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Answer any eight questions from the following as directed :

| SRR [l Sl SRR TR Al

(a)

(b)

How many electrons are there in a body if its total charge is
sealon - e ' 1
o1 s 2 g SR ARTE A 16x107° ¢ F, (908 TS KA
BETRGA IR ?

Which of the following options expresses Wheatstone bridge principle
as given in your textbook ?

Ay{fRre fral SRR RS GER <l ! KR, 22be die|
COINNE { . '
Jifeco! @l T2
) EL:&; when i, =0
(1 e .
RQ R4

_&:_@2; when i, #0

(11) Pl

R R ety #0
RE S
(iii) Both of the above express the principle

@7 AT [EEE IRl e T,

(iv) None. of the above expresses the principle.
G 51 Bl Tieco! e FFeI |
| (Choose the correct option)

(9% TGl Az Blesd)

nd Tesla is a bigger unit ? Write the ratio of 1 Gauss

(c) Which of Gauss a .
to 1 Tesla. | | |
ot T (SR (RG] BT G ? 1 ARR 9IS 1 (Gl S ey

2
SRR PERYS A [2]

(d)

(@)

("

(g)

(h)

32T PHYS

Fill up the blank in the expression Wh = RS Em2,
Wb = m? e IS 24 A IF T 4|
Which of the following options is correct ? . 1

oo WAl (A s wg 2

st R S
(1) e B02
(H) C2 = 1 == B_O2

Hogo By

(ii1) Both the above options are correct.

\@oieq yeIbl [Keag o |
(iv) None of the above.
G2[<q B8 2 |

What is the angle between reflected and refracted rays when
Brewster’s law is applicable ? 1l

I 9 iy R 2ifwhTe UiF afviRe TR Tew (ol B w12 |

In a prism except the position of minimum deviation there are
values of angle of incidence producing same angle of
(Fill in the blank)

' il

oy Ripfoy srrge aiRE 9B feme a R @R @ Sisie

GO AR A= B (T 2 27 )

de Broglie in 1924 reasoned that nature was symmetrical and that the

two basic physical entities __ and must have
symmetrical character. (Fill in the blanks)

deviation.

1
1924 57 T8 20157 3 SORBIE (2 il walbeice T Uik GTE 2igfos
73 oM S TS @R SRS 79 wiER |
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o t ] [og B nsw f.'] tl 1 / 111 il‘l the ldl“lkg f}'om {-he' fOHOV\’iﬂc": (aﬂl/'ten)
A din (@) : i the an u1a1 er 1€ questio F i

1 cCcor ] BOhl‘ S SECOlld postulate Of quantlsatlon, SL (] NS b

(I) TAING A

momentum of electron in the first possible orbit is— 1 S T Fon < sl /A 5% el w41 2 (R )
& : ZoR T SeEE TS Ao T AT
@?ﬂ%‘ﬁi AT T ‘:_? - (@) (1) Draw the field lines between two charges + Q, and —Q,, when
ARG PR @?ﬁﬁ?ﬁ i P another charge +Q is placed between them in a straight line.
. . - .
2 )

L : Q1 SR ~ O, S F51R e AW S <51 Sl + O IR RS
I 1R, S O IS (R (SRR Sk 541 |

h
. h
Wi
OR / G2/
2
-

T
.o 7[
(111) .

(i) Calculate the electrical force between two 1C charges placed
h

) : 100cm apart. Given &, =8-854 x10 2C2N'm 2. Mention
(iv) , ; A : e
27 (Choose. the correct option) two smaller units of C. 1+Yo+15=2
(w7 Twseh! qifg Tfedn) | AT 100cm TRANS 21 901 1C Siie AeS 2 Wpies <6
!
. ; : 10de’s ¢ | ; ey =01 il W 6 = 8854107 2C2N1m2 | C -7 WOl I
i tions is a correct unit of a diode’s reverse ; 0 m
(j) Which of the following optio : A ] ‘ G G 4 |
current ?

