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Exercise 1.
A- An electron with a speed vo = 107 m/s enters between two plates of a capacitor of length 1 =50 cm,
separated by d = 20 cm. The electric field is perpendicular to the movement of the electrons.
a. Find the Cartesian equation of the trajectory of the electron as long as it is subjected to the action of the
electric field. We will choose an orthonormal reference xoy with a horizontal axis coincident with the lower
plate of the capacitor, the input O being at the input of the capacitor.
b. The potential difference between the plates being 100 V, calculate in centimeters the deviation of the
electron at the exit of the capacitor.
B- The animated electron of speed vy is subjected to a magnetic field of 102 Tesla. Determine

1- The value of the magnetic force.

2- The radius of the arc of a circle described by the electron

m.=9,1x10% kg, e=1,6x10"°C, g=9,81 m/s?
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Exercise 2.
In Millikan's experiment, an oil droplet of mass m and radius r is found between the plates of a capacitor.
1. The drop falls in free fall from a distance of 4 mm after 12.8 seconds.
a- Calculate the radius and mass of the droplet (we will neglect the Archimedes thrust)
2. The droplet charges when we apply an electric field E= 1.8 107 V.m-1, it rises with a speed of 4mm after
16 seconds.
a- Calculate the total charge q, deduce the number of charges?
p =1,269.cm3, 1=1,80 10* (MKSA), g=9,81ms?, e=1,6102°C
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Exercise 3.

A Bainbridge type mass spectrograph is used to separate two types of ions 4X* et AZ'Xcharrying a positive
elementary charge; one is the isotope’?C of carbon.
The speed of the ions, at the exit of the speed filter, is v = 600 km/s.

1- Represent the orientations of the vectors vy, EB FT , et ﬂ in the velocity filter.



Knowing that the speed filter is composed of two plates of a capacitor spaced d = 10 cm apart, to which a
potential difference of 20 kV is applied; deduce:

a- The value of the electric field E creates.

b- The value of the applied magnetic field B.
The separation is then produced by a magnetic field of intensity 0.3 Tesla, perpendicular to the trajectory of
the ion.

a-  Establish the distance (d) separating the points of impact as a function of N, e, B', v, and the isotopic
masses M1 and M, knowing that the unknown ion describes a trajectory with a radius greater than that of*C

b- Determine the atomic mass of the unknown ion.
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Exercise 4
A beam of ©Liand ’Liions is subjected to the action of two electric and magnetic fields in the Bainbridge
spectrometer, such that E/B=5.10° m/s. these ions are subjected at the output of the speed filter to the action
of a magnetic field Bo=0.2T
1-Calculate the distance “d” between the points of impact of the two ions on the photographic plate.
2-Calculate the mass of a mole of natural lithium, knowing that its isotopic composition is: ®Li*(7.4%); ’Li*
(92.6%), and the atomic masses are 6.015126 amu and 7.016005 amu.
We give: e= 1.6.10-19C.
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Exercise 5.

Using the Bainbridge mass spectrograph, we separate two sources of ions, carrying a positive elementary
charge: one is the isotope **N. Their speed is v = 400 Km/s at the entrance to the magnetic induction field B
= 0.2 tesla. Calculate the atomic mass of the unknown ion, knowing that it is the heaviest and that the distance
separating the points of impact on the photographic plate isd = 4.15 cm.
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