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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

T TPV TEY Tes fami
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(@)

(b)

(c)

(d)

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

GuiE @F oI R MRS (Ruler) 1000
Sisl Witz WiE S gele NS 10000 st

TR | ATTFCI WRI A @R N Tere |

Name one constituent element of ‘white
metal alloy’ ?

ol ALY AR e 9b) CTfers Toimiag |y
feran

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

<51 oRss TSRt e a1 Rys
AR AFTR ¢ (T T @EWE R
“qt I ?

Why is Aluminum difficult to weld ?
GeIfafRE erfer TR [w B e
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2.  Answer the following questions in very short :

2%3=6
CoriconiRe i R AT SR T E

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

cad-T4e A AFDR 9 )
IREHR . 2. (S.1.) 5 & 732

(p) What kind of tool is bench vice ? Write
down two functions of bench vice.
(@ ©i%5 (bench vice) & 41 AgFI? &
©i3gT 75 IR ot

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

w5 ai%E 2feme @@ B a3ged @ SRR
Perge Sle IR @R/ or @R B
i fowan
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3. Answer any two questions from the
following : 5x2=10

wo1e WAl R wbr 2R e o :

(a) (i) Define Vernier constant of g
Vernier caliper and least count of

a screw gauge. 2
SRR FRPIRT SIffRR &% oI% F ooy
Al cwiis it fan

(i) Find out the maximum possible
error during the measurement of
volume of a solid block having
length 3cm, breath 3cm, and
height 4cm. The Vernier constant

of the scale is 0-01cm. 2
3 (55 R, 3 (5l AFE OE 4 (B

TR G GBIF TSRS (AT
CRas IR A% ST FO Ty
Thorexl | (oeole SINAIN %39 Wiy
0-01 ¢Bzfz|

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

1
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(@)

(c) )

TR 5 (~70 micron) GOFRR I,
0-001 (P2 AP (SIS oI F e

FeiEe GRI ARE? Teww et i
ol

Draw four welding joints
configurations. 4

FIRG @S @ 43699 SRR AN
o il

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

W1 Sl T TN (RIS SRR Wi
vl orfet sl e

A digital multimeter measures
voltage across an electronic
component as V=10Vx0-1V
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

3ERh e TR GBiR Ree o @43
(SICATS T V=10Vt 0-1V %
I=1mA £0-01mA (ol o1 | SGFBR
QL T ARG HAH Fod TS
R+ AR F9/® ool 31|
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() How can you differentiate a
p-n-p and an n-p-n transistor
with the help of a digital
multimeter ? 2

9B p-n—p & GBI n-p-n (GARES,
fef&tbsr MFSRGR bR SEES (T
e sRare

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

were el fHZITRR #[l [i 3 *R[l x t71] Aswghe

% @i APz bare 311

(@ -—o—o— i) —|H=—
@ - e

@ 5 TG
. // N

(iv) —@-— @) N g

@ Ty (x) ==
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Answer any three questions from the
following : 10x3=30

weTe il TR ol R fofbre Tes forat

(@ @
(@
) @)

Discuss the five manufacturing
methods of materials in a
mechanical workshop. 5

CIFIAE 87659 Gbre ANl oES
FRICS I (A1 Aoby wimfS 909t T |

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

turing process. 5
A AT FAICO IR A Ao/ TS
Aofem Rawm Aeewed 3 41

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 (Vp,), r.m.s
value of the voltage (V,,,;) for the

given waveform. 4
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ST BIo FUT ([ G TR @l
RS Rea bt eppfte =1t 7

(i) Design and explain briefly an

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

|
| ERD eI Fafde oW / o1F 941 Bl
|

P OB 1004/ o I Rt (V) G % Reet 928 R T (SR
LI 1V/ am cFeTe A, (T3 ARTST <4 I BT <R N '
ReaUBIR wiise, srfaet, A s A
e (V,,) 9% Rew 18 3 TN c) () Draw a basic electronic timer
(V,,.) et cirf:uit (Astable multivibrator) by
| 100 (s using IC 555. 3
A A e i,/..;f w2 555 (IC 555) W 7 AR
/ \: 7T\ ;;:éf’_f" A ;}‘lf;’; (iR T8 (g 3E NFTeiREES) @bt
st S 4|
l ) ) 1c.m Yo (i) In a basic electronic timer circuit
1V« - (Astable multivibrator) by using
/ :\ / \ - ’.“ IC 555 the duty circle determining
/' 4 .g"q . i resistors and capacitor are given
| R g ',‘,,{ g by R, =1kQ (external resistance
Figure : 1 ] between IC Pin No. 7 and 4),
_ Rg =20kQ (external resistance
(i) Can we measure 220 Vof a.c signal between IC Pin No. 7 and 2) and
by using a CRO? Justify your capacitor C=1uF (external
answer. 1 capacitor between IC Pin No. 2
¢l (FAT F BT THINE FYTS 220 V and 1). Calculate the output
RS e e g R » Te frequency. 2
et gt 34|
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]

