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1.
Convert the following numbers


a)  (1432)8 to base 10


b)  10101100111.0101 to base 10


c)  11010011001.1010 to base 8 and base 4


d)  (2002)10 to base 8


e)  (2002)10 to base 6


f)   (75.125)10 to base 2


g)  (3.375)10 to base 8 and base 2


h)  (ABCD)16 to base 10

2.a)
(i) Find the complement of the Boolean function (BC’+A’D) (AB’+CD’) and reduce it to a minimum number of literals (ii) Convert the function                        f (x, y, z) = ( (0, 3, 6, 7) to the other canonical form.

   b)
Simplify the Boolean function F in sum of products using the don’t care conditions d:  (Karnaugh map method)




F = y’+x’z’




d = yz+xy




3.a)
Draw the AND-OR gate implementation of the following function after simplifying of the following function after simplifying it in.


i)  SOP
 and 
ii) Forms


F(A,B,C,D) = ( (0,2,5,6,7,8,10)

    b)
Simplify the following expression and implement them with two level NAND gate circuits.


i)  
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4.a)
Give  the  implementation   of   a  4-bit  ripple-carry  adder   using half- adder(s) / full-adder(s).                                              



b)
Explain  with  an  example,  the mux  and  demux  can be  used as data - selector   and   data-distributor    respectively.          
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5.a)
Draw and explain with the help of truth table the logic diagram of a master slave D flip-flop using N and gates. With active low preset and clear and with negative edge triggered clock.

   b)
Give the transition table for RS flip flop.

   c)
Convert JK flip flop into T and D flip flops.

6.
Design a modulo 6 up/down synchronous counter using T flipflops and draw the circuit diagram.

7.a)
Distinguish between Melay and Moore machines.

b)
Find the equivalence partition for the given machine and a standard form of the corresponding reduced machine.


8.
Draw the state diagram of serial adder and then convert it to ASM chart. Design the control circuit of the serial adder using

   a)
PLA method & register.  







   b)
D flip flop & a decoder.   
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1.a)
Given that (16)10 =(100)b, Determine b.

   b)
Given that (292)10 =(1204)b, Determine b.

   c)
Add (98) and (89) in Excess-3 form.

   d)
Each of the following operations is correct in atleast one number system. Determine the bases of the numbers in each operation  (i) 1234 + 5432 = 6666  (ii)  41/3 = 13.

2.a)
(i) Simplify the function using Boolean theorems 
[image: image3.wmf]A

C+ABD+B
[image: image4.wmf]C

D+A
[image: image5.wmf]B

D+ABC
[image: image6.wmf]D

. 

(ii) Find the canonical product of sum form for the function. 

T(x, y, z) =  x’y’z’+ x’y’z + x’yz + xyz + xy’z + xy’z’.

   b)
Minimize the expression using Karnaugh’s method. 

f(A,B,C,D) = (M (1,4,6,9,10,11,14,15).


3.
Implement the function F with the following two level forms:  NAND-AND, AND-NOR, OR-NAND and Nor-OR


F(A,B,C,D)=((0,1,2,3,4,8,9,12).

4.a)
Implement the   following   function    using   a multiplexer   of proper              size. F(w, x, y, z) =  ( m(0,1,2,3,4,9,13,14,15).                 

   b)
Draw the circuit diagram of a look ahead for carry generator circuit for a 4-bit address circuit.








5.a)
Draw the circuit diagram of J-K flip flop with NAND gates with positive edge triggering and explain its operation with the help of truth table.  How race around condition is eliminated.

   b)
Realize D-latch using R-S latch.  How it is different from D-flip flop.  Draw the circuit using NAND gates and explain.

6.
Design a synchronous decimal counter to count in excess-3 code. Use T flipflops.
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7.
Find the equivalence partition and a corresponding reduced machine in standard form.











8.
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.
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1.a)
Convert the following numbers to be indicated basses.


i)
7562.45 to octal


ii)
1938.257 to hexadecimal

b)
Add and multiply the following numbers without converting to decimal  


i)
(367)8 and (715)8


ii)
(15F)16 and (A7)16
c) Add in BCD form (98) and (87).

2.a)
Fine the minimal expression for the function 

            f(w,x,yz)=((0,2,5,9,15) + (d (6,7,8,10,12,13) using Karnaughs-map.
   b)
(i) Determine the Canonical sum-of-products form for T(x,y,z)=x’y+z’+xyz.

