Class 9          Subject: Mathematics      SSICS , Mohali       Ch- Heron’s Formula
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NCERT SOLUTIONS
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5. Side of a triangle are in the ratio of 12: 17 : 25 and its perimeter is 540 cm its area.
Ans. Perimeter of the triangle = 540 cm
= Semi-perimeter of the triangle,

50 _o70em
2

 The sides are in the ratio of 1217 : 25.
=12xem,b=17xcm, ¢ = 25xcm
2120+ 17x+ 25 = 540

= 54x=540
RS
=X

c=25x1
=(s-a)=(270-120)cm = 150 cm
(s-b)=(270-170) cm =100 cm
(s-¢) = (270-250) cm =20 cm
- Area of the triangle
=+s(s-a)(s-b)(s-c)
= 2705150 100% 20 cm?®
=V3x3x3x10x3x5x10x10x2x2x5 cm®
V1071073375675 22 em?
=10x10%3 %3 x5 x 2 cm? = 9,000 cm?
Thus, the required area of the triangl
9,000 cm?
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6. Anisosceles triangle has perimeter 30 cm and each of the equal side is 12 cm. Find the area of the triangle.

12em 2em

Ans. Equal sides of the triangle are 12 cm each
Let the third side = x cm
since, perimeter =30 cm
12cm+12cm+xcm =30 cm
=x=30-12-12cm
=x=6cm
30

o

2

Now, semi-perimeter

= Area of the triangle

=+s(s-a)(s-b)(s-c)

=15(15-12)(15-12)(15-6) cm?
=VTEx3:3x9 em?

= VBx3x3:3:3x3 em?
=V32x32x3x5 cm?

=9V5 em?
Thus, the required area of the triangle

B cm?

x3x4/53 em?
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Exercise 12.2 (Page 206) .
1. Apark,in the shape of a quadrilateral ABCD, has €C = 90°, AB = 9m,BC = 12m, CD = 5m and AD = 8 m. How
much area does it occupy?

5 2w
Ans. Let us join B and D, such that BCD is a right-angled triangle.

1
We have area of BCD ABCD = 5 x base  altude

.

Now, to find the area of ABD, we need the length of BD.
«In right, BCD,

BD? = BC? = CD? [Pythagoras theorem]

=BD?=122+ 52

=BD?=144+25=160=132

=8D=j3Z=13m

Now, for AABD, we have
a=9mb=8m,c=13m
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atb+c _9+8+13 30
2 2 2
Area of AABD = §{s—a)(s-b)(s—C)

V15(15-9)(15-8)(15-13) m’
5672 m?
V3x5x3x2x7x2m?
V32x2%x5x7m? =3x2V36 m
6% 5.916 m (appx) = 35.5 m” (appx)
Area of quadrilateral ABCD = area of
ABCD + area of AABD

=30 m?+ 35,5 m? = 65.5 m? (appx.

15m
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2. Find the area of a quadrilateral ABCD in which AB = 3 cm, BC = 4 cm, CD = 4cm, DA = 5cmand AC = 5cm.
D
4em
c

Som) 4em

Ans. For AABC,
a=3cm,b=4cm,c=5cm

_3+445
2 2
Area of ABD = J5(s—a)(s-b)(s—C)
-6(6-2)(6-4)6-5) cm?
Wcm’ V3 6em?

em

s

ForaAcD,
a=5cm.b=4cm c=5cm
atbrc _5:4-5 14

Lorem
2 2 2

Area of ABD = |5(5-a)(5-b)(5—C)
[77-8)(7-2)(7-5) cm®
NTx23:2 em? = 22T em?

2 4.6 cm? (approx.) = 9.5 cm? (approx )
Now, area of quadilateral ABCD

= area of AABC + area of AACD

=6 cm2 + 9.2 cm? (approx.)

=15.2 cm? (approx.)

s
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3. Radha made a picture of an aeroplane with coloured paper as shown in Fig, Find the total area of the paper
used.
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Ans. Area of surface |
Itis an isosceles triangle whose sides are

5emb=5cm,c=1cm
atbic_5+5+1_11
m

2 2 2
Areaof surface | = \[s(s-a)(s-b)(s-c)

Tem®

=0.75 x 3.3 cm? (approx.) = 2.475 cm? (approx.)

Area of surface I

Itis a rectangle with length = 6.5 cm and breadth 1 cm

. Area of rectangle Il = Length x Breadth = 6.5 x 1
Area of surface Il

5cm?

Itis a trapezium whose parallel sides are 1 cm and 2 cm as shown in the adjoining figure. Its height i given by
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1em

7 7
PRy — ]
Note: The perpendicular distance between the parallel sides is called the height of the trapezium.

1
Area of atrapezium =  [Sum of the parallel

sides] x Height
Area of trapezium |1l

Boe

x[2+ 1]
[2+1 5 cm

3x1.732

cm?(approx)

= 1.3 cm? (approx.)
Area of surface IV
Itis a right triangle with base as 6 cm and height as 1.5 cm.

1
Areaof ighttriangle IV = 5 x base x height

:E'XSX 15cm2=45cm?

