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Q 1 Anelectric heater is rated as 240V, 1.2kW and has constant resistance.

(a) For the heater operating at 240V,

(i) show that the current in the heater is 5.0 A,

(ii) calculate its resistance.
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(b) The heater in (a) is connected to a mains supply by means of two long cables, as vee

illustrated in Fig. 7.1.

mains caMies.
supply tots resistance 4.04)
- Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com
Fig. 7.1

The cables have a total resistance of 4.0 Q. The voltage of the mains supply is adjusted
so that the heater operates normally at 240V. Using your answers in (a), where
appropriate, calculate

(i) the potential difference across the cables,

ii L gﬁ&%
iternational Examinations Papers
ob: poterialdiffertiice ... \Y
(ii) the voltage of the mains supply,

voltage = ..o \%
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20

(iii) the power dissipated in the cables.

power dissipated =

84

(c) Using information from (b), determine the efficiency ¢ at which power is transferred from
the supply to the heater. That is, calculate

power dissipated in heater
&= .

power input from supply

efficiency = ... [2]
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0 2 A student set up the circuit shown in Fig. 7.1. ¥

Mob: +974 55258711 / 55249797
1 5 Q 45 Q E-mail:rashed.saba@gmail.com

Fig. 7.1

The resistors are of resistance 15 Q and 45 Q. The battery is found to provide 1.6 x 105J of

electrical energy when a charge of 1.8 x 10*C passes through the ammeter in a time of
1.3 x 10°s.

(a) Determine

(i) the electromotive forcé (em.f)o

emf = Vv
(ii) the average current in the circuit.
CUMENT = (i iiiniiiiienrrerieineenrererrnnnncassnane A
(4]
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(b) During the time for which the charge is moving, 1.1 x 10%J of energy is dissipated in the
45 Q) resistor.

() Determine the energy dissipated in the 15 Q resistor during the same-time:

BNEIGY = oottt J

(i) Suggest why the total energy provided is greater than that dissipated in the two
resistors.

(Fr) cohta“ihs;&?protoﬁs and 133 neutrons.

8 A nucleus of an atom of franci

(a) Write down the notation for this nuclide.

........... 2]

(b) The nucleus decays by the emission of an o-particle to become a nucleus of
astatine (At).

Write down a nuclear equation to represent this decay. [2]

9702/2/0/N/02 [Turn over
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0 3 A car battery has an internal resistance of 0.060Q. It is re-charged using a battery charger *
having an e.m.f. of 14V and an internal resistance of 0.10Q, as shown in Fig. 6.1.

battery
charger

+ .

Fig. 6.1

(@) At the beginning of the re-charging process, the current in the circuit is 42A and the
e.m.f. of the battery is E (measured in volts).

() For the circuit of Fig. G+1-state
1. the magnitude of ghe total regsi‘si'ahce,.
FESISTANCE = ooovoveeeeeeeereeeee e Q

2. the total e.m.f.in the circuit. Give your answer in terms of E.

(2]

Cr

(i) Use your answers to (i).and data from the question to determine the e.m.f. of the
car battery at the beginning of the re-charging process.

© UCLES 2007 9702/02/M/J107
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(b) For the majority of the charging time of the car battery, the e.m.f. of the car battery is 12V *

and the charging current is 12.5 A. The battery is charged at this current for 4.0 hours.
Calculate, for this charging time,

(i) the charge that passes through the battery,

(i) the energy supplied from the battery charger,

ENEITY = oo J 2]

(iii) the total energy dissipated in the internal resistance of the battery charger and the
car battery. S

ENETJY = .viiiiiiiieiiiciei e J 2]

(c) Use your answers in (b) to calculate the percentage efficiency of transfer of energy from
the battery charger to stored energy in the car battery.

efficiency = ..o, % [2]

© UCLES 2007 9702/02/M/J107 [Turn over




Q04 (a) Define the resistance of a resistor.

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

(b) In the circuit of Fig. 7.1, the battery has an e.m.f. of 3.00V and an mternqi e lstance )
R is a variable resistor. The resistance of the ammeter is negligible and'the vcitmeter
has an infinite resistance.

