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Exercise 21A

Question 1.

Find the volume and the total surface area of a cuboid, whose :
(i) length = 15 cm, breadth = 10 cm and height = 8 cm.
(ii)1=3.5m,b=2.6 mand h=90cm,

Solution:

e-area-volume-and-capacity/
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(i} Length =15 cm, Breadth = 10 cm, Height = 8 cm.

Volume of a cuboid = Length x Breadth x Height = 15 x 10 x 8 =1200 cm?.

Total surfaceareaofacuboid 2 {Ixb+bxh+hxI)

=2(15x10+10x8+8x 15)

= 2(150 + 80 +120)

=2x 350 =700 cm?

(i) Length = 3.5 m Breadth = 2.6 m, Height =90 cm :% m=09m.
Volumeofacuboid=1xbxh=35%x26x09=819m?

Total surface areaof acuboid = 2(Ixb+bxh+hx 1)
=2(35%x26+26x09+09x35)=2(910+234+3.15) =2(14.59)= 29.18 m?

Question 2.

(i) The volume of a cuboid is 3456 cm?. If its length = 24 cm and breadth = 18 cm ; find its
height.

(i) The volume of a cuboid is 7.68 m>. If its length = 3.2 m and height = 1.0 m; find its breadth.

(iii) The breadth and height of a rectangular solid are 1.20 m and 80 cm respectively. If the
volume of the cuboid is 1.92 m3; find its length.

Solution:

e-area-volume- and -capacity/
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(i) Volume of the given cuboid = 3456 cm?.
Length of the given cuboid = 24 cm.

Breadth of the given cuboid = 18 cm

We know,

Length x Breadth x Height = Volume of a cuboid
= 24 x 18 x Height = 3456

= Height = 5118

= Height = %

= Height=8¢cm

(i) Volume of a cuboid = 7.68 m?

Lengthof acuboid=32m

Height of a cuboid = 10m

We know

Length = Breadth = Height = Volume of a cuboid
3.2 x Breadthx1.0=7.68

768
= Breadth = 32=10

= Breadth = %
= Breadth=24m

(iii) Volume of a rectangular solid = 1.92 m?

Breadth of a rectangular sclid = 1.20m

Height of a rectangular solid =80 cm =08 m

We know

Length x Breadth x Height = Volume of a rectangular solid (cubical)
Length = 1.20x08=1.92

Length x 096 =192

= Length = %

= Length = %

=length=2m

e-area-volume- and -capacity/
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Question 3.

The length, breadth and height of a cuboid are in the ratio 5 : 3 : 2. If its volume is 240 cm?,
find its dimensions. (Dimensions means : its length, breadth and height). Also find the total
surface area of the cuboid.

Solution:

Let length of the given cuboid = 5x

Breadth of the given cuboid = 3x

Height of the given cuboid = 2x

Volume of the given cuboid = Length x Breadth x Height
= 5x x 3x x 2x = 30x3

But we are given volume = 240 cm?

30%° = 240 cm?

240
=¥ =70

=% =8
=¥ =873
w =2 x 2 x2)

=x=2cm

Ba|—

Length of the givencube = 5x=5x2 =10 cm

Breadth of the givencube=3x=3x2=6cm

Height of the given cube = 2% =2 = 2 = 4cm

Total surface area of the given cuboid = 2(I xb+bxxh+h x|
=2(10x6+6x4+4x10)=2(60+24 +40)=2x 124 = 248 cm?

Question 4.

The length, breadth and height of a cuboid are in the ratio 6 : 5 : 3. If its total surface area is
504 cm2; find its dimensions. Also, find the volume of the cuboid.

Solution:

e-area-volume- and -capacity/
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Let length of the cuboid = 6x

Breadth of the cuboid = 5x

Height of the cuboid = 3x

Total surface area of the given cuboid=2 (Ixb+bxh+hx|)
=2(6x x 5x+ 5xx 3x+3xx6x)=2(30x2+15x2+ 18 x 2)

=2 x63x2=126x2

But we are given total surface area of the given cuboid = 504 cm?

126x%2 = 504 cm?

2 a4
= %= =128

=xi=4

= X = V4

=x=2cm.

Length ofthe cuboid =6x=6x2=12cm

Breadth of the cuboid = 5x =5 x 2 =10cm

Height of the cuboid =3x=3x2=6cm

Volume of the cuboid = Ixbxh=12x 10x 6 = 720 cm?

Question 5.

Find the volume and total surface area of a cube whose each edge is :
(i)8cm

(ii)2m 40 cm.

