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Q1.
a). Copy and complete the following conversion:

i. 660 nm 
[image: image1.wmf]=

--------------cm

ii. 1 N =  --------------------------kg m/s2
iii. 5600 km/h =----------------------- m/s

  
(3 marks) 

b).  Define the terms vector and scalar.



(2 marks)

c).  Three vectors are specified as follows:

                  Vector A is 5 m at 450 N of E, vector B is 7 m at 600 E of S and C is

                  4 m at 300 W of S. Find the resultant vector and its direction.











(3 marks)

            d). A bird flies east at 10 m s-1 for 100 m. It then turns west and flies at 20

      ms-1 for 15 s. Find:

          
 i. 
its average speed.

           
ii.         its average velocity.                                                                      (4 marks)




Q2.
a). State Newton’s second law. Explain why, for a fixed mass, the 

     acceleration is proportional to the force. 





(2 marks)

b). Two forces have the same magnitude F. What is the angle between the two

      forces if their sum has a magnitude of

            i.          2F

            ii.
     √ 2 F

            iii.
Zero

    Sketch the three vectors in each case.                                            (3 marks)
            c).  A force of 10.0 N is applied at an angle of 300 to the horizontal on a 1.25 kg

      block initially at rest on a frictionless surface.

            i.         What is the magnitude of the block’s acceleration?

ii. What is the magnitude of the normal force?                                (7 marks)
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Q3.
a).  Explain Pascal’s Principle for fluids.                                                 (2 marks)












b).  Define and explain the differences between:

 i.  Laminar flow and turbulent flow.

ii.  Absolute pressure and gauge pressure.                                               (4 marks)
c).  Given the density of blood is 1050 kg m-3, what is the difference in pressure

      between the head and the feet of a standing person whose height is 1.8 m?

      Assume that the veins and arteries can be treated as ordinary tubes.

     (Take atmospheric pressure to be 102 kPa).                                       (6 marks)













Q4.      a).  Define

            i.          The Specific heat capacity of materials. 


ii.         Ideal gas law.
(4 marks)

            b). Two moles of helium gas are at 20 0C and a pressure of 200 kPa. Find the

               volume of the gas. If the gas is then heated to 40 0C and its pressure reduced 

               by 30%, what is the new volume? (R = 8.314 J mol-1K-1).

(4 marks)



 
      c). If 200 cm3 of tea at 95.0 oC is poured into a 150 g glass cup initially at 25.0 oC,

                 what will be the final temperature(T) of the mixture when equilibrium is 

                 reached. Assume that no heat flows to the surroundings. 

                 Density of water = 1 x 103 kg m-3   .                                                     (4 marks)



                                  
Q5
a).  List the electromagnetic waves in order according to their


     wavelengths from longest to the shortest wavelength.




      (4 marks)

b). What is meant by the ‘threshold of pain’ and the ‘threshold of hearing’?

      Explain.

      (4 marks)
           c). What are the wavelengths of sound waves at the limits of human hearing and 

     at the midrange frequency of 500 Hz? 

   (Assume a room temperature of 20 oC).



      (4 marks)
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Q6    a). In the context of optics, explain what is meant by:

i.  coherent light sources,

ii. destructive interference,

                        iii. the central maximum intensity and how it is formed, and

iv. the diffraction grating.                                                             (2 marks)
b). Light of wavelength 600 nm in air is incident at an angle of 35ο to the

     normal of a plate of heavy flint glass of refractive index 1.6 and thickness

    10 cm. Assume the refractive index of air is 1. Find:

i. the angle of refraction,

ii. the wavelength of light in the glass,

            iii.        the speed of light in the glass, and 

            iv.        the lateral displacement.

(Take the velocity of light in air to be 3 x 108m s-2)                    (5 marks)
c). A screen is separated from a double slit source by 1.2 m. The distance between

      the two slits is 0.03 mm. The second order bright fringe (n=2) is measured to

      be 4.5 cm from the centre line.

 i.         Determine the wavelength of the light and its colour.

 ii.        Calculate the distance between adjacent bright fringes.              (5 marks)  

Q7.
a).  State the laws of refraction of light.
(2 marks)

b).  An object of height 7 cm is placed a distance 25 cm in front of a thin 

                  converging lens of focal length 35 cm. What is the height, location, and the

                  nature of the image? 




(5 marks)

            c).  Suppose that the object is moved to a new location a

                  distance 90 cm front the lens. What is the height, location and the nature of 


      the image?



 (5 marks)
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