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PHYSICS

( Skill Enhancement Course)
Answer the Questions from any one Option..

: OPTION-A
( Basic Instrumentation Skills)
Paper : PHY-SE-4014
OPTION-B
(Research and Technical Writing)
PHY- SE-4024

: OPTION-C
( Domestic and Industrial Electrical Wiring )
Paper : PHY-SE-4034
OPTION-D
{ Photoshop )
Paper : PHY-SE-4044
OPTION-F
( Radiation Safety)
Paper : PHY-SE-4064
OPTION-G .
( Renewable Energy and Energy Harvesting )
Paper : PHY-SE-4074

Full Marks : 50
Time : Two hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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OPTION-A

( Basic Instrumentation Skills)

Paper : PHY SE=40ilid

1. Answer the following questions : 1x4=4
oo TR Tl il e
(a) 1If two meters A and B require 35mA

and 47 mA respectively to give full scale
deflection, then ;

M 4 w1 B FHR TR, il (R Ry

g4t @ 35mA S 47mA e W,

AT

(i) A is less sensitive

A TN AL

(i) B is less sensitive

B & AW 5

(iii) Both A and B are equally sensitive

A Si% B Y0 I AT

(iv) relative sensitivity cannot be

decided
S ARl [T Fa @RifE

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

(b) A sine wave has a frequency 50 Hz. Its

(¢)

angular frequency in radian/second is
(Fill in the blank}

G B G RCR G| FRIE 50 Hz, 3 (1A
TS @O/ (PYS BT |
(3T 12 25 F91)

i) 50/

@) 50/2nm

(i) 507
(iv) 1007

Digital voltmeters can be used to
measure :

& g oo oo e 1 = ¢
(1) voitage .
Teg
(i) force
Gl
(iii) current
AL
(iv) resistance

S]]
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(d) Systematic errors are ' (b) Define accuracy and precision of o

A2 [59S PN 2 : ' ~ measuring instrument.
(i) . instrumental errors = - G e P e ) Bt Aol W% Y \9\‘33
gL g | zeal i |
(i) environmental errors : ! (c) State the difference between resolution
AR oo and sensitivity of a measuring
(tij) observational errors ' e
AT T 7 qG! (AN @ TG YA R =
b ‘ SR ETOR AA1FTCE! forll |
(iv) All of the above
_@W G : ‘ | 3. Answer any two of the followmg questions :
5x2=10
2. Answer the following questions : 2x3=6 '
O Bl ro 7 Ru S IO BE | B
oS Rl e T fi g i 20y ,
(@) Draw the block diagram of a pulse
; 174 e
_{a) The resistance R:T’ generator and_mentlon its three
: requirements.
here V — 15 ' '
where (100£5) volt and | HETS (CEEIE <BIF ’J@fl;_ wifs o oo
I =(10£02) ampere. 4 ‘ | cicoivesiss
Find th ' i
e Sl ; ] (b) Explain the working of a digital storage
(Y R=K, T’'® V:(IOOiS) volt % ; oscilloscope (DSO) with a neat block
! - . diagram. . o
I=(10£02)ampere. oifemia «efbas FerRre fCfads AT
R-S *oddl T e 29 Tlened | . ] e TRIo A5 FRGART I B4 |
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(c) Draw the block diagram of a Q meter
and explain its working principle.

Q bR o= mﬁawmiﬂm@mﬁ
<G <p |
(d) (i Define power factor in an LCR
circuit 1
1. 5. . a—fﬁxﬂﬁﬁ'w (3T TRGI
il |
(i) 2sin (100t)
b U
e
01H C
| N [T
Figure.

