~r . -~

Total number of pages—12

25T PHYS
(BENGALI)

2015

PHYSICS
( Theory)

Full Maxjks : 70

Time : Three hours

The figures in the margin indicate full marks
Jor the questions. -

Contd. .



J 1 -~

1. Answer the following questions : ' 1x8=8
Tieod epefem Se ceeAl ¢

(a) - What is quantisation of charge ?
SIS (TR S 12

() Why is the Cyclotron not used to accelerate electrons ?
FEH TR FACO ARFIGT (P4 I A W A2

(c) If R and L represent resistance and inductance respeétively' then what is the

ieision of L
dimension of A{ ?
i R @8 L A G S eF @R O L -cza Wt e

(d) Out of the four Maxwell’s equations, which equatlon establishes the non-existence
of magnetic monopole ?

MASEER AN TR0 mﬂﬁaﬁqﬁmw T A A eifeom T

(e) What is the shape of the wavefront of light emitted by a long neon bulb placed
at a finite distance ?

ST ACe T G T R 91 cwﬁeﬁ:@mwmmwm (8T T)
GRS (A ?

(# Give the dimension of Planck’s Constant.
AT LRI Al (Tt

(2) What is an a-particle ?
oEe A Fre

(h) What is reverse Saturation Current ?

BITE! AT 2RAIT T2

2. Calculate the magnitude of electrostatic force between a proton and an electron separated
by a distance 0-54. Given that magnitude of charge of proton and electron to be

1-6x107'2C each and =9%10°N-m?-C2, 9

1
4 €,

0-5A 70T A @ 2reTga 8 GF (RAGER Wy & T @i I TN Sl TR |

(R ETI ITE, (T, (25 8 IR SHIGE Wit 1-6x1071°C @ 4;é = 9%10° N-m?-C2.

=0
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A 100pF capacitor is charged by a potential difference of 1007. What is the amount
of charge stored ? What is the electrostatic energy stored in the capacitor ? 2

100pF ¥RCEa 930 4T 100 S5 Rerd A wifte (51570) 1 2@ Rahre
RS IR 2Tt Fo2 uRFbre Aes FF agies wfeg WF 792

3. n-identical cells each of emf E and internal resistance r are connected in series. Find

the c;cpression for current in the circuit given below. 2
— H H e | —
N\ \
MWW
R

ER: M2 8 r @Y @ n T @ooiEw @l (TSI el 91 26| 939 [
regl IEAIHA W4 el SIS eRiczd i A @ @t

N\
MWW
R
Or / g2

Establish the following relation for drift velocity.
T @R RN 990 oW & |

_ ek
Vd—FT

where symbols have their usual meaning.

@RI ek siom s o1 @RI |

4. A copper wire is stretched so as to increase its length by 0-2%. Calculate the
percentage change in the resistance of the wire. 2

S OME O GE 0-2% 79 AT 261 | OFDT @I ARISER “roike st T |

25T PHYS (BENG) - [3] ’ Contd.



Or / g4t
A 100W heater coil is rated 200V Find.the resistance of the coil.

=T 35m FeTH Tolm 1007 @ 200V = FoiFe w1 x| Feaina @y [ s |

5. Show that total energy required to build up a current / in an inductor of coefficient of

M ucton & ik %LIZ. | 2

MRS @, L ST SEge 936 S 1 2RIz 2if$dt F90s eraemm @i <ife %LIZ.

Or / Gt
Find the expression for mutual inductance between a pair of co-axial coils.

G SR g6 ORI T ARSI edllF o T <= St

6. A metal rod of length L meter rotates about one end in a vertical plane at right angles
to the magnetic meridian. Frequency of revolution is f Hz. If the Horizontal
component of Earth’s magnetic field is H Tesla then find the expression of induced emf
between the ends of the rod. 2

L [z tirafa O3l 41eq ne (BT NYreE a¥eid SaTere G0 IS AIATE Al | IW

Yol T f 2IE S SRR S Solled H (57en 78 orRee wefbe 1R Ae T ke
Wtﬂﬁ Al I 2 AR @ FE

Or / g4

Find the peak current in the circuit given below 2

L=200mH c-—lmF R =100

/\
E =50sin 100t volt

FSAIBre 2RI 2[R TR 48 S|
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What is power factor of an L-C-R circuit ? Explain on the basis of power factor that
an idcal inductor is a Wattless component. 2

