Name
Grade : VI
Subject : Mathematics
Chapter : 3. Understanding Quadrilaterals
U Objective Type Questions ] 1 Marks.
[ I. Multiple choice questions j
1. What is the sum of all the angels of a pentagon? [NCERT Exemplar]
a. 180° b. 360° c. 540° d.720°

2. The number of sides of aregular polygon wher e each exterior angle has a measure of 45° is :

[NCERT Exemplar]

a.8 b. 10 c.4 d. 6
3. Sum of the interior angles of aregular polygon of n sides is : [NCERT Exemplar]
a.nx 90° b. (n-2)x90° c. nx 180° d. (n-2)x 180°
4.1nthetrapezium ABCD, the measure of ZD is [NCERT Exemplar]
a. 55° b. 115° c. 135° d. 125°
D C

99°
A
5. PQRS is asquare. PRand SQ intersect at 0. Then £P0Q is a [NCERT Exemplar]
a. Right angle b. Straight angle c. Reflex angle d. Complet e angle

6. Which of the following is not true for an exterior angle of aregular polygon with n sides ?

[NCERT Exemplar]

0

a. Each exterior angle =22 b. Exterior angle = 180° - interior angle
g " g

0 —2) « 0
con= —20 d. Each exterior angle = \%=2x18"
exterior angles
1.c 2.a 3.d 4.d 5.a 6.d
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E I1. Multiple choice questions j = ,
1. Which of the following is a property of a parallelogram?
a. Opposit e sides are parallel
b. The diagonals bisect each other at right angles
c. The diagonals ar e perpendicular to each ot her
d. All angles are equal
2. Which of the following figures satisfy the following properties?[NCERT Exemplar]
— All sides are congruent. — All angles are right angles.
— Opposite sides are parallel. B
I ﬁ ~ _fﬁ_r‘ | S
P Q | i R S
|
a.P b.Q c.R d. S
3. A quadrilat eral whose all sides, diagonals and angles are equal is [NCERT Exemplar]
a. square b. trapezium c. rectangles d. rhombus
4. The sum of all exterior angles of atriangle is
a. 180° b. 360° c. 540° d. 720°
5.1f the diagonals of a quadrilateral are equal and bisect each ot her, then the quadrilateral
isa [NCERT Exemplar]

(a) rhombus (b) rectangle (c) square (d) parallelogram
6. How many diagonals does a hexagon have? [NCERT Exemplar]
(@) 9 (b) 8 (c) 2 (d) 6
7. What is the maximum number of obtuse angles that a quadrilat eral can have?
[NCERT Exemplar]
(a) 1 (b) 2 (c) 3 (d) 4
8. How many non-over lapping triangles can we make in a n-gon (polygon having n sides), by joining
the vertices? [NCERT Exemplar]
(@ n- 1 (byn-2 (c)n-3 (dyn-4
9. If two adjacent angles of a parallelogram are (5x - 5)° and (10x + 35)° thentheratio of
these angles is [NCERT Exemplar]
(2)1:3 (b)2:3 (c)1:4 (dy1:2
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10. I n Fig., ABCD and BDCE ar e par allelograms with common base DC. | f BC L BD

then £BEC = [NCERT Exemplar]
(a) 60° (b) 30° (c) 150° (d) 120°
11. In Fig., BEST is arhombus. Then the value of y - x is [NCERT Exemplar]
8 .-.1|'::' :
(a) 40° (b) 50° (c) 20° (d) 10°
12. The closed curve which is also a polygon is [NCERT Exemplar]
(@) | b) (c) (d)
[
13. The sum of angles of a concave quadrilateral is [NCERT Exemplar]
(a) more than 360° (b) less than 360°
(c) equal to 360° (d) twice of 360°

14. Which of the following can never be the measure of exterior angle of aregular polygon?
(Hint: Measure of exterior angle of aregular polygon should be a multiple of 360)
[NCERT Exemplar]
(a) 22° (b) 36° (c) 45° (d) 30°
15. PQRS is a trapezium in which PQ || SRand 2P =130°, £Q = 110°. Then «zRis equal to
[NCERT Exemplar]
(a) 70° (b) 50° (c) 65° (d) 55°
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16. The number of sides of aregular polygon whose each interior angle of 135° is

(a) 6

(b) 7

(e) 8

b

E—=<

.|

[NCERT Exemplar]

