BIKALI COLLEGE LIBRARY

Total number of printed pages-43
3 (Sem-5/CBCS) PHYRE 1/2/3/4/5
2022

PHYSICS
( Regular Elective )

Answer the Questions from any one 'Option.
' OPTION-A
Paper : PHY-RE-5016
( Experimental Techniques)
'OPTION-B
‘Paper : PHY-RE-5026

- (Embedded System :
Introduction to Microcontroller)

OPTION-C
Paper : PHY-RE-5036
(Advance Mathemetical Physics-I)
OPTION-D
Paper : PHY-RE-5046
(Physics of Devices and Instruments)
OPTION-E
Paper : PHY-RE-5056
( Nuclear and Particle Physics)

Contd.



BIKALI COLLEGE LIBRARY

OPTION-A
Paper : PHY-RE-5016

( Expefimental Techniques)

Full Marks : 60
Time : Three hours

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

1. Choose the correct answer/answers from the
given options : (any seven) - = 1x7=7

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

() resistance and capacitance
(i) 1inductance and resistance
(iii) capacitance and inductance

(iv). inductance, capacitance and
resistance

(b) The number of significant figures in
30.69 is

@ 1

() 2

() 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

(i) 1x1078
(i) 1x107°
(ii) 1x107%
(iv) 1x1072

(e Which resistive component is
temperature-sensitive ?

() Thermistor
(i) Rheostat
(i) Potentiometer
(iv) Photoconductor
(/) A transducer converts

(i) mechanical energy into electrical
energy
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(i) mechanical displacement into
electrical signal

(i) one form of energy into another |

(iv) electrical energy into mechanical
energy

(g) The relation among‘purnping speed (S),
conductance (C) and pressure ratio (K)

1S

S
1 C=—
(1) =
.. S
1] K=1+—
(v) . c

(i) Both of the above
(iv) None of the above
(W) In a series RLC circuit which is
- operating - below' the resonance
.frequency, the current '
(i) lags the applied voltage
(i) leads the applied voltage

(i) is in same phase with the applied
. voltage

(iv) is zero
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(i) Diffusion pump works based on the
mechanism of

(i) power transfer

(i) momentum transfer
(iii) energy transfer

(iv) All of the above

() Coupling coefficient for an o'rdinary
electrical transformer is

Gy 1
i) <1

(iii) > 1

(iv) O

2. Answer the following questions : (any four)

(a) Differentiate between a transducer and
a SEensor. . 2

(b) - What do you mean by the terms
‘accuracy’ and ‘precision’ related to the
measurement of any physical quantity.

2

(c) Name the methods for safety grounding.
: 2

(d) Write what you understand by S/N
- ratio and noise figure. .2
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(e) 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)

(a) 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 resistancé R of 20Q, an inductance L
- of 0.2H and a capacitance C of 100uF
are connected in series across a 220V,
50Hz mains. Determine the impedance

and current of the circuit. Also find
out the voltages across the elements

R, L and C. o . S
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(e) 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=5

4. Answer the following questions : (any three)

(a) 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. 2+2+2+4=10

(b) 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

(c) () Describe the working of a digital
' multimeter by making the use of
its block diagram. C O

(ii) - Obtain a relation between the:
mechanical stress and the electric
polarization produced- in a

- piezoelectric material. 5
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(d) (i) For a pumping system show that

(T-t) p.

where V is the volume of the
vessel, P and p are respective
pressures at the instants T and t.

' S

S

(ii) 'Using schematic diagram explain
the principle of action of a Penning
gauge. | . S

(e) (i) With suitable examples explain
~ what you mean by static and
dynamic characteristics of
measurement of a system ?

: 2+2=4

(i) Write short notes on : (any three)
2x3=6

(1) RTD _

(2) Strain gauge
(3) Pirani gauge
(4) Thermocouples

(5) Linear position transducer
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OPTION-B
Paper : PHY-RE-5026

( Embedded System :
Introduction to Microcontroller)

Full Marks : 60
Time : Three hours

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

Answer the followmg questions : (any seven)
1x7=7

(a)  What is an interrupt ?
. (b) Write the full form of PSW.

(c) Which architecture is followed by Intel
8051 ? -

(d) What is the width of the address bus
of 8085 microprocessor ?

