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OPTION-A
Paper : PHY-SE-4014

( Basic Instrumentation Skills)

1. Answer the following objective type
questions : (any four) 1x4=4

©F R [Tl bIien! ek IEED Ted fEl ¢

(a) What do you mean by a sensitivity of
" an instrument-?

TG O/ AT ETel I [ e 2 ¢

(b)) In an ammeter when set in a

- particular sc_ale, it is found that 10

divisions is equal to 0.1A. What is the
least count of the ammeter ?

Gl (T FETS GfoR 951 10 B ©ise 0.1A
(FRIE 9Bl (FeTe WW“alaﬁmrm
Y e 0 2

(c) What do you understand by visual
persistence in a cathode-ray
oscilloscope (CRO) ?

(FAT-(F HFCHT 517 78 feg i

S
= e
It
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(@)

(e)

(9)

(h)

Write down one characteristic feature
of a CRO probe.

AT~ e cH 24’9 by sikfas @iy
IGEIT

What is the basic difference between
an AC bridge and a DC bridge ?

WW%WWW%@W
TR ey 5 2

Write 'down the names of two physical

- parameters which can be measured by

using an LCR bridge.

‘. . SR @@W@%Ejﬁ@ s 7o
colios it T B |

An AC signal when measured using a
CRO, the time scale reading was found
as 2x1073s. Find the frequency of the
signal.

sfRael Fed o @I G (FUG-F
e HPR AR (S oW, Cofem AN (FeTe
T 2x1073 s (AR 9T | TREES (BN T[T

Tieredr |

What is distortion factor meter ?

{590 (F37 NhIR fF ¢
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9. Answer the following questions within few

sentences in short : [ any three from (a) to

i | s, 12%3°6

<o farzat forst 2a Ted v A [l [ (@) 3
S@l () IS8

(a) 'Define accuracy and precision of an

instrument.

ﬁﬂ@ﬁ%’immﬂﬂ\ﬁﬁml

(b) What do you understand by 3% and
5% digital multimeter ?
3y, W S5Y  feees NFOEGE W

gl ?

(c) The expected value of a voltage across
a resistor is 50 V. However -while
measured using a voltmeter it was

found as 49V. Calculate the —
(i) absolute error, and
(ii) percentage of error in the
measurement. :
«bl @I43R GRNTE dejie frew (2 50 V.
SR oIt (@S @8 T 49V CoMl

51’57 | (GIRTETS (1) 7/ G0, S (if) “ropl 71

@0 9l 4 |
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(@)

(e)

A  multimeter is set for current
measurement in a 200 mA scale which
gives accuracy of *2%. Calculate the
limiting error when the multimeter is

used to measure the'current of 40 mA.

°RIZ G 60 @bl 200 mA (FeTo
% = 2 W% T AeoR T 2% e
FORGR GBI 24-IZ 40 mA GRE AR
o AW Sl T4 | '

Write four applications of a cathode-

ray oscilloscope in laboratory.

AR I T @FAC-E wi%a’mvﬁ
5145 eeed [REa i

‘Describe the step-by-step procedure to

measure voltage across a resistor and
‘current passing through it by using a
digital multimeter.

G5l (@4 ENES Ked (on S O WeN
sz fofesa MFBRioR o g wisre
A% TaR Al
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3. Answer any two questions from the

following from [(a) to (f)] : 5x2=10
S Il BT 2R TR 4 [ (@) I CF (f) |
] 8

(a) (i) Write down the uses of a function
generator. 2
1B (GRE0s dol & & e 92

U ?

