Areas of Parallelograms
and Triangles 9

& NCERT rocus

1. The figures (i), (iii) and (v) lie on the same base and
between the same parallels.

Common base Two parallels
Fig. (i) DC DCand AB
Fig. (iii) OR QR and PS
Fig. (v) AD AD and BQ

1. Wehave, AB=16cm
" AB=CD [Opposite sides of parallelogram)]
.. CD=16cm
Now, area of parallelogram ABCD = CD x AE

= (16 x 8) cm* =128 cm?
Since, CF L. AD

Area of parallelogram ABCD = AD x CF

= ADxCF=128=ADx10=128 [ CE=10cm]
Ap=2B_158
10

Thus, the required length of AD is 12.8 cm.
2. Join GE and HF, then GE || BC || DA

d HF || AB | DC.
an AB=DC = AE = DG H"F
and AB || CD A‘

= AE| DG. 4 &
Thus, AEGD is a parallelogram.

Similarly, ABFH, DCFH and EBCG are parallelograms.
We know that, if a triangle and a parallelogram are on
the same base and between the same parallels, then
the area of the triangle is equal to half the area of the
parallelogram.

Now, AEFG and parallelogram EBCG are on the same
base EG and between the same parallels EG and BC.

ar(AEFG) = %ur(”gm EBCG) - ()

Similarly, ar(AEHG) = %ar(”gm AEGD) .. (i)
Adding (i) and (ii), we get

ar(AEFG) + ar(AEHG) = %[ar(“ngBCG) +ar(|P™ AEGD)]
= ar(EFGH) = % ar(||F"ABCD)

Hence proved.

SOLUTIONS

3. Since, AAPB and parallelogram ABCD are on the
same base AB and between the same parallels AB and CD.

ar(A APB) :%ar(”gm ABCD) ()

Also, ABQC and parallelogram ABCD are on the same
base BC and between the same p

parallels BC and AD. D €
- ar(ABQC)= %ar(”gm ABCD)  ...(ii) %

From (i) and (ii), we have A B
ar(AAPB) = ar(ABQC).

Hence proved.

4. We have a parallelogram A _H

ABCD, i.e., AB || CD and BC || AD.

Let us draw EF || AB and HG || AD

through P. b™¢ C

Clearly, AEFB, CDEF, ADGH and BCGH, all are

parallelograms.

(i) Since, AAPB and parallelogram AEFB are on the

same base AB and between the same parallels AB and

EF.

ar(A APB) =%m’(||gm AEFB) (1)

Also, APCD and parallelogram CDEF are on the same
base CD and between the same parallels CD and EF.
ar(APCD) = %ur(”gm CDEF) (2
Adding (1) and (2), we get

ar(A APB)+ar(APCD) = %ar(”gm AEFB) +%ar(||gm CDEF)

= ar(AAPB)+ar(APCD)= %ar(”gm ABCD) (3)

(i) AAPD and parallelogram ADGH are on the same
base AD and between the same parallels AD and GH.

ar(AAPD) = %ar(”gm ADGH) (4
Similarly, ar(APBC)= %ar(”gm BCGH) (%)

Adding (4) and (5), we get
ar(AAPD)+ar(APBC) =

1ar(||gm ADGH) +1a1'(||gm BCGH)
2 2

= ur(AAPD)+ar(APBC)=%ur(”gm ABCD) ..(6)

From (3) and (6), we get
ar(AAPD) + ar(APBC) = ar(AAPB) + ar(APCD)

CHAPTER



2

5. (i) Parallelogram PQRS and parallelogram ABRS
are on the same base RS and between the same parallels
RS and PB.

ar(|[E"PQRS) = ar (|| ABRS)
(i) AAXS and parallelogram ABRS are on the same
base AS and between the same parallels AS and BR.

ar(AAXS) :% ar(|[E™ ABRS) (1)
But ar(||®™ PQRS) = ar(||P™ ABRS) [Proved in (i) part] ...(2)
From (1) and (2), we get ar(AAXS) = %ar(PQRS)

6. Given, the farmer is having a S\ R
field in the form of parallelogram

PQRS and a point A is situated on RS.
Join AP and AQ. P 0
Clearly, the field is divided into three

parts i.e., AAPS, APAQ and AQAR.

