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29T PHYS
2019
PHYSICS
(Theory )
Full Marks : 70
- Pass Marks : 21
Time : Three hours
The figures in the margin indicate full marks
~ for the questions.
Q. No. 1 carries 1 mark each : 1x8 = 8
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27
Q; No. 4 carries 5 marks each : 5x3 = 15
Total = 70
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What 'did Meissner actually observe which is known as Meissner
1
effect ? :

(IRAIR Agere [ e siifee R Reaw @@ 3 o/t =2

A very interesting fact regarding electromagnetic waves can be seen
with the help of a portable AM radio. What is it ? 1

qBt 2T AM @%@?Wﬁ@amﬂw\ﬁﬂwﬁwm«
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Mention one similarity between Coulomb force and gravitational force
acting between two stationary charges. 1

e wrgre 2! 9ot Sge e e T T 99 W MR R
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Define mutual inductance of 1 Henry. . 1
1 &R AR o wee T

If the radius of the first orbit of hydrogen atom is 5- 3x10~ m,
what is the radius of the third orbit ? 1

R TS TGS AT 92K I 5-3x10" ! m 20 PO FHALS
YA fE 2

If the work function of two metals X and Y are 4.17eV and
8-24x107'%J respectively, then for which metal lesser amount of
energy will be required to emit an electron ? 1

At X S Y 41 TR M SRR T T 4.1 70 S 8-24x107 1%y
R (ST (IARY LII7[1 FER Wofse AR 3 Wfeeq eirem 272

Arrange the following communication methods / modes in -
descending order on the basis of their operating frequency. 1

ﬂ\mﬂwwwﬁﬂ“ﬂ—ﬁm%mﬁwwwm\m
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(i) AM Radio transmission

QY @O T25IF
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(i) Cellular communication

(IR qE-IRE 72

(i) Sky wave propagation

ST w12 @R

(iv) Satellite communication

Tolag -SRI A9 |

The sparkle of a diamond can be explained by which phenomenon of
light ? 1

Bl iR e, (oiess @Ry +Rea" FREE Tl R AR e

(Attempt any ten of the following quéstions)

(Riewizat w2b! a7 ©ed feril)
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A magnetic dipole is oscillating in a magnetic field obeying the
following expression. :

> :
d g __mB 0
dt I |
What is the time period of oscillation and mention the nature of
oscillation ? 1Ya+Y2=2

Bt (51 FacTe 3R (BIF% CFas e SR | (e (R TS eI
T STzl
d2¢3=~m80
_ dt I~ S5 .
(MIeTE (AIETe ofd a1 O T@ (qieia agioe TeEd 1 |

You know that Ampere’s circuital law is mathematically expressed
as given below.
Also you know that this law was corrected by Maxwell and which is

known as Ampere-Maxwell law. Write the general form of the law
and name the additional term. o ey
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Explain in brief — “Infrared waves are sometimes referred to as heat
waves.” - 2

mammw Wﬁ—w\w W—M?ﬁ{%@m
1"

Under what conditions Doppler effect is called (i) red shift and (ii) blue
shift ? ' : 1+1=2

& po© TelT ARTEAT (1) T8 T W (i) TN TR IF @RI W2

Draw a neat diagram to show lateral shift of a ray refracted through
a parallel-sided slab. Indicate the lateral shift in the diagram by a
double-headed arrow. : . 1 HelomD

@WWW?@@WW&W@@WWWW
YRR <51 #AfRE e Sl | Bacsis 12 e Ui FieTaRl AR 716
fofee =1

Define one coulomb charge. Two point charges at a distance r in air
exert a force F on each other. At what distance will these charges

experience the same force F in a medium of dielectric constant k ?
1+1=2

QESIW'WTW‘FR@WIW r 79e A3 15! B S AeE 34 F,
k e Tegees Magrs [ gage Qe Fée wes 7@ F 9rs e
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(g) Find the value of current | ﬂoWing from A to B in the following

circuit. 2
weTe fml TG A el Bmmﬁ—mmzawﬁﬁw:
40 »
MWW
409, i

A —>MWWW— B 40 ‘
40 —AMWW—

)
4V 1-602

(h) Explain Lenz’s law from the principle of conservation of energy.
2
Wf&q ATFIETOR TG (F1GI Aol WM 4 | |

