


8.2.1 Right Circular Cylinder

If we take a number of circular sheets of paper or cardboard of the same shape and
size and stack them up in a vertical pile, then by this process, we shall obtain a solid object
known as a Right Circular Cylinder. Note that it has been kept at right angles to the base, and
the base is circular. (See Fig. 8.3)

< >

Fig. 8.3

Definition}

If a rectangle revolves about its one side and completes a full rotation, the solid thus

formed is called a right circular cylinder.

Let ABCD be a rectangle. Assume that it revolves
about its side 4B and completes a full rotation. This
revolution generates a right circular cylinder as shown
in the figures. AB is called the axis of the cylinder. The
length 4B is the length or the height of the cylinder

and 4D or BC is called its radius.

Z/VOZ‘é'/
1) Ifthe base of a cylinder is not circular then it is called
Yy ,

oblique cylinder.
(i1) Ifthe base is circular but not perpendicular to the axis of
the cylinder, then the cylinder is called circular cylinder.
(ii1) If the axis is perpendicular to the circular base, then

the cylinder is called right circular cylinder. Fig. 8.5

(i) Curved Surface area of a solid right circular cylinder —— >

In the adjoining figure, the bottom and top face of

the right circular cylinder are concurrent circular regions, E h

parallel to each other. The vertical surface of the cylinder <

is curved and hence its area is called the curved surface or | [l ——

lateral surface area of the cylinder. =t 277 =
Fig. 8.6

Curved Surface Area of a cylinder, CSA = Circumference of the base X Height = 27r X h
= 27rh sq. units.
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(ii) Total Surface Area of a solid right circular cylinder

Total Surface Area, TSA = Area of the Curved Surface Area
+ 2 X Base Area

=27xrh + 2 X 7’
Thus, TSA = 27zr(h + r) sq.units.

(iii) Right circular hollow cylinder

N

2zrh

A

Fig. 8.7

Solids like iron pipe, rubber tube, etc., are in the shape of hollow cylinders. For a
hollow cylinder of height /# with external and internal radii R and r respectively,

we have, curved surface area, CSA = External surface area + Internal surface area

= 27Rh + 27xrh
Thus, CSA = 27h(R + r) sq.units
Total surface area, TSA  =CSA+ 2 X Base area

=27h(R +r) + 2 X [7R? — 7]
=2th(R+7r)+2n(R+r)(R—r)
TSA =27(R+r)(R—r+ h) sq.units.

Remark

Thickness of the hollow cylinder, w= R —r.

-

Fig. 8.8

/Voz‘e/
Z 22

In this chapter, for 7 we take an approximate value = whenever it is required.

Example 8.1

A solid right circular cylinder has radius 7cm and height 20cm.
surface area and (ii) total surface area. ( Take 7 = 27—2)

Find its (i) curved

Solution Letrand & be the radius and height of the solid right circular cylinder respectively.

Given that »=7cm and 4 =20cm
Curved surface area, CSA = 2nrh

=2x%><7><20

Thus, the curved surface area = 880sq.cm

Now, the total surface area = 2zr(h +7r)

=2><%><7><[2o+7]=44><27

Thus, the total surface area = 1188sq.cm.

20 cm

Fig. 8.9
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Example 8.2

If the total surface area of a solid right circular cylinder is 880 sq.cm and its radius is

22

10cm, find its curved surface area. ( Take 7 = 7

Solution Let r and s be the radius and height of the solid

right circular cylinder respectively.

Let S be the total surface area of the solid right circular cylinder.

Given that »=10cm and S= 880 cm?

Now, S=880 —s27r[h+ r] =880
2 %22 % 10[h + 10] = 880

2

7
_ 8807
= B0 = %10
= h+10 =14
Thus, the height of the cylinder, 4 =4cm

Now, the curved surface area, CSA is

2zrh=2x%x10x4=@

Thus, the curved surface area of the cylinder = 251

Example 8.3

880 cm?
................ - ..
Fig. 8.10
Aliter :
CSA =TSA - 2x Area of the base
=880—-2 x 77’
=880 - 2x 22 x 107
_ 1760 _ 3
7 251 — sq.cm.
% sg.cm.

