RD SHARMA
Solutions
Class 9 Maths

Chapter 15
Ex /5.3



Q 1. In figure, compute the area of quadrilateral ABCD.
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Solution:
Given:
DC=17cm,AD=9cmandBC =8cm
In ABCD we have

CD? = BD? + BC?

= 17° = BD? + §°

= BD? =289 — 64

= BD =15

In AABD we have

AB? + AD? = BD?

= 15° = AB* +9’

= AB? =225-81 =144

=> AB=12

ar (quad ABCD) = ar(AABD) + ar (ABCD)

ar (quad ABCD) = 2(12x 9)+ 2(8 x 17) = 54+ 68 = 122 cm’
ar (quad ABCD) = (12 x 9)+ (8 x 15) = 54+ 60 = 114 cm’
szpgl ﬁgure, PQRS is a square and T and U are, respectively, the midpoints of PS and QR . Find the area of AOT S
if PQ = 8 cm.
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Solution:

From the figure,

T and U are mid points of PS and QR respectively

~ TU|PQ

= TOJ|PQ

Thus,in APQS , T is the mid point of PS and TO||PQ
~TO=3PQ=4cm

Also, TS = %PS =4 cm

s ar(AOTS) = L(TO x TS) = 2(4 x 4) cm? = § cm?
Q3. Compute the area of trapezium PQRS in figure
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Solution:

We have,

ar (trap. PQRS) = ar(rect. PSRT)+ar (AQRT)
= ar(trap. PQRS) =PT x RT + 3(QT xRT)
==8xRT + 5(8 xRT) = 12 xRT

In AQRT , we have

QR?=QT?+RT?

= RT?=QR*—-QT?

= RT2=17"-8=1225

= RT =15

Hence , area of trapezium = 12 x 15 cm? = 180 cm?
Q4. In figure, ZAOB = 90°, AC =BC, 0A = 12 ¢cm and OC = 6.5 cm .Find the area of AAOB.
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Solution:

Since, the midpoint of the hypotenuse of a right triangle is equidistant from the vertices
~ CA=CB=0C

=> CA=CB=6.5cm

= AB=13cm

In right angled triangle OAB , we have

AB? = OB? + OA?

= 13? = OB2 + 127

= OB? = 132 —12? = 169— 144 = 25
= O0OB=5

s ar (AAOB) = 3(12 x 5) = 30 cm?

Q5. In figure, ABCD is a trapezium in which AB = 7 cm, AD = BC = 5 cm, DC = x cm, and distance between AB and
DC is 4 cm . Find the value of x and area of trapezium ABCD.
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Solution:

Draw AL 1L DC, BM L DC then,
AL=BM=4cmandLM=7cm.
In A ADL, we have

AD? = AL? + DL?

= 25=16+DL?

= DL =3cm



Similarly, MC = VBC2 —BM2 =v25-16 =3 cm
~x=CD=CM+ML+LD=(3+7+3)cm=13cm
ar (trap. ABCD) = 3 (AB + CD) x AL = (7 + 13) x 4 cm? = 40 cm?

Q 6. In figure, OCDE is a rectangle inscribed in a quadrant of a circle of radius 10 cm. If OF = 25 em , find the area
of the rectangle .
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Solution:

Given OD = 10 cm and OE = 2V5 cm
By using Pythagoras theorem
. OD? = OE? + DE?