Now, as APAQ and parallelogram PQRS are on the same
base PQ and between the same parallels PQ and RS.

ar(APAQ) = % ar([¥™ PQRS) ()
Now, ar(|[™ PQRS) - ar(APAQ)

= ar(|[®™ PQRS) - % ar(|[®™ PQRS) [From (i)]

= ar(AAPS) + ar(AQAR) = % ar (||B™ PQRS) (i)
From (i) and (ii), we have

ar(APAQ) = ar[(AAPS) + (AQAR)]
Thus, the farmer can sow wheat in APAQ and pulses
in AAPS and AQAR or wheat in AAPS and AQAR and
pulses in APAQ.

1. InAABC, AD is a median.
ar(AABD) = ar(AADC) ..(i)
[ A median divides the triangle into two
triangles of equal area]
Similarly, in ABEC, we have
ar(ABED) = ar(ADEC)
Subtracting (ii) from (i), we get
ar(AABD) - ar(ABED) = ar(AADC) - ar(ADEC)
= ar(AABE) = ar(AACE).
2. InaAABC, AD is a median. A
Since, a median divides the triangle into
two triangles of equal area.

...(ii)

ar(AABD) :%ur(AABC) (1)

Join B and E. B D C
Now, in AABD, BE is a median.

[ Eis the mid-point of AD]

ar(ABED) = %ur(A ABD) ...(ii)

From (i) and (ii), we get
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ar(ABED) = %[%ar(AABC)]

= ar(ABED) =%ar(AABC)

3. Let ABCD be a parallelogram such that its diagonals
intersect at O.
Diagonals of a parallelogram bisect each other.
AO=0Cand BO=0D D C
Since, a median of a triangle '
divides it into two triangles A
of equal area. A B
ar(ABOC) = ar(ADOC) ..(i)
Similarly, ar(AAOD) = ar(ADOC) ...(ii)
and ar(AAOB) = ar(ABOC) ...(iif)
From (i), (ii) and (iii), we get
ar(AAOB) = ar(ABOC) = ar(ACOD) = ar(AAOD)
Thus, the diagonals of a parallelogram divide it into four
triangles of equal area.

4.  Wehave, AABC and AABD are on the same base AB.
CD is bisected at O. [Given]
CO=DO

Since, a median of a triangle divides it into two triangles

of equal area.
ar(AOAC) = ar(AOAD)

Similarly, ar(AOBC) = ar(AOBD)

Adding (i) and (ii), we get

ar(AOAC) + ar(AOBC) = ar(AOAD) + ar(AOBD)

= ar(AABC) = ar(AABD)

5. We have, AABC such that D, E A

and F are the mid-points of BC, CA

and AB respectively.

(i) In AABC, E and F are the mid-

points of AC and AB respectively.

EF||BCand EF = %BC

..(0)
...(ii)

I3 E
B D C
[By mid-point theorem]

= EF||BDand EF=BD [. D is the mid-point of BC]
Now, BDEF is a quadrilateral whose one pair of opposite
sides is parallel and of equal lengths.

BDEF is a parallelogram.
(if) We have proved that BDEF is a parallelogram.
Similarly, DCEF is a parallelogram and DEAF is a
parallelogram.
Now, as diagonal of a parallelogram divides it into two
triangles of equal area

ar(ABDF) = ar(ADEF) (1)
[.- FD is a diagonal of parallelogram BDEF]
Similarly, ar(ACDE) = ar(ADEF)
and ar(AAEF) = ar(ADEF)
From (1), (2) and (3), we have
ar(AAEF) = ar(AFBD) = ar(ACDE) = ar(ADEF)
Thus, ar(AABC) = ar(AAEF) + ar(AFBD)

+ ar(ADEF) + ar(ACDE) = 4 ar(ADEF)

= ar(ADEF)= %

-2
()

ar(AABC)
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(iii) We have, ar(||®™ BDEF) = ar(ABDF) + ar(ADEF)
= ar(ADEF) + ar(ADEF) [ ar(ADEF) = ar(ABDF)]
= 2ar(ADEF)

2|:4 ar(AABC)] = %ur(AABC)

Thus, ar(|#™ BDEF)= %ar(AABC) .

6. We have a quadrilateral D A
ABCD whose diagonals AC and BD
intersect at O such that

OB =0D.

