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1 In the circuit shown, the cell has an emf of 12 V and an internal resistance which is not negligible.
(v)
NN
I 0
L
®
When the resistance of the variable resistor is 10 Q the voltmeter reads 10 V and the ammeter
reads 1.0 A.
The resistance of the variable resistor is changed to 5 Q. \/‘: E - I(
What is the new reading on the ammeter?
=¢-V _\2L-10 |
A 14A r £__ : 20
I .0
B 17A (@]
c 204 - € - 12 - 17214
R+v SH+2
D 24A
(Total 1 mark)
2 The diagram shows the currents in a set of wires.
2A 4A
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What is the magnitude of the current at X?

A zero
B 2A
C 3A
D 6A (@]
(Total 1 mark)
3 Resistors of resistance R, R and 3R are connected as shown.
R
— R
3R
What is the resistance of the arrangement? | I
= Rr R R
L [®] T 3R
7R |
B —=3 43 .1
SR Rr 3k 3R 3R
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[ 7
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p = = ==
B Rf 3R

(Total 1 mark)
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4 The graph shows the current—voltage (I-V) characteristics for two components.
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The two components are connected in parallel with a 12 V battery that has negligible internal
resistance.

What is the current in the battery?

A 7.9mA = I‘l'= I,+1,
B 145mA

e [= 14.0 + .07 23.0 4 A
C 158mA S

D 23.0mA (@]

(Total 1 mark)
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5 Measurements are taken to determine the resistivity of a uniform metal wire. The table shows the
" quantities measured and their percentage uncertainties.
Quantity Percentage uncertainty
potential difference across wire 0.3%
current in wire 5.0%
diameter of wire 4.0%
length of wire 0.2%
What is the percentage uncertainty in the calculated value for the resistivity of the metal of the
wire? 3
‘RA. V, Fa%%
- —
A 1.6% = L 1 L
B 95% 0 0 ¢ )|
%p= %V 1 +(2x%d)+ 7L
C 13.5% (@]
o - . A .
D 21.5% /0/)-02+S-0+(2Xf'0_)+02
- |'g .sy (Total 1 mark)
- [
6 Superconductors are used to
A increase the strength of electricity cables. —
B make light dependent resistors. —
C produce strong magnetic fields. |E|
D increase the rate of heat energy transfer.

(Total 1 mark)

(o R = lign T o2 byh B Fdd)
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The battery in this circuit has an emf of 4.2 V and negligible internal resistance.

7.

42V

\Aon : IF'# LA dosed :
oo T W ‘\-\“ 10 Q 40 Q o\ WMP""M

ik | o & Weaguwes ‘ hove Re o). 20
Vum“‘lv- L-*ua, N 40 Q 10:20 = ;4
p e '.lixf.lz .4V
+

What are the readings on the voltmeter when the switch is open (off) and when the switch is
closed (on)?

Open Closed

A o7 27V
B 42V 2V
c ye 1.4V

D 42V 14V

cfiofalls

(Total 1 mark)

8 Two resistors X and Y are connected in series with a power supply of emf 30 V and negligible
" internal resistance.
The resistors are made from wire of the same material. The wires have the same length. X uses

wire of diameter d and Y uses wire of diameter 2d.

30V
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What is the reading on the voltmeter?

A 10V

B 15V

C 20V

D 24V

0

s

0

0

0

V,: 4

F+\

x 30

PhysicsAndMathsTutor.com

= 24V

(Total 1 mark)

The table shows corresponding values of potential difference " and current [ for four electrical
components A, B, C and D.

)/ B (o /o/

4AY I1A I/A I/A I1A

0 0.0 0.0 0.0 0.0

2 0.0 0.3 0.4 0.3

4 0.1 0.6 0.8 0.6

6 0.7 0.9 1.2 0.9

8 1.4 1.2 1.6 1.1

10 2.1 1.5 2.0 1.3

12 2.8 1.8 2.4 1.4

Which component is an ohmic conductor with the greatest resistance?

SNt Ao D

q< PhysicsOnline.com
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(Total 1 mark)
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10 Which row shows the resistances of an ideal ammeter and an ideal voltmeter?
Ideal ammeter | Ideal voltmeter
A iw infinite
B inge }pf( o
C zero infinite [E]
D zero yﬁ
(Total 1 mark)
11 The capacity of a portable charger is rated in ampere hours (A h). A charger of capacity 1 A h
"| can provide 1 A for 1 hour at its working voltage.
One charger has a capacity of 1800 mA h at a working voltage of 3.7 V.
What is the energy stored in this charger?
E- T4V = L.gxfoxbox 3.7
A 6.5kJ —
B 24k (@] = 23476 T
C 400kJ = AFRY
DK =] B ad D bih comredd!
(Total 1 mark)
12 A filament lamp with resistance 12 Q is operated at a power of 36 W.

