4.3. ELECTRIC CIRCUITS

4.3 Electriccircuits

01.0625_s20_qp 61 Q:2
A student determines the resistances of some filament lamps.

Fig. 2.1 shows the first circuit she uses.

power supply

0 © O
®
L,
V)
N\,
Fig. 2.1
(a) (i) Record the potential difference V, across the lamp L,, as shown on the voltmeter in
Fig. 2.2.
L] L]
Fig. 2.2 Fig. 2.3

V= Vv 1]

%
(iii) Calculate the resistance R, of the filament of lamp L,. Use the equation R, = T1 Include
the unit. 1
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(b) The student disconnects the voltmeter. She connects lamp L, in series with lamp L,. She
connects the voltmeter across lamp L.

She measures the current I, in the circuit and the potential difference V, across lamp L,.

<

The student disconnects the voltmeter. She connects lamp L, in series with lamps L, and L.
She connects the voltmeter across lamp L.

She measures the current I in the circuit and the potential difference V; across lamp L.

L= 026A ...
— 1.2V
V=
: , . Va
Calculate the resistance R, of the filament of lamp L,. Use the equation R, = —=.
3

(c) Calculate R, + R, + R,. Give your answer to a suitable number of significant figures for this
experiment.

(d) Some students make suggestions about the results of the experiment.
Suggestion A: R, + R, + R; should be equal to 3 x R,.
Suggestion B: R, + R, + R should be less than 3 x R,.
Suggestion C: R, + R, + R; should be greater than 3 x R,.

State which suggestion A, B or C agrees with your results. Justify your answer by reference
to your results.

statement ........coooiiiiii
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4.3. ELECTRIC CIRCUITS

(e) Draw a circuit diagram to show the circuit used in part (b) with all three lamps connected in
series.

(3]

[Total: 11]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

02. 0625 s20_qp_ 63 Q:2

Some students investigate a circuit containing different combinations of resistors.
Part of the circuit they are using is shown in Fig. 2.1.

power supply

| O [, Dy |

Fig. 2.1
(a) (i) On Fig. 2.1, complete the circuit to show:
* an ammeter connected to measure the current in the circuit
* a voltmeter connected to measure the potential difference (p.d.) across terminals
P and Q.
(2]

(i) Astudent measures the potential difference V, across terminals P and Q and the current
I, in the circuit.

Fig. 2.2 Fig. 2.3

Read the values of V, and I, shown on the meters in Fig. 2.2 and Fig. 2.3.
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4.3. ELECTRIC CIRCUITS

(iii) Calculate a resistance R, using your values from (a)(ii) and the equation R, = + .

(b) The student connects two resistors in series between terminals P and Q, as shown in Fig. 2.4.

—

P Q
Fig. 2.4
He measures the potential difference V, across terminals P and Q and the current I, in the
circuit.
- 27
Vo = i S \%
- 0.26
Iy= A
Calculat istance R, using th | d th tion R Y2
alculate a resistance R, using these values and the equation R, = I,x2)"
Ry = e [1]
(c) The student connects the two resistors in parallel between terminals P and Q, as shown in
Fig. 2.5.
 —
L
3 ' Q

—

Fig. 2.5

He measures the potential difference V,; across terminals P and Q and the current I, in the
circuit.

Vi = oo 23 ) v
- 0.94
Ty = T A
V, % 2)
Calculate a resistance R, using these values and the equation R, = T
3
Ry = e [1]

Powered by Acel GCSE



CHAPTER 4. ELECTRICITY AND MAGNETISM

(d) Another student suggests that R,, R, and R, should be equal.
State whether your results support this suggestion. Justify your statement with reference to
your results.

statement

(e) (i) A student wants to determine R, by using a potential divider to vary the potential
difference in the circuit. Draw the symbol for a potential divider.

(1]

(ii) Briefly explain how the use of a potential divider may give a more reliable value for R,
than using the procedure carried out in (a).

[Total: 11]
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4.3. ELECTRIC CIRCUITS

03. 0625 s19 qp_ 63 Q:3
Some students are investigating a circuit containing different resistors.

They are using the circuit shown in Fig. 3.1.

power supply
o

Fig. 3.1

(@) On Fig. 3.1, draw the symbol for a voltmeter connected to measure the potential difference vV
across resistor X. [1]

(b) A student connects the volimeter as described in (a) and measures the current I in the circuit
and the potential difference V across resistor X.

Fig. 3.2 Fig. 3.3

Read, and record in Table 3.1, the values of I and V shown on the meters in Fig. 3.2 and in
Fig. 3.3.
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CHAPTER 4. ELECTRICITY AND MAGNETISM

Table 3.1
resistor
combination 1t vi Rl
X
XandY 0.23 3.3
X, Yand Z 0.21 5.0

The student connects the voltmeter to measure the potential difference V across the
combination of resistors X and Y together and then X, Y and Z together.
Her readings are shown in Table 3.1.

Complete the headings in Table 3.1.
3]

(c) A student suggests that the current should remain constant when the voltmeter is used to
measure potential differences across the different combinations of resistors.
State whether the readings in Table 3.1 support this suggestion.
Justify your answer by reference to the readings.

5] = L] =] 0

(d) (i) Calculate, and record in Table 3.1, the resistance R of each combination of resistors.
Use the readings from Table 3.1 and the equation R= V.
I

[2]

(ii) For resistors in series, the total resistance of the combination is the sum of the individual
resistances.
Use your results from Table 3.1 to calculate the resistances R, and R, of resistors Y
and Z.
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4.3. ELECTRIC CIRCUITS

(e) (i) The circuit components are to be rearranged so that

« resistors X, Y and Z are in parallel
*  the ammeter will measure the current in the circuit
= the voltmeter will measure the potential difference across the resistors.

In the space below, draw a diagram of this circuit.

(2]

(ii) One student sets up the circuit as described in (e)(i).
She measures the current I, in the circuit and the potential difference V, across the
resistors.
She uses these values to calculate the resistance A of the resistors in parallel.

Use the student’s result and your result from Table 3.1 to compare R, with the resistance
Rg of the three resistors connected in series.
Tick the box next to the description that most closely matches the results.

| | R.=nR
| R.=10R,
|| 10R. =R

D None of these descriptions apply
(1]

[Total: 11]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

04. 0625 w19 qgp 61 Q:2
A student investigates the resistance of lamps.

