Mensuration-I Area and Perimeter
(2 - Dimensional Plane Figures)

CHAPTER

1.

(i) A= —é—(base x height) = lah

Area :The area of any plane figure is
the amount of surface enclosed
within its bounding lines. It is always
expressed in square units e.g. square
metres, square inches etc.
Perimeter :The perimeter of a
geometrical figure is the total length
of the sides enclosing the figure.
Note : 1 hectare= 10,000 m?

100 hectare= 1,000,000 m?

1 acre = 100m?

Weight (mass) = volumexdensity.

Triangle : A closed figure bounded
by three sides.
Scalane Triangle :

BE;

o

e Area of a Triangle (A)

2

(i) A= Js(s —-a)s-b)(s—c)

( Hero’s formula )

]

where s = E(a + b + ¢) = semi-

perimeter of the D.

(iii) If lengths of three medians of D ABC
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are x, y and z units, then :
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& o % JSm(Sm - x)(Sm - y)(Sm - z)

x+y+z
Z
Perimeter (P) =2s=a+b+c
A
Inradius (r) = -

S

where, Sm =

abe
4 A

Right Angled Triangle : one angle
= 90°

Circum-radius (R) =

C
d
h hypotenuse
height :
-
A_ b base
(i) d?2=Db?+ h?
1
A= —bh
-

(iii) P=2s=b+h +d
Isosceles Triangle : Two sides are
equal.




vi) LA=/B=,C=60°

>
@
S
¥

Note : If P,, P, and P, are perpe,

dicular lengths from any interjq,

~ point (O) of an equilateral D ABC ,

C all its three sides respectively, thep..

g DR

) £/B=,C
i) 4= i‘b\/4az——bz
(iii) P=2S=2a+b
(iv) Altitude (height) = h= _21. ey

4. Equilateral Triangle : All its three
sides are equal. _

V3

F +E+F, —%—2—3 =h
:,~»51=7—2§——[P1 +F; +B,)

5. Isosceles Right-angled Triangle :

(i) A= ——\/-:_?:-—'(Side)2 = —Sag' | o
4 4
(1) P=2s=3a . _
| 3 B }é C
(iii) Altitude (h) = —a
2 () AB=BC=a and /B =90°
e o~ i) B = g2
(iv) In-radius = 5 \/5 |
| (iii) A= Eaz
a ,
(v) circum-radius (R) = __\E (iv) P=2s=2a+h
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Quadrilateral : A closed figure
bounded by four sides. b

W LA+LB+/C+ /D =360

2. Rectangle : Its opposite sides equal
and all the four angles equal to 90°.

D C
d

. . b ” I
) 7 * one diagonal x (sum of per |

pendicular to it from opposite ~ I -

ruces
e l (i) Its diagonals are equal & bisect each
1 other.
= AR +hy) (ii) A = lengthx breadth = 1x b
(i) P=a+b+c+d (iii)d=AC=BD=,h‘l+b-’-
< (ivi P=2(1+D)
Special cases "_fg“‘d’:l::t:i;ls'm 3. Square : Its all four sides are equal
(1) Parallelogram : Upposi and all the four angles equal to 90°
equal and parallel. () Its diagonals are equal and bisect
b each other at 90°
D c da? _P’

i) A=(sidef =a’=—-=T¢

=
o

{ij A = basexheight = bh
iy P=2(a+b)
(i) d?+d?=2(’+b’ (d,,d, = length of
diagonals)
(v Area=A=2/s(s—a)(s-b)s—d

where a & b are adjacent sides, d I8  (jii) diagonal (d)=
the length of diagonal connecting the
ends of the two sides and, (iv) P=4da.

P
- = 2=—F
AC=BD av /2

Advance Maths- Where Concept is Paramount

Scanned by CamScanner



all
4. Rhombus : It isa ||gm whose

four sides are equal.

(i) Diagonals bisect each other at 90°

1
(i) 4 =5(d| xd,)

(ii)) a= —lé-\fdl’z il
(iv] P=4a
v) d,* +d,” =4a?

5. Trapezium : It is a quadrilateral

whose any two opposite sides are
aparallel.

=%(ﬂnnof | | sides)x (distance b/w them)

1
= "j'[a+b]xh
() P=a+b+c+d
AO BO
CO 0D

(iii)

Advance Maths-
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Where Coucept is Paramun ¢

2,42 =c" +d? +2(ab)

f non-parallel Sideg)
m of squares O )
f l(]L product of parallel sides)

B C

D

o
-—-5:——

B

B

A a

Circle : A circle is a set of points on
" a plane which lie at a fixed distance

from a fixed-point.

The fixed point is known as ‘centre’

and the fixed disatance is called the

‘radius’.

O diameter

o

(i) Circumference or Perimeter of circle
(P)= 2nar=nd (d=diameter)

2
) Area= A= m® =22
4
Diameter of the circle = d = ié
| (4

Semi-Circle : It is a figure enclosed

by a diameter and the part of the
circumference cut off by it.

() Circumference (Perimeter) = s +2r

=mr+d




() Area of segment ACB. (minor
Segment) = area of sector ACBO -

g2 r &ga _area of DOAB.
i Area(A)= 7 22 (i) Area of segment ADB (major seg-
ment) )

d (diameter .
( ) = area of circle - area of segment ACB.

