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1. Answer any fifteen questions: 1x15=15
(T CRPITAT AT AT T S |
(i) Write down two important properties of LASER beam.

CEIR AR qi5 STETAIsy & et |

(ii) The sky is blue in day time— Explain.
Tt Sipiearz 7R Mer—r1 3 |

(iii) Mention one important difference between BJT and FET.
BJT '8 FET-3 W04 @36 @zgsje 1<y Srard 31 |

(iv) What kind of forces between two oppositely charged ions are present in an ionic crystal?
IS @ 4fb [eifie 40 St st P 4@ 9 DG A2

(v) What do you mean by the term ‘polarization’ in a dielectric material?
(I AATIPSS I¥F CF1F “polarization’ IECS I (AT 2

(vi) What is the principle of an A. C. generator?
A. C. (ST EAie 1 2

(vii) What is Flip flop?
Flip flop <t =1 ?
(viii) What is reverberation time?

SRAPIE I ACA ?

(ix) Write down Barkhausen Criteria for oscillator.

mmwm%m

Please Turn Over
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(x) What is CD-ROM?
CD- ROM i?
(xi) Mention advantages of C-language.
C-erar il Sred i |
(xii) What is MODEM?
o Fi ?
(xiii) Write down two important characteristics of an ideal OP-AMP.
5 e S-S e-aF i wwgslel (AR Srerd A |
(xiv) Mention any two modes of radio wave propagation.
@fGe ST AT (T (P! {0 477 ST LA |
(xv) Write down the principle of a motor.
IGTRR ASfB =t |
(xvi) Write down the meaning of holography.
- e |
(xvii) What is Sabine?
IR 1 2
(xviii) What is the difference between high level language and machine language?
High level language 3% machine language -43 %1 2
(xix) What is AVC?

AVC3i?
(xx) What is piezoelectricity?
Piezoelectricity 9 ?
Group B
(Retot - %)
Answer any five questions. 10x5=50
G CPICA AMBT6 ATHA T&F wis |

2. (a) Write down Maxwell’s equations inside matter by stating the laws involved in these equations.

ST ST IHETAE TN fet e @ Srerd S0 (&t |

(b) What is the physical significance of displacement current?
f@%17i (displacement) 2RRITZA (SIo% SieAd e

(c) In a medium the displacement current is equal to the maximum conduction current for a medium of
dielectric constant 5 at a frequency of 1MHz. Find the conductivity of the medium. 4+2+4=10
I ML AR 21T 8 [T 202 W AN | I NTHF ~RAMIPeS &P I 5 T, O
TR sifFifReE fAefk et | et wIite ACITSR F=AE IMHz |
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(a) What is reverberation? Obtain Sabine formula for optimum reverberation time by making simplified
assumptions.

SR PICE A0 2 PSSR AL FRAIRCAR el el e, il eAfSeimy 40 |

(b) The size of a room is 100 x 50 x 50 cft. The room contains 500 chairs and each chair has absorption
coefficient = 0-12 Sabine. Find the reverberation time of the room. Given the absorption coefficient of
walls = 0-02 Sabine and k = 0-05. 1+6+3=10
«3fb TFE WFeT 100 x 50 x 50 TFH | a1 5006 (GHF SR 6 ATOJF (BT (1F°4%F = 0-12 Sabine |
YA PO Sl T FCA | (reAl SR WER (A @ (RETER (IIFAF = 0-02 Sabine '
k=005

(a) Draw the circuit diagram of a self bias CE transistor amplifier.

G CE SUM@rRas Fas& I 3641 St |

(b) Find the operating point of self bias circuit and hence find the first stability factor § = ( :I::)

B1VEE
4+(442)=10
T T TN e R e o @ et e S = (55) e

lco/ g v

(a) What is need for modulation in radio wave communication? Obtain the expression for an amplitude
modulated wave.

TEER 2EEATS! B¢ [ TR TS oA A ey
(b) Show that, in amplitude modulation, the carrier carries%of the total power when modulation unit is one.
oriNe (X R MGeTta (e AT O35 mﬁwgwwwm,wwmml

(c) Write down the advantages of optical fibre communication. (2+4)+2+2=10

woifbaieT TR AR NI ARl i e

(a) What is population inversion? What are the methods adopted in population inversion? How
population inversion is done in He-Ne LASER?
f-s{oftemia FNE A2 B N AGOCS fG-AA{Te= WO W2 He-Ne LASER-4 FMT fG-sAofram
BICeT! 27 2
(b) What is multiplexer? Draw the schematic diagram of 4 : 1 multiplexer and obtain truth table.
(142+3)+(143)=10
TFGTRRIR I A0 2 €3 4 : 1 MDA 64! o ST @ TR (0 |