(i) ~ Write down four different classes
of signal generator. 2

DIRGT ([T (@TFS] (KGR ALFO
TeAWET =15 72 |

() Mention the full range of

audibility in an audio frequency
oscillator. 1

R FEE Fafe g=i AgFe GeAlnT

DBR A Afem wimce G A
eI oo 29 9

(b) Determine  the maximum and
mir}imum resonance frequency (?f
oscillations of an LCR bridge circult
having resistance - 100, inductanc®

10mH and a varigble capacitor of 10nF

to 1000nF
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v

(c)

(d)

(e)

- R §ie g TR e AT S

TG W [ T Jow" Qg T
100, SIS A 10 mH, iR ARTes TR
?I9] 4159 ¥« 10nF T 2§ 1000 nF.

What is permanent magnet moving coil
(PMMC) galvanometer ? How is PMMC

copverted to an ammeter and a
voltmeter ? 1+(2+2)=5

ZARES Gorpea! (e’ fom & 2 @t
A pAS begea] (e RoE @b QbR
S SFOMORE TNEI Fe 2R 2 '

How do you specify a multimeter for
household applications ?

T3] TS IS AR LIS @31 TELHOR
G5! T A @RSl & (SUR FRAT 2
Write down the symbols of the

following electronic/electrical
components :

(i) p-n junction diode

(ii) Variable resistance

© (ili) p-n-p transistor

- (iv) Zener diode

(v) Polar capacitor
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(vi) Step-down transformer

(vii) Inductor

(f) Discuss the basic difference between
DC and AC voltmeter using block

diagram.
(viii) n-p-n transistor : AOTF O AETe] SoonnRe AuBy i
(ix) Battery A G AT DT <1 |

(}c) AC voltage source

: ' tof k)]s = _
TS il 2 e / R b SR ol T
ooz Bl ¢ (a)3 2@ (h) &1 AT HPTI Reice) fofanr ess
i BT o4l ¢
(i) @ @ieT eme ‘ . ,
: - (a) (i) How are errors in measurement
(i) AR @ ' defined ? 2
(iii) P @ 5 Gafees (ii) Discuss three different types of
= _ ‘ errors — gross error, systematic
(iv) (G9R TS and random error. 4
(v) &3 9= - . . (iii) Discuss how these errors can be
&5 : . minimized. 4
(vi) GO G
5 i () cErEee @t A (@A T = e
(vii) SNCI*E
i) %= @i, smferte & ik At @ibe
(viii) @ o s (G5 (W :Eﬂ ;
3 Y [ERICESIIIRIBSSIT
(ix) (BT
| (i) THEE THOWE @EE AR
() ~IRTS) freq B DAl 4 |
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4. Answer only three questions [from (a)



(b)

()

R,=20kQ
—AAANM

+
—e o-

Fig. 1 8
In the figure .1 given above, a
simple series circuit of R} and R;
is connected to a 30V dc source.
If the voltage across Ry is
measured using a voltmeter
having sensitivity 1000Q2/V and
range- 10V, find the voltmeter
reading. If sensitivity is changed
to 20,000 QV and range 10V,
then what will be the voltmeter
reading ?

RS e fawe R, O
Ry’ @ 7ol 30V fam faewd «17®
Tl 41 (| R,y (Alapa qEaed €ed
AT @B 10000/ v K I
SR @hfi 10V AReEe G
ofFedl Gl Rea sieEz (Re)

20,000 Q/V FEmTegE G orT

ORI QR fiew e A
232
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@

(€ (1

(i1)

What is loading effect in
electrical measurement ? i)

Agfes @RS 71 aws & 2

What is Q-meter ? ! 2
Q-fieR & ¢ '

Discuss the working principle and
circuit diagram of a Q-meter. 6

0-fiBR <o TET Ba S TS
ofq Fa 1

(iii) What is the advantage of a

(d@ ()
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digital Q-meter over an ordinary
Q-meter ? 2
HRe Q - «orers fGfEse Q-FvR
@O AR 2

