02/10/15

Unconventional item types related to the teaching of kinetic theory and heat

1. Writing skill practice for Kinetic Theory
Direction: 

Construct a sentence from each of the following set of words and phrases for 1 to 5. Construct two sentences for 6 to 8.
1. moving particles 

matter 

tiny, 


is made up of.

2. of air particles
the average speed 
per second
meters 
five hundred fifty
 
is about 
in room temperature

3. were enlarged 
as large as 
it would be
if an atom 
a piece of rice

 ten million times,

4. move faster 

is heated

when 
particles 

the matter 

5. between
space 

there is 

particles of matter.

6. in order 
are arranged 
particles in solids 


 

  fixed points 

vibrate about 

they 


7. randomly arranged
are 
  particles of liquids 

  they 

collide frequently with

short distances 
and 


  other particles
 move over 

8. particles 
separated 
gases 
widely 
of 
are.  

freely 

they 

and 

randomly 
move 
2. Construct a passage about James Joule and the kinetic theory

Direction: Rearrange the following sentences to obtain a meaningful passage

These molecules are continuously moving.

If enough energy is transferred to the water, if may boil.

All of his experiments showed that 4200 J of energy must be transferred to raise the temperature of 1 kg by 1 0C

When water boils, energy is transferred in moving the molecules apart.

The kinetic theory explains the results of his experiments by picturing the water as made up of many small molecules.

James Joule did many experiments in which he transferred energy to water and measured its rise in temperature.

When the molecules move faster, we describe the water as getting hotter.

When energy is transferred to the water, the molecules move faster.

3. Fill in blanks using words given below:

Boyle’s, double, evaporation, gas, Kelvin, kinetic, liquid, lower, particles, pressure, speed, temperature


If we imagine the particles from which substances are made to be in a continual state of motion, we can understand why it is that many substances can be changed from solid to _________ and then to gas by heating them. This picture of matter as moving particles is called the __________ theory.


In solids and liquids, the energy associated with the moving particles is not enough for them to break away from the forces binding the particles together. In a ___________, the particles move freely and their energy is so great that we can often ignore the forces between them.

Not all of the particles have the same _________. In a liquid, those with the most energy escape to become a gas. This process is called ___________. In results in a drop in _________ of the liquid, if it is unable to make up the energy lost with the evaporating particles from elsewhere.


The pressure of a gas enclosed in a container depends on the number of _________ in the container and on how fast they are moving. Squeezing the gas, or putting more particles in the container will raise the ___________.  For a fixed mass of gas at a constant temperature, halving the volume will_____________ its pressure. This is an example of ____________ law.


Lowering the temperature of a gas will ___________ the speed of the particles. At a temperature of –273oC, the speed of the particles would be zero. The scale of temperature stating from this point is called the ___________ scale.

4. Chunking exercises for Heat and Internal Energy
I. Construct a sentence by adding spaces or a comma in each letter sequence.

a. Energycanneitherbecreatednorbedestroyed.

b. Heattravelsbyconductionconvectionandradiation.

c. Itisthesumofrandomkineticenergyandmolecularpotentialenergyofallmoleculesinthebody.

d. Wecanincreasetheinternalenergyofabodybyheatingitordoingworkonit.

e. Itistheheatrequiredtoincreasethetemperatureofabodybyonedegreecelsius.

f. Waterisusedasacoolantbecauseithasaverylargespecificheatcapacity. Inotherwordsitcanabsorbalotofheatbutwithverylittleincreaseintemperature.
II.  Use the sentences obtained to answer the following questions (for lower ability pupils) or Construct a question for each sentence obtained in Part I.

a. What is the principle of conservation of energy?

b. What are the three methods of heat transfer?

b. What is internal energy?

d. How can we increase the internal energy of a body?

e. Define heat capacity. 

g. Why is water often used as a coolant?

5. Crossword on Kinetic theory
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Across:

A5
Matter is made up of particles which are constantly A5.

A12 & E6
When A12 is mixed with E6, the volume of the solution is smaller than the sum of volumes of the solute and the solvent before mixing.

C2 & K10
Gas molecules behave like perfectly K10 spheres when C2.

C10 
The experiment in of mixing A12 and E6 shows that there is C10 between particles of matter.

E6
When A12 is mixed with E6, the volume of the solution is smaller than the sum of volumes of the solute and the solvent before mixing.

E13
The Brownian motion of smoke soot can be demonstrated using a smoke E13.

G1
The G1 force between gas molecules is negligible.

I1
The particles in an ideal gas have only I1 motion

K5
K5 is a gas mixture with about 80% nitrogen and 20% oxygen.

K10 
Gas molecules behave like perfectly K10 spheres when C2.

L1
The kinetic L1 explains the behaviour of matter in terms of the force and motion of their molecules.

L7
The L7 film experiment tells us the rough size of an oil molecule.

Down

1E
Particles of an ideal gas are 1E masses with zero dimension.

