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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
Jull marks for the questions.

Answer either in English or in Assamese.

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

Oolq PR I@WD Tt i
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(@)

(b)

(c)

()

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.

qurE @ feR e WS (Ruler) 1000
el ST % S Guie TfFe 100001 S
NG| TR I FD (G S SN |

Name one constituent element of ‘white
metal alloy’ ?

2901 <A A9 P 4B (NfeTe GAMEA =I5
foralt |

You have given a digital multimeter to
measure single phase voltage in a
household electrical line. How do you
measure it ?

&5t fofEss NFGHGRT e vl Rge
ARAID) AT G (TG [ed @EME Gia
<1 A2

Why is Aluminum difficult to weld ?

wEfam erfe; TRt F O e
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2. Answer the following questions in very short :
2x3=6

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

(ER-T1 2N IACPR6R AN o
MR @5, Wik, (S.1.) 9= & a2

(p) What kind of tool is bench vice ? Write
down two functions of bench vice.
@ ©izs (bench vice) & 431 JigRi? @
©iHA 75! INTR ol |

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

IR 2fee @ 7 enge 2 o iz
e oMbre IRPT (A 75 @R BrdR
i ferit |
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Answer

following :

any two questions from the
5x2=10

(@ @)

()

(iii)

Define Vernier constant of a
Vernier caliper and least count of

a screw gauge. 2
SiffaR @RRT SIFAR &= OIS F 169
R (e weet |

Find out the maximum possible
error during the measurement of
volume of a solid block having
length 3cm, breath 3cm, and
height 4 cm. The Vernier constant
of the scale is 0-01 cm. 2

3 (5o TR, 3 (beliie A% O 4 (Befs
TwoR [Pl GO WTSHI (ST
Egs I AEH AR FoR AW
Thiedl | (FFeER SIIR 4334 T
0-01 B2fas1

Can we measure thickness of a
human hair (~70 micron) with a
screw gauge having least count
0-001cm? Justify your answer.

1
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) )

(@)

(c) @)
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AR 5 (~70 micron) 9UEI I,
0-001 (52f3 FRD (WIS <O F &
7T G AR 2 Teq Lo g
|

Draw four welding joints
configurations. 4

BIfRB @S @ 419 <R AR
foa il

What is the difference between
welding and soldering of materials ?
1

Wo! ol AN T (IS SRFGR G
vl siwfes #ide &2

A digital multimeter measures
voltage across an electronic
component as V=10Vt0-1V
and measure current through it
as I=1mA+£0-01mA. Calculate
resistance of the circuit with
maximum possible error in the
form Rt AR. 3

s e g @R Rew o @7z
(BIRANTS FAEA V=10V+0-1V Wi%
I=1mA +0-01mA (ARl o'& | AT

@Y TH AR FCHD FOF (A0S
R + AR %5 sidat 31 |
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(i)

How can you differentiate a
p-n-p and an n-p-n transistor
with the help of a digital
multimeter ? 2

&5t p-n—p O Bl n-p-n GRS,
fERmsa NFORGR IBR FIAS (AT
ot wRate

(d) Identify the discrete electrical and
electronic components from the
following symbols [(i) to (x)]: 5

wore Tt BT =1 i3 2t x 0] G
% Agfes Aglrnz e 1 :

@)

@ -

o —— i

wi) —

-——M_-

(::ii) —925/‘ (vi) —®_

0 -
MM w ==
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Answer any three questions from the

following :

10x3=30

were WAl eMTER o[l Rz fofabe Ter ot :

(@ @)
(@)
(®) @)
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Discuss the five manufacturing
methods of materials in a
mechanical workshop. 5)

crEfre e3dve Qoo ANl A4Fe
FAICS JIZR 23 F50! Aimmfe 3¢ 51t |

Describe in short on five different
machine tools used in manufac-

turing process. S
AN LES FAITS AR (231 A0 AES
Agferr e e 3 31 |

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) is on 1V/cm,
find the frequency, time period,

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

value of the voltage (V,,.) for the

given waveform. 4

Contd.



