Question 5.
(a)(i).	What are thermometric properties of substance                         		   (1mk)
 (ii).	Give one example of these properties.                                      			   (1mk)
 (iii).	What are fixed temperature points?                                        			    (1mk)                                                                                                                                (b)i).	 Define the scale of thermometer on a constant volume gas thermometer.         (1mk)
  (ii).	With the help of a labeled diagram describe the mode of operation of a practical 
constant volume gas thermometer.                          				   (4mks)
(iii).	State the corrections necessary in the thermometer in (b) (ii)   		  	   (2mks).                               (c)(i).	Define specific latent heat of vaporization.                            			    (1mk)
  (ii).	Explain using simple kinetic theory how evaporation causes cooling.  	     (2mk)                                                                                          
(iii).	What are the disadvantages of continuous flow method in determining specific heat capacity?                                                   						    (2mks)

(d).	A calorimeter of mass 100gm and specific heat capacity 100J/kgk contains 50gm of ice and 50gm of water. Steam at 100oC, is passed through the water at steady rate until the total mass is 210gm.
(i).	Calculate the final temperature                                               		 	      (4mks)
(ii).	Sketch a graph to show the variation of temperature with time.		       (1mk)                     

Question 6. 
 (a)(i).	Distinguish between saturated vapour and unsaturated vapour.  		        (3mks)
    (ii).	What is a saturated vapour pressure?                                      		 	         (1mk)
   (iii).	State the factors that affect the saturated vapour pressure      			        (1mk).
 (b)(i).	Use the kinetic theory to account for the increase in pressure of a gas when it temperature is increased at constant volume.  					       (3mks)
(ii).	 A narrow uniform glass tube contains air enclosed by a thread of mercury 15 cm long. When the tube is vertical with the open end uppermost, the air column is 30 cm long. When the tube is inverted the length air column becomes 45cm. 
         	Calculate the atmospheric pressure.                                            		        (4mks)
 (c)(i).	Derive the expression Cp-Cv =R                                              		  	        (3mks)
(ii).	Given that the ratio of the principal specific heats of hydrogen is 1.41 and that its density at s.t.p. is 1.0x10-2gm/litreoC. Calculate the value of its specific heat at constant volume in joules/kg oC.                                   					        (4mks)
Explain why the difference between the principal specific heats of a solid is small. 
       (1mk)
Question 7.
(a)(i).	What is meant a black body                                                       			      (1mk)
(ii).	State the relation between the total power radiated by a black body and the temperature of the body                                                             			 	     (1mk)
(iii).	State the factors that determine the rate at which a body losses heat by radiation.                                                                                                
    (2mks)
   (b).	A strip of platinum foil coated black is placed on the ground. The area of the strip exposed to the radiation from the sun is 10-2m2. The radiation from the sun falls normally on the strip to obtain a certain temperature rise. The strip is then shielded from the sun radiation, and a current of 1.4A is maintained through the foil under a potential difference of 4.0V to obtain the same temperature rise. Assuming that only 40% of the intensity of radiation incident on the earth’s atmosphere reached the earths’ surface; estimates the surface temperature of the sun.         				    (5mks)
(c)(i).	Define the thermal conductivity of a material                            		    (1mk)
   (ii).	Explain the mechanism of heat transfer in metals and insulator. 		   (4mks)
   (iii).	Sketch on the same axes a graph to show how temperature varies with distance along the length of well lagged and unlagged good conductor of heat.                        (2mks)
(d).	One square face of a sheet of cork of side 20cm and thickness 4mm is placed in contact with a sheet of glass of the same square section and thickness 6mm. the outer faces of the composite sheet are maintained at 100oC and 20oC. Conductivity of cork is 6.3Wm-1K-1 and that of glass is 7.2 Wm-1K-1.
    	  Find the rate of heat conduction through the sheets                      		       (4mks)                                             

5. a) (i) Define heat capacity of a substance and state its units.	(2marks)
       (ii) With the use of a labeled diagram, describe the continuous flow method 
             of determining the specific heat capacity of a liquid.           (5marks)
       (iii) State any two disadvantages of the continuous flow method described 
             in (ii) above.								(1mark)


    b)	In a continuous flow experiment to determine the specific heat capacity 
         of a liquid, the following results were obtained.
	Voltage V/volts 
	Current/ A 
	Outflow temperature 0c
	Inflow temperature 0c
	Volume of liquid collected per minde cm3/min

