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PHYSICS

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

OPTION-A
{ Basic Instrumentatlon Skills )
Paper : PHY-SE-4014

' OPTION-B
(Research’ and Technical Writmg)
' PHY-SE-4024

OPTION-C :
( Domestic and Industrial Electrical Winng )
Paper : PHY-SE-4034
OPTION-D
( Photoshop )
Paper : PHY-SE-4044
. OPTION-F
(Radiation Safety)
Paper : PHY-SE-4064 -
OPTION-G

o Renewable Energy and Energy Harvestmg )
Paper PHY-SE-4074

Full Marks : 50
Time : Two hours

The figures in the margin indicate
Jull marks 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 S0.Hz. Its
Paper : PHY-SE-4014 - < gular frequency in radian/ second is

(lel in the blank}

aﬁs@—a\‘iﬁm"ﬁs 50 Hz. W Gﬁf%'
PRI @@ﬂﬁ/m@p‘sﬁﬁ ‘
NE éﬁ‘q@wv

1. Answer the following questions :. 1'.><4=4T 1

(@ If two meters A and B require 35mA o - o (;) |
- ) l

and 47 mA respectively to give full scale - 5(,)/”
deﬂectlon then (i) 50/2m.
zﬁAmBﬁm@wmcfmﬁgﬁ - (iii) SOm
WA T I5mA AR 47mA G T, | (iv) 1007

ACTAC)
(i) Ais less sérisitive
A T AN

() B is less sensitive

AWBWWWW |

(zv} relative sens1t1v1ty cannot be

(o)

- Digital voltmeters, can be used 'to _
. measure '

s gfRee fefensa —«%ﬁﬁ? JRA N ?
{i) voltage

| B NG| | Red
(iii) Both A and B are equally sensitive - - (i?) force
o

(iii) current

- decided GRIEY
A el Ry o (iv) resistance
€8]

(Sem-4/CBCS) PHY SE 1/2/3/4f6/7/G 2 ,
3 (Sem-4/CBCS) PHY SE 2/3j4/67/6 3 Contd.




- (d) Systematic errors are o { = (b) Define "accuracy and precision of a

NGNS TR T © B P ~ measuring instrument. .

{i) . instrumental errors - " | T B (S TR TE ATl WS ﬁ"l@‘ﬁ
AL | | S @l frat 1

| (i) environmental errors 1 (¢ State.the difference between resolution

RS g : : . and sensitivity of ‘a me'asuring

| .A instrument.
(iii) observational errors

. . I «qﬁ‘f@ﬂmmmwmmm
RIS .
- weeo - | vi\temfﬂﬁ—ﬁ onﬂ%ﬂz‘o‘t %fam -
(iv) All of the above , o
S AR ‘ - 3. Answer any two of the followmg questions :
' : : ' 5X2‘10
2. - Answer the following q i W
- _ questions: 2x3=6 :
oS fml ey S fit ¢ o Eﬁ A
| N _ , ) (a) Draw the block dlagram of a pulse
(a) - The resistance R:K, ' L : generator and mention its three
. _ requirements. '
where V=(1005)v0lt and = . - | o cotin dom wofa i or R
I=(10%02) ampere, z | STAITH BER |
Find the percentage error in R, B (b). Explain the working of a digital storage
It R=K . oscilloscope (DSO) with a neat block
7 IV V= (100+5) volt i< -l diagram.
I=(10£02)ampere. | oIfReIR Lo 512%— ﬁs%tﬁa UKk
| wfbe T GBI PR At |1
R- 1o T e 29 By
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(C) Draw the block dlagr.grr_l of a Q meter 4. ‘Answer any three of the following
-and explain its working principle.

