Mensuration

Ex 7.1

Question 1.

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

Solution:

r=5Xx

h="7x

CSA of a cylidnder = 2nrh

22
= Zx-?* x 5x % Tx = 5500

220x* = 5500
550
xt = E=25
x =35

~Radius=5x%x5=25cm
height=7 x5 =35 cm

Question 2.

A solid iron cylinder has total surface area of 1848 sq.m. Its curved surface area is five — sixth of
its total surface area. Find the radius and height of the iron cylinder.

The external radius and the length of a hollow



Solution:

CSA. = % T.S.A
2nr(h+r) = 1848 m°
2arh+ 2nr = 1848 m?
% x 1848 + 2nr’ = 1848
1540 4+ 2m? = 1848
2n? = 1848 - 1540

= 308 lxi
2 = 308 x 2755
= 49
; r= T7m.
5
2nrh = — x 1848
6

EKE}{}/.&:h = E x 1848
6.

7
h = 35m
. Radius » =7 m, Height = 35 m.

Question 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.

Solution:

R=16 cm

r = R — thickness

r=12cm

=16-4=12cm

h=13 cm

Total surface area of hollow cylinder = 2n(R + r) (R — r + h) sq. units.



22
- Zx? (16 +12) (16— 12 + 13)

_ %,

7 23’](1?)

~ T.S.A=2992 cm?

Question 4.

A right angled triangle PQR where 2Q = 90° is rotated about QR and PQ. [f QR = 16 cm and PR =
20 cm, compare the curved surface areas of the right circular cones so formed by the triangle.
Solution:

When it is rotated about PQ the C.S.A of the cone formed = mrl.

= = x 16 % 20
.
7040
/ 7
e = 1005.71 em?
When it is rotated about QR CSA of the cone
formed. .
= mrl
herer = ~I°—h°
= 20% -16°
= /400-256
= 144 =12cm
22
CSA = m‘f:? x 12 = 20
5280
7
= 75428 em’.

1005.71 > 754.28
= CSA of the cone rotated about its PQ is larger than the CSA of the cone rotated about QR.



Question 5.

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

Base area of the cone = nr? = sq units.

5 P = 4x22cm’
s 1 7
rr = K8 x E
| J—
maa e T ates
18.2 I = 19¢m
1 ?33{10 PN v
28 « 8233 = 197 =28
224 _ J361-28
162 x 2 T s
17600 = 8.25¢em.

Question 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 cm?, how many caps can be made with radius 5 cm and
height 12 cm.



Solution:

¥ = 5cm

Hint: | h = 12¢em
4290 —
Bons = [=+r+h°

4290 = J25+144

o

— x5%x13
4290 7
| =@=429ﬂrxm = ]3 cIm
Area of the paper
Kequired no. of caps = Area of 1 cap
5720 5720
w22 x5%13
7
5720 7
17250 7 5724 BVET
v
_ 4004 )3
T o143 OCS

Question 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.
Solution:



r]:r1=1:3 =% A%
ho=3x,h,=3x1 = \5 +h

= 1822 =32x

5 CSAZ CSA
whl _ wxlxxAf10x

Tl X 3xx3y2x

A X 1L£ x10 £
734 %32 4

N

9J2 92
Fxl
Tl Ty
=-Jr§:9,

.. The ratio of their curved surface areas
=5 \E i

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




Solution:

Surface area of sphere A = 4mir?
New radius =1’ = 1.25r,
[+ 1+ 0.25r] (25% = 0.25)

New surface area = A’ = 47:(r’)2
= 4m(1.25 1)?
:fﬂ iZGLLfsizii]S A= it O B
2 : Old surface Area

100

A'—A
= x 100
A

%100

(I.SﬁZSA-A ]

5625
B 0.56 ‘H'*'“:-cm{]

= =

= 56.25%

Question 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 [ 0.14 per cm?.

Solution:
External diameter D = 28 cm



Internal diameter d =20 cm

Rm 22 w14 om, r= 22 = 10
i, AT B = cm, r= > = crm,

T.S.A of the hemispherical vessel = n(3R? + #7)

22
Fl (3 x 196 + 100)

7
15136
= -?— =2162.28 em?

Cost of painting @ ¥ 0.14 per cm®
= 2162.28 x 0.14
% 302.72

Question 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 [] 2.