She uses the circuit shown in Fig. 2.1.

power supply
0 o N

© &-r

Fig. 2.1

(a) She records the potential difference V, across the lamp L, and the current I, in the circuit.
The meters are shown in Fig. 2.2 and Fig. 2.3.

(i) Write down the meter readings.

] L]

Fig. 2.2 Fig. 2.3
V=
L=
3]

(ii) Calculate the resistance R, of the lamp L, using the equation R, = %

1

Ry = [1]
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4.3. ELECTRIC CIRCUITS

(b) The student connects a lamp L, in series with lamp L,.

She records the potential difference V., across lamps L, and L, and the current I, in the
circuit.

Calculate the combined resistance R, of lamps L, and L, connected in series, using the

equation R. :ﬁ.
I

(c) She connects a lamp L; in series with lamps L, and L,,.
She records the potential difference V/; across the three lamps and the current I in the circuit.

She calculates the combined resistance Rs.

V= e 2N,
L= o O7A oo
SR I % K * N,

A student suggests that the resistance R, of the three lamps connected in series should
be given by the equation R, = 3 x R,. State whether the results agree with this suggestion.
Justify your answer by reference to the results.

Powered by AcelGCSE
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CHAPTER 4. ELECTRICITY AND MAGNETISM
(d) Complete the circuit diagram in Fig. 2.4 to show:
* the three lamps connected in parallel
«  the voltmeter connected to measure the potential difference across the lamps
« avariable resistor connected to control the current in all three lamps.

power supply
o o

™~

®

Fig. 2.4
3]

[Total: 10]
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4.3. ELECTRIC CIRCUITS

05. 0625 _ml18 gp 62 Q:3

A student is investigating a circuit containing different lamps.
She is using the circuit shown in Fig. 3.1.

power supply
—0 0\ —

Fig. 3.1

(@ On Fig. 3.1, draw a voltmeter connected so that it measures the potential difference (p.d.)
across lamp X.

(1]

(b) The student uses the ammeter to measure the current in the circuit.

Fig. 3.2

Record the current I in the circuit, as shown in Fig. 3.2.
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(¢) (i) The student uses the voltmeter to measure the p.d. V, across lamp X and then
reconnects the voltmeter to measure the p.d. V,, across lamp Y.

Fig. 3.3 Fig. 3.4

Record the value of the p.d. V, across lamp X, shown in Fig. 3.3.

Vi = oot e
(1]
(ii) She then measures the p.d. Vg across both lamps in series.
.
Fig. 3.5
Record the value of the p.d. Vg across both lamps in series, shown in Fig. 3.5.
Vg = e 1]

Powered by AcelGCSE 14



4.3. ELECTRIC CIRCUITS

(iif) A student suggests that Vg should be equal to (Vy + V).
State whether the readings support this suggestion. Justify your statement with reference
to the results.
5] €2 1L 0 11T o | PSR

JUSTIFICATION .ot et e e et e e e e et ee e e e e s s bee e e aans

(2]

(d) Calculate the resistance R, of lamp X. Use the readings from (b) and (c)(i) and the
. Vi
equation R, = Ts .

(e) (i) The circuit components are to be rearranged so that
* |amps X and Y are connected in parallel
* the ammeter measures the current in lamp X only
¢ the voltmeter measures the p.d. across the lamps.

Draw a circuit diagram of this arrangement.

(2]

Powered by AcelGCSE
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CHAPTER 4. ELECTRICITY AND MAGNETISM
(i) The student sets up the circuit as described in (e)(i).
She measures and records the current in lamp X and the p.d. across the lamps.

She then calculates a new resistance R, for lamp X in this parallel circuit.

The student notices that lamp X is very bright in this parallel circuit, but it was dim in the
series circuit in (a).

Suggest how temperature affects the resistance of a lamp.
Justify your suggestion by reference to the value of A, from (d) and the value of R,.

[Total: 11]
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4.3. ELECTRIC CIRCUITS

06.0625_s18 qp 61 Q:2
A student is investigating resistance.

She uses the circuit shown in Fig. 2.1.
power supply

O (e, N

©

Fig. 2.1

(a) She measures the potential difference V, across the resistor R, and the current I in the
circuit.

Figs. 2.2 and 2.3 show the voltmeter and ammeter readings.

(i) Write down the readings shown on the meters in Figs. 2.2 and 2.3.

Fig. 2.2 Fig. 2.3

Powered by AcelGCSE
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(b)

(c)

(d)

CHAPTER 4. ELECTRICITY AND MAGNETISM

V.

(i) Calculate the resistance of the resistor R, using the equation R, = T

The student measures the potential difference across each resistor in turn. She calculates
values for the resistance R, and R, of the resistor R, and of the resistor R;. She records her
values as:

4.75Q

Ry = T
4.81Q

Ry= o L

State whether the results suggest that the three resistors have the same value of resistance.
Justify your statement by reference to the results.

6= 1 (=] 1 1= 0 ]

Calculate the combined resistance R of resistors R,, R, and R5 connected in series, using
the equation R = R, + R, + A;. Give your answer to a suitable number of significant figures
for this experiment.

The student checks her result by connecting the voltmeter across all three resistors connected
in series. Tick the potential difference reading you would expect to be closest to the reading
she obtains.

Vi

3

Vi

3V,

[1]
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4.3. ELECTRIC CIRCUITS

(e) Complete the circuit diagram in Fig. 2.4 to show

* the three resistors connected in parallel

* the voltmeter connected to measure the potential difference across the resistors

* a variable resistor connected to control the current in all three resistors.

power supply

O [e; N

Fig. 2.4

®

(3]
[Total: 11]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

07. 0625 w18 qp 62 Q:2
A student is investigating the power of two lamps.

o o O
A

X Y |

o
)

The circuit is shown in Fig. 2.1.

Fig. 2.1

(@) (i) Record the potential difference (p.d.) V. across the lamps and the current I in the circuit,
as shown in Fig. 2.2 and Fig. 2.3.
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4.3. ELECTRIC CIRCUITS

(b) The student connects the volimeter across lamp X only. She records the p.d. V,, across lamp
X and the current I in the circuit.

Vy = ST \'
L= oo 018 A

1.2

Vi = oo e v
0.18

Iy = e 08 s A

(i) Calculate the power P, produced by the lamp filament X using the equation Py = V, Iy,
and calculate the power P, produced by the lamp filament Y using the equation
Py, = W I,.

