1
1 Which path shows a possible movement of an electron in the electric field shown? 9702/1/M1J/02/Q36

A

| —=B
electron beam —

L —
/™

AN

Y Y —N——— = ¢

2 Two parallel conducting plates are connected to a battery, one plate to the positive terminal and

the other plate to the negative. The plate separation is gradually increased, the plates remaining

connected to the battery. 970211/M1JI02/Q37

Which graph shows how the electric field E between the plates depends on the plate separation x ?

A B C D

3 Which diagram shows the electric field pattern of an isolated negative point charge?  sroziomo2/a37

A B Cc

o

4 A positive charge and a negative charge of equal magnitude are placed a short distance apart.

9702/01/M/J/03/Q37
Which diagram best represents the associated electric field?

NN
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5 An electric field exists in the space between two charged metal plates. 9702/01/M/J/03/Q35

[ " 1+
1 X
:

LY

Which of the following graphs shows the variation of electric field strength E with distance d from X
along the line XY?

A B C D

6 The diagram shows two metal plates P and Q between which there is a potential difference of
700V. Plate Q is earthed. 9702/01/MIJ/03/Q36

T—?OOV

plate P

5mm R

plate Q
1

What is the magnitude and direction of the electric field at point R?

1.4 x 102N C~" from P towards Q

B 1.4x102NC~!from Q towards P
C 1.4x10°NC~" from P towards Q
D 1.4x105NC™!from Q towards P
7 e eectric ie strengt et eena airo arae atesis ese arationo t e atesis
ou e an t e otentia i erence et eent e atesisincrease a actoro our

97 2 1 7/Q30
atist e ne eectric ie strengt

A B 2 C 4 D 8

Elactrie Tinld



8 Which diagram represents the electric field of a negative point charge —g? 9702/01/0/N/03/Q35

9 A potential difference V is applied between two parallel plates a small distance d apart, and
produces an electric field of strength E between the plates. 9702/01/0/NI03/Q36

What is the electric field strength between the plates when both V and d are doubled?

A E/4 B E C 2E D 4E

10 In the circuit below, the distance between the two parallel plates is 2.0 10=3m. An electron is
situated between the plates. 9702/01/0/N/03/3Q7

What is the force on the electron?

32 10722N
B 29 102'N
C 89 107'8N
D 72 106N
11 atisane ui aentunitto1 ot 97 2 1 4/Q32
A 1A B 1C’ c 1 c' D 1 s’
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12 e iagrams o s an e ectron in a uni orm e ectric ie 97 2 1 4/Q29

n ic irection i t e ie acceeratet e e ectron

electron
=
AA
> electric
D A»—» B .
> field
YC
>
13 e iagrams o sat un ercou ose aseis5 ma o et egroun 97 2 1 4/Q30
A
500m
Y
e otentia i erence et eent e aseotecou an t egroun is2 Arain ro it

ac argeo 4 1 "Cisint eregion et eent ecou an t e groun

atist eeectrica orceont erain ro

A 16 1 68 B 8 1 ° cC 16 1 8 D 4

14 o ara e con ucting ates it air et eent emare ace cosetooneanoter eto
ate isgi enanegati ec argean t e ottomone is eart e 97 2 1 4/Q29

ic iagram estre resenitst e istri utiono c argesan t e ie int is situation

A B
+ |+ ¥ |+ ¥ |+ |+

T T

C D
+ + ]+ |+

L L
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15 na uniorm e ectric ie ic statement is correct 97 2 1 4/Q30

A A c arge articese eriencet e same orce

B A carge articesmoe it tesame eocit
C A eectric ie inesare irecte to ar s ositi e c arges
D A eectric ie inesare ara e
16 ic ote oo ing escri est eeectric otentia i erence et eent o ointsina iret at
carries a current 97 2 1 4/Q31
t e orcere uire tomo eaunit ositi ec arge et eent e oints
B teratooteenerg issi ate et eent e ointstot e current
C teratobote o er issiate et eent e ointstot e current
D teratoote o er issi ate et eent e ointstot ec arge mo e
17 e iagrams o sa airo meta ates4 mma artconnecte toa9 atter 97 2 1 5/Q30
T
4.0mm 1 9.0V
RN I
atist eeectric ie et eent e ates
A 44 1 % C'
B 36 12 cC'
C 3 C'
D 23 1% ¢’
18 ic iagramre resenist e eectric ie 0 anegati e ointc arge s o n 97 2 1 7/Q28
A B C D

e %
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19 ic iagram re resents t e eectric ie inte icint o a ositie eectric c arge o
magnitu e 972 1  50Q3l

