P Rkttt |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

Surface Areas and Volumes

Selected NCERT Questions

L.

Sol.

Sol.

Sol.

A vessel is in the form of a hollow hemisphere mounted by a hollow cylinder. The diameter of
the hemisphere is 14 ecm and the total height of the vessel is 13 cm. ~— 7o
Find the inner surface area of the vessel.

Here, radius of hemisphere = radius of cylinder = rcm -

=7cm

and height of cylinder, b = (13 - 7) cm = 6 cm

Fig. 125

Now, inner surface area of the vessel

curved surface area of the cylindrical part + curved surface area of hemispherical part

= (2mrh + 2m®) = 2nr (h + 1)

=2 X %x?x(6+7)

=2 % 22 % 13 =572 ecm®
A toy is in the form of a cone of radius 3.5 em mounted on a hemisphere of same radius. The
total height of the toy is 15.5 cm. Find the iotal surface area of the toy.

OR
A toy is in the form of a cone of radius 3.5 ¢cm mounted on a hemisphere of same radius on its
circular face. The total height of the toy is 15.5 cm. Find the total surface area of the toy.
[CBSE (AI) 2017)

We have, CD) = 15.5 cm and OB = 0D = 3.5 cm
Let r be the radius of the base of cone and h be the height of conical part of the
y.
Then, r=0B =35cm
h=0C=CD-0D=(155-35)cm = 12cm

il

15.5 cm

I= VP +h=1357+12%7 = /12.95+144 = /156.25 =12.5cm

b
= @
Teea——120C
El

Also, radius of the hemisphere, r = 3.5 ecm

Total surface area of the toy Flg-125
= surface area of cone + surface area of hemisphere
=nrl + 2n® = mr(l + 2r)
22 .
g o 3.5 (125 + 2 x 8.5)
= 27—2 X 8.5 % 19.5 = 214.5 cm®
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. [Competency Based Question)

The greatest diameter that a hemisphere can have = 7cm ={
Radius of the hemisphere (R) = % cm

Surlace area of the solid after surmounting hemisphere
= 60°-zR® + 2rR® = 61" + nR*
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4.

Sol.

Sol.

22 7.7
= 6 X 49+ XX
F T2
= 204 + 385 = 3325 cm’
A medicine capsule is in the shape of a cylinder with two T
hemispheres stuck to each of its ends (Fig. 12.7). The length & it
of the entire capsule is 14 mm and the diameter of the capsule l
is 5 mm. Find its surface area. T
Let the radius and height of the cylinder be r cm and h cm Fig. 12.7
respectively. Then, i
14 mm
r=%mm=2.5mm B 2 T
and h = (14—2Xg)mm =9 mm 5lm'“
Also, radius of hemisphere r = g mm A Wi C
Now, surface area of the capsule Fig. 12.8
= Curved surface area of cylinder + Surface area of two hemispheres
= 2mrh + 2 X 2mr® = 2nr (h + 2r)
225 5
=2x=x=x(0+2%x=
2x=Fxgx(9+2x3)
= gxgxéxm =220 mm?
72
A tent is in the shape of a cylinder surmounted by 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 ¥ 500 per m®. (Note that the base of the tent
will not be covered with canvas).
We have,
Radius of cylindrical base = % =2m

Height of cylindrical portion = 2.1 m
.. Curved surface area of cylindrical portion = 2nrh

=9 27—2><2X2.1=26.4n12

Radius of conical base = 2 m
Slant height of conical portion = 2.8 m

.. Curved surface area of conical portion = nrl

- 27—2 X9 %28=17.6m

Now, total area of the canvas = (26.4 + 17.6) m*= 44 m?
. Total cost of the canvas used = ¥ 500 x 44
= 722,000

From a solid cylinder whose height is 2.4 em 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>.
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Sol.

[ §

Sol.

Sol.

We have,

Radius of the cylinder = 174 = 0.7 cm Q7em

Height of the cylinder = 2.4 em
Also, radius of the cone = 0.7 cm

and height of the cone = 2.4 cm
Now, slant height of the cone = /(0.7)° +(2.4)* _Fm
= [ = ,049+576=,625=25cm Fig. 12.10

Total surface area of the remaining solid

curved surface area of eylinder + curved surface area of the cone

+ area of upper circular base of cylinder

2nrh + mrl + = wr(2h + L+ 1)

- 27—2 X0.7X[2X24+25+07]=22x0.1x 48 +25+0.7)

=22x80=176cm® = 18cm?

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 .
We have,
Height of cone is equal 1o its radius
i.e., h=r=1ecm (Given)
Also, radius of hemisphere = r = 1 em
Now, volume of the solid

= volume of the cone + volume of the hemisphere

o1 o, & Fig. 12.11
= 31':?‘.Fz+ 3 n
. 2 s o
=g ><r+3n:r [ h=T1]
3
= L:; +§m‘3 = m =x(1)* = nem®

A gulab jamun, contains sugar syrup 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 em and diameter 2.8 em (Fig. 12.12).

We have,
Radius of cylindrical portion and hemispherical portion of a gulab jamun

= =5 = l.4cm

2
Length of cylindrical portion = 5-1.4- 1.4 =2.2cm
Volume of one gulab jamun

= volume of the cylindrical part + volume of the hemispherical ends

:1:72&+2x%m3=m2h+%1t73

=’ (h+%r)zi—Qx(l.4)2(2.2+%xl.4)
_ EXMXl_4x(6-6+5-6)=§><1_96x 12.2 1.4 cmima— 2,2 om —»fae1 4 cm|
¥ 3 ¥ - Fig. 1213
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Sol.