(if) State and explain briefly whether the two values for power P, and P, are the same
within the limits of experimental accuracy.

5] £2 1L 1 11T SRS

(c) The student repeats the experiment using two other lamps. She notices that one lamp is
dimly lit, but the other lamp does not light at all.

The p.d. V4 across the lamps is the same as in (b), but the current I in the circuit is
approximately half of the original value.

The student concludes that the filament of one of the lamps is broken.
State whether you agree with the student and give a reason for your answer.
] €= 1S3 01T 0 | P

102 T

Powered by AcelGCSE
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(d) Draw a circuit diagram to show the circuit in Fig. 2.1 rearranged so that:
e the lamps are connected in parallel
e avariable resistor is connected to control the total current in the circuit
« the ammeter will measure the total current in the circuit

e the voltmeter will measure the p.d. across the lamps.

3]
[Total: 11]
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4.3. ELECTRIC CIRCUITS

08. 0625 w17 qp_ 61 Q:1
A student is investigating resistance using the circuit shown in Fig. 1.1.

power
supply
o O

T~—

Fig. 1.1

(@) The student measures the potential difference V, across the resistor R, and the current I, in
the circuit. Figs. 1.2 and 1.3 show the voltimeter and ammeter scales.

Fig. 1.2 Fig. 1.3

(i) Write down the readings shown on the scales in Figs. 1.2 and 1.3.

) T . W
Ty =
(2]
- . . . : Vi
(i) Calculate the resistance R, of the resistor R, using the equation R, = I
1
Ry = [1]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(b) The student connects a resistor Rg in series with R,.

(c)

She measures the potential difference V, across the two resistors R, and Rg combined and
the current I, in the circuit.

Calculate the resistance R, of resistors R, and Rg combined in series, using the equation

%
12

R, =

The student connects a third resistor R in series with R, and Rg.

She measures the potential difference V; across the three resistors and the current I in the
circuit.

V= oo LA
0.13A
Iy=
(i) Calculate the resistance R, of resistors R,, Rg and R, combined in series, using the
on R Vs
equation R, = T3
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4.3. ELECTRIC CIRCUITS

(i) On Fig. 1.4, draw a line for the needle on the ammeter to show the reading of 0.13A.

(1]
Fig. 1.4

(d) Astudent suggests that R; = 3xA,.

(e)

State whether the results agree with this suggestion. Justify your answer by reference to the
results.

Another student suggests that the three resistors R,, Rg and R, each have the same value
of resistance.

Explain how you could use the circuit shown in Fig. 1.1 to check this suggestion.

Powered by AcelGCSE
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(f) Complete the circuit diagram in Fig. 1.5 to show:
¢ the three resistors connected in parallel
¢ the voltmeter connected to measure the potential difference across the resistors

* avariable resistor connected to control the current in all three resistors.

power
supply
Fig. 1.5

(2]

(g) The circuit in Fig. 1.5 could be used to determine the combined resistance of three resistors
connected in parallel.

Suggest a reason for connecting a variable resistor in the circuit.

[Total: 10]
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4.3. ELECTRIC CIRCUITS

09. 0625 w17 qp 63 Q:2
A student is investigating a circuit containing resistors.

She is using the circuit shown in Fig. 2.1.

power supply
° o~ __

Fig. 2.1

(@) On Fig. 2.1, show a voltmeter connected so that it measures the potential difference across
resistor X. [1]

(b) The student uses the ammeter to measure the current I in the circuit.

Fig. 2.2

Record the current I, as shown on the ammeter in Fig. 2.2.
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CHAPTER 4. ELECTRICITY AND MAGNETISM

() (i) The student uses the volimeter to measure the potential difference V,, across resistor X
and then reconnects it to measure the potential difference V,, across resistor Y.

Fig. 2.3 Fig. 2.4

* Record the value of the potential difference V,, across resistor X, shown in Fig. 2.3.

(i) She then measures the potential difference Vg across the combination of both resistors.

Fig. 2.5

Record the value of the potential difference Vg across the combination of both resistors,
shown in Fig. 2.5.
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4.3. ELECTRIC CIRCUITS

(iif) A student suggests that Vg should be equal to (Vy + W,).

State whether the readings support this suggestion. Justify your statement with reference
to the results.

S 1=] 011 o USSR
JUSTIFICATION .ttt et et e e te e eat e e e e e e e e rmeeeenee e e nnneeeanaean

(d) Calculate the resistance Ry of the combination of resistors, using the readings from (b)
and (c)(ii) and the equation

(e) (i) The circuit components are to be rearranged so that:
* resistors X and Y are in parallel
= the ammeter will measure the total current in the circuit
= the voltmeter will measure the potential difference across both resistors.

In the space below, draw a diagram of this circuit using standard electrical symbols.

Powered by AcelGCSE

29



CHAPTER 4. ELECTRICITY AND MAGNETISM

(i) The student sets up the circuit as described in (e)(i).

She measures and records the total current I; in the circuit and the potential difference
V; across the resistors.

I,=_081 A
Vo=_ 36 V

The resistance of two resistors connected in parallel is less than the resistance of the
same two resistors connected in series.

State whether the readings indicate that she has set up the circuit correctly.
Explain your answer.

S0 oo =TS (o o U PEPTTSRPOPRRRRN

EXPIANATION oottt ettt ee e e ettt e e e sttt e e e e e st e e e e e et tneaeeeaeabn e ae e e stnneaeaeeanns

[Total: 11]
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4.3. ELECTRIC CIRCUITS

10. 0625_s16_qp_ 63 Q:4
The class is investigating a circuit containing two lamps in series.

They are using the circuit shown in Fig. 4.1.

power supply
o o N

<A> P Q

& ®

Fig. 4.1

(a) On Fig. 4.1, use the standard symbol to show a voltmeter connected to measure the potential
difference (p.d.) across lamp P. [1]

(b) Record the current I in the circuit, as shown on the ammeter in Fig. 4.2.

Powered by AcelGCSE
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(c) Fig. 4.3 shows the readings on voltmeters connected to measure the potential difference
across each lamp.

lamp P lamp Q

Fig. 4.3

In Table 4.1, record the potential difference V; across lamp P and the potential difference V,
across lamp Q.

Table 4.1
lam potential observation of
P difference / V brightness
P Vo= very bright
Q Vior G not glowing

(1]
(d) Table 4.1 also shows the brightness of each lamp.
(i) A student thinks that, as lamp Q is not glowing, its flament must have broken.

