s
('ZC HEMPRREHIS
\ -
LimYC

Deformation of Solids
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

19 In siress-sirain expadments on metal wires, the stress axis is oftlen marked in units of 10° Pa and
the strain axis is marked as a percaniage. This is ghown for a particukar wirs in the diagram.

3_
strass/ 10°Pa
2--

1 —

|]'||||i
6 1 2 3 4 5

strain/ ¥

What is the value of the YWoung modulus for the material of the wire?
A BO=10Pa B 75«=10°Pa € 15=10"Pa D &O0=10°Pa

20 A spring is compressed by a force. The graph shows the compressing force F plotted against the
langth L of the spring.

12 -
FIN 10 [ ]
g-— 1
&
h W
op |
[
0 1
40 50 &0 Fill &0 a0 100
Limm
What is the spring constant of this spring?
A 02ZNm™ B SNm’ C 100Nm™ D 200Nm™
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21 Which graph represents the force-extension relationship of a rubber band that is stretched almost
to its breaking point?

A B
Iy !
force force
0 » 0 -
0 extension 0 exiension
C O
F Y
force force 1
0 - 0 / -
0 extension 0 extension
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19 A spring is compressad by a forca. The graph shows the compressing force F plotted against the
lemgth L of the spring.

121\\“
FiM 10

8
E 1
4 | [~ |
= : l’i
D 1 [ ] IF T
40 50 B0 70 &0 S0 100
L7 mm
What iz the spring constant of this spring?
A 02Nm’ B SNm’ C 100Nm™ D 200Nm™

October/November 2010 (11)

22 A wire consists of a 3.0m length of metal X joined to a 1.0m length of metal ¥.

The cross-sechonal area of the wire is uniform.
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A load hung from the wire causes metal X to strefch by 1.5 mm and metal ¥ to stretch by 1.0mm

The same load is then hung from a second wire of the same cross-gection, consisting of 1.0m of
meial X and 3.0m of matal .

What is the total extension of this second wirg?
A 2.5mm B 3.5mm C 48mm D S5.0mm

October/November 2010 (12)

21 Two wiras P and O ara made from the same matarial.

Wire P is inifially twice the diameter and twice the length of wire Q. The same force, applied o
each wire, causes the wires 1o extend elastically.

What is the ratio of the extension in P 1o that in GF

A% B 1 c 2 D 4

+6018 - 375 2833 www.chempraxis.com.my
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22 To determine the mass of food in a pan, a scale iz used (hat has high sensitivity for small masses
but kow sensitivity for large masses,

To do this, two springs are used, each with a different spring constant k. Ome of the springs has a
low springg constant and the other has a high spring constant.

Which arrangement of springs would be suitable’?

AT TS S SSS

__— ngid box

high k high k

D
CLL L L LLELL L

rigid box low k high k
,-"Lx
N
5

+6018 - 375 2833 www.chempraxis.com.my



LimYC

May/June 2011 (11)

20 A long, thin metal wire s suspended from a fiked suppord and hangs vertically, Masses are
suspended from ils lower end,

The koad on the lower end is increased from zero and then decreased again back to zero.

The diagram shows the forcg-extension graph produced.

axtension

Whare on the graph would the alastic limit be found?

exactly al point 5

2o 0 m P

exactly at point T

anywhere batween paoint R and point S
beyond point 3 but before point T

21 The Yourng modulus £ can be determined from measurements made when a wire is streichead,

Which quantities would be measured in order to determine E'7

A mass of onginal length , : . .

siretching load of wira diameter of wire extension of wire
B mass of new length cross-sectional . a

stretching load of wira i abria diameter of wire
C maszs of wire original length cross-sachonal new length

of wire area of wire of wire
[} riew th
mass of wire of la.ng diameter of wire extension of wire
wire

+6018 -375 2833
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23 The behaviour of a wire under tensile stress may be descnbed in lerms of the Young modulus E
af the material of the wire and of the force per unit extension k of the wire,

For a wire of length L and cross-sectional area 4, what is the relation between £ and k7

A = KA kL L
A.E=H_ BEI_ CE=A DE=M

24 The diagram shows the structure of part of 3 matiress,

spring—{g | layer 1

_—layer 2

The manufacturer wants 1o design a softer mattress (one which will compress mone for the sama
load).

