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OPTION-A
Paper : PHY-RE-5016
( Experfmental 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

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

(iv). inductance, capacitance and
resistance

(b) The number of significant figures in
30.69 is

i 1

(i) 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) 1x10°8
(i) 1x107°
(iti) 1x10~%
(iv) 1x1072

(e Which resistive component 1is
temperature-sensitive ?

() Thermistor

(i) Rheostat

(iii) Potentiometer

(iv) Photoconductor
(f/ A transducer converts

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

(i) one form of energy into another |

(iv) electrical energy into mechanical
energy

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

1S

S
1 C=s—
(1) P
. S
u K=14+—
(11) I+

(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 E‘Lpplied.voltage'

- (i) 1s in same phase with the applied
. voltage

(iv) 1is 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

G\ 1
) < 1

(i) > 1

(iv) O

2. Answer the following questions : (any four)

(a) Differentiate between a transducer and
a sensor. .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? S

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

(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. - - S
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(el 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) (i) Describe the working of a digital
' multimeter by making the use of
its block diagram. R

(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

__V nF
(T-t) bp.

where 'V is the volume of the
vessel, P and p are respective
pressures at the instants T and t.

5)

S

(i) Using schematic diagram explain
the principle of action of a Penning
gauge. | 5

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

: 2+2=4

(1) 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
Sfull marks for the questions.

1. 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 ?

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

- 3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 9 " Contd.



(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
‘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 ?

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G¢ 10



(h)

Distinguish between volatile and non-
volatile memories.

- 3. Answer the following : (any three)

(@)

(b)

(c)

(d)

(e)

N

(9)
(h)

5x3=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 intcrri.lpt ? 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 ?

(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

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

(g9 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

were [MANRAIRR et Frob! e} el 74 38
(@) What is binary relation in vector space ?
(T3 TS (7o AF F2

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

(SI] PN WIS CFaS (SRTSIR oG
i FoId e Tl | | |
(0 Write the order of the tensor

C=a,,a4n-

C=a,,a,, (GIHICR T o1l

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 14



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

AT O SIS (G5 e & g@te

(e) Give two examples of zero order tensor.
) F (G 757 T i |

(/ What do you mean by subgroup ?
Topicy e [ o e

(g) Write the transformation law- of the

tensor Bfnn .

B! =~ (GIpICHIR el ot ferr |

(h) Define eigenvalue of a matrix.
CTeRFo Slggaia~g ke fral |

(i) Write the t'ensorial notation of gradient.
BATOIT (GpI OIS i |

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

IO GApIS Ui (I (S FTAGTS I
O REEN

(k) What is diagonal matrix ?

OIS e 62
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(1)

Define inner product of matrix.

CTEFF Saewg @ faal | -

2. Answer any four of the following questions :

woTe MANRRR et 51f90r o) Tes 31 2

(@)

(b)

(c)

2x4=8

—

If @, § and 7 are linearly independent

vectors, determine whether a+ 8, f+7

and y+a are linearly dependent or
independent.

I @, f TR 7 fSRo RiiTeim vo3. (o8
W a+fh, B+7 N 7+a (RSO
HIOT (A o W7 T4 |

| 5 4
Diagonalize in matrix A =[1 Q:I‘.

A_=[? ;] CTERFF (0! BIRAIeNsS 31 |

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

wfied fem A.(BxC) Gpw s
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(d) Show that the gradient of a scalar field
. 18 a covarient tensor of rank 1.

6T (A (TR CFa QIFT 27O (@F 19
TSRS (GBA |

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

7i +3j + 4k.
7{ + 3] + 4k C(SIIOR S AN (T ¥
faSln Tae Srefire (Gpacet Sferdat |

(f) Prove that eigenvalue of a matrix A is

same as that of the transpose matrix
AT,

gl T (T B CTeR® A 9 SRS
(T FER GTo’s AT I SBGRANT (1Co
T | | o

(9) Evaluate (a) 55 A" and (b) ‘55’5:?,
(a) 6PAT SR (b) 6F57 T W Fefw w0

(h) Prove that the contraction of the tensor

B™ is a scalar or invarient.

ot 9 .Y B (G BT AL GOl
CFAR A ARG |
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3. Answer any three of the following
questions : S5Sx3=15

See TR il fofabra vy Tel foat ¢

(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. '

@yed (¥ 3-D (S |
x'={2,0,-2}, x*={0,2,0}, x> ={2,0,2}
RS ToF | /

{0,0,3} (oI @A x' S3] RS
JAerareE 2 oM |

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

(TR (THAGR @l fan | redl (@ R
[-2 I 9o FRTg (P |

What is alternating tensor ? Prove that

Eiks Emps = SimOkp ~ OipOhm = 0.

