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- OPTION-A
Paper : PHY-RE-5016

( Experimental Techniques)

Full Marks : 60

Tlme Three hours

_ The Sfigures in the margin mdicate

1. Answer the following questions :  1x7=7
. . (a) How are random erfdfs minimised? .
| (5) What is thermal r;oiée? |
(c) , What' do you mean by piezoelectric
- effect? -
(d) Merﬁ:ion any one characteristic of
~vacuum.
() What is LM 357
Write: one difference bétweén an ahalog_

)

@

Sfull marks for the questions.

instrument and a digital instrument.

What do you mean by energy couplixjg.?
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2. Answer the-following : “ 2x4=8

(a) Differentiate between Accuracy and -
Resolution of measurement.

(b) Write the W'o~rking principle of a
- temperature sensor. ‘

(c What are perlodlc and aperiodic
signals? Explam

(d} If the radius of a -circle is ‘measured

~ - with'an error of 2%, then find the error
in the measurement of its area.

3. Answer any three questlons from the
~ . following : : 5x3=15

" (a) Draw the block diagram of an RLC

' bridge and explain its working principle.

' (b) Explain what are meant by transfer

- function .and frequency response.

Differentiate between frequency

" response of first and second order
systems

(c) In successive experimental
measurements, the time-periods of a

A snnple pendulum are found to be 2. 04s
1.95s, 2.03s, 2.06s, 1.98s and 1.94s.
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Calculate: - .
() Mean time-period

(i) Mean absolute error
(itif Relative error
(iv) Pérceritage error 1+2+l+i=5

'(d) Explain the key characterlstlcs of a
"tr.ansducer

- (e) What are LM35 and LM75? Explam
their fu,nct10ns

®

4. Answer any three questions from the
following : A 10x3=30

{a) (i) Whatis the workmg pnn01ple of a
o pressure. gauge?

(ii) Explain the  working of an
~ ionization gauge. ‘

(i) Mention the differe@t types of -
~ ionization gauge. 2+6+2=10 -
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(b) (i) Explain, what you mean by static
and dynamic characteristics of a
measurement system.

- (i) - Differentiate between electrical,
thermal ‘and mechanical systems.
Give an example of each of these
systems. - . " 4+46=10

(c) * (i) Differentiate between gfounding_ ;
and shielding. :

(i) What is electrostatic shielding?
' Explain how it works. -

(i) What is Earthing? = 2+6+2=10.

(d) (i) Explain the principlaes of
- measurement of ‘current I.and
voltage Vwith a digital multimeter.

(i) Defive the following terms :°
1. Meén Deviation
2. Average be;riaﬁoﬁ
3. Stgndard Deviation ‘ 4}F6=10
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(e)';' () What is a . temperature '
- transducer ? Explaln its Worklng
principle. '

(i) How does a $hermocouple work?
Explain its Workmg 5+5=10

- Wnte short notes on : (any two) .
5x2=10

i ‘Mechani:ca.'l pprhps -
(i) Digital LCR bridge

(iii) - Noise in measurement system
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OPTION-B
Paper PHY-RE- 5026

( Embedded System
Introduction to Microcontroller)

. Full Marks : 60
_Time : Three hours ‘
. The figures in the margin indicate
Jull marks for the questions.
1. Answer the following questions : 1x7=7_

(a) To built a large scale embedded system;
which processors are used ?

(b) In a 16-bit prdcessor, how -many bit
"~ can form a ‘word’?

(¢ How many locations can be addressed
" by an eight bit address bus ?

'(d)A Why does the 8085 mlcroprocessors is
- . 8-bit? | : :

(e) Give the name of the bidirectional bus
’ 1n 8085 mcropmcessor

1) How many general purpose registers
' are there in the 8084 microprocessor?

(g9 How much pregram memory does the
8051 ,rm'crocontrqller have?
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2.

3.