(e} How are timers and counters different
* in a microcontroller ?

() What is the name of addressing mode
of the instruction MOV A, @RO of 8051 ?

(9) What is the maximum memory
- addressing capability of 8085
microprocessor ? :
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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 iIn
8085 microprocessor ?

() What is mnemonics in microprocessor ?

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

(@) What are opcode and operand in
‘microprocessor ?

(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.

(f)‘ Write what you mean by EEPROM.

(g9 What is the function of accumulator ?
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(h)

Distinguish between volatile and non-
volatile memories.

- 3. Answer the following : (any three)

(@)

(b)

(c)

(d)

(e)

()
(g)

(h)

5x3=195

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

(a) What are the timers/counters of 8051
microcontroller ? Draw the bit pattern.
of TMOD register and explain the role
of each bit ? How is timer/counter
started and stopped during execution
of program ?

() 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 80351
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

(e) What are the registers of 8051
- microcontroller ? Write their names and
explain their role in .detail.
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(ff/ Describe the RAM and ROM
organization of 8051 microcontroller in
brief using appropriate diagram.

(g) Name the control signal pins of 8085
microprocessor and explain the use of
each signal pin.

(h) Name and explain different addressing
modes supported by 8085 instruction
with an example
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OPTION-C
Paper : PHY-RE-5036
(Advance Mathemetical Physics-I)

Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer any seven questions of the
following : ' 1x7=7

wore WAIRIRE fArcar reb! esid Ted Tt 8
(@) What is binary relation in vector space ?
(ST YIS (7 TF e

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

(IR TN WIS CFa© (ST 2_SF
e FoI el W | | |
(c) Write the order of the tensor

C=a,,a9, -

C=a,,0,, (GIHIGR T ol
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(d) What do you mean by symmetric and
anti-symmetric tensors ?

SRS SR SRS (Gpd e [ @

(e) Give two examples of zero order tensor.
) T (G 70 e i |

(f/’ What do you mean by s-ubgroup ?
Topicy gferce [ I

(g) Write the transformation law of the

tensor B,’m1 .

B! (GO Selee Aot forar |
(h) Define eigenvalue of a matrix.

(NEAFTS SRR igesl |
(i) Write the tensorial notation of gradient.
AITOIF (G pa] OIS eIl |

() Write the condition for the two lines to
| be co-planar in Cartesian_tensor.

FORA (GRS FOIE (FUN AT FASTS IBIT
5! fal |

(k) What is diagonal matrix ?

G (TS 2
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1)

Define inner product of matrix.

CIEATTT Sadad W@ gl :

2. Answer any four of the following questions :

woTe WA it 5Ifabr 2R Bel 9 ¢

(@)

(b)

(c)

2x4=8

If @, f and 7 are linearly independent

vectors, determine whether a+ 8, f+¥

and y+a are linearly dependent or
independent.

I a, f W 7 oRe ERTer ¥ (o
WTF a+ B8, f+7 A® 7 +a ((IRFOIR
sigor (A For [y |

. . : 5 4
Diagonalize in matrix A =L 2]‘.

A;[? ;] (eSB! BITRAITEIRS 31 |

—

Write scalar triple product A. (Bxé)
using tensor notation. -

wfid faem A.(BxC) G omre fBral

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 16
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(d) Show that the gradient of a scalar field
1s a covarient tensor of rank 1.

S (@ (FAR CFd QIF 290! ([XF 19
- FCSRED (GpA |

(e) Find the second order antisymmetric
- tensor associated with the vector

71 + 3] + 4k.
7i+3] + 4k (OFIIAOR S MAA (T L= -
frSln g Sewfe (G5! Sfadar |

() Prove that eigenvalue of a matrix A is

same as that of the transpose matrix
AT

oM T (T G5 GIEET A T 2T
(TAFFOIR G S AWWWW
a3 |

(9 Evaluate (a) PAZ and (b) '(51’5,‘?.