SR (IR K ORIY G S*5ICTS! 2T Wa G ? |
o

U 1 () (1) Are the following diagrams equivalent ? If yes or no, calculate

‘ ? the equivalent resistance between the points A and B in the

(N | ‘ ‘ figure (i7) when the mid-points of the resistances are connected

(i) mA ! by a conducting wire. Yot 115 =2
(itii) pA '
|

bove T 5 751 IR 2 T %W 1 7, B ()5 A SR B By wO
(iv) None of the above. l

(Cooestieomediertion) SIISTS FRDET) (14 AAEIL 219] =1 (SR ({46 W51 02 54 B ey

(@%@W@Tg@ﬁﬁﬁr) 1 ’ 9@&@@3&@@@@'
aission of information is A 40 , Gs
(k)  The act of transn B | sam
. : | A ——B5 A— — 5

{12 2 % (3T A2 717 7=y !

. s : Choose the correct word 40 4Q

: olar/ non-polar molecule ( ord) | '
F,0 <ot &8/ T | (vm Tfaraay) |
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OR / 341
What will be the total charge g in a conductor having length L,
diameter D and electron density n respectively ? o)

ﬁtﬁitﬂ?ﬁvﬂ@ﬁﬁmﬂiLWDmWﬂﬂ“nW &1, “fEqIa e
2[5l 3P AR g3 AfREe R 29 2

Explain why a potentiometer is suitable than a voltmeter for
5
measuring emf of a cell.

e Re-bEe F6 gRae <5} SEBABROCS @bl Aol RoE &
@2 T i =l |
OR / &144l

A 10m long potenhometer wire has a resistance of 18 ohm If
the two c,nds of it are connected to a battery of 5volt, calculate
the potential drop per unit length with unit. Given, internal

; 4
resistance of the battery is 2000 2

10m WEel Gefet TR SR @14 18 ohm | 3 2R S I
@IS GoiE CIre TR T =, (O0% OFUrFE dfe 95

5volt=S
e (o e 7o G e 2l lﬁmw@ﬁawmm
20 |
Static charges pr oduce field, while moving c}llil:lg_eg
produce field. =
g oI (g AR DE, WAERCS eﬂw"ﬁa
ORI (e SR B Fa ﬁﬁ S|

OR / @441
Write the analogous equation in electricity if in magnetian it is

mx B and mention the unit of m. 1+1=2

expressed as 7 =

2t pHE® ! | TR 7 = 7 x B 2, (O0S Rye [Rees &9 Seyssf
o 5 23 Tl SR . F G TrAY |

[6]
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. (i)

(1)

(i1)

Can a changing magnetic field exert force on a stationary charge ?
Also can a moving charge exert force/torque on a stationary
magnet ? ? Try to give your answer by a brief statement of your
own. Yo+1a+1=2

G AARTETIE 5EF (T2  b) (RoR e SiEie e7Fe Te dgisl $159

W9Wﬂﬁﬁﬂ/ﬁ$mﬁ‘mvmm?ﬂﬁwchﬁm
SN ed ate] @ 3 |

OR / 241

In a rainy season you are running with your umbrella opened
in a place where the horizontal component of earth’s magnetic
field is 0-26 G. If the length of your umbrella is 80 cm and your

speed is 20 km/ hr, calculate the motional emfdeveloped across
its shaft. : 2

TR TOTO (R G2 3RS @ of wfe GifF 6T g T
DRIT (R SERRE TAIKE WA 026 G| A (O RSE O
80 cm SIle (IR WO 20 km/ hr 27, (STF SSOR TESER 12 79
Wmmﬁ%%a-mwerww| -

A plane electlomagnetlc wave is propagating in space along
x-axis. If the magnetic field component of the wave is as given
below, write an expression for its electric field. 2

SRy
B, =2x10"" sin(kx- wt)

Bl Ao R paRIN sl NRH© x-S e wavE tarz| 1
?\mﬁﬁﬁﬁﬁﬁwmmwvg CO(S S25IBIR
iR Tofiexfeot fovali |

OR / 44t

layer in the atmosphere plays a protective role, and
hence its depletlon by gas is a matter of international

concern. ‘ iEEdi=2
ALIYTO R 5907 GG U <01 T 00 Bl
IR ORE O G (o A R N s
QBAICH! SEios HER TN 2 2| '
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(1)

