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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

ww@ﬁﬁa@ﬁ%@aﬁ%ﬁemz'

- (a) The weight of a box was measured as .
10.60S kg, but the actual weight of it
was 10.500 kg. What is the percentage
of error in the measurement ?

B! AFHR €T (SIS 10.605 kg CAART A5 |-
fo% B &8FS 8TF 10.500 kg
(SITADIS * S m— b & 29e

() 0.1%
(i) 10%
(i) 1%

(iv) 0.01%

(b) Which measurement given below is not
possible to measure using an ordinary
digital multimeter ?

rﬁm@mﬁrmﬂaﬁmmﬁﬁ—m
WFSReEE @1 @Rk

(i) Resistance ((I1%) |
(i) Phase of a signal (ATFSI W)
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iii) AC voltage (AR fRe7)
(iv) DC voltage (%9 2QIR)

(c) Which measurement given below can
not be measured directly by using a
cathod ray oscilloscope (CRO) ?
woiS Al (ST (o (UG (X St TF o
TR (AR A 19 @ik ?
(i) 230V AC (rms)

(i) 2V DC
(iiij SmV DC

(iv) 1V AC (peak to peak)
1V AC (TRiR 1 )

(d) Which measure, given below, In an
ordinary electrical/electronics workshop
is not an essential safety measure ?
e gl (S ARATOT ¥ AR
BTG (et / LT, mI’W I S
SATATGAIT N=H?

(i) Wearing rubber shoes and
emergency exit facility |
= (el P =i sieEds Hafa #Y

(i) Proper earthmg in the electrical

lines
BERBEE r-ﬂ%;r@ SRR (g FRTA)
s
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(iii) Switching off all electrical
connections |
FAFE (@fed FLAN ?l“mr @ﬁ (switch
off) (=TI

(iv) Be aware of surroundings

mﬁewmﬁﬁﬂmﬂmm
Z 4 |

2. Answer the followmg questions in short :
-~ 2x3=6
woTe il 2T e 5 T 8

(a) Write down two differences between
digital and analog instruments.:

%@cﬁammﬁﬁmmwﬁmﬁ
&

(b) 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.

@AIT @ ST (R ot RS HIRT
IS BIZ x-S 51 5 5@ AW 4 div
mRIZez | T BN (I FC! 7us/div (time
base knob) © %% Tq AT (ST BIZA
FALTOOR FNE Slersdl |

(c) Find the peak voltage and root mean
square voltage of an AC voltage,

V =22042 sin2xt, n=23.14,
t=4.778 sec. |
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Affel fed V = 22042 sin272t 3% 7
iF 51G I9/E [eaq A4 Tfeteal | (7 = 3.14,
t=4.778 sec)

3. Answer any two questmns from {a) to (d) :
Sx2=10

(o) 3 *[ (d) T ﬁmmrﬁrmimﬁm 3
(a) Define accuracy, precision, sensitivity,

resolution and range of a measuring
instrument.

a5l (T (el TFT Af6F©, “‘4‘2‘@1
ﬂ\mﬁm,maﬁm 1% R 7 |

(b} : A /V\ =
- /
R - R,
MWN———WW- |
10K 10K
. 100V J
Fg. 1

Fig. 1 shows a series circuit of R; and

resistors connected to a 100V DC.
source. If the voltage across R, 1is
.measured by two voltmeter having
sensitivity of 1,000€/V and a sensitivity
.of 20,0002/ 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, @& 751 100V & -
- fremr Fsie SiEs ¥ ™Rl R, (@4 W
IR fFea #lidw Im 1,000/ V W= -
20,0000/ V @ GG S=6H0) Foid 2l
50V #ifFFRe GREA (S0 SeoH6IE™ R, I
o Re (o (ot TR

(c) Make a block dlagram of a basic DC
voltmeter and DC ammeter using a

permanent magnet moving coil
galvanometer (PMMCG).