(d) 9

17. What is the sum of all angles of a hexagon? [NCERT Exemplar]

(a) 180°

(b) 360°

(c) 540°

(d) 720°

18. The angle between the two altit udes of a parallelogramthrough the same vertex of an

obt use angle of the parallelogramis 30°. The measure of the obtuse angle is

[NCERT Exemplar]

AR

(a) 100° (b) 150° (c) 105° (d) 120°
1. (a) 2. (b) 3. (a) 4. (b) 5. (b) 6. (a) 7. (c) 8. (b) 9. (a)
10.(@) | 1@ | 12.(a) | 18.(c) | 14.(@ | 15.(a | 16.(c) | 17.(d) | 18.(b)

1. The diagonals of arhombus bisect each ot her at

2. The sum of interior angles of a polygon of n sides is

3. All sides of a

4.1f all sides of aquadrilateral are equal, it isa
5. A squar e has sides of equal lengt h and angles of equal measure, so it is

a polygon.

S —

I. Fill in the blanks

]

. [NCERT Exemplar]
right angles. [NCERT Exemplar]
are equal and all angles are right angles. [NCERT Exemplar]

. [NCERT Exemplar

[NCERT Exemplar]

1. Right angles

2.2n-4

3. Square

4. Rhombus

5. Regular

L

I. True or False

]

1. All rect angles ar e parallelograms. [NCERT Exemplar]

2. All squares are rectangles. [NCERT Exemplar]

3. All angles of atrapezium are equal. [NCERT Exemplar]

4. All kites are square. [NCERT Exemplar]

5. Slim of all the angle& of a quadrilateral is 180°. [NCERT Exemplar]

6. | f diagonals of a quadrilateral are equal, it must be arectangle. [NCERT Exemplar]

1. True

2. True

3. False

4. False

5. False

6. False
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ﬂ I. Very Short Answer Type Questions ]

1. Find the number of sides of a regular polygon, whose each exterior angle has a measure
of 40°. [NCERT Exemplar]
Sol.  Since, the given polygon is a regular polygon.
- Its each exterior angle is equal.

.. Sum of all the exterior angles =360°

3600
400

.. Number of exterior angles =

=Number of sides =9

2. Each interior angle of a polygon is 108°. Find the number of sides of the polygon.
[NCERT Exemplar]

Sol. Since each interior angle =108°

So, exterior angle = 180° — 108° = 72°

. 360° 3600
Number of sides = , = —5 =05
esterior angle 72

3. The four angles of a quadrilateral are in the ratio3 : 4 : 5 : 6. Find the angles.
[NCERT Exemplar]
Sol. Let angles be 3x, 4x, 5x, 6x.
Thus, 3x +4x +5x +6x =360°, Since, sum of the angles of a quadrilateral is 360°.
So, 18x = 360°
or, x = 20°
Thus, angles are 60°,80°,100°,120°.
4. Two adjacent angles of a parallelogram are in the ratio 4 : 5. Find their measures.
[NCERT Exemplar]
Sol. Let the angles be 4x and 5x.

Then, 4x + 5x = 180°9x = 180°
x = 20°
So, anglesare 4 x 20° = 80° and 5x20° = 100°.
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5. Find x and 21 in the following figure. [NCERT Exemplar]
Vv I“.'.: X .
=
Sol. Inthegivenfigure 21 +90° =180° (linear pair)
21 =90°
Now, sum of exterior angles of a polygon is 360°.
Therefore, x + 60° + 90° + 90° + 40° = 360°
x + 280° = 360°
x = 80°
6. The sides AB and CD of a quadrilateral ABCD are extended to points P and Q
respectively. |s LADQ + LCBP = LA + LC ? Give reason. [NCERT Exemplar]

Sol. Join AC, then

£CBP = #BCA + +«BAC and
2ADQ = £ACD + «4DAC

(Exterior angles of triangles)

Therefore,

2CBP + £ADQ = #4BCA + 4£BAC + £ACD + «DAC
= (4BCA + £ACD) + (4BAC + 4DAC)

=2£C+ LA
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U I1. Very Short Answer Type Questions 1

1. ABCD is a quadrilateral in which AB =5 cm, CD = 8 cm and the sum of angle A and
angle D is 180°. What is the name of this quadrilateral?

