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#463354
Topic: Polygons

(n 2) (3)
(5) (6) (7

Given here are some figures:

®)

Classify each of them on the basis of the following
(a) Simple curve

(b) Simple closed curve

(c) Polygon

(d) Convex polygon

(e) Concave polygon

Solution
A curve is said to be simple if it does not cross itself.

(a) Simple curve +1,2,5,6,7

A simple closed curve is that curve which forms a path which starts and ends at the same point.

(b) Simple closed curve »1,2,5,6,7

A polygon is a two dimensional closed figure which consists of sides and vertices.

(c) Polygon » 1,2

A polygon in which the measure of each interior angle is less than 1g?is called as a convex polygon.

(d) Convex polygon » 2

A polygon in which the measure of one interior angle is greater than 1go ¢ is called as a concave polygon.

(e) Concave polygon =+ 1

#463355
Topic: Polygons

How many diagonals does each of the following have?
(a) A convex quadrilateral
(b) A regular hexagon

(c) A triangle

Solution

(@) There are 2 diagonals in a convex quadrilateral.
(b) There are 9 diagonals in a regular hexagon.

(c) A triangle does not have any diagonal in it.

(a} Convex quadrilateral (b} Regular hexagon (c} Triangle

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46...
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#463357

Topic: Polygons

' ™
Figure
Side 3 4 5 6
Angle 180° 2x180° 3x%180° 4x180°

[ sum = (4-2)x180° | =(5-2)x180° | =(6-2)x180° )

Examine the table.

(Each figure is divided into triangles and the sum of the angles deduced from that.)

What can you say about the angle sum of a convex polygon with number of sides?

(@)7 ()8 ()10 n

Solution

As per above table, convex polygon with 4 sides have angle sum (4 - 2) x 180°

@

~ (7 - 2) x180° = 900° is the angle sum of convex polygon with 7 sides
(b)

(8 - 2) x180° = 1080° is the angle sum of convex polygon with g sides
(©

(10 - 2) x 180° = 1440° is the angle sum of convex polygon with 10 sides
(d) For pp sides

(n-2) x 180° is the angle sum of convex polygon with p sides

#463359
Topic: Polygons

What is a regular polygon?
State the name of a regular polygon of

(i) 3 sides (i) 4 sides (iii) 6 sides

Solution

Regular Polygon: A polygon with all sides and angles equal.
(i) 3 sides: Equilateral triangle

(i) 2 sides: Square

(iii) 6 sides: Regular Hexagon

#463360
Topic: Polygons

Ve ¢
© @

Find the angle measure of xin the following figures.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46...
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(@
Sum of all interior angles of quadrilateral = 3509
~ 50 +130 +120 + x = 300

x=60°

(b)

90 +a =180

a=90

Sum of all angles of quad = 360
Xx+70+60 +90 =360

x =140°

©

70 + a = 180 (Linear pair)

a=10

60 + b = 180 (Linear pair)

b=120

Sum of measures of all angles of pentagon = 540°

120+ 10 + x+ x+ 30 = 540

2x = 280
x=140°
(d)

Sum of all angles of pentagon 540
Given all angles are equal
~ 5x =540

x=108°

#463361
Topic: Polygons

(@) Find x+ y+ z

(b) Find x+ y+ z+ w

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46... 3/27
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(@)

X+ 90 =180 (Linear pair)

x =90

z+30 =180, z =150, y = 90 + 30 (Exterior angle)
y=120

Xx+y+2z=90+120 +150 = 300°

(b)

Sum of all measure of all interior angles of quad = 360
a+60+80+120 = 360

a =100

x+120 =180 (Linear pair)

x =60

y+80 =180, y =100
z+60=180,z=120

w+100 =180, w = 80

Sum of measure of all interior angles
=x+y+z+w

=60 +100 +100 + 80

=360°

#463362
Topic: Polygons

Find x in the following figures.

Solution

Sum of all exterior angles of any polygon = 3g0°
@)

125° +125° + x=360°

X=360°-250°

x=10°

(b)
60°+90° +70° + x+90° = 360°

X=50

#463363
Topic: Polygons

Find the measure of each exterior angle of a regular polygon of

(i) 9 sides (ii) 15 sides

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46... 4/27
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Sum of all exterior angles of given polygon = 3g0°

(i) Measure of each ext angle = % =40°

(ii) Measure of each ext angle = @ =24°
15

#463365
Topic: Polygons

How many sides does a regular polygon have if the measure of an exterior angle is 54 °?

