(d) Discuss various hydropower resources. ‘ Total number of pn’nfed pages—24
What are the environmental impact of '
hydropower sources ? 7+3=10 3 (Sem-4/CBCS) PHY SE 1/2/4/6/T
T ST R STl 41 | oif{cia | | 2023
esTe Teife Teom gel e (. PHYSICS

(e) What is piezoelectric effect ? Describe (.S B Sahenccment Colirag )

the mechanism of piezoelectric effect. Answer the Questions from any one Option.
Explain the uses of plezoelec;ri(; fif::cl:g ] OPTION-A
: (Basic Instrumentation Skills)
foire (anifes erer &2 fome (agfes aera | Paper : PHY-SE-4014
R 9 w4 | e zam EAED A OPTION-B
ARERTE S 41 | ; y F ( Research and Technical Writing)
PHY-SE-4024

(/ What do you mean by sustainable |
development ? How -does the : v
environment affect sustainable .
development ? Discuss its major |

OPTION-D
( Photoshop )
Paper - FHY—SE~4044

problems. 2+5+3=10 } OPTION-F
: Radiation Safet
T T I [ e v | ‘ nger : PHY—SE{4(§’6)4
QoFe AR e (@FEFA? AT AL _ OPTION-G
; ﬂ, PR ST 3541 | . (Renewable Energy and Energy Harvesting)

Paper : PHY-SE-4074

Full Marks : .50
Time : Two hours

The figures in the margin indicate
Sull 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
e 2MTAEOR 9% Tes Ao Sfered ¢

(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 iy
<51 AIFH GG (STAITS 10.605 kg (211 14 |
&% O 29 €% 10.500 kg
(ERAADES e 2HS S [ 292
i) 0.1%

i) 10%
fiii) 1%
(iv) 0.01%
(bp) Which measurement given below 1s not

possible to measure using an ordinary
digital multimeter ?

woTe Wl (MG (G @O AluEe ffatse
IFBRGIEE @9 @i e

(i) Resistance (G34)
(i) Phase of a signal (FIE®A 71

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

(@)

(iii) AC voltage (ﬂﬁa@ faeq)

(iv) DC voltage (fa #am)

- Which measurement given below can

not be measured directly by using a
cathod ray oscilloscope (CRO) ?

wHTS WAl (PIACHT (SR (PTG (I SAfbet THIoT
FRIAR (A (A &9 @RI 2

(i) 230V AC (rms)

(i) 2V DC

(i) SmV DC

(iv) 1V AC (peak to peak)

1V AC (11 ==t <MteT)

Which measure, given below, in an
ordinary electrical/electronics workshop
is not an essential safety measure ?

@ il (FWGT JRYTST 9¥q A4
SETD (e /DL N TR AN WS
AT 7 ?

(ij Wearing rubber shoes and
emergency exit facility

@] (Tl B wRe sl s o

(i) Proper earthing in the electrical
lines

Sl witwe Wi (S )
foasre A
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(i) Switching off all electrical
connections

A (AP AR % IR (sw1tch

off) (&Il
(iv) Be aware of surroundings

W@W?ﬁ@*ﬁa‘?ﬂ@mﬂm
0z o :

Answer the following questions in short :

2x3=6

wete i epTEd Tl s fral ¢

a)

(b)

(c)

Write down two differences between
- digital and analog instruments. ‘

. @%@ﬁ%ﬁ%ﬁﬂﬁww@ﬂ@

IGE

Calculate the frequency 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.-

@AT (@ HATH GO oM AR bizd

S W12 x5S G5! 7)< bas A 4 div
yaiEez | I DR @ 06! 7us/div (time
base knob) © %3 34 A (OB mia
FLFOBIA F=oIE Tfered |

Find the peak voltage and root mean
square voltage of an AC voltage,

V =22042 sin2xt, = =23.14,
t=4.778 sec. '

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

RS, Req V = 22042 sin2zt 94 e
W% G F9fE Aews i Tfeveal | (7 = 3.14,
t=4.778 sec)

