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ELASTICITY

Thestrain produced in the stretched springis

1) Volume strain 2) Shearing strain

3) Tensilestrain 4) None of the above

A body subjected to strain a number of times does not obey Hooke's law dueto

1) Yield point 2) Breaking stress ~ 3) Elastic fatigue 4) Permanent set

The modulus of easticity isdimensionally equivalent to

1) Stress 2) Surfacetension  3) Strain 4) Coefficient of viscosity
Which of the following substances has the highest elasticity?

1) Rubber 2) Stedl 3) Copper 4) Wood

In the given figure if the dimension of the wires are the same and materials are different

Young'smodulusislessfor

—s exlension X
DA 2)B 3) Both 4) None

A heavy massis attached to a thin wire and iswhirled in a vertical circle. Thewireismost
likely to break

1) When the massiis at the lowest point
2) When massis at the highest point

3) When wireis horizontal

4) When mass is at an angle of cos‘l(ij from upward vertical

NG
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Steel ispreferred for making springs over copper because

1) Young's modulus of steel is more than that of copper

2) Steel is cheaper

3) Young's modulus of copper is more

4) Steel islesslikely to be oxidized

The possible value of Poisson’sratio is

1) 0.9 2)0.8 3) 0.4 41
The breaking stress of a wire depends on

1) Material of awire 2) Shape of cross section
3) Length of the wire 4) Radius of the wire

The property of metals whereby they could be drawn into thin wires beyond their elastic

limit without breaking is
1) Ductility 2) Malleability 3) Elasticity 4) Hardness

When an elastic material with young's modulus'y' is subjected to a stretching stress'S' the

elastic energy stored per unit volume of the material is---

1) YS 2) ﬁ 3) i 4) S
2 2 2Y 2Y
A wire of length 'L" and cross sectional area 'A' is made up of a material of young's

modulus'Y'. If thewireisstretched by 'X' thework doneis

2 2
1) YAX g) YAX 3) YAX? g X
L 2 2L

Theformulafor strain energy per unit volume
a) 1/2 (stress)(strain) b) /2 Y (strain)2

1 1 (strain)
C) — Xy (stress d - x —=
) 5 XY (stress) )5 Xy
1) a, b are correct 2) a, c are correct 3) ¢, d are correct 4) a, b, c are correct
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Four springs of force constants K 1=1000N/m, K»=1500 N/m, K3=2500 N/m and K 4=2000

N/m are subjected to different loads producing same extension. Arrange the springs with

work donein descending order
1) 1234 2)3,4,1,2 33,2,1,4 4)3,4,2,1
Consider the statements A and B and identify the correct answer given below.

A) If the volume of a body remains unchanged, when subjected to tensile strain, the value of
Poisson’sratiois 1/2

B) Phosphor bronze haslow Young's modulus and high rigidity modulus

1) A and B are correct 2) A and B arewrong

3) A iscorrect and B iswrong 4) A iswrong and B isright

The breaking stress of wire depends upon

1) Length of wire 2) radius of wire 3) material of wire  4) shape of cross section
Which of the following affects the elasticity of a substance?

1) Hammering and annealing 2) change in temperature

3) Impurity in substance 4) al of these

Consider an ideal mono-atomic gas of volume at pressure P. The bulk modulus at constant

temperatureis

4 PP
dv

The following four wires are made of the same material subjected to same force arrange

ng 2) P 3 yP

them with their elongationsin ascending order

a) | =50cm and r =0.5mm b) I =100cm and r = Imm
¢) | =200cm and r = 2mm d) | =300cm and r = 3mm
(1) ab,cd (2 c,d,ab 3 adchb (4 d,c b a

(A): Young' smodulusfor a perfectly plastic body is zero.

(R): For aperfectly plastic body, restoring forceis zero.

(1) Both (A) and (R) are true and (R) is the correct explanation of (A)

(2) Both (A) and (R) are true and (R) is not the correct explanation of (A)
(3) (A) istrue but (R) isfalse

(4) (A) isfasebut (R) istrue
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21. (A): Identical springs of steel and copper are equally stretched. More work will be done on
the steel spring.
(R): Steel ismore elastic than copper.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2) Both (A) and (R) are true and (R) is not the correct explanation of (A)
(3) (A) istrue but (R) isfalse (4) (A) isfasebut (R) istrue
22. Assertion (A) : Ductilemetalsareused to preparethin wires.

Reason (R): Inthestress-strain curve of ductile metals, the length between the points

representing elastic limit and breaking point isvery small.

