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1 Whattsdefonmngfome? B T T SAeT " s 1Y
AsS- If a force applied on a body Changes (he conﬁgm'anon of the body in lcngﬂl, volurme
or shape, then the fmlscaﬂﬂdadeformmg force. - owretiad pedid il "“'i
QJ, “'hatlsplmcuy? " i, % ’}m i}» I aiatrs B ;;[ .-N"";'I'i lfz’
yss. The property of matetmls bY virtue of which they offcr remstance to the tendency of -
regaining their orginal configuration after the removal of the deforming force i
caﬂedplashmty ‘ i _ y T4 g)‘h
0 Whatls elastlc fatlgue? indn plee W B ¢ g ’A '; N
------ sl e ity Ll RS
ans. The property by Vn‘tue of whlch a substance cxhiblts delay m regammg 1ts 0"
configuration for a longer time is called elasttc fahgue ; | o p EEDS "
Q4. What is elastic potential energy ? S i syl S

‘against the mternal restonng forces

Ags. When a body is deformed, some work is done
done appears s elastic potential

acting between the particles of the body. This work
energy in the body.

. E
L] [

Q5. Whylsaspnngmadcofsteelandnotofcoppcr? £ b o

Ans. Aspnngwxllbeabetteroneasala:gerestonng forcelssetupm 1tondcformatlon.
This depends on the ‘elasticity of the material. Since Young’s modulus of steel is
more than that of copper, so steel is preferred in making sprmgs SR

Q6. Why are the bridges declared unsafe after long time ?
for a large number of umes durmg its use.
When a bridge is used for a long time, it loses its elastic strength. As a result, the
amount of strain in a bridge will become more for a given stress and the bndge may

collapse. So the bridges are. declared unsafe after long use.

Q7. A wire is broken mto two parts How will Young S modulus of elastmty be aﬁ‘ected ?

Aus, As Young’s modulus ofa matenal is constant, so it will remain constant. ..
Q8. Which is more elasnc steel or rubber T . R R} ¥
Ans, The substance which has greater modulus of elasticity is more elasnc"When ‘equa] o

forces are applied to equal lengths of steel and mbbcr wm:s of samc CTOSS-secuo n, o

[P NLL R L ;
‘l:‘ e 4 A4

Aus. A bridge undergoes alternating strains
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rubber. Therefore, steel is more elastio than rubber. i
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Q.lo. W can a wire of greater diameter support more weight 7 | .;3

Breaking stress = Area of cross- section ;

Breaking load = Breaking stress X Area of cmss-socﬁow

As breaking stress of a particular material is constant, S0 gf cater area of

¢an support greater weight. .

Q.11. Stress and pressure are both forces per unit area. Then in what res pe ot

differ from pressure ? -

Ans. Pressure is the external force per unit area while stress is the internal f .

strained body acting normally per unit area of the body. o L} ' _

Q.12. Is elastic limit a property of the material of the wire ? ' ,l“i.}. ,
Ans. No, It depends on the radius of the wire also. ’

Q.13. Among solids, liquids and gases, which one can have all the moduli of’ a

Ans. Only solids. Liquids and gases have only bulk modulus of elasticity. .“. |

Q.14. Are elgstic forces always conservative ? P

A4

"',3

Ans, Elastic forces are not always conservative. Elastic forces are conservatl
the loading and unloading are coincident, even if the curves are not lin 2 ..‘ i

i

LONG ANSWER TYPE QUESTIONS . . .

Q.1. What is elasticity ? Explain the elastic property of matter on the basxs, ’4;
forces.

Ans. Elasticity : The property of a
material body by virtue of which  p¢
it tends to regain its original size I \

e—

la

or shape after the removal of
deforming force is called
elasticity. 0 LR
Reason of elasticity : The
presence of  intermolecular
forces accounts for the potential hitra
. energy of the molecules as 8 14 P
.. shown in the figure, When the ‘
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Ans.

ential energy. | g e
pO m.ses, the pﬂhﬂ ‘ % 3 ﬂll?:l::::
p shifts 10 Pa: vhen the b m,,....a"' ' the point
every syst:!;lt?n i i8 more than m.on:mm value, A
d Py e A il eniergy, 5o the molecule at states £y
pefine the 1€rMS stresg, Fise 1o the property of elasticity.
o s:Wh;t;ah e Vinn Y |
" 010 plly which ten | et KM‘W. orin force comes
in,cmal NStorina mm ; ko y b“k m?ft:;i‘:‘llr::nﬂg:f‘ﬂm.. This
force 8CtiNg ON area A, the . PCL Unit area is called stress. If F is the restoring

: i '%m i ‘-H

: LS YRt 1y for . s ‘ A 2
gimensional formula ofém YSIeM is dyne/cm? and in S.1. system is Nm 2, The

is [M\[-1 2
Strain When a defonning f:t"[' ;H] ‘ e
configuration of the € is applied on a body, there is change 1t the

configuration is called Straig +This, Change in configuration per unit  original

tic limit : The limit upto whict. - 1. | - i
El: :sured by thatevlaﬁg u})to Wwhich a body remains elastic is called elastic lini}t- It1s
o of the load which gjves maximum recoverable extension.

_ What are different kinds of straing 9

Depending upon the deformation, there are different types of strains.

