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Question 4: Combinational Circuits G | - (10 points)
ey e
Y3-Y0 ¥3X0
Use the circuit to the right, to answer Q21-Q25:
L wmPh
| ] M2 O

21)1f (M1=0, M2=0) then the output of the AL

second adder (Z) will be:

a) Z=Y-X

7=X+Y %E—E-Eﬂ 0 AE-«AG
- Do -
r-.:l]) lzr fﬁy Bﬁnawﬂdﬂerl cin
e) We can'ttell $3-50 e \*
T

zz:uf (M1=0, M2=1) then the output of the f [ f i fl l

adder (Z) will be: i Yo

Z=Y-X

=X+Y Binary Adder 2 Eln-* _

¢) Z=X-Y e

d) Z=XY T v

EJ We can't tell 73-70 X +4) + 1

23)'[‘.:.1 m;ha Z equal the 2's Compliment of X then we need to: s 1
L M2 = 'cand?tiﬂﬂﬂﬂ]

LR



fmdﬂshew next can be expressed as

| a‘i . E ﬁragtflg;its are active low as shown):
d] it (0,2, 4, 5.7)

‘¢) Non of the above

6. The minimum number of flip flops needed 10 build a counter that counts in the

¢) non of the given answers

a) 2 b 3 ¢y 4 d) 5
27. Simplifying the shown K-map o minimum

pumber of variables would result ¥

) XYt Xo¥ 1 Yo+ XaXoYo' |

by  XiYa +XoYaYod XiXoYo ) ¥

g X+ XoY Yo+ X' Xo Yo X . LR

gy, X oY1 Yo + X Xe Yo g R |
B

&) Non of the above

28, Its desired 1o design a 4-bit shift register with parallel load capability. The register
¢ 1o have the following four modes of operation: parallel load. shift right, shift
left. no change. Whatare the necessary components needed 1o design the register:

a) four D flip-flops only

b) four D flip-flops and one 4x1 multiplexer
o) four D flip flops and four 4x1 multiplexers
d) oneD flip-flop and four 4x1 multiplexers
e) one D flip-flop and one 4x1 multiplexer

%ﬂ'{h@ﬁlﬂﬁﬂf the ROM that will accommodate the truth table for a BCD-to-Seven-

display decoder st

[

ﬁi#ﬂm

e ¥

characteristic ta 1o of the J K flip flop, the characteristic equation
output of the J K flip-flop can be eXpresses as

;2 .;:“. e T L e I _
5. The function F(x, y, 7) implemented using the 3




14. A functionF'( A, B.C.D,E)= BC' D thenthe expression for the function ¥ as
sum of minterms is:

a) F(AB.C.D.E)=11(5, 13.21,29)

b) F(A.B.C.D.E)=2 (10,1 12,13)

o) F(AB.C.D.E)=X(10.112627)

d) F(A.B.C.D.E)=2(1011)

¢) Non of the above

m ==

15. The number of flip flops that will be complemented n a 10 bit count up binary
counter to reach the next count after the count 111001011 i
a) 10 b) 2 ¢) 4 dy 3

TG Given the numbers (1000100) 2 . (1000003)s (1000002) 10 - (1000001) 16

a) (1000100) is the smallest

b) (l-:]ﬂﬂ{}ﬂ?.il 1 isthe higgest

¢) (1000100); . (1000003 ) 5 . and (1000001) is have equal value
d) Two of the given numbers are equal

e) Non of the above 18 true

e} 5

[7. The shown circuit can be rebuilt using a minumum
of:
a) 4 NAND gates
b) 5 NAND gates
¢) 4NAND and 1 NOR gates
d) 3 NAND gates
¢) Non of the above

18. To implement the Boolean function F = A® B D C we can use a 3-to-8
decoder and connect:
a) 6 different lines from its output to an OR gate
b) 5 different lines from its output to an OR gate
¢) 3 differe nt lines from its output to an OR gate
4 differer it lines from its output to an OR gate
erent lines from its output to an OR gate

=




; - E B. aré um! 1 _ :
To go from state “AB = 017 10 "AB = “"L'::E‘““‘f“ the shown state diagram.

