33T PHYS Lotal number of page

20273

( The()ry )
FUII Marks . 70
Pass Marks . 2

Time : Three hoyre

The figures in the margin indicate full marks
for the questions.

Q. No. 1 carries 1 mark each 1x08 = 08

Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks eacli Ix(09 = 27
Q. No. 4 carries 5.amarks eaclt 5x(03 = 15
Total = 70

S~ 16

f‘nﬂfd.



¥ ol Ter g
D%;!;wer any ergh qucatmns From the following as directed : 1x8=§
SR 2By T Taq wfam o

a crack]e .. _ .
(a)  We hea; rlv in ti ?\,hm We take off our synthetlc cloths or sweater
partict™ R Stason, | happens because of
- (Fill in the blankg)

1

e < férf-a S S vieq e A brEbE Al Rves
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(h) The :pathematical CXpression given below is known as
principle. (Fill in the blank)
- QI N qr’ ~
FR=—"— ) &
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W}\ 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

1) i = i, (currents flowing through the resistors)
W) V= V, (potential differences across each resistors)
(1)) Both of the above are correct.

T R sfgpagy srqraieroid AYE 72 WITR1 A STeSTIR. (7 701 By
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. ) ntw .
(d) The force acting in be tweel f0 Paralle| Wires of [ength 1071 carrying
current of 1A through each of then, and pl-l. (; ;,,tzpart in vaculr
aceq 11

will be . (Fill in the blank)
1

A WIS AL L THAHNS ofgy 101, R, sfa@ian 1A =
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K The most important prediction tq emerge from Maxwell's equations
' is !

(1)  eddyv current

(if)  electromagnetic waves

(i1) displacement current (Choose the correct option)
(THRETY AP0 ST (ZA Wihizeis v SR 26
(i) BRI &AZ
(i) R pg3m o=l
(i) TR o (5% Towh! AR Shrean)
" 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
(iti) z-x and x-y plane (Choose the correct option)
G TS WA x-y Feers oeel S W 2. -, swreers A
cors afoners I wie wfers A

(i) x-y SF y-z AAGAO

(i) y-z O% z-x AASTS

i) z-x S x-y FAGTS (9% Beas w1 Bvea)
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Mirage 15 an o
\}( tteri Plical Phenomenon related to .
({) sCd tI]np‘

)
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(r t{)tdl iI’IiUl-m

(i1t} total Mierpy) rofy (Choose Hhe correct Option,

dction
T1IHF R Wihy Sy AfqqGea) =F 2
0 AR TTs

(i) = ey ﬁﬁmpqﬁm oo
(i) =4 TR 2oz wfoe (w7 Teah Az 5o,

If Z, and 4, be the Wavelength of de Broglie waves for a proton zr
an alpha particle then which of the following is correct ? 1
T 4, WE 4, T GO A4 o G ST 0 S g7 wwes) v o

(ST TS SRS @mrn) s 239

0 A=A
i)y 2,54,
(tii) A, <2, (Cloose the correct option)
(7 Tosh) A% TiFs)
The term Qg = h2502 is called | 1
rme

(i) impact parameter
(1)  Bohr radius
@) activity

(Choose the correct option)

2
a, =i‘_£qé_ qChe (il W

Tme
(1) NS aype
i) T gy

(ifi) iy (v TG AR Trean)
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‘2. Answer any ten questions from the following as directed :

The space-charge region on both Sides
0 d P11 '[un(fti()n 15 kn()\l\?ﬁ as

(i) cut-off region 1

(ii) active region
1) depletion region
i) P 5 (( Jioose the correcl option)
1 p- SRR A S OG22
(i) TIo-SF S
(i) AFT S
(i) X A e wwd (w5 TG gife Tasa)

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

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

I E, Eg W% Eg, @01 C (A1), Siw Ge s CB W% VB I < *@
TERE T (OCF e (FINDT AT w7 279
(i) E.>Eg>Eg,
(i) Eq;<Eg <Eg,

(Choose the correct option)

(u% TG Afe Tlere)
2x10=20

(i) Ec > Eg = Eg,

i SepiE R 72t eE Ted Nl ¢

lectric field ? Write an alternate unit of

(a) What is the SI unit of e
1+1=2

ot pravs

it if any.
o1 orafos tpfes o @@ @7 T S @I 939 Wik (90

iah fora |
OR / a¥

(ii) Calculate the force betweet! two s_n?n?l] charged spheres having
charges of +1x107C and -1x107°C placed 30¢m apart in air.

