http://www.elearninginfo.in

Total number of pages - 16

3
33T PHys
(BENGALY)
2023
PHYSICS
(Theory)
Full Marks : 70
Pass Marks : 21
"Time : Three hours -
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1.  Answer any cight questions from the following as directed :

RN (I~ S5 TR Ter 0l ¢

(a)
particularly in dry season. It happens because of
5 : (Fill in the blanks)
: , 1
< SRl SR ¥ A Bl o At GER e ReE 9w %
w@@,tﬁmmzﬁt@m@w@ﬁrawi\@qum
i 75 ' - CpE 7 )
" (b) The mathematical expression given below is known as
principle. ' - (Fill in the blank)
- Q< 9 : ‘
F = =L r.
: 4reg ; rﬁ 3 . : :
S5 crew NS emwda® @ S 0 ARl
- (gz 7 F)
2_ 9 v 4i;
F = =
' 4, ;2 ra A
() Two resistors of equal values are connected in parallel. Which of the
following options is correct if the two ends of the combination are
connected across the terminals of a battery ? 1
(i) i, =i, (currents flowing through the resistors)
@ V,=V, (potential differences across each resistors)
(iii) Both of the above are correct. |
oS @i SRR TIEITeE TYe T Rl W A Grel @l
IR 12 R TS N T OIE NoA (PR 87 T2
() iy = iy (e R % e oo o)
i) V, =V, (@ 93 1R e Redren)
v (ifi) @TER H2 A |
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1x8=8

We hear a crackle when we take off our synthetic cloths or sweater
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d ) .- ’ & ) , .
(d)  The force acting in between two parallel wires of length 101 carrying

Cu.rrent of 1A through each of them and placed 1 apart in vacuum
will be : (Fill in the blank)

' 1
AP TG 7 1 AR A 10m =771 76 R frer 1A Rege
B TR o gfEa W e = 9 T |

(g 7 )

(¢} The most important prediction to emerge from Maxwell’s equations
is 1

(i)  eddy current

(i1) electromagnetic‘ waves

(iii) displacement current (Choose tlie correct option)
TINCREAGT TR (AF BT 28T TR (AE AR SRY@T =
@) I &z

(i) Rge pFor oww

(ifi) TS R (5% e g A1)

() A plane mirror lies on x-y plane. If the incident ray is on y-z plane
then the reflected ray and the normal will lie on 1

(i) x-y and y-z plane
(i) y-z and z-x plane |
(iii) z-x and x-y plane | (Choose the correct option)

a7l Ted wold x-y O W Wefee I ;W y-z OEF AT LA
Afowhoe af\ R Sfedy IFE@

(i) ~x-y9dR y-z O
(i)  y-z 9R z-x O
(iii) z-x @ x-y OCA ' (5% TeIN ([T S)
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(g)

()

Mirage is an optical phenomenon related to ; 1
(1)  scattering

(i) total internal reflection

(ifi) total internal refraction (Choose the. correct option)
wﬁﬁﬁmmwwmmﬁnﬁﬁmm\aﬁ
(i) Rogeem o wfito

(i) o SIS Afew T s

(i) % reRER e e S (o7 Teal @® 713)

If 4, and 4, be the wavelength of de Broglie waves for a proton'and
an alpha particle then which of the following is correct ? 1
a2, GR 4, T GFH caAt G3) aﬁmam%—mwm@
oA fEfifie @R o7 712

(M) 2y=4,

(i) A,>4,

(i) Ay <Zq (Choose the correct option)

(o7 TRl @7 713)
. ‘ he ! .
(i)  The term a, = 02 is called R |
- Tme

(i) impact parameter

(ii) " Bohr radius

(iif) activit'y (Choose the correct option)

ag = ? 50 2o 3= @

rme?

