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1.  Answer any eight questions from the following as directed : 1x8=8

RORFIE (- @i5i 2o Te < 2

()

(b)

(c)

We hear a crackle when we take off our synthetic cloths or sweater
particularly in dry season. It happens because of
(Fill in the blanks)

1

T SIEI AR S A FELDT Fi#ie A GIEDR Y [eR 90 9%

Aore, O SNl ToXs F@ €I Ww wfi| Gmew zemF IEA e

AL T ) (92 %o )
The mathematical expression given below is known as — ——
principle. (Fill in the blank)
M @ N 9
I8 = — h; |
: 4meg ; o ;
| orear sifasE e a1 TS e ARDS|
(4 95 )

!

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)
(ii) V, =V, (potential differences across each resistors)

(i11) Both of the above are correct.

oS I i TGO S 2 Ui A e (o A
B 12 (=61 A AIS A 2 OiRCE A (TG wm W2

() i, =i, (AF giod T4 faca eifee [ge)
i) V, =V, (G 9bd 18 G [eacen)

&
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(d)  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
wil | #be s BN Wiy (Fill in the blank)

1
TP ST AR 1o TR A 10m T 46 SRR ey 14 Foge -
Ao 2Ez | SR gt W M s m
| (P 77 72)

(¢) The most important prediction to emerge from Maxwell’s equations
is 1
(1) eddy current
(i1) eIectromagneﬁc waves
(i11) displacement current (Choose the correct option)
FIASTE-GT FTRel (AT BB ReAN T (AT 7RI SR =gl
i) I e
(@) Ry g 5=
(iti) FTpIo 217 (¥% Teafs [z 719)

() 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 il
(1))  x-y and y-z plane
(i1)" y-z and z-x plane
(1)) z-x and x-y plane (Choose the correct option)
G AN W x-y O Wiex| WHAfEe AR I -2 o A oraE
efowriere af @) wifes A .
1) x-y @R Y-z OCe
(i) Y-z GR z-x S
(i) z-x GRR x-y OCE (o7 @Wﬁ (R 73)
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(g

(h)

Mirage is an optical phenomenon related to 1

(1)  scattering
(i)  total internal reflection

(i1i) total internal refraction (Choose the correct option)

SIS 20 GFETE ERE S @3z @t
() Remeas iz oo |
(i) =i SR efoweem AEw et

(iti) < e AfSTReE AT Sios (&% Tedl (J0R 718)

If 2, and 2, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1
A 2, @R A, TGO (@A @R b ST FE -3 o7 ) =
SizE FRERS (FHD 9w 212
@ A, =4,

@ A,>4,

(i) A, <A, (Choose the correct option)

(&% TEF0 (A% )

2

ihestermta,'— is called : il

0
rme?
(i) impact parameter
(i1) Bohr radius

(111) activity (Choose the correct option)

2
aq = 1% qififece = =

Tme
(i) FRAS A
(i) GIEa [P
(1ii) AfFael

(=% TG0 (J0g 73)
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() The space-charge region on both sides of a p-n junction is known as
(i) - cut-off region g
(11) active region
(iii) depletion region (Choose th.e correct option)
G p-n SIHE ¥ 4@ WW@TW SIECE o T
() o o '
(i) G S
(i) = A Te =g (&% TEF5 ([0 713)
(k) If Eq, Eg and Eg, be the energy gaps between CB and VB of
C (diamond), Si and Ge; then which of the following is correct ?
; 1
W Eq, Eq SR Eg, @ C (TR, Si @8 Ge -9 CB 932 VB ~97 T2
& oaE = ome Mova @D v w1
([ME = =
@ Be = Bo <t
(iii) Ec >Eg = Eg, (Choose the correct option)
' (¥% Te/b (Jrg W1e)
2.  Answer any ten questions from the following as directed : 2x10=20

ANPIE  (F-clea w5 2t Ted S 2

(@)

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

it if any. 1+1=2

Sl fore @i (Hran @ 2 I S @I G5 SliE eieE
(16 CeTe | -

OR / 9241

(1) 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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(®)

(c)

(1)

(i1)

(1)

(i1)

< T 30 TECE A +1x1077C &= -1 x 107 C SRR 75
wifEe (eI Je & T <@ siomt e |

Name the two forces with their nature acting between two

protons. Yax4=2

75 el e Tl o1 TR 91N =R et g ([ 4T) @i
OR / 91441

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.

