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iolit o
D«;;:we’ any eight Questio, from the following as directed :  1*8=8
T R Goq afear 3

crack]e ., :
() We l_xealr ‘:l\' o (i .\\.hvn We take off our synthetic cloths or sweatcr
Partlcu arl’ C l) 5(‘11\()“. 1t happens becaUSe ()f
—_— (Fill in the blanks)

1

e @ Pife N tizq @A A GrEvE cAwel Reiera
ST I0T0, TOIOR By Sl G (AR R T
|

—_— (T} I o7 =)
(b) The mathematical EXpression given below is known as
principle. (Fill in the blank)
. g n & )
‘F‘l - 47[50 g rl? r:ll ‘ ]
were i NS e T S 3o @ 1wy
(Tl 312 % 7)

Dﬂ\ 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, (currents flowing through the resistors)
@ v, = V, (potential differences across cach resistors)
(ln) BOth Of the above are correct.

mﬁﬁwﬂwﬁmmsw RN AR 9F 772

i) i = iy (s e St saifzs fage)
W Y=y, (e o 72 G Rexen)
(iii) G TS | .
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ing in between two pay
(d) The force acting in be allo| i .
g sneth 10m carryin
current of 14 through each of the and N':: Oif :t:ipart in vaczuf\
< (\(

will be (Fill in the blank)
1

Y TS A Lt TS iy 1 oo o BTN 14T

Rere 2R Targ| ©FF TOIT 3ES fog o, S
(3} J1Z %3 =)

K The most important prediction to emerge from Maxwell’s equations
is 1

(1) eddyv current

(i)  electromagnetic waves

(11) displacement current (Choose tie correct option)
CRIRER AT T (T Wibizets vt SRAAIT 26
(i) BIRA o_R
(i) Rge paen e
(iii) 9 2T (o7 Tewdl AR Sferean)
- 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
(i) z-x and x-y plane (Choose the correct option)
Qe AEH WA x-y FwweTS Wiz TS W Ty sywreers Are
corg efefere i wim wfgery A

(i) xy OFE y-z TACETS

(i) y-z A z-x ANSTS

(iii) z-x S x-y FACETS (V% Bwcsr ik Bfevea)
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: is an :
erage . Opticy) Phenomenon related to I
(i) scattermg

(h)
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@iy total intey, |, reflocy
on

i) total intey _ .
(1. Nal Clraction (Choose the correct Option,

TR T Rt ey, Al i 2
(1) ﬁ@m@ I‘ﬁ%@

(ii) 1 SeTaRq Mowrarrs wive
(ifi) 4 TSR HoReamms siow (¥ Teahl Nz 5

If 4, and 2, be the Wavelength of de Broglie waves for a proton ar
an alpha particle then which of the following is correct ? ]
W 2, O A, TG 24T s B AR TR T g | T o
(O3 TS SRR omrny w240

Q) Ap=7A,
i) 2>,
(i) 2y <2, (Choose the correct option)
(o7 SG0! AR Tivez)
h’s
The term q, = % is called 1
rme '

(i)  impact parameter
(i)  Bohr radius

Wi activity

(Choose the correct option)

h2£ 7

rme?
@) WS o
i) T g

(i11) ey (5% TG e Tlaear)
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)~ The space-charge region on both g
% of 4 p-n junction is known as

(i) cut-off region 1

(ii) active region
ii) depletion region
fﬁ P ( Tioose the correcl up!um)
9Bl p-nn TRZII YOI FICT AT Ggqye; R AR —
(1) FO-F L
(i) EFY T
(iii) X A & T (w7 T Az 57

\)( If E_c: 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

;WM E., Eg OF Eg, T C (M), Siww Ge 7 CB W VB I TR (&
TN T (OB OeR (TN AL 257 279
(i) E.>Eg >Eg,

(iii) E;>Eg =Eg, (Choose the correct option)

