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Physics Paper 3 
Limitations and 
Improvements

Too little measurements to draw 
conclusion

Take many readings/ take more 
values and plot a graph or compare 
values

Value too small for accuracy/ 
difficult to measure

Large % uncertainty

Increase magnitude of quantity

Use more precise apparatus 
(specify!)

Micrometer screw guage

Vernier caliper

Difficulty measuring diameter Use micrometer screw gauge/ 
vernier calliper

Hard spherical or round objects

Small change in length difficult to 
measure Travelling microscope

Lack of accuracy in apparatus Use apparatus with better precision 
(specify!)

Analogue instruments, voltmeter, therometer

Hard to judge a specific moment/ 
difficult to time short event

Human error/ reaction time

Motion/ position sensor
That starts/ stops timer

eg light gate

Use video recording and frame-by-frame/ 
slow motion playback (high speed camera)
Look at clock/ timer on video

Fiducial marker (only for oscillations!)

Move by increments - pulley and 
weights

Rebound height, lift for a newton meter, 
oscillation, fast-moving object

Angled object hard to line up/ 
measure/ holding protactor steady

Mirror scale/ project image onto screen

Clamp ruler or protractor

Vertical/ parallel object or 
measurement

Plumb line

Set square

Spirit level

Equilibrium, terminal velocity

Difficult to check whether object is 
horizontal

Measure the height of object/strip 
above the bench at both ends and 
check if they are equal

Resistance of contacts Clean the contacts to rid dirt and 
dust

Wires kinked/ not straight
Clamp

Tape to ruler
Experiment involving measuring length of a wire

Transparent object/ liquid hard to 
see/ measure;

Meniscus or refraction effect in liquids

Use coloured object/ dye liquidGlass, water, measuring volume of a liquid

Hard to measure from centre of 
objectMark centreMasses, balls, round objects

Uncertain starting position
Clamp rule

Marker to mark position
Releasing object

Unstable or wobbly system, objects 
slip

Fixing objects with glue or tape, 
adhesive putty, blu-tack

Secure board or support by clamping

Mount objects on a stand if hard to 
keep still

Equilibrium, angled

Volatile measurements

Video playback in slow motion/ 
frame by frame

Sensor and data logger

Move by increments - pulley and 
weights

Newtonmeter

Difficult to release object without 
exterting some external force

Hold the object against a stop (eg. 
piece of card) and release

Move by increments/ pulley and 
weights

Moving objects on a slope

Heat lostInsulate, eg. polystyrene container

Object does not travel in a straight 
lineNarrow tubeMoving ball

Adhesive putty adds weightUse tape

Friction not negligibleLubricate (using oil)eg. pulley, oscillations

Object movement affected by 
wind/ draught

Turn off fans/ air conditioning

Wind shield
Light object
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