AREA AND
PERIMETER

DEFINITION *  Area of Isoceles Triangle

Perimeter: The perimeter of a plane geometrical figure 1s the
total length of sides (or boundary) enclosing the figure. Units of
measuring perimeter can be cm, m, km, etc.

Area: The areca of any figure 1s the amount of surface enclosed
within its bounding lines. Area is always expressed in square units.

AREA OF A TRIANGLE

Where a 1s sideet 1soceles triangle b 1s the base of the 1soceles
triangle /1 is the height of the 1soceles triangle. Area of an isoceles

triangle= 2a + b 2

- S ; r I

. Aftitude of an isoceles triangle =, [g® — ——

C 4

B D |
: %@ Remember
. Area= 3 % base » corresponding altitude .

A < among all the triangles that can be formed with a given

perimeter. the equilateral triangle will have the maximum
ared.

< For a given area of triangle, the perimeter of equilateral
triangle 1s miimum.,

2 * Area of Incircle and Circumcircle of a Triangle

B DOF (i) If a circle touches all the three sides of a triangle, then it
g 2 A
Area of AABC = J."i-"fj'— ay(s —b)(s —¢) (Heron's formula) Y \
]
» Areaof A ABC= E * (Product of two sides)
* (Sine of the included angle) \
Y
= — gesin Bor — ghsn Cor — hesin A C
2z B |*l o h'-I

Area of incirele of a triangle = r. 5. where r is the radius

Semi-perimeter of A ABC's= 5 15 called mcircle of the triangle.
C
1 l l ¥ \
of the incircle and s is the half of the perimeter of the

*  Areaof an Equilateral Triangle

triangle.
If a, b, ¢ are the length of the sides of A ABC, then
g+ ke
ls' e e
2

=

For an equilateral triangle,
_ Length of aside of the tnangle A

[.

B P C = =
BB o 3
Area of an equilateral A= —XaX-——a= R where A is the height of the triangle.
where a 1s the length of its one side (i) If a circle passess through the vertices of a triangle, then

the circle 15 called circumeircle of the triangle.
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Area and Perimeter

« If B, and 0, are the angles between the diagonals of a

quadrilateral, then 5

; abe .
Area of Circumcirele of a triangle = pEg where R 1s

c
the radius of the circumeircle and a. b, ¢ are the length of
sides of the triangle.

For an equilateral triangle, Here d, and d, are the length of the diagonals of the
5 Length of a side of the triangle o 2h quadrilateral.

V3 3 AREA OF A PARALLELOGRAM

where /1 1s the height or altitude of the equilateral triangle. D

1 : l .
Area of the quadrilateral = 5 d,d,smb, or 5 d,d,smb,

h Hence for an equilateral triangle. R = 2r. C
‘4 Remember |
- . height
< Note that an equilateral triangle inscribed in a circle will _
have the maximum area compared to other triangles A "E1 — B
inscribed in the same circle. je———DRBase (b) ————>
Area of parallélogram = Base % Corresponding height
AREA OF A QUADRILATERAL g
*  Areaof quadrilateral ABCD Perimeter of a parallelogram = 2(a + b), where a and b are
length of adjacent sides.

1
= — *(Length of the longest di al) e 7 : ; .
2 VLEHEIL R Mgt diigarin) If 0 be the angle between any two adjacent sides of a

(Sum of length of perpendicular to the long@st parélllﬁiﬂgram whose length are @ and b, then
diagonal from its opposite veftices) ‘Area of parallelogram = ab sin 0
7L

1 = . SR
= 5 ¥ d % (p, +p,), where d =4 (igHongest diagonal) E;.. Remember

»  Iflength of four sides and one of it§diagonals of quadrilateral

ABLR megen, &Ilfn A = 2 (sum of squares of two adjacent sides)

Le,d, +d;=2(a®+ b

AREA OF A RECTANGLE

In a parallelogram sum of squares of two diagonals

2 B B ¢
Area of the quadrilateral ABCD
= Area of AABC + Area of A ADC h
. Area of circumscribed quadrilateral
= Jls—a)(s —b)s —e)(s —d) A f B
it . btctd s Bupsdbare Area of a rectangle = Lr.fugth “Breadth=1xb
2 [If any one side and diagonal 1s given]
length of sides of quadrilateral ABCD. Perimeter of a rectangle = 2(/ + b)
2 AREA OF A SQUARE
A D C
d
o
D
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Area and Perimeter

*  Area of square = side * side=a x a=g" AREA OF A CYCLIC QUADRILATERAL

*  Length of diagonal (d) = av2 (by Pythagoras theoram) . For a given quadrilateral ABCD inscribed in a circle with
J 2 42 sides measuring a, b, ¢, and d;

Hence, area of the square = ——] 5 A
J2 2 B

Perimeter of square =4 % side =4 = a
For a given perimeter of a rectangle, a square has maximum area. |,~,

‘&~ Remember

% The side of a square 1s the diameter of the inscribed circle and C £
diagonal of the square 1s the diameter of the circumscribing
cirela. Area = J[.'i—c;f}[.i'—a’:r][.s'—c]{.s'—d]
a+b+c+d
where §= 3

mj’: A rectangular parking space is marked out by
painting three of its sides. If the length of the unpainted side
is 9 feet, and the sum of the I’éng_ih’h of the painted sides is 37
feet, then what is the area of the ﬁarking space in square feet?
Solution: Clearly, we have?/=9and [ +2h=37 orb = 14.
o Area=(/"SHY={P x 14) sq. ft. = 126 sq. ft.
V2a 4 Example "j;: 2: A square carpet with an area 169 m* must have
2 "J{E 2 metres i_:'u_t—_-._uff one of its edges in order to be a perfect fit for
a reetangular room. What is the area of rectangular room?

Solution: Side of square carpet vArea =+/169 =13 m

A B After cutting of one side,
\;K ;,*’f Measure of one stde=13-2=11'm
2 ~.‘;.,.."f 4 and other side = 13 m (remain same)
;"r \“xx . Area of rectangular room = 13 * 11 = 143 m’
5 Sl i 4 BT 7 The ratio between the length and the breadth of
| a rectangular parkis 3 : 2. If a man cyeling along the boundary
Area of a rhombus = — x product of diagonals of the park at the speed of 12 kmv/hr completes one round in
g 8 minutes, then the area of the park (in sq. m) is:
= E X, X, Solution: Perimeter = Distance covered in 8 min.
A 12000
AREA OF A TRAPEZIUM ; [ 0 3] M=,
D C

Let length = 3x metres and breadth = Zx metres.
Then, 2 (3x + 2x) = 1600 or x= 160.

i .. Length = 480 m and Breadth = 320 m.

- Area= (480 = 320y m® = 153600 m2.

S
A E B

o Distance between parallel sides of a trapezium is called height  36m and 21 m respectively. Poles are required to be fixed all
of trapezium.

o In fig. ABCD 15 a trapezium, whose sides AB and CD are

) 4: The length and breadth of a playground are

along the boundary at a distance 3m apart. The number of

parallel, poles required will be
DE=h = Height of the “HF{EEi“’“ Solution: Given, playground is rectangular.
- DIEtHI‘lL:{; betwestr]) sides. Length= 36 m, Breadth =21 m
s Area of trapezium = 5 (sum of || sides) * height Now, perimeter of playground = 2( 21 + 36) = 114

Now, poles are fixed along the boundary at a distance 3 m.

1
I . ; 114
3 X {dE +CD} > DE .. Required no. of poles = — = 38,
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Area and Perimeter

ROt LI 5. Find the area of the trapezium ABCD.

Solution:
A 4 B
10
451'." _l r_., 3".} 9
D M N C

AB and DC are the parallel sides

Height =AM = BN

AB=MN=4

ABNC and AAMD are right angled triangles

) BN
INABNC = sm3)=— = BN=5

10}
Using Pythagoras theorem NC = ﬂ#lﬁl ~5% =5 —J’i
AM 3
In AADM: AM=5;tan 45 = s l e

= DM=35

Area of trapezium = 3 (Sum of parallel sides) x height

— %[4+4+5ﬁ+5]x5=5“3;5ﬁ]

EREL I 6: Two goats tethered to diagenally epposite ver-
tices of a field formed by joining the mid=points of the adjacent
sides of another square field of sidé 205/2, What is the total
grazing area of the two goats?