	12.0
	5
	24
	20

	192

	10.0
	3
	24
	20

	84


Given that the density of the liquid is 1000kgm-3, use the above information to find;
1. The specific heat capacity of the liquid.			    (4marks) 
1. The power loss to the surrounding.			    (2marks)

    c) (i) State Newton’s law of cooling.					    (1mark)
        (ii) Describe an experiment to verify Newton’s law of cooling. 	   (4marks)
       (iii) An electric heater rated 520W is used to raise the temperature of 2.5kg   
             of a liquid from 200c to 1000c in 25 minutes. Given that room       
             temperature is 200c and the rate of heat loss at 1000c is 16W. 
             Estimate the specific heat capacity of the liquid.		(3marks) 

    d)	Explain why a metal surface feels cooler to the touch than a wooden 
          surface at the same temperature.					(3marks) 

6. a) (i) Distinguish between an adiabatic and an isothermal change. (2marks)
       (ii) Define molar heat capacity of a gas at constant volume Cv.    (1mark)
       (iii) Explain why the molar heat capacity at constant volume differs from 
             molar heat capacity at constant pressure Cp.		        	 (2marks)
1. Derive the expression Cp – Cv = R for n moles of a gas.	 (4marks) 

b)  (i)	Define partial pressure of a gas.					(1mark)
    (ii)	State Dalton’s law of partial pressures.				(1mark)
    (iii)	 A sealed container at a temperature 270c contains water, 
          saturated water vapour and air all at 270c. The total pressure inside the 
          container is 1.0 x 105Pa. If the saturated vapour pressure of water at 
           270c is 2.1 x 103Pa and the total pressure inside the container is 
           1.184 x 105Pa when the temperature is raised to 800c, find the 
           saturated vapour pressure of water at 800c			(4marks)

c) One mole of an ideal gas is initially at a pressure of 1.0 x 105Nm-2 and a 
    temperature of 250c. It undergoes a reversible adiabatic expansion to twice 
    its volume, followed by a reversible isothermal compression to its original 
    volume. Calculate the final temperature and pressure of the gas. (5marks) 

7. a) (i) What is meant by a black body?					(1mark)
       (ii) State Stephan’s law of black body radiation.			(1mark)
    b)	The filament of an electric bulb that radiates as a black body is 0.5m 
          long and has a radius of 1.0 x 10-4m. The filament melts when connected 
          across 240V and the current through it is 0.40A.
(i)	Calculate the temperature at which the filament melts.	(4marks)
(ii)	Find the wave length for which the energy radiated by the filament is 
	a maximum. (Wien’s constant = 2.9 x 10-3mk)		(2marks)
    c)	A uniform composite metal of diameter 4.0cm is made of copper and 
         Aluminium and arranged as shown in the figure below. One end is 
         maintained at 1000c and the other kept in melting ice. 
                       89cm                     40cm	

1000            copper                  Aluminium                    melting ice 
		
				
The ice melts at a rate of 5.36g min-1. If the thermal conductivity of Aluminium is 210Wm-1k-1, find, 
1. The temperature of the interface between Copper and Aluminium.												(2marks)
1. The thermal conductivity of copper.					(4marks) 
          (Specific latent heat of fusion of ice = 3.36 x 105Jkg-1)

    d) (i)	Define a thermometric property.					(1mark)
       (ii)	Explain how a Kelvin scale of temperature is established. 	(2marks) 
       (iii) The resistance   of platinum varies with the temperature 0c 
             measured on the gas thermometer according to the equation.
,
             Calculate the temperature as measured by the resistance thermometer 
              when the gas thermometer measures 600c.

(a)	What is meant by the following as applied to thermometry?
		(i)	Kelvin.							(01 mark)
		(ii)	triple point.							(01 mark)
(b)	The electrical resistance RT of a certain thermometer varies with 
temperature, T,  Kelvin according to the equation, 
RT = Ro[1 + 5.0 × 10–3 (T – To)] where Ro is the resistance at To. 
Given that the resistance at the triple point of water is 101.6 ohms and 165.5 ohms at 600.5 K, what is the temperature when the resistance is 132.5 ohms?								(04 marks)
	(c)	(i)	What is meant by a cooling correction?			(01 mark)
(ii)	Explain how a cooling correction can be obtained for a poor conductor.							(05 marks)
(iii)	Explain why a baby must be wrapped well in a woollen cloth on a cold day.							(03 marks)

