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PHYSICS

Chapter - 8

Mechanical Properties of
| Solid

Part -4
Exercise (Q.1-16)

Alok Gaur
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Q.1 A steel wire of length 4.7 m and cross-sectional
area 3.0 x 10~ m? stretches by the same
amount as a copper wire of length 3.5 m and
crassssectional area of 4.0 x 10> m? under a
givendoad. What is the ratio of the Young's

modulus of steel to that of copper?
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Q.1 A steel wire of length 4.7 m and cross-sectional
A Pg =
. area 3.0 x 10— m? stretches by the same

" DY 51 ¢ ,
f/l % 9 amount as a copper wire of length 3.5 m and
< q ' i
-4 crassssectional area of 4.0 x 10> m? under a
AS\IS t‘-\/c. A e~
- givendoad. What is the ratio of the Young's

—<x35 \modulus of steel to that of copper?
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Slepe oF Q.2 Figure shows the strain-stress curve for a

9 s—-& W' gjven material. What are (a) Young's modulus

and (b) approximate yield strength for this
\W

l, \E | SoX iy material?
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Q.3 The stress-strain graphs for materials A and

? B are shown in Figure. Slspe, > Slepeg
? W B/ -
‘, Strain Strain
9 . The graphs are drawn to the same scale.
(a) Which of the materials has the greater

Young's modulus?
i (b) Which of the two is the stronger material?
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Which of the materials has the greater
Young's modulus?
Answer : In the two graphs it is that given

that stress for A is more than that of B.
Stress

Strain

Therefore, material A has greater Young's

As, Yolng s modulus =

modulus.
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(b) Which of the two is the stronger material?
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(b) Which of the two is the stronger material?

Answer : The strength of a material is

determined by the amount of stress required

for/fracturing a material, corresponding to its
? fracture point.
l, Fracttire point is defined as the extreme point
= In a stress-strain curve.
9 From the graph it is clear that material A can

withstand more strain than material B.
Therefore, material A is stronger than
i material B.
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Q.4 Read the following two statements below

carefully and state, with reasons, if it is true

. or false.
o (a)/ The Young's modulus of rubber is greater
I than that of steel; F
9 (b) The stretching of a-eeil is determined by its
9 . shear modulus.
- T




migsiongyan
oA e EXERCISE isiongyan

€)

The Young's modulus of rubber is greater
than that of steel;

Answer : The given statement is false.
Asthere is more strain in rubber than steel
ahd modulus of elasticity is inversely
proportional to strain. Therefore, the
Young's modulus of steel is greater than

that of rubber.
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(b) The stretching of a coil is determined by its
9 shear modulus.
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(b) The stretching of a coil is determined by its
9 shear modulus.

Answer : The given statement is true.

‘, Asthe shear modulus of a coil relates with
- the change in shape of the coil and the
9 stretching of coil changes its shape without
9 . any change in the length. Therefore, the
- shear modulus of elasticity is involved.

Hence the stretching of a coil is determined

il by its shear modulus.
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Q.5 Two wires of diameter 0.25 cm, one made

=

‘, of steel and the other made of brass are
N

h-u——l'_'\__)

loaded as shown in Figure The unloaded
‘, length of steel wire is 1.5 m and that of

- brasswire is 1.0 m. Compute the

, elongations of thesteeland 44114414171

. . - ¥
the brass wires. Lg=rsm L5 m
Steel

Bl 40kg

93':“}‘/\ 1.0 m

Brass

m B 6.0ke
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Q.6 The edge of an aluminium cube is 10 cm

Y e— = e,
9 = long. One face of the cube is firmly fixed to
- a vertical wall. A mass of 100 kg is then
‘, . attached to the opposite face of the cube.
[ o
C C‘_%’%jThe shear modulus of aluminium is 25 GPa.
23X \o P4
, \ What is the vertical deflection of this face?
= 29 i 5 HE
9 =7 At X = M X
X< ) 5™ X Ze e

" RANERLGE)