(a) What is an OP AMP? Explain the working of OP AMP as differentiator and integrator.
OP AMP 313 3071 ? G316 OP AMP Freita fEwitafians ¢ 2forebe R 4= a1 I it I |

(b) Explain the working of a super heterodyne receiver using block diagram. (1+2¥2+2V2)+4=10
G A (RIBTANGIRA 2MZE TH Zeiiod FRTAICS SRR it |
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8. What is operating system? Mention the differences between operating system and programming language?
Draw the basic building block diagram of a computer. Write a program in C language that reads an integer
and prints it out backwards. 242+2+4=10
weiathe HEow @ 02 e Fimew ¢ cnaifis ©fF (programming language)-43 T4 ey A7
o AR oS- Rfen et Wl C o o (oo TR st b <o e

BofBaTet (19 G enas fRefde T et

9, What are the differences hetween AC and DC generators? Explain the working of a DC generator by
explaining its construction. What are kind of losses in a transformer? 3434242=10
AC ¢ DC (SR T 1% & e @ DC (TR 07 ST T3 el et sl
Broeiica & e e 2
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B.Sc. Part-III (General) Examination, 2017
Subject : Physics
Paper : IV A
Time: 3 Hours Full Marks: 65

The figures in the right hand margin indicate full marks.
w2 TGl T T |

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

ASITTrE ISR e ©IFIF Ged fr® 209 |

Old Syllabus

Group A
(R -9)
1. Answer any eight questions: 2x8=16

@ I T ATHI TEA WS ¢

(i) What do you understand by the sensitivity of carbon microphone?

T TR R IS J QAT 2

(ii) What are the advantages of platinum resistance thermometer over ordinary thermometers?
Aee AR STer i ey ARt IEs R F e

(iii) What is an ideal blackbody? Give an example.
w7 A I A0ET 2 97 G0 Sl 18 |

(iv) A refrigerator is working at 0°C and room temperature 27°C. How much energy is to be supplied
to the refrigerator so that it converts lkg of water at 0°C to 1kg of ice at 0°C? (Latent heat of ice
80 cal/gm)
G35 ERFEIEE 0°C @ TCaF OI9NIal 27°C SIANEE P& I | 1kg e SIo@l 0°C (0T 1kg
FACF 0°C DI #fHTS FICS 20T, FRFEIRGTR I At T w00 2032

(v) Write down the three important properties of LASER beam.
@R 3R oaih Srerralsy «f Srare e |
(vi) What are kind of losses in a transformer?
Grerfita g Afewn 2 e
(vii) What is the principle of diffusion pump?
IR AT &1 Ao I 2
(viii) What is the importance of transistor biasing?

BIfEsta IMER AT J 2
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(ix) What are solar module and array?
CTiz S8 @ =z Fe
(x) Mention two differenées between amplitude modulation and frequency modulation.
@1 g @ FeirE Mt A i wi1ea S 3 |
(xi) What is geostationary orbit? Find an expression for geostationary orbit.
TR AL P AL 2 GITH FHATLI I el 0t |
(xii) What is full form of ‘RADAR’? Why UHF signal is used in RADAR?
‘RADAR’ 35if5o7 375j¢f &1ef St 2 y1eita (51 UHF 79217 331 232
(xiii) What is skip zone? Does it depend on day or night time? Why?
& (o 2 221 o i 6 aTea Bota e a2 e
(xvi) Draw the circuit diagram of an OP AMP that acts as an unity gain amplifier circuit.

%% OP AMP - (5 i1 43 7a4% BT 39217 71 117 O 36 it |

Group B
(et - =)

Answer any two questions. 122x2=25
(P 7 Area T wie |

2. (a) Explain the principle of working of an Otto cycle. Find also the efficiency of Otto cycle in terms of
adiabatic expansion ratio.

&b SB! 5L PRS T1 FLA1 & 2209 O 70! 01t 2R ST IR 2w B |
(b) What are difference between Otto and Diesel cycle?

o1 @ ferers suer sy st i e

(¢) Inan Otto engine the adiabatic expansion who is 5. Assuming the air as working substance y = 1 - 4.
Find the efficiency of the Otto engine. (3+3)+3+3%=124
< SO G T THAS 5| I SRR oM AR 4@ B (y = 1- 4), w0 ZRR
et e |

3. (a) What is reverberation and reverberation time? Obtain Sabine formula for reverberation time by
making simplified assumptions.

SR @ SEHCTTRIE I 0T ? SRl AT AR 7 A0 1 | Hr=et 2fSoig qra e |

(b) The size of a room is 100 x 50 x 50 cft. The room contains 500 chairs and each having absorption
coefficient = 0-12 Sabine. Find the reverberation time of the room. Assume the absorption
co-efficient of walls = 0-02 Sabine and k = 0-05.

