CARMEL COLLEGE OF ARTS, SCIENCE AND COMMERCE FOR WOMEN
SEMESTER END EXAMINATION october 2015

SEMESTER: i of B.sc                                                                           Date:02/10/2015

SUBJECT: phyiscs –Ii (electricity)
MARKS: 60                                                                                                              Time: 2 HRS 

Instructions: 

1. All questions are compulsory.

2. Figures to the right indicate marks.

3. Use of nonprogrammable calculator is permitted.

4. Symbols have their usual meaning unless specified.

Q.1. Answer any five of the following.                                                               2x5=10           

i. What should be the internal resistance of an ideal current source and an ideal voltmeter? In case of an ideal voltage source, what is the efficiency of the circuit under maximum power transfer conditions?


                      
ii. What is mutual induction? Define the coefficient of mutual induction between a pair of coils.                                   






iii. What do you understand by the term time constant of a given CR circuit?                              
iv. What are the salient features of a ballistic galvanometer? What electrical quantity can it measure?                                                                                                                                          
v. Explain the effect of increase in frequency of an alternating supply on an capacitive reactance and inductive reactance.

vi. Current in a circuit is wattles when the phase difference between current and voltage is   …              a) zero    b) π/2    c) +π    d) –π                                                  
vii. For the electrical network given below, find the current flowing through the load resistance RL using Thevenin’s theorem.                                                   
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Q.2. Answer any five of the following.                                                               2x5=10
i. Under the conditions of maximum power, a voltage source delivers a power of 1 watt to the load. The power produced by the voltage source is ……watts.

a) 0.5    b) 0.25     c)  2    d) 0.1                                                                 
ii. Explain why a spark appears when electric switch is put off.                       
iii. What are the SI and C.G.S units of magnetic flux Φ.                                       
iv. Can a transformer step up both voltage and current simultaneously. Explain your answer?
v. Why is a series resonant circuit called an acceptor circuit, and a parallel resonant circuit called a rejector circuit?






vi. Dynamo is designed on the principle of  ……………

a) e.m. Induction    b) Self induction   c) Mutual induction   (d)  None of the above  
vii. A coil of wire when connected to a d.c. supply of 100V takes a current of 10 Amp. When connected to an a.c. supply of 100V at a frequency of 50 Hz, the current is 5 Amp. Explain the difference.            
….2/-                                                                                                                           
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Q.3. (A) (i) When is a circuit element called bilateral? Which of the two has higher inductance an AF choke or an RF choke.                                                                       2
(ii) Find the Norton’s equivalent circuit for the circuit given below.                             3
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OR

(B) (i)  Explain the concept of an  ideal voltage source.                                                2
      (ii) Using Maxwell’s cyclic current, Find the current through the load resistance 
RL for the network given below.                                                                                     3
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(C) State and explain Norton’s theorem of electrical network.                                      5                                                                

Q.4. (A) (i) What is a choking coil or choke.                                                                 2                                                                                      

(ii) Two identical coils of 100 turns each lie in parallel planes such that 100% of flux produced by one coil links with the other. If a current of 1 Amperes flowing in one coil produces a flux of 0.5 m Wb in it, find the mutual inductance between the two.   3 

OR

 (B) (i) In case of Ballistic Galvanometer define current sensitivity and voltage sensitivity.                                                                                                                       2
 (ii) A d.c. source of emf 1volts is connected in series with a key, a capacitor of 1.0  μF and a resistor of 1 kΩ. Find the maximum charge on the capacitor and the time taken for the charge to reach half its maximum value.                                                   3                                

(C) Obtain an expression for the growth of the current in a circuit consisting of an inductance, resistance and a d.c. source of e.m.f. in series.                                            5
Q.5. (A) (i) What is the reactance of the circuit containing inductance L and capacitance C when connected in series and in parallel?                                               2
(ii) A current of 5 Amp. flows through a non-inductive resistance in series with a coil when connected to 250 volts, 50 hertz supply. If the voltage across the resistance is 125 volts, and across the coil 200 volts, calculate the impedance, reactance and resistance of the coil                                                                                                       3                                                                  

OR

(B) (i) Find the rms value of current in the circuit, consisting of an inductance of 100mH and a resistance of 2000Ω  in series along with an ac source of emf 50V at a frequency of 1KH2                                                                                                         2  
…..3/-
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(ii) The voltage applied to a purely inductive coil of self-inductance 15.9mH is given by the equation V = 100sin314t, Find the equation of the resulting current wave.        3                                                                                                

(C) An alternating e.m.f. is applied to a circuit containing an inductor, capacitor and a resistor in series. Obtain an expression for the impedance and the current through the circuit.                                                                                                                             5
Q.6. (A) (i) Give any one application of a resonant circuit. In an LCR series circuit capacitance is changed from C to 2C. For the resonant frequency to remain unchanged what should be the new value of the inductance.                                                           2
(ii) Calculate the maximum possible mutual inductance and turns ratio in a transformer if the inductance of primary coil is 25 mH and the inductance of secondary is 100mH.                                                                                                      3
OR

(B) (i) Draw the circuit diagram of Maxwell’s L/C bridge and write the condition for balance.                                                                                                                           2  

(ii) In Wein’s bridge, R1 = R2 = 1Kohm and C1 = C2 = 1uf. Find the frequency at which the bridge balances.                                                                                              3
(C) For a transformer obtain an expression for reflected impedance from the secondary.                                                                                                                       5
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