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QuESTION NUMBER ONE [35 Marus]

1. If M=432 and N==357, perform the signed BCD subtraction on the given unsigned
decimal numbers. Afterward, draw a flow chart that corresponds to the division process.
Henceforth, show the step by step multiplication process using Boath algorithm when
the multiplicand is -6 and the multiplier is 2. [8 Marks]

2. For the circuit shown in figure (8), write down a logic expression for the output Z as a
function of the inputs A, B and C and then use Boolean algebra to express Z in a simplified
form. Hereafter, simplify the following expressions using Boolean postulates.

XY+ XYZ +X(Y+XY) | [10 Marks]

Figure, (A}

3. Refer to Figure (B). In a simple copy machine, a stop signal, S is to be generated to stop
the machine operation and energize an indicator fight whenever either of the following
conditions exists: 1) there is no paper in the paper feeder tray; or 2) the two micra-
switches in the paper path are activated, indicating a jam in the paper path. Design the
logic circuit to produce 2 HIGH at output signal S for the stated conditions, and then
implement it using the two-input NAND chips. [7 Marks]

4, Design a BCD adder/subtractor using a 4-hit hinary adder chip and the least number of
logic gates. The adder/subtractor should receive two A-hit numbers A and B and should
produce 4-hit sum/difference and a carry/horrow output.
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QuEesTion numBER Two [25 MaRrks]

1. We have a decoder with three inputs A, B, € and eight active high outputs. In addition,
there is an active law enable input "En". We wish: to implement the following function
using the decoder and as few NAND gates as possible. Show 2 bock diagram. [6 Marks]
F{AB,C.E) =Z(1,3,79,15)

2. Implement the two-input NAND and two-input NOR functions using a single 2-to-4

decoder and a minimal number of additional OR gates. - [4 Marks]
3. Find the minterm list of the function F (A, B, C, D) realized by the following figure. After
that, design an 8 to 1 multipfexer by using the four variable function given hy: [8 Marks]

F(A,B,C,D) =EXm{0,1,3,4,8,9,15)

4. Design a combinational circuit with three inputs,' X, Y and Z and three sutputs, A, B and G.I
When the binary input is 0, 1, 2, or 3, the hinary output is two greater than the input.
When the hinary input is 4, 5, 6, or, 7, the binary output is three less than theinput. [T Marks]
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