CHAPTER 11

AREA OF PARALLELOGRAMS AND TRIANGLES

EXERCISE11

Answer 1:

(1) No, it does not lie on the samme base and between the same parallels.

(i1) No, it does not lie on the same base and between the same parallels.

(iil) Yes, it lies on the same base and between the same parallels. The same base is AB and the
parallels are AB and DE.

(1v) No, 1t does not lie on the same base and between the same parallels.

{(v) Yes, it lies on the same base and between the same parallels. The same base is BC and the
parallels are BC and AD.

(vi) Yes, it lies on the same base and between the same parallels. The same base is CD and the
parallels are CD and BP.

Answer 2:

A B L

Given: A quadrilateral ABCD and BD is a diagonal.

To prove: ABCD is a parallelogram.

Construction: Draw AM L DC and CT. L AB (extend DC and AB). Join AC, the other
diagonal of ABCD.

Proof: (quad. ABCD) = arca(A4BD) + area(ADCB)
= 2 area(A4BD) [area(A4BD) = area(ADCB)]
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1
Area(AABD ) :E X area{quad. ABCD) (D)

Again, area{quad. ABCD) = area(A4BC) + area(ACDA4)
=2 area(A ABC) [area(A4BC) = area(ACDA))|

1
- area(A4RBC) =3 X area(quad. ABCD) 1)
From (1) and (n), we have:
1 1
area(A4BD) = area(A4BC) =3 X AB X BD = X AB X CL

= CL=BD
=>DC||AB
Similarly, 4D | | BC.
Hence, ABCD is a parallelogram.

- area( | | gm ABCD) = base height=35 X 7=35cm’

Answer 3:

area(parallelogram 4B CD) = base X height
= AB XDL= 4D XBM
= 10X 6=4AD X BM

= 4D X 8 =60 cm’
= A4D= 75cm
~AD=75cm

Answer 4:

AN
pd
\P Q

\ )

B
Let ABCD be a rhombus and P, O, R and S be the midpomts of 4B, BC, CD and DA,
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respectively.
Jom the diagonals, 4C and BD.
In A ABC, we have:

1

PO || ACand PO = 2 AC [By midpoeint theorem]

1
PQ=“2- *x16=8 cm
Apain, in ADAC, the points S and R area the midpoints of AD and DC, respectively.

1

~SR||ACand SR= > AC [By midpoint theorem)]

1
SR=— 12=6
Area of PQRS= length x breadth =6x8=48 cm*

Answer S5:

: 1 . . .
area(trapezium) = > » (sum of parallel sides) * (distance between them)

2 96«8
_2 (

= 60 cm?
Hence, the area of the trapezium is 60 cnr'.

Answer 6:

(i) In ABCD,
DB’+BC’=DC*=DB’=17"— 8°=225=>DB=15cm
1 1 n 5
Area (ABCD) =3 xbxh= > %x8x15=60 cm”
In ABAD,
DA +AB=DB’=AB=15"-9"=144=AB=12 cm
1 1 _ 5
Area(ADAB) =3 xbxh= > x 9x12 =54 cm-
Area of quad. ABCD = Area(ADAB) + Area(ABCD) =54 + 60 = 114 cm”.

1
(ii) Area of trap(PQRS) = > x (8+16)x8=96 cm®
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Answer 7:

AADL is a right angle triangle.
So, DL=v52+42=y/9=3 cm

Similarly, in ABMC, we have,
MC=+/52 +42=4/9=3cm
“DC=DL+IM+MC=3+7+3=13cm

1
Now, area({trapezium. ABCD) = 3 x (sum of parallel sides) * (distance between them)
_1 X (7+13) x4
=3 (7+13) %

=40 cor’
Hence, DC=13 cm and area of trapezium = 40 cm’

Answer 8:

area(quad. 4BCD) = area(A4BD) + area (ADBC)
1 1

area(A4BD) = * bage * height = > X BD % AL )
1

area(ADBC) = > X BD x CL .-(11)

From (1) and (11), we get:

1 1
area{quad 4BCD) o * BD < AL '—E X BD xCL

1
=area{quad 4BCD) =3 X BD » (4L + CI)

Hence, proved.
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Answer 9:

Jom AC.
AC divides parallelogram ABCD into two congruent triangles of equal area.

