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PART 1: COMPULSORY WORK

Task 1 Complete practice questions on circuits & thermal physics
Task 2 Complete longer exam questions on electrical circuits

Task 3 Multiple choice questions
PART 2: STRONGLY RECOMMENDED WORK

Task 4 Address progression exam focus areas

Task 5 AS papers from 2020 complete, correct & improve

Welcome to Y13 A-Level Physics, please complete the following
tasks ready for your first day back at New College. You can either
write on the document electronically, print the document out or

write your notes and answers on paper to bring in for your first

lesson in September.

You may have to research any knowledge or techniques you cannot
immediately recall using common GCSE resources or other tutorials.

Please be aware that you will have an assessment on these topics
shortly after beginning your A level Physics course and the
knowledge covered is essential to understanding the subsequent
content



Part 1: Compulsory work: Electricity & Thermal Physics

Task 1 (2-3 hrs + corrections and improvements)
Join Isaac Physics using either

1. Link
2. Share code: CMYM4E

Complete the questions set on Isaac Physics. The links are also included below
You must hand in workings for all answers.

ELECTRICITY THERMAL PHYSICS
Click on QR code for link Click on QR code for link
C1 Combinations of resistors G3 Heat Capacity

Q1-8

G4
Q1-5 Q1-5

C4

C5
Q1-8

Cé6



https://isaacphysics.org/account?authToken=CMYM4E
https://isaacphysics.org/gameboards#phys19_c1
https://isaacphysics.org/gameboards#phys19_g3
https://isaacphysics.org/gameboards#phys19_c4
https://isaacphysics.org/gameboards#phys19_g4
https://isaacphysics.org/gameboards#phys19_c5
https://isaacphysics.org/gameboards#phys19_c6

Task 2 (1-2 hrs + corrections and improvements)

Circuit questions

Tools at your disposal

- For solving circuit problems

ZOOM

Internal resistance

Annotate

Simplify cells /
resistor networks

Potential divider
formula

Current through
cell

Kirchhoff’s laws

If you see the phrase, ‘neglect internal resistance’ then do so.
Otherwise, assume that any cell / battery has an internal
resistance.

Any information you extract from the question or calculate should
go onto circuit diagrams.

This can produce simplified circuits which you are more familiar
with e.g. simple potential divider circuits or
where € = I(R + r) can easily be applied.

A tool that can be applied in a variety of circuits

Calculating the current through the cell can often lead to a
solution.

The most important tool! If in doubt go back to these.
1. the JUNCTION rule 2. The LOORP rule.

If you know two of V, I & R then you can always find the third. Use
in conjunction with Kirchhoff’s laws.
(Not for use on diodes and capacitors

— take care when using with bulbs as R depends upon V)

Complete the following exam questions by applying the above tools



Worked example

Q1. The circuit in the diagram below contains four identical new cells, A, B, C and D, each of emf 1.5V and negligible
internal resistance.

(NOTE: negligible r - only need to combine & for cell)

ﬂﬂ H _,.f[:C—j

T
——=— =

(a) The resistance of each resistor is 4.0 Q.

(i) Calculate the total resistance of the circuit.

(NOTE: two Io 42 b 20 _ ‘éﬂ
identical . = 3= =
resistors in || .
total to half of 4o (e,,-(q-h u‘) ) R =605
individual) =20

(1)

(ii) Calculate the total emf of the combination of cells.

ISV
1BYY]
. |
negligible r) - SV LE T T LSv =%
v U -

(1)
(iii) Calculate the current passing through cell A.

(NOTE: cell Al) €= I_‘((7_+ /) ) &= 67(2,: HS{ =054,
Ta= BT =03%4 = 0.377=0-38A
(2)
(iv) Calculate the charge passing through cell A in five minutes, stating an appropriate unit.

(NOTE: cell Al) T = Q%t NS Tat = 0-3??»\[&_:\ 60)=1|2,§~; Hoc

(2)
(b) Each of the cells can provide the same amount of electrical energy before going flat. State and explain which two
cells in this circuit you would expect to go flat first.

