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( Regular Elective )

Answer the Questions from any 6n_e Option.
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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.

] Qhoose the correct answer/answers from the
given options : (any seven) 1x7=7

(a) In a parallel LCR cifcuit the resonance
frequency depends on

() resistance and capacitance
(i) inductance and resistance
(it}) capacitance and inductance

(iv) inductance, capacitance and
resistance

(b) The number of signiﬁcant figures in
30.69 is '

i 1
(i) 2
(iii) 3
(iv) 4
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(c) The difference between measured value
and true value is called

(i) relative error
(i) absolute error
(iii) probable error :
(iv) gross error

(d) 1cm3 when converted to the unit of m3

becomes
N %1078
(i) 1x107°

(i) 1x107
(iv) 1x1072

(e) Which resistive component 1s
temperature-sensitive ?

(i) Thermistor.

(ii) Rheostat

(iii) ~ Potentiometer

(iv) Photoconductor
(f) A transducer converts

() mechanical energy into electrical
energy
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(i) mechanical di i w
splac : n pum
placement. into (i) Diffusion pump orks based on the

electrical signal ; ‘ e :
mechanism o
i :
(i) one form of energy into another (i power transfer
(iv) electri - . '
enecrg;cal energy into mechanical : (i) momentum transfer
b s | ' ) (iii) energy transfer
ng pumping speed (S i
7 icscmductance (E)ata e sbure ratio((K))’ (iv) All of the abqve
' (i) Coupling coefficient for an ordinary
S i : ' electrical transformer is
af « € == g1
, , (i) <1
G E-1+2 | ’ i) > 1
G | . i) o
(i) Both of the above ' .
i) None of the above 5. Answer the following questions : (any four)
: _ : (a) Differentiate between a transducer and
ffSilmia series RLC circuit which is a sensor 2
operating below th ' '
freauien ) € resonance ‘
. frequency, the current () What do you mean by the terms
(il lags t _ - B ‘accuracy’ and ‘precision’ related to the
. gs the applied voltage measurement of any physical quantity.
(i) leads the applied voltage - -
(iii) is in same phase with the applied (c) Name the methods for safety ground'mgg. .
voltage _
(iv) is zero , (d) Write what you understand by S/N
ratio and noise figure. 2
Contd.
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() What is chi-square test ? Write down
- the formula for it. 2

(/)  What is electrostatic shielding ? Write
down about one of its applications. 2

(g9 What is electromagnetic interference
shielding ? Why is it important ? 2

3. Answer the following questions : (any three)

(@) How does the semiconductor-type
temperature sensors function ? What
are AD590, LM35 and LM75 ?

2+3=5

(b) Draw the output characteristics of a
linear variable differential transformer
(not to scale). How can we measure

displacement using such a
transformer ? 5

(c) Use block diagram to describe the
working principle of an RLC bridge.
: 5

(d) A resistance R of 20Q, an inductance L
of 0.2H and a capacitance C of 100uF
are connected in series across a 220V,
S50Hz mains. Determine the impedance
and current of the circuit. Also find

out the voltages across the elements
R, L and C. 5
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What is a Q-meter ? Explain its
operating principle. What are different
parameters that can be measured using
this type of meter. 1:+2:+2=8

Answer the following questions : (any three)

(@)

(b)

()

Ravi scored 68, 75, 88, 67, 71, 52 and
90 in different subjects of an

~examination. Calculate the arithmetic

mean, mean deviation, average
deviation and standard deviation for his
test scores. 24+242+4=10

What are thermal systems ? Establish
the differential equation describing the
dynamics of a thermal system. Draw
the frequency response characteristics
of a second-order system. 2+6+2=10

(i) Describe the working of a digital
multimeter by making the use of
its block diagram. B

(i) Obtain a relation between the
mechanical stress and the electric
polarization produced in a
piezoelectric material. 5
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(d) (i) Fora pumping system show that

| OPTION-B
S= (TV 3 ik Paper : PHY-RE-5026
Tie < , (Embedded System :

whete Viistthe voliime of the Introduction to Microcontroller)

vessel, P and p are respective ' S Full Marks : 60
pressures at the instants T and t. - Time : Three hours
5 Fa
5 ; e The figures in the margin indicate
(lz) Usmg-sch.ematlc diagram explain full marks for the questions.
the principle of action of a Penning :
" gauge. : ' - -
9 1. Answer the following questions : (any seven)

