Current Electricity — 2022 Nov AS Physics 9702

1. Nov/2022/Paper_11/No.2
A voltmeter connected across a resistor in a circuit reads 3.6 V.

What could be the current in the resistor and the resistance of the resistor?

Y = 1 R
current resistance i
i i -3
- 3 -
B 15mA 24Kk0 £ ——lfa{u“x Ay Xis = L&V
, -3 s> & - 3 (,,;.V
C / 1.5mA 0.24M{) &4—— [“S X 1" X Oy XI1C =
& oili 1_ 3.6V V¥

(D) 15 pA 240k} &1+ K x16 X 40X I8 = 2 2

2. Nov/2022/Paper_11/No.31 ‘\é
A length of wire RS has a circular cross-section. *

area A .
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At end R of the wire, the cross-sectional area |Eo

At end S of the wire, the cross-section
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Q@ld R of the wire. There is a constant electric current in
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Charge Q takes time tto p
the wire.

How much charge wi h end S in a time interval of %?
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3. Nov/2022/Paper_11/No.32

A power supply is connected to a component by connecting wires of total resistance 4.9 Q.
The power supply has an output power of 3.6 W and a terminal polential difference of 12V.

How much thermal energy is dissipated in the connecting wires in a time of 1.0 hour?

\/ "P’(,QDS.
A 044) B 29 ©) 1.6k D 1k i
-V '\ T= 36 ... i e=pxt [ E (o3 ) xg-g x S5
?L: by i e Tax€ = 1Sg3¢ T > [6K3



4. Nov/2022/Paper_11/No.33

A copper wire is to be replaced by an aluminium alloy wire of the same length and resistance.
Copper has half the resistivity of the alloy.

diameter of alloy wire 5

What is the ratio
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5. Nov/2022/Paper_11/No.34 0
Three identical filament lamps, P, Q and R, are nected to a battery of negligible internal

reSistance. as shown. P
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The filament wire in lamp Q breaks so that it no longer conducts.

What are the changes in the brightness of lamps P and R?
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6. Nov/2022/Paper_11/No.35
Which ratio has the same units as electromotive force (e. mf)?

A charge per unit energy transferred

B charge per unit time
@ energy transferred per unit charge

D energy transferred per unit time
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7. Nov/2022/Paper_11/No.36 *

A circuit consists of a battery, a voltmeter and five fixed resisto shown.
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What is the resistance of resistor R?
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8. Nov/2022/Paper_11/No.37

A battery of electromotive force (e.m.f.) 6.0V and nedligible internal resistance is connected to a
voltmeter and four other components, as shown.

The valtmeter is connected between points X and Y. The positive terminal of the voltmeter is
connected to X and the negative terminal of the voltmeter is connected to Y.
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Which change, on its own, will cause the voltmeter to show a pog%' ing?
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Initially, the resistance of each of the four components is 1.0 kQ. ’(WM % 1o N

A Decrease the temperature of the thermistor.
B \/Iocrease the resistance of the variable resistor.

© “Reduce the intensity of light incident on the light
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D Replace the fixed resistor with a 500 ()

9. Nov/2022/Paper_12/No.3

A nichrome wire has a
free electrons inai

24
A potential diﬁe@m (

of 150 and a diameter of 3.0mm. The number density of the
%« 10°m™.

.0V is applied between the ends of the wire.

What is the average drift speed of the free electrons in the wire?
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10. Nov/2022/Paper_12/No.32

The diagrams show two different circuits. = JINXis "ANs
i
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R R R
The cells in each circuit have the same electromotive force (e.m.f.) and negligible internal
resistance. The three resistors each have the same resistance R. P vV A
In the circuit on the left, the power dissipated in the resistor is P g7
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What is the total power dissipated in the circuit on the right?
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11. Nov/2022/Paper_12/N0.33 &

The potential difference (p.d.) across a ﬂlamentc reased. -~ Ix (ﬂ L

Which statement is correct?