Rays parallel to each other but not parallel to the principal axis
of a concave mirror will meet after reflection at the : £
Draw a diagram in support of your answer. 1h+115%=D
SR TIEAE e AL O RIS (IR IMRTR 9 SEes
ikl gkl EICNER RIS RAES © (feTe 29 | (o Tem
e Gt ba kT 41 | |

OR / 241

Write fwo conditions for a ray to suffer total internal reflection.
1+1=2

<5l MR SrerEald 91‘-‘[/ ifozreie wvace] ARSIl 701 55 o7l |

How many processes are there to produce induced emf or current
as mentioned in your textbook ? If an area'A is placed in a

maanctm field B so that the normal to the area makes 45° veith
the magnetlc field, what will be the flux through the area ?

Yo+1Yo=
<ifE B a7 A fge Seom SREE O AR @@
oo w2l Tz Oieg 2 I 9 pIFE (FA B-S (S @ crage
A T T 1 Ga0E (1 219 FTH2 (R ST 45° (i) e, (ot
mmwwmm&mmmm@m%mﬁw-
OR /&%
State Lenz's law. Name the other law of nature that it obeys.

1+1=0
iG= a0! BTl | e S RO (61 @ 2 S 5 2

Write the mathematical CXP]GSSIOH of the postulate that an
electron has to strictly follow in order to revolve round the
~ucleus. Name the scientist who proposed it in 1913.  1+1=2

SrETeE BiE MU ifRewieT IR 2R €@ 2 weiw aify
SEREeTEl TR Ao doERIFEG! B 1913 5T R
SisRCoEl Feiead JE B | ]

[8]
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(i) Calculate the -energy in joule that is equivalent to 1 MeV. 2

(1)

(i)

(i)

(i)

OR / 52t

e G *ife 1 Me V= s7rowy, oie! =1 |

The total energy of an electron in the first orbit is ~13.6 ¢ V. Does
it mean that—

(A) the electron is bound with the nucleus ?

(B) energy will be required to remove the electron to infinity ?
1+1=
UAACD! T A Bl EG Y9 JE ~13.6 oV | FARE 2051

Il @RF @ —

(A) TEFRAG! T ot Wik 2

(B) ZCAASGCD! ST wRECe s e
OR / 51947

The transistor works as an amplifier, with its emitter-base
junction

T Ae] AEIEH 9 2

biased and the base-collector junction
biased. In this state the transistor is said to be in
state. Yot+1o+1=2
GRIGN-(T'8 Sz AR W& (AT-FETFT GRS
AR el IR GIGRAE ARl N = | @3
SEE ONA eS| SRS = JE R
OR / G2

What are logic gates? Draw the symbol and write the truth
table of a NOT gate. 1+Yo+16=2

See (15 &5 2 NOT 7S (51°59 &Sl o2 ©iife ©iF 52 (fRe &l

What do you understand by the terms signal and noise in

communication system ? 1+1=2
AN JTB® TS O S[ie e [ @l ¢
[9] Contd.
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OR / 924l

The approximate bandwidth required to transmit
is 20kHz and to transmit . is 4-2 MHz. 7

(759 FET AR AEEH @3 ARG diF 20kHz SiF
(2139 91 @ 4-2 MHz | '

Show that in a particular way of combination of capacitors the
equivalent capacitance C is expressed as given below and name
the. particular combination. D+1=3

C=C+Co+Cq+..coie +C

e (1 4RFE G RO T TEE GRS @oe CF weig
T 2 T 2 Sl (IR MR TE=ICoR SN
C=C,+Cy+C3+..ceeu SR Ce
OR / S31

Mention at least two factors on which capacity of 3 capacitor

does depend. Define the unit of capacitance. Find out the

dimensions of capacitance using the dimensions of charge and
potential difference. Vot 1ot +] =3

<ifs e 15! e B2l R T 7 109 e dinas P O
| A1 S T ol | S S R it e < s
il el <=1

Show that current in each resistor of the following diagram is
7ero.

