SUNPER A8 o QUADRILATERALS
AND POLYGONS

QUADRILATERALS

A closed plane figure bounded by four line segments is called a quadrilateral.
In the adjoining diagram, ABCD is a quadrilateral. D

It has

four sides — AB, BC, CD and DA

four (interior) angles — ZA, £B, ZC and ZD
four vertices — A, B, C and D y
two diagonals — AC and BD. i B

Sum of (interior) angles of a quadrilaieral is 360°

In the adjoining figure, ABCD is any quadrilateral,,Diagonal AC divides it into two
triangles. We know that the sum of angles of a triangle is 180°,

in AABC, Z1 + ZB + £2 = 180° ...(2Q)
in AACD, Z4 + ZD + £3 = 180° ...(;2)
On adding (z) and (i7), we get
Z1 + Z4 + £ZB + £ZD + Z£2 + £3 g360°
= ZA + ZB + £ZD + £C = 360° (from figure)
Hence, the sum of (interior) angles of a quadrilateral is 360°.

m From the adjoining diagram; calculate the value of x.

Solution. As the sum of (interior) angles of a quadrilateral is
360°,
90° + 110° + 83° + LABC = 360°
— «ZABC = 360° — 90° — 110° — 83° = 77°.
As ABE is a straight line,
x + ZABC = 180°
x = 180° — 77° CZABC = 77°)
= 108°.

D

—
ES

If the angles of a quadrilateral are in the ratio 5 : 8 : 11 : 12, find the
angles.

Solution. Since the angles of the quadrilateral are in the ratio 5 : 8 : 11 : 12, let
these angles be 5x, 8x, 11x and 12x.

As the sum of angles of a quadrilateral is 360°,
5x + 8x + 11x + 12x = 360°
= 36x = 360°
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= g = 10"
The angles of the quadrilateral are
5 x 10°, 8 x 10°, 11 x 10° and 12 x 10° i.e. 50°, 80°, 110° and 120°.

1. If three angles of a quadrilateral are 70°, 83° and 112°, find the fourth angle.

e

X

102 750

f

2. From the adjoining diagram, find the value of x. i
[ >
i

'

. If two angles of a quadrilateral are 76° and 138° and the other two angles are equal, find the measure
of equal angles.

4. A quadrilateral has three interior angles each equal to 95°. Find the size of the fourth interior

angle.

5. If one of the angles of a quadrilateral is 210° and tl@mining three angles are equal, find the
measure of the equal angles. 0
Note. It is a re-entrant quadrilateral. (J

o
6. If the angles of a quadrilateral are x°, (x — é}f —30°) and (x + 10°), find

(1) x (ii) t & es of the quadrilateral.
7. If the angles of a quadrilateral are i ratio 2 : 3 : 4 ; 6, find the angles.

8. Three angles of a quadﬁlateri@ the ratio 3 : 5 : 6. If the fourth angle is 80°, find the other angles
of the quadrilateral.

9. Two angles of a quadrilateral are 78° and 87°. If the other two angles are in the ratio 5 : 8, find the
size of each of them.

10. In a quadrilateral ABCD,AB || DC. If ZA : ZD=2:3 and £B : ZC =7 :8, find the measure of each
angle.

11. From the adjoining figure, find (3x +10)°

(i) x (i1) £ZDAB
(iif) ZADB

o, g s " ——— &
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PARALLELOGRAM SR
D :

A quadrilateral in which both pairs of opposite sides are parallel
is called a parallelogram.

In the adjoining quadrilateral, AB || DC and AD || BC, so __
ABCD is a parallelogram. A B
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(i) The opposite sides of a parallelogram are equal. ' o\t
(ii) The opposite angles of a parallelogram are equal.
(iit) Each diagonal bisects the parallelogram. 3‘,-
. 1 >

Given. A parallelogram ABCD. 3
To prove. (i) AB = DC and AD = BC
(ii) ZB = ZD and ZA = ZC
(iii) Area of A ABC = area of A ACD
and area of A ABD = area of A BCD
Construction. Join AC and BD.

