
Question 1 {50 points - 2.5 points each) 
Select the correct answer: 
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01. (75) 10 is: 0 (1) 0 O f 
a) (01110101)2 ,'( b) (11101010)2 

1001011)2 e) (01011010)2 
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02.~ LqgQl 1q~o1 I.-~ ~~_!~p2 is: 
a) (B1A3.F2)16 @c6B.F2)16 

d) (2301223.3302)16 e) None of the above 
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_ _ 04. Using binary code (2421) , number 5 can be represented as: 

a) (1011) b) (0101) 

d) (a) and (b) e) (a) and (c) 

c) (10101110)3 

c) (58D3.F2)16 
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[ 05. The base x of the numbers in the operation ((24).:r + (17).:r = (40).:r) is: 

a)lO §) Jj.. c)12 
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d) 13 e) None of the above o · SU X 1 :: ~7/ 
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") 06. The simplest form of F = y(x + y) + (x + y)' z + yz is: 
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• oh/ j 'L 1 G , c q l 
L a) F = I b) F = y c) F = x z c . J-- 0 

@ =y+x'z e) F=y+yz +x'z +-:- ~i t- ( ,{cj') "lt'jt- G · "lo 1 
"-4~ + , , a . u I -'-07J Given F(x, y , z) = IT(0, 3, 4, 7) and G is the complement of F, theli: X l tfl 
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i( t, i, ~r6 X b) G(x,y, z) = IT(0,3,4, 7) 'i. ';j i fi~l' 1rl ~'c-t 1 'd"ltl<J% 
"'- /{ 1 4-:i) f , ''l 6Jz:.. G-;::Z-e,171/ c)G(x,y,z)=E(l,2,5,6) ""Y...,l-t(L\ y::_· vc, vi /I /6 It 

"(\,11~1? ~x, y,z) = E(0,3,4, 7) J J ~ <> ___'..____J~e:f=::=---
l-' \\ e) None of the above 

Y\ 08. The largest decoder we can build using five 2-to-4 decoders with Enable input without any f ---7 additional component is: f 
a) 3-to-8 decoder b) 4-to-16 d~ c) 5-to-32 decodeJ n 

Uj 0°~64 deco?er ) e) None of the above 

09. If a function F(x, y, z) = x(y' z 1 + yz) then the dual of Fis: 

a) x' + (y + z)(y' + z') 

Lb) x+(y'+z')(y!TI 

c) x 1 (yz+y 1 z') 

d) 1 

e) None of the above 
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10. When we express the function F = xy + , -- -x z as a product of maxt 
a) F = Il(O, 1, 2, 6, 7) O(' }( . - '- e:ms, the result will be: 

@F.- mo, 2, 4, s) Cu 2 J -t/ c/ CJ t~ 1.) 
c) F = I:(1, 3, 6, 7) X LJ r -f X 1 C + X f y' t1'' z; Oootocrl I d 
d) F=Il(2,3) J4v t fr1t + }1 t>O / [ (j 

e) None of the above 1T ( 0 / ( I 'f; 6'1} -+ )1 / 
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11. Circle all functions that are expressed in a non-standard form: 
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= +-j' (x fl c) F = I:(0,2,6, 7) V ff "I J 1-t,nl Zi 
,\ , d)F-AB+C(D+E) <J....( o1 f-/ ~IC,, ~{/; J;,; 
t~ tl \ ICl e) F=x(y'+z)(x'+y+z) po s lr( ? ,·; lf{o;z 1 
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· -t 112. Consider the following combinational function block involving four Boolean variables x, y, _ 

11 
a, b where x, a, b are inputs and y is the output. 