Area of surface V

. Right triangle V Right triangle IV

- Area of right triangle V = Area of right triangle IV = 4.5 cm?

Thus, the total area of the paper used

= (area 1) + (area Il + (area Il) + (area IV) + (area V)

= [2.475 cm? (approx.)] + 6.5 cm? + [1.3 cm? (approx )] + [4.5 cm?) + [4.5 cm?]
=19.275 cm? = 19.3 cm? (approx.)
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4. Atriangle and a parallelogram have the same base and the same area. If the sides of the triangle are 26 cm, 28
cm and 30 cm, and the parallelogram stands on the base 28 cm, find the height of the parallelogram.

@,
&
5
Zom
Ans. For the given triangle, we have
a=28cm,b=30cm,c=26cm
asb+c_28+30-26 84
SBrHB B _em

2 2 2
Area of the triangle = 5(s~a)(s-b)(s-c)
=a2(42-28)(42-30)(42-26) em?
NAZAEX 1256 cm?
=VBxTx2xTxbx2x4x4 cm?
V6272 x 2% x 42 em?®

x 7 x 2 x 4 cm? = 336 cm?
[Area of thé given parallelogram] = [Area of the given triangle]

- [Area of the parallelogram] = 336 cm?
[area of the parallelogram] x [Height of the parallelogram = 336 cm?
=[25 cm] x [h cm] = 336 cm?

Thus, the required height of the parallelogram = 12 cm
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5. Arhombus shaped field has green grass for 18 cows to graze. If each side of the rhombus is 30: m and its
Tonger diagonal is 48 m, how much area Of grass field will each cow be getting?

Ans. Here, each side of the thombus =30 m
One of the diagonal = 48 m
since a diagonal divides the thombus into two congruent triangles.
sides of first triangle are
a=30m,b=30m,c=48m

a+bec_30+30+48 _108
e P esem
2 2 2

Area of the triangle
= Js(s-als-bi(s—c]

= \/54(54-30) (54 - 30) (54 - 48) m*

- 5224 24)(6) m?

=GxBxbxAxbxdx6m?

V32 x67x42 <67 m?

x6x4x6m?=432m?

- Area of second triangle = 432 m?
= Total area of both triangles = 432 m? + 432 m? = 864 m?

= The area of the hombus = 864 m?

Thus, area of grass for 18 cows = 864 m?
864
8m2

Area of grass for 1 cow.
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6. Anumbrella is made by stitching 10 triangular pieces of cloth of two different colours (see figure), each piece
measuring 20 cm, 50 cm and 50 cm. Now much cloth of each colour s required for the umbrella?

Ans. Sides of each triangular piece are
a=20cm,b=50cm,c=50cm
a+b+c _20+50+50
bre 220D em

120 m0em
2

Area of each triangular piece
= {s(s-a)(s-b)(s-0)

= /60(60-20)(60~50)(60-50) em?

= B0 401010 em?

=ExT0x10%4x10%10 cm?

=10x2x 1046 cm2

=200V6 cm?
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= Area of 5 triangular pieces of one colour

= 5 x 2006 cm? = 10006 cm?
Area of 5 triangular pieces of other colour =

10006 cm?
Note: Total triangular pieces are 10, . five triangular pieces for each colour.
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7. Akite in the shape of a square with a diagonal 32 an and an isosceles triangle of base 8 cm and sides 6 cm
eachis to be made of three different shades as shown in the figure. How much, paper of each shade has been
used in it?

Bam
Ans. Area of triangle |
+ Diagonal = 32 cm

Height of triangle = = (32) cm

=16cm

1
Area of riangle =  x base x height

1

Areaof tiangle 1= 3 x 32 x 16 cm?= 256
cm?
Area of triangle II
- Diagonal of a square divides it into two congruent triangles,
- Area of triangle Il = Area of triangle Il
= Area of triangle Il = 256 cm?
Area of triangle Il
The triangle at the base is having sides as
a=gemb=6cm,c=6cm

atbic 84646
s= - =10em
2 2
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Area ol tnangle Il
- JTOTT0-TT0-6T0-6) cr?
= \T0x 244 cm?

- VBx2x2x x4 cm?

=2 x 4 x /5 cm? =8 x 2.24 cm? (approx.)

- 17.92 cm?

Thus, the area of different shades are:

Area of shade | = 256 cm?, Area of shade Il = 256 cm?
rea of shade Il = 17.92 cm?
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8. Afloral design on a floor is made up: of 16 tiles which are triangular, the sides of the triangle being 9 cm, 28 cm
and 35 cm (see figure). Find the cost of polishing the tiles at the rate of 50p per cm?

Bem oo

28cma 9em

Ans. There are 16 equal triangular tiles.
Area of a triangle
Sides of the triangle are

a=9cm,b=28cm,c=35cm
arbec 9-28-3
2 T2

2

-2 em-36em
2
Avea of each triangle
= Js(s-a)(s-b)(s—c)
= \/36(36-9)(36 - 28) (36 - 35) cm?
= V362781 cm?
=3 2x9:3x 241 e
=V32522x37x3x 2% 2% x1 om?
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=3x2x3x2{3x2 cm?

