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1. 3o fams &1 qesia & gear aneafiEt # wed qRe e TR sem e Tt @ s @
gg=T T1f@Tl / Candidates should read carefully the instructions in the Question booklet and OMR Answer
Sheet before start answering.

2. m-mmﬁmmmmmﬁmwﬁ%m#mwm%l i
39 e & aod & F R § O R BAa & 3R | T degar A8 §oar e
3afar I8 $t Sl / Candidates have been called for the written test based on the data furnished by
them in the on-line application. If you have wrongly entered in the application or you do not possess the
required qualification as per our advertisement, your candidature will be rejected.

3. QT e F R A SuRART F & Wy FEmeE F geanw a1 =T1figvl / Candidates should

sign the Admit Card/Photograph only in the presence of the invigilator in the Examination Hall.

4. WA 9 75 9 W Fd U WA gHAC(IRAH) W weAl & 3ok & & AT e @ v iR
ofic f&ar Srar 1 / The question paper is’in the form of Question Booklet with 75 questions. A separate
OMR sheet is provided for answering the Questions.
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deheileh! HeTd® (SAFelie®h) / TECHNICAL ASSISTANT (ELECTRONICS)

FUSEH! (hIge) 1 Q ekt e wmaT B

Q-factor of a coil is given by

(@ RC (b) %‘5
, A JL

(c) 7 (d) v

T i sfaen SIgad afwe § Vo= 125V, Vo= 125V 3K Vi =40V < 9 seew &

In a certain series resonant circuit Vo= 125V, V.= 125V and Vr=40V. The source voltage is

(@ 250V (b) 125V
() 290V (d 40V

f=foRas & @ s-w 93 % Taged Tiey F1 e wfifife w2, 99 1A F frga @i & w,
24V o diees @ & 0.6V % dieed i free gt 27

Which of the following truly represents the Thevenin’s equivalent circuit when a voltage source of
24 V undergoes a voltage drop of 0.6V due to a load current of 1A?

(a) Vm =24V R-th =0.6 Q
(b) V=24V Ry =24Q

() Vau=23.4V Ry =0.6Q
(d) Vu=23.4V Ry, =23.4Q

T A1 1 AR 1 et 7w 2 3 3ed 0.1 mm? 1 99 ST HIE 2| FW F a9HH W AR 5 5
0.171 Q 21 v <t Ffcriersher w27

A copper wire is 1 m long and has a uniform cross section of 0.1 mm?2. The resistance of wire at
room temperature is 0.171 Q. What is the resistivity of the material?

(@ 1.71x10°Qm (b) 1.71x107Qm

(© 1.71x10%Qm (d 1.71 x10°Qm

T Jofleg RLC wRue &, R=1kQ ¥, L=10uHE, C=1 uf 3R B@ e = 10 V 2, & g7 |
iy § fagaum 2

In an series RLC circuit, R =1kQ, L =10 pH, C =1 pf and source voltage = 10 V, the current in
the circuit at resonance is

(@ 10mA (b)) 5SmA
(c) 20mA (d ImA
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10.

Tferefierar 1 T B
The unit of mobility is

(a) Vms™ (b) mV's?
(c) Vsm’ (d) m2V's™!

B =50 % T BJT H, 2.5 pA lcaoéugaéwmmélaﬁceéﬁmﬁ@aﬁm@ﬁa
S, A 1p= 0 % T e ar 2

A BJT with p =50 has base to collector leakage current Icpo of 2.5 pA. If transistor is connected in
CE configuration the collector current for [g=01s

(@ 005pA - ®) 0.1275mA
(¢ 0.157mA (d 0516 mA
PN ST STE W1 ferar e

The diffusion capacitance of a PN junction diode

(a) W EE e ¥ @1y 0 A s © / increases exponentially with forward bias voltage
(b) 3 T e ¥ @1y st & =ear @ / decreases exponentially with forward bias voltage
(c) ¥ STE deed ¥ o g &9 & g1 € / increases linearly with forward bias voltage

(d) 3 T e 3 @ Waw ®9 & Uea & / decreases linearly with forward bias voltage

& @ g @

A tunnel diode is

(a) ¥= weduhd P-N < <arg / High resistivity P-N jn diode
(b) et feafem o / Slow switching device

(c) T Wit Sifvd P-N S99 €418 / A heavily doped P-N jn diode
(d) s § & i T / None of the above

¢ 3 fm 1 EaY 2

Moore’s law is related to

(@) Fogd WS = 1 TR & / Speed of operation of bipolar device
(b) MOS T FH = € f & / Speed of operation of MOS devices
() MOS IFH &% T B / Power rating of MOS device

(d) MOS 9 & v @ & / Level of integration of MOS device
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11.

