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30 The graphs show the variation with potential difference V of the current I for three circuit elements.
702 1/Mog

RS

&

0 J > 0 0
0 "4 0 v 2 0 v
graph X graph Y grap

The three circuit elements are a metal wire at constant temperature, age ®ductor diode and a
filament lamp.

TR I /N I

Which row of the table correctly identifies these graphs? b
metal wire semiconductor filamdgt
at constant temperature diode I%Q
A X Z Q ‘f’v
B Y X z
C , z X
D z X Y

31 In the circuit below, the battery converts an amount E of chemical energy to electrical energy
when charge Q passes through the¥esistor in time t. 9702/1/MJ/02

Which expressions give the e.m.f. of the battery and the current in the resistor?

e.m.f. current
A EQ Qi
B EQ Qt
C E/Q Qi
D E/Q Qt
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33 The diagrams show connected wires which carry currents I, I,, I; and I,. F70211/M/J/02

The currents are related by the equation I, + I, =15 + I,.

To which diagram does this equation apply?

C
A
> L <
I 15
\rj4 4

.
35 A potential divider is used to give outputs of 2V and 3V froma 5V 5(}@, shown.  srozimunz

R \Q‘bb
(D o +3V

o +2V

OVe ‘ °

What are possible values for the resistances R,, R, and R,?

R/KQ | Ry/KQT| Ry/kQ

2 1 5
2

o O o B

3 2
4 2 4
4 6 10

30 Whiech eguation is used to define resistance? S

A power = (current)® x resistance
resistivity = resistance x area + length

potential difference = current x resistance

o 0O @

energy = (current)? x resistance x time
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34 When four identical lamps P, Q, R and S are connected as shown in diagram 1, they have normal
brightness. 9702/1/MJ/02

il -
S | T O
ool Leolo s

R S
diagram 1 diagram 2

When the four lamps are connected as shown in diagram 2, which sta®§ correct?

A

B
C
D

The lamps are less bright than normal.

The lamps do not light. b
The lamps have normal brightness. Q
»\
2)

The lamps are brighter than normal. «
32 The filament of a 240V, 100 W electric lamp heats umtfrom room temperature to its operating
temperature. As it heats up, its resistance increases'hy a factor of 16. a702/1/M/ /02

What is the resistance of this lamp at room terperature?

A 36Q B 580Q C 15k D 9.2kQ
33 Ata circuit junction, a current I diviges into currents 1., I, and .. 9702/1/0MN/02
!
o B
1 /
> >
1
N
These currents are related by the equation
I=0L+1,+ 1,

Which law does this statement illustrate and on what principle is the law based?

o 0O W

Kirchhoff’s first law based on conservation of charge
Kirchhoff’s first law based on conservation of energy
Kirchhoff's second law based on conservation of charge

Kirchhoff's second law based on conservation of energy
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WWW. Vout ube. conl negal ect ure



31

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

o0
MEGA LECTURE
4

The graph shows how the current through a lamp filament varies with the potential difference
across it. 87021 /002

A

current t

Which statement explains the shape of this graph? b

A Asthe filament temperature rises, electrons can pass ily through the filament.
B It takes time for the filament to reach its working tem

C The power output of the filament is proportional e square of the current through it.
D The resistance of the filament increases with arise in temperature.

34 The combined resistance R, of two resistors of resistances H, and R, connected in parallel is

31

given by the formula 970211 /0/N/02
1%, @ N 1
YR, AR,

Which statement is used in the derivation of this formula?

A The currents through the two resistors are equal.
B The potential difference across each resistor is the same.

C The supply current is split between the two resistors in the same ratio as the ratio of their
resistances.

D The total power dissipated is the sum of the powers dissipated in the two resistors separately.
The sum of the electrical currents into a point in a circuit is equal to the sum of the currents out of
the point. 9702/ /MIU/03
Which of the following is correct?
A This is Kirchhoff’s first law, which results from the conservation of charge.

This is Kirchhoff’s first law, which results from the conservation of energy.

B
C This is Kirchhoff's second law, which results from the conservation of charge.
D

This is Kirchhoff's second law, which results from the conservation of energy.
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32 The variation with potential difference V of the current I in a semiconductor diode is shown below.
970210 OVNnp2

7/ mA b

\

What is the resistance of the diode for applied potential dif&% of +1.0V and-1.0V?
v
o

resistance Q
at +1.0V at—1.0V
4 20 Q infinite
B 20 Q Zero
C 0.05Q infinite ;
D 0.05Q Zero

36 Six resistors, each of resistance 5 Q2, are connected to a 2V cell of negligible internal resistance.

02N vND2

o\ 5Q 5Q
o X
5Q H
oY
5Q 5Q
What is the potential difference between terminals X and Y?
A 5V B gV C 3V D 2V
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35 In the potentiometer circuit below, the moveable contact is placed at N on the bare wire XY, such
that the galvanometer shows zero deflection. 9702/1/0/N02

| :/.x' :
S

x.l QJJ ! ?\g@

0

The resistance of the variable resistor is now increased.

What is the effect of this increase on the potential difference az@the wire XY and on the
position of the moveable contact for zero deflection?

potential difference across XY position of Q:nntac:t

A increases er to X
B increases nearerto Y
C decreases nearer to X
D decreases nearerto Y

30 The current in a component is reduced uniformly from 100 mA to 20mA over a period of 8.0 s.
ST02/01 /MAN03

What is the charge that flows during this time?

A 160mC B 320mC C 480mC D 640mC

32 The e.m.f. of the cell in the following circuit is 9.0 V. The reading on the high-resistance voltmeter
is 7.5V 8702/01/MJ/03

I\

1502

What is the current 17

A 01A B O05A C O0B6A D 20A
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33 The diagram shows an arrangement of four resistors. 705K A3

] - O

6 kO 10kQ &

10 k€2 6 kL)

What is the resistance between X and Y7

A 4kO B 8kQ C 16kQ D 32kQ \b

34 The diagram shows a potential divider connected to a Q.DV Iy of negligible internal
resistance. 9702101 M/403
\Q
‘h»
)
Pk ()

What range of voltages can be obtained between P and Q?

A zerotol15V
B zeroto7.5V
C 15Vio7.5V
D 15Vt09.0V

30 A wire carries a current of 2.0 amperes for 1.0 hour. 9702/01/0/N03

How many electrons pass a point in the wire in this time?

M 1.2x 10715

B 7.2x10°
C 1.3x10"
D 45x10%
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31 The diagram shows a circuit in which the battery has negligible internal resistance. 9702/01/0MN/03

-]l

| . 2.0 Q (bb
. r 3.00 * \QQ
v

What is the value of the current I?
*
A 10A B 16A C 20A D 30A \2\

O

31 Two wires made of the same material and of the same length a@nnected in parallel to the
same voltage supply. Wire P has a diameter of 2mm. Wir% diameter of 1 mm.

9702/01/M/J/04
What is the ratio currentinP Q(b

currentin Q
A 1 B 1 e i D 4
4 2
32 The diagram shows currents 1., I,,, I,, I, and I in different branches of a circuit. 9702/01/0/NI03
|
|
I L
Iy
|4 ke
i Ie
Which one of the following is correct?
A=, +1,
RS L, =1, +1,
C I,=I,+]
D I,=I+1,
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33 Which diagram shows a potential divider circuit that can vary the voltage across the lamp?

1 ®

C

3.0 Q

|||||||||||||||||||||||||||||||||||||||||||

circuit X

Which line in the table is correct?

potential difference
across 3.0 resistor

puwer dissipated
In 3.0 resistor

o 0O o P

greaterin Xthanin'Y
greaterin X thanin Y
lessin X than in Y

lessin Xthanin Y

less in X than in Y
greater in X thanin Y

less in X thanin Y

greater in X thanin Y

32 What is an equivalent unit to 1 volt?

A

1JA™ B

i Gl el "

TWe=

circuit Y

D 1wWs™

FF02/01/0VN03

D

89702/01M/J/04

34 The potential difference between point X and point Y is 20V. The time taken for charge carriers to
move from X to Y is 15s, and, in this time, the energy of the charge carriers changes by 12 J.

What is the current between X and Y?

A 0.040A

B 0.11A

C 9.0A

D 25A

WWW.MEGALECTURE.COM
WWW. Vout ube. conml negal ect ure

9702/01/M/JJ04

Page 9 of 80




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

o0
MEGA LECTURE
10

33 The terminal voltage of a battery is observed to fall when the battery supplies a current to an
external resistor. 9702/01/M/J/04

What quantities are needed to calculate the fall in voltage?

A

B
C
D

the battery's e.m.f. and its internal resistance b
the battery's e.m.f. and the current @
the current and the battery's internal resistance &

the current and the external resistance

A

35 The diagram shows a battery, a fixed resistor, an ammeter and a variable resizr connected in

series. %0 9702/01/MIJ/04
A voltmeter is connected across the fixed resistor.

-] O

‘@‘ 05
X
A

The value of the variable resistor is reduced.

Which correctly describes the changes in the readings of the ammeter and of the voltmeter?

ammeter voltmeter
A decrease decrease
B decrease Increase
C increase decrease
D increase increase

36 Kirchhoff's two laws for electric circuits can be derived by using conservation laws.  g7o201M/J04

On which conservation laws do Kirchhoff's laws depend?

Kirchhoff's Kirchhoff's
first law second law
A charge current
B charge energy
C current mass
D energy current
WWW.MEGALECTURE.COM rage 0t
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37 The diagram shows a parallel combination of three resistors. The total resistance of the
combination is 30). 9702/01/M/J/04

Loy | ‘Zrb

X v
What is the resistance of resistor X7
®
A 20 B 30 C 60 D 125&2\

1202

32 The diagram shows four heaters and the current in each. b 9702/01/0/N/04
Which heater has the greatest power dissipation? Q
~§
- 20 Q' b
A >
6A 40
B >
4A 6Q
C > <
5 A 802
D >

35 The diagram shows a junction in a circuit where three wires P, Q and R meet. The currents in P

and Q are 1A and 3 A respectively, in the directions shown. 9702/01/0/N/04
Q
3A
1A
P B
R

How many coulombs of charge pass a given point in wire R in 5 seconds?

