640/Phs. UG/5th Sem/PHY-G-SEC-T-03(A)«(F)-T/23

U.G. 5th Semester Examination - 2023

PHYSICS
[PROGRAMME]
Skill Enhancement Course (SEC)

Course Code : PHYS(G)SEC-T-03(A), (B), (C), (D), (E) & (F)
Full Marks : 40 ' Time : 2 Hours
The figures in the right-hand margin indicate marks.
Candidates are required to give their answers in their
own words as far as practicable.

Answer all the questions from Selected Option.
OPTION-A
PHY-G-SEC-T-03

(Radiation Safety) 4
- GROUP-A :
1. Answer any five of the following questions: =
| 2x5=10
a) Do isotopes of an element have the same
' physical properties? '
b) Determine the mass of a single Aluminium
¢) Give two examples of man-made sources of
- radiations.
~d) What are Auger electrons?
e)  What happens to the atomic nucleus ;'C when

it undergoes successively B and y decay?
- f)  What is nuclear fission?
g) Whatis KERMA?
h)  What is Cherenkov radiation?
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2. Answer any two of the following questions

a)

b)

d)

640/Phs.

i)

GROUP-B
: 5%x2=10
Consider that both }'O and "0 undergo

~ B-decay. Which would you expect to gmit

a positron and which an electron? Give an
explanation.

The atomic masses of [ i, } He and ¢ He

are respectively 3.016050, 3.016029 and
4.002603 amu. How much energy is
needed to remove one neutron from the

nucleus of ;He? What will be the

corresponding energy to remove one
proton? Are the energies same? Give a
reason to support your answer. 2+3=5
State the factors on which maximum
energy of a photoelectron depends.

The maximum wavelength for
photoelectric emission in tungsten is
230 nm. What wavelength of light must be
used in order for electrons of maximum
energy of 1.5 eV to be ejected? 2+3=5
What is bremsstrahlung?

“ Explain the incidents fluorescence and

thermoluminescence. 2+3=5
Describe the mechanism through which
nuclear radiation affects the living cells.
What do you mean by absorbed dose,
equivalent dose and effective dose?
3+2=5
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GROUP-C

3. Answer any two of the following questions- 10x2=29
a) i) What is Compton Effect?

b)

d)

: 640/Phs.

ii)

iii)

Define activity, decay constant, half life and
mean life of a radionuclide. Find the relation
between decay constant and half life.

The activity of 3 radionuclide decreases 10 20%
of its original valye in 15 days. Find its half
life. How long will it take for 80% of the
original sample to decay? 2+(2+3)+3=10

for stopping power explaining each term.

What do you mean by the range of a charged
particle? ; ;

Describe two major applic:ations_ of nuclear
techniques in each of the following purposes:
A) medical sciences,

B) industry. - (2+2)+2+(2+2)=10
What do you mean by the radiation hazard?
What is meant by the internal and external

- radiation hazard? Describe three methods by .

which externa] radiation hazard is controlled.
What is meant by Annual Limit of Intake (ALI)
and Derived Air Concentration (DAC)?
(2+2+3)+3=10
Which class of solid State radiation detector
Is suitable for measuring a person’s
accumulated radiation dose? How does the
detector function?
Describe the Operation of a Geiger-Muller

counter. : - (I+4)+5=10
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OPTION-B

PHY-G-SEC-T-03
(Workshop Skills)
GROUP-A
1. Answer any five questions: - 2x5=10
' a)  Write the requirements of good pattern
materials.
b) - What are the functions of coating on electrode?
¢)  What are the differences between alloy and
composites? :
d)  Define Least Count of a Screw Guage. What do
You mean by Screw Pitch?
)  Find the mechanical advantage of a Class 3 lever.
f)  Define joule. How it is related to erg? :
g)  What is the mechanical advantage of a pulley to
lift a mass of 15 kg using pulley?
h)  Write down the advantages of wood as pattern
material.
GROUP-B
2. Answer any two questions: - 3x2=10
a)  Write short notes on Continuous Casting and-
Resistance welding. What do You understand by
- metal forming? 2+2+1
b)  What do you mean by breakdown in a diode?
Distinguish between Avalanche and Zener
Breakdown. Write down one application of
Zener diode. : 1+3+1=5
¢). Explain the process of making a funnel using a
metal sheet, including the layout, cutting, and
bending procedures. 5
d)  What is Sextant? The angle of elevation of a
 building from two successive points A and B are
60 degree 30 degree respectively. If AB=15 m;
determine the height of the building. 1+4=5
640/Phs. (4)




GROUP-C

3.  Answer any two questions: 10x2=20

a)

i) Define lissajous figures. What is CRO?
. With the/help of suitable diagram explain
CRT and the: deflection mechanism of

;‘z"!_ga.:} QRO. sufe

.....