1) Both (A) and (R) are true and (R) is the correct explanation of (A)
2) Both (A) and (R) aretrue and (R) is not correct explanation of (A)
3) (A) istrue but (R) isfalse.

4) (A) isfalsebut (R) istrue.

23. Match thefollowing.

List | List 11
2

(a) Spring constant (o) (e

2 Y

) Ap

b) Tensile strength f) —
® ° ) AV IV
(c) Bulk modulus (g) Breaking stress

(d) Potential energy/ Unit volume  (h) A—LY

(1) &h, b-g, c-f, d-e (2) &g, b-h, c-e, d-f
(3) &€, b-h, c-f, d-g (4) ah, b-e ,c-f, d-g
24. Match thelist | with List 11
List1 List 11
(a) Annealing (e) Increasing the strength of a solid
(b) Compressibility (f) Maximum stress for which an object may not break
(c) Tensilestrength (g) Slow cooling after heating
(d) work hardening (h) Reciprocal of Bulk modulus

(1) &€, b-g, cf, d-h (2) &€, b-f,c-g,d-h  (3) &g, b-f,c-h,d-e (4) ag, b-h, cf, d-e
www.sakshieducation.com
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Consider the statements A and B, identify the correct answer given below:

(A): If thevolume of a body remains unchanged when subjected to tensile strain, the value

of Poisson’sratiois /5.

(B): Phosphor bronze haslow Young's modulus and high rigidity modulus.

1) A and B are correct

3) A iscorrect and B iswrong

Which of the following relationsisnot correct Y = young's modulus, K = bulk modulus, n=

2) A and B are wrong

rigidity modulus, o = poisonsratio

1) VY =9 57 KI(3K +77)

3) Y/3K =(1-20)

)Y/ n=2(1+0c)

4) (YI7) +(YI3K)=3

a) A wireisdtiffer if Y islarge

b) A wireisstiffer if Y issmall

c) A wireisstronger if the breaking stressislarge

d) A wireisstronger if the breaking stressis small.

)b, c

2) b, d 3)a,d

4) A iswrong and B isright

4) ac

a) Spring constant isdirectly proportional to thelength of thewire.

b) The spring constant isdirectly proportional to the cross— sectional area of thewire.

¢) The spring constant isinversely proportional to thelength of the wire.

d) The spring constant isinversely proportional to the cross sectional area of the wire.

b, c

When a very long rod suspended in air, will break under its own weight. The maximum

2)a,b 3)ad

length of therod will depend on

a) Breaking stress
¢) Cross — sectional
Dabc

4)c,d

b) Density
d) Acceleration due to gravity
2)ab,d 3)b,cd dHabcd
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I dentify the correct statements

a) Each time an object is subjected to stress; its internal structure undergoes change in
the cour se of time.

b) Poisson’sratio isa modulus of elasticity.

¢) Rigidity modulusisrelevant for both solidsand liquids.

d) The strength of a material can be improved by incorporating for eign atoms.

Dab 2)ac 3)ad 4) Db, c

When awireisstretched to doubleitslength

a) Stress = Y oung's modulus b) Strain=1

¢) Radiusis haved d) Y = 2 x elastic deformation energy
Dab,c 2)b,c,d 3)acd 4)a b, d
Arrangethefollowing materialsin theincreasing order of elasticity

a) Stedl b) Lead ¢) Rubber d) Glass
1c,b,da 2 abcd 3)adb,c 4)b,dac

Arrange the elastic modulii, stretch modulus (Y), shear modulus (n) and bulk modulus
(K), in the decreasing order for typical materials.
1)Y,n, K 2)Y,K,n 3)K,Y,n AHn K,Y
Arrange the following parameters for elasticity, yield point (Y), Limit of proportionality
(P), range of Hooke'slaw (H) and Breaking stress (B)., in theincreasing order of stress.
1)B,Y,PH 22H,Y,P,B 3)H,P,Y,B 49HH,Y,B,P
Arrange the compressibility of the liquids Mercury (M) Ethyl alcohol (E). Glycerin (G),
and Water (W), in the decreasing order.
1) E, W, G, M )M, G, W, E 3)E, G, W, M HM, W, G, E
Match the following.
List—1 List—11
a) Plastic deformation ) failure of an object after repeated application of stresses
that arewell under itsoriginal breaking strength
b) Elastic fatigue f) Maximum stress that can applied to an object with out its
being per manently defor med
c¢) Elastic Limit g) Ability to deform a great deal be youd the elastic limit
d) Ductility h) when the elastic limit is exceeded and thetension is
removed, therod remainslonger than it was originally
l)a-g,b—-hc-ed-f2)a-f,b—h,c—g,d—e
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3)a—h,b—-e c-f,d-g4)a-h,b-f,c—e d-g
Match the following.

