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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, &
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—OI(A)—T
(Physics Workshop Skill)
GROUP-A
. Answer any five of the following questions:
2x5=10
a)  Define second. -
b)  What s S.I. unit of Energy? Find its dimension,

¢) What is various parameters of design of a
welded joint? '
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d

g

h)

What is an electrical relay?
What is a spur gear?
Write the functions of cores in casting process.

What are the hazards involved in soldering of
electrical circuit?

What is a lever?
GROUP-B

2.  Answer any two of the following questions:

a)

b)

d)

5x2=10
Explam five welding defects. Clearly mention-
the causes and remedies of all these defects.
What do you understand by drilling? Explam
the different types of drilling mechanism.
‘ : 1+4
Explain the different parts of a relay and 1ts
basic operation.

‘What is breaking system in Automobile? What

is the principle of breaking system? What are
the functions of brakes? 1+1+43

GROUP-C

3. Answer any two of the following questions:

a)

554/Phs/l

10x2=20

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

(2)



b)

d)
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ii)

~ the lowest weight that will lift the child?

Explain 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 schematic diagram.

.Explain its theory to determine height of

a building. 2+4+4

Explain different components of a CRO
with sehematlc diagram.

Find out an expression of magnetic‘
deflection sensitivity of Cathode Ray
Tube. 5+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.
4243
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OPTION.B
PHYS(G)SEC—OI(B)—T
(Electrical Circuits & Network Skills)
GROUP-A

1. Answer any five of the following questions:
2x5=](
Q-CI #HofS 2o e wie |
a)  State Ohm's Law, Name a material which obeys

Ohm's law and 5 material which does not obey
Ohm's Law, '

emmﬁq@asalammmww
emwmmemmmwmm

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

wmemﬂmmw«u

¢) Ifrms value of a.c. voltage is 220 Volt, what
is the value of average emf?

W AC Reta stoarsfy R W 220 Volt,
R b R

554/Phs/ml (4)




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?.

@3 FORATE @F TRE C-R I$Ae 41237
T 2uF 9R @IMFI T 12MQ | IS T
ffa 771

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

P 529t @ N 52 w=ifzadia wug =iy fre

Name four devices used for Electrical
Protection.

gfes Jar & Wﬂﬁﬂ? device-93
|

Draw electrical symbols of following:

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

(iv) Diode

fafafis agefaa tapfes % (electrical
symbol) S (i) 45% (ii) @& (iii) 725 (iv)
TIES

Define Power and PoWer factor of an A.C.

circuit.

G0 2198 AT FAS! € FAOIGNE IO
QAR
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GROUP-B

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

czr—.@rcmleb‘az;m%‘wm:

a) Draw [y characteristics of a forward biased
P-N Junction Djode. Explain with help of

diagram, how a P-n junction diode acts as fy]
wave rectifier.

wwmpwwﬁmml-v
ﬁmwma@mmmmm
awmm@cm).m 144

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

WW(L)em#(R)@mE%
wmm.wﬁalaaﬁaeﬁqm
I Pl 31 @ I T e

€) Define Single phase and Three phase in
electrical System. Draw and Delta connection

in Three phase system. 2+3

T TG @ e Rye Biebw weme & e
aﬁﬁ@wwﬁrﬁm%emﬁ?ﬁﬂﬁml
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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. \ 2+3
ffrs e @
iR 7$3e E ol en.f 6V, Srergdi

@ 1Q 1. 3837 9o1 @ Ry 399 ammeter-A
97 reading & 23737

...........

GROUP-C

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

- 7 ez Tew e ¢

i) a) Write down the uses of a digital

multimeter.
e iSRG IvzRel Sme 31
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b)

b)

‘What is the condition of resonance of
series LCR a.c circuijt?

936 a.c LCR @%Wﬁwvﬁﬁm
"6 e

What is the Resonance frequency?
ST FAER T w2

What is the value of Power factor during
resonance.

