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Exercise 20A

Question 1.

The height of a circular cylinder is 20 cm and the radius of its base is 7 cm. Find :
(i) the volume

(ii) the total surface area.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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For a circular cylinder,
Height =h =20 cm
F.adius of the base =r = 7cm

(i) Wolume of a cylinder = 2rh
=2?—2x?x?x2l:l cm®

= 3080 cm®
(iNTotal surface area of a cylinder = Zarlh+r)
_2x ;;_zx?{zm 7) cm?
=2x22x27 cm®
- 1188 cm?

Question 2.

The inner radius of a pipe is 2.1 cm. How much water can 12 m of this pipe hold?

Solution:

Inner radius of pipe = 2.1 cm

Length of the pipe =12 m = 1200 cm
- volume = orh
- z—?zxz.lxilx 1200 cm?

= 16632 cm?®

Question 3.

A cylinder of circumference 8 cm and length 21 cm rolls without sliding for 4% seconds at the rate of 9 complete rounds per second.
Find

(i) distance travelled by the cylinder in 4% seconds, and

(i) the area covered by the cylinder in 4éseconds

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Circumference of cylinder = 8cm

Therefore, radius= — = ="' -~ “cm

Length of the cylinder (h)= 21 cm

=y

[T 4

|
R S I

(i} If distance covered in one revolution is 8 cm, then distance coverad in @ revolutions = 9w 8 =72 cm or distance covered in 1 second = 72 cm.
) . 1 9
Therefore, distance covered in 45 seconds = 72 x 5 cm = 32<4 om

(i) Curved surface area = 2qrh

Area covered inone revolution = 158 ¢m?
Area covered in @ revolutions = 168 cm2x9 =1512 cm?2

Therefore, area covered in 1second = 1512 c¢m?2

Hence, area covered in 4% seconds = 1512 cm® xg = 6304 crmP

Question 4.

How many cubic meters of earth must be dug out to make a well 28 m deep and 2.8 m in
diameter? Also, find the cost of plastering its inner surface at Rs 4.50 per sq meter.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Radius of the well = % =1.4m

Depth of the well = 28 m

Therefore, volume of earth dug out = g1 2h

_ §x 1.4x1.4% 28
_ 17243

100
= 17248 m?

Area of curved surface = 2qrh

=2x % x1.4x28

= 246,40 m*

Cost of plastering at the rate of Rs 4.50 per sqm
=Rs246.40 x 4.50

= Rs1108.80

Question 5.

What length of solid cylinder 2 cm in diameter must be taken to recast into a hollow
cylinder of external diameter 20 cm, 0.25 cm thick and 15 cm long?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

€IndCareer

External diameter of hollow cylinder = 20 cm
Therefore, radius = 10 cm

Thickness = 0.25 cm

Hence, internal radius = (10-0.25) = 9.75 cm

Length of cylinder (k) = 15 cm

»Wolume = gh(R% - r¥) = mx 1510% - 9.75%)
= 157{100 - 95.0625)crm®
= 151 % 49375 cm?

Diameter =2 cm
Therefore, radius (r) = 1 cm

Let h be the length
then, yolume = 1r*h = a(1l = 1)h = ah

Mow, according to given condition:

mh = 15nx 49375
=h=15x49375
=h=74.0625

Length of cylinder = 74.0625 cm

Question 6.

A cylinder has a diameter of 20 cm. The area of curved surface is 100 sq cm. Find:
(i) the height of the cylinder correct to one decimal place.

(ii) the volume of the cylinder correct to one decimal place.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Diameter of the cylinder = 20 cm
Hence, Radius (r) = 10 cm
Height = h cm

(i} Curved surface area = 2qrh

s 2arh = 100 cm?
iEx?x 10xh = 100

1007 35
T 22x10x2 22
=h=16cm
[ii) Volume of the cylinder = gr34

= %xl@xl@xl.ﬁ

=h

= 5029 crm®
or
= E ¥ 10% 10 E
7 22
= 500 cm®
Question 7.

A metal pipe has a bore (inner diameter) of 5 cm. The pipe is 5 mm thick all round. Find
the weight, in kilogram, of 2 metres of the pipe if 1 cm3 of the metal weights 7.7 g.

Solution:

@’II IVdl TCl

Inner radius of the pipe =r=52=2.5cm

External radius of the pipe = R = Inner radius of the pipe + Thickness of the pipe

=25cm+0.5cm

=3cm

Length of the pipe =h =2 m=200 cm

Volume of the pipe = External Volume — Internal Volume

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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R - wrh
E(Rz - rz)h
’.II{R - r]{R + r]h

- 2(3-2.5)(3+2.5)x 200

_ ﬁx 0.5% 5.5x 200

= 1728.6 cm®

Since 1cm® of the metal weights 7.7 9,
". Weight of the pipe = (1728.6 x 7.7)g = (1728.6x7.71000) kg = 13.31 kg
Question 8.

A cylindrical container with diameter of base 42 cm contains sufficient water to
submerge a rectangular solid of iron with dimensions 22 cm x 14 cm 10.5 cm. Find the
rise in level of the water when the solid is submerged.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Diameter of cylindrical container = 42 cm

Therefore, radius {r) =21 cm

Dimensions of rectangular solid = 22cm » 14cm x 10.5cm
Volume ofsolid == 22 x 14 % 10.5 cm®......(D

Let height of water=h

Therefore, volume of water in the container = 24

- ?xEllexhcm3= 22x 63hem® ... (i)

From (i) and (ii)

22xB3h=22x14x 105

22 x14x 105
22 % 63

=h=

=h=

)]~

=h= 2% or 2.33 cm

Question 9.

A cylindrical container with internal radius of its base 10 cm, contains water up to a
height of 7 cm. Find the area of wetted surface of the cylinder.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Internal radius of the cylindrical container = 10 cm
Height of water = 7 cm

Therefore, surface area of the wetted surface =

2arh + r?
=ai2h+r)
= 2—5x10x[2x?+ 10)

= —2?:] x 24

= 754.29 cm?

Question 10.

Find the total surface area of an open pipe of length 50 cm, external diameter 20 cm and
internal diameter 6 cm.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Length of an open pipe = 50 cm

External diameter = 20 cm = External radius (E) = 10 cm
Internal diameter = 6 cm = Internal radius (r) = 3 cm
Surface area of pipe open from both sides =

= 2nRh + 2arh
= 27h(R + 1)

= 2x§x5@x(10+ 3

= 4085.71 cm®

Ares of upper and lower part =
= 2n(R* -r%)
—Ex?x[il:lz 3%

= 2x§x 91

=572 cm?®

Totalsurface area = 4085,71 +572 = 4657.71 ar

Question 11.
The curved surface areaof aconeis {2320 cm?2 If the radius of its base is 56 cm, find its height.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Ratio between height and radius of a cylinder = 3:1
Volume = 1029 cm® e (i)

Let radius of the base=r
then height = 3r
SWolume = rth = merfxSo= 3 (i)

from (i} and (ii)

S = 1029

5 _ 1029n _ 343
3n

r=7

Therefore, radius = 7 cmand height=3x7 =21 cm
Mowy, total surface area =

Zuih+r)
=2x$x?x(21+?j

=2x2—?2x?x28

= 1232 cm?

Question 12.

The radius of a solid right circular cylinder increases by 20% and its height decreases by
20%. Find the percentage change in its volume.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Let the radius of a sdid right drcular cylinder be r = 100 cm

And, let the height of a solid right circular cylinder be b= 100 cm

- Wolume (original) of a solid right draular cylinder = orh
=1 x({100) x 100
= 1000000« cm?

New radius =r = 120 cm

Mew height =h' = 80 cm

~Wolume (New) of a scolid right drcular cylinder = o'’
= 1x (1207 x 80
= 1152000 ¢ cm?®

o Increase in Volume =New Volume - COriginal Yolume
= 1152000 = cm® - 1000000 & cm®

= 152000 & cm®

Thus, Percentage change in volume = Inqggse in Volume x 100%
Criginal Yolume

K]
_ 152000 mem® oo

1000000 & o
15.2%

Question 13.

The radius of a solid right circular cylinder decreases by 20% and its height increases by
10%. Find the percentage change in its :

(i) volume
(ii) curved surface area

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Let the radius of a sdid right draular cylinder be r = 100 cm
And, let the height of & solid right circular cylinder be b= 100 cm
»Wolume (original ) of a solid right droular cylinder = arh
=1 x{100) x 100
= 1000000 ¢ crm?
Mew radius = r = 80 cm
Mew height=h'= 110 cm
» Wolume (Mew) of a solid right drcular cylinder = o'
Tx (80P x 110
704000 cm®

~ Deaeasein Volume = Criginal Wolume - Mew Yolume

= 1000000 © cm® - 704000 ¢ om®
- 296000 1 om®

(i) Percentage change in voume = Decrease in Volume x 100%

Original Wolume

_ 296000 x cm® 50,
1000000 & cm®

= 29.6%

(ii) Curved surface area (Original) of a solid right circular cylinder
=2Tmrh
=2mx 100x x 100
= 200001 cm?
Curved surface area (New) of a solid right circular cylinder
=2mr'h'
=2mx80x x 110
= 176001 cm?

Decrease in curved surface area=0riginal CSA - New CSA=(20000T — 17600T) cm? = 24001 cm?

. Decrease in curved surface area
Percentage change in curved surface area = x 100%

Original curved surface area
2
_ 2400mcm % 100%
20000T cm?

=12%

Question 14.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Find the minimum length in cm and correct to nearest whole number of the thin metal
sheet required to make a hollow and closed cylindrical box of diameter 20 cm and height
35 cm. Given that the width of the metal sheet is 1 m. Also, find the cost of the sheet at
the rate of Rs. 56 per m.

Find the area of metal sheet required, if 10% of it is wasted in cutting, overlapping, etc.

Solution:

Height of the cylindrical box =h = 35 cm

Base radius of the cylindrical bax = r =10 cm

Width of metal sheet = 1 m = 100 cm

Area of metal sheet required= Total surface area of the box
= Length x Width = Zarr + h)

= Lengthx 100 = 2 x 2;,—2 x 10(10 + 35)

:>Ler‘|gthx1[][]=2x2?—2x1[lx45

= Length = 2x22x10x 45 28.28 cm= 28 cm

100 % 7

o Area of metal sheet = Length x Width = 28 x 100 = 2800 cm® = 0.28 m*
o Cost of the sheet at the rate of Rs.56 per m* = Rs. (56 x 0.28) = Rs. 15.68

Let the total sheet required be x,
Then, x - 10% of x = 2800 cm?

