1 (Sem-6/FYUGP) PHY 61 MN/(A)

2026
PHYSICS
( Minor )
Paper : PHY0600504
( Digital Electronics )
( Set-A )
Full Marks : 45

Time : 2 hours

The figures in the margin indicate Jull marks

Jor the questions.
1. Answer the following as directed : 1x5=5
wore framrpE ot S Tee o
(a) What are the two outputs produced by
a half adder?

‘TF GOR’ GBR WNEHep’ WO S ¥ 2
(p) Mention the full form of VLSI.
VLSI 3 5o Seh1 fori o

() Why are NAND and NOR gates called
universal gates?

NAND &F NOR ¢sfts Rw “Lofenta coiv’
F{ @RIF?
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(2)

(d) What is the result of A+A?

(3)

Aed () Write the truth table for NAND gate.
+A T FeFe = 2
NAND ¢5{5% SFore! R ot |
(e) The smallest unit of data in computer is .
" fRefeBRS IRTT T THIT oY @ t” @) m;‘
U :ét; ABC+ABC+ABC+ABC =A
. (e) Differentiate between RAM and ROM.
@) mﬁ © RAM SIF ROM T red #/1<f3 o 1
(i) bit (N Give one example each of primary
: memory and secondary memory of a
Re computer. N
(iv) kB FPoCoRe il G wWie ol G
( Choose the correct answer ) ’. HAfROR @m =R i o
(% Teach! AR Tfersdn ) (g) Prove :
AN 90
2. Answer any five of the following questions : - 5=10 (A+B)(A+C)=A+BC
Wﬁmmﬁmmﬁwm= (h) wr:)ttia:he truth table of a half
subtractor.
the truth table of
(@) g;’g I;h:a:mbol and the 2RF BRI’ O et AR Fri |
XNOR csi5q o wIF T e ford 1 (i) Mention the basic use of a flip-flop.
) Write tw o differences between active ol ORI TR BeEL I |
f a circuit. T
and Pass“’e °‘:’£‘%’%§;ﬂ; e 4 () Write two applications of IC 555 timer.
;;ﬁ:" fglﬁm’“aﬁf IC 555 BIERS 1 IR B |
( Continued ) | n6A/494 ( Turn Over )
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(4)

3. Answer any four of the following questions :
5x4=20

were fra o R e wikeR Tes o -
(a) State and prove De Morgan’sfheorems.
De Morgan 3 Someeh iR e 31 )

(b) - Using NAND gates only, realize the
following gates :

. NAND 6 I92" IR oo fimr ¢oiBcazhl
Bofer 90 :

(i) AND
(i) OR
(iii) NOT

() What do you mean by SSI, MS], LSI and
VLSI? Explain. 4
ss1, Msl, LsI =¥ VLSI I & @2
o R '

(d) Draw the SR flip-flop using NAND
gates. Also write the truth table.

NAND (95 I92F IR S-R BFo1-F9 W& 41 |
T Fere! AR i |

(e) Draw the block diagram of IC 555 timer.
IC 555 51279 7% o e <541 |

26A/494

( Continued )

(S)

() Differentiate between a half adder and
a full adder with the help of their truth
tables. ’

Torel ARA IWER IR FF GOR TE T
GOR’Y e <N @i o

(9) Write a short note on computer
memory.

TR TR’ R @1 o G o)

(M) Using 2’s complement, subtract the
following :

ﬁ."iﬁm’ aeR IR oo faraR R

M 1010 from 1011
10113 *3r 1010

(i 1101 from 1110
11109 %11 1101
4. Answer any one of the following questions * 10

ST fil i R e @b B o :

(@ () Draw the logic diagram
J-K flip-flop.
MS J-K frot-grer wiiees 50 9 ¥

.. ) . S
(@) Explain the working Ofof tl\ilﬁ

J-K flip-flop with the help 4+6=10
truth table. .

o A e MS JK BTE
IRNN @i o |

of MS

26A/494 (Turmt Over)



(b)

(c)

26A/494

(6)

() What is shift register?
fargh cfdem 2

(i) Name four basic types of shift
registers.

mﬁmmﬁ@ﬁﬁﬁmmmn

(i) With a neat diagram, explain the
working of serial-in-parallel-out
shift register. 142+7=10
*R3R oy TS RRGE-2H-CoIaweTs-
weh Rd @RERT IR forr .

Convert the following : 2+2+3+3=10
weTe AR FolRN 3 -
(i} 0- 12510 to bma.ry

012507 I&RMNaA

(i) 10-01; to decimal
10-01,% RF M’0ta

(iii) (23Bhe to decimal

(iv) (736-52)g to binary
(736 52)gF N

( Continued )

(7))

(d) Write short notes on any two of the
following : 5x2=10

e IRR R @A PR ere 5y GR
o
(i) Astable multivibrator
oifers TbeiREty
() 4-bit binary adder
4-R% IR qor

(i) Minterm and maxterm

R = Grson

* % K
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2026

PHYSICS

( Minor )
Paper : PHY0600504
( Digital Electronics )

( Set-B )

Full Marks : 45

Time : 2 hours

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

Answer either in English or in Assamese.

