Exercise 16(B)

Solution 1:
(i} Suppose ABCD is a parallelogram (given)

D C

Ad B

Consider the triangles ABC and ADC,

AB = CD [ABCD is a parallelogram]

AD = BC [ABCD is a parallelogram]

AD = AD [common]

By Side — 5ide — Side criterion of congruence, we have,
DMABC= AADC

Area of congruent triangles are equal.

Therefore, Area of ABC = Area of ADC

(il) Consider the following figure:
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hence proved

Solution 2:
AD is the median of A ABC. Therefore it will divide A ABC into two triangles of equal areas.

L Areal A ABD)= Areal A ACD) (i)

ED is the median of A EBC

~ Areal A EBD)= Areal A ECD) (i}

Subtracting equation (i) from (i), we obtain

Areal A ABD)- Areal A EBD)= Areal A ACD)- Areal A ECD)

Area [ A ABE) = Area [ A ACE). Hence proved



Solution 3:

AD is the median of A ABC. Therefore it will divide A ABC into two triangles of equal areas.

L Areal A ABD)= Areal p ACD)
Area (A ABD)= % Areal A ABC) (1)

In A ABD, E is the mid-point of AD. Therefore BE is the median.

o Areal A BED)= Areal A ABE)

Areal A BED)= %Area{ MABD)
1 1 ; : i
Areal A BED)= E XEArea-._ A ABC)[from equation (i)]

Areal A BED)= %Area{ MABC)

Solution 4:
We have to join PD and BD.
D C

P

ED is the diagonal of the parallelogram ABCD. Therefore it divides the parallelogramiinto two equal parts.

o oArea( A ABD)= Areal A DBC)
1 . -~
= 5 Area (parallelogram AECD) (i)

DPis the median of A ABD. Therefore it will divide A ABD into two triangles of equal areas.

o Areal A APD)= Areal A DFE)

% Area (A ABD)

l xlArea(parallelogram ABCD)[from equation (i}]

= %Area (parallelogram ABCD) (ii)

In A APD, Qis the mid-point of AD. Therefore PQ is the median.

CLAreal A APQ)= Areal A DPQ)

l.fi"Lreal:ﬁ,_AF‘D}
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= l ¥ l Area (parallelogram ABCD) [from equation (ii}]
4

Area [ A APQ)= % Area (parallelogram ABCD).hence proved



Solution 5:

In A ABC, '.'BD=%DC:>@:%

AR A ABDRAR[ A ADC)=1:2
But Ar{ A ABD+AR A ADC)=Ar A ABC)
Ar( A ABD)+2Ar A ABD)=AL[ A ABC)

JAL A ABD)= Ar( A ABC)

Ar( s ABD)= % Ar( A ABC)

Solution 6:
Ratio of area of triangles with same vertex and bases along the same line is equal to ratio of their respective bases. So, we

have
Areaof DPE_DP 3
Areaof PCB PC 2
Given: Arez ofl 8D PB= 30 =0, ém
Let 'x" bet the aren of the triangle PCB
Therefore, we-have,
30_3

X 2

=>x=33—0x2=205q.cm.

Soarea of APCB = 20sq.cm
Consider the following figure.

p
D c

From the diagram, it is clear that,

Areal S CDE)= Areal & DPE) + Areal / CPE)
=30+ 20
=50 s5g.cm

Diagonal of the parallelogram divides it into two triangles AADBand ACDEB of equal area.

Therefore,
Area(llgm ABCD)=2x A CDB
=2x50=100s5g.cm



Solution 7:

BC =CE (given)

Also, in parallelogram ABCD,BC = AD
=AD=CE

MNow, in AADF and AECF, we have
AD=CE

A0F = ZECF (Alternate angles)
ZDAF = ZCEF (Alternate angles)

- AADF = AECF (ASA Criterion)

= Areal ARDF) = Areal AECFY L (1)

Also, in AFBE, FCis the median  (Since BC = CE)
= Areal ABCF) = Areal AECF) . (2)
From(1)and(Z],

Area AMDF) = Areal ABCE) (3]

Again, AADF and ABDF are on the base DF and between parallels DF and AB,
= Areal ABDF) = Areal ALDF) Y

From (3 and( ),

Areal ABDF )= Area( ABCF) = 30 cm?®

bArea(ABCD) = Areal ABDF) + Areal ABCF ) = 30 + 30 = 60 cm?

Hence, Area of parallelogram ABCD = 2 x Areal ABCD) = 2 x 60 = 120 cm?



Solution 8:
In AMBC,
R and Q are the mid - points of AC andBC respectively.
=R3J| AB
thatisRQ || PB
S0, areal APBQ) = areal ALFR). (.. (Since AP =PB and triangles on the samebase and
between the same parallels are equalin area)
Since P and R are the mid - points of AB and AC respectively,
=FR || BC
thatisPR ||BOQ
S0, quadrilateral PMOQR is a parallelogram.,
Also, area( APBQ) = area( APQR ). ..(ii)...(diagonal of aparallel ogram divide the parallelogramin
twio riangles with equal area)
from (i and(ii),
areal APQR) = areal APB Q) = area ASPR).. (i)
Similarly, Pand Q are the mid -points of AB and BC respectively,
= PO AC
thatisPQ || RC
S0, quadrilateral PQCR is a parall elogram,
Also, area( ARQC) = area( APQR).. . (iv)...(diagonal of aparallelogram divide the parallelogramin
twio riangles with equal area)
From (iii)and{iv),
areal APQR) = areal APB Q) = area ARQC) = areal AAPR)

So, arealAPBQ) = %area(ﬂﬂ\BC). e

Also, since Sis the mid - point of PO,
BSis the median of APBQ

So, arealAQSE) = % areal APBQ)
from(w],

arealAQsB) = % * %area(ﬂﬂ\BC)
= arealALBC) = 8 areal ADSE)