*
X

20 A ositie c arge articeis roecte into aregion o uniorm e ectric ie 97 2 1 5/Q30

ic iagramre resenist emotiono t e articeint e e ectric ie

A B
electric field in plane of the paper electric field in plane of the paper
E E
B —— | BH—
\ ' Y \ / \ \ ' Y \ ' Y
C D
electric field into paper electric field into paper
X X X X X X X X X X X X X X
X X X X X X X X X X X X X X
E E
X X X X X X X X X X X X X X
X X X X X X
X X X X\ X X
X X X X | N X
/
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21 O arge ara e ates an are ace 5 mma art an connecte ass o ntote
97 2 1 5/Q31

terminaso a2 ot ¢ su

X Y4

BT

200V

Asma ol ro at -carriesone e cess e ectron

atist e magnitu e o t e e ectrostatic orce actingont e oi ro
et eent e ates

ue to t e eectric ie

A 64 1"
B 64 1 ™
c 16 1 "
D 4 1%
22 Aneectric ie e istsint es ace et eent oc arge meta ates 97 2 1 6/Q30
L : |+
1 X
. Y _
ic gra s o ste ariation o eectric ie strengt it istance rom aongte
ine
A B C D
A A A A
> > 0 > 0 >
00 OO 0 0

Elactrie Tinld



23 o0 ara e meta atesareat otentaso 8 an 13 97 2 1 6/Q29

ic iagram ests o st eeectric ie et eent e meta ates

A B
/4\
\/
\*_/ /—4\
+800V - +1300V +800V - +1300V
A
\4__/
/\
\4/
C D
/—\
\/ /’\
\»/
+800V - +1300V +800V > +1300V
> |
\_»__/
|
\/

24 Aneectrono c argeeisintro uce et eent ometa atesa istance a art 972 1 6/Q30

A otentia i erence isa ie tote atesass o nint e iagram

Fi electron

ic e ressiongi est eeectric orce ont e eectron

A & B e C

e e

Elactrie Tinld
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25 our ointc arges eac o c arge are ace ont ee geo aninsuating isco ra iusr

e re uenc o rotationo t e iscis 721 sl
atist ee ui aenteectriccurrentatt ee geo t e isc
A 4 B 4 C 8ur D 2 _
r
26 ic iagrams o st eeectric ie atterno anisoate negati e ointc arge 97 2 1 6/Q29
A B C D

M
A TR A E

27 Aneectronis situate inauniormeectric ie ass o nint e iagram 97 2 1 7/Q26

electron

T > field

Y

atist e irectiono t e e ectric orce actingont e e ectron

A o n arsintote aer
B u arsoutote aer
C toteet
D toterigt

Elactrie Tinld



28 Aneectron tra e ing ori onta

et eent oc arge

ataret e ori onta an

at constant s ee

arae atesass o n

+ |

o—>
electron

electric field

Y

ertica com onents o t e motion o t is e ectron

10

ina acuum enters a ertica e ectric ie

97 2 1 7/Q29

enitisint e

ie
ori onta com onent o ertica com onent o
motion motion
A constant s ee acce erationu ar s
B constant s ee acceeration o n ar s
C | acceerationtot erig t | acceeration o n ar s
D | acceerationtot erig t | acceerationu ar s
29 ic iagram s o st e eectric ie et eena ositie c arge meta s ere an an
eart e meta ate 97 2 1 7/Q27
A B D
+ + +
\ \
- —_ —_ -
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30 Aneectronenterst es ace et eent o arae c arge ates it aninitia eocit u
97 2 1 8/Q30
T+

L

ieint eeectric ie its irectonc anges ¢dan itemerges it a e ocit

atist ereation et een an u

u B u cosé c . D u sing
cosd sind

31 ic eectrica uantit ou et eresuto acacuationin ic energ transeris ii e
c arge 97 2 1 7/Q28

A current
B otentia i erence
C oer

D resistance

32 e iagrams o sanoi ro ett at as ecome c arge gaining i eeectrons e ro et

remains stationar et eenc arge ates 97 2 1 8/Q31
1 +5000V
oil
° droplet 0.8cm
Y oV

atist e magnitu e an irectiono t e e ectrostatic orceont eoi ro et
1% u ars
1" onars

5
5
5 1% u ars
5

O O w »

1 % onars

Elactrie Tinld



33 A artice asac argeo 48

34

35

ara e
66

12

1 C e articeremainsatrest et eena airo ori onta

ates a ing a se aration o 15mm

atist e eigtote artice

A 21
B 21
C 21
D 11

Asma c arge
Bot c argese

atist eeectric ie strengt ot ec arge

e iagrams o st eeectric ie neara ointc argean t oeecirons an

ic ro

O 0O w »

1 14
1 15
1 17
1 23

irection o orce
raia in ars
raija in ars
raija out ar s

raia out ars

erience a orce

Cc

e otentia

is ace int eeectric ie o0 a arge ¢ arge

att e ositiono t e c arge

oY

A

Xe

escri est e orces actingon an

magnitu e o orce on
esst an orce on

greatert an orce on
esst an orce on

greatert an orce on

Elactrie Tinld
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36 e ilagrams o ste atsot oc arge artices an uringt eir assage et eena
airo o osite c arge meta ates an 97 2 1 9/Q27

