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OPTION - A
Paper : PHY-SE-3014
( Physics Wdrkshop Skills)
Answer either in English or in Assamese.
1. Answer the following objective-type
questions : (any four) 15
O 2RO ABY Ol frml ¢ (frwTEr 5oy

(a) What is the difference between basic/
fundamental and derived unit ?

AiAfF T g AT Tre AT 2

(b) Write down the S.I. unit of temperature.
THEOR Gb SN2 Qo1 ol |

(c) What is the least count of a common
‘ meter scale ?

Ty FBoR (e GUiFR AR @i e

(d) What do you mean by pitch of a screw -
gauge ? :

% o9 Goi9 {20 e € e e

(e) Mild steel is a primary alloy of
: and : (Fill in the blanks)

EERRGIEY] < SRGIRICE IICN
| (=T 212 279 1)
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(f/ In which work a ‘file’ is used in a
mechanical workshop ?

Tifges T Oore FiRe [ e JIT 39
Y 9

(g9 Power generation system 1n an
automobile converts into work.
(Fill in the blank)

o5 SRizee *{fe T dmfocd T
I FATII I | (1T} 212 279 1)

(h) What 1s ‘the  ‘colour®icode’Nofisa

resistance ?

[T GBI TR FT A & &l 2

2. Answer the following questions in very short:
(any three) 2x3=6

OETe ARFRDIN Gl AT 53 WAl ¢ (Rigprear fofaor)

(a) In a slide caliper twenty (20) divisions
of the Vernier scale coincide with the
ninteen (19) divisions of the main scale.
If one smallest division of main scale
equals to one mm (1mm), find out the
Vernier constant of the instrument.
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qGie] WG (Sfeioe ST (Feq 206! O
& ((I2) (FET@ 0] ©l91F 7 | G616 (Fe
9 O 9 I 1mm Y, CO0F (Feoled

SIfaR 4797 S Tfeqedl |
(b) If Skm/h=xcm/s?, find the value of
x?

Iw Skm/h= xcm/s2, xI 99 SfEed |

(c) Why is safety measure in a mechanical
workshop important ? |

fFe TS QOIS FeFOEE A7 W
gy ?

(d) -What is sheet metal ? Write down two
metals used in sheet metal work.
{9 A1 2 49 2ired 7@l [afld Frdre gz
QL 757 iR s Tt |

(e) Write down two important functions of
-~ lubricating oil in machine operation.

T G0l beSTe IR (Fl FES0L (o
ASITS T (RS 70/ I o7 | |
()  What is multimeter ? Write down the

difference between digital multimeter
and analog multimeter.

oo ¢ OfEoe o= anisst NFE6RGIRT
e ALy &0 |
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3. Answer any two questions from the
following : 5x2=10

weTe WAl Rzl 7o) e Oed foill ¢

(a) Write down five common materials used
in manufacturing/mechanical workshop.

77 IR JIT @A AB0r YR IFI qIS
foray |

(b) Write down step by step process to |
measure volume of a solid block (say
" cube) using a Vernier calliper.

wiffae el aoE I IR N6 T (T9F)
GBI TS Geed Aot el Tl |

(c) (i) What do you mean by soldering
and desoldering in an electronic

circuit ? 3
ﬁaﬁﬁ%ﬁ oIS GieTz 9 I
GERTye 4 W & @e

(i) Write down at least one content of
soldering wire used during
soldering process. 1

I3 T SiRCETe JIRE (R [P
GBr 4o s fer |
(iii) What is the full form of P.C.B. in

electrical circuit ? 1
TER fFsfiore TR ¥ BLB.RI T
ot 2
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(d) (i) Write down the difference between
regulated and unregulated power

supply. 2
afEe Se SifaafEe [Ayye <=z e
] 21y @l |

(i) Draw the block diagram of a
regulated power supply. 3

afEe [y A<z SR »[1 77 95!
Qefbaq TEEe a5 = |

(e)

o
2V/dw

2uS/div
Fig. 1

Display of a cathod ray oscilloscope
(CRO) screen for the measurement of a
signal is shown as above (Fig..1). Find
(i) Time period, (ii) Frequency, (iii) Peak
voltage, (iv) Peak-to-peak voltage,
and (v) r.m.s. value of the signal. 5
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vk foae el g1t (YT @ DS CHIo
G5id 2l bl 29wl [Aeeq A EFe (AC
signal) 461 eW*© TZezl (i) AINTHIE,
(ii) TR, (i) AR, (iv) T 7[ TEea
fTed, 9% (v) r.m.s. [@ea [fa w411

(f) (i) What is the utility of a gear system

in automobile car ? 2
o5 NAEE Met adTe fame e
Frazifael (@@L ?