A The resistance of the lamp decreas se the temperature decreases.

B The resistance of the lamp dec% cause the temperature increases.
C /T he resistance of the | s because the temperature decreases.
@ The resistance of th
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12. Nov/2022/Paper_12/Né"
A metal wire has resistance R.

eases because the temperature increases.

The wire is stretched so that its dlameter decreases t0 94.0% of the,ongunal diameter. .
ﬁ.;ﬂ PR Amk s "fi,’if')x(

The volume of the wire is unchanged.

= nd* |
‘f | = »{ 6Td?
What is the resistance of the stretched wire? | i \/ o i 88“ ’F;l xb:
A 1.06R B 1.13R C 120R (D) 1288 A=grisil “""?(ﬁfr‘x
- / ( 93 0883‘lld0393L %
Nwld(t‘w,‘ﬂ‘: 0_7‘PJ N L,j‘ft—( ln?(
°F¢'s 0-983L To-3nexl=1 2 e[S &
o L [-131% S
(= 592336 e



13. Nov/2022/Paper_12/No0.35

The diagram shows a cell of electromotive force (e.m.f.) 3.0V and internal resistance 4.7 Q)
connected across a lamp. The lamp has a resistance of 9.3 Q.
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What is the power dissipated by the internal resistance of the cell?
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14. Nov/2022/Paper_12/No0.36

A circuit consists of a battery, a high-resistance voltmeter and four
battery has an electromotive force (e.m.f.) of 15.0V and negligible4

stors, as shown. The
resistance.

What is the reading on \th;
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15. Nov/2022/Paper_12/No.37
A potential divider circuit is designed to detect the difference in temperature between t'\ﬂ)r(ii_fiqem

places. Vz 2exde
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The cell has electromotive force (8 m f ) 20 mV and negligible internal resistance

Initially, thermistors X and Y are at the same temperature and have the sa istance. The
voltmeter reads 10mV. X is then placed in a cold environment and its resi doubles. Y is
placed in a warm environment and its resistance halves.

Whal is the new reading on the voltmeter? L/ é
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Which stateme‘r&as ¢ average drift speed of the charge carriers in the wire is correct?
*
A ltis nearly 3 x 10° I= Auvg -
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17. Nov/2022/Paper_13/No.31

A battery with a constant internal resistance is connected to a resistor of resistance 2500}, as
shown.
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The current in the resistor is 40 mA for a time of 60 s. During this time 6.0 J of energy is dissipated
by the internal resistance.

What is the energy supplied to the external resistor during the 60s and the electromotive force
(e.m.f.) of the battery?
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18. Nov/2022/Paper_13/No0.32
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19. Nov/2022/Paper_13/No0.33

Two wires, P and Q, have the same resistance. Wire Q is made of material that has twice the
resistivity of the material used to make wire P The diameter of wire Q is twice the diameter of
wire P.

length of wire P -
length of wire Q

What is the ratio
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Each of Kirchhoff's laws is linked to the co on of a physical quantity.

20. Nov/2022/Paper_13/No0.35 @.(J

Which conserved physical quantiti ed in the derivation of Kirchhaff's first law and of
Kirchhoff's second law?
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21. Nov/2022/Paper_13/No0.36

6 Three batteries and three identical resistors are connected in a circuit PQR, as shown.
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The batteries have negligible internal resistance.

What is the potential difference between points P and Q7 éQ
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22. Nov/2022/Paper_13/No.34
A voltmeter reads 9.000V when it is connected across.the tefminals of a battery.

When a resistor of res

.00 is connected in parallel with the battery, the voltmeter
reading changesdto
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23. Nov/2022/Paper_13/No.37

A cell E, of electromotive force (e.m.f.) 2V and negligible internal resistance, is connected to a
uniform resistance wire of resistance 102 and length 1.0m. S\“ A Bl TR eiuali
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Z is a connection that may be made at any position along the resistance wire.@vanometer is
connected between Z and a point Q.

