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A small rectangular coil ABCD contains 140 turns of wire. The sides AB and BC of the cail
are of lengths 4.5cm and 2.8 cm respectively, as shown in Fig. 6.1.

pole-piece
of magnet ———_
axis of rotation (b
Fig. 6.1 Q
&
The coll is held between the poles of a large magnet ’that the coil can rotate about an axis
through its centre. >

The magnet produces a uniform magnetic field of flux density B between its poles.
When the current in the coil is 170 mA, the maximuem torque produced in the coil is
2.1 x 103Nm.

(a) For the coil in the position for maxiftum torque, state whether the plane of the coil is
parallel to, or normal to, the direglicii of the magnetic field.

1]

(b) For the coll in the position shown in Fig. 6.1, calculate the magnitude of the force on

(i) side AB of the coill,

HEE = s sssnss i i 2]
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(ii) side BC of the coil.

(c) Use your answer to (b)(i) to show that the magnetic flux density B behmee%he poles of

the magnetis 70mT. %
.

O
Q@

Q‘D

2]
(d) (i) State Faraday’s law of electromagnetic induction.
..[2]
(ii) The current in the coil in (a) is switched off and the coil is positioned as shown in
Fig. 6.1.
The colil is then turned through an angle of 90° in a time of 0.14s.
Calculate the average e.m.f. induced in the coil.
= Aot B T e e | |- |
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2 (a) A straight conductor carrying a current I is at an angle @ to a uniform magnetic field of
flux density B, as shown in Fig. 6.1.

magnetic field,

flux density Bfé\ >H\ } >\ :gren“ &
AN &

Fig. 6.1
.
The conductor and the magnetic field are both in the plane of the@?ﬂate

(i) an expression for the force per unit length acting on é:mducmr due to the
magnetic field,

force par il langihi=.......ccccoiscnmminsies s d Q[ﬂ

\ 2

(ii) the direction of the force on the cnnduc:mr.Q !
o
............................................................................................................................. [1]
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(b) A coil of wire consisting of two loops is suspended from a fixed point as shown in
Fig. 6.2.

I ]
L

9.4cm Q
Fig. 6.2 \2\‘

Each loop of wire has diameter 9.4 cm and the separation of tfRoops is 0.75cm.
The coil is connected into a circuit such that the lower end o il is free to move.

(i) Explain why, when a current is switched on in the €gff’ eparation of the loops of

the coil decreases. @

(ii) Each loop of the coil may be considered as being a long straight wire.
In S| units, the magnetic flux density B at a distance x from a long straight wire
carrying a current 7is given by the expression

B=20x107.
X
When the current in the coil is switched on, a mass of 0.26g is hung from the free

end of the coll in order to return the loops of the coil to their original separation.
Calculate the current in the coil.

CURBNl S s pesnnnsaseit [8]
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3 An aluminium sheet is suspended from an oscillator by means of a spring, as illustrated in
Fig. 3.1.

fnsc:illatnr

.. | g
-
aluminium
sheet _______
/ e%pmagnet

\ 2

)
Fig.3.1 Q J

o
An electromagnet is placed a short distance from the eentre of the aluminium sheet.

The electromagnet is switched off and the frequency f of oscillation of the oscillator is
gradually increased from a low value. The'wariation with frequency f of the amplitude a of
vibration of the sheet is shown in Fig. 3.2:

A |
; : _
0.9f; #'_ﬂ )
Fig.3.2
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A peak on the graph appears at frequency f,.

(a) Explain why there is a peak at frequency f,.

(b) The electromagnet is now switched on and the frequency of the oscilla
gradually increased from a low value. On Fig. 3.2, draw a line to show th
frequency f of the amplitude a of vibration of the sheet.

(c) The frequency of the oscillator is now maintained at a constant valugN® amplitude of
vibration is found to decrease when the current in the electromagmgis switched on.

Use the laws of electromagnetic induction to explain this nbsn.
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4 A small coil is positioned so that its axis lies along the axis of a large bar magnet, as shown
in Fig. 4.1.

leads to
coil

pole of

1
|
|
|
|
|
|
?ﬂ:
g-"ﬁ
]
- |
5 =
H—

4

Fig.4.1 m

The coil has a cross-sectional area of 0.40cm? and ¢ alns 150 turns of wire.

The average magnetic flux density B through the celyvaries with the distance x between the
face of the magnet and the plane of the coil as shown in Fig. 4.2.

80 h“r,r | j_:rrp
‘I W,
B/mT \ \,
A 5
N
60 N |
i
\
h\\
I
40 N
'\‘\
K
20 -
<
0
0 5 10 15 20 25
x/cm
Fig.4.2

(a) (i) The coil is 5.0cm from the face of the magnet. Use Fig. 4.2 to determine the
magnetic flux density in the coil.

magnetic Hibt BBl = ..t i T
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(ii) Hence show that the magnetic flux linkage of the coil is 3.0 x 10~*Whb.

(b) State Faraday’s law of electromagnetic induction.

(c) The coil is moved along the axis of the magnet so t Istance x changes from
x=5.0cmtox=150cmin atime of 0.30s. Calculate

(i) the change in flux linkage of the coil, Q

(ii) the average e.m.f. induced in the coil.

(d) State and explain the variation, if any, of the speed of the coil so that the induced e.m.f.
remains constant during the movement in (c).
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A metal disc is swinging freely between the poles of an electromagnet, as shown in Fig. 5.1.

S

metal disc ?‘
pole-pi Qé
eled agnet

Q}b
Fig. 5.1 Qm‘\

-
When the electromagnet is switched on, the disc come&%o rest after a few oscillations.

(a) (i) State Faraday’s law of electromagnetic_ induction and use the law to explain why an
e.m.f. is induced in the disc.

-----------------------------------------------------------------------------------------------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

.............................................................................................................................. [2]
(ii) Explain why eddy currents are induced in the metal disc.
.............................................................................................................................. [2]
(b) Use energy principles to explain why the disc comes to rest after a few oscillations.
..................................................................................................................................... [3]
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6 (a) Explain, in terms of heating effect, what is meant by the root-mean-square (r.m.s.) value
of an alternating current.

(b) State the relation between the peak current I, and the r.m.s. current [

sinusoidally-varying current. Q
..................................................................................................................... Q ... [1]

(c) The value of a direct current and the peak value of a sinusoidal @iﬁg current are
equal.

(i) Determine the ratio b
power dissipation in a resistor of resistance H’%@em current
I

power dissipation in the resistor of resistance H’% ternating current

(ii) State one advantage and one disadvantage of the use of alternating rather than
direct current in the home.

SOVETIEOE IR .. ..o s e e s e s s A o 0 S O
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(d) A current [ varies with time tas shown in Fig. 5.1.