~ Proof.
| y T M e SN U f}: 3 5
| In AABC and ACDA
| 1. Ll=44 1. Alt. Zs,asAB || DC and AC cuts them
2. Z3=L2 2. Alt. Zs, as AD || BC and AC cuts them
| 3. AC=AC 3. Common
| 4. AABC=ACDA 4. A.S.A. axiom of congruency
(i) AB=DC andAD =BC ‘c.p.c.t.
(1) £B=4£D ‘c.p.c.t. &
and ZA=ZC Addiﬁﬂnd 2,21+ £L2=43 + L4
(iii) area of AABC = area of ACDA Aﬁ = A CDA and congruent
\ gles have equal area.

| B % (area of parallelogram ABC@
|
| = AC bisects parallelogram AB
| l Similarly, AABD=ACD

= area of AABD = area of A

= BD bisects parallelogram ABCD

~ QlElDi
Theorem 2

The diagonals of a parallelogram bisect each other.

_ Given. A parallelogram ABCD whose diagonals AC and BD
intersect at O.

1. Alt. Zs, as AB || DC and AC cuts them

2. Alt. Zs, as AB || DC and BD cuts them

3. Opp. sides of a || gm are equal, Theorem 1
~ 4. AS A axiom of congruency
‘c.p.c.t’
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Theorem 3

If a pair of opposite sides of a quadrilateral are equal and parallel, . T A -
it is a parallelogram. SN
Given. A quadrilateral ABCD in which AB || DC and AB = DC. 11,..”

To prove. ABCD is a parallelogram. G P W

Construction. Join AC.
Proof.

Statements Reasons

In AABC and ACDA

1. Z1 = 22 1. Alt. Zs, as AB || DC and AC cuts them
2. AB = DC 2. Given

3. AC = AC 3. Common

4, A ABC = A CDA 4. S.A.S. (axiom of congruency)

5. ZACB = ZCAD 9. ‘c.p.et.’

6. AD| BC | 6. AC cutsAD and BC, and alt. Zs are equal

Hence, ABCD is a parallelogram By definition
Q.E.D.

Properties of a parallelogram

* Both pairs of opposite sides are parallel (by definition).
* Both pairs of opposite sides are equal.

 Both pairs of opposite angles are equal.

* The diagonals bisect each other.

 Each diagonal bisects the parallelogram.

Some special parallelograms

Rectangle !

If one angle of a parallelogram is a right angle then it is called a ‘H“nn
rectangle. t

In the adjoining parallelogram ABCD, ZA = 90°, so it is a
rectangle. A

Properties of a rectangle
Since every rectangle is a parallelogram, therefore, it has all the properties of a
parallelogram. Additional properties of a rectangle are:
e All the (interior) angles of a rectangle are right angles.

In the above diagram, ZA = ZB = ZC = ZD = 90°.
* The diagonals of a rectangle are equal.

In the above diagram, AC = BD.

Rhombus

If two adjacent sides of a parallelogram are equal, then it is called a
rhombus.
In the adjoining parallelogram, AB = BC, so ABCD is a rhombus.
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Properties of rhombus

Since every rhombus is a parallelogram, therefore, it has all the properties of a
parallelogram. Additional properties of a rhombus are :

* All the sides of a rhombus are equal.
In the above diagram, AB = BC = CD = DA.

* The diagonals of a rhombus intersect at right angles.
In the above diagram, AC 1L BD.

* The diagonals bisect the angles of a rhombus.

In the above diagram, diagonal AC bisects ZA as well as ZC and diagonal BD bisects
/B as well as ZD.

Square 5 o, ol
If two adjacent sides of a rectangle are equal, then it is called a square. ol

Alternatively, if one angle of a rhombus is a right angle, then it is called % O
a square. 0 2
In the adjoining rectangle, AB = BC, so ABCD is a square. ;'r t—» -

Properties of a square

Since every square is a parallelogram, therefore, it has all the properties of a parallelogram.
Additional properties of a square are :

* All the interior angles of a square are right angles.
In the above diagram, ZA = ZB = ZC = ZD = 90°.
* All the sides of a square are equal.
In the above diagram, AB = BC = CD = DA,
* The diagonals of a square are equal.
In the above diagram, AC = BD.
* The diagonals of a square intersect at'right angles.
In the above diagram, AC 1L BD.
* The diagonals bisect the angles of a square.

In the above diagram, diagonal AC bisects ZA as well as ZC and diagonal BD bisects
/B as well as ZD.

In fact, a square is a rectangle as well as rhombus, so it has all the properties of a
rectangle as well as that of a rhombus.