M
—_—

Solution:
Here given that R =12 m
r=6m

h=8m



I = B +(R-r)
V8% +6° = \64+36
= V100 =10m

. CSA of the frustum
= @R+ #)

22
= = {12 +6)10

:@13
7

3960
= 565,71 m*

Area of the top part =~

22

= h—; xHxXbH

792

= =113.14 m?
'}' m?

.. The total area to be painted
= 565.71 +113.14
= 678.85 m’

.. The cost of painting ¥ 2 per m’
= T1357.72



Ex 7.2

Question 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.
Solution:

Inner diameter = 10 m

Inner radius =5 m

Inner height = 14 m

|

e =

1dm

Volume of the cylinder = ar2h cubic units
=Z x5x5x14
= 1100 m?

Volume of the hollow = n(R2 — rz)h cubic units
R=10m
r=5m

= % X (102 — 52)h = 1100m®


https://samacheerkalviguru.com/samacheer-kalvi-10th-maths-book-solutions/

(- the earth taken out = the earth spread all around)

37
= — x(100-25% = 1100 m’
/ 7
A = 1100 x —X—
22 75
= 466=4.67Tm

The height of the = 4.7 m embankment.

Question 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 i1s immersed it completely. Calculate the raise of the water in the
glass?

Solution:

The volume of the water raised = Volume of the cylindrical metal.

|

Ym

m'::h: = 7 h
xx10°xh, - xx$x4
h, = i o I cm.

: 100

=~ The height of the raised water in the glass = 1 cm.

Question 3.

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

Solution:

Circumference of the base of the cone = 484 cm

height = 105 cm



~2nr =484

_ 1 7
T—484X3X§

=77 cm
Its volume = %mjh cubic units
1
- — :-< i :vc }"7‘3 TT % }35
Jf Vi
= 652190 cm’,
Question 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:

Volume of the cone = %mﬂh Cu. units.

Volume of the given conical container = % X mx10x 10 x 15
= 500m m>
To empty 25 m’, the time taken = 1 mt.

To empty 500x m° the time taken = 500 % E—TZ %1

=~ 63 minutes.(approx.)



Question 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.
Solution:

When the triangle ABC is rotated about AB, the

A
N

= \7Z,

(7] 'x\"-*:'r'

* .,

l\\.
\,
B 6 ¢m ¢
1 22

V = —%—x6x6x%R8
%

2112
allar-ache 301.71 em’

When the A ABC 1 rotated about BC,

r=8cm.=6c¢cm

9 )
WV, = %xz_—lﬁxﬁxﬁxﬁ - 7P

!

=402.29

~. Difference in volume =V._ - V,

=402.29 - 301.71
= 100.58 cm’

Question 6.

The volumes of two cones of same base radius are 3600 cm3 and 5040 cm?. Find the ratio of
heights.



Solution:
V, =3600cm’r =r,
V, = 5040 cm’

S 3600
lnﬁghz 5040
3
h_90 _45 15 5
b 126 63 21 7
“h th, =5:7

1 2

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

N 4

s 7 ol B
7

.. Ratio of the volume of two spheres - ;,
.
) ' i
: ?r, ; S

X & X4 -

_ B i 64

4
g/x XA 42
ViV, = 64:343

I 2

Question 8.

A solid sphere and a solid hemisphere have equal total surface area. Prove that the ratio of their
volume is 3+/3 : 4



Solution:
Sphere : Hemisphere

9 3
45" 3y

v _3_hn 3
.i": 4 r: =1 2

. " :

. Their volumes = —my . 3

= %/.mﬁ‘r‘ : g:xz-‘

The ratio of their volume = 3».@ -8
Hence proved.

Question 9.

The outer and the inner surface areas of a spherical copper shell are 576n cm? and 3247 cm
respectively. Find the volume of the material required to make the shell.

Solution:

2



4nR* = 576mecm’

dmr = 324mcm’

4nR* = 5767
R = 144cm*=R=12¢cm

4707 = 324z
r=8lecn*=r=9cm
.". Volume of the hollow sphere

4
i gﬂ.:{RE ~r) cuw. units

4 22
= —x—x(12°-9%)
39

A5 22 (38—
™

4 FAPER
= —xX—x999
3 7

29304

7

= 4186.285
= 4186.29 cu. cm.
The wvolume of the material needed

= 4186.29 e,

Question 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 [] 40 per litre.

