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Ex 9A

Question 1.

Solution:

We know that sum of angles of a quadrilateral is 360°
Now, sum of three angles = 56° + 115° + 84° = 255°
Fourth angle = 360° — 255° = 105° Ans.

Question 2.

Solution:

Sum of angles of a quadrilateral = 360°
Theirratio=2:4:5:7

Let first angle = 2x

then second angle = 4x
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third angle = 5x
and fourth angle = 7x
J.2x +4x + 5x + 7x = 360°
=>18x = 360°
=>x = 360018 = 20°
Hence, first angle = 2x = 2 x 20° = 40°
Second angle = 4x = 4 x 20° = 80°
Third angle = 5x = 5 x 20° = 100°
and fourth angle = 7x = 7 x 20° = 140°Ans.
Question 3.
Solution:
In the trapezium ABCD
DC || AB
S. £ A+ £ D =180° (Co-intericr angles)
.~ 55°+ £D =180°
£D =180°-55°
J. 4D =125°
Similarly, B + ZC =180°
(Co-interior angles)
=>70°+ £C =180°
=> /ZC=180°-70°
£ZC=110°

Hence ZC =110° and £D = 125° Ans.
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Question 4.
Solution:

Given : In the figure, ABCD is a square and A EDC is an equilateral triangles on DC. AE and
BE are joined.

To Prove : (i) AE = BE

(i) LDAE = 15°

Proof : In A ADE and ABCE
AD = BC (Sides of a square)
DE = CE (Sides of equilateral triangle)
ZADE = £BCE |
(Each = 90° + 60° = 150°)
. AADE = A BCE (SAS axiom)

- AE = BE (c.p.c.t).
In A ADE,
ZDAE = ZDEA (- AD = DE)
But £ ADE = 90" + 60° = 150"
.. ZDAE + 2 DEA = 180" - 150" = 30°
= £ DAE + ZDAE = 30°
(- £DAE = ZDEA)
= 2 ZDAE = 30"

0
= /DAE = % =15°

(- £ZDAE = ZDEA)
Hence £ DAE = 15°
Hence proved.

Question 5.
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Solution:
Given : In the figure,
BM L AC, DN L AC.

BM = DN

M1

>_

A B

To Prove : AC bisects BD.
Proof : in A BMO and A DNQ,
BM = DN (given)
ZM = £N (each 90°)
ZBOM = 2 DON
(verticallv opposite angles)
+ ABMO = A DNO (AAS axiom)
s DO = OB. (c.p.c.t)
Hence AC bisects BD at O.
Hence proved.

Question 6.
Solution:
Given : In quadrilateral ABCD,

AB =AD and BC =DC
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AC is joined.
To Prove : (i) AC bisects £ Aand £ C
(i) BE = DE
(i) ZABC = ZADC
Const. Join BD.

Proof : (i) In AABC and A ADB

AB = AD (given)
BC = DC (given)
AC = AC (common)
s, AABC = A ADB (S.S8.8. axiom)
- ZBAC = ZDAC (c.p.c.t)
ZBCA = ZDCA (c.p.c.t.)
and ~ ABC = ZADC (c.p.c.t.)
Hence AC, bisects £ A and £C
and £ ABC = ZADC
(ii) Now, in A ABE and A ADE,
AL = AE (common)
AB = AD (given)
ZBAE = ZDAE (proved.)

(. £ZBAC = £ZDAC)
. AABE = A ADE (SAS axiom)
-. BE = DE (c.p.c.t.)
Hence proved.

Question 7.

Solution:
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Given : In square ABCD,
Z PQR =90°

PB=QC=DR

aIs and- araIIeIo rams/
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To Prove : (i) QB = RC
(i1) PQ = QR
(iii) £ QPR = 45°
Const. Join PR
Proof : - DC = CB (sides of a squares)
and DR = QC (given)

Subtracting,

DC - DR = CB - QC
= RC = QB
Now in A PBQ and A QCR,
PB = QC (given)

als and- araIIeIo rams/
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QB = QC (proved)

£ZB=2C (each 90°)

. APBQ = AQCR  (SAS axiom)
- PQ = QR (c.p.c.t.)
Now in A PQR,

PQ = QR (proved)

s ZQPR = £ZQRP (angles opposite to
equal sides)
But £ PQR = 90" (given)
Z QPR + ZQRP = 90"
= ZQPR + ZQPR = 90°
= 2/QPR = 90°

90°

- /QPR = = 45°

Hence proved.

