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AREA OF RECTILINEAR FIGURES

<> Perimeter: The length of the boundary of a plane figure is called its perimeter.
<> Area: The amount of surface enclosed by a plane figure is called its area.
¢ Rectangle: Given a rectangle of length 7’ units and breadth 'b’ units,

(i) Perimeter of the rectangle = 2(/ + b) units

(i) Diagonal of the rectangle, d =+ +b® units
(iii) Area of the rectangle = (I X b) sq. units

area
(iv) Length = (m] units

area .
(v) Breadth = re— ength units

> Area of four walls of room: Let there be a room with length 7" units, breadth 'b"units and
height 'h’ units.
Then (i) Area of four walls = 2(/ + b) X h sq. units
(i) Diagonal of room = JiZ 4+ b2 +h? units
< Perimeter and area of a square: Let each side of a square be 'a’ units. Then
(i) Perimeter of the square = (4a) units

(i) Diagonal of the square =+/a’ +a° =+/2a’ = aJ2 units
(iii) Area of the square = a? sq. units

(iv) Area of the square = % x (diagonalf sq. units

(v) Side of the square =+JArea units

> Perimeter and area of a triangle:

() Let'a;'b’and ¢’ be the lengths of sides of a triangle. Then, perimeter of the triangle is
given by (a + b + ¢) units.

(a + b + ¢) is called semi-perimeter of the triangle.
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(i) Area of the triangle = \js(s-a)(s-b)(s-c) Q. units

(ili) Let the base of a triangle be 'b" units and its corresponding height (or altitude) be
'h" units.

Then the area of the triangle = [-;- x b x h) Q. units

Note: We may consider any side of the triangle as its base.

Then the corresponding height would be the length of the perpendicular
to this side from the opposite vertex.

V3
(iv) Area of an equilateral triangle with each side 'a’ units = & xa sq. units

Ba

(v) Height of an equilateral triangle of side ‘a’ units = [T] units

1
(vi) Area of a right triangle = e (product of legs) sq. units

Note: The sides containing the right angle are known as legs of a right triangle.

@

Area of a parallelogram: Let ABCD be a parallelogram D /5
with base 'b" units and height 'h’ units.

Then area of parallelogram = (base * height) sq. units

Area of a rhombus: Let ABCD be a rhombus in which A

diagonal AC = d, units and diagonal BD = d, units.

Then area of rhombus ABCD = (% xd, xd, ] Q. units. B D
C

Area of a trapezium: Let ABCD be a trapezium in which
AB || DC. Let AB be ‘a’ units and DC be 'b’ units. D b c
Then area of trapezium ABCD

1
P x (sum of parallel sides) x distance between them

% x (a + b) x h sq. units

Note: Distance between the parallel sides = height




QUESTION BANK

Multiple Choice Questions

The area of a rhombus is 28 cm? and one
of its diagonals is 4 cm.Find its perimeter.

(A) 4453 cm (B) 36cm
(C) 253 cm (D) 44 cm

The area of a trapezium is 28 cm? and
one of its parallel sides is 6 cm. If its
altitude is 4 cm, find its other parallel side.

(A) 4cm (B) 8cm
(C) 6cm (D) 10cm

The perimeter of a trapezium is 52 cm
and its non-parallel sides are each equal
to 10 cm. If its altitude is 8 cm, what is its
area?

(A) 128 cm? (B) 112cm?
(C) 118cm? (D) 124cm?

A man bought a rectangular field of
length 144 m and width 64 m. In
exchange for this field he wanted to buy
a square field of the same area. What
would the side of the square field be?

(A) 104m (B) 208 m

(C) 96m (D) 416 m

The area of a parallelogram is 120 cm?
and its altitude is 10 cm. Find the length
of the base.

(A) 24cm (B) 12cm

(C) 8cm (D) 4cm

What is the area of an isosceles triangle
having base 'x’ cm and one side 'y’ cm?

x’z x* x |4y’ -2
—2- y +Tcm2 (B)E —4Lcm2

22
© = 4y cm’

(A)

x? +y?