Solution:

1042

W42 A

1042 B

The length of rope of goat = 1042 m

Then the two goats will graze an areca = Area of a semucircle
with radius 1042 m.
2
"
So total area grazed = T = 100 nm*

P 7: Find the ratio of the diameter of the circles
inseribed and circumsceribing an equilateral triangle to its
height

Solution:

Let arc side of equilateral'triangle = «
a~3
2

Then height =

a+a+a 3a
2 2

2 x Area
Perimeter of triangle

3 6
Area= —a 7 S=
4

Diameterof imner circle =

\I(FJT 3 2o 2 o
4 3a A3
. : ) a3 53 4
Diameter of outer curcle = = b =
* Area 2 Ia°
2a
ﬂ_ ———
5
2 3
Ratio = i:—a:ﬂf Rattio=2:4:3
J5 wla 2

AREA OF A REGULAR HEXAGON
33 5

. Area = TJ‘ , where 'a' 15 the length of each side of the

regular hexagon.

E D
F< >L‘

A le—a—> B

: Diagonals of a hexagon divide it into six equilateral triangle.
Hence. radius of the circumecirele of the hexagon
= Length of a side of the hexagon =a
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Area and Perimeter

=2/ + 2b— 4w
=2(! + b—2w)
Here w is the width of the path.
« Pathways Outside a Rectangle

L.......................41
--I- -------------------------- i. ----------------- W
AREA OF IRREGULAR PLANE FIGURES E.':':': ; :':':j
e By drawing all the diagonals from anyone vertex. ;
The polygon divided into several triangles. SRR LR LN B e R
Hence area of the polygon = Sum of area of all the triangles
T Area of path = 2(/w) + 2(h.w) + Hw.w)
3 ={l+b+2w)Zw
Perimeter of path
p R = (Internal perimeter)st (External perimeter)
= 2(1 + b) + 2(1¢Bk Fdw)
=4( + b +2w) '
Here w is the width o f.the path.
8 « Pathway Inside a Rectangle
For example, ' _ ' i
Area of pentagon PORST :
= Area of A POR + Arca of A PRS + Area of A PST. :

e By drawing longest diagonal and perpendicular from > b
all vertices on two sides of the longest diagonal to the :
longest diagonals, the polygon is divided into several right :
triangles and trapeziums. By finding the sum of all the triangles WI i

ok e Flrmlismes s >

and trapeziums, so formed we get the area of the polygon.
Areaofpath = 2(/.w) + 2(b.w)—4(w.w)

=([+b —2w). 2w

Perimeter of path
= Length of outer path + Length of inner path

=2(l+ by + 2(l+ b —4w)
=4(l+ b —-2w)

AREA RELATED TO A CIRCLE

For example,
Area of pentagon PORST = Area of A PTU + Area of CIRCLE
trapezium (TUVSy*Area of A SVR + Arca of AROW +  » Circumference or perimeter of a circle of radius r 18

Area of A QWP,

&
PATHS .
=
« Pathways Running Across the Middle of a Rec- e
tangle =
K
i‘i.‘l- $
LB |
e I c=2nr=nd (2r=d= diameter)
W I-I.l-i.l-l.i-i.l.l.i .l.l'r---l.l-n“t'i.l---t. h 5 ;
T e 1| . : ﬂ:d c ]
| Area of the circle = r-= = = —Rpap
J | 4 4m 2
> ——— . > Circular Ring
Area ofthe path=/w+ b w—w.w : Region enclosed between two concentric circles of difterent
={l+b—w).w radii in a plane is called a ring.
Perimeter of the path
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Area and Perimeter

. Area of the ring = nR* — nri=xn (R* —r?)

. Circumference of the ring
= (External circumference) + (Internal circumference)
=2nR + 2nr=2n(R + r)

Semi-circle

A semi-circle 1s a figure enclosed by a diameter and one half of
the circumference of the circle.

Shade
Portion
(Semi-circle)

Diameter
",
; S mr
« Area of the semi-circle = T

e Circumference of the semi-circle =nr + 2r=r(n +2)

Sector of a Circle

Sector of a circle 1s the portion of a circle enclosed by two radn
and an arc of the circle. OACRB 1s a sector of the circle.

* Length of arc ACB (which make angle 0 at the centre)

b qrb

SPRed N

(2nr)ig 360 1RO
mro

180

»  Perimeter of the sector GACB =2r+

«  Area of sector OACB=(mr?) *
360

Segment of a Circle
A segment of a circle is a region enclosed by a chord and an arc

of the circle.

Any chord of a circle which 1s not a diameter divides the
circle into two segments, one of which 1s the major segment and

other 1s minor segment.

g Perimeter of the segment PROP
= Length of the arc PRO + Length of PO
nrd 0

= —— 4+ 2r 8in —
180

* Area of (minor) segment POR

= Area of'sector OPROO — Area of AOPQ
. Area of (major) segment PSQ

= Area of circle — Area of segment POR

B2 S A circular grass lawn of 35 metres in radius has
a path 7 metres wide running around it on the outside. Find
the area of path.

Solution: Radws of a circular grass lawn (without path) =35 m
Area = mi=n (35)°
Radius of a circular grass lawn (With path)

=35+ 7=42'm

Area = g = m(42)>

Area of path = n(42)° = n(35)°

=q(42°—357)
= 7(42 + 35) (42 —35)

22 .
—qx 77 xT="= %77 x 7= 1694 m?

9: A wire can be bent in the form of a circle of
radius 56 cm. If it is bent in the form of a square, then its
area will be:

22
Solution: Length of wire= 2nx R= [2 x = X SﬁJ cm

=352 cm.

; : 352 _
Side of the square = T cm = 88 cimn.

Area of the square = (88 » 88) em” = 7744 cmr-.

) /0: There are two concentric circular tracks of
radii 100 m and 102 m, respectively. Aruns on the inner track
and goes once round on the inner track in 1 min 30 sec, while
B runs on the outer track in 1 min 32 sec. Who runs faster?

Solution: Radius of the inner track = 100 m
and time = 1 min 30 sec = 90 sec.
Also, Radius of the outer track = 102 m
and time = 1 min 32 sec = 92 sec.
Now, speed of 4 who runs on the inner track
~ 2r(100)  20m
=~

= 6.98

And speed of B who runs on the outer track
~ 2m(102)  34n
90 15

= 6.96

Since, speed of 4 > speed of B

.. A runs faster than B,
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Area and Perimeter

RETTIT) //: Arectangular plate is of 6 m breadth and 12 m
length. Two apertures of 2 m diameter each and one apertures
of 1 m diameter have been made with the help of a gas cutter.
What is the area of the remaining portion of the plate?

Solution: Given, Length =12 m and Breadth =6 m
Area of rectangular plate =12 x 6 =72 m?

O O
*

12 m

bm

Since, two apertures of 2 m diameter each have been made
from this plate.
Area of these two apertures = t( I]j +7r( 1 ¥
=T+ =21

4

1}y =
Area of 1 aperture of Im diameter = n (E] = a2

%t S9n 9 22
Total area of aperture = 2n+ —= —=—x—
4 4 4 7
)
14
Area of the remaining portion of the plate
99 909

=7J2—— sg.m=— sg.m= 64.5 sq.m
14 14 |

Rl /2:  In the adjoining figure, AOB CA represents a
quadrant of a circle of radius 3.5 cm with centre Oy Calculate
the area of the shaded portion.

2 cm

0
Solution:
Area of shaded portion = Area of quadrant — Area of triangle
2 2
= BT gm0t g
4 2 4

= 6.125 em?
I13: Find the perimeter and area of the shaded
portion of the adjoining diagram:

}1 28cm .

| Example ]

-f} cm ;’.l

10 cm

.qI_E

11

(b) 181.6 cm, 423.7 cm?
(d) 181.6 cm, 827.4 cm?®

(a) 90.8 cm, 414 em?
(¢) 90.8 cm, 8274 em?

