



 EMBED Word.Document.8 \s [image: image1.emf]27.2:   Need a force from the magnetic field to balance the downward gravitational force.  Its magnitude is:      
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  The right - hand rule requires the magnetic field to be to the east, since the velocity  is northward, the charge is negative,  and the force is upwards.    



 EMBED Word.Document.8 \s [image: image2.emf]27.3:   By the right - hand rule, the charge is positive.          
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 EMBED Word.Document.8 \s [image: image5.emf]27.6:   a)   The smallest possible acceleration is zero, when the motion is parallel to the  magnetic field. The greatest acceleration is when the velocity and magnetic field are at  right angles:    
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 EMBED Word.Document.8 \s [image: image9.emf]27.10:   a)   The total flux must be zero, so the flux through the remaining surfaces must be 
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Wb.     d)   The net flux through the rest of the surfaces is zero since they are parallel to the  x - axis so the total flux is the sum of all parts above, which is zero.      



 EMBED Word.Document.8 \s [image: image12.emf]27.13:   a)  

j B

ˆ

)] [(

2

y

   

and we can calculate the flux through each surface. Note that  there is no flux through any surfaces parallel to the  y - axis. Thus, the total flux through the  closed surface is:  

])

2

) m 300 . 0 )(

2

T/m (2.00 T [0.300 0)] T 300 . 0 ( ([ ) (

       

A B

abe

B

 

m) m)(0.300 400 . 0 (

2

1



        

0108 . 0

 

Wb.       b)   The student’s claim is implausible since it would require the existence of a  magnetic monopole to result in a net non - zero flux through the closed surface.    
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  The direction of the magnetic field is into the page (the charge is negative).     b)   The time to complete half a circle is just the distance traveled divided by the  velocity:      
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 we can safely neglect gravity.     c)   The speed does not change since the magnetic force is perpendicular to the velocity  and therefore does not do work on the particles.      
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  This is about 2.4 times the greatest magnitude yet obtained on earth.     b)   Protons have a greater mass than the electrons, so a greater magnetic field would be  required to accelerate them with the same frequency, so there w ould be no advantage in  using them.      
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 EMBED Word.Document.8 \s [image: image24.emf]27.25:   a)   The radius of the path is unaffected, but the pitch of the helix varies with time  as the proton is accelerated in the  x - direction.       b)  
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 EMBED Word.Document.8 \s [image: image32.emf]27.33:   a)   For minimum magnitude, the angle should be adjusted so that 
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 EMBED Word.Document.8 \s [image: image36.emf]27.37:   The wire lies on the  x - axis and the force on 1 cm of it is     a)  
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 EMBED Word.Document.8 \s [image: image37.emf]27.38:          
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  Between the poles of the magnet, the magnetic field points to the right. Using the  fingertips of your right hand, rotate the current vector by 
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90

 into the direction of the  magnetic field vector. Your  thumb points downward – which is the direction of the  magnetic force.    
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 EMBED Word.Document.8 \s [image: image39.emf]27.40:   (a)   The magnetic force on the bar must be upward so the current through it must  be to the right. Therefore  a  must be the positive terminal.   (b)   For balance, 
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 EMBED Word.Document.8 \s [image: image40.emf]27.41:   a)   The force on the straight section along the  – x - axis is zero.   For the half of the semicircle at negative 

x

 the force is out of the page. For the  half of the semicircle at positive 

x

 the force is into the  page. The net force on the  semicircular section is zero.   The force on the straight section that is perpendicular to the plane of the figure is  in the  – y - direction and has magnitude 
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  The total magnetic force on the conductor is 

, ILB

in the 
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- direction.   b)   If the semicircular section is replaced by a straight section along the 

x

- axis, then the  magnetic force on that straight section would be zero, the same as it is for the semicircle.      
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 EMBED Word.Document.8 \s [image: image42.emf]27.43:   a)   The torque is maximum when the plane of loop is parallel to 
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 EMBED Word.Document.8 \s [image: image43.emf]27.44:   (a)   The force on each segment of the coil is toward the center of the coil, as the  net force and net torque are both zero.       (b)   As viewed from above:         As in (a), the forces cancel.    
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 EMBED Word.Document.8 \s [image: image54.emf]27.55:   The direction of 
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  We ignored the gravity force. If the target is 5.0 m from the rifle, it tak es the  bullet 0.36 s to reach the target and during this time the bullet moves downward 
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 would be required to cancel  the  gravity force. Air resistance has also been neglected.      
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          c)   The motion is helical since the force is in the  xy - plane but the velocity has a  z - component. The radius of the circ ular part of the motion is:  
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           e)   After two complete cycles, the  x  and  y  values are back to their original values,  x   =  R  and  y  = 0, but  z  has changed.  
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  So the distance between two adjacent lines is 2 R  = 1.6 mm.      
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 EMBED Word.Document.8 \s [image: image66.emf]27.67:   The current is to the left, so the force is into the plane.        
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 EMBED Word.Document.8 \s [image: image67.emf]27.68:   a)   By examining a small piece of the wire (shown below) we find:          
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      b)   This can be used for isotope separation since the mass in the  denominator leads to different locations for different isotopes.    
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 EMBED Word.Document.8 \s [image: image70.emf]27.71:   a)       Divide the rod into infinitesimal sections of  length  dr.       The magnetic force on this section is 
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       b)   The net force on the triangular loop of wire is zero.        c)   For calculating torque on a uniform wire we can assume that the force on a wire is  applied at the wire’s center. Also, note t hat we are finding the torque with respect to the  PR - axis (not about a point), and consequently the lever arm will be the distance from the  wire’s center to the  x - axis.      
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 EMBED Word.Document.8 \s [image: image74.emf]27.75:   Summing the torques on the wire from gravity and the magnetic field will enable  us to find the magnetic field value.    
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 EMBED Word.Document.8 \s [image: image78.emf]27.79:   The  y - components of the magnetic field provide forces  which cancel as you go  around the loop. The  x - components of the magnetic field, however, provide a net force in  the  – y -  direction.     
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    Note that we added a term after the second equals sign that was zero because the  body is in translational equilibrium.      
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       c)   If free to rotate about the  x - axis 
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    b)   The two diagrams show views of the field lines from the top and side:        
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