12.

13.

14.

15.

1kﬂﬁﬁﬁmwm%ﬁﬁqmm?vmﬁﬁmmm%zmﬁmﬁaﬁgﬁ

e 2
A potential of 7 V is applied to a silicon diode in series with a resistance of 1 kQ. The current
through the diode is

(a) 7mA (b) 6.3 mA
(c) 0.7mA @ 0

TR # 32 & TS % HaISH % gHEe § T e, Ted 3 gl &

A combination of two diodes connected in parallel when compared to a single diode would
withstand

(a) Sifuwan wEE 9/ yaTE T w5 AT / Twice the value of maximum forward current
(b) i s= SISt % HH 1 T / Twice the value of peak inverse voltage

(c) T &gl ofiesdl iz / A large leakage current

(d) dIeSS % T H M / Twice the value of cut in voltage

p-n SEM i S faga arfan smenia e 2

The junction capacitance of p-n junction depends on

() et SiffT % whaw W / Doping concentration only

(b) et TR M Aeest | / Applied voltage only

(c) =i Hahgw 3 @ T S @H |/ / Both doping concentration and applied voltage
(d) ee AR TR / Barrier potential only

Tyt ofRret %1 wifis e & HIT B R

. The early effect of a bipolar transistor is caused by

(@) 9 & 379 @/ Fast turn on

(b) oW = 317 (sig BMT) / Fast turn off

(c) &2 Ufig 39 BRaE W™ / Large emitter base forward bias
(d) =3 e 39 fad =W / Large collector base reverse bias

wqH § MOSFET 1 wrft 31 wvarié, % Wgq ¥ e B

The effective channel length of a MOSFET in saturation decreases with increase in
(a) TEES / Gate voltage (b) 7 S /Drain voltage

(c) @I dieew / Source voltage (d) 7€ e / Body voltage
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16.

17.

- 18.

19.

20.

el SAel o SuEm # A& g

Semiconductor diodes are not used for
(a) et wm Freaesh /Low pass filters

(b) Srees fames / Voltage regulators
(c) Temsrrl (W) / Rectifiers
(d) dEH 99 / Temperature measurements

wwaﬁﬁmﬁm@aﬁﬁawmmﬁﬂmaﬁaﬂmmﬁ?ﬂm.a‘rwmﬁ
frressar # SeeTd #91 Ehi

What is the change in resistance of a copper wire when the wire is stretched in length by 5 times
and the diameter is halved?

(a) 5TAT /times (b) 10 7AT /times
(c) 207MT /times (d) 407FT /times

@;ﬁmﬁﬁmqﬂwﬁwﬁgm%

Operating point in a transistor amplifier circuit represents

(a) T & W 3N Vg F1AH / Values of Ic and Vcg when signal is applied

(b)) Ic 3 Vep® IF fmre 7 / Zero signal values of Ic and Vce

(c) forwe o ufermr / The magnitude of signal
@ o Rma s o Ip 37 I %1 @ / Value of I and I¢ for full signal

ofe st iy o wamE T T S R, A e e
If biasing is not done in an amplifier circuit, it results in
(a) ¥ fargd wae # Fi / Decrease in the base current
(b) s wereel S9TE / Excessive collector bias

(c) FFHUGA wefiftpee / Unfaithful amplification
(d) 3= forew @fq / High power loss

g

P Q —fiig 3 v 3 forg, e 1 itter v &

For a lower Q-point of operation, dynamic resistance of a diode is
(@) TA=tat /lower (b) I /higher
(c) wewal & / varies (d) I sg@E &l / no change
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.

22,

23.

24.

