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2230 

B.SC. SECOND YEAR EXAMINATION, 2019 

PHYSICS    

Paper – III 

ELECTRONICS     

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M    & v& v& v& v 

Q.1 (i) Show symbols of a p-channel and n-channel FET.               (1) 

  ih & psuy ,oa ,u & psuy FET ds ladsr crkb;sA  

 (ii) Write the Fourier expression of current in a half – wave rectifier.              (1) 

 v/kZ & rjax fn"Vdkjh esa /kkjk dk Qqfj;s O;atd fyf[k;sA  

 (iii) Define decibel (dB) unit.               (1) 

  Msflcsy (dB) bdkbZ dks ifjHkkf"kr dhft;sA  

 (iv) Draw equivalent circuit of a common-base amplifier.               (1) 

  mHk;fu"B & vk/kkj izo/kZd dk rqY; ifjiFk f[kafp;sA  

 (v) Write the Barkhausen criterion.              (1) 

  ckdZgkmt+su dlkSVh fyf[k;sA  

 (vi) Emitter follower is an example of a feedback circuit. Which type of feedback is 

there in the circuit?                 (1) 

  mRltZd & vuqlj.k fdlh iqufuZos’kh ifjiFk dk mnkgj.k gSA ifjiFk esa fdl izdkj dk iqufuZos’k 

gSa\  

 (vii) Write characteristics of an ideal OP-AMP.               (1) 

  vkn'kZ OP-AMP ds yk{kf.kd fyf[k;sA 

 (viii) Write the two forms of the De Morgan’s theorem.                (1) 

  fMekWxZu izes; ds nksuksa :i fyf[k;saA  

 (ix) Write demerits of amplitude modulation.               (1) 

  vk;ke ekWMqyu dh dfe;ka fyf[k;sA 

 (x) Name any one instrument which uses sweep generator.               (1)

  

  ?kqeko l`td dk mi;ksx djus okys fdlh ,d ;=a dk uke fyf[k;sA  
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M    & & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Calculate all voltages and currents in the circuit given below using node-voltage 

analysis.  

 uksM & foHko fo’ys"k.k }kjk uhps fn;s x;s ifjiFk esa leLr foHkoksa ,oa /kkjkvksa dh x.kuk dhft;sA  

 

  

 

 

 

 

 

Q.3 Describe construction and working of an FET.  

 FET dh lajpuk ,oa dk;Ziz.kkyh dk o.kZu dhft;sA  

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 The current gain of CE transistor circuit is 49. Calculate the common base current gain. 

Find the base current when emitter current is 3mA.   (5) 

 CE VªkaftLVj ifjiFk dh /kkjk yfC/k 49 gSA mHk;fu"B vk/kkj /kkj yfC/k dh x.kuk dhft;sA tc 

mRltZd /kkjk 3 feyh ,fEi;j gS rks vk/kkj /kkjk dk eku Kkr dhft;sA 

1V

1I Ω 120 Ω 30
2I

2VΩ 60

3I

42V 21V
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Q.5 Draw input and output characteristics of a common emitter configuration. Mark the cut-

off, active and the saturation regions on the output characteristic curve. Show 

magnitudes of currents and voltages on the curves.  (5)  

 mHk;fu"V mRltZd foU;kl ds fuos’kh ,oa fuxZr yk{kf.kdksa dks f[kafp;sA fuxZr yk{kf.kd oØ ij dÙkZu] 

lfØ; ,oa lar`Dr {ks=ksa dks vafdr dhft;sA oØksa ij /kkjk ,oa foHko ds ekuksa dks Hkh n’kkZb;sA  

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Gain of an amplifier is 200. This voltage gain reduces to 20 when negative feedback is 

applied. The bandwidth of the amplifier without feedback is 100 kHz.                     

Calculate – (2½ + 2½ =5) 

 (i) feedback coefficient  

 (ii) bandwidth of the negative feedback amplifier.  

 fdlh izo/kZd dh yfC/k 200 gSA ;g oksYVrk yfC/k _.kkRed iqufuZos’k vkjksfir djus ij 20 gks tkrh 

gSA fcuk iqufuZos’k ds izo/kZd dh cS.M pkSMkbZ 100 kHz gSA x.kuk dhft;sA &  

 (i) iqufuZos’kh xq.kkad  

 (ii) _.kkRed iqufuZos’kh izo/kZd dh cS.M pkSM+kbZA   

Q.7 Draw circuit diagram of a colpiltt oscillator. Write the expression of the frequency of 

oscillation. Explain the mechanism of oscillations in the circuit.  (5) 

 dkSfYiV nksfy= ds ifjiFk dk js[kkfp= cukb;sA nksyu vkòfÙk dk O;atd fyf[k;sA ifjiFk esa nksyu 

dh izfØ;k le>kb;sA  
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UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 (i) Compare the three numbers; (10100)2, (24)8, (14)16.               (2) 