(i) Longitudinal or Tensile srain ; Wh bl th, the strain is
called longitudinal or Tensile e en the deformation is in length,

It is defined as,
longitudinal strain = Ch&{rgg . lgngth
Original length

(ii) Volume strain : When the deformation is in volume, the strain produced is called
valume strain,

It is defined as

* Charge in volume

Vol in = —
e 4 Original volume

(iii) Shearing strain : When the deformation is in shape only, the strain produced is
called shearing strain. | '

It is defined as the angle in radian F L2 ‘B' C_--_7
through which a plane perpendicular to B !

a fixed surface gets turned. - ! : ',f

In the figure, AD is a fixed surface and | : / _','.

a force F is applied tangentially along ke ,_9,, e
the face BC. The plane 4B is rotated / b
through an angle 0 to AB". Then A D
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Ans. Hooke's law : The law states that, within elastic I
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Stress
o --—';' = (onstant

This constant is called modulus of flasticity. Lo e
Depending on the different types of strains, there are thr !

B | stress nﬁd
(1) Young’s modulus : 1t is defined as the ratio of longltudma 5 ot

strain,

Let us consider a wire of length L and area of cros
elongated by / due to the application of a force F, then

s-section A. m

I3

Longitudinal stress = 1

B b _ [

Longitudinal strain = 1
AL
Young’s modulus = Y= 17 T

The unit of Young’s modulus in ¢.g.s. system is to dyne/cm? and in Sr

Nt 3
Bulk modulus : It is defined as the ratio of volume stress and volume strais
Let us consider a sphere of volume V surface area 4. If a compre:@_

decreases the volume by v, then, ooy
Volume stress = f
A
" v
Volume strain = 7
F
P TN N L
viV
g &
Av
t it y
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Q.

Q.2.

Ans.

s ratio : It :
A = Pt of el st and longitdinal 5% 1

s the lateral strain and @ is the longitudinal strain, the

i 2 3o g
Pom‘m- “‘1 o o pon " ’.l' ok Xy

NUMERICAL PROBLEMS e

T : :
A mass of 100 gram s attached to the end of & rbber sring 49 cm long a0 haVIfE
an area of cross-section 20 sq. mm, The string is whirled round honzontally at a
constant speed of 40 rp.s. lll ﬁ circle of radius 51 cm. Find the Young 's modulus of
rubber. e ")« §

Here, Sl i
Mass=m = 100 g
Area of cross-section =4 = 20 sq. mm =20 x 102 sq. cm.
Original length = L = 49 cm.
Increase in length =/ = (51— 49) =2cm
Angular velocity, w = 40 rp.s.
= 40 x 2x radian/sec
Let Young’s modulus =Y=?
Here, Restoring force is oqual to the centripetal force i.e.
F = mrwP=100 x 51 x (2 X 40y
ool v 2ol x B0 FL
Nes. 91; ‘;‘ Al
 ilimotivov Qusd m51x4"2x,600x49 4 A0
ia

o 4 mvbbw‘ i1\ o e 20“10_ X2
= 395x 10" dynelcm

Calculate the foroe sequired o njgrwe the length by 1% of a rod of area of
section 107 m?. Me is 1.2 x lO‘lem,
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12x102 %107 %L o
& 100%x 2 Y
o =
ot 107 N. s
l 2 x olt 'g‘

of Young's modulus 1

Q.3. A stress of 1 Kg/sq. mm is applied to 2 wire
percentage increase in length.

Ans. Let Original length = L
Increase in length = /
F
Strain = 7
Stress = 1 Kg/sq. mm
- 9.8 x 10 N/m?
Y = 10" N/m?
Now, Yy = P
Strain
- Strain = e
)
= / 9.8x10° s
7 = '—IO—“—— =9.8 x 10~
percentage increase in length = %X 100%

= 9.8 x 1073 x 100%
= 0.0098%
Q.4. Find the greatest length of a wire that can han '
g vertically without bre
breaking stress of steel to be 7.9 x 10° dyne/cm? and density of steel i is 7 ;

Ans. Let Length of the wire = L =7
| Area of cross-section = A
.....' e Lt ¢ dmsl‘y Of“'ll'c = p = 7-9 s cm_3 )
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@ L= 1000
" Txsm om0 "
/ L = 1.02 x 106 cm.
(f the normal density of sea water is 1 g cm™?, what will be it$ densi

.

8, A

0+ 4 Km ? Given compressibility of water = 0.000048 per atmosphere:
| atmosphere = L.O1 X 10 dyne/cm? )

_Letus consider a mass of m gram of volume V. Then

ty at depth of

ADS
normal density =p = —
14
Now bulk modulus of water
- . 1 oage,
Compressibility
= K = 1
= 0.000048/1.01x10°
_ Lo1x10°
0.000048
1.01

= -E;-x 10'? dynes/cm’

pressure at a depth of 3 Km = P

P=nhpg=3x10°x1x980 dynes/cm’
Let decrease of volume = Vv
PV
Now, J ol M
Y

P 3x10° x 980 x V x 48
" LRI 1.01x10"

Ix98x48xV 107
1.01

= 0013V
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Two exactly similar wires, one of s

forces. If the total elongation is
Young's modulus of steel is 2 < 10
cm?.
Ans. Let

Q.6.

length of each wire = L
Area of cross-section of each wire
Stretching force on each wire
Elongation of steel wire
Elongation of copper wire
Young’s modulus of steel
Young’s modulus of copper

A ake

Now,

PR

T T 0987V
1.013 gem™. o
teel and other of copper are stretch

2 cm, find h |
12 dyne/cm” and that for copper is 12 x

V. iAi3

ow much each wire j

Il

= Y, =2 x 10'? dyne/cm? X
¥,= 12 x 10" dynelem?

_
Al,

AL
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102 m=0.01 m.
of the

hed through 2 mm. The area of cross-section
s of steel i'aleo"Nm"’,ﬁnd
' &
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