25,

mﬁmﬁ%fmﬁgasqgazpwém%ﬁﬁgaaﬁh40dB%1mﬁEwmgzw%

The power input to an amplifier is 2 yW. The power gain of the amplifier is 40 dB. The output
power of amplifier is

(a) 80uw (b) 200 W
() 80mW d 20mW
fayea st i &

Bipolar Junction Transistor is a

(a) dreew Tt s / Voltage controlled device

(b) ferega wamg It ST / Current controlled device

(c) i =1 $9ge wfaTen SUH / Very high input impedance device
(d) IHI® ¥ & w1 76 / None of the above

T Avfima RLC Ry o1 wqof aftey sl @

The total circuit impedance of a series RLC circuit is

2 1
(@) \/R +(XL_XC')2 (b) 22N IC
(@ X, +X. (d) 39 H & $18 T8 / None of the above

T 1 C fogd yaefs #, ac fomer i 5792 sy 1 MHz 8| af¢ 2t aftaer # C = 1000 pF 2, & L %1
uH HeA 2l

In a class C power amplifier, the input frequency of ac signal is 1 MHz. If tank circuit has
C = 1000 pF, the value of L approximately is

(a 200 puH (b) 10pH

(¢) 100 uH (d 25uH

Ziwmﬁhwmﬁ%@méﬁﬁ,m@ﬁgﬁ%ﬁ%mw%ﬁ

In an amplifier with input impedance Zi and output impedance Zo, when a current series feedback
is introduced,

(2) Zi §gaT R, Zo ¥eal &/ Zi increases, Zo decreases

(b) Zi Wl 2, Zo uga R / Zi decreases, Zo increases
(c) Zi g1 @, Zo 9gal & / Zi increases, Zo increases
(d) Zi =g, Zowed & / Zi decreases, Zo decreases
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26. T # fad e iy 4, A, B R % sm-ur gftma wuged Siaeen @

In the circuit shown in figure the equivalent impedance seen across terminals A, B is

@) (16/3)Q

(b) (8/3)Q
© B+12)Q
(d) ST ® § s 78 / None of the above

21 ﬁm@ﬁm%ﬁugﬁwﬁaﬁxﬁmwm%

The gain of a bipolar transistor drops at high frequencies due to

(a) ufer 3 srgure " / Coupling and bypass capacitors

(b) st w9E / Early effect

(c) =W soIs it WaTi / Inter electrode transistor capacitances
d) (a) 3 (c) 3T / both (a) and (c)

28. T 8 fie Wiw ADC % fmfor § sravaeh el Hi JFaH GET 7

The minimum number of comparators required to build an 8 bit flash ADC

(@ 255 (b) 63
c) 8 (d) 256

29, afe (211)x =(152)g B, A TGN x H1 TH ?
If (211)x=(152)g then value of base x is

(@ 6 b 5
© 7 d 9
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30. ﬂ%ﬁ%mﬁaﬁ,ﬁm%AaﬂtBﬁﬁ%aﬁaﬁm%ﬁ?m@aaﬁéﬁvmé

The Thevenin equivalent voltage Vi appearing between the terminals A and B of the network

shown in the figure is given by

—ANW——0A
3Q
100£0°V i2 -6 %ﬂ"i Vi
0B
@ j16G-j4) (b) 163 +j4)
(c) 16(3+)4) (d 163-j4)

31. @DﬁAqﬁaﬁaﬁquyfﬁmﬁ%m(w)ﬁé&%aﬂtto.z%ﬁwﬁm%l%mtﬂmmaﬁm
¥ foru srfreman Ffe Bft

A D/A converter has 5V full scale input voltage and accuracy of + 0.2%. The maximum error for

any output voltage will be

(@ 5mV (b) 10mV

(¢) 20mV (d 1mV
32, f3 o R i, @ e % SR B fean T R

The output of the logic gate in figure is given as
g B

@ 0 () 1
(© 4 d

|

A 9 722 TA(EL)



33.

34.

35,

36.

37.