' . B (< 2 Mark scheme
Ams to Le.rd\l./%\ F g O\ [V P W call, cells C and D will 90 flat first or
b 5 X A and B last longer (1)
= I.czrb:IA"I‘ . AS (,OJI.)\ A“&m ‘M@L
f‘ current/charge passing through
= ol A cells C and D (per second) is
I; I5 ~d Ta= IQ- - /2Ic > /210 : double/more than that passing

A : through A or B (1)

As P=Te ’eduu/g\g@mﬂc{ocmwer\ﬁ,m , ,
. 0 energy given to charge passing

pa—tS s 0{.\35;?@ Hence AR oll lank \9.6\{ ed (CKB through cells per second is

double or more than in cells C
T | : \ and D (1) or in terms of power
wil 4o M hat (1) p

(3)
(Total 9 marks)



Circuit questions

Figure 1
Q20.(a) The cellin Figure 1 has an emf of 3.0 V and Il
negligible internal resistance. |
Calculate the potential difference across the 8 Q
resistor.
Figui'e 2 (2)
| 4Q 802
(b) Figure 2 shows the — — —
same circuit with a voltmeter connected across the 8 Q

resistor.

The voltmeter reads 1.8 V. Calculate the resistance of the
voltmeter.

resistance ................. Q

3)
(Total 5 marks)

Q26. A battery of negligible internal resistance is connected to lamp P
in parallel with lamp Q as shown in Figure 1. The emf of the Figure 1

battery is 12 V.

12V
(@) Lamp Pisratedat 12V 36 W and lamp Qisrated at 12V 6
W. \
(i)  Calculate the current in the battery. |‘_‘| Ii
(2)
(i) Calculate the resistance of P.
(1) lamp P
(iii) Calculate the resistance of Q.
e T
(b) State and explain the effect on the brightness of the lamps
in the circuit shown in Figure 1 if the battery has a
significant internal resistance. ®
[6 lines available]
(3) lamp Q
Figure 2 (c) The lamps are now reconnected to the 12 V battery in series
12V as shown in Figure 2.

lamp P lamp Q

R

(i)  Explain why the lamps will not be at their normal
brightness in this circuit.

[5 lines available]
()
(i)  State and explain which of the lamps will be brighter
assuming that the resistance of the lamps does not change
significantly with temperature.
[4 lines available]

3)
(Total 12 marks)



Circuit questions 2

Q31. Xand Y are two lamps. Xisratedat12V 36 Wand Y at4.5V 2.0 W.

(@)

(b)

(c)

Calculate the current in each lamp when it is operated at its correct working voltage.

X A
Y A
(2)
The two lamps are connected in the circuit shown in the figure below. The battery has an
emf of 24 V and negligible internal resistance. The resistors, R; and R; are chosen so that
the lamps are operating at their correct working voltage.
24V
| r_ I
| I
R, Y
R, ()
X ¢
© 9
(i)  Calculate the pd across Ru.
ANSWEN .eoiiiiiiieiiieeieeeee e \Y
(1
(i)  Calculate the currentin Ry.
ANSWET it ee e A
(1)
(iii) Calculate the resistance of Ry.
ANSWET ..eoiiiiiiiieieee e Q
(1)
(iv) Calculate the pd across R>.
ANSWEN ooiiiiiiieeeieeeeeeeeeeee e \Y
(1)
(v)  Calculate the resistance of Ro.
ANSWET oiiiiiiiiiiiaeee et Q
(1
The filament of the lamp in X breaks and the lamp no longer conducts. It is observed that
the voltmeter reading decreases and lamp Y glows more brightly.
(i)  Explain without calculation why the voltmeter reading decreases.
[3 lines available]
(2)
(i) Explain without calculation why the lamp Y glows more brightly.
[3 lines available]
(2)

(Total 11 marks)



Q32. A battery of emf 9.0 V and internal resistance, r, is connected in the circuit shown in the figure

below.
! 90V :
AT
!
20Q
20Q
(@) The current in the battery is 1.0 A.

(b)

(i)  Calculate the pd between points A and B in the circuit.
ANSWET = ..o Vv

(i) Calculate the internal resistance, r.
ANSWET = .o Q

(iii) Calculate the total energy transformed by the battery in 5.0 minutes.
ANSWEL = .. J

(iv) Calculate the percentage of the energy calculated in part (iii) that is dissipated in
the battery in 5.0 minutes.
ANSWET = i %

State and explain one reason why it is an advantage for a rechargeable battery to have a
low internal resistance.
[4 lines available]

()

()

()

(2)

(2)

(Total 10 marks)



Circuit questions ChQ

Q1.Figure 1 shows a circuit including a thermistor T in series with a variable resistor R. The battery
has negligible internal resistance.

