RD Sharma Solutions Class 9 Ch 13 - Quadrilaterals

Exercise 13.1
Q1

Three angles of a quadiilateral area respeciively equal v 110°,50° and 40°. Find its fourth
angle.

Solution

Let fourth angle be x.

We have,

Sum of all angles of a quadrilateral = 360°
= 110° + 50° + 40° + x = 360°

= 200° + x = 360°

= X = 160°

Q2

In a quadnlateral ABCD, the angles A, 8,C and D e n theratio 1:2 : 4 : 5 Fnd the
measure of each angle of the quadrilateral.

Solution

Let the angles of the quadnlateral be A= x, 8 = 2x,C = 4x and D = 5x. Then,
A+8+C+D=360"

= X +2x+4x+5x =360

= 12x =360

= x =30

A =308~ 60°C - 120" and O = 150"
Q3

The angles of quadrilateral are in the ratio 3: 5: 9: 13, Find all the angles of the gquadrilateral.

Solution
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Let the commaon ratio between the angles is x. So, the angles will be 2x, 5x, 9x and 13x
respectively.

Since the sum of all interior angles of a quadrilateral is 3609,

3x + 5x + 9x + 13x = 2607

30x = 3607

x =127
Hence, the angles are
Zx =3 x 12 = 26°

Sx=5 ¥ 12 = 60°

Ox =9 X 12 = 108°

13x = 13 * 12 = 1567

Q4

In a quadrilateral ARCD, CO and DO are the bsedns of ZC and 2D respechvely. Prove
that /COD=1(ZA + /B)

Solution
BT =0 2
I.aq = /
R / f/
| ./
‘ Q
. .
A B8
In ADOC
21+ 2000 + £2 = 180° [Angle sum propesty of a tiangle]
= LCOD - 180 - A - 2
= LC(X)-IM—(LIfQ)
= zmo=1ao-[§AC+§m] [--OC 8 0D e bisecrs of £C & 4D respedively]
1
= £COD=180-_(£C+4D) —®
In quadniateral ABCD
LA+ LB+ LC+ LD = 360" [Angle sum property of a quadnlateral ]
£C 4 LD = 360 - (LA + £B) — ()

Substitsting (it) in (1)
= £C0D = 180-;(360—(0 +£8))
= zcoo—.-mo—mo+§(a4za)

= ACODE%(ZA-l-LB)
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Exercise 13.2
Q1

Two opposite angles of a parallelegram are (3x - 2)° and (50 - x)°. Find the measgure of each of the parallelogram.

Solution

Since opposite angles of a parallelogram are equal
sH3x—-2=50-x

=>3x+x=50+2

S (3x—-2)°=(3 % 13 -2)°=37°
(50 - x)° = (50 - 13)° = 37°

Adjacent angles of a parallelogram are supplementary.

SoX + 37° = 180°
S X =180° - 37° = 143°

Hence, four angles are : 37° 143°, 379 143°
Q2

If am angle of a parallelogram is two-third of its adjacent angle, find the angles of the parallelogram.

Solution

Let the measure of the angle be x

s. The measure of the adjacent angle is 2%

Since the adjacent angle of a parallelogram is supplementary

Hence, X + ?5’1 = 180°

= 3% _180°
3

o
= x=180"%3 _.58°

Adjacent angles are supplementary
~. 108° + x = 180°
= x=72°

Hence, four angles are : 108°, 72°, 10§°, 72°

Q3
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Find the measure of all the angles of a parallelogram, if one angle iz 24” less than twice the smallest angle.
Solution

Let the smallest angle be x
-. the other angle is (2x - 24)
Now,

X+ 2x — 24 = 180 [+ Sum of adjacent angle of a parallelogram is 180°]

= 3x - 24 = 180

= 3x = 180 + 24

= 3x = 204

= x= 20%_ggo
3

x = 68°

= 2X-~-24% =3 . %X 68%~249 = 136° —~ 24° = 112"

Hence, four angles are : 68°, 112°, 68°, 112°

Q4

The perimeter of a parallelogram is 22 em. If the longer 2ide measures 6.5 ecm what iz the measure of the shorler
side?

Solution

Let the shorter side be x
Perimeter - X + 6.5+ X +6.5 [Sum of all sides)
22 = 2(x +6.5)
11~ x+6.5
xXx=11-6.5~4.5an

-~ Shorter side - 4.5 an.

Q5
In a parallelogram ABCD, 2D = 135°, determine the measures of £A and <B.

Solution
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In parallelogram ABCD

ZD+ ZC = 180° [Adjacent angles are supplementary]
135° + ZC = 180°

ZC=180° - 135° = 45°

ZA= 2ZC = 45° [Opposite angles of a parallelogram are equal]
ZB = £ZD = 135° [Opposite angles of a parallelogram are equal]
Q6

ABCD iz a parallelegram in which £A = 70. Compute 2B, =C and 2D.

Solution

In parallelogram ABCD

LZA=70°

ZA+ ZB = 180° [Adjacent angles are supplementary]
70°+ ZB = 180°

ZB = 180° — 70° = 110°

ZA=2C=70° [Opposite angles of a parallelogram are equal]
ZB= 2D = 110° [Opposite angles of a parallelogram are equal]
Q7

In fig.. ABCD is a parallelogram in which £DAB = 75% and «DBC = 60°. Compute «CDB and +ADB.

