Checkpoint

1.

Sol.

Sol.

Sol.

11

Surface Areas and Volumes

(Page 263)

Find the lateral surface area and the total surface
area of a cuboid whose length = 12 cm, breadth
=10 cm and height = 14 cm.

Let/, b and & be the length, breadth and height of
the cuboid.

Then! =12 cm, b =10 cm and h = 14 cm.

*. Lateral surface area = 2h(l + b)
=2 x 14 x (12 + 10) cm?
=28 x 22 cm?
= 616 cm?

Total surface area = 2(Ib + lh + bh)
=2(12 x 10 + 12 x 14 + 10 x 14) cm?

=2(120 + 168 + 140) cm?
=2 x 428 cm?
= 856 cm?

. Find the edge of a cube whose surface area is

26.46 cm?2.
Let a be the side of a cube.

Then 642 = 26.46 cm?
_ 22646 o
6
=4.41 cm?

a=+441 cm=2.1cm

Hence, the required edge of the cube is 2.1 cm.

. The perimeter of each face of a cube is 20 cm.

Find its lateral surface area.
Let a be the length of each square face of the cube.
4a =20 cm

= a=5cm

4.

Sol.

Sol.

. Lateral surface area = 442
=4 x 52 cm?
= 100 cm?2

The surface area of a cuboid is 2350 cm?2. If
its length and breadth are 25 cm and 20 cm
respectively, find its height.

Let /, b and & be the length, breadth and height of
the cuboid.

~ 1=25cm,b=20cm
Then its surface area
=2(Ib + Ih + bh)
= [2(25 x 20) + 2h(I + b)] cm?
= [2 x 500 + 2h(25 + 20)] cm?
= (1000 + 90h) cm?
90h + 1000 = 2350

= 90h = 1350
1350

h= 222 o

o0 ~1°

Hence, the required height is 15 cm.

. The curved surface area of a right circular

cylinder of height 14 cm is 924 cm?2. Find the
radius of its base.

Let r and h be the radius of the base and the
height of the cylinder respectively.

Then h =14 cm
2nrh = 924
2 x %xrx14=924
924
= 222 _ 1.
= r 38 0.5

Hence, the required radius of the base is 10.5 cm.

SINNTOA ANV SYIYUV IDV4dNS

-



SURFACE AREAS AND VOLUMES

N

Sol.

Sol.

Sol.

Sol.

. The volume of a cuboid is 528 cm? and the area

of its base is 88 cm?. Find its height.

Let [, b and & be the length, breadth and height of
the cuboid respectively.

Then its volume = [ x b x h = 88h

88h = 528
= 528 _
h=22=6

Hence, the required height is 6 cm.

. Find the height of a cylinder whose volume is

3.08 m3 and diameter of the base is 140 cm.

Let r be the radius of the base and & be the height
of the cylinder.

Then r= %cm: 70 cm
Volume of the cylinder = nr?h
= 2702 x

= 3.08x100><100><100=%x702><h

_ 30800 x 7 x 100
22x70x70

Hence, the required height is 200 cm or 2 m.

= =200

. The circumference of the base of a cylindrical

vessel is 132 cm and its height is 25 cm. How
many litres of water can it hold?

Let 7 and / be the radius of the base and height
of the cylinder respectively.

Then 2nr = 132 ecm
_ 7 _
= 1’—66><22 cn =21 cm
Also, h=25cm
Volume of a cylinder = nr?h

- 27—2><21><21><25cm3
= 66 x 525 cm3
= 34650 cm?3
= 34.65 litres

. A road roller is cylindrical in shape. Its circular

end has a diameter of 280 cm and its width is
2 m. Find the least number of revolutions that the
roller must make in order to level a playground
220 x 50 m.

Let r and h be the radius of the base and the
height of the cylinder respectively.

Thenr=140cm =14 mand i =2 m.

In 1 revolution, the roller levels a ground of
surface area

= 2nrh
=2xmx14x2m?
= 5.6m m?
. Required number of revolution = &ng
56 x
7
_ 220 x50
176
=625

10. A river 2.5 m deep and 30 m wide is flowing at
the rate of 2 km/h. How much water will fall into
the sea in a minute?

Sol.  Speed of the river = 2 km/h
_ 2000 .
=0 m/minute
100

=3 m/minute

The shape of the river is cuboid of length I,
breadth = b and depth = h.

We have

h=25m b=30m, =19

. Required volume of water
=Ilxbxh

=100 5y x25m?

= 2500 m3

Check Your Progress 1
(Page 156)

Multiple-Choice Questions

1. The curved surface area of a right circular cone
with base diameter 20 cm and height 24 cm is

(a) 200m cm? (b) 2401 cm?
(c) 260 cm? (d) None of these
Sol. (c) 260m cm?

24 cm

10 cm




Sol.

Sol.

Slant height of the right circular cone, [

= \/(24 cm)2 +(10 cm)2

= /576 +100 cm
= 4676 cm
=26 cm
Curved surface area of the cone = nrl
=n x 10 cm x 26 cm

= 2601 cm?

. The total surface area of a cone whose radius is

% and slant height 2/ is
@) 2nr (L + 1) ) m’(l + i)
() nr(I+7) (d) 2mrl

(b) r (1 +£)

Total surface area of the cone = nR (L + R), where
L is slant height and R is radius.

TSA = 7t x %(2”%)

=mr (l+£)

. A heap of paddy seeds is in the form of a cone.

The radius of the heap is 4.2 m and height is
5.6 m. To protect heap from rain, it is to covered
with waterproof tarpaulin sheet. If the rate of
tarpaulin sheet is ¥ 5 per m?, what is the total
cost of the sheet needed to cover the heap?

(1) T92.4 (b) T 462
(c) X924 (d) %1386
(b) T 462

Radius of the heap =4.2 m
Height of the heap =5.6 m
Slant height of the heap = [

5.6 m

42m
1= (42 +(56)" m
= V17.64+31.36 m

=v49 m=7m

Sol.

Sol.

Sol.

Area of tarpaulin sheet needed = Curved surface
area of the heap

=nrl
_ % «42m x 7m =92.4 m>

Total cost of the sheet needed =35 x 92.4
= 3462

. If the surface areas of two spheres are in the ratio

4 : 9, then their radii are in the ratio

(a) 4:9 (b) 3:2
(c) 2:3 (d) None of these
(c)2:3

Surface area of the sphere = 4nr?

