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- T Rew Qif Sfrear (R et =8) 1x6=6
Choose the corredt option (any sy :
(@) TR @FEE R@Nia Rggaen ww: )
R IR ?

Which of the . following scientists
formulated laws -of electromagnetic
induction?

i) blefr Fere / Charles Coulomb
(ii) &% B / James Watt

(ii) N2 W /. Michael Faraday
(iv) & @Y / Georg Ohm

T
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M) mmmmmmwmwvm
PIH @R AA . FARA?

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

(i) W&o
Newton
(ii) aREoA
Aristotle
(i) % o7 RTEvR
Thales of Miletus

(iv) cifdm coifsfer
Galileo Galilei

(c) LASERT ¥ sIw 2o
The full form of LASER is -

(i) Light Absorp'tici-n by - Stimulated
Emission of Radiation = °

(i) Light Amplification by Singular
" Emission of Radiation .~ v
- (iti) L1ght Ampliﬁcaﬁbn.- by Stimulated
' Emission of Radiation
\‘;(iv):_ Light ,A_lteraﬁon\ | by Stimulated.

1

Emission of Radiation
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[d) ‘ARz Ffion ar Reda’ saht 3 a1/
qBR FA =feE |

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

(i) ©F% / Dalton

(i) ©RO2F / Darwin

(i) WG T / Robert Hooke
(iv) GIFAT / Galileo

(e) SFR MG wizneizAy SiCiRorRM Rew
©FT 9GOt el ?
Which of the following is a postulate of
Einstein’s Special Theory of Relativity?

(i) T o7 F5e iR IfST BiTey
Light speed varies with the motion
of the observer

i) W B
Time is absolute

(iii) *FTOIS (eiizgs S TR REHT AR
The speed of light in a vacuum is
constant for all observers

(iv) S @S ©F [ fRre -
Mass is conserved in all frames
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(N RN wer Pre I e oA A =2

Who is considered as the father of
quantum theory?

(i) e '3
Niels Bohr
(i) G AT
Max Planck
(iii) IR YReEANf
Werner Heisenberg
(iv) 9FRIG B

Albert Einstein

(@ R 3o Seed ke ST o[
The nuclear era began with the
~discovery of ‘

(i) e F
alpha particles
(i) IR A
nuclear fusion
(iii) IR Ko
nuclear fission

(iv) FEE R

neutron scattering
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(h) SIS ¥ AT @R 2T SRS N ST

India’s first mission to Mars was called
() 9B'T=B / AstroSat

(ii) WFTWN / Mangalyaan

(i) STAN-5 / Chandrayaan-1

(iv) ¥ 9% 9F / Mars One

2. FrfRS ermm Tog frar (R @I ) : 2x6=12
Answer the following questions (any six) :
(@ >R wifRreE Rerr wisie @EmE SRz
@oifRfReT? | |

How did" the invention of the wheel
. contribute to the beginning of science?

(b) 2O Sy R R @I TB SRwE
fort | o

Name any two contributions of ancient
Indian science.

(c) CFFIRR DRI oMo ey Bieo Re?

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

(@) CiferAR =i 3415 =59 SOt SAE U SE
)

" Mention one contribution each of
Galileo and Robert Hooke.
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() izmEiRR SR ROR S A 2
What is the principle of Einstein’s
Special Theory of Relativity?

() REmS CRIST s A & et =7
<5t T |
What is meant by 2 ‘paradigm shift’ in
science? Give an example.

WWWWWWMﬁ

& 2
What are the applications of space
science and technology in daily life?

] W{ﬂ{amﬁsﬁw

features of the

(@)

What are the main
electronic age?

3.
il e i PR I fsdt e, G’
R e e 9
Discuss briefly how Ptolemic geocentric
theory was overthrown and Copernican
system  was established ~ during the
Renaissance.
g1/ Or
A o ol [KeRd TR & & gq= i
Rrt 02f2E? :
What were the major scientific developments
during the Renaissance and the Industrial
Revolution?
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mﬁmmwmwﬁm .
SIS [ |

: : i saac
Discuss the contributions of Sir I
Newton to the scientific revolution.

mmqwmmw@ww‘;#g
G I3 Stesd gt 39 |

, oy d
How did Maxwell unify electricity an

o . Of
magnetism? Explain the significance
Maxwell’s equ

atiqns.
9]/ Or ,
Wﬁﬁm@%mmm@_»m .
Rl < I St 3 vt |

‘Describe the role of 19th "ceritury' scientific

discoveries in

laying the foundation for
modern science. T

TR ol oves afor s R wfer?