1x7=7

what you mean by static and

dynamic characteristics of

(e{ () With suitable examples explain "
‘ ' ‘ (@) What is an interrupt ?

measurement of a system ? | (b) Write the full form of PSW.
2+2= - .y A
R & : (c) Which architecture is followed by Intel
() Write short notes on : (any three) 8051 ? i
| 2x3=6 .
T , B (d) What is the width of the address bus
of 8085 microprocessor ?

2) Strai )

2) : ra1r‘1 gauge (e) How are timers and counters different

(32 Pirani gauge in a microcontroller ?

(4)  Thermocouples () What is the name of addressing mode

(5) Linear position transducer of the instruction MOV A, @RO of 8051 ?

(g9 What is the maximum memory
- addressing capability of 8085

microprocessor ?

3 (Sem-5/. | | |
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(h) What is register in microprocessor ?

() What is the function assembler in
MiCroprocessor ?

() What is the value ALE for enable
~ operation in microprocessor ?

(k) What type of architecture is used in
8085 microprocessor ?

()  What is mnemonics in microprocessor ?

2. Answer the following : (any four) 2x4=8

(@) What are opcode and operand in
mMICroprocessor ?

(b) Which register pair of 8085
microprocessor acts as memory pointer ?
Write the name.

(c) Why is RAM known as read and write
memory ?

(d) What is the use of compiler ?

(e) Explain the term ‘overflow’ related to
timer/counter of 8051.

() Write what you mean by EEPROM.

(9) What is the function of accumulator ?
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i

()

3. Answer the following : fany three)

(a)

(b)

(d)
(e)

]
()
(h)

Distinguish between volatile and non-
volatile memories.

- 5%3=15

What are the main differences between
an Arduino and general purpose .
microprocessor ? Write down in brief.

What are the input / output ports of
8051 microcontroller ? Write down their

‘names and explain the role of each in

detail.

Write an assembly language program
to rotate the content of accumulator
first left and then right.

Draw the architecture of a  general
purpose computer system and explain
in brief.

What is an interrupt ? What are the
interrupts of 8085 microprocessor ?
Write them in detail.

Differentiate between ADC and DAC. -
Explain in detail 8051 registers.

State and explain the functions of
RS 1 and RS O bits in the flag register
of 8051. '
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(i Describe: ithe!""RAM and ROM

4. Answer the following : (any three) organization of 8051 microcontroller in
. 10x3=30 ' brief using appropriate diagram.

(a) What are the timers/counters of 8051 (g) Name the control signal Pins of 8085
microcontroller ? Draw the bit pattern \ microprocessor and explain the use of
of TMOD register and explain the role each signal pin.
offcech bldt s t_1mer/ coun-ter : (h) Name and explain different addressing
Siutechar stQpped during execution modes supported by 8085 instruction

o)
of program f with an example.

(b) Why are address and data lines
- multiplexed ? Explain how these lines
are demultiplexed.

(c) Differentiate between 8 bit and 16 bit )
processors. Explain the difference. !

(d) Draw the flag register of 8051
microcontroller. Explain the role of each
bit. Find the status of the flag register
after executing the following program
given below : |

MVI A, 7D
MOV B, A
CMA

ADD B

(¢) What are the registers of 8051
microcontroller ? Write their names and

explain their role in detail.
3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 13 ) Contd.
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OPTION-C
PHY-RE-5036
(Advance Mathemetical Physics-I)

Baper’:

Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

i An_swer any seven questions of the
following : 1x7=7

woTS NI Riecaizan reby e Teq 4 ¢
(a) What is binary relation in vector space ?
(O FTE (70 T &9

(b) peﬂne linearly dependent and linearly
- independent of a finite set of vectors.

(ST IR T2foq (Faw RFW oY
% Fogd e iy | ‘
(¢) Write the order of the

C=a,,a,,.