— 2
= DE = VOD? — OE2 =V10%> — (2V5) =45 cm

= Area of rectangle OCDE = OE x DE-= 2V3 % 4V5 cm? = 40 cm?
Q 7. In figure, ABCD is a trapezium in which AB || DC. Prove that ar (AAOD) = ar (ABOC)
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Solution:

Given: ABCD is a trapezium in which AB || DC

To prove: ar (AAOD) = ar (ABOC)

Proof:- Since, AADC and ABDC are on the same base DC and between same parallels AB and DC
Then, arf(AADC) = ar(ABDC)



= ar (AAOD) + ar (ADOC) = ar (ABOC) + ar (ADOC)
= ar (AAOD) = ar (ABOC)
Q 8. In figure, ABCD, ABFE and CDEF are parallelograms. Prove that ar (AADE) = ar (ABCF).
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Solution:

Given that

ABCD is parallelogram = AD = BC
CDEF is parallelogram = DE = CF
ABFE is parallelogram = AE = BF

Thus, in As ADF and BCF, we have

AD = BC, DE = CF and AE = BF

So, by SSS criterion of congruence, we have

AADE =ABCF
ar (AADE) = ar (ABCF)

Q 9. Diagonals AC and BD of a quadrilateral ABCD intersect each other at P. Show that :
ar (AAPB) x ar (ACPD) = ar (AAPD) x ar (ABPC).

Solution:

Construction: - Draw BQ LAC and DR L AC
Proof:-

L.H.S

=ar (AAPB) x ar (ACDP)

- L[(AP x BQ)] * ({ x PC x DR)
=(3 xPC xBQ) x (3 x AP x DR)
=ar (AAPD) x ar (ABPC).

=R.H.S

Hence proved.



Q 10. In figure, ABC and ABD are two triangles on the base AB. If line segment CD is bisected by AB at 0, show
that ar (AABC) = ar (AABD).
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Solution:

Given that CD is bisected by AB at O

To prove: ar (AABC) = ar (AABD).
Construction: Draw CP L ABand DQ 1 AB.

Proof:

ar (AABC) = 3 x ABXCP -+ - (1)
ar(AABD)= 1 x ABxDQ: - - - (2)
In ACPO and ADQO

£CPO = 4DQO [each 90°]

Given that, CO = 0D

£COP = £DO0OQ [V ertically opposite angles are equal]
Then, ACP0 =ADQO [By AAS condition]

~ CP =DQ (3)[c.p.-c.t]

Compare equation (1), (2) and (3)

~ ar(AABC) = ar (AABD).

Q 11. If P is any point in the interior of a parallelogram ABCD , then prove that area of the triangle APB is less than
half the area of parallelogram.

Solution:
Draw DN L AB and PM L AB

Now ,

ar (||*" ABCD) = AB x DN, ar (AAPB) = 2 (AB x PM)



Now, PM < DN
= AB xPM < AB x DN
= 2(AB x PM) < 2(AB x DN)

= ar (AAPB) < Jar (|*" ABCD)

Q 12. If AD is a median of a triangle ABC, then prove that triangles ADB and ADC are equal in area. If G is the mid-
point of the median AD, prove that ar (ABGC) = 2ar (AAGC).

Solution:

Draw AM L BC

Since, AD is the median of AABC

=~ BD=DC

= BD = AM =DC x AM

= 2(BD x AM) = £(DC x AM)

= ar(AABD) =ar(AACD) -+ - .- (1)
In ABGC , GD is the median

~ar(ABGD) =ar(ACGD):--+----- (2)
In AACD, CG is the median
~ar(AAGC)=ar(ACGD) - ----- -+ (3)

From (2) and (3) we have,

ar (ABGD) = ar (AAGC)

But, ar (ABGC) = 2ar (ABGD)
~ ar (ABGC) = 2ar (AAGC)

Q 13. A point D is taken on the side BC of a AABC, such that BD = 2DC . Prove that
ar (AABD) = 2ar (AADC).

Solution:

Given that,

In AABC, BD =2DC

To prove: ar (AABD) = 2ar (AADC).
Construction:

Take a point E on BD such that BE = ED
Proof: Since, BE = ED and BD =2 DC
Then, BE = ED = DC

We know that median of triangle divides it into two equal triangles.



~In AABD, AE is the median .

Then, ar (AABD) = 2ar (AAED) - - - - - - (1)
In AAEC , AD is the median .
Then, ar (AAED) = 2ar (AADC) - - - - - - (2)

Compare equation 1 and 2

ar (AABD) = 2ar (AADC).