O

Solution
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To fond ZCDB & /ADS

Altesnate interior angle AD || BC and BD]
£LCBD = LADS =607

is the ransvessal
In parallelogram ABCD
LA = LC =T75° [opposite angles of a parallelogram |
In ABDC
ZCBD + £C + ZCDB = 180" [Angle sum property]

= 60°#75%+ LCDB - 180"
£CDB = 180" (60" +75")
ZCDB = 1807 - 135" = 45"

U

Henoa, ZCDB - 45°, ZADB - 60°

Q8

Which of the following statements are true(T) and which are false (F)?
(i) In a paralledogram, the diagonals are equal.
(i) In a parallelogram, the diagonals bisect each other.
(i) In a parallelogram, the diagonals intersed: each other at right angles.
(iv) In any quadrilateral, if a paxr of opposite sides is equal, it a parallelogram.
(¥) If dil the angles of a quadrilaterd are equal, itis a paralllogram.
(W) If three sides of a quadnilateral are equal, itis a pardlelogram.
(va) If three angles of a quadrilaterd are equal, itis a paralldogram.
(vmi) If all the sdes of a quadnlateral are equal itis a parallelogram.

Solution
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In fig.. ABCD is a parallelogram in which 2A = 60°_ If the bisectors of £A and £b meet al P, prove that AD =DP, PC =

BC and DC = 2AD.

Solution

90

LDAP = /PAB = 30° [~ AP biseds ZA]

ZA+ 48 =180° [Adjacent angles are supplementary |
60"+ 48 - 180"
£8 - 120"
LPBA = LPBC = 30" [-.-BP Ix'sed:lﬂ]
ZPAB = ZAPD = 3° [Alternate interior angles]
- AD =DP [Sides oppositez  equal angle are equal in length]
Simiarty
ZPBA = /BPC = A [Altermate interior angle]
PC = BC
DC = DP 4+ PC
OC - AD + BC [-op -~ AD,PC - BC]
DC =2AD [+ AD = BC opposite sides of a parallelogram are equal]
Q10
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In fig.. ABCD is a paralielogram and E is the mid-point of side BC. IF DE and AB when produced meet at F, prove

that AF = 2AB
L3
A
Solution
.

In ABEF and ACED
LBEF = LCED

BE =CE

LEBF = LECD
75 ABEF = ACED
e 8F - CO

AF = AB+8F
AF = AB+ AB
AF =2A8

e

[vertically oppasite angle]
[+ £ is the mid-pont of 8C]

[Altesnate mtesior angles]

[AS.A angurence]
[crca]

[~ 8F=-cp,c0 - AB]
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Exercise 13.3
Q1

In a parallelegram ABCD, determing sum of angles +C and 2D.

Solution

D ph

<C and =D are cosecutive interior angles on the same side of the transversal CD. Therefore,
£C+£D=180°

Q2
In a parallelogram ABCD, if 2B = 135°, determine the measures of itz other angles.

Solution
We have, £ZB = 135°
Since ABCD is a parallelogram
nZ2A=Z2C Z2ZB=Z2Dand LA+ ZB = 180°
= ZA+ 135° = 180°
= ZA= 45°

= A= ZC=45%and LB = ZD = 135°

Q3

ABCD iz a square. AC and BD intergect at 0. State the measure of ~ AOB.

Solution
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Q

Since, diagonals of a square bisect each other at right angle. Therefore, £/ AOB = 90°

Q4

ABCD is a rectangle with ZABD = 40°. Determine ZDBC.

Solution

= LABD + LDBC = 9r
= AP+ £LDBC =9F
= £DBC - 3r

Q5
The sides AB and CD of a parallelogram ABCD are bizected at E and F. Prove that EBFD is a parallelogram.

Solution
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D F C
]
'
]
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/
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/
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A E B

Smwce ABCD s a pardidogram. Therefore,
AB || DC and AB=DC

= muxraﬂ;mh;

81 OF and £B = DF

=
= EBFD is a pardidogam.

Q6

P and @ are the pointg of trizection of the diagonal BD of a parallelogram ABCD. Prove that CQ iz parallel to
AP. Prove also that AC bigects PQ.

Solution
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Since, diagonals of a parallelogram bisect each other.
Therefre, OA = OC and O8 = 0D.
Since, £ and Q are points of tnsechon of 8D.
8P =PQ=QD
Now, O8=00 and 8P =QD
— 08 —8P =00 -QD
= oP = 0Q
Thus, in quadrilateral APCQ, we have
OA =0C and OP = 0Q
= Diagonds of quadiilateral APCQ bisect each other
= APCQ is a paralldogram.

Henoe, AP || CQ.
Q7

ABCD iz a square E, F, G and H are points on AB, BC, CD and DA respectively, such that AE = BF = CG = DH.
Prove that EFGH is square.

Solution
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We have,
AE = BF ~ (G - DM ~ x(say)
BE - CF = DG ~ AH ~ y(sa)
nA's AEH and BE-, we have

=

But, A+3=9° and 244~
= A+ 3B+ 2% L4=90F+9r
= A4 Z4% A Z4-180r

—"

P— )

=

2(L14 £4) = 1BOP
L+ 24=90r
HEF =90r
Sanialy, we have
LF = 4G = LH=9r
Hence, EFGH is a square.
Q8
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ABCD iz a rhombus, EABF is a siraight line such that EA = AB = BF. Prove that ED and FC when produced

meet at right angles.

Solution
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We know that the diagonals of a rhombus are parpendiadar bisector of each other.
. OA =0C,08 =0D, ZA00D = £COD =90°

And, /ZAOB= /CO8 =90

In ABDE, A and O are mid-pomts of 8 and 80 respecively.
OA || DE

= oC || DG

In ACFA, B and O are mid-ponts AF and AC respechavely
o8 | CF

= 0D |6GC

Thus, m quadnilatesal DOCG, we have
OC || DG and OD || GC

= DOCG 15 a parallelogrom .

LDGC = LZDOC

=5 LDGC = 9N*

Q9

ABCD iz a parallelogram, AD is produced to E so that DE = DC and EC produced meets AB produced in F.
Prove that BF = BC.

Solution
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Draw a parallelogram ABCD with AC and BD intersecting at O.
Produce AD to E such that DE = DC.

Join EC and produce it to meet AB produced at F.

