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EXERCISE 9A

Parallelogram ABCD and trapezium PQCD are not
on the same parallel.

Thus, they don’t have common parallels.

Rectangle PRSQ and ATRS are on the same base RS
and between the same parallels RS and PQ.
Parallelograms ABCD and AEFD are on the same base
AD and between the same parallels AD and BF.
AABC, ADBC and trapezium ABCD are on the same
base BC and between the same parallels BC and AD.
Parallelogram BADC and AEDC are on the same base
BC and between the same parallels DC and AE.
Rectangle FEBA and parallelogram FGCA are on the

same base FA and between the same parallels FA and
EC.

Also, parallelograms GFAC and HMAC are on the
same base AC and between the same parallels AC
and FH.

2.
Figures Common Between
base parallels
AZPC and AYPC PC PC and ZY
APZY and ACZY zY ZY and PC
APAX and ACAX AX AX and PC
EXERCISE 9B
1. In parallelogram ABCD, AF L CD and DE 1 BC.

Then, AF =4 cm, DE =5 cm,

AB =8 cm
Now, ar(lgm ABCD) = AB x AF (1
Also, ar(lgm ABCD) = AD x DE ... (2

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

AB x AF = AD x DE

Areas of Parallelograms and Triangles

B AB x AF 8cm x4 cm

DE 5cm

32
= gcm =64 cm

= AD

Hence, AD =64 cm.
2. Joint AC.
AB =DC =55 cm [Given]
/BAP = ZAPD = 90° [Given]

Since ZBAP and ZAPD form the alternate angles of sides
AB and CD, and AP is the transversal, AB || DC.

This follows that AD || BC and AD = BC.

Hence, ABCD is a parallelogram.

Now, ar(|lgm ABCD) = AB x AP
=55cm x 7 cm
=385 cm?

Hence, ar(jgm ABCD) = 38.5 cm?2

3. Join AC and BD.
A B

D C

AC is the diagonal of parallelogram ABCD which divides
it into two triangles with equal areas.

Thus, ar(AACD) = ar(AABC) .. (D)
Also, BD is the diagonal of parallelogram ABCD.
Thus, ar(AABD) = ar(ABCD) ...

Now, AACD and parallelogram ABCD are on the same
base CD and between the same parallels AB and CD.

1
Thus, ar(AACD) = > ar(|lgm ABCD) ... (3

Also, AABD and parallelogram ABCD are on the same
base AB and between the same parallel CD.

Thus, ar(AABD) = ar(|lgm ABCD) ... @
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N | Areas of Parallelograms and Triangles

From equations (1), (2), (3) and (4), we have
ar(AABD) = ar(ABCD) = ar(AABC)
= ar(AACD)

1
=5 ar(/lgm ABCD).

4. ar(ADCD) = ar(EFCD)

[~ On same base DC and between same
parallels DC and AF]

A B E F

ar(EFCD) = ar(EGHD)

[- On same base DE and between same
parallels DE and HF]

ar(ABCD) = ar(EGHD)

5. ar(ABCD)= ar(AGED)

[ On same base AD and between same
parallels AD and BE]

F

D

ar(AGED) = area (HFED)

[+~ On same base ED and between
same parallels ED and FA]

ar(ABCD) = ar(HFED)

6. The parallelogram ABCD and parallelogram ABEF are on

the same base AB and between same parallels AB and
DE.

H

A B

Thus, ar(|gm ABCD) = ar(|gm ABEF) .. (D

The parallelogram ABEF and parallelogram AGHF are
on the same base AF and between same parallels AF and
BH.

Thus, ar(||gm ABEF) = ar(||gm AGHF) ... 2
From equations (1) and (2), we have

ar(|lgm ABCD) = ar(|gm AGHF)

)

A, Q B
D } } C
P
E

From the figure,
QBCP is a square.
Thus, CP =BQ = QP =BC
Since Q and P are the mid-points of AB and CD
respectively,
area of square QBCP
_ ar(]|gm ABCD)

2
36 cm?
= =18 cm?
= QP x CP = 18 cm?
= QP =3v2cm [Using QP = CP]

This shows that the length of the sides of the square
QBCP is 6 cm.

Then, AD = DE =32 cm

and CD=DP+CP=6+6=6+/2

Join DB. Then, DBCE forms a parallelogram with
diagonal BE.

Since parallelogram DBCE and ABEC lie on the same
base BC and between the same parallels BC and DE,

1
. ar(ABEC) = 5 ar(|lgm DBCE)

1 1
= 5 xCDxDE= x 62 x 32

=18 cm?
(i) Now, area of the parallelogram QPCB = CP x QP
=3vV2cm x 3vV2cm = 18 cm?
and area of the parallelogram ADPQ
= AD x DP
=3v2cm x 3V 2 cm = 18 cm?

Hence, the parallelograms which are equal in area
to ABEC are parallelogram QPCB and parallelogram
ADPQ.

8. Joint BG.

Since parallelogram ABCD and AABG are on the same
base AB and between same parallels AB and CD,

1
ar(AABG) = > ar(|lgm ABCD)

= ar(|gm ABCD) = 2 ar(AABG) (1)

Also, parallelogram AEFG and AABG are on the same
base AG and between same parallels AG and EF. Thus,

ar(AABG) = %ar(”gm AEFG)



10.

E
= ar(|lgm AEFG) = 2 ar(AABG) .. (2
From equations (1) and (2), we have
ar(lgm ABCD) = ar(|gm AEFG)
Join BD and AC.

D C F
A B
In parallelogram ABCD, AB || CD.
Thus, AB || CF.

Now, AACB and AAFB are on the same base AB and
between same parallels AB and CF.

Then, ar(AACB) = ar(AAFB)
= ar(ACAE) + ar(AAEB)
= ar(ABEF) + ar(AAEB)
= ar(ACAE) = ar(ABEF) .. (D

Also, AD || BC. ACAE and ADCE are on the same base
CE and between same parallels AD and EC.

Then, ar(ACAE) = ar(ADCE) ...(2)
From equations (1) and (2), we have

ar(ABEF) = ar(ADCE)
Hence, the triangles BEF and DCE are equal in area.

The parallelograms QPTX and QPYS lie on the same base
QP and between the same parallels QP and XY.

Q P

R
Thus, ar(lgm QPTX) = ar(||gm QPYS) ..()
AQXP and parallelogram QPTX lie on the same base XT
and between the same parallels QP and XT.

Thus, ar(AQXP) = %ar(”gm QPTX) ...(2)

Also, AQPY and parallelogram QPYS lie on the same base
QP and between the same parallels QP and SY.

1
Thus, ar(AQPY) = > ar(|lgm QPYS)

11.

ar(|lgm QPTX) ...(3)

[Using equation (1)]

N | —

From equations (2) and (3), we have
ar(AQXP) = ar(AQPY) ... (@

Now, AQXP and AQXR lie on the same base QX and
between the same parallel PR.

Thus, ar(QXP) = ar(QXR) ... 5)

Similarly AQPY and APYR lie on the same base PY and
between the same parallels PY and QR.

Thus, ar(AQPY) = ar(APYR)
= ar(AQXP) = ar(APYR) ... (6)
[Using equation (4)]
From equations (5) and (6), we have,

ar(AQXR) = ar(APYR)
(i) Draw EF 1L DC and EF 1 AB passing through P. Also,
draw GH L AD and GH L BC passing through P.

A E B

D F C

Now, ABHG and GHCD are the parallelograms.

Since AAPB and parallelograms ABHG are on the same
base AB and between same parallels AB and GH,

ar(AAPB) = %ar(”gm ABHG) (1)

Also, APCB and parallelogram GHCD are on the same
base CD and between same parallels CD and GH,

ar(APCD) = %ar(”gm GHCD) ... (2

Adding equations (1) and (2), we have
ar(AAPB) + area (APCD)

= 3 lar(lgm ABHG) + ax(jgm GHCD)]

1
=3 ar(rectangle ABCD) ... 3)

1
Hence, ar(AAPB) + ar(APCD) = > ar(rectangle ABCD)

(ii) Since AAPD and parallelogram AEFD are on the same
base AD and between the same parallels EF and AD,

ar(AAPD) = %ar(”gm AEFD) ... (4

Also, ABPC and parallelogram EBCF are on the same
base BC and between the same parallels BC and EF.
Thus,

ar(ABPC) = %ar(Hgm EBCF) ... (5

Adding equations (4) and (5), we have
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ar(AAPD) + ar(ABPC)

1
=5 [ar([gm AEFD) + ar(||gm EBCF)]

1
> ar(rectangle ABCD) ... (6)

From equations (3) and (4), we have
ar(AAPB) + ar(APCD) = ar(AAPD) + ar(ABPC)

1
12. ar(AABC) = 2 ar(|lgm PQCA)

[ On the same base AC and between same
parallels AC and PQ)]

P B Q
A C

S D R
1
ar(AADC) = Y ar(|lgm SRCA)

[*- On the same base AC and between
same parallels AC and SR]

ar(AABC) + ar(AADC)
= J lar(jgm PQCA) + ar(gm SRCA)]
= ar(quad ABCD)
= 3 ar(lgm PQRS)

13. AFDE = AGCH

A B
F P G
\\ Q
E "D c" H
= ar(AFDE) = ar(AGCH) .. (D
1
Also ar(AGCH) = > ar(|lgm PFCH) .. (2

[On the same base CH and between the
same parallels CH and FG]

1
ar(AFDE) = > ar(/lgm PFCH)

ar(AFDE) + ar(AGCH) = ar(||gm PFCH)
ar(trap EFGH) = [ar(AFDE + ar(AGCH)]
+ ar(rectangle FGCD)
= ar(|jgm PFCH)
+ ar(rectangle FGCD)
But, ar(/|gm PFCH) = ar(/jgm AFCQ)

[On the same base FC and between the
same parallels FC and AH]

Also, ar(|lgm AFCQ) = ar(|gm AFGB)