A 04 B 038 cC 2 D 10
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34 The resistance of a thermistor decreases significantly as its temperature increases.  9702/01/0/N/04

The thermistor is kept in air. The air is at room temperature.

Which graph best represents the way in which the current / in the thermistor depends uporghe
potential difference V across it?

A B C

0 V 0 V 0 V

33 When a potential difference V is applied between the ends of a ym diameter d and length 1,
the current in the wire is /. 9702/01/0/MN/04
What is the current when a potential difference of 2V is N between the ends of a wire of the
same material of diameter 2d and the length 2[ % e that the temperature of the wire

37

remains constant.

A | B 2/ C 4/ D 81
In the circuit shown, the ammeters have negligible resistance and the voltmeters have infinite
resistance. 9702/01/0/N/04
-
Hh 30 I, 20
—® s —
60 2.4}
" —9 —
) O
Vi Vo

The readings on the meters are 14, I, V1 and V>, as labelled on the diagram.

Which is correct?

A L>LandV,>V,
B L=LandV;<V,
C L<LandV,>V,
D L <LandV;<V,

WWW.MEGALECTURE.COM Page 12 of 80
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The diagram shows a potential divider circuit designed to provide a variable output p.d.
9702/01/0/N/04

5.0kQ2

Q.DV__E__ ! . O @

5.0kQ / output &
/!
. 'e) Q

Which gives the available range of output p.d? E

.
maximum output minimum output %

A 3.0V 0 E:>
B 45V 0 ‘27’
c 9.0V 0 O
w\
D 9.0V 45V <:<f23
A copper wire of cross-sectional area 2.0mm? carries a current of 10A. 9702/01/M/J/05

How many electrons pass through a given crass-section of the wire in one second?

A 10x10 B 5.0x10° P63 x 10 D 3.1x10%
A cylindrical piece of a soft, eledirically-conducting material has resistance R. It is rolled out so
that its length is doubled but itsvolume stays constant. 9702/01/M/J/0S

What is its new resistance?

A -g B R C 2R D 4R

Which electrical component is represented by the following symbol? 9702/01/M/J/05

N

a diode
a light-dependent resistor

a resistor

o 0O o >

a thermistor
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34 The -V characteristics of two electrical components P and Q are shown below. 9702/01/M/J/05

2.0

I1A
15 b
1/
A 0
1.0 /

N &
v \'y
DU 2.0 4.0 6.0 8.0 %’

Which statement is correct? VIV b
A Pisaresistor and Q is a filament lamp. @

B Theresistance of Q increases as the currentinitincre

C At 1.9 Athe resistance of Q is approximately half?n
D At 0.5Athe power dissipated in Q is double that in P}

36 The diagram shows a circuit with four voltmeter readings V, V;, V; and V.. 9702/01/M/J/05

73 Tk

V
\' \ Wl
1 R
V.
fxpNe
)
R

———

2R

Which equation relating the voltmeter readings must be true?

A V=V1+VE+V3

B V+ V1:VE+V3
C Vi=2(Vy)
D V-Vi=V;
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37 In the circuit below, P is a potentiometer of total resistance 1002 and Q is a fixed resistor of
resistance 10 Q2. The battery has an e.m.f. of 4.0V and negligible internal resistance. The
voltmeter has a very high resistance. The slider on the potentiometer is moved from X to Y and a

graph of voltmeter reading V is plotted against slider position. a702/01/M/J/05
x O
P - @
. 4.0V
———
Q E
l .
Which graph is obtained? b
A ~<\2@
V V ®
v
4 »
l \
2 2 1
0 0
X slider position Y X slider position Y
C D

V V

4- 44

2 29

0 0

X slider position Y X slider position Y
32 Which equation is used to define resistance? 9702/01/M/J/06
A energy = (current)® x resistance x time
B potential difference = current x resistance
C power = (current)’ x resistance
D resistivity = resistance x area -+ length
WWW.MEGALECTURE.COM rage T orel
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32 The graphs show the variation with potential difference V of the current [ for three circuit
components.

i |

a702/01/0/N/OS

RS

&

I A

v o
graph X

graph Y

(X

*graph Z

<Y

-
vV

The components are a metal wire at constant temperature, a semicgiguctor diode and a filament
lamp.

Which row of the table correctly identifies these graphs? &

(<‘b

metal wire :
semiconductor filamen
at constant :
diode lamp
temperature

A X Z ¥
B Y X Z
Cc Y z X
D 7 X Y

33 Tensile strain may be measured by the change in electrical resistance of a strain gauge. A strain
gauge consists of folded fine metal wire mounted on a flexible insulating backing sheet. The
strain gauge is firmly attached to the specimen, so that the strain in the metal wire is always
identical to that in the specimen.

9Y02/01/0/N/O5

» =

T

\ — specimen

/

strain gauge

When the strain in the specimen is increased, what happens to the resistance of the wire?

A

B
c
D

It decreases, because the length decreases and the cross-sectional area increases.

It decreases, because the length increases and the cross-sectional area decreases.

It increases, because the length decreases and the cross-sectional area increases.

It increases, because the length increases and the cross-sectional area decreases.
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34 The graph shows how the electric current / through a conducting liquid varies with the potential
difference V across it. 9702/01/0/N/05

At which point on the graph does the liquid have the smallest resistance?

i 1 C 0 be
\(\@
X

35 An electrical component has the following circuit symbol. @ 9702/01/Q/N/05

‘ h»
What does this symbol represent? Q )

A variable resistor (rheostat)
B fuse

C light-dependent resistor

D

thermistor

36 Three resistors are connected in s@ries with a battery as shown in the diagram. The battery has

negligible internal resistance. 9702/01/0/N/05

120Q

oV | 1800

1500

What is the potential difference across the 1802 resistor?
A 16V B 24V C 36V D 6.0V

29 Two heating coils X and Y, of resistance Ry and Ry respectively, deliver the same power when
12V is applied across X and 6V is applied across Y. 9702/01/0/N/OT

What is the ratio Rx/ Rv?

A B cC 2 D 4
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37 In the circuit below, the reading V7 on the voltmeter changes from high to low as the temperature

of the thermistor changes. The reading V| on the voltmeter changes from high to low as the level
of light on the light-dependent resistor (LDR) changes.

97 02/01/0O/MN/05

N | ‘b’b
' uE L by &

V
TGD V) v
: : :
.
The readings on Vrand V| are both high.

What are the conditions of temperature and light level? b

temperature light level &

A low low @
B low high Q
Cc high low
D high high
35 The diagram shows an arrangement of resistors. 9702/01/M/IJI06
100
X0 [
10Q 10Q
Y O J
10Q

What is the total electrical resistance between X and Y?

A lessthan 10

B between 1Q and 10Q
C between 10Q and 300
D 40Q

WWW.MEGALECTURE.COM Page 18 of 80
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31 The current in the circuit is 4.8 A. a702/01/MJ/06

R (b'b

What is the rate of flow and the direction of flow of electrons through the resist@

A 30x10%s™ in direction X to Y
B 60x10®s" i direction X to Y \2\’
C 30x10¥%s™ in direction Y to X

D 60x10%s™ in direction Y to X @b

33 Ap.d. of 12V is connected between P and Q. m- 9702/01/M/J/06
9
500Q i Qs}.
P Q
R —
Oy
200080 1000Q

What is the p.d. between X and Y?

A 0V B 4V C 6V D 8V
34 The diagram shows a low-voltage circuit for heating the water in a fish tank. 9702/01/M/J/06
it || heater
L -+

The heater has a resistance of 3.0 (2. The voltage source has an e.m.f. of 12V and an internal
resistance of 1.0Q).

At what rate does the voltage source supply energy to the heater?

A 27TW B 36W C 48W D 64W
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36 When four identical lamps P, Q, R and S are connected as shown in diagram 1, they have normal
brightness. 9702/01/M/J06

-]
5 b
R—R B o+ - fb

S ] »-—

R—®- T@@

diagram 1 dlagra 2

The four lamps and the battery are then connected as shown in dlag

Which statement is correct?

A Thelamps do not light. Q
The lamps are less bright than normal. Q@

B
C Thelamps have normal brightness.
D

The lamps are brighter than normal.

37 The diagram shows a light-dependent resistor (LDR) and a thermistor forming a potential divider.

/ 9702/01/MJJ0B

/
L

Under which set of conditions will the potential difference across the thermistor have the greatest

value?
illumination temperature
A low low
B high low
C low high
D high high
WWW.MEGALECTURE.COM age 20 0180
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32 Which graph shows the / — V characteristic of a filament lamp? 9702/01/0/N/OG

A B C
A A '\

! I !

0 *) = 0 = 0 >

0 V 0 V 0 V

35 Theresistance of a device is designed to change with temperature. %0 9702/01/0/N/06

What is the device? a
A a light-dependent resistor @
a potential divider Q

\

B

C a semiconductor diode m»
&

. &

a thermistor

36 The diagram represents a circuit. 9702/01/0/N/06

AN

20.2mA

10.6 mA 10.8 mA

Some currents have been shown on the diagram.

What are the currents /4 and 7

I I
A 0.2mA 10.8mA
B 0.2mA 30.8mA
G ~0.2mA 20.0mA
D ~0.2mA 30.8mA
WWW.MEGALECTURE.COM rage ot
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33 An electrical component has a potential difference V across it and a current / through it. A graph
of / against V' is drawn and is marked in three sections WX, XY and YZ. 9702/01/0/MN/06

RS

.
In which ways does the resistance of the component vary within each @ree sections?

WX XY Y/ b
A constant decreases increases @
B constant increases increases §
C increases decreases constant
D increases increases decreases

34 The diagram shows a potentiometer and a fixed resistor connected across a 12 V battery of
negligible internal resistance.

