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PHYSICS

( Skill Enhancement Course)
Answer the Questions from any one Option.
OPTION-A
Paper : PHY-SE-3014
(Physics Workshop Skills)
Full Marks : 50

Time : Two hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following objective-type
questions : 1x4=4

Contd.




(@) Given a one-meter ruler with 100
divisions on it and another one-meter
ruler with 1000 divisions on it. Find
the least count of each scale.

quis @ o wde wWffe (Ruler) 100T!
Sisl |WR WE i QI sif@® 10005 S
R | SreGie WRA AN (SRR S Sferedl |

(b) Name one constituent element of ‘white

metal alloy’ ?
4l A AT Rzl G5t G S =

IGRI

ave given a digital multimeter to |

(c) Youh
oltage In a

measure single phase V
household electrical line. How do you

measure it ?

aﬁ@f@cﬁamﬁ?ﬁﬁmmmﬁi@’
qﬁaﬁa@«ﬂwmﬁmmﬁ%j

21qf qA? i
{

Why is Aluminum difficult to weld?

(d)
gefafRan SwreR R4 37 B2
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Answer the following questions in very short :

2x3=6

OO eRbid OOl YUK b

(@)

(b)

(c)

Name the three fundamental quantities
in measurement. What will be the unit
of these in S.I unit?

(SI-T14 AT ARG w9 =it |
IRNFLR . TR, (S.1.) 9 [F 22

What kind of tool is bench vice ? Write
down two functions of bench vice.
@ ©i%§ (bench vice) & & ﬂ"\{%” &
©iggd 70 RS fovin |

Why is braking system important in
automobile engine ? Write down two
braking systems used in automobile
vehicles.

o5 TRz Ffge @F [T wags)d 2 o5 SRR
Fgge abTe IR @ 757 @R B
s fori |
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3. Answer any two questions from the

following : 5%x2=10

7 il Rl i @ T

(@ () Define Vernier constant of a
Vernier caliper and Jeast count of
a screw gauge. 2
SR @i SiRaR 3 O  FTe
SR o e |

(i) Find out the maximum possible |
error during the measurement of
volume of a solid block having

length 3cm, brea ath 3cm, and
height 4cm. The Vernier constanzt 1

of the scale is 0-01 cm.
5 (5 iR, 3 (A 2 o174 IR 4 (52| |
THoR 5 GOl Gig SoNd (EINIRT
Fqe T34 o I EbR T

(i) Can we measure thickness of a | -
human hair (~70 micron) with a |
screw gauge having least count
0-001cm? Justify your answer.
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(b) @@
(1)
(e @
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W= & (~70 micron) 9CEE A,
0-001 (5sf3z AP (YE GGl F G
SmTe giRa ~iRE ¢ Tesa AL il
Sl

Draw four welding joints
configurations. 4

SIfF6I @EE (@9 49T SEFR AT
Ba =il

What is the difference between

welding and soldering of materials ?
1

951 <l FCAIe [N CFIS SEFER S
boiffR srmfeox il =2

A digital multimeter measures
voltage across an electronic
component as Vv=10V+0-1V
and measure current through it
as I=1mA *0-01mA. Calculate
resistance of the circuit with
maximum possible error in the

form R = AR. 3

SeE AT Al @R Few Wi 2RI

(SIS TNEC V=10V 0-1V =%

= 1mA +0-01mA i o’a | Ao

YT S S ACH® o 1D
R + AR Fol® Si¢il <41 |
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g

(i) How can you cliff(‘,rcmiat
p-n-p and an n-p-n trg,.
8i

with the help of a di;tor
r]tal

2
o p-n-p % gol n-p-n %
fofeca SFSFOR B 7RIS gy,
e el

(d) Identify the discrete electrical gy
electronic components from the
following symbols [(i) to (x)]: 5
TS il geRpes ol [ 4 x (41 Serfo
UiF @IS AGTR B w4 ;

multimeter ?
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Answer any three questions from the

following : 10x3=30
oS WAl TN [ e At Yen it -

(@ @)
(1)
(b) (i)

