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                                                WINTER– 16 EXAMINATION 
 
                                        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. 

 

1. Attempt any TEN:           20 

(a) Convert (i) (28.56)10 = (?)2 (ii) (372)8 = (?)10 

Ans:-(each conversion -1Mark) 

i)                                       

     2  28       

     2 14 0     (LSB)  

     2 7 0 

     2 3 1 

     2 1 1 

        1       (MSB) i.e (28)10= (11100)2 

To convert the Fractional part 

Decimal fraction Product Integer digit 

0.56x2 1.12 1 

0.12x2 0.24 0 

0.24x2 0.48 0 

17320 
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0.48x2 0.96 0 

i.e  (28.56)10=(11100.1000)2 

ii) (372)8=(  )10 

         (3x8
2
)+(7x8

1
)+(2x8

0
) 

           = 192+56+2 =250 

        (372)8 = (250)10 

(b) Draw logic diagram of tristate buffer with active low enable and active high enable. 

Ans:- ( each – 1 mks) 

 

 
 

 

(c) Draw truth table for logic gates represented by following IC’s : 

(i) IC7400 

(ii) IC7402 

Ans:-  ( each – 1 mks) 

i)IC 7400---NAND gate 

Input A Input B Output 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

      ii) 
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 IC 7402-----NOR gate 

                                          

Input A Input B Output 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

 

(d) State triggering methods in digital circuits (any two) 

Ans:- ( 1 mks each) 

The triggering methods are- 

1) Level triggering-Types: i) Positive Level triggering ii) Negative level triggering 

2) Edge triggering- Types: i) Positive Edge  triggering ii) Negative Edge triggering 

 

(e) Identify SOP and POS equations: 

(i) AB + CD 

(ii) (A + B ) ( C + D ) 

   Ans:- (each correct identification—1 mark) 

i) AB+CD    is a SOP equation 

ii) (A+B)(C+D)  is a POS equation 

(f) Differentiate between RAM & ROM ( 2 points ) 

Ans:- ( any 2 points- 2 mks) 

 

 RAM ROM 

1 RAM is Random Access Memory ROM is Read Only Memory 

2 RAM is used for reading and writing 

purpose, 

ROM is used only for reading purpose. 

3 RAM is used for Temporary Data Storage ROM is used for Permanent Data Storage. 
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4 Types :  SRAM, DRAM Types :  PROM, EPROM, EEPROM 

5 Applications :  Calculators, Computers. Applications : Computers, Microprocessors. 

 

g) List any two non-weighted codes. 

Ans (each code- 1 Mark) 

1) Excess -3 code 

2) Gray code 

 

h) Add the binary numbers (1011) & (1100) 

Ans: ( proper calculation-2 mks ) 

            1 0 1 1 

+          1 1 0 0 

 _____________ 

         1 0 1  1 1 

 

i)  Find Y1 and Y2 for fig  1 and 2 respectively 

 

 
 

Ans (Each correct output—1 mark) 

 

Fig 1,    output Y1=1+A=A 

 

Fig 2 ,   output Y2= 

 
 

j) Define universal shift register.  

Ans:-  ( 2mks for relevant  answer) 

 

It is a register which can shift data in both directions as well as load it in  parallel . Thus this register is capable 

of performing 

1) Parallel loading 

2) Shifting the data serially to the left 

3) Shifting the data serially to the right. 

 

k) Draw symbol of T FF & write its truth table. 
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Ans:-  ( 1 mks each) 

 

 

                                  

 

 

l) Implement given logic equations, using basic gates Y =  

Ans:- ( 2 mks for relevant proper diagram )                                                     

 

    m) Prove that  = A, using laws of Boolean Algebra. 

Ans:- ( proper step by step answer – 2 mks) 
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n) Draw 3 variable K-map format. 

Ans:-  ( any one – 2 mks) 

 

 

 
 

 

2.  Attempt any FOUR :                                                                     16 

(a) Subtract (1101)2 from (1110)2 using 1’s & 2’s complement method. 

