CBSE Class 10 Mathematics
Important Questions
Chapter 13
Surface Areas and Volumes

1 Marks Questions

1. A metallic sphere of radius 10.5cm is meted and then recast into small cones each of
radius 3.5cm and height 3cm, the number of such cones is

(a) 63
(b) 126
(c) 21
(d)130

Ans. (b) 126

2. A solid sphere of radius r is melted and cast into the shape of a solid cone of heightr,
the radius of the base of the cone is

(a) 2r
(b) 3r
(c)r

(d) 4r

Ans. (a) 2r

3. During conversion of a solid from one shape to another, the volume of new shape will
(a) increase

(b) decrease

(c) remain unaltered

(d) be doubled

Ans. (c) remain unaltered
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4. A right circular cylinder of radius r cm and height h cm (h>2r) just encloses a sphere
of diameter

(@) rcem
(b) 2rcm
(c)hcm
(d) 2h cm

Ans. (b) 2r cm

5. A solid sphere of radius r is melted and cast into the shape of a solid cone of heightr,
the radius of the base of the cone is

(a) 2r
(b) 3r
(c)r

(d) 4r

Ans. (a) 2r

6. A reservoir is in the shape of a frustum of a right circular cone. It is 8m across at the
top and 4m across at the bottom. If it is 6m deep, then its capacity is

(@) 176 ms
(b) 196 ms
(c) 200 ms
(d) 110 me

Ans. (@) 176 ms

7. A cone of height 24 cm and radius of base 6 cm is made up of modeling clay. A child
reshapes it in the form of a sphere, the radius of the sphere is

(@) 5cm
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(b) 6 cm
(c)8cm
(d)12cm

Ans. (b) 6 cm

8. A circular tent is cylindrical to a height of 4 m and conical above it. If its diameter is
210 m and its slant height is 40m. The total area of the canvas required in m: is

(a) 1760

(b) 15840

(c) 3960

(d) 7960

Ans. (b) 15840

9. The radii of the ends of a bucket 30cm high are 21 cm and 7cm. then its capacity in
litres is

(a) 19.02
(b) 20.02
(c) 21.02
(d) 19.08

Ans. (b) 20.02

10. A solid is hemispherical at the bottom and conical above it. The surface areas of the
two parts are equal, then the ratio of its radius and the height of its conical part is

(a) 1:3
(b) 1+
(c) 1:1

(d) 31
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Ans. (b) 1:+3

11. The diameter of a sphere is 6¢cm. It is melted and drawn into a wire of diameter 2cm.
The length of the wire is

(@)12cm
(b) 18 cm
(c)36cm
(d) 66 cm

Ans. (c) 36 cm

12. If the radii of the circular ends of a bucket of height 40 cm are 35cm and 14cm. Then
volume of the bucket in cubic centimeters is

(a) 60060
(b) 80080
(c) 70040
(d) 80760

Ans. (b) 80080

13. The diameter of a metallic sphere is 6¢cm. It is melted and drawn into a wire of
diameter of the cross-section 0.2cm, then the length of wire is

(@12m
(b) 18 m
(c)36m
(d) 66 m

Ans. (c) 36 m

14. The ratio between the volumes of two spheres is 8:27. What is the ratio between
their surface areas?
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(a) 2:3
(b) 4:5
(c) 5:6
(d) 4:9

Ans. (d) 4.9

15. A hollow cube of internal edge 22cm is filled with spherical marbles of diameter
1

0.5cm and it is assumed that & space of the cube remains unfilled. Then the number of
marbles that the cube can accommodate is

(a) 142296
(b) 142396
(c) 142496
(d) 142596

Ans. (a) 142296

16. A solid is hemispherical at the bottom and conical above it. The surface areas of the
two parts are equal, then the ratio of its radius and the height of its conical part is

(a) 1:3
(b) 13
(c) 1:1

(d) 31

Ans. (b) 1:+3

2 Marks Questions

I

T= _-
Unless stated otherwise, take

1. 2 cubes each of volume 64 cm: are joined end to end. Find the surface area of the
resulting cuboid.
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Ans. Abbreviation: CSA = Curved Surface Area TSA = Total Surface Area
V = Volume

Volume of cube = (Side):

According to question, (Side): = 64

= (Side)s = 4-

= Side=4cm

()

For the resulting cuboid, length V) =4+4-=8 cm, breadth = 4 cm and height ) 2 g

cm

i TF 17, 1.7
Surface area of resulting cuboid = 2(Ib+bh+ )

=2(8x4+4x4+4x8)
=2(32+16+32)

=2x80=160 cm:

S —

gom !

She—
\_ Tem
L

s

T=—
Unless stated otherwise, take

2. A solid is in the shape of a cone standing on a hemisphere with both their radii being
equal to 1 cm and the height of the cone is equal to its radius. Find the volume of the
solid in terms of ™

Ans. Abbreviation: CSA = Curved Surface Area TSA = Total Surface Area

V = Volume

For hemisphere, Radius ) =1 ¢m

-

=

- ¥
(1Y Zx
Volume = > = - 3

(PSR
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For cone, Radius of the base ) 21 em

Height '™ =1 cm

1 1
—rh

Volume = >

T

Lid | =

1 w(1)"x1

= 3 =

. Volume of the solid = V of hemisphere + V of cone

3. A pen stand made of wood is in the shape of a cuboid with four conical depressions to
hold pens. The dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm. The radius of
each of the depressions is 0.5 cm and the depth id 1.4 cm. Find the volume of wood in
the entire stand (see figure).

