Chapter 20. Mensuration II

Ex 20.1

Answer 1.
iYHeight = 12 cm, radius =5 cm

Curved surface area = (ﬂ'ﬁ )

-%:':Sx-\.‘122+52
.%;:5:4159

202

- —x5x13
7

= 24,29

Curved surface area = 204.29 cm?

Total surface area = area of circular base + aurved surface area

= rz+|:rm)

-%::5:5&0429

= 78.57 + 204. 29
= 282,86

Total surface area = 282.86 cm?

volume = %x(:r“)xh

-%x%xSxExﬂ

= 314,29
volume of the cone = 314.29 cm®



ii) Height = 15 ¢cm, radius = 8 cm

Curved surface area = (ﬂ'ﬁ ]

-$x8x4152+82
-%:axﬁg

2

= —x8x 1/
7

= 427 .43

Curved surface area = 427.43 cm?

Totd surface area = area of drcular base + curved surface area

= m’z+‘vm)

-$x3x3+42?.43

= 201.14+ 427.43
= 628,57

Totd suface area = 628.57 cm®

Volume = %x(:r“):-:h

- %x %x Bx8x15
= 1005.71
volume of the cone = 100571 cm®



iv) Height =8 cm, dameter = 12 cm

Diameter = 12 cm = r=6 cm

Curved surface area = (:r-\ﬂ? + rzl

-Exﬁxd§+6’

7
-?:Exdiﬂﬂ

22
-=x6x10
?K x
- 188.57

Curved surface area = 188,57 cm?

Tota surface area = area of drcular base + curved surface area
= :rh(:rﬁ]

-%xsxsnaﬂ.s:ﬂ'

=113.14 +188.57
=301.71

Tota surface area = 301.71 an®

Volume = %x(:r’)xh

1 22
-ExTxExﬁxE

=301.71

volume of the cone = 301.71 cm?®



Answer 2.

12cm

Yolume of the cone = 154 cm®

1
ﬁgx(ﬂrljxh= 154

:}%x(ﬂrzj x12 =154

e 154x3x7
12 x27
—r2=12.25

=i 2 BErr

Fadius of the croular base of the cone is 3.5 cm



Answer 3.

\ 15cm

12cm

Slant length =1 = 15 cm
Height = h = 12 ¢m
Radius of the base =r

We lnow,

12 = h? 412
=it Pep?
=t ERE
=r=+15-12°
= =9cm

RPadius = 9 cm
Yolume = %x(*ﬂ:rzjxh

= %x3.14x9x Qi1
= 1017 .36cm?

volume of the cone = 1017.36 cm?®



Answer 4.

.r’f \ Ecm

12em

Oiameter = 12 cm = r=6cm

Curved surface area = [nrnfh;‘ + rz)

=$x6x1.'82+62
=$x6x«¢100

=%x6x1€l
7

= deE o

Curved surface area = 188.57 cm®



Answer 5.
2 2w N

. TP 4

Diameter of the eylinder = 12 m = radius =6 m
Curved surface area = circumference of the base x height
= 2nr =h
=2x % “ g =10
7
= 377.14m?

Curved Surface Area = 377,14 m?

Total surface area = Curved surface area + (2 x base area)

= 2urh + 2m?
= z2ur(h+r)

= 2x$x6x(1[ﬁl+ 5]
_ zxg?_zxax 16
= 603, 42m?

Taotal Surface Area = 603,42 m?



Answer 6.
Let radius of first cone be 3r and height be h, then radius of second cone will be
r and height will be 3h.

Wolume of cone = %x(nr’zjxh

volume of first cone

Fatio of volumes of cone =
wvolume of second cone

1
= x (3} )xh

lx{:n:r“jx?h

= 1r*h

Ratio of volumes of cone = 311

Answer 7.

The base drocumferences of the cones are equal, therefore the radius of base are
equal.

Let radius be r.,

Ratio between slant heights = 5:4

Let slant height of first cone = 5x and of second cone = 4x
Curved surface area of cone = arl (where | = slant height)
Ratio of curved surface areas =

o ox S
o x <

Il ln

Ratio of curved surface areas = 5:4



Answer 8.

