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Set. No. Code No. 210203 II-B.Tech I-Semester (Supplementary) Examinations, June 2003
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SWITCHING THEORY AND LOGIC DESIGN (Common to Electrical Electronics Engineering, Electronics and Communication Engineering, Computer Science and Engineering, Computer Science and Information Technology, Electronics and Control Engineering, Electronics and Instrumentation Engineering, Electronics and Telematics, Electronics and Computer Engineering, Computer Science and System Engineering)



1. a)



b)



c)



Max. Marks: 80 Answer any FIVE questions All questions carry equal marks --Convert the following numbers to the indicated basses. (i) 7562.45 to octal (ii) 1938.257 to hexadecimal Add and multiply the following numbers without converting to decimal (i) (367)8 and (715)8 (ii) (15F)16 and (A7)16 Noting that 32 = 9, formulate a simple procedure for converting base-3 numbers directly to base-9. Use the procedure to convert (2110201102220112)3 to base 9.



or ld



Time: 3 hours



If x, y, and z are two valued variables. Prove by means of truth tables the validity of the following identities. (i) (X + Y) (X1 + Z) (Y + Z) = (X + Y) (X1 + Y) (ii) X + YZ = (X + Y) (X + Z) (iii) (XYZ)1 = X1 + Y1 + Z1. b) Reduce the following Boolean Expressions to three literals (i) A' C' + ABC + AC' (ii) (x'y'+z) ' + z + xy + wz



uW



2. a)



nt



3. a) Design a full-adder with two half-adders and basic gates. b) Implement a full-subtractor with two half-subtractors and an OR gate. Show how a full-adder can be converted to a full-subtractor with the addition of one inverter circuit. Design a synchronous sequential circuit with inputs (x1,x2) and single output z in which the input pair represents alphabet letters as given below. A-00 B-01 C-10 D-11 The output is 1 if the most recent two inputs are I alphabetic order (i.e.) AB, BC and CD. Contd…2



Aj



4.



Code No. 210203



Set No.1



PS A B C D E F G H



NS, Z X=0 B, 1 F, 1 D, 0 C, 0 D, 1 C, 1 C, 1 C, 0



X=1 H, 1 D, 1 E, 1 F, 1 C, 1 C, 1 D, 1 A, 1



.in



For the machine shown in the table below obtain: (i) The corresponding reduced machine table in standard form (ii) Find a minimum length that distinguishes state A from state B where PS: present state, NS: next state, Z: output, X: input.



or ld



5.



.2.



Draw the ASM chart of binary multiplier and design the control circuit using each of the following methods:(a) JK flip flop & gates (b) D flip flop & decoder



7.



Design a parallel adder circuit using PLA method and draw its ASM chart.



8.



A counter is to be designed to count either in 5421 code or 8421 code based on a control signal input. Draw the state diagram for such a counter and synthesize it using T flip-flops. Assume that the control signal cannot change in the middle of a counting sequence.
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6.



Aj



nt
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SWITCHING THEORY AND LOGIC DESIGN (Common to Electrical Electronics Engineering, Electronics and Communication Engineering, Computer Science and Engineering, Computer Science and Information Technology, Electronics and Control Engineering, Electronics and Instrumentation Engineering, Electronics and Telematics, Electronics and Computer Engineering, Computer Science and System Engineering)



1. a)



b)



Max. Marks: 80 Answer any FIVE questions All questions carry equal marks --Encode each of the 10 decimal digits 0,1……9 by means of the following weighted codes. (i) 6 3 1 -1 (ii) 7 3 2 -1 (iii) 7 3 1 -2 (iv) 5 4 -2 -1 (v) 8 7 -4 -2 Determine which of the above codes is Self-Complementing.



or ld



Time: 3 hours



Find the complements and duals of the following expressions: (2 +4+6 = 12) (i) XY1 + X1Y (ii) (AB1 + C) D1 +E (iii) AB(C1D + CD1) + A1 B1 (C1 +D) (C+D1) b) Simplify the Boolean expression to a minimum number of literals. (i) ABC + A'B + ABC' (ii) (x+y) ' (x'+y'). 3. a) Implement the following function using only NOR gates F=a (b+c.d)+(b.c) b) Implement the following function using only NAND gates G= (a+b) ( c.d+e) c) Give the minimum two-level SOP realization of the following switching function using only NAND gates. F (x, y, z) =  m (0, 3, 4, 5, 7)



nt



uW



2. a)