Discuss different parts of a
- cathode-ray oscilloscope with a
block diagram. | _ 7
@AT-@ TbaCFIo (CRO) 9oR 2efba
S SR T2 SHAYR D S|
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(ii) What -is the difference among
ordinary oscilloscope, Dual beam
oscilloscope and digital storage

oscilloscope ? 3
Al S R, (TS IRE wiiber (Fet

IR fefess e R Tee Aidw
& 2

(e} Explain with block diagram, the

working principle of a digital

multimeter.
efbas Timws Rfesea WFGRGR b
IRTIS qefr o5 |

() () Write down the names and
functions of any five control

knobs of a CRO front panel. 9

-3 Wbt G5/ 5 (AATETo

4 ”W‘fﬁ’ﬁﬁam'@rf&wﬁﬂm
F‘PHI
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(1) | PR i die
- sk -J—_-—--,--!--.--.
] s
0 el - - ==k - -ws
| | | I
~— —_—— - M—Jp--\.‘r- T -l =-F A
g l Slba Volt / div
V ° L | < ]
' | : 1 ! =5V
______ i =il N
£l 1 |
\/._-‘__L_.i._-_!_ Z I
1
el et [ B il o 0 000 |
i Lrat QR 17 )
) e
CRO Screen ¢
Fig. 2

— Time/div = 50 ms

Calculate the peak-to-peak
voltage, rms voltage, peak
voltage, frequency and time
period of the given signal as
shown in Figure 2. S

g7 Bae (ed & (FAT-EF
S el GO e (TSl
OB A At e [,
RS o o hE W, A [e,
TS S SR S| |
(g) Draw the block diagram of a function
generator and explain the major parts
of it.
o5 CGEAEA B efba SR S RN I
ez A 4 :
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) (1)

(i)

(i)

Draw a simple block diagram of -

“any digital meter and explain
each part of it briefly. 4

i@ _ Tl fSfeos o[ GBie 79e 4eiha
SR SR ATSIFCO] SIA| HICF il <l |
Discuss the basic differences

between digital and analog
meters. : ' 4

el o fefets itk @b e

wa %-&ﬂ |

Draw the simple block diagram of
a digital frequency meter. 2

%WF_.\:L T T o @b 7am <eha
G| < |
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OPTION-B
Paper : PHY-SE-4024

( Research and Technical Writing)

Answer any four questions : 1x4=4

(a) What is the most important part of a
scientific report ?

(b) What is the difference between a
research proposal and a thesis ?

(c) Why are footnotes used in a report ?

(d) Write a code in LATEX which
produces the following output :
“Dispur is the capital city of Assam’.

- (e) Write a code in LATEX which
produces the following output :
Examples of vector quantities are

-« Velocity
« Acceleration, etc.

() In EXCEL how can you remove
borders applied in cells 2

(g) lﬁ EXCEL what is the intersection of
a column and a row in a worksheet

called ?

(h) How will you save a project in origin ?
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2. Answer any three questions : 2x3=6
(@) Write a note on referencing.

(b) Write a code in LATEX to prod
following output : ‘
The equation of a circle is given by
x2+y? =a? |

uce the

Wherer a is the radius of the circle.”

What is ’the S . |

yntax t :
current date in EXCEL? obtain the
(d)

What is the s
yntax ;
two cells in EXCEL Dt_o add values In

(e) How will you compile a LATEX file ?

07 Write an t A
ORIGIN. Y two disadvantages of using

3. Al
- Answer any two questions - 5x2=10
(@) Write a note on

thesis. the structure of a

(b) Write a no

te .
foF Iisting textosl,] LATEX environments
(c) Specify

the o .
for eval rder of operations used

vating formulas in EXCEL.
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(d) What is the,differenée among
COUNT, COUNTA, COUNTIF and
COUNTBLANK in EXCEL ?

4. Answer any three questions : 10x3=30

(a) Write in detail different steps in
preparation of a technical report.

(b) Write a note on charts in EXCEL.

