Total No. of Printed Pages—16
1 SEM FYUGP GECPHY1 (A/B)

2025

( November )

PHYSICS
( Generic Elective Course )
Paper : GECPHY1

Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)
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1. M Rew Ak Sereal (R @t =51) - 1x6=6
Choose the correct option (any six :
(@) TR @e REMiE Rypadn Siwew i«
ofoRe FRfRE?

Which of the following scientists
formulated laws of electromagnetic
induction?

(i) of® T2 / Charles Coulomb
(ii) R AG / James Watt

(iii) WZFA @IS / Michael Faraday
(iv) && €% / Georg Ohm
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AICADIRE A EIGERITS @RS W F17 *
AIIE! (I AU 7% PR ?

Who first observed that magnetite or
loadstone, possesses the power of
attracting iron?

(i) &6
Newton

(ii) af{2%a
Aristotle

(ifi) C¥eTR =R FER
Thales of Miletus

(iv) oife@im carferfer
Galileo Galilei

LASERY =9 I g'd
The full form of LASER is

(i) Light Absorption by Stimulated
Emission of Radiation

(i) Light Amplification by Singular
Emission of Radiation

(@ii) Light Amplification by Stimulated
Emission of Radiation

(iv) Light Alteration by Stimulated
Emission of Radiation

( Continued )

(@)

(e)
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‘Aipfos MR TRl Reds” e 3 79l
AV I &S |

The theory of ‘Evolution by Natural
Selection’ was postulated by

(i) ©64 / Dalton

(ii) TR / Darwin

(ifi) ¥]I5 < / Robert Hooke
(iv) I / Galileo

T (I WRABRAY Wit eRTE Rew
OGB! 4iRell?
Which of the following is a postulate of
Einstein’s Special Theory of Relativity?
(i) *HEHIT feq e (olizeq oifeq oy
9%

Light speed varies with the motion
of the observer

(ii) T
Time is absolute

(iti) WOIS (AIZFF A T REFFT AR
¥

The speed of light in a vacuum is
constant for all observers

(iv) S @IS S HEAFe |

Mass is conserved in all frames
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RRITR SE g 3f1 31w o 341 29

Who is considered as the father of
quantum theory?

(h)

( §)

CITOT T AT QRN ALY ST N e

India’s first mission to Mars was called

T (i) 98’5 / AstroSat
i LK
Niel (i) RIS / Mangalyaan
lels Boh
i ' (iii) P@I9-3 / Chandrayaan-1
) O P
i (iv) W5 9% 4F / Mars One
Max Planck
(i) T Az
» Haleads 2. frffe e Se fmt (R Qe B ;. 2x6-12
erner
RS Answer the following questions (any sty :
(iv) <M iR
Albert Einstein (@) PR IIRHE Reme s @emE s
nRfRet 2
How did the invention of the wheel
(@) RS PR TS ke iR *[l | contribute to the beginning of science? J
The nuclear era began with the
discovery of . (b) mmﬁw SR R@T R @ien 551 swem =i
|
(i) TP e

Name any two contributions of ancient
Indian science.

(c) @ ITTRI S Fa9 Sl 59

What is the significance of Kepler’s
laws of planetary motion?

(d) ciferd siF 345 7 @Bt SamE I SE
(iv) g Rfdaq i

neutron scattering

alpha particles

(ii) NN AR
nuclear fusion

(i) “I_RE ey

nuclear fission

Mention one contribution each of
Galileo and Robert Hooke.
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(e) WEERA wCifFeRME o oed AifS 752
What is the principle of Einstein’s
Special Theory of Relativity?

(H Raws ‘crcRn R IFrE e =2
oot T |

What is meant by a ‘paradigm shift’ in
science? Give an example.

(g) Tt Siaee TR Rem o oyfed A
& &2

Wl:lat are the applications of space
science and technology in daily life?

() TR PR T wREpE 5 /e

What are the main features of the
electronic age?

@AERR TS ERE TRET 9 FEId THaR
IR e Wi ek e afedt e, o
Aw oltE el F9 |

(7))

4.@@1%%%@%@13@@%@3«%%@

s 4 | 7

Discuss the contributions of Sir Isaac
Newton to the scientific revolution.

AT R e JEeEE (e gFfrs FRE?
CEEER TR ol gl T 4+4=8

How did Maxwell unify electricity and
magnetism? Explain the significance of
Maxwell’s equations.

wQi/ Or
wiyfe ReEme @b Fe RS 58 o
e SR g T 491 8

Describe the role of 19th century scientific
discoveries in laying the foundation for
modern science.