RS R DR —
Draw the resonance curve.
S T o 3y

What is Q factor of this circuit? On which
factor ijt depends? 3+2+1+l+l+(l+l)

. Q'uw%?aiﬁm@ﬁﬁaaatﬁa

What is a transformer? How many types
of transformer are there?

AT IR A2 FANSTS 37 & 6
& e ‘

Draw and labe] a transformer.
MG 10D oy 25| -

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

(8)




iii)
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a)

b)

b)

TG B PR e Sz @R
N @ @1 G o=y Rreigg I I
S 7| :

Draw a labelled diagram of .ap a.c
generator. Explain the working principle
of an ac generator,

93 a.c EARDIEY PR fog o= 353,
Brw IS gt

Name one type'con_ductor and one type
cable used in electrical wiring.(2+6)+2
Qfes emifi TET IS e e
AR ( conductor) € % &P (AT N
@

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

A.C € D.C @tz N Fe

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

3% D.C mm@amﬁrwwmm
T2 e T T

Explain how a fuse used for electrical
Protection. '

mmwmmwm
IR 37| o i “;"%
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OPTION-C

PHYS(G)SEC—DI(C)-T
(Computational Physics Skills)

GROUP-A
I.  Answer any five of the following questions:
' ' 2x5=1(
a) In a flow chart draw the Symbols [or-
Terminal (Stop/Start), Processing, Decision,
On-page. Connéctor.
b) Draw 3 flow chart to find the largest among
three different numbers entered by you
€)  Write the algorithm for plotting lrajectory of
a projectile thrown at an angle with the
horizontal direction.
d)  Write five different algorithms that are used
in sorting a list.
€)  Write FORTRAN expressions corresponding
to the following algebraic ‘expressions:
x’+10x‘+8x’+4x+2
f) Do spaces matter in FORTRUN Equations?
What does the function Real(z) do?

g) InF ORTRUN, which has the higher precedence
'AND' or 'OR', or do they have equal
precedence?

554/Phs/If (10)




h)" Write the ¢ommand to inpyt 5 figure in a ey
file? How do You generate table of Contents in
a.tex file? ' '

GROUP-B
Answer any two of the following qQuestions: }
st : 5x2=10
a)  Write the algorithm for sum of the two (2x2)
real no. matrices, '

b) How do You write the algorithm to calculate
the distance between two points?

c) Write a program to evaluate the following

€Xpressions:
‘ a X
e Y e Wk
s(s-a) e

d)  Write the COmmands to draw g circle by
Gnuplot,

GROUP-C

Answer any two of the following qQuestions:

: 10x2=2¢

a) An insurance company follows the following
rules to calculate premium;

i) Ifa person's health is excellent and the

person is between 25 and 35 years of

age and lives in 3 City and is a male then

554/Phs/I1 (11) [Turn over)




b)

554/Phs/Il

the premium 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
then the 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 persom is mot -
insured.

Obtain a flow chart to give the eligibility of a

person to be insured, his premium rate &

maximum amount of insurance. Obtain a

decision table ‘and compare with flow chart.

i)  The values of a, b, c, d, e, f to be read in
are  -192.53*10%, -1456.2*10,
0.000042, 4234567.8, 4235.8492,
—-9942.3485. Write a program to
calculate

ab
cd+e

a
= +f; g, =—-d.
g g !

(12)
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d)

. 354/Phs/lI

ii)  Write a program to convert Fehrenheit
temperature to centegrade temperature.
Given values for a, b, ¢ and d and a set of

values for the variable x, evaluate the function
defined by

f(x)=ax+bx+c if x<g
f(x)=0 if x=d
f(x)=ax’+bxc if x>q

for each value of x and print the value of x and
f(x). Write a program for an arbitrary number
of x values,

Write a fiie to type the Ist page of this question
paper using TEX/LATEX word processor.