Also, we have AB = CD

Let us draw DE L AC and BF L AC.
(i) InADEO and ABFO, we have

DO =BO [Given]

ZDOE = ZBOF [Vertically opposite angles]

ZDEQO = ZBFO [Each 90°]

ADEO = ABFO [By AAS congruency criterion]
= DE=BF [By CPCT]
and ar(ADEO) = ar(ABFO) (1)
Now, in ADEC and ABFA, we have

/DEC = /BFA [Each 90°]

DE = BF [Proved above]

DC=BA [Given]

ADEC = ABFA [By RHS congruency criterion]
= ar(ADEC) = ar(ABFA) (2
and £1 =22 [By CPCT] -(3)

Adding (1) and (2), we get
ar(ADEO) + ar(ADEC) = ar(ABFO) + ar(ABFA)
= ar(ADOC) = ar(AAOB)
(if) Since, ar(ADOC) = ar(AAOB)
Adding ar(ABOC) on both sides, we get
ar(ADOC) + ar(ABOC) = ar(AAOB) + ar(ABOC)
= ar(ADCB) = ar(AACB)
(iii) Since, ADCB and AACB are on the same base CB and
having equal areas.

They must lie between the same parallels.
= CB| DA
Also, £1 = £2,
which form a pair of alternate interior angles.
So, AB| CD
Hence, ABCD is a parallelogram.

7.  We have, a AABC and points D A
and E on AB and AC respectively are
such that ar(ADBC) = ar(AEBC). D E
Since, ADBC and AEBC are on the same
base BC and having same area.

They must lie between the same
parallels.
Hence, DE | BC
Hence proved.

8.  We have, a AABC such that XY || BC, BE || AC and

CF || AB. A

Since, XY || BC and BE || CY.
BCYE is a parallelogram.

Now, the parallelogram BCYE

and AABE are on the same base B C

[Proved above]

[From (3)]

W
(@]

BE and between the same parallels BE and AC.
ar(AABE):%ar (/™ BCYE) (1)

Again, XY || BC and CF || AB [Given]
= XF| BCand CF| XB
BCFX is a parallelogram.
Now, AACF and parallelogram BCFX are on the same
base CF and between the same parallels AB and FC.

ur(AACF):%ar(”gm BCFX) (i1

Also parallelogram BCFX and parallelogram BCYE are
on the same base BC and between the same parallels BC
and EF.
ar(|[8™ BCFX) = ar(||®™ BCYE) ..(idi)
From (i), (ii) and (iii), we get
ar(AABE) = ar(AACF)
9. Join AC and PQ.
We know that diagonal of a
parallelogram divides it into two
triangles of equal area.

ar(AABC) = 11r(||gm ABCD) ...(i)
[ABCDisa parallelogram and AC is its dlagonal ]

Again, PBOR is a parallelogram and QP is its diagonal.
ar(ABPQ) zlar(”gm PBQR) (i)

Since, AACQ and AAPQ are on the same base AQ and
between the same parallels AQ and CP.
ar(AACQ) = ar(AAPQ)
= ar(AACQ) - ar(AABQ) = ar(AAPQ) - ar(AABQ)
[Subtracting ar(AABQ) from both sides]
= ar(AABC) = ar(ABPQ) ...(1ii)
From (i), (ii) and (iii), we get

%ar(”gm ABCD) = %ar(”gm PBQR)

= ar(|P™ ABCD) = ar(||®™ PBQR)
10. We have, a trapezium ABCD with AB || CD and its
diagonals AC and BD intersect at O.
Since, triangles on the same base A B
and between the same parallels have N
equal areas and here AABD and AABC A
are on the same base AB and between D C
the same parallels AB and DC.

ar(AABD) = ar(AABC)
Subtracting ar(AAOB) from both sides, we get

ar(AABD) - ar(AAOB) = ar(AABC) - ar(AAOB)
= ar(AAOD) =ar(ABOC)
11. We have, a pentagon ABCDE and a line BF such that
BF || AC and intersect DC produced at F.
(i) Since, the triangles between the same parallels and
on the same base are equal in area and here AACB and
AACF are on the same base AC and between the same
parallels AC and BF.

ar(AACB) = ar(AACF)
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(ii) Since, ar(AACB) = ar(AACF) [Proved above]

Adding ar(quad. AEDC) on both sides, we get

ar(AACB) + ar(quad. AEDC) = ar(AACF) + ar(quad. AEDC)
ar(ABCDE) = ar(AEDF)

12. Let the plot be in the form of a

quadrilateral ABCD.

Join AC.

Draw DF || AC such that it meets BC

produced at F and join A and F.