3
orgedl (@ TS el Harbis efSeot @me@ﬁwwq

J
”EF, Ay BV B 3V

i : 1
1

C?VD

i 1

(©

32T PHYS

(i1)

(i)

(i)

OR / 5241

What do you mean by mobility of mobile charges ? Whether it
is positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.

: 1+152+11=3
SR FA6eTS! Jo10e1 6 @1 2 24N (7 91 2 (rAedl (F Tl
TS TRINHES 2 391 21, T© IS TSR oI Wl T
TRz

er

jh
Ej and Bk are electric and magnetic fields respectively placed .
in a region. A charge g is moving with velocity yi into the

region. If Fp = ‘ﬁB , show that v = E/B . Name the arrangement
of E and B fields. 241=3

Ej 9I<: Bk GGl (i< OIS DRER (7 13 <51 SI6eT® %o 31
CROR| &Bl @4 g, vi [0S SIS 1 e (g 13 g R 3f

Fy =—Fp &, 1363 @ v= B4 | Ewine B-cva 739 wresicom =

B I &0 |
OR / &34

What is a galvanometer ? A galvanometer has a resistance of
50Q. If across its terminals a resistance of 5Q is connected,
calculate the fraction of current that flows through the
galvanometer. N : )
coreTees ORI 5 2 @bl oleTeey filbiRe (@1 50Q | = TR wR R
TGS 5Q (Y T T T, (0T (SIS RORGR WS 15
AR [l O 9IRS 29 siey =5 1.
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What is mutual inductance ? S, and .S, are two long coaxial
solenoids of radii r, and r,, where n<r,. S and S, have
equal lengths [. If n; and n, be the number of turns /length and
I, be the current flowing through S,, find an expression for

mutual inductance M;, of S, with respect to S,. 1+2=3

AGIEET & 2 S, WIE S, U0l SRR [gS T WRe 1, T

S, Wi S, I PG W 1, <7 |ECH1“D‘T?§@FC¢€EWE]’] 1AW n, S

n, e 7o 2ifS G5 i AIF T o S, 9 e e fige

I, T, (38 S, ACATE S AGEF ST M, b} SRt

el | , ' -
OR / @341

Two concentric coils having radii r; and 7, are placed coaxially,

where r, <7,. Obtain an expression for mutual inductance M 12

of the inner coil with res_pect to the outer coil. Define self-
inductance. 2+1=3

rn S 1 Wﬁ/?{ 70! T G Pl IR RISIE Zi5 )
22, TS <y | WW@WWW%@Q@%WW
aellcs My, 9 GBI I e 3 TG weliay gy Bt

Arrange the following words, so that it becomes a meaningfyy]

sentence. . :
” A parallel plate capacitor of very low frequency cannot pass
through an alternating current.

Write in brief about the need of displacement current.

1+2=3
s Tal *PREE 9ot Siele [ S = |

“ Bl S T ST TGN 2 41554 AR} SR T sy
7{43 m@ In ,
FFe Az CIELISTRIG SR EICIS E@Zﬁ 17 |

[12]
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Write M (Microwaves), U (Ultraviolets), R (Radio waves),
V(Visible waves), X (X-rays), I (Infrared waves) and
G (Gamma rays) in the order of decreasing frequency.

Give a short description of any one of the following :

(A) Sky waves : (B)

1+2=3
Space waves

RIS FHITS M (MR @), U (Sfeeia), R (@ sweel),
V(T o<<l), X (G91-9f), I(SReTZs <) iR G (s IR0
G _

woT® W3l RICPIe] IO S#IR® B3jiss 720 |

(A) SIPHT B=kAl (B)  T=IT Ol

A beam of light converges at a point P. If a lens is placed in the
path of convergent beam at a distance of 12 ¢m from P, at what
point does the beam converge if the lens is a convex lens of
focal length 20cm ? Draw a neat. diagram of it. 2+1=3

(oIIeT TG b1 Ko Ry P-ee1 St ezl A P-Reoer
12 cm TR9S, SeAR] IRERT o728 200m T8 0 @2
T (5771 o T, (908 AfO® SRieE T Siownsl 21 2 3
a5l R g o, Sl |