[On the same base AF and between the
same parallels AF and BG]

ar(trap EFGH)
= ar(rectangle AFGB) + ar(rectangle FGCD)
= ar(rectangle ABCD)

14. Through, E draw FEG || AD to meet AB produced at F
and DC at G

ABEF = ACEG
= ar(ABEF) = ar(ACEG)
ar(trap ABCD)

= ar(AAFE) — ar(ADGE) + ar(AADE)
+ ar(ADGE) + ar(ACEG)

ar(AAFE) + ar(AADE) + ar(ADGE)
ar(|lgm AFGD)

D " C
Now, ar(AABE) + ar(ADCE)
= ar(AAFE) — ar(ABEF) + ar(ADGE) + ar(ACEG)
= ar(AAFE) + ar(ADGE)
= ar(/lgm AFGD) - ar(AADE)

1
= ar(|gm AFGD) - > ar(lgm AFGD)

1
> ar(|lgm AFGD)

1
=5 ar(trap ABCD)

15. (i) Since parallelograms AEFD and APQD are on the
same base AD and between the same parallels AD
and EQ,

E

B P

c O D
ar(|gm AEFD) = ar(jgm APQD)
= ar(lgm AEFD) — ar(quad APFD)
= ar(/lgm APQD) - ar(quad APFD)
Hence, ar(APEA) = ar(AQFD) .. (D

(ii) APFA and APFD are on the same base PF and between
the same parallels PF and AD.

ar(APFA) = ar(APFD) ... (2

ar(APEA)  ar(AQFD)
ar(APFA) ~ ar(APFD)
[Dividing the corr. sides of (1) and (2)]




(iii) APEA and AQFD lie between the same parallels EQ
and AD.

Altitude from A to base PE
= Altitude from D to base FQ
= h (say)

Now, ar(APEA) = ar(AQFD) [Proved in (i)]

1 1
= EPE x h = EFQ x h
= PE = FQ
EXERCISE 9C
1. Join PR.

Since APQS and APQR lie on the same PQ and between
the same parallels PQ and SR,

P Q
X
S g R
ar(APQS) = ar(APQR) .. (D)

Also, APQR and AXQR lie on the same base PX and
between the same parallels PX and QR.

Thus, ar(APQR) = ar(XQR) ... (2
From equations (1) and (2), we have
ar(XQR) = ar(APQS)

. Joint CE. Since triangles on the same base and between
the same parallels are equal in area,

A E

. D
B C

ar(AABC) = ar(AEBC)
and ar(AEBD) = ar(AEBC)

ar(AABC) = ar(AEBD)

3. Joint BY and CX. Since triangles on the same base and
between the same parallels are equal in area,

B C

(base BC, BC || AE)
(base EB, EB || DC)

X Y
A
ar(AXBC) = ar(AYBC)
ar(AXBC) = ar(AXBA)
ar(AYBC) = ar(AYAC)
ar(AXBA) = ar(AYAC)

4. Since AAQB and APBQ are on the same base BQ and
between the same parallels AP and BQ,

(base BC, BC || XY)
(base XB, XB || AC)
(base YC, YC || AB)

ar(AAQB) = ar(APBQ) .. (D
A/ R \ P

Also, ABQC and AQCR are on the same base BQ and
between the same parallels BQ and CR.

Then, ar(ABQC) = ar(ABQR) ... (2
Adding equations (1) and (2), we have
ar(AAQB) + ar(ABQC) = ar(APBQ) + ar(ABQR)

= ar(AAQC) = ar(APBR)
Hence, ar(AAQC) = ar(APBR).
. It is given that DP || AC.
P
D
C
A B

Since AADC and AAPC are on the same base AC and
between the same parallels AC and DP,

ar(AADC) = ar(AAPC) (D
Now, ar(quad ABCD)
= ar(AABC) + ar(ADC)
= ar(AABC) + ar(AAPC)
[Using equation (1)]
= ar(quad ABCD) = ar(AABP)
Hence, ar(quad ABCD) = ar(AABP)

. It is given that PR || QS.

P R

@) S

Since APQS and ARQS are on the same base QS and
between the same parallels PR and QS,

ar(APQS) = ar(ARQS)
= ar(APXQ) + ar(QXS) = ar(ARXS) + ar(QXS)
= ar(APXQ) = ar(ARXS)
Hence, ar(APXQ) = ar(ARXS).

. Itis given that ABCF is a parallelogram. Then, the diagonal

AC divides it into two triangles of equal area.
A F

B C

ar(AABC) = ar(AACF) .. (1)
Also, the diagonal AC bisects the quadrilateral. Then,
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10.

ar(AABC) = ar(AADC) ...
From equations (1) and (2), we have

ar(AACF) = ar(AADC)
Now, AACF and AADC are on the same base DF and
between the lines DF and CA. Thus, DF is parallel to CA.

Hence, DF || CA.

. Draw perpendicular from A and C to BD at E and F

respectively such that AE L BD and CF L BD.
A

E ’\ F B
O

C

It is given that the areas of ABDC and AADB are equal.
Thus, ar(ABDC) = ar(AADB)

1 1
= > xAExBDzExCFxBD

= AE =CF
Also, /AQE = ZCFO [measures 90°]
New, ZAOE = ZCOF [Vertically opposite angles]
By AAS congruence theorem,

AAOE = ACOF
Thus, AD = CD.

This shows that O is the middle-point of AC and O passes
through BD.

Hence, BD bisects AC.

. ar(AABC) = ar(AACD)

= ar(quad ABCD) = ar(AABC) + ar(AACD)
D C

A B
= ar(quad ABCD) = 2 ar(AABC)

1
= ar(AABC) = > ar(quad ABCD)

1
Similarly, ar(AABD) = > ar(quad ABCD)

o ar(AABC) = ar(AABD)
Since AABC and AABD are on the same base AB and have

equal areas, therefore they must have equal corresponding
altitudes.

= DC || AB
AD | CB
ABCD is a parallelogram.

Similarly,

Join PQ. Since the areas of triangles on the same base and
between the same parallels is equal,

ar(AAPQ) = ar(AAPB)
ar(ADPQ) = ar(ADPC)

(base AP, AP || BX)
(base DP, DP || CY)

11.

12.

13.

A

‘ B
\& Y
[ =0
D C
ar(AAPQ) + ar(ADPQ)
= ar(AAPB) + ar(ADPC)
= ar(AAPQ) + ar(ADPQ) + ar(AAPD)
= ar(AAPB) + ar(ADPC) + ar(AAPD)
= ar(AQAD) = ar(quad ABCD).
Since triangles on the same base and between the same

parallels have equal areas,
D

G A B F
ar(ADEA) = ar(ADGA) (base DA, DA || EG)
ar(ADCB) = ar(ADFB) (base DB, DB || CF)
ar(pentagon ABCDE)
= ar(ADEA) + ar(AADAB) + ar(ADBC)
= ar(pentagon ABCDE)
= ar(ADGA) + ar(ADAB) + ar(ADFB)
= ar(pentagon ABCDE) = ar(ADGF)

and
Now,

A

B D c
In AABD, BE is the median

1
ar(AEBD) = > ar(AABD)
In AACD, CE is the median

1
ar(AECD) = > ar(AACD)
1
ar(AEBD) = ar(AECD) + 2 [ar(AABD) + ar(AACD)]
1
= ar(AEBC) = Ear(AABC).

A
:
|
i

D

E
Now, AD = DE

Thus, D is the mid-point of AE. Joint BD. Then, BD is the
median of AABE. Then median BD divides AABE into
equal areas of AABD and ABDE.

o ar(AABD) = ar(ABDE) (D
Also, CD is the median of AAEC.



14.

15.

16.

Then, ar(AADC) = ar(ACDE) ... 2
Adding equations (1) and (2), we have

ar(AABD) + ar(AADC) = ar(ABDE) + ar(ACDE)

= ar(AABC) = ar(AEBC)

Hence, ar(AEBC) = ar(AABC).

In AADC, MD is the median. MD divides the AADC into
two As AADM and ACDM of equal areas.

D
C
A
B
Thus, ar(AADM) = ar(ACDM) (1

Also, MB is the median of AABC and it divides the triangle
into two As AABM and ACBM with equal area.

Thus, ar(AABM) = ar(ACBM) ... (2
Adding equations (1) and (2), we have

ar(AABM) + ar(AADM) = ar(ACBM) + ar(ACDM)
Hence, ar(AABM) + ar(AADM) = ar(ACBM) + ar(ADCM).
Join AE. It is given that AF || ED.

AAED and ADFE are on the same base and between same
parallels AF and ED.

A
D
B F E c
Thus, ar(AAED) = ar(ADFE) (@
Now, ar(ADFC) = ar(ADFE) + ar(ADEC)

= ar(AAED) + ar(ADEC)
[Using equation (1)]
= ar(ADFC) = ar(AAEC) .. (2

Also, E is the mid-point of BC so that AE is the median
of AABC.

Thus, ar(AABE) = ar(AAEC) ... (3
and ar(AABC) = ar(AAEC) + ar(AABE)
= ar(AAEC) + ar(AAEC)

[Using equation (3)]

1
= ar(AAEC) = > ar(AABC)
1
= ar(ADFC) = 2 ar(AABC)  [Using equation (2)]
1
Hence, ar(ADFC) = > ar(AABC).
1
ar(AAPD) = > ar(lgm ABCD)
(base AD, AD || BC) ...(1)
1
ar(APRD) = > ar(AADP)

[~ DR is median of AAPD]

17.

18.

D Cc
= ar(APRD) = % x %ar(”gm ABCD)
[Using (1)]
= ar(APRD) = %ar(”gm ABCD)

Draw MP 1L AB and let MP = h. AL: LB=2:1.

P
L
B M C
AL _ 2 AL = 2LB
= B 1 =
1 1
ar(AAML) = ALk = - (2LB) () = LB(h)
1 1
ar(AAMB) =  ABxlt = _ (AL + LB}
1 1
- (LB + LB)h = — x3.1Bxh
2 2
ar(AAML)  LB(h)

ar(AAMB) §LB(h)
2

2
= ar(AAML) = 3 ar(AAMB)
AM is the median of AABC.

