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PHYSICS
- (Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

" The figures in the marrgin indicate full marks
for the questions.

Q.f No.-l carries 1 mark egch _ ' 1x08 = 08

Q No. 2 -cam"es 2 marks éaclz'- : 11" & 2><'10 = .20- |
3 - Q. No. 3 carries 3'n:{1rks each h = 3x09 = 27 |

Q. No. & cronS mi s bl 5x08 = 15

Total = 70
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L. Answer any eight questions from the following as directed J
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1x8=8

; i ater
We hear a crackle when we take off our synthetic cloths or swe

. " because of
partlcularl'y 'm dry season. It happens (Fill in the blanks)
1

cfen @it BfF = 3w o e 3 SEER At ReREe

I IS, FHIOIR Il 1% & | G QAR IR A -
| (N7 32 94 )

The mathematical expression given below is known as
principle. : : (Fill in the, blank)

— n g )
Regfdy !

oo fial sifiSty errRiFGR 1 S 3 o 3w
| (97 312 73 )

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, = Vz'(potential differences across each resistors)

(iii) Both of the above are_correct.

WOl (@ TR TATIAFOIR TS (2 W2 | MM FESHR = Fo1 <ol
RO H2 (NRROTS AIYE T W (O[T o1 (0! AR 87 T2

(i) i, = i, (14 R TS RIS {ge)
(ii) V, =V, (> PR 72 ("= [Fewren)
(iii) 8% DR &% |
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(d)

(e)

The force acting in between two parallel 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

APLT TGS AT 1m IS A 10m 7 qor AR 1A
Rge RS txm) olt yoER woe FM s g |
(T 3% 93 )

The most important prediction to emerge from Maxwell’s equations
is f ' _ y |

. (1) eddy current

(i1). electrqmagnetic waves

(iii) displacement current ' (Choose the correct option)
CGRIETR FTIFIRER TR 2Rl wibiRets vl SRERI 2

() SRwE wR

(i) e pEdE il

. (i) IR 2RI (9% Tearr arf% Clasan)

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

: (i’) x-y and y-z plane

(i) y-z and z-x plane ™ | ‘
(ii1) z-x and x-y plane , (Choose the correct option)

G TG A x-y FISTS AR | WA I 7t -z FweeTS A

O (ors AfSTlee W S wifvery AR
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(i) xyF y-z TGS
(i) y-z* z-x ANOTS 5 s B
(i) z-x ARF xy FWEAS . (9% Tewdr AfR Tlasa)
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Mirage is an optical phenomenon related to
(1) scattering

(ii) total internal reflection "
(iii) total internal refraction (Choose the correct option)

ﬁmﬁaﬁﬂwmwi

() ReRaEtTe Tite

i) = e T woe

(i) *f SRR SRR wve | (wg Teweh! IR Olredr)

()

(i)

If 4, and 2, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1
M 4, AE A, TG AT W G5 Sierwl TR & 77 wweol 0
(T ST %ﬁﬁ'@ GFF@T & T2

6 A=A,
(i) ;.p > A, |
(iii) Ap <4, ' (Choose the correct option)
S = (5% ool R Tfeean)
‘ 2 . | ;
- The term a, = . 802 is called S 1

33T PHYS

(i) impact parameter
(i) Bohr radius - : ' ;
(iii) éétivity ‘ : (Choose the correct option)

zme

*’0 WW@

(@) TS ABF

(i) TN mr{ . | C ,
(i) el (&7 Tewh! AR Theysan)
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()  The space-charge region on both sides of a p-n junction is known as

2.

33T PHYS [51. ' - Contd,

: |
(1) cut-off region

(i) active region ¥,

(iii) depletion region (Choose the correct option)
O p-n TR A I A TR T TS (T

() o-oF e |

(i) AEFH e ! -

(i) 0 A Re we s (0w Tewn! AR TRSd)

@) If Eg, Eg and E, be the energy gaps between CB and VB of
C (diamond), Si and Ge, then which of the following is correct ? ;
T E,, Eg W% Eg, @0 C (), Si 9% Ge I CB W% VB I Ao =&
SR T (O0F TFR (00! AR BF T2
@ EBe>Ba>Ee,
i) .Bo«ByeBe,

(i) E; > Eg = Eg, _ (Choose the correct option)
| (&% Tee! AR Tlersdn)
Answer any ten quéstions from the following as directed : 2x10=20

RO SPIR Rirerar webr el el IRl

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

it if any.. 1+1=2

smmf%smﬁwmamﬁswﬁwmmmm
ﬁmﬁ‘iﬁl

' OR/ &%

(i) Calculate the force bgtv;/een two small charged spheres having
charges of +1x1077C and -1x107C placed 30cm apart in air.
- 2

L T g A S B S N - 03 s e, VIO A TN S




(b)

©,

(i)

(ii)
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+ potentiometer. What does the following" expression mean ?

