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‘ OPTION-A
( Basic Instrumentation Skills)
Paper : PHY-SE-4014

1. . Find the correct answers of the following
objective-type questions : 1x4=4

..Wﬁﬁ@%ﬁ@ﬁ%@ﬁﬂ%@%@mz

(@) The weight of a box was measured as
10.605 kg, but the actiial weight of it
was 10.500 kg. What is the percentage
of error in the measurement ? -

D1 RO G (TS 10.605 kg CARI 2 |
e JATER eFe ¢e 10.500 kg
(SILATDTS o] FT© GFo F T9?
() 0.1%
(i)~ 10%
(i) 1%
(iv) 0.01%
(b) Which measurement given below is not

possible to measure using an ordinary
digital multimeter ?

woTs il GRIRCH CIme @1 iR Rofse

NEGROIEE 79 @RiEe
(i) Resistance ((d14)
(i) Phase of a signal (Fi(Feq wlr)
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(c)

(d)

G AC voltage (RS Rea)
(iv) DC voltage (%% 2_1)

- Which measurement given below can

not be measured directly by using a
cathod ray oscilloscope (CRO) ?
TS [l (IICO! (eIl (FAT (3 SbeT CioE
FRCACE (A (A 79 (T=If{e
(i) 230V AC (rms)
(ii) 2V DC
(i) SmV DC
(iv)] 1V AC (peak to peak)
1V AC (TR sl )

Which measure, given below, in an
ordinary electrical/electronics workshop
i1s not an essential safety measure ?

ware fl CPRE RAES! @9q SR
B0, (F / ZCAFD (WF FHHR @ Sife
AAGAIT T ?

(i) ‘Wearing' rubber. shoes and
emergency exit facility

| (wel P R siewie et o
(iij Proper earthing in the electrical
L imes e
EREE FeTe SRl (SRl i)
TS 12l
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(iii) Switching off all clectrical
connections

off) (Tl
(iv) Be aware of surroundings

piReweR sRER afs e It e

2.  Answer the following questions in short :

- , 2x3=6
e Al TR es buls ¢ _
(@) Write down two differences between

digital ahd analog instruments.

e e G TET Wee, 4 75 oMy
IGE

fb} Calculate the frequency of a sine signal
observed on a CRO, if time base knob
is on 7us/div and in display (x-axis) it
shows a 4 div in a complete cycle.
@A @ SOETHA GBR oM© ARTST HiE
RS Bi3 XIS G e 5@ AR 4 div
(AREIER | AW BigN @ 06l Tus/div (time
- base knob) © %3 391 AF (ST HIA
TTFOLOE FIAE Tferedt|
(c) Find the peak voltage and root mean
"~ square voltage of an AC voltage,
V =220+2 sin2rxt, z=3.14,
t=4.778 sec.
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AT @Apred AR ?ﬁi_?ﬁﬁ (switch

———
4 £

SRS fAwq V = 22042 sin27t I [Ked

i< 15 57 Rees T Sfeedt | (7 = 3.14,

t=4.778 sec)

Answer any two questions from (a) to (d) :

5x2=10

: (a)aﬁar(d)mﬁmmzﬁrmwfﬁm

" (a)

)

Define accuracy, precision, sensitivity,
resolution and range of a measuring
instrument.

GB1 (TN (oAl TEE AT, mvmw
7{\@'@%_1 m@awmﬁ@mﬂmﬁml

o m o
Y
Ry R,
A\ A _
10K 10K
& 100V ' >
Fig. 1
Fig. 1 shows a series circuit of R, and
R, resistors connected to a 100V DC
source If the voltage across R, is
measured by two voltmeter having
sensitivity of 1,000/ V and a sensitivity
of 20,0000/ V, find which voltmeter will
read the accurate value of voltage
across R,. Both the meters are used in
S0V range.
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()

Fig. 1 © R, 9% R, (&3 75 100V fZ=
o wore MA@ T (AR R, @149 77

35 Rew =1y 31,0000/ V 9=

20,0000/ V FEG F& SH{N01E 7517 B!
50V “Af&77ee GRE (I SFORBIEN R, I
e Aea con (oli|l [E e

Make a block diagram of a basic DC
voltmeter and DC ammeter using a

permanent magnet moving -coil
galvanometer (PMMCG).

B pEF berpuE. (e’ [ @bl B,

 oeohinE W% G5, ok @ Foies
- P il

@

Explain the working of a digital

frequency meter (DFM) with a neat

block diagram.