Discuss the five manufacturing
methods of materials in a
mechanical workshop. S

(TINS5 GBie JwN ofws
RIS I @A #Ai50) oia e 36 11 |

Describe in short on five different

machine tools used in manufac-
turing process. S

Ao Ramm wisemest 91 |

A sinusoidal voltage trace displayed
a Cathode Ray Oscilloscope (CRO)
is shown in Figure: 1. If the time
switch is 100us/cm and the
amplitude switch (Y)ison 1 V/em,
find the frequency, time period,

peak to peak voltage (Vpp), r.m.s

value of the voltage (Vims) for the

given waveform. 4
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sqe BT (BAT (A SO THIog
JRTS g @Bl APe A Ty o
T JOHICE! 100p/cm T {7 ()

OOl 1 V/ e (Fero AP, (O #fzdy
RTCBIT FoIICT, TP, *TRI o417t R
o (V,,) =T Rew® A% WE am
(V) Sleredl|
FAH
Figure :1

(i) Can we measure 220 Vofa.c sighal
by using a CRO ? Justify your
answer. | 1
4ol (FAG (F SfdeT CH=F FHYTS 220 V
ARAST e FAUF© GRA #AIf€e 2 T

gfiel T |
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(c)

A L R R B AR

(i) Design and explain briefly an

()

(1)

ON/OFF electronic control switch
using a transistor and relay. 5

ey Raea Rafes sm /orF 1 ol
GAfeRR Wi f&ts qeg s @ oo
3] WE GAE IGANH! G 941 |

Draw a basic electronic timer
circuit (Astable multivibrator) by
using IC 535. 3

w31 555 (IC 555) IR IR 2R HE
M T (ARETE MFTSREES) @l
T 4 |

In a basic electronic timer circuit
(Astable multivibrator) by using
IC 555 the duty circle determining
resistors and capacitor are given
by R, =1kQ (external resistance
between IC Pin No. 7 and 4),
Ry =20kQ (external resistance
between IC Pin No. 7 and 2) and
capacitor C=1uF (external
capacitor between IC Pin No. 2
and 1). Calculate the output

frequency. 2
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iR SSS(1C555) =R 3R Ry iy
NYRY (s I8 CICE
NSiREse) o sz R
QT R, =1kQ (AR PR 7 e
4 IS I (@) AF Ry, = 20k Q)
(T B 7 = wiis 2 3 e 20 @)

UI® QY W C=1uF (W3 B P
2 Q% 13 ) W Wiz (MiEoR

IS ey 4|

(i) Explain the need of a regulated
power supply in an electronic

circuit. 1
TR AT 3691 Whre Fafie Rype
TR AT G 4 |

(iv) Draw a neat diagram of a regulated
power supply having output
voltage +5V and explain the
function of each electronic
components in the circuit. 4

+5V Wafee e @iz At oo
HREIT IS o 1eaw 591 SN2 LTSI

TG A Agfer femeg i i
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W)

(u1)

(iv)

(e) ()

What is the full form of P.C.B used

to make electronic circuit ? |
TR, [WF I6A ) qAIte IZR x4t 2L

(P.C.B) I 7 ot fF 2

Describe the stages involved in the
soldering process of an electronic
component in a P.C.B. 3

TERg WS Sgfermz #1.5.R 10 gz
(soldering) FRAGT 9T (A *IHT-
TIZ I 4 |

Which material is used in soldering
wires (leads) ? 1

GIeT2 41 $IRGieT® (soldering lead) &
49 INYT T W 2

Describe the procedure for
measuring the height of a
mountain using Sextant. S
‘(55757 AYTS 12 BIF THOF (&I
e =t AwfSCe! adfal 0|