Ans:(each method  2 Marks) 

1”s complement method 

 Step1   1’s complement of 1101—0010 

 Step 2  1 1 1 0 

                                 + 0 0 1 0 

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

                                           1 0  0  0  0 

Since End around carry is generated add it to the result and answer is positive 

Step 3         0 0 0 0 

             +              1 

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

                    0 0 0 1 

 

Ans is (0001)2 
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2”s complement method 

Step 1 2”s complement of 1101-----0011 

Step 2                1 1 1 0 

                  +       0 0 1 1 

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

                   1     0   0 0 1 

Since End around carry is generated it has to be neglected and answer is positive 

Ans is (0001)2 

(b) Two square waves of 4 kHZ & 8 kHZ are applied as the inputs of AND gate & NAND gate. Draw the output 

waveform in each case.  1 mark each  

Ans:-  

 
 

(c) Design 1 : 32 De MUX using 1 :8 De MUX.  

Ans:- ( Relevant design- 4 mks) 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

__________________________________________________________________________________________________ 

Page 8 of 28 

 

 

 
 

 

(d) Write down excitation table of JK & DFF. 

Ans:- ( each excitation table -2 mks) 

Excitation table of J-k FF 

 

Qn QN+1 J K 

0 0 0 X 

0 1 1 X 

1 0 X 1 

1 1 X 0 

 

Excitation table of D FF 

Qn Qn+1 D 
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0 0 0 

0 1 1 

1 0 0 

1 1 1 

 

(e) Describe 3 bit R-2R ladder DAC with neat diagram. 

Ans : Circuit diagram : 2 marks, description: 2 marks. 

 

R -2R ladder DAC uses two resistors R & 2R. The input is applied through digitally controlled switches. 

 

 

For example if the digital input is 001 

 

 

 

 

 

Applying Thevenins theorem at XX΄ 
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Applying Thevenins theorem at yy΄ 

 

 

 

Applying Thevenins theorem at zz΄ 

 

 

 

Similarly for digital input 010 and 100 the equivalent voltages are VR/2
2 

And VR/2
1  

respectively. The equivalent resistance is 3R in each case. So the 
simplified circuit of 3bit R-2R ladder DAC is 
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The analog output voltage for a given digital input is given by  

Vout = - (RF/3R VR x b0/2
3 

+ RF/3R VR x b1/2
2 

+ RF/3R VR x b2/2
1
) 

= - (RF/3R) (VR/2
3
) (2

2
b2 + 2

1
b1 + 2

0 
b0) 

= - (RF/3R) (VR/2
3
) (4b2 + 2b1 + b0) 

 

 

 

(f) Compare Static RAM & Dynamic RAM (any 4 points). 

Ans:- ( Relevant four comparison- 4 mks) 
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3. Attempt any FOUR :                                                                                                 16 

(a) Perform the following operations : 

(i) (1001)2× (1101)2 

(ii) (1001)2 / (11)2 

Ans:- 

                

   ii)   2 marks  
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(b) Compare TTL, ECL & CMOS logic families (any 4 points) 

Ans:- ( Any 4 relevant point- 1 mks each) 

        

(c)  Realize following expression using MUX:  f = Σm (0, 3, 5, 9, 11, 15) 

Ans:-( Proper relevant diagram-4 mks) 
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(d) Describe operation of PISO shift register with neat circuit diagram. 

Ans:-( Circuit diagram-2 or 3 or 4 bit PISO- 2 mks , truth table-  1mks, explanation- 1 mks,  waveforms- optional) 

 

Explanation- 
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Truth table 

 

 

Waveforms 

 

(e) Compare single slop ADC with dual slop ADC w.r.t. 
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Ans :- ( Relevant comparison- 4 mks) 

Single slope ADC Dual slope ADC 

Single-slope ADCs are appropriate for 

very high accuracy of high-resolution 

measurements where the input signal 

bandwidth is relatively  low 

Dual slope ADCs provides  increased range, 

the increased accuracy and resolution, 

and the increased speed 

 

Besides the accuracy these types of 

converters offer a low-cost alternative to 

others  

Comparatively Dual slope ADCs are costlier 

The name implies that single-slope ADC 

use only one ramp cycle to measure each 

input signal 

Dual-Slope ADC operate on the principle 

of integrating the unknown input and 

then comparing the integration times 

with a reference cycle. 