Q 14. ABCD is a parallelogram whose diagonals intersect at 0 .If P is any point on B0, prove that :
(i) . ar (AADO) = ar (ACDO).

(ii) . ar (AABP) = 2ar (ACBP).

Solution:

Given that ABCD is the parallelogram

To Prove: (i) ar (AADOQO) = ar (ACDO).

(ii) ar (AABP) = 2ar (ACBP).

Proof: we know that diagonals of parallelogram bisect each other
~A0=0CandB0O=0D

(i) .In ADAC, since DO is a median .

Then ar (AADO) = ar (ACDO).

(i) . In ABAC, since BO is a median .

Then ar (ABAO) = ar(ABCO) - - - - - - (1)
In A PAC, since PO is a median .
Then ar (AP AO) = ar(APCO) - - -+ - - (2)

Subtract equation 2 from 1.
= ar (ABAO) —ar (APAO) = ar (ABCO) —ar (APCO)
= ar (AABP) = 2ar (ACBP).
Q 15. ABCD is a parallelogram in which BC is produced to E such that CE = BC. AE intersects CD at F.
(i) . Prove that ar (AADF ) = ar (AECF).
(ii) . If the area of ADF B = 3 cm?, find the area of ||*™ ABCD .

Solution:
In triangles ADF and ECF, we have
£2ADF = £ECF [Alternate interior angles, Since AD||BE]

AD=EC [since AD = BC = CE]
And 2zDFA = 2CFA [V ertically opposite angles]



So, by AAS congruence criterion, we have
AADF =AECF

= ar (AADF ) = ar (AECF ) and DF = CF .
Now, DF = CF

= BF is a median in A BCD.

= ar (ABCD) = 2ar (ABDF)

= ar (ABCD) = 2 x 3 cm? = 6 cm?
Hence, area of a parallelogram = 2ar (ABCD) = 2 x 6 cm? = 12 cm?

Q 16. ABCD is a parallelogram whose diagonals AC and BD intersect at O . A line through 0 intersects AB at P and
DC at Q. Prove that ar (AP OA) = ar (AQOC).

Solution:

In triangles POA and QOC, we have
£AQOP =2C0Q

A0 =0C

£2PAC =2QCA

So, by ASA congruence criterion , we have
APOA =AQOC

= ar(APOA) = ar (AQOC).

Q 17. ABCD is a parallelogram. E is a point on BA such that BE = 2EA and F is point on DC such that DF = 2FC.
Prove that AECF is a parallelogram whose area is one third of the area of parallelogram ABCD.

Solution:

Draw FG L AB

We have,

BE = 2 EA and DF = 2FC

= AB-AE=2AEandDC-FC=2FC
= AB=3AEandDC=3FC

= AE=3ABand FC=3DC - (1)
But AB =DC
Then, AE = FC [opposite sides of ||*™]

Thus, AE =FC and AE || FC
Then, AECF is a parallelogram
Now, area of parallelogram AECF = AE x FG

= ar(|*" AECF)=+ABxFG  from(1)



= 3 ar(||®" AECF)=ABxFG----- (2)
And ar (||*" ABCD)=ABXxFG----- (3)
Compare equation 2 and 3

= 3ar (]|*" AECF) = ar (||*" ABCD)

= ar (||*" AECF) = 1ar(|[*" ABCD)

Q 18. In a triangle ABC, P and Q are respectively the mid points of AB and BC and R is the mid point of AP. Prove
that :

(i) . ar (APBQ) = ar (AARC).

