WORK,POWER & ENERGY 					RP 





" Eureka!" moments are few and far between. Einstein once said : "I think and think, for


  months, for years, ninety-nine times the conclusion is false. The hundredth time I am 


  right." And that's Einstein , the greatest scientific genius of our time.
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1.A car of mass 800 kg accelerates along a level road from a  speed of 5 ms�EMBED Unknown���  .The driving force is 1500 N and the resistance to motion 300 N. Using the Work-Energy Principle,find its speed when it has travelled 40 m. 


                                                                                       (H/480/8.4/1)                                    


Ans: 12.04 m/s





2.A particle of mass 3 kg, initially at rest is pulled a distance 4 m across a horizontal plane by a horizontal force of 10 N. Using the Work-Energy Principle,find its  final speed if:


	   (i) the plane is smooth


	   (ii) the coefficient of friction is 1/5.





   (Assume that the particle starts from rest.)


                                                                       (H/480/8.4:3/1)                                                


 Ans: (i) 5.16 m/s (ii) 3.27 m/s





3.A particle of mass 2 kg slides from rest down a rough plane of inclination 30�EMBED Unknown��� . The frictional resistance to  motion is 5 N throughout. Using the Work-Energy Principle, (i) find the speed of the particle when it has travelled a distance 8 m


	   (ii) find the distance the particle has travelled when its  speed is 10 ms�EMBED Unknown���  . 


                                                                         (H/480/8.4:3/5)                                              


Ans: (i) 6.32 m/s  (ii) 20 m








4.A car of mass 1000 kg accelerates up a slope of inclination 1 in 20.The driving force of the engine is 2000 N and the resistance to motion is 700 N.Find the distance travelled by the car as its speed increases 


	  (i) from 2 ms�EMBED Unknown���  to 10 ms�EMBED Unknown���  .


	  (ii) from 10 ms�EMBED Unknown���  to 18 ms�EMBED Unknown���   . 


The engine cuts out when the car is travelling at 18 ms�EMBED Unknown���  .Find the distance   moved by the car before it comes to  rest. 


                                                                        (H/480/8.4:3/8)                                              


Ans: (i) 59.3 m  (ii) 138.3 m  ; 136.1 m











5.A particle of mass 0.5 kg starts from rest at the point  A(2,1) and moves to the point B(-4,5) under the action of  its weight and a force F=-3i+7j.Find:


	  (i) the work done by F


	  (ii) the increase in PE of the particle


	       and hence, using the Work-Energy Principle, find:


	  (iii) the speed of the particle on reaching B.    


  [Assume that the particle moves in a vertical plane,:i and


	    j are unit vectors acting horizontally and vertically up-


	    wards,respectively.]


                                                                            (H/480/8.4:3/13)                                         


Ans: (i) 46 J (ii) 20 J (iii) 10.20 m/s





6.A particle of mass 2kg starts from rest at the point A (-1,3) and moves to the point B(2,-1) under the action of its weight and forces F�EMBED Unknown���=5i+8j, F�EMBED Unknown���=14i and F�EMBED Unknown���= -7i-4j.Find: 


  (i) the total work done by F�EMBED Unknown���,F�EMBED Unknown��� and F�EMBED Unknown���


  (ii) the increase in PE of the particle,and hence


  (iii) the speed of the particle on reaching B.


  


  [Hint:Find the total work done by all the forces on the 


   particle (including the weight) and show that it equals


   the increase in KE of the particle.]  


                                                                 (H/480/8.4:3/14)                                                   


Ans: (i) 20 J (ii) - 80 J (iii) 10 m/s ; 100 J





7.A lorry, of mass 2500kg, climbs a straight hill inclined at arc sin(1/20) to the horizontal at constant speed 15 ms�EMBED Unknown���  . The non-gravitational resistances opposing the motion of the lorry are constant and total 2000 N.Find, in kW, the 


 rate at which the engine of the lorry is working.  


