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5 (a) Define electric potential at a point.

Workdone, per unit positive charge +o move it from ofioiky_

(b) Two positively charged metal spheres A and B are situated in a vacuum, as shown in Fig. 5.1.

sphere A sphere B

5
Y
v

Fig. 5.1

A point P lies on the line joining the centres of the two spheres and is a distance x from the
surface of sphere A.

The variation with x of the electric potential V due to the two charged spheres is shown in

Fig. 5.2.

600 |
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|
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VIV \
\
400 \
\
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C_ — s [~ 300
> N /
200 NG
100
0 2 4 6 8 10
T x/cm T
surface surface
of A of B
Fig. 5.2
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(i) State how the magnitude of the electric field strength at any point P may be determined
from the graph of Fig. 5.2.

(ii) Without any calculation, describe the force acting on a positively charged particle placed
at point P for values of x from x=0to x=10cm.

Trarce 5. directly.. fopor'l"wﬁa/fo%/m/;/c/fl%'y

crojrce s Maximuwmn Oul? x=0. @ dec‘/“em fo @«0 @(-x: 6Cm-

(c) The positively charged particle in (b)(ii) has charge g and mass m given by the expression

q_ 7 L1
T 48x107Ckg™.

Initially, the particle is at rest on the surface of sphere A where x = 0. It then moves freely
along the line joining the centres of the spheres until it reaches the surface of sphere B.

(i) On Fig. 5.2, mark with the letter M the point where the charged particle has its maximum
speed. - [1]

(ii) 1. Use Fig. 5.2 to determine the potential difference between the spheres.

570 o 230 potential difference = 340 .................... V[1]

2. Use your answer in (ii) part 1 to calculate the speed of the particle as it reaches the

surface of sphere B.
Explain your working.

4053 JFEPE = Coninin £
AVXq:%xmx (V2u2>

340 x L % 2 =02 — 42

m 5%
- 1.8 >< 10 ms_1[3]
340 x 4-8 x 10" x 2 = V? — (?

V2 =3.264 x 10"

V =1.8 x 10°

© UCLES 2015 [Turn over

9702/42/M/J/15
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4 (a) Define electric potential at a point.

& 1S Wuz, workclone,(a@r ositive char \n

(b) A charged particle is accelerated from rest in a vacuum through a potential difference V.
Show that the final speed v of the particle is given by the expression ————>—"—

where ™ is the ratio of the charge to the mass (the specific charge) of the particle.

Zoss JSfEPE = Coninin WO £

1 2 2
V><q—§m(v —u) 2Vq
1 v= o
V><q:§mv2 m

[2]

(c) A particle with specific charge +9.58 x 107 Ckg~" is moving in a vacuum towards a fixed
metal sphere, as illustrated in Fig. 4.1.

1 metal sphere
2.5%x10°ms- potential +470V

_— >

particle O

specific charge
+9.58x 107 Ckg~!

Fig. 4.1
o0
The initial speed of the particle is 2.5 x 10°ms~! when it is a long distance from the
— e P

sphere.
The sphere is positively charged and has a potential of +470V.

Use the expression in (b) to determine whether the particle will reach the surface of the
sphere.

//)5 /Daﬂf/c/e /< ﬁWe//% S/low er,

(2 x 10°ms™ 1)

2V q

V= —— Tr wie AT

m Reacn T°Hg
V =2 x470 x 9-58 x 10" Oueface
V =3.0x 10°ms™ " [3]

For
Examiner's
Use

© UCLES 2013 9702/41/M/J/13 [Turn over
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5 Two small solid metal spheres A and B have equal radii and are in a vacuum. Their centres are

15cm apart.
Sphere A has charge +3.0pC and sphere B has charge +12pC. The arrangement is illustrated in
Fig. 5.1. T y

sphere A & P £e sphere B
charge +3.0pC —to-4—------- charge +12pC
o 10m

Fig. 5.1

Point P lies on the line joining the centres of the spheres and is a distance of 5.0cm from the
centre of sphere A.

(@) Suggest why the electric field strength in both spheres is zero.