.WWW@WW%W?

i St « Eir i # o S Wt e afve TeRe dSikE
olemic geocentric -
theory was overthrown and Copernican Lol 2+8=10
system was established during the What was Edison’s contribution to electric
Renaissance. lighting? Evaluate the impact of Edison’s
e/ Or inventions on industry and daily life.
@R =F Sugifie o e & & e it e e e e I A R R
()
Rt oafee? B @A g AfResa S ? 10
‘cjlvl?r?:lwi;e tll;e major scientific developments How does invention of laser bring a
& g the Renaissance and the Industrial revolutionary change in modern science and
evolution? technology?
st ( Continued ) 26P/107
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[/ Or

R Rere e e e agfes st o
ST F1 | SRS T SRWi (@, 377) SE
4

Discuss the role of space science and
technology in the modern world. Mention
India’s key contributions (e.g. ISRO).

( Additional 20 marks for 2023 Batch )
Answer any two of the following :

8. WIFTORME AT T @I oV PRMRE?
SCIFFFOIIMT I OG1 o7 4RI R fBral |
2 @ TR Rw wRR eRire W@k
ARG Wi o1} R e 391 1444510
Who proposed general theory of relativity?
Discuss the key ideas of the general theory

of relativity. How did it revolutionize our
understanding of gravity?

9. FRIDW ©F 57 FRITH TF KPR ToTo PR
g W IABBeT S @ERE TA? 24810
What is quantum theory? How did
developments in quantum theory lead to the

emergence of modern electronics and
computing?

10. f5. fS. ¥, @ wErdx ol Ry SRR 7@
{9 |
Describe the contributions  of Indian

scientists like C. V. Raman, Homi Jahangir
Bhabha, Vikram Sarabhai to global science.

10
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Paper : GECPHY1B

( Introduction to Communication Technology )

1. &R ERT 7{ e SeI! IRM F9 (R @i
251) : 1x6=6
Choose the correct answer of the following
questions (any siy :

(@) TS TRt @G @O I 9B Y
T = ?
Which one of the following is not a

basic component of a communication
system?

(i) (R / Transmitter

(i) AP |/ Receiver

(iii) F=%a A@SPIA / Oscillator
(iv) &e1 / Channel

(b) e @RS, © R 9 =

In digital communication, the data is
transmitted in the form of

(i) SRS FFOT FS
continuous signals

(ii) @ PO FHO
analog signals

(iii) fftem et wore
discrete signals

(iv) B3F SR F4©
sinusoidal signals
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=TS Rl ! B! ORg@ (wired) IR iGN 2
Which of the following is a wired
transmission medium?

(i) I F33 / Optical fiber
(i) ABF'@S / Microwave

(iii) TFIES | Infrared

(iv) @f¥=’ S93/ Radio wave

TRE WS RFCRE T FF
Microwave signals travel in

(i) $-OFF wREwCS / ground wave
(ii) TIM-TRIT TS / sky wave
(iii) BN @RACS/ line of sight
(iv) N SRR Wﬁm/ water wave

A PiEie Fifoss Pl w1 21

The cladding in an optical fiber is
made of

() @S e @l 3w 9 e

a material with lower refractive
index than the core

({i) @ITSF TH AFFS TR W WR

a material with higher refractive
index than the core

(i) PRI WI T I8A
same material as the core
(iv) RpeeRi® awE

conducting material

( Continued )

(11 )

() e [ A foo'a GUhaR @I (@I

()
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@9 ROGE BFII1?

Which property of the dipole antenna
material is most important for efficient
radiation?

(i) TH @Iy
High resistivity

(i) ¥ agfes =fRifze!
Low conductivity

(iii) T tagfes el
High conductivity

(iv) 3 o= &
Low melting point

firpafe fefoem qFSEBR (FDM) 929 T4 =

Frequency Division Multiplexing (FDM)
is used to

(i) el e I PRI
increase signal strength
(ii) GBI (BGETS I TS (oI BRI

send multiple signals over a single
channel

(iii) T4IZ5 ZP A
reduce noise

(iv) @S iR FfE
delay signals
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2. o{T Teq fm:

(12 )

Answer briefly :

(@)

(b)

(c)

(@)

(e)

26P/107

FDM-S o6 @3 grigme &2
What is the need for guard bands in
FDM?

PCM (ST Gl TR [ @@ar? (R
@I PR REw for)

How is PCM different from analog
modulation? (Mention any two points)
@bl RADAR Q%R T4 SomA@E R69

What are the basic components of a
RADAR system?

I e RPwRe 30 MHz =, (o
Sg-oaet Rora aehar ok ot Rewiw 239

If the frequency of operation is 30 MHz,
what is the approximate length of the
half-wave dipole antenna?

