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U.G. 3rd Semester Examination - 2019

PHYSICS

[PROGRAMME]
Skill Enhancement Course (SEC)
Course Code : PHYS(G)SEC-01-T(A), (B), (C), (D), (E), (F),
' (G),(H) & (D)
SET-II

Full Marks : 40 Time : 2 Hours
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Answer all the questions from Selected Option.

OPTION-A
PHYS(G)SEC-01(A)-T
(Physics Workshop Skill)
GROUP-A

1. Answer any five of the following questions:
| 2x5=10 -
a) Define second. _ ‘ 7
b) What is S.I. unit of Energy? Find its dimension.

c) What is various parameters of design of a
welded joint? '
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d) What is an electrical relay?
e) Whatisa spur gear?
f)  Write the functions of cores in casting process.

g) What are the hazards ihvblved in soldering of
electrical circuit?

h) What is a lever?
GROUP-B

2. Answer any two of the following questions:

‘ 5x2=10

a)  Explain five welding defects. Clearly mention

the causes and remedies of all these defects.

b) What do you understand by drilling? Explain
the different types of drilling mechanism.

o 1+4

c) Explain the different parts of a relay and its

basic operation.

d)  What is breaking system in Automobile? What
is the principle of breaking system? What are
the functions of brakes? 143

GROUP-C

3. Answer any two of the following questions:

10x2=20

a) i) A see-saw is 25ft long with a fulcrum in
the middle of the board. If a 60 pound

child sits three ft. from fulcrum, what is
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b)

d)
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the lowest weight that will lift the child?

Explaih the different steps to make a
funnel using metal sheet.

What do you understand by voltage
regulation?  4+4+2

What is a sextant?
Explain it with a‘schemaﬁc diagram.

Explain its theory to determine height of
a building. 2+4+4

Explain different components of a CRO
with sehematic diagram. “

Find out an expression of magnetic
deflection sensitivity of Cathode Ray
Tube. » I¥5

Draw the circuit and explain the operation
of a regulated power supply using Zener
diode as voltage regulator.

Define Resistance and Capacitance?
Explain the different types of PCB board.
942+3
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OPTION-B
PHYS(G)SEC-01(B)-T
(Electrical Circuits & Network Skills)
GROUP-A
l.  Answer any five of the following questions:
2x5=10
-G 56 2rew Ter wie ¢ |

a)  State Ohm's Law. Name a material which obeys

Ohm's law and a material which does not obey
Ohm's Law.

o0 v Rye w1 @I s W = A
SR A (T BT 8 Weadba 1 39 I @xrwg
4 (A B A |

b) Write down difference between D.C & AC
current.

TN @ AR 2T weEre S |

c) If rm.s value of a.c. voltage is 220 Volt, what-
is the value of average emf?

&6 AC Reram stoarsfa 1R T 220 Volt,
2 T T T2
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d)

g)

h)
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In a C-R circuit connected in series with
battery, value of C=2uF; R =12MQ. What is
the value of time constant of the circuit?

4% FHEATE @F 7™ C-R I$ATS 4IAFA
T 2uF @R @FE T 12MQ | T S
fadfa =71

What is the difference between P type and N
type semiconductor?

P Bi39 @ N 529 sieifaaidia sty ol e

Name four devices used for Electrical

Protection.

e R w9 99 Sl device-ad N
@

Draw electrical symbols of following:

- (i) Capacitor (ii) Resistor (iii) Electric switch

(iv) Diode

fasfefis Iwefsa tapfes % (electrical
symbol) =% (i) 4% (ii) @& (iii) MRE (iv)
TS

Define Power and Power factor of an A.C.

circuit.

GFh 2gTO! TOAIA FAO! 8 FAOBNE IO 6
@RI?
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GROUP-B

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

-G B eioax Sy e

a) Draw [-V characteristics of a forward biased
P-N Junction Diode. Explain with help of
diagram, how a P-n junction diode acts as full
wave rectifier,