Solution
Sum of all exterior angles = 350°
Measure of each exterior angle = 74°

. No of sides willbe = % =15

#463366
Topic: Polygons

How many sides does a regular polygon have if each of its interior angles is 1g5°?

Solution

Measure of each interior angle = 1g5°

Measure of each exterior angle =180 -165 = 15°
Sum of exterior angles of any polygon = 3g0°

Number of sides = @ =24

#463367
Topic: Polygons

(a) Is it possible to have a regular polygon with measure of each exterior angle as 25 °?

(b) Can it be an interior angle of a regular polygon? Why?

Solution

@)

Exterior angle = 27°

360 ° is not perfect multiple of 55 °.

It is not possible to have such polygon.

()

Interior angle = 55°

Exterior angle =180 - 22 = 158°
158 ° is not perfect multiple of 350 °.

It is not possible to have such polygon.

#463368
Topic: Polygons

(@) What is the minimum interior angle possible for a regular polygon? Why?

(b) What is the maximum exterior angle possible for a regular polygon?

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46...
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For a regular polygon, as the number of sides increase, interior angle also increases and exterior angle decreases.

Therefore, polygon with minimum interior angle and maximum exterior angle is an equilateral triangle, as it has a minimum number of sides possible for a polygon i.e., 3.

(a) Interior angle of equilateral triangle is g0, which is the minimum interior angle possible for the regular polygon.

(b) Exterior angle of an equilateral triangle is 180° - g0 ° = 1209, Which is the maximum exterior angle possible for the regular polygon.

#463369
Topic: Properties of Quadrilaterals

Given a parallelogram ABCD. Complete each statement along with the definition or property used.
() AD =

(i) zDCB =

(iii) ocC =

(iv) m£DAB+ mzCDA =

Solution

() AD= BC

[Opposite sides are equal in parallelogram]

(i) .DCB = 2DAB

[Opposite angles are equal]

(i) oc= oA

[Diagonals bisect each other]

(iv) m£DAB+ mzCDA = 180°

[Adjacent angles are supplementary]

#463370
Topic: Properties of Quadrilaterals

Consider the following parallelograms. Find the values of the unknowns x, y, z

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46... 6/27
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(i) x + 100 = 180 [Adjacent angles]
x =80
z=x=g0° [opposite angles are equal]

y=100°

(i) 50 + y = 180
y=130°

x=y=130° and z = x = 130 ° (corresponding angles)

(iii) x = 9o ° (vertically opposite angles)
X+y+30=180°
y=180-120=60"°

z=y=g0° (Alternate angles)

(iv) z = 80, y = 80 (Opposite angles)

X+y=180°,x=180-80 = x=100°

(V) y = 112°° (opposite angles)
x+y+40 =180° (Angle sum property)
x =180 - 152

x=28"°

z=x=28° (Alternate angles)

#463371
Topic: Properties of Quadrilaterals

Can a quadrilateral ABCD be a parallelogram if
() 2D+ 2B=180°7
(i) AB=DC=8cm, AD=4cmand BC = 4.4cm?

(i) zA=70° and 2C=g5°7?

Solution

() 2D+ 2B=180°

It may or may not be possible. the sum of measure of adjacent angles should be 1g¢°.

(i) AB= DC=8cm, AD = 4cmand BC = 4.4 cm

No, opposite sides are of different lengths.

(i) LA=70° and LC=g5°

No, opposite angles should be equal.

#463372
Topic: Properties of Quadrilaterals

Draw a rough figure of a quadrilateral that is not a parallelogram but has exactly two opposite angles of equal measure.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46... 7/27
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The perfect answer would be KITE
2B=+D

2A # £ C (Its not a parallelogram)

C

#463373
Topic: Properties of Quadrilaterals

The measures of two adjacent angles of a parallelogram are in the ratio 3: 2. Find the measure of each of the angles of the parallelogram.

