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10 seconds check list

JBe interactive, whatever happen,
be ACTIVE!!!! &4
JNot sure.... Ask.... %
JEnjoy what YOU learn this
afternoon




)1—_) NnNTEMNUS
>> Today’s special

. ‘ﬂjojoetizer:
About the practical papers
e Main course:

Physics practical skills
Graph
e Desserts:
Q&A session



About the practical papers

* 20 % of the marks for Cambridge O Level
Physics are for practical work.

Paper number and type = How long and how What's invovled?

many marks?

“aper 3 2 hours You do a practical exam which Is supervised by
*ractical Test 130 marks) 3 teacher




Paper 3 Practical Test

You will carry out four short experiments.

e Section A - 3 short questions (20 minutes
each)

e Section B - 1 question (1 hour)
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In this exparimeaent. youw will investigate the mixing of hot and cold watar.

You hawve been provided witih

(a)

(1)

LLLY]
(1)

(i)

thermomeaeter —

)

an empity 250cm® beaker labelled A,

a 250cm® beaker containing water at room temparature,
a supply of hot water,

a 100 cm?® measuring cylinder,

a thermomeaeter,

a plastic stirmar,

a stand, boss and clamp to hold the thermomeater.

Measure the temperature &; of the water at room temperature.

Pour S0 cm?® of the water at room temperature into the measuring cylinder.

Flace the thermometer in the clamp and carefully tighten the jaws. The bottorm of
the bulb of the thermometer should e about 1 cm abowve the baench.

Pour hot water into beaker A until the water level reaches the 100cm® mark. Place
the thermometer in the hot water as shown in Fig. 2.1.

- clamp

boss

eaker A—_ ——— stand

—_—

hot water

Fig. 2.1

Stir the water. Record the maximum temperature &, shown on the thermometsar
b=fors the temperabture starts to fall.

Immediately pour the S0 cm?® of water from the measuring cylinder into beaker A.
Stir the midure. The reading on the thermometer will fall guicklhy at first and theaen at

a slower rate. As soon as it starts to fall at the slower rate, record the temperature
33 of the milxture.

For

Lises



Paper 3 Practical Test

(c) Lift stand A off the knife-edge and move the stand a few centimetres to the right.
Replace stand A on the knife-edge. The right-hand end of the stand will move towards
the bench.

Slide one of the loops of the spring on to the end of the rod and hold the other loop in

[ ]
You are given
the clamp. Adjust the height of the clamp until the rod is horizontal. The arrangement

instru ctions to is shown in Fig. 1.3. Make the extension of the spring as large as possible by moving
stand A further to the right. Adjust the height of the clamp so that the rod is horizontal
and move stand B so that the spring is vertical.

carry out the ot

[ ]
experiments. 2 "—boss
bt stand A o S
L \ L [ I —extended
! B spring
/N——knife-edge | | ctandB
V 1
—— support

L /'// ///' 7 //Abench surface
Fig. 1.3
Measure
(i) the distance y from the top of the base of stand A to the spring,
(ii) the distance =z from the top of the base of stand A to the knife-edge,
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=2 I tfws expaerirmaent, o willl investigalte the resistance of a ilamant famp.

o hawve been prowvided willy

a IW power supply,

a switch,

a 3.3 resistor,

a I3 0 resistor,

a filament lampe in a holder,

an amm<ster,

a voltmeter with two connecting leads,
o Turther connecting leads.

The Suparvisor has set up the circuilt shown in Fig. 3.1,

(2}

()

— 1]

<

L P

=1
-

8

Fig. 3.1

Using the two spare leads, connect the 3.2 0 resistor bebtween A and B. Connect the
worltmeter batween points B and . Close the switch and record thywe potential difference
(voltage) W, across the lamp and the current 7, in the cirncuit. Opan the switch.
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Section B
In this experiment, you will investigate the equibnum of a mass suspended by fwo springs.

You have been provided with
- a rod to which two springs are attached,
a stand, boss and clamp to hold the rod,
a spring identical to the other springs.
a 100g mass hanger and five 100 g slotted masses,
a 30cm ruler.

(a) Fig. 4.1 shows the single spring.

--
!