The ratio between the base radius and the height of a solid right circular cylinder

is 2 : 5. If its curved surface area is @ sq.cm, find the height and radius. (use 7 = 27—2)
Solution Let r and / be the radius and height of the right circular cylinder respectively.
i Ch=2- r_ 2 _2
Giventhat » : h=2:5 = A S.Thus,r 5
Now, the curved surface area, CSA = 27rh
22 2 _ 3960
= 2 X 7 X5 X hXh 7
2 3960XT7X5 _
- W axaaxaxT A
Thus, h=15 — r= 2h=6

Hence, the height of the cylinder is 15cm and the radius is 6 cm.

Example 8.4

The diameter of a road roller of length 120cm is 84 cm. If it takes 500 complete

revolutions to level a playground, then find the cost of levelling it at the cost of 75 paise per

square metre. (Take 7 = %)
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Solution Giventhat r=42cm, 7 =120 cm —
Area covered by the roller } _ { Curved Surface Area
in one revolution of the road roller.
=2 X2 X 42 120
=31680cm?. -

i

Area covered by the
roller in 500 revolutions =31680x500 —120cm——
= 15840000 cm? Fig. 8.11
_ 15840000 _ > 2=
10000 1584 m (10,000 cm? =1 sq.m)
- _ =175
Cost of levelling per 1sq.m. = ¥ 100

Thus, cost of levelling the play ground = 15814076(75 = T 1188.

Example 8.5
The internal and external radii of a hollow cylinder are 12 cm and 18 cm respectively.

If its height is 14cm, then find its curved surface area and total surface area. (Take 7 = %)

Solution Letr, R and & be the internal and external radii and the height of a hollow

cylinder respectively.

Giventhat »r=12cm, R=18cm, 2= 14cm 12cm
Now, curved surface area, CSA =27h(R+r) = ;
Thus, CSA=2 X 22 X 14X (18 +12) 3
= 2640 sq.cm — l

Total surface area, TSA =27(R+r)(R—r+ h)
=2><%><(18+ 12)(18 — 12 + 14)

22 _ 26400

7 X 30x 20 7

Thus, the total surface area = 3771% sg.cm.

=2X

8.2.2 Right Circular Cone

In our daily life we come across many solids or objects like ice cream container, the
top of the temple car, the cap of a clown in a circus, the mehandi container. Mostly the objects

mentioned above are in the shape of a right circular cone.
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A cone is a solid object that tapers smoothly from a flat base to a point called vertex.
In general, the base may not be of circular shape. Here, cones are assumed to be right circular,
where right means that the axis that passes through the centre of the base is at right angles to its
plane, and circular means that the base is a circle. In this section, let us define a right circular
cone and find its surface area. One can visualise a cone through the following activity.
@‘i@il‘y )
Take a thick paper and cut a right angled AA4BC, right angled at B. Paste a long

thick string along one of the perpendicular sides say AB of the triangle. Hold the string
with your hands on either side of the triangle and rotate the triangle about the string.

What happens? Can you A A

I nize the sh form n th
ecognize the shape formed on the c 3 D B c b c

rotation of the triangle around the
string?. The shape so formed is a

right circular cone.

If a right angled AABC is
revolved 360° about the side AB
containing the right angle, the

A A A
solid thus formed is called a right

\ \/

circular cone.

Fig. 8.13 7
The length AB is called the height of the cone.

The length BC is called the radius of its base (BC = r).
The length AC is called the slant height / of the cone (AC = 4D = ).