:»x—ﬂxx=28DD
100

= G = 2800
=w=73111 cm®

Question 15.

3080 cm3 of water is required to fill a cylindrical vessel completely and 2310 cm?® of water
is required to fill it upto 5 cm below the top. Find :

(i) radius of the vessel.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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(ii) height of the vessel.
(iii) wetted surface area of the vessel when it is half-filled with water.

Solution:

Let r be the radius of the cylindrical vessel and
h be its height,
Mow, wolume of cylindrical vessel = Volume of water filled in it

= qrh = 3080
:»?wthﬂoeo

=r‘xh=2980 ..00)

Wolume of eylindrical vessel of height 5 cm = (3080 - 2310) cm®
=’ x5=770

:>2?—2xr'2><5=??[]

=r‘ = 49
=r=7cm

Substituting r* = 49 in (i), we get
49 xh = 920
=h=20cm

Wetted surface area of the vessel when itis half-filled with water

= 2arh+ w?
= mi2h+r)

- 2_?2 « /2210471 L. [Half—ﬁlled = Height = 2_; =10 cm}

= 22 %27
= 524 crm?

Question 16.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Find the volume of the largest cylinder formed when a rectangular piece of paper 44 cm
by 33 cm is rolled along it :

(i) shorter side.
(ii) longer side.

Solution:

Length of a rectangular paper = 44 cm

Breadth of a rectangular paper = 33 cm

(i1 'When the paper is rolled along its shorter side, i.e. breadth, we haw
Height of cylinder =h = 44dom
Circumference of cres-section = 2ror = 33 cm

:‘>2x$XF=33

r_33x?
S 2x22

~ Wolume of cylinder = orh = ? x5.25%x5.25x 44 =3811.5 cm®

=525 cm

(ii1wWhen the paperis rolled along its longer side, i, length, we have
Height of cylinder =h = 33am
Circumference of cres-section = 2ror = 44 cm

jzx%xr=44

-~ Wolume of cylinder = or#h = ? x 7 x 7 x33=5082 cm®

Question 17.

A metal cube of side 11 cm is completely submerged in water contained in a cylindrical
vessel with diameter 28 cm. Find the rise in the level of water.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Clearly,
Yolume of caube of side 11 cm = Wolume of water displaced in the cylinder

= {110 = ar4h

:>11x11x11=$3<2—28x2—28xh

ko 11x11x11x?x2x2= 121=2.16 o
22w 28w 28 5&

Question 18.

A circular tank of diameter 2 m is dug and the earth removed is spread uniformly all
around the tank to form an embankment 2 m in width and 1.6 m in height. Find the depth
of the circular tank.

Solution:

Let the depth of the circular tank be b m.
Fadius of the tank =§ m=1m=r

- Wolume of the tank = rh = 1 x 1xh = th m®
MNow, volume of the embankment

= “olume of hollow cvlinder having height 1.6 m
wR* - H

{1+ 2¥-(1F]x 1.6

H9-11x1.6

=128 m*

Mo,

wdume of tank = Wolume of embankment

= ah=12.8x

=h=12.8m

Question 19.

The sum of the inner and the outer curved surfaces of a hollow metallic cylinder is 1056
cm? and the volume of material in it is 1056 cm?®. Find its internal and external radii. Given
that the height of the cylinder is 21 cm.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Solution:

Let R and r be the cuter and inner radii of hollow metallic cylinder,
Let b be the height of the metallic cylinder.

Itis given that

Outer curved surface area+ Inner curved surface area = 1056

= 2nRh + 2Zarh = 1056

— 27h(R +r)= 1056

iEx?xEl(R+r)= 1056

_ 1056 =7
2rllw2l

=FR+r=2 i)

=R +r

Waolume of material in it = 1056 cm?®
= 1R% - arh = 1056
= gh{R?-r?) = 1056
¢$xz1(R2—r2)= 1056
_pz_.2_1056x7

22x21
=R+riR-r)=16
=8x(R-ri=16
=R-r=2 (1)
Adding (i) and (ii), we gt
R =10=Rk =5cm
=5-r=>2
=r=23cm
L Internal radius = 3 om oand External radius = 5 om

Question 20.
The difference between the outer curved surface area and the inner curved surface area
of a hollow cylinder is 352 cm?. If its height is 28 cm and the volume of material in it is

704 cm3;find its external curved surface area.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Solution:

Let R and r be the ocuter and inner radii of hollow metallic cylinde
Let b be the height of the metallic cylinder,

Itis given that

Outer curved surface area- Inner curved surface area = 352

= 2nRh - 2Zrarh = 352

= 2rh(R -r)= 352

ﬁEx?xEB(R—ﬂh 352

352
2wl 28
=R-r=2 0,
Wolume of material init = 704 cm®
= nR* - rh = 704
= gh{R*-r?) =704

= ? ¥ 28(R* -r%) =704

=R-r=

T4 7
T 22x28
=R+rjR-r)=28
=R+rix2=8
=R+r=4 )
Adding (i) and (ii), we get
R =6=F=35cm

=PR*-r?

. External curved surface area= 2nRh=2x % ¥ 3x 28 = 528 cm?

Question 21.

The sum of the heights and the radius of a solid cylinder is 35 cm and its total surface
area is 3080 cm?, find the volume of the cylinder.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/

@II 1A Wwil Wl


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

@II IV.adl CCI

Let r and h be the radius and height of a solid cvlinder,
Then, r+ h =35 cm
Total surface area of a cylinder = 3020 cm
= 2or(h+r)=3080

2

iEx?xI’x35=3DSD

= 2x22xrx5= 3080
3020

2%x22x5
—=h=35-r=35-14=21cm

=r = 14 cm

= Wolume of cylinder = o = ? x 1dx 14x 21 = 12936 cm®

Question 22.

The total surface area of a solid cylinder is 616 cm?. If the ratio between its curved
surface area and total surface area is 1 : 2; find the volume of the cylinder.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Let r and b be the radius and height of a solid cylinder,
Total surface area of a cylinder = 616 cm®

=2ur(h+r)=616 ()]
Curved surface area of a cylinder = Zarh
Moy,

Curved surface area of a cylinder 1

Total surface area of a cylinder 2

2urh 1
Dar(h+r) 2
- N _1
h+r 2
=zh=h+r
=h=r

Substituting h=r in (i), we get
2ur(r+r)=616
=>2x$><21’2= BlE

BlGex 7

Dx22x2
=r=7=h

=r? = 49

~ Wolume of cylinder = orh = %x? x7x7 = 1078 cm?®

Question 23.

A cylindrical vessel of height 24 cm and diameter 40 cm is full of water. Find the exact
number of small cylindrical bottles, each of height 10 cm and diameter 8 cm, which can
be filled with this water.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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For a large cylindrical vessel,
Height =H = 24 cm
Radius =R = % =20 cm

~Wolume of large cylindrical vessel = sRH = (1 20x 20x 24 cm®

For each small cylindrical botte,
Height = h = 10 cm

Radius=r=§=4cm

. Wolume of each small cylindrical bote = arth = (1% 4% 4x 10) cm?

Mow, number of small cylindrical bottles which can be filled
Wolume of large cylindrical vessel
"~ Yolume of each small cylindrical bott e
Ty 20w 20k 24

Tx<dxdx10
&0

Question 24.

Two solid cylinders, one with diameter 60 cm and height 30 cm and the other with radius
30 cm and height 60 cm, are metled and recasted into a third solid cylinder of height 10
cm. Find the diameter of the cylinder formed.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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For cylinder 1,
Height =h, = 30cm

Radius =r, = 6—5 =30 cm

Wolume = W, = iy = mx 30x 30 % 30 = 270008 cm?

For cylinder 2,

Height =h, = 60cm

Radius =r, = 30 cm

Volume =%, = mh, = 1x 30 x30x 60 = 54000 cm®

Let r be the radius of the third cylinder,
Height =h = 10 cm
Wolume =V = arth = ar® x 10

Moy,

W=+

= ar x 10 = 270007 + 54000x
= qr? x 10 = 81000%

=r¢ = 5100

= =90

= Diameter = 2r = 180 cm

Question 25.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Total surface area of a hollow cylinder = 3575 cm?

Area of the base ring = 357.5 cm?
Height = 14 cm
Let external radius = R and intermnal radius = r

Let thickness of the cylinder = d = (R-r)

Therefore, Total surface area = RN+ 2arh+ EE(RZ - rz)

= 2rhiR +r)+ 2R + r)(R - r)

=2iR +rih+R-r]

= 2R+ rith+d)

= 2R + )14+ d)

But,

2mR +riild+ dy=3575..... .0

and Area of base =

r{R? -r?)= 357.5
= R+ r)(R - r)=357.5
= mR+r)d=357.5..... (i)

Dividing (i) by (ii)

2e{(R+r)(14+d) 3575
R +rd " 357.5

14+ d)
d

28+ 2d = 10d

8d=28

d—%—BSt:m
a

=10

Hence, thickness of the cylinder = 3.5 cm

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Question 26.

The given figure shows a solid formed of a solid cube of side 40cm and a solid cylinder
of radius 20 cm and height 50 cm attached to the cube as shown.

Find the volume and the total surface area of the whole solid (Take 1 = 3.14)

Solution:

Edge of a cube = | = 40 cm
2 Wolume of a cube = P = (40 = 64000 cm?®

Radius of a solid cylinder = r= 20 cm
Height of a solid cylinder = h = 50 cm
~Wolume of eylinder = orh = 314 x 20x 20 % 50 = 62800 cm®

~ Wolume of whole solid = Wolume of cube + Wolume of oylinder
= (64000 + 622007 cm®
- 126800 cm®

Total surface area of the whole sclid
= Total surface area of a cube + Curved surface area of a cylinder
= &% + 2arh

= Gx (40P +2x3.14x 2050
= 2600 + 6280
= 15880 cm*

Question 27.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Two right circular solid cylinders have radii in the ratio 3 : 5 and heights in the ratio 2 : 3,
Find the ratio between their :

(i) curved surface areas.
(ii) volumes.

