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Instructions :

i) Al questions are compulsory.
) This question paper has 5 Sections : Section A, Section B, Scction

C, Section Dand Section E.

it Section A is of multiple choice type and each question carries
1 mark. ' )

iv) Section B 1s 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 Dis of short answer type-Il 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.
Qg - F

Section - A

-as) grh &3 1 U Bl &

) = o (B ) e xfle? x offr 2

i) et x X xR i) A B! T2
afe ifies  A127 & fﬁm-s-amﬁa’faamﬁm g Te!3S i fiwn 2

Q)
i) 8 wiff i) 6%
i) 5wl - iv) 4% 1
T IETRA % gy dga w3 efilad R wem ¥ g @ oo
g1 g ?
i) mEw i) zemE
iii) =& iv) S :
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) 'qﬁ Toref} L-C-R iy VL, Ve, V. aur vV, sy ﬁm, ufediy, Ui
T | § o acmﬁmﬁ,ﬁ
y - VO:VL+VR+VC ' ii) VO={VL-VC]+VR
i) V2 =v2+v2+V2 iv) Vo =(V, ~VP+v2 1
5) = A - e s 5@ 2, T n, weam w5 wn n, %8 % &
&1 AT & (n,>n,) ?

iii) ---- E ..... iV] ﬂ.... 1

) gere % Q3w o gend A (au 31| 1 iyl 1 e
B

1) S5l ii) 1 :‘3
iii) 9:1 iv) 1:1 1
1. a) The unit of magnetic field is
| i) newton x metre ! x ampere'l
i) newton x metre "2 x ampere >

= ]
ilj newton x metre 2 x ampere

: g -2
iv)  newton x metre”' x ampere 1

b) If the radius of the nucleus 13A127is 36 fermi, then the radius of

the nucleus of 52T6125 is

i) 8 fermi 1i) 6 fermi
iii) 5 fermi iv) 4 fermi | 1
c) Which of the following laws of conservation holds in Einstein’s
photoelectric equation ?
i) Charge iij  Mass
iij)  Momentum iv)  Energy " 1
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d 1
.f Vi, Ver Vo and V, @re readings of ac voltmeter across the
lndU(-:tor, reaistor, Capﬂcitor and the source rcspgcti‘c’cl}’ in a
Certain L-C-R circuit, then
i _ . -

) Vo=V, +V,+V, ) Vo=V, ~v )+,
ii 2 A2 ;
1) Vo = VL +ng +‘b_’g 1v) Voz ='[VL 25 Vc]2 + V}? 1

c c :

) 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,)?

iii} "" H """ Y 2 iVJ --v}jH ----- 1

f) The sides of two solid cubes of the same material are [ and 3!
respectively. The ratio of their resistances will be
)y 3:1 diy"1:3
i) 9:1 iv) 1:1 1

vy - §
Section - B
2. %) fRumeiwydywim AT y 1
i ' 6 A
10 A 3A-
3A

@) Saw e :

M) p-n @ sEEE v A A 2 2 !

w) V3 ot art mem § O ®o§E A, @ A
H107 60° B :
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’5%ﬁm%—mm%m@awm o
{nT % s 0=510 W
) &1 0T % g & H sy w0 2 7 1
SILTEN Tt Negahiy wen] § 71 TR 34T 3 - 1
What is the magnitude of the current iin the given cireuit 7 1
i 6 A
10 A 3A
3A
What is Lenz’s law ? 1
What is meant by depletion layer in p-n junction ? 1

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

j/ What is the main diffcrénce between paramagnetic and
ferromagnetic substances ? 1
qug - |9
Section - C
3. %) 3 Ful dvg i =rE F 2
@) TCEIS F TEH HU Fhil FANT % e s | 2
1) AR e aw g 6 g @ Al qvresd wHW oy @, 7@ oFl ° R
fopmehl niferst St arferes Bift 2 2
u) U ¥ @ 4 3w wRdy qu f U vaifea Y st ) o 30 @ & o=
9 3w Ry ¥ ym yaifkd F@ W &0 w1 e gledy Td Hifg
Srafer a1 art & yr gu @99 § GUF F I S 2 2
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3. 8 Explain the energy bands in solids, 2
b) State the conclusions ©f Rutherford’s @ -particje scattering
CXperiment. 2

