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TOpiC .- MECHANICAL PROPERTIES OF SOLIDS

2 (a)
We know that the Poisson’s ratio have the theoretical value

1< <1
- o >

But practically the value of o (Poisson’s ratio) is

0<<1
753

So the Poisson’s ratio cannot have the value 0.7.
3 (b)

l
FZYXAXZ

=F o« r?[Y,l and L are constant]
If diameter is made four times then force required will be 16 times, i.e.16 x 103N

4 (d)
Fl
"l
In the given problem, Y, [ and Al are constants .
~ F xA
Or F= m?or F «xr? ori—:=:—2=%

5 (d)
According to Boyle’s law, p,V, = p1V1
Or p2= P1(Z—:)
Or p;1 =72 x1000/900=80 cm of Hg.
Stress = increase in pressure
=p;-p1=80—-72=8

=1066.4 Nm™
Vi.V, 1000 — 900
Vi = 1000 = 0'1

Volumetric strain =
6 (d)
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If side of the cube is L then V = L3:d7v = 3%
~ % change in volume =3 X (% change in length)
=3X1%=3%
~ Bulk strain, % =0.03
(©
YApl

F/A
Here, Al=xY = L orF=—=
The work is done from 0 to x (change in length),
0+ Al Al
2 2
Work done = Force X distance
_YApAL Al vA(AD? _ YAx?
=L %27 T T

So the average distance =

UA LA T‘BZ 12 3
m=)*F) =oxE =3

(b)

Young’s modulus of wire does not vary with dimension of wire. It is the property of given

material

()

ALZ_D_%_n2

4 1
- nDZXAlorAl ochOIALl_D%_ 1

(d)
Ly =1(1+ apA0) and L1 = [1(1 4+ a1A0)
=(Ly- L1) = (I - 1) + A0(Laz - hay)
Now (Lz - L1) = (lz - ll) SO, lzaz - l1a1 =0
(d)
v Fl

B Apl
Y, l and F are constants.

) 1

ali D3 16

1 Y L 1 2x10t 5 .
Y Y. I LT 12x1017 3 (1)
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Alsol.-1;=0.5 ..(ii)
On solving (i) and (ii) [, = 1.25cm and [y = 0.75 cm

15 (c)
Yn(2R)? " _ Yr(R)*
L T L

11 L L
Equivalent- + - ==+ =

k1=

Since, k1X1 = kzXz =w
Elastic potential energy of the system

1 2 1 2
U= Eklxl + E kzXz

v=g k) + gl
=37 g) T2l

16 ()

Here Axq=Ax,

le Fll
3ay 2 aph

Iy
Fy=3F| X+
I

=3F; x3=09F
17 (c)
1.5 N2

K= ———— =50Nm'!
30 x 103

0.2x10
I = Tm =0.04m
Energy stored =% X 0.20 Xx10x0.04]=0.04]
18 (b)

stress
Young’'s modulus =

strain

As the length of wire get doubled therefore strain = 1
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~Y = strain = 20 x 108N /m?

19 (d)
po FL L YAA
TAn T T
_22x10"x2x10°x0.5x 1073
OrF = >
=1.1 x 10°N
20 (b)

In case of shearing stress there is a change in shape without any change in volume. In case
of hydraulic stress there is a change in volume without any change in shape. In case of
tensile stress there is no change in volume
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A B D D D C B B A
Q 11 12 13 14 15 16 17 18 19 20
A D A D A C D C B D B
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