A S B

Sol. Since = 2A + «D =180°
These are interior angles on the same side of transversal (AD).
Therefore AB||DC
Hence, ABCD is a trapezium.
2. Two adjacent angles of a parallelogram are in the ratio 1 : 3. Find its angles.
[NCERT Exemplar]
Sol. Let the angles be x and 3x.
Then, X +3x =180°
4x =180° = X =45°
So, angles are 45° and (3 x 45°) i.e., 135°.
3. A photo frame is in the shape of a quadrilateral with one diagonal longer than the
other. Is it a rectangle? Why or why not? [NCERT Exemplar]
Sol. No, it isnot arectangle. | narectangle diagonals are equal.
4. I n Fig. 3.24, find the value of x. [NCERT Exemplar]
Sol. Sumof all exterior angles =360°
X +89° +92° +20°+ 85° =360°
X +286° =360° = x =360° —286° =74°.
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5. The point of intersection of diagonals of a quadrilateral divides one diagonal in the
ratio1 : 2. Can it be a parallelogram? Why or why not ? [NCERT Exemplar]

Sol. No, it cannot be a parallelogram. Diagonals of parallelogram bisect each ot her i.e.,

intheratio1: 1.
6. A playground in the town is in the form of a kite. The perimeter is 106 metres. If one
of its sides is 23 metres, what are the lengths of other three sides?
Sol. A kite has two pairs of equal consecutive sides.
One side =23 m
Other side =23 m
Sum of rest two sides =106 — (23 +23) =60 m
Lengt h of other two sides are 30 mand 30 m.

Hence, the length of other three sides are 23 m, 30 mand 30 m.

ﬂ I. Short Answer Type Questions ]

1. Find the value of x in the trapezium ABCD given below. [NCERT Exemplar]

D

D
Sol. Inthe giventrapezium ABCD, we have AB || CD
Also, sum of interior angles A and D is 180°.
ZA + <D = 180°

(x — 20°) + (x + 40°) 180°

2x° + 20° = 180°

2x° = 160°

80°

xO
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2. Find the measure of angle x in the following figure :

Sol. The sumof interior angles of a quadrilateral = 360°
x + 120° + 130° + 50° = 360°
x + 300° = 360°
360° — 300°
x = 60°

3. Find the measure of x in the figure.

X

00 /

—

’Q 110

Sol. Sumof all the exterior angles of a quadrilateral =360°

x + 65° + 115° + 110 = 360°
x + 290° = 360°

or x = 360° — 290°
x = 70°

4. Find the values of x and y in the following parallelogram.

N\ X
\\ By \
Y
. 120 ;
L) (5x + 10)%7\
Sol. .. Opposit e angles of 11 gm are equal
6y =120° y =20°
Now, 5x +10° + 6y =180°
9

b

b |
A

TS

[NCERT Exemplar]

[NCERT Exemplar]

[NCERT Exemplar]
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5x +10° +6 x 20° =180°
5x =180° -130°
5x =50°
500
X =—
5
x =10°
5. Find the measure of exterior angle of a regular pentagon and an exterior angle of a
regular decagon. What is the ratio between these two angles. [NCERT Exemplar]
; 360° r
Sol. Exterior angle of aregular pentagon = = = 72
Exterior angle of aregular decagon = 3220 = 36°
Ratio between these two = % =2:1
6. One of the diagonals of a rhombus and its sides are equal. Find the angles of the
rhombus. [NCERT Exemplar]

=

Sol. Let PQRS be a rhombus such that its diagonal PR is equal to its side, that is,

PQ =QR=RS =PS =PR So, APRS and APQR are equilat eral.

2S = +£Q = 60°[Each angle of an equilateral triangle is 60°.]
and

4P = 21 + 22 = 60° + 60° = 120° = 4R
Hence, 28 = £Q = 60°and 4P = 4R = 120°

7. The ratio of exterior angle to interior angle of a regular polygon is 1 : 4. Find the

number of sides of the polygon. [NCERT Exemplar]