(o

@

~ Answer the‘following -questions in short :

2x458

Give the name of the ‘special purpose

-
register of 8085 microprocessors.
(i) Mention two differences between timer
- and counter in microcontrollers.
(iii) What are the two ke_yvfeatures of 8051
' micro¢ontroller ? :
(w) ' Define Arduino with an exémple.
Answer from the followmg group either (a,
‘b & ¢ or (c, d&e) ~ 5x3=15
(@) How does an embedded system is
‘ different from a general purpose
computing system? o
(b) Discuss about the 1nterrupt prlorlty'
register in 8051 . _
Mention the hmltatlons of the 8051
microcontroller.
lee the. dlfferent groups of mstructlon _
. in 8051 and their descrlptlons
(¢) How does. a 8051 microcontroller

generate a sine wave using DAC
interface? -
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4. Answer the folloWihg c  10%3=30

(@) Discuss ‘about‘ the architecture of an
' 8-bit mlcroprocessor and draw its block
dlagram ‘

.Or

Discuss the application and use of 8051
" microcontrollers. What type of RAM
- does a 8051 use?

- (b) Draw the block diagram of 8051
mlcrocontroller and dlscuss 1ts different
- components. .

Qr

Draw the pin diagram of Ardﬁino' UNO -
and mention the specific functions of
the p1n '

(c) What are the timer mode and counter
' mode in 80517 Discuss in detail.

Or
What is an embedded systerﬁ desi’gn')
Discuss the different steps in the

embedded system design process and
. software development process activities.
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~ OPTION-C .
- Paper : PHY-RE-5036
‘(Advance Mathematical Physics-I)
| Full Marks : 60 -
Time : Three hours

The figures in the margin indicate .
full marks for the questions.

1. Answer the followmg questlons :. - 1Ix7=7

wote fAat eTEe @m o ¢
(a) Give t‘he definition of a homomorphlc
group. ’

TSl R el
(b) Deﬁne a subspace. Give two examples.
Borg <5t e a7 Sreel vt
| (c) Stafe the Cayley-Hamilton thedrem.
| PR Tolt
(d) Write the Hooke’s law of elastlc1ty in
- tensorial notation.

WWWW mmﬁﬂn |

3 (Sem-5/CBCS) PHYRE1/2/3}4/5/C 10



(e) Write the order of the tensor

C= aa

C=a,a, Wﬁﬁ R T?erl
(ﬁ State the. Quotient law of tensor.
(e]] What. is mixed tensor? Give one

.example

e Wﬁs? ézfv‘f%wﬂﬁm

2. Answer the followmg questions : 2x4=8

(a) ~For a vector spaCe V(F), show .that
. 9=0p, for all peV.

e BWV(F) I a9 mezn @ 9=0v,

veV | '

(b) Show that the gradlent of a scalar field |
is a covariant tensor of rank 1. '

(ST (T, 93 (T (R "f® (% 17
RICORAS (GBI I

: 10
c) Find g2, where A= .
(@ Find et ,[o 2]

- . 3 (Sem-5/CBCS) PHY RE 123456 11 Contd.



1 0 S v
A= [o 2] A, eI N et
| (d) Shbw that div(cufl _A)‘ =0, using félflSQr;
(59 T IR (&N @ dliv(curl A) =01

" 3. Answer any three éf the following
questions : -. - 5%x3=15
| g:-sa—wﬁmmmﬁmm@ﬁmwms

(a) Define blnary operatlon on a set. When

binary operation is said to be
commutative? A binary operation* on’

set N defined by g b = g + b*, find4+3
“and 3%4. -  2+142=5
. i e | <51 G aiRem coom

- o Rivw e Nﬂ"él%ammw * «ol (@®
- ofIl TR B axb=a bybe, (OTS
4% 3R 3+47T TN A | |

(b) Are the- follow1'ng' vectors linearly
‘_dependent? If so, find a relatlon
between them

(327)x2 (241) X3 = (1—26)' _
3+25.'
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wﬁm@@%mm m?ﬂﬁ
7, Fiees e THw! Tlenet | - -
X =(3,2,7), X, = (2,4,1), x5 = (1,-2,6)

