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. OPTION-A
Paper : PHY-RE-5016 .

- (Experimental Techniques)

~ Full Marks : 60

Time : Three hours

. The figures in the margin indicate

)

full marks for the questions. "

.. Answer the following- questions : 1x7=7
(a) How are random errors minimiseqp -
What is therma noise?
(0 -'What do you mean by plezoelectnc
: effect’»’ :
- (d) Mention any o‘r'ie} characteristic of
. vacuum.: .
' () What is LM 35? |
() .- Write one difference between an-analog
| instrument and a digital instrument.
(9) " What do you mean by energy coupling?
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2. Answer the following : . 2x4=8
(a) Differentiate between Accuracy, and -
‘Resolution of measurement.

(b) W,rlte the working pr1nc1p1e of a
- temperature sensor. "

(c/) What are perlodlc and aperlodlc
signals? Expla_m

(d) 1If the radius of a circle is mea'sured”
with an error of 2%, then find the error
in the measurement of its area.

3. _Answer ‘any three questlons from the-
following : . | S5x3=15

(@ Draw the block diagram of an RLC
» ‘bridge and explain 1ts workmg prmc1p1e

(b) Expla_m 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
simple pendulum are found to be 2. 04s
1.95s, 2.03s, 2.06s, 1.983 and 1.94s.

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/6 3 o Contd.



C Calculate :
' ) Mean time-period

(ii) Mean absolute error
(iii) Relative error
(iv) Percentage error 1+2+1+1=5

(d) Explain the key characteristics of a
transducer. '

""" (e) What are LM35 and LM75? Explain
- their functions.

-

4. Answer any three questions from. the .

following : . 10x3=30

(a) (i What is the Working'principle of a
‘ pressure gauge?

(ii) Explain the working of an
ionization gauge. |

(i) Mention the different types of
ioriizatjoﬂ 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+6=10

(c) () Differentiate bétween grounding
| and shielding.
(ii) What is electrdsjcatié shielding‘?
Explain how it works. '
(iiif What is Earthing?  2+6+2=10
(d) () - Explain the principles of -
' measurement of current I and
voltage V with a digital multimeter."

(i) ,,D'eﬁve' the 'followirig terms :
1. Mean Deviation
2. Average Deviation

3. Standard Deviation' 4+6=10
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(e)

() What is ~a temperature

' transducer ? Explain its working

principle.

(ii) HoW does a thermocouple work?

- Explain its working. 5+5=10

erte short notes on : {any two)
5><2 10

(i) Mechanical pumps
(i)  Digital LCR bridge

(iii) Noise in measurement system
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OPTION-B"
PHY - RE 5026
(Embedded System : -

| Papér :

Introductzon to Microcontroller)

Full Marks : ‘60*

Tlme : Three hours-

The figures in the margzn indicate
~ full marks for the questions.

1. 'Answer the following questions :

1x7=7

(a) To built a large scale embedded system

(b)
(9
(d)

(e)

n
(@)
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Wh1ch processors are used ?

In a 16-bit processor, how many b1t’

can form a ‘word’ ?

‘How many locatlons can be addressed

by an eight bit address bus?

Why does the 8085 rmcroprocessors is
8-bit? '

Give the name of the bidirectional bus
in 8085 mlcroprocessor

How many general purpose: I‘CngtCI‘S -
are there in the 8084 microprocessor?

"How much 'program memory does the
- 8051 microcontroller have? -

Contd.




Answer the followmg questlons in short : _
‘ 2x4=8

(i) Give the name of the special purpose
register of 8085 microprocessors.

(i) Mention two differences between timer

and counter in microeontrollers

.(iii) What are the two key features of 8051
'mlcrocontroller‘? ' L

-

P e -o"‘“ . @ TN T

B el ~e

(iv) Deﬁne Ardumo W1th an exarnple

Answer from the following group either (a,

 b&Qor(cd&e: © 5x3=15

(¢) How does an embedded system is
~different from a general purpose
computing system?