a) TL“I.TH--H
b)) Ta=0,Tg =1
g) Ta=0, Te =0
dy Ta=1Ty=1
¢) Ta™= 1, T = don’'| care

21, A Universal Shitt ﬁégi_.rﬁcr__l'ibiﬁ.'i{mmﬁ_canﬁ_ﬁi shown
§ =1, Sy =] select the load operation. Initially Q¢
1010, After 2 elock cycles: LK

.

a) O30 Qp = 000

by Q:Q:QN 1010 :
¢y hQ:th = 0101 ia E
dy Q:Q:Q1Q0 - 1001 -

|10, O

) 0:Q:QiQu = 1111
S5
- 1.5:‘:

is o counter that:

32, A ripple counter
a) works agynchronous

b) works synehronous
¢) canbe designed to work s-.ynchmnnuﬁiy oF -.Lﬂ;mn:hmnnus'ﬁ}

d) counts “up” ﬁyﬂwhmm-msly and “down” a8 311~.:hmnuuﬂ~_- (or
¢) counts “Binary '.-".'._'u,rrm'l'.n‘m{':usl}f and "BCD 35}1‘1-.:1111111“11‘5'5}

vise versa)

atenents arc true’

¢ an unreduced sum-of-products Boolean gxpression
e least number of logic gates 10 implement
ducts Bootean expression.

gates 10 implement

e
23, Which of these st
a) A nanterm gguation |
b) A minterm equation requires th
¢) A maxterm equation 1$ 4N anreduced qum-oi-pro

d) A maxterm equation requires the least number of logic

¢) Non of the above
0100 0101




2011-2010 Js¥ Jaddi=( g3sw) P2 Fasal oot B3l Jlgd) by

......................................................... (R pad) ALy ol
....... AP o p-l)-“ ;-'I.H_J"_;f:i-ﬂ ¢ ﬁ}"ﬁhp-:’!:_uﬂj- PP |
T Talbleldle] [Mila[bleldlel |21 albicid e 31 lalblcldle
2 lalbleldle 3lalblecldlel [22]alblecid]|e 2 |lalbleldle
3 lalbleld]e 13|lalbleld]e 23|alblc|d]e 33|alblclidle
4abcdcl4ahcde 74 la|blcldle]| |[34]lalblcid]|e
5 |alb c_dhe 15/alb x:_Jd_r:J_ 25ja|blcjdle 1Sjlalblc|d]|e
6 lalblc|d]e Talblcldlel [26]a|blec|d]e 36 |alblcld|e
7 lalblcld]|el |17 ]alblecldle 27 la|lblcld]e 37lalblcld|e
Eahcdelﬂahcdf: 28 lalble|d]e 38lalblcldle
9 lalbleldle] [19]alblecidie 29lalblc|d|e J9lalblc|d]e
10lalbleldle]| |[20]alb]c dlel [30]|alblcldfe] [40fa|bjciae]

|. How many address lines and data lines are needed in a 256 K x 64 RAM:
a) 18 address lines and 64 data lines
b) 64 address lines and 18 data lines
¢) 2" address lines and 64 data lines
d) 256 address lines and 18 data
¢) Non of the above

2. Simplifying the Boolean expression 4 B(D +CD)+B(A+A C D)
would result m:
a) A by B gy P d) A+B e} Non of the given answers

3. How many BCD counters ar¢ needed to build a counter for the range (-999:
a) 1BCD counter
h} 3 EE‘D mmters




Question 2: Boolean Algebra (5 points)
8) IfX was a Boolean variable, which of the following is correct:
K a) X¢el=X J X+X'=1
wb) X.0=X’ xd) All of the above
9) USIHE Demorgan Theorem the following expression ((X'Y")+XYZ)' can be written as:
(XY) (X'+Y’+Z") c) (XY)+(XYZ)
X+ (X'+Y'+2) d) (XY)+X+Y+Z
10)In a Boolean function f(x,y,z), minterm 5 and maxterm 6 are as follow:
a) ms=xX'yz, Me=x'+y'+z, ms=xy'z, Ms=X'+y'+2.
b) ms=x'+y+z’, Me=xyz'. d) ms=xyz, Me=x+y+2z'.

