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/ 1.0btain the result of binary division: 11011101:60010001

BBK 32.973 A. 1101 B.10i0 C.1001 D.10101  E. 11101
. . X . . 1101 1000
K38 : ‘ True answer is: A. 1101 -10001101 :TAI
I 10101
Y18epiueRo 1 pekomer/ioBaro Vuenss Coserom YauBepcar ’ ' -mgggoz
mporokon M 1 or 01.09.2005 ¥ “HiBeperTeTa menn Cynciivana Nesmpers, -10001
0
2. A basic operation in digital system is
4 A. Addition B. Multiplication C. Conversion
K Complementing
H3nesa Jlapuca AJlercasnpoBHa E. Inter-register transfer operation
) True answer is: E. Inter-register transfer operation
K38 Mpoexruposanve uudy
POBEIX cieTeM. (O6pasubt TecToBEIX 3aanuit ¢ ‘ 3. The register’s content is:
pemmermayi).Kitawesa JLA. - Amaars, 2006-45c. N N N T B B B
‘ In BCD it represents:
A.846 B946 C.856 D.956 E.945
True answer is: A. 846 1000 - 8 in BCD
ISBN 9965-453-09-8 oy 01060 -4 in BCD
. 0110 - 6 in BCD
BBK 32.973 4. The truth table for AND gate is:
oA B’ c D E
x|y |F x|y |F x [Y]F x|y |F x|y |F
0010 0f{of|o 0410]1 0]011 01010
01110 011 }1 01 |1 01110 0141
1]0]0 11011 110 |1 11010 Lo |t
1j1 41 {11 11110 1110 1]110
are tr

True answeris: A.  Because AND gate true iff all inputs arc

5. The truth.table for XNOR gate is:

~ A B c D E
k 1404000000 x 1y |F x|y |F x|y |F x|y [F x|y |F
* 000906 5o 1] [(efolo] [@lol1] [efeltr]| [o]o]o
010 01 0 |1 |1 010 0111
ISBN 9965-453-09.8 1{0]0 1[0 |1 101 1]0][0 1[0t
© Kmsuena JLLA. 2006 HERE HENK 1110 1110 11110
© VamBepcHTeT HMerm ‘ True answer is: A.  Because XNOR gate trze if sum of inputs is even.
Cyneiimana Jlemupens, 2006 . .
6. The content of register when we enter 249 in BCD is:
<, [ATo 0 1 o [o |1 010 1 0 10 !
~ B To 1o 17 Jo Jo i _tfo Jo |t jo (0 10
f c 1o T1 To fo Jo o [t Jo |t jo o [1
D 0 0 1 1 0 1 0 0 1 0 0 0
E 0 0 1 0 [ 0 1 1 1 0 0 |

True answer is: A. 0010 0160 1001
| 224 -9
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7. Convert (127.4); to decimal:
A746 B.675 C.845 D.87.6

True answer is: E. 87.5

E.87.5
1*8242+8"+7*8"+4*8'=87.5
. ;’v’—‘ &. Conve:t (B65F)y6 to decimal:

Y A.35576 B.46687 C.35676
True answer is: B. 46687

D. 46587 E.45372
B(11)*16*+6*16>+5*16'+F(15)*16°=46687

; \)'/5". Conveit (0101710601101011.111100000110), to octal:
£.26155.7406 B.27153.7406 C.26351.7206 D.26143.6406 E.26153.7206
True apswer is: A, 26153.7406 010 110 001 101 011 . 111 100 000 110
2-6-1-5-3 .7-4-0-6

_ 10. Convert (601011000110)011); to hex:
oA 3B6C B.3C6B C.2C5B D.2B6C E.2C6B

True answer is: E. 2C6B 0010 1100 0110 1011

2 - C(12)- 6 - B(11)

\(// 11. Convert (673)g to binary:
A. 110101011 B. 111110011
Answer: C
Solution:

C.110111011  D. 110111100 E.1101110i0

To convert from radix r=8 to radix r=2 we should convert digit by digit as following: ( since 8

is 2° eack: digit of octal will have equivalent 3 bits of binary)

wd 7 (S

1y 11 o1

12.Coaver! (3A.6)6 to binary: |

A 1110100110 B. 1610100110 €. 1100100110 D. 1110010110 E. 1110101010
Answer: A
Solutior:

To convert from radix =16 to radix =2 we should convert digit by digit as following: ( since

l6i:§ each digit of hexadecimal will have equivalent 4 bits of binary)
L
wiil 1016 0110

A Y 13. £ small-scale integration (SSI) device contains

\}V A. thousands of B. From10 to 1000 C. More than 100
D.From 10to 10G  E. less than 10
£asver: E
S2'ation:

To > 2 8SI, device has 1o have less than 10 (0 to 9) gates in a single chip

gates in a single chip.

14 A very-large-scale integration (VLSI) device contains
A. thousands of - B. From10 to 1000 C. More than 100

y [.From 10t0 100, E. less than 10
raswer: A
Solution:
To be a VLSI, device has to have more than
s‘ngle chip

gates in a single chip.

A

one thousand or thousands ( 1000...) of gates ir: a

15. How many functions of 2 variables do you know? & 2 r
A.4 B.8 C.16 D.24 E.32 P

Answer: C £ -
Solution:

Number of functions of variables is defined by formula 27 . where n is number of variables.
Here we have n=2, so the number of functions is 16

16. The function F =3(0,1, 3, 4, 7). Expression of the function's complement is:

A.F =%(5, 6) B.F'=Y(2,5,6) C.F=Y(0,1.3.4,7)

D.F' =3%(0. 1,5, 6) E.F' =3(0, 2, 5, 6)

Answer: B

Solution:

To find the complement of F , we simply find missed numbers in interval of 0 to 7. We see
they are 2,5,6. F'=Y(2,5,6)

17.Number of functions of n variables can be determined according to the formula
A 27 B.2% c2 D.2” E.2™

Answer: A

Solution:

It is obvious, since it is formula - 2% (look question 15)

function.
E. AND

18. XY +X"Y is algebraic expression of
A.XOR B.XNOR -C.NOR D.NAND
Answer: A

Solution:

XY'+X'Y is the algebraic expression of XOR denoted by @
19.7400 is ICof

A.TTL B.ECL C.MOS
Answer: A

Solution:

7400 is IC of TTL family's NAND gate

logic family. )
D.CMOS E.I'L

20. 4000 is IC of logic family. )
A.TTL B.ECL C.MOS D.CMOS E.I'L
Answer: D

Solution:

4000 is IC of CMOS logic family
21. Typical voltage for IC TTL logic family for positive logic is for HIGH -___V, for LOW »
- V.

A.02,35 B.35,02 C.50 D.0,5 E.0,35

Answer: B :

Solution: . =

Typical voltage for TTL for positive logic is for HIGH is 3.5 V (as we say 1 =5 V)and for
LOW is 0.2V (as we say 0 = 0V)

22, Typical voltage for IC TTL logic family for negative logic is for HIGH - V, for LOW
- V.
A.02,35 B.35,02 C.50 D.0,5 E.0,35

Answer: A !
Solution:



Typicat voltage for TTL for negative logic is for HIGH is 0.2 V and for LOW is 3.5V

23. 14 pin TTL SSI chip can contain 3 input AND gates.
Al B.2 C.3 D.4 E.5

Answer: C

Solution:

1f chip has 14 pins, for VCC and GND one pin each is given so 12 pins left. 3 input AND gate

Las cne output so for gate fully with input and output 4-pins are needed. 12/4=3 so we can at
raost 3 3-input AND gates in 14 pin TTL chip

24. A encoder is a combinational circuit that

A. converts binary information from n input lines to a maximum of 2° unique output lines

B. has 27 (or less) unique input lines and n output lines

. seleats binary information from one of many input lines and direct it to a single output line

D. receives information on a single line and transmits this information on one of 2" possible
output lines

E. converts binary information from n input lines to m output lines
Answer: B

@H&oder ks a combinational circuit that has 2 (or less ) unique input lines and n output lines
examples: 74147,74148)

| 25. flip-flop gives us uncertainty if set and reset inputs have value ] at the same
time.

A. RS and clocked RS - B.RSorclockedRS C.D D, JK E.T

Because in RS when 1's are applied to both R and S inputs Q and Q' both will be 0's.
NOR gates produce 0's when at least one 1 is applied that both of outputs are 0's which
is not correct because outputs must be different ] 0 or 0 1. And in clocked RS with both

. R=1 xud $=1, the occurrence of a clock pulse causes both outputs to momentarily go to
When the pulse is removed, the state of the flip-flop is undetermined, either state may
“esult, depending on whether the set or reset input of the basic flip-flop remains 0 1
«nger the transition to 0 at the end of the pulse.

6. Waster-slave flip-flop consists of flip-flop(s).
A.: B.2 Ctlor2 D.3 E2o0r3

Master-slave flip-flop consists of two same flip-flops called RS. Output Q of the first
flip-flop connected to S input of the second flip-flop and output Q' in connected to R ﬂ

input of the second flip-flop.

