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PHYSICS
(Theory)

Full Marks : 70
Pasg' Marks : 21

Time : Three hours

The fzgures in the margin indicate full marks
for the quest:ons

' Q,‘ No. 1 carries 1 mark e(idr ‘ 1x8 = 8
Q. No. 2 carries 2 marks each ‘_ %10 = 20
Q. No. 3 carries 3 marks each.j 3x9 = 27
Q. No. 4 carries 5 marks each o  5x3 =15

Total = 70

Total number of pdges' ~12
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| 1.. (a)

(®)

(c)

(d)

(e)

\

What did Meissner- actually observe which is known as Meissher -

effect ? . . 1.

WW%WWWWMﬁ Rl

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

<01 AT AM @fery e Rige pTRR SRl T b1 |
SIS ol (AR Cotrat 2w | <oeot 2 o

Mention one similarity between Coulomb force and gravitational force
acting between two stationary charges. ~ 1

%WW@WWWE@@WWWWNW@@'
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Define mutual inductance of 1 Henry. - | '1

1 R M1 S st fit

If the radius of the first orbit of hydrogen atom is 5-3x107'm,

. what is the radius of the thjrd orbit ? : 1

()
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If the work function of two metals X and Y are 4.17eV and

8.24x10719g respectively, then for which metal lesser amount of

€nergy will be required to emit an ele;tron? 1
30 X W v 4y R A o TH T 4-17eV TE 82410719 5
Wmmﬁﬂmwwﬁmmwmmw? |

Arrange the followin (:ommunicati(’f1 m?thOds / modes ip
descending order on thg basis of theil operating frequency. 1



Q)

 The sparkle of a diamond can be explained by winich phenomenoh of

(ii) Cellular communication

- I EIRE I

(iiij) Sky wave propagation -
SR weeel R

(iv) Satellite communication -
Totag RS IR

light?- : . 1
Sl o e, CW_@W%*I S{fREBIN FYEE I IR AR

(Attempt any ten of the Jollowing questions)

" known as Amp
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(@ A magneﬁc dipole is oscillating in a magnetic field Obeying the
following expression.
a’6__mB, B
dt? I | . |
What is the time period of oscillation and mention the nature of
oscillation ? | ' ) . 1Y5+15=2
<ot s P G O 1 @R (TP R excerf
wiw el | : E
% _ mB
| a1 o | |
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| (%) You know that Ampere’s cir'cuital law is mathematically expressed

‘as given below.

fﬁ Bdi=mi - |
‘ ‘ e law was corrected b ' N
Also you know that this ) y Maxwell and which i

A ere_MafollrrI:W- Write the general form of the la\l:' a
and name the additional term: | 1+1=2

[3] . .
. Contd.



)

~ The sparkle of a dia_mond can be explained by wﬁich phenomenon of -

(ii) Cellular communication
I T I
(iii) Sky wave propagation -

wier ©agel RS

(iv) Satellite communication -

Tolag E-IRCA I

light?- : 1
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(Attempt any ten of the follpwingquesfions) |

" known as Ampe€
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(@ A magneﬁc dipole is oscillating in a magnetic field obeying the
following expression.
. , _
a0 __mBg
dt> I ‘ . .
What is the time period of oscillation and mention the nature of
oscillation ?. o ' 1Y2+12=2
mWWaﬂWW@WI PR Rl aemRiR
i szl L - :
&% _ mB
e Wﬁ@ww%@mwmqw,
| ®) You know that Ampere’s circuital law is mathematically expressed

as given below.

36 B.di=Hot

that this 1aw was corrected by Maxwell and which is
re_Manen law. Write the general form of the law
ditional term- 1+1=2

Also you know

and name the ?d
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(¢ Explain in brief — “Infrared waves ére sometimes refe;red to as heat
‘waves.” : | ' 2
BT T M — “SREAAIRS SR @HOA ot et Jfeve ooy
1& l‘» . ! . | . . . -

(d)  Under what conditions Doppler effect is called (i) red shift and (ii) blye
shift ? : 1+1=)

o 565 Gat AReEARs () 7 el R () T T comn e

() Draw a neat diagram to show lateral shift of aray rgfracted through
a parallel-sided slab. Indicate the lateral shift in the diagram by a

double-headed arrow. : 1%o+1/=2
7R STIGAIET 8@ 153 et 4o M AHS B g sipy o
ORI < =R B i | Beaor TR TS T et e s
e w1 o

() Define one coulomb charge, Two POInt ch?rges at a distance 4 i air
exert a force F on each other. At WPat dlSt_am?e Will- thege charges
experience the same force F in a medium of dielectric Constant k ?

