
ALEVEL PHYSICS SEMINAR (P510/1)
HELD ON 13TH JULY 2019 AT SEETA H/S GREEN CAMPUS

SECTION A; MECHANICS

1. 



(a) Define the terms (i) Free fall			(ii) Gravitational field.					(b)(i) Two balls  A  and  B of masses  m1 and  m2  initially approaching  each other  with velocities  and respectively  had  ahead  on collision. If A continued in its original direction with a velocity  while B reversed its direction with a velocity,, 


Show that, if the collision is perfectly elastic.					
(ii) Explain why a martial arts player breaks a pile of bricks with ease 		 (3 marks)
(c)	Describe an experiment to determine the velocity of a bullet in a laboratory. (5 marks)
(d)	Two pendula of equal length of 1.2m have bobs A and B of masses 2m and 3m have bobs A and B of masses 2m and 3m respectively. The pendula are hung with the bobs in contact as shown below.
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The bob A is displaced so that the string makes an angle 320 with the vertical and released. If A makes a perfectly inelastic collision with B, find the angle of inclination with the vertical to which B makes. (6 marks)


2. (a)(i) Define the terms work hardening and yield point as applied to elasticity.(2 marks)


	(ii)Two ends of a steel rod of cross-sectional area A and coefficient of linear expansivity,  is fixed on two rigid supports. If  the Young’s  modulus  of steel is E, derive  the  expression of  force  exerted on the supports when its  heated from temperature   to . (2 marks)
(b)(i) State the condition in a body to be in mechanical equilibrium under the action of   coplanar forces.     (2)
	(ii) a  non-uniform beam AB  of  mass  20kg  and  length 7.0m is  hinged  at  A which is  a point  on a  vertical wall. The beam is maintained in a  horizontal position by means  of  an elastic  rope  of cross sectional area 12cm2 and young’s modulus  of 1.2 x 107Nm-2 attached  to a point  C   on a wall 4.0m vertically above  A  and  attached to a  point  5.0m from A along the beam. Given that  the  centre  of  gravity along  the  beam is  located  at  a  point 3.0m from A. Calculate the original length of the rope and the reaction at the hinge. (5)
(c) (i) Distinguish between conservative  and non conservative  fields.		         (2 marks)
(ii) Explain the laws of solid friction between two solid surfaces in contact using the molecular theory.											(5marks)
(d) Describe an experiment to determine limiting frictional force between two wooden solid surfaces.										(3 marks)
3. (a)(i) State Kepler’s third law of planetary motion.		                         (1 mark)
 (ii) A communication satellite  is  in a  circular  orbit  at  a  height, h above  the  Earth’s  surface.
Show that the period of its motion is given by T =  where is the radius of the earth.
	(b)(i) Define the term centrifugal force as applied to circular motion.	 (1 mark)
	(ii) Explain why a body moving  with a  constant  speed  round  a circle  has  an acceleration.										(2 marks)
	(iii)A car of mass, m travels round a circular track of radius r with a speed v.  Show that the car does not overturn if v2 , where a is the distance between the centre of gravity from the track.   	 								(4 marks)
(c)(i). 

[image: ]

Two helical springs of force constants K1 and k2 are fixed vertically from a rigid support. Their lower ends are attached to a mass, m as shown. Show  that  when the  mass is  slightly displaced  vertically  downwards and  released it  oscillates with simple  harmonic  motion of  frequency given by  f = .

(ii)Given that m=100g,  = 50Nm-1, k2 = 75Nm-1and that the two springs are arranged in series. Calculate the period of the subsequent motion if the mass given a small vertical displacement and released.	(3 marks)
(d) Explain why any resistance to forward motion of  a  satellite results into an increase  in its speed.											 (2 marks)
[bookmark: _GoBack]
4. (a) Define the terms viscous drag and an incompressible fluid.			 (2 marks)
(b)(i) A solid of weight Wo in air and density Q is totally immersed in a liquid of density, P.  Show that the apparent weight is given by: W = Wo (1 - )
(ii) Describe an experiment to determine the coefficient of viscosity of a liquid using Poisseulle’s formula. 									(5mks)
(c) 	A solid weighs 237.5g in air and 112.5g when totally immersed in a liquid of density 0.9gcm-3.
Calculate  
(i) Density of the solid 								(2  marks)
(ii) Density of  a liquid  in which the  solid  would  float  with  of  its  volume  exposed  above  the  liquid  surface.								(3  marks)
d) (i) Explain briefly why water with detergents cleans a dirty cloth more easily	(3  marks)
(ii) Explain with aid of a diagram how a siphon works                               		 (4 marks)


