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Animated Science 1-9 GCSE Practical Methods  

This booklet of Methods is a simple reference point for the 1-9 

Physics GCSE Required Practical methods. 

Often questions will be based around these themes and you must 

learn to interpret the questions on the day as they will try and put 

them in unfamiliar situations. 

This booklet is not designed to teach you everything in the 

practical’s but to be used to recap what you have already done in 

class. I have limited most topics to 1 or 2 pages of the bare basics. 

You must be able to recall all this booklet and the ideas in it if you 

want to be able to answer some of the questions in your exams.  

They are sure to ask about at least 2 of these topics, and most likely 4 or 5 topics in details so time spent 

on these topics will stand you in good stead. 

 

Try and use this booklet as a starting point and then read more around the subject and tackle some 

exam questions to help you out. 

 

  

Recall Apply ideas
Apply to new 

situations

Required Practical 

1 Specific heat capacity 

2 Thermal Insulation (Physics only) 

3 Resistance 

4 I-V Characteristics 

5 Density 

6 Light Refraction (Physics only) 

7 Force and Extension 

8 Force and Acceleration 

9 Wave and Wave Speed 

10 Radiation and Absorption 
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1 Specific Heat Capacity 

Basic Method… 

1) Heat the mass of the metal with a steady electrical current. (P = VI) 

2) Record both V and I several times and take mean to reduce random errors. (record in a table) 

3) Electrical energy into the block is E = VIt 

4) Record the temperature and time in seconds as you heat in a second table to see the temperature rise 

5) Calculate the Work done (Energy) as E = VIt or E = Pt and add into the table  

 

 1 2 3 Mean 

Voltmeter /V     

Ammeter /I     

   Power /W  

 

Block Type:      Aluminium   /    Copper    /     Brass    /     Steel 

Time in seconds Work done in J Temperature in °C 

0   

60   

120   

….   
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Analysis… (Higher level) 

1) Plot a simple graph (as shown) 

2) Use a linear area of the graph to show a rise in temperature and work done. (energy input)  

3) Use this with the mass of the block (1kg) to work out the specific heat capacity of the metal using this 

equation: 

c = 
E

m  θ 
 

4) Repeat for different metals and share results with others to check if you results are reproducible by other 

students using a similar method.  

5) If the results are too high then it could be that the energy has been lost to the surroundings and did not go 

into the temperature rise seen. 

Key Science Terms 

1. Your graph is not proportional as it does not go through 0,0 and is not linear at all times 

2. The precision of the thermometer is 1C 

3. The interval between the times (in seconds) that you took your results 

was 60s or 1min 

4. The data gathered is continuous. Hence justification for drawing a line 

graph and not a bar chart. 

 

Extra Methods… (Tricky Maths) 

You could also pour some cold water into hot water. This method relies on 

the energy gained by one is lost by the other. This temperature is spread 

between the two masses and can be more accurate as the energy losses are 

easier to manage with an insulation jacket. 

 

  

http://www.animatedscience.co.uk/


www.animatedscience.co.uk 

2 Thermal Insulation (Physics only) 

Basic Method… 

1) Setup a beaker with boiling water and a 

thermometer.  

 

2) Monitor the temperature over a period of 

time and collect your data. 

 

3) Plot a cooling curve 

 

4) Repeat by changing one variable: amount 

of water, starting temperature, type of 

insulation, number of layers of insulation, 

ambient temperature of the room and lid 

on or off. 

 

 

 

 

Analysis… (Higher level) 

1. Think about the rate of cooling, this 

is the “curve” on the graph. Clearly 

not a constant for each material 

you choose 

 

2. Be careful to think about the control variables and which are continuous or categoric. Depends clearly on your 

choice of experiment. 

 

3. How can you link your ideas to insulation, conduction, convection, radiation, surface area, evaporation rate? 

 

4. How might you use a 

datalogger and what 

advantages might this bring? 

 

5. How can you reduce errors in 

this practical? 
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3a Resistance 

Basic Method… 

1. Setup a 1.2m wire on a board so it is tightly 

held. 

 

2. Use a multimeter set to directly measure the 

resistance of the wire in ohms  (without a 

powerpack) to form a series loop with the wire 

attaching with two crocodile clips OR 

 

3. A voltmeter in parallel and ammeter in series in 

a loop with DC cells (or powerpack) to enable V 

and I to be recorded and V/I = R to be 

calculated. 