C= A pgan Cﬁlﬁtfﬁa T foyly |

tensor
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1

(d) What do jfou mean by symmetric and
anti-symmetric tensors ?

TS O TP (G [0 1% 7512
(e) Give two examples of zero order tensor.
) @ (G 7o) Trsel el |
(f/ What do you mean by subgroup 7
2P T B q@
(g9 Write the transformation law of the

tensor Bm 5

(GpAoIR Felael @t fovall |

(h) Define eigenvalue of a matrix.
(TS SR S

(i)  Write the tensorial notation of gradient.
el (Gpae o el |

() Write the condition for the two lines to
be co-planar in Cartesian tensor.

FORY (GO qOlE ([ GTF FAAGTS AP
B! Tl |
(k) What is diagonal matrix ?

IS (T (52

m n
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(d) Show that the gradient of a scalar field

Define in i ; i
(1) ner product of matrix. is a covarient tensor of rank 1.

CTIeTe STEeeeg el | (FYEdl (@ (FEIN (Fq G349 eRerel (38F 13
S TSREG (GpS |
2. Answer any four of the following questions: - )
__ Ox4=8 (e) Find the second order antisymmetric
tensor associated with the vector
weTe WRAAINT [z b6 e Teq &1 ¢ S (o
7i+3j+4k. ;
a) If @ f and 7 are li i
(a) ﬂ' an_ Y .are linearly independent 7ix 87+ 4k (STIOR TS A (et
 vectors, determine whether @+ 8, f+7 : ol T SRS (GRpalol Sedl |

and y+a ' '
y+a are linearly dependent or () Prove that eigenvalue of a matrix A 1s

independent. : ' , ) same as that of the transpose matrix
M @, f o 7ol (aReel wog (o514 i ' | ,

St e g o 41 Gl (e QCEICE
(OB a+p, f+7 B 7+a (QRPSIE N@W_ Cﬂ“mﬁ’@ATaﬁﬁﬁW@
T (1 Fog [fg 1| | oy s

. e : “ D
(b) Diagonalize in matrix A={1 ﬂ : (g) Evaluate (a) 5JAL and (b) 575

r P sq
54 (@) &FATR (b) 5 T W fef =
4= 1 QJ B! SIS 1 | (h) Prove that the contraction of the tensor

B™ is a scalar or invarient.

(c) Write scalar triple prodﬁct A.(Bxé) :
using tensor notation. | ol 9 (T Bl GBI By T G <Ol

Wﬁ@ﬂﬁ.(éxé)mw@ml RRSRALE | l
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Answer any three of the following

questions :

5x3=15

O TR RicpIza fofAb19 5 ST Bt g

(@) Show that the three-dimensional

(b)

.vectors

x'={2,0,-2}, x*={0,2,0}, x*={2,0,2} .

~are linearly independent.
Express the vector {0, 0, 3} as a linear

combination of the vectors x' given
above.

(43t (@ 3-D (93

x ={2,0,-2}, x° ={0,2]0} x ={2,0, 2]
R Tog | -

{0,0,3} (ST e/ x' (oFw @R
ARG 2B 2w 541 |

Define Kronecker delta. Show that it is
a mixed tensor of rank 2.

(IR (o0l kel frm | (rgeat (@ 2
(F-2 T 90 g (Gope |

What is alternating tensor ? Prove that

Eiks €mps = OimOkp = OOy = 0.
ST (569 52 (rydat @

Eiks Emps = é;'m5kp = é‘x'pé‘km =0
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(d)

(e)
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the eigénvalue and

Determine

| 2R3
eigenvector of the matrix A= [l O}

A{? ﬂ CNEFFCOE SALCATAA 1<
iReEress [T w4l |

Prove that —
@ 0.v=48
(b) " efig=¢d

© flv=rflv)=-(f)

forall yeV and f e F in a vector space
V(F).

(S FW V(F) © WG veV W
feF I aod = @ —

(@ 0.v=0

(b) f.0=0

© fv=rflv)=-(p)

Determine the identity elerr_lent and
inverse for the binary operation

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

Contd.