They provide less speed compared to dual slope  They provide increased speed compared 

to single slope.  

   

(f) Draw organization of 4 × 4 memory and lable it. 

Ans:- ( proper labelled diagram- 4 mks) 
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4. Attempt any FOUR :                                                                                                          16 

(a) Perform BCD addition : 

(i) (45)10 + (33)10 

(ii) (57)10 + (26)10 

          Ans:- ( 2 mks each) 

 

(b) Define following characteristics of logic families : 

(i) Fan in  

(ii) Fan out 

(iii)Propagation delay 

(iv) Power dissipation 

           Ans:- ( Each definition- 1 mks) 

Fan in and Fan out- 

 

3) Propagation delay- 
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4) Power dissipation- 

 

(c) Design 32 : 1 MUX using 16 : 1 MUX. 

Ans:- ( Proper relevant diagram- 4 mks) 
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(d) Draw logic diagram for 3 bit up-down counter. 

Ans:-  ( Proper relevant diagram-4 mks) 

 

(e) Simplify given SOP equation using K map 

Y = Σm (0, 1, 2, 3, 5, 7, 8, 9, 11) 

     Ans:- ( Proper solution- 4 mks) 

 

(f) Writer advantage (any 3) and disadvantage (any 1) of dual slope ADC. 

    Ans:- Advantages – (any three)- 3 mks 

      1) high resolution 

     2) good conversion  accuracy 
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     3) conversion time is constant and independent of analog input 

    4) less sensitive to noise 

    5) does not require crystal oscillator for stability 

   6) simple and less expensive 

             Disadvantages ( any one ) -1 mks 

1) Large conversion time 

 

5. Attempt any FOUR :       16 

(a) Define priority encoder. Draw the generalized block diagram of priority encoder. 

Ans:- ( definition- 2 mks, Block diagram-2 mks) 

 

 

(b) Compare R-2R ladder DAC with weighted resistor DAC (any 4 points) 

Ans:- (Comparison on relevant point- 1 mks each) 

 

(c) Explain the operation TTL logic NAND gate. Draw the circuit diagram. 

Ans:- ( Diagram- 2 mks, Truth table – 1 mks, operation- 1 mks) 
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Operation- 
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(d) Design MOD-6  counter using IC 7490. 

Ans:- ( Proper  diagram- 4 mks) 

 

 

Truth table (optional) 

 

(e) Compare combinational  circuit with sequential circuit (any 4 points) 
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(f) Compare EPROM and EEPROM (any four points). 

Ans:-( any four relevant comparison- 4 mks ) 

 

6. Attempt any FOUR :           16 

(a) Implement Y = f (A,B,C) = Σm (0,1,2,6,7) using suitable DeMUX& logic gates. 

Ans:- ( proper relevant diagram- 4 mks) 
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(b) State the use of preset and clear terminal in a Flip-folp. 

 

(c) Draw 3 bit synchronous up counter. Write its truth table. 

Ans:- ( Diagram- 2 mks, truth table – 2 mks) 
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OR 

 

 

(d) Draw  4 bit weighted resistor DAC and give expression for output voltage. 

Ans:-( diagram-2 mks, o/p  equation- 2 mks) 

Consider 4  digital inputs d0,d1,d2 and d3 as  shown with analog o/p Vo- 
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(e) Describe successive approximation ADC with neat diagram. 

Ans:- ( diagram- 2 mks, explanation- 2 mks) 

 

OR 
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(f) Describe the operation of 1 dig it BCD adder using IC 7483. 

Ans:- 3 marks diagram 1 mark explanation 
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