In A DCE,

. ZDCE = ZDEC ...(1) (In a triangle, equal sides have equal angles opposite
to them)

AB || CD (Opposite sides of the parallelogram are parallel)

. AF || CD (AB lies on AF)

AF || CD and EF is the transversal,

.. £ZDCE = ZBFC ...(2) (Pair of corresponding angles)

From (1) and (2), we get

ZDEC = ZBFC

In & AFE,

Z AFE = Z AEF (£ DEC = ZBFC)

. AE = AF (In atriangle, equal angles have equal sides opposite to them)

= AD + DE = AB + BF

= BC + AB = AB + BF (' AD = BC, DE = CD and CD = AB, AB = DE)

= BC = BF
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Exercise 13.4
Q1

In aMBC,D,E and F are, respechvely, the mid-ponts of 8C,CA and AS. If the lengths of
side AB, BC and CA are 7 an, 8 an and 9 am, respectively, find the penimeter of ADEF.

Solution

e
O‘j'
ol J

AB=7 an, BC=8 an, AC =9 an

In AMABC

F & £ are the mid-points of A8 and AC

EF = §8C [Mad -points theorem |
Simiarly

DF -~ -l-AC,DE— lA8
2 2

Penmeter of ADEF = DE + EF + DF

~2a8+lacslac
e

=1x7+lx8+lxo
2 X X3

-35+44+4.5~12an

= P of ADEF - 12 am.
Q2

in a mangle ZABC, /A =50% /8 = 60" and £C = 70°. Find the measiwes of the angles of
the riangle formed by joining the mid-points of the sides of this triangle.

Solution
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D & £ are mid-points of AB and BC
DE | AC,DE = ;AC

DE=%AC=CF

In quadnilateral DECF
DE )| AC DE - CF
Henoe DECF is a parallelogram
LC=LD=70"
Simiarly,
BEFD is a paralldogram, /B = /F = 60"
ADEF is a paralldogram, ZA= £F =507

-~ Angles of ADEF
LD =70, LE =50F, £F = 60"

Q3

Ch 13 - Quadrilaterals

[By mid-point theorem |

[ F is the mid-point of AC]]

[Opposite angles of a parallelogram |

In a mangle, £,Q and R are the mid-points of sides B8C,CA and AB respectively, If
AC ~21 an, BC - 29 an and AB ~ 30 an, find the penmeter of the quadniateral ARPQ.

Solution
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.»

R »e
‘ 2 .
8 P C
In AABC
R & P are midponts of A8 and BC
RP || AC, RP = —;AC [By mid-point theorem |
In quadniatera ARPQ
RP || AQ, RP = AQ
ARPQ 15 a parallelogram [A pair of side is paralld and equal]
AR=1AB=lxm=l.San
2 2
=. AR=QP =15 [opposite sides are equal]
RpP - 1AC-»- 1121-10.5 an
2 2
= RP = AQ =10.5 [Opposite sides are equal]
Now,
Penmeter of ARPQ < AR + QP + RP 1+ AQ
“15+15+10.5+10.5
=51 an
Q4

In AAAC median AD is produced to X such that AD = DX. Prove that ABXC is a paralldogram.

Solution

X
In quadnlatesal ABXC, we have
AD = DX [Given]
80 =DC [Given]

So, diagonals AX and 8C bised: each other. Therefire, ABXT is a parallelogram.

Q5
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In AMBC £ and F are the mud-points of AC and A8 respeclively. The altitude AP tn 8C

intersects FE at Q. Prove that AQ = QP.

Solution

F and £ are mid-points of AB & AC
FE ||BC,FF = _;.ac

in MBP
F is the mid-pomt of A8 and FQ|| B8P
Q is the mid-point of AP

Henae, AQ = QP

Q6

[By mid-point theorem |

[ FE N 8C)
[By converse of mid-point theorem |

In AMBC 8M and CN are paspendiadars from 8 and C respeclively on any line
passng through A IfL is the midpoint of 8C, prove that ML = NL.

Solution

In ABIM and ACIN
£BML = ZCNL =90"
8L=CL
LMLB -~ LNLC
ABILM = AMON
LM -~ IN

Q7

[Given]

[t is the mid-point of 8C]

[verticaly opposite angle]

[aas]

[Coresponding parts of angrent tnangles]
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In fig., triangle ABC is right-angled at B. Give that AB =9 cm, AC = 15 cm and D, E are the mid-points of the
sides AB and AC respectively, calculate

(i) The length of BC

(ii) The area of AADE.

Solution

In right AMBC, /8 = 90°

AC? = A8” +8C? [By pythagoras theorem |
15° - 9% 4 8C?

225-81=8C?

144 - 8C?

8C=.144=12 am

VR RV

In AABC
0 and £ are mid-points of AB and AC

DE || BC, DE = 2 8C [By mid-point theorem |

AB 9 g R

AD=DB=—-=>=4.5am [+ £ is the mid-point of A8 |

ogg_a_cgl_z.,sm
2 2

Area of MDE - gxMxDE

= ;::4.5::6 - 4.5x3=13.5 an>

Q8
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In fig.. M, N, and P are the mid-poinis of AB, AC and BC respectively. fMN=3cm, Np=35cmand MP=25¢cm
Calculate BC. AB and AC

Solution

[
o
o

Given, MN =3 an, NP =3.5 an and MP = 2.5 an
To fnd, 8C, AB and AC
In MBC

M and N are mid-points of A8 and AC

MN = ;BC, MN || BC [By mid-point theorem |

= 3=£8C
2

= 3x2=8C
= 8C =6 an

Similarly,
AC=2MP =2x2.5=5an
AB=2NP =2x3.5=7 am
Q9
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In fig.. AB = AC and CP || BA and AP is the bisector of exterior 2CAD of AABC. Prove that (i) £PAC = 4BCA (ii) ABCP
is a parallelogram

R

Solution

\

Given,
AB = AC and CP || BA arxd AP 5 the bisectin of exterior ZCAD of AMABC.