7© A0 (a, b)*(c; d) = (ac, be+d) 3
I G Qe wi=e Afoe [ 3=

(g) ~ For a Hermitian matrix A and B show
that (AB+BA) is Hermitian and
(AB - BA) is anti-Hermitian.

A 9IS B ZEbAN Gieewe (Fae (ryedl
@ (AB+BA) AN W% (AB- BA)
GFG-ZRfIHA | |

(h) If S={(x,y,z)eR3:x—y—z:O},
"~ show that S is a subspace of R3 and
find a basis of S.

I S={(x,y,z)eR3:x—y—z=0} 77,
yed (@ S, R® T o Wi S 1 @b
Tfera | '

4. Answer any three of the following
questions : 10x3=30

oo AR Rgwizar fofs asa Teg o ¢

(@) (i) What is matric tensor ? Calculate
its co-efficient in Cartesian,
cylindrical and spherical polar co-
ordinate system:. 2+2+2+2=8
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I

(b)

(c)

T (6= e PRI, Hiemigee i
CANGTRIH AR elAleTrS 2R AR 72!
Tferga |

(i) What is Minkowski space ? 2
e 7= & foraie

Using tensor, prove the following vector
identities : -3+3+4=10 -

(b9 IRTR FH OFF (ST T (20! 2
¢ ‘

() (AxB)xC=B(a.C)-A(B.C)
(i) f)x(?x A)= %(vx A)-v2a

(i) State and prove quotient law of

tensor. S
(591 quotient law (51 & &R 2aid
ol

(i) What is intertia tensor ? Show that
it is a second ordér symmetric
tensor. 2+3=35 -
Tl (5pd [F2 (1193 @ T 95! oo
TR O W I
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(d) What is group ? When is it called

. 92 .12 2¥27 st M)
abelian group ? Prove that the set I of : O L ) 3(dx) +5(dx ) ( )( )’
! : ; ; -~ B find the matrices :
all integers with binary operation =
defined by a*b=a+b+1 forms a ; (1)  Gar
group. 2+42+6=10 : (i) g9
R e 5 et 2 3 (foxt qrafermie sy 2 2 (i) ggr g -
S @ a*b=a+b+1 @ @RI (@8 ‘ 2+2+2=6
DA + T G TR A2 [ @ 2 2 .
&5t 7Y (group) A A | LR Hgasindlashapiii-sag]ec)
) ET I ACTAC
(e) () Find the characteristic equation of -
the following matrix and verify the . (1) ggr
Cayley-Hamilton theorem : 2+4=6 ' ; (i) ‘g¥
O (METFOR (AR A 8 (i1i) ggrg?
Cfereql wi® Cayley-Hamilton ' GTeR (55! ey <= |
ARG Forel fFmsiel 3w 3 . . : -
' 1 93 ' (ii) If Ajis an anti-symmetric tensor,
A =lo L g prove that (5} 5, +5f, 51-“ )Aiu =0
3 skl a5a : 4
” : . . 5] SRS (Goba T, (S8 AN
(@) If A is an eigenvalue of an ; | T Ay “ﬂm. “’_ TS 20 R
orthogonal matrix, then show that @ (511 Sy +0,6; )A u =0
< is also its eigenvalue. 4

("

@0
. : A -
(g) (i) Determine e”, when A—L 0}

W 2 9Bl SR (e SR

T T, (S (7] czr% S TN
IIRCo S |
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- _ A OPTION-D
01 _ : ‘ L
A =[1 0] T eA I N ﬁ‘fﬂWl » ~ Paper : PHY-RE-5046
' ) (Physzcs of Devices and Instruments )
" Full Marks : 60

Time : Three hours

(i) If Ais an orthogonal matrix, prove
that At is also orthogonal. 4

tlﬁ‘A <ot Orthogonal R 2 (978 The ﬁgures in the margin indicate

CAlé orthogonal = 3 e . full marks for the questions.
(h) Write short notes on the follov&ggg 10 AnSwer either in Englzsh or in Assamése.A

(i) Stress tensor , . | 1. Answer any seven : (each quesiioh carries 1.
(i) Rotation 'tensor - r‘\l mark) ; : ber=t

. | - | Rt bt e Taw Fiell 3 (A0 2o S THLP
weTe fRAIR 5 Bt ford ¢ | ) ) ~
(i) affeniet (5pS : ‘ . (a) What is the main prmmple of tunnel
. x ?
(i) . ‘{‘ﬁ (B ‘ diode

‘ ' BIE TiIes T [row! e
(b) What is MOS diode ?
MOS TG 2

(c) What is the use of CCD ?
CCD 3© A W q?