(13) [Turn over]




OPTION-D

PHYS(G)SEC-OI(D)-T
(Basic Instrun!gngation Skills)
 GROUP-A _
L. Answer any five of the following questions:

| _ 2x5=10

R oMo eirem Bew me ¢ '

a) Define 'Signal generator’.
WS T etz Ry - :

b)  Distinguish between CRO and CRT
FIAC 2y wlieatgist (CRO) R FwwE Iy
TR NG Fpotet 3 ~

¢) Write down the uses of digital multimeter.

R P e o,

d) How continuity of a circuit is tested by
multimeter?
VBRI A Reiw @ g T[6T
RESE LT L

~ e) Write down the type of AC milivoltmeters,
. AC fif1 cor5fibs emTsreR @
| f)  What are the signiﬁcaﬁces of multimeter?
TR wieorfeft R iy
554/Plu/n - (14)




g) How resistance of a coil can be measured by
multimeter?

h)  Write down the components of digital LCR
bridge. e
 Ffe LCR Sivem Sommefn e
GROUP-B--
2. Answer any two of the following questions
: e 5x2=10

a)  Write short note on s of multimeter.
BRI T2 Tofa e Bt e

b)  Briefly describe the working principle ofdigital

; voltmeter,

| | mmmmwmwn

c) Write down the basic components of function
mWhatdoyoumeanbyloadlngeﬂ'ect‘?
3+2

Function generator @3 Sommafr (] @m%{
-atwmﬁram

~ 554/Phs/Il - (15) [Turn over]




d)

a)

b)

| 554/Phs/Il -

“How dc voltage is measured by electronic

voltmeter?

ERERE CSIBRbIEE AEwE [Fed de [{eq
sifasiol Ta e

o

GROUP-C

3. Answer Emy two of the following questions:

10x2=20

@-@IE ¥ 2reR Ted we 2

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 Oscilloscope (CRO). (3+4)+3

FNAC IR Ao @3 AR Ba wEw 7 @
T IRAS IR 9| WAC I SHEIE
e T @ AW W © Iy I

Draw the block diagram and working principle
of a Q-meter. Why deflection system are used
in Cathode Ray Tube (CRT)? (3+2)+5

a3 Q-fbizw 3¢ By we" 37 @ IS
AL 9 | FRAC A 7= [RessiwR 17 @
JIT© A
Write down the characteristics of a digital
multimeter. Write down the procedures for

(16)







PHYS(G)SEC-01(E)-T
(Technical Drawing)
GROUP-A
1. Answer any five of the following quesﬁoné:
2x5=10
@-CIE oo are Tex we ¢
a) What is RF.?
R.F. 31F =12
b) Name two drafting instruments. _
@ @ 95 gt I W @ ‘g
¢) What is the full form of CAD? -
CAD =213 =Jzat s 2
d) Name any two softwares used for drafting.
- GFlR @3 T T A W GBFH S G 6T
(software) @3 9 (=74 |
e) Whatis V.P.?
V.P. I3 =2
f) What do you understand by iﬁtersection of
_ ., solid?
WIWA (2 (intersection) 0% F @RI?
(18)

554/Phs/I1

OPTION-E




Name a 3D object.
<3 3D object @z 71w 77
h) . What is fangent'? Show a tangent on a circle.
%ﬁrwﬁwtﬂquﬁr%_mi
GROUP-B 5 =
Answer any two of the following questions:
| p 5x2=10
Q- 4% eee e wpe |
{ a) Drawanequumn-imgneofmmmsideand ,
inscribe a circle in it. Draw the projections of
ﬂleﬁgmwhgnitsphneisincﬁnedat-anangle'
30° to the VP. .
* _ ' 'Somwwmﬁq'wh't%mf%m-
A miwwm@ﬁih'mwhwm
TR (3 30° e g : s
B) Fig. shows. the front vic_:wrof‘a semi-circle
Whnesnface_-ispullleltotheVRDrawits
w«smmmwmam
'3 MMWI B,




- Name and write short notes on any two 3D
functions of Auto CAD.

