -~
- ,
- ~,
L .~
- S

: B A = B A = B
Fig 3.38 Fig 3.39 Fig 3.40

Thisiseasy tojustify. If ABCD isarectangle (Fig 3.38), thenlooking at triangles
ABC and ABD separately [(Fig 3.39) and (Fig 3.40) respectively], wehave

AABC=AABD
Thisisbecause AB=AB (Common)
BC=AD (Why?)

mZA =m«B =90° (Why?)
The congruency followsby SAScriterion.
Thus AC=BD
andinarectanglethediagonals, besidesbeing equal inlength bisect each other (Why?)

Example 8: RENT isarectangle (Fig 3.41). Its diagonals meet at O. Find X, if
OR=2x+4and OT =3x + 1.

Solution: OT ishalf of thediagonal TE, T AN
OR ishalf of thediagonal RN . ’
Diagonasareequa here. (Why?) .
So, their halvesarealso equal. /:*:\0

Therefore 3X+1=2x+4 /;“
or X=3 '/.' *

3.5.3 A square RE g
A squareisarectanglewith equal sides. Te : L Flg34l
This means a square has al the ]

propertiesof arectanglewithan additiond
requirement that al thesideshaveequal
length.

The square, liketherectangle, has
diagonasof equa length.

Inarectangle, thereisno requirement

‘ ,
N
"

.
o
9,
O’ "
0' ‘\
p

B
0' “
O’ ’5
4 .,
7 .
B I I .
/ N .,
T

BELT isasquare, BE=EL =LT=TB
ZB, ZE, ZL, LT areright angles.

for the diagonalsto be perpendicular to
oneanother, (Check this).

BL=ETand BL LET.
OB = OL and OE = OT.
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Inasquarethediagonals.
(i) bisect oneanother (sguarebeing aparalelogram)
(i) areof equd length (squarebeing arectangle) and

(i) areperpendicular to oneanother.
Hence, we get thefollowing property.

Property: The diagonals of a square are perpendicular bisectors of each other.

DO THIS ST

Takeasquare sheet, say PORS (Fig 3.42).

Fold aong both thediagonals. Aretheir mid-pointsthe same?
Check if theangleat Ois90° by using aset-square.
Thisverifiesthe property stated above.

\6 0"

o
0" \6

0' ‘Q

Wecanjustify thisalso by arguing logically: Fig 3.42

ABCD isasguarewhose diagonalsmeet at O (Fig 3.43). D . C
OA = OC (Sincethesguareisaparallelogram)
By SSScongruency condition, we now seethat
AAOD =ACOD (How?)
Therefore, msZAOD = mZCOD )
Theseanglesbeing alinear pair, eachisright angle. N

.
) {o)
o,

3

0" “

.

B EXERCISE 3.4
1. Statewhether Trueor False.

(& All rectanglesaresquares (e) All kitesarerhombuses.
(b) All rhombusesareparalelograms (f) All rhombusesarekites. :
(c) All squaresarerhombusesandasorectangles (g) All parallelogramsaretrapeziums.
(d) All squaresarenot parallelograms. (h) All squaresaretrapeziums.

2. ldentify dl thequadrilatera sthat have.
(@ foursdesof equal length (b) fourrightangles

3. Explainhow asquareis.
() aquedrilatera (i) apadldogram (i) arhombus (iv) arectangle

4. Namethequadrilateralswhosediagonals.

(i) bisecteachother (i) areperpendicular bisectorsof eachother (i) areequa
A D

5. Explainwhy arectangleisaconvex quadrilatera.

—“‘
“““
___
___
»'—

6. ABCisaright-angledtriangleand O isthemid point of theside
oppositetotheright angle. Explainwhy Oisequidistant fromA,
B and C. (Thedotted linesaredrawn additionally to help you). B C
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HEE THINK, DISCUSS AND WRITE Ul

1. Amasonhasmadeaconcretedab. Heneedsit to berectangular. Inwhat different
wayscan hemakesurethat itisrectangular?

2. A sguarewas defined as arectangle with all sidesequal. Can we defineit as
rhombuswith equal angles? Explorethisidea.
3. Canatrapeziumhaveal anglesequal ? Canit haveal sdesequa ? Explain.

— WHAT HAVE WE DISCUSSED? —

Quadrilateral Properties

Parallelogram:
A quadrilateral
with each pair of
opposite sides
padld.

(1) Oppositesidesareequal.
(2) Oppositeanglesareequal.
(3) Diagonalsbisect oneancther.

A

S R
Rhombus: () Allthepropertiesof aparallelogram.
A pardlelogramwith sides (2) Diagondsareperpendicular to each other.
of equd length.
P Q
Rectangle: N M (1) All thepropertiesof aparallelogram.
A parallelogram (2) Eachoftheanglesisarightangle.
witharightangle. [0, | (3 Diagonasareequal.
S R
Square: A rectangle
with sides of equal 1 4 All thepropertiesof aparallelogram,
length. rhombusand arectangle.
P ' Q
Kite: A quadrilateral D i i
with exactly two pairs (1) Thediagonadsareperpendicular
of equal consecutive to oneanother
Sdes A C | (2) Oneof thediagonalsbhisectstheother.
(3) Inthefigurem«B =m«D but
B mM£LA = m«C.
§ J
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