To prove:
(i) £PAC = £BCA

(%) ABCP 15 a paralldogram

Proof:
(i) we have,
AB = AC
= Seda [Waiyesn(apdédasof]
triangle are equal
Now,
LCAD = LABC + LACB
= LPAC + LPAD = 2/LACB
= 2LPAC - 2LACB [ 2PAC - £raD]
= LPAC = LACE
= LPAC = LBCA
(s) Now,
LPAC = £BCA
= AP ||BC
and, CP|BA [Given]

-~ ABCP is a parallelogram ..

Q10
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ABCD 15 a kite having A8 = AD and 8C = CD. Prove that the higure formed by joining the
mid-points of the sides, in order, is a rectangle.

Solution
-
> )! -
. .5
> ’
Given,

A kile ABCD havng AB = AD and 8C = CD. P,Q, R, S are the midpoints of sides
AB 8C,CD and DA respecively. PQ,QR, RS and SP are joined.

To prove:

PQRS s arectangle.
Proof: In AMABC, P and Q are the mid-points of A8 and 8C respeclively.

- PQUAC and Q= 2 AC —()
In AMDPC, R and S are the midpoints of CD and AD respediively.
RS AC and RS =2 AC — (i)
From (1) and (), we have
PQ || RS and PQ = RS.

Thus, in quadrilateral PQRS, a pair of opposite sides are equal and pardiel.
So, PQRS s a pardiclogram. Now, we shdl prove that one angle of parallaogram PQRS
is a right angle.

> 1ag-1
2 2
= AP = AS — i [P and § are the mid-points
of B and AD respectively
=3 A=20 —(iv)

Now, in APBQ and ASOR, we have

To download more free study materials, visit www.mathongo.com




RD Sharma Solutions Class 9 Ch 13 - Quadrilaterals

[~ AD = AB
1 1
P8 - SO = —AD~ - AB
2 2
- P8 = SD
8Q = DR [-: BC = DC]
[~ PQRS is pardielogram
and, - SR
e - PQ - SR
So, by SS§ aitenon of cnguence, we have
APBQ = ASDR
=¥ £3=/4 [crcT]
Now,
L3+ L5PQ 4+ 2 - 180"

and /14 /PSR £4~-180°

L3V LSPQ 2+ 2~ LA % LPSR + LA

= £SPQ = LPSR [A=22 and £3= £4]
Now, Uansversal 2S auts parallel lines SR and PQ at S and P respediively.
£SPQ+ PSR = 180"

= 2/5PQ - 180° [ £8PQ ~ £rsk]
£5PQ =90"

U

Thus, PQRS is a paralldogram sudh that /Z5PQ = 90°
Hencoe, PQRS is aredangle.
Q11
Let ABC be an isosceles mangle m which A8 = AC. If D, F, F be the mid-pomts of the sides
BC,CA and AB respechively, show that the segment AD and £F bsect each other at nght

angles.

Solution

e
Sinke D, £ and F are the mid-points of sides 8C,CA and A8 respeclively.
z AB || DE and AC || FD
AF|| DE aand AE || FD
AFDE s a paradlaogram
AF = DF and AE = DF
1 a8 - 0F and Lac-oF
2 2
DE - DF [ 28 - AC]
AE = AF = DE = DF
AEDF is a rhombus
AD and FF bisect each other at right angle.

A R
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Q12
Show that the line segments joining the mid-points of the opposite sides of a quadrilateral bisect each other.

Solution

Let ABCD is a quadrilateral in which P, Q, R and S are mid-points of sides AB, BC, CD and DA respectively.
Join PQ, QR, RS, SP and BD.

In & ABD, S and P are mid points of AD and AB respectively.

So, By using mid-point theorem, we can say that

1
SP||BDand SP= 2 BD (1)
Similarly in & BCD

1
QR||BDand QR = 2 BD v (2)

From equations (1) and (2), we have

SP||QR and SP=QR

As in quadrilateral SPQR one pair of opposite sides are equal and parallel to
each other,

So, SPQR is a parallelogram.

Since, diagonals of a parallelogram bisect each other.

Hence, PR and QS bisect each other.

Q13

Fill in the blanks to make the following statements correct:
(i) The triangle formed by joining the mid-points of the sides of an isosceles traingle is
{ii) The triangle formed by joining the mid-peoints of the sides of a right triangle is

{iii) The figure formed by joining the mid-points of consecutive sides of a quadrilateral is

Solution

(i) izosceles
(i) right triangle

(iii) parallelogram

Q14

ABC s a triangle and through A, 8, C lines are drawn parallel to 8C, CA and AB
respectively intersecting at £,Q and R Prowe that the penmeter of APQR s double
the perimeter of AABC.

Solution
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o
B B
o

Oearly, ABOQ and ARBC are paralielograms.
2 8C=AQ and BC = AR

= AQ= AR

= A s the mid-point of QR.

Simiarly, 8 and C are the mid-points of PR and PQ respeciively.

1 1 1
AB:-’Q,BC:— and CA=2-pPR
2 ZQ' 2

U

PQ < 2A8,QR < 2BC and PR = 2CA
PQ+QR+RP = 2(AB +8C +CA)
=  Penmeter of APQR = 2 (Permeter of MEC)

U

Q15

In fig.. BE L AC_ AD is any line from A to BC interesting BE in H. P, Q and R are respectively the mid-points of AH, AB
and BC. Prove that «PQR = 90°

il J

Solution
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Given,
BE L AC and P,Q and R awe respectively mid-point of AH, A8 and BC.
To prove:
ZPQR = 9D°
Proof: In MBC,Q and R are the mid-points of A8 and 8BC respectively.
QR || AC —(i)
In AMBH,Q and P are the mid-points of AB and Al respecavely.
: QP || 8H
= QPuBE — (i)
But, AC L BE. Therefore, from egquation (l) and equation (u) we have
QP LQR

=¥ £ZPQR =90° Henoe proved.