In the right angled AABC !
We have, I=vh +r (Pythagoras theorem)
h=VP—-7r D C
r=VE-k Figf 8.14
Vi,
(1) If the base of a cone is not circular B

then, it is called oblique cone.
(i) If the circular base is not perpendicular to
the axis then, it is called circular cone.
(i11) If the vertex is directly above the centre of - A

the circular base then, itis a right circular
cone. Fig. 8.15
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(i) Curved surface area of a hollow cone

Let us consider a sector with radius / and central angle §°. Let L denote the length of

2l _ 360°
the arc. Thus, A 7°
— L =2ux- (1)
360°

Now, join the radii of the sector
to obtain a right circular cone.

Let  be the radius of the cone.

Hence, L= 2nr

From (1) we obtain,

= —60
27r = 27wl X 360°

0° ‘Remarksb <
— r=1 < )

360° When a sector of a circle is folded into a cone,

the following conversions are taking place:

r_( 0
- 1 <360°> Sector | Cone

Radius (/) — Slant height (/)

Let 4 be the area of the sector. Then

7 360° 2 Arc Length (L) — Perimeter of the base 27r
A o° Area — Curved Surface Area 77!
[
Then the curved surface area
} = Area of the sector
of the cone
Thus, the area of the curved o
} S A <L>
surface of the cone 360° l

Hence, the curved surface area of the cone = 77/ sq.units.

(i)  Total surface area of the solid right circular cone

Total surface area of the solid cone= | Curved surface area of the cone
+ Area of the base

= zrl + 7r’
Total surface area of the solid cone = 77(I + r) sq.units. Fig-8.17
Example 8.6
Radius and slant height of a solid right circular cone are 35cm and 37cm respectively.
Find the curved surface area and total surface area of the cone. ( Take 7 = %)
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Solution Let r and / be the radius and the slant height of the solid right circular cone
respectively.
r =35cm,/=37cm
Curved surface area, CSA = 7rl = 7(35)(37)
CSA =4070 sq.cm
Total surface area, TSA = 7r[l + 7]
= 22« 35%[37 + 35]

7
Thus, TSA = 7920 sq.cm.

Example 8.7

Let O and C be the centre of the base and the vertex of a right circular cone. Let
B be any point on the circumference of the base. If the radius of the cone is 6 cm and if
ZOBC = 60°, then find the height and curved surface area of the cone.

Solution Given that radius OB =6 cm and LZOBC = 60°.

In the right angled A OBC,
o — OB
cos 60 BC
_ OB
— BC cos 60°
BC = % ~12cm 4
&)

Thus, the slant height of the cone, / = 12 cm

In the right angled A OBC, we have

o OC
tan60 OB
— OC = OB tan60° = 63

Thus, the height of the cone, OC = 6v'3 cm

Now, the curved surface areais 7rl = X 6 X 12 = 727 cm”’.

Example 8.8

A sector containing an angle of 120° is cut off from a circle of radius 21 cm and folded
into a cone. Find the curved surface area of the cone. ( Take 7 = %)
Solution Let r be the base radius of the cone.

Angle of the sector, #=120°

Radius of the sector, R =21 cm
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When the sector is folded into a right circular cone, we have

circumference of the base of the cone
= Length of the arc

_ 0
= 27rr 360°
_ 0
el r = 5
360 G
Thus, the base radius of the cone, r = éég =7 cm. Fig. 8.20

Also, the slant height of the cone , Aliter -

[ = Radius of the sector

Thus, [=R — [=2lcm. CSA of the cone = Area of the sector

Now , the curved surface area of the cone, 320
CSA = zrl
. = % X % x 2121
= TX7X21:462
= 462sq.cm.

Thus, the curved surface area of the cone is 462 sq.cm.
8.2.3 Sphere

If a circular disc is rotated about one of its diameter, the solid thus generated is
called sphere. Thus sphere is a 3- dimensional object which has surface area and volume.

(i) Curved surface area of a solid sphere

Take a circular disc, paste a string along a diameter of the disc and rotate it 360°. The object so created

looks like a ball. The new solid is called sphere.