(D) cm’

What is the length of the diagonal of a
square whose area is 16900 m? ?

(A) 130m (B) 13042 m
(C) 169m (D) 144 m

o

The sides of a triangle are 3 cm, 5 cm and
4 cm. What is its area?

(A) 6cm? (B) 7.5cm?

€) 5J2 cm? (D) 10cm?

The base of an isosceles right triangle is
30 cm. Find its area.

(A) 225cm? (B) 225J3 cm?

€) 52 cm? (D) 6V3cm?

The sides of a triangle are 16 cm, 30 cm
and 34 cm. What is its area ?

(A) 120cm? (B) 260cm?

(C) 240cm? (D) 272cm?

The adjacent sides of a parallelogram are
8 cm and 9 cm. The diagonal joining the
ends of these sides is 13 cm. Calculate
the area of the parallelogram.

(A) 72 cm? (B) 12V35 cn?
(C) 24J35cm’* (D) 150cm?

The sides of a triangle are 11 cm, 15 cm
and 16 cm. What is the measure of the
altitude to the largest side ?

(A) 30,7 cm (B) 30cm
(C) 15;/:,- cm (D) 15;/7 cm

The perimeter of a triangular field is 144
m and the ratio of its sides is
3:4:5.What is the area of the field?

(A) 864 m? (B) 468 m?
(C) 824 m? (D) 486 m?

A rectangular field has its length and
breadth in the ratio 5 : 3. Its area is 3.75
hectares. Find the cost of fencing it at
T5 per metre.

(A) T400
(C) T1000

(B) 4000
(D) TS00



ANSWERS

=5~ Multiple Choice Questions

1. A) 2. B) 3. (A) 4. (©C) 5.
(B)

6. (B) Consider the isosceles triangle as
shown in the figure. Drop a
perpendicular AD to base BC.

A
B D c
It bisects the base. -~ BD = ;

Now, by Pythagoras’ theorem, we
have AD?*= AB?* — BD*

x* 4y*-x*
Y e s

z_ =2
=AD=’4"%-

Area of triangle
= % x base x height

. Area of AABC

8= o0
g%xxx ”Txm’
3 (B) 8. (A) 9. (A 10. (©C) 11. (B)
12. (©C) By Heron's formula, we have area

of triangle

= Js(s—a)(s-b)(s—c).

Here,

s=ll+15+16_42
2 2

. Area = J21(10)(6)(5)

= 30J7 sq. cm

gL e
base 16

157
:-—4— m

13. (A) 14. (B)



SOLVED PROBLEMS

Solved Examples

Ex 1.

Sol.

The diagonals of a rhombus are 24 cm and 10 cm. What is the perimeter of the rhombus ?

Each side = (2;]2+('20]: = J144+25 = 169 = 13cm W

- Perimeter=4x 13cm=52c¢cm

Ex. 2.

Sol.

Ex. 3.

- Inright angled ABOC S

Ex. 4.
Sol.

—

Ex. §.

Sol.

The area of a rhombus is 150 cm? . The length of one of its diagonals is 10 cm. What is the length of the
other diagonal ?

Let the length of second diagonal = d, cm
150x2
10

1
Then, ;x(d| x10) =150 =» d,= =30 cm.

The perimeter of a rhombus is 40 cm. If the length of one of its diagonals is 12 cm, what is the length of the
other diagonal ?
Ocm
. Each side of the rhombus = =10cm A D
os

Let one of the diagonals BD = 12 cm. Then BO = 6 cm

0C = Jpc? - go® = J100-36 = J63 =8cm B 10 cm C

Diagonal AC=2xO0C=2x8cm= 16 cm.
The length of one side of a rhombus is 6.5 cm and its altitude is 10 cm. If the length of one of its diagonals
is 26 cm, what will be the length of the other diagonal ?