List—1 List—11

a) Annealing €) Increasing the strength of a solid

b) Compressibility f) Maximum stressfor which an object may not break
¢) Tensile strength g) Slow cooling after heating

d) Work hardening h) Reciprocal of Bulk modulus

l)a-e b-g,c—f,d-h2 a-e b-f,c—g,d-—h
3)a-g,b-f,c—h,d-ed)a-g,b—h,c-f,d-e
Assertion (A): A wiremay be stiffer than another wire B. But B may stronger than A.

Reason (R): A high young's modulus does not necessarily imply a high value for the
breaking stress.

1) Both A and R are true, and R is the correct explanation of A
2) Both A and R are true, but R is not the correct explanation of A
3) Alistruebut Risfase 4) Ristruebut Risfase

Assertion (A): To increase the strength of a solid, it is necessary to impede the motion of
dislocation sin its structure. One way is to increase the number of disocations by

hammering the metal or squeezing it between rollers.

Reason (R): The dislocations then become so numerous and tangled together that they

interferewith each other’s motion.

1) Both A and R are true, and R is the correct explanation of A

2) Both A and R are true, but R is not the correct explanation of A
3) Aistruebut Risfalse

4) Ristrue but Risfalse
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Assertion (A): A hippopotamus hasthicker legsfor its size than a mouse does.
Reason (R): The compressive load on the leg bones of an animal depends on its weight,
which in turn varies as the cube L2 of a representative linear dimension L such as its
length or height. The strength of a bone, however, depends on its cross —sectional area
which for similar animals varies as L A large animal must have relatively thicker leg
bones than a small one because L * increases faster than L2
1) Both A and R are true, and R is the correct explanation of A
2) Both A and R are true, but R is not the correct explanation of A
3) Aistruebut Risfalse
4) Ristruebut Risfase
Thearea of cross-section of awireis 10°m2 when its length isincreased by 0.1% atension
of 1000N isproduced. The Young'smodulus of thewire will be ----
1) 1012 Nm—2 2) 1011 Nm—2 3) 109 Nm—2 4) 1010 Nm—2
Thefollowing four wires are made of the same material. Which of these will have the lar gest

elongation when the sametension isapplied?
1) | = 50cm and diameter 0.5mm 2) | =100cm and diameter 1.0mm
3) I = 200cm and diameter 2.0mm 4) | = 300cm and diameter 3.0mm

If stressisnumerically equal to young's modulus the elongation will be
1 - 1 .
1) 2 the original length 2) Ethe original length

3) Equal to the original length 4) Twice the original length

A metallic ring of radius'r' and cross sectional area A isfitted into a wooden circular disc
of radiusR (R >r). If the Young's modulus of the material of theringisY, the force with

which the metal ring expandsis:

1) AR 2 AY(R-1) g Y(R-1) YR

r r Ar AR
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When the tension on a wire is 4N its length is |{. When the tension on the wire is 5N its

length islo. Find itsnatural length.

1) 50, — 40, 2) 40,50, 3) 100, — 8¢, 4) 80, —10¢,

When atension 'F' is applied, the elongation produced in uniform wire of length I, radiusr
ise, when tension 2F is applied, the elongation produced in another uniform wire of length
2l and radius 2r made of same material is

1) 0.5e 2) 1.0e 3) 1.5e 4) 2.0e

Two bars A and B of circular cross section and of same volume made of same material are
subjected to tension. |If the diameter of A is half that of B and if the force applied to both

therodsisthesameand it isin the elastic limit theratio of extension of A to that of B will be

1) 16 2)8 3)4 4) 2
Two wires of same length and thickness are joined end to end. Their Young's modulii are

15x1010pa and 20x1010pa. I the combination is stretched by a certain load, the elongations
of thesewireswill bein theratio

1) 34 2)4:3 3 L1 4) 1:2
Two rods of different materials having coefficients of linear expansion ¢, and ¢, and

Young's modulii Y, and Y, respectively are fixed between two rigid massive walls. The rods

are heated such that they under go the sameincreasein temp. Thereisno bending of rods. I f

a, . o, =2:3. Thethermal stresses developed in thetworodsareequal if Y, : Y, isequal to