T S questions: - 10%x3=30
Qﬁﬁ:;?amﬁawwiwﬁwﬁaﬁ : i—cﬁﬁmmf‘-ﬁﬁm%@www o

. ' | o | (a) (i)© Draw the block diagram of a CRO

@ () _ Define ‘power factor in an LCR - . . and explain the functions of each .
: circuit. -1 _ ' components of cathode-ray tube. '

aaﬁwﬁa%ﬁwcﬁ«ﬁ\w T | - 48

B T L ,ﬁwwaﬁawﬁ—wmm@

@ o henioon) | | - (OB AR SR G 1

) ‘ =
| , : (i) Write down the use of electron gun
. : 01H C : in a CRO : 2
10Q@ . (5 S .
_WM_ﬂiOUUm_| » - 5. ==, = aﬁﬁ?mzﬁfm ﬂmwﬁ’r«’m
: Figure ' : (b) .Explam the working of an AC millivolt-

meter with a neat block diagram. Write

The' power factor of the. circuit in . . e an
P ' down its apphcatlons and limitations. .

1 ,
the above figure is _\E Find the oravamio
| capacitance (C)' of the circuit in ' e anamwrﬁmﬂmm
microfarad (uF). . 4 ' R e
' R 1 | | (c) () Describe the functioning of a signal
GW boae 78qt IBiT “irarm T ﬁ I '~ generation with a block. diagram.
g o _ S
. TEANBR 4G (C
, (C) AT rITS (uF) . Qefbas TETe MEe Tesmw @R
Sfered) . IS 3T w |
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(i) < How can a‘sine and sql.i'are wave (iii) . Mentlon the safety precautlons of
_ be generated usmg signal DMM." 3
D : -
geperator?® -  Fofercoen AFORPRA ﬁatvm RO
TS BeANE I R b1 BiE T
'aﬁmﬁmﬁg@@ﬁa?ﬂﬁ? o _—
: ’ (i) What is electronic voltmeter (EV) ?
(d) (i) Explain the working of a function .Mention its uses. . 1+2=3
" ©  ‘generator w1th a neat. block
diagram. : 8 mw“ﬁﬁﬁs?www
N ‘ 40
AR Yehaq FyTe TRE (GRS _ . o
GBR FHLNT GG FA : (i) Explain the yvor ng principle o
o e . . EV. Write down the advantages of
(i) What is the basic difference EV.  5+2=7
Bz::{leaetr;raomgnal generator and a;. 3 . 5 “”"%ﬁ@ ' ?:ﬁﬁm" S
ALFS  (HCACIS - S W TS . | R
Cifere siiefm & 2
(e) .(i) Describe the working pr1nc1p1e of
. a digital multlmeter (DMM) with a
- block diagram. - T S
Yefbad TS fBfese NFHRGR GBR )
PG 391 3701
(i) What are the two factors affecting
the accuracy of a DMM? = 2
feferc= wifsfiitm «bie e g =i
FITF DI & e
. 3 pen-4fCBCY PYSELOIATG O Contd. -
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OPTION-B

(Research and Technical Writing)

1. Answer the following questions :

. (a}
(b)

()

(d)

(a)

"(b)
(c)

Answer any two questions from the
following : |

(a)

(b)

PHY-SE-4024 »
1x4=4
What do you mean by referencing? .

What is the syntax to display special
characters in LaTeX ?

'Name the two chart design tools in MS

EXCEL. . :

Why is bibliography necessary in a

scientific report ?

,Anév&{er the followir;g questions = | 2><3=6( :

What is ‘the need of a scientific word
processor ? '

Give the syntax to specify paper type

- and font size in LaTeX.

What are macros in MS EXCEL ?

5x2=10

Name two types of report. What is their
difference ? 1+4=5

‘How will you prepare an input file for

LaTeX compiling ?

3 (Sem-4/CBCS) PHY SE 1/2/3/4/67/G 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 ? 2+3=5

4. Answer any three ques"tions.: IOXB¥30

(@)

(b)

(c)

(d@)

“environment having 4 rows and’
' 5+5=10 -

‘ Give the syntax of the five types of

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

' writing.

‘What are the 5C’s in a scientific report?

Discuss the relative importance of 5C’s
in case of journal article and thesis
‘ 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
(3% 3) matrix environment and a tabular

4 columns.

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 ?
2+3+3+2=10

Contd.



OPTION—C

( Domestzc and Industnal Electrical Wiring)

Paper : PHY- SE-4034

. Answer the followmg questlons very brleﬂy

1x4=4

meﬁw%@ﬁm

o

(@)

(i'ii)'

- ()

Write one difference between MCB and

"ELCB.

