1 Which of the following correctly defines the terms stress, strain and Young modulus? 9702/1M1J/02/Q22

stress strain Young modulus

(force) x (area) | (extension) x (original length) | (stress) / (strain)
(force) x (area) | (extension) / (original length) | (stress) x (strain)

(force) / (area) | (extension)/ (original length) | (stress) / (strain)

o 0O w »

(force) / (area) | (extension) x (original length) | (stress) x (strain)

2 Awire is stretched by 8 mm when a load of 60 N is applied. s7oz1muio2ia2s

What will be the extension of a wire of the same material having four times the cross-sectional
area and twice the original length, when the same load is applied?

A 2mm B 4mm C 8mm D 16 mm

3 The tension in a spring of natural length [, is first increased from zero to T, , causing the length to
increase to [,. The tension is then reduced to T,, causing the length to decrease to [, (as shown).

9702/1/M/J102/Q24

tension \R U M
T
T, S V N
0 L Q P
0 0 ) , length

Which area of the graph represents the work done by the spring during this reduction in length?

A MLP B MNQP C MNSR D MPLU

4 Two springs P and Q both obey Hooke’s law. They have spring constants 2k and k respectively.

The springs are stretched, separately, by a force that is gradually increased from zero up to a
certain maximum value, the same for each spring. The work done in stretching spring P is W,
and the work done in stretching spring Q is Wy, 67021 ONI02/024

How is W related to WQ?

A W, =3, B W,=3W, C  Wp=2w, D W, =4W,
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5 The variation of the extension x of a spring with applied force F is shown.  s7o2momi02/a23

F

Which shaded area represents the work done when the extension is increased from x, to x,?

A B C D

6 A suspended copper wire is gradually loaded until it is stretched just beyond the elastic limit, and it
is then gradually unloaded. 9702/01/M/J/03/Q19

Which graph (with arrows indicating the sequence) best illustrates the variation of the tensile
stress with longitudinal strain?

A B C D

A A A A
stress stress stress stress

0 > 0 L 0 L -
0 strain 0 strain 0 strain 0 strain

/
o
/

7 What is the ultimate tensile stress of a material?  s70201m0s021

A the stress at which the material becomes ductile
the stress at which the material breaks

the stress at which the material deforms plastically

O O W

the stress at which the material reaches its elastic limit
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8 A eamte @gto ic ma enegecte issu orte t reei entica s rings. ena
eigtWis ungromtem eote eamt ee tensiono eac s ringisx. o721 3022

origina osition
ote eam

em esringan te eig tareremoe .

atist ee tension ena eig to 2Wis ung romtem eote eam?

3x 4x
2 B 3 C 2x D 3x
9 atist e oungmo uuso ameta? o721 s

A e tension orce
B orce e tension
C strain stress
D

stress strain

10 egra sos o tee tensiono as ring aries it t e orceuse tostretc it 721 32

e tensioncm 4. -

orce

atist e strainenerg store int es ring ent ee tensionis4. cm?

A B 12 C D 12
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11 egra

es a e areare resentst e tota strain energ store instretc ingt e

S 0 n as otte

Y |

O sou teaes eaee

inane erimenton a meta

ire 972 1 4/Q22

X

ire

A orce e tension
B mass e tension
Cc strain energ
D stress strain
12 on reas entestress it initreac es1 1 a 972 1 4/Q23
ic rangeincu est e ea iestoa t atcou e ite an ontrea o

O o w >

13 eta es o saoa a

ic ote

O 0O w >

2 to2

2 to2

2 to2
2 to2

cross sectiona
area mm?

2
1

23

ie to our

iresissu ecte tot e greatest stress
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14 e orce re uire toe ten asam eoru er a istance is oun to ar ass o n

97 2 1 4/Q23
FIN

40
30
207
107

0 T T T T T
0 1 2 3 4 5 x/m

\

eenerg store interu er orane tensiono mis

A esst ani

B 1

C et eent an 2
D moret an2

15 A num er o simiar s rings eac aing t e same s ring constant are oine in t ree
arrangements an esame oa isa ie toeac 972 1 Q20

X Y 4

L L L L LLLL LS LSS S

|

atist e or ero increasing e tension ort ese arrangements

smaest ——» argest

O O w »
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16 C in rica sam eso stee gassan ru erareeac su ecte toagra ua increasingtensie

orce e e tensionse are measure an gra sare otte ass o n eo 97 2 1 Q21
F A F A FA
oO e= OO e= 00 e=
graph X graph 'Y graph Z

ic ro correct reatest egra stot e materias

stee gass ru er
A
B
C
D
17 ostee ires an aeengts an 2 res ectie an cross sectiona areas A an A
resectie Bot iresoe ooesa 9721 1Q22
atist e ratio M en ot iresarestreic e tot e same e tension
tensionin
A1 B 1 c 2 p 4
4 2 1 1
18 n escriingte e aiouro as ring t es ringconstantisuse 97 2 1 Q21
Di erent oa sareuse toe ten t es ring i erent amounts

oin t es ringconstant ic uantities are re uire

A t eeastic imitan t e oa s
B t eeastic imit e tensionsan te engt ot es ring
C teoasan tee tensionsot es ring
D teoasan teengt otes ring
19 atist eunitot e oungmo uus 97 2 1 Q23
A m' B m C m? D m
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20 A ire stretc es8mmun era oa o 97 2 1 Q21