(c) Show that the modulus of each eigen-
value of a unitary matrix is unity. 5 =

e (@ TBFOR c%ﬁaw ﬁ%ﬁ eiztv‘m%t
SRR AR AT

(d) Calculate the matri¢ tensbr in 3D
Euclidean space for the co-ordinates
Cu= x+2y,vxy,wz C 5
u= x+2y,v X-Yyw=2 FAET IR
3D Rl e s G et =1

(e) Find the second order anti-symmetric
tensor associated. with the vector

71+3]+4k S
7i +3] + 4k (SO Tite wige (7 4
ﬁwa@aﬁ— O paCH! Tlereat

4. (a) (l) Deﬁne a group. When a group is
said to be Abelian? Prove that the
set I of all the integers with the
binary operation . deflned by

a*b= a+b+1 forms a, group.

141446
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Wﬂ"wﬁmlwm@%ﬂtmﬁw
- PRI ANI M A a*b=a+b+1
.'ammmaﬁm » 3 IS
S8 TR TS I (<Dl TR A5 I |

(i) .Determine the idéntity element and
inverse for the binary operation
(a,b)*(c,d) =(ac,bc +d). 4

2+2=4
W&ﬁ?ﬂ]‘ (a,b)*(c,d)=(ac,bc +d)
T I G Gl o1 Ay Bfeneat |

- Or/ wear

(b)) (@) Show that any tensorA,, can be

_expressed as a sum of a symmetric
and a anti-symmetric tensor. 4

R @ RESE! B3 4, Tl TS
Wﬁ%ﬂﬂ%@l@“ﬁ@ﬂﬁl B

(i) F1nd the eigenvalues and eigen-

{01 0

wctors of the matrix A=|{1 0 Of
O 0 0

3+3=6
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010

A'loomwﬁmw
- 0 0.0 o

| T SRR (o3 SRl
5. (a) " (i) Using matrix method; solve the
' * coupled differential equation,

Yy = 3y'1 +y2

Yo =Y +3Y,

 subject to initial conditions
w(0-3n0-5 7
y’ =3y, +y2 . \
Yp = y1+3y2 N

cz“rtarwwm’ﬂwt @%mwzrmw
T ARTT 56 T

y1(0)=3; y2(0)=5.|“
(i) If AP B,is a tensor for all

contravariant tensors A?, then
show that B, is also a tensor.
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fit T FRCSRAS GHIA? I

| JIAP B, cﬁr{sa@,mcmmm '

B, @i CBF{WI |

| Or/War ‘

() @ Find whether the set .of
s vectors[a,f,7] inR® such that

a+ﬂ+ y = O forms a subspace
of R®. B 5
R® \fs[a,ﬂ,y] cvﬁ A2l e
a+,3+7 omRss%ﬂ@aﬂéﬁw
el w01
() Verify the Cayley-Hamilton
thebrem for the matrix A =[? g]
and hence find At . 5
- [5 4] _ |
A=l 5 cs“nmwcbﬁ Tt T

o ‘ﬁsvanmm m«rwm A-la o
wﬁﬁW| .~
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6.

(a) Using tensor, prove the following vector
~ identities: S 3+3+4 10

(i) - V(A B)= (?xA)B—(ié).A

(iii) %g(ﬁx,&) V(VA) VA

- or/ WQIZT

() :If(ds.)z .="3(d9_c'1 )’ +5(dx?) '—4(dx‘)(dx2)',

. .then find thé matrices —

2+2+2=6
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@ g,
(b) g*
© 949"
nﬁ(ds) —3(dx1) +5(dx2) —4(dx1)(dx2)
=, (9%
() g~
Q) g9 |
e @B T R
(c) 'Whatvis moment of Inertia tensor?
Show phat it is a symmetric tensor
of order 2. ' - 2+42=4
T AR (5pS e (TYeA (¥ T g
ctrm 2. & éﬁ?t mﬁ— G|

-3 (Sem-5/CBCS) PHY RE 234506 18
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'OPTION-D
_ ‘Paper : PHY-RE-5046
{Physiés of Device and Instrumentation)
.Full Marks : 60
v Time : Three hours ,
The figures in the mizrgin iﬁdicate '
~ full marks for the questions.
1. Fillin the blanks: 1x7=7

() Junction Field Effect Transistor (JFET) -
" isa______ controlled device.

