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2024 (A)
ELECTRONICS
(SCIENCE)
Full Marks : 70
Time 33 hours
The figures in the right—hand margin indicate marks.
- @6l 9Ig6a 491 9619 R Ry geIRe /

Answer the questions from Group-A, Group-B
. and Group-C as directed

@-a/8a, 6‘/—6’6?/67 -PRIA IR QKR Heid agaler 28 |
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(2) LA a7  (,‘3)

Answer the questions from Group . ) Convert the blnary number (1 1 00), into
and continuously, its decimal equivalent.

PR GIIPRR a89 Mgt @/Gé \79/95’697 SRR feees 0 Gk (1100)2@@ Q1°%1q|@\f1@|a 5@ QRUISEa aGee -
621 ZIegye / - |

-A serzally
9_

- No electronic el
ad .
eél e are Allowed into ther el dofa eostatlonary
R mination hal], . | (d) What is the time per1o ofag
) €12/ 5‘ o
@ 6795 RENRERIFE g@g/g soor satellite ¢ ‘ :
P6q e/ _ _ seIG gia agge ZIQEle ARG 6969 ?

S
ymbols used in the questzons carry their

' (é) What is the waveform of time-based
usual meanings.

9960 6,%,0 o ceage i , ~ voltage used in CRO ?
25 A60e goe CRNTR Qe CRO 63 94920 AeI9-2RIAG 309 99 994
& ogg PRE /.  Bga 9
_ EyE
GRO . ‘ :
Q’_[;I;IQA ] 2. Answer any five of the following questions : 3
: - el 2x5=10
L. Answer all the following questio | : - G9Rge 6a 6alsd a/gz’ggqa Qae o ;
aa % ns : 1 = i [
1RYe 9ng g9 eaq dg . . XI=3 (a) Give the circuit diagram ofa tank circuit
(a) Wh.at type of feedback jg used i 'find write the names of circuit elements in
oscillator ? h s In - an | :
89194 6QIRg6q 6o | EAITY QYIE QTR TQ @2 B YR LS
! a ngQQ Q . o = 81 . %
QAU ? 9999 yeqiq 0802-2aIQIR §Fea QIF 694 |
(&) I\;i)hllch logic gate COrreSponds &2 h . _ (b) What are the advantages of a crystal
A :I;an eXpression A+ B =y ? t : | " oscillator ?
Y, fvg oy | U 6oIBN 98 Q100 dol @
d | QA RARXUQACL @S ?
gera 7 ) AT Qlee g , -
‘ (¢) What is the function of AFC ?
. 616 R/E-ELECT.(Science) | o (TunOver)
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LD e (€557

Gg@ﬂ AFC @ Qidi @'a o L SR - (a) Find out the length of the half wave antenna’
| ' i ff enc
(d) Give the block dlagram of an AM tloI\l/JI;(I)Zadcast radio waves of frequency

transmitter.

6086 0ae galnd @Ael AIf AR FRIR
6QIT AM Q@°QleQa QR 89 gIe a9 |

6Qdy fQae e |

(e) Express (0-10}:)’2‘ in deCimfl form. - y s (b) An audio signal of 2 KHz amplitude
(0.’.101);;@61?@ A HYI6Q ARES K9 | | - modulates a carrier wave of 1 MHz.-
s PR g e 3  Calculate the sideband frequencies and
‘(f) Give the circuit symbol of a two input | - .the bandwidth.
- NOF gate and its truth table. - 2KHz giey a°6e9, 1 MHz aaeie oeag
60lIc 7628 NOR Qloee 0fide a6ee 9e° AIDNE AQRE Q6 | aigug 2198 6 @qla 634y
NRIQ 494 QIR gIR 94 | PR /A | :EI 5
- S _ _ opH
(2 O Mention one use of RADAR. | (¢) Multiply the binary number (10111), with
(i) Can CRO be used to T AC , (}01)2. Express the product in decimal.
voltage ? Q@ aau(10111), 6 (101), g 94e ea 1 gaTeg
(erte Yes or No) - edfe e gl el
() RADAR @ caiiw e Ry | ‘ (d) The duty cycle of a RADAR is 0.5 and
(i) AC 0= adel aig CRO 20 cola B ~ the pulse width is 0.25 ms. Calculate the
Q1de & 2 : - pulse repetition frequency.
_ 6AITY QLR @ F26 o) 0.5 26T I AR
Q Q@A
E (Fome GW) gee 2 0.25 ms| aa@ geaIeda Q8
ll" s
ity een of the f01130W1ng , IR }Q |
x 13 =39 ~ (e) Simplify the following Bool i
29840 6 6l a3 co .mp € Iollowing Boolean equation
' Q20 ‘Qﬂﬁl Qe Q2 . and draw the logic circuit for the simplified
616 R/E-ELECT.(Science) ‘ | equation. ; _
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Y= | e 1= 7))
=AB+ ABC+ 4B + 4BC
R QYO YRR, AAIRREE qge o | o | ‘ ifier is 40 dB and net output voltage
AT QS AaR » - amplifier is an p g
AWNRR AN ABR 9dg "elamee

