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PHYSICS
(Sk111 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-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 Jigures in the margin indicate
'~ full marks for the questions.
Answer either in English or in Assamese. .
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' OPTION-A -
(Basic Instfumenta_tibn, Skills )-
V'Paper : PHY—.SE—4014

Find the correct answers of the following
objective-type questions-: .- T 1x4=4

T R vE T B SRen 3

(a). The weight of a box was measured as

..

Wﬁmmﬁtmﬂaﬁmﬂmf@%ﬁa |

10.605 kg, but the actual weight of it
was 10.500 kg. What is the percentage .

of error in the measurement ?

«aﬁwem (TS 10.605 kg- c~9nzn ﬁ’an
g AT AFS 9T 10.500 kg

c@mmﬂfw— S 2TS a:ﬁ’: SECTS

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

(iv) 0.01%

Wthh measurement glven below 1S not

possible to measure using an o
digital multimeter ? rdmary

. WFESROEE &9 @RI

(i) . Resistance (e -

. {ll) Phase of a Slgn al (W W‘ﬁ)
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. iii) AC voltage (#R=St Req)

e

;_(d)

(iv) DC. voltage (= SRTQ)

Whlch measurement given below can.
fiot be measured directly by using a
cathod ray oscilloscope (CRO) ?

WWWMﬂW@WWﬂ@

RICACE (A (AR A (IR e
). 230V AC (rms)

i) 2V DC

(iii) - SmV- DC .

(iv) 1V AC (peak to peak)
-1V AC (e =it Mfesn)

Wthh measure, glven below in an

: ordmary electrical /electromcs workshop

is not an essential safety measure ?
wee gl (FINCET ARYINS! 9 AR

- TR / 2R R as*:f*nma W =S

ATAIGA T2

e i Wearing rubber" shoes and

emergency exit facility .

w @ P u slewie W oy
(i) Proper earthing “in the' electrical

lines - _

izamaﬁw—w (meet) -

foare i :
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AR Req V = 22042 sin27xt I Rea

.(iii) .Sw;itching off. all electrical

connections S - e 3.14
IR (TG R 7w IR (switch Wﬁ?aﬁﬁ O TR (7 =3.14,
off) GTRI" | t=4.778 sec)
~ (iv) -B_e aware of surrounglings T - o ' . . ' ‘
?few AR 2 L 3. Answgr any two questions from (a) 5t><<)2(=d{ O )
. PR g (@) I A (d) T R ghr 2 T a8
Ansxyer the following questions in_short : .~ (a) Define accuracy, precision, sensitivity,
S L T 92x3=6 . tesolution and range of a measuring
TS ﬁm. PP T ST fm ) instrument. o
@ Zlvr%z:d 'dov;n h:i‘? differences between 9Bl (FIYATY (R IFF AT, ™%,
1gital and analog instruments. . | ‘
_ , : TR TS, PoToN I S i Fget |
mmmﬂmmwgmm@. ) : R
155 : o (b) il Wi
(b) Calculate the frequency of a sine signal R Ry
'pbserved on a CRO, if time base knob WW WW
1s on 7us/div and in display (x-axis) it . ok - o 10K
shows a 4 div in a complete cycle. - N ‘ 1°.°V
(TR ST B shife AR i Fig. 1 -

]

RS GBR -9 B! T84 52 A7 4 gy

YRR MR B 6 W 7 s/ i (time.
base knob) © " w1 9 (STT - 513

FRIFOWR FANS Sinear)
Find the peak voltage and root mean
Square voltage of an AC voltage
V=220V2sin2xt, 7=314 =
t=4.778 sec. - ‘

)
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' Fig. 1 shows a series circuit of R, -and -

resistors connected to a 100V DC
»source. If the voltage across R, is
measured by two voltmeter having
sensitivity of 1,0000Q/V and a sensitivity
of 20,0000/ V, find which voltmeter will
read the accurate value of voltage
across R,. Both the meters are used in
50V range. ' - '
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4.