ARER e T fEferher FomicE fivR
@7 G2 1T < |

Answer only three questions from (a) to (f):

10x3=30

(a) T 51 () 1 Ricmen fofant e Tes Wl ¢

(@) (i

Define direct and indirect methods

of measurement with examples.
2
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I

(@)

(TSI ST S S e R

Tz &

What is zero error in a measuring

instrument ? Why an instrument
needs to be calibrated ? 2

i Mo TG IOF XS T e aﬁﬂaﬁm

(i)

(iv)

(b) . (i)
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T T T

Give one example of gross error,
systematic error, random error.
3

_ WW%WWW
ATOIFA icaiaciesolrrl

The potential drop across a resistor
is found by five different students
as 10V, 10.5V, 11.5V, 9.6V and
12.4V. Find mean, standard
deviation and standard error of the
measurement. 3

Bl @I e Fed (on siven Fag
10V, 10.5V, 11.5V, 9.6 V% 12.4V
it | FAearend a1 i, S ifs, wxf
CEERIC AT TR |
Draw the block diagram of an AC
millivoltmeter and explain the

functions of each components.
8
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oiRad) RfFe-BRtR @b Yefa sk
1< STSJRCB! SR PRYPITT! it 1 |

(i) - Block diagram of a regulated power

supply is given below :

(iii) Write down two control knobs of

front panel of a CRO. 1

> =9 &’ @51 F0 cvima—wzﬁmr@a
g9 i forRr

—_[Transformer |——s[Rectifier|——[ Smoother|——| Regm;ted (d) () Whatis a signal .gex_lc;ratOr ? Write
L down two different signal
What are the main electronics generators and uses of it.
components used for rectifier and ' _ 1+2=3
smoothing ? 2 ! ' '
| FF© TeAnE 2 ! LTS SeATT
frfge [ge @R <O eiba wao N o JRER o
g1 R () Draw the block diagram of a
___,- ;[ﬂ__ _| 55_1 ;@ ' ’ function generator and explain
. & each part of it. 4
A t“ﬁiﬁs % T A CUGEAA g : - a
%;nma S :;3 s FIE (G069 @519 Asfoa s
3 STORCo! SIR¥ T |

Why is CRO. important in an
electrical/electronic laboratory ?

© 0

(i) Name the following waveforms : 3

E ‘ V-V—\ >t

Fig. 2
<1 ST A A e ey
fo.oes’ (CRO) e wagsy? i :
y - : L1 A Fig. 3
(i) Draw a neat block diagram of a V'} > 1

CRO and explain each part of

cathod ray tube, 4+4=8 _

> =1 =" B ~feFF 2y s o
UG (I BT 2ot o 3l 41 |

eﬂ@%m{ﬁvﬁﬂmmg

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/¢ 8 3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 9 Contd.



(e @

(ii)

- (i)

(iv)

Name tfwo physical parameters
which can be measured by using
an LCR bridge. e

. . 9. (LCR) §iem 7S R

ol 7ol colfess [T I fordt |

Define resonance, power factor in
an LCR circuit. 2

<@L, 5. Wi TR GBI SR W AR

T3] wge Al |

Determine power factor of an LCR |

circuit with R =50 ohm , L =10mH
and C=10xF in series across
200V, 50Hz mains. 3

a1, 5. =19 I991 GBI AIRIF (TR Tleneal
IR R=500hm, L=10mH W%

C=10uF, 200V, 50Hz TR o
TRFEIE 7 9. |

What is a Q meter ? Write down

its basic principle. 1+2=3

Q b e Za e Tt 7t
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.
|

|

\

1)

(i)

(%)

(i)
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Write down four function knobs of
a front panel of a digital

multimeter (DMM). 2
fSfRcoet ORI GO F6 (e A
BIRG! PIGA < I i

Prepare the specification of a
digital multimeter (DMM) to buy it

~for an undergraduate physics

laboratory use. 3

Hies T il Rem Revi s
A A AEEH (291 fo. s, RfRate
el touR |

Draw the block diagram of a DMM.
5

fBfRse MFGRbK @orR Asfba S =i |
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OPTION-B
(Research and Technical Writing)
PHY-SE-4024

1. Answer the following questions. : 1x4=4
(@) Why is a footnote used in a report ?

(b) How will you declare a document type
in LATEX ?

(c) Where can ybu' set the shading color
for a range of cells in EXCEL ?

(d) Write a characteristic of ORIGIN.

2. Answer the following questions : 2x3=6

(a) Write two differences between scientific.
report and thesis.

(b) Write the code in LATEX to ‘Bold’ and
‘Underline’ text.

(c) What is the value of the following
EXCEL function ?
= FLOOR (14,4)

3. Answer any two questions : 5x2=10

(@) What is the need of scientific word

processors ? Give an example of a
scientific word processor.. What is |

appendix in a research article-?
' 2+1+2=5
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1

4.