Figure 1

L

P
L
M

)
=
- 4

The resistance—temperature (R-6) characteristic for T is shown in Figure 2.

(a)

(d)

Figure 2

it

00

0 °C 0

The resistor and thermistor in Figure 1 make up a potential divider.
Explain what is meant by a potential divider.

[3 lines available]
(1)
State and explain what happens to the voltmeter reading when the resistance of R is
increased while the temperature is kept constant.

[6 lines available]
@)
State and explain what happens to the ammeter reading when the temperature of the
thermistor increases.

[4 lines available]
(2)

The battery has an emf of 12.0 V. At a temperature of 0 °C the resistance of the
thermistor is 2.5 x103 Q.

The voltmeter is replaced by an alarm that sounds when the voltage across it exceeds
3.0V.



(e)

Calculate the resistance of R that would cause the alarm to sound when the temperature
of the thermistor is lowered to 0 °C.

resistance = .......cccccoviiiiiienennn. Q
(2)
State one change that you would make to the circuit so that instead of the alarm coming
on when the temperature falls, it comes on when the temperature rises above a certain
value.

[3 lines available]

(1)
(Total 9 marks)

Q9. The cells in the circuit shown in the figure below have zero internal resistance. Currents are in
the directions shown by the arrows.

Ri=0-10Q R,=10Q
: E ‘I
1 2 . .
V=10V ; Fa=12V
pe— ﬁl Ry=3010Q —

R, is a variable resistor with a resistance that varies between 0 and 10 Q.

(@)

(c)

Write down the relationship between currents /,, [, and 7.

(1)
R, is adjusted until it has a value of 0 Q.
State the potential difference across R..

potential difference = ........................ \%
(1)

Determine the current 7.

current = ..o, A

()

State and explain what happens to the potential difference across R, as the resistance of
R, is gradually increased from zero.

[5 lines available]

3)
(Total 7 marks)



Task 3 (2.5 hrs + corrections and improvements)

Attempt and mark the attached multiple-choice questions on electricity and circular motion (mark schemes
at end of document). Once completed, correct and improve your work.

YOU MUST COMPLETE A MINIMUM OF 3 MULTIPLE CHOICE QUESTIONS FROM EACH TOPIC

10 Minutes on: 39 Circuit Basics

Q1. A rubber belt in an electrostatic machine has a width of 0.1 m and moves with speed 0.4 m s™'.

Each square metre of the belt carries a charge O coulomb. The charge is removed and
transferred to a metal sphere.

metal
sphere

rubber

What is the charge collected by the sphere each second?
A 0.016Q <
B 0.040 ~

c 0.250 =

- -~ -~

D 40 :

(Total 1 mark)



Q2. In a cathode ray tube 7.5 x 10'° electrons strike the screen in 40 s. What current does this
represent?

Charge of the electron is 1.6 x 107" C.

A 1.3 x 1075 A
B 5.3 x 1075 A
c 3.0 x 105 A
D 12x 102 A
(Total 1 mark)
Q3. The current in a wire is 20 mA.

How many electrons pass a point in the wire in 2 minutes?

A 2.5 x 10"
B 1.5 x 10™°
c 2.5 x 102
D 1.5 x 1022
(Total 1 mark)
Q4. A gas containing doubly-charged ions flows to give an electric current of 0.64 A

How many ions pass a point in 1.0 minute?

A

B

2.0 x 10
4.0 x 10"
1.2 x 102°
2.4 x 10%

(Total 1 mark)

Q5. Which is equivalent to the ohm?

A

B
C
D

JC2s o
JC?s o

-

o
w

(Total 1 mark)



Q6. What is a unit for potential difference?
A AQ =
B CcJ -
Cc JA s =

D WA =

(Total 1 mark)

Q7. The diagrams show a battery connected to networks of ideal diodes and resistors.

In which circuit will a charge flow in the battery?

5%
C 1%

A ‘\._::'

-

O

D l-_}

(Total 1 mark)



10 Minutes on: 40 |-V Graphs

Q1. Which row shows the resistances of an ideal ammeter and an ideal voltmeter?
Ideal ammeter Ideal voltmeter
A infinite infinite
B infinite zero
C zero infinite
D zero zero

(Total 1 mark)
Q2. A voltmeter is used to measure potential difference for a component X.

Which row gives the position and ideal resistance for the voltmeter?

