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Exercise 7.1

1. The radius and height of a cylinder are in the ratio 5:7 and its curved surface
area is 5500 sg.cm. Find its radius and height.

Solution:
roh & 5a'7
gy
e
5
el 0
C.S.A of a cylinder = 5500 sq.cm
2rrh = 5500
2><2><§><h><h = 5500
S A
o 5500x7 x7
BTN
W’ = 5%x7>
= (5x7)* = (35)"

[R=3em]-—

Use (2) in (1)

1=;h
D=
7

2. A solid iron cylinder has total surface area of 1848 sg.m. Its curved surface

area is five — sixth of its total surface area. Find the radius and height of the iron
cylinder.
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Solution:
Given T.S.A of a cylinder = 1848 sq. m
2nr(h+r) = 1848sq. m
onrh+2m® = 1848 sq.m ---—(1)

5
C.S.A of a cylinder = 5 xT.S.A

2nrth = —Z—X1848
2nrh = 1540 ———-- (2)
Use (2) in (1)
27rrh+21tr2 = 1848
1540+ 2nr> = 1848
onr? = 1848-1540
2><2 ><r2 = 308
7l igeen, 808
S AN
2. ol
r=7m |--—-(3)
Use (3) in (2)
2nrh = 1540
zx—272—x7 xh = 1540
= 1540
2x22
h = 35m

3. The external radius and the length of a hollow wooden log are 16 cm and 13
cm respectively. If its thickness is 4 cm then find its T.S.A.
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Solution:

13 cm

Given R=16 cm R =r+w
r=12cm r=R-w
h=13cm =16-4 = 12cm

T.S.A of Hollow cylinder
= 2n(R+r)(R-r+h) sq. units

22
= 2 (16+12) (16-12+13)

4
=ox 22, g x17

7
= 88x34

T.S.A = 2992 cm?

4. A right angled triangle PQR where £Q = 90 is rotated about QR and PQ.
If QR=16 cm and PR=20 cm, compare the curved surface areas of the right

circular cones so formed by the triangle.
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Solution:
R
P
2 2
(4 0\
& &
Q 12cm P Q 16cm R

Given Rotated about QR

radius r 12cm
slant height] = 20cm
CS.A = nrlsq. units

= qux12x20
= 240n cm2
Rotated about PQ
radiusr = 16cm

slant height! = 20cm
CS.A = mrlsq. units
= nx16x20
= 320n cm?
C.S.A of the cone when rotated about PQ
is larger.

5. 4 persons live in a conical tent whose slant height is 19 cm. If each person
require 22 cmz of the floor area, then find the height of the tent.
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Solution:

I

Given slant height, I =19 cm

floor area TEI‘2 = 22cm?‘
—2—2—><r2 = 22
Z
£ 27 x7
2 Z
y Y
£ = 7
h = 12 — 42
P
_ \19°-(\7)
= 361-7
= /354 =18.81 cm
h=18.8lcm

6. A girl wishes to prepare birthday caps in the form of right circular cones for
her birthday party, using a sheet of paper whose area is 5720 cmz2, how many
caps can be made with radius 5 cm and height 12 cm.
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Solution:

Given
radiusr = 5cm
height h

!

12cm

V122 + 52
= J144+25
= 169

[=13 cm

C.S.A of cylinder = 5720 cm?

C.S.A of cylinder
C.S.A of cone

2nrh

Il

Il

No. of caps =

morl

5720

22~><5><'l3
7

5720x7
22%x5x13

28 caps.

7. The ratio of the radii of two right circular cones of same height is 1:3. Find

the ratio of their curved surface area when the height of each cone is 3 times the
radius of the smaller cone.
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Solution:

Let the common radius of the cone be x
unit.

. . <
r, = X unit r, = 3x units Ll

h. = 3x unit

h; =95 unit
1 &

| = \/1112 +I‘12

Il
O
P
Mo
0
o
[}

I
—
<
=
)

r

= J18x%

| = 32 x unit
_ fnl

C.S.A2 ](rzlz

_ Ax104£
332 X

_ x5
9,3
5

9
\@:9

CSA,: CS.A,

8. The radius of a sphere increases by 25%. Find the percentage increase in its

surface area.
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Solution:
Original radius is r
T.S.A of original sphere = dmr? sq. units.