, a¢ﬁ3vf$ﬁﬁﬁﬁmiPJq!WﬁmﬁﬁﬁwmwmwﬁlJ/
ﬁJQFFV¢§IdiEmNNSW?ﬂ§§%§&$ﬁWfﬁﬁw
aawﬁhmn¢ﬁamﬁm%(wﬁa)awmv¢a| 1+4

b) -Derive expression for the growth of current in
a series L-R circuit connect with battery of
e.m.f E. What is time constant? 4+1

aamamﬁw(L)ecmw(R)aﬁmwwwmfzsﬁnma¢
a@ﬁlaﬁméﬁtﬂﬁNSQE‘iﬁﬂl@”mﬁﬂa<ﬁ%<aﬂi
I Befr 721 @ 6T s foe

¢) Define Single phase and Three phase in
electrical system. Draw and Delta connection
- in Three phase system. 243

GTE (G e@mﬁmﬁmnwﬁsm?
aaﬁ3@raﬂ§ﬁkﬁxw§fmawaamm?a@ﬁhwﬂ%vﬁ¢l
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d)  Write down Kirchoff's law. In the circuit shown
in fig. E is a battery of e.m.f 6V and internal
resistance 1Q. Find equivalent resistance and
reading of ammeter A, if it has negligible
resistance. 243

s @ @R

fisfeis a$Ace E o7 eam.f 6V, STre/e
@4 1Q | T9A1F 950 @ [T 391 ammeter-A
93 reading & 2332

3
3
]
el
w
|
o ;
(o] :
R
A'A A, A‘L
el
(=2
|
(¥,
o]

GROUP-C

3. Answer any two of the following questions:
10x2=20

Q- 4o A0I7 T&R W8 2

i) a) Write down the uses of a digital

multimeter.
TfEe WiGHRLIET Ie Twe 331
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b)

b)

What is the condltlon of resonance of
series LCR a.c circuit?

| < a.c LCR N FRIER T5MCS SR

-5 e

What is the Resonance frequency?
SR FAEI A IO

What is the value of power factor durmg'
resonance.

S S WS QeI T F?

Draw the resonance curve.

SR N I

What is Q factor of this circuit? On which
factor it depends? 3+2+1+1+1+(1+1)
Q o f¥r aft micw{ﬁ!awt’h

' ﬁmvn .
What is a mfonncr? How many typcs
- of transformer are there?

Bl £0 0 W e ﬁ’mﬂi T &RIT 6

TR
Draw and labcl a’transformer.
AT ﬂh&q o 9|

Name four types of energy losses m a
transformer and state how to minimix any
one of them. (142)+2+(4+1)



i) 2)

b)

iv) ’ a)

b)

554/Phs/11

Draw 2 labelled diagram of an a.c
generator. Explain the working principle
of an ac generalor. :
ﬁummﬁaw«,
Tz At IO F '
Name one type conductor and one type
cable used in electrical wiring. (2+6)+2
mﬁcmﬁxaﬂwmﬁ@a
+22% (conductor) 8 & TF1 @A TN
==

What is the difference between a.c and
d.c motor?

ACs DC e ke &

Draw the basic of 2 D.C motor. Explain
working principle of D.C motor.

=B D.C e wa e e T AR
Tag AT IO FI

Explain how 2 fuse used for electrical
Protection. |

g 32 1+@2+5)F2
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OPTION-C
PHYS(G)SEC-01(C)-T |
(Computational Physics Skills)
GROUP-A e
wer any five of the foliowing- questions:
: 2x5=10
In a flow chart draw the symbols for:

Terminal (Stop/Start), Processing, Decision,
On-page Connector.

three different numbers entered by you.

) Write the algorithm for plotﬁng trajectory of
B a prOJectlle thrown at an anqle with the
horizontal direction.

Wnte five different algorithms that are used
- in sorting a list.
~ Write FORTRAN expressions corresponding

~ 1o the following algebraic expressions:

% +410x* +8x’ +4x+2

~ What does the function Real,(z) do?