(ii) . ar (APRQ)= T-ar (AARC),

(iii) . ar (ARQC)= 3-ar (AABC).
Solution:

We know that each median of a triangle divides it into two triangles of equal area.
(i) . Since CRis the median of A CAP

~ ar(ACRA) = %ar(ACAP) ....... (1)
Also , CP is the median of a A CAB

~ ar(ACAP)=ar(ACPB)------- (2)
From 1 and 2, we get

« ar(AARC) = 1ar(ACPB) - - - (3)
PQ is the median of a A PBC

~ ar(ACPB) = 2ar(APBQ) - - - - - - 4)
From 3 and 4, we get

- ar(AARC) =ar(APBQ)------- (5)

(ii) . Since QP and QR medians of triangles QAB and QAP respectively
s ar(AQAP)=ar(AQBP)------- (6)
And ar (AQAP) = 2ar (AQRP) - - - - - - - (7)
From 6 and 7, we get

ar (APRQ) = zar (APBQ) -+ -« - - - (8)

From 5 and 8, we get
ar (APRQ) = Jar (AARC)
(iii) . Since, LR is a median of A CAP



« ar (AARC) = Sar (ACAD)

Bl= =

x 2-ar (AABC)
= —ar (AABC)
Since RQ is the median of A RBC.

« ar(ARQC) = ar (ARBC)

= 2 {ar(AABC) —ar (AARC)}
= %{ar(AABC) — Jar(AABC)}
= Zar(AABC)

Q 19. ABCD is a parallelogram. G is a point on AB such that AG = 2GB and E is point on DC such that CE = 2DE and F
is the point of BC such that BF = 2FC. Prove that:

(i) . ar (ADEG) = ar (GBCE).
(ii) . ar (AEGB)= zar (ABCD).
(iii) . ar (AEF C)= ar (AEBF ).
(iv) . ar (AEGB) = 2 x ar (AEF C)
(v) . Find what portion of the area of parallelogram is the area of A EFG.
Solution:
Given: ABCD is a parallelogram
AG=2GB,CE=2DEandBF =2FC
To prove:
(i) .ar(ADEG) = ar (GBCE).
(ii) . ar (AEGB)= ar (ABCD).
(ii}) . ar (AEF C)= 3ar (AEBF).
(iv) .ar (AEGB) = 3 x ar (AEFC)
(v) . Find what portion of the area of parallelogram is the area of A EFG.

Construction: Draw a parallel line to AB through point F and a perpendicular line to AB from C

Proof:



A

(i) .Since ABCD is a parallelogram

So, AB = CD and AD = BC

Consider the two trapezium s ADEG and GBCE

Since AB = DC, EC = 2DE, AG = 2GB

= ED=1CD=1ABand EC =2CD=2AB

= AG = 2AB and BG = +AB
So,DE+AG = yAB+ 2AB = AB and EC + BG = SAB+ 1 AB = AB

Since the two trapezium ADEG and GBCE have same height and their sum of two parallel sides are equal

sum of parallel sides
2

Since Area of trapezium = x height
So, ar (ADEG) = ar (GBCE).
(i) . Since we know from above that

BG = 2 AB. So
ar (AEGB) = L x GB x Height

)
ar (AEGB) = £ x 1 x AB x Height
1

ar (AEGB) = = x AB x Height

ar (AEGB)= ¢ar (ABCD).
(iii) . Since height if triangle EFC and EBF are equal.So
ar (AEFC) = £ x FC x Height

ar (AEFC) = 5 x + x FB x Height

ar (AEFC) = Lar (EBF)
Hence, ar (AEF C)= Sar (AEBF).
(iv) . Consider the trapezium in which

ar (EGBC) = ar (AEGB) + ar (AEBF) + ar (AEFC)



1 _ 1
= sar(ABCD) = <ar (ABCD) + 2ar (AEF C) + ar (AEFC)

= tar(ABCD) = 3ar (AEFC)

= ar (AEFC) = gar (ABCD)
Now from (ii)part we have

ar (AEGB) = ~ar (AEFC)

ar (AEGB) = 3 x gar (ABCD)

W oW o

ar (AEGB) = Far (AEFC)

» ar (AEGB) = 2ar (AEFC)

(v) . In the figure it is given that FB = 2CF .Let CF = x and FB = 2x.