Now, ADAF and ADCF are on the same

base DF and between the same parallels

ACand DF.
ar(ADAF) = ar(ADCF)

Subtracting ar(ADEF) from both sides, we get
ar(ADAF) - ar(ADEF) = ar(ADCF) - ar(ADEF) i

= ar(AADE) = ar(ACEF)

Thus, the portion of AADE can be taken over by the Gram

Panchyat by adding the land (ACEF) to his (Itwaari) land

so as to form a triangular plot i.e., AABF.

Note that ar(AABF) = ar(quad. ABCD).

[.- ar(ACEF) = ar(AADE) [Proved above]
Adding ar(quad. ABCE) on both sides, we get
ar(ACEF) + ar(quad. ABCE)

= ar(AADE) + ar (quad. ABCE)
= ar(AABF) = ar (quad. ABCD)]

13. We have, a trapezium ABCD with AB || DC and a line

XY such that XY'|| AC meets AB at X and BC at Y.
Join CX.

B

A X B

Y

D C
AADX and AACX are on the same base AX and
between the same parallels AB and DC.
ar(AADX) = ar(AACX) ..(i)
AACX and AACY are on the same base AC and
between the same parallels AC and XY.
ar(AACX) = ar(AACY)
From (i) and (ii), we have ar(AADX) = ar(AACY)
Hence proved.
14. Wehave, AP || BQ || CR.
ABCQ and ABQR are on the same base BQ and
between the same parallels BQ and CR.
ar(ABCQ) = ar(ABQR) ..(i)
Similarly, AABQ and APBQ are on the same base BQ and
between the same parallels AP and BQ.
ar(AABQ) = ar(APBQ)
Adding (i) and (ii), we get
ar(ABCQ) + ar(AABQ) = ar(ABQR) + ar(APBQ)
= ar(AAQC) = ar(APBR)
Hence proved.

...(ii)

...(ii)

15. We have, a quadrilateral
ABCD and its diagonals AC and
BD intersect at O such that

ar(AAOD) = ar(ABOC) D C
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Adding ar(AAOB) on both sides, we get
ar(AAOD) + ar(AAOB) = ar(ABOC) + ar(AAOB)
= ar(AABD) = ar(AABC)
Also, they lie on the same base AB.
They must lie between the same parallels.
AB | DC
Now, ABCD is a quadrilateral having a pair of opposite
sides parallel. So, ABCD is a trapezium.
Hence proved.

16. We have, ar(ADRC) = ar(ADPC)
Also, they lie on the same base DC.
ADRC and ADPC must lie between the same
parallels.
So, DC||RP . Thus, a pair of opposite sides of quadrilateral
DCPR is parallel.
Quadrilateral DCPR is a trapezium.
Again, we have
ar(ABDP) = ar(AARC)
Also, we have ar(ADPC) = ar(ADRC) ...(ii)
Subtracting (ii) from (i), we get
ar (ABDP) - ar(ADPC) = ar(AARC) - ar(ADRC)
= ar(ABDC) = ar(AADC)
Also, they lie on the same base DC.
ABDC and AADC must lie between the same
parallels.
So, AB||DC and hence quadrilateral ABCD is a trapezium.

1. We have, a parallelogram F_D E ¢C
ABCD and a rectangle ABEF '
such that
ar(||¥™ ABCD) = ar(rect. ABEF)
Now, AB =CD A B
[Opposite sides of parallelogram|]
and AB=EF [Opposite sides of a rectangle]
= CD=EF
= AB+CD=AB+EF (i)
Now, BE < BC and AF < AD
[ In a right triangle, hypotenuse is the longest side]
= (BC+AD)> (BE + AF) ..(if)
From (i) and (ii), we get
(AB +CD) + (BC + AD) > (AB + EF) + (BE + AF)
= (AB+BC+CD + DA) > (AB + BE + EF + FA)
= Perimeter of parallelogram ABCD >

Perimeter of rectangle ABEF

[Given]

2. Draw AF perpendicular to BC.
Then, AF will be the height of AABD, AADE and AAEC.

Area of a triangle :% x base x height

ar(AABD) = % x BD x AF

Similarly, ar(AADE)zéxDExAF and B DF E C

ar(AAEC) = % xECx AF
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Since, BD = DE = EC

(leDxAF)z(lxDExAF)z(leCxAF)

2 2 2

= ar(AABD) = ar(AADE) = ar(AAEC).
3.  We have, parallelograms ABCD, DCFE and ABFE.
Since, opposite sides of parallelogram are equal.

AD = BC, DE = CF and AE = BF (i)
In AADE and ABCF, we have
AD = BC, DE = CF and AE = BF (From (i))
(By SSS congruence criterion)

AADE = ABCF

= ar(AADE) = ar(ABCF)

4.  We have, a parallelogram ABCD and AD = CQ.

Let us join AC.