Let surface area of the first sphere of radius r; be
s, and surface area of the second sphere of radius
7, be s,. Then,

s _ 4mn? 4
Sz 471:7'22 9
- 2 _4
B2 9
T 2
N n_2
T 3

. A hemispherical bowl made of iron has inner

radius of 6.3 cm. The inner surface of the bowl is
to be nickel-plated. Find the cost of nickel-plating
at the rate of ¥ 5 per cm?.

(1) T 12.474 (b) T 124.74
(c) T 12474 (d) % 12474
() 1247.4

Inner surface area of the bowl = 2772

=2x % x 6.3 cm x 6.3 cm

= 249.48 cm?
Cost of nickel-plating =3 5 x 249.48
=312474

Very Short Answer Type Questions
6.

Find the curved surface area and the total surface
area of a solid cone whose base radius and height
are 3 cm and 4 cm respectively. [Take n = 3.14]

Slant height of the cone, I = /3% +42 cm
I=5cm
Curved surface area = nrl

=3.14 x 3 x 5 cm?
=47.1 cm?
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Total surface area = nr(l + r)
=314 x 3 x (5 + 3) cm?
=3.14 x 3 x 8 cm? = 75.36 cm?

7. Find the curved surface area and the total surface
area of a solid cone whose slant height and height
are respectively 58 cm and 40 cm.

Sol. Slant height = 58 cm
Height = 40 cm

Radius, OB =r
r= > -h?

= |/(58)* = (40" cm

— /(58 +40) (58 — 40) cm

= /98 %18 cm
= J7X7X2%X2%X9 cm

=7x%x2x3cm
=42 cm
= r=42 cm
Curved surface area of the solid cone = nrl

:27—2 « 42 x 58 cm?

= 7656 cm?
Total surface area of the solid cone
=nr(l +7)

- 27—2 x 42 x (58 + 42) cm?

=22 x 6 x 100 cm?
= 13200 cm?

8. The circumference of the base of a right circular
cylinder is 44 cm. If its whole surface area is

Sol.

Sol.

10.

Sol.

11.

Sol.

968 cm?2, then what is the sum of its height and
the radius of its base?

Let r and h be the radius of the base and the
height of the cylinder respectively.

Then 2nr = 44 cm
= 44 %7 cn =7 cm
2x22 B

Now, whole surface area = 2nr(h + r) = 968
=  2x %wx(hw):%s

_ 968 _
= h+r= il 22
Hence, the required sum of radius and height is

22 cm.

. If the radius of the base of a hemisphere is

doubled, then find the ratio of the total surface
area of the new hemisphere to that of the original
hemisphere.

Let r be the radius of the original hemisphere and
R be the radius of the new hemisphere.

Then R=2r
Total surface area of the original hemisphere
= 3nr?
and that of the new hemisphere
= 3nR?
= 3n(2r)?
= 12nr?

. Required ratio =

If the total surface area of a hemisphere is
462 cm?, find its diameter.

If 7 be the radius of the hemisphere, then its total
surface area = 3nr?

3nr? = 462 cm?

462 x 7
2 _ 2 _ 2
= re = ) cm” = 49 cm
r=7cm

. Required diameter =2r =2 x 7 cm = 14 cm
The curved surface area of a cone is 4070 cm? and
its diameter is 70 cm. What is its slant height?

Let 7 be the radius of the base and I be the slant
height of the cone.

Then r= 7—20cm =35 cm
.. Curved surface area of the cone = nrl
Then nrl = 4070



N 27—2><35><l:4070
4070
= = 2ox5-

Hence, the required slant height is 37 cm.

12. A hemispherical bowl is 0.27 cm thick. If its inner
radius is 4 cm, find its outer surface area.

Sol. Inner radius =4 cm
Thickness =0.27 cm
Outer radius = (4 + 0.27) cm

=427 cm

A 0.27 cm
O4 cm B

Outer surface area = 2nr?

—2x 27—2 « 427 x 427 cm?

= 114.6 cm? (approx.)

Short Answer Type Questions

13. How many metres of cloth 1.1 m wide will be
required to make a conical tent, whose vertical
height is 12 m and base radius is 16 m? Also find
the cost of cloth used at the rate of ¥ 14 per metre.

Sol. Let » and h be the radius of the base and the
vertical height of a cone respectively and [ be the
slant height of the cone. Then 1 =12 m, r = 16 m.

[= Vh? + 72
=122 +16>° m
= /144 + 256 m

= 4400 m
=20m
.. Curved surface area of the cone

= qrl

:27—2><l6><20m2

_352x20
7

Area of the rectangular cloth = 1.1 L

where L is the length of the cloth.

352 x 20
7
352 %200
T T 7x11

11L=

14.

Sol.

15.

Sol.

16.

Sol.

6400
m

Hence, the required length of the cloth is

6400 (e
- le.

Also, required cost of the cloth is ¥ 14 x

%12800.

A right-angled triangle in which the sides
containing the right angle are 3 cm and 4 ¢cm in
length. It is turned around the longer side. Find
the curved surface area of the solid, thus formed.

AC? = AB? + BC?

= AC? =16 cm? + 9 cm? = 25 cm?
= AC=5cm
Side AC is the slant height of the cone.
I=5cm
r=3cm

Curved surface area = nrl

:27—2><3cm><5cm

= 47.14 cm? (approx.)

If the total surface area of a solid hemisphere
is equal to the surface area of a sphere, find the
ratio of the square of the radius of the sphere and
the square of the radius of the hemisphere.

Let the radius of the the solid hemisphere = r;
and the radius of the sphere =7,
Total surface area of the hemisphere = 3nr,?

Surface area of the sphere = 4nr,?

4nr,? = 3mr,? [Given]
2
16} 3
= 2 ==
7’12 4

Find the amount of water displaced by a solid
spherical ball of diameter 5.6 cm when it is
completely immersed in water.

Amount of water displaced = Volume of the
spherical ball

Volume of the spherical ball = % 3
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4,2 3
3><7 x 2.8 x 2.8 x 2.8 cm
=91

99 cm? (approx.)