' In FORTRUN, which has the higher precedence
"AND' or 'OR', or do they have equal
~ precedence? ‘
: (10)

4 Draw a flow chart to find the largest among

- Do spaces matter in FORTRUN Equatxons" ’

|
g
é
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the premmm is Rs.2 per thousand and
 his policy may not be written for more
' than Rs.2 lakh.

ii) If a person satisfies all the above

conditions except that the sex is female
- thenthe premium is Rs.1.50 per thousand

~and her policy may not be written for
~ more than Rs.1 lakh_

iii) If a person's health is poor and age is
between 25 are 35 and the person lives
in a village and is a male the premium is

. Rs.9 per thousand and his policy may not
be written for more than Rs.10, 000.

iv) If all other cases the person is not
insured. :

Obtain a flow chart to give the ehglbnhty of a

person to be insured, his premium rate &

- maximum amount of insurance. Obtain a

decision table and compare with flow chart.

k1) Thevaluesofa,b ¢, d, e, f to be read in
ate .- -1 %10, 1456, 2*104,

~0.000042, 4234567.8, 4235.8492,

. —9942.3485. Write a program to
calculate :
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 OPTION-D
PHYS(G)SEC-OI(D)-T _
(Basic Instrumentation Skills) .
" cHOUPA
Wel aniy five of the 'fplloWing qués_tions: -
. . | 2x5=10
Define 'Signal generator'.
3 TS T ot Ry -
Distinguish between CRO and CRT.

HMIE 3R AP (CRO) wmaﬁr.
aﬁamﬁ?ﬂqwn

- Write down the uses of digital multlmeter
R o TR ™

~ How continuity of a circuit is tested by
/ multlmeter‘? -

- TR T R o el @R
| el o vt me »-
'Wnte down the type of AC,rrliliVOltxneters.-
',ZAC et oS emimrenef @
Wlmt are the sxgmﬁcances of multlmeter‘7
-Fsﬁsm @Mﬂ’eﬁ R for

(14)







)  How dc voltage is measured by electromc
voltmeter? ‘

’imﬁﬁas @Wﬂmﬁ@@dcﬁwv ;
- vlﬁsml IR

CROUP-C

\nswe any two of the following questions:

: 10x2=20
T gfe deiw Tl Wi

‘Draw a neat diagram of a Cathode Ray Tube
(CRT) and explain its working principle.
Explain how time base is obtained in a Cathode
~ Ray Oscﬂloscope (CRO).  (3+4)+3
E Wﬁmaﬁﬂﬁﬂafﬁawwa«
- RF IS UG T AT I S
I S R A = o R

- Draw the block diagram and working principle
~of a Q-meter. W'hy:deﬂection system are used
~in Cathode Ray Tube (CRT)? (3+2)+5
ofs Q-fbiy 3¢ Ba www 39 @z FAS
WWIW?@:W%@%W@ &
IR e

','"Wnte down the characterlstlcs of a dngltal =
'_: multimeter. Write down the procedures for







OPTION-E
- PHYS(G)SEC-01(E)-T
'('l"e‘chl_l.ical Drawing)
GROUP-A
/er any five of the followmg questions: _
2x5= 10
s ot oz e e -
What is R.F.?
: R.F I A2
Name two draﬁmg mstnnnmts.
@ R o gk T A e
What is the full form of CAD‘?
CAD 5253 =t 71 e
~ Name any two softwares used for draftmg

e} e R W R o TR e
(software) 93 I @Y |

What is V.P.?2

V.P. 9 @2

What do you understand by intersection of
P sl . o

- WCEW (intersection) &S & @RIz




oy

e

Name a 3D 'object.

@< 3D object W T |

What is tangent" Show a tangent on a circle. |

~piE B2 a3 ge Som wiet =pfs orne |
GROUP—B

2. Answer any two of the followmg questions:

5%x2=10

@I 46 20e9 Tew e

-

b)

554/Phs/Il

Draw an equilateral triangle of 80mm side and
inscribe a circle in it. Draw the projections of '
the figure when its plane is inclined at an angle
30° to the VP.
&Mnnlaﬂﬁtﬁﬁﬁ‘ﬁﬁﬁ!ﬁhﬁi!ﬂ¢lEEFIﬁ?ﬂﬁ
o= 38 uie | & Bafba mwﬁwm
WC‘Q@Z&W I SRl

Fig. shows. the front view of a semi-circle
whosesurfacelsparalleltoﬂ)eVP Draw its
isometric view. : :
mmmmmmw@mw_
REEGS. B siw

2
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) - Name and write short notes on any two 3D
- functions of Auto CAD. ‘
~ Auto CAD-95 G i 3D function e @4 |
) Drawa regular hexagon about a circle.
o) TE @A SR AE 2ot a3 m '
il
. GROUP-C

wer any two of th‘é following questions:

il ie 10x2=20
T qf 2eiR B e ¢
Construct an ellipse, the distance of focus from
the directrix is equal to 50mm and eccentricity
. 23, _Name any two types of conic section.