1
area(AABC) = area(AACD) = > ¥ area(ABCD)

M is the midpomt of AB. So, CM is the median.
CM divides AABC in two triangles with equal area.

1
area(AAMC):area(ABMC):5 < area(AABC)

area(AMCD) = area(AACD) + area(AAMC)
= area(AABC) + area(AAMC)

1
= arca(AABC) + 3 * area(AABC)

3
=24 :5 * area( AABC)
=area(AABC)=16 cnr’

Answer 10:

area(quad ABCD) = area(A4BD) + arca(ABDC)
1
=3 X BD X AL +12 XBD x CM

1
=3 X BD % ( AL + CM)
By substituting the values, we have;
1
area{quad ABCD) = > x14 x (8 +6)

=7 x14
=98 ey
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Answer 11:

We know
1
area(AAPB) = > x area(ABCD) (1)
Simularly,
1
area(ABQC) =5 * area(ABCD)  ...(2

From (1) and (2)
arca(AAPB) = area(ABQC)
Hence Proved

Answer 12:

(1) We know that parallelograms on the same base and between the same parallels area equal in
area
So, area(MNPQ) = area(4BPQ) (Same basePQand MB | PQ) .. (1)

(1) If a parallelogram and a triangle area on the same base and between the same parallels then
the area of the triangle is equal to half the area of the parallelogram.

1
So, area(A4ATQ) = 3 area(ABPQ) (Same base AQand AQ |BP) .. (2)
From (1) and (2)

1
area(A470) = > area{MNPQ)
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Answer 13:

ACDA and ACBD lies on the same base and between the same parallel lines.
So, area(ACDA) = area(ACDRB) 1)

Subtracting area(AQCD) from both sides of equation (i), we get:
area(ACDA) —area(AQCD) = area(ACDRB) —area (AQCD)

= area(A40D) = area(ABOC)

Answer 14:

ADEC and ADERB lies on the same base and between the same paralle] lines.
So, arca(ADEC) = area(ADEB) (D

(i) On adding area(A4DE) in both sides of equation (1), we get:
area(ADEC) + area(A4DE) = area(ADERB) + area(A4DE)
= area(AACD) = area(A4BE)

(i1) On subtracting area(ODF) from both sides of equation (1), we get:
area(ADEC) —area(AODE) = area(ADEB) —area(AODE)
= area(AQOCF) = area(AOBD)

Answer 15:

Let AD is a median of AABC and D is the midpoit of BC. AD divides A4BC in two triangles:
A4BD and AADC.

To prove: area(A4BD) = area(A4DC)

Construction: Draw AL 1 BC.

Proof:

Since D is the midpoint of BC, we have:

BD=DC

1
Multiplying with 3 AL on both sides, we get:
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1
xBD x AL = 7 x DC x AL
area(A4BD) = area(A4.DC)

Jrolm

Answer 16:

D C

A B

Let ABCD be a parallelogram and BD be its diagonal.
To prove: area(A4BD) = area(ACDB)

Proof:

In A4RD and ACDB, we have:

AB=CD [Opposite sides of a parallelogram]
AD=CB [Opposite sides of a parallelogram)]
BD =DB [Common]

1e., AMABD =~ ACDB [ SSS criteria]

~ area(A4ABD) = area(ACDBE)

Answer 17:

Line segment CD is bisected by 4B at O (Given)
co=onp . (D

In ACAOQ,

AQ 15 the median. (From (1))

So, area( ACAOQ) = area(ADAQ) (2

Similarly,

In ACBD,

BO is the median (From (1))

So, area(ACBQ) = area( ADBQ) .3

From (2) and (3) we have
area(ACAQ) + area(ACBO) = area(ADBOQ) + area(ADAQ)
=arca( AABC) = arca{ AABD)
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Answer 18:

area(ABCD) = area(ABCE) (Given)
‘We know, triangles on the same base and having equal area lie between the same parallels.
Thus, DE || BC.

Answer 19:;

Join BD.

