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PHE-10 : ELECTRICAL CIRCUITS AND 

ELECTRONICS  

Time : 2 Hours  Maximum Marks : 50 

Note : (i) All questions are compulsory, 

however internal choices are given. 

 (ii) Use of calculator is allowed. 

 (iii) Symbols have their usual meanings. 

1. Attempt any five parts : 5×2=10 

 (a) Write any two examples each of active 

and passive circuit elements. 

 (b) Draw the (forward and reverse bias) I-V 

characteristics of a Zener diode. 

 (c) RC-coupled amplifier has voltage gain 

of 1000. Calculate the gain in dB. 
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 (d) Draw the circuit diagram of centre-tap 

full wave rectifier. 

 (e) State the value of input resistance and 

slew rate with proper units for an ideal 

op-amp. 

 (f) What are the output voltages of the 

following fixed voltage regulator ICs ? 

  (i) IC 7812 

  (ii) IC 7905 

 (g) Write the truth table of 2-input NAND 

gate. 

 (h) Convert the binary number (01111011)2 

into hexadecimal equivalent number.  

2. Attempt any two parts : 2×5=10 

 (a) State and prove Thevenin's Theorem. 

     1+4 

 (b) Design a constant-K low pass filter 

having cut off frequency of 1 kHz to 

operate with a terminal load resistance 

of 500  . Draw its -section and T-

section circuit diagram. 3+2 

 (c) With appropriate diagram, explain the 

construction and working of a junction 

field effect transistor (JFET). 5 



 [ 3 ] PHE–10 

C–2785/PHE–10 P. T. O. 

3. Attempt any two parts : 2×5=10 

 (a) Draw the h-parameter equivalent 

transistor circuit in common emitter 

(CE) configuration. Prove that the 

current gain of common emitter 

amplifier is Ai = 


21

22 L1

h

h r
. 2+3 

 (b) Draw the circuit of phase shift 

oscillator. Explain how 360° phase shift 

is attained in this circuit. 3+2 

 (c) With the help of circuit diagram, 

explain the working of Zener voltage 

regulator. 5 

4. Attempt any two parts :  2×5=10 

 (a) Design and draw the circuit of a 3-

channel inverting adder using op-amp. 

IC741C with gains –5, –10 and –20. 5 

 (b) Design and draw the circuit diagram of 

a voltage level detector using op-amp. 

IC741 C to provide –Vsat at the output if 

the input is less than +3 V and +Vsat if 

the input is more than +3 V. 5 
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 (c) Design an adjustable voltage regulator 

for an output voltage of 10 to 20 V using 

ICLM317. 5 

5. Attempt any two parts : 2×5=10 

 (a) Write the truth table of a half adder. 

Draw its circuit to obtain carry and sum 

outputs. 2+3 

 (b) Design and draw the circuit of Mod-6 

counter. 5 

 (c) Draw the schematic diagram of a 

Cathode Ray Tube (CRT) showing its 

major components. 5
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 PHE–10 

foKku Lukrd 

(ch- ,l-&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

ih-,p-bZ-&10 % fo|qr ifjiFk vkSj bysDVªkWfudh 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) lHkh ç'u vfuok;Z gSa] ijUrq vkarfjd fodYi fn, 

x, gSaA  

 (ii) dSYdqysVj ds ç;ksx dh vuqefr gSA  

 (iii) çrhdksa ds vius lkekU; vFkZ gSaA 

1- fdUgha ik¡p Hkkxksa dks gy dhft, % 5×2=10 

 (d) lfØ; ,oa fuf"Ø; ifjiFk vo;oksa esa ls çR;sd ds 

nks mnkgj.k fyf[k,A 

 ([k) tsuj Mk;ksM ds (vxzfnf'kd vkSj i'pfnf'kd 

ck;flr) I-V vfHkyk{kf.kd oØ [khafp,A 
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 (x) ,d RC-;qfXer ço/kZd dk oksYVrk ykHk 1000 gSA 

