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( 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
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© (@) 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.

quie & R T RS (Ruler) 1000
ol IR WIS SN GO WS 10005 St
IR | YTORFON WRT ARD (SR A Bfepedi |

(b) Name one constituent element of ‘white
metal alloy’ ?

35 IR AIGI RAA! b7 CNfeTs GAMIF i
ferat |

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

<5t fEfRETsa NFHRBRT Agwe Twa Ry
AR TR G T R @R GRI
<91 A ?

(d) Why is Aluminum difficult to weld ?
GeffifaaT erafe] s i Sme
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2. Answer the following questions in very short :
2x3=6

Oo ACPRDIN TeT YT b Tl ;

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

(SR-14T 2NAfRT RBIe [I Fadt|
IFTB/R . B, (S.1.) &3 & 92

(b) What kind of tool is bench vice ? Write
down two functions of bench vice.

(39 ©i%5 (bench vice) & 437 AGRI? (@
©IgR 7br 9] T

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

vehicles.

o5 IZ oS & R w2 ORIz
e NoTe Y (@A 75 @R Hrew
i fern
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3. Answer any two questions from the
' following : 5x2=10

wete Al R wbr e Tes i

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

a screw gauge. 2

wRE IR ks Wt

(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 0-01 cm. 2

3 (5sfs AR, 3 (Bl AT 4 (Bl -
THOR {39 GO AT (HINLT
(HqS TI%F AEH ASK Fo19 N

Tfeedl| (TR Ot 4391 W
0-01 (Bsfiiz)

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

1
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(b) ()

(1)

(c) (i)

/CBCS) PHY SE/G 5

Wi Bt (~70 micron) GO A,

0-001 (w232 7Y (SIS <ol T

TR GRA AR Tew e il
Sl

Draw four welding joints
configurations. 4

R RIGRRSIGRE SR G RN AIRE
foq il

What is the difference between
welding and soldering of materials ?

g

w51 sl F<CIo TR CFT© SR A
poifRR mfes Aide /e

A digital multimeter measures
voltage across an electronic
component as V=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 Rt AR. 3
sy e e @oR ReT I e
@GS SNEAE V=10V+0-1V =%
I=1mA+0-01mA R RGIRCEOS
iR S SRy KD S T

R + AR ®91© ool F

Contd.
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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

45 p-n-p F &6l n-p-n GRS,
fofese NfFoRtE GBI TS ([FTEHS
foare sfRate

(d) Identify the discrete electrical and
electronic components from the

following symbols [(i) to (x)]: S
were frat BT 71 [i 9 o[l x (5] AR e
uiE ([{gfed AgfernE e w4 :

(i) -—o—0— i) —+=—

@ - ) b

(i) —;zﬁ- (vii)
e @
(iv) —@— ) N %

@ LT (x) —___-l:_-.-
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4. Answer any three questions from -the
following : 10x3=30

oS fRal TR Rl Rigeet fofmT Tl ot :
(a) (i) Discuss the five manufacturing

methods of materials in a
mechanical workshop. 5

IR e3F55 BIe ANl AT
IS /I R Ao orafe 3 =i

(i) Describe in short on five different
machine tools used in manufac-

turing process. S
A oS TEICS AR (A AHrES
SR Raw Aewea A 41

b) @ 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 (Vpp), r-m.s

value of the voltage (V,;ms) for the

given waveform. 4
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YH Hae (AT [ DA THAT B
RS Rew ot evfie =1 tarml TR
A FBINCHI 100/ cm oS RS (V)
LI 1V/ cm (TS AT, (908 /R
RSB Fi71s3, <R fiwle, Mt =41 N
Rew (V,,) o Rew o1e <sf@
(V,s) S8

b 4 % 3
\ / 4&\ / l\l v :
3 Bt
l,\' N B
: Y A A
) "}‘ﬁ"\_“'?}: e
T " Co. - R "{?‘:’.?.‘;l.a;" "_‘.‘ a
. Lo S
.

Figure : 1

() Can we measure 220 Vof a.c signal
by using a CRO? Justify your
answer. 1

B AT @ SerrRIoN AYTS 220V
“HRS} fea wiecre ki =i » T
ERILIO ) S
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(iij) Design and explain briefly an
ON/OFF electronic control switch
using a transistor and relay. 5

Sereh eI e oW /1 oA <ot
G wis Reet 39 IR T (oAl
= SIS DS IONCH! HI |

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

w3 555 (IC 555) T IR 2ERE e
e ISR (GRTeTE NFTOIRE) bt
FA 391 |

(i) 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),
R =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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i 555(1C555) AR IR IR <ot
AYRd (e TENT (9RTEIA
NFTeiREse) Reh siaE Rl
@ R, =1kQ (W H F =R 7 W%
4 3 TS AT [IEF) | Ry = 20kQ
(@ PR 7 7 % 2 T TErS 4 (W)
W% 4T W C=1uF (W B o=
2 G 13 Were) fal iRl @iETeeR
IS W 1