The power factor of the circuit in

1
the above figure is 75 Find the {
capacitance (C) of the circuit in
microfarad (yF). 4 ‘

1
9o oo TE1 BIF /1 (F3 5

| TSGR 4 (C) T TS (uF)
Tierear) ' _ | 1
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Answer ahy three of the following

questions : 10x3=30
GRS f&mm fefor ema %@a S K

(@)

(b)

(i) Draw the block diagram of a CRO
and explain the functions of each
components of cathode-ray tube.
: 4+4=8
f5. oI, . GO Qe S o U6
(% OB ACSRACB! S FfwISTo! 0t
90|

(ii) Write down the use of electron gun
in. a:CRO. 2

5. Wi, . b1 ZeRGe 2l 9 ol |

Explain the working of an AC millivolt-

meter with a neat block diagram. Write

down its applications and limitations.
6+2+2=10

sifamiq Aebay AZe RTe] fifere=oiitR «biT
PIEieNET VLT T | ©OF AT S FEREOR
faaca fevan | |
(i) Describe the functioning of a signal
generation with a block diagram.
5
Jefoqq TYIT MTO TeAME AR
PP 29T 40 |
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(i) How can a sine and SAtiale Wave (i) Mention the safety precautions of
be generated using signal DMM. 3
generator ? S
_ ToiEhe mﬁ?ﬁ%\m M ARgESIEN
(O GRS AR T GBI b i cig
J5f B0l (S B IR A1 2
: : : 5
(d) (i) Explain the working of a function U What' > e} exironievolimeten (EV) ¢
Mention its uses. 1+2=3.
‘ generator with a neat block ;
diagram. 8 FETRG SEGREE & 2 BN 99gT T
JfRmE defbem wrEe TRE (SEEES Sl
BT FreiET R 9 | (i) Explain the working principle of
i ; : . i EV. Write down the advantages of
) Wihiatiis the laasic difference Y. She7
between a signal generator and an e oy i
oscillator ? 2 LCETRG STLNDINE FIRGECET! LM 5 |
FFS (ST W TS e | 3@‘1?@3 SOOI ARAEE fora |
G =liefy & 2
(e) (i) Describe the working principle of
 a digital multimeter (DMM) with a
block diagram. 5
Jafbae 7Eme fTfenss NFGRtR @oe
SRR 901 35 |
(i) What are the two factors affecting
the accuracy of a DMM ? 2
Tfeber WFGRIGRE Wb Ffiet Fes 711
35 ot & & ¢
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‘ OPTION-B
(Research and Technical Writing)
- PHY-SE-4024

1. Answer the following guestions :. 1x4=4

fa) What do you mean by referencing?-

(b) What is the syntax to display special-‘

characters in LaTeX ?

(c) Name the two chart design tools in MS
EXCEL. |

(d) Why 'is bibliography necessary in a
scientific report ? '

Answer the following questions : 2x3=6

o

(a) What is the need of a scientific word
processor ?

(b) Give the syhtax to specify paper type
and font size in LaTeX.

(c) What are macros in MS EXCEL ?
3. Answer any two questions from the
following : , : 5x2=10

(@) Name two types of report. What is their
diiference 2 1+4=5

{b) How will you prepare an input file for
- LaTeX compiling ?

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

|

(c) What do you understand by MS EXCEL
- functions ? Name any two. 3+2=5

(d) How will you create and customize
graphs in ORIGIN ? e 2+8=5
Answer any three questions : 10x3=30
() What are the 5C’s in a scientific report?

(b)

(c)

(d)

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

Discuss the relative importance of 5C’s
in case of journal article and thesis
writing. 4+6=10

Discuss in detail different steps in
preparing a technical report.

What is LaTeX? Give some of its
features. Write some benefits of using
LaTeX. ; 2+4+4=10

Write a program in LaTeX to create a
(3x3) matrix environment and a tabular
environment having 4 rows and
4 columns. ' 5+5=10

Give the syntax of the five types of
COUNT functions in MS EXCEL.

What is ORIGIN software used for?
What are its advantages over MS
EXCEL? How do you generate data
from a graph in ORIGIN ? How do you
scale a graph in ORIGIN ?