Wﬁw?ﬂ%w‘ﬂmw : 2+8=10

- « - i .. .. -7 ‘c
- What was Edison’s contribution to electri

lighting? Evaluate the impa(;t-il ofuf]i).dlson s
inventions on industry and daily

@R QAT “Rady wife? 10

_ ) &
How does invention of laser bring

i d
revolutionary change in modern science an
technology?
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e R e Ra wie agfes g s
SIS 37 | SRST Jol S (A, ]J) ST

1 6+4=10

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. IIFTORMT SiINRd ©F @I o6k IRES?
HiriRrreRma

26P/107

AT SGI g R for
2 @ NGRS ﬁaw:{j]mz IS qufﬁ'a:

ISy =R iz RE@ Sicsa 1t | 1+4+5=10

W_ho proposed general theory of relativity?
Discuss the key ideas of the general theory
of relativity. How did it revolutionize our
understanding of gravity?

PRI ©F 5?7 ERIGH o5 Rm weore iy~ <e

g o IPehe SN @ TE? 2+8=10

' What 'is quantum theory? How did

developments in quantum theory lead to the

- emergence of modern - electronics and
- computing? '

%.f‘@.w,cﬁﬁ?m@?w,ﬁ@wmm'

T 9| |
Describe the contributions of Indian
scientists like C. V. Raman, Homi Jahangir

Bhabha, Vikram Sarabhai to global science.

10
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Choose the o 1o

qQuestions (

(@)

Irect answer of the following

any siy :

©TS at @RGt
%WW? M IR GOf I

Which Oone
basic comp
system?

() GRIFRN / Transmitter

(@) A= / Recgiver
(ii}) T 2SN / Oscillator
(iv) & / Channel

of the following is not a
onent of a communication

(b) TEREE= @sticarrs, w eRT T @ =

26P/107

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

() IR FAFoq Fol©
continuous: signals

(i) QST RS TS
analog signals

(iii) Rime e T
discrete signals

(iv) R ST TS
sinusoidal signals
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@=1S il ! B SRS (wired) CRET FRGT?
Which of the following is a wired
transmission medium?

(i) =#iforeer 23] / Optical fiber
(i) V2F'W®S / Microwave

(iii) TRPIRSG / Infrared

(iv) QRSe’ B39/ Radio wave

MEFRS REFORIT T IR
Microwave signals travel in

(i) $-S9] SRA® / ground wave
({i) SPN-SI5F SRS / sky wave
(iii) »ﬁﬁﬂw SIWCS/ line of sight
(iv) AT SRR GRACS/ water wave

SoAfbreT FizIRT FIRKG [afir vt =
The cladding in an optical fiber is
made of ~
() @TST M @@ES Fos I W
a material with lower refractive
index than the core

(ii) TS TH FF(TS ZATH P I
a material with higher refractive
index than the core

(iii) FIRT v G Bicie]
same material as the core

(iv) RpgeeRy I/E

conducting material
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il R i feorar aebam ma CoE!
@ T ey 2
Which property of the dipole antenna

material is most important for efficient
radiation?

(i) S iy
High resistivity
(it) 39 QAgies +{R=IRw!

Low conductivity
(iti) v AgReT <RI

High conductivity
(iv) 3 oo Rrg

‘Low melting point

B RofSew NRGERR (FDM) 2T 3t =

‘Frequency Division Multiplexing (FDM)

is used to
(i) TSy «fRF 3w IRIAA
increase signal strength
(i) 9O GeT® IZ TREFO (A IR

send multiple signals over a single
‘channel

(i) IIIG A IRIA
reduce noise

(iv) e @R FRIA
delay signals
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2. T Swx . 2x6=12
Answer briefly :

(@) FDM-S 16 @3 Jrrsams [w?

What is the need for guard bands in
FDM?