 

4. Take readings every 5 or 10cm and record in a table. 

 

5. Repeat your readings to ensure any anomalies are identified and dealt with. Clearly there is an error in this 

set of results. It is plotted as an anomaly in the graph. It is easy to see as the experiment is repeated. 
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Key Ideas… (Higher level) 

1. Questions may lead onto higher level thinking using ideas of current flow 𝑅 =
𝜌𝐿

𝐴
  this shows that the 

resistance of a wire goes up when the length is longer but down when the area of the wire is bigger. There is 

also a factor called the “resistivity” which simply is a constant which is due to the type of wire. For example, 

Gold has a low resistivity and Aluminium is higher. This is why gold is a better conductor for the same length 

(see graph) 

 

2. You may use a micrometer or digital calliper to measure the thickness of the wire and reduce your errors. We 

also make sure that one variable such as material, length or area is changed at once to keep it a fair test. 

 

3. The potential difference is divided between the variable resistor shown here and material (energy is shared in 

a series circuit). A variable resistance changes the overall current in the circuit to allow the experiment to take 

place. 
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3b Resistors in Parallel and Series 

Basic Method… Series 

1. Setup a simple series circuit of two 1.5V cells, two resistors and 

an ammeter. 

 

2. Move the ammeter around the circuit to check the current flow I 

 

3. Place a voltmeter in parallel across the cell, 10 resistor, 15 

resistors in turn. 

 

4. Record your readings to see that there are some basic rules for a series circuit… 

 

▪ The rule for total resistance is… 21 RRRT 
  So in this case is 10 + 15 = 25 

 

▪ The current is the same everywhere in a series circuit (like water flow in a pipe) (V/R = I  = 3V / 25 = 

0.12A) 

 

▪ Energy of the cells is shared between components according to resistance i.e. 50% : 50% if they are equal 

or 10/25 : 15 /25   will produce a ratio of 0.4:0.6  or 40%:60%. Hence, we can say that if you have 

3V or 3 JC-1 available from the cell it will share as 0.4*3V : 0.6*3V or 1.2V:1.8V 

Basic Method… Parallel 

Repeat the method above but this time ensure that the circuit has two pathways for current to flow. “parallel”. 

Again you will see some basic rules… 

 

▪ Each branch has the energy of the power supply (Hence, you will 

deliver more energy overall and the cells run out faster) 

 

▪ Overall the resistance of the circuit is lower according to the 

reciprocal formula; 

21

111

RRRT



  
 

▪ Hence…  1/RT = 1/10 + 1/15  = 3/30 + 2 / 30 = 5/30 so RT = 6 

 

▪ The current in the main branch (V/R = I  = 3V / 6 = 0.5A) 

 

▪ The current splits and recombines according to the resistance of the resistors on that branch. Hence in 

this case the ratio is 10:15 or 1:1.5 or 0.2: 0.3  If we have 0.5A available this means….  That 0.3A will flow 

the easier pathway through the 10 and 0.2A through the 15 resistor 
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4 I-V Characteristics 

Basic Method… 

1) Create a simple series circuit where a short length of wire or component 

can experience a flow of current which varies. 

2) Alter the variable resistor to change the current and record the PD across 

the wire only. This will give a range of results. 

3) Record the results in a simple table and plot the graph to show the VI 

characteristic. 

4) Reverse the component or flow of current and repeat to do the opposite 

graph quadrant. 

5) Repeat for the lamp , diode , thermistor , LDR  
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Symbol Response to Change in PD and Current Explanation 

 

 

The resistance of a thermistor decreases as 
the temperature increases. The extra heat 
allows electrons to flow. This is opposite to 
normal resistors and does not follow the 
usual model of “metallic” conduction.   
 
Both these graphs link with the one to the 
left being just two temperatures on this 
graph below. 
 

 

 

 

The resistance of a light-dependent resistor 
(LDR) decreases as light intensity increases.  
 
This is weird as it is the opposite of what you 
might expect of a normal resistor.  
 
The light frees the electrons to the current 
increases.  
 

 
 

You would obtain the results from a curved graph by using a mustimeter without the power supply (as shown on 

the previous method). You bring a light source closer to simulate more “lux” or you can heat a thermistor in a 

beaker of water. 
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5 Density 

Basic Method… Regular Shapes 

1) Measure the mass then dimensions of each block. 

Recording measurements in a table. Ensure you are 

consistent with g or kg and m, cm or mm. You may 

also use a digital calliper to ensure you reduce your 

measurement errors. 

 

2) Work out the volume of each block using W x H x L 

 

3) Use the formula  = m/V to work out the density. 

 

4) Compare each block and draw a bar chart for comparison. 

You  may group metals and non-metals together to see a 

pattern in the densities more easily. 