9702/01/0/N/06

20Q
—
128
—_—
20| [° .
output
: o

The fixed resistor and the potentiometer each have resistance 20 (). The circuit is designed to
provide a variable output voltage.

What is the range of output voltages?

A 0-8BV B 0-12V C 6-12V D 12-20V

32 The current in aresistor is 8.0 mA. 9702/01/MIJI0T

What charge flows through the resistor in 0.020s7?

A 0.16mC B 1.6mC C 40mC D 040C

Page 22 of 80
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37 Which circuit has a resistance of 40 between the terminals? 9702/01/Q/N/06
A B
100 Q2 100 Q
100 Q2 100 b
— 1 100Q I | ! %
=1 1000 T i 100Q 1000
s . .
1000 v
®
C
20Q 200 200 20Q
| 200 | 0Q 200
‘
‘ h»
&
31 What is a correct statement of Ohm's law? 9702/01/M/J07

A The potential difference across a component equals the current providing the resistance and
other physical conditions stay constant.

B The potential difference across a comptnent equals the current multiplied by the resistance.
C The potential difference across a cernonent is proportional to its resistance.

D The potential difference across a component is proportional to the current in it providing
physical conditions stay consgiant.

34 A circuit is set up with an LDR and a fixed resistor as shown. 9702/01/MIJ/O7
5kQ
=
9V | s
——e

T

The voltmeter reads 4 V.
The light intensity is increased.

What is a possible voltmeter reading?

A 3V B 4V C 6V D 8V
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33 A cell of em.f. 2.0V and negligible internal resistance is connected to the network of resistors
shown. 9702/01/MIJ/07

| >
5.0 kQ2 2.0kC2 @

—— 2N s P e Q &
S

V; is the potential difference between S and P. V; is the potential di nce between S and Q.

What is the value of V; — V/,? (b

A +050V B +0.20V C —020V (b%-n.ﬁnv

37 A researcher has two pieces of copper of the same&ne. All of the first piece is made into a
cylindrical resistor P of length x. 9702/01/M/J/07

i} -

resistor P +O )—) current

All of the second piece is made into uniform wires each of the same length x which he connects
between two bars of negligible resistance to form a resistor Q.

X

resistor Q &G ——> current
bar of
+— negligible
- S = resistance
wires

How do the electrical resistances of P and Q compare?

A P has a larger resistance than Q.
Q has a larger resistance than P.

B
C P and Q have equal resistance.
D

Q may have a larger or smaller resistance than P, depending on the number of wires made.
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35 In the circuit below, the battery converts an amount E of chemical energy to electrical energy

when charge Q passes through the resistor in time .

Which expressions give the e.m.f. of the battery and the current in the resistor?

-]

e.m.f. current
A EQ Q/t
B EQ Qt
C E/Q Q/t
D E/Q Qt

36 A battery has an e.m.f. of 3.0V and an internal resist

31

EQ‘
3.0V tEI’}I’

25

a9y 02/01/MIUJIOT

RS

&

v
\2\.

O

@

Un

b
| (P
|
I
I

4.0Q

The battery is connected to a load of 4.0Q).

What are the terminal potential difference VV and output power P?

VIV PIW
A 1.0 0.50
B 1.0 g FL
c 2.0 1.0
D 2.0 L

a7 02/01/MJIO7

Two wires P and Q have resistances Rp and Rq respectively. Wire P is twice as long as wire Q

and has twice the diameter of wire Q. The wires are made of the same material.

9702/01/O/N/OT

What is the ratio Re 7

Rq
A 05 B 1 C 2 D 4
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30 A battery of negligible internal resistance is connected to two 1002 resistors in series.
9702/01/0/N/07

6.0V

--{
S

100 100 ‘<f:s
What charge flows through each of the 10Q resistors in 1 minute? %Q

A 030C B 0.60C C 3.0C D 18C
.

32 A potential divider consists of a fixed resistor Rand a Iight-depende&esis or (LDR). 9702/01/0/N/07

Q0
| R@\

&

O

What happens to the voltmeter reading, and why does it happen, when the intensity of light on
the LDR increases?

A The voltmeter reading decreases because the LDR resistance decreases.
B The voltmeter reading decreases because the LDR resistance increases.
C The voltmeter reading increases because the LDR resistance decreases.
D

The voltmeter reading increases because the LDR resistance increases.

32 A powercable X has a resistance R and carries current /. 9702/01/M/J/08

A second cable Y has a resistance 2R and carries current El!.

power dissipatedin Y

What is the ratio — : :
power dissipatedin X

A -} B % cC 2 D 4
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33 The circuit is designed to trigger an alarm system when the input voltage exceeds some preset
value. It does this by comparing V., with a fixed reference voltage, which is set at 4.8V.
9702/01/0MN/07

15k Q @b

III""rin ©
+ -
O
1|:|'|( ﬂ [Vﬂut

- *
Vout is equal to 4.8V. %

What is the input voltage Vi,? b
A 48V B 7.2V C 96V @

e >
34 A potentiometer is used as shown to compare the e.rQn @0 cells. 9702/01/Q/N/07

driver cell

I
|I metre rule

L070m  0.90m /
T I

The balance points for cells X and ¥ are 0.70m and 0.90m respectively.

If the e.m.f. of cell X is 1.1V, what is the e.m.f. of cell Y7

A 069V B 0.86V C 0.99V D 14V

28 Which electrical quantity would be the result of a calculation in which energy transfer is divided by
charge? 9702/01/0/NO7

A current
B potential difference
C power

D resistance
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35 When four identical resistors are connected as shown in diagram 1, the ammeter reads 1.0A and
the voltmeter reads zero. 9702/01/0/N/OT

diagram 1 diagram 2

I}__{I 6.0V @ (bb

(;) *— —e _:T_Ta.nv &
| Iy

The resistors and meters are reconnected to the supply as shown in d%&

What are the meter readings in diagram 27 2
voltmeter reading/V | ammeter reading/A @
A 0 1.0 \Q
B 3.0 0.5 @
C 3.0 1.0
D 6.0 0
33 A total charge of 100 C flows through a 12W light bulb in a time of 50s. 9702/01/M/J/08

What is the potential difference across the bulb during this time?

A 0.12V B 20V C 6.0V D 24V

34 Two copper wires X and Y have the same volume. Wire Y is four times as long as wire X.
| i 9702/01/M/J/08

-~ —~ -

() ) Q )

X Y

resistance of wire Y "
resistance of wire X

What is the ratio

A 4 B 8 C 16 D 64

34 The charge that a fully-charged 12V car battery can supply is 100kC. The starter motor of the car
requires a current of 200 A for an average period of 2.0s. The battery does not recharge because
of a fault. 9702/01/0/N/08

What is the maximum number of times the starter motor of the car can be used?

A 21 B 25 C 42 D 250
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35 The potential difference across a resistoris 12V. The current in the resistor is 2.0A.  g702/01/M1J/08

4.0C passes through the resistor.

What is the energy transferred and the time taken?

energy/J time/s
A 3.0 2.0
B 3.0 8.0
C 48 2.0
D 48 8.0

RS

\Q\@

36 A thermistor and another component are connected to a constant &Jpply A voltmeter is
connected across one of the components. The temperature of the Istor is then reduced but
no other changes are made.

In which circuit will the voltmeter reading increase?

A

'i/

@

@ a702/01/M/JJj08

\

<§ 3
éa

31 Two wires P and Q made of the same material and of the same length are connected in parallel
to the same voltage supply. Wire P has diameter 2mm and wire Q has diameter 1 mm.

What is the ratio

1
AT

currentinP ,

9702/01/0/N/OB

current in Q
1 2 4
B o = D 2
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37 In the circuit shown, the 6.0V battery has negligible internal resistance. Resistors R,y and R, and
the voltmeter have resistance 100 k. 9702/01/M/J/08

6.0V

P--{ b
. | ®®
100 kQ2 100kQ

100kQ2 .
What is the current in the resistor R>7

A 20pA B 30uA C 40uA D 58:3}

38 The unknown e.m.f. E of a cell is to be determined usin Q&ntinmeter circuit. The balance
length is to be measured when the galvanometer recc&@ reading. 9702/01M/J/08

What is the correct circuit to use?

A

vy

31 A 12V battery is charged for 20 minutes by connecting it to a source of electromotive force
(e.m.f.). The battery is supplied with 7.2 x 10" J of energy in this time. 9702/01/M/J/09

How much charge flows into the battery?

A 50C B 60C C 100C D 6000C
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9702/01/0/N/O8

fbb

1.0 km of one of the copper wires has a resistance of 10 (2 and 1.0 km of the steel as a
resistance of 1000).

What is the approximate resistance of a 1.0km length of the power cable? %Q

A 0610 B 16Q C 1600 D 6100
33 Which graph best represents the way the current / through a &mp varies with the

32 An electric power cable consists of six copper wires c surrounding a steel core s.

potential difference V across it? 6 9702/01/O/N/08
A B
i 1 4 o . &
v
((/2‘
a
0 - 0 - f}l" - 0 -
0 Vv 0 Vv 0 Vv 0 Vv

35 The diagram shows a circuit containing thra€ resistors in parallel. 9702/01/Q/N/08

12V
=

10Q

10Q

X

The battery has e.m.f. 12V and negligible internal resistance. The ammeter reading is 3.2A.

What is the resistance of X?

AQPIHT O B 460Q C 6.00Q D 150

33 A copper wire is cylindrical and has resistance R. 9702/11/0/N/10
What will be the resistance of a copper wire of twice the length and twice the radius?

A R B R C R D 2R

4 2
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36 The e.m.f. of the battery is 9.0V. The reading on the high-resistance voltmeteris 7.5V.
9702/01/0/N/08

-1 ‘Zfb

150 \<555:~

What is the current 17 E

.
A 0.10A B 050A C 0.60A D 20
37 The diagram shows a potentiometer circuit. @ 9702/01/0/N/08

| _r

TETTATIRI AT TRIRTIR AR RN TR A IR TN IR T IRTTRIAR T (E NV INE TANTRTVRTRTIRTARIRTIRI ANTRTRTRINIRIINIE
T ]

Y

bl
-

The contact T is placed on the wire and moved along the wire until the galvanometer reading is
zero. The length XT is then noted.