Solution
Let zA=3xand LB =2x
LA+ 2B =180

(Adjacent angle : Supplementary)
180
3y+2x=5x=180 = x = ?

x=36°

LA=2C=3x=3%x36

=108°

4B=24D=2x=2x36=72°

#463374
Topic: Properties of Quadrilaterals

Two adjacent angles of a parallelogram have equal measure. Find the measure of each of the angles of the parallelogram.

Solution

Let the parallelogram be Z7ABCD.
Sum of adjacent angles = 1g¢°
4A+£4B=180°
2/A=180°(Given LA = 2B
2A=90°

LA=2B=90°

¢4B=4D=90"

All angles are equal to g °

#463375
Topic: Properties of Quadrilaterals

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46... 8/27
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7 P

(8]

The above figure is a parallelogram. Find the angle measures x, y and z State the properties you use to find them.

Solution

y = 40° (Alternate angles)

70 = z+ 40 (Corresponding angles)
z=30°

X+ (z+40) =180 ° (Adjacent angles)
x+70 =180

X=110"°

#463376
Topic: Properties of Quadrilaterals

(1]
26

RIS
The following figures GUNS and RUNS are parallelograms. Find x and y.

(Lengths are in cm)

Solution
(i) Length of opposite sides are equal
GU= SN
3y-1=26
27 5
y= 3
GS=NU=3x=18

X=6

y=9

(i) Diagonals of parallelogram bisect each other
y+7=20,y=13

X+y=16,x+13 =16

x=3

y=13

#463379
Topic: Properties of Quadrilaterals

K 2 U
120° 3.:,
“8 \‘. ’?00
R 1 C L

In the above figure both RISK and CLUE are parallelograms. Find the value of x.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+46...
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In parallelogram RISK,
ZLRKS+ £ISK=180°
120° + £ISK=180°

2ISK=60°

Adjacent angles are supplementary

Also, opposite angles are equal

In parallelogram CLUE, LULC = £CEU = 70°
x+60°+70° =180°

X=50°

#463380
Topic: Properties of Quadrilaterals

N M

K

Explain how this figure is a trapezium. Which of its two sides area parallel?

Solution

Given two line will parallel to each other
2LNML + £MLK =180 °

Hence NM || LK

As quadrilateral KLMN a pair of parallel lines

~ ltis atrapezium.

#463383
Topic: Properties of Quadrilaterals
1] c
1200
A B

Find mzCin fig IfAB Il DC

Solution
AB | DC
2B+ £C=180° (Angles on same side of transversal are supplementry)

£C+120=180"

2C=60°

#463384
Topic: Polygons

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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s ] R
fa
P
Find the measure of Lpand ,Sif spl ro & in Fig.

(If you find mzR, is there more than one method to find m.p?)

Solution
2P =180 - (2Q)4P =180 - (130)2P = 180 - (130) = 50°
Given, psis parallel to RQ.

So, 2 P&+ Q form co-interior angles, which are also supplementary.

Now, using the sum of all angles of a quadrilateral = 360 degrees, we can find £S.

2P+ LR+ £S5+ £Q=36050 +90 + £S5+ 130 = 36045 + 270 = 36045 = 90°

SPIl RQ ...given

% LP+2Q=180° ..interior angles
~ £P+130°=180°

s~ LP=50°

mzR=90° ...given

In OPQRS,

LP+2Q+ LR+ £5=360° ...Angle sum property of quadrilateral
+50°+130°+90°+ 425 =360°

~ 25=90°

#463385
Topic: Polygons

State whether True or False.

(a) All rectangles are squares.

(b) All rhombuses are parallelograms.

(c) All squares are rhombuses and also rectangles.
(d) All squares are not parallelograms.

(e) All kites are rhombuses.

(f) All rhombuses are kites.

(9) All parallelograms are trapeziums.

(h) All squares are trapeziums.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 11/27
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(a) False
All squares are rectangles.

(All sides of rectangle are not equal).

(b) True

Opposite sides are equal and parallel.

(c) True
All sides of the rhombus are equal
~ All squares are rhombuses.

All squares are also rectangles as each interval angle measure g °

(d) False

All squares are parallelogram as opposite sides are equal and parallel.

(e) False

Kite has different lengths.

(f) True

Rhombus also has two distinct consecutive pairs of sides of equal length.