Increase radius

- +£;— P -(:slunitc;
B e R e

New S.A = 4nar

' 2
4nr(§r]
4
25
_ Amx=+2
= }6

4

251tr2
4

-

sq. units

2
25mr I 47rr2

Increase

25mr2 — 1672
4

9 F*

TN
A7

225,

/0

Increase %

= 56.25%

9. The internal and external diameters of a hollow hemispherical vessel are 20
cm and 28 cm respectively. Find the cost to paint the vessel all over at X 0.14
per cmz .
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Solution:

Internal diameter = 20 cm
radiusr = 10cm

External diameter = 28 cm
radiusR = 14cm

T.S.A of Hollow Hemisphere
= n(3R2+r2) $q. units.

22

= [3(14)%+107]
22

= —7" [3%196+100]

22
= = [588+100]

_ 22688
e
_ 15136

74
=2162.29 cm2

The cost of painting 1 cm? = Rs. 0.14

The cost of painting 2162.29 em?

=2162.29 x 0.14
= Rs. 302.72

10. The frustum shaped outer portion of the table lamp has to be painted
including the top part. Find the total cost of painting the lamp if the cost of

painting 1 sq.cm is X 2.
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Solution:
Given: R =12m, r = 6m, h = 8m

| = }12+(R—7’)2
_ 82 +(12-6)2

g2
= V64+36

X

= ~100
I = 10m
CS. A = x (R+r)l sq. units
- 373(12+6)10

= 2 x18x10
7

= 565.71 cm2

Painted area = C.S.A+mr? sq. unit
= 565.71+ 22 2
7
= 565.71+113.04
= 678.75 cm’
The cost of painting 1 sq. cm = Rs. 2
The cost of painting 678.75 cm?
= Rs. 678.75%2
= Rs. 1357.5

Exercise 7.2

1. A 14 m deep well with inner diameter 10 m is dug and the earth taken out is
evenly spread all around the well to form an embankment of width 5 m. Find

the height of the embankment.
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Solution:

Given: r =5m, h = 14m, R = 10m
Volume of cylindrical well

2 :
nr°h cu. units

ntx5x5x14

350n m3

Volume of Embankment
= nh(Rz—rz) cu. units
= mh(10%-5%)
= 7h(100-25)

757h cu. m.

Volume of Embankment
= Volume of cylindrical well
75th = 350=n

h = —:=4666...m
7

2. A cylindrical glass with diameter 20 cm has water to a height of 9 cm. A
small cylindrical metal of radius 5 cm and height 4 cm is immersed it
completely. Calculate the raise of the water in the glass?
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Solution:
Given:
h, = 9cm, r, =10 cm
h, = 4cm, I, = 5cm
Volume of Cylinders
Vo Vg nr]2h+ m'22h
= m(10x10%9+5x5x%4)
= w(900x100)
= 1000m cm?

Height of the water level is h, cm
n’h, = 1000m

nx10x10xh, = 1000%
10007
= =10
" = Toor
Raise of the water in glass

= h,;-hl =10-9 = Icm

3. If the circumference of a conical wooden piece is 484 cm then find its volume
when its height is 105 cm.

Solution:

r

Given:
Circumference = 484 cm

h = 105cm
Circumference = 484 cm
2nxr = 484
2x % xr = 484
e 484 <7
2x22
Volume = 3 rrrzh cu. units
1 22 11 35
= X" ZT=<77x 105
7. ST

= 652190 cm°
b/ = 652190 cm31
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4. A conical container is fully filled with petrol. The radius is 10m and the
height is 15 m. If the container can release the petrol through its bottom at the
rate of 25 cu. meter per minute, in how many minutes the container will be

emptied. Round off your answer to the nearest minute.

Solution:

Given: r =10m, h = 15m,
" Speed =25 cu. m
Volume of conical container
1

o 2 .
= —qr-h cu. units

22
X _,7" x10x10x15

Wl W

= 1571.43 cu. m

Time x speed = Volume
Time % 25 1571.43
72— 6285

Time

Time = 63 min

5. A right angled triangle whose sides are 6 cm, 8 cm and 10 cm is revolved
about the sides containing the right angle in two ways. Find the difference in
volumes of the two solids so formed.
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Solution:

8 cm

B 6 cm (&
Revolve about AB.

r=6cm, h=8cm

2 .
—nrh cu. units

Volume V]

g X 7 XHXAEXE

301.71 cu. cm

&
0

[ (¢
g %
O

B 8 cm A
Revolve about BC.
r=8cm, h=6cm

1 :
—g— nrzh cu. units

Il

Volume V,

122886
= — x— xX8x8x
o

= 402.29 cu. cm

Difference = VZ—V]
= 402.29-301.71

= 100.58 cu. cm.