; 3.00V ' 245
: r :
R

F|g71 C
The resistance of R is varied. F|g 7.2 shows the vanatron of the power P dissipated in R
with the potential difference \( across R P
1.2
N PIW
1.1 A A
1.0
4
//
0.9
0.8
. 0.8 1.0 1.2 1.4 1.6 1.8 2.0
VIV
Fig. 7.2
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15

(i) Use Fig. 7.2 to determine
1. the maximum power dissipation in R,
MaximuUM POWET = ........ooueeeeeeeies e e e s w
2. the potential difference across R when the maximum power is dissipated.

potential difference = ...................l.. G L LA Y

(i) Hence calculate the resistance of R when the maximum power is.dissipated.

istance = Q2

(iii) Use your answers in (

(c) By reference to Fig. 7.2, it can be seen that there are two values of potential difference
V for which the power dissipation is 1.05W.
State, with a reason, which value of V will result in less power being dissipated in the
internal resistance.

© UCLES 2005 9702/02/M/J/05 [Turn over
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b A circuit contains three similar lamps A, B and C. The circuit also contains three switches,
S;, S, and S, as shown in Fig. 7.1.

R

oY

Fig. 7.1

One of the lamps is faulty. In order to detect the fault, an ohm-meter (a meter that measures
resistance) is connected between terminals X and Y. When measuring resistance, the ohm-
meter causes negligible current in the circuit.

Fig. 7.2 shows the readings of the ohm-meter for different switch positions.

switch |
Sy S,
open Open- ; 0PNy |- oo
closed open i open ' 15Q
open  closed  open - 30Q
open closed  closed 15Q

(a) Identify the faulty lamp, and the nature of the fault.
TR BN on ecmesumvesss epomssse Ao v mnamansemsame e e fmassmiesis seras e s A s O SR
AN OF TAUIES iscansommscn somsnmmsssnnsssiieiinnmms srasamssssasmsnss s neFomes s pamia s wamsss amstes [2]

(b) Suggest why it is advisable to test the circuit using an ohm-meter that causes negligible
current rather than with a power supply. '
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For
Examiner's
Use




15

(c) Determine the resistance of one of the non-faulty lamps, as measured using the ohm-
meter.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

resistance = ........................ Q1]

(d) Each lamp is marked 6.0V, 0.20 A.
Calculate, for one of the lamps operating at normal brightness,

(i) its resistance,

(i) its power dissipation.

(e) Comment on your answers to (c) and (d)(i).

For
Examiner's
Use
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( 6 Anelectric heater consists of three similar heating elements A, B and C, connected as shown For
Examiner's

in Fig. 6.1.
Use

o 240V

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

——EIZ]CZEJL 53
Fig. 6.1

Each heating element is rated as 1.5kW, 240V and may be assumed to have constant

resistance.
The circuit is connected to a 240V supply.

(@) Calculate the resistance of one heating ement.

ST

&
]

resistance = .......ocovvvvvveieinenennnnn, Q [2]

© UCLES 2008 9702/02/M/J108
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(b) The switches S;, S, and S; may be either open or closed.

Complete Fig. 6.2 to show the total power dissipation of the heater for the switches in

the positions indicated.

For
Examiner’s
Use

74 55258711 | 55249797
il:rashed.saba@gmail.com

S, S, S; total power
open closed closed | ...
closed closed open | i Mob: 9
closed closed closed | ...
closed open open |
closed open closed | ...
Fig. 6.2

R
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g l (a) Define electric potential difference (p.d.).

...................................................................................................................................................

.......................................................................................................

(b) A battery of electromotive force (e.m.f.) 14V and negligible interné
a resistor network, as shown in Fig. 6.1.

R, and R2 are fixed resis%ors of r

resistor.

Switch S is closed.

14V
|

I— I Mob: +974 55258711 / 55249797

E-mail:rashed.saba@gmail.com

RZ
— 1+
R
L 12Q g

rmrc
o

6.0€ and 12Q respectively. R; is a variable

(i) Calculate the current in the batt};ery;Vyheny the resistance of R, is set

1.

© UCLES 2016

at zero,

at 24 Q.

(ol U1 (=T | AT A[2]
CUITENE = .iiiiiiiiiciirennnrerenenerrsennneesssenssonsossenssne A 2]
9702/21/0/N/16




13

(i) Use your answers in (b)(i) to calculate the change in the total power produced by the
battery when the resistance of R, is changed from zero to 24 Q.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

change in POWET = ..........coviiiiiiicee e, W [2]
(c) Switch Sin Fig. 6.1 is now opened.