= fedt o o, v # sTseye =l

In the following figure, the output in decimal will be

X1 = 10101010
INPUT ﬁD_ Gray Code |—— OUTPUT DECIMAL
X2=11111111
(a) +255 (b) +127
() +31 (d) A /zero

8 fae wrew #, —74 %, 2 % Hiciue ORI &

Two’s complement representation of —74 in 8 bit format is

(a) 01001110 (b) 01001010

(c) 10110110 (d) 10110010

50 kHz |13 99 1 997 9 2

The time period of a 50 kHz sine wave is

(@ 20us (b) S0ps

(¢) 20ms (d) 50ms

Thia et #, wiva dofer feeed =i F &1 & THA HA § ITANT fwan Sar 21
Switched capacitor filter in integrated circuits are used to mimic the function of

(a) @uRE / Capacitor (b) 3fA /Inductor

(¢) sAE /Diode (d) wfeias / Resistor

T Y WA H, A IR B FYE F, A FA 7
If A and B are the inputs of a half adder, the sum is given by

() AANDB () AORB
() AXORB (d) AEX-NORB
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38. %ﬁﬁ@ﬁ,%ﬁmmww,ﬁﬁZOXORﬁzmmxéﬁwa

% S B
If the input to the digital circuit shown in the figure, consisting of a cascade of 20 XOR-gates is X,
then the output Y is equal to
1
X —
@ 0 b 1
© X d X
39. @N%ﬁaMOSETEﬁwﬁ@CMOSmﬁ, HRIET B

A CMOS amplifier when compared to a N channel MOSET, has the advantage of
(@ fogd amfd & froe fee fam e R 0 o (fewr) 87 / Lower current drain from the

power supply, there by less dissipation
(b) = e AR / Higher voltage gain

(c) = forga wamg @i / Higher current gain
(d) =R *-3HT6 MM / Higher cut off frequency

40. w@%&mm%waﬁﬁw6MHz%3ﬁtaaﬁgrwmﬂﬁa6oém%|ér—gh®aﬂt
3dB st il

The peak output of a tuned amplifier is at 6 MHz and has a quality factor of 60. The bandwidth and
3dB frequencies shall be

(@ 100 MHz, 6.05 MHz 31/ and 5.95 Mz
(b) 6 MHz, 9 MHz 3%/ and 3 MHz

(¢) 600 kHz, 6.6 MHz 37 / and 5.4 MHz
(d) 100 kHz, 6.05 MHz 3% / and 5.95 MHz

41. T Y op-amp N e Fhyaer 2

The output impedance of an ideal op-amp is

(@ 1MQ b)) 0Q
(c) 3=/ Infinity (d 100kQ

A 11 722 TA(EL)



42,

43.

44.

1 A % g wire frge WaTE W, ©de forge amgfid #, 30 V @ dis tfed Sees 3R 25 Vo gl e
dees 81 3T 3eYe oty 3R e Frare sha: 7

A dc power supply has a no load voltage of 30 V and full load voltage of 25 V at a full-load current

of 1 A. Its output resistance and load regulation respectively are

(@) 5Q,20% (b) 250, 20%
) 25Q,16.7% d) 59,16.7%

TS Y op-amp F &M # W@ W, Fefafea afue $i @ w1 27

What is the gain of the following circuit considering an ideal op-amp?

4.7

M
ARA—
Vin gy .
(a) -1000 (b) 1001
(c) -1001 (d) 1000

aﬁwaq%ﬁmaqﬁﬁﬁwr@m,maﬁaw@,aﬁOp-aﬁmpwumaszaaﬁw
B ?
What happens in an op-amp based integrator if the input frequency is kept lower than the frequency

at which the gain is zero?

(a) iy, e 32X 5@ &W &N / Circuit act like a perfect integrator

(b) uhwy, gafdn yat® S8 &M %W / Circuit act like an inverting amplifier
(c) R, Siees HIelet 38 %™ ST / Circuit act like a voltage follower
(d) uRue, ferRfRReT $& %™ Fm / Circuit act like a differentiator

12 722 TA(EL)



45,

46.

47.

48.

o & fe@r® T op-amp TfwY % fow, Vo 7

For the Op-Amp circuit shown in the figure, Vo is

2 kQ
— AW/
1kQ
—0N e
1V e— A=
L— AWV y
1kQ
(@ -2V b -1V
() -05V @d 05V
CRO | 9w foreaem 9 =1 3wm faifa @ 2

Lissajous pattern obtained on CRO is used to determine
(a) I et 1 W / Amplitude of applied signal
(b) uiy ¥ faga Y@@ / Current in a circuit

(c) vumelt & fespfa / Distortion in a system

(d) wen foramT 3k 311%11:%1 / Phase shift and frequency

shifti <Y T et ]

The phenomenon of creeping occurs in

(a) Turfier ©/ Ammeter (b) diee HeX & / Volt meter

(c) S "X ¥ / Energy meter (d) 3%E A A HE T8 / None of the above

T I & 300 V dice Hiew #, £ 2% % f wha forwmm A IR 21 AR e A 30 v R, @ @ S
e 1 dfEm 1 g B

A zero to 300 V volt meter has an error of £ 2% of full scale deflection. If the true voltage is 30 V,
then the range of reading on this volt meter would be

(a) 20V to 40V (b) 24V to36V

() 29.4Vt030.6V (d) 29.94V t0 30.06V

13 722 TA(EL)



49.