(9% Tedch! AR Tlessn)
‘2. Answer any ten questions from the following as directed : 2x10=20
Rt SRpIE R 7ot ehsie Teq 8
(a) What is the SI unit of electric field ? Write an alternate unit of
it if any. 1+1=2
o1 afos e craR @@ ©7 T T @I 47 SR (9
735! foall |

OR / @¥

ao Y2 n Char ed .
Calculate the force between tW0 €742 ged spheres having
W charges of +1x107C and -1*107°C placed 30cm apart in air.
2

[ 5] Contd-




R -7 -
A TITE 30 1 yagre gt +1%107C A% -1x10 C engmfafy,
7ol T Hifze (Meraq wiere faral 24l 9@ 16l F41 |

® (@) Name the two forces with their nature acting betwelc;n two
protons. 274=2

; o
70 & BN N1 i oy qeppragea arm o igoa 20s (1 63) fay
OR / %l

D( 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 ficld
must be normal to the surface at every point.

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

wee MAPTZA2[I S9% AR Mol a1 ¢
(A) R Twdhe oo cras W @feais I 23 GRIE|

(B) wfZs AR urR o afed Rrmres Hfeamfes waw
TAFOIR AT |

(C) FAMRES +fFR GOFR TSI wieRe W AR A |

() (1) State Kirchhoff's laws in current electricity. 2

232 Ryye Rans Iswa Faren! B |
OR / g9t

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

e(l)=gl

AT <5 U SHACR IR 3R o[ g
AR AW Bt | 6o SRR R qenitrey

33TPJ§YS T (6]
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(d) (i) Establish the expression fq, .
flowing through the resigg,,
connected in parallel to a ¢q (
(ie. 1,+1,).

Urrepy, cither 1, or I, which are
R and R, respectively and
Wemy g and total current is |

2
9% (FEE OIS WS leieiry -

Sy - T o g | (Al44 L REE R, 4
et afee Ry &6 1 vig Lo

U oy fampe | (D9 | +1,)
(AOIAS Il Sl 133 ﬁasmail;' W@ 41 & f ’ L

OR / 23y
~ (;fﬁ Match the following and rewrite - Vyx4=7
e e AR Rl e g
(1) ﬁ\\‘ (a) =quB sinf
(2) F. (b) =mv/gB
. Xr
® r o -
4) dB @) =qlEF)+ixBF)]
() (i) Calculate the value of 4, /4r and write its unit. 112+12=2

p0/4zaﬁmamﬂqmmwamﬁw

OR / @<l

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 ARG 1 8.0 ¢y T < PR TS 0.40 A R 2raife
vare) peTpR @we G (R R =)

(i)

ression for motional emf ag & = Bly. Where th¢

() (i)  -Derive the exp eaning. - .

symbols have their usual

[7 ] Coﬂfd-



OR / qoa
(i) A current ui.' 104 g flowing in a coil. If the current suddenly
falls to ‘_’f”_‘ 015 4, d\'crag:‘ emf of 200V is induced. Calculate
the coefticient Selt induction of the coil. 2
B ST 404 fyye 2fEe 7z W) @ e 3 0-1s FTE 221
0:0A T71 NI 2y, PEAGrs 200V Rge BET e WIB 2| (277
PO TN Solces ey <oy

(g) The household line voltage of 220V is an value with a
peak voltage of 311V (g in the blank). Establish an expression relating
the terms P, V, and R, 1+1=2
WS IRTE (IS FiEw feq 2001 tarm T S TR
A WA R 311V () 1% 99 )1 P, V, W% R ARCEIBR WSS <5
HoofE Flo 341 |

() (1) A tank is filled with water to a height of 12-5¢cm. The apparent
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 @51 12:5cm THOM ANIE SR (#7072 To e AR 2
) FER Hioffe OS] TRE R AS TR 94 o CARI Si’s |
AR e w2

OR / G

Draw 4 ray diagram to make someone understand how a virtual
and many times magnified image of an object is formed in a

