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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 fdllowing questions ': 1x7=7

(@)

(b)

(©

(@)
(e)

.

(9)

‘What is the number of significant

ﬁgures in 1.00600 ?

What do you mean by ‘N01se in
measurement system ? '

Give the full name of LVDT.

What is thc function of a transducer ?

Mention the value of the phase

difference between applied voltage and

current in series LCR circuit at -

resonance. -

Name a semlconductor type
temperature sensor.

What is ‘electrostatic shielding’ ?
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2. Answer'fhe~follo“dng: . 2x4=8

(a). ‘What are ‘S /N ratio’ and ‘noise figure’?
Explain. '

() What is random error ? How is this
efror minimised ?

(c) . 'Explaln the- prmmple of a vacuum
system.

(d) ‘What are RTD and AD590 ?

3. ‘Answer the following : (dny three) 5x3=15

(a) Draw the block diagram of a digital
, ‘multimeter and mention its workmg
| o pnnmple '

(b) Briefly explain the methods of safety
‘grounding. : '

(¢) Using schematic diagram, explam the
workmg of a Pirani gauge.

(d) Explain the workmg of a Q-meter with
the help of a circuit diagram. '
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(e) A series LCR circuit is connected to
220V, 50Hz AC mains,
R=1007z, L=0.5H and C=50uF.

where

Calculate the impedance and also the
Q-value of the circuit.

4. Answer the following : fany three)

10x3=30

(@) Explain the following terms : 2x5=10

(b)

~describing . the

(i) Arithmetic mean
(i) Average deviation

(tii) Standard deviation

(iv) Chi-square test |

(v) Curve fitting

Establish the differential equation
dynamics of a
mechanical system. Also.draw the
frequency response characteristics of a

first-order as well as of a second order
system.
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6+2+2=10

()

Mention different sources of noise in
measurement systems. Also explajn the
following terms : 2+2+2+2+2=10

*+ (i) Inherent fluctuations

(d)

(e)
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(ii) Thermal noise

(i) Shot noise -

() ¢ noise

What is a diffusion pump ? Explain _ité
working with the help of a diagram. -
Mention the applications of a diffusion
pump. 2+6+2=10

(i) Explain the working principle of a
' linear position transducer.

(i) What is a strain gauge ?

(i) Two measuring instruments
measure the length of a body as

6.7 m and 6.82 m respectively. If

. the true value of the length is
6.72 m, then which measurement

is more accurate and which
measurement is more precise ?
Explain. 5+1+4=10

Contd. .



Write short notes : (any two) 5x2=10
(i) Accuracy and precision |

(i) Electromagnetic interference
shielding - . :

(i) RLC bridge

(iv) Penning gauge
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OPTION-B
Paper : PHY-RE-5026

( Embedded System : -
Introduction to Microcontrollers)

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) Give the full form of RTOS in terms of
. embedded system.

(b)) How many memory locations can be
- addressed by the 16-bit address bus of
'~ a 8085 microprocessor ?

(c) Mentioned the number of pins are
- allowed by 8051 microcontroller to
connect with I/O devices.

(d) Give the total number of instructions
available in MCS-51 instruction- set.

(e} How many timers are there in a 8051
'~ microcontroller ? '

(/ What is the méaning of MOV A 381-1?
(g9 What is INT1 in microcontroller 8051 °? |
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2.

3.

Answer the following quéstions in short :

(a)

(b)

(c)

@

2x4=8

Write a code to send alternating values
of 55H and AAH to Port 1.

Mention the difference between timers

“and counters in microcontroller.

Draw a 16x2 LCD pin diagfam for a
microcontroller.

How do you define debugging of a -

program in an embedded system ?-

Answer from the following either (a, b & ¢

or(c,d & e :

(a)

What is embedded §ystem and geheral

. purpose computer system? Draw the

(b)

(c)

architecture of an embedded system.

Write a comparative note on data
processing and handling in between
8051 microcontroller and 8085

_ mlCI'OpI'OCCSSOI‘

What are the different types of
addressing modes for addressing the
operands in 80517 Mention three
advantages of usages of Assembly
Language in microcontrollers.
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5x3=15 -

4.
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(d)

Brieﬂy discuss about the c.hallenges
and issues related to design an
embedded system.

