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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.

1. Answer the following questions : X7

(@) What is the number of significant
figures in 1.00600 ?

() What do you mean by ‘Noise’ in
measurement system ?

(c) Give the full name of LVDT.
(d) What is the function of a transducer ?

(e) Mention the value of the phase
difference between applied voltage and
current in series LCR circuit at
resonarnce.

() Name a semiconductor type
temperature Sensor.

(g) What is ‘electrostatic shielding’ ?

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



2. Answer the following : 2x4=8

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

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

() Explain the principle of a vacuum
system.

(d) What are RTD and AD590 ?

3. Answer the foIloWing : (any three) 5x3=15

(@) Draw the block diagram of a digital
multimeter and mention its working
principle.

(b) Briefly explain the methods of safety
grounding.

{c) Using schematic diagram, explain the
working of a Pirani gauge.

(d) Explain the working of a Q-meter with
the help of a circuit diagram.
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(e) A series LCR circuit is connected to

220V, 50 Hz AC mains, where
R=100z, 0 L=0.5H ftand i€ =50 1h"
Calculate the impedance and also the
Q-value of the circuit.

4. Answer the following : (any three)

(@)

(b)

10x3=30
Explain the following terms : 2x5=10

(i) Arithmetic mean
(i) Average deviation
(iii) Standard deviation
(iv) Chi-square test

(v) Curve fitting

Establish the differential equation
describing the dynamics of a
mechanical system. Also draw the
frequency response characteristics of a
first-order as well as of a second order
system. 6+2+2=10
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() Mention different sources of noise in
measurement systems. Also explain the
following terms : 2+2+2+2+2=10

() Inherent fluctuations
(i) Thermal noise

(i) Shot noise

(iv) %c noise

(d) What is a diffusion pump ? Explain its
working with the help of a diagram.
Mention the applications of a diffusion
pump. 2+6+2=10

(e) () 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. _ S+1+4=10
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() Write short notes : (any two) 5x2=10
(i) Accuracy and precision

(ii) Electromagnetic interference
shielding

(iii) 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 : L=

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

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

(¢) 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 meaning of MOV A 38H ?

(g9 What is INT1 in microcontroller 8051 ?
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9. Answer the following questions in short :
Ox4=8

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

(b)) Mention the difference between timers
and counters in microcontroller. .

(c) Draw a 16x2 LCD pin diagram for a
microcontroller.

(d) How do you define .debugging of a
program in an embedded system ?

3. Answer from the following either (qa, b & o
or (c, d & e : 5x3=15

(a) What is embedded system and general
purpose computer system ? Draw the
architecture of an embedded system.

(b) Write a comparative note on data
processing and handling in between
8051 microcontroller and 8085
MIiCroprocessor. :

(0 What are the different types of
addressing modes for addressing the
operands in 8051 7? Mention three
advantages of usages of Assembly
Language in microcontrollers.
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(d) Briefly discuss about the challenges
and issues related to design an
embedded system.

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

4. Answer the following : (any three)
10x3=30

(@) - Discuss about the architecture of 8085
microprocessor in detail.

(b) Give a comparison of 8051

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

(c) Mention the different group of
imstruction “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

(d) Mention the key features of
microprocessor and microcontrollers.
Differentiate 8085 and 8051 in terms
of features only. 4+6=10
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(e) Discuss about the Interrupt Enable
Register and Interrupt Priority Register
in the 8051. 5+5=10

(f) Draw the pin diagram of Arduino UNO
and mention the specific functions of
the pins. Give one example of
application of Arduino UNO. 9+1=10
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OPTION-C
Paper : PHY-RE-5036 .
(Advance Mathematical Physics-1I)

Full Marks : 60
Time : Three hours l

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7
woTe fral erpied Oes W ¢
(a) Define a subspace. Give two examples.

Torging wisewl a3t | 7o) Swiese fora |

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

w5l (B3 N V WS W e S35 s_ e
Fferet & o

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

G5 CTIESH AT SNE B oIT
e |
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(d) What is zero order tensor? Give one

example.

A T Wﬁs?aﬁ@mqml‘

(e) Write down the covariant derivative of

tensor Ap.