(b) Discuss about the 1nterrupt priority
reglster in 8051. -

() Mention the limitations of the 8051
mlcrocontroller

(d) Give the d1fferent groups of instruction
in 8051 and their descriptions. -

(e) How does a 8051 microcontroller

generate a sine Wave usmg DAC
1nterface?' e ~
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Answer the following o 10x3=30

(@) Discuss about the architecture ‘of an

8-bit mlcroprocessor and draw its block
diagram.

_ or
Discuss the application and use of 8051
microcontrollers. What type of RAM -

~does~a-8051 use? -

(b) Draw the block diagram of 8051

m1crocontroller and discuss its different
components.

Draw the pin diagram of Arduino UNO
and mention the specific functions of -
the pin.

‘(c) What are the timer mode and counter

. mode in 8051? Discuss in detail.
Or . -
. What is an embedded system design?
- Discuss the different steps in the

- embedded system de31gn process and
software development process activities.
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OPTION-C
- Paper : PHY-RE-5036
N Adva'nee Mathematical Physies;l )
|  Full Marks : 60
Time. : Three hours

- The figures in the margin indicate
. Jull marks for the questions. - -

1. Answer the following qﬁestioris P 1x7=7.
' (a) Give the definition of a homomorphlc:
group.
Sl ﬁa‘zﬁ ies] Wl |

(b) Deﬁne a subspace Give two examples
| @ﬁmaﬁﬂ\wﬁmlm@ﬂ@ﬂml
(é), State the C.ayley-Hamilt_on theorem.

- R SO e

(d) Write the Hooke’s law- of elastlc1ty in
tensorial notation.

oo =5 0! (b oS oy

3;(Sem-'-5/CBCS] PHY RE 1/2/3/4/5/G 1-0

(e) Write the-order of the tensor .
C=a,d,, N o
C=a,da, (GHIOR @ Gl

(f): State the Quotient laﬁv of tensor.
(g9 What is mixed tensor? Give one B

example.

- fRre o e ‘ﬂﬁquﬁmu

2. Ahswer the followmg questlons : 2x4=8.

. (a) For a vector space V(F) show that
. §=0u, forall peV.
(UR FRV(F) I vq© m\‘aat @ 9= 0v,>
veVl

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

SR @, 9 (TR (R AS @ 13
(TSRS BT = |

(c) Find A,' where A=[1 O]'.
: . |0 2
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) 10 B
A= [0 2]@&[ e‘—?ﬂﬂ%ﬁ\’%ml

_ (d) Show that de(curl A) 0, using tensor;.'

cﬁﬂwwzﬁﬁ Cmﬁi @ dlv(curl A) 0

3. . Answer any three of the following
questlons - 5><3 15

(a) Deﬁne binary operat:lon on a set. When'
binary operation is said to be
commutative? A binary operations on

setNdeﬁnedb_ya#b=a"+b“,'ﬁnd4=.;3e '
and 3x4. - S 2+142=5 -

- o afermr e @ @ A ol
@ [Ty we N ST AATF « IO Gge
AfFTt TR AW carb=a’+b°, (ST
4%39® 3%4F I N /1 '

(b} . Are the following vectors linearly

dependent? If so, find a relation
between them

% =(3,2,7), 5, =(2,41), x,=(1,-2,6)
‘ 3+2=5
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4.

(9

(@)

(@)

_ —«feﬁmc—%a@ﬁﬁtaﬁmﬂmwﬁ

=, Figes e Sawct Sfvear |
X =(3,2,7), x, =(2,4,1), x;= (1 26)

Show fhat the modulus of each eigen- ‘
value of a unitary matrix is unity. S
MYeq (T TREBR G é\tﬁ ATSPO!

SR T AT L

Calculate the matr1c tensor in- 3D
Euclidean space for the co- ordmates

u= x+2y,v X-yw=z. 5

u=x+2y,v=x- y,w z W\WW‘T
" 3D R gEe (BT GpT e 1

(e)

Find the second order anti-syrmmetric

'tensor assoc1ated with the vector
| 71+3J+4k o 5

7i+3j+4k R R O ]
"oy TR dfenfe m%%\‘ﬁﬂ

‘(i) Define a group. When a group is
" said to be Abelian? Prove that the
set I of all the integers with the

' binary operation x+ defined by
axb=a+b+1, forms a group. -

' ‘ 1+1+4=6 .

r
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(i)

@) @)

(it)

(a,b)* (e,d)= (ac, bc + d) .

