1) In amass spectrometer positive ions (q = +e = 1.60 x 10™° C) of the same velocity v arefiltered
using a device with cross dectric and magnetic fidds as shown in the figure; the desired vaue for
the velocity is obtained by setting the gppropriate values for E; and Ba.
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a) Findtherdation between v, B and E 1 and compute the velocity of the filtered ions.
lons with the same velocity are then deflected by amagnetic fidld B on acircular trgectory of
radius R according to their mass m and dtrike a photographic plate after one-hdf arevolution.

b) Find the relation between m and R and the distance between thelmpact points on the

photographic plate for the isotopes Ne-20 and Ne-22 (u.a. = 1.66 x 107 kg).

2) Given the 4potentid:

A"=( /cA)=(e"0€e™0),
where p is a congtant. Compute the charge dendity r and the current dengity J generating the

eectromagnetic fidld described by A™

3) A bucket of water isrotated a constant angular velocity w about its
symmetry axisin the earth’ s gravitetiond fied g. Determine the shape of |

the surface of the water.

4) A paticle with rest mass m and velocity v = 0.9 c is absorbed by a second particle of mass
m’'=2m at rest. Determine the rest mass M and the velocity V of the fina particle.

5) For adiatomic gas near room temperature, what fraction of the heat supplied is available for
externa work if the gasis expanded (8) at constant pressure, (b) a constant temperature?

6 In the crcuit shown below the switch T isinitidly open. Describe the current flowing in the

circuit after the switch is closed.
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V=20V
Ri=20W
2:8W

3:12W
L1=12H
L,=12H