Which change will not have the desired effect?
using morne layers of springs
uging more springs per unit area

using springs with a smaller spring constant

o o @ P

using springs made from wire wilh a smaller Young modulus

+6018 - 375 2833 www.chempraxis.com.my
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23 The Young modulus of steal is datermined wsing a length of steel wire and is found to have tha
valua E,

Another experiment is caried out using a wire of the same steel, but of hall the lenglh and half
iz diimeler,

What valwe is oblained for ihe Young modulus in the second experiment?

A

E B E c 2E D 4E

24 A rubber band is stretched and then relaxed Lo its original length. The diagram shows e
force-extension graph for this process.

! 0

force

areg X —
-area

axfension

As the force ig increased, the curve follows the path OPQ to exdension &, As the force s reduced,
the curve follows the path QRO to relwm lo Zero exlension.

The area labelled X is between the curves OFQ and QRO. The area labelled Y is bounded by the
curve QRO and the horizontal axis.

Which statement about the process s cormmect?

A

B
c
D

Area X is tha anergy which heats the band as if is streiched o &.

{Area X + arsa ) is the minimum energy required Lo stratch the band to e.

Area X s the elastic potential energy siored in the band when it is stretched o e.
(Area Y — area X) is the net work done on the band during the process.

+6018 - 375 2833 www.chempraxis.com.my
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25 Whean descnbing the behaviour of a spring, the spring constant is used.
Different loads are used o extand the spring by different amaounts.
Ta find the spring constant, which quantities are required?

the elashc it and the loads

the elastic limit, extensions and the length of the spring

(1]

the loads and the extensions of the spring
the loads and the length of the spring

=)

26 A metal cube of side !is placed in a vice and compressed elastically by two opposing forces F,

ey —

F— [ e
N
| I I_.N‘I'I'IEllﬂl cube
How will Al the amaount of compression, relate o 17
A Mﬂrli B :'.h: C Alxl D AlxzF

October/November 2011 (12)

21 The graph shows the relationship between stress and strain for three wires of the same linear
dimensions but made from different materials.

P
stress Q

strain
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Which statemenis ang commect?

1  The extension of P is approximately twice that of C for the same siress.,
2  The ratic of tha Young modulus for P to that of Q is approximately twio,
3 For strain less than 0.1, R obeys Hooke's law.

A 1, 2and3 B t1and3only € Zand3only D 2only

22 The graph shows the effect of applying a force of up to 5N 1o a spring.

14 -
spring lemgth focm

114

10 ,
0 5
force N
What is the tolal increase in length produced by a 7 N force, assuming the spring obeys Hooke's
law?
A 42cm B 5&6cm C 152cm D 19.6cm

10
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23 The following force-exdension graphs are drawn 1o the same scale,

Which graph reprasents the deformed object with the greatest amount of elastic polential energy?

A B
i
force: force
] = 0 *
L extension o extension
o D
#
forca force
o 0 -
0 axtension L exlension

May/June 2012 (11)

23 Which property of a metal wire depends on its Young modulus?
A ductility
B elastic limil
G spring constant
D

uttimate tenslle stress

11
+6018 - 375 2833 www.chempraxis.com.my
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24 The diagram shows a wire of diameter D and length L thal is firmly clamped at one end bebween
b blocks of wood, A load is applied to the wire which causes il to exlend by an amount x,

m__-hhm:i of wood

Wi

o

@____- lod

By how miuch would a wine of the same materal, bul of diameter 20 and kenglh 3L, extend whan
the same load is apphied?