RCN

Fig. 1 $ R, W% R, @w@ilooVﬁa

"ﬁ—«m@amﬁwt’z@ R, @< 7]
IR Req s 3 1,000/ v e
© 20,0000/ VIAGIHTNRE S50/ 1014 7Rl
sovmqﬁmmw&g

A Rea con ot @

.Make a block diagram of a basic DC"
voltmeter and DC ammeter using a
~ permanent magnet moving coil

galvanometer (PMMCG)

.o PR et e Btk o1 ﬁ;ﬁ
-w%ﬁ%ﬁmﬁsﬁ aﬁﬁﬁamaﬁw

(d)

Explaln the worklng of a. dlgltall

frequency meter (DFM) with
block diagram. ) 2 neat

'qﬁmmﬁmmf%ﬁmmxﬁﬁ
- B PGSR gt W1

Answer only three questlons from (@)to (f): .
10x3=30

(a)avm (G ﬁmmf@ﬁ?rm%@aﬁm

(@

(z) Define direct and indirect methods .

of measurement with examples.
2

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

(b)

(i)

i)

‘W‘Miﬁ’ml

What is Zero error in a measuring
instrument ? Why an instrument
needs to be calibrated ? 2

ﬂT"lﬂﬂEtﬂWWWﬁi? «sﬁ:‘tm%ﬂ
TR I e ? .
Give one example of ‘gross error,

systematic error, random error.
~ ' 3

- (i)

AT I Tugsd |

The potential drop across a resistor -

is found by five different students

as 10V, 10.5V, 11.5V, 9.6V and

. 9

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

12.4V. Find mean, standard
deviation and standard error of the
measurement. - .3
«Bl QYT Ao ﬁm cw e a2
10V, 10.5V, 11.5V, 9.6 V% 12.4V
“Aite | Roarews 518 3N, Wx*fm% el
gore Wi Tfered |

Draw the block diagram of an AC
millivoltmeter and explain the
functions of each components.

: | o 8
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(uz) Write down two control knobs of

AR oSt iy WSy il A . ~front panel of a CRO. 1

R SR S ! 0 4 o  BuRw Lﬂ%‘ﬁﬁﬂm‘w@'ﬁ?‘ f
(i) Block dJagram of a régulated power . ARAN ferat

' suppl is
y glven below : (d) (@) Whatisa signal generator ? Wnte

——*W—; [Rectifier|—s[Smoother |——»[Regulater ‘ down two different - signal
- - F: t d fat. '
What are thc main electronics ‘ ' , genera Qrs and nses ot 1+2=3
- components used for rectifier and |
Smoothmg L 0 | WS %Qonwas e 1«:31 AT BeAT
ﬁ‘fﬁ W ﬁ?n Eﬁ' B (i) Draw the block dlagram of a

function generator and explain

‘_)- a-“9-“.)- -‘ - . each part of it. 4

WWWWW%W%W"" m\%mﬁ%aaﬁwwfﬁawrﬁi

. %WWW’N?_' | | S TRl SR R0 |

(c) '.(i)'v Why is CRO lmportant in an . (i) 'Namc the following waveforms : 3
| lectncal/ electronic laboratory ? - . 1 .

. | 1 - N : V-I ‘ \/ —>t ' Fig. 2
@ﬁ?ﬁﬁfﬁm/mﬁao@wﬁ— R S

 FoR (CRO) B wagayts | sk ., Fg3
(i) graw a neat block diagram of a  ' v.e > .