10.

Sol.

Volume of 45 gulab jamuns = 45 X 27—2 x1.96X %
Quantity of syrup in 45 gulab jamuns = 30% of their volume
30 22 122
ol T x 45X T *1.96 x 3

338.184 cm®

= 338 cm® (approx.)
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 em
by 3.5 em. The radius of each of the depressions is 0.5 cm
and the depth is 1.4 cm. Find the volume of wood in the
entire stand (Fig. 12.14).

We have,

Length of cuboid = [ = I5cm
Breadth of cuboid = b = 10 ¢m
Height of cuboid = h = 3.5 cm

And radius of conical depression = 0.5 em

Fig. 12.14

Depth of conical depression = 1.4 cm
Now, volume of wood in the entire pen stand
= volume of cuboid - 4 X volume of a conical depression

bR etk

3
. 1 .22 -
15% 10 x 3.5-4 % EXT X 0.5 % 0.5 x 14

Il

(525 — 1.47) cm® = 523.55 em®

A solid iron pole consists of a cylinder of height 220 ¢m and base diameter 24 em, which is
surmounted by another cylinder of height 60 cm and radius 8 cm. Find the mass of the pole,
given that 1 cm® of iron has approximately 8 g mass. (Use 1 = 3.14).

Letr, and k| be the radius and height of longer cylinder, respectively, and r,, hy be the respective
radius and height of smaller cylinder mounted on the longer cylinder. Then we have,

r=8cm
rp= 12 cm, hy =220 cm = T
re = 8cm, hy = 60 cm 60 cm
Now, volume of solid iron pole : 1
= Volume of the longer cylinder + Volume of smaller cylinder
= m‘fh, + m,fhg
=3.14 x (12)? X 220 + 3.14 x (8)% x 60 syl
= 3.14 x 144 x 220 + 3.14 X 64 X 60
= 00475.2 + 12057.6
= 111532.8 cm’
Hence, the mass of the pole = (111532.8 X 8) grams
_ 1115132.8><8 - 1
000 :,:}'j—m -
= 802.2624 kg Fig. 1245
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Sol.

12.

Sol.

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

We have,
Radius of cylindrical neck = 1 cm and height of cylindrical neck = 8 cm

Radius of spherical part = 4.25 cm

Now, volume of spherical vessel = nr’h + ims

3

(1% x 8 + % X 1 X (4.25)°

Il

3.14 % 8+%x(4.25)5

3.14 X [8 + 102.354]
3.14 x 110.354
346.51 cm®

The answer found by the child is incorrect.

[&— 8.5 cm—->|
Fig. 12.16

Hence, the correct answer is 346.51 cm®.

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 r=3cm
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.

Volume of the cylinder = nR*H

x (6)° X 15

X 36 % 15 cm®

3] »
< g

Now, volume of cone having hemispherical shape on top =

= %xQ—f X (3)2 (12 + 2 % 3)
= %Xi—2X9X18=%X54cm?’

The number of cones that can be filled with ice cream

Volume of cylinder

Volume of cone having hemispherical shape on top

gX38><I5
I ———)
2
7 x b4
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Choose and write the correct option in the following questions.

1.

A medicine-capsule is in the shape of a cylinder of radius 0.25 cm with two hemispheres stuck
to each of its ends. The length of the entire capsule is 2 cm. What is the total surface area of

the capsule? (Take © as 3.14) T [Competency Based Question]
025 025
| 1.50cm !
!
r

Z2em
Fig. 12.18
(a) 0.785 cm® (b) 0.98125 cm® (c) 2.7475 cm® (d) 3.14 cm®

Two identical solid cubes of side k units are joined end to end. What is the volume, in cubic
units, of the resulting cuboid?

(a) 2k* (b) 3k* (c) 4k% ) 6k°
The radius of a sphere (in cm) whose volume is 121 em®, is [CBSE 2020(30/5/1)]
(@) 3cm (b) 33 cm @) 3** cm (d) 3" cm

A mason constructs a wall of dimensions 270 cm X 300 cm X 350 cm with the bricks each of
size 22.5 em X 11.25 cm X 8.75 cm and it is assumed that % space is covered by the mortar.
Then the number of bricks used to construct the wall is [NCERT Exemplar]
(a) 11100 (by 11200 (c) 11000 ) 11300

A cubical ice cream brick of edge 22 cm is to be distributed among some children by filling
ice cream cones of radius 2 em and height 7 cm upto its brim. How many children will get the

ice cream cones? [NCERT Exemplar]

(a) 163 (b) 263 (c) 363 (d) 463

The volume of the largest right circular cone that can be cut out from a cube of edge 4.2 cm is

[NCERT Exemplar]

(@) 9.7 cm® (b) 77.6 cm® (c) 58.2 cm® (d) 19.4 cm®

A solid spherical ball fits exactly inside the cubical box of side 2a. The volume of the ball is
[CBSE 2020(30/C/1)]

16 s L. 323 4y
(a) 3 4 (b) s () 3 () 3

A cube of side length 66 ¢m is filled with spherical metallic balls of diameter 0.6 cm and it is

assumed that % space of the cube remains unfilled. What are number of balls that can be filled

22
in the cube? (Use n- T) [Competency Based Question]
(a) 52875 (b) 952875 () 1165812 (d) 2264031
A hollow cube of internal edge 22 cm is filled with spherical marbles of diameter 0.5 cm and

it is assumed that % space of the cube remains unfilled. Then the number of marbles that the

cube can accommodate is [NCERT Exemplar]
(a) 142296 (b) 142396 (c) 142496 (d) 142596

. L L L e L L Ty
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10.