M5 T WA 100 x 50 x S0 TE | WS 50016 (5 Wrw| 2 GAE oA = 012 1 WA
(PG S LA AT = 0.02 | TafD3 Sgerapret el a3 | (reat Simg k = 005 |
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(c) What do you mean by ‘dead’ room? Write down Erying formula for dead room.  (2+5)+4+1%2=12%2
foreilel 91 TeTre R QI 2 frelie 9ra ey 2R @b et |

4. (a) What is a transformer? Give an account of construction and working of a transformer.

GrEEla St 2 @3B Gt o19e @ SRS ATwret SEb- F 6t |

(b) What are different kinds of a transformer? What is the efficiency of an ideal transformer?

BrETEa 3 Ft A T 2 G0 S T Fifre] Fo 2

(c) The input voltage of an ideal transformer is 2000V and output voltage is 200V. The power of the
transformer is 20kVA and the secondary has 66 turns. Find the number of turns in primary and also
the current in secondary. (2+5)+(1+1%2)+3=12%
T el GreRRitaR 3aeb Rew 2000V € Sieoel [ea 200V | Greresfitad ®wel 20kVA @ (M4
POATS AT 66 | T PEA #AARAN @ (Ml pesdivs ezl fefa e

5. (a) Draw the circuit diagram of a class B push-pull amplifier. Explain it’s operation and find the
efficiency of the amplifier.

@3fS FP1 B 2oyt Radtaa 38R fou st | @z et i a1 @ W faef 3 |

(b) What are advantages of using push-pull amplifier?

speisET AR AR F A2
(c) A class B push-pull amplifier has load resistance 50Q and peak voltage 25V of the input signal.
If Vce = 40V, find the input power, output power efficiency. (2+3+2Y2)+2+3=12%
I class B #eioj R @14 50Q @ TR Ao Ao f&eq 25V 13 Vee = 40V 21 ©IReA
5[5 HAO! @ TITH{b FIoI el el |
Group C
(Rt - o)
Answer any four questions. 6x4=24
(G A 516 Ars ©ad e )
6. Draw the neat schematic diagram of a Carbon microphone. Explain its working. 3+3=6

G T TRCEICFICAR FADE 915+ ST @ P! iy St |

7. What are the various systems in determining the importance? Explain the principle of working of radiation
pyrometer. 2+4=6

Slewial Nie Rfen e i e g3l RiFad-ARiitEg srfaie Qs $6 |

8. What is telephoto lens? Discuss the working of a telephoto lens. 1+5=6
CHIRTCRICD! coren 2 26 CBIATRITH! (AT SIAIR! FLTHTA ST FCA |
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9.

10.

11.

12.

What is nuclear reaction? What is nuclear fission and fusion? How do controlled fission reactions are done
in a nuclear reactor. 24242=6
fefgn frm <ie a2 Wofgn e ¢ Refgn em aite e fefire e fem Fene Wefe pfite
oI W2

What is frequency modulation? What are advantages of FM over AM? What is demodulation? Write down
the steps of Pulse Code modulation. 142+142=6
T TG P 7 AM-F Ta FM-a7 TffRatefe § e fowgam 3t e =amwm viqwe &
TG Amfosfa et |

Draw the circuit diagram of a non-inverting OP AMP. Find the voltage gain of input variable
Ry = 1KQ and feedback variable Ry = 10K(. Find output voltage when V; = 10mv. 2+242=6

@25 TA-&Tefik OP AMP-«7 3¢ fou Wit | 7 o5 M4 R, = 1KQ 6 R @14 Ry = 10KQ W,
otz R el 30t | 3 3B (O V) = 10my T, OIFE WT6 (S5 E I T ?

Explain how ionosphere helps propagation of skywave. Find the expression for the critical frequency for
skywave propagation. 2+4=6

SR PO TOOIH (skywave) TR TR S ? TO6I% LT H F#IT% A o 3 |
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1. Answer any fifteen questions 1x15=15

O)
(i)

(iif)

(iv)

v)

(vi)

(vii)

(viii)

Important properties of Laser : (1) Monochromaticity (2) Directionlaity (3)
Coherence — any two

This is due to scattering of sunlight by the atmospheric molecules. During day time
the sun is above head and according to Rayleigh scattering formula the scattering
cross section 6 1/ A*. Hence the blue light is scattered more than red that is why the
sky is blue in day time.

Differences between FET and BJT : (1) FET is the voltage controlled device while
BJT is the current controlled device. (2) The operation of FET depends upon the flow
of one type of (majority) carrier. In BJT both majority and minority are responsible
for the flow of charge. (3) In FET the carriers are transported by drift process and
BJT the carriers are transported by the process of diffusion. (4) The input impedance
is high in FET than BJT. (5) FET is less noisy than BJT. (5) FET has the ability to
handle large current than BJT. — any one.

