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Instructions :

) Al questions are compulsory.

i) This question paper has S Sections : Section A, Section B, Section
C, Section D and Section E.

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

1 mark.
W) Section B is of very short answer type and each question carries

‘1 mark.
v)  Section Cis of short answer type-I and each carries 2 marks.
vi) Section D is of short answer type-1l and each carries 3 marks.
vii) Section E is 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.
g -
Section - A

#) AT & HT 9T gl

i) A x W@ xufmE! ) ?quTﬁEI_Q.xQﬁi;l'EI’{"Q

iii) = x HA? x ufdyg ! iyv) ngxtﬂa-lxqfﬁm-i 1
aft i || AIZ7 ) firn 3.6 % 8 78 T Tel25 o e &

g)
ij  8wHf i) 6wl
iii) 5% . iv) 4% 1
M) SRR % Yy dga e # R R wew ¥ R 5 oem
g1 8 ?
i) ey i)  gEmH
i) HYW iv) Il ,
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) aﬁWLC-RErP(ﬁ“EIﬁVV V. TV, B S, gy, G
W@Hﬁﬁﬁacm%mﬁ@ ag

1) - V -—V +V “I‘IJC iiJ _(VI,~VC)+VR

i) VZ=v2ivZev? v) Vo =(V, ~V P 4y2 1
7) ﬁﬁﬁﬁaﬁq-mﬁmaﬁ@yﬁr%ﬂﬁnlmmwwnzmﬁwﬁ

Wﬂqﬁﬁ?ﬁ%(nl>ng)?

i) e H """ iv) W """ 1

) WA e % 3 3w o o e A 1 qe 31 €] e gkl 1 e
g

1) 3:1 H1:3
i)  9:1 vy 1:1 1
1. a) The unit of magnetic field is

i) newton x metre " x ampere "'

1) newton x metre 2 x ampere

iiij newton x metre 2 « ampere ™!

1v) newton x metre ! x ampere -2 1
b) If the radius of the nucleus E271s 3'6 fermi, then the radius of

the nucleus of 52T6125 1S

i) 8 fermi 1i) 6 fermi

iii)) 5 fermi iv) 4 fermi 1

Which of the following laws of conservation holds in Einstein’s

photoelectric equation ?
i) Charge i)  Mass
iiij  Momentum iv)  Energy" :

12000/ 1224 [ Turn over
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If .
V) Ve, V. and V, are readings of ac voltmeter across the

in i .
du«:‘:tor, resistor, capacitor and the source respcctivcly in a
Certain L-C-R circuit, then

i) - g .
VO—VL+VR+VC 11) VO:WL"VCI"'VR

iii 2 _y2 2 .
) VO—VL+V§+I{C iv) V§=(VL~VC]9+V§ 1

Which of the following ray diagrams is correct, when n, is the

refractive index of the medium and n, is of the lens material

(n,>n,)?

The sides of two solid cubes of the same material are ! and 3!
respectively. The ratio of their resistances will be

) 3:1 dipr 7 1:3

i) 9:1 iv)  1:1 !
avs -
Section - B

frq e wftay § uTa i A R P ' 1

6A

10A 3A-

3A
1

daF Pamwn d ?
pn W ¥ FraEE T & @A e
J3 sadiE g mem # WA @ oga Hifw, ElE A

#1 60° Bl :

1

12000/1224




S
. 346(FW)
8) %ﬁw%—mm%wmmm R
fnT}%le%ﬁga@immmW%? ’ |
) ! -
9 T qu Hegrahig gerd] § 71 TR 3FaC R o 1
2. /a‘l/ What is the magnitude of the current iin the given Circuit ? 1
; 6 A
10 A 3A
3A
/b’/ What is Lenz’s law ? 1
f)’ What is meant by depletion layer in p-n junction ? 1

d)

-

€)

Find out the angle of refraction in a medium of refractive index
J3 , when angle of incidence is 60°. 1