 

 

 

Substance Length/cm Width/ cm Height /cm Volume /cm3 Mass /g Density g/cm3 

Perspex 10.0 2.0 2.0 40.0 46.64 1.20 

Aluminium 5 3.8 2.8 40 109.27 2.70 

Iron 4.0 3.0 5.0 60 467.26 7.78 

 

Basic Method… Irregular Shapes 

1) Measure the mass of the object 

 

2) Tie it to some cotton and dip into the water in the displacement can to 

displace water into a measuring cylinder. This is the volume of the object 

 

3) Record your measurements and use  = m/V to work out the density.  

 

Basic Method… Liquids 

1) Place a measuring cylinder onto a set of scales. Tare to zero. 

2) Take your liquid solution, i.e. glucose and pour into the cylinder. 

3) Record the mass and volume. 

4) Use  = m/V to work out the density. 

5) Repeat your experiment 3 times and find a mean to reduce random errors. 
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6 Light Refraction (Physics only) 

Basic Method… 

1) Setup a ray box, focussing lens and single slit on a sheet of A3 

paper 

 

2) Direct a ray of light onto a Perspex or glass prism 

 

3) Measure angles of incidence, reflection and refraction by putting marks on the paper with a sharp pencil 

and using a protractor to measure from the normal 

 

4) Adjust the angle of incidence by 10 and repeat your 

results to obtain different pairs of angles. 

 

5) Put all your results into a table and use the sin(i) / sinr = 

n equation to find the refractive index of the prism 

 

6) Repeat your readings for coloured light by using a filter 

and also different materials. 

 

7) Use a semi-circular prism and the idea of the critical angle to find n (an easier experiment but harder 

maths!) 
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7 Force and Extension 

Basic Method… 

1) Setup a small spring in a clamp stand which is firmly weighted or g-clamped 

to the desk 

 

2) Add a 30cm ruler onto a 2nd clamp 

 

3) Measure the spring length, extension of the spring for each time you add a 

1N weight and record your results in a table 

 

4) Note it may be that 1N is too much for the spring and you need a smaller 

interval of 0.5N or 50g. This will depend on the spring constant. 

Analysis 

1) Construct a graph of F = ke  If you plot it with F on the y-axis 

and e – x-axis then the gradient will give you “k” or the spring 

constant. Often is is plotted in reverse so if that is the case the 

gradient is 1/k and you will need to do 1/grad to find k.  

 

2) The graph should be “proportional” and go through the origin 

as “k” is constant due to the spring being “elastic” in 

behaviour. 

 

3) You can prove the graph is “proportional” by taking the ratio of 

y/x at several points on the graph. They will always come out to 

the same value. 

 

4) If the graph starts to curve at the end it means that is has done past the elastic limit and is deforming. 

 

5) For this spring k = 6N/0.15m = 40Nm-1    OR   k = 2N/0.05m = 40Nm-1     

 

6) k is a measure of how stiff the spring is and a higher “k” means a stiffer spring and larger gradient in this  

example graph. 

 

7) The area under the graph is also the elastic 

energy store inside the spring. If we take the 

same example with 6N of weight on the spring, 

we find that Ee = ½ Fe  = 0.5*6N*0.15m = 0.45J  

This could be a “challenge” question that comes 

up. Clearly the more force or weight the more 

energy is stored. 

 

8) Springs can be used show an oscillation or a 

simple harmonic motion. The time period for this 

motion is constant but the amplitude will die 

down as the energy stored in the spring is 

covered to thermal and dissipated in the surroundings. 

 

Weight in 

N 

Length of 

spring in cm 

Extension 

of spring in 

cm 

0 3 0 

1 5 2 

2 7 4 

… .. … 
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8 Force and Acceleration Method 

Basic Method… 

1) Setup your ramp so it is friction compensated. This may be 

a couple of degree angle. The trolley should roll freely 

without acceleration. 

2) Find the mass of the trolley 

3) Attach a pulley wheel and 100g mass to the trolley with a 

string to produce an accelerating force. 

4) Use a light gate to measure the acceleration of the trolley 

directly (OR use S = 0.5t2 rearranged to 2s/t2 =a and a 

stopwatch and ruler) 

5) Alter the accelerating force by moving 100g mass onto the hanger. But leaving the overall system with 

constant mass. 

  

Analysis… (Higher level) 

1) Plot the readings on a graph of a (y 

axis) and F (x-axis).  

 

2) Straight line will show proportionality 

which can be simply checked by taking 

the ratio of y/x at several points on the 

graph. They will always come out to 

the same value. 

 

3) Gradient… F = ma would mean F * 1/m 

= a so is 1/m so you can find the mass. 

