Week 2-3
Heating Processes 
 Heat:
Is the energy that is in the process of being transferred from on place to another due to a temperature difference.
Kinetic Particle Model:
We use it to explain the states of matter, and changes between state
-According to the kinetic particle model, all matter is made up of small particles that are in constant motion.
[image: ]Assumptions of Kinetic Particle model:
· All matter is made up of small particle in constant motion; they have kinetic energy
· Collisions between particles are perfectly elastic; the total kinetic energy before and after the collisions is the same
· Potential energy is stored in the ‘springs’ that connect the particles; potential energy depends on the distance between particles 



Potential Energy:
Energy that is stored in a system due to the configuration and interaction within the system.
-the particles in a solid, have bonds that behave like springs and this is why solid material has potential energy
Kinetic Energy:
The energy a body possesses due to its motion, it can be in the form of translational, rotational or vibrational energy.
-in a solid there is kinetic energy, due to the atoms are all vibrating and moving about constantly.
Elastic Collision: (mostly for gas?)
A collision between two or more objects in which there is no loss of total kinetic energy.
-kinetic energy is transferred from one particle to another but isn’t converted into potential.
Internal Energy:
The sum of the kinetic energy of the particles in the system and the potential energy stored in the system.
Temperature:
Is a measure of the average kinetic energy of the particles in a body.
Thermal Equilibrium:
is the state of a system in which its heat flow is balanced with its surroundings, meaning the temperatures of the system and surroundings are the same. A system at a higher temperature will transfer heat to a system at a lower temperature when they are in contact, until their temperatures are equal.
-when two substances at different temperatures are mixed, the heat lost by one is equal to the heat gained by the other.

Specific Heat Capacity:
Is the amount of energy required to increase the temperature of one kilogram by one kelvin without a change of state
[image: ]
[image: Image result for q=mct]
e.g 
[image: ]
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**make sure u write the assumptions.Law of Conservation Of energy:
In an isolated system, energy can neither be created nor destroyed. Energy can be transferred or transformed but the total energy of an isolated system remains constant. The total change in energy is zero.






Isolated System:
Is a system in which no energy or matter can enter or leave.



State Changes and Latent Heat And Power
[image: ]
Latent Heat:
The heat required to change the state of a substance at its melting or boiling point without a change in temperature.
The specific Latent Heat of Fusion:
Is the energy required to change the state of 1Kg of the substance from its solid form to its liquid form.
The specific Latent Heat of Vaporisation:
[image: ]Is the heat required to change the state of 1kg of the substance from its liquid to gaseous stae.
[image: ]
[image: Image result for latent heat formula]
Example of calculations that have change of state:
[image: ]
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Scientific Investigations:
Hypothesis:
Is a tentative explanation or prediction not yet confirmed by an experiment.
-e.g. “The height attained by a water rocket will increase with the amount of water attained in the rocket”.
-make sure you include you independent and dependent variables.
- is your hypothesis is true due to an experiment, you state that the experiment supports your hypothesis.
Estimating Uncertainties:
Sources include:
· Limit of reading of measuring device
· Precision of measuring device
· Variation of the measurand

Limit of Reading:
For analogue It is half the smallest division on the scale.
-e.g. For a liquid in a glass thermometer with a scale marked in degrees Celsius , the limit of reading is 0.5oC
For digital has a uncertainty of a whole division.
	-e.g. For a digital thermometer that reads whole degrees has a uncertainty of 1oC
Conclusion
[bookmark: _GoBack]Is a very brief summary of the results and their implications. Say what you found out and what it means. A conclusion should be a few sentences long.
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Substance Specific heat capacity Jkg'K™)
Water | 4200
Ethylene glycol (antifreeze) | 2400
Cooking oil 2800
Ice | 2100
Steam 2000
Air | 1000
Aluminium 200 | n
Soll | 800 |
Q Crown glass 670
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WORKED EXAMPLE 1.1

250mL of pure water at 25°C is heated to 95°C.

a Sketch a heating curve for the water from 0°C to 100°C. Show on the graph the section relevant to this
question. (2 marks)

b How much energy is needed fo achieve this femperature change? (4 marks)

Answers Logic
a A Draw correct graph and show sectfion. 2 marks
o
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Time (Heat added at constant rate) ’
18 NELSON PHYSICS UNITS 1 & 2 FOR THE AUSTRALIAN CURRICULUM 9780170242103
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b AQ= mcAT Find energy by this formula. 1 mark
AQ = 0.250kg X 4200Jkg"°C' X (95°C — 25°C) Substitute known variables into 2 marks
the formula. Find cin list of specific
heat constants.
AQ = 7.35 X 104) Calculate the correct answer. 1 mark
Try these yourself
1 A sample of an unknown substance of mass of 505g is heated from 21.0°C to 56.0°C. (4 marks)
The energy required was 4.90 x 10%J. Calculate the specific heat of the substance.
Use Table 1.3 to identify it.
2 A pure iron nail of unknown mass requires 860 J of energy to change from 23.0°C fo (3 marks)
305.0°C What is the mass of the nail?
WORKED EXAMPLE 1.2
A nurse prepares a bath that needs to be at 41°C for a patient. First he adds 53 L of water at 23°C from the I v
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Evaporation occurs at the surface when water
molecules that are less tightly bound and have
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required to change the state:

Table 1.5 Latent heats of fusion and vaporisation for a number of common substances. Unlike
specific heat, Jkg™'°C™, latent heat is given in kJkg™

Substance Latent heat of fusion Latent heat of vaporisation
(kykg™) (kykg™)
Aluminium 390 10500
Alcohol (ethanol) 105 841
Copper 205 4800
Iron 276 6340
Lead 25 860
Silver 105 2350
Water 334 2260

Specific latent heat (kJkg™) is the energy required to change the state of 1 kg of a
substance:

Specific latent heat of: Change of state
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tions to find the energy input needed —
tteam. Cooling requires the release WORKED EXAMPLE 1.5

lations depend on whether the water

1 A420g block of lead at 93°C is placed in a hole made in a large block of ice at 0.0°C.
a What is the most important assumption you must make to answer the question? (1 mark)

b How much of the ice will melt? (4 marks)
CsteamBT \ 2 A 25kgiron barbecue plate at 328°C is too hot for cooking. It needs to be cooled to 200°C.
R a This is to be done by placing the plate on a block of ice. Show what happens to the ice on a sketch of
he heating curve for water from below 0°C to above 100°C. (3 marks)
B = ML porisation b How much ice at 0°C is needed to use to cool the barbecue plate to the required 200°C? (6 marks)
N i Answers Logic
MCyater AT 1 a From the phrase 'in a large block of ice’, the most Give the correct 1 mark
important assumption is that all the energy fransferred assumptions.
- I o the ice from the lead only melts the ice.
, - b Heat lost by lead = heat gained by the ice
ting —
A ;l 8 AQpplost= AQ,.. gained Use the correct equation. 1 mark
T MeeCeuAT = Miceliusion
2400 2800 3200 3600
M CeeAT
mCE B
L‘usior.
I 0.42kg % 130 Jkg™ °C™' x 93°C Substitute the corrept values 2 marks
ce 3.34 x 10° Jkg"' and the correct units
=0.015kgor15g Calculate the answer. 1 mark
2 a _ 1 mark
&
t the problem covers. (2 marks) E 100
g o :
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e 3.34 x10° Jkg™!
=0.015kgorlbg
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Time (Heat energy received at constant rate)

All the energy transferred to the ice from the plate goes
into melting the ice, heating the water and converting it to
steam.

b Heat lost by iron = energy gained by the ice/water/steam
AGke = ABlco-water T AChater + ABuater-steom
MeeCeeAT = Micelivsion + MuaterCuaterAT + Muaierbvaporisation
Mass of the ice, water and steam is the same.
MeeCraAT = Miceswaterssteam(Liusion + CuaterAT + Liaperisation)

MrCraAT
M s /water/steam =
Lision + Cuoiee AT+ Licporisaio

m
Mo = 4.78 X 1072kg

Try this yourself

- 2.5kg X 450 Jkg~'°C~" x 128°C
los/water/sieom ~ 3 35 105 Jkg ! + (4.2 X 108 Jkg~'°C' x 100°C) + 2.26 X 10¢ Jkg™'

Q

Search
and the correct units

Calculate the answer.

Identify the correct
line sections.

Use the correct equation.

Complete the correct
algebraic steps.

Substitute the correct values.

Calculate the answer.

24049 of copper filings are removed from boiling ethanol (boiling point 78°C) and placed in a
light, insulating polystyrene cup containing 150g of ice at 0°C. How much of the ice will melt?

Mattias .~

1 mark
1 mark

2 marks

1 mark

2 marks

2 marks

1 mark

(6 marks)

i |

Last read page

E O Type here to search

< 26-27 1 486 >

ENG  4:08 PM

US  26/04/2018





image1.png
m NelsonNetBook

‘nelsonnethook ® @ [ Q Mattias

eBooks Groups Contents Hotspots Annotations Bookmarks Search

The kinetic particle model of matter

Matter can exist in four different states: solid, liquid, gas and plasma. Solids have fixed shapes,
fixed volumes and are mostly incompressible. Liquids have fixed shapes, fixed volumes and are
more or less incompressible. Gases have no fixed shape or volume and are compressible. Plasmas
are similar to gases but are made up of charged particles. How is all this to be explained?

We use the kinetic particle model of matter to explain the states of matter, and changes
between states. According to the kinetic particle model, all matter is made up of small particles
that are in constant motion.

Figure 1.4p (— e BN
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