Ans. Volume of the cuboid = /%% 7
=15x10x3.5=525cms

1 1
—rh

Volume of conical depression =
%
—x—x05x05=14
= 3

H
= 30 cms

4x11

-~ Volume of four conical depressions = 30 =1.47 cms

~. Volume of the wood in the entire stand = 525 - 1.47 = 523.53 cms
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L

T=—.
Unless stated otherwise, take

4. A metallic sphere of radius 4.2 cm is melted and recast into the shape of a cylinder of
radius 6 cm. Find the height of the cylinder.

Ans. Abbreviation: CSA = Curved Surface Area TSA = Total Surface Area

V = Volume

For sphere, Radius '/ = 4.2 cm
2of la(aay

Volume = > =3 cms

For cylinder, Radius (R) = 6 cm
Let the height of the cylinder be H cm.

Then, Volume = TR°'H = T(6) H o,

According to question, Volume of sphere = Volume of cylinder

(42 ey
3 3 f - ,-’.l_"|_|5_| H
4427
== 3(6)°
= H=274cm

5. Metallic spheres of radii 6 cm, 8 cm and 10 cm respectively are melted to form a
single solid sphere. Find the radius of the resulting sphere.

Ans. Let the volume of resulting sphere be ¥ cm.

According to question,

im-" =i:r|’6'|3+i:r|’8'|3+i:n'm'|3
3 7 T T s T AU

= (6) +(8) +(10)

= » =216+ 512 + 1000
= " =1728
= r=12cm

6. A 20 m deep well with diameter 7 m is dug and the earth from digging is evenly spread
out to form a platform 22 m by 14 m. Find the height of the platform.

Ans. Diameter of well =7 m
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b |

~ Radius of well V) = 2 m

And Depth of earth dug '™ =20 m

Length of platform ) - 22 m, Breadth of platform (2) - 14 m

Let height of the platform be #" m
According to question,
Volume of earth dug = Volume of platform

= mrih=Ixbxh

¥ 7 7
o —x—x20=22x14x kK’
- ¥ ¥

== i
22xT=7
o=
= Tx2x2x22x14
= ' =25m

7. A well of diameter 3 m is dug 14 m deep. The earth taken out of it has been spread
evenly all around it in the shape of a circular ring of width 4 m to form an embankment.
Find the height of the embankment.

Ans. Diameter of well =3 m

b | e

- Radius of well ") = 2 m

and Depth of earth dug ") =14 m

Width of the embankment = 4 m

. Radius of the well with embankment *' =

Let the height of the embankment be ' m
According to the question,

Volume of embankment = Volume of the earth dug

| (»") —» R

[

1Y [3)
i i 7.1 _1:
|_T! BN Y x14
= [ %= A
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Fr -
LY
= | 4 4] 4
5
11—'><; :Exl—l
= 4 4
;,-_9X14X4
= 4x112
= 1" =1125m

8. A container shaped like a right circular cylinder having diameter 12 cm and height 15
cm is full of ice cream. The ice cream is to be filled into cones of height 12 cm and
diameter 6 cm, having a hemispherical shape on the top. Find the number of such cones
which can be filled with ice cream.

Ans. For right circular cylinder, Diameter = 12 cm

1

[ -]

“ Radius ") =

=

= 6 cm and height ' = 15cm
For cone, Diameter = 6 cm

6
2

() _

" Radius = 3 cm and height ') =12 cm
Let * cones be filled with ice cream.
Then, According to question,

Volume of # cones = Volume of right circular cylinder

1_,_,5_}:1
H.— Tr R .
= 3! ! = A
i o | . "r"r_ o
FTX:XT:KlEl :’<12=T|6| Xli
= 3 7 7
22 xbhx6x15x3xT
M=
= Tx22w3x3Ixl2
= 7 =15

9. How many silver coins, 1.75 cm in diameter and of thickness 2 mm, must be melted to
form a cuboid of dimensions 5.5 cm x 10 cm x 3.5 cm?

Ans. For silver coin, Diameter =1.75 cm
1.75 7

P

L | =

. (#)=
- Radius

For cuboid, Length U) 5.5 cm, Breadth

- 8 cmand Thickness ") =2 mm =3 cm
1°) =10 cm and Height "= 3.5 cm
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Let 7 coins be melted.
Then, According to question,

Volume of * coins = Volume of cuboid
= nxarh = Ixbxh'

15. A right triangle, whose sides are 3 cm and 4 cm (other than hypotenuse) is made to
revolve about its hypotenuse. Find the volume and surface area of the double cone so
formed. (Choose value of © as found appropriate)

Ans. Hypotenuse = ¥3 +4" = 5¢m

In figure, 2 ADB~ 2 CAB [AA similarity]

AD AB
- CA (B
AD 3
= 4 3

DE_AB
Also, AB (B
DB 3
= 3 3
?
= DB=73 cm
2 _16
- CD=BC-DB= 3 3 em
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1 712779 1 [123/16)
39537305 5
Volume of the double cone = SRV - 3
1 2 12
= 3 > 2 =30.14 cms
] ]
Tx—x3+ Tx—x4
Surface area of the double cone = 3 5
¥
T —(3+4)
¥
3.1—1><IT'><7
=52.75 cme

16. A cistern, internally measuring 150 cm x 120 cm x 110 cm has 129600 cm: of water
in it. Porous bricks are placed in the water until the cistern is full to the brim. Each brick
absorbs one-seventeenth of its own volume of water. How many bricks can be put in
without overflowing the water, each brick being 22.5cm x 7.5 cm x 6.5 cm?

