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Seat No.: ________                                                           Enrolment No._____________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma – SEMESTER - I • EXAMINATION – WINTER 2012 

 
Subject code: 3310702            Date: 17/01/2013       
Subject Name: Fundamental of Digital Electronics 
Time: 10:30 am – 01:00 pm      Total Marks: 70 
Instructions: 

1. Make suitable assumptions wherever necessary. 
2. Figures to the right indicate full marks.  
3. Each question carry equal marks (14 marks) 
4. English version is authentic. 

   
Q.1  

(a) 
Answer any Seven questions only. All questions are of 2 marks each  
Briefly explain reflected code 

14 

 (b) Draw only symbols of following logic gates. 
(i) AND (ii) OR (iii) NOT (iv) NAND 

 

 (c) 
(d)   

Draw K-Map for 3 variables. 
Draw logic circuit for following expression F=AB’+A’C. 

  
   

 (e)  
(f) 
(g) 
(h)   
(i)    
(j)  

Convert (412)10 decimal number in to binary number. 
Convert (2AF)16 hexa-decimal number in to decimal number. 

(i) A+BC =__________, (ii) (A+B)’=__________. 
Write truth table for f(A,B) =  
Perform (i)11011+ 01011 (ii) 11010 - 01101   
Which combinational circuit can be used to divide data from 1 input line to 4 
output line? Also draw block diagram of it. 
 

  
   
   
   
   
   

Q.2 (a) 
 
 
 
(a) 

Briefly explain error detection code. Write down a table of 0 to 7 decimal 
numbers in to binary form and mentioning odd and even parity for all 
numbers. 

OR 
If  (i) 2’s complement of a binary number is 0111, obtain original number. 
(ii) 10’s complement of decimal number is 625, obtain original number. 

 

4 
 
 
 
 4 

 (b)  
 
 

(b)  

Apply De-Morgan’s theorem to following expressions.                                         
(i) [(A+B’) (C’+D)]’ (ii) [A (B+C)]’ 

                                       OR 
(i) List any four properties of Boolean algebra and prove any one. 
(ii) Reduce expression using Boolean algebra 

X’Y’Z’+X’YZ’+XY’Z’+XYZ’                           

 5 
 
 
 5 

 (c) 
 
 
(c)  

Obtain simplified SOP expression using K-Map method for 
Ʃ(0,1,3,4,5,6,11,14 ) and implement using NAND logic. 

OR 
Obtain simplified POS expression using K-Map method for  
∏ (3, 4, 6, 7, 11, 12, 14, 15) and implement using NOR logic. 

5 
 
 
 5 

    
Q.3 (a) What is the difference between half and full Subtractor? Design half subtractor 

circuit.  
5 

  OR  
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(a)  What is the difference between half adder and full adder? Design half adder 
circuit.  
 

  5 

 (b) With proper diagram explain 4-bit binary parallel adder. Also draw pin 
diagram of IC used as 4-bit parallel adder. 

5 

  
(b)   
 
(c) 
 
 
(c)   

OR 
With proper diagram explain 4-bit binary parallel subtractor. Also draw pin 
diagram of IC used as 4-bit parallel subtractor. 
Define universal gate. Derive basic logic gates (AND-OR-NOT)using NOR 
gate. 

OR 
Define universal gate. Derive basic logic gates (AND-OR-NOT)using NAND 
gate. 
 

 
 5 
 
 4 
 
 4 

Q.4 (a) 
 
 
(a)  

For 0 to 9 decimal numbers write down table of  corresponding BCD and 
Excess-3 code. 

OR 
Briefly explain the steps of combinational logic design with a simple example. 

3 
 
 
 3 

 (b) Write short note on don’t care conditions. Explain with suitable example. 4 
  

(b) 
(c)  

OR 
With suitable example explain canonical or standard forms. 
Explain magnitude comparator with the help of block diagram and Derive 2 
bit magnitude comparator circuit using truth table.  

 
 4 
 7 

    
Q.5 (a) What is decoder? Derive logic circuit for 2 to 4 decoder. 4 

 (b) What is Multiplexer? Derive 4 to 1 Multiplexer circuit. 4 
 (c) Prove that  

(i) C’D’ + A’B’D’ + A’BCD’ + ACD’ = D’ 
(ii) AB’C + B + BD’ + ABD’ + A’C = B+C 

6 

    
 

******************** 
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5|`Gv!  OSŸT S[F® 56 ;FT ÝxGM GF\ HJFA VF5F[.AWF ÝxGM Z U]6GF\ K[P 14 
 s!f 

sZf 
 

s#f 
s$f 
s5f 

  s&f 
  s*f  
s(f 

8]\SDF\ ZLO¤[S8[0 SM0 ;DÔJM 
GLR[GF U[8GF OST ;LdAM, NMZM 
(i)AND (ii) OR (iii) NOT (iv) NAND 
+6  J[ZLV[A, DF8[GM  K-Map NMZM 
VF5[, ;DLSZ6  F=AB’+A’C  DF8[ ,MÒS ;SL¶8 NMZM 
(412)10  NXF\X ;\bIFG[ AFIGZLDF ~5F\TZ SZMP 
(2AF)16  Hex ;\bIFG[ NXF\X 5wWTL DF\ ~5F\TZ SZMP   
A+BC =__________, (ii) (A+B)’=__________. 
f(A,B) =   DF8[ 8™]Y8[A, ,BMP 