(ii) Discuss two different types of
braking system used in an
automobile vehicle. 2

S5 EI3E A 9ATS AERE (@A O
@ES @ R @R siafes [Ee
IGEIN '

~(ii) What is pulley ? - 1
Biofpe] 2

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

wee Ml ePTRR 2/ Rzl [ofbrg el T ¢

(@) (i) What is a sextant ? Describe its
workmg principle. S

W%?WW?J@W|
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(i) How can one calculate the height
of a building using sextant ? 5

ot RifFeE Towl (G603 ATS (FEE
st g “AifF 2

(b) (i) Why is workshop technology
important ? 1

Tl egfel [ wagsd e

(ii) Write down short notes on each of

the following processes 1n
mechanical workshop : 6

(a) Casting
- (b) Machining
(c) Forming
TifEe T GBS IR (F1 were
oI A o3 ol ¢

(@) IfER
(b) cufpfg
(c) =M

(iii) Write down three prime machine
tools wused in mechanical

workshop. 3
s el GO AR R R
folaor & G ferd I ferall |
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(c) () What is the basic difference
between soldering, welding and

brazing . ? 3
5eofRe, STRETGE S%: (@R e A1)
&9

(i) Discuss five different types of

joints observed in welding process.
S

5G] @Es 4969 eEarFes AR oa
i<l |

(iii) What do you understand by
welding defects ? | 2

erFe: [ I o g@ie

(d) Draw the symbols of the following discrete
electronic/electrical components :

(i) Diode

(ii) Zener diode

(iii) Light emiting diode
(iv) Single electronic cell
(v) Battary

(vi) Inductor

(vii) Capacitor

(viii) Variable resistor
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(ix) PNP transistor
(x) NPN transistor

woTe Wl ZETRGAF / ZEOCPE AG T
ooz o ¢

(i) TEG

(i) (SR TG

(iii) (AR oo e
(iv) @fes

(v) @IS

(vi) SCNE

(vii) <P

(viii) ARSI ([
(ix) PNP GAf&es
(x) NPN GG

(e) (i) What is cathod ray oscilloscope ?
1

@AC ([ fber o [0

(i) What is basic difference between
multimeter and oscilloscope ? 2

NFoIoR Gt i< Wb tHi?l b ST
I ALy 62
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(i) With the help of block diagram
explain different components of a
cathod ray oscilloscope (CRO). 7

Asbaq AYTS Bl (FAT (F FHeT THI#F
e SIpTE 3¢fqt <=1 |

(f) (1) What is the importance of switches
in an electronic circuit ? 2

(RGP T84 GO BIf Al pRo5I
ATl 2

(ii) Draw and explain transistor based
electronic switch. 8

(GAGBa A2 T 2(ETRE WE H206 U6
foq =it == A [ |

(g) (i) Draw the circuit diagram of a timer
circuit (Astable multivibrator)
using ICS558S. S

w2 555 AR IR AFAGAD (e TS
(G5CHFE SF0SIREEt) bl S 1 |

(i) What is the duty cycle of an

astabl_e multivibrator ? 2
5C5E NFTOIREE O T iR
&2
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(u1) In an astable multivibrator by
using IC555 the duty cycle
determining resistor and capacitor
are given by Ry = 1k (resistance
between IC Pin Nos. 7 and 4)
Rp =10k (resistance between 7
and 2) and capacitor C=0.1uF
(capacitor between IC Pin Nos. 2
and 1). Calculate the output
frequency of the multivibrator. 3

IC555 AT IR A Q56
NFoSRE03 bR OB bidrewe Tl
QP Ry = 1kQ (36 914 2 7 == 4
q ), R = 10kQ == (SN2H {9 7
IR 2  ET®) W= 47T A C = 0. 1uF
(=2 o 2 =R 1 3 Wiee) Mt itz