We know that triangles on the same N B

base and between the same parallels V

are equal in area. Since AQAC and A

AQDC are on the same base QC and D

between the same parallels AD and ‘

BQ. Q
ar(AQAC) = ar(AQDC)

Subtracting ar(AQPC)from both sides, we get

ar(AQAC) - ar(AQPC) = ar(AQDC) - ar(AQPC)

= ar(APAC) = ar(AQDP) ..(i)

Since, APAC and APBC are on the same base PC and

between the same parallels AB and CD
ar(APAC) = ar(APBC)

From (i) and (ii), we get
ar(APBC) = ar(AQDP)

5. Join EC and AD. Draw EP 1 BC.

Let AB=BC=CA =4,then BD=DE=BE=

...(ii)

(i) Clearly, ar(AABC)= ?az and

Dla) -0

ar(ABDE) = —
4 16

= ar(ABDE) =i ar (AABC)

(if) Since, AABC and ABED are equilateral triangles.
ZACB = ZDBE = 60°
= BE||AC [. A pair of alternate interior angles is equal.]
Now, as ABAE and ABEC are on the same base BE and
between the same parallels BE and AC.
ar(ABAE) = ar(ABEC)
= ar(ABAE) = 2 ar(ABDE)
[ DE is median of ABEC ... ar (ABEC) = 2 ar(ABDE)]

= ar(ABDE) = % ar(ABAE)

(iii) Since, ar(AABC) =4 ar(ABDE)  [Proved in (i) part]
ar(ABEC) = 2 ar(ABDE) [ DE is median of ABEC]
= ar(AABC) =2 ar(ABEC)
(iv) Since AABC and ABDE are equilateral triangles.
ZABC = ZBDE = 60°
= AB| DE
[ .- A pair of alternate interior angles is equal]

5

Now, as ABED and AAED are on the same base ED and
between same parallels AB and DE.
ar(ABED) = ar(AAED)
Subtracting ar(AEFD) from both sides, we get
= ar(ABED) - ar(AEFD) = ar(AAED) - ar(AEFD)
= ar(ABFE) = ar(AAFD)
(v) Since, ABC is an equilateral triangle, therefore AD
will be perpendicular to BC also.
In right angled AABD, we have AD?= AB? - BD?
o aptep L o sd B
4 4 2
In right angled APED, EP? = DE? - DP?

= AD

2 2 2 2 2
= Epzz(ﬂ) (E) _a__a_:?)i - Epzﬁ
2 4 4 16 16 4
ar(AAFD) =%><FD><AD :%xFDx%a ..(1)
and ar(AEFD) :%XFDXEP =%><FD><§L1 (2

From (1) and (2), we get ar(AAFD) =2 ar(AFED)
Also, we have ar(AAFD) = ar(ABFE)
[From (iv) part]
= ar(ABFE) =2 ar(AFED)
(vi) ar(AAFC) = ar(AAFD) + ar(AADC)

= ar(ABFE) + %ar(AABC) [From (iv) part and DE is the

median of AABC]

=ar(ABFE) + % x 4 x ar(ABDE) [From (i) part]

= ar(ABFE) + 2ar(ABDE)

= 2ar(AFED) + 2[ar(ABFE) + ar(AFED)]  [From (v) part]

= 2ar(AFED) + 2[2ar(AFED) + ar(AFED)] [From (v) part]
= 2ar(AFED) + 2[3ar(AFED)]
= 2ar(AFED) + 6ar(AFED) = 8ar(AFED)

%ar(AAFC) = ar(AFED)

6. We have a quadrilateral D
ABCD such that its diagonals

AC and BD intersect at P.

Draw AM L BD and CN L BD.

C
Now, ar(AAPB) = % xBPx AM A — K B

and ar(ACPD) = % x DP x CN
ar(AAPB) x ar(ACPD) = (% x BP x AM)
x(% x DP x CN)
=%><BP><DP><AM><CN (1)
Similarly, ar(AAPD) x ar(ABPC)
= (%xDPxAM) x(%xBPxCN)
:%xBPxDPxAMxCN )

From (i) and (ii), we get
ar(AAPB) x ar(ACPD) = ar(AAPD) x ar(ABPC)
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7.  We have, a AABC such that P

is the mid-point of AB and Q is the

mid-point of BC.

Also, R is the mid-point of AP.

