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OPTION-A
Paper : PHY-SE-4014

( Basic Instrumentation Skills)

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

o] i 5if<or 2R I Y Tel faan ¢

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

- qF GOR W el I [ og@l 2

(b) In an ammeter when set in a
particular scale, it is found that 10
divisions is equal to 0.1A. What is the
least count of the ammeter ?

G5l (SR FEre @fHR @5 10 B S 0.1A
(TR @Ol (FeTe ] W 2| Gt (OR
Sy T [N 2

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

@AT-(@ SHeTcF# «oR g Feg W &

<

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 2 -



(d) Write down one characteristic feature
of a CRO probe. |

FUYC-F B 2] 9oy vifkfas &@kes
GEIN

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

CTifErs ey & 2

() Write down the names of two physical
parameters which can be measured by
usirig. an LCR bridge.

‘971, 5. o’ g I IR GREY A= 75
coifess aifR W fvan

(g An AC signal when measured using a
CRO, the time scale reading was found
as 2x10-3s. Find the frequency of the
signal.

sffael Ter e @fom @bl (@FAS-(I
SHe (7 ARl (Sl =W, (Ofdl AN (FeTo
T 2x10-3 s (AR 5’5 | ALDO (B TS
Sfereat | |

(h) What is distortion factor meter ?
o5 (3 HoR 5 2

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



2. Answer the following questions within few
sentences in short : [any three from (a) to
(] : . - 2x3=6

©oR el [ofnr @<k el 59 IR dl [(a) I
A (f) TS| 3

(a) Define accuracy and precision of an
instrument.

G5! TR AfPFO! TR TR A& Wl |

(b)) What do you understand by 3% and
5% digital multimeter ?
3% Wk 5% Efarest MFHHELR W &
@l . |

(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

(i) percentage of error in the
measurement.

bl Q14T TSR] eoyfe faew (zrz 50 V.

SHfE0R GBI (STATS @2 WH 49V (ARl

5’67 | CEIRITOIS (i) 21 &0, S (17) *TOPAI 2/

&[G siey 341 | |
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(d) 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.

2[R GiR[AE MFGRIGR @Bl 200 mA (FeTS
fZr =0 T 9IR X ARRPoR WM £2% Wea)
TFE5ReR Gra 2z 40 mA giRia Aifire
o T ool T |

(e) Write four applicationé of a cathode-

ray oscilloscope in laboratory.

HITFISNTS ITT ¥ ([FG-F wﬁﬁ’mﬂa
EORSIEERS ﬁmm IGEIE |

(f) Describe the step—by-step'procedure to
measure voltage across a resistor and
current passing through it by using a

digital multimeter.

| Bl ([} ARSI [ed (on W% O qed
oqrg, fCfEost MFoRIGR «biv e TS
omfor@R adq =<1 |
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3. Answer any two questions from the

following from [(a) to (f)] : S5x2=10
oo [l gt 2R TR [ [(a) I AR () 3
S | 8

(a) (i) Write down the uses of a function

generator. ' 2
FIGA (TR0 A1 & & FIwe 92
A ?

(i) Write down four different classes
of signal generator. 2
- BIRGY @S @S (MR AT
TeAMIR = = |

(iii) Mention the full range of
audibility in an audio frequency
~ oscillator. | 1

=R T Fofs T ACTS BATE
o A iR ToEkE TN oN

e oot 9 2
(b) Determine the maximurn and

minimum resonance frequency of
oscillations of an LCR bridge circuit
having resistance 10, inductance
10mH and a variable capacitor of 10nF
to 1000 nF. ' -
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9= b TR iz 9T R SHT® SR TR Sgam
FTEAIE [T T T Jod"E QLS T
100, IR T 10 mH, % AReq Ik
9l <] AW 10nF 9 291 1000 nF.

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

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

ZNES bapea! (seced foR & 2 @@
ZI pEF 5wl (IS N0 @bl @SR
IR SHNGIRCE HAET I AR 2

(d) How do you specify a multimeter for
household applications ?

o1 IR AR Caﬁz—l“\q (IS TOAR TRAN 2

(e) Write down the symbols of the
following electronic/electrical
components :

(i) p-n junction diode
(i) Variable resistance
(iii) p-n-p transistor
(iv) Zener diode

(v) Polar capacitor
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- (vi) S_tep—down transformer
.(vii) Inductor

(viii) n-p-n transistor

(ix) Battery |

(x) AC voltage source

weTe oIl 3RS S /BRGSO
fPerm mar e
() ;1:{ G TING
(i) RS QIS
(i) e = Eefaes
(iv) ST oEe "
(v) T 4=
(vi) CHATIET GATIR
(vii) SRR
(viii) @7 7 @] GAferos
(ix) GORT |
(x) -~ [Req TeA
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(f) Discuss the basic difference between
DC and AC voltmeter usmg block
diagram.

