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Seat  
No. 

 
Set P 

 

B.Sc. (Semester – II) (CBCS) Examination Oct/Nov-2019 
Physics (Paper – IV) 

ELECTRICITY, MAGNETISM AND BASIC ELECTRONICS 
 

Day & Date: Friday, 11-10-2019  Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Use of logarithmic table or nonprogrammable calculator is allowed. 
                       4) Neat diagrams must be drawn, wherever necessary. 
                       5) Answer to every new question must be written on new page. 
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) With increase of time, charging current flowing in RC circuit ______.  
 a) increases exponentially b) decreases exponentially  
 c) increases linearly d) decreases linearly  
      

 2) For growth of current in LR circuit, at 𝑡 =
𝐿

𝑅
 current flowing in the circuit is 

equal to ________. 

 

 a) 100% of saturation current b) 70.7% of saturation current  
 c) 63.2% of saturation current d) 36.8% of saturation current  
      

 3) With increase of frequency of a. c. voltage source across capacitor, the 
susceptance of capacitor ______. 

 

 a) Increases  
 b) Decreases  
 c) remain constant  
 d) remains constant above resonance frequency.  
      

 4) At resonance frequency, impedance of series LCR circuit is ______.  
 a) Extremum b) Optimum  
 c) Maximum d) Minimum  
      

 5) Magnitude of magnetic induction along the perpendicular to axis of current 
carrying coil is _____. 

 

 a) Zero b) One  
 c) Finite d) Infinite  
      

 6) Magnetic induction due to an element of current carrying conductor at a 
point which is at distance ‘r’ measured from centre of an element is ____. 

 

 a) directly proportional to r b) directly proportional to r2  
 c) inversely proportional to r   d) inversely proportional to r2  
      

 7) In forward bias mode, PN junction diode offer ______.   
 a) high resistance b) low resistance  
 c) infinite resistance d) finite resistance  
      

 8) 𝑁1,𝑁2 be number of turns in primary and secondary coils of a transformer, 
for step-down transformer ______. 

 

 a) 𝑁1 > 𝑁2 b) 𝑁1 < 𝑁2  

 c) 𝑁1 = 𝑁2 d) 𝑁1 =
𝑁2

2
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 9) Gate, Source and Drain are the three terminals of a semiconductor device 
_____. 

 

 a) BJT b) UJT  
 c) SCR d) FET  
      

 10) When with increase of voltage across collector and emitter, collector 
current almost remain constant then transistor is said to be operated in 
________. 

 

 a) Break down region b) Active region  
 c) Saturation region d) Cut off region  
      

 11) For a transistor connected in common emitter configuration, current gain 𝛽 
is equal to ______. 

 

 a) ∆𝐼𝐶

∆𝐼𝐵
  b) ∆𝐼𝐶

∆𝐼𝐸
   

 c) ∆𝐼𝐸

∆𝐼𝐵
  d) ∆𝐼𝐸

∆𝐼𝐶
   

    

 12) For a transistor connected in common base configuration, graph of emitter 

current 𝐼𝐸 on y-axis and voltage across emitter and base 𝑉𝐸𝐵  on x- axis is 
called ______. 

 

 a) Reverse bias characteristic b) Input  characteristic  
 c) Output  characteristic d) Transfer characteristic  
      

 13) When R=10𝐾Ω,𝐶 = 1000𝜇𝐹.  Time constant of RC circuit is ______.  
 a) 0.01 sec b) 0.1 sec  
 c) 1 sec d) 10 sec.  
      

 14) Figure of merit of a Ballistic Galvanometer is 2 ×  10−7𝜇𝐴/𝑚𝑚. Current 
sensitivity of a Ballistic Galvanometer is ______. 

 

 a) 5 × 106𝑚𝑚/𝜇𝐴 b) 5 × 105𝑚𝑚/𝜇𝐴  

 c) 5 × 104𝑚𝑚/𝜇𝐴 d) 5 × 103𝑚𝑚/𝜇𝐴  
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) Define the term: Reactance of Inductor.  
  2) Draw the circuit diagram of: Positive Clipper.  
  3) For a transistor connected in CB configuration define input and output 

resistance. 
 

  4) Write the relation between: current gain ‘𝛼’ and current gain 𝛽.  

  5) Calculator the magnetic induction at centre of a circular coil of single 
turn having radius 3.14 cm. Carrying 5 Ampere current.(Given 

𝜇𝑜 = 4𝜋 × 10−7𝑤𝑏/𝐴𝑚). 

 

     

 B) Answer the following questions. (Any Two) 06 
  1) Draw the circuit diagram and frequency response curve for parallel 

resonant circuit. 
 

  2) Explain the application of a Zener Diode as – Voltage regulator.  
  3) When current sensitivity is 5 × 106 𝑚𝑚/𝜇𝐴 and coil resistance is 500Ω 

of Ballistic Galvanometer then calculate voltage sensitivity. If time 
period of oscillations is 10 sec, calculate charge sensitivity. 

 

     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Describe the working of: Bridge rectifier with Pie-filter circuit.  
  2) Explain input and output characteristics of transistor connected in CE 

configuration. 
 

  3) A condenser of capacitance 1𝜇𝐹 is discharged through a high 
resistance. The time taken for half the initial charge on condenser to 
leak was 10 sec. Calculator the value of high resistance. 
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 B) Answer the following questions. (Any One) 06 
  1) Explain construction and working of: Ballistic Galvanometer.  
  2) Describe Owen’s Bridge and derive the balancing conditions.  
     

Q.4 A) Answer the following questions. (Any Two) 10 
  1) Derive an expression for instantaneous current flowing in LR circuit for 

decay mode. 
 

  2) What are clamper circuits? Explain the working of Positive Clamper.  
  3) Describe the circuit of a common emitter transistor amplifier.  
     

 B) Answer the following questions. (Any One) 04 
  1) Explain the constructions of n-p-n and p-n-p types of transistor and 

draw the circuit symbols of them. 
 

  2) In the circuit of Zener Diode Voltage Regulator: Unregulated input 
Voltage = 10 V, Zener diode breakdown voltage =5.1 v, series 

resistance = 100Ω and load resistance =1𝑘Ω. 

 

   Calculate – Current flowing through: load resistance and Zener diode.  
     

Q.5 Answer the following questions. (Any Two) 14 
 1) Describe the charging of a condenser through pure inductance and derive 

an expression for oscillatory charge. 
 

 2) For series LCR circuit derive an expression for: Band width ∆𝑓 =
𝑓0

𝑄0
  

 3) Derive an expression for magnetic induction at a point on the axis of 
infinitely long current carrying solenoid. 
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