[5] Conld:



- . -7 o |
ML TS 30y s gy +1x 1077 C T ~1x 107 C SR,
! T WIS (siferenq wrere fapal 41 921 o101 240
(b) (,f) Name the two forces with their nature acting betW():_;n two
prntonﬁ. hx 4=
75! & O Wi fap QTeEd A T HEeq =igfs (F 40) fe |

OR / 9941 _
@( Find out the incorrect options from the following : 1+1=2
(A) Inside a conductor, electrostatic field can never be zcro.

(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.

eTe MAPTRIRl Siem IR Fg w9 2

(A) W@W@ﬁ@ﬁ%ﬁﬁa@mwm@%ﬂmwﬁmu

(B) wfZS AR quE e el Reres faferanfes crawm
ARSI AT |

(C) MRS AR IOFR SIS SeRE W ARY AE |

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

2R Rre Rews 6T Farass G
OR / @93y

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

mﬁaﬁm«amﬂmmmﬂmewm
RERE A el | oo 2 PERRDIR & et

33TRHYS (6]



(d) () Establish the expression fq, cur. -
flowing through the Fesistoy ]f\“l cither 1, or Iy ‘:Mhlth are
connected n parallv! to a cell Yand R, respectively and
(ie. I +1,). Ot ¢ myf | and total current is /

2
Bl (R IS ey 5,
Teen eafEe Rk & | vy l.u
COCT 1, A 1,3 LRI 31 g

d (A G R R, 4

i 4y fagie | (@fie [ +1,) %

OR / g2y
~ Mj Match the following and rewis, . Vx4 =7
T fr SR IR e o

(1) f:““k‘ (a) =qguB sin
(2) F- (b) =mv/gB

. Idl <7
(3) r -0 T

9 4z r’
4) dB () =qlEF)+5xB(F)]
(¢) (i) Calculate the value of y, /47 and write its unit. 1141 2=2

Lo /4 AARTHR S olet S T S5 4

OR / @l

A current of 0-40A 1s flowing through a coil of radius 8-0cm
and having 100 turns. Find the magnetic field at its centre. 2

100 ARG S 8.0 ¢ AP <O P T 0.40 A R erafee
vare) e e G CRd W

(i1)

ssion for motional emf a5 , - Blv. Where the

(0 (i) -Derive the expre eaning. ;

symbols have their usual

BT PHYS [7] Contd:
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falls to 0-0A iy ). b

ffici s an average emf of 200V is induced. Calculate
the coctiicient of g, induction of the coil. :

&fﬂ‘ T\‘B% ‘l'[)/di ﬁﬁi@\ 2]-{”%@ Eimi ‘ﬂa %Q E]'ﬁ? ()-1s #+EE 1=

004 T T =, FeIHre 200V Rye 56T 39 Sifa8 2| (2%
PO TN yopieay EEC—

(g) The household line Voltage of 220V is an value with a
peak voltage of 31TV (Fijj j, 41,0 blank). Establish an expression relating
the terms P, V, and R, 1+1=2
WS IR [@TPF FiEmg freq 20V == T S 2R
W T4 A 311V (47} 31 77 311 P, V, 1 R AR WSS 75
FE Bl 9 |

() (1) A tank is filled with water to a height of 12.5cm. The apparent
depth of needle lying at the bottom of the tank is measured by
a microscope to be 9-4 cmi. What is the refractive index of water ?