 (ii) Draw logic diagram of a XOR gate and write its truth table                                               

(take two imputes only).              (3)   

 (i) rhu la[;kvksa; (10100)2, (24)8, (14)16. dh rqyuk dhft;sA  

 (ii) XOR }kj dk rkfdZd fp= cukb;s ,oa lR;lkj.kh fyf[k;sA ¼dsoy nks fuos’k ysosa½A 

Q.9 Using Boolean algebra show that –  (2½ + 2½ =5) 

 (i) (A +B) (A + C) = A + BC  

 (ii) A �B + B� C� = A �B + C�  

 cqfy;u cht xf.kr dh lgk;rk ls n’kkZb;sa fd & 

 (i) (A +B) (A + C) = A + BC  

 (ii) A �B + B� C� = A �B + C�  

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 What is the function of a transmitter? Classify transmitters on the basis of frequency 

bands of carriers. (5)  

 VªkalehVj dk D;k dk;Z gksrk gS\ laokgd ds vkof̀Ùk csaM ds vk/kkj ij VªkalehVjksa dk oxhZdj.k dhft;sA  
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Q.11 An audio signal is given by ψ = 25 sin (2π 1000. t). It modulates a carrier given by φ = 

75 sin (2π 150000 t). Calculate – (1½ + 1½ +2 = 5) 

 (i) Modulation factor and percentage modulation  

 (ii) Frequency of audio signal and carrier.  

 (iii) Frequencies showed up in spectrum analysis of modulated wave.  

 ,d /ofu ladsr ψ = 25 sin (2π 1000. t) ls O;Dr gksrk gSA ;g fdlh laokgd by φ = 75 sin (2π  

150000 t). ls ekWMqfyr gksrk gSA x.kuk dhft;s & 

 (i) ekWMqys’ku xq.kkad ,oa eksMqys’ku izfr’kr  

 (ii) /ofu ladsr ,oa laokgd dh vkof̀Ùk  

 (iii) o.kZiÍ fo’ys"k.k esa ekWMqfyr rjax dh vkof̀Ùk;ka  

PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 Draw the circuit of a full wave rectifier. How does full wave rectifier function? Calculate 

ripple factor of the rectifier.  (2½ + 3+ 2 =7½) 

 iw.kZ rjax fn"Vdkjh dk ifjiFk f[kafp;sA iq.kZ rjax fn"Vdkjh dSls dk;Z djrk gS\ fn"Vdkjh ds mfeZdk 

xq.kkad dh x.kuk dhft;sA  
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Q.13 Draw circuit diagram of a common - emitter amplifier. Write functions of various circuit 

elements of the amplifier. Obtain the values of total base, emitter and collector    

currents.  (2 + 3 +2½ =7½) 

 mHk;fu"B&mRltZd izo/kZd dk ifjiFk f[kafp;sA izo/kZd ds fofHké vo;oksa ds dk;Z le>kb;sA ldy 

vk/kkj] mRltZd ,oa laxzkgd /kkjkvksa ds eku izkIr dhft;sA  

Q.14 Explain the following uses of an OP – AMP.  (2½ + 2½ + 2½ = 7½) 

 (i) Adder  

 (ii) Differentiator 

 (iii) Inverter  

 fdlh OP – AMP ds fuEu mi;ksxksa dks le>kb;s & 

 (i) ;kstd 

 (ii) vodyd  

 (iii) foyksed  

Q.15 (i) Implement an XOR gate using only NAND gates. (3½)  

 (ii) Subtract (10100)2 from (11011)2 using direct method, 1’s complement and 2’s 

complement methods.  (4) 

 (i) dsoy NAND }kjksa dk mi;ksx dj XOR }kj cukb;sA  

 (ii) (11011)2 esa ls (10100)2 dk izR;{k fof/k] 1’s dkEiyhesaV ,oa  2’s dkEiyhesaV fof/k;ksa }kjk 

O;odyu dhft;sA  
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Q.16 Write short notes on any two (7½) 

 (i) Frequency modulation  

 (ii) Use of diode in demodulation  

 (iii) Lissajous figures  

 fdgha nks ij laf{kIr fVIi.kh fyf[k;sA  

 (i) vkof̀Ùk ekWMqyu  

 (ii) foekWMqyu esa Mk;ksM+ dk mi;ksx 

 (iii) fylktw fp= 

----------------------------------------- 