%x26x other diagonal = 6.5 x 10

, 6.5x10x2
Other diagonal = T =5cm.

The area of a field in the shape of a trapezium measures 1440 m’ . The perpendicular distance between its
parallel sides is 24 m. If the ratio of the parallel sides is 5 : 3, what is the length of the longer parallel side ?

Let the parallel sides be Sx and 3x respectively.
1 1440x 2
Then, 5X24X(5x+3x) = 1440 = 8x= %4 = x=15m

-, The longer parallel side=5x 15m=75m.



Ex. 6. The difference between the two parallel sides of a trapezium is 8 m. The perpendicular distance between
them is 24 m. If the area of the trapezium is 312 m’, then what are the lengths of the two parallel
sides ?

Sol. Let x and x + 8 be the two parallel sides of the trapezium. Then,

1
EX(I+X+3)><24=3I2 - 2xr+8=26 = 2x=18 =5 x=9

-. The two parallel sides are 9 m and 17 m.
Ex.7. If the lengths of the parallel sides of an isosceles trapezium are 20 cm and 30 cm and the area is 100 cm?,
then what is the length of the non-parallel sides ?

1 .
Sol.Amofthetrapezium:-i(AB+EF)xhelgll A 20cm B

1
— 100 = Ex(20+30)xh —=h=4 = AC=BD=4cm

= EA=BF= JAC? + EC?=V16+25 = 41 cm. ESomC D5 cmF
Ex. 8. What will be the area of the field ABGFEA ?
Sol. Area of field ABGFEA
= Area of AABC + Area of trapezium BCHG + Area of A GHF
+ Area of A FDE + Area of A DEA

= %x40x35+ %x(50+35)x50+ %xSOxSO +%x90x45+%x45x50

=700m2+2125m?+ 1250 m? + 2025 m? + 1125 m?
=7225m?

SELF ASSESSMENT EXERCISE

1. The side of a rhombus is 10 cm and one diagonal is 6. If the side of a rhombus is 20 metres and its shorter
16 cm. The area of the rhombus is diagonal is three - fourths of its longer diagonal,
(a) 96 cm® (b) 95 cm? then the area of the rhombus must be
(c) 94 cm? (d) 93 cm? (a) 375 m? (b) 380 m*

2. If the diagonals of a rhombus are 24 cm and 10 cm, (c) 384 m? (d) 395 m*
then the area and perimeter of the rhombus are 7. A sheet is in the form of a rhombus whose diagonals
respectively are 10 m and 8 m. The cost of pmnlmg both of its
(a) 120 sq cm, 52 cm (b) 240 sq cm, 52 cm surfaces at the rate of Rs 70 per m® is
(c) 120 sq cm, 64 cm (d) 240 sq cm, 64 cm (a) Rs 5600 (b) Rs 4000

3. The diagonals of a rhombus are 32 cm and 24 cm (c) Rs 2800 (d) Rs 2000
respectively. The perimeter of the rhombus is 8. A rhombus and a square have the same base. If the
(a) 80 cm (b) 72 cm diagonals of the rhombus measure 30 cm and 16
(c) 68 cm (d) 88 cm cm respectively, find the area of the square.

4. The perimeter of a rhombus is 40 cm. If the length (a) 225 cm? (b) 200 cm?
of one of its diagonals be 12 m, then the length of (c) 240 cm? (d) 289 cm?
the other diagonal is 9. If one of the diagonals of a rhombus is equal to its
(a) 14 cm (b) 15¢cm side, then the diagonals of the rhombus are in the
(c) 16 cm (d) 12cm ratio

5. If the perimeter of a rhombus is 4a and lh'e lengths (@) J3:1 ) J3:1
of the diagonals are x and y, lhcn’ns area is © 3:1 2:1
(B) o+ i 10. A thombus OABC is drawn inside a circle whose

centre is at O in such a way that the vertices A, B
(€) xy @ Fxy and C of the thombus are on the circle. If the area of




the rhombus is 32 /3 m?, then the radius of the circle
is

(a) 64 m (b) 8m
(c) 32m (d) 46 m
The measure of each of the two opposite angles of a

rhombus is 60° and the measure of one of its sides
is 10 cm. The length of its smaller diagonal is

(a) 10cm (b) 103 cm

5
(¢) 102 ecm @ 3 J2 cm

12. If the sum of the lengths of the diagonals of a

13.

rhombus of side 4 cm is 10 cm, what is its area ?

