Cylinder, Cone & Sphere (Surface Area & Volume)

Exercise 20A

Question 1.

The height of a circular cylinder is 20 cm and the radius of its base is 7 cm. Find :
(i) the volume

(i) the total surface area.

Solution:

For a circular cylinder,
Height =h =20 cm
Fadius of the base =r = 7cm

(i1 Wolume of a cylinder = ar*h

=2?—2x?x?x2l:l cm?

= 30280 cm®
(i) Total surface area of a cylinder = Zarih+ 1)
_ox ?ﬂ(zm 7} cm?

=2x22x27 cm®
1188 cm®

Question 2.
The inner radius of a pipe is 2.1 cm. How much water can 12 m of this pipe hold?

Solution:

Inner radius of pipe = 2.1 cm

Length of the pipe =12 m = 1200 cm
» Wolume = arh

= i—lelxz.lx 1200 cm®

= 16632 cm?



Question 3.

A cylinder of circumference 8 cm and length 21 cm rolls without sliding for 4% seconds at the rate of 9 complete rounds per second.

Find

(i) distance travelled by the cylinder in 4% seconds, and

(ii) the area covered by the cylinder in 4%seconds

Solution:

Circurnference of cylinder = 8 cm

Therefore, radius= — = _—~"" =~ ¢m

Length of the cylinder (h)= 21 cm

=y

w>» 1z

| ]
—t—

(i} If distance covered in one revelution is 8 cm, then distance covered in 9 revolutions = 2 x 8 = 72 cm or distance covered in 1second = 72 cm.

Therefore, distance covered in 4% seconds= 72 x g cm = 324 cm

(i) Curved surface area = 2qrh

=2x%x1—4x21
711

=168 cm?
Area covered inone revolution = 158 cm?
Areacovered in @ revolutions = 168 rm% %9 = 1512 om?2

Therefore, area covered in 1second = 1512 cm2

Hence, area covered in 4éseconds = 1512 cm? xg = 6804 cm?

Question 4.
How many cubic meters of earth must be dug out to make a well 28 m deep and 2.8 m
in diameter? Also, find the cost of plastering its inner surface at Rs 4.50 per sq meter.



Solution:
Radius of the well = ? =14 m
Depth of the well = 28 m

Therefore, volume of earth dug out = gr2h

= %xl.ﬁlxl.-‘i}xES

_ 17248
100
- 17248 m*

Area of curved surface = 2qrh

= 2% % x 1. 4x28
= 246,40 m*
Cost of plastering at the rate of Rs 4.50 persgm
= Rs 246.40 »x 4.50
= Rs 1108.80
Question 5.

What length of solid cylinder 2 cm in diameter must be taken to recast into a hollow
cylinder of external diameter 20 cm, 0.25 cm thick and 15 cm long?



Solution:

External diameter of hollow cylinder = 20 cm
Therefore, radius = 10 cm

Thickness = 0.25 cm

Hence, internal radius = (10 - 0.25) = 9.75 cm
Length of cylinder (h) = 15 cm

2 Wolume = Th(R* -r?) = nx 15107 - 9.75%)

— 152100 - 95.0625)cm?
= 151 % 4.9375 cm?®

Diameter =2 cm

Therefore, radius (r) =1 cm

Let h be the length

then, yvolume = ar*h = 2(1 = 1)h = nh

Mowy, according to given condition:

= 15nx 49375
=h=15x 49375
=h =74.0625

Length of cylinder = 74.0625 cm

Question 6.

A cylinder has a diameter of 20 cm. The area of curved surface is 100 sq. cm. Find:
(i) the height of the cylinder correct to one decimal place.

(ii) the volume of the cylinder correct to one decimal place.



Solution:
Diameter of the cylinder = 20 cm
Hence, Radius (r)= 10 cm
Height=hcm
(i} Curved surface area = 2q4rh
© 2arh =100 cm?®

iEx%xlef‘m 100

100x 7 35
T 2Dx10x2 22
=h=16cm
(i) Volume of the cylinder = 4r2h

= %xl@xl@xl.ﬁ

=h

= 502.9 cm®
or
_ 22, 10x 10x 22
¥ 22
= 500 cm?®
Question 7.

A metal pipe has a bore (inner diameter) of 5 cm. The pipe is 5 mm thick all round. Find
the weight, in kilogram, of 2 metres of the pipe if 1 cm3 of the metal weights 7.7 g.

Solution:

Inner radius of the pipe =r =3=2.5¢cm

External radius of the pipe = R = Inner radius of the pipe + Thickness of the pipe
=2.5cm+0.5¢cm

=3cm

Length of the pipe =h =2 m=200cm
Volume of the pipe = External Volume - Internal Volume

= mRH - nrih
'II:(RZ— rz]h
w(R - r](R +r]h

- 2(3-2.5)(3+2.5x200

= ?x 0.5x 5 5= 200

- 17286 cm?®



Since 1cm? of the metal weights 7.7 9,
17986577
= Weight of the pipe = (1728.6 x 7.7)g = (“ e ) kg =13.31 kg

Question 8.
A cylindrical container with diameter of base 42 cm contains sufficient water to

submerge a rectangular solid of iron with dimensions 22 cm x 14 cm 10.5 cm. Find the

rise in level of the water when the solid is submerged.
Solution:

Diameter of cylindrical container = 42 cm

Therefore, radius {r} =21 cm

Dimensions of rectangular solid = 22cm = 1dom » 10.5cm
Volume of solid = = 22 x 14 % 10.5 cm®. .....{0}

Let height of water = h

Therefore, volume of water in the container = -2h

= E—EKEIKEIKhCWS = 22x 6Zhcm? .00

From (i) and (ii)

22x63h=22x14x10.5

22 x 14 10.5
=h-= 22 % 63
:h=E

3

=h= 2% or 2,35 cm

Question 9.
A cylindrical container with internal radius of its base 10 cm, contains water up to a
height of 7 cm. Find the area of wetted surface of the cylinder.



Solution:

Internal radius of the cylindrical container = 10 cm
Height of water =7 cm
Therefore, surface area of the wetted surface =

2arh+ ar?
=aizh+r)
_ ?xi[ﬁlx@x?+ 10)

=¥x24

= 754.29 cm?

Question 10.

Find the total surface area of an open pipe of length 50 cm, external diameter 20 cm
and internal diameter 6 cm.

Solution:

Length of an open pipe = 50 cm

External diameter = 20 cm = External radius (R) = 10 cm
Internal diameter =4 cm = Internal radius {r) = 3cm
Surface area of pipe open from both sides =

= 2nRh + 2arh
= 2nh(R +r)

= 2x$x50x(1@+ 3

= 4085.71 cm®

Area of upper and lower part =
= 2n(R*-r¥)

- 2x%x(1@2—32j

=2x%x91

=572 cm*

Totalsurface area = 4085,71 +572 = 4657.71 cnf



Question 11.
The height and radius of base of a cylinder are in the ratio 3:1. If its volume is 10207 cmS; find its total surfac

Solution:

Ratio between height and radius of a cylinder = 3:1
Volume = 102ag cm?® el

Let radius of the base=r

then height = 3r

sWolume = orth = mxrfx 3 = 3art L (i)

from (i) and (ii)

3nr = 10291

3 1029y _ 343
ST

Fr=7

Therefore, radius= 7 cmand height=3x7=21cm
Mow, total surface area =

2o h+r)
=2x$x?:<[21+?)

=2x%x?:<28
7
= 1232 cm*®

Question 12.

The radius of a solid right circular cylinder increases by 20% and its height decreases by
20%. Find the percentage change in its volume.

Solution:



Let the radius of a sdlid right drcular cylinder be r = 100 cm

And, let the height of a solid right circular cylinder be b= 100 cm

~ Wolume (original ) of a solid right droular cylinder = arh
= T x{100) x 100
- 1000000 ¢ cm?

New radius = r = 120 cm

Mew height=h' = 80 cm

~ Wolume (New) of a scolid right dreular eylinder = o'

1% (1207 x 80
1152000« cm?

. Increase in Volume =MNew Wolume - Original Yolume
= 1152000 = cm® - 1000000 % cm®

= 152000 & cm®

Thus, Percentage change in volume = IHU?‘?SE in Volume x 100%
Criginal Yolume

3
_ 152000 mem® oo

1000000 © crm®
15.2%

Question 13.

The radius of a solid right circular cylinder decreases by 20% and its height increases by
10%. Find the percentage change inits :

(i) volume

(ii) curved surface area

Solution:



Let the radius of a sclid right drcular cylinder be r = 100 cm
And, let the height of a solid right circular cylinder be b= 100 cm
. Wolume (original ) of a solid right droular cylinder = arh
= T x{100) x 100
= 1000000 ¢ cm?
New radius = r = 80 cm
Mew height=h'= 110 cm
Wolume (Mew) of a solid right drcular cylinder = o'
= 1x(80¥x110
= 704000 % cm®

~ Deaeaszein Volume = Original Wolume — New VYolurme

= 1000000 ¢ cm® - 704000 & cm?®
= 206000 1 cm®

(i) Percentage change in voume = Decrease in Volume x 100%

Original Yolume

_ 296000 = am’ L 100%
1000000 & e’

= 259.6%

(i1) Curved surface area (Original) of a solid right circular cylinder
=2mrh
=2mx 100 x 100
= 200001 cm?
Curved surface area (New) of a solid right circular cylinder
=2mr'h'
=2mx80x x110
= 17600m cm?

Decrease in curved surface area =0riginal CSA — New CSA =(20000T — 17600 cm? =2400m cm?
Decrease in curved surface area

Percentage change in curved surface area= — x 100%
Original curved surface area
2
_ 24001 cm % 100%
200007 cm?
=12%
Question 14.

Find the minimum length in cm and correct to nearest whole number of the thin metal
sheet required to make a hollow and closed cylindrical box of diameter 20 cm and



height 35 cm. Given that the width of the metal sheet is T m. Also, find the cost of the
sheet at the rate of Rs. 56 per m.
Find the area of metal sheet required, if 10% of it is wasted in cutting, overlapping, etc.