Abhinav made a model for his school project in the shape of a cylinder of radius 7 cm and
height 21 ¢m, with hemisphere surmounted on one end. He wants to cover the entire model
with decorative paper. What is the area, in centimeter square, of paper that is required to cover

the model? (Use w= 27—2) —
7“

[Competency Based Question]

wo |z

Tc

—_

— S

Fig. 12.19

(a) 976 cm? (b) 1012 cm? (¢) 1232 cm? (d) 1386 cm®
Answers
1. (d) 2. (a) 3. () 4. (b) 5. (c) 6. (d) 7. @)
8. (b) 9. (a) 10. (c)

Very Short Answer Questions

Each of the following questions are of 1 mark.

1.

Sol.

Sol.

Sol.

If the areas of three adjacent faces of a cuboid are x, y and z respectively, then find the volume
of cuboid.

Let the length, breadth and height of the cuboid are [, b and h respectively.

x=Ixb; y=bxh and  z=IXxh
= ayz = (I xb)x (b xh)x({xh)
= P2
Now, volume of cuboid =1 X b X k
= oz (o P0Ph% = xyz)
Two right circular cones have their heights in the ratio 1 : 3 and radii in the ratio 3 : 1. What
is the ratio of their volumes? [CBSE 2020(30/3/1)]

Let height of the cones are £ and 3k respectively and their radii are 3r and r respectively.

Volume of first cone
Volume of second cone

Ratio of volume

éxx(Fir)th

3

- =

1 2
—nxr?x
Szr r* X 3h

Required ratiois 3 : 1.
Volume and surface area of a solid hemisphere are numerically equal. What is the diameter of
hemisphere ? [CBSE Delhi 2017]

As per question

Volume of hemisphere = Surface area of hemisphere

. L L L e L L Ty
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2 2 9 .
= = =
3 b o 3mr i 2 units

d = 9 units
4. A solid ball is exactly fitted inside the cubical box of side a. What is the volume of the ball?
Sol. Diameter of the solid ball = edge of the cube = a

- R Ml s X 5
Volume of the ball = STE( )—SXSME =g

2

Each of the following questions are of 2 marks.

1. The volume of a right circular cylinder with its height equal to the radius is 25% em?. Find

the height of the cylinder. ’Use = %l [CBSE 2020(30/2/1)]
Sol. We have, in a right circular cylinder
Height = Radius 2 h=r
and volume of cylinder = 251?cm3
176
2y, = 176
= nr -
= nxhgxh=”Tﬁ . h=1)
= 2__—2xh3 = ”TG
7 7
=5 hS:%=8 > ®=®' =  h=2m

. Height ol the cylinder = 2 cm
2. In Fig. 12.20, a tent is in the shape of a cylinder surmounted by a conical top. The cylindrical
part is 3.5 m high and conical part has slant height 4.2 m. Both the parts have same radius

2 m. Find the area of the canvas used to make the tent. (Use n = 27)

4.2m
35m

Fig. 12.20
Sol. We have,
Area of the canvas used 1o make the tent

= CSA of cylinder + CSA of conical part

= 2mrh + mrl
=2x27—2x2x3.5+27—2x2><4.2 i !

=44 + 964 = 70.4 m? Fig. 12.21

. L L L e L L Ty
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3. If the total surface area of a solid hemisphere is 462 em”, find its volume. [Take - ?
[CBSE (AI) 2015]
Sol. Given, total surface area of solid hemisphere = 462 em?
£ Smr? = 462 cm®
3 x L2 £ 469
7
2 =49 = r=7cm
Volume of solid hemisphere = %m‘s
=2 x 27—2 X 7 %7 % 7= 71867 cm?®

4. A hemispherical bowl of internal diameter 36 cm contains liquid. This liquid is filled into 72
cylindrical bottles of diameter 6 cm. Find the height of the each bottle, if 10% liquid is wasted

in this transfer.

[CBSE (AI) 2015]

Sol. Radius of hemispherical bowl, R = % = 18 cm
Radius of cylindrical bottle, » = 3em
Let height of cylindrical bottle = h

Since, 10% liquid is wasted, therefore only 90% liquid is filled into 72 cylindrical bottles.

. Volume of 72 cylindrical bottles =

o 79 X nrh =

j -

h =

5. A solid is in the form of a cylinder

90% of the volume in bowl
2

90% of = R?

9 2

_X_

100 %3 XmxX18x 18 x 18
QOX2XmTXXI8X18XI8
100 X3XmX72X3x3

Q_I =54 cm

2

with hemispherical ends. The total height of the solid

is 20 cm and the diameter of the cylinder is 7 cm. Find the total volume of the solid.

(Use ® = %)

Sol. Height of cylinder = 20 -7 = 13 cm.

9 3
Total volume = 1[(1) A% iﬂ(z) cm?

2 302
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[CBSE 2019(30/2/1)]

13¢cm

Fig. 12.22

[CBSE Marking Scheme 2019(30/2/1)]
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Sol.

2.