+4

+3

I/A

+2

H S
o

QJ

Fig. 5.1 o
For this varying current, state

(i) the peak value,

peak value espcrimazes # [1]
(ii) the r.m.s. value.

rm.s.value = ..., A 1]
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An ideal transformer has 5000 turns on its primary coil. It is to be used to convert a mains
supply of 230V r.m.s. to an alternating voltage having a peak value of 9.0V.

(a) Calculate the number of turns on the secondary coil.

number = ....._. b ...................... [3]

(b) The output from the transformer is to be full-wave reg@ag. 4.1 shows part of the

rectifier circuit. @
<Q( A

2\

N

Fig. 4.1
On Fig. 4.1, draw

(i) diode symbols to complete the diagram of the rectifier such that terminal A of the
resistor R is positive with respect to terminal B, [2]

(ii) the symbol for a capacitor connected to provide smoothing of the potential difference
across the resistor R. [1]

WWW.MEGALECTU RE-COM Page 12 of 89
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(c) Fig. 4.2 shows the variation with time t of the smoothed potential difference V across the
resistor R.

Fig. 4.2 b

(i) State the interval of time during which the c:apf% being charged from the
A 2

transformer.
)
fro ~ totime: oonsnnnys [1]
o
(ii) The resistance of the resistor R is doubleq. On Fig. 4.2, sketch the variation with
time t of the potential difference V across tive resistor. [2]
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(a) A charged particle may experience a force in an electric field and in a magnetic field.

State two differences between the forces experienced in the two types of field.

_f..fffffﬁiﬁiﬁiﬁiﬁ:ﬁ:f:f::ﬁ:ﬁ:::;{\ﬁj

(b) A proton, travelling in a vacuum at a speed of 4.5 x10°ms™, enters a regla of uniform
magnetic field of flux density 0.12 T. The path of the proton in th@s a tircular arc,

as illustrated in Fig.6.1. 14
path of @;eginn of uniform
proton i Q magnetic field

(%

path of
proton

Fig.6.1

(i) State the direction of the magnetic field.

(ii) Calculate the radius of the path of the proton in the magnetic field.

FAQIUS = oo e eeee e eeeneeen . T
(4]
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(c) A uniform electric field is now created in the same region as the magnetic field in
Fig. 6.1, so that the proton passes undeviated through the region of the two fields.

(i) On Fig.6.1 mark, with an arrow labelled E, the direction of the electric field.

(ii) Calculate the magnitude of the electric field strength.

field strength = ........ é Vm?

[3]

(d) Suggest why gravitational forces on the proton w been considered in the
A 2
)

calculations in (b) and (c). Q

.........Q‘;_.

sexffil)
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9 A charged particle passes through a region of uniform magnetic field of flux density 0.74 T,
as shown in Fig. 5.1.

region of uniform
magnetic field

N\

\ &
&

path of .
5

charged particle 2

Fig.5.1 (2§;\

The radius rof the path of the particle in the magne’[@d IS 23cm.

(a) The particle is positively charged. State the direction of the magnetic field.

(b) (i) Show that the specific charge of the particle (the ratio % of its charge to its mass)

is given by the expression
q v

m_ rB’

where v is the speed of the particle and B is the flux density of the field.

2]
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(ii) The speed v of the particle is 8.2 x 108ms~'. Calculate the specific charge of the
particle.

S

specific charge = Q AC kg™ [2]

(¢) (i) The particle in (b) has charge 1.6 x 10-19C. Using your answer Xii), determine
the mass of the particle in terms of the unified atomic mass c8&gstant u.

-----------------------------------------------------------------------------------------------------------------------------------
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10 (a) An electron is accelerated from rest in a vacuum through a potential difference of
1.2x10%V.
’

Show that the final speed of the electron is 6.5x10"ms™".

S

v

4 [2]

(b) The accelerated electron now enters a region of uniform mag@: leld acting into the

plane of the paper, as illustrated in Fig. 5.1.
@etic field into
lane of paper

o
)4 X
path of
electron > X X *
b4 X b 4
Fig. 5.1

(i) Describe the path of the electron as it passes through, and beyond, the region of
the magnetic field. You may draw on Fig. 5.1 if you wish.

D R AT NIEY I i oo e P e o L U D R e e e
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(ii) State and explain the effect on the magnitude of the deflection of the electron in the
magnetic field if, separately,

1. the potential difference accelerating the electron is reduced,

2. the magnetic field strength is increased.

.................................................................................. o A
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11 (a) Two similar coils A and B of insulated wire are wound on to a sofi-iron core, as

illustrated in Fig. 6.1.

soft-iron core

st

coil A

||
'|
T

/
S
5

Fig.6.1

When the current [ in coil A is switched on and then
current is shown in Fig. 6.2.

\ h
o
%{Qﬂaﬂnn with time t of the

. &«

. i . -
| l ' t
Fig.6.2
EL i :
4 i i s -
| | ¥ t
Fig.6.3
On Fig. 6.3, draw a graph to show the variation with time t of the e.m.f. E induced In
coil B. 3]
WWW.MEGALECTURE.COM Page 20 of 89
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(b) Fig. 6.4 is the circuit of a bridge rectifier.

Fl-

X

Fig. 6.4 (z>'

An alternating supply connected across PR has an Wﬁﬁ OV rm.s.

(i) On Fig.6.4, circle those diodes that are co mg when R is positive with respect
to P. [1]

(ii) Calculate the maximum potential difference between points Q and S, assuming
that the diodes are ideal.

potential difference = ...l V [2]

(iii) State and explain how a capacitor may be used to smooth the output from the
rectifier. You may draw on Fig. 6.4 if you wish.

.[3]
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12 An ideal iron-cored transformer is illustrated in Fig. 6.1.

core

input

]

3 ~ b
1 —< I X
/ \ >

primary secegdary

coll o]
Fig. 6.1 (b
(a) Explain why (b

(i) the supply to the primary coil must be alteng current, not direct current,

............................................................................................................................... [2]

(ii) for constant input power, the output current must decrease if the output voltage
increases.

............................................................................................................................... [2]
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(b) Fig. 6.2 shows the variation with time f of the current Ip in the primary coil. There is no
current in the secondary coil.

!

o

L 2
Fig. 6.2

\Q
&f
0 I I I I . I -
0 o [
Fiy. 6.3
A
E
0 0 I I I I I | r;
Fig.6.4

(i) Complete Fig. 6.3 to show the variation with time t of the magnetic flux @ in the
core. [1]

(ii) Complete Fig. 6.4 to show the variation with time t of the e.m.f. E induced in the
secondary coil. [2]

(iii) Hence state the phase difference between the current Ip in the primary coil and the
e.m.f. E induced in the secondary coll.

PRESe-AIIBIENCE = svnnnan s [1]
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14 Two long, straight, current-carrying conductors, PQ and XY, are held a constant distance
apart, as shown in Fig.6.1.