Discuss about the program status word
of 8051 microcontrollers. What does
Cy =1 mean in 80517

Answer the followmg (any three)

(@)

(b)

(d)

10x3=30.

Discuss about the architecture of 8085
microprocessor in detail.

Give a comparison of 8051
microcontrollers with its other family
members. What type of RAM does a
8051 use? 9+1=10

Mention the different group of
instruction set in the 8051
microcontroller. What is the size of
mnemonics of the instruction ? Give the
description for the following mnemonics
(MOVC XCH, ADDC, INC, ANL, CLR).
3+1+6=10

Mention the key features of
microprocessor and microcontrollers.
Differentiate 8085 and 8051 in terms
of features only. 4+6=10

Contd.



' | : ~ OPTION-C
(e). Discuss about the Interrupt Enable

- Register and Interrupt Priority Register Paper : PHY-RE-5036
. in the 8051. 5+5=10 ‘ (Advance Mathematical Physics-I)
() Draw the pin diagram of Arduino UNO " Full Marks : 60
and mention the specific functions of - o T . Three h
the pins. Give one example of ' tme - fhree hours :
application of Arduino UNO. 9+1=10 The figures in the margin indicate -

Jull marks for the questions.

Answer either in English or in Assamese.

1. AnsWer the fol_lowing questions : 1x7=7
(a) Déﬁne a’'subspace. Give two examples.
v el At | o Sl v

(b) What do you mean by an isomorphism
between two vector spaces Vand W? .

7Bt (O3 T VA Wamwﬁsmﬁ?ﬁa
o B e

(c¢) Give the definition of eigenvalues and
eigenvectors of a matrix.

-aﬁ@awwﬁtmmwﬁzm
ﬁ\wml .
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(d) What is. zero order tensor? Give one

2z

(9)

example. - :

7 TR (5 Roe b1 St it

Write down the covariant derivative of
tensor Ap.

Ap W%WWML

State Cayley- Hamllton theorem of
matrix.

GNeT %9 (fe-cfron éﬁvﬁm f?ﬁni

Write the order of tensor C, 1f C= apy Arst-

- Cc= apqa,stmmml

Answer the following questions :  2x4=8
SO ePTIR e At ¢

(@
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Show that gradient of a scalar field is
a covariant tensor of rank 1.

ﬁﬂ@mmawmmcﬁ%m%@@i

-aaﬁaswﬁm%‘ w@.

Contd.
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©

(d)

.Examine whether the following set of
_vectors are linearly dependent or

independent :

x=(32 7 %= (24 1) and

x3 = (1, -2, 6)

= (3,2 7, 2 = (2, 4, 1) W%
xs = (1, -2, 6) (o33 foiol (aRwTeIR 77

G{WWW|

Find the second order antisymmetric
tensor associated with the vector

3_1+k

(o 21—3]+k3mw mf‘%&m
'waf‘—mﬁvs Wﬁﬂ%iﬁwl

IfAand B are Hermitian matrices, show
that (AB + BA) is Hermitian and
(AB - BA) is skew-Hermitian.

~zﬁAWBzﬁmﬁfﬁmcﬁﬁm®,

(STCE (7631 (T (AB + BA) QIR0 Wi

(AB - BA) afsxRtfam =1
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Answer any th ' : yE
questions : Y three of the following

operation * defined by a*h = g + b + 1
forms a group. 2+3=5

R @ | (181  a*b=a + b + 13

AN TN 090 @A * 3 S T

OIS TRYT TS 1 7 B TR A IR

(b) Ina Vegtor space V(F), for all veVand
- f € F, prove that

) oOwv=0
@ fé6=6
(@) (- f)v = f(~v)= —(fb) B 2+2+1=5

C@‘W VIF) ; veV ©I$ feFve &
N T— '

) ow=6
) fo=0
(lll) (_ f ) V= f (— v) = —(fy)

Contd.

_ 5x3=15 .

