Marking Scheme

1.
fa)
(b) (i)
()
fc)

Either

Flux changes (1)

hence emf induced (1)
[Because of RH rule or Faraday
— 2™ mark. but not 1% mark]
flux increases and decreases
[implies 1* mark]

[1e ‘Z—éaltemates mmplied](1)
t

NB. “Change in field” not 1™
mark but others available]

=—==05V

-7

Or

B-lines being cut (1)

hence emf induced (1)

[Because of RH rule or Faraday
2* mark, but not 1% mark]

duecnon of cutting changing

(1)

[Not “magnet oscillating™

accept “magnet changing

direction [of motion]”]

Rate of change of flux (linkage) = 0.707 [V] (1)
from Faraday’s [or Neuman’s] law or E= \:—@ [allow E = 3 1D
t t

[Independent mark — must be stated]

0.707

Forl tum= 00 - 0.0035(35) Wbs™ (1)

NB. 0.0025 Wb s~ [from use of "= 0.5 V]— 2 if 2> mark awarded.

Stating or implying that there 1s a magnetic field set up in the coil (1)
Opposes motion / due to Lenz’s law (1)

Detail given, e g. loss (dissipation) of energy due to current or
resistance, polarity of coil discussed [can imply 1* mark], work done

against resistive force (1)
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2. (a) The [induced] emf is proportional [or equal] to the rate of change [or 2
cutting] of flux [linkage] or dBAN/df and terms defined
Nearly correct statements award 1 out of 2 marks e .g.
The emf is equal to the change of flux
The current 1s proportional to the rate of change of flux
The emf 1s proportional to the cutting of flux
BAN/t and terms defined
Wrong statements get 0
The emf is equal/proportional to the flux linkage
The current 1s equal to the rate of change of flux
Lenz - the [induced] emf [or current] opposes [or tends to oppose 1
etc.] the change [to which it 1s due]
(b) (1) | Clockwise (1) any 1 of FLHR(must have correct direction), FRHR, 2
nght hand gnp rule (1)
(1) | Area increases v* at an increasing rate v’ 2
or cutting of flux v mside the loop v/
or E=Blv v and [ 1s increasing v’
@D | v =22 andt = ~"(=0.648s) orE = Blvused (1)
A=""22x201[=47.2] ormeanl=235[m] (1)
v
= - (¢}
Correct answer I =77 [pAa] (1) 4
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3. f(a) (1) | Flux linkage = NBAc0s& used (1)
0.251 [Wb] [and 0.251 Wb] (1)
(11) | No change in flux [linkage] or field lines cut in one direction and 1
then the opposite direction

Don’t accept rate of change of flux1s 0
(b) Flux linkage = 0.0443 or -0.0443 (1) 4
Time =" x 0.1 (1)

Attempt at change of flux (linkage) divided by time (1)
Answer =[-] 159 [V] (1)

(c) Peak emf =17 [V] 3
Sinusoid with peak of 3.4 squares high (ecf) (1)

Sinusoid with period of 4 squares (1)
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. . . Marks
Question Marking details Available
2 (a) @|o 1

(1) | @ =B x I?(1)
Answer = 4.32 x 10° [Wb] (1) 2

(b) Change in flux or Faraday's law gives emf (1)

Complete circuit or accept emf gives current (1) 2
Award 1 mark only for:
Current due to Faraday's law

(c) Force / current / emf opposes the change (1)

Force on PQ opposite to SR or the force is clockwise (1) 2

@) I =% used (1)

A= n%z or mx3%(x107%) ie. m” used (1)
_pxt
R = " used (1)
— ANg
V= ~ used (1)
Answer =0.19 [A] ecf on ¢ and wd’ (1) 5
Question 2 Total [12]
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(1) | Ignore capacitance (or wL — Lc attempted) (1)

Correct calculation for impedance e.g.. V8872 + 2 2002 (1)

144 3
Answer= ——=6.1 [mA] (1
swer 2370 mA] (1)

(d) (1) | Attempt at an explanation at low and high frequency (1)

Correct vanation of X with frequency (1.e. large at low frequency or
low at high frequency) (1)

Correct division of pd with respect to frequency (e.g. at high 3
frequency R==X so Voyr 1s large or the opposite at low frequency)
)]

(11) | Phasor diagram drawn or implied (1) 4

SR, 4

Xe=R or Ve= V either denived or quoted (implies diagram correct)
1)

Answer = 154 [Hz] (1)
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() | Ignore capacitance (or wL — Lc attempted) (1)
Correct calculation for impedance e.g.. V8872 + 2 2002 (1)
Answer = 2+ = 6.1 [mA] (1) 3
2370
(d) (1) | Attempt at an explanation at low and high frequency (1)
Correct vanation of X with frequency (1.e. large at low frequency or
low at high frequency) (1)
Correct division of pd with respect to frequency (e.g. at high 3
frequency R==X, so Voyr 1s large or the opposite at low frequency)
6]
(1) | Phasor diagram drawn or implied (1) 4
>,
v :
Xe=R or Ve= V; either denived or quoted (implies diagram correct)
6))
3
Answer = 154 [Hz] (1)
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6. f(a) (1) | Sinusoidal reading on voltmeter (@ 0.9 Hz (or across resistor) (1) 4
Sinusoidal (or changing) B-field in pnimary (1)

Leads to B-field cutting secondary or flux changing in secondary (1)
emf induced in secondary due to Faraday's (1)

(1) | Lost flux or no iron core or low frequency or low fums 1

o |G
@1 Olar=1 orf=;—n\(£(l)

w

(]

Answer = 4490 [Hz] (1)
) | Ve=12[V]I(D) 4
1=0067 [A] (1)

V=IxwL or Ve=Ix— (1)

Vy=T715[V] and V=715 [V] or implied e.g. V- = same (1)

€ | W)z=y(X.—X)+R* () :

Z =381 [Q] or implied (1)

12
Curmrent =——=21[mA] (1
urr 581 [mA] (1)

(1) | Phasor diagram (1) 3
tang = % (this step implies vector diagram 1if omutted) (1)
Answer = 72°(ecf) (1)

(18° and silar slips gain 1/2)

(d) R 3 3

X =Z 6))

i 1
¢ =Znrc F Xe=__ and w = 27/ used (1)

Answer = 20 [kHz] (1)
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