=g 555(IC555) IR IR IERI «Bi :
AYRY  (AEW IEAR (95THIN
NFTeIREEI) ek siar Fdfre |
@S R, =1kQ (WRBPAR 7w
4 3 TS P ®ILF) O R, =20k Q
(iR P 7 T = 2 3 TiEre A @)
qiF G TN C=1uF (g B P
2 GF 13 WEe) T SR @ERGR
TR e 1|

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

ERE e I6N1 e fFafee Rage
FRANR AT G I |

(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 Fafde Rype e “Rtar i
~ARFIT TGN o i 311 W ACSITH!
s e Agfer frarmz o 311
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(d) () Whatis the full form of P.C.B used

to make electronic circuit ? 1

e T 78R I WA W PLBR
(P.C.B) T =5 i 6 2

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

Sy e igfrn AR 3¢ gEmiR
(soldering) IR JATT (|t G-
T 3@ F]

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

ieT2 3 BIFeies (soldering lead) &
49 IR RA | ?

(iv) Describe the procedure for
measuring the height of a

mountain using Sextant. S
‘(GIRGVR TS oI1ZT GBI THOR (S
et =t Amfotst 3t =)

fe) (i) What is the working principle of a
lever ? 2
o GRS & ¢
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(ii) Discuss 1st, 2nd and 3rd class of OPTION-B

lever with examples. 3
. Paper : PHY-SE-3024
A, FOW W% gl =T freR . .
TrrReTE qOE Bl ( Computational Physics Skill)
(iii) Write down fwo examples of pulley Full Marks : 50
used in your home. 2 Time : Two hours
9O DT (R =T 751 TRl T | The figures in the margin indicate
(iv) What are three different types of full marks for the questions.
pulleys ? 3 1. Answer the following questions: 1x4 =4
fofr Riea S
) ) o R I A e (a) Give an example of open source
() () Write very briefly on five different operating system.
electical power generation systemsg )
5 (b) Give the names of any two version of
A5t Rfen o Rge Seoivm oy Linux OS.
A ifS SR e | (c) Whatare the three basic building blocks

(i) Discuss the working principle of g of an algorithm ?

hydroelectric power generation (d) What is the command to label x-axis in

THARS TeAMH AAfST FGNS Farg
CVGIDIRGE] 9. 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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(c) Draw a flowchart to find the simple

(@)

(b)
(c)

(e)

(@)

(b)

interest.

Answer any two questions : 5x2=10

Write'in brief about open source
operating system.

Give any five commands of Linux OS.

Write an algorithm to find th
es
two matrices. Hm of

What are the five steps in program
development process ?

Answer the following questions :

10x3=30

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

Or

Give the algorithm and draw the
flowchart to plot the trajectory of a
projectile thrown making an angle with
the horizontal. 54+5=10

Draw different symbols of flowchart with
their uses.
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i

Oor

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
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OPTION-D C. Digital editing is known as

Paper : PHY-SE-
P 3044 (a) linear editing
( Digital Photography and Editing)

Full Marks : 50

() non-linear editing

Time : Two hours (c) tape to tape editing

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

Jull marks for th i
Je € questions. D. In which stage do you edit video ?

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

: . () Why is exposure important in
B. A video consists of sequence of pho{ography‘>

(a) frames
; (bp) What are the types of exposure in
(®) signals photography ?

. (¢} packets .
(¢ Why is manual focus important in

(@) slots photography ?
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3.
(a)
(b)
(c)
(@)
4.

(@)
(b)

(c)
(d)

(e)

Answer any two of the following questions :

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 ?

Answer any three of the following questions :

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 disadvanta
of a DSLR. nages

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.

Select the correct answer : 1x4=4
o7 Tees! A Tienedt :
(a) Ocean covered surface of the earth is

TR SRR 3t RS o~ =

i) 50%

i) 80%

(i) 71%

(iv) 65%

() Hygrometer is used to measure
SR FRARvR IR A
(i) wind speed

R &S
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()

(@)

(ii) density of water

AN TG

(iii) humidity of air
IR !

(iv) density of air

NG T

Percentage of nitrogen in atmosphere is
ATINGTS FIRGLER *oiel st e

(i) 68

(i) 78

(iii) 88

(iv) 58

Atmospheric layers are classified on the
basis of

IYAST SIATIR
Ty 1 (=l

(i) density
qg

ii) temperature

Txewt

— 3 ¢73e fofe R
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Answer the following questions :

(iii) wind
o

(iv) radiation

e
2x3=6

o9 2T Tet fovdl

(@)

(b)

(c)

Answer any two questions :

Write the working principle of a
thermometer.

Sio{siv T29 LR TfSCot foran |

What is relative humidity ?
eI Tt & 2

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

NG (RN b1 o Tawoel ARG AT
<=1 95 W 51 | 9 75195 |

5x2=10
g gy eid e T

(aq) Whatare the most important parameters
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to forecast weather ? Briefly discuss
about them.

Togd AR IE wiReE @R AT
JFERE T 2 AR R 53 S 51 |

Contd.



(b)

“Modern weather forecasting did not

(b) Discuss about short and medium range

become ‘possible until weather forecasting.