In order to calculate the potential difference per unit length on the wire XY, which value must also
be known?

the e.m.f. of the cell E;

B the e.m.f. of the cell E-
C the resistance of resistor R
D the resistance of the wire XY
31 What is the unit of resistivity? 9702/11/M/J10
A Om? B Om™’ C O D Om
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32 What is meant by the electromotive force (e.m.f.) of a cell? 9702/01/M/J/08

A The e.m.f. of a cell is the energy converted into electrical energy when unit charge passes
through the cell.

B The e.m.f. of a cell is the energy transferred by the cell in driving unit charge thmugr@
external resistance.

C The e.m.f. of a cell is the energy transferred by the cell in driving unit charge t the
internal resistance of the cell.

D The e.m.f. of a cell is the amount of energy needed to bring a unit pciiiwarge from

infinity to its positive pole.

33 Two cells of em.f. 3.0V and 1.2V and negligible internal resistance &cted to resistors of
resistance 9.0 and 18 Q) as shown. 9702/01/M/J/09
30V 1.2V E:}

! \({D

N 2
v
I  9.0Q @
*~— >
18 Q)
What is the value of the current I in the 8.0£) resistor?
A 0.10A B 0.20A C 0.30A D 047 A

30 Which amount of charge, flowing in the given time, will produce the largest current? 9702/01/M/J/09

charge/C time /s
A 4 e
B 4 1
C 1 4
1
D S 4
35 A source ofe.m.f. of 9.0mV has an internal resistance of 6.0}, 9702/11/MJ/10

It Is connected across a galvanometer of resistance 3002.

What will be the current in the galvanometer?

A 250pA B 300pA C 1.5mA D 25mA
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34 Six identical 12 Q) resistors are arranged in two groups, one with three in series and the other with
three in parallel. 9702/01/M/J09

12 Q 12Q 12Q 12Q b
. v — Q@

&

series parallel Q

What are the combined resistances of each of these two arrangement%’

series parallel b
4.00 0.250 (b

4.00 360 \Q
360 0.250 Q(b

3602 400

120

120

o 0O W P

35 The diagrams show a light-dependent resistor in circuit P, and a thermistor in circuit Q.
9702/01/M/J/09

circuit P circuit Q

How does the potential difference across the fixed resistor in each circuit change when both the
brightness of the light on the light-dependent resistor and the temperature of the thermistor are

increased? 9702/01/M/J/09
circuit P circuit Q
A decrease decrease
B decrease increase
C increase decrease
D increase increase
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A cell iIs connected to a resistor.

35

9702M11/0/N/OS

At any given moment, the potential difference across the cell is less than its electromotive force.

Which statement explains this?

A The cell is continually discharging.

The connecting wire has some resistance.

O
L

\

B
C Energy is needed to drive charge through the cell.
D

Power is used when there is a current in the resistor.

( b»
Which values of current and resistance will prnduceQ& fenergy transfer of 16 Js™'?

current/A resistance /)
A 1 4 |
B 2 8 |
C 4 1
D 16 R

RS

&

v

\2\.

a702/11/0/N/OS

A cylindrical wire 4.0 m long has a resistance of 31 2 and is made of metal of resistivity

1.0x10°Qm.

What is the radius of cross-section of the wire?
A 10x10°m
B 20x10"m
C 64x10°m
D 20x10*m

A source of e.m.f. of 9.0mV has an internal resistance of 6.0,

It is connected across a galvanometer of resistance 30(.

What will be the current in the galvanometer?

A 250pA B 300pA C 1.5mA D 2.5mA
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33 Each of Kirchhoff's two laws presumes that some guantity is conserved. 9702/11/0/N/0S

Which row states Kirchhoff's first law and names the quantity that is conserved?

statement quantity
the algebraic sum of b
A | currents into a junction is charge @

zero
the algebraic sum of
B | currents into a junction is energy Q

Zero ?\
the e.m.f. in a loop is

equal to the algebraic sum .
c | of the product of current charge

and resistance round the
loop

the e.m.f. in a loop is
equal to the algebraic sum

D | of the product of current energy
and resistance round the @
loop
34 The diagram shows the symbol for a wire carrying a current I. 9702/11/O/N/09
X
X > : ¢

What does this current represent?

A the amount of charge flowing past a point in XY per second
B the number of electrons flowing past a point in XY per second
C the number of positive ions flowing past a point in XY per second

D the number of protons flowing past a point in XY per second

36 A network of resistors consists of two 3.0} resistors and three 6.0 resistors. 9702/11/Q/N/09
6.002
3.0Q
6.0Q
X—= —+ 2 Y
3.00Q
6.0Q

What is the combined resistance of this network between points X and Y?

A 0.86Q B 1.20 C 350 D 240
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35 A potential divider consisting of resistors of resistance R; and R, is connected to an input
potential difference of V,; and gives an output p.d. of V. 9702/11/0/N/09

A

. D>

Y
®
What is the value of V? %

A

29 A cell is connected to a resistor.

Vo Ry B VoR; C VoR,
R, R, + R, R, +R,

N

a702M2/Q/N/0S

At any given moment, the potential difference across the¥ell is less than its electromotive force.

N

Which statement explains this%

A

B
C
D

The cell is continually discharging.
The connecting wire has some resistance.
Energy is needed to drive charge through the cell.

Power is used when there is a current in the resistor.

31 A cylindrical wire 4.0 m long has a resistance of 31 Q and is made of metal of resistivity
1.0 x 10°°Qm. a702/12/0/MN/09

What is the radius of cross-section of the wire?

A

B
c
D

1.0x10°m
2.0x10%m
6.4 x10%m
2.0x10*m
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30 Which values of current and resistance will produce a rate of energy transfer of 16 Js™'?

97021 2/0/N/0S

current/A resistance /Q)
A 1 4
B 2 8 b
C 4 1 @
D 16 1 &
>3
32 Each of Kirchhoff's two laws presumes that some guantity is conserved. W?szmmma

Which row states Kirchhoff's first law and names the quantity that is c@ﬁ?

statement

quantity

ZENo

the algebraic sum of
A | currents into a junction is

charge

ZENo

the algebraic sum of
B | currents into a junction is

en erng

loop

the e.m.f. in a loop is
equal to the algebraic sum
c | of the product of current
and resistance round the

charge

loop

the e.m.f. in a loop is
equal to the algebraic sum
D | of the product of current
and resistance round the

energy

33 The diagram shows the symbol for a wire carrying a current 1.

X

/)

What does this current represent?

= Y

A the amount of charge flowing past a point in XY per second

the number of electrons flowing past a point in XY per second

O

97021 2/0/N/09

B
C the number of positive ions flowing past a point in XY per second
D

the number of protons flowing past a point in XY per second
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34 A potential divider consisting of resistors of resistance R; and R, is connected to an input
potential difference of V,; and gives an output p.d. of V. 9702/12/Q/N/09

R ‘Zfb

&

\i %’
What is the value of V?

A VuR, B Vo R4 C VoR, D +R;)
R, R,+R, R, +R, Q R,
‘
‘ h»
&
35 A network of resistors consists of two 3.0 Q) resistors thrae 6.0Q) resistors. 9702/12/0/N/09
AR 6.0Q
: l__.[

6.0Q

X —e & = Y
3.00
—_'}H._ 6.0Q

What is the combined resistansg® of this network between points X and Y7

A 0.86Q B 1.20 C 350 D 240
33 The resistors P, Q and R in the circuit have equal resistance. 97021 1/M/JA10
FJI

|

The battery, of negligible internal resistance, supplies a total power of 12W.

What is the power dissipated by heating in resistor R?

A 2W B 3W C 4W D 6W
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32 The resistance of a thermistor depends on its temperature, and the resistance of a

light-dependent resistor (LDR) depends on the illumination.

a702M11MAJN0

Under which conditions will the resistance of both a thermistor and an LDR be highest?

thermistor

LDR

O 0O o >

highest temperature
highest temperature
lowest temperature

lowest temperature

highest illumination

lowest illumination

highest illumination

lowest illumination

RS

&

v

¢

34 In deriving a formula for the combined resistance of three different re@n series, Kirchhoff's

laws are

used.

Which physics principle is involved in this derivation?

A the conservation of charge

B the direction of the flow of charge is from negati

Qm@m

C the potential difference across each resistor is the

O
@

D the current varies in each resistor, in proportion to the resistor value

36 In each arrangement of resistors, the ammeter has a resistance of 2Q.

a702M11/MINM0

g70211MAM0

Which arrangement gives the largest reading on the ammeter when the same potential difference
is applied between points P and Q7

[l

a702/12/MJM0

Page 40 of 80

A B
1Q
1Q 20
D_ :
P : Q P Q
20
C D
10
10
o m ® O 0 ® m ®
20} 20)
36 What is the unit of resistivity?
A Qm? B om’ 0 D Om
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30 The resistance of a thermistor depends on its temperature, and the resistance of a
light-dependent resistor (LDR) depends on the illumination. 9702/12/M/J/10

Under which conditions will the resistance of both a thermistor and an LDR be highest?

thermistor LDR @b
A highest temperature highest illumination
B highest temperature lowest illumination \Q
C lowest temperature highest illumination
D lowest temperature lowest illumination
%’
32 In each arrangement of resistors, the ammeter has a resistance o \ 9702/12/M/JA0
Which arrangement gives the largest reading on the ammeter e same potential difference
is applied between points P and Q7 Q

\

A Q§~ B
N
<:(\ 10
10 20
500, el o
p Q P Q

20
C D
10
10
4(::1 o . @ i o)
R ‘ Q P Q
2C) 20

33 The resistance of a thermistor depends on its temperature, and the resistance of a
light-dependent resistor (LDR) depends on the illumination. 9702/13/MJA0

Under which conditions will the resistance of both a thermistor and an LDR be highest?

thermistor LDR
A highest temperature highest illumination
B highest temperature lowest illumination
C lowest temperature highest illumination
D lowest temperature lowest illumination
WWW.MEGALECTURE.COM age L orel
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34 The resistors P, Q and R in the circuit have equal resistance.