Asecon ireotesamemateria it a t e iameteran a uartero t e origina engt o
t e irst ire isstretc e t e same oa

Assumingt at ooesa isoee atist ee tensiono t is ire
A 1mm B 4mm C 8mm D 1 mm
21 A uctie materia is stretc e a tensie orce toa oint e on its eastic imit e tensie
orceist enre uce to ero egra o orce againste tensioniss o n eo 97 2 1 /Q20
A
force

|

I

|

|

I

|

| Y |

| |

| I

| |

X | Z [

| I

0 | L5
0 extension

ic areare resentst enet or oneont esam e

A B Cc D

22 egra soste e aiouro asam e o a meta en it is stretc e unti it starts to

un ergo astic e ormation 97 2 1 Q22
A
force/N
550 t-——-——-————-———————2 Y
500 ¢ ——-——--—————-———~- 54 :

L
! |
l |
| I
! |
l |
| I
! |
l |
| I
! |
l |
| I
! |
l |

0 f t >

0 10.0 12.0

extension/mm

atist etota or oneinstretc ingt e sam e rom eroe tensionto 12 mm
im i tecacuation treatingt e region as a straig t ine

A 33 B 3 cC 3 D
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24

25

at is re resente tegraient o agra o0 orce ertica ais against e tension
orionta ais o972 1 Q22

A e astic imit
B s ring constant
C stress

D te oungmo uus

A jeceo co eris ra nintoacontinuous ire 97 2 1 7/Q17

at e aiourist eco ere i iting

A ritteon

B easticon

C astic on

D ot rittean e astic

e orce e tensiongra o0 a articuarsam eo ru erasa oa isa ie an t enremo e
isson 9721 7/Q18

force

0 : [
0 extension

at oest es a e areare resent

t eenerg transorme into eat uringt ecom etec ce
t ereco era e eastic otentia energ store atma imum e tension

te or oneontesam e ie oa ing

O O o »

te or oneontesam e ieunoa ing
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26 As ringo une ten e engt m is stretc e a orce o 2
e ariationo its engt it tensionisass 0 n 97 2 1 7/Q19

y
2.01
tension/N

Y

length/m

0 muc strainenerg isstore int es ring

A 4 B 8 C 9 D 18

27 Asim ecrane consisiso arigi ertica iarsu ortinga ori onta eam 97 2 1 7/Q20

A eigt isite aro eatteen ote eam

toane engt o 9 m

ataret e orces at oints an uetot e eig t

orce at orce at orce at
A tension com ression tension
B tension tension com ression
C com ression tension com ression
D com ression com ression com ression
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28 atis astic e ormation 97 2 1 7/Q19

A astic e ormation occurs en strain is not ro ortiona to stress ut ente oa is
remo e t e materia returns to its origina engt

B astic e ormation occurs i ente oa isremoe te materia contracts ut a
ermanent stretc ing as occurre

C astic e ormation occurs unti t e e tension is no onger ro ortiona tot e oa

D astic e ormation occurs ent e materia e ten ssot at strainis irect ro ortiona to
stress

29 egra s o s o teengt oa articuarru ercor ariesas orceisa ie 972 1 7/Q20

0.40
length/m

0 force/N 25
atist e ma imum strainenerg int is eorme ru ercor
A 2 B cC 7 D 1

30 e oung mo uus o stee is etermine usinga engt o stee irean is oun to aete
aue

Anot ere erimentis carrie outusinga ireo tesamestee utot icete engt an a
t e iameter

at aueiso taine orte oungmo uusint esecon e eriment 97 2 1 8/Q24

A 1 B c D 2

N|=

31 ic ro erties est escri emo eingca 972 1 8/Q19

ritte an uctie

A

B uctie an e astic
C eastican astic
D

astican uctie
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32 Asam e o meta is su ecte to a orce ic increases to a ma imum aue an t en
ecreases ac to ero A orce e tensiongra ort esam eiss 0o n 972 1 8/Q22

A
force

extension

ente sam e contracts it o o st e same orce e tension cur e as enit as eing
stretc e

atiste e aiourot emeta et een an

A ot eastican astic
B eastic utnot astic

C astic ut not e astic
D

not e astican not astic

33 As ringo origina engt 1 mmiscom resse aorce egra s o ste ariationot e
engt otesring it t ecom ressing orce 97 2 1 8/Q23

12

10

IN

40 50 60 70 80 90 100

/mm

atist eenerg store intesring ente engt is7 mm

A 9 B 21 C 27 D 3

Flactic Pronertiec



34

35

36

37

oest e ressure o a gas increase

o O o »

egasmoecuestra e aster

egasmoecues co i e more o ten

12

ent e gasis com resse atconstanttem erature

it eac ot er

egasmoecuese an un er ressure

our materia s are orme intoro so t e same

At room tem erature

t e uctie materia a uminium

B t e ritte materia car on
C t e ritte materia gass
D t e uctie materia stee

ostee ires an

res ectie Bot ireso e
atist e ratio —tens.lon .|n
tensionin
A 1 B 1
4 2

Aru er an isstretc e
t eresuts 97 2 1 9/Q21

force/N

atist e est estimate o t e strain energ store

3 cm

A 2 B 2

oo es a

en ot

anging eig tsonitan t e orce e tension gra

o

97 2 1

ires are stretc e tot e same e tension

2
1

aeengts an 2 res ecti e

9/Q20

D

egasmoecues itt e a so t e container more re uent

imensions 97 2 1

4
1

ic cansustaint e argest astic e ormation

an cross sectiona areas A an

20

15

10

Cc

10

20

interu er an
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38 A num er o simiar srings eac aing t e same s ring constant are oine
arrangements esame oa isa ie toeac

