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ÿoˆÁTˆEı YÁPˆy‘] (B.D.P.) 
◊`l˘Á[˝bÔÁ‹ô̂  YÃ[˝›l˘Á ( Term End Examination ) :  

◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

YVÁUÔ◊[˝VÓÁ ( Physics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

V`] Yy ( 10th Paper : Electronic Circuits and 
Devices ) 

a]Ã^  f V«c˜O H≥RÙOÁ  Y…SÔ]ÁX  f 50 
Time : 2 Hours  Full Marks : 50 

  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% 
  Weightage of Marks : 70% 
 
 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ë̂ Ã[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 

 
 

1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰ ¬̀Ã[˝ =w Ã̄[˝ ◊VX  f 10 × 2 = 20 

Eı) i) h-Ã[˝Á◊`m◊_ ◊Eı ? AEı◊ªRÙO 2-•ÁÃ[˝ LÁ_Y„UÃ[˝      

h-Ã[˝Á◊` T«̂_Ó [˝T ¤̂X› %·¯X EıÃ[˝”X * 

 ii) ÂU\À̂XgÓÁ =YYÁVÓ◊ªRÙO ◊_F«X * X›‰ªJÙÃ[˝ [˝T ¤̂X›Ã[˝ (1, 2) 

Y“Á‹ôˆ ◊[˝≥V«Ã[˝ ]„W˝Ó TˆÁÃ[˝ T«ˆ_Ó ÂU\ÀˆXgÓÁ [˝Tˆ¤X›◊ªRÙO ◊XSÔÃ^ 

EıÃ[˝”X * 

 

   ( 2 + 2 ) + ( 2 + 4 ) 

F) i) AEı◊ªRÙO c˜ÁªRÙO¤„_ %◊a„_ªRÙOÃ[˝ [˝Tˆ¤X› %·¯X EıÃ[˝”X A[˝e 

AÃ[˝ ◊y‘Ã^Á [˝ÓÁFÓÁ EıÃ[˝”X * 

 ii) c˜ÁªRÙO¤„_ %◊a„_ªRÙO„Ã[˝Ã[˝ Eı+„XÃ[˝ `Tˆ¤ C Eı+Á·¯ 

◊XSÔÃ̂  EıÃ[˝”X * 1 + 2 + 7 

G) i) %YÀ-%ÓÁ+ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ AEı◊ªRÙO %X«dy‘]X›Ã^ 

◊[˝[˝W˝ÔEı [˝Tˆ¤X› %·¯X EıÃ[˝”X * AÃ[˝ ◊[˝\ˆ[˝ ◊[˝[˝W˝Ô„XÃ[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 

 ii)  (35·625)10  ÂEı T«ˆ_Ó [˝Ác˜OXÁ◊Ã[˝„Tˆ Ã[˝÷YÁ‹ôˆÃ[˝ 

EıÃ[˝”X * 

 iii)  ( 110101011101 ) 2  ÂEı T«̂_Ó búˆ V`◊]Eı 

aeFÓÁÃ^ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X * 

 iv) ◊Qˆ ]Ã[˝GÁ„XÃ[˝ =YYÁVÓm◊_ ◊_F«X * 

   ( 1 + 3 ) + 2 + 2 + 2 
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H) i) £W˝«]Áy NAND ÂGªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ XOR ÂGªRÙO 

◊Eı\ˆÁ„[˝ ÈTˆ◊Ã[˝ EıÃ[˝„[˝X TˆÁÃ[˝ ◊ªJÙy %·¯X EıÃ[˝”X * 

 ii) QˆÁ„Ã^ÁQˆ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ AEı◊ªRÙO V«c˜O c˜OXY«ªRÙO^«N˛  