COMpoung microscope- 2
D! s g ele (PN TR TRt wifFafie ofofy R
5ifde Rl o <51 afoa i

33T PHYS | (8]



A plane wavefront is travellmg from ligh
2 through the interface of mediumg ; Y]:‘ Cr mediym 1 to denser medium
]

you kn' ow well that sini/sinr= v, 2 with velocities v, and v, and
 fincidence and refraction. If n ah Y, Where § and rare the angles
« ,' o . - '

» be )y pefractive indices of the

mediums then derive Snell’s law
2

G5! ST WA 1 W& Wiy
QYR TR W (ST ‘,‘) T g vy S v, A
NN '

(< ety (3 sini/sinr= v, /v,

T {F r T HAOA (Tl I
: ﬁf\'}‘iﬂc[ ( = i 4 ilel JIHATY!
1 OI% S 23 &Af SR . ey gfq py %, e
2 T (e ?qmgk“ (e m foefa i

() (1) The Lyman series is in the

i : ———— i aschen an
Brackett series are in the region, but P d

region. 1+1=2
(Fill in the blanks,

SRS TETS AT | (AT A2 79 )
OR / @2

(ii) Iéxp(l)ain in brief the type of energy states of an electron above
=0. 2

E =0 93 Sf4s xife= @b 3ene «fewss a3fod R oopes I
1|

R

(k) (i) Calculate the energy equivalent of 1 kg of a substance.
1 kg O34 @ s e *fe SR st 341 |

OR / @

j{ Discuss conductor and insulator in terms of energy gap. )
%WW«WWW@WWW%MW

241
WL Using a p-n junction diod¢ draw a circuit diagram of a half wave
rectifier showing input and nutP‘;‘rt wa:veform_ 1+1=2
B p-n TR TG JEA A F X Ao B 76T By w1
B e b o ok A Tl R

Ems [9 ] Coﬂtd‘



(m) What do you Meay In

3 (a

. .m ? How does the situation
e ectron and hole
1+1=2

“thermal cquilibr b
\ \pressed in terms o. e ¢
hd Miringge carrier concentration

) 3 o - T A G
oA A ST o "llf"l\'.va\‘:I(."l 93 SAZP BrETRGA 7 Myl T

' ﬁﬂ) P PR
ﬁeﬁ W i )1~7{l‘¢ i-1,p,(.4 “ihi%| 4| @

is matheMmaticyy
Concentratlons

@) What Is an electpic dipole ? An electric dipole with dipole

moment 4x 11 is aligned at 30° with the direction of a
uniform clectric ) 4 of ma;;nitude 5x 104 NC-!. Calculate the

magnitude of tjy, torque. =3

farres s 14 4. 10“"cmmmuﬂf?35xlo4 NC' 3w
A T (fes v quaptas 300 @i R SR s
emfifrmwmmﬂww,

OR / 53y
(ii) Show that the €nergy stored in a charged capacitor is E = 12 cv?,
where the symbols have their usual meaning. 3

CrI8 (1 4B iz s fif @t xfe E = 1) CV2, ' wrame
TCPOTR 5463 9 I SR

() (1) Whatis a Wheatstone bridge? Establish the mathematical form

33T PHYS

of it. 1+2=3
mﬁ&ﬁ?mﬂﬁm NI Fiot AT =1 |
| OR / @

(i) You haye been given resistors each of value R How will vou

combine them to get (1) maximum and (1) minimum effective
resistance 7 Mention the values in each case. Find the ratio of
Maximyy, to minimum values of resistance., 2x4+1=3

