DPP

DAILY PRACTICE PROBLEMS

CLASS : XITH

Soluti SUBJECT : PHYSICS
DATE : olutions DPP NO.: 9

TOpiC .- MECHANICAL PROPERTIES OF SOLIDS

2 (d)
FL
Young’s modulus Y = =
YAl
or F= e
or Fx Aor F cr?or F o d?
Fy di
F, 7 d3

Given, dy =d, d, = 2d, F{ = 200N
200 (d)? 1
Fo = @d)? " 4

or F;=4x200=800N

3 (b)

F = force developed

=YA « (A0)

=10 x 10* x 10° x 100 = 10*N
4 (c)

For cylinder A,

4
T= mr 0

21

For cylinder B, 7=

mr*e’ m(2r)*(6 —0)
21 21
0'=220
6 (d)

FL 1
= [ « —[F,L and Y are constant]

r

an(2r)*(6 — 0"
21

ll T22 2
n=(r) ==
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(a)
Thermal stress = YaA®@
=1.2x 10" x 1.1 x 10 x (20 — 10) = 1.32 x 10’N/m?

(b)

Bulk modulus K = A—IIZV
A

KAV
Ap = Vv
Ap = 2100 10° % 0.008 84 kP
p= 200 = a
(d)
F/A
Al

Given, F/A = stress = 3.18 X 108Nm>2
l=1m, Y =2x 10""Nm=

IF/A 1x3.18x108
ar=L4 —— =159 x10%m = 1.59mm
Y 2x10
(c)

Isothermal elasticity K; = P = latm = 1.013 x 10° N/m?
(@)
) — e
Young’'s modulus, Y = v
l mg

l 1x10

L 3x10°x101
=0.3x10%
(b)

Y 2471
T2+ " T 20+
Or1+o0=120r 0=0.2
(9
From figure the increase in length Al = (PR + RQ) - PQ
=2PR - PQ
=2(2 +x2)"* - 21=21(1 + ,;_22)1/2 -2

- 21[1 +§’l‘—] _20

= x%/1 ( By Binomial theorem)
Strain = Al/2l = x%/21?
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Work done on the wire to strain it will be stored as energy which is converted to heat.

Therefore, the temperature increases.

(@)

Because dimension of invar does not vary with temperature

(9
P
Bulk modulus, B = — [C9)

- ve sign shows that with an increase in pressure, a decrease in volume occurs

Compressibility, k = % = — IAJ—Z

Decrease in volume, AV = PVk
=4x10"x1x6x 1010 =24 x 103 litre
=24 %103 x 103cm3 =24 cc

(@)

Shearing modulus of cube

_FL
=7

_ 8x10°x40x107

(40 x 102 x (0.1 X 107)
(d)
Y =
(b)
K=Yry=20x10""%x3x101=60N/m
=6 x 10°N/A

X

or force constant =

~| t~

F YA
l L

|

=2 x 10°Nm>2
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D B C C D A B C D
Q 11 12 13 14 15 16 17 18 19 20
A C A B C C A C A D B
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