Q16

ABC is a tiangle. D is a point on A8 such MAD:%ABMEkapnintonACsudl that

1

AE-;AC.vaeIIatDE— %BC

Solution

o
m

pg— a0

s B
Let P and Q be the mid-points of A8 and AC respeclively.
Then, PQ|| 8C such that

1

PQ - 3 8C —()
In AMPQ,D and £ are mid-points of AP and AQ are respeclively.
DEIPQathE:%PQ —(w)

From equation (i) and equation (i), we get
os=;w=§[%ac]

= DE = %BC Hence proved.
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Q17

Ch 13 - Quadrilaterals

In fig., ABCD is a parallelegram in which P is the mid-point of DC and Q is a point on AC such that CQ = (1/4)AC_ K

PQ produced meets BC at R, prove that R is a mid-point of BC

A B8

Solution

Jon 8 and D. Suppose AC and 8D ant at O. Then,

oc=1ac
2
Now,
1
Q=AC
1|1
-=|Zac
> aefzad]
=1soc [-.-ocalac]
2 2
In ADCO, P and Q are mid-points of DC and OC respectively.
PQ Il DO
Also, n ACO8B, Q s mid-pontof OC and QR || O8
R is the mid-pomt of 8C.
Q18
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In fig.. ABCD and PQRC are rectangle and Q is the mid-point of AC. Prove that
iDP=PCii. PR=(122)AC

D P C
Q R
A B
Solution
e . 3
3 e
X p

() In AADC, Q is the mid-pomt of AC such that PQ || AD
? is the mid-point of DC
= DP = PC [Using converse of mid-point theorem |

(8) Similarly, R is the mid-pont of 8C.

& PR = 1 BD
2

- PR = %AC [Diagonals of rectangle are equal, . BD = AC ]

019

ABCD iz a parallelogram, E and F are the mid-points of AB and CD respectively. GH iz any line intersecting
AD, EF and BC and G, P and H respectively. Prove that GP = PH.

Solution
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,
\\
.

Ll oS

Since £ and F are midpoints AB and CP respectively.

AE:BE:%AB

G-'=DF--;CD

AB =CD

1r-leo
33

8BF =CF

BE ||CF [+ A8 co]

BEFT 15 a parallelogram.

BC || £F and 8E = PH —(i)

BC || EF

AD || EF [ 8C || AD as ABCD is a paraliclogram |
AEFD is a pasalldogram

AE= GP —(ii)

But, £ s the mid-point of AB.

AE - BE

GP = on [using () and ()]

R A

by

U

Q20

EM and CN are perpendiculars to a line passing through the vertex A of a triangle ABC. If L is the mid-point
of BC, prove that LM = LN.

Solution
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To prove: LM = LN

Draw LS perpendicular to line MN.

Therefore, the lines BM, LS and CN being the same perpendiculars, on line MN are
parallel to each other.

According to intercept theorem,

If there are three or more parallel lines and the intercepts made by them on a
transversal are equal, then the corresponding intercepts on any other transversal
are also equal.

In the drawn figure, MB and LS and NC are three parallel lines and the two
transversal lines are MN and BC.

We have, BL = LC (As L is the given mid-point of BC)
». Using intercept theorem, we get,

MS = SN soild)

Now, In AMLS and ALSN

MS = SN using saatd)

ZLSM = ZLSN = 90° LS 1L MN

and SL = LS common

s, AMLS Z ALSN (SAS congruency criterion)

s LM =1LN (CPCT)
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Exercise 13.70
Q1

The opposite sides of a quadrilateral have
{a) no commaon point

{b) one commaon point

{c) two common points

{d) infinitely many common points

Solution

A D

£

AD and BC have no common point

Q2

The consecutive sides of a quadrilateral have
(@) no commaon point

(b) one common point

(c) two common points

(d) infinitely many common points

Solution

B C
Consecutive sides of 3 Quadrilateral ABCD are
AB and BC,

B8C and CD

CD and AD,

AD and AB

which have only one point in common

.e the joint point of the
Hence, correct option is (b}

Ch 13 - Quadrilaterals
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Exercise 13.71
Q1

PQRS is a quadrilateral, PR and QS intersect each other at 0. Inwhich of the following cases.
PQRS is parallelogram?

(@) £P = 100° £Q = 80° ZR =100°

(b) £ZP = 85°, £ZQ = 85° £ZR = 95°

[C)PQ =7cm QR =7cm, RS =8cm,SP =8cm

{d)OP = 6.5¢cm, 0Q = 6.5¢cm, OR = 5.2¢cm, 0S = 5.2cm

Solution

In & parallzlogram, opposite corner angles are equal and sum of adjacent angles = 180°
Hence, In guadriiateral PQRS,

= /P = ZRand £Q = £S

Also. £ZP + £Q =£Q + £ZR = 180°

Hence, If ZP =100° and £Q =80°, then

ZP+ £Q=100°+80°=180°

Also, if ZQ =80° and ZR=100° then

£Q+ £ZR=80"+100°=180"

Hence, correct option is (a).

Q2

Which of the following guadrilateral is not a rhombus?
(a) All four sides are equal

(b) Diagonals bisect each other

(c) Diagonals bizect opposite angles

(d) One angle between the diagonals is 60°

Solution

For a rhombus, the angle between the diagonals is 80° and not 60°.
Hence, correct option is (d).

Q3

Diagonals necessarily bisect opposiie angles in a
(a) rectangle

(b} parallelogram

(c)izozceles frapezium

(d} square

Solution

Diagonals necesszarily bizect opposile angles in a square.
Hence, correct option is {d).