Position Ideal resistance
A in series with X infinite
B in series with X zero
c in parallel with X infinite
D | in parallel with X zero
(Total 1 mark)
Q3. The graph shows the current—voltage (/-V) characteristics of a filament lamp.
12
10
8
I/mA 6
4
2
0
0 2 4 6 8 10
v/v

What is the resistance of the filament when the potential difference (pd) across it is 4.0 V?

A 500 Q
B 1700 Q
C 2000 Q
D 6000 Q

(Total 1 mark)



Q4.

A resistor and diode are connected in series with a variable power supply as shown in the

diagram.

hoti—

Which best shows the characteristic for the combination of the resistor and diode?

current

A

current

potential difference

o

L

-

O O o) >
=
R E R -

-

potential difference

B
current
0 —
0 potential difference
D
current
0 —
0 potential difference

(Total 1 mark)



Q5. Which is the current—voltage characteristic graph for a filament lamp up to its working voltage?

A B
current current
0 voltage 0 voltage
C D
current current
0 voltage 0 voltage

A [2] c [=]
B [<] D[]

(Total 1 mark)

Q6. The table shows corresponding values of potential difference J” and current I for four electrical
components A, B, C and D.
A B Cc D
Viv | IIA 1A 1A 1A
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

Which component is an ohmic conductor with the greatest resistance?

: c

o >

o] [o
O

L

(Total 1 mark)



Q7. The graph shows how the potential difference V across an electrical component varies with
current 7 in the component.

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

v | EENSENEEEE NEn
V3

z A e R WP 2N W W

V]"_—"_"— __7‘__/,

_-:—/// / ]

What is the resistance of the electrical component when the current in the component is L?

74! I

Vs -V
S
s o [=]
L—1
c 7 =]
I
: ]

L—1L



10 Minutes on: 41 Resistivity

Q1. 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?

A e -

N
M~

vy)
=2
e
~ |~
I

—

(@]
)
3[R

-

O

[

H

E

(Total 1 mark)

Q2. A metal wire has a length / and a cross-sectional area 4. When a potential difference 7 is applied
to the wire, there is a current 7 in the wire.

What is the resistivity of the wire?

1A

A — -
o =
VA

B v
Il
Il

c 1
VA
Vi

D - -
= =

(Total 1 mark)
Q3. A wire has a resistance R.

What is the resistance when both the length and radius of the wire are doubled?

A

L.

B

-

N |

-

(@]
N
=]
o [of o] [o

(Total 1 mark)



Q4. Which graph shows how the resistance per unit length r of a wire varies with diameter D of the
wire?

r F ¥ ¥

(Total 1 mark)

Q5. When a constant potential difference (pd) is applied across the ends of a uniform wire there is a
current 7 in the wire.

The wire is replaced by one made from the same material, but of double the length and double
the diameter. The same pd is applied across the ends.

What is the new current?

A 41
B 21

O
B~ N~
o] [¢

(Total 1 mark)

Q6. A solid copper cylinder has a volume 1.3 x 10~ m3 and length 15 cm. Copper has a resistivity of
1.7 x 107% Qm.

What is the resistance between the two ends of the copper cylinder??

A 2.9x10%Q
B 2.0x10%0Q
C 20x10°0Q
D 29x102 Q

(Total 1 mark)



Q7. A copper wire of length 1.3 m has a resistance of 0.70 Q.
The wire has a diameter of 0.50 mm

Calculate the resistivity of the copper in the wire.

A 1.1x10°Qm
B 1.1%x 107 Qm
Cc 21 %107 Qm
D 42x107Qm

(Total 1 mark)

10 Minutes on: 42 Resistance and Temperature

Q1. Which graph shows the variation of the resistance with temperature for an ntc thermistor?
A B
resistance resistance
0 20 40 60 80 100 0 20 40 60 80 100
temperature / °C temperature / °C
C D
resistance resistance
0 20 40 60 80 100 0 20 40 60 80 100
temperature / °C temperature / °C
A c
: D

(Total 1 mark)



Q2.

When the temperature of a copper wire increases, its ability to conduct electricity

A remains the same.
B increases.
C decreases.
D remains the same at first and then increases.