The forces between oppositely charged ions in an ionic crystal are electrostatic in
nature. There are two kinds of forces act between ions — one is attractive, between
ions of opposite sign and other is repulsive, between ions of same sign. When the
ions are separated by a large distance the force is attractive but when the ions are
very close, the electronic clouds tend to overlap and the repulsive force comes into
play.

When an electric field is established in a dielectric medium, the positively charged
nucleus is pushed towards the field and electron cloud in the opposite direction. Due
the charge separation a dipole moment is developed. We say the dielectric material
become polarized. The dipole moment developed by unit volume is measure of the
polarization.

In a generator (AC or DC) the mechanical energy is converted into electrical energy.
In an AC generator the an armature is rotated so that the flux linked with the
armature changes with time and according to Faraday’s law an emf is induced in the
armature that causes the ac current to flow in the coil.

The flip flop is a sequential logic circuit that can store one bit digital data. The output
can be changed by the trigger from high to low value, that is why the name flip flop.
The reverberation time is defined as the time taken for the intensity level in the
enclosure to decay by 60 dB. It depends on the volume of the room (V), surface are
(A) and velocity of sound (¢)in air. T =55.2V/ cA.

()



2. (a)

(ix)

(x)

(x1)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)

(xix)

(xx)

The Barkhausen criterion is given by AB = 1. Where A is the voltage gain of an
amplifier and P is feedback factor. This is the condition that an amplifier turns to be
an oscillator.

It is an external memory device. CD — ROM stands for compact disk Read only
memory. As the name implies we can read out the data stored in external device
memory location during normal operation.

C is an object oriented program. The C operators, data types and function library are
unusually rich and C is very portable, making its applications potentially widespread.
Modem stands for Modulators/Demodulators. A device which converts the digital
output (signals) of a computer into analog signal capable of being transmitted over a
conventional telephone line. It can also receive the same and convert it back into a
digital form.

The OPAMP has following characteristics : 1. Open llop gain is infinite. 2. Input
impedance is infinite 3. Output impedance is zero.4. Bandwidth is infinite. 5. Perfect
balance. 6. Characteristics do not depend on temperature 7. Common mode rejection
ratio is high. —any two

Radio wave can propagate in four ways : 1. Surface wave 2. Space wave 3.
Tropospheric wave 4. Sky wave or ionospheric wave. —any two

A motor converts electrical energy into mechanical energy. When a current carrying
coil is placed in a magnetic field the coil experiences a force in the direction of force
applied following Fleming’s left hand rule. The torque acting in the coil rotates the
coil and converts electrical energy into mechanical energy.

The holography stands for the Greek word ‘holo” means whole and graphy stands for
recording. It is two stage process : recoding of hologram and reconstruction of the
image without lens.

According to Sabine formula the optimum time of reverberation is given by

T = 0.049 V/ A sec where V is the volume of the room expressed in ft’ and A in sabin
where one sabin corresponds to the absorption of a 1’ area of a perfectly absorbing
surface such as an open window.

1. Machine language depends on machine. 1. Machine independent.

2. Uses special codes and athe assignment of storage. 2. Uses instructions which
seems English like.

AVC stands for automatic volume control used in super hetrodyne reciver.

When certain non-centro symmetric crystals such as quartz are subjected to
mechanical stress in a specific direction an electric potential is developed ina
direction perpendicular to it, This phenomena is called pizeo-electric effect. The
peizo-electric crystal is used to generate the ultrasonic sound.

Group - B
Answer any five questions 10x5= 50
Maxwell’s equations inside matter are given
V. D =p; (Gauss’s law in electrostatics)
V. B = 0 (No name, Absence of magnetic monopole)
V x E = - B/at (Faraday’s law of electromagnetic induction)



V x H=p, (J + aD/dt) (Ampere’s law in modified form)
(b) Maxwell’s displacement can be physically understood on the basis of that when an electric
field varies with time it can produce a current known as displacement current which is different
from the concept of conventional current in the sense that it does not arise due to flow of charge
and no medium is required for propagation of displacement current. It also ensures that a time
varying electric field can produce a time varying magnetic field and time varying magnetic field
by Faraday’s law can produce a time varying magnetic field so that they can feed each other.
Thus an electromagnetic wave is produced which propagates in space with speed of light.
(c) The displacement current is given by

J4= 08D/t = € JE/ot = K g, E/at

Now the conduction current J.=c E
We assume that the electric field is an ac field E = E; sinwt
Thus J4=K €, dE/dt =K &E; © cosot. The peak value of displacement current J;= K £,Eq.
The conduction current is J.=c E; sinwt
Similarly the peak vaiuve of the conduction current is J=c E, .
Now by the problem J3 =J,
Thus K By @ = o E,
or 6=Kego=5x885x10"x2nx10°=278x 10* (Qm)"