11)IfF(x,y,2)=Z(1, 2, 3, 4), then the following is true:
a) F'=I1(0, 5, 6, 7). ¢) F=£(5,6,7).
b) F'=X (1,23 4). F=I1(0, 5, 6, 7).

12]U51ng Boolean manipulation, the Expression {x+z}[x’ +xy’ +z] can be simplified to:

XZ+yz o K
Xy'+2 d) xy'+zx
Question 3: Gate Level Minimization (8 points)

IEITIIE sumﬂfmihterms of the function to the right is:
a a) F=Y%(0,1,2, 7,

ST e e A R T S i [+
] L T Mo 3 _ g 1
t representation of F:
v S i R I:I'!r.'l':' M
£l ] i

yHz) x4y +2) (x 4y +2)




Question 1: Binary Systems (7 points)

1) The exact number of bytes in a system that contains 1K bytes of memory is:

(a) 1024 ¢) 1023
b) 1020 d) 512
2) The binary representation of the following hexadecimal number (73F2)1s is:
a) 111001101111 0011 ¢) 0111101011110001
b) 011110101111 0110 01110011 11110010

3) The octal representation of the following decimal number (123)1eis:
a) 153 g} - 1S

173 d) 163

4) The decimal result of the following signed 2’s complement operation
[ﬂﬁﬁﬁ 0111-11111011)is:
(@) +12 ¢) -2
b) +2 d) -12

R B T T
T

.":. -’:' I:} \
be subtracted fmrn pns:twe numbers X :

o 1'_| - ‘-.'.

;rm Ol piemnnt uperal ons will result in an ﬂver

h. ement addition operation, it should be:
) Subtracted from the result
d) None of the above

ement operation (0111 - 1011) will 0

it is negative (4 bits is not enough to represent the whole

. . \
o ..,_fﬂ' "}“-,--U :

(¢)) 0110 + 0101 afa\
d) None of the above .:, L\ o

'\c&\"n




Question 5: Synchronous Circuits (10 points)

31)Which of the following is true: ¥

a) Latches are edge triggered, while flip flops are level triggered.

b) Latches and Flip Flops can be both edge or level triggered.

¢) Only D Latches are level triggered while other latched are edge triggered.
d) Flip flops are edge triggered only if the clock is positive edge.
@) None of the above.

32)A J-K flip-flop can be configured to work as T flip flop if we:
a) Set]=0and K=1.
b) Set]=1and K=0.
c) Set]=1andK=1.

d) Can't be done!
) ) Connect | and K together

33)The characteristic equation for the J-K flip-flop is
) Qt+1) =1'Q+KQ
b) Q(t+1) =J'Q' +K'Q

) Q(t+1) =]Q"+ K'Q

d) Q(t+1) =]Q+ K'Q'

v I'T_'...-_.'.F; L] n
A S e [

ue: -
the Output is dependent on the input only. __

e Output is dependent on the present state only.” -
e Qutput is dependent on the input, |
Dutput is dependent on the present state, '~

o ..'u"-;j
/ 5#~: x A Nrerew G
and Q(t+1) = 0, then the JK values are: T
u"ui:x = o P
¥ h." i'& My P M
J= r'ﬁ‘ b OOV
3 ;
1Y |
oy i
¢ (PEE



6. How many 256K x 8 R AMs are needed to buildal Mx 8 RAM:

B 2z b4 ¢) 8 dy 16 ¢) 32
7 The size of an Encoder with i outpu lines is:
y 2xl b)) 2xn © ' oxl dy nx2" ¢)Non of the given answers

ver is shifted six times to the

8. The content of a 4-bit register is initially 1101. The regis
right with the serial input being 101101, What is the contents of the register after the

sixth shift :

a) 1110 by 1011 ¢) 1101 d)y 0111 ¢) Nonot the given answers

9. Which of the following statements is true?
a) Outputs of sequential circuits do not de
b) Outputs of combinational circuits do not depend on previous events.
¢) Sequential logic devices don't contain state storage information.

d) Sequential logic devices  outputs are dependent on current inputs only.
¢) Non of the given statements is true

pend on previous events.

