Chapter 16. Area Theorems [Proof and Use]
Exercise 16(A)

Solution 1:

(M AADE and parallelogram ABED are on the same base AB and between the same parallels DE/AB, so area of the triangle A 4D F is half the area
of parallelogram ABED.

Areaof ABED = 2 [Area of ADE) = 120 cm?

(iArea of parallelogram is equal to the area of rectangle on the same base and of the same altitude i.e, between the same parallels
Area of ABCF = Area of ABED = 120 cm?

(iii)We know that area of triangles on the same base and between same parallel lines are equal

Area of ABE=Area of ADE =60 cm?

Solution 2:

After drawing the opposite sides of AB, we get
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Since from the figure, we get CD//FE therefore FC must parallel to DE. Therefore it is proved that the quadrilateral CDEF is a
parallelogram.

Area of parallelogram on same base and between same parallel lines is always equal and area of parallelogram is equal to
the area of rectangle on the same base and of the same altitude i.e, between same parallel lines.

So Area of CDEF= Area of ABDC + Area of ABEF

Hence Proved



Solution 3:

=
W,

Since POS and parallelogram PMLS are on the same base PS and between the same parallels i.e. SP/LM.

As O is the center of LM and Ratio of area of triangles with same vertex and bases along the same line is equal to ratio of their respective bases.
The area of the parallelogram is twice the area of the triangle if they lie on the same base and in between the same parallels.

So 2{Area of P3QO)=Area of PMLS

Hence Proved.

(i)

Consider the expression Area( /A POS) + Area [QORJ:

LM is parallel to PS and PS is parallel to RQ, therefore, LM is

1
Since triangle POS lie on the base PS and in between the parallels PS and LM, we have,ArEG [£PES) = ?AJ"EG (O PSLMJ.

Since triangle QOR lie on the base QR and in between the parallels LM and RO, we have,

Areal s QOR) = %Areu (OLMQR)

Areal M POS)+ Areal A QOR) = %Area (OPSLM) + %Area (OLMQR)
= %[Area (OPSLM) + Area(OLMGQR)]

= >[ArealDPQRS)]
(iii)
In a parallelogram, the diagonals bisect each other.
Therefore, O5=00Q
Consider the triangle PQS, since O5 = 00, OP is the median of the triangle PQS.
We know that median of a triangle divides it into two triangles of equal area.

Therefore,

Areal A\ POS) = Areal 2 POQ)....(1)

Similarly, since OR is the median of the triangle QRS, we have,
Areal AN QOR)= Areal /s SOR)....(2)

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

Areal M POS)+ Areal A QOR) = Areal A POQ) + Areal £ SOR)

Hence Proved.

Solution 4:

Given ABCD is a parallelogram. P and Q are any points on the sides AB and BC respectively, join diagonals AC and BD.
proof:

since triangles with same base and between same set of parallel lines have equal areas

area (CPD)=area(BCD)...... (1)

again, diagonals of the parallelogram bisects area in two equal parts

area (BCD)=(1/2) area of parallelogram ABCD...... (2)



from (1) and (2)

area(CPD)=1/2 area(ABCD)...... (3)

similarly area (AQD)=area(ABD)=1/2 area(ABCD)...... (4)

from (3) and (4)

area(CPD)=area(AQD),

hence proved.

(i)

We know that area of triangles on the same base and between same parallel lines are equal

So Area of AQD= Area of ACD= Area of PDC = Area of BDC = Area of ABC=Area of APD + Area of BPC
Hence Proved

Solution 5:

oy
0,

Since triangle BEC and parallelogram ABCD are on the same base BC and between the same parallels i.e. BC/AD.

So Areal M BEC) = % *x Area(O0ABCD) = % x 48 =24 cm’

(i)
Area(0ANMD) = Area(O0BNMC)
= %Area[DABCD)

S % x 2 x Areal 2 BEC)
= Area( /s BEC)

Therefore, Parallelograms ANMD and NECM have areas equal to triangle BEC

Solution 6:

Since A DCE and A DEB are on the same base DB and betwesn the same parzallels i.e. DB//CE, therefore we get

Ar (ADCB) = Ar (ADER)
Ar {ADCB+AADB) = Ar (ADEB+AADB)
Ar (ABCD) = Ar [AADE)

Hence proved

Solution 7:
& APE and parallelogram ABCD are on the same base AB and between the same parallel lines AB and CD.

