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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.

LY

Y

1. Answer the following questions : =

: bo8F s\
(@) How are random errors minimised? O\,

A
I

(b) What is thermal noise?

(c/ What do you mean by piezoelectric

effect?

(d) Mention any one characteristic of

vacuuim.

() What is LM 35?
n an al’lalog

. . €
(f) Write one difference betwe S

ol i rum
instrument and a digital inst ;

ling
(g) What do you mean by encrgy coupling
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2. Answer the following : 2x4=8
(@) Differentiate between Accuracy and
Resolution of measurement,
(b) Write the working principle of a
temperature sensor. - ;
:F \\ (¢) ‘What are periodic and aperiodic
G e signals? Explain.
(L‘j) If the radius of a circle is measured

P I

yvith an error of 2%, then find the error
In the measurement of its areg.

QU
—~= Answer any three questions from the
following : Sx3=15
Draw the block diagram of an RLC

(@)

(b)

(c)

bridge and explain its working princip]e.

Explain what are meant by transfey
function and frequency response.
Differentiate between frequency
reésponse of first and second order
systems.

In  successive €Xperimenta]
measurements, the time-periods of a
simple pendulum are found to be 2.04s
1.95s, 2.03s, 2.06s, 1.98s and 1.944,
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~ Calculate: (b) () Explain, what you mean by static
() Mean time-period _ . ‘ and dynamic characteristics of a

measurement system.
(i) Mean absolute error :

Differentiate between electrical,

(i) Relative error thermal and mechanical systems.

Give an example of each of these

(iv) Percentage error 1+2+1+1=5 \ systems. 4+6=10

(d) Explain the key characteristics of a Differentiate between grounding

transducer. and shielding.
(e) What are LM35 and LM75? Explain (1) What is electrostatic shielding ?
their functions. Explain how it works.
' k (i) What is Earthing ? 2+6+2=10

4. Answer any three questions from the _ : 7 o
following : 7 10x3=30 : (d). (i) Explain -the principles: «of

i) & | | rent I

(@) () Whatis the working principle of a { | measurement of curren and

voltage Vwith a digital multimeter.
pressure gauge?
| ; (i) Defive the following terms :
i . king o an
(i) Explain the wor £
ionization gauge. 1. Mean Deviation
(i) Mention the different types of 2. Average Deviation

(L o =10
ionization gauge. 2+6+2=1 3. Standard Deviation 4+6=10
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(el (i) What is a temperature :
transducer ? Explain its working ‘ OFHON=B 3
principle. / Paper : PHY-RE-5026-
( Embedded System :

f : Lol .2 !
(oW dosska ith crmocouple gworks Introduction to- Mtcrocontroller )

Explain its working. 5+5=10 Lot
Full Marks : 60
(/) Write short notes on : (any tw5c1)2=10 e STl i

; S The figures in the margin indicate
() Mechanical pumps full marks for the questions.
(i) Digital LCR bridge

: 1. Answer the following questions : 1x7=7
(ii) Noise in measurement system :

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

f
‘ (b) In a 16-bit processor, how many bit
_ can form a ‘word’? .

(c) How many 1ocations can be addressed
by an eight bit address bus?

i (d) Why does the 8085 microprocessors 1s
8-bit? | :

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

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

(99 How much program memory does the
8051 microcontroller have?

. RE 1/2/3/4/5/6 6
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2. Answer the following questions in short :
. 2x4= 8

E (i) Give the name of the épecial purpose
register of 8085 mlcroprocessors

(i) Mention two differences between’ timer
and counter in microcontrollers.

- (i) What are the two key features of 8051
microcontroller.?. .

(iv). Define Arduino with an exainple.

3. Answer from the following group either (a, ’

b8 o or(cd&eée: 5x3=15

.{a) How does an embedded system is
different from a general purpose
computmg system7’ - '

(b) .
register in 8051.

(c) Mention the limitations of the 8051
mlcrocontroller

Give the different groups of instruction

d
“@ in 8051 and their descriptions.
."V:"‘(:é)tHow does a 8051 microcontroller
| generate a sine wave usmg DAC
interface? :

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 8-

Discuss about the interrupt priority

(@)

4. Answer the following :- . o IOXS=3b

Discuss about the ‘architecture of an

- 8-bi£ microprocessor and draw its block
'diagram. -

or |
Discuss the application and use of 8051

+ _ microcontrollérs. What type of RAM

(b)

. .components,

(c)

does a 8051 use’>

Draw the block dlagram of 8051
microcontroller and discuss its’ dlfferent

‘ Or
Draw the pin diagram-of Arduino UNO

and mention the spe01ﬁc functions of

the pm

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 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
Jull marks for the questions.