[Vetal Epheresare freated s point chager. Tharekore Raic charge,

.............................................................................................................................................. (2]
(b) Show that the electric field strength is zero at point P. Explain your working.
~
E=FEA—FEB ~> /e lines are opposite
+o one another.
L LU B /- ’
176 s 6 rg*
-1 {3 x 10712 12 x 1012}
Ao L (0.05)7 (0.10)°
E=0 &
(c) Calculate the electric potential at point P.
! > Qﬁe POS/'%M? [}mf’}@p
V=Va+Vp 7
L, e
HA o Ya '{/Tf,o re
I [3x107" N 12 x 10712
= Areg | 0.05 0.1 1 o 6
electric potential = ... T V [2]

© UCLES 2016 9702/41/0/N/16

V =1.6182



Q/S: L17’6
Ms= 107w 5 oOV-0

(d) Asilver-107 nucleus (1%Ag) has speed v when it is a long distance from point P.
——— —

Use your answer in (c) to calculate the minimum value of speed v such that the nucleus can
reach pointP. ~—

L\‘Oés in ){%C: 645/7 (n 5/25

1
—§m(V2—u2) = AV X ¢q
Vi - v

_% (107 x 1-66 x 107%7) (0 — w’) = (1.6182 — 0) x (47 x 1-6 x 10"7)

[Total: 10]

© UCLES 2016 9702/41/0/N/16 [Turn over
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5 Anisolated solid metal sphere of radius r is given a positive charge. The distance from the centre
of the sphere is x. D

(a) The electric potential at the surface of the sphere is V,.

A

On the axes of Fig.5.1, sketch a graph to show the variation with distance x of the electric
potential due to the charged sphere, for values of x from x =0to x = 4r.

\ T, ‘/b
1 0.75 V, 27, 0.9V}

V potential 1 \ 37“, 033%
o 0.50 4r,0.25V),

\\
AN
N

0.25 V, =

1.00 V,

V4

0 r 2r 3r 4r
distance x

Fig.5.1
[3]

© UCLES 2014 9702/41/M/J/14
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(b) The electric field strength at the surface of the sphere is E,,.
R —

On the axes of Fig.5.2, sketch a graph to show the variation with distance x of the electric
field strength due to the charged sphere, for values of x from x =0 to x = 4r.

E x

© UCLES 2014

1

r

1.00 £,

0.75E,

field
strength

0.50 £,

0.25E,

T,E()

21, 0.25F,

i —

37“, O.llE()

-

4r,0.0625Ey

/f

r 2r
PowT
CHARGE!
Fig.5.2

9702/41/M/J/14

3r 4r
distance x

3]
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5 A charged metal sphere is isolated in space. Measurements of the electric potential V are made
for different distances x from the centre of the sphere.

The variation with distance x of the potential V'is shown in Fig. 5.1.

4.0
AV
m=—=2~F
\ Ar
\
3.0
\
N B A ,,,,&, S ) I A O
V/103V -
— )
N

2.0

1.0 Ea N

(el 1Ql 1 ——
O Oh | ~—l_]
0
0 2.0 4.0 6.0 8.0 10.0
x/cm
Fig. 5.1
(a) Use Fig. 5.1 to determine the electric field strength, in NC~, at a point where x = 4.0cm.
Explain your working. i
2-6—1) x 10° 4
( ) — 421 x 10

(2-5-8) x 102

electric field strength = ... .0l oo
(b) The charge on the sphere is 8.0x107°C.

(i) Use Fig. 5.1 to state the electric potential at the surface of the sphere.

potential = ... 5 V [1]

© UCLES 2015 9702/41/M/J/15



13

(ii) The sphere acts as a capacitor. Determine the capacitance of the sphere.

C = 471'807“

CAPACItANCE = .iiiiiiii e e F [2]

© UCLES 2015 9702/41/M/J/15 [Turn over
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6 Two solid metal spheres A and B, each of radius 1.5cm, are situated in a vacuum. Their centres
are separated by a distance of 20.0cm, as shown in Fig. 6.1.

1.5¢m 20.0cm 1.50m

| t—

sphere A sphere B

'
y

Fig. 6.1 (not to scale)

Both spheres are positively charged.
—_—————

Point P lies on the line joining the centres of the two spheres, at a distance x from the centre of
sphere A.

The variation with distance x of the electric field strength E at point P is shown in Fig. 6.2.
L ’_ﬂ

—

50

40

-

30
1
E/NC 20

——

10 N

p 4

y. A

I
—
o
A1

AL
N—HH X/ em

>

Fig. 6.2

© UCLES 2016 9702/42/0/N/16 [Turn over
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(a) Use Fig. 6.2to determine the ratio

magnitude of charge on sphere A
magnitude of charge on sphere B °

Explain your working. Ya=vB=1-dcm
C L
A

E»

)
il
L" Oo% e 32

(b) The variation with distance x of the electric potential V at point P is shown in Fig. 6.3.