~—o
-~

e atesarec arge suc t att eeectric ie et eent emis irecte rom to

ic c argeson an i rouceteosere ats
A
B
C
D
37 ereisa otentia i erence et eena airo ara e ates 97 2 1 9/Q28
ic aueso otentia i erence an se arationo t e ates i ro uce an eectric ie

strengt o t e greatest aue

.otentla se aration
i erence

A 2 2

B 2 2

C 2 2

D 2 2

38 e eectric ie atacertain istance romanisoate a a articeis3 17

atist e orceonaneectron enatt at istance romt ea a artice

A 48 1 %
B 96 1 ™
c 3 17
D 6 17

Elactrie Tinld
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39 e iagram s o s an eectron it c arge e mass m an e ocit entering a uni orm

eectric ie o strengt 97 2 1 9/Q29

|

electron -

v E
\D—» >
- x 4
.
|

e irectionot e ie an t eeectronsmotionare ot ori onta an tot erig t

ic e ression gieste istance t roug ic te eectron tra es eore it sto s
momentari
2 2
A m B m c m D m
e 2 2 e

40 e iagrams o st o arae ori onta meta ates e ata otentia i erence
97 211 9/Q28

[ ] +

Asma carge iui ro mi a et eente atesis e ine uii rium t e com ination
o its eig tan t e e ectric orce acting on it

e acce erationo ree a isgan t eeectric ie strengt is

atist eratioo t ec argetomassote ro an te oarit ot ec argeont e ro

¢ arge o arit
mass
A 9 ositi e
B 9 negati e
C — ositi e
g
D — negati e
g g

Elactrie Tinld
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41 Asma c arge is ace int eeectric ie o a argec arge 97 212 9/Q26

Bot ¢ argese erience a orce

atist eeectric ie strengt ot ec arge att e ositiono t ec arge

A — B — C D —

42 e iagrams o st o arae ori onta meta ates e ata otentia i erence
97 212 9/Q27

I ] +

Asma carge iui ro mi a et eente atesis e ine uii ium t e com ination
o its eig tan t e e ectric orce acting on it

e acceerationo ree a isgan t eeectric ie strengt is

atist eratioo t ec argetomassote ro an te oarit ot ec argeont e ro

¢ arge o arit
mass
A 9 ositi e
B 9 negati e
C — ositi e
g
D — negati e
g g

43 e eectric ie atacertain istance romanisoate a a articeis3 17 ¢!

atist e orceonaneectron enatt at istance romt ea a artice 97 212 9/Q28
A 48 1 7
B 96 1 ™
c 3 17
D 6 17

Elactrie Tinld
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44 A ce isconnecte to a resistor 97 212 9/Q29

Atan gi enmoment t e otentia i erence acrosst ece is esst anits e ectromoti e orce

—1

ic statemente ainst is
ece iscontinua isc arging
e connecting ire as some resistance

nerg ishee e to riec arget roug t ece

o 0O W >

O erisuse ent ereisacurrentint e resistor

45 oo osite c arge arae atesarearrange ass O n 97 211 1/Q28

Aneectronisreease romrest romt esuraceo t enegati e c arge ate
eeectrontra es romt enegatie c arge ateto ar st e ositie c arge ate

ic gra sos o teorce onteeectron aries it its istance romt e negati e
ate

A B C D

Elactrie Tinld
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46 nte iagram t e s a e area re resents a uni orm e ectric ie irece a a romte
o ser er atrig tangesintot e aneote a er 97 211 1 /Q9

electron beam

A ori onta eamo eectronsenterst e ie tra e ing rom ettorig t

h ic irectionist is eam e ecte teie
A u arsinte aneote aer

B onarsinte aneote aer

C a a romt eo serer

D to ar st eo ser er

47 oo osite ¢ arge ara e atesarearrange ass O n 97 212 1/Q26

Aneectronisreease romrest romt esuraceo t e negati e c arge ate
eeectrontra es romt e negati e c arge ateto ar st e ositi e c arge ate

ic gra sos o teorce ont eeectron aries it its istance romt e negati e
ate

A B C D

Elactrie Tinld
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49

50

18

nte iagram t e s a e area re resents a uni orm e ectric ie irecte aa romte
o ser er atrig tangesintot e aneote a er 97 212 1 /Q27

electron beam

A ori onta eamo eectronsenterst e ie tra e ing rom ettorig t

n ic irectionist is eam e ecte teie

u arsinte aneote aer
onarsinte aneote aer

a a romt eo ser er

o O W >

to ar st eo ser er

e iagrams o st o oints an ic ie9 a artonacirceo raiusr 97212 1 /Qs

A ositi e ointc arge att e centre o t e circe creates an e ectric ie o0 magnitu e at ot
an