1. Answer the following questions : 1x7=7

wore Al eppTRY Ced fral 8
(a) Give the definition of a homomorphic
group.

el AES ke Al |

(b) Define a subspace. Give two examples.
Sofga B vicenl Al | 7 Twisel el

(c) State the Cayley-Hamilton theorem.

loT-CEfET5 SoSe! i |

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

tensorial notation.

fRyfegiviaoi =5 Aol (Grped Or® foidl|
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(e) Write the order of the tensor < L.

C=laa

pr st

prrst

C-a,a cﬁmﬁmml’?—rmn S

State the'Quotient law of te\ 8Or. y

.,

(G5 (PRICES F@cs! &7 |

(99 What is mixed tensor? Give one
-example.
e (o e @by Twizsd W |

Answer the following questions : 2x4=8

R 2RSS Ued WAl g

(@) For a vector space V(F), show that
0=0up, for all pev.
(¥ FAV(F) 3 5@ e @ 9=0u,
veVl '

(b) Show that the gradient of a scalar field
i1s a covariant tensor of rank 1.
M4edl (@, G (FeR (Ha9 Ao @&F 19

SRS (GvT |

| 110
Find o4, where A= y
() Find e [O 2}

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 11 Contd.



T1 o] . '
A=[O 2] @, e W Bfered
(d) Show that div(curl Zl,) =0, using fensor.
5 TR IR ot A div (curl 4) =0

3. Answer any three of the following
questions : 5x3=15

‘Tﬁmwﬁmﬁﬁm%@aﬁm

(a) Deﬁne binary operatlon on a set. When
' _binary operation is said to be

© commutative? A b1nary opera‘uon* on .
set N defined bya*b a®+b*, find4x3 -

~ and 3%4. . 2+1+42=5

ok 2 s e R ARG e SR T e GR)

oy RRwg e N RRSF AATH « 96l tq©

ofFat 9 W a*b=a’+b%, (O[T
4% 3% 3*43 T Refy 1|

(b) Are the following vectors linearly
dependent? ‘If so, fihd ‘a relation
between. them

 4=(3,27), 5 =(241), x =(1,-26)

3+2=5
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- (0

)

WWWW@WW@?W
ﬁmm@amﬁm%ﬁew a

X = (3,2,7), x,=(2,4,1), x5 =(1,-2,6)

Show that fhe modulus of each eigen-

" value of a unitary matrix is umty S

e czri%ﬁzbﬁcﬁawa%ﬁmm

SRR AR AR 1.

Calculate the matric ‘tensor in 3D

Euclidean spacé for the co-orl:linateS

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

U=x+2y,V=xX-Y,w=z WWW‘T
« _3D3%§ﬁwwmﬁ¢cﬁ[wﬁ°ﬁawn'

(a)

Find the second order anti-symmetric

tensor associated with the ~vector

71+3_]+4k . ' S
7i+3] +4k (SR BT oS [
A Tve efomfie CWWW@H

(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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i e | 9K B (Rt

- R =2 WIIW Taxb=a+b+1
TR ORI @S A « T IS SR

i)

- W?—fﬁr’?ﬁ (a,b)*(c,d) %'(ac,b¢+d) '

Ww\wmﬁ%lcﬂmﬂwmml

" Determine the identity element and
iinverse for the binary operation

(a, b) * (c,d) = (ac,bc+d).
. 2+2=4

e G (T o efser Sfveat |

o 0.

(1)

- Or/ 93

- Show that any tensor'Am' can be

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

el (I R G A,y T T
% fSTES 7o ST (I |

Find the eigenvalues and eigen-

01 0

v1ctors of the matrix A=|1 0 0
' 0 0O

3+3=6
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S.

(@ (1)

B coupled dlfferentlal equatwn,
y = 3y1+y2 '
Y=Y +,3y2
subject to initial conditions -
yl(o) 3 y2(0) 7

.U 3y1‘+y2’ | |
%=4+3y,
(Y SRRETS TN (FZBT TN 3,
e AT 56 T
4(0)=31(0)-5.