@A F=HIT [y =11 |
(h) (i) What is the use of a galvanometer
in an electrical circuit ? 1

FEAIGAS IO GOIS (SIFACSBGE B!
7 T2 =<1 =2

(1) How is a galvanometer converted

to a voltmeter and an ammeter ?
4

(SIS TGN @Bl, UGt S=6IN0IE, SIS 5
GROR (6 @ FASS IR 'v'-rff%_?
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(ii) Explain with diagram how a
voltmeter and an ammeter 1is
connected across a resistance to
measure voltage drop and current
passing through the resistor. 4

G5 (@4 VAT [ed Aod 9<% AT
gREte OBl SrobE WS afSGE @ ol
(FECE AL T4 27 I 4 |

(iv) What is S.I. unit of current ?
1

2qizq S.1. 93T 2
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OPTION -B
Paper : PHY-SE-3024

( Computational Physics Skills)

1. Answer any four from the following :

(@)

(h)

1x4=4

What are the three different types of
Linux ?

Write the Linux code to save a file.
What does a character set mean ?

Define a flowchart.

_What is the difference between a/b and

a%b ?
What is a compiler ?

Write the increment and decrement
operators.

How will you write x? in GNUPLOT ?

2. Answer any three from the following :

(@)

(b)

2%x3=6

Write tfwo characteristics of high level
language (HLL).

What are the two factors that determine
the efficiency of an algorithm ?
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(0 What are the three types of selection
statements ?

(d) Write any two advantages of breaking
a program into a subroutine.

(e) Draw a flowchart to find the area of a
circle.

() Give the command to plot 2-D functions
and data in GNUPLOT.

3. Answer any two from the following :
S5Sx2=10
(a) Write a note on various LINUX text
editors.

(b) ‘Write a note on variables and data
types.

(c) Write an algorithm to convert Cartesian
co-ordinates to spherical polar co-
ordinates.

(d) Describe the common types of boxes in
a flowchart.

(e) What is an array in programrning and
what are its characteristics ?

() Explain GNUPLOT suitable for
scripting.
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4. Answer any three from the following:
10x3=30

(a) What are the functions of an operating
system ? What are different types of
operating system. Describe any one of
them. 5+3+2=10

(b) Write the algorithm and draw a
flowchart to find the roots of a quadratic
equation. 5+5=10

(c) Write an algorithm and draw a.
flowchart to plot trajectory of a
projectile thrown at an
angle with the horizontal. 5+5=10

(d) Explain with example what do you
mean by the terms, ‘Dimension’ and
‘Subscript’ in arrays. Also compare
arrays with linked lists. 5+5=10

(e) Write in detail about the layout and
format of writing a program.

() What are executable and non-
executable statements ? Explain with
example what initialization and
replacement logic are. 4+6=10

(g9 What is Disk I/O ? How to monitor its
utilization for Windows and Linux ?
4+6=10

(h) Explain about GNUPLOT functionality.
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OPTION-C
Paper : PHY-SE-3044
( Digital Photography and Editing )

1. Choose the correct answer of the following
questions : (any four) 1x4=4

(A) If you are shooting a photo and want
to go a greater depth of field in the
image, you would shoot at

(@@ F 2.8
(b) F 16
(c)ieshis/a]
(d) F 4

(B) When shooting in manual mode which
of the following controls the exposure
of your computer ?

(a) Aperture
(b) Shutter speed
(c) ISO '
(d) All of the above
(C) Basic element of video editing is
(a) capture
(b) shot
(c) timeline
(d) All of the above
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(D)

(E)

(F)

(G)

(H)

Digital editing is known as
(a) linear editing

(b) non-linear editing

(c) tape-to-tape editing
(d) None of the above

A tripod is an essential piece of
equipment for right photography.

(@) True

(b) False

Which artist is usually identified as one
of the inventors of photography ?

(a) Nicéphore Niépce
(b) Ansel Adams

(c) John Herschel
(d) Thomas Eakins

Resolution of an image describes

(a) the quality of the image

(b) the clarity of an image

(c) the size of the image in pixels
(d) colour and contrast of the image

In which stage do you edit video ?
(a) Pre-production

(b) Production

(c) Post-production

(d) None of the above
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2. Answer the following questions :
(any three) 2x3=6

(a) Why 1is exposure important in
photography ? '

(b) What is white balance in photography ?