How much charge flows through the filament lamp during 15 minutes?

A 26C P:IQR I:'/_T':/__iz =E
B 16kC (@] R '

C 27kC Q: Tt EX 1S x 60 = ISTAC

D 65kC

=|-6kC

(Total 1 mark)
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13 The diagram shows a temperature-sensing circuit.

*E:
{ A)
AN
( V)
it f
The temperature of the thermistor is decreased. . ", R T I \L Qu)‘

\f\uﬁd'or?

Which row shows the changes to the ammeter reading and the voltmeter reading?

Ammeter Voltmeter
reading reading
A incrgages increases

0

B ingea{es d;oieﬁes
C decreases d%es

D decreases increases

0

0

(Total 1 mark)
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(Total 1 mark)

14 The potential difference between points X and Y is V.
K
| |
2V
10Q 10 Q g 10 Q
x V
10Q 10Q
[ F—1_ 1
What is the potential difference between P and Q7
A zero (@] P } Q ' *\ A 2\/
v K}
5 % 3
- Rdeun P awd Q PA =0
c =
2V
D
15 A resistor with resistance R is made from metal wire of resistivity p. The length of the wire is L.

What is the diameter of the wire?

2pR

A
/TL

. RA
P
=

c 3% =

— s

R PR
D 2
xL
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16 A resistor of resistance R and three identical cells of emf £ and internal resistance r are
| connected as shown.

What is the current in the resistor?

3E
A GrR+n (@]
]-, E
9F -
B (GR+r) R+ /3

o
P |
o)
—
w
m

R+ r

o
|
0

(Total 1 mark)
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In the circuit, the reading of the voltmeter is V.

17.

V

When the switch is closed the reading becomes 3

What is the internal resistance of the cell? CM SN\"Z\& V: E Q s 10

5%

A 033Q
B 067Q
C 40Q
D 6.0Q
(Total 1 mark)
g 1=l le
3 ¢
b [=2+r
r: 4
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current

current
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A
current
voltage 0
c
current
voltage 0
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18 Which is the current—voltage characteristic graph for a filament lamp up to its working voltage?

voltage

voltage

(Total 1 mark)
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Three identical cells, each of emf 1.5 V and internal resistance 6.0 Q, are connected to resistor
R. The resistance of R is 6.0 Q.

19.

E=T(R+R)

| I: E
L R‘\' ’7’;

]’: ’35

[}
& IR+ r
What is the current in R?
3 XIS
A 0.19A E <
- (36:0)+6:0
B 025A [=]
C 056A EI 1:0‘?75 A
D 075A [=]

(Total 1 mark)
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20 The diagram shows part of a circuit and the currents in the circuit.

10€Q

|
P
A
V:IR = Ax10 = 20V

2
4A

Qm vz IR = £ x20 =120V

V,* 20 +120 = \ 40V

What is the potential difference between point P and earth?

A 60V
B 100V
C 120V

140 V

of o] [o] []

|o

(Total 1 mark)
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Ohm’s law? Q

~

! P

I)

A B
2 = p-1*
:
c P I
:

How many ions pass a point in 1.0 minute?

A 20x10
B 4.0x10'
C 12x10% (@]
D 24x10% o

‘/ PhysicsOnline.com
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21 Which graph shows how power dissipated P varies with current / in a component that obeys

l)

0 ]

(Total 1 mark)

29 A gas containing doubly-charged ions flows to give an electric current of 0.64 A

064 x60
38-4¢

384
22 1.60X10

(Total 1 mark)
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(Total 1 mark)

23 A mobile phone operates at a constant power of 200 mW
"] lthas a 3.7 V lithium-ion battery that has a charge capacity of 9400 C
What is the time taken for the battery to discharge completely?
A 2 hours E'VQ= 2'7)(«"00: R¢7307T
B 48 hours (@] 't’ E. 3¢7% - 173 900 $
C 120 hours o P 0-200
D 140 hours - ;%w s ‘[-83 M
24 The two resistors shown are both uniform cylinders of equal length made from the same
"I conducting putty.

The diameter of Y is twice that of X. The resistance of Y is R.

What is the total resistance of the combination?