' (i) '1f A? Byis a tensor for ~all
contravariant tensors A?, then
show that B, is also a tensor..

A 3
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Using matrix méthod solve the




) (i)

M FRCEA FTICSREAT (GPIA? 7
FICAIA® B, (GBS T, (9% (Yeql @
B, 8 @bl (GpA |

Or/ WQI?IT .
Find whether the set of

vectors[a,B,7] inR? such that

a+f+y=0 forms a subspace

of R®. S

R® Cla,fy] 3% MI© S
a+f+y=0F RS ToTN 5167 FAH

- fNefa

(if) 8 Merify-withe

Cayley-Hamilton

, S S
theorem for the matrix A = [1 2}

and hence find A™. 5

L 2

5 ToRAImCe! ANl 9 R AT
T e =41 |

A{S 4} IR R e
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6.
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(a) Using tensor, prove the following vector

identities :

(%)
(ii)

(iii)

(1)

(iii)

(b) 1i(ds)’ =3(dx') +5(dx?)

3+3+4=10

(4xB)xC = B(A.E)- A(BC)

Or/924

—4(dx")(ax? ¥

then find the matrices —

2+2+2=6

Contd.



- (@) Gy
() g%
(C)'_ gq,g | .
W(ds)' =3(ax') +5(dx?) -4(ax')(dx")
T, (ST
(@). g
(b) g"’

(c.) gqrg ’
cﬁaw @%ﬁﬂrﬂﬁ‘ﬁ =it

(c) What is moment of Inertia tensor? . -

Show that itis a symmetric tensor
of order 2. : 2+2=4
&G R (5P 52 TS (A TG I
(59 2 TR 5l RS (G|
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- OPTION-D
* Paper : PHY-RE-5046.
( Physics of: Device and Instrumentation )
Full Marks : 60
T1me : Three hours

The Jigures in the margin indicate
Jull marks for the questions.

1. _AFlll in the blanks: 1x7=7

() | ‘Junction Field Effect Tran81stor (JFET)
isa ______ controlled dev1ce

(ii) Rectifier of a-DC powér supply converts
an AC input from mains to &
output. .

(i) ——— filter is a passive electronic
device -has lowest cut of frequency.

(iv) SiOy 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 ——

" 3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/6 19 : Contd.



(vu) 'I‘he process of separatmg message

~ signal from the carrier signal is known
as . :

Answer the felIowing questions :’ 2><4-8

(@) What are the common defects ex1$ts in .

a lattlce structure ?

(b) What are the dlfferences between senall

and parallel data eommumcatlon ?

(¢) Draw the block diagram of a regulated
power. supply

(d) Givea companson between a JFET and
_ MOSFET dewce

Answer the-following questlons (any three)
' 5x3=15

‘ (a) How GPIB is 1mplemented 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)

‘(.c) What is amplitude modulate‘d wave ?

Draw the block .diagram for generation
of an AM waveform.
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4.

(d) What is. a- depletion type MOSFET'P -

Discuss the operation of a.depletion
type MOSFET with its 1nput~output
characteristic curve. »

(e)- D1scuss briefly the operation of a 1st.

order band-pass filter w1th its 01rcu1t .
dlagram : -

Answer the followmg questlons (any three)
10><3—30

(@) How - ‘phase detector ‘-can be,
,1mp1emented in a PLL block ? What is
the role -of the voltage-controlled
oscillator during the operation of.a PLL
d1scuss bneﬂy

- (b) Whatis the role of oxide layer in the IC

fabrication process ? Discuss briefly
about the different steps involved for
fabncatlon of an Integrated Circuit (IC).

(c) -Draw the block dlagram 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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(d) Derive the expression of a drain current o OPTION-E .
in an enhancement type MOSFET. ‘ : Paper : PHY-RE-5056

| (e) Explain RS232 - communication (Nuclear and P cle Phyeics)

standards. “Discuss briefly about ‘ Full Marks : 80 - ° |
universal * serial BUS and its - : 3 ,
apphcatlons : :

- Time : Three ho‘ulrs

The ﬁgures in the margin indicate

. Write short notes on an two- of th
0 y o of the full marks for. the questions

following : )
1. _Answer the followmg questlon very bneﬂy

- 1x10=10
w—ﬁmmwﬁimwm

(a) Why,~ in place of qu‘le, electron volt |
(eV) is used as the unit of energy in
atomic or nuclear phenomena'>

AART A WoF ~ARToNe o s=fy
3ﬁmﬁ;¢@eﬁf$a*ﬁ@anﬁﬁaﬁﬁncwzmmaqaﬁﬁ
2

. (i) Monostable Multivibrator

(i) Line and Load Regulation for a
regulater power supply -

(i) Optical Lithography

(b) Why the ionizing power of g -'particle‘ is
very high?
BT TR SR e Ry 77 @ﬁ.‘i?