Sol.
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Each of the following questions are of 3 marks.
: 18

Water in a canal, 5-4 m wide and 1-8 m deep, is flowing with a speed of 25 km/hour. How much
area can it irrigate in 40 minutes, if 10 em of standing water is required for irrigation?
[CBSE (A1) 2017(30/3)]

yolume of  wake iﬂmmdin %

It speed  oF waley in  canalz 25 EM Sy,
. imuo wmim - 00 - 2
Lo %
 leng™mof waka - 2§ XT % 50 kmy = 750000 'soooo ol
E) =

volume of uw’;u ‘For

ez

ho mingies nvigation.

iy e B

BB 1620000 2xp |

Javeo ivmigated in dOwfvaler s |l
620000 m*

10op0B88

= 182 ¥m® | o 147 hectayes.

[Topper’s Answer 2017]

500 persons are taking dip into a cuboidal pond which is 80 m long and 50 m broad. What
is the rise of water level in the pond, if the average displacement of the water by a person is
0.04 m% [CBSE 2020(30/3/1)]
Let h m be the rise of water level in the pond.

Displacement of water by 500 persons ={ X b X h

= 500 x 0.04 = 80 X 50 X h

= 20 = 4000 A
- 9 —I—m—ﬂcm— 4, cm = 0.5 cm
= 4000 ~ 200 200 2

A sphere of diameter 6 cm, is dropped in a right circular cylindrical vessel, partly filled with
water. If the sphere is completely submerged in water, the water level in the cylindrical vessel

rises by 4 cm. Find the diameter of the cylindrical vessel. [CBSE (AI) 2016]

Volume of sphere = %n(?)}s cm®
1'[?‘24 [._.

Volume of water rise in cylinder = nr'h = h=4em])

4= % n(8)

27
= ?'2—?—9
— r=3cm
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4.

Sol.

Sol.

Sol.

A heap of rice is in the form of a cone of base diameter 24 m and height 3.5 m. Find the volume
of the rice. How much canvas cloth is required to just cover the heap? [CBSE 2018(30/3)]

zl)h Coviical  heny of mie;
choice 2/ Dimentions: dicnedn = 2eqm, height 35 m. —2nadics~i2m: -
|| Volupme of come = +v!’|"l’1’h s tnils -
I _
!! = Is2u 4
|| p z Euf e "
| |The volume of 4he rie heop js  S28 m-{:l O |
[ Anes of cloth nequiretts Comed woface res. - |
R of rome = TRE sgumit  whese }.-m unifs.
Finding £: 22 Ju™rt wnit i

] =557 T ~ il

P LU
.Tt_‘;.-.muay:p( CH- W S
T
xr

= [t P s s |
. Jlecas I‘-ﬂ’ls Bhea of Canval cloth  nepuient ‘
| + [2:5m. | fs 47 92057 w,
| If =2 CSh= Ol spuei I
"“ EI i [Topper’s Answer 2%18]

ﬁ. f = s oo, 47 THSm : &5.

k2 k] |
The %tk part of a conical vessel of internal radius 5 cm and height 24 cm is full of water. The
water is emptied into a cylindrical vessel with internal radius 10 cm. Find the height of water
in eylindrical vessel. [CBSE Delhi 2017)

Let the height of cylindrical vessel be A em.
According 1o question,

% % volume of conical vessel = volume of cylindrical vessel
5 1

= ngxnx5x5x24=nx10x10xh

= h= 'Ecm or 1.5¢cm

Mayank made a bird-bath for his garden in the shape of a cylinder with a hemispherical
depression at one end (Fig. 12.23). The height of the cylinder is 1.45 m and its radius is 30 cm.

Find the total surface area of the bird-bath. (Take = %) [Competency Based Question]

30 cm

Let k be height of the cylinder, and r be the common radius of the cylinder and
hemisphere.
Then, the total surface area of the bird-bath

= curved surface area of cylinder + curved surface area of hemisphere

1.45m
= 2nrh + 2m° = 2 (h + 1)
=92 x 27—2 X 30 (145 + 30) cm®
= 33,000 cm® = 3.3 m®
Fig. 12.23
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7. A conical vessel, with base radius 5 cm and height 24 cm, is full of water. This water is emptied
into a cylindrical vessel of base radius 10 e¢m. Find the height to which the water will rise in

the cylindrical vessel. [Use = %1 [CBSE (AI) 2016(30/2)]

Sol.

12 || Revcliive 4 hssghil: of canticol wessdl> Sum 4 240m

Pt ﬂam_uézﬂzjéfud ,%Ac;;&naazmi W( 12 m_LJmiab_ _

—— 1 Lot = Vsliemg ,9{ wdu.____._. i

| 2 ;ﬂzggg}: w*10v 10 ¥ b

f Voluwu

of -

= D Mﬂ - 4 ; T&m _éqn-"’
76

L(.'?lmtu

[Topper’s Answer 2016]

8. A sphere of diameter 12 cm, is dropped in a right circular cylindrical vessel, partly, filled with
water. If the sphere is completely submerged in water, the water level in the cylindrical vessel

rises by 3%
Sol.

cm. Find the diameter of the cylindrical vessel. [CBSE (AI) 2016 (30/2)]

'14) [ Aiosnedss A; thﬁl.uﬁ 12 ton
. 9 poalize = B e

mb&ml

el = ;n*63m3 {m#

~.€:7r‘(3 !