Question 8.
Solution:
Given : In quadrilateral ABCD, O is any point inside it. OA, OB, OC and OD are joined.

To Prove : OA+ OB + OC + OD >AC + BD
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Construction. Join AC and BD.
Proof : In A AOC,

OA + OC > AC (sum of two sides of a
triangle is greater than its third side)

Similarly in A BOD,

OB + OD = BD

Adding we get :

OA +0C + OB + OD > AC + BD
= OA + 0B+ 0OC + 0D > AC + BD
Hence proved..

Question 9.
Solution:

Given : In quadrilateral ABCD, AC is its one diagonal.
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C

A B

To Prove : (i) AB + BC + CD + DA =
2AC
(i1) AB + BC + CD > DA
(1) AB + BC + CD + DA > AC + BD
Const. Join BD.
Proof :
(i) In A ABC,

AB + BC > AC (D)
(Sum of two sides of a triangle is greater
than its third side)

als and- araIIeIo rams/
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Similarly, in A ADC

AD + DC = AC “{H)
Adding (1) and (ii)

AB + BC + AD + DC > AC + AC
= AB + BC + CD + DA > 2AC

(ii) In A ABC,

AB + BC > AC [proved in (i)]
Adding CD both sides,
AB+BC+CD>AC+CD
But in A ADC,

AC + CD > AD

. AB+BC+CD>AC+CD=>AD
Hence AB + BC + CD > DA

(ii1) In (i) we have proved that

AB + BC + CD + DA > 2AC ...(A)
Similarly by joining BD, we can prove that
AB + BC + CD + DA > 2BD ..(B)

Adding (A) and (B)

Q(AB + BC + CD + DA) > 2AC + 2BD

= 2(AB + BC + CD + DA) > 2(AC +

BD)

= AB + BC + CD + DA > AC + BD
(Dividing by*2)

Hence AB + BC + CD + DA > AC + BD

Hence proved.

Question 10.

Solution:
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Given : A quadrilateral ABCD
ToProve: LA+ LB+ £LC+ 4D =360°

Const. Join AC.

D

\

Proof : In A ABC,

Z/CAB + ZB + £BCA = 180° ..(i)
(Angles of a triangle)

Similarly in A ADC,

JCAD + 2D + ZACD = 180° ...(ii)
Adding (i) and (ii)

ZCAB+ ZB+ #/BCA+ ZCAD+ £D
+ ~ ACD = 180° + 180°

— /CAB+ ZCAD+ £ZB + ZBCA +
ZACD + 2D = 360°

= LA+ ZB+ £C+ £D =360°
Hence proved.

Ex 9A

Question 1.
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Solution:

In parallelogram ABCD.

LA=T72°

But £ A= Z C (opposite angle of a ||gm)
J.£LC=72°

. AD || BC

S L A+ £ B =180° (co-interior angles)
=>72°+ /LB =180°

=> /B =180°-72°

=> /B =108°

But £ B = £ D (opposite angles of a ||gm)
J. £ZD=108°

Hence ZD =108°, £ C=72°and Z D =108° Ans.
Question 2.

Solution:

In || gm ABCD, BD is its diagonal

and ZDAB = 80° and £ZDBC = 60°

.AB | DC

.. ZDAB + ZADC - 180°

(co-interior angles)

=>80° + ZADC = 180°

=> /Z ADC = 180° - 80°

=> / ADC =100°
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But £ ADB = Z DBC (Alternate angles)

..Z ADB = 60°

But £ ADB + Z CDB = 100°

(-~ £ ADC =100°)

60° + ZCDB = 100°

=> ZCDB =100° - 60° = 40°

Hence ZCDB =40° and £ ADB = 60° Ans.
Question 3.

Solution:

Given : In ||]gm ABCD,

£ A=60° Bisectors of Z Aand £ B meet DC at P.
To Prove : (i) £ZAPB = 90°

(i) AD = DP and PB = PC =BC

(iii) DC = 2AD

Proof: .". AD || B (opposite sides of a ||gm)

S.Z A+ £ B =180° (co-interior angles)

But AP and BP are the bisectors of ZAand 4B

SA2ZA+12 LB =90°
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D P L
=

=> ZPAB + ZPBA =90°

But in A APB,

ZPAB + ZPBA + ZAPB = 180° (angles of a triangle)
=>90° + ZAPB = 180°

=> ZAPB = 180° - 90° = 90°

Hence ZAPB =90°

(i) £ A+ £ D =180° (co-interior angles)

and £ A-60°

. £ZD =180°-60° =120°

But ZDAP =12 ZA=12x60° =30°

.. ZDPA=180° - (£DAP + £D)