936 LCR TETR ol @os 12 FA0! SIT QR SGIE G I @ GEN e
EHF FAORES T |

Or / 924

Why is electrical energy transmitted at high voltage from a distant power generating

- station ?

mwﬁa@ﬂ%@wmmcwhwﬁﬁﬂf@ @ ©% e coied Tl 7m0 2

Write down the expression for the velocity of electromagnetic wave in a medium and
hence find out an expression for the refractive index of the medium. 2

@A @6 NG RgpFeR Saem, @R ook TR @01 8 O" (A TKEha
sfesmerza aafo awnt R @@ @

Or / g4t

What is radiation pressure ?

fifead o1l Fr e

Draw a ray diagram to show the formation of final image at least distance of distinct
vision by a compound microscope. 2

«3fo e wIgdie ag a@l =R 7 fwew gy afoRT 9 71 kR o= 3R B
E | ' -

Or / gt

Draw a 'ray diagram for the formation of an image by a reflecting telescope.

@b efowe @I TR 1o <l AfeRm oriits 7R B o T |
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10.

11.

12.

13.

Obtain Bohr’s quantisation condition on the basis of the wave nature of an electron.
' ; 2

FEFER o Agfen fofere @mm oitwad =¥ s F@! |
Or / 41

Describe in brief the process of gamma radiation.

R eferam Aeg 3o me |
What percentage of power of AM wave is carried by the side bands for modulation
index m=17 , 2

W(@m)wm—lmﬁ@ﬁaﬁ—wﬁmwmmmmmﬁw
FE?

Or / 24

IHow 1s the critical frequency related to electron density in the iondspherc ?

AEIPTER 2EHEGH 99T AT TEe T el TARFe ?

Draw the circuit diagram of a potentiometer to comparc the emf of two cells and briefly

describe the procedure 3

7 cicam R A T g TS CAGARARGR T8 f5F e e 8 o T
FCwol 3 @ |

Or / &2+t

Draw the circuit diagram of a potentiometer to determine the internal resistance of a
cell and briefly describe the procedure.

G o (I Sy Rl sare Cﬁmﬁﬂﬁmﬁﬁmﬁmw'@emﬁﬁmmﬂ
I TR |

A coil of area 4, number of turns N and resistance R is rotating in a radial magnetic
field B with an angular speed w. What is the maximum power consumed by the coil ?
’ 3

A C5q5s, N ARTE 8 R @RS @l $Ul B WREF S-17 §FS 0@ w (e @l
T0Z | LIS AR T e I A2
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An AC source of emf E=200sin(1007¢) is connected across an inductor having

resistance 10042 and self inductance 2H. Calculate —
(i) Frequency of AC.
(ii) Total impedance’ of the circuit.

(iii) Peak value of the current flowing through the circuit.

100Q @ @ 2H TS 6 FeAR AZ E =2005in(1007¢) #Fet &: o0 acem
T «ﬁfﬁa STCSF A T AR | 99" —

(i) RS 2RI TS
(i) TSNo7 (NG aAfer @2

(iii) TSN T BIETS 2RIET A T —
IR R |

14. Derive the expression for the equivalent focal length of a combination of two thin
convex lenses in contact. : ' 3

Seed AP 76 sites e @R ReRiba Tiee (FRES teaia o A @3 S|

Or / 91

Deduce the relation %—%= %n for a convex lens producing virtual image.

waﬁ%mwwaﬁ@@mm%—%=yf T o R
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15.

16.

17.

Establish Brewster’s Law of polarisation of light. 3

Or / <<

What is a Cohercnt Source ? State two differences between interference and
diffraction.

PRI B A &2 AAEIAG @ GoREEA T 715 Ay =it |

A monochromatic source of light operating at 200/ emits 4x]02° pliolons/sec. Find

the wavelength of the light. Given 4 =6-63x10"4J-S, C=3x10° m/s. 3

200 €TBIE G SACENET G T oS GIRTS 4x102° AT 5T Fisfs e |
I 0T Fef TN | (SR SR i =6-63x10- G- € C=3%10° i/ oF

Or / 97t

What is the de-Broglie wavelength of an electron in the Bohr’s orbit of radius 0-514
in hydrogen atom ?

