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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 ) :
Z\ Paper : PHY-SE-4044
OPTION-F
{ Radiation Safety)
Paper : PHY-SE-4064
OPTION-G

(Renewable Energy and Energy Harvesting e
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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T

- (d) Systematic errors are (b) Define accuracy and precision of a

ARSI T ' | ‘ measuring instrument.
(i) instrumental errors ' il <Ol (TN (Tl TE ATl R ﬁi\w[g'
- T e : | ke 2 | "
() environmental errors | (c) State the difference between resolution
 AREETS e ‘ and sensitivity of a measuring
(iii) observational errofs InstEmEny
ERekabas oo . _ BT (ST (T TF YT R Il
. AR T AL ol
(iv) All of the above
G RGEGISIN e 3. Answer any two of the following questions :

. . 5x2=10
2, Answer the following questions :

R R 7 e Ted e

o=t fl ehpiEs T fim ¢
F v - (a) Draw the block diagram of a pulse
(a) The resistance R = o generator and mention its three
i requirements.
where V =(100+5) volt and AT (S B s iR o oD
= (10 = 0'2) ampere. ' e SEd 4
Find t ' g '
i s percentgge €rror in R. (b) Explain the working of a digital storage
Vs ' ith t block
Y R = T® V=(100+5)volt = o_§c1lloscope (DSO) with a nea
diagram.
I=(10£02) ampere, | ofiwR Qefba TR e AR
P
R—@mwwﬁ%@ml_ ‘ e (=7 GOI9 Frhede im0 |
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(c) Draw the block diagram of a Q meter
and explain its working principle.

Q FIoR <oix oo il o< Za FRONE
I 4|

(d) () Define power factor in an LCR .

circuit. i 1l

© @&, 5. 9K ﬁuﬂﬁaﬁmﬂﬁﬁﬂ
Rl

() | 2sin (100t)
D
D)

01H C

10Q
Figare
The power factor of the circuit in

1 x
the above figure is E Find the

capacitance (C) of the circuit in

microfarad (uF), 4

em%m?ﬁaﬁﬁwcﬁa N

TEAIR 4 (C) R ZrIwS ( )

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

. WW%MWW

(@) (i) Dfaw the block diagram of a CRO
and explain the functions of each

components of cathode-ray tube.
4+4=8

5. ©i1. 9. o Fefba e 9 @FAT
@ BT 2o SIIE PP ol 0=
40|

\&\(\ (ii) Write down the use of electron gun .

in a CRO. 2
5. W, 7. 51 SR ol T |

‘fy) Explain the working of an AC millivolt-

5
\
\‘-——1 ~ 0
I e 8l A

N _‘9\'5"3\'- : meter with a neat block diagram. Write

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

s{fRET Yebaa TS Afae! RTo-5H0R GBI
SN I 31 | O ATl S AT

Jac fri|

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

Jeffae METT FEO BT 9o
FfER e F<fqt = |
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(@)

@

()

(i)

How can a sine and square wave

be generated wusing signal
generator ? S
TP BLATS IR I «B1 Bz o

3o S8l (FEE B TR AR 2

Explain the working of a function
generator with a neat block

diagram. - 3
?ﬁ%m Yebas TQTO T (SRS
GBI TGN iyt =4 |

What is the basic difference
between a signal generator and an
oscillator ? 2)

FLFO (GAE0Y WIS (MeTad WiGre
Gl wiidsy 5 2

Des.c%‘ibe the working principle of
a digital multimeter (DMM) with a

block diagram. 5
PN 36 71|

What are the two factors affecting
the accuracy of a DMM? . 2

fefacsa Mi5Hom «Big Ao fige =1
I WO 5 & o
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(@)

(iii) Mention the safety precautions of

DMM. 3
fofEces WFoRoRT MRiewm ARL=9IEE
T w0

What is electronic voltmeter (EV) ?

Mention its uses. 1+2=3

B0 SFOMDR [ 2 399 AR Brad
F90 | 2

Explain the working principle of
EV. Write down the advantages of
EV. 5+2=7
B(ETRGA ©eODRE SRS Il
ST SO RN Bl
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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) What is the syntax to display special
characters in LaTeX?

() Name the two chart desugn tools in MS
EXCEL.

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

N

Answer the following questions : 2x3=6

(a) What is the need of a scientific word £

processor ?

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

(c) What are macros in"MS EXCEL ?

CVE
v

Answer any two questions from the
following : o9x2=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 ?