SefReeR (AF SuT PR [0 @ 2
(A) AR B! F2fS e (RO S <5nS * 209 AE A |

) o WS ARRR b Rl Rures R cpfen cRels
Aol A | '

(C) ATRER G AR IS AFE Wi s Al |

State Kirchhoff’é laws in current electricity. 2
eRig) e e Peeed FEsf @l
OR / &394

Name the electrical device which is similar to one use of
potentiometer. What does the following expression mean ?
1+1=2

£(1) =gl

- IEgEeREE N @Rl UAEE ek & @Riese
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(d) (i) Establish the expression for current either I, or I, which are
flowing through the resistors R; and R, respectively and
connected in parallel to a cell of em.f. E and total current is I
(ie. [+1,). - 2
G0 (HICIT A% FATAETCNE IS GG @IEE P R, 9. R, 07
w4 e R @ 1 @<k 1 | 3 S g 1 (SIis 1+ ) = orRgE
[ L, 99 a0 R e el |

' OR / &34t
(i) Match the following and rewrite : . Yax4=2
’ i (rewl AReH S o= @l
) bt (a) =gquBsind
@ _F (b) =mv/qB
; Idl x 7
B) T B looi ot T 8
©) @ =it o
@ dB d) =glEF)+oxB@F)]
() () Calculate the value of u, /47 and write its unit. 1Y2+15=2
Ho [ 4x FAMADI T o101 R G2 G @I
OR / 92
(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 *Ieye @R 80 cm [AICE G0 PR 3 W 0-40A R
2RIRS 2| P @ GrEe v By T@

() (@) Derive the éxpression for motional emf as ¢ = Blv. Where the
symbols have their usual meaning. - 2
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(2)

(h)

ST R BIeT o1 FRFRIFG & = Bly 7 1 el el | (@AM

Tz AR AR A TLHE AT FAE
OR / 24t

(ii) A current of 4-0A is flowing in a coil. If the current suddenly
falls to 0-0A in 0-1s an average emf of 200V is induced. Calculate
the coefficient of self induction of the coil. 2
i P 40A Ry eifze ) @ Ry 3fit 0-1s 70 2ol
0-0A-CS I TF, PLAILCO 200V [FHIR BT Jo7 SRS 2 | O
TR FIACE @S el |

The household line voltage of 220V is 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
qE TS @APIeT kR Fet 220V e - W @R |
A e 2 311V (2T 249 Fe)| P, V, @k R AifelR St g3
HSF FAH A |

() A tank is filled with water to a height of 12-5cm. 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

GG GiE  12-5cm THel e Te M A ez T Site A
A A A TSl NSCHICHCAT AR GIeA 94 cm NS
517 | TtETa AfeT=iE Fo 2

OR / 31

(ii) Draw a ray diagram to make someone understand how a virtual
and many times magnified image of an object is formed in a
compound microscope. 2

5 R NEFCHE! @i eraaes I2at SfEe afele FreiE
siffe 21 (73 T (@I GHEE @RIER T G qfba o |
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)

(7

(k)

@D

A plane wavefront is travelling from lighter medium 7 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 r are the angles
of incidence and refraction. If n, and n, be the refractive indices of the
mediums then derive Snell’s law. 2

G STYL HGH 1 R A 2 GF AR M@ v, GR v, &l
Y AR IR (O OIS & (T sini/sinr= v, /v, @IE 19K
r 2E Sl (@l G dford (@il | A ny G9R n, B NG 1 G=K
A 297 AT 2 OIRE G (AP CHER G0 Wefd TRl |

() The Lyman series is in the region, but Paschen and

Brackett series areinthe - region. 1+1=2
' (Fill in the blank)

