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Learning Outcomes

After completing this chapter, you will be able to : i e Al
i define a quadrilateral and name its sides, vertices, ang.(ﬁ]

1 identify the adjacent and opposite sides of a quadrilateral.

1 identify the interior and exterior of a quadrilateral.

s. i ]
- differentiate between convex and concave quadnlatera v oblems. :
1 define the angle sum property of a quadrilateral and apply it in solving p “ 1

7 identify various types of quadrilaterals.

ADRILATERALS L
A 51mple closed f1gure bounded by four line segments is called a quadrilatera
"The given ﬁgures s are qu;drllgeralé as they are closed and Thave four line segments.

i R ———————

Let us consider a quadrllateral PQRS. R
A quadrilateral PQRS has :
() four vertices, namely PO Riand S
(zz) four 51des, ~namely PQ, OR, RS landeSE
(zzz) four angles, namely ZQPS ZPSR, ASRQ and ZRQP. el |
(w) “two diagonals, namely PR";ﬁaT O T =
" The line segments j joining the opposite vertices of a quadnlateral are called its diagonals.

Two diagonals divide the quadrllateralwmto four tr1ang1es

Q
‘\
\

\
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Adjacent Sides
In quadrilateral PQRS, two sides PQ and QR having a common end pomt Q are ad]acent sides.
‘Similarly, QR and RS, RS and SP, SP and PQ are ad]acent 51des of the quadnlateral PQRS.

ean———

Ci*wwos";m Sides
The sides PQ and SR are opposite sides. Similarly, PS and QR are opposite sides.,
The opposite sides do not have any common.end-point. ..\

@ Mathematics—6




§
LEEAgES

\tlv
o " 1 ()
l\\“ .\\\)'\“ .\\\( A ‘\}\‘\‘\l\“‘(l;l\\“\\ h&\\'\“)" a common alde are l'.\“(‘(‘ it
st AL 4 and Lo are wiace s lea : :
‘_‘“_\\‘ 1\ A3 ‘ l‘ l ¢ ‘t\\l nl .\l\)"‘\l ] h‘\\vn\v‘ common -"'llh‘ l‘f"’.
S8 and &N ZR and <£Q, £Q s
s 1 £Q, £Q and ZI' are diacent
Cquad lateral PQRS are adjacent angle
\
\
‘.

o8 of a qu adlrd W
pwe angy a {ud ilateral that have no common arm are called n‘vlumlu ,mp‘\f"'.

o \ IR /P
u\\\h\\‘\km\ PORS, ZP and £ZR are et TR : :
: and £R are opposite ‘“‘Hl‘“‘- Similarly, 20 and Z5 are nmnr,nu .lll',"‘t”‘,

mv

et - d Exterior of at wadrilateral ®

Consider & f\““t‘\‘il\\lt‘\‘\\\ ABCD. It is a plane figure. All points in u (

the plane of the \1\“\\d"l\~\tcm\ ABCD are divided into three parts T . M na

i \ The ri PR i ' ! ™
Juterts gion lh.a region inside the quadrilatcral i8 P ' . R :
called the interior of the quadr‘\\ateml. Each point of this ‘ Y ) :

sart 18 called an interior point of the quadrilateral. In the \ ? f

figure LMXY,Zare interior points of the quadrilateral. A Q B
puterior Regior The part of the plane lying outside the boundary ABCD is called the exterior

region of the quadrilateral. Each point of this part is called an exterior point of the

qu;\drilateral. In the figure, R, S, N are exterior points.

i Hie bowmdary : The points T PQ which lie on the boundary are said to be on the (.‘u.,u,lri\,\\('m\.

ht,if-.,f-'."g?i;dl.!f’w:'(.';: g._,ﬂa;}:ﬁ
The interior of the quadrilateral ABCD together with its poundary i8 calle
region ABCD.

wple 1 Name the sides, angles and vertices of the following quadri\

d the quadril ateral

ateral. What are the

Exampit
names for line segments PR and QS?

Solution @ In quadrilateral PQRS, Q ‘;{
Vertices are P, Q, R and S. £
Gides are PQ, QOR, RS and SP. ,
Angles aze ZQFS, RN /SRQ and ZRQP. P ' S
The line segment PR and QS are diagonals of the above qua\dri\;\tcr..\\.