” f‘ay tube. 4+4=8 . R . —| St _Fig. 4
ﬁmwm» %ﬂmﬁmw' | | ve NI
@%@’%WWW;‘WWI S e S RieR S o g

| 3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/C O o Contd.
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© 0

i)

‘an LCR bridge, 2
€. . WK (LCR) Siow W gRe
PRI S i A e - |
Define resonance, power factor in
. an LCR circuit. . 2
1. 5. =g T L‘l%la Wﬁ@qﬂ % AR
PRI K= -

(i)

Name two physical parameters
which can be measured by usmg

| Detcmupe_ Power factor of an LCR

circuit with R = 50 ohrﬁ, L=10mH

and = i :
, C=104F in series across

200V, 50Hz mains, 3

1. 5. SR TG B st e Sl

"TﬁQR S00hm, L=10my wi%

(iv)

-C=10uF, 200V, S0Hz ¥exg. Fﬁi@

ETRTeIE WW‘:TW‘({H

What is a O rneter ? Write doWn
its basic principle, |

Qﬁﬁﬁ?wﬂmqﬁmﬁw

3(Sem 4/CBCS) PHY SE |/2/4/6/7[G 10

1+2=3 -

. m

)

Write down _four function knobs of 4.
a ‘front panel of a digital

multimeter (DMM). . 2
- oo BRI B FT (Al =y
BB IR T A

(i) Prepare the spemficatlon of a

digital multimeter (DMM) to buy it -
for an.undergraduate physxcs
» laboratory use. 3
e el sl e ﬁ‘m AR
IR AR AT 2R o, Rt

.. el teaR = .
(iijj Draw the block diagram of a DMM.

s AFSTBR <o wefa S|
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OPTION—B
" (Research and Technical Writzng)

_ PHY— SE-4024
1. Answer the followmg questions : ' ]1x4=4
{a) ‘Why is a footnote used in a report ? |
(b) How will '
K LATEXygu declare g document type
(c) Where can .

: you set the shad

for a range of cells in EXCEItn?g COIOT
S (d) :Wn.te a characteristic of ORIGIN. .

© 2. »

’Answer the followmg questlons :

(@) Write two differences be
report and thesis: -

\@) -Write the code in LAT ,
‘Underhne text. EX to Bold and

. {¢) What is the value
EXCEL function ?
= FLOOR (14,4)

tween scienf:iﬁc-

3. Answer dny two quesfions .

5x2=10
(a) What is the need of sci

entific word

scientific word’ Process

0
appendlx in a research I. What 1s

article ? .
. - 2+142=5
3 (Sem~4/CBCS) PHY SE Y246/716 12

2 X3=6 .-

Of the .following

4.

(b)

Name the different types of charts in

. EXCEL. Write in detail how you will .

(c)

(@)

AnsWer any three' questions :  -10x3=30 -

(a)

(b)

©

@

create any one of them ? .- 2+3=5

How will you create ‘Ordered lists’ and

‘Unordered lists’ in LATEX ? .
. 2%+2%=5

Write a note on ‘Integrate Gadget’ tool

in ORIGIN

Write the different components'of a
scientific report -and discuss each
component in deta:il 2+8=10

Discuss. the d1fference between a
research proposal, the31s dissertation

‘and technical report.

What is the difference between 4nline’

- math mode and ‘display’ math mode?

Explain with example. Write a code in-
LATEX that shall display
‘v=uta. g
where v is the final velocity
u is the initial velocity
a is the acceleration

t is the time’. 5+5=10 -

What are the main features of EXCEL ? .
Dlscuss any three of them.
: 4+2+242=10 °
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. .'(e) What do you mean by cell ‘address in OPTION-D '

EXCEL ? How do
_Fow do you add comments ‘
'tgxacéfu?? What 1s a cell reference in . . ‘(Photos_hop ) .
0 u _ 3+3+4=10 | A Paper : PHY-SE-4044
. (f) " How will you work wi . | Lo L
. .in, ‘ORIGIN’ ? ' .th multiple shee't 1. Answer as directed « = 1x4=4

‘(i) The'tool used to darken a selected area
of a photo is | ‘
. (a) sponge
_— . . (b) burmn
‘ (c) dodge
(d) grayscale
g . (Choose the correct answer)
~ (i) What is extension for photoshop file ?
- (a) docx ' . '
(b) xls
(c) avi
(d) Jjpeg | |
- (Choose the correct answer)
(i) CMYK stands for .
" (a) Cyan Magenta Yellow Blue
(b) Cyan Magenta Yellow Black
(c) Cyan Magenta Yellow Brown
(d) Cream Magenta Yellow Kole
' (Choose the correct answer)

(iv) What is resolution in Photoshop ?