1

KJ = radius of semicircles = 10 em
4 quadrants of equal radius = | cigle of that radius
Area of shaded portion = Aréa of rectangle — Area of circle
(28 x26) —(3.14 * 100) = 414 cm?

BC=28—(10+ 1Y =B and EF=26—(10 + 10)=6
Perimeter of shaded portion = 28 cm + 27y

Answer = 414¢m"~ = Area and

Perimeter = 90.8

Belnlil) [ 4: ABDC is a circle and circles are drawn with
AH,CO DO and OB as diameters. Areas E and F are shaded
E/F is equal to

Solution:
AQ = CO = DO = 0F = radius of bigger circle = r(let)
>

Then area of (G + F)= S

Area of (G + F) =1, Also areaof 2G + F + E=np?
1.e. 2G+F+ F=2G+F+E=F=E
Sotheratioofareas Eand F=1: 1

CIRCLE PACKING IN A SQUARE

Let 'a' be the length of a side of the square and 'r' be the radius

of the circle.

Case- (i): One circle

Zr=g=sr=

SR
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Area and Perimeter

AF = 24E=2(2 +2 )r

In I[sosceles right angle triangle AGF.

AF =23
22 +N2)r= V24

Case- (ii): Two circles
In the Isosceles right angled A BCD,
BD = \2r

In the Isosceles right angled A DFG,
DF = +[2a

Now DF = DB+ BE+EF

= \/Ei" n 2 \'Ei"
= 2+ 242 =2(\2 + )7
E[xE )y = «./FE_J

Case-(vi): Nine circles

6 a
| e e
6

a a
= P e =
JL2(:2+1) 2442
F
3 CIRCLES PACKING IN A CIRCLE
- ARV »| Let R be the radius of larger circle and r be the radius of smaller
Case- (iii): Four circles e
" Case-(i): Two circles
dr=a=r= 1 R
R=2r =% =0
— - 2
|
[
H——-_————E-———_——-H
In Isosceles right angled triangle ABC, Cis the centioid of equilatetal ABEF
AC = 2r

AE=AC+ CE= \2r + 2r=(2+2)r
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Area and Perimeter

Case- (iv): Six/Seven circles

BC:CD=2:] 1
2 Gri=2R =sp=—R
BC= 7 BD sf1) 3
b tight dngled A BDE, SOME OTHER IMPORTANT CONCEPTS
BD = J BE? — DE? ® In the figure ABC is a triangle right angled at B. Three
; semi-circles are drawn mk—iug the three sides AB, BC
BD = dr —r -(2) and CA as diamgter. The region enclosed by the three
From (1) and (2), semi-circles isghaded.

&

2
Bc——w’_r = =1
B

Now AC—= AB BC

= r+ —r =

Also AC =R

J242 VR
———|F=R=r=

3 J3+2

< (2 N 3] R Area of the shaded region = A}"sa of the right angled
triangle.
e In the figure given below all triangles are equilateral
triangles and circles are inscribed in these triangles. If the
side of triangle ABC = a, then the side of triangle

Case- (iii): Four circles

DEF = % and the side of triangle GHI = %

A

Inright A BDO.

OB = \J2r

OC=0B+BC= 2r+r

= (‘-.E th I]r Thus length of a side of an inner triangle 1s half the length
of immediate outer triangle. Similarly the radius of an mner

Also OC =K circle 1s half the radius of immediate outer circle.

(JE+ r]r =R

= r=m=(ﬁ—1]ﬁ
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Areas and Perimeter

If the ratio ofareas of two squares 1s 9 : 1, the ratio of their

perimeteris
(a) 9:1 (by 3:4
() 3:1 d 1:3

A circle and arectangle have the same perimeter. The sides
of the rectangle are 18 cm and 26 cm. What is the area of the

circle ?
(a) 88 cm? (by 154 cm?
(¢} 1250 am? (d) 6l6cm’

A square carpet with an area 169 m? must have 2 metres cut-
off one of its edges in order to be a perfect fit for a
rectangualar room. What 1s the area of rectangular room?

(a) 180m? (b) 164m?

(c) 152m? (d) 143m?

The length of a rectangular field 1s double its width. Inside
the field there is a square-shaped pond 8 m long. If the area
of the pond 1s 1/8 of the area of the field, what is the length
ofthe field?

(a) 3Zm (b} 16m

(c) 4m (d) 20m

A garden 1s 24 m long and 14 m wide. There 1s a path 1 m
wide outside the garden along its sides, If the path 1s tobe
constructed with square marble tiles 20 cm * 20 ¢m, the
number of tiles required to cover the path 1s

(a) 1800 (b) 200

(¢) 2000 (d)y 2150

The cost of the paint is ¥ 36.50 per kg. If 1 kg of paint
covers 16 square feet, how much will it cost to paint outside
of a cube having 8 feet each side?

(a) T692 (by 768

(c) I8/TH6 (d) 972

From a circular sheet of paper with a radius of 20 ¢m, four
circles of radius 5 cm each are cut eut. What is the ratio of
the areas of uncut to the et portion?

(a) 1:3 (b) 4:1

(¢} 3:1 (d) 4:3

Three circles with centres 4. 8 and C and with unit radii touch
cach other at O, P and @. Find the area of the shaded region .

(a) 0.16 sq. units (b) 1.21sq. units

(¢} 0.03 sq. units (d)y 0.32 umts

The inside perimeter of a practice running track with semi-
circular ends and straight parallel sides1s 312 m. The length
ofthe straight portion of the track 1s 90 m. Ifthe track has a
uniform width of 2 m throughout, find its area.

90 cm

EXERCISE

10,

11.

12

13.

(a) 5166 m (b) 5802.57m?

() 636.57m’ (d) 1273.14m’

The perimeter of a sector of a circle ofradius 5.7 m1s 27.2 m.
Find the area of'the sector.

(@) 90.06 cm? (b) 135.09cm’

(c) 45cm? (d) None of these

ABCD 15 a square of area 4, which 1s divided into four non
overlapping triangles as shown in the fig. Then the sum of
the perimeters of the triangles is

(@) 8(2+42) ()  R(1++2)

(©)  4(1+42) (d)  4(2++2)

In AACD, AD=ACand /¢ = 2.7E . The distance between
parallel lines AB and CD 15 h.

E

-~}

Then

. Areaof parallelogram ABCD
I. Areaof AADE

@) 1=1 (b)
(¢} 1= (d) Nothing can be said
Four identical coins are placed in a square. For each coin,
the ratio of area to circumference 1s same as the ratio of
circumference to area.

[<11

N |

Then. find the area of the square that 1s not covered by the
coins

(a) 16(m—1) (b)

7T
(d) 1&(4-;}

16(8—m)

(c) 16(4—m)

Find the area of an1sosceles triangle whose equal sides are
8 cm each and the third side is 10 cm ?

(a) 10cm? (b) 48cm?
(¢) 5 .39 em? (d) 10 J1p om?
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Areas and Perimeter

15,

16.

17.

18.

19,

20,

In the figure given below, ABCD 15 a square of side 4 cm.
Twoquadrants of a circle with B and D as centres are draw.
The radius of each ofthe quadrants 1s 4cm, What 1s the area
of the shaded portion?

[ 5

A B
(a) 4.56sq.cm (b) 9.12sq.cm
(¢) 13.68sq.cm (d) 7.76sq.cm 71

What is the area of a regular hexagon mscribed in a circle of

radius r?
3.5 4

(a) zﬁ _— Sq. units (b) > o sq. units
)
£ 2 : 3 .
(C) E*' 5. units (d) %r‘? 5. units

The central park of the city 15 40 metres long and 30 metres
wide. The mayor wants to construct two roads of equal
width in the park such that the roads intersect each other at
right angles and the diagonals of the park are also the
diagonals of the small square formed at the intersection of
the two roads. Further, the mayor wants that the area of the
two roads to be equal to the remaining area of the park

What should be the width of the roads? 22,
(a) 10 metres (b) 125 metres
(c) 14 metres (d) 15 metres

The sides of a triangle are 21, 20 and 13 eme Find the area of
the larger triangle into which the giventriangle 18 divided
by the perpendicular upon the lengest side from the
opposite vertex.