24 synchronous sequential circuit is a system whose behavior
- depends upon the order in which its input signals change
. d%p_ends upon the order in which its input signals change and can be affected at any instant
of time .
©.. ¢an be defined from the knowledge of its signals
D. can be defined from the know

ledge of its signals at discrete instants of time
F. can be defined by sequence of pulses

b

£

Synchronous sequential lo

gic systems use fixed amplitudes such as voltage levels for the
binary signals. Synchron

ization is achieved by a timing device called a master-clock

generator which generates a periodic train of clock pulses. The clock pulses are

distributed throughout the system in such a way that memory elements are affected
only with

the arrival of the synchronization pulse. In practice, the c.lock pulses are applied into

AND gates together with the signals that specify the required change in memory
elements. . L :

The AND gate outputs can transmit signals only at instant which coincide with the
arrival

of clock pulses.

28. Power dissipation is

A. the power consumed by the gate . ,
B. the power consumed by the gate, which must be available from the power supply
C. the power consumed by the gate, which may be available from the power supply

D. the power emitted by the gate

E. the power emitted by the gate, which may be availablc for the gates of the next level

It must require power supply because this power is required to operate the gate.

29. A register is .

A. a group of storage cells suitable for holding information

B. a group of storage cells suitable for holding binary |qfonnat|on

C. a group of binary cells suitable for holding information ) .
D. a group of binary storage cells suitable for holding I?inary information
E. a group of binary cells suitable for processing information

Since one binary cell can store one bit a register of n cells can store any discrete
quantity of information that contain n bits.

30. A full subtractor is a circuit, that performs a subtraction —_ bl;!i:k"‘g
into account that a may have been borrowed by a significant stage.

A. sequential; of three; |; higher

B. sequential; between two; carry; higher

C. combinational; between two; 1; higher

D. combinational; of three; carry; lower

E. combinational; between two; 1; lower

y ithin a single IC
31. A rcad-only memory (ROM) is a device that includes within a single

package

A. the decoders and the OR gates

B. the decoder and the OR gates
C. the decoders and the OR gate

D. the decoders and the AND gates
E. the decoders and the NAND gates

Two connection between outputs of the decodel"' and the ingul!:’(;il; :hlel 8&?“‘“ can be
specified for each particular configuration by "programming

32. A decoder is a combinational circuit that i

A. converts binary information from n input lines to a maximum of 2° unique output

B res 27 lines and n output lines .
B. has 2" (or less) unique input lines and n o S o . .

C. selects I(Jinary i)nforrqnatiorl from one of many input lines and direct it to a single output line



o\

0

3 [. receives intormation on a single line and transmits this information on one of 2° possible
output lines

V" E. converts binary information from n input lines to m output lines
Their purpose is to generate the 2n (or less) minterms of n input variables.

33. Serial binary adder consists of

A. n full adders, connected in cascade, where n-number of digits for addition
B. n half adders, conmected in cascade, where n-number of digits for addition
C. n full adders and 2 storage device, where n-number of digits for addition

D. n half adders and a storage device, where n-number of digits for addition
E. one full adder and a storage device

Full adder is for addition of one pair of bits at a time and storage device is for storing

carry out, ‘

24. Noise margin is

A. the lirait of a noise voltage

B. the limit of a noise voltage, which may be present without impairing the operation of the

circuit

C. the limit of a noise voltage, which may be present without impairing the proper
operation of the circuit

D. the limit of voltage, which may be present without impairing the aperation of the circuit

E. the limit of voltage, which may be present without impairing the proper operation of the
circuit

There are two types: DC noise is caused by a drift in the voltage levels of a signal.
AC noise is a random pulse that may be created by other switching signals.

25. Couitier is

A. a ci-cait that goes through a prescribed sequence of states

b. a sequential circuit that goes through a prescribed sequence of states

C. a tircuit that goes through a prescribed sequence of states upon the application of pulses
L. le <-ccuit that goes through a prescribed sequence of states upon the application of input
pulze.

L. & s:qrential circuit that goes through a prescribed sequence of states upon the
£ppucaiion of input pulses

In a counter, the sequence of states may follow a binary count or any other sequence

of states. The input pulses, called count pulses, may be clock pulses or any external
source,

33 A ha'f-subtractor is a
difference.

£. sequential; three

E.. sequeniial; two

£.. combinational; two
T combinational; three
E. sequential or combinational; three

circuit, that subtracts bits and produces their

It has an output to specify if a 1
the refative magnitudes of x and y.

If x>=y, we have three possibilities: 0-0=0,1-0=1
1-1=0.If x<y, we have 0-1, and-it is

necessary to borrow a 1 from the next higher stage.

has been borrowed. To perform X-y, we have to check '

37.Chipis

A. integrated circuit . .

B. integrated circuit, containing transistors, diodes, rgsistors, capacitors

C. circuit, containing transistors, diodes, resistors, capacitors

D. integrated circuit, containing photo diodes and. opto couples

E. integrated circuit, containing transistors and dwc!cs . cted
That components called transistors, diodes, resistors, capacitors are interconnecte
inside the chip to form an electronic circuit.

38. Propagation delay is .

A. the average transition delay time for the signal to propagate from input to output
when the signals change in value .

B. the average transition delay time for the signal to propagate from input to output

C. the transition delay time for the signal to propagate from input to output ben the sianals
D. the transition delay time for the signal to propagate from input to output when the sig|
change in value . .

E. the average transition delay time for the signal to propagate from input of one gate to input
of the next gate

The signals through a gate take a certain amount of time to pr(_)pogatle from the inputs
to the outputs. This interval of time is defined as the propogation delay.

39. A demultiplexer is a combinational circuit that . . .
A. converts l?inary information from n input lines to a maximum of 2" unique output lines
B. has 2" (or less) unique input lines and n output Ime§ o . N
C. selects %)inury information from one of many input lines fmd direct IE toa snr;i!ee ::;gut line
D. receives information on a single line and transmits this information on

poseible output lines . . .
E. converts binary information from n input lines to m output lines

DUX works as decoder if E line is taken as a data input line. And it has selection lines
for direction of data.

40. A asynchronous sequential circuit is a system w:loiehl;;gzvior

A. depends upon the order in which its input signals .

B. de:ends n::zn the order in which its input signals change and can be affected at any
iy fi he knowledge of its signals

C. be defincd from the knowledge of its . . .

D. :aa: be defined from the knowledge of its signals at discrete instants of time

E. can be defined by sequence of pulses.

. . I the
Answer : There are two types of sequential circuits, and their cla}fﬂﬁ:ﬂ%;:e dgep'el:;igoc:r; he
times at which their inputs are observed and their internal sﬁ;estca natnc‘gf s The bebavior of ar
asynchronous sequential circuit depends upon inputs at any
continuous time in which the inputs chgnge.

41. Master-clock generator is

A. atiming device .

B. a timing device which generates a peﬂ?dl? pul§es oulses

C. a timing device which generates a periodic train of puls |

D. a timing device which generates a periodic train of clock pulses
E. a timing device which generates a train of clock pulscs



"45. Priory encoder establishes

+ 42. A shit register is a register which
. A. capable of shifting its binary information

B. cepable of shifting its binary information to the right

C. capable of shifting its binary information to the left

. eapable of shifting its binary information either to the right or to the left
E. capable of shifting its binary information either to the right and to the left

Def.: A vegister capable of shifting its stored bits laterally in one or both directions
is called a shifi register.

43. A bidirectional shift register is a register which

A. capable of shifting its binary information

B. capable of shifting its binary information to the right

C. capable of shifting its binary information to the left

D. cepable of shifting its binary information either to the right or to the left

E. capable of shifting its binary information either to the right and to the left

Def.: A register capable in one direction only is called wunidirectional shift register.
A register that can shift in both direction is called bidirectional shifi register.
44. Fuil adder forms , but half-adder forms

A. the sum of two bits, ... the sum of two bits and a previous carry.
B. the sum of two bits, .... the sum of two bitsand a carry

C. the sum of two bits, ... the sum of two bits and a present carry
D. the sum of two bits and a carry,... the sum of two bits

E. the sum of two bits and a previous carry, ... the sum of two bits

Answer : A half adder is an arithmetic that generates the sum of two binary digits.

A full adder is a combinational circuit that forms the arithmetic sum of three input
bits: two bits and carry. -

‘ to ensure that only the highest —priority
i.put line is encoded.

K. & priority B. a line priority C. An input priority
B. 2 _etout priority E. a general priority

Auszer: The operation of the priority encoder is such that if two or more inputs are equal to |
at the came time, the input having the highest priority takes precedence.

46. 4 maultiplexer is a combinational circuit that

A.convt‘.r:s binary information from n input lines to a maximum of 2° unique output lines
B. ha: 2" (or less) unique input lines and n output lines

'(;. selects binary information from one of many input lines and direct it to a single output
e

D. .'eceiyes information on a single line and transmits this information on one of 2” possible
output lines

E converts binary information from n input lines to m output lines

47. Parallel binary adder consists of

A. 2 full adders, connected in cascade, where n-number of digits for addition
n half adders; connected in cascade, where n-number of digits for addition
n full adders and a storage device, where n-number of digits for addition

n ha!f adders and a storage device, where n-number of digits for addition
one full adder and a storage device - :

meow

~

48. Fan-out specifies . . o ) i

A. the number of loads that the output of the gate can drive without impairment of.ns operation

B. the number of standard loads that the output of the gate can drive without impairment of its
operation . . . o .

C. the number of loads that the output of the gate can drive without impairment of its normal
operation . o

D. the number of standard loads that the output of the gate can drive without impairment
of its normal operation o L . )

E. the number of loads that the input of thc gate can drive without impairment of its operation

Def.: The fan-out of a subfamily is defined as the number of gate inputs of the same
subfamily that can be connccted to a single output without exceeding the current rating of the
gate.