Sector : A sector is a figure enclosed (iii) Perimeter (P) = arc AB + O.r

by two radii and an arc lying between

them. P m . (6

For sector AOB, Sl 360° +sin| —
Note : Arc = Angle x Radius
Ring or Circular Path :

R — outer radius

r — inner radius

6

& g = (2
() [=Arc AB (m')360,,

1
(i) Area of sector ACBO ='£(arc AB)x

(i) Area (A)= 7 (R?-1?)

zacitan (i) Perimeter =27 (R + 1)
7 Pathways running across the
=(mr’) middle of a rectangle :

360°
(i) Perimeter (P) = Arc AB + 2r=1[+2r
Segment of a circle : A figure
enclosed by a chord and an arc which
it cuts off.

x - width of the path (road)

D

(i) Area of Path (A)=(I+ ?é(?f 4 ke
(] Peristcr of Pt {F - 2(1+b-24

'
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around 2 Rectangular

Pathways .
Space(Outer Pathways) :

x i

— Mﬂﬂ?*T

= b=

o 1__Ib

i) Area (A)=(/+b+2x)2x .
(1(1)) Perimeter (P) = inner Perimeter +
outer Perimeter

=2(l+b)+2(I+b+4x

=4(l+b+2x - T
..  InnerPathways :
/
€ > &
X2 . b
= XI_ !

(1) Area (A) = (1+ b - 2x)2x
(ii) Perimeter (P) = inner P + Quter P
=2(l+Db)+2(1+b-4x)
=4(l+ b - 2%)
-~  Room : length(l), breadth(b) &
height(h), then :
() Area of four walls of the room = 2h (1
+b)
(i) Area of the floor and four walls = 2h
(I+b)+ Db -
(i) Area of the floor, roof and four walls
= 2[h(l + b) + Ip]
. Polygon: A polygon is a plane figure
enclosed by four or more straight
lines. e.g. Pentagon, Octagon etc.

L Regular Polygon: It is a polygon

whose all sides are equal.

idvance Maths. Where Concept is Paramoynt
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v)

(i)

(vii)

(viti)

All the interior angles of a regyl,
polygon are equal.

For a regular Polygon -
Sum of exterior angles = 360°
Sum of interior angles = (n-2) r

= (n-2)x 180~

Interior_aﬁgle + exterior ang]e = 180°
No. of diagonals in a polygon

__nn-3)
2
n—2 E
Each interior angle = ( . ) X 180.
360°

Each exterior angle =

Perimeter (P) = nxa
(where n = no. of sides, and, a =
length of each side)

1 7
Area (A) =5 prrz-;-xn Xaxr

where, r = radius of inscribed circle

:>A=lx”xax\/R2_(ﬂ)-
2 %2

R = radius of circumscribed circlé:




C |
D R S
T I
A
o =
(i)

1. In figure (i) ABCD is a square of side

\5 (@) Ois the centre of the incircle.
() radius of incircle (r) =——a In figure (i) PQRS is a square of side
2 (b) P,Q,R and S are the centres of four

(ll) radj_us of circum-circle [R] =3 : quadrant of radius a / 2 each.
i) Area (A) = 6x(Area of equilateral In both case- Area of shaded region

triangle of side a ) 3

2

=—a
\Ea : 3‘\/5 b 14 .

=6X =—qa 2. If the additional of square increases

4 p by x times, then the area of the

square becom es X* times.

= Area of regular Octagon 3.  If each of the defining dimensions or
” - 7 \2 sides of any 2-D figures are increased

) 2(\5 * 1)(Slde) _ (or decreased) by x%, its Perimeter
~  Cyclic Quadrilateral: A quadrilateral also increases (or decreases) by x%.
whose vertices lie on the 4 Ifall thesidesofa quadrilateral are
circumference of the circle. increased (or decreased by x%, its

diagonals also increases (or
decreasses) by x%.

6. Ifthe area of the square is a cm?, then
the area of the circle formed by the

4a
same perimeter 1s =—?r—m’1 ;

7 The area of largest triangle inscribed
in a semi-circle of radius r is 2.

C
) Area (4) = [S(s—a)(s—Blis—clls— |
|
: _a+b+c+d '} 8
where, s = 5 A —1—>
) ,A+,/B+,C+y/D=2r Area of the AACB=r"

(i) ,A+,C=yB+,/D=180°=7

{%=]
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10.

11

Advance
l Maths- Where Concept is Paramoynt ——

(no. of revolutions) 1 = "

breadth of & rect-
ed by x% and y%
the area of rect-

If the length and
angle are increas

respectively, then
angle will increases by :

XY oy
(“”100] ’

If the length and breadth of a rect-
angle are dicreased by x% and y%
respectively, then the area of rect-
angle will decreases by :

XY 1o
+y—-—— (%
(xywo]"

If the length of a rectangle is in-
creased by x%, then its breadth will

100x
have to be decreased by [mo = x]% in

order to maintain the same area of
the rectangle.

If each of the degining dimensions or
sides of any 2-0 figure (triangle, rect-
angle, square, circle, quadrilateral,
pentagon, hexagon etc.) is changed
by x%, its area changes by

PR
’( 100)"

x — +veif increases
X = -veif decreases
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LEVEL - 1

bus, the lengths of twq

In a rhom re 4m and 3m, then side

diagonals a

bus i8 :
°f,r%f;n (b) 2.5m
&) 3.0m (d) 4.0m
The area of @ triangle 'whose sides are
15m, 16m and 17m 18 :
(@) 244/4m? (b) 24m’
(c) 2421m?
d) none of these
%f ::he sides of a triangle are doubled,

its area :
(a) remains same
(c) becomes half

(d) becomes 4 times
The height of an equilateral triangle
whose perimeter is 27 cm, 1S :

(a) %ﬁcm b. -?z-cm

(c) 9cm d. none of these
Find the area of an isosceles right-
angled triangle whose hypotenuse is
16cm :

(a) 32 cm? (b) 16 cm?

(c) 24 cm? (d) 64 cm?

If the area of a triangle is 250m? and
base : height is 4 : 5, find its height :
(@) 25m (b) 20m

(c) 45m (d) 30m

(b) is doubled

‘A rectangle plot is 116 x 68m?2. It has

a gravel path 2.5m wide all around
In it. Find the area of the gravel path?
(a) 945m? (b) 900m?

(c) 895m? (d) 885m?

A retangular plot has an area of
490m?, If the length of the rectangy-
lar“plot is 24.5m, then find the
perimeter of the rectangular plot.
(a) 85m (b) 98m

(c) 89m (d) 87m




10.