1+1=2

Wwwmwawmlwf@ww@%mwrmm F

R TR e e e T T g e
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(¢) Find the value of current I flowing from A to B in the following

circuit. 2
s gl TETIE AeRI BTA BifFTe @Rt ekiz [ 1 W Refn w0
40
AN
- 4.0

A —>MWM—B 4,
' | wiim—

TR L
/_LV Lo

m the principle of conservation of energy.

() Explain Lenz’s laW fro 2

el (G TS T

! - ~dex ? If the maximum amplitud f

; . odulation index T A e

(i) Wha]{? t;S1em1;odu12ife 4 wave is IOV a1.1c1 the minimum amplitude is
;Ill/lpvxlfhe;t is the value of modulationimdees Lel=2

e ol 4o AEH {ET 10V oie 710w Ber

xifegq FAERARTIETON

o I e [REH o
2V T T Ao AR R
: drift Vélocity of an electron i
() Obtain an expression £ ina conductor
P ARIGIS @ 2 IR e

@Il o T =2

he focal leneth :
_ i eV ERE : gth ( f) and radius of
(k)  Establish the relatio , :
curvature (R) for @ sphencal e 2
urv
(ol el ﬂmﬂ@ﬁmm () % sfer e (R) 3 e
ol ol
| [5] Contd.
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3. - (Attempt any nine of the following questions)
(Ricerear 76 217 Tew vy -

(@) There is an electric dipole on the x-y plane. Its dipole moment is

" @)

(c)

. What is the materia] ?

4x107 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 )
X~y OO b (e g g) RN R S 26 45100 oy |
TP OO 5% 10* NC T 43 T3 (ST (A8 ey 1 fagwasg
TR WPISF (R BT 307 (Pl I, CoUT RTTFBIN @oie ey
b ~IRae e 1 s apoice Te B el B A

The capacity of a parallel plate capacitor with air is 18 pp . When 4
dielectric material is inserted in the space bgtwgen the plates, jtg
capacity becomes 108 pF. Calculate the permittivity of the mazterial,

' ' ' . +1=3
SIS 1 -6 g (2R 18 pF | O AP 91 g e

1 =1 SR fiAt 2, g T 108 pF | AR o) Rige g

Aefr =t | s Ree | | - |
A current carrying solenoid is shown below. Show that the magnetic .

~ field intensity at point P be

29T PHYS

B=fo2m
A dr r3’ eaning. A _
- Where the symbols have their usual m 3
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(d)

(g

29T PHYS

(e)

Consider that the electric field amplitude of an electromagnetic wave
is" By =120 Ne-! and its frequency is v = 50Hz. Determine By, @

and k. 3
a5t Rigpe g woR Rge (7as RER Eg = 120NC™! S TS
v =50Hz 3@ 4R By, o W€ k fefy =11
Show that the total energy of an electron in an atom is negative and
it is i 2 : _
e
87 &

What is the significance of the negative energy. _94+1=3

(el @ Wﬁﬂﬁ@ww.ﬁw@ﬁ%wwW?ﬁ
2

ich i d in the following circuit. Writ
Name the only gate which 15 used ; g circuit. Write the
truth table fgr geach of the circuits. Iden.tlfy the logic operation

) performed by the circuits. Yot (Va+ 115)+1/5=3

(ie. OR, AND, NOT etc.
AR
oD
| (b)

