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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 ‘
- o OPTION-D
o ' (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
Jull niarks for the questions.

Answer either in English or in Assamese.
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OPTION-A

(Basic Instrumentation Skills) (b) A sine wave has a frequency 50 Hz. Its
Paper : PHY-SE-4014 angular frequency in radian/second is
' | : (Fill in the blank)
il ' Answer the following questions : [xd=4; @Bl 513 wHRoT FEIF 50 Hz, 3019 Sifs
OoTd HEPTRY e frdl g | IS [ICAN/ (PeS 7] 1
. (3Tl 1% 97 F1)
() If two meters A and B require 35mA S '
- and 47 mA respectively to give full scale 0 4
deflection, then () S0/2xm
It A S B bR pom i czem Rl (i) S50m
I P 35mA W% 47mA AESH =, : (iv) 1007
(ACTAY]
‘(i) A is less sensitive ' () Digital voltmeters can be used to
: ‘ ‘measure
A TN AT _ :
: [ - & gfete Biass oot 99 29 P91 27 ¢
() B is less sensitive _ )L voltage
B I W - fen
(i) Both A and B are equally sensitive () force
A SIS B YIB! AN AL 16T A

| | (i) current
(iv) - relative sensitivity cannot be

decided ‘ - TR
Sitoifes ATl R o R (iv) resistance
Sy
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d i 2
(d) _Systematic errors are (b) Define accuracy and precision of a

7@ fosre TEER T measuring instrument.
(). instrumental errors | @Bl (GRS Aol S HYoeR
T g | ‘ wgee] ol |
(i) environmental errors | (c) State the difference between resolution
| tamisre S5 ' and ‘sensitivity -of a measuring
(it} observational errors | instrument.
AT oo o1 (ST (ARl TEF oSl (AL e
. (iv) All of the above , B M) : Ll
6 - £ 3 . .
A AP ' 3. Answer any two of the following questions :
2. Answer the following questions : 2x3=6 ‘ _ ‘ 5x2=‘10
oS Rl eEPTIRe Oed Wl ¢ 1 R Rt
. ‘ v ' l (a@) Draw the block diagram of a pulse
(a) The resistance R = = generator and mention its three
requirements.
here V =(100£35) volt and ; :
¥ ( ) | PETR (G0N b Asa <ife ©iF foFbI
IL=(10+02)ampere. | AT S T4 |
Find the percentage error in R. | : _ :
__ | (b} Explain the working of a digital storage
L R:K, 7’9 V:(IOO:‘::S) volt < -oscilloscope (DSO) with a neat block
I diagram. '
I=(10£02)ampere. | AfwR Yebas e s A
R-® *ea] oo T 27 T e TR B TGN i |
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(¢) Draw the block diagram of a Q meter
and explain its working principle.

Q oI o Aeiba S O 3AF FreET

i <=4l |
(d) (i) Define power factor in an LCR
circuit. ' 1
1. 5. W1, TET B AR (F5H T
W | :
(i) ;
stm (100’i|
Figure

The power factor of the circuit in

' 1
the above figure is ok Find the

capacitance (C) of the circuit in

microfarad (uF). 4%

@59 HI® T8 IO #IR (75 %

TETBR 47T (C) T3 e (uF)

Tlered)
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4. Answer any three of the following

questions : 10x3=30 -

.‘mﬁzwmﬁﬁﬁmhw

(@) (i) Draw the block diagram of a CRO
‘ and explain the functions of each
components of cathode-ray tube.
4+4=8
. =i, . GO Wefo i wiw @2
(T TOT ACoRTH! SIgeics SIS 1=t
Bl
(i) Write down the use of electron gun
N CRESNS 2
5. SR 7. «Bix S5 oiee 9T Bl |

(b) Explain the working of an AC millivolt-
meter with a neat block diagram. Write
down its applications and limitations.

‘ 6+2+2=10
/(TSI VT T #IRS| fifFTe=6RoR R
ST I 9 | O A i TR
faca fodii|

(c) (i) Describe the functioning of a signal
generation with a block diagram.
)

JefbTq TS WFe Tesivs G5
I 26l |
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()

( f?) (@)
(i)
@ G
(i)

How can a sine and square wave
be generated using signal
generator ? S

IRCTS BAMS TS TS <51 BIZA W=
9ol T (A A R AR 2

Explain the working of a function

generator with a neat block.

diagram, 3
JFFE Aebal oo Tiew (SAES
BT RO I 9 |

What is the basic difference

between a signal generator and an

oscillator? 2

MCFO  (TCACE09 i (MieTas Ao

cTifere Ny & 2

Describe the working principle of
a digital multimeter (DMM) with a
block diagram. ‘ 5

