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Seat No.: _______________                             Enrolment No.____________ 

   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester –II  Remedial Examination December - 2010 

Subject code: 320009                       Subject Name: Electrical Circuits  
Date: 15 /12 /2010                             Time:  10.30 am – 01.00 pm 

                                                                                                              Total Marks: 70 

Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is Authentic 
 

Q.1 (a) State and explain Ohm’s Law. Also give the limitations of Ohm’s Law. Explain 

factors affecting the resistance. Define Resistivity and give its unit. 

07 

 (b) Derive the equation for Star-to-Delta transformation. Three resistances of 30 Ω, 40 

Ω and 50 Ω are connected in delta connection. Find the equivalent star connected 

resistance. 

07 

Q.2 (a) Compare electric circuit and magnetic circuit. Also define: (1) Flux density, (2) 

Reluctance, (3) Permeability, and (4) MMF. 

07 

 (b) State and explain Faraday’s Laws of electromagnetic induction. Compare statically 

induced emf and dynamically induced emf. Explain Fleming’s Right Hand rule. 

07 

  OR  

 (b) An iron ring has a mean diameter of 40 cm and a cross-sectional area of 5 cm
2
. It 

has 1200 turns of a coil and an air gap of 1.5 mm. Determine the current required in 

the coil to establish a flux of 0.5 mWb in the air gap, if relative permeability of iron 

is 800. Neglect leakage and fringing. 

07 

Q.3 (a) Define the following terms: 

(1) Cycle, (2) Time Period, (3) Power Factor, (4) Form Factor, (5) Frequency, (6) 

Phase Difference, and (7) Phase Sequence. 

07 

 (b) Expression for equation of A.C. current is given by i = 70.7sin(314t) ampere. Find: 

(1) Maximum value, (2) Frequency, (3) RMS value, (4) Angular Frequency, (5) 

Time Period, and (6) Average Value. 

07 

  OR  

Q.3 (a) Derive the equation of voltage, current and charge during the charging process of 

capacitor.  

07 

 (b) Calculate the equivalent capacitance when three capacitors of 20 µF,  25 µF, and 30 

µF are connected in, (i) Series and (ii) Parallel. 

07 

Q.4 (a) Derive the expressions of current, power factor, and power consumption for AC 

through pure inductance. 

07 

 (b) Explain the RL series circuit with circuit diagram and waveform. 07 

  OR  

Q. 4 (a) Explain AC through pure capacitance with circuit diagram and waveform. 07 

 (b) Define (1) active power, (2) reactive power, and (3) apparent power. 

A resistance of 20 Ω is connected in series with the pure inductor having 

inductance of 40 mH. Circuit is connected to 240 V, 50 Hz supply. Calculate: (1) 

Impedance, (2) Current, (3) Power Factor, and (4) Active and Reactive Power. 

07 

Q.5 (a) Explain R-L-C series resonance in detail. Derive the equation for Resonant 

Frequency.  

07 

 (b) Establish the relationship between line and phase value of voltage and current in 3-

Phase star connected system. 

07 

  OR  

    

Q.5 (a) State advantages of 3-Phase system over 1-Phase system. Explain generation of 3-

Phase voltage with waveform. 

07 

 (b) Define and explain Quality Factor. Derive the expression of Q-factor for Series 

Resonance and Parallel Resonance.  

07 
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