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1. a)
State and prove Kirchoff’s laws. 







b)
An emf represented by e=100 sin 100 (t is impressed across a circuit consisting of 40 ohm  resistor in series with a 40 micro Farad capacitor and a 0.25 H inductor. Determine (i) the rms value of the current (ii) the power supplied        (iii) the power factor. 


2. a)
Explain the various parts of generator. 






b)
A shunt generator delivers 450A at 230V and the resistance of the shunt field and armature are 50( and 0.03( respectively. Calculate the generated e.m.f.

3. a)
What are the various parts of transformer? Explain the function of each part.
b)
A 3300 / 400V single phase transformer takes 1A at p.f. of 0.2 on no-load. Calculate the current drawn by the primary and its phase angle when the secondary supplies a current of 60A at 0.8p.f. lag. Draw vector diagram.

4. a)
For a 3-phase winging with 4 slots per pole per phase and with the coil span of 10 slots, evaluate the distribution and pitch factors. 





b)
6-pole, 3-phase inductor motor develops 30 h.p. including mechanical losses (friction and windage) equals to 2 hp at a speed of 960 rpm on 550V, 50Hz mains. The p.f. is 0.88 lag. Calculate the (a) slip (b) rotor copper loss (c) total input if stator losses are 200W (d) the motor efficiency (e) rotor efficiency.

5. a)  
Explain the energy band theory of crystals               

b)  
State and express the temperature dependence of reverse saturation current of a  P- N junction diode.

6. a) 
Explain the current components diagram of PNP transistor with neat sketch.

 b)
For an NPN transistor if α = 0.98 and I E = 2mA, find I C   and IB .Neglect reverse saturation current.   

7. a) 
Explain the zener and avalanche breakdown mechanisms.   

    b) 
Give the applications of Varactor diodes.  

8. 
Sketch the block diagram of CRT explain every part in it in detail.    
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1. a)
Explain the current division in a parallel circuit. 




b)
A series circuit with a resistor of 100 ohm capacitor of 25 micro Farad and inductance of 0.15H is connected across 220V, 60Hz supply. Calculate (i) current (ii) power and (iii) power factor in the circuit. 

2. a)
Explain the back emf in motor. 







b)
A long-shunt compound generator delivers a load current of 50A at 500V and has armature, series field and shunt field resistances of 0.05(, 0.03( and 250( respectively. Calculate the generated voltage and the armature current. Allow 1 V per brush for conduct drop. 

3. a)
Explain the necessity of transformer. 






    b)
When a transformer is connected to a 1000V, 50Hz supply, the core loss is 1000W of which 650 is hysteresis and 350 is eddy current loss. If the applied voltage is raised to 2000V and the frequency to 100Hz, find new core losses. 

4. a)
Find the voltage of a 10-pole, 3-phase, 50 Hz, star connected alternator with 60 slots and 4 conductors per slot. The coil span is 1500 flux per pole is 0.12 Wb and it is sinusoidal distributed. 








b)
A 6-pole, 3-phase inductor motor runs at a speed of 960 rpm and the shaft torque is 140N-m. Calculate the rotor copper loss if the friction and windage losses amounts to 180 watts the frequency of supply being 50.

5. a)
Classify the Conductors ,  Insulators and Semi  Conductors based on energy band theory.                                                                                   

b)
Find the concentration of holes and electrons in P – type germanium at 300 K if the receptivity is 0.1 ohm – cm. If µn= 3800 cm2 / volt – sec, µ p = 1800 cm2 / volt – sec, n i = 2.5 x (10)13 . Assume any necessary data.                   

6. a)
Sketch and explain the output characteristics transistor of CB configuration by specifying regions of operations.

    b)
If transistor α1 = 0.95 and α2 = 0.98 find out corresponding change in β and comment on the result.

7. a) 
How Zener diode can be used as voltage regulator.        

    b)  
Sketch the V – I characteristics of photo diode and explain.

8. 
Sketch the block diagram of CRO, and explain every part in it in detail.
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1. a)
Derive an expression for EMF generated in an A.C. circuit. 




b)
A series circuit with R=10 ohm, L=50mH and C=100 micro Farad is supplied with 200V/50Hz. Find (i) the impedance (ii) current (iii) the power (iv) power factor. 

2. a)
Discuss various excitation for generators. 





b)    
A 250V, short-shunt compound generator is delivering 80A. The armature, series and shunt field resistances are 0.05(. 0.03 ( and 100( respectively. Calculate the voltage induced allowing a brush drop of 2 volts. 


3. a)
Explain various types of transformers. 





    b)
The following were obtained from test on a 30KVA, 3000/110V Transformer. 