Jefpay FETe fGfese MFGHE0N bR
Prfyeeler) ol 0|

What are the two factors affecting

the accuracy of a DMM ? 2
Roferset MFGRGA B ool ST Ft
Fige vo!l & 6 2
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(iii) Mention the safety precautions of

G

(@)

DMM. . - 3

fSfeee NIFoRbIRT FRiem ARGeIEE
T T

What is electronic voltmeter (EV) ?
Mention its uses. S0 =3

FETRE ©B0E [ 2 30 9N B

I

Explain the working principle of |
EV. Write down the advantages of
EV. S+2=7

TG SO el it <= |

ETRG SEObRE AR &R
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OPTION-B

(Research and Technical Writing)
PHY- SE-4024

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

| (@) What do you mean by referencing ?

(b) Whé_t is the syntax to display special

characters in LaTeX ?

- (¢) Name the two chart déé;ign tools in MS
EXCEL. ' '

(d) Why is bibliography necessary in a
scientific report ?
2. Answer the following questions : 2%3=6

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

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

(c) What are macros in MS EXCEL?

Answer any two questions from the
following ; 5x2=10
(a) " Name two types of report. What is their

difference ? 1+4=5

(b) How will you prepare an input file for

LaTeX compiling ?

} Sem-4/CBCS) PHY SE 1/2/3/4/67/G 10

4.

()

(@)

What do you understand by MS EXCEL
functions ? Name any two. 3+2=95

How will you create and customize
graphs in ORIGIN ? 04+3=5

Answer any three questions : 10x3=30

(@)

(b)

()

@

(e)
; COUNT functions in MS EXCEL.

What are the 5C’s in a scientific report?
Discuss the relative importance of SC’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=10C

Write a program in LaTeX to create a
(3% 3) matrix environment and a tabular

environment having 4 rows and
4 columns. 5+5=10

Give the syntax of the five types of

What is ORIGIN software used for 2
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 ?

2+3+3+2=10

3 (Sem-+4/CBCS) PHY SE 12/3/4/6/7/6 11 Contd.




OPTION-C

( Domestic and Industrial Electrical Wiring )

e

()

(@)

(i)

(iv)

Paper : PHY-SE-4034

Answer the following questions very briefly :

: 1x4=4
IS oIS 53 T W ¢

Write one difference between MCB and
"ELCB.

MCB @iis: ELCB ¥ et &bl i<y f11 |

Draw the electrical symbols of a smoke

detector as per BIS code.

BIS (FICS O (A fTHH @R @i
oz Sl |

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

S ALAE (IS FAle iR (TG S0E
e A2 vl |

In the plate earthing system, write the
dimension of the copper plate used.
(25 Bfsl A et o, AT ©E GIERIE]
ferll | '
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2. Answer the following questions briefly :

O YHTARS 5y Ol Al ¢

(i) Outline the method of node voltages to
analyze DC sourced circuits.

S SoR©! To1 [Heaige SR (@S ST
e T |

(i) Give one example each of single phase
and three phase alternating current
SOUECEN |

DI (3] 1S B! 2rey AR IeT e T
OICE Tuisel fi |

() Define low-gauge and high-gauge
conduit. i

-9 IR To-ofer U5 @l el |

3. Answer the following questions : (any two)

: : 5x2=4 -

O SRERS Sed R ¢ (Riepieat 7ht)

(i) What is ladder diagram? Write two
applications of ladder diagram. Why is
ladder diagram used for PLC-
programing.? 1+2+2=5
S Tl & 2 SrdeT] SIS v eics ot | Piees
221 AR T T T e w9 = o
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(i) Write down four different types of wiring
- system Briefly explam the casing

- capping wiring. : ' 2+3=5
i R e mIRe e Bt G
S oot TRIRR Bee It A

(i) Outline the purpose of earthing. Write
' “different types of earthing and explain

the procedure.. - ~ . . 1+143=5

ﬁ\mﬁﬁmﬁmwa@nmwwn

* estimation. ‘ o 14+4=5

.+ (any three) 10><3 30
o e i e i s (Aot )

(i) Draw the wiring dlagram of hght and
- fan from separate switches. Discuss
' about 4-way TPN distribution board.

@mmcmmmw\aw

vsrmm sjeg fBfiam e m@ﬁmmw_ B

391
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-(iv) What is subcircuiting ? Write- the:
procedure of domest1c ‘wiring

| RSN szmﬁ mws_@m%ﬂn

| 4. Answer the followmg questions elaborately :

6+4=10 .

- (1Y)

(i)

What is stalrcase W1r1ng‘> Wlth

appropriate c1rcu1t diagram discuss its:

- working. - . 1+4+45=10

BR amie ﬁ?%ﬁ{‘a—ﬁﬁwtﬂriﬂﬁ
WWWWI :

Cons1der followmg res1de;itial plan:

(a) Two bed rooms of size 4mx4m .