Solution:

Volume of the frustum



i %'ﬂ:(Rl +Rr+#7)h cubic units

: éx%.{zcﬁ +20x8+8%)x16

= %x%mﬁﬁﬂaﬁ{nm)xlﬁ

= lexﬁmmﬁ
3 7

_ 73216
=
= 10459428 em’

1000 cm® = 1 litre
. 10459428 em® = 10.459 litres.
The cost of milk @ ¥ 40 per litre

= T 418.36.




Ex 7.3

Question 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:

Diameter = 14 cm

Radius =7 cm

Total height =13 cm

Height of the cylindrical part =13 —7

=6 cm

=~ Capacity of the vessel = Capacity of the cylinder + Capacity of the hemisphere.

e ——

Y
-
o

~J

13 cm

——

Volume of the cylinder = wrh

22
= Z—x7xTx6
7

Volume of the hemisphere

2 22
_2 3 - Ex?}:,f){’?x?

6
= —— = T]8.67
3

= The total volume = 924 + 718.67
The capacity of the vessel = 1642.67 cm?

Question 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:

Volume of the model = Volume of the cylinder + Volume of 2 cones.



>}

0

=
12 cm

Nz

= urth+ 2

-

rh

L | =

Volume of the cylinder part

22 3 3
= —X—=X—=X8
7 S A

396
= T =56.57 CITIJ

Volume of the conical parts

gl E s
Exgx z zxzxz

= 042 cm’

Total volume = 56.57 +9.42
= 65.99 cm’

The volume of the model that Nathan made = 66 cm?

Question 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 cm’.

Solution:
Volume of the cylinder = ar2h cu. units

Volume of the cone = %mﬂh cu. units



_ _ _ 7
d—1.4cm,r—0.7cm—m

Volume of the cylinder:
22 4.7 24

T, XL Sl

7710710 10

- 369{1_%% :
1000 v

Volume of cone carved out

5 e ]
1.232 ¢m

| (3D

=~ Volume of the remaining solid = Volume of the cylinder — Volume of the cone

=3.696 — 1.232
=2.464

=2.46 cm>

Question 4.

A solid consisting of a right circular cone of height 12 cm and radius 6 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. 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.



12¢cm

ﬁﬁ.‘lil

6 cm
Solution:
Volume of water displaced out = Volume of the solid immersed in.
Volume of the solid = Volume of the cone + Volume of the hemisphere

Cone

A hemisphere

‘

i

1

L e

[ ]
S = O

1
r=6cm F= 6 cim
=12 cm

\
. Volume-of the cone = Ewr‘h

B 4
= =X—xXbxb6xl12
L
3168
= D =452.57 cm’ ...(1)

5 99
= Ex%xﬁx{:xﬁ

. | I

3168 — :
= —?- = 452.57 em’

=~ The volume of water displaced out = Volume of the solid



=(1)+(@2)
=905.14 cm?

Question 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:
Volume of medicine the capsule can hold = Volume of the cylinder + 2 volume of hemisphere
Volume of the cylinder part

D S
“-:. — '2‘_' ot i i e f; 3

T2 2

Q7 .
= =42.428 mm’

7

Volume of 2 hemispherical parts
-:I N
T 2X—XTXr

3
s A 3
2 U M e e e
- YERa e s kg
= 14.142 mm’
Amm
f
- =
= =
& 3.
|
3 mm

- The total volume = 56.571 mm3

=~ The volume of the medicine the capsule can hold = 56.57 mm?



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

7 cm

Solution:
Clearly, greatest diameter of the hemisphere is equal to the length of an edge of the cube is 7 cm.

Radius of the hemisphere = % cm

Now, total surface area of the solid = Surface area of the cube + Curved surface area of the
hemisphere — Area of the base of the hemisphere.

B | - b & | I_
- A L
fy i |

77y (el IR ] lcim-
WV P d u:JJ

Question 7.

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

(1) the surface area of the sphere

(i1) the curved surface area of the cylinder

(ii1) the ratio of the areas obtained in (i) and (ii).

