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Instructions 
1. This paper consists of six (6) questions, each carries twenty (20) marks. 
2. Answer any five (5) questions. 
3. Mathematical tables and non-programmable calculators may be used. 
4. Cellular phones and any unauthorized materials are not allowed in the examination room. 
5. Write your Examination Number on every page of your answer booklet(s). 
6. The following information may be useful: 
(a) Acceleration due to gravity, g = 9.8 Nkg−1 or 9.8 ms−2 
(b) Permittivity in free space ε0 = 8.85 × 10−12 Fm−1 
(c) Permeability in free space µ0 = 4π × 10−7 Hm−1 
(d) Density of mercury = 13600 kgm−3 
(e) Density of water = 1000 kgm−3 
(f) Mass of electron = 9 × 10−31 kg 
(g) Young’s modulus of steel is 2 × 1011 Nm−2 
(h) Tensile strength of steel is 4 × 108 Nm−2 
(i) Speed of light c = 3 × 108 ms−1 
(j) Electron charge e = 1.6 × 10−19 C 
(k) Planck’s constant h = 6.63 × 10−34 Js 
(l) Avogadro’s number = 6.02 × 1023 mol−1 
(m) Molar gas constant = 8.31 Jmol−1K−1 (n) Pi π = 3.14 
 

1. (a) (i) What is meant by the term viscosity as applied to fluid dynamics? 	(2 Marks) 
(ii) Distinguish between streamline flow and turbulent flow of a liquid. Give two points. (2 Marks) 
(b) (i) State three (3) factors which affect the rate of flow of a fluid through a tube. 	(2 Marks) 
(ii) In giving a patient blood transfusion the bottle is set up so that the level of blood is 1.3m above the needle which has internal diameter of 0.36mm and is 0.03m in length. If 4.5 cm3 of blood passes through the needle in one minute, calculate the viscosity of blood from this data. 
(2 Marks) 
(c) (i) State the continuity equation for the incompressible fluid flowing through the pipe. 	(2 Marks) 
(ii) Water flows along a horizontal pipe of cross-sectional area 30cm2. The speed of water is 4ms−1, but this rises to 7.5ms−1 in a constriction in the pipe. What is the area of this narrow part of the pipe? 	(2 Marks) 
(d) (i) Briefly demonstrate two effects of Bernoulli’s effect. 	(2 Marks) 
(ii) Briefly explain how an aircraft achieves an upwards force known as lift. (2 Marks) (iii) Water flows steadily along a horizontal tube of cross-sectional area of 25cm2. The static pressure within the pipe is 1.3×105Nm−2 and the total pressure is 1.4×105 Nm−2. Calculate the velocity of the water flow and the mass of water flowing past a point in the tube per second.  (2 Marks) 
2. (a)  (i) Stipulate two distinctive properties between progressive and standing waves. 
(ii) When sound waves travel from air to water explain what changes occur to the following; fre- quency, wavelength and velocity. 
(b) (i) Discuss two possible applications of the Doppler effect in astronomy. 
(ii) The wavelength of a line in the solar spectrum emitted at the pole of the sun is 600nm and this is changed by 4×10−3 nm at that part of the sun’s equator which is moving in the line of sight. Calculate the linear velocity of the sun’s equator. 
(c) (i) What is diffraction grating? 
(ii) Calculate the maximum number of orders visible with a diffraction grating of 500 lines per millimeter, using light of wavelength 600nm. 
3. (a) Explain the following observations in terms of surface tension: 
(i) A pond-skater can walk on water but a person cannot. (ii) A wet tent will let in water if the inside is touched. 
(b) A glass capillary tube with a uniform internal diameter is placed vertically with one end dipping into paraffin, the angle of contact is 26°. If the paraffin rises 4.5cm up the tube, what is the diameter of the tube? 
(c) The rubber cord of a catapult has a cross-sectional area of 1.0mm2 and a total unstretched length of 
10.0cm. It is stretched to 15.0 cm and then released to project vertically a missile of 5.0g. Calculate: 
(i) the velocity of projection. 
(ii) the energy stored in the rubber. 
(iii) the maximum height that the missile could reach. (iv) State any assumptions made in your calculations. 
4. (a) Explain whether it is possible for: 
(i) the potential at a point to be zero when the electric field intensity at that point is not zero. 
(ii) the electric field intensity at a point to be zero while the potential at that point is not zero. 
(iii) charge to be distributed in such a way that both potential and electric field are zero. 
 

(b) (i) A point charge Q of +8nC is placed at the origin of the x-y coordinate system. Determine the electric field strength at a point P(x, y) = (1.2, −1.6). 
(ii) A small sphere with a mass of 1.50g hangs by a thread between two parallel vertical plates 5.00cm apart. The plates are insulated and have uniform surface charge densities +δ and -δ. The charge on the sphere is Q = 8.9 µC. Calculate the potential difference between the plates that will cause the thread to assume an angle of 30° with the vertical. 
(c) [image: ]A capacitor is being charged from a DC source through a resistance of 4.0M . It takes 0.75 second for the charge to reach 80% of its final value. Determine the value of the capacitor. 
5. (a)  (i) Distinguish between magnetic flux density and magnetic field intensity. 
(ii) Calculate the flux density at 2.0 m from a long straight wire carrying a current of 3.0 A. 
(b) (i) Draw pattern of magnetic field lines for two long straight wires carrying current in the same direction. 
(ii) Calculate the force per unit length between two long straight wires placed 3.0m apart in a vacuum and each carrying a current of 5.0 A in the same direction. State whether the force is an attraction or a repulsion. 
(c) (i) Mention the components of the Earth’s magnetic field. 
(ii) Calculate the magnetic flux density at 20.0cm the west of a long vertical wire carrying a current of 100mA flowing up the wire, If the horizontal component of the Earth’s field at that point is 1.8 × 10−5 T. (Ignore the effect of the Earth’s magnetic flux density). 
6. (a)  (i) Explain how stability of an atom is related to its binding energy. 
(ii) The mass of the nucleus of the isotope, 73Li is 7.018 a.m.u. Find its binding energy.  
(b) (i) Analyse two drawbacks on which Bohr’s model of an atom suffered. 
(ii) State two differences between Rutherford’s model and Bohr’s model. 
(iii) The energy of an excited hydrogen atom is -3.40eV. Calculate the angular momentum of the electron according to Bohr’s theory. 
(c) (i) What is meant by stopping potential? 
(ii) A stopping potential of 0.82V is required to stop the emission of photon electrons from the surface of a metal by a light of wavelength 4000A˚ . For light of wavelength 3000A˚ , the stopping potential is 1.85V. Find the value of Planck’s constant. 
(iii) At stopping potential 6(c)(ii), if the wavelength of the incident light is kept at 4000A˚ but the intensity of light is increased two times, will photoelectric current be obtained? Give reason. 
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