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Area

Exercise 10A

Triangle
Square
Alh Area =2 x b x h o ~ 3
b = base Area = a

a = length of side

-
b h = vertical height
Rectangle Parallelogram
Elih Area = w X h DIh Area=b x h
— w = width = ~= b = base
w h = height b h = vertical height
a Trapezoid (US) Circle
—-—
Qih Trapezium (UK) Area = m X r2
” > Area = ¥2(a+b) x h Circumference = 2 X mxr
b h = vertical height - = s

Sector

G % % Ellipse o Area = 2 X 12 x B
Area = mab ’/: r = radius

8 = angle in radians

Question 1:

D 5en C

1 7 em
Area of AABD = jx base x height

A 5cm B

1 2_§ 2
_[§x5><7]cm =3 cm

Area of ACBD = [éxSx?} o’ £3—25 cm?

Since the diagonal BD divides ABCD into two triangles
of equal area,
ABCD is a parallelogram.
. Area of parallelogram= Area of AABD+ Area of ACBD
35, 35
- [E+ 3
=35 cm?

.. Area of parallelogram = 35 em?®

z2_70_ 2
em? = =cm
Jon® =%
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Question 2:
D C
Since ABCD Is a parallelogram and DL |s perpendicular M
to AB.
A L

S0, its area =AB =« DL

=(10x6) cm?

= 60cm®
Alsgin parallelogram ABCD,

BM _LAD

;. Area of parallelogram ABCD =AD x BM
60 = AD x 8cm

ADx 8 = 60
= AD=%=?.5CFTI
AD=7.5¢cm

Question 3:

ABCD is a rhombus in which diagona AC=24 cm
and BD =16 cm
These diagonals intersect at O,

D C

A B

Since diagonals of arhombus are perpendicular to each
other.So, in A ACD,
CD is its atitude and AC s itsbasa

S0 area of AACD :% x*x ACx QD
1 BD
=2x24x—
= = 2
[ x24x8] cm?  [-BD = 16cm]
=% cm?®
= Area of AABC r%xi—\CxOB

- [é x 24x 8| e =96em?

Mo, area of rhombus =Ares of AACD +Lreaof AABC
=(96+ 96) cmi
= 192 cm?
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Question 4:

ABCD is a trapezium in which, 4B |CD
AR=%cm and CO=6 cm

CE is a perpendicular drawn to AB through C and CE= 8 cm

A E B
Area of trapezium= %(su m of paralel sides)xdis tan cebetween
them

- lé(9+6}x 8| em?

=[_;x15x8]cmz=60c:m2

Areaof trapezium = 60 cm?

Question 5:

(i) ABCD Is & quadrilateral.

D 17 cm e

8cm

A
Mow in right angled 4 DBC,
DBZ = DC2 - CBZ
=177-&
=289 - 64=225 cm®
DB = 225 =15cm
So, area of ADBC = [éxleS] em® —60 e
Again,in right angled ADAB,
J_\BZE DBZ _mz
=152 -9?
=225- 81w 14dcm
AB =4fl44 = 12 cm
area of ADAB =[%x12x9]cm2 _54.cm?

So, area of quadril ateral ABCD
= Area of ADBC + Area of ADAB
= (60+ 54) e =114 e

. area of quadrilateral ABCD = 114 cn??
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(i)

S 8cm R

P Bom T 8cm Q

RT LPQ
In right angled ARTQ

RT? RO - TGP
=172 -g?%
=289- 64=225 cm?
RT = /225 =15 cm
. Area oftrapezjum=é(sum of parallel sides)x distance

between them

= éx(PQ+SR):<RT

= %x(16+8)x15

-[%x 24 x 15J cm? = 180em?

o area of trapezum =180cm?

Question 7:

Given: ABCD is a quadrilateral and BD is one of
its diagonals,
ALLBD and CMLBD
To Prove: area(quad ABCD)

s %x BD x (AL ++ CM)

Pr oof :

A B

Area of 4 BAD = %xBDxF\L

Area of ACBD =%xBDxCM

s Area of quard ABCD = Area of AABD + Area of ACBD
1 1
= 5><BD><AL+ §'ﬁcBDxCI\-"I
- Area of quard ABCD - %xBD[-ﬂ\L +eM]
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Question 8:

Area of ABAD = %XBDX&L
= [%xléixg] cm? =56 cm®
Area of ACED= %xBDxCM

= (—;xt4x6] cmf =42 cm®

. areaof quad ABCD= Area of AABD 4+ Area of ACBD
= (564 42) em® = 98 cm?