() How will you prepare a basic LATEX
file ? What is a Document class ?
How will you create a tabular
environment in LATEX ? Write a
note on changing the type style in

LATEX. ; . 3+2+3+2=10

(d) Explain what a spreadsheet is. What
is the difference between formulas
and functions in EXCEL ?. Explain

few useful functions in EXCEL 2
3+3+4=10

(e) Give the process on how graphs can

be created and customised in origin.
. 5+5=10

(f) How will you apply LATEX in article
writing, thesis and slide presentation ?
3+3+4=10

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/6 17 Contd.



(9)

(h)

Write a note on list making
environment of LATEX. How will you
generate table of contents in LATEX ?

: | ' 6+4=10
How to generate a non-linear curve

fitting function with multiple variables
using ORIGIN ? .
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OPTION-D
Paper : PHY-SE-4044
(Photoshop )

Choose the correct answer /Fill in the
blanks from the following: (any Sfour)

(@)

(b)

()

1x4=4
Which colour mode is used for
printing ?

(i) RGB

(i) CMYK

(i) Grayscale

() None of the above

What is the shortcut key to create a
new file in Photoshop ?

(i) Shift+N

i) Ctrl+N

(iii) Ctrl+Shift+N

(iv) None of the above

Which menu contains the duplicate
layer option in Photoshop ? _

(ij Filter

(ii) Layer

(i) Image

(iv) None of the above
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(d) Photoshop launched by which
company-? -

(i) Adobe Systems
(i) Aldus
(iii) Microsoft
(iv) EULA
(é} To get auto contrast option in
Photoshop select
(i) File Menu
(i) Filter Menu
(i) Image>Adjustment

(iv) None of the above

(/) What CMYK stands for?

(g) ‘Crop’ option is in the menu.

(h) Shortcut key to open a new file in
Photoshop is Ctrl+ :

2. Answer any three of the following
questions : ‘ 2x3=6

(i) What are the Photoéhop’s work areas ?

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/¢ 20

@)

(iii)
(iv)
(v)
vy

How do you organize layers in
Photoshop ?

What are Lasso tools ? Name them.
What are basic terms in Photoshop ?
What is a Gaussian blur?

What is Clone Stamp tool?

Answer any two of the following questions :

(1)

(ir)
(iii)

(tv)

(v)

(vi)
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5x2=10

Give a brief description about opening
an existing file in Photoshop.

How can you reduce noise in an image ?

How will you resize the image in Adobe
Photoshop ?

What are ‘cut’, ‘copy’ and ‘paste’ ? How
are these terms used in Photoshop ?

How will you access hidden tools in
Adobe Photoshop ?

Briefly write the process of duplicating
a layer in Photoshop.

Contd.



_4.- Answer any three of the following
questions : _ 10x3=30

() Discuss Photoshop in your own word.

(i) Explain the use of Marquee tool in
toolbox of Photoshop.

(i) Discuss the learning objective of
Photoshop as you learn.

(iv) What are the differences between PSB
(Photoshop Big) and PSD (Photoshop
Document) ?

(v) How to create a transparent
background in Photoshop ?

(vi) Describe about various elements of
Tmage’ menu in Photoshop.

(vii) Give a brief description of tool panel of
Photoshop.
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. OPTION-F
Paper : PHY-SE-4036

( Radiation Safety)

1. Answer any four of the following :

1x4=4

(a) Write the dimension of power.
wHo a5 |

(b) Define radiation flux.
el wifeara @l i)

(c) Write the range of wavelength of
X-rays.
IGTRRE SR A @)

(d) Write the constituent of atom.
w1 B 2Pl TR A

() Write the name of equipment of
tomography.
TaER ifzel GoR W
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(f) State inverse square law.
fRo[Ste 3sfq sacel i |

(g) Write the basic principle of MRI.
MRI 3 JFIeC0! &l |

(h) Define curie.

$A K@ 7|

2. Answer any three of the following:
- , 2%3=6
wod gl fofasr e Tea fora ¢

~ (a) Establish the relation between energy
and frequency of a photon.
o GOF *[G W% FAT TG AF ZJof
40
(b) Define artificial radio activity and give
an example.