14:9 2)3:2 3)9:4 4)2:2
A cubical ball istaken to a depth of 200m in a sea. The decrease in volume observed to be

0.1%. Thebulk modulusof theball is-- (g=10 ms‘z)

1) 2x107 Pa 2) 2x106 Pa 3) 2x109 Pa 4) 1.2x109 Pa

Theincrease in length of a wire on stretching is 0.025%. If its poisonsratio is 0.4, then the

per centage decrease in the diameter is:

1) 0.01 2) 0.02 3) 0.03 4) 0.04
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The breaking stress of steel is 7.9x109 Nm—2 and density of stedl is 7.9x103 kgm—3 and g =
10ms—2. The maximum length of steel wirethat can hang vertically without breakingis
1) 103 m 2)104m 3)102m 4)10°m

A metal cube of side length 8.0 cm has its upper surface displaced with respect to the

bottom by 0.10 mm when a tangential force of 4 x 109N is applied at the top with bottom

surface fixed. Therigidity modulus of the material of the cubeis
1) 4 x 109 N/m2 2) 5x 109 N/m2 3) 8x 109 N/m2 4) 1x 108 N/m2

A load of 1kg weight is attached to one end of a steel wire of cross sectional area 3 and
Young's modulus 10" N/m?. The other end is suspended vertically from a hook on a wall,
and then the load is pulled horizontally and released. When the load passes through its
lowest position the fractional changein length is  (g=10m/s?)

1) 104 2)10-3 3) 108 4) 104

The radii and Young's modulus of two uniform wires A & B arein theratio 2:1 and 1:2
respectively. Both the wires are subjected to the same longitudinal force. If increase in the

length of wire A is1% . Then the percentage increasein length of wireB is
D1 2)15 3)2 4)3

A wire whose cross sectional area is 2 mm? is stretched by 0.1 mm by a certain load. If a
similar wire of triple the area of cross section is stretched by the same load, the elongation

of the second wirewould be
1) 0.33m 2) 0.033mm 3) 0.3mm 4) 0.0033 mm

A wire elongates by | mm when a load W is hanged from it. If the wire goes over a pulley
and two weights W each are hung at the two ends, the elongation of the wire will be (in

mm)
1) zero 2)1/2 3) I 4) 2|

Theincreasein pressure required to decrease the 200 liters volume of a liquid by 0.004%
in k Pais: (bulk modulus of the liquid = 2100 M Pa)

1) 8.4 2) 84 3) 924 4) 168
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59. A copper solid cube of 60mm sideis subjected to a compressible pressure of 2.5 x 107 Pa. If

the bulk modulus of copper is 1.25 x 1011 Pascal, the change in the volume of cubeis
1) -43.2 mm3 2) -43.2m3 3) -43.2cm3 4) -432 mm3

60. When a wire of length 10m is subjected to a force of 100 N along its length , the lateral

strain produced is 0.01X 10-3. The Poisson’s ratio was found to be 0.4. If the area of

cross-section of wireis0.025, itsYoung smodulusis

1) 1.6x 108 N/m2  2) 2.5x 1010 N/m2 3)125x 1011 N/m2  4)16 x 109 N/m2

61. A steel wire of diameter d, area of cross-section A and length 2| is clamped firmly at two
points A and B which are 2| m apart and in the same plane. A body of mass m is hung
from the middle point of wire such that the middle point sags by x lower from original

position. If Young'smodulusisY then misgiven by

1 YAX 1YA® YAX? YAI?

Ehlad 3) 1% 4
2 gl? 2 gx° ) gl® ) gx°

1)

62. A metal rod of Young's modulus 2x1010 Nm-2 undergoes an elastic strain of 0.02% the

energy per unit volume stored in therod in joule/m3 is
1) 400 2) 800 3) 1200 4) 1600

63. The work done in stretching a wire by 1Imm is 2J. The work necessary for stretching
another wire of same material but with double the radius of cross-section and half the

length by Imm isin Joules

1) 16 2)8 3)4 4) Yy
64. Two wires of same radius and length are subjected to the same load. One wire is of steel
and the other is of copper. It the Young's modulus of steel istwice that of copper, theratio
of elastic energy stored per unit volumein steel to that of copper wireis
1) 1.2 2)2:1 3) 1:4 4) 4:1
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A spring of force constant 800N/m has an extension of 5cm. The work done in extending it

from 5cm to 15cm is
1) 16J 2) 8] 3) 32J 4) 24J

A hollow cylinder of inner radius 3 cm and outer radius 5 cm and a solid cylinder of radius
2 cm are subjected to the same force. If they are made of same material and of

same length, then theratio of their elongationsis
Hi1:1 2)1:2 3)1:4 4)2:3

Thelength of arubber cordislq meterswhen thetension is4N and |» meterswhen the the

tension is5N. Thelength in meterswhen thetensionis9 N is
1) 511 -4lo 2)5lo -4l1 3) 911- 8l» 4) 8l - 511

A wire of length 1m and radius 1mm is subjected to aload. The extension is'x' . Thewireis
melted and then drawn into a wire of square cross-section of side Imm. What is its

extension under the same load?