3 {3em-4/CBCS) PHY SE 1/2/3/4/6/7/G 10

() What do you understand by MS EXCEL
functions ? Name any two. 3+2=3
(d) How will you create and customize
graphs in ORIGIN ? 2+3=3
Answer any three questions : 10x3=30
(a) What are the 5C’s in a scientific report?
Discuss the relative importance of 5C’s
in case of journal article and thesis
writing. y 4+6=10
(b) 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 ?
2+3+3+2=10

3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/G 11 | Contd.



OPTION-C

( Domestic and Industrial Electrical Wiring )

1. Answer the following questions very briefly : -

Paper : PHY- SE-4034

1x4=4

Ool HEINE Oife 5y Ted Rl ¢

Q)

(i)

(iti)

(iv)

Write one dlfference between MCB and
ELCB.

MCB @ii% ELCB ¥ S5 5| IREIRE e

Draw the electrical symbols of a smoke
detector as per BIS code.

BIS (TS WS A G089 W oig
oz it |

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

O AN (Fq© A e (8 ©E5ea
e TA=F B |

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

%ﬁvwﬂmﬂﬁmﬂ— S BN (259 Wl
il
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/3 /

@@ﬁ‘\

(t)

(i)

—

.,J ,ga('l L_o,r,

‘l

2. Answer the following questions briefly :

O eHIAE By Ued fwdl ¢

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

fofb Terae] 961 [Reeael FRIACH (T SE6eH
f»ﬁ?%—c—ﬂ 39 | i

Give one example each of single phase
and three phase alternating current
source.

B! (e O FofbT (e sifsadaiie fvpe Beom@
oIt Twiead A

Define low-gauge and hlgh gauge
conduit.

fT5-51e i Th-51e FIRR64 FeE & |

3. Answer the following questions: (any two)

5x2=4

wor eI Ted Al ¢ (Rizezar wor)

()
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What is ladder driagram? Write two
applications of ladder diagram. Why is
ladder diagram wused for PLC
programing ?° 1+2+2=5
G T R 2 S o w5 e el | e
2T A &3 wa) oy eeE S @ 2
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(i) Write down four different types of' wiring
system. Briefly explain the casing
capping wiring. ' 2+3=5
b1 RS eipie amife el B ol
(SR AR B T w4 |

(i)

(ii) What is ‘staircase wiring? With
appropriate circuit diagram discuss its

working. 1+4+5=10
R TR B 2 Toge 6 TR (S 2
i RE ScEn F=01

(i)

Outline the purpose of earthing. Write Consider following residential plan :

_ different types of earthing and explain | (a) Two bed rooms of size 4mx 4m
the procedure. 1+1+3=5 | (b) One kitchen of size 3mx» 3m
offl AR Sy ife @l | By doa o () One hall of size 5mx 5m

scaiel [Rens 1t o= aferiest p =1 Estimate the total lighting load. Draw
(v) What is subcircuiting? Write the | %an Colls, the electrical wiring layout for this
procedure of domestic Wirinzc:g,:_j/'gj FIRRNG) residential plan. 5+5=10
estimation. , 1+4=5/. o: e ‘ AeRe Rt wResmE s 34 ¢
ToAER 6 2 T R S R e B2 s (@) 4fx 4R oo il edf ol
' BN S (b) 3fL x 3T PRI GBI AP
4. Answer the following questions elaborately : ? :_ “ (c) 5. x 5 fi. wiwlRT @bl ==
(any three) 10x3=30 | 30 (2R QIS siel 1 | 92 SRIf AR
O RS ool Y feal ¢ (FRizerar fofnn) | AR Ao IR Repi o 1|
() Draw the wiring diagram of light and ' (iv) What are the basic types of estimates ?

fan from separate switches. Discuss
about 4-way TPN distribution board.
6+4=10

7% PR RN (oA W (o AfiRed w9

SR -2 5314 el 16 e wircaoet
Gall ,

3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/G 14

Describe the square foot estimate.
Outline the differences between direct
cost and indirect cost. 1+5+4=10

SR G AR (& 2 95509 S
I 9| AOrF Y oS HAEE JIS AES
ANLFEIT |
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(v)

(vy)

Define electrical schematics. ‘Briefly
explain how to read circuit schematic.

" Draw the schematic symbols of DPDT -

switch and a relay. 1+5+21+92=10

(PfoT. ARTmmR K@l @l | 39T sifRofke

(PECE #Ab3 ATt ST it 34| BHRG

Write short notes of the following :
S5+5=10

(a) Selection and design of domestlc
wiring scheme.