       (ii) Minimize the function f(x,y,z,w) = x+xyz+wx+
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3.a)
Implement the following Boolen function F together with the don’t care conditions d using no more than two NOR gates.  Assume that both normal and complement inputs are available.




F(A,B,C,D) = ( (0.1.2.9,11)




D(A,B,C,D)= ( (8,10,14,15)

  b)
What are universal gates.  Why they are so called. Give their truth tables.

4.a)
Write  a   note  on   ‘high-speed adders’.                       



   b)
Give  the  logic   realization   of  a  two –bit  word   comporator  two compare  two  words  A=A1 A0    and  B=B1 B0    in  binary  code. 

   c)
Implement the following function using eight-to-one mux F(x,y,z) = ( m(0,2,3,5).                                             



5.a)
Draw the circuit diagram of master slave J-K flip flop and explain its operation with the help of truth table.  How it is different from edge triggering.  Explain.

   b)
Give the transition table for the following flip flops.


i) RS flip flop
   ii) J-K flip flop    iii) T flip-flop
iv) D flip flop and contrast

6.
Design a synchronous modulo 10 updown counter. Use I flipflops for synthesis.
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7.
Find the equivalence partition for the given machine.  Show a standard form of the corresponding reduced machine.

	PS
	NS1Z

	
	X=0
	x=1

	A
	F,0
	B,1

	B
	G,0
	A,1

	C
	B,0
	C,1

	D
	C,0
	B,1

	E
	D,0
	A,1

	F
	E,1
	F,1

	G
	E,1
	G,1


8.
Draw the ASM chart for full subtractor 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.   
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1.a)
Given the numbers a=1010.1, b=101.01, c=1001.1 perform the following binary operations (i) a + c
(ii) (a-b) in 2’s complement form.

   b)
Find the 1’s and 2’s complements of the following 8-digit binary numbers


(i) 10101110
(ii)  10000001

(iii)10000000

(iv) 00000000

2.a)
Simplify the function using Karnaught’s map method 

F(A, B, C, D) =   ((4,5,7,12,14,15) + (d(3,8,10).

b)
Give three possible ways to express the function 

F = A’B’D’+ AB’C’D’ + A’BD + ABC’D with eight or less literals.

3.
Simplify the following function and implement them with two level NOR gates implement them with two level NOR gates 
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            b) F(w, x, y, z) = ( (5, 6, 9, 10).

4.a)
Design a BCD adder circuit and given its block schematic and explain its operation with example.

   b)
Realize the following functions using two half adders:


(i) f1 = A ( B

(ii) f2 = A ( B ( C 

(iii) f3 = (A ( B). (AB).


Use additional gates if necessary.

5.a)
What is the difference between race condition and race aroused condition in flip-flops.  Explain with the help of example.

   b)
Give transition tables for the given flop-flops J-K, R-S, T and D-Flip-Flops

   c)
Draw the circuit of positive edge trigger J-K flip-flop with active high preset and active low clear and explain its operation with the help of Truth-Table.

6.
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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7.
Find the equivalence partition and the corresponding reduce machine in standard form.

	PS
	NS1Z

	
	X = 0
	X = 1

	A
	D,0
	H,1

	B
	F,1
	C,1

	C
	D,0
	F,1

	D
	C,0
	E,1

	E
	C,1
	D,1

	F
	D,1
	D,1

	G
	D,1
	C,1

	H
	B,1
	A,1


8.
Construct an ASM block that has 3 input variables (D,E,F)  and 4 output       variables  (P,Q,R,S) and 2 exit paths.  For this block, output P is always 1, and Q is 1 if D=1.  If  D & F are 1 or if D & E are 0, R=1 and  exit path 2 is taken.  If (D=0 & E=1) or (D=1 & F=0), S=1 and exit path 1 is taken. Realize it with PLA and 2 D flip flop.  Draw the block diagram and give the PLA table.       
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                          NS, 2


    PS            x=0	x=1			 


A	      B10  	E10


B	      E10            D10


C	      D11           A10


D               C11           E10


E	      B10           D10





                          NS,       2


    PS            x=0	x=1	


 


A	      B,0  	E,0


B	      E,0            D,0


C	      D,1           A,0


D               C,1           E,0


E	      B,0           D,0


      F	           C,1	     C,1


     G               C,1	     D,1


     H	           C,0            A,1
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