F:II

What is the power dissipated by heating in resistor R?

A 2W B 3W C 4W Dﬁb

laws are used.

42

ar02M12/MUM0

RS

&

v

¢

97021 2/MAJM0

35 In deriving a formula for the combined resistance of three @Z resistors in series, Kirchhoff's

Which physics principle is involved in this derivatian?Q

A
B
c
D

the conservation of charge
the direction of the flow of charge is from negative to positive
the potential difference across each resistor is the same

the current varies in each resistor, in proportion to the resistor value

31 A source of e.m.f. of 9.0 mV has an internal resistance of 6.0 ().

36

It is connected across a galvanometer of resistance 30 Q.

What will be the current in the galvanometer?

A 250pA B 300pA C 1.5mA D 2.5mA

a702/13/MJM0

In deriving a formula for the combined resistance of three different resistors in series, Kirchhoff's
laws are used.

Which physics principle is involved in this derivation?

A

B
c
D

the conservation of charge
the direction of the flow of charge is from negative to positive
the potential difference across each resistor is the same

the current varies in each resistor, in proportion to the resistor value

WWW.MEGALECTURE.COM
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34 In each arrangement of resistors, the ammeter has a resistance of 2 (. 9702/13/M/J/10

Which arrangement gives the largest reading on the ammeter when the same potential difference
is applied between points P and Q7

A ; O
10 (b
10 20
O— — o—
P & Q P & s

A,z\’

20

35 The resistors P, Q and R in the circuit have equal res&ce. 9702/13MIJM0D

F:II

Ty

1
| |

The battery, of negligible internal resistance, supplies a total power of 12W.

What is the power dissipated by heating in resistor R?

A 2W B 3W C 4W D 6W
30 Which electrical component is represented by the following symbol? a702/12/0/N/10
— /,f’ I
—
A adiode
B a potentiometer
C aresistor
D athermistor
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The current in the circuit shown is 4. 8 A.

e
e

X Y

direction of flow rate of flow

X toY 6.0 x 10'8g™ b
Y to X 3.0 x 10"9s™ (b
Y to X 6.0 x 10'g™ \Q

o 0O o >

32 Which component has the I-V graph shown? Q

35

I &
DD ::
A filament lamp
B light-dependent resistor
C semiconductor diode
D thermistor
The diagram shows part of a circuit.
40Q
160Q
1 1200 [ —°

What is the total resistance of the combination of the three resistors?

A 3200 B 2400 C 190Q D 80Q

WWW.MEGALECTURE.COM
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RS

&

What is the direction of flow and the rate of flow of electrons through the resist@
.
XtoY 3.0 x 10"s™ \2\

a702/11/0/MNMD

97021 1/O/NM D
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97021 2/0/NMD

6.0 O 4.00

4.00 b
r—— &
3.00 6.00

PO & & & &
4.00
* —9 Q
6.00 4.00 E

1.3Q B 400 C 10Q D

O

.
What is the resistance between the points P and Q due to the resiitagemrnrk?

10

36 The diagram shows an arrangement of resistors. Q a702/11/0/N/10
N g
~
ZJ

31

o

100 100

Y o -+

1002

What is the total electrical resistance between X and Y7

o O W

less than 10

between 1Q and 100
between 100 and 30 Q
400

When there is no current in a wire, which statement about the conduction electrons in that wire

is correct? 9702/12/0/N/10

A Electrons in the wire are moving totally randomly within the wire.

B Egual numbers of electrons move at the same speed, but in opposite directions, along the
wire.

C No currentis flowing therefore the electrons in the wire are stationary.

D No currentis flowing therefore the electrons in the wire are vibrating around a fixed point.
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37 In the circuit below, P is a potentiometer of total resistance 10 Q and Q is a fixed resistor of
resistance 10 (). The battery has an e.m.f. of 4.0 V and negligible internal resistance. The
voltmeter has a very high resistance. 9702/11/OMN/10

X O
| [? &
Q v
l .
The slider on the potentiometer is moved from X to Y and a graph voltmeter reading V is

plotted against slider position. t

Which graph would be obtained?

A B D
74 V \V/ "4
¢ 4_\ 4—Q/ 4
2 2 2- 2
0 0 0 0
X 4 X "y X Y X Y
slider position slider position slider position slider position
32 The current in the circuit shown is 4.8 A. 9702/13/0/N/10
I
|I
R
X Y

What is the direction of flow and the rate of flow of electrons through the resistor R?

direction of flow rate of flow

A XtoY 3.0x10™s"

B XtoY 8.0 x10% s~

C Y to X 3.0x10"s™

D Y to X 6.0x10"%s™
WWW.MEGALECTURE.COM rage fo ot
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A high-resistance voltmeter connected across a battery reads 6.0V. 9702/12/0MN/10

When the battery is connected in series with a lamp of resistance of 102, the voltmeter reading
fallsto5.6V.

Which statement explains this observation? b
SS

A The electromotive force (e.m.f.) of the battery decreases because more work is dnn@:

its internal resistance. &
B The e.m.f. of the battery decreases because work is done across the lamp.

C The potential difference (p.d.) across the battery decreases because ork is done
across its internal resistance.

D The p.d. across the battery decreases because work is done acrn@mﬂp.

A relay is required to operate 800 m from its power supply. T wer supply has negligible
internal resistance. The relay requires 16.0V and a current of 0 operate. 9702/13/0MN/10

A cable connects the relay to the power supply and twn% wires in the cable are used to
supply power to the relay. N

)
The resistance of each of these wires is 0.0050Q pe%tre.

What is the minimum output e.m.f. of the power supoly?

A 166V B 184V C 388V D 293V
What is the unit of resistivity? 9702/13/M/J/10
A Qm? B aom™ C Q D QOm
The diagram shows part of a circuit. 9702/13/0/N/10

40Q

160 Q
o—e " —0
120Q

What is the total resistance of the combination of the three resistors?

A 3200 B 2400 C 190Q D 80Q

A copper wire of cross-sectional area 2.0 mm? carries a current of 10A. 9702/11/M/J/11

How many electrons pass through a given cross-section of the wire in one second?

A 1.0x10’ B 50x10° C 63x10" D 31x10%*
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33 A battery of e.m.f. 12V and internal resistance 2.0 (} is connected in series with an ammeter of
negligible resistance and an external resistor. External resistors of various different values are

used. 9702/12/0/N/10

o i "o, e i 5minT mm {m mn  m on, mm "sm: l mn” a: mmg

ka__zﬂn (2§;>

—®— V‘S\&

Which combination of current and resistor value is not correct? .
E— external resistor b%
value/Q
A 1.0 10 @
B 1.2 8 Q
c 1.5 6 <Q5QD’
D 1.8 4

34 A wire PQ is made of three different materials, with resistivities p, 2p and 3p. There is a current I

in this composite wire, as shown. 9702/12/0/N/10
I P 2p 3p
— () JI I ——>
P Q

Which graph best shows how the potential V along the wire varies with distance x from P?

% B
\/ 4 v A
UD X DD .
c D
Vv 4 V A |
UD X DD ;
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The diagram shows a potential divider circuit. 9702/12/0/N/10

T I 5 {03
—_— ‘
output
voltage \Q
l Y Q
O

The light level increases. Q.
What is the effect on the resistance of the light-dependent resispor (CWR) and on the output

voltage?
resistance &

of the LDR output voltage

74

\ 2
A decreases decreases Q®~
B decreases increases
C increases decreases
D increases increases

A relay is required to operate 800 m“from its power supply. The power supply has negligible
internal resistance. The relay requires 16.0V and a current of 0.60 A to operate. 9702/11/OMN/10

A cable connects the relay t¢ the power supply and two of the wires in the cable are used to
supply power to the relay.

The resistance of each of these wires is 0.0050 Q2 per metre.

What is the minimum output e.m.f. of the power supply?

A 166V B 184V C 208V D 293V

A battery is marked 9.0V. 9702/11/M/J/11

What does this mean?

A Each coulomb of charge from the battery supplies 9.0J of electrical energy to the whole
circuit.

B The battery supplies 9.0J to an external circuit for each coulomb of charge.
The potential difference across any component connected to the battery will be 9.0V.

There will always be 9.0V across the battery terminals.
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37 Three resistors, with resistances R;, R; and R;, are connected in series and are found to have a
combined resistance of 500 Q). When connected in parallel, the combined resistance is found to

be 50Q. 9702/12/0MN/10
Which values will correspond to these results? b
R/ R,/ Ryl O (b
A 160 160 80 &
B | 200 200 100 \Q
C 225 225 50 Q
D 230 230 40 % o
34 A copper wire is cylindrical and has resistance R. b 9702/13/0/NA0
What will be the resistance of a copper wire of twice the lengt ice the radius?
A B B cC R

4 2 Q@ 2R

35 In the circuit below, P is a potentiometer of total resistance 10 Q2 and Q is a fixed resistor of
resistance 10 Q. The battery has an e.m.f. of 4.0 V and negligible internal resistance. The

voltmeter has a very high resistance. 9702/13/0/NA0
X
= |P
L ! 0,
W od oV
= Q

.

The slider on the potentiometer is moved from X to Y and a graph of volimeter reading V is
plotted against slider position.

Which graph would be obtained?

A B C D
vV V Vv V
: 4_\ 4_/ ]
2= 2- 2+ 25
0 0 0 0
X Y X Y X i ¢ X j 4
slider position slider position slider position slider position
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I A

9702/13/0Q/NMD

RS

&

filament lamp

light-dependent resistor

semiconductor diode

o 0O o >

thermistor

The diagram shows an arrangement of resistor

Y

<~

g
D

S. mQ 9702/13/0/N/M10
10 E‘ ( 4
J

o

Yo oL

10Q2

1002

1002

What is the total electrical resistance between X and Y7

A lessthan 10
between 1 Q and 10Q
between 100 and 300

o O O

40Q

What describes the electric potential difference between two points in a wire that carries a

current?