Q4

The two diagonals are equal in a
{a) parallelogram

{b) rombus

{c) rectangle

{d) trapezium
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Solution

The two diagonals are equal in a rectangle (property)
Hence, correct oplion is (c)

Q5

We get a rhombug by joining the mid-points of the sides of a
{a) parallelogram

{b) rhombus

{c) rectangle

{d) triangle

Solution

A } . B

2
'S

p—
—_—

D R C
PR I| AD = AL AD
05 || A8 = PRALQS

Since diagonals of PQRS are not making 90° between them,
PQRS is not a Rhombus, P

A } 3

9y
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P, Q RandS arethe mid—points,

PR and Q5 are diagonals of quadrilateral PQRS.

PRIl AD, QS || AB

Bacause they are Formed oy joning of mid = point of sicddes of Rhombus ABCD.
ADisnot L 10 AB

= PRwillnotbe L 100Q5

l.e angle between diaganals PR & QS is not 90°.

So, PQRS is not a Rhombus,

P
AT

D R C
PR and QS are making 90° with each —ather
because PR || AD, QS || AB and AD L AB
So PR and QS are diagonals of PQRS and are L to =ach —other.
Hence, PQRS is a Rhombus,

By |oining the mid — points of sides of a triangle, no quadrilateral is formed.

hence, correct optionis (c).

Q6
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The bisectors of any two adjacent angles of a parallelogram infersect at
(a) 30°
(b) 45°
(c)e0®
(d) 90°

Solution

A

O
D C

In & parallelogram, sum of adjacent angles = 180°
= ZA + £B =180°

ZA | £B e
— A —— snee
- > > g0 (1)
= zoA8 = £R and zoBA = £P
Thus, £Z0AB + ZOBA = 90° [Fromeq (1]]
= ZAQOB = 180° - (L0AB + LOBA)=180° - 90°
= ZAOB = 90°

Hence, correct option is (d).
Q7

The bisectors of the angle of a parallelegram enclose a
(a) parallelcgram

(b} rhombus

(c) rectangle

(d} square

Solution
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AR, BR, CP, DP are the biseciors of an
cause two bisectors of adjac

3

F
w0

gles of paralielogram
ent angies make 20° between them So PQRS 5 2 Rectangle

n
[

use DP and BR are scute angle biseciors so the distance between them PQ < PS (The distance between other twao
rs)

LWwowmm
o n
U ¢
)

# PS (So PQRS is not a square, but only a rectangie)
, correct option is (c}

o
b=}
O
i

Q
©

The figure formed by joining the mid-poinis of the adjacent sides of a quadrilateral is a
(a) parallelogram

(b} rectangle
(c) square
(d) rhombus

Solution
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D U R U C

P, Q. R &S are the mid - points of AB, BC, CD & AD respectively.
Consider AADB,

Ifin a triangle, the mid — points of two sides are |oint by a line then the
line is parallel to the third side.

= PS || DBin AADB

Similiarly in ACDB,

RQ |l DB

HencePS || RQ  ..(1)

Similarly in AABC and AADC

SR || AC. PQ |l AC

2SR || PQ ..[2)

From eq. (1) and (2], PQRS is a parallelagram.

Hence, correct opticn is (8).

Q9

The figure formed by joining the mid-poinis of the adjacent sides of a rectangle is a
(a) square

(b} rhombus

(c) trapezium

(d) none of these

Solution
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A

—
8y

S PRI

O
cossssnsessansres

D R C

PQ |l AC (sincein AABC mid - points of AB & BC are meeting by PQ)
Similiarly, SR || AC

=PQ || SR

Nowin AABD and ACBD,

PS || BDand QR || 8D

=PS | QR

Hence, PQRS is a parallelogram.
ButPR L Q5

= Diagonals cut at 90°

= PQRSis a Rhomus

Hence, correct option is (b).

Q10

The figure formed by joining the mid-points of the adjacent sides of a rhombus is a
(@) square

(b) rectangle

(c) trapezium

(d) none of these

Solution
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In AABD and ACBD

PS || BDand QR || BD

{A line joining mid — points of two sides of A Is parallel to third side}
= PS || QR

Similiarly PQ || SR

Because SR || ACand QR || BD,

And angle between the diagonals of 8 Rhombus AC and BD = 90°,
Angle between SR and QR = 90°

= PQRSis a Rectangle.

Hence, correct option is (b).

Q11

The figure formed by joining the mid-points of the adjacent sides of a square is a
(@) rhombus

(b) square

(c) rectangle

(d) parallelogram

Solution
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A i B

D R C

PS Il QR. PQ |l SR ....(1)
{Because lines |cining the midpoint of any two sides of a A are parallel to the third side}
AC LBD&PR L QS (From Figure)
SR || AC and QR || BD

AC 1 8D

=SR L QR

Hence ZSRQ = 90° ....(2)

Also AAPS = ADSR

= PS =SR ...(3}

From equations (1), (2}, (3)

PQRS is a square.

Hence, correct optionis (b).

Q12

The figure formed by joining the mid-points of the adjacent sides of a parallelogram is a
(a) rectangle

(b) parallelogram

(c) rhombus

(d) =quare

Solution

Ch 13 - Quadrilaterals
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PQ Il SR || AC
QR |l PS || BD

{Because line joining the mid — points of two sides of A is || to third side}
Now because AC is not prependicularto BD in parallelogram,

= SRis not perpendicularto QR

Also AASP 2 ADRS

= PS = SR

= PQRS is just & parallelogram.

Hence, correct option is (b).

013

If one angle of a parallelogram is 24° less than twice the smallest angle, then the measure of the largest angle of the
parallelogram is

(a) 176°
(b) 68

(c) 112
(d) 102°

Solution
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A B

C

Letthe smallest angle = ZADC = x°
Other angle = ZBCD

= ZBCD = 2¢° - 24°

Also. ZADC + £BCD = 180° (Sum of adjacent angles in || 9™ = 180°)
=3 x° + 2% — 24° = 180°

=3x" = 204"

-»x = 68°

= Largestangle = £BCD = 2x68°—-24° =112°

Hence, correct option is (c).