=180° — (30° + 120°)

=180° — 150° = 30°

ZDAP = ZDPA (each = 30°)

Hence AD = DP (sides opposite to equal angles)

In A BCP,
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£ C =60° (opposite to £ A)
ZCBP =12 £ B=12x120° = 60°
But ZCPB + ZCBP + ZC =180°
(Angles of a triangle)
=> ZCPB + 60° + 60° = 180°
=> /ZCPB + 120° = 180°
=> ZCPB = 180° — 120° = 60°
A CBP is an equilateral triangle and BC = CP = BP
=>PB-PC=BC
(iii) DC = DP + PC
=AD +BC
(-~ DP =AD and PC = BC proved)
=AD + AD (.". AD = BC opposite sides of a ||gm)
= 2AD
Hence DC = 2AD.
Hence proved.
Question 4.
Solution:
In ||gm ABCD,
AC and BD are joined
ZBAO = 35°, £ DAO = 40°
ZCOD = 105°

. ZAOB = ZCOD
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(vertically opposite angles)

. ZAOB = 105°

(i) Now in A AOB,

ZABO + ZAOB + ZOAB = 180°
(angles of a triangle)

=> ZABO + 105° + 35° = 180°
=> /ABO + 140° = 180°

=> ZABO = 180° — 140°

Z ABO =40°

(i) .. AB || DC

.. £ ABO = £ ODC (alternate angles)
.. £ ODC =40°

(ii) .". AD || BC

. ZACB = Z DAOor £ DAC
(alternate angles)

=40°

(iv) .. £ A+ £ B =180° (co-interior angles)
=>(40° + 35°) + £B =180°

=> /B =180°-75°=105°

=> / CBD + ZABO = 105°

=> ZCBD +40° = 105°

=> ZCBD = 105° — 40° = 65°

Hence Z CBD = 65° Ans.
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Question 5.
Solution:
In ||]gm ABCD
(£LA=(2x+25)°and £ B=(3x-5)°
..AD || BC (opposite sides of parallelogram)
J.Z A+ £B = 180° (co-interior angles)
=>2x + 25° + 3x — 5° = 180°
=>5x + 20° = 180°
=>5x = 180° — 20°

D L&

2x+25Y {31_5]“

=>5x = 160° => x = 16005 = 32°

L.x=32°

Now ZA=2x +25°=2x32° + 25°

= 64° + 25° = 89°

£ZB=3x-5=3x32°-5°

=06°-5°=01°
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£ C=Z A(.". opposite angles of ||gm)
=89°
Similarly £ZB= 4D
£ZD =91°
Hence £ A=89°, Z B=91°, £ C=89° 4D =91°Ans.
Question 6.
Solution:
Let ZAand 4B of a ||gm ABCD are adjacent angles.
LA+ £B=180°

Let ZB=x

Then £ A=45x

J.x+45x=180°

95 x =180°

=>1800X59 = 100°

S LA=45x100° = 80°
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and £B =100°
But£C=ZAand £ D=4B
(opposite angles of a || gm)
.£C=80°and £D =100°
Hence ZA=80°, £B =100°, ZC =80°and £ D = 100° Ans.
Question 7.
Solution:
Let the smallest angle £ A and the other angle £ B
Let Z A=x
Then £ B =2x-30°
But £ A+ £ B = 180° (co-interior angles)
Jox+ 2x—30° =180°
=>3x = 180° + 30° = 210°
=>x=21003 =70°
SO LA=T0°

(B C
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and £ B=2x-30°=2x70°-30°
=140° - 30° = 110°
But ZC=ZAand £ZD= 4B
(opposite angles of a ||gm)
ZC=70°and £D =110°
Hence ZA=70°, £B=110°, £ZC =70°and £D = 110° Ans.
Question 8.
Solution:
In ||gm ABCD,
AB = 9.5 cm and perimeter = 30 cm
=>AB + BC + CD + DA = 30cm
=>AB +BC +AB + BC =30cm

(.- AB =CD and BC — DA opposite sides)

D L

9.5cm

=> 2(AB + BC) = 30cm

=>AB + BC = 15cm
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=>9 5cm + BC = 15cm
..BC =15cm — 9.5cm = 5.5cm
Hence AB = 9.5cm, BC = 5.5¢cm,
CD =9.5cm and DA = 5.5cm Ans.
Question 9.
Solution:
ABCD is a rhombus
AB =BC =CD = DA
().~ AB || DC
J. £ B+ £ C=180° (co-interior angles)
=>110°+ LC =180°