(b) Power c;1rcu1t
iilﬂgiww m %Q”o

(@) T AR ARF o= 1@@%
(b) AR BIfFG

3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/6 16

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

1. Answer the following : 1x4=4
E (i) What does the color mode RGB stand
\ for?

| (i) To create a new file in Photoshop what
| drop-down menu is used ?

(i) Which file format in Photoshop
supports transparency of background ?

(iv) Shortcut key to open a new file in
Photoshop is Ctrl +

(Fill in the blank)

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

(i) What are basic terms in Photoshop ?
(ii) What is a Gaussian blur?

(iii) 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?

3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/G 17 antd.



3. Answer any two the following questions :
' 9%2=10
(i) How will you access Hidden tools in

OPTION-F
(Radiation Safety)
Paper : PHY-SE-4064

Adobe Photoshop ? 1. Answer the following questions : 1x4=4
(i) Briefly write the process of duplj ‘ o] '
A uplicat Oold AETIRA e g
layer in Photoshop. o e frt
(i) What are the differences between PSB \ (@) e R
g’hOtOShOp Big) and PSD (Photoshop | ALI-S wcfaﬁm el
ocument) ? '
) H ; ) ) () What do you mean by mass number ?
OW cam you reduce noise i iy
; _ IS€ In an image ? e ﬁﬁ_’lﬁ & o
~ EAn'swe , . :
questio;s fzny Ehesior e folllowmg_ (c) Write the SI unit of specific activity. !
' 0x3=30 : 5
(i) Discuss Photoshop in your own word. - j -Coll S oSl ﬂw. Al
(i) Explain the use of Marquee tool in ;é‘.\” \S\ia (d) What is artificial radioactivity ?
- toolbox of Photoshop. IsId 2w Fhw (oGl [ 2
() How do you organize layers ini | | X .
Photo_shop ? What tool you can use to A ol 2/ Answer the following questions 2x3=6
combine images? ”1‘5 557 s fral e T T |
(iv) Define what the meaning of ] = : ; e L
a path in (@ What do you mean by radiation flux?

Adobe Photoshop CC is.

(v) Discuss the learnin :
ob i
Photoshop as you leari_ jective of

(vi)

Describe about varj
¢ ’ : arious elem
[mage’ menu in Photoshop, b R

— e ————

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

fZfead wfeaz I & g@ 2

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

pEE Sl afeRiEe s wifece |

3 (Sem-4/CBCS) PHY SE 1/23/4J6/7/G 19 Contd.




(c)

Write two properties of X-rays.

g T zb‘rw’%ﬁn'l

3. Answer any two of the following questions :

oo Rl 7hy e Ted 4l ¢

(@)

(b)

(c)

(d)

5x2=10

What is radiation hazard and what are

different types of safety measurement
for this hazards ?

Rfeed Retr & 2 @2 Row e fifow
Aoserz & & ¢ j

What do you mean by electromagnetic
spectrum ? Establish the relationship

. among wavelength, frequency and

energy. 2+3=5
Ry 2N e & gt ¢ waeoitnd,

TS W S ST T=F Flof 39
Discuss the concepts of half-lifé period.
G P A=A A S |
One gram of 226Rg has an activity of

approximately one curie (
the half-life of 226 g,

GF G 226 pg 7 Aot 1 IR (curie) TA

Ci). Determine

226R 3 ?I@%/ :
a9 e e Plef ﬁcﬁl S| I,/aﬂfm;ege“\
| Ry

% Bem-4{CBCS) FHY SE 120304676 20 jr’,§a'/ & / )
- (&

L)
G

{

J

W

>
\

Answer any three of the following

questions :

10x3=30

oo Az foab) 24| bed I 8

(@)

(b)

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

Define radioactivity. Discuss the
interactions of gamma ray and charged

‘particles with matter. 2+(4+4)=10

coaREmoR ke ) o IR e ofEe

93 oI TS (FEWC (A T AT
EEIN

Discuss the production of X-rays and
explain the distribution of X-rays in

space. 5+5=10

I6 MR TedvEe [RE SCADl T S
e g IR Roadd AACE 1 5

Discuss the image contrast and bio-
effects of MRI. What do you mean by
Zﬂicountiﬁg statistics and errors in
5+o=1.0

VvIR] TEa 2ifefa® (3effe) (image contrast)
| i T etk AT Sl o | AR
Vet o st @B o 5 35 ok )

21 ; Contd.
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o

- weighting factors.