11.

12.

13.

14.

15.
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If the diagonals of two squares are
in the ratio 2 : 5, then their areas
will be in the ratio ;

(@) 4:9 (b) 4:25
(c) 2:9 d) V2:45

The area of a rectangle with length
twice of breath is 578m?2. What is the

length of that rectangle ?
(a) 34m (b) 17m
(c) 38m (d) 30m

The sides of a rectangular field of
432m? are in the ratio of 4 : 3. Find
the sides :

(a) 16m, 12m (b) 12m, 36m
(c) 24m, 18m (d) 32m, 24m
Find the area of a rhombus one of
whose diagonals measures 8cm and
the other 10cm.

(a) 36cm? (b) 80cm?

(c) 48cm? (d) 40cm?

The ratio of the length and breadth

of rectangular plot is 5 : 3

respectively. The perimeter of the plot
is 80metres. What is the length of the
plot in meters ?

(a) 25m (b) 15m

(c) 20m (d) 50m

Find the distance between the two
parallel sides of a trapezium if the
area of the trapezium is 250sq.m and
the two parallel sides are equal to
15m and 10m respectively.

(@) 15m (b) 20m

(c) 25m (d) 22m

The radius of a circular wheel is
1.75m. The number of revolutions
that it will make in covering 11km
is:

(a) 500
(c) 100

(b) 10,000
(d) 1000
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16.

17.

18.

19,

20.

21.

The length of a rectangle is increased
by 50%. By what % should the width

be decreased to maintain the same
area ?

, 1
(a) 335 % (b) 25%

1 1
(C) 33—% 37=%
3 (d) 375

The ratio of the areas of the in-circle
and the circum-circle cf a square is:

(@) 1:2 b) V21
(€ 1:42 (d) 2:1
The area of an equilateral triangle

inscribed in a circle is 9y3cn” . The
area of the circle is :

(@) 83cm’ (b) 137 cm®

(©) 127 cm? (d) 367 cm’
The area of a circle is halved when
its radius is decreased by n. Find its
radius :

2n \En
@ - L
J3n
(c) 21

(d) None of these

The length of a rectangle is increased
by 60%. By what per-cent would the
width be decreased so as to main-
tain the same area ?

(a) 37-%% _(b) 60%

(c) 75% (d) 120%

The diagram represents the area
swept by the wiper of a car. With the
dimensions given in the figure, cal-
culate the shaded area swept by the

wiper.




7cm
)

p— Y

F iii— —
e po. 'Y
- .
il ——

—.
—
—

e |

.
.

14cm
=

2
(a) 102.67cm? (b) 205.34cm

(b) 51.33cm? (d) 20{3.1(’:’»\&:1112
22. From a point in the interior of an

equilateral triangle, the perpendicular
distance of the sides are 3m243m

Y o
P o

¥

' g

and 53 m respectively. The perimeter
of the triangle is :
(a) 16m (b) 32m
(c) 24m (d) 48m

23. The perimeter of an isosceles, right-
angled triangle is 2p unit. The area
of the same triangle is :

(a) (3-2v2)p*squnit
(b) (2+42) isquni
(€ (2

o ) p’sq.unit
(d) (3-v2)p’squnit

24. The area of the largest triangle that

can be inscribed in a semi circle of
radius x in square unit is :

(a) 4x° (b) x*

(c) 222 (d) 32°

The length of the side of a square is
14cm. Find out the ratio of the radii
of the inscribed and circumscribed
circle of the square. |

(a) J2:1
€ v2:3

25.

(b) l:ﬁ

(d) 2:1

Advance Maths.
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26.

27.

28.

29.

30.

31.

32.

33.

Where Concept is Paramount -

: r of a rhombus is 14¢ e
Tgeaﬁ%n;;ztgf its diagonals is S5¢cm ol
c : alis: '
The othe? 567 5) 73 om
s P (d) 72 cm
(c) length of a chord of a circle at
If t]?etance of 12cm from the centre
iasdllts)cm, then the diameter of the

circle is :
(a) 13 cm
(C) 26 cm
Area of the
triangle wit

(b) 15 cm

(d) 30 cm
incircle of an equilateral
h side 6cm 1S :

(b) V3msgcm

(c) 6msq.cm (d) 3= sqcm

If the circumradius of an equilateral
triangle be 10cm, then the measure
of its in-radius is :

(a) 5 cm (b) 10cm

(c) 20 cm (d) 15cm

The adjacent sides of a parallelogram
are 36cm and 27 cm in length. If the
distance between the shorter sides
is 12cm, then the distance between
the longer sides 1s :

(@) 10 cm (b) 12 cm

(c) 16 cm (d) 9 cm

What is the area of a triangle having
perimeter 32cm, one side 11cm and
difference of other two sides Scm?

(@) 830 cm? (b) SJS‘_S cm’
(c) 6@ cm’ (d) 842 cm?

A circle and a rectangle have the
same perimter. The sides of the
rectangle area 18cm and 26cm. The
area of the circle is :

(@) 125 cm? (b) 230 cm’
(c) 550 cm? (d) 616 cm®
The perimeter of a semicircular path
is 36m. Find the area of this semicir”
cular path.
(@) 42sq.m
(c) 63sq.m

(o) 59

(b) S4sq.m
(d) 77sq.m

.



LEVEL - 2

A rectangular lawn 60 x 40m? hag two
roads each Sm wide running between
the park. One is parallel to length and
other is parallel to width. Cost of
gravelling is 60 paise/m?. Find the

total cost of gravelling ?
X=5m
A
b =40m
v
=60m
(a) 285 (b) 300
() 275 (d) 270

The ratio between the length and
width of the rectangular field is 3 : 2.
If only length is increased by Sm.
. The new area of the field is 2600m?.
What is the width of the rectangular
field ?