dB esa ykHk ifjdfyr dhft,A 

 (?k) dsUæ&va'kfu"dkflr iw.kZ rjax fn"Vdkjh dk ifjiFk 

fp= [khafp,A 

 (³) ,d vkn'kZ vkWi&,sEi ds fuos'k çfrjks/k vkSj æqr 

?kw.kZu nj ds eku mfpr ,ddksa ds lkFk crkb,A 

 (p) fuEufyf[kr fLFkj oksYVrk fu;a=d ICs dh fuxZe 

oksYVrk,¡ D;k gSa\ 

  (i) IC 7812 

  (ii) IC 7905 

 (N) 2&fuos'kh NAND xsV dh lR;eku lkj.kh  

fyf[k,A 

 (t) f}vk/kkjh la[;k (01111011)2 dks rqY; 

"kksM'k&vk/kkjh la[;k esa :ikarfjr dhft,A 

2- fdUgha nks Hkkxksa dks gy dhft, %  2×5=10 

 (d) Fksosfuu ds çes; dk dFku fyf[k, vkSj bls fl¼ 

dhft,A  1$4 

 ([k) 500   ds varÏr yksM çfrjks/k ls çpkfyr djus ds 

fy, 1 kHz vard vkòfÙk okyk vpj-K fuEu 

vkòfÙk ikjd fQYVj fMtkbu dhft,A blds  

-ifjPNsn vkSj T-ifjPNsn ifjiFk fp= [khafp,A 3$2 
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 (x) mfpr vkjs[k dh lgk;rk ls laf/k {ks= çHkko 

VªkaftLVj (JFET) dh lajpuk vkSj dk;Zç.kkyh dks 

le>kb,A  5 

3- fdUgha nks Hkkxksa dks gy dhft, %  2×5=10 

 (d) mHk;fu"B mRltZd (CE) foU;kl esa VªkaftLVj dk  

h-çkpy rqY; ifjiFk [khafp,A fl¼ dhft, fd 

mHk;fu"B mRltZd ço/kZd dk /kkjk ykHk  

Ai = 


21

22 L1

h

h r
 gksrk gSA 2$3 

 ([k) dyk foLFkkiu nksfy= dk ifjiFk fp= [khafp,A bl 

ifjiFk esa 360° dk dyk foLFkkiu dSls çkIr gksrk 

gS] bldh O;k[;k dhft,A 3$2 

 (x) ifjiFk fp= dh lgk;rk ls tsuj oksYVrk fu;ked 

dh dk;Zç.kkyh dks le>kb,A 5 

4- fdUgha nks Hkkxksa dks gy dhft, %  2×5=10 

 (d) vkWi&,sEi IC741C dk mi;ksx djds –5, –10 

vkSj –20 yfC/k;ksa okyk ,d 3-pSuy izfrykseh 

;kstd fMtkbu dhft, vkSj bldk ifjiFk fp= 

[khafp,A  5 
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 ([k) vkWi&,sEi IC 741C dk mi;ksx djds ,d oksYVrk 

Lrj lalwpd fMtkbu dhft, tks +3 V ls de 

fuos'k oksYVrk ds fy, –Vsat vkSj +3 V ls vf/kd 

fuos'k oksYVrk ij +Vsat fuxZe oksYVrk nsrk gksA 

bldk ifjiFk fp= [khafp,A 5 

 (x) ICLM317 dk mi;ksx djds 10 ls 20 V dh 

fuxZe oksYVrk nsus okyk ,d leatuh; oksYVrk 

fu;a=d fMtkbu dhft,A 5 

5- fdUgha nks Hkkxksa dks gy dhft, %  2×5=10 

 (d) v/kZ&;kstd dh lR;eku lkj.kh dks fyf[k,A 

;ksxQy vkSj gkfly çkIr djus ds fy, bldk 

ifjiFk fp= [khafp,A 2$3 

 ([k) Mod-6 xf.k= fMtkbu dhft, vkSj bldk ifjiFk 

fp= [khafp,A 5 

 (x) dSFkksM fdj.k V~;wc (CRT) ds eq[; ?kVd n'kkZus 

okyk O;oLFkk vkjs[k [khafp,A 5 

× × × × × 

 

 

 


