Chapter 25

[image: image1.emf]25.6.   Model:   Use the charge model.    Solve:   (a)  No, we cannot conclude that the wall is charged. Attractive electric forces occur between (i) two  opposite charges, or (ii) a charge and a neutral object that is polarized by the charge. Rubbing the balloon do es  charge the balloon. Since the balloon is rubber, its charge is negative. As the balloon is brought near the wall, the  wall becomes polarized. The positive side of the wall is closer to the balloon than the negative side, so there is a net  attractive ele ctric force between the wall and the balloon. This causes the balloon to stick to the wall, with a normal  force balancing the attractive electric force and an upward frictional force balancing the very small weight of the  balloon.    (b)       



[image: image2.emf]25.11.   Model:   Model the charged masses as point charges.   Visualize:      Solve:   (a)  The charge  q 1  exerts a force 
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  (b)  Newton’s second law on either  q 1  or  q 2  is  
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  Assess:   Coulomb is a pretty “big” unit. That is why
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 is such a  large force.  



[image: image3.emf]25.19.   Model:   The gravitational field of the earth extends through all of space.   Solve:   (a)  The earth’s gravitational field is given by Equation 25.8:  
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  (b)  The gravitational field at the location of the moon’s orbit is  
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  where  r m  is the radius of the moon’s orbit about the earth. With 
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  Assess:   The gravitational field at the radius of the moon’s orbit is small compared to the field at the earth’s  surface because the gravitational field is inversely proportional to the square of the distance.  



[image: image4.emf]25.37.   Model:   Objects A and B are point charges.   Visualize:      Solve:   (a)  It is given that  F A on B     0.45 N. By Newton’s third law,  F B on A      F A on B     0.45 N.   (b)  Coulomb’s law is  
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  (c)  Newton’s second law is   F B on A      m A a A . H ence,   
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[image: image5.emf]25.41.   Model:   The charges are point charges.   Visualize:      Solve:   The electric force on charge  q 1  is the vector sum of the forces 
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  The magnitude and direction of the resultant force vector are  
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[image: image6.emf]25.50.   Model:   The charged particles are point charges.   Visualize:   Please refer to Figure P25.50.   Solve:   The charge  q 2  is in static equilibrium, so the net electric field at the location of  q 2  is zero. We have  
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  We have used the 
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 sign to indicate that a positive charge on  q 1  leads to an electric field along 
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  q 1     8 nC  



[image: image7.emf]25.76.   Solve:   (a)   Kinetic energy is 
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, so the velocity squared is  v 2     2 K/m . From kinematics, a particle  moving through distance   x  with acceleration  a , starting from rest, finishes with  v 2     2 a  x . To gain 
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  (b)  The force that produces this acceleration is  
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  (c)  The electric field is  
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  (d)  The force on an electron  due to charge  q  is 
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Physlet 22.9:

Note that charge is conserved.  Initial charges are Q1 + Q2.  After collision and discharge, the total charge remains the same, so Q1’ + Q2’ = Q1 + Q2.  Furthermore, because the conducting spheres are identical, the charge distributes itself uniformly across the two spheres, and they must each have the same charge in the end.  So Q1’ = Q2’.  So far, we have two equations and four unknowns.  Two more equations can be obtained by measuring the Coulomb force (using the Physlet) before and after the discharge, and noting the charge separation.  

For a charge separation of 1.96m, I get a force before they touch of 0.7756 N, and a force after they touch of 0.2585 N.  So 
  0.2585 N  = k(Q1’)2/(1.96m)2
Solve for Q1’ = Q2’ =  10 μC.  So Q1 + Q2 = 20 μC.  The Coulomb force before discharge is: 
    0.7756 N = - k(Q1Q2)/(1.96m)2  

(note the negative sign because the charges have opposite sign before they touch, and therefore attract each other)  Solving these last two equations (a quadratic in Q1)

yields charges of 30 μC and -10 μC.