(a) 5PA‘?" W= (b) 5?5‘? 3 W ey =1

(h) Prove that the contraction of the tensor

BT is a scalar or invarient.

ol T .Y 9Bl (B B™ I ALIOA @B
TN LA ARG |
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3. Answer any three of the following
questions : 5x3=15

R e Rl fOfab1a v el et 8

(a)

(b)

(c)

Show that the three-dimensional
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. ‘

@ed @ 3-D (O |

X' ={2,0,-2}, x* ={0,2,0}, x> ={2,0,2}
IR ToF | |

{0,0,3} (T @A x' (TR W
AT R dd 4|

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

(ISR (TEbR e fa | (red (@R
[F-2 I 9ol fre Gpa |

What is alternating tensor ? Prove that
Eiks Emps = OimOkp ~ OipOkm =0..
SEADRADL (5pe 2 (ryea @

€iks €mps = SimOkp — 6ipOkm = 0

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 18
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(d) Determine the eigenvalue and

. 5 37
eigenvector of the matrix A =[1 0].

A= E 3] RIGERICAERIEIQDEIC I ES

SgraEce sl el = |
(e) Prove that —

@ O.v=¢6
(b) f.6=86

© (Sflo=fl-v)=-(f)

forall y e Vv and f e F 1n a vector space
V(F).

(SR A V(F) © 7@l veV R
feF I o9 =4 (A —

(a) 0.v¥9

(b) f.60=0

@ Sflv=rflv)=-(P)

() Determine the identity element and
inverse' for the binary operation

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

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 19 - Contd.
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@S SR (a, b)*(c, d) = (ac, be+d) T
IR 9T G WP Ao [l 30|

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

' (AB'—BA) is anti-Hermitian.

' A W% B ZREBIA CNee®Y (FaS (RYSdl
@ (AB+ BA) IIEHAN == (AB BA)
«ﬂﬁﬂqﬁf@mﬂl

(h) If S={(x,y, z)eR3:x—y-.-z=0},
.show that S is a subspace of R3 and
. find a basis of S.

M S={(x,y,z)eR3:x-—y—z=O} 3,
4edl (@ S, R3 T oW W% S I Do
Tferedl |

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

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

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 20
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@TT Gpe [ 2 IR, Hiewigs s
(TR FAILS YA AR RS 7251
Tfeea |

(i) What is Minkowski space ? 2
el g & feane

(b) Using tensor, prove the following vector
identities : ' 3+3+4=10

Wwﬁw c—ﬁﬂﬁ@i‘ﬁmﬁ
Wo

() (AxB)xC=B(4.C)-A(B.¢)
@) V.(AxB)
(i) Vx(VxA)=¥(VxA)-v2A

(c) (i) State and prove quotient law of

tensor. S
(5-6<< quotient law C’G‘ﬁ Tfe &R asnd
90

(ii) What is intertia tensor ? Show that
" it is a second order symmetric

tensor: 2+3=5
Toel (5p T2 (TS (@ R Wbl e
P ARG (G| -

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 21 | | Contd.
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(d) What is group ? When is it called
abelian group ? Prove that the set I of
all integers with binary operation

defined by a*b=a+b+1 forms a
group. 2+2+6=10

" e [ goni 2 3 (Fion QrRfeTam AW W 2

@yeq @ a*b=a+b+1 & A (@°

GO » © FICE NG TR YO [ (T
@Bt 7Y (group) 57 A |

e) (1) F ind the characteristic equation of

the following matrix and verify the
Cayley-Hamilton theorem: 2+4=6 .

TR CNEEF SR (AREE ANFIEC0]
T fHed @Nw Cayley-Hamilton
TAANIOR Torel HEelg 10 8

(1 2 3]
A=|2 -1 4
LS 1 1_3x3

(i) If A is an eigenvalue of an
" orthogonal matrix, then show that

1
7 is also its eigenvalue. 4

I A GO SRS CTEF SR

1
T W, (S (S @ S 8 XS
ool ctl "
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) (@  If (ds)2=3(dx‘)2+5(dx2)2—4(dx1)(dx2),
find the matrices :

(1) Yqgr

(i) g7

(11i) 9qr g '
2+2+2=6

it (ds)? =3(ax') +5(ax?)” - 4(ax) (ax?)

o (O3 3 ' '

(i)  ggr

(i) g7

(i) ggr g9
(T (P01 e == |
) If Ay is an anti-symmetric tensor,
prove that (5} 5+ 68,80 )Ai,; &0
_ 4
M Ajj 90! TP (G5 =, (OB 29
= @ (o164 +5i6% )A=0

' 01
(g9 () Determine e, when A=|:1 Oil.