Solution:

Height of the cylindrical box =h = 35 cm

Base radius of the cylindrical bax = r =10 cm

Width of metal sheet =1 m = 100 cm

Area of metal sheet required= Total surface area of the box
= Length x Width = 2xrr + h)

= Lengthx 100 =2 x 2?—2 x 10(10 + 35)

:LengthxlDD=2x2?—2x10x45

= Length = 2x22x1lx 45 28,28 cm= 28 cm

100 % 7

o Area of metal sheet = Length x Width = 28 x 100 = 2800 cm® = 0.28 m*
o Cost of the sheet at the rate of Rs.56 per m* = Rs. (56 x0.28) = Rs. 15.68

Let the total sheet required be x,
Then, x - 10% of x = 2800 cm?

ix—ExK=ESDD
100

= O = 2800
=w=3111 crm®

Question 15.

3080 cm3 of water is required to fill a cylindrical vessel completely and 2310 cm? of
water is required to fill it upto 5 cm below the top. Find :

(i) radius of the vessel.

(ii) height of the vessel.

(iii) wetted surface area of the vessel when it is half-filled with water.



Solution:

Let r be the radius of the cylindrical vessel and
b be its height
Mowy, volume of cylindrical vessel = Volume of water filled init

= qr?h = 3080
:?uthﬁogo

=r‘xh=2980 .00}

wolume of evlindrical vessel of height 5 cm = (3080- 2310) cm®
= arfx5= 770

i?xr2x5=??lﬁ]

=r? = 49
=r=7cm

Substituting r* = 49in (i), we get
49 ¢ h = 920
=h=20cm

Wetted surface area of the vessel when itic half-filled with water

= 2nrh + ar®
=mizh+r)
- 2_?2 x7(2x 10+ 71 .. [Half—ﬁlled = Height = 2_; = 10 cm}

= 22 w27
= 594 cm?

Question 16.

Find the volume of the largest cylinder formed when a rectangular piece of paper 44 cm
by 33 cm is rolled along it :

(i) shorter side.

(ii) longer side.



Solution:

Length of arectangular paper = 44 cm

Breadth of a rectangular paper = 33 om

(i1 When the paper is rolled along its shorter side, i.e. breadth, we have
Height of cylinder =h = ddcm
Circumference of cres-section = 2ar = 33 cm

:}’2}{§KF=33

33x7

= 2x22=5.25 cm

=r

~ Wolume of cylinder = r#h = %xS.ES x5.25x 44 =3811.5 cm®

(iilWhen the paper is rolled along its longer side, i.e. length, we have
Height of cylinder =h =33cm
Circumference of cres-section = 2ar = 44 cm

=>2x%xr=44

~Wolume of alinder = or#h = %x 7 %7 x33=5082 cm?®

Question 17.

A metal cube of side 11 cm is completely submerged in water contained in a cylindrical
vessel with diameter 28 cm. Find the rise in the level of water.

Solution:

Clearly,

YWadume of aube of side 11 cm = Volume of water displaced in the cylinder
= {110 = arh

:>11><11x11=$x2—28x§xh

ke 11x11x11x?x2x2= 121=2.16 om
22w 28w 28 55

Question 18.

A circular tank of diameter 2 m is dug and the earth removed is spread uniformly all
around the tank to form an embankment 2 m in width and 1.6 m in height. Find the



depth of the circular tank.

Solution:

Let the depth of the circular tank be b m.
Fadius of the tank =§ m=1m=r

- Wolume of the tank = rh = 1 x 1 xh = zh m?
Mow, volume of the embankment

= Wolume of hollow cvlinder having height 1.6 m
- WR?- P

=afil+2¥ -{1F]x 1.6

=m9-11x1.6

=128 m°

Moy,

Vdume of tank = Yolume of embankment
=gh=1z2.2x

=h=12.8m

Question 19.

The sum of the inner and the outer curved surfaces of a hollow metallic cylinder is 1056
cm? and the volume of material in it is 1056 cm3. Find its internal and external radii.
Given that the height of the cylinder is 21 cm.

Solution:

Let R and r be the cuter and inner radii of hollow metallic cylinder,
Let h be the height of the metallic cylinder.
Itis given that
Outer curved surface area+ Inner curved surface area = 1056
= 2rRh + 2xrh = 1056
= 2xh(R +r) = 1056
:$2x%§x2ﬂR+r)=1056
1056« 7

T D22 x21
—~R+r=8 0,

=FR4+r



YWolume of material in it = 1056 cm?®
= mR% - w4 = 1056
= gh{R*-r*)= 1056
:»;;—Exzimf _r2) - 1056
=}~R2—r2= 1056« 7

22wl
=R+riiR-ri=16
=8x(R-ri=16
=R-r==2 T
Adding (i) and (i), we get
2R =10=R =% cm
=L5-r=2
=r=23Cm
~Internal radius = 3 cm and External radius =5 cm

Question 20.

The difference between the outer curved surface area and the inner curved surface area
of a hollow cylinder is 352 cm?. If its height is 28 cm and the volume of material in it is
704 cm3; find its external curved surface area.

Solution:

Let R and r be the outer and inner radii of hollow metallic cylinder.
Let b be the height of the metallic cylinder,

Itis given that

Outer curved surface area - Inner curved surface area = 352

= 2nRh - 2arh = 352

= 2rh(R - r) = 352

iEx%xES(R—riﬁ 352

35057
=R-r=5 55 78
—R-r=2 ..



wolume of material in it = 704 cm®
= R - arth = 704
= gh(R*-r?) =704

=

:>7x28(R2—r2j=?D4
704x7
= RI-r? =
" T ooeeE

=R+riR-ri=8
=R+rix2=28
=R+r=4 0
Adding (i) and (ii), we get
R =6=R=3cm

o External curved surface area=2nRh= 2« % x3x 28 =528 cm?®

Question 21.
The sum of the heights and the radius of a solid cylinder is 35 cm and its total surface
area is 3080 cm?, find the volume of the cylinder.

Solution:

Let r and h be the radius and height of a solid cylinder,
Then, r+ h =35 cm
Total surface area of a cvlinder = 3080 cm
= 2rr(h+r)=3080

2

:>2x$xrx35=3[]80

= 2w 22xrx5= 3080

$r=ﬁ=14cm
2w 2Zwb

=h=35-r=35-14=21cm
~Wolume of oylinder = wh = %x 14x 14x21= 12936 cm?®

Question 22.
The total surface area of a solid cylinder is 616 cm?. If the ratio between its curved
surface area and total surface area is 1 : 2; find the volume of the cylinder.



Solution:

Let r and h be the radius and height of a solid cvlinder,
Total surface area of a cylinder = 616 cm?

=2arih+ri=616 ()]
Curved surface area of a cylinder = 2arh
Moy,

Curved surface area of a cylinder _1
Total surface area of a cylinder 2

2mrh 1
T Zalher) 2
 h _1

h+r 2
=h=h+r
=h=r

Substituting h=r in (i), we get
2urir+ri=616
::zx%§x32=616

BlEex 7

2x22x2
=r=7=h

=r?= 43

2 Wolume of cylinder = o = % x7x7x7=1078 cm®

Question 23.

A cylindrical vessel of height 24 cm and diameter 40 cm is full of water. Find the exact
number of small cylindrical bottles, each of height 10 cm and diameter 8 cm, which can
be filled with this water.



Solution:

For a large cylindrical vessel,
Height = H = 24 cm
Radius =R = % =20 cm

-~ Wolume of large cylindrical vessel = tR*H = (1% 20« 20x 24) cm®

For each small cylindrical botte,
Height =h = 10 cm

Radius=r=§=4cm

~ Wolume of each small cylindrical botle = wrh = (nx 4x 4% 10) cm®

Mow, number of small cylindrical bottles which can be filled
Wolume of large cyvlindrical vessel
"~ Yolume of each small ovlindrical botte
T 20% 20 % 24

- wx dxdx10
= B0

Question 24.

Two solid cylinders, one with diameter 60 cm and height 30 cm and the other with
radius 30 cm and height 60 cm, are melted and recanted into a third solid cylinder of
height 10 cm. Find the diameter of the cylinder formed.

Solution:

For cylinder 1,
Height = h, = 30cm

Radius=r, = % =30 cm

wolume =W, = myhy = 1x 30x 30x 30 = 27000 cm?®



For cylinder 2,

Height = h, = 60cm

Radius =r, = 30 cm

wWolume = W, = mth, = mx 30 x30x% 60 = 54000x cm?®

Let r be the radius of the third cylinder.
Height=h = 10 cm
Wolume =V = orh = ¢ 10

Mo,

W=+

= ar? x 10 = 27000% + 54000
= ¢ x 10 = 81000%
=r?=2100

= =90

= Diameter =2r = 180 cm

Question 25.

The total surface area of a hollow cylinder, which is open from both sides, is 3575 cm?: area of the base ringis 357.5 ecm?Zand height is
14 cm. Find the thickness of the cylinder.

Solution:

Total surface area of a hollow cylinder = 3575 cm*

Area of the basering = 357.5 cm
Height= 14 cm
Let external radius = R and internal radius=r

Let thickness of the cylinder =d = [R-r)
Therefore, Total surface area = 2aRh + 2arh + EE(RZ - rz)

=2rhiR +r)+ 2R + (R -r)

=2nR +rifh+ R -r]

= 2nR + rjth+ d)

= 2R + )14+ d)

But,

2nfR + )14+ dj= 3575.......0)



and Area of base =

E(RE—F2)= 357.5
= mR + )R -r)=357.5
= R +r)d=357.5..... (i)

Dividing (i) by (ii)

2u{(R +r){14+d) 3575
KR +rid  357.5
2At4+d)_ 45
d
28+ 2d = 10d

8d= 28

d=§=3.5cm
=

Hence, thickness of the cylinder = 3.5 cm

Question 26.

Sl

The given figure shows a solid formed of a solid cube of side 40cm and a solid cylinder
of radius 20 cm and height 50 cm attached to the cube as shown.

Find the volume and the total surface area of the whole solid (Take it = 3.14)

Solution:

Edge of a cube = | = 40 cm
~ Wolume of a cube = I = (40)° = 64000 cm?®

Fadius of a solid cylinder = r= 20 cm
Height of a solid cylinder = h = 50 cm
~Wolume of oylinder = arh = 3,14 % 20 % 20 % 50 = 62800 cm?®



~wolume of whole solid = Wolume of cube + Volume of cylinder
= (64000 + 62800 cm®
- 126800 cm®

Total surface area of the whole sdlid

= Total surface area of a cube + Curved surface area of a cyvlinder
= &% + 2arh

= 640 + 2% 3.14x 20 %50

= 9600+ 6280

= 15880 cm?