Solution:



(1) Surface area of sphere = 47 sqg. units
(ii) C.S.A of cylinder

2nr % h
: = 2arx2r
4~ sq. units
S AT
(11) Ratio = > = ]:1
4mr-

Question 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 cm and 2 cm. The height of the entire shuttle cock
is 7 cm. Find its external surface area.

Solution:

External surface area of the cock = Surface area of frustum + CSA of hemisphere



__bem
7 cm

CSA of frustum = m(R + #)/ sq. units.

5
Here R = —cm
2
TR 2
Hint: r= 5T 1 em.
BB cury ——
6[382500 ! = VR =n)? <
36 ———— .
12 x 1], 225 = (A S=1)" +6°
=21 __| :
1228 < 8 10400 | = 1.5 +36
_g% ‘ =ARENISK3E
= 38.25



- CSA of the frustum
= E}{3_5}{6_| - ﬂ
T 7

= B7.]1 e’

CSA of hemisphere= 2 m°
= 2}-:%3: 1x1
7
= (.28 cm-
.. Total external surface area
= 67.1 +6.28
= 7338 cm”
= 73.39 ¢cm’ (approx.)



Ex 7.4

Question 1.

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

Solution:

Sphere — Radius ry = 12 cm

Cylinder — Radius ry = 8 cm

h2 =7
Volume of cylinder = Volume of sphere melted
2 4 3
Ty h, = E'm"l

/—27,Z><Sx8xhz = %x%ﬂzxuxlz

——foZ’ >-:,lf[ x v7° KEI Fz

=~ Height of the cylinder made = 36 cm.

Question 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.

Solution:

In cylinder,

r=7cm=0.7m

1=15km = 15000 m

In tank

1=50m



b=44m

h=021m

Volume of water in tank = Ibh
=50x44 x0.21

=462 m’

Height of cylinderical pipe = M;n__e
nr

462
(0.07)° [E_f)

462
0.0154

= 30000 m
30000
15000

—
=

Time = = 2 hours.

Question 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 xr units. Find the height of water in the cylindrical
flask.

Solution:

The volume of water poured = The volume of the water in the conical flask.



.?'1:?' !"'1=.x-"
hjzh kz_—'?
e

Ty hy = %“”12‘;’1
- |
X(xr)(xr)hy = Ex—xrxh
; h
xh = 3
e .
. h, = T3 units

= The height of the water in the cylindrical flask = % units.

Question 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:

Volume of the hollow sphere made = Volume of the cone melted.



—m(R* =r’) 1m"zh
3
in[51‘—|'1] = 111}5?}:?:{3
3 3
79 1 22

“xZ2125-71) = —XZSxTxTx8
3 7 3 7

AR I

125 — r 397
Fi
= B5 =128
2= PP ==

The internal diameter = 2y =2 x 3

O cm.

Question 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 x
1.5 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.

Solution:

Volume of water in the sump = Ibh

=2 x 1.5 x1=200 x 150 x 100 = 3000000 cm>



Chver head tank Sump

e g
e /
5 | m

Volume of water in the overhead tank = mrh

22 _
= —xX60x60x]105
.
= 1188000 cm?
=~ The volume of water left in the sump = 3000000 — 1188000
= 1812000 cm?>

Question 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:
D=10cm,
R=5cm
d=6cm,
r=3cm
R
]

——

Volume of the cylinder made = Volume of hemisphere melted.



'} =l
mh = E'H{Rj — 7" ) cubic units

g
%K?x?xh = %x%(ﬁj’—f’)

2 1 1
= —(125-27)x=Xx—=
ho= F025-27)xox

= Ex%xlxl
3 f

- Height of the cylinder made = 1.33 cm.

Question 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 c¢m, then find the thickness of the
cylinder.