State one piece of evidence from the results in (b) and (c) that shows this cannot be the
case.

(ii) The working potential difference for each lamp to be at its full brightness is 2.5V.

Suggest how the results for Vi and V, might help to explain the observations of the
brightness of the lamps.
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4.3. ELECTRIC CIRCUITS
(e) Calculate the total resistance R of the lamps in the circuit, using the equation

p=le* o).

He suggests that Vg should be equal to Vp + V, .

State whether the measurements support this suggestion. Justify your statement by reference
to the results.

[Total: 11]

11. 0625_w16_qp 61 Q: 4

A student is investigating resistors connected in parallel.
The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors.

You should:

* draw adiagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram),

«  explain briefly how you would carry out the investigation,

« draw a table or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings into the table.
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CHAPTER 4. ELECTRICITY AND MAGNETISM

[Total: 7]
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4.3. ELECTRIC CIRCUITS

12. 0625_s15_qp_ 61 Q:3
The class is investigating the resistance of lamp filaments in series and parallel circuits.
Fig. 3.1 shows the first circuit used.

power
supply
o O ~

D)
N\

Fig. 3.1

(a) (i) Write down the readings shown on the meters in Figs. 3.2 and 3.3.

Fig. 3.3

(i) Calculate the resistance Ry of the lamp filaments using the equation Rg =

« _‘US
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(b) The student rearranges the circuit so that
* the lamps are in parallel
* the ammeter will measure the total current in the circuit
» the voltmeter will measure the potential difference across the lamps.

(1) Draw a diagram of this circuit using standard circuit symbols.

(2]
(i) The student measures the potential difference Vj across the lamps and the current I, in
the circuit.
VA 2OV s
= ... N ...
. . | . A
Calculate the resistance A of the lamp filaments using the equation Ay = .
P
R = e
. Rg
(iii) Calculate the ratio ==>.
Re
R,
P (1]
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4.3. ELECTRIC CIRCUITS

. . . . R .
(c) A student wishes to investigate whether the ratio ﬁs for the two lamps is the same under all
conditions. P

(i) Suggest a variable that you could change in order to obtain further sets of readings.

[Total: 8]

Powered by AcelGCSE

37



CHAPTER 4. ELECTRICITY AND MAGNETISM

13.0625_s15 qp 62 Q:3
The class is investigating the resistance of lamps.

Fig. 3.1 shows the first circuit used.

power
supply
‘o) o ~

® & G

Fig. 3.1

(a) A student measures the potential difference V, across the lamps and the current I in the
circuit. The readings are shown in Figs. 3.2 and 3.3.

Fig. 3.2 Fig. 3.3

() Write down the readings shown on the meters.

Wte.d - With - Pa e sho Mmoo
o=
(2]
} . . . . Ve
(i) Calculate the resistance Ry of the lamp filaments using the equation A, = —.
P
Rp = o, [1]
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4.3. ELECTRIC CIRCUITS

(b) The student rearranges the circuit so that
* the lamps are in series
*  the ammeter will measure the total current in the circuit
» the voltmeter will measure the potential difference across all three lamps.

In the space below, draw a diagram of this circuit using standard circuit symbols.

(2]
(¢) The student measures the potential difference Vg across the lamps and the current Ig in the
circuit in (b).

/S 20V e
N . -.Y. S

. . . . Vg

Calculate the resistance Aq of the lamp filaments using the equation Rg = T

s

Ry = [1]

(d) (i) A student wishes to vary the current in the first circuit, shown in Fig. 3.1, using a variable
resistor.

In the space below, draw the standard circuit symbol for a variable resistor.

(1]

(ii) On Fig. 3.1, label with X a suitable position in the first circuit for a variable resistor used
to vary the current in all the lamps. [1]
[Total: 8]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

14. 0625 w15 gp 62 Q:3
The class is investigating the combined resistance of resistors in series and parallel arrangements.

The circuit is shown in Fig. 3.1.

power supply N\
° ° ™~ @
A B \% C
X¢— ] C 1T 1+
V)
N\,
Fig. 3.1

(a) (i) Record the potential difference V, across the resistors and the current I, in the circuit, as
shown in Figs. 3.2 and 3.3.
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4.3. ELECTRIC CIRCUITS

Vi

(i)) Calculate the combined resistance R, of the resistors using the equation R, = —.

L

(b) A student rearranges the circuit shown in Fig. 3.1. He follows these instructions:

Disconnect resistors A and B.
Connect together the resistors A and B in parallel.

Connect one side of this parallel combination to the resistor C at the point labelled Y in
Fig. 3.1.

Connect the other side of the parallel combination to the point labelled X in Fig. 3.1.

Do not make any other changes to the circuit.

On Fig. 3.4, complete the diagram of this new circuit using standard circuit symbols.

power supply ~
°© ° ™~ ),

Xe ®

Fig. 3.4
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(c) Using the new circuit, a student measures the potential difference V, across the three
resistors and the current I, in the circuit.

Vo= i R
L= 0894 e
. , . . . . v,
(i) Calculate the combined resistance R, of the resistors using the equation R, = T
2
Ry =
n G
(ii) Calculate the ratio —-.
R,
R
& 2]

(d) R, should equal 2 x R, when all three resistors are identical.

State whether the results indicate that the resistors are identical. Justify your answer by
reference to the results.

[Total: 9]
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4.3. ELECTRIC CIRCUITS

15.0625_w15_qp 63 Q:4

The class is studying the resistance of identical wires connected in parallel.

The circuit is set up as shown in Fig. 4.1, with a crocodile clip connected to the right-hand end of

wire A.

power supply

0 © O
®
)i U
L
wire A metre rule
wire B
wire C crocodile clips
Fig. 4.1

(a) On Fig. 4.1, use the appropriate symbol to show a voltmeter connected to measure the
potential difference across wire A. [1]

(b) In Table 4.1, write down the potential difference V and the current I for wire A as shown in
Figs. 4.2 and 4.3.

Fig. 4.2 Fig.4.3
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CHAPTER 4. ELECTRICITY AND MAGNETISM

Table 4.1
wire VIV A
combination
A only
AandB 29 0.77
in parallel
A BandC 26 0.98
in parallel

(1]

(c) The other crocodile clips are used, first to connect wires A and B in parallel, and then wires
A, B and C in parallel. The readings for each circuit are shown in Table 4.1.

