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TOpiC .- MECHANICAL PROPERTIES OF SOLIDS
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2 (a)
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3 (d)
Force
Stress =
rea

In the present case, force applied and area of cross-section of wires are same, therefore

stress has to be the same
Stress

Strain =

Since the Young’s modulus of steel wire is greater than the copper wire, therefore, strain in
case of steel wire is less than that in case of copper wire
5 (a)
F 5 x 10°

n=5= =5 x 10"Nm™
AB 100 x 10*x 0.001

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



Y
v _ L
v =raog

%4
1 av .
Ifo= —-then-=0ie K=o
7 (d
Poisson’s ratio is 0.5 so there is no change in the volume.
8 (a)

FL 1000 x 100

=—=——-——=10""N/m?
Al 10°x 0.1 /
9 (d)
p hPY
K= =>K =
AV 0.1 x 102
"V
Kx01x10?% 9x10%x 103
h = = 3 =90m
Py 10° x 10
10 (c)
. FL
Increase in lengthl = ——
FL
or l = T r?Y
Percent increase in length
A : 100 d
X =—X =
L nr?y

Here, same longitudinal force is applied.

AX1 r2)2 Y
so, 3= () (7)
AX2 1 Y1

1 n2 2 1 2

= Q=1x2

AX2 2 1 4 1
1 1

A¥z T 2
Ax;=1X2=2%
11 (a)
F=YAaT;
Fou_ deu_3
FFe B AFe B 2
13 (b)
At point b, yielding of material starts
14 (c)
Restoring force is zero at mean position

F
F=—Kx+ Fg=0 = —Kx + Fg=x = 70

. : : : F
i.e. the particle will oscillate about x = ;0
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(b)

. F
Strain « Stress o<

. A (r\2 a2 16
Ratio of strain _Al_(_) _(_) =

(b)
1 _ AV/V ﬂ _ 1
K~ AP or 72 Ap [E]

or 47 x 100 = 10° x 8 x 10”2 x 100 = 8 x 10°5

(a)
y— F/A train F
"~ Strain —strain = AY
(b)
Fe (dU)
— \dx

In the region BC slope of the graph is positive
~ F = negative L.e. force is attractive in nature
In the region AB slope of the graph is negative
~ F = positive i.e. force is repulsive in nature
(a)

Total work done in the stretching a string

1
= E X stress X strain X volume

. L1 .
Hence, the work done per unit volume is ;(stress X strain).

This work is stored as the potential energy in the string.
(b)
FL 4FL
Y = —= —
Al g2l
Where L = length of the wire
[ = elongation of the wire
d = diameter of the wire
substituting the values, we get Y = 2 x 101N /m?
AY Ad Al B (0.0 1) 0.05 9

>y =gt TN 0a) 08 T w0

;F=mg

:>Ay=i><y=i><2><1011=02><1011N/m2
80 80 '
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B A D C A A D A D C
Q. 11 12 13 14 15 16 17 18 19 20
A A C B C B B A B A B
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