Ans. Volume of cistern =150 x 120 x 110 = 1980000 cms

Volume of water = 129600 cms

~- Volume of cistern to be filled = 1980000 — 129600 = 1850400 cms
Volume of a brick =22.5x7.5x 6.5=1096.875 cms

Let " bricks be needed.
?’IXIDE‘Jﬁ_STS

Then, water absorbed by 7 bricks = 17 coms
_18350400x%17

- 16x1096 875 = 1792 (approx.)

17. In one fortnight of a given month, there was a rainfall of 10 cm in a river valley. If the
area of the valley is 97280 kmz, show that the total rainfall was approximately equivalent
to the addition to the normal water of three rivers each 1072 km long, 75 m wide and 3 m
deep.

10
T80 ———
Ans. Volume of rainfall = 1001000
=9.728 kms
Ix1072% x>
Volume of three rivers = 1000 1000
=0.7236 kms

Hence, the two are not approximately equivalent.
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18. An oil funnel made of tin sheet consists of a 10 cm long cylindrical portion attached
to a frustum of a cone. If the total height is 22 cm, diameter of the cylindrical portion is 8
cm and the diameter of the top of the funnel is 18 cm, find the area of the tin sheet
required to make the funnel (see figure).

Ans. Slant height of the frustum of the cone )=

\/rzz—mh' 20
_ : : T T

=< </ =13cm
Area of the tin sheet required = CSA of cylinder + CSA of the frustum
- jﬂ"l._—l_-l |._1[:|_.|+,-’.-."|._—1+9_.|13 — 807 +1697
I _]_

249x=—  TJ82—
= 2497 - 7 = Tsz

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

Ans. Let the radius of the sphere which fits exactly into a cube be r units. Then length of
each edge of cube = 2r units

Let V,and V,be the volumes of the cube and sphere
Then n=(2ry

V=1

L.

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

Ans. Radius of cone = radius of hemisphere =r

Height of cone = radius of hemisphere

:,-’.-_"}‘:X}‘::,-’.-_"}":
~-Volume of cone = - 3

21. The height of a right circular cone is 12 cm and the radius of its base is 4.5 cm. Find
its slant height.
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Ans h=12cm_ r=45cm

SRt = a5y 1122
Slant height I=+r"+h (4.5) +12
=~/2025+144 =164 25
=12.816(approx)

22. How many balls, each of radius 1cm, can be made from a solid sphere of lead of
radius 8 cm.

Volume of sphere of radius 8 cm

Ans. Number of balls = Volume of sphere of radius 1cm.

g TN a - — a
Ans. -1 =m=n =Ilem

I =dcm=r, =1cm

hi=14cm

) =:iil Ll Ol o ST

Capacity of glass 7 - -
F¥ - . . -
=2 P2 12|
i -

=4ﬁ_4[1+4+2]=4ﬂ_4><7 =JﬂE
3 3 a3
p -
=102=cm’

3

24. The diameter of a sphere is 6 cm. It is melted and drawn into a wire of diameter 2
cm. What is the length of wire?

Ans. Radius of sphere 7 = 3cm
4

Volume of sphere 3
4 PR | 3
=_—(3) =36mcm
773
Let length of the wire = 'cm
R= Radius of the wire =1 cm
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. =R = (1) I =1mem’
Volume of wire =7l i

lr=36r=1=36cm

25. Aniron pipe 20 cm long has exterior diameter equal to 25cm. If the thickness of the
pipe is 1Tcm. Find the whole surface area of the pipe.

Ans. R=125cm
r=125-1=115cm
= 20cm

. =2m(R+r)(h+R—r
Total surface area of pipe U )

Y -
=2%xZ2(12.5+11.5)(20+12.5-11.5) =3168em’

26. Find the ratio of the volumes of two circular cones. If -2 =32 and &2 =21

Ans. Ratio of volumes of two cones

1/ .,
—4 }‘1 J'El

27. A solid iron pole consists of a cylinder of height 110 cm and of base diameter 24 cm
which is surmounted by a cone 9 cm high, find the mass of the pole. Given that 1 cm: of

-

355

. |
o | 2
iron has 8g mass approx. - 113
12

) }':7:6cm‘= =110 ¢cm
Ans. For cylinder -

12

r=—=bcm h=%cm

I-.I'|

For cone

Volume of pipe = volume of cylindrical portion + volume of cone
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1,
H

= o h+

=:r|'6'|:1m+§|'6'|:|'9'|
o 30

P

L,

355

—— =113

-

113

=367(110+3) =36x

28. 2 cubes each of volume 64 cm: are joined end to end. Find the surface area of the
resulting cuboid.