MCB W.ELCBa m— Bt sty fora

Draw the electncal symbols of a smoke
. detector-as per BIS code. '

BIS @ﬂmﬂz—m%mﬂ%ﬁh@%
o el

Write the relation between line and

phase voltage in case of star connection.

OB ATAGT (FAS i3 < @T@w—‘s@q
o 7o ot |

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

feran

"3 (Sem-4/CBCS) PHY SE /25341676 12

ca%—ﬁﬂweiﬁm%ﬁ— S, ITTS O (257 Wil

' .12. V'Answer the following questlons bneﬂy

—eﬁm@mw%@aﬁm

(i) Ouitline the method of node Voltages to-
analyze DC sourced circuits.

o et 7o Reazd iR mwﬁm
oS T =W |
(i) Give one example each of single phase -

and' three phase altemating current
‘source

ot c&@wﬁﬁﬁi mﬂﬁa@%ﬁ@e%@ﬁ '
Bt Tuteme | '

(iti) Define low- gauge and hlgh gauge
" conduit.

ﬁﬁ-?l@ % %66-51@? wam el o

- 3. Answer the following questlons (any two)

| " 5x2=4
'WWWW (ﬁmmlfﬁ‘f) |

() What is ladder d1agram'~> Write two
applications of ladder diagram. Why is
ladder diagram wused for PLC
programing ? : 1+2+2=5
Tl 3 S 2 Sl s ot Al vt | Pige
el A T VN Rew qpes = = 2
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(i)

- (i)

(i)

Write down four different types of wiring
system. Brleﬂy explain the casing
capping wiring. . - 2+3=5

oivG! Rfew oog iR er«nﬁ“rf%{amcasfé\

| PR IRk Bt i 3w

Outline the purpose of earthlng Write
different types of earthing and explain
the procedure. 1+1+3=5

t?ﬁﬂwmmmwﬁr—aw—ﬁ
w\mﬁﬁmaﬁmmﬁmmmwn o

What is subcircuiting ? Write the

procedure of domestic wiring
estimation. . 1+4=5

TR ?m.wﬁaﬁwmeI

Answer the followmg questions elaborately

(any three)

10x3=30

Yo MR Resoie S it ¢ (R AR

()

Draw the wiring diagram of light and

fan from separate switches. Discuss
about 4-way TPN distribution board.

6+4=10
73 BB S (ol W (P IR T

S | 4-919 Bt Rroea Sictic ol

11
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(ii) What is staircase vv1r1ng‘> With'

(i)

i)

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

" appropriate circuit diagram discuss its

working. 1+4+5=10
R sk & erﬁwtﬂriﬂﬁ
I R e F |

Consider followmg remdentiél plan:
(@) Two bed rooms of size 4mx4m

' (b) One kitchen of size 3m>< 3m
~(¢) One hall of size 5m x Sm |

Estimate the total lighting logd. Draw
the electrical wiring layout for this
residential plan. 5+5=10

kiR SRIbR sResaE R i s
(@ 4% x4f o o S\ ol
(b) 3L x 3R WHRT o1 AP
0 SR x5 SIPRY Ol T

@cwmﬂwwmimaﬁamﬁwaﬁ
?ﬂ@@‘{ﬁw AR R o ¥4

What are the basm types of estimates ?
Describe the square foot estimate.

- Qutline the differences between direct

cost and indirect cost. 1+5+4=10

TR G SPRER & 2 35 wieem
Il 3| AOTF T W AWE PR A

AR T

15 | Contd.




switch and a relay. 1+5+2+2=10

(b) Power 01rcu1t

ﬁwﬁiﬁ—m« 5 (BrRt forall 3

(@) I ARG A fowizw
(b) IR SIS o

Answer the followlng

(1)

'OPTION-D

(v) Define electrical stfhérriaticst Briefly
explain how to read circuit schematic. L ~ (Photoshop )
- Draw the schematic symbols of DPDT | Paper : PHY-SE-4044

1x4=4

e ‘What does the ‘colar mode RGB stand |
‘mﬂﬁamﬂs@mﬂnwl%ﬁ%ﬁ for ? o
o ‘ ) . . (i) To create a new file in Photoshop What
(vi) Writé short notes of the following : .~ drop- -down menu is used?
. o+5=10 - (iii) Which file format in Photoshop
(a) Selection and design of domestm o supports transparency of background ?
wiring schem : :
8 © (iv) Shortcut key to open a new file in

Photoshop is Ctrl +
' (Fill in the blank)

Answer any three of the following

questlons

(i)
(ii)
(i)

(iv)

(v)
(vi)

2x3=6

‘What are basic terms 1n Photoshop'>

What is a _Gauss1an blur ?
How does Red Eye tool work ?
What is a Graysoale mode ?
What is Clone tool?

