Chapter 20. Area and Perimeter of Plane Figures

Exercise 20(A)

Solution 1:

Since the sides of the triangle are 18cm,24cm and 30cm respectively.

18 + 24 + 30
e
2

Hence area of the triangle is

4= s(s-a)(s-)(s—c)
- J38(36-18) (36 - 24)(36 - 30)

= /36 x18%12%6

= ~f46556

= 21&sgom

Agzain

1
A = —basexaltitude
&

Hence

1
2l6=—x30xh
2

=14 4em



Solution 2:
Let the sides of the triangle are

a=3x%
b=4x
c=5x
Given that the perimeter is 144 cm.

hence

IJx+4x+5x=144
= 12x=144
144
T A
=x=12
a+b+c 12

5: —
2 2

X =gy

The sides are 48 cm and c=60cm
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Solution 3:

(!
il

Area of the triangle is given by

— = A8 x AT

i
I

—x4x4

8 8.c1m

(ii)

Agzain area of the triangle

ﬂ:ixBC'xﬁz
2
8:%}:(1{'42 yat )xﬂz
ko= 2.83cm
Solution 4

Area of an equilateral triangle is given by

5

5 (s.tde)z ==
4
£ ¥ (sz’de)z = 36-\E
4
(sz’de)z =144
side = 12 cm
Hence

perimeter = 3 x {its side )
=312

= 36 O



Solution 5:
Since the perimeter of the isosceles triangle is 36cm and base is 16cm.

6 —16

hence the length of each of equal sides are = 10cw

2
Here
It is given that
a = equa lsides = 10cm
b = base = 16cm
Let 'h' be the altitude of the isosceles triangle.
Since the altitude from the vertex bisects the base perpendicularly, we can apply Pythagoras Theorem.
Thus we have,

2
h = az—[ﬂ) =é~,ﬁ4a2—nz

2z
We know that

Area of the triangle = % ® base x altitude

1
Lreaof thetnangle=—x b x 4@2 —E:'E
4
1
= — x 16 1 ~f 400 — 256
4

= 48sq.cm



Solution 6:
Itis given that

Area =192 5q.cm
base=24 cm

Knowing the length of equal side, a, and base, b, of an isosceles triangle,
the area can be calculated using the formula,

1
A=Ixtﬂx\#4a2—b2
Let 'a' be the length of an equal side.

1 1 p
Area=—xh xfda -5

4
1

192 = — x 24 x Afd4aq” - 576
4

192 = 6+J4a” — 576

“aa® - 576 = 32

Ada = 576 = 1024

de = 1600

a = e

Hence perimeter=20+ 20 + 24 = fdcm



Solution 7:
From AABT,

AB = ~J A" - B
=g =%

= & 192

Areaof A4 5T

1
MABRCT = —x Bx~J192

2
= 4~f152

Areaof ABCTT

3 2
ABCD = — %8

A
163

Now

AABD = ABC — ABDC
= 44f192 — 1643
B fEibnla

= 167} 35q.cim



Solution 8:
Given,AB=8cm, AD=10cm,BD=12cm,DC=13cm and » DBC = 90°

BC=~DC* - BD*
=hirer - gs

= H¢m

Hence perimeter=58+10+13+5=34cm

Areaof AARD

&HBD==whjﬂj—s)ﬁj—lﬂ)ﬂj—lz)
=415 T wlh w3

~ 1587

=397

Areaof ADECT

1
ASTE S8- 2 2 &5
;

= 30

Now
Solution 9:
Areaof ABCD = areqof AABD 4+ areq of ABDC

=30 TR an
= 65.73q.0m
o ST
Area ofthe rectangular field = ETR =N 135000

Let the height af the triangle be x
135DDG=%>{}{>{3}{

= x? =90000
= x =300
Height =300 m
Base =900 m



Solution 10:

J

Given that the sides of a triangle are in the
ratio 5:3:4.