Y TWGTS 30cm FEGS & +1x10-7C % -1 x10-7C SLHRFAE

WOl 3% HifEe cwmﬁmwaaﬂwiﬂ“‘

Name the two forces with their nature actmg between two

- _protons. - Vax4=2

fma%aamwﬁ?mwmwmﬁmwﬁv(ﬁﬁ)ﬁw
OR / et -

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.

(©) The interior of a conductor can have excess charge in the .

statxc situation.

T PR s TR e 7 ¢

(4) AR St et e w1 cofme w5 20 IR

(B) Wﬁ@ﬁﬁ?@a@wﬁammwmm
TSI ATH|

B _© AR AR e TS wioRe i RN A | |

VState Kirchhoff’s laws in current electnc1ty "2

'mﬁwmmwﬁw |

OR/WW

> 5%,

Name the electrical device Wthh is s:milar to one use of

o 1+1=2
N\

e()=4l

- AT TRORT B AR SO TR IR <1 AP
" RERIREE W F | eoa eRpRIREIR R qEie
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N,
N,
\,

d () \Estabhsh the expression for current either I or I, Wthh are

(i)

© @

(il

M )
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flowmg through the resistors R, and R, respect:vely and

connected in parallel to a cell of e. mf E and total current is [
(ie. I, +12) 2

<ol mﬁemmmww@mwmxw&a
et oIS Rege @ 1, o 1, | 3 5 fige [ (Sdie 1,+1,) =

cvscmmmammﬁwwn

OR / waa

Match the following and rewrite: . Yax4=2
woTe il ATz R o e o |

& & . | i | womp sin®

® F ) -mugB

@) r | (é) .- 2% Idisxr

‘(4)' dB o (d)l =Q[E(F)+5><B(F)]

‘Calculate the value of Ho /47 and write its unit. 1%+14=2

Ho [ 4z AMTHR T o= 391 1% G35 B |
" OR/wed

A current of 0-40A is flowing through a c011 of radius 8-0cm

“and having 100 turns. Find the. -magnetic field at its centre. 2
.IWWWS-Omm@mwﬁQMO-MAﬁmW

TR| FOACR @S G cva fFda =41

Derive the ex'pressibn for motional emf as & = Blv. Where the
symbols have their usual meaning. =~ - g 2

7] | - Contd.




T R 1o 37 eremRIfeITH! £ = BlyA WA {1 341 1 T8 IR
AT 5151 R W iR ‘

OR / 52t

- (i) A current of 4-0A4 is flowing in a'coil. If the current suddehly’

®

W G
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falls to 0-0A in 0-1s an average emf of 200V is induced. Calculate
the coefficient of self induction of the coil. 2

<5l POATS 4.0 A Ryge arifze tz e @3 ﬁlﬂﬁﬁ 0-1s TS 2I1e
0-0A =1 wf¥t =, PEAIGIS 200V R bl 301 WiE W1 (O0T
- PR TR @ellcs fia =4 | |

The household line voltage of 220V s an — value with a
peak voltage of 311V (Fill in the blank). Establish an expression relating

the terms P, V, and R. 1+1=2
TS IS [T AER ReT 20V wwE W 3N
T AN A 311V (37 52 97 7901 P, V, &% R MR TS bt

TE Foiw 1 | | |

() A tank is filled with water to a height of 12-5cm. The apparént '
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
SRR Bl 12-5cm THOITa ANE SAZ @RI (28| TS AR 2l

B @ER S TS TRFFR TS TR 94 e (AR A |
AT efevrarcs Ry

OR / @941

(i) Draw a ray diagi'arr_l. to make someone understand how a virtual
and many times magnified image of an object is formed in a

-

compound microscope. . 2
~ @b (N MREFHS (I TG TR SR oo R

3 = IRC! JEE o1 AMa i |
o [8]



(i)

@

(k)

0

™
5
\\

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/sinr= 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

51 SROPTYY WG 1 W% WG 2 I AN v, A v, [OIE
YR R WF (SIS Slewd @il (3 sini/sinr= v,/ Y,
TS (T T WA (I A &SRt (@it | I n, AE n, F AGH
1 W% WA 23 AR W (ST WA (FE @01 e =i

