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Ms Reena
Chapter-19
Surface Area and Volume of 3-12 S/m,ée:
3D Shapes

A5 A

square-based pyramid triangular prism cone cuboid

cylinder sphere

tetrahedron cube

Students inthe previous chapter we

AaVe discussed about twe dimen sional S/m/)e.s

that is area and perimete, ,/ frian;/es
Zuaalrl‘.@aieraﬁs and circdes. Nows-, in 4h/< 3

chapter we will discuse about surtace areq
and volume of 3-» solids . that 5,

Cube and cubesid l'nrlow(ing problems of
'155}96— iVlVoﬁvin,q:__ v

) bi#ereni Internal and Excternal dimensions
O‘ﬂ 'H’le. -SOL'GL.
2) Cost

3) Concept of volume be_inéz egual to area of
Cross- section x Aeioht
Ll) Open Jclosed cubes /cuboids
—-Page i~



Ms. Pee
Class 9™ Mathematics "

Wh (\f_ ,'.5 - 501"& shalae 7

g e

Obd'ec.fs that occuba s):ace_ are ca//ec(, so,zfd,
sha}oes. H Soﬂ:‘d has three. diVHenSI'of?s——
ﬂe.ng'“w, breadth and ﬂe;‘ghf.

Some  example.s of solid shapes are
cone | cubo:‘d, S}Dhe}’e— » caﬂ:‘na/e,r/ Gl

S’}Jheve_ ﬁnas neither anct/ edge; nor Ver‘t/'cas;

So,e;‘a(, -fz‘(?uref_s are. iden{:i-ffeac
Y&? to the Leatures that are unigue
to each otheyr %(l]!/pe_ of solid, 5,b€CI"£I'CzLM¥

we cah obserye the numbey 07? faCe_s//
e_dges and vertices , as well ac the

shape of the base. The ot surdaces of
a solid qgigure_s are its faces.

accordi

Soﬁl'd, Sh&}ogs are br‘vaSeni' el/eré{_
where around us. We Live in a three —
dimensional wordd. Everg one of wus Aas

Aeiahf , width and ,ﬂengih : Exg/ojg in
daila ,@:-fa are Dice’; Tee cube, Fu,nneﬁ)

Ice cream cone, Boxes ,Book, Fridge, etc.

Volume of a solid :~ The measurement of the:

space enclosed by a solid s called its
volume..

Surface area of a sodid : — The sum of
 the areas of the plane or curved syrfaces

@aces> ol o solid is caﬂed, fts 'éoi-aﬁ surfa.ce,

areo., —Page 2—
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CUBOID
A recfangular solid
bounded bat sin )
A

rectangular plane N
faces is called a o

cuboid.
Examplesi- A match box,a chalk box , a fea;,bdcéeé

a brick , a Eoo/<)ei‘c.

A Cuboid; ‘)a\as 6 re_c%angu[ar faCe_s g i 2 edges

and, 8 Verf/'ces.

Volume of a Cuboid
= fengH; X breadth X ﬂe:‘é?ﬁi‘

= @Xb Xﬁ) cubic units

Dl'a_,{)onajl ol a Cuboid
The Aline .Jeining opposite corners of @
cuboid Ts called its dia_éionaﬂ.
| A cuboid Aas four dia Qnds.
 Diagonal of cuboid = [L*+ BT+ A units

Total Surface Area of a Cuboz‘cé:__
= 2 (4b+bh+4A) s3. units

Lateral S’ur{a_cg Area Q!ﬁ a_,_ngL_AOI'd/
= o[l+b) xA] sg.units thatis 2 Qh+bA)

= Area of Ffour walls 24 Cﬁ'fb)

—_—
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Exambﬂe iﬂi—- The. ﬁeng%h, breadth and. ﬂe:gﬂlt of
a w{anguﬁay solid are in the. ratis 6:5:Y4.

I{ the total surface area is 5328 om?, find,
the ,ﬂengfh , breadth and 'Aelghﬁ of the soli,

U
.