( migsionqgyan
Qo-tlpca \ Foundation EXE R Is E m’“ isiongyan

Q.7 Four identical hollow cylindrical columns of

9 6 7 mild steel support a big structure of mass
- U UJ 4 /! 50,000 kg. The inner and outer radii of each
F~ _$b6sD X | o)
l, T b column are 30 and 60 cm respectively.
\(__ S4<sS
C St Assuming the load distribution to be
9 e {&—_ uniform, calculate the compressional strain
. 3 of each column. S 74\1::?
€= Q_:_:___ __.-——-—'—'-__)r"
El AN ISR P EVCE
Q:__S\GG‘G‘QQ_‘_ VR _LQ;L_‘\L‘;M
I TUREFRFTS Y 3 20 Moy ~ 36
€= % x;5¢ = I




migsiongyan
T EXERCISE isicngyan

Q.8 A piece of copper having a rectangular

cross-section of 15.2 mm x 19.1 mm is

oulled in tension with 44,500 N force,
o producing only elastic deformation.

C Calcuykate the resulting strain?
l, =~ E%“:.‘; _ bycso

= 15 2 X017 toéx(th:”
, o qqulb
B — 206 X\S
S Hus visS = YR AW
O

=
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Q.9 A steel cable with a radius of 1.5 cm

supports a chairlift at a ski area. If the

. maximum stress is not to exceed 102 N m>,
‘, what is the maximum load the cable can
= SUpp@rt? ~ = LSRG T 80
9 A= T\ X Q.q‘%\?’)ﬁ‘_ O =10 /Q’AL
9 - e Fﬁ e
F~ «n -
Bl o L{ﬁ%ﬁ W 2IX\D
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Q.10 Arigid bar of mass 15 kg is supported

AN A
2

symmetrically by three wires each 2.0 m

long. Those at each end are of copper and
the middle one is of iron. Determine the
ratios of their diameters if each is to have

the same tension.
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0.11 A 14.5 kg mass, fastened to the end of a
= vl N~

steel wire of unstretched length 1.0 m, is

_ whirled in a vertical circle with an angular
/DD - | E{V/S .
‘, A- ooétiar Vvelodity of 2 rev/s at the bottom of the

m <L circle. The cross-sectional area of the wire

is 0.065 cm?. Calculate the elongation of
the wire when the mass is at the lowest
£
omt of its path M_;-—p;%
— WA ¥ T =320\
T = ;'31 = S e:g T s
21?—*‘%\:-77 N = W g™

EEEYESA'Y
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V!
‘, © m='" the following data: Initial volume = 100.0
= P=eoX 12 pyq ——
V,c 2 oo ¢ A Ii’gia, Pressure increase = 100.0 atm(1 atm
9 Y = 1.013 x 10° Pa), Final volume = 100.5 litre.
= (Aav Compare the bulk modulus of water with

9 - fw?‘oxfwxﬁthat of air (at constant temperature).
= Ty g8

Explain in simple terms why the ratio is so

1arge.  AV: o5 g AW
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Q.13 What is the density of water at a depth

where pressure is 80.0 atm, given that its

density at the surface is 1.03 x 103 kg m=3?

? GakdY)
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Q.14 Compute the fractional change in volume
of a glass slab, when subjected to a

hydraulic pressure of 10 atm.

aN = \V/
[
% - \,ax\.mx\ET
N\ e =
B “%Qt
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Q.15 Determine the volume contraction of a
solid copper cube, 10 cm on an edge, when
subjected to a hydraulic pressure of 7.0 x
108 Pa.

Ny - PV
% -—'QD_-

G -
Ay - TXlo X lo X o
B
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Q.16 How much should the pressure on a litre

of water be changed to compress it by
— N —

L
0.10%? carry one quarter of the load.
OVEY B0 ofl 17 = lo
, v e | ef foocod
- |
2 o5 | @
: f=?
%": \l' _ ')L L\]‘
? NS
%:g__ = 2N\ X\ 2
\I/\I = )
m — xR
—