S 2+3+3+2=10

L1




OPTION-C
( Domestic and Industrial Electrical Wiring)
& Bapeni i PHY SB: 4034

1. Answer the following questions very briefly :

1x4=4
OO TN W By T fual 5 |
(i) Write one difference between MCB and
BElCR

MCB ®11%: ELCB 3 W%® 6! #1945y 72|

() Draw the electrical symbols of a smoke
detector as per BIS code.
BIS (%9 TS CARF U053 Bt |
b i | :

(iii) Write the relation between line and
phase voltage in case of star connection.

SIS AR CFaS i OIS (TG SEeH
TS T 72l |

fiv) In the plate earthing system, write the
dimension of the copper plate used.

(25 ofsl AT AelfeTTS, RS OIS (259 Wil
feralt |
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»

Answer the following questions briefly :

OoT eEICARE 5y U frdl ¢

(1

(1)

(iii)

QOutline the method of node voltages to
analyze DC sourced circuits.

T Terre] I8! Resed SR (8 Sroes
“ato S T |
Give one example each of single phase

and three phase alternating current
source.

GBI (37 i Tofeivl rey ARSI Rige Teom
it TrizEe WAl |

Define low-gauge and high-gauge
conduit.

fef5-51er o Too-o1e FALRGS H<@ forall |

Answer the following questions : (any two)

5x2=4

Wil 2xicaies Tey wat ¢ (ﬁmm 7o1)

(1)

What is ladder diagram ? Write two
applications of ladder diagram. Why is
[adider  diagram used for PLC
programing ? 1+2+2=5
epefl w3l b 2 Sr<ieTl TSI ol efcis! feiei | et
elalifiis Al e o 6 s 9 = ?
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(1)

(Gii)

()

Write down four different types of wiring

system. Briefly explain the casing
capping wiring. 2+3=5

SIG1 Rfon eRe gl doen Bl ceibe

EPPIR TRIRE BT I 4

Outline the purpose of earthing. Write
different types of earthing and explain
the procedure.

Bl TR Sy wife &9 | Ao ee ofil
el e e e ef et i s
What is subcircuiting ? Write the

procedure - lof 'domestic @ wiring
estimation. 1+4=5

Toien] 5 2 ==t iR sl =19 e e

Answer the following questions elaborately :

(any three)
o eI [ekeid e il ¢ (e fofAnr) |

()

10x3=30

Draw the wiring diagram of light and
fan from separate switches. Discuss -

about 4-way TPN distribution board.
. 6+4=10

ﬁ%lﬁﬁ"’@@ﬁﬁw (T IR

il | 4-9127 B Read @mﬁmw
|
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1+1-+-3=6 8

(ii) What is staircase wiring? With

(iii)

(1v)

3 (Sem~4/CBCS) PHY §E |

appropriate circuit diagram discuss its -
working. 1+4+5=10

o5 s & 2 %ﬂ—ﬁww?@ﬁ
S a0 iEna <1 |

Consider following residential plan:
(a) Two bed rooms of size 4m x 4m
(b) One kitchen of size 3m x 3m
(c) One hall of size Smx*5m
Estimate the total lighting load. Draw

the electrical wiring layout for this
residential plan. 5+5=10

i SRR siEws=E [ 59 8
(@) 48 x4F e 950 93F ol
(b) 3Tl x 3T =T 61 AT
(c) 5T x 5% =g b 2

39 (7151 @IS Sl 11 | 92 SRIPRE SR
alca capfos TR Rpe okes 541

What are the basic types of estimates ?
Describe the square foot estimate.
Outline the differences between direct
cost and indirect cost. 1+5+4=10

Sl T SREE & 2 390308 e
Al 9| 2O [I TR AREE JIE G
AAlefairan il |
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)

Define electrical schematics. Briefly
explain how to read circuit schematic.
Draw the schematic symbols of DPDT
1+5+2+2=10

o SRR e | ) SRS

switch and a relay.