Solution:

Volume of the hollow cylinder made = Volume of the sphere melted.

cIm

-
L

I

3

Jcom

g
Rk = “3*"”'

22 - 2
—[52—:~‘]32 = ixz—"xﬁxﬁxﬁ
7 37
2 = ixﬁxfjxﬁxi
25— = 3 1
25— =9
= 0_25=-16

= l6=r=4cm.
~ The thickness = External radius — Internal radius
=5-4=1

==

S
bs 1s
Il

Question 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:
Diameter of the bowl = Diameter of the cylinder

]-:l;h = p=b Ehzr

Rl

3
[or=1+5=15==]
: : 2 3 2
Volume of the hemispherical bowl = 3 TH
Volume of the cylindrical vessel ‘
B = ﬁf‘z‘:h ':‘..'. 'PI = IF,_E)
1 W e e >
S ol l'-h]}-:h :£ 2;;.*
2 7 4
22 92
= —x—|=r
0 El
72 z
sy :.:.){.‘9:;.{ ‘g P _ E’.’T!”‘]
7 4 21, g !

=~ Both volumes are equal.
= 100% of juice that can be transferred from the bowl into the cylindrical vessel.



Ex 7.5

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

(1) 60m cm?
(2) 687 cm?
(3) 120m cm?

(4) 1361 cm?
Answer:

(4) 1361 cm?
Hint:

[ = 1{};24—;‘2 e \1152‘1‘31
V225464 = 289 _ 7 om

22 ;
75“53?”51? = 1361 cm?

!

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

(1) 47 sq. units
(2) 67mr? sq. units
3) 32 sqg. units
(4) 87 sq. units
Solution:

(1) 477 sq. units]



Question 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) 10 cm
(3) 13 cm
(4) 5 cm
Answer:
(1) 12 cm
Hint:

13

ho= V132 =52 =169-25
C i = I8 =12 em:

Question 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
(H1:2

Q) 1:4
(3)1:6
@) 1:8
Solution:
2)1:4
W = oL 4=~ 0
——— 1\-". = mrh = wh
mh
h A 4 ﬁx I
h _— L e
Vi T h 4 ﬁ"zﬁ
C == = |
= =1:4



Question 5.
The total surface area of a cylinder whose radius is % of its height is

Omh’ : : .
(1) sq.units  (2) 24nh” sq.units
8mh’ , S6mh” :
(3) sg.units  (4) sq.units
Solution:
2
3) 8mh_ sq. units

9

1
TSA of acylinder = 2mr(h+r),r= ih

_ 2111.’1 fH-lh
3 3

2

- 2oyl

2 B

2

3 RS, Iy
_6mh +2nh’ 8wh’

- 9 9

Question 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) 5601 cm?>

(2) 11207 cm?

(3) 56m cm?

(4) 360m cm?

Answer:

(2) 11207 cm?

Hint:

R+r=14cm

w=4cm

h =90 cm



="

Volume = a(R:-r)h
= 1R + )R - Pk
= m(14)4 x 20
= 1120r cm’

Question 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:

(2) made 18 times

Hint:

r = 3 A

h = 2h e D

y o= %ﬂ{Er)zx(Zh}

= lxﬂgrzxz.fi
3
1 5
= 6mh= Iﬂxgﬂr h

= made 18 times.

Question 8.
The total surface area of a hemisphere is how many times the square of its radius



(mn
(2) 4n
(3)3n
(4)2n
Answer:
3)3n
Hint:

TSA =3m

Question 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) x cm

(3) 4x cm

(4) 2x cm

Solution:

(3) 4x cm

Hint:

lT':Jf'zh = ETU’]
3 3

| 4
E%’X{h ziﬂ’/“{x

h 4x em

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



Then, the volume of the frustum is

(1) 3328n cm3
(2) 3228n cm3
(3) 32401 cm3
(4) 33401 cm3
Answer:
(1) 3328n cm3Hint:
vV = ""—’I’[R’-2 +r2 +Rr]
20cm 3
16 cm - m?[m +8° +20x 8]
8 cm 16
= T x?[fiﬂﬂ-lr 64 +160]
16

i

xx3 X 624 =3328% cm’

Question 11.

A shuttlecock 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:

(4) frustum of a cone and a hemisphere

Question 12.

A spherical ball of radius ry units is melted to make 8 new identical balls each of radius r, units.
Thenr) :1y1s

(1)2:1

2)1:2

3)4:1

4)1:4

Solution:



Hint:

vV = “—h[R?+r2+Rr]
20 cm 3

16 cm . nx%[?ﬂz+82+20x8]

& Cm

_ nx%{4l}ﬂ+64+16[)]

- nx%xﬁzil =332871 cm®

Question 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

/
A

15cm

—
Solution:
(g
4 4
—7mxX]l = —=x
3 3

Question 14.