Tt i aibnuigtd 4ads zoqil e ‘Au.&ym’xun] xads! (B,

20alTA fu}jmw .bu/&s/

N Ty MM?& ________ m&mﬂm

B | O 7. U«M Wdu_z& % m_.__;____ ]

= = = 4#’)( z® Ay 27 QJM;;

F.3

2"] Q—qg\i?md-:;bl §

22 4

AN IID = AT 5 A8l
P 4

A = Srfm

Diggmdn = 222> Jemi2=180m]
¥ S T |

[Topper’s Answer 2016]
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9.

Sol.

The radius and height of a solid right circular cone are in the ratio of 5 : 12. If its volume is
314 em®, find its total surface area. [ Take © = 3-14 ] [CBSE (F) 2017]

Givenr:h=5:12
Let r=5candh = 12x

Volume of cone = ;—nrzh
314 = é x 8.14 (50)7 X 12%
s 314x3 5 _ =
= % T =5 Iy 1 = x=1

So, the value of r = 5cm and b = 12 cm

]

Now, = J12)? + (5% = 13¢m

TSA of cone = nr(l + 7)
3.14 X 5 (13 + 5)

3.14 X 90 = 282.6 cm®

1]

Each of the following questions are of 5 marks.
1.

A right cylindrical container of radius 6 cm and height 15 cm is full of ice-cream, which has
to be distributed to 10 children in equal cones having hemispherical shape on the top. If the
height of the conical portion is four times its base radius, find the radius of the ice-cream

cone. [CBSE 2019(30/2/3)]
Volume of ice-cream in the cylinder = 71(6)®.15 cm®
Volume of ice-cream in one cone = %m‘?. 4r + %MS cm® (Given h = 4r)
= 2m® cm®
= 10(2m%) = n(6)2x 15
= 2=@3)F = r=3m.

In Fig. 12.24, a decorative block is shown which is made of two solids, a cube and a hemisphere.
The base of the block is a cube with edge 6 cm, and the hemisphere fixed on the top has a

diameter of 4.2 cm.
‘4—4.2 Cm—»

&

-8 cm—>
Fig. 12.24
(i) the total surface area of the block.

(ii) the volume of the block formed. (Use T = %) [CBSE 2019(30/3/1)]
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Sol.
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loos
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L

ks sm,-natraw s
= 285 -4nY eu,"

[Topper’s Answer 2019(30/3/1)]

3. Aright triangle with sides 3 cm and 4 cm is revolved around its hypotenuse. Find the volume
of double cone thus generated. (Use n = 3.14). [Competency Based Question]
Sol. Inthe given Fig. 12.25, APQR is a right triangle, where PQ = 3 cm, PR = 4 cm and QR = 5 cm.
Let 0Q=x=0R=5-xand OP =y
Now in right angled-triangle POQ, we have
PQ? = 0Q* + or? (By Pythagoras Theorem)
= @=x+y = P=9-4 )
Also from right angled wriangle POR, we have
OF? + OR® = PR?
= ¥+ G -2 = @
e ¥ =16-(5-2)" (i) Fig.12.25
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Sol.

From (i) and (1), we get
9-x=16-(5-x)
= 9-x" = 16— (25 + x* - 10x)
or 9-x?=-0-»"+ 10x = 10x = 18

Dt i B e e 20
2

5
Now puttin x=g‘)i e get
Now putting 511(),w g

(2) 8l 144 - _12
5 25 o5 ¥
OP=y= i
) . 12
Now for the cone PQM, radius OF = ? cm,
; 9
height 0Q = 5 om

1 o, 1 12V 9 432
/o B i ] o UV SR s S
Volume 37 h 31[( 3 ) Xg o5 Cm

Also for the cone PRM, radius OP = % cm,

height OR = % cm

Ve 1 Ea— L ( =

olume = STE 5 125

Hence total volume, i.e., volume of the double cone

B (4327{ 768n) _ 1200n
“li125 125 125
9.6 % 3.14 cm® = 30.144 cm®

122
?) 16 _ 7681 s

=

x =

|

Water is flowing through a cylindrical pipe of internal diameter 2 c¢m, into a cylindrical tank
of base radius 40 ¢m at the rate of 0.7 m/sec. By how much will the water rise in the tank in

half an hour?

For pipe,r = 1l em

Length of water flowing in 1 sec, h = 0.7 m = 7 cm

Cylindrical Tank, R = 40 cm, rise in water level =

Volume of water flowing in 1 sec = eh = TX 1% 1X70
= 70%

Volume of water flowing in 60 sec = 701 X 60

Volume of water flowing in 30 minutes = 707 x 60 x 30

Volume of water in Tank = nr’H =« X 40 X 40 X H

Volume of water in Tank = Volume of water flowing in 30 minutes

x40 x 40 x H = 70 x 60 x 30
H = 7875 cm

[CBSE Sample Paper 2021]
Ye

l/’z

[Marking Scheme CBSE Sample Paper 2021]

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.

[CBSE 2019(C)(30/1/3)]
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Sol. Volume of earth dug out = % % x14 m®

co e o 33 _11
Radii of circular ring formed = 4 + 9 g M=
Let height of embankment = A

121 9y __ 9
m( i —4)—r:x4><14

i ¥
= nfz—smori8

m

Case Study-based Questions

Each of the following questions are of 4 marks.