Ar.(MPB} = %Ar.(parall elogram ABCD) ...... )]
AADGQ and parallelogram ABCD are on the same base AD and between the same parallel lines AD and BQ.
Ar.(MDQ} = %Ar {parallelogram ABCD} ...... {5

Adding equation (i) and (ii), we get

Ar.(MPB} + Ar (:'_‘.ADQ) = Ar. (parallelogram ABCD)

Ar.(quad.ADQB]—Ar.(&BPQ} = Ar.(parallelogram ABCD}

Ar{quad ADOBY-Ar (ABPQO) = Ar(quad ADQBY-Ar (ADCQ)
Ar {&BPQ} Ar {&DCQ)

Subtracting Ar. A PCQ from both sides, we get

Ar{ABPQ)~ Ar(APCQ)= Ar(ADCQ)- br (APCQ)
Ar (ABCP) = Ar(ADPQ)

Hence proved.



Solution 8:

- A— .
A B F

Since triangle EDG and EGA are on the same base EG and between the same parallel lines EG and DA, therefore
Ar. {&EDG) = Ar {&EGA}

Subtracting AZOS from both sides, we have

Ar.{&EOD) = Ar (:SGOA) 0]

Similarly

Ar (ADPCY= Ar (ABFF) (i)

Now

Ar(AGDF) = Ar (AGOA) + Ar.(ABPF) + Ar [pen ABPDO)
= Ar {AEOD )+ Ar. (ADPCY+ Ar. (pen ABPDO)
= Ar.{pen.ABCDE)

Hence proved

Solution 9:
Joining PC we get

A

Y
o

AABC and A BPC are onthe same base BC and between the same parallel lines AP and BC.
L Ar{AABC) = Ar[ABPCY ... {7

A BPC and A BQP are onthe same base BP and between the same parallel lines BP and CQ.
Ar.(&BPC) = Ar {&BQP) ...... (i)

From (i) and (i), we get

Ar.(MSC} = Ar {&BQP)

Hence proved.



Solution 10:

m
L)

LEAC = ARAR+ ZBAC

LEAC =30+ 2840 L ()
LBAR = ZAFAC+ 2 BAC
LBAF =30+ 2840 L (3]

From (i) and (i), we get

LRAC = ZBAF

In A EAC and A BAF, we have, EA=AB

LEAC = £ BAF and AC=AF

5 AEAC =~ A BAF (SAS axiom of congruency)

(ii)

Since MNABC s a right triangle, we have,

AC? = AB% + BC? [Using Pythagoras Theorem in /A ABC)
= AB* = AC? - BC*

— AB? = (AR + RC)? = (BR? + RC?) [Since AC=AR + RC and Using Pythagoras
Theorem in £ BRC)

- AB® = AR® + 2AR x RC + RC® - [BR? + RC?) [Using the identity]

= AB% = AR? + 2AR x RC + RC? - [AB? — AR? + RC?) [Using Pythagoras Theorem in 2\ ABR]
= 2AB? =2AR%* + 2AR X RC

= AB® = AR(AR + RC)

= AB® = ARX AC

= AR = AR x AF
= Area(0ABDE) = Arealrectangle ARHF)

Solution 11:

g
L

In A ABC, D is midpoint of AB and E is the midpoint of AC.
AD_ 4B

AR AT

DE is parallel to BC.

A (BADC) = Ar.(ABDC) = %Ar. (A4BC)

Again

A (AAER) = Ar (ABEC) = %Ar.{MBC}

From the above two equations, we have

Area [ AADC) = Area( A AEB).