Example 2 ¢ [s the adjacent figure a quadrilatera\? Give reason. S R E

The given figure consists of four line segments PQ, QS, PR and SR.

gince these line segments intersect at a point other than their end
points, therefore, figure is not a quadrilntem\,

Qolution

exX AND CONCAVE QUADRILATERALS t Q

CONVER AT

’ ~:acirtiate i
ConveX (AL rilateral

A ""{;adrilateral is called a convex quadrilateral, if the meas [ its eac '
- A \easure of its each angle is less than 180°.

Tn a convex quadrilatefal, the line containing any side of RO, P
on the same side of it. g any side of the quadrilateral has the remaining

Maahenati<s=o @
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Both the diag
ritcztm‘ai

alled a
les is @ reflex angl€

ave quadrilatcml gince,
], points p and Q lie o the opposit
R does not lie in its interior.

X quadril

RS and the diagonal

In this chapter, W€ ghall be dealing on

Remember : If a line segment joining any two points in the int
quadrilateral, otherwi

lie wholly within it, then it 18 @ concave
ANGLE SUM PROPERTY OF A QUADRILATERAL

Consider the quadrilateral ABCD.

Draw diagonal AC.
al AC divides the quadrilateral nto two triangle
A=) g )

JC = /8 4 ()
gle is 180°.

...(111)
...(iv)

Concave Quad
ateral i8 €

A quadt‘il
of the ang

Jeast one
PQRS 15 2 conc
In this quadrilatera

aterals.

erior of 4 9
s it 18 A4 F

Diagon.

Now,

e sum of the angles of a trian
41+43+4D=180°
/2 + /4 + /B =180°

We know that th
-~ In A ADC,

In AABC,
Adding (iii) and (iv), we get
41+43+£D+42+44+[B
=>(£1+£2)+(4D+£B)+(43+44)=

From (i) and (ii), we g ot
A + /B + et AD

Hence, th
Example h: '?%?ﬂifiege aqg{ﬁgf‘?jﬁw

: - angles of a uadri o'
Solution : Let the fourth angleqbe : lateral are 100° 80° and 110%

Since, the sum of f .
our angles of a quadril :
¥ & 100e 80 PIOEE 36(({; T o
X 290° = 3600

=180° + 180°
360°

= 360°

=>

=

= X = 3600 - 2900
X = 700

The fourth angle is 70°.
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find the fourth angle.



. OF QUADRILATERALS

caele © A quadrilateral ir i '

6 ateral in which ¢ ite si

T ias Sack At T ;S\ k\)\ﬁ)ﬁ»:;kt‘tg‘r ;;;:‘: ;l\ru equal Dy TR 1 C
, ctangle, ;

: S e &)
;ﬂid b
in which

the given figure ABCD is a rectangle
AB = DC; AB||DC
AD = BC; ADIIBC Al H
LA = LB = LC = /D = 9Q° | :

il

B . uare: A rectangle in which all f :
|, 54 ke 8 ‘\\huh all four sides are equal is called a s ‘
: o ] *h
AB =BC = CD = DA
LA = LB = JC = ZD = 9(°
A B

| 1’,u-alieiogl‘am * A quadrilateral in whi i
ch both pairs of i i
opposite sides :
pposite sides D C

ure parallel is called a parallelogram.
n the given figure, ABCD is a parallelogram in which
AB = DC, AB|IDC
nd  AD=BC AD|BC

j‘

| fhink and Answer |
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§ | Rhombus : A parallelogram in which all sides are equal is called a rhombus. b

In the given figure, ABCD is a rhombus. in which

AB || DC; AD|IBC

AB=BC =CD =DA e
A 1}

sides is called a trapezium.

A : B

connect the pairs of diagonally opposite holes on a carrom board, what will be the
re of the four angles formed at the intersection? B

A

and
quadrilateral having exactly one pair of parallel

5, Trapezium : A
D G

A B

In the given figure, ABCD 1s a trapezium in which AB | DC.
A iCrapezium is said to be an isosceles trapezium if its non—parallel sides
are equal ie., AD = BC.

% Kite : A quadrilateral is a Kite, if it has two pairs of equal adjacent sides.
;_“I&;iﬁ}‘)osite sides are unequal:

wI,Eﬂ‘e given figure,,ABCD is a kite.
Where, AB = BC, AD = CD

_ but  AD = BC and AB # DC.. .-
Mathematics—()