ic arrangement gi est e greatest e tension

N
N

13
in our

D G

Q00
T0%y

39 egra ss o o orce aries it e tensionan stress aries it strain ort e oa ingo a

meta ire 97 2 1 8/Q22

A A
force stress
0O e 00 —
extension strain
e oungmo uus ort is ireise ua to

A tegraiento t e orce e tension gra

B tearea et eent e orce e tensiongra an t ee tensiona is

C t egra iento t e siress strain gra

D tearea et eent estressstraingra an t estraina is
40 ora ire ooes a isoee oratension an e tension e oungmo uus ort e

materia o t e ireis
ic e ressionre resentst e e astic strain energ store int e ire

B C D

1
2

N =
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41 ic ro est eineseastican astic e a iouro amateria 97 211 9/Q20
eastic e a iour o a materia astic e a iour o a materia
A eten son itint e imto ro ortionait eten s eon te imto ro ortionait
B as a inear orce e tension cur e asa ori onta orce e tension cur e
C oes ooes a e ten scontinuous un erastea oa
D returns to its origina s a ean si e su ers ermanent e ormation

42 egra s o st enon inear orce e tensioncur e ora ire ma e roma ne com osite
materia 97 211 9/Q21

/N A
100 -~ .P
0 T ; >
0 1.0 2.0
/mm

atcou ete aueot estrainenerg store inte ire enitisstretc e to oint

A 9 B 1 C 11 D 2

43 A stee string on an e ectric guitar ast e o o ing ro erties 97 211 9/Q22

iameter 1 *m
oungmouus 2 1" a

tension 2
e string sna s an contracts e astica
B at ercentage oesa engt o a iece o t e string contract

A 1 14 B 1 1 2 c 13 1 4 D 13 1 2

44 ic ro est eineseastican astic e a iouro amateria 97 212 9/Q19
e astic e a iour o a materia astic e a iour o a materia
A e ten son it int e imito ro ortiona it etens eon t e imto ro ortionait
B as a inear orce e tension cur e asa ori onta orce e tension cur e
C oes ooes a e ten scontinuous un erastea oa
D returns to its origina s a ean si e su ers ermanent e ormation
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45 egra s o st enon inear orce e tension cur e ora ire ma e roma ne com osite

materia 97 212 9/Q20

IN A
100 -~ P
0 I ; =
0 1.0 2.0

/mm

atcou ete aueo t estrainenerg store int e ire enitisstretc e to oint

A 9 B 1 C 11 D 2

46 A stee string on an e ectric guitar ast e 0 0 ing ro erties 97 212

iameter 1 *m

oungmouus 2 1" a

tension 2
e string sna s an contracts e astica

B at ercentage oesa engt o a iece o t e string contract

A 1 1° B 1 132 c 13 1°* D 13 1

47 nstress straine eriments on meta ires t e stress a is is oten mar e
t estraina isismar e asa ercentage isiss 0 n ora articuar

3 b
stress/ 108 Pa

- |
0 T I T I ]
0 1 2 3 4 5

strain/ %

atist e aueote oungmo uus ort e materia ot e ire

A 17a B 7 1%8a €1 1°a D
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48 A's ringis com resse aorce egra s o stecom ressing orce otte againstt e
engt otesring 97211 1 /Qo

12
/N 10
8
6
4
2
0
40 50 60 70 80 90 100
/mm
atist e s ringconstanto t is s ring
A 2 m' B m' c 1 m' D 2 m'
49 ic gra re resenist e orce e tensionreations i o aru er an t atisstretc e amost
toits rea ing oint 97 211 1 /Q1
A B
A A
force force
0 > 0 >
0 extension 0 extension
C D
A A
force force
0 > 0 >
0 extension 0 extension
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50 A's ringis com resse aorce egra s o st ecom ressing orce oite againstt e
engt otesring 97212 1 /Qu

12
/N 10
8
6
4
2
0
40 50 60 70 80 90 100
/mm
atist e s ringconstanto t is s ring
A 2 m' B m' c 1 m' D 2 m'
51 ic gra re resenist e orce e tensionreations i o aru er an t atisstretc e amost
toits rea ing oint 97 212 1 /Q0
A B
A A
force force
0 > 0 >
0 extension 0 extension
C D
A A
force force
0 > 0 >
0 extension 0 extension
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52 nstress straine erimentsonmeta ires t e stressa isisotenmar e inunitso 1 8 aan
t estraina isismar e asa ercentage isiss o n ora articuar ireint e iagram

97 212 1 /Q21
3_ _______________________
stress/ 108 Pa

2_

2 z
I

0 T T T T
o 1 2 3 4 5

strain/ %

atist e aueote oungmo uus ort e materia o t e ire

A 17a B 7 1% a € 1 1°a D 1° a

53 ic gra re resentst e orce e tensionreations i o aru er an t atisstretc e amost
toits rea ing oint 97 213 1 QY

A B
A A
force force
00 > 00 >
extension extension
C D
A A
force force
% g % -
extension extension

54 n ic orer o magnitu e are t e re uencies o eectromagnetic aes inte isi e
s ectrum o7 212 11/Q2s5

