YHY 228 1 QUESTIONS
Question #1 Tat# 3 W [\ © s

(i) Anion source in 2 mass spectrométer produces deuterons. (A deuteron is a particle that_
has approximately twice the mass of a proton, but the same charge). Each deuteron is
accelerated from rest through a potential difference of 2x10° V, after which it enters a

0.60-T magnetic field. Find the radius of its circular path. Proton mass is 1.67x10 2T kg,
elementary charge is 1.60x10™ C.
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(ii) Two circular coils are concentric and lie in the same plane. The ‘inner coil contains 120
turns of .wire, has a radius of 0.012 m, and carries a current of 6.0 A. The outer coil
contains 150 turns and has a radius of 0.017 m. What must be the amplitude and

direction (relative to the current in the inner coil) of the current in an outer coil, such
that the net magnetic field at the commen center of the two coils is 7em‘7
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Question #2

(i) A circular coil of one turn is made from a wire of length 7.00x10 m. There is a current
of 4.3 A in the wire. In the presence of a 2.50-T magnetic field, what is the largest torque
that this loop can experience?
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(ii) A square loop of wire is held in a uniform magnetic field of 0.24 T directed
perpendicularly to the plane of the loop. The length of the each side of the square is.
decreasing at a constant rate of 5 cm/s. What emf is induced in the loop when the
length of each side is 12 cm? '
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Question #3

(i) The elements in a series RCL circuit are a 106-Q resistor, a 3.30-uF capacitor, and
2 0.0310-H inductor. The frequency is 609 Hz. What is’

(a) The impedance of the circuit
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(b) the phase angie between the current and the;, voltagg_of the genefator.
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Question 3 (continued)

(ii) A series LCR circuit has a resonant frequency of 6.00 kHz. When it is driven at 8.00
kHz, it has an impedance of 1 kQ and a phase constant of 45°, What are the values of
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