On Figs. 4.4 and 4.5, draw arrows to show the meter readings for the circuit in which wires
A and B are connected in parallel.

Fig. 4.4 Fig. 4.5
[1]

(d) Calculate, and record below, the resistance R of each wire combination, using the equation
R= }_/ :

resistance of wire A Fu’1 S e

resistance of wires A and B in parallel R, =

resistance of wires A, B and C in parallel R, =
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4.3. ELECTRIC CIRCUITS

(e) (i) A student suggests that when 2 identical wires are connected in parallel, their resistance
should be equal to 1/2 of the resistance of a single wire.

State whether your findings agree with this suggestion.
Justify your answer by reference to your results, giving values to support your justification.

statement

(2]

(ii) Use your results to suggest the relationship that should exist between R; and R,.
....................................................................................................................................... [1]
[Total: 9]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

16. 0625 _wl4 qp 63 Q:5
Some IGCSE students are finding the resistance of a lamp in two different electrical circuits.
(a) Circuit 1 is shown in Fig. 5.1.
circuit 1

power supply
0 ©

;

L
—®

@

Fig. 5.1

On Fig. 5.1, draw a voltmeter connected to measure the potential difference across lamp L.

(1]
(b) The switch is closed.

Fig. 5.2 shows the readings on the voltmeter and ammeter measuring the potential difference
and the current for lamp L.

Fig. 5.2

Read, and record in Table 5.1, the potential difference V and the current I.
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4.3. ELECTRIC CIRCUITS

(c¢) The circuit is reconnected as shown in Fig. 5.3.

(d)

Table 5.1
circuit v/ I/ B/ appearance of
lamp L
1 bright
2 0.91 0.12 dim

circuit 2

power supply
o O

The potential difference V and the current I for lamp L in this circuit are shown in the table.

®

N
&

Fig.5.3

R-Q—

(i) Using the equation R = lT/ calculate and record in the table the resistance R of lamp L

when connected in each circuit.

(ii) Complete the column headings in the table.

[4]

A student suggests that, as the same lamp L is used throughout the experiment, its resistance
in each circuit should be the same.

State whether the findings agree with this idea. Justify your answer by reference to the results.

LY =1 (=1 0.0 1= o | PP
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(e) Theory suggests that the resistance of a lamp increases when its temperature rises.

Explain whether the observations in Table 5.1 support this.

(f) It is possible to change the current in this type of experiment by using a variable resistor
rather than rearranging the circuit.

In the space below, draw a circuit with a power supply, a lamp, an ammeter and a variable
resistor used for this purpose.

(2]
[Total: 9]
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4.3. ELECTRIC CIRCUITS

17.0625_s13_qp_ 62 Q:3
The IGCSE class is investigating resistor combinations in circuits.

The first circuit used is shown in Fig. 3.1.

power
supply
0 o ~—_

®

lamp 1 lamp 2 lamp 3

10—

()
Y

Fig. 3.1
A student measures the potential difference V, across lamp 1 and the current I in the circuit.

(@) (i) Using Fig. 3.2, record the student’s readings.

2 3 04 06
1 4 0.2 0.8
0 \% 5 0 1.0
Fig. 3.2

VT

I= e,

[2]

(i) Calculate the resistance R, of lamp 1 using the equation R, = %

Ry = i, [1]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(b) The student uses the voltmeter to measure the potential difference V., across lamp 2,
and the potential difference V,; across lamp 3.

(i) Using Fig. 3.3, record the student’s reading of V,,

Fig. 3.3

Fig. 3.4

(c) Calculate the total potential difference V. across the three lamps using the equation
Vo=V, +V,+ V.
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4.3. ELECTRIC CIRCUITS

(d) The student rearranges the circuit so that the lamps are in parallel with each other and
the ammeter is connected to measure the total current I in the circuit.

He connects the voltmeter to measure the potential difference V,, across the lamps.

In the space below, draw a circuit diagram of this new circuit using standard symbols.

(2]

(e) The student measures the potential difference V, and the current I, and calculates the
total resistance R;, of the lamps arranged in parallel.

The student suggests that R, should be equal to %

State whether the results support this suggestion and justify your answer by reference
to the results.
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(f) Another student suggests that R, should not be equal to % because the lamp filaments

are hotter when the lamps are connected in parallel than when the lamps are connected
in series.

State one piece of evidence, that you would see during the investigation, that shows
that the lamp filaments are hotter in the parallel circuit.

[Total: 9]
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4.3. ELECTRIC CIRCUITS

18. 0625_s13_qp 63 Q:3

Students in the IGCSE class are investigating the resistance of electric circuits with parallel
branches.

The apparatus has been set up as shown in Fig. 3.1.
power

supply
——0 o ~

circuit 1 QD

® ¥

Fig. 3.1

The current in the circuit and the potential difference across the combination of lamps
connected between A and B are to be measured.

(a) On Fig. 3.1, draw the symbol for a voltmeter, connected to measure the potential
difference V between A and B.
(1]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(b) The values of potential difference V across AB and current I for circuit 1 are recorded

in Table 3.1.

The lamps are then reconnected as shown in Fig. 3.2 and then Fig. 3.3 and the

experiment is repeated.

power
supply
o o© ~

circuit 2 (A)

Fig. 3.2

power
supply
O O

circuit 3 Q)
A R R~ B
X

Fig. 3.3

(i) Calculate, and record in the table, the total resistance R of each combination of

lamps, using the equation R = v

I
(2]
(ii) Complete the column headings in the table. [1]
Table 3.1
circuit v/ I/ R/
1 1.81 0.70
2 1.76 0.22
3 1.72 0.44
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4.3. ELECTRIC CIRCUITS

(c)

(d)

If each of the lamps had the same resistance, the total resistance of the lamps in
circuit 3 would be twice the total resistance of the lamps in circuit 1.

State whether the results in the table show this to be the case. Justify your answer by
reference to the results.

LY e= (= 1= L S

An IGCSE student wants to measure the potential difference across the lamp marked
L in circuit 2.

On the diagram for circuit 2, Fig. 3.2, show how a voltmeter should be connected to
measure this potential difference. [1

[Total: 7]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

19. 0625_w13_qp_61 Q:3
The IGCSE class is investigating the power of lamps in a circuit.

Fig. 3.1 shows the circuit used.

power
supply
o © N
Y Ia§1 Ia&Z Ia@?: aQ
N\
D
Fig. 3.1

(a) A student measures the potential difference V, across lamp 1 and the current I in the
circuit. The meters are shown in Fig. 3.2.

