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1.Obtain the result of binary division: 11011101:00010001 

BBK 32.973 A.H0l B.10t0 C.1001 =D. 10101_—S E1101 . . . . * 1101 10¢0 
K 38 . True answer is: A. L101 loool ines 

I. 10101 

VapepxeHO H peKoMeRoBano Yuenbim Conetom YAuBepcHT ° , reba 

mporoxon Ne 1 or 01.09.2005 Manis peavera ester Cynelimana Tesmpers, 10001 
0 

2. A basic operation in digital system is 
4 A. Addition B. Multiplication C. Conversion 

K Complementing 
wanepa Jlapnca Anexcanaposua E. Inter-register transfer operation 

; True answer is: E. Inter-register transfer operation 

K38 Mpoexraposanne und POBEIX cHcTeM. (O6pa3ubi TecTOBEIX 3aqaHuit c 3. The register’s content is: 

Pemennam)/Kuanesa JLA./- Anwarsi, 2006-45c. itepe ele eee 8 
‘ In BCD it represents: 

A. 846 B.946 C.856 D.956 E.945 
True answer is: A. 846 1000 —8 in BCD 

ISBN 9965-453-09-8 Sy 0100-4 in BCD 

. 0110 — 6 in BCD 

BBK 32.973 4, The truth table for AND gate is: 

“A BO Cc D E 
x ly |F x ly |F x lY|F x fly |F x ly |F 

040 {0 0/10 {0 0 }0 {1 0,0 j;1 0/0190 

0 j1 {0 Oj;lf1 Ojl [1 oj,1 {0 CR! 

1 {0 [0 1 {0 [1 1401 1 {0 |0 Ljo[t 
1 jij Edi fl 1 {1 |0 1]1 10 1 {1 [0 

are tr True answer is: A, Because AND gate true iff all inputs are 

5. The truth. table for XNOR gate is: 

SQ A B Cc D E 

x 1404000000 x ly |F x ly |F xy |F x]y |F x fy |F 

* “00 05)-06 olor] fototo] folotrt! [ofolr| [ofolo 
0[1/0 oii oii fi ofi [9 o {ijl 

ISBN 9965-453-09.8 110 [0 tlo ft 1 fof 1/0 [0 i/o] 

© Krauena JIA. 2006 tii qi tui 1 [1 jo 1 [1 [0 1 {i 10 

© Yaupepcuter ume True answer is: A. Because XNOR gate true if sum of inputs is even. 

Cynetimana Jlemupens, 2006 . . 
6. The content of register when we enter 249 in BCD is: 

., [A ]o 0 1 a Oe 0. {0 1 ee ! 

~<TB7te To Tr Too 11 fo fo [1 jo (0 10 

{ Clo T1 To Jo jo jo |! Jo |t |® |O' |) 

D 0 0 1 | 0 1 0 0 1 0 0 0 

E 0 0 1 0 0 0 1 i 1 0 0 | 

True answer is: A. 0010 0100 1001 
| 2-4-9



‘7, Convert (127.4). to decimal: 

A.74.6 B.67.5 C.84.5 D. 87.6 

True answer is: E, 87.5 

E. 87.5 

1*87+2*8'+7*8°+4*8'=87.5 

: wd &. Conve:t (B65F)i¢ to decimal: 
“ A. 35576 B. 46687 C. 35676 

True answer is: B. 46687 
D. 46587 E. 45372 
B(11)*167+6* 1674+5*16'+-F(15)*16°=46687 

; We, Conveit (010110601 101011.111100000110)2 to octal: 
A, 26153.7400  B. 27153.7406 CC. 26351.7206 D. 26143.6406 _E. 26153.7206 

True answer is: A. 26153.7406 010 110 001 101 011 . 111 100 000 110 
2-6-~1-S5-3 . 7-4-0-6 

_ 10, Convert (60101 106Q110]011). to hex: 
OA 3BEC =B.3C6B- SOC. 2C5B D.2B6C E.2C6B 

True answer is: E. 2C6B 0010 1100 0110 1011 
2 - C(12)- 6 - B11) 

V/ 11. Convert (673)s to binary: 
A. 110101011 = B. 1NT1100I1 

Answer: C 

Solution: 

C.110111011 =D. 110111100 EE. 110111050 

To convert from radix r=8 to radix r=2 we should convert digit by digit as following: ( since 8 
is 2° each digit of octal will have equivalent 3 bits of binary ) 

Uh U7 wy, 

Wo 1 On 

t2.Coavert (3A.6)i6 to binary: 
\Y/A- 1119100110 B. 1610100110 C. 1100100110 D. 1110010110 &. 1110101010 

Answer: A 
Solutior: 
To convert from radix =16 to radix r=2 we should convert digit by digit as following: ( since 
6k? each digit of hexadecimal will have equivalent 4 bits of binary ) 
on ee oe 
“al 1016 0110 

\ J 13. 4. small-scale integration (SSI) device contains 
\Y A. thousands of B. From10 to 1000 C. More than 100 

D. From 10to 106 —-E. Jess than 10 
asvrer: E 

Soiation: 
To ‘xe 2 SSI, device has to have less than 10 (0 to 9) gates in a single chip 

gates in a single chip. 

14.4 very-large-scale integration (VLSI) device contains 
A. thousands of: —_B. From10 to 1000 C. More than 100 

y [. From 10to 100. E. less than 10 
s.uswer: A 
Solution; 
To be a VLSI, device has to have more than 
sngle chip 

gates in a single chip. 
\ 

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

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

Answer: C Ba a 
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 =¥(0,1, 3, 4, 7). Expression of the function's complement is: 
A. F’ =3(5, 6) B. F’ => (2,5,6) C.F’ =¥ (0, 1.3. 4, 7) 
D. F’ = (0. 1, 5, 6) E. F’ = 50, 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’=}(2,5,6) 

17.Number of functions of n variables can be determined according to the formula 

A. 2” B. 27° c.2 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 G) 

19.7400 is IC of __ 
A.TTL B.ECL C.MOS 
Answer: A 

Solution: 
7400 is IC of TTL family’s NAND gate 

logic family. 3 
D.CMOS_ E.I’L 

20. 4000 is IC of logic family. 3 
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.0.2,3.5 B.3.5,0.2 C.5,0 D.0,5 E£.0,3.5 
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 

. Vv. 
A.0.2,3.5 B.3.5,02 €.5,0 D.0,5 E.0,3.5 

Answer: A ‘ 
Solution:



Typical 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. 
All B.2 C.3 D.4 E.5 
Answer: C 
Solution: 
if chip has 14 pins, for VCC and GND one pin each is given so [2 pins left. 3 input AND gate 
Las cné 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. hes 2” (or less) unique input lines and n output lines 
C. selects binary information from one of many input lines and direct it to a single output fine 
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 

(Encoder }s 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.RS orclockedRS C.D D, JK E. T 

Because in RS when 1's are applied to both R and § 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 1 0 or 0 1. And in clocked RS with both ; R=; «ud S=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 
:esu}t, 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. 