S e A | K s Rt Ty |

awqm@‘@f@ﬁm * J TTCS G

oreles SRR TS T G Bt 34 oS FA |

. Deternﬁne ﬂie'idenﬁty él_emént and

inverse for the binary operation

2424
ﬁa—m (a, b)* (c,d) (ac, bc+d)
T PRC G G m%ﬁ@ml

Or/ﬁ w4

Show that any tensorA4,, can be

expressed as a sum of a symmetric -

and a anti-symmetric tensor. = 4

! (¥ R G5 A, Te e

Wi 2AfSTRRS oI SRNT e |

Find the ¢igenva1ues- and eigen-

010
victors of the matnx A =|1 O 0
O O 0

3+3=6
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01 0O

A‘loomawﬁwﬁcﬂam'

0 0O

o W S rﬁ%ﬁwu |
5. (a) (i)

Usmg matnx method, solve the
coupled d1fferentlal equatlon

' y1 =3y, +y2

Y=4+3y,
subject to initial .condi"cibn.s .
%(0)=3;1,(0)=5. - - T
i =3y1'+y2, . |

Yo=Y, +3Y,

(Y SRS AP @ﬁtwamw_ |
s 4RRET 5€ T

yl“(O) - 3; yg(O) 51
If . A B
'contravarlant tensors A?,
show thatp

eris a_tensor for all

then
- is also a tensor.

Contd. =



6. (a) -Using tensor, prove the following vector

W&AP B, c‘Gﬂﬁi‘L COt¥ (e czr . identities : . | 3f3+4=1~0 \
B, i (50! @) (AxB)xC=B(AE)-A(BS)
| or/ G4l |

the set of

Find  whether @) ¥.(AxB)=(9xA)B-(7.5)A

vectors[a,ﬂ: y] inR® such that : 7 ‘
a+f+y=0 forms a subspace | (iii) \7x(§xﬁ)=§(§.ﬁ)—V"’A .
- of R3 i 4 5 ) . ' » :
: - (559 9N IR O (S AR (0! el

i | - ' ' R® \‘3[61,37] C——% SI\EF_ S : o M8 o :

| . a+f+y=0@ R SERANHNIA | o -

H e == o @) (AxB)xC=B(AC)-A(BC)

. ) Verify ~the Cayley-Hamilton - ) ]

| i a5 4 | @ 9(AxB)=(vxA)5-(¥B)A
| SR theorem for the 1'1"1a X [ . 2] | |
@d-,henCe find A7, . 5 o | (iii) ,§x(§xﬁ)=§(§.ﬁ)—Y2A E

Oor/<3

=[5 4} Wm«t @ﬁ%—
TG ToAAMICH! el T i Ala
\'Wﬁ‘ﬁl@l

0 16(as)’ =3(a<'f +5(ax) -4(ax)(@x),
~ then find the matrices — .

2+2+2=6
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(@ 9o ’, S _ OPTION-D

b g S o " Paper : PHY-RE-5046
- e . o ( Physzcs of Device and Instrumentatton )
@ s ‘ 1 Full Marks : 60 ’
‘ﬂﬁ(d,s)z 53(dx1)2+5(dx2)2""4(d’¢1)(d"2)" - | ) Tlme '+ Three hours -, .
oS T mee - - The figures in the margin indicate .
@ g, : ' ) | Jull marks for the questions.
) g" ' 1', Fill in- the blanks: - 1x7=T7.

' ‘ i) Junctlon Field Effect Transistor (JFET)
(c) gq,g o ' is a ________ controlled device.

cﬁﬂ?{?ﬁ‘ﬁ‘ @ﬁﬁ T ﬁ=ﬁ sl 1

' {c) - What is moment of Inertia tensdr?

Show that it is a symmetric tensor

(i) Rectifier ofa DC power supply converts
. an AC input from mains to. a.

