NUMERICAL PROBLEMS

with a diameter of 0.25 cm is stretched

Problem 16.1 A 1.50cm length of pianos wire
: o mass to one end. How far is wire stretched?

€=15cm=0.015m d=0.25cm=25x10"m

r=2=1.25x 103 m m =10 Kg Extensione =? |
In this question, material of which wire is made, is not mentioned. 50 answer may
not match with the textbook. Now, in order to solve it, we assume that pi

By Definition, Young’s modulus is . p
_ stress _ E Tensile Stress = 1
~ strain - Ae ;

Re-arranging, we get Tensile Strain = 7

e=r (1)
TAY

F=mg=10x9.8=98N

A=nr‘=3.14x(1.25x10'3)2=4.9K662racademy.com

Putting all the values ineq (1) we g
_ (98)(0.015) _ 6
e'(4.9x10-")(20x101“)-1'5’(10 m

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

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

cable when the stress is applied?

£=12m e=1.2x10"m 0=8x10*N/m? E,=?

. 1 g
Strain energy per unit volume E , = . (Stress x Strain)
(1.2x107%)
12

1 ey_1 8
Ev-z(ox‘,)-z(leD X
E,=4000) m?

€=05m r=1cm=0.01lm F=10°N
(a) Stressa=? (b) Strain & =;? (c) Extension e = ?
F_F 10
(a) Stress O AT wrI 314x (001)2
_ s N
003X oung’s modulus ¥ = 20 x 10
tress a
(b) Young’s modulus Y == or steel (textbook page 243)
_o_032x108
€=y 2021010
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(c) Strain € =§

€=ex€=(1.6x10")(0.50)=8x10"
problem 16.4 A cable has an un-stretched |e gth o ) )=8x10°m

20* meter when a stress of 6.4 x 10* N/m? s a
unit volume in the cable when this stress in ar

JIET

——

g=12m e=1.2x10"m ifo=6.4x10"lz thenE, =7
m

Strain energy per unit volume E,= % ( stress x strain )
. 1 e
Ev . 5 ( oX E )

1 2y 10~
Eo=>(6.4x10°x 221 )y 324103 m?
Problem 16.5 Young's Modulus for a particular wood is 1 x 10'° N/m? A wooden

N
Y=10" —3 £=42cm=042m A=2x10°m?
m =100 Kg (a) Stress on eachlego=? (b)e=?

(a) Stress on each leg is same as stress on all the four legs of chair. Hence

F m 100x9.8 N
Stress g=-=24 =5x10°-

A~ A 2x10-3

af
e

(b) Young’s modulus Y=

m | Q

(as strain € = % )

of (5x10°)(042)
Ty 1010

Re-arranging e =2.1x10°m

Problem 16.6 A force of 1.5 x 10° N causes a strain of 1.4 x 10* in a steel cable of
ross-sectional area 4.8 x 10" m’. (a) What is the Young’s Modulus of steel cable? (b
tress strain eraph is linear for this cable. Calculate strain energy per unit volume

F=15x104N Straine=1.4x10*  A=4.8x10"m?
(a)Y=? (b) E, = ?if straine / = 10

stress_o_ F _ 1.5x104 N
() Young’s modulus ¥ = strain ¢ €A (14x107%)(48x10-%) " 2.2x10" e

(b) Strain energy per unit volume
E, = % ( stress x strain )

1. F 1, 15x10°
E\f:E‘;xel) =E(Wx104)=1.56x1031m.3
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