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2 .
QUESTION ONE: ELECTRIC FIELD IN A WIRE

Charge on an electron =—1.6 x 10719 C

Hamish connects a circuit as shown in the picture below. The circuit comprises a 6.0 V battery,
1.0 m of Nichrome resistance wire and two connecting wires. The battery produces a uniform
electric field in the Nichrome resistance wire.

Assume that the connecting wires have no resistance.

(# Calculate the strength of the electric field in the Nichrome resistance wire.
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}]z) Explain what happens to the size of the eiectrlc force on an electron as it travels through the
Nichrome resistance wire. -

écg E:b% “-_I'KJX'H'J_

£ "9 exi0" v 7%5)’(0 emmomﬂ when_dyavel //j?
ﬁﬂmwah 108 norrad i M’_;ﬁ#ﬁ\ @m/:\/a um?ﬂ J1e AT

= on W Lanuhcan

ecropser #4 corrent, Soldi Ge—ar 0/ Acreates - wn el |
relistanca SO G Aocrapse in ﬂ/@ Hheripn o/ 115C Cdm/:kﬂ’l?ﬁff wx// AT 01‘
¢y Calculate the distance moved by an eiectron as it lose _9 67 0‘2°J of. electncal potentlaf 80
-energy. \JW ctrced felol g vergt ﬂ ’%@ ’

En= Eq.of

(i E}%)@‘) Ep
@)

of ;‘“67-(9}«0’

ol, 4

—} -(};»(JO-

 Physics 91




3

Ad) Hamish then adds another 6.0 V battery in series AND shortens the wire to 0.50 m. / z

Write a comprehensive explanation on what will happen to the size of the force on the
electron. '

Calculations are not needed.
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QUESTION TWO: THE ELECTROMAGNETIC SWING

Monique builds a swing to show electromagnetic induction. It comprises a

XA top so it can swing, and a loop of copper wire at the bottom. She places two strong magnets at the
lowest point of the motion with opposite poles facing cach other. o attrachon $53

ﬁ /' The diagrams below show the loop entering the magnetic field,

&) Determine the direction of the force acting on, @iﬂ the wire BC, due to their motion in

light rod, pivoted at the

+
1
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the magnetic field.
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At the instant shown in the diagram, the voltage across the wire BC is 0.15 mV.
Sem——— >

Calculate the speed of the wire loop. [H/chuca\r\ g"‘fﬁd ) 6C =
V3
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(&) Monique repeats the experiment, but starts the swing from a greater height. The speed of the
loop at the point shown in the diagram is doubled.

Explain what happens to the size of the current in the loop.
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QUESTION THREE: THE SMOKE DETECTOR

— _19 .
Charge on an electron =-1.6 x 1071° C o ol Of.
One type of smoke detector comprises a pair of metal plates 4.8 mm apart, connected to a battery.
Alpha particles from a radicactive source {onise particles of smoke between the plate}. This causes
the smoke particles to lose one or more electrons and become charged. 506 :L
eLDATONSZA, |
The diagram below shows a positively charged anoke particle_.) The force on the particle is towards,
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(@ Draw lines showing the electric field between the plates.

Include the direction of the field lines.

The mass of the smoke particle is 1.7 x 107 kg

(b) A particular smoke particle loses two electrons. It then experiences a force of 5.88 x 10-16 N
due to the electric field.

Calculate the strength of the electric field. _
. . - - T - ~ <
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(c) Maria brings a magnet close'to the smoke detector. The magnet produces a magnetic field of
strength 3.0 x 1072 T, which, with reference to the diagram above, is directed into the page.

y. 20N > K

State the size of the force due to the magnet on the stationary smoke particle. JUn ’JL
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. (d)  The smoke partlcle becomes 1omsed by losmg two electrons when it is 2 4 mm from plate AB.

Calculate the speed of the smoke partlcle when it reaches the plate AB
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QUESTION FOUR: CIRCUITS

Kahu has two identical lamps marked 6.0 V, 2.0 W. He wants to connect them to a 9.0 V battery. He
realises that he will have to connect a resistor to reduce the voltage across the lamps.

’ ?.‘f,fL’W

He connects the circuit shown below.

