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A student has five identical coins.
The student measures the density of one of these coins by two different methods.

Method 1
(@) (i) The student measures the mass m, of one coin.

The reading on the balance is shown in Figure 1.1.

Figure 1.1

Record the mass of the coin to two significant figures.

(ii) The student slowly lowers the five coins into a measuring cylinder until they are
completely covered with water.

Figure 1.2 shows the initial volume of water in the measuring cylinder.

Figure 1.3 shows the final reading on the measuring cylinder after the coins have been

lowered in.
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Record the initial and final readings on the measuring cylinder.

initial reading = ....ocooeeeeeeeeeee e, cm?
final reading = ......coooveee e cm?
[1]
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(iii) Calculate the volume V, of one coin. Use your values from 1(a)(ii) and the equation:
final reading — initial reading
V, = .
5
V= e, cm3 [1]
(iv) Describe one technique for measuring the volume of water in the measuring cylinder to
ensure an accurate reading.
You may draw on Figure 1.2.
..................................................................................................................................... [1]
(v) Calculate the density p, of one coin. Use your values from 1(a)(i) and 1(a)(iii) and
the equation:
P1= o
1TV
Include the unit.
P1 = o unit oo [2]
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Method 2
(b) The student makes a stack of the five coins, as shown in Figure 1.4.

The coins are drawn full size.

h

5

Figure 1.4

The student records the mass mg of the five coins.

Mg = i g
(i) Measure the height h; of the five coins in Figure 1.4.
Pg = cm [1]

(ii) The radius r of each coin is 1.2cm.
Calculate the volume V; of the five coins. Use your value from 1(b)(i) and the equation:

- 2
V5—nxr xh5.

(iii) Calculate another value p, for the density of one coin. Use the values from 1(b) and
the equation:

P s
2 - .
V5
P = ceveieeeeeeee e [1]
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(c) Two quantities can be considered to be equal within the limits of experimental accuracy if
their values are within 10% of each other.

State whether your values of p, from method 1 and p, from method 2 can be
considered equal.

Support your statement with a calculation.

calculation
5] 7= (=] 1= o |
(2]
[Total: 11]
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A student investigates the relationship between the extension e of a spring and the mass m
suspended from the spring.

(a) Figure 2.1 shows the arrangement of the apparatus the student uses.

clamp

spring

Figure 2.1
The student:

* measures the original length [, of the spring

* attaches a mass of m = 10g to the spring

* measures the new length L of the spring

* calculates the extension e of the spring

*  repeats the procedure using masses of m=20g, 30g, 40g and 50g.

(i) On Figure 2.1, draw a double-headed arrow (]) to show the extension of the spring
when mass m is suspended from the spring. [1]

(ii) Describe two techniques the student uses to measure accurately the length of

the spring.
L RPN
2 e eeeeeeeeeeeete. e teeeeeeeeett—aeeeeeeeeee—taaeeeteteetta—aaeeeeeeeeettnaaaaeaernnns
[2]
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(b) (i) The student’s readings are shown in Table 2.1.

Table 2.1
mass m/g length L/cm extension e/cm
0 1.9 0.0
10 24 0.5
20 2.8 0.9
30 3.3 1.4
40 3.7
50 4.2 23

Calculate the extension e when a mass of 40g is suspended from the spring. Use

the equation:

e=L—lO.

Record your value in Table 2.1.
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(ii) Plot a graph of extension e/cm (y-axis) against mass m/g (x-axis).

Start the axes from the origin (0,0).

Draw a best-fit straight line.

e/cm

0
0
m/g
[3]
(iii) Use your graph to determine the length L of the spring when a mass of 12g is
suspended from the spring.

Show clearly on the graph how you obtained the necessary information.
L = cm [3]

(c) Suggest one safety precaution the student takes when doing the experiment.
............................................................................................................................................. [1]
[Total: 11]
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A student investigates an electric circuit containing different combinations of resistors.

10

+ —

—oo—l

B )

Figure 3.1
(@) On Figure 3.1, complete the circuit to show:

* avoltmeter connected to measure the potential difference (p.d.) across the resistor
* an ammeter connected to measure the current in the circuit.

(b) The student measures the p.d. V across the resistor and the current I in the circuit.

The ammeter reading is shown in Figure 3.2.

Figure 3.2

Record, in Table 3.1, the value of I shown on the ammeter in Figure 3.2.
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Table 3.1
Tesistors. v 1 RI
1 0.75
2 0.75 0.60 1.25
3 0.75 0.85 0.88
4 0.75 1.15 0.65
5 0.75 1.45 0.52

The student connects resistors, one at a time, in parallel with the resistor in the circuit in
Figure 3.1 until there are five resistors in parallel.

The student:

* measures the p.d. V across the resistors in parallel

J measures the current I in the circuit for each combination of resistors

J calculates the resistance R of each combination of resistors.

The student’s readings are shown in Table 3.1.

(i) Complete the column headings in Table 3.1. 1]

(ii) Calculate the value of the resistance R when there is one resistor in the circuit.

Use the equation:

by
1
~I<

Record your value in Table 3.1. [1]

(iii) Describe the relationship between the number of resistors in the circuit and the
resistance R in the circuit.

Justify your answer using values from Table 3.1.
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(iv) The resistors heat up during the investigation and this affects the values for the
resistance R.

Suggest two improvements to reduce this heating effect.

PRSP
PP
[2]
(d) The student takes repeat readings.
Table 3.2 shows the ammeter readings for three resistors in parallel.
Table 3.2
0.85 0.58 0.90 0.80

Identify the anomalous reading. Suggest one reason for this anomaly.
ANOMAIOUS FEATING = .ttt e e e e e ettt e e e e e e s e bbb e et e e e e e e e e annbeeneeeeeeeaann
£ T [0 =] 1 o
[2]
[Total: 11]
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A student investigates the rate at which the temperature of water inside a beaker increases when
the water is heated.

Plan an experiment to investigate how one variable affects the rate at which the temperature of
the water increases.

The apparatus available includes:

. a selection of beakers
. an electrical water heater
* asupply of water.

In your plan:

* state the one variable you have chosen to investigate

* name any other apparatus needed

*  give a brief description of the method, including what you will measure

» state the key variables to be kept constant

* draw a table, with column headings, to show how to display the readings (you are not
required to enter any readings in the table)

* explain how to use the readings to reach a conclusion.
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