(a) 72em? (b) " 96cm?

(¢) 168 cm? (d). 144 cnt’

Find the sum of the areas of the shaded sectors given that
ABCDEF 1s any hexagon and all the circles are of same
radius r with different vertices ofthe hexagon as their centres
as shown in the figure.

P
3Im22

(a) m (b)
(¢c) Sm/4 (d)
In the figure given below, ABCO represents a quadrant
ofa circle ofradius 10.5 cm with centre 0. Calculate
the area of shaded portion, if OD = DC.

23,

0 D C
(a) 59 cm? (b) 69 ¢e¢m?
() 79cm? (d) 49 cm?
In the adjoining figure is a park in which shaded area1s to
be covered by grass. If the rate of covering with grass is
T 0.70 per sq. m.

3m
3m

| P T— p—
Find the expenditure of covering its field with grass
{ﬂ:wﬂ
(a) T12.60 (b) T6.30
() T930 (d)y T1030

In the equilateral triangle ABC, AD=DE=BE, D and E lies
on the AB. If each side of the triangle (1.e., AB, BC and AC)
be 6 em, then the area of the shaded region is:

A
A D E B

E\E {:mE

MNone of these

(a) 9em? (b)

(¢) 5.3 cm? (d)

ABCD s arectangle of dimensions 6 cm * 8 cm. DE and BF
are the perpendiculars drawn on the diagonal of the rectangle.
What 1s the ratio of the shaded to that of unshaded region?

D B
F
E
A B
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(a) 7:3 (b)

P 3

Areas and Perimeter

16:9

(€) 4:3./2 (d) Data insufficient

In the figure, ABC1s anght angled triangle with B=90°, BC
=21 emand AB=28 cm. With AC as diameter ofa semicircle
and with BC as radius, a quarter circle 1s drawn. Find the
area of the shaded portion correct to two decimal places

(a) 42875 cm? (b) 857.50cm?

(by 214.37cm? (d) 371.56cm?

PQRS 1s the diameter of a circle of radius 6 cm. The lengths
PQ, QR and RS are equal. Semi-circles are drawn with PQ
and QS as diameters as shown 1n the figure alongside. Find
the ratio of the area of the shaded region to that of the
unshaded region.

(ay 1:2
(¢) 5:18

(b) V.25 1121
(d). 5:13

In the figure below, the radius of the bigger circle 1s [ V2 +1 ]

cm and the radius of all the smaller circles are equal. Each of
the smaller cireles touches two of the other three smaller
circles and the larger circle as shown. Find the area (in cm?)
of the shaded portion.

(b) 1

(¢c) w4 (d) Cannottodetermined

1.

32,

33.

33.

In an isosceles right angled triangle, the perimeter 1s 20
metre. Find its area.

@ 1003-2v2)m2  (b) 150(5-3)n?

(¢) S500m’ (d) None of these
The diameter of a garden roller is 1.4 mand it 1s 2 m long.

: 227
How much area will it cover m 5 revolutions ? {uﬁﬂ s “—_;-
(a) 40m’ (b) 44m>
(c) 48m? (d) 36m2

From a square piece of a paper having each side equal to 10
cm, the largest possible circle 1s being cut out. The ratio ofthe
arca of the circle to the area ofthe original square 1snearly

a4 ™,
(@) < ) =

5 B 6
(c) = (d) =

A picture 30" = 20" has a frame 22" wide. The area of the
picture isapproximately howmany times the area of the frame?

@ 4 b 2=

2
(c) 2 (d) 5
A rectangular paper, when folded into two congruent parts
had a perimeter of34 ¢cm for each part folded along one set
of sides and the same 1s 38 cm when folded along the other
set of sides. What 1s the area of the paper?
(@) 140cm? (b) 240cm?
(¢} 560cm? (d) None of these
The length and breadth of the floor of the room are 20 feet
and 10 feet respectively. Square tiles of 2 feet length of
different colours are to be laid on the floor. Black tiles are
laid in the first row on all sides. If white tiles are laid in the
one-third of the remaining and blue tiles in the rest, how
many blue tiles will be there?
(a) 16 (b) 24
(¢) 32 (d) 48
Four equal circles are deseribed about the four corners ofa
square so that each touches two of the others. If a side of
the square 1s 14 cm, then the area enclosed between the
circumferences of the circles 1s
(a) 24 cm? (b) 42cm?
(¢) 154cm’ (d) 196cm?
The ratio of height of a room toits semi-perimeter 1s 2: 5. It
costs T 260 to paper the walls ofthe room with paper 50 cm
wide at T 2 per metrealllowing an area of 15 sq. m for doors
and windows. The height of the room 1s:
(a) 26m (b) 39m
(c) 4m (d) 42m
[fthe diagonal of a square 1s doubled. then its area will be
(a)} threetimes (b} four times
(c) same (d) none of these
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36.

37.

38.

39.

41,

43,

A wire is bent into the form of a circle, whose area 1s 154

em?. Ifthe same wire is bent into the form of an equilateral

triangle, the approximate area of the equilateral triangle 15

(a) 93.14cm’ (b) 90.14em?

(¢) 83.14cm’ (d) 39.14em?

The lengths of two sides of a right angled triangle which

contain the right angle are a and b, respectively. Three

squares are drawn on the three sides of the triangle on the

outer side. What 1s the total area of the triangle and the

three squares?

(a) 2 (@*+ b))+ ab (b)2 (& +5)+2.5ab

(¢} 2(&+ 5" +0.5ab (d)2.5 (&> + H7)

In the AABC. the base BC 1s trisected at D and E. The line

through D, parallel to AB, meets AC at F and the line through

E parallel to AC meets AB at G If EG and DF intersect at H,

then what 1s the ratio of the sum of the area of parallelogram

AGHF and the area of the ADHE to the area of the AABC?

(a) 172 (b) 13

(c) /4 (d) 1/6

A square, a circle and an equilateral triangle have same

perimeter.

Consider the following statements

.  Thearea of square 1s greater than the area ofthe tnangle,

[I. Thearea ofcircleisless than the area oftriangle.

Which of the above statement 18/are correct?

(a) Onlyl (b) Onlyll

(¢} BothlandlIl (d) Neither Lnor H

The area of arectangle, whose one side isa and other side

18 2a2. What 1s the area of a square having one of the

diagonals of the rectangle as side?

(a) 2a? (b) 3&

(¢) 4a’ (d) 5

Consider the following statements

. Area of a segment of a circle 15 less than area of its
corresponding sector.

[I. Distancetravelled by a circular wheel of diameter 2d
cm in one revolution is greater than 6d em.

Which of the above statements is/are correct?

(a) Onlyl (b) Onlyll

(¢} Bothland Il (d) Neither I nor I

[f the circumference of a circle 1s equal to the perimeter of

square, then which one of the following is correct?

(a) Areaofcircle = Area of square

(b) Area of circle = Area of square

(¢) Areaofcircle > Areaof square

(d) Areaofcircle < Area of square

Ifan 1sosceles right angled triangle has area 1sq unit, then

what 1s its perimeter?

b) 22 +1 units

(d) 2[\E+ 1} units

(a) 3 units

(€) (+2 +1)units

43,

47,

45,

49,

3.

ol

3.

33.

a) 17.5cm? (b)

If the area of a regular hexagon is 963 sq cm. then its

perimeter is
(a) 36cm (b) 48cm
() S5dem (d) 6dcm

A rectangular field is 22 m long and 10 m wide. Two
hemispherical pitholes of radius 2 m are dug from two places
and the mud 1s spread over the remaining part of the field.
The rise in the level of the field 1s.

@ —n ® =

E11 gym
, L6 5 B
(c) g}m (d) 93m

The area of an 1sosceles AABC with AB = AC and altitude
AD =3 omis 12 sq em. What 15 its perimeter?