Now consider the two triangles CFl and CBH which are similar triangle.
So by the property of similar triangle Cl = k and IH = 2k

Now consider the triangle EGF in which

ar (AEFG) = ar (AESF) + ar (ASGF)
ar (AEFG) = 5 SF x k + 5 SF x 2k
ar (AEFG) = 2SF xk----- (i)

Now ,
ar (AEGBC) = ar(SGBF) +ar(ESFC)

ar (AEGBC) = 3(SF +GB) x 2k + £(SF +EC) x k
ar (AEGBC) = 2k x SF +(GB + £EC) x k

ar (AEGBC) = 2k x SF +(3AB+ 5 x 2AB) x k
sar(AABCD) = 2k x SF + 2AB x k

= ar (AABCD) = 3k x SF + $AB x k [Multiply both sides by 2]
= ar (AABCD) = 3k x SF + far (ABCD)

=k x SF = Zar(ABCD)- - - - - - - (2)

From 1 and 2 we have,

ar (AEFG) = % X %ar (ABCD)

ar (AEFG) = —ar (ABCD)

Q 20. In figure, CD || AE and CY || BA.



(i) . Name a triangle equal in area of ACBX
(ii) . Prove that ar (AZDE) = ar (ACZA).
(iii) . Prove that ar (BCZY ) = ar (AEDZ).

Solution:
Since, triangle BCA and triangle BYA are on the same base BA and between same parallel s BA and CY.
Thenar (ABCA) = ar (ABY A)

= ar (ACBX) +ar (ABXA) = ar (ABXA) + ar (AAXY)
= ar (ACBX)=ar(AAXY )------ (1)

Since, triangles ACE and ADE are on the same base AE and between same parallels CD and AE
Then, ar (AACE) = ar (AADE)

ar (ACZA) +ar(AAZE) = ar (AAZE) + ar (ADZE)
ar(ACZA)=ar(ADZE)--- - - (2)

Adding ar (ACY G) on both sides , we get

= ar (ACBX) +ar(ACY Z) = ar (ACAY )+ ar(ACY Z)
= ar(BCZY )=ar(ACZA)----- (3)

Compare equation 2 and 3

= ar(BCZY ) =ar (ADZE)

Q 21. In figure, PSDA is a parallelogram in which PQ = QR =RS and AP || BQ ||CR. Prove that
ar (APQE) = ar (ACFD).

Solution:
Given that PSDA is a parallelogram
Since, AP || BQ || CR ||DS and AD ||PS



Therefore, PQ = CD (equ. 1)
In triangle BED, C is the midpoint of BD and CF || BE
Therefore, F is the midpoint of ED

= EF=PE

Smiliarly,

EF = PE

Therefore, PE = FD (equ. 2)
In triangles PQE and CFD, we have

PE=FD

Therefore, £ EPQ = ZFDC [Alternate angles]
So, by SAS criterion , we have

APQE =ADCF

= ar (APQE) = ar (ADCF)

Q 22. In figure, ABCD is a trapezium in which AB || DC and DC = 40 cm and AB = 60 cm .If X and Y are,
respectively , the mid points of AD and BC , prove that :

(i). XY =50 cm
(ii) . DCYX is a trapezium
_ 9
(i) . ar (trap. DCY X)= —ar (XY BA).

Solution:
(i) Join DY and produce it to meet AB produced at P.
In triangles BYP and CYD we have,

ZBYP = £ CYD [Vertically opposite angles]
£DCY = £ PBY [Since, DC [|AP]
And BY = CY

So, by ASA congruence criterion, we have
(ABY P) =2(ACY D)

= DY=YpandDC=BP

= Y is the midpoint of DP



Also , x is the mid point of AD
Therefore, XY ||AP and XY || AP
= XY = J(AB+BP)

_ 1
= XY = E(AB + DC)

1

= XY = 5(60 +40)
=50 cm
(ii) We have, XY ||AP
= XY || AB and AB ||DC
= XY || DC
= DCYX is a trapezium
(iii) Since x and y are the mid points of Ad and BC respectively.