Ans. Two cubes joined end to end, we get cuboid

I=4+4=8cm.b=4cm h=4cm

=2 ]; bl 1-'.
- Surface area of cuboid ~ 21 +bi+17]

2[8x4+4x4+8x4]
2[32+16+32]

2380 =160cm"

29. Kuldeepmade a bird bath for his garden in the shape of a cylinder with a hemi
spherical depression at one end. The height of the cylinder is 1.45 cm and its radius is

| r=22
30 cm. Find the total surface area of the bird-bath.. -|

Ans. Let h be the height of cylinder and r be the common radius of the cylinder and
hemisphere.

Total surface area of bird bath= C.S.A. of cylinder + C.S.A. of hemisphere
= 2mrh+ 20t = 27r(h+7)

22 . L.

30. A vessel is in the form of an inverted cone. Its height is 8 cm and radius of its top,
which is open, is 5 cm it is filled with water up to brim. When lead shots each of which is
a sphere of radius 0.5 cm, are dropped into the vessel. One-forth of the water flows out.
Find the number of lead shots dropped.

Ans. Radius of lead shot = 0.5 cm
Radius of cone =5 cm
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Let *be numbers of lead shots are dropped

1
—x
~.x x volume of one lead shot = 4 volume of the cone

:ixxiﬂfﬂﬂ5=lxéfﬁfxg
3 43 -

25
—x=—22% 100
4x4(03)

100 lead shots are dropped

31. A cone of height 24 cm and radius of base 6 cm is made up of modeling clay. Find
the volume of the cone.

Ans h=22cm r=bcm

1 o,
=="r H

Volume of cone 3

=érﬂ'6'l:|’2—l'l
370, ;

= §><35 x 2477 =288 Temt’
3

32. 2 cubes each of volume 216cme:are joined end to end. Find the surface area of the
resulting cuboid.

Ans. Two cubes joined end to end, we get cuboid

I=6+6=12cm. b=6cm h=6cm

_ . =2[1b+bh+1h
~-Surface area of cuboid (15 + bl +17]

2[12x6+6x6+6x12]
[

[ ]

.-2+36+?2]
%180 = 360cm*

[ )

33. Avessel is in the form of a hollow hemisphere mounted by a hollow cylinder. The
diameter of the hemisphere is 14cm and the total height of the Vessel is 13cm. Find
inner surface area.
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Ans. Inner surface area= 271+ 20"

[ Radius of base of the cylinder = radius of hemisphere]

34. A spherical ball of diameter 21 cm is melted and recast into cubes each of side 1cm.
Find the number of cubes thus formed. - -/

o

| e

Ans. Volume of spherical ball B

4 21 21 21 ;
= —TH — ¥ — ¥ —Fm
2 o) Y Y

3 s Fi ¥

Volume of each cube =1<Ixlem
_ Volume of ball

~-Required number of cubes Volume of cube
_'l_ I "rl ’rl "rl
¥ S ¥ S

S =
_3 7 2 2 2

a 1

= 4851
3 Marks Questions

1. A vessel is in the form of a hollow hemisphere mounted by a hollow cylinder. The
diameter of the hemisphere is 14 cm and the total height of the vessel is 13 cm. Find the
inner surface area of the vessel.

Ans. - Diameter of the hollow hemisphere = 14 cm
14
~- Radius of the hollow hemisphere = 2 =7 cm
Total height of the vessel = 13 cm
- Height of the hollow cylinder =13 -7 =6 cm
- Inner surface area of the vessel
Inner surface area of the hollow hemisphere + Inner surface area of the hollow cylinder

_ 27(7) +27(7)(6) _ 98748471827
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I
182x =

= 7 =26x22=572cme

2. A toy is in the form of a cone of radius 3.5 cm mounted on a hemisphere of same
radius. The total height of the toy is 15.5 cm. Find the total surface area of the toy.

Ans. Radius of the cone =3.5cm

- Radius of the hemisphere = 3.5 cm
Total height of the toy =15.5cm

- Height of the cone =15.5-3.5=12cm

(3.5 +(12)°

Slant height of the cone =
_ V12254144

= ¥136.25 - 12 5¢cm

- TSA of the toy = CSA of hemisphere + CSA of cone

. v ozl e
2ot + ol = 27(3.3) +m3.3)(12.5)

6
24357+43.757 = 68257 = 7 =914.5cme

3. A cubical block of side 7 cm is surmounted by a hemisphere. What is the greatest
diameter the hemisphere can have? Find the surface area of the solid.