(a) I8em (b) l6m

(c) ld4em (d) 12em

A hospital room is to acecommodate 56 patients. It should
be done in sucha way that every patient gets 2.2 m? of
floor and 8.8 m? of space. 1 the length oftheroomis 14m,
then breadth and the height of the room are respectively
(a) B8médm (b) 84m.4.2m

(¢} 8m.4m (d) 7.8m,4.2m

What is the area between a square of side 10 em and two
mverted semi-circular, cross-sections each of radius 5 cm
inscribed in the square?

18.5 cm?

(¢} 20.5cn? (d) 21.5¢m?

If the diagonals of a rhombus are 4.8 cm and 1.4 ¢m, then
what 1s the perimeter of the rhombus?

(a) Scm (b) 10cm

(¢) 12c¢m (dy 20ecm

How many circular plates of diameter d be taken out of a
square plate of side 2d with minimum loss of material?

(a) & (b) 6

(c) 4 (d) 2

What is the total area ofthree equilateral triangles inscribed
in a semi-circle of radius 2 em?

(a) 12em? (b) ﬁ cm®
4

9.3

(¢) e cm’ (d) 3.3 em’

The area of sector ofa circle of radius 36 cm is 72mem’. The
length of the corresponding arc of the sector 1s

(a) meom (b) 2Zmem

(c) 3mem (d}y 4mem

A square 1s inscribed in a circle of diameter 2a and another
squareis circumseribing circle. The difference between the
areas of outer and inner squares 1s

(a) a2 (b) 2

(¢} 3a? (d) 4a

ABC s a triangle right angled at A. AB=6 cmand AC=28
cm. Semi-circles drawn (outside the triangle) on AB, AC
and BC as diameters which enclose areas x, z square units,
respectively. What 1s x + v — z equal to?

(a) 48cm? (b) 32cm?

(c) 0 (d) None of these
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55.

38

3,

6,

61.

Areas and Perimeter

What 1s the area of the larger sepment of a circle formed by a
chord of length 5 cm subtending an angle of 90 at the centre?

(a) %5(%+1]Em1 (b) %[%_l}:ml
(¢) %E(%Eﬁ}:ml (d} None of these

A rectangle of maximum area of drawn nside a arcle of
diameter 5 cm. Whatis the maximum area of such arectangle?
(a) 25cm? (b} 12.5¢m?

(¢) 12¢cm? (d) None of these

If AB and CD are two diameters of a circle of radius rand
they are mutually perpendicular, then what is the ratio of
the area of the circle to the area of the AACD?

(a) (b) m

(c) (d) 2n

The sides of a triangular field are 41 m, 40 m and 9 m. The

number of rose beds that can be prepared in the field 1f each

rose bed, on an average. needs 900 square cm space, 15
(CDS)

2l8 A

(a) 2000 (b) 1800

(c) 900 (d) 800

The ratio of the outer and mner perimeters ofa circular path
15 23 : 22, If the path 1s 5 m wide, the diameter of the inner

circle is (CDS)
(a) 55m (b) 110m
(c) 20m (d}y 230m

Four equal-sized maximum circular plates are cutoff froma
square paper sheet of area 784 square cm. The cireumference

of each plate is (CDS)
(a) 1llem (b) 2Zcm
(¢) 33¢m (d) 4d4em

A truck moves along a circular path and describes 100 m
when 1t has traced out 36° at the ¢eéntre. The radius of the

circle 1s equal to (CDS)
100 : 250
(a) —m by —m
X X
500 GO0
() —m (&) —m
¥ T

A rhombus is formed by joming midpoints of the sides of a
rectangle in the suitable order. If the area of the rhombus is
2 square units, then the area of the rectangle is (CDS)

(a) 2.2 square units (b)

(c) 4,,}'5 square units (d)
The base of an 1sosceles triangle 1s 300 unit and each fotis equal
sides 1s 170 units. Then the area of the triangle 1s (CDS)
(a) 9600 square units (b) 10000 square units

(¢} 12000 square units (dy None of the above

Four equal discs are placed such that each one touches
two others. If the area of empty space enclosed by them 1s
150/847 square centimetre, then the radius of each disc 1s

4 square units

8 square units

equal to (CDS)
(a) 7/6cm (b) 56cm
(¢) 1/2¢m (dy 5/1lcm

A circular path ismade from two concentric circular rings n
such a way that the smaller ring when allowed toroll over

.

the circumference of the bigger ring. 1t takes three full
revolutions. If the area of the pathway 1s equal to n times

the area of the smaller ring, then n 1s equal to (CDS)
(a) 4 (b) 6
(c) 8 (dy 10

ABC 18 atnangle in which D 1s the midpomt of BC and £ 1s

the midpoint of AD, Which of the following statements 1s/

are correct”? (CDS)

. Thearea of triangle 4A5C is equal to four imes the area
of triangle BED.

2 Thearea oftriangle ADC 1s twice the area of triangle BED.

Select the correct answer using the code given below.

(a) 1 only (b} 2 only

(c) Both 1 and?2 (dy Neither 1 nor 2

A cuele of 3 m radius is divided into three areas by
semicireles of radii Im and 2m as shown n the figure above.

Theratio of the three areas 4, B and Cwill be (CDS)
ifh) 25 . 2 (by 1:1:1
(c) 4:3:4 (d)y 1:2:1

There are 437 fruit plants in an orchard planted in rows. The
distance between any two adjacent rows 1s 2 m and the
distance between any two adjacent plants 1s 2m, Each row
has the same number of plants, There 1s 1 m clearance on all
sides of the orchard, What 1s the cost of fencing the area at

the rate of 100 per metre (CDS)
(a) 15600

(b)y 16,800

(¢c) T18200

(d) Moreinformation 1s required

A B 0
P
D 2

In the above figure, ABCD is a parallelogram. P is a point

on BC such that PB : PC =1 : 2. DP and AB when both
produced meet at Q. If area of triangle BPQ 15 20 square
unit, the area of triangle DCP 1s (CDS)
(b) 30square unit

(¢} 40 square umt (d) None of the above

A circle of radius r 1s inscribed in a regular polygon with n
sides (the circle touches all sides of the polygon). If the
perimeter of the polygon 1s p, then the area of the polygon
8 (CDS)

(a) 20 squareunit

(a) (p+n)r (b (Zp—n)r
(c) % (d) None of the above

—
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HINTS & SOLUTIONS

. (¢) Letthe area of two squares be 9x and x respectively.

So, sides of both squares will be
7J9x and «J'; respectively, [since, side = \farea |

Now, perimeters of both squares will be

4x+9x and 4\}"_; respectively.
[Si nce. pt:l’ill'lﬂttl' =4 X g1 Elt:]

449x

4-/x

Perimeter of the circle= 2 = 2(18 + 26)

321

Thus, ratio oftheir perimeters =

M
) E::-:Tx}- =88 = r=14

Areaofthe circle

= mJ =¥x14x14= 616 cmz.

Side of square carpet = +/Area = V169 = 13m
After cutting of one side,

Measure of oneside=13—-2=11m

and other side= 13 m (remain same)

. Area of rectangular room= 13 x 11 = 143 m?
Let width ofthe field=bhm

oo length=2 hm |
Now, area of rectangular field = 2b x h=2h*
Area of square shaped pond =8 x 8 =64
According to the question,

3 (d)

64 = %(zbl} — B =64 x 18 16m

length of the field=16%2=32m

Given, length of garden =24 m and

breadth of garden = 14 m

. Area ofthe garden =24 < 14 m*>=336m”.

Since, there 1s 1 m wide path outside the garden

. Area of Garden (including path)

=(24+2)x (14+2)=26 % 16 m*=416m~.

Now, Area of Path = Area of garden ( inculding path)

—Area of Garden

=416-336=80m’.

Now . Area of Marbles = 20 » 20 =400 ¢m?

‘ Area of Path
Marbles required = Area of Marbles

400
Surface area ofthe cube = (6 ¥82) sq. ft. = 384 sq. ft.

384
Quantity of paint required = (F]kg =24 kg.

. Costofpainting="7 (36.50 x 24) =3 876.

