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                                      WINTER– 18 EXAMINATION 
 Subject Name:   Principles of Digital Techniques  Model Answer   Subject Code:    

Important Instructions to examiners: 
1) The answers should be examined by key words and not as word-
to-word as given in the model answer scheme. 
2) The model answer and the answer written by candidate may 
vary but the examiner may try to assess the understanding level of the 
candidate. 
3) The language errors such as grammatical, spelling errors should 
not be given more Importance (Not applicable for subject English and 
Communication Skills. 
4) While assessing figures, examiner may give credit for principal 
components indicated in the figure. The figures drawn by candidate 
and model answer may vary. The examiner may give credit for any 
equivalent figure drawn. 
5) Credits may be given step wise for numerical problems. In some 
cases, the assumed constant values may vary and there may be some 
difference in the candidate’s answers and model answer. 
6) In case of some questions credit may be given by judgement on 
part of examiner of relevant answer based on candidate’s 
understanding. 
7) For programming language papers, credit may be given to any 
other program based on equivalent concept. 
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1 a ) Attempt any six of the following:      Marks  12 

(i) Represent the decimal no. 27 in binary form using BCD code and Gray code. 

Ans: (correct BCD code: 1M; correct Gray code: 1M ) 

(27)10 =     ( )2                                                  

 

 

 

 

 

 

 

 

 

= (11011)2 

BCD code of (27)10  =(0010  0111)2 

Gray code of (27)10  =   

1 1 0 1 1 

 

1 0 1 1 0 

 

(27)10  =(10110)Gray 

(ii) Draw the logic diagram of half subtractor and write its truth table. 

Ans :(logic diagram 1M,truth table 1M) 

 

2 27  

2 13 1 

(LSB) 

2 6 1 

2 3 0 

 1 1 

  1  

(MSB 
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Fig: logic diagram of half subtractor 

           Truth table of half subtractor: 

Inputs Outputs 

A B Difference D Borrow 

0 0 0 0 

0 1 1 1 

1 0 1 0 

1 1 0 0 

 

 

(iii)  Draw the symbol of EX-OR gate along with truth table. 

Ans : (symbol 1M, truth table 1M) 
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       Logical equation = A  XOR  B  OR 

                 

                             =A  B+   A  B 

Truth table             

A B Y 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

 

(iv) What is meant by modulus of a counter? 

Ans : (correct definition 2M) 

The total number of discrete states through which a counter can pass is called as modulus of a counter.  

A counter consisting of a flip flop can count N=2
n
 discrete states. 

 

(v) Define the following specifications of DAC.  (1)  Resolution  (2) Linearity. 

Ans :(each definition 1M) 

Resolution: The smallest possible change in the analog output that is affected by a unit change in 

digital input is known as resolution of a D/A converter. 

Linearity: The Linearity of a D/A converter is a measure of the precision with which the linear input-

output relationship is satisfied.   

 

(vi) Compare EPROM and flash memory.(any two points) 
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Ans : (each comparison 1M) 

Sr 

No. 

EPROM FLASH 

1 Can be erased only byte 

by byte by giving 

electrical pulse 

Can be erased block by 

block by giving 

electrical pulse 

2 Byte programmable Block programmable 

3 Cost is more Cost is less 

4 Programming is faster Programming is faster 

 

 

(vii) Draw the logical diagram of bit memory cell using NAND gates only. 

Ans : (correct logical diagram 2M) 

 

 

 

Fig: bit memory cell using NAND gates only 

(viii) List the types of ADC’s and DAC’s:  

Ans : (list of ADC’s 1M ,list of DAC’s 1M) 

Various types of ADC’s are: 

1. Ramp type ADC 

2. Single slope ADC 

3. Dual slope ADC 

4. Successive Approximation type ADC 
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Types of DAC’s  are: 

1. Binary Weighted Resistor 

2. R-2R Ladder type DAC 

 

b) Attempt any Two of the following:      Marks  8 

 

(i) Perform the binary subtraction using 1’s and 2’s complement method. 

i)        (52)10 –(65)10 

Ans: (each correct answer: 2M) 

 

(52)10  -  (65)10 

            (52)10 = (00110100)2 

 (65)10 = (01000001)2 

 

        1’s complement subtraction   

 52   00110100 

- 65          +  10111110 

_______                    ____________ 

     -13                                11110010 

 As carry is not generated answer is –ve & in 1’s complement form 

Therefore 1’s complement of answer is    -(00001101)2 

  = ( -13)10 

 

          2’s complement subtraction                                                                        

     52                    2’s complement of 65          (10111111)  

- 65 

______ 

- 13 

                       00110100 

                    + 10111111 

                     __________ 

                        11110011 

                    As carry is not generated answer is –ve & its 2’s complement form  

     Therefore 2’s complement of result is  -(00001101)2 

            = - (1101)2 

            = - (13) 

 

 

 

ii) Define priority encoder. Draw the truth table of decimal to BCD encoder. 