6

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 23 Contd.



BIKALI COLLEGE LIBRARY

01 f
A=[1 0] o eA I NW [efm 41

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

I A Bt orthogonal CTeT® 28 (9038
A1 € orthogonal 28 (e &9 T |

(h) Write short notes on the following : -
o S5x2=10

(i) Stress tensor

(i) Rotation tensor ,
. wote AT Y (OF forat ¢

() efostsl G

(i) I GBI
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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
full marks for the questions.

Answer either in English or in Assamese.

1. Answer any seven : (each quéstior‘z carries 1
mark) - _ 1x7=7

ﬁmmm—?rm%—m%m (20T 2T S TIUP
SR

(@) What is the main principle of tunnel
diode ?

RGGRZECERG ﬁﬁ“—cﬁ ﬁw
.(b). What is MOS diode ?
MOS TG &2
(c) What is the use of CCD ?
CCD F© I[T I« 2 ?

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

Wﬁ—@ﬁﬁwwmww
TR ?

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 25 ' | Contd.
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(e) What is the use of power supply IC ?

AR "B IC I IS 2

(/ What is the purpose of modulator in
wireless transmission ? '

SRR HRETS THE0I I Srafy 52

(g) Write about the significance of output
voltage of a phase detector.

witese Rede wil [T wasg =it o

(h) What is the use of low pass filter in
PLL ?

PLL © 5 Rl frtieg 733 2

() What are the minimum and maximum
usable frequency of IC 565 2

IC 565 3 [A=ow W THOA JIAICI4].
TIE [ 2 |

() Write the difference b‘etw-een BUS and
GPIB.

BUS W% GPIB I Wed AL &t |
(k) Write the full form of ASK and FSK.
ASK SR FSK M 401 s fian|
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2. Answer any four : (each questzon carries 2
marks) _ - 2x4=8

e 51619 Te’ Tl ¢ (A0 e R TEE
SICR)

(a) Explain the basic processes of IC
regulator.

IC (RGTEBR I& AR I 4 |

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

UJT «OR ool 2hig o AY [ed] Rae
fer |

(c What is DC power supply ? Which
component converts AC to DC ?
DC +Ii9i9 Qg WA F2 @ Toi=i2 AC
(6t DC (& +if37ed 3| |

(d) What is the advantage of edge' triggured
phase detector in case of phase locked
loop (PLL) ?

(T G 33# (PLL) 9@ ol (v fEco s
FRYo! 2

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

 fFe % cﬁf‘i—ﬁmmmﬂ“m‘aﬁﬁw
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() Draw the pin diagram of IC 4046.
IC 4046 I foR foa == 41|

(g) Differentiate between - optical
lithography and electron lithography.

AT FLAE @mi:caﬁﬂ fFANFIR TR
sfiefe) I T4 |

(h) . Fundamentally what are the types of
“lattice defects ?

cﬁﬁwmﬁsmmﬁs%?

3. Answer any three questions : (each question
carries 5 marks) S5Sx3=195

oo [z fofant ik el &t ¢ (09 2¥e @
I ER)

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

Wl SRIG A FH B ARE QAR ToA1 fog
@ ]I TN C 01t % SIpacee o
AR oo [Feww foa == 31|

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

pass filter with necessary ‘circuit
diagram.
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ToigE I5T oI TS R Fefiss fF=bre o
%%gﬁﬁw%c%maﬁwmm AR
&3l |

(c) Derive the expression for modulation
index in case of amplitude modulation.

Wmmmm\mﬁ@m
fAefa =11 |

(d) What are the USB data transfer typés ?
Explain briefly.
USB T ©i5t Aeled aFenR @ &2 503
(AR S|

(e) Differentiate between handshaking and
interface management in data
transmlssmn

Sl AL (FIO @tﬁﬁi\mm'
SRIFEHIR WEF AR Al | |

(/) Write about the basic principles of
CMOS along with its characteristics.