1) 7% 2) X c)
X

4) x

Two wires A & B are identical in shape and size and are stretched by same magnitude of
force. Then the extensions are found to be 0.2% and 0.3% respectively. Find the ratio of

their Young's modulii
1)2:3 2)8 2 3)4:9 4)9:4

One end of a uniform wire of length L and of weight W is attached rigidly to a point in the

roof and a weight W1 is suspended from its lower end. If 'S’ is the area of cross- section of

the wire, then find the stressin thewire at height (3L/4) from itslower end?

1 (w1+(3wl4)j 2 £W+(3w1/4)J 3 W, +Ww 2 (3w1+(wl4)j
S S S
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A light rod of length 200cm is suspended from the ceiling horizontally by means of two
vertical wires of equal length tied to its ends. One of the wires is made of steel and is of
cross-section 0.1sg.cm and the other is of brass of cross-section 0.2 sg.cm. Find the position
along therod at which a weight may be hung to produce (i) equal stressesin both wires and

(ii) equal strainsin both wires.
Ybrass = 10x1011 dyne/cm? and  Ygeq = 20 x 1011 dyne/cm?

1) 133.3cm; 100cm 2) 167cm; 50cm 3) 200cm; 100cm 4) none

A long steel wire of length 'L" is suspended from the ceiling of a room. A sphere of mass'm’

and radius'r1" is attached to the lower end of thewire. the height of the ceiling is (L +2r 1+).

When the sphereis made to oscillate as a pendulum, its lowest point just touches the floor.

The velocity of the sphere at the lowest point will be (L >> rd) and r is the radius of the

wire)

2 2 2
1 ‘/nr ye—Lg 2) Jnr y—Lg 3) ynr e 4) None
m me m

A metal cube of side length 8.0cm hasits upper surface displaced with respect to the bottom

by 0.10 mm when tangential for ce of 4x 104N isapplied at thetop with bottom surface fixed.
Therigidity modulus of the material of the cubeis

1) 4x 109Nm2 2) 5x109Nm2 3) 8x109NmM2 4) 108Nm2

A metal rope of density 6000kgm‘3 has breaking stress 9.8x108 Nm—2. This ropeisused to
measur e the depth of the sea. Then the depth of the sea that can be measured without
breaking is-----

1) 10x103 m 2) 20x103 m 3) 30x103 m 4) 40x103 m
The upper end of a wire of radius 4mm and length 100cm is clamped and its other end is

twisted through an angle of 300 then the angle of shear is

1) 0.0120 2)0.120 3)1.20 4) 120

www.sakshieducation.com



76.

77.

78.

79.

80.

www.sakshieducation.com

A uniform metal rod of 2mmZ cross section is heated from 00C to 200C. The coefficient of

linear expansion of therod is 12x 10-6/°C. Its Young' s modulus of elasticity is 1011 Nm—2.
The energy stored per unit volume of therod is

1) 2880 Jm—3 2) 1500 Jm—3 3) 5760 Jm—3 4) 1440 Jm—3

Two springs of spring constants 1500N/m and 3000 N/m respectively are stretched by the
sameforce. The potential energy possessed by the two will bein theratio

141 2) 1.4 3)21 4) 1:2

One end of a long metallic wire of length L is tied to the ceiling. The other end is tied to
mass less spring of spring constant K.A mass (m) hangs freely from the free end of the
spring. The area of cross-section and Young's modulus of thewireare A and Y respectively.
If the massisdightly pulled down and released it will oscillate with atime period T equal to

k V  YAK \ KL YA

A mass m kg iswhirled in a vertical plane by tying it at the end of a flexible wire of length |
and area of cross section 'A'. When the massis at its lowest position the strain produced in

thewireis, if Young s modulus of thewireis'Y" (if V=4/5g/)