Trapezium
> C

A quadrilateral in which one pair of opposite sides is parallel is i
called a trapezium.
The parallel sides are called the bases of the trapezium.
In the adjoining quadrilateral, AB || DC, so ABCD is a trapezium. x > :
Property of a trapezium
* Co-interior angles of a trapezium are supplementary angles.

In the above diagram, ZA + ZD = 180° and £B + £ZC = 180°.
Isosceles trapezium D “ c

If two non-parallel sides of a trapezium are equal then it is called an
isosceles trapezium.

In the adjoining quadrilateral, AB || DC and AD = BC, so ABCD is an | \
isosceles trapezium. A > =¥




. 286 MASTERING MATHEMATICS — VIII ‘

Properties of an isosceles trapezium

e Co-interior angles are supplementary angles.

In the above diagram, ZA + ZD = 180° and ZB + £C = 180°
e Angles on the same base are equal.

In the above diagram, ZA = ZB and £C = Z£D.
e Diagonals are equal (in length).

In the above diagram, AC = BD.

Kite
A quadrilateral in which two pairs of adjacent sides are equal is called ,

a kite.

In the adjoining quadrilateral, AB = BC and AD = CD, so ABCD is a
kite.

Properties of a kite H

e The diagonals of a kite intersect at right angles.
In the above diagram, AC L BD.
* In the above diagram, ZA = ZC.
* In the above diagram, OA = OC.
* In the above diagram, diagonal BD bisects ZB as xfell as ZD.

e In the above diagram, diagonal BD divides theskite into congruent triangles. Here
A ABD = A CBD.

m In the adjoining figure, ABCDW4S a parallelogram.

Find the values of x, y afd 2.

(2x + 2) cm
>

Solution. Given, ABCD is a parallelogram.
3x — 1 = 2x. k2 (opp. sides are equal) X
= % =3 B @x-1em B
L= 2B E. (opp. Zs are equal)
For AADC, ZDCE is an exterior angle
y =50° + ZD (ext. Z = sum of two int. opp. £s)
=50° +102° = 162°.
ZDAB + 102° = 180° (AD || BC, sum of co-int. Zs = 180°)
=  /ZDAB = 180° — 102° = 78°
From figure, z = ZDAB — ZDAC = 78° — 50° = 28°. ’
In the adjoining rectangle ABCD, diagonals intersect p C
at O. If ZOAB = 30°, find
(i) ZACB (it) ZABO
(it) £COD (iv) £BOC. 30° |
Solution. Given, ABCD is a rectangle. i &
(i) ZABC = 90° (each angle of a rectangle = 90°)
ZACB + 30° + 90° = 180° (sum of angles in AABC)
= </ACB = 180° - 30° - 90° = 60°.
(ii) AC = BD (diagonals are equal)

= 2A0 = 2BO (diagonals bisect each other)
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= AO = OB
= ZABO = ZOAB (angles opp. equal sides in AOAB)
=3 ZABO = 30°. (. ZOAB = 30° given)

(ii1) ZAOB + 30° + 30° = 180°
(sum of angles in AAOB)
=3 ZAOB = 180° — 30° — 30° = 120°
ZC0OD = ZAOB = 120°. (vert. opp. £s)
(iv) ZBOC + 120° = 180° (angles on a straight line)
= /ZBOC = 180° — 120° = 60°.

m In the adjoining rhombus ABCD, diagonals intersect 2 g

at 0. If ZABO = 53°, find

(1) ZOAB
(i1) £ADC O
(iiz) £BCD. 53
Solution. Given, ABCD is a rhombus. A B
(1) ZAOB = 90° (diagonals intersect at right angles)
Z0AB + 53° + 90° = 180° (sum of angles in AOAB)

= Z0OAB = 180° — 53° — 90° = 37°,
(11) As diagonal BD bisects ZABC,
/ZABC = 2 ZABO = 2 x+b63° = 106°