(g) True

Parallelogram pair of parallel sides.

(h) True

All squares have a pair of parallel sides.

#463386
Topic: Polygons

Identify all the quadrilaterals that have
(a) four sides of equal length

(b) four right angles

Solution

(a) Quadrilaterals that have four sides of equal length are Rhombus and squares.

(b) Quadrilaterals that have four right angles are Rectangle and squares.

#463387
Topic: Polygons

Explain how a square is:

(i) a quadrilateral (i) a parallelogram (iii) a rhombus (iv) a rectangle

Solution

(a) A quadrilateral has four sides

(b) A parallelogram's opposite sides are parallel.
(c) A rhombus's four sides are of same length

(d) A rectangle's interior angles are equal to gp °.

All of these properties are followed by Square.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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#463388
Topic: Polygons

Name the quadrilaterals whose diagonals.
(i) bisect each other
(i) are perpendicular bisectors of each other

(iii) are equal

Solution
(i) Bisects each other: Diagonals of a parallelogram, rhombus, square and rectangle.
(i) Are perpendicular bisectors of each other: Diagonals of rhombus and square » perpendicular bisectors.

(iii) Are equal: Diagonals of rectangle and square are equal.

#463389
Topic: Polygons

Explain why a rectangle is a convex quadrilateral.

Solution

The rectangle is a convex quadrilateral because of two diagonals which lie in the interior of the rectangle.

#463390
Topic: Properties of Quadrilaterals

A

D)

ABC is a right-angled triangle and O is the mid point of the side opposite to the right angle. Explain why O is equidistant from A, B and C.

(The dotted lines are drawn additionally to help you)

Solution

AD = BCand AB= DC

ABCDis a rectangle as opposite sides are equal and parallel to each other and interior angles are of gg °.
In rectangle, diagonals are of equal length and also these bisect each other.

AO=0C=BO=0D

O is equidistant from A Band C.

#463875
Topic: Properties of Quadrilaterals

If the diagonals of a parallelogram are equal, then show that it is a rectangle.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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Given: In parallelogram ABCD, AC = BD

To prove : Parallelogram ABCD is rectangle.

Proof:in AACBand ABDA

AC=BD | Given

AB= BA | Common

BC = AD | Opposite sides of the parallelogram ABCD
AACB = ABDA | SSSRule

~ £ABC = £BAD. .. (1) CPCT

Again AD | | Opposite sides of parallelogram ABCD
AD ||BC and the traversal ABintersects them.

& LBAD + LABC =180 ° --(2) — Sum of consecutive interior angles on the same side of the transversal is 180 °

From (1) and (2),
£BAD=£ABC=90°
~tA=9p°and LC=90°

Parallelogram ABCD is a rectangle.

In AACBand ABDA

AC = BD | (Provided in the question)

AB=BA |

BC = AD | Opposite sides of the parallelogram ABCD
AACB = ABDA$

~ LABC= £BAD. .. (1) CPCT

AD || | Opposite sides of parallelogram ABCD
AD | BC and the traversal ABintersects them.

~ £BAD + LABC =180 ° --(2) — Sum of consecutive interior angles on the same side of the transversal is 1gg °

From (1) and (2),
£BAD = LABC=90°
ntA=9p°and LC=9Q°

Parallelogram ABCD is a rectangle.

#463878
Topic: Properties of Quadrilaterals

Show that if the diagonals of a quadrilateral are equal and bisect each other at right angles, then it is a square.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 14/27
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Given:

OABCD is a quadrilateral.

diag AC = diag BD, intersecting at E.

AC and gp are perpendicular bisectors of each other

W 2E= 900

To prove:

OABCD is a square.

Solution:

In AABE and AADE.