Let BD and AC intersect at point Q.
O is thus the midpoint of DB and AC.
PO is the median of ADPB,

Z%a(ADPO):mea(ABPO) ..... (1)
area(AADO)=area(AABO) ... @
Case 1:
(2)=(1)
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=area( AADO)—area( ADPO)=area(AABO)—area( ABPQO)
Thus, area(AADP) = area{ AABP)

Case II:

A B
area(AADO)+area{ADPO)=area(AABO)+arca(ABPO)

Thus, area( AADP) = area(AABP)

Answer 20:

Given: BO=0D

To prove: area(A4BC) = area(A4DC)

Proof:

Since BO = OD, O is the mid point of BD.

‘We know that a median of a triangle divides it into two triangles of equal area.
CO i1s a median of ABCD.

Le., area(ACOD) = area (ACOB) (1)
AQ1s a median of AABD.
1.e., area(A4OD) = area(A4OB) (1)

From (i) and (i1), we have:
area(ACOD) + area(A40OD) = area(ACOB) + area(AAOR)
~ area{A4DC )= area(A4BC)
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Answer 21:

Given: D is the midpoint of BC and E is the imdpomt of AD.
1
To prove: area(ABEC)= > % area(A4BC)

Proof:
Since £ is the midpoint of 4D, BE is the median of A4BD.
We know that a median of a triangle divides it into two triangles of equal areas.

1
1e., area(ABED ) = 3 % area(A4ARD) 1)

1
Also, area(ACDE ) =3 * area({AADC) (1)

From (i) and (i1), we have:

1 1
area(ABED) + area(ACDE) =§ < area(A4BD) _E = area{A4DC)
1
= area(ABEC )= > = [area(A4BD) + area(A4D()]

1
= area(ABEC )= E % area(A4BC)

Answer 22:
D 1s the midpoint of side BC of AABC.
= AD is the median of AABC.
1
=area(AABD)=area( AACD)= 3 area(AABC)

E is the midpoint of BD of AABD,
=AF 1s the median of AABD

1 1
=arca(AABE )}=arca(AAED)= > * area( AABD)= p * area( AABC)

Also, O is the midpoint of AE,
=BO0 1s the median of AABE,

1 1 1
=area(AABO)=area( ABOE)= > x area(AABE)= P x area(AABD)= P x area{AABC)

1
Thus, area(ABOE) = 3 x area{ AABC)
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Answer 23:

In AMQC and AMPB,

MC =MB (M is the midpoint of BC)
£LCMQ = £BMP (Vertically opposite angles)
£LMCQ = £MBP (Alternate interior angles on the parallel lmes AB and DQ)

Thus, AMQC = AMPB (ASA congruency)

=area{ AMQC) = area(AMPB)

=area{ AMQC) + area(APMCD) = area(AMPB) + area(APMCD)
=area{ APQD) = areca(ABCD)

Answer 24:

We have:
area(quad. ABCD) = area(AACD) + area(A4BC)
area(A4BP) = area(A4CP) + area(A4BC)

AACD and AACP area on the same base and between the same parallels 4C and DP.
~ area(A4CD) = area(A ACP)

By adding area(A4BC) on both sides, we get:

area(AA4CD) + area(A4BC) = area(A4CP) + area(A4B(C)

=area (quad. ABCD) = area(AdBP)

Hence, proved.

Answer 25:

M

B D

Given: AdBC and ADBC area on the same base BC.
area(A4BC) = area(ADBC)

To prove: BC bisects AD
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Construction: Draw AL L BC and DM 1 BC.

Proof:

Since A4BC and ADBC area on the same base BC and they have equal area, their altitudes must
be equal.

ie.,AL=DM

Let AD and BC intersect at 0.

Now, in A4LO and ADMO, we have:

AL=DM

ZALO=£DMO= 90°

LAOL=£DOM (Vertically opposite angles)
Le., AALO =A DMO

04=0D

Hence, BC bisects AD.