, " output. , 7
. - of order 2. _ 2+2=4 ) : , R SR
T Gpe 2 oredl @ T I i (i) — filter is' a passive electronic
N ' device. has lowest cut of frequency
G54 2 FT @51 AR G| - . :
' ' 1 (iv) SlOg layer in an Integrated C1rcmt (IC)
. acts a _ .
N s (v) Multivibrator circuit has
feedback. .
(vi) The modulatmn index of an Amphtude s
Modulated waveform is rariges between N
to
3'(Sem-5/CBCS) PHY RE 1/2/3/4/5/6 18 1
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. Answer the fdllowing questions - |

.. (vii) The process of separating message

signal from the 'cai‘ner signal is known

as
2%4=8

(a) What are the common defects exists in -

.oa lattlce structure 'P

N -nq« .
Tews o

(b) What are the dlfferences betvveen serial |

“and parallel data commumcathl’l ?

() Draw the block dlagram of a regulated

power supply

(d) - Give a companson between a JFET and.

MOSFET devlce

- .Answer the followmg questlons (any three) .

- 5x3=15

(a) How GPIB is 1mp1emented on a PC?

Give the basic idea about sending data

through COM port. .

(b)  Discuss briefly about working principle

of a phase lock loop (PLL)

. (¢) What is amplitude modulated wave ?

Draw the block diagram for generation
of an AM waveform. |

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 20

L ~
l!
i

o

4

(d) What is a depletion type MOSFET'P

 Discuss the operation of a depletion

type MOSFET with its 1nput—output
'characterlstlc curve.

. (e) .-Discuss bneﬂy the operatioh of a 1st

'.dlagram e

Answer ‘the followmg questions.: (any three)A
‘ © 10%x3=30

(a) How phase detector can be
implemented in a PLL block ? What is
‘the role of the voltage- controlled
oscillator during the operation of aPLL,
discuss bneﬂy : '

(b) What is the rolé of oxide layer in the IC
~ fabrication "process ? Discuss briefly’
about the different.steps involved for

" fabrication of an Integrated Circuit (IC).

(c) Draw the block diagram of a complete

wireless communication setup. What is

~ the need of modulation for wireless |

. communication ? Discus the operation

of a Common Emitter based Amplitude
Modulation Technique.
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NI - (d) Derive the expression of a drain current | OPTIQN_E

i) _ - ..inan enhancement type MOSFET ' . Paper : PHY~RE-5056 |

M' | , | (é) ' 'Explaln RS232 communication (Nuclear and Partzcle Physics)

é:':; - .. standards. Discuss 'briefly about ' : Full Marks : 80

ii';‘: - . . universal serial BUS and its |.° - .

1' !2\! o 'apphca’aons ) T1me | Three hours

TR . | B B |

’;w: | () ~Write short notes on any two of the | - The figures in the margin :nclzcate

L -~ following : . - Sfull marks for the questions.
() Monostable Multivibrator = . 1. Answer the followmg question very. brleﬂy
P 4 1 ) 1x10=10
(i) Line and Load Regulation for a R aee .

-regulated power supply . | A ﬁzﬁ s =

(i) Optical Lithography o , (a) Why, in place. of Joule, electron volt

’ - o ’ | (eV) is used as the unit of energy in
: ‘ ‘ ‘ atomic or nuclear phenomena?

SRR a FSFR -iRtare gew aaﬁ
'Wﬂ@%mﬂ%wawmﬁww‘
@‘?

' (b) "Why the 1on121ng power of o - partlcle is-
very high? ’
ST, T ST TS ﬁm e @fRe

(c) - Name one in'strument which is used— to
detect radioactive rays.

mwmweﬁmwﬁmu
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- (d)

(e)

(9)

")

0 .

0-

What is nuclear stability?

Mention the ‘main drawback of quuid
" drop model. o |
o (i, W et WW*IWI

~ Write the mediator particle in strong '

mteractmn

*tﬁ@m«—fﬁ?—mﬂwztsmﬂmﬁzm

'Name the instrument which can be

accelerated an electron.

mww—%aﬁa il T A |

What is the nuclear radius of 125 Fe f .

that of ?” Al is 3.6 fermi? :
msFe—aﬁ%ﬁnmﬁﬁwz’a SENE

--3.6 fermi q?

What process creates the energy of the
sun? '

R o o7 e R weae

What are the spin of quarks?