(a) 60 m (b) SOm

(c) 40 m (d) 65m

In a | |gm, the lengths of adjacent
sides are 11 and 13cm. If the length
of one diagonal is 16cm, find the

length of other diagonal.
(a) 17cm b. 18cm
() 15cm d. 19cm

If the are a of square is 3,/3 times the

area of an equilateral triangle, then
the ratio of the sides of the square to
the side of the equilateral triangle is
equal to : -

(@) 2:3 (b) 4:3

() 5:2 (d) 3:2

Find the area of a rectangle whose
area is equal to the area of a circle
with perimter equal to 24 7 :

(@) 144 (b) 1447

(c) 154 7
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(d) none of these

A Wwire bent in the form of a circle of

;adlus 2cm is cut and bent in the

t;zmalfaao?q t;:r :i’rieltlo t’thhe g
e area of

the square is equal to :

@ 4: # (b) = : 4

€) 2: 7 d) 7 :2

A circle is inscribed in an equilateral

triangle of side 8cm. The area of the

portion between the triangle and the

circle is :

(a) 1lcm? (b) 10.95cm?

(c) 10cm? (d) 10.50cm?

The base and altitude of a right

angled triangle are 12cm and 5cm

respectively. the perpendicular

distance of its hypotenuse from the

opposite vertex is :

(a) = cm .(b} 7cm

13

8

(c) 4E cm (d) 5cm

The length of rectangle, which is
24cm is equal to the length of a
square and the area of the rectangle
is 176cm less than the area of the
square. What is the breadth of the
rectangle ?
(a) 15cm (b) 16 cm

2
(©) 16zcm (@) 165 cm

3
The area of a circular field is equal to
the area of a rectangular field. The
ratio of the length and the breadth of
the rectangular field is 14 : 11
respectively and perimeter is 100
meters. What is the diameter of
circular field ? ‘

(a) 14m (b) 22m

'




(c) 24m : ug)to2fhr2 area of
11. Area of circle 1 s perimeter of

le having
a I‘BCtang h is more tharj_

00cms and lengt ' i
tlJreadth by 6¢cms. What is the diam
eter of the circle ?

(a) 14cm (b) gicm
(d) 24cm
(c) 22cm +d and 3m

12. A room 8m long, 6m bro
I
heigh has two windowsli mx lm

1 i
and a door 2mx l:,z-m. Find the cost

of papering the walls with paper
50cm wide at 25paise per meter :
(@ T 39 (b) ¥37
() ¥ 33 (d) T 35

13. In the given figure, when the outer
circles all have radii ‘R’ then the
radius of the inner circle will be :

= 1
@) 2R € ;&
(© 2-1nR d 3R

14. In the figure, ABCD is a square with

side 10. BFD is an arc of a circle with
centre C. BGD is and arc of a circle

with centre A, What is the
. ar
shaded region : oo

i
vance Maths- Where Concept is Paramount
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15.

16.

175

18.

10

D N C
(a) 100 - 507 (c) 507 -100
(c) 25 7 -100

(d) None of these

let ABCDEF be a regular hexagon,

What is the ratio of the area of the
triangle ACE to that of the hexagon

ABCDEF ?

(@) 1:2 (€] 123

(c) 2:3" (d) 5:6

Find the ratio of the diameter of the
circles inscribed in and
circumscribed an equilateral triangle
to its height.

(@) 1:2:3 (b) 2:4:3
(c) 1:3:4 (d)y 3:2:1
Find the area of the shaded region if
the radius of each of the circle is 1cm.

T
@) 2-_3_ (b) JV3-7
f R s
9 . 2 (@ V3 *3
- In the adjoining figure, AOBCA

represents a quadrant of a circle o

radius 4cm with centre O. C';f.-il'i?lﬂatc
the area of the shaded portion-

.




= 576
P, a) —— 2
9 @) 29 " (b) 24cm?
D 2
& (C) "‘,;‘Cﬂi‘z
2cm
4 21 (d) None of these
O L. il';zs?f the trapezium formed by
}a)l g.igcm: (b) 7.35cm? =19 mrid G+ 3;‘1 e
c) 8.45cm (d) 9em? a) 37 it (b) 3
19. In the given figure ABCD is g square Ec)) 48.'9.5;3':11;?“ (2) o 'ssq'unit
fnr}d_ PORS is .also a square made by 22. A squart:: having arﬁazl 33(—)5.Sq.um_t
joining the mid-points of the sides of formed in such a way that thiqigll’ h
the larger square ABCD. There is g ofits diagonal i i gth
inscribed the circle. InOPQRS and an agonal ftlr':a ISJE e e &
Jateral i . _ ol the given square. Then the
Zgz;j eral AXYZ mscnbt:c_l in the area of the new square formed is :
Find the ratio of the side of the square (a) 200v2sg.m (b) 40042sq.m
AI?CD to the side of the equilateral 93 o 4008(1'1.11 (d) 800sq.m .
triangle XYZ. . A metal wire when bent in the form
of a square encloses an area 484cm?.
R If the same wire is bent in the form
D C '
of a circle, then (talking 7 =2—72) its
area is : |
3 Q (a) 308cm? (b) S06cm?
| (c) 600cm? (d) 616cm?
v Z 24. S1d.es of a parallelogram are in the
ratio 5 : 4. Its area is 1000sq.units.
A B Altitude on the greater side is
P ?Ounits, Altittude on the smaller side
is: |
@ 43 b . (a) 30 units (b) 25 units
f/_ V3 (b) 242:3 (c) 10 units (d) 15 units
(© 242:43 - 25. - The perimeter of a rhombus is 40cm
(d) none of these ?;:nt:llfegas?t:e‘tof samn ac il
o e :
20. Find the area of the largest (or maxi- - 2OTEE
mum sized) square that can be made (a) 1000y3cm? (b) 503cm?
Inside a right angle triangle having 9 2
sides 6cm, 8cm & 10cm when one of (©) 160‘/?_’0’" (d) 100c,:m
~ 26. Ifthe four equal circles of radius 3cm

vertices of the square coincide with
th_e vertex of right angle of the
triangle ? |

touch each other externally, then the
area of the region bounded by the

four circles is :

‘ce Maths- Where Concept is Paramount
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4

sg.cm

B 94"
(d) 6(5—m)Sa™
om floor exceeds

(a) 4(9—m)Sgcm
) s(6-msa"

of a 1o
27. The lengtt m. The area of the

28.