04 06

4 5 6
0.2 0.8

Fig. 3.2

(i) Write down the readings shown on the meters in Fig. 3.2.

(i) Calculate the power P, of lamp 1 using the equation P, = IV,.
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4.3. ELECTRIC CIRCUITS

(iii) The student reconnects the voltmeter to measure the potential difference V, across
lamp 2 and then V,, across lamp 3.

Write down the readings shown on the meters in Figs. 3.3 and 3.4.

34567 34567

(iv) Calculate the power for each lamp using the equation P =TV

- The student connects the voltmeter across the three lamps and records the potential
difference. He calculates the power P.

Another student suggests that P should be equal to P.

State whether the results support this suggestion and justify your answer by reference
to the results.

2
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(c) (i) Draw a circuit diagram, similar to that in Fig. 3.1, to show:

« avariable resistor in series with the power supply,
«  three lamps in parallel with each other between P and Q,
« a voltmeter connected to measure the potential difference across the lamps.

Use standard symbols.

(2]
(ii) State the purpose of the variable resistor in this circuit.

[Total: 9]
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4.3. ELECTRIC CIRCUITS

20. 0625 _s12_qp 63 Q:3
The IGCSE class is investigating resistor combinations in circuits.

The first circuit used is shown in Fig. 3.1.

power
source

—— o~ —

®

)
N\

Fig. 3.1

(a) A student measures the potential difference V, across the resistors and the current I, in
the circuit. The readings are shown in Figs. 3.2 and 3.3.

Fig. 3.3
(i) Record the potential difference V, and the current I,.
V=

L= oo
Powered by AcelGCSE 5¢3]



(b)

(c)

(d)

CHAPTER 4. ELECTRICITY AND MAGNETISM

(ii) Calculate the total resistance Ry of the combination of the two resistors arranged in

parallel using the equation R, = }/1
1

(ifi) Calculate 4R;.

The student rearranges the circuit so that the two resistors are connected in series and
the voltmeter is connected to measure the potential difference across both resistors.

The new potential difference and current readings are V,=1.9V and I, = 0.08 A.
Calculate the total resistance Rg of the combination of the two resistors arranged in

. , . V.
series using the equation R, = 1_2
2

Theory suggests that Ry = 4R, if the two resistors have the same value. State whether
your results indicate that the resistors have the same value. Justify your answer with
reference to the results.

Using the circuit described in (b), the student replaces the two series resistors with two
lamps.

In the space below, draw a circuit diagram of the new circuit using standard symbols.
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4.3. ELECTRIC CIRCUITS

21.0625_wi12 qp 61 Q:3

The IGCSE class is investigating the potential differences across circuit components.

Fig. 3.1 shows the apparatus used.

power
pack

ammeter

lampL lamp M

" voltmeter

Fig. 3.1

(a) Draw a circuit diagram of the circuit shown in Fig. 3.1, using standard symbols.

(3]

(b) A student records the current I,, the potential difference V| across lamp L and the
potential difference V,, across lamp M.

Ly = 0.65A ...
V= oo L A
Vig = cooeeneemmsnsenssinne 1OV s

(i) Calculate the potential difference V), across lamps L and M using the equation
Va=V + Wy

VA= ......................................................
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(c)

(d)

CHAPTER 4. ELECTRICITY AND MAGNETISM

(i) Calcul‘?te R,, the combined resistance of lamps L, M and N, using the equation

_ /A
Aa= 15

Ry= i,
[2]
(iii) On Fig. 3.2, draw a pointer showing the current I, = 0.65A.
L ]
Fig. 3.2 [1]

The student rearranges the circuit so that the three lamps are in series with each other.
He records the potential difference across each lamp in turn.

V= oo 08Y oo
7V LA S
Vi = e 07N e

Calculate the potential difference V; across the three lamps using the equation
Vg=V + Vy+ Y

A student suggests that V, should be equal to V.

State whether the results support this suggestion and justify your answer with reference
to the results.

[Total: 8]
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4.3. ELECTRIC CIRCUITS

22.0625_wl12 _qp 62 Q:3

The IGCSE class is investigating current and potential difference using identical lamps in a
circuit.

The circuit is shown in Fig. 3.1.

power

source
—O O

Q\ 1

T~

Fig. 3.1

(@) On Fig. 3.1, draw the symbol for a voltmeter connected to measure the potential
difference V across the combination of lamps. [1]

(b) On Fig. 3.2, draw a pointer showing the voltmeter reading V= 1.9V.

Fig. 3.2

[1]
(c) (i) A student measures the current at positions 1, 2 and 3 in the circuit. Record the
current at each position as shown on the ammeters in Fig. 3.3.

position 2

position 3

[1]
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CHAPTER 4. ELECTRICITY AND MAGNETISM

(i) Calculate the total current I, in the combination of lamps using the equation
Io=1,+1,

(iii) Theory indicates that I, = I .. Suggest why a student may find the two values to be
different in this experiment.

(d) The student decides to investigate the effect of changing the current I, using a variable
resistor (rheostat).

In the space below, copy the diagram shown in Fig. 3.1, but with the addition of a variable
resistor connected at a suitable position for the investigation.

[2]
(e) A student sets up the circuit as shown in Fig. 3.1. Neither of the two lamps in series
glows. He suspects that one of the lamps is faulty.

Suggest how the apparatus may be used to find out which lamp is faulty.