QT @S @ R I 75 @AResi S 74 |
State any two losses that occur in a
transmission line.

QM [ T TomiprRa = forat |

Name -the' main components of
communication system.

( Continued )

2x6=12

3. R APTRA Teq fr

( 13 )

Answer the following questions :

(a)

(b)

26P/ 107

<51 TP AT IR 3T o St AF
o 4

Draw and explain the block diagram of
a basic communication system.

Ao 3 kHz e-FiREGs A5t 7S Time
Division Multiplexing (TDM)-3 YRTS
cefaet e ez | Afi et e 8 RGe
A GG 9 R, (O AT JoTo oIl
GO2GY A T | @=ifeR @ Nyquist
formr oepife &t |

Five signals, each band limited to
3 kHz, are to be transmitted using Time
Division Multiplexing (TDM). If each
sample is encoded using 8 bits,
calculate the minimum transmission
bandwith required. Assume sampling
rate as per Nyquist criterion.

9ql/ Or

wiftgs f5dd =S Frequency Division
Multiplexing (FDM)-3 ¥& TS iyl 1
#50S 2R ! AT F B! SPjRl S 4 |

Explain the principle of Frequency
Division Multiplexing (FDM) with a neat
diagram. Also mention two of its
applications and one limitation.

( Turn Over )
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(c) TR @t e 5 qrar a7 99m
fofeber coar e 3o fa s e
oS! 77T T i 4 |
What is .digital communication? Draw a
block diagram of a digital communi-

cation system and explain the function
of each block.

(d) v R @ sfe wwgd  crfite
oitige 3R PRes wwl e aEreRTorE
[ 4 |
List and explain any four important
parameters of an antenna with suitable
definitions and their significances.

]/ Or

qUHIR @ o Wi it gw3 /59
BT G 34 |
What is the significance of radiation

pattern and gain in an antenna?
Explain briefly.

(e) <Ot ToisR “f AT BT “M™r 36,000 R eoig®
FEILS YN Wl JRAT 99w @o ol
oA AF TRy o AfRENe A wrg-
QAT R Req o A, st 791 | SReel
ifs 3x108 fir/ e w i
A satellite is orbiting at a height of
36,000 km above the Earth’s surface.
Calculate the time taken for a signal to
travel from the Earth station to the
satellite and back (round-trip time).

Assume the speed of electromagnetic
wave is 3x108.

26P/107 ( Continued )
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4. Q@RS IS TgEE B AwER? 9Faibee

TEErEE RS T A el IS
nfFGrefies ewy 30 w9 2+3+2=7
Why is modulation necessary in communi-
cation system? Discuss the working
principle of amplitude modulation. Explain

the significance of multiplexing in a
communication system.

qebA wiREfEfel e &5 3@t A 9ot R 8
frrmefies @ W R AWE 25601 GUSTS
ARG T4l 0202 | PCM fRoler 5 B sfet 1|
1+3=4
What is the directivity of an antenna? A
signal is sampled at a rate of 8 kHz and

quantized into 256 levels. Calculate the bit
rate of the PCM signal.

e w3 e Pg 9 9 W7 @R
wie @fod A A QIR g il 2+43=5

What materials are used in the construction
of optical fibers? Explain the properties
required for core and cladding materials.

Bojgiz @IS GBI o @t I o3
a7 GRTesT e R @R At I 9T Baw
IS | 1+4=5

What is antenna look angle in satellite
communication? Explain elevation and
azimuth angles with the help of a diagram.
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8. (PN QNI T& 4IEH [l 34| JEOR
el e IR o7, BPRP 77 2R, Re'T
aiF @ feifbes ot S =4t | 2+4=6
Explain the basic concept of cellular
communication. Describe the role of cells,
frequency reuse, handoff, and cell splitting
in improving system capacity.

( Additional 20 marks for 2023 Batch )

9. TANIPRS (cylindrical) FEIRF o157 =T <A@l
Pt F W PR IR S RIS
T ASR el ? 5
Explain the structure and properties of
cylindrical fiber. How does its shape
influence its use in textiles?

10. GPS 3o 5 3@t A2 TR Fiforals gl 341 o
v e GPST dwe i gwgrd aws
Ty 4 6
What is GPS? Explain its working principle
and mention at least three important
applications of GPS in daily life.

11. Yagi 9CoA1 3w & qo IW? W A0 I 7
uIF WY <GB 7Y R Sy F 4
What is Yagi antenna? Describe its structure
and one major advantage of using it.

12. fGs wgerm P & og@ W2 OWE
Tz fofbe ToEre R G o1 AR
A PRI I 5
What is digital modulation? Explain any two
common types of digital modulation

techniques with suitable examples.
* % %
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