Solution:

Let the radii and height of two right circular cvlinders
ber, r, andhy, h, respectively.

[tis given that,

R 3 h, 2

h_2 g2
L5 "R T3

(0) Curved surface area of cylinder 1 2anhy [E] j{hl]

Curved surface area of cylinder 2~ 2w h,  |r, ) Lh,

. Ratio between their curved surface areas is 2 1 5.

Z

(i) volume of cylinder 1 ’-":{rl]zhl (e Ex ha) (3 2)(2 g 2 18 &
Wolume of cylinder 2 x(r,Y h, Sl ho ) -

- Ratio between their volumes is 6 @ 25,
Question 28.

A dosed cylindrical tank, made of thin ironsheet, has diameter = 8.4 m and height 5.4 m.
How much metal sheet, to the nearest m?, is used in making this tank, if 115 of the sheet
actually used was wasted in making the tank?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Fadius of the cylindrical tank =r = 8?4 =4.2m
Height of the cylindrical tank =h=5.4m
- Total surface area of the cylindrical tank = Zar(h+r)
=2x z?—zx 4.2(54+4.2)

=2x22x 0696
= 253,44 m?

Area of sheet wasted in making the tank = 1—15 x 253,44 = 16,896 m*

Hence, total sheet required = 253.44+ 16.896 = 270,34 m*

Exercise 20B

Question 1.

Find the volume of a cone whose slant height is 17 cm and radius of base is 8 cm.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Slant height (£ ) =17 cm

Radius (r) =& cm

But,

2 _r2ihE

=2 = 2 12

=h?=17%-8°%
=h?=289-64=225=(15)F
L h=15

1
Mow, volume of cone= Z mrh

1 22
gK?XSXSKIS crme
Jo40 o
= C
= 1005.71 cm®
Question 2.
Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Curved surface area= 12320 cm=,

Radius of base (r) = 56 cm

Let slant height = £

- ard = 12320

iz?—szE:-xf _ 12320

12320 x 7
56 % 22

=4 = 70cm

=i=

Height of the cone =

= JI70F - (56F
= 4900 - 3135
= J1764
= 42 cm

Question 3.

The circumference of the base of a 12 m high conical tent is 66 m. Find the volume of the
air contained in it.

Solution:

Circumference of the conical tent = 8& m
and height {h) = 12 m

Therefore, volume of air contained init = l a3

1 22 21 21 5
—gx?xgxi}f\'lzm

= 1386 m®
Question 4.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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The radius and height of a right circular cone are in the ratio 5:12 and its volume is 2512
cubic cm. Find the radius and slant height of the cone. (Take 1 = 3.14)

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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The ratio between radius and height = 5:12
Wolume = 5212 cubicocm

Let radius (r) = 5x, height (h) = 12« and slant height = £

R I ey

= 8 = (B + (12x)°
= #7 = 2Ex7 + 1442
= £ = 1697

= 4{=13x

MNow Wolume = % arh

=>%m~?h _ 2512

= %(3. 1435 (12 ) = 2512

= %(3. 143(300x*) = 2512

3 2512%3 =2512x3xlDD=8
3,14 % 300 314x 300
= ow =2
~Radius=5x=5x2=10cm
Height = 12% = 12x2 = 24 cm
Slantheight = 13x = 13x2 = 26 cm

Question 5.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Two right circular cones x and y are made, x having three times the radius of y and y
having half the volume of x. Calculate the ratio between the heights of x and y.

Solution:

Let radius of conev=r

Therefore, radius of cone x=3r

Let volume of cone v =%

thenwvolume of cone x = 2V

Let hq be the height of x and hZ be the height of v.

Therefore, Volume of cone = %:ru"?h
Volume of cone x = %n(ﬂ’jzhl = %'n:grzr‘ll = 3ardh,

. 1
Yolume of coney = § *.rl:rzh2

C 2V Zrh,
v l*ﬂ:rzh2
o
~2_3x3_%y
1 h, h.
2 1 2
h, 179 9
hy th,=2:9
Question 6.

The diameters of two cones are equal. If their slant heights are in the ratio 5:4, find the
ratio of their curved surface areas.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Solution:

Let radius of each cone=r

Ratio between their slant heights = 5:4

Let slant height of the first cone = 5x

and slant height of second cone = 4x

Therefore, curved surface area of the first cone =

wrd = arx (5x%) = Sarx

curved surface area of the second cone = mrd = or x (dx ) = darx

Hence, ratio betweenthem =Sqr» ' dnr«= 5 <

Question 7.

There are two cones. The curved surface area of one is twice that of the other. The slant
height of the latter is twice that of the former. Find the ratio of their radii.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Let slant height of the first cone = §
then slant height of the second cone =2 ¢

Radius of the firstcone =1,
Radius of the second cone=1r;,
Then, curved surface area of first cone = 7r£

curved surface area of second cone = m,(24) = 2nr.4

According to given condition:

= 2 2urd )
mryé = dard

r1 il

r, 1
=41

Question 8.

A heap of wheat is in the form of a cone of diameter 16.8 m and height 3.5 m. Find its
volume. How much cloth is required to just cover the heap?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Diameter of the cone = 16.8 m
Therefore, radius [r) = 8.4 m

Height (h) =3.5m

(i} Volume of heap of wheat = % 13

1 22
= § }{?K 8.4:‘: 8.4:{ 3.5

= 25872 m?
(i) Slant height (£ ) = *Il'rz + K

= (8.4 + (357
= 7056+ 1225

= 82581

=9.1m

Therefore, cloth required or curved surface area= gr#

=%x8.4x9.1

= 240,24 m?

Question 9.

Find what length of canvas, 1.5 m in width, is required to make a conical tent 48 m in
diameter and 7 m in height. Given that 10% of the canvas is used in folds and stitching.
Also, find the cost of the canvas at the rate of Rs. 24 per meter.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Diameter of the tent =48 m

Therefore, radius [r) = 24 m

Height (h) =7 m
Slant height (£)= f-Z | |2

(247 + (7

= /576 + 49
= 4f525
==25m

Curved surface area = gr4

—$x24xz5

_13200
-7

Canvas required for stitching and folding

13200 10

7 “10
1320
-7

Total canvas required {(area)

_ 13200 1320
7 7
_ 14520
7

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Length of canvas

14520

—
T
Ln
[
(-

[ I

_ 9680
7
= 138286 m

Rate = RBs 24 per meter

Total cost = giﬂ «Rs 24 = Rs 33,185.64

Question 10.

A solid cone of height 8 cm and base radius 6 cm is melted and re-casted into identical
cones, each of height 2 cm and diameter 1 cm. Find the number of cones formed.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Height of solid cone (h) = 8 cm

Radius{r)=&cm

Volume of solid cone = % a4

=%xnx6x6x8
= 961 cm®

Height of smaller cone =2 cm

and radius = 1 I
=

Volume of smaller cone

=lxnxlxlx2
2 2

3

= l11: cm?
&

Mumber of cones so formed

%61
1
S
5]
= 95T x E
T
= 576
Question 11.

The total surface area of aright circular cone of slant height 13 cmis ooy o2 Calculate:
(i) its radius in cm

(ii) its volume in cm®. Take 1 = 3, 14

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Total surface area of cone = Q0 cf@

slant height {1} = 13 cm

(i} Let r be its radius, then

Total surface area= ard + 1 = wr(£+ 1)
Lomld+r)=90n

=ri13+r)=290

=rf+13F-90=0

=r?+ 18 -5-90=0

=rr+18)-5r+18)=0
={r+18)r-51=10

Either r+18 =0, then r = -18 which is not possible
or r-5=0,thenr=5
Therefore, radius=5cm

(i1) Now

Ji32 -2
- J169- 25

b=12 cm

h

:

Wolume =%:n:r2n
= %x3.14x5x5x12

= 314 cm?®

Question 12.

The area of the base of a conical solid is 38.5 cm? and its volume is 154 cm®. Find the curved surface area of the solid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Area of the base, ar® = 38.5 cm?
volume of the solid,% = 154 cm >

Curved surface area of the solid = arh

Yolume, Y = %nrzh

1
= 154 = Eﬂrzh

154 =3
=h= =
mr
= h = M: 12 om
38.5
Area = 38.5
aré =38.5
2 _ 385
3.14
38.5
=r=_,[——=23.5
3.14

Curved surface area of solid = xnrl
nr~..|'r2 +h
M3 5wef3.5% 4129

xx3.5x12.5
137,44 cm?

Question 13.

A vessel, in the form of an inverted cone, is filled with water to the brim. Its height is 32
cm and diameter of the base is 25.2 cm. Six equal solid cones are dropped in it, so that
they are fully submerged. As a result, one-fourth of water in the original cone overflows.
What is the volume of each of the solid cones submerged?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

€IndCareer

25.2 cm

32 em

1
Volume of vessel = volume of water = —~ mrdh

diameter = 25.2 cm, therefore radius = 12,4 cm

height = 32 cm

Volume of water in the vessel = % a4

1 =22
=—x—x 12.6x 12.6x 32
s 7
= 5322.24 cm?®
On submerging six equal solid cones into it, one-fourth of the water overflows.
Therefore, volume of the equal solid cones submerged

=Volume of water that overflows

= 1 x D322, 24
El

= 1330.56 cm?

Mowr, volume of each cone submerged

_ 133056 _ 551 76 cm?

Question 14.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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The volume of a conical tentis 1232 m3 and the area of the base floor is 154 mz. Calculate the:
(i) radius of the floor
(i) height of the tent

(iii) length of the canvas required to cover this conical tent if its width is 2m.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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(i} Let r be the radius of the base of the conical tent, then area of the base floor = g2 2

= ar® = 154

:%xr - 154

. _154x7
22

=r =49

=r=7
Hence, radius of the base of the conical tent i.e. the floor =7 m

(ii) Let b be the height of the conical tent, then the volume =
E:n:r?h m-
3

B
3

=122 7 7 xh= 1232
355
:~h=@=24
55% 7

Hence, the height of the tent = 24 m

(iii) Let | be the slant height of the conical tent, then §= I S

Cd = ar? = (247 + (7Y =576+ 49 = JB25 =25 m
The area of the canvas required to make the tent = ¢
L ard = ?ﬂ % 25 1 = 550 m?