Question 9:

B

Consider AADC and A DCB. We find they have the same
base CD and lie between two parallel lines DC and AB.

Triangles on the same base and between
the same parallels are equal in area.

So ACDA and ACDB are equal in area.
] area (ACDA)= area(ACDB)
Now, area (AAOD) = area(A ADC) —area (AOCD)

and area(ABOC) = area(ACDB) — area (AOCD)
= area(AADC) —area(AOCD)
= area (AAQOD)= area{ABOC)
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Question 10:

(i) ADBE and ADCE havethe same base DE and lie between

parallel lines BC and DE

So, area (ADBE) = area(ADCE).....(1)
Adding area(AADE) on both sides, weget
ar(ADBE) + ar(A ADE) = ar(ADCE)+ ar(A ADE)
= ar(AABE) = ar(AACD)

(i) Since ar(ADBE) = ar(ADCE) [from (1)]
Subtracting ar (AODE) from both sides we get
ar(ADBE) —ar (AODE) = ar(ADCE)-ar(AODE)
= ar(AOBD) = ar(AQCE)

Question 11:

Glven: A AABC in which points D and E lle on AB and AC,
such that ar(ABCE) = ar{&BCD)

ToProve: DE || BC
Proof : As ABCE and A BCD have same base BC, and are
equal in area, they have same altitudes
This means that they lie between two parallel lines.
DE | BC

Question 12:
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Given . A parallelogram ABCD in which Qs a point inside it
To Frove: (i) ar(ACAB) 4 ar{AOCD) = %ar("gm ABCD)

(iar (AOAD)+ar(AOCBC) = %ar{l]gm ABCD)

Construction: Through O draw PQ ||AB and RS|| AD
Proof: (i) A AOB and parallelogram ABQP have same

base AB and lie between paralle lines AB and PQ.
If a triangle and a parallelogram are on the same base,
and between the same parallels, then the area of the
triangle is equal to half the area of the parallelogram.

ar(AAOB) = %ar(ﬂ gm ABQP)
Similarly, ar(ACOD) = %ar(ngm PQCD)
So, ar(AAOB) +ar(ACOD)
¥ % ar (/jgm ABQP)+%ar(| gm PQCD)
= % [ar(|lam ABQP)+ ar(|lgm PQCD)]

1o
-3 [ar||/gm ABCD]

(i) A AOD and || gm ASRD have the same base AD
and lie between same paralld lines AD and RS.

So, ar(AAOD) = %ar(]gm ASRD)
Similarly, ar(ABOC) = %—arugm RSBC)

ar(AAOD)+ar(ABOC) = % [ar(|lgmASRD) +ar (| gmRSBC) |

= %[ar (lomABCD)]

Question 13:

Given:ABCD is a quadrilaterdl in which through O,
alineis drawn parallel to AC whidh meets BC
producedin P

ToProve: ar(AABP) = ar(quad ABCD)

X

Proof : & ACP and A ACD have same base AC and lie between
parallel lines AC and DP.
ar(AACP) = ar{AACD)
Addmg ar (A ABC) on both sides, we get;
& (AACP) 4+ ar (AABC) =ar(AACD )+ ar(AABC)
= ar(AABP) = ar (quad ABCD)

Question 14:

Jownloaded from www.studiestoday.con



Downloaded from www.studiestoday.conr
> Aggarwal Class 9 Mathematics Solutiol

Given: Two triangles,ie AABC and A DBC which have same
base BC and points A and O lie on cpposite sides of BC and
ar(AABC) = ar(ABDC)

To Prowve: OA =0D
Construction: Draw AP LBC and DQLBC
Proof: We have

ar (AABC) =%XBCX AP and
ar(ﬁﬁCD}:%xBCy.DQ

So, %x BCx AP = %x BCxDQ [from (1)]

= AP=DQ ... (2)
Now, in AAOP and AQOD, wehave
ZAPO = £DQO =90°
and ZAOP = /DOQ [vertically opp. angles]
AP=DQ [from (2)]
Thus, by Angle-Angle-Side criterion of congruence, we have
. AAOP =AQOD [AAS]
The corresponding parts of the congruent triangles are equal.
: OA =0D [crCT

Question 15:

Given: A AABC In which AD Is the median and P
Is & point on AD.