0.8
7

=TT

0.6
VIV sy

0.5

04 7

0.3 N t

pd

AN

18
0.1

0 2 4 6 8 10 12 14 16 18 20
x/cm

Fig. 6.3

© UCLES 2016 9702/42/0/N/16
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An o-particle is initially at rest on the surface of sphere A.
The a-particle moves along the line joining the centres of the two spheres.

Determine, for the a-particle as it moves between the two spheres,
I

(i) its maximum speed, 6"') C, KE
Loss tn °|o€= aLn in I\°

ga = 42 (1.6 x 107) ¢

—AV x q= %m (V? =)

mao = 4u = (4 x 1.66 x 10727) kg

—(—0-18=0.76) x (2x 16 x 107") = = (4 x 1.66 x 10" (v* — 0%)

N —

V2=56x10"ms!

maximum speed = 7‘ 5 >< 1 03

................................................. ms~ [3]
(ii) its speed on reaching the surface of sphere B.
L,oss tn €°P=€= @n in Kf
LAV xg=2m (V?—u?)
2

—(0.54—0-76) x (2x1-6x107%) = % (4% 166 x 107°7) (V* =07
speed = ... - 6><103 ........ ms [2]
[Total: 8]

V2 =212 x 10'ms "

V = 4.6 x 10° ms™

© UCLES 2016 9702/42/0/N/16 [Turn over
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4 (a) State what is represented by an electric field line.

Shows The O&recl‘/an of e electric Force

(b) Two point charges P and Q are placed 0.120m apart as shown in Fig. 4.1.

0.120m

| or,lo,<:
R T 2,

P —b 4 - Q
+4.0nC -7.2nC

Fig. 4.1

(i) The charge of P is +4.0nC and the charge of Q is —=7.2nC.

Determine the distance from P of the point on the line joining the two charges where the
electric potential is zero.

2 | T pettn) G

”
048 —4x =7-2x
Vo =Vp+ Vg 4_ T2
x 0-12—z z = 0.48/11 -2

distance = O : 043 m [2]

(ii) State and explain, without calculation, whether the electric field strength is zero at the
same point at which the electric potential is zero.

NQ' M (C/fzc\ruc Geld S%'enj% u://rw//er'ée Zero

© UCLES 2022 9702/42/F/M/22 [TUI"I‘I over
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(iii) An electron is positioned at point X, equidistant from both P and Q, as shown in Fig. 4.2.

+ F Q

Pl
T |

Fig. 4.2

On Fig. 4.2, draw an arrow to represent the direction of the resultant force acting on the
electron. — (1]

[Total: 6]

© UCLES 2022 9702/42/F/M/22
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5 (a) (i) State whatis meant by a field of force.

(ii) State one similarity and one difference between the electric field due to a point charge
and the gravitational field due to a point mass.

similarity: ..o e T

[2]
(b) An isolated solid metal sphere of radius 0.15m is situated in a vacuum, as illustrated in
Fig. 5.1. e
—_—
_______________ D
I X I
Fig. 5.1
The electric field strength at the surface of the sphere is 84V m.
Determine:
(i) the charge Q on the sphere 24 0 x 10‘1 X Q
E- KQy  kQ 01
'—"\/VVZ’ — _2
F r’- r
E==
q ﬂ(/ - @)
20 ’ X / O
Q = e C [2]

© UCLES 2020 9702/42/0/N/20
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(ii) the electric field strength at point P, a distance x = 0.45m from the centre of the sphere.

— — e -

q - 10
o K@ —[9x10") (2:110™)
(045)*

72

electric field Strength = .......coviieeie e vm [2]

(c) Use information from (b) to show, on the axes of Fig. 5.2, the variation of the electric field
strength E with distance x from the centre of the sphere for values of x from x =0to x =0.45m.

— e e ™

100

80

——

E/Vm!

60 \

40

P4

20 <

[3]

[Total: 11]

© UCLES 2020 9702/42/0/N/20 [Tu rn over
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5 (a) Define electric potential at a point.

...... qk i Yoo amount of workdone, o moviey. o unit

(b) Two point charges A and B are separated by a distance of 12.0cm in a vacuum, as illustrated

in Fig. 5.1.
H U —

\L-K

charge A

—r————--——-—-—1 -
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
o ---- -
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

: a

The charge of Ais +2.0 x 10~°C.