1. Answer the following as directed : 1x5=5

wore TR ot Teg fory

(a) What is the full form of CPU?
CPUR = 7 ¥ 2

(b) What is the result of A + AB?
A + ABI FaFa % 9

26A/495 ( Turn Over )



()

(@)

(e)

(2)

Give an example of a linear IC.

a3 IC 9= Twrgae fr |

What are the two outputs produced by a
half adder?

EGECE N B o ol R SR
How many binary numbers are created
with 8 bits?

861 ‘Ro’ IMzR TR Rewwor @@’ e
29 9“‘%'}

(il 256
(i) 128
(iii) 64
(iv) 512
(Choose the correct option)
(= fResehl A2 Shrean)
2. Answer any five questions :
& cic #HoBl 2ra Taq forg
(@) Give the symbol and truth table of

26A/495

XOR gate.

XOR 59 5% & Serer st e |

( Continued )

2x5=10

(3)

(b) Write one advantage and one
disadvantage of an IC.

IC 9B @bt A1 ARF GB1 SR Srae v |

(c) Write the truth table for NOR gate.
NOR (559 3orel FEa fora |

(d) Prove the following :
2ae 54

ABC+ABC +ABC+ABC + ABC = A + BC

(e) Differentiate between RAM and ROM.
RAM 9l ROM-3 #[12f<y foy4y |

() Give one example each of input and
output devices of a computer.

FEATHRR T O ATHo5 oy ARG
qoICe TrrRel fia |

(g) Write any two basic rules of Boolean
algebra.

W%Wﬁmﬁmﬁﬁﬁﬁg%‘ﬂl

(h) Write the truth table of g half adder.
TR GUE’ BH TS| W e |

26A/495 ( Turn Over )



()

0

Answer any four questions :

(4)

Mention the basic use of a flip-flop.
‘- GOR T IZR S 90|

Draw the input and output waveforms
of a monostable multivibrator.

TR PSRBT B TR w
“STHoB T2 ARFRS o T |

& e sk 2 Ty oy -

(a) Prove the following equations with the

(®)

(c)

26A/495

help of truth tables :

TSl R WS oo fal ANFAwRILH!
AT 9 :

(l) A+B=A-B

(i) A-B= A+B

i i the circuit

Using diodes only, draw

diagram and write the truth table of
AND gate.

(@@ ORG J@EA FR AND (i3 I$q o7
oA 9 SF oy AR o |

What are the linear and digital ICs? Give
example.

R IC Wi fftgds 1C Ffrem & 32
T o

( Continued )

5x4=20

(d)

fe)

(9)

(h)

26A/495

(S)

Draw the SR flip-flop using NOR gates.
Write the truth table.

NOR o6 9929 IR SR Bot-go wewt 341 |
R FTorel AR By |

Draw the block diagram of IC 555 timer.
IC 555 B%RT 7% fog wrmey 541 |

Give the symbol and write the truth
table of a full adder.

T GOR BR e s I gerer AR
|

Write a short note on memory
organization in g computer.

IR GRR o g b vy GRT
o

Using 2’s complement, subtract
"R R’ TR wR R w0
() 1001 from 1110

11103 *’/1 1001
(@) 1101 from 1011

10113 *°®/1 1101

( Turn Over )



(6) (7))

4. Answer any one question : 10 (i) Convert 0-1011, to decimal.
R e abl 2| Tes T 0-1011,F ™ ARaICer T 1 |
(@) () What is a shift register? (iii) Convert the decimal number 84
S RSE B o into BCD.
(i) Name four basic types of shift RO 84 BCDEA Femed 41 |
register. (iv) Convert 20-064 to decimal.
b ferbraa 27 BifG! 2@ma e fovan | 20- 063 W Ae=ie FeoEd 41 |
(i) With a neat diagram, explain the 2+2+3+3=10
working of serial-in-serial-out shift _
register. (d) Write short notes on the following 4
oiER e wmre RfRaE-w- ey tiwo) i
RECE-I%S RRD  @RPRE R o B o (R G ) -
o741 1 1+2+7=10 (i) Minterm and maxterm
(b) (i) Draw the logic diagram of M/S JK a
flip-flop. (@) Karnaugh map
M/S JK fF-wor wifess foq e 1 | Blef w7
(i) Explain the working of M/S JK (i) Monostable multivibrator
il;iiilop with the help of the truth F-fEfefm Tt
Terel R FERE M/S JK Bi-mom * %
Frtziee @R o | 4+6=10 *
(¢) (9 Convert 105,, to binary.
105, AR SR471e HeI1e 4 |
95 j
26A/4 ( Continued ) 26A—700/495 1 (Sem-6/FYUGP) pHY 61 MN/(®)
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2026
PHYSICS
( Minor )
Paper : PHY0600604
( Nuclear and Particle Physics )
( Set-B )
Full Marks : 60

Time : 2% hours

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

1. Answer the following questions : 1x8=8
Torq 2T ey fora

(a) Define mass defect of atom.

orqIgR S F0F I oA |

(b) Write the p* decay equation for element
2X.