Question 27.

Two right circular solid cylinders have radii in the ratio 3 : 5 and heights in the ratio 2 : 3,
Find the ratio between their :

(i) curved surface areas.

(ii) volumes.

Solution:

Let the radii and height of two right circular olinders
ber, r, andhy, h, respectively.

[tis given that,

o3 h

2
n_3 g 2
5 TR T3

(0 Curved surface area of cylinder 1 2mr;hy _ [Q] x[hl]

Curved surface area of cylinder 2 2m,h, L b

- Ratio between their curved surface areas is 2 @ 5,

g N

3.2,
,) 573

5

Ii:I‘u“n:jll_u’ﬂe of cylinder 1 n{rlfhl_ r_lzx h ) 32}:%_3 2 18 6
B - 3 3 75 25

Wolume of cylinder 2 E{rzf h, APz h. 25°37 75"

- Ratio between their volumes is 6 @ 25,



Question 28.
A dosed cylindrical tank, made of thin iron sheet, has diameter = 8.4 m and height 5.4 m.

How much metal sheet, to the nearest m?, is used in making this tank, if 75 of the sheet
actually used was wasted in making the tank?

Solution:

Fadius of the oindrical tank = r = 8?4 =4.2m

Height of the cvlindrical tank =h =54 m
. Total surface area of the cylindrical tank = 2ar(h+r)

= Exz?—zx 42054+ 4.2)

=Z2x22x06x96
=253, 44 m?

Area of sheet wasted in making the tank = 1—15 x 253,44 = 16,896 m*
Hence, total sheet required = 253,44+ 16,896 = 270,34 m?

Exercise 20 B

Question 1.
Find the volume of a cone whose slant height is 17 cm and radius of base is 8 cm.

Solution:

(5]

ant height(#)=17cm
Radius{r)=8cm

But,

2=

= 2 - 47 - r2

=h?=17%-8°

=h? =289-64=225=(15%
~h=15

Mow, volume of cone = % a3

=lx¥x8x8x15 crm’

3

FO40 5
M

= 1005.71 cm?



Question 2.

The curved surface area of aconeis {2320 omZ, If the radius of its base is 56 cm, find its height.

Solution:

Curved surface area = {2320 cm=,

Radius of base (r) = 56 cm
Let slant height = £

Lombd = 12320
:*2?—2)<56)<f =12=20
125320x7

SEx 22
=4 = 70cm

=i =

Height of the cone =

2 _ (2
= J(70F - (56F
= f4900-3136

= +j1764
= 42 cm

Question 3.
The circumference of the base of a 12 m high conical tent is 66 m. Find the volume of
the air contained in it.

Solution:

Circumference of the conical tent = 66 m
and height (h) =12 m

Therefore, volume of air contained in it = E o

EEZNE N
> 7 2 2
= 1386 m*

12m?



Question 4.
The radius and height of a right circular cone are in the ratio 5:12 and its volume is 2512
cubic cm. Find the radius and slant height of the cone. (Take 1t = 3.14)

Solution:
The ratio between radius and height = 5:12

Volume = 5212 cubic cm

Let radius {r) = 5x, height (h) = 12% and slant height = £

L2 =r? 4 h?

= 82 = (Ex)? + (12%)°
= % = 25x% + 144
= §% = 169x*

= f=13x

MNow Volume = % arh

:~%m~%=z512

= %(3. 145 (12x%) = 2512

= %(3. 143(300x%) = 2512

3 = 2512x3  2512x3x100 _
3,14« 200 314 300
=M=
L Radius=5x=5x2=10cm
Height = 12x = 12x2 =24 cm
Slantheight = 13x = 13x2 = 26 om

g



Question 5.
Two right circular cones x and y are made, x having three times the radius of y and y

having half the volume of x. Calculate the ratio between the heights of x and y.

Solution:

Let radius of conev=r

Therefore, radius of conex=3r

Let volume of coney =W

thenvolume of cone x = 2V

Let hq be the height of x and h2 be the height of y.

Therefore, Volume of cone = %:ru’zh
Volume of cone x = %:ﬂ:{ﬁ’)zhl = %11:9’3[11 = 3urh,

) 1
Wolume of cone y = = *mr?hz

Question 6.
The diameters of two cones are equal. If their slant heights are in the ratio 5:4, find the

ratio of their curved surface areas.



Solution:

Let radius of eachcone=r

Ratio between their slant heights = 5:4

Let slant height of the first cone = 5x

and slant height of second cone = 4x

Therefore, curved surface area of the first cone =

wrd = x ([ 5x) = Surx

curved surface area of the second cone = Trd = o x (4 ) = darx

Hence, ratio between them = Sqrw s duare = 5 2

Question 7.
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.

Solution:

Let slant height of the first cone = #
then slant height of the second cone =2 £

Radius of the first cone =1,

Radius of the second cone=r,

Then, curved surface area of first cone = @£

curved surface area of second cone = m,(24) = 2ar4

According to given condition:

mrd = X 2urd )
= dard
r= 4

h_4

r, 1

Lhpirp=401



Question 8.
A heap of wheat is in the form of a cone of diameter 16.8 m and height 3.5 m. Find its
volume. How much cloth is required to just cover the heap?

Solution:

Diameter of the cone = 14.8 m
Therefore, radius (r) = 8.4 m

Height (h) =3.5m

(i} Volume of heap of wheat = % a3

= %x ? x8.dx28.dx 3.5

= 25872 m°
(i) Slant height (£ ) = ~|'|r2 + HE

= J(8.4)2 + (3.57
= J70.56+ 12.25

=82.81
=9.1m

Therefore, cloth required or curved surface area = xrd

=%§xa4x91

= 240,24 m?

Question 9.

Find what length of canvas, 1.5 m in width, is required to make a conical tent 48 m in
diameter and 7 m in height. Given that 10% of the canvas is used in folds and stitching.
Also, find the cost of the canvas at the rate of Rs. 24 per meter.

Solution:



Diameter of the tent =48 m
Therefore, radius (r) = 24 m

Height (h) =7 m

Slantheight (£ )= 2 | K2

= J247 + (7)
= 25
=25 m

Curved surface area = nré

=$x24x25

1=200

2
= m

Canvas required for stitching and folding

_ 13200 10
-7 100
1320

= 1y

7

Total canvas required {area)

_ 132EID+ 1320
7 7
14520
7

mE




Length of canvas

14520

—
T
£n
M
[

[ I

9630
7
- 1382.86 m

Rate = Rs 24 per meter

Total cost = giﬂ «Rs 24 = Rs 33,188.64

Question 10.

A solid cone of height 8 cm and base radius 6 cm is melted and re-casted into identical
cones, each of height 2 cm and diameter 1 cm. Find the number of cones formed.
Solution:

Heizght of solid cone (h) = 8 cm

Radius{r)=6cm

Volume of solid cone = % arh

=%::<1n:::<6x6x8
= 961 cm®

Height of smaller cone =2 cm
- . 1
and radius = Zcm
2
Volume of smaller cone
1 1 1
= S EME—X =X

3

= l11: cm’
&



Mumber of cones so formed

_ %
1

— T

&

= QE‘ITIZKE
5

= 576
Question 11.
The total surface area of a right circular cone of slant height 13 cmis g0Ox cm?. Calculate:

(i) its radius incm

(ii) its volume in cm?. Take =314

Solution:

Total surface area of cone = O o®

slant height (I} =13 cm

(i} Let r be its radius, then

Total surfacearea= mré + o = (£ + 1)

L w4+ )= 90x
=r(13+r)= 90
=rf+ 13 -90=0
=rf+ 15 -5r-90=0
=rir+18)-Sr+12)=0
=(r+18)r-5)1=0

Either r+18 = 0, then r = -18 which is not possible

or r-5=0,thenr=5

Therefore, radius =5 cm



(i) Now

_ ||I,¢'2—r2
_ 13752
- J169- 25

b=12 cm

h

:

Vdume = %:n:rz'h

_ %x3.14x5x5x12
=314 cm?

Question 12.
The area of the base of a conical solid is 38.5 cm? and its volume is 154 cm®. Find the curved surface area of the solid.

Solution:

Area of the base, nr? = 38.5 om?
volume of the solid, ¥ = 154 cm®

Curved surface area of the solid = ar®h

Yolume, W = %nrzh

1
= 154 = §ﬂ:rzh

154 =3
=h= =
ar
:>h=154xg=12 CH
38.5
Area = 38.5
ar = 38.5
2 _ 385
3.14
38.5
=r=_[——=23.5
3.14

Curved surface area of solid = xrl

nr«.l'r2+h2
nx3.Exaf3.5% 4122

T=3.5x12.5
137.44 cm?



Question 13.

A vessel, in the form of an inverted cone, is filled with water to the brim. Its height is 32
cm and diameter of the base is 25.2 cm. Six equal solid cones are dropped in it, so that
they are fully submerged. As a result, one-fourth of water in the original cone overflows.
What is the volume of each of the solid cones submerged?

Solution:

25.2 cm i

32 em

] i
Volume of vessel = volume of water= Z o3

diameter = 25.2 cm, therefore radius = 12.4 cm

height = 32 cm

Volume of water in the vessel = % mh

_ %x?x 12.6% 12.6% 32

= 5322.24 cm?

On submerging six equal solid cones into it, one-fourth of the water overflows.
Therefore, volume of the equal solid cones submerged

= Volume of water that overflows

= 1 x 532224
4

= 1330.56 cm?

MNow, volume of each cone submerged

_ 133056 _ 54 76 om?



Question 14.
The volume of a conical tent is 1232 m3 and the area of the base floor is 154 m2. Calculate the:

(i) radius of the floor
(ii) height of the tent

(iii) length of the canvas required to cover this conical tent if its width is 2 m.

Solution:

(i} Let r be the radius of the base of the conical tent, then area of the base floor = g2 m*

= qr® = 154

:>2?—2xr2=154

: 154x7
o2

=r 49

=r=7
Hence, radius of the base of the conical tenti.e. the floor =7 m

(ii) Let h be the height of the conical tent, then the volume =
Lorth me
3

S oo o
3

=122 7 xh- 123
353

_1232x3 _
22x7

=h 24

Hence, the height of the tent = 24 m

(iii) Let | be the slant height of the conical tent, then i 2.2 m

L= et 247+ (7 =576+ 49 = JB25 =25 m
The area of the canvas required to make the tent = grg 1
: m‘=$x?x25 P = 550 rm?