State the inverse square law. What is
mass stopping power? Explain
radiation weighting factors and tissue
2+2+(3+3)=10

oI te 2@ vt | ©s Ra =l e 7
el 2 Tfe] Siofep eeli< i ol SMivfes el
e i <= | '

OPTION-G

(Renewable Energy and Energy Harvesting )

Paper : PHY- SE-4074
1x4=4

I. Answer the following questions : ‘

oo 2%l (PEBIR Ted WAl ¢

What do you mean by supplementary

(e) What is tomography ? Discuss the (@ rgy sources ?
radiation hazards of tomographic R5e e S Gl ?
machine and its safety measurement | AR HET T Fs
e followed 2+(4+4)_, 10 “ (b) What is solar pond?
GHARF 5.2 GHalit 7@ sial cya Rkl Riotw | G R R e )
SR 2R A T <150 AR R s | - :
4 | ' (c) Which of the following is not an
0 A example of biomass energy source ?
rite short notes on: (any two | :
_ 4 5;{2=10 | wEd (0! (e *fe B A=A ¢
!
5. BTl 1 ¢ (Rt ) ! (i Atomic energy (WW‘%)
(i) Compute tomography : (i) Coal (FTeT)
SO G | (i) Wood (19) <7
(W) Types of nuclear radiations (iy) Gobar gas (CIRS € c. N9,
O R emonz (@) Fill in the blank: (S|
() Linear energy t ; & o AV ko
Zaﬁ]qsxﬁ’*@ gy transfer mox ﬂﬁmpﬁwo Ry -
3';‘ @a o\ ~ - A e
N Sardar Sarovar Dam 1s on Lo
AR FAOR (TN Ite ONIES|
|3 (Cem-4]CBCY PHYSE 12314676 22 3 (Sem-4/CBCS) PHY SE 1/2/3/4/6/7/G 23 Gons
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2. Answer the following questibns o 2%3=6

wmﬁmwm

(@ What do you mean by biochemical
conservation ?

(SRR w5 3T & @l 2

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

M =& &R waot xifeeq sirely B
(c)

What are the need of renewable energy
system ?

Write short notes o, - (any two) 5x2=10
73 O B 3 (R g

(a) Biogas generation

ey el

(b) . Solar distillation

CTR fiee

3 (Sem-4/CBCS) PHY SE 121314161716 24 -

Gk
(c) Hydropower resources fg\/ = L
V /‘é’ PGL. NO- \‘\QJ \‘
Q \
T A= o ;
: E ..-/ : ’.)é‘
r g . - ; ;-"_..,--"" L
(d) Piezoelectric effect - \&\p? 'b&t\-
: % &
‘ : ¥ 5
fPrae Rygies e Nagaon
4. Answer any three questions : 10x3=30

oo fRgica foraor e Te I 2

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

T ST T xR T siceat |
Sy SRR AT AR AL 1 |

FfRies gor Tl

(b)) What are the purposes of energy
harvesting ? Explain the working
principle of energy harvesting. Write th‘e
recent applications of electromagnetic

2+5+3=10

energy harvesting.

i Feapmreiq o1 SO 3 R ¢ fe KA
TR il w4 RpgEen e R
IR 7|

¥ Bem-4 s, pyy g 112

)
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; five
: What are the
' ' (/) Define wave. Wha
(c) What do you mean by nuclear fission

. ! : : lled - characteristics oi n“;?;ye; PV;’:‘;‘" dije;hz
?ggré%izzlta?i};glftig;s';o%;;ain .‘S;’;?Ze‘:fic‘e""f;’srk S | 1;1;?;;;
thermogucliear reactions in _sgtfll"i.7=10 . ggji;;;wqg%ﬁ% : olzzrﬁ @ﬁm i

< ? : IS ?
Twae 6 WelF [RiFaam g <=

- (d) Write about the machine used 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
T2 DIIRAS IRl foe srew Al |

TOIR 0! T #i7fs 1] <54 | 0Tz
ﬁswﬁgjwﬁ;%@mmwwa

(e) What is the basic principle of photo-

voltaic cell ? Write the components used

in photovoltaic cell anq explain each

1 component. Draw a circuit connection

m WAt Components. Explain the
Lo roblems with photoyoltajc cells.

: 5 1+5+2+2=10
TS o A e

N0 7 T R ke frat e @il
% + fagaS S/ S ‘ﬁﬂ‘\’m =1 @t 3T S

3000
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