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Practice Questions:

Chapter 28
Questions: 1, *1,  *11, *18, **46, **49, **61
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(a) not possible (v cannot be in the same plane as F)
(b) possible (v and B are in the same plane and F perpendicular)
(c) not possible (F cannot be in the same plane as B)
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*1

  
v =

FB

eBsinφ
=

6.50 ×10−17 N
1.60 ×10−19C( ) 2.60 ×10−3T( )sin23.0°

= 4.00 ×105 m s.

( )( )22 27 5 161 1 1.67 10 kg 4.00 10 m s 1.34 10 J
2 2

K mv − −= = × × = ×

1. (a) Equation 28-3 leads to

(b) The kinetic energy of the proton is

which is equivalent to K = (1.34 x 10– 16 J) / (1.60 x 10– 19 J/eV) = 835 eV.
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 
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F e E v B= + ×d i 

E
v



B




v B×

2 / 2mv eV= 2 .v eV m=

( ) ( )( )
( )

19 3
5

27

2 1.60 10 C 10 10 V2 1.2 T 6.8 10 V m.
9.99 10 kg

eVE B
m

−

−

× ×
= = = ×

×

11. Since the total force given by vanishes, the electric field 
must be perpendicular to both the particle velocity and the magnetic field 

. The magnetic field is perpendicular to the velocity, so 
has magnitude vB and the magnitude of the electric field is given by E = vB.

Since the particle has charge e and is accelerated through a potential difference V,
and 

Thus,

= 0 (meaning that the net force is zero)

6Li

+e

B = 1.2 T With B field alone: Ion would
be deviated out of the paper plane

⇒ countering E field must point into 
the paper plane 
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6



B

6| | 5.00 10 m s.
| |
Fv

e B
= = ×





18. With the 
pointing “out of the page,” we evaluate the force (using the right-hand rule) at the particle (black dot)

for the situation of a positive charged particle. For this case, the force at the black dot would be 
toward the left. However, the particle’s path is shown to be counterclockwise, which requires the 
force to be towards the right. 

Therefore, the particle is negatively charged; it is an electron.

(a) Using Eq. 28-3 (with angle φ equal to 90°), we obtain

(b) Using either Eq. 28-14 or Eq. 28-16, we find r = 0.0071 m = 7.1 mm.

(c) Using Eq. 28-17 (in either its first or last form) readily yields T = 8.9 x 10–9 s.

F
v

(F = m v2/r)  (28-14) 
me = 9.11×10−31 kg
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46. (a) The magnetic force on the wire is FB = idB, pointing to the left. Thus 

3 2 2

5

2

(9.13 10 A)(2.56 10 m)(5.63 10 T)(0.0611s)
2.41 10 kg

3.34 10 m/s.

BF t idBtv at
m m

− − −

−

−

× × ×
= = = =

×

= ×

(b) The direction is to the left (away from the generator).

F
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- A force leading to a torque is only produced only along z-direction
- Torque about the hinge line (y-axis) is zero (forces acting at the axis of rotation produce no torque about that 

axis). 
- The top and bottom straight segments experience forces due to Eq. 28-26 (caused by the Bz component) are 

unable to produce a torque about the y axis.
- Consequently, the torque derives completely from the force F (marked green) exerted on the straight 

segment located at x = 0.050 m, which has length L = 0.10 m (marked red)
- F has two components: Fx does not produce a torque about the hinge

only Fz produces torque about the hinge (Fz is solely produced by Bx):

B
F

( )( ) ( )( )( )( )( )cos 20 0.10 A 0.10 m 0.050 m 0.50 T cos30
0.0043 N m .

xNiLB x NiLxBτ θ= = = °
= ⋅

L

,r Fτ = ×






3 ˆ( 4.3 10  N m)jτ −= − × ⋅


Since 

.

the direction of the torque is –y. In unit-vector notation, 
the torque is 

Fz

Bx

,r Fτ = ×






Torque:
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61. The orientation energy of the magnetic dipole is given by ,U Bµ= − ⋅


  where µ


 is 
the magnetic dipole moment of the coil and B



 is the magnetic field. The magnitude of 
µ


 is ,NiAµ =  where i is the current in the coil, N is the number of turns, A is the area 
of the coil. On the other hand, the torque on the coil is given by the vector product 

.Bτ µ= ×


   

µ


3 2 2ˆ ˆ ˆ( )( j) (3)(2.00 A)(4.00 10  m ) j (0.0240 A m ) jNiAµ −= − = − × = − ⋅


2 3 5( 0.0240 A m )( 3.00 10  T) 7.20 10  Jy yU B Bµ µ − −= − ⋅ = − = − − ⋅ − × = − ×




(a) By using the right-hand rule, we see that is in the –y direction. Thus, we have

The corresponding orientation energy is 

µ


B

(μ has value 
only in y-direction!)

(b) Using the fact that ˆ ˆ ˆ ˆ ˆ ˆ ˆj i 0, j j 0, and j k i,⋅ = × = × =

the torque on the coil is

2 3 2 3

5 5

ˆ ˆi k
ˆ ˆ( 0.0240 A m )( 4.00 10 T)i ( 0.0240 A m )(2.00 10 T)k

ˆ ˆ(9.60 10 N m)i (4.80 10 N m)k.

y z y xB B Bτ µ µ µ
− −

− −

= × = −

= − ⋅ − × − − ⋅ ×

= × ⋅ + × ⋅



 

(magnetic 
dipole 

moment
of coil)
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Vector cross product in Cartesian coordinates 
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