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33T PHYS
2023
- PHYSICS -
(Theory)
* . . 7 Full Marks : 70
o Pass Marks : 21
Time : Three hours
 The fzgures in the margin mdzcate full marks
_ for the questions. )
Q. No. 1 carries 1 mark each : ' 1x08 = 03
Q. No. 2 carries 2 marks each o 2x10 = 20
Q. No. 3 carries 3 marks each o 3%09 = 27 | '
Q No. 4' carries 5 marks each . - ~ 5x03 = 15
Total = 70
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Answer any eighi‘ questions from the follewing as directed :

(@) We hear a crackle when we take off our synthehc cloths or sweater

(b)

' (c)

33T PHYS .

particularly in dry season. It happens because of
. (Fill in the blanks)

’ 1
mwmwrﬁawmﬁmmm Ao
@WW,WWWGWIQCRWW#E’?W

b S - (r?ﬁ?éﬁsﬁw)'

The mathematical expression given bel
principle. & oW 18 known as

Amey i ' ' o 1

a%iﬁwﬁtml

Two resistors of equal values are connected i

in ,
foIlowmg options is correct if the two ends otP crallel. Which of the

the C°Hlblnat10n are

connected across the terminals of a battery ?
1

(i) i, =i, (currents flowmg through the resmtors)

(i) v, = V (potential dlfferences across each . Tesistors)

- (iii) Both of the above are correct

@@WWWW%&WWﬁ
TSI
R B CREEETS WIS I = mwmwgﬁzsg‘?@

i) -—zz(ﬁfwmﬂmﬁmfi@ﬁgq)
@) V= V(@W@ﬁ‘ﬁmﬁm)
(m) G'Pﬁamﬁﬁeﬁﬁl

oy

1><8=8 '

(Fill in the blank)

(ST 312 3 =) -

) -

‘The force acting in between two parallél wires of length 10m carrying
current of 1A through each of them and placed 1m apart in vacuum
will be : ' (Fill in the blank)

| 1

QLT TGS AT T RS <R -10m T qoie ARG 14T

' Rige ks Rl O TOIER TEe BRI TR |

(e)

| (4R 72 73 )

The most important prediction to emerge from Maxwell’s equations - |
is S ' R -1

() -‘v' eddy current
(ii) electromagnetic waves

(iij) displacement current- (Choose the correct.option)

| TR Ao T A bR T SRERIt 7

. (i) TR eI
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(i) DT 2RIZ

@ Rge T o ,
| (% T 1. B
A plane mirror lies on x-y plane. If the incident ray is.on y-z plane l
then' the reflected ray and the normal will lie on

() x-y and y-z plane

(i) J-z a"nci .z-x planev _

(Clwose the correct option) -

aﬂammomxdwmlmﬁaﬁmﬁﬂwm'

(i) xyAF y-z ASTS
(i)~ y-z AF z-x FAOTO
(m) z-x T x-y A0

(iii) ‘z-x and x-1 y plane

O )
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() Mirage is an optical phenomenon related to 1
(i) scattering '
(ii) total internal reflection
(i) total internal refraction

ﬂ@ﬁaﬁi’ﬁaﬁﬂwm@ﬂﬁﬁﬂ%‘mmi
) RS wf

(ii).v | wrefasl AfSTEmETe. wive
(i) =4 oA RIS wﬁ%

.(Choose the correct option)

(h) If Ap and A, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1

M A, &% 4, meﬁaﬁmmwwf@mmﬁm@'

c—ce—er%%ﬁr‘mwfw
@ A=A,

@) A,> 4
i) Ay <A,

. . h%¢
) The term g, = - is called '
‘ S zme? : 1
(i) impact parameter o
(ii) Bohr radius '

(iii) activity

(Choose the. cofrect option)

a, = o_ NG @R =
nme
() RS Alee
Gi) I| IPE
() el (%% Ty 1 s
33T PHYS ’ [4] .