49, Positive-logic NOR gate is the same as negative-logic gate.
A. OR B.NAND C.AND D.XOR E.XNOR

50. A majority gate is )

A. a circuit whose output is equal to 1 if the majority of the inputs are 1’s, otherwise the output
is0

B. a digital circuit whose output is equal to 1 if the majority of the inputs are 1’s,
otherwise the output is 0

C. a circuit whose output'is equal to 1 if the majority of the inputs are 1's

D. a digital circuit whose output is equal to 1 if the majority of the inputs are I’s

E. a digital circuit whose output is equal to 1 if the majority of the-inputs are 0°s, otherwise the
output is equal to 1

\;mnﬁcation of the Boolean function F= (A+B)'(A"+B’)’ toa min_imum number of

literals is: / / 2 // s
A.AB  B.0 C.A+B D.A E.B ‘
Answer : F=(A+B)'(A"+B’)" =(A'B")(AB)=(A'A ) (B'B)=(0) (0) = 0.

\/\/S}Simpliﬁcaﬁon of the function F(A,B,F,D) according to the map is:
¢ ¢

;T 1]
l 1
1
1 1 I ]| p
L L O

A.B'D+B'C’+A'CD’ B.B'D+B’C'+A'CD C.B'D+B'C+ACD’
D.B'D+B'C+A'C'D’ E.BD+B'C+A'CD

Solution : ’ ¢ C .
1
A i g
> b

F=BD'+B'C' + A'CD’ Answer: E




T

\Ji\.{:qmpaemen: of the function F(A,B,C,D) according to the map is:

e O |
[ 3

1 | 1

A. CD+AB+ BC’ B.C'D+AB+BC" C.CD+AB+B'C
L.C'D+AB+B'C  E.C'D+AB“++A’'BC’
Eolution : c C
,I_H ,,.'_L_\ B’
| 1
A A i
1|1 -
At
| N1 B’
D’ n

F = CD*AB+BC°'  Answer: A

fal ik
menﬁcanon of the function F(A,B,C,D) according to the map is:

1

X

—5e |

1

ABTHBE'C  B.BD+B'C’ C.D+B'C’ D.D+B'C’ E BD4BC

Solvda, ¢ C’ ‘ C

F = D+B°C Answer: C

l' ‘{v: i 1
?\/ Complement of the function F(A,B,Q,D}ﬁcording to the map is:
ReNed oL

aial
-~ l__ 1 \] 1 B
4gh 7 X_‘ i @ﬁ)
RN ] i
~ - v D ] 2 ] x ]
A. B+CD B.B+C'D C.B+CD D.BF€'D" E.B+CD
Soluticn : C C

v X /
\JY/Ilhat is the output of UTA in the figure?
| ,
b

a LD

F' = B+CD Answer: E

~ A\ 4
ﬁ}é plying tabulation method we can match with 0010:

5
AZTT010 B.0111 C.1110 D. o101 E. 1011

True answer is: A. 1010 In tabulation method only one digit may be
differ

0010 - 1010

57. Canonical form of a function’s representation can give us its level
implementation. e
Al B2 C.lor2 D.3 E.2or3

Answer: In canonical form,(product of sums or sum of products) can give us 2
level implementation

) K]
~

A XY B.X+Y C.(X+Y) D.X'+Y" E.(XY)
Answer: UIA is NAND gate, so NOT(X AND Y) = (XY)’

9, P{-upagation delay of NAND gate in the figure is 10ns, What is propagation delay of the
output F of the circuit?



00 RB.O1101  C.100l0  D.Ql110  E. 10001

{ s ‘ t/’?/l{é{ complement of binary number of 10011 is equal to:
2 it \ Wy 1

Answer: 1’s complement is inverse of number, change all 1's to 0's and vise versa.
P

T i
i LRI s
“ {530 n ﬂ)ﬁ b f
| L‘“H”j" : : o F | i 5. A magnitude comparator is a circuit, which determines whether
" ;_f‘” = e g il | o JJ___&;Q A, Combinational; A>B, A=B, or A<B.
| & o] < f B. Combinational; A>B, A=B, and A<B.
! e e o C. Sequential; A>B, A=B, or A<B.
‘ ﬁ“" b wen | t D. Sequential; A>B, A=B, and A<B.
l Lpf— . ‘ E. Combinational or sequential; A>B, A=B. or A<B.
| 1D = == ! Answer: A magnitude comparator is a combination circuit, which give result of
: = | comparison greater, smaller, or equal.
|
i = "\66] What statement is wrong?
Ad0ns  B.20ns  C.30ms  D.40ns  E.50ns ; A X+X=1 BX+0=X  C.X*I=X  D.X*X'=0 EX+I=X
Answer: in implementation above 3 levels so 3*10ns= 30ns “Answer: X+1=1
\.‘ /@Haw many levels of implementation the scheme in the figure has? \ 4 (hich function is in canonical form?
| ¥ -

[(AB+CD)(A'B+C'D) B.(ABC+C'D)A+E) C. (ABC+CD)(AE+BC)
! . (A+BE)(BC+DE) E. (A+B+C+D)( A"+B+ C'+D)

Answer: canonical form is product-of-sums

| i ™ el | \/
{ L", by i | 6??-.’ cc’ording to the trutir table function F, is equal to function
!. . ;]_DH | i .
i 0o | o ‘ X~ _[v Z F; I F, Fs Fy Fs Fo_ |
[ 2 B o 0o |0 0 1 I 1 1 1 o |
; - ‘ 0 0 I 8 1 0 0 0 0 |
; o 0 | 0 | [ 0 i ] i

Ly \ : 0 |1 | 0 0 [0 0 i 0

i) g 16 0 T A & AN

| Levels: 1 ! . i 0 1 1 1 1 i i -
B | ] i 0 R 1 1 1 W
A7 3.2 €3 D.4 B.5 I To o 0 0 0 0 |
‘Ci/\.'ﬁ“nic'h function is in its standard form? AFi=F B.Fi=F; C.¥=Fs D F=F E F=F

A, AFBIC+D)  B.A+BC C. (AB+ CDYA+C D. (A+BY(CD+AB’
E.(A'B"CD)(AB+C'D) e (ARl )

Answer: standard form is product-of-sums or sums-of-products 2/?9. Simplification of the Boolean function F=BC+AC’+AB+BCD to a minimum number of
literals gives us:

8 Wk . ey,
&2 }“ ave got the map: . A, RCHAC B.B+AC C.BC+A D.BC+AB E.BC+AC . ¢
2 §_‘ l ] X X -TL Solution: function F=BC+AC+AB+BCD on Karnaugh map is
et AP (U S ——— represented as: I P,
Bt ¢ Where it may be simplifies as BC+AC’ 1 11
Simplified funcrion is equal to: VT 1
B BACE G D. A*AC E.B+BC T s -
€3\ Multiplication of two binary numbers (1 and § e | [ O R o 3¢
G i < ¥ L e el ]
Ao10 B0t ¢ ot Dol g e bi ( Ll ] Ly | § = '
L Y v  Egllool: 1 9
g
+11
1001 s




0] Phe Boolear, function l:. for the following'circuit is equal-z\o:‘r P’ p f }

N 1Y ]!

A7
o)

A

¥0
P>

Da

\}‘ A Q\\‘b‘
5%

C.(A+C)(B'+C) D.C

W

Erﬁ :D“*"

A. (A+B)(B+C)

B. (A+B)(B"+C) E.B+C
Soluticn: inputs for AND gate of F1 are (B+C) and inverted (A’B), result: (A+B’)(B+C)

71. Wiet fragrent corresponds to definition of the Gray code?
A B C

b

— DD
P 1% PO POY P2 IR
O|—=IO |~ D] ™

—|=fo]|ole] <o
o|=|~|o|lo] «|m

bt |yt [t D [ |

o o O]

—|o|ojoo| *

(=10 I Ll [=1E=1 B

lolo|—|~lo| =
—|lo|~lo|lol m

X
0
1
1
i
1

—lo|-o|o] ™

I I I
it |t | o | = | D]

Solutior: Gray code is binary coding system where each ‘successive binary string within the
coas changes by only 1 bit.

72. Bizary subtraction of 10011010-00110110 gives us:

AL 1501000 B. 1000100 C. 01100100 D. 10100100 E. 11000100
Solation: 10011010 where 1 may be borrowed from next-more-significant
columa. _ 00110110

01100100 When it borrows from its left, it increases by 2.

73. Subt.action (345)s-(256)g gives us:
A.57 E.66 C.56 D.156 E.67

f.’-)luﬂon: Subtraction of octal numbers is similar to decimal subtraction except that, when you
corrow 1 from the left, the borrower increases in value by 8. in this example, we cannot
§gbt.mnt 6 from 5, so the 5 borrows 1 from 4. This changes 4 to 3, and 5 increases in value by §
{“+8=13). Now, 13-6=7, and 5 cannot be subtracted from 3, 3 borrows 1 from higher

significant digit (3+8=11), then 11-5=6, remains 2-2=0; result: 67.

