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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
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(a) 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 @F oI T WS (Ruler) 10075t
S5l e WIS W GOl Wiffs 100075 ot
TR | ATOIRGle MR #AfY (S N Sienst |

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

9 AR 419 RICAIT 9b) GlifeT ToRiag J1
foran |

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

<ol fSfEes WFSHtRR sRwe &a [Rige

HfRAY AT G (TT [T @FEME G
9 QI ?

(d) Why is Aluminum difficult to weld ?
GeffafRaN wrfFe 3R 0 B2
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2. Answer the following questions in very short :

2x3=6

(a)

(b)

(c)

Name the three fundamental quantities
in measurement. What will be the unit
of these 1n S.I unit?

(ST-MT AT AR [N G
IR @5, 2. (S.1.) 9T [ 72

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

@@ ©i%5 (bench vice) & 471 FgFT? @
©igge 7oy I/RT fori |

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

5 RI%e Yfgme @S Fn gngeydl 2 w5 TR

T oA
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3. Answer any two questions from the
following : Sx2=10

were WAl fArEear ghr e Te o

(@) () Define Vernier constant of a
Vernier caliper and least count of
a screw gauge. 2

SNy cET e |

(i) 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 (Bsfz AR, 3 (Bl &% S 4 (522
THOR 73 9BIT WTOAR (RIS
CHFIS IR AEH ASRG WO A
Tferedl | (FaTieR SIRTR %339 WH
0-01 5321

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

1

3 (Sem-3/CBCS) PHY SE/G 4



IR §fE (~70 micron) G©iFR I,
0-001 (5sfii WND (SIS <6l F e

TS R AfRE 2 Tew AL g
]|

(b) (i) Draw four welding joints
configurations. 4
BIRRG! (FCETA (et 469 SRR AL
oo st

(i) What is the difference between
welding and soldering of maternials ?
1

5! “wief FA T (P SRR i
veTifE] et oy e

(c) (i) 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

3 RE A WO [t wiw e iz
(SCAITe FNEE V=10V+£0-1V W&
I=1mA £0-01mA (Rl 5’5 | AGEEIR
QLI T TSR FH® FoI TS
R £ AR F7[® %91 341 |
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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

Qo] p-n-p WE GOl n-p-n GRS,
fSfeoa WFERtR WbR TRTS (FECS
foare wf<al?

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

following symbols [(i) to (x)]: S
were Ml oIz =i [i9 #1F x (3] AEFBNT
i @i Agflernyz boare 31 :

@) —oo— () -

@ —J-l- (i)

(ii}) —gﬁ— (vi) @
7 N
) —=r

() —Bh
© WL » ==
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4., Answer any three questions from the
following : 10x3=30

were Al PR #R[1 et oAb Tet fomdll

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

TFIfAEe eTEoo Gore ANl AFS
FEICO HIYI (A 501 #imfe 9t /10|

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

turing process. S
AT TS IS IRYL R o7 AES
Sgfer REm et 390 =0

(b) (i) 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
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\7¢ HdT (@FAT [ DA CHNT 7=
JARTS! er ot awdte =1 (2| W
9T OISl 1004/ cm i [RERT (V)
I 1V/ am (FeTS AT, (90T RIS

RSB TS, #Tale, MR o[ MY
from (V,,) o R o9 ofiE T
(V,,..) Slesi|
100 s
: .1\1 i, ;'?!
gr.: »Fn ': a.j:]l,:l
Ic.m -
1\‘7:..._ T
e e
c.m A0S

Figure :1

(i) Can we measure 220 Vofa.c sighal
by using a CRO ? Justify your
answer. 1|

OBl (FYC (I FHH JAITO 220V
ARTS| R ALT© GRI ARE ? TSR
gAYt G I |
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(i) Design and explain briefly an
ON/OFF electronic control switch
using a transistor and relay. S

ey el Rafde o= /w1 39St 9ot
I S HYCE TN T [ |

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

i3 6 555 (IC 555) IR IR ERG WP
MIFH IS (95C63a WFoOIREET) @bl

TR 1

(ii) 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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w2 6 555(1C555) IR IR I @B
AYRY e IEAT (95 TBIEA
TFoeiREnl) TH vz RdaaRt
@EF R, =1kQ (W AR 7 o=
4 IS I/ [@I4T) |F R, = 20kQ
(w2 o o 7 R =% 2 I iwre W= @)
% 4RI T C=1uF (93 B R
2 9% 13 o) A Witk @EnE
IR [T =11

(i) Explain the need of a regulated

power supply in an electronic
circuit. 1

T T TN e ffae e
TR AWGA TS G 39 |

(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 Rafde Ryre @iz #ikte o6
ARFR ISR B S 371 SN2 LTSI

ey W Sigfer fEaengg g 3t
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(d) (i) Whatis the full form of P.C.B used
to make electronic circuit ? 1
AL S T8 d19eE g o (.7
(P.C.B) 2 5~ 7=t & 2

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

s 7 SAgfernz .67 36 gEig
(soldering) IR IRTRT A “Hg-
R I T4 |

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

GieTi2 41 WIRGIETS (soldering lead) &
o JRRI XA ¢?