550

Length of the canvas required to cover the conical tent of its width 2 m = T =275 m



Exercise 20 C
Question 1.

The surface area of a sphere is 2464 cmz, find its volume.

Solution:

Surface area of the sphere = 2464 cm?

Let radius =r, then

dqr? = 2464
:>4x;;—2xr2= 2464
2464 7
=i 95
I W
=r=14 cm

4
Volume = _ qr#

%m’S _ gx ?x 1dx 14x 14= 11498.67 om?

Question 2.

The volume of a sphere is 38808 cm®: find its diameter and the surface area.

Solution:

Violume of the sphere = 38808 cm?

Let radius of sphere=r

%TEFS = 38805

jilx%xr3=388[]8
a3 7
R 38808x?x3=9261
dx 22

=r=zZ1cm
s Diameter = 2 =21x2 cm= 42 cm

Surface area= dm? = 4x 2?—2 ¥ 21x 21 cm® = 5544 o



Question 3.
A spherical ball of lead has been melted and made into identical smaller balls with
radius equal to half the radius of the original one. How many such balls can be made?

Solution:
Let the radius of spherical ball = r
~ Wolume = %ﬂﬁ

Radius of smaller ball = %

3

3 3
- Wolume of smaller ball = in L fnﬂ _
3 L2 3 = &

Therefore, number of smaller balls made out of the given ball =

4 3

—

3 .Zv6-3

w3

&

Question 4.

How many balls each of radius 1 cm can be made by melting a bigger ball whose
diameter is 8 cm.

Solution:
Diameter of bigger ball = 8 cm

Therefore, Radius of bigger ball =4 cm

2651 4
Zim

Yolume = i'.n:r'3=il*n:x dx dxd=
3 3

Radius of small ball= 1 cm

Yolume = ﬂ:ﬂ:r3 = ﬂﬂ:x Ix1x1= ﬂu::m3
3 3 3
2561
Number of balls = jﬂ: = 253611 X % =64

3



Question 5.

8 metallic sphere; each of radius 2 mm, are melted and cast into a single sphere.
Calculate the radius of the new sphere.

Solution:
Radius of metallic sphere =2 mm = écm
Udume-fnr -fxgxl l l=icm3
3 > 7 5 5 5 21x125
28x 8 B 704 5

Volume of 8 spheres =

= I
21wl 21x12%5
Let radius of new sphere =R
UD|UFF‘IE—E11:R3 4 22R3 BSR......(H)
3 7 21

From (i) and (ii)

23 R3 J04

T S51x125 88 1%
=R = % O.d cm=4 mm

Question 6.

The volume of one sphere is 27 times that of another sphere. Calculate the ratio of their:
(i) radii
(ii) surface areas

Solution:

Volume of first sphere = 27 = volume of second sphere

Let radius of first sphere =r,;

and radius of second sphere =1,

Therefore, volume of first sphere = % '.r|:r13



il
and volume of second sphere = E '.r|:r23

(i} Mow, according to the question

i:ﬂ:rl3 =27x ﬂ'ﬂ:rz3

r_13 = 2?[’23 = ':3'_2:'3

= =3
03

r, 1
Lhirp=301

(i) Surface area of first sphere = 41r|:r'12

and surface area of second sphere = dgr.2

Ratioinsurface area = ==z =
dar, s 1

dar,® o 3F 9
i

Question 7.
If the number of square centimeters on the surface of a sphere is equal to the number
of cubic centimeters in the volume, what is the diameter of the sphere?

Solution:
Let r be the radius of the sphere.

il
Surface area= 4qr? and volume = gan

According to the condition:

4m’2=§nr3
3
r 3
=‘;~r_—2=41txa
=r=23Cm

Diameter of sphere=2 x 3cm=56cm



Question 8.

A solid metal sphere is cut through its centre into 2 equal parts. If the diameter of the sphere is 32 cm, find the total surface area of

each part correct to 2 decimal places.

Solution:

Diameter of sphere = 3% Cm = zcm

Therefore, radius of sphere = % T

Total curved surface area of each hemispheres =

onr® 4+ o = Sart

22 7 7
¥ x x
o4 4
= 28.88 cm?

-3

Question 9.

The internal and external diameters of a hollow hemi-spherical vessel are 21 cm and 28
cm respectively. Find:

(i) internal curved surface area

(i) external curved surface area

(iii) total surface area

(iv) volume of material of the vessel.

Solution:

External radius (R) = 14 cm
Internal radius (r} = % I

(i} Internal curved surface area =

Zar?
22 21 21
=y ——x——w—=
7 2 2
= 693 cm?®

(i) External curved surface area =

2R



22 21){21
? 2 =
= 693 cm?

= 2x

(i) External curved surface area =

>R ?
_ oy 2?—2 v1dx 14
=1232 cm®

.....

[iii) Total surface area =

2rR % + 2ar? + wRE - r?)

_593+1232+—[(14)2 ( ﬂ

- 1925+ —(196 - ﬂj

_ {935, 22 343

- 1925+ 269.5
= 2194.5 cm?®

[iv) Violume of material used =

2
3 mR?-r?)

_ %x E[(H)E @1} }

- 4_?[2?44— 1157 .625)

A4
=57 x 1586.275

= 3323.83 cm?®

Question 10.
A solid sphere and a solid hemi-sphere have the same total surface area. Find the ratio

between their volumes.



Solution:

Let the radius of the sphere be 'r4.
Let the radius of the hemisphere be 'ro'

TSA of sphere = 4[rq?

TSA of hemisphere = 3[ry?

T5A of sphere = T54 of hemi-sphere

z 2

4

= = Eﬁz
2

DA

Volume of sphere, V; = %m’la

_ 2
Volume of hemisphere, V5 = —mf
3

2 3
Y., = —ml
2~ 3™z

3
o rIE
R Na

3
r.- a8
= e E

=
p 33£

Dividing V4 by V5,

Il
|
[

U
|
[

Il
|
[

Question 11.
Metallic spheres of radii 6 cm, 8 cm and 10 cm respectively are melted and recasted



into a single solid sphere. Taking 1 = 3.1, find the surface area of solid sphere formed.

Solution:

Let radius of the larger sphere be 'R
Volume of single sphere
=Yol. of sphere 1 + Vol. of sphere 2 + Vol. of sphere 3

4 4 4 4
R o.a 3 3

Z 7R =3 1+§an +§':IH'3

= Tar® o Tae® s fant s Thio®
3 3 3 3

= R¥ = [67 + 8% + 107]

= R¥ = 1728

=R =12

Surface area of the sphere

= 1785.6 cm <

Question 12.

The surface area of a solid sphere is increased by 21% without changing its shape. Find
the percentage increase in its:

(i) radius
(ii) volume

Solution:



Let the radius of the sphere be T
Total surface area the sphere, S — 452

Mew surface area of the sphere, §'

= dar® + w dare

121

= dqr
100

(i) Let the new radius be ryq
5' = 4pr,®

Il
—

=

r
=r=r+—
= -r=—

= Change in radius = L
10

Percentage change in radius

_ Change in radius -« 100

Criginal radius

.
A0 100
-

10

Percentage change in radius = 10%

(ii) Let the volume of the sphere be V
Let the new volurme of the sphere be V"



"»-"=i11r'3
3
"-.-"I=iﬂr13
3
3
4 (11r
= W' —n| —
3 [10}
4 1331
=N'=—m =
3 1000
:ahf"=inr3—1331
3 1000
1331
— W' o2
1000
:.w*'=v+£u
1000
=iy = o
1000
~ Change in volume = EV
1000

Change in volume
Criginal Yolume

= 100

Percentage change in volume =

1000 . 100
N4

331
Y

331
10
33.1

Percentage change in volume =33.1%

Exercise 20 D
Question 1.
A solid sphere of radius 15 cm is melted and recast into solid right circular cones of
radius 2.5 cm and height 8 cm. Calculate the number of cones recast.

Solution:



Fadius of a solid sphere =R = 15 cm

4

S Wolume of sphere melted = §1|:R3 = %x tx15x15x 15

Radius of each cone recasted =r = 2.5 cm
Height of each cone recasted=h =2 cm

2 Wolume of each cone recasted = %:n:rzh = %x Ty 2 52 5«8

Wolume of sphere melted
Volume of each cone formed

gxnx15x15x15

o Mumber of cones recasted =

%xan.ExE.SxB
=270

Question 2.
A hollow sphere of internal and external diameters 4 cm and 8 cm respectively is melted
into a cone of base diameter 8 cm. Find the height of the cone.

Solution:

External diameter =8 cm
Therefore, radius (R) = 4 cm
Internal diameter =4 cm
Therefore, radius (r} = 2 cm

4

Volume of metal used in hollow sphere = 2 mR¥-r¥) = Zx 22 x (4 -2%) = 88 (64-8) = 58
3 > 7 21

w56 cm®L L0
21

Diameter of cone = 8 cm

Therefore, radius = 4 cm

Let height of cone=h

Svolume = Larth= 15220 ax axh = 3220 6D
3 3°7 1

From (i) and (i)



352 28

T h==2xE&

21 21

3h=w= 14 cm
=21x 352

Height of the cone=14cm

Question 3.

The radii of the internal and external surfaces of a metallic spherical shell are 3 cm and
5 cm respectively. It is melted and recast into a solid right circular cone of height 32 cm.
find the diameter of the base of the cone.

Solution:

Internzal radius = 3cm
External radius =5 cm
Volume of spherical shell

4 ..z .z
= —qi57 -3
3( )

4 22
= — x=5(125-27)
377

= —x— x 98
3 7

Violume of solid circular cone
1
= Zarh
3
1 =22
= —x—er:{SE
3 ¥

YVol. of Cone =Vol. of sphere

jlx%xFE:{HE:ix%xQB
3 7 3 7
> 4 =098
=r< =
32
>
= —=3.5cm
2

Hence, diameter=2r=7 cm



Question 4.
Total volume of three identical cones is the same as that of a bigger cone whose height

is 9 cm and diameter 40 cm. find the radius of the base of each smaller cone, if height
of each is 108 cm.