o A0 ea | e ~ is 10V. Find out the input voltage in mV.

6015 Qagala dedeq adaidl aie 40 dB
2166 | Qglicn GaQ 10V 626m @694 @9@ mV

6)

r i ) . -~ <
horizontal Space Wavilg)ruond o pand, 6Q QL @ | -
= 'PlOpagation, ’ ' A i)
;lslggg,gglaa 9" AgeAfie eaqig oqer | (/) Draw the complete circuit diagram of a
Bt IS @ N N ush pull amplifier.
sy, BN S e pqqqa%QéQa a gd adaaa 8g ase
- e | 66115 i
(g) One AM Qal ‘
. e=28§ i . presented b #53 » A .
find C(;mg'él COsw 1) sin (1500 10%) ) ' (k) Draw V-I characteristics of JFET and v
factor. | I'amplitude and modulation - | | inciicate pinch off voltage and breakdown ;_EI '
& : tage. k, : » -
GGHG‘\’J AM et ; e % .
e=8(1+0.4 CS? qqm?@ ' 7 . 69 JFET @ V-1 2086 5g 2iae of 6Q%6a
&Y Q129 oagq a%t) Sin (1500 x 10%) ‘ | A°QeR FeR 8 Sed Fae 950 /x|
Q| 716 299 goniq agg '

(I) Give AND and OR rules of Boolean
Algebra with example.

QNG @1eadiea AND 8 OR Gaq ieqd
half w Impedance dlstrlbuti ' con o Ry :
ave antenng. | tion of g | 69R QI |
N2 aagiq o B i £ T v PR : ' ;
6In600 @c.%; U 08 6D U8 Qqegy Sdo _ - (m)Height of an antenna is 20 m from the
0 » 99 106g]10 gegm, Soaq aai I % T  ground. Calculate the maximum distance
| The pet voltage gaipn ¢ ' NEEPREL. Y upto which the radiation from the tower
16 Of a Multistage are likely to reach (Radius of the earth=
s % gy LECr(Scicnc) 1 - 6400 km).
Conti .
i Continued) 616 R/E-ELECT. (Science) (Turn Over)
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QI 6615 ARAIQ @961 20 m 2es | 9@I0lg

QYR 6960 Qa0 adie dqiad AREARAR |

2QIQ @a | 98918 IS = 6400 km |

(n) A target is at distance 150 km from the

Radar. Calculate the time interval during

which the echosignal will be heard.
QLIQ0IQ 150 km gaciea 681G Qugd 213 |

660 ATACR YR A°6Q0 GQIFe oIl Aeae

@Q | : )

(0) Anegative feedback amplifier with gain

A =100 is provided with a voltage

feedback factor 0.1. The cutoff frequencies

of the amplifier without feedback are 60 Hy

and 8 KHz. Calculate the values when
feedback is introduced. .