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

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

kinetic energy ? : 2

dl A current is passed in a Wire of 4 Q resistance by a battery. Find
out internal resistance of the battery, when curren; g passed in
another 9 Q resistor by the same battery ; while same heat is
produced during the same time in both the wires. 2

e - 7
Section - D
4. ®)  HEW QW raW R (R>r) B F Q) w0 wraw et w 3w w0
A fafa e s 2 @fs % ARY F 8 TR T @) T Pl
% W Agd R 7@ $f 3
§) S gEhE o W E 2 AUl % Q ot § smen €1t 3
M) arE-8ed fm R R 2 qeeh qEan A U A uREd oy 6 s w
Feehia &3 ) fisrar B g7 aon Ryw ww Hifvg 3
9) THW I OWE F WM § Il B shwn ) afea e
Sl (E, ) a1 3mufaa s e (v) ¥ €9 ame wehla

;0 .
1234567, v(x10" g

TEHC: ) el amgf
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%) %mmﬁwwiﬁMmmwaw,

' = 10sin(100nt) Wiy e €13 T 6 W Ry prgroee oeedt 3
;%ﬁﬂaammw st A &, T T Fuehg 3 qu HAA

TOTT 1 T H7 gy § » 3

4. /g] A charge Q is distributed over twWo concentric hojjow spheres of

radii r and R (R > r) such that their surface charge densities arc
€qual. Find the electric potcntial at their common centre. 3

%/'f What are clectromagnetic waves ? Explain two characteristics of
these waves. 3

fj!,—-‘—' .What is Biot-Savart law ? Obtain thq formula and direction for the
Intensity 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
experiment of photoelectric effect.

5 +
4 J
Ej. (x10 “’U;g__
| .
0.0 -
14 LZF34567, 5 (x10"Hy
D JE :
-3+
-4+

Find out : i) Threshold frequency

i) Work function (in eV)

iiij Planck’s constant. 3

E,:/ Define coefficient of mutual inductor. If a current,
i=10sin(100nt) A is flowing in a primary coil, then maximum
induced electromotive force in the secondary coil placed near it is

5 volt. What is the coefficient of mutual induction between these

coils ? : 3
&) qu&wmﬁﬁﬂﬂgw4ﬂmmwmglaﬁ

F i A 3 Aft QA A T IEH @ 3 T B A R1 G HY wwa
EE2IRICC I 1 : 3
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g) %ﬂaﬁmmﬁﬂlaﬂﬁm:m@ﬂmmmmﬁ
TR wanfia ) st &) 9 O AR ¥ de A 15 A oy qn €
Stmﬁmﬁﬂmwﬁaﬁﬁﬁmmcmmﬁﬁfﬂlfﬁm? “ 3

A C B

B

« 209 —
ST
SFIHER % ofor aru @ 9 A R 2 U st gramml H

A B dieear H 2200 Fe ¥ 220 diee § tRafia a7 IS
TUsE § 5000 ¥ ) grawni H qaE 90% v frfa Wl 8 feetar 2

AT IR
i)  fadfias puech § W 6 g
ii)  Fafm e 3

T) OYdel Yfad TR RO R P IGAdd g g THM FE WW HW § ?
TeHEe % 3I9EI SarEel 3

g) fedt 3@ ¥ rais 3oy & @ E vaw R ¥ w3l 4 W i, S

E, VA R F9: ¥ 1 N 6w F@, @ vovy & & f=
favar=t qun syl 2 3

T) = Fueeh Hedrndiet i q-FEAr & AT T G & 2 T Ao
1 YRg 50 3 31 o whet falT F I AT HLAA 0-05 TR RI
5 waft TE % ot § geen & forg et e o A R st

grft 2 (m{mqﬂﬁ}am =2.7x107% dfiex? mm%mmﬁﬁm

ey =5.0x1077 39 x HX) 3
5. a] A concave mirror rorms rcal imagﬂ 4 times the Sizc Of an Ob_it‘ct.