550

Length of the canvas required to cover the conical tent of its width2m = T =275 m

Exercise 20C

Question 1.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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The surface area of a sphere is 2464 cmz, find its volume.

Solution:

Surface area of the sphere = 2464 cm?

Let radius =r, then
dqr? = 2464
= 4x % <12 = 2464

2 2464 % 7

e 22
=r=14 cm

=196

Yolume = i o
3

%m’S = gxix 14x 14x 14= 1149867 cm?

Question 2.

The volume of a sphere is 38808 cmB; find its diameter and the surface area.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Volume of the sphere = 38808 cm?

Let radius of sphere =r

%*ﬂ:r3 = 38808

:‘;itx%xra=388[]8
= 7

B 38808x?x3=9261
dx 22

=r==21cm
s Diameter = Zr=21x2 cm =42 cm

Surface area= 4m? = 4« % x21x 21 cm® = 5544 om?

Question 3.

A spherical ball of lead has been melted and made into identical smaller balls with radius
equal to half the radius of the original one. How many such balls can be made?

Solution:
Let the radius of spherical ball =r
= Wolume = it:n:r3
3
Radius of smaller ball = r

] 2 2
S Wolume of smaller ball=i1m:[£J =i111:£ _
3 2 3 B

&
Therefore, number of smaller balls made out of the given ball =
4 3
— T
S 468
= 3
&
Question 4.

How many balls each of radius 1 cm can be made by melting a bigger ball whose
diameter is 8 cm.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Solution:

Diameter of bigger ball = 8 cm
Therefore, Radius of bigger ball = 4 cm

2650 .
CIm

Wolume = i:ﬂ:r3 = f:n:x dxdxd=
3 3
Radius of small ball = 1 cm

Volume = i*n:r3=ilm:x 1vixl= ﬂcm3
3 ] 3

56T
Number of balls = % = 253611: x % =54
5]

Question 5.

8 metallic sphere; each of radius 2 mm, are melted and cast into a single sphere.
Calculate the radius of the new sphere.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Radius of metallic sphere =2 mm = %Cm
Udume=i11:r3=ixExExlxl=icm3
3 3 7 5 5 5 21x125
22x B 04 5

Volume of 8 spheres = = I
21lx125 Z21x125

Let radius of new sphere = R

Volume = Zape 2 2, 2R 88ps iy
3 3% 7 1

From (i} and {ii)

88,5 __ 704

21 21x125

Spzo /04 21 8
21x125 88 125

:R=§=D.4cm=4mm

Question 6.

The volume of one sphere is 27 times that of another sphere. Calculate the ratio of their:
(i) radii

(ii) surface areas

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Yolume of first sphere = 27 = volume of second sphere

Let radius of first sphere=r,

and radius of second sphere=1r,

Therefore, volume of first sphere = % 11:[’13

4
and volume of second sphere = § 1|;r23

(i} Mow, according to the question

il *.r|:r'13 =27 x il *.r|:r'23
> >

r13 = 2?[’23 = [3_2:'3

= =3
=N _3

r. 1
Lhirp=301

(if) Surface area of first sphere = 41r|:r12

and surface area of second sphere = 4qr.2

Ratioin surface area = ===

2 2
dr, s i

der,® 39
i

Question 7.

If the number of square centimeters on the surface of a sphere is equal to the number of
cubic centimeters in the volume, what is the diameter of the sphere?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Let r be the radius of the sphere.

a2 _4 s
Surface area= Aqr? and volume = g'.n:r
According to the condition:

dgr? = D gpo

3
3
r 3
:’r—2=4']'|:3<a
=r=230Cm

Diameter of sphere=2 x 3cm=4&cm

Question 8.

Solution:

Diameter of sphere = 3% CIm = zcm

Therefore, radius of sphere = g i

Total curved surface area of each hemispheres =
2ard ¢ wre = Sart
_mx22, 07
74 4
= 28.88 cm?

Question 9.

The internal and external diameters of a hollow hemi-spherical vessel are 21 cm and 28
cm respectively. Find:

(i) internal curved surface area

(ii) external curved surface area

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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(iii) total surface area
(iv) volume of material of the vessel.

Solution:

External radius (R) = 14 cm

Internal radius {r} = % I

[i} Internal curved surface area =

z

2ur
22 21 21
=2 — ¥ —x =
7 2 2
= 693 cm?

(i) External curved surface area =
27k

- 2x 2?—2 «14x 14

=1232 cm?

(iii) Total surface area =

21R2 + 2ar? + n(R2 -r?)
2
—693+1232+—[{14)2 [ ]]

— 19054+ £(196 - %)

_ {905, 22 343

- 1925+ 269.5
= 2194.5 cm®

[iv) Violume of material used =

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

€IndCareer

S HR7-r)

- %x % [(14)3 - [%ﬂ

- ;—4?{2?44— 1157.625)

44
_ . 1586.375
21"

3323.83 cm”®

Question 10.

A solid sphere and a solid hemi-sphere have the same total surface area. Find the ratio
between their volumes.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Let the radius of the sphere be 'ty

Let the radius of the hemisphere be '3’
TSA of sphere = 4[rq2

TSA of hemisphere = 3[r52

T5A of sphere = TSA of hemi-sphere
4Jrr12 = 3;7."22

4
::>r22-§r12
—r = Zr
="

° B

Volume of sphere, V1 = % ar)®

Volume of hemisphere, V5 = %ﬂ'rf

2
I"u"lz = — ‘JH'23

3
o r123
_']'[_
ER N
3
r--8
::>'-~-"=2 2

S
2 33\5

= My

Dividing V4 by Va,

I'-”J1 —JT."'i
V. 2 B a3
2 —F—=n
3 3.3
&4
g -
:}_1= 3
Vv, 2 8
33
v
iJJixgﬁ
v, 3 1A
vV, 343
348
A 4
Question 11.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Metallic spheres of radii 6 cm, 8 cm and 10 cm respectively are melted and recasted into
a single solid sphere. Taking [] = 3.1, find the surface area of solid sphere formed.

Solution:

Let radius of the larger sphere be 'R
Volume of single sphere
=%ol. of sphere 1 +Vol. of sphere 2 + Vol. of sphere 3

4 4 4 4
—aR¥ = —'-“r13 + —urT + —wrg
3 3 3 3

= ARt s ety daet s 2B
3 3 3

=Rr%=[6%+5% + 107]
= R¥=1728
=R =12

Surface area of the sphere

= 1785.6 cm 2

Question 12.

The surface area of a solid sphere is increased by 21% without changing its shape. Find
the percentage increase in its:

(i) radius
(ii) volume

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Let the radius of the sphere be 'r.
Total surface area the sphere, S = 472

Mew surface area of the sphere, &

21
= 4ar? + = x 4nr
100

S' = 4pr,®

= Change in radius = L
10

Percentage change in radius

_ Change in radius %100

Criginal radius

=V£X1DD

= 10

Percentage change in radius = 10%

(ii) Let the volume of the sphere be V
Let the new volume of the sphere be V'

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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"-.f'=jm’3
3
'v"=%nr’13
<
4 11
= 4'=—=nu =
3 10
4 1331
== gy
3 1000
:>v'=inr3—1331
3 1040
1331
=W s —
1400
= V'=V+ 331 Y
1000
331
=MW — Y
1000
o Change in volume = Ev
1000

Change in volume

— =100
Criginal Yolume

Percentage change in volume =

321

- 1000 . ypp
v

231
10
231

Percentage change in volume =33.1%

Exercise 20D
Question 1.

A solid sphere of radius 15 cm is melted and recast into solid right circular cones of
radius 2.5 cm and height 8 cm. Calculate the number of cones recast.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Fadius of a solid sphere =R = 15 cm

~Wolume of sphere melted = gmﬂ3 = %x 1x15x15x15

RFadius of each cone recasted=r = 2.5 cm
Height of each cone recasted=h =8 cm

~Wolume of each cone recasted = %ﬂ:rzh = %x tx2.5x2E5x8

Weolume of sphere melted
Volume of each cone formed

gxnx15x15x15

. MNumber of cones recasted =

%XEXE.5X2.5X8

270

Question 2.

A hollow sphere of internal and external diameters 4 cm and 8 cm respectively is melted
into a cone of base diameter 8 cm. Find the height of the cone.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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External diameter =8 cm
Therefore, radius (R) = 4 cm
Internal diameter = 4 cm

Therefore, radius [r) =2 cm

4

Volume of metal used in hollow sphere = %ﬂ(RS -r¥= 3 % x (4 -2%)= % (64-8) = 58

22 w56 om0
51 ()
Diameter of cone = 8cm

Therefore, radius =4 cm

Let height of cone=h

S Volume = 2arth= 15 22« dx dxh = 2220 )
3 3°7 o1
From (i) and (i)
352y, 88,56
2121
L 88x56x21 .
21x 352

Height of the cone = 14 cm

Question 3.

The radii of the internal and external surfaces of a metallic spherical shell are 3 cm and 5
cm respectively. It is melted and recast into a solid right circular cone of height 32 cm.
find the diameter of the base of the cone.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Internal radius = 3cm
External radius =5 cm
Volume of spherical shell

4 oz 43
= —m5" -3
3 ( ),
4 22
= xS {125-27)
3 K

= —w— x93
37

Volume of solid circular cone

1

= Zar’h
3
1 22

= 2w wr?xar
3 7

Vol. of Cone =Vol. of sphere

ﬁlxﬁxrzn-ﬁ?:ix%xgﬂ
3 7 3 7
- 4 =98
=re =
32
-
L F=—=3.5cm
2

Hence, diameter = 2r=7 cm

Question 4.

Total volume of three identical cones is the same as that of a bigger cone whose height is
9 cm and diameter 40 cm. find the radius of the base of each smaller cone, if height of
each is 108 cm.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Let the radius of the smaller cone be 't cm.
Yolume of larger cone

= lﬂxEszg
3

Yolume of smaller cone

Zmxr®x108
3

Yolume of larger cone=3= Volume of smaller cone

1 1
§‘JI «20% %9 = E‘JI %< %108 %3

2 _20%x9
108 % 3
20 10

== — = —
=] 3

1
=3—
=TI 3 Cm

Question 5.