29.

Advance ﬁaths- Where Concept is Paramount

its breadth by 20

breadth is increased
area of the floor (in s

1s:

(a) 280 (b) 325

(c) 300 (d) 420 ,
celes triangle 18

A right angled 1s0s '
inscribed ina semi-circle of radius

7cm. The area enclosed by the
semi-circle but exterior to the triangle
is

(a) 14cm? (b) 28cm’

(c) 44cm? (d) 68cm?

A right angled isosceles triangle is
inscribed ina semi-circle of radius
7cm. The area enclosed by the
§emi-circle but exterior to the triangle
is :

(a) l4cm? (b) 28cm?®

(c) 44cm? (d) 68cm?

The perimeter of semi-circular area
is 18cm, then the the radius is :

g2
(using = 7')

(a) 531‘3”? (b) B%c.'m
(c) 6 cm (d) 4 cm

Scanned by CamScanner
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. croos roads !

LEVEL - 3

5 rectangular park 60x 40m* has tyy,
running in the middle o

d the rest park has beey

the park an

lawﬁ. If the area of the lawn i
2109m”. What is the width of the
road? '

(a) 3m (b) 4m

(c) Sm (d) 7m

Find the perimeter of a square which
is symmetrically inscribed in g
semicircle of radius 10cm.

(a) /80cm- (b) 80cm
(c) 3J2—4-cm (d) lﬁﬁcnx

The area of the square on AC as a
side is 128cm?. What is the sum of

the areas of semicircles drawn on AB

and AC as diameters, given ABC is
an isoscles right angled triangle and

AC is its hypotenuse.

A
D
B C
(@) 327 cm? (b) 167 em?
©) 16cm’ (d) 32cnm?

An equilateral triangle circumscribes
all thc.cricles, each with radius 10cm.
W.hat is the perimeter of the equilatra
triangle ?




(a) 20 (2++3) om

(c} 60 (2+\,§) am

(d) None of these

In the following figure ABCD is a
rectangle with AD and DC equal to 1
and 2 units respectively. Two
quarter circles are drawn with cen-
tres at B and A respectively. Now a
circle is drawn touching both the
quarter circles and done of the sides

of the rectangle. Find the area of the
shaded region :

. D C
&
1
A 1 P 1 B
32 .
——square units
@ 115°

() 15—:;-square units

16 :
(c) 5 Square units

7 ;
e ts
) s moR

In the figure given below, AD

bisects » BAC. If the area of AABD
= 40cm 2 and AC = 3AB, then the area

of AABC

A
B D C
(@) 150cm?¥ (b) 100cm?
(¢) 120cm? " (d) 160cm?

Advance Maths- Where Concept is Paramount
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(b) 30 (248) en~ 7-

In the given figure ABCD is a ,
square. Four equal semicircles are
drawn in such a way that they meet
each other at ‘O’. Sides AB, BC, CD
and DA are the repective diameters
of the four simicircles. Each of the

side of the square is 8cm. Find the
area of the shaded region.

D ¥ s
3 o
-,

P C
o
o
e

A 7 4
(@) 32(x -2)cm?

(b) 16(x -2)cm?

(d) (%fr - 4) cm?

In the given figure, find the radius of
smaller circle (r) :

(c) (27 -8)cm?

'(a) (3-2v2)R o 22 -1)R

(c) (3 -242 ) R (d) None of these

Three circles of radius 42 +1,42 +1

and lunit, touch each other exter-
nally, then find the perimeter of the
sorrounded part by three circles.

@) 12’-(2-./5 +2) (b) -’-;—(Ji +2)
(c)- ;r(ﬁ +2)

(d) None of these




Hints and Solutions:
LEVEL-1

a1 102, 42
L) side=gyd "+ dg
9 P
+h+e 1541617
2 = E = g em

Aera (A) = /s(s-a)(s~b)(s-c)
w [24(24-15)(24 -16)(24 - 17)
= J24XOx8xT

- 24J§im2

4@ 3a=27=a=9%m
n
IR QO -

8.(c)

9.(b)

Area(A) = 2x(l + b+ 2x)

0y 2.5(116 + 68 + 5)

5(189) = 945m?

Area(A) = length(l)x breadth(b)

490

b=490 = b= m=20m

Perimeter = 2(1 + b}
= 2(20 + 24.5)
= 80m

Ratio of sides = Ratio of diagonag
=2:95

. Ratio of areas = (Ratio of sides)?

10.(a)

11.(c)

=4:25
Let the breadth = x - length = 24

x2x=578 = x*=289=x=17m .

length = 2x = 34m
Let the sides = 4x & 3x

. 4x.3x=432=>x=36=>x=6m

. sides=4x6and 3x6

= 24m and 18m

4|
-1 |

PN



Alternatively :- Let length = xang

breadth =y Bk o ;
4C ¥ i
150 3 ea of equilateral ﬁ=-—:*3-(3ide]2
New length =& 00 )3 %
= 93
As the area remains the same, the = side = 6cm
new breadth of the . elreumeradits of et
rectangle -  so, of equilateral 5 =
side 6
3x e 2[
x New breadth = x
% y N
So, =
. New breadth =2 1 area of circle ’“(2‘/5)1 — 127 eni?
9.(b) By the question, we have -
2
decrease in breadth =Y —%‘—’- = _;i a(r-n)’ = .”T
y/3 = 12 =2(r - n)?
% decrease in breadth = x100 o P {Jﬁ(r _ n)}2 _
=1_()£= 33%0/0 R {r-\fl_’(r—n)} { r+42(r—n)}=
Since, r + \5 (r —n) # 0, we have
r—2@r-n)=0
=Sp= =
V2-1
20.(a) Let length = width = 100m
If length = 160m, then let width =
X m
s.t. 160x= 10000
2 T 160 16 2
a
and Radius of circum-circle = “j-5= - width isreducedtoS'?%%
2 .2 21.(a) Larger Radius (R) = 14+ ¥
e Ra\tiot::f.'cu'ea=-'*;'W2=r2 =2lcm
mR° R Smaller Radius (S) = 7cm
. haded portion
_&/4_2_1_1'2 _ Area of shaded p
NI R el
. - 360° 360°