1. Adventure camps are the perfect place for the children to practice decision making for themselves
without parents and teachers guiding their every move. Some students of a school reached for
adventure at Sakleshpur. At the camp, the wailers served some students with a welcome drink in
a cylindrical glass and some students in a hemispherical cup whose dimensions are shown below.
Alfier that they went for a jungle trek. The jungle trek was enjoyable but tiring. As dusk fell, it
was time to take shelter. Each group of four students was given a canvas of area 551 m®. Each
group had to make a conical tent to accommodate all the four students. Assuming that all the
stitching and wasting incurred while cutting, would amount to 1 m?, the students put the tents.

The radius of the tent is 7 m.

m, o m

10|00

[CBSE Marking Scheme 2019(C)(30/1/3)]

Based on above information answer the following questions.

Fig

. 12.26

Area = 551 m?

Fig. 12.27

({) What is the volume of cylindrical cup?

(ii) What is the volume of hemispherical cup?
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Sol. (i) We have, radius (r) of cylindrical cup = % cm
and its height (k) = 10.5 cm S
Volume of cylindrical cup = nrh
2
-2 (TF 0
7 2
= 404.25 cm®
(i) We have, radius (r) of hemispherical cup = % cm
I y 23
Volume of hemispherical cup = gnr
s 2.0 (z)
e 2
o o DI gy o

37 T aXIXD
2. Read the following and answer any four questions from (i) to (v).
The Great Stupa at Sanchi is one of the oldest stone structure in India, and an important
monument of Indian Architecture. Tt was originally commissioned by the emperor Ashoka in

the 3rd century BC. Its nucleus was a simple hemispherical brick structure built over the relics
of the Buddha. Itis a perfect example of combination of solid figures. A big hemispherical dome

with a cuboidal structure mounted on it. (Take}t = 27—2) [CBSE Question Bank]

Fig. 12.29

(i) The volume of the hemispherical dome if the height of the dome is 21 m is

(a) 19404 cu. m (5) 20000 cu. m (c) 15000 cu. m (d) 19000 cu. m
(if) The formula to find the volume of sphere is
@ %mﬂ ® %mﬁ (©) 4nr® (d) 2mr?
(iii) The cloth required to cover the hemispherical dome if the radius of its base is 14 m, is
(a) 1222 sq.m (b) 1232 sq.m (c) 1200 sq.m (d) 1400 sq.m
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(iv) The total surface area of the combined figure i.e. hemispherical dome with radius 14m
and cuboidal shaped top with dimensions 8 m X 6 m X 4 m is

(@) 1200 sq. m (b) 1232 sq. m
() 1392 sq.m (d) 1932 sq. m
(v) The volume of the cuboidal shaped top with dimensions mentioned in part (iv) above, is
(a) 182.45 m” (b) 282.45 m”
() 292m*® (d) 192 m*

Sol. (i) Height of the dome = Radius of the dome = 21 m
i, h=r=2Im
Volume of the hemispherical dome = %xr?’
2. .22

B gx7x21x2lx21

19404 cu. m

1

Option (a) is correct.
(#) Volume of sphere = %ﬂ.rs
Option (b) is correct.
(1#7) The cloth required to cover the hemispherical dome
= Curved surface area of dome
= 2n°

2x¥x14xl4

]

1232 sq. m
Option (b) is correct.
(fv) Total surface area of the combined dome with cuboidal shaped top
= CSAofdome + 2(/b + bh + lh) -1 % b
1232 + 2(48 + 24 + 32) - 48
1392 sq. m

I

Option (¢) is correct.
(v) Volume of the cuboidal shaped top =1 x b x h
8xX6x4
=192 m’

Option (d) is correct.

m Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.
(#) The radius of the largest right circular cone that can be cut out from a cube of edge 4.2 cm is
(2) 2.1 em (b)4.2 cm (¢) 3.1 cm (d) 2.2 em
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(#) Manish wanis o polish the object, which is composed of a cylinder surmounted by a
hemisphere. If the whole length of the solid is 5 m and the diameter of the hemisphere is
7 m, what is the cost of polishing the surface area of the solid at the rate of 50 paise per

sq. m.? (Use n= g)

7 [Competency Based Question]

Fig. 12.30
(@) T 55 ®)T 110 (©) T 550 @) % 1,100

(i) A cylinder and a cone are of the same base radius and same height. The ratio of the volumes
of the cylinder to that of the cone is

(@ 1:3 ®1:2 €)3:1 @ 2:1
(iv) The length of the diagonal of a cube is 8+3 cm. Its total surface area is
(a) 321 cm? (b) 850 cm? (c) 584 cm? (d) 256 cm?

(v) The shape of a gilli, in the gilli-danda game figure is a combination of [NCERT Exemplar]

TP

Fig. 12.31
(a) wwo cylinders (b) a cone and a cylinder
(¢) two cones and a cylinder (d) two cylinders and a cone

(vi) If a marble of radius 2.1 cm is put into a cylindrical cup full of water of radius 5 cm and
height 6 cm, then how much water flows out of the cylindricall cup?  [NCERT Exemplar)

(a) 38.8 cm® (b) 55.4 cm® (c) 19.4 cm® d) 471.4 cm®

m Very Short Answer Questions: [1 mark each]

6.

Two cubes have their volumes in the ratio 1 : 27. Find the ratio of their surface areas.

A right circular cylinder and a cone have equal bases and equal heights. If their curved surface
areas are in the ratio 8 : 5, show that the ratio between radius of their bases to their height is
3:4. [CBSE 2019 (C) (30/1/1)]
A solid cylinder of radius r and height £ is placed over other cylinder of same height and radius.
The total surface area of the shape so formed is 4nrh + 2mr”. State true or false and justify.