2

SR @51 12-50m THOILT NI ST =41 203 | Oow +iR A
0 @l Wore SO NI EHAR FTE TR 9.4 cm CHARI oe |
AN elfories M ?

OR / &%q!

Draw 4 ray diagram to mpaku someone umierf;tam_i h?m.- a virtual
and many times magnihud image of an object is formed in X
“OMpound mjcroscope- 5
Gin)| Cm?%.ﬂﬁzﬁ’ﬂ% (ICAl TR TR ARG ooy -
ifge Rl Rl 451 Itafea s

33T PHYS | | (8]



2 through the interface of mediumg ; -;. " mediym 1 to denser medium
you know well that sini/sinr= ,, W2 with velocities v, and v, and
of incidence and refraction. If N ang ‘) Where 1 and rare the angles
mediums then derive Snell’s layw, ) be the refractive indices of the
o . _ 2
461 SRITIYY Tﬂ:‘ﬂ'ﬂ 1 % W VNt vl v, T 0, A5
YA (Y WF NS w0 1 2

_ _ Sl (3 sini/sinr= v [u,
TS (VR 72 WA (T NS Afovraq (e | n, Si% rn, £

1 S T 23 AfSRIT = corg R v R i

@< A plane wavefront is travelling frop, ligh

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

n, but Paschen and
1+1=2

& (Fill in the blanks)
(T W——————-@a@a@,ﬁmwm {80
ceTe SIS AT | (1 3 27 )

OR / &2/

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

E=0 93 SfEa *if&< 51 39 fes oot [Ic v3ee [l
E=if

regio
region.

I3

(k) (i) Calculate the energy equivalent of 1 kg of a substance.
1 kg S @ cmiela Freen e AR st 3910 |

OR / S

j{ Discuss conductor and insulator n terms of energy gap. 2
s Af6q T e 12 S FARRR stwiela Rracn e

4
Di Using a p-n junction diode draw a circuit diagram of a half wave
rectifier showing input and output waveform, 1+1=2

; ; o SR Feg ol
i g EJCER! [ o N Aoy 51 BF =
&5 p-n TR TG " ot | &)

A OIS Tl o ST
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(m) WhatdoYOU g,

? How does the situation
| ectron and hole
l'l' ‘1:2

i themati by thermal equilibrium
is ma Hion al| C\pressed in terms of el
S . G |
ConCerltfa t]l'!d li'l'“'.[[]gil. carrier t.,nnccntrah()n ?
P A0 Sl [t M\ peira @3 EE G S G R IRIC
ﬁ{;ﬁ iﬂﬂ’ ﬂfb & ¥4 * '

el E"i-h(_d saps 44 TR

3 (@ () What 1s an “I“'lt'iu dipole ? An electric dipoie with dipole

(®)

33T PHYS

(11)

moment 4 x 1 Yom g aligned at 30° with the direction of a
uniform clectric yjq) ¢ magnitude 5% 104 NC-!, Calculate the

magnitude of tjy, torque, 1+2=3

R T (e (v qurrs 300 G IR SR AT

OR / g3t

(i) Show that the energy stored in a charged capacitor is E = %2 CV<.

where the symbols have their usual meaning. 3

- (RS (T <1 wifge i ffes 4 ®fE E = U CV2 s pame
FCPOMZ 54bd 9 I SR

(1)  What is a Wheatstone bridge? Establish the mathematical form
of it. 1+2=3

mwaﬁﬁs?wm MAEE ot AT =1 |
" OR / @1

You have been given n resistors each of value R How will vou
combine them to get () maximum and (/) minimum effective
resistance 7 Mention the values i‘l'l each case. Find the ratio of
Maximum o mipimum values of resistance, Vax 4+1=3