Answer 26:

In AMDA and A MCP,

£DMA = £CMP (Vertically opposite angles)
ZMDA = £MCP (Alternate interior angles)
AD=CP (Since AD =CB and CB =CP)
So, A MDA = A MCP (ASA congruency)

=DM = MC (CPCT)

=M is the midpoint of DC

=BM is the median of A BDC

sarea(A BMC) = area(A DMB) = 7 cny’

area(A BMC) + area(A DMB) = area(ADBC) =7+ 7 = 14 cm’
Area of parallelogram ABCD = 2 x area(A DBC) =2 = 14 =28 cm®
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Answer 27:

Jomn BM and AC.
1
area(A ADC) =5 " bxh

1
=— xDC =]
2

1
area(A ABM) =3 <AB x)r

AB=DC (Since ABCD is a parallelogram)
So, area(A ADC) = area(A ABM)

=area(A ADC) + area(A AMC) = area(A ABM) + area(A AMC)
=area(A ADM) = area(ABMC)

Hence Proved

Answer 28:

Given: ABCD is a parallelogram and P, O, R and S area the midpoints of sides AB, BC, CD and
DA, respectively.
1
To prove: arca{parallelogram PORS ) = > = area(parallelogram ABCD )
Proof:

In AABC, PQ || AC and PQ = % x AC [ By midpoint theorem]
Apgain, n ADAC, the points § and R area the mid points of AD and DC, respectively.
~ SR || ACand SR =% x AC [ By midpoint theorem]
Now, PO || AC and SR || AC
=PQ || SR
1

Also, PO =SR == xAC
= PQ || SR and PO = SR
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Hence, PORS is a parallelogram.

Now, area(parallelogramn PORS) = area(APSQ) + area(ASRQ) 1)
also,
area(parallelogram 4BCD) = area{parallelogram 4ABQS)+area(parallelogram SQCD) .(i1)

APSQ and parallelogramn A BOS area on the same base and between the same parallel lines.
So, area(APSQ ) =12 x area(parallelogram 4BQS) ...(1i1)
Similarly, ASRQ and parallelogram SQCD area on the same base and between the same parallel
lines.
So, area(ASRQ )= 12 x area(parallelogram SQCD) -{iv)
Putting the values from (iii) and (iv) i (1), we get:
1 1
area(parallelogram PQRS) = = area{parallelogram 4BQS) + > x area(parallelogram SQCD)

From (i1), we get:

1
area(parallelogram(PQORS) = B = area(parallelogram 48CD)

Answer 29:

CF is median of AABC.

=area(ABCF) :% (AABC) . (1
Similarly, BE 1s the median of AABC,

=area( AABE) =% (AABC) we(2)

From (1) and (2) we have

area(ABCF) = area(AABE)

=area(ABCF) — area(ABFG) = area(AABE) — area(ABFG)
=areca{ ABCG) = area(AFGE)

Answer 30:

1
Given: D is a point on BC of A4BC, such that BD = EDC

To prove: arca(A4ABD) = 13arca({A4BC)
Construction: Draw AL L BC.
Proof:
In A4BC, we have:
BC=BD+DC
=BD+2BD=3xBD
Now, we have:

1
area(A4BD) =3 * BD x AL
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1
area(AABC) =3 x BC x AL

1 1
= area(A4ABC)= > x3BDxAL=3x (; *BDxAL)
= area(A4BC) = 3 x area(A4BD)

1
-~ area(A4BD) =3 area({AA4ABC)

Answer 31:

E is the midpoint of CA.
So, AE=EC .. (D)

1
Also, BD= E CA (Given)

So,BD=AE .. (2)
From (1) and (2) we have

BD=EC

BD || CA and BD = EC so, BDEC is a parallelogram

BE acts as the median of AABC

so, area(ABCE) = area(AABE) = 12area(AABC) ... (D
area(ADBC) = area(ABCE) ee(2)

From (1) and (2)
area(AABC) = 2area(ADBC)
Answer 32:

Given: ABCDE is a pentagon. EG || DA and CF || DB.
To prove: arca{pentagon ABCDE ) = arca{ ADGF)

Proof:

area(pentagon ABCDE ) = area(ADB(C) + area(A4DE ) + area(A4BD) )

Also, area(ADGF) = area(ADBF) + area{A4DG) + area(A4BD ) ..(11)

Now, ADBC and ADBF lie on the same base and between the same parallel lines.
~ area{ADBC) = area(ADBF) ...(1i1)

Similarly, AADE and AADG lie on same base and between the same parallel lines.
-~ area(A4DE) = area(A4DG) ..(1v)