Long Answer Type Questions

17. The radius and slant height of a cone are in ratio

Sol.

18.

Sol.

4 :7. Find its radius and slant height, if its surface
area is 5632 cm?.

Let radius of the cone = 4x and slant height = 7x.
A

Given surface area = 5632 cm?
nrl = 5632 cm?

22 4y x 7x = 5632 cm?

7
5632
2 _ 2 _ 2
= x—22X4 cm© = 64 cm
= x=8cm

Radius =4 x 8 cm = 32 cm
Slant height =7 x 8 cm = 56 cm

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.

Let the surface area of one cone = s;
Radius = r;
Slant height = [
and
the surface area of the other cone = s,
Radius = r,

Slant height = [,

51 =25, [Given] ...(1)
I, =2l [Given] ...(2)
s = mrql4 ..(3)
8, = Mryly = mry x 21, ..(4)

From (1), (3) and (4)

nryly = 2 x nry2ly

19.

Sol.

20.

Sol.

21.

Sol.

1l
S
&

L5} 2
n

p)

4
1

The radius of a spherical balloon increases from
14 cm to 21 cm, as air is pumped into it. Find the
ratio of the surface areas of the balloon in the two
cases.

Initial radius of the spherical balloon = 14 cm
Surface area, s, = 4n (14 cm)? (1)
Increased radius of the spherical balloon =21 cm
Surface area, s, = 4n (21 cm)? (2
Ratio of the two surface areas

s, 4n(14cm)’

%  4n(21cm)’

5 _ 4

Sy 9

If the radius of a sphere is twice that of another
sphere, find the ratio of the surface of the two
spheres.

Let the radius of first sphere = r,

Radius of another sphere =,

Given,
ry=2r, (D)
s = 4mr?
= Sp=4xTx (22 =4x4xmxry?
5, = 4mr,? (3)
51 4xdxmxn?
Sy XX 152
[From (2) and (3)]
s
= 2= X

If the ratio of the surface area of the earth and
that of the moon is 16 : 1, find the ratio of the
radius of the earth and that of the moon.

Let the radius of the earth and the moon be Ry
and r,, respectively.

Sg= 4TERE2
S,, = 4nr,?
S
S_E = % [Given]
m
4nREZ 16
= = —
4nr,,2 1



Rg* _ 16
= L2 T

m

R 4
- Ty 1

Check Your Progress 2
(Page 160)

Multiple-Choice Questions

1.

Sol.

Sol.

Sol.

The volume of a sphere is 288 cm?. Then, its
surface area is
(a) 72 cm?

(c) 288n cm?
(b) 1441 cm?

Given, volume of the sphere = 288n cm?

(b) 144n cm?
(d) None of these

% nr3 = 2881 cm3
[r = radius of the sphere]
288 x 3
= r= %2 em?
4
=72 x 3 cm®
=3x3x2x2x2x3cm?
= r=6cm

Surface area = 4mr?
=4 x 1 x (6 cm)?

= 1441 cm?

. The radius of a sphere is 3, then its volume will

be

4 3 3
(a) Enr (b) 12nr
(c) 4mrd (d) 36nr3
(d) 36mr3

Radius of the sphere = 3r
Volume of the sphere = %  (3r)3

=%TE><31’><37’><31”

= 36mr3

. A solid cone with base radius of 2.8 cm and

height 11.2 cm is melted. It is recast into a sphere.
Find the radius of the sphere.

(a) 5.6 cm (b) 2.8 cm
(¢) 14 cm (d) 11.2 cm
(b) 2.8 cm

Volume of the solid cone = Volume of the sphere
Let radius of sphere = r

Sol.

Sol.

%nr?’:% xmx28cmx28cm x11.2 cm

2.8cmx2.8cmx11.2 cm

3 _
= = 1
= rP=28cm x 2.8 cm x 2.8 cm
= r=2.8cm

. If the ratio of the diameters of two spheres is

1: 4, find the ratio of their volumes.

(@) 1:4 (b) 1:8
() 1:16 d) 1:64
(d)1:64

Let the diameter and radius of two spheres be d;,
r, and d,, r, respectively.

d 1 .
i, 4 [Given]
d/2 1
dy,/2 4
ho_1
= rn 4
1, = 4r; (1)
Ratio of their volumes,
w3 3
Vi_37v n_ a1
- S 3
V, % wmd  n (4rn)° o4
. Vi1
V, 64
or, V,:V,=1:64

. A hemispherical dome of a tomb needs to

be painted. The circumference of the base of
the dome is 17.6 cm. If the cost of painting is
% 7 per cm?2, what is the cost, rounded to the

2
nearest rupee, to paint the dome? (USG = 7)

(a) X 345 (b) T390
(c) ¥571 (d) T 690
(a) % 345
Let the radius of the dome = r
2nr = 17.6 cm
= 1’:17.6><%><% cm
= r=28cm

Area to be painted = 2nr?

=2 x 1t x (2.8)2 cm?
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Cost of painting =3 7 x 2 x % x (2.8)?

=3 344.96
= ¥ 345 (approx.)

Very Short Answer Type Questions

6.

Sol.

Sol.

Sol.

If the volume of a sphere is numerically equal to
its surface area then what is the diameter of the
sphere?

If 7 units be the radius of the sphere, then

- o
= r=3
2r=6

Hence, the required diameter of the sphere is
6 units.

. The radii of a solid sphere and a solid cone are

respectively 3 cm and 2 cm. How many such
spheres can be moulded to form such a cone, if
the height of the cone is 54 cm?

Let r and R be the radii of the sphere and the cone
respectively and let / be the height of the cone.

Thenr=3cm,R=2cm and h =54 cm.

Then the volume of the cone V,
1

- = R2
=3 nR*h
1 3
= 3mx 4 x 54 cm
=721 cm?
Also, the volume of each sphere = % 3

= % x 1 x 3% cm3
= 36m cm3

. Required number of spheres = 72n _

. Find the mass of a metallic ball of diameter

6.3 cm, if the density of the metal is 8.5 g per cmb.

Diameter of the metallic ball = 6.3 cm

Radius of the metallic ball = 63 cm

2
Volume of the metallic ball = % 3
463 Y
3 2
. Mass
Density Volume

= Mass = Density x Volume

9.

Sol.