=> /ZC=180°-110°=70°
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C
r %

A
i

AC 1s the diagonal of rhombus ABCD
AC bisects £ C

0o _ o
x =)y

But x° + y° = 70°
x =y =35°

(i1) .~ AC is the diagonal of thombus ABCD
AC bisects ZA

ZCAB = ";_TZA

als and- araIIeIo rams/
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= ZA=2/CAB =2 x 40° = 80°
Now in A ABD,

ZA +x"+)°=180° (Angles of a triangle)
= 80+ x°+)° = 180°

= x°+3°=180° - 80° = 100°

But x° = ,° - (-~ AB || AD)

o _ o_ 100°

X =y > = S

als and- araIIeIo rams/
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(111) " diagonal AC of rhombus ABCD
bisects £ A and £ C
and ZA = ZC (opposite angles)

e

x = £C =

1
75

1
2
1

5 62° = 31°

H

and ZA + ZB = 180° (co-interior angles)
= 62°+ /B = 180°
= «£B=180°-62°

Question 10.

Solution:

In a rhombus,

Diagonals bisect each other at right angles

.". AC and BC bisect each other at O at right angles.

But AC =24 cm and BD =18 cm
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1
A0 =0C =12 ecm (E of AC)

1
and BO = OD = 9cm (-2~ of BD)

Now, in right A AOB,

AB? = AQ? + BO® (Pythagoras Theorem)
= (12)* + (9
= 144 + 81 = 225 = (15)°
AB =15 cm

Hence each side of ABCD = 15 cm Ans.

Question 11.
Solution:

Let ABCD he the rhombus whose diagonal are AC and BD which bisect each other at right
angles at O.
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0

0

A 10cm B

-+ AB = 10cm and AC = 16cm

16
- AO=0C = E* = 8cm.

Now, in right A AOB
AB? = AQ’ + BO® (Pythagoras Theorem)
= (10)* = (8)* + BO’
= 100 = 64 + BO’
— BO’ = 100 — 64 = 36
— BO? =36 = (6)°
~. BO = 6cm
But BD =2BO =2 % 6 = 12cm
Hence BD = 12cm
Now area of rhombus ABCD

1
== x Product of diagonals

!

1
=-£KAC><BD

1l

1
3 16 x 12 = 96 cm” Ans.
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Question 12.
Solution:

ABCD is a rectangle whose diagonals AC and BD bisect each other at O.

als and- araIIeIo rams/
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(i) In fig (i), £CAB = 30°
In A OAB,
OA = OB
.. Z0AB = Z0BA
But £ OAB or £CAB = 35°
- ZOBA = 35°
But < CBA = 90° (Angle of a rectangle)
= ZOBA + x = 90°
= 35° + x = 90°
= x = 90° ~ 35° = 55°
"y = 559
But #OBA + ZOAB + £ZAOB = 180°
(Angles of a triangle)
= 35"+ 35"+ ~AOB = 180°
= 70° + £ AOB = 180°
= £ AOB = 180° - 70° = 110°
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But Z£COD = £ AOB (Vertically opposite
angles)

. £COD = 110°
or y=110° Ans.
({i) In rectangle ABCD,

ZAOB = 110°

£ C = 90° (Angle of a rectangle)
= x° +)° = 90°
- AB || DC (opposite sides of rectangle)
© ZOAB = Z0CD =)’
But OA = OB

. ZOBA = ZOAB ="

But ZOAB + ZOBA + ZAOB = 180°
(Angles of a triangle)

= 3" + 3" + 110° = 180°

= 2y° = 180° - 110° = 70°

o_ 70° _ o
y 5 35
But x° + y° = 90°
s+ 35°=090°

sox =90° - 35° = 55°
Hence x° = 55° and y° = 35°

Question 13.
Solution:
ABCD is a square. Aline CX cuts AB at X and diagonal BD at O such that

Z COD =80°and £ OXA=x°
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@I Nndaual cci
S.£Z BOX=ZCOD
(vertically opposite angles)
.. ZBOX = 80°
.".Diagonal BD bisects Z Band £ D
.. ZABO or ZABD = Z ADO or £ ADB
. ZOBAor ZOBX =45°
Now in A OBX,
Ext. £ OXA= £ BOX + £ OBX
=>x° = 80° + 45° = 125° Ans.
Question 14.
Solution:
Given : In ||gm ABCD, AC is joined. AL L BD and CM L BD
To prove :
(i) AALD = A CMB
(i)AL=CM
Proof : In AALD and A BMC
AD = BC (opposite sides of ||gm)
ZL= ZM (each 90°)
Z ADL = Z CBM (Alternate angles)
.. AALD = A BMC. (AAS axiom)
.. orAALD = ACMB.