BE = DE ....given

AE = AE ..common side

LAEB = LAED ...each gg°

~ AABE = AADE ..SAS test of congruence

~ AB=AD wes.ct (1)

Similarly, we can prove AABE =~ ACBE
+~AB=CB ..Csctl (2)
And, AADE = ACDE

+~AD=CD ..CscCit .(3)

~ From (1), (2) and (3),

AB=CB=CD=AD

~ OABCD s a square ....By definition
A
B I E-I I P
C

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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Consider a quadrilateral ABCD

with diagonals AC and Bp which intersect at O,
In AAOB and ABOC,

£AOB = £BOC (Both are g ©)

OA = OC (Diagonal AC s bisected at O)

OB = OB (common side)

By SAS congruence,

AAOB = ABOC

So, AB= CcB(By CPCT) ....(1)

In aA0Band ACOD

£AOB = £COD (Both are g ©)

OA = Oc (Diagonal AcC s bisected at O)
OB = 0D (Diagonal Bpis bisected at Q)
By SAS congruence,

AAOB = ACOD

AB = CD (By CPCT) ...(2)

Similarly, we can prove AAOB = AAOD

AB = AD (By CPCT) ... (3)

AB=BC=CD=AD

So, ABCD is a is a square.

#463879
Topic: Properties of Quadrilaterals

Diagonal AcC of a parallelogram ABCD bisects £ A. Show that
(i) It bisects 2 also,

(i) ABCD is a rhombus

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 16/27
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OABCD is a parallelogram  ...given

side AD = side BC ..opposite sides of a parallelogram are congruent ()}

In AADC and AABC,

side AD = side pCc ...from (1)
¢4DAC=¢+2BAC ... given

side AC = side AC ...common side

AADC = AABC  ....SAS test of congruence
% 2DCA=2BCA ..cact ..(2)

- Diag AcCis bisector of L.

We know, opposite angles of a parallelogram are congruent.
¢DAB = £BCD

1 1
+ —=2DAB= —£BCD

2 2
% LBAC=4BCA ..(3)

In AABC,

LBAC=¢BCA ..from(3)

~ BC=AB ....Converse of isosceles triangle theorem
Similarly, we can prove AD = DC.

Since, the adjacent sides of a parallelogram are equal,

OABCD is a rhombus.

#463880
Topic: Properties of Quadrilaterals

ABCD is a rhombus. Show that diagonal AC bisects £ A as well as 2 and diagonal Bp bisects LB as well as D

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 17/27
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In AABD and ABCD,

AB = BC ....Sides of a rhombus

AD = CD ....Sides of a rhombus

AC= AC ....Common side

AABD = ABCD ...SSS test of congruence
~ LABD = £CBD ..CPCT.

~ LADB = £CDB ..CPCT.

So, Diagonal gp bisects 2B and 2 p of the rhombus ABCD.

Similarly we can prove,

AABC = AADC

~ LBAC = £DAC ..C.PCT.
~ LBCA=+DCA ..C.PCT

So, Diagonal A¢ bisects A and . of the rhombus ABCD.

A

#463882
Topic: Properties of Quadrilaterals

ABCD is a rectangle in which diagonal A¢C bisects £ A as well as 2. Show that:

() ABCD is a square (ii) diagonal Bp bisects LB as well as D

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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OABCD is a rectangle ...given

~ Allthe angles are equalto gg°  ...by definition

“2LA=2C ...(ACbisects LA as well as 20
so, LA _ L€
SO, zx=zy=zz=2w i)
In AADC,

AD = CcD ...from (i) and converse of isosceles triangle theorem

So, JABCD is a square.

(i) Diagonals bisect the angles in a square.

= BD bisects /B as well as zD.

X W, B
X w
Z y
zZ Y
D C
#463883

Topic: Properties of Quadrilaterals

In parallelogram ABCD, two point pand @ are taken on diagonal Bp such that pp = BQ. Show that
() AAPD = ACQB

(i) AP = CcQ

(i) AAQB = ACPD

(iv) aQ=cpP

(V) APCQ s a parallelogram

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 19/27



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+4633...
Construction: Join ACto meet gpin O.
Therefore, OB= opand oA= oC ..(1)
(Diagonals of a parallelogram bisect each other)

But BQ = DP ...given
~ OB- BQ = OD- DP

~ 0Q=0P (2)

Now, in DAPCQ,
OA=0C ..from(1)
oQ=0pP ..from(2)

-~ OAPCQis a parallelogram.