From (1i1) and (iv), we have:

area{ADBC) + area(A4DE) = area(ADBF) + area(A4DG)

Adding area(A4BD) on both sides, we get:

area(ADBC) + area(A4DE) + area{A4BD) = area (ADBF) + area(A4DG) + area(A4BD)
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By substituting the values from (i) and (ii), we get:
area(pentagon A BCDE) = area(ADGF)

Answer 33:
area(ACFA)=area(ACFB)
(Triangles on the same base CF and between the same parallels CF || BA will be equal in area)
=area( ACFA)—area(ACFG)
=area{ ACFB)—arca(ACFQG)
=area{ AAFG)=area( ACBG)

Hence Proved

Answer 34:

Given: D is a point on BC of A 4BC, such that BD : DC= m : u
To prove: area(A4BD) : area(A4DC) = :n
Construction: Draw 4L L BC.

Proof:
1

area{A4BD) = > x BD x AL (1)
1

area(A4DC) = > x DC = AL ..(1i)

Dividing (1) by (i1), we get:

1
area(AABD) 3 XBDXAL

area(AADC) % XDCXAL

BD m

DC n
~ area(A4BD) : area(A4DC)=m 1 n
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Answer 35:

D hbem C

M N

=
A Q acm B
Construction: Draw a perpendicular from pomt D to the opposite side AB, meeting AB at Q and
MN at P.
TLet length DQ =1
Given, M and N area the midpoints of AD and BC respectively.
a+b
)

2

1
So, MN || AB || DC and MN == (AB+DC)=

M is the mid poimt of AD and MP || AB so by converse of nud point theorem,
MP || AQ and P will be the mid point of DQ.

a+b _h b

> I 2 (a=3b)

at+b h b3
5 )= 5 (073a)

1 1
area(DCNM)= = xDP(DCMN)= = (b

1 1
area(MINBA)= > *PQ(AB+MN)= > (et

area(DCNM) : area(MNBA) =(a + 3b) : (3a + b)

Answer 36:

D bem C

M N

-

A Q ¢ cm B

Construction: Draw a perpendicular from pomt D to the opposite side CD, meeting CD at Q and
EF atP.
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Let length AQ=1
Given, E and F area the midpoints of AD and BC respectively.

1 a+b
So, EF || AB || DC and EF = 3 (AB+DC)=( - )

E is the mid pomt of AD and EP || AB so by converse of mid point theorem,
EP || DQ and P will be the mid point of AQ.

1 a+b I
area(ABFE)= 2 XAP(AB+EF):1211(Z)+T): 1 (a+3D)

1 at+b. h
area(EFCD)= E ><PQ(CD+EF)ZIZ]:((.HT% 1 (h+3a)

area(ABEF) : arca(EFCD) = (a + 3b) : (3a + b)
Herea=24 cmand b= 16 cm
So,

area(ABEF) 24+3x16 _ 9
area(EFCD) 16+3x24 11

Answer 37:

In APAC,
PA || DE and E is the midpoint of AC
So, D is the midpoint of PC by converse of midpoint theorem.

1
Also, DE:E PA L (D
1
Similarly, DE:E AQ {2
From (1) and (2) we have
PA=AQ

AABQ and AACP area on same base PQ and between same parallels PQ and BC
area(AABQ) = area(AACP)

Answer 38:

In ARSC and APQB

£LCRS = £BPQ (CD || AB) so, corresponding angles area equal)
ZCSR =4£BQP ( SC || QB so, comresponding angles area equal)
SC=QB (BQSC is a parallelogram)

So, ARSC =ZAPQB (AAS congruency)

Thus, area(ARSC) = area(APQB)
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MULTIPLE-CHOICE QUESTIONS

Answer 1:

P

Q R
(b)

In this figure, both the triangles area on the same base (OR) but not on the same parallels.