(i) Rectifier of a DC power supply converts
. an AC input from mains to a
- output.
(i) —__ filter is a passive electronic
device has lowest cut of frequency. .
(iv) SiO; layer in an"Integrated Circuit (IC)
actsa — .. .

{v) Multivibrator circuit has
- feedback. ' '

(vi) The modulation index of an Amplitude
Modulated waveform is ranges between
to ‘
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(vii) The process of separating message

signal from the carrier signal is known
as '

2. Answer the following questions : 2x4=8

(@)

-(b)

(©
- power supply.

@

What are the common defects exists in .
a lattice structure ?

What are thé differences between serial
and parallel data communication?

Draw the block diagram of a regulated

Give a comparison between a JFET and
MOSFET device. :

3. Answer the following AqUestion_s : (any three)

(@
)

(c)

5x3=135

How GPIB is implemeﬁted on a PC?
Give the basic idea about sending data
through COM port. .

Discuss briefly about Working principle
of a phase lock loop (PLL): . - ’

What is émplitud"e modulated wave ?

' Draw the block diagram for generation

of an AM waveform.
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4.

- (d)

(e)

What is-a depletlon type MOSFET ?

Discuss the operation of a depletion

type MOSFET with its 1nput—output
characteristic curve.

- Discuss brieﬂy the ‘operaﬁon of ‘a 1st
* order band-pass filter with its circuit -

diagram.

Answer the followmg questlons (any three)

@

(b)

()

10x3=30

How. phase _ detector can beA

' 1mplemented in a PLL block ? What is
‘the role of the voltage- -controlled

oscillator during the operatlon of a PLL,
discuss briefly.-

What is the role of oxide layer in the IC

- fabrication process? Discuss briefly

about the different steps involved for

. fabrication of an Integrated Circuit (IC).

Draw the block diagram of a complete _‘

wireless commumcatlon setup. What is
the need of modulation for wireless
commumcatlon ? Discus the operation

of a Common Emitter based Amphtude
Modulation Techmque
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(d) Derive the expression of a drain current
in an enhancement type MOSFET.

‘(e) Explain RS232 communication -
standards. Discuss briefly about
universal ~serial BUS and its
applications. -

() Write short notes 6n any two of the
following : .

() Monostable Multivibrator

(ii) - Line and Load Regulation for a
~ regulated power supply

~ (ii) Optical Lithography

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G_ 22



)

OPTION-E
. Paper : PHY-RE-5056
(Nuclear and Particle Physics)
Full Marks : 80

Time : Three hours

. The ﬂgures in the margin indicate
‘ full marks for the questions

1. Answer the follovvlng question very br1eﬂy
1x10=10
©eTS ﬁm eim % b Tes i ¢

(a) Why, in place of Joule, electron volt
(eV) is used as the unit of energy in -
atomic or nuclear phenomena?

ARRE A FoFE ARG e AR
wwﬁnﬁ%ﬂamﬁsmww |
=} ~

(b) Why the ionizing power of & -particle is
~ very high? '
ST AR SN St ﬁw o @R?

(c) Name one instrument Wthh is used to
- detect radioactive rays.

CouER I e 9 <Ot T@ AN
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(d) What is nuclear stability?
- eEw fé‘m Fe
(e) Meéntion the main drawback of liquid
drop model.

S (GIole i3S et WWWI

() Write the medlatorl particle” in strong
interaction. '

*rﬁ@'nﬁi%rmawméﬁsmmﬁﬁm

(g9 Name the 1nstrument Wthh= can be
accelerated .an electron.