A solid rectangular block of metal 49 cm by 44 cm by 18 cm is melted and formed into a
solid sphere. Calculate the radius of the sphere.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

@II 1 Wdl GCGlH

Volume of rectangular block = 49« 44 %18 cm® = 38808 cm®....... (i)

Let r be the radius of sphere

Svolume= Zari o 2,22 e L B8 e (i)
> > 7 2
From (i) and (ii)
%r3= S2202
=21
— 1% 2 38808% 2F - 441 % 21
= =
= = 9261
=r==z21cm

Radius of sphere = 21 cm

Question 6.

A hemi-spherical bowl of internal radius 9 cm is full of liquid. This liquid is to be filled
into conical shaped small containers each of diameter 3 cm and height 4 cm. How many
containers are necessary to empty the bowl?

Solution:

Radius of hemispherical bowl =9 cm

Volume = 12x431rr3=231m93=231x729=4861TCM2
Diameter each of cylindrical bottle = 3 cm
Radius = 32cm, and height =4 cm

.". Volume of bottle = 13rm2n=131x(32)2x4=31
.". No. of bottles = 4861r31=162

Question 7.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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A hemispherical bowl of diameter 7.2 cm is filled completely with chocolate sauce. This
sauce is poured into an inverted cone of radius 4.8 cm. Find the height of the cone if it is
completely filled.

Solution:

Diameter of the hemispherical bowl = 7.2 cm

Therefore, radius = 3.5 cm
. : . . 2 3 2 3
Volume of sauce in hemispherical bowl = 3 e = =z Tx(3.6)
Radius of the cone = 4.5 cm
) 1 1 2
Volume ofcone= Zqorfh = S x (4.8)" xh
a 3

MNowe, volume of sauce in hemispherical bowl = volume of cone

i%nx(iﬁ)g = %ﬂ:x{él.S]th
23 6x3 6236

4.28x 4.8
=h=405%cm

=h=

Height of the cone =4.05 cm

Question 8.

A solid cone of radius 5 cm and height 8 cm is melted and made into small spheres of
radius 0.5 cm. Find the number of spheres formed.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Radius of a solid cone (r) =5 cm
Height of the cone =8 cm

= Volume of a cone

Fadius of each sphere = 0.5 cm

2 Wolume of one sphere = grlr3

_4><|_|><1><1><1I:m3
337373

cm’

n| 3

Total wvolume
Wolume of cne sphere

Mumber of spheres =

20057
3

i
S D=

= E

200 E
3 T

= 400
Question 9.

The total area of a solid metallic sphere is 1256 em?Z. It is melted and recast into solid right circular cones of radius 2.5 cm and height 8
cm. Calculate:

(i) the radius of the solid sphere

(i) the number of cones recasted [ = 3, 14]

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Total area of solid metallic sphere = 1256 cm?

[i)Let radius of the sphere is r then

Admr? = 1256
4% ;;Erz = 1256
_ 2 _ 1256x7
Ax 22
_ 2 _ 157 %7
11
_ 2 _ 1099
11
= = 499,909 = 9,995 cm
=r =10 cm

4 22 28000
21

(i) Volume of sphere = %nr = 3 X - x» 10 = 10x 10 = o Velume of right circular cone =

e b2 25 wen MO0 s
3 3 7 21

Mumber of cones

_ 88000 1100
ST 21 21
_ 22000 y 21
=21 1100
=30
Question 10.

A solid metallic cone, with radius 6 cm and height 10 cm, is made of some heavy metal A.
In order to reduce weight, a conical hole is made in the cone as shown and it is
completely filled with a lighter metal B. The conical hole has a diameter of 6 cm and
depth 4 cm. Calculate the ratio of the volume of the metal A to the volume of metal B in
the solid.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Solution:

Volume of the whole cone of metal A
= l*Jtrzh

3

1
= Zwm %62 %10

3

= 120x

Volume of the cone with metal B

= l*.lﬂ'zh
3

1
= Zxmnx3It x4
3

=12

Final Volume of cone with metal A=120 71-12 m=108 7

Yolume of cone with metal A

Yolume of cone with metal B
108n g

12n 1

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Question 11.

A hollow sphere of internal and external radii 6 cm and 8 cm respectively is melted and
recast into small cones of base radius 3 cm and height 8 cm. Find the number of cones.

Solution:

Let the number of small cones be 'n'
Volume of sphere

4 om o3
-
3“( )

wq xS w148

|

Volume of small spheres

= arh

| =

1
= Zqax2%xa
3

Volume of sphere = n= Volume of small sphere
j%xn we w148 =nx%xﬂx22x8
B 4md w148 =3

4 w83
=n=237

= n

The number of cones = 37

Question 12.

The surface area of a solid metallic sphere is 2464 cm?. It is melted and recast into solid
right circular cones of radius 3.5 cm and height 7 cm. Calculate :

(i) the radius of the sphere.

(ii) the number of cones recast. (Take 1 = 227)
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Solution:

(i) Let R be the radius of a solid metallic sphere,
Surface area of a solid metallic sphere = 2464 cm®

= 4qgR? = 2464

=>4x%m2=2464

—p2 o 22047 s
dx 22
=FR=14 cm

(i) Yolume of sphere melted = %laﬂil3 = %x Txldx1dx 14

Padius of each cone recasted=r = 3.5 cm
Height of each cone recasted=h=7 cm

L Wolume of each cone recasted = %nrzh = % *xTx3.5x3.5x%7

Wolume of sphere melted
Yolume of each cone formed

%xnx14x14x14

o Mumber of cones recasted =

%xnx35x35x?
128

Exercise 20E
Question 1.

A cone of height 15 cm and diameter 7 cm is mounted on a hemisphere of same diameter.
Determine the volume of the solid thus formed.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Height of cone = 15 cm
- - ~ 7
and radius of the base = 3 cm

Therefore, volume of the solid = volume of the conical part + volume of hemispherical part.

= %*n:rzn+ %m’3

=%mmuzj
12 77

= =¥ — —

x =15+ Exz)
3 2 2 2
2

_ 847

3
= 22233 cm®

Question 2.

A buoy is made in the form of a hemisphere surmounted by a right circular cone whose

circular base coincides with the plane surface of the hemisphere. The radius of the base
of the cone is 3.5 m and its volume is two-third the volume of hemisphere. Calculate the
height of the cone and the surface area of the buoy, correct to two decimal places.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Radius of hemispherical part{r)=3.5m= E T

Therefore, Volume of hemisphere = E 3

2 22 7 7 7
= — W — = W = =
377 27272
539 .
=""m
6
2 539

Yolume of conical part = Z » ® (2/3 of hemisphere)

Let height of the cone =h

Then,
lm’zh: 2% 539
3 Sxbh
ilx%xzxth—EXSBQ
72 2 36
2xD0B39x A w7 x3
=h=

Ixbx22x T/

14 2
=h="“m=4=Zm=467m
3 3

Height of the cone = 4.67 m
Surface areaof buoy = 27r 2 + 7rd

But g — Jr? + h?

P CANNEEAD

- yl2 3

_ @+196_\/1225_§
4 g

¥ 3 6
Therefore, Surface area =

( 22 7 ?] (22 7 35] 5
= EX?X—X + | o xw x5 m

2 2 7 2786
_ 7 38 _ 84/
1 6 6
—141.17m?

Surface Area = 141.17 m?

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

@IndCareer

Question 3.

From a rectangular solid of metal 42 cm by 30 cm by 20 cm, a conical cavity of diameter 14 cm and depth 24 cm is drilled out. Find:
(i) the surface area of the remaining solid
(ii)the volume of remaining solid

(iii) the weight of the material drilled out if it weighs 7 gm per cm®.

Solution:
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(i} Total surface area of cuboid =2{f b+ bh + £ h)
=2(42 % 30+ 30 x 20+ 20 = 42}

=2(1260+ 600 + 540)

=2 % 2700

=5400 cm?
Diameter of the cone = 14 cm

= Radius of the cone = j:zj =7 cm

Area of circular base= gr® = ? ¥ 7 %7 =154 cm?

Area of curved surface area of cone= rd = 2?2 ¥ 7w J7E +24 22494 576 = 22« 25 = 550 o

Surface area of remaining part — 5400 + 550 - 154 = 5796 cm®
(i) Dimensions of rectangular solids = (42 = 30 = 20) cm

volume = (42 = 30 = 20)= 25200 cm?

ws b2 = |y

Radius of conical cavity (r) =7 cm
height (h) = 24 cm

Volume of cone = % a4

lx%x?x?xzé‘r
= 7

= 1232 cm®

Violume of remaining solid = (25200 - 1232) = 23948 cm*
(iii) Weight of material drilled out
=1232 x 75=86245=8.624kg

Question 4.

The cubical block of side 7 cm is surmounted by a hemisphere of the largest size. Find
the surface area of the resulting solid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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The diameter of the largest hemisphere that can be placed on a face of a cube of side 7 cm will be 7 cm.
. i 7
Therefore, radius=r = 3 cm

Its curved surface area =

Surface area of the top of the resulting solid = Surface area of the top face of the cube - Area of the base of the hemisphere

22 49
=(7x7) (TXT)
_gq0_ 77

2
_98-77
2
21
T2

= 10.5 cm®. ... (i)
Surface area of thecube = Sx (side)® = Sx 49 = 245 cm®.......... (iii)

Total area of resulting solid = 245 + 105 + 77 =332.5 cm?

Question 5.

A vessel is in the form of an inverted cone. Its height is 8 cm and the radius of the top
which is open is 5 cm. It is filled with water. When lead shots, each of which is a sphere
of radius 0.5 cm, are dropped into the vessel, one-fourth of the water flows out. Find the
number of lead shots dropped in the vessel.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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r=5am

Height of cone =8 cm
Radius=5cm

Volume = lnr?h
3

=£xgx5x5x86r‘r‘|3
= 7

_ 4400 s
T2

Therefore, volume of water that flowed out =

1 4400

= — = M
4" 21
1100 .

= — (I

21

Radius of each ball = 0.5 cm = % I

Volume of a ball = %rm’S

4 22 1 1 1 3
= —®—x—®—x—="CITl
2 72 2 2
21
Therefore, No. of balls = @ + E =100
21 21

Hence, number of lead balls = 100

Question 6.