AL = CM (c.p.c.t.) Hence proved.

Question 15.

el 11IUN\..adl CCI
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Solution:

Given : In A ABCD, bisectors of ZA and ZB meet each other at P.
To prove : ZAPB = 90°

Proof : AD || BC

LA+ £B = .180° (co-interior angles)

PA and PB are the bisectors of £ Aand 4B
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1 1
. ZPAB = EAA and 2~ PBA =5 ZB

' 1 1
- Z/PAB + ZPBA = E/_"A + ELB

A i

—l 0 ._._L - o _ o
= = (£A+ £B)= 5 x 180" =90

1 .
=E(.£A+(:B)=-£><ISU =90

Butin A APB,

/PAB + ZPBA + ZAPB = 180°
(Angles of a triangle)

— 00° + Z APB = 180°
— # APB = 180° — 90° = 90°
Hence ~ APB = 90°

Question 16.
Solution:

In [lgm ABCD,
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P and Q are the points on AD and BC respectively such that AP = 13 AD and CQ =13 BC

AQ and CP are joined.

To prove : AQCP is a |jgm.
Proof : - ABCD is a ||gm
- AD || BC and AD = BC.

1
But AP = 3 AD ...(1) (given)
1 .
and CQ = 3 BC ...(11) (given)
~ AP = CQ.
and AP || CQ.

- AQCP is a ||gm. Hence proved.

Question 17.

Solution:

Given : In ||gm ABCD, diagonals AC and BD bisect each other at O.
A line segment EOF is drawn, which meet AB at E and DC at F.

To -prove : OE = OF
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D F C
A E B
Proof : In A AOE and A COF,
AO = 0C )

(Diagonals bisect each other at O)

ZAOE = ZCOF (vertically opposite
angles)

Z0OAE = ZOCF (altcrnate angles)
. AAOE = A COF (ASA axioms)
». OE = OF (c.p.c.t.) Hence proved.

Question 18.

Solution:

Given : ABCD is a ||gm.

AB is produced to E. Such that AB = BE
DE is joined which intersects BC in O.

To prove : ED bisects BC i.e. BO = OC
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Proof : In A BOE and A COD,
BE = DC (- AB = BE and AB = DC)
ZBOE = ZCOD,
(vertically opposite angles)
£DCO = ZOBE (alternate angles)
. ABOE = ACOD (AAS axiom)
- BO = 0OC (c.p.c.t)
Hence ED bisects BC.
Hence proved.

Question 19.
Solution:
Given : In ||gm ABCD, E is the midpoint BC

DE is joined and produced to meet AB on producing at F.
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To prove : AF = 2AB.
Proof : In A BEF and CDE
BE = EC (.. E is mid point of BC)

£ BEF = ZCED
(vertically opposite angles)

2 EBF = 2 DCE (alternate angle'a)
.. ABEF= A CDEJ(ASA axioms)
- BF = DC (c.p.c.t.)

A B F

Bui AB = DC (opposite sides of |jgm) .
~oab = AB

.. AF=AB + BF = AB + AB

Hence AF = 2AB

Hence proved.

Question 20.
Solution:

Given : A ABC and lines are drawn through A, B and C parallel to respectively BC, CA and AB
forming A PQR.

To prove : BC =12 QR
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Proof : .- RQ || BC and PR || AB

- ABCR is a ||gm

- BC = AR ..(1)
Similarly PQ || AC and QR || BC

. AQBC is another ||gm.

s AQ = BC (i)
Adding (i) and (i1),

BC + BC = AR + AQ

= 2BC = QR

1
= BC = -E‘QR

Hence proved.

Question 21.

