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QUESTION ONE: MILLIKAN'S OIL DROP EXPERIMENT

Charge on electron; —1.6 x 1072 C
Mass of electron: 911 x 103 kg
Charge on proton:  +1.6 x 10719 C
Mass of proton: 1.67x 10 kg

In 1909 Robert Millikan performed an experiment to determine the size of the charge on an
electron. He put a charge on a tiny drop of oil, and measured how strong an applied electric field
had to be in order to stop the oil drop from falling.

Janet is doing a similar experiment. She has an electrically charged oil drop held stationary in an
electric field, so that it floats,

The oil drop has a net negative charge of 24 x 10719 C, and is placed in a uniform electric field of
strength 610 N C! directed vertically. The oil drop “ floats” (is held suspended) between the plates.
(Assume any buoyancy effect of air to be negligible.)
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(a) Name the forces (including direétions) acting on the oil drop while it is suspended between
the plaies.

Needed to identify the electric force up. }

. poitve char ge ~up

(b) Calculate the mass of the oil drop. (Use g = 2~8N1§g‘1 and F = mg.)
f=mg .. F*°EF4 .
R Thox a0
T g

I xio
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* 49397305 xIO-_;_l

= .5 < Kg

Correct Mass
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(¢)  Explain what the same charged oil drop would do if the plates were brought closer together.

Assume the charge on the oil drop remains the same, and the voltage across the plates remains
unchanged.

A Tng ot e oD > o
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the gravitational Yorce will oalfract dhe chaged
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Needed to state that the electric field.strength increases an¥ so does the @C

force

(d) A free electron and a free proton are placed in identical electrical fields (same electric field
strength).

Compare:

» the strength of the electric force on each particle

. the acceleration of each particle (you may neglect gravity and use a= E ).
Give reasons to justify your comparisons. "

Electric force:  “NLB"  the elecdyic foree wi)] be
VYietoh [iffecent /becanre Bp 2 elechon awdl
btrwdoin \ have g fHeront chavgey, Fledban Clectwinfore

N taltwiated Forvee guev Cha gqe . BeLape they have

. Aiffevent c‘dn.m.qez, M.-}ﬁeir clectic fovee Wl K ke Arlfevolt .

Acceleration; the efthun ant proton  will have ..
hifferent wmavves Decaure g T ertrl aicelunbion

i m'm%*bﬁ _-ﬂo_r’ce over pnads 2 a d‘\-ﬂ“\-g‘f- //\

(i . rnadvy  will chA nge acveleva fron.

. . '
Didn't realise that electrons and protons have the same Fharge and thus the sa
would apply.
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QUESTION TWO: RESISTORS IN A DC CIRCUIT

Sandra is investigating electrical circuits in the lab She connects vari i i
y arious resisto inati
The current drawn from the supply is 6.0 A. Stors in combination.

60A 30Q

I
:

{c) Express your answer to Question
Give a reason for your choice of significant figures.

70V (2:f)  Pecause the den Values ﬁ"\'.'./n T

S
—
'

Correctly rounded and stated 2sf with reason
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{d) ' ich resistor, the 4.6 Q or the 2.2 Q resistor, would convert the greater amount of AgsEssons
\2 L Jvecanre 1 hat bt veiclanie
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QUESTION THREE: LAMPS AND RESISTORS IN A DC CIRCUIT

Stephen connects identical lamps, as shown in the diagram below.

-t

(2)

®

Explain what would happen to the voltage across lamp B and the voltage across lamp A if
another identical lamp, D, was added in parallel, as shown in the diagram below.

-l

The voltuge acrore Lam; A will f-l'n@ e
Lfcqmﬂe Lamp A v n a En devier  Liven F &0 1w
,.Nl-hujc will vemain +he came. the veldnge oCmiv (v p

will rednie NMaaue wa i1 IV in g poead pavallel
Cvics  ank the velage -f‘w:m the woure will

ﬁv@

Split wpe Lamp B will only e Y3 of Yhe voltmge /]

O"F -H\e Cowuvie:

__—

Stated the voltage across B reduces
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Stephen then takes a selection of resistors and connects them as shown in the diagram below.

604 |
R
1
| |
20 400
| 1
| 1

(c) Calculate the voltage across the 0,5 ) resistor.

L EFL o8

-

V
(d) Cal © resistance of resistor R.

Begin your answer by calculating the voltage across each bran

Physlce 81173, 2014
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QUESTION FOUR: ELECTROMAGNETISM

A proton of charge +1.6 x 107'% C moves at right angles across a magnetic field of strength 0.65 T.

The constant speed of the proton (in the magnetic field)is 4.8 x 10° m s~

v
X X X X X X X
®o— '
proton X X X X X X X

X X X X X X X

(a) Calculate the size of the magnetic force on the proton while it is in the field.

_____ F-B4v.
T 065 x 46 X107 x g gxio>
“4.99, xl(’)-“N

A piece of conducting rod whose ends are connected by a wire as shown, is moved through a
magnetic ficld that is directed into the page. The direction in which the rod is moved is indicated by

an arrow.

(b}  On the diagram draw an arrow to show the direction of the induced current (conventional

current) around the loop formed by the rod and wire.

(¢) Explain why there will be an induced current in the rod and wire due to movement of the rod

across the magnetic field.

Theve will be an indued Carvent e vodk. and

nk L

W ik

4= becaruse  eF polev, N a
The vavient will be indmied by {he N pole.

No mention of the force on the electrons in the wire
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(d) Inthe situation above, the length of the rod is 0.40 m and the magnetic field strength is .85 T.
The rod is moved with a speed of 4.6 m s~ through the field. The combined resistance of the

rod and wire is 0.68 Q.

v

L
By calculating the voltage induced, calcilate the size of the force that must be applied to the
itypoving at a steady speed through the magnetic field.
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