Jlas coufEToR W il o S |

(c) What do you mean by W-value of
radiation ?

el W= gfmet 5 ga 9
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(d) What do you mean by computer
-tomography ?

IITE bEaRE e & g@ e
(e) Define Isotope. Given an example.

TEIRTR A wal | Svimse o |

(/’ ' What do you mean by mass attenuation
coefficients ? '

O S edike e o oge 2

3. Answer any two of the following 3

5x2=10
ST [l 7hT esd Ted el 8

(a) Write the difference between gamma-
rays and X-rays.

ST T S 3G IRR Al f |

(b) Draw a diagram of X-ray tube.
g 9 TeTR 4ol g SKET Fl
(c) Discuss radiation effect of X-rays.

Jg TR RN AOR TACE SETD |
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(d) Compute the specific activity of

(e)

oe Cy- (Tyy =327 years)

60, 7 A% faieeiiel Sleredl|
(Tyy =5:27 " years)

Explain the nature of beta particle

spectrum.
51 el qefieTia eplo oNetval 1 |

Define work, power and energy. Write
their units.

=7, =rel O *Ifes AkeE fral <1 s F

Answer any three of the following :

o4 A fofasr e Ted 4 ¢

()

(b)

10x3=30

Discuss the types of nuclear radiations.
ol [R<eR 2R (@R e 0

Derive e_xpressions for half life and
gverage life. Find relation between mean
life and half life. 6+4=10

I SR S G ST 2w it Thered |

5T SR S O SIS e TFE w0
sl |
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(c)

(d)

(e)

(9)
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Define ionization and excitation
potentials. Discuss electroniagnetic
spectrum. SH=N0}

S S e oA TR (A 2
Rpegaa fET TR SET F4

Write the theory of tomography. Explain . .
multisection radiography. 5+5=10
SRR Toee! il | AfSeraiE TR
eI (GRS

Write a note on M.R.I. What are the bio-
effects of M.R.I. ? What do you mean by
errors in counting ? 5+3+2=10

M.R.I s «f6 Gl Bl MRS &g
Wﬁi%?ﬂmﬁ@ﬁiﬁﬁﬁsﬁ?

Discuss about the radiation hazard of
tomography. Mention three safety

measures to be followed.‘ 7+3=10

s ReRd [em AR GIRIEEIERIE
fofan Faiem T2 T 9|

What are continuous and characteristic
X-raysihd Discuss the origin of
continuous and characteristic X-rays.

' 4+6=10

mﬁf@a@ﬂaﬁn%?wﬁ%ﬁm
Rifozn MR T AR SIGIRIRSIE
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(h}. Explain atomic and nuclear energy
levels. Explain the emission of photon
from atomic energy level.

119 *ife &1 o FTfa e w3 i |
AR *IfE BF o T (@mE Fsfe =

T 47 |
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OPTION -G
Paper : PHY-SE-4074

( Renewable Energy and Energy Harvesting)

i,

Answer any four questions:

Rizzarzen sifab! eria Tes a8
(a) Define osmotic power.
A o ke |

1x4=4

(b) Write two characteristics of a wave.

w9 70! (IS Srd 4 |
(c) A solarcellisa

@5 TR @ ™

(i)  P-type semiconductor

PoGEE SRR

(i) N-type semiconductor

N-25A SRl

(iii) intrinsic semiconductor

wrafiRe SRRl
(iv) P-N junction diode

P-N Gi¢o TR

3 (Sem-4/CBCS) PHY SE 1)2/4/6/7/629
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(@) Electromagne;jc waves are produced by . (ff Whatis hydroelectricity ?
Sy ' ‘ ' SRS [ 2
ROGTFR SR aE Sedfre =1
: ] bRl (g) What is piezoelectric effect ?
(i)  static charge ' o ﬁs- :
' Ika[830] ?ﬁﬁii\‘)@ OIS [F?
= =iam - | _
o 1 (h) Mention two applications of solar energy.
7)) an accelerated cha »
o 2t ‘ GTIR <ifea 75! 2l B |
95l §fFe g
(i) moving charge & | 2. Answer any three questions : 2x3=6
AfTIET ST o el ol 2R Tes il 3
(iv) None of the above l p (@) Define nuclear fission. How does a chain

CoRR (IS T2 reaction take place ?