What is the use of Pen tool ?

- 3 em-4CBOS) BHY SE236TIG 16
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|

. 3. Answer any two the _following questions :

5x2=10

(i) How will you access Hidden tools in
- Adobe Photoshop.? o

(ii) Briefly write thé process of duplicate a '

layer in Photoshop. ,

(i) What are the differences between PSB

(Photoshop Big) and PSD (Photoshop
Document) ?

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

4. Answer any three of the following
questions : ' 10x3=30

() Discuss Photoshop in your own word.

(@ Explain the use of Marquee tool in
tq'olbox of Photoshop. "

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

“(iv) Define what the meanin
' Adobe*Photoshop CC is.

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

\(vi) Describe about various eléments of
Tmage’ menu in Photoshop.

——
A

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

g o'f a path in'

OPTION-F
' ( Rddiation Safe‘ty)‘
| | - Paper : PHY-SE-4064
1. Answer the following questions :  1x4=4
(a) Write the full form of ALL
-~ ALI-A S5l Foieet ol
(b) ‘What do you mean by mass number ?
R e & 3@ 2
(c) Write the SI unit of specific activity.
Wi (oargoR SI 3 forai |
(d) What is artificial radioactivity ?

- gl contETe! [ 2

- 2. Answer the following questions : 2x3=6
weTe Tl o TN A ¢ |
(@) What do you mean. by radiation flux ?

| R AR 3R & 3@ e
(b) Write the ‘basic principle of magnetic
‘resonance imaging. |
pEa o SR @ M

3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/G . 19 ‘Contd.




(o) ~ Write two propérties of X-rays.
- 3gW IRE gl %{ém

3. Answer any two of the followmg quest10ns

5x2=10

) —‘cﬁﬁmw;fﬁ‘fm%mw 3

(@)  What is radiation hazard and what are
different. types of safety measurement.
for this hazards?

ﬁﬁwqﬁﬁwﬁsw%ﬁﬁwwﬁmﬁ%m

TeFornz [ & 2

(b)) What do you mean by electromagnetic
"~ spectrum ? Establish the relationship
among wavelength frequency - and
energy. , - 243=3

%Wﬂaﬁ{ﬁm%{@??\m

TP SI% ¥IfGT AT F79F ol 391 -
(c) Discuss the concepts of half-life period.
| SERA P el TE Rl <l

(d) "One gram of 226Rq has an activity of -
approx1mately one curie (Ci).. Determlne o

the half-life of 226 Rq.

G 9 226Ra? AieFTet 1 Tﬁ (cune) 'Q'Cc"f :

226Ra 3 w@m P fFefy |

3 (Sem-4/CBCS) PHY SE 112/3/4/6/7/G 20

4.

Answer any three of the followmg

()

()

(o).

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

questions : S ~ 10x3=30
oo frr Fﬁﬁ‘f em- %@a i 8
Defme radloact1v1ty. Discuss the A_

interactions of gamma ray and charged
particles with matter. 2+(4+4)=10

rﬁf‘@ﬂﬂaﬂ\wmlwﬂmmﬁ@
asmivrmafam— @»mmﬁmmwm

S

Discuss the production of X-rays and
explain the distribution -of X-rays in’
space. ' -~ 5+5=10
67 AR VeotT R SIS 9
e <6 INR Roge T i w411 -

Discuss the image contrast and bio-
effects of MRI. What do you mean by

.Acounting statistics énd errors in
counting? - 5#5=10

MRI 53 effef= Z?Pfﬁ_l (1mage contrast)
W ER eI AT ST 1 | AR
oA S SV S e 3 g o




(d) State the inverse square law. What is

. mass stopping - power ? Explain
radiation weighting factors and tissue
weighting factors. 2+2+(3+3) 10

| RSt <ol Bt | w1 R ! W

El 9%@%%@@1«@31%%%'