Q14

In a parzlielogram ABCD, if £DAB = 75° and £DBC = 60° then £BDC =
{a) 75°

(b) 60°

(c} 45°

(d) 55°

Solution
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A B

D C

In parallelogram ABCD,

LA+ £D = 180°

= £D =180° - 75° =105°

ZADB = ZDBC (Altternate angles)

= ZADB = 60°

ZBDC = ZADC — ZADB = 1D5° — 60° =45°
Hence, correct option is (c).

Q15

ABCD iz a parallelegram and E and F are the centroids of triangles ABD and ECD respectively, then EF =
(@) AE
(b) BE
(c) GE
(d) DE

Solution
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D

Centroidis the point where all medians of 3 &4 meet,

In AABD, £ Is the centroid,

andin ABCD, Fisthe centroid.

By the property of centroid, centroid divides a medianin 2: 1
So from figure,

AE _ 2 - AE )
E—— 1 =ED 2 1)

CE o2 LCF s
Also ﬁ = —1 = FO 2 wl2)

Because AC is a diagonal of a paralleogram, O Is its midpoint.
= QA = 0C

= AE = CF

Adding equations (1) & (2),
£64 FO = AE;CF _ ZAE
g = ZAE

=EF = AE

Hence, correct optionis {a).

Ch 13 - Quadrilaterals
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Exercise 13.72

Q1

ABCD is a parallelogram. Mis the mid — point of BD and BM bisects £B, Then, ZAMB =

{a) 45°
(b) 60°
(c)90°
(d) 75°

Solution

A

D

ZABM = £CBM ...(1) (BM bisects ZB)
ZABM = ZMDC ...[2]) (Alternate angles)
ZCBM = ZADM ....(3) (Alternate angles)
From equations (1), (2) & (3)

ZMDC = ZADM ....(4)

Now. consider AABD & ACBD

ZCBD = £ABD  {Fromeq(l)}

DB = DB (Common)

ZADB = ZCDB {From eq (4]}

Hence, by ASA property,

AABD = ACBD

=AB = CB,AD = CD

Hence, it becomes a Rhombus.

So. now diagonals of a Rhombus bisect each other at 90°,

= ZAMB = 50°
Hence, correct optionis (cl.

Q2

Ch 13 - Quadrilaterals

If an angle of a parallelogram iz is two-third of its adjacent angle, the smallest angle of the parallelegram is

(a) 108"
(b) 54°
(cy 72"
(d)a1°

Solution
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A B

D C

Let ABCD be a parallelogramand £ZA = —§-48

Also. ZA + ZB =180° (adjacent angles in a Parallelogram are supplementry)
4%48 + £B = 180°

= ZB =108 and £A = 72°
= Smallest angle is 72°,
Hence, correct option is {c).

Q3

If the degree measures of the angles of quadrilateral are 4x, 7x, 9x and 10x, what iz the sum of the measures of the
smallest angle and largest angle?

(a) 140°
(b} 150°
(c) 168°
(d) 180°

Solution

Sum of all angles of a Quadrilateral = 360°
A + T+ Ox + 10x = 360°

30 = 360°

x=12°

So, sum of smallest and largest angle,

e, &+ 10x=14x =14 x 12 = 168"
Hence, correct oplion is (c).

Q4

If the diagonals of a rhombus are 18 cm and 24 cm respeciively, then its side is equal to
(a) 16 cm
(b) 15 cm
(c) 20 cm
(d) 17 cm

Solution
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A B

D C

LetBD = 24 cmand AC = 18 cm (Given)

Now, AB =4/(A0)%+(B0O)® (Dlagonals make 90° betwaen them)
=Vo2+12?
=Bl + 144
=4 225

=AB =15¢m

Hence, correct option is (b).

Q5

ABCD is a parzllelogram in which diagonal AC bisects ZBAD. If ZBAC = 35° then ZABC =

(a) 70°
(by110°
(c}90°
(d)120°

Solution

Ch 13 - Quadrilaterals
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A B
a5’

D C

AC bisects ZDAB.

= ZDAC = £BAC =35°

= ZBAD = 2 x 35° = 70°

ZA + £8 =180° (Sum of any two adjacent angles in Parallelogram =180°)
= /B = ZABC = 180° - ZBAD =180° - 70°=110°

Hence, correct option is (b).

Q6

In a rhombus ABCD, if ZACB = 40° then ZADB =
{a) 70°
(b) 45°
(¢} 50°
(d) 6O°

Solution
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A B

% N
D C

Consider AAOD & ACOB

ZADD = ZCOB = 90°

AD = BC (Sides of Rhombus)

A0 = CO (Diagonals bisects each other)
So by RHS property, AAOD = ACOB

= ZOAD = Z0OCB = 40°

In AAQD,

ZADB = ZADO = 180° — 80° — 40° =50°
Hence, correct option is ().

Q7

In AABC, ZA = 30° £B = 40" and £C = 110°, The angles of the triangle formed by
Joining the mid — points of the sides of this triangle are

(@) 70", 70°, 40°

(b) 60°, 40°, 80°

(c} 30° 40° 110°

(d) 60°, 70¢, 50°

Solution
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B Q C

Ifin any triangle, allthe mid — points (of each sides) are joined to form a triangle.
thenthat tnangle is similian to a parent triangle.

l.e. AQPR ~ AABC

So angles of APQRwill be same as angles of AABC.

Thus, angles are 30°, 40° 110°.