3. (a) Reverberation time is defined as the time taken for the intensity level in the enclosure to decay
by 60dB.
(b) Text book material : Assumption — 2 + derivation of Sabine law 4
(c) We have Sabine formula: T=k V/A
Here k =0.05 V=100 x 50 x 50 =25 x 10" cft.
Total area of the room =2 x (100 x 50 + 50 x 50 + 100 x 50) = 25 x 10* sqft.
Total absorption of walls, roof and floor = 0,02 x 25 x 10° = 500 Sabin (1)
Total absorption of chairs = 500 x 0.12 = 60 Sabin
Total absorption = 560 Sabin (1)
Thus T=0.05 x 25 x 10*/ 560 =22.32 sec (1)

4. (a) Circuit diagram (3) + Label ( 1)
(b) Test book material.

5. (a) Without modulation (i) size of antenna is enormously large (ii) Base band transmission is

limited to a very short distance (iii) for ground wave propagation the attenuation is very high.
Text book material
(b) The power of amplitude modulated wave is P,, = (V. / 2R) ( 1 + m,’/2) where the power
asscociated with carrier is P, = (\h2 /2R) and power associated with side bands is
Pss = (V2 /2R) m2
For 100% modulation total power is Py, = 3/2 ( V.2 / 2R) = 3/2 P..
Thus P,=2/3 P,, .
(c) Advantages of optical fiber communication (1) Bandwidth is extremely large. (2) loss is
extremely low (3) cost effective (4) communication data is secured (5) other disturbances like
magenetic and electrical are absent. (1) and any two give full marks.

3



6.

7.

(a) Ordinarily the population in the ground state is more than the population in the excited state. In

Laser operation we require the population in the excited state more than that of the ground state. So
the method we adopt for increase the population in the excited state is known as population
inversion.

Methods of population inversion (i) Atom- Atom collision — example : He-Ne Laser.

(ii) Optical pumping — example : Ruby Laser

(iiif) Chemical pumping- example CO; laser

(iv) Thermal pumping

(v) Molecular dissociation — any two ive full marks.
In He-Ne laser a long narrow discharge tube is taken with a mixture of He and Ne in the ratio
5: 1. The discharge is taken place by high voltage dc source. There is close coincidence in enrgy
between two meta stable states of He and certain excited states of Ne. At first He in ground state
are excited to the meta stable states by the collision of electron in gas discharge tube. When He
atoms in the excited state collide with heavier Ne atom the Ne atoms gquickly attains population
inversion. The transition of Ne atom to the lower level (3S-> 3P) is the consequence of laser.

(b) Multiplexor : The multiplexor is a logic circuits which have many inputs but one output. Its
function is to select and transmit one input signal to the output with the help of selectors. For n
data we require m selectors such that 2™ = n. Thus for 4: 1 multiplexor we require 2 selectors.
See any reference book for schematic digram.

Truth table for multiplexor :

Selectors output
SD S 1 WE
0 0 Iy
0 1 L
1 0 I
1 1 I

(a) The operational amplifier (OPAMP) is a direct coupled with very high voltage gain, very high
input impedance and very low output impedance. It can perform mathematical operation like
addition, subtraction, multiplication, differentiation and integration.

OPAMP as differentiator circuit diagram + explanation: 1 +1.5=2.5
OPAMP as integrator circuit diagram + explanation : 1 +1.5=2.5
(see any text book)

(b) Block diagram : 01 + explanation 03

An operating system is a set of programs that controls and supervises a computer system’s

hardware and provides services to computer users. It permits the computer to supervise its own
operations by automatically calling to the applications programs and managing data needed to
produce the output desired by users.

A programming language is a set of written instruction to the hardware to perform specified task
whereas the operating system is a set of programs that controls and supervises a computer.

Block diagram :

: 4)



Write a program in C language that reads

# include <stdio.h>
main ()

{

intn;

printf(“enter the number \n”)
scanf(“%d”, &n)

inti;

printf (n);

for(i=n; i>=1; i=-)
{

print f{i);

printf{(*'t” )

}

}

9. In case of DC generator th
armature is fixed but magnet rotates. In DC
alternate direction.

generator current flows

The main part of DC generator are

(i) Yoke (ii) Field magnet (iii) Armeture
See document attached.