10.

Sol.

11.

Sol.

=1113.3 g (approx.)

The ratio of the volumes of two spheres is
1:125. Find the ratio of their radii.
Let the radius of the spheres be r; and r,
respectively.

3

§7E71 ~ i
4 © 125
§T|:7’23
3 1 3
- O
n" (5)
LI
= 1) h 5

A girl playing with clay forms a spherical ball
of radius 6 cm. After some time, she recasts the
spherical ball into a cone of the same radius. Find
the height of the new cone formed.

Volume of the clay in the form of a spherical ball

= %m3

4 68 emd
3Tc(6) cm

Let the height of the cone be 1

Volume of the cone = % 7 r2h

%n (6)> cm? x h

Volume of the cone = Volume of the sphere

% 162 em?xh= 2 1(6) cm’

3
= h=4x%x6cm
= h=24cm

Short Answer Type Questions

A shopkeeper has one spherical ladoo of radius
10 cm. With the same amount of material, how
many ladoos of radius 2 cm can be made?

Volume of ladoo of radius 10 cm = % 7 (10 cm)3

Volume of ladoo of raidus 2 cm = % 7 (2 cm)?

Let the number of ladoos made be n



12.

Sol.

13.

Sol.

. n x Volume of each ladoo of radius 2 cm

= Volume of ladoo of radius 10 cm

= nx %nx(Zcm)e’: %n(lOcm)3

B 10x10x10
= = %22
n=125

The surface area of a sphere is 221.76 cm?. Find
the base radius and volume of the sphere.

Let '+ be the radius of the sphere.
4nr? = 221.76 cm?

1.7
2_ 11 2
= re = 4><22 x 221.76 cm
= r2 = 17.64 cm?
r=4.2cn

Volume of the sphere

=§ >(TC>(7"3
_ 4,22 3
= 3>< 7 x 4.2 x 4.2 x 4.2 cm

Volume of the sphere = 310.5 cm3 (approx.)

A conical vessel of base radius 9 cm and height
20 cm is full of water. A part of this water is now
poured into a hollow sphere, till the sphere is
completely filled with water. If the radius of the
sphere is 4.2 cm, find the volume of water which
is left in the cone. (Take & = 22/7)

Let R and r be the radii of the bases of the
cone and sphere respectively and H be the
corresponding vertical height of the cone.

ThenR=9cm, H=20cm and r =4.2 cm

. Volume V, of the cone = % nR2H

:%xnx92x20cm3
= 5401 cm3

Volume V, of the sphere = % nrd

[SSIITN

T x (4.2)3 cm3

= 98.8n cm? (approx.)
. Required volume of water left in the cone
=V;-V,
= (540 — 98.8)n cm?
=441.2 x 27—2 cm®

= 1386.6 cm? (approx.)

14.

Sol.

The mass of a spherical ball of radius 2 cm is
8 kg. Find the mass of a spherical shell of the
same material whose inner and outer radii are
4 cm and 5 cm respectively.

Let r, r, and 7, be the radii of the spherical ball,
the inner shell and the outer shell respectively,
where 7, > r;. Then r = 2 cm, r; = 4 cm and
r, =5 cm.

Then the volume of the sphere = % 3

4 22
=X

7X8Cm3

Hence, the density, 4 of the ball
mass
volume
_ 8000x3x7
4x22x8

21125,
=T s/m

Now, volume of the spherical shell

g/cm?

= 2 (i - )

4 22

= g><7><(5~°’—4~°’)<:m~°’
4x22x(125-64)
= 71 cm
_ 88x6l 3
21

. Required mass of the spherical shell

= Its volume x Its density
_ 88x61 21x125

21 11
= 61000 g = 61 kg

Long Answer Type Questions

15.

Sol.

The inner part of the hemispherical dome of
a building is whitewashed at a total cost of
% 3929.31 and at the rate of ¥ 15.75 per m?. Find
the inner radius of the dome and the volume of
air inside the dome.
Let ‘7" be the inner radius of the dome.
Then inner surface area to be whitewashed
= 2nr?
Total cost of whitewashing
= Area x Rate
= 2nr? x ¥ 15.75 per m?
But, total cost = ¥ 3929.31
2nr2 x 15.75/m? = ¥ 3929.31
1.7 1
2 = 3929.31 x 5%55 X {57 m?

= 272
= 72 = 39.69 m2
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r=63m
Volume of air inside the dome

= Volume of the dome
= 5 Tl',7’3
222

e R 3
= 3><7 x 6.3 x 6.3 x 6.3 m

= 523.9 m3 (approx.)

. A sphere and a right circular cylinder of the same
radius have equal volumes. By what percentage
does the diameter of the cylinder exceed its
height?

. Let ‘v’ be the radius of the sphere and the
cylinder. Let ‘H’ be the height of the cylinder.

Volume of the sphere = Volume of the cylinder

%nﬂ:anH
= Hzgr

Diameter of the cylinder = 2r

Difference between Diameter and Height

Percentage by which diameter exceeds the height
2r

3
= — 1 00
2r>< 00%

= 33.33%

. The volume of two spheres are in the ratio
8 : 27. Find the ratio of their surface areas.

. Let r; and r, be the radii of the two spheres
respectively. Let V; and V, be their volumes

4
Vi=3 nry?
4
V2 = g Tci’z?’
Then, according to the question,
_8
Vv, 27
4 3
- gﬂ:?’l ~ i
4 .3 27
3™
N no_8
n> 27

n
L)
Let r; =2k and r, = 3k

Ratio of their surface areas, s; and s,
s, 4mn? 3 n’ _4k?
s dmn’ n? 92
5 _ 4

Sy 9

W

=

=

. 64 solid iron spheres each of radius r and surface

area S are melted to form a new sphere with
surface area S' and radius R. Show that

(@) R=4r, and (b) S" =168S.

. (@) Volume of the sphere with radius r

= %m’?’

Volume of 64 such iron spheres

_ 4 3
=64 x Snr

Volume of the new sphere = % R3

%nR:'“: 64 x %nr?’

= R3 = 6473

R=4r
(b) Surface area of the new sphere =S’

S' = 4nR?
= = 4n (4r)2

=4 x 16mr?

= S' =16 x 4nr?

S’ =165 [S = 4nr?]