Ap BT5TR T TSRS SRTS(H! Bra |

() State Cayley-Hamilton theorem of
matrix.

Gl %9 (-2 Sojoirtst B |

(9) Write the order of tensor C, if C = Upg
C= apg Oy (GIGIO @ B4 |

Arst-

2. Answer the following questions 2x4=8
OO RS Oed fra

(@) Show that gradient of a scalar field is

a covariant tensor of rank 1.

MEN @ 949 (FeR CFal (s @
1-3 @01 (SRS (Gpa 33|
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(b)

(c)

(d)

Examine whether the following set of

vectors are linearly dependent or
independent : :

x1= (3,2, 7), %= (2,4 1) and

x3 = (1, -2, 6)

= (B2, = (2 e A DT

x3 = (1, -2, 6) (931 TSb! RTSE Aoy
 Fog R

Find the second order antisymmetric

tensor associated with the vector
gi=airk

(539 2f —3j+ k3 CICe wWiv® @il RS
T 2SS (GFpICe! Blered |

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

% A @li% B o IREBHAM G 7T,

(SRR (46Tl (T (AB + BA) RSRbHN =
(AB — BA) efoefifoan = |
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3. Answer any three of the following
questions : 5x3=15

oo Al eI Repizar fofavrq Tes s

(@) Give defination of a Group. Prove that

the set I of all integers with the binary
operation * defined by a*b=a+ b + 1
forms a group. 2+3=5

TS Kt Al | (798 @ a*b=a+ b + 19
RNl SR (@S SN * F e TR
GG MRANT 2O 1 T BT AW 19 |

(b) In a vector space V(F), for all 5 e Vand
f e F, prove that

it oOv=¢

(@) fo=o

(i) (- flv=f- v)=—(fv) 2+2+1=5
(BT V(F) ; yeV WF feFo o

24 F—
G- 0p-9
(i) fé=0

(@ (- flo=fl-v)=—(f)
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(c) Diagonalize the matrix

10 =

A= | [N

281252

10 -
A=|1 2 1 choeess s eeEs

58] '

3x3

9 | '

(d) What is Kronecker delta ? Show that it
is. a mixed tensor of order 2. 1+4=5_

(PR (T T2 (TYEA (W (TP (Tl
Zeln @ |6t fifEe GpI|

@ 1f (as)? =3lae) +5lax)” _4(@)(&2),

Find the matrices

() Ygr

@ g7 ,

(i) Ggrd® 1+2+2=5
i (as)? = 3l )’ +slad) - afax @)
73, (SR

) 9qr

W) g7

(iii) ggrg? CTETEE (25! Bfered |
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4. Answer any three of the following

questions : 10x3=50

weTs Al R Al fofasiq ©e ¢

(@) (i) Find the eigenvalues and
eigenvectors of the matrix 3+4=7

=S0E @
e e e
6 fiee e
Tt 0.0
A=10 3 =1 CneemsrE
(sl 2
SR S SB e Ce3T Bioed |

(it) Show that every square matrix can
be expressed as sum of a
symmetric and a skew symmetric
matrix. 3

(TSI (T GBI GIET=< B1 AfFe oF
90! &fS Tfie ey Qtarpet f2pit
A ST A7 |

(b) (i) Determine the identity element and

inverse for the following Binary
operation :

(@ b)%(c, d)=(ac,bc+d)  3+3=6
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(@, b)*(c, d)=(ac,bc+d) - Cta®
BACIHTS G5 (3T S eifoery [
9 |

(i) Find the vector associated with the
given second order antisymmetric

tensor 4

i 0 (x+y+2z) -(x+y)]

—(x+y+z) 0 X
(x+y) =X Qs

i 0 (x+y+2z) —(x+y)]

—(x+y+z) 0 x

| (x+y) =% 0

Tive (ZR (SIIG! Teal |

(c¢) Using tensors, prove the following
identities :

() divlcurld)=0
(i) Vx(pA)=pVxA)+Vgx A
(i) Vx(VxA)=9(9.4)-v?A
' 2+4+4=10
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(@)