" (d) Why do we use capacitor and inductor
in filter circuit ?

Waﬁ@wﬁﬁnmmww |
m?
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(e) What is the use of power supply IC ?

ij)

)

(h)

()

0)

(k)

siiaE 223 IC 9 931 2

What is the purpose of modulator in
wireless transmission ?

ORGP R LG a SR G IS ISP e eTaru Ik

Write about the significance of output
voltage of a phase detector.

T Fowe wil fdfae wag T=ies Fri

What is the use of low pass filter in
(210 SN

PLL © i fefse o I92 e

What are the minimum and maximum
usable frequency of IC 565 ?

IC 565 § FgeT OIF Cwhol JILECN
oI e 2

Write the difference between BUS and
GPIB.

BUS ®< GPIB ¥ WG9 #N<<ee! &4l |
Write the full form of ASK and FSK.
ASK 1% FSK & 951 s7=vjefczs feail|

3 (Gem-5/CBCS) PHY RE 1/2/3/4/5/G 26

2. Answer any four : (each question carries 2

marks) 2x4=8
Rzl BIfRGIT Ted Tl ¢ (AT 29O R TIUE

¥C8)

(a) Explain the basic processes of IC
regulator.

IC @RSTED T6 AN TRy |

(b) Define valley current and peak voltage
in the UJT. i

UJT aﬁﬁ'%m 217 % NE e’ [
G

(c) What is DC power supply '? Which
component converts AC to DC ?
DC ARR 22l WA 2 @R TARAE AC

. (31 DC T #R=ea o |

(d) Whatis the advantage of edge triggured
phase detector in case of phase locked
loop (PLL) ?
T TG 799 (PLL) «% BAire = fGreas.
HRAIE! 752

(e) Write the differences between active and
passive filter.

5o o (s bl e AL |
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(f) Draw the pin diagram of IC 4046.
IC 4046 I PR foa o <= |

(g) ]?1fferen‘t1ate between  optical
lithography and electron lithography.

W%&lﬁmwmmﬁam
oliely It T

(h) Fundamentally What are the types of
lattice defects ?

e @ s awie [ e

3. Answer any three questions : (each question

carries 5 marks) , 5x3=15
T ﬁzwmﬁﬁﬁrm%@aﬁzn (mzﬁsf—q
FFIP TN’

(a) Draw the circuit diagram of a power
supply using two diode with C filter
and sinusoidal input voltage and draw
the output voltage. |

B! ORIG T IR <GB SR 22liEE Ien oa
S I S50 C [eDiN oS biRpares Rew|
IR witese Reowa B ww =i -

(b) Derive ‘the expression for cutoff
frequency for low-pass filter and high-

pass filter with necessary 01rcu1t
diagram.

3 (Sem-5/CBCS] PHY RE 1/2/3/4/5/G 28

\"M
i ‘_——-_,‘X_ -

]
(S

o)

Tﬁﬁmwﬁ'ﬁﬁWWW |

| %ﬁﬁeﬁw.ﬁsﬂ«asﬁvwmw A

Teresi |

Derive the expressmn for modulation
index in case of amplitude modulation.

mewmﬁaﬁm

- Refm =€)

@

What are the USB data transfer types ?
Explain briefly.

. USB awﬂmmﬁsﬁ?m

(e)

(9)

g I[N

Differentiate between handshakmg and
interface management in data
transmission.

B! R S (R e ZORGE
SRpleR Mo A

Write about the basic principles of
'CMOS along with its characteristics.

CMOS I & N o AT 3!113
TR e

Define amplification factor, drain source
voltage and gate source voltage in case
of JFET.

