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o Answer all the questions.

o Write the solutions explicitly and clearly.
Use the physical terminology.

¢ You are allowed to use Formulae Sheet.

¢ Calculator is allowed.

¢ You are not allowed to use any other
electronic equipment in the exam.

¢ I declare hereby that I fulfilled the requirements
for the attendance according to the University
regulations and I accept that my examination
will not be valid otherwise.
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1.

A) In Figure, Ry = 2.0 Q, Ry = 6.0 Q, and the ideal battery has emf
e=40V.
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i What are the size and direction (left
or right) of current ;7

ii How much energy is dissipated by all
four resistors in 3.00 minutes?
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B) A 15.0 kQ resistor and a capacitor are connected in series and then
a 12.0 V potential difference is suddenly applied across them. The
potential difference across the capacitor rises to 5.0 V' in 1.30 us.

a) Calculate the time constant of the circuit.
b) Find the capacitance of the capacitor.
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2. In Figure, an electron accelerated from rest through potential differ-
ence V7 = 1.00 kV enters the gap between two parallel plates having
separation d = 10.0 mm and potential difference V5, = 50 V. The lower
plate is at the lower potential. Neglect fringing and assume that the
electron’s velocity vector is perpendicular to the electric field vector
between the plates.
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3. A long wire carries a 10 A current from left to right. An electron
1.0 cm above the wire is traveling to the right at a speed of 1.0 x 107
m/s. What are the magnitude and the direction of the magnetic force
on the electrons?
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4. In Figure, two semicircular arcs have radii Ry = 3.9 em and Ry =

1.575 ¢m, carry current ¢ = 0.1405 A, and share the same center of
curvature C'.

What are the

\ 1 magnitude

\ ii direction (into or out of the page, why?)

L1 of the net magnetic field at C7
Hint: Use Biot-Savart Law.
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5. A square wire loop with 3.00 m sides and resistance 3 () is perpendicular
to a uniform magnetic field, with half the area of the loop in the field
as shown in figure. The loop contains an ideal battery with emf (&)
20.0 V. The magnitude of the field varies with time according to B =
0.0420 — 0.3870¢, with B in teslas and ¢ in second.
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i1 What is the net emf in the circuit?

iii Find the magnitude and the direction of
the net current around the loop?
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Hint: Magnetic field is decreasing.
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