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OPTION-A
‘Paper : PHY-RE-5016
( Experimental Techniques)

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) How are random errors minimised?
(b) What is thermal noise?

{c)- What do you mean by piezoelectric
effect?

(d) Mention any one characteristic of

vacuum.
(e) What is LM 357

(f) Write one difference between an analog

instrument and a digital instrument.

(g9 What do you mean by energy coupling ?
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Answer the following : 2x4=8
(a) Differentiate between Accuracy and
: Resolution of measurement.

(b) Write the working principle of a
temperature sensor.

(c) What are periodic and aperiodic
signals? Explain.

(d) If the radius of a circle is measured

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

Answer any three questions from the
following : 5x3=15

(@)

(b)

()

Draw the block diagram of an RLC
bridge and explain its working principle.

Explain what are meant by transfer
function and frequency response.
Biffercntiate™ between freqiliency
response of first and second order

systems.

In successive experimental
measurements, the time-periods of a
simple pendulufn are found to be 2.04s,
1.95s, 2.03s, 2.06s, 1.98s and 1.94s.
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Calculate:

(i
(i)
(iii)
fv)

Mean time-period
Mean absolute error
Relative error

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 :

(@) (1)

(@

(iii)

10%x3=30

What is the working principle of a
pressure gauge?

Explain the working of an
ionization gauge.

Mention the different types of

ionization gauge. 2+6+2=10
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(b) (1)
(1)
¢ @

| (1)

(iii)
@

(1)

Explain, what you mean by static
and dynamic characteristics of a

measurement system.

Differentiate between electrical,

thermal and mechanical systems.

- Give an example of each of these

systems. 4+6=10

Differentiate between grounding
and shielding.

What is electrostatic shielding ?

Explain how it works.
What is Earthing ? - 2+6+2=10

Explain the ‘principles of
measurement of current I and
voltage V with a digital multimeter.

Defive the following terms :
1. Mean Deviation
2. Average Deviation

3. Standard Deviation 44+6=10
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(e} () What s a temperature

transducer ? Explain its working : OPTION-B
principle. - Paper : PHY-RE-5026
~ (ii)). How does' a thermocouple work? - ( Embedded System :
Explain its working. ) : Introduction to Microcontroller)
(f) Write short notes on : {any two) Full Marks : 60
' 5x2=10 : Time : Three hours
(i) Mechanical pumps ; . The figures in the margin indicate

(i) DAl LER briee Jull marks for the questions.

(iii) Noise in measurement system 5 L. Answer the follbwing questions : 1x7=7

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

can form a ‘word’?

h ~ (b) In a 16-bit processor, how many bit.

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

(d) Why does the 8085 microprocessors is
8-bit?

(e) Give the name of the bidirectional bus
’ in 8085 microprocessor.

(f/ How many general purpose registei‘s
are there in the 8084 microprocessor?

(g) How much program memory does the

8051 microcontroller have?
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Answer the foIIowmg questions in short :

()

(1)

(iii)

()

2x4=8

Give the name of the special purpose
register of 8085 microprocessors.

Mention two differences between timer
and counter in microcontrollers.

What are the two key features of 8051
microcontroller ?

Define Arduino with an example.

Answer from the following group either (q,

b&cdorid& e :

(a)

(b)

(¢

(d)

(e)

5815

How does an embedded system is

different from a general purpose

computing system?

Discuss about the mterrupt priority
register in 8051.

Mention the limitations of the 8051
microcontroller.

Give the different groups of instruction
in 8051 and their descriptions.

How does a 8051 microcontroller

generate a sine wave using DAC

interface?
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Answer the following :

(@)

(b)

10%x3=30

Discuss about the architecture of an
8-bit microprocessor and draw its block
diagram.

Or

DiéCuSS the application and use of 8051
microcontrollers. What type of RAM
does a 8051 use?

Draw the _block diagram of 8051
microcontroller and discuss its different
components.

Or

Draw the pin diagram of Arduino UNO
and mention the specific functlons of
ilhie \pin.

What are the timer mode and counter
mode in 80517 Discuss in detail.