Hence, correct option is {c),

Q8

The diagonals of & parallelogram ABCD intersect at 0. If ZBOC = 90° and
£BDC = 50° then Z0AB =

(a) a0°

(b) 50°

(c)10°

(d) 90°

Solution
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A B

50°
D C

In a parallelogram ABCD,

ZOAB = £0CD

In A0CD

ZOCD + ZCOD + £0DC = 180°
ZCOoD = 90°

Z0DC =50° (given)

ZOCD = 180° - 90° - 50° = 40°
= ZDAB = Z0OCD = 40°

Hence, correct option is (a).

Q9

ABCD is a trapezium in which AB || DC. M and N are the mid — points of AD and BC respectivaly,
FAB = 12cm, MN = 14 cm, thenCD =

(@)10cm

(b) 12 cm

(c)1d4cm

(d)16cm

Solution
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A 12 cm B

14 cm

D P C

Let aline BP is drawn || to AD to meet DC at P,
ABPD s a parallelogram.

AB || PD. AD || BP

So AB = DP

Let BP cuts MN at Q.

MQisalso || to 4B || PD

SOAB =MQ =PD =12cm ...[1)

QN =MN-MQ =14 -12=2cm

Consider ABPC.

Q and N are the mid — points of BP & BC, and the line joining them QN || PC,
ON _1

PC 2
2PC=20N=2x2=4cm

Now, DC =DP +PC

DP =12cm [From (1))

=DC=12+4=16cm

Hence, correct option is (d).

Then by property,

010

ABCD is a parallelogram, and € Is the mid — point of BC.
DC and AB when produced meet at F. Then, AF =

3
@) 2AB

(b) 2 AB
(c)3AB

5

Solution
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D

BC || AD

= BE || AD

Now, consider AFAD

BE || AD

BE L

AD 2

In AFBE and AFAD,

ZFAD = ZFBE {Corresponding angles}
ZADF = £ZBEF {Corresponding angles}
LF = £LF {common)

Hence, AFBE ~ AFAD

Also

= AF = 2AB
Hence, correct option is (b).

Q11

Diagonals of & quadriiateral ABCD bisect each other, If ZA = 45° then £B =

(a)115°
(b)120°
(€} 125°
(d) 135°

Solution
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D

Consider AAOD & ACOB,

AO = CO {Diagonals Bisects each other}

0D = OB {Diagonals Bisects each other}

ZAOD = ZCOB (opposite angles)

So, by SAS property, AACD = ACOB

= ZADO = £CBO ...(1)

ZABD = 180° - ZA - ZADO (in AADB)
=180 - 45° — ZADO

ZABD =135° = ZADO ...(2)

ZB = ZABD + £CBO

Putting values From eq (1) and (2)

Z£B = 135° - LADD + LAOO

£B =135°

Hence, correct optionis (d).

Q12

P is the mid - point of side BC of a parallelogram ABCD such that

ZBAP = ZDAP.IFAD = 10cm, thenCD =
(@)5Scm

(b)6cm

(c)8cm

(d)10cm

Solution
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A B

Let & line parallel to AB is drawn from P to meet AD at Q.
PQ |l AB || DC

Qs also mid — point of AD.

Now, consider parallelogram ABPQ.

ZPAQ = ZAPB (Alternate angles)

Also ZPAQ = ZBAP (Given)

< LAPB = ZBAP

So AABPIs Isosceles A.

=8P = AB
Le.AB = %z 5em

Hence, correct option is (3).

013

In AABC, E is the mid-point of median AD such that BE produced meeis AC at F. FAC = 10.5 cm, then AF =
(a) 2 cm

(b} 3.5 cm

(ch 2.5 cm

(d} S cm

Solution
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A
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C D B

Aline DGis drawn parallel to FE to mest AC,

FE || DG andFE || GH

Now, consider AADG.

E1sthe mid = point of AD and EF is line From E || to Base DG.
So by Property, it will meet AG at its midpoint

i.e. Fis midpoint of AG.

= AF = FG .....(1)

Now, consider AFBC & AGDC

FE || GH and FE || GD

D Is mid — point of BC.

G- 'L )
*8c 2z @
Because AFBC ~ AGDC,
GC —L =
- e > = FC = 2GC
OR FG = GC ..... (3)
From equations (1) and (3),
AF = FG = GC
o s R
= AF = T—T—B.Scm

Hence, correct option is (b).
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Exercise 13.73
Q1

In @ quadrilateral ABCD, ZA + £Cis 2times £B + £D. f £ZA = 140° and £D =60° then £B =
(a) 60°

(b) 8Q°
{c)120°
(d) None of these

Solution

In & quadrilateral ABCD,

LA+ £B + LC + £D = 360° ..(1)

Now, ZA + £ZC = 2(£B + £D) (given}....(2)
Also. £A = 140° £D = 60°

Putting value of (£ZA + £C) from eq. (2} ineq. (1)
2(£B + £D) + £B + £D = 360°

3(£B + £D) = 360°

= B+ 4D =120°
= /B + 60° = 1200°
= /B = 60°

Hence, correct option is (a).

Q2

The diagonals AC and BD of a rectangle ABCD intersect each other at P. If ZABD = 50°, then £ZDPC =
{a) 70°

(b) 90°
{c} 80°
(d)100°

Solution

To download more free study materials, visit www.mathongo.com




RD Sharma Solutions Class 9 Ch 13 - Quadrilaterals

A B

D C

In AABD,

ZBDA + ZABD + £ZDAB = 180°

ZABD = 50%and £DAB = 20°

= ZBDA = 180° - 90° - 50° = 40°
Consider AABD & ABAC

AD = BC, £DAB = £ZABC = 90°, BD = AC
Hence, by RHS property AASD = ABAC
= ZABD = ZBAC = 50°

Now, consider A ABP

ZPAB + ZPBA + ZAPB =180°

ZPAB = £BAC = 50°

ZPBA = ZABD = 50°

= ZAPB = 180° - 50° — 50° =80°
Now, ZAPB = ZDPC (Opposite angles)
= £ZDPC = 80°

Hence, correct option is (c).
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