R«

P : a’

5
Rx - +RY

0

B 3R

0

0

C 4R

0

D 5R

‘/ PhysicsOnline.com

R.+Ry = 4R+R:= SR

(Total 1 mark)
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The combined resistance of n identical resistors connected in parallel is R,,. ' . I | 4
25. n G o "=m ‘ — ®e o

Which statement correctly describes the variation of R,, as n increases? Rl\ R‘ Rq
A R, decreases linearly as n increases R'\= 5 Rn < l
n n
B R, decreases non-linearly as n increases E
- osn?t R,
C R, increases linearly as n increases

. '. MA - k““(
R" (Total 1 mark)

26 The table shows the resistivity, length and cross-sectional area of wires P and Q.

D R, increases non-linearly as 7 increases

N . N
resistivity length cross-sectional area
wire P p L A
. P A
wire Q 7 L 5

The resistance of wire P is R.

What is the total resistance of the wires when they are connected in parallel?

R,;:ﬁ_l-, RQ'/'\/"L =/i[;
A A/2 LA

>
©|

]

Re: Be: R
* 2

) (9]
ml';; -.ol%’
o] [

(Total 1 mark)
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In this resistor network, the emf of the supply is 12 V and it has negligible internal resistance.

= I
3 2Q q 3Q

27.

12 V power supply

1- 1Q 3 1Q

! S

>

What is the reading on a voltmeter connected between points X and Y?

A OV
B 1V (@]
cC 3V
D 4V

(Total 1 mark)
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28 Three cells each have an emf ¢ = 1.5 V and an internal resistance r=0.6 Q.

Which combination of these cells will deliver a total emf of 1.5 V and a maximum current of 7.5

A?
A Hre o e 4sv
8 —HH H & H 1+ SV
S R —H—}%
O | = e 3.0V
| - L H
-
D 0? || L4 (.sv
T 1S . IS. 7.5v
e 06/ 0.2
r r.
- T
A [=] 3
B [=]
c [=]
D [e]

(Total 1 mark)
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29.

A

resistance resistance

0 20 40 60 80 100

temperature / °C
C
resistance resistance
0 20 40 60 80 100
temperature / °C

TT?t

o] o) [of [o]

‘< PhysicsOnline.com
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Which graph shows the variation of the resistance with temperature for an ntc thermistor?

20 40 60 80 100
temperature / °C

D

Rl -l

20 40 60 80 100
temperature / °C

(Total 1 mark)
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The figure shows a light dependent resistor (LDR) and fixed resistor R connected in series
across a cell. The internal resistance of the cell is negligible.

Which row shows how the readings on the ammeter and the voltmeter change when the light
intensity incident on the LDR is increased? Li J‘* T

VAR E Y

Ammeter reading

Voltmeter reading

A degaeges

ingeﬁes

B d%es decreases
C increases ingadés
D increases decreases EI

‘/ PhysicsOnline.com

(Total 1 mark)
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31 In the circuit below, the potential difference across the light emitting diode (LED) is 1.8 V when it

is emitting light. 4_?\/
—H_H—
A 10 QQ :
i Ve
> 1+
R
.3V
The current in the circuit is 20 mA.
V:=E-1-

What is the value of the resistor R?

V: 5-(0-020 X10) = 48V

A 800

B 900 \/&: 4.3 - \.2=3.0V

C 1500 (@]

_D- 160 O R:szio—-z (SO

T 0:020

(Total 1 mark)
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32 The graph shows how the potential difference V" across an electrical component varies with
current / in the component.

A tangent has been drawn on the curve at point P for a current of /.

lv,
Va

]

n =] Nk He gl
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_
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(Total 1 mark)
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33.

A circuit consists of a cell, a thermistor, a fixed resistor and two ammeters.

»—(/Aq\ ) R 3
N
{ As )
Y, —

PhysicsAndMathsTutor.com

The cell has a constant electromotive force and negligible internal resistance. Readings from the

two ammeters are taken.

Which row describes what happens to the current in each ammeter when the temperature of the

thermistor decreases?

T" R—[]AT

SAL

Current in ammeter A, Current in ammeter A,
A Decreases Unchanged
B Decreases —

InC}a{eS

C Irﬁ(‘oe{es

DMes

—

D Inysgs

Unchanged

—

2 ~ 2
( ( (

‘/ PhysicsOnline.com

Ay wndiang)

(Total 1 mark)
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Two identical batteries each of emf 1.5 V and internal resistance 1.6 Q are connected in parallel.
A 2.4 Q resistor is connected in parallel with this combination.

34.

I

o
ol

240
What is the current in the 2.4 Q resistor? E Ky
A 038A L E:r- 24+ (lé/l)
B 047A (@]
C 075A 12 0-%6375 A
D 094A

(Total 1 mark)
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