Q m = Y

Fig. 6.1 (bb

The conductors each carry the same magnitude current ilmﬁme direction.

A plan view from above the conductors is shown in a
current out current out
of paper of paper
Q ) §

Fig. 6.2

(a) On Fig. 6.2 draw arrows, one in each case, to show the direction of

(i) the magnetic field at Q due to the current in wire XY (label this arrow B), [1]
(ii) the force at Q as a result of the magnetic field due to the current in wire XY (label
this arrow F). [1]
WWW.MEGALECTURE.COM age 2 ores
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(b) (i) State Newton’s third law of motion.

25

(ii) Use this law and your answer in (a)(ii) to state the direction of the force on @

____________________________________________________________________________________________________________ v

]
The magnetic flux density B at a distance d from a long straight wjre Wing a current I

is given by
B =20x107x . b

Use this expression to explain why, under nﬂrma%' stances, wires carrying
alternating current are not seen to vibrate. Ma asonable estimates of the

magnitudes of the quantities involved. Q . ~
-
................................................................................9" .......................................................
..................................................................................................................................... [4]
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[November/December 2002]
15 A metal wire is held taut between the poles of a permanent magnet, as illustrated in Fig.7.1.

wire

2] .
” | &

Fig.7.1 b

A cathode-ray oscilloscope (c.r.0.) is connected between the f the wire. The Y-plate
sensitivity is adjusted to 1.0 mVem~" and the time base is 1

The wire is plucked at its centre. Fig. 7.2 shows the tr @ﬂn the c.r.o.

ZT T pA R
‘P..-"r "\q'l f.f"r qh\
7
3 ‘r; N
N r.i"'f A v
“.h Fo
\\ v .:.,\ y Vi
™ A A
b RN
1.0cm
1.0cm
Fig.7.2
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(a) Making reference to the laws of electromagnetic induction, suggest why

(i) an e.m.f. is induced in the wire,

(ii) the e.m.f.is alternating.

ZT

(b) Use Fig.7.2 and the c.r.o. settings to determine the wpresenting the induced

alternating e.m.f.

&°
o
BRI EITTEE . oo e oo s s s i s e it S i og s s oo
WWW.MEGALECTURE.COM
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16 (a) Define magnetic flux density.

(b) A flat coil consists of N turns of wire and has area A. The coil is placed so t@wy ane
is at an angle 6to a uniform magnetic field of flux density B, as shown in

flat agil area A
magnetic field

, -
flux density B Q

] e g
> f//ff 5 >

Fig. 6.1

y o
f/

Using the symbols A, B, N and 6 and making reference to the magnetic flux in the coill,
derive an expression for the magnetic flux linkage through the coil.

2]
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(c) (i) State Faraday’s law of electromagnetic induction.

(ii) The magnetic flux density B in the coil is now made to vary with time t as 5@1
Fig. 6.2.

E* v

[} I I I ' > -
0 T 2T 3T <;(<v t
| | | S
| | | Fig. 6.2
| | |
| | |
| | i
| | |
E\ | | |
| | |
| | |
| i |
| | |
| | |
| | |
0 I | i -
0 T oT 3T t
| | |
| | | Fig. 6.3
| | |
| | |
| | |
| | |

On Fig. 6.3, sketch the variation with time t of the e.m.f. E induced in the coil.  [3]
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[November/December 2008]
17 A simple iron-cored transformer is illustrated in Fig. 6.1.

laminated
soft-iron core

secondary
coil

-

primary

coll \
e

Llllli.‘%‘
reErrTrTTTr w

Fig. 6.1
(a) Suggest why the core is

(i) a continuous loop,

.............................................................................................................................. [1]
(ii) laminated.
.............................................................................................................................. [2]
(b) (i) State Faraday’s law of electromagnetic induction.
.............................................................................................................................. [2]
(ii) Use Faraday’s law to explain the operation of the transformer.
.. [3]
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(c) State two advantages of the use of alternating voltages for the transmission and use of Exa;ﬂr'rrle."s
electrical energy. Use
o

WWW.MEGALECTU RE-COM Page 31 of 89
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18 (a) Define the tesla. [May June 2009]

For
Examiners
Use

(b) A large horseshoe magnet produces a uniform magnetic field of flux densi
its poles. Outside the region of the poles, the flux density is zero.
The magnet is placed on a top-pan balance and a stiff wire XY is situat een its
poles, as shown in Fig. 6.1.

Fig. 6.1

The wire XY Is horizontal and normal to the magnetic field. The length of wire between
the poles is 4.4cm.

A direct current of magnitude 2.6 A is passed through the wire in the direction from X
toY.

The reading on the top-pan balance increases by 2.3g.

(i) State and explain the polarity of the pole P of the magnet.

3]
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(ii) Calculate the flux density between the poles.

<

IEdBnsilY = s S .

(c) The direct current in (b) is now replaced by a very low frequenc@cﬂdm current of

r.m.s. value 2.6 A.

Calculate the variation in the reading of the top-pan balance.

O

i
o
variationiin reading = ....ccovceeieeecece i eeee e nnneeeeeeeene. @ [2]
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[May June 2009]
19 You are provided with a coil of wire, a bar magnet and a sensitive ammeter.

For
Examiners

Qutline an experiment to verify Lenz’s law. Use
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[October November 2009]
20 The currentin a long, straight vertical wire is in the direction XY, as shown in Fig. 6.1.
)
I
D C
b ‘

X
Fia. 6.1

(a) On Fig. 6.1, sketch the pattern oi'the magnetic flux in the horizontal plane ABCD due to
the current-carrying wire. Draw*at least four flux lines. [3]

(b) The current-carrying wire is within the Earth’s magnetic field. As a result, the pattern drawn
in Fig. 6.1 is superposed with the horizontal component of the Earth’s magnetic field.

Fig. 6.2 shows a plan view of the plane ABCD with the current in the wire coming out of
the plane.

current out of

| _—plane ABCD

magnetic field

of Earth \

Fig. 6.2

The horizontal component of the Earth’s magnetic field is also shown.

QFNAD A MR
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(i) On Fig. 6.2, mark with the letter P a point where the magnetic field due to the For

current-carrying wire could be equal and opposite to that of the Earth. [1] |Examiners
Use

(ii) Fora long, straight wire carrying current I, the magnetic flux density B at distance r
from the centre of the wire is given by the expression

B = ,u{]%
where u, is the permeability of free space. $
The point P in (i) is found to be 1.9cm from the centre of the wire fnr% t of
1.7A.

Calculate a value for the horizontal component of the Earth’s gneg;density.
.
O
o
QO

flux dens& e annneeannneneeeeeannnaeannresnnnsenen | | &)

(c) The currentin the wire in (b)(ii) is increased. The point P is now found to be 2.8cm from
the wire.

