NUMERICAL PROBLEMS

is stretched

€=15cm=0.015m d=025cm=2.5x10"m
r=22125x10"m m =10 Kg Extension e = ?

In this question, material of which wire i

not match with the textbook. Now, in order to solve it, we assume that

By Definition, Young’s modulus is F
_stress _F & Tensile Stress =~
" strain Ae e
Re-arranging, we get Tensile Strain = 7
EIN LT B (1) L—
AY

F=mg=10x9.8=98N
A=nr’=3.14x(1.25x10%)2=4.9x 10° m?

Putting all the values in eq (1) we get

(98)(0.015) .
= - =1.5x10%m
(49x10-%)(20x1010)

e
Problem 16.2 A cable has a length o 12 m and is stretched by 1.2x10* m when 2

2 is applied. What is the strain energy per unit volume in the

cable when the stress is applied?

€=12m e=12x10"m c=8x10°N/m*> E,=?

: 1 :
Strain energy per unit volume E , = 2 (Stress x Strain)
(12x107%)

el Sy ot 8
E,-z(ox{)) 2(8x10 X
E,=4000) m?

=05m r=1cm = 0.01m F=10°N

(a) Stresso =7 . (:.l) Strain slz;? (c) Extension e = ?

(a) Stress TA mr? 314x (001)2 .
e it

(b) Young’s modulus Y =" =~
iRl S i




e
(c) Strain €=

g=12m e=12x10"m

if o =6.4x10° : thenE,=?

m#*

Eu= (1.2x10

~(6.4%10°x ')=3.2x10* ) m?

hair has four legs each of length 42 ¢cm and cross sectional area 2x10° m

has a mass of 100 kg. (a) What is the stress on each leg of the chair when Hamza

N
Y=1ol°m € =42cm =0.42m A=2x10%m?

m =100 Kg (a) Stress on each lego =? (b)e=?
(a) Stress on each leg is same as stress on all the four legs of chair. Hence

F mg 100x98 N
=—z=—= -=5x10°—
. 94" 4 zz10-® m?
o of ! e
(b) Young’s modulus Yams— (as strain € = %)
of¢ (5x10°)(042) 3
Re-arranging s 1010 =2.1x10°m

stored in cable when cable has strain of 1x 10°.
S0lution

F=15x10*N Strain € = 1.4 x10 " A =4.8x10* m?
(a)y=2 (b) E, = ? if straine / = 10"
stress o _F 15x10%

3 R N
(a) YDUng’s modulus Y= strain -; T A (14x10~*)(48x10 -4 ) *advio* _np

(b) Strain energy per unit volume
E, = -;- ( stress x strain )
1,15x10*%

1, F ;
Ev=5(-‘;)(£”) i Wx104)=1.56x1031m'3




