BSc (Hons) Medical Imaging (Diagnostic Radiography)                                           PAM2011: Example Questions

PAM2011: Lecture 8 Problem Sheet Solutions
1. Magnetic fields in excess of 5 gauss can interfere with cardiac pacemakers. How many mT is this?
One Tesla = 10,000 gauss
5/10000

0.0005T = 0.5mT
2.  A beam of protons moves through a uniform magnetic field of 4T, directed alone the positive x-axis. The protons are travelling along the y-axis at with a velocity of 1.5 X 105 ms-1. What is the magnitude of the force and along which direction does the force act?
F=q X VII X B = 1.6x10-19 X 1.5x105 X 4 =9.6x10-14 N. Force acts long the z-axis, but is it positive or negative?
3. A beam of electrons moves through a uniform magnetic field of 1T, directed alone the positive x-axis. The protons are travelling at an angle of 30o to the y-axis at with a velocity of 1 X 105 ms-1. What is the magnitude of the force and along which direction does the force act?
F=q X VII X B = -1.6x10-19 X [cos (30o) X 1x105] X 1 = 1.4x10-14 N
4. An electron beam travelling at a velocity of 1X106 ms-1 through a magnetic field of 1T experiences a force of 4 X 10-14N. What is the angle between the direction of the electron beam and the magnetic field?

F=q X V(cos θ) X B
Cos(θ) = F/(VqB)
θ = Cos-1 [F/(VqB)] = cos-1 [4x10-14 / (1x106 x 1.6 x 10-19)] = 76o
JJM (2006)


