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Guess Paper – 2012
Class – XII
 Subject – Physics

ALTERNATING CURRENT AND ELECTRICAL MACHINES 
1.   A sinusoidal voltage V=200 sin 314t is applied to a resistor of 10 ohms resistance. Calculate (i) rms    value of the voltage,  (ii) rms value of the current and (iii) power dissipated as heat in watts.   
2.  An ideal inductor is in turn put across 220V, 50 Hz and 220V, 100 Hz supplies. Will the current flowing through it in the two cases be the same or different?  
3. What is the phase relationship between the current flowing and the voltage applied in    an ac circuit for a pure inductor?      
4. A virtual current of 4 A flows in a coil when it is connected in a circuit having alternating current of frequency 50 Hz. Power consumed in the circuit is 240 W. Calculate the inductance of the coil if the virtual p.d. across it is 100 V.


5. An ac source E = Eo Sin(t is applied across an inductor of inductance L. Show mathematically that the current lags behind voltage by phase angle of (/2.
6. A capacitor is connected an ac source. If the frequency of the source be increased, how does the current in the capacitor is affected?                       


7. A coil has an inductance of 1 henry. (a) At what frequency will it have a reactance of 3142 ohms? (b) What should be the capacity of a capacitor, which has the same  reactance at that frequency?  

8. A 1(f capacitor is connected to a 220 V, 50 Hz ac source. Calculate the rms value of the current through the circuit. Also find the peak value of voltage across the capacitor.
9. A capacitor C and a bulb B are connected in series to the ac mains as shown. The bulb glows with some brightness. How will the glow of the bulb change when a dielectric slab is introduced between the plates of the capcitor? Give reason in support of your answer.
10. An ac circuit consists of a 220 V 50 Hz supply connected across a 100 ohms resistance. What inductance should be connected in the circuit, in series with the resistance so that the current is reduced to half?        
11. A 100 V 50 Hz ac source is connected to a series combination of an inductance of 100 mH and a resistance of 25 ohms. Calculate the magnitude and phase of the current.
12. An 80 V, 800 W heater is to be operated on 100 V 50 Hz supply. Calculate the inductance of the choke required.       
13. What is the difference between reactance and resistance? An electric lamp, which runs at 80 V dc, consumes 10 A current. The lamp is connected to 100 V 50 Hz ac source. Calculate the inductance of the choke required. 
14. A student connects a long air core coil of manganin wire to a 100 V dc source and records a current of 1.5 A. When the same coil is connected across 100V 50 Hz ac source the current reduces to 1.0 A. (i) Give reasons for this observation and (ii) calculate the value of the reactance of the circuit.    
 
15. An alternating voltage E = 200 sin 300t is applied across a series combination of R = 10 ohms and an inductor of 800 mH inductance. Calculate (i) the impedance of the circuit. (ii) Peak value of the current in the circuit and (iii) power factor of the circuit.

16. When 100 V DC is applied across an inductor, a current of 1A flows through it. If the same inductor is connected to a 100V AC source, the current in the later reduces to 0.5 A. Why is the current reduced in the later case? Calculate the value of the reactance of the inductor?                 


      

17. An air core coil and an electric bulb are connected in series across a 220V 50 Hz ac source. The bulb glows with some brightness. How will the glow of the bulb be affected when  an iron rod is introduced into the coil ?     
18. An a.c. circuit having an inductor and a resistor in series draws a power of 560 W from an a.c. source marked 210 V, 60 Hz. If the power factor of the circuit is 0.8, calculate (i) the impedance of the circuit and (ii) the inductance of the inductor used.  
19. A bulb of resistance 10 (, connected to an inductor of inductance L, is in series with an ac source marked 100 V, 50 Hz. If the phase angle between the voltage and the current is (/4 radian, calculate the value of L.
20. Figure shows how the reactance of an inductor varies with frequency. (i) Calculate the inductance of the inductor using the information given in the graph. (ii) If this inductor is connected in series with a 8 ohms resistor, find what would be the impedance at 300 Hz?
21. Derive an expression for the impedance of a coil in an ac circuit. A current of 1.1 A flows through a coil when connected to a 110V DC. When 110V AC of 50 Hz is applied to the same coil, only 0.5A current flows. Calculate the resistance, impedance and inductance of the coil.     


 
22. Derive the expression for the impedance of an ac circuit with and inductor L and a   resistance R in series.  An ac source of 100 V rms 50 Hz is connected across a 20 ohms resistance and a 2 mH inductance in series. Calculate (i) the impedance of the circuit and (ii) the rms current in the circuit.      
23. A 12 ohms resistance and inductance of 0.05/( Henry are connected in series. Across the ends of this circuit is connected a 130 V alternating voltage of frequency 50 cycles/second. Calculate the current in the circuit and potential difference across the inductance.
24. Distinguish between reactance and impedance. When a series combination of inductance and resistance are connected with a 10V, 50 Hz a.c. source, a current of 1A flows in the circuit. The voltage leads the current by phase angle of /\ / 3 radian.  Calculate the values of resistance and inductance.   


    
25. An alternating current of 1.5 mA  and angular frequency 300 rad/s flows through a 10 K ohms resistance and 0.05 micro‑ farad capacitor in series. Calculate the value of rms voltage across the capacitor and the impedance of the circuit.  