1) AY 2) 6mg 3) 5mg 2) AY
6mg AY AY 5mg
On all the six surfaces of a unit cube, equal tensile force of F is applied. Theincrease in
length of each side will be (Y = Young's modulus, ¢ = Poisson’sratio)
1) - p) J—
Y(1-0) Y(1+o0)
3) F(l;za) 4) Y(lEZO')
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31 42 52 61 7)1 8) 3

13)1 144 153163 17)4 18)2

23)1 24)4 25)3 26)4 274 28)1

33)2 34)3 351 36)3 37)4 39)1

43)3  44)2 45)1 46)2 47)1  48)2

53)2 54)1 553 56)2 57)3 58)2

63)1 64)1 652 66)3 67)2 691

73)2 742 752 76)1  77)3 78)2
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19) 4

20) 2

39) 1

49) 2

59) 1

69) 2

79) 2

10)1

20) 1

30)3
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HINTS

3
41, y= F 10 =10"N/m?
ol

i.e.if — ismore then extension is more
r

stress

43. y=
y strain

_y
4 strain

strain=1

A|_I=1 e=I

w. Fova 2]

27r(R-T)
2rr

F=YA

_YA(R-T)
r

F
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50. k=PV —(NdOV
AV AV
3
0.1/100
51. A|—'=o.025%
AD
—x100
G:Mjazﬁ_
Al/1 Txm‘/
A|§><100
= 0025
%xloo =0.01
9
- |=P.S= 7.9><10 — 105m
dg 7.9x10°x10
F
53. =
A
|
54 e_3mg
| Y
55, Je_fx Y
SA r82 YB
56. ea%

57. In both the cases, the tension in the wire remains the same. So, elongation will be the same.
58, AP=K (ﬂj
\%

APV
K

5. AV =
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61.

For equilibrium,

mg=2Tsiné
. X
Here smeztanezl—

T:Yl_A Al = YA(I +x3)V2 |

YAX?
21?

2 3
From (i) mg = 2Y2A|>2( :( rmz%
g

62. X stressx strain

<|rn
I\)ll—‘

<|rn
I\)ll—‘

(y) (strain)?

strain:%:2><10’4
1.00

E:%x 2%10°x4x10°® = 4 x 102
Vv

E:400 Joule/ m?®
V
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1(F .
63. WZE(K} (strain)(volume)

2
W:%Fe:WocF x\%e Wl

64. —ocy

65. W:%k(xj—xf)

%xsoo [225- 25]x10™* = 400 [200] x 104

W=8J
< 2
66. et & L_ 2 _ 4
r e I~ 5-3 25-9
6 N
e 16 4
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67. Y :F—l

Ae

4 8 d
Al -1) Al -1 Ax-1)

41,-4) =5, -5
5lq-4lp=|

° _ 9% _5x5-9,-9
-1 x—I

5x =9l - 4l

o 9,-45(5,-41,)
5

L 25,-20,

68.

6o, %_%_03_3
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71. Stressin stedl = stressin brass

72.

73.

T L T _A_10° 1
AL A T, A 2x10° 2
Tsx=Tg (2-X)
T 2=x 1 133m
s X 2
strajn:Str%:TS/AS:TB/A?’
y ys yB
—3 1
L_AY, (07 2407y 550y
T, Ay, (2x10°x10")
2
F=T,= +mg
r
2
But F:ﬂ:_y(m e
L
2 2
L r
y(zr?)e=mv? + mgL
mv®=y(zr?)e—mgl
2
m
2
Ve /y(rzr )e—Lg
m
&F _F _F
AS L& Le
L L
4
4x10 = 5x 109 N/m?2

1 8x102x10x10°"
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_ Breaking stress  9.8x10°
oun dg 6000x9.8

74. |
75. Lo=r@=¢=sherightangle

6 = Twist angle

1.6 _ 4x10°x30°

= =0.0120
L 100x1072

¢

76. Energy per unit volume

=%>< streesx strain =1§><Y (a® At?) =%><10“><12><10‘6><4><102><12>< 10° =2880Jm3

1

spring =E

f2

ke?=—
2k

77. PE
F =const

PE 1

k

PE1:PEo=ko:k1=2:1

K YA
78, Ki=— L ___YAK
K YA T YATKL

L
m(YA+KkL)
~T=2r|—=

YAK

79. When massis at lowest position tension in wire = 6mg

Elongation =e=il =6_mgl
AY AY

80. Tensile strain on each face= 5
—20F

Lateral strain due to the other two forces acting on perpendicular faces= -

Total increasein length= @ - 20)5
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