A ix B x G

D 2x

2

bt e
=

25 What is represented by the gradienl of a graph of forca (vertical axis) against extension
(horizontal axis)?

A olastc limit
B spring constant
C stress

D Young modulus

May/June 2012 (12)

24 The graph is a force-axtension graph for a wire that is baing siratched.

0 H
forcerN e —— aEEEREE LS
204+ f | HH

15-HHHH

_"‘ H
5 g R 1
{ ! | !

5 r’ SR

L1 5 10 15 20
extension/ mm

10

12
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How much work needs to be done by the tensile force, to two significant figures, to cause an
extension of 7.0mm?

A 0.088J B 0.12J C 053J D 120J

25 A wire stretches 8mm under a load of 60N.

A second wire of the same material, with half the diameter and a quarter of the original length of
the first wire, is stretched by the same load.

Assuming that Hooke's law Is obeyed, whal s the extension of this wire?

A 1mm B 4mm C 8mm D 16mm

May/June 2012 (13)

21 The diagram shows a wire of diameter O and length L that s fitmly clamped at one end between
two blocks of wood. A load is applied to the wire which causes it 1o extend by an amount x,

E“'E - Blocks of wood

- Wire

——load

By how much would a wire of the same material, bul of diameter 20 and length 3L, extend when
the same load is applied?

2 3 £ 3
A ix B 3x C ix D ix

22 Which proparty of a metal wire depends on its Young modulus?
A ductility
B elastic limit
C spring constant
D

ultimate tensile stress

13
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23 Thres springs are arranged vertically as shown.

"__"'_.-'.__.':.-' "__.-':_.-"'__.-'. _.-'_.":__.-"'.-
Q

P

l W
Springs P and Q are identical and have spring constant k. Spring R has spring constant 3k,

Whalt iz the increase in the overall length of the arangement when a force W is applied as

shown 7
A =W B 4W c Liw D 4kW
6 k 3k 2

24 The diagram shows the stress-strain graph for bwo wires X and ¥ of different materials up to their
breaking points. Both wires hawve the same initial dimansions.

sirass X

slraln

¥which statemant 15 not cormact?

haterial X extends elastically.

Material X extends more than material ¥ when loaded with the same force.
ilaterial X has a larger ultimale tensile strass.

Matariad X is brittle.

2 0 m @

14
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25 A sleel wire and a brass wire are joined end to end and are hung verically with the steel wire

attachied 1o a point on the cailing. The steal wine s bwica as long as the brass wire and has half
the diameater.

A large mass is hung from the end of the brass wire 50 that both wires are strélched alastically.
The Young modulus for steel ks 2.0 « 10" Pa and for brass is 1.0 « 10" Pa.

What is the ratio of the extension of the steel to the extension of the brass?
a2 B 4 cC 8 o 16

October/November 2012 (12)

26 The diagram shows the force-gxtension graphs for two matedals, of the same dimensions, laaded
1o fracture,

force

0 -
0 exlension

What describes the behaviour of the matariale ¥
Boih materials are brittle
Bodh materials obey Hooke's law

Both materals arg plastic

o O m F

Both materials have the same ultimate tensile siress

27 Two wires, X and ¥, are made from different metals and have different dimensions. The Young
madulus of wire X is twica that of wire Y. The diameter of wira X is half thai of wire ¥

Both wires are extended with equal strain and obey Hooke's law.

What is the ratio 1BNSi0NIN wire X 5
fensionin wira Y

A} B | c 1 D 8

15
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October/November 2012 (13)

24 A trofley is held at rest between two steel springs.
‘ F 2 \

Each sprning has an unsiralched length of 0.10m,

Spring P has spring constant B0Mm™".
Spring C has spring constant 120Nm™",

Spring P has an extansion of 0.40m.