A hemispherical bowl has negligible thickness and the length of its circumference is 198
cm. find the capacity of the bowl.
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Solution:

Let r be the radius of the bowl.

L2m =198
o 195 %7
2x 22

=r=31.5cm

Capacity of the bowl =

< qr®

3

S22 (315
37

= 65428.5 om®
Question 7.

Find the maximum volume of a cone that can be carved out of a solid hemisphere of
radius r cm.

Solution:

For the volume of cone to be largest, h = rcm
Yolume of the cone
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Question 8.

The radii of the bases of two solid right circular cones of same height are r{ and rp respectively. The cones are melted and recast into a
solid sphere of radius R. Find the height of each cone in terms r4, rp and R.

Solution:

Let the height of the solid cones be 'R’
Yolume of solid circular cones

W= o ‘J'I:r'lzh

Yo = —ﬂrzzh

Yolume of sphere

= iﬂRS
3

Yolume of sphere = Volume of cone 1 + volume of cone 2

iﬂRS = l'.ln’lzh + l'.ln’zzh
3 3 3
= 47 = r%h + r,7h
= hr," + ") = 4R”

R3
=h=
(" +rz7)

Question 9.

A solid hemisphere of diameter 28 cm is melted and recast into a number of identical
solid cones, each of diameter 14 cm and height 8 cm. Find the nhumber of cones so

formed.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Volume of the solid hemisphere

4
= Zqur?

4
= — n147
3

= ix%xlﬁi-xlﬂi-xlﬁl-
3 7

Volume of 1 cone

1
= Zar‘h
3

1 22
= 2 xS w7% ks
3 7

Mo, of cones formed

_ Wolume of sphere
" Volume of 1 cone

ix§xl4x14xl4
3 7

£x§x?x? w
3 7

=28
Question 10.

A cone and a hemisphere have the same base and same height. Find the ratio between
their volumes.

Solution:
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Let the radius of base be 'r" and the height be 'R’
Volume of cone, WV,

- Larm
3

Volume of hemisphere, Vi,

-
2
v, 3T
Y 20
Y 1
w2

Exercise 20F

Question 1.

From a solid right circular cylinder with height 10 cm and radius of the base 6 cm, a right
circular cone of the same height and same base are removed. Find the volume of the
remaining solid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Height of the cylinder {h) = 10 cm
and radius of the base [r) = 6 cm

Volume of the cylinder = g2k

Height of the cone = 10 cm

Radius of the base of cone = & cm

Volume of the cone = % arh

Yolume of the remaining part

Question 2.

From a solid cylinder whose height is 16 cm and radius is 12 cm, a conical cavity of
height 8 cm and of base radius 6 cm is hollowed out. Find the volume and total surface
area of the remaining solid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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8 cm

16 cm

12 cm

)
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Radius of solid cylinder (R) = 12 cm
and Height (H) = 16 cm
- wolume = TR

=§x12x12x16

50688
= CI

Radius of cone (r) = 6 cm, and height (h) = 8 cm.

- Volume = Lxr#h

=lx§x6x6x8
3 7

2112

cm?®

(i} Volume of remaining solid
_50eg8 2112

7 T

_ 48567

7

= 6939.43 cm®

(i) Slant height of cone ¢ _ W
= 4100

=10 cm

Therefore, total surface area of remaining solid = curved surface area of cylinder + curved surface area of cone + base area of cylinder + area of

circular ring on upper side of cylinder

= 2nRh+ ard + 1R% + oRT - 1)

=(2xgx
7

2442 1320 3Zleg 22

s R +7(144—36)

_8448

N 1320 . 3168 N 2376
7 7 7 7
15312
TT7
= 2187.43 o

Question 3.

A circus tent is cylindrical to a height of 4 m and conical above it. If its diameter is 105 m
and its slant height is 80 m, calculate the total area of canvas required. Also, find the total

@lnu wdi CCI

12% 16+ (27—2x6x 10)+(¥x 12% 127+ (27—2(122 ~67))

cost of canvas used at Rs 15 per meter if the width is 1.5 m

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Radius of the cylindrical part of the tent {r} = E m

Slant height (4 )= 80m

Therefore, total curved surface area of the tent = 2xrh + nré

=[2x%x1—25x4)+($x1—25x8m

= 1320+ 13200
= 14520 m?

Width of canvas used = 1.5 m

14520 _ 9680 m

Length of canvas =

Total cost of canvas at the rate of Rs 15 per meter

= 9620« 15 = Rs 145200

Question 4.

A circus tent is cylindrical to a height of 8 m surmounted by a conical part. If total height
of the tent is 13 m and the diameter of its base is 24 m; calculate:

(i) total surface area of the tent
(ii) area of canvas, required to make this tent allowing 10% of the canvas used for folds

and stitching.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Solution:

5m

13m

r=1.2m

=

Height of the cylindrical part=H =8 m
Height of the conical part=h=(13-8m=5m
Diameter =24 m — radius =r =12 m

Slant height of the cone =1

Slant height of cone =13 m

(i) Total surface area of the tent = 21rrh + 1rrl = rr(2h + 1)

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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=$x12x{2x8+13}

- 29164 13)

=@x29

_76% .
7
- 1093.71 m?

(ii)Area of canvas used in stitching = total area

7656 Total area of canwvas
Total area of canvas = +

10
— Total area of canvas — Total area of canvas _ 7EER
10 7
= Total area of canvas| 1- i = @
10 7

9 FB5E

= Total f _ =
otal area of canvas x T =

= Total area of canvas = E 1—;
= Total area of canvas = 76560 = 121523 m*

Question 5.

A cylindrical boiler, 2 m high, is 3.5 m in diameter. It has a hemispherical lid. Find the
volume of its interior, including the part covered by the lid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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wz=y

Diameter of cylindrical boiler = 3.5 m

Height(h)=2m

Radius of hemisphere (R) = _

Total volume of the boiler = 1r#h + %nr3

=
= o h+ =
e +3r)

-2,7,70.2,
7 3

77

A T
8(+6]
77 19

-
1463
~ 48

= 30.48 m*

7
x 7/

Question 6.

A vessel is a hollow cylinder fitted with a hemispherical bottom of the same base. The depth of the cylindrical part is 4% m and the

diameter of hemisphere is 3.5 m. Calculate the capacity and the internal surface area of the vessel.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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T
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Diameter of the base =3.5m

Therefore, radius = %m =1.75m= %m

Height of cylindrical part = 4% = 1_34

(i} Capacity (volume) of the vessel = grdh + % ar® = wréfh + %r)

S

lii)internal curved surface area = 2arh + 2nr? = Zor(h + 1)

22 14 7
= 2w + —
7 4[ 3 4]

56+ 21
- 11
=)

lle

12
847
1z
- 70.58 m?

Question 7.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Awooden toy is in the shape of a cone mounted on a cylinder as shown alongside.

If the height of the cone is 24 cm, the total height of the toy is 60 cm and the radius of the base of the cone is twice the radius of the
base of the cylinder = 10 cm; find the total surface area of the toy. [Take ¢ = 3. 14]

Solution:

Height of the cone = 24 cm
Height of the cylinder = 34 cm
Radius of the cone = twice the radius of the cylinder = 10 cm

Radius of the cylinder =5 cm

Slant height of the cone = 2 | |2

= J10F + 24
- J100+ 576

= 075

=25 om
Mow, the surface area of the toy = curved area of the conical point + curved area of the cylinder

= wrd + e + 2R H

= 74 +r? + 2RH]

= 3.14[10% 26 + (107 + 2% 5% 36]
= 3.14[260+ 100+ 360]

= 3.14[720]

= 2260.8 cm®

Question 8.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

@’II IVdl TCl

A cylindrical container with diameter of base 42 cm contains sufficient water to
submerge a rectangular solid of iron with dimensions 22 cm x 14 cm x 10.5 cm. Find the
rise in level of the water when the solid is submerged.

Solution:

Diameter of cylindrical container = 42 cm

Therefore, radius (r) = 21 cm

Dimensions of rectangular solid = 22cm » 14cm » 10.5cm
Volume of solid = = 22 x 14 % 10.5 cm?®......{0)

Let height of water =h

Therefore, volume of water in the container = g2k

- %xElelxhcm3= 22% 63h em®.....(ii)

From (i) and (ii)

22xB3n=22x14x 10.5

22x 14« 105
=h=
22x 63
=h= z
3

=h= 2% or 2,33 cm

Question 9.

Spherical marbles of diameter 1.4 cm are dropped into beaker containing some water and
are fully submerged. The diameter of the beaker is 7 cm. Find how many marbles have
been dropped in it if the water rises by 5.6 cm.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Diameter of spherical marble = 1.4 cm
Therefore, radius = 0.7 cm

Volume of one ball = %m’g = —=f{0.7)" cm®......... (i)

Diameter of beaker =7 cm

Therefore, radius = gcm

Height of water = 5.6 cm

77 A9 56
Vol fwater = o = x_xEB6|cm® = cm?®
olume of water = T ‘n:x[zxzx J X 710

Mo. of balls dropped
Ty 49 55 x 3

T Ax10x dnx(0.7F
- 150

Question 10.

The cross-section of a railway tunnel is a rectangle 6 m broad and 8 m high surmounted by a semi-circle as shown in the figure.

2

6m

The tunnel is 35 m long. Find the cost of plastering the internal surface of the tunnel (excluding the floor) at the rate of Rs 2.25 per mZ

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/
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Breadth of the tunnel =4 m
Height of the tunnel =3 m
Length of the tunnel = 35 m

Radius of the semi-circle = 3 m

Circumference of the semi-circle = 11 = ? 3= @

Internal surface area of the tunnel

—35[8+8+$]

[16+ —J
35[112 + 66}
LS

il

5, 178

=290 m*
Rate of plastering the tunnel = Rs 2.25 per m?

Therefore, total expenditure = Bis 290 x % =FRs 890 =% §= s &41[] =Rs 200250

Question 11.

The horizontal cross-section of a water tank is in the shape of a rectangle with semicircle at one end, as shown in the following figure.