s Hae (AT (@ DA CHAR @
S} Rer @bl awire i x=l M
R OB 1004/ cm &% REE (V)
BB 1V/ am (TS AT, (908 ARTS!
RSB F=ICE, s, Meq o[ A
Rem (V,,) o= fewa g < e
(V) Tfe1ERN |

100 pis

£\

1 o oa - e
] ,\ "3 :'\; 'l :‘I.l;

\ JAA ‘;%33 £) é

b g

fr

E \V/

Ve ity

Figure : 1

@

Can we measure 220 V of a.c signal
by using a CRO? Justify your

answer. 1
Gbt (AT [ S THIT FYAFS 220 V
SRS Feas e Gk AR 2 Terse
gefierst it 4 |
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()

(i) Design and explain briefly an

()

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

ey e FafEe ww /o It b
Efess o (e 3929 R w371 (onis
T4 S GACE TSB! AT 4 |

Draw a basic electronic timer
circuit (Astable multivibrator) by
using IC 555. 3

g b 555 (IC 555) IR I s Fie
(e 6! (563 NFDOIREET) @bl

RSP Al

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

Contd. ‘



(iii)

(iv)

=iz 5 555(1C555) I7ZT FR AR <61
AMYRS  (AEE I8N (AR TEIA
NFTeREE) o sidee Rl
@E R, =1kQ (IR B PR 7 =
4 3 TS 93 @ILF) WE Ry = 20kQ
(i i 7 TR % 2 1 TS 2R (@)
WiF 49T W C=1pF (SR B B
2 w% 13 Wore) Al SRl (IEwoR
T el

Explain the need of a regulated
power supply in an electronic
circuit. 1

s e 36 e fafde fags
SRR ATAGHITS! Il 4T |

Draw a neat diagram of a regulated
power supply having output
voltage +5V and explain the
function of each electronic
components in the circuit. 1

+5V FRfge g e AR 9ol
ST TG I T3 31 S AT

e e g TR I =

3 (Sem-3/CBCS) PHY SE/G 10

(d) @)

(W

(iii)

(iv)

(e ()
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What is the full form of P.C.B used
to make electronic circuit ? 1
FAD FIF 641 IR T2 34 LB R
(P.C.B) I ™ ars1eot & ¢

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

el e gz #.6.R ade gz
(soldering) ¥f%ats1 AT @I *IHrH-
WE I 40|

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

GIeNi2 <1 SUETS (soldering lead) &
4P IR TN 2

Describe the procedure for
measuring the height of a

mountain using Sextant. 5
‘BT AYTS #A2F IBR THOR (@
ef =t ormfecst 3 =t

What is the working principle of a
lever ? 2
feroies FrGAITe & ¢
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(@)

(ifi)

(iv)

()

(i)

Discuss 1st, 2nd and 3rd class of

lever with examples. 3
oqw, FeR O gom (@TR forer
TR iR |

Write down two examples of pulley
used in your home. 2
9o AR (2] S b emiee |
What are three different types of
pulleys ? 3
fofn Rfen gaom PR am B

Write very briefly on five different
electical power generation systems.
5

S5t Bfem wor Riye Teovm siwfed
R ofe ot fordt|

Discuss the working principle of a
hydroelectric power generation

system with diagram. 5
RS Terii et FRITIS ez
GRS
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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
full marks for the questions.

1. Answer the following questions : 1x4 =4

(a) 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 ?
2. Answer the following questions : 2x3=6

(a) What is a variable declaration in
computer programming ?

(b) Write any two characteristics of an
algorithm.
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()

3. Answer any two questions :

(@)

(b)
()

(e)

Draw a flowchart to find the simple
interest.
5x2=10

Write in brief about open source
operating system.

Give any five commands of Linux OS.

Write an algorithm to find the sum of
two matrices.

What are the five steps in program
development process ?

4. Answer the following questions :

(@)

(b)

10x3=30

Give the algorithm and draw the
flowchart to find the sum of a finite
series. 5+5=10

Oor

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

Draw different symbols of flowchart with
their uses.
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(c)
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Or

Write a note on various operators in
scientific programming.