What is the extension of spring Q7
A 0.10m B 0.20m C 030m D 080m

25 Alift is supported by two steel cables, each of length 10m and diameter 0.5cm.,
The lift drops 1 mm whan a man of mass B0 kg sleps into the lift,
What iz the best estimale of the value of the Young modulug of the steel?
A 2x10"Nm™
B 4x10"Nm?
C Z2x10"Nm™
D 4x10"Nm™

16
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22 The stress-strain graphs for four diffarent materials are shown babow.

Which diagram shows the siress-strain graph for a duclile medtal?

Fi B
3 .
strass giregs
1] - ]
0 sirain 0 strain
c 8]
4

shrass sirass

#] - 1] -

0 sirain 0 strain

23 A number of identical spangs, each having theé same spring constand, are joined in four
arrangements, A different load is applied 1o each arrangement

Which arangement has the larges! extension?

A B c D
-i.:;ga.-:_._ . LR TS = i Fa
| I
I ' 1
BN aN
'
2N
|
'
1M
17
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22 A rubber cord hangs from a rigid support. A weight attached to its lower end is gradually
increased from zero, and then gradually reduced o zero.

- 3
forca
stretchin
rubbar g'-ﬁ_
cond-—___ k
LY
lh".
contracton
waight —__
u o
0 axtension

The force-extension curve for contraction is below the force-extension curve for siretching.
What does tha shaded area betwean the curves reéprasant?

A the amount of elastic energy sicred in the rubbar

B ihe amount of thermal energy dissipated in the rubber

C the work done on the rubber cord during strefching

D the work done by the rubber cord during contraction

23 The diagram shows a large crana on a construction site lifting a cube-shaped load.

D\. K
___—cable
Crane-—__
y _—load
L - Pl S T

& model is made of the crane, its load and the cable supporling the load.
The material used for each part of the model is the same as that in the full-size crane, cable and
load. The model B one tenth full-size in al inear dimensions,

What i ratio stress in the cable on the full-size crana 7
wigiha siress inthe cable on the model crane

A 10° B 10° c 10 o 10

18
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20 Which graph represents the force-extension relationship of a rubber band that is stretched almost
to its breaking point?

A B
! !
force force
0 0 -
0 extension 0 axtension
C o
[ Al
force force
Dﬂ - I:In
extension extension

21 A spring is stretched over a range within which elastic deformation occurs. Its spring constant is
3.0Nem™,

Which row, far the siated applied force, gives the comect extension and strain emergy?

fiorce extension sirain enargy
M lem imd
A 30 1.0 1.5
B .0 20 120
| C 12.0 30 180
B 24.0 B0 Qa0
19

+6018 - 375 2833 www.chempraxis.com.my



N.
('ZC_ HEMPRRAHIS
X

LimYC

October/November 2013 (11) & October/November 2013 (12)

23 Which proparties best describe madealling clay?
A britle and ductile
B ductile and elastic
C  elastic and plastic
D plastic and ductile

24 A sieal spring has a spring constant of 150N m™". When a 25 M weight is hung from the spring, it
has a stretched length of 55cm
What was the criginal length of the spring?

A 0.38m B 0.49m C 06im D 0.72m

October/November 2013 (13)

22 At is supporied by two steel cables each of length 20m,

Each of the cables consists of 100 parallel stesl wires, each wire of cross-sectional area
3.2 = 10°m". The Young modulus of steel is 2.1 =« 10" Nm™.

Which distance does the [ift move downward when a man of mass TOkg steps info 07

A 0.010mm B 0.020mm C 0.10mm D 020mm

23 What is equal to the Young modules of 8 material that is extended elastically within tha limit of
proporionality?

aréa undar the force-exdansion graph
area under the siress-strain graph

gradiznt of the force-axtension graph

o 0O m =

gradient of the stress-strain graph

20
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20 The siress-strain graphs for three different materials are shown, not drawn 1o the same scales.

i

stress

P

0 sirain

2

The threa materials are copper, rubber and glass.

Which materials are represented by the graphs?