&

Y.

10,

11.

Area of uncut portion  (m x 20 x 20)— (100m)
(4= Tx5%x5)

(c)

Area of cut portion

300n 3

—

100 1

(a) Area ofshaded region = Areaof equilateral
A ABC -3 (Area of sector AQO)

- \E , 6() 22 .,
- . % (2) —333‘5'}*‘ 7 x (1)

11 .
= . T = 1.73=1.57=10.16 sq. units.

(¢} 2semicireles= 1 cirele with equal radius

132

So2mr= 132 = 2r= ﬁ =42 m diameter

Area of track = Area within external border — Area
within internal border.,
= 1(232-212)+90 x 46 —90 x 42
— 881+ 360 = 636.3m?
(d) Let the angle subtended by the sector at the centre be=0

Then,5.7 +5.7+ (27) 5.7 =27.2

360

11.4x3.14x0
360

1.4+ =272

0
= 360

Area of the sector

w2 ) 01 7)x(5.7 k044
360

=44 92 approx.

=0.44

(b) A B

(¥}

D C

a
ABCDissquare @ =4 =a=2

ac = BD =22
perimeters of four triangles

=AB+BC+CD+ DA+ 2(AC+ BD)

=842(242 4+ 242) =801 +42)
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13.

14.

16.

Areas and Perimeter

24 =2 = 60 (alternative angles)

A= D= )" 17.
(since AC=ADand ~4=60°)
A ACD is equilateral
S0 ILS area — ﬂ (where x 15 side)
4

1\6 Izﬁ

Area of parallelogram ABCD =2 x - P

|
Area of MDE=;}=: AD x AE

A3

2

= %x.rxxtanﬁﬂ“ -

therefore we see,

Area of parallelogram ABCD = Area of AADE
(c) Let rbe theradius of each circle.

Then by given condition,

nR*  2mR " |

R i =R =4=K =2

.. The length of the side of the square = 8

Now the area coveredby4 coins=4 x 1 (22 =167
and area of the square = 64

~. The area whi¢h'is not covered by the coins

=64—16m=16 (4—n)

where b 1s the base and a 1s any of the equal sides.

b
(c) Area ofisosceles triangle = )

10 2 2
Area of the required triangle = 7 [\/‘HHT —[Iﬂ]“]

10
= 156 =5+/39 em?

(b) Area ofthe shaded portion = (Area of quadrant ABC
+ Area ofquadrant ACD — Area of square ABCD).

I 2 n 2
:[;K‘l —4 =[;_1]4 J=[ n—2)4=4.565g.cm .

(b)  We can divide the regular hexagon into 6 equilateral
triangles. Since the hexagon is in a circle the radius 15
the side of the equilateral triangle.

18.

.. Area of the hexagon

= Tf_ =TJ_ 5(]. lll'li['."}.
(a)
F—40x —
= X
x ||
_Er_l_[}m
30—x
40m| -3

Henee, (x) (40—x)+ (x) (30 —x) + 22
= 1200— [(x) (40—x) + (x) (30 —x) + x?]
2 [(x) (40—x)+ (x) (30—x) +x2]=1200
40x —x2+ 30x — x> +x2 =600
— x>+ T70x —600=0
¥ —T0x+600=0
(x—60) (x—10)=0

x= 10 or 6.
As x must be less than 30.
Sx=10
(b) A
B 13
21
J D
ke 210

Let the origmal triangle be ACD
Longestside=AC=21 cm

In the nght angled A4 8D, by Pythagorean triplets,
weget AB=5cm and BD= 12 em

Then, BC=21-5=16

By Pythagoras theorem.,
BD*=CD*-BC*=BD=12cm

|
Area of the larger ABDC=— x 16 x 12 =96 cm?

2
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19.

21.

(b) Sum ofinterior angles of a hexagon = 720°
6 sectors with same radius = 2 full carcles of same
radius,
So area of shaded region = 22

(a) Since ABCDOA is a quadrant of circle of radius
10.5¢cm O4=0C=r=10.5 cm and

Area of shaded portion = (Area of the quadrant)
— (Area of AAOD)

5 I
Area = —qr” —— x base x height
360 2
(
= £::-::2—“:&*.:[1[}5} —lxﬁ 25x10.5
60 7 2

= 86.625—27.5625= 59.06 cm”.

(a) From the fig. the shaded area
= (Area of the rectangle — 2 x quarter of circle) + area
of rectangle

9t 9n
AR e e R T

I
. Costof ing witl =X Ll
. Cost of covering with grass = 100
L 630 %2 B
T T
(b) C
-
D P E

Area of equilateral triangle

AB£=i4_—x[ 6)* =93 em?

|
Area of ACDE = 5 » DFE x CP

1 . 3

= —x2x—x6
2 2

= 3-,}'5 cm?

. Area of shaded region = 94/3 - 333 = 64/3 em?

23,

25,

1
Area of ADAE 2o
Area of ADEC

x DE x AE

(b) I
ExDEx CE

16

2

AE  (4AD) _[g]z 9
7 ( L*.-r:f 8
Similarly, in AABC,

Area of ABCF 9

Area of ABFA 16

16

.. The area of shaded to unshaded regon = Y

A

- ',.-'___.'

il
| I K 21 :‘E‘E‘f

g

|

‘ |
\'
C

Area of shaded portion = Area of ADC— Area of sector
DC + Area of AADB — sector BED

]
—  Area of ADC=n x (17.5)* % % =481 cm?

£ZDBC 211
ZABC ~— 28

= ZDBC=67.5 and £DBA=22.5

‘ { KjlgxﬁT.SJ
e | el —
= Area of sector D 360

| 4 :

_[.:}_;:{21“ * 51N ﬁ?.ﬁ}:ﬂﬁ ;;m2
]

Area of ADE= [Eﬂ*‘ﬂ‘}

—[2[}4+%x2}3 xsin22.5}=5.ﬁumz

Thus area of shaded portion=480— 56+ 5.6 =429 cm”
12

—=4 ¢m
3

(d) PO=QR=RS=

. 6 nd
Area of unshaded region ::;--:r[2 + &

= |8+ 8w =>26T

s .
Area of shaded region — =6 _ 7
z 2
= 18— 8n=10n
10
Ratio= =5:13
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(d)y Iftheradius of smaller circle 1s 1 umit, then the radius

of the bigger circle is /2 + ] units.

So, the answer n this case would be the area of square
ABCD—4 guadrants of the smaller circle,

=4-—n

(a)

Perimeter of triangle=a +a + /2 a=20m

a(2++2)=20

Area of tnangle = = X (1% il

et

:%xlﬂ(i—ﬁ)xlﬂ(ﬂ—ﬁ)

=50(4+2-4./2)
=100(3-2 2 )n?’

(b) Required area covered in 5 revolutions

5

22 s
=5% 2mh=5x2 x —= x ORG- 2’

(a) Area of the square= ﬂlﬂ):’- = H]!IZI' cm-
The largest possible cirele would be as shown in the

figure below :
S5cm
10 cm
F\ I
10 cm
2 2
Area ofthe circle = % & (5}3 . 22 : 25

22x25 22 11
7x100 28 14

Required ratio =

=0.785 = 0.8=

| e

30.

31.

33,

(a)

(a)

(b)

$3-5"

E-SIII

20"

E’DII

Length of frame =30+ 2.5 x 2= 135 mch

Breadth of frame=20+ 2.5x 2=25inch

Now, area of picture = 30 = 20= 600 sq. inch

Areaof frame=(35 x2.5) +(25 x 2.5)=150
600

x = —=4tames

When folded along breadth; we have :

3[% +h1 — 34 orl%2b=34 (1)
When folded alonglength, we have :
2(!-+§)'=33 or 2/+b=38 (1)

Solving (1) and (ii), we get :

[=14 and b= 10.

.. Area of the paper = (14 % 10) em?= 140 cm?.
Area left after laying black tiles

=[(20—4) % (10—4)] sq. ft.= 96 5q, ft.