1
ar(AAMB) = 5 ar(AABC)

2 1 1
ar(AAML) = 3 X Ear(AABC) = gar(AABC).

It is given that ABCD is a trapezium and AB || CD. X
and Y are the mid-points of AD and BC. Then, XY is also
parallel to AB and CD.

D C

h
E

m

A N

w

Now, AB = 50 cm and CD = 30 cm
Draw DN L AB and join BD.

Let DF = EN = h.
In triangles DXE and DAB,
/XDE = ZADB

/DEX = ZDAB
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By AA similarity,

ADXE ~ ADAB
DX _ XE
= DA ~ AB
DX _ XE
- 2DX ~ AB
1
XE = —AB
= 2
1
= XE = E x 50 [. AB =50 cm]
=25cm
Similarly, from similar triangles BEY and BDC
BY _YE
BC CD
BY _ YE
= 2BY ~ CD
1
= YE = — xCD
2
=5 x 30 cm [.. CD =30 cm]
=15 cm
Now, XY =XE +YE=25cm + 15 cm =40 cm

DCYX is a trapezium in which DC || XY.

1
ar(DCYX) = > x (CD + XY) x h

1
=3 x (30 cm + 40 cm) x K

(35 m)h ()
and XYBA is also a trapezium in which XY || AB.

1
ar(XYBA) =  x (XY + AB) x &

1
=5 x (40 cm + 5 cm) K

=M45cm) h ... 2
Dividing equations (1) by (2), we have
ar(DCYX)  (35m)h 7

ar(XYBA) ~ (45cm)h 9

7
= ar(DCYX) = 9 ar(XYBA)
7
Hence, ar(DCYX) = §ar(XYBA).
19. Joint YX.

Now, AP || BC and AC is a straight line passing through
them.

Then, ZPAC = ZBCA [Alternate opposite angles]
AX = CX [X is the mid-point of AC]

ZAXP = /BXC [Vertically opposite angles]

20.

By ASA congruence,
AAXP = ABXC
= ar(AAXP) = ar(ABXC)
Also, BX is the median of AABC.
Then, ar(AABX) = ar(ABXC)
Now, ar(AABC) = ar(AABX) + ar(ABXC)
= ar(AABX) + ar(AAXP)
= ar(AABP) . (D)
Again, in triangles AQY and BYC
ZAQY = ZBCY
ZQYA = ZBYC [Vertically opposite angles]
BY = AY [Y is the mid-point of AB]
By AAS congruence, we have
AAQY = ABYC
= ar(AAQY) = ar(ABYC)
ar(AABC) = ar(AAYC) + ar(ABYC)
= ar(AAYC) + (AAQY)
= ar(AACQ) ... (2
From equations (1) and (2), we have
ar(AABP) = ar(AACQ).

Now, ABCY and AACY are on the same base CY and
between the same parallels CY and AB.

[Alternate opposite angles]

Now,

Then, ar(ABCY) = ar(AACY) .. (1)

and AACE and AADE are on the same base AE and
between the same parallels AE and CD.

Thus, ar(AACE) = ar(AADE)
= ar(ACAZ) + (AAZE) = ar(AEDZ) + ar(AAZE)
= ar(ACAZ) = ar(AEDZ) ...

Now, ar(BCZY) = ar(ABCY) + ar(ACYZ)
= ar(AACY) + ar(ACYZ)
[From equation (1)]
= ar(ACAZ)
= ar(AEDZ) [From equation (2)]
Hence, ar(BCZY) = ar(AEDZ).

CHECK YOUR UNDERSTANDING

MULTIPLE-CHOICE QUESTIONS

(d) Triangles of equal areas
The median of a triangle divides it into two triangles
of equal areas.

(d) Need not be any of (a), (b) or (c)
The given quadrilateral can be shown in below:



In all quadrilaterals, the diagonal AC divides into
two parts with equal areas. Hence, ABCD can be a
rhombus, parallelogram or rectangle.

A B A B A B
D C D C D C
Rhonbus Parallelogram Rectangle
3. ©1:1

4. (b

~

Since, parallelograms on the same base and between
the same parallels are equal in area

The ratio of their areas is 1:1.
%ar(AABC)

In AABC, D, E and F are the mid-points of sides AB,
AC and BC. Join DF, FE and DE.

Now, FE || AB and F and E are the mid-points of sides
BC and AC respectively.

1
FE = — AB
2
Also, D is the mid-point of AB. Then,
1
AD =—AB A
2
= FE = AD
AISO, DF ” AC D E
1
Then, DF = Y AC
E is the mid-point of AC B = C
1
AE= — A
> C
= DF = AE

Thus, ADFE is a parallelogram.

Similarly, it can be proved that DEFB and DECF are
parallelograms.

Now, DF is the diagonal of parallelogram DEFB.
Then, ar(ADEF) = ar(ADBF)
Similarly, ar(ADEF) = ar(AEFC)

and ar(AADE) = ar(ADEF)

Thus, ar(AABC) = 4 x ar(ADBF)
=4 x ar(ADEF) = 4 ar(AEFC)
= 4 ar(AADE)

= ar(ADBF) = ar(ADEF) = ar(AEFC)

= ar(AADE) = iar(AABC).

Now, ar(|l|gm ADFE)
= ar(AADE) + ar(ADEF)

1 1 1
1 ar(AABC) + Zar(AABC) =3 ar(AABC)

1
Hence, ar(|gm ADEFE) = > ar(AABC).

5.

(d

(d

16 cm?

From the figure,

P Q C
e
U‘
o]
-
S R A B
4.cm

PS =8 cm and RS =4 cm.
ar(rect PQRS) = PS x RS
=8 cm x 4 cm = 32 cm?
Since PA || QB and PQ || AB, then
ABQP is a parallelogram.

Now,

Now, rectangle PQRS and parallelogram ABQP are
on the same base PQ and between same parallels PQ
and SB.

ar(rect PQRS) = ar(||gm ABQP)
= ar(lgm ABQP) = 32 cm?

AABC and parallelogram ABQP are on the same base
AB and between same parallels AB and CP.

1
ar(AABC) = > ar(|lgm ABQP)

32
X
cme

=16 cm?
Hence, ar(AABC) = 16 cm?
DEGH and DEFC
DEGH is a rectangle.

H

D C

G
A B E F

Then, DE || HG
= DE || HF [F is produced from G]
= DE || CF
Also, since ABCD is a square
= DC || AB
= DC || EF
i CD || FE
Also, DE || CF

Thus, DEFC is a parallelogram.

Since parallelogram DEFC and parallelogram DEGH
are on the same base DE and between same parallels
DE and HF,

ar(rect DEGH) = ar(||gm DEFC).

Hence, the two equal parallelograms on the base DE
are DEGH and DEFC.

© | s3[8uel pue sweidoja|jeled jo sealy
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7. (d) 42 cm?
In quadrilateral ABCD, we have

/CDE = ZAED = 90°
6 cm

D—— ¢
7cm
A—EE B
6cm

CD =BA =6 cm.
Thus, ABCD is a parallelogram.

Now, ar(lgm ABCD) = CD x DE
=6cm x 7 cm
=42 cm?.

8. (b) ABOA

ABDC and AABC are on the same base BC and between
the same parallels AD and BC. Thus,
D C

A B

ar(ABDC) = ar(AABC)
= ar(ACOD) + ar(ABOC) = ar(BOA) + ar(ABOC)

= ar(ACOD) = ar(ABOA)
Hence, the triangle which is equal in area to ACOD
is ABOA.

9. (a) 6 cm

Now, ar(/lgm ABCD)
=DCxAE=12cm x 7.5 cm... (1)

A B
F
d
D E C
Also, ar(/jgm ABCD)
=ADxCF=ADx15em ... (2)

From equations (1) and (2), we have
12cm x 7.5 cm = AD x 15 cm
12cm x7.5cm
15 cm

= AD = =6 cm.

10. (b) 8 cm?
E and F are the mid-points of AD and BC. Then,
EF divides parallelogram ABCD into two equal
parallelograms ABFE and parallelogram ABFE and
parallelogram EFCD.
Thus, ar(|gm ABFE) = ar(|jgm EFCD)

Now, EC is the diagonal of parallelogram EFCD.

A B

I~

1
Then, ar(AEFC) = 3 ar(|lgm EFCD)

C

= ar(|l|gm EFCD)
=2 x ar(AEFC)
=2x8cm? [..
=16 cm?
ar(|lgm ABFE)

= ar(||gm EFCD)
[EF divides |[gm ABCD into
two ||gm of equal areas]

ar(AEFC) = 8 cm?]

=16 cm?

Now, AAPB and parallelogram ABFE are on the same
base AB and between the same parallels AB and EF.

1
ar(AAPB) = > ar(|lgm ABFE)

1
=5 x 16 cm? = 8 cm?

Also, ar(|lgm ABFE)
= ar(AAEP) + ar(ABFP) + ar(AAPB)

= 16 cm? = ar(AAEP) + ar(ABFP) + 8 cm?
= ar(AAEP) + ar(ABFP) = 16 cm? — 8 cm?
=8 cm?
Hence, ar(AAEP) + ar(ABFP) = 8 cm?.
11. (d) 48 cm?

AASR and parallelogram PQORS are on the same base
SR and between same parallels PQ and SR.

P A Q

S R

1
Thus, ar(AASR) Ear(Hgm PQRS)

— 48 2
) X came

=24 cm?
APBS and parallelogram PQRS are on the same base
PS and between same parallels PS and QR.

1
Thus, ar(APBS) = 2 ar(|lgm PQRS)

=5 X 48 cm?
=24 cm?
Now, ar(APBS) + ar(AASR) = 24 cm? + 24 cm?
=48 cm?



12.

13.

14.