A 17 B 1" c 1" D 1°
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55 nstress straine erimentsonmeta ires t e stressa isisotenmar e inunitso 1 2 aan
t estraina isismar e asa ercentage isiss o n ora articuar ireint e iagram

97 213 1 /Q20
3 —
stress/ 108 Pa

2 z
I

0 T T T T
o 1 2 3 4 5

strain/ %

atist e aueote oungmo uus ort e materia o t e ire

A 17a B 7 1% a € 1 1°a D 1° a

56 A's ring is com resse aorce egra s o stecom ressing orce otte againstt e
engt otesring 97213 1 /Qu

12
IN 10
8
6
4
2
0
40 50 60 70 80 90 100
/mm
atist e s ringconstanto t is s ring
A 2 m’ B m' c 1 m' D 2 m'

57  sing monoc romatic ig t inter erence ringes are ro uce on a screen ace a istance D
roma airo sitso se arationa e se arationo t e ringesis 97213 1 /Qu

Bot aan Dareno ou e
atist ene ringe se aration

A B cC 2 D 4

2
58 e ressure atsea e e isa ro imate 1 a e ensit osea ateris13 gm?

atist ea ro imate ressure8 m eo tesuraceotesea 97212 1 /Q20

A 1 a B 18 a € 8 a D 9 a
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59 egra sSoO s o orce e en sone tension oracertains ring 97 211 1 /Qu

10.0
/N

8.0

6.0

4.0

2.0

0.0

0 10 20 30 40 50

extension/mm

atist eenerg store int es ring ent ee tensionis3 mm

A 9 B 19 C 2 D 9

60 A ireconsistso a3 mengt o meta oine toal m engt o meta 97 211 1 /Q22

e cross sectiona areao t e ire is uni orm

S

X 3.0m

|| from
-

load

A oa ung romt e irecauses meta to stretc 1 mman meta to stretc 1 mm

esame oa ist en ung roma secon ire o t e same cross section consistihgo 1 mo
meta an 3 mo meta

atist etota e tensiono t is secon ire

A 2 mm B 3 mm C 48mm D mm
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1/Q21

61 o ires an arema e romt e same materia 97 212
e same orce a ie to

ire isinitia t icet e iameteran t icet e engt o ire
eac ire causest e irestoe ten e astica
atist eratioo t ee tensionin tot atin
cC 2 D 4

A 1 B 1
2
o eterminet emasso 00 ina an ascaeisuse t at as ig sensitiit orsma masses

62
ut o sensiti it or arge masses 97 212 1 /Qn

o otist osringsareuse eac it a
o s ringconstantan t eot er asa ig s ring constant

i erents ring constant neotesrings asa

ic arrangemento s rings ou e suita e
A B
L FELS 55 TGS SIS ISP ISP
low rigid box low
high high
C D
LHLS YL SIS LSS SIS S S,
high rigid box low high
low
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63 egra s oO0Os O orce e en sone tension oracertains ring o7 213
10.0
IN

1 /Q19

8.0 -]

/

6.0 ~]

4.0

2.0

0.0

0 10 20 30 40 50
extension/mm

atist eenerg store int esring ent ee tensionis3 mm

A 9 B 19 C 2 D 9

64 e ariana renc inte aciic cean asa et oaoutl m 97213 1 /Q20

Assuming t at sea aterisincom ressi ean asa ensit o aout12 gm? at ou
et ea ro imate ressure att at e t

A1 a B 1 a C 17 a D 1% a
65 A ireconsistso a3 mengt o meta oine toal m engt o meta 97 213 1 /Q21
e cross sectiona areao t e ireis uni orm
JhASP S5
X 3.0m

Y I1.0m
load

A oa ung romt e irecauses meta to stretc 1 mman meta to stretc 1 mm

esame oa ist en ung roma secon ire o t e same cross section consistihgo 1 mo
meta an 3 mo meta

atist etota e tensiono t is secon ire

A 2 mm B 3 mm C 48mm D mm
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66 A ong tinmeta ireissusene roma ie su ortan angs ertica asses are
sus en e romits o eren 97 211 11/Q

e oa ont e o eren isincrease rom eroan t en ecrease again ac to ero

e iagrams o st e orce e tension gra ro uce

force » T
/
o

CF
o Vv extension

N

0

ereont e gra ou t eeastic imit e oun
an ere et een oint an oint
e on oint ut eore oint

e act at oint

o O o >»

e act at oint

67 e oungmo uus can e etermine rom measurements ma e ena ireis stretc e

ic uantities ou e measure inor erto etermine 97 211 11/Q21
A mass o origina engt . . . .
. . iametero ire e tensiono ire
stretc ing oa o ire
B mass o ne engt cross sectiona . .
. . . iametero ire
stretc ing oa o ire areao ire
C masso ire origina engt cross sectiona ne engt
o ire areao ire o ire
D masso ire ne en . . . .
o irgt iametero ire e tensiono ire