Answer 2:

D COQp

A B
(c)

In this figure, the following polygons lie on the same base and between the same parallel lines:
a) Parallelogram ABCD
b) Parallelogram ABPQ

Answer 3:

(a) triangles of equal areas

Answer 4:
(c)114 cm®

area (quad. ABCD) = area (A ABC) + area (A ACD)
In right angle triangle .4 CD, we have:
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AC = V172 +82=+225=15cm
Inright angle triangle 4BC, we have:

BC=+152+92=+144=12cm

Now, we have the following:

1
area(A4BC) =5 12 %9=54cn’

1
area(A4DC) = 7" 15 x 8 =60 cu’
area(quad. ABCD) =54 + 60 =114 cn?’

Answer S:
(c)124 cin®

In the nght angle triangle BEC, we have:

EC = /172 + 152 =+/64=8 cm

1
area(trapez. 4BCD) = > x(sum of parallel sides) =distance between them

1 7
= x31x8=124cnr
2

Answer 6:
(c) 34 e’

area(parallelogram ABCD) = base ~ height =5 = 6.8 = 34 ent’

Answer 7:

(d) 13 e’
The diagonals of a parallelogram divides it into four triangles of equal areas.

1
- Area of AOAB = 2 xarea(||gm ABCD)

1
= area(AQ4B) =2 x52 =13 cm®
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Answer 8:

(a) 40 cm®
area(||gm ABCD) = base » height = 10 x 4 = 40 cw?

Answer 9 (c)

Area of a parallelogram is base into height.
Height=DL =NB

Base =AB=CD

So, area of parallelogram ABCD =DC x DL
Hence, the correct answer is option (c).

Answer 10: (b)

Parallelograms on the same base and between the same parallels area equal in area.
So, the ratio of their areas will be | : 1.
Hence, the correct answer is option (b).

Answer 11: (a)

We know parallelogram on the same base and between the same parallels area equal in area.
Here, AB is the common base and AB || PD

Hence, area(ABCD) = area(ABPQ) ... (D

Also, when a triangle and a parallelogram area on the same base and between the same parallels
then the

area of triangle is half the area of the parallelogram.

Here, for the ABMP and parallelogram ABPQ, BP is the common base and they area between
the common parallels BP and AQ

1
So, arca(ABMP) = > area(|/|[gm ABPQ) ... (2)
From (1) and (2) we have
1
area(ABMP) = > area(||gm ABCD)

Thus, the given statement is true.
Hence, the correct answer is option (a).
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Answer 12: (a)

B D C
D, E and F area the midpoints of sides BC, AC and AB respectively.
On joining FE, we divide AABC into 4 triangles of equal area.
Also, median of a triangle divides it into two triangles with equal area
area(AFDE)=area(AAFE ) +area(AFED)

1 1
:Zarea(AAFEFZXE area(AABC)= E area(AABC)

Hence, the correct answer is option (a).

Answer 13:

(b) 96 cm’

1
Area of the rhombus = > product of diagonals

% 12 % 16 =96 cnr’

M| =

Answer 14:
(c) 65 cm®
1
Area of the trapezitm = EX (sum of parallel sides) x distance between them

1
= ¥ (12+8) 65

=635 e’

CLASS IX RS Aggarwal solutions




Answer 15:

(b) 40 cm’

Inright angled triangle AMBC, we have:
MC=+52+42=+9=3cm

Inright angled triangle ADL, we have:

DL=+57+42=19=3cm
Now, CD=ML+MC+ILD=7+3+3=13cm

. 1 - . .
.~ Area of the trapezium = > « (sum of parallel sides) = distance between them

1
=S x(13+7) x4

=40 cm?

Answer 16:
(b)128 em?
area{quad ABCD) = area (A ABD) + area (A DBC)

‘We have the following:

1 1
area(AA4BD) :EX base »* height =£>i 16 < 9=72 cm’

1 1
area(ADBC) =3 % base x height :Ex 16 x 7=56 cur®

. area{quad ABCD) =72 +56=128 ciy’

Answer 17:
(a)v3:1
ABCD is a thombus. So all of its sides area equal.

Now, BC=DC
= LBDC=4£DBC=x" (Angles opposite to equal sides area equal)
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Also, 2BCD =60°

-~ x°+x°+60°=180°

=2x°=120°

=x°=060°

1e., ZBCD = /BDC=/DBC= 60°
So, ABCD is an equilateral triangle.
~ BD=BC=a

a
Also, OB ==
2

Now, in AOA4B, we have:
AB= 04+ OF*

e} i) i) 2 a 2 2 32 3a
S04=4AB-OB=d—(= )= a’— 5 = —
2 + 4
, 3a
=>04=—
4
3a
O4——
2

\3a
Now, AC=2x04=2x 3

=/3a. AC:BD=+3a:a=/3:1

Answer 18:

(d) 8 cu?