(i) ?I\W A5

(i) @I Jed

(iti) ATl (5% TeIf5 [z 719)
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2. Answer any ten questions from the

) (i") EC > ESI = EGG
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g known as

4 of a p-n junction i :

The space-charge region on both side

() cut-off region
(i) active region
(iii) - depletion region (Choose the correct option)
@ pon SR B A1 A S AT AT T

(i) Io-oF G
(i) AP Feee

(i) 7 1 e o (o oAb R TE)

If E., Eq and Eg, be the energy gaps between CB and VB of

C (diamond), Si and Ge, then which of the following is correct ? 1

2 E,, Ey S Eg, @01 C (), SR Ge < CB R VB Y

%% S @ A Aol @R YE WA

()  Ec<Eg <Eg |
(Choose the correct optioi)
(o7 Bealo (% 7S)

following as directed: 2x10=20

FORIPIE (-1t 7T 40k Ted 0l 8

@

(i) What is thé SI unit of electric field ? Write an alternate unit of

it if any: 1+1=2
Sl sfFfere s (R <& 62 T W (I 5 SR O
G @ | | '

OR / 941

(i) Calculate the force between two small charged spheres having
charges of +1x107C and -1 x10-7C placed 30cm apart in air.
2

33T PHYS (BENG) [5] o -~ Contd.
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L TG 30 T 2 +1x10-7C g -1 x 1077 C SRR g
WIS Cle ey Gt ot < i el |

Name the two forces with their nature acting between two

protons. - 15 x 4=D

7o (afbeTm Sy et vt 2eofin i R O 2151 (R «) ceredt|
 OR/ U |

Find out the incorrect options from the following : 1+1=2

(A) Inside a conductor, electrostatic field can never be zero.

(B) At the surface of a charged conductor, ‘electrostatic field
must be normal to the surface at every point.

(C)  The interior of a conductor can have excess charge in the
static situation.

fsERost (i wos aeRef A wm s \
(A) AR sl i T crram M e < 7w ol |

(B) aﬁmmmﬁﬁﬁﬁw_%mmﬁ
ARSI U3 | |

(C) RZR «F6 ~ARRIZ Twsns wfefie wum ams i |

State Kirchhoff's laws in current electricity. 2

2R e Raws wigimm s@efi @)
OR / 923t

Name the electrical device which is similar to one use of
potentiometer. What does the following expression mean ?

1412
e)=¢l

cﬁmﬁnﬁﬁ@aﬁﬁmﬂawﬁ@@mmmm
TGRSR TN @ | Toirzm el & @riws?
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(@ () Establish the expression for current cither I, or 1, which are
flowing through the resistors R, and K, respectively and
connected in parallel to a cell of e.m.f. E and total current is [
(ie. L+1,). 23
G @I A TR IS o @4 Tl Ry GR R, -4

e o Rege e 1, @k 1| 7% G R 1 (wefie 1,+1,) T O
L3 1, @ a6 eamiite e I |
"OR / 944!
(i) Match the following and rewrite : - Yox4=2
- et el ffswa owm @
N g (@) =quBsingd
) F (b) =mv/gB
s _H Idl x 7
3) r (©) 4z 73
4) dB ) =qlEF)+3xBF)]

() (1) Calculate the value of Uy [ 4r and write its unit. 1Y2+Y2=2
g | 4 SRR T AR TR G G T

OR / 9%t

(i) A current of 0-40A is flowing through a coil of radius 8-0cm
and having 100 turns. Find the magnetic field at its centre. 2

100 ARTE G2 8.0 cm AP G PR 34 WeT- 0-40A Rge
o@if3s AR U0 (" G156 (g el Sl |

¢ 0 Derive the expression for motional emf as ¢ = Blv. Where the
symbols have their usual meaning. 2

33T PHYS (BENG) [7] : Contd.
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(1)

NN RIS BIET a0 B = Bl - o ffsr Al | CTI
e AR A6 3Yfbe Wl e wzl

OR / 9%t

A current of 4-0A is flowing in a c011 If the current suddenly
falls to 0-0A in 0-1s an average entf of 200V is induced. Calculate
the coefficient of self induction of the coil. 2

4T PEACS 4-0A e 2RI qcéax g3 Rge 3 0-1s 71 LN
0-0A-CS (T T, PeeTifbrs 200V R v 91 SIRE 2 | O