Wolume of cone = %x(:n:rzjxh

1
:}?5n=§xnx5x5xh

Height of the cone =9 cm

Answer 9.

Curved surface area = 710 cm?®
Radius (r)of base = 11.3 cm

Let slant height be |

Lol =710

j%xliixh?iﬂ

F10x 7

T 11l3x22
=|=19.99cm = 20cm

The slant height is 20 cm.



Answer 10.

Curved surface area of the tent = 264 m?

Slant height (1) = 12 m.

= qrl = 264
:>¥><F><12=264

264 %7
r' e

S 22x 12
= =7Cm

Radius of cone =7 m
Let b be the vertical height.

We know,

2 =r*+H
=h=y2-17
=h=-AZ-7
=h=J144- 49 - 55

=h=975m

Yertical height of cone = 9.75 m



Answer 11.
irculer base =160m?*

ar* = 160

_,_ [[60x7

=51 = 450,900 = 7.134m
Therefore, radius =7.134 m

Capadty or volume of the tent = 600 m®

1
=xrh =600
3:

a%xz—:x?JSx?Jth-EDD
G00x3Zx7F

7.13x7.13x22
=h=11.265mM

=h=

Therafore, vertical height = 11.265m

iow slant height (1) =

."-qlr!+h!

=1 = 47.134% + 11,265°
= | = J177.624 = 13.327

Therefore, slant height = 13.327 m

The curved surface area =
22 2
xr -Tx?.134x 13,327 = 29E.9m

Hence, the area of the canvas = 298.9 m?



Answer 12,
'md radius of the hdlow cylinder =r = 3.5cm

Height=h =21 cm
Thickness of the metal = 0.5 cm

Therefore, Outer radius = R = (3.5+0.5) cm = 4cm
Now, Volume of metal used = *(R*-r?)

- Z521x(#-35)

- 2121 x(16-12.25)

- % %x21x3.75
- 247.5cm?

Volume of metal used = 247.5 cm?®
Therefore, Volume of cone = 247.5cm? and height = 7 cm
Let ri be the radius of cone.

=~ Volume = %:rl’h

%uri‘h -247.5

#%x%xri‘x?- 247.5

247.5x3x7
22x7

=ri? = 33.75

=rl=58cm

=

=ri -

Radius of the cone = 5.8 cm



Answer 13.

{eight of the cylindricd part =H =8m
Height of the conical part =h =4 m

Diameter = 14 m = radus =r=7m

Slant height of the cone =1 =

| = JFZ+H°
| = NP+ &

| = |65 = 8.06m
Slant height of cone = 8.06 m

Area of the canvas used = Curved surface area of cylinder + curved
surface area
of cone

- 2xrH + =1l
-[2:%::?::3}[%:?:&05]

= 352+ 177.32
= 520.32m?

Areg of the canvas used = 529.32 m?



Answer 14.

Height of the cylinder =h =5 m

Slant height of the cone =1 =53 m

r==21m

Diameter = 42 m = radius

Area of the canvas used = Curved surface area of cylinder + curved
surface area

of cone

= 2arh + arl
= [2x§x21x5}+[§x21x53}

= 6E0+ 3493
= 4158m?*

Area of the canvas reqguired = 4158 m?

Answer 15.

Height of the cylinder = hl = 32 cm
Radius of bucket =r1 = 18 cm
Height of conical heap = h2 = 24 cm

Let radius of conical heap =r2

Wolume of sand in the budet = volume of sand in conical heap

1
3
:‘,>18x18x32=%xr22 ¥ 24

=gxri?xhl=2xgxr2* xh2

. 1036283
24

=2 = 1206

=2 = 3Gcm

Radius of the conical heap = 36 cm



Ex 20.2

Answer 4.

Surface area = volume

= 4nr? = im&
=

= 3r? =3

=r=>3

Radius of the sphere = 3 units

Answer 5.