74. A feedback path is a connection from the output of one gate. To

———

A. the output of a second gate B the input of a second gate

C. the input of a second gate that forms part of the input to the first gate
D. the input of a second gate that forms part of the input to the second gate
E. the output of a second gate that forms part of the input to the first gate

75. A code converter is a circuit that

A. makes the several systems compatible

B. makes the two systems compatible

C. makes the two systems compatible even though each uses a different binary code
D. makes the two systems compatible even though each uses different codes

E. makes the several systems compatible even though each uses different binary codes

76. The 15°s complement of (AB6)y6 is equal to
A, 348 B.349 C.439 D.538 E.549

Solution: Easiest solution is to subtract digit from “15”: (15-6)=9, (15-B)=(15-11)=4,
(15-A)=(15-10)=5. result: 549

77. A combinational circuit consists of

A. input and output variables

B. logic gates

C. logic gates with feedback

D. input variables, logic gates, and output variables

E. input variables, logic gates with feedback, and output variables

78. A binary parallel adder is a digital function that produces:
A. the sum of two binary numbers

B. the arithmetic sum of two binary numbers

C. the sum of two binary numbers in parallel

D. the arithmetic sum of two binary numbers in parallel
E. the sum of two binary numbers and carry in parallel

79. What are don’t care conditions for the function F=A"B'C’'D+A'BC+AB'C if its
simplification gives us F=A"C+B'C+A’B"?

A.d=A'B+A'D B.d=A'C’'+A'D C.d=A'B'C+A'B'D’ <
D.d=A'B'C+tAD  E.d=A’B'C+A'BD’ -
Fa RS -
Solution: function r il S I TN
ol x F=A’B'C'D+A’BC+AB'C is represented as =TT
{And simplified form F=A'C+B'C+A’B’
7771 * Don’t care conditions » [ e
A~ ! Una?
s

3
80. Subtracﬁ)on D7-A8 in hex gives us:
A.3E B.2D C.3D D.2F E.3F

Solution: Subtraction of hexadecimal numbers is similar to decimal subtraction except tha
when you borrow 1 from the left, the borrower increases in value by 16.

t,
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21, The following circuit can be implemented with NAND gates (all normal and
complemented inputs are available).

A
g

£.1 E2 L3 D.4 ES

Solution: equation of the circuit is AB+C, taking into consideration that complementing inputs

&i¢ avaiizbie, our equation is equivalent to [(AB)’.C’J", where first NAND gate in ()-braces,
tne secoid is in [J-brackets,

§2. This circuit is

A. full-adder  B. Half-adder  C. Full-subtractor  D. Half-subtractor
E. none of the above mentioned

#3If £.=", B=1.C=0, F) and F; equals to respectively.
A.14L,0 BO 1 CI,I__D.0,0 E.lor0,10r0
| O ,

Sol‘ucf\iom According to the circuit FI= (A’B)(B+C) or (A+B")(B4C), and F2= (B+C)(B*+C)
c. (]

By 15:lying the given inputs you gain ] and 0 respectively.

21 A parity generator is a circuit, that
A receives the parlty_bit . B. receives the parity bit from the transmitter
- geacrates the parity bit in the transmitter D. generates the parity bit

C
T. generates the pa'rity bit for the transmitter

Colution: -

The parity_ system adc}s an extra bit to the digital information being transmitted. The parity
ceneraior is the circuit that creates the parity bit. So, the answer is C.

$5. A parity checker is a circuit, that

/. secives the parity bit
. bert the parity it
L. cl.ect: the parity in the receiver

B. receives the parity bit fr-m e transmitter
D. check the parity bit in tiic iznsmitter

Soluzien:

“he pasity system adds an extra bit to the digital information being transmittexi O e
receiviag end, a parity checker determines if the result is of the right parity. So, the answer is
E.

.

&4, A paiity bit is an extra bit included with

A. a binary message to make the number of 1°s cither odd or even
B a birary message to make the number of 0°s either odd or even

C a message to make the number of 1°s either odd or even

[: & bir.ary message to make the number of 1°s odd

E a birary message 1o make the number of I’s even

Solulicn:
Fere i i3 obvious that answer is A.

v7. Tne cperator is called unary operator.
+#.XIR B.AND C.OR D.XNOR E.NOT

Solution:
ANE:, OR are binary operators. But NOT is unary operator.

§8. Tas operator is called binary operator.
A.XGR B.buffer C.OR D.XNOR E.NOT

§9. Operation OR can be represented by NAND gate(s).
A1 B2 Cilor2 D.3 E.2o0r3

Solution:

First NAND gate we use to take the complement of first input. Second NAND gate we use to
taks ihe compiement of second input. And third NAND gate we use to take NAND of two
complerznted inputs. Then result will be OR.

€. Opseration AND can be represented by NOR gate(s).
.0 B2 Clor2 D.3 E.20r3

Solution:

First NOR gate we use to take the complement of first input. Second NOR gate we use to take
“:e complement of second input, And third NOR gate we use to take NOR of two
wonplevented inputs. Then result will be AND.

(. For priority encoder we have got input lines Dy, D2, and Ds active simultaneously. In such
case ontput signal will be corresponded to ... .
A.Dy B.D, €C.Ds D.DjorD; E.DzorDs

Sobulicn-
Pricrity zncoder means that if more than one decimal number is input, the highest numeric
input bze oriority and will be encoded to the output.




3, V/hai output of 1 ¥4 demultiplexer will be chosen
.7 selacticn linez AB=10?

D B.Do

Solution:

AB=00-> D¢
AB=0l > Dy
AB=10-> D,
AB={1 2> D;

D.D; E. any of them

. e !
: o e
) [

S - I
w0 G -
R
. 3
"ﬁlzﬁ\‘. 2 1
A B

93. What will the output signal of 4*1 multiplexer be if selection lines $1Se=11?

A. lo B. |1

Solution:

S1Se=00 = |o
S$iSe=G1=> 1
5|Sa='0 > lz
SISl S 13

D.I; E.anyofthem

94. Wi.at will the output signal of 4*1 multiplexer be if selection lines S1So=007?

Al BI, C1L

Solution:

£8=01>1,

£|So=l0 > lz

8Se=11>1;

S| SQ=00 2> ]o

D.Is

E. any of them

A }
,j TR : 3
CATomux Y7
.:‘; A N ‘i :n ’ | i
l i Al C.l; D.li E.aryofthem
Solaticn:
51S0=00 > |y
SiSo=Cl =1,
SiSe=10=> |3
SiSo=11 =213
¢5. For cdd-parity checker the error is in the FOw.
# of row Four-bits received Parity-error check
X y Z p C
1 0 G 0 1 0
Z 0 1 0 0 0
3 i [4 | 1 0
4 _Tol o 1 1 1 1
s |1 ] 1 0 0 ]
Al B.2 C.3 D4 E.5
Solution:
Farity-ervor check gives | when it finds error.
7. For ¢ ven-parity checker the errorisinthe ____ row.
¥ of row Four-biis received Parity-error check
X y Z P C
1 0 0 0 0 0
z 0 i 0 I 0
3 i 0 1 0 0
4 1] ¢ 1 i 0
5 1 1 1 0 1
. B.2 C.3 D.4 ES
Solwtion:

Farity-error cheek gives 1 when it finds error.

&8, An algoritira is



A. a sci of steps to obtain the result
B. a procedure to obtain the result

C. a procedure thar specifies a set of steps

D a procedure that specifies a finite set of steps which, if followed, give the solution of tLe

problzm

E. a procadurs that specifies a set of steps which, if followed, give the solution of the problem

Coluticn:

£n algorithm is a procedure that specifies a finite set of steps which, if followsd, give the

solution ¢f the problem.

©9. A multiplexer is called a data selector, since it selects
A. inputs and steers the binary information to the outputs

E. one of many inputs and steers the binary information to the output line

C. one of meny inputs and steers the binary information to the outputs
D. inpuits and steers the binary information to the output line

E. one of many inputs and steers the binary information to many of the outputs

Solution:
A multiplexer is called a data selector,
information to tiie output line,

since it selects one of many inputs ard steers the binary

100. MUX ca- realize function(s).

Al B.2 C.3 D.4

Solasion:

Because it selects one of many inputs and steers the binary information to the output fine.

E. any number of

10!. For BCD addition for correction we add

‘A. 100t B. 0110 C. 1100

For BCD addition for correction we

D. 0101 E none of them

add 0110 to pass through unused states

10,1:,72,13,14,15 total 6 unused states.

102, Tri: is characteristic table of flip-flop.

A.RS  B.set-ddminate RS C.D

Q(i+])
0 0 [¢0)
0 1 0
] 0 ]
1 1 ?
D.JK E.T

The following is the characteristic table of RS flip-flop by definition

103. This is excitation table of

flip-flop.

9]0]
0

Q (t+1)
i 0

—- -

0

0

1

(!
|
1
x

X

0

£.R0 0 B.sst Conmaate RS C.