PR TN Qo el I |

() The household line voltage of 220V is an _—_value with a

M) ()

(i1)

peak voltage of 311V (Fill in the blank). Establish an expresswn relatmg
the terms P, V, and R. . o 1+1=2

A IRTE Ao aAZEa Red 220V ot - WA @R G
3 . WWMSHV(WQ"Y/W)IPVﬂﬂ\Rﬁﬁ@%ﬁﬂtﬂIW
T o |

A tank is filled with water to a height of 125cm. The apparenf_

depth of needle lying at the bottom of the tank is measured by

a microscope to be 9-4 cm. What is the refractive index of water ?
' 2

G0 TIF  12-5cm Tl K8 TE M ot | o e A
G 67 SIS TS0l NETHCHAT AT G 94 e A6
(1T | TR AT 0 ?

"OR / 924t

Draw a ray diagram to make someone understand how a virtual
and many times magmfled image of an object is formed in a

compound microscope. ‘ 2

B (TIAF TRLPCH (I THER 20 A7 oy Fea

- oifde T (13 I @I GFEAE QAR & G35 Mg ot |

33T PHYS (BENG) : (8]
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() A plane wavefront is travelling from lighter medium I to denser medium
2 through the interface of mediums 1 and 2 with velocities v, and v, and
you know well that sini/sinr= v, / uv,, where iand rare the angles
of incidence and refraction. If n, and n, be the refractive indices of the
mediums then derive Snell’s law. | 2
RS T W 1 @3 T 2 7 T I v &R vy (T
S TR 97 (oIl ©ITeI@ G (T sini/sinr= v /v, @ 19K
r 2 Sieed (@9 @A) AfeTEd (| AW ny &R ony T 1 AR

}WWZ“&?W@W@‘CW'WW@@WI |

region, but Paschen and
region. 1+1=2
. * (Fill in the blank)
S T @eR ST, R S @R &

@I @R _— wew AR (FUE 91 7

() (i) The Lyman series is in the
Brackett series are in the

OR / @94l

(ii) Explain in brief the type of energy states of an electron above
E=0. | 2

E=0 (23 ot =fed b Zereg e < epfon R ACwA
g R | - : '

) (i) Calculate the energy equivalent of 1 kg of a substance. 2
1 kg ST I s Tgey =i wAfamie o <l

OR / 91

(ii) Discuss conductor and insulator in terms of energy gap.' 2
*(fi #if5q TR AR ARRR) @} AR sl e Sl
I o

() Using a p-n junction diode draw a circuit diagram of a half wave
rectifier showing input and output waveform. 1+1=2

mﬁp-nwwm@mammﬁwéwmﬁﬁmmﬁﬁw
Wﬂmiaq% @32 ACHoE A Fol A |
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(m) What do you mean by thermal equilibrium ? How does the situation
is mathematically expressed in terms of electron and hole

3. (a)

(b)

33T PHYS (BENG)

concentrations and intrinsic carrier concentration ?

1+1=2

SIAT A O] F 2 AT 3 S gl @R (2 Mol R
Rem AT ATOR A FoR el 31 2702

(i)

(i1)

(i)

(11)

What is an electric dipole? An electric dipole with dipole
moment 4% 10"%cm is aligned at 30° with the direction of a
uniform electric field of magnitude 5 x 10* NC-!. Calculate the

magnitude of the torque. - 1+2=3

[t = B 2 4 x 10-9%em-97 [@gfes fae 5x 10 NC1 M
AT G A (e (R A 30° @l e R Ao

84C &l w91 TLd T o1l Al |

OR / 924!