(b) One kitchen of size 3m* 3m

- (c) One hall of size 5Smx5m

' 'Estlmate the total lighting load. Draw

the "electrical wiring layout for this

residential- plan. - 5+5=10 -

WWW%@WW*’
(@ afxafu wieies 751 WM Gt

| (v) 3 x 3. ST GO AT

(iv).

() 5T x5 =R @bt =

ﬁcﬂmmﬂwaﬁn@wﬁwﬁwxﬁ
AR @Pfes TR Rt sk /41

What are the basic types of estimates ?.
Describe the square foot estimate. .
Outline the differences between direct
cost and indirect cost. 145+4=10

SRR (NS SRER & 2 35(ghe wee™
T | AOTF T T ARF JIQ WS
s I |
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(v) Define electrical ‘schematics, Brlet'ly'

expla_ln how to read circuit schematic.

. Draw the schematic symbols of DPDT

switch and a relay..

(vi)

‘Write short notes of the followmg
9+5=10

: (a) Selectlon and design of domestlc

wiring scheme

- (b) Power circuit

AR 53 (o B

() Wwﬁ"awﬁm%@iﬂ

(b) vnaﬁm%s
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1+5+2+2=10 -

s o s TR e
Wﬁfﬁamﬁm wﬂnwnf%f‘q@ﬁ

_Answer the following :

@

(i)

(i)

(iv)

OPTION-D

( Photoshop )
Paper : PHY- SE-4044
| 1x4=4
What does the color mode RGB stand 3

for?

To create a new file in Photoshop what
drop-down menu is used ?

Whlch file format in Photoshop '
supports transparency of background ?

Shortcut - key to open a New file in .
Photoshop is Ctrl +

(Pl in the blank)

Answer any three of -the followmg

~ questions:

i)
(it)
(i)
(iv)
(v)
(vi)

_'2"36

What are basic terms in Photoshop'?

"What 1s a Gaussian blur ?

How does Red Eye tool work ?

What is a Grayscale mode ?
S

What is Clone tool ?

What is the use of Pen tool ?
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3.

Answer" any two the followmg questions :
. 5x2=10

i) _How will .you access Hidden tools 1n

~ Adobe Photoshop ?

() Briefly'write the process of duplicate a

- layer i in Photoshop

- (iii) What are the differences between PSB

- (Photoshop Big) - and PSD (Photoshop
: Document) ?

: (w) How can you reduce no1se in an unage ?

Answer any three of the follow1ng

' quest10ns o . 10><3-30

(i) Discuss Photoshop in your own word.

i) Explain the use of Marquee tool in -

toolbox of Photoshop.

:(iii) How do you organ'i'ze layers in

Photoshop ? What tool you can use to
combine. images ?

(iv) Define what the meanlng of a path in
-Adobe Photoshop CC is.

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

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

—
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OPTION-F
(Radiation Safety ).
Paper : PHY-SE-4064
1. AnsWer the following questions D 1x4=4"
(a) Wnte the full form of ALI
ALIS Sl'“'Pff FHoACH! ﬁw )
éb) What do you mean by mass number'>

W\W{fﬁﬁﬁ?@? )

(¢) Write the SI unit. of spec1ﬁc activity.

. mqfeasc—@fv‘g:ma&mml

(d) What is artificial radloacnwty?

e confipmet ¢

- 2. Answer thefollowing ouestions i 2x3=6

(@) What do you mean by radiation flux ?
R i IR B 3o 2

. (b) Write the basic principle of magnetlc
resonance imaging.

WWWWWWI
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(c) Write two properties of X-rays.
G IR 757 o foral |

3. Answer any two of the following questions :
S5x2=10

o [RICPIC 75T 2 BT 1 8

(a) What is radiation hazard and what are

different types of safety measurement
for this hazards ?

fif5ad Rom @ 2 92 [ e e
TedorE 5 5 2

(b) What do you mean by electromagnetic-
spectrum ? Establish the relationship

among wavelength, frequency and-

energy. 2+3=5

Rgpam 3 e & 3@l 2 wareitnd,

T OIS *fET TS TF Fioid 791
(c) Discuss the concepts of half-life period.
THGRA FIT IFCll A SIS 41 |

(d) One gram of 22Ra has an activity of
approximately one curie (Ci). Determine
the half-life of 226Ra.

g &l 226Ra ¥ el 1 [ (curie) (e
226 Rq LG BieT el 741 |
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4. Answer any three of the following
questions : 10x3=30

S} fgpieel fofb! &%F Tes 4 8

(@) Define radioactivity. Discuss the
interactions of gamma ray and charged
particles with matter. (@)= 10N