Solution:

Let the radius of the smaller cone be 'r' cm.
Volume of larger cone

= lﬂ:}cEDE}cQ
3

Yolume of smaller cone

l*n:::-c:r'zh-clI:IEl
3

Volume of larger cone=3= Volume of smaller cone

1 1
E‘J‘[ ::-:EEIE::-:9= Eﬂ ::-c:rleEIE w3

2 20% %9
108 %3
20 10
5 3

=T
=Fr

1
=r=3—cm
3

Question 5.

A solid rectangular block of metal 49 cm by 44 cm by 18 cm is melted and formed into a
solid sphere. Calculate the radius of the sphere.

Solution:



Volume of rectangular block = 49 x 44 %18 cm® = 28808 cm™....... (il

Let r be the radius of sphere

"'..-"D|ur'r'|6—ﬂ-m:r'3 4 22 % _%3 ()
3 3 7 21
From (i} and (i)
%rS_BSSDB
21
= 388083‘:E 441 = 21
= e
=r° =9261
=r=221cm

Radius of sphere = 21 cm

Question 6.

A hemi-spherical bowl of internal radius 9 cm is full of liquid. This liquid is to be filled
into conical shaped small containers each of diameter 3 cm and height 4 cm. How
many containers are necessary to empty the bowl?

Solution:
Radius of hemispherical bowl =9 cm

Volume =3 X 37 = 2797 = 27 % 720 = 4867cm?

Ll

Diameter each of cylindrical bottle = 3 cm
Radius = Jcm and height =4 cm

12 _ 1_ 2 g

-~ Volume of bottle =377 " = 37 * (3)" x4=23q
L8Gm 1(_.'-::

~ No. of bottles = 57 —

[RCT

Question 7.

A hemispherical bowl of diameter 7.2 cm is filled completely with chocolate sauce. This
sauce is poured into an inverted cone of radius 4.8 cm. Find the height of the cone if it is
completely filled.



Solution:

Diameter of the hemispherical bowl = 7.2 cm

Therefore, radius = 3.5 cm
S . . 2 L 2 5
Volume of sauce in hemispherical bowl = = T = = Tx ([ 3.6)
Radius of the cone = 4.8 cm
i 1 1 z
Volume ofcone= Zardh = Z 1 x {4.8} « h
3 3

MNowy, volume of sauce in hemispherical bow! = volume of cone

:}%EK{B.EJE = %11:}:(4.8}2}{}1
ke 2 3.6x3.6x3.6

4.8% 4.8
=h=4.05cm

Height of the cone = 4.05 cm

Question 8.
A solid cone of radius 5 cm and height 8 cm is melted and made into small spheres of
radius 0.5 cm. Find the number of spheres formed.

Solution:

Radius of a solid cone {r) =5 cm
Height of the cone =8 cm

= Volume of a cone

=lm’2h
>

= %HK5X5X8 cme
Z00x 2

CIm




Fadius of each sphere = 0.5 cm

~Wolume of one sphere = grlr3

4 1 1 1
= —®¥MN®=®—=x—=10Cm

3 2 2 2

cm?

| 3

Total volume
Wolume of cne sphere

Mumber of spheres =

200
__ 3
x
)
20078 &
= " —
3 T
= <00

Question 9.

The total area of a solid metallic sphere is 1256 cmZ. It is melted and recast into solid right circular cones of radius 2.5 cm and height 8
cm. Calculate:

(i) the radius of the solid sphere

(i) the number of cones recasted [ = 3, 14]

Solution:

Total area of solid metallic sphere = 1254 cm2

(i}Let radius of the sphere is r then

4mr? = 1256
4x§r2=1256
_ 2 _ 1256x7
4y 22
_ 2 _ 157x7
11
=r? _ 1099
11

= r = 499,909 = 9,995 cm

=r=10cm



(i) Volume of sphere = iﬂ;r3 = i ® % w10 w10 % 10 = 88000 cm° Volume of right circular cone =
3 3 7 =1

l’.l'l:r'zh = EXEX{E.E]Z x 8= @Cr‘ﬂ3

3 3 7 21

Mumber of cones

_ 88000 1100
ST 21 21
_ 88000 y 21
21 1100
=20
Question 10.

A solid metallic cone, with radius 6 cm and height 10 cm, is made of some heavy metal
A. In order to reduce weight, a conical hole is made in the cone as shown and it is
completely filled with a lighter metal B.

The conical hole has a diameter of 6 cm and depth 4 cm. Calculate the ratio of the
volume of the metal A to the volume of metal B in the solid.



Solution:

Volume of the whole cone of metal A

Yolume of the cone with metal B

= lﬂrEh
3

=—x11:x32}c4
3

= 12n

Final Wolume of cone with metal A=120 w-12 m=108 7

Yolume of cone with metal A
Yolume of cone with metal B

_108n 9
12n 1
Question 11.

A hollow sphere of internal and external radii 6 cm and 8 cm respectively is melted and
recast into small cones of base radius 3 cm and height 8 cm. Find the number of cones.

Solution:



Let the number of small cones be 'n’
Volume of sphere

4 .3 o3
I
3“( )

=%xﬂx2xl48

Volume of small spheres

1
= Zar®h
3

1
=—ﬂx22xEI
3

Volume of sphere = nx Violume of small sphere
j%xnx?xlﬂ-ﬂ =H}C%}Cﬂ}{22x8
4 w2 x148 <3

4 =8=3
37

= n

= n

The number of cones = 37

Question 12.

The surface area of a solid metallic sphere is 2464 cm?. It is melted and recast into
solid right circular cones of radius 3.5 cm and height 7 cm. Calculate :

(i) the radius of the sphere. )

(ii) the number of cones recast. (Take 1t = 7)

)

Solution:



(i1Let R be the radius of a solid metallic sphere.
Surface area of a sclid metallic sphere = 2464 cm®

= 4aR* = 2464

:»4x§m2=2464

—p2 o 230X g
4% 22

=R =14 cm
(i) Volume of sphere melted = %ERS = %x Txldxldx 14

Radius of each cone recasted=r =35 cm
Height of each cone recasted=h =7 cm

- Wolume of each cone recasted = %:n:rzh = %x 1 3.5%x3.5x7

wolume of sphere melted
Volume of each cone formed

%xnxlélx 14x14

o Mumber of cones recasted =

%xnx3.5x3.5x?
128

Exercise 20 E
Question 1.
A cone of height 15 cm and diameter 7 cm is mounted on a hemisphere of same
diameter. Determine the volume of the solid thus formed.

Solution:



Height of cone = 15 cm

and radius of the base = E cm

Therefore, volume of the solid = volume of the conical part + volume of hemispherical part.

= %11:r2’m+%11:r3

- Zarih+ )

—lx%xzx3(15+2x3)
3 7 2 2 =z
_ 847

3

= 28233 cm?®

Question 2.

A buoy is made in the form of a hemisphere surmounted by a right circular cone whose
circular base coincides with the plane surface of the hemisphere.

The radius of the base of the cone is 3.5 m and its volume is two-third the volume of
hemisphere. Calculate the height of the cone and the surface area of the buoy, correct
to two decimal places.

Solution:



Radius of hemispherical part{r)=3.5m= E T

i . 2
Therefore, Volume of hemisphere = = qr @

R T
= W — X — X —
3 7 2 2 2
539 4
=2=7m

£ 534

Volume of conical part= = % m° (2/3 of hemisphere)

Let height of the cone = h

Then,
lmghz 2% 539
3 S
1 22 7 7 2= 530
—xwZwlwlxh=
= 72 2 2xh
2B w2 x3
=h=
Axb 22T w7
14 7
:;vh_§m_ 4§m_4.6?m

Height of the cone =4.47 m
Surface area of buoy = 292 + 71

BUt g = W2+ 1

o= 27 [

RV 3

~ @+196_\’1225_§
4 9

- 366
Therefore, Surface area =

[ 227 ?] [22 7 35] 5
= |2 =—=x—x + | =% —x == |m
7 ;2

22 6
_ /7 38084/
1 6 5
=141.17m?

Surface Area=141.17 m?



Question 3.
From a rectangular solid of metal 42 cm by 30 cm by 20 cm, a conical cavity of diameter 14 cm and depth 24 «
(i) the surface area of the remaining solid

(ii)the volume of remaining solid

(iii) the weight of the material drilled out if it weighs 7 gm per cm®,

Solution:

(i} Total surface area of cuboid=2{f b+ bh+ £ h)
=2(42 x 30+ 30 x 20+ 20 x 42)

=2(1260+ 600 + 840)

=2 % 2700

=5400 cm?
Diameter of the cone = 14 cm

= Radius of the cone = g =7 cm

Area of circular base= gr¢ = ? x 7 x 7 =154 cm?

Area of curved surface area of cone= nr# = 2?2 w7 w72 4 24 = 224494+ 576 = 22 x 25 = 550 o

Surface area of remaining part = 5400 + 550 - 154 = 5796 om®
(i) Dimensions of rectangular solids = (42 = 30 = 20)cm

volume = (42 » 30 x 20) = 25200 cm?

wa bZ =y

Radius of conical cavity (r) =7 cm
height (h) = 24 cm

Yolume of cone = % 4

lex?x?KEél
= 7

= 1232cm®

Volume of remaining solid = (25200 - 1232) = 23948 cm”
(i) Weight of material drilled out
=1232 x 7g=8624g=08.624kg



Question 4.

The cubical block of side 7 cm is surmounted by a hemisphere of the largest size. Find
the surface area of the resulting solid.

Solution:

The diameter of the largest hemisphere that can be placed on a face of 3 cube of side 7 cm will be 7 cm.

Therefore, radius=r = gcm

Its curved surface area =

Surface area of the top of the resulting solid = Surface area of the top face of the cube - Area of the base of the hemisphere

2= 49

=(7x7) (73{?)
=49_E

o
98-77
2
_at
S 2

= 10.5 cm®.......{ii)

Surface areaof thecube = Sx (side)® = 5x 49 = 245 cm?.. ..., (iii)

Total area of resulting solid =245+ 105+ 77 = 3325 cm?

Question 5.
A vessel is in the form of an inverted cone. Its height is 8 cm and the radius of the top
which is openis 5 cm. It is filled with water.

When lead shots, each of which is a sphere of radius 0.5 cm, are dropped into the
vessel, one-fourth of the water flows out. Find the number of lead shots dropped in the
vessel.