'-"(@ﬁ@mﬁ@ﬁwr)

(Choose the correct option) |

(@ﬁ@mﬁ@%@w |

G)  The space-chargé region on both sides of ap-n jun'ction is known as
: _ . 1

(i) cut-off region
(ii) active region
(iii) depletion region . (Choose the correct option)
aﬂ?ﬁ p-n@tmmm wmawmwmm czmsﬂ

- e
(i) VY AqWT |
(i) 4 A R oz  (ow Tewd AR TRred)

(&) - If E., Eg and Eg, be the energy gaps between CB and VB of

C (diamond), Si'and Ge, then"wh'ich of the fellowing is correct?
' 1

o E;, Eq 9% E,, @ C (), SiWF Ge I CB IS vsasnm*t%
| OIS R (ST O (I IR 8T 79?2

() EC>E5«, > Eg,
(i) . Eo <Eg <Eg,

(iii)) Eo>Eg =Ege- (Choose the correct option)

| (o5 Tewr AR Efeein)
2. Answer any ten questions from the following as directed.: 2x10=20

Rt S Rt w5 R TR 3 3

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

- it if any. S 141=2
SIW@WWW%WETW muﬂwwm
mi‘c%t%m '

' OR / 13!

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

(c)

0)

(i7)

®

. (ii)

33T PHYS

znzlsneusr S 30cm RS 4 +1x10-7cm “1x1077C SRR

70! 7§ ke CWWWWWﬁWW|

Name the two forces with their nature acting between two
protons.

Yax4=2

maWmemwwﬁWW(ﬁ a*?ﬁ)f%m
S . OR/waqt

Find out the incorrect optlons from the following : 1'+1 =2

- (A) Inside a conductor, electrostatlc field can never be zero,

(B) At the surface of a charged condiictor, electrostauc field
must be normal to the surface at every. point.

(©) The interior of a conductor can have excess char
static situation.

oS ﬁznﬂq@'w ST IR ﬁﬁw 3
(A) ﬂﬁa@amﬁ“ﬁﬁwﬁs TR @ﬁquw AR

(B) Wﬁ—wﬁmﬁﬁwmﬁmmmmﬁ
. FTFeid US|

© Wﬁﬁ?@«ﬂwwﬁrwﬁﬁ@wmmml

State Kirchhoff’s laws in current electr1c1ty

ﬁ?@ﬁw—ﬁ'&ﬂaswwml
~ OR/ &%}

ge in the

Name the electrical device which is similar to one yge of ‘

potentiometer. What- does the following expression meap,

1+1=)

a(l) = ¢l

'ﬂﬁmﬁ%maﬁmmwmmth@m

W@Wﬁ«mﬁmewmﬁm%mﬁ

[6]

. 2 ‘

d - )

(ii)
© 0
v (ii)‘
' (f) .(i)"

" 33T PHYS

@ db

_Establish the expression for current either I, or I, which are
flowing through the resistors R, and R, respectlvely and
connected in parallel to a cell of e. mf E and total current is [
(ie I,*+1,). ' 2

| Bl (PRE TS FARTOIR IS Pl @14 T R T R, T

e eRIRe Rige T 1, 01 L1 7 P By T (ol 1L+1,) =
c-mlmwawﬁwwu - |

OR/ W‘WT _
Match the followmg and rewrl;ce‘; © Yhx4=2
T frat AR R o e |
(1) j;‘\ IR (@ = qv:B'sinO‘»
@ F . 0 =m/eB
: (3) P | o © '___Z,u% Id’l._:i:

—

(G)) =q[E‘(F).+z7.x§(?)]‘

Calculate the valﬁe of o [4m and write it unit.  1%+%=2

y0/4nmﬁmmﬂwwmmﬁzm |

OR / Wfl??

A current of 0-40A is flowing through a coil of radius 8-Ocm -
and having 100 turns. Fmd the magnetic field at its centre. 2

100 mmsoz:mm«aﬁ@ﬁwmﬁo 40Aﬁz;<aa1ﬁ@ :

-?Xilwﬁzﬁamcﬁﬁasmﬁ@aw

Derive th.e expressmn for motional emf as ¢ = Bly. Where the
symbols have their-usual meaning. - . 2
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®
.~ .peak voltage of 311V (Fill in the blank). Estabhsh ane
" the terms P, V, and R.