(e)

(it)
(iii)
(i)

(i)

(1)

Derive Moment of Inertia tensor

and find its components. 5+3=8

T G mmwm@oﬁw |
Sfeedi|

Write Hooke’s law of elasticity in

tensorial rotation. 2

WW%@WWW
GRI

Show that every. vector belonging
to a vector space has a unique
representation as a linear
combination of its basis vector.
5

G (T (T3 ZI4 &SB! (oFEE 2N
@5 (SFR G (RS FLAE |
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() Find the bases and the dimension
of the subspaces S of R3 defined

by S={[a, b,0]/a, be R} 53

S={[a, b,0]/a, be R} T 7@ JTER
R3I T3 S @by i il Sfreat |

() (i) Verify Cayley-Hamilton theorem for

a[3 -
the matrix |

Also find Al 4+2=6

A=ﬁ _:} CNeT (I P (-
ZEAGH SHAAMIH! 2 T9 o Al
Tferedl | '

(i) State and prove the Quotient law
of tensor. 1+3=4

(BIpS9 G, Jac! foval =tiss efsief
4 |
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OPTION-D
Paper : PHY-RE-5046
( Physics of Devices and Instruments)

Full Marks : 60

Time : Three hours

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

1. Answer all seven questions : (each question
carries 1 mark) 1x7=7

(a) Write one application of PLL.
(b) JFET is a ____ controlled device.
(c) Photoresists can be of
() Negative type
(i) Positive type
(i) Both (i) and (i)
(i) Neither (i) or (i
(Choose the correct option)

(d) What do you mean by serial
communication ?
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(e) Which feedback does a multivibrator
have ?

(i) Positive and negative
(i) Only negative
(i) Regenerative
(iv) Degenerative
(Choose the correct option)
(f) Rectification can be done by using
(i) Transformers
(ii) - Conductors
(iii) Bridge rectifiers
(iv) None of the above
(Choose the correct option)

(g9 What do you mean by cut-off frequency
in a filter ?
2. Answer the following questions : 2x4=8

(a) Write the difference between serial and
parallel mode of communication.

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

(¢ What is the use of capacitor and
inductor in a filter circuit?
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(d) Draw the schematic diagram of locked
phase and unlocked phase with
necessary phase error.

3. Answer the following questions : (any three)
S5x3=15

(@) Write about the Handshaking and
interface management in data
transmission.

(b) 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 [C fabrication
process ? Why is it done ? Mention any
three specific properties of the materials
that should be chosen for metallization
process. 1+1+3=5

(e) Write short note on IC565 or IC4046.
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4. Answer the following questions : (any three)

10x3=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 difference between
E-MOSFET and D-MOSFET ? Show the
drain current versus gate-source
voltage characteristics of n-chanel
E-MOSFET and explain 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+1+2=10

(c) Explain in brief optical lithography.
What is photoresist? Give three
differences between positive and
negative photoresist? How is electron
lithography different from optical
lithography ? 3+1+3+3=10

(d) (i) In case of amplitude modulation,
show that for 100% modulation
only !/ard of the total power of
modulated wave contains in the
two side bands. S)
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i) With proper circuit diagram
explain the working of a common
emitter amplitude modulator. 5

(e} (i) How does the process of digital
modulation differ from that of
analog modulation ? What do you
mean by amplitude shift key,
frequency shift key and phase shift
key ? 2+3=5

() Use suitable block diagram to
explain the process of radio
communication. 5

() What is doping ? Why is it done ? How
are p-type and n-type semiconductors
prepared ? Explain in brief the following
two processes of doping in the
manufacturing process of IC —

() Atomic diffusion

(i) Ion implantation
' 1+1+2+3+3=10
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OPTION-E
Paper : PHY-RE-5056
( Nuclear and Particle Physics)

Full Marks : 80
Time : Three hours

The figures in the mai'giri indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions very briefly :
'~ 1x10=10

oo TE epTEE OIS Bl Bed frdl ¢
(a) What do we mean by a stable nucleus ?
o FreRraiz I o 6 a2

(b) What is the relation between mass

number and nuclear radius ?
S R I SR IR e A 52
(c) Define half-life of a radioactive material.

cowfirn smid bl Sy TR FKE!
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(d) Why neutron is not an elementary

particle ?
857 o7 b1 Ghfers wfelpt =32

(e) What is the role of magnetic field in
cyclotron ?