The amplitude of magnetic field of an electromagnetic wave in
vacuum is B, =510 nanotesla (nT). What is the amplitude of the

electric field of the wave ? 1

What is the main difference between paramagnetic and

ferromagnetic substances ? 1
Qs - |
Section - C
3G} § ol dug & e Hifel 2
HIS % To! U1 Fehivi AT < Feehy wams) | 2
afe Wefq qen gl $ gra @ Fel e §uE i @, 7@ qFi A |
fruehl nfers St arfores gnft 2 2

T A2 A 4 30 yhdy qre d 9T v f o 21 o &l /@ & o
9 M whdy ¥ g yaifRd A W 80 w1 daie gikkY 79 i
Safh gHl arl # urr |y 999§ AHE FIAT I w2 2
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3. 4 Explain the energy bands in solids, 2
b) State the conclusions of Rutherford’s ®-particle scattering
€Xperiment. 2

c) If the corresponding de Broglie wavelengths of Proton and neutron

are obtained as same, then which of the two will have greater

kinetic energy ? : 2

d) A current is passed in a Wire of 4 Q resistance by a battery. Find

out internal resistance of the battery, when current is passed in
another 9 Q resistor by the same battery ; while same heat is
produced during the same time in both the wires. 2

0L - ¥
Section - D

4, &) mQﬁrmR{R>r]ﬁWlaﬁ%?ﬂH%ﬁa@EﬁTh?ﬁmwm
H fafa e s 2 af 1% ARW F 8 g T @) 3 pwlE
%% W Aga fva g iR 3
§) Agd gEhE A wd 2 W A & Q afima ) =men S 3
7))  wE-ded g e g $Hh! TEAT A U STHIEd UIETE) o 6 3 W
grhia &3 T dfistar #1 g qun fawn yw i 3
9) YW Igd WE F WM A swffa B el H aifma T

ol (E, ) a1 3mufad s R g (v) F o a6 vl @ |

A

L hn
l
1

B (x107°J) 5 |

1 T
TR0
12’ 34567, y(xi0% Hz)

TEHNT: §) e g
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%) %mwﬁwa&mwﬁﬁwﬁmmwﬁm,
=10sin(100nt) Trfiay werfid 89 T 565 Y R Rty ueell
L%ﬁﬂaagamw sn A B, T T Fuahpg 3 qea 3

VT 1 X1 %41 By @ » 3
4. a A charge Q is distributed over two concentric holjow spheres of

radii rand R ( R > r) gych that their surface charge densities arc
€qual. Find the electric pgtential at their common centre. 3

b - .
/J/_ What are electromagneu'c waves ? Explain two chargcteristics of
these waves. 3

c) _— What is Biot-Savart law ? Obtain the formula and direction for the
1nten§1ty of magnetic field on the axis of an anti-clockwise current
carrying loop with-its help. ' 3

d A graph is shown between the maximum kinetic energy (E,) of -

emitted photoelectrons and frequency (v) of the incident light in an
éxperiment of photoelectric effect.

Clc : |
'1“3 3456 7__’. v(xlolq- Hz)

Find out : i) Threshold frequency
ii) Work function (in eV)
iiij Planck’s constant. 3

t;J/ Define coefficient of mutual inductor. If a current,
i=10sin(100xt) A is flowing in a primary coil, then maximum

induced electromotive force in the secondary coil placed near it is
5t volt. What is the coefficient of mutual induction between these

coils ? 3

F) T Iaad 0 g R a8 B 4 TN 991 aRafas gl s 81 9w
ﬁadwﬂaﬁtﬂqémﬁmmmswﬁmﬁlﬁwﬁm

s 9 iy - 3

2000/ 1224

[ Turn over



346(FW) 8

) N 3 e g o A B 10 TR ey o0 i )
TR arifir 1 et ) 39 1 TR F S ot F 15 A ey qre © i
S TfRR Y yry yefyg 41 9@ T8 G- ¢ R aw 5 w5 2 3