26. iMaster-slave flip-flop consists of flip-flop(s). 
A: B2 C.tor2’ D3 E.20r3 

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 | iaput of the second flip-flop. 

2hA synchronous sequential circuit is a system whose behavior - depends upon the order in which its input signals change 
: depends upon the order in which its input signals change and can be affected at any instant of time . 

«.. Can be defined from the knowledge of its signals 
D. can be defined from the know ‘ledge of its signals at discrete instants of time E. can be defined by sequence of pulses 

a
 

be 

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 clock pulses are applied into 
AND gates together with the signals that specify the required change in memory 

elements. . os ' 
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 available 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 information 

C. a group of binary cells suitable for holding information ; . 
D. a group of binary storage cells suitable for holding binary 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 <= bits, taking 
into account that a may have been borrowed by a significant stage. 
A. sequential; of three; I; 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 

31. A read-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 decoder and the inputs of i one can be 
specified for each particular configuration by "programming 

32. A decoder is a combinational circuit that " 

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

B hes 2" lines and n output lines B. has 2" (or less) unique input lines and n o s oo, . ; 
C. selects binary ) forvation from one of many input lines and direct it to a single output line



ON 
. 

oD. receives information on a single line and transmits this information on one of 2° possible 
cutput lines 

9 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, cormected in cascade, where n-number of digits for addition 
C. n full adders ang 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 ‘imit 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 operation 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. Couier is 
A. a ci-cuit that goes through a prescribed sequence of states 
b. a sequential circuit that goes through a prescribed sequence of states 
C, @ cireuit that goes through a prescribed Sequence of states upon the application of pulses Dd. : 2-:cuit that goes through a prescribed Sequence of states upon the application of input pulce. 

E. & $:qvential circuit that goes through a prescribed sequence of states upon the <pFucation 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, 

35 A haf-subtractor is a 
Cifference, 
., sequential; three 
E.. sequential; two 
‘2. combinational; two 
My, combinational; three 
E. sequential or combinational; three 

circuit, that subtracts bits and produces their 

It has an output to specify if a 1 
the relative 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, andit is necessary to borrow a 1 from the next higher stage. 

has been borrowed. To perform x-y, we have to check’ 

37. Chip is 
A. integrated circuit , ; 
B. integrated circuit, containing transistors, diodes, resistors, capacitors 
C. circuit, containing transistors, diodes, resistors, capacitors 

D. integrated circuit, containing photo diodes and opto couples 
E. integrated circuit, containing transistors and diodes ; vected 
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 hen the signals 
D. the transition delay time for the signal to propagate from input to output when the sigi 
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 propogn. 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 binary inforination from n input lines to a maximum of 2" unique output lines 

B. has 2" (or less) unique input lines and n output lines . . . 
C. selects (inary information from one of many input lines and direct it toa single = 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 lincs 

for direction of data. 

40. A asynchronous sequential circuit is a system nose ener 

A, depends upon the order in which its input signals ' 

B. depends upon the order in which its input signals change and can be
 affected at any 

Co aan be def fi he knowledge of its signals c. be defined from the knowledge of its s . . . 
D. can be defined from the knowledge of its signals at discrete instants of time 

E. can be defined by sequence of pulses. 

. : seat the 
Answer : There are two types of:sequential circuits, and their classificaton depends on ne 

times at which their inputs are observed and their internal sia ct nani s. The benavion oer 

asynchronous sequential circuit depends upon inputs at an
y 

continuous time in which the inputs change. 

41. Master-clock generator is 
A. a timing device gs 
B. a timing device which generates a periodic pulses r pulses 

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 pulses



45, Priory encoder establishes 

+ 42. A chit 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 
b. capable of shifting its binary information either to the right or to the left 
£. capable of shifting its binary information either to the right and to the left 

Def.: A register 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 unidirectional shift register. 
A register that can shift in both direction is called bidirectional shift register. 

44, Full adder forms , but half-adder forms 

A. the sun of two bits, ..... the sum of two bits and a previous carry. 
B. the sum of two bits, .... the sum of two bits and 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 fine is encoded. 
A. & priority B. a line priority C. An input priority 
D. 2 .etout priority E. a general priority 

Ausz-er: 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 saultiplexer is a combinational circuit that 
A.converts binary information from n input lines to a maximum of 2" unique output lines B. has 2" (or less) unique input lines and n output tines 
c. selects binary information from one of many input lines and direct it to a single output 
ine 

D. receives information on a single line and transmits this information on éne of 2" possible 
output fines 
E converts binary information from n input lines to m output lines 
47, Parallel binary adder consists of 
A. Bfulladders, connected in cascade, where u-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 half adders and a storage device, where n-number of digits for addition one full adder and a storage device . : 

m
e
o
w
 

. 

48. Fan-out specifies ; ; . ; ; 
A. the number of loads that the output of the gate can drive without impairment of its operation 
B. the number of standard loads that the output of the gate can drive without impairment of its 
operation . ; . oo. . 

C. the number of toads that the output of the gate can drive without impairment of its normal 
operation ; oo 

D. the number of standard loads that the output of the gate can drive without impairment 
of its normal operation ., , ; ; 

E. the number of loads that the input of the 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 | if the majority of the inputs are 1’s, otherwise the output 

is 0 
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 | 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 | if the majority of the inputs are 0’s, otherwise the 
output is equal to | 

\shSimplification of the Boolean function F= (A+B)‘(A‘+B’)’ toa minimum number of 
literals is: f ‘ a ‘/ eo 

A.AB BO C.AtB D.A E.B ' 
Answer : F=(A+B)'(A’+B’)’ = (A’B’) (AB) = (A’A ) (B’B) = (0) (0) = 0. 

\ 2 Aimentcation of the function F(A,B,C,D) according to the map is: 
¢ c 

i; TT T° 
! 1 

wy 

1 1 Llp 
ob! A bi 

A.B’DIB‘C’+A'CD’ ~—- BB. B’D+B’C’+A’CD_~—C.. B’D+B’C’+ACD* 

D.B’DIB‘C’+A'C'D’ CE. B'D‘+ BC+ ACD 

Solution : Cc Cc - 

1 

A iW} p 

F = B'D’+B'C’ + A’CD’ Answer: E 



t 

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

fo ire f | 

| 4 

I ] 1 

A. CD+AB+ BC’ B.C’D+AB+ BC’ C. CD+AB+ B’C 
D.C’D'+AB'+B°C — E, C’D'+AB“H-A’BC’ 
Solution : Cc’ Cc 

| 1 
Ap i 

i 1 | 1 e A rt | \/1 B? 