Resistors R, and R, are made from metal wires. Some data for these resistors are shown in

Fig. 6.2.
R, R,
cross-sectional area o A 1.8A
number of free electro n 0.50n

Determine the ratio

%

I AN
average drift speed of free electrons in R,
average drift speed of free electrons in R,

[Total: 9]
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0 8 (a) Three resistors of resistances R,, A, and R, are connected as shown in Fig. 6.1.

V -

R1

———1

I R,
— +—

Rs
—

Fig. 6.1

The total current in the combination of resistors is I and the potential difference across the
combination is V.
Show that the total resistance R of the combination is given by the equation

11,11
R— R1 2 RS.

(2]

(b) A battery of electromotive force (e.m.f.) 6.0V and internal resistance r is connected to a
resistor of resistance 12Q and a variable resistor X, as shown in Fig. 6.2.

Ce0v) roo
' l___,'l  —
ﬁ—‘, I S
12Q
1
| E—
A
Fig. 6.2

() By considering energy, explain why the potential difference across the battery’s terminals
is less than the e.m.f. of the battery.

...........................................................................................................................................
...........................................................................................................................................

© UCLES 2017 9702/22/FIMIN7




17
(i) Acharge of 2.5kC passes through the battery.
Calculate

1. the total energy transformed by the battery,

(=100 (o |V TR IOOTPTR oo e N J[2]

2. the number of electrons that pass through the battery.

NUMDET = (oo [1]
(ili) The combined resistance of the two resistors connected in parallel is 4.8 Q.

Calculate the resistance of X.

resistance of X = ..oooiiiiviiiiiiccee e Q1]

(iv) Use your answer in (b)(iii) to determine the ratio

power dissipated in X .
power dissipated in 12 resistor

FALO = oo e [2]

(v) The resistance of X is now decreased. Explain why the power produced by the battery is
increased.

...........................................................................................................................................

...........................................................................................................................................

[Total: 11]
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0 9 (a) Define electric potential difference (p.d.).

...................................................................................................................................................

............................................................................................................. g 1]

(b) A battery of electromotive force (e.m.f.) 14V and negligible internal résié d to

a resistor network, as shown in Fig. 6.1.

14V
e L—
I Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com
RZ
L 12Q

R, and R, are fixed resistors of resié‘;iéﬁ":ﬁs;‘:ﬁ.oQ and 12Q respectively. R, is a variable

resistor. :

Switch S is closed.

(i) Calculate the current in the patter;y.yvﬁhan the resistance of R, is set

1. at zero,

CUMMENt = (oo, A[2]

2. at24Q.

CUIMTENE = ..ot A 2]

© UCLES 2016 9702/23/0/N/16
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(i) Use your answers in (b)(i) to calculate the change in the total power produced by the
battery when the resistance of R, is changed from zero to 24 Q.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

Change in POWEr = ..........ccoiiieiee e, W [2]

(c) Switch Siin Fig. 6.1 is now opened.

Resistors R1 and R2 are made from metal wires. Some data for these resistors are shown in

Fig. 6.2.
1 Ra
cross-sectional area of wire A 1.8A
number of free electrons per unit; n 0.50n
Determine the ratio et B ry
average drift speed of free electrons in R,
average drift speed of free electrons in R,
FALIO = oo [2]

[Total: 9]

© UCLES 2016 9702/23/0/N/16 [Turn over




1 (0 A 12V battery with internal resistance 0.50€ is connected to two identical filament lamps L, and
L, as shown in Fig. 6.1.

oo T T T T 1
_H J_Z_\q '
i_____050Q I
L @'—0
5y L
Y

Fig. 6.1

The lamps are connected to the battery via switches S, and S,. The power rating of each lamp is
48W for a potential difference of12V:

(@ S,isclosed and S, open.

State and explain whether the powé’ transfor|

..........................................................................................

...................................................................................................................................................

............................................................................................................................................... [2]
(b) S, is now also closed.
() State and explain the effect on the current in L,.
....................................................................................................................................... [1]
(i) State and explain the effect on the resistance of L,.
....................................................................................................................................... [1]

© UCLES 2015 9702/22/0/N/15 [Turn over




i j 1 A240v power supply S with negligible internal resistance is connected to four resistors, as shown
in Fig. 5.1.

