uza gzt #1 A - 12

AW e
2024
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Note : First 15 minutes are allotted for the candidates to read the gucstion
paper.
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346(FX) ,
Instriections -
VoAl questions are compulsory,

) This question paper has S sections - Section A, Section

B, Section
C, Section Dand  Scclion E,

i) Section A is of multiple choice type and each question carrieg

I mark.

V) Secction B is of very short answer type and each question carries
1 mark,

v) 8§

cction Cis of short answer type-I and carries 2 marks each.
Scction D is of shorl answer type-1l and carries 3 marks each.
vii) Secction Eis of long answer type. Each question carries 5 marks.

In all four questions of this section with internal choices have been

given. You have to do only one question from the choices given in
the question.

viii) The symbols used in the question paper have usual meaning.
Qug -
Section - A
RS G }qn_n[%_%] # @1 P o v 2 2 2

1 2

i)  HeE wum i) WA Tyl

i)  wem @ Rt @ o V) AW 1
W) n-UEd ATEES B a0 A D 2
i) TS RRE i) e R

i) IeEm v) RN 1
M) amwRE e NS+ a5 6C +p ) PN >
i) 9 i) SgRe
iij) Bl B iv)  ToiER ]
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)

g)

9)

b)

d)

3 Mﬂl

5 &ur yfatuas! &1 AMwn a qur w9 # g7 qea sfoy g R
R, K1 afe R =nR,, D nw meymsg g wn g 2

1) I

25 1) %
)25 iv) S
Prafafga 3 dge woea & omw w2 >
i) dlee « AR i) A«
iii) FovE x HHUE iv) e x e 3
afe anfer awn el - snfrer & gy Fm: X, T X, &, @
] x, > x, i) X, = X,
i) x, <x, _iv) x 2 x, 1

1
1 1 1 : -
In lens maker formula T=[n- ”{FI -R_zJ which focal length 1s

used ?

1) Always first 1i) Always second

iti) First or second any onc iv) None of these

What is the nature of n-type semiconductor ?

i) Negatively charged i) Positively charged

i) Neutral iv)]  None of these 1
. 15 1 .6 s po
In nuclear reaction, 7N +on Cot P what is

ii) Deuteron

i) Proton
iv)  Electron 1

iiijj  Alpha particle
The equivalent resis
series and parallel are R

what will be the possible valucof n?

tance of 5 equal resistances connected in
and R, respectively. If R, =nR,, then

] i) 4
) 25 >

- iv) ) )
iii) 25 .

[ Turn Over
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346(FX) 4

e) Which of the following 18 the unit of electric Mlux ?

i) volt x second ii) volt x metre

iiij  coulomb x sccond V) coulomb x metre 1

1 If the resistance of ammeter and milli-ammeter are . and x
1 -

2
respectively, then

i) X, > X

| 9 ii) X, =X,
iii) X <X, iv) X, 2 X, ]
g - |
Section - B
2. &) foga o % s1aw MKS aom & e wmey frfeu) 1

g) UNETE 91 & 91 AR fRE YR @1 8 30w a2 et =i o 1
M AR e, T, FEN: Pata H Remiida qa gEetiaa | wehifa w@t

AN —=L— frm Mfiw 0ftt %) weffa wof 2 I
v€o Mo

9) v foRvor qun atmm w0 wEy w2 I

) 3 A Ful aw = gfonfa Fifdg 1

q)  war faga ywe A @i e e ? 1

2. a) Write the relation between Sl and MKS units of electric power. 1
b) Which type of field is produced around a current carrying
conductor and why ? ]

c) If €, and p, represent permittivity and permeability of free space,

then 1 represents which physical quantity ? 1

v€o Mo

d) How are optical ray andyavefront related with each other ? 1

e) Define energy band in solids. 1

)] Who discovered photoclectric effect ? 1

g - ¥
Section - C

3. &) 2742 €AW 10 wF uiiten # Guia smafia fem w21 () g ¥ W
Sl au (i) 9utE ¥ gfyg i H o S| 5

@) ml-sﬁﬁﬁ@mwﬂﬂﬂmmmﬂo-zaﬂné|

2:8 M & @ Wely } S W () T F GA B W AR qwn
(i) At | WTH 410 A Ty K 2
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S 346(FX)

) aoTee] :
ﬁ ‘i'mwﬂwm#&nlmmm{[ﬂwﬂhmﬂt?ﬂ
Euwa;ma:-gmunp;.% mmﬁh? 2
q) &t afhm :
Iﬁ *_&’mm#mzxm‘“ﬁ;mﬁ.mm:mﬁ
() & a1 (i1) FARA- & 3170 Fafdne 2
3. a i ;
; } 2 capacitor of capacity 10 uF is charged with a source of 2 volt.
alculate (i) the energy obtained from the source and (ii) the energy
Stored in capacitor.
b) A cell has electromotive force 15 volt and internal resistance
02 ohm. It is connected with an external resistance of 2:8 ohm.
Calculate (i) the potential difference across the open ends of cell
and (ii) the current obtained from the cell. 2
c) If wavelength ( A ) represents wave property and momentum ( P}
represents the particle property, then what will the expressions
(i) A= % and (i) p= ?ﬂ represent ? 2
d) If the mass defect of a nucleus is 2x107° kg, then calculate its
binding energy in (i) joule and (ii) electron-volt. 2
oqug - ¢
Section - D
s ) frafafad Re-fes sl wan e e i s e 2 3
i)y @ w1 TR gfeay
ij)  dTer @1 ¥ |

