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General Instructions: All questions are compulsory.

1. Two coils are placed closed to each other. The mutual inductance of the pair of coils depends upon
(a) the rate at which currents are changing in the two coils.
(b) relative position and orientation of two coils.
(c) the material of the wires of the coils.
(d) the currents in the two coils.

2. The current flows from A to B is as shown in the figure. The direction of the induced current in the loop is

A > B
(a) clockwise. (b) anticlockwise.
(c) straight line. (d) no induced e.m.f. produced.

3. The phase difference between the alternating current and emf is /2. Which of the following cannot be the

constituent of the circuit? 1
(a) C alone (b) L alone
(c)Land C (d)Rand L

4. In an ac circuit the voltage applied is € = gy sin wt. The resulting current in the circuit is [ = I, sin (ot —
n/2). The power consumption in the circuit is given by

; £nd]

(@) P=+12¢y, B P=rph 1
End;
(c) P=10 (&) P= I; L

5. The core of any transformer is laminated so as to
(a) reduce the energy loss due to eddy currents.
(b) make it light weight.

(c) make it robust and strong.
(d) increase the secondary voltage.

6. In a series LCR circuit, at resonance the current is equal to :
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7. A light bulb and an open coil inductor are connected to an ac source through a key as shown in the figure.
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The switch is closed and after sometime, an iron rod is inserted into the interior of the inductor. The glow
of the light bulb (a) increases:; (b) decreases; (c) is unchanged, as the iron rod is inserted. Give your
answer with reason. What will be your answer if ac source is replaced by a dc source?

8 Two concentric circular coils, one of small radius r; and the other of large radius rp, such that rj <<1p, are 7
placed co-axially with centres coinciding. Obtain the mutual inductance of the arrangement.

9 A 60 uF capacitor is connected to a 110 V, 60 Hz ac supply. Determine the rms value of the current in the
circuit

OR 2

A 44 mH inductor is connected to 220 V, 50 Hz ac supply. Determine the rms value of the current in the
circuit.

10 Kamla peddles a stationary bicycle the pedals of the bicycle are attached to a 100 turn coil of area 0.10
m?2 . The coil rotates at half a revolution per second and it is placed in a uniform magnetic field of 0.01 T
perpendicular to the axis of rotation of the coil. What is the maximum voltage generated in the coil?

o

11. (a) With the help of a labelled diagram, describe briefly the underlying principle and working of a step-
up transformer.
(b) Write any two sources of energy loss in a transformer.
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12. A device X is connected to an ac source V = V sin wt. The variation of voltage, current and power in
one cycle is shown in the following graph.

(a) Identify the device X.

(b) Which of the curves A, B and C represent the voltage, current and the power consumed in the circuit?
Justify your answer.

(c) How does its impedance vary with frequency of the ac source? Show graphically.