Solution:

e-area-volume- and -capacity/
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(i) Edge of the given cube = 8 cm

Volume of the given cube = (Edge)® = (8)°=8x 8 x 8 = 512 cm?
Total surface area of a cube = 6(Edge)? = 6 x (8)% = 384 cm?

(ii) Edge of the given cube =2 m40cm=2.40m

Volume of a cube = (Edge)®

Volume of the given cube = (2.40)% = 2.40 x 2.40 x 2.40 = 13.824 m?
Total surface area of the given cube = 6x 2.4 x 2.4 = 34 56 m?

Question 6.

Find the length of each edge of a cube, if its volume is :
(i) 216 cm?

(i) 1.728 m?

Solution:

e-area-volume- and -capacity/
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(i) (Edge)® = Volume of a cube
(Edge)® = 216 cm?
Edge = (216)13
Edge = (3x3x3x2x2x2)173
Edge = 3x2
Edge = 6 cm. Ans.
(if) (Edge)? = Volume of a cube
(Edge)® = 1-728 m3

g 4ol

E 3 _ 11728 1728
N (Edge)” = 1560 ~ 1000
1/3
1728
— Edge = (1000]
1/3
Edee = 2x2x2x2x2x2x3x3x3)
= e = 10x10x10
_ 2x2x3
=% Edge = T
Edge = IZ
il 8 = 0™
=5 _ Edge = 1'2m
Question 7.

The total surface area of a cube is 216 cm2. Find its volume.

Solution:

e-area-volume- and -capacity/
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6(Edge)” = Total surface area of a cube
6(Edge)? = 216 cm?

= (Edge)’ =%
= (Edge)® = 36

= Edge = V36

= Edge=6cm

Volume of the given cube = (Edge)® = (6)*=6x 6 x 6 = 216 cm?®

Question 8.
A solid cuboid of metal has dimensions 24 cm, 18 cm and 4 cm. Find its volume.

Solution:

Length of the cuboid = 24 cm

Breadth of the cuboid = 18 cm

Height of the cuboid =4 cm

Wolume of the cuboid = Ixbxh =24 x 18 x 4 = 1728 cm?

Question 9.

A wall 9 m long, 6 m high and 20 cm thick, is to be constructed using bricks of dimensions 30
cm, 15 cm and 10 cm. How many bricks will be required.

Solution:

e-area-volume- and -capacity/
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Length of the wall=9m =9 x 100 cm = 900 cm

Height of the wall =6 m =6 x 100 cm = 600 cm

Breadth of the wall = 20 cm

Volume of the wall = 900 x 600 x 20 cm?® = 10800000 cm?

Volume of one Brick = 30 x 15 x 10 cm? = 4500 cm?
Volume of  wall
Number of bricks required to construct the wall = Volume of one brick

10800000
=" 4500

= 2400

Question 10.

A solid cube of edge 14 cm is melted down and recasted into smaller and equal cubes each of
edge 2 cm; find the number of smaller cubes obtained.

Solution:

Edge of the big solid cube = 14 cm
Volume of the big solid cube = 14 x 14 x 14 cm?® = 2744 cm?®
Edge of the amall cube = 2 cm

Volume of one small cube =2 x 2 x 2 cm® = 8 cm?®
) Volume of bg  cube
Mumber of smaller cubes obtained = Volume  of ome  small  cube

2744
=78 =343

Question 11.

A closed box is cuboid in shape with length = 40 cm, breadth = 30 cm and height = 50 cm. It is
made of thin metal sheet. Find the cost of metal sheet required to make 20 such boxes, if 1 m?
of metal sheet costs Rs. 45.

Solution:

e-area-volume- and -capacity/
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Length of closed box (1) = 40 cm
Breadth (b) = 30 cm
and height (h) = 50 cm

Slcm

30cm

40cm

Total surface area = 2 (Ib + bh + hl)

= 2 (40 x 30 + 30 x 50 + 50 x 40) cm?

=2 (1200 + 1500 + 2000) cm?

= 2 x 4700 = 9400 cm?

Surface area of sheet used for 20 such boxes = 9400 x 20 = 188000 cm?
Cost of 1 m? sheet = Rs. 45

18000= 45
Total cost = T00=100= 100
= Rs.846

Question 12.

Four cubes, each of edge 9 cm, are joined as shown below :

Write the dimensions of the resulting cuboid obtained. Also, find the total surface area and the
volume of the resulting cuboid.

e-area-volume- and -capacity/
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Solution:

Edge of each cube =9 cm

(i) Length of the cuboid fonned by 4 cubes (I) =9 x4 = 36 cm
Breadth (b) = @ cm and height (h) = 9 cm

(i) Total surface area of the cuboid = 2(lb + bh + hl)
=2(36x9+9x9+9x36) cm?