G) What is modulation index ? If the maximum amplitude of an
amplitude modulated wave is 10V and the minimum amplitude is

2V, what is the value of modulation index 2 1+1=2
T o 52 Rwe Flere w3zet GOIF 7Eis [Rem 10V o w&lay [iek
2V T(E e 5 i [FAl i’v '

() Obtain an expression for drift velocity of an electron in a conductor.
2

(@I ARART A EFHAR ST (@99 A A Tlerean |

(k) Establish the relation between the focal length ( f) and radius of

curvature (R) for a spherical mirror. ‘ 2

(TP WAl G2 AR T2 7 () W—T@W (R) 3R
wﬁﬂqmﬁw:
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3.  (Attempt any nine of the following questions)
(Riepizat 751 2r< e fa73))
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There i ig an electric dipole on the x -y plane. Its dipole moment is
4%x10° Cm. On the same plane there is also a uniform electric field
of magnitude 5x10*NC . If the axis of the dipole makes an angle
30° with the electric field, calculate the magnitude of the torque
acting on the dipole and also mention the direction of torque.
: 2+1—3
X~y oS b [@Agies e SR | 2R BER a9 26 4% 1077 Cm |
AT TS 5 104 NC ! T @2 3 @Qyfess cFae itz | I Bres
TS (AT CFALE (TS 30° (il FCF, (0T RGROR ¢oige fFamla
589 #IfR e ey 1 i e Te 5o ot Tkl e | |

The capacity of a parallel plate capacitor with air is 18 pF . When a
dielectric material is inserted in the space between the plates, its
capacity becomes 108 pF . Calculate the permittivity of the material.
What is the material ? 2¥1=3
Y TPTe B! NFFT 4ITFT (2 18 pF | (WS (RIOR 211 7 Aere
<1 =il FPRIR 7l 2w, 41T Wl 108 pF | AMLGR o1 fge &7
fAefa w1 omidiRy e

A current carrying solenoid is shown below. Show that the magnetlc
field intensity at point P be

B ol
4% r
where the symbols have their usual meaning. 3
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(d)

(e)

Consider that the electric field amplitude of an electromagnetic wave
is Eg = 120NC™! and its frequency is v = 50Hz. Determine B,, o
and k. : 3

<5t Rge pFE T30 Rye (v YR E, = 120NC™ SIi% il
v =50Hz & 4R B,, @ 9% k ff 311 :

Show that the total energy of an electron in an atom is negative and
it is ;

R

87 g
What is the significance of the negative energy. - 2+1=3 .
S (@ ORI GBI 2 ZETEA GBI Y M WA W B T

2 , L 5
BT | :
: 8rey

A *ifes wiesr e
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Name the only gate which is used in the following circuit. Write the
truth table for each of the circuits. Identify the logic operation

(ie. OR, AND, NOT etc.) performed by the circuits.  14+(145+114)+Y2=
| A

: B .-@o—

(a) ' (b) v

71T TEA| TS IRFS GG (153 2 TSB! TSI A G (G

1l W< HEAS! I6ATe A (2l Afee feat (wdie OR, AND, NOT
2ujif) foare |

Two long straight thin conductors carryirig currents I; and I,

respectively along the same direction are placed parallel to each other
at distance d in air. Find the force per unit length acting on any one

of the conductors. Hence define one ampere. 24143

d RS I TGRS 2 [oe wee (o RaRe @@ L 9% I
o4z G e BifTe arz | Rl bl ARAIZR 9o ordre femal 511 3=
Hefg o1 o TReE @ GfirEe wE
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Draw a ray diagram to show the correction of a myopic eye. The near
point of a person with defective eye is 75cm from the eye. Find the
power of lens required to see clearly at 25cm from the eye.

