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o Answer all the questions.

¢ 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.
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1. A) Wire C and wire D are made from different materials and have
length Lo = Lp = 1.2 m. The resistivity and diameter of wire C
are 2.6 x 107% Om and 1.40 mm, and those of wire D are 1.4 x
107% m and 0.50 mm. The wires are joined as shown in Figure,
and a current of 2.7 A is set up in them.

What is the electric potential difference
between

i points 1 and 2,

ii points 2 and 37

| ‘ J Tp—-=] What is the rate at which energy is dissi-
! 2 S pated between

i points 1 and 2,

ii points 2 and 37
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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. A circuit is assembled as shown at the figure. If Ry = 10 2, Ry = 12 Q,
R3:3OQ,R4:22§2,§1:7V,§2:4V,and§3:3V;
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I i What is the magnitude of the current
§'°“ ) through the 30 € resistor?
ii. How much power is drawn by the 7 V bat-
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3. A 0.1 T uniform magnetic field is horizontal and parallel to the floor.
A straight segment of 1.0 mm diameter copper wire,also parallel to the
floor, is perpendicular to the magnetic field. What current through the
wire, and in which direction, will allow the wire to float (not falling to
the floor) in the magnetic field. Take p = 8920 kg/m? as the density
of copper and p = mass/Volume.
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4. Figure(a) shows two wires, each carrying a current. Wire 1 consists
of a circular arc of radius R and two radial lengths; it carries current
17 = 3.0 A in the direction indicated. Wire 2 is long and straight; it
carries a current o that can be varied; and it is at distance R/2 from
the center of the arc. The net magnetic field B due to the two currents
is measured at the center of curvature of the arc.

Figure(b) is a plot of B in the direc-
1 tion perpendicular to the figure as a
" ¢ ., function of current iy. The horizontal
' scale is set by i, = 2.00 A. What is

i A the angle subtended by the arc?
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5. In Figure given below, the magnetic flux through the loop increases

according to the relation ® = 6.0t> + 7.0t, where ® 5 is in miliwebers
and t is in seconds.
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i What is the magnitude of the emf ()
3 induced in the loop when ¢t = 2.0 s?

ii Is the direction of the current through R
to the right or left? Explain.
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