A C B

3

« 20 @ —
JYan
mﬁt%qﬁvmagwﬁwmﬁ%.? T Sl A H

AT H Seear 2200 deT 220 dee § GRafda w2 A
$useh § 5000 ¥ #) grawER i 2war 00% T Frta ARE 8 Reeare 2

T T

i) Tedtas pueeht # ¥ A g@n

i) fafma wke 3
T)  gudd 4fdd TR W R P HEdd g Yfad wH FR W e F 2

tﬁﬁms%maﬂm! 3

g) f&f da % i Sfody &1 g E, vaw RS wd °§ I e, @l
E, Va R %99 ¥ %1 Hqd 6% a9, @ Wy 5 Wl & f=

fnraTat ot s wfedy £l 3

g) = puee ey B qr-gRa @ 39 F G E 2 T A
1 SR 50 3w &1 ot et e & for ura 61 AE 005 TR Rl @
5 TR wE % whier § agen & e Reeh are $ qr o s

2t » (a1 1 TRedg AwE = 2-7x 1070 WX T TR H e o Fafvre
qfidy =5.0x1077 3 x H&X) | 3

5. a) A concave mirror forms rcal image 4 times the s1ze of an ObjCCt.
The magnification is 3 times by moving the object 3 cm away from
the mirror. Find out the radius of curvature of the mirror. 3
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Curl‘ents
of ;
A ang s 10 A and 20 A ar€ Passed in tyg

Just in bet
Then what

‘ . 1(][1 llel wires
s shown in the figure- A wire C of 15 em ir?;tf is placed

will be the force acting on the wire C? ' 3
A ¢ B |

« 20cm —>

' OR

< What is meant by the transformation ratio of a transformer ? In a
Step-down transformer, the transmission line voltage of 2200 volt
18 changed tq 220 volt. Number of turns in primary coil is 5000.
The efficiency of transformer is 90% and output power is 8 kW.

Calculate :
i) Number of turns in secondary coil
ii) Input power, 3
/CJ',, What is plane polarised light ? How is polarised light obtained by
refraction ? State the uses of polaroid. 3
d) Obtain the formula for the internal resistance of a cell in terms of

E, Vand R, where E, Vand Rare the electromotive force of the cell,
potential difference across the external resistance and external
, resistance respectively. https://www.upboardonline.com 3
/eL. What do you mean by the current sensitivity of a moving coil
galvanometer ? Resistance of a galvanometer is 50 Q and for full
scale deflection, current is 0-05 A. What would be the required
length of a wire in ordt_er to convert it into an ammeter of

5 A range ? (Area of cross-section of wire =2.7x10° m ? and
specific resistance of the wire material =5-0x10™" Q x m) 3
g -7 |
Section - E .
6. p-n ®X TAT F 3 Ae @ H HA THIEY I SR a3 90 S
9 7% g1t i gieds (knee voltage) fewmsu) _ 5
Hydn
p-n W TS F IokY g BRTE H R Twengy) seEe dieds 9UT IohH
U & 19 U6 S99 Haish Sieedl GEsu 5
I Tuarn over

VP arvvyiy /107 A
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working of forward biascd configuration of a p-pn junction |

‘)/" Explain the
diode, Dray, by making a graph between forward voltage and forward
5

current, show the knee voltage-
OR

E.xplain the working of reverse biased configuration of a p-n junction
diode. Drawing a graph between reverse voltage and reverse current,
S

show the breakdown voltage.

