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=) vwith the aid of & phasor diagram, explain why the impedance of an /RC 7 circuit is given
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Py Consider the following RO circuit.
wariable frequency a.c. supplhy
rms — A5 _
PN
—
=0 = =S e 4{
5 nFE
iy Show that the combined magnitude of the reactance of the inductor and capacitor
is the same (to 3 s.f.) as the resistance of the resistor when the frequency is
A4 150 H=. =1

Calculate (or state) the phase angle between the applied pd and the current when
the frequency is <+ 150 H=. 11

Ciney The resonance frequency of the J/RCF circuit is approximatehy 9800 H= Bw
sketching & graph of rMms current against frequency, explain why there is a second
higher frequency that prowvides the sSame Mms Current as your answwenr to (i) =1

s current S ormess

1o
=
o S =00
Frequency / H=
%] This second fregquency occurs when the magnitude of the reactances of the inductor
and capacitor are reversed from those in part (O)i). Use this infornmation to calculate
this second fregquency. =1
e Robyn is required to produce a wawve trace on an oscilloscope for an a.c. power supphy
of frequency 3.0 kH= and mms pd 0.60W. Deduce whether or not the settings of the
oscilloscope shown below are appropriate =1
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Question taken from Edugas examination paper 842103, November 2020
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H2 11. An oscilloscope trace is shown along with the settings of the y-sensitivity and the time base.

VARIABLE (y-sensitivity)
VOLTS/ DIV

7

EEEE SRR ::::\.L':: EE

A SEC/DIV  (time base)

N

(a) (i) Calculate the rms pd of the oscilloscope trace shown. [2]

(i) Calculate the frequency of the ozcilloscope trace shown. [2]
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(b) A coil rotates in a magnetic field as shown.

square coil of & turns
and cross-sectional area,
A rotating with angular
velocity, &

(i) Use Faraday's Law to explain why the peak emf induced in the coil is proportional
to the angular velocity of rotation of the coil. [2]

i} Use Faraday’s Law to explain why the emf induced in the coil depends on the
angle, 8. [2]

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



theonlinephysicstutor.com

{#] (i} Inthe following LCR circuit, explain why the rms resonance current is 125maA. [2]

variable frequency a.c. supply

l’._m =15% II,,-::..lI
p
e
12010} 24mH 4.7 nF
fii] Calculate the resonance frequency of the circuit. [2]

(i) Show that the rms current is 42 mA when the frequency of the supply is 17 kHz.
(3]
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(iv) Alistair claims that the mean power digsipation in the circuit at 17 kHz is:
P=1 ¥V =0042:x15=0.63W

TmME TmS

Ancther student Michonne states that the correct value of power iz 0.21W.
Deduce which, if either, of the students is correct. [=]

Question taken from Edugas examination paper 842103, June 2018
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#3 1. (a) Denve the expression for the resonance frequency, f;, of a senes RCL circuit. [3]
f= 1
" omJIC

(b) Consider the following RCL circuit.

Vanable frequency a.c.
supply, ¥ =15V

Imis

(-
p_—y
|
280 24 mH 8.9nF
() Calculate the rms current at the resonance frequency (). M
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() Calculate the rms current at twice the resonance frequency (2f). [4]

(m) Calculate the { factor of the RCL circuit. [2]

(iv) Sketch a graph of the rms current in the RCL circurt versus applied frequency of the
a.c. supply on the axes provided. Label this graph 280, [3]

ms
current / A

[ -
=

. af
.}r[l -Jf[l FTEQJEI"ICE,I'

{v) The 284 resistoris replaced by a 56£: resistor. On the same axes, sketch and label
a second graph showing the rms current versus frequency for the new circuit.  [2]
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{c) Morgan claims that the rms output pd (V) in the following circuit is greater than 4.25V
when the frequency is greater than 82.5 Hz but less than 4.25V below 82 .5Hz. Investigate
whether or not Morgan is correct. [5]

¥

ol
280 54 mH

('~

S
Vi, = 6.0V (rms)
(Variable frequency)

Question taken from Edugas examination paper 842103, June 2019
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#4 (a) A 900w toaster is supplied with a sinusoidally varying pd of peak pd 325
Calculate:

(i) the rms current; [=2]
(i) the resistance of the toaster 21
=] Helen claims that the following circuit will hawe a minimum impedance of 68 2 when the

frequency is very low but that the impedance will be extremely large at high frequencies._

wvariable frequency a.c. supply

~)
Ly
R E— |
68 L2 B820nNnF
Deduce whether or not Helen is correct. [=1]
(=] (i) Explain why the rms current at resonance of the following circuit i1s approximately
FOO s =1
e va}riable frequency a.c. supply
/rms = 2N
. ANy
................................................................................................... | |—{VYVN4| |
................................................................................................... 152 S.2mH  13.5nF
i)y Show that the resonance frequency () is approximately 600 H= 21
(1T Calculate the rms current when the freguency of the supply is increased to 1.5 7.
[4]
(Iw) Explain why the rms current is the same when the frequency is decreased to ;If[j‘fr
31

Question taken from Edugas examination paper 842103, June 2017
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