g) @mﬁga-gmﬂﬂmaﬁmﬂmw
E =100cos(6x10%t +4x) Aee /A A frefa e s 21

freferfga & Mo HIT 3
) T 1 HAE

iy vmem  fga get a0 F A

jii) TR 8 AT |

py  FrefeRen vl 3 e i W€ & S E A 3
) TN
ii) m
iii) Fﬁgﬁ'ﬁﬂ'ﬂl

| Tumn over
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346(FX) 6
U)o e w1 @ (A) I A R o (5,) F TR B Y 3,
Rrerer o) g # FreAferf@ o Hifg . 3
i) Iy B '
i)  arqeEdq B

i)  few ¥ gerd 1 A9
8)  pnuR A sm-3RWa TN - fiEg @ da & 2 R UM a0 T g

q 3 wE iR 3

4. a) On which factors and how do the following depend ? 3
i) Internal resistance of cell
ii) Resistance of conductor.

b) A plane electromagnetic wave is represented by the equation

E =100cos(6x10%t + 4x) volt/metre.
Calculate the following : 3
i) The refractive index of the medium

ii) The velocity of electromagnetic wave in the medium
iii)  The expression for magnetic field.

c) Explain the difference between the following substances with the
help of examples : 3
i) Paramagnetic
i) Diamagnetic
iil)  Ferromagnetic.

d) The angle of prism ( A ) is equal to its minimum deviation
angle (8,). In minimum deviation condition, calculate the
following : 3
i) the angle of incidence
ii) the angle of refraction
iii) the refractive index of the material of prism.

e) What are forward biasing and reverse biasing in p-n junction ?
Explain the difference between forward current and reverse
current. 3

5. ®) U WM, TH SEH U1 T T B9 GR 3 105 due ¥ T gUA
AR A F AT I F | I P Frelt w1 g 7w S

3 .
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m)

)
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b)

7 246(FX)

ﬁqmﬁqﬂﬁﬁ%ﬁaﬁmﬁm: 3
100 Q120 gz 120 A
e —

—©
V=2 . qATe
i fqy § U 00 cos 50nt dle

i)  wfu w fivma
iii) Iﬁ;'@mmﬁﬁmﬁaﬁaﬁwﬁ%ﬂaW|
T HIHH aw awd ¥3 & A9 -2oﬁtﬁ%'
mﬁmﬂm;ﬁmmm w
i) g & ¥a A IuF By g A
ii) TUU % Ya A IqH Aha1 g H 49 6 gl
mﬁ@m.ﬂmmcxolmmmﬁnolﬁm
m;ﬂyﬁi?wmmmﬁuﬁmmﬁﬂmmﬁhﬁ
Eocol I
pnu&&m%ﬁmt?[lym-mﬁ!mﬁm[u)wmﬁmﬂ
¥ qfiqy 3m@ difen)

e

n-25Y a1 p-213a A=l 6 e Praferfa amum @ it 3
i) e gl )

i)  FEEGEH AU HCTEEIH AW TEH

iii)  areral aa nfadfiea @ wy)

A proton, a deuteron and an alpha particle of same velocity enter

perpendicularly in an uniform magnetic field of 10° tesla.

Calculate the ratio of their time periods of revolution. 3

Calculate the following for given circuit : 3
4000 120V 120V

—— 21

~

V = 200 cos 50xt volt

i) Current in the circuit
The potential across resistance

i)

I Tun'l OVeI.
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346{FX) 8

) The phase difference between the P"wn“als across inductor
and capacitor.

) In a spherical mirror the distance between focus point and cengre
of curvature is - 20 cm. Calculate the following and write thejr
names : 3
) The distance of pole of mirror from its focal point
W) The distance of pole of mirror from its centre of curvature,

d)  What is meani by threshold wavelength (*g) and threshold
frequency (y() in photoelectric effect ? On which factors do the
saturation current and the value of cut-off voltage depend ? 3

¢) What is p-n junction rectifier ? Draw circuit diagram of (i) half-wave
rectifier (HWR) and (ii) full-wave rectifier (FWR). 3

OR
Comparc n-type and P-type semiconductors on the basis of
following : hitps://www.upboardonline.com 3
1) The nature of doping material

1) Majority and minority charge carriers
i) The relation between conductivity and mobility.
gug -7
Section - E
6. Th C Uit & auiEd F1 g 3Ew au v favearm 4 3afie 9 w 308 < %
#ra faga &3 £ @ fage fufew soi v sm @@ 21 aR suite € @ @ sem
o IqF @A F &9 Pl k wRAgEF qrem h ded F W e wie