() 5 cm
Parallelogram ABCD and parallelogram ABEF are on
the same base AB and between same parallels AB and

DE.
A B

0
D FC G E

Thus, ar(||gm ABCD) = ar(|gm ABEF)

= ar(|lgm ABEF) = 29 cm?

Let BG be the height of the parallelogram ABEF.
Then, ar(|gm ABEF) = BG x AB

= 29 cm? = BG x 5.8 cm
= BC = 29 e’ =5 cm.
5.8 cm
(b) 80 cm?

ACPB and parallelogram ABCD are on the same base
BC and between same parallels BC and AD.

A B

D C
1
Thus, ar(ACPB) = > ar(|lgm ABCD)

Now, ar(||gm ABCD) — [ar(ABAP) + ar(ACPD)]
= ar(ACPB)
= 2 ar(ACPB) - [ar(ABAP) + ar(ACPD)]
= ar(ACPB)
= ar(ACPB) = ar(ABAP) + ar(ACPD)
=10 cm? + 30 cm? = 40 cm?
Thus, ar(||gm ABCD)
= ar(ABAP) + ar(ACPD) + ar(ACPB)
=10 cm? + 30 cm? + 40 cm?

=80 cm?
(a) 16 cm?
P and Q are the mid-points of AB and DC.
A : P : B
D 0  C
Then, AP=%AB=%X8cm=4cm
AB =8 cm
BC =8 cm
CD=8cm

1
ar(AAPD) = = x AP x AD

x 4 cm x 8 cm = 16 cm?

ar(ABDC) = — x BC x CD

= — x8cm x 8 cm = 32 cm?

N|—= N[~ N|—

ar(ABCD) = (AB)
= (8 cm)? = 64 cm?

ar(ABPD) = ar(ABCD) — {ar(AAPD) + ar(ABDC)}
=64 cm? — (16 cm? + 32 cm?)

=64 cm? — 48 cm? = 16 cm?

Now,

15. (a) 14 cm?
In the figure,

D F C E

A B

Parallelogram ABCD and parallelogram ABEF are
on the same base AB and between are between same
parallels AB and DE.

Then, ar(jgm ABCD) = ar(gm ABEF) = 28 cm?

Also, AFAM and parallelogram ABEF are on the same
base AF and between same parallels AF and BE.

1
Then, ar(AFAM) = 5 ar(|lgm ABEF)

1
=5 X 28 cm? = 14 cm?.

16. (2) APQR, AQSR, AQST
In the figure,

APQR and AQSR are on the same base QR and between
same parallels PS and QR.

Then, ar(APQR) = ar(AQSR) (1)
Also, AQST and AQSR are on the same base QS and
between same parallels QS and TR.
Then, ar(AQST) = ar(AQSR) .. (2
From equations (1) and (2), we have
ar(APQR) = ar(AQSR) = ar(AQST).
17. () Ba + b) : (a + 3b)
Join DB. In the figure, we have
CD | EF and AB || EF.
In ADEG and ADAB, we have
ZEDG = ZADB
/DEG = ZDAB

[common angles]

[corresponding angles]
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18.

19.

(b)

(©

A B

a

By AA similarity, ADEG ~ ADAB.

AD EG
Thus, ﬁ = E
1
SED g
- ED  AB
1 1
= EG = EAB = Ea.
.. 1 1
Similarly, FG = ECD = 5b

Let 11 be the height of the trapeziums EFCD and ABFE.

1 1 1
NOW, EF=EG+FG=EQ+Eb=E(ﬂ+b)
h
Then, ar(EFCD) = > [CD + EF]
R, 1 1 h
= —|b+—=(a+b)| = —(a+3b
Al 5@ )A 4 (@+3b)
h
and  ar(ABFE) =  (AB + EF)
Wl .
:Ea+f(a+b) = —(3a+b)
h3 b
ar(ABFE) 470 3449
3b+a

ow, = =
ar(EFCD) ~ h (a+3b)
4

Hence, ar(ABFE) : ar(EFCD) = (3a + b) : (a + 3b)
18 cm?

In APQR, MQ is the median.

S
Then, ar(APQM) = ar(AQMR) .. (D)
Also, MS is the median of APRS.
Then, ar(APMS) = ar(ASRM) .. (2

Adding equations (1) and (2), we have
ar(APQM) + ar(APMS) = ar(AQMR) + ar(ASRM)

= ar(quad PQMS) = ar(quad SMQR) = 18 cm?
Hence, ar(quad PQMS) = 18 cm?
32 cm?

Let us draw a line EF parallel to both AB and CD
passing through P. Then, the line EF divides the
quadrilaterals ABCD into two parallelograms ABFE
and CDEF.

20.

(b)

A B

>~ ]

D C

ADPC and parallelogram CDEF are on the same base
CD and between same parallels CD and EF.

1
Thus, ar(ADPC) = > ar(quad CDEF) (1

Also, AAPB and parallelogram ABFE are on the same
base AB and between same parallels AB and EF.

1
Thus, ar(AAPB) = > ar(quad ABFE) ... (2
Adding equations (1) and (2), we have
1
ar(ADPC) + ar(AAPB) = > [ar(|gm CDEF)

+ ar(|gm ABFE]

1
=5 ar(|lgm ABCD)

L 64 cm?
= — X
5 cm

=32 cm?
Now, ar(AAPD) + ar(APBC)

= ar(||gm ABCD)
— {ar(ADPC) + ar(AAPB)}

=64 cm? — 32 cm? = 32 cm?.
Hence, ar(AAPD) + ar(DPBC) = 32 cm?.
5 cm?

Now, XY Il PR.
P X Q

S R

APYR and APXR are on the same base PR and between
same parallels XY and PR.

Then, ar(APYR) = ar(APXR)
= ar(APXR) = 5 cm?
Also, PX Il SR.

APXR and APXS are on the same base PX and between
same parallels PX and SR.

Then, ar(APXR) = ar(APXS)
= ar(APXS) = 5 cm?.

21. (o) 5 cm?

AD is the median is AABC.
A




22.

(a)

Then, ar(AABD) = ar(AADC)
Now, ar(AABC) =ar(AABD) + ar(AADC) =2 ar(AABD)

ar(AABC) 10 cm?
=  ar(AABD) = = =5 cm?
2 2
AABC) 10 .cm?
Also, ar(AADC) = 24 5 ) _ sz =5 cm?
Also, EB is the median of AABD.
Then, ar(AABE) = ar(AEBD)
In AABD,
ar(AABD) = ar(AABE) + ar(AEBD)

=2 ar(AABE)

1
= ar(AABE) = > ar(AABD)

1
=3 x 5 cm?=2.5 cm?

1
Also, ar(AEBD) = Ear(AABD)

1
=3 x 5 cm?=2.5 cm?

EC is the median of AADC.
ar(AAEC) = ar(AEDC)

1
Now, ar(AEDC) = Ear(AADC)

=5 x 5 cm? = 2.5 cm?

Thus, ar(AEBC) = ar(AEBD) + ar(AEDC)
=25 cm? + 25 cm?= 5 cm?
7 cm, 21 cm?
Join PC and BM.
Now, ar(AMCD) = 7 cm?2.
X P M Y

A B C D
In ABMD, CM is the median.
Then, ar(ABMC) = ar(AMCD) = 7 cm?

PM Il CB. ABMC and APBC are on the same base and
between same parallels PM and BC.

Thus, ar(ABMC) = ar(APBC)

= ar(APBC) = 7 cm?

In AAPC, PB is the median.

Then, ar(AAPB) = ar(APBC) = 7 cm?

In APBD, CP is the median.

Then, ar(APBC) = ar(APCD)

= ar(APCD) = 7 cm?

ar(AAPD) =ar(AAPB) + (APBC) + ar(APCD)
=7 cm? + 7 cm? + 7 cm?

=21 cm?

Now,

23.

24.

25.

(a)

(b)

(©

Hence, ar(AAPB) = 7 cm? and
ar(AAPD) = 21 cm?.

6 cm?

AE || BC.

AABC and ABCE are on the same base BC and between
same parallels AE and BC.

A E
D
B C
Then, ar(AABC) = ar(ABCE) .. (D)
Now, BE I CD.

ABCE and ABED are on the same base BE and between
same parallels BE and CD.
Then, ar(ABCE) = ar(ABED) .. (D)
From equations (1) and (2), we have

ar(AABC) = ar(ABED) = 6 cm?.
50 cm?
Now, AF || HE.

Parallelogram ABEF and parallelogram AFGH are on
the same base AF and between same parallels AF and
HE.

D 5C E

A\ 4

Then, ar(|gm ABEF) = ar(/|gm AFGH)
= ar(lgm AFGH) = 50 cm?
[Given : ar(|gm ABEF) = 50 cm?]
Hence, ar(||gm AFGH) = 50 cm?.
24 cm?

ARAS and parallelogram PQORS are on the same base
SR and between same parallels SR and PQ.

S R
B
P A Q
Then, ar(ARAS) = %ar(Hgm PQRS) ...(1)

= ar(|lgm PQRS) = 2 ar(ASBP)

=2[ar(||gm PQRS) — {ar(ASBR) + ar(APBQ)}]
= ar(|lgm PQRS)

= 2{ar(ASBR) + ar(APBQ)}

=2(16 cm? + 8 cm?)

=48 cm?

a; | sslBuell pue sweiSoj3)jeled jo sealy
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26. ()

27. (d)

From equation (1), we have

ar(ARAS) = %ar(Hgm PQRS)

! 48 cm?
= — x
’ cm

24 cm?
24 cm?.

Hence, ar(ARAS)
35 cm?

ABCD is a parallelogram and AC its diagonal. Then,
the areas of triangles ADC and ABC are equal.

A B

D P C

Thus, ar(AADC) = ar(AABC) .. (D)
Now, ar(AADC) = ar(ADPA) + ar(AAPC)

=15 cm? + 20 cm?

= 35 cm? .. (2
Also, AAPB and AACB are on the same base AB and
between same parallels AB and DC.
Thus, ar(AAPB) = ar(AABC)

= ar(AAPB) = ar(AADC)  [Using equation (1)]
=35 cm? [Using equation (2)]

Hence, ar(AAPB) = 35 cm?.