6. The volumes of two cones of same base radius are 3600 cm3 and 5040 cm3.
Find the ratio of heights.
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Solution:

Given: I, =T,

Vo iV 3600 : 5040

/{ # KZ hy 3604
l £ %zhz 504 4

h _ 6
hz 84
hp =2
TR
hl hz=5 7

7. If the ratio of radii of two spheres is 4:7, find the ratio of their volumes.

Solution:
Given: D o 4.7
e )
Vi Vz = Vs,

V, 343

8. A solid sphere and a solid hemisphere have equal total surface area. Prove
that the ratio of their volume is 3V3:4.
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Solution:
T.S.A of solid sphere
=T.S.A of solid Hemisphere
47‘CR2 = 37tr2
2 4 2
r — RN
3
2
r = —R
3
2
%V AR3
ViV = & ;
- SDRA
r3
2R3

9. The outer and the inner surface areas of a spherical copper shell are
576z cm2 and 324 7= cm2 respectively. Find the volume of the material required
to make the shell.
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Solution:
Given:
QOuter surface Area: 47R% = 5767 crn2

: 2 2
inner surface Area: 4ntr” = 3247 cm’

47/£R? = 5764 47€v> = 324
576 324
R2. = 576 $2
4 2
=" 1A = 81
Volume = %n(1{3—r3) cu. units
_ 4.2 343
= S x5 (12-9)
= 2,22 4728-729)
3 7
= ixgx()qt)
3. 7

Volume = 4186.29 cnl3

10. A container open at the top is in the form of a frustum of a cone of height 16
cm with radii of its lower and upper ends are 8 cm and 20 cm respectively. Find
the cost of milk which can completely fill a container at the rate of 340 per litre.

Solution:

Givent: h=16cm, R=20cm, r =8 cm

Volume of frustum

h (R2+r+]2r) cu. unit

2 i
x16(20%+82+20%8)

2
e
22
XSt x16(400+64+160)
22 -
= *x16x624

= 10456.43 cm°>

10459.43

1000

1t [1000crn3 =

Volume = 10.45943 It
The cost of milk per litre = Rs. 40
The cost of milk per 10.45943 |
= Rs. 1045943 =40
= Rs. 418.36
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Exercise 7.3

1. A vessel is in the form of a hemispherical bowl mounted by a hollow
cylinder. The diameter is 14 cm and the height of the vessel is 13 cm. Find the
capacity of the vessel.

Solution:

i )

P By,

\ U' 7/
~ I~ -
\\-1”/

Cylinder:
radiusr =7 cm

height h =6 cm

13 cm

Hemisphere:

radiusr =7 cm

Volume of the vessel

= Volume of cylinder + volume of

]

2
m‘2h+ —nr

m’z(h +-2~£)

22
7

154x 3

hemisphere cu. units.

3
3

3)

—~><7><7(6+%><7)

14
6+—
154( 3 )

18+14
154( B )

3
32

w

Volume = 1642.67 cm

3
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2. Nathan, an engineering student was asked to make a model shaped like a
cylinder with two cones attached at its two ends. 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
the model that Nathan made.

Solution: ,
12 cm

\
|

3

cm_ -
S S e
-

2cm Y ¢ 2cm
\ | I
\|/ A\ ¥
3 8 cm
Cylinder: Cone:
2 3
]'adlUS R . ‘2_ cm radlus 1= 5 cm

height H = 8 cm heighth =2 cm
Volume of the model

= Volume of cylinder + 2 x volume of cone

= TtRzH +2 X ~1%- nrzh

-

= 7 R2H+—§—r2h}

e —— N — X —

7

[ 32133]

Il

=]
N o

X
N

X
™
™

Volume = 66cm3

M MANIKANDAN M.Sc,M.Ed,M.Phil,M.A(PSYCHOLOGY)8220643058

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com



https://www.padasalai.net/

www.Padasalai.Net www.TrbTnpsc.com

| -
QUASTL g SISTLLA %7 VAZHIKATTI ACADEMY

3. From a solid cylinder whose height is 2.4 cm and the diameter 1.4 cm, a cone
of the same height and same diameter is carved out. Find the volume of the

remaining solid to the nearest cma.