OR / @241

State superposition principle of waves. Mention at‘least one
example of coherent source of light. What will be the phase
difference between two light waves, if the path difference
between them is 2:547 1+Yo+115=3
w9eaIT SITAIZIE TN 1R | (oS 75T TR &e w9y
Tuige B | T 9Bl (NS ORI WEE AR SHieRy 2-54 [, (9%
fr3es Were wii AL I 79 ¢

The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 1%+115=3"

&5l ARG oIS =& 120 eV | 297 Tar=el Wi B oA |
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Write a few lines ori any one of the following : 3

(A) Wave nature of matter

(B) Davisson and Germer experiment (no need to draw
diagram).

wete Al el «biT eoRS Bt Rl ¢
(A) s 30l @ |
(B) (efebe I S 2= (B sz ﬁ@mm)l

Name the formula given below. Usmg the value
1-097x1077m™!, if needed, find the wavelength of H, line.

Arrange H,, Hy and H, lines in the spectrum of hydrogen in
the order of decreasing wavelength. Yot D+ 1/5=1

=T SJaUDI< A T | A SIS 2, 1-097 x 107 m=T SIS
R H, @eE seRoierd 7o 91| 22g oo e 1, Hﬁm
o ﬂwww\mﬁmﬂﬂmu

e
7 DR
OR / @441

Name the processes of the following nuclear reactions :

i ax6=3
q ea Rfemrnes am F s

(A 238 et Thanetle

(B) P—*lzs*e“’

(©) p_;n—:Ae"L+v

(D) 071+92’U—>510Xe+ .Sr+2?n

(E) YH+iH > {H+e +v+0-42MeV

(F) n—)p-%—é-i';"

[14]
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Draw a neat and labelled d‘iagram of a full-wave rectifier
indicating the primary and secondary of the centre tap
transformer, two junction diodes, one load resistance and a
capacitor for filtration of ripples. Moreover the wave pat-tefns
after passing'through each diode and also through the load

resistor. 11/z+1/z+1/2+%=3

451 k| Wﬁaq&nmmﬂ@ﬁ VB! TS TS, bl

©iF ({IE il T =Dl w{Rce ot 45 Hfere 1 9ol eieskal
A =] SNl | 2 BRSOl WhIN SteRiE SIE S O
@41 &M AR (7 QR SRS Aol S 54 |

"OR / 9241

Describe any one optoelectronic junction device mentioned in

your textbook. 3

(oI AR &8l R 5] ST FETRE AT GRS (1T 3T
&l |

What is an ac generator ? A coil of area A , number of turns IV
is rotating in a magnetic field B with steady angular speed .

Show that the system generates alternating current or emf at
y time t. Draw a graph of € vs t. Name three types of such

/A [ Al At |/ 1 10
generators. o+ o4+l +14+3=5

ARRET @ e 2 A CFaFe U N ARYS G5! P G2
FET (RO @ e wferd IR =itz (el Camﬁtﬂm
mqﬁﬁmmﬁ@emm“@aw TE | e-3 Reoliee -7
(74 S A | A ol Zies Beriins i forall |
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Define rmns value of ac. Show that the ratio of rms value of ac
to its peak value is 0-707. An electric bulb which operates at
12V dcis connected to an acsource and glows normally, what
would be the peak value of the source ? 1+3+1=5

RS 2% 51T T TeE @ il | o edl @ AR e ofe
REFE A = FIR A S SR 0-707 1 12V des i3 71
<51 T 5] AR 2RI TS FICS TR SR 2 ALReTeie oy
TCo | TAGE A A KA S 2

OR / @41

Discuss ac voltage connected to a resistor (R). When an inductor
(L) and a capacitor (C) are connected to ac voltage sep arately
then the currents in both the cases are expressed ag given below
Write a few lines on each of the following. 2+15411h=5

- Bl @I (R}ﬁtﬂ(@?fq@wﬁwwwwmw

R GIAl b1 TS (L) S IOl 49T (C)-R Birs o ARy
fFea AN T4 24, YD (Fa9 WWW@WW?@|
STSHE /e (IR NS @12 |

i = iy, sin (0t=74)
= el (a)t +%)