Fiom il cief WL, (G AT =R &
T @Rl e ksl (4B 9 1)
OR / &=

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

E=0 (> Wif5s *Ifeq G5f 2rerppes e agfon Raa eses
T e

(i) Calculate the energy equivalent of 1 kg of a substance. 2
1 kg SR (I 2MieR Fsngen *fe= 2/ sl S|

OR / 9241

(ii) Discuss conductor and insulator in terms of energy gap. 2

*ifie #bd Tl QRN ARR @2 w=IFE) smicds [REE s
3 |

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

G35 p-n T TS T2 T G O @ eI T B S
TR FF D R W20 wqEE Tl SFE |
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s

(m) What do you mean by thermal equilibrium ? How does the situation
is mathematically expressed in terms of electron and hole
concentrations and intrinsic carrier concentration ? Tar =2

oI A1) SRE! 2 AMATSITSIE G SR 2ETRE G- (e MoST G
Rum s SAve A FheiE o i 242

(a)

(b)

(i)

(i)

(1)

(it)

What is an electric dipole? An electric dipole with dipole
moment 4 x 10-%cm is aligned at 30° with the direction of a

uniform electric field of magnitude 5x10* NC-!. Calculate the ,

magnitude of the torque. 1+2=3

faTE ST 912 4 x 10-%cm-99 @gfes @ 5x 104 NC-1 5=
ol (B N @PIeT CFead A 30° i I iR | [@rEve
eorE faa <91 5 A Sil SR |

OR / %<1

Show that the energy stored in a charged capacitoris E = 1/ CV?,

where the symbols have their usual meaning. 3

orle (@ @5 wiRe e fifke Al WfE E= 1/ CV?, @
RS FLIONAC2 A T AoAnd oL T2 FHCz|

What is a Wheatstone bridge? Establish the mathematical form
of it. ; 1#£2=9

2250 IS [ 2 @F Fifeoa Mideis wet ATE FE! .
OR / w94t

You have been given n resistors each of value R. How will you
combine them to get (i) maximum and (ii)) minimum effective
resistance ? Mention the values in each case. Find the ratio of
maximum to minimum values of resistance. Yox4+1=3

33T PHYS (BENG) [10]

(c)

(d)

(i)

(i1)

(i)

(it)

(ORI R N nlb @4F STl 2R () FEm 9= (i) TS
M @ (TS 2 @GP SIS ASIE 2 9o CFed =Aledl 5
T SN | T R T @i SHre [l @l |

Write a few lines on any two of magnetic declination, magnetic
inclination (i.e. magnetic dip), horizontal component, and vertical
component. 1%2+1%2=3

BT pIfS, RS (i, Oefia Tk R Tors SoilkeR -
759 SR IO AR @I | -

OR / &2<]

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 4-0 cm. Calculate the force ona 10 cm
portion of wire A. 3

A &R B =121 767 74 fea wew 8-0 A @R 5-0 A 2R_iT I3 i
BIfeTS 2R | A 938 B I8} uoF W04 IIG 4-0cm | A AR
10cm (e G ST @oitn T 9. o4TS TR oA Al

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

SIifNe R BT <o Suw zenfs TS (RIE (A @]
G5 ATER R T |

OR / &31

Explain any one advantage of using eddy current in (z) magnetic
braking in trains, (b) electromagnetic damping, and (c) induction

furnace. 3
(0) @EANCTS T7e o @, (b) Rpe -GTee SuwE, @9

(0) S R (3-(ITT 5o e 241 ST i 2icaiess TRz
SR Rec i et -
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¢) (i) Mention one difference between an AC generator and a motor.