Sol. Let the exterior angle of the polygon be x Then, the interior angle of

polygon = 180° — x According t o question,

“ _ 1
1800 —x ~ 4
or, 4x = 180° — x
or 5x = 180°
180°
Or, X = —

5
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so, x = 36°
Number of sides of pol onL
u e e polyg exterior angle
_360° o
= 5o 10
8. If AM and CN are perpendiculars on the diagonal BD of a parallelogram ABCD,
Is AAMD ACNB ? Give reason. [NCERT Exemplar]
D
C
Sol. InAAMD and A CNB
AD = BC
(opposit e side of parallelogram)
2DMB = «CNB = 90°
2ADM = «NBC
(AD || BC and BD is transversal)
So, AAMD = CNB (AAS)
8
[ I1. Short Answer Type Questions
1. I n rhombus BEAM, find ZAME and 2AEM. [NCERT Exemplar]

Sol.  Since diagonals of rhombus bisect each ot her at right angles (Fig. 3.25)

<AOM =90° B
In £AOM, ) B _
2AOM + £OAM + £AMO = 180° E = 9 - _’/:, M
90° +70° + 2AMO = 180° sl

160° + ZAMO = 180°
2AMO =180° - 160° =20°
2AME = 2£AMO =20°

I n £AEM,
AE =AM (Sides of rhombus are equal)
£AME = £AEM (Angles opposit e to equal sides)
2AEM =20°

11 A Created by Pinkz



2. I n the given parallelogram YOUR (Fig.), Z£RUO = 120° and OY is extended to

point S such that ~SRY = 50° Find 2YSR. [NCERT Exemplar]

120°

b

E—=<

.|

Sol. £RYO =£RUO =120° R
(Opposit e angles of parallelogram ar e equal) \
£RYS + £RYO = 180° (Linear pair) v
<RYS +120° = 180°
=  <RYS =180° —120° =60° ° b

| n ARSY,
2YSR + £RYS + £SRY =180°
2YSR +60° +50° = 180°
2YSR +110° = 180°
2YSR =180° - 110° =70°

3. Quadrilateral EFGH is a rectangle in which J is the point of intersection of the

diagonals. Find the value of x if JF = 8x + 4 and EG = 24x - 8.
Sol. EG=24x-8

[NCERT Exemplar]

HF =2(8x +4) = 16x +8 &

Since diagonals of rectangle are equal,

EG=HF =

or 24x —8 =16x +8 or 24x —16x =8 +8 °©
or 8x =16 or X=2
4. Find the values of x and y in the adjoining kite.
Sol. IntheFig,
m (A) m(C)
But m(B) =m(D) (Property of aquadrilateral i.e., kite)
y =110°
| n AABCD,
X +y +60° +110° = 360°
X +110° +60° + 110° = 360°
x +280° =360°
x =360° —280° =80°

12 "J'Vt

[NCERT Exemplar]

D< 110

60°
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5. Two angles of a quadrilateral are each of measure 75° and the other two angles are
equal. What is the measure of these two angles? Name the possible figure so formed.

[NCERT Exemplar]

Sol. Let equal angles be x D— . e |
% 75
X +X +75° +75°=360° / .?I/
I.f' /
2x +150° = 360° /f /.f
= oy _ o / /
2x =210° x =105 b 750 _\./,_7;
AX \ | B

Each equal angle is 105°. The possible
figure so formed is parallelogram.
6. I n trapezium HARE, EP and RP are bisectors of ~E and «R respectively.
Find ZHAR and 2zEHA. [NCERT Exemplar]

Sol. Since EPis bisector of ZHER
¢HEP = £PER =25°
¢HER = £HEP + £PER = 25° + 25° = 50°
Now, ER || HA and EH is transver sal
<HER + 2EHA =180° (Interior angles on the same side of transversal)
50° + EHA =180°
<EHA =180° —50° =130°
Since PRis bisector of 2ERA
2ERA =2/ERP =2 x 30° =60°
Also, 2.ERA + 2zHAR =180° (I nterior angles on t he same side of transversal)
60° + LHAR =180°
2<HAR =180° —60° = 120°
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7. 1 n parallelogram MODE, the bisector of ~«-M and 2O meet at Q (Fig.), find the
measure of ZMQO.

Sol. MODE is a par allelogram.

2EMO +«DOM = 180° (I'nterior angles on the same side of transversal)
Y2 £EMO + 2DOM => x 180° E D
21+ 22 =90°

| n AMOQ , ' Q

21 +242 + £MQO =180°
90° +2«MQO =180°
ZMQO = 180° —90° = 90° M O
8. A Rangoli has been drawn on a floor of a house. ABCD and PQRS both are in the shape
of a rhombus. Find the radius of semicircle drawn on each side of rhombus ABCD.
Measurements are in cm. [NCERT Exemplar]
Sol. Diagonals of rhombus bisects each other at right angle.
OA=2+2=4cmandOB=2 +1=3cm
| n AAOB, AAOB =90° :
~. AB? =0A? + OB? (Using Pyt hagor as t heor em) / 24
=424+3%°=16+9=16 +9 R
AB =25 =5 cm.
This is the diameter of semicircle.