A new source of e.m.f. of approximately 8 mV is connected between p Q. The e.m.f. of
the new source is determined by changing the position of Z until th on the galvanometer
is zero.

Which change to the circuit allows a much more precise val he e.m.f. of the new source to
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C Add a resistor of resistance 10Q) in serj

D Add a resistor of resistance 800Q) |
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24. Nov/2022/Paper_21/No.5

~ Y : \/ ol T ~als - B
(@) State Ohm's law. R = % v M iy I Sesmatmies,

12

...... Clvr amt %«»93\« a Cowduetor 1o ol toe ity

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

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

20

-4
\

I/A T - ot

MEES

1.5

-4

1.0

SESENIN W . =

0.5+

\A

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

..................................................................................................................................... 1]

CAS. P ihcvessa | Cuvvent IncreaceS s wall
/’-‘ -

— ol cavias lewa@avatuvw fo lwSvease (]

— QQ{ I.,.H‘C\»L-Q ol l;\cvcﬁtl w[«\ew %m@mﬁﬁug

lL-r\ Cyvec=lel:

12



(c¢) Fig. 5.2 shows a circuit with a battery of electromotive force (e.m.f) 12.0V connected to a
linear pg'f'e_niio’m_eter AB and two identical filament lamps P and Q.
A

diuide p-d 12.0V
bt M 2 {I
-]
’6 \M‘)S
A B ,
< —
P Q
(u\*‘r L‘-’\ C\: c,\;\{'
Fig. 5.2 %
The battery has negligible internal resistance and the lamps ” the same I-V

characteristic shown in Fig. 5.1.

When the slider of the pc_):(_e_rlt_igﬂqeter is at its midpoint, as in Fig. 5.2, the current I in
the battery is 1.78A.
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(i) the total power di ps P and Q
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o
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(i) the resistance of the potentiometer between its ends A and B.
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(d) The slider of the potentiometer in (¢) is moved to end A.

State and explain the effect an the hrightness of lamps P and Q.

................ Moo Qump il a6 off. o
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[Total: 11]
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25. Nov/2022/Paper_22/No.6
(a) Define electric potential difference.
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(b) A battery is connected to two resistors X and Y, as shown in Fig. 6.1.
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X Y
S R ' |
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Fig. 6.1 s Q b
T'he rasistance of resistor X 1s greater than the resistance of resist
State and explain which resistor dissipates more power. ‘\
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(c) A battery of electromotive forc 9.0V and internal resistance r 1s connected to two
resistors P and Q, as showjai
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A total charge of 650 C moves through resistor P in a time interval of 540s. During this time

resistor P dissipates 4800J of energy. The current in resistor Q is 4.5A. Assume that the
e.m.f. of the battery remains constant.

Calculate;

(i) the current in resistor P
IT=9
€
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current = ....eeieennd j l .......... ei’\ [2]
(i) the potential difference across resistor P Q
L/ i }
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(iii) the internal resistance r of the bat 0
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[Total: 10]
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26. Nov/2022/Paper_23/No.5
(a) State Kirchhoff's second |law.

.................................................................................................................................................
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(b) Three dentical cells, each of electromotive force (e.m.t.) 1.6 V and internal resistance 590 mt2,
are connected in parallel across a conductor, as shown in Fig. 5.1,
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() Calculate the current in the conductor. T
I = V Cells im Pcwl(d( ﬂ\'\vt P"" ‘1“"4‘9"1"‘* of e il
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(c) The two cylindnical sections A and B of the conductor in Fig. 5.1 are made from the same
material and have the same length.
The diameter of section A is 4.3mm and the diameter of section B is 7.6 mm.
The resistance of section A is R, and the resistance of section B is Rj.
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(d) The circuit of Fig. 5.1 is altered by removing one of the cells.

State and explain the effect, if any, of this change on the potential difference across the
conduclor.
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[Total: 14]
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