50.

51,

52.

53.

LVDT 1 39311 1 g9 | BT 2l

LVDT is used to measure

(a) fowam/ Displacement (b) & /Pressure
(c) dmuHM / Temperature (d) SHS F & =15 781 / None of the above

a7 FH-T v Ht & fed RISC anfhea=r i witsiiva f5an?
Which is the first company who defined RISC architecture?

(a) 3=a /Intel (b) IBM
(c) TRIE / Motorola (d) MIPS

i § & FH-1 FTEHIT TUW, TEI A= 57 FHA1 87

Which of the following can make the application program, hardware independent?

(a) JATOXfET yoTeRt / Operating system (b) IR AN / Application manager
(c) feamss A4S / Device manger (d) %« /Kernel
R T TET 3T & ForRT U T19e % fore g 21
A megger is an instrument used for measuring
(a) 3= e /High voltage (b) 3= fogga we@ / High current
(c) 3= wfey / High resistance (d) 37e @t / All of the above
gfmy § =1, & fore fean w2
The diode in the circuit is provided for
o~ o &
= L:
+50V = TaN 1000 mH

(a) wicfshan @ g2 / Reducing the response time
(b) Fvee (F1Ea) h G / Protecting the coil

(c) 9= 9™ / Shunt path

(d) grga Ry hit GL& / Protecting the drive circuit

14 722 TA(EL)




54,

35.

56.

57.

58.

T fireen #, i §6ve, 50,000 Tt b1 Swfer <t 21 36 g0 WH B GH S g Pt 5 sl
SICINR

A system has a sampling rate of 50,000 samples per second. The maximum frequency of the signal
it can acquire and reconstruct is

(a) 25kHz (b) 50kHz

(c¢) 100 kHz (d) 10kHz

81 % favawfie we g e guéh %1 weg fFw OSI Wa & 27

Which OSI layer is concerned with reliable end to end delivery of data?

(a) UfThsH SRR / Application layer (b)  ZEUR T / Transport layer
(c) -eash &I / Network layer (d) e fo% SR / Data link layer
T § T % Y ey ¥ g, CPU Y T TSRAT BT 21

For each instruction of program in memory, the CPU goes through a

(a) YlE - = - weflege Hih / Decode-fetch-execute sequence
(b) TS - WK - %l HF / Execute-store-decode sequence
() %9 - Eils - wfiwge W& / Fetch-decode-execute sequence
(d) 9 - TSR - dihis Hid4 / Fetch-execute-decode sequence

Ten ww A % arfrenefie SR @ gEEiie

Identify the characteristic feature of random access memory

(8) ¥ TH HIRTS @y ety AR & /It is a serial access memory

(b) %ﬁﬁﬁﬁﬂwﬁﬁ%m%@mmmm%,aﬁaﬁwﬁﬂaﬁkﬁm@mﬁ / Data can

be read from or written into any of the memory locations regardless of the order in which they
are arranged

(c) |t A Tl Y, guE Al @ e o wa £/ All memory locations can be accessed

with the same speed

(d) (b) 3R (c) 41 / Both (b) and (c)

T g | o 3 g% o9 &1 gey 2

The relation between & and A in a transistor

(a) a=l_ﬁ (b) az—ﬁ—

+

s |
e

il

(C) a’l=l
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59.

60.

61.

62.

. 63.

64.

ﬁnﬁaﬁgﬁﬂﬁﬁqmaﬂw,@amaﬁmwuaﬁm (STSUTE) ST & 7
Which of the following methods bypasses the CPU for data transfer?
(a) SR AAI wEEE (SITY) / Direct Memory Access (DMA)

(b) 3= fgad 3113/ 37 / Interrupt driven I/O
(c) dies 313/30 / Polled I/O
(d) @iFeaaR 3T / Software interrupt

8086:?5,@@@:%mﬁﬁma@ﬂ,mﬁg@mﬁﬁﬂ@éw%?

