(QZ_ZJO\\ (a) An %0 nucleus (charge +8e) moving horizontally from

west to east with a speed of 500 km/s experiences a magnetic force
~0f 0.00320 nN vertically downward. Find the magnitude and direc-
tion of the weakest magnetic field required to produce this force.
Explain how this same force could be caused by a larger magnetic
field. (b) An electron moves in a uniform, horizontal, 2.10-T mag-
netic field that is toward the west. What must the magnitude and
direction of the minimum velocity of the electron be so that the
magnetic force on it will be 4.60 pN, vertically upward? Explain
how the velocity could be greater than this minimum value and the
- force still have this same magnitude and direction.

| (2744) A rectangular coil of  Figure 27.53 Exercise 27.44.
| wire, 22.0 cm by 35.0 cm and : '

i

| carrying a current of 1.40 A, is A)[(is 7

; oriented with the plane of its X X X f N %
loop perpendicular to a uniform  x ; \L % : X v
- 1.50-T magnetic field, as shown | 1 22.0 em
| in Fig. 27.53. (a) Calculate the L

" net force and torque that the X T350em. XX

magnetic field exerts on the coil. (b) The coil is rotated through a
30.0° angle about the axis shown, with the left side coming out of
| the plane of the figure and the right side going into the plane. Cal-
~ culate the net force and torque that the magnetic field now exerts
on the coil. (Hint: In order to help visualize this three-dimensional
problem, make a careful drawing of the coil as viewed along the
rotation axis.) ' '

Y27.72. n Electromagnetic Rail Gun. A conducting bar with
mass m and length L slides over horizontal rails that are con-
nected to a voltage source. The voltage source maintains a con-
stant current [ in the rails- and bar, and a constant, uniform,
vertical magnetic field B fills the region between the rails
(Fig. 27.63). (a) Find the magnitude and direction of the net force
on the conducting bar. Ignore friction, air resistance, and electrical
resistance. (b) If the bar has mass , find the distance d that the
bar must move along the rails from rest to attain speed v. (c) It
has been suggested that rail guns based on this principle could
accelerate payloads into earth orbit or beyond. Find the distance
the bar must travel along the rails if it is to reach the escape speed
for the earth (11.2km/s). Let B=0.50T, I =2.0 X 10%A,
m = 25kg, and L = 50 cm. For simplicity asssume the net force
on the object is equal to the magnetic force, as in parts (a) and (b),
even though gravity plays an important role in an actual launch in
space.