Solution:

r=5am

Height of cone =8 cm
Radius =5 cm

Volume = lm’?h
3

:lx§x5x5x8cr‘r‘l3
37

_ 4400 o
|
Therefore, volume of water that flowed out =

1 4400
= — = I
421

1100 .
= — ([Tl
21

Radius of each ball = 0.5 cm = %cm

Volume of a ball = %m’3

4 22 1 1 1 3
= — W — ¥ — ¥ — ¥ — T
R
21
Therefore, No. of balls = w = H =100
21 21

Hence, number of lead balls = 100

Question 6.
A hemispherical bowl has negligible thickness and the length of its circumference is
198 cm. find the capacity of the bowl.



Solution:
Let r be the radius of the bowl.

. 2w =198
. _198x7
2% 22

=r=31.5cm

Capacity of the bowl =

=

3

- 2,2 (315
37

- 654885 cm”®

Question 7.

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

Solution:

For the volume of cone to be largest, h=rocm
Volume of the cone

= i ar4h

3

1

= —axrxr
3

1

= —xr3

3



Question 8.
The radii of the bases of two solid right circular cones of same height are rq and r5 respectively. The cones are melted and recast into a

solid sphere of radius R. Find the height of each cone in termsrq, rp and R.

Solution:

Let the height of the solid cones be 'R’
Volume of solid circular cones

I"-"Il = - ﬂrlzh

[
I
a
M_‘I
I
=

I"."IE_

Volume of sphere

3
Volume of sphere = Volume of cone 1 + volume of cone 2
iﬂRS = l:n:rlzh + lﬂrzzh
3 3 3
= 4R* = r;*h +r;7h
= hir;® + %y = 4R®

R

=h=— "
(ry +rs")

Question 9.

A solid hemisphere of diameter 28 cm is melted and recast into a number of identical
solid cones, each of diameter 14 cm and height 8 cm. Find the number of cones so
formed.

Solution:



Volume of the solid hemisphere

= — 147
3

= i:{%xl#xlq-xlq-
3 7

Volume of 1 cone
1

= Zxarh
E:

1 22
= T w7%wn
3 7

Mo. of cones formed

_ Wolume of sphere
Volume of 1 cone

ix%xlﬂi-xlq-xlq-
3 7

lx%x? = =8

3
= 28

Question 10.
A cone and a hemisphere have the same base and same height. Find the ratio between
their volumes.

Solution:



Let the radius of base be r" and the height be 'R’
Volume of cone, V.

- Lo
3

Volume of hemisphere, Vi

nr

3

Exercise 20 F
Question 1.
From a solid right circular cylinder with height 10 cm and radius of the base 6 cm, a
right circular cone of the same height and same base are removed. Find the volume of
the remaining solid.

Solution:

Height of the cylinder {h) = 10 cm
and radius of the base (r) = 6 cm

Volume of the cylinder = g2

Height of the cone = 10 cm

Radius of the base of cone=6cm

Volume of the cone = % 4h

Volume of the remaining part



R R g B
3

_ Zar?h
3

ExExﬁxﬁxID

= ?542 Crme
7

Question 2.

From a solid cylinder whose height is 16 cm and radius is 12 cm, a conical cavity of
height 8 cm and of base radius 6 cm is hollowed out. Find the volume and total surface
area of the remaining solid.

Solution:

16 cm

12 cm

)




Radius of solid cylinder (R) = 12 cm
and Height (H) = 16 cm
- Wolume = sRH

= 27—2x12><12x16

50688
= I

Radius of cone (r) = & cm, and height (h) = 8 cm.

S volume = Larh

l><%3<6><63<8
3 7

_2112 g

(i} Volume of remaining solid
_Soegs 2112

7 T

_ 48567

7

= 6939.43 cm?®
(ii) Slant height of cone ¢ _ 7 4 r2
= 4100

=10 cm
Therefore, total surface area of remaining solid = curved surface area of cylinder + curved surface area of cone + base area of cylinder + area of

circular ring on upper side of cylinder
= 2nRh + 7ré + 7R7 + o(RZ - r?)
=2 x%x 12x 160+ (27—2x6x 1o)+(§x 12x12)+ (%(122 -62))

- 8‘;48 + 13720 + 31768 + 2_5(144- 36)
_BMB8 1320 3168 2376
7 7 7 7
15312
T3
= 2187.43 cm?

Question 3.

A circus tent is cylindrical to a height of 4 m and conical above it. If its diameter is 105
m and its slant height is 80 m, calculate the total area of canvas required. Also, find the
total cost of canvas used at Rs 15 per meter if the widthis 1.5 m



Solution:

105
T m

Radius of the cylindrical part of the tent (r) =

Slant height (£ )= 80m

Therefore, total curved surface area of the tent = 2qrh + wré

= [Exgxgx4)+(%x@x8ﬂl)
7 2 7 2

= 1320+ 13200

= 14520 m*

Width of canvas used = 1.5 m

14520

Length of canvas = = 9520 m

Total cost of canvas at the rate of Rs 15 per meter

= 9680 x 15 =Rs 145200

Question 4.
A circus tent is cylindrical to a height of 8 m surmounted by a conical part. If total height
of the tent is 13 m and the diameter of its base is 24 m; calculate:

(i) total surface area of the tent
(ii) area of canvas, required to make this tent allowing 10% of the canvas used for folds
and stitching.

Solution:



5m

\

i3m
Em

r=12m

T ———

Height of the cylindrical part=H =8 m
Height of the conical part=h=(13 -8)m=5m

Diameter=24 m —»radius=r=12m
Slant height of the cone = |

£ =~r + 0

£=10% 452

£=-{169 =13m

Slant height of cone =13 m

(i) Total surface area of the tent = 2rrh + 1irl = rir(2h + 1)

=Ex12x{2x8+13]
7

- %16+ 13)

_ 264 Y9G

_ 7656 -
-7
= 1093.71 m?



(ii)Area of canvas used in stitching = total area

JEEE  Total area of canwvas
Total area of canvas = +

10
— Total area of canvas — Total area of canvas _ 7E56
10 7
= Total area of canvas| 1- i = @
10 7

9 FEES

= Total f — =
otal area of canvas x T -

= Total area of canvas = 7655 % 1—90
= Total area of canvas = 76560 = 121523 m*

Question 5.
A cylindrical boiler, 2 m high, is 3.5 m in diameter. It has a hemispherical lid. Find the

volume of its interior, including the part covered by the lid.

Solution:

wz=y

Diameter of cylindrical boiler=3.5m
~Radiugr)==—=—===_m
Height(h)=2m

Radius of hemisphere (R} = Z—m

: 2
Total volume of the boiler = nrdh + = e



- wih+ %r)

=%x3x3{2+gx
74 4 3
77 7

oy L
5+ g
7719

= — ¥ —

276
1463
48
30.48 m®

7
7

Question 6.
A vessel is a hollow cylinder fitted with a hemispherical bottom of the same base. The depth of the cylindrical part is 4% m and the

diameter of hemisphere is 3.5 m. Calculate the capacity and the internal surface area of the vessel.

Solution:




Diameter of the base=3.5m

Therefore, radius = Em =1.75m= zr‘r'l
= 4

Height of cylindrical part = 4% = E

3
o - _ 2 3 2 L =
(i} Capacity (volume) of the vessel = mrh + = = wre(h + Er':l

L2 7 714 2
-k Lx L(Z 42 D)

44 3 7374

[14 ?J
_+_
56

S

s
E
&

7
77
8
77
)
77
E

_ 2695
4
- 56.15 m®

[i)internal curved surface area = 2xrh + 2ur? = 2arth + r)

22 frla 7
= 2w + —
7 4(3 4}




Question 7.

A wooden toy is in the shape of a cone mounted on a cylinder as shown alongside.

If the height of the cone is 24 cm, the total height of the toy is 60 cm and the radius of the base of the cone is twice the radius of the
base of the cylinder = 10 cm; find the total surface area of the toy. [Take 5 = 3, 14]

Solution:

Height of the cone = 24 cm
Height of the cylinder = 34 cm

Radius of the cone = twice the radius of the cylinder = 10 cm

Radius of the cylinder =5 cm

Slant height of the cone= ,f2 | 12

= J10F + 247
- J100+ 576
- J576

=25 om
Mowr, the surface area of the toy = curved area of the conical point + curved area of the cylinder

= qrd + e + 2R H

= 7fr# + r? + 2RH]

= 3141026 + (107 + 2% 5% 36]
= 314260+ 100 + 360]

= 3.14[720]

= 2260.8 cm?

Question 8.

A cylindrical container with diameter of base 42 cm contains sufficient water to
submerge a rectangular solid of iron with dimensions 22 cm x 14 cm x 10.5 cm. Find
the rise in level of the water when the solid is submerged.



Solution:

Diameter of cylindrical container = 42 cm

Therefore, radius {r} =21 cm

Dimensions of rectangular solid = 22cm »x 14cm » 10.5cm
Volume ofsolid== 22 x 14 = 10.5 cm™. ... .()

Let height of water =h

Therefore, volume of water in the container = -2

_ E—Exzixzixht:m3= 22 63h cm®..... (i)

From (i) and (ii)

22xBdh=22x14x 105

53 % 14% 10.5
=h= =%
:;~h=E

3

=h= 2% o 2.32 cm

Question 9.

Spherical marbles of diameter 1.4 cm are dropped into beaker containing some water
and are fully submerged. The diameter of the beaker is 7 cm. Find how many marbles
have been dropped in it if the water rises by 5.6 cm.



Solution:

Diameter of spherical marble = 1.4 cm
Therefore, radius = 0.7 cm

Volume of one ball = % o =

Diameter of beaker = 7 cm

Therefore, radius = E S

Height of water = 5.6 cm

7 7 A9 ¥ 55
Vol fwater = mrd = xlxBelcmt = ax——""cm*®
olunme ot water T EX{EZ{EZ{ J T x -*i]-x]_[:]

Mo, of balls dropped

. mx49x306x3
S Ax 10x dn x (0.7 )P
=150

Question 10.