(h)

33T PHYS

‘ﬁﬂﬁg& meﬁm £= Bzuamﬁcfawmww
aﬁ?m;sw ol ST iﬁﬁm

OR/ WQFH‘

(i) A current of 40A is ﬂowmg in a coil. If the current suddenl

falls to 0-0A in 0-1s an average emfof 200V is indy
' ced.C
the coefficient of self induction of the coil. alculat;

Lﬂm?@?ﬁ_wz‘% WQWEWIQ%QWOBW@Q

0-0A ¢ Jift 3y, wﬁzﬁ-zoovﬁmwmmﬁ%m (oCS
.@*@ﬁ’ﬁw ecﬁ%ﬁcﬁmﬂ |

The household line voltage of 220V is an

Xpression relating
- 1+1=2
,memmmvm —_— . T % R
A N T 311V (5T I %7 T P, V, wmﬁtﬁﬁwm
M@mwn .

(i) A tank is filled with water to a height of 125 cm.
- depth of needle lying at the bottom of the tarik is
a microscope to be 9-4 cm. What is the refractive in

The apparent

dexofwater7

2
-WfﬂﬁﬁﬁlZScmmmmmm|m9ﬁW
: qﬁ@@?@f"ﬁ‘ﬂ%‘[ﬂﬁ@’ﬁ"ﬁwﬁﬂ94cm ol o’y
| q@qmﬁﬁma?

" OR / ot L

- (ii )‘ Draw aray diagram to make someone understand how a v1rtua1

and many times magnified .image of an object i is formed in a
‘compound microscope. 9

451 (TP BT HTS A TR TeeT A ﬁ%ﬁ{ ,
WQWWQWWW| --w e

[8]

value with a .

measured by K

(i)

A plane wavefront is travelling from lighter medium 1 to denser medium
2 through the interface of mediums 1 and 2 with velocities v and v, and
you know well that sini/sin r= v, / v,, 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

)

Bl SHROPTY G 1 S A zaw’mmz%m% UIW v, I
HAH TR WE (OIS S &l @ sini/sinr= v, /v,
T | A r T s (P T AR Nt | R ny W, T MG
1 W% WY 23 AT T (0% TR (R ! Rl 34

() The Lyman series is in the region, but Paschen and
: Brackett series are in the ______region. * - 1+1=2 ~

- ' “(Fill in the blanks)
SeTe, g AT O J@E0
(AT} 3% 97 )

IGIe CRE-GIE] (65| N
TR FARR QLTS A |
* OR / &%t

. (ii) Explain in brief the type of energy states of an electron above

(k)

0

E=0. v 2

E= OWWFWWQWWWWWW

iall - L

v(i) . Calculate the energy ecluivalent of 1 kg of a substance. ~ 2
1 kg ©R mm&ﬁm%aﬁmmmmn

OR / 9%t
(ii). Discuss conductor and insulatOr in terms of energy, gap. 2
I #ifs e Rl ARQR o R “ids Racm sicemow

R p

Using a p-n junction diode draw a circuit diagram of a half wave

 rectifier showing input and output waveform. - 1+1=2

33T PHYS

Bt p- n@lwmwwaﬁwmﬁﬂ\mmﬁmwm
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(m) What do you mean by thexmal equilibrium ? How- does the situation
is mathematically expressed in terms' of electron and hole
concentrations and mtrmsm carner concentration ? - 1+1=2

3 (a)
®

33T PHYS

Wﬁﬂww%omﬁéﬁmﬁwwmfamm.

%ﬁWWWWWW@?

(z)

)

0

(i)

: magmtude of the torque

~ where the symbols have their usual meaning,

'aﬁﬁaaﬁﬁwwaﬁaﬁmﬁ%wmw

What is an electric dlpole ? An electr '
3 ic dipole with dj
moment 4% 10-%¢m is aligned at 30° with the dlrectlonlp? .
uniform electric field of magnitude 5x 104 NC-1, CaIcuIateotha
e

1+2=3
—9
facs aRs 2 4% 10 cmwm@ﬁsxmﬂ\m_lm

memamsoomqaﬁ f%‘cwztla
\@Wmaﬁr%&wmmwn | |

OR/W

Show that the ener sto d | “
gy re macharged capac1torls E= / cv?,

v 3
mmmeﬁ%wﬁﬁuww%E /‘?cv2 W
wwm il mf m ?Fﬁ'@l ‘
What is a Wheatstone bridge? Est bl h ‘
ofit. ge? Etabih the mathematical form

OR/W L e

You have been given n resistors each of value R H
combine them to get 0 maximum-and (i) oW will you
resistance ? Ment10n the values in ‘each case. Fi UM effective