[Total: 7]
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APPENDIX A. ANSWERS

01.0625_s20 MS_61 Q:2

2(a)(i) Vi=35 1

2(a)(ii) 11=0.38 1

2(a)(iii) R1=9.21 (ecf allowed) 1

Unit Q 1

(b) R2>=5.7 and R3 = 4.6, with consistent 2 sf 1

(c) Total R=20 1

(d) Statement matches readings (Expect B) 1

Justification with suitable numbers quoted 1

(e) Three lamps in series, correct symbol 1

Voltmeter across lamp L3 1

Other symbols and circuit correct 1
02.0625_s20 MS 63 Q:2

(a)i) correct voltmeter symbol in parallel with resistor 1

correct ammeter symbol in series 1

(a)(ii) Va =24(V) 1

In=048(A) 1

(a)(iii) correct calculation of Ra = 5(.0)/ ecf 1

(b) correct unit for R—Q 1

(c) all R values to consistent 2 or consistent 3 significant figures 1

(d) statement matching results 1

justification matching statement with values from results used, e.g. within limits of experimental accuracy 1

(e)i) correct symbol for potentiometer 1

(e)ii) can obtain average value/ plot a graph 1
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03.0625_s19_ MS_63 Q:3

(a) correct voltmeter symbol in parallel with X
(b) 1=022(A)
V=11(V)
AV, Q
(c) statement matching results and
‘currents the same within limits of experimental accuracy’ / owtte
(d)(i) R values 5.0/ecf, 14(.3478), 24/(23.8095) (Q)
consistent 2 or consistent 3 sig figs
d)ii) | Ry=9.0(Q)and Rz=10(Q)
(e)(i) 3 resistors in parallel arrangement and circuit symbols correct
voltmeter and ammeter in correct arrangement and circuit symbols correct
(e)ii) 10Re = Rs

04. 0625 w19 MS_ 61 Q:2

(a))

v=25

I1=03(0)

Both units correct

(a)(i)

R18.33 (ecf allowed)

(b)

Rz 11.4 with unit Q

(c)

Statement matches results

Justification matches statement

(d)

Lamps in parallel and correct symbol for lamp

One voltmeter, with correct symbol, in parallel with lamps

Variable resistor in correct position, with correct symbol
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05.0625_ml18 MS_62 Q:3

(a) correct voltmeter symbol in parallel with lamp X
(b) Is=0.34(A)
(©@) | Ww=12(V)and ¥V =1.9(V)
(e)(ii) Vs present and correct units (A, V) seen in (b) and (c)
(e)iii) statement matching results
justification matching statement with use of comparative values
(e.g. 3.1 and 3.0 are within limits of experimental accuracy)
(d) correct calculation of Ry (3.5/ecf)
(e)i) lamps in parallel arrangement
all circuit elements in correct arrangement and all circuit symbols correct
resistance increases with temperature
(e)ii) R; > R;and brighter lamp has higher temperature

06. 0625_s18_MS_ 61 Q:2

(@) EITHER V; = 220R I = 0.46 correct
Both values correct and correct units V and A
(a)(ii) Ry = 4.78 (Q) (allow ecf from 2(a)(i))
(b) Statement matches readings (Expect YES)
Expect justification to include the idea of within the limits of experimental accuracy (but accept beyond limits, if ecf allowed for
statement matching readings)
(c) R = 14.3 OR 14.4; 2 or 3 significant figures required
Unit Q
(d) 3V
(e) 3 resistors in parallel
Correct variable resistor symbol
Voltmeter symbol correct and circuit correct
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07.0625_w18 MS_62 Q:2

APPENDIX A. ANSWERS

(@i

Vr=2.5(0) (V)

It = 0.18(0) (A)

(a(ii)

0.45 (W)

(b)(i)

Px =0.23, Py =0.22 and unit W

(b)(ii)

statement: Yes
idea of within the limits of experimental accuracy

explained:
e.g. close enough, very close, not too far apart

(c)

statement: disagree/no

low current not sufficient to make lamp glow / first lamp would not glow with no current/ since there is a current (other lamp

cannot be broken).

(d)

lamps and voltmeter in parallel

correct symbols for lamps, ammeter and voltmeter

variable resistor, correct symbol and position in a correct circuit

08.0625_w17_MS_61 Q:1

(a)(i) 1.8(V)
0.38(A)
(a)(ii) R, 4.74 (4.737,4.7)
(b) R;=9.47 OR 9.5 (2 or 3 significant figures required)
(c) Pointer at 0.13
(d) Statement YES or NO (owtte)
Justification to include the idea of within (or beyond, ecf) the limits of experimental accuracy, matching the statement
(e) Determine each resistance in turn
(f) Three resistors in parallel, ONE voltmeter in parallel with resistors and correct symbols for voltmeter and resistors
Variable resistor in series with the supply, correct symbol in a correct circuit
(9) Repeat with different currents OR to obtain a range of readings

09. 0625 w17 _MS_ 63 Q:2

(a) correct voltmeter symbol in parallel with X
(b) Is=0.18 (A)
(e)(i) Vx =1.2(V) AND Vy = 2.3(V)
(e)(ii) correct units (A, V) seen in (b) and (c)
(e)iii) statement matching readings
justification, with use of values seen, matching readings and statement
e.g: ‘3.5V and 3.7 V are within limits of expt accuracy’
(d) correct calculation of Rs (20.6)
213 sig figs and unit(Q)
(e)(i) resistors in parallel with correct symbol
rest of circuit correct
(e)ii) valid suggestion
AND explanation consistent with results
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10. 0625_s16_MS 63 Q: 4

(a) correct voltmeter symbol in parallel with lamp P 1
(b) I=023 1
unit of A 1
(c) Ve=2.7 and V=03 1
(d)(i) some current in the circuit, 1
pd across lamp Q is small/ not equal to supply voltage/reference to lamp P bright and is in series
(d)(ii) Ve greater than/near working voltage 1
Vqmuch less than working voltage 1
(e) R =13(.0) allow ecf 1
2/3sig figs and unit of O 1
M statement matches results 1
some correct values used and reference to ‘within limits of experimental accuracy’/ owtte 1
Total: 11
11. 0625 _wl6_MS 61 Q:4
MP1 On circuit diagram: one voltmeter in parallel with any component 1
MP2 Circuit diagram correctly shows power supply, ammeter, unless in a branch, two or 1
more resistors in parallel
MP3 Circuit diagram: Correct symbols for ammeter, voltmeter and fixed resistor 1
MP4 Repeat with a different number of resistors (in parallel) 1
MP5 Table that includes columns for number of resistors, voltage/V and current/A 1
MP6 & MP7 Then any two from: 2
Resistance calculated (may be shown in table)
Use low current (to stop resistors getting too hot)/switch off between readings
Use at least 5 different combinations
Repeat with different current or voltage or variable resistor setting
Drawing a graph of number of resistors against combined resistance
Total: 7
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12. 0625_s15_MS_61 Q:3

(a) (i) v=18 [1
I =0.25 AND both units correct, V and A [1]

(ii) Rs calculated correctly, e.c.f. (i), expect 7.2(QQ) [1]

(b) (i) lamps in parallel and ammeter in a correct position [1
voltmeter in correct position, with rest of circuit and symbols correct [1]

(ii)(iii) Rp= 3.3 or 3.33 with unit Q and 2 or 3 significant figures AND Rs/Rp

calculated [1]