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

mountain using Sextant. S
‘(GICH6R” FYTO AT GBI THOR (e
ffa =2t sraforn! 3dq =1

(e) (i) What is the working principle of a
lever ? 2
fereiss rGNIe & 2
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(ii) Discuss 1st, 2nd and 3rd class of
lever with examples. 3

ey, ol o goi (AN forer
TriRerTE @R

(iii) Write down two examples of pulley
used in your home. 2

e IR (3 IR 707 omidd |

(iv) What are three different types of
pulleys ? 3

fofabr Rfea «er e am o
(0 () Write very briefly on five different
electical power generation systems.

5
S5t Rfeq 430t Rge e aiod
e =fS o3t ot

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

system with diagram. S
GERge TeAr Awfed IS Ha
Hiceol F1 |
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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.

1. Answer the following quelstions : 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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(c) Draw a flowchart to find the simple

interest.
3. Answer any two questions: 5x2=10

(aq) 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 :

(@)

(b)

10x3=30

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

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
full 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. 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) 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 1important in
photography ?

(b) What are the typcs- of exposure in
photography ?

(c) Why is manual focus important in
photography ?
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3. Answer any two of the following questions :
5x2=10

(a) What is white balance ? Explain.
(b) How does digital video work ?

(c) What resolutions are available in
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
abnormal event detection in video ?

(e) 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
u Teaco! A Sferedt :
(a) Ocean covered surface of the earth is
TN SRR T SffRA o AR A
i) 5S0%
(ii) 80%
(iii) 71%
(iv) 635%

(b) Hygrometer is used to measure

TR ARG I A A |

(i) wind speed
IO Bf©
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(i) density of water

AT TG
(ii) humidity of air
IR Sl
(iv) density of air
I R
(c) Percentage of nitrogen in atmosphere is
JYNGETO RGBSR *oIH ({0 2o
(i) 68
(i) 78
(iii) 88
(iv) S8

(d) Atmospheric layers are classified on the
basis of

YIS SIARIS
(free 9 (R

(1) density
TR

3 ¢93s fofe TR

(i) temperature

Tl
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(i) wind
oIz

(iv) radiation

R

2. Answer the following questions : 2%x3=6
©oTq 2PCAINS O ol

(a) Write the working principle of a
thermometer.

PN TFI AT OCo! 1 |
(b) What is relative humidity ?

e el [ ¢

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

JATAGA T (RN 5i7 P TEo! #f[{qE1 AR
el 93 W 50 | Gt 707 759 =1 |

3. Answer any two questions : 5x2=10
fizpican 7i) 2heis Te] Tl

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

Ioq SN AR Ao @R AT
IFERR T 2 AR KI5 A=A 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.

“Hyfar T 2RI T (4 AT @A
ST o 79z, T I W OICeHaT [oggd
TS Hifee 17 3R 1 T |

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

IOIF SIS 821FS 2IS[ (AR IR T 2
CIRIR 5 901 31 | |

(d) Write about precipitation characteristics
and measurement.

HYTFHN (IR SR 2AR (ST [Eew forin |
4. Answer any three questions : 10x3=30
e fofabr eia Tes ol

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

RS @FEE AfiRee 3w ¢ [{ifes (1
AT Rega fma
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(b) Discuss about short and medium range
forecasting.

T Wk T AR wieeEER [REw
HICEToT 47 |

(c) Describe different layers of atmosphere.

IR R[Sy T3 3wt far |

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

AP ETR R «ife Rogd oafs siteisa
4|

(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 ?

HITAMFTSIR oAl 18 TAFYS FeT [T
(I ITNGET R ©A5ifS Reivs Feffas il
9 (I | 9% (AR T F 2 93RRI T Wi
YN ASR (FEFA ?

(f/ What is climate change ?
ey #fReee & 2
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OPTION-G
Paper : PHY-SE-3074
(Applied Optics) |
Full Marks : 50

Time : Two hours

The figures in the margin indicate

Sfull marks for the questions.

Answer either in English or in Assamese.

1. Choose the correct answer : 1x4=4

wm Geo! A Sferedt ¢
(i) A LASER source has a coherence length

(ii)

of 30 m. Its coherence time will be

@Bt (TSR TR Peife g 30 foR | "

TRafe Fe [ 232
(a) 10-8s

(b) 30x1078s

(c) 1077s

(d 03x108s

Which of the following can be used in
the vibrational analysis of structure of
matter at atomic level ?
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MLl ST o T [Remas FRfkRs

(I IS = ?

(a) MASER
R

(b) Quarts
(FIRIG

(c) Electrical
(d) LASER

(iii) Multimode step index fibre has

AT (B9 P OGS MRS (G AT ?

(a) large core diameter and large
numerical aperture

IR (@R I NP 2R AR eawy

(b) large core diameter and small
numerical aperture

IR (I A D F7 ALRGE owyd

(c) small core diameter and large
numerical aperture

TR (SR I SR 2R ARG =@yd

(d) small core diameter and small
numerical aperture

T (R I R F7 AT s
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