ZADC = ZABC =,106% (opp. Zs are equal)
(it1) £BCD + 106° = 180° (AD || BC, sum of co-int. £Ls = 180°)
=5 /BCD = 1803%106° = 74°.
D C
In the adjoining figure, ABCD is a square and CDE
is an equilateral triangle. Find
(1) LAED (it) ZEAB
(iii) reflex ZAEC. e
Solution. Given, ABCD is a square and CDE is an equilateral g’” B
triangle. We know that each angle in a square = 90° and
each angle in an equilateral triangle is 60°.
(i) From figure, ZADE = 90° — 60° = 30°
ED = DC (sides of an equilateral triangle)
AD = DC (sides of a square)
= ED = AD
= /DAE = ZAED (angles opp. equal sides in AAED)
/DAE + ZAED + ZADE = 180° (sum of angles in AAED)
= 2 ZAED = 180° — 30° = 150° (. ZADE = 30°)
= ZAKD = 75°.
(ii) /EAB = 90° — 75° = 15°. (. ZDAE = ZAED = 75°)

(iii) ZAEC = ZAED + #DEC = 75° + 60° = 135°
Reflex ZAEC = 360° — 135° = 225°.
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STITICE N In the adjoining kite, diagonals intersect at O.

If ZABO = 32° and ZOCD = 40°, find
(i) ZABC (it) ZADC
(it1) ZBAD.

Solution. Given, ABCD is a kite.
(1) As diagonal BD bisects ZABC,
ZABC = 2 ZABO = 2 x 32° = 64°.
(i1) £DOC = 90° (diagonals intersect at right angles)
Z0DC + 40° + 90° = 180° (sum of angles in AOCD)
=\ Z0DC = 180° — 40° — 90° = 50°
As diagonal BD bisects ZADC,
ZADC = 2 Z0DC = 2 x 50° ="100%
(i11) As diagonal BD bisects LZADC,
Z0DA = Z0DC = ZODA = 50° (" Z20DE: =a03)
Now ZBAD + ZABD + £ZBDA = 180° (sum of angles in AABD)
= /BAD + ZABO + ZODA = 180°
= ZBAD + 32° + 50° = 180°
= Z/BAD = 180° — 32° — 50° =¢98°.

FELACY M In the adjoining figure, ABCD jisha parallelogram. If P and Q are points
~ on the diagonal BD such, thdt BP = DQ, prove that APCQ is a
parallelogram.
Solution. Since diagonals of a parallelogram bisect each other,

OA = OCand OB = OD

BP = DQ,(given)
. OB-BP 0D -DQ = OP = 0Q.
In AOAP and AOCQ

OA = OC
OP = 0Q (proved above)
LAQOP = £2C0Q (vert. opp. £s)
AOAP = AOCQ (S.A.S. axiom of congruency)
A AP = CQ (e.p-c.t.)
and ZOAP = £Z0CQ (e.pic.t.)
=5 AP || CQ. [*." line AC cuts the lines AP and CQ,

and alt Zs are equal]

Thus, in quadrilateral APCQ, AP = CQ and AP || CQ, therefore, APCQ is
a parallelogram (Theorem 3).
D > (¢

In the adjoining figure, ABCD is an isosceles
trapezium. If ZA = 60°, DC = 20 cm and AD
= 15 em, find the length of AB. 60°

Solution. Through C, draw a straight line parallel to DA A
to meet AB at E. Then AECD is a parallelogram, D .

SO

Example 7.

AE = DC
60°

= AE =20cecm (. DC = 20 cm given) X .
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Also ZCEB = ZA (. CE || DA. corres. Zs are equal)
—  ZCEB = 60° (" ZA = 60° given)
ZB = ZA (. In an isosceles trap., base angles are equal)
= ZB = 60° (.. ZA = 60° given)
. ZECB + ZCEB + 4B = 180° (sum of angles of a A = 180°)
| = ZECB + 60° + 60° = 180°
) = ZECB = 60°
| = ZCEB is an equilateral triangle.
EB = BC
, => EB = 15 cm (" BC = AD = 15 cm given)
' From figure,
| AB = AE + EB =20 cm + 15 cm = 35 cm.
| Hence, length of AB = 35 cm.
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intersect at 0. I"f' |
(i) ZABO
() - ZOCH oS SR

In the adjoining figure, ABCD is a thombus ¢
Find |

(i) £CAB ; (ii)
(iii) ZADC. '

In the adjoining figure, ABCD is a parallelogram and diagonals
intersect at O. Find R 5 -
(iii) ZADC. sy |

In the adjoining figure, ABCD is aﬂi mb
intersect at 0 Prove thai % ] 1-'.“ 4
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In the adjoining ﬁgute ABCIME L ﬁ f”*# an
AP || CQ. Prove that -'; 1{. el
(i) AOAP = AOCQ (ii)
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& POLYGONS

A closed plane figure bounded by line segments is called a polygon.