Solution:
B
.,,j
o
Cylinder: Cone:
Diameter = 1.4 cm 7
- r = —cm
r=07cm=_"cm 10
10
h = —cm

h=24cm= % cm
10

Remaining Solid
= Volume of cylinder - Volume of cone

2
= nrzh— l nr h

-

3nrh —nrh _2

= =—nr"h
2
8
Z 1010 10
_ 2464
1000
= 246 cm3

4. A solid consisting of a right circular cone of height 12 cm and radius cm
standing on a hemisphere of radius 6 cm is placed upright in a right circular
cylinder full of water such that it touches the bottom.
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om

Gem

_—d
Gem

Find the volume of the water displaced out of the cylinder, if the radius of the

cylinder is 6 cm and height is 18 cm.

Solution:
Given:
Cylinder: radius = 6cm, height = 18 cm

Volume of cylinder = nr?h cu. units

22
=N xX6x6x18
= 2036.57 cm®
Cone. Hemisphere:
radius r = 6 cm radius r = 6 cm

height h =12 cm

Volume of the Solid

= Volume of Cone + 2 x Volume of
Hemisphere

22
x 2 X 6 % 6 (12+2x6)

- 2
- ixi—zx;{xsaznz)

¥4

7

= 905.14 C11'13

Volume of water displaced out of the

cylidner = Volume of solid = 905.14 cm’
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5. A capsule is in the shape of a cylinder with two hemisphere stuck to each of
its ends. If the length of the entire capsule is 12 mm and the diameter of the
capsule is 3 mm, how much medicine it can hold?

Solution:
12 mm
/4'—/‘,\ 1:\“\\
’ LA (. \
] [ R Es. \
e oy R 5 | b=
LOmmy v L5 mm
) U5 Viass //
Py KL \ T L
9 mm
Cylinder: Hemisphere:
-

. 3 ) 3
radius r = E mm radiusr = E cm

height h = 9 mm
Volume of the Capsule

= Volume of Cylinder + 2 x Volume  of
Hemisphere

2
= m‘2h+2>< 3 nrzh

h+£rj|
R

= TCI'2

= 77.715 cm?'

6. As shown in figure a cubical block of side 7 cm is surmounted by a
hemisphere. Find the surface area of the solid.
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Solution:

: : 7
Side of a cube = 7 cm, radius = — cm.

T.S.A of acube = 6a° sq. units

= 6x7°
= 294 cm?
C.S.A of a Hemisphere
= 2mr? sq units
2{ T 7
iy e
= 77 cm?
7cm

Base area = $q. units

T.S.A of solid = T.S.A of cube + C.S.A of
Hemisphere - Base Area

= 294+77-38.5
=332.5 cm?

7. A right circular cylinder just enclose a sphere of radius r units. Calculate

(i) the surface area of the sphere
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(ii) the curved surface area of the cylinder

(iii) the ratio of the areas obtained in

Solution:
h
Cylinder: Sphere:
radius r = r units radius r = r units

height h = 2r units

i) T.S.A of a sphere = 4nr® sq. units

ii) C.S.A of a cylinder = 2nrh sq. units
= 2nrXx2r
2 2
= 4nr” sq. units
iif) Ratio of T.S.A of sphere and C.S.A of

. 2 2
cylinder =4nr: 4nr°=1:1

8. A shuttle cock used for playing badminton has the shape of a frustum of a
cone is mounted on a hemisphere. The diameters of the frustum are 5 cmand 2
cm. The height of the entire shuttle cock is 7 cm. Find its external surface area.
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Solution:

N/

Frustum
Internal

radiusr=1cm

External

radius R = Z—c:rn
h=6cm

l

l

7 cm

Sphere:

radiusr=1cm

J(R=7)? +1?

(1.5)% +6>
J2.25+36

V38.25
6.18 cm

T.S.A of a shuttle cork
= C.S.A of frustum + C.S.A of Hemisphere

= n(R+1)] + 2nr°

= q[(R+1)l + 217

22 151.655:2)
7

22x%23.63
7

= 74.27 cm?

% [(2.5+1) (6.18) + 2(1)?]