Therefore, trapezium DCYX and ABYX are of the same height say hcm

Now,

ar (trap. DCXY ) = %(DC +XY)xh

= ar (trap. DCXY ) = %(50 +40) x h cm? = 45h cm?
= ar(trap. ABY X) = (AB+XY) xh

= ar (trap. ABY X) = %(60 +50) x h em? = 55h cm?

ar(trap.DCY X) _ 45h _ 9

ar(trap.ABY X) 55h 11

= ar (trap. DCY X) = lg—lar (trap. ABY X)

Q 23. In figure ABC and BDE are two equilateral triangles such that D is the midpoint of BC. AE intersects BC in F.
Prove that:

(i) . ar (ABDE)= ar (AABC).
(ii) . ar (ABDE)= Sar (ABAE).
(iii) . ar (ABF E)= ar (AAF D).

(iv). ar (AABC)=2 ar (ABEC).
(v). ar (AFED)= zar (AAFC).
(vi) . ar (ABFE)=2ar (AEF D).
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Solution:
Given that ABC and BDE are two equilateral triangles.

LetAB=BC=CA=X.Then,BD=§=DE=BE

(i) We have,

2

X X

=&

ar (AABC) = gxz and ar (ABDE) = §(§)2 = i

Therefore , ar (ABDE )= %ar (AABC).

(ii) . It is given that triangles, ABC and BED are equilateral triangles

£ ACB = £DBE = 60°

= BE|| AC (Since, alternative angles are equal)

Trinagles BAF and BEC are on the same base BE and between same parallels BF and AC .

Therefore, ar (ABAE) = ar (ABEC)

= ar (ABAE) = 2ar (ABDE) [Since, ED is a median of triangle EBC ;
ar (ABEC) = 2ar (ABDE) ]

» ar (ABDE) = Zar (ABAE)
(iii) Since, triangles ABC and BDE are equilateral triangles
~ £ABC = 60° and 2BDE = 60°

£ABC = £BDE
= AB ||DE (since, alternate angles are equal)

Triangles BED and AED are on the same base ED and between same parallels AB and DE.
Therefore, ar (ABED) = ar (AAED)

= ar (ABED) —ar (AEFD) = ar (AAED)—ar (AEFD)

= ar (ABEF) = ar (AAFD)

(iv) Since ED is the median of triangle BEC
Therefore, ar (ABEC) = 2ar (ABDE)

= ar(ABEC) =2 x ;ar (AABC) [From 1, ar (ABDE) = Jar (AABC)]
= ar (ABEC) = Sar (AABC)



= ar (AABC) = 2ar (ABEC)

(v) ar (AAFC) = ar(AAFD) + ar (AADC)

= ar (ABFE) + %ar (AABC) [using part (iii) , and AD is the median of triangle ABC |
= ar (ABFE) + 5 x 4ar (ABDE) (using part (i)
=ar (ABFE) = 2ar (AFED) - - - - (3)

ar (ABDE) = ar (ABFE) + ar (AFED)

= 2ar (AFED) + ar (AFED)

= 3ar(AFED)------ (4)

From 2, 3 and 4 we get,

ar (AAFC) = 2ar (AFED) + 2 x 3ar (AFED) = 8ar (AFED)

ar (AFED) = gar (AAFC)

(vi) Let h be the height of vertex E, corresponding to the side BD in triangle BDE.
Let H be the height of vertex A, corresponding to the side BC in triangle ABC
From part (i)

ar (ABDE) = Jar (AABC)

1 _ 1,1
:EXBDXh_Z EXBCXh)
= BD xh = 1(2BD x H)

From part (iii)
ar (ABFE) = ar (AAFD)
ar(ABFE)= 2 xFD xH

ar (ABFE) = 5 x FD x 2h

ar (ABFE) = 2(3 x FD x h)
ar (ABFE) = 2ar (AEFD)

Q 24. D is the midpoint of side BC of AABC and E is the midpoint of BD. If O is the midpoint of AE, Prove that
ar (ABOE)= gar (AABC).