(Total 1 mark)

Q3 Which statement about superconductors is correct?
A When a material becomes a superconductor, its resistivity is almost zero.
B Thg temperature at which a material becomes a superconductor is called the
critical temperature.
c Whgn current passes through a superconductor the pd across it becomes a
maximum.
D Copper is a superconductor at room temperature.
(Total 1 mark)
Q4. Superconductors are used to
A increase the strength of electricity cables.
B make light dependent resistors.
C produce strong magnetic fields.
D increase the rate of heat energy transfer.
(Total 1 mark)
Q5. A superconductors has a critical temperature.
Which graph shows the variation of resistivity p with temperature T for this superconductor?
A B Cc D
P iz P P
P __—
%0 6. r % 0. 7% 0. r % 0, I

P
e

o >
o] [o]

o
o] [o]

(Total 1 mark)



Q6 A cable consists of superconducting wires attached in parallel to a steel wire.

superconducting wires

steel wire

What is the purpose of the steel wire in the cable?

A toincrease the critical temperature of the superconductor
B to increase the strength of the cable
C to reduce the resistance of the cable when it is superconducting
D to reduce the currentin the cable
(Total 1 mark)
Q7. A circuit consists of a cell, a thermistor, a fixed resistor and two ammeters.

|
|I

—(A)—CF—

@I—l

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?

Current in ammeter A, Current in ammeter A;
A Decreases Unchanged
B Decreases Increases
C Increases Decreases
D Increases Unchanged

(Total 1 mark)



10 minutes on: 43 Resistors in Series and Parallel

Q1. Which resistor arrangement has the greatest value of resistance?

20) 40 3Q 4Q

o Q P 1—T Yoo
o) ) EEY —o Q

e o5 o}

T —
3Q2 2Q
A B
20 3Q 2Q

P r—o Q Po———r 9
3Q
4Q

4Q

(Total 1 mark)

Q2. The diagram shows a network of resistors connected between the terminals P and Q.

The resistance of each resistor is shown.

R

Po g 1 .

4R 3R 6R
R

Qo : [ | :

| I

What is the effective resistance between P and Q7?
A R (o]
B 2R [o]

c 3R (o]

D

4R c

9] [o] [o] [

(Total 1 mark)



Q3. Resistors of resistance R, R and 3R are connected as shown.

R
———— R ——
3R
What is the resistance of the arrangement?
3R
A *
7R
B =
R
c i
6R
D o
(Total 1 mark)
Q4. The table shows the resistivity, length and cross-sectional area of wires P and Q.
resistivity length cross-sectional area
wire P p L A
wire Q P L é
4 2

The resistance of wire P is R.

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

A

B

R

9
R
3

N

R

3

3R
2

Q9 E

o

—

L

(Total 1 mark)



Q5.

Q6.

The two resistors shown are both uniform cylinders of equal length made from the same
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?

A

4R
5

3R
4R

5R

o

-,

—

8 EE

L

The current in the cell is 10 A as shown.

—{4.00}—

200

1<

1.0Q

‘l
|
10A |

What is the current in the 2.0 Q resistor?

A

B
Cc
D

0.35A

2.86 A

3.50 A

714 A

-

-

-]

]

(Total 1 mark)

(Total 1 mark)



Q7.

Q1.

The combined resistance of n identical resistors connected in parallel is R,.

Which statement correctly describes the variation of R, as n increases?

A R, decreases linearly as n increases
B R, decreases non-linearly as n increases
C R, increases linearly as n increases
D R.increases non-linearly as n increases

(Total 1 mark)
10 minutes on: 44 Series and Parallel Circuits

The diagram shows the currents in a set of wires.

2A 4A
\ N
X 3A
L 4 ® <
/N
4A 1A

What is the magnitude of the current at X?
A zero o
2A o

3A =

o O W

6A -

(Total 1 mark)



Q2. The diagram shows part of a circuit and the currents in the circuit.

|
P
2A
10Q
4 A
QZOQ

What is the potential difference between point P and earth?

A 60 V
B 100 V
c 120 V
D 140 V

(Total 1 mark)

PTO



Q3. The graph shows the current—voltage (/-)’) characteristics for two components.

13

14

.....

w e e
e e s e /
W) cEdSEdSEESEEREERERASRSRRRRREARHSEIREHSEER7AERES

10

I/ mA

10 11 12

Viv

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 7.9 mA
B 14.5 mA

Cc 15.8 mA

D

23.0 mA



Q4.

Q5.

Two cylindrical wires P and Q are of equal length and made of the same material.
The diameter of P is greater than that of Q.