P

ic e ressiongi est e or oneinmo ingaunit ositi ec arge rom to

A B r c o D mr
2
en i 1Co c arge assa ointinan e ectrica circuit 97 212 12/Q32

en1Amo est roug a otentia i erenceo 1
ena oero1 isuse orls

ent ecurrentis5mA or2 s

O O o >»

ent ecurrentis1 A orl s

Elactrie Tinld
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52

53

19

ic ro escri est ecircumstancesun er ic orcesactonac arge artice in a uni orm
e ectric e 97 212 1 /Q9
c arge artice irection o orce
A mo ing ¢ arges on ara e tot e ie
B stationar ¢ arges on er en icuartot e ie
C stationar an mo ing ¢ arges ara e tot e ie
D stationar an mo ing c arges er en icuartot e ie
nte iagram te s a e area re resents a uniorm e ectric ie irece a a romte
o ser er atrig tangesintot e aneo te a er 97 213 1 /Q26

electron beam

A ori onta eamo eectronsenterst e ie tra e ing rom ettorig t

n ic irectionist is eam e ecte teie

A u arsinte aneote aer
B onarsinte aneote aer
C a a romt eo serer

D to ar st eo ser er

4 1

An eectron is in an eectric ie o strengt 5 1 m eie isteon inuenceont e
e ectron 97 211 1 /Q28

emassan c arge o aneectronare no n

ic uantit can ecacuate it outan more in ormation

t e orceont e eectron
t e momentumo t e e ectron

t e ineticenerg o t e e ectron

o O W »

tesee ot eeectron

Elactrie Tinld
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54 oo osite c arge arae atesarearrange ass O n 97 213 1/Q27

Aneectronisreease romrest romt esuraceo t e negati e c arge ate
eeecirontra es romt e negati e c arge ateto ar st e ositi e c arge ate

ic gra sos o teorce onteeectron aries it its istance romt e negati e

ate
A B C D
A A A A
0 > 0 > 0 > 0 >
0 0 0 0
55 ic at s o sa ossi emo emento aneectronint eeectricie s o n 97212 11/Q3
—
electron beam | =T |
— |
T~ —r— v\
™D T ——
56 ic ro escri est ecircumstancesun er ic orcesactonac arge artice in a uni orm
e ectric ie 97 213 1 /Q28
c arge artice irection o orce
A mo ing ¢ arges on ara e tot e ie
B stationar c arges on er en icuartot e ie
C stationar an mo ing c arges ara e tot e ie
D stationar an mo ing c arges er en icuartot e ie

Elactrie Tinld



57 e iagrams o st o oints an ic ie9 a art onacirceo ra iusr

A ositi e ointc arge att e centre o t e circe creates an e ectric ie o0 magnitu e at ot

an

ic e ressiongi est e or

artice as it a

one inmo ing a unit ositi e c arge rom

-

roac es a air o c arge

ertica com onent
constant acce eration
constant e ocit

constant acce eration

A B r
58 e iagram s o s a c arge
acuum
L
oO——»
L
ic ro escrieste orionta an
t e ates
ori onta com onent
A constant acce eration
B constant acce eration
C constant e ocit
D constant e ocit

constant e ocit

Elactrie Tinld
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60

61

22

ectrons are acceerate an t en irecte intot e uni orm e ectric ie et eent o arae
atesina acuum 97 211 1 Q29
electrons
+

at est esci estesaeote at oo e teeectronsint e ie
A a on arscureaonga inet atis arto acirce
B a on ar scureaonga inet atisnot arto acirce
C anu ar scureaonga inet atis arto acirce
D anu ar scureaonga inet atisnot arto acirce
Acarge articeisinte eectric ie et eent o ori onta meta ates connecte to a
source o constant otentia i erence ass o n ereisa orce onte artice uetote
e ectric ie 97 211 1 /Q30

charged particle
— =
—

ese arationo t e atesis ou e

at i etene orceont e artice
A — B — C D 2

4 2

at escrieste eectric otentia ierence et eent o oints in a ire t at carries a

current 97 212 11/Q32

A t e orcere uire tomo eaunit ositi ec arge et eent e oints
t eratioo t eenerg issi ate et eent e ointstot e current

teratoote o er issi ate et eent e ointstot e current

O O W

teratoote o er issi ate et eent e ointstot ec arge mo e

Elactrie Tinld



62 e iagrams o sa ertica uniorm e ectric ie ina acuum

TS e e e 0 0 0 0 0 0

»
=

direction of
electron flow

electric field
Aneectronguninectsa eamo eectrons ori onta intot e ie

ic c anges i an aeoccure tote at an s ee o t e eectrons
eam ea est e ie

at o eectrons s ee O eectrons
A eecte onars increase
B eecte onars unc ange
C eecte u ars increase
D eecte u ars unc ange