	(d)	(i)	Define specific heat capacity of a substance.		(01 mark)
(ii)	The temperature of 60 g of a liquid contained in a calorimeter is raised from 18°C to 48°C in 520 s, by an electrical heater dissipating at 10.0 W. When 120 g of liquid is used and the same change in temperature occurs in the same time, the power of the heater is 
16.5 W. Calculate the specific heat capacity of the liquid.
								(04 marks)
6.	(a)	(i)	Define boiling point of a liquid.				(01 mark)
		(ii)	Use the kinetic theory to explain how evaporation causes cooling.
											(03 marks)
(b)	(i)	Define the following terms; a saturated vapour and unsaturated 
vapour pressure.						(02 marks)
(ii)	Explain the effect of volume on the saturated vapour pressure at constant temperature.					(03 marks)
	(c)	Distinguish between an Isothermal change and an adiabatic change.
											(02 marks)
(d)	Two litres of Nitrogen gas at a pressure of 1.01 × 105 Pa, and at a temperature of 27°C is heated at a constant pressure until it doubles. It is then cooled at a constant volume until its pressure is 2.5 ×104 Pa. The gas is then compressed adiabatically to its original volume. The ratio of   for nitrogen.
	(i)	Show the above processes on a labelled diagram.	(02 marks)
		(ii)	Calculate the final temperature of the gas.		(04 marks)
(iii)	Find the pressure of the gas at the end of the process.
									(03 marks)
7.	(a)	(i)	State the assumptions made in the derivation of the gas equation, 
			     						(02 marks)
		(ii)	State Dalton’s law of partial pressures.			(01 mark)
		(iii)	Use the expression      to deduce Dalton’s law.
											(03 marks)
	(b)	(i)	Define coefficient of thermal conductivity.		(01 mark)
(ii)	State two factors that determine the rate of heat transfer through a material.							(02 marks)
(c)	Describe with the aid of a labelled diagram, an experiment to measure the thermal conductivity of aluminium.				(06 marks)
(d)	(i)	State the laws of black body radiation.			(02 marks)
(ii)	The filament of a bulb is 0.5 m long and its radius is 0.1 mm. The filament melts when it is connected across 240 V and the current flowing through it is 0.40 A.
		Calculate the temperature at which the filament melts.	
(03 marks)
(a)	What is meant by the following as applied to thermometry?
		(i)	Kelvin.							(01 mark)
		(ii)	triple point.							(01 mark)
(b)	The electrical resistance RT of a certain thermometer varies with 
temperature, T,  Kelvin according to the equation, 
RT = Ro[1 + 5.0 × 10–3 (T – To)] where Ro is the resistance at To. 
Given that the resistance at the triple point of water is 101.6 ohms and 165.5 ohms at 600.5 K, what is the temperature when the resistance is 132.5 ohms?								(04 marks)
	(c)	(i)	What is meant by a cooling correction?			(01 mark)
(ii)	Explain how a cooling correction can be obtained for a poor conductor.							(05 marks)
(iii)	Explain why a baby must be wrapped well in a woollen cloth on a cold day.							(03 marks)

	(d)	(i)	Define specific heat capacity of a substance.		(01 mark)
(ii)	The temperature of 60 g of a liquid contained in a calorimeter is raised from 18°C to 48°C in 520 s, by an electrical heater dissipating at 10.0 W. When 120 g of liquid is used and the same change in temperature occurs in the same time, the power of the heater is 
16.5 W. Calculate the specific heat capacity of the liquid.
								(04 marks)
6.	(a)	(i)	Define boiling point of a liquid.				(01 mark)
		(ii)	Use the kinetic theory to explain how evaporation causes cooling.
											(03 marks)
(b)	(i)	Define the following terms; a saturated vapour and unsaturated 
vapour pressure.						(02 marks)
(ii)	Explain the effect of volume on the saturated vapour pressure at constant temperature.					(03 marks)
	(c)	Distinguish between an Isothermal change and an adiabatic change.
											(02 marks)
(d)	Two litres of Nitrogen gas at a pressure of 1.01 × 105 Pa, and at a temperature of 27°C is heated at a constant pressure until it doubles. It is then cooled at a constant volume until its pressure is 2.5 ×104 Pa. The gas is then compressed adiabatically to its original volume. The ratio of   for nitrogen.
	(i)	Show the above processes on a labelled diagram.	(02 marks)
		(ii)	Calculate the final temperature of the gas.		(04 marks)
(iii)	Find the pressure of the gas at the end of the process.
									(03 marks)
5. (a)	What assumptions are necessary in the derivation of the kinetic theory expression for the pressure of an ideal gas? 					(4marks)