The following activity may help us to visualise the surface area of a sphere as four times the area of

the circle with the same radius

@ Take a plastic ball.

@ Fix a pin at the top of the ball.

€ Wind a uniform thread over the
ball so as to cover the whole curved
surface area.

@ Unwind the thread and measure \/
the length of the thread used.
@ Cut the thread into four equal
parts.
@ Place the strings as shown in the
figures.
@ Measure the radius of the sphere and the circles formed. Fig. 8.21

Now, the radius of the sphere = radius of the four equal circles.
Thus, curved surface area of the sphere, CSA = 4 X Area of the circle = 4 X 71
The curved surface area of a sphere = 4777 sq. units.
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(ii)  Solid hemisphere

A plane passing through the centre of a solid sphere divides the
sphere into two equal parts. Each part of the sphere is called a solid ,

hemisphere. T
Curved surface area of a hemisphere = CSA of t121e Sphere
2 .
= 47; =27r* sq.units. Fig. 8.22

Total surface area of a hemisphere, TSA = Curved Surface Area + Area of the base Circle
=27’ + nr? D

= 37r*sq.units.

(iii) Hollow hemisphere Fig. 8.23
Let R and r be the outer and inner radii of the hollow hemisphere.
Now, its curved surface area = Outer surface area + Inner surface area
= 27R* + 271’
= 27(R* + r’) sq.units.

Outer surface area + Inner surface area

The total surface area = {
+ Area at the base

= 27R’ + 27 + (R = 1)

=27(R* +7r") + 7(R +r)(R — r) sq.units.
= (3R’ + r’) sq. units

Example 8.9
A hollow sphere in which a circus motorcyclist performs his stunts, has an inner
diameter of 7m. Find the area available to the motorcyclist for riding. ( Take 7 = %

Solution Inner diameter of the hollow sphere, 2r =7m.

Available area to the motorcyclist for riding = Inner surface area of the sphere

Axr® = 1(2r)°

=22
7 X7
Available area to the motorcyclist for riding = 154 sq.m.

Example 8.10
Total surface area of a solid hemisphere is 6757 sq.cm. Find the curved surface area
of the solid hemisphere.
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Solution Given that the total surface area of the solid hemisphere,

37r’ = 6757 sq. cm
6757 cm?

— =225
Now, the curved surface area of the solid hemisphere, Fig. 8.25
CSA =27r* = 2 X225 = 4507sq.cm.
Example 8.11

The thickness of a hemispherical bowl is 0.25 cm. The inner radius of the bowl

is Scm. Find the outer curved surface area of the bowl.( Take 7 = 22

7

Solution  Let r, R and w be the inner and outer radii and thickness of the hemispherical
bowl respectively.

Scm

Given that » =5cm, w=0.25cm 0.25¢cm

R=r+w=5+0.25=525cm
Now, outer surface area of the bowl = 27R?

— 9y 22

Thus, the outer surface area of the bowl = 173.25 sq.cm.

Exercise 8.1

1. A solid right circular cylinder has radius of 14 cm and height of 8cm. Find its curved
surface area and total surface area.

2. The total surface area of a solid right circular cylinder is 660 sq.cm. If its diameter of
the base is 14 cm, find the height and curved surface area of the cylinder.

3. Curved surface area and circumference at the base of a solid right circular cylinder are
4400sqg.cm and 110 cm respectively. Find its height and diameter.

4. A mansion has 12 right cylindrical pillars each having radius 50 cm and height 3.5 m.
Find the cost to paint the lateral surface of the pillars at ¥ 20 per square metre.

5. The total surface area of a solid right circular cylinder is 231 cm®. Its curved surface
area is two thirds of the total surface area. Find the radius and height of the cylinder.

6. The total surface area of a solid right circular cylinder is 1540 cm?. If the height is four
times the radius of the base, then find the height of the cylinder.’