[10]
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(SIF R W4 nmmmﬁm

mnwmwsm%a?‘mwwmmw

Ffal | A W% Ty Cﬂmg?&m CHFIS (AR T @
Tl ey 2|

(i) Write a few lines
K il‘t'lir:ltion lic l:m(:n ‘;'m/ tico f ma declination, m G
_ ¢ €. magnetic {j, e Pnetic decll , Magnetc
component. P). h Tzontal component, and vertical
1/2+1 V=3
Cﬁﬁﬁi §li\9 ﬁ'ﬂ[\s (& -
A > ‘. ) % E . : oul 4 E -
DR SRS (TRANRITR fayey e e oA SANHA R

OR / g3

“ Ztﬁ?eﬁl;go?nsqop:raud straight conductors A and B are carrying
O e and 504 in the same direction. A and B are
parated by a distance of 4-0¢m. Calculate the force ona 10cm
portion of wire A. 3

AWBWWWMM&OAWS-OAM@W
pifete 221 A Wi B 5if@E) jorE| WE" /4N 4-0cm | A
HARRIZCET 10 cm T 9Bl B @oe [T 36 og@ T sl
4] |

(d) (i) Describe any one experiment where generation of induced emf
can be clearly demonstrated. 3

iy Rge sl 3@ B8 (R EE (@R ol R 4o
ST 7 B4

OR / T
y)  Explain anyone advantagt of “*‘“&t‘ddy current in (a) magnetic
| aking in trains, (b) electromagnetic damping, and (c) induction
furnace. 3
. N _ ) " 3 _

; (o) CaETeTRge p A ’:‘m BT ST, S ()
. o fagega abre afe =T T PR e e e

] Borgafom fa A !
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F HON Ofie ;v
O’d\ ) Men Qitferonee botween an AC gene

rator and a motor.

indi n) the
T of AC generator and indicate there (a)

o1 (b) the g5, . arbon brasses.
COll, (l \I!P “”?"S' (‘) th(,‘ i])(lcl and (d) the ¢ ]+4x1/2=3

DraW a neat diqp

apt RS iy Sl e 3y A TGS 4 qBY A1 T
w9 B RRIES T@ﬁ?ﬁpq: G offmR fHa I &fq ©% (a) q«:@ﬁl,
) B R ©) 1, w () ardy arw B 0

OR / g3y

(i) Along 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 ip the solenoid is 2-:0A in 0-1s, find the
induced enif in the loop. 3

ﬁ%mEISVW’{@%T@ﬁﬂW@W\?Q sq.cm (FITER <%
@@@ﬁ@%WW@%W@lﬂﬁwﬁm
0-1s® 2RI AfRET 2-04 =0, TIeT PSABIR foogs AT 7=
eGSO Fyje v 3= ey =1

5( Write the mirror equation. Define magnification and find the

33T PHYS

expression for magnification m from the mirror equation.
1+]+1=3

CTETIRIR AICAR 3esaercB! o1 | oA 1wt it ok (e RN
EEIE BT sifRams ma dorEIEGT Ry @

The thresholq frequency for a certain metal is 3.3 x 104 Hz. If a light
of frequency 8.2 x 101 Hz is incident on that particular me

' o tal, calcylate
the cutoff Voltage for photoclt"ft“" emission,

3
G| W % SO—— 33 x 104 Hz | m GH 8.2 x 1014HZ

TR (513 oy 7161 AT LTS Pl aica oifs —
R 23 oy -

[12]
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(1)

1)

The radius of the innermgg; |,
is 5:3x10-1'm. Calculate ,,, “Uon orbit of a hydrogen atom

. adij — 9 and n=3 orbits.
Given, T, =("2/'")(’? /2;:)"'(4 nn .
iy [o? ) 2+1=3
FBG T AN ABiZwra T
Y\ Ge 2BLOTA AT

~11 Q’c -y
5:3x1077m W n=2 w4 ., v wira ApE fae 2
ol s, r, =\n?/m n \2 o
n ( / )(h/ZI{))(qnl‘“/(,z)

OR / oy

What do you mean by radioactive decay ? Mention the types of
ctive decay ! .