Or

What is an embedded system design?
BUSeLIEs [he idifferent 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
. ‘Iimme : Three hours

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

Answer the following questions : 1x7=7
©eTS il epTRs Bed fir ¢

(@) Give the definition of a homomorphic
group. i '

ARl AL Hees| |

(b) Define a subspace. Give two examples.
g bl IREE Tl | 75) TArse T |

(c) State the Cayley-Hamilton theorem.

eT-E e GosimIce &2 |

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

fEfogleieoly &9 A (G oS i | :
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(e) Write the order of the tensor -

C = aprarst

(Gpato @ foTal |

rst

C=a,a
() State the Quotient law of tensor.
Auas B ke R
(g9 What is mixed tensor? Qive one

example.

s (e o b T |

Answer the following questions : 2x4=8

o ZEPTRs Ted frl 8

(a) For a vector space V(F), show that
A~0up..dfor all pe Vi :
o5 BV (F) 3 69 (e @ =0,
veV l

(b) Show that the gradient of a scalar field
is a covariant tensor of rank 1.
| qedl (@, G (TN CFed Afe (T 19

@IeRET Gpa |

- 160
(c) Find e#, where A=\:O 2]
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i 5
welig i nn 2l ekﬁ?ﬂf’?ﬁ'@ﬂ

(d) Show-that div(curl A) =0, using tensor. i,
@ﬂmw@ﬁ el (@ div(curl A)=0 |

2F Answ_er any three of the following _
questions : oX8=15 =

{a) D.eﬁne binary operation on a set. When
binary operation is' said to bBe
commutative? A binary operations on

set Ndeﬁned bya*b =a® + b2, find4x3

and 3%4. | 2+1+2=5

@S eiferis Rl Wl | <G e A e
@ [N 22 NV Sefeq Ao « a5 g

AfFT IF W& grb=a’+ b, (OTT

4% 39 3%4F Wi [ 91|

(b)  Are the following vectors linearly

dependent? If so, find a relation
between them

% =(32,7), 5, =(241), x =(1,-2,6)
3+2=5
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4.

(c)

()

(ct)

woTe [l (939 (Fe0! [WRFSNE FoF 7 I
77, Fized WMo TR Lliedl |

Doy (3,2,7), %5 = (2,4,1), X3 = (1,-2,6)

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

ed (@ TOWER CTees «HiN AT
IR [ AT 1. |

Calculate the matric tensor in 3D
Euclidean space for the co-ordinates

uU=x+2Y,v=Xx-Y,w=2. 5

U=x+2y, V=x-Y, w=z I I
3D TR e @S Gps W w4

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

T 4 B 1A : 5

7i+ 3} + 4k C(SIR CLe FES (X 4B

7T e oS (GpSee! Bferedl |

(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 s defined by

a*b=a+b+1, forms a group.
1+1+4=6
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(@)

(b) (1)

(1)

ARG <@ 21 | < 51 (plent ez
GBI 27 2 efle) 9 (@ axb=a+b+l]
T B R &S E =« F IS e
ST TR 72 T 7 GBI F o5 T |

Determine the identity element and
inverse for the binary operation

(a,b)*(c, d) = (ac, bc+d). .
‘ \ 2+2=4
(79 afe (a,b)*(c,d) = (ac,bc +d)

9 I IS CTE WS fomy Shert |

Or/ G2

Show that any tensorA, can be

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

(el (@ RN Gpa A, Te e
SIS OB 75! iy s |

Find the eigenvalues and eigen.—

O} b (08
victors of the matrix A=|1 0 0
Q0.0

3+3=6
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h 5. (@ ()

(1)
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@ (D)

A“loocﬁﬁwﬁﬁ@ﬁwﬂm
Lo o

IS W (939 Tfere |

Using matrix method, solve the
coupled differential equation,

Yy, =3y, +y,

Yp = Y +3Y,

subject teo initial conditions
yi(o)zsf y2(0)=5. : : L
Yi = 3y1 +Yp

Yy —y1+3y2 .