:;ioermbaltlcfl)n gould be collected, . EX R sgE SRS SeeaR [T
mbled and processed i ”

Explain it. sed rapidly. SIEEG i |

“eriyfRT Te] <Rl Tee CxRI iR e (c) Describe different layers of atmosphere.

Rfew w2 vicatz, ot 741 @i Slewfins R e R Te1 3 fi

TS ST 7 2 HrGt | (d)

Discuss solar radiation energy
distribution mechanism in atmosphere.

QTS GTR R % o sfafS st
=

(c} Wha.lt are the factors that affect wind
motion ? Briefly explain them.

IoIA S 8oigs goig
TR FRRIF & 2 In spite of their relative scarcity, the so-

e
IR 53 31 T © called greenhouse gases play a crucial
) role in the thermodynamics of
(d) Write about precipitation characteristics atmosphere. What are these gases?
and measurement. What are the sources and negative

GYSTHANT (AT 1% T (oI [agw foar ;f:cmw? TR e TURS FRTR
4. Answer any three questions : 10x3=30 CWTE?N@’[%[ s e
o1 T 1 G (AR [ T 2 SRR T I
Rz fofatt e Ted ol - OGS AR (IR 2
(a) How are clouds classified ? Describe the i) What is climate change ?

characteristics of different clouds.

(NRINT (TS (fiRee w2 /iy (e
P Rewel fran

werarg oifRad 1 ¢
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OPTION-G
Paper : PHY-SE-3074
(Applied Optics)
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.  Choose the correct answer :
w% Geso! A Sfeed ¢

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

<ol TEs T RS O 30 it | o
PRARS FieT [ =72

(g 1078s
(b) 30x107%s
(c) 1077s
(d) 0-3x1078s

(i) Which of the following can be used jn
the vibrational analysis of structure of
matter at atomic level ?

1x4=4

3 (Sem-3/CBCS) PHY SE/G 24

s SR R T Reages Fefke
(! TS [ ?
(@) MASER

e

(b) Quarts
(Il

(c) Electrical
[ ]SS

(d) LASER
(=

(iii) Multimode step index fibre has

AT (B TP TS WAFIRS (FIFCH! A ?

(a) large core diameter and large
numerical aperture

IR @R I o IR AR T

(b) large core diameter and small
numerical aperture

TR I 0T % 7 AR gL

(¢) small core diameter and large
numerical aperture

U (TR T R 2= ARG Ty

(d) small core diameter and small
numerical aperture

Y (IR T O Ty ARG g
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(iv) In holographic data storage, the
information is stored in
TANFT ©Y ALTTS YRR T Afde = 9

(a) pendrive

gz

(b) cells
T

{c) crystals
“Foe

(d) diode
TiTT

2. Answer the following questions : 2%x3=6
s ertrares Teg it ¢

(i) Define population inversion in
connection with LASER.

CTERT TS SRl Reldaa Aget fgt

(i) What does the term ‘coherence’ mean ?

TafS” <o o it |

(tii)) A step index fibre has a core of R] 1-73
and cladding of 1:65. Calculate the
numerical aperture and acceptance
angle.
<51 (Bl 200 OF 1 (I W3 FOER Afowyees
T 173 W% 1-65 T OF AR gy
% A (Il AT ZT 2
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Answer any two of the following questions :

5x2=10

o) Rigeeiret yot e Ted fe 8

)

Write a short note on optical fibre
Sensors.

GITAIFOE AW R0 9Bl 53 (it fovai |

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

EARTOES FPTOIH IRPIA AW 730

SO 1 |
(iii) Describe the construction and working

of He-Ne LASER.

4
(iv) Discuss about the two main types of

hologram.

AU T PR GBI A STt 31 |
Answer any three questions from the
following : 10x3=30
oo firpirat G 2 Tas fim ¢
(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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SRR BN 2 AR QNPT INETS (vi) Mention the uses of any two of _the
i QoA N R G Ol Gt 1 | following in various fields: 5x2=10
S s O A oI IR R T
(i) Describe the three-level and four-level -l
schemes of producing LASER. Also )
R
mention the difference between them. | (a) LASERs
(4+4)+2=10 @
ETE Ao AT IR eI wishe (b) Optical Fibres
3611 3 | AN TS & oy witg? | IR ©F

1 S
(i) What is the physical principle on which (© g;;ﬁf am

holography is based ? Explain how a
hologram is produced and how the image '
is reconstructed. 2+(5+3)=10 |
& coifes Fifex fBfes T kiR 9ol
TAAN (FET AFC RN W WD (AT ©IF
e sersts 1 =8, I 4

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

T2 @91 (@fbeT R 9= <571 oty

(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 $&I ARTR Rfew 7' 52 @bt oz

& A fREINR R et
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OPTION-]
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 ?

(@) 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

(i) What is the use of Pointer Tool ?

(ii) Write the steps to show or hide ‘Contro]
Palette’ ?

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

4.

Answer any two the following questions :

(i)
(it)
(iii)

(iv)

(i)
(ii)
(i)
(iv)
(v)

(v)

3 (Sem-3/CBCS) PHY SE/G 31

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 :

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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