D D. JK

E.T

~he icllz wing is the excitation table of RS flip-flop by definition

{04, Whzt state sequence for Q(t+1) is correct?

Q (t+1)

=l

—o|=o|R~

AL QM7 B 1,02 Q)

C. Q). 0,1,Q°() D.Q(1). 0.1.1 E.Q(1).0.1.0

The 1) at J=0,K=0 is Q(t) (no change) , at J=0 K=1 it is O(reset) , J=1 K=0 it is 1(set)

aad

J=1 i=1 it is Q’(t) so the sequence will be Q(1),0,1,Q’(t).

105, What state sequence for input S is correct?

QY | Q@+ S R |
0 [ X
0 i 0
1 0 | d 1
1 1] N 0
£.9:.0.0 B.OLLX C 100X D.0101 E.0,10X

Using excitation table for SR flip-flop we can easily see that sequence for S will be 0,1,0,x

6. What stale sequence for input J is correct?

QW | Q) J K
0 0 X
0 1 X
1 0 i
1 1 0
#.0,i.LX B.0,1LXX C.1,00X D.X,0,1,0 E.0,1,0.X

Using excitation table for JK flip-flop we can easily see that the sequence for input is

O,1,x x

197. A cet-dominate flip-flop differs from a conventional one in that an attempt to
_ results'in

the flip-flop.



A.JK, simultaneously set and reset, setting

B.JK, setandreset,  setting

C/RS, simultaneously set and reset, setting
RS, setand reset, setting

E. RS, simuitaneously set and reset,  resetting

‘o

Ry definition Set Dominate flip-flop differs from conventional SR one in that an attempt
tu simultaneously set and reset result in setting the flip-flop

108, Next state of flip-flop is a function of
A. present state
B. Present state and the inputs
C. the inputs and the type of flip-flop used
D). Present state and the type of flip-flop used
~she inputs, the present state and the type of flip-flop used

Next state of flip-flop depends on the inputs the present state and the type of flip-flop
used

109. Tre state diagram of the sequential circuit
A. consists of cizcles and lines
E:. is another view of the state table
%\is araphical representation of the state table
. contains additional information about sequential circuit
E. shows only present state of the sequential circuit

The state diagram by definition is graphical representati-on of state table

110. A state équation of the sequential circuitis
A. ar expression to describe next state of the circuit
B. ar. etpression to describe present state of the circuit
a Soolean function that specifies the present state conditions :
» 3aoiean function that specifies the present state conditions that make the next state equal
to

E. a Bcc:ean function that specifies the next state conditions that make the present state equal
01

A. state equation of the sequential circuit a Boolean function that specifies the present
staze conditions that make the next state equal to 1

111. Function # corresponds to function NOR of 3 variables.

X Y Z F t Fz F: F( FS
Q0 0 0 "0 0 0 0 1
0 0 \ 0 0 1 1 0"
0 1 0 0 0 1 1 0
0 1 i 1 1 ] i i

1 0 0 0 1 1 | 0
1 1] 1 1 ] 1 0 0
! | 0 1 | 1 0 Q
] 1 1 1 ] 1 1 0
FYOED2 2.3 D4 ES
Functizk #5 corvesponds to function NOR of 3 variables by truth table
b y z
0 0 1
0 1 0
1 0 0
1 1 0
qi 112, What is the state equation for B(t+1) for the state table below?
Present state Next state
X=0 X=1
A B A B A B
[ 0 0 1! 1 [1]
0 1. 1 0 0 0
! 0. 0 0 0 0
i 1 0 1 1 1

A.B{t+)=ABX  B.B(t+1)=ABX+ABX’  C.B(t+])=ABX+A'(B+X’)
D.Bi+D=A'B'X'  (E. B(t+1)=A’B'X+AB

For the state table the present equation is B(t+1)=A’B’X’+AB
We have 000,110,111, then by map we find equation

1

113, Stat= equation for A flip-flop is A(t+1)=AB+A’B’. Define correct state table for A.

Present state ) Next state of A
i 2 3 4 5

£ B X=0 | X=1 | X=0 =1 1 X=0 | X=1 [X=0 |X=1]X=0 [X=}
& 0 i 0 |1 0 0 0 1 0 1 1

G | | 0 1 0 1 0 0 0 0 0

| 0 0 0 1 0 1 0 0 0 0 0

! i 0 1 0 1 0 1 0 1 1
A.columal  B.Column2 C. Column3 D. Column 4(Ecolumn 5

State equation for A flip-flop is A(t+1)=AB+A’B’ and correct state table is column 5.

We have following sequence of numbers 000,110,001,111 and then use the map
1 11 o

1 1

'




v 14, Direct preset input of flip-flop is used

/.. to sat the fip-flop to an initial state  B. to set the flip-flop

C. to set the flip-flop asynchronously

L. to s=t the fiip-flop asynchronously during clock pulse occurrence

@to set the fip-flop asynchronously on a positive (or negative) value of the input signal

Lirect preset input of flip-flop is used for setting asynchronously, they affect on a
positive(or negative) value of the input signal without the need of clock pulse, useful for
Lringing alt flip-flops to an initial state prior to their clocked operation.

115. Direct clear input of flip-flop is used
A. to clear the flip-flop to an initial state  B. to clear the flip-flop
C. to ciear the fiip-flop asynchronously
. to clear the flip-flop asynchronously during clock pulse occurrence
ém ciear the flip-flop asynchronously on a positive (or negative) value of the input signal

Direct clear input of flip-flop is used for setting asynchronously, they affect on a

positive(or negative) value of the input signal without the need of clock pulse, useful for
yringing all flip-flops to an initial state prior to their clocked operation

116, Hows mauy options to gain state 11 will the circuit with the state table below have?

Present state Next state |

: X=0 X=1 i
A B A B A B
0 0 0 1 | 1
) 1 1 0 0 0
1 0 0 0o ' 0 0
! 1 0 11 0

@ B.2 C.3 D.4 E.5
1 op ict. t0 gain 11 we see from table 00->11 when x=1
117. 225 stor has got 4 strips on its case. They are situated from the lefi to the right in such

- va:low, blue, red, golden. What is the rpmjpal value of resistance?
B. 1kQ C.330Q { D.46kQ E. 10kQ

Fozus the table yellow, blue, red and golden means 4.6 kQ

117, Value of resistance is 47 kQ, It means that the first three strips on the resistance case (in
whole the case has got 4 strips) are: -

A red, green, red B. Red, brown, black @/ ellow, violet, orange

T . yellow, black, brown E. brown, black, orange !

Fror: the table yellow, violet and orange make 47 kQ.

i 19. Precent state of the flip-flops AB=00. Sequence of inputs is x=1,1,0. What will be the
szquetice of next states of the circuit with the state table below?

Present state Next state
X=0 . X=I|
A B A B A ki
) 0 0 1 1 i
i 1 1 0 0 o
] 0 0 0 i) Q
1 1 0 1 1 {
£.05,6091  B.10,00,01 C. 11.10,00 D.10,00,60 E. 00.01,01
Present state 00 -> 11
11->10
10> 00

Lnswer . C) 11,10,00

120. It needs to convert JK flip-flop into D flip-flop. For this purpose we must

A. connect J and K inputs together  B. Use inverter for J input

C. us= inverter for K input

D. use }nverter for J ipput and connect inverter’s input with K input
se inverter for K input and connect inverter’s input with J input

To coavert D flip-flop into JK first use inverter for K in
with J input
Answer: E

put Qhen connect inverter’s input

121. For the state table below define the values of T4, column.

Al Al Tai Tao
0 0 1
0 1 1
T 0 1
! 1 1

! A]
A101,0 (BD101 C.1,001 D.0LLO  E. 11,00

By the excitation table of T flip_flop
00->0

01->1

11->0

10->1
£ nswer: B) 6,1,0,1

122, How many levels of jmplementation the combinational part of the circuit below has?
A0 B.2 C D. 4 E.5



(o] g
; N
|
\p g

4

—_—

Sinee the electrical signal passes through 3 gates the levels of implementation are 3
Answer: C) 3

123. We have got function F (A,B,C). We want to implement it with multiplexer. If selection
lines are A and B the table for expansion on C is:

A B
o I !2 I3 Io l! l2 |3
cCio 411213 clo |t [415
C |4 5 1¢ |7 C 2131617
©) 0
i [hil] ] lojhi (121
C v 12 1416 Ci0j1121]6
LC 31517 C 13 5 {7
E ‘ .
]o l| lz 13
T3 (11316
C {214 (57
Ii se’zction lines A and B then the expansion table for Cis
C
Is I ) 9 Iy
Loy 0 2 4 6
C 1 3 5 7
Answer: C

124. What function is implemented with multiplexer?

A. F(A,B,C)=E(2,3,5.6)

C. F(A,B,C)=2(2.3,5.7)

D.F(A,B,C)=2(2.3.6,7)

E. F(A,B,C)=X(1.3,5.7)

@FABO=E(1356)

The selection lines are B and C. So we usc expansion table for A

" L1y 1 | B | O
A 0 1 2 13
A 4 5 16 7
0 1 A A’ -
From the tablg we can see F(A,B,C)=X(1,3,5,7)
Answer: E 5

125. The two sequeniial circuits are said to be equivalent if

~. identical input sequences are applied to the two circuits
jdentical input sequences are applied to the two circuits and identical outputs occur for all
input sequences
C. ideatical outputs occur for all input sequences
D. irput and output sequences are equal
E. al: ebcve statements are wrong

Definition: identical circuits apply identical input sequences and identical outputs occur
for all input sequences ’

126. To multiply B3B2B,Bg by A2A Ay it needs to use 4-bit parallel full-adders.

Al . C.3 D.4 E.S .

