
p h y s i c s

a q a   s p e c i f I c a t i o n  

e n e r g y

W i t h   s o l u t i o n s



electrons collide with particles in the heating element 
which increases the (kinetic) energy of the particles (in 
the heating element)



the starting temperature of the water



(the heating element of) the kettle took time to heat up



the (rate of) energy transfer (per kg of water) to the 
surroundings decreases as the mass of water increases









bulbs also transfer thermal energy the efficiency of the light bulb also needs to be 
considered 





• Wrap N layers of newspaper around the metal can
• Heated water in a kettle
or
Using a Bunsen burner
• Put hot water in the metal can
• Use a measuring cylinder to measure the volume of water
• Measure initial and final temperature with the digital 
thermometer
• Use a stopclock / stopwatch to measure a time of 5 
minutes
• Calculate temperature decrease
• Repeat with different number of layers of newspaper
• Repeat with no layers of newspaper
• Use same initial temperature of hot water
• Use same volume of water each time



the digital thermometer and the datalogger have the same 
resolution only need to measure the start and end temperature 
or only need 2 readings or only need to calculate the 
temperature change





(work done against) air resistance or (work 
done against) friction (between zip line and 
pulley) causes thermal energy to be transferred 
to surroundings





the (maximum tendon) extension increases 
(as speed increases) so the elastic potential 
energy increases which is transferred to 
gravitational potential energy









(final) speed only depends on vertical height (and gravitational field 
strength)

















• wind is unreliable 

• wind turbines don’t turn when the wind is too 
strong/weak 

• there are not enough wind turbines (in the UK) 

the efficiency would increase because the percentage / 
proportion / amount of energy usefully transferred would 
increase or because the percentage / proportion / amount of 
energy wasted would decrease (because) less (work is done 
against) friction



more efficient devices waste less energy or more efficient 
devices need a lower energy input (for the same energy 
output) which would minimise the electricity / energy 
demand or which would minimise the environmental 
impact from (fossil fuel) electricity generation





independent variable: (type of) insulation / material 
dependent variable: time 



viewing angle affects measurement or parallax error









• measure mass of oil using the top pan 
balance 
• measure start temperature of oil using the 
thermometer 
• place beaker of oil on heater 
• switch on heater to heat oil 
• measure final temperature of oil using the 
thermometer 
• measure energy transferred using joulemeter 
• calculate increase in temperature (∆θ) 
• use the equation E = mcΔθ to determine c







Child gravitational potential energy decreases 
kinetic energy increases and then decreases (to 
zero)

Springs elastic potential energy increases

Surroundings internal / thermal store of energy increases
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