(@) Give defination of a Group. Prove that - )

the set I of all integers with the binary

' () Diagonalize the matrix

(d)

(e)

10 -1
A={1 2 1
22.33x3
1.0 -1 |
A=|1 2 1\ Cicremgl ORe GRS
2 2 3 |

What is Kronecker delta ? Show that it
is a mixed tensor of order 2. 1+4=3

IR (G5! 2 (6] ( (PITTPR (T8

If (ds)? =3lax)’ +5la?)’ - 4(dx1)(dx2)
Find the matrices o
(i) Gqr

@) g%

(i) Ggrg? 1+2+2=5

I S

) Ggr

@ 97
(i) Gpg® CTEE® (T Tlored|
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4, »Answer any three of tile folloW@hg | . ' (@, b)*(c, d)= (ac,bc+d) . (g®
questions : 10x3=30 | T ADNS G T WS el Rl
(@ ) Find fh e eigenvalues and . . (i) Find the vector associated with the
eigenvectors of the matrix 3+4=7 - given second order antisymmetric
] o tensor : ' 4
{1 o o] | ~ . ' - -
o ' A=|0 3 -1f | ' : 0 beryrz) ~(x+y)
i . 0 -1 3 | S | - ~-(x+y+2) 0 ox
| ! i - | k+y)  -x 0|
| (1 0 0] ‘ | . - | o
A | | | 0 (x+y+2z) —(x+y)
A=|0 - ~ , . o Yy
o ‘31’ 31 e wOeR - | ~(x+y+z) 0 x
W- | . . i (x+yv)‘ -x o |
o R S iR @ feres -. o dferfie &ét @ GHIBN tre
- (@) Show that every square matriX Caz - Gioe @RI CSIIH Bferear |
be expressed as sum 0 6 » ) ’
SYmmetric ang 5 skew symlrnetﬂ3 L () Using tensors, prove the following
matrix, , identities : ' :
et (v Gl (T tﬂﬁ_ﬂﬂﬁ/@w _ | ‘ (1) div(qurl A)#-O
Bl 2 STt erema e T ' 0 Ili)e ) T
U IR AR | AR
(v) U De.termine the i&eﬁﬁty element and (i) Vx (6 X “) = el(ﬁ' A)- V?A
Inverse for the following B"*° | | 2+4+4=10
~ Operation ; ' 6 <
- : 3+3% -
| (@, b)s (. d)=(ac,bc+ d) 3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 17
3(Se :
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BT5R IRQR TR e T 2
(i) div(curl A): ‘
(@) Vx(gA)=gTxA)+TpxA
i) x(FxA)=V(v.A)-v2A
A:t‘(d) "r’"(i) Deriye Moment -of Inertia-tensor
an&'ﬁnd its components. 5+3=8
T S (BN el I B T
Sferedl |
(i) Write Hooke’s law of elasticity in
 tensorial rotation. | 2
e TS RfSReTeR T 0!
feva |
(e) (i) Show that every vector belonging

to a vector space has a unique

representation as a linear
combination of its basis vector.
5

mmma@wm@@m'
5 (B T ARG A
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(ii) . Find the bases and the dimension

@) .

. (@)

ef the subspaces S of R8 defined
by S={[a;b,0]/a,beR} 5

s={la, b,0]/a, be R} T & &
stﬂm ST Ry o At Sereat |

Venfy Cayley—Hamllton theorem for

1 S}

- the matnx A= [3 _4]

~ Also find AL, 4426

a3 -2

1 @HWWﬁ@iﬁ-,
Qﬁﬂﬁ%ﬁm oA I W AL
Bfevet | |

State and preve the Quotient law
of tensor. ' 1+3=4

zﬁamq@mmwmﬁ .
| |
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(e) Which feedback does a multivibrator ,

-D
OPTION have ?