Answer the following :

OPTION-D
( Photoshop ) ‘
Paper : PHY-SE - 4044

1x4=4

AEE A5 e 5‘%2215 i | R (i) gll:lit does the cplor mode RGB stand
p2> W% R sff¥afare oz il (ii) To create a new file in Photoshop what

(vi) Write short notes of the following : drop-down menu is g
__ 5+5=10 (i) Which file format in Photoshop
(a) Selection and design of domestic supports transparency of background ?
wiring scheme (iv) Shortcut key to open a new file in

(b) Power circuit

ARReERe 55 GR B4l 3
() TS0 AARF IEH o= Toiz
(b) “RR BIFG

Photoshop is Ctrl +

(Fill in the blank)

Answer any three of the following

(uestions :

(1)
(1)
(ii1)

2x3=06
What are basic terms in Photoshop ?
What is a Gaussian blur?

How does Red Eye tool work ?

(iv) What is a Grayscale mode ?
(v) What is Clone tool ?
(vi) What is the use of Pen tool ?
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10x3=30

(i} Discuss Photoshop in your own word.

questions : -

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

(i) How do you organize iayers in
Photoshop ? What tool you can' use to
combine images ?

(iv) -Define what the meaning of a path in |

Adobe Photoshop CC is.

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

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

OPTION-F

3. Answer any two the foI—Iowing questions : (Radiation Safety)
: w0 Paper : PHY-SE-4064
() How will you access Hidden tools in _
Adobe Photoshop ? Answer- the following questions : 1x4=4
(i) Briefly write the process of duphcate a T e Saa o
layer in Photoshop ¥ =
(i) What are the differences between PSB @ Wr1te‘t.he il o m bl
(Photoshop Big) and PSD (Photoshop ALI-S 55l Fieh! 1 |
Document) ? : : >
(b) What do you mean by mass numbper ? .
(iv) How can you reduce noise in an image ? : :
L sl Jlemee 6 gl 2
4. Answer any three of the following

(c) Write the SI unit of specific activity.
Wil (oREaeE SI @3 |

(d) What is artificial radioactivity ?

Flaw cosfETel ¢ 2

Answer the following questions : 2%x3=6

wers iRl e T 4 8

(@) What do you mean by radiation flux ?
fifae wifearg e & 9o 2

(b) Write the basic principle of magnetic
resonance imaging. :

pEPI Sl ARSI et et ferdt
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(¢) Write two properties of X-rays.

g IRE 757 4 Rl

3. Answer any two of the following questions :
5x2=10

UG ﬁmmmm%mw

(a) What is radiation hazard and what are -
_different types of safety measurement-

for this hazards?

fafeqe Rom & 72 @3 [om o=een ﬁﬂw .

AeForm & & 2

(b) What do you mean by electromagnetic
- spectrum ? Establish the relationship
among wavelength, frequency and
energy. 2=

Ry aam 29 g & gal ¢ et
FORRE W% *feF NGT TG Foi 9|
(c) Discuss the concepts of half-life period.

GG FeT Q=N TN SCETs 41

(d) -One gram of ?2°Ra has an activ.ity of
approximately one curie (Ci). Determine
the half-life of 22°Ra.

G 9l 226Rq I HAfwHel 1 Ti% (curie) (e
226 PG q TEG [ BieT el bl
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Answer any three of the following
questions : 10%3=30

wHd i fofabr owe Ty o4 ¢

()

(b)

Define radioactivity. Discuss the
interactions of gamma ray and charged
particles with matter. 2+ (d44)=10

(oeEEel e ol | o <R o wifFe
B PWde TS (@FEWE G FE A
a4 | :

Discuss the production of X-rays and
explain the distribution of X-rays in
Ntece, - 5+5=10

A A4 TesvRe A e Bl o
Mol e A FoRe T iR 10

Discuss the image contrast and bio-
effects of MRI. What do you mean by
Acounting statistics and errors in
counting ? 5+5=10"
MIRI e ey Ca#if4er (image contrast)
Wil Cerfae eletae R ST B | SRR
afefel] Wit et @0 gferst & 3o pram 100
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(d) State the inverse square law. What is

mass stopping power? Explain ~

radiation weighting factors and tissue

- weighting factors. 2+2+(3+3)=10 -

fRo1Se sracst ol | o9 R ==l WE &
T 7 IR T SR . T A Sl
feaca =it 34 |

What is tomography? Discuss the
radiation hazards of tomographic

machine and its safety measurement
to be followed. 2+(4+4)=10

TR & 2 GEARR 999 S (291 [ Rem

R BF A 579N HLTOIE R S
<41 | '