() What is a smart blur ?

\ 2. Answer the following questions : 2%x3=6
' A i) What is a gra scale mode ?
3 (Sem~4/CBCS) PHY SE 1/2/4/6/7/G 14 - (i) Wh grayscs

' - 3 (Sem=4/CBCS) PHY SE 1/2/4/6/7/G 15 | - Contd.



(iii) What is layer in Photoshop ? ‘T‘

» OPTION-F
3. Answer any two of the following questions : - - . (Radiation Safety) .

. ‘ L 5x2=10 . - Paper : PHY-SE-4064
(i) - Howc_anyoureSizeanimage? A : : g - S 4
(i) Which are the editing and painting tools L. Answer the following questions': + 1x4=4

in Adobe Ph_otoshop.?j R Ool e el A e __—
(i) What is the difference between PSB | (@ Write SI unit of temperature.

+ - (Photoshop Big). and PSD (Photoshop ' o |

Document) ? , | Bzgoi ST = foral | .
(iv) Mention about the tools to reduce the b (b) What do you mean by DAC ?

noise of an image. S
o noise o Image 'DAC e f-3eiie.
4. Answer any three of the following

" (c) Define curie.
questions: 10x3=30 o SR
(@) Write a’ description on Photoshop. - . , TR A ﬁmlj . L
(b)  Discuss the process of- changing | © (d) Name the parthleS produced in pair
- foreground and background colour. = - . production. - .
() How to create a transparent : U AT asﬁ‘t@ﬁm'ml
’ background in Photoshop ?: : B .
(d) Write a short essay on the items of | 1t 2.  Answer the following questions : = 2x3=6
. Layers’ panel. ‘ _ R S : .W .
- (¢) How do you organize layers in . A ~_5a|§ﬁ§1131’ﬂ? e

Photoshop ? What tool can you usge to

(aq) Name the consitituents of atoms and
combine images ? ( ‘

o . nuclei. . . ; : ‘
(f) Describe the common features of ' oiie RIS Sifbe (R FAERT I
‘ Photoshop filter. | - SR A e -

IGEIE
3(S -4’C.BCSPHYSE124.67G 16 ‘ o - S
'(em./ , ,”/'/‘ 3 (Sem-4/CBCS) PHY SE 1/2]4/6/7/G 17 o Coritd. .




(b)

()

‘Write two properties of a-rays.: ‘

WW b «f fovat

What do you mean by errors in

"~ counting ?

ﬂm@%qﬁmﬁs{m

'Answer any two of the follong 5x2=10

WW@MWW°

: (a)

(c)

" Define natural rad10act1v1ty and denve
an expression for half life. 2+3=5

2o ComfRiror sice i o g -
g I et .

(b)
”'partlcles with matter.
W’Fraﬁﬁﬁmfam— WWW :

Discuss the interaction of charge

WWL

A certain radioisotope has a half life of |

8.10 days. What percentage of an initial
sample of this lsotope remains after 26

days"

8.10 ﬁm%wﬁrmﬁwxﬁ
AR

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

(d) Discuss about linear energy transfer.

W%'mmww«

4. Answer any three of the followmg
questions : o _ 10><3 30

wﬁm@ﬁﬁﬁm%mo

(a) Explain the construction and theory of
Coohdge tube. Derive an expression for
mmrmum wavelength of X-rays.

