Grade | X

Lesson : 8 [Quadrilaterals]

ﬂ Objective Type Questions ‘I

[ I. Multiple choice questions j

1. The value of x inthe givenfigure is

D C
[’x 53
A 3x 3 B

a) 10° b) 20° ¢)30° d) 40°

Sol : b
2. Which of the following is not a parallelogram?
a) trapezium b) square C) rectangle d) rhombus
Sol :a

3. Inthegivenfigure, ABCD is a parallelogram. | f 2C = 65°, then («B + «D) isequal to

D c
65°
A B
a) 180° b) 115° c)155° d) 230°

Soal : Since ABCD is a par allelogram, so opposit e angles ar e equal,
Thus 2B = 4D and £A= +C = 65°

using angle sum property of a quadrilateral, we have
LA+ LB+ «C+ 4D = 360°

= 65°+ 2B+ 65°+ 2D = 360°

= 4B+ «D = 360° — 130° = 230°

~ Correct option is (d)
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4. Inthe given figure, ABCD is arhombus, AO =4cm and DO =3cm. Then the perimeter of the
rhombus is

D C
o

3

Al B

a) 18cm b) 20cm c) 21cm d) 22 cm

Sol : Since ABCD is arhombus, so diagonals AC and BD bisect each other right angles
at O.

so£AOD =90°

Now, AD? = A0? + 0D? [+ Pythagora theorem]

= AD? = (4)? +(3)?

= AD?= 16+ 9

= AD?= 25

= AD= 5cm

Since all sides of arhombus are equal, so AB =BC=CD =DA =5cm

So, perimeter of rhombus = AB + BC + CD + DA

=5+5+5+5=20cm

~ Correct option is (b)
5. Given atrapezium ABCD, in which AB||CDand AD =BC.|f 2D=70°, then «C will be

a) 70° b) 110° c)20° d) none of these

Sol : Draw AX L DCand BY L DC

I n AAXD and ABYC, we have

AD =BC [Given]
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2AXD = £BYC [Each90°]

AX =BY [ Dist ance between parallel sides]
So, AAXD =ABYC, [RHS congruence rule]
Thus 4D =<4C [CRCT]

Hence, 2C =70°
~ Correct option is (a)

6.Three angles of quadrilateral are 75°,90°,75°, Find the fourth angle
[NCERT Exemplar]

Sol : As we know that sum of four angles of quadrilateral is 360°
Let fourth angle be x.
5 75%+ 900 + 759 + x = 360°

= x = 360° — 240° = 120°

~ Fourth angle = 120°

7. Diagonals AC and BD parallelogram ABCD intersect at O. | f «BOC =90%and «BDC = 50°
find £OAB

Sol : I naparallelogram ABCD, O is point of intersection of diagonals AC and BD.

D C

<«BDC = «DBA [Alt er nat e angles as AC||CD]
+«BDC =50° [Given]
= «DAB =50°
We have «BOC = 20BA + 20AB
[Exterior angle is equal to sum of two interior opposite angles]
= 90° =50° + ZOAB

= +£0AB =90° — 50° = 4Q°
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8. Canall the angles of a quadrilateral be acut e angles? Give reason for your answer.
[NCERT Exemplar]

Sol : No, all the angles of quadrilateral cannot be acute angles. | f all the angles of
quadrilat eral will be acute. The sum of all the four angles will be less than 360° which is not
possible

[ I1. Multiple choice questions j

1. Inthe givenfigure, find BD, if DE||BC

A
2cm 1cm
D, E
1cm
B C
a) 2cm b) 1cm c) 3cm d) none of these

Sol : a) by the converse of the Mid-point theorem.

2. Inaparallelogram ABCD, E and F are the mid-points of sides AB and CD respectively.
AF and CE meet the diagonal BD of length 12cm at Pand Q, thenlength of PQ is
a) 6cm b) 4 cm c) 3cm d) 5cm

Sol. I n a parallelogram ABCD, we know that if E and F are the mid-points of sides AB and
CD respectively, thenthe line segments AF and ECtrisect the diagonal BD.

D F C

So DP=PQ =0OB
Now PQ =31BD=31X 12 =4cm

~ Correct option is (b)
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3. AInAABC, right angled at B, Side AB =6cm and side BC =8cm. D is mid-point of AC.
Then length of BD is

a) 10cm b) 4 cm c)3cm d) 5cm

Soal : By converse of mid-point theorem, we get E is mid-point of BC.