Auto CAD-93 @@ %6 3D function @ @4
Draw a regular hexagon about a circle.

w2 J8F @B IR AE @Fe @@ TwYE
i< |
" GROUP-C

3. Answer any two of the following questions:

10x2=20

@-FI 4% 2 Tea e 2

a)

b)

554/Phs/11

Construct an ellipse, the distance of focus from

meduecmxmequalmsmnmaﬂw y
is 2/3. Name any two types of conic section.

8+2

50 mm 9 STFES! 2/3 | (I 2LII IO
(=R AN 39|

Write short notes onf 5+5
i)  Solid Modelling
ii) Wireframe Modelling

i)  Draw the isometric view of a square.

@3 3sfrecar wiReIale Ba oie |

(20)
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OPTION-F
 PHYS(G)SEC-01(F)-T
- (Radiation Safety)
GROUP-A

Vel any ﬁve of ﬁle ﬁllowmg questions:
A 2x5=10
i Define activity oflﬁ;nﬁva substance.

' ‘tadiat,im?‘

. What is the most important factor for

detennmmgthc exposure hazard of a particular
B Botope? -
‘What is the source of energy in the sun?
J Whatdoyoumeanby:sotope?&vemles
of stable and unstable isotopes.

GROUP—B
2. m any two of the followmg questions:
: . e T
l) Wnteshortnoteonsafetyandnskmanagement
of radiation. ,
(22)







OPTION-G
PHYS(G)SEC-01(G)-T
~ (Applied Optics)

‘GROUP-A

- any ﬂve of the follomng qmﬂs
i 2><5 10

A1 *iofS oo T e ¢ .

"-:?.’Ulhatlstheexactmeamng of LED?

~ LED 397 5% wd A

Write down two uses of LED.

~ LED @ 46 3929 G|

¢)  Define spontaneous emission.

 ForS ReEER Awt e |

d) What do you mean by LASER?

~ LASER %o % @RI?

Fmd the numerical aperture of a step index
~ optical fibre. Given that the refractive index
£ ofthecorensls3 thatofthecladdmgls
B 4.

R mmﬂtﬂmm“amwmm :

oo wwm 1.53 ¢ 1.43 1 RewReE

e € W R e

What do you mean by the cladding of an optical

- fibre? : S

NS




What do you mean by reflection holography?
Rerm e we & @
h)  What is the advantage of holographic data
sionge?
[ oleic i TR
GROUP-B
2. Answer any two of the ﬂluwng questions:
| ; 5x2=10

- 1% avsm Tex we -
a) Wﬁaedownmemuofhu-bun.

b) Emuimunmmmum&mein'sgand

anmummﬁw
c) Whatdoyonmmbynlq:'mg?Giveexample.
i e B @R S me |

d)  The wavelength of emission is 6000 A and the
coefficient of spontaneous emission is 107s.
Find the coefficient for stimulated emission.
3 FomrR SRS 60004« FOrFE

R edr% 107/G1: SRt R odss
fefa 31
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GROUP-C

3. Answer any two of the following questions:

-G 7S eivrT Bax e ¢

a)

b)

~d)

554/Phs/11

10%2=29

Discuss, with suitable schematic diagrams, the
construction and the working of a solid‘state

 laser. 10

Draw the V-I characteristics of a LED for
different colours of light, Write down the
different uses of holography, 5+5
Rfen wufa s w5 LED @ V-1 3% @

Explain the numerial aperture of an optical
fibre and find out an expression for the same.