‘ ' (c) NMe one instrument which is used to
detect radioactive rays.

'mmmw@mmmm.
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(d) What is nuclear stability?

s faael &2

(e) Mention the main drawback of liquid
drop model.

O (IRl WfEe el efoaaeel T 1 |

() Write the mediator particle in strong .

interaction.

*fE=IIeTl [ SrZoreIat i = fovei |

(g) Name the instrument which can be

accelerated an electron.

BETRE Tl GRS TR S[ TIGR TN

(h) What is the nuclear radius of 125, , if
that of ?” Al is 3.6 fermi?

125 o, -9 [JCHIT WG S99 29, W 7 A1F
- 3.6 fermi 2¥°?

- (i)  What process creates the energy of the

sun?

%WW%H@W?

() What are the spin of quarks?
(PR F4 o2
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2. Answer the following questions : 2x5=10

woTe fra eppres Ted frEl ¢
(a) Discuss the effect of magic number on
nuclear stability. '
SoRR AREOR @IS gl RN e
(el 9 ;
(b) Write two differences between alpha and
beta particles.
el S o SR 701wy Ty |
(c) Explain, what is f-decay.
251 = & ;i 9

(d) Describe how electron capture occurs.

ST ARAT (T =, 9

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

ot @R TR Wi e R4 e

Answer any four of the following questions:\

28
S5x4=20
were. [Mall ePTR Ricpiea bifeo1q et fodll 8
(a)Discuss ithe Tmoest '“important
conservation laws in nuclear reactions.
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Fesh Riear ofs =9 siawd gz
A 4 |

characteristies.

e @%WW?@WIW&iW
©99 ! Geredl |

Describe the working principle of proton

(b) Desc
(b) Show that nuclear density is constant. synchrotron. Discuss the difference
et @ oS Ty 419 | between proton synchrotron = and
_ cyclotron. 6+4=10
(c) Discuss the neutrino hypothesis in beta #f6’ o == FeieieTt 9! 1 | 26’ oy T
decay. _ W< B2HE N ACH AN 6 54 |
b1 79 (o Hal A SCETOT <5 |- (c) Describe in detail Rutherford’s alpha
(d) Explain the working principle of particie scattering experiment.
neutron detector. WH : FOT SIISTEP! il SFIF] 2ICAo] TN aoﬁn
ST 5T PRI 1= 41 | ‘
. : : ; ; (d) Establish the Bethe-Block formula for
(e) Derive an expression for Geiger-Nuttal ' energy lost by charged particle due to
law of radioactivity. onioaon i
(OGRS SNNI-IBIET ! Tiersal | SR A (R RS e H e
(@C-FF FAH! F7 4 |
(/. ' What are quarks? Write their

Describe how particles can be

oy (e)

iR ferat accelerated using Van de Graaff

Answer any four of the following questions: ger.l?rat-or. D.1scuss the accelera_tor

10x4=40 ~facility in India. 5+5=10

weTe 3l SHAPTIER Aemzan bifate Tl Tl ¢ O (T 8T (SEEeee TRme 6 e wfe

R AR 3 9 | SR S TR TR

(a) Describe in brief th‘e liqui(_i (.:erp model. = i

Derive the semi-empirical mass
formula. "3+7=10

Contd.
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(9)

()
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What are mass defect and binding
energy? Discuss in detail the binding
energy curve. 4+6=10

o9 9t 9 99 *ife G2 999 *fes @
2SI ol 41 |

What are different types of fundamental
interactions? What are elementary

- particles? Discuss the conservation

laws of elementary particles. _
ABIE5=10

S N
Sl & o cﬁ%asasﬁwqum
SETe <4l |

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
fafe «@eia cpfazea A vt o Fries Cayfoss
S T T | G " el (o5
WA, @ Wk, AR v’ wiw
fibaer ket | TLEG:




