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PHYSICS
 (Skill Enhancement Course )
Answer the Qhestio_n-s from any one Option.
. OPTION-A :
( Basic Instrumentation Skills)
Paper : PHY-SE-4014
‘ OPTION-B
( Research and Technical Writing]
i REhY =S 04
OPTION-D
( Photoshop )
Paper.:. PHY~SE~4044
OPTION-F
( Radiation Safety) .
Paper :-PHY-SE-4064
OPTION-G .
{ Renewable Energy and Energy Harvestmg )
- Paper . PHY~-8E-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)
Paper : PHY-SE-4014 -

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

WW@@%WW%&@T’: .

(a} The weight of a box was measured as
10.605 kg, but the actual weight of it
was 10.500 kg. What is the percentage
of error in the measurement ?

B A5 GE (SIS 10.605 kg (oI 51 |
% AFEOR 43 @6 10.500 kg
(ERAAES *eaa 29 G0 & 392

i) 0.1%
L fi) 10%
(i) 1%

(iv) 0.01%

(b) Which measurement given below is not
possible to measure using an ordinary
digital multimeter ?

wor fRal ARG Cenael o5t e Refhar
- wifREE 71 @R

(i) Resistance (@)

(i) Phase of a signal (ireg wel)
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(d)

(i) AC voltage (2R3} ﬁW)

fiv) DC voltage (%3 #31)

Which measurement given below can
not be measured directly by using a -
cathod ray oscilloscope (CRO) ? :
TS T (PG!S (AT (X A foe Tl
FHCAE (A (T 573 (IRR 2 ‘
i) 230V AC (rms)

(i) 2V DC

. (i) 5mV DC

fivj 1V AC (peak to peak)
1V AC (FRR =1 Tt :
Which measure, given below, in an

ordinary electrical/electronics workshop
is not an essential safety measure ?

wae wFl (TG ARGTST 99 AR
B(eThIb (el / BTG M NI s @rﬁ
SYTAICTIE 2 ?
(i Wearing rubber 'shoes' and
emergency exit facility
T (e P e siewliE s sl

(i) Proper earthing in the electrical
lines

SRR siEe SR *ﬁw&mﬁ)
e A '
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(i) Switching off all electrical
connections
HBCE! Z@W et W TR (sw1tch
. off) (T . :
~ (iv) Be aware of surroundings

W@@Wﬂﬁ@*ﬁﬁﬁﬂ@ﬂﬂﬂtﬁ
1z ol

Answer the foIlowmg questions in short :

Tﬁmmﬁmﬁm"

Ox3= 6'

_(a) Write down two differences between

digital and analog instruments.

_.%@ﬁammmwm—wzmﬁ@_

ot |

(b) Calculate the frequen_cy' of a sine signal
~ observed on a CRO, if time base knob
is on 7us/div and in display (x-axis) it

- shows a 4 div in a complete cycle.

@C (@ e G5 2o ~RTe! biz

- ARG GO1E OO ! T b AE 4 div

(FeRETE| A RN @b T 7us/div (time

base knob) © T8 T4 AF (9T bied

AT TS SR |

(c) Find the peak voltage and root mean

square voltage of an AC voltage
Y= 220\/581?’127?1’ =314,
t=4.778 sec.

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

RS feq V = 22042 sin27t 19 feg
W@%aﬁaﬁwm%ﬁwiw 3.14
t=4.778 sec}

3

Answer any two questlons from (a) to (d) :
: 5x2=10

(@) 3 *Rt (d) =1 Reprean g6t e ey s

(a) Define accuracy, precision, sensitivity,

resolution and range of a measurlng
instrument.

@Bl @Y (e T AP, wvr@—f
RS, TPt G S R et oy

(b) h @ o
e ‘ Ry R,
MWW MW
10K ; 10K
— 100V—— >
Fig. 1

Fig. 1 shows a series circuit of R; and
R, resistors connected to a IGOV DC

- source. If the voltage across R, is
measured by two voltmeter havmg )
sensitivity of 1,0000/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
S50V range.
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Fig. 1,9 R, 9™ R, &3 W5l 100V 73

- fogq @ore WA T X'l R, @IEH 12
T few ey 7@ 1,0000Q/V U= :
20,0000/ VAAIEES S50 H5IR Al
50V #/fe Gk @Rt SRBRoIEh Ry I
Afos [eg (o (AR T

(o) Makt;, a block diagram of a basic DC

voltmeter -and DC ammeter usmg a -

permanent magnet moving coil
galvanometer (PMMCG).