: (a) o .
o 52 ATSIIB] I8N AT 5L (5
. e G ¢ 5
G7[q] TG 1OIO el G2 aifer fFa (wie OR, ANB, NOT

bt thin conductors carrying currents J, and I,
Two long stralg the same direction are placed parallel to each other
respectively along the 4 the force per unit length acting on any one

a; ctilistancf-’dfl1 EE)?SH'H;nce Jefine one ampere. 2+1=3
of the con -
s 4l IO T I RS @ 1, o L
d 79O meﬁ@m@wﬂ?mﬂwmmwaﬁ
) % '
?af;fj;jm?ﬂﬁw " e e
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(W) Draw aray diégram 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 25cn from the eye. ,
S D 1+2=3 -
TR TN (4l o1 3R o it | RERES 55 Wi e R
R vt 75cm {gS SRIFS | 25cm TGO ™8 (RIE iy (PR
el [efa 1) |
(i) What are coherent sources ? In a Young's double slit experiment the
intensity of light at a point on the screen where path difference 2 is
k qnits. Find the .intensity at a point where the path difference js % .
o A . ) 1 +2=3 .
el T G 2 e fafi A9 oM G <t R sracaiot iy
SR I 1Y ANy 4 | i3 g G ARED e G| O B! R sig
"I’TQW_ % R C*l? R g Sl ﬁ. I 79 ? .
(]) Explaih the source of solar energy with .the help of Proton-protop
cycle. What is the role of cadmium rods in a nuclear reactor ? :
-2 5 s T «ife O T A1 e REST ors
ORI meT T Ry » |

4. (Attempt any three of the following questions)

(R it e o )

(@ “The phenomenon of electro-magnetic lndu?tion has beep
technologically important application I the g‘ine:ﬁtlon of alternatin
currents.” Name the device which ¢an SENneraie altemating Currents,

Draw a neat diagram of it, A rectangular coil having areq vector 4
. aonetic field B .. .
and number of turns N is rotating in @ MAagnetic field B wiy, angulay

speed @.1If @ be the angle made by the area vector 4 iy, the fielq

directly from Faraday's law. Draw 2 grap ' 8enerated emf

at time O, %, T2 , 3% and T- : 1/2+11/2+2+1§5
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(b) 3State Kirchhoff's (i) Junction rule and (ii) Loop rule. Determine the
equivalent resistance of the network given below and the total current

ooing out of the battery. Given, each resistor has resistance of 1.02.

14142+1=5

e ot T T T (0T T L e o
o (O 2R i R fefe a1 e R

TegIoI gD (1
Sesicoe elfecs! A2

[9 ] Contd.

29T PHYS




()

d

You know that the modulated signal in amplitude modulation (AM)

is expressed as given below

Cm(t)=Acsina)ét+ﬂ;"cos(a)c'—,wm)t—ﬂ;"cos(a’c.*'a’m)t.

Plot the frequency spectruin of the si'gnal ie. a plot of amplitude

versus ¢. Write what wil] happen if the modulation index 4>,

What are sidebands ? Wite the full forms of PAM, PDM, PWM ang

PPM. : 1+1+1+(4x1/2)

R o N%HW@WWWWWWWWW@I

Cm(t)=Ac Sinwctf%cos(wc—a)m)t* /1‘240 COS((g‘c +a)m)t

03 ReRfits e ngaw'acﬁﬁa FR S 3, W maﬁo@m
ﬁ@mmlww u>1 i‘mﬁsﬁ‘%““' W"’ﬁﬂmﬁw PAM,
PDM, PWM % PPM 3 spspef 7ot f211 |

A source of emf, V. Sinot is connected in series With an inductoy L
capacitor C and resistor R. Calculate the impedance and Tesonapy
frequenéy of the circuit. Also write an application of the Tesonap

circuit. S o ~ _ _3+1+1§5

Vi sin ot Regesters qo s gt ST Ls 49 o QU R 3 Py

' @ﬁmmmﬁwmmﬁmmmWWM@ Refy
TN TS i e oy a2 T

9T PHYS



- (e) For refractionlat a convex spherical surface of radius of curvature R
from a medium of refractive index n, to a medium of refractive

index ny (ny>m ), establish the relation

n, n; _na—Mh

— — —

v 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 S5 TG 947 T RIS 596 n, AfSREAP MER 1y

oAl MG (ng > 1) ofordl oW CFI® (e @

n, ny _n2—nl

e —

v u- R ‘
.47 eI T GT 49 147 e e R
fige GeTardeE @ 212
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