Exercise 16(C)

Solution 1

m

Ratio of area of tria n_gIes with same verte_x.and bases along the same line is equal to the ratio of their respective basiﬁ. S0, we have:

Areaof A DOC DO 11
Areaof A BOC BO
Similarhy

Areaof ADOA _DO _ 2
Areaof A BOA BO

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

Area of A AOD + Area of ADOC = Area of A DOC + Area of ABOC

=>Area of AAOD = Area of ABOC --—---3

From 1, 2 and 3 we have

Area (A DOC) = Area (A ACB)

Hence Proved,
i)

Similarly, fromy

Areaof AD

- Areof A AOB Ares mé Iedcs S 2 4

3se and between same parallel lines are equal.

Given: triangles are eqt the common base, so it indicates AD|| BC.

So, ABCD is 3 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 b APD AP 1

Areaof ABPD BP 2

Area of parallelogram ABCD = 324 sq.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( AABD)= % x Areal|lgm ABCD)

324
T
=162 sq.cm
From the diagram it is clear that,
Areal AABD) = Areal A AFPD) + Areal 2\ BFD)
= 162 = Area( A APD)+ 2 Area( M APD)
= 162 =3Area( & APD)
A58
B
= Areal AZVAPD) =54 sq. cm

(i)

= Areal A AFD)=

Consider the trianglas A AOPand A COD
ZAQF = £CAD0 [vertically opposite angles]
LCD0 = ZARPD  [AFand DC are paraliel and DP is the
transversal, alternate interior angles are equal]
Thus, by Angle — Angle similarity, 2 AOP~ A COD.
Hence the corresponding sides are proportional.
AP OF AP
CD 0D AB
AP
~AP+PB
AP



E and F are the midpoints of the sides AB and AC.

Consider the following fisure.

A

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

Therefore, Ar. M BEF) = Ar.[ A\ CEF)
= Ar. A BOE)+Ar (2 EOF) = Ar A\ EOF) + Ar A COF)
= Ar. M BOE)=Ar. A COF)

MNow 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. Ay BOE on the both thesides, we have

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

Since, An[ A BOE}=Ar( A COF),

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

Ar {qLJE.‘vd,ﬁ.EfEf)F:p= Arl 2 OBC) hence proved

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

A

D c

Consider the triangles A POBand A COD
ZLPOB= ZDOC [vertically opposite angles]
Z0OPB=/Z0DC [ABand DC are parallel, CPand BD are the

transversals, alternate interior angles are equal]

Therefore, by Angle — Angle similarity criterion of congruence,
APOB~ ACOD
Since P is the midpoint AP= BP, and AB= CD, we have CD=28P
Therefore, we have,
BP _ OP _ OB
CO 0OC 0D
= 0P.0C=1:2

2
2



(in)

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

cb oc op 2
Ratio between the areas of two similar triangles is equal to the ratio between the
squares of the corresponding sides.
Here, A DOC and A POB are similar triangles.
Thus, we have,
Ar.(ADOC) _ DC?
Ar{APOB)  pg?

L Ar{ADOC) _ (2PBF
Ar( A POB) pB?

L Ar(ADOC) _ 4PB°
Ar(A POB) PR?

" Ar(ADOC) _
Ar.(A POB)

4

= Ar.(A DOC)=4Ar.(A POB)
=4 x40

Now con: =4 ( A DOC) + Ar.( A BOC)
4 80

Myuclass24

=240 cm?
) areas of two equal triangles.
Thus, CPis e triangle ABC.
Hence, Ar.( A ABCI=2Ar.( A PBC)
Ar.(A ABC)

= Ar.(APBC)=

2
= Ar.(APBC)=120 cm?

(iii)

From part(ii) we have,

Ar.( A ABC)=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 %240

= Ar.(llgm ABCD)= 480 cm?