oATFF % 2ddw] SeontR] Auha S
CTE (ALY, SNCETHA 1 |

4.  Answer only three questions [from (a)
tofh) ]: 10x3=30

(a) IR (h) T L TR Ricieal fofaort e
TG o 8

(a) (i) How are errors in measurement
defined ? S 2

(i) Discuss three different types of
errors — gross error, systematic
and random error. 4

(iii) Discuss how these errors can be
minimized. 4

(i) mmaﬁam@ @S ma =@ 2

(i) Z= &, oS Tf T W @61
WWWI |

(i) TAEE FOW[Z @FECE FAR AN
ST FA | ‘
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(D)

R, =20kQ —@—‘
—AAA —AANNA
R,=10kQ

-+ s

® @
30V

Fig. 1 8
() In the figure 1 given above, a
simple series circuit of R} and Ry
is connected to a 30V dc source.
If the voltage across R, 1s
measured ° using a voltmeter
having sensitivity 1000Q/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 ? |

¢oe (YA Paww Ry O
Ry (@Igs ol 30V TR R #1919
A T4 (2= Ry ([ 2R =9
ML @61 10000/ V FEAH A TF
oMo @it 10V e g
eferedl| qol [er ANIFHER  (Ry)
20,000 Q/V FEH S SN0
GInK wqﬁmﬁ—d WWWW

39 ?
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‘Uul ¥ ¥ A& N - S (— ‘vv\“---o R T TR oy KB A

electrical measurement ? 2

Wfes (o o a5 2

(c) (i) What is Q-meter ? 2
Q-fitr & ¢

(ii) Discuss the working principle and
circuit diagram of a Q-meter. 6
O-fitR  biw I8! fHog =ifF TS

e @A

(iii) What is the advantage of a
digital Q-meter over an ordinary

Q-meter ? | 2
YR Q WWQWWQW
Qo1 AR fF 2

(d) (i) Discuss different parts of a
cathode-ray oscilloscope with a
‘block diagram. 7

FUIT-® ST (CRO) B Yefa
SRl SR 4 S S =t
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(i) What is the difference among
ordinary oscilloscope, Dual beam
oscilloscope and digital storage

oscilloscope ?_ 3
H4REY SHa =7, (7o IWR el oF
o= fefnsa s caloR oS 1<l
& 2 .

(e) Explain with block diagram, the

working principle of a digital

multimeter.
Jefoa’ Tgae ol m‘ﬁ%ﬁrﬁﬁ BNk
IS i /40| '

() () Write down the names and
functions of any five control
- knobs of a CRO front panel. S

@FAC-(% IBFATHA GBIR T (AT
A 55y TG F 799 [ WS IS [
IGENE
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Volt / div
=35V

o™

|
[
t 1 i ' t
il |
™ === —_——f————— =
! (
|
! ]

by
| 1. 3
CRO Screen )
Fig. 2

—s 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. -
el fBae (el @R ([FYT-F
S TR GBI e (MYedl
AT IS+ AEca e,
7S] Rea e (e T, A e,
TS R AP Oferel |
(g Draw the block diagram of a function
generator and explain the major parts
of it. |
5 " (SI<0] IR ﬂvfﬁawwm&m 1Y
GI\“MSJQ I A0
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(h) (i) Draw a simple block diagram of
any digital meter and explain
each part of it briefly. 4
. farenEl fofcss oR GO AwwE 4eba
TR TR ATHIRCo! 4 5 I F
(i) Discuss the basic differénces

between digital and analog
meters. 2.

G Wi fefeos ﬁUF:i CNC IR 5]

AILFTTZ IGEIE

(i) Draw the simple block diagram of

a digital frequency meter. 2
fERes Feiices o™ GOR e zx\,ﬁ%zr
GIniico NI
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OPTION-B
Paper : PHY-SE-4024

( Research and Technical Writing)

1. 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
i 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
e Velocity |

 Acceleration, etc.

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

(g9 1In 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

(a) Write a note on referencing.

(b) Write a code in LATEX to produce the
-+ -following output : _ ‘
“The equation of a circle is given by
x? +y? =a? |

where a is the radius of the circle.”

(0 What is the syntax to obtain the
current date in EXCEL ?

(d) What is the syntax to add values in
two cells in EXCEL ?

(e) How will you compile a LATEX file ?

() Write any two disadvantages of using
ORIGIN.

3. Answer any two questions : 5x2=10

(a) Write a note on the structure of a
thesis. |

(b) Write a note on LATEX environments
for listing texts.

(c) Specify the order of operations used
for evaluating formulas in EXCEL.
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(d) What is the difference among
COUNT, COUNTA, COUNTIF and
COUNTBLANK in EXCEL ?

4. Answer any t.hree questions : 10x3=30

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

(b) Write a note on charts in EXCEL.