SEBREADE (5pF 2 O (@

Eiks Emps = §im5kp - 5ip5km =0
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(d) Determine the eigenvalue and

. 5 37
eigenvector of the matrix A =[1 0i|'

A= E 2] AT F(OR BTN S

SiZaEes HdT w4 |
(e) Prove that —

(@ O.v=20
(b) f.6=6

© (flo=fl-v)=-()

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

(SR IA V(F) © AT veV R
feF I T 499 = T —

(8) 0.v=06

(b) f.6=6

© (flv=rflEv)=-(f)

(/ Determine the identity element and
inverse- for the binary operation

(@, b)*(c, d) = (ac, bc +d)
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S S (a, b)*(c, d) = (ac, be+d) T
IR G GO W% aifowrw [Refa =41

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

' (AB‘—BA) is anti-Hermitian.

'AWBWW@WWCW&@T.
@ (AB+BA) IEMHT == (AB BA)
«ﬂﬁ;mﬁf@ﬂm

(h) 1If S={(x,y, z)eR3 :x—y-.-z=0},
.show that S is a subspace of R3 and
. find a basis of S.

Rk S={(x,y,z)eR3:x—y—z=O} =,
ogedql (@ S, R3 T TogN W% S I @b
Tfered |

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
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AT (G I 2 PR, BiEmgres o=

CIETRR FAID oflette 2R iRy 72!
Tfeean |
(i) What is Minkowski space ? 2
e & 2« & e
(b) Using tensor, prove the following vector
identities : ' 3+3+4=10
PR T3S ?ﬁﬁ O/ (T3 TTF (2! erstiet
<0 3

() (AxB)xC=B(4.C)-A(B.¢)
i) V.(AxB)=(xA).B-(¥xB).A
i) Tx(VxA)=V(7xA)-v2A

(c) (i State and prove quotient law of

tensor. S
(5p<< quotient law Cﬁa T &M ersid
9|

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

tensor: 2+3=5
Goel (5p [F? (Y81 (T B 961 el
T TARS (PR | -
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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 x

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

Y Ifereet & ot 2 3 (fon arferaia A @ e

@yed @ a*b=a+b+1 & A (7

AR« © ARCE WG FRYF RS 1 A
&B1 Y (group) 514 I |

(e) 1 Find the characteristic equation of

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

Ted (TR IR TNFIeco!
T fHedq w¥ Cayley-Hamilton
TAANIOIR ool e 1 ¢

(1 2 3]
A=|2 -1 4
13 1 1f,4

(i) If A 1s an eigenvalue of an
" orthogonal matrix, then show that

1

I is also its eigenvalue. 4

I A GO TR Gl SR

1
S T, (SR Oryed (A o 8 2R
oot "
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(N @) If (@s)?=3(ax') +slax?) - afax')(ax?),
find the matrices :
(1) ggr
(i) g7
(iii) gqr g -
2+2+2=6

i (@s)? =3fax') +s(ax?)’ - 4(dx")(d§2)

o (O 8
()  ggr
(i) g7

(i) ggr g
Gl (20! e 1|
(i) If Ay is an anti-symmetric tensor,
prdve that (6‘; sS4 + 5 h )Ah; =0.
_ 4
M Ay 01 SPTS (G5 2, (903 &
= @ (6064 56" )A; =0

' 0 1
(g) (i) Determine e4, when A=|:1 O]'

6
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01 -
A=[1 o} 7 eA I WH [+

(i1) If Ais an orthogonal matrix, prove
that A-! is also orthogonal. 4

g A @Bl orthogonal GIETFF 2 (SCF
A-1 € orthogonal =¥ J[e1 &9 T4 |

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

(i) Stress tensor

(ii) Rotation tensor

- were AR 5 (O forall
() efos G
(i) TN BT
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OPTION-D
Paper : PHY-RE-35046
( 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:t carries 1
mark) - 1x7=7

WWW%@%‘« (2TSTF %S S THUT
R

() What is the main principle of tunnel
diode ?

BiEl TSR Y& fﬁﬁm ﬁsp
.(b). What is MOS diode ?
MOS TG {F?
(c) What is the use of CCD ?
CCD 3 JIZT I 22

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

Wﬁ—wﬁ%ﬂwmww
IR ?
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(e) What is the use of power supply IC ?
AR Q4R IC I JI2W T2

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

SRIREH AGETS TG0 IR Ty 52

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

wites ode wi Reffas wasg 7=e$ &1

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

PLL © A5 Rl fFties 731 &2

(i) What are the minimum and maximum
usable frequency of IC 562 2

IC 565 I fA=ex W= THOA JIFIN]
TIE e |

() Write the difference between BUS and
GPIB.