What is the working principle of a
lever ? 2
forem IS & 2
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(i) Discuss lst, ond and 3rd class of

lever with examples. 3
oy, fEe o S EERIE ferer
et IR ol |

Write down two examples of pulley |
used in your home. 2 |

7 T (I AT 5 Svirel el | J

(iv) What are three different types of |
3

pulleys ?
fofao) [Rfen ] e i foral|

on five different

(iti)

hH Write very briefly i
electical power generation systems.
S
F5r Bfen R [P Teslvie med |
R o e ol

(i) Discuss the working principle of a
hydroelectric power generation |

system with diagram. 5
GRS ool Awfed FGe paR
HCeToal 41|
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OPTION-B
Paper : PHY-SE-3024
(Computational Physics Skill)
Full Marks : 50
Time : Two hours

The figures in the margin indicate
SJull marks for the questions.

Answer the following questions : 1x4 =4

(@) Give an example of open source
operating system.

(b) Give the names of any two version of
Linux OS.

(c) What are the three basic building blocks
of an algorithm ?

(d) What is the command to label x-axis in
GNUPLOT ?

Answer the following éluestions : 2x3=6

(@)~ What is a variable declaration in
<  computer programming ?

(b) rite any two characteristics of an
.. algorithm.
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(c/ Draw a flowchart to find the simpy,
interest.
3. Answer any two questions : 5x2=10

(@@ Write in brief about open source

operating system.

) Give any five commands of Linux OS.

(c).‘ Write an algorithm to-find the sum of
)

4{;/ two matrices.

() What are the five steps in prog
development process ?

ram

4. Answer the following questions:
10x3=30

rithm and draw the

\/(QJ’ Give the algo (t
~  flowchart to find the sum of a finite
K series. - 5+5=10

Or

ive the algorithm and draw the
flowchart to plot the trajectory of a
projectile thrown making an angle with
the horizontal. ' 5+5=10

V(y/Draw different symbols of flowchart with
their uses. - - =

»
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Or

Write a note on various operators in
scientific programming.

(c) Give the syntax of different types of
looping statements.

Or

Write briefly about graphical data
analysis and its limitations. 7+3=10

| MJL/ P
5D
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OPTION-D
Paper : PHY-SE-3044

( Digital Photography and Editing)

Full Marks : 50

Time : Two hours

ures in the margin indicate

The fig
Jcs for the questions.

JSull mar

swer the following questions :

1. An
1 X4=<

A. Basic element of video editing is :

(a) capture

(b) shot

(c) timeline

(d) All of the above

B. A video consists of sequence of

(a) frames
(b) ~ signals
(c) packets
(d) slots
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C. Digital editing is known as
(a) lincar cditing
(b) non-lincar editing
(c) tapc to tape editing
(d) Nonec of the above
D. In which stage do you edit video ?
(a) Pre-production
(b) Production
(c) Post-production

(d) None of the above

o5 Answer the following questions : 2x3=6

(aq) Why 1is e":x):p\‘o's{lr’e important in
photography ?

(bp) What are the types of exposure in
photography ?

(cc Why is manual focus important 1in

photography ?
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T
3. Answer any two of the following question, .
5x2=16
(@) What is white balance ? Explain.

(b) How does digital video work ?

(c) What resolutions are available ip
photography ?

(d) How does white balance affect an image ?

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

(a) Explain Charge-coupled device ?

(b) Write the difference between lens and
iris.

(c) Describe shutter in digital video camera.

(d) How do you classify methods for
abnoraral event detection in video ?
Write the advantages and disadvantages
of a DSLR.

(f) Explain digital noise.
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OPTION-F
Paper : PHY-SE-3064
( Weather Forecasting )
Full Marks : 50
Time : Two hours
The figures in the margin indicate

SJull marks for the questions.

1. Select the correct answer : 1x4=4
w7 ©ed] A Sfered
(a) Ocean covered surface of the earth is
TS SRR 39 fAdt 7o AR T
(i) 50%
(ii) 80%
(ii)) 71%
(iv) 65%

(b) Hygrometer is used to measure

S ERGREEIBSEERARSIREY

(i) wind speed
oI wfe

Contd.
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(i) density of water
A1 TG

(i) humidity of air
AR gl

(iv) density of air
IS IR

(c) Percentage of nitrogen in atmosphere is
IR LT ¥[0Iee #AA e
i) 68
(i) 78
(iii) 88
(iv) 58

(d) Atmosph}eric layers are classified on the
basis of _

R SR T 80 fefe o[
(Hige 1 (T2

(i density
19

(ij) temperature

2
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2.