970212/

A the force required to move a unit positive charge between the points

the ratio of the energy dissipated between the points to the current

B
C the ratio of the power dissipated between the points to the current
D

the ratio of the power dissipated between the points to the charge moved
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33 The graphs show possible current-voltage (I-V') relationships for a filament lamp and for a
semiconductor diode. a702/1 1M/ A 1

P Q R S
I Ii I

< Y

- -
0 \/ 0 \/ 0

Which row best specifies the correct I-V graphs for the lamp and the d@’

semiconductor
filament lamp diods b
R \Qa

s 0o}

. &

S

37 In the circuit shown, XY is a length L of uniform resistance wire. R; and R, are unknown resistors.

J is a sliding contact that joins the junction of Ry and R, to points on XY through a small signal
lamp S. 9702/11/M/J/11

o O o P
0 0 TV T

"4
To determine the ratio V_1 of the potential differences across R and Rz, a point is found on XY at

2
which the lamp is off. This point is at a distance x from X.

. oV
What is the value of the ratio — ?

2
A L B X C [ —x X
X L X L-x
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35 The diagram shows part of a current-carrying circuit. The ammeter has negligible internal
resistance. 9702/11/M/J/1 1

RS

200
L > 4@ & =
5.0A 5.0A
500 ‘

What is the reading on the ammeter? %.
A 0.7A B 1.3A C 1.5A D 1JA

36 Four resistors of equal value are connected as shown.

a7 02/11/MJIMT

\Q‘b

\4
© »)
W Y
ot
X X | Z
| A

How will the powers to the resistors change when resistor W is removed?

The powers to X, Y and Z wiii all increase.

B The power to X will decrease and the powers to Y and Z will increase.
C The power to X will increase and the powers to Y and Z will decrease.
D The power to X will increase and the powers to Y and Z will remain unaltered.

35 Which graph best represents the way in which the current I through a thermistor depends upon

the potential difference V across it? 9702/12/M/J/11
A B C D
A A
I i I i
B e - -
0 0 ” 0 0 v DU v 0 0 ”
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A cylindrical piece of a soft, electrically-conducting material has resistance R. It is rolled out so
that its length is doubled but its volume stays constant. 9702/12/M/J/A 1

RS

nected to
9702/12/M/J/11

What is its new resistance?

A R
2

B R C 2R D 4R

A source of electromotive force (e.m.f.) E has a constant internal resistance r a
an external variable resistor of resistance R.

As R is increased from a value below rto a value above r, which statement is cZect?
%’

i O

C Thee.m.f. of the source increases.

D

The largest output power is obtained when R reaches Qz

Safety on railways is increased by using several elec& switches.

A The terminal potential difference remains constant.

The current in the circuit increases.

97021 2/MUJMA

In the diagram, switches P, Q, R, S and T control the current through a green lamp.

P Q
.ﬂ\____""' e—
1+
R | Ty
_\\\_" green lamp
T
s
Which row does not allow the green lamp to light?
P Q R S T
A closed closed closed open closed
B closed open closed closed open
C closed open open closed closed
D open open closed open closed
WWW.MEGALECTURE.COM age S orel
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34 The resistance of a metal cube is measured by placing it between two parallel plates, as shown.

31

33

97021 1/MAIMA
X Y E:)
u @

ramVd \Q{Q

The cube has volume V and is made of a material with resistivity p. The cnnngtians to the cube

have negligible resistance. Q
Which expression gives the electrical resistance of the metal cube be@{ and Y?

1
A pV° B pV £ £ D §;>
Ve O
A battery is marked 9.0V. m?
o

What does this mean? Q

A Each coulomb of charge from the battery sunplies 9.0J of electrical energy to the whole
circuit.

97021 3/MJM

The battery supplies 9.0J to an external @rcuit for each coulomb of charge.
The potential difference across anyccomponent connected to the battery will be 9.0V.

D There will always be 9.0V across the battery terminals.

Four resistors of equal value are connected as shown. 9702/13/M/J/11

How will the powers to the resistors change when resistor W is removed?

The powers to X, Y and Z will all increase.

B The power to X will decrease and the powers to Y and Z will increase.
C The power to X will increase and the powers to Y and Z will decrease.
D The power to X will increase and the powers to Y and Z will remain unaltered.
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37 The diagram shows a fixed resistor and a light-dependent resistor (LDR) in series with a constant
low-voltage supply. 9702/12/M/J11

RS

Z
&

When the LDR is in the dark, the fixed resistor and the LDR have the same val%fesistance.

Light is shone on the LDR. b
What happens to the potential differences across the two componergs?

p.d. across resistor p.d. across LDR @

decreased increased Q
increased decreased Q@

no change increased

O+
Q|

o O o >

no change decreased

34 The graphs show possible current-voltage (I-V) relationships for a filament lamp and for a
semiconductor diode. 9702/13/M/J/1 1

P Q R S
I I I I

=

= - o
0 vV 0 V 0 V 0

Which row best specifies the correct I-V graphs for the lamp and the diode?

: semiconductor
filament lamp s
A P R
B P S
Cc Q R
D Q S
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38 The diagram shows a d.c. circuit. 9702/12/M/J/11

®T
L ¥

60
l 30 [ 6Q |—¢ E:}
What is the resistance between the points P and Q due to the resistance nem:%rkw

A 0470 B 210 C 3.00 D 210

e second?

32 A copper wire of cross-sectional area 2.0 mm? carries a current of 13? % 9702/13/M/J/11

How many electrons pass through a given cross-section of the wir

A 1.0x10 B 5.0x10° C 63x10" % ::{1[)25

Lo

35 The resistance of a metal cube is measured by placin®zgbetwveen two parallel plates, as shown.
9702/13/M/J/11

The cube has volume V and is made of a material with resistivity p. The connections to the cube
have negligible resistance.

Which expression gives the electrical resistance of the metal cube between X and Y?

2
3

1
A pV? B pV R D £

35 Which statement is not valid? 9702/11/O/N/11

A Current is the speed of the charged particles that carry it.

B Electromotive force (e.m.f.) is the energy converted to electrical energy from other forms, per
unit charge.

C The potential difference (p.d.) between two points is the work done in moving unit charge
from one point to the other.

D The resistance between two points is the p.d. between the two points, per unit current.
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36 In the circuit shown, XY is a length L of uniform resistance wire. Ry and Rz are unknown resistors.
J is a sliding contact that joins the junction of Ry and R; to points on XY through a small signal

lamp S. 9702/13/M/J/11

4. : >

R, R, %0

: .V e i s
To determine the ratio V_1 of the potential differences across R4 2, @ point is found on XY at

2
which the lamp is off. This point is at a distance x from X. Q

. >
What is the value of the ratio V_1 ? Q

2
A il B X C [ - x X
X L X [L-x

37 A cell, two resistors of equal resistance and an ammeter are used to construct four circuits. The
resistors are the only parts of the circuits that have resistance. 9702/11/0O/N/11

In which circuit will the ammeter show the greatest reading?

A B
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36 A cell of e.m.f. E and internal resistance r is connected in series with a switch S and an external

The p.d. betweenPand Qis V.

When S is closed,

A
B
c

D

V decreases because there is a p.d. across R.

V decreases because there is a p.d. across r.

V remains the same because the decrease of p.d.
p.d. across R.

V remains the same because the sum of the p.d.s'8&gro

{4

34 Which of the equations that link some of the feliowing terms is correct?

2
P=GR

t
ER?= V%t
VI
_:r
=)
PQ = EI

potential diffeyence (p.d.)

current
resistance
charge
energy
power

time

T m o o " <

L

WWW.MEGALECTURE.COM
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RS

%Qis balanced by the increase of
)

v
ss rand R is still equal to E.
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39 The diagram shows a potential divider circuit designed to provide a variable output p.d.

90V |

¢ O

5.0kQ /‘

g

——
O

5.0k

Which row gives the available range of output p.d.?

a702M11/0/NM1

output b

Y

&

v
\2\.

maximum output minimum output
A 3.0V 0 b
B 4.5V 0 @
Cc 9.0V 0 §
D 9.0V 4.5V Q

37 The diagram shows part of a current-carrying circuit. The ammeter has negligible internal

resistance.

1.00

2.00

= # f;\‘ & >
ol
5.0A 5.0A

5.00
What is the reading on the ammeter?
A 07A B 13A C 1.5A D 17A

33 There is a current of 10mA in a conductor for half an hour.

How much charge passes a point in the conductor in this time?
A 03C B 5C C 18C D 300C

7021 3/MAUMA

ayo2M11/MIN2

32 A charge of 8.0 C passes through a resistor of resistance 3002 at a constant rate in a time of 20s.

What is the potential difference across the resistor?

A 040V B 53V Cc 12V D 75V

WWW.MEGALECTURE.COM
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38 Three resistors of resistance R, 2R and 3R are connected in parallel. a702/11/0/MN/1 1

R

T O
3R @
&

Using I to represent the current through the resistor of resistance R, which v?resents the

relationships between the currents through the resistors?

resistor resistance %*
2R 3R

R
Al I L1 31 b’
B I =T =l ~<:5:,
c I 21 31 (z$¢
D i o1 31 <Q: <
34 Aniron wire has length 8.0m and diameter 0.50mm. The wire has resistance R. 9702/11/M/J/12
A second iron wire has length 2.0 m and diameter 1.0 mm.
What is the resistance of the second wire?
A a3 B iy C ! D R
16 8 2
34 Two electrically-conducting cylinders X and Y are made from the same material. 9702/12/0/N/11
Their dimensions are as shown.
X Y
-
L ~ -
2L

The resistance of each cylinder is measured between its ends.