Radius =§ =2.5cm.

9. The angle between the two altitudes of a parallelogram through the vertex of an obtuse
angle of the parallelogram is 45°. Find the angles of the parallelogram.
[NCERT Exemplar]

Sol. Let ABCD is a parallelogram in which AE L BCand AF L DC

| n QAECF,

LAEG + LECF + 2CFA + LEAF =360° Fs :\ -
90° + ZECF +90° +45° = 360° 7 | TN
225° + LECF =360° / | -._}v:/,

£ECF =360° —225° L
¢ECF =135° = 2C=135°
2A = 2C =135° (Opposit e angles of parallelogram)
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<B +2C=180° (Adjacent angles of parallelogram)
2B +135° =180°
¢B =180° —135° =45°
2D =2B =45° (Opposit e angles of par allelogram)
10. In Fig., FD || BCH AE and AC || ED. Find the value of x. [NCERT Exemplar]
Sol. I n AABC,
<BAC+ £ABC + £ACB = 180° (Angle sum property)
52° +64° + LACB = 180°
116° + £ACB = 180°
£ACB = 180° — 116° = 64°
Since AE || BCand ACis transversal,
2CAE = £ACB = 64° (Alter nat e angles)
Now, AE || FD and AF || ED
AEDEF is a parallelogram.
<CAE + £E =180° (Adjacent angles of parallelogram ar e supplement ary)
64° +x =180°
= x =180° —64° = 116°
11. ABCD is a parallelogram. The bisector of angle A intersects CD at X and bisector of
angle C intersects AB at Y. | s AXCY a parallelogram? Give reason.

[NCERT Exemplar]

_,_W
-
|
¥
1
4
|
=
’ |

LIND S
oy, 4

¥

Sol. <A =2C

(Opposit e angles of a parallelogram)

LA 2C

or— = — = 7z1= 22
2 2

But 22 =23 (Alternat e angles)

21=1,3
15 el Created by Pinkz
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But they are a pair of corresponding angles

AX || YC -.(1)

AY || XC ...(ii) (.. AB|| DC)
From (i) and (ii)

A AXCY is a parallelogram.

ﬂ I. Long Answer Type Questions ]

1. Two given angles of a parallelogram have equal measure. Find the measure of each of
the angles of the parallelogram. [NCERT Exemplar]

Sol. Let ABCD be a parallelogram such t hat adjacent

angles <A =/B

Since, <A + 2B =180°

= 2,/A =180°
18072

2A =2B = T=90°

Since, opposit e angles of a parallelogram are equal.

<A =2C=90°
and 2B =2D =90°
Thus, <A =90°, B =90°,

2C=90° and «D =90°
2. Construct a quadrilateral ABCD in which AB = AD =5 cm, BC=CD = 7 cm and
BD = 6 cm. What type of quadrilateral is this ? [NCERT Exemplar]
Sol. Looking at the rough figure, draw a line segment BD = 6 cm. Taking B and D as centres
and 5 cmradius, draw arcs to intersect at the point A, thentaking B and D as centres and 7 cm
radius, draw arcs in the opposite side of A tointersect at the point C. Join AB, AD and BC, DC.

Then ABCD is the required quadrilateral. |t is akite.

A PN
/T £
.r/.. \\\f'..‘-'. m Fd 4 ) ,
Vs .Y B —
S N
\ \ /
\'\I {,-" \ ’/
‘\ [ Fi \ /
\ / \ i
Vil of \ /
\ ; \‘.l / /
C \J
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3. I n a parallelogram PQRS, the bisectors of LP and LQ meet at 0. Find LPOQ.
[NCERT Exemplar]

~

e — R
/ /
f AN R /
/ il /
/ e N /
/ 7 % ' f
/ 8 | sy /
LA : < g
D P ___w_.-u_;_> N Q

