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Mechanical Properties of
Solids

o Topic-1: Hooke's Law & Young's Modulus
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TN B sy - ; as shown in figure. The angles subtended by copper and
(‘::7/ 1 NOR Dectarmdiieme ‘ steel wires with ceiling are 30° and 60°, respectively. If
1.  Oneend ofahorizontal thick copper wire of length 2L and elongation in copper wire is and elongation in steel wire

radius 2R is welded to an end of another horizontal thin Al
copper wire of length L and radius R. When the arrangement is (Al;), then the ratio ﬁ“ is
is stretched by applying forces at two ends, the ratio of the :
elongation in the thin wire to that in the thick wire is [Young’s modulus for copper and steel are 1x10"N / m?
[Adv. 2013] and 2x 10"N/ m? , respectively.] [Adv. 2019]
(@ 025 (b) 050 (c) 200 (d) 4.00 SO
2.  The adjacent graph shows the estension (A/) of a wire of L {60° o
length 1 m suspended from the top of a roof at one end = ﬁ Copper wire
and with a load 7 connected to the other end. If the cross- ‘
sectional area of the wire is 10~ m?, calculate the Young’s Block
modulus of the material of the wire. [2003S] : ‘
x@ 6 MCQs with One or More Than One Correct
(@ 2x10"'N/m Al(x10™*m) = g
\ 5. Inplotting stress versus strain curves for two materials P

(b) 2x10''N/m 4 and Q,a student by mistake puts strain on the y-axis and

3 stress on the x-axis as shown in the figure. Then the correct
() 3x102N/m 2 statement(s) is (are) [Ady. 2015]
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3.  The following four wires are made of the same material.
Which of these will have the largest extension when the

same tension is applied ? [1981-2 Marks] - s
(@) length=50cm, diameter = 0.5 mm (Z Q
(b) length= 100 cm, diameter=1 mm
(¢) length= 200 cm, diameter =2 mm
(d) length=300cm, diameter =3 mm. Stress
(;g: 2 Integer Value Correct Type (@) P has more tensile strength than Q

4.  Ablock of weight 100N is suspended by copper and steel (Bh o e e =

wires of same cross sectional area 0.5¢cm? and, length m (¢) Pismore brittlethan O
and Im, respectively. Their other ends are fixed on a ceiling (d) The Young's modulus of P is more than that of 0
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Topic-2: Bulk & Rigidity Modulus and Work Done in Stretching a Wire

A wire of length L and cross sectional area 4 is made ofa

material of Young’s modulus Y. If the wire is stretched by
an amount x, the work done is.................. [1987 - 2 Marks]
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Topic-1 : Hooke's Law & Young's Modulus

2. () 3. (@ 4. @ 5 (b

.

Topic-2 : Bulk & Rigidity Modulus and Work Done in Stretching a Wire




Hints & Solutions
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- @ Topic-1: Hooke's Law & Young's Modulus AAI AY
=) Here, 4, = 4,
F/A
1. (¢) Using, Y= / A_IC: L x L x ¥ gl 5 [3_ x(gj=2
A/t Alyi o) 1l ST Jo A 4B ) gt Jal 2
F/z(2R)> F/nR? AL 5 5.  (a,b) From graph, the maximum stress that P can withstand
= Al /20 & AL, /L AL, before breaking is greater than Q.
. pfal F ¢ __ 2 s
2. USINpRIS =pme - g~ 5 oaimine w05t gl e e T TR ol o
Ml e i TR TR x|
(strain P) Ar
=2x10''N/m?. Max g
T/A Tx¢ T ’ (strain Q) peeceeea Al
X 2
. i Y= ST - —_ — Xi— =
e VT g At AxY YXA oot . :
T . 7 f? Max
Al oc ﬁ [ e 1S constantj o e s;rfe:;s
16 stress of Q
T ! : The strain of P is more than Q therefore P is more ductile.
% is largest in (a) hence largest extension.
stress
4. (2) Given: 1l = \/5 m [ =1m ¥ =1x 10! N/m2 - Y= R So a given strain, stress is more for Q.
and Y, =2 x 10! N/m2. AV
At equilibrium, 7, cos 60° = T, cos 30° C_E}i\ Topic-2: Bulk & Rigidity Modulus and Work
g =) Done in Stretching a Wire
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Work done, W = Esz

L8
T Z Sk
s where K = —L— and x = extension in wire
¥ xi0't

and C=—— 1(Y4) 2
Y, 2x10 Hmiohsmel s
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