Solution 5:

(i} The figure is shown below

B e c

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,
Area( AMAGE) 2

Area( A BCD) 1
= Area( A AGE)=2Areal A BGD)
From the figure, it is clear that,
Area( M ABD) = Area( A AGB) + Areal 2\ BGD)
= Area( A ABD)=2Area( £ BCD) + Areal /A BGD)
= Area( AABD)=3Areal A BCD)....(1)
(i}
Medians intersect at.centroid.
Civen 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 21
That is AG: GD =211
Similarly CC divides AD in the ratio 2.1, we have,
Areal AACGC) 2

Areal /N CGD) 1

= Area( AACGC)=2Area( A CGD)

From the figure, it is clear that,

Areal A ACD) = Areal AAGC)+ Areal A CCD)

= Area( MNACD)=2Areal A CCGD)+ Areal A CGD)
= Area( A ACD)=3Areal /A CGD)....(2)

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

Areal AABD)+ Areal A ACD)=3Areal( A BGD) + 3Areal A CGD)
= Areal A ABC)=3[Areal & BCD) + Areal A CCD)]

= Areal A ABC)=3[Areal A BCGC]]

N Areal A AEC)

3 =[Areal A BCGC)]

= Areal /A BGC) = %Area(&ABC]



Solution 6:
Consider that the sides be x cm, y om and (37-x-y) cm. also, consider that the lengths of sltitudes be 63 cm, 5acm and 4acm.

.. Areaof atriangle= % x basex altitude

%xxx ba = %x'yxﬁa.:, %.x’_{Ej"— x—y)xda

bx=10y=148-4x -4y
6x=Syandbx=148—dx—4y
6x—5y=0and10x+ 4y =145

Solving both the equations, we have

¥=10cm, y=12 cm and (37-x-y¥)cm=15cm

Solution 7:
0]
Consider the triangles & AFEand A DFC.
LAFE= ZDEC [Vertically opposite angles]
ZLFAE= ZDCF [ABand DC are paralie! lines, AC is a transversal,
alternate interior angles are equal]
Thus, by Angle — Angle similarity, we have,
AAFE~ ADFC
Thereforey
DF
FE

=

class24



(ii}

Since from part(i) we have DF.FE=2.1, therefore,

Areal A DCF)=44Area( & AFE)..(L)

Also we know that,

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

=60+ Area( AAFE) = Areal AADE)  [Area( A ADF)=60 cm?)
= 2Area( A ADE)=2[60 + Area( A AFE)]

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

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

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

Triangles with equal bases and between the parallels are of
gqual area.
Area( A ABD) = Areal A ACD)

Thus, Equation (2), becomes,
Area( AACD)= 120+ 2Areal A AFE)...(3)

From the figure, it is clear that,
Area( A ACD) = Areal A DCF)+ Area( & ADF)

= Area( AACD)=Area( /A DCF)+ 60

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

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

120 +2Aréa( A AFE) = 4Aredl.Ls AEF) + 60

= 2Area( A AFE)=60

= Areal A AFE}"‘*—--%Q

= Area( A AFE) =30

= Aredr( AADE)= Aréal A ADF) + Area( A AFE)

= Arear{ AADE)=60+30

= Arear( A ADE)=90 cm®
{iii}

Median of a trianige 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?

Lk
Since DB divides the parallelogram ABCD into two egual triangle, therefore Area of & DBC= Area of &ADB

=180 cm?
Thus the area of the parallelogram ABCD = Arsa of &'J\DEI+ Area

Rf- ﬁ. DRC
=180 cm?+180 cm?

=360 cm?



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

S0, ar (AEBC) = éar.(MBC)

Moy, ar. [ AABC) = ar (AEBC)+ ar.( ARBE)
Also, ar (AABC) = 2ar. (AEBC)
= ar. (ALBC) = 2ar.(ADBC)

Solution 9:

Given

ACAD = 140 cm?

ADDC = 172 cm?

AB || CD

As Triangle DBC andACAD have same base CD and betwesn

the same parallel lines Henoe,

Area of ADBC = Area of ACAD = 140 cm?

Area of ADAC = Area of ACAD + Area of ADDC = 140 cm? + 172 cm? = 312 o
Area of ADDB = Area of ADBC + Area of ADDC = 140 cm? + 172 cm? = 312 cn?