68 e eaiouro a ireun ertensiestressma e escrie intermso t e oung mo uus
otemateria ot e irean ote orce erunite tension ote ire 97212 11/Q2

ora ireo engt an cross sectiona areaA atist ereation et een an

A A B _A C — D —
A A
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69 e iagrams o st esfructureo arto amattress 97 212 11/Qu

spring—_|

| layer 1

| layer 2

iuuuujﬁ m

]ZUUUUE i][wj:
IVUUUE KI\JUE

e manu acturer ants to esign a so ter mattress one ic i com ress more ort e same
oa

ic cange i not aet e esire e ect
A usingmore a ers o s rings
B using more s rings er unit area
C usings rings it asma ers ring constant
D

using s ringsma e rom ire it asma er oungmo uus

70 e oungmo uus can e etermine rom measurements ma e ena ire is stretc e

ic uanties ou e measure inor erto etermine 97 213 11/Q0
A mass o origina engt . . . .
. . iametero ire e tensiono ire
stretc ing oa o ire
B mass o ne engt cross sectiona . .
. . . iametero ire
stretc ing oa o ire areao ire
C mass o ire origina engt cross sectiona ne engt
o ire areao ire o ire
D mass o ire ne en . . . .
o iregt iametero ire e tensiono ire

71 e oung mo uus o stee is etermine usinga engt o stee irean is oun to aete
aue 97211  11/Q2

Anot ere erimentis carrie outusinga ireotesamestee uto a te engt an a
t e iameter

at aueiso taine ort e oungmo uusint e secon e eriment

B cC 2 D 4

N[
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72 Aru er an is streic e an tenrea e to its origina engt e iagrams o ste
orce e tensiongra ort is rocess 97 211 11/Q24

A
force CIQ
P |
area X —
R /E/ areaY
0 !
0 e >
0 extension
Ast e orceisincrease tecure oo st e at toe tensione Ast e orce is re uce
tecure oo ste at toreturnto ero e tension
earea a e e is et eent ecur es an earea a e e is oun e te
cur e an te orionta ais

ic statementa outt e rocess is correct

A Area ist eenerg ic eatste an asitisstreic e toe
B Area area ist e minimumenerg re uire tostretc t e an toe
C Area ist eeastic otentia energ store int e an enitisstretc e toe
D Area area istenet or oneonte an uringt e rocess
73 en escri ingt e e aiouro as ring t es ringconstantisuse 97 211 11/Q25
Di erent oa sareuse toe ten t es ring i erent amounts

o in t es ringconstant ic uantities are re uire

t eeastic imitan t e oa s

A
B t eeastic imit e tensionsan t e engt ot es ring
C teoasan tee tensionsot es ring

D

teoasan teengt ot es ring

74 e oung mo uus o stee is etermine usinga engt o stee irean is oun to aete
aue

Anot ere erimentis carrie outusinga ireotesamestece uto a te engt an a
t e iameter

at aueiso taine orte oungmo uusint esecon e eriment 97213  11/Q1

A 1 B cC 2 D 4

Flactic Pronertiec
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75 Ameta cu eo si e is ace ina icean com resse e astica t oo osing orces
97 211 11/Q26

—_— I d—
N
[ ] = l =_\ metal cube
o i A t eamounto com ression re ate to
A Ax 1 B A« 1 C Ax D Aox?

2

76 egra s o stereationsi et een stress an strain ort ree ires o t e same inear
imensions utma e rom i erent materias 97 212 11/Q21

A P
stress Q
R
05 T >
00.1 1.0
strain
ic statements are correct
1 ee tensiono isa ro imate t icet ato ort e same stress
2 eratioot e oungmo uus or tot ato isa roimate t o

3 or strain esst an 1 oes ooesa

A 12an 3 B 1an 3on C 2an 3on D 2on

77 ic roert o ameta ire e en sonits oung mo uus 97 213 12/
A uctiit
B eastic imit
C s ring constant
D utimate tensie stress
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78 egra s o stee ecto a inga orceo u to toas ring 97 212 11/Q22

A
14

spring length/cm

114

10 T >
0 5

force/N

atist e tota increase in engt ro uce a7 orce assumingt esringoes oo es
a

A 42cm B cm C 1 2cm D 19 cm

79 e 00 ing orce e tensiongra sare ra ntot e same scae 97 212 11/Q23

ic gra re resentst e eorme o ect it t e greatestamounto e astic otentia energ

A B
A A
force force
00 - 00 -
extension extension
C D
A A
force force
00 - 00 -
extension extension
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80 Aru er an

81

82

orce e tension gra

Ast e orce is increase
tecure oo ste at

Cur e

o O W »

A
B
C
D

ort is rocess 97 213 11/Q22

4

force (IQ
P |
area X —
R /E/
@ .
% . e
extension

tecure oo ste at
toreturnto eroe tension

28

areaY

earea a e e is et eent ecur es an earea a e e is oun e

an te orionta ais

ic statementa outt e rocess is correct

Area ist e energ ic

Area area

Area ist eeastic otentia energ store int e an

Area area

ic roert oameta

ucti it
e astic imit

S ring constant

eatst e an asitisstretc e toe

ist e minimum energ re uire tostretc t e an toe

ist e net

u timate tensi e stress

at is re resente
ori onta a is

e astic imit
s ring constant
stress

oung mo uus

enitisstretc e toe

or oneont e an uringt e rocess

ire e en sonits oung mo uus

tegraiento agra o orce

Flactic Pronertiec
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84

85

29

e iagrams o sa ireo iameterDan engt t atis irm cam e atoneen et een
to ocso oo Aoa isa ie tote ire ic causesittoe ten an amount

97 211 12/Q24
K\ z _blocks of wood

B o muc ou a ireotesamemateria uto iameter2D an engt 3 e ten en
t esame oa isa ie