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

circuit. 1
2Eep e 69 Gore Rafte Ry
FREAE AT g ¥ |

(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 Fufte Rpe s ARE €O
AREIR 76T o e ot A AT
ey s S fermemz e F4
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(d) () Whatisthe full form of P.C.B used

to make electronic circuit ? 1
T T TS IR JIRI GRCA
(P.C.B) T 7~ At 5 ¢

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

sl e TglrE PLb.R TS GEIR
(soldering) FRIA TR & sirz-
R A F

(iii) Which material is used in soldering
wires (leads) ? 1
ez a1 SIS (soldering lead) =
Qg QIR A ¢

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

mountain using Sextant. 5
 (GITHTX L #IR O GO (&
fifa a1 ~IEfote! A F
e What is the working principle of a
lever ? 2
froiea arfe & 2
Contd.
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() Discuss 1st, 2nd and 3rd class of

lever with examples. 3
gy, TOR Wie g (wfR Frem
TrTE I@iR |

(i) Write down two examples of pulley
used in your home. 2
9O I (N SR 757 Twlmet |

(iv) What are three different types of
pulleys ? 3
foro! Rfen e SR am B

(/ () Write very briefly on Jive different
electical power generation systems.

S
Aeo! [ien @/ Rype Sestv srafes
R =S sy fran

() Discuss the working principle of a
hydroelectric power generation

system with diagram. S
SIS Tesllve simfod S e
__—-_-___———_
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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) Whatis the command to label x-axis in
GNUPLOT ?

9. Answer the following questions : 2x3=6

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

(b) Write any two characteristics of an
algorithm.

Contd.
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(c) Draw a flowchart to find the simple
interest.

3. Answer any two questions : 5x2=10

(a) Write in brief about open source
operating system.

(b) Give any five commands of Linux OS.

(c) Write an algorithm to find the sum of
two matrices.

(e) What are the five steps in program
development process ?

4. Answer the following questions :
10x3=30

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

Or

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

(b) 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
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OPTION-D
Paper : PHY-SE-3044

( Digital Photography and Editing)
Full Marks : 50
Time : Two hours

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

1. Answer the following questions :
1x4=4

A. Basic element of video editing is :
(a) capture
(b) shot
(c) timeline

(d) All of the above

B. Avideo consists of sequence of

{a) frames
(b) signals

- (¢) packets
(d) slots
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C. Digital editing is known as
(a) linear editing
(b) non-linear editing
(c) tape to tape editing
(d) None of the above
D. In which stage do you edit video ?
(a) Pre-production
(b) Production
(c) Post-production

(d) None of the above

2. Answer the following questions : 2x3=6

(a) Why is exposure important in
photography ?

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

(c) Why is manual focus important in
photography ?
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3. Answer any two of the following questions : |

(@)
(b)
()

(d)

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
a7 eIl Ao Tiereal :
(a) Ocean covered surface of the earth is
TRPHOE SRR I 5fAR oo AR T
i) 50%
(i) 80%
(iii) 71%
(iv) 65%

(b) Hygrometer is used to measure

G- gt IR T A

(i) wind speed
TOIR Tio
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(i) density of water

AT TG
(tii) humidity of air
TS TSl
(iv) density of air
I IR
(c) Percentage of nitrogen in atmosphere is
TTNYETS AIRGESAS *IOIA ARA Lo
(i) 68
i) 78
(iij) 88
(iv) 58

(d) Atmospheric layers are classified on the
basis of

IGASAT OIATR
@Tee 4 (TR

(i) density
R

3 ¢oiFe e TR

(i) temperature

Txesl
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(iii) wind
IS

(iv) radiation

R

2. Answer the following questions : 2x3=6

ToY eHTAIRE Tl ol

(a) Write the working principle of a
thermometer.

S IFI IR NIroCo! o1l |

(b) What is relative humidity ?
wicoifes et & ¢

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

ST (RN 51 ST T AR A1
et 93 W B | O 7075 et

3. Answer any two questions : 5x2=10

Rz ror e T Tl :

(a) What are the most important parameters
to forecast weather ? Briefly discuss

about them.

Foed AN AR WBIRST @R eraE
RIER R 2 GTRCARA R 5 SICeToel 1 |

3 (Sem-3/CBCS) PHY SE/G 21



(b) “Modern weather forecasting did not
become possible until weather
information could be collected,
assembled and processed rapidly.”
Explain it.

“ SR 01 ST S (=R iR AT
Rfen w2y e, e 1t Wi wlewfie Rt
I e 1”7 23 vt |

(c/ What are the factors that affect wind
motion ? Briefly explain them.
TOITT IS 8IS AR (oHLeTRI TR [ 2
(IR B 3011 341 |

(d) Write about precipitation characteristics
and measurement.

