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OPTION-A

Paper : PHY-SE-4014

( Basic Instrumentdtion Skills )

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

o)k Rzt bif<or o] B Tl fran ¢

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

- TF GO A erel e @ @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 ?

451 (S FSre @5 @5 10 B S 0.1A
ERITE Q6 (Fero 3= 9 T | afSiol" (OR
Y I I 2

(c) What do you understand by visual
persistence in a cathode-ray
oscilloscope (CRO) ? |
FUT-(I TBACEA o) §i2 Faaw wmw &

o 2
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(d) Write down one characteristic feature
of a CRO probe. |

@FUT-X b2 'R by vikiEs afes
GEIN

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

CTfEs Al fF 2

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

‘g7, 5. Wi’ g I[FR IR GRR [ 700
cSIfST MR A {74 |

(g9 An AC signal when measured using a
CRO, the time scale reading was found
as 2x10-3s. Find the frequency of the
signal.

sfigel fet AT @q a6l (FUIS-IF -
SRR =R (Sl =W, (Ofoql ANA (FTO
M 2x 1073 s (AR 'F | FAULPS (B FATRS
Sfereat | |

(h) What is distortion factor meter ?
o537 (3] oK 5 2
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2. Answer the following questions within few

sentences in short : [any three from (a) to
()] : . - 2x3=6

©eR Al fofany 24k Tl 53 /s Wl [(a) I
o (f) ITES ] ¢

(@) Define accuracy and precision of an
instrument.

a5t TR Aol TR *Ber ALE WAl |

(b)) What do you understand by 3% and
5% digital multimeter ?
3% W 5Y ERwes WFGREoR w7
I 2 | |

(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.

GGl (RI4FR AR Aoyife faea (== 50 V.

S OBIR GBI (TS @3 T 49V (AR

'S | CRIRITOTS (i) #[N &[0, i< (1i) oAl 2™

&0 el T4 | -
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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 MEGH0R @6l 200 mA (RS
%1 o1 T5 O T AfPTeR WM 2% fWea)
TIFoRGR (Ga 2z 40 mA Rt Tifire
o T At 4 |

(e) Write four applicationé of a cathode-

ray oscilloscope in laboratory.

_RFIeNTe 9T [ (FLS-F @fs—crmvm
OSSR ﬁmm 1GRIE |

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

digital multimeter.

| Bl ([I4RR WENES [Aeq (on W% R qed
o1g fefEhel MFooR @bifv iRt Faive
A% fo@R I T |
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3. Answer any two questions from the

following from [(a) to (f)] : 5x2=10
Ok Al ¥h1 2R Tel I/ [(a) T A (f) I
<[ 8

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

generator. | 2
TIKGA (SAEOT o1 [ & e 393
ol 3 2

(i) Write down four different classes
of signal generator. | 2
- BIRGY @ATES @S (MR AT
TerAmT " ol |

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

=) FE [ T TS T
GoR A4S FfFR TRRT TN 2N

e fosae 79 2
(b) Determine the maximum 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. : :

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 6
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9= f5 W= 1% G771 D W= TR AW
FTEIE [T T T JoINE @ES] T
100, SIE*FE T 10 mH, TN% AT
19 4K 99 10nF T #<91 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

ZRGES baaal (seces’ oR & ¢ @
ZA §pEF badwal (ee NoR @bl «fEioR
R SOOI AN TR AR 2

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

@3] IIST® LIS A AS (21 T=0RI5HE
G5! R A B! (AT (oTR FRA1 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

3 (Sem~4/CBCS) PHY SE 1/2/4/6/7/G 7 Contd.
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- (vi) Step-down transformer
.(uii) Inductor

(viii) n-p-n transistor

(ix) Battery |

(x) AC voltage source

wee o1l 3l R /3ER b S

ooz o 8

() B o Sig owe
(i) RISl Q4T
- (i) 91 ax o @fERs
(i) SFR OIES "
(v) T 4T
(vi) COATITA GTAFIR
(vii) ST
(viii) @ A @ GRPSI
(ix) ORI |
(x) ~RTO] [ea By
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(f) - Discuss the basic difference between
DC and AC voltmeter usmg block
diagram.

CTIET LR S 1 |

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

(@) IR () T A HPTR Rr ffany eee
TG o1l 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) mmaaﬁam@ @FECE M = ¢

(i) = =, oS @ o W &<
mww| |

(i) ToEre FOWR @FECE FAR AR
DA W | ‘
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(b)
R, =20k _@_—
——AAAM —~AAAA
R,=10kQ
° e
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 1000£2/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 ? |

¢oge  myedl Paww R W=
R, ' (@gF WOl 30V I [Kow &%
A9 T (TEI Ry, @I RS f[ed
AL @61 10000/ V REHEE TS
oo oI 10V sfeme g’
effieql| sl Rew NLWEE (Ro)
20,000 Q/V REAELS G0N
GIns am@ﬁ%rcaﬁ—q onaﬁmsm%m

39 ?
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electrical measurement ? 4

QAfed (@RS 7T s B ?