The height and radius of the cone of which the frustum is a part are h; units and ry units
respectively. Height of the frustum is h, units and the radius of the smaller base is ry units. If hy: h;
=1:2thenry:1yis

(H)1:3

2)1:2

3)2:1

4)3:1

Solution:

2)1:2



hz : ht = ] 2
Fz = i"*!
2
h
Vg B Xﬁ’rz (
V
1 g/miz
1\-'?'-_,‘ ?"211{]'] = ?"22 hz
v ’izhl

_ Fzzz.hz _rzzhz _ rf[lh—z _hzj
i 2hy " 2h

"'12‘}{1 _ *’"22 1

r‘lz 2}{1 - rlz 2

Question 15.

The ratio of the volumes of a cylinder, a cone and a sphere, if each has the same diameter and same
heightis

(1)1:2:3

2)2:1:3

3)1:3:2

4)3:1:2

Answer:

4)3:1:2

Hint:

W A
-



Unit Exercise 7

Question 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:

Volume of the barrel = nrh

5
k_________‘,"‘* p o= Emm
h = 7cm=T70mm
§ 27 5 5
=LV = —X=x=xT0
A

—==

1 1000
Volume of ink in the bottle = = litre = ——cm’
=200 cm® 3 >

With 1.375 em’, no. of words can be written = 330

words.

With 200 cm?, No. of words can be written
200x330x1000 200x 3301000

1.375x1000 1375

66000000

= W— = 48000 words




Question 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:

Suppose the pipe takes x seconds to empty the tank. Then, volume of the water that flows out of
the tank in x seconds = Volume of the hemispherical tank.

Volume of the water that flows out of the tank in x seconds.

= Volume of hemispherical shell of radius 175 cm.

2 22
7000 x = —X— x175%175x%175
3 7
L75m . 222 175x175x175
3 7 7000
= 1604.16 seconds

1604.16

x = ——— minutes

60
x = 26.73 minutes
=~ 27 minutes

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

Solution:
Radius of the base of cone = Radius of the hemisphere =r
Height of the cone = Radius of the hemisphere

2
.. Volume of the cone = EW X

1 5
= ~3~“ﬁr cubic units

P



Question 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:

Slant height of the frustum

1= JR=r)+h

JO-472 +12
= /574127
= J25+144
= J169 =13 cm

Outer surface area = 2mrh, + (R +7r)/
e $q. units
\ | =/ — a[2rh, + (R + )]

el = = [2 % 4 x10+(9 +4)13]
= 1D m = w[80 + 169]
= ;249
= 782.57 cm?
. Area of the sheet required to make the ﬁ.mnel
= 782.57 cm?,
Question 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:



No. of coins required .
_ Volume of the larger cylinder
Volume of 1 coin

_ wR*H
wrth
1.5ecm
E £ E:J-':E:w;ﬁmzlﬂ
= E _ 7 20 20

= 22 _15_15_ 2
— _'}(_ —
7 20 20 10

22 45 45 7 20 20 10

= —X—X—X]0X— X — X —x—

7 20 20 22 15 15 2
= 450 coins

Question 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.

Solution:



Volume of the solid cylinder = Volume of the hollow cylinder melted.
43 cm

—

—
o L=

4 cm
12 cm

'mfh = J'J:i{'Ri :J;jjh 7
g—}{rf){lz = %({4.3)%(1,1)1)4

F‘-.I = /Egt]&d’f?—l_il}xﬁxix—l

5 27 M,
_ 17.28
-3

Bl 5.76

Paa=_ 24

.. The diameter of the solid cylinder

= 2x24cm
= 4.8cm

Question 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:

o= 16xeX—
2 22
= 2.54m

4 m

I = 4m
C.S.A of frustum (R + r)

22
= Tx 4(2.86 + 2.54)

= %:-:4::{5.4

Il

= 67.88m° = 68m"
Cost of painting (@ T 100 per sq. m

= 6.8 x 100
= 6800
Question 8.
A hemi-spherical hollow bowl has material of volume 4367 cubic cm. Its external diameter is 14

3
cm. Find its thickness.



Solution:
pi
Volume = “?;’IT[RB--‘"!]