I
Area under white tiles = [—x gﬁ} sq. fi =32 sq. fi.

3
Area under blue tiles = (96 —32) sq. ft= 64 5q. fi.
' LI 16
Number of blue tiles= (2x2) :

The shaded area gives the required region.
Area of the shaded region = Area of the square — area
of four quadrants of the circles

=[14}3_4xf:m?}1

:196—%:{49 = 196154 =42cm>

Let h = 2x metres and ({ +b) = 5x metres.

Total cost 260

Length of the paper = Rate per m )

m= 130 m.
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50 5 9 AW
= | 130x— |m~-=65m". o \
Area of the paper ( 100 ] “
Iy
Total area of 4 walls= (65 + 15) m?= 80 m?, C.
S2(0+b)xh=80=2 x 3x x 2x =80 +
= xP=4=x=2 b ,
. Height of theroom =4 m. "4
o
35. (b) Diagonal ofasquare (d)= ./2 * side of square (a). A a B
d
Required total area
dz T 7 7 T :I ]
Area of square = a? = 3 =  a+b +(1||'4:r +b ] - Eah
Now, diagonal gests doubled = 2a* +b)+0.5ab
(2d) 38. (b) Here, AABC forms an equilateral tnangle.

V2

E 2
2d d
Area of square =[—] = 4{_J

dz

—1s area of square

Therefore, Area will be four temes.
36. (b} Letr bethe radius of circle.

=154 cm?
154
r’=—x7=49 5
22
r=7¢m ‘"‘-h_.-"
length of wire = circum ference of eircle where, AGFH form a rhombus and AHDE 1s also an
equilateral triangle.
- . Areaof thombus AGHF
= I T B il Tk rea of rhombus AG
7 = (Areaof AAGF + Area of AGFH)
Now, Perimeter of equilateral triangle = 44 cm ﬁ[ _I']l 2 ﬁ[.ﬁ:]: , ﬁ[IJE
= — — — — | =2x— —
44 413) " 413 4 3
side= — cm
3 2
; N3 x
Now, areaof AHDE= —| —
3 (44)° 413
Area of equilateral triangle = TH(?} 5.
and area of AABC = —x
4
= 48443 —01.42 cm? By gmiven condition,
9 Area of rhombus AGHF + Arcaof AHDE
Area of equilateral triangle 1s nearly equal to Area of AABC
90.14 cm”
Hence, option (b) is correct. Exﬁ(i]_ +£({]_
37. (¢) INAABC. Use Pythagorias theorem. 4 L3 449
5 3 3 ¥ 3 = ﬁ 2
BC= JJAB® + AC? =+a* + b’ T

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gardt dagmge VISIT @2 : WWW.SARKARIPOST.IN



4.

(d)

(c)

Areas and Perimeter

2

o

B4
9 3

=5 =&

Let the radius of circle i1s rand the side of a square 1s
a. then by given condition.

mr

2r=4a=a=—

Area of square

" [EJ _mrt_9.86r" A
> 4 4

and area of circle= 12 = 3.14,°
and let the side of equilateral triangle s x.
Then, by given condition,

2nr
x=2mr=x= T

. Area ofequilateral triangle

- \E i 47
4 9

) 1

rt=1.89"

343
Hence, Area of circle > Area of square
> Area of equilateral triangle
Given that,

I

— o —h

B
Area of rectangle=2a*= [ % b

— [xh=2a=]xag=1=2q
Now, in AACD,
ACZ=AD?>+CD?* = &? + 4a4° = 54°

AC= Jg._r;- umit
Hence. area of square

= (aV5)

= 54% sq units

I. We know that, Area of segment (PRQP)

= Area of sector (OPRQO) — Area of AOPQ
e s I

= o —;rl sin 6
) 2

A3,

/%\
P~—e—0
R

So, the area of a segment of a circle 15 always less

than area of its corresponding sector.

I. Dustance travelled by a circular wheel of diameter

2 d em in one revolution= 21 @ =2x3.14xd

(c)

(d)

(b)

2

=  6.28d

which 1s greater than 64 cm,

Therefore, statement I and Il both are correct.

Let the radius of acircle is r and a be the length of the
side of a square.

Given, circumference of a circle= Perimeter of a square
= 2mr=4da

e
=" Wrl- "“E—?‘ =1.57r

Now, area of the circle (A )= =3, 1412
and area of the square (A,) = a* = 2.4649;7
Area of circle > Area of square

LetAB=AC=a

BC2=AB”*+ AC? (byPythagoras theorem)

In AABC,= @2 +a? =2a> = BC= g2
90°+8+08=1R0°

(since, sum ofall interior angles of any tnangle 1s 1 807)
= 20=90°

s B=45

Now, in AABD,

AD a
sin45°= — = AD=—7

a V2

|
Area of AABC = EH ADx BC

Area of regular polygon

4

na- 1807
= cot
4 n
here polygon is hexagon son =6
6xa”  180°
Now, ~2_cot = 963

6
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Areas and Perimeter

£

- —xcot30" =
4

963

— ﬁ%x Yoo 96\5

a* =64
ca=8
Perimeter of a regular hexagon
= bHxside=6x8=48cm

|
n _xgﬁx% = 1 squnit (given)

a= 3
Perimeter ﬂf&AEC=2a+aﬁ = ZME - w.E x«ﬁ
= 2[]+«,E}units

45. (¢) Volumeofmud dugoutintwo hemispherical pitholes
€« 2lm —>
2 T}
= Exgﬂr] =2xi:{£:ﬂ.23 = L et = ?mm3
3 3 7 21 21
Area on which the mud is spread over
= Area of field — Area of pitholes
L .-
= Ixh-2xnrt=22 X —?-xE‘
176 1540=1 1364
VL w A .
1 7 7
Now, let the rise in level by i m, then
Area of remaining field » = Volume of mud dugged out
I364x B 704
= T ¢ B
,_ 104x7 16
" 1364x21 93"
1
46, (a) Areaofthe AABC= Exf:rxh
A
4 {
3 cm
(/1)
B C

<«— h/2 —>?— hi2 —»
= 3 =4

47,

48.

49.

50,

2
12x2
b= =38 cm
3
Here, BD=CD= %=%=4u11

In right angled AABD, by Pythagoras theorem,

AB= [BD’ + AD"

=5 a= £ 13 =16+9 =25 =5cm

Now, perimeter of an 1sosceles triangle

= 2a+b=2x5+8=10+8=18cm
(a) Let the breadth and height of room be b and & m.

respectively.

Then, according to the question,

= [ x b=n % Area eccupied by one patient

= 14 xh=56 <22
56%2.2

4

Now, total yolume of the room 1s equal to total patients
multiplied by volume occupied by each patient.
Then 44%8.8 xh=8.8 x56

— =& &m

14 8.8
(a) Area between square and semi-circles
= Areaof square— 2x Area of semi-circle

A
5cm

1O em

5¢cm

«—— | cm———>

3 22 (5)° _
= (H}}‘—ExTx%zi{}[}—?Hj:El.ﬂmnE

A B
(b)
0

D a
BD 48 AC 1.4

Hepe D= rmis el e o 4
i > 2 . C 2 2

Since, in rhombus diagonal bisect at 90°. Then, m AQDC.
OD? + 0% =CD?

= CD = JJop? +0C?
= J(247 +(0.7)°

5
6D = Jgnx D=2 5= 7

5
= Perimeter of thombus = 4(side) = 4 5 10 em

(c) From the figure 1t 15 clear that, 4 circular plates of
diameter can be made of a Square plate of side 2d with
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Areas and Perimeter

D ~
3. (b) S /D = R
I-'..
A la
-lllrr.‘-
p A B 0
For inscribed square.
A Diameter of circle= Diagonal of square
€ 2d > using Pythagoras theorem,
Let ABCD be square —. AR+ BCZ2=A(2
Diameter of circle =d —  2AB2=(2a) [..AB=BC]
Jd 2AB2=44°
Radius of circle= 5 - ABZ=1242
Here from figure it is clear that side of the square 1s '+ AB=+2q
equal to diameter oftwo circle Area of square ABCD = (/2a * = 24>

Side of square=d + d=2d

= AB=BC=CD=DA

Therefore. perimeter of square =no. of circular plates
< sum of diameter two circular plates

For circumscribed cirele.