P and Q are connected in series and the ends of this arrangement are connected to a power
supply.

P Q

Which two quantities are the same for P and Q7

A potential difference across wire resistivity
B resistivity current
C current resistance
D resistance potential difference across wire

(Total 1 mark)

In the circuit shown, a potential difference of 3.0 V is applied across XY.

6Q 2Q
—L | ]

Xo oY
50 30
— ] L]

What is the current in the 5 Q resistor?

A 0.38 A -

B 0.60 A -

C 0.75 A o

D 27A o

(Total 1 mark)



Q6. The circuit shows a cell with negligible internal resistance connected in a circuit with three
resistors, an ammeter and a voltmeter.

10 Q 10 Q

—

H

Ii

Which row shows the readings on the ammeter and voltmeter?

Current/ A Voltage / V
A 0.075 0.75
B 0.075 1.50
c 0.150 0.75
D 0.150 1.50
(Total 1 mark)
Q7. The battery in this circuit has an emf of 4.2 V and negligible internal resistance.
42V

-1

10 Q _/ 40 Q

/\ 40 Q

v

N

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

-]

Open Closed
A oV 21V
B 42V 21V
Cc oV 1.4V
D 42V 1.4V

o] B [ [o

LS

(Total 1 mark)



10 minutes on: 45 Potential Dividers Basics

Q1. In this resistor network, the emf of the supply is 12 V and it has negligible internal resistance.
2Q 3Q
12 V power supply X Y
1Q 1Q

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

A oV
B 1V
Cc 3V
D 4V

(Total 1 mark)

Q2. In the circuit shown below, each of the resistors has the same resistance.

w u

L F——"1 F—— I

A voltmeter with very high resistance is connected between two points in the circuit.

Between which two points of connection would the voltmeter read zero?

A Qand U
B Pand T
C Qand W
D Sand U

(Total 1 mark)



Q3. The potential difference between points Xand Y is V.

10Q 10Q p 100

What is the potential difference between P and Q?

A zero

%
B 3
c 4
2
D ?V
(Total 1 mark)
Q4. 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 24.

30V

=l

O
What is the reading on the voltmeter?

A 10V c 20V
B 15V D 24V

(Total 1 mark)



Q5.

The circuit shown is used to supply a variable potential difference (pd) to another circuit.

6V
O O
5Q 10 Q
Q C
O
variable pd

Which graph shows how the pd supplied } varies as the moving contact C is moved from

position P to position Q?

VIV

[T

P 2 Q
VIV
6
5

P c Q
A (2]
B [=]
c [2]
D [=]

VIV
= Q
B
17A%
6 _
2 n
P Q
D

(Total 1 mark)



Q6. Resistors X and Y are connected in series with a 6.0 V battery of negligible internal resistance.

R
X has resistance R and Y has resistance E

A voltmeter of resistance R is connected across Y.

What is the reading on the voltmeter?

A 00V c 3.0V
B 15V D 45V

(Total 1 mark)

Q7. The diagram shows a 12 V battery connected to a resistor of resistance R. The voltmeter reads 10
V when the switch is closed.

R

[ 1
|

What is the internal resistance r of the battery?

A R
S
c SR
D 6R

(Total 1 mark)



10 minutes on: 46 Sensing Circuits

Q1.
The figure shows a light dependent resistor ‘
(LDR) and fixed resistor R connected in i
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?
R
LDR
O,
Ammeter reading Voltmeter reading
A decreases increases
B decreases decreases
Cc increases increases
D increases decreases
(Total 1 mark)
Q2. In the circuit shown in the diagram the cell has negligible internal resistance.

|
®

What happens to the reading of both meters when the resistance of R is decreased?

Reading of ammeter Reading of voltmeter
A increases increases
B increases decreases
C decreases increases
D unchanged decreases

(Total 1 mark)



Q3. The diagram shows a temperature-sensing circuit.

Ty
e

®

The temperature of the thermistor is decreased.

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

Ammeter reading Voltmeter reading
A increases increases
B increases decreases
C decreases decreases
D decreases increases
(Total 1 mark)
Q4. In the circuit below, the voltmeter reading is zero.
I
| I
P Q
| — . | —
I L
[ ]
] i {77
R T

When the temperature of the thermistor T is increased, the voltmeter reading changes.

Which change to the circuit will restore the voltmeter to zero?

