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COMPUTER ORGANISATION
MIDTERM – I      (Feb 2002)     (Time: 2 hrs)
	Student’s Name:



	Student’s Number:


	Seat Number:


Question: 1 (20 Marks)

                X = - 85                    Y= + 98
a) Convert X and Y to 8 bit binary numbers using 2’s complement form.    Obtain the result of X-Y using 2’s complement arithmetic.

b) Convert X and Y to 12 bit binary numbers using 2’s complement form. Obtain the result of X-Y using 2’s complement arithmetic.

c) Explain the difference, if any, between the results of (a) and (b).

Question: 2 (20 Marks)

Given the Boolean function:

             F =  xy’z + x’y’z + xyz

a) List the truth table of the function.

b) Draw the logic diagram using the original Boolean function.

c) Simplify the algebraic expression using Boolean algebra and draw the logic diagram from the simplified expression.

Question: 3 (35 Marks)

Design a 3-bit counter, using JK FFs, which goes through the following sequence of states:  0->1->2->7->6->5->4->3->0
a) Draw the state diagram.

b) Fill in the state table for the 3-bit counter.

c) Fill in the K-maps and obtain a Boolean expression for ANY THREE of the FF input.

d) Draw the Logic Diagram showing the circuits for the THREE inputs for which you have obtained the expressions in (c).

Question: 4 (25 Marks)

       a) Draw the Truth table for the following Boolean Function:


   F (A, B, C, D) = ( (0,1,5,10,13,15) d (2,6,7,8)
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       b) Draw the K-map for F. Implement F by using NAND gates only.
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Q1.

(a).


X  = -85


Y = +98
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(85 (10) = 55 (16)



      = 01010101 (2)


2’s complement



 
10101010




+
  1

[image: image5.png]v
.

—{o——

e

sz

A BETTER SOLUTION IS

F

ez

o

sz

i







10101011

[image: image6.png]v
.

—{o——

e

sz

A BETTER SOLUTION IS

F

ez

o

sz

i




16 [image: image7.png]s

sz

sz

ST

o




98

[image: image8.png]ol ——————

ey

ACD

ez

sy

BD

o

sy

sy

ez

BD



16
6
2

0 6

( 98 (10) = 62 (16)


     = 01100010 (2)

2’s complement = 10011110

X – Y :

10101011
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10011110

(1) 01001001

Invalid Result.

Answer: 01001001

(b).


85 (10) 
  = 0000 0101 0101


2’s complement = 1111 1010 1011

95 (10) 
   = 0000 0110 0010

2’s complement = 1111 1001 1110

X – Y :


1111


1111 1010 1011


1111 1001 1110
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(1) 
1111 0100 1001

Answer: 1111 0100 1001

 (c).



-85 – 98 = -183


For signed 2’s complement form:


For an 8 bit number, the smallest number can be –128.


Hence, the result of the 8 bit operation is invalid.


For a 12 bit number, the smallest number can be –2048.


Hence, the result is alright in this case.

Q2.

(a)

	X
	Y
	Z
	XY’Z
	X’Y’Z
	XYZ 
	F


	0
	0
	0
	0
	0
	0
	0

	0
	0
	1
	0
	1
	0
	1

	0
	1
	0
	0
	0
	0
	0

	0
	1
	1
	0
	0
	0
	0

	1
	0
	0
	0
	0
	0
	0

	1
	0
	1
	1
	0
	0
	1

	1
	1
	0
	0
	0
	0
	0

	1
	1
	1
	0
	0
	1
	1


(c).

F 
=
XY’Z  + X’Y’Z + XYZ

            =          Y’Z + XYZ

            =          (Y’ + XY )Z

            =          (Y’ + X )(Y’+Y )Z

            =          Y’Z + XZ


Q2  b)


Q3.