ZA IS ST (sfEres o 9ol T%f@
SeHRGR W% 8.6, bRt (ST Feoires
TR ~R? | |

(d) Explain the working of a digital
frequency meter (DFM) with a neat
block diagram.

mewﬁf@@am\aﬁm.
ABR RGN I A |

4. Answer only three question—s from (a) to (f):
' 10x3=30
(a) I *[ (O ﬁmﬁﬁﬁrmwm

(a) (i) Define direct and indirect methods

of measurement . with examples.
o 2
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CSTSIIRE 2O7F S AEF ﬁ&r‘ﬂﬁ Ao
vz & ]

(i) What is zero error in a measuring
instrument ? Why an instrument
needs to be calibrated ? 2

mﬂﬂﬂ@\ﬂfﬂa“m_ciﬁshﬂﬁﬂ@ﬁm
W\WWW" .

(iii) Give one example of gross error,
systematic error, random error.
. &

7A O, AwoTS e, Ao Teid
TSI ACIOCS Trizdd firatl |

(iv) 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

@B @R e e o vTW gag
10V, 10.5V, 11.5V, 9.6 VIR 12.4V
{17 | Froaren 1% T, sl B, sl
geie W Tferet | |

(b) (i) Draw the block diagram of an AC .
millivoltmeter and explain‘ the

‘functions of each components.
8
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AR fifEre=shit <o wefa S
< ATSJILO! SHI FGFE 0] Gl 33 |

(ii) Block diagram of a regulated power
supply is given below :

—-—-—-—a-m;r-{sformd I'—-——-—-a» Rectifier |——| Smoother —-———->:~§égulaterl

What are. the ‘'main electronics
“components used for rectifier and

smoothing ? | 2
fafre Rige seaar @R defha oo
g e e

——fwiiTET— RN ‘ﬂ"j‘i’f (SRR
WLP W PR AE & PG
TAWH IR I W 2 |
(c) (i)' Why is CRO important in an

electrical/electronic laboratory ?
1

GGl BT /AT AT AHNTS
foemes’ (CRO) Fa wagsd? -
(i) Draw a. neat block diagram of a

CRO and explain each part of
cathod. ray tube. 4+4=8

B ok & GO SRER YT TR W=
@FAT @ BTIR ATorB0B P N [ |
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(iii} Write down two control knobs of

front.panel of a CRO. - 1
6 =T & WHR F5 (oiTeTs A/ 1o TG
qz] W T

(d) (i) What is a signal generator ? Write
down two different signal
generators and uses of it.

1+2=3

HCES TATT 52 01 T TesAinaa
NN SR IR@ER R

(i) Draw the block diagram of a- -

function generator and explain
each part of it. 4

. TFIeE (TTArE5d 95T defom Wifs
ATSTEFCH] S A |

(iii) Name the following waveforms : 3

Ve -. = >t | Hg4

€T T TARIFHR AT Bl ¢
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(e} (i) Name two physical parameters
which can be measured by using
an LCR bridge. . d

@, . S|, (LCR) Siew ws - g\
o[ Wo1 (S wifr = &

(ii) Deﬁne resonance, power factor in
an LCR circuit." , 2

@&, 5. W TS| GBR SEE. T AR
(T3] gl v |

(ii1) .Determin'e power factor of an LCR
circuit-with R =50 ohm , L=10mH

and C=10;1F- in series across
200V, SOHz mains. |

@71, . wﬁaﬁﬁw cﬁa%ﬁf\m
Tz R=500hm, L=10mH W%
C=10uF, 200V, 50Hz TR a7 -
TSR AL 9 2|

(iv) What is a Q meter ? Write down
its basic pfincip_le. ' 1+2=3 .

O fiibr Ree 28R el T B

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 10



BIKALI COLLEGE LIBRARY

() (i) Write down four function .knobs of
a front panel of a digital
multimeter (DMM). 2

fSfeos MFEoH0IR YOIk F6 rﬂma—w
mﬁﬁm\mﬂ‘«mﬁw |

(ii) Prepare the. specification of a
digital multimeter (DMM) to buy it
for an undergraduate physics_
laboratory use. 3

Wwwﬂmﬂﬁﬁmﬂ%ﬁm— X

JER A LA (@A B .aw. g, [FfRaes
el toaR 1 | -

(i) Draw the block diagram of a DMM.
e diag: . .

fefecom MEGHBIR o efba S a1 |-

- 3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 11 Contd.
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~ OPTION-B
( Research and Technical Writing)
PHY-SE-4024

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

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

(c) Where can you 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 followmg_
EXCEL function ?
= FLOOR (14,4}

3. Answer any two questions : - S5x2=10

fa) 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

" 3 {Sem-4/CBCS; PHY SE 1/2/4/6/7)G 12
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(p) Name the different types of charts in
EXCEL. Write in detail how you will
create any one of them ? 2+3=5

(c) How will you create ‘Ordered lists’ and
‘Unordered lists’ in LATEX ? |

' , 2Y%+2Y%=5
(d) Write a note on ‘Integrate Gadget’ tool
in ORIGIN.
4. Answer any three questions : .. 10x3=30

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

(b)- Discuss the difference between-a
research proposal, thesis, dissertation
and technical report.