A areduction in the emf of the cell
B a reduction in the resistance of P
¢ anincrease in the resistance of Q
p a reduction in the resistance of R

(Total 1 mark)



Q5. A circuit consists of a cell, a thermistor, a fixed resistor and two ammeters.

|
II

—(A)—C7—
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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?

Current in ammeter A, Current in ammeter A;
A Decreases Unchanged
B Decreases Increases
C Increases Decreases
D Increases Unchanged
(Total 1 mark)
Q6. A voltmeter has a resistance of 4.0 kQ and reads 1.0 V for every scale division on the meter.

A power supply of emf 20 V and negligible internal resistance is connected across this
voltmeter and a thermistor in series. The voltmeter reads two divisions.

What is the value of the thermistor?

A 44 kQ
B 36 kQ
c 4.4 kQ
D 3.6 kQ

(Total 1 mark)

Q7. A potential divider circuit consists of a battery connected across a thermistor and variable
resistor in series.

Which of the following causes the potential difference (pd) across the thermistor to increase?

A increasing the temperature of the thermistor
B increasing the resistance of the variable resistor
C reducing the emf of the battery
D adding a resistor across the variable resistor

(Total 1 mark)



Q1.

Q2.

10 minutes on: 47 EMF and Internal Resistance

The cell in the circuit has an emf of 2.0 V. When the variable resistor has a resistance of 4.0 Q,
the potential difference (pd) across the terminals of the cell is 1.0 V.

e

What is the pd across the terminals of the cell when the resistance of the variable resistor is 12
Q?

A 0.25V
B 0.75V
c 1.33V
D 1.50 V

(Total 1 mark)

The cell in the following circuit has an emf of 2.0 V and an internal resistance of 1.0 Q.

A 0.4 Q
B 1.0 Q
C 200
D 400

(Total 1 mark)



Q3. A student investigates how the potential difference V across the terminals of a cell varies with the
current / in the cell.

A B

4 v

00 i 00 |
Cc D

4 4

00 l 06 ;

Which graph correctly shows how V varies with /?
A

o O W

(Total 1 mark)

Q4. A battery is connected to a 10 Q resistor and a switch in series. A voltmeter is connected across
the battery. When the switch is open (off) the voltmeter reads 1.45 V. When the switch is closed
the reading is 1.26 V.

What is the internal resistance of the battery?

A 0.66 Q
B 076 Q
c 130
D 15Q

(Total 1 mark)



Q5. In the circuit below, the potential difference across the light emitting diode (LED) is 1.8 V when it is
emitting light. The current in the circuit is 20 mA.

%
S 1
L] R
What is the value of the resistor R?
A 80 Q
B 90 Q
c 150 Q
D 160 Q
(Total 1 mark)
Q6. In the circuit shown, the cell has an emf of 12 V and an internal resistance which is not negligible.

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.

What is the new reading on the ammeter?

A 14 A
B 17A
C 20A
D 2.4 A

(Total 1 mark)



Q7. In the circuit, the reading of the voltmeter is V.

%4
When the switch is closed the reading becomes E

O

I| 0\0—

00 |
| 20Q |

What is the internal resistance of the cell?

A 0330
B 0.67 Q
c 400
D 6.0 0

(Total 1 mark)

10 minutes on: 48 Cells in Series and Parallel

Q1. 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.

24Q
What is the current in the 2.4 Q resistor?
A 038A Cc 0.75 A
B 047A D 0.94 A

(Total 1 mark)



Q2.

Three identical cells, each of emf 1.5 V and internal resistance 6.0 Q, are connected to resistor R.

The resistance of Ris 6.0 Q.

What is the current in R?

O O W

0.19A

0.25A

0.56 A

0.75 A

-

-]

]

]

(Total 1 mark)



0.6 Q.

1.5V and an internal resistance r =

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

Three cells each have an emf ¢

Qs.
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(Total 1 mark)



Q4. Three identical cells, each of internal resistance R, are connected in series with an external
resistor of resistance R. The current in the external resistor is /. If one of the cells is reversed in
the circuit, what is the new current in the external resistor?

I
A !
4]
B u
I
¢ !
21
D z
(Total 1 mark)
Q5. A resistor of resistance R and three identical cells of emf E and internal resistance r are

connected as shown.

What is the current in the resistor?