‘ 4+6
RLSUEERS E8 e £ T O — * camie
a7 A Fef 37 ' B
Write short notes: 10
Bt et
i)  Fourier transform spectroscopy
RERIER e e e

ii)  Characteristics of IR sensor.
IR CPR 97 3R =y

(26)




a)
b)
c)
s
e)
f)
g)

a)

554/Phs/ll

2. Answermytwooflhei:ﬂowmgqxst:ons

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

1.  Answer any five ofﬂ:eﬁ)llowmgquestxons

2x5=10 .
Whatiswosbls? '
What do you mm.bywwindow?
What is solar constant? :
What is Hadley cell?
State Buys Ballots law.

‘What is radiation law?

What is albedo?
GROUP-B

5x2=10
Define ozone hole. Describe the effects of
ozone depletion.

Whatacdn(h&mbaweennormallapse :

rate and adiabatic lapse rate?
Explain the role of jet streams in regulating
lower tropospheric circulation. ‘

(27) ~ [Turn over]




d)

a)

b)

d).

554/Phs/11

Describe the salient features of the different -

atmospheric layers.

GROUP-C

3. Answer any two of the following questions:

: _ - 10x2=20
What is weather map? Describe 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 controlling greenhouse effect?

Write short note on:

i)  Weather forecasting
ii) Relative humidity
iii) Radiation law

iv) Thunderstorms

(28)
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OPTION-I
PHYS(G)SEC-01(I)-T

(Renewable Energy & Energy Harvesting)

GROUP-A

- 1. Answer any five of the following questions:

i

2)

h)

554/Phs/ll

2x5=10

What are the primary and secondary energy
sources? '

Define solar constant.

Write down five non-conventional energy
sources.

What are the main elements of a PV system?

What is the basic principle of wind energy

conversion?

What is the difference between biogas and
biomass?

What are the advantages and disadvantages of
Geothermal energy forms?

What are the difficulties of tidal power
development? :

(29 ) [Turn over]




GROUP-B

2. Answer any two of the following questions (symbols
have their usual meanings): 5x2=10
a) i) Describe the types of solar power plants.

ii) What are the limitations of a solar power
plant? ' 2+3
"b) i) Describe the working principle of a solar
furnace.
ii) What are the main applications of solar
furnace? ' :
iii) What are the advantages and limitations
of a solar furnace? SElF2 -
¢) i) Discuss the principle of Magneto Hydro
Dynamic (MHD) generation.
ii) How MHD system are classified?
Describe them in brief. 1+242
'd) i) What are the characteristics of
Piezoelectric materials?
ii) Discuss the mechanism of Piezoelectric
effect.
iii) What are the applications of
Piezoelectric effect? 1+3+1
554/Phs/ll (30)




GROUP-C

3. Answer any two of the following questions (symbols
have their usual meanings): 10x2=20

a)

b)

554/Phs/IL

What is fusion reaction?
Differentiate between fusion and fission.

What are the main four fusion reactions,
which are considered for use in fusion

reactors?

Write down the advantages of nuclear
fusion. 2+2+3+3

Derive the equations for voltage and
power output of an MHD generator.

An MHD generator has the following
parameters: ;

Plate area = 0.25m’

‘Distance between plates = 0.50m.

Flux density = 2wb/m’
Average gas velocity = 10° m/s
Gaseous conductivity = 10 Mho/m.

Calculate the open circuit voltage and
‘maximum power output. 7+3

i) _ [Turn over]




¢) .i)  Derive the expression of ehergy and
power in simple single basin tida] system.

ii) A tidal poﬁer plant of the shﬁple single
basin type has a basin area of 30x10°m2,
~The tide has a range of 12m, The turbine,
however Stops operating when the head
. -o_n it falls below 3m. Calculate the energy
generated in one filling process, in kWh,

if the generator efficiency is 0.73.
6+4

B - i) Derive the expression for power
developed due to wind.

ii) Ina propeller typé wind turbine, find oyt
the expressions for force and thryst on
turbines.

iii) Wind at | Standard atmospheric pressure
at 15°C has velocity of 15m/s. Calculate
 the total power density in the wind stream.
3+5+2

554/Phs/IT | (32