D’ D’ 

F = CD+AB+(BC’) Answer: A 

\S4siteton of the function F(A,B,C,D) according to the map is: 

1 
Xx 

[
S
e
p
]
 

1 

ABESB'C BB DBC’ C.DYB'C’ D.DIBC’ E.B’D4B‘C’ 

Sole tiga + Cc . Cc 

F = D+B’C" Answer: C 

AN Nr 1 oe. Complement of the function rae ering to the map is: 
CHCVCO ch atal 

(ler a oa ' Ep 
ARK | A 

A. B+CD B.B4C'D C.B4CD D.BFE’D’  E. B+CD 

Solution : Cc Cc 

y / 
a" is the output of UIA in the figure? 

| 
Xx 

a LA 

F’ = B+CD Answer: E 

~ 4 ‘as 

a plying tabulation method we can match with 0010: 5 
Al T010 B. 0111 C.1110 D. 0101 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. —= 

A.] B.2 C. lor2 D.3 E.2o0r3 
Answer: In canonical form,(product of sums or sum of products) can give us 2 

level implementation 

} 
Me

 
~
 

A.XY B.X+¥ C.(X+Yy DL XY’ EL (XY) 
Answer: UIA is NAND gate, so NOT(X AND Y) = (XY)’ 

9 Propagation delay of NAND gate in the figure is 10ns, What is propagation delay of the 

output F of the circuit?



QO Ballo c.'ogld = D.ailia E. 10001 
| vie of complement of binary number of 10011 is equal to: 

x“ A ‘ a 1 

Answer: 1’s complement is inverse of number, change all 1’s to 0’s and vise versa. Pp 
T | 

| SRI 5 
| <330 a ep vio | 

Lj 2 - yt } j 63. A magnitude comparator is a circuit, which determines whether 

on = Tai) 9 bit | aie J ly A, Combinational; A>B, A=B, or A<B. 

| ¥ »| pH ¢ | B. Combinational; A>B, A=B, and A<B. 
| Ve a | C. Sequential; A>B, A=B, or A<B. 

gue ns seen | f D. Sequential; A>B, A=B, and A<B. 

| Lp, . | E. Combinational or sequential; A>B, A=B. or A<B. 

o> == | Answer: A magnitude comparator is a combination circuit, which give result of 

= comparison greater, smaller, or equal. 

1 

: 7 *\66, What statement is wrong? 

&.10ns_— B.20ns_ CC. 30ns_— De 40ns_——E. 50s AVXK+X'=1 B.X#0=X CC. X*I-X sD X*X=0 E.X+1=X 
Answer: in implementation above 3 levels so 3*10ns= 30ns ‘Answer: X4+1=1 

\ fohos many levels of implementation the scheme in the figure has? \ z (hich function is in canonical form? 
Y— ((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 

j a ine oes ‘ | 68: ccording to the truth table function F, is equal to function 

| De = | We _ 
| uo BO [x7 _|[¥ Zz F TR, Fy Fy Fs Fe | 
rf 2 Z 10 0 |0 0 l {1 I l 1 oi 
| brs | 0 0 ae ae 0 0 0 0 
| Gy 0 l 0 0 

Lp | oi fl 0 0 (od 0 i 0 

oS Le 0 ae a 2 aa a a 
| Levels: 1 | 0 1 a 
seca i i 0 ro 1 1 \ —- 
AY 32 G3 ba b.8 ee 0 0 0 a. 

Set Tn function is in its standard form? A. F; = Fo B.F)=F; C.Fi=Fy OD. Fi=Fs  E. Fi=Fo 
A, é+B8C+D) BL. AtBC C., (AB+ CDYA+C D. (A+BYED+AB’ 

E. (4 B+CD)(AB+C'D) — een } 
Answer: standard form is product-of-sums or sums-of-products Lf Simplification of the Boolean function F=BC+AC’+AB+BCD to a minimum number of 

literals gives us: 
‘Ol We h : ho J 
G2) y ave got the map: P A. BC+AC B. BEAC Cc. BC+A D. BC+AB E.BCHAC’E” 4 

ry = | u Xx x “ Solution: function F=BC+AC’+AB+BCD on Karnaugh map is 

saan} ----- 1. oe ee represented as: soocie==4 

i Cc Where it may be simplifies as BC+AC’ 1 1] 

Simplified function is equal to: ft |. yco 

iS BAC’ OC. D. A'tAC BE. B+ BC 1 eae aia = 

€3\ Multiplication of two binary numbers (1} and | aa ele P ze 
ee i : i .; iialeiein lledaia J 

ANoio Bool Col Diol ge “ee & | ens g 6 Ss | (oc eps 1 ay 

“ii 
$11 
1003 és 



OY Yue Boolean, function Fi for the following circuit is equal-to:/ p. L t ) 

N VG Tet | Jt 

¢) 

a ait 
[>e 

JY 

Be 
C.(A+C(B‘C) D.C 

w
s
 

st yee 

A. (4A+B’)(B+C) B. (A+B)(B’+C) E. B+C 

Solution: inputs for AND gate of F1 are (B+C) and inverted (A’B), result: (A+B’)(B+C) 

71, Wiet fragraent corresponds to definition of the Gray code? 
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Solution: Gray code is binary coding system where each successive binary string within the 
cous changes by only 1 bit. 

72. Binary subtraction of 10011010-00110110 gives us: 
A. 15015100 B. 1000160 C. 01100100 D. 10100100 E. 11000100 

Solation: 10011010 where | may be borrowed from next-more-significant 
elums. _ 00110110 

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

73. Subt.action (345)2-(256)g gives us: 
4.57 6.66 C.56 D.156 E.67 

olution: Subtraction of octal numbers is similar to decimal subtraction except that, when you 
cvorrow i from the left, the borrower increases in value by 8. in this example, we cannot 
subtract 6 from 5, so the 5 borrows 1 from 4. This changes 4 to 3, and 5 increases in value by 8 
(-+8=13). Now, 13-6=7, and 5 cannot be subtracted from 3, 3 borrows | from higher signiticant 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 

o
F
 

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):6 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'BD’ Cc 

D.d=A‘B'CHAD —_E. d=A’B'C+A°BD’ — 

Solution: function attr? Ja 
x lj ss FEA ’B'C’D+A’BC+AB‘C is represented as = 

‘And simplified form F=A’°C+B’C+A’B’ 
T1171 ¥ Don’t care conditions » f fais 

fo v 
80. Subtraction 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 | from the left, the borrower increases in value by 16. 

t,



Tt. Phe following circuit can be implemented with NAND gates (all normal and 
complemented inputs are available). 