Advance Maths- Where Concept is Paramount
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= (3 - 2J§ )pzsq.unfts

.30 1x21-7%7) "
S5 24.(b)
= g-gx-}-x'?x'?(a)*
7 12
= 102.67cm’ 5 c
O
22.(d) P =V3.P = 2J3. Py = 5V3
1 :
J3 oA=—BC= radius
P=-§-a=P1+P2+P3=3J§ 2
— a=16 Area of the largest triangle
. Perimeter = 3a = 48m 1 —— 1 .
. =— =—X2XXX
23.(a) - 22 ' 2
=X
25. (b -
(b A B

Scanned by C?mscann



” AD=VAB - pp? _ [ 3
et 2 2 '
=146 =24/55% +d, -

- OD = In-radi
—73= J552 +dy? n-radius

I
= "‘XB 3 —]

=73 =552 +d,? 3%33=+3em

=732 552 = d,2 | ‘. Area of circle = 72

= d,? =(13+55) (73 - 55) =xy3%8 =37 sg.0m
Alternatively :

=128x18 |

gl Inradius(r) = -E———Q——JE

B | 25 25

27. (0 shncad sl 2L

: | 29. (a)

OC = 12cm AC = CB = 5cm

~.Radius ‘OA’ = Jacz + AC?

=122 +52 =144+ 25 i
X

=+/169 =13cm iitlera-

.. Diameter of circle ,

. _ 2 I'z \/5

=2x%13=26cm AD =.|x* —— =——xcm.

4 2
1 B x
OD=—x—Xx=—=Cm

3727 243

DB = DC = 3cm.

‘Nce Maths. Where Concept is Paramount
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4

23=32=>5='16
a___ll’b: 13,C=8

:._.'E— =l0=>Xx= loﬁcm' . Area of triangle |
a A | = s(s—a)(s"b)(s—c) |
x 10v3 ¢ |
. =___=_-—--=SCHL 2 16_..8
0D Y =\[1_6(16—-1)(16 13)( ) |
Alternatively : _ ﬁ6><5><3><8
a
circumradius(R) = 73 —8/30 sq am
" 32.(d) 2= 2(18 + 26)
= 10= "7 -
9 2><-2—2—><r=44><2 = r=l4cm
= a=10,3 | 7 . j
i s 2 :
i a 1043 - - Area of circle = 7T
» Iradius= 7= = S = =
2V3 23 =2 x14x14=616sg.cm
30.(d) Area of parallelogram 7
= base x height 33.(d) mr+2r=36
= 27x 12 = 324sq. cm. r
Again, . | =T -2E+2]=36
324 = 36xh % |
324 : ) |
#h--g_gcm =T 22;14]=36
\

31.(a) Let the sides of triangle be a, band
¢ respectively, 36 %7 - 1
s 2s=a+b+c=32 = '

= ll+b+e=32
= b+c=32-11=21___ (i

m 1 22 |
and b-c=5 (i) M=o e W WY %
By equations (i) and (ii) -
2b=26=b= 13 = 77sg.metre :
c=13-5=8

_Advar'we Maths- Where Concept is Paramount
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LEVEL - 2

Ar
€a of the Square = g2 = ,2

Areaof path=x (1 + b -
L S60 + 40 - 5) .

required ratio = 2% - 4.
- 5x95=475m? rallo= "y =dun

7.(b) - g

i
| . Total cost = 4735 x%: F 285 A
| o() Let length = 3x, then width = 25
, . (Bx+ 5)2x=2600= (3x+ 5)x= 1300 ¢
we, go through the option
option (¢} 2x = 40= x = 20 which B c
satisfy the above | S
equation -
- width = 2x = 40m Area of triangle = _@az
Note : you can also solve the above 4
equation. 3
3() Ina||gm,d?+d,*=2(a®+Db? == X8x8=16/3cr?

-, (16)2+d,? =[(1 1) +(13)°|x2

' ity 8
radius of incircle=r = =
of incircle=r ) \E 5 JE

= d,2=2(290)- 256 b d? = 324
= d=18cm 4

4.(d) Let the side of square = xand J3

the side of equilateral triangle = y Area of inscribed circle = ; ;2

: x’=3J§x[~J—§-y2 =:~xz=—(':1y2 ; (_j_]z 22 16
* 4 B) T3
x_3 — | ‘ x16
= y—2=>x.y—3.2 RequiredMEa=[16J__2221 ]
S.(b) Let the radius of circle be T’ . -
= 27r=247 1= 12 _ 1001x1.732-22)
: ﬁofcircle = 7 (12)% = 144~r 21
a of the rectangle = area of circle
- Vi : = 1017.372)=10950n
8.@) Area of the circle = 712 - =
= 7(2) 8.(c) A
=4r
The circle is cut to make a square
*. Perimeter of square = Perimeter of 5cm
Circle )
= 4a = 2mx2 B )
a=2xr = =a= =7 12cm