Also, given that the perimeter of the triangle
is 180,

Thus, we have, 5= + 4% + 3= = 180

= 122 = 1820
1530

e e i T
1z

=i =15

Thus, the sides are & = 15,3 = 15 and 4 = 15,
That is the sides are 75 m, 45 m and 60 m.
Since the sides are in the ratio, 5:3:4, itis

a Pythagorean triplet.

Therefore, the triangle is a right angled triangle.

: ; 1 2
Area of a right angled triangle = . xbhase = altitude

Considen the foll owing figure.




In the above figure,

The largest side is AC = 75 m.

The altitude corresponding to AC isBD.

We need to find the value of BD.

Mow consider the triangles ABCD and AEAD.
We have,

£8 = 28 [common]

B0 = 80 [commaon]

L0 = 20 =90

Thus, by Angle-Side-Angle criterion of
congruence, we have ABCD — AAED.

Similar triangles have similar propartionality,
Thus, we have,

Cco 8D

BD 4D

= 80% = AD x CD...(1}

From subpart{i), the sides of the triangle are
AC =785 m, AB = 60 m and BC = 45 m

Let AD = xm = CD=[75-x) m

Thus applying Pythgoras Theroem,

from right triangle ABCD, we have

45% = (75-x)* + 8D%

2
= B80% = 45 - (75— x)
— BDZ - 2025 - {5525 +xZ- 15|:|x}
= B0% = 2025 - 5625 - ¥ + 150
= 80% = -3600 - x° + 150x...(2)

Now applying Pythgoras Theroem,
from right triangle AABD, we have
607 = x% + 807

= 807 = 607 - ¥*¢

= 80% = 3600 - .. (3

From equations (2) and (3}, we have,
~3600 - x% +150x = 3600 - x*

= 150x = 2600 + 3600

= 150x = 7200



_ 7200

150
= & = 48
Thus, AD = 48 and CD = 75 -48 =27
Substituting the values AD=48 m
and CD=27 m in equation {1}, we have

BDZ = 48 %27

= BD? = 1295

= &80 =36m

The altitude of the triangle corresponding to
its largest side is BD = 36 m

.....

The area of the triangular field

fram subpart(iy is 1350 m?

The cost of levelling the field is

F=.10 per square metre,

Thus, the total cost of

levelling the field = 135010 = Rs.13,500

Solution 11:

Let the height of the triangle be xcm.
Equal sid&s angY{x+4) Cm:

According to Pythagoras theorem,

(x+4) S Tl
Sx =128

x=16cm

Hence perimeter=20 + 20 + 24 = fdcm
Area of the isosceles triangle is given by
Here a=20cm

b=24cm

hence

1
Area=—xbx 4.:::2 —bz
4
1
= —x 24 x ~J1024
4

= 17255.0m



Solution 12:

&0
Each side of the triangle is — = 200
3

Hence the area of the equilateral triangle is given by

3
L T

4
= mn«j’;

= 173.25g.cm

The height h of the triangle is given by

1
—x 20xh=173.2
7

=17 32cm

Solution 13:

Hence AB=15cm, AC=20cm and

Bt eagls e A

= 2hem
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Solution 14:
Let the two sides be x cm and (x-3) cm.

Moy

1
—><x><(x—3)=54
2
2
¥ —3x-108=10

(x-12){x+9)=0

r=12cm

Hence the sides are 12cm, Ycmand ;'122 it 92 — 150

The required perimeter is 12+9+15=34cm.

Solution 15:

1
Aseuot MABE = —wsbsadan 30t 56
4

1
= —x 36 % +f 2304

4

1
= St
4

= 432

since AB=ACand gy = gp”

#BORD = £COD=45

hence ZOBD = 45 and 0D = BD = 13cm

Mow
1
Areaof AR = —x 36 %18
2
= 324

Areaof ABOC = Area of AAST — Areaof ABOC
=432 — 324

= 108sq.cm