JPROGICSH WG 0-51 SIREY WP @IS T4 A BT e fo-amme oo
ST T ?

Derive an expression for the radius of the first orbit of the electron of the hydrogen
atom. _ ' 3

QRCGILEH ~IR TETFHAG JAC0 A 24T T IR G el AR @ e |
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18.

Or / g

Obtain the binding energies of the nuclei 56[’ “e and 2°°Bz in units of MeV from the

given data

m, = 1-007825amu

m = 1-008665amu
m (ggFe)-—? 55-93493%9amu

m (2% Bi)=208-980388amu

lamu=931-5Mev

Which nucleus has greater binding energy per nucleon ?

=g SYANST W 33 Fe @ ;‘;"Bz FeEeR e MeV w3 R sw@t W
S FOFAICR ofs ReFred I «ife @t

How is a NOT gate realised with the help of a transistor ? Give its truth table. 3

GHRPBIER I NOT ol eI stteat a1@? @1 srejem wifFmil me |
Or / q41

B of a transistor is 120. What is the change in collector current for 100u4 change in
base current ? Draw at least two input characteristics of a CE mode transistor.

G PIREPOIER B =120 S 2/1Z 1004 +fFf$e 2wl o Fot Afad 3[@2
T GO e A GG PAREOE FIATF 46 25 g s e
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19. What is breakdown voltage of a Zener diode ? Explain its use as a voltage regulator.
3

G (o RIS @Ierey few e «ftees Rew fvgs o freim 999 <0t 3@
R A |

Or / §24

Draw a circuit diagram of a full wave rectifier and explain its working.

sjfoxm WrTea TG BT it RT3 Tl |

20. What is digital communication ? Mention two advantages of digital communication.
| 3

Tor&GrE casiicatsl I8 F1e 97 776 9Raw e T@t |

Or / g7

What are sidebands of an AM wave ? Compare AM with FM wave.
ﬁ@@ﬁ%ﬁ’@mm@ﬁ%?ﬁ@mﬁGQWWWwwl

21. Define electric dipole and dipole moment. Derive an expression for electric field
intensity at a point on the axial line of an electric dipole. 5

AfoT e 8 e e ket wie | Ao R «wlt e Bo A ol R
(T AR G0 ek [ &7 I |

|
\
|
|

Or / 924

Explain the concept of electric field. Express electric flux through a surface in terms
of electric field intensity. Show that the electric flux through a cylindrical surface with
its axis parallel to a uniform electric field is zero.

e CRLa disell Y1 TR | I SR 9e fred eifRe @fos iR ovg s
T BT | (TS (@, I WSS (R TN SIS (BIeIFTo Fiofl SER W4
e eifRe s wifSaeaa M =)
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—. A charged particle of mass m and charge ¢ is projected with a velocity v making an

3.

angle 6 with the direction of a uniform magnetic field of induction B. Find the
expressions for — '

(i) Time period of revolution

(ii) Pitch of the helical path followed by the particle. - 5

m SR g W RS G TN v @0l B SE0R 799 pI< (0 [0 0 (19 I Bowe]
A AR | GIH —

(i) A ANt FT 8
(i) foa &9 oS et «irda Bs sl @

2 Or / g4t

. Two long straight thin conductors carrying currents 7; and I, respectivcly along the

same direction are placed parallel to each other in air. Derive an expression for the
force per unit length acting on any one of the conductors and hence define one ampere
current.

G AL I R I 217 T 1 96 i, w76 8 e SRR T 9ies [
AR @A @I Gl AL &fe 9 el T a1 I Gl domt i @3 @l
IR O (AF G TIF 2[R 7571 7S |

Explain Huygen’s principle of wave optics. Use this principle to prove the laws of
refraction in case of a plane surface. 5

SR SRR (P QRO NS Gt 7611 @3 TS IRz @ 7o W oo
WA AT @ ool IR |

Or / g4t

What is blue shift ? Sodium light of wavelength 5890A travelling from a galaxy is
observed to be 5896A. What is the speed of the galaxy ?

qE R 2 SRS (AT S 58904 STHACHT GF B GNTN SENE 58964
S (FRTS 28T (3 | SIFPREIBT @ To 2

X

25T PHYS (BENG) [11]