BUS & GPIB I W& Aot ot |
(k) Write the full form of ASK and FSK.
ASK SR FSK i 81 A=jfes forai
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2. Answer any four : (each questlon carries 2
marks) - 2x4=8

ﬁmwﬁﬁ?“@@ms (2TTF AT X TP
R

(a) Explain the basic processes of IC
regulator.

IC ([RGB o AT I 4 |

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

UJT O Toropal &)1 % MY Rede [Raw
ferat |

(c What is DC power supply ? Which
component converts AC to DC ?
DC =99 Qi3 WA F2 @61 ToAig=i AC
(GBI DC &1 "o (4 |

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

(TG 5T 517 (PLL) 9& fBaire (e oo
JR4o! 2

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

uﬂﬁ_WC‘P@_%WWWW%Qm
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() Draw the pin diagram of IC 4046.
IC 4046 I fom foa o 1|

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

e fae W&W f%ramn%\ﬁ PIE|
ofify IR T |

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

cﬁﬁarmcaﬁsmm%%?

3. Answer any three questions : (each question
carries 5 marks) 5x3=15

oo il fofant erie Tl 19l ¢ (09 2%© ¢
NI HR)

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

W5l SRIG AT FF 6! AR QAR ToA1 o
G I NS C =011 TS Hizgpacee Ko
AR WTere o b == 3|

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

pass filter with necessary ‘circuit
diagram.
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ol IH! o Timae F Ml Rrebr e
TH Fsfis FFeora FooT FAIRIT TP
Tlerea |

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

2AET) TGCEAbNE A AR LT ATV
fRefa =111 |

(d) What are the USB data transfer typés ?
Explain briefly.
USB T ©i5t A%les aFenR & 2 503
AN 10|

(e} Differentiate between handshaking and
interface management in data'
transm1ss,1on

ISl AL CFa© @tﬁxmm'
SIfIEIER e 2ALFR & |

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

CMOS I & Moz ol =«sics AR
R Race ol

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

JFET «BiR @ IS, (G2 T Red
. Wi (5125 T Regw kI Fan
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(h) Differentiate between line and load
regulation with schemetic diagram.
AR SR 76 ([STETEI TSI m foas
AJYTS amm 9|

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

Riceizat fofabt 2T Tex &1l ¢ (209 2@ o
FFIT TIR)

(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

(TR S A Cisicas) 37 [ e e
RS 232 WI¥: GPIB FaeE! iy 31 |
() What is amplitude modulation ?
Explain the working of CE amplitude
modulator with schemetic diagram.
~ 2+8=10
AT Ngrews Ifeced & @2 CE i[9ey
PTG IR wamﬁ‘ﬁ Toge ool TS I
41 |

(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
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o eiefe TR R Bl | 4R s

IR ANIS T I [F o 2 e -
@bz TANMFER I PG ] |

(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

TS I oua TS A% Fsfive =i «4f
3% foeore R e <a) qraky =0
I TR AL QRIS (b S 41 |

(e} What is multivibrator ? Explain the
c1rcu1t operation of astable multivibrator.
2+8=10

WFeeizrate Ifeea & goe Ao
NETOILEEIT TONIR IGAAAR G 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 T TR IR GBI AR QAE I8
5 o1 €| % T 4391 01 IR
sifasTiciste @bl TS WA |
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(g9 With a circuit diagram of linear diode
detector, give the theory of detection of

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

R oo THiR bR I94! haw AgTe
RO AT e R e sl
300 AT TS 3 G At |
(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 ? - 2+42+3+3=10

PLL Y& S\fooyz ferai | XOR (of6 w1 {&io3s
f2picsl 50 9 0 W? PLL © 9 ¥
TER?
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OPTION-E
_ Paper : PHY-RE-5056 _
( 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

(a) What is B-decay ? - '
. o1 w7 e |
(b) What is Cherenk.ov radiation ?
s R R |

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

FICH! 2PoT NS 361 FICESCS =S| 2
(d) What is the mediator particle in nuclear -
interaction ?

feay BT gz a9 &2

-,
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(e) 1f N is the total number of neutrons
and Z is the total number of protons,
what does N =Z signify ?

M N g oG R SR Z o &d6"1 A
2, N=2-9 & prae |

() If the ratio of mass numbers of two
nuclei is 8:27, what is the ratio of this
radii ? | |
% wo! FSFane o1 YT TGS 8:27 =, -
Przoe PR SEe [ 792 '

(g9 Complete the following equation :

2x-—> ..... +e +y,
S FAMBICH! I~ 0 8
’;‘x-—-> ..... +e +y,

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

undergoes f-decay ?