To multiply 2 4 bit parallel full-adders are needed. Because we multiply 2 sequences with
maxin:um 4 bit digits

r:: For the circuit with the state table below we used D flip-flops. Show the sequence of next
siates cf flip-flop A if Da=AX+BX, if X=1.

£.005°  B.1,0,0.0 @,1,1,1 D.0,0,00 E.0,1,1,0

For X=1 DA=AX+BX.

AB D,
co o0
¢G1 1
10 1
111
Next state Output
Present state
X=0 =1 X=0 X=1
cA B A B A B Y Y
0 J 0 0 1 0 0
0 1 0 0 1 1 0
1 0 0 0 0 1 0
i } 0 0 0 1 0
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. v. - equation for D flip-flop for the circuit liclow?

A A+X

B. A®X
ABXDY

. XY
E. X®YGA

First A®X. Then signal goes to the next XOR and XOR with A

”

.
R :)
) i

A

o o} T

W. What is the state equation for D flip-flop tor the circuit below?
i
L

]
)

A.A+X

3. A®X
CAOX®Y

D. XeY
E.X®YRA

For D lip-flop state and input equations arc same AGXOY

WI. What is K., inzut equation for the circuit below? K = L

The iaput of the K, is the output of Kp

%jﬁ&is the state of ABC for the circuit below after the third count pulse if the initial state
\Slas J ' .

A

mo ofw

>
=

- >

A.100
B.101
oo
D. 111
E. 011

101
110

- 33, For dqiz tebie beiow the sequence for J, is
S RGXAA 00 BY00.LXX X C0,1LX,0,1LX D.XX, LXXD E I

Court ssquence Flip-flop inputs
A B C J A KA J B Ka J(.‘ KC
1] 0 0 X 0 X ] X
9 ¢ 1 X 1 X X 1
] 1 0 X X 1 0 X
! 0 0 0 0 X 1 X
! 0 1 0 1 X X !

i 0 i X 1 0 X

By the excitation table of JK flip-flop

- e D
O = OO
XNN—ock—:

t34. What statement is correct?
A. Numbzr of different functions of two variables is equal to 8.
@>When the number of variables in a function is odd, the minterms with an even number of 0°s
are the same as the minterms with an odd number of 1’s.
C. NOT is a binary operator )
D. Tabulation method is not applicable for functions of 4 variables
E. Decoder with enable can be used as multiplexer

Definition: When the number of variables in a function is odd, the minterms with an

evea number of 0°s are the same as the minterms with an odd number of 1°s

135. The transfer a new information into register is called

) of register.
A.triggering B, Loading C.Set D. Reset

\y» E. none of above mentioned
Definition: Always the transfer of new information into register is called Loading of
register )

. 136. A digital system is said to operate in when information is transferred and
\Y/’ one bit at a time. The content of one register is transferred to another by
the bits from one register to the other.
A. a serizl mcde ....manipulated .... loading
WA parzilel mode ..... manipulated ....shifting
seriel mode ....manipulated .... shifting

‘. a serial mode ....shifted .... loading
E. a parallel mode ....shifted .... Loading




Definition: A digital system is said to operate in a serial mode when information is
transferred and manipulated one bit at a time. The content of one register is transferred
to another by shifting the bits from one register to another.

137. The content of a 4-bit shift register is initially 1101. The register is shified 6 times to tl}c
right, with the serial input being 101101. What is the content of the register after the first shift?
A.0101 B.1100 C.1110 D.1101 E.1010

A 4-bit shift register is initially 1101.It is shifted to the right by the serial input 101101
The content of register after the first shift will be 1110 because

whos
=alilo]

138. How many flip-flops must be complemented in a 10-bit binary ripple counter to reach the
next count after 01111111112
A.2 B.4 C.6 D.8 E. 10

To reach the next count of 10-bit binary ripple counter with the 0111111111 state we
have to add 1 to this count so,
The count 0111111111
Next state 1
Result 1000000000
The data changed to complement it means that the 10 flip-flops must be complemented.

139. A flip-flop has a 20-ns delay from the time its CP input goes from 1 to 0 to the time the
output is complemented. What is the maximum delay in a 10-bit binary ripple counter that uses
these flip-flops? What is the maximum frequency the counter can operate at reliably?
A.5MHz B.6.25MHz  C.8.33 MHz D. 10 MHz E. 12.25 MHz

Since the flip-flop has 20-ns delay from the time its CP inputs goes from 1 to 0 .The
maximum delay in al0-bit binary ripple counter is

From the formula:

T=1/F and the result is 1/ (20-us * 10) equals to SMHz

140. What types of operation bidirectional shift register with parallel load has?
A. shift right, parallel load B. shift left, parallel load

C. shift right, shift left, parallel load  D. Complement, no change

E. shift right, shift left, parallel load, no change

Table 7-2 Function table for the bidirectional register

Mode Control Register operation
S1 SO
0 0 No change
0 1 Shift Fight
1 0 Shift Left
1 1

Parallel Load

141. The circu.t below can count .
Foup Eodowa Coupanddown D.None E. Itis not a counter

I T
| A Az As Ay
) '
i | B
t ; ----t H ~; e I—‘I [v] ! —T ;)—; ! '—*:l (O ‘t i
1t | ‘l 1— K _| 1 —-1 K ! 11—k '
oM pedsy __I ) 1 i ;
- QR { - QR
FIRC KRG HINC HIKC

This circuit counts up, because the ontputs are tnken from Q, not from the Q.

14Z. ir what case the circuit below can count down?

A. if the outputs aie taken from the complement terminals Q' of all flip-flops
B. if 'we apply 1°s to all J inputs

C. if we apply C’s to all J inputs

D. if we apply 1's to ail K inputs

E.ifwe=zpply ¢’s to all K inputs

BRC FIXC FINC

1¥ the outputs are taken from the Q’, this mean that the circuit counts down!!!

43, e circuit below can count from to .
P09 B.0...1600 C.0...100 D.0...999 E.0...9
Q) (I) 1Q1 Qs 41Q:Q, Q:Q4Q:Q,

= count pulse

This circuit counts from 0 to 999. (0...999)

Because it is a BCD counter, let me remind you that the BCD Counter starts fo count
from 4060 to 1001 it are same as the decimal number representation. Since there are
three counters we can see it like a first (most significan{) counter as (data)*10°2 + second
as (datn)*10°1 + third (least significant) as (data)*10°0

144, Fiv: tiag-point repiesentation of numbers needs registers.
o | B.2 C.3 D.lor2 E.20r3

Gedintzicny; Fioating number representation can be shown by 2 registers.




145. The XOR microoperation can be used 1o bits-of a register.
A.set B.clear C.selectively set D. Selectively clear (€ selectively complement

The XOR micro operation can be used to selectively complement. Let us see the truth

table:
ABAXORB if we XOR data with 0 it gives 0 else with 1 it gives 1
00 0
01 1
1) S |
11 0

146. The OR microoperation can be used to bits of a register. '
A.set B.clear{ 9; selectively set  D. Selectively clear E. sclectively complement |

By definition OR micro operation can be used to selectively set bits of a register |
147. NOR is dual to ~ e
A.XOR B.XNOR C.NOR \‘D:/NAND E. AND

NOR is dual to NAND by definition

(. 148, OR is complement to S|
A.XOR B.XNOR (_C/NOR  D.NAND E. AND

Answer: OR is complement to NOR by definition

A B OR A B NOR
0 0 0 0 0 1
0 1 0 0 1 1
1 0 0 1 0 1
& CO | 1 1 1 0
|
149. A buffer produces the function.

A.complement  B.dual » Cltransfer D.inhibition E. implication
Answer: A buffer by definition produces the transfer function

150.Inverter can have __input ().
&1) B2 C.3 D4  EAlotof

(\ﬁnswcr: An inverter by definition can have only one input

i
3
13). Duality principle states that every algebraic expression

- remains valid if the operators and identity elements are changed.
B. remains valid if the operators and identity elements are interchanged.

C. deducible from the postulates of Boolean algebra remains valid if the operators and identity

lements are changed.
(. deducible from the postulates of Boolean algebra remains valid if the operators and identity
clements are interchanged.
E.deducible from the postulates of Boolean algebra remains valid if the operators are changed.

_Au.swcr.- By definition duality principle states that every algebraic expression deducible
from the postulates of Boolean algebra remains valid if the operators arc interehaneed
; =

p ==
i bl}.)-;f"a.;__-es Vi, Vo, Vi in the scheme below equal to respectivet .

—

) I
4 [ i R
- | | :
| L-j 5 : 45V ’i I !

\

A43V.0,0 B.0,43V.0 C.43V.43V,0 D.0.0,0 E43V,043V
Answei Since D1 reverse biased the +5V will not go through it so the Vy will be 0V. Ds is
farward biased the +5V will pass through it and since the voltage gone (0.7V) of diode .