12 cm?

The line divides the rectangle ABCD into two equal
parallelograms NBCM and ANMD.

A N B
D) N C
E
Then, ar(|lgm ANMD) = ar(/|gm NBCM)
1
= ar(Jlgm NBCM) = 7 ar(rectangle ABCD)
1
=5 X 48 cm?
=24 cm?

Now, BM is the diagonal of parallelogram NBCM.
Then, ar(ANBM) = ar(ABMC)

ABMC and parallelogram NBCM are on the same base
between the same parallels NB and MC.

1
Thus, > ar(lgm NBCM) = ar(ABMC)
1
= 5 X 24 cm? = ar(ABMC)
= ar(ABMC) = 12 cm?

In triangles BMC and DME, we have

/DME = /BMC [Vertically opposite
angles]

MD = MC[M is the mid-point of CD]
/MDE = ZBCM [90° each]
By ASA congruence, ABMC = ADME
Thus, ar(ABMC) = ar(ADME)
= 12 ecm? = ar(ADME)
Now, ME is the median of ADCE.
Then, ar(AEMC) = ar(ADME) = 12 cm?.
Hence, ar(AEMC) = 12 cm?.

28. (d) 12

Joint FC.

AEFG and AEFC are on the same base EF and between
the same parallels EF and CG.

A F B E
D C G
Thus, ar(AEFG) = ar(AEFC) .. (D
Now, FC is the diagonal of parallelogram DCEF.
Then, ar(AFDC) = ar(AEFC) .. (2
From equations (1) and (2), we have
ar(AEFG) = ar(AFDC) .. (3

Now, parallelogram ABCD and parallelogram DCEF are
on the same base DC and between the same parallels
DC and AE.

Then, ar(|jgm ABCD) = ar(||gm DCEF)

Also, ar(/jgm ABCD)
= AB x AD = 8 units x 3 units
= 24 sq units

Thus, ar(|gm DCEF) = ar(||gm ABCD)
= 24 sq units.

In parallelogram DCEF, FC is the diagonal.

1
Then, ar(AFDC) Ear(Hgm DCEF)

1
=5 % 24 sq units = 12 sq units.

Using equation (3),
ar(AEFG) = ar(AFDC) = 12 sq units.

29. (b) 36 cm?

Now, DE Il AC.

AADC and AACE are on the same base AC and between
same parallels AC and DE.

A B
Then, ar(AADC) = ar(AACE)



30.

31

32.

(a)

()

(©

Also, the area of quadrilateral ABCD is

ar(quad ABCD) = ar(AADC) + ar(AABC)
= ar(quad ABCD) = ar(AACE) + ar(AABC)

= ar(AABE) = 36 cm?.
[Given ar(AABE) = 36 cm?]

13.5 cm?
Now, AABG and parallelogram AGEF are on the same
base AG and between parallels AG and FE.

D G C

E

F

1
Then, ar(AABG) Ear(Hgm AGEF)

2

s
— X M- = — Cdm
2 2 €

Also, AABG and parallelogram ABCD are on the same
base AB and between same parallels AB and DC.

ar(AABG) = %ar(Hgm ABCD)

27 1
= > cam? = > ar(|lgm ABCD)

= ar(lgm ABCD) = 27 cm?
Now, ar(AADG) + ar(AGCB)
= ar(|gm ABCD) - ar(AABG)

=27 cm? - = cm?
cm 2cm

=135 cm?
5 cm?

AABC and ABPC are on the same base BC and between
same parallels BC and AP.

A B
P
D g c
Thus, ar(AABC) = ar(ABPC)
=5 cm? [ar(ABPC) = 5 cm?]

Also, AABD and AABC are on the same base AB and
between same parallels AB and DC.

Thus, ar(AABD) = ar(AABC) = 5 cm?.

35 cm?
In the figure, APR is a parallelogram.
S R
D_C B A
= /
E P Q

Now, rectangle ARSC and parallelogram APFR are
on the same base RA and between same parallels RA
and SP.

33.

34.

(0

(b)

Thus, ar(ARSC) = ar(||gm APFR)

Also, parallelogram ABEP and parallelogram APFR
are on the same base AP and between same parallels
AP and RE.

ar(lgm ABEP) = ar(||gm APFR)
= ar(/gm ABEP) = ar(ARSC)
= 10 cm? = ar(ARSC)

Now, ar(PQRS) = ar(ACPQ) + ar(ARSC)
=25 cm? + 10 cm?
[ar(ACPQ) = 25 cm?]
=35 cm?
46 cm?
PS is the diagonal of parallelogram POSA.
D R C
"
A S B
Thus, ar(APOS) = ar(AAPS)

Now, ar(|l|gm POSA) = ar(APOS) + ar(AAPS)
=2 ar(AAPS)
=2x 6 cm?=12 cm?

Then, ar(AABD) = ar(ADOP) + ar(ABOS)
+ ar(|lgm POSA)

=8 cm? + 3 cm? + 12 cm?
=23 cm?
In parallelogram ABCD, DB is the diagonal.
Then, ar(AABD) = ar(ADBC).
Thus, ar(||gm ABCD)
= ar(AABD) + ar(ADBC)

=23 cm? + 23 cm? = 46 cm?

26 cm?
In triangles EFD and HGC,
A B
F ! G
J
E D ct H
ED = CH [Given]
/FDE = Z/GCH [90° each]
FD = GC [FG || CD, AD || BC]
By SAS congruence,
AEFD = AHGC
= ar(AEFD) = ar(AHGC) .. (1)
Now, AF | BG and AF = BG.
Also, AB | FG and AB = FG.

ABGF is a parallelogram
Also, T is the point on AH, TH [ FC

and FI || CH and FI = CH
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35.

(0

FIHC is a parallelogram.
Similarly, AJCF is also a parallelogram.

Now, AHGC and parallelogram FIHC are on the same
base CH and between the same parallels CH and FG.

1
ar(AHGC) = > ar(|lgm FIHC)

= ar(lgm FIHC) = 2 ar(AHGC)
= ar(AHGC) + ar(AHGC)
= ar(AHGC) + ar(AEFD)
... (2) [Using equation (1)]

Parallelogram AJCF and parallelogram FIHC are on
the same base FC and between the same parallels FC
and AH.

ar(|lgm AJCF) = ar(||gm FIHC)

= ar(AHGC) + ar(AEFD) ... (3)
[Using equation (2)]

Again, parallelogram ABGF and parallelogram AJCF are
on the same base AF and between the same parallels
AF and BC.

ar(|lgm ABGF) = ar(||gm AJCF)

= ar(AHGC) + ar(AEFD) ... 4
[Using equation 3]

Now, ar(trap EFGH)
= ar(AHGC) + ar(AEFD) + ar(|jgm FGCD)

= ar(/jgm ABGF) + ar(|gm FGCD)
[Using equation (4)]

= ar(rect ABCD)
=26 cm? [.. ar(rectangle ABCD) = 26 cm?].
Hence, ar(trap EFGH) = 26 cm?.

11.5 cm?
Now, parallelogram ABCD and parallelogram ABEF
are on the same base AB and between same parallels
AB and DE.

H

A B
Thus, ar(||gm ABCD)
= ar(|gm ABEF)

Also, parallelogram ABEF and parallelogram AGHF
are on the same base AF and between same parallels
AF and BH.

Thus, ar(/lgm ABEF) = ar(||gm AGHF)
= ar(|lgm AGHF) = ar(/|gm ABCD)

Now, AFGH and parallelogram AGHF are on the same
base GH and between same parallels AF and GH.

1
Thus, ar(AFGH) = > ar(|lgm AGHF)

1
=3 ar(|lgm ABCD)

1
=5 X 23 cm?=11.5 cm?

36. (b) 12 cm?

ABCD is a parallelogram.

Thus, AB = DC A B

Also, DC =CP

= AB =CP

In AABQ and AQCP, f .

AB=Cp P c P

ZAQB = ZCQP[Vertically opposite angles]
ZABQ = ZQCP.

By AAS congruence,
AABQ = AQCP

ar(AABQ) = ar(AQCP)
Now, ABQD and AABQ are on the same base BQ and
between same parallels BQ and AD.

Thus, ar(ABQD) = ar(AABQ)

= ar(AABQ) = 3 cm? [ar(ABQD) = 3 cm?]
Also, C is the mid-point of DP. Thus, QC is the median
of ADQP.

Thus, ar(AQCP) = ar(AQDC)

= ar(AABQ) = ar(AQDC)

= ar(AQDC) = 3 cm?

Now, ar(ABDC) = ar(ABQD) + ar(AQDC)
=3 cm? + 3 cm?= 6 cm?

DB is the diagonal of the parallelogram ABCD.

Then, ar(ABDC) = ar(AADB)

Thus, ar(jgm ABCD) = ar(ABDC) + ar(AADB)
= 2 ar(ABDC)
=2 x 6 cm?
=12 cm?

Hence, ar(||gm ABCD) = 12 cm?.

37. (d) 12.5 cm?

In triangles POQ and SOR, we have
Z/PQO = /RSO [alternate opposite angles]
PQ = SR
ZQPO = ZSRO [alternate opposite angles]

By ASA congruence,
P A Q

N7
N

S B R
APOQ = ASOR
= PO =RO
In triangles POA and BOR, we have



38.

(b)

ZAPO = ZBRD [alternate opposite angles]
PO = RO
Z/POA = ZBOR[Vertically opposite angles]
By ASA congruence,
APOA = ABOR
= ar(APOA) = ar(ABOR) .. (1)

Now, parallelogram PQRS and APRS are on the same
base SR and between the same parallels SR and PQ.