Write short notes on: {(any two)

: , 5x2=10
53 (Gl 7l ¢ (R wb)
(i) Compute tomography
2 ThIY GHalR
(ii) Types of nuclear radiations
oisy [Rissem e
(i) Linear energy transfer
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OPTION-G _
Renewable Energy and Energy Harvesting)
Paper : PHY-SE-4074

Answer the following questions :  1x4=4
wete 2t @??zl?ﬁ Tes Al ¢

(a) *What do you mean by supplementary
energy sources ?

ol =6 T e & 39 2
(b) What is solar pond ?
G A4S 6 2

(f-) Which of the following is not an
example of biomass energy source ?

wold (PICe] (T *Ife TeA A% ¢
(i) Atomic energy (sl *ife)
(i) Coal ()
(iii) Wood (F15)
(iv) Gobar gas (C3IKS (512)
(d) Fill in the blank:

@) P91 o7 78
Sardar Sarovar Dam 1s on river.
R E AT Flﬁ o S % 9 |
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2. Answer the following questions :' . 2%3=6
I SEEE Ted fedl 2

(@) What do you mean by biochemical
. conservation ?

(oI Al Tt & @ 2

(b) Write down the difference between wind
energy and tidal energy. -
Y «ife W w2l wfe 2Nef

(c) - What are the need of renewable energy

system ?

T s el F 2

3. Write short notes on : {any two) 5x2=10

2! COIel 7411 3 (Rie=pieanr w61

" (a) Biogas generation
tE T

| (b) Solar distillaticjh

GTIS #Ares
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(¢) Hydropower resources
Gepe(fe Foom
IEERRIezoelcctric effect

fore gl ooRm

4. Answer any three questions : 10x3=30

Wi fgeizen [l eae Tel 11 8

() Define renewable and non-renewable
energy sources. Discuss the primary
non-renewable resources. Write the
adverse effect of coal. 2+6+2=10

Sl S BRI *Ifes T kel |
3l ST R AT AT SIEIS ) | e
gfeas eeE o '

(b) What are the purposes of energy
harvesting ? Explain the working
principle of energy harvesting. Write the
recent applications of electromagnetic
energy harvesting. 2+5+3=10

w(fie e 5 SR R S 2 =i vcae
Yl anen 9 RpepER i wife Raws
qragAEcaE v
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() Define wave. What are the five
- characteristics of wave ? What .is the

(c) What do you mean by nuclear fission
source of wave energy? How does a

and fusion? Why is fusion called

thermonuclear reaction? Explain wave ALl ok e

thermonuclear reactions in stars. W AR forl | wRa AT ARSI
2+1+7=10 & 2 ol *6T T & 2 wReel RS B

o Rem o T]eee e & 3@ ol

e e R orieis Riew Qe 2 | '

THqo Wbl WO R i 9 |

(d) Write about the machine used in wind
turbines » Explain ithe snrocess 'of
production of wind power. Discuss the
process of production of electricity by
wind mills. , 2+4+4=10

ToiR DiRaiETe TRRE 2l @b TEew f
TOI2 5] G 7@ i<l 41 | 912 fee
& Wy [Mge *ife Teom S bl S |

(e} What is the basic principle of photo-
voltaic cell ? Write the components used
in photovoltaic cell and explain each
component. Draw a circuit connection
with this components. Explain the
problems with photovoltaic cells.

1:&+2+0=10

0 SIS (PIFS 3T AINCh! 12l | 266 &I
(TS TR @R SRR 7 S Afen!
DI Q=0 =9 | QEW\W G| &ﬂﬁ ﬁ e
39 | 6 SEHIEP (I AR S5 1 |
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