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14.2 SOME USEFUL FORMULAE \ ) UDMaM
cusolID Letl, band hdenote respectively the length, breadth and height of a cuboid. Then, EDUCATIONAL GROUP
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(i) Total surface area of the cuboid = 2(lb + bh + [h) square units
(i) Volume of the cuboid = Area of the base x Height = Lengti x Breadth x Height

= [bh cubic units

(iii) Diagonal of the cuboid = \JI + b% + h? units.
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Fig. 14.1

(iv) Area of four walls of a room = lh + Ih + bh + bh = 2(1 + b)h square units.



CuBE Ifthelengtlr of cach edge of a crebe is “a” rerrits, tlhicr:

(1) Total surface arca of the citbe — 6.a? Squiare 1er1ifs
(1) Volumie of the ciebe — a™> crilic rerits
(1ii1) Diagorial of tlhic crebe — S3 a wnits
0D -
AC e
D &
Cube
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Fig. 14.2

RIGHT CIRCULAR CYLINDER Foraright circular cylinider of base radius rand height (or lerigth) h,

i hraove

(1) Arcaofcachend = Areaofbase = rtr

(1) Curved swurface area

(111) Toftal surface area

[

Gv) Voliearrne

(N

RIGHT CiIRCULAR HOLLOW
cwlinder of heiglit I1. Ther,

2crihi

25tr < 72
Perirmeter of the base < Feight
Curved surface area + Area of circrelar erids

25trtr + 2wr2

225cr(Jr + r)

cr2iz
Area of the base < Heighit
CYLINDER [Lef R aritd r be the exterrnal arid irtterrial radii of a hollow

Fig. 14.3

(i) Area of eachr enntd — x(RZ — r2)
(ii) Crurved swrface area of hollow cylinder

(iii) Total swurface area

(iv) Volirrne of rmaterial =

Exterrnal surface area + Internal swrface area
2R + 2cri

2 (R + r)

2R + 2ri1 + 2GR — tr2)

2chi(R +7) + 2mt(R +7r)(R —7»)

Z2a(R + r)(R + i — »r)
Exterrial volieriie — Initerrial volicrrie

wiR2J — wr2h:

chi(RZ — r3)
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RIGHT CIRCULAR CONE For a right circular conce of height h, slant height l and radius of base r, we

have
G 17 =r*>+n?
(ii) Curvedsurface area = mwrl sq. units
(iii) Total surface area = Curved surface area + Area of the base

= qtrl + r?

= ntr (I + r) sq. units

(v) Volume = ~mr?

1
=3 (Area of the base) x Height

sSPHERE For asphere of radius r, we have

(i) Surfacearea = 4 r?

- -1
(ii) Volume = —mt r3
3
For a hemisphere of radius r, we have
(i) Surfacearea = 2mr?

(ii) Total surfacearea = 2mtr> + tr? 2

= Sgcr

(iii) Volume = %nr:’

SPHERICAL SHELL If R and rarerespectively the outer and inner radii of a spherical shell, then

(i) Outer surfacearea = 4tR?

4
(ii) Volume of material = gn(Rg' —r3)

Fig. 14.6
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2 cubes each of volume 64 cm” are joined end to UDM%
i 4\

end. Find the surface area of the resulting cuboid.
EDUCATIONAL GROUP

Volume of one cube = 64 cm-”
I Changing your Tomorrow Ml

Sol.
IL.ct, cdgcec of one cube be «

4 I 4 cm 94 Ccrry
~—4 cm —»{-——4
AL A(\
—x 8 cm 3= =
Volume of the cube = (edge)’
a — 64 == ca — 4 cm

Similarly, edge of the another cube = 4 cm.

Now, both cubes are joined together and a cuboid is
formed as shown in the figure.

Now, length of the cuboid (/) = 8 cm

breadth of the cuboid () = 4 cm

height of the cuboid (&2) = 4 cm

Surface area of the cuboid so formed

= 2(/6 + b2 + RD

=2(8 x4 +4 x4 + 4 < 8)

—= 2(32 + 16 + 32) = 160 cm?



UDMQ\V\

7. A vessel Is in the form of a hollow hemisphere  ;omcar
mounted by a hollow cylinder. The diameter of the
hemisphere is 14 cm and the total height
of the vessel is 13 ¢cm. Find the inner | ; " 2
surface area of the vessel.




Sol.

UDMQM ‘
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Given, ddameter of hemisphere — 14 cm
] 4 I Changing your Tomorrow Ml
Radius — =~ = 7 ez

-
- -

fr=—— 14 cm —»

Curved surface area of hemisphere — 27t~
- i
—— = XX T X U cax

14 < 22 cm= — 308 cm?>2

= 13 cm

=2

Here, total height of the vessel
- Height of the cylinder= total height —

radius of the hemisphere
) — 13 cma — 7 cm — 6 cim

andradius of the cylinder—radius of the hemisphere
= 7 cim

Inner surface area of the cylinder = 27c7 /2
2 X< 22 X< 7 < 6

— 7
2 < 22 =< 6 — 264 cm?>
inner surface

Inner surface area of the vessel
arceca of the cyvlinder + curved surface area of the

hemisphere
264 cm?2 + 308 cm= =— 572 cm?”’



'3 ‘A toy is in the form of a cone of radius 3.5¢m

mounted on a hemisphere of same radius.

Find the total surface area of the toy.

{1 N

The total height of the toy is 15.5¢cm,

[ |
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Sol.

Given, radius of hemisphere = 3.5 cm UDML“ \
“WA
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e — o — — —— —

: 2 -

Surfaceareaofhemisphere =Dy =—0) 5 27— =B S>3 .S
2 3 22 X 35 X 35 __ 2
Z2< 10 > 10 we

Height of conical portion =15.5cm—3.5cm=12cm <
Radius of conical portion = 3.5 cm
Slant height of conical portion = VA2 +(3.5)° cm
= /144 +12.25 cm = /156.25 = 12.5 cm
Curved surface area of conical portion = 7t/

2 35 125 2 11325 > 5 e 2>
N X—IOX 10 cIm- = > I = > cim
Total surface area of the toy = surface area of
hemisphere + surface area of conical portion

= 77 cm” + 2;5 e~ = 159 ;—275 cm?
— = cm? = 214.5 cm?

2
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* The decorative block shown

QDMJ mFig. 13.7 is made of two solids — » cube -
A

DUCHTOL GO and a hemisphere. The base of the block is a
— cube with edge § cm, and the hemisphere

fixed on the t ' e

ACC-On the top has a diameter of 4.2 cm,
Find the total surface area of the block. . v
o 9) . 7
(Take T < 7) | | 5cm
Fig. 13.7
Solution : The total surface area of the cube = 6 x (edge)’=6 x5 x5 cm?= 150 ¢y

Note that the part of the cube where the hemisphere is attached is not included in th
surface area. | |

So, the surface area of the block = TSA of cube — base area of hemisphere
+ CSA of hemisphere

= 150 — n? + 2 2= (150 + 7r?) cm?

2. 2
= (150 + 13.86) cm? = 163.86 cm’
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