Give the syntax of different types of
looping statements.

Oor

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

Contd.



OPTION-D C. Digital editing is known as
Paper : PHY-SE-3044 \ (@) linear editing

( Digital Photography and Editing) “ )
Full Marks : 50

non-linear editing

(c) tape to tape editing
Time : Two hours

(d) None of the above
The figures in the margin indicate

Sfull marks for the questions. D. In which stage do you edit video ?

1. Answer the following questions : (a) Pre-production
1x4=4
(b) Production
A. Basic element of video editing is :

(a) capture (c) Post-production
(b) shot (d) None of the above
(c) timeline

(d) All of the above

2. Answer the following questions : 2x3=6

(a) Why is exposure important in

B. A video consists of sequence of photography ?
(a) frames (p) What are the types of exposure in
(b) signals photography ?
(c) packets (c) Why is manual focus important in
(d) slots photography ?
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3. Answer any two of the following questions :

(@)
(b)
(c)

(@)

5x2=10
What is white balance ? Explain.
How does digital video work ?

What resolutions are available in
photography ?

How does white balance affect an image ?

4. Answer any three of the following questions :

(@)
(b)

(c)
(d)

(e)

10x3=30
Explain Charge-coupled device ?

Write the difference between lens and
iris.

Describe shutter in digital video camera.

How do you classify methods for
abnormal event detection in video ?

Write the advantages and disadvantages
of a DSLR.

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
full marks for the questions.

1. Select the correct answer : 1x4=4

wg Teas! Al Tiea
(a) Ocean covered surface of the earth is
TEPISE IR 741 A2 o9 AR 2o
i) 50%
(i) 80%
(i) 71%
(iv) 65%

(b) Hygrometer is used to measure

—_ GRte QRS 9% w4 = |

(i) wind speed
FOIR &S
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(c)

(d)

(i) density of water
AT TG
(ii) humidity of air
I S
(iv) density of air
IS 9
Percentage of nitrogen in atmosphere is

NS TRGCG S AR Lo
(i) 68
(i) 78
(i) 88
(iv) 58

Atmospheric layers are classified on the
basis of

YNGR SIAAN
@TeE 4 (2

(i density
g

(ii) temperature
Taeol

3 ¢oRe fofe Ff{
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2,
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Answer the following questions :

(iii) wind
ol

(iv) radiation

el

2x3=6

o5 SHICAINS Bed fordl

(@)

(b)

(c)

Answer any two questions :

Write the working principle of a
thermometer.

Siof 59 PG Airet! & |
What is relative humidity ?
it Sidet & 2

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

ARG (STANCA Bis] SN G260 ARG AN
i1 54 W 50 | GG 7513

5x2=10

iz wb) ess e faal
(a) What are the most important parameters

to forecast weather ? Briefly discuss
about them.

Foq NI AR WHRSF @R LS
FARER T 2 R RIC 530 D 1 |
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(b) “Modern weather forecasting did not
become possible until weather
information could be collected,
assembled and processed rapidly.”

Explain it.

1o 799 ~fITI 7 (RN ifeE RfeafeT
ffen w2y ez, T 22 R Sl R
] ifee |7 2 il |

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

Tl 51197 8%T® O (TR FIFR T 2
(IR B 3 54 |

(d) Write about precipitation characteristics
and measurement.

ST (I e 21 ke Raca o
4. Answer any three questions : 10x3=30
frz fefavt 2= Teq fori

(a) How are clouds classified ? Describe the
characteristics of different clouds.

CNEIFE @A (RTiRee 31 27 ¢ [3feq orem
e e faan |
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(b)

(c)

(d)

(e)

Discuss about short and medium range
forecasting.

9 Ti% T AR e @
G 34 |

Describe different layers of atmosphere.

AgmeeE [{fen w1 3 |

Discuss solar radiation energy
distribution mechanism in atmosphere.

AeES G R i Rowe ~afs e
7|

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 ?

ARSI A e SARFS CIeT[Z
(RANA AT wisieifS Reas fHefis g
o A | 3 (AR B 2 R T e
YeIIYS 2SR (I ?