_273 [(3.5) (6.18) + 2x1]
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Exercise 7.4

1. An aluminium sphere of radius 12 cm is melted to make a cylinder of radius
8 cm. Find the height of the cylinder.

T

e ==y
EEl e
Solution:
Cylinder: Hemisphere:
radius R =8 cm radiusr =12 cm

height H = ?

Volume of cylinder = Volume of sphere

4_
AR™H = ;;(r-*

4
8x8xH = QX12><12><'12
i = Ax12x12x12
3x8x8
H = 36cm

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

Cylinder:

radiusr =7 cm

hieght h = 1500000 cm

Cubical Tank:

length I = 50 m = 5000 cm

width b = 44 m = 4400 cm

height h = 21 cm

Volume of cylinder = nr?h cu. units.

22
s x7x7x1500000

= 231000000 cm®
Volume of cuboidal Tank

= Ibh cu. units.

= 5000x4400x21

= 462000000
Volume of cuboidal tank

Time taken -
Volume of cylinder

462000000
231000000
2 hrs.

3. A conical flask is full of water. The flask has base radius r units and
height h units, the water poured into a cylindrical flask of base radius xrunits.
Find the height of water in the cylindrical flask.

Solution:

Cylinder: Hemisphere:
radius is xr units radius is r units
height = ? height is h units

Volume of cylinder = Volume of cone

1
AR = - 2 r*h

(xr)’H = =r’*h
3
1
xzrz H = Erzh

H = Fh
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4. A solid right circular cone of diameter 14 cm and height 8 cm is melted to
form a hollow sphere. If the external diameter of the sphere is 10 cm, find the
internal diameter.

Solution:

Hollow sphere: Cone:
R=5cm r=7cm
r=7 h=8cm

Volume of Hollow sphere = Volume of cone

4 £ R-1%) = 1 £ 1%h
3 iy 3
4(57-1°) = 7x7%8 ,
3 7X7x 8
125-17) = ———
( .) 7
125-1° = 98
0 = 98-125
-1 = =27
r° = 27=3
r=3cm
diameter = 2r = 2X3 = 6cm

5. Seenu’s house has an overhead tank in the shape of a cylinder. This is filled
by pumping water from a sump (underground tank) which is in the shape of a
cuboid. The sump has dimensions 2 m x1.5 m x 1 m. The overhead tank has its
radius of 60 cm and height 105 cm. Find the volume of the water left in the
sump after the overhead tank has been completely filled with water from the
sump which has been full, initially.

Sclution:

Cylinder: Cuboidal Tank:
radius r = 60 cm length I = 2 m = 200 cm
height h = 105 cm width b=1.5m = 150 cm
height h =1 mn = 100 cm
Volume of cylinder = 7r2h cu. units.

22
= — ><60>x60><105

= 1188000 cm®

Volume of cuboid = Ibh cu. units.

= 200 > 150 =< 100

= 3000000 cm®
Volume of water leftin the cuboidal sump
after filling the tank
= Volume of cuboidal Tank — Volume of

cylinder

= 3000000 — 1188000
= 1812000 cm>
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6. The internal and external diameter of a hollow hemispherical shell are 6 cm
and 10 cm respectively. If it is melted and recast into a solid cylinder of
diameter 14 cm, then find the height of the cylinder.

Solution:
Cylinder: Hollow
hemisphere
radius R =7 cm Internal
height H = ? radius r =3 cm
External
radius R =5cm

Volume of cylinder = Volume of hemisphere

AR°H = % 7 (R%-r%)
P
7x7xH = ;(53-33)
o = 2(125-27)
3XT7 X7
H = _2x98
3 X7 X7,
e =
3
H=133cm

7. A solid sphere of radius 6 cm is melted into a hollow cylinder of uniform
thickness. If the external radius of the base of the cylinder is 5 cm and its height
is 32 cm, then find the thickness of the cylinder.
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Solution:

Hollow cylinder: |Sphere:
External r=6cm
radius R=5cm
Internal
radiusr =?
Hieght h =32 cm

Volume of Hollow Cylinder

= Volume of Sphere
7 (Rz—rz)h = % A1
2
521932 = %-x Bx6x6)
(25_r2) _ 4X2x6x%6
X 32
25-r" = 9

> = 25-9=16

r=4cm

Thickness = R-r=5-4dcm =1 cm

8. A hemispherical bowl is filled to the brim with juice. The juice is poured into
a cylindrical vessel whose radius is 50% more than its height. If the diameter is
same for both the bowl and the cylinder then find the percentage of juice that
can be transferred from the bowl into the cylindrical vessel.