63 A er sma oi ro o massm carriesac arge

G/ oil drop

L 1
+ + + + |+ + + +

e otentia i erence acrosst e atesis an t e se arationis

23

97 212 1 /Q28

tetimete

97 212 1/Q29

e eigtote ro is aance t eeectric orce Buo anc orcesma e consi ere to

enegigi e
ic ormuagi est ec argeont e ro

A mg B mg c _ D
mg mg

Elactrie Tinld
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65

66

24

ectrons are acceerate an t en irecte intot e uni orm e ectric ie et eent o arae

atesina acuum 97 213 1 /Q28

electrons
+

at est esciestesaeote at oo e t eeectronsint e ie
a on ar scureaonga inet atis arto acirce
a on ar scureaonga inet atisnot arto acirce

anu ar scur eaonga inet atis arto acirce

o O W >

anu ar scur eaonga inet atisnot arto acirce

Ac arge articeisinte eectric ie et eent o ori onta meta ates connecte to a
source o constant otentia i erence ass o n ereisa orce onte artice uetote
e ectric ie 97 213 1 /Q29

charged particle

ese arationo t e atesis ou e
at i etene orceont e artice

A — B — C D 2
4 2

Aneectronisinaneectric ie o strengt 5 1% m' e ie isteon inuenceont e

e ectron 97 213 1 /Q30
emassan c arge o aneectronare no n

ic wuantit can ecacuate it outan more in ormation

t e orceont e eectron
t e momentumo t e e ectron

t e ineticenerg o t e e ectron

o 0O W >

tesee ot eeectron

Elactrie Tinld
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67 A otentia i erenceisa ie et eent ometa atest atarenot ara e 97 211 11/Q28

ic iagrams o st eeectric ie et eent e ates

A B

+
|

68 e iagrams o st o ara e meta atesconnecte toa ¢ o0 ersu t roug a resistor

97 212 11/Q30
T L

ereisauniormeectric ie int eregion et eent e ates

ic cange ou causea ecreaseint estrengt o t e eectric ie
asma increaseint e istance et eent e ates
asma increaseint e otentia i erence et eent e ates

asma increaseint e aue o t e resistor

o 0O W >

asma increasetot earesao ot ates

Elactrie Tinld
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70

71

artice as ita roac es a air o ¢ arge

ara e

26

ates in a

97 211

11/Q29

onta an ertica com onents o its motion as ittra es et een

97 211

et eent e ates

97 213

o eectrica energ tot e

e iagram s o s a c arge
acuum
L
O——»
L
+ + + + + +
ic ro escrieste ori
t e ates
ori onta com onent ertica com onent
A constant acce eration constant acce eration
B constant acce eration constant e ocit
C constant e ocit constant acce eration
D constant e ocit constant e ocit
o arae ates a istance 25mm a art a e a otentia
12
atist e orce onaneectron enitisint e uni orm e ectric ie
A 48 1 ?
B 77 1?2
C 48 1 "
D 77 1 "
A atter ismare 9
at oest is mean
A ac couom o c arge romt e atter su ies 9
circuit
B e atter su ies9 toane terna circuit oreac couom o c arge
C e otentia i erence across an com onent connecte tot e atter i

ere ia as e9

acrosst e atter terminas

Elactrie Tinld
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i erence et eentem o

11/Q30

11/Q31

oe
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72 neac eectric ie iagram a ositie c arge articeismo e rom to 97 212 11/Q31

n ic iagram ou t e articee erience anincreasingre usi e orce

A B
Y X
X Y
Cc D

X Y
Y X
Y ] Y Y 4 Y
73 e iagrams o sa airo ara e meta ates4 mma artconnecte toa9 atter
97 212 11/Q29
—L
4.0mm 1 9.0V

——

atist eeectric ie strengt et eent e ates

A 44 1 * Cc'
B 36 1 2 C'
C 36 C'

D 23 13 C'

Elactrie Tinld
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74 A otentia i erenceisa ie et eent ometa atest atarenot ara e 97 213  11/Q29

ic iagrams o st eeectric ie et eent e ates

A B

75 e iagram s o s an insuatihngro it e ua an o osite oint c arges at eac en

Aneectric ie o strengt actsontero ina o n ar s irection 97 211 11/Q32
+ —
C D)
ic ro is correct
resu tant orce resu tant tor ue
A ero coc ise
B onars coc ise
C ero anticoc ise
D ohnars anticoc ise

Elactrie Tinld
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near a ositie c arge an a negati e
97 212 11/Q31

76 e jiagram s o s a non uniorm e ectric ie
c arge s ere

oureectrons A B Can D ares o nat i erent ositionsint e ie

n ic eectronist e irectiono t e orceont e eectrons o n correct

77 e iagram s o s an insuating ro
An e ectric ie o strengt

it eua an o osite oint c arges at eac en
actsont ero ina o n ar s irection 97 213 11/Q31