								SECTION B
5. (a) Distinguish between specific heat capacity and specific latent heat of a substance.
         (b)	(i) Explain why two temperatures measured by different thermometers may not agree. 
                (ii)	Describe how to define temperature on the Celsius scale on a constant-volume gas thermometer. 
         (c) In the determination of specific heat capacity of a material like rubber by method of mixtures, it is important to obtain a cooling correction.
            (i)	Define the term cooling correction.
           (ii)	Explain briefly why it is necessary to obtain a cooling correction.
          (iii)	Describe an experiment to determine a cooling correction of rubber.
     (d)	A calorimeter of heat capacity 400JK-1 contains a liquid of mass 1.8kg. The liquid cools until it solidifies. The rate of cooling just before solidification starts is 76Ks-1, and complete solidification takes 30 minutes. If the specific heat capacity of the solid is 1,800Kkg-1K-1,
   (i)	Sketch a temperature against time-graph and explain its main features.
  (ii)	Calculate the specific latent heat of fusion for the liquid.
  (e)	Explain why newly born babies need to be wrapped in heavy woolen clothes.
6. (a)(i) Define the term root mean square speed of molecules of a gas.
(ii)	Derive the expression P =  for pressure, P of an ideal gas of density,  and root mean square speed .                          
(b) A gas at a pressure of 9.3×104Pa is compressed isothermally to half its volume. It is then allowed to expand adiabatically to its original volume. Calculate the final pressure and temperature of the gas. ( molar heat capacity at constant pressure=29.4Jmol-1K-1)
(c)(i)	State two differences between ideal and real gases.
   (ii) Sketch a pressure against volume curve for a real gas undergoing compression below its critical temperature.
	(iii) Explain the main features of the curve.
(d)	Describe an experiment to show that a liquid boils only when its saturated vapour pressure is equal to the external pressure. 
7. (a) (i) what is meant by conduction of heat
(ii) State four factors that determine the rate of heat flow through a solid
(iii) Describe with the aid of a labeled diagram the experiment to determine the thermal conductivity of an iron bar
(b) (i) What is the black body
(ii) With the aid of a labeled diagram describe the structure and mode of operation of the ether thermo scope
(iii) Explain the appearance of a metal ball placed in the dark room when its temperature is progressively increased from room temperature to just below melting
c)(i) State Wien’s displacement law
(ii) The average distance of mars from the sun is about 20 times that of the earth from the sun .If the sun radiates as a black body at 600K and it is 1.5 ×1011m from the earth. Calculate the surface temperature of mars (Radius of sun rs =7.0×108  m)
SECTION C
8. a). Define the terms
i. Specific Charge
ii. Cathode Rays
iii. Positive rays
b)(i) Describe with the aid of a labeled diagram the mode of action of a cathode ray oscilloscope
(ii) Explain the advantages of a C.R.O over a Voltmeter when used to measure Voltage
(iii) The gain control of a C.R.O set on 0.5 Vcm-1 and an alternating Voltage produces a vertical trace of 2.0 cm long with time base off. Find the root mean square value of the applied Voltage
[image: ]
A charge d water drop of weight 6.0 ×10-14N falls at a terminal speed of 0.15mms-1 in air between two parallel plates 120mm long and placed 8.0mm a part. When a p.d of 15 V is applied between the plates, the path of the drop is shown in the in the figure above. Calculate the 
i). Electric force on the drop 
ii). Charge on the drop
iii). Maximum P.d between the plates if the drop does not just hit the right hand plate
9. .a). i. State Bragg’s law of X-ray diffraction
	ii. Describe an experiment to show the wave nature of X-rays
	(b). A mono chromatic beam of X-rays of wave length 0.2 nm is incident on a set of cubic planes in a sodium chloride crystal .The 1st order diffraction is observed at a glancing angle of 18.5˚. Find the density of it’s molecules if its molecular mass is 74.55.
c). In the production of X-rays in an X-ray tube 
i. Describe the energy changes which occur when the tube is in operation
ii. Explain how the quality of the X-rays can be increased
iii. Explain the occurrence of the characteristic spectrum
d) In an X-ray tube, operated at 1.3 ×103 V. The target is made of a material of specific heat capacity of 2.3 ×102 J Kg-1 and has a mass of 0.23Kg . One percent of the electric power supplied is converted into X-rays and the rest is dissipated as heat in the target. If the temperature of the target rises by 8Ks-1 Find the;
i. Number of electrons which strike the target every second
ii. Shortest wave length of X-rays produced
10. a). What is meant by the terms Radioactive decay and binding energy as applied to nuclear physics
b) Calculate the energy released during decay of to 

Mass of	  
            	   

           	    (1U = 931MeV)
c) With the aid of a labeled diagram, describe the principle of the cloud chambers in detecting ionizing radiations.
d) A radioactive source contains 1.0kg of plutonium in mass number 239. The source is estimated to emit a total of 2300 particles per second in all directions. Calculate the half-life of plutonium in years.
e) Explain why the Geiger mule’s tube has;
	i) A thin mica window
	ii) A thin anode
	iii) Argon gas at low pressure
	iv) Halogen gas mixed with the argon
11. a) i) What is meant by photo-electric emission?
	ii) Explain the mechanism of photo-electric emission.
	iii) Explain using quantum theory the experimental observation that photo current is proportional to the intensity of incident radiation.
b) When light of wavelength 440nm falls on a certain metal surface, electrons of maximum kinetic energy 0.75eV are emitted. Calculate the minimum frequency of the radians required for emission of electrons to occur.
c) i) what is by Bohr atom?
     ii) Show that the total energy of an electron orbit in the nth state is En 1/n2.
d) What are energy levels?
e) The energy levels in a mercury atom are -10.4eV, -5.5Ev, -3.7eV and -1.6eV i.e.

0eV 	                           n=
-1.6eV		n=4
-3.7eV		n=3
-5.5eV		n=2
-10.4eV		n=1
i) Find the ionization energy of mercury in joules.
ii) What is likely to happen if a mercury atom in an unexcited state /ground state is bombed with an electron of energy 4.0eV, 6.7eV or 11.0eV?
oleObject2.bin

image3.wmf
1

v


oleObject3.bin

image4.wmf
2

v


oleObject4.bin

image5.wmf
=

+

2

1

u

u


oleObject5.bin

image6.wmf
1

2

v

v

-


oleObject6.bin

image7.wmf
1

q


oleObject7.bin

image8.wmf
2

q


oleObject8.bin

image9.png




image10.png
llzoomm




image11.wmf
¥


oleObject9.bin

image1.wmf
1

u


oleObject1.bin

image2.wmf
2

u