FA FES GoPYal (olece o «@ol 1%1%
TeBTER Ui [6f5. afibRtE @ e
EEEERISE:

(d) Explain the working of a digital
frequency meter (DFM) with a neat
‘block diagram

SRR Qebay e fEfense F=mikT foE,

«aﬁawwﬁmwl

4 Answer only three questions from (a) to (f):
10x3=30

(a)asm(f)“@f ﬁmmﬁﬁﬁrmww

(a) [1) Define direct and indirect methods

of measurement with examples
2
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(i)

: (iii}

(iv)

(b) (1)

C@rmﬁ%mmwaﬁvm CE R
Tz fdl | -

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

“WW‘@&QWW_GT%? u‘tﬁ’@’%ﬂ_
T 9 Thw e

Give one example of gross €rror,
systematlc error, random error.
3

WW %ﬁﬁ_iﬁ'ﬂﬁ%@
TR TRl Twread fiar |

The potentlal drop across a rf:31stor
is found by five different students
as: 10V 105V 11.5V, 9.6V and
124V, Find mean, standard
deviation and standard error of the
measurement. 3

9Bl (1Y Fiere [Rex (ov sivew 2@g

10V, 10.5V, 11.5V, 9.6 V¥R 12.4V
{11 | [eaTems 1T T, S wil W

wold T Tferedt |

Draw the block dlagram of an AC

millivoltmeter and explain the

functions of each components.
8
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ot RifreeRtE < aefE e

S HTSIFC! eI PRI il <541 |
{n} Block diagram of a regulated power ¢
e supply is - given below : -
——| Transformer |-——| Rectifier |——| Smoother Iw[@g‘ulater .

What are the main electronics
components used for rectifier and

smoothing ? 2

ﬁnﬁ—ﬁ@—wuﬂﬁﬁwﬁ—mﬂ“f

ol @ a2 ¢

—'*E’@MI’WWI-— o

()

(@

W\Nﬂ?ﬁmﬂﬁ‘ﬁ AR & LEERE
i) Why is CRO important in an |
electrical/electronic laboratory ?

1 @

B 3@'@%@/3@@% Eiiciaisio

RS’ (CRO) R exgsss

Draw a neat block diagram of a

‘CRO and explain each part of |

cathod ray tube. 4+4=8

B i o i #iRER Yeha SR o

@G @ Hes areo! e e 4 |

3 (Sem-4/CBCS) BHY SE 1/2/4/6/7/G 8 -

{iii)

(@) (i)

Write: down two control knobs of
front panel of a CRO. = 1

o we o GBIk T C""TW 2% WG TG
T A e

What is a signaj generator ? Write
down o . different signal

generators and uses of it.
1+2=3

S TR 2 GhI IS %Qvn%a

.mmwﬁm;

(@)

Draw the block diagram of a
function generator and explain

each part ol ] -4
FIEH (AT @B ety Wifs
fm\o e A EO IR

(iif)

Wik
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Ve

Name the foilowiﬁg waveforms : 3

o

-5t Fig. 2

;-J.

Qo

ST W SR S B




(e)

()

(ii)

(i1i)

(iv)

-Name two physical parameters

‘which can be measured by using

an LCR bridge. 2

. B Wm (LCR)@%W@I%[

ol 451 S A 1

Define resonance, power factor in

dh LOR eireuit g

@1, fo. ST TS GOIF e W AR
@3S wee fea |

Determine power factor of an LCR .

cireuit with R =50 ohm, L= 10mH
and C=10uF in series across
200V, 50Hz mains. e

<71, 15, wig 9647 i Sia (3 e

IWte R=500hm, L=10mH W%
C=10uF, 200V, 50Hz THR #99 |

C&ﬁ*[zj'z_n_ ©itd AR 1 24 |

What is a Q meter ? Write down

its basic principle. 142=3

: O o &2 Tu" MyRet NS 1|
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()

‘Write down four function knobs of
& front: panel iof' ‘g digital

multimeter (D MM) D
RS SEBROM O T (oiteTe e
bIfab) ZPIHa WRS AN T |

Prepare the specification of a
digital multimeter (DMM) to buy it

L foran undergraduate physics

(iii)

laboratory use. : 5,

Hie AL} A e [eeR o_rwoee
- K2R AE A (@9 fS.an.es. [t

el tenR |
Draw the block diagram of a DMM.
g i

Shn e e
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2.

OPTION-B

. {Research and Technical Wﬁtin_g}

" RHY- SE-4024

Answer the following questions : 1x4=4
(a} Why is a footnote used in a report ?

(b) How will you declare a document type |

in LATEX ?.

() Where can you set the shading color
for a range of cells in EXCEL ?

(d)  Write a characteristic of ORIGIN. .