0
Y

ic ro iscorrect

resu tant orce resu tant tor ue
A ero coc ise
B onars coc ise
C ero anticoc ise
D onars anticoc ise
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78 A ioeisa air o one negati e c arge an one ositi e c arge o e ua magnitu e e
eeclric ie oa i oeisson eo 97 211 12/Q31

n ic irection oest e orce actonaneectron enat oint

X
A D

\

79 ig tning can occur et eenac arge cou an te art ssurace ent e eectric ie
strengt int e inter ening atmos ere reac es25 C' e iagrams o st e eectric ie
et eente aseo acou an te art ssurace 97 211 12/Q32

base of cloud

|

2km

Y

Earth’s surface

atist e minimum otentia i erence et eente art an te aseo acou 2 m ig
or ig tning to occur

A 125 B 25 C 5 D 1
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80 Aneectric ie e isisint es ace et eent oc arge meta ates 97 212 12/Q31

[ : 1 +
1 X
Y _
ic gra s o ste ariation o eectric ie strengt it istance rom aongte
ine
A B C D
A A A A
0 > 0 > 0 > 0 >
0 0 0 0
81 o orionta ara e ate con uctors are se arate a istanceo 5 mminair e o er
ateiseart e an te otentaoteu er ateis 5 97 213 11/Q%2

atist eeectric ie strengt ata ointmi a et eent e ates

1 1* m' onars

1 1* m'u ars

1* m' onars

O 0 w »r
N

2 1% m'u ars

82 o orionta ara e ate con uctors are se arate a istance 0 5 mm in air e o er
ateiseart e an te otentaoteu er ateis 5 97 211 11/Q31

atist eeectric ie strengt ata ointmi a et eent e ates

1 1* m' onars
1 1* m'u ars

2 1* m'onars

o O w »

2 1* m'u ars

Elactrie Tinld



32

83 ig tning can occur et eenac arge cou an te art ssurace ent e eectric ie
strengt int e inter ening atmos ere reac es25 C' e iagrams o st e eectric ie
et eente aseo acou an te art ssurace 97 213 12/Q33

base of cloud

2km

Y

Earth’s surface

atist e minimum otentia i erence et eente art an te aseo acou 2 m ig

or ig tning to occur

A 125 B 25 C 5 D 1

84 A ioeisa airo one negati e c arge an one ositie c arge 0 e ua magnitu e e
eecltric ie oa ioeisso n eo 97 213 12/Q31

n ic irection oest e orce actonaneectron enat oint

X

]
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85 A singe roton tra eing it a constant ori onta eocit enters a uniorm eectric ie
et eent o arae c arge ates nte iagram Bs o ste at taen te roton

ic at ista en a eiumnuceust atenterst e eectric ie att e same ointan it
t esame eocit ast e roton 97 212 12/Q33
A B C

I

8 Ac arge articemo esinauniormeectric ie et eent o ara e meta ates

o cacuate t e orce acting ont e artice ue tot e eectric ie ic uantit is not
re uire 97 212 12/Q%2

A artice c arge
B artices ee

C ate se aration
D

otentia i erence et eent e ates

87 Aneectronisinitia atrestin a uni orm e ectric ie 97 211 12/Q30

ic gra s o ste ariation it timeo t e eocit ot e eectron

A B
A A
velocity velocity
0 > 0 >
0 time 0 time
C D
A A
velocity velocity
0 P> 0 >
0 time 0 time
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88 A carge articeisinte eectric ie et eent o ori onta meta ates connecte to a

source o constant otentia i erence ass o n 97 211 12/Q31
charged particle
T 7
—_
ereisa orce ont e artice uetot e eectric ie
ese arationo t e atesis ou e
at i etene orceont e artice
A — B — C D 2
4 2
89 e iagrams o st o arae ates 97 213 12/Q30
e atesarec arge sot att ere is an e ectric ie et eent em an are oints

ic are% %an %ote istance romt eto atetot e ottom ate

P [ ]
Q [ ]
R [ ]
atist e eectric ie strengt at oint

A t esameast atat oint

B t icet atat oint

C a t atat oint

D onetir t atat oint

90 A ositiec argeo 26 1 ®Cisinaneectric ie o constant ie strengt 3 m'’

O muc or must e oneontec argeinorertomoeita istanceo 4 mmint e
o osite irectiontot e irectiono t e ie 97 213 12/Q31

A 31 1°
B 2 1°3
C 31 12
D 2
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91 A eamo eectronsis irecte intoaneectric ie an is e ecte it 97 211 13/Q30