Ans. Greatest diameter of the hemisphere = Side of the cubical block =7 cm
- TSA of the solid = External surface area of the cubical block + CSA of hemisphere

| 6(7) -7 ~ | |>+2,-T. 2
/ | |~ |

’r!J

[ 49 | 49
1294+ — T+ —T
L 4 ) 2

N ]
204+ 1 :94+4_f><;

2944+
2 =204 +38.5=332.5cm:
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4. A hemispherical depression is cut out from one face of a cubical wooden block such

that the diameter of the hemisphere is equal to the edge of the cube. Determine the
surface area of the remaining solid

b | e

Ans. - Diameter of the hemisphere = 7, therefore radius of the hemisphere =
Also, length of the edge of the cube =/

y (1Y
- Surface area of the remaining solid =

60—

r LY
[
LY ___"

| ™ |

K Ii' i - - 2 ) . )
T~ | +6I° A et lp(reas
- 12/ - -4 :

5. Rachel, an engineering student, was asked to make a model shaped like a cylinder
with two cones attached at its two ends by using a thin aluminium sheet. The diameter
of the model is 3 cm and its length is 12 cm. If each cone has a height of 2 cm, find the
volume of air contained in the model that Rachel made. (Assume the outer and inner
dimensions of the model to be nearly the same.)

Ans. For upper conical portion, Radius of the base ) 2 1.5¢em
Height "/ = 2 cm

%m':“‘f‘l %;Tl'l_f'lzxj 3
Volume = 3 =3 = 13T cms

For lower conical portion, Volume = 1-3Tcm:
For central cylindrical portion

(7)

Radius of the base =1.5¢cm
Height =) =12 - (2 +2) =8 cm
Volume = 7 72 = 7(15)° 8 _ 187 o
- Volume of the model = 1.37 + 1.57 4 187
= 217
ZIKE

=66 cms
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—1.5cm—de—1.5cm—¥ 4o

M3 oM ————¥

6. A gulabjamun, contains sugar syrup up to about 30% of its volume. Find approximately
how much syrup would be found in 45 gulab jamuns, each shaped like a cylinder with two
hemispherical ends, with length 5 cm and diameter 2.8 cm (see figure).

. . 2.
. —mr +mrth+ =
Ans. Volume of a gulabjamun = 3 3

y - . 9] -
é T(14)y +7(14) =222 +§ (147

%IHAf+EUAfle

o 414
7(14)° ><3

+2.2|

[5.6+6.6]
7196 | 196x122

= L d = 3 ’ Cm3
. 1.96x122
) 452 " 7
~ Volume of 45 gulabjamuns = 3
gl
15%1.96%12.2x ==
=1127.28 cms
30

1127285 ——
~- Volume of syrup = 100
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= 338.184 cm: = 338 cm: (approx.)

1.4cm
»

=]
N -

»
14

Vg;

“ 5cm
s 2 2 O =

7. A vessel is in the form of inverted cone. Its height is 8 cm and the radius of the top,
which is open, is 5 cm. It is filled with water up to the brim. 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.

Ans. For cone, Radius of the top ") = 5 cm and height ") = 8 cm

1 .. 1 . _
—Ir h =Tl =8
Volume of cone = - =3
200
T
= 3 cme
For spherical lead shot, Radius (R) = 0.5 cm
, i:rR-‘ im‘_o.sf
Volume of spherical lead shot = > =3
z
= 6 cms

1

Volume of water that flows out = 4+ Volume of the cone
1 y 2007 507

=1 3 = 3 coms
Let the number of lead shots dropped in the vessel be *-
y E':i[:li"
6 3
- S07_6
= "3 1
= 7 =100
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8. A solid iron pole consists of a cylinder of height 220 cm and base diameter 24 cm,
which is surmounted by another cylinder of height 60 cm and radius 8 cm. Find the mass

of the pole, given that 1 cms of iron has approximately 8 g mass. | “>¢ 7~ 314

=2

4
-2

Ans. For lower cylinder, Base radius (r) -
And Height ' = 220 cm

=12cm

Volume = 7k = T(12) 220 _ 316807 oo
For upper cylinder, Base Radius (R) =8 cm

And Height (H) = 60 cm

Volume = RH = T8 %60 _ 38407 0,
" Volume of the solid Iron pole =V of lower cylinder + V of upper cylinder

= 316807 4 38407 = 355207

=35520x3.14=111532.8 cm:

9. A solid consisting of a right circular cone of height 120 cm and radius 60 cm standing
on a hemisphere of radius 60 cm is placed upright in a right circular cylinder full of water
such that it touches the bottom. Find the volume of water left in the cylinder, if the radius
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of the cylinder is 60 cm and its height is 180 cm.

Ans. For right circular cone, Radius of the base ') = 60 cm

And Height ") = 120 cm

%R‘}':hl %,-TI'_*SU_'I: x120
Volume = 3 =3 = 1440007 omys

For Hemisphere, Radius of the base " = 60 cm

) -
o Za(en)y
Volume = 3 =3 = 144UUU;TCm3

For right circular cylinder, Radius of the base ') = 60 cm
And Height %) = 180 cm
Volume = 7 7 = T(60) x180 _ 6430007 oppys

Now, V of water left in the cylinder
=V of right circular cylinder — (V of right circular cone + V of hemisphere)
= 6480007 — (1—1—1000,? + 1—1—1000:{)
= 3600007 oy
360000 .
= 100x100x100 s

22
03/ —

= 7 =1.131 m: (approx.)

10. A spherical glass vessel has a cylindrical neck 8 cm long, 2 cm in diameter; the
diameter of the spherical part is 8.5 cm. By measuring the amount of water it holds, a
child finds its volume to be 345 cm:. Check whether she is correct, taking the above as
the inside measurements and © = 3.14.