(c) What are the types of exposure in
photography ? " 1

(d) How does shutter work, when shooting
videos ?

(e) How does a camera tripod work ?

(/ Why is manual focus important in
photography ?

3. Answer the following questions : (any two)
5x2=10

(a) Explain about digital camera. Which is
the best digital camera ?

(b) Describe different types of light sources.

(c) How does white balance affect an
image ?

(d) How does digital video work ?

(e) Write one disadvantage of using digital
zoom. How does digital zoom work on
a camera ?

() What is white balance ? Explain.
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Answer any three of the following

questions : 10x3=30

(a) Write short notes on :

(b)

(d)
(e)

(9)

(h)

(i) Digital camera
(i) DSLR

Describe various parts of digital
videography.

Describe the control and features of
video camera.

Explain change couple device.

Write the difference between lens and
1ris.

Expl.ain digital noise.

Explain the function of shutter in digital
video camera.

Describe different methods for
abnormal event detection in video.
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OPTION-D
Paper : PHY-SE-3064
( Weather Forcasting )

Answer either in English or in Assamese.

1. Select the correct answer : (any four)
1x4=4

i Tedo! Aife Sfeedt ¢ (Rt 51f[eT)

(a) Standard atmospheric pressure is called
1 atmosphere of pressure. It is equal to
76cm of Hg and it 1s equal to

AT ITASHI BIoF 1 YIS Biol QI |
g3 A9 76 (EfORGR AT ANF S&F T

2 |

(i) 101.3 kPa (=1t «icEe)
(ii) 10.13 kPa (&t vﬁma)
(iii) 1.013 kPa ({1 #icEe)
(iv) 1013 kPa (&t =icEe)

(b) Ocean surface cover ______ per cent of
the globe. ;
b P | ) S S O LG I\ SIS (43
(RS0 |
(i) 71
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(i) 60
(iv) 80

(c) Dry air, by volume, is more than 99 per
cent composed of

ST fZpiefe, ©@M Ay 99 Weiels (@R

e

(i) Nitrogen and Oxygen
(RIS S SAHCEH)

(1) Nitfogen and Hydrogen
(ARG A+ FARGCE)

(iii) Oxygen and Carbon dioxide
(SRS T A BIRINT)

(iv) Hydrogen and Oxygen
(PR i< SfFHCE)

(d) One example of greenhouse gas 1s
SECDENRES KU I ESE G I
(i) N | |
(i) COy
(i) He
(iv) Os
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(e) . Wind direction is. determined by

T nEe Jui el Wefg a9 =3 |
(i) anemometer (GHCINGF)

(i) hygrometer (2ARIGK)

(iii) wind vane (%2 ()

(iv) thermometer (CHIGR)

(f) Fifty per cent of the total mass of .
atmosphere is confined in from
earth surface.

NG Y SIF AL = ST (2 R
AR BT AW @IS |

() 1.5 km ([FCe1ifoE)

(i) 2 km (Fcefsom)

(iii) 4 km (RFr=IfEGR)

(iv) 5 km (FNiNoR)

2. Answer any three questions : 2x3=6

ez fofan! @] Tes WAl ¢

(a) What are the differences between
tornadoes and hurricanes ?

GRS’ o9 [kt Tiere «4idy < 2
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(b) How environmental issues are related
to climate ?°

ARCIH PRSI GEAYF #19NS  (FCACD
oA 7

(c) How is relative humidity calculated ?
S STl (RS =oi 1 =2

(d) What is Rayleigh scattering ?
@19 [ 52

(e) What is hyetograph ?
Q2olaE 2

(/ How are wind speed and direction
measured ?

IoIN Bfe W M (@FEcE AR T4 =272

3. Answer any two questions : 5x2=10

Rirerean 751 o< bes va ¢

(a) How variation of rainfall amount and
intensity depend on wind direction ?

oI e esige [ SRl wie Sl
@EAE ST @2

(b) What type of information are essential
to forecast flood and erosion ?
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AT S SRR A S SR [ 43601
AR SFOLATHEH ?