Sol. Since, OPand OQ are the bisectors of P and 2Q respectively.
So, 2£0PQ =12 «Pand zOQP =12 «2
I n 2POQ,
<20PQ +£PQO +«£POQ = 180° (Angle sum property)
i.e., —2 LP+LPOQ +—1LQ =180° 2
i.e. <POQ =180° - 2 («P+2Q)
=180°- ¥2x 180°
=90°
4. I n a quadrilateral ABCD, DO and CO are the bisectors of ~D and 2C respectively.
Prove that LCOD = 2 [2A + 2B]. [NCERT Exemplar]
Sol. 1nAzCOD, we have

2COD +21+22 =180°

= 200D =180° —[21 + 2£2]

- £00D =180° — [ 2D + 2 (]
2 2

= 2COD =180° —2[«D + «C]

But ZA + 4B +2C +«D =360°
= 2C+2+4D =360° —(2A +¢«B)
= 2COD =180° —"2[360° — (£A + 2B)]
=180° —12 [360°] + V2 [£A + £B]
=180° —180° + 2 [2A + 2B]
=% (2A +¢«B)
Thus, 2COD =72[2A + £B]
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ﬂ I1. Long Answer Type Questions ]
1. Inrectangle READ (Fig.), find LZEAR, ~RAD and 2ROD. [NCERT Exemplar]
Sol. We have, 1°

2EOR + £EOA = 180° (Linear pair)
60° + 2EOA =180°
£EOA =180° - 60° =120° __
Since diagonals of arectangle are equal and ui.uéy uu;cu gacti uLnier, | i uuu in AEOA
we have

OE=0 = S z21=22

(Angles opposit e t o equal sides)

I n AEOA
21 +22 + LEOA =180° (Angle sum property)
2,2 +120° =180° = 2,2 =60° LEAR =30°
2,2 =60° = 22 =30°
<EAR +120°

Since each angle of arectangle is aright angle,
£EAD =90°
22 +23 =90°
> 30° +43 =90°
23 =90° - 30° =60°
<RAD =160°
Now, 2ROD = £EOA = 120° (Vertically opposit € angles)
2. I n parallelogram PQRS, 0 is the midpoint of SQ (Fig.). Find LS, LR, PQ, QR and
diagonal PR. [NCERT Exemplar]
Sol. 2zPQR + £RQY = 180°(Linear pair)

£PQR +60° = 180° |
£PQR = 180° - 60° = 120° o R
Now, 28 = 2PSR = 2PQR = 120° [~ N AW

(Opposit e angles of parallelogram ar e equal)
Again, £PQR + 2R =180° (Adjacent angles of par allelogram)
120° + LR =180°
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2«R =180° - 120° =60°

PQ = SR =15 cm (Opposit e sides of parallelogram are equal)
QR=PS =11cm

b

b |
E—=c

Diagonal PR =2(PO) (Diagonals of a par allelogram bisect each ot her)

=2x6=12cm

3. I n parallelogram LOST, (Fig.) SNIOL and SMLLT . Find LSTM, LSON and LNSM

Sol. «SMT
£ZMST

In ASTM,
£SMT

(Angle

| n AOSN,

=90°
=40° (Given)

+2MST +£STM =180°
sum property) 90° +40° + STM = 180°
130° +2STM = 180°

£STM =180° - 130° =50°

[NCERT Exemplar]

2SON =£STM =50° (Opposit e angles of parallelogram)

20OSN +20NS + 2SON = 180° (Angle sum property)

Now,

20OSN +90° +50° =180°
20OSN +140° =180°
20OSN =180° - 140° =40°

£2SOL +2£0ST = 180° (Adjacent angles of parallelogram)

50° +40° + ZNSM +40° =180° (+.e2OST =20SN + 2NSM + 2zMST)

130° + zZNSM = 180°

2NSM =180° - 130° =50°

4. A diagonal of a parallelogram bisects an angle.

(i) Will it also bisect the other angle?

(ii) 1's it a rhombus? Give reason.

Sol. Let ABCD
21=22

(i) 21 =14

and 22 =23

But 21 =22

be a par allelogram (Fig. 3.39) in which

(Alternat e angles)

(Alternat e angles)
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S 23 =24

So, the diagonal will bisect the ot her angle.

(ii) 21 =22 (Given)
22 =13 (Alternat e angles)
21=13

Hence, CD = DA (Sides opposit e t o equal angles ar e equal)

..ABCD is arhombus.

