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COURSE: DIPLOMA IN WATER ENGINERING
LEVEL: Y1S1
SUBJECT: PHYSICS























	[bookmark: _GoBack]SECTION A (40 Marks)

	1)
	State three types of forces.
	(3 Marks)

	2)
	Define the term projectile motion.				
	(1 Mark)

	3)
	State three applications of dimensional analysis.
	(3 Marks)

	4)
	Differentiate between a vector and a scalar physical quantity.
	(2 Marks)

	5)
	List one instrument used to measure mass.
	(1 Mark)

	6)
	Work is said to be done when a force applied on the body displaces the body through a certain distance in the direction of the force. If a constant force F is applied on a body such that it makes an angle θ with the horizontal and the body is displaced through a distance s, derive the expression of work done by the applied force.
	(2 Marks)

	7)
	State three modes of heat transfer.
	(3 Marks)

	8)
	Explain one application of Pascal’s principle.
	(2 Marks)

	9)
	How much water at 50°C is needed to just melt 2.2 kg of ice at 0°C?
	(3 Marks)

	10)
	State two laws of reflection of light.
	(4 Marks)

	11)
	Determine the pressure difference that comes when a cow gets deep inside the water to a depth of 10m. (Take the density of water = 1000Kg/m3).
	(3 Marks)

	12)
	State five regions of the electromagnetic spectrum, in order of increasing wavelength.
	(5 Marks)

	13)
	A wave is a transfer of energy through a medium from one point to another. State two types of waves.
	(2 Marks)

	14)
	Determine the velocity of a wave whose wavelength is 12 meters and frequency is 10 Hz.
	(3 Marks)

	15)
	Car A with a mass of 1500 kg is moving at a velocity of 20 m/s to the east. Car B with a mass of 1200 kg is moving at a velocity of 15 m/s to the west. After a head-on collision, the two cars stick together. Calculate their final velocity.
	(3 Marks)

	
	



SECTION B (60 Marks)
	

	16)
	a. Suppose you pour 0.250 kg of 20.0ºC water (about a cup) into a 0.500-kg aluminium pan off the stove with a temperature of 150ºC. Assume that the pan is placed on an insulated pad and that a negligible amount of water boils off. Determine the temperature when the water and pan reach thermal equilibrium.		        
b. XYZ company conducted diagnostic testing on all the machines and realized that wear and tear due to friction was the leading cause of equipment failure. As an officer in charge, Eddy scheduled maintenance activities for all its equipment. Explain five ways in which friction can be reduced.					      
c. You have been provided with a metre rule, a 100-gram mass, an apple, and a string. Describe an experiment you would use to determine the mass of the apple.  
	(5 Marks)





(10 Marks)





(5 Marks)



	17)
	a. Hydrologists took a boat ride across a river as they collected water level data. Midway through, they noticed that their boat was moving up and down in a periodic way because of waves on the surface of the water. It took 4 seconds for the boat to travel from the highest to the lowest point, a total distance of 3.0 m. The tourists noted that the wave crests were spaced 8.0 m apart. Determine:
i. The amplitude of the wave			    	  
ii. The frequency						
iii. The wavelength					        
iv. How first the waves were moving				               
b. Define the term moment of force					
c. A County government drilled a borehole and installed a pump to lift the water from the borehole to an overhead tank. The pump can lift 200kg of water through a vertical height of 30 m in 30 seconds. Taking g = 10m/s2, calculate the power of the pump.      
d. How many grams of water at 25 °C with a density of 1.00 g/mL must be mixed with 180 mL of coffee at 95 °C so that the resulting combination will have a temperature of 60 °C? Assume that coffee and water have the same density and the same specific heat. Take c = 4.184 J/g °C.
	






(2 Marks)
(2 Marks)
(2 Marks)
(1 Mark)


 (1 Mark)

(6 Marks)




(6 Marks)

	18)
	Phase change occurs when matter changes from one form to another by absorbing or releasing heat. In an experiment to demonstrate phase change, students heated 1kg of ice at 00C until all the ice melted. They then heated the liquid water to 1000C. Take the Latent heat of fusion =334kj/kg, and the Latent heat of vaporization =2256kj/kg. Calculate:
a. i. The energy needed to melt the ice.				        ii. The energy required to vaporize the water.			        
b. i. State the two laws of electromagnetic induction		
ii. Explain one application of electromagnetic induction	        
c. An RLC circuit is a closed circuit in series where three components are connected to an AC power supply. Using a well-labeled illustration, explain the three components.						  
d. Water is pumped into a water tank until it is full. If the depth of water in the tank is d, the density of ρ, and the force of gravity is g, proof that pressure in liquids increases with depth.      
	




(3 Marks)
(3 Marks)
(4 Marks)
(2 Marks)
(6 Marks)



(2 Marks)

	19)
	The Pressure in liquids is determined based on Pascal’s principle.
1. Explain how pressure exerted by the fluid in the vessel below differs at points A, B, C, and D as marked below.
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1. Calculate the pressure at the depth of 100 m in seawater. (Density of sea water 1.03× 10³kg/ m³, g = 10m/s²).					
1. Describe five ways fluid mechanics finds application in the water engineering technology field. 
1. Calculate the resulting Buoyancy force (Fb), if a steel ball of radius 6 cm is immersed in water. (Take the density of water = 1000kg/m3).

	
(2 Marks)











(5 Marks)

(10 Marks)

(3 Marks)
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