(a) 8 cm? (b) 9 cm?
(c) 10cm? (d) 12 em?
In the given figure ABCD is trapezium in which the

parallel sides AB and CD both are perpendicular to
BC.IfAB=16m,CD =8 mand AD = 17 m. What
is the area of the trapezium ?

b S

&
Q

7 3

A E B

- 16m -
(b) 168 m?
(d) 156.4 m?

p*—8m -»

(a) 140 m?
(c) 180 m?

14. The lengths of the shorter and longer parallel sides

15.

of a trapezium are x cm and y cm respectively. If the
area of the trapezium is (x> - y?), then the height of
the trapezium is

(a) x (b) (x+¥)
©y (d) 2(x-y)
In the given figure, the side of the square is 10 cm.

EF =25 cmand C and D are half way between the
top and bottom sides of the figure. The area of the

shaded portion of the figure is
25¢cm
D 10cm
A g
(a) 43.75 cm? (b) 56.25 cm?®
(c) 55.25 cm? (d) 50.25 cm?®

16. The cross-section of a canal is in the shape of

trapezium. The canal is 15 m wide at the top and
9 m wide at the bottom. If the area of the cross-
section is 720 m? , then the depth of the canal is
(a) 584 m (b) 586 m

(c) 588 m (d) 60 m

17.

18.

19.

21.

The parallel sides of a field in the shape of a
trapezium are 20 m and 41 m and the remaining
two sides are 10 m and 17 m. Find the cost of
levelling the field at the rate of Rs 30 per square
metre ?

(a) Rs 6400 (b) Rs 7320

(c) Rs 7500 (d) Rs 7000

Top surface of a raised platform is in the shape of a
regular octagon as shown in the figure.

Find the area of the octagonal surface.

8m
2m
10m
(a) 400 m? (b) 348 m*
(c) 256 m? (d) 476 m?

The parallel sides of a trapezium are 20 m and 30 m
and its non-parallel sides are 6 m and 8 m. Find the

area of the trapezium.
(a) 96 m? (b) 82 m*
(c) 100 m? (d) 120 m?

. What is the area of the plot shown in the figure ?

-
el

F

E

(a) %(az+by+ct+dx)

1
(b) E(bl+cx+a)'+az)

|
(c) 5(cx+bl+by+az)

1 1
(d) E(d+l)(c+x)+5(a+b)(y+z)

The area of the figure ABCEFGA is 84 m°,
AH=HC=AG =6 mand CE = HF =4 m. If the
angles marked in the figure are 90°, then the length
of DB will be



Dp—B
fl4m Ay
6m
G A
(a) 25 m (b) 5m
(c) 6m (d) 12m

22. Consider a square of length 3 units. Also consider
two points on each side of the square trisecting it
into equal parts. The area of the octagon made by
these eight points will be
(a) 4 unit?

(c) 7 unit?

(b) 6 unit?
(d) 8 unit?

[
w

. The area of a regular hexagon of side 2,/3 cm is
(a) 183 cm? (b) 123 cm?
(c) 363 cm? (d) 27 f3 cm?