Solution:

Given : In A ABC, parallel lines are drawn through A, B and C respectively to the sides BC, CA
and AB intersecting each other at P, Q and R.
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To prove : Perimeter of A PQR

= 2 perimeter of A ABC
Proof : - QR || BC and PQ || AC

- ACBQ is a ||gm

s AQ = BC 1)
Similarly ABCR is a ||gm

- AR = BC ..(1i)

Adding (i) and (i1),
AQ + AR = BC + BC

= QR = 2BC (i)
Similarly, we prove that

PQ = 2AC ' (Iv)
and PR = 2AB (V)

Adding (iii), (iv) and (v)
QR + PQ + PR = 2BC + 2AC + 2AB
PQ + QR + RP = 2(AB + BC + CA)

. Perimeter of A PQR = 2 perimeter of
A ABC

Hence proved.

Ex 9C

Question 1.

Solution:

Given : In trapezium ABCD,

AB || DC and E is the midpoint of AD.
Aline EF ||AB is drawn meeting BC at F.

To prove : F is midpoint of BC
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Proof : - AB || EF || DC

DE _CF
EA FB

But DE = EA (D is mid-point of AD)
DE _

~ EA
=

“FB = CF = FB

Hence F is mid point of BC.

Question 2.

Solution:

Given : In ||]gm ABCD, E and F are the mid points of AB and CD respectively. A line segment
GH is drawn which intersects AD, EF and BC at G, P and H respectively.

To prove : GP = PH

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-9-quadrilaterals-and-parallelograms/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-9-quadrilaterals-and-parallelograms/

€IndCareer

Proof : -- AD || BC
(opposite sides of a |jgm)

E and F are the mid points of AB and DC
respectively

- EF || AD || BC

~ AD || EF || BC

AE _GP

" BB PH

But E is the mid point of AB

= AE = EB

AE _
= EB

GP
ﬁ—f =
= GP = PH
Hence proved.

1

Question 3.

Solution:

Given : In trapezium ABCD, AB || DC

P, Q are the midpoints of sides AD and BC respectively
DQ is joined and produced to meet AB produced at E

Join AC which intersects PQ at R.
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To prove : (i) DQ = QE
(i) AR = RC =
Proof : In trapezium ABCD,
AB || DC

- P and Q are the mid points of AD and
CB respectively

- PQ || AB || DC.

(i) In ADAE,

PQ || AB or AE

-+ P is mid point of DA
~ Q is mid point of DE
-~ DQ =QE

(ii) Againin A ACD,
PQ or PR || DC

and P is mid point of AD
~. R is mid point of AC
Hence AR = RC.
Hence proved.

Question 4.

Solution:

Given : In AABC,

AD is the mid point of BC

DE || AB is drawn. BE is joined.

To prove : BE is the median of A ABC.

Proof : In AABC
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D is the mid point of BC (- AC is median)

and DE || BA

. BD_AE

" DC EC
But BD = DC
_ BD_

DC

ﬁE'——l AE =E
EC =% = EC

-. E is the mid point of AC.

Hence BE is the median of A ABC,
Hence proved.

Question 5.
Solution:
Given : In AABC, AD and BE are the medians. DF || BE is drawn meeting AC at F.

To prove : CF = 14 BC.
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Proof : In A BEC

DF || BE
BD _EF
DC FC
But D is mid point of BC
.. BD = DC
BD
= D_C =1
. EF —_—
. s E‘é‘ =
= EF = FC =:rCF=-:1;EC

But E is mid point of AC
1
. EC = AE = EAC

11 I
»CF== (= AC) = —
> (5 AO) = 7 AC

Hence proved.

Question 6.
Solution:
Given : In ||]gm ABCD, E is mid point of DC.

EB is joined and through D, DEG || EB is drawn which meets CB produced at G and cuts AB at
F.

To prove : ()AD =12 GC
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(i1)) DG = 2EB
Proof : (i) In A CDG,
EB || DG

ANY,

_CF_cB
" ED BG
But E is the mid point of CD
CF = EC

CE
= == =1

EC

CB
EE—I:?CB—BG

1
CB = 5 GC
But AD = BC (opposite sides of a ||gm)

1
= AD = EGC
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But AD = BC (opposite sides of a ||gm)

1
= AD= EGC
(i1) Again in A CDG,
EB || DG and E is mid point of DC
1
EB = > DG

= DG =2EB
Hence proved.

But AD = BC (opposite sides of a ||gm)

1
= AD= EGC

(i1) Again in A CDG,
EB || DG and E is mid point of DC

1
EB = > DG
= DG =2EB
Hence proved.
Question 7.
Solution:

Given : In A ABC,

D, E and F are the mid points of sides BC, CA and AB respectively
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DE, EF and FD are joined.

