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*

%* Missing data may be suitably assumed.

1A. Derive the expression of Inductor Current Ripple and Capacitor Voltage Ripple for a Buck

Converter in Continuous Conduction Mode (04)
1B. Derive the expression of the efficiency of a boost converter. Consider the MOSFET On State

Resistance as a non-ideality. Plot the Efficiency vs Duty Ratio for any one value of load. (06)
2 Derive the small signal model of the buck converter and obtain the transfer function of output

voltage as a linear combination of various inputs. Use a suitable technique. (10)

3A. Derive the expression of Field Energy and Torque of an electromechanical system with two
coils carrying current i; and i». (05)

3B. Atoroid core has a diameter of 2cm. The cross sectional area is 10mm2. Two coils are wound
on the core. Coil A has 500 turns and carries a current 10mA. Coil B has 750 turns and carries
a current of 15mA. Determine the Magnetizing Inductance of Coil A, Mutual Inductance
between Coil A and Coil B and the Flux Linkage of Coil B. Relative permeability of the core is

800. (05)
4. Derive the electromechanical model of a two phase Induction machine (d-q) in the pseudo
stationary reference frame from the basic principles. Discuss assumptions made. (10)

5A. Explain the classification of Power Semiconductor Switches in the four quadrants of V-I Curve.
Give example for each category. (05)

5B. Derive the dynamic model of a separately excited DC Motor from the Two Phase (d-q) Machine
Model. (05)
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