Hence Proved

(i)

We know that area of triangles on the same base and between same parallel lines are equal
Arealtriangle DBC)= Arealtriangle BCE)

Area(triangle DOB) + Area(triangle BOC) = Area(triangle BOC) + Area(triangle COE)

So Arealtriangle DOB) = Arealtriangle COE)



Solution 12:
]
Since A EBC and parallelogram ABCD are on the same base BC and between the same parallels i.e. BC/AD.
Ar.(&EBC}=%xAr.{parallelogram ABCD)
(parallelogram ABCD}=2XAr.{&EBC}
= 2% 480cm
= 960cm?
(ii)
Parallelograms on same base and between same parallels are equal inarea
Area of BCFE = Area of ABCD= 960 cm?
(iif)
Area of triangle ACD=480 = (1/2) x 30 x Altitude
Altitude=32 cm
(iv)
The area of a triangle is half that of a parallelogram on the same base and between the same parallels.

Therefore,

Areal N ECF) = %Area{DCBEF]

Similarly, Area( 2\ BCE) = %Area (OCBEF)

= Area( A ECF)= Area( A BCE) =480 cm?
Solution 13:

Here AD=DB and EC=DE, therefore EC=AD

Again, L AFC = L AFD (opposite angles)

Since ED and CB are parallel lines and AC cut this linge, therefore
LECR = £ FAD

From the above conditions, we have

ARFC = AAFD

Adding quadrilateral CBDF in both sides, we have

Areaof //gm BDEC= Area of A ABC

Solution 14:
In Parallelogram PQRS, AC//PS// QR and PQ /DB // SE.
Similarly, AQRC and APSC are also parallelograms.

Since A ABC and parallelogram AQRC are on the same base AC and between the same parzallels, then

Adding (i) and (ii), we get

Area of guadrilateral PQRS = 2 » Area of quad. ABCD



Solution 15:
Given: ABCD is a trapezium

AB || CD,MN || AC

JoinCand M
We know that area of triangles on the same base and between same parallel lines are equal.

So Area of A AMD = Area of A AMC

Similarly, consider AMNC quadrilateral where MN || AC.

MACM and A ACN are on the same base and between the same parallel lines. So areas are equal.
So, Area of A ACM = Area of A CAN

From the above two equations, we can say

Area of AADM = Area of A CAN

Hence Proved.

Solution 16:

We know that area of triangles on the same base and between same parallel lines are equal.
Consider ABED quadrilateral; AD||BE

With common base, BE and between AD and BE parallel lines, we have
Area of AABE = Area of ABDE

Similarly, in BEFC quadrilateral, BE||CF

With common base BC and between BE and CF parallel lines, we have
Area of ABEC = Area of ABEF

Adding both equations, we have

Area of AABE + Area of ABEC = Area of ABEF + Area of ABDE

=> Area of AEC = Area of DBF

Hence Proved

Solution 17:

Given: ABCD is a parallelogram.

We know that

Area of AABC = Area of AACD

Consider AABX,

Area of AABX = Area of AABC + Area of AACX

We also know that area of triangles on the same base and between same parallel lines are equal.
Area of AACX = Area of ACXD

From above equations, we can conclude that

Area of AABX = Area of AABC + Area of AACX = Area of AACD+ Area of ACXD = Area of ACXD Quadrilateral
Hence Proved

Solution 18:
Join B and R and P and R.
We know that the area of the parallelogram is equal to twice the area of the triangle, if the triangle and the parallelogram



are on the same base and between the parallels
Consider ABCD parallelogram:
Since the parallelogram ABCD and the triangle ABR lie on AB and between the parallels AB and DC, we have

Area(OABCD) =2 x Areal A ABR)_ 1)
We know that the area of triangles with same base and between the same parallel lines are equal.