Then, ar(|gm PQRS) = 2 ar(APSR) .. (2

In parallelogram PQRS, the diagonal PR and SQ bisect
each other. Thus, O is the mid-point of PR. In APSR,
OS is the median.

ar(APSR) = 2 ar(APOS)
Also, arA(APSR) = 2 ar(ASOR)
In equation (2), we have
ar(lgm PQRS) = 2 ar(APSR) = 2 x 2 ar(APOS)
= 4 ar(APOS)

[..ASOR = APOS]

1
= ar(APOS) = 1 ar(|lgm PQRS)
1 25
- 2 22 2
=1 x 25 cm* = 1 cm

25
Similarly, ar(ASOR) = v cm?.

Now, ar(quad SBAP)
= ar(APOS) + ar(ASBO) + ar(APOA)

= ar(APOS) + ar(ASBO) + ar(ABOR)
[Using equation (1)]
= ar(APOS) + ar(ASOR)

25 25
=7 cm? + = cm? = 125 cm?

Hence, ar(quad SBAP) = 12.5 cm?.
42 cm?
Draw AG L CF such that AG || DC and EF.

D C

A H B |G
E F

Now, parallelogram ABCD and quadrilateral DCGH
are on the same base CD and between same parallels
DC and AG.

Thus, ar(|gm ABCD) = ar(quad ACGH) .. (D)

and parallelogram ABFE and quad HGEFE are on the
same base EF and between same parallels EF and AG.

Thus, ar(|gm ABFE) = ar(quad HGFE) ... (2
Adding equations (1) and (2),
ar(|gm ABCD) + ar(||gm ABFE)
= ar(quad DCGH) + ar(quad HGFE)
24 cm? + 18 em? = ar(quad EFCD)
ar(quad EFCD) = 42 ecm?.

Uy

39. (a) 17 cm?

40.

Now, SP || BA. AABP and AASB are on the same base
AB and between same parallels AB and PS.

Q
P A
S B R
Thus, ar(AABP) = ar(AASB) ... (1)

Also, AABQ and AABR are on the same base AB and
between same parallels AB and QR.

Then, ar(AABQ) = ar(AABR) ... (2)
Adding equations (1) and (2), we have

ar(AABP) + ar(AABQ) = ar(AASB) + ar(AABR)

= ar(APBQ) = ar(AASR)

= 17 cm? = ar(AASR)
[Given ar(APBQ) = 17 cm?]

Hence, ar(AASR) = 17 cm?.

(©) 14 cm?

Now, PRIl Xs.

Then, APXR and APSR are on the same base PR and
between same parallels PR and XS.

Q

X S
Thus, ar(APXR) = ar(APSR) .. (1)
Now, ar(trap PQRS) — ar(APQR)
= ar(APSR)
= 22 cm? - 8 cm? = ar(APXR)
= ar(APXR) = 14 cm?
Hence, ar(APXR) = 14 cm?

[Using equation (1)]

41. (b) 160 cm?

InACPB, CQ:QP=3:1.

Then, ar(ABQP) = 3 ar(ABQC)
= ar(ABQP) =3 x 10 cm? [ar(ABQC) = 10 cm?]
=30 cm?
D C
L7
Now, ar(ABCP) = ar(ABQP) + ar(ABQC)

=10 cm? + 30 cm? = 40 cm?

In AABC, P is the mid-point of AB. Thus, PC is the
median of AABC.
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42.

43.

(@)

©

1
Then, ar(ABCP) = > ar(AABC)

= ar(AABC) = 2 ar(ABCP)
=2 x 40 cm? = 80 cm?
In parallelogram ABCD, AC is the diagonal.

Then, ar(|lgm ABCD) = 2 x ar(AABC)
=2 x 80 cm?
=160 cm?

Hence, ar(|gm ABCD) = 160 cm?.

18 cm?

It is given that QA = AB. Thus, A is the mid-point of
QB.

P

Thus, ar(APQA) = ar(APAB) .. (D)
Similarly, PB is the median of APAC,

ar(APAB) = ar(APBC) ... (2
and CP is the median of ABPR,

ar(APBC) = ar(APCR) ... (3

Also, we have
QA + AB =BC + CR
= QB = BR
This shows that B is the mid-point of QR and PB is
the median of APQR.

Thus, ar(APQB) = ar(APBR) ... @
Now, ar(APQR) = ar(APQB) + ar(APBR)
= % ar(APQR) = ar(APQB) [Using equation (4)]
= %ar(APQR) = 2 ar(APAB)

[Using equation (1)]
= ar(APAB) = iar(APQR) = % x 24 cm?

[Given, ar(APQR) = 24 cm?]
=6 cm? ... (5

Using equation (5) in equations (1), (2) and (3)
ar(APAB) = ar(APBC) = ar(APCR) = 6 cm?

Now, ar(APAR) =ar(APAB) + ar(APBC) + ar(APCR)
=6 cm? + 6 cm? + 6 cm?
=18 cm?

Hence, ar(APAR) = 18 cm?.

7 cm?

In parallelogram ABCD, AD I BC.

ABMC and parallelogram ABCD are on the same base
BC and between same parallels AD and BC.

1
ar(ABMC) = — ar(|gm ABCD)

45.

(d

(a)

C

= — x 28 cm? [ar(|gm ABCD) = 28 cm?]

=14 cm? .. (1)
Now, P is the mid-point of BM. Thus, PC is the median
of ABMC.

Then, ar(ACBP) = ar(AMPC) .. (2
The area of ABMC is

ar(ABMC) = ar(AMPC) + ar(ACBP)
= ar(ABMC) = 2 ar(AMPC) [Using equation (2)]

Nj= O

1
= ar(AMPC) = 2 ar (ABMC)[Using equation (1)]

=5 x 14 cm? = 7 cm?

Hence, ar(AMPC) = 7 cm?
6 cm?

Join AD.

Now, AP | DE.

AADE and APDE are on the same base ED and between

same parallels AP and DE.
A

B P D C
Thus, ar(AADE) = ar(APDE) .. (D
In AABC, D is the mid-point of BC. Thus, AD is the
median of AABC.
Then, ar(AABD) = ar(AADC) .. (2
Now, ar(AABC) = ar(AABD) + ar(AADC)
=2 ar(AADC) [Using equation (2)]

= ar(AADC) = %ar(AABC)
= 1 x 12 cm?
[. ar(AABC) = 12 cm?]
=6 cm?
Also, ar(AADC) = ar(AADE) + ar(AEDC)
= 6 cm? = ar(APDE) + ar(AEDC)
[Using equation (1)]
= 6 cm? = ar(AEPC)
Hence, ar(AEPC) = 6 cm?.
2 cm?

In AABC, D is the mid-point of BC and AD is the
median.

Then, ar(AABD) = ar(AADC)



B D ' E ' C
Also, ar(AABC) = ar(AABD) + ar(AADC)
= 16 cm? = 2 ar(AADC)
= ar(AADC) = 8 cm?

E is the mid-point of DC. Then, AE is the median of
AADC.

Thus, ar(AADE) = ar(AAEC)
In AADC,
ar(AADC) = ar(AADE) + ar(AAEC)
= 8 cm? = 2 ar(AADE)
= ar(AADE) = 4 cm?

In AADE, F is the mid-point of AE and DF is the
median.

Then, ar(AADF) = ar(ADEF)
Now, ar(AADE) = ar(AADF) + ar(ADEF)

= 4 cm? = 2 ar(ADEF)
= ar(ADEF) = 2 cm?
Hence, ar(ADEF) = 2 cm?2.

SHORT ANSWER QUESTIONS

1. In the figure, QRS is a right angled triangle. Using
Pythagoras theorem, we have

A

4

SR = /SQ? - QR? = |/SQ?-PS?

= \/(13 cm)? — 5 crn)2

=144 cm =12 cm
Now, area of the rectangle
PQRS = SR x PS
=5cm x 12 cm = 60 cm?.

PQ I SR. ARAS and rectangle PQRS are on the same base
SR and between same parallels PQ and SR.

Thus, ar(ARAS) = % (PQRS)

—_

=5 X 60 cm? = 30 cm?.

Hence, ar(ARAS) = 30 cm?.

2. In AARQ,

ar(AARQ) = ar(AAPR) + ar(APRQ) (D
Now, AB | PR. AAPR and ABPR are on the same base PR
and between same parallels PR and AB.

A

Q

B R C
Then, ar(AAPR) = ar(ABPR) ...
Using equation (2) in equation (1),
ar(AARQ) = ar(AAPR) + ar(APRQ)
= ar(ABPR) + ar(APRQ)
= ar(quad BRQP).

Hence, ar(AARQ) = ar(quad BRQP).

. Itis given that AD = DE. Thus, D is the mid-point of AE.

A
B D c
E
Now, BD is the median of AABE.
Thus, ar(AABD) = ar(ABDE) .. (D
DC is the median of AAEC.
Then, ar(AADC) = ar(AEDC) . (2

Adding equations (1) and (2), we have
ar(AABD) + ar(AADC) = ar(ABDE) + ar(AEDC)
= ar(AABC) = ar(ABCE)

Hence, ar(ABCE) = ar(AABC).

. Itis given that ar(AABC) = ar(ADBC). Thus, the diagonal

BC of the quadrilateral ABCD divides triangles ABC
and DBC into equal areas. Thus quadrilateral ABDC is a

parallelogram. A
In parallelogram ABCD, !
AC I BD i o
and AC =BD B E [_'|: c
Also, ABIICD i
and AB=CD l
In triangles AOC and BOD, D
ZAOC = ZBOD [Vertically opposite angles]
Z0AC = Z0ODB [opposite alternate angles]
AC =BD
By AAS congruence,
AAOC = ABOD

Then, AO = DO and BO = CO.
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1.

Thus, O is the mid-point of AD and BC.
Hence, BC is bisects AD.

. In the figure, AC Il DP.

/ﬂk
B C P

AACP and AADC are on the same base AC and between
same parallels AC and DP.

Thus, ar(AACP) = ar(AADC) .. (D
Now, ar(quad ABCD)
= ar(AABC) + ar(AADC)
= ar(AABC) + ar(AACP)
[Using equation (1)]
= ar(AABP)

Hence, ar(AABP) = ar(quad ABCD).
VALUE-BASED QUESTIONS

(i) Let ABC represent a triangular badge. We know that
median of a triangle divides it into two triangles of
equal areas.

