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TOpiC .- MECHANICAL PROPERTIES OF SOLIDS

1 (@)
Y =3K(1 —20),Y=2n(1+0)
ForY=0,wegetl —20=0,alsol1+0=0
=0 lies between % and -1

2 (b)

1 1 1
W=§><F><l=§mgl=—x10><10><1><10‘3=0.05]

2
4 (@)
Elastic potential energy per unit volume is given as
1
U= 5 X stress X strain

From definition of Young’s modulus of wire
stress

" strain
= stress =Y X strain

Given, strain=X
Therefore, U = % x YX?
= U=05YX?

5 (d)
Increase in length due to rise in temperature AL = aLAT
_ FL __YApl  YAXaLaT
As Y—AAL, so, F=—"-= 7 = YAaAT
v F=2x101%x10%x1.1x10° x 20 =44 N.
6 (a)

When strain is small, the ratio of the longitudinal stress to the corresponding longitudinal
strain is called the Young’s modulus (Y) of the material of the body.

_stress  F/A

" strain /L
Where F is force, A the area, [ the change in length and L the original length.
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FL

. Y = 2l
r being radius of the wire.
Givenry =2ry, Ly =2L1, Fy, = 2F;
Since, Young’'s modulus is a property of material, we have
Yi=Y;

CFily 2Fy X 2Ly

Tnrdly w23l

L=1=1

Hence, extension produced is same as that in the other wire.

(b)

st rce st 1
= X ——

ress Area ress -’

Sg (ra)’ 5

S—A—(a) —(2) =>SB—4SA

(d)

A=10°m?

D _lio3)
(Z) 10¢/ 100 100 10*

- — - _ 1ot 2
vl (ﬂ) = 106701 107 O NM
l 100
(d)
L be original length of the wire
I
T

(@)
Mg

(b)
Mg

©

When a mass M1 is suspended from the wire, change in length of wireis AL =L - L

When a mass M is suspended from it, change in length of wire is AL, = L, - L

From figure (b), T1 = M1g ...(i)
From figure (c), T, = M,g ...(ii)

, TiL  Tol
As young’s modulus, Y = Anls = AnLs
Tl TZ T1 T2
R R S
ALI ALZ L1 L Lz L

Mg Mzg . . ..
Lll_ L= LZZ_ 7 [Using (i) and (ii)]

My(Lz - L) = Ma(Ly - L)
M1L2 - MlL = M2L1 - MzL

https://prernaeducation.co.in

011-41659551 | 9312712114



10

11

12

14

15

16

17

18

LM, LM
L(My-My) = LMy - LML = —2-2 1

M, M,
(b)
Adiabatic elasticity E = yP
Forargon £y, =16 P (i)

For hydrogen Ey, = 1.4P" ...(ii)

As elasticity of hydrogen and argon are equal

8
#1.6P=14P=>P'=_P

()

FL L L Ly 73
l= H:)locr—2=>5= L_zxr_%

L 1
or =3
Therefore, strain produced in the two wires will be in the ratio 1:2.
(@)

Fl F

Y= A_Al or Al « ")

or22- 2x2x2=8

alx
Or Al, =8Al; =8 X 1 mm =8 mm
(b)
%4 %

K=p—=—1D =L orTz—p

AV yAT  3aT 3Ka
(©
K= _100 10%atm = 101'N/m? = 10'2dyne/cm?

0.01/100
(b)

Work done in stretching the wire
1
W = 5 x force constant x x?

) . 1 1
For first wire, W; == X kx? = ~kx?

2 2
For second wire, W, = % X 2k X x% = kx?
Hence, Wy =2W,
(b)
AP 1 |4
B =y 7=5 A7 [Ap = constant]
(@)
4
nr
= 0

T

In the given problem, r*0 = constant
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19 (c)
Young’s modulus of wire depends only on the nature of the material of the wire

20 (b)
For most materials, the modulus of rigidity, G is one third of the Young’s modulus, y
G=3yory=3G
sn=3
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A B A A D A B D D B
Q 11 12 13 14 15 16 17 18 19 20
A C A D B C B B A C B
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