Ind
maximum to mmlmum values of remstance the ratio of

Vax4+1=3

- [10]

1+2=3 ‘

(ORI R S B i Tl Tl () e o (i) THRE SRR

@I SR (RIHRED R eI D ORI (SRl W STE

©

@

mlﬂﬁwmﬂéﬁa@«m%ﬁ@ﬁw

Write a few lines on any two of magnetlc declination, magnetic
inclination (i.e. magnetlc dip), horizontal component, and vertical

' component. L 1Y+ 1Ye=
- GIfF pife, Refe @F{ W@WWW@?W—% Rear
7O/ @RS (AR fw’i‘n | .
OR/ A

(ii)

Two long and parallel straight conductors A and B are carrymg
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 onalOcm

portlon of wire A. : : 3

A SIS B HifRA1S) oer SIS S 8-0 A W 5:0 A 2% T s

.5 T A WIS B SRR OER AEE /YN 4-0cm | A

| ofRRreER 10mmamwﬁemﬁwmaaﬁ{@i‘ww
":Wl

(i)

(i)

33T PHYS:

Descrlbe any one'experiment where generation of induced emf
can be clearly demonstrated. , 3

wﬁ%ﬁg&ﬂm T Tw Cmﬁﬁ%mwﬁmaﬁ
AT AP T |

OR / &4t

Explain any one advantage of using eddy current in (z) magnetic
braking in trains, (b) electromagneuc damping, and (¢) induction
furnace. - . 3

(1) IS T G, (b), R - S, m(c)w ‘
RN R @bre «f% mmmmmﬂa AR
ToicaioR R ot +01 ‘
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() (i) Mentic difference - ' () (@) The radius of the innermost electron orbit of a hydrogen atom
, ntion one difference between an AC generator and a motor. 4 ~ is 5:3x10"11 m. Calculate the radii of n=2 and n=3 orbits.

Draw a neat diagram'of AC generator and in

. Lo : dicate th | ' : e : : =. 
coil, (f))‘the Shplnngs, (© 1.:he ax!e’ and (d) the :a:bojrsrggs:l‘slev : Glyen, rnv=(n2 / m)(h/ 27[)2 (472‘80 / e? ) | 2+1=3
- - . , . T+dxis= - | RGO AR DRSS [Tote T FHOIR IPNE
BT AR m%«wmaﬁmwwﬂw@m | . 5-3x10"1 m T n=2 WF n=3 FF PR I AN 792
1 9. B. 2_IZ Teoms GBR ~ARER | ﬂ S ‘( 2 ) ' 2(4 /é)
. .TBEWWasﬁW‘(a)T@ﬁ o weg, 1, =(n?/m)(h [2x)*(4ney /e
) Bt R, (0 W, R () R a1 B wp - o . '
o ‘ | ‘OR/ @9
OR / get :

o i) What do v: by radioactive decay ? Mention th f
() A long solencid having 15 (i1) at do you mean by radioactive decay ntion the types o

e | ~ o . dioactive decay. 1%+11=3
2 sg.cm placed inside the solerF:Qirdcrgot:rf j Stmall 109p of area E ' S ORI i
. | e nal to its axis, '- o REbA I @t e coufey Rt SPRTED! BE 4 |
change of current in the solenoid is 2 . axis. If the ) :
cange of in th . 0A'in 0-1s £ ' |
induced ; _ S, find the | | )
Hee ‘emf " t.hehloop ) . ' 3 () (i) Draw a neat circuit diagram to show a Zener diode acting as a
oS em ® 15 SlIFgE Mee ot R foos | ' ‘ .DC voltage regulator. What should be the approximate voltage
pot b o ‘ T@l _ O 2 sq.cm (FIFI . . rating of the diode used in relation to the required output
ANER 7 STHSIE ol 3] == W ‘ voltage ? 2+1=3
0'1 . . ' ] P
- 01 ERRN ATER 204 W, T PR frwrs SRR R . (AR BIN'S @57 DC OrEtE @ Roist i 1 386N B
. ¢ e 3 el < : : |  SARERE W I | (AR SIGER OE ([ WS S wd

(Hh Write 't.he mirror equation. Define magnification anq fi _ _ . - -
expression for magnification m from the ‘mirror equation, nd the ; . o OR / 994 |