—

A point P lies on the line joining charges A and B. Its distance from charge A is x.

The variation with distance x of the electric potential V at point P is shown in Fig. 5.2.

20

V/102V

10

pd

v

Fig. 5.2

© UCLES 2020 9702/43/0/N/20



13 @Mer (qxqu)(&Blo
Use Fig. 5.2 to determine: L0 ) (8X|O Nl)

(i) thechargeof'B- (m[_leO“D _ e [&B)
Vicn- O= Var Vs (4x167) (6x.67%)

O: \/\QA +V\@B (8)(-9@((@4) : @6

}/‘/A Y”B L‘l

(ii) the change in electric potential when point P moves from the position where x = 9.0cm to
the position where x = 3.0cm. - —

AV = V3em — VQCm

=2x 107" — (=10 x 10%)

)= L1 N C\, - aQ/ Change = ..o V 1]

(c) An a-particle moves along the line joining point charges A and B in Fig. 5.1.

The a-particle moves from the position where x = 9.0cm and just reaches the position where
x=3.0cm.

Use your answer in (b)(ii) to calculate the speed v of the a-particle at the position where
x=9.0cm.

L%Vm K C Jdm /0 [;/ 0[

§><m><(v2—u@) Av,

D
1 X du X V2 — 1200 % 2¢ V= 3‘4><1O ...... ms™ [3]
2 E—3 [Total: 9]
o 2x1200 x 2¢ 2400 X 2 X 1.6 X 1071 o

Ay T 4x1.66x10°27

© UCLES 2020 9702/43/0/N/20 V = \/ 1-156 x 10 [Turn over



Electric Fields WS1

1 2019 FEB P42 Q05

(a) State what is meant by an electric field.

An area Whece o charge expericnces

(b) An isolated solid metal sphere has radius R. The charge on the sphere is +Q and the electric
field strength at its surface is E.

On Fig. 5.1, draw a line to show the variation of the electric field strength with distance x from
the centre of the solid sphere for values of x from x =0 to x = 3R.

1.00E L {
0.75E
electric
field
strength
0.50E
A
N
N
0.25FE
0
0 R 2R 3R
distance x
Fig. 5.1

[4]



(c) The sphere in (b) has radius R=0.26m.
_/\_/\————’—*/

Electrical breakdown (a spark) occurs when the electric field strength at the surface of the
sphere exceeds 2.0 x 108V m~".

—_——

Determine the maximum charge that can be stored on the sphere before electrical breakdown

~ dnegr?
— ? -
Q E A 47TEOT charge = ............. /O5X/0 --------- CBl

2 2019 JUN P41 Q05
(a) State what is meant by electric field strength.

______ Gt is Fo amount of Jorce por wif

3 2019 JUN P42 Q06
(a) State what is meant by electric potential at a point.

%Q anmwzf 0/[ toork a/onz, /N moving Q




(b) Two parallel metal plates A and B are held a distance d apart in a vacuum, as illustrated
in Fig. 6.1.

Fig. 6.1

Plate A is earthed and plate B is at a potential of +V,.
—— ™ — w

Point P is situated in the centre region between the plates at a distance x from plate B.
The potential at point P is V.

On Fig. 6.2, show the variation with x of the potential V for values of x from x = 0 to
Xx=d.

+V0 <

potential N
%4

,B/chwofﬁfﬂalzk
Plabes- i

E: COHS%W‘ 0 /

0 / d

v
Gr‘aolicr)i' == E distance x

CFS s

ne abiV@ Fig. 6.2
3 PoJanJﬁai o

ﬁ—rao!ieni' ~



(c) Two isolated solid metal spheres M and N, each of radius R, are situated in a vacuum. Their
centres are a distance D apart, as illustrated in Fig. 6.3.

! D |
|
1 |
|
sphere M ‘ | sphere N
charge +Q b charge +Q
.-----.’ _____ _T____<____
|
\ DY
1 y ‘
: < >
| |
Fig. 6.3

Each sphere has charge +Q.

Point P lies on the line joining the centres of the two spheres, and is a distance y from the
centre of sphere M. —

—

On Fig. 6.4, show the variation with distance y of the electric potential at point P, for values of

yfromy=0toy=D. = ~
w

=+

E inSiJL = O
V——Cons'l'an}/ .