A 2 B

N
9]
(X1

D

N|w

egra isa orcee tensiongra ora iret atis eingstretc e 97 212 12/Qu

30

force/N —
25 =TT

20

15

10+

0 5 10 15 20
extension/mm

o muc or nee sto e one tetensie orce tot o signiicant igures to cause an
e tensiono 7 mm

A 88 B 12 C 3 D 12

A ire stretc es8mmun era oa o 97 212 12/Q25

Asecon ireotesamemateria it a t e iameteran a uartero t e origina engt o
t e irst ire isstretc e t e same oa

Assumingt at ooes a isoee atist ee tensiono t is ire

A 1mm B 4mm C 8mm D 1 mm
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87

88

30

at is re resente tegraient o agra o orce ertica ais against e tension
ori onta a is 97 213 12/Q20
A e astic imit
B s ring constant
C stress
D oungmo uus
e iagrams o sa ireo iameterDan engt t atis irm cam e atoneen et een
to ocso oo Aoa isa ie tote ire ic causesittoe ten an amount
97 213 12/Qul
E/J _blocks of wood
/Wire
__—load
B o muc ou a ireotesamemateria uto iameter2D an engt 3 e ten en
t esame oa isa ie
2 3 4 3
A 2 B c 3 D 3
e iagrams o st e orce e tensiongra s ort omaterias o t e same imensions oa e
to racture 97 212 12/Q26
A
force
OO >
extension
at escri est e e aiourot e materias
A Bot materias are ritte
B Bot materiasoe o0o0esa
C Bot materias are astic
D Bot materias a et e same utimate tensie stress

Flactic Pronertiec
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90

91

31

at ea stot econcusiont att e mo emento moecues isran om 97 212 12/Q25
e a orationo ater at room tem erature
con uction o e ectricit in ater

con ection currents in air

o O W »

motion o ust artic es in air

o ires an arema e rom i erentmetasan a e ierent imensions e oung
mo uuso ire ist icet ato ire e iametero ire is a tato ire g7, 120

Bot iresareetene it e ua strainan oe ooes a

atist e ratio tensionin ire
tensionin ire

B 1 Cc 1 D 8

2

0|

e iagrams o st oientica ou s eaers rienin ase a common au io re uenc

source 97 212 12/Q28
X
A
. . loud
identical
loudspeakers
quiet
» loud
quiet
audio-frequency
source loud
\
Y
en a stu ent mo es aong ine s e noticest att ere are ariationsint e ou nesso t e
soun eregionsin ic t esoun is ear areatermnate ou an uietasin icate ont e
iagram

o ma t e istance et een ou regions ere uce
A ecreasingt e istancea et eent es ea ers
B increasing istance
C increasingt e re uenc ot eau io re uenc source
D

increasingt e o erout ut romt e au io re uenc source

Flactic Pronertiec
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92 ree s rings are arrange ertica ass o n 97 211 12/Q23

|

rings an arei entica an a e s ring constant ring ass ring constant 3

atisteincrease int e oera engt o t e arrangement en a orce isa ie as

A —— B 4 c% D 4

93 e iagrams o st estressstraingra ort o ires an o i erentmateriasu tot eir

rea ing oints Bot ires a et e same initia imensions 97 211 12/Qu4

A
stress X
Y
0 >
0 strain
ic statement is not correct
ateria e ten seastica
ateria e ten s moret an materia enoae it tesame orce

ateria as a arger utimate tensie stress

o O w >»

ateria is ritte
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94 Astee irean a rass ire are oine en toen an are ung ertica it testee ire

95

96

attac e toa ointont eceiing estee ireist iceas ongaste rass irean as a
t e lameter 97 211 12/Q25

A argemassis ung romt een ote rass iresot at ot iresare stretc e e astica

1"

" aan or rassis1 1 a

e oungmo uus or stee is 2 1

atist eratioo t ee tensiono t e stee tot ee tensiono t e rass

A 2 B 4 C 8 D 1

Atroe is e atrest et eent ostee s rings 97 213 12/Qu

ac s ring asanunstretc e engt o 1 m

ring ass ring constant m'’

ring ass ringconstant12 m'
ring asane tensiono 4 m

atist e e tensiono s ring

A 1m B 2 m C 3 m D 8 m

Aitissu orte t ostece ca es eac o engt 1 man iameter cm 97 213 12/Q25
eit ros1Tmm enamano mass8 gste sintote it

atist e estestimateot e aueote oungmo uuso t e stee

A 2 1" m?
B 4 1' m?2
C 2 1" m?
D 4 1" m?2

Flactic Pronertiec
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97 e stress straingra s or our i erentmateriasares o n eo 97 211 13/Q22
ic iagrams o st estress straingra ora uctie meta
A
A A
stress stress
0 > 0 >
0 strain 0 strain
C
A A
stress stress
0 > 0 >
0 strain 0 strain
98 A numer o ientica srings eac aing t e same s ring constant are oine in our
arrangements A i erent oa isa ie toeac arrangement 97 211 13/Q23
ic arrangement ast e argeste tension
A B C D
VA9 L5 49 5 ) 5 04 9 4