Show that the energy stored in a charged capacitor is E = é cv?,

where the symbols have their usual meaning. 3

ordte (@ @@l wifze wm fifks aml e E= 1) CV?, @am

JRTS FALFOHYZ A T A0 9L I T

What is a Wheatstone bridge? Establish the mathematical form
of it. " 142=3

SHEOH ST B2 «a Aifeod SR Fd ATE FE |
OR / &4

You have been given n resistors each of value R. How will you
combine them to get (i) maximum and (if) minimum effective
resistance ? Mention the values in each case. Find the ratio of

maximum to minimum values of resistance. 5% 4+1=3

[10]
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(c)

(d)

(1)

(NI R Sa nfb @6 medt zawel (i) M Gk (i) AT
AR @I (97 T @ea Frend G ? 4o (Fd Aleal T
B A | A GRR TR @R A ey v

Write a few lines on any two of magnetic declination, magnetic

‘inclination (i.e. magnetic dip), horizontal component, and vertical

(i)

(i)

component. 1%2+1%2=3

T pifs, Refe @, Sofie S R TR ST (-
7o ST FASD AR @A

OR / 94/

Two long and parallel straight conductors A and Bare carrying
currents of 8-0A and 5-0A in the same direction. A and B are
separated by a distance of 4-0 cm. Calculate the force on a 10cm
portion of wire A. oot ' 3

A GR B ARRIZ) oa N e @ 8-0 A 32 5-0A 217 32 T
51TS S| A <R B SRAIE 467 e 4 4-0cm | A ARRIH
10cm MCER @3 SR 8AT T© 9 AYS A ! A |

Describe any one experiment where generation of induced emf
can be clearly demonstrated. _ 3

wiiFe Rye oo 6 BB 263 AT (R (AT (F-(PIeAT

- GG AR T

(it)

OR / 924!

Explain any one advantage of using eddy current in (2) magnetic
braking in trains, (b) electromagnetic damping, and (c) induction
furnace. 3
(1) EEHIETS IJAZe FIF @, (b) Rge -Gres qaww, R
() SR GER -] «3efore <fs 2z a1 g e aicwiee IR
ELIDEREEIRIRCCI

53T PHYS (BENG) (11] Contd.
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(¢)

(1)

(i)

Mention one difference between an AC generator and a motor.

Draw a neat diagram of AC generator and indicate there (a) the

~ coil, (b) the slip rings, (c) the axle, and (d) the carbon brasses.

1+4%14=3

G0 2RO 2l TeAms ¥R G c*nﬁraa T4 AT G AYE]
TrEe WAl | G 9L e Berimea oifwi g o A ABTS
(a) T, (b) Bt &, (o) 0, @R (d) T 3 fize FEl

OR/ 9%

A long solenoid having 15 turns per cm has a small loop of area
2 sq.cm placed inside the solenoid normal to its axis. If the
change of current in the solenoid is 2-0A in O-1s, find the
induced emf in the loop. R

oS em-9 159{125:1—@%?1‘31@??@?—@ 2 sq.cm CFITER
T (U5 T PEALA S FTHEIR B2 1 TR W PEAIDCS

0-1s SRR e 2-0A4 W, AT PN fooE@ AU (!
Festiibee wiRE Rye oo 3@ fidy | :

() Write the mirror equation. Define magnification and find the
expression for magruflcatlon m from the mirror equahon

(g)

1+1+1=3

NERER R TR IRt | ARREER T e 2 (IR weTeE
FRwael (A AR m-a3 aemmfD Fda ww@

The threshold frequency for a certain metal is 3.3 x 10" Hz. If a light
of frequency 8.2 x 10"Hz is incident on that particular metal, calculate

the cutoff voltage for photoelectric emission. 3
o drga omfeT FME 3.3 x 104 Hz| aiglda e 82 x 101Hz
TR I TS e SR (e el & elfosd Rearew

S A Ao A

33T PHYS (BENG) . - - [12]
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M The radine of the | ;
(1) The radius of the innermost electron orbit of a hydrogen atom
is 5.3x10-11 ;. Caleulate the radii of n=2 and n=23 orbits.