[10]
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(SIF R e nbl R oy 2,
@MY AR (I g "R ) e S (i) TS TR

o

Ffaal | A T e m:i“‘”?am CHRIS (AR T TTEY

et fefy 20|

(i) Write a tew lines on any 4, of L .
inclination (i.c. magnetic dip) | Mapnetic declination, trjna;jm’uc
| C . Nows- » rid
component. MTiontal component an] I v:]r :c }Cf?l,
/2 127
i pife, vl @m. Tl
7O oS (BRI foray

® @?[[1131 % TAA T4 farame

OR / w5y

(1)  Two long and parallel straight conductors A and B are carrying
currents of 8:0A and 5:04 in the same direction. A and B are
separated by a distance of 4-0em Calculate the force ona 10cm
portion of wire A. 3

A =F B ARAIE [OER TEl #m 8-0 A W 5-0A IR GLF frere
it (22! A W% B+ qerr™ aee I94H 4-0cm ! A
SHfRAIZTGFE 10cm (e B! X 8oFS [N Ie 4TF T W6
4 |

(d) (i) Describe any one experiment where generation of induced emf

can be clearly demonstrated. 3
=f3® Rige bl 39 BT (AW S (@R RN R <51
of ] I 4|

OR / F97

aking in trains,

furnace. _ :

7 o G R A% () TS BT e, i o) e

| o g abre <6 =T T PR A e el
| Soraifrer e g
(111 contd.

i) Explain any one advantag® of using eddy current in (1) magnetic
-. g (b) elec tromagnetic damping, and (¢) induction
t 2

3

33T PHYS




- Hon oe a
5 [ () Men d‘”“‘vnw between an AC gener

tor and a motor.

rator and indicate there (a) the
carbon brasses.
1+4x12=3

w aneat q;,
Dra ldéllﬂln 1] A('}‘;t‘ﬂe

cotl, ®) the sy "Ngs, () the axle, and (d) the

a5t #AS] SN2 B “ii 5| Baa WerS 4! 0T wef T
149 b, 2ar et g ofFER f5a T I TS (1) T,
o) B R (0 w1, g () ad 3 BEe a4

OR / gaqt

(i)  Along solenoid ha\’ing 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 2-04 in 0-1s, find the
induced enif in the loop. 3

#f$ com © 15 ARY@ Fiee ot o fooas 2 sq.cm (FATET 7
T D1 FSAGR a7 gow a1 2z 1 POSIDRS
0-1s® AR ATEH 2-04 T, T PUTDIR fooge A 7
PGS STT [ye v 9= fefy <1

% Write the mirror equation. Define magnification and find the

33T PHYS

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

CIETIRI WA s7repaeicl B4 |~ Jiewat o o comveirara oo
ATCITBRR sifiamsy g SPFRIFC Ry <

The thresholq frequency for 2 certain metal is 3.3 x 104 Hz If a light
of frequency 8.2 x 101 4z is incident on that particular me

_ o tal, caleylate
the cutoff voltage for photoclectric emission.

3
B 4req WA qrwopmiess 3.3 % 10 H L 1900 @iz g 5 104y,

TR (olreq Wy 7061 A TSP Pl a1ca o B
ﬁ“ﬂﬂ 73 gem |
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() () The radius of the innermgg
is 5-3x10-11 m. Calculate the r('qimn orbit of a hydrogen atom
. adij _o and n=3 orbits.
Given, T, :(”2/”’)“?/1%:}'}'(4 l/]E “) Z 2+1=3
ff.l.,_l o’ 1=
ALY BB wra
QR AR OBt gy, T

5'3)(10“11 m 5-('04[ n-= 2 'b”ﬂ Fl= ?/ {f*.'."--' g4y

SR A i Bl

=i, Th =(n2/m){h /‘ZH])(

_'1;“_“/(,2 J

OR / wegy

1)  What do you mean by radioactiye decay ? Mention the tvpes of

radioactive decay. oA
couERR R0 10 6 12 (omfg fbaa 2PEESR01 ST

(i) (1) 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 oufy

voltage ? https://www.assamboard.com 2+1

(S TS 4518 DC OF5°s (qoEta Bolsl I 1 AT
AR TR T | (IR OISR S0 s (AR WEH €TSS
IS (@ (27 Toe?

wd .