A 

hy 
£.1 £2 0.3 D4 ES 

Solution: equation of the circuit is AB+C, taking into consideration that complementing inputs 
aie avaiiabie, our equation is equivalent to [(AB)’.C’]’, where first NAND gate in ()-braces, 
tne secoi.d is in [j-brackets. 

82. This circuit is 

A. fuil-adder BB. Half-adder = C. Full-subtractor _—iD.« Half-subtractor 
E. none of the above mentioned 

£3 If 4=1, B=1,.C=0, F, and F2 equals to respectively. 
&1,0 BO} C11 D.0,0 E.1or0,1or0 

Solusiow: According to the circuit Fl= (A’B)'(B+C) or (A+B")(B4C), and F2= (B+C)(B’+C) 
Ge, 

By 13:lying the given inputs you gain | and 0 respectively. 

BA. é parity generator is a circuit, that 
A. receives the parity bit . B. receives the parity bit from the transmitter 

- generates the parity bit in the transmitter D. generates the parity bit 
c 
&. generates the parity bit for the transmitter 

Solution: . 
The parity system adds an extra bit to the digital information being transmitted. The parity gene-aior is the circuit that creates the Parity bit. So, the answer is C. 

85. A parity checker is a circuit, that 

/. seccives the parity bit 

al chee’ the parity bit 

LE. cLech the parity in the receiver 

B. receives the parity bit from tie transmitter 
D. check the parity bit in tie tinnsmitter 

Solucien: 
“he parity system adds an extra bit to the digital information being transmitter’ On the 
receiving end, 2 parity checker determines if the result is of the right parity. So, the answer is 
E. 

c 
$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 

& a binary message to make the number of 0’s either odd or even 

C a message to make the number of I’s either odd or even 

C « binary message to make the number of I's odd 
E a binary message to make the number of I’s even 

Soluticn: 

Fere i: obvious that answer is A. 

£7, Tne cperator is called unary operator. 
+. XOR BLAND C.OR D.XNOR E.NOT 

Solution: 

AND, OR are binary operators. But NOT is unary operator. 

&8. Taz cperator is called binary operator. 
A XG B. buffer C.OR D.XNOR E. NOT 

&9, Operation OR can be represented by NAND gate(s). 
4.1 B.2 C.lor2 D3 E.2or3 

Solution; 

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

¢9. Operation AND can be represented by NOR gate(s). 
‘ot B22 C.lor2 D3 E.20r3 

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

St. For priority encoder we have got input lines D;, D2, and Ds active simultaneously. In such 
case output signal will be corresponded to ... . 
4.D, 3.D, €.Ds D.DjorD.  E. D2 or Ds 

Sohuticn: 

Fricrity acoder means that if more than one decimal number is input, the highest numeric 
input hee oriorizy and will be encoded to the output. 



©7, What ouput of 1*4 demultiplexer will be chosen 
:7 selection lines AB=10? 

-..Di B. Bo 

Solution: 

AB=00 > Do 
AB=01 > Di 
AB=10 > Dz 
AB=ti > D3 

D.D;_ E. any of them 

tee ! 

: an) 

ane on 8 t 

A B 

93. What will the output signal of 4*1 multiplexer be if selection lines S;So=11? 

A. lo 5. i, 

Solution: 
$)So=00 > Ip 

S:So=G1'> |, 
£)So=!9 > hb 

§$)39=71 -> 13 

D.i3  E. any of them 

94. Wiat will the output signal of 4*1 multiplexer be if selection lines S:So=00? 

Alo BT, Che 

Solution: 

£)Sp=01 > Ty 
£)8o=10 > h 

S811 S13 | 

Si; So=00 > To 

D. 13 E. any of them 

Vaitomex YP | 

| | A. lo C.lb D.ls Evany of them 

Soluticn: 
31S9=00 > Ip 

£)S$y=C1 > Ly 

£1Ss=!9 > |p 

SiSo=l} > Is 

$8. For cdd-parity checker the error is in the row. 
# of row Four-bits received Parity-error check 

x y Zz P ig 
1 0 G 0 1 0 
2 G 1 0 0 0 
3 i ¢ ! 1 0 
a toy 0 i 1 1 
5 {1 1 1 0 0 | 

Al B. 2 C.3 D.4 E.5 

folution: 
Parity-error check gives | when it finds error. 

$7, For even-parity checker the erroris inthe row. 

# of sow Four-bits received Parity-error check 
x y Z P Cc 

i 0 6 0 0 0 

2 0 H 0 I 0 
3 i 6 ] 0 0 

4 0 G 1 1 0 

[5 1 1 1 0 1 

rad B.2 C.3 D4 E.S 

Sohvtion: 

Farity-error check gives | when it finds error. 

$8. An algoritrra is



A. a sei of steps to obtain the result 
B. a procedure to obtain the result 
C. a procedure that specifies a set of steps 
D. a procedure that specifies a finite set of steps which, if followed, give the solution of the 

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

foluticn: 

An algorithm is a procedure that specifies a finite set of steps which, if followed, give the 
solution of the problem. 

69. 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 tine 
C. one of many inputs and steers the binary information to the outputs 
D. inpiits 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 the output line. 

Since it selects one of many inputs and steers the binary 

100. MUX ca: realize function(s). 
A.l B.2 C.3 D.4 

Lotazion: 
Beca.sse 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. 1001 B. 0110 C. 1100 

For 8CD addition for correction we 

D. 0101 E none of them 

add 0110 to pass through unused states 
10,£:,°2,13,14,15 total 6 unused states. 

102. Taiz is characteristic table of flip-flop. 

ARS B. set-ddminateRS C.D 

Q (i+) 
0 0 Qi) 
0 i 0 

I 0 i 
1 1 ? 

D. IK E.T 

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

103. This is excitation table of flip-flop. 

Qo 
0 

Q (ttl) 

. 0 

>
 

0 
0 1 

tot 
| | 

X 0 

é.20 ° B. set Cominate RSC. D D. JK E.T 

The ieik wing is the excitation table of RS flip-flop by definition 

i0¢. What state sequence for Q(t+1) is correct? 

Q (ttl) 

—
j
J
—
l
o
a
f
o
/
u
 

-
j
o
/
-
1
o
)
~
z
 

A.1, 0,010.2?  B. 1, 9,7, Q(t) C. Qit), 0,1,Q°(1) D. Q(t). 0.1.1 E. Q(t). 0.1, 0 

The rt+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=] it is Q(t) so the sequence will be Q(t),0,1,Q°(t). 