The line segments are called its sides and the points of intersection of consecutive sides
are called its vertices. An angle formed by two consecutive sides of a polygon inside the
polygon is called an interior angle or simply an angle of the polygon.

A polygon has the same number of angles as it has sides. A polygon is named according
to the number of sides/angles it has :

Triangle
Quadrilateral
Pentagon

Hexagon
Heptagon/Septagon
Octagon

Nonagon
10 Decagon

O 0030 O W

In general, a polygon having n sides is called n-sided polygon or n-gon. Thus, a polygon
having 20 sides is called 20-gon.

f*-‘.‘ ¥

Diagonal of a polygon

Line segment joining any two non-consecutwe Vﬁtlces of a polygon is called its
diagonal.

Convex polygon ’0;'3 : D
If all the (interior) angles of a polygon are% han 180°, it is called
a convex polygon. 0

In the adjoining figure, ABCDEF is @nvex polygon. In fact, it is
a convex hexagon.

Convex
Polygon

Concave polygon

If one or more of the (interior) angles of a polygon is greater than F D

180° i.e. reflex, it is called a concave (or re-entrant) polygon. / \
C

In the adjoining figure, ABCDEFG is a concave (or re-entrant)
polygon. In fact, it is a concave heptagon.

Concave

Polygon -~
Exterior angle of a convex polygon A .
If we produce a side of a convex polygon, the angle it makes with
.the next side is called an exterior angle. D
In the adjoining figure, ABCDE is a pentagon. Its side AB has been
produced to P, then ZCBP is an exterior angle. E

Notice that corresponding to each interior angle, there is an exterior |
angle. 1
Also, as an exterior angle and its adjacent interior angle make a A B P
straight line, we have '

e

r angle + a ,__,_"ﬁwént imemr angle = 180°

Regular polygon
A polygon w mlled regular polygon if all its sides have equal length and all its angles
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Thus, in a regular polygon :

e all sides are equal in length

e all interior angles are equal in size
e all exterior angles are equal in size.

All regular polygons are convex.

Angle Property of a Polygon

Sum of interior angles of a polygon

In the adjoining figure, ABCDE is a pentagon. It has 5 sides and 5
(interior) angles. Take any point O inside the pentagon and join it with
vertices. We notice that 5 triangles are formed.

As the sum of angles of a triangle is 2 right angles, therefore, the sum
of all the angles of the 5 triangles

= (2 x 5) right angles.

Also the sum of angles at the point O = 4 right angles. It follows that the sum of all the
(interior) angles of the pentagon ABCDE = (2 x 5 — 4) right angles.

In fact, this is true about every polygon of n sides. So, we have an important result :

The sum of interior angles of a polygon of r:&ides = (2n - 4) right angles

Sum of exterior angles of a convex polygon

In the adjoining figure, ABCDE is a convex pentagon. It has 5 sides
and 5 interior angles. On putting n = 5 inthe‘above formula, sum
of interior angles of a pentagon ‘

= (2 x 5 — 4) right angles = 6 x400° = 540°. _
The pentagon has 5 exterior angles (the sides are produced in order)

Exterior
and each exterior angle has an adjacent interior angle. E"gl_e
As the sum of an exterior anglesand its adjacent interior angle is \‘/
180°, the sum of all the exterior and the interior angles of a 5 xtorior angles of
pentagon a pentagon

=5 x 180° = 900°.
». The sum of all the exterior angles = 900° — 540° = 360°.
In fact, this is true about every convex polygon. So, we have another important result:

The sum of exterior angles of a convex polygon = 360°

-

From the above two results, it follows that :
2n — 4

* Each interior angle of a regular polygon of n sides = right angles

360°
n

¢ If each exterior angle of a regular polygon is x°, then the number of sides in the regular

polygon = 200"

X

m (i) Find the sum of interior angles of nonagon.

(ii) Find the measure of each interior angle of a regular 16-gon.
Solution. (i) A nonagon has 9 sides. _
Sum of its interior angles = (2 x 9 — 4) right angles = 14 x 90°
= 1260°

* Each exterior angle of a regular polygon of n sides =
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(iz) Each exterior angle of a regular 16-sided polygon
360° 45°

F=-—2—=225 =22 30

. Each interior angle of regular 16-gon = 180° — 22° 30’ = 157° 30".