(R TS @%WWW
TT ARBSF 76 T

v(0)=3;4,(0) =

If A? B,is a tensor for all

comtravamant fensersA®, then
show thatp 1is also. a tensor.
o qr
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(b) (i)

()

2 R FUCSRTES BEIA” A

FIIA? B, (5P T, (ST (T4 @
B, 8 dbl (5pA |
Or/ S9!

Find :'whether the =set of

vectors[a,f,7] inR® such that
a+pf+y=0 forms a subspace

of R 5

reela Oy (€33 AZ® INS

o}+/3+y:oca R® © THBH 5107 FEE

e <11
Verify 'the Cayley-Hamilton

theorem for the matrix A= E ﬂ

and hence find A™'. 5

5 4 ' |
A:L 2} e (o FE &lor-

L T I A B | O o R O W
Wi [efa ==
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5

(a) Using tensor, prove the following vector

identities : 3+3+4=10

(iii) Vx (Vx4)= V(V.A)-v’A

(554 9IS TR OO (I HE (SLD! e

4 6
() (AxB)xC=B(AC)-A(BC)
@ Vi(Ax B) 7 (VxA).B-(V.B).A

(@) Vx(Vx A) =V(V.A]-V?A

Or/E241

(b) 1(ds) =3(dx') +5(dx?) ~4(dx')(dx*),

then find the matrices —
24240=6
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@ g,
(b) gqr

el g

o, (9%
(Ul g
Ble ge
fc) g g

e (R S Fdfa

(c) What is moment of Inertia tensor?
Show that it is a symmetric tensor
of arder 2. 2+2=4

TG I (GHA 57 (YAl (T T TN

W2Wkﬂﬁﬂ‘ﬂﬁ€cﬁmg
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f(ds)” = 3(dx') +5(dx?) ~4(ax')(dx?)

OPTION-D -
Paper : PHY-RE-5046
(Physics of Device and Instrumentation )
Full Marks : 60
Time 2 Three hours
The figures in the margin indicate
full marks for the questions.
Fill in the blanks: : 1x7=7

(i) Junction Field Effect Transistor (JFET)
js a - nii . o controlled deviee.

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

= filten 50 passive electronic
device has lowest cut of frequency.

(iv) SiO; layer in an Integrated Circuit (IC)
acts a

(v) Multivibrator circuit has
feedback.

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

Answer the foll.owing questions :

(a)

(b)

(c)

(d)

signal from the carrier signal is known
as

2x4=8

What are the common defects exists in
a lattice structure ?

What are the differences between serial
and parallel data communication ?

Draw the block diagram of a regulated
power supply.

Give a comparison between a JFET and
MOSFET device.

Answer the followmg questions : {any three)

(@)

(b)

(c)

5x3=15

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

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.
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(@)

(e)

What is a depletion type MOSFET?
Discuss the operation of a depletion
type MOSFET with its input-output
characteristic curve.

Discuss briefly the operation of a Ist
order band-pass filter with its circuit

diagram.

Answer the following questions : {any three)

(@)

(b)

(¢)

10x3=30

How phase detector ‘lcan be
implemented in a PLL block ? What is
the role of the voltage-controlled
oscillator during the operation 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 cornpleté
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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OPTION-E
Paper : PHY-RE-5056
( Nuclear and Particle Physics)

(d) Derive the expression of a drain current
in an enhancement type MOSFET.

(e) Explain RS232 communication
standards. Discuss br’ieﬂy about
universal “isepidi T BEHS and dts
applications. o

Full Marks : 80

Time : Three hours

The figures in the margin indicate

() Write short notes on any two of the full marks for the questions.

fi ing : ' i i
Qﬂowmg |  Answer the following question very briefly:
1x10=10

w‘ﬂ“\sﬁmwwﬁsﬁﬁ@@ﬁmz

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

s af WoEE SARETe gee T
SEEehe ©e6 9 *IfeR @ f2hitet I9Rls
ETRS ‘

{i) Monostable Multivibrator

() Line and Load Regulation for a
regulated power supply

(i) Optical Lithography

(b) Why the ionizing power of o -particle is
very high? | ;
SfeTeRl eI S el R T2 @fRe

(¢) Name one instrument which is used to
detect radioactive rays.

m«sff@awﬁn%m@@mmam%w
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(d)

(e)

{g)

(h)

(i)

()

What is nuclear stability?

