[image: ]
model
Particle
Combined Science
Name 		______________________________
Class 		______________________________
Teacher 	______________________________

[image: C:\Users\Pete\Downloads\download (7).png]Particle model facts1) ρ = m ÷ V
2) density – kg/m3, mass – kg, volume - m3

3) The particles are touching and vibrate around a fixed pattern.
4) Particles are touching but not in fixed positions. They are free to flow around. 
5) Particles are far apart and move around quickly and randomly. 
6) Solid. 
7) Melting (solid → liquid), evaporating (liquid → gas), freezing (liquid → solid), condensing (gas → liquid), sublimating (solid → gas/gas → solid).  
8) Measure the length of the three sides and multiply together. 
9) Place the irregular solid in water in a measuring cylinder. Measure how much the water level has gone up by. 
10) Internal energy is the total kinetic energy and potential energy of all the particles that make up a system. 
11)  The energy needed to heat up 1kg of a material by a temperature of 1°C. 
12) The energy needed to change state of 1kg of a substance without changing temperature. 
13) Energy goes into breaking/making bonds. 

14) In random motion. 
15) The speed of the particles increases as the gas is heated. 
16) The pressure would increase as particles would hit the walls of the container more often. 
17) From solid to liquid. 

18) From liquid to gas. 

19) ΔE = m × c × Δθ

20) E = m × L
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1) What is the equation for density?
2) What are the units for density, mass and volume? 
3) How are the particles in a solid arranged?

4) How are the particles in a liquid arranged?

5) How are the particles in a gas arranged?

6) Which state of matter is most dense?
7) What are the names of the five state changes?

8) How do you measure the volume of a regular solid. 
9) How do you measure the volume of an irregular solid. 

10) What is internal energy?


11) What is the definition of specific heat capacity?
12) What is the definition of latent heat?

13) Why doesn’t the temperature of a material change as it’s changing state?
14) How do the molecules in a gas move?
15) What happens to the speed of particles in a gas as the gas is heated?
16) What happens to pressure if the size of a container is reduced?
17) The specific latent heat of fusion gives what state change?
18) The specific latent heat of vaporisation gives what state change?
19) What is the equation to calculate energy change from specific heat capacity?
20) What is the equation to calculate energy needed for a state change?





Task: Kinetic theory
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The diagrams X, Y and Z show how the particles are arranged in the three states of matter. 
1. Which one of the diagrams shows the arrangement of particles in a solid?
2. Which one of the diagrams shows the arrangement of particles in a liquid?
3. Which one of the diagrams shows the arrangement of particles in a gas?
4. Which state(s) of matter:
a) Can be compressed. 
b) Takes up the shape of the container
c) Has no fixed volume
d) Has no fixed shape. 
e) Has a low density. 
f) Causes pressure. 

5. Describe the difference between the solid and gas states, in terms of the arrangement and movement of their particles (4). 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________


6. The figure below shows a balloon filled with helium gas.
[image: ] 
(a)     Describe the movement of the particles of helium gas inside the balloon. (2)
___________________________________________________________________
[bookmark: _Hlk43107267]___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Task: Specific latent heat
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(a)     (i)      What is meant by specific latent heat of fusion? (2)
______________________________________________________________
______________________________________________________________
______________________________________________________________
 (ii)     Calculate the amount of energy required to melt 15 kg of ice at 0 °C.
Specific latent heat of fusion of ice = 340,000 J/kg. (2)
______________________________________________________________
______________________________________________________________
Energy = ___________________ J
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[bookmark: _GoBack]Answers
Task: Kinetic theory
1. Y
2. Z
3. X
4. a) gas only    b) liquids and gases     c) liquids and gases     d) liquids and gases     e) gases         f) gases 
5. solid particles vibrate about fixed positions (1) 
(solids) are closely packed (1)
accept regular 
gas particles move randomly (1)
accept particles move faster accept freely for randomly 
(gas particles) are far apart (1)
6. range of speeds (1)
moving in different directions (1)
accept random motion
Task: Specific latent heat
	1a. 	E = mL
E = 10 kg x 25 000 = 250 000 J
	1b. 	E = mL
      	E = 15.5 kg x 15 000 = 232 500 J