Determine the new current in the wire.

GUTENE = st 2]
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21 A sinusoidal alternating voltage is to be rectified. [October November 2009]

(a) Suggest one advantage of full-wave rectification as compared with half-wave
rectification.

(b) The rectification is produced using the circuit of Fig. 7.1.

A
g \2\*
0 :
B
Fig. 7.1 <<?(ZF:
All the diodes may be considered to be ideal. S

The variation with time t of the alternating voltage applied to the circuit is shown in
Fig. 7.2 and in Fig. 7.3.

voltage :/\ /_\ /\
D[-} ) -
Fig. 7.2
voltage }
IRVAAVEAVE
Fig. 7.3
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(i) Onthe axes of Fig. 7.2, draw a graph to show the variation with time t of the potential

For

difference across diode A. [1] |Examiner's
Use
(ii) Onthe axes of Fig. 7.3, draw a graph to show the variation with time {of the potential
difference across diode B. [1]
(c) (i) On Fig. 7.1, draw the symbol for a capacitor, connected into the circuit so as to
provide smoothing.
(ii) Fig. 7.4 shows the variation with time tof the smoothed potential difference
the resistor R in Fig. 7.1.
1 S
potential
difference *
-
t
Fig. 7.4 <Q(
1. State how the amount of smoothing may be increased.
............................................................................................................................ [1]
2. On Fig. 7.4, draw the variation with time t of the potential difference across
resistor R for increased smoothing. [2]
© UCLES 2009 Q7N0/41/0/NING [Turn over
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[October November 2009]
22 Two long straight vertical wires X and Y pass through a horizontal card, as shown in

wire'Y

39

Fig. 5.1

The current in each wire is in the upward direction.

The top view of the card, seen by leoking vertically downwards at the card, is shown in

Fig. 5.2.

card

e

wire X

current out
of card

wire Y

current out
of card

Fig. 5.2 (not to scale)
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Examiner’s

(i) draw four field lines to represent the pattern of the magnetic field around wire X due | Use
solely to the current in wire X, [2]

(a) On Fig.5.2,

(ii) draw an arrow to show the direction of the force on wire Y due to the magnetic field
of wire X. [1

the wire is given by the expression

B= fol \Q
21X
where 1, is the permeability of free space.

The current in wire X is 5.0A and that in wire Y is 7.0A. The se%’m‘ the wires is

(b) The magnetic flux density B at a distance x from a long straight wire due to a cur@

2.5cm.

(i) Calculate the force per unit length on wire Y due to the@ in wire X.

@

i unitlength= ... N [4]

(ii) The currents in the wires are not equal.

State and explain whether the forces on the two wires are equal in magnitude.
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23 An ideal transformer is illustrated in Fig. 6.1. [October November 2009]

primary coil secondary coil

input ~_ : b d : output &

(a) (i)

(ii)

(b) (i)

(ii)

[ S[}ﬁ@r?
Fig. 6.1 b

State Faraday’s law of electromagnetic induction. (b

Use the law to explain why a transiérmer will not operate using a direct current
input.

Use Lenz’s law to explain why the input potential difference and the output e.m.f.
are not in phase.

2]
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(c) Electrical energy is usually transmitted using alternating high voltages.

For
Examiner's

Suggest one advantage, for the transmission of electrical energy, of using Use

() SBernaling VOlage v nrnnnans s sz s nReTETE T S e S e o

(ii) high voltage. @
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24 (a) A uniform magnetic field has constant flux density B. A straight wire of fixed length
carries a current I at an angle #to the magnetic field, as shown in Fig. 6.1.

magnetic field
flux density B

0\ A

Fig. 6.1

current-carrying Q
wire

L 4

(i) The current I in the wire is changed, keeping the angle & g@gstant.
On Fig. 6.2, sketch a graph to show the variation with ¢ of the force F on the

wire.
l mv\
F &*
o
0 -
0 I
Fig. 6.2
(2]
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(ii) The angle @ between the wire and the magnetic field is now varied. The current [ is

For

kept constant.

On Fig. 6.3, sketch a graph to show the variation with angle & of the force F on the
wire.

0 | 1 | %‘
0 30 60 90
T
0 3

(b) A uniform magnetic field is directed at right-angles, to Qangular surface PQRS of a
slice of a conducting material, as shown in Fig. g#.

Fig. 6.3

uniform magnetic field

Q R
Jﬁ--_.!_.l_--_ﬂ .
direction of
movement
P S 7 of electrons
Fig. 6.4

Electrons, moving towards the side SR, enter the slice of conducting material. The
electrons enter the slice at right-angles to side SR.

(i) Explain why, initially, the electrons do not travel in straight lines across the slice
from side SR to side PQ.

Examiner's
Use

. [2]
(ii) Explain to which side, PS or QR, the electrons tend to move.
. [2]
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25 (a) Explain what is meant by the root-mean-square (r.m.s.) value of an alternating voltage.

(b) An alternating voltage Vis represented by the equation &

V = 220 sin(120mxt), Q

where Vis measured in volts and tis in seconds. ?N
For this alternating voltage, determine .
(i) the peak voltage, %
peakvoltage = ...... . SR........coeeecoooo.... V1]

(ii) the r.m.s.voltage, v
A
r.m.s.unltaﬁ@ ..................................... V [1]

(iii) the frequency. b
freguency = ... eeee e, HZ [1]

(c) The alternating voltage in (b) is applied across a resistor such that the mean power
output from the resistor is 1.5kW.

Calculate the resistance of the resistor.

resistance = . Q [2]
© UCLES 2010 QFADAWNAS AN
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26 (a) A constant current is maintained in a long straight vertical wire. A Hall probe is positioned
a distance rfrom the centre of the wire, as shown in Fig. 5.1.

current-carrying
wire

Hall probe

/

[
[

Y

. termina%~
! Hall probeyeircuitry
@tzneter
Fig. 5.1

(i) Explain why, when the Hall probe is rotated about th Q’ﬁal axis XY, the Hall
voltage varies between a maximum positive value a ximum negative value.

.............................................................................................................................. [2]
(ii) The maximum Hall voltage V|, is measured at different distances r.
Data for V|, and the corresponding values of rare shown in Fig. 5.2.
Vi iV r/ cm
0.290 1.0
0.190 1.5
0.140 2.0
0.097 3.0
0.073 4.0
0.060 5.0
Fig. 5.2
It is thought that V/, and r are related by an expression of the form
k
V,==
L
where k is a constant.
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1. Without drawing a graph, use data from Fig.5.2 to suggest whether the
expression is valid.

S

E [2]

2. A graph showing the variation with 1r of V,, is plotted. Y

State the features of the graph that suggest that the e@sinn is valid.