SN

ii)  Find out ?n ex,presilon of electrostanc

b)

deflection sensitivity of cathode ray tube.
WO 2w bis fnemud sgersve(liHe2A2)+4=10

1) A see-saw is, 10 m long with a fulcrum in

‘-;‘&mmddl&oﬁaﬁw beoard, If a 30 kg child

.....

lowest welght that wxuhﬁ I.l;lp child?

ii) Ex;plam the construction of a Screw Guage

19190m008VIEY * " with proper diagram. sram. Explain briefly how
Ji o i oo the volumie of a cylinder can be determined

101D i

c) -

2O{IRIZ]

1=K

36 92srlg

1o 1oube

u(} e FISITT

-~
L !‘

- using vernier calipers.

i), Write down some. ]lcatwus of laser

1 1orbeamwelding, - . . 3+3+2+2=10
1A Whata:gethehazardsmvolved;n soldcrmg

" of electrical circuit? '
{i)  Using suitable circuit diagram explain the

switching opération of a transistor.

iii) Name the-different types of breaking
soult EYSEMEq owi s wdW  (2H4EAT10
i)  Explain brlely -th&wo;kmg principle of

.‘J H?hxqﬁlnpﬂwe}: SE%H Yodz (i

ity Ak 2a p : ¢ down the common properties andr

AR

application of Cutppgrlmd
(m) _Wnte down two a antages of pulley.
A sqom! 1 4+(2+2)+2=10

‘(1' - 'A;".zurr“-f’,-, ey v} =
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OPTION-C

PHY-G-SEC-T43 .
(Electrical Circuits and Network Skills)
GROUP-A
1. Answer any five questions: 2x5=10

a) Calculate the rm.s. vahcoﬁfﬂwmmgi'vm
by i=1,+1,cos(et +8).

b)  What is average current and 7m.s. current in an

~ ac circuit?

¢)  What are shot and open circuits?

d) Write the expression of efficiency of a
transformer.

e) Ifashuntof1Q is connected to a galvanometer
of resistance 99 Q, what fraction of the main
current will flow through the galvanometer?

f) Show that in case of AC, the potential drop
across an inductor leads the current by 90°.

g) What are the losses in D.C. generator?

h) Explain the effect of temperanne on resistance.

GROUP-B : :
2. Answer any two questions: 5x2=10

a) i) Whatare‘twophascandthreephaseac

generators?

ii) Show that the quantity ‘CR’ (product of
capacitor and resistor) has the dimension
of time. 3+2

b) A 100 volt 60 watt lamp is to be operated on
220 volt 50 Hzmain A.C supply. What is (i) pure
resistance, (ii) pure inductance placed in series

640/Phs. (6)




with the lamp will enable it to be correctly used?
| ‘ 24424

What will happen when DC voltage applied to a

series LR circuit? Explain the general principle

- of a dc generator. 2

~An alternating voltage of 250 V., 50 Hz is applied
“to a coil which takes 5 A of current. The power

abéprbed by the circuit is 1 kW. Calculate the
resistance and inductance of the coil. 5

GROUP-C

3. . Answer any two questions: - 10x2=20

a)

640/Phs.

i)  The total current drawn by a circuit
consisting of three resistors connected in
parallel is 12 A. The voltage drop across
the first resistor is 12 V, the value of

second resistor is 3Q and the power
dissipation of the third resistor is 24 W.
What are the resistances of the first and
third resistor? What are the characteristics
of a circuit containing resistances
connected in series and in parallel? 4+2

ii)  Find the values of different voltages that
can be obtained from a 12 V battery with

the help of voltage divider circuit having
three resistances 4 Q, 3Q and 1Q. 4
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b)

d)

640/Phs.

e and p, are the resistivities of the
materials of twe wires of the same
dimensions. What will be the equivalent
reSistivity of the serjeg combination of the
WO wires?

i) A metallic wire g Stretched to increase
its length by 20%. What wij be the

galvanometer of resistance 99 Q. what
fraction of the main current will flow
through the galva_nometer? 4+4+)2

1) Drawa full wave rectifier circuit.

ii) Explain the Operation of the circuit and

Plot output Waveforms, -

iii) Find the efficiency of this circuit.

- 1424245
What is the basic multimeter used ¢ measure?
What are the two types of multimeters? What
are the parts of a multimeter? How can one

Measure an unknown resistance, voltage and tegt

A continuity by a multimeter ? 1+242+5

(8)







d)

3.  Answer any two from the following questions:

a)

b)

d)

640/Phs.