105. What state sequence for input § is correct? 

Q® | Q(t S R__| 
0 Cc Xx 

0 i 0 

l 0 | 0 1 

I 1 f . 0 

A040 B.O,11.X  C.1,00.X  D.0,1,0,1 —-E.0,1,0,X 

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

‘96. What state sequence for input J is correct? 

QW) | Qn J K 
0 0 x 
0 l xX 
L 0 i 

! ! 0 
4.0,0.0X B.OLXX  C.1,0,0,X 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 
&.JK, setandreset, setting 

CORS,  simu'taneously set and reset, setting 

RS, set and reset, setting 
E.RS&,  simuitaneously set and reset, _resetting 

fe 

Ry definition Set Dominate flip-flop differs from conventional SR one in that an attempt 
tv 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 
“fhe 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 

:99. Txe state diagram of the sequential circuit 
A. consists of cizcles and lines 
E:. is another view of the state table 
Gis 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 representation of state table 

110. A state equation of the sequential circuit is 
A. ar expression to describe next state of the circuit 
B. ar. expression to describe present state of the circuit 

4 Scotean function that specifies the present state conditions : 
» Booiean function that specifies the present state conditions that make the next state equal 
tol 

E. a 8cc:ean function that specifies the next state conditions that make the present state equal 
to} 

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

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

xX Y Zz F t F, F3 Fa Fs fy 0 0 0 0 0 0 1 
0 0 1 0 0 1 1 0° 0 1 0 0 0 1 1 0 
0 | 1 J 1 1 i a 

i 6 0 0 ! | I 0 
! by 1 1 1 1 0 0 
1 I 0 ] u 1 0 Q 

1 1 1 l I 1 I 9 

t.! £2 OF DA (Bs 

Functiz: #5 corvesponds to function NOR of 3 yariables by truth table 

x y Zz 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

\ 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 
G 0 0 L 1 0 
6 1. 1 0 0 0 
H 0. 0 0 0 0 
i 1 0 fl I 1 

A. Bitti)=ABX BB. B(tHI)=ABX+ABX’ —_C. B(t+1)=ABX+A"(BEX’) 
D. BEHH)=A°B'X’ — (°B, B(tt)=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 

é B x=0 | X=1 | X=0 =1 | X=0 | X=1 | X=0 | X=1 | X=0 [x=) 

& 0 i 0 fi 0 0 0 1 0 1 1 
§ ! 1 0 1 0 1 0 0 0 0 0 

1 0 0 0 1 0 1 0 0 0 0 0 
! i 0 1 0 1 0 I 0 1 1 fd 
A.columai —B, Column 2 C. Column3 D. Column 4EXcolumn 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 
I an! a 

1 1 
1 



‘14. Direct preset input of flip-flop is used 

/.. to get the flip-flop to an initial state _B. to set the flip-flop 

C. to set the flip-flop asynchronously 

L.. to set the fiip-flop asynchronously during clock pulse occurrence 

(to set the flip-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 

Eringing all 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 clear the fiip-flop asynchronously 
. to clear the flip-flop asynchronously during clock pulse occurrence 

on clear 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 

posit:ve(or negative) value of the input signal without the need of clock pulse, useful for 

bringing all flip-flops to an initial state prior to their clocked operation 

116, How many options to gain state 11 will the circuit with the state table below have? 

Present state Next state i 
: X=0 X=) i 

A B A B A B 
ry 0 0 1 i 1 

J 1 ] 0 0 0 
I 0 0 o 0 
: 1 0 1 of ot 0 

S) B. 2 C.3 D.4 E.5 

L op ict: to gain 11 we see from table 00311 when x=1 

i17. Res stor has got 4 strips on its case, They are situated from the left to the right in such 
- valow, blue, red, golden. What is the nominal value of resistance? 

B. 1kQ €.3302 4(_D.4.6kQ E. 10 kQ 

F.:u; the table yellow, blue, red and golden means 4.6 kQ 

i1¢. 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 E&Y ellow, violet, orange 
©. yellow, black, brown E. brown, black, orange ‘ 

Fror: the table yellow, violet and orange make 47 k2. 

i!9, Present state of the flip-flops AB=00. Sequence of inputs is x=1,1,0. What will be the 

sequence of next states of the circuit with the state table below? 

Present state Next state 

X=0 . X=l 
A B A B A ti 

) 0 0 1 1 I 

4] 1 1 i) Q & 
! 0 0 0 0 Q 
i 1 0 ] i c 

A.03,60,31  B. (0,00,01 C. 11,10,00 D. 10,00,00 £. 00,01,01 

Present state 00 -> 11 

11 -> 10 
10 -> 00 

Answer . 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. use inverter for K input 
D. use inverter for J input and connect inverter’s input with K input 

se inverter for K input and connect inverter’s input with J input 

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

put then connect inverter’s input 

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

Al Ad Ta Tao 

0 0 1 
0 1 I 

4 0 1 
{ 1 1 
t a! 

A.1,0,1,0 (B,1,0,1 C.1,0,0,1-  D.0,1,1,0  E. 1,1,0,0 

By the excitation table of T flip_flop 
00->0 
01->1 
11->0 
10->1 

f aswer: B) 6,1,0,1 

122, How many levels of. implementation the combinational part of the circuit below has? 
| B.2 Ko; D. 4 E.5
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Since 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 

ty h hh fy To I; ha Is 

C10 41 12 |3 Cio {t |4 [5 
Cc 1445 is J7 C {2 {3 {6 j7 

©} D 
titi thibl | lo {i | he | bs 

C jv t2 [4 {6 C10 [1 {2 [6 
Lc 345 47 Cc 43 5 |7 

To A ha 1; 

T1311 13 16 
Cc {2 14 |5i7 
Ii se’<ction lines A and B then the expansion table for C is 

c 

Ig fF h Ts 

Ly 0 2 4 6 
Cc 1 3 5 7 

Answer ; C 

i24, What function is implemented with multiplexer? 