Diameter of eircle = Side of square = 2a

Area of square PQ RS = (2a)* =44°

Difference between area of outer square and mner square

= (2d + 2d + 2d + 2d) no. of circular plates = 2d _ WPy,
, Bl M. (¢} In AABC, by Pythagoras theorem,
no. of circular plates= ——=4
2d C
5. (d) Here AAOB.ABOC and ACOD are equilateral triangles.
Side=2cm

Total area of three equilateral triangles

;i

3 e
= 3x2" (Side)?
4

6 B
&/

BC2=AB?+ACI= 36+64=100cm

S BC=10em.
o m3) 9n .
Now, area of semi-circle x = 5 -~ cm-
o l6m ,
5 Area of semi-circley = —— cm”
5 2
= 3Ix—x94= ?nfi em? 5
4 Area of semi-circlez= === ¢cm?

52.  (d) Areaofsector= 72 mem?

0

2
9 16wy 25=n
Now, valueof x + y—z= - -

2 2 2
. 55. (c) InAAOB. AO=0B=r

w0
=3 — =i y ;
360 M s
_ 72x360 200 C Minor
6436 segment
: Using Pythagoras theorem,
Length of arc = il = fpxapn il = 451 cm AB*=0A%+0B? = (5)> =12 +°
180° 180 55
= —cm
2
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Areas and Perimeter

Now, area of sector — SIS %A% 536
i A 0 i
AOB = HUKTEJ"E= gﬂuxan: 258 2 180 m== 1800000 ¢cm
360 360 2 & : 1 RO0000
Now, area of minor segment Number of rose bed = 9000
= Area of sector — Area of triangle
] B 23
B 25n - 25m 25 {25m-50 89 el ST ae
g8 2 8 4 _( 8 ] oo 22
Area of major segment = Area of circle — Area of minor _, B 242
segment i 22
. (257501 25z (25-50 =
h 2 h i 22
_ 100m-251+50  75m+50 P
8 8 K22
: = 110m
= 23 (Br+2)= 2_5[3_“+ 1} e Diameter of inmer ccle=110%2m=220m
8 2
" : , 60. (d) A B
56. (¢) ABCD be the rectangle inscribed in the circle of @ ¢ 9 =
diameter 5 cm.
. /—\B
- Diameter = Diagonal of rectangle D C
Now, let x and y be the lengths and breadths of Let ABCD is square
rectangle, respectively. Side of square (@)= /784 =28 ¢m
Now m AABD, 58
AB*+AD*=(5)>=>x* + y’ =25 Diameter of single circle= — =14 cm
Smce, they form Pythagoras triplet, .
x=4andy=3 Ridiis 6 Gnate s 14 < i
o . s A NEIC CITCIC— = — b |
So, area of rectangle =3 ¥ 4= 12 cm? - 2 -
% Circumference of each plate=2mr
) & Arca of circle
57. (b) Required ratio= — - 22

6l. (¢) Letradius=r

Length ofanarc= 100 m

0
But length of arc = Em[_’}

360
36
4 100=2mwxrx—0
RS SR = 360
l 2
— LXK
2 100> 360 500
: —. TI'= = m
58. (a) Areaoftnangular field 2% 36 i
= .J;;[.-; —a)(s —b)(s—c) " Option (c) is correct.
62. (b) Let PQRSbearectangle and ABCD be a rhombus which
g Gtbtc 4114049 . is formed by joining the mid points of a rectangle.
7 2

it e

Area= \[45x (45 —41)x (45 —40)x(45-9)
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63.

(c)

(d)

Areas and Perimeter

P A 0O
B D
R C: 5

(Given Area of thombus = 2 unit.

l
EutAr&a=Exdl xdy, =2

didy=2 x2=4units
where d, = diagonal AC
d, = diagonal BD
But AC = Breadth ofrectangle
BD = length of rectangle
= Area ofrectangle=AC = BD
=d; % d,
=4 units
option (b) 18 correct.
Let ABC be an 1sosceles triangle.

A
170 170
B D L
- e
300
e

] 5
Area= ?xﬂﬂ'xﬁ{:

= %x J(170)> = (150)* x 300

I
=¥ 28900 — 22500 % 300

(.- AADC 1s anght angled triangle then by pythagoras
theorem, we find AD)
= 150 x+/6400
=150 = 80
= 12000 units.
. Option (c¢) 18 correct.
, ) 150 5
Given Area of shaded region = m’:ﬂl‘

We have to find radius of'each disc.

(c)

Since these discs are equal then their radius are also
equal.

— AC=AB=BD = DC=Diameter of disc.

Letr beradius ofdisc,

Area of square ABCD = (AB)* = (2r)* =41?

Area of shaded region = Area of square — 4 (Area of
sector APQ)

t 2

Area of séctor APQ = TR

(.. ZA=/B=/C=/D=9(°]

150 o0 22
—— = 4% — 4 x—x(r]'}
847 360 7
150 5 22 6r= 150
—_— —_——_—T = ——
847 7 7 847
5 25 5
I =—=—=T=—Cmhm
121

. Option (d) 1s correct.
Let two cocentric circular rings with centre O and

/>

Radius of large ring=r,

Radius of smaller ring=r,

Area of circular both

= Area of larger ring — Area of smaller ring  ...(1)
Given circumference of largerring =3 * circumference
of smaller ring

= 2mr, =3 X 2mr,

= ;=314
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Areas and Perimeter

Also given

Area of circular both =n (area of smaller ring) ...(2)
Comparing (1) & (2) we have

Area of larger ring — Area of smaller ring

=n(Area of smaller ring)

2 2 2
—, 7y — 7l =l‘|[m’[ ]

= :r:r:iE = [lH—l]:r:rl3

— {n+I;Ir12 —r;

= (n+1)if =(3r)
(w1 =3L)

= n+1=9

= n=2§

Option (¢) 1s correct.
ABC isa triangle in which D and E are the mid points
of BC and AD respectively.

A

B D '.'C

AD P =y b
= AE=ED= 8 and BE=E= 35

i -

Area of tnangk: ABC
Statement (1) Area of triangle BED

1 1

EKEC}:AD ;KECHHD
=4 . ¥ v Teen
—x EDxBD —x—ADx—BC
2 & .

1
=T_4

4
Area of AABC =4 Areaof ABED
(1)1s true.

I ;
Area of AADC 5 *AP*DC

Statement (2) Area of ABED ) ix BDx=xED
7

=

67.

68,

6y,

T0.

(d)
(b)

(d)

(c)

AD=xDC

DC x —AD

[ BD=DCand ED= lAD}

2
—2
Area of AADC =2 Area of ABED
218 true.

Option (¢) 18 correct.

437=19(23)

There are 19 rows with 23 trees 1n each row.

The distance between.any two adjacent plants is 2m
and the distance between any two adjacent rows 1s
2m. .. The dimensions of the orchard are

Length=[ 1#22 x 2+ 1]=46m

Breadth ={ I+ 18 2+ 1]=38m

Perimeter = 2(46 +38)=168m B

Costof feneing=100x 168 = 16800

A B Q

D C

ABP(Q and ACPD are simmlar then,

—

area of ABPQ [ E:P']2
area of ACPD PC

20 B { I J*
area of ACPD |2
Area of A CPD =4 = 20= 80 square unit
So, option (d) 1s correct.
The n-sided polygon can be dinded into ‘n’ triangle
with O, the Centre of the circule as one veotex for
each triange, The altitude of each triangleisr. Let the

sides of the polygon be *a;”, a, __a_.(Given a, = a,

= “._qan]
. nrpr
.. The area of polygon 1s —= ET
Elll' EIET d,I Pr
Area of pol = i E- e
ea of polygon = — =+ =3 .

So, option (c¢) 1s correct.
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