RN A =100 388 9@ Q9I9R gread Saseq
e 0.1 1991 geaadsa desea S6ge 21ad
60Hz 8 8 KHz1geslaa gsais qea el
FJRY 6960 629 UKL 2Q |

(p) In an RC phase shift oscillator, R = &, -
: 3, 2

- R/=R=650KQand C = C =C,=C=
100 pF. Calculate the froque.
p alculate the frequency of

(9)
605 RC qal adede caideq R, =R,
‘R,=R=0650KQ~e C,= G C34= C
100 pF | 921Q AIQE e @4 |

'GROUP-B
‘Y —QRue

Read the given passage and answer the
following questions briefly : - _
YRR AIQUG I e 9a° BORYS 94 99 a8
Q°6RAR @ - |
Ms. Rani was talking to her friend on a
mobile phone for a long time at her residence.
Her sister asked her touse the headphone for
conversation for longer duration.
Rani asked the reason and her sister clearly
explained that.
dq Qid ol 99F 980 a1d Aaa AR EAIRIAR
CTIREQ WER QRaIQIQl 62R26R | FIF UR& LI 6@?1_
QI 6206TIR LR AR aalad easal alé
oI Q108 CEIRRIg ITTVER AT AWK AR CA6A |

(a) What values are reflected by the sister to
advise Ms. Rani ?

2x2=4-

school s. agl asem con

A P s VAl 69Q FRYERIR
oscillation. - Aq eusreg, QIG% @?am Quaql Qi 69R S
i goTae 6@
| (Givenm=3.14 and \f5 = 5 45 furn O
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(10)

(b) Why it is harmful to use mobile phonev
for a long period as compared to usmg |

headphone ?

9191] QRS AR GQ@GG’I@ @QQIGQ 6l GQ’IQ
e2Ie *ARIe 80 @'4 ?
| Or
@R
Isha wanted to know how an AC
automatically stops when room temperature
is (for example) at 25°C and starts when
temperature is above 25°C. Her brother, an
electrical engineer, designed a cheap digital
- circuit to satlsfy Isha's cur1os1ty Isha was very
happy.

a4l enafa@ SI2al 60498 AC 808 NR QITAIg)
(a9) 25°C 6 2iI6aIca 9° 621QQIAE 9&° 25°C
Q @F QIafIRIea 98 AIduRe 6293 | 9o QIQ 064

629902 U116 6615 AaR BdaIR ARG AIIAYER - |

P21 AYARA gad *6QIg awe 626m |'

(a) What, according to you, are the valués
displayed by Isha's brother 92

29 €962 dIa wIa 699

e AMieR gode

616 RJE-ELECI‘.(Science)

(Continued)

(11 )

. (b) What logic gate was used in the éircuit ?

616 R/E-ELECT.(Science)

NAdIR 688 ARR QIeQ 9Rdd 94920 coia-
@l ?

GROUP-C
‘e’ —3xua

Answer any three of the following questions :

4x3=12

B0AYe g9 auq 6a 6R6d F6RIGR aan @ :

With a neat circuit diagram explain the working

_of a Hartley oscillator. Obtain an expression

for the feedback fraction. 3+1

AUy GQGHQ afge o9 492 4@ QIG‘GQ GQIQQQ

laiatel QG’JZI I Q_Q@Qé'l L l°d aIg e YBR 44
@@ | .

Wlth the help of a block diagram explain the
function of dlfferent stages of a superhetero-
dyne receiver. 2+2
@ Q@R 0@ QILILER @ gae £2656ALINT, QG121
IR 2IQ QIQLIQIQ@I Qgld 1

Witha neat diagram describe the basic features

of a CRO. Mention some of its 1mporta131t+1

uses.
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"( 12 )

R aasia @@ Qﬂ@lgqea SGHG'\'] CRO eﬁm@ g@@

P9 edal 9a | 921a socoq qaqqs; Qt{@@la ARRER
B weaseal |

Descrlbe various modes of propagatlon of radio

waves. Give general idea about satellite
- communication and its mgmﬁcance 3kl

60566 oaera @@a J49IQ dAIREl A°AL6Q Q49| R |

QAYL ARICER A°GIQ8 8 QQIQ ﬂ@@gﬁl Qg Q]°€1€?€Q
‘ ,QIMIQ@ SHARY Q2 | ‘

9. (a) What is a NAND gate ? G1ve its logic

circuit symbol and truth table. - 21 EyaE
}. _ B~ NAND QR @8 ? 2IQ aage ‘Z1°GG1‘G ¢] ) o
e @R galg el '

| (b) Show how can NAND gate be converted
; into NOT, AND and OR gate.
i

‘NAND Q8@ @a&@ NOT, AND 6 OR. @la@ea |
/ : _ GQ@@ RAULIRQ AR Q&Y |

-2
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