ComERReR el ol | sl 3R o SiRe
TR 2MI] oI - (SR & T SN
SEUIE

(b) Discuss the production of X-rays and
explain the distribution of X-rays in
space. ? 5+5=10
G IR TeofvE R St 30 o
ﬂa}—wa@?ﬂﬁaﬁw quzéwwn

(c) Discuss the 1mage contrast and bio-
effects of MRI. What do you mean by
Acountmg statistics and €rrors in

counting ? 9+5=10
MRI ¥R AfolF t3siftey (image contrast)
S CFR 4SRRI <541 | ey
o W= 1R & ot & e gyt <
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(d) State the inverse square law. What is OPTION-G

mass stopping power? Explai - ' ;
7 racpati_on weighting factors andxgs‘;llg | | (Renewable Energy and Energy Har_-vestmg)
welghn e onS: 2+2+(3+3)=10 | paper : PHY-SE-4074
. ReISTe oot il | o9 Ram et Wi & | . 1. Answer the following questions : 1x4=4
el ?Zﬁﬂ;q%%wwmwm%ww | e 2% FR0R vl il ¢
%3@ | 4 5 :
e s Y (@) What do you mean by supplementary
(e) at is tomography ? Discuss the energy sources ?
radiation hazards of tomographic : & ;
 machine and its safety measurement AR «feq e e 1 o 2
to be foll - :
9 Belclones  2+@4+4)=10 , (b) What is solar pond ?
GEIIR & 2 GarRl T A9l (= Rl Rt | L . GTR A e
1< I AN 719l AR R v A e :
4t | : () Which of the following is not an
! e . example of biomass energy source ?
(f) Write short notes on: (any tw;,] ' ; o : oo CRRCD! TERE s B 7 ?
: T x2=10 i :
53 (oIl fa1it 8 Rz EET) e (i) Atomic energy (A &)
; ' : ' (i) Coal (%)
() Compute tomography - , | i) Wood (<19)
USRSl | - '
i) T 0 ! (iv) Gobar gas (CNFE (3R)
ypes of nuclear radiations | (d) Fill in th ‘blank
e Bk ill in the :
¢ A q'q o
(i) Linear energy transfer Q1 3% o 4 ¢
&R =i S Sardar Sarovar Dam is on river.
T AEeE (B - TS SRS |
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2: ' Answer the following questions : 2x3=6

TFH SHPe0Id Ued Al 8

(@) What do you mean by biochemical
conservation ?

WWQWQW%ﬁ?

(b) Write down the difference between wind
energy and tidal energy.

31y *ife SR w9gal *ifeq A9y Bt

(c) What are the need of renewable energy
~ system ?

,ﬁmﬂf—ﬁmﬁm%v

3. . Write short notes on : (any two) 5x2=10
53 (B8 il 8 (Rieeicant go1)
(a) Biogas generation
TRR Tl

(b) Solar distillation
(T #roe
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Hydropower resources

TG A=
(d) Piezoelectric effect
e @gfes ee™
Answer any three questions : 10x3=30

(@)

(b)

oo figpreal fofbr 2 Tl <1 g

Define renewable and non-renewable
energy sources. Discuss the primary

‘non-renewable resources. Write the

adverse effect of coal. 2+6+2=10

ST R ST T TN RS |
32 SRR T STRCE S I | AR

FFEE 2or & |

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

G FFoR 61 COrIEaR [ & 2 *ifs weams

W g 4 | %Q‘Gﬁﬂ “fe mm
%ﬂn .
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(c)

(d)

What do you mean by nuclear fission
and fusion? Why is fusion called
thermonuclear reaction? Explain
thermonuclear reactions in stars.

Pr = 1H0)

ﬁmmmﬂmﬁ{iﬁm%i@?
oy TREens o ol e @i 2
TFge 9] HoEd RIGAEE T 54 |

Write about the machine Li_sed in wind
turbines. Explain the process of
production of wind power. Discuss the
process of production of electricity by

 wind mills. 2+4+4=10

@)

oz GiRdIETe 2 @Rl oA HeR i
o o] BeAE “Iafe W T | o fHeET

& @ R *fE GeAR T SICEDAl 9|

. 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+5+2+2=10

@S TR (A TR T o= 2ot
x| I N | G2 SIHAITS (57 GfS T8} S
34l | 5 SOl (PIES AR ST 5 |
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Define wave. What are the five
characteristics of wave ? What is the
source of wave energy ? How does a

- wave device work ? 1+2+3+4=10

w20 el fordl | WA SAoo! LR (A
5 2 ool ¥ Tea & 2 wagsl WfZE iR
@EME T A 2 :
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