=2(324+81+324)cm?

=2 x 729 cm?

= 1458 cm?

(iii) Volume = Ixbxh=36x9x9cm?=2916 cm?

Exercise 21B

Question 1.

How many persons can be accommodated in a big-hall of dimensions 40 m,25mand 15m;
assuming that each person requires 5 m® of air?

Solution:

e-area-volume- and -capacity/
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[No. of persons

Vol. of the hall
= Vol of air required for each person ]

Sol,  Length of the hall = 40 m
Breadth ,, ,, ,, = 25 m
Height ,, ,, ., = I5m
Volume of the hall = LxBxH
= 40x25%15
= 15000 m’

Volume of the air required for each person
= 5111]'

No. of persons who can be accommodated

Volume of the hall
Volume of air required for each person

15000m3
3

5m
3000

Question 2.

The dimension of a class-room are; length = 15 m, breadth = 12 m and height = 7.5 m. Find,
how many children can be accommodated in this class-room ; assuming 3.6 m® of air is
needed for each child.

Solution:

e-area-volume- and -capacity/

Glnauareer


https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-21-surface-area-volume-and-capacity/
https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-21-surface-area-volume-and-capacity/

€IndCareer

Length of the room=15m

Breadth of the room =12 m

Height of the room =7.5m

Volume oftheroom =L xBxH=15x12x7.5m%=1350 m?
\Volume of air required for each child = 3.6 m?

MNo. of children who can be accommodated in the class room.

Volume of class room
Volume of air needed for each child

1350m3
36m°
375

I

Il

Question 3.

The length, breadth and height of a room are 6 m, 5.4 m and 4 m respectively. Find the area of :
(i) its four-walls

(iii) its roof.

Solution:

Length of thercom=6m

Breadth of theroom =54 m

Height of the rcom =4 m

(i} Area of four walls = 2(L+B) x H
=2(6+54)x4=2x114x4=912m?

(i) Area of theroof = Lx B=6 x 5.4 = 32.4m?

Question 4.

A room 5 m long, 4.5 m wide and 3.6 m high has one door 1.5 m by 2.4 m and two windows,
each1m by 0.75 m. Find :

e-area-volume- and -capacity/
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(i) the area of its walls, excluding door and windows ;
(ii) the cost of distempering its walls at the rate of Rs.4.50 per m.
(i) the cost of painting its roof at the rate of Rs.9 per m%

Solution:

Length of thercom=5m
Breadth of theroom =4.5m
Height of the room =3.6 m

Area of the roof = LxB
= 5x4-5 m?
= 225 m?
Area of four walls = 2[L+B]xH
2[5+4-5] %36

= 2(9-5)x36
= 19x3-6
= 684 m?
Area of one door = 1-5x2-4 m?
= 3-60 m?
= 3-6 m?
Area of one window = 1x0-75 m?
= 075 m?
Area of 2 windows = 0-75x2 m?
= 1-5 m?
(i) Area of four walls excluding door and
windows
= 684 - (36+1:5)
= 684 ~ I
= 63-3 m?

e-area-volume- and -capacity/
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(i} Cost of distempering four walls @ Rs.4-50

per m*
= 63:3%4-50
= Rs.284-85
(iify Cost of painting the roof @ Rs.9 per m?
= 22-5x9
= Rs.202-50
Question 5.

The dining-hall of a hotel is 75 m long ; 60 m broad and 16 m high. It has five — doors 4 m by 3
m each and four windows 3 m by 1.6 m each. Find the cost of :

(i) papering its walls at the rate of Rs.12 per m?
(i) carpetting its floor at the rate of Rs.25 per m?.

Solution:

e-area-volume- and -capacity/
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Length of the dining hall of a hotel = 75 m

Breadth of the dining hall of a2 hotel =60 m

Height of the dining hall of a hotel =16 m

(i} Area of four walls of the dining hall = 2[L+B) x H=2(75+ 60) x 16

=2(135)x16
=270x16
= 4320 m?
Area of one door =4x3 m?
=12 m?
Area of 5 doors = 12%5 = 60 m?
Area of one window =3x16 = 4-8 m?
Area of 4 windows =4-8x4 = 192 m?
Area of the walls to be papered
= 4320 - (60+19-2)
= 4320 - 792
= 4240-8 m?
Cost of papering the walls @ Rs.12 per m?
= 4240-8x12
= Rs.50889-60
(if) Area of floor =L xB
= T75x60
= 4500 m?
Cost of carpetting the floor @ Rs.25 per m?
= 4500 %25
= Rs.112500

Question 6.