(a).
State  Diagram:











(b).
State Table:

Present State


Next State

	A
	B
	C
	A
	B
	C
	Ja
	Ka
	Jb
	Kb
	Jc
	Kc

	0
	0
	0
	0
	0
	1
	0
	d
	0
	d
	1
	d

	0
	0
	1
	0
	1
	0
	0
	d
	1
	d
	d
	1

	0
	1
	0
	1
	1
	1
	1
	d
	d
	0
	1
	d

	0
	1
	1
	0
	0
	0
	0
	d
	d
	1
	d
	   1

	1
	0
	0
	0
	1
	1
	d
	1
	1
	d
	1
	d

	1
	0
	1
	1
	0
	0
	d
	0
	0
	d
	d
	1

	1
	1
	0
	1
	0
	1
	d
	0
	d
	1
	1
	d

	1
	1
	1
	1
	1
	0
	d
	0
	d
	0
	d
	1


	Q(n)
	Q(n+1)
	Jn
	Kn

	0
	0
	0
	d

	0
	1
	1
	d

	1
	0
	d
	1

	1
	1
	d
	0


K-MAP FOR NUMBERING THE CELLS



       A
    BC

	
	00
	01
	11
	10

	         0
	         0
	1
	3
	2

	         1
	         4
	         5
	7
	6


(c).

Ja



       A
    BC

	
	00
	01
	11
	10

	0
	0
	0
	0
	1

	1
	d
	d
	d
	d



Ja  =  BC’  is obtained by combining box consisting of number 2 and 6

Ka



       A
    BC

	
	00
	01
	11
	10

	0
	d
	d
	d
	d

	1
	1
	0
	0
	0



Ka = B’C’ is obtained by combining box consisting of number 0 and 4

Jb



          A
BC

	
	00
	01
	11
	10

	0
	0
	         1
	d
	d

	1
	1
	0
	d
	d


                        0

                        1



Jb = A’C + AC’ is obtained by combining box consisting of number 1 and 3,also 

                                               Box consisting of number 4 and 6

Kb



       A
    BC

	
	00
	01
	11
	10

	0
	d
	d
	1
	0

	1
	d
	d
	0
	1



Kb = AC’ + A’C is obtained by combining box consisting of number 1 and 3 also

                                        Box consisting of number 4 and 6

Jc



       A
    BC

	
	00
	01
	11
	10

	0
	1
	d
	d
	1

	1
	d
	1
	1
	d



Jc = 1 is obtained by combining box consisting of number 0 ,1, 2, 3, 4, 5 , 6, 7

Kc



       A
    BC

	
	00
	01
	11
	10

	0
	d
	1
	1
	d

	1
	 d
	1
	1
	d



Kc = 1 is obtained by combining box consisting of number 0 ,1, 2, 3, 4, 5 , 6, 7

c) LOGIC CIRCUIT

Q 4.  A)

	A
	B
	C
	D
	F

	0
	0
	0
	0
	1

	0
	0
	0
	1
	1

	0
	0
	1
	0
	d

	0
	0
	1
	1
	0

	0
	1
	0
	0
	0

	0
	1
	0
	1
	1

	0
	1
	1
	0
	d

	0
	1
	1
	1
	d

	1
	0
	0
	0
	d

	1
	0
	0
	1
	0

	1
	0
	1
	0
	1

	1
	0
	1
	1
	0

	1
	1
	0
	0
	0

	1
	1
	0
	1
	1

	1
	1
	1
	0
	0

	1
	1
	1
	1
	1


b)    K-MAP FOR NUMBERING THE CELLS


                AB      CD
	
	00
	01
	11
	10

	00
	          0  
	1
	3
	2

	01
	4
	5
	7
	6

	11
	12
	13
	15
	14

	10
	8
	9
	11
	10




     AB   CD

	
	00
	01
	11
	10

	00
	          1
	1
	0
	d

	01
	0
	1
	d
	d

	11
	0
	1
	1
	0

	10
	d
	0
	0
	1


                          

F = B’D’ + BD + A’C’D is obtained by combining box consisting of number 0, 2, 8, 10 and

         Combining box consisting of number 5, 7, 13, 15 and also box consisting of number 1, 5
C) LOGIC CIRCUIT

NAND GATES ONLY
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