[NCERT Exemplar]

The surface area of a sphere is 616 cm®. Find its radius. [NCERT Exemplar]

The radii of two cylinders are in the ratio 2 : 5 and their heights are in the ratio 3 : 4. What is the
ratio of their curved surface areas?

m Short Answer Questions-I: [2 marks each]

.

8.

A hemisphere and a cone have equal bases. If their heights are also equal, then what is the ratio
of their curved surfaces?

A farmer connects a pipe of internal diameter 20 em from a canal into a cylindrical tank in
his 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? [CBSE 2019(30/4/2)]

. L L L e L L Ty



P Rkttt |

10.

11.

Two identical cubes of volume 345 cm® are joined together end to end. What is the surface area
of the resulting cuboid?

Two cones with same base diameter 14 cm and height 24 cm are joined together along their
bases. Find the surface area of the shape so formed.

A cone of maximum size is carved out [rom a cube of edge 20 cm. Find the surlace area of the
solid left out afier the cone is carved out.

® Short Answer Questions-II: [3 marks each]

12.

13.

14.

15.

17.

18.

|
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|
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] 19.
|
|
|
|
(9

Find the number of shots, each having diameter 6 cm that can be made from a cuboidal lead
which is solid of dimensions 24 cm % 22 cm X 12 cm.

Marbles of diameter 1.4 cm are dropped into a cylindrical beaker of diameter 7 em containing
some water. Find the number of marbles that should be dropped into the beaker, so that the
water level rises by 5.6 cm.

A wall 24 m long, 0.4 m thick and 6 m high which is constructed with the bricks, each of

; 3 : : 1 ; ;
dimensions 25 cm x 16 em x 10 em. If the mortar occupies mth of the volume of the wall,
then find the number of bricks used in constructing the wall. [Competency Based Question)

Two solid cones 4 and B are placed in a eylindrical tube in Fig. 12.32. The ratio of their capacities
are 2 : 1. Find the heights and capacities of cones. Also, find the volume of the remaining portion
of the cylinder.

21 cm

Fig. 12.32

An ice-cream cone is full of ice-cream having radius 5 cm and height 10 em (in Fig. 12.33).

el e s
Calculate the volume of ice-cream, provided that its G partis left unfilled with ice-cream.
[NCERT Exemplar]

5oma| __

10cm

Fig. 12.33

Asolid sphere of diameter 6 cm is dropped in a right circular cylindrical vessel partly filled with
water. The diameter of the cylindrical vessel is 12 cm. If the sphere is completely submerged in
water, by how much height will the level of water rise in the cylindrical vessel? [CBSE (F) 2017]
A hemispherical tank full of water is emptied by a pipe at the rate of 3% litres per second. How
much time will it take to empty the tank, if it is 3 m in diameter? (Take = 7)

[CBSE 2019 (C) (30/1/1)]
Two cones with same base diameter 16 ¢cm and height 15 cm are joined together along their
bases. Find the surface area of the shape so formed. [CBSE 2019 (C) (30/1/1)]
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|
|
: ® Long Answer Questions: [6 marks each]
I 20. A well of diameter 4 m is dug 14 m deep. The earth taken out is spread evenly all around the
] well to form a 40 cm high embankment. Find the width of the embankment. [CBSE Delhi 2015]
| 21. A factory manufactures 18000 cylindrical boxes daily. The length of each box is 32 cm and
: circumlerence of base is 6 ecm. Find the cost of colouring the curved surfaces of the boxes
manufactured in one day at T 0.08 per dm®.
| Y P
22. How many cubic centimeter of iron is required Lo construct an open box whose external
| ¥ q P
] dimensions are 36 cm, 25 cm and 16.5 cm provided the thickness of the iron is 1.5 cm? If one
&
| cubic em of iron weighs 7.5 g, find the weight of the box. [NCERT Exemplar]
: 23. A well of diameter 3 m is dug 14 m deep. The soil taken out of it is spread evenly all around it to
\ a width of' 5 m 10 form an embankment. Find the height of the embankment. [CBSE (F) 2017]
24. Aoy isin the shape of a right circular cylinder with a hemisphere on one end and a cone on the
| Y P g Y p
| other. The radius and height of the cylindrical part are 5 cm and 13 ¢m respectively. The radii of
the hemispherical and conical parts are the same as that of the cylindrical part. Find the surface
p B b4 p
| area of the toy, if the total height of the toy is 30 cm.
| 25. The interior of a building is in the form of a cylinder of diameter 4 m and height 3.5 m,
| surmounted by a cone of the same base with vertical angle as a right angle. Find the curved
: surface area and volume of the interior of the building.
| 26. A rocket is in the form of a right circular cylinder closed at the lower end and surmounted by a
| cone with the same radius as that of the cylinder. The diameter and height of the cylinder are
| 9 em and 15 cm, respectively. If the slant height of the conical portion is 7.5 em, find the total
| surface area and volume of the rocket. [Competency Based Question]
] 27. Abuilding is in the form of a cylinder surmounted by a hemispherical vaulted dome and contains
g ¥ ¥ P
| 4
| 54 % m® of air. If the internal diameter of dome is equal 1o = of the otal height above the floor,
! find the height of the building. Competency Based Question
1 g & pelency
| 28. Water flows through a cylindrical pipe, whose inner radius is 1 ¢m, at the rate of 80 em/ sec in an
gh.acy Py
| empty cylindrical tank, the radius of whose base is 40 cm . What is the rise of water level in tank
| in half an hour?
! 29. From a solid cylinder of height 2.8 ¢m and diameter 4.2 e¢m, a conical cavity of the same
: height and same diameter is hollowed out. Find the total surface area of the remaining solid.
| [Take m= 273] [CBSE Delhi 2014)
|
| Answers
|
| 1. (@) (@) (i) (a) (1) () () () @ () (@) (@)
! , 4. True 5.7 cm 6. 3: 10 7. \2:1
N -3 1 : v B 5
| 8. 100 minutes or | hour 40 minutes 9. 490 cm® 10. 1100 cm®
: 11. 2400 - 227&(1— V5) em? 12. 56 13. 150 14. 12960
| 15. 14 cm, 7 cm, 132 cm®, 66 em?®, 396 cm® 16, 827.4 cm® 17. 1 cm
: 18. 1980 seconds or 33 minutes 19. 854.08 cm®
1 20. 10 m 21. T 2764.80 22. 3960 cm®, 29.7 kg 25. 0.7875 m
P :
: 24. 770 cm? 25, (14 + 42)mr m®, % m® 26. 594 em?, 1081.9cm®  27.5m
9 o
| 28. 90 cm  29. 73.92 cm
|
|
Lk e e e e I I XK X I |
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Self-Assessment