To prove : A AEF= ABDF

= ADEF= A CDE
Proof : "~ D and E are the mid points of
BC and CA respectively

1
-. DE || AB and DE = EAB

Similarly D and F are the midpoints of BC
and AB respectively

DF || AC and DF = ;; AC
= DF = AE = EC.
Now in A AEF and A DEF,
AF = DE (proved)
AE = DF (proved)
EF = EF (common)
~. AAEF= A DEF (SSS criteria)
;. area (A AEF) = area (A DEF) ..(1)

Similarly, we can prove that

ABDF= A DEF and ACDE = A DEF

-. area (A BDF) = area ( A DEF) ...(i1)
and area (A CDE) = area ( A DEF) ...(111)
from (i), (i1) and (iii)

area (A AEF) = area (A BDF) = area
(A CDF) = area ( A DEF)

Hence proved.

Question 8.
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Solution:

Given : In AABC, D, E and F are the mid points of sides BC, CA and AB respectively

To prove : ZEDF= ZA, ZDEF =B
and ¢ DFE = £ZC )
Proof : -+ D and E are the mid points of
BC and CA respectively

~. DE || AB.

Similarly, D and F are the mid points of
BC and AB respectively

~ DF || AC

~. AFDE is a |jgm.

- ZEDF = ZA (opposite angles of a |jgm)
Similarly we can prove that

BDEF is a |jgm

- ZDEF= £B
and DCEF is a ||gm
 £LDFE = £C.

Hence proved.

Question 9.
Solution:

Given : In rectangle ABCD, P, Q, R and S are the midpoints of its sides AB, BC, CD and DA
respectively PQ, QR, RS and SP are joined.

To prove : PQRS is a rhombus.
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. SR || AC and SR = E AC (i)

From (i) and (11),

PQ || SR and PQ = SR

. PQRS is a |jgm. '
Now in A APS and A BPQ
AP = PB (P is mld pmnt of AB)

ZA = /B (each 90°)
AS = BQ (Half of equal mdes)

. AAPS=A BPQ (SAS axmm)

. SP ="PQ. (c.p.c.t.)
But these are adjacent sides of a |lgm PQRS
Hence PQRS is a rhombus.

Question 10.
Solution:

Given : In rhombus ABCD, P, Q, R and S are the mid points of sides AB, BC, CD and DA
respectively PQ, QR, RS and SP are joined.
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To prove : PQRS is a rectangle.
Const. Join AC.
Proof : In A ABC,

- P and Q are the mid points of AB and -
respectively

. - i
A PQ || AC and PQ = > AC ..(i)
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Similarly, in A ADC,

S and R are the mid points of AD and DC
respectively

' 1
5 SR AC and SR = = AC  ..(ii)

From (i) and (ii)
PQ = SR and PQ || SR

PQRS is a ||jgm.

PQ || SR || AC
and SA || BD || QR
». PEOF is a |jgm.

But £0 = 90° ("~ diagonals of a rhombus
bisect eachother at right angles)

. ZBPF =90° (opposite angles of a ||gm)
= /P =190° |
Hence PQRS is a rectangle.

Hence ﬁmved.

Question 11.
Solution:

Given : In square ABCD, P,Q,R and S are the mid points of sides AB, BC, CD and DA
respectively. PQ, QR, RS and SP are joined.
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To prove : PQRS ‘is a square.
Const. Join AC.

Proof : In A ABC, _
P and Q are the mid points of AB and BC

. 1 _
. 0Q || AC and PQ = 3 AC ..(1)

Similarly, in AADC, = -
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S and R are mid points of AD and DC

1 .
- SR || AC and SR = 5 AC (i)

from (i) and ¢ii)

PQRS is a ||gm

Now in A ASP and A BQP,

AP =PB '(P is mid point of AB)

/A= £B (each = 90°)
AS = BQ (Half of equal sides AD and

BC}- -
. AASP= A B_Q.P__(SAS axiom)
. PS = PQ

PQRS is a-thombus
Agam "PQJ|AC || SR " .
Slmllarl_‘,r PS || BD || Q.Fj

. EPFO is a Ilgm

. Z0 = LP (opposite angles of |lgm)

But £D = 90° (- diagonals of a square
bisect #achother. at right angles}

» LB 90°
.. PQRS is a s,quare _
: : Hence proved.

Question 12.

Solution:

Given : In quadrilateral ABCD, P, Q, R and S are the midpoints of PQ, QR, RS and SP
respectively PR and QS are joined.
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To prove : PR and QS bisect each other
Const. Join PQ, QR, RS and SP and AC

Proof : In A ABC,

P and Q are i:he midp'qints.of AB and BC.