In 8086, which instruction at the end of a sub-routine takes the execution back to the main program?

(a) IMP (b) END

(c) CALL (d) RET

8086 fsp1 e # ot it wew B

The number of pins in micro processer 8086 is

(@ 30 (b) 40

(c) 50 (d 60

8086 &, MOV AL, 65 &1 =Sl 8 1 USRUI|

In 8086, the result of MOV AL, 65 is to store

(@ 01000010in AL (b) 42HinAL
(c) 40Hin AL (d 01000001 in AL
e forese 1 1 2

A nibble corresponds to

(a) 321 % 2 hitreh farg® /2 successive bits of data
(b) 31 % 4 fag@ /4 successive bits of data
(c) &% 8 hfep fagd / 8 successive bits of data
(d) 3% 16 i fag@/ 16 successive bits of data

16 MHz freet Mgt & |1y 8051 s feren % el aRwa St @
The period of machine cycle of an 8051 based system with crystal frequency 16 MHz is

(a 0.25ups (b) 0.5ps
(¢) 0.75ps (d 1ps
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65.

66.

67.

68.

69.

70.

ﬁm%f‘@auﬁmé;mm%aﬁ,%&m%%maﬁwaﬁﬁm

Specify the content of register R5 after the execution of the following program
MOV A, #0
MOV R2, #10
AGAIN : ADD A, #25
DINZ R2, AGAIN

MOV RS, A
(a) EBH (b) FBH
(c) EAH (d) FAH

T 2 kW T8 i 90% &R W WIgeie ST 8| Fol Fa1d qrew 2ft
A 2 kW carrier is to be modulated to a 90% level. The total transmitted power would be

(@ 2.81kW (b) 3.62kW
(c) 1.4kW (d =% oft 78 / None

et & Tl (FHeR) HT AR @ Wi e ) we 2

The phenomenon of microwave signals following the curvature of earth is

(a) S WWE /Faraday effect (b) e / Ducting

(c) w1 gHE / Wave tilt (d) avwusea fsaE / Tropospheric scatter

v 540 @ 1600|<Hz%9wmq%%ﬁmfLo>fcﬁ,ﬁﬁ%zﬁ@aﬁ&ﬂatﬂﬁﬂwam%

The range of super-heterodyne receiver tuning when fio> f, with broadcast frequency ranges 540 to
1600 KHz

(a) 85-1145kHz (b)  540-1600 kHz
(©) 9952055 kHz (d) 1450-2510 kHz

T RF sad® A St 3mafi 1 MHz 3k dvefigyr 10 kHz 21 Q ges 2nft

The resonant frequency of an RF amplifier is 1 MHz and its band width is 10 kHz. The Q factor
will be

(@ 10 (b) 0.1
(c) 0.01 (d 100

T 50% Higer et #, amee =1 Garu & forg gamn s 21 grafiet we a5
il

In a 50% modulated signal, the carrier is suppressed for transmission. The saving in transmitter
power would be

(a) 88.9% b 11%

() 72% (d 18%
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Tis

T2.

73.

74.

™.

¥ wme 1, wieonH v I gie, dvefrgy # gig w1 HRw S 2

An increase in modulation index leads to an increase in bandwidth in case of

(@ AM (b) FM
(c) PM (d) %% ot 7E /None

T TEF Y 40% 61 TeUE 7 Wghd A1 S 8| afdd qre |

A carrier is modulated to a depth of 40%. The increased power is

(a) 40% (b) 20%
(© 16% d 8%
RS 232 FgfThyA &

RS 232 communication is

(@) & gwiad /Full duplex

(b) 7 gwiaw / Half duplex
(c) Taw=r@@ / Simplex
(d) Tréw wfafhen womeft / Command response system

g N 8§, 30 F WEE '
In simplex channel, flow of data is

(a) < femadt #, wg ©% ¥9F # T / In both directions, but one at a time
(b) whw g fewnati # / Always in both direction

(c) =i w fem #§ / Always in one direction
(d) IR # & 5 T8 / None of the above

freferfaa o & $-a1, CPU # g -t #ta 87
Which of the following performs mathematical operations in CPU?

(a) DIMM (b) USER/ Register
(¢) BUS (d ALU
18
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