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THE UNITED REPUBLIC OF TANZANIA 

PRESIDENT’S OFFICE 

REGIONAL ADMINISTRATION AND LOCAL GOVERNMENT 

FORM SIX ZONAL MOCK EXAMINATION – RUVUMA  

 

 
 

131/1                                                   PHYSICS 1 

 

 

     Time: 3 Hours                                                     Tuesday, 25
th

 January 2022 a.m. 

Instructions 

1. This paper consist sections A and B with total of ten (10) questions 

2. Answer all questions in section A and only two (2) questions from section B. 

3. Section A carries 70 marks and section B carries 30 marks. 

4. Marks for each question or part thereof are indicated 

5. Mathematical tables and non-programmable calculators may be used. 

6. Cellular phones and any unauthorized materials are not allowed in the examination 

room.  

7. Write your Examination Number on every page of your answer booklet(s)/sheet(s). 

8. The following information may be useful: 

(a) Acceleration due to gravity, g = 9.8m/s
2
 

(b) Thermal conductivity of wood  = 0.16   Wm
 – 1 

k
 – 1

  

(c) Specific latent heat of ice = 3.3 x 10
5
J/kg 

(d) Pie,        
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SECTION A (70 Marks) 

Attempt all questions 

1. (a) Give the meaning of the following terms. 

(i) Dimensions of physical quantities   (1 mark) 

(ii) Dimensionless variables    (1 mark) 

(iii) Absolute error    (1 mark) 

(iv) Mean absolute error    (1 mark) 

      (b) The number of particles n crossing a unit area perpendicular to   –       in a unit time 

            is given by 2 1

2 1

( )

( )

D n n
n

x x

 



 where 1n  and 2n  are the numbers of particles per unit 

            volume for the value of   meant to 
1x  and 

2x . What are the dimensions of diffusion  

            constant D?         (6 marks) 

2. (a)(i) Mention the two motions that add up the projectile motion.  (2 marks) 

    (ii) A gun kept on a straight horizontal road is used to hit a car, travelling along the  

          same road away from the gun with the uniform speed of 72km/h. The car is at a 

          distance of 500m from the gun when the gun is fired at an angle of 45
0
 with the 

          horizontal. Find the distance of the car from the gun when the shell hits it. (5marks) 

(b) An object of mass 1.5 kg is attached to the lower end of the string 1m long whose 

       upper end is fixed and made to rotate in a horizontal circle of radius 0.6m. If the 

       circular speed of the mass is constant, find the:- 

(i) Tension in the string       (2 marks) 

(ii) Period of the motion  (1mark) 

 

3. (a)(i) Explain why a coiled water horse – pipe tends to straight when water flows through 

         it. (2 marks) 

    (ii) If action and reaction are always equal in magnitude, opposite in direction. Why 

          don’t they always cancel each other and leave no net force for acceleration of the  

          body?  (2 marks) 

          (iii) State the principle for which the rocket propulsion is based on. (2 marks) 

      (b) A rifle of mass 5.0 kg is used to fire a bullet of mass 0.15kg with a muzzle velocity of 

            600m/s. Calculate:  

(i) The velocity with which the rifle starts to recoil.    (2 marks) 

(ii) The average force required, if the recoil is to reduce to zero in a distance of 

5m.  (2 marks) 

 

4. (a)(i) State parallel axes theorem.   ( 2 marks) 

    (ii) The moment of inertia of a solid sphere of mass 2.5 kg is 4kgm
2
. Find the moment  

          of inertia about the parallel axis at a distance of 0.2m from its centre.  (3 marks) 
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(b) (i) What is simple harmonic motion.  (1 mark) 

     (ii) A piston in a car engine performs S.H.M. The piston has mass of 0.5kg and its 

           amplitude of vibration is 45mm, the revolution counter in the car reads 750 

           revolutions per minute. Calculate the maximum force on the piston.  (4 marks) 

 