Since the triangles ABR and APR lie on the same base AR and between the parallels AR and QP, we have,
Areal A ABR) = Areal A APR) )

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

Area(OABCD) =2 x Areal A APR)....(3)
Also, the triangle APR and the paralielogram ARQF
lie on the same base AR band between the parallels, AR and QF,

Area( X APR) = % x Area(OARQP)....(4)
Using (4) in equation (3), we have,
Area(CIABCD) =2 % x Area(JARQP)
Area(OABCD) = Area(O0ARQP)

Hence proved.
Exercise 16(B)

Solution 1:

(i} Suppose ABCD is a parallelogram (given}

A B

Consider the triangles ABC and ADC:

AB = CD [ABCD is a parallelogram]

AD = BC [ABCD is a parallelogram]

AD = AD [common]

By Side — Side — Side criterion of congruence, we have,
DMABC= ANADC

Area of congruent triangles are equal.

Therefore, Area of ABC = Area of ADC

(il) Consider the following figure:

Here AF 1 B



Since Arip agn = %BD x AP

And.Arl s 4nc 3=%Dcmp

1
. Area{aapp) FPPAE pp

oo

 Area(AADCY) 1o 4p
2

hence proved

(iii) Consider the following figure:

Here

Arlpdpcl= %BM % AT

A”d'Ar‘{MDC'J:%DNxAC
L aag < ac
 Area(pABC) FEMX BM
" Area(AADC) T 1o e DN
2

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 ACDY (1)

EDis the median of A EBC

. Areal A EBD)= Area( A ECD) (i)

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

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

Area (M 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.

CAreal A ABD)= Areal A ACD)
Area (A ABD)= %Area{ MAABC) D

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

o Areal A BED)= Areal A ABE)

Areal A BED)= %Area{ M ABD)
1 1 ] . "
Areal s BED)= E xaAreaq A ABC)[from equation (i}]

Areal A BED)= % Areal A ABC)

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

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

CAreal A ABD)= Areal A DBC)
1 o
=_ Area (parallelogram ABCD) (i)
2

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

CAreal A APD)= Areal A DPB)

lArea{&ABDj
2

1 1 4 W
= E XEArea(paraIIeIogramABCDJ[from equation (i}]

= l Area (parallelogram ABCD) {if)
4

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

LAreal A APQ)= Areal A DPQ)

= lArea(ﬂAPD}

2

1.1 ; : Y-
N 5 ¥ Z Area (parallelogram ABCD) [from equation {ii)]

Area (A APQ)= l Area (parallelogram ABCD),hence proved
3



Solution 5:

In AABC,vBD- Lpc= P _1
2 DC 2

LA A ABDRAR A ADC)=1:2

But Ar{ A ABD+AR({ A ADC)=Ar{ A ABC)
Ar A ABD)+2Arn A ABD)=AR[ A ABC)
SAR A ABD)= AR A ABC)

Ar( A 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
Area of DPE =DP 3

Area of PCB PC 2

Given: Area of ADPE =30 sg.cm

Let 'x" bet the area of the triangle PCE
Therefore, we have,

30 3
x 2
=>x=£x2=205q. cm.

Soarez of APCB = 20 sg.cm
Consider the following figure.

p
b C

From the diagram, it is clear that,

Areal N CDEB)= Areal 2 DPE)+ Areal 2 CPE)
=30 + 20
=50s5q3.cm

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

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



Solution 7:

BC =CE (given)

Alzo, in parallelogram ABCD,BC = AD

= AD=CE

Mowy, in AADF and AECF, we have

A0 =CE

LADF = ZECF (Alternate angles)

LDAF = #CEF (Alternate angles)

- ARDF = AECF (ASA Criterion)

= Areal AMDF) = Areal AECFY (1)

Alzo, in AFBE, FCis the median  (Since BC = CE)

= Area(ABCF) = Areal AECF) L (2)

From(1)and(2),

Areal AMDF) = Areal ABCFY (3]

Again, AADF and ABDF are on the base DF and between parallels DF and AB.
= Area( ABDF) = Areal AADF) I Y

From (3)and(4),

Areal ABOF) = Areal ABCF) = 30 crm?

bArea ABCD) = ArealABDF) + Area{ ABCF) = 30 + 30 = 60 cm?