What is the ratio resistance of X ?
resistance of Y

A 2 B 1 C 1 b 1
1 1 5 2
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33 The graph shows the variation with potential difference (p.d.) of the current in a lamp filament.
9702/12/0MN/11

RS

&

0 -
J p.d. E

¢

A
current

Which statement explains the shape of this graph?

A As the flament temperature rises, electrons can pass more egMy through the filament.
B It takes time for the filament to reach its working temperat%

C The power output of the filament is proportional to the\Wguaxe of the current in it.

D

The resistance of the filament increases with a Q perature.

35 A power supply of electromotive force (e.m.f.) 12V and internal resistance 2 Q is connected in
series with a load resistor. The value of the load resistor is varied from 0.5 to 4.  9702/12/0/N/11

Which graph shows how the power P dissipated in the load resistor varies with the resistance of
the load resistor?

A B

] / § P

— =

0 1 2 3 4 0 2 3 4
resistance of load/Q) resistance of load /()
C D
A A
P P
| | | |
1] 2 3 4 [|1 1 2 3 4
| résistance of load/Q ! resistance of load /)
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37 The diagram shows a potential divider circuit which, by adjustment of the contact X, can be used
to provide a variable potential difference between the terminals P and Q. 9702/12/0MN/11

] [Eer S

. v

What are the limits of this potential difference? b
A Oand5V B 0and20V C 0Oand25V D ﬁb;nd 25V

36 Each of Kirchhoff's laws is linked to the conservation G]Q QEI quantity. 9702/12/0/MN/11
Which physical quantities are assumed to be conserved ™ the formulation of Kirchhoff's first law

and of Kirchhoff's second law?

Kirchhoff's Kirchhoff's
first law second law
A energy charge :
B energy momentum
C charge encrgy
D momentum energy
33 Which statement about electrical resistivity is correct? a702/11/0/N/1 1

A The resistivity of a material is numerically equal to the resistance in ohms of a cube of that
material, the cube being of side length one metre and the resistance being measured
between opposite faces.

B The resistivity of a material is numerically equal to the resistance in ohms of a one metre
length of wire of that material, the area of cross-section of the wire being one square
millimetre and the resistance being measured between the ends of the wire.

C The resistivity of a material is proportional to the cross-sectional area of the sample of the
material used in the measurement.

D The resistivity of a material is proportional to the length of the sample of the material used in
the measurement.
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38 A constant 60V d.c. supply is connected across two resistors of resistance 400 k(2 and 200 k<.

9702/12/0/N/11
60V

d.c. supply
ik O

200kQ \Q®

400 k2 200 k2 E

.
What is the reading on a voltmeter, also of resistance 200 k2, w@-\nected across the
200k resistor as shown in the diagram?

A

34 Which statement is not valid?

12V B 15V Cc 20V D

Q 97021 3/0/NM1

Current is the speed of the charged particles tha ii.

A
B Electromotive force (e.m.f.) is the energy converted to electrical energy from other forms, per
unit charge.
C The potential difference (p.d.) between two points is the work done in moving unit charge
from one point to the other.
D The resistance between two points is the p.d. between the two points, per unit current.
38 The circuit below has a current I in the resistor R. 9702/11/MJM2
O o
S 3A
9Q  4A g
=4 —
R |

What must be known in order to determine the value of I?

A
B
c
D

e.m.f. of the power supply

resistance of resistor S
Kirchhoff's first law

Kirchhoff's second law
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36 A cell, two resistors of equal resistance and an ammeter are used to construct four circuits. The
resistors are the only parts of the circuits that have resistance. 9702/13/0/N/11

In which circuit will the ammeter show the greatest reading?

RS

: QO
N

q

o
pCOp =0 i
—
37 Three resistors of resistance R, 2R aina 3R are connected in parallel. 9702/13/0/N/M 1
R
2R
. 4 . 4
3R

Using I to represent the current through the resistor of resistance R, which row represents the
relationships between the currents through the resistors?

resistor resistance
R 2R 3R
A i Lr % I
B I 71 1
c I 31 1
D I 21 31
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38 A cell of em.f. E and internal resistance ris connected in series with a switch S and an external

The p.d. between P and Q is V.

When S is closed,

A
B
C

D

%’
V decreases because thereis a p.d. across R. a

V decreases because there is a p.d. across r.

V remains the same because the decrease of p.d. a

p.d. across R.

66

a702M1 3/0/NM1

RS

&

balanced by the increase of

V remains the same because the sum of the p.d.Qwand R is still equal to E.

37 A potential divider consists of a light-dependent resistor (LDR) in series with a variable resistor of
resistance R. The resistance of the LDR decreases when the light level increases. The variable
resistor can be set at either high resistance or low resistance.

+10V ©
or| |
[ O
A
- / output
H/ voltage
Y
OV o l 0O
Which situation gives the largest output voltage?
light level at LDR R
A high high
B high low
C low high
D low low
WWW.MEGALECTURE.COM
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40 The diagram shows a potential divider circuit designed to provide a variable output p.d.

Which row gives the available range of output p.d.? Q

9702/13/0/MNM1

d O
A
5.0k / output

+ >
9.0V ! . o (b

o 0O o P

maximum output minimum output %0
3.0V 0

4.5V 0 b
9.0V 0 QQ

9.0V 4.5V

\

«®

33 Two copper wires of the same length but different aiameters carry the same current. 97021212

34

Which statement about the flow of charged panicles through the wires is correct?

A Charged particles are provided by .tpe power supply. Therefore the speed at which they
travel depends only on the voltag® oithe supply.

B The charged particles in both'wires move with the same average speed because the current
in both wires is the same.

C The charged particles move faster through the wire with the larger diameter because there is
a greater volume through which to flow.

D The charged particles move faster through the wire with the smaller diameter because it has
a larger potential difference applied to it.

A power cable X has resistance R and carries current I. 9702/12M/1J/12

A second cable Y has resistance 2R and carries current Eir.

What is the ratio

A

1

power dissipatedinY "
power dissipated in X

B cC 2 D 4

1
4 2
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36 In the circuit below, the ammeter reading is I and the voltmeter reading is V. 9702/11/M/J/12

RS

S
e

When the switch is closed, which row describes what happens to I a%’

O O

I v
A decreases decreases to zero b
B increases decreases to zero @
C increases stays the same §
D stays the same increases Q
35 The diagram shows a circuit with four voltmeter readings V, V,, V, and V;. 9702/12/M/J12

Vi

R
»— —9
-+ [
2R
— &
V.

Which equation relating the voltmeter readings must be true?

A V=V1+VE+V3

B V+ V1=VE+V3
C Vi=2(V,)
D V-Vi=VW,
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35 Which statement about electrical resistivity is correct? 9702/13/0/MN/1 1

A The resistivity of a material is numerically equal to the resistance in ohms of a cube of that

material, the cube being of side length one metre and the resistance being measured

between opposite faces.

The resistivity of a material is numerically equal to the resistance in ohms of a one r@
length of wire of that material, the area of cross-section of the wire being ane@me
millimetre and the resistance being measured between the ends of the wire.

The resistivity of a material is proportional to the cross-sectional area of the of the
material used in the measurement.

The resistivity of a material is proportional to the length of the sample of Wterial used in
the measurement.

\23\7
35 The diagram shows a simple circuit. 9702/11/M/J/12

——H \(@b

\

R 4‘~
(

Which statement is correct?

A When switch S is closed, the electromotive\force (e.m.f.) of the battery falls because work is
done against the internal resistance of the battery.

B When switch S is closed, the e.m.f. of the battery falls because work is done against the
resistance R.

C When switch S is closed, the potential difference across the battery falls because work is
done against the internal resistance of the battery.

D When switch S is closed, the potential difference across the battery falls because work is
done against the resistance R.

32 An iron wire has length 8.0m and diameter 0.50mm. The wire has resistance R. 9702/13/MIUM 2

A second iron wire has length 2.0m and diameter 1.0 mm.

What is the resistance of the second wire?

A E B E C E D R
1 8 2
34 Thereis a current of 10 mA in a conductor for half an hour. 9702/13/M/J/12

How much charge passes a point in the conductor in this time?

A 03C B 5C C 18C D 300C
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39 Which of the equations that link some of the following terms is correct? 9702/13/0/N/11

potential difference (p.d.) "4

current

RS

&

resistance
charge

energy

T m o X ™

power

4

time

4
p= QR \2\
| O
ER? = V%t (b
VI _ \Q
=

PQ = EI Q(b

38 A potential divider consists of a light-dependent resistor (LDR) in series with a variable resistor of
resistance R. The resistance of the LDR decreases when the light level increases. The variable

resistor can be set at either high resistance or low resistance. 9702/13/M/J/12
+10V ©
o] [
® O
/ A
output
Rf/ voltage
Y
oV o L O
Which situation gives the largest output voltage?
light level at LDR R
A high high
B high low
C low high
D low low
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37 The diagram shows the circuit for a signal to display a green or a red light. It is controlled by the

switch S.

9702/12/M/J/12
green 9 G
PO i . - (g}
S
é’ red R b
12v e (X)— 00
T black X &
——————— o
The signal is some way from S to which it is connected by a cable with gr and black

wires. At the signal, the green and red wires are connected to the corresponig lamp and the
black wire is connected to a terminal x to provide a common return. Thg arrandement is shown
correctly connected and with the switch set to illuminate the red lamp. .

connected correctly to its lamp and connections at S remain as i agram.

During maintenance, the wires at the signal are disconnected and NyghenYeconnected, the black
wire is connected in error to the green lamp (terminal g) instead inal x. The red wire is

-

—— -

‘&\%G

When the system is tested with the switzhi‘connection to the red wire, what does the signal show?

A the green lamp illuminated normally

B the red lamp illuminated rnarmally

C the red and green lamps both illuminated normally

D the red and green lamps both illuminated dimly

35 In a fire alarm system, a thermistor T has a resistance of 200002 at room temperature. lts
resistance decreases as the temperature increases. The alarm is triggered when the potential

difference between X and Y reaches 4.5V.