2im

w g

The water is 2.4 metres deep in the tank. Calculate the volume of water in the tank in gallons. (Given: 1 gallon = 4.5 litres)

Solution:
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Length=21m
Depth of water = 2.4 m

Breadth=7m

Therefore, radius of semicircle = g I

Area of cross-section = area of rectangle + Area of semicircle

=|>{|::|+£1|1:r2
2

=21x?+lx—2xzxz
2 7 2 2
_147+ 27
4
_ LEE4 7Y
4
865
4

Therefore, Volume of water filled in gallons

_ B85 o4
4

- 665x0.6
=399 m?
- 399 100%cm?

399% 100 % 100 100
- 1000

399 100 x 100% 100
- 1000 % 4.5
_ 399x 100x 100x 100 x 10
- 1000 % 45
_ 1330000
- 15
266000
3

litres

gallons

gallons

gallons

gallons

= 88666.67 gallons
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Question 12.

The given figure shows the cross-section of a water channel consisting of a rectangle and a semicircle. Assuming that the channel is
always full, find the volume of water discharged through it in one minute if water is flowing at the rate of 20 cm per second. Give your
answer in cubic meters correct to one place of decimal.

21 cm

N

7 em

Solution:
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Length = 21 cm, Breadth =7 cm

Radius of semicircle = % Cm

Area of cross section of the water channel=| x b + E 2

=21x?+1x%x§x%
2 2
593
=147+ ——
T
_ 522+ 693
4
1221 -
==="cm
4

Flow of water in one minute at the rate of 20 cm per second

= Length of the water column = 20 x 60=1200cm

Therefore, volume of water =

1281 x 1200 cm?

= 384300 cm?®

__ 384300
100 x 100 % 100

=0.3842 m?

=0.4 m?

Question 13.

An open cylindrical vessel of internal diameter 7 cm and height 8 cm stands on a horizontal table. Inside this is placed a solid metallic

right circular cone, the diameter of whose base is 3% cm and height 8 cm. Find the volume of water required to fill the vessel. If this
cone is replaced by another cone, whose height is lgcm and radius of whose base is 2 cm, find the drop in the water level.
Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Diameter of the base of the cylinder =7 cm

Therefore, radius of the cylinder = % I
Volume of the cylinder o3 = ? x% % 2 =308 cm®

Diameter of the base of the cone = % CIm

Therefore, radius of the cone = ;1 cm

Volume of the cone = Enr?—h = lx_z 3 Ex 2= E cr?
a 3 7 4 4 3
On placing the cone into the cylindrical vessel, the volume of the remaining portion where the water is to be filled
77
=308- —
]
B Q24 =77
3
_ 547
]
=282.33 cm®
e .3 7
eightof newcone= 1= = —_cm
4 4

Radius=2cm
Therefore, volume of new cone

=Enr2h=lxg 2x 2w f_22 cm
3 3 7 4 3
Volume of water which comes down = ?3? 232 m? = ﬁcm ..... (il

Let h be the height of water which is dropped down.
Radius = f cm
o

Uolume=nrzh=%xzxzx _ 77
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From (i) and (ii)

ho22

2 3

=h= ﬁx E
3 77

=h-= Ecm
=1

. . 10
Dropinwater level = = cm
21

Question 14.

A cylindrical can, whose base is horizontal and of radius 3.5 cm, contains sufficient water
so that when a sphere is placed in the can, the water just covers the sphere. Given that
the sphere just fits into the can, calculate:

(i) the total surface area of the can in contact with water when the sphere is in it;
(ii) the depth of water in the can before the sphere was put into the can.

Solution:

-
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Radius of the base of the cylindrical can = 3.5 cm
(i} When the sphere is in can, then total surface area of the can =

Base area + curved surface area

= 1w + 2arh

=[¥x3 5><35J [EXE—EKB.EXTJ

=g+154

- 38.5+ 154
= 1925 cm?®

{ii) Let depth of water =x cm
When sphere is not in the can, then volume of the can =

volume of water + volume of sphere

il
=>:ru’2h=nr2x><+§1rr3

:>h=><+i1r
3
:>><=h—ilr
3
=>><=?—i1xz
3 =z
:>><=?—E
3
o 21-14
3
Sx=l
3
:>><—2Ecm
-3
Question 15.
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A hollow cylinder has solid hemisphere inward at one end and on the other end it is
closed with a flat circular plate. The height of water is 10 cm when flat circular surface is

downward. Find the level of water, when it is inverted upside down, common diameter is
7 cm and height of the cylinder is 20 cm.

Solution:
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V 7f2em

Let the height of the water level be 'R, after the solid is turned upside down.
Volume of water in the cylinder

z
=T {3] 10
2
Volume of the hemisphere

o (7
= —TT | —
3|z

Volume of water in the cylinder
="YVolume of water level - Volume of the hemisphere

2 2 3
ﬂ{z} 1|:|=‘JI{3J h—gﬂ{zJ
2 2 3 2

= 10=h-

= h=10 +

I~ ] =

::>h=12£|:m
3

Exercise 20G

Question 1.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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What is the least number of solid metallic spheres, each of 6 cm diameter, that should be
melted and recast to form a solid metal cone whose height is 45 cm and diameter is 12
cm?

Solution:

Let the number of solid metallic spheres be 'n
Wolume of 1 sphere

- %»;:(3)3

Volume of metallic cone
~ 1,62 a5
3

_ Wolume of metal cone
Yolume of 1 sphere

162 %45
= nN= 34
3
—x[3
*ap3)
BxGx4hb
=N=s —
4wIwd w3
=n=15

The least number of spheres needed to form the cone is 15

Question 2.

A largest sphere is to be carved out of a right circular cylinder of radius 7 cm and height
14 cm. Find the volume of the sphere. (Answer correct to the nearest integer)

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
der-cone-and-sphere/
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Radius of largest sphere that can be formed inside the cylinder should be equal to the radius of the cylinder.

Radius of the largest sphere = 7 cm
Volume of sphere
4
= — 7
3
= i i % Wi w7 =T
3 7

4312
T3
= 1437 om?

Question 3.

A right circular cylinder having diameter 12 cm and height 15 cm is full of ice-cream. The

ice-cream is to be filled in identical cones of height 12 cm and diameter 6 cm having a
semi-spherical shape on the top. Find the number of cones required.

Solution:

Let the number of cones be 'n'.
Violume of the cylinder = 5 ~ 62 <15

Volume of 1 cone = %n w32 %12

_ Volume of cylinder
Yolume of 1 cone
1% 6% %15

1
Zaw3®uiz
3
=15
Mumber of cones required = 15

Question 4.

A solid is in the form of a cone standing on a hemisphere with both their radii being

equal to 8 cm and the height of cone is equal to its radius. Find in terms of 1, the volume

of the solid.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Volume of the solid

- larg s Bt
3 3

1
—)('JI)-C83+E>-C'JI>CBS
3 3

= 78

512 cm>

Question 5.

The diameter of a sphere is 6 cm. It is melted and drawn into a wire of diameter 0.2 cm.
Find the length of wire.

Solution:

Diameter of a sphere = & cm

Radius=3cm

Uolume=inr3=ﬂx%x3x3x3=gcm3 ..... (i
3 3 7 7

Diameter of cylindrical wire = 0.2 cm

0.2 1

Therefore, radius ofwire= = = 0,1 = ——cm
= 10
Let length of wire=h
~Wolume = rdh = 2 X 1 % 1 xhom?® = z—zh-:m3 ..... (i)
710 10 J00
From (i) and (ii)
2zh /92
700 7
F9z2 700
b= —
7 =2

=h=3600cm=36m
Hence, length of the wire=3&m

Question 6.

Determine the ratio of the volume of a cube to that of a sphere which will exactly fit inside
the cube.

Solution:
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Let edge of the cube =3

volumeofthecube= v ava= &8°

The sphere, which exactly fits in the cube, has radius = E

—

Therefore, volume of sphere =

(W LN

3 3
nr3=%x§x{EJ =%x22xa =1—EJ3

Volume of cube : volume of sphere

3. 11 3
21
11

=1'1==

21
=21:11

=d

Question 7.

Aniron pole consisting of a cylindrical portion 110 cm high and of base diameter 12 cm is surmounted by a cone 9 cm high. Find the

mass of the pole, given that 1 cm 3 ofironhas 8 gm of mass (approx). (Take = = ?)

Solution:
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W = N

e Brr =1y

Radius of the base of poles {r) = 4 cm

Height of the cylindrical part (hq) = 110 cm

Height of the conical part (ha) = % cm

Total volume of the iron pole = wr#h, + % arh, = w¥h, + %hzj

355 1
xGrB110+ Zx 9
= 115 X6 6110+ 5x9)
_ 322, 36x113
T 113
= 12780 cr®

Weight of 1cm® = 8gm

Therefore, total weight = 127280 x 8=102240gm = 10224 kg

Question 8.

In the following diagram a rectangular platform with a semicircular end on one side is 22 meters long from one end to the other end. If
the length of the half circumference is 11 meters, find the cost of constructing the platform, 1.5 meters high at the rate of Rs 4 per
cubic meters.

22m

Solution:
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Length of the platform = 22 m

Circumference of semicircle =11 m

. Radius - CKE 11x7 ?

Exm: =22 2

Therefore, breadth of the rectangular part = ; v 2 =7 m

37

Andlength= 22 - _ = E= 12.5m

] =

Mow area of platform = x b + % <

=18.5x?+1x%xzxzm2
N A

_ 12954 2 2
4

= 148.75 m?

Height of the platform = 1.5 m

2 Wolume = 148.75% 1.5 = 223,125 m®

Rate of construction = Rs 4 per m=

Total expenditure = Rs 4 »x 223,125 =Rs8%2.50

Question 9.
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The cross-section of a tunnel is a square of side 7 m surmounted by a semicircle as shown in the following figure.

2

The tunnel is 80 m long. Calculate:
(i) its volume
(ii) the surface area of the tunnel (excluding the floor) and

(iii) its floor area

Solution:
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Side of square=7m

. . 7
Radius of semicircle= Z m

Length of the tunnel = 80 m

Area of cross section of the front part = &2 + % 2

(i} Therefore, volume of the tunnel = area x length

_ 273 20

= 5460 m?