\/_—ne\/(’,ragm! A u KQ
N Cax of OOiiiR S (D-R)-D V= r

Silke cha/?u«'

potential

(=
NN

Lindig

Fig. 6.4
(4]




6 2020 FEB P42 Q06
Two positively charged identical metal spheres A and B have their centres separated by a distance
of 24cm, as shown in Fig. 6.1.

24cm

v

8

Fig. 6.1 (not to scale)

16

sphere A

sphere B

The variation with distance x from the centre of A of the electric field strength E due to the two
spheres, along the line joining their centres, is represented in Fig. 6.2.

9

8 L

~

~ "\ E/10*NC
Ukt
?0\ &

Z
§_
C
Ey
QQ
()]

3 \
2
N
1 N
O [ L[ H e ,,j 0 - 1 1 100
0 214 6 8101214116 TONL 201221 24
RN

=1 x/ cm
-2

Fig. 6.2

(a) State the radius of the two spheres. Q/




(b) The charge on sphere Ais 3.6 x 102C. Determine the charge Qg on sphere B.
——J

Assume that spheres A and B can be treated as point charges at their centres.

Explain your working.

p_kQ| KQi _KQB
" rA2  rB?

3.6 x 1079 QB

(16 x 1072)> (8 x 10-2) -10

7 2020 JUN P41 Q05
(a) State one similarity and one difference between the fields of force produced by an isolated
point charge and by an isolated point mass.

£ 0 011 =41 2SS

Cb) g&ch’i( PO"G(\JHGL on swilace of j/AI/@ ﬂ

Ve XQo (QX/OQ [ 36x10
~ > ° / - [CooV
21077
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(b) Two point charges A and B are separated by a distance of 12.0cm in a vacuum, as illustrated

in Fig. 5.1.
‘ X ‘
chargeA¢ _________ 2 ________ ‘P_g ____________ . charge B
_— & —
: 12.0cm
Fig. 5.1

The charge of Ais +2.0 x 10°C.

—_—

A point P lies on the line joining charges A and B. Its distance from charge A is x.

—

The variation with distance x of the electric potential V at point P is shown in Fig. 5.2.

20

VI102y A
—

10

pd
7
/

~

-10

|

=

Fig. 5.2



Use Fig. 5.2 to determine:

rA  rB

AV =Va+ VB

kQa Qg _ Q0" __Qs
T A T@ W 8)(1@7{

(ii) the change in electric potential when point P moves from the position where x = 9.0cm to
the position where x = 3.0cm. -
———————————

(c) An a-particle moves along the line joining point charges A and B in Fig. 5.1.

The a-particle moves from the position where x = 9.0cm and just reaches the position where

x=3.0cm. — =

Use your answer in (b)(ii) to calculate the speed v of the a-particle at the position where

x=9.0cm. ——
/\@/% 4 V\'E; C&//) 1'7 g,/p_ [;

1
5 (V2 — u2) = AV,

V2 _ 2‘/q _ 2(1200) (26) VS oo, ms~! [3]
m 14u|

—1-1578 x 10"

V11578 x 101




7 2017 JUN P42 Q06
(a) State Coulomb’s law.

% /Wz%nilé/é al[%r’ce é@[‘wcen "’wo Poin'\' C\nwg,&, S /9/1)/90/1/22/&/74[




(b) Two charged metal spheres A and B are situated in a vacuum, as illustrated in Fig. 6.1.

6.0cm ‘
| |
sphere A | 5 | sphere B
|
““““ il S
- T
! 33 e 2 7ean
| X ?
Fig. 6.1

The shortest distance between the surfaces of the spheres is 6.0cm.

A movable point P lies along the line joining the centres of the two spheres, a distance x from
the surface of sphere A.

The variation with distance x of the electric field strength E at point P is shown in Fig. 6.2.

10
E/103Vm™
5N
N -
0 2 T T~ o
0 2 3r3i3 SNy 5 6
2 x/cm—
-5
\
-10 \
\
-15

Fig. 6.2



(i) Use Fig. 6.2 to explain whether the two spheres have charges of the same, or opposite,
sign.

Wf[@cm"c G’elcl Sb’en_ﬁ

Change s musk v‘e(xLO‘wL hence

Lite chargenr -

..................................................................................................................................... [2]
(ii) Aproton is at point P where x = 5.0cm.
Use data from Fig. 6.2 to determine the acceleration of the proton. 0
o0 E = —
F=ma= Eq ¢
Eq  (3x10%) (1-6 x1071)
a=— ~~
m (1-66 x 1027) I
A2-9x10
acceleration = ........cccceeeeeeeeeeeeeee e ms2[3]

(c) Use data from Fig. 6.2 to state the value of x at which the rate of change of electric potential
is maximum. Give the reason for the value you have chosen.