“dvance Maths. where Concept is Paramount
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x = 22cm ~ 22cm & length

preadth = ;2 + 6 =28cm
¥ = e f rectan
ac=112) +6 =13cm srea of circle = Area 0 gle
1 ' 28
area of AABC™ x12 % 9 _y P =22%
_ 30cm’? ) 92x28 7 =Tx4x7
1 " — 22
s C)*
alSOﬂreaOfﬂABcpz)c(A ] = r=7><2""‘1;c'11280m
piameter = &7~ +
- et ) Area of walls = 2(length
2 12.(a height
breadth) x Elg4m2
6 8 = 2(8+6)x3=¢
B }Es_h =30 = =T5=4§Cm A(I'Ca of two windows and a door
_ (side)?
| (] fores. AL EGRIE ;(ggﬁ) = 2[|_|-x I]+[2x 1 -12-) =6m’
= 576cm’ E e
Area of rectangle = length X . Area to be covered :
] breadth = 576 - 176 = 78m
it = 400cm’ - Area of paper = Area to be covered
| 400 50 =78 y
— Breadth of rectangle Y =7 — (lengthx breadth) of paper = 7
78
| = lﬁgcm = length of paper = T4 x100m
10.(d) Let length = 14x, then breadth = 156cm
g 156 x 25
. 2(14x+ 11x = 100 - cost = 100 = 739

| = 50x=100=>x=2

I- . Area of rectangular field= 28 x 22m’

i «  Area of circular field = 28 x 22m? 13.(c)
| = 7r?=28x22m? :

) _ 28x22
22

=28x 7 =7 x7 x4
= r=7x2=14m

X7

| s d=2r=2
11.(b) Let bxl:eadt?ln-l X, then length let radius of inner circle = r
= (x+ 6) A, B, C, D are the centres of t*
2(x +x+ 5) = 100 four outer circles
= 2x+6=50 - ABCD is a square of side 2R
Advance Maths. Where
h___ Fisr
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incirle’s di .. .
= 2R(J5 ~1) ©s diameter (d) =55 =75
circum-radius =
-* =2r=2R(/2-1) .
=r=RH2-1) J3 = circumcircle’s diamter
14.(b) Area of portion DFBOD = Area of
| portion DFBC area of DBCD D) =;23
': ; . NE]
- —x(10) —=x10x10 o
4 % L @ DR e e Ly
= 25750 "‘_fr‘*"J
= Area of portion DFBGD 17. (c) ABC is an-equilateral triangle with
-, . Area of portion DFBGD = (25 7 - 50) sides = 2cm
+ (257 - 50) Area of shaded region = Area
= 50x- 100 of AABC - Area of 3 quadrants.
.(a
i By
; "60“
F B [9=60° . .L-iBCtsanequilatﬁaltﬁangk]
B, i]
=—x4-3 axlx
= Cc 4 \ 6
3
D Sl
ABCDEF is a regular hexagon. 18.(a) Area of shaded region = Area of

quadrant - Area of AAOD
ar 1

Joining the centre O with verices
A,C and E, we get,

AAFE= AAOE = -4———?‘4*2
similarly, AOAC = ABAC
also, AQEC = ADEC _ _"'__x_:ﬁi._qza;-,-;_e}
1
AACE = -2-thc area of regular = 4(x —ljem®
hexagon. = 4(3.14-1)=4x2.14
= 8.56 cm®
16.(b) mwzh=£a (a= side of 4) 19.(c) Let side of OABCD = 2a
2 | .. side of OPQRS =
oo i A =
inra i ——r P2+ AS? a +a
dius o/3

4dvance Maths. Where Concept is Paramount
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e - 3 : : = = a T —et — s r=— — —— PR
Sk | e Y I " —-——-—-——!
- ] v ;
. =L : |
. - |

o i
For 3x+ 4y & Zq
21 (b) By puttil:lg P, et ’Oy Syien
J2a_ @ By puttting, ¥ ~ %
radius of circle ~ 2 V2 For 6x+ 8Y = O 15
[ AXYZ = ' tting x= 0, Y=
- Sldeoi? c;rcumclrcle of AXYZ B¥ =10
b
R Y
L A
b @& 5 a_ _{—2_ C(O.%’)
B 2 b 3 A\ :
(0,3)
22 X'e— B(16.0)
. o= O ,
K | B(4.0)
20.(a) "
p X D e
8cm 10cm 8
ci= M c y
eem - Areaof AOCD=—x0Dx0C
Side of maximum sized square 2
-{?i]ﬂ —ﬁmz =—1—X10><E:Z§
-, area of square 7 49 0 5 9
Alternatively, let side of largest .. Area of AOAB
square = x 1
AP = (8 - yjem and MC = (6 - x)cm =—§><OB><OA
in D ABC and D DMC,
£C= £C = (common) g a=D
D ABC ~ D DMC, .
L_BC_AB _ 6 8 -, Area of trapezium = %—6
“MC DM 6-x x
_75-12_ 63 |
#3X=24—4x=;»x=gian 2 . ) = 31.5sq.unuts
7 l *
w27 22.(c) Side of the first square = JArez
area of square = = —em?
49 - =200 = 102metre
Its diagonal = 2 x side
Mml ice Maths- Where éonéépt is P, _ _ . | /@
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=10v2 x2

. Diagonal of new square

—2 %20 =202 metre

=éx 2 %2042

Side of square — \/484 =22 ecm

*. length of wire = 22 x 4= 88cm

JI2RT = 88:)2:-:-2-%%:’(1‘:88

23.(d) o

88x7
S =14cm
TI=0x22
+. Area =z 1? )
=_273 «14x14=616sgcm.
24.(b) Let the side of parallelogram be 5x
and 4x
Base x height
= Area of parallelogra = 5xx 20 27.(c)
= 1000 e
_looo
= X% 5%x20°
-. Sides = 50 and 40units N
s 40xh = 1000 S
o
1000 ) -
= h= 40 = 25 units M
25. (b) 28. (b
" (5
60
B D

C

Side

T =10cm -

AB = AD = 10cm

ZABD =/ ADB = 60°

Area of the rhombus

=2x—? :-<(}3¢B)2

3

=2x—x10x10
4

=50y3cn?

Area of the shaded region
Area of square of side 6cm - 4xa
right angled sector

:36—-4}:7?)(32

=36—-9r=9(4—m) sq. cm.
Let the breadth of floor be x metre.