1 2 3
A COppEr glass rubber
B COpper rubber glass
c glass copper rubber
D glass rubber copper

sirain

3

21 The graph is a load-extension graph for a wire undergoing elastic deformation.

ST T I T
load/kg |- T TR Seses H
e e
' e i
:. S it -
2 -
. - : !
T T 1 111 1
H LTt i — EEEEm
.-t ! -- |- T
] 5 10 15 20 25
axtansion/ mm
21
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Henww mich work 15 done on e wing o increase the axtension from 10mm o 20 mm?
A 0.028J B 0.184J C 0.28J D 0.3rJ
May/June 2014 (12)

18 A sample of metal is subjected to & force which increasss o 8 mazimum wvalue and then
decreases back 1o zero, A force-extension graph for the sample ks shown,

force

extencion

When the sample contracts it follows the same force-extension curve as when I was being
stredehed.

¥What is the behaviour of the metal betwean X and ¥?
A both elastc and plastic

B mofelastic and nol plastic

C plastc but not alastic
]

elastic bul not plastic

22
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20 The graph shows the length of a spring as it is stretched by an increasing load,

159 . T
length/ cm Ll
T [ i 1
105 H BiaiERRRmEREaas
| L | ] __.?_._._.:JI.________i.... L1 if
5 1 |
i a
' FH : T
-2 B ! FEH
1] 0.1 0.2 0.3 04 0.5
load/ N
What is the spring constant?
A BONm' B 27Nm™ C 0.13Nm™ D 0.080Nm™

21 A composite rod is made by attaching a glass-reinforced plastc rod and a8 nylon rod end 1o end,

as shown.
2 1.00m R 1.00m L
~—{. A [~ . U—
/! \
glass-rainforced plastic rybon
E_=40GPa E =20GPa

The rods have the same cross-sectional area and each rod is 1.00m in length. The Young
modulus E;, of tha plastc is 40 GPa and the Young modulus £, of the nylon is 2.0GPa.

Tha composite rod will break when its tolal ectension reaches 3.0 mm,

Wihat is the grealest lensile stress that can ba applied to the composite rod before it braaks?
A TAx=10"pPs
B 7.1x10"°Pa
C 57x10°Pa
D 57=x10°Pa

23
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May/June 2014 (13)

23 An elastic materal with a Young modulus E is subjected to a lensile stress 5. Hooke's Law is

obeyed,
What is the expression for the elastic energy stored per unit volume of the material?
Fi
i g & c E o £
2E E 251 52

24 Cylindrical samples of steel, glass and rubber are eéach subjected 1o a gradually increasing lensile
foroe F. The exlensions ¢ are measured and graphs are plotted as shown below

F F Fi

graph X graph ¥ graph £

Which row correctly relates the graphs to the malerials?

sheel glass rubber
A A T L
B X i Y
C k) X Z
D Y Z X
24
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20 The stress-sirain graph for a glass rod, up 1o the point at which it breaks, is shown below,

A
Siress

sirain

Which statement about the glass rod is comrect?

Hooke's law is obeyed for all values of stress up to the breaking point,
The glass s ductile.

0 m

Tha glass shows plastic deformation.

=

When the cross-sectional area of the rod s doubled, the vitimate tensile siress of the rod is
halwed.

21 A rubber band is stretched by hanging weights on it and tha force-axtension graph is plotted from

the results,
20~ | ] LT
a4 i bbona
force/N = = HHH
15 HH rHH ;’5
1I:J_ rrrrr ! 'lrr"|
I IRAF & S
I:L ...... HHHHHEHH
& i i T T
7
o SEEHE T
0 10 20 30
extension/cm

What is the best estimate of the strain energy stored in the rubber band when il is extended
30 cm?

A 18] B 2.6J cC 514 D 200

25
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20 The stress-strain graph for a glass rod, up to the paint at which it breaks, is shown balow.

1
siress

sirain

Which statement about the giass rod s comect?