Since ||gm ABCD and |gm A BFE area on the same base and between the same parallel lines, we
have:

area(||gm ABFE) = area(||gu ABCD) =25 e’
= area{ABCF ) = area(||gm 4BFE) — area(quad EABC)=(25—-17)= 8 cm’

Answer 19:
(b) 1:4

AABC and ABDE area two equilateral triangles and D is the midpoint of BC.
Let AB=BC=4C=a

a
Then BD=BE=ED= >
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NES a
area(ABDE) _TXABZ ()2

area(AABC) 7ﬁxBE2 a2
4

N

So, required ratio=1: 4

Answer 20:
(a) 8 e’

Let the distance between AB and CD be /) cm.
Then area(||jgm APQD) = AP < |

1 1
== x AB xh (AP=—4B)
% 2
=3 % area(||gm ABCD) [ area(]| gm ABCD) = AB =Ir)

1
~ area (||gm APOD) o 16 =8 e’

Answer 21:
(d) thombus of 24 cm’

We know that the figure formed by joining the midpoints of the adjacent sides of a rectangle is a
rhombus.

So, PORS is a thombus and SO and PR area its diagonals.

Le., SO =8cmand PR=6cm

1

- area(thombus PORS) = 2 = product of diagonals
1 T

=— x§ x6=24cm"

2

Answer 22:

1
(c) 1 area (A ABC )

Since D is the mid point of BC, 4D is a median of A4BC and BE is the median of A4BD.
We know that a median of a triangle divides it into two triangles of equal areas.
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ie., area{A4BD) :% area(A4BC) ()

1
= area(ABED) = 2 area(A4BD) .-(ii)
From (i) and (ii), we have:
1 1
area(ABED) = > b > * area(AABC)

1
- area{ABED) ~a % area( A4BC)

Answer 23:
1
(a) > area(A4BC)

Smce E is the midpoint of AD, BE is a median of A4BD.

‘We know that a median of a triangle divides it into two triangles of equal areas.
1

Le., area{ABED) = E % area(A4BD) (D)

Since E is the midpoint of AD, CE 1s a median of A4DC.
‘We know that a median of a triangle divides it mto two triangles of equal areas.

1
ie., area(ACED ) = > x area(A4DC) ..(1)

Adding (i) and (ii), we have:
1 1
area(ABED ) + area(ACED )= E < area(A4BD) + 5 < area(A4DC)

1 1
= area (A BEC) =~ % (44BD+ADC)= = 44BC

Answer 24:
1
(d) Earea (A ABC)

Given: D is the midpoint of BC, E is the midpoint of BD and O is the mid point of 4AE.

Since D is the midpoint of BC, 4D is the median of A4dBC

E is the midpoint of BC, so 4E is the median of AABD. O is the midpoint of AF, so BO is median
of AABE.
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We know that a median of a triangle divides it into two triangles of equal areas.

1
Le., area(A4BD ) ) ® area(AABC) (D)
1
area(AABE) =5 % area(AARD) (i)
1
area(ABOE) = > % area{AABE) ...(1i1)

From (1), (i1) and (1i1), we have:
area(ABOE ) =% x area(AABE)
1 1 1
area(ABOE ) = > b > b 2 % area(AABC)
- area(ABOE) =% area(A4BC)

Answer 25:
(a) 1:2

If a triangle and a parallelograin area on the same base and between the same parallels, then the
area of the triangles is half the area of the parallelogram.

1
1.e., area of triangle = > xarea of parallelogram

1
. Required ratio = area of triangle : area of parallelogram =3 11=1:2

Answer 26:

(©) Ba+b) : (a+3b)

1
Clearealy, EF = > (a+b) [Mid point theorem]

Let d be the distance between AB and EF.
Then 4 is the distance between DC and EF.
Now, we have:

1 a+b (3a+b)d
area(trap ABEF)=E x {(a+ > )= ”
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1 a+h (3b+a)d
area(trap EFCD)=E % (b 2 )d = )

(3a+h)d ) (3b+a)d

o —Gat): (a3b)

. Required ratio=

Answer 27:

(d) all of these
In all the mentioned quadrilaterals, a diagonal divides themn into two triangles of equal areas.