Given, r, :(”2/ m) (h/2r) (4m;0 [e? ) 2+1=3

FRGIEA I TR oot A TR Ad
5.3x10-11 m A n=2 4R n=3 % q6a T T T2

e W‘i, r, =_(n2/ m)(h [ 2n) (47[80/62 )
OR/ 9%

(i) What do you mean by radioactive decay ? Mention the types of
- radioactive decay. 1Y2+1%2=3

o e e A7 (o RREER e T F |

(i) (i) Draw a neat circuit diagram to show a Zener diode acting as a
DC voltage regulator. What should be the approximate voltage
rating of the diode used in relation to the required output

voltage ? 2+1=3

el (@R e DC BEve @@mﬁ&m@mwaﬁm’—:ﬁ
melwwmﬁ@ﬁuﬁ@@ﬁm

e 6 @R 26Tl The?
| OR / G944l

., (i) Write a few lines on any one of the following with purpose of
use : ' ' 2+1=3

(1) Light emitting diodes

(2) Photovoltaic devices

T el cv-mmuvasﬁa\smmaﬁa@'@twmm

Tl A
(1) (G (LED)
() S fTedm e
33T PHYS (BENG) 113] | Contd.
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(ii)

® G

e I mWR R v 3 o Ve ' - s
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What do you understand by capacitance of a capacitor ? Write
the relation between farad (F) and picofarad (pF). Obtain an
expression for capacity of a parallel plate air capacitor. Do you
think that dielectric has important effects on capacity of a
condenser ? . 144+3414=5

(R0 URT 4R TS 5 @Rly (e (F) @< P e

(PF) -8 UG AFF (0| Gl G151 (25 AP 4R QP0G
mﬁﬁcﬁw:wwmﬁmﬂ%wﬁa@wﬁ
g TICZ 9051 Pf i &2

OR / q33t

Ry, R; and Rj are three resistors. Parallel combination of R, and
R; is connected to R in series. If V be the potential difference
between the end points of the mixed combination, then show

that the total current flowing in the circuit is— 5.

_ V(R +R;)
R\R, + RiR; + R,R,

R, B, @R R, Al foafo @ise| @3 R, &R R, @ig b o/
AT TS A9 A TR IR G2 7 R~ T (AT aei@
NG T IR e 76T Wi 72 cwes T Rew A1y v
W, OIFE I$AI0re 2RIfRe @ /e 73,

_ V(R, + R3)
R R, + RR; + RyR;

Derive the expression for magnetic field at a point on the axis
of a circular current loop. Also find the magnetic field at the

centre of the loop. 4+1=5

JEFR 2R PEA TFZ mﬁwmmﬁcﬁlmnm
AR PR (FHOS (BTFE cwﬁ‘ﬁ |

33T PHYS (BENG) , [14]
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OR / g94f

() Derive the following expression for refractive index of the
material of the prism, where the symbols have their usual
meaning : ‘

. _sin[(A+Dy)/2]
e sin[A/Q] ~
The refractive index of glass in the form of a prism is unknown.
For an incident ray of light the angle of minimum deviation is

found to be 40°. Calculate the refractive index of the material of
the prism if the angle of prism is measured to be 60°. 3+2=5

feram sifye et efeaanzs A meal amrmites fda w7, @4
AT ATFTLA AbAnad 9 q% FAZ
oy = sin[({HDm )/2]
sin[A/2 ]
G5 fermram 7ol A Gl $i5a dfeAars w@rs |  Fh TAtes
ez frsroa Rpife Gl (A Zieat (oinz 40° | forem oif7e omneda
Afgmarg siemt Fal af f@em 60° (i Z | -

(c) (i) Discuss the phenomena of diffraction produced by a single slit
by drawing a neat diagram. 1+4=5

@ Afam ba @ gaa @Afbra 7% zeat Toren sAfana
QA FA |

OR / @441

(i)  Write the mass-energy equivalent relation. Who discovered the
relation ? Calculate the mass equivalent of 9x10"3] energy. Does
the relation have any experimental proof? 1+1+2+1=5
w74 AT AFAD (@Al | TAHD @ AifaEa awafE 2 9x1013)
. ATTH) TA @l FAl | TFROA (@ TR g9 9qng 5
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