T _—

a9702/11/0/NM 2

1500

=

g

—
Y

What is the resistance of the thermistor when the alarm is triggered?

A 90Q B 1500 C 2500

D 13000
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35 In the circuit below, the ammeter reading is I and the voltmeter reading is V. 970271 3/MINM2

RS

- [ Q&
- — -
When the switch is closed, which row describes what happens to I and V7
.
I v \2\
decreases decreases to zero b

increases decreases to zero @

increases stays the same Q
stays the same increases Q@

O o

o O o P

36 A light-dependent resistor (LDR) is connected in series with a resistor R and a battery.
9702/12/M/J/12

LDR );/

The resistance of the LDR is equal to the resistance of R when no light falls on the LDR.
When the light intensity falling on the LDR increases, which statement is correct?

The current in R decreases.

o

The current in the LDR decreases.
C The p.d. across R decreases.

D The p.d. across the LDR decreases.

32 The potential difference between point X and point Y in a circuit is 20V. The time taken for charge

carriers to move from X to Y is 15 s. In this time, the energy of the charge carriers changes by

12 9702/11/O/MN/12

What is the current between X and Y?
A 0.040A B O0.11A C 90A D 25A
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38 Fouridentical resistors are connected in the three networks below.

Which arrangement has the highest total resistance and which has the lowest?

1

2

1

nmegal ecture@nuil . con

T3

ar02M12/MM2

1 L

T 1

highest lowest
A 1 2
B 1 3
C 3 1
D 3 2

36 The diagram shows a simple circuit.

Which statement is correct?

A

B

33 A cylindrical wire of length 10 m and diameter 2.0 mm has a resistance of 0.050 Q.

S

?10

a702M1 3/IMJNM2

When switch S is closed, the electromotive force (e.m.f.) of the battery falls because work is
done against the internal resistarice of the battery.

When switch S is closedthe e.m.f. of the battery falls because work is done against the

resistance R.

When switch S is closed, the potential difference across the battery falls because work is
done against the internal resistance of the battery.

When switch S is closed, the potential difference across the battery falls because work is
done against the resistance R.

From which material is the wire made?

WWW. Vout ube. conl negal ect ure

material resistivity/Q2m
A bronze 1.6 x 107
B nichrome 1.6 x 107
o silver 16 x 107°
D zinc 6.3 x 10
WWW.MEGALECTURE.COM
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37 The circuit below has a current I in the resistor R. 9702/13/M/J/12

S 3A b
90 4 A > @
£y i S

_ \Q

What must be known in order to determine the value of 7 E

®
A e.m.f. of the power supply %
resistance of resistor S b

B
C Kirchhoff's first law @
D

Kirchhoff's second law Q

34 The I-V characteristics of two electrical components d Q are shown below. 9702/11/0/N/12

O O

i

2.0

I/A

1.5

a4

1.0 /

0.5

VIV

Which statement is correct?

A Pisaresistor and Q is a filament lamp.
The resistance of Q increases as the current in it increases.

For a current of 1.9 A, the resistance of Q is approximately half that of P.

o O O

For a current of 0.5 A, the power dissipated in Q is double that in P.
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34 The graph shows the variation with length [ of resistance R for two wires X and Y made from the
same material. 9702/12/0/N/12

20 X

: O

What does the graph show?

A cross-sectional area of X = 2 x cross-sectional area of Y (b

B resistivity of X = 2 x resistivity of Y 0
N g
"@:1 battery,

C when equal lengths of X and Y are connected in grj Q
power in X =2 x powerin Y

D when equal lengths of X and Y are connected in‘parallel to a battery,
currentin X =2 x current in Y

35 A cell of internal resistance 2.0 2 and electromotive force (e.m.f.) 1.5V is connected to a resistor
of resistance 3.0Q. 9702/12/0/N/12

What is the potential difference aeross the 3.0 resistor?

A 15V B 12V C 0.9V D 06V

36 A 100 Q resistor conduets a current with changing direction and magnitude, as shown.
9702/12/0/N/12

A
2 E—
current/A
0 =
time
=
What is the mean power dissipated in the resistor?
A 100W B 150W C 250W D 400W
WWW.MEGALECTURE.COM age 1 otel
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36 A network of electrical components is connected across a battery of negligible internal resistance,
as shown. 9702/11/0/N/12

!
#

4 O
il &

&

The resistance of the variable resistor is increased. %0
What is the effect on the readings of the ammeter and voltmeter?

O

ammeter voltmeter (b
A decreases increases Q
B increases decreases @
C | unchanged | decreases Q
D | unchanged | increases

37 The diagram shows a potentiometer circuit. | = R 9702M11/0/NM12

||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I||||
—

L
X T Y

EE
I (1)
| \/

The contact T is placed on the wire and moved along the wire until the galvanometer reading is
zero. The length XT is then noted.

In order to calculate the potential difference per unit length of the wire XY, which value must also
be known?

A the e.m.f. of the cell E;

B the e.m.f. of the cell E;

C the resistance of resistor R
D

the resistance of the wire XY
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37 The ammeter reading in the circuit below is 1. 9702/12/0/N/12
+ —
O o

- fb:

Another circuit containing the same voltage supply, two switches, an ammeter an resistors

each of resistance R, is shown.

R
Which row is not correct?
ammeter
51 S: reading
A closed closed @
B closed open )
C open closed & I
D open open 0
WWW.MEGALECTURE.COM age 17 otel
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38 A light-dependent resistor R has resistance of about 1 M in the dark and about 1 k2 when
illuminated. It is connected in series with a 5 kQ resistor to a 1.5 V cell of negligible internal

resistance. 9702/12/0/N/12
1.5V

'=
- ébb
5kQ //q Q

The light-dependent resistor is illuminated (in an otherwise dark room) by a flashzg light.

Which graph best shows the variation with time t of potential diﬁerenc%&*’s R?
A B C D
VIV VIV VIV b VIV

191 rrwr 157 s - paia (b T et

33 A copper wire is stretched so that its diameter is reduced from 1.0 mm to a uniform 0.5 mm.

9702/12/0/N/12
The resistance of the unstretched copper wire is 0.2Q.

What will be the resistance of the stretched wire?

A 040 B 0.80Q C 160 D 320

34 Four statements about potential difference or electromotive force are listed. FTZH210INA2

1 Itinvolves changing electrical energy into other forms.

2 ltinvolves changing other energy forms into electrical energy.

3 ltis the energy per unit charge to move charge right round a circuit.
4

it is the work done per unit charge by the charge moving from one point to another.

Which statements apply to potential difference and which apply to electromotive force?

potential difference electromotive force
A 1and 3 2 and 4
B 1and 4 2and 3
C 2 and 3 1and 4
D 2 and 4 1and 3
WWW.MEGALECTURE.COM rage 8ot
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35 The diagram shows a four-terminal box connected to a battery and two ammeters.  g70212/0/N/12

(A}—5 3

+0

O
2

Which circuit, within the box, will give this result?

The currents in the two meters are identical. Q&

A B C

37 The diagram shows a resistor network. The pntentialgence across the network is V.

QY021 2/0/NM2
Ri

; o R,
o——— »— —0

-
R;

Is the equation shown below cerrect for the network?
V=I(1R;+1/R; + R)

A Yes, it correctly combines two series resistors with one parallel resistor, and correctly uses
Ohm'’s Law.

B Yes, it correctly combines two parallel resistors with one series resistor, and correctly uses
Ohm'’s Law.

No, because it should read V=1 = (1/R; + 1/R; + Ra).

No, because the terms 1/Rz and Rs have different units and cannot be added.
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36 In the circuit below, P is a potentiometer of total resistance 100 and Q is a fixed resistor of
resistance 10Q. The battery has an e.m.f. of 4.0V and negligible internal resistance. The
voltmeter has a very high resistance.

9702/12/0/N/12

: O

T o
— Y

4.0V Q&

Q ?&

The slider on the potentiometer is moved from X to Y and a gr?h of Woltmeter reading V is

plotted against slider position.

V_.l £ Q@QE

Which graph is obtained?

,

0 0
slider position N\ % slider position
C D
v v 4
4 - 4 -
Z4 2=
) ¢ ; X
slider position slider position
WWW.MEGALECTURE.COM age 0 0T

WWW. Vout ube. conl negal ect ure



	slide-1-1024
	slide-2-1024
	slide-3-1024
	slide-4-1024
	slide-5-1024
	slide-6-1024
	slide-7-1024
	slide-8-1024
	slide-9-1024
	slide-10-1024
	slide-11-1024
	slide-12-1024
	slide-13-1024
	slide-14-1024
	slide-15-1024
	slide-16-1024
	slide-17-1024
	slide-18-1024
	slide-19-1024
	slide-20-1024
	slide-21-1024
	slide-22-1024
	slide-23-1024
	slide-24-1024
	slide-25-1024
	slide-26-1024
	slide-27-1024
	slide-28-1024
	slide-29-1024
	slide-30-1024
	slide-31-1024
	slide-32-1024
	slide-33-1024
	slide-34-1024
	slide-35-1024
	slide-36-1024
	slide-37-1024
	slide-38-1024
	slide-39-1024
	slide-40-1024
	slide-41-1024
	slide-42-1024
	slide-43-1024
	slide-44-1024
	slide-45-1024
	slide-46-1024
	slide-47-1024
	slide-48-1024
	slide-49-1024
	slide-50-1024
	slide-51-1024
	slide-52-1024
	slide-53-1024
	slide-54-1024
	slide-55-1024
	slide-56-1024
	slide-57-1024
	slide-58-1024
	slide-59-1024
	slide-60-1024
	slide-61-1024
	slide-62-1024
	slide-63-1024
	slide-64-1024
	slide-65-1024
	slide-66-1024
	slide-67-1024
	slide-68-1024
	slide-69-1024
	slide-70-1024
	slide-71-1024
	slide-72-1024
	slide-73-1024
	slide-74-1024
	slide-75-1024
	slide-76-1024
	slide-77-1024
	slide-78-1024
	slide-79-1024
	slide-80-1024