Nesw el e

Mention the main drawback of liquid
drop model.

O iR WNfE 24 dfowseel T =

Write the mediator particle in s-tréng

interaction.

sifeiieT] feram SpTeiis) o= a5 B

Name the instrument which can be

accelerated an electron.

LA | §f¥e 9 A T A e

What is the nuclear radius of_ 125p, , if §

that of %" Al is 3.6 fermi?

125 o X WUSIT HITE R 27, 3 o7 A1

3.6 fermi 27 ?

What process creates the energy of the
sun? A

What are the spin of quarks?

(TR Pl e e

Answer the following 'q_uesti'ons 0510

wel® il e el e ¢

(@) Discuss the effect of magic number on
nuclear stability.
FIUHR AEFOR S7Te TPl Y[ SR
A S

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

e i 51 <R 3 A S

(c) Explain, what is g-decay.
fa51 = & it 79

(d) Describe how electron capture occurs.

BTG AR (W T, J9E 4

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

olGerd @R TR S eTsio ARAp R e

Answer any four of the following questions:

5x4=20
wee i e Rzt SiRorT Ued o 8
(a) Discuss the most important

conservation laws in nuclear reactions.
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- e w9E (GlsiTeT SfE SIS A <5 | esfoemeifefer
ﬁ@ﬁ?ﬁﬁmﬁmﬁmif{mﬁww G4 ! Tleel |

il (b) Describe the working principle of proton

. B synchrotron. Discuss the difference
O e e denisiey 1S cotistant, b{:tween proton synchrotron and

Ored @ FOF g g1 cyclotron. 6+4=10

o5’ Toeps = Przienet) <6 591 | &5’ Haeey

¢) Discuss th i IS i |
(c) ss the neutrino hypothesis in beta Sl EHG AR NS AT ST 4 |

decay. ! :
61 w1 cvaw HOGE! o5 Sl 31| (¢c) Describe in detail Rutherford’s alpha
: . ' | particle scattering experiment.
(@) Explain the working principle of QRG] STl Tl ST ETiel TZTSIT
; neutron detector. 7l | : -
; ﬁ@f&?{ o L ] ' (d) Establish the Bethe-Block formula for
‘ (¢) Derive an expression for Geiger-Nuttal energy lost by charged particle due to
law of radioactivity. jonization.
COGTEROR SIZIR-=TI s TRe | YRR A @R RS T *ifere

| (A0A-F A0t o 9 |
() What are quarks? Write their

characteristies. | (e) Describe how particles can be
R 2 Pries Rigpme accelerated using Van de Graaff
b et féllowin e generator. Discuss the accelerator
] g questions: facility in India. 9+o=10
‘ | 10x4=40 Gl (G I (STACE0I RS il [ §ie
©oTS 3l ST e s1fenre Te el g |
| | g i 3T 91 | Oived T THR YRS
(@) Describe in brief the liquid drop model, (A S 1 |
Derive the semi-empirical mass
formula. 3+7=10
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() What are mass defect and binding '
energy? Discuss in detail the binding
ENergy. clrve. 4+6=10
©s T o 3@ *ife 5 = afeq @
S EGIA (AR 7o) e |

(g) What are different types of fundamental
interactions? What are elementary
particles? Discuss the conservation
laws of elementary particles.

4+1+5=10

fifen e (e A= e B Be GOfere.
FRBIE & 57 e <o Feasee s I'
GG 541 | o

(h) Name the different types of quarks and
mention their electric charges. Define
parity, lepton number, baryon number,
isospin and strangeness for elerhen'tary
particles. : 5+5=10
Rifen amem corRRe I e s Frges e
Y G T | NS T AT, @195
M, (@FFH A, TSI 25T W

bl ke fran |
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