Find the volume of wood required to make a closed box of external dimensions 80 cm, 75 cm
and 60 cm, the thickness of walls of the box being 2 cm throughout.

Solution:

e-area-volume- and -capacity/
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External length of the closed box = 80 cm

External Breadth of the closed box =75 cm

External Height of the closed box = 60 cm

External volume of the closed box = 80 x 75 x 60 = 360000 cm?

Internal length of the closed box =80 -4 =76 cm

Internal Breadth of the closed box =75-4 =71 cm

Internal Height of the closed box =60 -4 =56 cm

Internal volume of the closed box = 76 x 71 x 56 cm = 302176 cm?

\olume of wood required to make the closed box = 360000 — 302176 = 57824 cm?

Question 7.

A closed box measures 66 cm, 36 cm and 21 cm from outside. If its walls are made of
metal-sheet, 0.5 cm thick ; find :

(i) the capacity of the box ;
(ii) volume of metal-sheet and
(iii) weight of the box, if 1 cm® of metal weights 3.6 gm.

Solution:

e-area-volume- and -capacity/
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External length of the closed box = 66cm.

External breadth of the closed box = 36 cm

External height of the closed box = 21 cm

External volume of the closed box= 66 x 36 x 21 = 49896 cm?
Internal length of the box =(66 -2 x0.5)=66-1=65cm
Internal breadth of the box =(36 - 2x 05)=36-1=35cm
Internal height of the box = (21 -2x05)=21-1=20cm
Internal Volume of the box = 65 x 35 x 20 = 45500 cm?

(i) Capacity of the box = 45500 cm?

(i) Volume of metal sheet of the box = External volume - Internal volume
= 49896 — 45500 = 4396 cm?

(iii) T cm3 of metal weigh 3.6 grams.

Weight of the box = 4396 x 3.6 gm = 15825.6 gm

Question 8.

The internal length, breadth and height of a closed box are 1 m, 80 cm and 25 cm. respectively.
If its sides are made of 2.5 cm thick wood ; find :

(i) the capacity of the box
(i) the volume of wood used to make the box.

Solution:

e-area-volume- and -capacity/
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Internal length of the closed box = 1m =100 cm
breadth ., ., .. .., = 80 cm

i hﬂ'igh[ 3 OEF §iosa 25 cm
.. volume ., ., ., ,, = 100x80=25
= 200000 cm?

External length of the box = (100+2x2-5)
= 100+5 = 105 ¢m

External breadth ., ., .. = (80+2x2-5)
=80+5 = 85 cm

(25+2%2-5)

2545 = 30 em

105 x85%30 cm?
= 267750 cm?

(i) The capacity of the box

I

External height *

Ir

External volume ,, ,, ,

100 x 80 x 25cm?
- 200000 e¢m?

200000 3
= ———
100 s 100 = 100
=02 m?
{ii) The volume of wood used o make the box
External volume - Internal volume

267750 - 200000
67750 cm?
67750 3

— 1
100 = 1000 = 100
0-06775 m>

il

Question 9.

Find the area of metal-sheet required to make an open tank of length = 10 m, breadth =7.5 m
and depth = 3.8 m.

Solution:

e-area-volume- and -capacity/
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Length of thetank=10m

Breadth of thetank =7.5m

Depth ofthetank =38 m

Area of four walls = 2[L+B] xH=2(10+7.5) x 3.8
=2x175x38=35x38=133m?

Areaofthefloor=LxB=10x7.5=75m

Arez of metal sheet required 1o make the tank = Area of four walls + Area of floor
=133 m2+75m?=208m?

Question 10.

A tank 30 m long, 24 m wide and 4.5 m deep is to be made. It is open from the top. Find the
cost of iron-sheet required, at the rate of ¥ 65 per m?, to make the tank.

Solution:

Length of the tank =30 m

Width of the tank = 24 m

Depth ofthetank =4.5m

Area of four walls of thetank =2[L + Bl x H=2(30 + 24) x 4.5

=2 x 54 x 4.5 m? = 486 m?

Area of the floor of thetank = L x B = 30 x 24 = 720 m?

Area of lron sheet required to make the tank = Area of four walls + Area of floor
= 486 + 720 = 1206 m?

Cost of iron sheet required @ ¥ 65 per m? = 1206 x 65 =% 78390

Exercise 21C

Question 1.

The edges of three solid cubes are 6 cm, 8 cm and 10 cm. These cubes are melted and recast
into a single cube. Find the edge of the resulting cube.