3648 cm?= 36 x 2.45 cm? (approx.)
= 88.2 cm? (approx).

Area of 16 triangles:

Total area of all the triangles

=16 x88.2 cm? (approx.) = 1411.2 cm? (approx.)
Cost of polishing the tiles

Rate of polishing = Rs. 0.5 per cm?

. Cost of polishing all he tiles
RS.0.5x 14112

=Rs. = Rs. 705.60 (approx.)
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9. Afieldis in the shape of a trapezium whose parallel sides are 25 m and 10 m. The non-parallel sides are 14 m
and 13 m. Find the area of the field

Ans. The given field is in th eform of a trapezium ABCD such that parallel sides
A 0m s

o c

10 M 15m
L ——— |

Non-parallel sides are 13 cm and 14 cm.
We draw BE || AD, such that BE = 13 cm.
“The given field is divided into two shapes: (i) parallelogram ABED (i) ABCE.
Area of ABCE:
sides of the triangle are
a=13m,b=14m,c=15m
+b+c 13414415 m
2 2

s

20 otm
)

Area of ABCE = \[5(5-a)(5-b)(5-C)
V21021-12)(21-14)(21-15) m?
=217 m?
=VT:3x2x8xTx2x3 m?

V72x3% 222522 m?

x3x2x2m2=84m?
Let the height of the BCE corresponding to the side 15 m be

1
Area of a triangle =  » bass x height
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B4x2 56
m=Em
15 5
Area of parallelogram ABED
-Area of a parallelogram = base x height

.Area of parallelogram ABED = 10 x %

Thus, area of the field = Area of BCE + Area of parallelogram ABED = 84 m2 + 112 m?= 196 m?
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3.

4.

5.
6.

Basic Concepts And Important Points

1. Fora triangle with length of sides a, b and ¢, perimeter =a +b +c

2. Area of a triangle =
Area of an isosceles triangle with length of two equal sides a and base 1,1,
2

Area of an equilateral triangle

 base  altitude.

2

Altitude of an equilateral triangle gx side

Heron's formul

If 3, b, c denote the lengths of the sides of a triangle, then area of triangle.
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Exercise 12.1 (Page 202) .
1. Atraffic signal board, indicating ‘SCHOOL AHEAD' is an equilateral triangle with side &' Find the area of the
signal board, using Heron's formula. Ifits perimeter is 180 cm, what will be the area of the signal board?

N\

‘School Ahead

——a—1
Ans. For an equilateral triangle with side 2, area

&
- Each side of the triangle =a cm

=3a=180cm

_lso_
=a=—-=80cm

Now, s = Semi-perimeter = %: 90 cm

- Area of a triangle
= {s(s-al(s-b)(s—c)

. Area of the given triangle

= /30790 -60)(90- 60)(90-60) cm*

= /30303030 cm?
/3303030230 cm?

=\3x(307 (30 em?

=3030V3 em?
Thus, the area of the given triangle
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2. The triangular side walls of a flyover have been used for advertisements. The sides of the walls are 122 m, 22
m and 120 m (see Fig.). The advertisements yield an earning of Rs. 5000 per m? per year. A company hired one of
its walls for 3 months. How much rent did it pay?

Ans. The sides of the triangular wall are
a=122m,b=120m,c=22m
atbre 122412022
2 2

The area of a triangle is given by

Vs(s-al(s-b)(s-c)

[1320132-122) (132 120)(132-22) P
=/132x10x12x100 m®
V201251110 m?
V1223122107 m?

=1320 m? <1320 m?

Rent for 1 year (i.e. 12 months) per m
Rs 5000
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B 3
Rent for 3 months per m? = Rs 5000 x
= Rent for 3 months for 1320 m?
3
=Rs 5000 x 75 x 1320
Rs 5000 x 3 x 110 = Rs. 16,50,000.
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3. Thereis a slide in a park. One of its. side walls has been painted in some colour with a message KEEP THE
PARK GREEN AND. CLEAN" (See figure). If the sides of the wall are 15m, 11 m and 6 m, find the area painted in

colour.

KEEP THE PARK
‘GREEN AND CLEAN

15em

Ans. . Sides of the wall are 15m, 11 m and 6 m.
=15mb=11mc=6m
atbic 15:11:6
-2
2 2

.

-Zm-t6m

Now, area of the triangular surface of the wall
=s(s-al(s-b)(s—c)

= 16(16-15)(16-11(16-6) m*

=16 13510 m?
=V2:400 m? = 20V2 m?

Thus, the required area painted in colour =
2042 m?
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4. Findthe area of a triangle two sides of which are 18 cm and 10 cm and the perimeter? is 42 cm.
Ans. Let the sides of the triangle be

8cm, b =10 cm and
42cm

©=42-(18+10)cm = 14 em
Area of atriangle

[s(s-a)(s-b)(s—c)

Area of the given triangle
=\21021-18)21-10)(21-14) em?
=23 17 em?
=BT 30T cm?

V327211 om? = 24T em?

Thus, the required area of the triangle

2111 em?