An asynchronous sequential circuit has two inputs and two outputs. The outputs are coded to count in the binary code given in the table. The count is increased by one for each 0 to 1 transition of either input and occurs when the other input is a t 0 level. The two inputs are not allowed tochange simultaneously. Determine a state table for this circuit and mark the stable states. x1x2 count Next count 00 0 1 01 1 2 10 2 2 11 3 0 Contd…2



Aj



4. a)



Code No. 210203



Set No.2



For the machine given below, find the equivalence partition and a corresponding reduced machine in standard form and also explain the procedure: PS



X=1 E, 0 D, 0 A, 0 E, 0 D, 0



or ld



A B C D E



NS, Z X=0 B, 0 E, 0 D, 1 C, 1 B, 0



.in



5.



.2.



Draw the ASM chart for full adder and tabulate the state table for the same. Design the control circuit for the above using the PLA method and PAL method.



7.



Design a parallel divider circuit using JK flip flop & gates. Draw its ASM chart.



8.



Design a synchronous modulo-10 counter to count in the following codes i) 5421 code ii) cyclic code iii) in the sequence 1,0,2,3,4,8,9,7,6,5. Use JK flip-flops.



uW



6.
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SWITCHING THEORY AND LOGIC DESIGN (Common to Electrical Electronics Engineering, Electronics and Communication Engineering, Computer Science and Engineering, Computer Science and Information Technology, Electronics and Control Engineering, Electronics and Instrumentation Engineering, Electronics and Telematics, Electronics and Computer Engineering, Computer Science and System Engineering)



b)



2. a) b)



3 a)



Give the schematic circuit of a 2-to-4 binary decoder with an active – low enable input. Give the truth –table for the same. Give the gate-level realization for 8:1 mux with active-low enable input. Show how several 8:1 muxes can be combined to make a 32-to-1 mux.



nt



b)



If X, Y and Z are two valued variables. Prove the following form fundamentals postulates of Boolean algebra X + X1 Y = X + Y. Simplify the expression by eliminating redundant variables. (i) f1 (X, Y,Z) = X1 Y1 Z1 + YZ + XZ (ii) f2 (A,B,C,D) = A1B(D1 + C1D) + B(A + A1 CD) (iii) f3 (X,Y,Z) = (X +Y) (X +YZ) + X1Y1 + X1Z1 (iv) f4 (A,B,C,D) = (BC1 + A1D) (AB1 +CD1)



uW



1. a)



Max. Marks: 80 Answer any FIVE questions All questions carry equal marks --A person on SATURN possessing 18 fingers has a property worth (1, 00, 000)18. He has 3 daughters and two sons. He wants to distribute half the money equally to his sons and the remaining half to his daughters equally. How much his each son and each daughter will get in Indian currency? An Indian started on an expedition to SATURN with Rs. 1, 00, 000. The expenditure on SATURN will be in the ratio of 1:2:7 for food, clothing and traveling. How much he will be spending on each item in the currency of SATURN.



or ld



Time: 3 hours



Construct the state diagram and state table for a modulo-8 counter which counts in the sequence specified below. Decimal number code 0 000 1 001 2 011 3 010 4 110 5 111 6 101 7 100 Contd…2



Aj



4.
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PS A B C D E F G



NS, Z X=0 F, 0 G, 0 B, 0 C, 0 D, 0 E, 1 E, 1



X=1 B, 1 A, 1 C,1 B,1 A,1 F, 1 G, 1



.in



What are the conditions for the two machines are to be equivalent? For the machine given below, find the equivalence partition and a corresponding reduced machine in standard form:



or ld



5.



.2.



Draw the ASM chart for full subtractor and tabulate the state table for the same. Design the control circuit for the above using the PLA method and PAL method.



7.



Design a parallel divider circuit using PLA method. Draw its ASM chart.



8.