8om

o~ A

_ im": +mr’h
Ans. Amount of water it holds = 2
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321.39+25.12
= 346.51 cms
Hence, she is not correct. The correct volume is 346.51 cma.

11. A cylindrical bucket, 32 cm and high and with radius of base 18 cm, is filled with
sand. This bucket is emptied on the ground and a conical heap of sand is formed. If the
height of the conical heap is 24 cm, find the radius and slant height of the heap.

Ans. For cylindrical bucket, Radius of the base ") = 18 cm and height ) =32 cm

“ Volume = @k = TU8) 32 _ 103687,

For conical heap, Height ) 224 cm
Let the radius be "' cm.

-\.'l L} ]' 2 "'r
—anh'  —xaxr =24 Qv
Then, Volume = - =2 = """ cms
According to question, Volume of bucket = Volume of conical heap

— 103687 — 8T

2103687
2o

= ST =1296

= 1=36cm

Now, Slant height 1) 2

I:36:I:+I"2—1:I: _ 1296 +576
_ V1872 J 113

12. Water in a canal 6 m wide and 1.5 m deep is flowing with a speed of 10 km/h. How
much area will it irrigate in 30 minutes, if 8 cm of standing water is needed?

3

[ ]

Ans. For canal, Width =6 mand Depth=1.5m= - m

Speed of flow of water = 10 km/h =10 x 17000 m/h = 10000 m/h
10000 500

= 60 m/min= ¥ m/min
A00 =30

" Speed of flow of water in 30 minutes= 3 m/min
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Exi = 2000

"~ Volume of water that flows in 30 minutes = 2 = 45000 ms
45000 _ 4500000
SR
- The area it will irrigate = 100 = 562500 m>
562500

= 10000 hectares = 56.25 hectares

13. A farmer connects a pipe of internal diameter 20 cm from a canal into a cylindrical
tank in her field, which is 10 m in diameter and 2 m deep. If water flows through the pipe
at the rate of 3 km/h, in how much time will the tank be filled?

Ans. For cylindrical tank, Diameter = 10 m

10

(r)=—
~ Radius =~ < =5mand Depth 2o m
“ Volume = @ = T(5)%2 _ 507 6
Rate of flow of water "/ = 3 km/h = 3000 m/h

3000
= 60 m/min =50 m/min

For pipe, Internal diameter = 20 cm, therefore radius'*’ = 10 cm = 0.1 m

T(w) A

" Volume of water that flows per minute =
. - T
_ m(00)'x50 _ g

s0T

". Required time = 72 - 100 minutes

14. A metallic right circular cone 20 cm high and whose vertical angle is °*" is cut into

two parts at the middle of its height by a plane parallel to its base. If the frustum so
1

obtained be drawn into a wire of diameter 16 cm, find the length of the wire.
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= B cm
» 1 H
tan30°=—L = —E=—-
T T =8 0
20
H=—=
7=10cm
1
— Th [} +ry +}1} ]
~ Volume = 3
22 " Can -'*’r‘* M
1 ><1Ij| } i{g ; 10 J|
1 22 7400 1[][] 2007
—><— #10x — —+—
-3 . 3 3 )
] r ]
12 0 e
=3 7 3 = 9 ome

1
Diameter of the wire = 16 cm
1

" Radius of the wire = 32 cm
Let the length of the wire be / cm.

Then, Volume of the wire = 771 =
11

= 3538 oms
According to the question,

11 22000

3584 = 9

22000 3584
= 11x9
- 20003584
= 9
= 1= 796444.44 cm = 7964.4 m

15. The diameter of metallic sphere in 6 cm. The sphere in melted and drawn into a wire
of uniform cross section. If the length of wire is 36 cm, find its radius.

Ans. Diameter of sphere = 6 cm

4
Volume 3 3
Let r; be radius of wire
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Volume of wire =
= g % 36 =367
:;”'1: =1

=7 =lem

16. Water flows at the rate of 10 metre per minute through a cylindrical pipe having its
diameter at 5Smm. How much time will it take to fill a conical vessel where diameter of
base is 40 cm and depth 24 cm?

Ans. We have volume of the water that flows out in one minute

= Volume of cylinder of diameter 5 mm and length 10 m.

)

_ — % —x—x1000 o’
Volume of cylinder =

. . — 5. "}
Volume of conical vessel 7 =20 ¢7 and 1=24 cm

3 ] ) . .
= (20 = 24w’
3 7

Suppose the conical vessel is filled in x minutes
~-Volume of the water flows out in x minutes

= Volume of conical vessel

I I .
= ;x—x—xlﬂﬂxnl*::x'—_'xiﬂ‘ x 24
lx—mﬂx 24 =4x4 _ 512
3 100 10 Minutes
= x =31 Minutes 12 seconds

= x=

17. The radius of the base and the height of solid right cylinder are in the ratio 2:3 and its

T

T==

volume is 1617 cu.cm. Find the total surface area of the cylinder. L

Ans. Let r be the radius of the base and h be the height of the solid right circular cylinder.