The cross-section of a railway tunnel is a rectangle 6 m broad and 8 m high surmounted by a semi-circle as shown in the figure.

k

8m

65m

The tunnel is 35 m long. Find the cost of plastering the internal surface of the tunnel (excluding the floor) at the rate of Rs 2.25 per m

Solution:
Breadth of the tunnel = & m
Height of the tunnel=8m

Length of the tunnel = 35 m

Radius of the semi-circle=3m

2



2 il

Circumference of the semi-circle=ntr = == 3 = 2= 11

7

Internal surface area of the tunnel

¢
= 35 8+8+EJ
\, 7

'3
_ 35 16+@]
7

.

”'112+66J
U
. * ra
178

_ 35,2t
TZ

= 8§90 m?

=35

Rate of plastering the tunnel = Rs 2.25 per m?

Therefore, total expenditure = Rs 890 % % =Rs 890 % % =Rs i‘:o = Rs 200250

Question 11.
The horizontal cross-section of a water tank is in the shape of a rectangle with semicircle at one end, as shown in the following figure.

21 m

w7

The water is 2.4 metres deep in the tank. Calculate the volume of water in the tank in gallons. (Given: 1 gallon = 4.5 litres)

Solution:



Lengsth=21m
Depth of water = 2.4 m

Breadth=7m
Therefore, radius of semicircle = E ot

Area of cross-section = area of rectangle + Area of semicircle

=|:<|::|+lvr|:r2
=

=21x?+lexExz
2 7 2 2
=14?+Ez
]
_ 5BB+ 77
4
_ 665 2
4

Therefore, Volume of water filled in gallons

_B6o s
4

- 665x 0.6
=399 m°
- 399x 100%cm?

399 % 100 x 100 % 100
- 1000

399% 100 x 100 % 100
- 1000 x 4.5
_ 399x 100 % 100x 100 x 10
B 1000 % 45
1330000
- 15
266000

litres

gallons

gallons
gallons

gallons

= B8666.67 gallons



Question 12.

The given figure shows the cross-section of a water channel consisting of a rectangle and a semicircle. Assuming that the channel is

always full, find the volume of water discharged through it in one minute if water is flowing at the rate of 20 cm per second. Give your
answer in cubic meters correct to one place of decimal.

21 cm

N

Solution:

Length =21 cm, Breadth =7 cm

Radius of semicircle = E I

. 1
Area of cross section of the water channel=| x b + = 12

_oiyTal,22, 21 21
> 2
693
_ 1474 222
Ty
588+ 693
]
1281,
==="cm

4

Flow of water in one minute at the rate of 20 cm per second

= Length of the water column = 20 x 60=1200cm

Therefore, volume of water =

_ 181 500 ame

= 384300 cm?

__ 384300 -
100 % 100 % 100

= (0.32843 m®

=0.4m




Question 13.
An open cylindrical vessel of internal diameter 7 cm and height 8 cm stands on a horizontal table. Inside this is placed a solid metallic

right circular cone, the diameter of whose base is 3% cm and height 8 cm. Find the volume of water required to fill the vessel. If this

cone is replaced by another cone, whose height is 1§Lcm and radius of whose base is 2 cm, find the drop in the water level.

Solution:

Diameter of the base of the cylinder =7 cm

Therefore, radius of the cylinder = % I

Volume of the cylinder 1rdh = ? % % % % x 8 =308 cm®

Diameter of the base of the cone = % I

Therefore, radius of the cone = % Cm

Volume of the cone l o =

On placing the cone into the cylindrical vessel, the volume of the remaining portion where the water is to be filled
77

-308- =
924-77
-
847

T3
=282.33 cm?®

Height of new cone= 1

Faul

Radius =2 cm
Therefore, volume of new cone

lnrzr‘l=lx%x2x2x3=E cme
7 4 3

3
Volume of water which comes down = g - 2—32 cm® = ﬁcmB ..... (i)

Let h be the height of water which is dropped down.

Radius = E ZIm
=

Svolume = wth= 2252w Lun o 2 i)
o2 2 =



From (i) and (ii)

22

=2 3

:‘;h:%xE
= 77

:}~h=£cm
21

. . 10
Drop inwater level = —Z cm
21

Question 14.

A cylindrical can, whose base is horizontal and of radius 3.5 cm, contains sufficient
water so that when a sphere is placed in the can, the water just covers the sphere. Given
that the sphere just fits into the can, calculate:

(i) the total surface area of the can in contact with water when the sphere is in it;

(i) the depth of water in the can before the sphere was put into the can.

Solution:

Radius of the base of the cylindrical can = 3.5 cm
(i} When the sphere is in can, then total surface area of the can =

Base area + curved surface area

ar® + Zarh
[?xB.5x3.5}+[2x$x3.5x?J

=g+154

=38.5+ 154



=192.5 cm?
[ii) Let depth of water =xcm
When sphere is not in the can, then volume of the can =

volume of water + volume of sphere
i
= =ardx K+ —ar

= = ar¥x + %r]

:,‘vh=x+fr
o
::>:x:=h—ilr
5
=:>:x:=?—ﬂxz
o 2
::f:x:=?—E
3
:}x=21—14
3
==l
3
:x—zlcm
T3
Question 15.

A hollow cylinder has solid hemisphere inward at one end and on the other end it is
closed with a flat circular plate. The height of water is 10 cm when flat circular surface
is downward. Find the level of water, when it is inverted upside down, common diameter
is 7 cm and height of the cylinder is 20 cm.



Solution:

20 cm

==

Let the height of the water level be 'h| after the solid is turned upside down.
Volume of water in the cylinder

2
=
=7 [-—»J 10
2
Volume of the hemisphere

2 (7Y
= —T7|—
3 2

Volume of water in the cylinder
= Volume of water level - Volume of the hemisphere

(2 10- (2 n-24(3)

:>10=h—-?—
3
:»h=1l:l+Z
3
1
= h=12 =cm
3

Exercise 20 G

Question 1.

What is the least number of solid metallic spheres, each of 6 cm diameter, that should
be melted and recast to form a solid metal cone whose height is 45 cm and diameter is



12 cm?

Solution:

Let the number of solid metallic spheres be 'n
Volume of 1 sphere

- %n(gf

Volume of metallic cone
~ 1,62 .45
3

_ Volume of metal cone
Yolume of 1 sphere

162 x 45

:;.r|=34—
3

—m|3

e

B x6=45
== ————

4 w3 w3 m3
= n=15

The least number of spheres needed to form the cone is 15

Question 2.
A largest sphere is to be carved out of a right circular cylinder of radius 7 cm and height
14 cm. Find the volume of the sphere. (Answer correct to the nearest integer)

Solution:
Radius of largest sphere that can be formed inside the cylinder should be equal to the radius of the cylinder.

Radius of the largest sphere =7 em
Volume of sphere



Question 3.

A right circular cylinder having diameter 12 cm and height 15 cm is full of ice-cream.
The ice-cream is to be filled in identical cones of height 12 cm and diameter 6 cm
having a semi-spherical shape on the top. Find the number of cones required.

Solution:

Let the number of cones be 'n.
Volume of the cylinder = 5 « 62 % 15

Volume of 1 cone = %n %32 %12

_ Yolume of cylinder
Yolume of 1 cone
:lthlz}r;lE

1
P VR RV -
3

= 1K

Number of cones required = 15

Question 4.

A solid is in the form of a cone standing on a hemisphere with both their radii being
equal to 8 cm and the height of cone is equal to its radius. Find in terms of m, the
volume of the solid.

Solution:

Volume of the solid

Loar2 + 2ar®
3 3

E}{H}CBS+—D{H}CBS

= ng”

512n cm”

Question 5.
The diameter of a sphere is 6 cm. It is melted and drawn into a wire of diameter 0.2 cm.
Find the length of wire.



Solution:

Diameter of a sphere = & cm

Radius=3cm
cVolume = Far 23,22 5 303 T2 o (i)
3 a3 7 7
Diameter of cylindrical wire = 0.2 cm
. . . 0,2 1
Therefore, radiusofwire= = = 0,1 = — cm
2 10
Let length of wire = h
L Wolume = ordh = 22 xi X 1 xhecm® = E—E)ht:m3 ..... (i)
710 10 F00
From (i} and (ii)
22h N 792
F00 7
b 792 y J00
7 22

=h=3600 cm=36m
Hence, length of the wire =36 m

Question 6.
Determine the ratio of the volume of a cube to that of a sphere which will exactly fit
inside the cube.

Solution:

Let edge of the cube =2

volume ofthecube= 35 5x 5= &°

The sphere, which exactly fits in the cube, has radius = g

2
Therefore, volume of sphere = il:n;r3 = ix E ¥ E =
3 3 7

Volume of cube : volume of sphere

a:ﬂaa
21
11
‘21
=21:11

=d

-1



Question 7.
Aniron pole consisting of a cyllndrlcal portion 110 cm high and of base diameter 12 cm is surmounted by a cone 9 cm high. Find the
mass of the pole, given that 1 cm 3 ofiron has 8 gm of mass (approx). (Take z = %)

Solution:

- 7Y

TR

wr I = 14

Radius of the base of poles (r} = 6 cm

Height of the cylindrical part (hq) = 110 cm

Height of the conical part (ho) =% cm

Total volume of the iron pole = :r:rf’-hl + %nrzhz = m'E(hl + %hzj

_329 6« 6[11[]+§:<9]

T 113
=?x36 113
= 12780 cm?®

Weight of 1cm® =8 gm
Therefore, total weight = 12780 = 8=102240gm = 10224 kg



Question 8.

In the following diagram a rectangular platform with a semicircular end on one side is 22 meters long from one end to the other end. If
the length of the half circumference is 11 meters, find the cost of constructing the platform, 1.5 meters high at the rate of Rs 4 per
cubic meters.

22m
Solution:
Length of the platform =22 m

Circumference of semicircle =11 m

CxE_ 11=7/ —?m
2 KT 2 <

. Radius =

Therefore, breadth of the rectangular part = ; ¥x2=7m

37

—=185m
2

And length= 22 -

Pl

Mow area of platform=| x b + é e

=18.5x?+lx%x3xzm
2 7 2 2

2

=129.5+Em2
il

= 148,75 m*
Height of the platform = 1.5 m
SWolume = 148.75x 1.5= 223,125 m?

Rate of construction = Rs 4 per m>

Total expenditure = Rs 4 »x 223,125 =Fs 892.50



Question 9.

The cross-section of a tunnel is a square of side 7 m surmounted by a semicircle as shown in the following figure.