Write down the steps for measuring A€ voltage
and AC current by using digital multimeter. 5

GROUP-C

10x2=20
Write down the working principle of a DVM
with a suitable block diagram. Write down the
advantages of using EVM over conventional

_ multimeter for measuring voltage. Write down

the significance of Max hold button in a digital
multimeter. r3+2

Write short notes on:

i) CROand
i)  AC milivoltmeter 545

What do you mean by deflection sensitivity and
derive an expression for electrostatic deflection
sensitivity of CRT? Mention the comparisons
between magnetic and electrostatic deflection
ofaCRT. : 2+5+3

Discuss how the capacitance of a large capacitor
is measured by Q-meter? Draw circuit diagram
of a basic Q-meter and write down the basic
principle of its operation. A sine wave is
displayed on a CRO screen with the calibrated
time base set at 0.5 ms/div. One cycle of
displayed waveform spreads over 8 divisions
along the horizontal axis. Find the frequency of
the waveform. 5+(2+1)+2

(10)




(OH“ON-E
PHY-G-SEC:T-03

(Renewable hqyadbeqy Harvesting)

& Amw.yﬁeme&m 2x5=10 .

a)
b)

c)
€)

f)
g2)

h)

.a)

b)

640/Phs.

d) '

GROUP-A

What are telllmlmim of using'Fossil Fuel?
How ©an- renewable energy benefit the

_.thmbiomas?

Whlihmpkngg’ iprinciple of sun tracking
systems?

Whtisﬂlcmqei_of;ﬂmmlungyinﬁcean? |

What is piezoelectric effect?

Whidntypeofnmbineisa_ndymdhtidal :

energy?
Wln-eﬂlehamcch-mumofmldeal
GROUP-B

2. Answu-arytwupeaiions: 5x2=10

What is Offshore Wind Energy? What are the
basic components of Wind Energy Conversion
System? What are the limitations of Wind
Energy? 2+42+]
HowdaesBimass‘OOuvuﬁmﬁcphoe?How
thermo-chemical conversion helps to convert
the biomass energy? 2+3
qud;usroerﬂxousegashelpstoﬂaﬁmuvm
on earth? State basic working principle of solar
green house. 2+3

(11) [Turn over]

!



d) Whatis non-c " solar pond? How a solar

aBOPs i ,j%ai‘."‘%‘é{&“efg?’ﬁ sl
Gm .

3. 0I-Answer any two questions: e wlBRe20

9[325 ‘“What rssolérm are the components of

odi 1ilagp phom-’v&s‘ltaim Draw the ‘schematic

diagram of a PV-cell. Write the’ basw principle

i Nakd photovolm ﬁnw equwalent cli'cult

ST (GF photovoltaié eiremit. ©  2+2+242+2

s B) . What i, small Hyde] Deyelopment? R s
“schematic diagram of hydroelectric powe’r

Isbis )gyath q%gl?%ﬁjqom&lqm cgmpon(pnts of
hydroelectrlc scheme? What is the. impact of

, Issb; 8 %hydmg&g:gt—rggg power: s].atlon on . the
environment? SHao _m, Hovolo 2+2+3+3

. ¢) Whatis the soufée'6fOcean Encrgy? How does
0i=2<2 the tidal enewl_ag'»@itgggatjyﬁ;mergx
orl) u Jedsource?; Praw, a schematic diagram of Ocean
noizrsvnoThermal Electric Conyersion System. If A is the

bai'W 1o - Basin'isurface ‘area. 61§ the water density of

+(‘_¢_r‘

=7+ the sea and R is the tidal range; ‘calculate the
woH Y92 "-"wa' -gel‘ﬁmrpmmuifi 2oob wol 24(84+3+2

;19 VI { 3 1012715 o
dj What are thé’ aﬁvéﬂfages of Carbon capture

technologles‘? Bngﬁy &scuss the principle of

3 2avil lermold of 2ql

e _par on captur CMOds ‘Write a short note on
g s

1sloe e
% Envuonment and s sustamabxllty ; 3+3+4
Ga0/Phs. (12)




 Answerany two questions:  5%2=10
a) “F'I'S':'-_;t;pbwerful mg_thod for measuring'
| m-ﬂdﬁsorpnon spectra™ explain. 5
| | (13 ).‘ _ ’ [Turn over]
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b)

d)

a)

b)

640/Phs.

Write down the fill form of LDR. Draw the IV
characteristics of @ LED. What are common
uses of LED? 1+2+2=5
What are the major advantages and disadvantages
of optical fibre? s g
With the help of 2 suitable diagram explain
briefly the action of a Gas laser. 5
GROUP-C

3. Answer any two questions: - 10x2=20

Explain briefly the basic principle of
holography. Write down the names of different
types of holograms. With the help of suitable
circuit diagram explain briefly how V-1
characteristics curves of a LDR can be obtained
using a laser. 24-235=10
Discuss the coneept of spatial frequency
filtering. Show that a thin lens can be used as a
Fourier Transformer. Write a short note on Fibre -
Bragg Grating. : 2+3+5=10
What are Einstein’s A and B coefficients? With
the help of a. suitable diagram expiain how
population inversion is achieved in a two level
laser system. Establish the relations between A
and B coefficients. : 2+3+5=10
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