The V; will be 4.3 V., V, is directly connected to ground so the voltage on it will be equal
to OV,

{ =
& \ijDi*!crw many states has the switch got?
/)_ / A E2:C.3 D4 ES

ﬂ' 2 Answer : The switch by definition has got two states which are ON and OFF.

foirm

f ). Ci54 What can you say about state of diodes I, 2, 3 in the picture?

0T B

. forward, reverse, forward D. Reverse, reverse, forward

E. forwarg, forward, reverse

Answer: Since anode voltage of D, is less than cathode voltage .the diode is reverse
Liased, D, has on it is anode voltage bigger than on it is cathode, so the diode is forward
Liaseg. D; is also forward biased because it is anode is connected to V. and it is cathode
is on ground.

155, Antziyze the information. Fill in the gaps.
Anods voltage is +5V, cathode V is +3V. The dicde is . Anode voltage is -3V, cathode-

£ Ve 2% . 5
" (¢ E-s¥UThadiode is



E- . - * e PR E T E

A.ON,ON B.OFF.OFF C.ON,OFF D.OFF,ON E. float, float

—
1 Answer: If anode voltage of diode is +5V and it is cathode voltage is +3V it is forward ponot Jﬂ} 1: [n the gaps in the text: to turn on an NPN transistor, a voltave is applied to the
biased so the diode is ON. But if voltage on anode of diode is -5V and on cathode is -3V AR e wansistor is lurned on, its collector-to-emitter becomes a
the diode is reverse biased because voltage on anede is less than veltage on cathode. So ' L €, oase, short  B. positive, base, short  C. negative, emitier. oper,
the diode is OFF. b, pesitive, eritter, short E. positive, emitter. open

!

!>y the definition {o turn on NPN transistor a positive voltage must be applied to the base.
156, Forward bias means that for diode , Then :ransistor will be ON and short circuit will appear.

'& ~anode voltage is more positive than its cathode one
l' B. anode voltage is equal to or is more negative than its cathode one
C. anode voltage is positive  D. anode voltage is negative " Bipolar transistor has:
E. anode voltage is more negative than its cathode one (2 R . | s-a-junction  B. 2 p-n-junctions C. 3 p-n-junctions

[‘ ! 2 2, or3 p-n-junctions E. any number of p-n-junctions
Answer: By definition forward bias means that for dicde anode voltage is more positive
than it is cathode one. Ey -1 tion Bipolar transistor has 2 p-n junctions.

. l % r the circuit below if VA=5V V=0V Dy is , Dyis , and LEDg g \ ‘ o ie clieuit b»hw if Vao=0 V=0 transistor To is___, transistor T is , LED,

A.ON,OFF,ON  B.ON,ON,ON  C.OFF, OFF, OFF
D.OFF,ON,ON  E.ON, ON, OFF A.ON, TN, OGN . B.ON, ON, OFF C. OFF,0N, OFF
- D. OFF, OFF, ON E. OFF, OFF, OFF

A

i
IN3OU out RO . '
}

B
)

For the circuit below if Va4 =5 Vg=0. D, will be forward biased and D, will be reverse-
biased. So the +5v voltage will go through the Do and Vo, will be 4.3 V. Since the V,, is : X
connected to ancde of LEDy and it is cathode is on ground the led will be ON. 22

l(’) alculate curvent through typical red LED if resistor for its limitation is equal to 330 Q. ’
) e voltage of LED is 5V. =
A.10mA B.I15SmA C.20mA D.25mA E.30mA

Since V=0 (base) and emitter voltage of To is 0. Since Va=0(base) and emitter voltage of

X Ti=G6 and no voltage passage LEDj is OFF.
Since the typical veltage on led is 1.7 V the voltage on the resistor will be 5-1,7=3.3V So

the current on it will be I=V/R = 3.3/330 = 10 mA. j { 163, For the circuit below if V4=0 V=5V transistor To is____, transistor T, is , LEDo
is___
@For the circuit below define current through diode if R=2kQ A ON ON, ON B. ON ON, OFF C. OFF,ON, OFF
\ [\ . C. OFF, OFF, ON E. OFF, OFF, OFF
. { Vout A.5mA Since V=0 (base) and emitter voltage of To is 0. Since Vn-5(base) and emitter voltage of
| . (B: 22 '“2 T\=5 and no voltage passage LED, is OFF.
— L40m
PV R D.2.15 mA
% E. 0.86 mA

By the scheme we can see that current will be equal everywhere so we can find current on

resistor. I=V/R Voltage on resistor equal to 5-0.7=4.3 V since voltage gain of diode, So
current is I=V/R=4.3/2=2.15 mA.




,.@.—f%r the circuit below if VA=5V V=0 transistor Tois___, transistor Ty is_
transistorTs is :

~ON, ON, ON B. ON, OFF, OFF C. OFF,ON, OFF
D. OFF, OFF, ON E. OFF, OFF, OFF
r

Ve

Since V4=5 (base) and emitter voltage of To is 5. Since V=0 (base) and emitter voltage of
T,=( and voltage on base T;=0.
165. What is the result of the following BCD addition?
0011 0010 1001 0101
+ 011100000110

A, 0011 1001 1601 1011 +B) 0100 0000 0000 0001 C.0011 1001 1001 0001
D. 0160 0000 0000 1011 E. 0011 0000 0000 1011

0011 0010 1001 1011
& 0111 0000 0110

€100 0000 0000 0001

196, What sigl1a!ﬂ¢§'w,\:v'2 inputs are applied if active output is Dy?

 — —
| P ‘_““’i y Do A.0,0,0
1 - | ! — B.0. 1.1
b 3| T i r C.1,0,0
| m T —F [ 0.0, 1,0
. 37 39
P | ‘ ! i d ‘X J g £.0.0,1
R == S
L
- r‘D‘
‘ ey oo R WY
o -'/l *
—
_:L/_) e
! =
R O ce=x1 e e (L A
| BT
L e
—:"_‘!L_/.*Js
Ol
L _LiHT
Do AND gate can receive only inverted function of X Y Z inputs .So it will be 00 0 .
137, wliot function Fy 1s implemented with a decoder and external gate?
 — ]
| ‘, 14 I A0
i { B.l
| 1 5 4
Mod D. XY
E.XYZ
Y —t
F2
1_1 552 - |
L5 |

Punetion is (XY Z)XYZ)(XY'Z)= X'X Y'Y ZZ'= 0* Y'YZZL'=0

38, What statement is correct?
£ A dezeoder can be realized on the basis of OR gates.
- A decodei can be used as a MUX.
C. A decoder can be used as a data selector.
L1 A 3.16-8 line decoder can be used for a binary-to-BCD conversion.
£. A 5 19-8 line decoder can be used for a binary-to-octal conversion.
Correat answer — E: 3-to-8 line decoder can he used for a binary-to-octal conversion.
Since this decoder accepts 3bit binary number (0..7) and outputs 7 unique numbers, it
can obviously be used for this conversion.

m

159, Fili in the ©aps,



It we use NAND gates for decoder the outputs will be active- . It means that only one
output will be at the moment, others will be .

A. HIGH, HIGH, LOW B. HIGH, LOW, HIGH  C.LOW, HIGH, HIGH

D. LOW, LOW, HIGH E. all answers are wrong

Correct answer — D: LOW, LOW, HIGH

If we use NAND gates for decoder then the outputs will be Active-LOW (because of
NAND). Active-LOW output of a decoder means that we obtain only one “0” (true), all
other signals are “1% (false).

170. A group of flip-flops sensitive to pulse transition is called a
A. ripple counter  B. transceiver  C. synchronous counter D. latch  E. register

According to definition, a group of flip-flops sensitive to pulse transition is called a
register.

171. What input signals must be applied to WXYZ for the circuit below if D is generated as
output?

A. 0110

Ty 0,00, B.0111

¥ s C. 1000,
| 2 D. 1

w E. 1010
| [ ~7° :f DgRPyy
{ ey
| .,,.:-;1,
| — g
i

Correct answer — C: 1000 ]
Since we have to obtain D8 we disable first decoder (W=1) and then obtain very first line
of the second one by placing zeros to the rest inputs (X=Y=Z=0).

172. 1 D, is active input outputs XYZ will be

N ) ) — Alll
— B. 100
1 . C.101
¥ ) D.011

v Z E. 00

e Y

h\ )

™ 7

Correct answer — E: 001

Since all inputs except D1 are not active, X and Y are equal to 0. Z is equal to 1 because it
has D1 as one of its inputs.

173. Z2r the circuit below if EI=5V, D=0, Ds=0 the state of L, to Ls will be.

EDL AR

e
LED2 Ap
I
30
9, w.. . LED) ax
D [ A
b, > 1 8 0 fi
0. o 3 cp-t
D, - ) " LEDs »p»
b} 4 G3
D, —3o My I
" ST
-—-—‘Q‘ 7
E S 5 15 <t
e W——%\,_’}_' 1
2T l

A. ON,Gn,ON,ON,ON B. OFF,OFF,OFF,ON,ON
C. ON,ON,ON,OFF,OFF  D. OFF,OFF, ON,ON,ON,
E. 077, ON,ON,ON, OFF

Correct answer — A: ON,ON,ON,ON,ON

N H.lce.l:.hip is disabled (HIGH placed to active-LOW Enable Input of octal-to-binary
briorily 2ncoder), all outputs are set on (inactive state). ‘

174. How many bits does it need to encode the information according to three different

features? The first feature may be of three types, the second and the third — of six
A4 36 C8 D.10 EI2 WPes"

Correct answer — C: 8

We have an instance of information that contains 3 coded “features”. Three different
states oi; the first feature we can define by a 2-bit number. Six types, hence, can be
Gefined by 3-bit number. Now simply count: 2 + 3 + 3.