Solution:— Let le,ng% = 6x , breadth = 5¢m,
and %eu‘gﬁt =Y 2 CUxb+ bxh+AxL)

Then , total surface area
= [ 2(6x x5x + 55X Yst + Yt x 6x)] em™
= 2 (30x*+ 20>+ 2Yx2x) cm*

= IY&€xX em>
S U nd= 5328 = x* - 5328 - 34
Y8
Hence, ﬁe,ngfh = 36cm , breadth = 3oem and.
‘Ae,igm’ =2em

ExamJDQeZ:—- A cuboid Aas —éeng{_—h, breadth and.
dl’agona,@ oar Ym, 3m and 13m ﬁesﬁecfl'veﬂa. Find
its volume. .
Solution:— Let the %e,igf\t of the cuboid be Am
Here , L =Ym and b =3m
. As the le,ngr’:}’) of diajonal o-p o cuboid :./Z’-_,.)_j_,%?—
Therefore, /HZ—F 3*+ A =13
S 16+9+h*=169 =D A¥ =14y = A=12
Hef(?/)t ol cuboid = 12m
Volume of cuboid = L XbxA = YUx3xiz

= 1YY m3

|
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CUBE

A cuboid whose length,
breadth and vzle,igfvfare

all eguaﬁ/ is called a cube.

I
Examples:— Tce cubes, &
Su.gar cubes , Dice etc. w\ |

Each edge ol a cube is =T T

called its side. Lot ws consider a cube
of e,dae_ = a units. Then,

Voldume of cube = a® cubic units.

:biagona.ﬂ ol the cube = a /3 units.
Total Sur-)eace_ Area of the cube = 6a* sz.unh’

Lateral Surface Area. = Ya* sg.unite.
Note. :-

D The w,bacié(y s! a container
= its internal volume

2) The volume of material ina Aollois

boda - jle external l/oﬂume. — s
internal vedume. .

3 I{ the external cimensions @enfz%,
bredth and %ez‘gﬁt) of a box are 4,b,
and i each side rs of thickness x, the
Lhe internal dimensions of the

iy closed borx are f-zx,b-2x, A-2x

() open box are L-2x,b-2x , A-x

—-Page 5~
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CROSS - SECTION

I a cut is made éhroaé&h a solid perbendicutar
to its ,lle,y\qu ( breadt) or %e,igﬁf), then the
surface ss oblained is called its crosc-
Section

I the surface made b(y;ibe_ cut Aas the

same shape and size at every point of
its leng% (bread{}’l or %eig%i’), then it/s

C_a,Ued cL u)’ﬂ«‘ﬂorm cros_c—se_cf/'oh.

(> Vodune = area of cross— section X/enfz,%

(1> dateral surface area
= perimeter 0 cross — section Xje/}fl%

Exam/ple 3:— A solid biece of me-éa,@) cuboldal,
in shape , with dimensions 2Yem , 18cem and
bem s recast into a cube . Calcudlate the
loterol surface area of the cube.
Solution:~ Volume of the cuboid =2y X18&xY
Le’f a’ side of the cube be a cm , then its

volume = adcem?

Since me_i-a,@ 040 H‘te_ cuboia(, /s to be recas{:ei
into a cube,

Volume Oe cube = l/oﬁume Ong Cuéoia(
=2 a® = 2ux 8 XY
= guUXF2L v px ki o= (1)
=) a=1l2
Lateral surface of the cube =Ya* = 5%6 cm*
—-Page.é—- :
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Ex.améﬁe,‘ = To consiruct a wall 25 m —Zoﬁg/
0:3m thick and 6m AngA , bricks mﬂ dimensions
25 cm X I15em Xloem each are wsed . I¥ moriey

Occu}pie_s 7%1% of —H'le VaﬁuWIe 010 the waﬂ,

-ﬁinal the numbef of bricks used.
Sodution :— Leng% of wall = 25m = 2500¢em,

t}’lfC/cness = 0.3m = 30cm and %elaht = 5)’)7
= 600cm

Volume of wall = Axbxp = 5500 x 30X800 cpi’

Dimensions of eack brick. are 25cm X15 Xlo

Wlere_ﬁore_, Volume ofeach brick = 25x/5Xx/0
Since _)l_%h of volume of wall is occubred
O

bat morta, .