W¢mwﬁ—aﬁawmamm|

(h) What is the nuclear radius of 125 Fe, if
“that of " Al is 3.6 fermi?
125 pe < ORI PTY Row0 29, At 27AH
3.6 ferm1 331?

| _ (i) What process creates the energy of the
sun? -

® mﬁmwﬁwﬁzm

‘ G) What are the spin of quarks'b
. PRI ﬁw [SRCE: -
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2. Answer the follo“rir{g'questions . 2x5=10
(@) Discuss.the effect of magic number on
nuclear stab111ty , '
e o ¢iTs. W WA o
SICEIoAT P |

(b) Write two differences between alpha and
~ beta particles. '

e i 51 TR ﬁfmﬁﬁzw«n
(c) Explam, what is §- decay
Gt = B o w11

(d) Describehbw electron capture occurs.

SR ARAT (T =, I [

() What are the baryon number and
lepton number of a proton?

'W@ﬁﬂﬂmﬂﬁmﬁﬁﬂﬂ\ﬂﬂﬁ?

3. | Answer any four of the followmg questions:
5x4=20
©eTS fitat P ﬁzasrm S5 e Bl 3

(@) Discuss the most important
~ conservation laws in nuclear reactions.
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. ﬁﬁﬁﬁﬂ ﬁﬁ?ﬂﬁ'vﬁ%‘Wamﬁrﬂ@wwtaaﬂqg

IO 10 |
(b) Show that nuclear density is constant.
O™t (T AR WY 411 - |
‘(c) Discuss the netitrino hypothesis- in beta
decay.

ﬁmTWRﬁ'0$@€13@ﬁRﬂT8H§I3m?mFNZFﬂl

(d) Explain the working principle of
neutron detector.

G sfeop<e SRGerT g = |

.(e') Derive an expression for Geiger-Nuttal ]
law of radioactivity.

.C_@ﬁEWWQﬂﬁﬁﬁ‘ﬁﬁﬁ?ﬁ@ﬁﬁﬁ%@ﬂl

1] What are - quarks‘> Wr1te the1r
characteristies. .

I e Frdew e B

. 4. Answer any four of the followmg questions:
. 10%4=40

‘Eﬁ$5f%ﬁl3ﬁpﬁﬁﬁ ﬁhamawzﬂﬁﬁ#aﬁaaaf%mn

(@) Describe in brief the liquid drop model.
Derive the semi-empirical.-mass
formula S .. 3+7=10 R
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W@WW&W?@WM&W
O ! SRt

“(b) Describe the working principle of prot()n
synchrotron. Discuss the. difference
between proton s“ynchro*tr()n and

- cyclotron. 6+4=10
ﬁwﬁ@mﬁaﬁaﬁw | &5 oererg
I GG TG A1 A 3

(c) ‘Describe in deta_ll Rutherford’s alpha
particle scattering experiment.-
‘Wwwaﬁcﬁmﬁiﬂ“@aﬁ
Bl

(d) Establish the Béthe'-Block formula for
* - energy lost by charged partlcle due to
ionization.

NI AR mwrcaﬁvamﬁw_ »
mﬂ—mWﬁﬂaW|

() Describe how particles can be
. accelerated using Van de Graaff
generator. Discuss the accelerator
facility in India. ’ 5+5=10

| O (T 9T (SHARGIE QTS N R SRS
-asf%avfﬁacﬁtﬂnwwwﬁm_
ﬁmwmmmy
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ij] ' What are mass defect and b1nd1ng
energy? Discuss in detaJI the binding
energy curve. : : 4+6=10

-wwﬁmw%ﬁs?w*ﬁw G R

W@WWI

(g) What are different types of fundamental
interactions? What are elementary
particles? Discuss the conservation
Iaws of elementa'ry* particles.

4+1+5=10

ffeq e Gl “ir=ifiss &t & &5 2 cnfers
aﬁ*ﬁeﬁaﬁ$f$9cfﬁ#¢aﬁ*ﬁasr@$qumma
.vmuawawawnu--

(h) Nanie the différent_ types of quarks and

mention their electric charges.  Define

- parity, lepton number, baryoh number,

isospin and strangeness for elementary

~ particles. . 5+5=10

ﬁﬁ%a¢@ﬁcwmwammﬁhmEW$ﬁwraE@m%¢

SR S 3 | GNERE S TS, @eio

A, QARFT WA, FAASIRE 2o 1%
ﬁfﬁzrﬁﬁ el - |
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