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CBSE Class 9 Mathematics
NCERT Solutions
CHAPTER 12

Herons Formula(Ex. 12.2)

1. A park, in the shape of a quadrilateral ABCD has .~ C=90, AB=9m,BC=12m,

CD =5 m and AD = 8 m. How much area does it occupy?

Ans. Since BD divides quadrilateral ABCD in two triangles:

(1) Right triangle BCD and (i) /A ABD.
In right triangle BCD, right angled at C,

therefore, Base = CD = 5 m and Altitude =BC =12 m

- Area of ABCD = %xﬂﬂxgc = Zx5x12 = 30w

| =

In AABD,AB=9m,AD=8m

And BD = M." D + BC* [Using Pythagoras theorem]

=BD= (5] +(12) = J25+134 = Ji6o =13m

9+8+13
_— =1

4

Now, Semi=perimeter of A ABD = 5m
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Using Heron’s formula,

Areaof AABD= fs(s—alis—b](s—c)|

= J15(15-9)(15-8)(15-13) = fi5x6x7x2
= 6f35 = 6:5.91 m* = 35.5 m*(approx.)
.. Area of quadrilateral ABCD = Area of A BCD + Area of A ABD

=30+ 35.5=65.5 mz(approx.)

2. Find the area of a quadrilateral ABCD in which AB =3 cm, BC=4 cm, CD =4 cm,
DA =5cm and AC =5 cm.

Ans. In quadrilateral ABCE, diagonal AC divides it in two triangles, A ABC and A ADC.

A 3
B
= 5
D 4 C
o 3+4+5
In A ABC, Semi-perimeter of 4 ABC = Fr =6cm

Using Heron’s formula,

Areaof AABC= fs(s—a)(s—=b)(s—c]|

= J6(6-3)(6-4)(6-5) = JJox3x2x1 = 6 cnr
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L
L

, . . 4+5+
Again, In A ADC, Semi-perimeter of A ADC= ——— =7 cm

| RS

Using Heron’s formula, Area of AADC= fs(s—al(s—5b)(s—c]

= T(T=4)(T=5)(7-5) = J7x3%2x2 =221

= 2x46 =92 ¢m (approx.)

Now area of quadrilateral ABCD = Area of /4 ABC + Area of A ADC
=6+9.2 — 15 2 - (approx.)

3. Radha made a picture of an aeroplane with coloured paper as shown in figure. Find
the total area of the paper used.

1
i
som| |isem
I 5 6cm
T l‘#‘ :
| e
6.5cm 1l
A+flem g
1cm fem
0D 2em G
) L c oy 34541
Ans. Area of triangular part I: Here, Semi-perimeter |§|=———=5.5cm

[ R

Therefore, Area = J:: [s—a)(s—b])(s—c)
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= (.75x3.31 = 24825 cwr-

Area of rectangular part Il = Length x Breadth — £ 35«1 = 6.5 cmi-

Area of part III (trapezium): %['_ AB + DC _'| x AE

1 _ -1 -
=3 (AB+DO) .. fAD? —DE? = > (1+2) 2.f1-025
1 W3 3x1.732 ;
= E:=<:Ei:~fa: - ST < 1.299 cm
- 1 _ ,
Area of triangular parts IV& V: I ;Kl.j}{ﬁ, = Qc¢cm-

G
e -

. Total area = 2.4825 +6.5+1.299+9 — 10 28 rm*

4. A triangle and a parallelogram have the same base and the same area. If the sides of
the triangle are 26 cm, 29 cm and 30 cm and the parallelogram stands on the base 28 cm,
find the height of the parallelogram.

26+28+30 _

Ans. Semi-perimeter of triangle | 5| =

h

1
i
[ |
|
i
n

28 om

Using Heron’s formula,

Area of triangle = \/ s(s—a)(s=b)(s—c)
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= J42(42-26)(42-28)(42-30)

= J42x16x14x12 = 336 cm’

According to question, Area of parallelogram = Area of triangle
—> Base x Corresponding height = 336

= 28x Height = 336

—» Height =12 cm

5. Arhombus shaped field has green grass for 18 cows to graze. If each side of the
rhombus is 30 m and its longer diagonal is 48 m, how much area of grass field will each

cow be getting?