0.40A 240V
< O S O

|
|

Fig. 5.1

Two resistors of resistance 550Q and 950Q are connected in series across S. Two resistors of
resistance 350 and R are also connected in series across S.

The current supplied by S is 0.40A.
Currents I, and I, in the circuit are shown in Fig. 5.1.

(@) Calculate

(i) current I,

(ii) resistance R,

(iii) the ratio

power transformed in resistor of resistance 350€2
power transformed in resistor of resistance 5502

© UCLES 2015 9702/22/0/N/15 [Turn over
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(b) Two points are labelled A and B, as shown in Fig. 5.1.

() Calculate the potential difference V), between A and B.

(i)

© UCLES 2015

The resistance R is increased.

State and explain the effect on V.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

.....................................
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,j 2 (a) Define electromotive force (e.m.f.) for a battery.

.......................................................................................................

-(b) A battery of e.m.f. 6.0V and internal resistance 0.50Q is connecte
X andY, as shown in Fig. 6.1.

1 16.0V { 0.50Q !
! H Mob: +974 55258711 / 55249797
' I- - N | E-mail:rashed.saba@gmail.com
4.0Q 12Q
1  —
L I L I
X { &
~ Fig. 6.1
The resistance of X is 4.0 and the resistance of Y is 12 Q.
Calculate
(i) the current in the circuit,
CUITENT = it A[2]
(i) the terminal potential difference (p.d.) across the battery.

© UCLES 2015 9702/21/0/N/15 [Turn over
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(c) A resistor Z is now connected in parallel with resistor Y in the circuit in (b). The new
arrangement is shown in Fig. 6.2.

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

...................

4.0 12Q

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

Fig. 6.2

Resistor Y is made from a wire of length [ and diameter d. Resistor Z is a wire made from the
same material as Y. The length of the wire for Z is I/2 and the diameter is d/2.

() Calculate the resistance R of the combination of resistors Y and Z.

(i) State and explain the effect on the terminal p.d. across the battery.

A numerical value is not required.

...........................................................................................................................................
...........................................................................................................................................

...........................................................................................................................................

© UCLES 2015 9702/21/0IN/15




(d) For the circuits given in (b) and (c), show that the ratio

power developed in the external circuit in Fig. 6.1

power developed in the external circuit in Fig. 6.2

is approximately 0.8.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com
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1 3 (a) Define electromotive force (e.m.f.) of a cell.

...................................................................................................................................................

(b) Acell C of e.m.f. 1.50V and internal resistance 0.200( is connec
and Y, as shown in Fig. 7.1.

........... C
1 1
1 1
. 1.50V : Mob: +974 55258711 / 55249797
1 l 1 E-mail:rashed.saba@gmail.com
— = 11 o
4 1 L | B
A I 't B
' 0.200Q!

......................

Fig. 7.1
The resistance of X is constant and the resistance of Y can be varied.
(i) The resistance of Y is varied from 0 to 8.00 4.

State and explain the variation in the potential difference (p.d.) between points A and B
(terminal p.d. across C). Numerical values are not required.

(i) The resistance of Y is set at 6.00Q. The current in the circuit is 0.180A.
Calculate

1. the resistance of X,

FESISIANCE = .ovvviiiiveciie e Q[2]

© UCLES 2017 9702/22/MI/17 [Turn over
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2. the p.d. between points A and B,

3. the efficiency of the cell.

efficiency = ..o [2]

[Total: 10]

8 (a) Describe two differences between the decay of a nucleus that emits a B~ particle and the
decay of a nucleus that emits a 3* particle.

(b) In a simple quark model there are three types of quark. State the composition of the proton
and of the neutron in terms of these three quarks.

DEBUTIOM. Lottt e e ettt e e et e ettt e e e te e e e e e e e ree e

[1]
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1 4, A uniform resistance wire AB has length 50cm and diameter 0.36 mm. The resistivity of the metal
of the wire is 5.1 x 107 Qm.

(@) Show that the resistance of the wire AB is 2.5Q.

[2]
(b) The wire AB is connected in series with a power supply E and a resistor R as shown in
Fig. 5.1.
M B
A -
C N
\ Eig. 51

The electromotive force (e.m.f) of E is 6.0V and its internal resistance is negligible.
The resistance of R is 2.5Q. A second uniform wire CD is connected across the terminals
of E. The wire CD has length 100cm, diameter 0.18mm and is made of the same metal as
wire AB.