	2a.	E = mL
50 500 = m x 2 200


	2b. 	E = mL
24 300 = m x 1 300



	3a. 	E = mL
3 500 = 20 x L

	3b. 	E = mL
6 800 = 0.3 x L

(22 700 J/kg to 3 sf)



(a) (i) 	(Specific latent heat of fusion of a substance) is the amount of energy required to change a 1kg of a substance from solid to liquid state (1) 
			accept liquid to solid
without any change in the temperature (1)
(a) (ii)	E = mL
	E = 15 kg x 340 000 = 5 100 000 J
(b)	(Specific latent heat of vaporisation of a substance) is the amount of energy required to change a 1kg of a substance from liquid to gas state (1) 
			accept gas to liquid
without any change in the temperature (1)
(c)	E = mL
	E = 0.018 kg x 2.3 x 106 = 41 400 J
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SPECIFIC LATENT HEAT CALCULATIONS
BASIC

1

Calculate the energy E (in J) for each of the following:
a. m=10kgand L =25 000 J/’kg
b. m=155kgand L =15 000 J/kg

2. Calculate the mass m (in kg) for each of the following:
a. E=50500Tand L =2 200 J/kg
b. E=24300TJand L =1 300 J/kg
3. Calculate the specific latent heat L (in J/kg) for each of the
following:
a. E=3500Jand m=20kg
b. E=6800Jandm=0.3kg EEmEEsEEEsEmEEsEEE s .-
MEDIUM ! to go from g to kg —> + 1 000
1. Calculate the energy E (in J) for each of the following: [
a. m=20gand L =55 000 J/kg e e e e e e
, e o 0 i
,,Y:) inf,f;':” change ",i;"” ke : to go from kJ to J —> x 1 000
Now you can calculate the energy in J 1 to go from MJ to J —>x 1 000 000
E= J 1 to go from GJ to J —>x 1 000 000 000
b. m=144 gand L = 88 000 J/kg i
¢. m=300.3 gand L =30 000 J/kg femmmmsssssmssss s
2. Calculate the mass m (in kg) for each of the following:
a. E=60kJand L =22 000 J/kg i beaker
You need to change kJ into J }tagt'"g
E=60k]= J
Now you can calculate the mass in kg
m= kg
b. E=0.6MJandL =6 000 J/kg
c. E=0.05GJandL =21 000 J/kg Figure 1

HARD

1. Calculate the energy transferred to the surroundings as 0.40 kg of stearic acid change state from solid to
liquid. The specific latent heat of fusion of stearic acid is 199 000 J/kg.

2. While a kettle boils. 0.018 kg of water changes to steam. Calculate the amount of energy required for
this change. The specific latent heat of vaporisation of water is 2.3 MJ/kg.

3. The apparatus shown in Figure 1 is used to measure the specific latent heat of vaporisation of water. The
balance reading decreased from 0.152 kg to 0.144 kg in the time taken to supply 18 400 J of energy to
the boiling water. Use the data to calculate the specific latent heat of vaporisation of water.

4. If the specific latent heat of fusion of water is 340 000 J/kg and the specific latent heat of vaporisation of

‘water is 2.3 MJ/kg. calculate:
a. the energy needed to melt 2 kg of ice at 0 °C c. the energy needed to boil 3 kg of water at 100 °C
b. the energy needed to melt 500 g of ice at 0 °C d. the energy needed to boil 100 g of water at 100 °C




image6.png
O @
To see favourites here, select ¥= then #, and drag to the Favourites Bar folder. Or import from another browser. Import favourites

3 of14 el — 4+ &) /' [IFittopage (D Pageview | A) Readaloud [ Addnotes B | %

@

(b)  Whatis meant by ‘specific latent heat of vaporisation?

@

(c)  While a kettle boils, 0.018 kg of water changes to steam.
Calculate the amount of energy required for this change.

Specific latent heat of vaporisation of water = 2.3 x 10¢ J / kg.
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