Ao RreTer [ @bt e [

(e) Biogas is a mixture of ! t
B (T T 2

AR e = W
() methane and hydrogen ‘ (b) What is the pri_nciple of ocean thermal
5 | energy conversion ?
[B&CAIEI R o i | : s FATEIT T
A Ao SiokifE weireas Al 2
(i) methane and helium ' 3.8 -
T e ‘ | (c) Draw the schematic diagram of a grid-
20+ OIS [2[eTHIS connected wind energy system.
(iii) methane and carbon dioxide | - Fro-1Te A *Ife JIZS S foa |
IR ST e TI2emaize | (d) How are tides formed in the ocean ?
- (iv) methane and nitrogen 7 ! i ool B2 _
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(e) What are the adVantages of geothefmai
energy ?

ot e Rz |

0 What is energy harvestmo ? Why is it
important ?

- i AT T @Kﬁ?i%ﬂ_é@ﬁ@f?&?

3. Write short notes on : (aﬁy two) 5x2=10

53, COr fordt ¢ (g won)
(a) Solar cooker = .
- RN
(b) P:ezoelectnc materlals
(c) Ocean biemas_,s
(d) Solar cell
o7 o
(e) Fossil fuels
S T
. () Wind turbine
R
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4.

Answer any three qdestionS' o IOX3-—;30'
ﬁmmﬁﬁﬁrm%@ﬁm |
(a) DlSCLlSS ‘the development observed in
' foshore' wind energy. What are the
benefits of this'kind of energy ?
: . T7+3=10
o g e R R St 1
% %1 TR 2
(b) What is a solar pond ?'Explain the
construction and work'mg of a solar pond

with diagram. What are its different
types ?  1+5+4=10

o A3 2 o3 ﬁ@aﬁwmwaﬁ
b T amn 3 TR ﬁf—a o (20!
e |
(c) Whatisa w1nd mill ? What are various -
| cla331ﬁcat10ns of a wind rmll ? Explain.
in detaul VVlth diagram.
2+8=10
AP T ﬁw <51 A R RReETRE
ﬁi ﬁ;? foq TS ﬁ—@\_m SR |
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(h) Draw the block diagram of an
. electromagnetic energy harvesting
. system. Describe the principle of an
electromagnetic energy harvester with
equivalent circuit model and suitable

mathemahcal treatment. 2+8 10

(d) Discuss various geothermal energy
resources. What are the environmental

impacts of using geothermal energy ?
7+3=10

;:T%:F‘W%ﬁmmmﬁ—%w | | ﬁ@emwﬁmﬁwwﬁrwmw
? | ' e T6! SR TR Toge oMo Ko ekl
| L RyggEeE ﬂﬁf’ﬁ\mﬁrﬁ SIS SR

(e)- What do you mean by carbon capture
and storage ? Discuss various carbon .
capture technologies involved. | | -

. 2+8=10 . j
PR AT - 767 A R o2 {fem B B - N
| TR IR A R Sl 4 | | -
(/) Discuss the environmental i's4sues | o R
related to the use of renewable ener | ' o L —
resources. ’ & ' .

SN SO 541 | :
(g) Explain how piezoelectric effect can be |

implemented from huma
n
harvest energy. power o

| vmmwwﬁﬂ:ﬂz?fﬁa?aﬁm@mﬁﬁ
:;ﬁ WWW R (1 R vt
!
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