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(c) This paper consists two sections A and B.
(d) Answer all questions in Section A and B in the spaces provided.
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(f) Mathematical tables and electronic calculators may be used.
FOR EXAMINER’S USE ONLY

	SECTION
	QUESTION
	MAX. SCORE
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	A
	1 - 12
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B

	13
	12
	

	
	14
	11
	

	
	15
	12
	

	
	16
	13
	

	
	17
	07
	

	TOTAL SCORE
	80
	


SECTION A (25 MARKS)
Answer ALL questions in this section in the spaces provided

1. The figure below shows a micrometer screw gauge that has a zero error of +0.02.  State the actual reading of the micrometer screw gauge.





(1mk)
[image: image2.jpg]



2. In the figure below, the U-tube contains two immiscible liquids P and Q.  If the density of Q is 900kg/m3 and that of P is 1200kg/m3, calculate the height of liquid Q.


(3mks)
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3. A body is acted upon by a force of I0N towards the right hand side and 6N towards the left hand side.  What is the resultant force?






(2mks)
4. The difference between the ice point and steam point on a liquid thermometer is 30cm.  What temperature is recorded when the mercury thread is 12cm.



(2mks)

5. Water flows through a horizontal pipe of cross-sectional area of 40cm2.  If the speed at the constriction is 4ms-1, calculate the mass flux (density of water = 1000kg/m3)

(3mks)
6. In terms of intermolecular forces, explain the difference between liquid and gaseous state.
(2mks)
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The diagram below shows two similar cups of tea containing equal volumes of hot tea at the same level.  It was observed that the rate of cooling was the same in the two cups.  Explain.
(2mks)
8. The figure below shows a vessel resting on a horizontal bench.
[image: image4.jpg]Vessel
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State and explain the effect on the stability of the vessel when it is filled with water.
(2mks)
9. What does it mean to say the density of water is 1g/cm3?



(1mk)
10. State any two possible ways of increasing velocity ratio of wheel and axle.

(2mks)
11. (a)  Under what conditions can a feather and a stone released from the same height land on the ground at the same time?







(1mk)
(b)  On the axis below, sketch displacement time graph for an accelerating body.
(1mk)
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The figure below shows four equivalent springs with negligible weight, the weight of the rod R is 20N.  Given that the spring constant is 5N/m.  Calculate the load L which causes an extension of 28m to the system.







(3mks)
SECTION B (55 MARKS)

Answer ALL questions in this section in the spaces provided
13. (i)  A stone thrown vertically upwards from the base of a mountain with an initial velocity of 
100m/s.
The stone just stopped as the apex and came back.  Another boy projected a stone horizontally from the top of the mountain.  Calculate:-


(a) Height of the mountain.







(2mks)

(b) Time taken for the stone to follow the trajectory.




(2mks)

(c) The range if the horizontal velocity is 20m/s,




(2mks)
(d) Calculate the impulse of force produced when a table is pulled for 3s by a constant force of 10N towards the right and then for 2s by a constant force of 20N towards the left.









(2mks)
(e) The figure below shows a tape from a trolley accelerating at 5m/s2 and the timer is vibrating at 100Hz.
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Calculate:

(i) Change in velocity from A to B.





(2mks)
(ii) The final velocity of the trolley.





(2mks)
14. (a)  Two gear-wheels have 80 teeth and 20 teeth and they lock with each other.  They are 
fastened on axles of equal diameter such that equal weight of 150N attached to the string around the axle will just raise 450N on the other axles.
Calculate:

(i) The mechanical advantage.






(2mks)

(ii) The velocity ratio.







(2mks)
(iii) The efficiency of this machine.





(2mks)
(b) (i)  A Loudspeaker is a transducer.  Explain.





(1mk)
(ii)  Explain the energy change that occur when a man climbs the mountain.
(1mk)

(c) Calculate the total power in lifting 0.2kg of metal cane containing 2000cm3 of ice onto a lorry as shown below within 4s.



(SIQ = 0.9g/cm3)
(3mks)
    Open
        Closed 
         3m


        2m

15. (a)  What is meant by specific latent heat of Vaporization?



(1mk)
(a) In an experiment to determine the specific latent heat of vaporization of water, steam at 1000C was passed into water contained in a well lagged copper calorimeter.
The following measurements were made:-
Mass of calorimeter





=
50g
Initial mass of water





=
70g

Initial temperature of water




=
50C

Final mass of water + Calorimeter + condensed steam
=
123g
Final temperature of mixture




=
300C

Specific heat capacity of water



=
4200JKg-1k-1
Specific heat capacity of copper



=
390 JKg-1k-1 
I. Determine the:-

(i) Mass of condensed steam





(2mks)
(ii) Heat gained by water and calorimeter.



(2mks)

II. Given that L is the specific latent of heat of vaporization of steam:
(i) Write an expression for the heat given out by steam.

(1mk)

(ii) Determine the value of L.





(2mks)

(b) The pressure P1 of a fixed mass of gas at constant temperature, T = 300K is varied continuously as depicted in the graph below.
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From the graph:
(i) Determine the volume of the gas when the pressure read 2.5 x 105Pa.
(2mks)

(ii) Given that pV = 2RT where R is a constant, use the graph to determine R.
(2mks)

16.  (a)  State the law of floatation.







(1mk)
(b) A block of wood of mass 80kg floats in water with 0.6 of its volume in water.  Calculate the 
number of rods each 20g that can be placed on the block so that its top is level with the surface of water.








(4mks)
      (c) The diagram in figure 9 below shows a wooden block of dimensions 50cm by 40cm by 
20cm held in position by a string attached to the bottom of a swimming pool.  The density of the block is 600kgm-3.
(i) State the three forces acting on the block and write an equation linking them when the block is stationary.






(2mks)
(ii) Calculate the tension on the string.





(3mks)
(d) The figure below shows a metal rod AB of length 2m horizontally balanced while supported by a pivot and a string.
100
Determine the mass of the metal rod if the tension is 15N.


(3mks)
17. (a)  The figure below shows asses A, B and C placed at different points on a rotating table.  

The angular velocity W, of the table can be varied
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(i) State two factors that determine whether a particular mass slides off the table or not.









(2mks)

(ii) It is found that the masses slide off at angular velocities WA, WB and WC respectively.  Arrange the values of WA, WB and WC in decreasing order.
(1mk)
(b) A block of mass 200g is placed on a frictionless rotating table while fixed to the centre of the table by a thin thread.  The distance from the centre of the table to the block is 15cm.  If the maximum tension the thread can withstand is 5.6N, determine the maximum angular velocity the table can attain before the thread cuts.


(4mks)
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