JFET <BR olRaaa - i, (@3 Be [T
e (135 Teot Rrews e forany
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(h) Differentiate between line and load .

regulation with schemetic diagram.

e OIS 7' ([STEER NeS Arewng Has
EERICIEIEN IS

Answer any three : (each question carries

10 marks) 10x3=30

faraet fofbr e Tt Tl 5 (2t e so

THI(F TN

(a) What do you understand about the
serial . mode and parallel mode of
communication ? Explain the working
of RS 232 and GPIB. 2+2+3#3=10
T SIS A @hicalel et & gale
RS 232 % GPIB Tl it 31 |

(b) What is amplitude modulation ?

‘Explain the working of CE amplitude
‘modulator with schemetic diagram.

2+8=10
27T TGCbe T [ q@i? - CE #liken
TG FIHANE Toge Boaa smme Wi

Sl
(c Write about the three types of
processing devices. What are positive

and negative masks ? Explain about
the technique of electron beam

lithography. 3+2+5=10
CBCS) PHY RE 1/2/3/4/5/C 30 '

(@)

(e)

%ﬁaa%ﬂ@fﬁiﬂq%aﬁamﬁ%wwm
Sl AERE TE eI [ o2 2ETRE -
@bz FAaER FEeeE W FA|

Explain the working of band pass and
band reject filter with necessary circuit
diagram. Also draw ‘the necessary
frequency response characteristics.
3+3+2+2=10

Toige <oA1 s e #Afb Feffe o A
w7 oo e T =) ARy ReoRe
JIE F5IRIEP AT AHTRd B Sk 51 |

What is multivibrator ? Explain the |
circuit operation of astable multivibrator.
' 2+8=10

NS eizrEss Ifea & q@ie G=bIA
NFTSEEEIE o IR T T

Draw the circuit diagram of a power
supply using bridge rectifier. Also give
the qualitative idea about the use of 7
section and T section filter. 4+6=10

B T TR IR @Ol SRR QAE 6
foq oI 39 | 1 A T 43°9F fF70) g
sifasielere <1 S |
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(g) With a circuit diagram of linear diode i

detector, give the theory of detection of OPTION-E
signal with carrier wave as input. | . Paper : PHY-RE-5056
37+7=10 ( Nuclear and Particle Physics)

@01% @'OW (e B T oo T x Full Marks : 80

CFS FRART FRTIOT e o741 | waest | _ Time : Three hours

500 A ORES. BAN IR FT@ch! foalt | ' ‘ ' ; i,

: L e, The figures in the margin indicate

(h) Write about the basic principles of PLL. full marks for the questions.

Also write about the use of XOR gate |

as phase detector. Why do we use the |

voltage control oscillator and low pass : : e

filter in PLL ? : 24+2+3+3=10 ' ; 1. Answer any ten questions of the folllo;ngng(;
| 2 =1

PLL ¥ M7z 121 | XOR (6 wil 7534 b | R .
- ool 9 9@ 791 W PLL © Wiy R “ . TS fR ersPrRY FRCRIc R SR TSR i

Answer either in English or in Assamese.

freq g (e os: [ Fsfie frebig g (@) What s f-decay ?
Al ? | o1 = e

(b) What is Cherenkov radiation ?
- s R R

() Which basic force in nature is the
strongest ?

B! AR (RS 1 ST R

(d) What is the mediator particle in nuclear
interaction .?
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(@)

(@)

(h)
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If N is the total number of neutrons
and Z is the total number of protons,
what does N=Z signify ?

T N o G A W< Z o 2571 TR
o, N=29 & prae

If the ratio of mass numbers of two
nuclei is 8:27, what is the ratio of this
radii ?

3 751 FIORAIBT 9 AR TS 8:27 2,
fizse qrme Tgee & 292

Compléte the following equation :

What happens to the mass number and
atomic number of an element when it

undergoes f-decay ?
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(k)

U

(m)

()

(o)

What process creates the energy of the
sun ?
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The following reaction is an example of
which type of nuclear reaction ?

o R B doR FosE Riem
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12¢ + *He — °0O +energy

Why was the existence of neutrino
postulated ?