Ans. Here, AB = BC = CD = DA = 30 m and Diagonal AC = 48 m which divides the rhombus

ABCD in two congruent triangle.
.. Area of 4 ABC = Area of 4 ACD

30+30+48

54 m

Now, Semi-perimeter of AABC (3] =

Now Area of rhombus ABCD = Area of A ABC + Area of A ACD

=2 # Areaof AABC["." Area of /4 ABC = Area of A ACD]

= EJ:: (s—al(s—b)(s—¢) [ Using Heron’s formula]

= 2%, [54(34-30)(54-30) (34— 48)

= 2xa34%24x 246 =2X3x6x24
= 864 m’

"." Field available for 18 cows to graze the grass — 854 ;-
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.. Field available for 1 cow to graze the grass =

864 ,
—— = 48m”

1

6. An umbrella 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. How much cloth of

each colour is required for the umbrella?

Ans. Here, sides of each of 10 triangular pieces of two different colours are 20 cm, 50 cm and

50 cm.
20 ¢m
Red
20 em 20 em
L . .. 204+30+30
Semi-perimeter of each triangle 5] = = =60 cm

Now, Area of each triangle = .J:; (s—alls=blis—c)|

= |J60(60—-20)(60—50)(60-50)

= J60%40%10%10 = 200-/6en’
According to question, there are 5 pieces of red colour and 5 pieces of green colour.
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. Cloth required for 5 red pieces = 53 2006 = 1000+/6cm’
And Cloth required to 5 green pieces = 3 200+/6 = 1000-/6cm’
7. A kite is in the shape of a square with a diagonal 32 cm and an isosceles triangle of

base 8 cm and sides 6 cm each is to be made of three different shades as shown in

figure.

Kom
How much paper of each side has been used in it?
Ans. Let ABCD is a square of side @ cm and diagonals AC = BD = 32 cm

In right triangle ABC, 45* + B¢* = 4¢* [Using Pythagoras theorem]

-

=g +a =(32)

= 247 =32%32

. 32x32
—= g =_"_"" =512
S

= Area of square — 517 -~ [Area of square = sidg side]

Diagonal BD divides the square in two equal triangular parts I and II.

. Area of shaded part I = Area of shaded partIl= —x 3512 = 256 cm”

| —
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. . .. B+6+8
Now, semi-perimeter of shaded partIIl | 5| = ——— =10cm

Area of shaded part III = .\{5 (s—a)(s—b)(s—¢)

= (10(10-6)(10-6)(10-8)

= Jl0x4x4x2 = 8.5

=§x2.236 = 17.88 cm”

8. A floral 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 50 paise per cm?.

Ans. Here, Sides of a triangular shaped tile area 9 cm, 28 cm and 35 cm.

o ey 9+ 28435
Semi-perimeter of tile | 5| = — ~ 36 cm

Area of triangular shaped tile = \{5 (s—alls=blls—c)

= j36(36-9)(36-28)(36-35)
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= J36x27x8x1 = 3646
= 36x245 = 882 ¢m" (approx.)
".Areaof 16 suchtiles — 14«88 2 = 1411.2 cm- (Approx.)

. Cost of polishing 1 ;* of tile = Rs. 0.50

.. Cost of polishing 1411 2 iy~ of tile= Rs (0.50=1411.2=Rs. 705.60 (Approx.)

9. A field is 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. Let ABCD be a field in the shape of trapezium and parallel side AB=10m & CD =25 m

A 10m

15m-

And Non-parallel sides AD =13 m and BC=14m
Draw BM _ DC and BE|| AD so that ABED is a parallelogram.
.BE=AD=13mand DE=AB=10m

153+14+15
=21m

Now in A BEC, Semi-perimeter | 5| =

Areaof ABEC= ,fs(s—a](s—b)(s—¢c]

= J21(21-13)(21-14)(21-15)
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= J21x8xTx6 = 84 m’

And Area of A BEC = 84 ;°

= leC:x:BJI = 84

—_ %xlixﬂﬂ =84
4x2

— BM = =11.2m
15

Now area of trapezium ABCD = %[: AB + CD )= BM

(10 + 25)=11.2 = 196 n?

b | —
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