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

(i) Discuss the working principle and
circuit diagram of a Q-meter. 6
O-fiitR  biw IS fog =i T

el A

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

Q-meter ? B 2
g Q -RitR oot foRwsa Q-FivR
a1 AR & 2

(d) (i) Discuss different parts of a
cathode-ray oscilloscope with a
‘block diagram. 7
(@FAT-@ T THA (CRO) WO ¥eibd
S W< YA LR HCADA 1 |
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(ii) What 1is the difference among
ordinary oscilloscope, Dual beam
oscilloscope and digital storage

oscilloscope ? 3
HqEe Soe CHA, (70 IRR SIHe T
o= feRmoa e caloR wers RG]
&2 -

(e) Explain with block diagram, the .

working principle of a digital

multimeter.
efoar swe Rfase MFEHEOR GO
m’ﬁ s Iciqr <+ '

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

(FUAT-R@ A CEA GBR Fo (ATerS
AT 55y TGS 7'I1 /A WS TS [AE
IGEIN
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(u) B it I 1
1;.—.. .._l--.'-.--.—-—‘—-.'nn
N ! i
I
g _...:L...I ! _ p.
I ¥ = 2 Volt / div
V ’ | = 5V

C RO 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. o
©o] BTe myed @ @EG-@
wfber R O oMe MYe
AGTOGR e #[@ A [,
/RS [iew o1e IfE TH, A fe,
TS SR ALl TR |

(g). Draw the block diagram of a function
generator and explain the major parts

of 1it.
54 '(S<63 GoE ﬂufﬁ?i@mwmsmmﬂ
“fﬁ“{i ENENESSIN
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(h) (i) Draw a simple block diagram of
any digital meter and explain

each part of it briefly. 4

. Al foface foR @or AwE e

SIE SR ATSIR0] L] "D‘“W 3'1"»” 41|

(i) Discuss the basic differences
between digital and analog

meters. 4
0 = 0 I SR (O ATy ﬁm‘q' GG SEre
iR 7|

(iii) Draw the simple block diagram of
a digital frequency meter. 2
fERbe Sefeicss o™ GoR 79 ar\,ﬁszi
G5! S |
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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
« Velocity |

» Acceleration, etc.

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

(g) In EXCEL what is the intersection of |
a column _and a row in a worksheet
called ?

‘(h) How will you save a project in origin ?

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 15 | "~ Contd.
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2. Answer any three questions : 2x3=6

(@) Write a note on referencing.
(b) Write a code in LATEX to produce the
-+ -following output : _ .
“The equation of a circle is given by
x2 4 y2 - a2 '
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 iIn
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.

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 16
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(d) What is the difference 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.

(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. SH2+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.
S5+5=10

(/) How will you apply LATEX in darticle

writing, thesis and slide presentation ? -
' 3+3+4=10

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/6 17 - Contd.
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(g9 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 ?

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 18
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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

(ii) 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
(¢) Which menu contains the duplicate
layer option in Photoshop ?
(i) Filter
(i) . Layer
(iit) Image'
~ (iv)  None of the above-

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 19 Contd.
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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
(i) Filter Menu
(iii) Image>Adjustment

(iv) None of the above

() What CMYK stands for ?

(g) ‘Crop’ option 1Is In thé‘ menu.

(h) Shortcut key to.open a néw.'ﬁle in
Photoshop 1s Ctrl+ |

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

() What are the Photoshop’s work areas ?

. 3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 20
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'(ii) How do you organize layers in
Photoshop ?

(iii) 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 éhe following questions :
S5Sx2=10

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

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

(iii) 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 teools in
Adobe Photoshop ?

(vi) Brieﬂy write the process of duplicating
a layer in Photoshop.

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 21 Contd.
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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.

(iii) 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.

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 22
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OPTION-F

Paper : PHY-SE-4036

( Radiation Safety)

1. Answer any four of the following: |
| 1x4=4

wore foal R ifasr «ik Tel vl 8
(a) Write the dimension of power.

wold Sal &)

(b) Define radiation flux.

e sfeaizs sige e

'(c) Write the range of wavelength of
X-rays. | '

GRS AR T

(d) Write the constituent of -atom.

w1 BIR AP TR A o7 |

(e) Write the name of equipment of
tomography.

B’a_n“:’t?z wifzeT Q6 T%l?ﬁl
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() State inverse square law.
Rt 3sfa o1
(g) Write the basic principle of MRI.

MRI I JFRITC! fl |

(h) Define curie.

IR G e

2. Answer any three of the following:
2x3=6
ook ATl fofabr e TR e ¢

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

zﬁﬁaamrﬁmw\wwm ZjA
=l

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

T ceutEwor kel o< Trrzge |

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

R woam e 3
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(d) What do you mean by computer
tomography ?

TR BaeE I & g 2

(e) Define Isotope. Given an example.

iR wee fwan | S

- () What do you mean by mass attenuation
coefficients ?

oq S ediiE R 3@ 2
3. Answer any two of the following:
. | 5x2=10
oo [ gor sk Ted ol 8

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

il JFA SR IGA IR ANl ferat,

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

3@ M e 96l o s T4 |

(¢) Discuss radiation effect of X-rays.