    (b)	A beam of 2 1022 nitrogen atoms each of mass 2.32 10-26 kg is incident normally on a wall of a cubical container of edge length 10.0 cm. The beam is reflected through 1800. If the mean speed of the atoms is 480 m s-1, find the pressure exerted by the nitrogen gas.						 (4marks)
    (c)	(i) State Dalton’s law of partial pressures.				 (1mark)



	(ii) Two containers A and B of volumes 3 103 cm3 and 6 103 cm3 respectively contain helium gas at a pressure of 1 103 Pa and a temperature of 270C. container A is heated to 1000C while container B is cooled to 00C. 
Find the final pressure of the helium gas.					 (5marks)
    (d)	Explain the following in terms of the kinetic theory:
	(i) A gas fills all the space in a vessel in which it is enclosed.	 (2marks)
	(ii) When the volume of a saturated vapour is decreased, the pressure remains constant.									 (2marks)
	(iii) A gas cools when it undergoes an adiabatic expansion.	 (2marks)
6. . (a)(i) State Boyle’s law.							 (1mark)
	(ii) Use the expression  for the pressure of an ideal gas in terms of density and mean square speed of the molecules of a gas to derive Boyle’s law. 
											(4marks)
    (b)	(i) Explain using kinetic theory, why nitrogen and oxygen are gases found in the atmosphere close to the earth’s surface.				 (2marks)
	(ii) State the first law of thermodynamics.				 (1mark)
	(iii) Derive the relation between the principal molar heat capacities of gases using the first law of thermodynamics. 				(4marks)
    (c)	Show that the work done by a gas against atmospheric pressure during expansion is the product of pressure and change in volume. 		(3marks)
     (d)	An ideal gas of volume 1.0 litre at S.T.P. expands at constant pressure to a volume of 3.0 litres. 

Calculate
(i) the work done by the gas. 						(3marks)
(ii) the final temperature of the gas. 					(2marks)

(At STP, T  =  273 K, P  =  1.0 105 Pa. )

7. (a)	Define a black body.							 (1mark)

    (b)	Assuming that the sun is a sphere of radius 7.0 108 m at a temperature of 6000 K, estimate the temperature of mars if its distance from the sun is 

2.26 1011 m. 									(4marks)

    (c)	The heat radiation received by the earth from the  sun is 1.4 103 W m-2.
Assuming that this is 90% of what the sun emits as a black body, estimate the temperature of the sun. 								(4marks
    (d)	(i) Draw sketch graphs to show the variations of relative intensity of black body radiation with wavelength for three different temperatures. (2marks)
	(ii) Describe the features of the sketch graphs in (d) (i) above. 	(3marks)
    (e)	(i) Distinguish between high grade and low grade energy giving two examples of each. 									(3marks)
	(ii) Explain how green house effect causes global warming.	 (3marks)


1. (a) 	(i) 	Define thermometric property and give two example. 	     (02 marks) 
(ii)  	With reference  to a platinum resistance thermometer, explain 
how the thermodynamic scale of temperature can be established. 										     (03 marks) 
	(b) 	(i) 	State  Newton’s law of cooling. 				       (01 mark) 
		(ii) 	Describe an experiment to verify Newton’s law of cooling.   (06 marks) 
	(c) 	Explain why temperature remains constant when a solid changes to liquid. 												     (03 marks) 
(d) 	A copper block of mass 1.2kg is placed in a Bunsen flame. It is then quickly transferred to a calorimeter of heat capacity 64JK-1 containing 55g  of ice and 230g of water all at 00C. After stirring the final temperature reached is 200C. 
	Calculate the temperature of the flame. 		 		     (05 marks) 

2. (a) 	(i) 	Define  Isothemal change. 		 			       (01 mark) 
(ii)  	State conditions necessary for an adiabatic change to take place. 		 								   	     (02 marks) 
	(b) 	(i) 	State kinetic theory of matter. 				       (01 mark) 
(ii) 	Describe briefly an experiment to show kinetic theory of matter. 											     (03 marks) 
	(c) 	The pressure P of a gas of molecules moving with mean square speed 



C2 is P =   C2. Derive the expression for P, where  is density of gas. 											     (04 marks) 
	(d) 	(i) 	State Charles’ law 						       (01 mark) 
(ii) 	Two glass bulbs of equal volumes are joined by a narrow tube of negligible volume. The bulbs containing gas at s.t.p. when one bulb is placed in pure ice at 00C and the other immersed in a hot bath, the new pressure in the bulbs is 1.2  x  105 pa. Calculate the temperature of the bath. 		 						     (04 marks) 
(e) 	Explain how the saturated vapour pressure of a liquid varies with increase in temperature. 								     (04 marks) 