3. Answer any two questions from (a) to (d) :
, | . 5x2=10
(a) I %@ (d) & faceear qby emie Tes faal ¢

(a) Define accuracy, precision, sensitivity,
resolution and range of a measuring

instrument. ,
BRCIA A o I C i R PE A R LA
FRCAVR [ETl, TS A W= [Rewgieq geat feat |
(b) S
Rl RQ
MW MWW
10K 10K
100V
Fig. 1

Fig. 1 shows a series circuit of R; and
R, resistors connected to a 100V DC
source. If the voltage across R, is
measured by two voltmeter having
sensitivity of 1,00002/V and a sensitivity
of 20,000£2/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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(c)

(@)

Fig. 1 © R, W% R, (%3 W5l 100V %1
g #e A F ™WRl R, @IEFE R
Ty fFeq #ely 7@ 1,0000/V @i
20,0000/ VI e S 6019 1o alal
50V #ifRPRe Giee (e SfEniEl R,
A Red (o7 (ol A2 |
Make a block diagram of a basic DC
voltmeter and DC ammeter using a

permanent magnet moving coil
galvanometer (PMMCG).

’ER?[ PR GePGEl (ofered’ v b1 ..

Crofb W% fU.f. afSibRte (e Heles
R AR
Explain the working of a digital

frequency meter (DFM) with a neat
block diagram.

=i vebar wgre Tferss =i fvR
GBI I At 4 |

Answer only three questions from (a) to (f):

10x3=30

(a) 3 7@ ()= feern fofaor =xsiq e faal ¢

(@)

(i) Define direct and indirect methods

of measurement with examples.
2

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

(i)

(iii)

(iv)

(ST T WiF AT AfEae Ao

TureRez foral |

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

oW TE GBI X1 we &2 @bt 77 5

i 1 Tbw ?

Give one example of gross error,

systematic error, random error.
3

1 g, AafeiTS v, A o

AT ArIOCE Tuizad fua |

The potential drop across a resistor
is found by five different students
as 10V, 10.5V, 11.5V, 9.6V and
12.4V. Find mean, standard
deviation and standard error of the
measurement. S

<l @R oo e (on SAivew gas
10V, 10.5V, 11.5V, 9.6 V= 12.4V
A1te | Rearewa 51w 1, S pifs, sl
oo WA et | |

Draw the block diagram of an AC

(b) ()
g millivoltmeter and explain the
functions of each components.
‘ 8
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(@)

“AfRad] fiferewofitl Wb Yefba i
< 2ATSTICH! S PRGB! Pt 341 |

Block diagram of a regulated power
supply is given below :

(iii) Write down two control knobs of

front panel of a CRO. 1
5 W & b1 T (oitETS 24 Fo! TG

W A

——>|Transform(r]—>[ Rcctiﬁer.|——»| Smoothcr|——>l Regulatcr| ( d ) (l) What lS P signal genei‘ Gtor iitie
What are the main electronics down two different signal
components used for rectifier and generators and uses of it.
smoothing ? 2 _ 1+2=3
fafee Rye e bR wshy wie HIES Teoiia 2 751 Hwe Tesivaa
ol @ fam g e A w9 AR

nrr— — s o o ‘ (i) Draw the block diagram of a

PR —— ey —— e : function generator and explain
TN W R AR & TEpE each part of it. 4
ToAMI T T W ‘ TR (WG G5 vefod Wi

(c (i) Why is CRO important in an ATSIFO! SH At F4 |

electrical/electronic laboratory ?
1

@1 FEAFD T /ZERD A AN V-r\ >£ Fig. 2
fo.oRS (CRO) R wasgeef? - : N
¢ el

(ii) Draw a neat block diagram of a
CRO ‘and explain each part of
cathod ray tube. 4+4=8

5 @Ik o Wb AR Asfa i o= - TR & )
@UT (@ BT ATSTHH! Gewt o 41 | : b

€T i SRS Wi e ¢

(i) Name the following waveforms : 3

Fig. 3

v
~

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 8 :
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(e) ()

(@)

(iii)

(iv)