7. The radii of two right circular cylinders are in the ratio of 3 : 2 and their heights are

in the ratio 5 : 3. Find the ratio of their curved surface areas.
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8. The external surface area of a hollow cylinder is 5407 sq.cm. Its internal diameter is
16 cm and height is 15 cm. Find the total surface area.

9. The external diameter of a cylindrical shaped iron pipe is 25 cm and its length is
20 cm. If the thickness of the pipe is 1cm, find the total surface area of the pipe.

10.  The radius and height of a right circular solid cone are 7 cm and 24 cm respectively.
Find its curved surface area and total surface area.

11.  If the vertical angle and the radius of a right circular cone are 60° and 15 cm
respectively, then find its height and slant height.

12.  If the circumference of the base of a solid right circular cone is 236 cm and its slant
height is 12 cm, find its curved surface area.

13. A heap of paddy is in the form of a cone whose diameter is 4.2 m and height is 2.8 m.
If the heap is to be covered exactly by a canvas to protect it from rain, then find the
area of the canvas needed.

14.  The central angle and radius of a sector of a circular disc are 180° and 21 cm
respectively. If the edges of the sector are joined together to make a hollow cone,
then find the radius of the cone.

15.  Radius and slant height of a solid right circular cone are in the ratio 3:5. If the curved
surface area is 607 sq.cm, then find its total surface area.

16.  Ifthe curved surface area of solid a sphere is 98.56 cm?, then find the radius of the sphere..

17.  Ifthe curved surface area of a solid hemisphere is 2772 sq.cm, then find its total surface area.

18.  Radii of two solid hemispheres are in the ratio 3 :5. Find the ratio of their curved
surface areas and the ratio of their total surface areas.

19.  Find the curved surface area and total surface area of a hollow hemisphere whose
outer and inner radii are 4.2 cm and 2.1 cm respectively.

20.  The inner curved surface area of a hemispherical dome of a building needs to be painted.
If the circumference of the base is 17.6m, find the cost of painting it at the rate of I5 per sq.m.

8.3 Volume

So far we have seen the problems related to the surface area of some solids. Now we

shall learn how to calculate volumes of some familiar solids. Volume is literally the ‘amount

of space filled’. The volume of a solid is a numerical characteristic of the solid.

For example, if a body can be decomposed into finite set of unit cubes (cubes of unit

sides), then the volume is equal to the number of these cubes.
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The cube in the figure, has a volume

length X widthXx height

lem X1em X1 ecm =1cm?.

If we say that the volume of an object is 100 cu.cm, then it implies
that we need 100 cubes each of 1 cm?® volume to fill this object completely.

lem
lcm?
lcm
lem
Fig. 8.27

Just like surface area, volume is a positive quantity and is invariant with respect to

displacement. Volumes of some solids are illustrated below.

8.3.1 Volume of a right circular cylinder

(i) Volume of a solid right circular cylinder

The volume of a solid right circular cylinder is the product

of the base area and height.

That is, the volume of the cylinder, /' = Area of the base X height
=7ar’ X h - 7r’

Thus, the volume of a cylinder,

V = zr’h cu. units.

(ii) Volume of a hollow cylinder (Volume of the material used)

Let R and 7 be the external and internal radii of a hollow

right circular cylinder respectively. Let / be its height.

Then, the volume, V = Volumeof the

outercylinder

7R h- zr*h
Hence, the volume of a hollow cylinder,

e

7h(R - %) cu. units.

Example 8.12

Volumeof the
inner cylinder

<

Fig. 8.29

If the curved surface area of a right circular cylinder is 704 sq.cm, and height is 8 cm,

find the volume of the cylinder in litres. ( Take 7 =

Solution

Given that /4 =8cm and CSA =704 sq.
Now, CSA =704
= 27zrh =704
2x 22 xrx8 =704
_ 704x7 _
T ox2oxg L4am

22,

7

Let r and 4 be the radius and height of the right circular cylinder respectively.

cm
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