3. (a) 	Define thermal conductivity of a substance. 			       (01 mark) 
(b) 	Explain how heat transfer takes place in a liquid. 			     (03 marks) 
(c) 	(i) 	Describe an experiment to determine the thermal conductivity of a poor 
conductivity of heat.  					     (07 marks) 
(ii) 	State why the poor conductor is made thin and of large cross – sectional area. 								     (02 marks) 
(d) 	(i) 	Define a black body 						       (01 mark) 
	(ii) 	State Stefan’s law of black body radiation. 			       (01 mark) 
(e) 	(i)  	Radiation from a spherical black body of radius 20m falls normally on 
a surface of arch 10m2. The surface is 50.0m from the black body and attains equilibrium temperature of 400C. Calculate the temperature of the black body.  						     (03 marks) 
	(ii) 	What is meant by greenhouse effect? 		 	     (02 marks) 


1. (a)i)     State the desirable properties a material most have to be used as thermometric substance.									(2 mks)
(ii) Explain why scale of temperature based on different thermometric properties may not agree?									(1 mk)

(b) i)   Draw a labeled diagram to show the structure of a simple constant volume gas thermometer.								(3 mks)
(ii) Describe how a simple constant volume gas thermometer can be used to establish a Celsius scale of temperature.						(4 mks)
(iii) State the advantages and disadvantages of a mercury glass thermometer and a constant volume gas thermometer.					(3 mks)

(c) The resistance of the platinum thermometer is 5.75 , 5.55 and 5.25 at boiling point of water, at an unknown temperature and at freezing point of water respectively.  Determine the unknown temperature on the thermodynamic scale.	(4 mks)

(d) With reference to an electrical thermometer, describe the steps involved setting up a Kelvin scale of temperature.						(3 mks)

2.  (a)      Define specific heat capacity and state its units.				(2 mks)

 (b) (i) With the aid of a labeled diagram, describe how the specific heat capacity of water  can be measured by the continuous flow method.			(6 mks)
(ii)  State any four advantages of this method.				(2 mks)

(c) In a continuous flow experiment it was found that, when the applied p.d was 12.0V the current was 1.5 A, the rate of flow of liquid of 50.0g per minute caused the temperature of the inflow and outflow to differ by 10oC.  When the p.d was increased to 16.0V with current of 1.6A, a rate of flow of 90.0g per minute was required to produce the same temperature difference as before.

Find:
(i) The specific heat capacity of the liquid.
(ii) The rate of heat loss.


(d) (i)  Explain  why a balsy has to be wrapped well on a cold day.		(2 mks)
(ii) Briefly explain why at night it is much colder in a valley than on top of the hills.
											(2 mks)	
3.  (a)  Define specific latent heat of fusion and state the units .			(2 mks)
(b)  Describe, giving the relevant theory, an electrical method of determining the specific latent heat of fusion of ice.							(2 mks)

(c) Explain why the specific latent heat of vapourization is much higher than the specific latent heat of fusion for the same substance.					(5 mks)

(d) An electrical heater rated 500W is immersed in a liquid of mass 2.0kg contained in large thermos flask of heat capacity 840 Jkg-1 at 28oC.  Electric power is supplied to the heater for 10 minutes.  If the specific heat capacity of the liquid is 2.5 x 103Jkg-1K-1, its specific latent heat of vapourization is 8.54 x 103Jkg-1 and its boiling point is 78oC, estimate the amount of liquid which boils off.  State any assumptions made in your calculation.
											(8 mks)
(e) Sketch a cooking curve of a liquid.						(1 mk)

4.	(a)	(i)	What is meant by the term Fixed points in the thermometry.	(2 mks)
			Give two examples of such points.

(ii)	How is temperature on a Celsius scale defined on a platinum resistance thermometer?
(b) Explain the extent to which two thermometers based on different properties but Calibrated using the same fixed points are likely to agree when used to measure temperature.
(i)	Near one of the fixed points.					(2 mks)

(ii)	Mid – way between the two fixed points.			(2 mks)

(c) The continuos flow method is used in the determination of the specific heat capacity of liquids.
(i) What are the principal advantages of this method compared to the method of mixtures?

(ii) In such a method, 50g of water is collected in 1 minute. The voltmeter and ammeter readings are 12.0V and 2.50 A respectively, while the inflow and out – flow temperatures are 20o C and 28o C respectively. When the flow rate is reduced to 25 g min-1, the voltmeter and ammeter read 8.8V and 1.85A respectively while the temperatures remain constant, Calculate the specific heat capacity of water.