AND ÂGªRÙO [˝Tˆ¤X›Ã[˝ ◊ªJÙy %·¯X EıÃ[˝”X C TˆÁÃ[˝ 

EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 

 iii) ◊X∂oˆ◊_◊FTˆ [˝«_›Ã^ [˝ÓtEı„Eı aÃ[˝_ EıÃ[˝”X f 

  BCACABCBAABCY +++=  

 iv) AEı◊ªRÙO J-K ◊Z¿ıY-Z¿ı„YÃ[˝ aTˆÓ aÁÃ[˝S›◊ªRÙO ◊_F«X * 

   2 + 3 + 3 + 2 

2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

Eı) i) AEı◊ªRÙO %W˝Ô-TˆÃ[˝Ü AEı]«F›EıÁÃ[˝„EıÃ[˝ GQÕˆ [˝GÔ-_c Ã̃[˝› 

Y“[˝Á„c Ã̃[˝ [˝GÔ]…_ C GQÕ̂  ◊ÿöˆÃ[˝ Y“[˝Á„c˜Ã[˝ Ã[˝Á◊`]Á_Á- 

m◊_ ◊XSÔÃ̂  EıÃ[˝”X * 

 ii) ÂEıÁX W˝ÁT«̂ Ã[˝ EıÁ^Ô %„Yl˘Eı 2 eV [˝_„Tˆ ◊Eı 

Â[˝ÁMıÁÃ^ ? ( 2 + 2 ) + 2 

F) i) AEı◊ªRÙO a◊μ˘ QˆÁ„Ã̂ Á„Qˆ [˝Ác˜Eıc˜›X %á˚_ ◊Eı\ˆÁ„[˝ 

a ◊rÙ c Ã̃̂  ? 

 ii) a◊μ˘ QˆÁ„Ã̂ Á„Qˆ [˝ÁW˝Eı ◊[˝\ˆ[˝ ( barrier  

potential ) ◊Eı ? Â\ˆÁ∑RÙO◊]ªRÙOÁ„Ã[˝Ã[˝ aÁc˜Á„^Ó [˝ÁW˝Eı 

◊[˝\ˆ[˝ Y◊Ã[˝]ÁY EıÃ[˝Á ^ÁÃ^ ◊EıXÁ [˝ÓÁFÓÁ EıÃ[˝”X * 

   2 + ( 2 + 2 ) 

G) AEı◊ªRÙO l˘]TˆÁ ◊[˝[˝W˝ÔEı [˝Tˆ¤X› %·¯X EıÃ[˝”X C AÃ[˝ Vl˘TˆÁÃ[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 2 + 4 

H) Y…SÔ Â^ÁLEı [˝Tˆ¤X›Ã[˝ aTˆÓ aÁÃ[˝S›◊ªRÙO ◊_F«X * AEı◊ªRÙO Y…SÔ 

Â^ÁLEı [˝Tˆ¤X›Ã[˝ ◊ªJÙy %·¯X EıÃ[˝”X * 6 

I¯) ªJÙÁÃ[˝-◊[˝‰ªRÙOÃ[˝ "Ê`“◊S Y“„[˝`- Ê “̀◊S ◊XGÔ]' ◊`ZıªRÙO ÂÃ[˝◊L∫RÙOÁ„Ã[˝Ã[˝ 

[˝Tˆ¤X› %·¯X EıÃ[˝”X A[˝e AÃ[˝ EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 

  6 

ªJÙ) AEı◊ªRÙO %ÓÁXÁ_G ÂU„Eı ◊Qˆ◊LªRÙOÁ_ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ ◊ªJÙy %·¯X 

EıÃ[˝”X A[˝e TˆÁÃ[˝ EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 6 

3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 4 = 12 

Eı) AEı◊ªRÙO ÆœÙÁ„Ã^ÁQˆ \ˆÁ_À„[˝Ã[˝ Â\ˆÁ‰∑RÙOL =dYÁVEı T«̂_Ó [˝T ¤̂X› 

◊Eı\ˆÁ„[˝ YÁCÃ^Á ^ÁÃ̂  ÂVFÁX * 3 

F) Eı◊PˆX YVÁ„UÔÃ[˝ Y◊ªRÙO Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó Y◊Ã[˝[˝Ác˜›, %Y◊Ã[˝[˝Ác˜› 