24. Two sides of a plot measure 32 m and 24 m and the
angle between them a perfect right angle. The other
two sides measure 25 m each and the other three

angles are not right angles. What is the area of the
plot (in m?) ?
- 25

8
25
D > C
(a) 768 (b) 534
(c) 696.5 (d) 684

25. The area of the given field is 3500 m>. AF =25 m,
AG =50m,AH =75 m and AB = 100 m. The rest of
the dimensions are shown in the figure. Find the
value of x. B

m

40 H

o
®

20

(a) 17 m (b) 20 m
(c)22m (d) 25m

Answers

5. (d)
15. (a)
25. (b)

2. (a)
12. (b)
22. (o) 23. (a)

3. (a) 4. (¢)
13. (¢) 14. (¢)
24. (d)

1. (a)
11. (a)
21. (b)

10. (b)
20. (b)

7. (a) 8. (d) 9. (a)
18. (d) 19. (a)

6. (c)
16. (d) 17. (b)

Hints and Solutions

1. (a) Since the diagonals of a rhombus bisect each
other at right angles.

In AAOB, BO* = JAR? - AOQ?

= J100-64 cm

= 36 cm =6¢cm
The other diagonal =2 X 6 cm = 12 cm

|
Area of the rhombus = EX l6cmx 12cm

=96 cm>.

. 24\ [(10Y
2. (a) Each side of the rhombus = — + <

= "122*’52 :,’144_’,25 :,1169 =13cm

|
Area of the rhombus = 5 x24cmx 10 cm

=120 cm?
Perimeter=4 x 13 cm =52 cm.
3. (a) Similar to Q. No. 2.

: 40cm
4. (¢) Each side of the rhombus = T =10cm

2 (12X
26
2

Length of the other diagonal =2 x




=2x/100-36 = 2 x J64 cm =16 cm.

| 1
5. (d) Area= 7 x Product of diagonals = 30

2
6. (c) Let AC = x. Then B =¥
.. OC'+OB=BC? o c
L2 :
A B
:1‘;&:400 = x2=4°°2:“=1024

= x=32 = AC=32cmand BD=24cm.

-, Area of the rhombus = -;- x ACx BD

1
=;x32x24cm2=384cm2.

7. (a) Cost of painting both its surfaces
=2 x 70 x Area of one surface

=Rs (2x70x%x10x8] = Rs 5600.

8. (d) Each side of the square = each side of

30)2 (16]2
padeni] (RRON] ({frect
2 2
- V576l = V289 =17em
-, Area of the square = (17)* cm® = 289 cm?.
9. (a) Let side AB = diagonal AC = a units
Then, the other diagonal p

§i- X7

= 2% az--

-ZxJ_ J3a
_ Va

. Requu'edrwo-— J3:1.
10. (b) Let AC=2x, OB =2y.
. Radius=0C=2y=0B

the rhombus =

From A ODC,
0C? = 0D* + CD?

= 4P=P+x2 > =30 = x= [y ..(1)
Also,

Arcaof AODC = %xAtuofrbombusOABC

| 1
= Exxxy =ZX32J§ = Xy= |6J-3- 50 02)

From (1) and (2) we have, y=4 and x= 4.3
+. Radius of the circle =2y =8 m.
11. (a) Let ZB=4D =60°
In AADC,
AD=DC (adjacent sides of a thombus)
A 8
mv
Pk
180° - 60°
2 = 60°

(Isosceles A property)
s AADC is an equilateral triangle
= AC=AD=DC=10cm.
12. (b) Letd, and d, be the lengths of the diagonals of
the rhombus. Then,

(ﬂ] +(d2] = £ ﬁl—+i =16

— ZACD=ZDAC =

2 2 4 4
= d?+d’=64
= (d+d,);-2dd, =64
= 10°-2dd,=64 (. d,+d=10)
= 2d,d,=100-64=36
= dd,=18 = ‘;-d,d2=9cm2

- Area of the rhombus = 9 cm®.
13. (c) AE=AB-EB=AB-DC=16 m-8m=8m
' In AAED;