26. An ac circuit consists of a series combination of circuit elements X and Y. The current is ahead of the voltage by phase (/4. If the element X is a pure resistor of 100 (, (i) name the circuit element Y and (ii) calculate the rms current if rms voltage is 141 V.
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27. In a series R-C circuit, R = 30 ( and C = 0.25 (F., V = 100 V and ( = 10,000 rad/sec. Find the current in the circuit and calculate the voltage across the resistor and the capacitor. Is algebraic sum of these voltages more than the source voltage? If yes, resolve the paradox.
28. A 100 (F capacitor in series with a 40 ( resistance is connected to a 100 V, 60 Hz supply. Calculate the (i) reactance, (ii) impedance and (iii) maximum current in the circuit.
       
29. A 60 micro‑farad capacitor, a 0.3 H inductor and a 50 ohm resistance are connected in series with a 120 V, 60 Hz source.  Calculate (i) the impedance of the circuit, (ii) the current that flows in it and  (iii) the power dissipated. 
30. A 50 micro‑farad capacitor, a 0.05 H inductor and a 47.93 ohms are connected in series with an ac source of emf by E = 310sin (314t) Calculate the reactance of the circuit. What is the phase angle between the current and the applied emf?  
31. A series LCR circuit with L = 0.12 H, C = 4.8 x 10‑7 f and R = 23 ohms is connected to a variable frequency supply.  At What frequency is the current maximum?        
32. When an alternating voltage of 220V is applied across a device X, a current of 0.5 A flows through the circuit and is in phase with the applied voltage. When the same voltage is applied across another device Y, the same current again flows through the circuit but it leads the applied voltage by ( / 2 radian phase. (a) Name the devices X and Y. (b) Calculate the current flowing in the circuit of same voltage is applied across the series combination of the X and Y.     
33. When an alternating voltage of 220V is applied across a device P, a current of 0.25 A flows through the circuit and it leads the applied voltage by ( / 2 radian phase. When the same voltage is applied across another device Q, the same current again flows in the circuit and is in phase with the applied voltage. (a) Name the devices P and Q. (b) Calculate the current flowing through the circuit when the same voltage   is applied across the series combination of P and Q.   
34. A circuit is set up by connecting L = 100 mH, L = 5 (F and R = 100 ( in series. An alternating emf of 150(2 volts, (500/() Hz is applied across this series connection. Calculate the impedance of the circuit. What is the average power dissipated in (a) the resistor (b) the capacitor (c) the inductor and (d) the complete circuit.
35. An inductor L, a capacitor 20 (f, a resistor 10 ( are connected in series with an ac source of frequency 50 Hz. If the current is in phase with the voltage, calculate the inductance L
36. A 50 mH inductor, a capacitor 20 (f, a resistor 10 ( are connected in series with an ac 220 V source of variable frequency. Calculate (i) the resonant frequency of the circuit, (ii) current amplitude at resonance and (iii) maximum power dissipation.
37. A circuit with R = 70 ohms in series with a parallel combination of L = 1.5 H and C = 30 micro‑farad, is driven by a 230V supply of angular frequency 300 rad/s. (i) Find the impedance of the circuit, (ii) what is the rms value of the total current? (iii) What are the current amplitude in the L and C arms of the circuit?        
  

38. A series LCR circuit with L = 5.0 H, C = 80 micro farad and R = 10 ohms is connected to a variable frequency source of 230V. (i) Determine the resonance frequency of the circuit. (ii) Obtain the impedance of the circuit at resonance.
    
39. Discuss the phenomenon of resonance in a LCR series ac circuit. A capacitor, a 15 ohms resistance and 80 mH inductance are placed in series with a 50 Hz AC source. Calculate the capacity of the capacitor if the current is observed in phase with the current.                                                                                 

40. A circuit draws a power of 550 W from a source of 220 V 50 Hz. The power factor of the circuit is 0.8. The current in the circuit lags behind the voltage. Show that a capacitor of about (1/44/\)x10‑2 f will have to be connected in the circuit to bring its power factor to unity.                  






41. A 25.0 micro‑farad capacitor. A 0.1H inductor and a 25.0 ohms resistor are connected in series with an ac source whose emf is given by the equation E = 310 sin 314t. (i) What is the frequency of the emf? (ii) Calculate (a) the reactance of the circuit, (b) the impedance of the circuit and (c) the current in the circuit.
42. A capacitor, a resistor and a 40mH inductor are connected in series to an ac source of frequency 60Hz.Calculate the capacitance of the capacitor, if the current is in phase with the voltage.                       
43. Calculate the capacitance of the capacitor, which when connected in series with an inductor of inductance 4 H will cause the circuit to resonate at 50 Hz.  .
44. A step-up transformer with 150 primary and 1500 secondary turns works at 95% efficiency. The primary draws a current of 2.5 A when connected to an AC source of 220 V. Calculate the current and voltage from the secondary.
45. The output voltage of an ideal transformer, connected to a 240 V AC mains is 24 V. When this transformer is used to light a bulb with rating 24 V, 24 W, calculate the current in the primary coil of the circuit.
46. A town is situated 20 km away from a power plant generating power at 440 V, requires 600 kW of electric power at 220 V. The resistance of the two wire lines carrying power is 0.4 ( per km. The town gets power from the line through a 3000-220 V step down transformer at a substation in the town. (i) Find the line power losses in the form of heat. (ii) How much power must the plant supply, assuming there is negligible power loss due to leakage?
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