3.

(i) wind
R
(iv) radiation

BRG]

answer the following questions : 2x3=6

SRR GISEACKE RE I

(a)

(b)

Write the working principle of a
thermometer.

SIS TII FIEFF] TITOCo! 12 |
What is relative humidity ?

ST Siget [ ¢

(c) Atmospheric gases obey few simple laws
in response to changes in pressure and
temperature. Write two laws.

AR Cﬂwmﬁmw—t G A
T 7@ NI 50 | GG 707759 ol |

Answer any two questions : 5x2=10

Rizizen 751 2% Tel Wl -

(a) What are the most important parameters

to forecast weather ? Briefly discuss
about them.

o5 Al A AGiEeE (@fz G
aAféram 7 7 zrama e 5 Sl <@l |
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(b) “Modern weather forecasting did Nog
become possible until weathe,
information could be collecteq
assembled and processed rapidly,»

Explain it.
“ S ToR SRR S (2 FifeeT AT
Soq B2 AT, TN I S ST [

Fe ifeeT 1 3I g w3 |

(c) What are the factors that affect wind
motion ? Briefly explain them.

TOI5T 5IfeF @IS ASIF (AR FIIFES [ 2
31N B 901 1 |

(d) Write about precipitation characteristics
and measurement.

QYT (T I 3FF (ST [T =

4. Answer any three questions : 10x3=30

fRcrrean fofaby 2rix Teg favsll -

(@) How are clouds classified ? Describe the
characteristics of different clouds.
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(b) Discuss ab
out short '
forecasting, and medium range

T I TR ARTE qsrgee
TIOR3 | s

(c) Describe different layers of atmosphere.

IR [fem w9 i |

(d) D'isc.uss‘ solar radiation energy
distribution mechanism in atmosphere.

RN (19 fafReael i o A fo Sttt
|

(e) In spite of their relative scarcity, the so-
called greenhouse gases play a crucial
role in the thermodynamics of
atmosphere. What are these gases?
What are the sources and negative

effects ?
aelfeeitd Aol T8 vl (UE R
cmwﬁwmﬁéﬁmﬁmm
o 7| B A 9 GRAIRE B O
A6l TS Tl ¢
() Whatis climate change ?

ey A @ ¢

Contd.
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OPTION-G
Paper . PHY-SIE-3074
(Applied Optics)
Full Marks : 50
Time : Two hours

The figures in the margin indicate
full marks for the questions,

Answer either in English or in Assamese,

Choose the correct answer : 1x4=¢

e Teso! b Sfered s

(i) A LASER source has a coherence length
of 30 m. Its coherence time will be

G5! TN BT RaIfS M 30 SR e

|

RIS e B 292
(a) 108s

(b)) 30x10-8s

(c) 107 7s

(d) 0:3x108s

(ii) Which of the following can be used In
the vibrational analysis of structure of
matter at atomic level ?
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ML QAR st oo Ripsaes fafife

(PINCE! 3T = 2
(@) MASER

R\
(b) Quarts

SR
(c) Electrical

OF O]

(d) LASER

(eTens

(iii) Multimode step index fibre has

TG (B THF OGO RS (P! A2

(a) large core diameter and large
numerical aperture

IR IR T S 2R R fm e

(b) large core diameter and small
numerical aperture

IR R T % 5 AR T

(c) small core diameter and large
numerical aperture

3 (31 P e 28 ARFIF Ty

(d) small core diameter and small
numerical aperture

0 (IR P % T AR forge
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(iv) In holo.gra.phic da?ga storage, (h,
information is stored in

LIPS S AREAFS SUYTAR TG Aok 2y,

(a) pendrive

(YIRS

(b) cells
AR

(c) crystals
TP

(d) diode
TI'©

2. Answer the following questions : 2x3=6
ia = igi@\o AN[I] A ﬁfﬂ °
() Define population inversion in
connection with LASER.
TGRS To© Gt Reae ket faa |

(i) What does the term ‘coherence’ mean ?
‘RIS’ o o foTi |

(i) A step index fibre has a core of RI 1-73
and cladding of 1:65. Calculate the
- numerical aperture and acceptance

angle.