©

an integer and prints it out backwards

e armeture rotates while the magnet is fixed but in AC generator
generator the current flows in same direction but inAC

(iv) Commutator (v) brush gear (vi) shaft






Y

(EHIAGE, (6F € G

[Generator, Motor

and Transformer]

6-1. (ETAGT (Generator)

@ 79 9 R IR «fee ofvexifErs
TSRS @, OIF (@RS @ =W
It R &wiad I— R (D.C.)
@0 8 Afi. (AC) EHIEReA | §-
YA (G032 TGS e Sibexiers
TS I | ERAIES @ o1 N ol
IR IE I O T SEHIFI AR
TEF® FANCS & (Faraday's Law of
Electromagnetic Induction) | f& 5 ca=ca6a
@ T wIo otem 3w, wdle, @3
@AEe WfEE e efte. =wwer
FARERS 33 | @ 5 &R0 T SEOREH
(alternator) I =& RS ofecsTom
e I@1

6-2. (GCAGCIT o1 N (Basic Principles
of Generator)
w1 AT, § GIIICR GIH O ol
& (P ot IS (anticlockwise)
TAR | ¢ T =1 IR, POAR Btz Aoy
8 B 9T WG G o | SR ¢ AN P
T fa @ FN IR, © T—
(p=§.§.= ﬁ.ﬁs:
S
QA 7=
"SI
¢=BScosa
PofElee I OIED # W o A,

LN

%ﬁ? = A (Principle) 3 @R Jefens

ORET @ =nBS cosa
9, ¢=nBS cos wt
s SRR oftwEe 3=

__4d9 _ .
E-"?f'_" BS ® sin wt

A, -E=E sint.........[(6.1)
WF E; = n BS ©
A (6.1) (@ @A IR @, @
AIICFE @ ARG S @
(0) AR T ARIRTre AR
SftwieE I (E) WRe @1 @3 wifde
SfemrEe W W WA E, @18 @R
e 6 R R[S a9z §R =
TSR wRACE pefee I geffmmm
BRI, OIREe SREHET I
iR TR R et AR e
STRZRIE “ife 731 W | g @ eEnE
1R =i e 2w | 92w e w3
AT @, FoANe e (AT g @
feh corta fom, fte = AR w3

(,6-3/@ B comizasT (D.C. Generator)

o=t

3 R R AR (6.1)] 9IR 93 G@l
ARG 21z sitem T1ca | @3 ARRES g
TNRMNZ AR w93 Rovg
QA FAYE. (device) JI2R 791 2T, I
AN IYWET (commutator) | @3 YR,



sy

wefle, IO IS T7, T2 PYRICS
cfewre 3@ Refe o °F 9w,
Gk W ¢t Pefm TN ARIES
TAR; 97 T, IRLOATS 2R HI T

Bar 6.1

3% TR A | G370 FYDO G0 SEIEFIR
qoa =iz (segment) @ tofR1 @] 46
S W (IR AN A 7| pofE
-4 G2 ¥t S0 IR FE AL

S

A @32 4o &S 4o I 6T I AT |
S wed A, wde, ol A ]
w4 20 AT g ar-gfe B A
#AffE Sfewrere Fem A4 SHeT (first
half cycle), IYHOER a, b T H% fora
(6.1) T TR Tdw wE b-a7
GASE a 932 a-99 TRAE b 57 WX, IR
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B.Sc. Part #il(General) Examination, 2017

Subject : Physics

Paper : IV A
Old Syllabus
Group — A
1. Answer any eight questions 2x8=16
(i) A carbon microphone is an example of pressure microphone. The electrical

resistance of the packed carbon granules varies under the action of variation of
acoustic pressure of the incident sound wave. The sensitivity of carbon
microphone is defined as open circuit voltage developed at output for unit
acoustic pressure at a given frequency.

(ii)  Advantages of Platinum thermometer over ordinary thermometer are
a) The range of thermometer is wide -200°C to 1200°C.

b) The platinum is found as pure metal so that the temperature can be measured
accurately.

(iii)  An ideal blackbody is one that can absorb all sort wavelengths of radiation and
can also reemit all radiation when heated at that particular temperature. Ferry’s
blackbody can be treated as an ideal blackbody.

(iv)  The amount heat required to extract from lkg of water to 1kg of ice =
80x1000x4,2=33.6 x 10*J
We know that W/ Q= (T, =Ty)/ T,

Thus the work required to run the refrigerator is
W =Q(Ti=Ty)/ T =33.6x 10" x 27/273 =332 X10%]J

v) (a) Monochromaticity , (b) Directionlity , (¢) Coherence

(vi)  Transformers has two kind of losses (i) core losses (ii) copper losses. The core
losses are due to hysteresis and eddy current losses in the core material. The
copper losses are Joule’s heating due to the resistances of the primary and the
secondary windings.

(vii)  The diffusion pump works on the principle of inter diffusion. The inter diffusion
occurs the principle that the flow of fluid from higher concentration to lower
concentration.

