
f to la h 
Qt] Select the correct answer (45 . t 3 . . pom s, points each): ,,,,.------~ 

1) What is the number d . b I re~resente of the bm~ry wo.rds I 00 I 00 IO . . . 
l
·s 1·n Two's I · · · · · --- - 0 ,fssummg the representation 

. . comp ement -0 l I 6\- - -
12') -110 I t 

~ i10 o\l o\11 o 
C. -109 {..Y 1tl~ I -----=-
D. -108 

E. None 

2) The number (161) 10 is ~quivalent to: 

A. (11)16 .. ,.,&· .. 1o!>1b 
-bit-~ \c,~~ + 'b \-~ -t Lo..,. B. OA)16 l9 (Al)16 

D. (AA)16 !o-k"~ ~\-e..1 lG0 · I "' I -t 16 P'f to 
E. None 

3) The_number (55) sis equivalent to: 

@ c20)16 
B. (02)16 
C. (Bl)16 
D. (IB)16 
E. None 

'1'll g ' '\2 1 

\01 .1(!), 
L--J I ...J 

7... \ 3 

4) Using BCD code, when a computer iid~OIOOJ.0_01) 2 + (10000000) 2 the result of this 
. - .. V a__.:, L.._-,; 

addition: - ----. __, c, \ c, o \ e> c, I 

A. is a correct BCD number. 
B. must be cor;rected by adding (00000 I I 0) 2. 
C:. must be corre.cted by adding O 11 QOOQ 2. 

must be correcte ya - mg (0 100110) 2. 
E. is wrong and can't be corrected. 

F. None 
~s: 

A. an extra bi,! added to make the tQtal number of on.e.s even tQ.ikte.ct~ 
errors. ' , I r ' 

an~ bi!3d.~~d tqc.~ ake the total_pumb_g_g[gnes. eve~ tp -~ ~ r of 

~ -

2 
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C. an extra bit added to make the total number of ones od~_ to d!:tect odd_ nµmber of K errors. 

D. an extra bit added to make the total number of ones odd to detect e,ven number of )( 
errors. • 

E. an extra bit added to make the total number of ones even to detect any number of . K 
errors. 

6) Given F(x, y, z) = fl(0, 3, 4, 7), and y is the complement pf ~ J!1en: 
• . , ; • - - - r ' 

_ A. G(x, y, z): }JO, I, 2, 3, 5, 7) , \;! (.. '3, 6) 
B. G(x, y, z) - TI(O, 3, 4, 7) X:. 1 ) ) 

G(x,y,z)=I , . ,. 7T o 
1

, :1.) - u c, ·:),.'-"I/ 
1 . 

F' c:: 1f[1; 0 s:6J) _ ____,,,~ .. co, 31 '{{~T 
The binary valu~-of-SJ4-S~ S-l_-SD_in t.h~_c_ir."Y.i.!. oes_i~-e~s _ 

Is:-- . ·- \ 

. 0001 ~i:I\Claiu. 
Oll.O (J \ 
. 0 
0000 \ 0 '\"' 

D 0 1 0 0 1 .~ \ \\ 4-btt bmary add~r_ 1 
• \ • - out Cm.· 

~ \ None I "\ "°'· < ~I '.__ -
C /\'!)·~,;~ \ 

(:) \ 0 / '\. ¼. 
1; t <;\-, ~-\- /~o , I 1 1 9' 

\ 0 1i-( \ /° 

~- B C D ;:idder -· 
... ' ', \ , 0 \ \ \ \ -\9 ,.- Cout ·. 1 ' Cm 

c) 0 ' I \ 0 1' I 1 l l , l \,\ 6 I 
c,~\,"'""-,o _____-:;;-ooc> o•' 

~, Q) \ o c, o u s_,. s2 is1~(3 Ji->-\ \ob1 \ 
"' -0 \ . 

\
0 · - \lo+ \ \ \ \-- (!) -~ .,. 

\ - \ 
\ \ ' \ 1- '-- <Y' \ \ \\ e,·,; I ,._('\~ 

\ \ . . . · Ei_(:B C) + (Aif)' (A'+ C')' \ - ---- What is the result ofBo~Iean,..expre_ss1011 S]_J!lp]ifilllllD~ ' . ../ ' t?:,' {AC) 
_..,,...,.._o~ . @ 8 SJ. C ~c "< \:, (., "I- fH O 

B. AEBC \ n \ Ar.\;?-k A C.\S .!.. ""ti. \ G c_--\ bC -\"" ::!,!Y'- . ;-0 U '-\'u o C. (B EB C)' 

-~'c. ( \ J + Be\ ' ~c . ~c. 3 
\?:, c_ -\ - ::-._ p..D.'1$. \ :-s 

&'C.. -A (3C ~ - '- CB ~·BG 

E. None 
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A. 
13 

D. (A EBB)' 

E. None 

In the shown K-ma h . p, t e essential prime implicant is 
A. AC 

B. CD 

C. A'D 

0 A'C' 
E. None 

\___.--. 