(b) The Hall probe in (a) is now replaced with a anmmf wire connected to a sensitive

voltmeter. The coil is arranged so that its plane i&ormal to the magnetic field of the
wire.

(i) State Faraday's law of electromagnetic induction and hence explain why the
voltmeter indicates a zero reading.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(ii) State three different ways in which an e.m.f. may be induced in the coil.

-

For
Examiner's
Use
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27 A student is asked to design a circuit by which a direct voltage of peak value 9.0V is obtained For
from a 240V alternating supply. Examiner's
The student uses a transformer that may be considered to be ideal and a bridge rectifier | Use
incorporating four ideal diodes.

The partially completed circuit diagram is shown in Fig. 6.1.

i

oS
VR 3
& -
\Q‘b

(a) On Fig. 6.1, draw symbols for the four diodes EGQ@'MUEE the polarity across the

240V MY

O O

load as shown on the diagram. [2]

(b) Calculate the ratio

number of turns on the secondary coil
number of turns on the primary coill

L0 o i D R bR R R [3]
@ UCLES 2010 a7n2/AA A 1A N
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5 Positive ions are travelling through a vacuum in a narrow beam. The ions enter a region of

: s : : ol ) For
uniform magnetic field of flux density B and are deflected in a semi-circular arc, as shown in |Examiner's
Fig. 5.1. Use

detector uniform magnetic

field
//

12.8 cm v
beam of | I %‘
positive ions i I I =

Fig. 5.1 \0
7o)
The ions, travelling with speed 1.40 x 10°ms, ar@e i at a fixed detector when the
o

diameter of the arc in the magnetic field is 12.8 cm.

(a) By reference to Fig. 5.1, state the direction of the magnetic field.

(b) The ions have mass 20u and chatge +1.6 x 10-19C. Show that the magnetic flux density
is 0.454 T. Explain your working.

3]
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(c) lons of mass 22u with the same charge and speed as those in (b) are also present in

For

the beam. Examiner's
Use
(i) On Fig. 5.1, sketch the path of these ions in the magnetic field of magnetic flux
density 0.454 T. [1]
(ii) In order to detect these ions at the fixed detector, the magnetic flux density is
changed.
Calculate this new magnetic flux density. &
%‘
magnetic flux density = Qa T [2]
© UCLES 2010 Q7N0/A1 0NN [Turn over
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6 A simple iron-cored transformer is illustrated in Fig. 6.1.

For
Examiner's
Iron Use

core

L) 4
| ; =f g ; )
input ~ ¢ d E 3 output
¢ " N Q
T 1:/ D g \} Tv
. / \ .
primary secun@rb
coil olil
Fig. 6.1 (b
(a) (i) State why the primary and secondary coils are w a core made of iron.
A 2
Q‘ZE‘ ...............................................
el ]
(ii) Suggest why thermal energy is_qgenerated in the core when the transformer is
in use.
.............................................................................................................................. [3]
@& UCLES 2010 Q7N /A1 IO N
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(b) The root-mean-square (r.m.s.) voltage and current in the primary coil are V, and I

Fo
respectively. Examr'rl;er's
The r.m.s. voltage and current in the secondary coil are Vg and Ig respectively. Use
(i) Explain, by reference to direct current, what is meant by the root-mean-square
value of an alternating current.
(ii) Show that, for an ideal transformer, E
Ve = I ’
Vo Ig
(2]
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5 The poles of a horseshoe magnet measure 5.0cm x 2.4cm, as shown in Fig. 5.1.

direction of
A movement
of wire

copper wire

5.0 cm _ . \Q
v

\ pole piece

f t
0 magne%‘

Fig. 5.1 (bb

The uniform magnetic flux density between the poles of \anet is 89mT. Qutside the

region of the poles, the magnetic flux density is zero.
A stiff copper wire is connected to a sensitive ammetQ

of the poles.

(a) Calculate the magnetic flux between the pdles of the magnet.

magnetic flux= ... Wb [2]

(b) (i) Use your answer in (a) to determine, for the wire moving between the poles of the

magnet, the e.m.f. induced in the wire.

= H 1 B O LS L TR AT S Y 1 |
@ UCLES 2010 Q7N /AVOVRA N
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(ii) Show that the reading on the ammeter is approximately 70 mA. For
Examiner's
Use

v [1]
(c) By reference to Lenz's law, a force acts on the wire to oppose the inn‘nf the wire.
The student who moved the wire between the poles of the magge yms not to have
felt this force.
Explain quantitatively a reason for this claim. b
.. [3]
Q7D /AONA N [T|_,| rn over
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6 The variation with time tof the current I in a resistor is shown in Fig. 6.1.

For
Examiner's
1
I Usa

I\

Fig. 6.1 E
The variation of the current with time is sinusoidal. (b

2

(a) Explain why, although the current is not in one directi , power is converted in the
resistor. N
&*
T~
.. [2]

(b) Using the relation between root-meari;square (r.m.s.) current and peak current, deduce
the value of the ratio

averagespower converted in the resistor
maximifn power converted in the resistor

PRI =encsias g s e e s [3]
@ UCLES 2010 Q7N /AVOVRA N
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6 A transformer is illustrated in Fig. 6.1.

(a) (i)

(ii)

(b) (i)

(ii)

© UCLES 2011

laminated iron

core
\\

P W s,

b R Sl o b

load &
// 4@\ v

primary secondary
coil coil 4
Fig. 6.1
Explain why the coils are wound on a core made of |m%b

a1 =y =y =y =y

Suggest why thermal energy is generated $ core.

Use Faraday’s law to explain why the potential difference across the load and the
e.m.f. of the supply are not in phase.

-[2]

Q7O AAMAS A
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(c) Electrical energy is usually transmitted using alternating current. Suggest why the For

transmission is achieved using Examiner’s
Use

(i) highvoltages,

(ii) alternating current.
.
\Q
&*
Yo
© UCLES 2011 Q7NOIA 1IN/ 1/11 [Turn over
WWW.MEGALECTURE.COM age ST ores

WWW. Vout ube. conl negal ect ure



what sapp: +92 323 509 4443, enmail: negal ecture@muil . com

o0
MEGA LECTURE
58

6 An alternating current supply is connected in series with a resistor R, as shown in Fig. 6.1.

For
Examiners

| | \é@

Fig. 6.1
The variation with time t (measured in seconds) of the current I (measured in ;psj in the

resistor is given by the expression %.
I = 9.9sin(3801).