Answer 28:

(c) perimeter of ABCD > perimeter of ABEF

Parallelogram ABCD and rectangle 4BEF lie on the same base AB, i.e., one side 1s common in
both the figures.

In||gm 4BCD, we have:

AD 1s the hypotenuse of right angled triangle ADF.

So, 4D > AF
« Penmeter of 4BCD > perumeter of 4BEF

Answer 29:
(b) 40 cm’

Radius of the curele, AC= 10 cm
Diagonal of the rectangle, AC =10 cm

Now, AB=VACZ + BC? =+/80 =4V/5 cm

~ Area of the rectangle=4B*4D=2+/5 x 4v/5=40 cm?
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Answer 30:

(d) In a trap. ABCD, 1t 1s given that 4B || DC and the diagonals AC and BD mtersect at O. Then
area{A4OR) = arca(ACOD).

Consider AADB and AADC, which do not lie on the same base but lie between same parallel
lines.

ie., area(A4DB)#area(A4DC)

Subtracting area(A4OD) from both sides, we get:

area(A4DRB) —area(A40D) # area(A4DC) — area{AAOD)

Or area(A AOB)#area{A COD)

Answer 31:

(b) Area of a parallelogram = x base = corresponding height

Area of a parallelogram = base = corresponding height

Answer 32:
(c)Iand II

Statement I is true, because if a parallelogram and a rectangle lie on the same base and between
the same parallel lines, then they have the same altitude and therefore equal areas.

Statement II is also true as area of a parallelogram = base < height

=4B x DE =A4D »x BF

=10x 6=8 x AD

=24D=60+8=75cm

Hence, statements I and IT area true.

Answer 33:

(a) Both Assertion and Reason area true and Reason is a correct explanation of Assertion.

Ip trapezium ABCD, AABC and AABD area on the same base and between the same parallel
]-J.n:iéa(awc) — area(A4BD)

= area{AABC} —area{A40B) = arca(A4BD) — arca(A4 OB)
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= area{ABOC) = area(A40OD)
-~ Assertion (A) is true and, clearly, reason (R) gives (A).

Answer 34:
(b) Both Assertion and Reason area true but Reason is not a correct explanation of Assertion.

Reason (R) is clearly true.

The explanation of assertion (A) is as follows:
ABCD is a thombus. So, all of its sides area equal.
Now, BC=DC

=/BDC=2£DBC=x°

Also, 2ZBCD = 60°
-~ x°+ x°+60° = 180°
=2x° = 120°
=x°=60°
& /BCD=/BDC=£DRBRC= 60°
So, ABCD is an equilateral triangle.
ie,BD=BC=a
a
~ OB :E
Now, m A OAB, we have:

2 2 2 3 a 2
O4’~AB~0B~——

V3
:>OA:? a
V3
=>AC=2 X? a=3a

=~ AC:BD=3a:a=/3:1

Thus, assertion (A) is also true, but reason (R) does not give (A).
Hence, the correct answer is (b).
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Answer 35:

{(a) Both Assertion and Reason area true and Reason is a correct explanation of Assertion.

Answer 36:

(b) Both Assertion (A) and Reason (R) area true, but Reason (R) is not a correct explanation of
Assertion (A).

Explanation:
Reason (R):

V3 V3 ,
- area{AABC) = X(side)zz(: x8§x8) = 16v/3 e’

Thus, reason (R) 1s true.

Assertion (A):

1
Area of trapezium = A x(25+13)<6 = 120 cm?

Thus, assertion (A) is true, but reason (R) does not give assertion (A).

Answer 37:

{d) Assertion is false and Reason is tiue.

Clearly, reason (R) is true.

Assertion: Area of a parallelogram = base x height
=4B x DE = 4D x BF
=AD=(16x*8)+10=12.8 cm

So, the assertion 1s false.
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