- Calculate

() the current supplied by E,

CUITENT = oot A [4]

© UCLES 2015 9702/23/M/JI15




(i)

(iii) the potential difference (p.d.) between the midpoint M of wirT

© UCLES 2015
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the power transformed in wire AB,

wire CD.

....................

(2]
AB.and. the midpeint N of

E-mail:rashed.saba@gmail.com
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15 (@ A wire has length 100cm and diameter 0.38mm. The metal of the wire has resistivity
4.5 x 1077Qm.

Show that the resistance of the wire is 4.0Q.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

(3]

(b) The ends B and D of the wire in (a) are connected to a cell X, as shown in Fig. 6.1.

The cell X has electromotive force (e.m.f.) 2.0V and internal resistance 1.0Q.

AcellY of em.f. 1.5V and internal resistance 0.50Q is connected to the wire at points B and
C, as shown in Fig. 6.1.

- The point C is distance ! from point B. The currentin cell Y is zero.
Calculate

(i) the currentin cell X,

CUITENT = oottt ecreee e e caree e e A [2]

- © UCLES 2014 9702/23/0/N/14
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(i) the potential difference (p.d.) across the wire BD,

(iii) the distance 1.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

(c) The connection at C is moved so that [ is increased. Explain why the e.m.f. of cell Y is less
than its terminal p.d.

Mol

Eemaihy

© UCLES 2014 9702/23/0/N/14 [Turn over




3 ) (@) The output of a heater is 2.5kW when connected to a 220V supply.

(i) Calculate the resistance of the heater.

resistance =

(ii) The heater is made from a wire of cross-sectional area 2.0x 10-"m?2 and resistivity
1.1x10°8Qm.

Use your answer in (i) to calculate the length of the wire.

(b) The supply voltage is chan

() Calculate the power output of the heater at this voltage, assuming there is no
change in the resistance of the wire.

(i) State and explain quantitatively one way that the wire of the heater could be
changed to give the same power as in (a).

..................................................................................................................................

..................................................................................................................................

© UCLES 2012 9702/21/M1J 2
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17 @ Define potential difference (p.d.).

(b) A battery of electromotive force 20V and zero internal resistancel'
with two resistors R, and R,., as shown in Fig. 6.1.

‘1*2'0'\/1“

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

R15 R,

6-400Q 600Q

Fig. 6.1

The resistance of R2 is 600 Q. The resistance of R, is varied from 0 to 400 Q.

Calculate

(i) the maximum p.d. acr

(i) the minimum p.d. acro

MINIMUM P.d. = oo V [2]

© UCLES 2013 9702/23/M/J113
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15

(c) A light-dependent resistor (LDR) is connected in parallel with R, as shown in Fig. 6.2. For

Examiner’s

Use
‘“2_0_"%

R » LDR
RZ
0-400Q
600Q
Fig. 6.2

When the light intensity is varied, the resistance of the LDR changes from 5.0kQ to
1.2kQ.

(i) For the maximum light intensity, calculate the total resistance of R, and the LDR.

tota ’ééiiS;ance TS ST Q2]

(i) The resistance of R, is varied frc
Fig. 6.2. State and ex lainthe @ffer%
R in each circuit. Nur 1e§9caj vaﬁge ﬁe

2

to 4009 in the circuits of Fig. 6.1 and
Ay, {aetween the minimum p.d. across
’ébi qglﬁed

Please turn over for Question 7.

© UCLES 2013 9702/23/M/J13 [Turn over




1 8(a) Distinguish between electromotive force (e.m.f.) and potential difference (p.d.).

...................................................................................................................................................

.....................................................................................................................................................

(b) A battery of e.m.f. 12V and internal resistance 0.50Q is connected t§ twetdenficalJamps, as
shown in Fig. 6.1.

4 &
@

~ Fig. 6.1

Each lamp has constant resistance. The power rating of each lamp is 48W when connected
across a p.d. of 12V.

() Explain why the power dlssnpated m each Iamp is not 48W when connected as shown in
Fig. 6.1. | )

...........................................................................................................................................

(i) Calculate the resistance of one lamp.