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

IO 5ifed o gl (e[ FER
T2 I2@R 5NF 0 T4 |

(d) “Modern weather forecasting did not
become possible untill weather
information could be collected,
assembled and processed rapidly.”
Explain it. |
“Trigfas IoF AAGIE AV @ Flfwed
@foaiteics Rfos Oy ARAR, TR A=
SiCFaT [ReeEs 83 Fifee 17 23" [ 341 |

(e What are the most important
parameters to forecast weather ? Briefly
discuss about them.

99 AT AW WoReE @R ASI
IMRR 2 GRT [IEW 5YS HCETA1 4 |

() Discuss about General Circulation

Model (GCM).
AR g =i (GCM) T RE@ Sices=t
> | |
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4. Answer any three questions : 10x3=30

iz fofanr 2T T fa ¢

(a) What is precipitation ? Describe forms
of precipitation. Mention precipitation
characteristics.

Sy (2 [Rfen epiee s a6l fwa |
SHTHAN (A S |

(b) Discuss about short and medium range
forecast of weather.

oF i< NG ATES I991 SisiEria i< [
DT 4 |

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

IS TR B9 *ife Rose &S sicEts
= |

(d) Weather and climate are different.
How ? What is climate change ?

T IR SO (QCE5 | (A 2 ST #ARTS
&2 .

(e) Give detailed explanation about
absorption, emission and scattering of
radiation in atmosphere.

APNeTS [AFIET AE TOT A, ﬁsﬁam
fRorer [ [Reg g fwa |
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(/) Write a short essay on global warming
and its outcome.

Cﬁmﬁﬂmqﬁmwﬁﬁmﬁm

o1l | -
(g9 What are different layers of
atmosphere ? Discuss the

characteristics of these layers.

IRy [ifeq S@E & 2 2 SR
ARy SHCenal 11 | *

(h) Cloud is the main source of rain. What
are different types of cloud ? Explain
one by one.

e o e T (09 | Rfen v o 9
&2 OB oIt I 3 |
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OPTION - E
Paper : PHY-SE-3074
(Applied Optics)

Answer either in English or in Assamese.

1. Answer any four of the following questions:
1x4=4

wm Tl A Sferedt ¢ (R bife:)

(i) Write the full form of LASER.
LASER *™5[R =il eith! forali |

(i) Define refractive index.
Ao vigesl v |

(ii) Define critical angle.
IO (P AL |

(iv) What is stimulated absorption ?
Arefire CNE P Q@2

(v) What is attenuation in fibre optics ?
HCAIFTORS 20T PP (e ?

(vij Why is LASER used in reconstruction
process in hologram ?

o1 =<1 =2
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(vit) What is metastable state ?

e s
(viii) In which principle holography is based ?
Do fofemame Moo R

2. Answer any three of the following
questions: : 2x3=6

SAq [qpican fofatr et Tl ma ¢

(1) Why is total internal reflection used as
a principle in optical fibre ?

W@ﬁ@%ﬁﬁmﬂﬁw
ERGASHIEIERE ISR

(i) What are step index and graded index
fibre ?

(B ST TR (SC6 G 0% ISP (QIE ?

(ii) Why is spontaneous emission not
suitable for LASER action ?

@TER e AR oy Hef i 1 qeige
DETIRY

(iv) A sodium atom radiates for 4x10-12 sec.
What is the coherence length of light
from a sodium lamp ?

3 (Sem-3/CBCS) PHY SE/G 29 Contd.



Q0] BIGAEE 2 4x10712 (brred Al
fafea [sfe <21 b1 vfeam sifea (oiz<s
FASTS g e =] 2

(v) Write one advantage and one
disadvangtage of semiconductor LASER.

GRS b AR SR G5 SRl
T 40

(vi) What is fibre Bragg grating ?
FI2AF @51 AR I (@ 2

3. Answer any two of the following questions :
5x2=10

©oq [qrerean gor ees T fra e
() What are various requirements for
holography ?
& &2

(ii) Write in detail about the disadvantages
of optical fibre.

ERSE IR SPIRY (@I R Iz
G

(iii) Define stimulated emission. Why is it
necessary for LASER action ?
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@FoE 2Hee ereime -Rissdae At wa

(iv) Define population inversion. Discuss
various requirements for population
inversion.