~(b)

(c)

(&)

Name the different types of charts in
EXCEL. Write in detail how you will
create any one of them ? 2+3=5

- How will you create ‘Ordered lists’ and

‘Unordered lists’ in LATEX ?
: 22+2%=5

Write a note on ‘Integrate Gadget’ tool
in ORIGIN.

Answer any three questions : 10x3=30

(@)

(b)

@

Write the different components of a
scientific report and discuss each
component in detail. 2+8=10

Discuss the difference between a
research proposal, thesis, dissertation
and technical report.

What is the difference between ‘inline’
math mode and ‘display’ math mode ?
Explain with example. Write a code in
LATEX that shall display |
‘v=utat

where v is the final velocity

u 1s the initial velocity

a 1s the acceleration

t is the time’. - 9+5=10

What are the main features of EXCEL?

Dlscuss any three of them.
4+2+2+2=10
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(¢) What do you mean by cell address in | ' OPTION-D
EXCEL ? How do you add comments '

to a cell ? What is a cell reference in | ‘| (Ehotoshop)
- EXCEL ? 5 3+3+4=10 ] ! Paper : PHY-SE-4044
() How will you work with ; | ¥ .
in “‘ORIGIN’ ? ‘ multh eishest I‘ -~ 1. * Answer as directed : 1x4=4

| (i) The tool used to darken a selected area
" ' ' of a photo is ;
.‘ (@) sponge
J _ (b) burn
AR ) (c) dodge
i (d) grayscale - . 3
e, _ , (Choose the correct answer)
' F " (i) What is extension for photoshop file ?
] (a) docx
: (b) xls
(c) avi
(d) - jpeg
(Choose the correct answer)
(iii) CMYK stands for .
(a) Cyan Magenta Yellow Blue
(b) Cyan Magenta Yellow Black
() Cyan Magenta Yellow Brown
(d) Cream Magenta Yellow Kole
(Choose the correct answer)

(iv) What is resolution in Photoshop ?

2. Answer the. following questions : 2x3=6
(i) What is a smart blur ?
(i) What is a grayscale mode ?
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(iii) What is layer in Photoshop ?

. Answer any two of the followmg questlons

: Sx2=10
() How can you resize an image ?

” A('ii) Which are the ed1t1ng and pamtmg tools

in Adobe Photoshop ?-

(iii) What is the difference between PSB -

.(Photoshop Big) and PSD (Photoshop
Document) ? -

| (iv) Mention about the tools to reduce the

noise of an image.

Answe-f any three of the following

questions: . ' 10x3=30

(a) Write a descrlptlon on Photoshop.

(b) Discuss the process of changlng
foreground and background colour,

() How to create a transparent
background in Photoshop ?

‘(d) Write a short essay on the items of

Layers panel.

(¢) How do you organlze layers in

Photoshop ? What tool can you use to
combine images ?

() Describe the common features of

Photoshop filter.
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L

- OPTION-F
(Radiation Safety)
Paper PHY— SE—4064

Answer the followmg quest10ns 1x4=4 |

-mem

- (a) .Wnte SI unit’of .tempefature. .

" TR SI @ Bl
(b) Wnat. do you inean by DAC ? -
DAC Tt & quie '
(c) Define curie.

I A |

(d) Name the part1c1es produced in palr' |

production:

{W%&W?ﬁm@ﬁmﬁm .

Answer the following questions :  2x3=6

(a) Name the consitituents of atoms and
" nuclei.

| w«lwﬁ%@wwﬁ—mmm«m
ﬁ‘enl -
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Write two properties of a-rays.

e AR g7 f Bt

What do ybu mean by errors in .
A countmg ?

ﬂmwﬁqﬁmﬁsw?-

3. Answer any, two of the followmg 5x2=10"

Wﬁzwmzﬁm%mwf'

' (a) Define natural radioactivity and denve a

(b)

an expression for half life. 2+3= -5 .
- aples cwmmﬂmﬁm W AT
arr M el

Dlscuss the 1nteractidn of charge
particles with matter. &

wifge PR WIS TS (P T
,WTCEITWT Ealll :

A certain radIOISOtOpe has a half hfe of
8.10 days. What percentage of an initial
sample of this isotope remains after 26
days ?

mﬁﬁ%mfﬁmmﬁas@wﬁww

8.10 fiv| 26 =W fP6S TT RFwm =foredt -

i
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d) Discu~ss.ab0ut linear cnérgy- transfer.

