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SECTION-A 15

1. Attempt all parts:- 

1-a. In four-variable K-map simplification, a group of eight adjacent ones leads to a term 
with (CO1,K3)

1

(a)     one literal
(b)     two literal
(c)     three literal
(d)     four literal

1-b. A code converter is a logic circuit that _____________  (CO2,K2) 1

(a)     Inverts the given input
(b)     Converts into decimal number
(c)     Converts data of one type into another type
(d)     Converts to octal

1-c. _________ are the applications of flip flop. (CO3,K4) 1

(a)     registers
(b)     counter
(c)     storage devices
(d)     all of the above

1-d. How many flip-flops are required to construct a decade counter?  (CO4,K3) 1

(a)     4
(b)     8
(c)     5
(d)     10

.
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1-e. FPGA stands for:  (CO5,K1) 1

(a)     Complex Programmable Logic Device
(b)     Configurable Programmable Logic Device
(c)     Field Programmable Gate Array
(d)     Combined Programmable Logic Device

2. Attempt all parts:-

2.a. Implement Y = AB + CD using NAND gate only. (CO1, K3) 2

2.b. Define encoder.  (CO2,K2) 2

2.c. Using the characteristic table of an D flip-flop, construct the K-map and derive its 
characteristic equation.(CO3,K4)

2

2.d. What do you mean by sequential circuit?  (CO4,K1) 2

2.e. Differentiate between volatile and non-volatile memory.  (CO5,K2) 2

SECTION-B 15

3. Attempt all parts:- 
3.a. Answer any one of the following:-

3.a.(i) Minimize the function F(W, X, Y, Z) = m(1, 2, 6, 7, 8, 13, 14, 15) + d(0, 3, 5, 12)  
using K-Map (CO1,K4)

3

3.a.(ii) Minimize the function F (A,B,C,D,E) = 
∑ m(0,2,4,7,8,10,12,16,18,20,23,24,25,26,27,28) using K-Map. 
(CO1,K4)

3

3.b. Answer any one of the following:-

3.b.(i) Design a full adder using two half adders and OR gate. Also write an expression for 
sum and carry output. (CO2, K3)

3

3.b.(ii) Design a combinational circuit that accepts a three-bit number and generates an 
output binary number equal to the square of the input number. (CO2,K5)

3

3.c. Answer any one of the following:-

3.c.(i) Explain Johnson counter in detail with the help of circuit diagram. Write its another 
popular name. (CO3,K2)

3

3.c.(ii) Explain the race-around condition in JK flip-flop and write the three ways it can be 
avoided. (CO3,K2)

3

3.d. Answer any one of the following:-

3.d.(i) Design a MOD-5 synchronous UP Counter. (CO4, K4) 3

3.d.(ii) Design 3-bit ripple UP Counter. Draw its state diagram, state table and logic 
diagram. (CO4, K4)

3

3.e. Answer any one of the following:-

3.e.(i) Implement the following Boolean functions using PROM. (CO5,K4) 
F1 (A, B, C) = ∑m(5,6,7), 
F2 (A, B, C) = ∑m(3,5,6,7)

3

3.e.(ii) Implement the sum and carry expressions of full adder expressions using PLA and 
PAL. (CO5,K5)

3

SECTION-C 20
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4. Answer any one of the following:-

4-a. Perform the subtraction (110010₂) – (010101₂) using the 1's and 2’s 
complement method. (CO1,K3)

4

4-b. A Hamming (12,8) received codeword is: 110101101001. Find the error position 
and correct it. Use even parity (CO1,K3)

4

5. Answer any one of the following:-

5-a. Design an 8-to-3 priority encoder and explain how priority is handled. (CO2, K3) 4

5-b. Design a 2 bit magnitude comparator. (CO2, K3) 4

6. Answer any one of the following:-

6-a. Explain the working of a Universal Shift Register with the help of block diagram. 
(CO3,K2)

4

6-b. Convert T flip-flop into D flip-flop. (CO3,K3) 4

7. Answer any one of the following:-

7-a. Design 101 sequence detector using Mealy Machines. (CO4, K5) 4

7-b. Explain the types of hazards and how redundant term help in reducing the hazards 
in circuits. (CO4, K3)

4

8. Answer any one of the following:-

8-a. Differentiate between FPGA and CPLD. (CO5, K2) . 4

8-b. Explain the working of ROM, PROM, EPROM, and EEPROM. (CO5, K2) 4

.
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