3B
The 3B energy of molecules arises from intermolecular forces of electrical origin.

5A
A quantity which contains 6.02 x 1023 particles is called a 5A.

5F & 16A
A 5F consists of a 16A arrangement of atoms.

7E
7E proposed that equal volumes of all gases at the same temperature and pressure, contained equal number of molecules.

8A
An 8A gas consists of point masses which move in uniform motion except during a collision with the wall of a container.

10A
A real 10A behaves approximately like an ideal 10A at STP.

10G
In liquids and solids, particles are held 10G together by strong bonding forces.

12A 
A real gas obeys 12As’ equation. 12a is a place in Holland where the physicist was born.

13E
The change in volume with temperature for a fixed mass of gas at constant pressure is referred to as 13E’ law

14C
The average intermolecular spacing of 14C is larger than that of water.

15H & 12A
The four common bonds between particles of matter are: 15H bond, covalent bond, metallic bond and Van der 12As’ bond.

16A
A 5F consists of a 16A arrangement of atoms.

6.  Wordsearch for Latent Heat
Directions:

1. Find words hidden in the letter grid related to this topic.


All letters will be used.  Words may go straight in either the horizontal or the vertical direction.

2. Construct 5 sentences using the words obtained. Use as many words found in the grid as possible in your sentences. 

7. Word search puzzle for kinetic theory

Direction:

1. Find English words related to the topic ‘Kinetic Theory of Matter’ from the word search grid. Words may go in any direction. All letters are used and some letters are used more than once. 

2. There are no less than 58 words hidden in the grid. Some words are names of scientists who had contribution to the ‘Kinetic Theory’.

3. Fill the gaps in the sentences below using words found.
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A
Y
V
A
D
M
O
V
I
N
G
S
W
A
T
E
R
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Introduction

Scientists proposed alternative        s of matter at various stages of development. For example, the vortex model of       was proposed by         (Britain, 1778 - 1829) to explain why gas can fill all containers. In 1738, Bernoulli of Swaziland applied a gas      , which resembled the present kinetic theory model to explain      s’    , and        ’s       . However, a full establishment of the kinetic model, by Maxwell (1831-1879) et al., took more than a century because in Bernoulli’s time, scientists generally believed that particles might          energy in collisions.

Particle nature of matter

Matter is made up of        particles, which are constantly        .  These particles are referred to as       s,      s and molecules. The oil-film experiment shows that the upper limit for the size of an       molecule is about 10-8 m.  For most       s, for diameter is of the order of 10-10 m. The number of molecules in one        of any substance, e.g. 18 g or 18 ml of       , is equal to one           ’s number, i.e. 6.025 x 1023. The volume contraction in      ing experiments, say when       is      ed with        , can be explained by the existence of            between particles of matter.

A strong evidence of the kinetic-particle view was provided by experiments demonstrating Brownian motion. In a school version, the experiment can be shown by a smoke      , which is an illuminated small chamber containing smoke under a         slide. When observed under a microscope, the        grains appear like small dancing bright       dots. The zigzag movement of a soot grain is caused by the constant collision of      molecules from different directions.

Solids

Most solids, like      , form         s. We can grow a large crystal by adding a       in saturated copper sulphate solution and wait for a couple of days. X-ray diffraction of crystals show that particles in a solid are      ly arranged in a regular array called the       . Each particle can vibrate about its equilibrium position – the             . The                       between particles arises from the            energy and the thermal kinetic energy of particles. Particles are held        together by       s including the        bond, covalent bond, metallic bond and the Van           s’ bond. 

Liquids

Inside a liquid, particles are also closely packed, but continually break and reform       s with neighbours. Their thermal motion is mainly vibrational, but to a less extent, they also have              motion.

Gases

When we        a liquid to its      ing        , it changes into a     . The energy needed to break all the      s is the                of vaporization. At       , the specific                  of vaporization of          is about 2.23 x 106 J kg-1 K-1. Gas particles behave like               balls.       pressure is produced by        particles colliding with the        of the container. An         gas is an imaginary gas made up of              es having only translational motion. A        gas at moderate temperature and       pressure behaves like an        gas. This is true for all gases when the        free        of       particles is larger than the dimension of the container. If this is the case, most space occupied by a gas is a        .       at      is       to an              in many aspects. The                     between       particles is negligible except when they          and        one another. Besides translational motion, the       ning of diatomic and polyatomic gas molecules give rises to         kinetic energy. For most gases, the energy contributed by the vibrational mode can be neglected except at very high temperature.

   1 2 3 4 5 6 7 8 9 10 11 12 13


a V A P O R I S A T I O N S


b A S K Y T I C A P A C O O


c P P I C O N D E N S E I L


d O E L E C T R I C A L S I


e U C O N V E C T I O N U D


f R I W E E U R T X I M F I


g E F A R G N I L I O B H U


h T I T G A A F R E E Z E Q


i A C T Y S L A T E N T A I


j W O R K S T E A M E L T L
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