(Il @Bl e RO1 8 e, ©F R A
e YR & 22 |
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(i) What process creates the energy of the
sun ?

& aftFni s e 7R T

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

ook RfTadm & aoiw Rosn Rieae

12 ~ , 4 6 _
C+He—' O +energy

() Why was the existence of neutrino
postulated ?

RO orfZfS fFn aRe 31 &

() What is the main drawback of l1qu1d |
drop model ?

o5 el wIifEa A efmeet o
‘(ni) What is energf range of y-ray ?
ot 4 = R R
(n) What is nuclear fission reaction ?
e e R 2

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

Hoi-fgy fovat ¢ -
ST FTE S eTE To |
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(p) Define radioactivity.'

(oTEToR k& Wl

(g9 What is nuclear stability ?

ogm el 2

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

fesn ReusH o TGS Med el (62

2. Answer any five :- | 2x5=10
fRizere “lsbr9 Te fam

(a) Explain nuclear fusion reaction with
example. |

NeF wigares R Turggesz g 4 |
(b) What is nuclear chain reaction ?
Fedm *da Riral 52

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

o et [z Reed @ s Il
1|

(d) Explain what is p-decay.
1 =3 & g ¥

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/G 36



(e) Draw variation of binding energy with

mass number.
1 MR Foce I ¥feR oo S |
(f/ What is Compton .scatte-ring ?

(g) Describe how electron capture occurs.

g ofRaR [ ¢ |

() What is photo-electric effect ?

e dor [Fe

(i) Discuss effect of magic number on

nuclear stability.
oSy REoR eoFe T FRYF AR
ST 1 | '

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

ol 2] ©F 9% 0.137 amu. 2TR IFA .
e Ref |
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3. Answer any fou'r questions : S5Sx4=20
fAricar sif<br e Tl fam

(a) Describe neutron interaction with

matter. _
s smid] e (=l T ¢ = |
(b) Describe liquid drop model of nucleus.

fAeFarm e Giee oifE a9 3 |

(c) Describe the working principle of

ionization chamber.
AT PRGAN] 31 3 |

(d) Explain the working principle of

neutron detector.
G ACpaY Gl 3T 901
(e) Describe the types of nuclear reaction

with _exami:)le;

FOF MR AFONR Tvgad wfig, 3
sl
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(/ Describe how particle can be
accelerated using Van de Graaff

generator.

SH-(C-AT (EHI6IE FYTS Fell [T glR®
>R <R I == |

(g9 What is a-decay ? Describe the basics

of a-decay.

E Y 2 STl W ey 390 31|
(h) What is neutrino hypothesis ? Describe

it.

NesA sifRTanl 2 3ae 3091 30|

4. Answer any four questions : 10x4=40
Riczat oifast e T W e

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

ionization.

AN A Cﬂ?ﬂ WEFEe TN HfEFR
QL-FF 400! Sferedt |
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(b) Describe Rutherford’s alpha particle
scattering experiment and find an
expression for Rutherford’s scattering

formula. - 4+6=10

IMITT G TAF A SR AT I T
I TG 21 Ao AP Tferea |

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

expression for nuclear density.
| 5+5=10

fAofFar bR Sie: e wd 3¢9 31 |
AoFin Ivgs emaif Tfensal |

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

- 4+3+3=10

fegm (et wifdy Tum v ool tatfee 2

TRl AP [ FeSim e @REeRTR

ferr |

3 (Sem-5/CBCS) PHY RE 1/2/3/4/5/0 40



(e) Find an expression for Geiger-Nuttal law
of radioactivity. Write a short note on
B-decay. 5+5=10

(oG TOR S2E-5e SFace! &4 | [{or =21
eoFe 5! 5 (o1t o)

(f) 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.

4+1+1+2+2=10

eF i RiTam e kewrferor @z 34!
o9l | FoST Rt O-T9 W% Sz oz

&2 (@ == erorF R R o9 34
Al |

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

synchrotron from cyclotron. 6+4=10

57 FoerG e el < 1 | 2l s A
IS B3P0 A9 W& AL (e |
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(h) Describe the types of particles and their
families. State and explain conservation

laws of particles. 6+4=10

TN AP D W SARTE IFA A1 T4
FRFFPTTOR FPTR &1 i I 1 |
(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=1O

AR e R =nfe it R
R I 9 2 ¢ 91 | 3R =S Wi W
Il 90 | ST T 500 3T AL I
B

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

particles. 1+4+5=10
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FRIF 2 FREY 207 o= 7WRE SEme
91 | 2N FNT FANTel, @R A2, &A%
HLI, TSRS bR’ W< [fvaer’s s Tl |
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