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Particles and Density
1. [image: A picture containing screenshot, diagram, circle, line

Description automatically generated]Particle diagrams can be used to represent the arrangement and movement of particles in solids, liquids and gases.

2. Solids are the most dense state of matter as the particles are held most closely together due to the forces of attraction.
3. Density is the mass per unit volume.
4. Density can be calculated using the equation:

Density = mass/volume
      ⍴ = m/V

with density, ⍴, in kilograms per metre cubed, kg/m3; mass, m, in kilograms, kg; volume, V, in metres cubed, m3
5. The density of a regular shaped solid can be calculated by measuring its mass and volume, then using the equation.
6. The density of an irregular solid or liquid can be determined using its mass and displacement of liquid.
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Gas Pressure
7. A fluid is a substance with no fixed shape - a liquid or a gas
8. Gas pressure is caused by collisions of particles with the walls of a container
9. Pressure is measured in Pascals (Pa)
10. Changing the temperature of a gas at constant volume changes the pressure exerted by the gas
11. Particles at higher temperatures, have higher thermal energy and move more quickly, so they have a higher pressure


Physics Only: Pressure
12. In a sealed container, with the same number of particles at constant temperature, decreasing the volume of a gas increases the pressure of the gas
13. The pressure of the gas is inversely proportional to its volume. This is because when the volume is decreased, the gas particles will collide more frequently with the walls of the container. More collisions mean more force, so the pressure increases
14. Work is the transfer of energy by a force. 
15. Doing work on a gas increases the internal energy of the gas and can cause an increase in the temperature of the gas. 
16. Increasing the volume in which a gas is contained, at constant temperature, can lead to a decrease in pressure. 
17. p1V1=p2V2, where p1 and V1 are the initial pressure and volume values, and p2 and V2 are the pressure and volume values after change
18. Fluid particles exert a force on any surface they collide with. This force is always at right angles to the surface
19. Pressure exerted on a solid is calculated using the equation:

 pressure= force/area
20. Liquids are incompressible so can be used to transmit forces through hydraulic systems
21. The pressure remains constant in the system so if the area increases, the force is multiplied, which is how heavy objects can be lifted or controlled
22. The deeper you go in water the greater the pressure becomes, because the greater the weight of water above you
23. The pressure due to a column of liquid can be calculated using the equation: 

pressure = height of the column × density of the liquid × gravitational field strength


24. pressure, p, in Pascals, Pa; height of the column, h, in metres, m; density, ⍴, in kilograms per metre cubed, kg/m3; gravitational field strength, g, in newtons per kilogram, N/kg
25. In a liquid, pressure at a point increases with the height of the column of liquid above that point and with the density of the liquid because there are more particles exerting a downward force
26. A partially (or totally) submerged object experiences a greater pressure on the bottom surface than on the top surface. This creates a resultant force upwards. This force is called the upthrust
27. The atmosphere is a thin layer (relative to the size of the Earth) of air round the Earth. The atmosphere gets less dense with increasing altitude
28. Air molecules colliding with a surface create atmospheric pressure
29. The number of air molecules (and so the weight of air) above a surface decreases as the height of the surface above ground level increases. So as height increases there is always less air above a surface than there is at a lower height. So atmospheric pressure decreases with an increase in height
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Integrated Instructions

Aim: To investigate density of regularly and irregularly shaped solids and liquids using a range of appropriate apparatus.

Part 1 (regular) Part 3 (liquid)

1.Usethe ruler fo measure the length, | sl | 2. Calculate the volume of
et oo helohi of Sach atyoLr Saebltais ok 1. Use the digital mass 2. Add 100 mi of salt solution fo the measuring cylinder

selected regular shaped objects. thisin your results table also. balance to measure the andrecord the exactvolume inyourresults table. The
Record this datain yourresults table. mass of an empty 100 ml mass of the liquid is the mass displayed on the balance
measuring cylinder. minus the mass of the empty measuring cylinder.

Ml ]

3. Calculate and thenrecord the

= 1l ligital l
4.Calculate and thenrecord the 3. Use the digital mass balance density of the liquid using the

] ie i to measure the mass of each
density of the objectsusing the L equation: density = mass/volume.

equation: density =mass/volume. of your objects. Recordthisin

yourresults table. ;

4.Convert your density

5. Convert your density measurementsinto the
measurementsinto the standard units ofkg/m?.
standard units of kg/m?.
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—

Part 2 (irregular)

3. Place an empty beaker beneath the spout of
the displacement can. Carefull fil the.

5. Slowly and carefully lower the iregular
shaped object into the displacement can.
You may wish o use a short length of

1. Use the digital mass balance

fo measure the mass of one of cotton to do this to avoid having to drop.

the object and cause a splash.

the ireguiar shaped objects: displacement can with water until water leaks

flom the spoutinfo the beaker. Wait unfi the spout
stops diipping before proceeding fo the next step. ‘

Record this mass in your table.

6. Measure and record the.
volume of water displaced
from the can fo the measuring
cyinder. This wil be equal fo
the volume of the object.

2. Secure the displacement can in the

clamp stand so itis well-supported, and
the spout s just higher than the top of *

4.Remove the.

your measuring cylinder. Select a beaker and place

measuring cylinder of an appropriate 4 7. Caleulate and record
5 i L i your measuring S
size for the object you will be measuring. the density of the

cylinder beneath imegular shaped object.
the spout.
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