A {'j t t- 0 {)o .,- --- ,__ 

\ f (x, y, a, b) 

(tjtt\a\ { 
if (xis 1) y = a; 
else y = b; 
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Which one of the following digital logic blocks is the most suitable for 1iihJ1em rtting this 
function? 

a) Full adder b) Priority encoder c) Multiplexer 

ii'.d) Decode, e) Half-ad de<. I I \ + I I/ 11 +q 
._ rx 

A logic circuit has two 3-bit unsigned inputs X and Y ( e.g. X and Y are each composed 
of 3 bits). The logic circuit has also an output number Z = JX2 + Y2

. The minimum 
number of bits required for the integer part of the output number Z is: 

a)6 Q c)3 i~ u~ +1~ 

d) 4 e) 2 

f ..... , 14. The result of the Boolean expression simplification for (B EB C) + (AB)
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. a) t b) Ba,C c) (Ba,C)' 

( ~> t /?c';)/;,+1,>') t (4. C) •l~ 
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)j' 15. Consider the circuit in the next Figure. Which one of the 
C {-- ~c' A' following options correctly represents f(X, Y, Z)?: x 

t c t-Af/ . L.-r=:::::::::::=: _ ___. 
a) x +) z b) xz' + 7+ (yz)' c) xz + xy + (yz)' 

d) xz + xy' + y' z e) None of te above 



16. What Boolean function does the next circuit realize?: 

0 z+x'z' 
d) xy + y' z

1 

b) xz' +x'z 

e) None of the above 

17. A multiplexor with a 8-bit data input has: 

a) 1 output line, 4 select lines 

@ 1 output line, 3 select lines 

c) ~ ut lines, select lines 

d) /output lines, 2 select lines 
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c) x' y' + yz 

e) None of the above 

18. When multiplying a 6-bit binary number (muliplicand) by a 5-bit binary number (multi-
plier), the following number of digital components are required: g? Qq ~J g2 Br p" 

a) 25 AND gates, 2 OR gates, 2 4-bit binary adders A A.~ A2. Ar A 0 -
b) 16 AND gates, 16 OR gates 13sA 13 '1A 

1

~;/4 B-i.-A B,10 80 AQ lJA.1 t3 A, g i..( 13A, If ,A I 8.A1 -
j/c) 30 AND gates, 4 (5-bit) binary adders l3A [7A' j3.A1 j3 A.1 f3Ai 13 At, _ 
·@30 AND gates, 4 (6-bit) binary adders t? tA,\?~1 8A 1 13 Ar U,. fJ ~' _ 

17 A"~ ~1 0 A, o A'( l:i' A1 13Jy - -
e) 16 AND gates, 14 OR gates, 2 (5-bit) binary adders 

19. Consider the circuit in the next Figure. Which one of the \ \ 
following options correctly represents the output?: . 

.___ __________ _j 

(J •'J )' . \ 
b) x

1 + y c) X + y l (1 -jJCrjf ) 
,---- ---~·3/~+/ [ -j )' 

,---=--=:'_'>-,, y j +(('j-1 

a) X + y 1 

e) None of the above 

ii,,- C 
a) High impedance or [EN(Jo + Ii + h + h)] 

b) High impedance or [EN1 (IoS~S~ + !iSoS~ + hS~S1 + 1JS0 S1)] \f.-. 
c) High impedance or [EN+ 10 +Ii+ h + h] /)\ 

@iigh impedance or [EN(loS~S~ + IiSoS~ + 12 S~S1 + 1JS0S1 )] 

e) None of the above 
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Question 2 (20 points) 
Implement the following Boolean function F, together with the don't-care conditions d, using 
no more than two NOR gates: -:--· 

F(A, B, C, D) = 1:(2, 4, 10, 12, 14) 
d(A, B, C, D) = 1:(0, 1, 5, 8) 

Assume that both the normal and complement inputs are available. 
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r Question 3 (10 points) 

Write the truth table for a combinational circuit that takes three inputs, x, y and z and that 
behaves as follows: 

• If the input if less that 6, the integer part of the output implements F = J3 x input 

• Otherwise, the output i plements the integer part of the function F = J2 x input 
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Question 4 (20 points) I~ 
1. Implement the Boolean function F = xy+x' z +x' y' using a single 2 x 1 MUX. Use external 

components if needed. 

2. Implement the same Boolean function using 2 x 4 decoders with Enable input bit . Use 
external components if needed. 
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