Foloms wrfEfe [ el =i 2w

What is the main drawback of liquid
drop model ?

w5 (BloliE wiifea dge dfeamael e

What is energy range of y-ray ?

o < *ife sifR e

What is nuclear fission reaction ?
e Rew /i B2

State true or false :
o particles are high energy photons.
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(p) Define radioactivity.

(OGO Ao |

(@) What is nuclear stability ?

FeF el /e

() What is the difference between nuclear
fission and fusion ?
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2. Answer any five : 2x5=10
fizsieca #lisbr9 Tes fral

(@) Explain nuclear fusion reaction with
example.

et Tcrarem [ Suisger i <5 |
(b) What is nuclear chain reacltion ?
FeFR *z2e Rifemar e

(c) Describe briefly, what determines
stability of nucleus ?

i et Rz e = e i

91
(d) Explain what is p-decay.
61 =2 & 1y =)
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(9)

(h)

()

0)

Draw variation of binding energy with

mass number. .

©F WAF IS T *eq ooy i |
What ié Compton scattering ?
Tl Al R '

Describe how electron capture occurs.

e ARe & 9 =

What is photo—electric effect ?

SRS 2R e

Discuss effect of magic number on
nuclear stability.

ACF IFToR S e TVal WA doN
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Mass defect of an atom is 0.137amu.
Find its binding energy.

@51 2[@eF B [ 0.137 amu. 3719 75
*fig fef =1
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3. :
| Answer any four questions : 5x4=20
Riceiet sifabT e Tes fir ¢

(@) Describe neutron interaction §vith

matter.
R smide BT camt femmn 2ot <5

(b) Describe liquid drop model of nucleys
@A ST (GlefleT g aefar <5 |

(c) Describe the working principle of

ionization chamber.
wﬁm FIG2eAET I 5 |

(d) Explain the working principle of

neutron detector.
[TeE 755 e 7o) <5 |

(e) Describe the types of nuclear reaction

with example.
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(9)

(h)

4.

Describe
accelerated using Van de Graaff

Answer any four questions :

how particle - can be

generator
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What is o-decay ? Describe the basics

of a-decay.

Tl W {52 oere! WS ':Fr— g o =
What is neutrino hypothesis ? Describe
it

fiopn sReEl 57 T e =

10x4=40

gt Bifo! e Tl ¢
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) Derive Bethe-Bloch formula for energy

lost by charged particle due to

ionization.
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(b)

(c)

(d)

Describe Rutherford’s alpha particle
scattering experiment and find an
expression for Rutherford’s scattering

formula. 4+6=10
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Describe the constituents of nucleus
and their intrinsic properties. Find an

expression for nuclear density.
5+5=10
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Describe how evidence of nuclear éhell
structure was obtained. What are
nuclear magic numbers ? Describe the
properties of nuclear force.

4+3+3=10
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(e)

Find an expression for Geiger-Nuttal law

of radioactivity. Write a short note on

p-decay. S5+5=10
(SGTEAOR SiIZeH-I5E Jace! | &1 =21
85[9® &5i b (B foral | '

Describe conservation laws for nuclear
reaction. What are Q-value and reaction
cross-section of nuclear reaction ?
Briefly describe the concept of

compound and direct reaction.
441+14242=10
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(g) Describe the working principle of proton

synchrotron. Differentiate proton

synchrotron from cyclotron. 6+4=10

{5’ foeters w9 PO 36 1 | 26’ oo
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h) Describe the types of particl d their

i % S par. g _el | 1 | 2R AR TS, @R A, @A
families. State and explain conservation } 2, TSRS el Sl faers sice |
laws of particles. : 6+4=10 | ‘ ks
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(i) Describe how Geiger-Muller counter is |

~ used for detection of charged particle.

Describe its advantages and ;
disadvantages. Describe its difference HI .
with ionization chamber.  5+3+2=10
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() What are quarks ? Mention the types
of quarks and their properties. Define
parity, balyon number, Lepton number,
Isospin and strangeness for elementary
particles. 1+4+5=10 _
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