(a) Forthe currentin the resistor R, determine (bb
(i) the frequency, Q

IBguency = susnsss s He: [
(ii) the r.m.s.current.
EM S CLNMEN] = eamasnnnnusasnneamnasrit [
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(b) To prevent over-heating, the mean power dissipated in resistor R must not exceed

Fo
400W. Examr'rl;e."s
Calculate the minimum resistance of R. Use

resistance = %. Q [2]
\Q
&®
p S
© UCLES 2011 Q7ND/ADIMAL 1i1 1 [Turn over
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3 A bar magnetis suspended from the free end of a helical spring, as illustrated in Fig. 3.1.
helical
spring
magnet B | &
cuil\: 5 : [:\ Q
%‘
Fig. 3.1 t
One pole of the magnet is situated in a coil of wire. The cail i@nected in series with a
switch and a resistor. The switch is open.
The magnet is displaced vertically and then released. S@agne’t passes through its rest
position, a timer is started. The variation with time the vertical displacement y of the
magnet from its rest position is shown in Fig. 3.2.
2.0
y/cm
i
1.0
e AR
! \mmri .y
[
|
0 f
0HT1.042.0113.0 4.0 5.0146.0117.0148.0119.01410.0
| |l | 1] 1
! | ui I t/s
HHWHNHM wh,u”
—10
i
—2.0
Fig. 3.2
Attime t = 4.0s, the switch is closed.
© UCLES 2011 Q7N /A1 IMNA A
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(a) Use Fig.3.2to0

(i)

(ii)

(iii)

(b) (i)

(ii)

© UCLES 2011

state the evidence for the magnet to be undergoing free oscillations during the
periodt =0tot=4.0s,

state, with a reason, whether the damping after time t = 4.0s is light, c
heavy,

determine the natural frequency of vibration of the ma

R
Q‘ZI»‘

o

the spring.

ITNY = ..o rnnnnanannais He [2]

State Faraday’s law of electromagnelic induction.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Explain why, after time t = 4.0s, the amplitude of vibration of the magnet is seen to
decrease.

For
Examiners
Use
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5 Positively charged particles are travelling in a vacuum through three narrow slits S,, S, and For

S,, as shown in Fig. 5.1. Examingr’s
Use
S; S, S,
beam of
charged - = ifese-
particles &
Y Y Q

direction of
electric field
Fig. 5.1 \2\‘

Each particle has speed v and charge q.
There is a uniform magnetic field of flux density B and a uniform field of field strength
E in the region between the slits S, and S,.

(a) State the expression for the force F acting on a char% rticle due to

(i) the magnetic field, Q

(b) The electric field acts downwards in the plane of the paper, as shown in Fig. 5.1.
State and explain the direction of the magnetic field so that the positively charged
particles may pass undeviated through the region between slits S, and S,.

© UCLES 2011 Q7D IA4 IO A
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6 The variation with time t of the output V' of an alternating voltage supply of frequency 50Hz For
is shown in Fig. 6.1. Examingr’s
Use
20
v‘lllv e K Y o
h i ] hl.. .
.F 1!. .'I \'.1 f’ \ .l"‘
10 I
| J /
| i [ | i!Ii' [}
> , | ﬁ | 2
[{ | | J
0+ |
0 .l , L / ! It /'ms
-5
i / |
-10
T ) *
-15 j ‘
o P |
—20 N
£y
Fig. 6.1
Yo
(a) Use Fig. 6.1 to state
(i) thetime t,,
(ii) the peak value V, of the voltage,
Vyp = evamennneeeas VO [1]
(iii) the root-mean-square voltage V,__,
Ve = s A T
(iv) the mean voltage <V>.
o RO L i |
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(b) The alternating supply is connected in series with a resistor of resistance 2.4 (). For

Calculate the mean power dissipated in the resistor. Examingr’s
Use

power = E W [2]
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3 A bar magnetis suspended from the free end of a helical spring, as illustrated in Fig. 3.1.

For
Examiners
Use

helical
spring
magnet B | &
cuil\: 5 e [:\ ??
%‘
Fig. 3.1 t
One pole of the magnet is situated in a coil of wire. The cail i@nected in series with a
switch and a resistor. The switch is open. 0
The magnet is displaced vertically and then released. S%Tagnet passes through its rest
position, a timer is started. The variation with time il vertical displacement y of the
magnet from its rest position is shown in Fig. 3.2. o
2.0 BAD
|
y/cm N
I
higEr e
=l
1.0
'y
HEHENEL fidili Ea
- ' I T T
[
|
0 !
0HT1.042.0113.0 4.0 5.0146.0117.0148.0119.01410.0
| |l | 1] 1
! | ui mryr t/s
HHWHNHM R
—190
W
—2.0
Fig. 3.2
Attime t = 4.0s, the switch is closed.
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(a) Use Fig.3.2to0

(i)

(ii)

(iii)

(b) (i)

(ii)

© UCLES 2011

state the evidence for the magnet to be undergoing free oscillations during the
periodt =0tot=4.0s,

state, with a reason, whether the damping after time t = 4.0s is light, c
heavy,

determine the natural frequency of vibration of the ma

Q‘b

IrNCY = o nnnnansnnas He [2)

the spring.

State Faraday’s law of electromagnetic induction.

Explain why, after time t = 4.0s, the amplitude of vibration of the magnet is seen to
decrease.

For
Examiners
Use
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5 Positively charged particles are travelling in a vacuum through three narrow slits S,, S, and For

S,, as shown in Fig. 5.1. Examingr’s
Use

S, S, S,

beam of

charged Fi = e
particles &
Y Y Q

direction of
electric field
Fig. 5.1 \2\‘

Each particle has speed v and charge q.
There is a uniform magnetic field of flux density B and a uniform ?

E in the region between the slits S, and S,.

|

field of field strength

(a) State the expression for the force F acting on a charmal’flcle due to

(i) the magnetic field, Q

(i) the electric field.

[1]

s ll)
(b) The electric field acts downwards in the plane of the paper, as shown in Fig. 5.1.

State and explain the direction of the magnetic field so that the positively charged
particles may pass undeviaied through the region between slits S, and S,.
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6 The variation with time t of the output V' of an alternating voltage supply of frequency 50Hz

For

is shown in Fig. 6.1. Examingr’s
Use
20
ViV , . 3
15 7 a i ﬂ ff \q ol
h i ] hl.. .
.; ..il. .'I \'.1 fr \ .l"‘
10 \
| J /
| i [ | i!Ii' [}
> , | ] | 2
[{ | | J
0+ |
0 ,l , £y | .. fit /ms
-5 &
i / |
-10
'lh Ff ..\:I f h%l. /
-15 j ‘
o P | A
_EU [ ]
Fig. 6.1 Q
(a) Use Fig. 6.1 to state
(i) thetime t,,
(ii) the peak value V, of the voltage,
Vo= e VO [1]
(iii) the root-mean-square voltage V,__,
Voo = onnmnnsn nsissisa N 1]
(iv) the mean voltage <V>.
o ISR o i
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(b) The alternating supply is connected in series with a resistor of resistance 2.4 (). For

Calculate the mean power dissipated in the resistor. Examingr’s
Use

power = v W [2]
oS
X
&*
o
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5 The components for a bridge rectifier are shown in Fig. 5.1. For
Examiners
‘ Use
&)
supply v load

(a) Complete the circuit of Fig. 5.1 by showing the connections of th 3nd of the load
to the diodes. [2]

(b) Suggest one advantage of the use of a bridge rectifier, rathe Q\ single diode, for the
rectification of alternating current.