Join AQ and PC.

(i) InAAPQ, Ris the mid-point of AP.
RQ is a median of AAPQ.

So, ar(APRQ)zlar(AAPQ) (1)

In AABQ, Pis the mid-point of AB.
QP is a median of ABQ.

So, ar(AAPQ) =1ar(AABQ) -2

A=
[Given]

From (1) and (2), we get
ar(APRQ) = 1 X ; ar(AABQ)

= iar(AABQ) 1 X —= ! ar(AABC)
[ AQ is a median of A ABC]
=%ar(AABC) -(3)
Now, ar(AARC)= %ar(AAPC)
[ CRis a median of A APC]
= % x%ar(AABC) [ CPis a median of A ABC]

=%(arAABC) (4)

From (3) and (4), we get

ar(APRQ) = —ar(A ABC)= (}1 ar AABC) = %ar(A ARC)

Thus, ar(APRQ)= %ar(A ARC)

(ii) In ARBC, RQ is a median.
ar(ARQC) = ar(ARBQ) = ar(APRQ) + ar(ABPQ)

=%ar(AABC)+ar(ABPQ) [From (3)]
1 1
:§ar(AABC)+Ear(APBC)
[~ PQ is the median of ABPC]
= 1LW(A ABC) + 1(1 ar(A ABC))
8 2\2

[ CP is the median of AABC]
= %ar(AABC) +%ar(AABC)

(1 1)ar(AABC) zéar(AABC)
8 4 8
(iii) QPisa median of AABQ.
ar(APBQ) = —(AABQ) = 1 X ; ar(AABC)
[ AQ is the median of AABC]
1
= Zar(AABC) = ar (AARC) [From (4)]

Thus, ar(APBQ) = ar(AARC)
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8. We have, a right AABC such that BCED, ACFG and
ABMN are squares onits sides BC, CA and AB respectively.
Also, line segment AX | DE is drawn such that it meets
BCatY.
(i) InAABD and AMBC, we have
AB=MB
BD = BC
ZCBD = ZMBA
= ZCBD + £ZABC= ZMBA + ZABC
[By adding ZABC on both sides]

}[Sides of asquare]

[Each 90°]

= ZABD=/MBC
- AABD = AMBC [By SAS congruency criterion]
(if) Since, AX L DE therefore AX || BD and AX || CE.
Thus, BYXD and CYXE both are parallelograms.

Now, as parallelogram BYXD and AABD are on
the same base BD and between the same parallels
BD and AX.

1
ar(AABD) = — ar(Hgm BYXD)

But ar(AABD) = ar(AMBC)
[Congruent triangles have equal areas]

= ar(AMBC)= 1ar(||gm BYXD)
2

= ar(|®" BYXD) = 2ar(AMBC)

(iii) Since, ar(BYXD) = 2ar(AMBC) (1)
[From (ii) part]
Also, ar(square ABMN) = 2ar(AMBC) (2

[ [[B™ ABMN and AMBC are on the same base MB and
between the same parallels MB and NC]
From (1) and (2), we have
ar(BYXD) = ar(ABMN)
(iv) In AFCB and AACE, we have

FC=AC [Sides of a square]
CB=CE [Sides of a square]
/FCA = /BCE [Each 90°]

= /FCA+ ZACB= ZBCE + ZACB
[By adding ZACB on both sides.]
= /FCB=ZACE
- AFCB=AACE [By SAS congruency criterion]
(v) Since ||¥™ CYXE and AACE are on the same base CE
and between the same parallels CE and AX.
ar(||®™ CYXE) = 2ar(AACE)
But AACE = AFCB
ar(AACE) = ar(AFCB)
[ .- Congruent triangles are equal in area.]
ar (|| CYXE) = 2ar(AFCB)
(vi) Since, ar(||¥™ CYXE) = 2ar(AFCB) [From (v) part]
.(3)
Also, (| ACFG) and AFCB are on the same base FC and
between the same parallels FC and BG.

[From (iv) part]

ar(||¥™ ACFG) = 2ar(AFCB) (4
From (3) and (4), we get
ar(||f™ CYXE) = ar(||®™ ACFG) ..(5)

(vii) Now, ar(||P™ BCED)
=ar(||®™ CYXE) + ar(|P™ BYXD)
= ar(|B™ ACFG) + ar(|®™ ABMN)
[From (iii), (vi) parts]
Thus, ar (||B™ BCED) = ar(|[®™ ABMN) + ar(||f™ ACFG)
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