Solution:

Given that

D is the midpoint of sides BC of triangle ABC

E is the midpoint of BD and O is the midpoint of AE



Since AD and AE are the medians of triangles, ABC and ABD respectively

« ar(AABD) = 1ar(AABC) - - - - - - (1)
w ar(AABE) = Jar(AABD) - - - - - - - (2)

OB is the median of triangle ABE

Therefore, . ar (ABOE) = %ar (AABE)
From 1,2 and 3, we have

» ar (ABOE) = gar (AABC)

Q 25. In figure, X and Y are the mid points of AC and AB respectively, QP |[BC and CYQ and BXP are straight lines .
Prove that ar (AABP )= ar (AACQ).
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Solution:

Since X and Y are the mid points of AC and AB respectively.

Therefore, XY || BC

Clearly, triangles BYC and BXC are on the same base BC and between the same parallels Xy and BC
~ar(ABY C) = ar(ABXC)

= ar (ABY C) —ar (ABOC) = ar (ABXC) —ar (ABOC)

= ar (ABOY ) = ar (ACOX)

= ar (ABOY ) +ar (AXOY ) = ar (ACOX) + ar (AXOY)

= ar(ABXY ) =ar(ACXY) 2)

We observed that the quadrilaterals XYAP and XYAQ are on the same base XY and between same parallels XY and
PQ.

~ ar(quad. XY AP) =ar(quadXY QA)------ (2)
Adding 1 and 2, we get
~ ar (ABXY )+ ar(quad. XY AP) = ar (ACXY ) + ar (quad XY QA)
= ar (AABP) = ar (AACQ)
Q 26. In figure, ABCD and AEFD are two parallelograms. Prove that
(i) . PE=FQ
(ii) . ar (AAPE) : ar (APFA) = ar (AQF D) : ar(APFD)



(iii) . ar (APEA)= ar (AQF D).

C a

Solution:
Given that, ABCD and AEFD are two parallelograms
(i) . In triangles, EPA and FQD

£LPEA =2QFD [corresponding angles]
2EPA = 2FQD [corresponding angles]
PA=QD [opposite sides of parallelogram]
Then, AEPA =AF QD [By AAS condition]
Therefore, EP = FQ [C.PC.T]
(ii) . Since triangles, PEA and QFD stand on equal bases PE and FQ lies between the same parallels EQ and AD
Therefore, ar (APEA) = ar (AQF D) (1
Since, triangles PEA and PFD stand on the same base PF and between same parallels PF and AD
Therefore, ar (APF A) = ar (APF D) (2)
Divide the equation 1 by equation 2
ar(APEA) _ ar(AQFD)
ar(APFA) ar(APF D)

(iii) . From part (i), AEP A =AFQD
Then, ar (APEA)= ar (AQF D).

Q 27. In figure, ABCD is a parallelogram . O is any point on AC. PQ ||AB and LM || AD. Prove that :
ar (|[*"DLOP) = ar (||*"BMOQ).



Solution:
Since a diagonal of a parallelogram divides it into two triangles of equal area
Therefore, ar (AADC) = ar (AABC)

= ar (AAPO) +ar (|[*"DLOP) + ar (AOLC)

= ar (AAOM) + ar (||*"BMOQ) + ar (AOQC) (1

Since AO and Oc are diagonals of parallelograms AMOP and OQCL respectively.
= ar(AAPO) = ar (AAMO) (2)

And ar (AOLC) = ar (AOQC) (3)

Subtracting 2 and 3 from 1, we get
ar (|[*"DLOP) = ar (|F"BMOQ).
Q 28. In a triangle ABC, if L and M are points on AB and AC respectively such that LM || BC. Prove that:
(i) . ar (ALCM) = ar (ALBM).
(i) . ar (ALBC) = ar (AMBC).
(iii) . ar (AABM) = ar (AACL).
(iv) . ar (ALOB) = ar (AMOC).
Solution:

(i) . Clearly triangles LMB and LMC are on the same base LM and between the same parallels LM and BC.

