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Test on Temperature Heat Transfer and K Theory 
Section A : MCQ  Answer all questions.

Answers to Section A must be written in the table provided on Page 3.


1     When heat energy is absorbed by a substance without a change of state,
        what happens to the total potential and kinetic energy of the particles?

	
	Total potential energy of the particles
	Total kinetic energy of the particles

	A
	increases
	remains unchanged

	B
	increases
	increases

	C
	increases
	decreases

	D
	decreases
	increases


2     What physical property of the mercury is used in the mercury-in-glass thermometer?
        A    The volume of mercury
        B    The mass of mercury

        C    The number of particles of mercury

        D    The weight of mercury

      Note:  Mass, number of particles and weight does not vary with temperature!
3     The Upper Fixed Point of temperature scale is define as _____

        A   The temperature of water which has been boiling for more than 2 minutes.
        B   The boiling point of water.

        C   The temperature of steam just above the water which is boiling under standard atmospheric pressure.

        D   The highest temperature reading in the thermometer.
       Some students chose B. Sorry, it is not correct. Although the temperature of water will remain constant while it is boiling, the boiling point of water is not a fixed value. It depends on the pressure above the water and the amount of impurities in it.
       I can make water boil at 25 oC if I want to!
3     If the temperature of an object changes from  -20oC to  -10oC, which of the following statements is true about the temperature of the object?

A    There is a fall of temperature of 10oC.
B    There is a rise of temperature of 10oC.   Working is  -10 oC  - (-20 oC) =  10 oC  
       C    There is a rise of temperature of 30oC.
       D    There is a fall of temperature of 20oC.

4     What is the temperature reading in oC for zero Kelvin?
       A     0 oC 

B    -273 oC

C  273  oC

D   -373  oC
5    If there is an increase in temperature by 4 oC, what is the change of temperature in kelvin?
A
 4 K       
B    277 K 
    C   4 x 273  K
   
 D    274 K
6     The temperature of a substance is related to _________________ .

 A    The average potential energy of the particles.
        B    The average kinetic energy of the particles.

        C    The total kinetic energy of the particles.

        D    The total internal energy of the substance.       
       Note: Temperature of a substance varies directly with the AVERAGE kinetic energy of the particles. Temperature of a substance does not really depend on the total kinetic energy of the particles.
7     Brownian motion is ____________________.
        A    The irregular motion of host particles that make up the substance.
        B    The motion of the heated particles in a fluid.
        C    The irregular motion of tiny foreign particles that are suspended in a fluid.

        D    The regular motion of the foreign particles that are brown in colour.

8     The figure below shows a vacuum flask which is used to keep hot water.
                       [image: image1.wmf] 

 


       What is purpose of the silvery surfaces of this flask? 
        A     To minimize heat leaving the flask by radiation.
 B     To minimize heat loss by conduction.
 C     To minimize heat entering the flask by radiation.
 D     To minimize heat entering the flask by conduction.
9      In a vacuum flask, the vacuum between the glass walls helps to
 A     prevent heat loss by radiation.
        B     prevent heat loss by conduction but allows convection.

        C     prevent heat loss by convection but allows conduction.

        D     prevent heat loss by convection and conduction.

        Note:  Some students wrongly think that vacuum prevent radiation. To the contrary, radiation passes through vacuum most easily.
10     A cooking pan has a black outer surface. We put it above a fire to cook food.

         This is _________
 A     an advantage as the black surface is a good absorber of heat radiation.
        B     an advantage as the black surface is a good conductor of heat.

        C     a disadvantage as the black surface loses heat quickly by conduction.

        D     a disadvantage as the black surface is a poor absorber of heat radiation.

        Note:  Quite a number of students chose B. These students do not have mixed up conduction and radiation processes.
Section B:  Answer all questions in the spaces provided.
1     Define the term “lower fixed point of temperature scale”.

[ 3 marks ]
The lower fixed point is the temperature of pure melting ice at normal atmposheric pressure.
         Note :  Freezing pint of pure water is not accepted although in theory freezing point is equal to melting point.  This is because getting the freezing point of water is more difficult to do accurately than getting the melting point of ice.
2    A scale is placed beside a thermometer whose position for –10 oC and 70 oC are known.


      Calculate the temperature reading at the point X.



[3 marks]

                  Some students use equal ratios as follows:

                  which is also correct.   The answer for X  is  22 oC.

To tell you the secret, there is actually a graph like this:

        There is linear relationship between physical property and temperature.


          We use the ratio:   
                            It is all mathematics! So easy.
                            So it is ok if you always just use the equation (1).
3    An electrical resistance thermometer shows a resistance of 5.2 Ω  at -5 oC and 30.6 Ω at steam point.   Calculate the temperature reading when its resistance is 18.5 Ω.












[ 4 marks ]

                                   Answer is  50 oC
                      You may also use ratio equation again, whichever way is easier for you.

4    Explain in terms of kinetic theory why a gas in a close container shows an increase of pressure when its temperature increases.




[ 4 marks ]
       Answer:  When the temperature increases, the gas particles gain thermal energy. Their average kinetic energy increases. This means that they move faster and collide with the wall more frequently. Each collision also produces a greater force of impact. With more collisions per unit area and more force per collision, the total force on a unit area now is greater. Hence the pressure on the wall increases.
        Note:  One student mentioned a decrease of volume. This is irrelevant. We should assume that the volume does not change unless the question says so. Some students mentioned the collisions among the particles. This is not important. You must mention the collisions with the container’s walls. Many students merely stated that the number of collisions increases but missed out the fact the force of impact of each collision also increases. There are two reasons here for the total force on a unit area to increase sufficiently.  

                   The following is just the extra information and you don’t need to write this in exam:

                   Actually, as temperature rises, the new average speed is proportional to square root of k.e. or square root of temperature in Kelvin. So, because of the square root, we need two reasons for the total force on a unit area to be really proportional to the temperature in Kelvin or in linear relationship with temperature in degree Celsius.

5   When a hot liquid steric acid is allowed to cool, its temperature changes with time as shown in the graph below:

      (a)  Write down the freezing point of the steric acid in this experiment.
[ 1 mark ]
             Answer:  The freezing point is 56 oC.
             Note:   The letter B or C would not be accepted as the answer. The word “point” does not mean a point on the diagram, it means a particular value!
                        Let us remember:  The freezing point of a substance is defined as the temperature at which the substance changes from its liquid state to its solid state without a change in the temperature.
      (b)  What is the state or states of steric acid at the point P in the graph?
[ 1 mark ]

             Answer:  About half of the steric acid is still in liquid state, the rest of the steric acid is in solid state.    


             Note:  I hope nobody would think that there is one single state called half liquid half solid. There is no such monstrous thing in this world. This misunderstanding is terrible.
      (b)  During the section  B to C of the graph, the steric acid is losing heat continuously to the surroundings.  Explain why its temperature remains constant even though heat is still being given out. 





[ 4 marks ]
            Answer:   From B point to C point, freezing process is happening. There is a huge amount of particles’ potential energy waiting to be given away. Hence, the particles of steric acid loses only their p.e. so as to allow the cohesive forces to bring them closer together and change to solid state. In this way, the average k.e.of the particles remain unchanged while freezing is still in progress. Hence, the temperature remains constant as temperature is linked only to the average k.e. and not to the p.e.
            Note:  Some students said that the particles need to use energy for the bonds to be made.  This is wrong. The word “use” gives people a wrong idea. The actual fact is: For bonds to be made, the particles need to throw away their extra potential energy instead of “using” it!.  We only need to “use” energy to break the bonds and raise the potential energy!  So these students think in an opposite way. Sigh.
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