A. F(A,B,C)=2(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)=2(1.3,5.7) 

QYFABORE135.0) / 

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

| As i, lL IL 

a 0 1 2 | 32 
A 4 5 {6 > 7 

0 1 rA A’ < 
From the table we can see F(A,B,C)=2(1,3,5,7) 

Answer: E B) 

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. identical outputs occur for all input sequences 
D, inet and output sequences are equal 
E. ali ebcve statements are wrong 

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

126. To multiply B3B2B,Bo by A2A1Ao it needs to use 4-bit parallel full-adders. 
A, 3 : C.3 D.4 £5 . 

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

[. For the circuit with the state table below we used D flip-flops. Show the sequence of next 
states cf flip-flop A if DATAX+BX, if X=1. 
4.0,1,3,'  B.3,0,0.0 Cp D.0,0,0,0 — E.0,1,1,0 

For X=1 DaTAX+BX. 
AB D, 
t 0 0 
G11 
10 1 
11 1 

Next state Output 
Present state 

X=0 =] X=0 X=1 
‘A B A B A B Y Y 
0 i) 0 0 1 0 0 
6 ] 0 0 1 t 0 
i 0 0 0 0 ] 0 
i j 0 0 0 1 0 



wat ——— 

7t. 5S1, SST,MS 
PLA is a device of _ 

| LSI, LSI, MSI 

po aN OS 
| Y he cPl | 

D Q-— | 

LR denier is device of 

DD. ISL Msi MSE FE LSE MSE 

» yt equation for D flip-flop for the circuit below? 

A. AtX 
B. A@X 
A®X8Y 

. XBY 
E. X®Y@OA 

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

vA
 — 

a i . i 

A 
[> ah sz 

[b What is the state equation for D flip-flop tor the circuit below? 

; 

l 
' H 

A. AtX 

3. AOX 
CHOXOY 
D. XOY 
E.X®YOA 

Tor D flip-flop state and input equations are same AOXOY 

(VY: What is K.,, insut equation for the circuit below? Ks = pe 

The japut of the K, is the output of Kp 

eS" the state of ABC for the circuit below after the third count pulse if the initial state 
was ' . 

A 

m
o
 a
e
 ) >
 

aq
 

—
-
>
>
w
 

A.106 
B. 101 
(O10 
D111 
E. 011 

to] 
110 

+ £33. For das tabie beiow the sequence for Ja is 
8 AX ALA, OO BS00N,X,.X,X C.0,1.X,01,X D.XX,X,X.1 Ein 

Court sequence Flip-flop inputs 
A B Cc J A Ka J B Ka Jc Ke 

0 0 0 X 0 X 1 X 
H) i) 1 x t xX x | 
9 I 0 X 4 ] 0 Xx 
: 0 0 0 0 X 1 xX 
: 4 1 0 1 x X H 

i 0 1 x 1 0 xX 

by the excitation table of JK flip-flop 
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134. What statement is correct? 
A. Number 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 1 of register. 
A. triggering ®B, Loading C.Set  D. Reset \W 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 
W 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 serial mode ....manipulated .... loading 

WA parellel mode ..... manipulated ....shifting 
serial mode ....manipulated .... shifting 

‘a sevial mode ....shifted .... loading 
5. 4 varallel mode ....shifted .... Loading 



Definition: A digital system is said to operate in a serial mode whe
n information is 

transferred and manipulated one bit at a time. The content of one register is tra
nsferred 

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 shifted 6 times to the 

right, with the serial input being 101101. What is the content of the register after the first shift? 

A.010) B.1100 C.110 D110! £E. 1010 

A 4bit 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 

ir 11 {i {0 | 

138. How many flip-flops must be complemented in a 10-bit binary ripple counter to reach the 

next count after OLILEII1112 
A.2 B.4 C6 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. 5 MHz 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-ns * 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 

a | Shift Fight 
1 0 Shift Left 
1 1 Parallel Load 

14]. The circu:t below can count _ 
-.up E. downa C.upanddown D. None E. Itis not a counter 

P 4 
{ A; Az As AL; 
1 ' 

| | | 
im! 1 | was | 1 + K ' toatk ' 

eta ease, _i 5 j | 
—_ LOR . -/ AR. 

BKC HIKE tne HIKE 

This circuit counts up, because the outputs are taken from Q, not from the Q’. 

142. in what case the circuit below can count down? 
A. if the outputs ave 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 all K inputs 
E. if we epply 6's to all K inputs 

BKC BKC FAC 

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

“43. T4e circuit below can count from to . 
#0... 99 B.0...1000 C.0...100 D.0...999 E. 0...9 

89 7 2Q: Qs 4292Q1 Q2Q4Q:2Q; 

=; 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 to count 
from 4060 to 1001 it are same as the decimal namber representation. Since there are 
three counters we can see it like a first (most significant) counter as (data)*10°2 + second 

as (data)*10°1 + third (least significant) as (data)*10°0 

144. Ficz Uag-ooint representation of numbers needs registers. 
A.l B.2 C.3 D. 1 or 2 E. 2 or 3 

&etinrzicn: Fioating number representation can be shown by 2 registers. 



{45. The XOR microoperation can be used to bits.of a register. 

A.set B.clear C. selectively set D. Selectively clear (E. 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 

it. 4 
11 0 

146. The OR microoperation can be used to bits of a register. 

A. set B. clear, Ci selectively set D. Selectively clear E. selectively complement / 

By definition OR micro operation can be used to selectively set bits ofa register | 

147. NOR is dual to i —_ 

A.XOR B.XNOR- C.NOR \D.NAND E. AND 

NOR is dual to NAND by definition 

{. 148, OR is complement to =) 
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 i 

pts ltd i 1 1 0 

{ 
149. A buffer produces the function. 
A.complement B.dual 7 C\transfer D. inhibition  E. implication 

Answer: A buffer by definition produces the transfer function 

150-Inverter can have ___input (s). 

Q&i) p2 C3 D4  EAlotof 

24 An inverter by definition can have only one input 

mS 

3. 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 
Jements are changed. 

(D-deducible from the postulates of Boolean algebra remains valid if the operators and identity 
elements are interchanged. 
E.deducible from the postulates of Boolean algebra remains valid if the operators are changed. 

Answer, Ry definition duality principle states that every algebraic expression deducible 
from the postulates of Boolean algebra remains valid if the operators arc interchaneed ‘ 

> 
7 

t $2, Yetapes ‘Vt, Vo, V4 in the scheme below equal to respectively. 
— 

\ a 
Mee ig Se 

A43V,0,0 B.0.43V.0 C.43V.43V,0 D000 E43V,043V 
Answer: Since D1 reverse biased the +5¥V will not go through it so the V; will be 0V. Dz is 
forward biased the +5¥V will pass through it and since the voltage gone (0.7V) of diode . 
The V; will be 4.3 V. Vy is directly connected to ground so the voltage on it will be equal 
to OV. 

{ = 

a Css How many states has the switch got? 
) L fd BE.2:C.3: D.4 E.5 

2 wd. Alswer : The switch by definition has got two states which are ON and OFF. 

i 

A Oh C154 What can you say about state of diodes I, 2, 3 in the picture? 