: 8+2

aas\% MEISIAN S wﬁ@&a (R PR LEN]

S0mm 4R B! 2/3 1 @RI R I
(RO N 9|

» -

) ‘Write short notes on: = | 545
B ) Soiid Modelling .

i) Wireframe Modelling

» i) Draw the isometric view of a Square. '.

3f asfewran wReIEGT B uie)
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1) What is a polyhedra? What is 2 pyramid?
6+2+2=10

“FEg FE A PR w1 e

d)  Theendsofa line PQ are on the same pfojector.

The end P is 30mm below the H.P. and 12mm

- behind V.P. The end Q is 55mm above HP and

45mm in front of V.P. Determine the true

length of PQ and its inclinations to the planes.

7 : 10

PQ FEEadl @3 (2nEEnes 49 wim| P R

H.P. (97 30mm 5 932 V.P. (& 12mm Pree |

Q =% H.P. (¥F 55mm &#& V.P. (¥ 45mm

1 | PQ (Rf7 B @3k 46 & (V.P. @<k H.P)
(7= T/ 7% (inclination) ¥© T Al 73|
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~ OPTION-F
 PHYS(G)SEC-01(F)-T
(Radiation Safety)
‘ GROUP-A
wer any five of the following questions:

Define activity of radloactxve substance .
What are auger electron? -

Gwe two apphcanons of nuclear techmque in
~ crime detectxon

- What is the effect of exposure to ionising
~ radiation?

'7 Give any two propertles of gamma radlanoms :
'f What is the most 1mportant factor for

determining the exposure hazard of a particular
g motope‘? i

- What is the source of energy in the sun?

~What do you mean by isotope? Give examples

of stable and unstable 1sotopes, ;

3 GROUP-B

: wer any two of the following questions:
3 ; - 5x2= 10
Write short note on sa:fety and risk management

; of radmnon e

(2)

2%x5=10 - -




b)

c)

d)

What is Compton shift? At what angle the
scattering of the photon in Compton effect will
have the maximum Compton shift?

Explain Einstein's photoelectric equation. Let
the maximum K.E. of electrons emitted by a

photocell is 5ev, what is the value of stoppmg
potent1a1‘7

State properties of nuclear force. What does
the Q value of a nuclear reaction signify?

GROUP-C

3. Answer any two of the following questions:'

a)

b)

554/Phs/11

10x2=20
How are nuclear techniques applied in the ﬁeld

of medical science?

What is the law of radioactive decay? Derive
an expression for half life of a radioactive
isotope.

Explain GM. counter as a particle detector.
Write the disadvantages of it.

Explain exposure dose and absorbed dose of
radiations. What is the radiation level for safety
by ICRP?

(23) [Turn over]




~ OPTION-G
"PHYS(G)SEC-01(G)-T
(Applied Optics)
- GROUP-A
er any five of the following questions:
E 5 ' 2x5=10
A Aol vy Sem ez ‘
What is the exact meaning of LED?
LED 32163 (3% wief §i»
~ Write down two uses of LED.
- LED <3 9% 3721 @ |
~ Define spontaneous emission.
E TForgs Fomem e ne |
- What do you mean by LASER"
- LASER %1% & @R '
~ Find the ‘numerical aperture of a step index
optical fibre. Given that the refractive index

- of the core is 1.53, that of the claddmg is
143,

3 mﬁﬁwmwmemaa
- =2foMaE IWFm 1.53 e 143|ﬁ@mﬁ?ma
SRR @7 W B

 Whatdo you mean by the cladding of an optical
~ fibre? :
?mwmamﬁm? |

(24)




What do you mean by reflection holography‘7

ReEER Tl e B @R

What is the advantage of holographic data

storage?