Solution:

Volume of Hemispherical Bowl
2 3 =
— gnr cu. units
Height of the cylindrical Vessel = h unit

1

50 1 3h

=h + =—_ =h(@+—=)= ——

= hx}e(‘f ( 2) 2
2

_ 3h 1_2r it

r——2 — 1——3 uni

Volume of cylindrical vessel

2 =
= ;wwr h cu. units

22 — 25>

= 7T X
3 3
Percentage of the wvolume juice in the
cylindrical vessel

/g;t(’/
= =<100%

cu. unit
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Multiple choice questions

1. The curved surface area of a right circular cone of height 15 cm and base
diameter 16 cm is

(1) 607 cm2
(2) 687 cm2
(3) 120z cm2

(4) 1367 cm2

Solution:

=
] = 152 +82

= 225+64
= /289
| = 17 cm
CS.A = mrlsq. units
= qux8x17

= 136n c1112

2. If two solid hemispheres of same base radius r units are joined together along
their bases, then curved surface area of this new solid is

(1) 4zr2 sq. units
(2) 672 sq. units
(3) 3zr2 sq. units
(4) 8zr2 sq. units

Solution:

2

2 :
2nr?+2m” = dnr? sg. units
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3. The height of a right circular cone whose radius is 5 cm and slant height is 13
cm will be

(1) 12 cm
(2) 10cm
(3) 13 cm
(4)5cm
Solution:

h = vl

|
p—
N
O

|
)
w

J144

12 cm

h

4. If the radius of the base of a right circular cylinder is halved keeping the same

height, then the ratio of the volume of the cylinder thus obtained to the volume
of original cylinder is

(1) 1.2
(2) 1:4
(3) 1:6
(4) 18
Solution:
CS.Aq 2% €% hy
ESALY o X Shs
e
3 xz/x,h/
=l
2:5¢71
- L mq D
2
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5. The total surface area of a cylinder whose radius is 1/3 of its height is

("‘T 4 P ’. 2 »
(1) Imh sq_units (2)2-«177/1 sq.units
8
8h’ ; 56mh” ,
(3) 5 Sg-units (4) 5 Squnits
Ans: (3)
Solution: 4
r= l h, h=h
3
TS.A = 2nur(h+r) sq. units

H

2mh(4h
2 i

81cl12
9

6. In a hollow cylinder, the sum of the external and internal radii is 14 cm and
the width is 4 cm. If its height is 20 cm, the volume of the material in it is

(1) 5600z cm3
(2) 112007z cm3
(3) 56z cm3

(4) 3600z cm3

Solution:
R+r = 4 w=R-—-1

R—r

R=9cm

r=5cm

n(Rz—rz)h cu. units
7t(92-52)20

7(56)20

11207 cm®
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7. If the radius of the base of a cone is tripled and the height is doubled then the
volume is

(1) made 6 times
(2) made 18 times
(3) made 12 times
(4) unchanged

Solution:

]
N
=

r =3r, h

Y E S nrzh Cu. units

= 6XVolume of cone

8. The total surface area of a hemi-sphere is how much times the square of its
radius.

1)z

(2) 4n
(3) 37
(4) 27

Solution:
T.S.A = 3nr?

3n times square of its radius.
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9. A solid sphere of radius x cm is melted and cast into a shape of a solid cone
of same radius. The height of the cone is

(1) 3x cm
(2) xcm
(3) 4x cm

(4) 2x cm
Solution:
r=xcm

Volume of cone = Volume of sphere
Lk e P
'3— ,7{1' h = 3 ){1

xzh = 4.1'3
4xz

h = XZ/
h=4xcm

10. A frustum of a right circular cone is of height 16cm with radii of its ends as
8cm and 20cm. Then, the volume of the frustum is

(1) 3328z cms3
(2) 32287 cm3

(3) 32407 cm3

(4) 33407z cm3
Solution:

V== %Tch (I{2+r2+Rr) cu. units
- % %16 (202+82+20=8)

N = 1273 (400+64+160)
= 161 _ 454

3
V = 3328mcm°
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11. A shuttle cock used for playing badminton has the shape of the combination
of