@R P e

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/6 24 |

fma .
+

. - Answer the féllovring._ questions :

2x5=10

(a) Discuss the effect of magic nufnbe'ern’ |

)

{c)

(d)

)
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nuclear stability.

ﬁ%@ﬂmemm@@mw a—ﬁ

BIGICTIE SN

Write two dlﬁ'erences between alpha and |

‘beta particles.
wierel W% Ro! FlAwR 75! 2y B 310

v‘ Explain, what is g-decay:-

o1 =7 & I 710

Describe how electron capture occurs.

e ARYR (T W, Sall |

~What are the barybn"number and '

lepton number of a proton?

o5 R R i @ﬂﬁmﬂnﬁfé

Answer any four of the followmg questlons :

5x4‘20
- owre Rl e Rt o1iare Tt il ¢
(a) Discuss\ the most importanf“

conservatlon laws in nuclear reactions.

- Contd.




- R ﬁﬁ?ﬁﬁ_vﬁ>vﬁﬁﬁa'ﬂ@wwtzpmm§

WWI

(b)

Show that nuclear density is co‘nstaht.

:AGR&ETGIﬁﬁﬁﬁﬂﬂW_ﬁﬂ$l

©

(d)

€

DlSCU.SS the neutrino hypothe31s in beta
decay.

- ol w1 cvae WO o S 9911

Explam the Workmg principle -of

neutron detector

ARG AP PGl gt 3t

m@wmwmw«

What are quarks? erte their

~ characteristies.’

W%?ﬁi@?mﬁ%ﬁl

Answer any four of the following questlons

. (a)

= 10x4=40 -
dawsﬁ%nemwﬁgﬁ1%@Mﬁ”6#ﬁ??ﬁﬁﬁ1%ﬂt

Describe i in brief the 11qu1d drop model

Derive the semi- emp1r1ca1 mass
formula 3+7-—10

-
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Derive an expression for Geiger-Nuttal‘
law of radioactivity.

‘(b)

@@ﬂd#ma!mgwﬁﬁaﬁnﬁmlvmvﬂ@a‘fﬂ%@
—waipﬁﬁ%ﬁWmn |

Describe the workmg pnn01p1e of proton
synchrotron. Discuss the difference
between -proton synchrotron and
cyclotron. 6+4=10

o P e e o e

o)

- (d)

(e)

.GW$§ﬁa%wa=mﬁaqnﬁawmwmﬁnawn B

Descnbe in detail Rutherford s alpha
particle scattering experiment.

"ﬁﬁﬁﬂ@ﬁvmﬁﬁﬂﬁﬂfﬁ%ﬁﬁsmmﬁﬁﬁﬂskﬁﬁ$ﬂ:

A

Estabhsh the Bethe- Bloek formula for ‘_
energy lost by charged pa.rtlcle due to
ionization.

i QW$?¢E¢$3K?(EHTQWFﬁ*5?WW3*m§ﬁm3

(ﬁ@$§¢§@ﬁhﬁm$1¢al

Descrlbe how partlcles can - be._

accelerated using Van de Graaff
generator. Discuss the accelerator
facility in India. 5+5=10

| @$IGEQFFGﬁﬁmﬁﬁﬁeﬁmﬁ7ﬁﬂﬁﬁﬂﬁiﬁ?"

¢ﬁa9m%a$n¢m|€Fraﬁﬁ¢ﬂwm¥azﬁwﬁ
R s S
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(f) What are mass defect and binding
energy'-‘ Discuss in detail -the binding

energy curve. - 4+6=10 '
WWWWW%‘?WW@%
.'WWF‘ITWWI

(g0 What are different types of fundamental -
interactions? What are elementary
pairticles'p Discuss the conservation
laws of elementary partlcles

4+1+5=10
o e s e B e e N
asﬂwﬁsﬁ?.mmwvf\wqm- ‘
S =6 | - I):.

() Name the different types of quarks and
' mention their electric charges. Define
parity, lepton number, baryon number,
~ isospin and strangeness for elementary
particles. ? 5+5=10
RiSA 4 i A el oI s s
S a3 | GNfeTe FAE TS, el |
R, @RI ALY, AR A W=
ﬁmﬁ ) fa | {
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