If plot the other way around the 

gradient is the mass. (see image for how it works) 

 

4) If the range is not appropriate with 100g or 1N try 50g and 0.5N instead. 

 

5) This method with a light gate is much easier to 

measure the acceleration directly than by 

calculation of 2s/t2. The Formula s = ut+ ½at2 can 

be used as u = 0 as you allow the mass to fall, so 

the formula becomes s = ½at2. This means that if 

you know the distance fallen the string you can 

find the acceleration by a calculation a = 2s/t2. 

 

6) This method and result is clear evidence of 

Newton’s 2nd Law as the ratio F/m = a = constant. 

 

7) Another method to obtain a frictionless track is to use an air track to provide a cushion of air. 
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9a Water Waves 

Basic Method… 

1) Use a signal generator and mechanical dipper or 

rod to create regular wave patterns in a ripple 

tank filled with water. 

 

2) Use a lamp and the curvature of the water to 

focus the light into dark and light lines on the 

white card screen below. You might also reflect 

onto a 45 screen for a classroom demo. 

 

3) Count the number of waves going past a specific 

point over a period of time i.e. 10s and then 

divide by 10 to find the frequency. You can 

compare this to a digital readout on the signal 

generator (if it has one) 

 

4) Measure the wavelength  in several places and take a mean. 

You can look at the light part to the next light part and take 

this as peak to peak. 

 

5) Work out the wave speed using c = f 

 

6) Adjust the frequency and repeat. 

 

7) An alternative method is to take a piece of half drainpipe 

which has sealed ends. Fill with water up to half and lift then 

drop. You will see a single wave pulse travel backwards and 

forwards up the pipe. You can work out the wave speed by 

distance / time. This experiment showed that the speed was 

a constant. 

 

Drain Pipe Results for Wave speed 

distance /m 
time /s 

Average speed m/s 
1 2 3 Ave 

1.06 3.49 3.44 3.50 3.477 0.305 

2.12 6.89 7.03 7.06 6.993 0.303 

3.18 10.50 10.47 10.49 10.487 0.303 

    Ave 0.30 
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9b String Waves 

1) Use a signal generator (with digital display) connected 

to a 2 to 3m string over a bridge (or pivot point) under 

light tension (50g) 

 

2) Use the generator to find the first point from 0Hz 

where the string forms a stationary or standing wave 

form with a half wave (or 1 loop). 

 

3) You might use a stroboscope to help fix the pattern (use 

with caution due to epilepsy). 

 

4) Record the frequency f in a table and double this length 

to be the wavelength . 

 

5) Continue your experiment finding more standing wave 

patterns with patterns of 2, 3, 4,…. Hoops. Each time 

work out  and record the frequency. This is similar to 

repeating your readings so you are confident of the 

results. 

 

6) Calculate the speed of the wave travelling down the 

string for each time and take an average. Clearly the 

speed is constant. 

 

7) Replace the string with one of lighter mass per unit length and try again. You will see the speed has now 

increased. 

 

 

 

  

Frequency 

/Hz 

Wavelength 

/m 

Wave speed / 

ms-1 

9.59 3.960 37.98 

17.95 1.980 35.54 

28.30 1.320 37.36 

37.80 0.990 37.42 

45.20 0.792 35.80 

55.40 0.660 36.56 

64.30 0.570 36.65 

73.40 0.495 36.33 

82.80 0.44 36.43 

 Ave 36.67 
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10 Radiation and Absorption 

Basic Method… 

1) Leslie's cube is a device used in the measurement or demonstration of the variations 

in thermal radiation emitted from different surfaces at the same temperature. It was 

devised in 1804 by John Leslie a Scottish mathematician and physicist. Originally one of the 

cube's vertical sides is coated with a layer of gold, another with a layer of silver, a third with 

a layer of copper, while the fourth side is coated with a varnish of isinglass. The cube is 

made from a solid block of metal with a central cavity. In use, the cavity was filled with hot 

water; the entire cube has essentially the same temperature as the water. The IR detector showed much 

greater emission from the side with varnish than from any of the other three sides. 

 

2) In the modern version the sides coated to 

show the difference between white, black, 

shiny or polished and matt. 

 

3) Boiling water is added to the cube and an infra-

red datalogging device is pointed at each side. 

You can also set up 4 simultaneous 

connections if you wish and take several readings and then a mean to give you more secure results. 

 

4) You should keep the probe at the same distance from the cube at all times as the IR radiation will dissipate 

into the surroundings with distance. 

 

5) The temperatures recorded by the detector give an idea of the emission of thermal radiation from the cube 

by each surface. 