6N

lééigééé V-V D Sl ) B L

2N

Flactic Pronertiec
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99 Aru ercor angs romarigi su ort A eigtattac e toits o er en is gra ua

increase rom ero an tengra ua re uce to ero 97 212 13/Q22

CELLL LS LT, )
force
stretching
rubber
cord—__|
> contraction
weight
0 >
s ;

extension
e orce e tension cur e or contractionis eo t e orce e tension cur e or stretc ing

at oest es a e area et eent e cur esre resent

A t eamounto easticenerg store int eru er
B t eamountot erma energ issi ate interu er
C te or oneont eru ercor uringstretc ing
D te or one teru ercor uringcontraction
100 e iagrams o sa arge crane on a construction site itihgacu es a e oa 97 212 13/Q23
/ 7\
cable
crane
B load

Amo eisma eotecrane its oa an t eca esu ortingt e oa

e materia use oreac artotemo e ist esameast atint e u si ecrane ca e an

oa emo e isonetent u si eina inear imensions
atist e ratio stressw]t eca eont e u si ecrane
stressint eca eont emo e crane
A 1 B 1°' cC 12 D 1°3
101 atist eunito t e oungmo uus
97 212 13/Qu1
A m'’ B m Cc m 2 D m?
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102 e iagrams o sa arge crane on a construction site itihgacu es a e oa

"

/

NI~

crane—__|

cable

load

Amo eisma eotecrane its oa an t eca esu ortingt e oa

e materia use oreac

36

97 213

13/Q19

atotemo e ist esameast atint e u si ecrane ca e an

oa emo e isonetent u si eina inear imensions
atist e ratio & ten5|o.no teca eont e u si e crane
e tensiono t eca eont emo e crane
A 1 B 1' cC 12 D 1°3
103 ic gra re resentst e orce e tensionreations i o aru er an t atisstretc e amostto
its rea ing oint 97 213 13/Q20
A B
A A
force force
00 > 00 >
extension extension
C D
A A
force force
0O > 0O >
extension extension
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104 Asringisstretc e oerarange itin ic eastic e ormation occurs ts s ring constant is
3 ocm' 97 213 13/Q21

ic ro ortestate a ie orce gi est e correcte tensionan strain energ

orce e tension strain energ
cm m
A 3 1 1
B 2 12
C 12 3 18
D 24 8 9

105 Asringo une ten e engt 4 mmissus ene romaie oint Aoa o1 isa ie to
tereeen otesring iscausest es ringtoe ten sot atits ina engt is i e timesits
origina engt esringoes ooes a 97 213 13/Ql5

atist eenerg store int es ring uetot ise tension

A 13 B 1 C 2 D 32
106 ic ro erties est escri emo e ingca 97 211 13/Q23

ritte an uctie

A

B uctiean e astic
C eastican astic
D

astican uctie

107 Astee s ring asas ring constanto 1 m'’

asastretc e engt o cm

ena?2 eig tis ung romt e s ring it
97 211 13/Q4

at ast eorigina engt ot es ring

A 38m B 49m C 1im D 72m

108 A itissu orte t ostee ca eseac o0 engt 2 m 97 213 13/Q22
ac o te ca es consists o 1 ara e stee ires eac ire 0 cross sectiona area
32 1 m®* e oungmo uuso stee is21 1" m?

ic istance oest eitmoe o n ar enamano mass7 ¢ste sintoit

A 1 mm B 2 mm C 1 mm D 2 mm
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109 e stress straingra s ort ree

stress

1

stress

-

strain

38

i erentmateriasares o n not ra ntot e same scaes

2

stress

-

strain

et ree materiasareco er ru eran gass

ic materia s are re resente tegra s
1 2 3
A co er gass ru er
B co er ru er gass
C gass co er ru er
D gass ru er co er
110 egra isa oa e tensiongra ora ire un ergoing e astic e ormation
6
load/kg
4 > |
-
~
2
Bp=a
0
0 5 10 15 20
extension/mm
O muc or is oneont e iretoincreaset ee tension rom1 mmto2 mm

A

28

B 184

Cc

28 D 37

Flactic Pronertiec
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111 atise ua tot e oungmo uus o a materia t atis e ten e e astica itint e imto
ro ortiona it 97 213 13/Q23
A areaun ert e orce e tension gra
B areaun ert e stress strain gra
C gra iento t e orce e tension gra
D gra iento t e siress strain gra

112 A sam e o meta is su ecte to a orce ic increases to a ma imum aue an t en

ecreases ac to ero A orce e tension gra ort esam eiss o n 97 212 14/Q19
A
force
Y
X
0 >
0 ,
extension

ente sam e contracts it o o st e same orce e tension cur e as enit as eing
stretc e

atist e e aiourotemeta et een an

A ot eastican astic

B noteastican not astic
C astic ut not e astic
D

eastic utnot astic

113 An eastic materia it a oungmo uus is su ecte to a tensie stress ooes a is
oee 97 213 14/Q23

atist ee ression ort e e astic energ store erunit oume o t e materia

2 2
B — c — p 2_
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114 egra s o steengt oasringasitisstretc e an increasing oa 97 212 14/Q20
15 =
length/cm B o

10 =

5

0

0 0.1 0.2 0.3 0.4 0.5
load/N

atist e s ring constant

A 8 m' B 27 m' C 13 m' D 8 m'

115 Acom osite ro isma e attac inga gassreinorce asticro an an onro en toen

asson 97 212 14/Qa1
1.00m o 1.00m .
— ( )—
glass-reinforced plastic nylon
, = 40GPa . =2.0GPa

eros aete same cross sectiona area an eac ro is1 min engt e oung
mo uus ote asticis4 aan te oungmo uus ,oten onis2 a

ecom ositero i rea enits tota e tensionreac es3 mm

atist e greatesttensie stresst atcan ea ie tot ecom ositero eoreit rea s

A 71 1 " a
B 71 1 ? a
C 7 1 a
D 7 1° a
116 e ariana renc inte aciic cean asa et oa outl m 97 213 14/Q2