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

‘v=uta
where v is the final velocity
u is the initial velocity
a is the acceleration :
t is the time’. , 5+5=10

- {d) What are the main features of EXCEL ?
Discuss any three of them.
4+2+2+2=10

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 13 Contd. -



BIKALI COLLEGE LIBRARY

(e) What do ybu mean by cell address in
EXCEL ? How do you add comments
to a cell ? What is a cell reference in

EXCEL ? 3+3+4=10
() How will you work with multiple sheet -
in ‘ORIGIN’ ? :

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G- 14
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OPTION-D
( Photoshop )
Paper : PHY-SE-4044

1. | Answer as directed : ' | 1x4=4.

(i) The tool used to darken a selected area
of a photo.is

(a) sponge
(b) burn -
(c) dodge ' :

(d) grayscale
(Choose the correct answer)

(i) What is extension for photoshop file ?

(a) docx
(b) xls
(c) avi
(d) Jjpeg

(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)

(w) What is resolution in Photoshop ?

2. Answer the following questions : 2><3=6
" (i) What is a smart blur ?
(i) What is a grayscale mode ?-

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 15 Contd.
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(i) What is layer in Photoshdp ?

3. Answer any two of the followmg questions':
' Sx2=10
(i) How can you resize an image ?
(i)  Which are the editing 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.

4. - Answer -any three of the following
questions : 10x3=30
(@) Write a description on Photoshop.

(b) Discuss the process oi changing
foreground and background colour.

(¢ How to create a tran%parent
background in Photoshop ?

({d) Write a short essay on the items of.
Layers panecl.

(e) How do you organlze layers in
Photoshop ? What tool can you use to -
combine images ?

() Describe the common features of
Photoshop filter. '

3 (Sem-4/CBCS) PHY SE 1/2/ 4/0,HG 16
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OPTION-F
( Radiation Safety)
Paper : PHY-SE-4064

1. Answer the following questions : 1x4=4
(a) Write SI unit of temperature.
TaeoN SI @3 &
(b) What do you mean by DAC ?

DAC {feita & o e

(c) Define curie."
3T el

(d) Name the particles produced in palr
productmn

gl TeAWMRI N ORI fratl

2. Answer the following questions : 2%x3=6

- wore il e T 3 8

(a) Name the consmtuents of atoms and
nuclel.

wqmﬁ*ﬁﬂmﬁ@@amwm
GRIRE
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(b) Write two properties of a-rays.
e R 707 4 fea

(c) What do you mean by errors in
counting ?

"T‘Wﬁ@%ﬁ%ﬁﬁs <l ?

3. ' Answer any two of the following ::5x2=10
o] [Tl FhY oS Tel I 3

(a) Define natural radioactivity and derive

an expression for half life. 2+3=5
AP (SHGHTOR ke W@W
st qif Slered |

(b) _DlSCUSS the interaction of charge
. particles with matter.

Hifze FAZ WL TN m ﬁﬂn IE -
GBS .
(c) A certain radioisotope has a half life of
8.10 days. What percentage of an initial
sample of this isotope remains after 26
days ?
@ [ite coufaa vﬁmﬁ?ﬁ GBI LY
8.10 f‘v«—ru%wﬁrifrﬁﬁsmﬁﬂ

2
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(d) Discuss about linear energy transfer.