G+ MR RIROR oroR AR DD 4 |
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(d) Compute the specific activity of
%0c,. (Ty, =5.27 years)

60 ¢, 3 fafe feara Tleea
(Ty, =5.27 years)

(e) Explain the nature of beta particle
spectrum.

51 Tl Afiee AFhS ST 41 .

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

e, el SR (e Al M =ik @l i

4. Answer any three of the following:

. 10%x3=30
©od fIgprTet folbr o] Te ¥ &

(a) Discuss the types of nuclear radiations.

eFy RiFeR o] Q7 AEhAl I |

(b) Derive expressions for half life and
average life. Find relation between mean

life and half life. 6+4=10

g SFET i@ NG AFFIES i i< TEredl |
51 S SR S ST e AIE [l
=40 |
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(cc Define ionization and excitation
potentials. Discuss electromagnetic
spectrum. ’ 3+7=10

SR O Gresd el TS (I ?
Rgepedm Ifel STHCR S A1

(d) Write the theory of tomography. Explain
multisection radiography. 5+5=10
BRI Tt o1l | QIS R IAr
ARCHR DA B0 '

(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 =m 4«6 Gret &l M.RIT (&4
HoRER & & 2 gmr @b o & = 2

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

measures to be followed. - 7+3=10
BNARIR RfEae Rem A10a Scen 11 | 371
ol fRiem IRl TrEd [ |

(g9 What are continuous and characteristic
X-rays ? Discuss the origin of
continuous and characteristic X-rays.

| 4+6=10

3oz =R o g I F 2 wRkivzm ==
ﬁﬁiﬁﬁ@%ﬁﬂm A T4 |
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(h) Explain atomic and nuclear energy
levels. Explain the emission of photon
from atomic energy level. 4+6=10

HZAI ¥ T O (TS ’a*ﬁ%swm@mu
vanﬁawrﬁ?wawv@‘m mmm@
I 1A : N
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OPTION -G
| - Paper : PHY-SE-4074
( Renewable Energy and Energy Harvesting)

1.  Answer any four questions: 1x4=4
e sif<r R el faat ¢
(a) Define osmotic power.
PR o) A Wl |
(b) Write two characteristics of a wave.
S5 75y (TS T 4| )
(c) A solar cell is a '
@I TR PR
(i) P-type semiconductor
P-oiRR SEARAIR
(ii) _N—typé semiconductor
N-23] SQERAE
(iti) intrinsic semiconductor -
CRIDIECACELIERIEY
| (iv) P-N junction diode
P-NGGATRG

-
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(d) Electromagnetic waves are produced by

. RpGERIT T | o1 Beoifie 7 |
(i) static charge
%= =y
(i) an accelerated charge
«ol gfe AL
(i) moving charge
. Sifo=i1E1 ST
(iv) None of the above
&R (RIAID! 2R
(e) Biogas is a mixture of
AcaTe e = |
(1) meth'ane and hydrogen
fleas wi%e F2gees
(i) methane and helium
frem s fZferas

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

firgem wr=e ARGeEE
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() What is hydroelectricity ?

Gelfanye 2

(g} What is piezoelectric effect ?

e apfos oer 2
(h) Mention two applications of solar energy.
GTR *If\5 7hy TS BT 41 |
2. Answer any three questions : 2x3=6

fizwrcat ofAor 2mia Oes il 8

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

SR Rroted 57 @bl |2 4AIT ﬁfém |
_m'ﬂtﬁv

(b) What is the prmmple of ocean thermal
energy conversion ? :

mm@%mmﬁﬁ%%?

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

Te-1T@ Y i@ 2R AL o i |
(d) How are tides formed in the ocean ?

ATS (FACD (SRRSO IS =7 2
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(e) What are the advantages of geothermal
energy ?

oIt == FRarTR B

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

& AT TF r?ntw?ﬁw LS i"ﬂ?

3. Write short notes on : (any two) 5x2=10
53 (o =)t ¢ (Faeren xﬂ?r)
(a) Solar cooker

CTR IR
(b) Piezoelectric materials
forcaer i Ama
(c) Ocean biomass
TZI5IRE G Iaes
(d) Solar cell
TR (1"
(e) Fossil fuels
. G 2
(7 Wind turbine
g BTz
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4. Answer any three questions: 10x3=30
Rizic ol 27 Tl W3l 8

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

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

w9 g *ifes RerR e SiEna w911
3 (&R FAreR f[F 2

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

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

GTR 73R 2 CNT 73R Ffier o< e
%WWWW|W%WW%
Gk

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

2+8=10

wm%mﬁmﬁaﬁx—ﬂ AR
& 2 o TTae Rt 1t <=1 |
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(d) Discuss various geothermal energy
resources. What are the environmental

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

fifen g1 =i ~ma R ScEma 411
-1 ¥ IR TR AR e & &
Ao SR ?

(e) What do you mean by carbon capture

and storage ? Discuss various carbon
capture technologies involved.
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(f) Discuss the environmental issues

related to the use of renewable energy
resources.
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(g) Explain how piezoelectric effect can be
implemented from human power to
harvest energy.
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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
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