Diameter of circle = 2.2 cm = radius =r = 1.4 cm

Area of a drcle = g2

n{1.4Y
1.967

Surface area of sphere = 4nr?
Given,
surface area of sphere = Area of the circle

= 41’ = 1,967

:>r2=1'96
El
= =049

= F=0.7cm

Radius of the sphere = 0.7 cm



Answer 6.
lid sphere =9 m

volume of sphere = %:r“

-;::?::9:-:9::9

= 3054.857M ...

Diameter of cylindrical wire = 4 m

Therefore, radius =2 m

Let length of wire be h

- Volume = xr*h
- E:t:2x2::h

From (i) and (ii)

:@-3054.&9
_ . 3054.857 x7

88
= h= 243m

Length of the wire = 243 m



Answer 7.
\adius of sphere = 9 an

VYolume of sphare = %r’

4 22
KX INIxD
3 7

= 3054 .857cm® = 30,55 x10%m!.......... (N

Diameter of oylindrical wire = 2 mm
Therefore, radius = 1 mm = 0.001 m
Let length of wire ba h

= Volume = ar?h
- ?: 0.001x0.001xh
= 3. 14Zhx10*m........... (i)

From (i) and (Il )

= 3.142 x 10*h=30,35x 10™*

30.55x 107
=h- S 1ex 107
=h=972m

Length of the wire =972 m

Answer 8.

Let r be the radii of sphere and cone,

wWolume of sphere = %an = %nrzh (h= 2r for sphere)

Yolume of cone = %nrzh

But h = 2r for sphere
Therefore, h = 2r for cone also.

Hence, proved,



Answer 9.
Let r, h be the radius and height of Cvlinder, Cone and Sphere,

volume of cylinder = arh

wolume of sphere = %:ﬂ:r3 (h= 2r for sphere)

wolume of cone = %:n:rzn

1 4
o Zwh o S
o 3'1[ 311:

The volume of a cylinder is three times the volume of a cone with equal height

and radius. The volume of a sphere is two times the volume of a cone with equal
height and radius,

So the ratio of volumes is 3:1: 2,



Answer 10.
f spherical marble = 1.4 cm

Therefore, radius = 0.7 cm

Volume of one ball = g::rEI

.%: :x[D.?]acms ......... (i)

Diameter of beaker =7 cm
Therefore, radius = 3.5 cm

Height of water = 5.6 cm

Volume of water = 7r?h

=nx(3.52x5.6cm.......... I

_ Vdume of waber
No. of bells dropped = ~alume of bal

_xx(3.5f x5.6
.}
3* xx (0.7
_ 3x(3.5f'x5.6

4x(0.7Y
= 150

MNo. of balls dropped = 150



Answer 11.

Radius of sphere = 10 cm

wWolume of sphere = %mﬁ

g 22 3
—Ex?xll:lxlﬂxlﬂcm

= 4190.47 6cm?

Therefore, volume of water = 4190.476 cm?

RFadius of base of cylinder = 20 cm
Let h be the height of the water

= = 4190.476

ﬁi—szDXEth= 4190, 476

= 1257.145h = 4190. 476
=h="3.33cm

Increase in water level = 3.33 cm



Answer 12.
one = 8 cm

Radius = 5cm

Voume = %:r%

1 22
-Ex?xSxEchm:

4400
- —m
21

Therefore, volume of water that flowed cut =

1 4400
4721

1100
-5 o

cnt

Redius of each ball = 0.5¢m = Lem

Voume of & ball = %:r‘

Therefore, No. cf balls = Mq—% -

Hence, number of lead balls = 100



Answer 13.

Radius = 10 cm

Total surface area = 3u?

= 3x¥x 10% 10cm?®
= 942 260

Wolume of hemisphere = %m’S

= %x3.14x 10% 10% 10cm?®
= 2093.3cm?

Total surface area = 942.86 cm® and volume = 2093.3 cm®

Answer 14.

Diameter of the hemispherical dorme = 10 m

Therefore, radius of dome =5 m

Curved surface area = 2nr

=2x$x5x5

= 157.14m?

Cost of painting one sq. metre = Rs, 1.40
Cost of painting 157.14 m® = Rs.(1.40 x 157.14)
= Rs 219,99 = Rs 220

Therefore, cost of painting the dome = Rs 220



Answer 15.