Solution:

e-area-volume- and -capacity/
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Edge of first solid cube = 6 cm

Volume = (6)° = 216 cm®

Edge of second cube =8 cm

Volume = (8)% = 512 cm?®

Edge of third cube =10 cm

Volume = (10)* = 1000 cm?®

Sum of volumes of three cubes = 216 + 512 + 1000 = 1728 cm?
Let a be the edge of so formed cube volume = a*
a®=1728=(12)°

a=12cm

Question 2.

Three solid cubes of edges 6 cm, 10 cm and x cm are melted to form a single cube of edge 12
cm, find the value of x.

Solution:

Edge of first cube =6 cm
Volume = (6)% = 216 cm?

Edge of second cube = 10 cm
Volume = (10)% = 1000 cm?
Edge of third cube =x

Volume =x3

Edge of resulting cube = 12 cm
Volume = (1 2”‘ =1728 cm?
216+ 1000 + x° = 1728
x®=1728 - 216 — 1000 = 512 = (8)°
Xx=8

Edge of third cube =8 cm

Question 3.
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The length of the diagonals of a cube is 8v3 cm.
Find its:

(i) edge

(ii) total surface area

(iii) Volume

Solution:

(i) Length of diagonal of a cube = 83 cm
8.3
Length ofedge ="+ =8cm

(ii) Total surface area = 6a° = 6 x 82 = 6 x 64 cm? = 384 cm?
(iii) Volume = a° = (8)*= 512 cm?®

Question 4.

A cube of edge 6 cm and a cuboid with dimensions 4 cm x x cm x 15 cm are equal in volume.
Find:

(i) the value of x.

(i) total surface area of the cuboid.

(iiii) total surface area of the cube.

(iv) which of these two has greater surface and by how much?

Solution:
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Edge of acube=6cm

Volume = a® = (6)* =216 cm®

Dimensions of a cuboid =4 cm x xcm x 15 cm
Volume = 60x cm?

Volume of both is equal
216 36

() . 60x=216=>x= a = E

wx=3.6cm
(ii) Total surface area of cuboid
= 2[lb + bh + hi]
=2[4x3.6+3.6x151+15x4]cm?
=2[14.4 + 54.0 + 60] cm?
= 1284 x 2 = 256.8 cm?
(iif) Total surface area of cube
=6a’=6(6)" =6 x 36 = 216 cm?
(iv) Difference of surface areas = 256.8 — 216
= 40.8 cm’
.. Surface area of cuboid is greater

Question 5.

The capacity of a rectangular tank is 5.2 m? and the area of its base is 2.6 x 104 cm?; find its
height (depth).

Solution:
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Capacity of a tank = 5.2 m?
and area of its base = 2.6 x 10* cm?
2.6x10000
~ T100x100

= lb=2.6m*
and /bh = 5.2 m?

= 2.6 m?

5.2
. Height (h) = 26 =2m

Question 6.

The height of a rectangular solid is 5 times its width and its length is 8 times its height. If the
volume of the wall is 102.4 cm?, find its length.

Solution:

Height of rectangular solid = 5 x width
and length = 8 x height = 8 x 5 x width = 40 = width
Volume = 102.4 cm?®
Let width = w
Then height = 40w
and hE|ght ow
. wx 40w x Sw=102.4

102.4
w = m =512
= (0.8)
w=0.8

. Length = 40w = 40 x 0.8 = 32 cm

Question 7.

The ratio between the lengths of the edges of two cubes are in the ratio 3 : 2. Find the ratio
between their:
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(i) total surface area
(ii) volume.

Solution:

Ratio in edges of two cubes = 3:2

Let edge of first cube = 3x

Then edge of second cube = 2x

(i) Now total surface area of first cube = 6 x (3x)? = 6 x 9x? = 54x°
and of surface area of second cube = 6 x (2x)? = 6 x 4% = 24x?
Ratio = 54x%: 24x2 = 0:4

(if) Volume of first cube = (3x)° = 27x°

and second cube = (2x) = 8x°

Ratio = 27x%: 8x% =27 :8

Question 8.

The length, breadth and height of a cuboid (rectangular solid) are 4: 3 : 2.
(i) If its surface are is 2548 cm?, find its volume.

(i) If its volume is 3000 m?, find its surface area.