~ ar(ALMB) = ar (ALMC) (1)

(ii) . We observe that triangles LBC and MBC are on the same base BC and between same parallels LM and BC.
=~ ar (ALBC) = ar (AMBC) 2)

(iii) . We have,

ar (ALMB) = ar (ALMC) [From 1]

= ar (AALM) +ar (ALMB) = ar (AALM) + ar (ALMC)
= ar(AABM) = ar (AACL)
(iv) . We have,



ar (ALBC) = ar (AMBC) [From 1]

= ar (ALBC) — ar (ABOC) = ar (AMBC) — ar (ABOC)

= ar (ALOB) = ar (AMOC).

Q 29. In figure, D and E are two points on BC such that BD = DE = EC. Show that
ar (AABD) = ar (AADE) = ar (AAEC).

A

B D & C

Solution:
Draw a line | through A parallel to BC.
Given that, BD = DE = EC

We observed that the triangles ABD and AEC are on the equal bases and between the same parallels | and BC.
Therefore, their areas are equal.

Hence, ar (AABD) = ar (AADE) = ar (AAEC).

Q 30. In figure, ABC is a right angled triangle at A, BCED, ACFG and ABMN are squares on the sides BC, CA and AB
respectively. Line segment AX L DE meets BC at Y. Show that

(). AMBC =AABD

(i) . ar (BY XD) = 2ar (AMBC)

(iii) . ar (BY XD) = ar (ABMN)

(iv). AFCB =AACE

(v).ar(CY XE) = 2ar (AFCB)

(vi). ar (CY XE) = ar (ACF Q)

(vii). ar (BCED) = ar (ABMN) + ar (ACF Q)



Solution:

(i) . In AMBC and A ABD, we have

MB = AB

BC =BD

And £ MBC = £ ABD [since ,£MBC and £ABC are obtained by adding £ABC to a right angle.]
So, by SAS congruence criterion, we have

AMBC =AABD

= ar (AMBC) = ar(AABD) - - - - - - (1)

(ii) . Clearly, triangle ABC and rectangle BYXD are on the same base BD and between the same parallels AX and BD

» ar (AABD) = 1 ar (rect BY XD)
= ar (rect BY XD) = 2ar (AABD)

= ar(rect BY XD) =2ar(AMBC) -+ ----- - (2) [From equ .1]
(iii) . Since triangles MBC and square MBAN are on the same base Mb and between the same parallels MB and NC.
~ 2ar(AMBC)=ar(MBAN) -+ ------. (3)

From equ. 2 and 3, we have

ar (sq. MBAN) = ar (rectBY XD)

(iv) . In triangles FCB and ACE, we have

FC=AC

CB=CE

And, £FCB =4 ACE [since ,£FCB and £ACE are obtained by adding £ZACB to a right angle ]
So, by SAS congruence criterion, we have

AFCB =AACE



(v) . We have,

AFCB =AACE

= ar (AFCB) = ar (AACE)

Clearly, triangle ACE and rectangle CYXE are on the same base CE and between same parallels CE and AX.
=~ 2ar (AACE) =ar(CY XE)

= 2ar(AFCB)=ar(ACYXE)------- 4)

(vi) . Clearly, triangle FCb and rectangle FCAG are on the same base FC and between the same parallels FC and
BG.

~ 2ar (AFCB) =ar(FCAG)------ &)

From 4 and 5, we get

ar (CY XE) = ar (ACF Q)

(vii) . Applying Pythagoras theorem in triangle ACB, we have
BC? = AB?+AC?

= BC xBD=ABxMB+AC xFC

= ar (BCED) = ar (ABMN) + ar (ACF G)



