Home Work 7

6-1 An electron follows a helical path in a uniform magnetic field given by

B = (20i — 5{Jj — 30k) mT. Attime t =0, the electron’s velocity is given by

¥ = (201 — 3(]] + 50k) ms. (@) What is the angle ¢ betweenv and B ? The
electron’s velocity changes with time. Do (b) its speed and (c) the angle ¢ change with
time? (d) What is the radius of the helical path? (HRW28-30)

6-2 A beam of electrons whose kinetic energy is K emerges from a thin-foil “window”
at the end of an accelerator tube. A metal plate at distance d from this window is
perpendicular to the direction of the emerging beam (Fig. 28-57). (a) Show that we
can prevent the beam from hitting the plate if we apply a uniform magnetic field B
suchthat B = (2mK/(e? d*)* in which m and e are the electron mass and charge.
(b) How should B be oriented? (HRW28-74)

6-3 Figure 28-50 shows a wood cylinder of mass m = 0.250 kg and length L = 0.100 m,
with N = 10.0 turns of wire wrapped around it longitudinally, so that the plane of the
wire coil contains the long central axis of the cylinder. The cylinder is released on a
plane inclined at an angle @ to the horizontal, with the plane of the coil parallel to the
incline plane. If there is a vertical uniform magnetic field of magnitude 0.500 T, what is
the least current i through the coil that keeps the cylinder from rolling down the plane?
(HRW28-53)

6-4 A proton of charge + e and mass m enters a uniform magnetic field B = Bi with an
initial velocity v = VoX/i\ + voy’j\. Find an expression in unit-vector notation for its
velocity V at any later time t. (HRW28-76)
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FIG. 28-57 Problem 74. FIG. 28-50 Problem 53.
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27.80 =+ The Electromagnetic Figure P27.90
Pump. Magnetic forces acting
on conducting fluids provide a
convenient means of pumping
these fluids. For example, this
method can be used to pump blood
without the damage to the cells
that can be cavsed by a mechani-
cal pump. A horizontal tbe with
rectangular cross section (height
h, width w) is placed at night
angles o a uniform magnetic
field with magnitude B so that a |'é-—->|
length { is in the field (Fig. " Liquid metal
P27.90). The tube is filled with a or blood
conducting liquid, and an electric

current of density J is maintained in the third mutually perpendicu-
lar direction. (a) Show that the difference of pressure between a
point in the liquid on a vertical plane through ab and a point in the
liquid on another vertical plane through cd, under conditions in
which the liquid is prevented from flowing, is Ap = JIB. (b) What
current density is needed to provide a pressure difference of 1.00 atm
between these two points if B = 2.20 Tand [ = 35.0 mm?

27.91 »== CP A Cycloidal Path. A particle with mass m and
positive charge ¢ starts from rest at the origin shown in Fig. P27.91.
There is a uniform electric field E in the +y-direction and a uni-
form magnetic field B directed out of the page. It is shown in more
advanced books that the path is a cyveloid whose radius of curva-
ture at the top points is twice the v-coordinate at that level. (a)
Explain why the path has this general shape and why it is repeti-
tive. (b) Prove that the speed at any point is equal to \ 2gEy/m.
(Hint: Use energy conservation.} (¢) Applying Newton's second
law at the top point and taking as given that the radius of curvature
here equals 2y, prove that the speed at this point s 2E/B.

Figure P27.91
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