0]

(g)

(ii)

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+4x15=3
G AREE] @R TEAMS YR G (CER Wy AP G5 AILF]
S @l | G @ 2R T SR By o I Gifbre
@) T, () Bt R, (o) SO, R () IR 7 e

OR / 92T

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 0-1s, find the

induced emf in the loop. 3
9% em-d 15 AFTE G0 5791 PIAE @OE 2 sq.cm CFIFCER
f5 (2TB) P PG T A B 9 2@ | A PEAMDCS
0-1s =iz ARTET 2:0A =W, 0T PR oo AR R
Fuaiitre SIRke Ry o <= e S|

Write the mirror equation. Define magnification and find the
expression for magnification m from the mirror equation.

ilGElE1=5

(iR wofcel el el | AifRadeE kel e =R (eI woftelm

TR (A AAFad m~aq gD e e

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

G55 4iea «EET F% 3.3 x 1014 Hz | 4igivd @2itd 8.2 x 10MHz
FAICE S Si#{fo® 20E SNE-(gios Wofses & eifeds Redren

O 24 9ol Tl |
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()

(1)

(11)

(i)

33T PHYS (BENG)

The radius of the innermost electron orbit of a hydrogen atom
is 5-:3x10~!! m. Calculate the radii of n=2 and n=3 orbits.

Given, 1, =(712/m)(h/2a1r)2(4;2'50/82 ) 2+1=3
GG AT FAAE [COET 2ETREA S ioa WP
5.3x10-1lm @ n=2 G n=3 FF 7od JONE F© ZA?

e g, 7, =(n?/m)(h /27 (475 /e? )

OR / §23Y

What do you mean by radioactive decay ? Mention the types of
radioactive decay. 1%2+1%=3

m@ﬂﬁﬂ%ﬂwﬁs @R ? (o REoeR 2w S @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 ? 2i =3

@I (T TIEE DC S-5% (2504 AR FS T GF(6 T91
ARFRTSICI OTF T | (TR TG ©rbe (b2 Se67{b SroisH
oo [T 4Aa 26T The?

OR / &1

Write a few lines on any one of the following with purpose of
use : Pt

(1) Light emitting diodes

(2) Photovoltaic devices

> ST (F-(FT GHBT S FEHG &T12d @0 | TILEE SOl
TEd A e

(1) @T® (LED)
(2) SIET e @Ml
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4.

(a)

(b)

(@)

(1)

(@)

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 ? : L5t SH1o=5

G QT HFFg FI00 F @R? @K (F) @R EE @=ie
(pF) -3 00 9% (01| G5 7@ (20 Y A A0

SRR S 1| AR diTTere Ao Mt wwgsyd
Aol itz e o O} 2

OR / @341

R;, R, and R; are three resistors. Parallel combination of R, and
R; is connected to Rj 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

B V(R, + Rs)
RiR,; + R{R; + RyR,

R, R, 9% R; Al fodlt @idF| @3 R, 9% Ry @IS 46 217"
ARG FEICS TN 20 D07 R 3 A0 R ~= A0 (ST @l
A oA ozl e aeaite o 12 1w e Ko AL Vv
=, OIFE TSI 2[ifRe @I [Fwe 23,
AR Ry
RR, + RiR; + 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

D 2Z U SFZ I K9S G199 Hefa el | e
YT DY (FECOE (BIFF ([T A |
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(c)

(ii)

(1)

(i1)

~ the relation have any experimental proof?

OR / 341

Derive the following expression for refractive index of the
material of the prism, where the symbols have their usual

meaning : ,
W sin[(g Lok i
sin[A/2 ]
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

ferers sifo® “mitdd eformIcEs it (sl eFFRIFHT Ref e, @iE
JIZe FEofE FApana S T2 FACz|

3 _sin[(A+D,)/2]

e sin[A/2]
G0 TSN ee AF IFHFA FIF AT Tewie | GG Sisifow
A Ty e Rpgfe (@i Ieet At colrz 40° | forer sifde wwiceta
AfST@E 9l Tt M ferem™ 60° e 27 |

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

a5 fEE Ba G G EUBTE SR 26q SRS ARG
b I | ; |

OR / &4

Write the mass-energy equivalent relation. Who discovered the

relation ? Calculate the mass equivalent of 9x10'*] energy. Does
1 Rl21=5

S TNQETOR THHD (01 | AT (S SNRER TR 2 9 %1073
e I9er ©F st IR | ATHOA R AT wlersn siiel S 52
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