FESISLANCE = ..o eeeeeeee e ee e e Q [2]

© UCLES 2014 9702/21/M/J114
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(iii) Calculate the current in the battery.

current = [2]
- . . . Mob: +974 55258711 / 55249797
(iv) Calculate the power dissipated in one lamp. E-mail:rashed.saba@gmail.com
CPOWET = i W [2]

() A third identical lamp is placed in parallel with the battery in the circuit of Fig. 6.1. Describe
and explain the effect on the terminal p.d. of the battery.

Please turn over for Question 7.
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19 (a) Define the ohm.

(b) A 15V battery with negligible internal resistance is connected ta
shown in Fig. 6.1.

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

Fig. 6.1

The resistors are made of wires of the same material. The wire of P has diameter d and
length 21. The wire of Q has diameter 2d and tength .

The resistance of P is 129.

() Show that the resistance of Q is 1.5Q.

[3]

(ii) Calculate the total power dissipated in the resistors P and Q.

© UCLES 2016 9702/23/M/J/16
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(iii) Determine the ratio

© UCLES 2016

average drift speed of the charge carriers in P

average drift speed of the charge carriers in Q ;

Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com

ratio = coovvveveeneeeeens

e

&

oo

Mob: +§
Eegpaihy 3 e

R R —

9702/23/M/J/16

.................................... [3]

[Total: 10]
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2 (0 (a) Define the coulomb.

(b) A resistor X is connected to a cell as shown in Fig. 6.1.

v
X .
; : :A
| l |
Fig. 6.1

The resistor is a wire of cross-sectional area A and length 1. The current in the wire is I.

Show that the average drift speed v of the charge carriers in X is given by the equation

where e is the charge on a charge.

d'n is the number of charge carriers per unit
volume in X. :

3]

(c) A 12V battery with negligible internal resistance is connected to two resistors Y and Z, as
shown in Fig. 6.2.

12V

—

Fig. 6.2
© UCLES 2016 9702/21/M/J/16
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The resistors are made from wires of the same material. The wire of Y has a diameter d and
length L The wire of Z has a diameter 2d and length 21.

(i) Determine the ratio
average drift speed of the charge carriers in Y |
- average drift speed of the charge carriers in Z
Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com
JAUD = cicris cnsmanmsersnressormmres ymmsans’s sesssmsns ssssapmoes [3]
(ii)) Show that
resistance of Y _ 5
....resistance of Z
(2]
(iii) Determine the potenti
< potential difference = .........c.coeeveveeeeceeceeeeeeee e V [2]
(iv) Determine the ratio
power dissipated inY
power dissipated in Z
A0 = oo [1]
[Total: 12]

- © UCLES 2016 9702/21/M/J/16 [Turn over




2 1 (a) Define the ohm.

................................................

................................................

(b) Acell X of electromotive force (e.m.f.) 1.5V and negligible interna
series to three resistors A, B and C, as shown in Fig. 6.1.

...................................................................................................

Resistors A and B have resistances 6.0¢ ar

Resistor C has resistance
Calculate

(i) the current in the circt

X l 1.5V
|
I ' ' Mob: +974 55258711 / 55249797
E-mail:rashed.saba@gmail.com
6.0Q C
1
L
4.0Q
3.0Q
Fig. 6.1

(ii) the current in resistor B,

© UCLES 2017

dSOQ respei:tively and are connected in parallel.
connected in serigs with the parallel combination.

CUITENT = (oot A[3]

CUITENT = o A[1]

9702/21/MIII7
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(iii) the ratio

power dissipated in resistor B
power dissipated in resistor C

Mob: +974 55258711 / 55249797

E-mail:rashed.saba@gmail.com

FAHO = ovoviveeiveeeie e sss oo onen 2]

(c) Theresistors A, B and C in (b) are wires of the same material and have the same length.

(i) Explain how the resistors may be made with different resistance values.

....................................................................................................................................... (1]
(ii) Calculate the ratio
average drift speed of the charge carriers in resistor B
average drift speed of the charge carriers in resistor C
FAHO = oo [2]

(d) Acell of em.f. 1.5V and negligible internal resistance is connected in parallel with cell X in
Fig. 6.1 with their positive terminals together.

State the change, if any, to the current in
(i) cell X,

(ii) resistor C.

[Total: 12]

© UCLES 2017 9702/21/MIAT7 [Turn over
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