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CH. 2 – WORK, POWER and ENERGY 

Question – 1. Define work, power and energy. State their SI and CGS units.Also derive relationship between their SI units and CGS units.  

Question – 2. What is kinetic energy? Derive the expression, K.E. = 1/2 mv2. 

Question – 3. Show that the total mechanical energy is always conserved in the case of a freely falling body under gravity. 

Question – 4. Explain the energy changes in an oscillating simple pendulum. How does the mechanical energy remain constant in it? 

Question – 5. Is work a scalar or a vector quantity? 

Question – 6. What is horse power (H.P.)? How is H.P. related to SI unit of power?

Question – 7. State and explain work-energy theorem. Prove that work done is equal to increase in kinetic energy.

Question – 8. 

NUMERICALS.

Numerical – 1. Two bodies of equal masses are moving  with velocities v and 2v.  Find the ratio of their  kinetic energies. 

Solution :-           (K1)KE of first = 1/2mv2 and (K2) KE of second = 1/2m(2v)2 

                            K1 : K2  =  1/2mv2 : 1/2m(2v)2 =   1:4. [Ans.]

Numerical – 2.How fast should a man weighing 60 kg run so that his kinetic energy is 750J. 

Solution :- Here,  m= 60 kg,    KE  =  750 J,  v = ? 

                  Using  KE  = 1/2 mv2,   we have 

                   v = √(2KE/m)  = √(2 × 750/60) = √(25)  =  5 m s-1. [Ans.]

Numerical – 3. The work done by the heart is 1 J per beat. Calculate the power of the heart, if it beats 72 times in one minute. 

Solution :-           In 1 beat  work done   = 1 J 

                            In 72 beats work done = 72 J 

                            Time = 1 minute = 60 seconds 

                             Power of the heart = 72/60 watt 

                                                            = 1.2 watt. [Ans.]  

Numerical – 4. A ball of mass 0.2 kg is thrown vertically upwards with an initial velocity of 20 m/s. Calculate the maximum potential energy it gains as it goes up.     

Solution :-       According to the law of conservation of energy, 

                         Maximum PE = Maximum KE = 1/2mv2 

                                                                            = 1/2×0.2×20×20 

                                                                             = 40 J   [Ans.]

Numerical – 5. A machine raises a load of 750 N through a height of 16 m in 5 seconds. Calculate the power at which the machine works. 

Solution :- here, Weight = F = mg = 750 N, h = 16 m, t = 5 ,s  P = ? 

                  Using  P = W/t  = Fh/t = mgh/t 

                                                       = 750×16/5 = 2400 W. [Ans.] 

Numerical – 6. If the power of a motor is 40 kW, at what speed can it raise a load of 20,000 N. 

Solution :- Here,  P = 40 kW = 40,000W,  F = 20,000 N,  v = ? 

                   We know that P = F × v,  therefore v = P/F 

                                                                               = 40,000/20,000 

                                                                               = 2 m s-1. [Ans.]