FER AMew Gl ReRE A
TN e A & & 59 sRe = a
2 R e 4 |

(v) Write a short note on He-Ne LASER.
fRfera-fAem TeRE [FE SiEnal 59 |

(vi) Calculate the refractive index of core
and cladding materials of an optical
fibre, if its N.A. is 0.22 and refractive
index difference is 0.012. |

5l SeTFeed AR REsIE 9 0.22 i<
T3 @ afeTmdaiEs 2idd 0.012 =,
ST FF E (@ AFA-FF
Afoelicss S Sieil 1 |

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

Rraz o5 o Ted Al ¢

(i) Write a descriptive note on holography.
What are the applications of holography
in modern world ? 7+3=10
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T ARFR 01 IR GO (Bil &7 | gl e
T AN e fF2
(i) What is coherence ? Discuss in detail

about the two types of coherence.
2xar4=10

PIRAS FIF @I 2 Frane Pisifes ac azi2
ST 41 |
(iii) What are Einstein co-efficients in

LASER ? Derive relations between them.
3+7=10

ETSRE 2FLoTe Sisavisn wiFER F T2 @@
GAFY o® TR Zi2 791 |

(iv) Give a brief description about three level
and four level scheme for LASER

production. 5+5=10
@SN AFeTR ABSIT W% 59w ibg
b3 el fom |

(v) Derive an expression for numerical
aperature of a fibre. Discuss various
usage of optical fibre sensor. 6+4=10

B! SIS R Bwg e i Sz
< | TETee [ofes dHanas (Ko I9a=
Ecm SeEma ¥4 |
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(vi) What are various usage of optical fibre
in different fields ? With the help of a
block diagram explain the working of a
fibre optic communication system.

4+6=10

Rfen arls CFae SEFeEs IR [ G2
G5! FCAS IR EFORD I FTCE I
otz Iyl 4 |

(vi) What are different types of hologram ?
Write a short note on application of
holography in microscopy. 4+6=10
AR eEcaE & 2 ST @S
TSR Atlel A @t 5 (G @il

(viii) Write briefly on the principle and
construction of optical fibre. What 1is
cladding ? What is its purpose ?

2:+£38:£2:£8=10)

SIEARFOET JEINS SN 59 RACH 5P ferall |
@foe & 2 2 IR fFn == =
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OPTION - F
Paper : PHY-SE-3094
( PageMaker )

1. Answer any four of the following questions:
1x4=4

(aA) Which menu contains the ‘Rounded
Corner’ option ?

. (bp) How many columns are there in the
newspaper ?

(c) What is the extension of file created in
PageMaker 7.0 ?

(d) What is leading’ ?

(e) What is the first step of the page layout
~ for desktop publishing ?

(/) 'Which menu contains the ‘Document
Setup’ option ?

(g9 In which menu ‘insert page’ option 1is
located ?

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

2. Answer any three of the following questions :
2x3=6

(a) How can you insert and remove pages ?
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(b) Define ‘Layout’ menu in PagéMaker.
(c) What is master page ?
(d) Define alignment in PageMaker.
() What are Fill’ ?
(f) Write the full form of DTP.
3. Answer any twb of the following qtiestions :
5x2=10
(a) What is Text Wrap ?

(b) Write a note on ‘Window’ menu of
PageMaker.

(c) Describe about features of the ‘Tools’.

(d) How to apply colour to text and
graphics ?

(e)  Write a short note on master pages.

() Explain the use of ‘Document Setup’.

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

(a) How do you create a ‘Character’ and
‘Paragraph’? Explain various steps with
diagram.
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(b)

(¢)

(d)

(9)

(h)

Write a descriptive note on ‘Arrange’ in
PageMaker.

Describe the step by step process of
opening a new file in PageMaker.

Explain (i) adding text and lines,
(ii) formatting Text, and (iii) saving and
printing a publication.

Define ‘Type’ menu. What features are
there in it? Briefly explain all.

Write short notes on Grids, Rulers and
Guides. Describe their importance.

Write different steps involved in
wrapping text around a graphic.

Describe PageMaker in your own word.
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