ﬂ I. High Order Thinking Skills [HOTS] Questions. ]

1. (a) Prove that the interior angle of a regular pentagon is three times the exterior
angle of a regular decagon.
(b) I's rectangle a regular polygon ? Why ?
Sol. (a) We know that,

A pentagon has five sides, thenn = 5

But each interior angle of aregular polygon = (%) x 180°

. Each interior angle of aregular pentagon = (g) x 180°

=3 x 36 =108°

and a decagon has 10 sides, then

Exterior angle of aregular decagon = (%) = 36°

Therefore, interior angle of regular pentagon
=3 x The exterior angle of aregular decagon

=3 x 36° =108°

(b) Yes, arectangle is not aregular polygon because it is equiangular but not all sides are

equal.
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I1. High Order Thinking Skills [HOTS] Questions. ]

1. I n Fig. a ship, ABDH and CEFG are two parallelograms. Find the value of x.

Sol.

[NCERT Exemplar]

Since ABDH is a par allelogram,
¢<B+ «BDH = 180°
(Adjacent angles of parallelogram are supplement ary)
130° +«BDH =180°
«BDH =180° - 130° =50°
Similarly, CEFGis a parallelogr am.
2GCE =«F =30°
I n ACOD,
20CD +2£0DC + £COD = 180° (Angle sum property)
£GCE +«BDH +x = 180°
30° +50° +x =180°
80° +x =180°
x =180° - 80° = 100°

2. ABCDE is a regular pentagon. The bisector of angle A meets the side CD at M (Fig.).

Sol.

Find ZAMC [NCERT Exemplar] A
The measure of each interior angle of regular pentagon = 108°
- ZMAB = ¥2x 108° = 54° E .
| n mABCM,
2£MAB + 2ABC + «BCM + 2AMC = 360° D c

(Sum of angles of a quadrilateral is 360°)
54° +108° +108° + LAMC = 360°
270° + zZAMC = 360°
2£AMC =360° - 270° =90°
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3. ABCD is a rhombus such that the perpendicular bisector of AB passes through D
(Fig.). Find the angles of the rhombus. [NCERT Exemplar]
[Hint: Join BD. Then AABD is equilateral.]
Sol. Let ABCD be arhombus in which DE is per pendicular
bisector of AB. Join BD. (Fig.) | n AADE and ABDE
AE =EB

(DE is perpendicular bisector of AB)

DE =DE (Common)
2AED =«BED (Each 90°)
AADE = ABDE (SAS)

AD =BD (CPCT)

So, AABD and ABCD are equilateral.
¢A =£C=60° (All angles of equilateral triangle are 60°)
Now, <A + 2D =180° (Adjacent angles are supplement ary)
60° + 2D =180°
2D =180° - 60° = 120°
Hence, A = 2C=60° and 2B = 2D =120° .

4. A regular pentagon ABCDE and a square ABFG are formed on opposite sides of AB.

(Fig.) Find 2~BCF. [NCERT Exemplar]
Sol. Eachinterior angle of regular pentagon = @ x 90
- —“0‘;”*90 x 108°
Since ABFGiis a square, .
So, £ABF =90° .
Therefore, 2CBF =360° - (108° +90°)

2CBF =360° - 198° =162° _

AB =BF it

(All sides of square are equal)
AB =BC

(All sides of regular pentagon are equal) IF

BF = BC (i)
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| n ACBF,
FB =BC (From (i))
2CFB = £BCF =x
(Angles opposit e to equal sides)
X +x +162°=180°
2x =180° - 162°
2x =18° =>x=9°
¢BCF =9°

ﬂ I. Value Based Questions. 1

1. (a) The four angles of aquadrilateral areas 3 :5 :7 :9. Find the angles.
(b) I's an equilateral triangle aregular polygon ? Why ?
Sol. (a) Let 2A =3x, £zB =5x, 2C=7x and D =9x
We know that, in a quadrilat er al
2A ++4B +2C + 2D =360°
Then, 3x +5x +7x +9x =360°

or 24x =360°
or x=%= 15°
Therefore,
LA = 3x = 3 x 15° = 45°
4B = 5x = 5 x 15° = 75°
2C = 7x = 7 x 15° = 105°
and 2D = 9x = 9 x 15° = 135°

(b) Yes, an equilateral triangle is a regular polygon because it is both equiangular and

equilateral.
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