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The correct answeris Bbecause:

e Listthe knownvalues:
o Current from the supply, fims=1

. : 1
o Therefore currentineachresistor= il (because the current

splits, see the circuit diagram below)
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o Em.f.fromthe supply. £ms=V
e Fromthe data booklet:
o Pm = IDVﬂ{equationﬂ
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e Therefore, for eachresistor the current is determined by:
1
L s EI«JE (because the current splits, as mentioned above -

equation 2)
o VD = V\/Z (equation 3)

e Substituting equations 2 and 3 into equation1:
o P =1V
TR ¢ 0

oP = (%x Ix4/2)x (¥4/2)
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e Gathering like terms gives:

um:%{Ix V) x (\/2x y/2)=1V

o Therefore, thecorrect answerisB

Aisincorrect the rms values have been multiplied by 2 rather than
because divided

Cisincorrect

the values have been multiplied togetherincorractly
because

Disincorrect

the answerignores the fact that the resistors are in
because

parallel, so that current will be halved

The correct answeris Bbecause;

e |istthe knownvalues;
o Resistance, R=10.00
o Peakvoltage, Vo= 30V (from the graph)
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¢ From the data booklet:

I,r!
o P= T{fromtopic 5.2)
P B
o = %
e Substitute the values:
o 30 x 30 e
SET T am
_ 1
e Average power, P = E‘Pm
i 90
o P= ?=45W

20 is the maximum power, which must be divided by

Aisincorrect as
2 to find the average power

dividing by 2is using ideas from root mean square

CandDare ; PR
: calculations (wherev2isimportant) where only peak
incorrect as :
values are being calculated
i

The correct answeris C because:

s |istthe knownvalues;
R —
o Vrmf.:ll""f
» Fromthe databooklet
o Pmax = IuVu{equationﬂ

5
o T =—D
S ﬁ
V
o IV =—D

FHE ﬁ
o Therefore:
o Iu = Im'\/z (equation 2)

8= VWJE (equation 3)
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» Substituting equations 2 and 3 into equation 1 shows that:
o Pm = I[}V[}
o B PE g1y (v sy aralyaag=aw
* ThisisanswerC
Sometimes you will have to use equations from other sections of the

course: make sure you are able to apply these equations to a variety of
guestiontypes.

4

The answeris Bbecause:

» |ncreasing the speed of rotationincreases the frequency, since the
definition of frequency is the number of rotations per second
o Therefore 3 x speed — 3 x frequency
o OnlyBorCcanbecorrect

1
* Fromthedatabooklet, T = —

" §

o Therefore since fhasincreasedby afactor of three, time period
will decrease to one third of the original value

AD
» emfis defined as therate of change of magnetic flux, e = %,
1
o Therefore, g = 2y
. T .
o Sincet= re £ must have increased by afactorof 3
» ThecorrectanswerisB
A andD are the new time period has been confused with the new
incorrect as frequency
the use of V2 shows that this was calculated for peak
CandDare : ,
: voltage but both the question and answer are looking
incorrect as

at the rms value
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The correct answeris C because:

¢ Thequestionrefersto anideal transformer
o Inanideal transformer there would be no losses due to heating
o Therefore the total power out is equal to the total powerin
How long did you spend solving this question? Sometimes examiners will
throw you a curveball to see if you are listening!

The suggested answers for A and B imply that this could be complicated,
but careful reading, and underlining key terms in the question - such as
ideal - may get you there much quicker!

6

The correct answeris D because:

e QOutputvoltageis proportional to therate of change of magnetic flux,
AD

£ o—
¢ Increasing the speed of rotation increases therate of change
o Therefore emfwillincrease
o OnlyBorDcanbe correct as the peaks are higher
e Thetime periodof the emf is proportional to the frequency of
rotation
1
e Increasing the speed of rotation reduces time period, since T = F
o The numberof waves pertime tincreases
o OnlyDcanbecorrect
inthese graphs emf peaks at the same value as inthe
AandCare question. In fact, doubling the speed of rotation will
incorrect as double the rate at which the magnetic fluxchanges,
so the maximum emf also needs to doubles.

this graph has the same number of complete waves
asinthe question. Doubling the speed of rotation
should have doubled the number of complete
rotations pertime.

Bisincorrect as
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The correct answeris C because:

2
* PowerisrelatedtovoltageusingP = ijrommpic s

o This shows that power, P o« J2

e Ifvoltage increases by a factor of 104, then powerincreases by a
factor of (10%)?
o Therefore powerincreasesby a factor of 108
Remember that both the equations relating to power,

e P=[’R

and
Bt

T

are derived from the two equations:
e Ohm'slaw, whereV=IR

and
+ theequationforpower, P=VI

Soyoucanuse either one; they are interchangeable. You will need to
check which values you already have to decide which versionto use.

8

The correct answeris C because:

» The current from atransformer must be alternating current
o With eachcycle the current changes direction

o The output end of the transformer coil is positive compared to

the rest of the coil
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+ Therefore point P will always be positive compared to point Q and the
emf betweenthem will always have a positive value
s Only AorCcanbecorrect
e Since both diocdes have forward bias, current will always flow
¢ The emfwill be fully rectified
o OnlyCcanbecorrect

+
"]
| ——"
w1
Direction of current "]
flow creates potential = ()
difference across the F Q
transformer coil e
—
|
———— ;
+

The correct answeris A because:

e To find frequeney first find the time period frem the graph
o Each peakshows the coilbeing perpendicular tothe field lines
o Therefore one full rotation of the coil produces two peaks

e Therefore the graph shows that time period of therotationis 0.02s

e Frequencyisfoundusing;

1 1
Df_?_—{]_ﬂz_SUHz

o Only AorB could be the correct answer

e To find average power dissipated in the resistor, first list the known
values
o Rmsvoltage, V=120V
o Resistance, R=3.0k(2=30000Q
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e Fromthe data booklet
I}'I
o Pm = T{toplc 6:2)

°o ¥,=\2xV__(topic1l.2)
e Recallthat average poweris found by taking half of the maximum

value:
average 2 2R
e Combining these shows that:
o W2V (/2 <120
a average - 2R - (2 ot SHHD)
e Therefore, A must be the correct answer

B and D are incorrect the poweristhe peak value, but this must be

=48W

because halved to find the average value
CandDareincorrect  time period has been found from one peak of
because the graph, rather than two

10

The correct answeris D because:

e Capacitors are the component required to provide smoothing of the
output signal
o When the output voltage is high the capacitor charges
o When the output voltage falls, the capacitor discharges through
the load
e Options Aand B do not have a capacitorin the circuit so they cannot
be correct
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e Thecharge ona capacitoris directly proportional to the potential
difference across it:
o g=CV(fromthe databooklet, topic 11.3)
e |noption Cthe capacitoris connected in series with the resistor
o This willreduce the potential difference across the capacitor as
potential difference is shared
o [|twill take onless charge and have less smoothing effect on the
circuit
e |noptionDthe capacitoris connected in parallel with the resistor
o Thecapacitorwill have the same potential difference as the
output from the diode bridge
o |t will take on more charge and have the greatest effect onthe
circuit
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