[

(LY, 2 (powen)

(a) Calculate the current in each lamp when it is operating at its normal brightness.

p=xv. TP T+ . aopam
N % 0-h% A
(b)  Calculate the resistance of the resistor that he should use so that the lamps are at fheir normal
brightness.
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(¢)  What will happen to the current in the resistor if one lamp
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Explain your answer.
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2
QUESTION ONE: ELECTRIC FIELD IN A WIRE s
Charge on an electron=-1.6 x 10~ C |
Hamish connects a circuit as shown in the picture below. The circuit comprises a 6.0 V battery, j o
1.0 m of Nichrome resistance wire and two connecting wires, The battery produces a uniform .
electric field in the Nichrome resistance wire.
Assume that the connecting wires have no resistance.
(a) Calculate the strength of the electric field in the Nichrome resistance wire. o
N T S
t Y = TE\_ pe G_VM ~ =
(b) Explain what happens to the size of the electric force on an ¢le€tron as it travels through the
Nichrome resistance wire.
- (C) _ "Calc;ula’_te the distance sloved by an electron as it loses 9.6 x 1072 of electrical potential .

energy.
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(d) Hamish then adds another 6.0 V battery in series AND shortens the wire to 0.50 m.

Write a comprehensive explanation on what will happen to the size of the force on the
electron.

Calculations are not needed.
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QUESTION TWO: THE ELECTROMAGNETIC SWING

Monique builds a swing to show electromagnetic induction. It comprises a light rod, pivoted at the
top so it can swing, and a loop of copper wire at the bottom. She places two strong magnets at the
lowest point of the motion with opposite poles facing each other.

The diagrams below show the loop entering the magnetic field.

pivot

X X X X X X #

magnet A B |

copper 4 ‘
loop ) _ magnet 6.0 cm: X X X X . x E 9.0cm

; X| X X X X

P xEx x X x X+

' (a) Determine the direction of the force acting on electrons in thes
the magnetic field.

up
left right

down

Direction:/ wr

(b) At the instant shown in the diagram, the voltage across the wire BC is 0,15 mV.

Calculate the speed of the wire loop.
The magnetic field strength is 3.0 x 103 T.
Yo B L

-
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(c¢) Monique repeats the experiment, but starts the swing from a greater height. The speed of the
loop at the point shown in the diagram is doubled.

Explain what happens to the size of the current in the loop.

Physics 91173, 2915
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QUESTION THREE: THE SMOKE DETECTOR

Charge on an electron =-1.6 x 10719 C

One type of smoke detector comprises a pair of metal plates 4.8 mm apart, connected to a battery.
Alpha particles from a radioactive source ionise particles of smoke between the plates. This causes
the smoke patticles to lose one or more electrons and become charged.

The diagram below shows a positively charged smoke particle. The force on the particle is towards
AB. ‘

4.8 mm

(a) Draw lines showing the electric field between the plates,

Include the direction of the field lines.

The mass of the smoke particle is 1.7 x 107 kg

(b) A particular smoke particle loses two electrons. It then experiences a force of 5.88 x 10-16 N
due to the electric field.

Calculate the strength of the electric [{;i%cé =16
- —_ Ealah >< C.) N -
C - C.,c,(/ e= ﬁcb €2 /'2 E[J':}CIU-] '{)

@ Bz \937M

e

(c) Maria brings a magnet close to the smoke detector. The magnet produces a magnetic field of
strength 3.0 x 1072 T, which, with reference to the diagram above, is directed into the page.

State the size of the force due to the magnét on the stationary smoke particle.

Explain your answer.
(%W F= Dc],‘/ '
¢ = E-DX'OFRTX 3.1)('10"‘0'6 WW /
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(d) The smoke particle becomes ion

Calculate the speed of the §ﬁléke-paﬁ1cl'e when

Assume that only the electric force acts bp.the-smok
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QUESTION FOUR: CIRCUITS

Kahu has two identical lamps marked 6.0 V, 2.0 W. He wants to connect them to a 9.0 V battery. He
realises that he will have to connect a resistor to reduce the voltage across the lamps.

He connects the circuit shown below.

90V

——|-

(@) Calculate the current in each lamp when it is operating at its normal brightness,

I:e}V ’L":_‘/}Or‘ G 33 ampd
I =%

(b) Calculate the resistance of the resistor that he should use so that the lamps are at their normal
brightness.

R=7 = Vegs, >l s 5.0,
P Ak

o\ Coarcest

(¢)  What will happen to the current in the resistor if one lamp “blows™?
Explain answer,
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Kahu sets up a new circuit with different lamps and resistor, as shown in the diagram below.

3.0Q

6.0Q

(d) Calculate the voltage across the 4.0 Q resistor.
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