10. Which of these devices are sequential?
a. Exclusive-Or gatc
b. Counter
¢. Decoder
d. Multiplexer
e. Tri-State Bufter

11. Hﬁw many binary bits are necessary to represent 748 different
a) 7 b) 8 ¢)9 d) 10 e) Non of the given answers

sic function F(A,B.C.D) was simplified without considenng the don’t
s and the expression for Fwas: (F=B C'+AC'D+ A" C*
the don’t care conditions were considered the same

F=4'+ C', Thedon'tcare minterms that are

(0432); ) Non of the given answers
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Use the circuit below, to answer Q26-Q30

\ h'}‘] ) =4 L'\TE'*HI

Yor—LC

e

¥l

ot

e

-

1o
g1 Y
12| MUX

3

26)If C=1 and D=1, then:

a) F(A B)=A’
@F_[ﬁ; Bl=1
c) F(A,B)=A+B

d) F(A,B)=A.B
e) None of the Above.

P

« 27)If C=0 and D=1, then the function F(4, B) will be:
N

@) F(A.B)=A®B
b) F(A,B)=A+B
¢) F(A,B)=A.B
2 Fas mm‘

=T

c B



WP 15)The following logic circuit can be implement using a minimum of:
a) 3 NAND gates
b) 2 NAND gates and 1 AND gate
cJ 1 AND gate 1 NAND gate and 1 OR gate
d) aandb
e] bandc

16)Applying the k-map method of simplification, the minimum number of circles (Prime
Implicants) needed to simplify the function F(A,B,C,D) in the following k- map is
a) 3 circles of 4 squares 32 (11
b) 3 circles of 4 squares, and 1 circle of Z squares
2 circles of 4 squares, and 1 circle of 2 squares
@ 1 circle of 4 squares, 1 circle of 6 squares, and 1 circle of 2 squares

L}
-

17)The following k-map representation of F(xy,2,w]) as a sum of minterms is:

a) F=£(0,1,2,5,12,15) w

F=%(0,157,12,15) Xy
E) F=E{ﬂ,1bﬁ!?;1zJ15} '..:. R ) ll} V5 | 1
d) F=3(0,15712,14) e
0

OO = |
e B £l el =




Use the Table to the right to answer Q36-Q40

3 E]Whichl of the following is trye:
& This is a Moore state machine.

Thils is a Mealy state machine.
¢) Neither Mealy nor Moore.
d) We can't tell.

e) Thisisa special case, it is both machines.

37)If present state (AB=10) and the input x = 1, then:

a) Next State= 10 and output = 1
b) Next State= 01 and output =0

Next State= 11 and output =0
d) NextState= 11 and output=1
e) NextState=01 and output=1

38)If we are to implement this machine using T-flip
flops then how many T flip-flops you need.

PRRRREE (11! g 8
o, .,u.;.'.-._. . - _ -
ICNINe LS

Lo ot R o

il

1 T Flip Flops then Ts(A, B, x) will be:

Present | Input | Next U.utprftT
State State Da_}\__r?
o(o/] 0 jojo] 1 &
0|01 % {Lisl A \
s - — '""-“a'
o1 1 @ |01 (N R
011 1 010 1 I o = \
110 0 : Al 0 _____E
1 0 1 2 L) S 0 i !
1 111 0 |ole]l 72 . \C
o e s ‘s— :
L5
Dt
¢ ot ®



ounter with Parallel Load answer Q44-Q46

use the Binary C

AND

(IR Iﬂ {nnuf {?{1‘111

0
1 |0 0 o)
1 |0 1 | o+
1 1 X I

some time, then the counter

44)If I3-lo= 0101, and the counter has been running for
sequence will be

l‘fwe want the counter to count from 0-> 15, then:



- 37. Referring to the figure whj
LSRG 10 Uy gure which uses tri-sta . A
Which of the following cases make; Ft: ?Ufﬁmﬁ

a) A=0,B=1,C=0
b) ﬁ=G=B=Qn-C=I | i
: ¢) A=1,B=0,C=0 5
d A=0,B=0,C=0
ey A=1,B=0,C=1 C
38. A4 x 16 decoder can be constructed using only:
a) Two 3 x 8 line decoders with “Enable” and one AND gate.
b) Two 3 x 8 line decoders with “Enable” and one OR gate.
c) Eour 2 x 4 line decoders with “Enable™.
d) Four 2 x 4 line decoders with “Enable” and one Not gate
e) Five 2x4 decoders with "Enable”

ko SO XXX 1 X0
12 half adders +Y3Y2Y1Yo
4 full adders and 4 half adders + 7372 ZhZo




Question 7: Memory and Programmable Logic (4 points)

47)1f a memory block has 5 address lines (As-Ao), each memory address has a size of 2
bytes then the total number of bits in this memory is:
a) 5+ (2x8) = 21
b) 251*(2x8) =16x16 = 256.
¢) 251%(2x1) =16x2 =32

d) 25 *(1x2) =32x2 =64
@25 * (2x8) =32x16=512.
48)If the following sequence of events was executed on a 4x4 memory block.
#1: Rd/Wr=0 (Write), Addr(l1lo)= 01, Data= 0101
#2: Rd/Wr=0 (Write), Addr(I110)= 00, Data= 1101 : =
#3: Rd/Wr=1 (Read ), Addr(l1lo)= 00 <= Wo l

#4: Rd/Wr=0 (Write), Addr(l1lo)= 01, Data= 1111 ,
#5: Rd/Wr=1 (Read ), Addr(I1le)= 00 | ol obet (I

What is the value that was read in #5 " Ao

a) 0101 -

b) 1111 o

-] 0000 i ._
() 1101 1= i

what value will be read if you set (Az Az Ao) =101.

N . AN 3 i 1
T ad L Wl
L IR R e S e
: '-'—":.:'."-":'-' R L = --..{‘;H-.
. L

—




, | ng four Boolean funet
gghlli-:s;i{ﬂ1 3:#}1 Cﬁt:%‘p‘: = E{d.ﬁ -?J ﬂﬂd Df.l‘._l—‘.:) li'nffﬁ:f 2y
5 mﬁoemnry specity the MEmory contents at es
b) 1 000
¢) 1111
d) 010]

¢) Non of the above

ons: Afxy.z) = ¥.(2.5.6)
). Considering the
ataddress 5" (101),.

32

: Cﬁpsidﬁr the four outputs F, F2 F
15 the input to the two DeMultiplexers)

a)
b)
c)
d)

)

Fo. (where E

It is impossible to have an

Only one output can be | at any time.

Only three outputs maximum can be | at any time

¥ output = 1 at any time.

Only two outputs maximum can be | at any time.

All four outputs can be 1 at any time.

33. The diagram shown next represents

a)
b)
c)

PLA

A

-l':'"i. 3
O

B
i
T :j

A
B
E

o0

PROM

FPGA |

T h |

PAL

Non of the above

¥ i .l
LA 8, e 3 S T LT

~
L

>

1
AN

=

_Il
et

34. The value (~53) 1o represented using 8 bits in 2's complement system would be

—

ﬁ{%ﬁl& h} i {FB} i ¢) 2B)is d) (CB) e e) Nonof the above

l.’.
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Question 6: Registers & Counters

(6 points)

Use the Universal Shift Register below to answer Q41-Q43

pfepl i1 Register = 5

PN Opuaiion ot

5 0 No change

0 1 Shift right ]
1 0 Shift Jeft

1 1 parallel load

41)To clear the register content we should:
a) Setboth SRin =1, SLin =1.
b) SetS1=0, So=0.
€) Set CLR' to Zero. — \nprereey Lo
d) Either one of a.b,c will work.
¢) None of the above.

42)What is the value in the USR (Q) after the following sequence 1s executed:
13t Clock: 51=1,__Su=1, HEF-BE=1QIG, SLin=1, SRin=1
a) Q:-Qo=1011
b) Qs-Qo= 1110
c) Qs-Qo=0101
@) Qs-Qo= 1010

n the USR (Q) after the following sequence is executed:
0 1ﬁiﬂ$ S}aﬁih=1,S‘Rin=1 L_.-'r;

g
W o ?:{v”\