A sequential circuit with 2 D flip-flops, A and B:2 inputs, x and y ; and one output z specified by the following equations A(t+1)=x1y+xA B(t+1)=x1B+xA Z=B a) Draw the logic diagram of the circuit. b) Derive the state table. c) Derive the state diagram.
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Time: 3 hours



Max. Marks: 80



2.



Why are complements used in binary arithmetic. What are the advantages and disadvantages of using 2’s complement notation in binary arithmetic. Carry out the following computations after first converting each negative operand to (i) 2’s complement notation (ii) 1’s complement notation. Check you results in each case. (P) 0.11101 (Q) 0.10001 (R) -0.10101 -0.10111 -0.11011 -0.11010 If X, Y and Z are two valued variables. Prove the following from fundamentals postulates of Boolean algebra. (a) X+1=1 (b) X+0=X (c) X + X1 = 1 (d) X + XY = X



uW



c)



or ld



Answer any FIVE questions All questions carry equal marks --1. a) b)
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SWITCHING THEORY AND LOGIC DESIGN (Common to Electrical Electronics Engineering, Electronics and Communication Engineering, Computer Science and Engineering, Computer Science and Information Technology, Electronics and Control Engineering, Electronics and Instrumentation Engineering, Electronics and Telematics, Electronics and Computer Engineering, Computer Science and System Engineering)



Write a note on ‘display decoders’. Design a four -to-one mux using a two-to-four decoder and basic gates.



4.



Analyze the circuit given and prove it is equivalent to a T flip flop.



nt



3 a) b)



Aj



T



D



Q



CP



Contd…2
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Prove that if two states of machine M are distinguishable, then they are distinguishable by a sequence of length (n-1) or less, where ‘n’ is the no. of states in machine M. For the machine given below, find the equivalence partition and a corresponding reduced machine in standard form: PS A B C D E F G H



NS, Z X=0 D, 0 F, 1 D, 0 C, 0 C, 1 D, 1 D, 1 B, 1



X=1 H, 1 C, 1 F,1 E,1 D,1 D, 1 C, 1 A, 1



.in



b)



Set No.4



or ld



5 a)



.2.



Draw the ASM chart for full adder and tabulate the state table for the same. Design the control circuit for the above using (a) PLA method & register (b) D flip flop & a decoder



7. a)



Draw a block diagram for a parallel multiplier that can multiply two binary numbers, where the multiplier is 3 bits and the multiplicand is 4 bits. Use an 8 bit shift register along with other necessary block. Draw a state graph for the multiplier control Convert it to ASM chart Realize it using multiplexer and register.



b) c) d)



Draw and explain the logic diagram of a master slave D flip-flop using Nand gates.



Aj



nt



8.



uW



6.
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Information Technology, Electronics and Control Engineering, Electronics and ... Computer Engineering, Computer Science and System Engineering) ..... Draw and explain the logic diagram of a master slave D flip-flop using Nand gates. ###. 
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List out the practical considerations to be checked for continuous gas ... Explain how silica analysis is done in boiler water of power plant. 3. a) What is meant by ...














[image: alt]





Set No. 
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b) Draw the circuit diagram of 4-bit Johnson counter using D-flip flop and explain .... 6. a) Compare merits and demerits of ripple and synchronous counters.
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Given: turbine diameter = 120m and turbine operating speed = 40 rpm at · maximum efficiency. Propeller type wind turbine is considered. 4. a) What is the basic ...
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Obtain an expression for unit speed, unit discharge and unit power for a turbine. 2. a) What do you understand by air vessels? Explain with a neat sketch.
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b) How does butadiene differ from isoprene? 4.a) Describe about the synthetic fiber industry in India. b) Write, with an example on each of the following.
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graph. b) Draw the state space tree for m-closing graph using a suitable graph. 8. Present a program schema for a FIFO Branch & Bound search for a Least-Cost.
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b) Classify the blast furnace stoves. What are the different values in the stove and · their functions? 3.a) What factors affect reducibility of iron ores? Discuss them.
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1.a) Write the name of places for occurance of iron ores in India. b) Explain the process of either Sintering or Pelletizing. 2.a) Explain hearth, tuyeres, stack with ...
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What are lubricants and flow promoters? What are internal and external · lubricants? What is the effect of lubricants on the properties of polymers? 8. Write short ...
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