(d) What are the advantages of a thermometer over a constant volume gas thermometer in measuring temperature?
)  	(i) State any four assumptions made in the Kinetic theory of an Ideal gas	(2)
(ii) State two main differences between an ideal gas and a real gas		(2)

   (b) An ideal gas of N molecules, each of mass m, is confined between two parallel 
plane walls which are a distance L apart and each of area L2. The molecules 
have a common speed v and move perpendicular to the walls. Assuming that 
all collisions are elastic, find
(i) the average force exerted on each wall				(4)
(ii) the pressure exerted by the gas 					(1)



   (c) Assuming that the average energy of each of the molecules in (b) above is ½ KT, 
where K is the Boltzman’s constant and T is the absolute temperature of the 
gas, find
(i) the variation of pressure of the gas with T			(l)
(ii) the  heat capacity of the gas 					(2)

(d) Distinguish between Isothermal and adiabatic changes 			(2)

(d) An ideal gas undergoes the following sequence of processes starting at (P1,V1,T1) it is heated at constant volume until its pressure is doubled. It is then heated at constant pressure until its volume is doubled. The gas is then cooled at contact volume to its initial pressure. It is finally cooled at constant pressure until its volume is doubled. The gas is then cooled at constant volume to its initial pressure. It is finally cooled at constant pressure to its initial volume, V1 

(i) Represent the sequence of processes on a P-V-diagram 
(ii) Find the temperature of the gas at the end of the first process 	(2)
(iii) What is the work done by the gas?

5. (a) (i) Define thermal conductivity and determine its dimensions 	(4)
         (ii) The bottom of a cylindrical metal can has a diameter of 10 cm and thickness 
              1.5cm. Water in the can is kept boiling at 100oc over a flame. If 0.4 kg of 
  water evaporates in one hour, calculate the average temperature of the outer    
  surface of the can. (Thermal conductivity of the metal = 386wm-1k-1)  (4)

(b) With the aid of sketch graphs, describe the salient features of the spectral 
distribution of black body radiation 					  (3) 

(c) The filament of an electric bulb attains a temperature of 1600k when the jpower supplied to it is 25W
(i) Find the temperature of the filament if the power supply is increased to 60W 										(3)
(ii) Find the length of the filament at 1600k if the diameter is 5.0 x 10-5m   (2) 

(iii) Calculate the change in the maximum wavelength of the radiation emitted at the two temperatures. Assume the filament radiates as a blackbody    (4)	

6. (a) Define specific latent heat of vaporisation 					(2)
    (b) Explain the following:
	(i) The effect of increasing the supply of heat to boiling water 		(2)
	(ii) the chilling effect on the body of wet clothes 				(4)

(c) How much water is condensed on 1.0 x 10-3 kg of a metal of specific heat 
     capacity 4.1 x 10-1 kJ kg-1 k-1, originally at 0oC, if the metal is placed in a vessel 
     filled with steam at 100oC 							(3)

(d) In a continuos flow experiment, it was found that, when the applied potential difference was 12.0V, the current was 1.5A, and a rate of flow of liquid of 50.0g min-1 caused the temperature of the inflow and outflow to differ by 10oC. When the potential difference was increased to 16V (with a current of 1.6A) a rate of flow of 90g min-1 was required to produce the same temperature difference as before 
(i) Find the specific heat capacity of the liquid.			(4)
(ii) Find the heat lost in the experiment when the potential difference was 12.0V 								(4)
1. (a) (i) Define the terms molar heat capacity at constant volume at also at constant pressure (2marks)
(ii) Show that for an ideal Gas, Cp – Cv = R 
    where Cp is the molar heat capacity at constant pressure, Cv is the molar heat capacity at constant volume and R is the molar Gas constant (7marks)

(b) (i) What is a pyrometer? 							(1mark)
(ii) With the aid of a labelled diagram, describe the structure and operation of a   disappearing filament pyrometer 					(6marks) 
(c) (i) Explain why heat capacity at constant volume is not equal to heat capacity at constant 
     pressure for a given gas 							(3 marks)
(ii) State the First Law of Thermodynamics 					(1 mark) 


2. (a) (i) Define a centigrade scale of temperature with reference to a specific thermometric 
     property 									(2 marks)
(ii) With a constant volume gas thermometer, the following observations were recorded on a day when the barometer reading was 750mmHg. 	
		
