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In this experiment, you will determine the density of a wooden block by two different methods.

Refer to Figure 1.1.

Figure 1.1
Method 1

(@) (i) Measure the length [, the width w and the height h of your wooden block in centimetres
to the nearest millimetre.

Lo e cm
W S e cm
£ B cm

(2]

(ii) Calculate the volume Vj of the wooden block. Use the equation:

VB=Z><W><h.

(ii) Calculate a value p, for the density of the block. Use your results from 1(a)(ii) and
1(b)(i) and the equation:

M
P1=
1 VB
= /em3 [1]
P1 T g
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Method 2
You are provided with two beakers, X and Y. Each beaker contains 200 cm?3 of water.

You are also provided with a measuring cylinder containing water.

(c) (i) Measure the initial volume V, of water in the measuring cylinder.

(ii) * Place the wooden block onto the surface of the water in beaker X. The level of the
water in beaker X rises as the wooden block displaces water and floats.
* Place beaker Y as close as possible to beaker X.
*  Slowly pour water from the measuring cylinder into beaker Y until the level of the
water in beaker Y is the same as the level of the water in beaker X.

Measure the volume V,, of water remaining in the measuring cylinder.

(d) Asecond value p, for the density of the block can be calculated using the equation:
_kv
Py = VB
where k= 1.0g/cm?.

Use your answers to 1(c)(ii) and 1(a)(ii) to calculate p,.

" )
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(e) 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
£ F= 1 (=Y 1= o |
[2]
(f) State one technique that you use in 1(c)(ii) of method 2 to ensure that the levels of the
water in beakers X and Y are the same.
............................................................................................................................................. [1]
[Total: 11]
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In this experiment, you will compare the rates of temperature increase of two different

coloured surfaces.

You are provided with two thermometers, one of which has a piece of white card attached to its
bulb, and one of which has a piece of black card attached to its bulb. Both pieces of card are
identical, except for the colour of their surfaces.

The thermometers have been clamped so that the bulb of each thermometer is level with the
filament of a lamp.

The lamp is switched off.

Figure 2.1 shows the apparatus.

1 [.E i]. 1
LT b clamp
white card
black card — stand
d a.
tape ! @ 2 tape
Figure 2.1

L

Adjust the distance d, between the lamp and the white card so that the card is 1.0cm
from the lamp.
Adjust the distance d, between the lamp and the black card so that the card is 2.0cm
from the lamp.

Record, in Table 2.1, the temperature recorded by each thermometer attime t=0. [1]
e Switch on the lamp, and at the same time start the stopwatch.
*  Wait for 4.0 minutes.

e Switch off the lamp.

Record, in Table 2.1, the reading on each thermometer at t = 4.0 min.

Table 2.1
time ¢/min temperature of temperature of
white card 6,,/°C black card 65/°C
0
4.0
(2]
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(b) (i) Determine the temperature increase A6 between t =0 and t = 4.0min for each card.

temperature increase of white card A6\, = ... °C
temperature increase of black card Afg = ..., °C
[1]

(ii) Calculate the rate of temperature increase of each card. Use the equation:
. A6
rate of temperature increase = NE

Give your answers to 2 significant figures. Include the unit in your answer.

rate of temperature increase of white card = ...........cccccvvvviiiiiiiiiiiiininn, unit ..ooeeeeeeee.
rate of temperature increase of black card = ............cccccvvvvviiiiiiiiiinninn, unit ...
[3]
(c) Write a conclusion which compares the rates of temperature increase of the two different
coloured cards. Justify your answer using your values from 2(b)(ii).
............................................................................................................................................. [2]

(d) The temperature of each card increases as it absorbs thermal radiation.

The procedure used does not produce a fair comparison of the absorbing properties of the
two different coloured cards.

(i) Suggest why the procedure does not produce a fair comparison.

[Total: 11]
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In this experiment, you will investigate potential difference in an electric circuit and determine the
resistance of an unknown resistor X.

The circuit shown in Figure 3.1 consists of a resistor X connected in series with a resistor of
resistance R = 10Q.

This circuit has been set up for you.

+ —
O O

X 10Q

— ] L

Figure 3.1

(@) = Close the switch.
e Connect the voltmeter in parallel with resistor X.
* Record, in Table 3.1, the potential difference (p.d.) V across resistor X.
*  Open the switch.

Table 3.1

: ]

resistance R/Q p.d. VIV

<=
<|-=

10

15

18

22

33

[1]
(b) Remove the 10Q resistor from the circuit.
Repeat 3(a) by replacing the 10 Q resistor with resistors of resistance R =15Q, 18Q, 22Q

and 33Q in turn. [2]

(c) Calculate the value ofl for each value of V.

74
Record your values oflv in Table 3.1 to 2 significant figures. 2]
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(d) Plot a graph of iv/% (y-axis) against R/Q (x-axis). Start your axes at the origin (0,0).

Draw a best-fit straight line.

<>
<[-

R/Q
[3]

(e) Determine the gradient G of your line. Show all your working and indicate on the graph the
values you use.

(f) Extend your line so that it meets the y-axis. Record the intercept ¢ that your line makes with
the y-axis.

c
(9) The resistance Ry of resistor X can be calculated using the equation: Ry = G
Use your answers to 3(e) and 3(f) to calculate R,. Record your answer to the nearest ohm.

[Total: 11]
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A student:

* fills a tall glass cylinder with oil

. holds a small metal ball some distance above the surface of the oil
. releases the ball from rest.

The student investigates the time t taken for the metal ball to fall between two lines marked on
the side of the cylinder.

Plan an experiment to investigate how one variable affects the time f for this oil.

The arrangement of the apparatus is shown in Figure 4.1.

=1 line 1
il
=] line 2

| ———glass cylinder

Figure 4.1
The apparatus available includes:

* aglass cylinder containing oil
. a selection of different metal balls
. aruler.

You are not required to do this experiment.
In your plan:

» state the one variable you have chosen to investigate

*  name any other apparatus needed

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

» state the key variables to be kept constant

e 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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