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Section A
1 In this experiment, you will investigate the cooling rate of water.
You have been provided with

e two boiling tubes in a rack, each with a water-level marking 10 cm from the bottom
¢ two plasticine (about 2cm tall) placed under the boiling tubes on the rack.

e two thermometers

e aretort stand, boss and clamp

e hot water

e a stopwatch

e adropper

e abeaker

e cloth

Set up the apparatus as shown in Fig 1.1

Thermometer A is the thermometer in boiling tube A and thermometer B is the
thermometer in boiling tube B.

thermometer A

L
thermometer B
L ]g %
—d water-level mark
i ~___boiling tube
bench ek
L

Fig. 1.1

Thermometer A must be held by the clamp and positioned so that the bottom of the bulb
is about 1 cm below the water-level marking on the side of the boiling tube.

Thermometer B must rest gently on the bottom of the boiling tube.

Assemble the setup shown in Fig 1.1.
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(a) Measure and record the temperature:
Ta on thermometer A Ta=

Ts on thermometer B Te= 2]
(b) Do not change the position of the thermometers.

Carefully pour hot water from the beaker into both boiling tubes until the water is
level with the marked line on each tube.

Measure and record the maximum temperature:

Ta (vax) on thermometer A

TAMA) = e
T (max) on thermometer B
TeMA) = o] [2]
(c) Start the stopwatch and wait for 4 minutes.
Record the time {, in seconds, on the stopwatch after 4 minutes.
= e [1]
(d) Read and record the temperature on the thermometers after 4 minutes.
State which thermometer shows a smaller temperature decrease from the
maximum temperature.
Ta (4 mivy On thermometer A
TA@MING = e
Ts (4 miny ON thermometer B
Te@mNg = o] [2]
Thermometer which has a smaller temperature decrease = . . | (1]
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(e) Suggest two reasons why one thermometer shows a smaller temperature
decrease after 4 minutes.
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In this experiment, you will determine the resistivity of the wire PQ.

You have been provided with

. a power supply,

. a fixed resistor,

. a switch,

. an ammeter,

. a voltmeter,

. a length of resistance wire PQ on a metre rule,
. a jockey (crocodile clip),

. a digital micrometer screw gauge,

. seven connecting leads.

Assemble the circuit as shown in Fig. 2.1.

power supply

— N

A fixed resistor |::|
J L J
P @ I o
jockey

(V)
—/

Fig. 2.1

Adjust the position of the jockey along the wire PQ so that L = 80.0 cm.

With the switch closed,

@@ ()
(ii)

(iii)

record the ammeter reading I.

record the voltmeter reading V.

Given that the resistance R = V / |, calculate the resistance R of the wire
when L =80.0 cm.
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(b) (i) Using the digital micrometer screw gauge, record the average diameter D
of the wire PQ.

(i) The resistivity of the wire, p, is given by the formula:

p=mRD?
4L

Using the values from (a) and (b)(i), determine the resistivity of the wire
PQ.

(c) Plan
The circuit is now assembled as shown in Fig. 2.2.

power supply

o/c :I

A fixed resistor

O

Fig. 2.2

It is suggested that the relationship between V and D is

1_a+b
VT p?

where a and b are constants.
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Using resistance wires with different diameters and the apparatus in Fig. 2.2, plan
an experiment to investigate the relationship.

Your plan should include

» the quantities that you should keep constant,

* adetailed description of how you will perform the experiment,

* asuitable table in which to display your measurements and calculated values (you do
not need to enter any data into the table),

» a statement of the graph that you would plot to test the relationship,

* asketch of the graph that you would obtain if the suggested relationship is correct,

* an explanation of how you would obtain a value of the constant b from your

graph.
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End of Section A
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Section B
3 In this experiment, you will investigate a cylinder rolling down a ramp.

You have been provided with

¢ acylinder consisting of two slotted masses taped together
e a stopwatch

e aramp, supported by a wooden block

o two metre rules that are attached to the ramp

e astop at the end of the ramp

e a half-metre rule

e asetsquare

Do not remove the ramp or support.

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

,," X = 0.800 m ;

metre rule

wooden
support

(a) A point labelled A is a distance x = 0.800 m from the bottom of the ramp.
Measure the height h, from the lower surface of the ramp above the bench at A.

(b) (i) (1) Determine the time t; for the cylinder to travel from rest near the top of the ramp,
a distance x = 0.800 m down the ramp. Record the time as t4.
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(2) Hence, determine the average time t.. for the cylinder to travel, from rest near the
top of the ramp, a distance x = 0.800 m down the ramp.

(ii) Fig. 3.2 shows the position of the cylinder when the stopwatch was started and when
the stopwatch was stopped. On Fig. 3.2, mark the distance x. [1]

start position of cylinder

end position of cylinder

ramp
Fig. 3.2
(c) (i) Calculate the average speed v of the cylinder using the relationship
X
V - —_—

tave

VT m/s [1]
(ii) Calculate v2.

V2= e, (m/s)? [1]
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(d) By releasing the cylinder from near the top of the ramp, allow the cylinder to travel
different distances x = 0.200 m down the ramp.
For each distance, determine Xx, tae, vand v

Record your results and calculations in a suitable table in the space below.

Include your values from (b)(i) and (c).

[5]
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(e) On the grid provided, plot a graph of v?against x. Draw the straight line of best fit. [4]
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(a) Determine the gradient G of the line of best fit.

(b) Describe two sources of error in the method used to determine G.

[Total: 20]

END OF PAPER
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