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PHYSICS
THEORY
PAPER 1

INSTRUCTIONS TO CANDIDATES 
1. Write your name, admission number and class in the spaces provided at the top of the page.
1. Write the date of the examination in the spaces provided above.
1. Answer all the questions in the spaces provided.
1. The paper consists of 9 printed pages.
1. Students should check the question paper to ascertain that all the pages are printed as indicated and that no questions are missing.
FOR EXAMINER’S USE ONLY
	SECTION
	QUESTION
	MAXIMUM SCORE
	CANDIDATES SCORE

	A
	1-11
	25
	

	B
	12
	
	

	
	13
	
	

	
	14
	
	

	
	15
	
	

	
	16
	
	

	
	TOTAL
	80
	


	
SECTION A 25 MARKS

1.  The figure below shows a wire wound on a test tube.  The windings just touch each 
    other. If the total number of compete loops was found to be 15, and distanceeee covered by windings is 20 cm, find the radius of the were									(2 marks)


[image: C:\Users\ADMIN\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_20220807_123420.jpg]
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

2.  A paratrooper flexes his legs when the lands.  Explain.					(1 mark)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

3.  A needle may float on clean water but sink when detergent is added.  Explain.		(2 marks) 

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

4.  The mass of a fabric of a large balloon is 100 kg The balloon is filled with 200 m3 of helium and attached to a cable fixed on the ground as shown below.
Cable/ String









Given that the densities of air and helium are 1.3 kg/m3 and 0.018kg/m3 respectively.  Determine the tension in the cable/string.									(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

5.  Water flows in a pipe of diameter 7cm at a speed of 5m/s.  The water then gets to the 
     perforated end which has 20 holes of diameter 0.7 cm each.  Determine the speed of 
    water jests.											(3 marks) 
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

6.  A bus that carries goods in the roof carrier is less stable than one that carry’s goods 
     in the boot.  Explain why this is so.							(2 marks) 

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

7.  The figure below shows a uniform 50 cm rod.  It is balanced horizontally by a load 
    of 4N on one end.  Calculate the weight of the rod.
    Calculate the weight of the rod. 							   	(3 marks) 
4 N
20 cm








……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

8.  The figure below shows a bimetallic strip cooled below room temperature. 
     Sketch on the other side, the bimetallic strip in room temperature.	












9.  A single spring stretches by 2.0cm when supporting a load of 50N.  If in the system
     below, the springs are identical and have negligible weight.100 N


Find 
a) Total extension of the system.							  	 (2 marks)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
 b)  The total spring constant.							    		(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
[image: C:\Users\ADMIN\Downloads\IMG_20220807_123453.jpg]10. The diagram below shows a micrometer screw gauge used by a student to measure the thickness of a wire.  If it has a zero error of 0.06mm, what it’s the actual thickness of the wire?		(2 marks)
…………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

11. In physics experiment, a student filled a burette, with water up to a level of 20 ml.  
    The student ran out 3 drops of water each of volume 3 cm3 from the burette into the  
    beaker. Determine the final reading of the burette.					(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………………………………………………………………

SECTION B 55 MARKS

12.  The figure below shows the pattern formed on a tape in an experiment to determine 
      the acceleration of the trolley.  The frequency of the ticker timer tape used is 50Hz.


[image: C:\Users\ADMIN\Downloads\IMG_20220807_132538.jpg]

  Calculate 

i)  The initial velocity of the trolley.								(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

iii)  The acceleration of the trolley.								(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

b) A gun is fired vertically upward from the top of an open truck moving horizontally at a uniform velocity of 50 m/s. The bullet attains a maximum height of 45 m.
  Calculate 

    i)  the time taken by the bullet to reach maximum height.					(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

    ii)  the distance covered by the truck just before the bullet reaches the level from which it was fired.
												(3 marks)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………



13. Define the term “specific latent heat of fusion”						(1 mark)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

  b) Ice of mass 5g at a temperature of -100c  is immersed into 10.5g of hot water at 1000.  In a container of negligible heat capacity.  All the ice melts and the final temperature of the mixture is 400C.  
assuming there are no heat losses to the surroundings making the specific latent heat of fusion for ice as if. (Cwater = 4200Jkg-1K-1 and (Cice =2100 Jkg-1K-1)
Determine the:-
i)  heat lost by the e water.									(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

ii)  Heat gained by ice from –100c to 00c							(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

iii)  Heat required to melt the ice in terms of Lf.						(1 mark)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

iv)  Heat gained by the melted ice.								(2 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

v)  Specific latent heat of fusion of ice.							(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

14. a) State what is meant by the Brownian motion.						(1 mark)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

  b)  Figure below shows the graph of velocity against time for a small steel ball falling in a viscous liquid.  
O

A

Velocity (m/s)
Times (s)
B


i)  Describe the motion of the steel ball as represented by part OA.				(1 mark)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

ii)  Explain why the velocity between A and B is constant.					(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

c)  A student throws tennis ball vertically upwards from the ground and it lands back after 8 seconds (acceleration due to gravity= 10ms-2)
Determine the 

i) Maximum height reached by the ball.							(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

ii)  the velocity with which the ball hits the ground.						(3 marks)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………



15. a) Student is provided with five 20g masses, a metre rule a spring with a point stand boss and clamp.
  i)  In the space provided sketch a labeled diagram of the set up that may be used in 
     order to verify Hookes’ law using these apparatuses.					(3 marks) 











ii)  Describe how the measurements made in (i) above can be used to determine the 
     spring constant.										(2 marks) 

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

b)  A helical spring stretches by 0.6 cm when supporting a weight of 40 g. Determine the extension when the same spring supports a weight of 65 g.							(3 marks)	
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

















16.   A man used a wooden plank to lift a wooden log from the ground to a stationary 
      trunk as shown below. The wooden plank is incurred at an angle of 300 to the ground.
[image: C:\Users\ADMIN\Downloads\IMG_20220807_123520.jpg]

  i)  Show that the velocity ratio of the system is given as V.R = 			(3 marks)
                                                                                                         ……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

 ii)  Given that the system is 65% efficient, determine the mechanized advantage.		(3 marks)

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
iii)  Explain why the efficiency of this system cannot be 100%.				(1 mark)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

b)  The figure below shows a pulley system.	Load

150N

i)  State the velocity ratio of the system.							(1 mark)
……………………………………………………………………………………………………………




ii)  Explain what happens to the mechanical advantage of the machine as the load 
     increased gradually.									(1 mark)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………


iii)  Water drops from a water fall to the bottom. The temperature of water is found to be higher at the bottom than at the top. Stage the energy transformation.  					(1 mark)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
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