Higher Order Thinking
Skills (HOTS) Questions

(Page 162)

1. A right circular cylinder and a right circular

cone have equal bases and equal heights. If their
curved surfaces are in the ratio 8 : 5, show that
the ratio of the base to the height is 3 : 4 for each
of them.

. Let r and & be the common radius of the bases

and the height respectively of the cylinder and
the cone and let S; and S, be the curved surface
areas of the cylinder and the cone respectively.
Let [ be the slant height of the cone.



I
|

Then ! = \r* + 1h*, S, = 2nrh

and S, = nrl = e + b2

It is given that

5 _8
S, 5
2nrh _8
eI
- _4
NEREia
S
?+h? 25
= 25h2 = 1612 + 16h2
= 9h2 = 1612
=

Hence, the ratio of the base to the height is
3:4.

2. The front compound wall of a house is decorated
by wooden spheres of diameter 21 cm, placed on
small supports as shown in the following figure.
Eight such spheres are used for this purpose and
are to be painted silver. Find the cost of paint

required if silver paint costs 25 paise per cm?.

Sol. Let 7 be the radius of each wooden sphere.

.. Surface area of each sphere
= 4nr? cm?
=4 x 27—2 x (10.5 cm)?

= 1386 cm?

. Total surface area of 8 such spheres
= 8 x 1386 cm?
= 11088 cm?

. The cost of the silver paint
=7%0.25 x 11088
=32772

Self-Assessment
(Page 162)

Multiple-Choice Questions
1. The total surface area of a cone whose radius is

% and slant height is 2/ is

(a) 2mrl

(c) mr (l+£)

Sol. (c) nr (1+ i)

Let R be the radius of the base of the cone and L

be its slant height. Then R = % and L =2/

*. Total surface area of the cone
= nR2 + nRL

) nr(l+71)
d) 2nr (L +7)

=nx%+nx%x2[

— r
= nr(l+ 4)

2. If the slant height and the vertical height of a cone
are 5 cm and 4 cm respectively, then the volume
of the cone is
(@) 121 cm3
(c) 14m cm3

Sol. (2) 12 cm?
Let 7 be the radius of the base,  be the vertical
height and /, the slant height of the cone.

Then /=5 cm and h = 4 cm.

(b) 137 cm?
(d) 151 cm3

Then I= \/r2+h2: \/r2+16
= 52=7r2+16
= =9
= r=3
. Required volume of the cone = % nr?
= % 91 cm3
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3. Two right circular cones C; and C, have the same
volume. If their base radii are in the ratio 4 : 3,
then the heights of C; and C, are in the ratio

(@) 9:16 (b) 16:9
(c) 3:4 (d) 4:3
.(@9:16

Let h; and h, be the heights of the cones C; and
C, respectively.

Let, the radii of cones Cl and C2 are 4x and 3x
respectively.

Volume of C; = % nry2hy
1
=3 (4x)%h,
1 5
Volume of C, = 3 nryh,
1
=3 n(3x)?h,

According to the question,

Volume of C; = Volume of C,
1

1
= 3 m(4x)%h, = 3 n(3x)?h,
ho_ 9
- 16

. The radius of a hemispherical balloon increases
from 6 cm to 12 cm as air is being pumped into
it. The ratio of the surface areas of the balloon in
the two cases is

(@ 1:3 (b) 1:4
(c) 2:3 d) 2:1
.(b)1:4

Surface area of the hemispherical balloon = 4nr?

Let surface area of the balloon in the two cases
be S, and S,, respectively.

Sg = 4mr? =4m x 6 cm x 6 cm

S, =4nR?>=4n x 12 cm x 12 cm

S¢  4nx6cmx6cm
Sy,  4nx12cmx12cm
Se _ 1

. Given that the surface area of a spherical shot-put
is 616 cm?2, its diameter is

(@) 12cm (b) 14 cm
(¢) 16 cm (d) 18 cm

Sol. (b) 14 cm

Surface area of shot-put = 616 cm?
Let r be the radius of the shot-put.

4nr? = 616 cm?

1.7
2_ 1o 1 2
= r—4><22><616cm
= r2=7x%x7cm
r=7cm

Diameter of the shot-put = 2r = 14 cm.

Fill in the Blanks

6. The surface area of a sphere of radius 3.5 cm is
154 cm?.

Sol.  S.A. of a sphere = 4112

=4><27—2 %35 %35

=4x22x05x3.5
= 154 cm?

7. The total surface area of a cone of radius 2r and
1
slant height 5 is mr(l + 4r).

R=2rand L = L

1. L
So et 5

T.S.A. of a cone = R (L + R)
n(2r)(% + 2r)
I+

_ 4r
—2nr( > )

=nr (I + 4r)

1
8. The volume of a right circular cone is equal to —

of the volume of a cylinder.

9. If V, be the volume of a cone whose height is
equal to its base diameter and V, be the volume
of a hemisphere whose base radius is equal to
that of the cone, then V, : V, =1:1.

Sol. Let r and /1 be the radius and height of the cone

respectively.
Then h=2r (1)
Volume V; of the cone = % nr2h
1 2
= vV, = 3 X 2r [From (1)]
2
= Vi=3 nr3 (2)

Volume of the hemisphere =V,



v, = %np -(3)
2 3
v, R
M _ 3 [From (2) and (3)]
Va 2 r
3
V:V,=1:1

Assertion-Reason Type Questions

Directions (Q. Nos. 10 to 13): Each of these questions
contains an assertion followed by reason. Read them
carefully, and answer the question on the basis of the
following options, select the one that best describes the
two statements.

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true.
10. Assertion (A): A sphere is cut into two halves

and volume of each will be exactly half of the
original.
Reason (R): Total volume of the sphere remains
same.

Sol. (a)
Both assertion and reason are correct and reason

is correct explanation of assertion.

11. Assertion (A): The volume of a cone can be found
1
by using the formula, V = 3 nr?h, where 7 is the

base radius and / is the height of the cone.
Reason (R): The volume of a cone is one-third of
the volume of the cylinder.

Sol. (a)
Both assertion and reason are true and reason is
the correct explanation of assertion.

12. Assertion (A): For any right-circular cone of
radius r, height /i and slant height /, the slant
height [ is always the largest numerically.