CMOS ¥ Ja Moz ol wscs IR
R REcae

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

JFET «BR @@ T, (G2 e e
. R (5135 TeH e REwa Bt
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(h) Differentiate between line and load
regulation with schemetic diagram.
2 SR FA'C (IYTETEE TGS m oas
ATS ?UNII eIl

4. Answer any three : {each question carries
10 marks) 10x3=30 .

Rizeizat fofant e=i3 T &0 ¢ (o 2% So
FIUF TR

(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

(NTRE = ARG QIS I & g2
RS 232 ¥ GPIB FeE] iyl 31 |
() What is amplitude modulation ?
Explain the working of CE amplitude
modulator with schemetic diagram.
~ 2+8=10
ST TGeos Jfeicel [ &2 CE &Al[ey
PTG IR S Wﬁﬁ Toige foar TS I
=4 |

(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

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 30
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%ﬁm«ﬁtﬁfﬁaﬂqﬁaﬁmﬁwmww

TR ANFS WF I & o2 3o -
o HLAFR FGE! 5 0|

(d) 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

TG T4 Hu FIEe % Fefse == i
% foeore Rac i 11| iRy FoRe
I THILE AN QAHEPTIRE 6d S 41 |

(e) What is multivibrator ? Explain the
ClI‘CLllt operation of astable multivibrator.
2+8=10

WfFoe13rats Ifea = o2 Q=G IA
NETSIRETE IO IR FRAN 4 |

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

e FiE ITET IR G5 AT QAR T84
fB5d o159 39 | -7 O T 4399 =011 =S
sifFsaTe 6 SIS |

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 31 ! Contd.



BIKALI COLLEGE LIBRARY

(g9 With a circuit diagram of linear diode
detector, give the theory of detection of

signal with carrier wave as input.
| 3+7=10

@Re TG fG3e WoR T641 has FYTe
FTO AT IrIfed R | s
3200 AT SFO 3R BT [Acs!
(h) Write about the basic principles of PLL.
Also write about the use of XOR gate
as phase detector. Why do we use the

voltage control oscillator and low pass
filter in PLL ? - 242+3+3=10

PLL & Moz f&1dl | XOR (of6 wii T3
f3piet 9 T9gR = W2 PLL © wifi &7
fFeg g (e i W3 s {0 /72
IE? |
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OPTION-E
_ Paper : PHY-RE-35056 _
( Nuclear and Particle Physics)

Full Marks : 80
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer any ten questions of the following :
1x10=10

woTo Wl ePTIRR Ricprear weh! e el faa
(a) What is B-decay ? - |
. ot =1 2
(b) What is Cherenk.ov radiation ?
GRS RER R |

(c) Which basic force in nature is the
strongest ?

FACH! 2iPed ETfFTe 361 FCETreCd =ife=Ne! 2
(d) What is the mediator particle in nuclear
interaction ?

ﬁ%ﬁﬂﬁmﬁﬂmﬁw%?

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

T N 7P AR AN W Z P A6 A
W, N=2-9 & prae |

() If the ratio of mass numbers of two
nuclei is 8:27, what is the ratio of this
radii ? | |
I w1 FSFane o1 MU SGoe 8:27 =T, -
frz$e s Sgeire & 292 ‘

(g0 Complete the following equation :

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

undergoes f(-decay ?

@A @6 GTeR [R61 1 20, S A A
e YR F =2 |
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(i) What process creates the energy of the
sun ?

& oiftraiz R <R TR IR

(i) The following reaction is an example of
which type of nuclear reaction ?

oo RiFaist & g Rogm [ieate

2~ , 4 6 .
2c+%He ! O +energy

(k) Why was the existence of neutrino
postulated ?

Fors srffs fea amen 31 fee?

() What is the main drawback of 11qu1d |
drop model ?

e Coteti w e foTE! fe
‘(rﬁ) What i1s energy range of y-ray ?
st R e oo e
(n) What is nuclear fission reaction ?

ﬁ@ﬁﬂﬁ@?ﬂ?{ﬁﬁmﬁs?

(o)' State true or false :
-a particles are high energy photons

For-frg ferali 8 -
ETE FAPTE, Ao SIS To A |
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(p) Define radioactivity.

(eoHTorR gl A |

(@) What is nuclear stability ?

fogm e /2

() What is the difference between nuclear
fission and fusion ?

REF RoesH R FREAGAS Ted A1y 52

2. Answer any five :- | 2x5=10
frprear Seo19 Tet fam

(a) Explain nuclear fusion reaction with
example. -

oS e [ Suiger [ 11 |
(b)) What is nuclear chain reaction ?
Fedm raa Ridea 52

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

o et [z Reed S 530 Tl
-

(d) Explain what is B-decay.
<51 =1 S gt FI
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(e) Draw variation of binding energy with

mass number.
ST MR 90O I *fG] OReT S |
(f/ What i1s Co-mpton scattering ?