Also +DEC = £ABC = 90° [Corresponding Angle[
Now, ACED =ABDE [SAS Congruence rule]
So, CD =BD [CPCT]

= CD = BD= ; AC [ - D is mid-point of AC]
= BD= - x 10= 5cm

[+ AC = /(AB)? + (BC)?, Pythagoras t heor em]
~ Correct option is (d)

4. D and E are the mid-points of the sides AB and AC of AABCand O is any point on side BC.
Ois joinedtoA.|If Pand Q are the mid-points of OB and OCrespectively, then DEQPis
[NCRT Examplar]

a) a square b) arectangle c) arhombus d) aparallelogram
Sol : Using mid-point t heorem, we have

DP||EQ A

And DP=EQ =§Ao /
D, E

So, DEQPis a parallelogram,

~ Correct option is (d)

B P O Q@ C

5 ,4:* Created by Pinkz
L]



b

.

| I. Short answer questions j

1. |f one angle of a parallelogram is 36° less than twice its adjacent angle, then find the

angles of parallelogram [CBSE 2016]
Sol : Let one angle of parallelogram be x.
| ts adjacent angle is (180° — x)
As per question,

x=2 (180° — x) - 36°

= x = 360°-2x=36°
= 3x = 3240
= x = 32 _ 1080

3

= Adjacent angle = 180° - 108° = 72°
Hence, the angles of parallelogram are 108°,72°, 108° ,72°.

2. I n a parallelogram, show that the angle bisectors of two adjacent angles intersect at
right angles.

Sol: Given: ABCD is a parallelogram such that angle bisect ors of adjacent angles A and B
intersect at point P.

To prove: LAPB =90°

Proof : we have
ZA + /B =180°
[AD ||BCandzA and 4B are consecutive interior angles]

1/A +1/B =900
2 2

But ~¢A +- 2B+ ¢APB =180° [Sum of angles of atriangle is 180°]
= 90° + ~APB = 180°
= 2APB =90° Hence proved
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1.

I n the given figure, PQRS is a parallelogram. Find the values of x and y.

R

Sol : Here, PQRS is a parallelogram
As PQI|RS

8x =32° [Alternate interior angles]

As PS||QR
And 9y =27° [Alternate interior angles]
= X = ﬁand y A
8 9
= x= 4%nd y= 3°

[ I1. Short answer questions j

I n the given figure, ABCD is a quadrilateral in which AD = BC and ~DAB = 2CBA

D

Prove that : (i) AABD = A BAC

(i) BD = AC

Sol : Given: ABCD is a quadrilateral in which AD =BC and 2DAB = 2CBA
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2.

To prove:

(i)AABD = A BAC

(i) BD=AC

Proof: (i) In- AABD and A BAC

AD =BC

<DAB = 2CBA

AB=AB

AABD = A BAC

(i)  BD=AC

Hence proved

[Given]

[Given]

[ Common]

[SAS congruence rule]

[CPCT]

b

33,

A

I n the given figure, ABCD is a square, A line BM intersects CD at M and diagonal AC

at O such that 2~AOB = 80°. Find the value of x.

A

D

X

80°

M

C

Sol. As diagonal of a square bisects the opposite angles,

2BAO =§ABAD = % x 900 = 450

<BAC=2ACD

¢/ACD = 2BAC = 45°

Also 2AOB = 2MOC = 80° .....(ii)

Now,

x =2MOC + 20CM

[Alternate interior angles]

[Vertically opposit e angles]

[Exterior angle is equal to sum of two interior opposit eangles]

S X =

80° + 45° = 1250
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[ I11. Short answer questions j

L

——
.

A

ABCD is a parallelogram. AB is produced to E so that BE = AB. Prove the ED bisects

BC.

Sol : Given: ABCD is a parallelogram. AB is produced to E such that BE = AB

To prove : ED bisects BC.

i.e. BF =FC

Construction: Join Dto E which intersects BCat F.

Proof : We have
AB =DC

But AB = BE
BE =DC

| n ABEF and ACDF,
BE =DC
¢<BEF = 2CDF
¢BEF = 2CFD
ABEF = ACDF,
BF =FC

. ED bisects BC.

[Opposit e sides of parallelogram]

[Given]

[Proved above]

[Alternative interior angles]
[Vertically opposit e angles]
[AAS congruence rule]
[CPCT]

Hence proved.
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2. Inthe given figure, DE||BC Find BD.

§
oy

7 cm

Sol : AsAE=EC=4cm

~ Eis mid-point of AC

Also DE | BC (given)
By the conver se of mid—point theorem, we haveD is mid-point of AB
= AD =BD

= BD =2cm [As given AD =2cm]

[ IV. Short answer questions j

1. In the given figure, ABCD and PQRC are rectangles and Q is the mid—point of AC.
Prove that :

i) DP = PC i) PR =%AC
D P c
& R
A B

Given : ABCD and PQRC are two rectangle and Q is t he mid-point of AC

To prove: i) DP=BC i) PR =2 AC
D PW\ C
| q R
Proof : (i) I n A ACD,
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Q is the mid-point of AC
£ADC =2£QPC = 90°

(Each angle of rectangle is right angle)
But these are corresponding angles.