(i) The Lyman seriesisinthe ________region, but Paschen and

Brackett series are in the ______ region. 1+1=2
' (Fill in the blanks)

TR REAR &S A | (4T 3R 3 7 )
| OR / w2t |

(i) . Explain in brief the type of energy states of an electron above
-~ 'E=0. gt o

E=0 St uifte e <51 Ferahe *wa egfon RE 3t i)
@ Calculate the energy equjvalént of 1 kg of a substance. 2
1 kg OR_ (A ~mILR Fagen =& SAfR{ed oA 4|

OR / @941
| (z‘l)/ Discuss conductor and insulator in terms of energy gap. 2

e sifta Tl A ARIR e WARAIY Mt ey wceeAr

_Using a pgn junction diode draw- a circuit diagi'am of a half wave
rectifier showing input and output waveform. - C1+1=2
GO p-n SN THE IR IR Y wRko W GOiR 36 BI weww
TR TS 4D WS AOooF T2 Fiol Wil |

BTPHYS - || [Ey| - -' - “Contd.




(m)
3. ()
(b)
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What do you mean by thermal equilibrium ? How does the situation
1S mathematically expressed in terms of electron and hole
concentrations and intrinsic carrier concentration ? 1+1=2

1T IR SRy R MRS @ SRR FARE W X APl S
Rew ae stiver s R aom =1 = '

(i)  What is an electric dipole ? An elect:ﬁc dipole with dipole
moment 4 x 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
fase @ 62 4 x 10-9cm tagfoss fac @B 5% 104 NC™! TR
TR T AP (R G 300 (i TR @Rl RERER
oS & F 56 AW oot /| |

OR / 993l
(i) Show that the energy stored in a charged capacitor is E = 15 CV%
where the symbols have their usual meaning, - 3

e maﬁ%mﬁﬁ@w'ﬁ E=%CV2,1I‘GW"

FFSHLZ AGADR oY 35 IRCT|
(i) What is a Wheatstone bridge? Establish the mathmaﬁcél form
&l o ' ' 1+2=3
e o 2 2R TR Made w2t 7e 41|
| OR/w%a |

(i) You have been given n resistors each of value R. How wﬂl you -

combine them to get (i) maximum and (i7) minimum effective
resistance ? Mention the values in each case. Find.the ratio of
maximum to minimum values of resistance. = = Y2x4+1=3

, [10]
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(c)

(i)

(i)

(d)

33T PHYS

(i)

(i1)

]

(O R SRR nB @ Fl Tl () T 0 (i) SRS W
@MY SN (QRTFLD! AT TSN 2 D! (FTS (AR T TCrd
A | AEH e S @R e {3

Write a few lines on any fwo of magnetic declination, magnetic
inclination (i.e. magnetic dip), horizontal component, and vertical
component. - 1%+1%=3

G pifs, Rafe o, el oot wie Sy Solrea Rizerar
7h19 @oTe PRI v

OR / &9t

Two long and parallel straight conductors A and B are carrying
currents of 8:0A and 5-0A in the same direction. A and B are

separated by a distance of 4-0cm. Calculate the force ona 10cmn
portion of wire A. _ 3

A 1% B AR orER WM T 8-0 A WF 5-0A 2RIR G e
bIfee TRl A Wi B SfiIQ queR WE IRER 4-0cm | A

ﬂﬁa@wmantﬁfﬁamw«emﬁmwmﬁm'
1|

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

=i Ry v WWWWWWMQW
SR G014

OR / w93t |
‘Explain any one advantage of usmg eddy current in (2) magnetic

braking in trains, (b) electromagnetic dampmg, and (c) induction
furnace. - 3

(1) EATETSIRZS 7 &5, (b) R 5T 7o, W% () S
pHIR ﬁwmamaﬁsmmmmmmm mﬁqs
E‘WWWWI ¢
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(e)

(i)

(i1)

Mention ore 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+4x%2=3
51 ARTEY 21z Tesi W I 6T TGS A by ALY T
=1« . m%aﬂmmmhwwﬁww)?ﬁ
) B R, (o) @1, o= (d) I g HiFS T4

OR / 993/

A long solenoid having 15 turns per cm has a small loop of area
2 sg.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. | 3

2% cm S 15 ARTE TKE o B fowT© 2 sq.cm (AT I
PEE B PUFDR WY ATSNR FoA 341 (2| I PYAIOIS

 0-1sT 2R AR 2.0A T, TR FOABH fooTe 4 7F

?ﬁ%@mﬁﬁﬁmﬁﬁ@ﬁl

(f) Write the mirror equation. Definé magnification and find the
expression for magruhcatnon m from the mirror equation.