¥ 2 2h
===
o3 3

17 4 2 7 -
arh=m—k h=1617
Volume of the cylinder = 9
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9 1617__ 9 1477
— ] s
4 22 4 2

18. A toy is in form of a cone mounted on a hemisphere of common base radius 7 cm.
The total height of the toy is 31 cm, find the total surface area of the toy.

Ans. Total surface area of toy = C.A.S. of hemisphere + C.S.A. of cone

2w+l
Here r=Tcm, h=24cm
D= R =T 424 = 25 om
I I
2x—xTxT+—xTx125
T.S.A. of toy = /

=308 +550=858cm*

19. A well 3.5 m in diameter and 20 m deep be dug in rectangular field 20 m by 14 m.
The earth taken out is spread evenly on the field. Find the level of the earth raised in the
field.

=—m
Ans. Radius of well +

Depth of well = 20

22 7 7 .0 5 _385 ,
=—x—x—x10mw =—mnr
" Volume of earth takenout 7 4 4 2
Area of field = 20mx14m=280m"
i T TN . MET .
_2g0-22u T T} 22193
- _].-! S

Area of field excluding well
_ volume of earh talen out

- Level of earth raised Area of field
383 8 m=0.7119m

= #
2 1163

=71.19%m
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20. A solid sphere of radius 6 cm is melted into a hollow cylinder of uniform thickness. If
the external radius of the base of cylinder is 5 cm and its height is 32 cm, find the

uniform thickness of the cylinder.
4

Ans. Volume of sphere 3

= i,-’fl'.rﬁ_'l': = 2887cnr
2

Let the internal radius of cylinder » = ¢
External radius & =3¢m

=T(R =\ h=m(5 - )32
Volume [- : [' '

Volume of the hollow cylinder = Volume of sphere
=32(25-x") r=2887

.

252 =258
32

—=25-x"=9

= =16

= x=4cm

21. A medicine capsule is in the shape of a cylinder with two hemispheres stuck it each
of its ends. The length of the entire capsule is 14 mm and the diameter of the capsule is
5 mm. Find its surface area.

AT T ™

| L) ]

U 1N L)

e P Y
. 14 Eoiy }

L4mm

Ans. Uniform thickness of cylinder =5 - 4=1 cm
The length of capsule = 14 mm

| L

PF=—mm

Length of cylindrical portion of capsule=14-5=9 mm

Total surface area = 2™ +2mrh+2m”
=4 + 2k
o] .-*."‘-,: A &
=4 "l 2 422 "w w0
2 7 2

550 990 1540

= + = = 220mmn"

22. A pen stand made of wood is in the shape of a cuboid with four conical depression to
hold pens. The dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm. The radius of
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each of the dimensions is 0.5 cm and the depth is 1.4 cm. Find the volume of the wood
in the entire stand.

Ans. Required volume = volume of cuboids - 4 [V. of one depression]
a2

=15x10x3.5-4x=x 1, (1.4)
3 1 "'r | " -

_150%x35 8 22 14
3 1

1
325-2093=52207cw’

23. A medicine capsule is in the shape of a cylinder with two hemispheres stuck to each
of its ends. The length of the entire capsule is 14 mm and the diameter of the capsule is
5 mm. Find its surface area.

T e,
L] ]
LY .-'I Y g
-
, A )
]

14mm

Ans. The length of capsule = 14 mm

PF=—mm

Length of cylindrical portion of capsule=14->=9 mm
Total surface area = 27" + 2k +2m°
= 4" + 2mrh

| L

Y .-*."‘-,: A &
=dw_—x ] +2x_x_xb
| 2| - 9]

550 990 1540

= + = = 220mmn"

24. A spherical glass vessel has a cylindrical neck 8 cm long, 2 m in diameter, the
diameter of the spherical part 8.5 cm. by measuring the amount of water it holds, a child
finds its volume to be 345 cm: check whether she is correct, taking the above as side

measurements.[‘TzJ'H:|

Jem

Ans. For cylindrical part
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.
r=%c=n=1 cm h=8cm

For spherical part:

85 17

Radius (R) 20 4

Volume of glass solid = Volume of cylindrical part + Volume of the spherical part

2, 4 2, 4
=mr'h+ AR =m| rh+-R"|

3 L 3
314 4913 .
= |8+ cri |
100 48
314[ 384449137
— |t'.???
w0 48 |
3145204 1663258 .
= = chr
4800 4800
=346 Slcm’

25. Metallic sphere of radii 6 cm, 8 cm and 10 cm respectively are melted to form a
single solid sphere. Find the radius of the resulting sphere.

. 2 (6 +(87 +(107]
Ans. Sum of the volumes of three given spheres = > - -

g 8043
4

= R =1728=(12)’

S R=12cm

576x3
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26. A shuttle cock used for playing badminton has the shape of a frustum of a cone
mounted on a hemisphere. The external diameter of the frustum are 5 cm and 2 cm. The
height of the entire shuttle cock is 7 cm. Find the external surface area.

Ans. External surface area= C.S.A. of frustum of the come + S.A. of hemisphere

_3fhrH3H+2mf

= 7[3.5)(6.2)+27(1) [ =1r =25,k =T—1=6cm]
_ 22 0 BE L 2
710 100 7
11x618 , 44
= +—
100 7

=6.18
=67.98+6.28

= T4 26cm”

27. How many silver coins 1.75 cm in diameter and of thickness 2 mm must be melted to
form a cuboid 5.5 cm*10 cm* 3.5 cm?