=PQ || DA

Pis the mid—point of CD

i.,e. DP=PC
ii) We have QC =PR (Diagonals of rectangle are equal)
and QC= =% AC (Given)
PR =§ AC Hence proved

2.ABCD is a trapezium in which AB|IDC. M and N are the mid—points of AD and BC
respectively. 1f AB =12cm and MN =14cm, find CD. [HOTS]
Sol: Here, ABCD is atrapezium in which, ABIIDCand M and N are the mid —point of AD
and BCrespectively.

12 em

Lo X
i 1.

Since the line segment joining the mid-point s of non-parallel sides of trapeziumis half of

the sum of the lengths of its parallel sides,
= MN == (AB +CD)
> 14 =— (12 +CD)

=28=12 +CD

= CD =28 -12 =16 cm
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[ I. Long answer questions j

Two parallel lines | and m are intersected by a transversal p. Show that the

quadrilateral formed by the bisectors of interior angles is a rectangle.

- LY — |
P 5

R

= [T]
Sol. Given BA, BC, DC, DA are bisectors of 2PAC, zQCA, 2ACR and £SACrespectively.
To prove : ABCD is arectangle.
Proof : We have
2PAC = £ACR
[Alternate interior angles as I||mand p is transver sal]
~ZPAC=-+ACR
= <BAC=+ACD
[As BA and DC are bisectors of 2PAC and £ACRrespectively]
But these are alternat e angles. This shows that AB||CD
Similarly, BC||AD
= Quadrilateral ABCD is a parallelogram ..... (i)
Now, 2PAC + 2CAS = 180° [Linear pari axiom]
— ~/PAC+ -<CAS = 90°
= «BAC + «CAD = 90°
= «BAD= 90° ... (ii)
From (i) and (ii) we can say that ABCD is arectangle

Hence proved.
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2. ABCD is a rhombus and AB is produced to E and F such that AE = AB = BF. Prove that

ED and FC are perpendicular to each other.

Sol. Given : ABCD is arhombus, AB produced to E and F such that AE = AB =BF

Construction: Join ED and CF and produce it to meet at G

To prove ED L FC

Proof : AB is produced to points E and F such that
AE=AB=BF ... (i)

Also, since ABCD is arhombus

AB=CD=BC=AD ... (ii)
Now, in ABCF,
BC =BF [From (i) and (ii)]
= 21 =22
23 =21+ 22 [Exterior angle ]
43=2¢22 L. (iii)

Similarly, AE=AD
25= 16
= 24 =215+ 2£6=245 ... (iv)
Adding (iii) and (iv), we get
24+ £3 =245+ 242
= 1800 = 2(45+ £2)
[+ 24 and 43 are consecutive interior angles]
= 45+ 2£2=90°
~ EG 1LFC, Now in AEGF
25+ £2 + LEGF = 180°

= 2EGF = 90° Hence proved.
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| I. Long answer questions j

1. In AABC is isosceles with AB = AC, D, E and F are the mid- point of sides BC, CA and
AB respectively. Show that the line segment AD is perpendicular to the line segment

EF and is bisected by it.
A

B D C

Sol : Given AABCis isosceles with AB =AC, D, E and F are the mid-point of BC, CA and
AB respectively.

To Prove :AD 1 EF and is bisected by it.
Construction: Join D, E and F and AD
Proof : we have

DE|ABand DE=-4B .. (i)
And DFIACand DF=-4C . (ii)

(Line segment joining mid-points of two sides of atriangle is parallel tothe third side
and is half of it.)

AB =AC .....(iii)
AF=-AB,AE=-AC .. (iv)
From (i), (ii), (iii), and (iv), we get
DE =DF =AF = AE
And also, DF || AE and DE || AF
= DEAF is arhombus.
Since diagonals of a rhombus bisect each ot her at right angles,

~ AD L1 EF and is bisected by it.
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2. Inthe given figure, BX and CY are perpendicular to a line through the vertex A of
AABC and Zis the mid- point of BC. Prove that XZ = YZ

X A Y

C
8 zZ

Sol : Given BX and CY are perpendiculars to a line XAY

To prove: XZ =YZ :

B

Construction : Draw ZQ1 XY

Proof : We have

[HOTS, CBSE 2015]

BXL1 XY [Given]

And CY L XY [Given]

Also, ZQ L XY [By construction]
BXIZQ I CY

(Perpendicular s on same line are parallel t o each ot her)
Now, As BX | ZQ || CY and Z is mid-point of BC
By mid-point t heorem, we have Q is mid-point of XY.

| n AXQZ and AYQZ,

XQ =QY [Q is mid-point of XY]

2XQZ =2YQZ =90°

[By construction]

QzZ =QZ [Common]
AXQZ = AYQZ [SAS congruence rule]
= XZ=YZ [CPCT]

Hence proved.
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