~ he output Y of the circuit computes 

A ht:_ sum bit of a ·full adder4 

~- t~e~ bitofa full ~dderf 
' . -the complement of A -
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11. Which funcf F · · I 
ion 18 imp_ emented by using ti!i~ 4X I Multiplexer 

A. F(x, Y, z) == L(O, 3, 4, 5) 

B. F(x, Y, z) == L(l, 3, 6, 7) 

@ cx,y,z) = I(l,2,6,7) ,,_--

D. F(x, y, z) == IO, 2, 5, 7) 

None <00 0 

\,?., 6,,,--
i_( 

z ' Io -, z' 11 

I2 

13 

• 
0
:~n of full adder with two xhalf adders and~ _ gate 

L7 HA HA . R y 
C. XOR 

D. XNOR 

E. None 

~ 13. p0 , the function F, th~_minimu"!J_!od~ of sums e,<pression 
., f I I I I 

MUX 

S1 So 

A. F = w x + w y + xy z w.x 
yz -00 01 

B. F = x'y + wx' + wz + wy 
, 

@) = (x + y')(w' + x)(w' + z')(w' + y')_,.,-

{J!) F = ( w + x') ( w + y) (x' + y + z) 

E. None 
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14. For the shown Demux, the Boolean function is 
I 

A. F = x' y' z + x y z 
' \J 

'/.. --t-
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2) 18 points 

Simplify using QM Tabulation method the following function 

F(A,B,C,D) = Im(~, ~~~ ,8, 10~ 4~ ~; 

2;: 
3; 
S= 
:,. :. 

b= 

Co c:::, C> v 
o oo I ._,,, 
Do\OtJ 

C) 0 \ \ 

C) \0\\/"' 
0 \ \ \ \..,/" 

\ D<::>o V 

\ \ \ \ 
'11 ' ) 

(-'1-,~r ~~;-r-~ .~) 
f->"1. '2, \._ C, I 

f->1- ,. t I '-9 
f-'~ li:t-• ,5J 
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Q3] 12 points 
For the shown logic di CL_ eac output, Y7 through YO. - eac input c9mbination ofX, y and Z the value of h ~gram, determine for h • 

Yt> ~- 'jtJ_. 
oder 

0 D CJ 0 CJ 0 

0 0 0 CJ C> C) 

<::} 6 c? 0 0 

0 C? 
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C> Q) 
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Q4] 10 points 

1 mgs use com mat1on locks to control entry. As_the design e_ng\n~er of the Many offices and bu"ld" b" · 

Wonderful Door Security Company, you_aJ:.~ -~ to implemenLul_oo~c_urity system b}' usi~ a 

card reader. There are four in puts to the card reader: inputs_X, Y, ~n__q_!_are used to .validate tp~ 

correct door code\ and input Vis used to check if the card rea~d. After the card reader 

is being read by the system, there are three outputs to this ~yst~m: ala!1Jl (Al, door op.ep_(Q),...filld 

Error (E). Door l1)) .,m only OP"1'. when th; d~ al value o[the ]>in,; inpuJs@is ~dd ( '"° . 
. . -· . ,p .,l) th"C_c3';1 r,e~ r isva)i4 The Error (E] si~~~th_c: ::"'/'ill• the caal is correg 

(i.e. decimal value equal tQ__Qdd) but the card is no Ion~ valid; Finally, the ala~ (b-J ~W trigg~r ---==-- I 

when the code is incorrect (i.e. decimal value equal to even). Derive the truth table only 
I ---------- , (' Jll~ 51) ;,_,/ 

---- V &~?\ ~'D _.,,~ 
X j 7-

r)) (:) 

(:, _ _sL--------::::-------t--.._:_,r:-+...-----_L--__.jl----
(!> 

0 C) 
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' 'L 

0 e, 
(!) C? \ 
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' a:, 

' 0 0 
C) ' 

. --=f=~==E=~=j~i::~t~i~~~:t:======= \C?> ,, 
\'t 
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Q5] 15 points 

For the system shown in the following figure 

lo 4 to 1 
l1 
h MUX 
l3 

Wr 
S1 So 2 to 1 Output 

U)'v ~ux 

4 
S2 

Is 4 to 1 
16 MUX 
l7 

S1 So 

1. (5 points) Write a Verilog HDL code to describe the mod~ 

2. (4 points) Write a Verilog HDL code to describe the module mux2x I 

3. (6 points) Write a Verilog HDL code to describe the whole system structurally from its 

subsystems 

lY 
at SI ------
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