A
F E
G

B D C
In AABC, AD is a median

ar(AABD) = ar(AACD) (1)
In AGBC, GD is a median

ar(AGBD) = ar(AGCD) .. (2

Subtracting (2) from (1), we get
ar(AABD) - ar(AGBD)
= ar(AACD) - ar(AGCD)

= ar(AAGB) = ar(AAGC)

Similarlyar(AAGB) = ar(ABGC)

ar(AAGB) = ar(AAGC) = ar(ABGC) ... (3
Also, ar(AABC) =ar(AAGB) + ar(AAGC) + ar(ABGC)
= ar(AABC) = 3 ar(AAGB) [Using (3)]

= ar(AAGB) = %ar(AABC) ... (4
Hence, ar(AAGB) = ar(AAGC) = ar(ABGC)
= %ar(AABC) [Using (3) and (4)]

(ii) Environmental awareness and leadership.

MATCH THE FOLLOWING

() (c)
(i) (d)

(i) (a)

>iv) (e)
) (b)

UNIT TEST

Multiple-Choice Questions
. (b) 48 cm?

Consider ABCD is the given thombus. E, F, G, H are
the mid-points of AD, AB, BC and CD respectively.

A F B

Now, area of the rhombus

1
=3 x product of the diagonals.

1 1
:E xACxBD:E x 16 cm x 12 cm

=96 cm?
Join EG parallel to both AB and DC.

AB || EG, AEFG and parallelogram ABGE lie on the
same base EG and between same parallels AB and
EG.

1
Then, ar(AEFG) = > ar(|lgm ABGE)
L 48 cm?
= — x
2 cm
1
[Ilgm ABGE = — ||gm ABCD]
=24 cm?
Similarly,  ar(AEGH) = 24 cm?

Then, ar(quad EFGH) = ar(AEFG) + ar(AEGH)
=24 cm? + 24 cm?

=48 cm?

. (a) A rhombus of area 24 cm?

Let ABCD be a rectangle. D, E, F, G are the mid-points
of AB, BC, CD and AD.

Now, AB =8 cm and AD = 6 cm.

Join GD, DE, EF and FG. Now, DEFG is a quadrilateral.
Then, diagonals DF and GE intersect at O.

Also, ABEG is a rectangle.

Now, AGDE and rectangle ABEG are on the same
base GE and between the same parallels AB and GE.



. (b)

G E
D F C
1
ar(AGDE) = 2 ar(ABEG) .. (1)
1
Similarly, ar(AGEF) = > ar(CDGE) .. (2

Adding equations (1) and (2),

1 1
ar(AGDE) + ar(AGEF) = > ar(ABEG) + > ar(CDGE)

= ar(DEFG) = %ar(ABCD)
1
= > (AB x AD)
1
= > x 8 cm x 6 m
=24 cm?
Now, DF | BC and DE is a transversal.
Then, Z/DEB = ZODE .. 03
In ADOE, are have
Z/DEO + ZDOE + ZODE = 180° @
and /BEO = 90°
= /DEB + ZDEO = 90°
[Using equation (3)]
= Z0ODE + ZDEO = 90° ... (5

Using equation (5) in equation (4), we have
/DOE + 90° = 180°

= /DOE = 90°

This shows that DF | GE.

In triangles ADG and DBE,

AD = BD
ZGAD = Z/DBE [90° each]
AG = BE
By SAS congruence, AADG = ADBE
= GD = DE
Similarly, DG = GF, GF = FE, FE = ED

GD = GF = FE = ED and DF 1 GE.
Hence, DEFG is a rhombus with area equal to 24 cm?.
1:2

Now, ABCD is the parallelogram and ADEC is the

triangle having same base DC and between same
parallels AB and DC.

Now,

1
Then, ar(ADEC) = > ar(|lgm ABCD)

ar(ADEC) 1
ar(||gm ABCD) ~ 2

. (a

. (b)

f=

. (d)

D c
Thus, ar(ADEC) : ar(|gm ABCD) =1:2
Hence, the ratio of the area of the triangle to the area
of the parallelogram is 1 : 2.
17 cm?

Since AAQB are APBQ are on the same base BQ and
between the same parallels AP and BQ,

ar(AAQB) = ar(APBQ) .. (2
Also, ABQC and AQCR are on the same base BQ and
between the same parallels BQ and CR.

Then, ar(ABQC) = ar(ABQR) ... (2)
Adding equations (1) and (2), we have
ar(AAQB) + ar(ABQC) = ar(APBQ) + ar(ABQR)
ar(AAQC) = ar(APBR)
= 17 cm? = ar(APBR)
[Given : ar(AAQC) = 17 cm?]

U

Hence, ar(APBR) = 17 cm?.
13 sq units
Join BD and AC.
D > C F
A B

Now, AB || CF. AACB and AAFB are on the same base
AB and between same parallels AB and CF.

Then, ar(AACB) = ar(AAFB)

= ar(ACAE) + ar(AAEB) = ar(ABEF) + ar(AAEB)

= ar(ACAE) = ar(ABEF) .. (D

Also, AD || BC. ACAE and ADCE are on the same base

CE and between same parallels AD and EC.

Then, ar(ACAE) = ar(ADCE) ... (2

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

ar(ABEF) = ar(ADCE) = 13 sq units

[ar(ADCE) = 13 sq units].

30 cm?

Now, AB | PR.

Then, ABRP is also a parallelogram. Since APQR and
parallelogram ABRP are on the same base PR and
between same parallels AB and PR,
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7. (b)

ar(APQR) = %ar(Hgm ABRP) .. (D)

D S C

Also, APSR and parallelogram PRCD are on the same
base PR and between same parallels PR and DC.

Then, ar(APSR) = %ar(Hgm PRCD) .. (2

Adding equations (1) and (2), we have
ar(APQR) + ar(APSR)

1
arA(|gm ABRP) + — ar(|gm PRCD)

N | =

1
= ar(quad PQRS) = > ar(lgm ABCD)
= ar(lgm ABCD) = 2 x ar(quad PQRS)

=2 x 15 cm? = 30 cm?
Hence, ar(lgm ABCD) = 30 cm?
2:1
Join AC.
Now, AD is parallel to both EF and BC.

Thus, AEFD is a parallelogram having area equal to
half the area of the parallelogram ABCD.

LT
Y

1
ar(lgm AEFD) = > ar(lgm ABCD)

1
=5 36 cm? = 18 cm?
Now, DE is the diagonal of parallelogram AEFD.
1
Then, ar(ADEF) = > ar(|lgm AEFD)

x 18 cm?=9 cm? ... (1)

N |~

Also, AD || BC. AAPD and AACD are on the same
base AD and between same parallels AD and CP.

Then, ar(AAPD) = ar(AACD) .. (2
Also, the diagonal divides parallelogram ABCD into
two equal areas of AACD and AABC.

1
ar(AACD) = > (lgm ABCD)

1
ar(AAPD) = 3 X 36 cm? [Using equation (2)]
=18 cm? .. (3

From equations (1) and (3), we have

ar(AAPD) _ 18cm® 2

ar(ADEF) =~ 9cm? 1
Hence, ar(AAPD) : ar(ADEF) =2 : 1.

Short Answer Questions
8. Now, ABQC and parallelogram ABCD are on the same

base BC and between same parallels AD and BC.

A D

B C

1
Then, ar(ABQC) = > ar(|lgm ABCD) .. (1)
AAPB and parallelogram ABCD are on the same base AB
and between same parallels AB and DC.

1
Then, ar(AAPB) = > ar(/lgm ABCD) ... (2

From equations (1) and (2),
ar(ABQC) = ar(AAPB)

Hence, ar(AAPB) = ar(ABQC).

. Let ABC be a triangle in which AD is a median. Draw

AE 1 BC.

Mip------------">>

B D C

Since D is the mid-point of BC,

BD = DC . (1)
1

Now, ar(AABD) = > x BD x AE ... (2)
1

and ar(AADC) = 5 % DC x AE ... (3

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

1
ar(AABD) = 5 x DC x AE )
From equations (3) and (4), we have
ar(AABD) = ar(AADC)

Hence, a median of a triangle divides it into two triangles
of equal area.



10.

11.

12.

A B
D C
E F
In triangles ADE and BCF, we have
AE = BF ("~ ABFE is a ||gm)
AD = BC (~+ ABCD is a ||gm)
DE = CF ("~ DEFC is a ||gm)
By SSS congruence theorem, we have
AADE = ABCF
Thus, ar(AADE) = ar(ABCF).
Draw EH 1 GD such that EH || AD and EH || GF.
pécmc G
E \\\\ \\ \
© N N
© N N

H
A6cmB E F

Also, AD =EH = GF =8 cm
and AB =6 cm.
Now, ar(rect ABCD) = AD x AB =8 cm x 6 cm =48 cm?.
Also, CD Il EF
DE | CF
Then, DCFE is a parallelogram.

Now, parallelogram DCFE and rectangle ABCD are on
the same base CD and between same parallels DG and
AF.

Thus, ar(|lgm DCFE) = ar(rect ABCD)
=  ar(|gm DCFE) = 48 cm?

Since AGEF and parallelogram DCFE are on the same
base EF and between same parallels DG and EF.

1
ar(AGEF) = > ar(|lgm DCFE)

1
=5 x 48 cm? = 24 cm?

Hence, ar(AGEF) = 24 cm?.

AB [ FC. AADB and parallelogram ABEF are on the same
base AB and between same parallels AB and EF.

F D E C

A B
Then, ar(AADB) = %ar(”gm ABEF)
1
=5 % 96 cm? = 48 cm?
Hence,  ar(AADB) = 48 cm?.

13. Let ABCD be the parallelogram. E and F are the mid-

points of the opposite sides AD and BC. Join AF, DF, BE
and CE.