€0 (37} 209F OB (I I (G Afosmanss
F 1-73 O 1-65 T O ARy fouyd
©Ii% 4% (i [T T 2
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3. Answer any two of the following questions :

o R T 2 S oy an=l0

(i) Write a short note on optical fibre
Sensors.

SCTIFOE AL R0 Bt 53] (Biel forail |

(i) Discuss briefly the cause of attenuation
in optical fibre.

SRR FPTe FIPRRE A o0
SCEA| 3

(iii) Describe the construction and working
of He-Ne LASER.
el 35401 |

(iv) Discuss about the two main types of

hologram.

WW{mWWWWW|

4. Answer any three questions from the
10x3=30

() What are Einstein coefficients ? Derive
the relations among them and explain

the significance of the relations.
2+(6+2)=10
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TIRRIRN @ {3 ¢ RABIZA YU ey

\

seofch 1ot 1 1R (TRCAIRA 1P Ty

(i) Describe the three-level and four-leve]
schemes of producing LASER. Also
e difference between them,
(4+4)+2=10
TSR Al AT i FOSBI SIibfg
<ol 1 | TR T {3 A1 SR
(iii) What is the physical principle on which
holography is based ? Explain how a
hologram is produced and how the image
is reconstructed. 2+(5+3)=10
& (Sifes Tve fofee ZaaiF! SiRe? ol
LT (T A TN Ol (AT ©OF

mention th

(iv) Write an essay on Fibre Bragg grating.
10

3319 @9 (aifber Raca @3 o=t ferit |

(v) What are various modes of propagation

in an optical fibre ? Derive an expression

for numerical aperture of an optical fibre.

6+4=10

I O Ao Kieq 7' 5 ¢ @B ANCes
O'd AR foggds eaRIR Tlre |
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(vi) Mention the uses of any two of the

following in various fields : 5x2=10
Rien Qes o Rz ghi e Ra S
9
(a) LASERs

G
(b) Optical Fibres

I [GISAACK
(c) Holograms

e AN

Contd.
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Paper : PHY-SE-3094
(PageMaker )
Full Marks : 50
Time : Two hours

The figures in the margin indicate
Jull marks for the questions.

1. Answer the following questions : 1x4=4

() What tool is used to move text or
graphics in PageMaker ?

(i) In which menu ‘Insert Page’ option is
located ?

(i) What is keyboard shortcut for ‘Character
Specification’ menu ?

(iv) What is the full form of DTP ?

2. Answer the following questions : 2x3=6
() What is the use of Pointer Too] ?

(i) Write the steps to show or hide ‘Control
Palette’ ?

(i) What is the default font size in
PageMaker ?
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3.
(1)
(1)
(iii)

(iv)

Answer any two the following questions :

ox2=10

Give a brief description about opening a
new document in PageMaker.

What is the use of ‘Document Setup’ ?
Explain briefly.

What are ‘cut’, ‘copy’ and ‘paste’ ? How
are these terms used in PageMaker ?

Write a note on Master Pages.

4. Answer any three the following questions :

(Y
(W)
(ifi)
(iv)
(v)

(v)

10x3=30
Discuss about PageMaker in your own
word.
Write a detailed note on Text Tool and
its properties.
What can you learn from the course
PageMaker ? Discuss.

Write the steps that involved in Wrappmg
text around a graphic.

What are rulers and guides ? How are
these used ?

Describe about various elements of
‘Type’ menu in PageMaker.
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