Ans : (definition 2M,truth table 2M) 

 

A logic circuit that responds to just one input in accordance with some priority system , among all 

those that may be simultaneously high is called a priority encoder. 

Truth table of decimal to BCD encoder is as follows: 
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iii) Write the difference between combinational and sequential logic circuit 

Ans: (each correct point 1M) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

Combinational  circuit Sequential  circuit 

1 The output at any instant 

of time depends upon the 

input present at that instant 

of time. 

The output at any instance of 

time depends upon the present 

input as well as past input and 

output. 

2 No memory element 

required  in the ckt 

Memory element required to 

stored bit    

3 Clock input not necessary  Clock input  necessary 

4 E.g. Adders, Subtractors 

,Code converters , 

comparators etc. 

E.g. Flip flop, Shift registers, 

counters etc,  

5 Used to simplify Boolean 

expressions, k-map , Truth 

table   

Used in counters & registers  
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2. Attempt any four of the following:     Marks   16 

a. Perform the following BCD operation 

(i) (37)10+(65)10 

(ii)  (46)10 –(73)10 use 10”s complement method.  

Ans : (each correct answer 2M) 

 

(i) (37)10+(65)10 

 

  

      0 0 1 1    0 1 1 1 

+    0 1 1 0    0 1 0 1 

 

       1 0 0 1   1 1 0 0 

     Invalid BCD so correction of 6 

 

          1 0 0 1   1 1 0 0 

 +      0 0 0 0   0 1 1 0  

 

         1 0 1 0    0 0 1 0 

Invalid BCD 

So correction of 6 

 

 

 

 

 

             1 0 1 0    0 0 1 0 

     +      0 1 1 0    0 0 0 0 

 

       1     0 0 0 0    0 0 1 0 

 

So Answer is (102)10 

 

 

ii) 
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b. Draw and explain the circuit diagram of 1:4 demultiplexer using  logic gates. 

Ans: (circuit diagram 2M,truth table 1M,explanation 1M) 

 

1:4 demultiplexer has only one data input D, two select inputs, one strobe E input and four outputsY0, 

Y1,Y2 and Y3. 

The strobe input may be active low or active high and it is used for cascading.  

The truth table is as shown below. From this table it is clear that D is connected to Y0 when S1S0=00, it 

is connected to Y1 when S1S0 = 01 and so on. 

The other outputs will remain 0.Here the E input needs to be active high .If it is low all outputs will be 

0 irrespective of any data input or select inputs 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

__________________________________________________________________________________________________ 

Page 10 of 43 
 

 

 
.  

 

TRUTH TABLE of 1:4 Demultiplexer 

 

E S0 S1 Y0 Y1 Y2 Y3 

0 X X 0 0 0 0 

1 0 0 Din 0 0 0 

1 0 1 0 Din 0 0 

1 1 0 0 0 Din 0 

1 1 1 0 0 0 Din 

 

 

c. Why  NOR gate is called as Universal gate? Implement basic gates using NOR gate. 

Ans :(why NOR as universal gate 1M,implementation of  gates 1M each) 

 

With the help of NOR gate it is possible to implement all basic gates as well as exclusive gates hence 

it is called as Universal gate. 

 

 

 

 
Fig: Implementation of NOT gate using NOR 
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Fig: Implementation of OR gate using NOR 

 

 

 

 

 

 

 

 

 

 

Fig: Implementation of AND gate using NOR 

 

 

 

d. Explain full adder with is truth table, K-map specification and logic diagram. 

Ans : (truth table 1M,Kmap specification 1M,equations 1M,logic diagram 1M) 
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e. Explain the working of 4 bit ring counter with a neat diagram. 

Ans :(circuit diagram 2M,truth table 1M,explaination 1M) 
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Working: 

 

 
 

 

 

f. Compare between R-2R ladder DAC and weighted resistor DAC.(any four points) 

Ans : (correct comparison 1M each) 

 

 

Sr 

No. 