DE*=AD*-AE*= 17°-8>=289-64 =225 ». Area of the trapezium ABCD

= DE=15m = Area of AAED + Area of ABCF
. Area of the trapezium ABCD + Area of rectangle ABEF
1
= 5X(AB+ DC)x DE - (%x8x6+%x15x8+20x8) m?
= la6m+8m)xi5m = (24 + 60 + 160) m* = 244 n?
2 +. Cost of levelling the field at Rs 30 per m?
. %x24mx15m=180m2, = Rs (244 x 30) = Rs 7320,
14. (c) Areaof hitn 18. (d) Area of the octagonal surface
1 1
= 5 X (Sumofpal’a"elsidcs)Xheighl =2X§x(22m+ lom)x8m+22mx lom
i =32 mx8 m+220m? =256 m? + 220 m* =476 m*
= = X(x+y)xheight = (® -?) 19. (a) Similarto Q. 17.
2 e 20. (b) Area of the plot
: X+ yRx—y = Area of AABC + Area of A BCD
= height=""7_. ~ =2(x-y
& (x+y) e + Area of A BED + Area of A EFD
15. (a) Area of the shaded part = Area of rectangle 1 1 1 1
CDEF + Area of trapezium ABCD = Exaxz+5xaxyx5xbx:+5xcxx
|
=25cmx5cm+ §X(2.Scm+ 10cm) x 5Scm - %(az+ay+br+cx)
=125 em? + 31.25 em? = 43.75 cm?, 21. (b) Area of rectangle CEFH
16. (d) Area of cross-section = 720 m’ + Area of trapezium FHAG
|
= EX(9m+lSm)xd=720 —— =(4x6)m2+(%x(6+4)x6)m2
720%2 =24m’ +30m? =54 m?
= d= —— m=60m. e - Area of right angled AABC =84 m® - 54 m?
= 2
17. (b) DC=41 m Given) = ZA-
. DE+FC=41-20=2Im - Llx12xBD =30 = BD=5m.
Let DE = x, therefore B
FC=(21-x) 22. (¢) Area of octagon ABHGDCFE
A 20 B = Area of rectangle ABDC + Area of trapezium
BHGD + Area of trapezium ACFE
10 17 1A 181
1

From AADE, AE? = (10)* —x*= 100 - »*

From ABCF,BF? =(17)* - (21 —x)?
=289 - (441 + X - 42)
=— 2+ 42c - 152 | & :

Since AE = BF, 100 -2 =—x2 +42x - 152 =(1x3)+ — x(1 +3)x1+— x (1 +3)x1

= 42x=252 = x=6 2 2

ZARN

v

D

=7 sq. units.
A reg‘t;lsar hexaﬁon consists of 6 equilateral
triangles of equal areas.

. AE=BF = Jij00-6> =8 23. (a)




2/3
Area of a triangle = g(zxﬁ)2 = 33 cm?
Required area =6x33 cm® = 18/3cm’.
24. (d) In right angle AADC,

AC*=AD? + DC?
A 25 8
25
D 2 C

= AC=\242 +32? = J576+1024 = 1600
=40m
-, Area of the plot
= Area of AADC + Area of AABC

25+25+40

For AABC, S = 2

m=45m

+ \J45(45-25)(45 - 25)(45 - 40) m’
=384 m’+ f45%20%20x 5 m?

=384 m* + 300 m’> = 684 m>.

25. (b) Total area = Area of AAFC + Area of AAGD
+ Area of trapezium FCEH + Area of A BGE
+ Area of ADGB

- %xAFxFC+%xAGxDG

+%x(CF+EH)xHF

+%xBHxHE+%xBGxDG

| 1 |
-5 x25x20+ 3 x50x40+ -2- x(20+x)x50

+% x25x.t+% % 50 x 40= 3500

=5 250+ 1000 +(20+x)25 + 12.5x+ 1000=3500
= 2250 + 500 + 25x + 12.5x = 3500
= 37.5x = 3500 - 2750 = 750

750

:x=ﬁ=20m

=

INDRANIL GHOSH