W%Wﬂﬂmﬁmwr

4. Answer any three of the_'followirig

. questions : 10x3=30.

oo [t fofab! eed TEl 1 8

(a) Explain the construction and theory of
Coqlfdge tube. Derive an expression for-
minimum wavelength of X-rays, -

R 7+3=10
TR FeT] DI 916 S PGS S |
- INR FFon osRe rhR e Al 9ol
Tered | |
(b) What is tomo_graphy'? State its theoi'y. :
" Discuss multisection radiography.
| . 4+6=10
BNl & 2. 2R TAAMICH! fern | I

| O AF TICE DA I

(c) Write the.basic principle of MRI.
Discuss different imaging methods.

| | 2+8=10
MRI 3 Jeiirecs! ot | RfSa Tefer aforr
HICeADA F9
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(d) Write short nofes on : . 5+5=10"
| 53 Corl fat ¢ )
| () Radiation hazard
- iR Rem
(i) Nuclear energy level

fFelen «ife @3

~(e) Define radipactivity. State and explain
the law.of radioactivity. 2+8=10

coofETer # | coufETor At FiR
I TN |

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

a,ﬁmﬁf*ﬂﬁﬂaﬂﬁﬁ@msaﬁﬁm
FoER G0 ? SRS (ouimTeR” WiEE Wl
mmﬁm -
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OPTION-G

( Renewable Energy and Energy Harvestmg )

Paper : PHY-SE-4074

1. Answer the following queStions 3 1x4=4

oo o] e A ¢

(a)

(b)

(o)

(d)

What is solar distillation process ?
CTR #fod- simfo &2

Green plants convert solar energy into

chemical energy by means of
(FIZZ in the blank)

AT | ( sz??? 12 f:ﬁ'aﬁr)
Write two characteristics of photovoltaic
system.

ﬁ’wﬁﬁﬁwﬁ zﬁrm feral |

What do you mean by ocean energy
potential ? -

w%wwﬁmeq@v'

2. Answer the following questions : 2x3=6

'—cﬁam%@:aﬁt"

(@)

‘Write down the differences between the
convensional and non-convensional
energies. '
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| ERINE Wi SIS W Wers A
LIRS REEIT . '

(b)) Why is coal a non-renewable energy
source ? Mention an adverse effect of
coal. W

' el B Wb SRSl WifeR T ? AR
- @l afsgE dor TER |

(0 What do you mean by primary,
- secondary and suplimentary energy
sources ?

T, N SR 2Af€e e T I B
e |

3. Write short notes on : (any two) 5x2=10
oY R Rl 8 (R BB |
(a) Biochemical conversion
TSRS A
(b) Solar pond
- GTR 733

(c) Ocean thermal energy
A ot W
(d) Geothermal resources

GO AW
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4. Answer any three questions : 10x3=30
. oeR i ol o eR s

(a) What is wave energy system ? How does
it work ? Discuss various types of wave
energy system. (at least three) -

2+2+6=10-

STl ¥ wF 2 3 (@S BN w2 [ew
AR wees e oEg .[RIT =m0
(FCNG [SA51)

(b) What is photovoltam system ? What is
the difference between photovoltaxc
panel and solar panel ? Describe the
arrangement of components of a
- photovoltaic system. 2+3+5=10

To O DIET Aafe [F? T6 S 0IET T WS

- (TR T e {126 32 F5 S 01 imfod
ffSn s FeE 0 =01

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

down the primary characteristics of

waves. Discuss three types of waves
with examples. 2+3+5=10

aﬂqﬁﬁﬁqm?waﬂawmmu
-f\‘wﬁm w18l TUIRRHE Qe F_A1
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(d) Discuss various hydropower resources.
What are the environmental impact of

hydropower sources ? 7+3=10
t?ef;vewwmyaﬁhwaemﬁmﬁwam|ﬁﬁ@vﬁ
a@oigs Gepife G oer fF2

(e) What is piezoelectric effect ? Describe
the mechanism of piezoelectric effect.
Explam the uses of piezoelectric effect.

2+4+4=10
ﬁ%ﬁﬁ“@@f%ﬁﬁ‘ﬁﬁ%ﬁﬁ%ﬂﬁ”eﬁﬁ¥$ﬁ—eﬁ
aﬁfﬂﬂﬂﬁiaﬁﬁraﬁﬁlfﬂamg ta{fLﬁ GIOIEE

REATZ, AN 5 |

() What do you mean by sustainable
development ? How does the
environment affect sustainable
development ? Discuss its major .
problems. ' 2+5+3=10

TN e e [ @y I T
8HTT AR UOR (P2 LT A4
FHAANAYR. DA 31 | '
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