(c) 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+8+2=10

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

- few useful functions in EXCEL ?
- 3+3+4=10

(e) Give the process on how graphs can
be created and customised In origin.
5+5=10

(/ How will you apply LATEX in article

writing, thesis and slide presentation ? -
' 3+3+4=10
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(99 Write a note on list making
environment of LATEX. How will you
generate table of contents in LATEX ?

6+4=10

(h) 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)

1. Choose the correct answer /Fill in the
blanks from the following: (any four)

1x4=4

(a) Which colour mode is used for
printing ?
() RGB
(i) CMYK

(iii) Grayscale
(iv) None of the above
(b) 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
(c) Wthh menu contains the duplicate
layer option in Photoshop ?
(i) Filter
(i) . 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
(e) To get auto contrast option In
Photoshop select
(i) File Menu
(ii) Filter Menu
(iii) Image>Adjustment

(iv) None of the above

(/ What CMYK stands for?

(g) ‘Crop’ option is in thé' menu.

(h) Shortcut key to.open a néw .ﬁle in
Photoshop is Ctrl+ |

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

(i) What are the Photoshop’s work areas ?
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'(ii) How do you organize layers in
Photoshop ?

(i) What are Lasso tools ? Name them.
(lv) What are basic terms in Photoshop ?
(v) What is a Gaussian blur ?
(vi) What is Clone Stamp tool ?
3. Answer any two of fhe following questions :
5x2=10

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

(i) How can you reduce noise in an image ?

(ii) How will you resize the image in Adobe
Photoshop ? |

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

(v) How will you access hidden tools in
Adobe Photoshop ?

(vi) Brieﬂy write the process of duplicating
a layer in Photoshop.
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4. Answer any three of the following
questions : 10x3=30

(i) 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
‘Image’ 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

were wal R bifasr @ik Tl vl 8
(a) Write the dimension of power.

ol al 7

(b) Define radiation flux.

B feaizs wigEt &)

'(c) Write the range of wavelength of
X-rays. L '
GRS AR

(d)‘ Write the constituent of -atom.
w1 BIR A TR A o740 |
(e) Write the name of equipment of

tomography. -
Ts"aﬁ?i wifZEl QORI %mn
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(f) State inverse squarec iaw.

fRede 3sfa Ao &0 |
(g Write the basic principle of MRI.

MRI 3 FRIoC6! o7l |

(h) Define curie.

IR W |

2. Answer any three of the following:
2x3=6
ook gl fofor e TeR ferd ¢

(a) Establish the‘relation between energy
and frequency of a photon

zﬁ’ﬁaam*ﬁmw\@wm Zio
4 |

(b) Define artificial radio activity and give |
an example. '

Ffaw coafrmor Fkwl fra e Targae fira |

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

e woaR e e e

3 (Sem~-4/CBCS) PHY SE 1/2/4/6/7:G 24



(d) What do you mean by computer
tomography ?

FIToR w3 e e

(e) Define Isotope. Given an example.

iR wee | Swize v

() What do you mean by mass attenuation
coefficients ?

©q S eqisE JEE 76 3@ 2
3. Answer any two of the following:
. | 5x2=10
oo [t b &R el ol 8

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

sii JFAT e Sg IR At

(bp) Draw a diagram of X-ray tube.

g IR TR 9ol foa T 4

(c) Discuss radiation effect of X-rays.

3@ MR RTREIR erer A& B 34 |
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(d) Compute the specific activity of
6°Co. (Ty, =5.27 years)

60, 3 Rfe frarees Sieear
(Ty, =5.27 years)

(e) Explain the nature of beta particle
spectrum.

251 Teil IAIR AFTO ST < 1.

() Define work, power and energy. Write
their units. | |

Y, TS O *x(fed ALl T ok Sat fRin

4. Answer any three of the following:

. 10x3=30
wed fareea fofanr o] Tel M 8

(a) Discuss the types of nuclear radiations.

weEn [Rideem gl (@F SNEnaAl F90 |

(b) Derive expressions for half life and
average life. Find relation between mean
life and half life. 6+4=10

< G S TG ST 2 A Tferea |
STC ST SN TG RIS S AR g
=4 | |
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(cc Define ionization and excitation
potentials. Discuss electromagnetic
spectrum. ’ 3+7=10

AT oS Sreed [[ed FF (A ?
Rygepadig Il T9CE D [

(d) Write the theory of tomography. Explain
multisection radiography. 5+5=10

TNAFR T T AR Iz A
TACE A 9 | '

(e) 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 7=cm @t Gl @il M.R.IT (&)
soiEE 5 & 2 sowR @ I = 33 2

() ‘Discuss about the radiation hazard of
'tomography. Mention three safety

measures to be followed. - 7+3=10
TSR RS Reom 790 el 341 | 34
fofa5r fRaiem Izl TSI 41|

(g) What are continuous and characteristic
X-rays ? Discuss the origin of
continuous and characteristic X-rays.