Paper : PHY-RE-5046

i) Positive and negative
(Physics of Devices and Instruments) (i) gat

| o (i) - Only negative '
.Full Marks : 60 " (ifi) Regenerative
» Time : AThfee hourS' . ‘ '_ . (iv) Degeneratlve

.. The figures in the margin mdicate (Choose the correct optzon)

full marks for the questtons. ¥/, Rectification can be done by using
! ). Transformers '
Answer all seven questions : (each questlon , (i) Conductors
carries 1 mark) | 1x7_7 I (iiij) Bridge rectifiers
(a) Write one application of PLL. | ' (iv) None of the above ,
(b) JFET is a controlled device. | . (Choose the correct option)

(99 What do you mean by cut-off frequency

(c) Photoresists can be of in a filter ?

(i) Negative type ' f , _ ‘

- ' 2. Answer the following questions : 2x4=8"
(i) Positive type . . .
o , ‘(@) Write the difference between serial and
(iii) Both (i) and (i) ‘ parallel mode of communication.

~ (iv) Neither (i) or (i) | | | ' (b) Draw the block diagram of a regulated
. v . : 1}
(Choose the correct opthn) power suppy:
' o ol (c) What is the use of capacitor and
(d) What do you mean by serl ~ inductor in a filter circuit ?

communication ?
3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/6 21
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(d)’ Draw the schematic diagram of locked
phase and unlocked phase with
necessary phase error.

3. Answer the followmg questlons (any three)

5><3 15

(a) Write. about the 'Handshakmg and
interface  management in data
transmission. :

(bp) With a neat sketch, describe the

- construction of an n-channel JFET.
Explain its principle of operation.

- 3+2=5

(c) Why do the use SSB transmission ? The
maximum peak-to-peak voltage of an

. AM wave is 16mV and the minimum

peak-to-peak voltage is 4mV. Calculate
the modulation index. 2+3=5

(d) What is metallization in IC fabrication
process ? Why is it done ? Mention any

three specific properties of the materials.

that should be chosen for metallization
process. ' 1+143=5

(e) Write short note on ICS65 or IC4046.
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4. Answer the following quesnons (any three)
: : 10><3-30

(a) What is the basic principle of PLL?
Why XOR gate is used as phase
detector ? What are the functions of
voltage controlled oscillator and low
pass filter in PLL? 2+2+3+3 10

(b) What is the dlfference between
'E-MOSFET and D-MOSFET ? Show the -
‘drain current versus gate-source
voltage characteristics of n-chanel
E-MOSFET and explam the terms cut-

~ off region, ohmic or linear region. Which
layer isolates terminal gate from
semiconductor ? How is channel formed
~in a MOSFET? - - 2+5+142=10

(¢) Explain in brief optlcal lithography.

. What is photoresist ?- Give three
differences between positive and
.negative photoresist? How is electron
lithography different from optical
hthography'? - 3+1+3+3=10 -

(d) () In case of amplitude modulation,
show that for 100% modulation
only !/srd of the total power of -
modulated wave contains in the
two side bands. 5
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(i) With propef circuit diagram | . OPTION-E
v explain the working of a common ’ R o . .
emitter amplitude modulator. S | ~Paper : PHY-RE-5056
‘ : A , | Nuclear and Particle Physi
(¢) (i) How does the process of digital : - aete - . ysics)
. modulation differ from that of _ Full Marks : 80 -
| o analog modulation ? What do you ‘ '

mean by amplitude shift key,

Time : Three hours

;.; ‘. e w2 frequency shift key and phase shift , The ﬁgﬁres in the margin indicate
TR | STrrkey et ‘ 2+3=5 . _ full marks for the questions.
RN ’ " . . , L
’ () Use suitable block diagram to Answer either in English or in Assamese.
explain the process of radio ' . :
communication. S , S o
() What is doping ? Why is it done ? How . 1. Answer the following questions. very briefly : .
| are p-type and n-type semiconductors , ' - 1x10=10
prepared ? Explain in brief the following : 3 ‘
two processes of doping in the weTe Rl eeTRe ofe oee U famil ¢

manufacturing process of IC - (a) What do we mean by a stable nucleus ?