(i) In AapDand ACQB,
AD=CB ...opposite sides of a parallelogram

AP=CQ ....opposite sides of a parallelogram
DP=BQ ...given
AAPD = ACQB  ..By SSS test of congruence

(i) ~ AP=CQ ..Cs.cit

(iv)Jand AQ=CP ..cs.ct (3)

(iii) In AAQB and ACPD,
AB=CD ...opposite sides of a parallelogram
AQ=cpP ..from(3)

BQ=DP ..given
~ AAQB = ACPD ...By SSS test of congruence

A D

#463890
Topic: Properties of Quadrilaterals

ABCDIs arhombus and p, @, Rand S are the mid-points of the sides AB, BC, CD and DA respectively. Show that the quadrilateral pQRS is a rectangle

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 20/27
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In AABC Pand @ are the mid- points of ABand BC.

PQ || AC and by using mid - point theorem
PQ = 1AC
=3 .

Similarly, in AADC Rand S are the mid- points of cpand AD.

SR || Acand by using mid point theorem
1

SR=—-AC
2

From (1) and (2), we get

PQ || RSand pQ = SR
Now, in quadrilateral PQRS its one pair of opposite sides pQ and SRis equal and parallel.
Therefore,

PQRSis a parallelogram

AB = BC (Sides of a rhombus)

PB = BQ
23 =14
Now, in AAPS and ACQR, we have

AP = CQ (Halves of equal sides AB, BC)
AS = CR (Halves of equal sides AD, CD)

PS = QR (Opp. sides of parallelogram pQRS)

Therefore, AAPS = ACQR | using SSS Congruency Theorem
21 = 22 (Corresponding parts of congruent triangles are equal)
Now , 21+ 25PQ + £3 = 180° (Linear pair axiom)

Therefore, 21+ £SPQ + £3 = £2 + LPQR + 24

But, z1=,2and 23 = /4

Therefore,

25PQ = £PQR -.-(3)

Since, SP || RQ and PQ intersects them

Therefore, £ SPQ + £PQR = 180°---(4) (Since consecutive interior angles are supplementary)
From (3) and (4), we get

LPQR+ £PQR =180°

24PQR =180°

2PQR = 90°

£SPQ = LPQR = 90°

Thus, PQRS is a parallelogram whose one angle £ SPQ = gp°.

Hence pQRS is a rectangle.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 21/27
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#463891
Topic: Properties of Quadrilaterals

ABCD s a rectangle and p, @, R and s are mid-points of the sides AB, BC, CD and DA respectively. Show that the quadrilateral pQRS is a rhombus

Solution
In AABC Pand @ are the mid-points of sides ABand BC.

Using Mid-point Theorem,
1
PQ || ACand pQ = EAC (1)

Similarly,

In AADC Rand S are the mid-points of sides ¢p and AD.

Using Mid-point Theorem
SR |l ACand SR =12AC ..(2)
From (1) and (2), we get

PQ || SRand pQ = SR ... (3)

Now,

In quad. PQRS, its one pair of opposite side pQ and SRis parallel and equal.

Therefore,

PQRS is a parallelogram ... (4)

Now,

AD = BC (Opp. sides of rect. ABCD)
1 1

= —AD= —BC
2 2

= AS=BQ

In aoapsand ABPQ , we have

AP = BP(Since pis the mid- point of AB)

£PAS = £PBQ (Each = gg°)

AS=BQ

Therefore,
AAPS = ABPQ (SAS congruence axiom)
= PS = PQ (Corresponding parts of congruent triangles are equal) ... (5)

From (4) and (5), we get,
PQ=QR=RS=PS
PQRS is a rhombus.

#463915
Topic: Properties of Quadrilaterals

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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A

D E

In fig, ABCD is a parallelogram, AE 1 DCand CF 1 AD. If AB=16 cm, AE = 8 cmand CF =10 c¢m, find AD

Solution
Given,
AB=CD=16cm ....Opposite sides of a parallelogram

CF=10cmand AE=8cm

Now,

Area of parallelogram = Base x Altitude
= CDxAE= ADx CF

16 x8=ADx10
128

AD=—cm
10

AD=128cm

#463916
Topic: Properties of Quadrilaterals

If £, F, Gand H are respectively the mid-points of the sides of a parallelogram ABCD, show that afEFGH) = ;—a/(ABCD)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 23/27
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Given:

E, F, Gand H are respectively the mid-points of the sides of a parallelogram ABCD.