= PQ | AC and PQ = 5 AC ..(i)

b | -

Similarly, in AADC,. -
S and R are the midpoints of AD and CD
; {.w- - . from(i)and (i),
* SR || AC and SR = - A¢ .G PQRS is a ||gm.
But diagonals of a ||gm bisect each other PR and QS bisect each other.
.. PR and QS bisect each other
Question 13.
Solution:

Given : ABCD is a quadrilateral. Whose diagonals AC and BD intersect each other at O at right
angles.

P, Q, R and S are the mid points of sides AB, BC, CD and DA respectively. PQ, QR, QS and SP
are joined.
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To prove : PQRS is a rectangle.
Proof : In A ABC,
P and Q are the midpoints of AB and BC

1
+ PQ [ AC and PQ = > AC ..(i)

Similarly, in A ADC,
S and R the midpoints of AD and DC

\ 1
- SR || AC and SR = - AC .(ii)

from (i) and (i1}

PQRS is a parallelogram.

- SR || AC and RQ || BD _

~. RFOE is a ||gm.

But £ EOF = 90° (.- diagonals AC and
BD intersect eachother at right angles)
s ZB =90° (opposite angles of a |jgm)
~. PQRS 1s a rectangle.

Hence proved.
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RS Aggarwal Class 9 Solutions

e Chapter 1—Real Numbers

e Chapter 2—Polynomials

e Chapter 3—Introduction to Euclid’s Geometry
e Chapter 4—Lines and Triangles

e Chapter 5—Congruence of Triangles and Inequalities in a

Triangle
e Chapter 6—Coordinate Geometry

e Chapter 7—Areas

e Chapter 8—Linear Equations in Two Variables

e Chapter 9—Quadrilaterals and Parallelograms

e Chapter 10—Area

e Chapter 11—Circle

e Chapter 12—Geometrical Constructions

e Chapter 13—Volume and Surface Area

e Chapter 14—Statistics
e Chapter 15—Probability
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About RS Aggarwal Class 9 Book

Investing in an R.S. Aggarwal book will never be of waste since you
can use the book to prepare for various competitive exams as well. RS
Aggarwal is one of the most prominent books with an endless number
of problems. R.S. Aggarwal's book very neatly explains every
derivation, formula, and question in a very consolidated manner. It
has tonnes of examples, practice questions, and solutions even for the
NCERT questions.

He was born on January 2, 1946 in a village of Delhi. He graduated
from Kirori Mal College, University of Delhi. After completing his
M.Sc. in Mathematics in 1969, he joined N.A.S. College, Meerut, as a
lecturer. In 1976, he was awarded a fellowship for 3 years and joined
the University of Delhi for his Ph.D. Thereafter, he was promoted as a
reader in N.A.S. College, Meerut. In 1999, he joined M.M.H. College,
Ghaziabad, as a reader and took voluntary retirement in 2003. He has
authored more than 75 titles ranging from Nursery to M. Sc. He has
also written books for competitive examinations right from the clerical
grade to the I.A.S. level.
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Frequently Asked Questions (FAQSs)

Why must I refer to the RS Aggarwal textbook?

RS Aggarwal is one of the most important reference books for high school grades
and is recommended to every high school student. The book covers every single
topic in detail. It goes in-depth and covers every single aspect of all the
mathematics topics and covers both theory and problem-solving. The book is true
of great help for every high school student. Solving a majority of the questions
from the book can help a lot in understanding topics in detail and in a manner
that is very simple to understand. Hence, as a high school student, you must
definitely dwell your hands on RS Aggarwal!

Why should you refer to RS Aggarwal textbook solutions on
Indcareer?

RS Aggarwal is a book that contains a few of the hardest questions of high school
mathematics. Solving them and teaching students how to solve questions of such
high difficulty is not the job of any neophyte. For solving such difficult questions
and more importantly, teaching the problem-solving methodology to students, an
expert teacher is mandatory!

Does IndCareer cover RS Aggarwal Textbook solutions for Class 6-12?

RS Aggarwal is available for grades 6 to 12 and hence our expert teachers have
formulated detailed solutions for all the questions of each edition of the textbook.
On our website, you'll be able to find solutions to the RS Aggarwal textbook right
from Class 6 to Class 12. You can head to the website and download these
solutions for free. All the solutions are available in PDF format and are free to
download!
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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