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

Answer: Since anode voltage of D, is less than cathode voltage .the diode is reverse 

biased. DB has on if is anode voltage bigger than on it is cathode, so the diode is forward 

biased. D is also forward biased because it is anode is connected to V,, and it is cathode 

is on ground, 

155. Anatyze the information, Fill in the gaps. 
nods voltage is +5, cathode V is +3V. The diode is . Anode voltage is -5V, cathode: 

fo Vie ctu w + - 
f © B-ovo Phedisde is



r- _ = eae MOS 

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

Answer: If anade voltage of diode is +5V and it is cathode voltage is +3V it is forward pre! or tron 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 -SV and on cathode is -3V a. Meu uauisistor 1s lurned on, its collector-to-emitter becomes 2 

the diode is reverse biased because voltage on anode is less than voltage on cathode. So ' He €, D&SE, short _B. positive, base, short C. negative, emitter. oper. 

the diode is OFF. b+. positive, er ter, short E. positive, emitter. open 

| by the definition io turn on NPN transistor a positive voltage must be applied to the base. 

156,£orward bias means that for diode ; Then -ransistor will be ON and short circuit will appear. 

4, “anode voltage is more positive than its cathode one 

|. B. anode voltage is equal to or is more negative than its cathode one 

C. anode voltage is positive  D. anode voltage is negative (50) Bipoter transistor has: 

E. anode voltage is more negative than its cathode one ene ma . | o-e-iunction B.2 p-n-junctions C. 3 p-n-junctions 
mn ' 3. 2, or3 p-n-junctions — E. any number of p-n-junctions 

Answer: By definition forward bias means that for diode anode voltage is more positive 
than it is cathode one. by d-:'n tion Bipolar transistor has 2 p-n junctions. 

, |. { Css the circuit below if Va=5V_ Vg=0V Do is , Di is ,and LEDo Q | (0%) Cie or-ne ci-cuit below if Va=0 Vg=0 transistor To is___, transistor T) is , LEDo 

A.ON,OFF,ON B.ON,ON,ON _ C. OFF, OFF, OFF 
D.OFF,ON,ON __E. ON, ON, OFF A. ON, GN, GN __B.ON, ON, OFF C. OFF,ON, OFF 

_ D. OFF, OFF, ON E. OFF, OFF, OFF 
A 

i 

NUT ‘out RO . | 

J 
B 

xeicd) 

For the circuit below if Va=5 Vg = 0 . Do will be forward biased and D, will be reverse- 
biased. So the +5v voltage will go through the Dp and Vou will be 4.3 V. Since the Vout is : ; 
connected to anode of LED» and it is cathode is on ground the led will be ON. pa 

Wy (st Satan current through typical red LED if resistor for its limitation is equal to 330 Q. , 
. le voltage of LED is 5V. a 

A.10mA B.1SmA C.20mA D.25mA_ E.30mA Since Y,=0 (base) aad emitter voltage of To is 0. Since Va=0(base) and emitter voltage of 

. T\=6 and no voltage passage LED, is OFF. 
Since the typical voltage 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 =V/R = 3.3/330 = 10 mA. \ 363. For the circuit below if Va=0 Vp=5V transistor To is____, transistor Ty is , LEDo 

is 
(159)For the circuit below define current through diode if R=2kQ “SA. “ON, ON, ON B. ON, ON, OFF C. OFF,ON, OFF 

\ i LC. OFF, OFF, ON E. OFF, OFF, OFF 
‘ | Vout A.5 mA Since V,=0 (base) and emitter voltage of To is 0. Since Vs5(base) and emitter voltage of 

; B a mA T.=S and no voltage passage LEDo is OFF. 
—_ ~4.5 Mm 

j oe 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 = V/R=4.3/2=2.15 mA. 



/164. Por the circuit below if Vaq5V Vp=0 transistor To is___, transistor T) is__ 

transistorT is : 

“ON, ON, ON B, ON, OFF, OFF C. OFF,ON, OFF 

D. OFF, OFF, ON E. OFF, OFF, OFF r 
VC 

Since V,=5 (base) and emitter voltage of To is 5. Since Vp=0 (base) and emitter voltage of 

T,=0 and voltage on base T,=0. 
165. What is the result of the following BCD addition? 

0011 0010 1001 0101 

+ O111 0000 0110 

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

OO11 0010 1001 1011 
‘tt 0111 0000 0110 

0100 0000 0000 0001 

196. What signals for XYZ inputs are applied if active output is Do? 
-— === i puncte = = A.0, 0, 0 

ms, | | —| +4 B.0. 1.1 
Peale ee ee c.1,0,0 

a oneness aoe | D.0, 1,0 
Feel, | ' ~ X J : E.0,0,1 
a es en 

. PN 
zg 
= af ; 

— 

=e ae 

! cm; 
{Lede WL 

| aa 
LL a, 

sao 

onl ae 

Do AND gate can receive only inverted function of X Y Z inputs .So it will be 000. 

137. ‘v/hot function Fy 1s implemented with a decoder and external gate? 

i ] 

1 | Bz 
| Pr Cay 

vu D.x¥" 
ELXYZ’ 

‘ —t 

F2 

rok | 

Punction is (XOV'Z\(XVZ\(XV'Z)= XX VY ZZ7= 0" YVZZ'=0 

38. Whet statement is correct? 
‘. & decoder can be realized on the basis of OR gates. 

'. A decoder can be used as a MUX. 
©. A decoder ean be used as a data selector. 
U. A 3-tc-8 fine decoder can be used for a binary-to-BCD conversion. 
©. A 3 to-8 line decoder can be used for a binary-to-octal conversion. 
Correat answer — E; 3-to-8 line decoder can be 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
m
 

159. Fil in the vaDs,



If 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 Dg is generated as 

output? 
A. 0110 

I x 20D, B.O11] 
y __s C1000. 

| 2 D.1 

¥ E. 1010 

| fo 3 Dg"? 15 
{ oe 

i 

Correct answer — C: 1600 ; 
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. If Dy is active input outputs XYZ will be 

_ r ) — AIH _— B. 100 
oT . C.101 
¥ } D.O11 

vs Z E, 001 
Oe v 

Ae ) 

Dy _L 

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, Fc the circuit below if EI=5V, D,=0, 0;=0 the state of L, to Ls will be. 