A

B D C

To Prove: (i) ar{ABDP) = ar(ACDP)
(it) ar (AABP) = ar(AAPQ)
Proof :(i) In A BPC, PDis the median.Since median
of a triangle divides the triangle into two
triangles of equal areas

So, ar(ABPD) = ar(ACDP)...... (1)
(i) In AABC,AD is the median
So, ar(AABD) =ar (AADC)
But, ar(ABPD) =ar (ACDP) [from (1)]

Subtracting ar (ABPD) from both the sides
of the egquation, we have
-.ar(AABD) - ar(ABPD) = ar(AADC) - ar(ABPD)
=ar(AADC)—ar(ACDP) from (1)
=% ar(AABP) = ar(AACP).

Question 16:
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Glven: A quadrilateral ABCD In which dagonalsAC and
BD Intersect at © and BO =0D

D C

A B
ToProve . ar(AABC) = ar(AADC)
Proof: Since OB =0D [Gi\.ren]
So, AQ s the median of AABD
ar(AAOD) = ar (AAOB)  ...00)
ﬁ's OC iz the median of ACBD
ar(ADOC) = ar(ABOCT) ...}
Adding both sides of (i) and (i}, we get
ar(AACD) 4 ar (ADOC) =ar (A ACB )+ ar (ABQC)
; ar(AADC)=ar(AABC)

Question 17:

Given: & & ABC In which AD |s a median and
E Is the mid - point of AD

A

E

B D <

To Prove: ar(ABED) = iar(_\ABC}
Proof : Since, ar (AABD) = ar(AACD) [-AD is the median]
i ar (AABD) = % ar(AABC) .....(1)

[-ar(AABC) =ar(AABD)+ar (AADC) ]
Now,as BE is the median of AABD
ar(AABE) = ar(ABED) .....(2)
Since ar(AABD) =ar(AABE)+ar (ABED) ..... 3)
ar (ABED)= ar(j.ABE'} [from(2)]

= Ear(aABD) [from (2) and (3)]

%ar(AABC] [from (1)]

1

2
1
4

ar(AABC)

Question 18:
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Glven: A & ABC Inwhich E Is the mid— pointof line
segment AD where D15 a point on BC,

To Prove: ar(ABEC) = —ar [(ARABC)

Proof: Since BEis the medlan of AABD

So, ar(ABDE) = ar (AABE)

; ar (ABDE) = —ar(aﬂBD) -t
As, CEis median of AADC

5 ar(ACDE) = %ar (AACD) ... (i)

Adding (1) and (i), we get
ar(ABDE) + ar{ACDE) = %ar (z}.a&BD}+Ear (AACD)

ar (ABEC) = :12 [ar (AABD)+ar (AACD]]

—o il
= 5enr (AABC),
Question 19:

Given: A & ABC In which AD Is the median and E Isthe
mid—point of BD. O |s the mid—point of AE,

B E D b

To Prove : ar(ABOE) = éar(AABC}

Proof : Since Qis the midpoint of AE.
S0, BO is the median of ABAE

ar (ABOE) = %ar{AABE] AT

Now, E is the mid—point of BD
So AE divides AABD into two triangles of equal area.

ar( AABE) = %ar(-_\ABD)..,..Q]
As D isthe mid point of BC

So ar (AABD) = %ar(AABvC) ..... 3)

- ar(;m}:%ar(,ﬁmf} [From (1)]

lear(AABD}l [from (2)]

Question 20:
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Given: A parallelogram ABCD in which © Is any point D

on the diagonal AC. A
B

A

ToProve: ar{ AACB)= ar(AAOD).
Construction: Join BD which intersects AC at P,
Proof: As diagonals of a parallelogram bisect each other,
so, OP is the median of ACDB
ar{ AODP)= ar (ACEF).
Also, APis the median of AABD
ar{ AADP)= ar (A ABP)
Adding both sides, we get
ar( AODP)+ ar (AADP) = ar(AOBP)+ ar{ AABF)
= ar(AACD)= ar(AADB).