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



Solution 8:

In ARBC,

R and Q are the mid - points of AC andBC respectively,

= RO AB

thatisRQ | PEB

So, areal APBQ)) = arealAAPR).(I)..(Since AP =FB and triangles on the samebase and

between the same parallels are equal inarea)

Since P and R are the mid- points of AB and AC respectively,

=FR ||BC

thatisPR ||BQ

S0, quadrilateral PMIQR is a parallelogram,

Also, areal APB Q) = area( APQR), (i), .(diagonal of a parallel ogram divide the parallelogramin
two triangles with equal area)

fromiitandii),

areal APQR) = areal APBQ ) = areal ASPR).. . (iii )

Similarly, P and Q are the mid - points of AB and BC respectively,

=PQ| AC

thatisPQ || RC

So, quadrilateral PQCR is a parallelogram.

Also, areal ARQC) = arealAPQR).. . (iv)...(diagona of aparallelogram divide the parallelogramin
two triangles with equal area)

From (i) and(iv]),

areal APQR) = areal APBQ) ) = areal ARQC) = areal ALPR)

S0, areal APBO) = %area(ﬂABC). L)

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

S0, arealADSE) = %area(ﬁ\.PBQ)
from(w),

arealAQsB) = % P iarea(ﬂﬂ\BC)
= arealAMBC) = 8 areal AQSE)

Exercise 16(C)



Solution 1:
(i}

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

Areaof A DOC DO 11

Area of A BOC BO
Similarly

Areaof ADOA_DO _. 5
Areaof A BOA BO

We know that area of triangles on the same base and between same parallel lines are equal.
Area of AACD = Area of ABCD

Area of AAOD + Area of ADOC = Area of ADOC + Area of ABOC

=> Area of A AOD = Area of ABOC -—--3

From 1, 2 and 3 we have

Area (ADQC) = Area (A AOB)

Hence Proved.

(i)

Similarly, from 1, 2 and 3, we also have

Area of ADCE = Area of A DOC + Area of ABOC = Area of A AOB + Area of ABOC = Area of AABC
S0 Area of ADCE = Area of AABC

Hence Proved.

(iif)

We know that area of triangles on the same base and between same parallel lines are equal.

Given: triangles are equal in area on the common base, so it indicates AD|| BC.

S0, ABCD is a parallelogram.

Hence Proved



Solution 2:
Ratio of area of triangles with the same vertex and bases along the same line is equal to the ratio of their respective bases.

So, we have

Areaof A APD AP 1

Areaof ABPD BP 2

Area of parallelogram ABCD = 324 =q.cm
Area of the triangles with the same base and between the same parallels are equal.

We know that area of the triangle is half the area of the parallelogram if they lie on the same base and between the
parallels.

Therefore, we have,

Area( A ABD) = % x Area(|lgm ABCD)

324
2
=162 5g.cm
From the diagram it is clear that,
Areal AN ABD) = Areal /s APD) + Areal 2 BPD)
= 162 = Area( A APD) + 2 Area( A APD)
= 162 =3Areal /A APD)
1e2
3
= Area( AN APD)=54 5. cm
(ii)
Consider the triangles A AOFP and A COD
LAOP = ALCOD [vertically opposite angles]
ZCD0 = ZAPD [ABand DC are parallel and DFP is the
transversal, alternate interior angles are equal]
Thus, by Angle — Angle similarity, SNAOP~ A COD,
Hence the corresponding sides are proportional.
AP OF AP
CD 0D AB
AP
~ AP+ P
AP
e
1

e

= Areal /N APD) =



Solution 3:
E and F are the midpoints of the sides AB and AC.

Consider the following figure.

A

Therefore, by midpoint thearem, we have, EF || BC
Triangles BEF and CEF lie on the common base EF and betwsen the parallels, EF and BC

Therefore, Ar.[ /A BEF) = Ar.[ A CEF)
= Ar.(ABOE)+ Ar. (A EOF)=Ar L EOF) + Ar A COF)
= Ar.[ A BOE)=Ar.[ /A COF)

Mow BF and CE are the medians of the triangle ABC

Medians of the triangle divides it into two equal areas of triangles.
Thus, we have, Ar. A ABF=Ar A CBF