 

6) The table give an idea of the results 

seen from one experiment the order 

of how much IR a surface emits. 

 

7) A second set of students tried the same experiment with a different cube and starting temperature and got 

similar results making the experimental results reproducible. 

 

 

  

Type 
Dull/Matt 

Black 
Shiny 
Black 

Dull/Matt 
Silver 

Shiny 
White 

Temp 87 70 61 47 
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1-9 GCSE Subject Specific Vocabulary 
 

Accuracy: A measurement result is considered accurate if it is judged to be close to the true value.  
 
Calibration: Marking a scale on a measuring instrument. This involves establishing the relationship 
between indications of a measuring instrument and standard or reference quantity values, which must 
be applied. For example, placing a thermometer in melting ice to see whether it reads zero, in order to 
check if it has been calibrated correctly.  
 
Data: Information, either qualitative or quantitative, that has been collected.  
 
Error: See also uncertainty.  
 
Measurement error: The difference between a measured value and the true value.  
 
Anomalies: These are values in a set of results which are judged not to be part of the variation caused 
by random uncertainty.  
 
Random error: These cause readings to be spread about the true value, due to results varying in an 
unpredictable way from one measurement to the next. Random errors are present when any 
measurement is made and cannot be corrected. The effect of random errors can be reduced by making 
more measurements and calculating a new mean.  
 
Systematic error: These cause readings to differ from the true value by a consistent amount each time a 
measurement is made. Sources of systematic error can include the environment, methods of 
observation or instruments used. Systematic errors cannot be dealt with by simple repeats. If a 
systematic error is suspected, the data collection should be repeated using a different technique or a 
different set of equipment, and the results compared.  
 
Zero error: Any indication that a measuring system gives a false reading when the true value of a 
measured quantity is zero, eg the needle on an ammeter failing to return to zero when no current flows. 
A zero error may result in a systematic uncertainty.  
 
Evidence: Data which has been shown to be valid.  
 
Fair test: A fair test is one in which only the independent variable has been allowed to affect the 
dependent variable.  
 
Hypothesis: A proposal intended to explain certain facts or observations.  
 
Interval: The quantity between readings, eg a set of 11 readings equally spaced over a distance of 1 
metre would give an interval of 10 centimetres.  
 
Precision: Precise measurements are ones in which there is very little spread about the mean value. 
Precision depends only on the extent of random errors – it gives no indication of how close results are to 
the true value.  
 
Prediction: A prediction is a statement suggesting what will happen in the future, based on observation, 
experience or a hypothesis.  
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Range: The maximum and minimum values of the independent or dependent variables; important in 
ensuring that any pattern is detected. For example a range of distances may be quoted as either: 'From 
10 cm to 50 cm' or 'From 50 cm to 10 cm'.  
 
Repeatable: A measurement is repeatable if the original experimenter repeats the investigation using 
same method and equipment and obtains the same results. Previously known as reliable.  
 
Reproducible: A measurement is reproducible if the investigation is repeated by another person, or by 
using different equipment or techniques, and the same results are obtained. Previously known as 
reliable.  
 
Resolution: This is the smallest change in the quantity being measured (input) of a measuring 
instrument that gives a perceptible change in the reading.  
 
Sketch graph: A line graph, not necessarily on a grid, that shows the general shape of the relationship 
between two variables. It will not have any points plotted and although the axes should be labelled they 
may not be scaled.  
 
True value: This is the value that would be obtained in an ideal measurement.  
 
Uncertainty: The interval within which the true value can be expected to lie, with a given level of 
confidence or probability, eg 'the temperature is 20 °C ± 2 °C, at a level of confidence of 95%'.  
 
Validity: Suitability of the investigative procedure to answer the question being asked. For example, an 
investigation to find out if the rate of a chemical reaction depended upon the concentration of one of 
the reactants would not be a valid procedure if the temperature of the reactants was not controlled.  
 
Valid conclusion: A conclusion supported by valid data, obtained from an appropriate experimental 
design and based on sound reasoning.  
 
Variables; These are physical, chemical or biological quantities or characteristics.  
 
Categoric variables have values that are labels, eg names of plants or types of material.  
 
Continuous variables can have values (called a quantity) that can be given a magnitude either by 
counting (as in the case of the number of shrimp) or by measurement (eg light intensity, flow rate etc). 
Previously known as discrete variable.  
 
Control variable is one which may, in addition to the independent variable, affect the outcome of the 
investigation and therefore has to be kept constant or at least monitored.  
 
Dependent variable is the variable of which the value is measured for each and every change in the 
independent variable.  
 
Independent variable is the variable for which values are changed or selected by the investigator. 
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