Time allowed: 1 hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. (3 x1=3)
(#) The ratio of volume of a cone and a cylinder of equal diameter and equal height is
(@ 3:1 ®1:3
(€ 1:2 (@) 2:1

(t) A cylinder, a cone and a hemisphere are on the same base and having same height. The
ratio of their volumes is
(@) 1:2:3 »2:1:3
ey 32 3:2:1

(1#7) The radii of bases of cylinder and a cone are in the ratio 3 : 4 and their heights are in the
ratio 2 : 3, then ratio between the volumes of cylinder and that of cone is

@8:9 ) 9:8
(€©5:7 d7:5
2. Solve the following questions. 2x1=2)

() What geometrical shapes is the plumb line (Fig. 12.34) acombination of? [NCERT Exemplar]

Fig. 12.34
(#) What is the curved surface area of a right circular cone of height 24 cm and base diameter
14 cm?
SECTION B
® Solve the following questions. 4x2=8)

8. What is the ratio of the volume of a cube to that of a sphere which will fit inside it?
4. The internal and external diameters of a hollow hemispherical vessel are 24 cm and 25 em
respectively. If the cost of painting | em® of the surface area is T 0.05, find the total cost of
29

painting the vessel all over. (Take T = T)

5. The rain water from a roof of dimensions 22 m x 20 m drains into a cylindrical vessel having
diameter of base 2 m and height 3.5 m. If the rain water collected from the roof just fill the
cylindrical vessel, then find the rainfall (in em).

6. Asolid is composed of a cylinder with hemispherical ends. If the whole length of the solid is 100 cm
and the diameter of the hemispherical ends is 28 cm. Find the cost of polishing the surface of the
solid at the rate of 5 paise per sq. cm.
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m Solve the following questions. (4x3=12)

7. A cylindrical tub, whose diameter is 12 cm and height 15 cm is full of ice cream. The whole ice-
cream is to be divided among 10 children in equal ice-cream cones, with conical base surmounted
by hemispherical top. If the height of conical portion is twice the diameter of base, find the
diameter of conical part of ice-cream cone. [CBSE (F) 2016]

8. The barrel of a fountain pen, cylindrical in shape, is 7 cm long and 5 mm in diameter. A full
barrel of ink in the pen is used up on writing 3300 words on an average. How many words can
be written in a bottle of ink containing one-fifth of a litre? [NCERT Exemplar]

9. A cylinder, whose height is two-thirds of'its diameter, has the same volume as a sphere of radius
4 em. Calculate the radius of the base of the cylinder.

10. Five hundred persons are taking a dip into a cuboidal pond which is 80 m long and 50 m broad.
What is the rise of water level in the pond, if the average displacement of the water by a person
is 0.04 m?
m Solve the following questions. (3 X5 =15)
11. Water is flowing at the rate of 15km/h through a pipe of diameter 14 ¢m into a cuboidal pond
which is 50 m long and 44 m wide. In what time will the level of water in pond rise by 21 cm?
[NCERT Exemplar]
12. 1In Fig. 12.35, from a cuboidal solid metallic block, of dimensions 15 cm X 10 cm X 5 cm, a

cylindrical hole of diameter 7 em is drilled out. Find the surface area of the remaining block.

[Usem = %} [CBSE Delhi 2015]
Lo,
= !
i i
G
Lo
__7 — : '\06«\
15 cm
Fig. 12.35

13. A vessel full of water is in the form of an inverted cone of height 8 cm and the radius of its top,

which is open, is 5 cm. 100 spherical lead balls are dropped into the vessel. One-fourth of the

water flows out of the vessel. Find the radius of a spherical ball. [CBSE (F) 2015]
Answers
1. @) &) @) (c) (2) (b) 2. (i) Hemisphere and cone (i) 550 cm?
3.6:m 4. 1925.79 cm® 5. 25 cm 6. T 440 7. 6cm
8. 480000 words 9. 4cm 10. 0.5ecm  11. 2 hours

12. 583 cm? 13. ;*cm
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