(c) State
(i) what is meant by smoothing,

............................................................................................................................. [1]

(ii) the effect of the value of the capacitance of the smoothing capacitor in relation to
smoothing.
............................................................................................................................. [2]
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6 (a) Define the fesla.

(b) A charged particle of mass m and charge +q is travelling with velocity v in
enters a region of uniform magnetic field of flux density B as shown in Fi% 6.

%‘
particle e
mass m, charge +q b

\Q
A 75)
uniform magnetic field Q ~ 4
flux density B o

Fig. 6.1

The magnetic field is normal to the direction of motion of the particle. The path of the
particle in the field is the arc of a cir¢i® of radius r.

(i) Explain why the path of the particle in the field is the arc of a circle.

............................................................................................................................. [2]
(ii) Show that the radius ris given by the expression
- mv
r Bq'
(1]
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(c) A uniform magnetic field is produced in the region PQRS, as shown in Fig. 6.2. o
Examiners
= Q Use
% \é@
unifnrg
’ffffi:zfﬁmmmﬁmd
5 3
Fig. 6.2 \<:\
The magnetic field is normal to the page. @
At point X, a gamma-ray photon interaction caus o particles to be formed. The paths
of these particles are shown in Fig. 6.2.
(i) Suggest, with a reason, why each of the paths is a spiral, rather than the arc of a
circle.
.. [2]
(ii) State and explain what can be deduced from the paths about
1. the charges on the two particles,
.. [2]
2. the initial speeds of the two particles.
.. [2]
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6 A sinusoidal alternating voltage supply is connected to a bridge rectifier consisting of four
ideal diodes. The output of the rectifier is connected to a resistor R and a capacitor C as
shown in Fig. 6.1.

Fig. 6.1 b

The function of C is to provide some smoothing to the potential € nce across R.
The variation with time t of the potential difference V across tor R is shown in Fig. 6.2.

A 2
6 fa)
ViV 4
4 A F o A 4 | P b r
5 ; s .?"F h*-.._h ; = }'Iiﬁl k*-._h i = f'r =
l
: 1
[} |_‘|-|
0 10 20 30 40 50 60
t/ms
Fig. 6.2
(a) Use Fig. 6.2 to determine, for the alternating supply,
(i) the peak voltage,
Beak WHEAE = vl [1]
(ii) the root-mean-square (r.m.s.) voltage,
rm.s.voltage = ....coovveveiece e e eeeeannn. VO [1]
© UCLES 2012 a7A/A1 /A 14D
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(iii) the frequency. Show your working.

For
Examiner's
Use
EQUBRCY = ??Hz [2]
(b) The capacitor C has capacitance 5.0 uF
For a single discharge of the capacitor through the resistor R, us%ﬁm
(i) determine the change in potential difference, b
chanﬁ@ V [1]
(ii) determine the change in charge on each plate Of the capacitor,
ENANGE = e vennnensana G [2]
(iii) show that the average current in the resistoris 1.1 x 1073 A.
(2]
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(c) Use Fig. 6.2 and the value of the current given in (b)(iii) to estimate the resistance of For

resistor R. Examiner's
Usa

resistance = v'{! [2]
oS
X
&*
o
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7 Two long straight parallel copper wires A and B are clamped vertically. The wires pass

Fo
through holes in a horizontal sheet of card PQRS, as shown in Fig. 7.1. E.{am;;m-s
Use
wire A wire B
S
Q
Fig. 7.1
(a) There is a current in wire A in the direction shown on Fig. 7.1.
On Fig. 7.1, draw four field lines in the plane PQRS to represent the magnetic field due
to the current in wire A. [3]
(b) A direct current is now passed through wire B in the same direction as that in wire A.
The current in wire B is larger than the current in wire A.
(i) On Fig. 7.1, draw an arrow in the plane PQRS to show the direction of the force on
wire B due to the magnetic field produced by the current in wire A. [1]
(ii) Wire A also experiences a force. State and explain which wire, if any, will experience
the larger force.
.. [2]
(c) The direct currents in wires A and B are now replaced by sinusoidal alternating currents
of equal peak values. The currents are in phase.
Describe the variation, if any, of the force experienced by wire B.
.. [3]
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5 (a) Define the fesla. For

Examiner's
Use

between the poles, as illustrated in Fig. 5.1.

horsesho i
magnet%‘
(b: stiff metal
wire
N\
balance pan

S i

Fig. 5.1

(b) A horseshoe magnet is placed on a balance. A stiff metal wire is clamped% ally

The magnetic flux density in the‘space between the poles of the magnet is uniform and
is zero outside this region.
The length of the metal wir@.:rnormal to the magnetic field is 6.4 cm.

When a current in the wire is switched on, the reading on the balance increases by 2.4 g.
The current in the wire is 5.6 A.

(i) State and explain the direction of the force on the wire due to the current.

-.[3]
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(ii) Calculate the magnitude of the magnetic flux density between the poles of the

For

magnet. Examiner's
Use
fluxdensity= ......cccoooonce ... 2B E .......... T[2]
(c) A low frequency alternating current is now passed through the wigg j ?
The root-mean-square (r.m.s.) value of the current is 5.6 A.
Describe quantitatively the variation of the reading seen on Qﬁ
...................................................................................................................................... (2]
© UCLES 2012 Q7ND/A2MAI 1112 [Turn over
WWW.MEGALECTURE.COM age 1B 0T

WWW. Vout ube. conl negal ect ure



what sapp: +92 323 509 4443, enmnil: negal ecture@mail . con

o0
MEGA LECTURE
79

6 A sinusoidal alternating voltage supply is connected to a bridge rectifier consisting of four
ideal diodes. The output of the rectifier is connected to a resistor R and a capacitor C as
shown in Fig. 6.1.

Fig. 6.1 b

The function of C is to provide some smoothing to the potential € nce across R.
The variation with time t of the potential difference V across tor R is shown in Fig. 6.2.

A 2
6 fa)
ViV 4
4 A F o A 4 | P b r
5 ; s .?"F h*-.._h ; = }'Iiﬁl k*-._h i = f'r =
l
: 1
[} |_‘|-|
0 10 20 30 40 50 60
t/ms
Fig. 6.2
(a) Use Fig. 6.2 to determine, for the alternating supply,
(i) the peak voltage,
Beak WHEAE = vl [1]
(ii) the root-mean-square (r.m.s.) voltage,
rm.s.voltage = ....coovveveiece e e eeeeannn. VO [1]
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(iii) the frequency. Show your working.