5. (a)(i) According to the Newton’s law of universal gravitational, the apple and the earth 

          experience equal and opposite force due to gravitational. But it is the apple that 

          falls towards the earth and not vice versa. Why?   (2 marks) 

   (ii) What is escape velocity? (2 marks) 

(b)(i) Write down the expression which calibrates a thermometric property ‘X’ to read 

          temperature in Celsius scale.   (2 marks) 

    (ii) Find the temperature of the system which its pressure is 4.6 Pa. Given that the 

          lower and upper fixed points of pressure are 1.5Pa and 3.0Pa.   (4 marks) 

 

6. (a)(i) State Newton’s law of cooling.   (1 mark) 

    (ii) A body cools in 7 minutes from 60
0
C to 40

0
C. What will be its temperature after 

          next 7 minutes? The room temperature is 10
0
C, assume Newton’s law of cooling 

          hold good throughout the process.  (4 marks) 

(b) (i) Give the meaning of ‘thermal conductivity’       (1 mark) 

     (ii) A block made of wood 2.0cm thick covered with felt 1.0cm thick, the effective  

           area being1.1m
2
. The ice is stored in the box which is in a room of 15

0
C. How  

           many ices will melt per hour?   (4 marks) 

 

7. (a) Describe the following terms 

(i) Soil profile                (1 mark) 

(ii) Soil texture               (1 mark) 

(iii)Soil structure              (1 mark) 

(iv) Soil erosion               (1 mark) 

       (b)(i) Describe the sources of earth-quake.  (3 marks) 

           (ii) It is believed that the interior of the earth, the core is in molten form, what is 

                 seismic evidence supports this belief?  (3 marks) 

 

SECTION B ( 30 Marks) 

Attempt any two (2) questions from this section 

8. (a)(i) State maximum power theorem       ( 1 mark) 

    (ii) Show that for the maximum power transfer, the external load resistance   must be 

          equal to the internal resistance,   of the source.    (4marks) 

(b)(i) What is inductive reactance?     (1 mark) 
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    (ii) A coil of inductance of 4H is connected to 6V (r.m.s) main supply,          

          By assuming the coil has negligible resistance, calculate the current flowing 

          through the coil.     (4 marks) 

(c) (i) What are implications of Kirchhoff’s first law and Kirchhoff’s second law?  

             (2 marks) 

      (ii) In the circuit shown below, what is the current through the 6Ω resistor? 

 
                  (3marks) 

 

9. (a) Briefly explain the following 

(i) Most of useful semiconductors is silicon, why? (2 marks) 

(ii) Addition of pentavalent impurity to the semiconductor creates many free 

electrons.   (2 marks) 

(iii) Why is the transistor low powered device?      (2 marks) 

     (b) (i) What is the significance of arrows in the transistor symbol?  (2 marks) 

          (ii) In a common base connection, current amplification factor is 0.9. If the emitter 

                current is 1mA, determine the value of base current.   (3 marks) 

      (c) For a common emitter circuit shown below, find the power dissipated in the transistor. 

           Assume       and 0.7BEV V  
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                                                                                                                 (4 marks) 

 

10. (a)(i) Why can NAND gate and NOR gate called universal gates    ( 2 marks) 

    (ii) Construct the truth table of the logic circuit below: 

 
                                                                                                                                (3 marks) 

 

(b) (i) Using the four p – n junction diodes, draw the arrangement of a full – wave 

           rectifier and briefly explain how it works.                   ( 3 ½ marks) 

(ii) A courtesy light of a car must go off when the door is closed and light switch off.  

      What gate is required to implement this and what is the alternative way of looking 

       at this circuit?  (2 ½ marks) 

(c) (i) What is amplitude modulation?   ( 1 mark) 

     (ii) An audio signal of 12 kHz modulates a carrier generated by a tank circuit 

            containing 100 micro henry indicator and 100 pF capacitor. Calculate the frequency  

            of the first pair of side bands.         ( 3 marks)  
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