R-2R ladder DAC Weighted 

Resistor DAC 

1 Slightly complicated in 

construction 

Simple 

construction 

2 It requires resistors of 

only two values 

It requires more 

than two resistor 

values 

3 Two resistors per bit One resistor per 

bit 

4 Easy to expand for 

more no. of bits 

Not easy to 

expand for more 

no. of bits 

 

Q. 3 Attempt any FOUR of the following:    16 
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a) Convert the following: 

i.             (5C7)16 = ( ? )10 

ii.  (1011.110)2 =  ( ? )10 

iii. (43)8 =  ( ? )10 

iv. (64C)16 + ( ? )2 

   Ans :- Each proper answer  1mks 

i. (5C7)16 = ( ? )10 

 

 

 

 

 

 

 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

__________________________________________________________________________________________________ 

Page 16 of 43 
 

 

 

 

 

b) Simplify the following equations with Boolean Law. 
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Ans:- Each simplification- 2 mks 

i) 

  

 

ii) 
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c) Minimize the following expression using K –map. 

i. F(A, B, C) = Ʃm (0, 1. 3, 4. 5. 7 ) 

ii. F( A, B, C, D) = π M (0, 2, 7, 8, 9, 10, 13 ) 

       Ans:- Each minimization- 2 mks 

         i. F (A, B, C) = Ʃm (0, 1. 3, 4. 5. 7 ) 
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iii. F( A, B, C, D) = π M (0, 2, 7, 8, 9, 10, 13 ) 

                       

 

d) Identify the following circuit as combinational circuit OR sequential 

circuit. 

i. 3 bit ring counter 

ii. Dull Adder 

iii. Clocked J-K FF 

iv. 4:1 Mux 

 
e) Describe the working of single slop ADC with block diagram. 

Ans:- Diagram- 2 mks, explanation- 2 mks  
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OR 
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f) State different types of ROM and explain any one in detail. 

Ans:- Types-2 mks, explain any one -2 mks 

 

 

OR 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

__________________________________________________________________________________________________ 

Page 23 of 43 
 

 

 
 

4. Attempt any FOUR of the following:        16 

a) Convert the following numbers into binary and add them. (173)8 + 

(741)8 

 
b) Compare Totem pole and Open Collector outputs. (any four points) 

Ans:- Relevant 4 points- 4 mks 
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c) Describe the working of BCD to 7 segment decoder with truth table 

and circuit diagram. 

Ans:- Diagram- 2 mks, explanation- 2 mks 
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                                                                              OR 
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d) Draw 3 bit asynchronous up counter with truth table and timing 

diagram. 

Ans:- Diagram- 2 mks, truth table- 1 mks, waveforms- 1 mks 
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Waveforms- 
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e) Describe the working of Dual Slop ADC. 

Ans:- Diagram-2 mks, explanation- 2 mks 
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f) Compare Volatile and Non-volatile Memory. (any four points) 

Ans:- Relevant 4 points- 4 mks 

 
 

 

5. Attempt any FOUR of the following:      16 

a) State and prove first and second De-morgan’s theorem. 
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b) Compare TTL and CMOS logic families on the basis of size, power 

consumption, speed, and fan out. 

Ans:- Each comparison – 1 mks 
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c) Design 32:1 multiplexer using 16:1 multiplexer and one 2:1 

multiplexer. 

 

 

 

 

 

 

 

Parameters 

 

TTL CMOS 

Basis of size Large 

 

Small 

Power 

consumption 

10mW 10nW 

Speed Faster Slower 

Fan out 10  50 
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d) Draw logic diagram of 4 bit SISO shift register and its output 

waveform. 

Ans:- Diagram- 2 mks, waveforms-2 mks 

( SISO can be explained either for shift right or shift left) 
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e) What is race-around condition in J-K Flip Flop? How is it avoided 

using MS JK – Flip Flop? 

Ans:- Race around condition- 2 mks, Avoided using master slave flipflop – 2 

mks 
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( Diagram can be exceptional) 

 

f) Explain R -2R ladder network method of D\A conversion with neat 

circuit diagram. 

Ans:- Diagram- 2 mks,  explanation and derivation- 2 mks 

Consider a 3 bit (or n bit) DAC as shown-  
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6.  Attempt any FOUR of the following:      16 

a) Realize the following Boolean expression using Basic gates. 

 

                                         

Ans:-Each realization- 2 mks 
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b) Draw the block diagram of ALU IC 74181 and also write its operation. 
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   c) Realize the following function using De-multiplexer. 

i. F 1 = Ʃm ( 0, 1, 3, 7, 11, 13, 15 ) 

ii. F 2 = Ʃm ( 2, 4, 8, 10, 12 ) 

  Ans:- Relevant and proper diagram- 4 mks 
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  d) How IC 7490 can be used as a decade counter, explain with neat block 

diagram. 
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 e) Calculate the  analog output of a 4 bit DAC if the  digital input is 11101.     

Assume VFS = 5V. 

Ans:-Formula- 1 mks, proper solution 3 mks 

Given:-The 4 bit digital word is  

d1 d2 d3 d4 =1101   with      VFS = 5V  ,to find V0- 

 

 

 
             = 5( 1*2-1 +1*2-2+0*2-3+1*2-4) 

             =  4.0625 Volts. 
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               f) Compare static RAM and Dynamic RAM ( any four points). 

Ans:- Relevant comparison  - 1 mks each 

 

 

 

 

 