38, the volume of wall occupied. bar bricks
=<l—7£5) th of volume ol wall

= 9 o ‘
L ox 2500 X 30X 600 = (2500 X27 X600)cnf

mere,véore., the number of bricks rezuireal to
construct the wall
= Volume of woldl oc_cu_/ofed by bricks
Volume. of one brick ;

— 2500X27F X600
25X 15Xlo

\1

lofoo
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Example 5 .- A +ank Measur/nj 15m ION(?/ 10m broacﬁ
and. Um dee,}: Is fu/ﬁ 010 wlalter. The watey /s

buMkeA into another tank which is 20m jondq and.

I5m broad . Find the de/:f/; oF water in the neus
tank.

Sol.:— Given dimensions of Ist tank are
[5m ﬁon& s lom broad and Ym dee)
let the depth ol water in news tank be 4~
Now , volume of Lst dank = volume of news

+tank
= Is5XloxYy = 20x15 xA
=) ﬂ) = |5XloxVYy - 2m
20X15

54, deﬁfh of water in new tank = 2m

Example 6 The volume of a cube is 1331 em? Find,

its total surface .area.
Sob i~ Volume of cube = (sided*
= (sided® = 1331 = (11)3
59, side of a cube = Il em
Total surface area o cube = 6 x(side)
=6 X1l x|
= 126 cm?*

-—PageS —
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Example 7

Ihe edges of H?Yee_ cubes oﬁ mefal
are. 3em, Yem and 5om, 77’763 are. melted and

formeat into a singje. cube. . F/‘H&L the. edfe_

Of 'H\e_ Nnews cube.
Soll- &2 ke Wkt dhat,
Vo,dume ol cube = C‘S/'a/@)s

N ows, Va.oume of three small cubes

= Voldume ot a S/'ng/e, cube
D (3 + U +(5)° = (side)’

o) 274 6Y +j258 = 2ig = (&)°

S0, e’dc?e’ of new cube = 6&cm

Example8 The sguare on the Oél'a.fonaﬁ of a cub,_
has an area of 192 cm*. Caledate .-

P e,dge, of the cube (ii> total. surdace area
Solution:- :Dfagonaﬁ ol a cube = side J3 o al?

= Q‘Slde— JS)L: Iq2_ ﬁ @Id@)z' — ﬁ% :6(/
@ Sl‘de. or e_dge o,e CLLAe, y 7

= &cm

Here AB is the d«'aaomdz of By X
& cube . And ABcD is g

4 f
spuare on the diagonal of %
* cube. A

f
Total surface area of a \b\

& il i RS B
= 2E&cm*

s ‘Paga .
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Ques9 - The area of a /z@a(yézround is 4800 52 m.
Find the cost of wvering it with gravd lem
deep if the gravel costs Y.4o per cubic metre.
Sol.:- Area. of Lﬁa(yground/ = Y8oom> (im ”/00‘”1]
= Y8000000 cp?

Pepth of gravel = lem = 4= m

loo

Vonuma oﬁ gmvel on béadvgmuna{/ = Y& 000000 X
= Y€ 000000 cm?
=Y&m?3

Rate oﬁ 3raveﬁ = T U.8n };er cubic metre

Se, cost = Y8 xY4.80 =&230.Y0

Ques10 :— A wall of dimensions 25m bctf O0-5m bqt(_
2m is {:o Ee. bulﬂt bg usin# bricks 0! d,’men51'0n5
20 Cch bg.. |0ocm béj 6em. Find the number 012 ér/'c,és
re,zuired- Give aow answer +o ‘L‘he, nearest ﬁcma’red
6022.:—- Number of bricks

- ,Vo.euYne of wall Lxh Xﬂ

Volume of 1 brick

2500cm X 50em X 200cem

I

20cm X loetm X Gem

|

20833,33
= 20900 bricks
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