Assuming t at sea aterisincom ressi ean asa ensit o a out1 2 gm? at ou
et ea roimate ressure att at e t

A 1 a B 1 a C 17 a D 1% a
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41

117 C in rica sam eso stee gassan ru erareeac su ecte toagra ua increasing tensie
orce e e tensionse are measure an gra sare ofte ass o n eo 97 213 14/Qu
A

A A

graph X graph 'Y graph Z

ic ro correct reatest egra stot e materias

stee gass ru er
A
B
C
D
118 ega soste e aiouro asam e o a meta en it is stretc e unti it starts to
un ergo astic e ormation 97 213 14/Q4
force/N
550 - Y
500--------mmmmmmm oo X
0 l : -
0 10.0 12.0

extension/mm

atist etota or oneinstretc ingt esam e rom eroto12 mm e tension
im i tecacuation ftreatingt ecur e as a straig t ine

A 33 B 3 cC 3 D
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119 atismeant t e utimate tensie stress o a materia 97 213 14/Q23
A temaimum orcet atcan ea ie toa arot emateria eoreit en s
B t e ma imum inter atomic orce eoret e atomic on so t e materia rea
C t e ma imum stretc ing orce er unit cross sectiona area e oret e materia rea s
D temaimumtensie orceina ireot emateria eoreit rea s
120 o s rings one it s ring constant 4 m'an teoter it s ring constant
» 2 m' areconnecte ass o n 97 213 14/Q25
1
2
load
80N

atist etota e tensiono t es rings ensu ortinga oa o 8

A 13cm B 4cm C cm D cm

121 e stress straingra oragassro u tote ointat ic it reasiss o n eo

| 97 211 14/Q20
3

stress

strain

ic statementa outt e gassro is correct
ooesa isoee ora aueso sitressu tot e rea ing oint
egassis uctie

egasss o s astic e ormation

O 0O W >

ent e cross sectiona areao t ero is ou e t e utimate tensie stresso t ero is
ae
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122 A stee aro circuarcross sectionisun ertension ass o n 97 213 1 /Q22

e iameterote ie ortionis ou et e iametero t e narro ortion

—

stressint e i e ortion
stressint enarro ortion

atist e aueo

A 2 B cC 2 D 4
123 Aru er an isstretc e anging eig tsonitan t e orce e tensiongra is otte rom
t eresuts 97 211 14/Qu1
20
force/N
15 e A
4
10 v
/,/
5 gEnns -
Wi
0
0 10 20 30

extension/cm

atist e est estimate o t e strain energ store interu er an enitise ten e

3 cm
A 18 B 2 C 1 D 2
124 o eterminet e oungmo uuso a ire se era measurements are ta en 97 212 1 /Q21

n ic ro cant e measurementnot eta en irect it t estate a aratus

measurement a aratus
A area o cross sectiono ire micrometer scre gauge
B e tensiono ire ernier sca e
C masso oa a ie to ire e ectronic a ance
D origihna engt o ire metre rue
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125 egra s o st enon inear orce e tension cur e ora ire ma e roma ne com osite
materia 97 213 1 /Q23
IN
100-------------mmmm s P
0 T i
0 1.0 2.0
/mm
atcou ete aueotestrainenerg store inte ire enitisstrelc e eastica to
oint
A 9 B 1 C 11 D 2
126 e iagrams o st e siress straingra or one 97 213 1 /Qu4
stress 2
/10°Nm=
1
0
0 0.5 1.0 1.5
strain/ %

atist e oungmo uus o one
A 11 m?
B 21 m?
C 1 18 m?
D 2 1% m?
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127 A ong tinmeta ireissusene roma ie su ortan angs ertica asses are

sus en e romits o eren 97 212 1/Q22

e oa ont e o eren isincrease rom eroan t en ecrease again ac to ero

e iagrams o st e orce e tension gra ro uce

force

S Vel

/,
4
RO // :

0 extension

ereont e gra ou t eeastic imt e oun

A an ere et een oint an oint
B wust e on oint
C e act at oint
D e act at oint
1286 egra son as ofte inane erimentonameta ire 97211 1/Q2
A
Y
0 >
0

X

es a e areare resentst e tota strain energ store instretc ingt e ire

O sou teaes eaee

A orce e tension
B mass e tension
C strain energ
D stress strain
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129 e iagramre resentsastee tu e it a tic ness ic issma incom arison it te
iametero t etu e 97 212 1 /Q3
e tu e is un er tension cause a orce arae toteaisotetue oreucete

stressint emateria ot etu e itis ro ose toticente a

etu e iameteran t etension eingconstant ic a tic nessgi es a t e stress

A - B 2 c 2 D 4
130 e ariation it a ie orceot ee tensiono as ringiss o nint e gra 97 211 1/Q23

8.0~ .

force/N i

6.0 :

4.0 R

201 L

0 i i i i

0 1.0 20 3.0 4.0
extension/cm

ent ereisno orcea ie totesringit asaengt o1 cm

atist e increase int e strain energ store int es ring enits engt isincrease rom
2 cmto3 cm

A 2 B 3 C 4 D
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