D = l4cm,R=7cm

%x%zx(ﬁ—ri) = %
(343 —¢) = N
- = 218-343
- = 125
r = 5c¢m
Thickness of the bowl
= R-r=7-35
= 2cm
Question 9.

The volume of a cone is 1005 % cu. cm. The area of its base is 201 % sq. cm. Find the slant height
of the cone.



Solution:

Volume of a cone = 1{1{15% Cu, cm
l ) 7040 ' Hi.nl: .
3™ T . M08
3 7 wri=
oy 7
1 1408 AV BT
3 xh =l!§4:r=_scm
7040 .
= gk =3
? CITl
7040
h = ——=5
1408 ™
.. The height of the cone = 15 cm‘ Hint:
9.4
Slant height / = ,‘,fr?:ri Fe. EJE‘;!.UH
5 5 | 184 <4800
T "-.’IIJZ + 8 l 736
=225+ 64
] w"ﬁ
i = 1o

Question 10.

A metallic sheet in the form of a sector of T 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:



216 22

= ——X2X—X2]
Length of the arc 360x X -
= 79.2cm

& &

Base perimeter of the cone

= length of the arc
2nr = 79.2
r= ?9.2}{15-('"1
o (.
= 12.6 cm
[ = 2lcm
h = NP—r
h = y21*212.6°
= J441-158.76
= +f282.24
h = 16.8cm
1
. Volume of the cone = g—ﬂr‘?h

_ %x%lez.ﬁxllﬁxlﬁ.s

= 2794.18 cm’



Additional Questions

Question 1.
If the radii of the circular ends of a conical bucket which is 45 ¢cm high are 28 cm and 7 cm, find
22

the capacity of the bucket. (Use m = =

Solution:

Clearly bucket forms frustum of a cone such that the radii of its circular ends are r| =28 cm, 1y =7
cm, h=45 cm.

Capacity of the bucket = volume of the frustum

=y R mh(rl+ i+ rr]
= %xz—jms[zgz +72+28 x 7)]

=22 x 15 % (28 x4+ 7+28)
= 330 x 147 cm® = 48510 cm’

Question 2.

Find the depth of a cylindrical tank of radius 28 m, if'its capacity is equal to that of a rectangular
tank of size 28 m x 16 m x 11 m.

Solution:



Volume of the cylindrical tank = Volume of the rectangle tank
wrh=28 x 16 x 11 m’

%x 4){,28’}(:’4 = )ﬁ’xlﬁxli
~1ex11 iy
88 =
Question 3.

What is the ratio of the volume of a cylinder, a cone, and a sphere. If each has the same diameter
and same height?

Solution: _
Volume of a cylinder = nrth
1
Volume of a cone = 7 nrh
P
Volume of a sphere = Enr’

Their ratio ¥, VRN,

ﬁfzh:%ﬁf!fhéﬁ/

Ch 4
"33
3h:h:4r

3h:h:2(2r) (where 2r = k)
SV VIV, =312

h

Question 4.

Find the number of coins, 1.5 cm is diameter and 0.2 cm thick, to be melted to form a right circular
cylinder of height 10 cm and diameter 4.5 cm.



Solution:

No. of coins required
B Volume of the cyhnder

Volume of | coin

45 45
2 X —X-—x10

L 20 20
wrhy wxﬁxﬁxi
20 20 10

:.ﬁﬁ'x;ﬂrﬂ’x,}ﬁxﬂmxlﬂrmx){fj
20020 ¥» B 2
=450

Question 5.

A spherical ball of iron has been melted and made into small balls. If the raidus of each smaller ball
is one-fourth of the radius of the original one, how many such balls can be made?

Solution:

4
. ’l'l'l"j

No. of balls required = 3—;

= rl}{ixixi =ﬁ4
¥F r r

Question 6.
A wooden article was made by scooping out a hemisphere from each end of a cylinder as shown in

figure. If the height of the cylinder is 10cm and its base is of radius 3.5 cm find the total surface
area of the article.



Solution:
Radius of the cylinder be r Height of the cylinder be h Total surface area of the article = CSA of

cylinder + CSA of 2 hemispheres = 2nrh + 27r? = 27r (h + 2r)
22
= 2x7x3.5x{lﬂ+2x 3.5)

=22 x 17=374 cm’
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