é;go\g’\hat is the 5-digit hex address of the 400™ memory location? (First memory location is

~.06i8C B.00I9F C.0018F D.0018D E.0019C

Lorract answer — C: 0018F |

dggtt S
(‘031?) ©emory location is actually 399™, because we start counting from 0. Hence (399)10 =
SH)ie

t';fh 4AH nut_nber is transmitted in serial mode, least significant digit first. Frequency of
ANsmisgion is 4 kHz. What is the state of the serial line 0.6, 0.8, 1.6 ms into the transmission?

A0i% B.1,00 C.1,00 D.OI1 E 11,1

;: gligi‘ts are sent during 1ms, hence each digit “lasts” for 0.25ms. Number 4AH in binary
02 1910. Since LSB is sent first, at 0.6ms 3" digit of A is sending (0), at 0.8ms — 4" -

s

), at 1.5ms — 3" digit of 4 (1).



177. If 100 memory locations are used for data storage starting at location 000C8H what is the

location of the last data item?
A.0012CH B.06013EH C.0013BH D.0012FH E.0012BH

Correct answer — E: 0012BH
Task is simple, because we need to add 99 units to the starting address (remember that
we count from it). Converting 99 to hex (63) and adding the result to starting position

(C8) we obtain 12B.

178. For the circuit below if selection lines $35:Sp=011 the output Z will be L if

$281S0=100, Z will be , if $25180=001, Z will be .
v AN

‘ —n p . I

T zp I

e =
| ' ==t

L4

0 <

o
q|
ff

A.1010 B.olL1 C.11,1 D010 EILDI

Correct answer — E: 1,0, 1
Remind working principles of a multiplexer: convert selection lines number to decimal
and add 1 to obtain number of{ine to be selected.

179. The main property of the p-n-junction is ability.....
A. to increase the potential,  B. to decreasc the potential.
C. to increase the current. D. to decrease the current.
E. to allow the current flow actually only in one direction.

Correct answer — E: The main property of the p-n-junction is ability to allow the
current flow actually only in one direction.

Remind the corresponding definition. Hint: do you remember how does simple diode
work? Current can flow only in one direction (current flowing in the opposite direction is
very small and hence negligible). Diode is an example of a simple p-n-junction.

180. Determine the period of a clock waveform, whose frequency is 500 kHz.
A.5ps B.2us C.2ms D.5ms E.2ns
Correct answer — B: 2ps ‘

A 111 o
AL ] B

& s

7

Period (T) is ¢cqual to the reciprocal of the frequency.

i81. Detsrmine the radix r for the case: (144),5=(100),.
A9 2,0 C12 D13 £ 14

Corrza¢ mewer — C: 12
Hint: ss: you intuition and count ability : )

144 i2 = 12 + 0
12 : 12 = 1 + 0
¥ : 12 = 0 + 1
144=1%r*+-0*r+0
12q=?
r 12
r -12

since r can not be negative r=12.(C)

132. F{A,B,C)= 3(0,1.6,7) . Define simplified expression for the function.
AL AD3 B. A®B C.B&C D.BOC E. AB

Corve:t answer — B: A®B

Lets sumplify given sum of products: A’B’C’ + A’B’C + ABC’ + ABC = AB(C'+C) +
AB(C’+ C)=/* hint: C’+ C=1*/= A'B’ + AB. Hence, given sum of products is pure
XNOR of A and B. : k

. 183. Tue function F(A,B,C,D)=A"BC’D*+A’BCD’+ABD+AB'D is reduced to AD+A’B. What

are don’t-care conditions?
A.A’5C B.ACD C.A'BD DABD E.ABC

Correct answer — C: A’BD

Refer to the table below:

¢ ¢ c ¢
]

A,

DD D D

A and B ourputs of Johnson shift counter are connected to an AND gate and standard
Tuence begins at t=0 ms. Period of whole sequence is equal to 8 ms. Define the period of
" w1e when output of AND gate is HIGH. : :
t/%-fromiioz ms B.fromltodms C.from2to3ms D.from0to5ms E.from3
S35 ms ’ '

Correct answer - B: from 1 to 4 ms

Because A and B are not HIGH simultaneously only between 0 and 1 ms and 4 to 8
ns

185. The second strip to obtain resistance 560  must be
A.blie B.Green  C.Brown D. Yellow E. red




‘A’ 4 |5 17 16 |B

Correct answer — A: blue )
The second strip have to be blue to obtain 560 . Refer to resistances table.

186. We have got the stmpllf' ied expression of the function F(A,B,C D)—AB’+ACD’ Express
the function as sum of minterms.

A.¥(2,3.5.6,7.13,15)  B.X(1,3,11,12,14,15) C. ¥(1,2,7.8,9.13,15)

D. Y(8,9,10,11,14) E. ¥(0,1,2,3,7.9,11,13)

¢ ¢ c ¢
Ao J1 3 |2 |®

A [12 [137[15 B

A B

"D D D D

‘Shaded area gwes us answer of this question: 8, 9, 10, 11, 14(D)

187. In the scheme below __ channel is used, in the second - __ channel, in the third -
channel. A.P,N, N BPNP C.NPN DN,PP E. PPN

!
| 2
L |
The answer is N,P,P(D)

188. Find Boolean function F that corresponds to the closed paths through the given network
below

A.A(D+BCY) B.A+(BC'D) C.A(D'+BC’) DA’ (D+BC ) E.A(B'C+D)

| .
|

It and €' is connceted in series and their result is connected in parallel with D this gives
LS

1.C*+D sad this expression is connected in series with A
Lo i arswer is A(DIBCY). (A)

189, Fur applying AND-OR-INVERT implementation function must be
A. normslized B. simplified C. in sum-of-products form
L. in product-of-sums form  E. in complement form

C (according to definition)

190. Z stermine the radix r for the case: (87),0=(153).. A.9 B.8 C.7? D.6 E.§

£7=1" 543
O=17 454084
r 12
r -7

" since r can not be negative r=7.(C)

i91. \vhat device is used for troubleshooting?
A.transistor B.IC C. logic probe D.logic pulse E.answer C and D are both correct

E (according to definition)

192, What is totem-pole arrangement?

A. 2 ransistors B, 3 transistors  C. 2 transistors and diode

D. 2 uansistors and diode between them  E. 2 transistors and 2 diodes

D (a-cording to definition)

193, Joissor shift counter produces different signals simultaneously.
~4 BA C8 D0 E.R2

C (according to definition)

194 Find Boolean function F that corresponds to the closed paths through the given network
Lalow

A.AD+BC)  B.A+BC'D) CA(D+BC) DA(D+BC) E.A'(B'C+D)




s e s gt AT S e I TR R —

Lo
5:D 'Bf‘

B’ and C is connected in series and their result is connected in parallel with D’ this gives

us )
BC’+D and this expression is connected in series with A’. So the answer is A’(D’+B’C)

{E)

195. Expression of the function F=X(0, 3, 5, 7) in product of maxterms form is:

A.F=[1(1,2,3,49) B.F=[14,5,6,7) C.F=[I(1,2, 6,7
D.F=[1(1,2.4,5) E.F=T(1,2,4,6)

Function is given sum of minterms, since while expressing function in sum of minterms
we use ones and maxterms we use zeros, to convert from sum of minterms to product of
maxtrems we just use those numbers which are not in the given set. They are 1,2,4,,6.(E)

196. . What is typical volt;lge drop for red LED?
A.05V B.1V C.1.SV D.L7V E.2V -

D (according to definition)

197. Interpret this truth table in negative logic:
A.AND B.NAND C.OR D.NOR - E.XOR

L3 y F
L L L
L H L
H L L
H H H

To convert from positive logic to negative logic we replace HIGH witb LOW and LOW
with HIGH. Our table becomes:

X Y F
H H H
H L H
L H H
L L L

This truth table of OR (C)

198. For what function its dual is equal to its complement?

AL XNOR B. OR C.NOR D.AND E. NAND
A (according to definition)

vy ~onversion of decimal 12 is . the coding it in BCD is

ALgl
E. 1799, 699313010

neamber mod2

12 0
! o 0
' 3 1
. 2 "

So the binary code of 12 is 1100. BCD code of 12 is 0001 00010.

290, Result of multiplication of (13)s by (42)s is equal to
A276 BA402 C.1030 D.1002 E.376
The answer is C.
i3
42
210
42

; T

14k 5 €0 0
v

blue

LS b= fgeo 0w 4ppt

W -

whv ,Muv( “ﬂ[d :

4.3 (0 Qe 2
\
D

1L (hy) 7 (X ) uwekg

3C0190i1  B.1101,1100 C. 1101, 1111 D. 1100, 01101100
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