 

 s)f U6TZL SZM (i)11011+ 01011 (ii) 11010 - 01101    
  s!_f 

    
 

! èG5]8 ,F®G G[ $ VFé85]8 ,F®GDF\ lJEFHG S¼JF Sè SMDALG[XG, ;SL¶8GM é5IMU
 YFIm T[GM block diagram NMZMP  

 

5|`GvZ V 
 
    
   V 
 

Error Detection  SM0 8]\SDF ;DHFJMP 0 to 7 ;]WLGL ;\bIFG[ 
AFIGZL DF\ ~5F\TZ SZM VG[ T[GL ;FD[ Odd VG[[ Even 5[ZL8L ,BMP 

VYJF 
HM (i)  V[S AFIGZL ;\bIFG]\ 2’s SMd5,LD[g8 01114 TM D]/ ;\bIF D[/JMP 
    (ii) V[S NXF\X ;\bIFG]\ 10’s SMd5,LD[g8 625 K[[4 TM D]/ ;\bIF D[/JMP 

4 
 
 
  4 

 A 
 
 

A 
 
 

GLR[GF ;DLSZ6MG[ 0LvDMU¶GGM l;wWF\T ,FU] 5F0M 
(i) [(A+B’) (C’+D)]’ (ii) [A (B+C)]’ 

VYJF 
(i) A],LIG VF,H[AF|GL SM®56 RFZ 5|M58L¶ ,BMPT[DF\YL SM® V[S ;FALT SZMP 
(ii) A],LIG VF,H[AF|GL D¹¹YL ;FN]~5 VF5MP X’Y’Z’+X’YZ’+XY’Z’+XYZ’ 

 5 
 
 
  5 

 S 
 
 
S 

K-Map 5wWTLYL ;FN]~5 VF5M Ʃ(0,1,3,4,5,6,11,14 ) VG\[ T[GL NAND U[8GF 
D¹¹YL ,MÒS ;SL¶8 NMZMP  

VYJF 
K-Map 5wWTLYL ;FN]~5 VF5M ∏ (3,4,6,7,11,12,14,15) VG[ T[GL NOR U[8GF 
D¹¹YL ,MÒS ;SL¶8 NMZMP 

 5 
 
 
  5 

    
5|`Gv#    

 V 
 
 

V 

Half Subtractor VG[ Full Subtractor JrR[ TOFJT ;DHFJMP Half Subtractor 
;SL¶8 0LhF®G SZMP 

VYJF 
Half Adder VG[ Full Adder JrR[ TOFJT ;DHFJMP Half Adder ;SL¶8 0LhF®G 
SZMP 

5 
 
 
 5 

 A 
    
    
  A 

IMuI VFS°lTGL D¹¹YL 4 Bit Binary Parallel Adder ;DHFJM VG[  4 Bit 
Binary Parallel Adder DF8[ J5ZFTL IC 7485 GM 5LG 0FIFUF|D NMZMP 

VYJF 
IMuI VFS°lTGL D¹¹YL 4 Bit Binary Parallel Subtractor ;DHFJM VG[   
4 Bit Binary Parallel Subtractor DF8 [ J5ZFTL IC 7485 GM 5LG 0FIFUF|D NMZMP

 5 
 
 
  5 

 S 
 
    
   S 

Universal gate GL jIFbIF VF5MP NOR gate GL D¹¹YL A[hLS ,MÒS U[8Ÿ; 
(AND-OR-NOT) D[/JMP 

VYJF 
Universal gate GL jIFbIF VF5MP NOR gate GL D¹¹YL A[hLS ,MÒS U[8Ÿ; 
(AND- OR-NOT) D[/JMP 

 4 
 
 
  4 
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5|`Gv$    

 V 0 to 9 ;]WLGL NXF\X ;\bIFVMG]\ BCD code VG[ Excess-3 code G ]\8[A, AGFJMP 
VYJF 

3 

 V 
A 

V[S ;FNF éNFCZ6YL combinational logic design GF\ D]NŸNF ;DHFJMP 
Don’t care conditions lJX[ 8]\S GM\W ,BMP IMuI éNFCZ6YL ;DHFJMP 

 3 
  4 

  
A 
S 

VYJF 
IMuI éNFCZ6L VF5L Canonical or Standard forms ;DHFJMP 
Block diagram GL D¹¹YL Magnitude comparator ;DHFJM VG [ 8°]Y8[A, GL 
D¹¹YL 2 bit magnitude comparator ;SL¶8 D[/JMP 
 

 
  4 
  7 

    
5|`Gv5    

 V Decoder V[8,[ X]\m 2 to 4 decoder ;SL¶8 0LhF®G SZMP  4 
 A Multiplexer V[8,[ X]\m 4 to 1 Multiplexer ;SL¶8 0LhF®G SZMP 4 
 S ;FlAT SZM  

s!f  C’D’ + A’B’D’ + A’BCD’ + ACD’ = D’ 
                 sZf AB’C + B + BD’ + ABD’ + A’C = B+C 
 
 
 

6 
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