For
Examiner's
Use
EQUBRCY = ??Hz [2]
(b) The capacitor C has capacitance 5.0 uF
For a single discharge of the capacitor through the resistor R, us%ﬁm
(i) determine the change in potential difference, b
chanﬁ@ V [1]
(ii) determine the change in charge on each plate Of the capacitor,
ENANGE = e vennnensana G [2]
(iii) show that the average current in the resistoris 1.1 x 1073 A.
(2]
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(c) Use Fig. 6.2 and the value of the current given in (b)(iii) to estimate the resistance of For

resistor R. Examiner's
Usa

resistance = v'{! [2]
oS
X
&*
o
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7 Two long straight parallel copper wires A and B are clamped vertically. The wires pass

Fo
through holes in a horizontal sheet of card PQRS, as shown in Fig. 7.1. E.{am;;m-s
Use
wire A wire B
S
Q
Fig. 7.1
(a) There is a current in wire A in the direction shown on Fig. 7.1.
On Fig. 7.1, draw four field lines in the plane PQRS to represent the magnetic field due
to the current in wire A. [3]
(b) A direct current is now passed through wire B in the same direction as that in wire A.
The current in wire B is larger than the current in wire A.
(i) On Fig. 7.1, draw an arrow in the plane PQRS to show the direction of the force on
wire B due to the magnetic field produced by the current in wire A. [1]
(ii) Wire A also experiences a force. State and explain which wire, if any, will experience
the larger force.
.. [2]
(c) The direct currents in wires A and B are now replaced by sinusoidal alternating currents
of equal peak values. The currents are in phase.
Describe the variation, if any, of the force experienced by wire B.
.. [3]
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8 (a) Explain what is meant by a photon.

63

For
Examiner's
Use

(b) An emission spectrum is seen as a series of differently coloured lines
background. t >

Suggest how this observation provides evidence for discrete electron engy levels in

atoms. % N

e

. Q )

o

- [2]
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7 (a) State Lenz’s law. For
Examiner's
Use
.[2
(b) A simple transformer with a soft-iron core is illustrated in Fig. 7.1. &

laminated

bl soft-iron core Q
*

5 c 5
input 4 outpu

L— s 7 6
primary (b

coil ondary
(5 coll
Fig. 7.1 Q

(i) Explain why the core is

1. made of iron,

.............................................................................................................................. [1]
2. laminated.
z[2]
(ii) An e.m.f.is induced in the secondary coil of the transformer.
Explain how a current in the primary coil gives rise to this induced e.m.f.
...[4]
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6 (a) (i) State the condition fora charged particle to experience a force in a magnetic field.

For
Examiner's
Use

(ii) State an expression for the magnetic force F acting on a charged particl
magnetic field of flux density B. Explain any other symbols you use. &

(b) A sample of a conductor with rectangular faces is situated in aumagngtic field, as shown

in Fig. 6.1. 2:>
direction of (b
magnetic field Q

B C N
’ &*
A A Se—
E \ direction of
RELEEEEY SETEEL Y - AL
) - - "k = | movement
A af D P of electrons
e - - - A =5
s .J'f
- f}"'
E H
Fig. 6.1

The magnetic field is normal to face ABCD in the downward direction.

Electrons enter face CDHG at right-angles to the face. As the electrons pass through
the conductor, they experience a force due to the magnetic field.

(i) On Fig. 6.1, shade the face to which the electrons tend to move as a result of this
force. [1]

(ii) The movement of the electrons in the magnetic field causes a potential difference
between two faces of the conductor.
Using the lettering from Fig. 6.1, state the faces between which this potential
difference will occur.

(c) Explain why the potential difference in (b) causes an additional force on the moving
electrons in the conductor.

-[2]
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6 A bridge rectifier consists of four ideal diodes A, B, C and D, connected as shown in Fig. 6.1.

Fig. 6.1 ‘\ET\‘
An alternating supply is applied between the terminals X and Y.

(a) (i) On Fig. 6.1, label the positive (+) connection to the loa or R. [1]
(ii) State which diodes are conducting when termina supply is positive.

diode #..."%. R and diode. ...counsncs [1]

(b) The variation with time t of the potential differe V across the load resistor R is

shown in Fig. 6.2.

+8

+6

ViV

_+_ - -
4 rd? "‘\.‘ b I“‘\ & o = P

F. /.l b, A
+2 ‘F k' i L y 1'\. K

Fig. 6.2
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The load resistor R has resistance 2700 Q.

For
Examiner's

(i) Use Fig. 6.2 to determine the mean power dissipated in the resistor R. Use
POWET = oo G o W [3]
(ii) On Fig. 6.1, draw the symbol for a capacitor, connected sQ as I&crease the mean
power dissipated in the resistor R. 6 [1]

(c) The capacitor in (b)(ii) is now removed from the circuit. (p
The diode A in Fig. 6.1 stops functioning, so that it nn\%\ Inite resistance.
A 3
On Fig. 6.2, draw the variation with time t of t n@&}tential difference across the
resistor R. [2]
o
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5 (a) State the relation between magnetic flux density B and magnetic flux @, explaining any -~

other symbols you use. Examiner's
Use

(b) A large horseshoe magnet has a uniform magnetic field between its s¢#The magnetic
field is zero outside the space between the poles.
A small Hall probe is moved at constant speed along a line X t i midway between,
and parallel to, the faces of the poles of the magnet, as shnw g BT .
Hall
prnbe\
pole of
magnet
Fig. 5.1
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An e.m.f.is produced by the Hall probe when it is in the magnetic field. For
The angle between the plane of the probe and the direction of the magnetic field is not |examiners
varied. Uss

On the axes of Fig. 5.2, sketch a graph to show the variation with time t of the e.m.f. ,
produced by the Hall probe.

4

Vi

g

probe enters probe Iea\é
magnetic mag
field )

\

Fig. 5.2 )
Q L 2

(c) (i) State Faraday’s law of electromagnetic induv:ti[;r)"r.

|
|
|
|
|
|
:
|
0 |
|
|
|
|
|
|
|
|

..[2]

(ii) The Hall probe in (b).i5 replaced by a small flat coil of wire. The coil is moved at
constant speed along'the line XY. The plane of the coil is parallel to the faces of the
poles of the magnet.

On the axes of Fig. 5.3, sketch a graph to show the variation with time t of the
e.m.f. E induced in the coil.

A e e
I I
I I
I I
I I
I I
I I
-
’ | | :
I I
I I
I I
I I
I I
I |
I I
coil enters coil leaves
magnetic magnetic
field field
Fig. 5.3
(3]
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