(1) a cylinder and a sphere
(2) a hemisphere and a cone
(3) a sphere and a cone

(4) frustum of a cone and a hemisphere

Solution:

uttlc cork

\_/

12. A spherical ball of radius r1 units is melted to make 8 new identical balls
each of radius r2 units. Thenri:r2is

1) 2:1
(2)1:2
(3)4:1
(4) 1:4

Solution:

Volume of sphere = 8xVolume of balls

4 g ik 3
5](1‘] — 8><§,7(r2
rl3 - 8r23
i Ses
r2 1
n _ 2
I‘2 7 1
rr, = 2:1
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13. The volume (in cm3) of the greatest sphere that can be cut off from a
cylindrical log of wood of base radius 1 cm and height 5 cm is

(1) 413
(2 10/3 =
357
(4) 203 =
Solution: :
Volume = nr’h
= ux1x5
i Bt
= 5mcm
s N )
Volume of Sphere = gm
- Aeip-L

14. The height and radius of the cone of which the frustum is a part are h1 units

and r1 units respectively. Height of the frustum is h2 units and radius of the
smaller base is r2 units. Ifh2 :h1 =1:2thenr2 :r1 is

(1)1:3
(2)1:2
3)2:1

43:1

Solution:

hz:h_1 ='l:2:>r2:r1 =1:2
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15. The ratio of the volumes of a cylinder, a cone and a sphere, if each has the
same diameter and same height is

(1) 1:2:3
(2) 2:1:3
(3) 1:3:2
(4) 3:1:2

Solution:

nrzh : —1- nrzh C E nrzh

3
3 BN 27

@

Unit Exercise

1. 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 will be used for writing 330 words on
an average. How many words can be written using a bottle of ink containing
one fifth of a litre?

Solution:

7 s = — =
h= cnl,r——§n1m—2x1o a

r=0.25cm

Volume of Barrel = nrzh cu. units.
2
— X
%

= 3
=1.375 cm

(0.25)*x7

1
Volume of ink bottle = g of litre
1
= < 1000 = 200 cm®

2 R : =
1.375. cm” ink is used for writing no. of
words = 330
1l ecm™ ink is used for writing no. of words

— 330
1.375
200cm” ink is used for writing no. of
330x200
7 ds = —mm— o = 7 .
words 1375 48000 words
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2. A hemi-spherical tank of radius 1.75 m is full of water. It is connected with a
pipe which empties the tank at the rate of 7 litre per second. How much time
will it take to empty the tank completely?

Solution:
r=175m=175cm

N 3 .
Volume = —nr” cu. units.

[

2 2 75x175%175
== X — X
S 2

-

11229166.667 cm”>
1000 ('mg =1 It

=11229:16.. ..
=11229.2 It

. \% A
Time =7 cu. units.

L (in min)
7 60

112292

e 1,

= 26.737

~ 27 min (approx)

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

Solution:
Radius of Hemisphere = r

Radius of cone =1, height of a cone =r

1
3 nr?‘h cu. units.

o

Volume of cone

NS s
= —7r Xr= —nur
".;

12 g
Volume = 5 fir’ cm units
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4. An oil funnel of tin sheet consists of a cylindrical portion 10 cm long attached
to a frustum of a cone. If the total height is 22 cm, the diameter of the
cylindrical portion be 8cm and the diameter of the top of the funnel be 18 cm,
then find the area of the tin sheet required to make the funnel.

Solution:
18 em

22 cm

5cm

Cylinder: Frustum:
8
T 4 cm h =22-10 = 12cm

h=10cm il S

8 o
r= —=4c¢
2 cIm

n? +(R-1)?

] =
J122 +(9-4)?

144 +25
= af 169
{ = 13.em
Area of Funnel = C.5.A of cylinder+ C.S.A

of Frustum
= 2nirh + w(R+7)!
= 2 x x4x10 + nx13(9+4)
= 80n+1697%
= 2491
22
= 249%x —
Ity
= 782.57 ecm”
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5. Find the number of coins, 1.5 cm in diameter and 2 mm thick, to be melted to
form a right circular cylinder of height 10 cm and diameter 4.5 cm.

Solution:
Coin Cylinder: Frustum:
diameter . diameter
=15cm=-""cm| =45cm=— cm
10 45 10
15 1ius T cm
R = 15 B radius 20
20
x 2 height =10 cm
H=2mm= 36 cm

no. of cons X Volume of coin
= Volume of cylinder

Volume of cylinder

No. of coins -
Volume of coin

;(r?'h

AR*H
3 3

15 A5
_ A0
X

%1

0
1¥ 19 2
- — X
/26 0 10

3

3x3><,1;0/><10_

Z

450 coins.