Bﬁﬁ?ﬁ’wmmﬁgﬁmﬁf?

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

AFHRITS SR T F0i5 2F1fT o= m
*iteley |

(g) Write one application of Geiger-Muller
counter.
AMLANREAR sl Bt ezt ey |

() What is the principle of neutron
detector ?
57 fEbsw =R e

() What is the spin of gluon ?
BN ol e

() What is the energy range of y-ray ?
M IR *feq oo By
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2. Answer the following questions : 2x5=10
wote fral erpTyes Bes i ¢

(a) Describe various characteristics of

nucleus.

S Rfon REERE o0 4|

(b) What are the limitations in Bethe-Bloch

formula? .
@A-FT 9 TR & &2

(c) What is the difference between

accelerators and reactors ?
oo OE REge qors Sy e

(d) The half-life of radium is 1600 years.

Find its decay constant A.

@ o S 1600 I2F | ZWE T
47T A9 T Tlenedl |

(e) Write the advantages of proton

synchrotron.

o5’ Baepg e ARUEE & &2
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3. Answer any four of the following questions -
5x4=20

TS el @R Arerr siftre See Rl g

(@) What are nuclear forces ? Discuss
various properties of nuclear forces.

e 71 0 FEfw e Bfon SRR
SN 4 |
'(b) What are the limitations of shell model ?

(AT SR STRweEE & fo

(c) Describe a short note on neutrino
hypothesis.

ﬁﬁﬁﬁa’wﬁmﬁﬁmiestgtime%wn

(d) Explain Fermi gas mode] of nucleus.

ﬁﬁ%fﬁmﬁiﬁﬁﬁﬁcﬂQVRﬁiamwﬂzmﬂl

(e) Define Q-value of a nuclear reaction.
When is a nuclear reaction exoergic or
- endoergic ? What happens when Q=07

FeFE R Q-1 k& fo= | ey
ﬁﬁ?ﬂfaﬁ%wfﬁﬁ?imwﬁﬁEmﬁxﬁ@vw¢ﬁsﬂ?
Q-3 W 7 2 &5 oo
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(/) Write short notes on
(i) . nuclear fission and
(ii) pair production _
() FeEw uhe R ue
i) 3o Bestim oS by (Rl T

4. Answer any fduf of the following questions :
10%4=40

e TRl emTEa e oifehrT Ted a8

(@) Draw a neat diagram and describe the
principle, construction and working of
a linear accelerator. ;

e T T B ARER Ba S TS, oo
Wi PRI e T4 |
(b) Explain with neat diagram, describe the

principle, construction and working of
jonization chamber.

T R A, 707 T FHAR b
iy 4 |

(c) Discuss in detail the Gamow’s theory
of a-decay.

SIETE A (SIS Ogh! ISR S
34 |
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(d) Show that in Compton effect the change
in wavelength AL depends on the
scattering angle 6 only.

@YSA T T OR® Tl “ifRaen

Al (IR A (I 07 @se ST FT |
(e)  Define

() half-life

(i)  disintegration constant and

(it) mean-life of a radioactive
substance.

Obtain the relation between them. What
do you understand by a millicurie ?

2+2+2+3+1=10

(SGE ML A

(i) g
(i) R g o :

(i) TR FE! i i HiEey Nioa
TR Slerea | RFERGR 9 e e
(/ 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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Refm Wi 5 e B @@ Wfe F9 A9
w2 ? BE/nucleon 9% ©9 3R (A) J ero
72 it o e e e Tl
T R el

(g9 What are elementary particles ? Classify
them on the basis of their spin and
mass. 2+8=10

cnfe oheER, & FRee FA wie o
eoge He IR (EFIReE 34|

(h) What are quarks ? Describe the quark
model of hadrons. 149=10

Wﬁ?wmﬂﬁﬁ'@Wl
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