Chapter 21. Solids [Surface Area and Volume of 3-D
Solids]

Exercise 21(A)

Solution 1:

Let the length, breadth and height of rectangular solid are 5x,4x, 2x.

Total surface area= 1216 cm

2[5x-4x+4x- 2x+ 2:{-5:{) =1216
20x° +8x° +10x° = 608

28x° = (08
608
e E
28
x=4

Therefore, the length, breadth and height of rectangular solid are
Sxd=20cm 4xd=16cm,2x4 =8cm .

Solution 2:
Let a be the one edze of a cube.

3
Volume —

729 =a"
& =g
S=ga
@ =Y%cm

Total surface area=6° = 6 x 9% = 486 cm*

Solution 3:
Volume of cinema hall= 100 x60 %15 = 90000 m>

150 p *requires= 1 person
20000y, * requires= é ¥ 90000 = 600 perzons

Therefore, 600 persons can sit in the hall.



Solution 4:

Let h be height of the room.

1 person requires 16, 3

75 person requires 75x 16 m” = 1200 m?

Volume of room is 12004y, 3

1200=25x9 6=k

_1z00
2996
h=5m
Solution 5:

Violume of melted single cube = F 4 45 cm?
= 27 +644+125cm”

=216 cm®

Let a be theedse of the neweube,
Volume= 216 cm®

a’ =216
a® =6
a =l c1il

Therefore, & cm is the edge of cube,

Solution 6:

3 3 3 3
Volume of melted single cube X +5"+107 cm

=2 +512+1000¢cm?
= +1512 cm®

Given that 12 cm is edge of the single cube.

128 = 2 +1512 cm?®

=93 21510
x =1728-1512
=216
=&

x=6.Cm



Solution 7:
Let the side of a cube be "a’ units.

Total surface area of one cube _ &13
Total surface areaof 3cubes _ 34§42 — 1842
After joining 3 cubes in a row, length of Cuboid =3a

Breadth and height of cuboid = 2

2 2 2 . I 2
Total surface area of cubcid — 2[3'3 + 8 30 ]_ 14a

14a° 7

18q¢ 9

Ratio of total surface area of cuboid to the total surface area of 3 cubes =

Solution 8:

Let the length and breadth of the reem is 5Xand 3X respectively.
Given that the four walls of a room at 75paise per square met Rs. 240,

Thus,

20 = Areaxz 075

Area = E
0.75

Arcll 24000

Area= 320m

Area=2xHeight (Length + Breadth )

HRE=P % 5[5}{+3}=:]
320=10x 8x

32 =8x

w =4

Length= o
= 5{4)m
=20m
Breadth= X
= 3{4)m
=12m

Solution 9:

The area of the playground is 3650 m2 and the gravels are 1.2 cm deep. Therefore the
total volume to be covered will be:

3650 x 0.012 =43.8 m3.



Since the cost of per cubic meter is Rs. 6.40, therefore the total cost will be:
43.8 x Rs.6.40 = Rs.280.32

Solution 10:
We know that

1 mm=icm
10

8
8 mm=———cm
10

Volume = Base area x Height

8
= 2880 cm P = X X XX —
10

#283Dx%=x2

= x° =3600

= x =60 cm

Solution 11:
External volum@efthebex=>7 «19x11cm® = 5643 cm®

Since, external dimensions are 27.cm, 19 cm, 11 cm: thicknes8of the wood is 1.5 conl
. Internal dimnensions

= {28 <M Shcrm S 1.5} cm, (11 - 2% 1.5)em
=24Cm, 16 cm, 8cm

Hence, internalvolume of box= {24 o 8] cm® = 3072 cm?®

e
L1

Volume of wood in the box=5643 cn® — 3072cm?® = 2571 cm?®
[if)

Costofwood= Rs 1.20x 2571 =Rs 3085.2

(iif)

Vol. of 4 em cube= 4% = 64 cm®

Number of 4 crm cubes that could be placed into the box

_3072 _ g
64



Solution 12:
Area of sheet= Surface area of the tank

= Length of the sheetx its width=Area of 4 walls of the tank +Area of its base
==Length of the sheet x 2.5 m=2 {2[:] +1 2} < B +20x12m*

= Length of the sheet= 300.8 m

Cost of the sheet = 300.8 xRs 12.50=Rs 3750

Solution 13:
Let exterior height is h cm. Then interior dimensions are 78-3=75, 19-3=16 and h-3
(subtract two thicknesses of wood). Interior volume = 75 x 16 x (h-3) which must = 15
cu dm

= 15000 cm”3

(1dm=10cm, 1 cudm = 103 cm™3).

15000 ~me= 75 x 16 x(h-3)

=h-3=15000/(75x16)=125cm =-h=155cm.

Solution14:

(i)
If the side of the cube=acm
The lensthiofits dizganal= &= €m
And,
(aﬁ)z = 1875
a=23Cm
(ii)
Total surface area of the cube=§F 52

-6{25)° = 3750 cm?



Solution 15:
Given that the volume of the iron in the tube 192 cm?

Let the thickness of the tube= X CITI
.. Side of the external square= {5 + 2,5{] CIm

" Ext.vol. of the tube - its internal vol.= volume of iron in the tube, we have,

(5+2x){5+2x)x8-5x5x8=192
(25+ 4x% +20x) x 8- 200 =192

200+ 32x% +160x — 200 =192
S2x% +160x —192 =0
%245 -6=0

it Bx —x—H=0

x{x+6)-{x+6)=0
(x+6){x-1)=0
x-1=0

il

Therefore, thickness is 1 cm.
Solution 16:

Let I'be the lengthiofthe edge af each cube.

The |ength of the resulting cubeid= < < | = 4/ cm
et width (b} = l'em and its height (h)=cm

.. The total surface area of the resulting cuboid

:Eﬂxb+bxh+hx”

648=2{4."><."+."x."+."><4."}
M2+ 12+ =324

O =324
12 =36
= 6cm

Therefore, the length of each cube is 6 cm.

Surface area of the resulting cuboid 648

Surface area of cube ~EE
Surface area of the resulting cuboid 648
Surface area of cube 6[6]2

Surface area of the resulting cuboid 648 3

= =—"=3:1
Surface area of cube 216 1