Since. Elodric field S enng i Mo fwﬁa,éive pofen+iaL
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(@) (i) Define electric potential at a point.

1S sz amowﬂf oF workJorm, /N Moving Q zm'/'_ /2454ék€

(ii) State the relationship between electric potential and electric field strength at a point.
F/éa‘n'c IQ'@/;/ Sﬁ &7}/% )% /%, ﬂ%aﬁl/e /0 tential f/f’d&éoeﬂ,&‘.



(b) Two parallel metal plates A and B are situated a distance 1.2cm apart in a vacuum, as shown

in Fig. 6.1. —_——
-75V
plate B
helium nucleus
N
1.2cm
X
oV — plate A
Fig. 6.1

Plate A is earthed and plate B is at a potential of =75 V.

_——

A helium nucleus is situated between the plates, a distance x from plate A.

Initially, the helium nucleus is at rest on plate A where x = 0.
— —_—————
(i) The helium nucleus is free to move between the plates. By considering energy changes
of the helium nucleus, explain why the speed at which it reaches plate B is independent
of the separation of the plates.

/'/'25 H@ 7%[/&% naclewp F(om IQ"'O 3 it will lose.

eleckic potential ener %,bub it willgaun kinetic eny L7 S

Vbui“M independenk dock of d bocawe.

FO( ...................... Z ....... %@f?./.é.....’?.? o ivelved. 2]




(i) As the helium nucleus (gHe) moves from plate A towards plate B, its distance x from
plate A increases.

-

Calculate the speed of the nucleus after it has moved a distance x = 0.40cm from plate A.

0-

V:ﬁx(O—(—75)=25 A&M»/'ﬂ Z/”/va = Jd«'f; /1 /("(f

1
AVq = §mv2

W

VQ‘: 2Vq _ 9% 25 x 2 x 106 x 10"
m 4 x 166 x 10727

V?=24x10%ms*
SPEEA = ooeei e e e e, ms~' [3]

13 2018 NOV P42 Q06
(a) State

(i) what is meant by the electric potential at a point,

(ii) the relationship between electric potential at a point and electric field strength at the
point.
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A charged oil drop is in a vacuum between two horizontal metal plates. A uniform electric field is
produced between the plates by applying a potential difference of 1340V across them, as shown
in Fig. 2.1.

—_—

top metal plate
+1340V : ] |
) Te ’T oil drop,
1.4x107m | weight 4.6 x 10-14N
/ bW VFe
o / |
oV uniform electric field

bottom metal plate

Fig. 2.1

The separation of the plates is 1.4 x 102m.

—_——

—_—

The oil drop of weight 4.6 x 10~ N remains stationary at a point mid-way between the plates.

(@) (i) Calculate the magnitude of the electric field strength.
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(ii) Determine the magnitude and the sign of the charge on the oil drop.
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(b) The electric potentials of the plates are instantaneously reversed so that the top plate is at a

potential of 0V and the bottom plate is at a potential of +1340V. This change causes the oll
drop to start moving downwards. —

(i) Compare the new pattern of the electric field lines between the plates with the original
pattern.
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(ii) Determine the magnitude of the resultant force acting on the oil drop.
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(iii) Show that the magnitude of the acceleration of the oil drop is 20ms=2.
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(iv) Assume that the radius of the oil drop is negligible.

Use the information in (b)(iii) to calculate the time taken for the oil drop to move to the
bottom metal plate from its initial position mid-way between the plates.
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(c) The oil drop in (b) starts to move at time t = 0. The distance of the oil drop from the bottom
plate is x.

On Fig. 2.2, sketch the variation with time t of distance x for the movement of the drop from
its initial position until it hits the surface of the bottom plate. Numerical values of t are not
required.
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An o-particle moves in a straight line through a vacuum with a constant speed of 4.1 x 10°ms™".
The a-particle enters a uniform electric field at point A, as shown in Fig. 4.1.
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Fig. 4.1

The a-particle continues to move in the same straight line until it is brought to rest at point B by the
electric field. The deceleration of the a-particle by the electric field is 2.7 x 10" ms=2.

(a) State the direction of the electric field.

(b) Calculate the distance AB.

distance =



