7. Mechanical principles
Worksheet 10: Power and work (tutor)
[bookmark: _Hlk101261881][bookmark: _Hlk101261290]What are the units for power?
a. Ohms 
b. Amps 
c. Watts 
d. Joules

2. Which of the following is a definition of power?
a. The amount of work done by a certain force
b. The energy transferred × time taken
c. The amount of work done ÷ time taken
d. A certain force ÷ the amount of work done

3. A machine uses 10 000J of energy in 4s. What is its power?
a. 40 000W
b. 2500W
c. 25 000W
d. 4000W

4. [bookmark: _Hlk120094696]State D’Alembert’s principle
The sum of the differences between the forces exerted on a system of particles and the time derivatives of the momenta of the system is zero when the system is projected into virtual displacement. Alternatively, the reaction caused by the inertia of an accelerated body is equal and opposite to the force causing the acceleration.


5. Calculate the work done when a force of 40N pushes an object 500m in the same direction as the force.
Work done =  force × distance moved in the direction of the force
 	       = 40N × 500m
       = 20 000J (since 1J = 1Nm)
so work done = 20kJ
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6. Calculate the work done when a mass is lifted vertically by a crane to a height of 5m, the force required to lift the mass being 98N.

Work done = weight × distance 
	      = 98 × 5
	      = 490J

7. Water is pumped vertically upwards through 50m and the work done is 294.3kJ. Determine the number of litres of water pumped (1litre of water has a mass of 1kg).

Work done = force × distance

     294 300 = force × 50

Force = 	
	Force to be overcome when lifting a mass vertically is given by
	force = m × g
	5886 =	m × 9.81
	Therefore, mass = 	
Since 1 litre of water has a mass of 1kg, 600 litres of water are pumped. 

8. Calculate the power required to lift a mass through a height of 10m in 20s if the force required is 3924N.
Work done = force × distance
	      = 3924 × 10
	      = 39 240J

Power	= 	
	= 1962W or 1.962kW
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