(c) (i) voltage or p.d., accept current [1]
(ii) adjust power supply OR add resistor/variable resistor 1]
[Total: 8]

13.0625_s15_MS_62 Q:3

(@) (i) V=24(0)(V) (1]
I1=0.84(A), both units correct (11

(ii) Rp =2.86 OR 2.9(Q) ecf (a)(i) (1]

(b) lamps in series [1]
voltmeter and ammeter in correct position, with rest of circuit and symbols correct 1

(c) Rs=11.4 0OR 11(Q) NOT more than 3 sig. figs. [1
(d) (i) correct symbol for variable resistor NOT potentiometer 1]
(if) X correctly positioned [1]
[Total: 8]
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14. 0625_w15_ MS 62 Q:3

(a)

(i) Vi=2(.0)()
1;=0.32 (A)

(ii) Ry =6.25(Q2) OR e.c.f. (i) AND correct units V, A, Q in (i) and (ii)

(b) correct arrangement of resistors

(c)

correct position for voltmeter AND correct circuit symbols AND correct labelling of
resistors A, Band C

(i) 3.0/3.04/3.043 (Q)

(ii) 2.1/2.05/2.06/2.07/2.08 OR e.c.f. AND no unit

(d) statement matches results
justification including the idea of within (or beyond) the limits of experimental accuracy [1

(1]
(1]
(1]

(]
(1]

(]
(1]

(1]

[Total: 9]

15.0625_w15_MS_63 Q:4

(a)

(b)

(c)

(d)

(e)

correct symbol for voltmeter AND shown connected in parallel

3(.0)(V) AND 0.38(A)

arrows showing 2.8-3.0V AND 0.76-0.78 A

Ry=79(ORe.cf), Ry, =38 Ry=27
correct unit (symbol or word)
consistently 2 sig. figs. OR consistently 3 sig. figs.

(i) statement matches results with any relevant values quoted
justification matching statement

(ii) R, should be /3 x R; owtte

(1]

(1]

(1]

(1]
(1]
(1]

(1]
(1
(1]
[Total: 9]
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16. 0625 _wl4_MS_63 Q:5

(a) voltmeter in parallel with lamp L and with correct symbol [1]

(b)(c) table:

V =17() [1
I = 0.18(A) [1]
R = 9.4(4) ecf (b), 7.6/7.58 with 2 or 3 sig. figs. [11
all units correct (V, A, Q) [11

(d) statement matches results, with matching justification which refers to values being
‘too different’/‘difference beyond limits of experimental accuracy’ owtte [11

(e) lamp in circuit 1 brighter than in circuit 2

and has greater resistance [1]

(f) correct circuit symbol for variable resistor (rectangle with strike-through arrow only) [1]
connected in correct series circuit [1]
[Total: 9]

17.0625_s13_MS_62 Q:3

(@ () Vi=0.7(V) [1]
I=045(A) [1]

(ii) R1=1.56o0r 1.6 (Q)e.ct (i) 1]

(b) Vo =06 (V)and V3=0.5(V)c.a.o. 1]
(c) 1.8 (V) eccf Vi, Vo, Vs (1]
(d) correct symbols for ammeter, lamp, voltmeter [1]
correct parallel circuit with ammeter and voltmeter correctly connected [1]

(e) statement matches candidate’s results and idea of within/beyond limits of experimental

accuracy or that values are too far apart / too different [1]
(f) brighter [1]
[Total: 9]
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18.0625_s13_MS 63 Q:3

(@) correct symbol for voltmeter
(b) (i) 2.59, 8.00, 3.91
consistent 2 or 3 sig. figs.
(ii) units all correct (symbols or words)
(c) statement matches result (expect ‘No’)
R figures quoted appropriately and matching statement
(need to see too different o.w.t.t.e.)
(d) correct parallel connection
[Total:
19.0625 w13 MS 61 Q:3
(@ (i) 1.8(V)
0.3 (A)
(ii) P, =0.54 (W) e.cf. allowed
(iii)(iv)(v) Pr=1.59 (or 1.6) W
(b) statement matches results (expect YES) e.c.f. allowed
justification in terms of within or beyond limits of experimental accuracy o.w.t.t.e.
(c) (i) diagram:
lamps in parallel, variable resistor in series with power supply, with correct symbols
for variable resistor, lamps and voltmeter
one voltmeter correctly positioned
(ii) wvary current (or p.d.)
[Total:
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20. 0625 s12. MS_63 Q:3

(@ (i) v,=19 (1]
=03 (1]
Units V and A both correct (1]
(ii)/(iii) Re =6.33 and 4R = 25.3/25.2 to 2 or 3 sig. figs. [1]
Q (1]
(b) Rs=23.8(Q)or 24 (Q) (1]

(c) Correct statement (from candidate’s work)

with matching justification (idea of within or beyond experimental accuracy) 1]

(d) Circuit: correct symbols for ammeter, voltmeter and lamp in correct series circuit [1
(e) (i) Change/control current/voltage [1]
(if) To obtain range of readings (or wtte) [1]
[Total: 10]

91.0625_wl2 MS_61 Q:3

(a) Correct symbols for ammeter, voltmeter and lamps [1]
Ammeter and voltmeter in correct positions [1
Correct parallel circuit 1]

(b) (i) and (ii) Va=1.9(V) Ra=2.9(2) (Q) (1

Units V and Q 11
(iii) Pointer at correct position (0.65) [1]

(c) No mark awarded

(d) Statement matches readings (expect YES) [1]
Justified with idea of experimental inaccuracy 1]
(expect ‘close enough’, owtte)

[Total: 8]
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22.0625_wl2_ MS_62 Q:3

(a) Voltmeter symbol and position correct [1]

(b) Pointer in correct position [1]

(¢) (i) I;=0.84A,1,=0.33A, I;=0.50A, all correct no significant figures penalty
Unit at least once and not contradicted [1]

(ii) No mark awarded

(iii) Sensible comment about experimental inaccuracy

e.g. difficulty in reading meter/scale or meter has a zero error [1]
(d) Circuit: correct symbol for variable resistor (not potential divider) 1
Variable resistor in a correct position [1]

(e) Workable solution, e.g. short circuit each in turn/exchange of lamp from other circuit
branch/put lamps in parallel and check/use voltmeter to check pd across bulbs plus what
is abserved (11

[Total: 7]
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