To Prove:

anEFGH) = %aI(ABCD)

Construction:

Hand Fare joined.

Proof:

AD || BCand AD = BC (Opposite sides of a parallelogram)

Also,

AH || BFand and DH || CF

= AH= BFand pH= CF | Hand Fare mid points
Thus,

ABFH and HFCD are parallelograms.

Now,

AEFHand llgm ABFH lie on the same base FH and between the same parallel lines ABand HF.
1 :

. Areaof EFH = 5 anMABFH) — U]

Also,

1 -
Area of GHF = Ea/(HFCD) -=- (ii)

Adding (i) and (i),
1 1
Area of AEFH + area of AGHF = EaI(ABFl-ﬂ + Ear(HFCD)

= Area of EFGH = Area of ABFH

1
= anlEFGH) = Ea/(ABCD)

#463925
Topic: Properties of Quadrilaterals

Show that the diagonals of a parallelogram divide it into four triangles of equal area.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=463383%2C+463357%2C+4... 24/27
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O s the mid point of AC and Bp. (diagonals of bisect each other)

In AABC, BOis the median.

. anAoB) = aBOO (i)

Also,
In ABCD, COis the median.

= anBOQ) = arcop) - (ii)

In AACD, OD is the median.

~ aAOD) = aCOD)--- (iii)

In AABD, AO is the median.

~ anlAOD) = afAOB)— (iv)

From equations (i), (ii), (iii) and (iv),

anBOQ) = anCOD) = alAOD) = aAOB)

So, the diagonals of a parallelogram divide it into four triangles of equal area.

A D

#463934
Topic: Properties of Quadrilaterals

Diagonals Ac and Bp of a trapezium ABCD with AB || DC intersect each other at O. Prove that afAOD) = anBOQ)

Solution

Triangles ABC and ABD are on the same base Ap and between the same parallels Agand pcC.

Therefore,

anABD) = arABQ)

Subtract area of AAOB from both the sides.

anABD) - afAOB) = arABQ) - aAOB)
= afAOD) = aBOC)

#463940
Topic: Properties of Quadrilaterals

ABCD s a trapezium with AB || DC. A line parallel to AC intersects ABat x and BCat Y. Prove that afAADX) = afAACY)

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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Given : ABCDis a trapezium with AB | DCand XY || AC.
Join YA, Xc and XD.
Triangles ACx and ACY have same base AC and are between same parallels Acand xy

S0, a{AACX) = a{AACY) .. (i)
Triangles ACx and ADX have same base Ax and are between same parallels ABand pC,

S0, a{AACX) = afAADX) ......(ii)

From (i) and (ii),

anAADX) = aAACY)

#463942
Topic: Properties of Quadrilaterals

Diagonals Ac and Bp of a quadrilateral ABCD intersect at O in such a way that afAAOD) = aABOQ). Prove that ABCD is a trapezium

Solution
Given :
For a quadrilateral ABCD, diagonals AC and Bp intersect at O

And a{AAOD) = a{ABOQ)

To prove:

ABCD is a trapezium.

Adding anODC) on both sides ,
anAAOD) + alAODC) = afABOQ) + aAODCQC)
= anfAADC) = aHABDC)

1 1
:EXDCXAL=E><DC><BH

= AL = BH

= AB |l DC

So, ABCD is a trapezium.

A B

#463943
Topic: Properties of Quadrilaterals

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=463383%2C+463357%2C+4...
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A B

R P

In fig, aDRC) = aDPC) and anBDP) = anlARC)- Show that both the quadrilaterals ABCD and DCPR are trapeziums

Solution

Since, aDRC) = anDPC), we get
1 1
—xDCx dy= = x DCx dy

2 2

(where d, and d, are perpendicular distance from Rto pCand from pto pC respectively.

dy=d,
= DCis parallel to pp.

So, DCPR s a trapezium.

Given a(BDP) = anACR)
Since, we know that afDRC) = anDPC), we get

anACD) = arlDBO)-

1 1
. —x CDxdy=—x CDxd,
2 2 4

(where ds and dy are perpendicular distances from Ato pcand from Bto Cp respectively..
» d3=dg

= ABIs parallel to pC.

So, DCBA is trapezium.
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