A Hooke's law is obeyed for all values of stress up to the breaking paint.
B The glass is ductile,

C The glass shows plastic deformation,

D

When the cross-sactional area of the rod is doubled, the ultimate tensie stress of the rod is
halved.

21 A rubber band is stretched by hanging weights on it and the force-extension graph is plotted from

the resulis.
20 B s AR I
') fengad gt prnnadd gt Enaag
force /N S EENENEEEEEEEEEESEREEREE
;5-_...i o | .' T 1-.-.....:.£
" e e
S -{{
5 :ﬂ':_.- .:;I I__-.-_:
“H HH
4 . |
0 10 20 30
@xtansion / om

Whal is the best estimate of the strain energy stored in the rubber band when it is extended
Icm?

A 18 B 26l c 51 D 200J

26
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October/November 2014 (13)

23 What is meant by the uitimate tensile stress of a material?

the maximum force that can be applied o a bar of the material before it bends
thie maximem inter-atomic force before the atomic bonds of the materdal break

the maximum stratching force per unit cross-sectional area befora the matarial breaks

o 0O m B

the maximum tansile force in a wire of the material before it breaks

24 The graph shows the behaviour of a sample of a8 metal when it Is siretched wntil it starls to

undergo plastic deformalion.
force i M
55& F I P S R Sy ey S TSP R '-I-
mu o i v o e e e K B B x
0 i
0 10.0 12,0

What is the Iotal work done in stretching the sample from zero to 12.0 mm exiension?
Simgplify the calculation by treating the curve XY as a siraight line.

A 3.30J B 3.55J C 3e0J D &&0J

27
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25 Two springs, one with spring constant &y = 4kNm™' and the other with spring constani

kz = 2kMm™, are connected as shown.

Inad
BOM

What is the total extension of the springs when supporting a load of S0NT

A 1.3cm B 4cm C EBom D &0em

May/June 2015 (11)

22 The graph shown was plefied in an experment on a metal wire,

i
Y

L] -
0 b

The shaded area represents the total sirain energy stored in strefching the wire,

Heow should the ades be abelled?

¥ X
A force exlension
B mass extension
C strain anargy
D slress strain

28
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23 The vanation with appled force of the extension of @ Spring IS Shown in the graph.

E.ﬂ_ ..................... ;
farce /M

5.0

4.0

20----

1] i T i i

0 10 20 30 4.0
exdlension s cm

When there is no foroe applied to the sprng, it has a length of 1.0cm,

What is the increase in the strain energy stored in the spring when its length is increased from
20cm to 3.0cm?

A 00204 B 0.030J C 00«00 D 0.050J

May/June 2015 (12)

22 A long, thin meial wire s suspended from & fxed support and hangs vertically, Masses are
suspended from its iower end,

The koad on the lower end is increased from zero and then decreased again back o zero.

The diagram shows the force-exlension graph produced,

force

Q gxfension

29
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Whara on the graph would the alastic imit be found?

A

B
c
(]

anywhere between point R and point 5
just beyond point 3

exacily at point 3

exacily at point T

23 The deagram rapresents a steal lube with wall thickness w which 5 small in companson with the
diamgter of e lube,

The luba is wnder lension, caused by a fosce T, paraflel to the adas of the tube. To reduce the

sireas in ihe maternial of the tube, it is proposed bo thicken the wall,

The tube diametar and the lension being constant, which wall thickness gives halfl the stress?

A

% B 2w C 2w

May/June 2015 (13)

22 A stesl bar of circular cross-saction i under lansion T, as shown.

4w

The diameier of the wide portion is double the diameter of the nammow portion,

What is the value

A

r E ".I. T
II -'_._._

Y

of Stress in the wide portion_ .,
siress in the narmow portion

0.25 B 050 c 20

4.0
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23 Tha graph shows the non-linear force-axlension curve Tor a wire made from a now v:;a:mpnsit-a
miatenal.
Fin
D ] ]
0 1.0 2.0
ximm

What could be the value of the strain energy stored in the wire when it is stretched elastically to
point PY

A 008 B 010 c 011J D 020d

24 The diagram shows the stress-strain graph for bone,

stress 7
1M0"Nm
§ =
o 1 i 1
0 0.5 1.0 1.5

strain/ %

Whait is the Young modulus of bone’?