ST (98 1 30 e R e
4. Answer any three questions : 10x3=30
Rizereart /by ema Tew forat -

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

CNEIRT (FEF ATRoe =W 2 [feq o
QMRBR Rasa fan

3 (Sem-3/CBCS) PHY SE/G 22



(p) Discuss about short and medium range
forecasting.

gﬂmamﬁmﬂﬁﬂﬁ@wmﬁﬂm
Cicinieall

(c) Describe different layers of atmosphere.

am@mﬁ%ﬁwa@ﬁm\

(d) Discuss solar radiation energy
distribution mechanism in atmosphere.

JTAYTS o R s R @ St
|

(e) Inspite 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

A AR (T 2

() What is climate change ?
sy SR & ¢

JE )
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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 : 1x4=4

g TeI! b Slensa ¢

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

Bl CTER TR PR W 30 KivR) o
Pl e e 219

(a) 10-8s

(b) 30x10-8s

(c) 1077s

(d) 03x108s

(i) Which of the following can be used in

the vibrational analysis of structure of
matter at atomic leve] ?
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e WMARE 1 T Regas Al
(FICEI JITS ] ?

(o) MASER
(R

(b) Quarts
RIG

(c) Electrical
Ao oAl

(d) LASER
GqE]

(iii) Multimode step index fibre has
FN'T (35 I TS NHARS @INCH! AT ?

(a) large core diameter and large
numerical aperture

TR @ I R I ARYS TR

(b) large core diameter and small
numerical aperture

TR (PR I % T ARR fwgd
(c) small core diameter and large
numerical aperture

T (PR P SR 2R ARRIS g

(d) small core diameter and small
numerical aperture

@WWW‘%&W@WW



"(iv) In holographic data storage, the
information is stored in

AR O AiTTS CYER 'O Ao T2

(@) pendrive

(TGRS

(b) cells
IR

(c) crystals
o

(d) diode
ORIG

2. Answer the following questions : 2x3=6
RS emie Tes foar 3
() Define population inversion in
connection with LASER.
(FTEITT FTE® Sl Rvtdfam wieeat fimy

(i) What does the term ‘coherence’ mean ?
RIS’ AT e B |

(iii) A step index fibre has a core of RI 173
and cladding of 1-65. Calcyjate the
numerical aperture ang acceptance
angle.
<5 (351 0 O T i e eifrmaics

F 173% 165 W@H;ﬂo
% 2 (P R 2 e e
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3. Answer any two of the following questions :

5x2=10
o1 Az v e Tes fuml 8
(i) Write a short note on optical fibre
Sensors.
GIEIRFOE AT R <ot 53 Gt ferdi |

(i) Discuss briefly the cause of attenuation
in optical fibre.
GEAITOES ZPTSIR IIRPTIR [T v
SNCo 1 |

(iii) Describe the construction and working
of He-Ne LASER.
91 0

(iv) Discuss about the two main types of

hologram.
ZoT Al Y S YBIF TS ol 4 |

4. Answer any three questions from the
following : 10x3=30
o fareet fofam! ema Tea i 8
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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O OIRBIRA ol R SRR ek were

9l GO T SI9 (IR Sl i< 5t |

(i) Describe the three-level and four-level
schemes of producing LASER. Also
mention the difference between them.

(4+4)+2=10
(FTEIR 2FeI9T (4B W Sose Sivhe
I | I ere [ i<y ieg?

~ (i) 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

& SifeT Nfex fes Lo wiRe? o6t
AU (FET 4TS T W NS ([FEHS OF
e sjemotom w2 =, ot 3

(iv)] Write an essay on Fibre Bragg grating,

10

TR el Cafbier Rac < womi vt
(v What are various modes of propagation
in an optical fibre ? Derive an expression
for numerical aperture of an optical fibre.
6+4=10
ST OGS Al R 36 R ? 1 wiicer

O R e e SRy |
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‘(vi) Mention the uses of any two of the
following in various fields : 5x2=10

S 4SS SR R To7 IR R S
39l :

(a) LASERs
TSI

(b) Optical Fibres
S ©8

(c) Holograms
PGk
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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 ?

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

(iii) What is keyboard shortcut for ‘Character
Specification’ menuy ?

(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 defaul

t font size in
PageMaker ?
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3. Answer any two the following questions :
5x2=10

(i) Give a brief description about opening a
new document in PageMaker.

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

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

(iv) Write a note on Master Pages.

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

(i) Discuss about PageMaker in your own
word.

(i) Write a detailed note on Text Tool and
its properties.

(iii) What can you learn from the course
PageMaker ? Discuss.

(iv) Write the steps that involved in wrapping
text around a graphic.

(v) What are rulers and guides ? How are
these used ?

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