                                                                   (G/195/16.5/2)                                                     


Ans: 48.75 kw





8.A pump which is only 50 % efficient is delivering petrol at 5kg s�EMBED Unknown��� with speed 2 ms�EMBED Unknown��� .This petrol is being raised through a vertical height of 8 m.Calculate,in W, the rate at which the pump is working.  


                                                                (G/195/16.5/3)                                                         


Ans: 820 W

















9.A car, of mass 1600kg, moves up a straight road inclined at arc sin(1/25) to the horizontal at a steady speed of 15 ms�EMBED Unknown���. The non-gravitational resistances are constant and of magnitude 400 N.Calculate,in kW,the power developed by the


car's engine.If the power is suddenly increased by 10 kW, find the magnitude of the instantaneous acceleration of the car.  


                                                                 (G/196/16.5/4)                                                      


Ans: 15.6 kw , 0.42 ms�EMBED Unknown���








10.A train is moving along a straight level track at a steady speed of 10 ms�EMBED Unknown���  .The power exerted by the engine is  600 kW. Calculate,in N,the tractive force exerted by the  engine.The power is suddenly increased to 800 kW. Given that the resistances have the same magnitude at all speeds,find the maximum speed of the train for this increased rate of working of its engine.  


                                                                      (G/196/16.5/5)                                                   


Ans: 60,000 N , 13  m/s


 


11.A pump which works at an effective rate of 20 kW raises  water from a depth of 25 m and delivers it with speed 15 ms�EMBED Unknown���. Calculate, in kg ,the mass of water raised per minute.   


                                                                       (G/196/16.5/6)                                                   


Ans: 3310 kg  





12.A car of mass 1200 kg is pulling a trailer of mass 500 kg up a road inclined at an angle (  to the horizontal where F sin (  = 0.1.The resistance to motion for both car and  trailer is 0.15N per kg. Find the tractive force exerted  by the car engine and the tension in the coupling between  the car and the trailer if they are decelerating at 0.5 m/s �EMBED Unknown���.


                                                                        (J/85/5.5/Q12)                                                


Ans: 1071 N ; 315 N





13.A car of mass 1 tonne exerts a driving force of 2.5kN  when pulling a trailer of mass 400kg along a level road.The car and trailer start from rest and travel 18m  in the first 6 s of motion.If the resistances on the car  and trailer are 1000x N and 400x N respectively,find the  value of the constant x.


                                                                     (UM/42/3D/Q8)                                                  


Ans: x = 11/14
































14.When a car of 1 tonne is accelerating ,the engine produces  a constant tractive force of magnitude P N.The car pulls a  caravan of mass 0.8 tonne up a hill of inclination arc sin(1/20),and attains a speed of 54kmh�EMBED Unknown��� from rest,in a distance of 450 m.Show that the acceleration of the car  and caravan is 0.25 ms�EMBED Unknown��� .


   Given that the total non-gravitational resistances have a  magnitude of 270 N, show that P = 1620.                              


   Legal requirements prohibit the car and caravan from  exceeding a speed of 54 kmh�EMBED Unknown���,so, once this speed is  attained, the tractive force is adjusted so as to maintain a constant speed. Find the power exerted by the car's engine when it is pulling the caravan up the hill at a  constant speed of 54 kmh�EMBED Unknown���  .


The total non-gravitational resistances on the caravan have magnitude 120 N. Find the magnitude of the tension in  the coupling between the car and the caravan whilst they  are accelerating up the hill.


                            [Take g as 10 ms�EMBED Unknown���.]


                                                                    (June85/Q6)                                                        


Ans:





15.A car of mass 1000 kg  has a maximum speed of 15 m/s up a  slope inclined at an angle (  to the horizontal,where sin ( = 0.2.There is a constant frictional resistance equal to one tenth of the weight of the car.Find the maximum speed


of the car on a level road.  If the car descends the same slope with its engine work -ing at half its maximum power,find the acceleration of the car at the moment when its speed is 30 m/s.


                                                                      (Jan72/Lond.U)/10 marks 


Ans:








    





























