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pressure decreased 

because molecules have less (kinetic) energy 

so fewer collisions (with the wall/container each second)





Sublimate - The change of the solid state of the 
matter directly on heating to vapor state (without 
becoming liquid)



cooling 
• as the argon cools the particles slow down 
• particles in a liquid move slower than particles in a gas 
• particles in a solid move slower than particles in a liquid 
• as the liquid/solid cools the particles get closer together 
• as the liquid/solid cools the density increases 
gas to liquid 
• particles change from being spread apart to touching each other 
• particles will (collide with other particles more often and) change direction more often 
liquid to solid 
• particles change from a random arrangement to a regular pattern 
• particles change from moving freely to fixed positions 
• particles change from moving freely/randomly to vibrating 
explanation 
• (internal) energy (of the argon) decreases 
• (kinetic) energy (of the particles) decreases with temperature 
• (potential) energy (of the particles) changes with change of state (of the argon) 
• forces between particles in a gas are negligible/zero 
• attractive forces act between atoms when they are close to each other 
• attractive forces between particles are stronger in a solid than in a liquid







metal: has a high thermal conductivity which 
increases the rate of energy transfer from the 
mixture

has a low thermal conductivity which reduces the rate of 
energy transfer from the surroundings (to the liquid 
coolant at –20°C) 



a high specific heat capacity so it can absorb a large 
amount of energy with only a small temperature change









particles would have a higher (mean) kinetic energy 

(so) increased number of collisions with the walls of 
the balloon per second
 
greater forces exerted in collisions 

(between particles and balloon walls) greater force 
exerted on same area



zero error systematic error

reset the balance to zero g

subtract the reading shown on the balance from the reading 
taken



resolution



place the measuring cylinder on a horizontal surface 

view with eye in line with the level of the water



add several coins to the measuring 
cylinder 

measure the change in the water level in 
the measuring cylinder 

divide by the number of coins added











the relationship is linear



(as the amount of steam increases) 
the number of particles increases and 

(as the temperature increases) 
particles move faster 

particles collide with the wall of the 
cooker 

these collisions are more frequent and 
each collision exerts more force 



• measure mass using a balance / scales 
• part fill a measuring cylinder with water and measure initial 
volume 
• place rock in water and measure final volume 
• volume of rock = final volume − initial volume 
• fill a displacement / eureka can with water level with spout 
• place rock in water and collect displaced water 
• measuring cylinder used to determine volume of displaced 
water 
• volume of rock = volume of displaced water 
• use mass and volume to calculate density 
● use of: 
 density = mass/volume



a mean can be calculated which reduces the 
effect of random errors



measuring cylinder





less energy (than 25 200 J) was transferred to the water 
(so) student’s value of L was too high 

the measured change in mass is too high (for the energy 
supplied) (so) student’s value of L is too low
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