-4. Answer any three of the followmg

. questions : : : : 10x3= 30

' (a) Explain 'the'constru'ctidn and theory of -

Coolidge tube. Derive an expression for

minirhum wavelength of X-rays.
- 7+3=10

ﬁmﬁi a%ﬁ 51 S wﬁfm% SIS 3 |

z@ﬂWﬁWWﬁmwwﬁaﬁ
- Sfeedt

(b) What is tomography ? State its theory.
Discuss multlsectlon radiography. '
4+6—10
TIAF B2 TR ToAsIOCet Frat 1 TN
QT AR TICF AT ]| ]
| (c)  Write. the basic prinéiple of MRI.
‘Discuss differerit imaging methods.

-

2+8=10
Mmamﬁmﬁ%ﬁm ﬁ%@ﬁ -
S T | |
3 (Sem-4/CBCS) PHY SE 1/2/4/6/1/G 19 . ‘ antd. )



(d) Write short notes on : = 5+5=10

(e)

59 (Gl foral

(i) Radiation hazard
R R

(i) Nuclear energy level

Define radioactivity. Sta’_ﬁe and explain
the law of radioactivity. - 2+8=10

(oo el fFl | (TEfEEeR @t R

[T A

How does transmutation of nucleus
take place when ‘e, f and y rays are
emitted ? Define specific activity and
write its unit.

q, B y A s ﬁ%fg‘mmma @EWE

FAAIT q0H 2 AR (oargaoR et
% G o3 |
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OPTION-G

{ Renewable Energy and Energy Harvesting )
Paper : PHY-SE-4074 i

1. Answer the following questions : 1x4=4

AcH Ll et vl ¢
(@) What is solar distillation process ?
G ood sfmie &2

(b) Green plants convert solar energy into
chemical energy by means of LR
(Fill in the blank

FER FE! - (5T 1% 93 9)
(c) Write two characteristics of photovoltaic
system.

(d) What do you mean by ocean energy
potential ?

A e T 3Fwe & e

2. Answer the following questions : 2x3=6

oo e Tes A ¢

(@) Write down the differences between the
convensional and non-convensional

energies.
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WNWWW%WWW ‘
»meﬁaﬁnm- :

Why is coal a non-renewable energy

source ? Mentlon an adverse effect of
coal.

m%ﬂaﬁwﬁmmmﬁf@a%m?wﬁ
<5t 2fege ol TN Sl

. Answer any three questiens :
SR et fofst o ey fal ¢

v (a) What is wave energy system ? How does '

10x3=30 L

1t work ? Discuss various types of wave .

"energy system (at least three)

2+246=10

w\ﬁﬁ%wﬁs@maﬁﬁm?ﬁ@

Wwﬂﬁ%mﬁmw@fﬂﬂn

(c) What do you mean by primary, - (FN8 @ﬁﬁ‘)

secondary and suphmentary energy -

sources ? I R ()| What is photovoltalc system ? What is
LR, o S "’fﬁ"ﬁ?ﬁ "T@ %&q gﬁm ﬁs : f } . ‘the difference between photovoltaic
—i@"" ' l i panel and ‘solar panel- ? Describe the :
g 3 ‘ ' ' B arrangement of components of a -
3.-.': Write short notes on : (any two) 5x2=10 ~ photovoltaic system. 2+3+5=10 -
w3 GOl ot 2 (Rzmiee gby) L. FOTOIRT AGe T2 THOIIRT T WS
| ' G o e SNy 52 T o= sfafea

(a) Biochemical conversion
(SRS Sl
(b) Solar pond

Rifon s Test 2o 1)

(c) .What do you mean by a wave ? Write

: : , waves. Discuss three types of waves
(¢) Ocean thermal energy

‘with examples. - 2+3+5=10
AES O e e P 6 qat 2 S g caRigpnE Fran
(d) Geothermal resources ol e R THIEPR SLoIE (I
oI AT 3 {Sem-4/CBCS) PHY SE 1j2/4)6/7/0 23 Comd.
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down the primary characteristics of -



-

EE

~ problems.

* (d). .Discuss various hydropower resources. -

What are the environmental impact of
hydropower sources ? 7+3=10

W%Wﬁmwmwwmﬁ@ﬁa

eﬂa@iaﬁﬁﬁ?imﬁaeﬁﬁaﬁ$?

What is plezoelectnc effect 5 Describe
" the mechanism of piezoelectric effect.

Explaln the uses of piezoelectric effect.

2+4+4=10 -

ﬁmstEmgﬁassmm§ﬁ$?ﬁmms{tmmfﬁsemﬁ@a
IR I | P wnfes ey

IR A 3 |

What do you mean by sustamable

_developrnent ? How does the
.environment affect sustainable

development ? Discyss its major
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2+5+3=10 .