7. D W firgr A g @ 78 AT R o i a3 ol wa g B
R B w1 oy g 3 w0 AR A o & seh aeTee R
BESI W] § p =1 qey g - 3 I &R i ged qen ST At

@t B yefifa Ay

5

HYA

T Tl § A9 T gugd § 2 8015 T @] FHAE = 16-00000 amu 2!
! i =peliants wum sty A R d

$AH BT FATH = 0-00055 amu

91eiA 1 g9 = 1-007593 amu

Y T G = 1-008982 amu

1 amu =931 MeV
Show that the circumference of the orbit of an electron revolving in the

S

7.
n-th orbit, is equal to ni with the help of Bohr’s quantum theory. A is
de Broglie wavelength of the electron. Show the emission and absorption
spectral lines between energy levels n =1and n=3of hydrogen atom. 5
OR
What do you mean by binding energy ? Atomic mass of
8016 = 16-00000 amu. Find out its binding energy per nucleon. s
Given :
mass of electron = 0-00055 amu
mass of proton = 1-:007593 amu
mass of neutron = 1-008982 amu
1 amu = 931 MeV S
8.  yw % aAfww qu fyady § faveg AT e Bl & v & fagds 6 g

F U FU A GHIEU 6000 A TR HT THW 3x10™* Feft wverd 1 frfd

R feeraad Afed gt 81 S 3ha8 B i HeE 7 B 5
e
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W“Tﬂaaqa:ﬁﬁﬁ;m%ﬁ?ﬁqﬂ%ﬁiﬁﬁiﬂﬁaﬁmmﬁm
g.  Differentiate between int:hu et 3 Hifsre 5

qualitatiye] the di . erference and diffraction of light, Explain
6000 A yarre Hraction phenomenon of light by a single siit. Light ©f
3x107 . ength is Incident normally on the single slit of width

Find out the angular width of central maxima. 5
_Ar OR

raw g :

ray diagram of reflecting telescope. The magnifying power of an””

and distance between the objective and €ye-

e final image is formed at infinity, then find
lenses, S

C A1 2C umien a1t 2 T Wiz g Reran v frrr areh 42 8 518
T 21 AR 420 B g ¥ i @ Gt 6 @ S @ T 98
K WIegdish &1 g w3 a9 3 i -

a.stronomical telescope is 5
piece lenses is 36 cm. If th
out focal lengths of the two

VT C=3 =2C

1]
11

i) ISE 6 oA i
i) gIeA & e afcm e
i) HANE W Hd Ghaa S|
aroran
e o ) i AR T JEH TS FARY MEE & Fam ) weEd 4
9 FARE Tael Mol @i & a1et aga-& 1 da w1 g el A S

9.  Two parallel plate capacitors of capacitances C and 2C are joined with a
battery of voltage difference V as shown in the figure. If the batt-ery is
removed and the space between the plates of the capacitor of capacitance
C is completely filled with a material of dielectric constant K, then find

out

i) total capacitance of the combination
i1) final voltage difference across the combination

[ Turn over
19200071994
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i11) t
Otal energy stored in the combination,
OR

S

/6Cﬁn€ e e ) )
of E:lectriﬁctrlc flux and state its unit. Derive the formula for the intensity
¢ field outside a uniformly charged thin spherical shell with the

help of Gauss’ law.

TR ST (m, ) = 9-1x 107" R
R T IAE = 1-6 x 10719 Fwm
w . (h] =66 x ]_0—34 '\;ﬁ_m
serel i AT F =T () = 3 x 108 /A

1
4n €,

=9 x 10° Nm?/c?

1eV=16x10"1° g«
frgent fraelis ( R) = 1-097 x 107 Hex ™!
iilai“ Eﬁféqﬂﬁﬂw ( EO] = 885 x 10'—19 CQ /N_mQ

Physical constants :

Mass of electron (m,_) =91 x 1073 kg .
Charge on electron = i-6 x 107¥ coulomb .
Planck's constant ( h) = 66 x 107° J-s
Speed of light in vacuum ( ¢) =3 x 108 m/s

1 _gx10° Nm?/C?
4n €,

1leV=1-6x% 10719 joule
Rydberg constant ( R) = 1:097 X 10"m™
Permittivity of free space (€0)= 8-85x10

——
—
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