Answer the following questions : 2x3=6

(a) Write two differences between scientific -

report and thesis.

(b) *Write the code in LATEX to Bold’ and - |

A0 nderhne text.

{c) What is the value of the fallowmg-

EXCEL function ?
= FLOOR ({( 1_4,4}

Answer'any two questions : 5x2=10

(@) What is the need of scientific word
_processors ? Give an example of a
scientific word processor. What is
appendix in a research article ?

e 2+142=5
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(b} Name the different types of charts in
EXCEL. Write in detail how you will
create any one of them ? 2+3=5

fc) " How will you create ‘Ordered lists’ and
‘Unordered lists’ in LATEX ?

2Yo+2%=5
(d) Write a note on ‘Integrate Gadget’ tool
in ORIGIN.
Answer any three questions : - 10x3=30 ‘

(a) Write the different components of a
scientific report and discuss each
- component in detail. ; 2+48=10 -

(b)) Discuss the difference between ‘a
research proposal, thesis, dlssertatmn
- and technical report. :

(¢) What is the difference between ‘inline’
math mode and ‘display’ math mode ?
Explain with example. Write a code in
LATEX that shall display '

‘v=utat
where v is the final velocﬂ:y
u is the initial velocity
a is the acceleration :
t is the time’. 5+5=10

({d) What are the main features of EXCEL ?
. Discuss any three of them.
: : 4+2+2+2=10
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(e) What do?you mgan by C(Callil address in | : OPTION_])"
EXCEL ? How do you add comments '
to a cell ? What is a cell reference in : fEhetasiiop) :
EXCEL ? : 3+3+4=10 Paper : PHY-SE-4044

(f) How will you work w1th multiple sheet_ i di 4 1x4_’
; 3 ‘ORIGIN’ | | Vi Answer as directed : - =4

(i) The tool used to darken a selected area
- of a photo is : :

(a) sponge
(b)) burn i
(c¢) dodge

(d) grayscale
(Choose the correct answer)

(ii) What is extension for photoshop e 2

(a) docx

(b)xs
: ; (c) avi

(d) jpeg

. {Choose the correct answer) '

(iii) CMYK stands for
(@) 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 ?

2.  Answer the following questions : 2x3=6
(i) What is a smart blur ? ‘
(i) What is a grayscale mode ?
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i

(Y
(i‘i)

(iii)

(i)

What is layer in Photoshc;p ?

Answer any two of the following questlons
Sx2= 10 :

How can you resize an 1mage 2

Which are the editing and pamtmg tools
in Adobe Photoshop ?

Wha_‘; is the difference between PSB
(Photoshop Big) and PSD (Pho'to__sh_op

_Document) ?

Mention about the tools to reducr: the
noise of an image.

Answer any three of the following

- questions : et el 10X 330

(@)
(b)

(c)
(d)
(e)

Write a description on Photoshop.
Discuss the process of changing
foregrcund and background colour.
How to ._C.réate a transparent
background in Photoshop ?

Write a short essay on the items of

Layers panel.

How do you organize layers in

Photoshop ? What tool can you use to
combine images ?

Describe the common featuresp of
Photoshop filter. -
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. OPTION-F
( Radiation Safety)
Paper : PHY-SE-4064

1. Answer the following questions : 1x4=4
(a) Write SI unit, of temperature.
- Taeoi SI @ R !
(b) What do you mean by DAC ?
DAC I B g@e-
' (c) Define curie.

ﬁﬁﬂ\wm!

(d) Name the particles produced in pair
production.

ol TeeivE T O A R

2.  Answer the fo_lloﬁririg rquestions ; 2x3=6
wAe fir eme Tew 9 ¢

(@) Name the conSItltuents of atoms and

nuclei.
A i Welpane e c@a e S
fealt |
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(b) Write two properties of a-rays.
ST A 75 o ol |

(c) What do you mean by errors in
counting ?- :

s @l 3 6 e

3. Answer any two of the following : 5x2=10
od [ 751 e Ted 9 ¢

(a) . Define natural radioactivity and.derive

an expression for half life. 2+3=5
eligplon (oaiEroR ke fral SR SHeREs
o I Tferea |

(b) Discuss the interaction of charge
particles with matter. ; -

w@iﬁﬂim@m@mﬂﬁﬁf—mm
WWI'

(c) A certain radioisotope has a half 11fe of

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

days ?
Gmanﬁﬁ%@c—@ﬁazrwxaﬁkﬁémﬁrawaRRWﬁ
8.10 %|26WWWWW«T

Qe
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(d) Discuss about linear energy transfer. -

AR e ZRes TH0E SEs 9

Answer any three of the following
questions : : - 10%3=30

WW%WWW

(@)

(b)

Explain the construction and theory of
Coolic{ge tube. Derive an expression for ‘
minimum wavelength of X-rays. ‘

- 7+3=10
TG oT1 GBI o] BIFe FIFIS SO w4 |
e AfME fTyon swel e e R <Ol
Tfere |

What is tomography ? State its theory.
Discuss multisection radiography.