Subtracting Ar. A BOE on the both the sides, we have

Ar. A ABF - Ar. A BOE=Ar. A CBF-Ar /A BOE

Since, Ar{ A BOE)= Ar.[ A COF),

Ar. A ABF- Ar. A BOE=Ar. A CBF-Ar. A COF

Ar. (quad. AEQF)=Ar[ A OBC), hence proved

Solution 4:
(i} Joining AC we have the following figure

A

C

Consider the triangles A POBand A COD
ZPOB= ZDOC [vertically opposite angles]
Z0PE=/0DC [ABand DC are parallel, CPand BD are the

transversals, alternate interior angles are equal]

Therefore, by Angle — Angle similarity criterion of congruence,
A POB~ ACOD

Since P is the midpoint AP= BP, and AB=CD, we have CD=2B8P

Therefore, we have,

BP _OP OB 1
CO oC oD 2
=0P.0C=1:2




(i)

Since from part (i), we have
BP OP OB 1

cOb oc oD 2°
Ratio between the areas of two similar triangles is equal to the ratio between the
squares of the corresponding sides.
Here, & DOC and /A POB are similar triangles.
Thus, we have,

Ar(ADOC) _ DC?

Ar{APOB)  pg?

L Ar{ADOC) _ (2pBF
Ar.(A POB) pPg?

_ Ar(ADOC) _ 4P
Ar(APOB) Pg2
L AADOC) _,
Ar.(APOB)
= Ar.(A DOC)=4Ar.( /A POB)
=4 x40
=160 cm?
Now consider Ar.( /A DBC)=Ar.(A DOC)+ Ar.[ A BOC)
=160+ 80
=240 cm®

Two triangles are equal in area if they are on the equal bases and
between the same parallels.
Therefore, Ar.( A DBC)=Ar.(A ABC)=240 cm®
Median divides the triangle into areas of two equal triangles.
Thus, CP is the median of the triangle ABC.
Hence, Ar.[AABC)=2Ar.[ A PBC)
Ar.(A ABC)
2
= Ar.(APBC) =120 cm?

= Ar.(A PBC)=

(iii)
From part(ii) we have,
Ar(AABC)=2Ar(PBC)=240 cm?®

Area of a triangle is half the area of the Parallelogram
if both are on equal bases and between the same parallels.

Thus, Ar (A ABC)= %Ar.[llgm ABCD)

= Ar.(llgm ABCD) =2 Ar (A ABC)
= Ar.[llgm ABCD)=2 x 240

= Ar.(llgm ABCD) =480 cm?



Solution 5:

(i} The figure is shown below

B = o

Medians intersect at centroid.

Given that G is the point of intersection of medians and hence G is the
centroid of the triangle ABC.

Centroid divides the medians in the ratio 2:1

That is AG.GD=2:1

Since BG divides AD in the ratio 2.1, we have,

Areal ANAGE) 2

Areal /s BGD) 1

= Area( M AGE) = 2Areal A BCD)

From the figure, it is clear that,

Areal M ABD) = Areal A AGE)+ Areal A BGD)

= Areal M ABD) = 2Areal A BCD)+ Areal A\ BGD)

= Area( M ABD)=3Area( A BGD)....(1)

(if)

Medians intersect at centroid.

Given that G is the point of intersection of medians and hence G is the
centroid of the triangle ABC.

Centroid divides the medians in the ratio 2:1
That is AG.GD=2:1

Similarly CG divides AD in the ratio 2:1, we have,
Area( AAGC) 2

Areal A CGDY) 1
= Areal AACC)=2Area( A CCD)

From the figure, it is clear that,

Areal A ACD) = Area( A AGC)+ Areal A CCD)

= Areal AACD)=2Area( A CCGD)+ Areal A CGD)

= Area( AACD)=3Area( A CGD)...(2)

(i)

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

Areal A ABD)+ Areal A ACD)=3Areal /A BGD) +34Areal A CGD)
= Areal A ABC)=3[Areal A BCGD)+ Areal A CCD)]

= Area( M ABC)=3[Areal /A BGC)]

Areal M ABC)
=h. —

3 =[Area( M BCGC)]

= Area( /N BGC) = %Area[f_\ABC)



Solution 6:
Consider that the sides be x cm, y cm and (37-x-y} cm. also, consider that the lengths of altitudes be 6a cm, 5a cm and 4a cm.