AE = BF and AE Il BF
AB |l EF and AB = EF

Thus, ABEF is a parallelogram. Similarly, EFCD is a
parallelogram.

In ABEC, F is the mid-point of BC. Then, FE is the median
of ABEC.

Now,

S ar(ABEF) = ar(ACEF) .. (D
In AAFD, E is the mid-point of AD. Then, EF is the median
of AAFD.

ar(AAEF) = ar(ADEF) ... (2

Now, AAEF and ABAE are on the same base AE and
between the same parallels AE and BF.

ar(AAEF) = ar(ABAE) ... 3)

ADEF and ACED are on the same base DE and between
the same parallels DE and FC.

ar(ADEF) = ar(ACED) .. (4
From equations (2) and (4), we have

ar(AAEF) = ar(ACED) ... (5
From equations (3) and (5),

ar(ABAE) = ar(ACED) ... (6)

Adding equations (1) and (6), we have

ar(ABEF) + ar(ABAE) = ar(ACEF) + ar(ACED)

= ar(|lgm ABFE) = ar(||gm EFCD)

Hence, the line segment joining the mid-points of a pair
of opposite sides of a parallelogram divides it into two
equal parallelograms.

Alternative Method: ABCD is a parallelogram E and F
are points on AD and BC respectively.

A B

v
[/

D C

Now, AD = BC
= 1 AD = 1 BC

2 2
= AE = BF
Also, AD [ BC.
Thus, AE Il BF
. ABFE is a parallelogram
Now, AD = BC
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14.

1 1
= ) AD = ) BC
= ED = FC
Also, ED || FC.
and CD = EF and CD | EF.

EFCD is a parallelogram

Since parallelogram ABFE and parallelogram EFCD are
on the same base EF and between the same parallels AB
and CD,

ar(|lgm ABFE) = ar(jgm EFCD).

Thus, the mid-points of a pair of opposite sides of a
parallelogram divides it into two equal parallelograms.

Now, S and Q are the mid-points of AD and BC.
A P B

C

Thus, AS = BQ and AS || BQ.
Also, AB || SQ and AB = SQ.
Then, ABQS is a parallelogram.

APSQ and parallelogram ABQS are on the same base SQ
and between the same parallels AB and SQ.

Then, ar(APSQ) = %ar(”gm ABQS) ()

Similarly, SQCD is a parallelogram.

Then, ASQR and parallelogram SQCD are on the same
base SQ and between the same parallels SQ and CD.

Then, ar(ASQR) = %ar(”gm SQCD) .. (2
Adding equations (1) and (2), we have
ar(APSQ) + ar(ASQR) = %ar(llgm ABQS)1

+ - ar(|gm SQCD)

1
= ar(PQRS) = 7 far(jgm ABQS) +ar(lgm SQCD)}

1
> ar(|lgm ABCD)

1
Hence, ar(PQRS) = > ar(/lgm ABCD).

Short Answer Questions

15. Now, E and F are the mid-points of the sides AB and AC

of AABC.
Then, EF || BC.

Since AEBC and AFBC are on the same base BC and
between the same parallels EF and BC,

o ar(AEBC) = ar(AFBC)
= ar(ABEO) + ar(ABOC) = ar(AFOC) + ar(ABOC)

= ar(ABEO) = ar(AFOC) .. (1)
BF is the median of AABC.
Then, ar(AABF) = ar(AFBC)
= ar(ABEO) + ar(quad AEOF)

= ar(AOBC) + ar(AFOC)
= ar(quad AEOF) = ar(AOBC)
ar(AOBC) = ar(quadrilateral AEOF).

[Using equation (1)]

Hence,

. Draw DM L BC and EN L BC.

1
Now, ar(ABCD) = > x DM x BC

1
and ar(ABCE) = 5 % EN x BC

It is given that
ar(ABCE) = ar(ABCD)

1 1
= 5><EN><BC=E><DM><BC

= EN = DM
This shows the lines DE and BC maintained a constant
distance.

Hence, DE || BC.

. Draw AE 1 BC.

1
!
B 'E D ' C

Now, BD = CD as D is the mid-point of BC.

1
ar(AADB) = > x AE x BD
1
ar(AADC) = 5 x AE x CD
1 .
=3 x AE x BD [Using BD = CD]
= ar(AADB)

ar(AADB) = ar(AADC).

This shows that the median of a triangle divides it into
two triangles having equal areas.

Hence,



In ABGC, GD is the median.
1
Then, ar(ABGD) = ar(ADGC) = > ar(ABGC)

In AADC, GC is the median.

Then, ar(AAGC) = ar(ADGC) = ar(ABGD)
= %ar(ABGC)

= ar(ABGC) = 2 ar(AAGC)

Hence, ar(ABGC) = 2 ar(AAGC).

18. Join BD intersecting AC at E. In parallelogram ABCD, AC
and BD bisect each other.

D C
A B

Thus, E is the mid-point of the AC and BD.
In AABD, AE is the median.

Then, ar(AAED) = ar(AAEB) .. (D
In ADPB, EP is the median.
Then, ar(ADEP) = ar(ABEP) ... (2

Adding equations (1) and (2), we have
ar(AAED) + ar(ADEP) = ar(AAEB) + ar(ABEP)

= ar(AAPD) = ar(AAPB)

Hence, ar(AAPB) = ar(AAPD).

19. In ALMR, we have
P

L
IS 24'm
N
M
25m

Q 30m R

LR + MR + LM
2
24m+25m+7m

= > =28m

Now, ar(ALMR)
= 51(s1 —LR) (s; - MR) (s; - LM)

= \/28m(28m—24m)(28m—25m)(28m—7m)

= J/28mx4mx3mx2lm
= 7056 m?

=84 m?
In APQR,
PR+ QR +PQ 24m+30m+18m
2= 2 - 2
=36 m
Now, ar(APQR)

= 55 (s ~PR) (5, —QR) (5, - PQ)

= /36m (36 m — 24 m) (36 m — 30 m) (36 — 18 m)

= J36mx12mx6mx18m = v/ 46656 m*

=216 m%
The area between the triangles is

ar(APQR) — ar(ALMR) = 216 m? — 84 m?
=132 m?
Hence, the area between the triangles is 132 m2.
20. In triangles CAR and BAQ,
S R C

P B Q

Z/ACR = ZQBA [Alternate opposite angles]

ZCAR = ZBAQ [Vertically opposite angles]
RA = QA [Given]
By AAS congruence,
ACAR = ABAQ

= ar(ACAR) = ar(ABAQ)

Now, ar(quad PBCS)
= ar(PBARS) + ar(ACAR)
= ar(PBARS) + ar(ABAQ)
= ar(trap PORS)

Hence, ar(trap PORS) = ar(quad PBCS).

21. In parallelogram PQRS, SR || PQ.
S R

p Q
N
Now, triangles SQT and RTQ are on the same base QT
and between same parallels SR and PQ.
Thus, ar(ASQT) = ar(ARTQ)
Adding ar(AATQ) on both sides, we have
ar(ASQT) + ar(AATQ) = ar(ARTQ) + ar(AATQ)

= ar(AASQ) = ar(AATR)

Hence, ar(AASQ) = ar(AATR).

Long Answer Questions

22. Join AC. Since diagonal of a parallelogram divides it into
two congruent triangles.

A D

<o

P

L~
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o AABC = ACDA

= ar(AABC) = ar(ACDA) [Congruent figures have
equal areas] ... (1)

and AAPC = ACQA

= ar(AAPC) = ar(ACQA) [Congruent figures have

equal areas] ... (2)

Subtracting (2) from (1), we get

ar(AABC) — ar(AAPC) = ar(ACDA) - ar(ACQA)
= ar(APBC) = ar(AQDA) ... (3)
Now, /DAB = ZBCD [Opposite angles of a |gm] ... (4)
Also, ZQAP = /PCQ [Opposite angles of a |gm] ... (5)
Subtracting (5) from (4), we get

Z/DAB - ZQAP = ZBCD - £ZPCQ

= /DAQ = #BCP
= Z/DAS = ZBCR ... (6)
In ACRB and AASD, we have

(i) ZCBR = ZADS [+ ZCBD = ZADB, alternate
angles, BC || AD]

(i) Z/BCR = ZDAS [From (6)]
(iii) CB = AD [Opposite sides of ||gm ABCD]
.. ACRB = AASD [By AAS congruence]

= ar(ACRB) = ar(AASD) [Congruent figures

have equal areas] ... (7)
Subtracting (7) from (3), we get
ar(APBC) — ar(ACRB) = ar(AQDA) — ar(AASD)
= ar(APRB) = ar(AQSD)
Hence, ar(APRB) = ar(AQSD).
23. Join AP. P is the mid-point of BC in AABC. Thus, AP is

the median of AABC.
A

B P C

1
Then, ar(AABP) = ar(AACP) = > ar(AABC)

In AABP, R is the mid-point of AB. Then, RP is the median
of AABP.

ar(ABRP) = ar(AARP)

1
= ar(ABRP) = ar(AARP) = > ar(AABP)

1
=1 ar(AABC)

Join RC. R is the mid-point of AB. Then, the median RC
divides the triangles ARC and BRC into equal areas.

ar(AARC) = ar(ABRC) = %ar(AABC)

In AARC, RQ is the median which divides triangles ARQ
and QRC into equal areas.

Then, ar(AARQ) = ar(AQRC) = %ar(AARC)

ar(AABC).

| =

Join BQ. BQ is the median of AABC.

1
Then, ar(AABQ) = ar(ABQC) = > ar(AABC)
Now, QP is the median of ABQC.

Then, ar(ABQP) = ar(APQC) = %ar(ABQC)

ar(AABC)

| =

In AABC, we have
ar(APQR) = ar(AABC) — [ar(ABRP)
+ ar(AARQ) + ar(APQC)]

= ar(AABC) — [i ar(AABC) + %ar(AABC)
1
+ Zar(AABC)]
3
= ar(AABC) — 1 ar(AABC)

ar(AABC)

=

1
Hence, ar(APQR) = 1 ar(AABC).