_ 4+6=10
Buiaif) e 20 Toteimpcet fovan | <@l
ACS AR THE e F=
Write the basic prinéiple of MRI.
Discuss different imaging methods.

2+8=10

MRI 4 seiifecs! fera | fafon 2rfer siafowaia
Al 4 |
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(d) Write short notes on : - St5=10 "

59 (G feral ¢
(i) Radiation haz:ard
. R R
(i) . Nuclear energy level

el wfe o

{e) Define radioactivity. State and explain

the law of radioactivity. 2+8=10

(oEEToR e fral | (owfErsid >4 &R

R 4 .
() How does transmutation of nucleus

take place when «a, 8 and y rays are

emitted ? Deﬁne spec;ﬁc activity and
write its unit.

e ﬁmﬂﬁnﬁ%‘%ﬁ%@sﬂwmaﬁmm
| iy 952 S c—ﬁfw‘ﬁ HER
e G o
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OPTION G

( Renewable Energy and Energy Harvestmg )

Paper : PHY-SE-4074

Answer the followmg questlons 1x4=4

wor 2 Teq e

(@) What is solar distillation process ?
CTIH 2few oiafe &F7

(b) Green plants cohvert solar energy into
chermcal energy by means of
(Flll in the blank)

FAIG 0 | (Viﬁ‘?éﬁq@’aﬁw)
(c) Write two charactenstlcs of photovoltaic
system.

O eeOIREE 2o by (afeiEy ﬁ’ﬂl

(d) What do you mean by ocean energy
potential ?
Afus «fe swlaa e f qon e

Answer the following questions : 2x3=6
wHA el T o g

(@)  Write down the differences between the
convensionnl and non-conve 1"16101"181
energien

| (M 4 /CHCH PHY 886 1/2/4/6/1/0 21 Contd.




W%%WWW%WW“@W_

- ol B

: (b) Why is coal a_honwrenewab}e energy
~ source ? Mention an adverse effect of
coal. ' ;

<51 &fT 2ok Tuad |

() What do you mean by primary,

secondary and suplimen__tary-energy |

sources ?

T, (T W% oo e B afa &

S e

3. - Write short -notes on : (any twoj 5x2=10 1

B O T g (R g5t
' (a) Biochemical conversion

TR ol
_(b} Sdlar pond

¢/ Ocean thermal energy
(d} Geothermal resources

AR 5
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W%ﬂ@ﬁ@ﬂ%ﬂsﬁﬁf@a%@?w‘

. Answer any three questions :  10x3=30

O Riesiean 1! e T g 5

(@) What is wave energy system ? How does

- energy system. (at least three)

)

it work ? Discuss various types of wave

2+2+6=10
waﬁr%m%?i‘mﬁma@?ﬁ%ﬁ
U ONe9t e wue Rarw wigesa &4
(s folsy) o

- What is photovoltaic system ? What is
the difference between photoveltaic
 panel and solar panel ? Describe the
-)arranger.nent of components of a

. Phetovoltaic' system. 2+3+5=10
TR of6f fre TR s o

(c/

TR T e wﬁﬁwﬁw'%ﬁﬁ

ffen SicmEs et o gy

What do you mean by a wave ? Write
down the primary characteristics of
waves. Discuss three types of waves
with examples, ‘ 2+3+5=10

- Wﬁfﬁfﬁmﬁfm?iﬁiﬁf@wmmﬁ

foR et Ol TR 3T 7|
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(d) Discuss various hydropower resources.
What are the environmental impact of
hydropower sources ? 1310

o7 e R e < | A _
8IS, e B der 7
(e) - What is piezoelectric effect ? Describe

the mechanism of piezoelectric effect.
Explam the uses of piezoelectric effect."

2+4+4=10
ﬁﬁmﬁ‘%@f*$a‘?ﬁ%?ﬁ%ﬂ@”&@ﬁ%ﬁﬁ—ma j
TJIER I T B E@fes sere 1
() What do you mean by sustainable w
‘ development 7P How does the l

~environment affect sustainable
development’ ? Discuss its major
problems j : 2+5+3=10

a@Wﬁﬂ'ﬁmww qﬁmﬂ'ﬁiﬂsﬁ?ﬂmwﬁw ICEROE
ST AR HOR (FEFA? TS eiuw
TP A B

e i
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