A 1= 10°Nm™
B 2x10°Nm
C 1x10°Nm?
O

2 x 10°Nm™
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20 A known tensile force acts on a wire. The wire does not axcead ils alastc Hmil.

Which two measurements enable the strain of the wire to be calculated?

A

B
c
D

ithe unstretched length of the wire and the cross-sectional area of the wire

the unstretched length of the wire and the extension of the wire

the Young modulus of the wire's material and the extension of the wire

the Young modulus of the wire's material and the unsiretched length of the wine

21 The Young modulus of steel is determined using a length of steel wire and is found o have the
valua E.

Anather experiment is camed out using a wire of the same steel. bul of half the length and half
the diameter.

Which value is obtained for the Young modulus in the second experiment?

A

1E B E C 2E D 4E

22 The graph shows the varation with stress of the strain of a material as it is extended elastically,

l
strain

0 -
0 stress

Why is the strain energy per unit volume of the material not the area under the graph?

o o m P

The axes are the wrong way round.
The graph is not a straight line.
The graph is strain-stress instead of extension-force,

The material is polymeric.
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23 A wire has a final length of 5.0m after undergaing a strain of 200%.

What is the original length of the wire?
A 18m B 2Z0m C 30m D 40m

October/November 2015 (12)

21 A force acts on a wire to produce exiension e. The same force then acts on a second wire of tha
same materal, but of half the diameter and three times the length of the first wire, Both wires
abay Hooka's law.

What i the extension of the second wina?

A e B 4e C be D 1Ze

22 Which statement aboul elastic and plastic deformation is comact?
A Elastic deformation and plastic deformation are proportional to the applied forca.
B Elastic deformation and plastic deformalion causs no changs in volume.,
C  Elastic deformation causes heating of the material but plastic deformation does nol.

D Elastic deformation is reversible but plastic deformalion s not.

23 Whal is meant by the ullimale fenszile stress of a duclile metal?
it is the maximum siress at which the material deforms elastically.
It is the maximum sirass al which the material abeys Hooke's law.

It iz the maximum siress that the material can support withoul breaking,

o o m P

It is the Young modulus multiplied by the maximum possible strain of a material.
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24 A 0.80m length of steel wire and a 1.4m length of brass wire are joined logether. The combined
wires are suspendad from a fored support and a force of 40N is applied, as shown.

L

sleal

brass

F40M

The Young modulus of steal is 2.0 = 10" Pa.

The Young medulus of brass is 1.0 = 10" Pa.
Each wire has a cross-sectional area of 2.4 = 10 Sl
The wires extand without reaching their elashic limits.

What is the 1otlal extension? lgnore the waights of the wires.

A 17x10%*m B 30x10'm € 39:<10'm D 90x10%*%m
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October/November 2015 (13)

SINEES

20 The Young modulus of a metal may be determined from the ralic —— when the matal is

sirain

stretched elastically, This can be done by making measurements when loads are added 10 a wire

Which measuremeanis are needed o calculate the stress and sirain of the wire in such an

expariment?
slrass slrain
A wire diameter initial and final wire's onginal mass added
pasitions of load length
B wire diameter mass added wira's ariginal initial and final
length positions of load

c wirg's onginal initial and final wite diameler mass added
langth positions of load

D wira's onginal mass added wire diamater imitial and final
langth positions of load

21 A copper wire of lenglh 3.8m and diameler 1.22mm is sireiched elastically by a force of 37N,

The Young modulus of copper i3 1.17 « 10" Pa.

Which extension is caused by this force?

A D24mm B O.7Gmm

C  0.97 mm D 3.1mm

+6018 -375 2833
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