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QUESTION ONE: MILLIKAN’S OIL DROP EXPERIMENT

Charge on electron: —1.6 x 10-19 C
Mass of electron: ~ 9.11 x 103! kg
Charge on proton: +1.6 x 10719 C
Mass of proton: 1.67 x 107 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
bad 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 1071% 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.)

I qmvu?vmovml
fovie

() Name the forces (including direétions) acting on the oil drop while it is suspended between
the plates.

Needed to identify the electric force up

Thal e ~down

. peitve charge —up .

(b) Calculate the mass of the oil drop. (Use g = 98N _kg_‘l and F =mg.)

femg . F €0

amtE o Tgox a0 ,
7 et T
Tl xio”

7.0
T #3975 xIO-f

= 1.5 %1077 Ky

Correct Mass
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(c) 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.

of die
K MM@M& becavye %ﬁ:ﬁanes. .

the gm«./i—l'aﬁoml ".Fol’cc_ will alfract Jhe d'r\.ﬂyqe/‘(/,
oi | down and e pouitive tharge  will atfract

Yhe il drop Up wliwl.r/-

Needed to state that the electric field strength increases any so does the

force

(d) Afree 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 = g).

Give reasons to justify your comparisons.

S the elevtvic foree wi)l be |
becavre M Ho elechon awl

Electric force: . %

eherfan iffevent .

P ol _
N Calktuwinbed Foree over Charge. PBetause $hey have
- Aifferent chaqes, bhettr their clechic fovce will be dilfor

Acceleration: _the ekthon ant prwton will have .
&&V&\"’ YMAJCr Delawre uf T 1% a¢celesfiol

W calomtalzh by Foree over pmasr to a chonge /

(n  anadv will chAange acveleva fron.,

; ‘ ﬁ
Didn't realise that electrons and protons have the same !:harge 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 various resistors in combination.
The current drawn from the supply is 6.0 A.
2.4 £

6.0A 300
_lH < — f
460 220
— = f
35Q

(b) Calulate i ; 35 umsl?tqf.

4

Assumed 2 A in 3.5 ohm

/

(¢) Express your answer to Question Two (b) to the correct number of signific figures.
Give a reason for your choice of significant figures.

7-0V (2ef)  Pbecause the given values nvc/n 2 ef

——
)

Correctly rounded and stated 2sf with reason
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(d) Explain which resistor, the 4.6 Q or the 2.2 Q resistor, would convert the greater amount of
energy pepSecond nto heat.

\Q—Q because 1t hat les vesivinne
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QUESTION THREE: LAMPS AND RESISTORS IN A DC CIRCUIT

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

-t

(a)

®

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.

-

00
@

”'\'C vaHvu,e Arodd Lamp A will ('H\@ @6 L

be cquse Lamp A W a 9 ceviey  Lirmit v 1
vVilwge will remain the came. Yhe veltnge wtlmic (apmp

. __will reAmie NVewaue o it W in a —Fﬂ-hﬁ'l Pmrmll.zl 6.}
7.

dtvied  and the vetage from the vonre will

have

Cplit upe Lamp B will only ved /3 of Jhe volinge
of Yhe courte.

__—

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.

-
<—| @0

(¢) Calculate the voltage across the 0.5 Q resistor.

V=IR. . . _ i
LFbL xo08

JE——

(d) Calt e resistance of resistor R.

Begin your answer by calculating the voltage across each branch,
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QUESTION FOUR: ELECTROMAGNETISM

A proton of charge +1.6 x 10719 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 sL

v
X X X X X X X
o— -
oo 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.

R
J.065 % 46 /07 x 4.9x10>
4992 <107 N

A piece of conducting rod whose ends are connected by a wire as shown, is moved through a

magnetic field 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.

there will be an indmied Cavvent 1, Jhe vod. amd
WM& coonse oF Pol.ev') N and {.

The cavient will pe indmied by {he N pole.

= be

No mention of the force on the electrons in the wire

Physics 81173, 2014

Y

ABSESSOR'S
UBE ONLY




9
A ' B

(d) Inthe situation above, the length of the rod is 0.40 m and the magnetic field strength is 0.85 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

'
By calculating the voltage induced, calcjilate the size of the force that must be applied to the
rod t p itynoving at a steady speed through the magnetic field.
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