A X IR B* TR FRIEICH! o |

26A/497 ( Turn Over )




(2)

(c) What do you mean by electron capture
of an atom?

51 AR ARG (PO Jferce e e ?

(d) Define Q-value of nuclear reaction.
fedm R Q- vieen fren |

(e) Can GM counter detect neutron?
GM FEHRR TZFe Fehw e Bl Re 2

() Give one example each of baryon and
lepton particle.
@RER TIF @R U 2SR DI SR
il

(g9 What is the quark content of meson?

e TR T R ?

(h) Write the relation between half-life and
average life of radioactive element.

e afge (Mom -9 WE o AP
sy oefee! |

six of the following questions :
2. Answer any S etz

o7 (3 GG ! 2 Tag frell
(a) Compute the nuclear rad

fg'Alﬁ%mlﬂmzfﬁeruW|

Given
faan IR
Ro =1.2 fermi

jus for 7 AL

26A/497 ( Continued )

(b)

()

(d)

(e)

(9)

26A/497

(3)

Write two outcomes of Rutherford
atomic model.

ICRF R AR oo
a1 | T A P

Why is B-decay a continuous spectrum?

B-774 w3 s 3o Ry =2

Define range of o-particle. On what
factors does it depend?

a-ﬁmgﬁwﬁ\
‘"‘Wﬁ@m?m ffr 1 2 B IR

Write the
nature. four fundamental forces of

Write the diff
. €ren
fission and fusion ce between nuclear

1 S S S e A

Defin .
relatiz : ]: urie of radioactivity. Write the
N between curie and becquerel

(SERETOR 1 = ““Wﬁmﬁmﬁr@@
S (TRCII AR SPosyehBy forar |

( Turn Over)



(4)

(h) Why the following reaction is not
allowed?

werq R R 3783 771 2
Poe’ +1
(i) What is positron annihilation process?

(e smifRerm 2 i &2

() Calculate the binding energy of
deuteron nucleus.

feToIR 9 %S ey a1
Given
fran ey
Mp =2-013553 a.m.u.
M, =1-007276 a.m.u.
M, =1-008665 a.m.u.

3. Answer any four of the following questions :

5x4=20
oo R (I BIRG! 2pig ag oy
(a) Describe P-P cycle for energy production
in stars.

SRS ¥ oy p-p wapq ey Fordl !
(b) Describe different types of nuclear

reaction depending on different values

of Q.

Q SR R a3 caar R e AR

fRfeme Raw forr |

inued
26A/497 ( Continué )

(c)

(d)

(e)

26A/497

(S)

Calculate the minimum frequency
required by a photon to produce
electron-positron pair.

G- ARG Ju e IRT A @
F5o T FomIcER T el w40 |

Derive the expression of half-thickness
of absorber for y-ray absorption by
matter.

Y- AR M o oz qrere -G T
fefr 31

Describe  ionization chamber  of
gas-filled detector.

Rl ARt (1o g yeigems oA
e foran

Two deuterons 2H fuse to form a 1H

and a Proton. How much energy is
released?

7 e 2 1 HR Skeamest oz 51 3H o b

’*’Wwwmmﬁmw&sﬁﬁ
_|?

Given

fira ey
MPH=2014102 3 m.u.
M{H = 3016050 5 m .
M{H = 1-007825 a.m.u.

( Turmn Ovef)



(6) (7)

|
|
(g Write about the classification of ‘

(e} Write notes on any two of the following :
elementary particle.

| 5X2=10
cfere IR cAReTeR Raca foran o | TS fraledIed R et (3R @orr coreet forat -
|
(h) Write different types of B-decay with i (i) Rutherford gold foil experiment
equations. | TAORF G T Ao [
ﬁﬁa \
FFIT O SR R - e o | (i) Linear accelerator
| R e
4. Answer any two of the following questions : (iii) Nuclear stability curve
10x2=20 el el 7
worq R @ @ o7 Sy . " (iv) Nuclear reactor
(a) Describe Compton effect. Define i ek Rase
Compton wavelength. 8+2=10 ‘
FeoG ARTOA I q 1 I SRR * % %
e il | )
(b) Write about the GM counter.
GM FIOBRT R forar o
(c) Write about a-decay process and its fine
structure. |
079 2T SITF I o7 et FRcH o |
|

(d) Describe quark model and conservation
laws of decay of elementary particles.

5+5=10
FAF W TF (o o e [fgs Reaw
ol 111
06A[497 ( Continued )
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