O.C. Test
: 
3000V, 0.5A, 350W


S.C. Test
:
150V, 10A, 500W (HV side) 

Calculate the efficiency of the transformer at half full load 0.8p.f. Also calculate the KVA output at which the efficiency is maximum. 

4. a)
A 550V, 55KVA, single-phase alternator has an effective resistance of 0.25 ohm. A field current of 10A produces an armature current of 200A on short circuit and an emf of 500V on open circuit. Calculate (a) synchronous impedance                 (b) synchronous reactance (c) Full-load voltage regulation at 0.8 pf lag. 


b)
A three phase, 6-pole, 50Hz induction motor has full load output of 15kW at 970 rpm. The mechanical losses are 350W and stator losses are 1000W, calculate (a) The full load slip (b) the rotor copper loss (c) the rotor input power (iv) stator input power (e) rotor frequency (f) the full load efficiency. 

5. a)
Explain the crystal structure of Intrinsic  Semi  Conductor with neat diagram.

b)
Find the concentration of holes and electrons in N – type germanium at 300 K if the receptivity is 10 ohm – cm. I f µn = 3800 cm2 / volt – sec, µp = 1800 cm2 / volt – sec, ni = 2.5 x 10   13 . Assume any necessary data.

6. a)
Explain how transistor can act as an amplifier.

    b)
What is the base width modulation and what are its concequences.
7. 
Explain the operation of Tunnel diode with help of energy band diagrams.  

8. a) 

Derive electrostatic deflection sensitivity. 

b) 
In a CRT the distance of the screen from centre of the magnetic field is 20 cm. The deflecting magnetic field of flux density 0.1 mWb / sq.m extends for a length of 2cm along the tube axis. The final anode voltage is 800V. Calculate the deflection of the spot. 
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1. a)
Explain the following terms (i) Effective value (ii) rms value (iii) Average Value (iv) Maximum value (v) Form factor 







b)
A coil of resistance 10 ohm and inductance 0.1H is connected in series with a 150 micro Farad capacitor across a 200V, 50Hz supply. Calculate (i) the inductive reactance (ii) the capacitive reactance (iii) the impedance (iv) the current (v) the power factor (vi) the voltage across the coil and the capacitor respectively.

2. a)
Discuss the principle of operation of generator. 




b)
In a long-shunt compound generator, the terminal voltage is 230V when generator delivers 150 A. Determine (i) induced e.m.f. (ii) total power generated and         (iii) distribution of this power. Given that shunt field, series filed, divertor and armature resistances are 92(, 0.015(, 0.03( and 0.032( respectively.

3. a)
What is the principle of transformer? Explain. 





    b)
A 10KVA, 450V/225V, 50Hz Transformer gave the following test results.


O.C Test
:
225V, 4.2A, 80W (LV side)


S.C. Test 
:
12V, 22.2A, 120W (HV side)


Predetermine the efficiency and voltage regulation at full-load 0.8 p.f. lagging. 

4. a)
A 3-phase, 3300V, 50Hz, 500KVA alternator has a star connected stator. The effective stator impedance per phase in (0.4+j3.8) ohms. Calculate the regulation at full load and 0.8 pf lagging. 







b)
A 6-pole, 3-phase induction motor, running on full load develops a useful torque of 163 N-m and it was observed that the rotor emf makes 90 complete cycles/ minute. Calculate the brake horse power developed. If the mechanical torque lost in friction is 14 Nm, find the copper loss in the rotor windings, the input t the motor and its efficiency stator losses can be taken to be equal to 800W.

5. a)
Explain the crystal structure of N - type  Semi  Conductor with neat diagram

    b)
Derive an expression for conductivity of Intrinsic Semi Conductor.

6. a)
Sketch and explain the input characteristics transistor of CB configuration and explain the effect of  base width modulation on these characteristics.

b)
Draw the symbols of PNP and NPN transistors and explain the significance of arrow direction on emitter lead.
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7. 
Sketch and explain the V – I characteristics of:
        

(i)       
Zener diode

         

(ii)     
Photo diode

(iii)  
Tunnel diode

8. a) 

Derive magnetic deflection sensitivity. 


    b) 
An electrostatic cathode ray tube has a final anode voltage of 400V. The deflection plates are 2cm long and 1cm apart. The screen is at a distance of 10cm from the centre of the plates. A voltage of 20V is applied to the deflection plates. Calculate 

     


(i)
Velocity of electron on reaching the field

(ii) Acceleration due to deflection of field

(iii) Deflection  produced on the screen

(iv) Deflection sensitivity                        
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