(ii) Circumference of the front of tunnel

=2x?+lx211:r'

Therefore, surface area of the inner part of the tunnel

=25 % 80
= 2000 m?2

(iiiy Areaof floor=1x b=7 x 80=560 m2

Question 10.
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A cylindrical water tank of diameter 2.8m and height 4.2m is being fed by a pipe of

diameter 7 cm through which water flows at the rate of 4m/s. Calculate, in minutes, the
time it takes to fill the tank.

Solution:
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Diameter of cylindrical tank = 2.8 m

Therefore, radius = 1.4 m
Height=4.2m

Volume of water filled init = 2

—2—?2x14x14x42m

_181.104 o
7
= 25.872m% ... ... (i

Diameter of pipe =7 cm

Therefore, radius [r) = ;cm

Let length of water in the pipe = hy

2 Wolume = orih,

From (i) and (ii)

?zjh cm® = 25,872 ¢ 10CF e
25,872 % 100% ¢ 2
ZIT1

= h, =
77
25872 % 100% 2
= hi==== 95

=  h, =0.672x100%m
=  h,=6720 m

Therefore, time taken at the speed of 4 m per second

720

= minutes = 28 minutes
=10

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin
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Question 11.

Water flows, at 9 km per hour, through a cylindrical pipe of cross-sectional area 25 cmZ. If this water is collected into a rectangular
cistern of dimensions 7.5m by 5m by 4 m; calculate the rise in level in the cistern in 1 hour 15 minutes.

Solution:

Rate of flow of water = @ kmn/hr
Water flow in 1 hour 15 minutes

ein2hr 9% 2 = P 22, 1000= 11250 m
7] 2- % 7]

Area of cross-section = 25 cm® = 25 e = 1 e

10000 400

Therefore, volume of water= % x 112580 =28 125 m?®

Dimensions of water tank = 7.5m x 5m x 4m

Areaoftank=1x b=75x 5=375m2
Let h be the height of water then,

37.5 »x h=28.125

_ 26,125
375

=075m=75cm

Question 12.

The given figure shows the cross-section of a cone, a cylinder and a hemisphere all with the same diameter 10 cm and the other
dimensions are as shown. Calculate:

(i) the total surface area
(ii) the total volume of the solid

(iii) the density of the material if its total weightis 1.7 kg

L 12 cm " 12 cm 1
r T 1
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Solution:

1 1Z2cm

Diameter =10 cm

Therefore, radius {r) =5 cm
Height of the cone (h} = 12 cm
Height of the cylinder = 12 cm

ch =Rt ert o Y127 52 o J144 25 - JiES - 13 em
(i} Total surface area of the solid

= aré + 2wrh+ 2ar?
= ar(d + 2h+ 2r)

=22 S13+(2x12)+(2x 5)]

= 110[13 + 24+ 10]

= —1;0 x 47

5170

7
= 73857 cm?®

(ii) Total volume of the solid

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylin

der-cone-and-sphere/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/

@II I Cil Gl

—

nr2h+ wrh+ ETI:T'S

3
nrz[%f‘w h+§r:|
22 5x5 Li124 124+ 245
7 3 a
E[ih 12+ g}

550/ 1., 1]

7 3
550 58
7 3
31500

21
1519.0476 cm®

(iii} Total weight of the solid = 1.7 kg

Denairy L 1:7x 1000
: Y= 15100476
= Density = 1.12 gm /cm®

am /cm® =1.119 gm fom®

Question 13.

A solid, consisting of a right circular cone, standing on a hemisphere, is placed upright,
in a right circular cylinder, full of water, and touches the bottom. Find the volume of water
left in the cylinder, having given that the radius of the cylinder is 3 cm and its height is 6
cm; the radius of the hemisphere is 2 cm and the height of the cone is 4 cm. Give your
answer to the nearest cubic centimeter.

Solution:
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Radius of cylinder = 3 cm
Height of cylinder = & cm
Radius of hemisphere =2 cm
Height of cone =4 cm

Yolume of water in the cylinder when itis full =

mh=nx3x3x6=54r cm®

Yolume of water displaced = volume of cone + volume of

hemisphere

R S g

= L~

Ahear)

|
5

Tx2x A 44 2x2)

)
s
I
s
o0

]
(A

— T CITI

delel—LEJJ||—L(JJ

Therefore, volume of water which is left

= 541—%1

2860 3
=—— cm

=136.19 cm®
=136 cm®

Question 14.
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A metal container in the form of a cylinder is surmounted by a hemisphere of the same radius. The internal height of the cylinder is 7
m and the internal radius is 3.5 m. Calculate:

(i) the total area of the internal surface, excluding the base;

(ii) the internal volume of the container in me.

Solution:
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7 m

Radius of the cylinder = 3.5 m
Height=7m
(i} Total surface area of container excluding the base = Curved

surface area of the cylinder + area of hemisphere

= 2nrh + 2nre

= EX%xB.Ex? + EX%XB.EXB.E
7 7

=154+77 m*

=231 m?

(i) Volume of the container = nrdh + % e

22 2 22
{?x35x35 ?] [§x7x3.5x3.5x3.5J

539 . 539
2 o
1617 + 539

6
2156

6
= 35933 m°

Question 15.
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An exhibition tent is in the form of a cylinder surmounted by a cone. The height of the tent above the ground is 85 m and the height of
the cylindrical part is 50 m. If the diameter of the base is 168 m, find the quantity of canvas required to make the tent. Allow 20%

extra for fold and for stitching. Give your answer to nearest mZ.

Solution:
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Total height of the tent =85 m

Diameter of the base = 148 m

Therefore, radius {r) = 84 m

Height of the cylindrical part = 50 m

Then height of the conical part = ({85 -50)=35m

Slantheight (1) 2 o2 4 12 = \f84% + 352 = of7056 + 1225 = +f3281 = 91 m
Total surface area of the tent = 2urh + nrd = wr(2h + £)

- $x84(2x5o+91}

= 264{10D+ 91}

=264 x191

= 50424 m?

Since 20% extra is needed for folds and stitching,

total area of canvas needed

= 50424 x 120

100
= 60508.5

= 60509 m*

Question 16.
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A test tube consists of a hemisphere and a cylinder of the same radius. The volume of the water required to fill the whole tube is

% cm?® and % cm® of water are required to fill the tube to a level which is 4 cm below the top of the tube. Find the radius of

the tube and the length of its cylindrical part.

Solution:
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5159 .

Volume of water filled in the test tube = CIT

Volume of water filleduptodcm = E cm®

Let r be the radius and h be the height of test tube,

T L
"3 6
(2 5159
= 7 {3r+|“|}——6
r? 5159
=™ oy 2222
5 ()= —
= mr2(2r +3n) = ?......m

and

24 wr¥(h - 4) = 2232
3 5

:>w%§r+h—4j=5§§§

6

nre 4235
:?[3—+3‘|_12)=?
:mﬁ3+3p13=5%§ ....... (i)
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Dividing {i} by (i1}

2r+3h 5159
or+ h-12 42357

i)

Subtracting {ii) from (i)

wr2(12) = 5159 4235 _ Sz
2 2 =2
10y 22 r2=924
7 2
2 _ Rdx7  Tx7
2x12x22 2w 2
.
)
7

=r=—=235acm
2

Substituting the value of r in {iii)

7
2x§+3h 5159
5yl imho1n H3S
7+3h 5159
7+3h-12 4235
7+3h 469

7+3h-12 385
= 2695+ 1155h = 1407h - 2345
= 252h = 5040
=h=20

Hence, Height = 20 cm and radius = 3.5 cm

Question 17.

A solid is in the form of a right circular cone mounted on a hemisphere. The diameter of the base of the cone, which exactly coincides
with hemisphere, is 7 cm and its height is 8 cm. The solid is placed in a cylindrical vessel of internal radius 7 cm and height 10 cm. How

much water, in cma,will be required to fill the vessel completely?

Solution:
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— T~

Diameter of hemisphere = 7 cm
Diameter of the base of the cone =7 cm
Therefore, radius {r) = 3.5 cm

Height (h) =8 cm

Volume of the solid =

l*.rl:rz‘ﬂ + gnrg = %nr2(h+ =X

3
=lx$x35x3 52+ 2x3.5)

3
77

- 847
L(8+7)

385
2
=192.5 cm®

Mow, radius of cylindrical vessel (R) = ¥ cm

Height (H) =10 cm

- Wolume = TR

=%§x?x?x1@

= 1540 cm?

Violume of water required to fill = 1540- 192.5 = 1347.5cm?

Question 18.
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Two solid spheres of radii 2 cm and 4 cm are melted and recast into a cone of height 8
cm. Find the radius of the cone so formed.

Solution:

Volume of two spheres = Volume of cone

4 4 1 .
Eﬂ:[?}g + E?T(ﬂljlg — —ar’h

3
32+ 256 =1° % 8
288 .

5 =T
36 = r°

T = Gem.

Question 19.

A certain number of metallic cones, each of radius 2 cm and height 3 cm, are melted and
recast into a solid sphere of radius 6 cm. Find the number of cones used.

Solution:

Let the number of cones melted be n.
Let the radius of sphere be r, =6 cm
Radius of coneber.=2cm

And, height of the cone be h =3 cm

Volume of sphere = n (Volume of a metallic cone)
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Let number ofcones=n

Volume of cones = Volume of sphere

4
E:’:rzh ¥ = gnrs

4
HKET[XEZX?):E?TXEB

216

n—=—
3
n="ry2

Hence, no.of cones = 72

Question 20.

A conical tent is to accommodate 77 persons. Each person must have 16m? of air to
breathe. Given the radius of the tent as 7m, find the height of the tent and also its curved
surface area.

Solution:
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It is given that the tent is conical and it is made to accomodate 77 persons
Each person must have 16m° of air to breathe

Total air in the tent = 77 x 16 = 1232 m® (which is the total volume of tent)

1
Since the tent is conical we will use some formula of cone: Volume = gnrzh : Curved surface area =

nrl
I = slant height &1 = Tm

1 5 1 o 122 _, 154
Vc-lume—gnrh 3:1'{{?:]11 37'?}1— 3]1
And we eknow that total volume is 1232m*

154
So, 1232 = ?}1

1232 =« 3
h=——— =24m
154

Now let us find the curved surface area:
for the slant height 1 we will use the pythagoras theorem
P=h>+r>=242+7> =625

l =+/625 = 25m

22
So Curved surface area = nrl = ?(Tj (25) = 550m”

_x_
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