AT (SO GONATER Ry e
GROUP-B

~ Answer any two of the followmg questions:

5x2=10

Q- S mm‘m :

g)

h)
2

a)

b)

c)

d)
554/Phs/I1

Write down the uses of laser beam. »
FFE IR IR =N

Establish the relation between Einstein's A and
B coefficients. |
UMQG;A @ B 29153 g rE et 39
What do you mean by pumping? Give example.
et 7o B @R B me | |

The wavelength of emission is 6000 A and the -
coefficient of spontaneous emission is 107s.
Find the coefficient for stimulated emission.
@3 e Tl 6000A 9} FOrgS

e eaE 107/ 0 TR Ao e W
A =2
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GROUP-C
Answer any two of the following questions: -
| _ 10x2=20

: Discuss, with suitable schematic diagrams, the

~ construction and the working of a solid state

laser. 10

Bz aafb T S eI asiﬁﬁs 8 a1

TG 3|

5) Draw the VI i:'haracteristics of a LED for
~ different colours of light. Write down the

different uses of hologxaphy EO

Rfem wfa Wi & LED @9 V-1 (338 @12

R W 79| el Riew wemef @y

) Explain the numerial aperture of an optical

~ fibre and find out an expression for the same.

_ 4+6
R v ﬁ@mﬁasm ARG 30 ﬁs RN ?
<3 AfFEET BT w9 '

- Write short notes: s 1)

- B e '

i) Fourier transform Aspectroscopy '

i) Characteristics of IR sensor.

‘ IR G393 a8 @1

- (26)




OPTION-H ,
PHYS(G)SEC-01(H)-T
(Weather Forecasting)

GROUP-A

1. Answer any five of the following questions:
2x5=10

a) What is aerosols?

b) What do you mean by atmospheric window?
~¢) What is solar constant?

d) What is Hadley cell?

e) State Buys Ballots law.

f)  What is radiation law?

g) What is albedo?

GROUP-B

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

a) Define ozone hole. Describe the effects of
ozone depletion.

b) What are the differences between normal lapse
rate and adiabatic lapse rate?

c) Explaih the role of jet streams in regulating A

lower tropospheric circulation.

554/Phs/11 (27) [Turn over]




Describe the salient features of the different
almospheric layers.
GROUP-C
wer any two of the following questions:
10x2=20

What is weather map? Descrlbe the elements
of weather maps.

Give a systematic’ classification of air masses
and discuss the characteristics of polar airmass.

What is greenhouse effect? Describe causes
of increasing of greenhouse gases. Explain the
measures for controllmg greenhouse effect"

Write short note on:
i)  Weather forecasting |
i) Relative humidity

iii) Radiation law

iv) Thunderstorms



OPTION-I
PHYS(G)SEC-01(D-T
(Renewable Energy & Energy Harvesting)
GROUP-A

1. - Answer any five of the following questions:
' 2x5=10

a) What are the primary and secondary energy
sources?

b) Define solar constant.

c) Write down five non-conventional energy

sources.
d) What are the main elements of a PV system?

e) What is the basic principle of wind energy

conversion?

f) What is the difference between biogas and

biomass?

g) What are the advantages and disadvantages of
: Geothermal energy forms?

h) What are the difficulties of tidal power
development?

554/Phs/I1 (29) [Turn over]
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i)

i)

'GROUP-B

nswe any two of the following questions (symbols
their usual meanings): : 5x2=10

Descnbe the types of solar power plants.

What are the lumtatxons ofa solar power
plant? ' S s

‘Describe the working pnncxple of a'solar

fumace

What are the mam applications of solar

= fumace"

RS R

of a solar furnace? - 24142 °
- Discuss the principle of Magneto Hydro

Dynamic (MHD) generation.

How MHD system are classified?
Describe them in brief. -y PR

What are the _characteristics of
Piezoelectric materials?

Discuss the mechanism of Piezoelectric
effect :

What are the applications  of
Piezoelectric effect? o 1S

(30)




GROUP——C

L3 Answer any two of the following questions (symbols

have their usual mwmngs) = 10x2=20

b)

554/Phs/Il

ii)

What is fusion reactnon‘? :
Dlﬂ‘etem:late between fusmn and ﬁss1on

What are lhe main four fusion reactions,
which are eusidemd for use in fusion

._reactom?

Wrrte down the advamnges of nuclear‘
fusion. - 2+2+3+3

Denve the equations for voltage and
pow_u' m of an MHD generator.

An MHD generator has the following
Plate area = 0.25m’

Distance between plates = 0.50m.
Avaagegﬁvclocity =10 m/s
Gaseous conductivity = 10 Mho/m.

- Calculate the’ open circuit voltage and
‘maximum power output A gl

- (31) : : }v[Turn éver]