N

The tunnel is 80 m long. Calculate:
(i) its volume
(ii) the surface area of the tunnel (excluding the floor) and

(iii) its floor area
Solution:

Side of square =7 m

. . 7
Radius of semicircle= Z m

Length of the tunnel = 80 m

Area of cross section of the front part = a2 + E T

=?'3<?'+ln<%n<z::<E
o202
77 s
4040
+
=196+??
4

T3,

(i} Therefore, volume of the tunnel = area x length

=§KBD

= 5460 m?



(i) Circumference of the front of tunnel

=2x?+lx2*n:r
=

Therefore, surface area of the inner part of the tunnel
=25 80
= 2000 m?
[iii) Area of floor=1x b=7 = 80 =540 m<
Question 10.
A cylindrical water tank of diameter 2.8m and height 4.2m is being fed by a pipe of

diameter 7 cm through which water flows at the rate of 4m/s. Calculate, in minutes, the
time it takes to fill the tank.

Solution:

Diameter of cylindrical tank = 2.8 m
Therefore, radius= 1.4 m
Height=4.2m

Wolume of water filled init = 5r2h

= ?xl.ﬂ-xl.-ﬂ-x 4.2 m*®

_181.104
7
=25.872m%... ... (i)

Diameter of pipe=7 cm
. .7
Therefore, radius (r) = § I

Let length of water in the pipe = hq



Wolume = mréh,
22 77

= x_x—xh,
;o2 2

From (i) and (ii)

?zihl cm® = 25,872 x 100 e

25872« 1007 ¢ 2
= ZITl

= h,
77
25,872 x 100° x 2
= hy = 77 %100

=  h, =0.672x100%m
=  h,=6720m

Therefore, time taken at the speed of 4 m per second

_ 6720 minutes = 228 minutes

4% ED

Question 11.

Water flows, at 9 km per hour, through a cylindrical pipe of cross-sectional area 25 emZ. If this water is collected into a rectangular
cistern of dimensions 7.5m by 5m by 4 m; calculate the rise in level in the cistern in 1 hour 15 minutes.

Solution:

Rate of flow of water = 2 km/hr
Water flow in 1 hour 15 minutes

ein2hr 9% = Frm= 241000 11250 m
4 A~ 4 4

me =
10000 A00

Area of cross-section= 25 cm? = 23 2 1 M

Therefore, volume of water=

10 x 11250 = 28,125 m*

Dimensions of water tank = 7.5m = Sm = 4m

Areaoftank=1x b=7.5x 5=37.5m%



Let h be the height of water then,

37.5 x h=28.125

o _ 28,125
37.5

=075m=75cm

Question 12.

The given figure shows the cross-section of a cone, a cylinder and a hemisphere all with the same diameter 10 cm and the other
dimensions are as shown. Calculate:

(i) the total surface area
(ii) the total volume of the solid

(iii) the density of the material if its total weight is 1.7 kg

L 12cm 4 12cm 1
1

Solution:

5 cm

L 12cm

Diameter = 10 cm
Therefore, radius (r) =5 cm
Height of the cone (h) = 12 cm

Height of the cylinder =12 cm

ch =it +r? = 127+ 57 = 144+ 25 = 169 = 13 om
(i} Total surface area of the solid

= ard + 2wrh+ 2ar?
= nr(d +2h+ 2r)
22
- S x5[13+(2x12)+ (2x 5)]

=£ 13+ 24+ 10
7



=1?,£x4?

5170

¥
= 73857 cm?

(i) Total volume of the solid

= l*.rn’2h+ arh+ = mr®
3
= m’z[—h+ h+—r:|
- %XSXS[EK 124 12+2x5:|
7 3 3
= @[éh 12+ E:|
7
. 5016, 10]
7 3
550, 5
-7 3
31900
21

= 1519.0476 cm?®

- Density = %gm Joem®=1.119 gm / cm?®

= Density = 1.12 am /cm®

Question 13.

A solid, consisting of a right circular cone, standing on a hemisphere, is placed upright,
in a right circular cylinder, full of water, and touches the bottom. Find the volume of
water left in the cylinder, having given that the radius of the cylinder is 3 cm and its
height is 6 cm; the radius of the hemisphere is 2 cm and the height of the cone is 4 cm.
Give your answer to the nearest cubic centimeter.

Solution:



Radius of cylinder =3 cm
Height of cylinder = & cm
Radius of hemisphere = 2 cm
Height of cone =4 cm

Volume of water in the cylinder when itis full =

o =nx3x3x6=541 cm®

Volume of water displaced = volume of cone + volume of

hemisphere
I SN
3 3

- e o)

T 2xAd+2x2)

TxdxE

L) Ll L] = ]

= _z:n: cm®
3

Therefore, volume of water which is left

= 5411:—E11:

3
130 .
= —— T Tl

130 22 .

=" xZ= cm
3 7

2260 o
21

= 136,19 crm®

=136 cm®



Question 14.

A metal container in the form of a cylinder is surmounted by a hemisphere of the same radius. The internal height of the cylinderis 7
m and the internal radius is 3.5 m. Calculate:

(i) the total area of the internal surface, excluding the base;

(ii) the internal volume of the container in mS.

Solution:

3.5m

Radius of the cylinder = 3.5 m
Height=7m
(i} Total surface area of container excluding the base = Curved

surface area of the cylinder + area of hemisphere
= 2arh + 2nr?
= [Ex ;;—2X3.5:< ?]+ [2xi—2x3.5x 3.5}

= 1544+ 77 m*
=231 m*

. . =2
([ii) Volume of the container = o3 + = nr®

= [?xB.Ex 3.53<?J+ [%x?xB.Ex E.SKB.EJ

_ 232, 2%
2 6
1617 + 539

6

2156

6

= 35933 m*



Question 15.

An exhibition tent is in the form of a cylinder surmounted by a cone. The height of the tent above the ground is 85 m and the height of
the cylindrical part is 50 m. If the diameter of the base is 168 m, find the quantity of canvas required to make the tent. Allow 20%

extra for fold and for stitching. Give your answer to nearest m2.

Solution:

wm

Total height of the tent =85m
Diameter of the base = 168 m
Therefare, radius {r} = 84 m

Height of the cylindrical part = 50 m

Then height of the conical part = {85 -50)=35m

Slantheight () = \fr? 4 h2 = 847 + 352 = 7056 + 1225 = 8281 =91 m
Total surface areaof the tent = 2urh + nrd = or(2h + £)

= %x84{2x5D+91]

- 264{100+ 91}

= 264x191
= 50424 m?

Since 20% extra is needed for folds and stitching,
total area of canvas needed

120
_ 50424y 2=V
* 100

= GO50E.8
= 60509 m?



Question 16.
A test tube consists of a hemisphere and a cylinder of the same radius. The volume of the water required to fill the whole tube is

SITSQ cm?®and 42635 cm?® of water are required to fill the tube to a level which is 4 cm below the top of the tube. Find the radius of

the tube and the length of its cylindrical part.
Solution:
Dividing (i} by (ii)

2r+3 5159

2+ 3h-12 4235"""":”':'

Subtracting {ii) from (i)

5159 4235 924
= z oz
Q24

=R

_ @24x7 Tx7
CZ2x12x22 2x2
49

T4

::br=z=3.5t:m
=

w12 =

jiEx?.ﬂ'z:

=

=

pamay
|

7
2:{§+3h _5159
- 4235

2x%+3‘|—12

7+ 3h 5159
7+3h-12 4235

7+3h 469
7+3h-12 385
= 2695+ 11550 = 1407h - 2345
= 252h = 5040
=h=20

=

Hence, Height = 20 cm and radius = 3.5 cm



Question 17.
A solid is in the form of a right circular cone mounted on a hemisphere. The diameter of the base of the cone, which exactly coincides
with hemisphere, is 7 cm and its height is 8 cm. The solid is placed in a cylindrical vessel of internal radius 7 cm and height 10 cm. How

much water, in cm3, will be required to fill the vessel completely?

Solution:

Diameter of hemisphere =7 cm
Diameter of the base of the cone = ¥ cm
Therefore, radius (r) = 3.5 cm

Height (h) = & cm

Yolume of the solid =

1 2 3 1 =2
311:I’zﬂ+31r|:r —311:r (h+2r)

_1 %—2x3.5x3.5(8+2x3.5j

3
- g[8+?j

385
2
=192 5 cm?®

Mowy, radius of cylindrical vessel (R) =7 cm
Height (H) = 10 cm

-~ Wolume = TR

= % ® x5 =10

= 1540 cm®

Volume of water required to fill = 1540- 192.5 = 1347.5 cm>

Question 18.
Two solid spheres of radii 2 cm and 4 cm are melted and recast into a cone of height 8

cm. Find the radius of the cone so formed.



Solution:
We have,

Wdume of the cone = Sum of volumes of the two melted spheres
i%m(r)z x 8= %nx[2f+§ﬂ:x{4)3

=% -4x 8+ 4x 64
= &?-32+ 256

—= &% -288
=r? =36
=r=6

Thus, the radius of the cone so formed is & cm.

Question 19.
A certain number of metallic cones, each of radius 2 cm and height 3 cm, are melted
and recast into a solid sphere of radius 6 cm. Find the number of cones used.

Solution:

Let the number of cones melted be n.

Let the radius of sphere be rs = 6 cm

Radius of cone berc =2 cm

And, height of the cone be h =3 cm

Volume of sphere = n (Volume of a metallic cone)

= gﬂ:rg3 =n [% m’czh]
= %;frf =n [% ;Erfh}
4r53
r*h

e G
(2F(3)
Ax216

A3

=n= 72
Hence, the number of conesis 72,

= =M

=nN=

Question 20.

A conical tent is to accommodate 77 persons. Each person must have 16m?2 of air to
breathe. Given the radius of the tent as 7m, find the height of the tent and also its
curved surface area.



Solution:
According to the condition in the question,

77 « 16 =%rtr2n
=77 =« 16 =1x£x?x?xh
3 7

- h =??x16x3x?
22 7 =7

= h =11x16x3
22

=h =24 m

We know that,

12=r2+h2

=12 =72 + (22)2

=12=149+576

=12 =625

=|=25m

22
- Curved Surface Area=mrl= 7 x7x25= 55[]Irn2
2

Therefore the height of the tent is 24m and it curved surface area is 550m