	
	Mercury level in closed limb (mm) 
	Mercury level in open limb (mm) 

	Bulb in melting ice 
Bulb in steam 
Bulb in water 
	126
126
126 
	112
390
157



(i) What is the thermometric property of the thermometer 		(1 mark) 
(ii) Calculate the temperature of the water 				(5 marks)

(b) (i) Define the term Reversible Adiabatic change                                          (1mark)
(ii) A gas considered to be ideal at a pressure of 1 x 105 Pa is compressed adiabatically to a third its original volume. It is then allowed to expand Isothermally to twice its original volume and then compressed at constant pressure to its original volume. Show all the processes on a P – V diagram and find the final pressure of the Gas.	(5 marks)

(c) Derive an expression for the work done during an Isothermal expansion 	(5 marks) 

3. (a) (i) State Avogadros hypothesis 						(1 mark)
(ii) Define the term Mole 							(1 mark)

(b) A cylinder contains 2.40 x 10 – 3 m3 of hydrogen at 17oC and 2.32 x 106 Pa. The RMM of hydrogen is 2, R = 8.31 JK – 1 mol – 1 and Avogadro’s constant NA = 6.02 x 1023 mol – 1 
Calculate 
(i) the number of moles of hydrogen in the cylinder			(2 marks) 
(ii) the number of molecules of hydrogen in the cylinder 		(2 marks)
(iii) the mass of hydrogen 							(2 marks)
(iv) the density of hydrogen 						(2 marks) 

(c) (i) Define specific heat capacity of a liquid                                                      (1mark)

(ii) In a continuous flow method, 50g of water is collected in 1 minute. The voltmeter and ammeter readings are 12.0V and 2.50A respectively. When the flow rate is reduced to 25g min – 1 the voltmeter and ammeter read 8.8V and 1.85A respectively while the temperature remain constant. Calculate the specific heat capacity of water.		(5 marks)

(iii) What is the major advantage of the continuous flow method over the method of mixtures? 									(1 mark)

(iv) The specific heat capacity of oxygen at constant volume is 719Jkg – 1 K – 1. If the density of oxygen at STP is 1.429 Kgm – 3. Calculate the specific heat capacity of oxygen at constant pressure                                                                                          (4marks)

1. (a) Define the term specific heat capacity and state its standard units 	(2 marks)
(b) Outline four advantages of using the continuous flow method in the determination of specific heat capacity of a liquid than the method of mixtures
(6 marks)
(c)  In a continuous flow calorimeter for measuring specific heat capacity of a liquid, 3.6 x 10 – 3 m3 of a liquid flow through the apparatus in 10 minutes. When electrical energy supplied to the heating coil at a rate of 44w, a steady difference of 4k is obtained between the temperatures of the out-flowing and in-flowing liquid. When the rate was increased to 4.8 x 10 – 3 m3 of liquid in 10 minutes, the electrical power required to maintain the temperature difference is 58W. Find the 
(i) specific heat capacity  of the liquid 				(6 marks)
(ii) rate of loss of heat to the surroundings 				(2 marks) 

(d) (i) What is meant by the term ‘cooling correction’ 			(1 mark)
(ii) Draw a graph that can be used to determine the cooling correction in the method of mixtures stating clearly how it can be obtained. 		(3 marks)

2. (a) Define the following terms as applied in Heat 
(i) heat 
(ii) thermometric property 

(b) To what extent will the thermometers based on different thermometric properties agree to measure temperature near the fixed points and midway the fixed points and why?							(4 marks)

(c) (i) What is meant by the term fixed point in Thermometry? Give two examples of such points 							(2 marks) 

(ii) How is temperature on a Celsius scale defined on a platinum resistance thermometer? 								(2 marks)

(d)  What are the advantages of a thermocouple over a constant volume gas thermometer in measuring temperature? 				(4 marks) 
(e) Describe the steps you would follow to determine any  unknown temperature using a thermocouple (include a diagram)				(6 marks) 








SECTION C:

1. (a) (i) Define the coefficient of surface tension 
(ii) Explain the origin of surface tension 

(b) Derive an expression for the capillary rise of a liquid in a vertical capillary tube of radius r dipped in a liquid of surface tension,    and angle of contact  	(3)

(c) Describe an experiment for measuring the surface tension of a liquid 
by the capillary tube method 						(6)

(d) Show that the excess pressure in a soap bubble is given by P = 4         (3)  								                                     r
(c) (i) Write down an expression for total pressure at a point in a fluid in terms of the flow velocity, V, fluid density ,  static pressure, P and height h of the point above some reference levels								(1)