Diagram 1 re resents aneectric ie inte aneote a er
Diagram 2 re resents aneectric ie irecte er en icuartote aneote aer

einesA B Can Dre resent ossi e at sot eeectron eam A at sareint e ane
ote aer

ic ine estre resentst e at ot eeectronsinsi et e ie
A diagram 1 B C diagram 2 D
X a
N\ /
N/
\ /
\/

) Y
N

A

A

A

A

A

electric field electric field
in the plane perpendicular to the
of the paper plane of the paper
electrons electrons
92 oo osite c arge arae atesarearrange ass o n 97 211 13/Q3l
(o, O

Aneectronisreease romrest romt esuraceo t enegati e c arge ate
eeectrontra es romt enegatie c arge ateto ar st e ositie c arge ate

ic gra sos o te orce ont eeectron aries it its istance romt e negati e
ate

A B Cc D

N
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93 ocon ucting aerso aiui crsta is a o acacuatorare 8 ma art A15 ce is
connecte acrosst econ ucting a ers ent ecacuatoriss itc e on 97 212 13/Q30

atist eeectric ie strengt et eent e a ers

A 12 1 ° m'
B 19 m'
C 12 m'
D 19 1° m’
94 A ositie c arge articeis roecte intoa uniorm e ectric ie 97 212 13/Q31

ic iagramre resenist e at ot e articeint e e ectric ie

A B
electric field in plane of the paper electric field in plane of the paper
O—t+——11 | | O—t—+—1"T1
\*
\ \ \ \ \ \ \ \ \ / \/ Y / \
C D

X X X X X X
X X X
X X

X
X
X
X
X
X

X X
X X X
X X
X

X X X X

X

X
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95 ometa atesare e orionta an arae 5 cma art e atesareat otentias o
1 an 2 97 213 13/Q
+100V L ‘ |
t 5.0cm
+20V I 1

atist e orce e erience aneectronint eeectric ie et eent e ates

A 26 1
B 38 1 "
C 26 1 '
D 38 1 '

96 e jlagrams o ste at o ac arge articet roug a uniorm e ectric ie a ing ertica
ie Ines 97 213 13/Q30

N -

electric T path of
field lines particle

T~

atcou giea at otissae

A a ositiec argetra e ing ettorig tina ie irecte o n ars
B a ositiec argetra e ingrig tto etina ie irecte o n ar s
C anegatiec argetra e ingrig tto etina ie irecte u ars
D

anegati ec argetra e ing ettorig tina ie irecte o n ars

97 Asma c arge is ace int eeeclric ie o a argec arge 97 213  13/Q3l
Bot ¢ argese erience a orce

atist eeectric ie strengt ot ec arge att e ositiono t e c arge

A — B — C D —
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98 oc arge ara e meta ates ro uce an e ectric ie 97 213 13/Q30

R

>

Ac arge articemo es rom to

ic gra s o ste ariatono te orceont e artice it istance rom aongt e ine

A B C D
A A A A
force force force | force
0 > 0 > 0 &> 0 >
0 distance 0 distance 0 distance 0 distance
99 o ertica con ucting ates an are ositione sot att e are se arate a istance o
6 mminair A6 Cc su isconnecte ass 0 n o7 211 13/031
plate plate
X Y
E
-~
6.0mm
+ —
O ©
60V

atist eeectric ie strengt at a ointmi a et eent e ates
1 1* m'to ars
1 1* m'to ars

2 1% m'to ars

o 0O w »

2 1* m'to ars
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100 A ori onta eamo eectronsis asse

electron
beam

son
eu er
otentia o 4

atist e orce oneac e ectron

101 o o osite c arge
artic e starts romrestan mo es romone atetot eot er

ic gra

A 32
B 32
C 64
D 64

A

1 17
1 19
1 19
1 17

et eent o ori onta

ara e

1+4.0V

A
2.0cm

\

1-4.0V

ate as an eectrica

O n ars

O n ars

ori onta meta

otentia o 4

en et eent e ates

ates are ace

T

O+

sos o te
romt e ositi e ate

inetic energ

Y

\
o
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97 211

ates 2 cma art as

14/Q28

o er ate as an e ectrica

ote artice aries it te

\
o

97 212

ina acuum A ositie c arge

ate ass o n 14/Q29

istance mo e

Y
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102 e iagrams o st o oints an ic ie9 a artonacirceo ra iusr 97 211 14/Q29

A ositi e ointc arge att e centre o t e circe creates an e ectric ie o0 magnitu e at ot
an

ic e ressiongi est e or oneinmo ingaunit ositi ec arge rom to

A B r C (“—’) D r
2
103 O arae ates an are se arate a istance ina acuum ere is a otentia
i erence et eent e atessot ata uniormeectric ie is ro uce 97 213 14/Q32
ol
| H |
plate X\ /plate Y