C %W˝ÔY◊Ã[˝[˝Ác˜›Ã[˝ [˝ÓÁFÓÁ ◊VX * 3 

G) AEı◊ªRÙO ◊[˝[˝W˝Ô„EıÃ[˝ \ˆÁÃ[˝ ÂÃ[˝FÁ C Q-◊[˝≥V« [˝_„Tˆ Eı› 

Â[˝ÁMıÁÃ^ ?  3 

H) ÂVÁ_„Eı ÂÃ[˝Á]‹öˆ„XÃ[˝ (feedback) Y“„Ã^ÁLX›Ã^TˆÁ [˝ÓÁFÓÁ 

EıÃ[˝”X * [˝ÁFÔÁc˜Á=„aX ◊XSÔÁÃ^Eı Eı› ?  2 + 1 

I¯) %Ác˜O.◊a. 555 [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ AEı◊ªRÙO %ÿöˆÁÃ^› [˝ßEı+Eı 

[˝Tˆ¤X› %·¯X EıÃ[˝”X C AÃ[˝ EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 3 

ªJÙ) ]Á◊∑RÙO‰Y¿jÁÃ[˝ C ◊Qˆ]Á◊∑RÙO‰Y¿jÁÃ[˝ EıÁ„Eı [˝_Á c˜Ã^ ?  3 

ªK˜) zıEı-^«N˛ R-S ◊Z¿ıY-Z¿ıY [˝Tˆ¤X› %·¯X EıÃ[˝”X C TˆÁÃ[˝ 

EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 3 

L) %a]_Ã^ (asynchronous) GS„EıÃ[˝ y”◊ªRÙO %Á„_ÁªJÙXÁ 

EıÃ[˝”X * 3 
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 ( English Version ) 

 

 

1. Answer any two questions : 10 × 2 = 20 

a) i) What are the h-parameters ? Draw 

the h-parameter equivalent circuit of a 

2-terminal network. 

 ii) State Thevenin’s theorem. Obtain the 

Thevenin equivalent at the terminals 

( 1, 2 ) of the following network. 

 

   ( 2 + 2 ) + ( 2 + 4 ) 

b) i) Draw the circuit diagram of a Hartley 

oscillator and explain its action. 

 ii) Obtain the condition for oscillation 

and the frequency of the oscillator. 

   1 + 2 + 7 

c) i) Draw the circuit of a non-inverting 

amplifier using OP-AMP. Find the 

expression for its voltage 

amplification. 

 ii) Convert (35·625)10  into its binary 

equivalent. 

 iii) Convert ( 110101011101 ) 2  into its 

equivalent hexadecimal number. 

 iv) State De Morgan’s theorems. 

   ( 1 + 3 ) + 2 + 2 + 2 

d) i) Draw the circuit of an XOR gate using 

NAND gates only. 

 ii) Draw the circuit of a 2-input AND 

gate using diodes and explain its 

operation. 

 iii) Simplify the Boolean expression : 

  BCACABCBAABCY +++=  

 iv) Write the truth table of a J-K flip-flop. 

   2 + 3 + 3 + 2 

2. Answer any three questions : 6 × 3 = 18 

a) i) Find the expressions for the rms and 

average values of current in an half-

wave rectifier. 

 ii) What is meant by “the work function 

of a metal is 2 eV” ? ( 2 + 2 ) + 2 
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b) i) How is the depletion layer formed in a 

junction diode ? 

 ii) What is barrier potential in a junction 

diode ? Explain whether it can be 

measured by a voltmeter. 2 + ( 2 + 2 ) 

c) Draw the circuit of a power amplifier and 

find the expression for its efficiency. 2 + 4 

d) Write the truth table of a full adder circuit. 

Hence draw the circuit of a full adder. 6 

e) Draw the circuit of a 4-bit ‘series in-series 

out’ shift register and explain its operation. 

  6 

f) Draw the circuit of an analog to digital 

converter and explain its operation. 6 

3. Answer any four questions : 3 × 4 = 12 

a) Show how the voltage equivalent circuit of a 

triode valve can be obtained. 3 

b) Explain using the band theory of solids : 

Conductor, non-conductor and semi-

conductor.  3 

c) What are meant by load line and Q-point of 

an amplifier ? 3 

d) Explain the need for feedback in an 

oscillator. What is Barkhausen criterion ? 

   2 + 1 

e) Draw the circuit of an astable multivibrator 

using IC-555 and explain its operation.  3 

f) What are multiplexer and demultiplexer ?  3 

g) Draw the circuit of a clocked R-S flip-flop 

and explain its working.  3 

h) Discuss the defects of an asynchronous 

counter.  3 

    
 

 