" 1 .
o Area of a triangle= — x base x altitude

1 1 1
Looxzxba=—R®XyRoag=—x[37-x—y)xda
2 2 Y 2 ( y}

Gr=0y=148-4x -4y
6x=0vandbx=148-4x -4y
6x—5y=0and10x+ 4y =148

Solving both the equations, we have

¥=10cm,y=12cmand (37-x-y)cm=15cm

Solution 7:

o)

Consider the triangles A AFEand A DFC.

LAFE= ZDEC [Vertically opposite angles]

ZFAE=ZDCF [ABand DC are parallel lines, AC is a transversal,

alternate interior angles are equal]

Thus, by Angle — Angle similarity, we have,

ANAFE~ ADFC

Therefore, we have,
DF DC CF

2
FE AE AF 1

= DF.FE=2:1




(ii)

Since from part(j) we have DF.FE=2:1, therefore,
Area( A DCF)=4Area( A AFE)...(1)

Also we know that,

Area( A ADF)+ Area( /A AFE) = Area( A ADE)

=60+ Area( A AFE)= Area( AADE)  [Area( A ADF)=60 em?]
= 2Area( A ADE)=2[60 + Area( A AFE)]

Median divides the triangle into two eqgual areas of triangle.
Therefore, 2Area( & ADE) = Area( A ABD)

= Area( A ABD)=2[60+ Area( A AFE)]

= Area( A ABD)= 120+ 2Area( A AFE)...(2)

Triangles with equal bases and between the parallels are of
equal area.

Area( A ABD)= Area( A ACD)

Thus, Equation (2), becomes,

Area( AACD)= 120+ 2Area( A AFE)...(3)

From the figure, it is clear that,

Area( A ACD)= Area( A DCF) + Area( A ADF)

= Area( A ACD)=Area( A DCF)+60

= Area( A ACD)=4Areal A AEF) +60...(4)

Equating equations (3) and (4), we have,

120+ 2Area( A AFE) = 4Area( A AEF) +60

= 2Area( A AFE)=60

=*Area[ﬂ.AFE]=%

= Area( AAFE)=30
= Arear( /A ADE) = Area( /A ADF) + Areal /A AFE)
= Arear( A ADE)=60+30

= Arear( A ADE) = 90 cm?
i)

Median of a trianlge divides it intot two equal areas of triangle.
Arear( /A ADB)=2Arear( /A ADE)
= Arear( A ADB)=2Arear( A ADE)

= Arear( A ADB)=2 x 90 cm®
= Arear( A ADB)= 180 cm’

Lined,
Since DB divides the parallelogram ABCD into two equal triangle, therefore Area of ﬁ. DBC= Area of 'ﬁ'ﬁDB

=180 cm?
Thus the area of the parallelogram ABCD = Area of '&'ADEH Area

of A DBC
=180 cm?+180 cm?

=360 cm?



Solution 8:
Here BCED is aparallelogram, since BD = CE andBD || CE.
ar.[ADBCZ) = ar. (AEBC). .. Since they have the same base
and are between the sameparallels)
In AABC,
BE iz the median,

So, ar.(AEBC) = %ar.(ﬂABC)
Mo, ar [ ALBC) = ar (AEBC) + ar.(ABBE)

Also, ar. (AABC) = Zar . (AEBC)
= ar. (ALBC) = 2ar. (ADBC)

Solution 9:

Siven :

ACAD = 140 cm?

ADDC = 172 cm®

AB | CD

As Triangle DBC andACAD have same base CD and between

the same parallel lines Hence,

Area of ADBC = Area of ACAD = 140 cm?

Area of ADAC = Area of ACAD + Area of ACDC = 140 cm? + 172 cm? = 312 cm?
Area of AQDB = Area of ADBC + Area of ADDC = 140 cm? + 172 cm? = 312 om?