7+3=10

ﬁ@ﬁaﬁammmﬁ%wwn
' a@ﬂ@aﬁﬁwm\amwaﬂaﬁ
Tlere |

(b) What is tomography ? ‘State its theory
. Discuss multlsec’uon radiography.
4+6=10
waard Foe W%ﬂm forelt | =ttt -
| A TECE e FA

(c) erte the basic principle of MRI
Discuss dlfferent imaging methods.’
2+8=10
MRI W forat 1 RfSw LR staferam
e ¥
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- '(d)- Write -short notes on :

(o

. o+5=10
5y oI ferl ¢ |
(i) Radi'atio'n' hazard

R Rom

. (ii) Nuclear ehérgr level

Defirte radioactivity. State and"explajn
the law of radioactivity. 2+8=10

mﬁﬁ@ﬁﬂi@tﬁmlmﬁmm

it <

_"Howl does ‘transmutation of nucleus
_ take place when a, B8 and Y rays are |

emitted ?. Define. specific activity and

~ Wwrite its unit.

a, 9% <R R B < e
-.qm@?wmmﬁm@amwﬁm :

% G35 B

é'(Sem-4/CBcsl PHY SB 1]2/4/6/’7_/(} 20 . '

" OPTION-G

(Renewable Energy and Energy Harvesting) |

1. Answer tl;x_e'following questions :

What is solar 'distillaitidn» process ?

@

(o}

Paper : PHY-SE-4074

1x4=4

Yo aJmfs &2

Green plants convert solar energy into

. chemical energy by means of .

(@)

Answer the following questions :

- o (Rl in the blank)

FoNRE | (T 512 o7 7))

" Write two characteristics of photovoltaic . -

system. :

What do -you mean by ocean energy
potential ? . . R

2x3=6 .

©o e Tl 4 ¢

(a)

| 3(Sem-a/cacs) phy S8 172/4/6/7/G 21

Write down the differences between the
convensional and non-convensional

energies.

.Co-ntd. .



) ‘ﬁwmﬁ-wﬁ»wmsf@ﬁf%ﬁw 2l
i v

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

"coal.

.‘mﬁm@uﬁ«mm%tww .

s QWWWWI

(¢} -What do you mean by primary

secondary and su 11m
sources ? - p entary cnerey

L, c'»*ﬁcfmo{ﬁ
b | WWE‘ngﬁmﬁ;

3. | Write short notes on : (any two) 5x2=10
5 o ol ¢ (ﬁ@?lm )
(@) Biochemical conversion
mﬂmﬁas Rigiic
(b) Solar pond
(c) Ocean thermal energy
-{d) Geothermal resoﬁrces

%‘Wﬂﬂ o

-3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/6 22

4. Answer any three questions : 1.(')5<3=30

wﬁmmﬁﬁ?fm%@ﬁm

(a)

What is wave energy system ? How does:

it work ? Discuss various types of wave
‘energy system. (at least three)

| 242+6= 10

| Wﬂ%mﬁs?imwm9ﬁh

(c)

s ‘_sem-4lCBCS) PHY SE 1/2/4/6/7/G 23

¥

orpied wReol I wae e o FA1
(Fes o)) ~ | -

What is photovolta_lc system ? What is
the difference between photovoltaxc .
panel and solar panel ? Describe the
arrangement - of components of a
p}}otovoltam system. - 2+3+5=10

SPEIRE AGf Ty TS T S

T T TS SN o2 T8 S BiR Awfes
ffen 'wwra et 30 A1 -
What do you mean by a wave ? Write
down the prlmary charactenstlcs of
waves. Discuss three types of waves
with examples. 2+3+5~10

ol 3o R gt SRR Y Nﬁﬁxﬂ{iﬁm

ﬁﬁmwwmma@w‘ |
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(d) Discuss various hydropower resources.
What are the environmental impact of
- hydropower sources ? - 7+3=10

89T TG TR AR e
(e) What is piezoelectric effect ? Describe: *
the mechanism of piezoelectric effect. .
Explain the uses of piezoelectric effect.
‘ ' 2+4+4=10 :
i m%ﬁwﬁwﬁmﬁ pfeT doRE.
TP 3 9| P s aeke

() What do you mean by ‘susta'inable‘ _
development ? How does the

~ environment" affect sustainable .

,-developm(_ent ? Discuss its major
problems .- - 2+5+3=10 .
T T I & e TR T

8RO ARTPR doR (TRl R A
Wwwn |
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