Ac arge mo es romrest romt esuraceo ate an tra esto ar s ate
ent ec argereac es ate it as inetic energ
ic e ressiongi est eeectric ie strengt et eent e ates

qd C K Kd

A 9 g 99 K
Kd K qd q
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104 o ositi e c arges an one negati e c arge a o e ua magnitu e are set att e corners o
ane uiatera triange 97 212 14/Q28

ic iagram estre resentst e e ectric ie surroun ingt e ¢ arges

e 4

105 A artice is in a uniorm ie e articee eriencesa orceint e o osite irectiontot e

e 97 211 13/Q13

ic ie iste articeinan on ic roert ote articeist e ie acting

ie ro _ert o _artice
on ic teie acts
A e ectric c arge
B e ectric current
C gra itationa mass
D gra itationa eig t
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106 o arae meta ates ae a otentia i erence et eentem o 12 e istance

et eent e atesis1 mm 97 211 13/Q32

ataret eeectric ie strengt et eente atesan te or oneonac argeo 39 C
tomo et ec arge romt enegati e atetot e ositi e ate

e ectric ie or one
strengt C'
A 12 47 1 °
B 12 47
C 12 47 1 °
D 12 47

107 e iagrams o st

te ates

O ara e ori onta meta ates

ere isa otentia

i erence
97 211

et een

14/Q28

liquid dro
o q p

Asma carge iui ro mi a et eente atesis e ine uii rium

t e com ination
o its eig tan t e e ectric orce acting on it

e acce erationo ree a isgan t eeectric ie strengt is

atist e oarit ot ec argeonte ro an t eratioo c argetomasso t e ro

o arit ¢ arge

mass
A negati e —
g g
B negati e 9
C ositi e —
g
D ositi e 9
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108 e iagrams o st ometa atesconnecte toaconstant ig otage 97 211 14/Q29

l— —p]

ic gra s o ste ariationo t eeectricie strengt mi a et eentet o atesas
te istance et eent et o atesisincrease

A B C D

109 Aneectronentersaregiono s ace eret ereisa uniorm e ectric ie ass o n
97 213 14/Q31

path of -
electron

nita t eeectronismo ing ara e to an int e irectiono t e e ectric ie

atist esu se uent at an ¢ angeo s ee ot eeectron

at o eectron s ee 0 eectron
A inear ecreases
B inear increases
C ara oic ecreases
D ara oic increases
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110 egionso un aance c argeare ro uce insieacou ass O n 97 213 14/Q31

ort e region ic iagram correct re resentst e irectiono t e eectric ie an te
initia irectionin ic eectrons ou mo e

direction of
movement
of electrons

A C D
electric field / / / /
111 e at o aneectron it initia s ee int euniormeectric ie et eent o ara e ates

ISS O n 97 213 14/Q32

e ertica e ection ismeasure att erigt an e geot e ates

e istance et eent e atesis a e e otentia i erence et eent e ates remains
t e same
at i etene e ectionoteeectron it t esameinitia s ee
A B 2 c 2 D 4
112 ic unitisnotuse ineit ert e einitiono t ecouom ort e einitono t e ot
A am ere 97 212 15/Q31
B oue
C om
D secon
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113 Amoecue e a esasaneectric i oeconsistihgo t oe ua ointc arges o o osite sign
se arate aie istance emoecuemo es it constant ori onta eocit asitentersa

ertica uniormeectric ie ass o n 97 213 15/Q30

G—

molecule

electric field

e ositi ean negati ec argeso t e moecueentert e ie att e same time

ic ro escrieste eocit ot emoecueint e ie

ori onta com onent ertica com onent
o eocit o e ocit
A constant increases
B constant ero
C increases increases
D increases ero
114 ic iagram estre resentst e eectric ie et eent o ointc arges 0 e ua magnitu e

an o osite sign 97 213 15/Q31

¥ B

115 o arae meta ates a istanceo 2mma art a ea otentia i erenceo 1 across
t em

97 211 15/Q31

atist eeectric ie strengt et eent e ates

A 5 m'’ B 5 m' C 5 c' D 5 c’
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116 A ositi e c arge an anegati ec arge o e ua magnitu eare ace as ort istance a art

ic iagram estre resentst e associate e ectric ie 97 212 15/Q25

T
56 3

117 Acarge oi ro o massm it ne cesseectrons is e stationar int e uni orm e ectric

e et eent o ori onta atesse arate a istance 97 212 15/Q30

e otage et eent e atesis t eeementar c argeise an t e acceerationo ree a
isg
atist e aueo n
mg

A & _ B 19 c fme p I
mg e g me
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118 Anoi ro et asc arge an issituate et eent o ori onta meta atesass o nint e

lagram 97 211 15/Q32

ese arationo t e atesis e ro etiso ser e to e stationar enteu er ateis
at otentia an t e o er ateisat otentia

ort istooccur atiste eigtote ro et

2

‘ N

A — B c — D
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