R 1+147=3 g ~ . T . |

< . . (i) Write a few lines on any one of the following with pu f
CANETIRPI RITAI STIBREICH! vl | sifRaiers oiceat faat o O Wigstjery | : use: - y §WERP rpgiifs
]l sifRqEe M3 LHAD! efa all (1) Light emitting diodes |

(g) The threshold frequency for a certain metal is 3.3 x |

] ~ (2) Photovoltaic devices
of frequency 8.2 x 10Hz is incident on that particul '

1014 HZ. If a light

ar metal, cal - ‘ | o o [T m‘ TE
 the cutoff voltage for photoelectric emission. ) Cula-tg ‘ TS Tl Rt @b ese 3 ferat) =
<o Wﬁﬁ% FERARS 3.3% 10" Hz | 4I90BR @ofs 82 x 1014y, | e |
TR (AR SIS 207 SieTi=s- Ao ol A ot oo © | S (e

R '3 iR w4 ) s Rem @Fa

33T PHYS ‘ [12] . ‘ - - " 33T PHYS - [13] Contd. -




4@ 0

- (i)

= V(Ry+Ry)
B R1R2 +RiRy + RyR, \_

. Rl, R2 F R, 25 TRt [Ig5 | 29[ R, Wi Rs@w@,w
_Ww@r@wwﬁzmwﬁw@mwm
HYE 2 wicg) 3 Re ENoR @ 13 o ﬁ‘wmfas;'
v s\a,mmﬂwmﬁtﬁ—mﬁ:{bﬁm@ _

' VR +Ry)
" RiR, +RiR, + RyR,

® @)

33T PHYS

: Rl, R and R; are three resistors. Paralle] co

-that the total current flowing in the circuit js—

“of a circular current loop. Also fmd the ma

What do you understand by capaCItance of a capac1tor ? Wnte

- the relation between farad (F) and picofarad (pF). Obtain an
-expression for capacity of a parallel plate air capacitor. Do you

think that d1electr1c has important effects on capacity of a
condenser ? 1+¥4+3+15=5

wéﬁamqﬁm%qw (T[S (F) 9% PR cmits (pr)3

' WWWlWWWWWWWﬁﬁ '
wxwwmﬁmﬁ@@w{wmgﬁ:ﬁ

ORI ?

OR/WW

" R; is connected to R, in series. If V be the

potential dlfference
between the end points of the mixed com

bmatlon then show

Derive the expression’for magnetic field at a

gnetic fleld at the
centre of the loop.

‘ . 4+1s5
mmwﬁam @ﬂ(ﬂ]‘ﬁ"i@ G mﬁcﬁw,w
oL PETR . FUTS! BT o el a1

[14]'

mbmahon of R; and.

5 .

point on the axis ‘

(u)

OR / o3t
. fractive index of the
he following expressmn for re
raj:e‘;:alt oef the prism, where the symbols have their usual |

. meaning :

: sm[(A+D )/2]
21 = szn[A/Q]

| The refractive index of glass i in the form of a pnsm is unknown.

IOI an ulCId‘EIlt Ia} Cf llgllt ﬂle Elllgle Of IIquIIlLHIl deVIahOIl 15 v
(0)

the prism if the angle of pnsm is measured to be 60°. 3+2=5 . -

.ﬁmﬁ%m@mmwmawmﬁcﬁw TS

RFS AP T A T IR
sm[(A+D )/2]
M21= 7 sin[A/2]

“ me@mwwwwmﬁw'@“‘m@“

9 O

i fiwen Rpfe @ gR cvrmtmwnfamﬁ—maraw

sl 1 AfcE e G 60° = |

Discuss the phenomena of dlffractlon produced by a smgfi 4511; ~
b)lr drawing.a neat dlagram

aﬁqﬁmﬁawﬁawmmfﬁmwmm‘

,WW'

-OR / &%&t

,' ( ) Write the mass-energy equivalent relation. Who discovered the
(!

33T PHYS

Jation 7 Calculate the mass equivalent of 9x10*] energyzlzlof;
:tele relation have any expenmental proof? 1+1+

| g TGO STEEUD | SRR (O WRE SR

9x1013] %W?ﬁﬂ@lmmﬁﬂmm
.W?
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