I
Fig. 4.1

Measure the length 7 of the unstretched coil of the spring, as shown in Fig. 4_1.

spring




Paper 3 Practical Test

* You will take readings and record them in a
table in question 4.

* You need to use a sensible number of figures
and give the unit in the heading.

Measured quanitity  Units According to precision of instruments

e
VIVY I1A / RIQ
3.05 < 0.55%
410 0.76
4.65 0.81




Paper 3 Practical Test

How can we
improve the
table data?

Mass Extension 1 | Extension 2 Average

() (mm) (mm) Extension (mm)

0 0 1 0.5

100 5 6 5.5

200 9 9 9

300 15 15 15

400 20 21 20.5

500 24 25 24.5

600 30 31 30.5

* You will usually draw a graph and make some
conclusions, commenting upon accuracy and
on how to improve the experiment.




Paper 3 Practical Test

You may be asked to use the following techniques, amongst others:

e recording current and potential difference + drawing circuit
diagrams

e ray tracing + drawing ray diagrams

e measuring temperature

¢ balancing (Centre of mass and moments)
e stretching of springs

e timing of oscillations

Your experience of practical work during Practical lesson should
enable you to handle the apparatus.

Your teacher will be able to give you more examples and explain
how to take readings and analyse the data.



PHYSICS PRACTICAL SKILLS






Graphs

Plotting graphs can be tested in Papers 2, 3.

When drawing graphs, you should:

e Remember to label the axes with both quantity and unit.
e.g. distance/metres or d/m.

(f) Using the grid opposite, plot a graph of sin / against sin r. Draw a straight line of best fit
through your points. [4]

(g) Determine the gradient of the line of best fit.

gradient = ..o, [2]




Graphs

e Make sure the axes are the correct way round.

for example: Plot distance on the x-axis => x is
horizontal axis!

e Make the scales go up in sensible amounts,

i.e. 0,5,10... or0, 2,4... butnotO0, 3,6... or 0,
7,14...

e All plotted points must fill more than half the
graph paper.



Graphs

Check if you have been told to start the scales
from the origin. If not, then think carefully about
where to start the axes.

e When you are told to start the axes from a
certain point (e.g. x=1, y = 20) you must do so.
Different point = lose a mark

e Use a sharp pencil to plot the points and draw
the line.



Graphs

e Plot the points carefully. It is best to use small
neat crosses.

Every point will be checked by the examiner, and
yvou will lose the mark if any are wrongly plotted.

* Draw either a straight line or a smooth curve.
In physics we never join the dots!



Graphs

e Your line may not go through all the points —
especially in the practical papers.

e Remember that a best fit line (curve or straight)
should have some points above and some points
below the line.

“f

Graph of y against x

a0

Pds]

20

15

10




Graphs

When taking readings from a
graph, you should:

e Draw a large triangle when
measuring the gradient of a
line. It must be at least half the
length of the line.

Top tip: draw a triangle the full
size of the graph!

It is best to show the numbers
on the sides of the triangle
when finding the gradient.

EkA x 1072
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To determine the Boltzmann constant
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Graphs

When taking readings from a
graph, you should:

e Always use points on the

line, not your plotted points,

when calculating the
gradient.

8.4

78
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To determine the Boltzmann constant
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Graphs

When taking readings from a
graph, you should:

e Draw a tangent to find the
gradient of a curve.

Make sure it is at the right place on ...
the curve. Use a large triangle.

100 4

200 4

180 4

Distance/m

80 o

e Make sure you read the scales
correctly when reading a value
from a graph.

It may be that they are in mA
rather than A or km rather than m.

60 o

40 <

20 4

0=




Graphs

When describing the shape of a graph,
remember that:

e directly proportional means a straight line
through the origin.

e if the straight line does not go through the
origin, then it is just called a linear graph



Graphs

Inverse relationship means increasing one
guantity will cause the other to decrease

e if doubling one quantity causes the other to
halve, then they are inversely proportional.
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THE IMPORTANT
THING IS NOT

TO STOP
QUESTIONIN
. Q&A
session

WL OTE-COYOTE, COfT)



If you can’t explain 1t simply, you
don’t understand it well enough.

— Albert Einstein




Thank you very much