(ii) The static pressure in a horizontal pipeline is 4.3 x 104 Pa, the total pressure is 
4.7 x 104 Pa and the area of cross section is 20 cm2. If the fluid is considered 
incompressible and non-viscous and has a density of 1.0 x 103 kg/m3, calculate the 
flow velocity in the pipeline. 						(3)

2. (a) (i) State Newton’s law of gravitation 					(1)
    (ii) Deduce the dimensions of the gravitational constant G 		(2) 

(b) (i) Derive an expression for the period of a planet moving in a circular 
orbit  about the sun in terms of the radius. 				(4)
  (ii) Explain why resistance to the forward motion of a satellite may result 
       in  increase in the speed of the satellite. 					(3)

(c) State 4 properties of simple harmonic motion 				(2)
(d) 
					

0.2kg 

					  T
			K				K
		    A						     B
			  1.0m			            1.0m

					2.5 m 

A trolley T of  mass 0.20kg rests on a smooth horizontal surface and is attached to two similar springs each of length 1.0m and force constant 
K = 5Nm – 1 . The ends of the springs are fixed to two points, A and B, 2.5 m apart as shown above. The trolley is then pulled through a distance of 0.1m towards B and then released. 

(i) Show that the trolley will execute simple harmonic motion	 	 (3) 
(ii) Calculate the speed of the body when it is 0.05m from the equilibrium position 								 	(3)
(iii) Sketch a graph showing how the velocity of the above body will vary with displacement 								(2)

3. (a) Define the specific latent heat of vapourisation			(1)
(b) Describe an electrical method of determining the specific latent heat 
     of vapourisation of a liquid 						(8)
(c) State any two advantages of the continuos flow method over the 
method of mixtures for the determination of specific heat capacities of 
liquids 									(2 )

(d) When electrical power is supplied at a rate of 12.0W to a boiling liquid, a mass of liquid of 8.6 x 10 – 3 kg evaporates in 30 minutes. On reducing the power to 7.0W, 5.0 x 10 – 3 kg of the liquid evaporates in the same time:
(i) specific latent heat of vapourisation of the liquid 		(4)
(ii) power loss to the surroundings 					(2)
(iii) explain why evaporation causes cooling 				(3)

4.  (a) Explain what is meant by saying that a temperature is 60oC on the 
scale of a particular resistance thermometer. 				(2 )
(b) A certain device has electrical resistance R given by the expression 
R =   	Ro	 
	      (1 + α 2)
where Ro is its resistance at 0oC,  is the centigrade temperature measured with a gas thermometer and α is a constant 			

(i) Calculate the values of R at temperatures of 100oC, 150oC and 200oC on the gas thermometer. If Ro = 10.0  and α = 5.0 x 10– 5 K – 1 
(3)
(ii) If the device above were used as a resistance thermometer and its scale 
defined in the usual way, what values would it give for temperatures that 
are 100oC, 150oC and 200oC according to a gas thermometer? Comment on 
your answers. 									(4)

(c) By the use of a clearly labelled sketch diagram, describe how a thermocouple is used to measure temperature 								(4)
(d) State two advantages of a thermocouple used in (d) above 			(1)
(e) The resistance of the element of a platinum resistance thermometer is 4.00 at the ice-point and 5.46 at the steam point. What temperature on the platinum resistance scale would correspond to a resistance of 9.84? 					(3)
(f) (i) Explain why scales of temperature based on different thermometric properties may not agree 										(1)

(ii) Briefly explain how you would determine the temperature of a furnace													(3) 

5. (a) Define a cooling correction 							(1)
(b) Describe how you would obtain a cooling correction in the	
     determination of specific heat capacity of rubber by the method of 
     mixtures. 										(5 )
(c) (i) State Newton’s law of cooling 						(1 )
(ii) Explain why a large body cools slowly compared to a smaller one of the same material 										(4 )

(d) A copper calerimeter of mass 50g contains 100g of a certain liquid. The initial temperature is 20oC. A heater of negligible heat capacity is immersed in the liquid and is operated at 1.5A, 7.5V for exactly 5 minutes. After this time, the temperature is recorded as 28.5oC. Subsequently, the temperature falls steadily to reach 28.0oC after 2,5 minutes has elapsed from the time heating was stopped. 
Obtain a value for:-
(g) the corrected temperature rise 							(3) 
(h) the specific heat capacity of the liquid. 						(3 )
(take s.h.c of copper = 400Jkg – 1 K – 1) 

(e) Explain briefly why it is much colder in a valley at night than on top of the hills. 												(2)
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