6. A hollow metallic cylinder whose external radius is 4.3 cm and internal
radius is 1.1 cm and whole length is 4 cm is melted and recast into a solid
cylinder of 12 cm long. Find the diameter of solid cylinder.
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Solution:
~ Cylinder:

r=7
h=12cm

Volume of cylinder

Hollow cylinder

R=43cm
r=11cm

h=4cm

= Volume of Hollow cylinder

}( r*h

2x12

I‘2=

2
r

r=

A (R*r*) h

(4.3%-1.1%4
(43+1.1)(43-1.1) A
p74

Lo
2

5.4x3.2

3
5.76 = (2.4)
2.4 cm

Diameter = 2r =2x24 =48 cm

VAZHIKATTI ACADEMY

7. The slant height of a frustum of a cone is 4 m and the perimeter of circular
ends are 18 m and 16 m. Find the cost of painting its curved surface area at

%100 per sq. m.

Solution:
[=4 cm
2R = 18 2nr = 16
22
2*—2;72— xR = 18 2><7><T = 16 )
R = 18%X7 2 16x7
2x22 2x%22
[F=2ssem]
C.S.A = n(R+r1)l sq. units.
= n(2.86+2.55)4
=n(5.41)4
= 67.95 m>
~ 68 nl?'

The cost of painting 1 m? = Rs. 100
The cost of painting 68 m? = Rs. 68 x 100

= Rs. 6800
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8. A hemi-spherical hollow bowl has material of volume 436z /3 cubic cm. Its
external diameter is 14 cm. Find its thickness.

Solution:
R=7cm
Volume of Hollow Hemisphere = i
Z 4 ®) = %
7333 = 236 _538
2
343-r° = 218
r° = 343-218
P o= 218
= 125

Thickness = R-r
=7-5=2cm

9. The volume of a cone is 1005 (5/7) cu. cm. The area of its base is 201 (1/7)
sg. cm. Find the slant height of the cone.

Solution:
Base area = 201 % sSg. cm
2 1408
TrT = ——

7 =
Volume of cone = 1005% cu. cm.

1 24 __ 7040
oo =0 2
3 7

L xh = 7040

7040x3 <7
7>=<1408

R 17
7

h

22 - 9= - .T408
Lo 7

2 o JABBRT _ o

7>x22

I = ~n24+2
= /152482
= J225:64

== 289
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10. A metallic sheet in the form of a sector of a circle of radius 21 cm has
central angle of 216°. The sector is made into a cone by bringing the bounding
radii together. Find the volume of the cone formed.

Solution:
0
Arc length = %XZRI‘
= 206,9x 2,5
360 7

2nr = 79.2cm

2><2—2><r = 792

¢ 79.2%7
2%x22

r=12.6 cm

1=21cm, r=12.6 cm

h

a2

212 —(12.6)?

= 441-158.76
= 282.24

h=16.8cm

1 X
Volume 3 nrzh cu. units

~

= %nazazaa&

8374.91
3
= 2791.64 cm®
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., Andery
W

A VAZHIKATTI ACADEMY

Points to Remember

Points to Remember

Curved surface Area /
Solid Lateral surface Area
(in sq. units)
Cuboid 201 +b)
Cub (4 4a*
Right 27rh
Circular
Cylinder
Right wrl
Circular 1=’ + 1
Cone ) [ =slant height
Sphere drr?

Total surface Area Volume
(insq.units) (in cubic units)

2ib+bh+1n)  Ixbxh

6a* ot

27(1'(]) + I') arih

arl+ @’ 1 v

=ar(l+r) 3

4mr
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Hemisphere

Hollow
cylinder

Hollow sphere

Hollow
hemisphere

Frustum of
right circular
cone.

et
it

£’ VAZHIKATTI ACADEMY
2’ 3mr? o
21r(R+r)h 2m(R+7) ﬂ'(]?2 —rz)h
(R-r+h)
47R* = outer 411'(1?2 + r’) 4 ﬂ( R — ,,:s)
surface area 3
27r(R2+1'2) 7r(3R2+1'2) W(R“—r‘)
w(R +r)l where  w(R4r)l+7R?

~ l11’/1[1?"' +r 4 Rr]
1=k +(R- r) 4ar? 3
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