MID TERM III EXAMINATION - 2017
PHYSICS  											S.5 
PAPER I
TIME: 1 ½ Hours
INSTRUCTIONS:
·  Attempt One question from each section where  necessary use;
Acceleration due to gravity, g 			= 9.81ms-2
Planck’s constant,		 h 			= 6.6 x 10-34 JS
Electron change, 		e 			= 1.6 x 10-19C
Electron mass 					= 9.1 x 10-31 kg
Avogadro’s constant, 	NA 			= 6.02 x 1023mol-1
Speed of light, 		C 			= 3.0 x 108ms-1
Wien’s displacement constant 			= 2.90 x 10-3 Wm-2K-4
Specific heat capacity of water 			= 4.2 x 103 JKg-1k‑1

SECTION A
1. (a)	Sketch a graph of
(i) Speed
(ii) Distance fallen, as a function of time, for a body falling 
under the influence of gravity.				(2 marks)
	(b)	A stone is dropped from the roof of a high building.  A second 
stone is dropped 1.0s later.  How far apart are the stones 
when the second one has reached a speed of 23ms-1?		(5 marks)	
	(c)	(i)	What is force?
		(ii)	From Newton’s laws of motion, verify mathematically 
that Force = Mass x Acceleration.				(4 marks)
(iii) Why is it necessary to bend the knees while jumping from a height?			 								(2 marks)
[bookmark: _GoBack]	(d)	Two masses of 7kg and 10 kg are connected by a light in 
extensible string which passes over a smooth fixed pulley.  
If the two masses are released from rest when the 10kg 
mass is 4m above the ground, determine;
		(i)	the common acceleration of the system.			(3 marks)
		(ii)	time taken for the 10kg mass to reach the ground.	(3 marks)
SECTION B
2(a)	(i)	What is meant by triple p point of water?			(1 mark)
(ii)	With reference to a constant volume gas thermometer, 
explain how a thermodynamic temperature scale is defined. 	(3 marks)

(iii)	Explain why a thermocouple can be used to measure rapidly 
fluctuating temperatures.  						(2 marks)

 (b)	The resistance of the element in a platinum resistance thermometer 
is 6.0Ω at the triple point of water and 7.166Ω at room temperature.
Find the temperature of the room on the scale of the resistance 
thermometer in oC.								(3 marks)

(c)	With  the aid of a labeled diagram, describe how the total radiation.	(3 marks)
	Pyrometer can be used to measure the temperature of a hot body.	(6 marks)
(d)(i)	The resistance,   of a platinum wire at temperature oC, measured 
on the gas scale is given by , where 
           Find the temperature indicated by the platinum resistance thermometer when the  
gas scale is 200oC.								(4 marks)
ii) Briefly explain the two temperature in d(i) are different.		(01 mark)

3. (a)	Define thermal conductivity of a substance and state its S.1 Unit. 	(2 marks)
    (b)	(i) 	Explain the mechanism of heat conduction in a poor 
conductor.								(3 marks)
b) Explain briefly why a metal is a better conductor of heat than glass. (2 marks)
(i) State Why is it necessary to make a poor conductor thin with 
a large cross-sectional area when determining its thermal conductivity.	(3 marks)
   (c)	(i)	What is meant by solar constant?					(1 mark)
	(ii)	State Stefan-Boltzmann’s law					(1 mark)
   (d)	Consider the sun to be a sphere of radius 7.0 x 108m whose surface 
temperature is 5900k.  Calculate;-					(4 marks)
(i) The solar constant at the surface of the earth if the distance 
of the earth from the sun is 1.5 x 1011m.			(4 marks)
(ii) The total power received by the earth if its radius is 
6.4 x 106m. 
(3 marks) 
(iii) State any assumption made in your calculation. 		(1 mark)

SECTION C
4. a) What is meant by photo electric emission?	(1 mark)
    b) (i) State main characteristics of photo electric emission.	(4 marks)
        (ii) Electro magnetic radiation of frequency 5.0 x 1015Hz is incident on a calcium metal and photo electron of maximum Kinetic energy of 3.0 x 10‑18J are emitted when the same radiation is incident on Potassium metal, photo electrons of maximum kinetic energy of 2.9 x 10-18J are emitted. Determine the ratio of their work functions. 
	(4 marks)
c) (i) Briefly explain X-ray diffraction by a crystal and devine Bragg’s law. (5 marks)
(ii) A monochromatic beam of X-rays of wavelength 2.0 x 10-10m is incident on a set of cubic planes in a potassium chloride crystal. First order diffraction maxima are observed at an incident angle of 71.50. Find the density of potassium chloride if its molecular weight is 74.55g.	(4 marks)
d) Distinguish between continuous spectrum and line spectrum of an X-ray tube.
	(2 marks)
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