Name two physical parameters

which can be measured by using

.an LCR bridge. -

@&, 5. W[, (LCR) Jio" w2we gika
ol B! (Sifess e am forar |

Define resonance, power factor in
an LCR circuit. 2

&, f5. T I IO TR W AR
@3] e o |

Determine power factor of an LCR
circuit with R =50 ohm, L =10mH
and C=10uF in series across
200V, 50Hz mains. 3
@1, 6. w1 381 GBIF ARR (3 Tfereal
itz R=500hm, L=10mH &
C=10uF, 200V, 50Hz TR #9®
ETRESIa AR T R |

What is a Q meter ? Write down

its basic principle. 1+2=3

O oir 2 TaT AtgRe TfSH! forar

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 10

(i)

(@)

(iii)

Write down JSour function knobs of
a front panel of a digital

multimeter (DMM). 2
fefeser MiFRvR R F5 (oimere 2t
BIfBY WIB 799 AW |

Prepare the specification of a
digital multimeter (DMM) to buy it
for an undergraduate physics
laboratory use. ) 3
HISF 21 2w Real Rroisiq »iSrmsiae
I M ARG (2l 8.7, [Ffiaitat
Q@Erel tonR w4 |
Draw the block diagram of a DMM.

. pol

fefecsa SRR bR wela s a1 |
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OPTION-B
(Research and Technical Writing)
PHY-SE-4024

1. Answer the following questions :  1x4=4
(@) Why is a footnote used in a feport ?

(b) How will you declare a document type
in LATEX ?

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

(d) Write a characteristic of ORIGIN.

2. Answer the following questions : 2x3=6

(a) Write two differences between scientific
report and thesis.

(b) Write the code in LATEX to ‘Bold’ and
‘Underline’ text.

() What is the value of the following
EXCEL function ? :
= FLOOR (14,4)

3. Answer any two questions : 5x2=10

{a} What is the need of scientific word
processors ? Give an example. of a
scientific word processor. What is
appendix in a research article ?

| 2+1+2=5

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 12

®)

()

)

(@)

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

How will you create ‘Ordered lists’ and
‘Unordered lists’ in LATEX ? :
2%+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+8=10

Discuss the difference between a
research proposal, thesis, dissertation
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 velocity
u is the initial velocity
a is the acceleration
t is the time’. . 5+5=10

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 .mean by cell address in : |
. OPTION-D
EXCEL ? How do you add comments ' |

to a cell ? What is a cell reference in (Photoshop )
EXCEL ? S 3+3+4=10 Paper : PHY- SE-4044
() How will you work with multiple sheet :
in ‘ORIGIN’ ? T : 1. Answer as directed : 1x4=4

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

(a) sponge
(b) burn
(c) dodge

(d) grayscale
(Choose the correct answer)
(i) What is extension for photoshop file ?
(a) docx :
(b) xls
(c) avi
(d) jpeg
(Choose the correct answer)
(iii) CMYK stands for '
(a) Cyan Magenta Yellow Blue
(b) Cyan Magenta Yellow Black
() 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 ?

3 (Sem-4 -
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(iii)

What is layer in Photoshop ?

Answer any two of the following questions :

(1)
(@)

- (i)

(iv)

5x2=10
How can you resize an image ?

Which are the editing and painting tools
in Adobe Photoshop ?

What is the difference between PSB

(Photoshop Big) and PSD (Photoshop
Document) ?

Mention about the tools to reduce the
noise of an image.

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

(@)
(b)

(c)
(@)
(e)

Write a description on Photoshop.

Discuss the process of changing
foreground and background colour.
How to create 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 features of
Photoshop filter.
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OPTION-F
( Radiation Safety)
Paper : PHY-SE-4064

1. Answer the following questions : 1x4=4
wed eTRd Ueq frdl ¢
(@) Write SI unit of temperature.
TEeoid SI 3 fordll |
(b) What do you mean by DAC 2
DAC 3fost & g
(c) Define curie. ‘

I weEE |

(d) Name the particles produced in pair
production.

ol T el GoIF A ferai |

2. Answer the following questions : 2x3=6
wore il e Teq 9 2

(a)' Name the consitituents of atoms and

nuclei.
ALY =R Fefemse sfFe @ SRR A
fovan
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(b)

(c)

Write two properties of a-rays.

e ARE 7 ol B

What do you mean by errors in
counting ?

sl @ Jfere & gene

Answer any two of the following : 5x2=10

wor Rzl KT o Ted 3 ¢

(a)

(b)

()

Define natural radioactivity and derive

an expression for half life. 2+3=5
P (TTIETOR Fe! el W= ST
el A Tlerea |

Discuss the interaction of charge
particles with matter.

wifRe TR omide ForS (e @ I
SCEADA 4 |

A certain radioisotope has a half life of
8.10 days. What percentage of an initial

sample of this isotope remains after 26
days ?