OR / G

ne of the following with purpose of

Write a few lines on any 0
2+1=3

use :
g diodes

(1) Light emittin

ces

(2) Photovoltaic devi

s W‘ﬂm\gﬂdxﬂ @RANTIR fovay | qramraa S B
Al |
(1) @ (LED)

(@) I o T
[13] antd.
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4. (a)
()
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(1)

(1)

(1)

“M’hﬂt do };OU L]\ dl, ‘ u - Of a Capaclf(}l‘ ? ert{j

the relation |, - “Tstand by capacitance ©F { (pF). Obtain an

: veen farad (F) and pl(‘()fﬂr_‘“ P itor. Do you

apacip of a ;mrnllvl platv air capacttor U
on CapaCIty ©

think that R“L‘Eﬂ‘t‘lr' : : ffocts
s D I ]hl.‘{ 1m ull‘[(ll'lt etrect =5
condenser - f 1+1/a+34Y2=2

expresﬁlﬂﬂ f¢ g

AREd L0 52"?*—"?&‘!".\'1- fgf.,ir‘_ (Fl 514 fvf«ﬁ’rfff:‘_fﬁrﬁ pr}é

e SPVE g gy e A

T
¥ L T e ~ . - - A r-. ,-r-
&4 | YEes ETT_‘Q\V\, ﬁﬂr’?%fl"ﬁf’ip '?{WIQ]? @@‘«\:?oicr e YNz "}‘T;;T gﬂ
DEIGH

OR / 93!

R, Ry and R; are three resistors. Parallel combination of R, and
R is connected to R, in geries. [ 1 be the potential difference
between the end points of the mixed combination, then show

—

that the total current flowing in the circuit is— 2

J=_ V(R +Ry)

Ry, Ry, W% Ry T [efibl (4% | 304 R, W% R, (R14F 1ol 2/F79Ig
PTAIEIT e J<Cis! (2 TR T 98 @D R, 3 770 (2Fmsie
:ﬂ@ﬁmmfﬁﬁ%aﬁmﬁ@ﬁmﬁmamﬁmmw
V R, (9% (qedl (@ T9Ane 2T 45 Rige 29
V(R, + R3)
) R\R, + R\R3 + RyR;

Derive the expression for magnetic field at a point on the axis

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

centre of the loop. 4+1=5
TR R pesfyey oy (el (109 BTHD (g fRefy 2y Sice.
*IT Pesfi o (T ferefa afai

[14]



(c)

i

@)

OR / 993y

Derive the followIng eXpresgj. .
material of the prism, where

meaning :
o sin[(A+D, )/2]
21 sin[a/2]
The refractive index of glass i ¢ o
S > e form of a prism is unknown.
For an 1nc1de(1;: ray of Ilght the angle <:f(;nin[:i)mum deviation is
found .m b? 40°. Calculate the refractive index of the material of
the prism if the angle of prism i measured to be 60°. 3+2=5
fororm sifde MR AR worw figyy srepeiqIRICO1 (T 21, 7%
JRES FLFONR THI6I O 7357 wfarm)
- sin[(A+D,,)/2]
21 sin[A/2 ]
51 TR oIS A QP 59 eSS | o1 wiefes AR
aia e AR e g (IR oz 40° | e 1S e afewrs
sieiett 1 A0 fEE (e 60° =W

tI for refractive index of the
© symbols have their usual

Discuss the phenomena of diffraction produced by a single slit
by drawing a neat diagram. 1+4=5
a5t AREE By o gee @ufEme R @Rl SeRdA SHfaReI
SVGIPRIESSH

- OR / 9%

Write the mass-energy equivaint relation. Who discovered the

relation ? Calculate the mass equivalent of 9x10'?] energy. Does
the relation have any experimental proof ? 1+1+2+1=5

mwwwm@mm I RER FRRE?

WAL

& B - DR
e . " er—— .
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