$ 9, @ Frefafgs % 1@ @A 6 e Hif 5
) uifen iy femEmrm
iii) AW iv) e &m
v) ﬁqaf@:ﬁawﬁl
averan
e qu deft § w0 TS W g & 2 6 qmad 4 A w Foafafen waem
Iqgmht grar @ R i ? 5
1) a}vﬁﬁqm
i) mﬁqm
i) ffa s WA
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9 346(FX)
When a capacitor

diﬂercncc v.
between piat

of c-apacity Cis ch&rng with chargc q and pntcnliﬂl
the electric fielq g and the electrostatic energy U is obtained
soure es of capacitor, |y the capacitor is disconnected from lh_"
€ and a slab of mediym having same thickness and diclectric

co T
nstant k is introduced completely between the plates, calculate th€
NEW values of following : >

1} Capacity ii) Potential difference
)  Charge jv)  Electric field
V) Electrostatic potential energy.

OR ,
What is the main difference between a cell and a battery ? In which

conditions do the following combinations of cells become useful and
why ?

1) Series combination

ii) Parallel combination

iii) Mixed combination.

7. U ER qun AuEd W F wiww g wE: f, IS, ¥ af 3l B T
ﬁ'u31sna|%,ﬁizh&aqiﬁrﬁmﬂ%ﬁmwawmﬁiii@ﬁséha1flw§ﬁ1ﬁmﬁﬁzﬁﬁﬂﬂ

G T : >
i) fl”fz
ii) fi<hs
i)  f, =/
areran
e el wen e gl 1 geen P s AR 5

1} kK CC
HraHa Hail
ii) Hﬁammﬁmwﬁwﬁgﬁﬁﬂwgﬁﬁﬁmm

i < g B

The focal lengths of a convergent and a divergent lenses are f, and f2

" i in the followin
i lenses are placed in contact, then in the g
feslziit;‘::}";r Iiot:l‘:)ination, write the nature of combined lens and also
con : 2
draw the ray diagram :
o LD
ii) fi < f
fi=ta
iii) 1 OR
[ Turn over
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346(FX) 10

Compare the Astn)nnmif-‘al Tclcscopc and Compound MI(‘I‘(}S{‘HPI‘ on the
basis of following : -
. N
1) Components
) Magnifying power.
Explain with reason whether any one of th

' - ¢ above devices ¢ .
the other device. an be used as

< W I R gfewm ® T TS ¥ wy gied 9@
Prefifea <) wg HRT | TARY WS IUN W

i) Tt faguea ¥
1) i gega
i)  TAIiwRE FHal|
Ay
U EERIE T ¥ Fol &R R FA - 3.4 WgiA-aee 21 Peafafga © oo
) A ii) o e
i) e @l R EE iv) @i g3
V) nfes |
8. Represent the variation of binding energy per nucleon with mass
number. On the basis of it, explain the following : 5
1) Nuclear fission
1) Nuclear fusion
111) Nuclear energy.
OR

The energy of a hydrogen atom in an energy state is — 3-4 clectron-volt.
For electron in this energy state, calculate the following : =
1) Binding energy i) lonisation potential
iii) The number of energy states ivj  The angular momentum

e e iy e f T P T 4 i e e
Tw F) frafafgs smuR « e i °
i) B
i) gfoqm
i) fem

el
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1 346(FX)
ST R RAE W e 4 5 g et g R P o1
1 IF@ Hfv - :
) TR W W s
1) mm@g@mm“
m) ﬁ?ﬁ!ﬁ%wwm
iv) e @ ay

N

On what factors does the

magnetic flux linked with a coil depend ?
Explain the induced electro

motive force on the basis of following : 5
i) Cause
i) Magnitude
i) Direction.
OR

On what principle does the transformer work ? State the following
conditions for an ideal transformer : S

1) Leakage of magnetic flux

i) Resistance of primary coil
i)  Resistance of secondary coil
iv)  Dissipation of power.

Wi Praais

IR FFFEA (m,) =91 x 1073 fam

TR T A = 16 x 10717 FEH
@ik Fad® (h) = 66 x 107 J-8H03
yehTel st faia 8 96 () = 3 x 108 Hi/3

= 9 x 10° Nm?/c?

ol @ (g ) = 10 H/A2

freat fyaai® (R) = 1-097 x 107#@& !

Fratr ) AT () = 885 x 107/2C7/N-m”
frata =t g (ug) = 4nx107 it/
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Physical constants

Mass of electron (m_) = 91 x 10 3! kg

Charge on clectron = 1-6 x 10~'? coulomb
Planck's constant ( h) = 66 x 1073% J-s

Speed of light in vacuum (¢) = 3 x 10% m/s

1 _ 9 x 10° Nm2/CQ
4n €, '
Acceleration duc to gravity ( qg)=10 m/52
Ryvdberg constant ( R) = 1:097 « 10 ' m !

Permittivity of free space (€,)= 8:85x10 122 /N—rri2

Permeability of free space (Ho) =4mx 1077 henry/m
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