
P34.12  

 

 We must show:  

 That is,  

 But this is true, because  

 The proof for the wave of magnetic field follows precisely the same 

steps.  

P34.13 (a)  or  

  so   

 (b)  or  

  so  

 (c)   

  and   

      



P34.14 The wave is of the form .  

 (a)   

 (b)   

 (c)   

P34.19  

  

*P34.20 (a)  

 (b) The car uses gasoline at the rate of . Its rate of en-

ergy conversion is 

   

  Its power-per-footprint-area is .  

 (c) A powerful automobile running on sunlight would have to carry on its 

roof a solar panel huge compared with the size of the car.  

 (d) Agriculture and forestry for food and fuels, space heating of large 

and small buildings, water heating, and heating for drying and many 

other processes are current and potential applications of solar energy.  

P34.21 Power output = (power input)(efficiency).  

 Thus,   

 and        ��  



P34.24 The energy put into the water in each container by electromagnetic ra-

diation can be written as  where e is the percentage ab-

sorption efficiency. This energy has the same effect as heat in raising 

the temperature of the water:  

 

 where  is the edge dimension of the container and c the specific heat 

of water. For the small container,  

 

 For the larger,  

 

P34.25 (a) :   

 (b) :  

   

 (c) :   

P34.27   

  

 The maximum emf (amplitude) induced in a length L of wire is  

 



P34.32 (a) The radiation pressure is  

 

  The force on area A is  

 

 (b) The acceleration is: 

=  913 μm/s2 away from the Sun 

 (c) It will arrive at time t where  or 

 

P34.33 (a) , and r = 1.00 × 10−3 m:  

    

 (b) The beam carries power P. The amount of energy ΔE in the length of a 

beam of length  is the amount of power that passes a point in time in-

terval Δt = /c: 

 

 (c) From Equation 34.27 and our result in part (b), the momentum and en-

ergy carried a light beam are related by  

   



P34.50   

 

             

   

 where E is in volts per meter (V/m), B is in microtesla (µT), x is in 

meters, and t is in seconds.  

P34.57 (a)   

 (b)   

 (c)   

 (d)  (approximately the weight of 3�000 hydro-

gen atoms!) 

P34.61 (a) At steady state,  and the power radiated out is .  

  Thus,   

  or   

 (b) The box of horizontal area A presents projected area  per-

pendicular to the sunlight. Then by the same reasoning,  

 

  or   



P34.66 We take R to be the planet’s distance from its star, and r to be the ra-

dius of the planet.  

 (a) The effective area of the planet over which it absorbs light is its 

projection onto a plane perpendicular to the light from its sun. The 

projected area of a planet of radius r is πr2, so the planet absorbs 

light over area πr2. 

 (b) The planet radiates over its entire surface area, 4πr2. 

 (c) At steady-state, :    

  , so that   

    

 