~. Length = (x + 20)metre
. Area of the floor = (x + 20)x sq.metre

In case 11, -
(x+ 10)(x + 5) = x{x + 20)
x® + 15x + 50 = x* + 20x
20x= 15x+ 50

5x =50

x= 10 metre

C

900

L2
A 0
/ACB = 90°

Advance Maths- Where Concept is Paramount
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AC=CB=Xcm
AB = 14 cm
From AABC
AC? + BC? = AB?
- R+ =14
— 2x%=14x14
- 3 =14x7
= X= J14x7 =7J§Cﬂ'l
|
- Areaaf ARG =5 XABKEC
=%x7J§x7J§=499q.an
29.(b) Perimeter of semi-circular region =
18cm
= ar=2r=18
= r@+2)=18
22 36]
il r( 7 +2] [ =
18x7 7 1
= =—=3—cm
= T="38 "3 B
LEVEL - 3
X
1.
(a) <> .
* 40m
5 v
60m——
Total area of park = 60 x 40
= 2400m?

and area of lawn = 2109m? ive
. n
area of the cross roads = 240((52 10&

=291m?
= 3[50+40-x)=291 =

Advance
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=

U 4y

2.(d)

2 _100x+291=0
(Jna--‘-"3‘7)“""'3}z .

o+ = 3_0.1'-97 .
3 [nx= g7 is not possible]
x=9 b

A B
/
f 1
/ Ix
,!
— -
D O C

of circle = 10cm
In AOCB, OB%? = 0C? + BC?

2
o (%] +2-qon
2 i
5x> ;
=2 4 =100 = x* =80
= x= 45cm _
Hence, perimeter of the square
ABCD = 4x
= 16+/5
3.(b) LetAB=BC = x, then AC=J2x

But AC= /128 = 82cm

P2x= 8J2 = x=8cm
Area of semicircls

1 (2} 1 (xY
2“[2] +§“[‘§]‘
1 9 |
3" [2x16)

16 7 cm?




4.(c) =20 (2 +/3 ) cm

AB = BC =AC = 20(2+3)

. Perimeter of AABC = 60(2 + \@)cm

Let radius fo the circle is T’ units
OP=(1-1),0A=(1+r) and AP=1
In AAOP; OA? = AP? + OP?

D.

PQRS is a rectangle. A
PQ =10+ 20 + 10 = 40cm

; > Q4P =1+ (-rf '
: | |
= Ir= Zumts
for AP,
: 1)
| A T - Area of smaller circle = W(Z]

/A=60° £PST=120° -
190° - T square units
h 2 | Sum of the area of the quarter
and /PAS = £SAT =30° _ T w W ,
_ circes =7 + 212 square units
. Inp PSA , tan 30° __f_S___lE_
- B4 SR AR SUT0p AP . . i
10 Area of shaded region = 2-|7¢ * 2
= AP=
tan 30° 9
. i E 0-23 i .t
= AP = 1043 2 6" square units
Similarly ; Among the option choices, option
QC =103 (b) is closest.
. ACE PQ +AP + QC . -]; x(BD]x(OA)
. 6.d) Areaof AADC 1, (nc)x(0A)
: 2

Ad
Yance Maths- Where Concept is Paramount
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T e N e

4

—]

AB_1 (:-.ADiSﬂleangle

BB

8.(c)
4 pisector
AC S Lm0 2
3 x 40 = 1200m

—, Areaof AADC =

7.(8)

e |
dvance Maths. Where Concept is Paramwnt

A

Let area of each shaded portion = x
and area of each unshaded portion =

Yy
total area of square = (8)?
=64 cm?-

4(x+y) =64
x+y=16 -----muu- (i)
Again in a semicircle,

AOB=x+y+ x= —21-7rx(4)2 |
2x+ty=8x (i1)

From (i) & (ii) we get.
x=87-16 = 8(z-2)

. Total area of shaded region

= 32(x-2)cm?

Scanned by CamScanner

i Dopprx is a Square Of Side R
= - %

OT =.2R
Similarly, AQTM

0O R

is a square of sider,

P

-0

., AT = or
. OT =0A + AT

::; @R=(R+r)+\f§r
— (ﬁ—l)R=(1+‘\/§)r

:/{—;;11 R=(3-2J§)R

—
—

o

9.(b)




AB = 2(y2 +1) and AC = BC Answer -Key
=9+,
*42 LEVEL - 1
B2=4(J2 +1 -
A (‘F : )2 , 1. (b) 2. (c) 3. (d)
C? = BC?2 = 4. (El) S. {d) 6. (a)
:an'dA (2+'J§)2 7. (a) 8. () 9. (b)
So, it is clear . 10. (a) 11. (c) 12. (d)
AB? = AC* + BC ! 13. (a) 14. (b) 15. (d)
ie. ABC is an isosceles right angled 16. (c) 17. (a) 18. (c)
triangle. 19. (b) 20. (a) 21. (a)
. ,sACB =90° and « CAB 22. (d) 23. (a) 24. (b)
= /ABC = 45° 25. (b) 26. (c) 27. (c)
- 28.(d  29.(a) 30. (d)
. required perimete =2r(¥2 +1) = 3l.(a)  32.(@ 33. (d)
B . LEVEL-2
+2‘JT(-J§+1) 3600+27r><1x 360°
1. (a) 2. {e) 3. (b)
= 2){21:(\/5 +1)-—1-+ 2% 1 4. (d) 5. (b) 6. (a)
& 4 7. (b) 8. (o 9. (d)
10. (d) 11. (b) 12. (a)
- Z(z+141) 13.(  14.(0) 150
16. (b) 17. (c) 18. (a)
’ %(«E +2) 19. (¢ 20. (a)
. LEVEL - 3 |
1. (a) 2. (d) 3.(b)
4. (c) 5. (b) 6. (d)
7. (a) 8. (c) 9. (b)

e
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