(b) PCM @EWE <GS TQEm-_ [ Q@92 (R
@I R Raa fora)

How is. -PCM different from analog
modulation? (Mention any two points)

(c) €B! RADAR JER T Soimime 62

What are the basic components of a
RADAR system? ;

(@ I" A TR 30 MHz =, @
-5 fo'sl QUoN AN et Wi 23?2

If the frequency of operation is 30 MHz,
what is the approximate length of the

half-wave dipole antenna?
(e) R @IS @[l R @I 7ot G S 90 |

State any two losses that occur in a
transmission line.

0 @l TR T SRR

Name the main components  of
_ communication system.

| .
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3. O P bew it 3x5=13

Answer the following questions :

(@) Bt SRS ctsiicalst IR 3 B W SHE
YT I[A |

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

(b) ATIT 3 kHz Jre-FREGS «iivst 7eF® Time
Division Multiplexing (TDM)-I RIS
corRer SRR= ez | 3t et e 8 RET
AR GG T T, (ST AT FAox CAI
JeTYY sl I e &G Nyquist
o PR @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.

i/ Or

ﬁﬂﬁw 5@ S_F¥S Frequency Division
Multiplexing (FDM)-3 & Ars [t F40|
TICS TN 90! A S <ol SR ey 4

Explain the principle of Frequency
Division Multiplexing (FDM) with a neat
diagram. Also mention two of its
applications and one limitation.
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© RRwa cisnms s & et JqT? 939
RRba @it IR 3 A o ==
ARSO 7 I [irgt A
What is digital communication? Draw a
block diagram of a digital communi-
cation system and explain the function
of each block.

(d) «aroaR R @ oo @I cRifitE
ofITE PR FRT AW AT ARSATOPR
[T FA N
List and explain any four important
parameters of an antenna with suitable
definitions and their significances.

H4][A/ Or )

QTN QROEET ¢oo =ie oIz s%y &2
ST [ROT T |
What is the significance of radiation .
pattern and gain in an antenna?
Explain briefly.

(e) @Bl Bolarz <RAT BT *[I 36,000 RefT o
- FFeds YR SR RSN 99 @eNR N | ;
TSRS HF THAART ANl Sf[ME LTS Q- i
Q@A BRI FN A7 =W, A T | SRIT
aifs 3x108 /e (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 3x10°.
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QM IS TGEr R eane? aPeibes
TREPTR Iidemmls [yt JA1 - @eiEst IS
m@a GFY Iq[ F1 | 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.

GTOIR SiREFRR s R qut a2 <o e 8
Renzibee e vt xm wie 2566 CTSTO
TR 41 (x| PCM Reteierw RS 6 1ot 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 -‘,blt
rate of the PCM signal. . - = =~ =

WF @R M AR @IRA Jryf Fary o 2+3=5
What materials are used in the construction

of optical fibers? Explain the properties
required for core and cladding materials.

TolR @IS qraie e qesre R o
TI? <fTSsT wiF @fmg @R PR 9 < Baw
RO | 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. G QSMGEMR I ARCHD! T[T A1 TR
et I TR o, BFER TR IR, RITTF
wIF e Poifber s SRl 0 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.

9. FANRFRS (cylindrical) FIWRT 4 AT SR
TRY A1 JWE WPOR IR Fisre IJ7ATS
QT AR TN ? 5
Explain the structure and properties of “\

cylindrical fiber. How does its shape
influence its use in textiles?

10. GPS 3 & = IW? R IS Gy 39 =i 5
T Qe GPST IS T swged amer :
S 9 ' 6 s
What is GPS? Explain its working principle
and mention at least three important
applications of GPS in daily life.

11. Yagi 9col e & 3o IM? TR S5 3991 770
iF [ @Bt Iy JRY SEY T4 4

What is Yagi antenna? Describe its structure
and one major advantage of using it.

12.%%2@@%{%@%{@@?%@

\
|
Sri iR [ORee NOEriR R G Ho IR i
I JIYT F | . - 5 }

|

\
|
|
|

( Additional 20 marks for 2023 Batch ) 1
i
|
|

What is digital modulation? Explain any two
common types of digital modulation
techniques with suitable examples.

* % *
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