4+6=10

ooz =i Rt g I & 2 wikieen ==
Jfoen <N T FAFE B T[4 |
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(h} Explain atomic and nuclear energy
levels. Explain the emission of photon
from atomic energy level. 4+6=10

mq%wmﬁ%@’ﬂ*@waﬂﬂnwn
WWWWW*@’W Wmm@
I 9 | . |
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OPTION - G
| - Paper : PHY-SE-4074
( Renewable Energy and Energy Harvesting)

1. Answer any four questions: 1x4=4
Rz 5if<br e vl faa ¢
(a) Define osmotic power.
Pl FWoR e [l |
(b) Write two characteristics of a wave.
©LaIq 7hY (AR S =4 | ’
(c) A solar cell is a '
Aol CTR (P
(i) P-type semiconductor
P-2iFR SRR -
(ii) ‘N—typ.e semiconductor
N-23R SRR
(iiy) intrinsic semiconductor -
CRISIECACELIENIEY
| (iv) P-N junction diode
P-NGHATEG

-,
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(d) Electromagnetic waves are produced by

. RypEFIT T R Bt =
(i) static charge
= onam
(i) an accelerated charge
GIgRVIEIGAG kB
(iit) moving charge
. QiSRG RINIC
(iv) None of the above
G (D! 72
(e) Bilogas is a mixture of
qeATsTR e = |
(i) meth.ane and hydrogen
fSrem =R 23GcEH
(i) methane and helium
frra= == e

(1i1) methane and carbon dioxide
(iv) methane and nitrogen

figem ©IR. ARGCER
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() What is hydroelectricity ?

EISLICRT

(g) What is piezoelectric effect ?

et e aer e
(h) Mention two applications of solar energy.
GTIR I\ 7b7 2T Brd B |
2. Answer any three questions : 2x3=6

Rizcan fofar eria Oes el 3

(a) Define nuclear fission. How does a chain
reaction take place ?

st Roram 7 <5l SRR T%m |
'Wﬂtﬁ‘?

(b) What is the pr1nc1ple of ocean thermal
energy conversion ? -

WW@‘F’P‘H@?EW%%?

(c) Draw the schematic diagram of a grid-
connected wind energy system.

ﬁ@-ﬂ\wm*ﬁswwﬁ foa =i |
(d) How are tides formed in the ocean ?

AES (PP (GRIS-SI0 e 2H 2
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(e) What are the advantages of geothermal
- energy ?

oI (e FRaPTE e

(/) What is energy harvesting ? Why 1is it
1mportant ? :

xR AR TE @I 2 3 @G T2

3. Write short notes on : (any two) S5Sx2=10
5% (o =)t ¢ (Faeereen lﬂ’vr)
(a) Solar cooker

CTR TR
(b) Piezoelectric materials
forcae tagfos e
(c) Ocean biomass
TR GRS
(d) Solar cell
Gl (1T
(e) Fossil fuels
. G 3EA
() Wind turbine
g Gz
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4. Answer any three questions: 10x3=30
Rirea fofA5T 2= Tl a8

(a) Discuss the development observed in
offshore wind energy. What are the

benefits of this kind of energy ?
| 7+3=10

TR g *ife [RarR e SeEnal <11
% *(f&q MR [F2 -

(b) What is a solar pond ? Explain the
construction and working of a solar pond

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

GTR 73R 2 G 73R Ffler o< S
f?rﬂm—aﬂﬂnwl?mﬁﬁw @20l &
Gk

(c} What is a wind mill ? What are various
classifications of a wind mill ? Explain -
in detail with diagram.

2+8=10

arg 71 e Bt AR Rfow fiRereoz
f 2 for e Retera i 31|
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(d) Discuss various geothermal energy
resources. What are the environmental

impacts of using geothermal energy ?
' 7+3=10

SR g-oI7Ta *Ife e Raca S 11
-1 *I[& GETR FREA AR eoi9e [
Aor {3 ?

(e) What do you mean by carbon capture

and storage ? Discuss various carbon
capture technologies involved.

2+8=10
TR JAGIE TS A% WA [ o2 [/feqa
T I 2 RIW A1 741 |
{f) Discuss the environmental issues

related to the use of renewable energy
resources.

ATATCAIR A 41 |

(g) Explain how piezoelectric effect can be
implemented from human power to

harvest energy.

TR FIO! 2R (& AR TR0 (e [@gfes
TSR (AT TS T AR 12 Racg

1 -
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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
mathematical treatment. 2+8=10

Ryt *ife AT JIZR IHa T 1 |
| T T I Torge siffes Resrwet A
g «ife Uz Ko ¢ 341 |
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