TG4 oI T2

(g) Describe how electron capture occurs. |

3T SAfRae & 3

" (r) What is photo-electric effect ?

ARy oo e

() Discuss effect of magic number on

nuclear stability.
RTER RN 8siFe TYTA! YR AR
SNCEADA 91 '

() Mass defect of an atom is 0.137amu.
Find its binding energy. '

4Bt R ©F RS 0.137 amu. TR IF
e R = | .
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3. Answer any fou'r questions : S5x4=20
frica oif3br 2 Tel fam

(a) Describe neutron interaction with

matter. _
s ~midR Tt ciat ferat e <= |
(b) Describe liquid drop model of nucleus.

e e (Giee onfE I =

(c) Describe the working principle of

ionization chamber.
SRNIETI I 6091 4 |

(d) Explaiﬁ the working principle of

neutron detector.
S5 FpIR IrheE] If T
(e) Describe the types of nuclear reaction

with _exami:le:

g AT AR Trigged w3 3¢
>
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() Describe how particle can be
accelerated using Van de Graaff

- generator.

SIF-(T-AF (SIS TFe N e gfto
37 AN I 901

(g9 What is a-decay ? Describe the basics

of a-decay.

el 2 ST wAE JEreg 99 4 |
(h) What is neutrino hypothesis ? Describe

it.

s skl 2 20 3091 3 |

4. Answer any four questions : 10x4=40
Rz SifaT es" Te 7

(a) Derive Bethe-Bloch formula for energy
lost by charged particle due to

ionization.

IRDIES CE (6 m RS AR AT
@A T7AC! Tferedt |
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(b) Describe Rutherford’s alpha particle
scattering experiment and find an
expression for Rutherford’s scattering

formula. . 4+6=10

INTECI ST ol AR el If T
% I GF AFIf FACO AP it |

(c) Describe the constituents of nucleus
and their intrinsic properties. Find an

expression for nuclear density.
| 5+5=10

fAefarng FREbPTE e Frees ad 3¢9 31 |
fePR Tes aarRIt Sienedl |

(d) Describe how evidence of nuclear. shell
structure was.obtained. What are
nuclear magic numbers ? Describe the
properties of nuclear force. o

- 4+3+3=10

fegdm e wifZs T v o et 2

T RYPTZ 2 NS TR @REEPHR

feray )
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(e) Find an expression for Geiger-Nuttal law

of radioactivity. Write a short note on

p-decay. . 5+5=10
(OGGHAOR NG Facs! i | o1 =ag
8olTe Gl 5 Gt fJ

(f) Describe éonservation laws for nuclear
reaction. What are Q-value and reaction
cross-section of nuclear reaction ?
Briefly - describe the concept of
compound and direct reaction.

4+1+1+2+2=10

s iR fe mawrferor @z 3¢
=<1 | oS RiTar O-5in o e ez

R (ot o ror R Raaae o3t 3
Rall |

(g) = Describe the working principle of proton
synchfotron._ Differentiate proton

synchrotron from cyclotron. 6+4=10

57 Ty 1 PO 61 1 | 2l B
S[% B3P0 NS AL (TS |
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(h) Describe the types of particles and their
families. State and explain conservation

laws of particles. 6+4=10

IR S4IR T. T} AARTE I A1 AR
FRFFPIETOR TR &1 S =yl 541 |
(i) Describe how Geiger-Muller counter is

used for detection of charged particle.

Describe its advantages and
disadvantages. Describe its difference

with ionization chamber. 5+3+2=_10

SFNR-TAR sl R onfzs w4 iR
@ I T W I 91 | 2R 7S oS A
Nl 9 | WA T FAor0 3T AL I
A

() What are quarks ? Mention the types
of quarks arid their properties. Define
parity, baryon number, Lepton hurnber,
Isospin and strangeness for elementary

particles. 1+4+5=10
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@ERF &2 FRIFY o] o= @RS S
1 | A AR AN©l, @RI 722, oI5
SRy, AT b W= [fogers siges & |
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