(£1 APD 

sf 4 
LED? AA 

lh 
30 

9. |r > LED) az 
D ° a 
b, a a x u 

0: or cpt 
D, —a) \a L€Ds AP 

D 4 GS Db, ———4 5 a I 
b. or 

—————*, 7 

E Sys 15 we 
ee Et £0 |} —————.~_—f —_| (a 

iss 

A, ON,ON,ON,ON,ON B. OFF,OFF,OFF,ON,ON 
C. ON,ON,ON,OFF,OFF DD. OFF,OFF, ON,ON,ON, 
E. OFF, ON,ON,ON, OFF 

orrect answer — A: ON,ON,ON,ON,ON 
s ince chip is disabled (HIGH placed to active-LOW Enable Input of ‘octal-to-binary 
prioriy encoder), all outputs are set on (inactive state). ‘ 

174. How many bits does it need to encode the information according to three different 
feaiures? The first feature may be of three types, the second and the third — of six 
A4 B6 C8 D.10 E12 ve 

Correct answer — C: 8 
We have an instance of information that contains 3 coded “features”. Three different 
States of 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. 

coon” is the 5-digit hex address of the 400” memory location? (First memory location is 

&.06i8C B.OO19F C.0018F D.0018D E.0019C 

“orrect answer — C: 0018F 
agg so 
(sR) memory location is actually 399", because we start counting from 0. Hence (399)19 = 

SE )ie 

1S 4AH number is transmitted in serial mode, least significant digit first. Frequency of 
‘ansmission is 4 kHz. What is the state of the serial line 0.6, 0.8, 1.6 ms into the transmission? 

4.0.36 B. 1,00 C.1,0,1 D011 6. 1,1,) 

Pe oe are sent during Ims, hence each digit “lasts” for 0.25ms. Number 4AH in binary 0 1910. Since LSB is sent first, at 0.6ms 3" digit of A is sending (0), at 0.8ms— 4" - 
rf 

(2), at 1.6ms — 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.0013EH 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 S2$,S9=011 the output Z will be if 

S281So=100, Z will be , if S28)So=001, Z will be : 

wr AP 

| 1 19 zE-t WN r 

ctu tbs r 

ames 
{ at hil 

uO « 

4f 

ql
 

il
 

A110  B.0,1,1 C.1,1,1  D.0,1,0 — E.1,0,1 

Correct answer — E: 1, 0,1 

Remind working principles of a multiplexer: convert selection lines number to decimal 
and add 1 to obtain number oftine to be selected. 

179. The main property of the p-n-junction is ability..... 
A. to increase the potential, B. to decrease 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 ftow 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. 5yus B.2us C.2ms D.Sms_ E. 2ns 
Correct answer — B: 2ps 

A 1 [1 ' 
AL ar[1} B. 

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

i8l. Detsrmine the radix r for the case: (144);9=(100),. 
4&9 2... C12 0.13 6.14 

Corrz:t mswer — C: 12 

Rint: .is: you intuition and count ability : ) 
Wd: 12 = 12 + 0 

2 : 12 = 1 + 0 

I : 12 = 0 + 1 

14d=1* 774-0 r+0 
Tég=y? 

r 12 

r -12 

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

132. F(A,B,C)= (0, 1.6,7) . Define simplified expression for the function. 
A. AQS3 8. AOB C.B@C D.BOC E. AB 

Corre:t answer — B: A@B 
Lets simplify given sum of products: A’B’C’ + A’B’C + ABC’ + ABC = A’B(C’+C)+ 
AB(C’ + C)=/* hint: C’? + C =1*/= A’B’ + AB. Hence, given sum of products is pure 
XNOR of A and B. : ; 

. 183. Tse 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? 
4.A’BC B.ACD C.A’BD D.ABD £.ABC 

Correct answer — C: A’BD 
Refer to the table below: 
Cc C C 

T A? 

nv Dp YD D 

A and B ourputs of Johnson shift counter are connected to an AND gate and standard 
“quence begins at t=0 ms. Period of whole sequence is equal to 8 ms. Define the period of 
* ve when output of AND gate is HIGH. : ; 
fe From 1 102 ms B.fromlto4ms C.from2to3ms D.fromOtoSms &. from 3 
33 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 

nis 

185. The second Strip to obtain resistance 560 Q must be 
A.bhie B.Green —-C. Brown D. Yellow E. red 



‘ao ta [Ss ) [7 [6 |B 

Correct answer — A: blue ; 

The second strip have to be blue to obtain 560 22. Refer to resistances table. 

186. We have got the simplifi 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. £(1,3,11,12,14,15) — C. 3(1,2,7,8,9,13,15) 

D. ¥(8,9,10,11,14) E. 3(0,1,2,3,7,9,11,13) 

¢ ec cc | 
A’ jo fi [3 [2 |B. 

A [i2 [13 [15 B_ 

“py D D D . 
“Shaded area gives 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 B.PN,P C.N,P,N D.N,P,P E. P.P.N 

| 

oe | 2 

_ 
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+BC*) B.A+(BC'D) C.A(D'+BC’) DA’ (DBC ) E.A(B°C+D) 

| . 
( 

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

1.C°+D aad this expression is connected in series with A 
feo the arswer is AD IBC’). (A) 

139. For applying AND-OR-INVERT implementation function must be 
A. normslized B. simplified C. in sum-of-products form 
©. in product-of-sums form —_ E. in complement form 

C (according to definition) 

190. 2 stermine the radix r for the case: (87)107(153),. A.9 B.8 C.? D.6 E.5 

SIT=1 47543 
Or 454 r-84 

r 12 

r -7 

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

i9], What 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 transistors B.3 transistors C. 2 transistors and diode 
D. 2 wansistors and diode between them _E. 2 transistors and 2 diodes 

D (a-curding to definition) 

193. Joneson shift counter produces different signals simultaneously. 
“4° BA CS DAO E12 

C (according to definition) 

494. F Find Boolean function F that corresponds to the closed paths through the given network 
telow 

A.A(D+BC) —_B,A+(BC’D)' C.A(DBC’) D.A(D+BC’)  E.A‘(B°C+D") 



el aietene aa ne ae i ee —— 

D:D i 

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=3(0, 3, 5, 7) in product of maxterms form is: 

A. F=f] (1, 2, 3,4) B. F=[1G, 5, 6,7) C. F=[](1, 2, 6, 7) 

D. F=]](1, 2.4, 5) E. FeTA(!, 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 voltage drop for red LED? 
A.0.5V B.IV C.LSV) D.E.7V E.2V - 

D (according to definition) 

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

x 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 with 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? 

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

‘ty scnversion of decimal 12 is . the coding it in BCD is 
Aad! 
E. {00,6097 3010 

neamber mod2 

12 0 
, 8 0 
: 3 1 
. 1 1 

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

290. Result of multiplication of (13) by (42). is equal to 
A.276 B.402 C€. 1030 D. 1002 E. 376 
The auswer is C. 

4. 13 
42 
“10 
42 

; Foxe 

HAR (5 60 Os, 
Vv 

blue 

Ls Rs Meo au fp * 
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