R i

(e) What is tomography'? Discuss the ‘

radiation hazards of tomographic
machine and its saféty measurement
to be followed. 2+(4+4)=10

g R 2 AR TE o et R Retm
mmwa’mﬁmﬁwﬁmw
34

N Write short notes on: (any two)

’

5><2 10
. s;lctmﬁmz'(ﬁzawﬁf)‘
(i Compute tomograph_y'
C 3fthR |
(i) Types of nuclear radiations
o A ooz
(iii) Linear energy transfer
R W g

3 (Sem-4/CBCS) PHY SE 1203041677/ 22

OPTION-G :
( Renewable Energy and Energy Harvesting ) .
Paper : PHY- SE 4074 '

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

(@) What do‘you mean by supplementary
’ energy sources ? .

sifvEs *fee Tt e B @
(b) ' What is solar poqd? A
oA R

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

ROk MW%E@W,? |
(i) Atomic energy (W‘Tﬁﬁs &)
(i) Coal (FTM) |
(i) Wood (18)
- (iv) Gobar .gas Q55 Cﬂ‘i)
(d) Fill in the blank:

A 9B B 2 ¢

Sardar Sarovar Dam is on. river.

R AEEE (O JRIrS SRfEe |
23 - .. ~ Contd.
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’.2.‘ ' Answer' the following questions :. - 2><3=6

() What do you mean by biochemical
: conservatlon ?

Wﬂﬁﬁiﬂ"ﬁﬁﬁqﬁmﬁsqm?

(b) Write down the difference between wind

energy and tidal energy.
W e et e ey v

(c) What are the need of renewable energy -

~ system?

- W‘T‘IWW%?

. 3. Write short notes ori : (an_r) two) 5x2=10 '

&t Gl o1l 2 Rz 1)
(a) Bioégaeigeheration B

SR Besive

(b) Solar distillation
TR ireq

3 (Sem-4/CBCS) PAY SE 1/231406/7/G 24

(c)

Hydropower resources

o ST

A'(d) Piezoelectric effect

ﬁm@tz@%zf—m E

Answer any three questlons ' 10x3=30

(@)

(b)

$ Sem-4/CBe9) PHY SE 123/4601/C 25

. energy ‘harvesting.

.Define renewable and non-renewable

, energy sources. Discuss  the primary

non- renewable resources Write the

‘adverse effect of coal. | 2+6+2=10
TRl R SRR =i B s |

R ORI T T SO 1 | P
BUSEIA #eiq foratl :

What are the purp'oses of energy
harvesting ? Explain the working
principle of energy harvestlng Write the

t apphcatlons of electromagnetic

recen
2+5+3=10



(c) What do you mean by nuclear fission
~and fusion ? Why is fusion called
thermonuclear reaction? Explain

, thermonuclear reactlons in stars.
2+1+7 10

e o
o A B i Riem @it @

Trae 1o oy R Jp 31|

(d) Write about the machine.uséd in wind
turbines. Explain the process of
product1on of wind power. Discuss the

* process of production of electricity by
wind mills. o 2+4+4=10

. IO HFTO! BATR AT S it 1 | To1R ilge
, ﬁsmﬁmrf%%wwwmwn

" le) What is the basic pnnc1p1e 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 W1th photovoltalc cells.

1+5+2+2=10
TSI (PR T MO0 Brat | 755517

(IS IR (BRI SRR oyt AR
‘ﬂ\‘fwwlﬁwwtmﬁ?%wm.

21 | TSI GO ST STt |
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ij] Defme ‘wave. What are the five.

characteristics of wave'r ?- What is the
source of wave energy ? How does a

- wave dev1ce work'? 1+2+3+4—10 )

SRRl Aee ol | SR o5t e @RS
ﬁ?@?‘{ﬂﬁf%ﬁ%«ﬂﬁ?tﬁﬁ@nfiﬁhﬂ%ﬁ'

mwm’

3000

’
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