Solution:
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Surface area of cuboid = 2548 cm?
Ratio in length, breadth and height of acuboid =4:35: 2
Let length = 4x, Breadth = 3x and height = 2x
*. Surface area = 2(dx » 3x + 3x x 2x + 2x x
4x)
=2(12x%" + 6x* + 8x%)
=2 x 26x* = 5247
. 52x*=2548

SLox=T
. Length=4dx =4 x7=28 cm

Breadth=3x=3=«7=21cm
and height =2x=2 x 7= 14 cm

. Volume = [bh
=28 x 21 = 14 cm® = 8232 cm?

(i) If volume = 3000 m*

= 4x * 3x = 2x = 3000

= 24x* = 3000

,_ 3000
= X = o = 125 = (5

L Xx=5m

Length=15x4=20,breadth=5x3=15m
and height=5x2=10m

. Surface area = 2[/b + bh + hl]
=2[20 x 15+ 15 10 + 10 x 20] m?
=2 [300 + 150 + 200] m?
=2 %650 = 1300 m*

Exercise 21D
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Question 1.
The height of a circular cylinder is 20 cm and the diameter of its base is 14 cm. Find:
(i) the volume
(ii) the total surface area.
Solution:
Height of cylinder (h) = 20 cm
and diameter of its base (d)= 14 cm
and radius of its base (r)= 14/2 =7 cm

(i) Volume = rréh
= 22/7 x 7 x 7 » 20 cm?® = 3080 cm?

W2 0T

(i) Total surface area = 2rr(h + 1)
=2x22/7x7(20+7)cm?=44x 27 = 1188 cm?
Question 2.

Find the curved surface area and the total surface area of a right circular cylinder whose height
is 15 cm and the diameter of the cross-section is 14 cm.

Solution:
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Diameter of the base of cylinder = T4 cm
Radius (r) =14/2cm =7 cm
Height (h) = 15 cm

7cm

—

ua cj

T

—

T em

Curved surface area = 2mrh
=2 x22/7 x7x15=660cm?
Total surface area = 2rr (h+ 1)
=2x22/7x7(15+7)

=2 x22/7 %7 %22 =088 cm?

Question 3.
Find the height of the cylinder whose radius is 7 cm and the total surface area is 1100 cm?.

Solution:
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Total surface area =1100 cm?
Radius = 7 cm

Let height of the cylinder =h

Then, total surface area = 2mr(h + 1)

22
= 2% = x T(h+ 7)= 1100

= 44(h +7)= 1100
= 44h+ 308 = 1100
= 44h = 1100 - 308

792

h=H=18cm

Question 4.

The curved surface area of a cylinder of height 14 cm is 88 cm?. Find the diameter of the base
of the cylinder.

Solution:

Height (h} = 14 cm
Curved surface area (2mrh) = 88 cm?
Then, 2nrh = 88 cm?

2
= 2% 2 xrx 14 =88 cm’

= 88r =88
8
= 38 cm

Then diameter=1 %2 =2 cm

Question 5.
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The ratio between the curved surface area and the total surface area of a cylinder is 1 : 2. Find
the ratio between the height and the radius of the cylinder.

Solution:

Let r be the radius and h be the height of a right circular cylinder,
then Curved surface area = 2mirh

and total surface area = 2rrh x 2rr? = 2| h+r)

But theirratiois 1: 2

nr 1 h I

2nrth+r) ~ 2 7 h+r 2
> 2h=h+r=>2h-h=r
> h=r=1:1
Hence their radius and height are equal.

Question 6.

Find the capacity of a cylindrical container with internal diameter 28 cm and height 20 cm.

Solution:

Diameter = 28 cm

Radius = 28/2cm = 14 cm

Height = 20 cm

Volume = 1ir?h = 22/7 x 14 x 14 x 20
Volume = 12320 cm?

Question 7.

The total surface area of a cylinder is 6512 cm? and the circumference of its bases is 88 cm.
Find:

(i) its radius

(i) its volume
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Solution:

Let r be the radius and h be the height of the given cylinder.
Circumference = 2mr = 88 cm (Given)

22
=>2><Txr=88¢m

= =88 x —P{" x l
22 2
= r=14¢cm
Total surface area = 2nr(h + r) = 6512 cm?
(Given)
= 88(h + 14) = 6512
(" 2nr=88 cmand r = 14 cm)

6512

+
= h+l4= ETH

=> h+14=74 = h=60cm
.. Volume of the cylinder = n2h

- X (14)2 x 60 cm? = 36960 cm3
Question 8.

The sum of the radius and the height of a cylinder is 37 cm and the total surface area of the
cylinder is 1628 cm?. Find the height and the volume of the cylinder.

Solution:
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Let rand h be the radius and height of the solid cylinder respectively.
Given,r+h=37cm
Total surface area of the cylmder = 1628 cm? [uwen

L 2mr(r + h) = 1628 cm?
= 27r % 37 = 1628 cm?