radioactive decay. 1/2+11 2=3

(:W@i;{pﬂ. ﬁ'ﬂm {FG'KF{ ﬁs I 7 mﬁm ﬁw ng TEY 74

Draw a neat circuit diagram to show a Zener diode acting as &
DC voltage regulator. What should be the approximate voltage

¢
rating of the diode used in relation to the required outpu:
voltage ? https://www.assamboard.com 2+1=3

(SR TG @B DC STHE (A0 f2oitel T A TEA T
AR Sa T | (I DRSO TS (AHR o= B0 =9

TS (R (2 TS

OR / @41

re of the following with purpose ot

Write a few lines on any ot
2+1=3

use :
(1) Light emitting diodes

v\l i(‘L‘S

(2) Photovoltaic d

S Wam\’ﬂ“ (AR fort | g Sree) B
fal |

(131 contd.



4. (a)
(b)
33T PHYS

(1)

(i)

(1)

a capacitor ? Write
pF). Obtain an
r. Do you

what dO. you |,
the relation |,
expression for

Ndere Haree
d“Stand by capacitancc of
Woe y L

veen farad (F) and plcofarad (

- apacipy o] plate air capacito
think that dl‘\i“\‘lri(- l of a pam]ldtl» Lm ;t%‘ on capacity of a
s D a8 . 2 Q ? h - _
condenser . 15 importan Lot 34+15=5

»ﬁm Qe ar s '
A I (o qury gy () Sl P (PF)S

f:“; ‘,,: I
e TR T g ATY@ 4y 41ae b1 A+ gaperaff fefd
RN XSS ot opmiefa aqgold om oz 4 9

LVifee
SR ? "

OR / a2y

Ry, R and R are thre, resistors. Parallel combination of R, and
Ry is connscted (0 Ry 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 (Rz + Ry)

—

R\R, + R,R?+ R,R,

R, R, W% Ry %7 fefihl (wias | T R, &= R, [4T YOI *[TF
TR FeNS FLC19 12 MR A 92 FeGBH R, T B0 (NTRweiE
ﬂtﬂ@@mmﬁ%ﬁ@emwﬁw@mmﬁ@mm
V R, (@18 gigedl @ a6anre 2a1fZs iy Rge 2

~ V(R2+R3)

= RR,+ R,R; + R,R,

Derive the expression for magnetic field at a point on the axj
S

of a circylay current loop. Also find the magnetic tield at ¢
e

centre of the loop. 4+1=5

TR 2 peseye oy (el [0 G190 (g faefy 2y B

IR oy | (G1A¢ (H ferefa ofaa

[14]



(c)

1

)

'WW‘-WWW

OR / @3y

Derive the followi.ng eXpressio,
material of the prism, whe

meaning :

re tl] for refractive index of the
© symbols have their usual

_sin[(A+D, )/2)
"= sinfAa2]

The refractive index of glass in the form of a prism is unknown.

For a;w in;idzgf ?Yl Ofllight the angle of minimum deviation is
found to gf - aicufate the refractive index of the material of
the prism if the angle of prism is measured to be 60°. 3+2=5

forerm fye MR PRI w1 fray arpraircdt e =1, 0
IRT® ALFOTR o6 Y 339 wfrm |

o =sin[(A+Dm)/2]

21 sin[A/2]
5] forem oS A GGl 59 Afvraneas wreere | 1 A P
i3 wew Rpif @ G (9IRk oz 40° | Brem 515 smide afemane
sjol 31 TR faE (@i 60° =

Discuss the phenomena of diffraction produced by a single slit
by drawing a neat diagram. 1+4=5
a5l SifwE B =ifF @feTe B (R ARSI
D 4T |

— OR / %

qui\'alcn't relation. Who discovered the
relation ? Calculate the mass equivalent of 9x10'*] energy. Does
the relation have any experimental proof? 14142415
FAH! faat AT (i wfaEr wfafes?
g Al | A R ot o

Write the mass-energy ¢

ox1013] e ATYH