Diameter of the sphere = 3% CIm = gcm

Therefore, radius = gcm

Total curved surface area of each hemisphere = S

Total curved surface area of each hemisphere = 26,19 cm?

Answer 16.

diameter of the room = height of the hall = 2r =h
Wolume of the hall =
Butr = h/2
h* 2 h*
:}TE:]. h+§'ﬂ:§ =5236

3
=’M1:E +£:rrh]=5236
4 24

1 2
= 'JT-hBl:E + i) = 5436

5236 % 24
=
L a_ 5236x24x7
Sx 22
=k = 4998

=h=17.09m
Height of the hall = 17.09 m

= P =




Answer 17.
Inner diameter = 8 cm
Inner radius =r = 4 cm

Outer radius = R = dcm + 1om thick material = 5 cm

Wolume of hemisphere = %'ﬂ:r3

Required Volume = %n(RS -r¥)

%m(?- 4
%xﬁ-l
7

_4
3
4
= _x
= 255 aom®
Fequired volume = 255.6 cm”®
Answer 18.
diameter = 8 cm
Therefore, Radius (R) = 4 cm
Intemal diameter = 4 cm

Therefore, Radius (r) = 2cm

Volume of metal used = g:(Ra -9

4 22
-§x7x(43—23)

4 2
-EX?XSE

Diameter of the cone = 8 cm
Therefore, radius = 4 cm
Let height of the cone = h

_1 1 22 352h .
Uduma = Eﬂ'—q-l Ex?x4x4xh T ----- (il)
From (i) and (ii)

352h
:T-E‘Eﬂ.ﬁﬁ

= 352h = 4927.86
=>h= 13.99an = 14cm

The height of the cone = 14 an



Answer 19,
:ternal diameter of hollow sphere = 12 cm

Externd radius =R =6 cm

Internal diameter of hollow sphere = (12 -4)cm =8 cm

Internal radius =r =4 cm

Volume of metal used = %:(Rﬂ— rd)

A2 -
-Sx?x(ﬁa 4%y
4 22
-Ex?xISE

= 636.95cm?
Volume of metal used = 635,95 cm® = volume of sdid sphere

:gu’-sas.gs

4 22
= S 2 xP = 636.95
3 7
636.95x3x7
=r - dx 22
= - 151,99 - 152

=r = 5.34cm

Radius of the solid sphere = 5.34 cm



Answer 20.

us of hemispherical part(r) =35 m= Em

2

Volume of conical part = g: % m? (2/3 of hemisphere)

Let height of the cone = h
Then,

1 2x 535
37 N= 5%

1 22 7 7 2x539
2gxgxgxzxh-5F
_539::2:2:(?::3

Sxbx22x7x?

14 2
=ha= ?m - 4§m- 4.67m

=h

Height of the cone = 467 m

Surface area of buoy = 2ar+ =l
But | = 2 + h%

-7
2 3
_fas 16 _ [1235 35
14 9 Y 36 6
Therefore, Surface area =

22 7 7 22 7 35
-[EKTZ§I§]+[T?:EIE]ITF

= 141,17m?



Answer 21.
1e solid oylinder (r) =2 cm

Height of oylinder (h) = 45 em

Volume of cylinder = ar’h

- %xzxzx-ﬁlﬁ

_ 3960

= cm®

Diameter of metallic sphere = 6cm

Therefore, Radius {r1) = 3 cm
VVolume of sphere = %(ri)a

- ﬂxExSxSxS

3 7
792
-TUTF

Therefore, No. of spheres = B?D-r%-S

Nummber of spheres that can be made =5

Answer 22.
lius of cone =15 cm

Height of cone = 35 cm
Curved surface of the cone =

| = AF2+h2 = 415284+ 362 = 1521 = 39

Curved surface of cone = ?Ex 15x 39 = 1838.57 Icm*®

Curved surfaca of cona = aurved surface of sphere

=5 dar? = 1836571
=>4=$xr= - 1638.571

1838.571x7
4y 22

=>r = 14625

= r=12.059cm

The radius of the sphere = 12.09 cm

= ol
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