(viii) To operate the transistor for particular purpose we have to fix up the operating the
point. The fixing of the operating point on the load line curve is known as the
biasing of the transistor. When we apply and ac signal to transistor the operating
shifts according to the signal voltage. We must therefore fix up the operating
point at a particular point.

(vJ



(ix) A number (70- 80) of solar cells constitute the solar module. If 2 number of solar
module are connected in circuit accordingly it constitute array.

(x) In amplitude modulation the amplitude of the carrier is changed according the
modulating signal.

In frequency modulation the frequency of the carrier is changed according to the
amplitude of the modulating signal.

The amplitude modulated wave contains two side bands corresponding to each
carrier frequency.

The frequency modulated wave contains in principle large number of side bands.
The 2/3™ energy is carried by the carrier in AM wave.

The energy of the carrier is distributed among the side bands in FM.

(xi)  The satellite that revolves around the earth with the same period as that earth

spins around its own axis is called geostationary satellite.

For geostationary satelleite

Mg (R/R+H} = MV/R+H)

Solving forv=R { g/ (R+ H) }'*
T=2n(R+H)/v=2n(R+H\’R/ Vg

Putting the value T = 24 hours R = 6400 km g = 9,8m/s>. H = 35,855 Km.

(xii)  The full form of RADAR is Radio detection and ranging. It is found that if the
frequency is high then the information received from the reflector is more
accurate. That is why the UHF is used in RADAR.

(xiii) In sky wave communication it is not possible communicate between two points on
earth surface by using high frequency. This distance between two points where
the communication is not possible by using high frequency is called skip zone.
The skip zone distance varies during day and night time. As the electron density
on the ionsphere varies during the day and night time and the critical changes with
the electron’s concentration, the skip zone changes during day and night time.

(xiv)  The output of a non-inverting OPAMP is vo = ( 1 + Rs/ R;)v; where Ryis the
feedback resistance, R, is the input resistance and v; is the input voltage. If R¢= 0
then vp = vi. So the voltage gain of OPAMP A, = vy/ v; = 1. Thus OPAMP can
act as unity gain amplifier.

For figure see any text book.

GROUP - B
Answer any two questions 125x2=25

2. (a) See any standard text book

2/
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(b) In Otto cycle the compression ratio can not be changed as desire because the
combustion occurs before the spark plug becomes active.

In Diesel cycle there is spark plug and therefore the compression ratio can be changed
accordingly as air is the working substance in diesel engine. The efficiency of diesel
engine more than Otto cycle.

(c) The efficiency of Otto engine isn =1 - (1/p)’ '
p=5,y=14Thusn=1-(1/5*

- (a) In a large auditorium it is found that when the source of sound is cut off, the sound

does not disappear instantly but continues for some time due to repeated reflections from
the walls. Such phenomena is known as reverberation.

The time taken to decay the sound intensity from its initial value to 1/10° is after the
source of sound is cut off is called reverberation time.

See any text book for other part

(b) We have Sabine formula : T =k V/A

Here k = 0.05 V =100 x 50 x 50 =25 x 10" cft.

Total area of the room =2 x (100 x 50 + 50 x 50 + 100 x 50) =25 x 10° sqft.

Totzl zbsorption of walls, roof and floor = 0,02 x 25 x 10° = 500 Sabin (2)

Total absorption of chairs = 500 x 0.12 = 60 Sabin

Total absorption = 560 Sabin m)

Thus T =0.05 x 25 x 10*/ 560 =22.32 sec (1)

(c) If the absorption coefficient is high (average absorption cofficeint > 0.4) we can not apply
Sabine formula to find the reverberation time. Such a room is called acoustically dead. The eyring
formula for dead room is T=0.161 V /- S In (1 - &) where V is volume of the room and S is the
total area of the walls, a is the absorption of the wall.

. (a) A transformer is an electrical device by which we can convert an ac of low voltage to

an ac of high voltage or vice versa. It is an essential part for transmission of electrical
energy from power station to different locations in remote area. It also provides dc
isolation and integral part of many appliances like TV, Fridge, Radio etc.

See any text book.

(b) Depending upon the construction of core transformer are of three types:

(i) Core Type

(ii) Shell Type

(iii) Distributed core type

(c) For an ideal transformer E,/ E; = Ny/N,

200/2000 = 66/N;,

Thus N| = 660

Output power E; I = 20X10°

E; =200 Thus I,= 100A

(3)



5. (a) See any text book
(b) (i) The push pull arrangement eliminates even harmonic distortion.
(ii) The efficiency of push pull arrangement is maximum 78.5%. whereas that of class A
amplifier is only 50%.
(iii) Since each transistor is biased at cut off there is no collector current drain when there
is no signal.
(iv) It avoids the tendency of magnetic saturation of the core of the transformer because
the output current flows in opposite directions and cancel out the d.c. component.
(Give 2 marks for any two points)
(c) We have the maximum power output P,. = V_2/ 2 R =407/2x50= 16W
The maximum d.c power Pec =2V, 7 Ry =2 x 407 / 250 = 20.37 W
The efficiency n = P,/ Ps. = 16/20,37 = 0.785 = 78.5%.