What is climate change ?

Ty oA 6 ¢
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OPTION-G
Paper : PHY-SE-3074
(Applied Optics)
Full Marks : 50
Time : Two hours

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

Answer either in English or in Assamese.

1. Choose the correct answer : 1x4=4
@ Tl A Bfea 2 (i)

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

@bl (TSR TR Peife i 30 B | Ol
PRIS e i =2

(@ 10-8s
(b) 30x108s
(c) 107s
(d) 03x108s

(i) Which of the following can be used in
the vibrational analysis of structure of
matter at atomic level ?
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oiefq Sfde some T [esEde FxfEte
(ICH! IZ© 2 ?

(@) MASER
R}

(b) Quarts
iRIG

(c) Electrical
apfes we2al

(d) LASER
=Tens

Multimode step index fibre has
ITA'T (B IpS OGS MRS (@G AT ?

(a) large core diameter and large
numerical aperture

TR R I AR J2= AR g

(b) large core diameter and small
numerical aperture
IR PR I S 7 ARG w2

(c) small core diameter and large
numerical aperture

T (PR I O JR AL e

(d) small core diameter and small
numerical aperture

T @R T S F AR e
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2.

(iv)

In holographic data storage, the
information is stored in

TANTS O AWTFS TYER F© HHO 2 ?

(a) pendrive

(TGRS

(b) cells
o]

(c) crystals
T

(d) diode
TIIT

Answer the following questions : 2x3=6

fAnfRe 2w Tes fra ¢

(t)

(i)

(iii)

Define population inversion in
connection with LASER.

(ETEIR Fwoe Gy R sigest faat |
What does the term ‘coherence’ mean ?

“TPiRef’ *eo el ot |

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

@Bt (B Z0e LT (IR % FYer afermei
@ 1:73 WR 1465 A OF AN foegd
i 9% (@19 fFN 2T 2
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3. Answer any two of the following questions :

5x2=10
O [ whY 2 Bes A ¢
(i) Write a short note on optical fibre
SENSsors.
GFIFOG AP [RACH 0! 53 (B! faraif |

(ii) Discuss briefly the cause of attenuation
in optical fibre.
GIEATOES SIS FIRTRA KA 5@
SITETIo= <541 |

(i) Describe the construction and working
of He-Ne LASER.
39T 34 |

(iv) Discuss about the two main types of
hologram.
T AN 2 LI GBI FHATE A1 B |

4. Answer any three questions from the
following : 10x3=30
e Rzt ot e Tes i ¢

(i) What are Einstein coefficients ? Derive
the relations among them and explain
the significance of the relations.

2+(6+2)=10
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SIBABIRA QelIes {2 B ST TS {vi) Mention the uses of any two of the

9 ol TR S (FRAIRA Sleof 511 341 | following in various fields : 5x2=10
(ii) Describe the three-level and four-level %WEWWWWWW

schemes of producing LASER. Also o0

mention the difference between them. (@) LASERs

(4+4)+2=10 (o1&

@SR LFOFIIR AT W GTI ST (b} Optical Fibres

21 <1 | MR WS [ Aiefay =iz ? TS ©F
(ii) What is the physical principle on which (c) Holograms

holography is based ? Explain how a RN

hologram is produced and how the image

is reconstructed. 2+(5+3)=10

& Sifes Tifes fefee Lo wRe? 9o

THAAN (TS AFS 34 2 S (T O
f5@R sjoetan 41 2, IR 34 |

(iv) Write an essay on Fibre Bragg grating.
i 10
i3 @ (afber Ram a2 oat i |

(v) What are various modes of propagation
in an optical fibre ? Derive an expression
for numerical aperture of an optical fibre.

6+4=10
AR O Heeiews Rfen 16 2 &bt i
oeT ARRE fREd dorEIP Sae |
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OPTION-I
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

(i) 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 Tool ?

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

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

4.

Answer any two the following questions :

(i)
(it)
(ifi)

(v)

5x2=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.

Answer any three the following questions :

(i)

(ii)
(iii)
(iv)
(v)

vy

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 wrapping
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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