@I TS (oufEn Aze bR ey

8.10 1 26 =T PPH© 3R Fww *rores

Q2
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(d) Discuss about linear energy transfer.

@RS *fe BT T30E b 34 |

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

oo fzer fofab e Tew <l ¢

(@)

(b)

(c)

Explain the construction and theory of

Coolidge tube. Derive an expression for

minimum wavelength of X-rays. '
7+3=10

TG o1l 51 o SN PIGTIG TG 54 |

G MR FEew o e aem i @6
Tfereat |

What is tomography ? State its theory.
Discuss multisection radiography.
4+6=10

E‘aﬁrﬁﬁs?m%ﬁmfﬁmw
QTP FHCF s F9 |

Write the basic pli'ilnciple of MRI.
Discuss- different imaging methods.
2+8=10

MRI 3 st faei | Rfen Tfer Jmfomm
TGl 4 |
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(d) ‘Write short notes on :

(e)

—~

5+5=10
oY (BRA fevat ¢
() Radiation hazard
e Rom
(i) Nuclear energy level

Define radioactivity. State and explain
the law of radioactivity. 2+8=10

m@ﬂwwmml CWF@NWWW
IR FH |

How does transmutation of nucleus
take place when a, § and y rays are

emitted ? Define specific activity and
write its unit.

a,ﬁm'yaﬁnﬁmﬁﬁ%@mwamm
TGS WO ? MATHS (oo wew fa
e G B2 |
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OPTION-G
(Renewable Energy and Energy Harvesting )
* Paper : PHY-SE-4074 '
1. AnSwei"_ the following questions : 1x4=4
oo e U fia ¢
(@) : What is solar distillation process ?

(b)

()

(@)

- 2.  Answer the following questions :

GTia oo afs 2
Green plants convert solar energy into

chemical energy by means of
{Flll in the blank)

WWW@W%
FINT A | (YTt 312 23 1)

Write two characteristics of photovoltaic
system.

T eI sEfed 7o7 (ki

What do you mean by ocean energy
potential ?

W%Wg&mﬁs{w

2x3=6

O o Tl 9 2

(a)
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Write down the differences between the
convensional and non-convensional
energies. -

Contd.



(b)

(c)

ATEC NF AT HfET Aee A5

A2 fa2 |

Why is coal a non-renewable energy

source ? Mention an adverse effect of
coal

w%@mﬁm@m%%wvw
<ol effeger dok Trad 4|

What do you mean by primary,

secondary and suphmentary energy
sources ?

I, (N W& Afavme =fes T gfom B
e

Write short notes on : (any two) 5x2=10

59 (oI o ¢ (Rizmean wby)

(@)

. (b)

(c)

(d)

Biochemical conversion

CERAPHRS AT
Solar pond

G 3R

‘Ocean thermal energy

A o e

Geothermal resources

T 7o

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

4. . Answer any three queétions : 10x3=30

o A fofst ene Tea il

(a) What is wave energy system ? How does
it work ? Discuss various types of wave

_energy system. (at least three) ;
2+2+6=10

T\ﬁ*ﬂ@“ﬁﬁ*?ammm?ﬁ%ﬂ
Y4BHE w3l ¥ife oEe RE Siersa 9
(w8 fofbr)

(b) What is photovoltaic system ? What is’
the difference between bhotovoltaic
panel and solar panel ? Describe the
arrangement of components of a
photovoltaic system. 2+3+5=10

eI owfe B F5eHIRe e o
. (TR T739 G “A1935 & 2 26 9+ 6If% “mfeq
ffom TR e 3991 34|

{c) “"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

waRst JfErcE 6 3@ ¢ wazei Y RRERTE vl
fof e waRel BHIRAeE 3 79! |

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/¢ 23  Contd.