Question 21:

Given: ABCD Is a parallelogram and P,Q,R and 5 are the
midpaoints of AB,BC, CD and DA respectively,

To Prove: PQRS is a parallelogram and ar (|| gmPQRS)
= %ar(”gm ABCD)
Construction: Join AC,BD and SQ.
Proof: As S and R are the midpoints of AD and CD.So,in AADC,
SR || AC [By mid point thecrem:-
Also, as P and Q are the midpoints of AB and BC. So,in AABC,
PQ | AC
PQ || AC || SR
= PQ || SR
Similarly ,we can prove SP | RQ.
Thus PQRS is a parallelogram as its opposite sides are parallel
since diagonals of a parallelogram bisect each other.
Soin AABD,
O is the midpoint of AC and Sisthe midpoint of AD.
0S || AB [By midpoint theorem|
Similarly in AABC,we can prove that,
0Q |AB
ie SQ || AB

Thus, ABQS is a parallelogram.

Now, ar{ihSPQ)z-;-ar{”gmABQS) i)

+ASPQ and |[gm ABQS have the same base and lie
between same paralld lines
Similarly, we can prove that;

af(ASRQJ:%ar{”ngQCD) o (i)
Adding (i) and (i) we get
ar(ASPQ) + ar(ASRQ) = 3[ar(/gmABQS)+ ar(IgmSQLD)]

ar(|gmPQRS) = %ar (|lgm ABCD)

Question 22:
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Given: ABCDE is a pentagon. EG, drawn parallel ta DA,
meets BA produced at G ,and CF, drawn pardlel to DB,
meets AB produced at F,

G A B F

To Prove: ar(Pentagon ABCDE) = ar (ADGF)
Proof:
Triangles on the same base and between
the same parallels are equal in area.
Since ADGA and AAED have same base AD and lie between
parallel lines AD and EG
ar (ADGA) = ar (A AED).....(1)
Samdady,ADBC and ABFD have same baseDB and lie between
parallel lines BD and CF.
ar(ADBF) = ar(ADBC).....(2)
Addmg both the sides of the equations (1) and (2), we have
ar(ADGA)+ ar(ADBF)=ar(AAED)+ar(ABCD)
Adding ar(AABD) to both sides, weget,
ar(ADGA)+ ar (ADBF) + ar (A ABD)
=ar (AAED) + ar (ABCD)+ ar(AABD)
ar(ADGA) = ar (pentagon ABCDE)

Question 23:

Given: ABCis a triangle in which AD is the median.
ToProve: ar(AABD) = ar(AACD)
Construction: Draw AE L BC

A
-m:
3 E D
Proof: ar(A ABD) =—;~><BD>¢AE
and, ar(AADC) = %xDCy.AE
Since, BD = DC [Since D is the median]
So, ar (AABD) = %x BD x AE

- %xnchE = ar(AADC)

ar(AABD) = ar(AACD)

Question 24:
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A L B

Given : ABCD is a parallelogram in which BD is its diagonal.
To Prove: ar(AABD) = ar(ABCD)
Construction : Draw DL L AB and BE L CD

Proof : ar(ﬂABD):%xﬁ\BxDL <t

and, ar[ACBD)=%xCDxBE o)

Now, since ABCD is a parallelogram
LA AB | CD
and AB= CD ez (i)

Since distan ce between two parallel

linesis constant,

= DL = BE e iV)
Form (1), (i) , (i), and (iv) we have

ar(AABD) = %xﬁBxDL

- %xa)xae = ar(ACBD)
ar(AABD) = ar(ACBD)

Question 25:

Gven: A AABCin which D is a point on BC such that;

1
ED = zDC
2

To Prove: ar(AABD) = % ar(AABC)

Consruction: Draw AE L BC
Proof : ar(AABD) = % «BD x AE .....(1)

and, ar[_\ABC):%xBCxAE )

Given that BD =%BC
So,BC = BD +DC = BD + 28D = 38D
1
;. BD =2 BC il
From (1),

ar(AABD)=%xBDxRE

1 _BC
= EXFXAE [from (3)]
~. ar(AABD) = %x %KBCXAEI
= %x ar(AABC) [from (2)]
1

~ar(AABD) = jx ar(AABC)

Question 26:
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Given: ABCis a tiangle in which D is & point on BC such

that;
BD:DC =m:n

B D L

To Prove: ar(AABD): ar (AACD)
=m:n

Pr oof : ar(AABD) = %XBDXAL

and, ar(mc):%xDCxAL
Now, BD:DC = m:n
BD =DiCx
n

ar(AABD) = %xBDxAL

= %X(DCXF)XAL
- ?x(%xDCxﬁ.L)
= -:JxartMDc)
- a(AABD) _m
a(ABDC)

= ar(A8B0) ar(AADCI=m:n
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