Find out an expression for fringe width i-n ‘Young’s double g4
experiment. Light of wavelength 5 QO m 1s Incident op tWo slits
which are 1mm apart. If the screen is placed at a distance o i
from the slits, calculate the fringe width of the fringe Pattern
formed on the screen. 3495
Baes - AT oAb e <l SR Ffer 1 1y, Rl
o<1 5! 20 7 500 nim SHRACTIT (12T Si=ifes mmﬁ%w

WW 1m 24, t;\?i:('gmﬁ‘% @ﬁﬂﬁﬂ%?{% &SE ﬁoﬂjwl

[16]
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When the double slit in Young’s experiment is replaced by a
single slit, name the pattern of fringes formed on the screen.
What is the phenomenon due to which we see colours when a
CD is viewed ? Mention at least one difference in the fringe pattern
observed due to interference and diffraction
phenomena. Describe a simple experiment by which you can
observe the diffraction phenomenon in your home.

1+1+1+2=5

o Ze T oo R o1 B e 31 2, A

(iii)

@l Afb7eers AN & 29 2 @fom @29 Cp e biS, e Il <@
cm’ﬂa%amémiorﬁﬂ%m%?wvmmwwmm
e @l AT oS &S Frwe @by #412Ry SEm 911 < @y
AT <l 1 TRCOTS O SR ~Reba) w30 s = =iif2q |

OR / =341

What do you mean by polarisation of light? Name the law
which gives us the intensity of emergent light when passes
through a polariser at different angles. Mention fwo ways of
observing polarisation as described .in your textbook. State
Brewster’s law. Find out the Brewster angle when there is
transition of light from air to glass.

( Hints: tan1-5=0-026, sinl-5=0-026, cosl-5=0-99,

-11-5~56 |
tan-11-5 ) 1%+Ys+15+1h+1+1=5
(ot e el OfF 5 @ 2 ROl R @ weikse it
GfRm (e AR (] @RI (Al SR Afm fien ©iF T &
oI ~Aidyef T T 707 e T 1 R R TR S
ARG AL I 21 TR | SV D! 1 | SR ol st
AT el T0, (T2 CFAS B (i Fef 9

(?‘g’ﬁ\ﬁ; tan1-5=0-026, sinl-5=0-026, cosl-5=0-99,
F \ 7

tan-11-5%56)
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Write an expression for mass defect using AM, Z, m,, A, m,

and M where the symbols have their usual meaning. Define
binding energy of a nucleus. Obtain the binding energy in MeV
of a nitrogen nucleus. 1+1+3=5

Given,

m(YN )=14-00307u
my; = 1-007825u

'm, =1-008665u

lu =931-5MeV/c?

TRI5A S Pl I TS AM, Z, m,, A, m,, SR M 92 R
Saifea W5t Il e | AR E e kel Tl | 96! FIZg oS
e e MeV-o @M 41|

fral =i, _
m(3W )=14-00307u

myy =1-007825.

m_=1.008665u

lu =931-5MeV/c?
OR / @2l

Draw a schematic labelled

on thermal neutron fission. What is a moderator ? Give f,

examples of moderator. Write a few lines on controjleq"

1 (7
thermonuclear fission.. 1Yot 1+t Yot Vysss

ﬁﬁﬂmﬂ\ﬁ“ﬁmﬁ%ﬁ%ﬁﬂﬁtﬂﬁﬂﬁwv
::ji?ﬁmm% o Toaaa @Wﬁﬁ?ﬂlmﬁﬂmﬁﬂm

8oge (P c**ﬂ“%ﬂ?lﬂ foralt |

[18]

diagram of a nuclear reactor bageq
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as universal ? If Yes or No, answer why.

OR / <194t

(iii)) You are given two circuits consisting NAND gates as shown

below. Fill up the truth table for each. Are NOR gates considered
2+2+1=5

NAND 5§ C‘Bﬁ ail 7S Wm ol (G0 (MYEME (Ol FIE (7 C_";I\.ﬁ“' 267 | J<J-
(BRET 77 #3 311 NOR (31’5 st (o5 =3 2 < =7 3l 7=,

o0 59, Teg 4|
Ao—— |

é%
.9,