141+1=3

© (NIRRT SRRt Forat | AR e Rl @i (oM Wit
NGB ARG mI PRI ﬁ‘fﬂﬂl

The threshold frequency for a certain metal is 3.3 x 10" Hz. If a hght
of frequency 8.2 x 10'Hz is incident on that parhcular metal, calculate
the cutoff voltage for photoelectric emission. - '3

®

eI AR TR 3.3 % 101 Hz | mgrgu?n @S 8.2 x 104Hz

mwcmmﬂ%wiﬁwmmﬁmwmw
ﬁﬁﬁ !i’a Ao|t ¥ -

- 33T PHYS |
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(h) () The radius of the innermost electron orbit of a hydrogen atom
is 5-3x10-11 m. Calculate the radii of n=2 and n=3 orbits.

Given, r, =(n2/m)(h/2rz’)2 (47!6‘0/6 ) | 2+1=3
RGO ST RS fowdd FEresA FHOR IR
5:3x10-11m T n=2 WE n=3 FF PR P [FH 22

izl =i, 7, =(n2/m)(h/‘2ir)2 (47:30/.92 ) |

OR / w2

(!!) What do you mean by radioactive decay ? Mention the types of
radioactive decay 112+1%2=3

m@nﬁ@qﬁmﬁw?m@nﬁmmw«n

(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 dlode used in relation to the required output
voltage ? - | 2+]=3

(IR ST G612 DC S0 'S @@Wamﬁmwzﬁm
ﬂﬁ@@w&mﬂ1wwwgﬁ‘@@ﬁ\wﬁ%ﬁwﬁ’m
| wmm%%? -

OR/.WW

(i)  Write a few lines on any one of the following with purpose of
use : 2+1=3
(1) Light emitting diodes |

(2 ) Photovoltalc dev1ces

wﬁmf&mmew @@mﬁwmmﬁm
IRQA

(1) TS (LED)
(2) s REIW FeE

33TPHYS y - [13] _ Contd.
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()

What do you understand by capacitance of a capacitor ? erte
the relation between farad (F) and picofarad (pF). Obtain an
expression for capacity of a parallel plate air capacitor..DO P
think that dielectric has important effects on capacity of a
condenser ? : : o 14¥E3HY=S

4 O e SR e e @IS (F) &1 BREEIS (pF) I
WG 77 fo11 | TIRNeT oMY@ Y 417 B diaaes et e

T R TS R e asgeld e I I

ORI ?

OR / 9941

Ry, R, and R; 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— - o 5

I= 4 (R2 + RS)

R Ry SI% Ryt fo01 qates | 3a R, W% R, 143 51 s

PTHIREAI BT AT 02 WITR W% <% TSB! R, I 7S (MG Oie
ﬂq@kmwﬁﬁﬁmaﬁmwﬁw@wmﬁwm@

v w,mmemmaﬁmmﬁai[bﬁm;‘a

® @)
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o V(R, +R;)
R1R2 + R]RS + R2R3

Derive, the expression for mégnetic field at a point on the axis'
of a circular current loop. Also find the magnetic field at the
centre of the loop. - T ~ 4+1=5

JEIR AR POTR Ty Mﬁw-mmﬁﬁw}m
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OR / &%

(i) Derive the following expression for refractive index of the

(©)

33T PHYS -

(i)

(i)

material of the prism, where the symbols have their usual
meaning :
=-sin[(A +D,)/2]

sin[A/2 ]
The refractive index of glass in the form of a prism is ur}krfowr-m
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
forem aif¥s s afevmaice wee i eRIF FdR =1, T
IRZTS FFSTZ AT 9 I =l
- sin[(A+D,,)/2]

R —

sin[A/2] ‘

<51 fremR Foe ot (p3al 61 2feTanT wers | bt Weifes IR
AR o Rpfe @GR ARt tairg 40° | et 4fSe smide afewmns
AT ¥ TR ferew i 60° 2 |

ng

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

B R BT o g @afEs AR @Al SeRE SR
DA ¥4 | :

OR / 594t

Write the maés—energy eduivale'nt relation. Who discovered the
relation ? Calculate the mass equivalent of 9x10'*] energy. Does
the relation have any experimental proof? 1+1+2+1=5
TefeR AAGETOR TIED! et | THED IR WRwR A
9x10'3] W& FAAGe T A9 I | AIHROW A AIrHETH A
SR 2

%
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