385
Ans. Volume of the cuboid=73-3x%10x3.5 2 -
1.75 —
. ) =pr= > :D_E."3 cH
Radius of the coin -
Thickness =2 7mm=0.2cm
IF

=mrh=""x0875x0875x02
Volume of one coin

Volume of cuboid

~- Required number of coins = Volume of each coin

_ 385x1000x1000x10=7

2222875 =875x2

_ 38404070 — 20%20 = 400

4235 x35x2 S
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28. A container like a right circular having diameter 12cm and height 15cm is full of ice-
cream. The ice-cream is to be filled in cones of height 12cm and diameter 6cm having a
hemispherical shape on the top. Find number of such cones which can be filled with ice-

= }_.l_'-.?':n"'ﬁ
Ans. Volume of cylinder

Diameter of cone =12 cm

Sr=bcm

Volume of ice cream = Volume of ice-cream cone + Volume of hemispherical top of ice-
cream

Volume of cvlinder

Number of ice-Cream cones V. of icecream cone + Volume of hemisph top
5407
= =10

34w ice-cream cones

29. Water flowing at the rate of 15 km per hour through a pipe of diameter 14cm into a
rectangular tank which is 50m long and 44m wide. Find the time in which the level of
water in the tank will rise by 21cm.

Ans. 1 Km =1000 m

S A5 lan=15000m

Volume of cylinder = @7

(=

_'l_ -

=— =Tem=——cm

Radius < 100
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Volume of water flowing through the cylindrical pipe in an hour at the rate of 15km/hr

2 7 7 X
= —x—x—ux15000=231m"

7100
Volume of cuboid = 2%

~-Volume of required quantity of water in the tank

217 2

—80xddn | Qlem= ——m | =462n7

100] 100

231m°

Since of water falls into tank in 1 hour

1

=—=x462=12

~A462Im° of water falls into tank in 231 hours

30. A solid cylinder of diameter 12cm and height 15cm is melted and recast into toys
with the shape of a right circular cone mounted on a hemisphere of radius 3cm. If the
height of the boy is 12cm, find the number of toys so formed.

T .

]

WVolume of the cvlinder

Mumber of toys =

Ans Wolume of one tov
_ mR'H _  mR'H
== —= — .

—mr +=mrh  —mr(2r+h)

3 3 3 ' '

GEd Y ] _ 6><6><15_

1 - e \ 315
—x3x3(6+9) 313
3 : .

4 Marks Questions
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1. A medicine capsule is in the shape of a cylinder with two hemispheres stuck to each
of its ends (see figure). The length of the entire capsule is 14 mm and the diameter of
the capsule is 5 mm. Find its surface area.

Ans. Radius of the hemisphere = 2 mm
Let radius = =2.5 mm
Cylindrical height = Total height — Diameter of sphere = # =14 — (2.5 +2.5) =9 mm

Surface area of the capsule = CSA of cylinder + Surface area of the hemisphere

2mrh+2(2m?)

1
l‘_.*

2. A tent is in the shape of a cylinder surmounted buy a conical top. If the height and
diameter of the cylindrical part are 2.1 m and 4 m respectively and the slant height of the
top is 2.8 m, find the area of the canvas used for making the tent. Also, find the cost of
the canvas of the tent at the rate of Rs. 500 per m:. (Note that the base of the tent will
not be covered with canvas.)
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28m

Ans. Diameter of the cylindrical part = 4 cm
- Radius of the cylindrical part = 2 cm
TSA of the tent = CSA of the cylindrical part + CSA of conical cap

_2m(2)(2.1)+m(2)(2.8)

- Sdr+567

= 147

I

1—1><'T_'
=44 m:
~ Cost of the canvas of the tent at the rate of Rs. 500 per m:

=44 x 500 = Rs. 22000

3. From a solid cylinder whose height is 2.4 cm and diameter 1.4 cm, a conical cavity of
the same height and same diameter is hollowed out. Find the total surface area of the
remaining solid to the nearest cm-.

24m |

#=0.7 om=e

Ans. Diameter of the solid cylinder = 1.4 cm
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- Radius of the solid cylinder = 0.7 cm
- Radius of the base of the conical cavity = 0.7 cm
Height of the solid cylinder =2.4 cm

- Height of the conical cavity = 2.4 cm

- Slant height of the conical cavity =

_ J049+5.76
=625 -9 5¢cm

" TSA of remaining solid
_ 27(0.7)(24)+ 7(0.7) +7(0.7)(2.5)

3360 +0497+1.757

s6T

I
56x—

= T =17.6cmz

= 18 cm= (to the nearest cm?)

4. A wooden article was made by scooping out a hemisphere from each end of a solid
cylinder as shown in figure. If the height of the cylinder is 10 cm and its base is of radius
3.5 cm, find the total surface area of the article.

4 A H=t00m

Ans. TSA of the article = 2mrH +2\ 2

2m(3.5)(10)+2| 2m(3.5)°

= T0T+497

= 1197
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22
119 —

374 cm2
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