3E

A GR+1)
9E

B (BR+1)

c E

: 3

(Total 1 mark)



Q6. A cell C of negligible resistance and a switch are in series with a resistor R. The switch is moved
to the on (closed) position for a time .

Which change reduces the amount of charge flowing through R in time #?

C

R
—
A add an identical cell in parallel with C
B add an identical cell in series with C
C add a second resistor in series with R
D add a second resistor in parallel with R
(Total 1 mark)
Q7. A circuit consists of two identical cells, a resistor, an ammeter and a voltmeter. The cells each

have an emf of 3.0 V and the resistor has a resistance of 12 Q

The cells have negligible internal resistance.

JLE
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Which row shows the readings on the voltmeter and ammeter?

Voltage / V Current/ A
A 3.0 0.25
B 3.0 0.50
c 6.0 0.25
D 6.0 0.50

(Total 1 mark)



10 minutes on: 49 Electrical Energy

Q1. What quantity is measured in kW h?

A charge

B current
Cc energy
D power
(Total 1 mark)
Q2. A battery of negligible internal resistance and an emf of 12V is connected in series with a heating

element. The heating element has a resistance of 6.5 Q when in operation.

What is the energy transferred by the heating element when operating for 5 minutes?

A 111J
B 390 J
Cc 6650 J
D 23400J
(Total 1 mark)
Q3. The cell in the following circuit has an emf (electromotive force) of 6.0 V and an internal resistance

of 3.0 Q. The resistance of the variable resistor is set to 12 Q.

‘6AOV
1 | —

-

How much electrical energy is converted into thermal energy within the cell in 1 minute?

A 0.48 J
B 29
c 45 J
D 144

(Total 1 mark)



Q4. An electric motor lifts a load of weight ¥ through a vertical height / in time .

The potential difference across the motor is 7 and the current through it is /.

What is the efficiency of the motor?

Wht
A - -
o B
VI
B —_— -
T Bl
c wh
VIt
VIt
D —_— o
o Bl
(Total 1 mark)
Q5. 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?

A 6.5 kJ
B 24 kJ
c 400 kJ
D 24 kJ

(Total 1 mark)

Q6. Which is equivalent to the ohm?

A JC2s
B JC2s
C Js
D Js™

(Total 1 mark)



Q7. In the circuit shown, V is a voltmeter with a very high resistance. The internal resistance of the
cell, r, is equal to the external resistance in the circuit.

i | y i switch S

Mo o . o s o s

resistance = r

1
| SUVRVURTOPOTOTO |

external resistance

Which of the following is not equal to the emf of the cell?

A

the reading of the voltmeter when the switch S is open

the chemical energy changed to electrical energy when unit charge
passes through the cell

twice the reading of the voltmeter when the switch S is closed

the electrical energy produced when unit current passes through the cell

J

v

u

(' (A (A [

(Total 1 mark)



10 minutes on: 50 Electrical Power

Q1. Which pair of graphs shows the variation of power dissipated with current, and the variation of
power dissipated with voltage, for a resistor of constant resistance?

A
power power
dissipated dissipated
current voltage
B
power power
dissipated dissipated
current voltage
C
power power
dissipated dissipated
current voltage
D
power power
dissipated dissipated
current voltage
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Q2. Which is a unit of power?

A c2Qs
B JCs
c VCs
D V20
(Total 1 mark)
Q3. A pd Vis applied across a resistor. Another identical resistor is then connected in series with it

and the same pd V' is applied across the combination.

Which statement is incorrect?

A The total resistance is doubled. -
B The pd across one resistor isg -

C The current in the resistors is halved. -

D The power dissipated in one resistor is halved. -

(Total 1 mark)

Q4. A mobile phone operates at a constant power of 200 mW
It has 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
B 48 hours
Cc 120 hours
D

140 hours -

(Total 1 mark)

Q5. 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 26 C
B 1.6 kC
c 2.7 kC
D 6.5 kC

(Total 1 mark)



Q6. A cell of negligible internal resistance is connected to a resistor and a lamp in parallel as shown.

32A

10 Q
b

&

What is the power dissipated by the lamp?

A 14 W
B 16 W
Cc 24 W
D

38 W

(Total 1 mark)

Q7. A power of 100 kW at a potential difference of 10 kV is transmitted to a load resistor through
cables of total resistance 5.0 Q.

What is the power loss in the cables?

A 50 W
B 0.5 kw
c 100 kW
D 20 MW

(Total 1 mark)