22
=32H—.};"><r>f3?=]623cm2

_1628x7
=T axax3y T fom

rth=37em=T7+h=37Tcm = h=30cm
Volume of the cylinder = nr2h

22
- x 7 x 7 x 30 = 4620 cm?

Question 9.

A cylindrical pillar has radius 21 cm and height 4 m. Find :

(i) the curved surface area of the pillar

(i) cost of polishing 36 such cylindrical pillars at the rate of ¥ 12 per m%

Solution:
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Radius of the cylinder =21 cm
21
100
Height of the cylinder =4 m
(i) Curved surface area of the cylinder = 2nrh

=2.1m

22
=2x - x2.1 x 4 = 52.8 m2

(if) Cost of polishing | m? = %12
Cost of polishing (36 x 52.8 m?)
= %12 x 1900.80 = ¥22,809.60

Question 10.

If radii of two cylinders are in the ratio 4 : 3 and their heights are in the ratio 5 : 6, find the ratio
of their curved surfaces.

Solution:
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Ratio in radii of two cylinders =4 : 3
and ratio in their heights =5:6
Let 2 and r, be the radii and }zp h, be their
hetghts rest:Iwely
r '4.3andhl .h2=5:6
" ri=iandﬁ=£
3 h, 6
. Surface area of the first cylinder = 2nr b,
and area of second cylinder = 2nr 2y

2ah n b4 s _ 20

= e —

2anhy,  on ) i, 3 " ﬁ 18

‘l‘g—lﬂ 9
9_ -

*. Ratio in their surface areas = 10 : 9

Exercise 21E

Question 1.

A cuboid is 8 m long, 12 m broad and 3.5 high, Find its
(i) total surface area

(ii) lateral surface area

Solution:
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Length of a cuboid=8m

Breadth of a cuboid = 12 m

Height of a cuboid=3.5m

(i} Total surface area = 2(Ib + bh + hl)
=2(8x12+12x35+35x8)
=2(96 + 42 + 28)

=2x 166 = 332 m?

(il) Lateral surface area = 2h(l + b)
=2x35(8+12)=7x20=140m?

Question 2.

How many bricks will be required for constructing a wall which is 16 m long, 3 m high and 22.5
cm thick, if each brick measures 25 cm x 11.25 cm x 6 cm?

Solution:

Length ofthewall=16m=16x 100 cm = 1600 cm

Height of the wall =3 m =3 x 100 cm = 300 cm

Breadth of the wall = 22.5 cm

Volume of the wall = 1600 x 300 x 22.5 cm? = 1,08,00,000 cm?

Volume of one brick = 25 x 11.25 x 6 cm® = 1687.5 cm?
Number of bricks required to construct the

Volume of wall

wall = Volume of one brick
_1,08,00,000 — 6400
16875
Question 3.

The length, breadth and height of cuboid are in the ratio 6 : 5 : 3. If its total surface area is 504
cm?, find its volume.
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Solution:

Let length of the given cuboid = 6x
Breadth of the given cuboid = 5x
Height of the given cuboid = 3x

Total surface area of the given cuboid
=2(lb + bh + hl)
= 2(6x = 5x + 5x = 3x + 3x x 6x)

= (30x2 + 15x + 18x?)
=2 x 63x? = 126x?
But, we are given total surface area
= 504 ¢m?
. 126x% = 504
504
=x= 7%
= x2=4
= ¥ =(2)?
=> x=2cm

. Length of the given cuboid = 6x

=6x2cm=12cm

Breadth of the given cuboid = 5x
=5x2cm=10cm

Height of the given cuboid = 3x
=3x2cm=6cm

Now, volume of the cuboid =1x b x h
=12 % 10 x 6 =720 cm’

Question 4.

The external dimensions of an open wooden box are 65 cm, 34 cm and 25 cm. If the box is
made up of wood 2 cm thick, find the capacity of the box and the volume of wood used to
make it.

Solution:
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External length of the open box = 65 cm

External breadth of the open box = 34 cm

External height of the open box = 25 cm

External volume of the open box = 65 x 34 x 25 cm? = 55250 cm?

Internal length of open box =65 - (2x 2)cm =61 cm

Internal breadth of a open box =34 — (2 x 2) cm = 30 cm

Internal height of openbox =25-2cm =23 cm

Internal volume of open box or capacity of the box = 61 x 30 x 23 cm?® = 42090 cm?
Volume of wood required to make the closed box = 55250 — 42090 cm?® = 13160 cm?

Question 5.