L i Atomic diffusion | ‘ |

% © | o ROBrTE T Wl R e
Lo (i) Ion implantation : . o
l , 1+1+2+3+3=10 (b)) What is. the relation between mass

‘ ‘number and nuclear radius ?

o | - y o i i SR P TS T e
\ ! | o | ¥ - {d Define half-life of a radioactive material.
| o o o widty e e

. : 3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 25 - Contd.
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(d)

(@
(W

(1)

1/

Why neutron is not an elementary
particle ?

ﬁﬁﬂ%ﬂsﬂ?ﬁ @WWW‘(’

What is the role of magnetic field in
cyclotron ?

. BiEETTS pE magﬁ?ﬁﬁs?

Write one difference between photo-
electric effect and Compton scattering.

Wﬁ@‘mmmﬁcﬁamm

- sty vt

Write one application of Geiger-Muller
counter.

AR mqﬁmmmﬁml

What is the pr1n01ple of neutron
detector°

G o s B

What is the spin of gluon?

gaa P T 2

What is the energy range of y-ray ?

ot 4R I SRR e
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2. Answer the following 'queétidns : 2><5=1._(.)
(@) Describe .various characteristics of
nucleus. s |
fePmE Rfon w@RBpmR 96 341
() What are the limitations in Bethe-Bloch
formula ?
RR-FF TN W R R

(c What is the d1fference between

, accélerators él,nd regctors?
o i REEw Tors «Aide &
(d) The half-life of radium is‘ 1600 years.
F1nd its decay constant A.

T BT SHdig-Fe 1600 7| TR
&7 A3 W Sferedt|

(e) Write the advantages of proton

synchrotron. o
o5 Bl R &2

Contd.
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"‘1 ) : 3

3'lSelﬁ-5/

Answer any four of the following quesuons
5x4=20

(@ '.What are nuclear forces? Discuss .

various properties of nuclear forces.

'ﬁ%@nmﬁ?ﬁ@ﬁwﬁﬁw
Wi S

- (b) What are the limitations of shell model ?

e % Mo & B
(c) Describe a short note on peutrin®
hYPOthesis. |

OB siRrsriia b1 5y Coret ol |
Explain Fermi gas model of nucleus:
eI ey (o e it |

Define Q-value of a nuclear fea
When is a nuclear reaction ex0€f
endoergic ? What happens whe?

(@

(e) ction

=.

O W 7y 2wt & w052

CBCY) pHy RE1/23045506 28

4,
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() Write short notes on

(i) nuclear fission and

(ii) pair production

) FeR o R o

(i) T Besli ese 5 (B o |
Answer any four of the followmg questlons

~ 10x4=40

(a) Draw a neat diagram and describe the

principle, construction and working of
a linear accelerator.

| e 99 T3 i ARER o i TS, sﬁm
Wi SRS 3 30

(b) Explain with neat diagram, describe the.
pr1nc1ple, construction and Worklng of
jonization chamber.

i A A, A S S A
g }
(c) Discuss in detail the Gamo'w’s theory

of a-decay.
sl HAE (PSSO gt TTOIR SIS

49|
Contd.




(d)

(e

Show that in Compton effect the change
in wavelength A\ depends on the
scattering angle 6 only.

- el @ T o SRR SiRTS

A (T AR (PR 61 89S 6T T
Define -

(). half-life =~ |

(ii) - disintegra;tibn vcons.tvant and

(iii) mean-life of a radioactive

substance.

Obtain the relation between. them. What
do you understand by a millicurie ?
: 2+2+2+3+1= 10

() S

T ) RO RS O

(iii) %@WWMWWW
D! Beneat | RERCR e R gee

What is binding energy of a nucleus?
Wherefrom does this energy come?
Draw the graph between BE/nucleon
and mass number (A) and show how

stability of nucleus can be explained.
1+2+3+4=10
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e «bT I5 «ife e @ «fS '3 s
Witz ? BE/nucleon 9I% &I MRl (4) I Nere
TR SR et |

(9) What are elementary particles ? Claésify 4
- them on the basis of their spin and
mass. - 2+8=10°

" esRe T IR ENikerm w1t
(h) What are quarks ? Describe the quark
model of hadrons. - 1+9=10

R e RURRINT IR I 3o
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