Reason (R): The slant height [ of a right-circular
cone can be expressed in terms of height, & and

the base radius, ras [ = Jh? + 72 .

Sol. (a)

Both assertion and reason are true and reason is
the correct explanation of assertion.

13. Assertion (A): The surface area of a sphere is
doubled if its radius is doubled.
Reason (R): The surface area of the sphere is 4712,
Sol. (d)
Assertion is not correct since if its radius is

doubled, then surface area will become four
times, but reason is correct.

Case Study Based Questions

14. Kannauj is also known as the perfume capital of
India. The city has been producing attar for over
400 years. The attar is packed in glass bottles of
different shapes. Altmas Perfumery sells its two
known brands of attar in two different types of
glass bottles. The cost of the bottle is based on the
quantity and type of attar it contains.

Mitti Attar
(a) Find the volume of mitti attar in the bottle.

Rose Attar

Ans. Volume of mitti attar in the bottle

XTX12Xh

—_ W[

22
_§><7 x3cm x 3cm x 6 cm

= 56.57 cm? (approx.)
(b) Find the volume of rose attar in the bottle.
Ans. Volume of rose attar in the bottle

nxr

x% x6cm x 6 cm x 6 cm

905.14 cm? (approx.)

(¢) (i) If both the bottles cost the same, which
fragrance is the most expensive per unit
volume?

3
4
3

Ans. Mitti attar, as the volume is less.
or
(if) Which bottle has a larger surface area?

Ans. Surface area of mitti attar bottle

= nurl +

1= (6) +(3) cm
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[=36+9 cm
= I= 45 cm
1= 35 cm
[=3x224cm=6.72cm
Surface area of mitti attar bottle

Uy

=71 x3x6.72cm?+ 7 x 3 x 3 cm?
=7 (20.16 + 9) cm? = 29.16m cm?  ...(1)
Surface area of rose attar bottle
= 4nr?
=4 xnmx3cmx3cm
= 36m cm? (2
Therefore, from (1) and (2) surface area of rose
attar bottle is greater.

15. On a hot summer day, Sheila set-up a stall near
her house in the village under the shade of a tree.
She took cold water in a completely full spherical
matka (an earthen pot) of radius 39 cm and
served this water to thirsty people passing by in
conical glasses each of radius 4 cm and height
13 cm.

Based on the above information, answer the
following questions.

(7) What is the volume of the spherical matka?
Ans. 790921 cm?

(b) What is the surface area of the matka?
Ans. 60841 cm?

(c) (i) What is the volume of each conical glass?

Ans. % 7 cm?

or
(ii) If she fills each glass up to three-fourths
of its height with water, find the number
of people she can give water to.
Ans. 1521

Very Short Answer Type Questions

16. The circumference of the base of a 27 m high solid
cone is 44 m. Find the volume of the cone.

Sol. Let r be the radius of the base of the cone and h

be its vertical height.
h=27m

Also, 2nr =44 m

22
= r=—m ..(1)
.. Required volume = %nrzh

= l X T X M X 27 m3

3 T X
_ 22><22><9><7m3
22
= 1386 m?

17. Find the curved surface area and the total surface
area of a solid cone whose base diameter is 22 cm
and height is 60 cm.

Sol. Let I be the slant height of the cone.
A

l= \/hz +72

(60)> +(11)° cm

= +3721 cm

=61 cm

= [=61cm

Curved surface area of the cone
= mrl
=nx1lcm x 61 cm
= 671n cm?

Area of the base = mr?

=1 x 11 x 11 cm?
=1 x 121 cm?
= 12171 cm?
Total surface area of the cone
= 671n cm? + 1217 cm?
= 7921 cm?

18. A tent is in the shape of a cone with a base radius
of 12 m and height 16 m. Find the cost of canvas
required to make the tent, if the cost of canvas is
% 100 per m?.



Sol.

19.

Sol.

20.

Sol.

21.

Sol.

Slant height of the conical tent, [

= J(16)* +(12)* m
= 4400 m
= [=20m

Canvas required = Curved surface area of the tent
= mrl

mx12m x20m
2401 m?

= 3100 x 240 x 3.14
= ¥ 75360

The diameters of two cones are in ratio 5 : 4. If
their slant heights are in ratio 3 : 8, find the ratio
of their curved surfaces.

Cost of canvas

Let diameters of the two cones be 54 and 44 and
slant heights be 3/ and 8! respectively.

Let ¢, and ¢, be the curved surfaces of the two
cones.

5d
C n7X3l_5X3_E

o n42—d><81 4x8 32

cp:cy=15:32
In a conical tent of base radius 7 m and height

12 m, how many bags of wheat can be emptied if
volume of each bag is 3.5 m3.

Volume of the conical tent
= % nxrExh

122
_§x7 x7mx7mx12m

=22 x7x4md

Number of bags that can be emptied

B 22x7x%x4
B 3.5

=176

The height of a cone is 30 cm. Find the diameter
of the base of the cone, it its volume is 1540 cm3.

Height of the cone = 30 cm

22,

Sol.

23.

Sol.

Let radius of the cone =r

Volume of the cone = % X XT2xh

=l x2xh= 1540 emd

3
= 72 = 1540 x 3 x ;—ZX% cm?
r>=7cm x 7 cm
= r=7cm

. Diameter of the base =2r =2 x 7 cm = 14 cm.

The circumference of the edge of a hemispherical
bowl is 132 cm. Find the volume of the bowl.

Circumference = 132 cm

Let r be the radius of the hemispherical bowl.

2nr = 132 cm
1.7

= r—Exﬁxl?)Zcm
= r=21cm

Volume of the bowl

= %nr3

=§x%x21cmx21cmx21cm

= 19404 cm3

The volumes and diameters of a sphere and a
cone are equal. Prove that the diameter of the
sphere is half the height of the cone.

Let d be the diameters of the sphere and the cone
respectively and H be the height of the cone.

Volume of the sphere = % nrd

_4_(ay
3712

%anH
1

dZ
(g

According to the question,

Volume of the cone =

Volume of the sphere = Volume of the cone

4 (dY¥ 1 _(dV
33) - 5e(s)m

d
= 4X§—H
= 2d=H
H
i=7

Hence, proved.
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Short Answer Type Questions

24. If the height of a right circular cone is double its
diameter, then what is the ratio of its slant height
to its radius?

Sol. Let r be the radius of the base and & be the vertical
height of the cone. Given that /i = 4r.

Let I be the slant height of the cone.

Then I= Vh? + 72
= V1672 + 12

=177
. 1:7= 17 : 1 which is the required ratio.

25. Find the volume of a sphere whose surface area
is 616 cm?.

Sol. Let 7 be the radius of the sphere.

Then its surface area = 4nr?

4nr? = 616 cm? [Given]
= 2:%cmzzéwcm2

r=7cm

. Required volume of the sphere
= %nr:“

= %><27—2><7><7><7cm3
812 03
3
26. Two solid spheres made of the same metal have
weights 5920 g and 740 g respectively. Find the
radius of the larger sphere, if the diameter of the

smaller one is 5 cm.

Sol. Let 7 be the radius of larger sphere.

Since both the solid spheres are made of the same
metal, their density will be same.

. Mass
Density = Jolume
Volume of the larger sphere = % rd
) 5920 g
Density = 1s (1)
3
Volume of the smaller sphere
_4 o (5Y
-3 2
740
Density = —g .(2)
4 x (é cm?
3 2

From (1) and (2)

740 _ 9920
inx(;)a %nﬁ
= r= %x %)3
3
= r3=8x (%)
= r=2x %
r=>5cm

. How many spherical bullets can be made out of

a solid cuboid of lead of volume 1584 cm® each
bullet being 2 cm in diameter?

. Volume of the solid cuboid = 1584 ¢cm3

Volume of each spherical bullet = % x 1t x 1cmd

Let the number of bullets made be n.
Then,

n % é><n><1cm3:1584cm3

3
3.7
= n_in x 1584
= n =378

378 bullets can be made out of the solid
cuboid.

. A right triangle with sides 6 cm, 8 cm and

10 cm is revolved about the side 8 cm. Find the
volume and the curved surface of the solid so
formed.

. ABC is a right triangle.
A

The right triangle is revolved about the side
8 cm. The resulting figure formed will be a cone of
radius 6 cm, height 8 cm and slant height 10 cm.
Curved surface area = nr!

27><6cm><10cm

= 188.6 cm? (approx.)



Volume = 1 nrh

3
122
= §><7 x6cm x 6 cm x 8 cm

= 301.7 cm? (approx.)

Long Answer Type Questions

29. Find the mass of a hollow sphere of metal having

internal and external diameters of 20 cm and
22 cm respectively, given 1 cm? of metal has a
mass of 21 g.

Sol. Let R and 7 be the external and internal radii of

the hollow sphere. Then R =11 cm and r = 10 cm.
. Volume of the sphere

= % n(R3 - 13)

< 27—2 (113 = 10%) em3

8 _ 3
= 22 % (1331 - 1000) cm

_ 88 3
= 51 x 331 cm

4
3
8

". Required mass = % x331x21lg

=29128 g
=29.128 kg

30. A tent, in the form of a right circular cone,

has a radius of 5 m. A cloth having an area of
651 m? is required to build the tent. Find how
many persons can sit in the tent, if a person, on

.5
an average, occupies - m? on the ground. Also

find the volume of air inside the tent.

Sol. Let [ and h be the slant height and height of the

tent.

Cloth required = Curved surface area

= nrl = 651 m2
N SRR
5
= [=13m
2=+ 12

= W2 =122
=169 m? — 25 m? = 144 m?

= h=12m

Area of the base of the tent = 772

=nx5mx5m
Number of persons that can sit in the tent

TX5mx5m

22
VA x5m x5m x 52

=22x5
=110

Volume of air in the tent = Volume of the tent
= %m’zh

122
_§><7 xbmxbmx12m

= 314.3 m3 (approx.)

Let’s Compete

(Page 164)

Multiple-Choice Questions

1.

Sol.

Sol.

If the radius, r of a sphere is reduced to its half,
then the new volume would be

1(4 _, 4m(
@ 5(5’”) ®) ?(gj

4 7 4 7
937 D78

an( r?
o 45

If V and V’ be the volumes of the original sphere
and the reduced sphere respectively, then

3 3
_4 5 A4 (r)y 4 [
V= Sm’ and V' = 3”(2) = 31{8)

. If the ratio of the radii of bases of two cones is

3:1 and the ratio of their heights is 1 : 3, then the
ratio of their volume is

(@) 1:2 ) 2:1
(c)1:3 @ 3:1
@3:1

Since radii of bases are in ratio 3 : 1, the radii of
the two cones are 3r and r respectively.

Similarly heights are i and 3/ respectively.
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Ratio of their volumes

%nx3r><3r><h

—_]w

%nxrxrx?;h

. If the circumference of the base of a 18 m high
conical tent is 66 m, then the volume of air
contained in it is

(@) 2079 m3 (b) 2541 m3
(©) 3969 m? (d) 4851 m3
. (2) 2079 m3

Circumference of the base = 66 m.
Let 7 be the radius of the conical tent.

2nr = 66 m
1.7
= V—EX—Z X 66 m
= T’_Em
T2

Volume of air contained in the tent

= %Tti’zh
= %x%x%x%xwmz’
= 2079 m3

. The thickness of a hemispherical bowl made of
steel is 0.25 cm. If the inner radius of the bowl is
3.25 cm, then the outer curved surface area of the
bowl is

(a) 385 cm? (b) 77 cm?
(c) 115.5 cm? (d) 154 cm?
. (b) 77 cm?
395 ka—,"— 0.25 cm

Inner radius of the bowl = 3.25 cm
Thickness of the bowl = 0.25 cm

Outer radius of the bowl
=3.25cm + 0.25 cm
=35cm

Outer curved surface area
= 2nr?
=2x 27—2 x 3.5 cm x 3.5 cm
=77 cm?

. ABC is a right-angled triangle with AB = 14 cm,
BC = 48 cm and ZABC = 90°. This triangle is
turned around the shorter side so as to form
a cone of volume V; cm?. The triangle is now

turned around the longer side to form another
cone of volume V, cm®. Then the V,: V, is equal
to

(@ 1:1 (b) 24:7
(c) 7:24 (d) 12:7
.(b)24:7

When the triangle ABC is revolved about the
shorter side AB, then the cone ACC’ is generated.
Let r; and h; be the radius of the base and the
vertical height of this cone respectively, then
r; =48 cm, hy = 14 cm.

A

14 cm

c Br—
48 cm

Let V, be the volume of this cone.

Then vV, = %m’lzhl

%nx482><14cm3

When the triangle ABC is revolved about the
longer side BC then the cone ACA’ is generated.
Let r and & be the radius of the base and the
vertical height of this cone respectively.

Thenr =14 cm, h = 48 cm.

Let V, be the volume of this cone.

Then V2=%Tcr2h
:%nx142><48cm3
L 48 x48x4
Vi _3 _24
Va %nxl4x14x48 7
V1:V2=24:7

. An isosceles right-angled triangle, each equal side

of length 5 cm, is turned around the hypotenuse
so as to form a double cone. The volume of this
combined cone is



Sol.

125+/2
(a) 1252 cm? (b) 5+/2n cm?
3 3
() 1252 cm’ (d) 125V2n cm?
6 6
125+/2
(d) 5{“ cm?

Let ABC be an isosceles right-angled triangle
with AB = BC =5 cm and ZABC = 90°.

A A XC’
hy ;
5cm s
=
T4 hZ %
BYX 5cm vc

When it is revolved about the hypotenuse AC,
double cones AC’B and CC’B arc generated
where BC” L AC.

Let r be the common radius of the base of the two
cones and let i; and h, be the vertical heights of
the cones ABC” and CBC’ respectively.

1 52 _ 5
Then hl:hz:EAC=T=E
If O is the mid-point of AC, then AO = OC = .
2
ZAOB = 90°
. By Pythagoras’ Theorem, we have
AO? + OB? = AB?
2 i2=5=05
25
2 _925_ £2
r-=25 >
_50-25 _ 25
2 2
L5
V2
. Volume of each cone = % nrlhy
3" 2" 2
125 o emd
6V2
. The required volume of the combined cone
125n
=2x
6v2

125\2n
= T cm

7.

Sol.

Sol.

If the radius and the slant height of a cone are
in the ratio 7 : 13 and its curved surface area is

286 cm?, then its radius is

(@) 7 cm (b) 7.5 cm
(¢) 10 cm (d) 10.5 cm
(@) 7 cm

The radius and the slant height of a cone are in
the ratio 7 : 13.

Let radius be 7r and slant height be 13r.
Curved surface area = 286 cm?

nrl = 286 cm?

27—2 x 7r x 13r = 286 cm?

=

= 1312 = % cm?

= 13r2 = 13 cm?

= 2 =1cm?

= r=1cm

. Radius of the cone =7r
=7x1cm
=7cm

. ABCD is a rectangle with AB = 7 cm and

BC =5 cm and AEDC is a right-angled triangle
where E is a point on AD produced such that
DE = 3 cm and ZEDC = 90° as shown in the
figure. The combined plane figure ABCE is now
revolved around AE so as to form a combined

solid figure. The volume of this combined solid is

E
3cm
ek c
5cm
7cm

A B
(a) 850 cm3 (b) 924 cm3
(c) 900 cm?® (d) 890 cm?
(b) 924 cm3

Let ABCD be the rectangle with AB = 7 cm,
BC =5 cm and E is a point on AD produced such
that ED = 3 cm and ZEDC = 90°.
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c’

5cm

B’

If the combined figure ABCE is revolved about
AE, then one cone ECC’' and one cylinder
CB B'C’ are generated. It r and R be the radii of
this cone and this cylinder respectively, & and H
be the vertical height of the cone and the cylinder
respectively.

Thenr=7cm,R=7cm,h=3cmand H=5 cmn

. Volume of the cone

1 nr?h

[6V]

T x72%x3cmd

1
3
% x % x 72 x 3 cm3
=154 cm3
and volume of the cylinder
= tR’H

:27—2><7><7><5cm3

=770 cm3

. Required volume of the combined solid
= (154 + 770) cm3
=924 cm3

9. If each bag containing wheat occupies 2.2 m3 of
space, then the number of full bags which can be
emptied into a conical drum of radius 6 m and
height 3.5 m is

(@) 90 (b) 70
(c) 80 (d) 60
. (d) 60

Let r and & be the radius and the height of the
conical drum. Thenr =6 m and & = 3.5 m.

. Volume of the conical drum

= %nrzh
122

— —xZ= 3
= 3>< 7 x6x6x35m

=132 m?

Volume of wheat in each bag = 2.2 m3

. Required number of bags = % =60

. A conical pandal 350 m in radius and 120 m high

is made of cloth which is 220 m wide. Then the
length of the cloth used to make the pandal is

(1) 1850 m (b) 1800 m
(c) 1875 m (d) 1900 m
. (a) 1850 m

Let r and h be the radius of the base and the
vertical height of the cone respectively. Let [ be
its slant height.

Then r =350 m, i = 120 m.
I=~r? +1?
= V3507 +120% m
= /136900 m
=370 m

. Curved surface area of the cone

= nrl

- %x350x370m2

=22 x 50 x 370 m?
If L be the length of the cloth, then
L x 220 = 22 x 50 x 370

_ 22 x50 %370
B 220

Hence, the required length is 1850 m

L = 1850

—— Life Skills —
(Page 165)

. A conical tent was set-up to accommodate

30 students for a summer camp in which
students participated in activities like planting
saplings, yoga, cleaning lakes, testing the
water for contaminants and pollutant levels
and desilt the lake bed and also using the silt
to strengthen bunds under the guidance of
two teachers who accompanied them, but
were staying in a nearby guest house. Find
the height of the tent if each student must
have 4 m? of the space on the ground and
20 m3 of air to breathe.

. Let r and h be the radius of the base and the

vertical height of the conical tent.



For 30 students, the area of the space needed
=30 x 4 m2
= 120 m?2
2 = 120 m?2
120 x 7 420
2 _ 2_ &2V
= TS T ™T T
Now, the volume of the conical tent
%m’zh

m?2 ...(1)

1,2 40,
_3>< 7 X 1 X h m
[From (1)]
= 40h m3
40h =20 x 30 [Given]
_ 600 _
h= 40—15

Hence, the required height of the tent is 15 m.
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