Example 2. A heptagon has four equal angles each of 132° and three equal angles.
Find the size of equal angles.
Solution. A heptagon has 7 sides.

Sum of its interior angles = (2 x 7 — 4) right angles
=I0ER90°="900°.
Let the size of each equal angle be x°, so we have
4 x 132° + 3x° = 900°
= 3x° = 900° —528° = 372° =S¥ = 124
Hence, the size of each equal angle = 124°.

Example 3. } Is it possible to have a regular polygon whose each interior angle is

105°?
Solution. Given each interior angle = 105°,
so each exterior angle = 180° — 105° = 75°.
:. The number of sides of the polygon = % = %4 = 4%, which is not a

natural number.

Therefore, no regular polygon is pessible whose each interior angle is
105°.

The sum of interior anglesvof & polygon is 2700°. How many sides this
polygon has?

Solution. Let the polygon haye h sides, then the sum of its interior angles
= (2n — 4) right angles = (2n — 4) x 90°
By the question, (2n — 4) x 90° = 2700°
= 2n-4=30 = 2n = 34 = =il
Hence, the polygon has 17 sides.

The ratio between an exterior angle and the interior angle of a regular
polygon is 1 : 8. Find the number of sides in the polygon.

Solution. In a regular polygon, all exterior angles are equal in size and also interior
angles are equal in size.

Let an exterior angle be x, then interior angle is 180° — x.
1

According to given information,

X
180° — x 8
= 8x = 180° — x = 9x = 180° = 20°.

N el —
The number of sides in the polygon = % = 18.

Each interior angle of a regular polygon is 144°. Find the interior angle
of a regular polygon which has double the number of sides as the first

polygon.
Solution. Each interior angle of the first polygon = 144° (given),

each exterior angle of the first polygon = 180° — 144° = 36°
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The number of sides in the first polygon = % = 10

The number of sides in the second polygon = 2 x 10 = 20

Each exterior angle in the second polygon = SSSG = 18>

Each interior angle in the second polygon = 180° — 18° = 162°.

1. Find the sum of interior angles of a : | (o ad TR PR --
(1) hexagon (ii) octagon | -, - Gty rdecagon, - 9 Srs R
2. Find the sum of interior angles of a polygon with 5 3 e i
(1) 11 sides (if) 19 sides (iii) 25 sides. s |
3. Find the measure of each interior angle of a regular | | & T . ;
(i) hexagon (ii) heptagon (iii) octagon ik
(iv) decagon (v) 18-gon (v 24-gon: 12 Inutiitad ¢
4. Find the number of sides of a regular polygon if each of its exterior angles is * ! "

(i) 72° (if) 45° @ @) [ £ ]
5. Find the number of sides of a regular polygon if S’ of i its interior angles i Is
(1) 162° (if) 108° 20° @) 14@1@ o Z;:. 1

6. Find the number of sides in a polygon'if th sumafitsmtennr
(@) 1260° 2 2 ' "

- 7. Isitpossible to have a PﬂIYgon St whose mtenm: angle 1
- () 1800° (ii) 450° (i) 1120°

8. Is it possible to have a regular polygon each of whosa intanﬁr Enghﬂs :.’_’:”V $
T s | (u) 1689 g e -.(i'it):: 1 %.,ti

gon are x°, - 10)°, (xﬁF%@Fﬂ
tagon are m‘ﬂ!ﬂmﬁﬁ“‘r#g{? :
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w A closed plane figure bounded by four line segments is called a quadrilateral. It has
four sides, four (interior) angles, four vertices and two diagonals.

w Sum of interior angles of a quadrilateral is 360°.
= Properties of a parallelogram
Both pairs of opposite sides are parallel.
Both pairs of opposite sides are equal.
Both pairs of opposite angles are equal. &
The diagonals bisect each other. 0
Each diagonal bisects the parallelogram. CJ
s If two opposite sides of a quadrﬂate@re equal and parallel, then it is a
parallelogram. 4
w Properties of a rectangle \
It has all the properties of a par gram. Its additional properties are:
a Each (interior) angle = 90°
@ The diagonals are equal ength).
w Properties of a rhombus
It has all the properties of a parallelogram. Its additional properties are:
O All the sides are equal (in length).
' @ The diagonals intersect at right angles.
@ The diagonals bisect the angles of a rhombus.
w» Properties of a square
It has all the properties of a parallelogram. Its additional properties are:
o Each (interior) angle = 90°.
@ All the sides are equal (in length).
" 0 The diagonals are equal (in length).
J I | s s ﬂ!he diagonals intersect at right angles.
.I'-r. g Dhe ﬂlagonala bisect the angles of a square.
= Properties of an isosceles trapezium
D- _angles are supplementary

e equs I length). A :