142=5

TR FReHT m{aﬁmaﬁnﬁﬁﬁwﬁmaﬁ@mwawﬁﬁ

7 vl 75cm‘{<\2_wmﬁ¥—l25cm@\2—®wwmﬁm_ ’
el W w41 ‘

What are coherent sources ? In.a Young’s double slit experiment the
intensity of light at a point on the screen where path difference 4 is

k units. Find the intensity at a point where the path difference is % .

1#2=3
el 5T T e T fafew #I RIS AT (I 51 RS FCAied <ol
B9l MBI AL AL A | (2 e o ARE k @3 | 9 95t Ao+
1@ % TE G e @ig Sl ﬁWW?Z‘ZI? ’

Explain the source of solar energy with the help of proton-proton

cycle What is the role of cadmium rods in a nuclear reactor ?
2+1=3

o5-25n bR e (TR *ifes T i 4| FoF R «ore
CRN e B e

~ (Attempt any three of the following questions)

(Ricra fofasr =7 Tes fa¥l)

(@)

“The phenomenon of electro-magnetic induction has been
technologlcally important application in the generation of alternating
currents.” Name the device which can generate alternatlng currents.

Draw a neat diagram of it. A rectangular coil havmg area vector A

and number of turns N is rotating in a magnetic field B with angular

- speed w. If 9 be the angle made by the area vector A with the field

29T'PHYS

B at time ¢, derive an expression for alternating emf ¢ starting
directly from Faraday’s law. Draw a graph to show the generated emf

at time 0, T/, 7/, 3T/ and T. Vok115+2+1=5
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TR 41|

State Kirchhoff’s (i) Junction rule and (ii) Loop rule. Determine the

equivalent resistance of the network given below and the total current

going out of the battery. Given, each resistor has resistance of 142.
1+1+2+1=b

|
BE =10V

W(z)ﬂ\mﬂﬁ?ﬁa—waz)wﬁaq—ﬁﬁznmwﬁm
WW@%W@%@WW%&ﬁ@W!WW
Waﬁzﬁmwaﬁ@t@wwm 102 |
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You know that the modulated signal in amplitude modulation (AM)

is expressed as given below
Cm(t)=Acsma)ct+—2—°cos(wc—a)m)t— ccos(a) +w,)t,

Plot the frequency spectrum of the signal i.e. a plot of afnplitude
versus @. Write what will happen if the modulation index u>1.
What are sidebands ? Write the full forms of PAM, PDM, PWM and
PPM. ‘ ; 1+1+1+(4x%2)

ofl Ml (@ R Foiwe Ffere Mo wore IR 7 oo 1 = |

Ci)= Ac'sina)ctir—#sicos (0, - @,)t- #gc cos (@, + o)t

03 BRI e TR TR @14 oiE =, wdfie 03 Reidice
RORT @1 | T PS4 >1 26 B 23 Frdl | Afelogzet e PAM,
PDM, PWM =& PPM 3 =i =i foral |

A source of emf , V,, sinwt is connected in series with an inductor L,
capacitor C and resistor R. Calculate the impedance and resonant
frequency of the circuit. Also write an application of the resonant

citeuis | 3+1+1=5

V. sinot RIOER 67 T GO ST L, 419 C W (€14F R I (709
ETRESIE A0 T (22| TSGR Al T SR TS Fefa

| 1S R TR oy A e
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For refraction at a convex spherical surface of radius of curvature R

from a medium of refractive index n; to a medium of refractive

index n, (n, >n,;), establish the relation

fia N; N~ Ny
. U R
What will be the behaviour of a convex lens of refractive index 1-47
when it is immersed in a liquid of refractive index 1-47 ?

4+1=5

R S& PG @34 e GIEieR 43S n, SRR TR n,
A SIRNFT MGACA (n, >n, ) AR BRI (Fqo @& @
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