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Level: BS                                                                                                       
Total Marks: 100
                            Pass Marks: 50
ASSIGNMENT-1
(Unit 1 – 4)
Question 1:
(a). 
Convert the following numbers to decimal: 
(10)
	 i). [image: image2.png]



	ii). [image: image4.png](1215)¢





	iii). [image: image6.png](1245) 44




	iv). [image: image8.png]





(b). 
Perform subtraction on the given unsigned binary numbers using the 2’s complement of the subtrahend. Where the result should be negative, find its 2’s complement and affix a minus sign. 
(10)
	i). [image: image10.png]10001 — 0111




	ii). 100[image: image12.png]-111100





	iii). [image: image14.png]111111 — 11011




	iv). [image: image16.png]1100011 — 10001






Question 2:
 (a). 
Simplify the following Boolean expressions to a minimum number of literals (10)
	i). [image: image18.png]xyz + xyz' + xy'




	ii). [image: image20.png](xy +2z)(xy+ 2)





	iii). [image: image22.png]xyz' + xy'z + xZ'




	iv) [image: image24.png]xyz + z(xy + x')






(b) 
Assign a binary code in some orderly manner to the 52 playing cards. Use the minimum number of bits.. 
(10)
Question 3:
a). Simplify the following Boolean Expressions, using four-variable K-maps 
(10)
	i). [image: image26.png]¥(1,3,5,7,9,11,13,15)





	ii). [image: image28.png]'(0,1,2,3,5,8,13)






 (b). 
Simplify the following functions, and implement them with two-level NOR gate circuits 
(10)
	i). [image: image30.png]Flwx,y,z)=wx'y+xy'z + wyz +xy





	ii). [image: image32.png]F(w,x,y,z) =Y(4,7,11,12,15)






Question 4:
a) 
Obtain the simplified Boolean expressions for output F and G in terms of the input variables in the circuit given below

[image: image33.png]





b). 
Design a combinational circuit that converts a four-bit Gray code ( Table 1.6 ) to a four-bit binary number. Implement the circuit with exclusive-OR gates. Using a case statement, write and verify a Verilog model of the circuit.
(20)
Question 5:
An ABCD-to-seven-segment decoder is a combinational circuit that converts a decimal digit in BCD to an appropriate code for the selection of segments in an indicator used to display the decimal digit in a familiar form. The seven outputs of the decoder (a, b, c, d, e, f, g) select the corresponding segments in the display, as shown in Fig. P4.9(a) . The numeric display chosen to represent the decimal digit is shown in Fig. P4.9(b) . Using a truth table and Karnaugh maps, design the BCD-to-seven-segment decoder using a minimum number of gates. The six invalid combinations should result in a blank display. The output F is 1 if the decimal equivalent of the binary input is an even number greater than 0. The output is 0 otherwise.
(20)
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(b) Numerical designation for display




Total Marks: 100
                            Pass Marks: 50
ASSIGNMENT-2
(Unit 5 – 9)
Question 1:.                   
Construct a JK flip-flop using a D flip-flop, a two-to-one-line multiplexer, and an inverter. 
(20)
Question 2:
Derive the state table and the state diagram of the sequential circuit shown in Fig. P5.8 . Explain the function that the circuit performs
           (20)
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Question 3:
a) 
The contents of a four‐bit register are initially 1100. The register is shifted six times to the right with the serial input being 110010. What is the content of the register after each shift? 
(10)
b) 
What is the difference between serial and parallel transfer? Explain how to convert serial data to parallel and parallel data to serial. What type of register is needed?
(10)
Question4:
Design a serial 2’s complementer with a shift register and a flip‐flop. The binary number is shifted out from one side and its 2’s complement is shifted into the other side of the shift register. 
(20)
Question5:
Show the memory cycle timing waveforms for the write and read operations. Assume a CPU clock of 150 MHz and a memory cycle time of 20 ns.  
(20)
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