GROUP C

Answer any four questions 6x4=24
6. See any text book (Diagram 3 + working explanation 3)
7. The method by which we can measure the temperature are
(a) By using the thermal expansion property of the materials like
(i) Mercury thermometer
(ii) Gas Thermometer
(b) The variation of the resistance of the material with temperature like
(1)) Platinum resistance thermometer
(c) When two dissimilar metals are joined together and temperature difference are
maintained at two junctions a current flows. Thermometer based on this principle
(1) Thermocouple
(ii) Pyrometer
(iii) Radiation pyrometer
Working principle of radiation pyrometer : Principle : Stefan’s law (| mark) and working
(3) see any text.

8. If we one to photograph a distance object we use telephoto lens. We know that the
magnification m = f/ (u +f) , where u is the object distance and f is the focal length of the
lens. If f increases the magnification increases, However practically it is not possible
because the size of the camera is too large. A combination of convex and concave lens
makes it possible increase the field of view.

see reference text.

9. In a reaction in which a heavy nucleus splits into two or more fragments or two light

nuclei fuses together to form a comparative heavy nucleus is called nuclear reaction.
According to Einstein mass energy relation in nuclear reaction some amount mass

(4)




disappears in form of energy by the relation AE = Ame?. The nuclear reaction can be the
source of renewable energy.

Nuclear fission : When a heavy nucleus like o,U”* is bombarded with thermal neutron it
splits into two fragments and produce three fast neutrons and a large amount of energy.
The phenomena is called nuclear fission.

Example of fission reaction :

2U™ +on' > U > (Ba¥! + 3K + 3 on' +Q (200 MeV)

Nuclear fusion : When two light nuclei are fused together a portion of mass disappears in
form of energy and the process is called nuclear fusion,

Example of fusion reaction :

|HI +;HI =1H2+e++v

H + \H = He? + Y

:He’ + ;He® = ,He* + \H' + \H!

In a thermonuclear reaction three fast neutrons are produced which causes to initiate the
three further nuclear fission reactions. This is known as chain reaction. In nuclear reactor
the controlled fission reaction occurs by moderator. The cadmium and boron are good
absorbers thermal neutrons. They are used to control the fission reaction.

10. The frequency modulation is a process of varying the frequency of the carrier in
accordance with the amplitude of the modulating signal.

(1) The bandwidth of FM is much more than that of AM.

(2) FM receivers are less noisy than AM receivers.

Steps regarding PCM are

(i1) Sampling (i) Quantization (iii) Coding and (iv) decoding at receiving end.

I'1. The circuit diagram 2 marks + Voltage gain expression 2 marks
Vo=V ( | +Rf‘fR|)
=10(1+10/)mV=110mV (2 marks)

12. In the upper part of the atmosphere there exist jonized medium, called ionosphere. The
ionosphere helps the short wave propagation over large distance by means of reflections from the
ionosphere.

The mechanism of propagation of sky wave in ionosphere can be understand by considering the
motion of electrons under the action of electric fi eld of electromagnetic wave. IfE = Ep sinwt
represents the electric field impressed on the electron in the ionosphere then the equation of
motion of electron is given by



M dv/dt = - ¢ E; sinot . where v is the velocity of the electron.
Integrating we get,
v=eEycos ot/ m @

If N be concentration of free electrons at any point in the ionosphere, the conduction current
density

Je=-Nev=-Ne? Eq coswt / mo
As the ionosphere is weakly ionized medium € ~ gy. Thus the displacement current
Ja = g9 FE/& = g4, cosot
So the total current
J=J.+1],
= @ Eg ( £9— Ne¥/ mo?) cosot
The ions in the radio wave behave in the same way as the electrons. The effective permittivity
€=¢- Ne?/ mo?
Now the refractive index of the ionized medium
n="(e/e)) =V (1 - Ne? / ggma?)
Substituting the values e = 1.6 x10"° C, m=9.] x107'kg , € =8.85x 10"2F/m we get
n=v(1-81N/f?)
where fis the frequency of the radio wave.

As the radio wave travels into the deeper part of the ionosphere, the electron concentration
increases and hence refractive index decreases. The incident wave gradually deviated farther and
farther away from the normal and finally gets reflected back to earth surface. At the top of the
ionosphere angle of refraction for critical angle = 90 and n = sindo , where dy is the angle of
incidence. For normal incidence o =0 and we have f, = 9VN, where f is called critical
frequency. For f< fc the radio wave gets reflected back to earth.
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