21T "ABCD is a kite.
. at right angles

D 000C

l'
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g BD bisects ZB as well as ZD.
0 BD divides the kite into two congruent triangles.
w A closed plane figure bounded by line segments is called a polygon.
w A polygon has the same number of (interior) angles as it has sides.
w Classification of polygons
Convex polygon — all interior angles are less than 180°.
Concave (or re-entrant) polygon — one or more of the interior angles is greater than
180°.
Regular polygon — all sides have equal length and all interior angles have equal
size. Of course, all exterior angles will also have equal size.
w All regular polygons are convex.
w Angle property of a polygon
g The sum of interior angles of a polygon of n sides = (2n — 4) right angles.
0 The sum of exterior angles of a convex polygon is 360°.

w Each interior angle of a regular polygon of n sides = right angles.

n
360°
o

w Bach exterior angle of a regular polygon of n sides =

w If each exterior angle of a regular polygon is x°, then the number of sides in the

polygon = iy
X

[Hint.Reflex angle B = 220°, ZADC = 58° PRl 4°()g

Sum of interior angles is 360°.] "‘

- - g
p‘r g

2. If two angles of a quadrilateral are 76° 37’ and 57° 2y, #ﬂr 3@__ 1“,, ainin N, "'. |
anglemlﬂ"mllerthanthaﬂwt ﬁndm:mglﬂ. ; -~ |

.......




' QUADRILATERALS AND POLYGONS

7. In the adjoining figure, ABCD is a parallelogram. If AB = 2x
+5, CD=y+ 1, AD =y + 5 and BC = 3x — 4, then find the
ratio of AB:BC.

i AE
8. In the adjoining figure, ABCD is a rhombus and EDC is an ! /i
equilateral triangle. If ZDAB = 48°, find [ /
(i) ZBEC (ii) ZDEB ! - ,5
(iii) £BFC. ] SRR e
, 5 |
[Hint. ZBCE = 48° + 60° = 108°, BC = EC|] : i L
E / \148" ,:/
A< ‘ “B
D
9. In the adjoining figure, ABCD is a kite. If ZBCD = 52° and | ,’é:\\
ZADB = 42°, find the values of x, y and z. | | e
[Hint. Join AC.] e ¥ st
int. Join AC. |
X £ /

ol
14\‘ B
N o

10. In the adjoining figure, ABCD is a rectangle. Prove thaw:
BD.

a &
I \>
[Hint. AABC = ABAD.] : ‘S

A B
11. In the adjoining figure, ABCD is a parall am. AM and CN D 77 C
are drawn perpendiculars from A respectively on the ey
diagonal BD. Prove that AM = CN. T R S
[Hint. Prove that AADM = ACBN.] 8 CE )
12. Find the measure (in degrees) of each interior angle of a regular A :
40-gon.

13. Find the number of sides of a regular polygon if each of its interior angle is 1577 30"

14. If the sum of interior angles of a polygon is 3780°, find the number of sides.

15. Find the number of sides in a regular polygon if its interior and exterior angles are equal.

16. Two angles of a polygon are right angles and every other angle is 120°. Find the number of sides
of the polygon.
[Hint. Let the number of sides be n, then 2 * 90° + (n — 2) x 120° = (2n — 4) x 90°]

17. The sum of interior angles of a regular polygon is twice the sum of its exterior angles. Find the

- number of sides of the polygon.
~ 18. The angles of a hexagon are (2x + 5)°, (3x - 5)°, (x + 40)°, (2x + 20)°, (2x + 25)° and (2x + 35)°.

~ 19. An exterior angle of a regular polygon is one-fourth of its interior angle. Find the number of sides

R -

0. The adj ’ 1 ﬁgumrepresents a part of the regular octagon ABCD....
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