The curved surface area and the volume of a toy, cylindrical in shape, are 132 cm? and 462 cm®
respectively. Find, its diameter and its length.

Solution:
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Let the radius of a toy = r and
height of thetoy =h
Curved surface area of a toy = 132 cm?
= 2nrh = 132 cm?
= 2nrh =132 cm?
132 2 e )
s M - 8)

Also, volume of a toy = 462 cm’
= mr?h = 462 cm’

462
== Txh (i)

= r=

Now, substitute the volume of r, we get

(132 a6
@2 x(m)?xh*  mxh

132
= 462
= 4xmxh
. 132x132
= 4xrxhn=

e-area-volume- and -capacity/
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_132x132
C 462xmxh

§= 132x132x7 -3
= A= ygax2xa ™

Now, put the value of & in eq. (i), we get

B 132x7 -
™ ox22x3 cm

- Diameter of the toy =2 x r
=2=xT7Tcm= 14 cm
Question 6.

The floor of a rectangular hall has a perimeter 250 m. If the cost of painting the four walls at
the rate of ¥ 10 per m? is ¥ 15,000, find the height of the hall.

Solution:
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Let length, breadth and height of the rectangular hall be I m, b m and h m respectively.

Top of hall

Floor of hall

b

Perimeter of the floor of hall = 2(/ + b)
250 m =2(/ + b)

250
(l+b)= > - 125 cm (1)

Area of four walls = Area of cuboid — Area of floor — Area of top
=2(Ib+bh+hl) - (I xb) - (Ixb)

= 2(Ib) + 2 (bh) + 2(hl) - 2Ib =2 Ih + 2 bh

= 2h(l + b)

= 2h = 125 [From (i)]

= 250h m?

Area of four walls = 250h m?

Cost of painting 1TmZarea=% 10

Cost of painting 250h m< area = ¥ 10 x 250h = 2500h
15000 = 2500h

h =15000/2500

The height of the hall is & m.

Question 7.

The length of a hall is double its breadth. Its height is 3 m. The area of its four walls (including
doors and windows) is 108 m?, find its volume.

Solution:

e-area-volume- and -capacity/

EIndLareer


https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-21-surface-area-volume-and-capacity/
https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-21-surface-area-volume-and-capacity/

€IndCareer

Let the breadth be x
and the length be Zx
Height =3 m
Area of four walls = 108 m?
= 2({ + b)h = 108
= 2(2x + x)3 = 108
= 6x3x=108

108

:}3.:1?

8
= Xx= 3 =om

. Breadth=x=6m
and length =2x =12 m
Hence, Volume =[x b x h
=12x6x%3
=216 m’

Question 8.

A solid cube of side 12 cm is cut into 8 identical cubes. What will be the side of the new cube?
Also, find the ratio between the surface area of the original cube and the total surface area of
all the small cubes formed.

Solution:
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Here, cube of side 12 cm is divided into 8 cubes of side S cm.

h—-l-n—l—&
12 cm
9cm Uem Jem 9cm
9 em Sem 9cm Sem

Given that,
Their volumes are equal.
Volume of big cube of 12 cm = Volume of & cubes of side a cm
(Side of big cube)® = 8 x (Side of small cube)®
(12)® =8 x a®
12%12x12
8

::-a3=
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— & = 6° cm?

= a=6cm
. Side of small cube = 6 ¢cm
Ratio of their surface

Surface area of the original cube
Total surface area of the small cube

6 (side of big cube)’
8 x 6(side of small cube)®

6x12x12 B
Bx6x6x6
So, therationis 1 : 2

LR
8_ -

Question 9.

The diameter of a garden roller is 1.4 m and it 2 m long. Find the maximum area covered by it
50 revolutions?

Solution:

Diameter of the roller =14 m

Radius (r)=14/2=07m

and length (h) = 2m

Curved surfacearea = 2mrh =2 x 22/7 x 0.7 x 2cm?=88m?*
Area covered in 50 complete revolutions = 8.8 x 50 m? = 440 m?
Area of the playground = 440 m?

Question 10.

In a building, there are 24 cylindrical pillars. For each pillar, radius is 28 m and height is 4 m.
Find the total cost of painting the curved surface area of the pillars at the rate of ¥ 8 per m?.

Solution:
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Radius (r) of each pillar = 28 m

Height (h) =4 m

Curved surface area of each pillar = 2rrh
=2x22/7x28x4m%=704m?2

Surface area of 24 pillars = 704 x 24 m? = 16,896 m?
Cost of cleaning = ¥ 8 per m?

Totalcost=3 16,896 =x8=71, 35 168

_x_
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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