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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b) Curr
ents of 19 A ang 20 A arc Passed in tyy,

and B, a5 g} g ; lnng arallel wires
just ln b own In the ﬁg-urf.'- A wire C of 15 Cm lel?gth is placed

€tween thege two wires, it which 5 A of Current is passed.
be the force acting on the wire ¢ 9 & 3
A & '

“ 20 cm —>»
OR
«—":\: hat ig meant by the transformation ratio of a trangformer ? In a
: €p-down transformer, the transmission line voltage of 2200 volt
':hchangr::-d to 220 volt, Number of turns in primary coil is 5000.
¢ efficiency of transformer is 90% and output power is 8 kW.

Calculate -
l) Number of turns in secondary coil
/ 11) Input power, 3
¢) What i‘s 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 Riare the electromotive force of the cell,
 potential difference across the external resistance and external
. resistance respectively. https://www.upboardonline.com 3
}L. 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 order to convert it into an ammeter of
2 and

5 A range ? (Area of cross-section of wire =2.7x10° m
3

specific resistance of the wire material =5-0x1077 Q x m)
g - a '

Section - E ‘
6. pn TR gEle % 3 A ™ H FT AR om R W W UR

" M s A @16 (knee voltage) fe@msTl 5
e

p-n WA TRITE % Iopn Ifmg R A TR wEemsy) IoRe aieds AT IokH

URl & 19 IT6 TR Vit dreedl RETY 5

[ Turn over
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~ Explain th, working of forward Piased configuration of a p.n junction

s Ex
diode. Drgy, by making a graPh between forward voltage and forward
S

Current, show the knee voltage-
OR

E:.xplam the working of reverse biased configuration of a p-n junction
diode. Drawing a graph between reverse voltage and reverse current,
5

show the breakdown voltage.

7. ﬂ?%%ﬁzﬁﬁmﬂﬁﬁ@ﬂ% n i e # i w@ g e
R B wa B Ry 1 % WA R A o B A s a2
E@G_Frtﬂmgﬁ n=19u p=3 A W $ d9 Jegd q>n HEHo qUEHH
T i yefifa v .

5

YAl

T Fo R} a9 = awew € 2 400 T T G = 16:00000 amu 2|
! T aeltart v st g i e g

SR T FIHA = 0-00055 amu

SIEH & Fe19H = 1-007593 amu

Y T FHFH = 1-008982 amu

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

n-th orbit, is equal to nA 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=1 and n = 3 of hydrogen atom. 5

OR
do you mean by binding energy ? Atomic mass of

16:00000 amu. Find out its binding energy per nucleon. s

5

What
16 _
80 -

Given :
mass of electron = 0-00055 amu

mass of proton = 1-007593 amu
mass of neutron = 1-008982 amu
1 amu = 931 MeV 5

YeHTe & ST qyr fyada o fade AR e Bl @ yww % fgd ) wen
F U ¥/ GHATRUI 6000 A FURH F1 THW 3x107* Fft drerd 1 R

W fecrEaq Imfed g 21 Hg shRas H Fivfia SterR 7@ B 5
RtOC
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Wa"%mn?ﬁm TR T et gl RS g 5 @ @

R R/ D aq 2 ﬁﬁ%ﬂ?ﬁ{ﬁaﬁéﬂﬁlﬂﬁaﬁqgﬁﬁm A

8.  Differentiate 1, A g gfat 7 hif 5

. e ;

quaIitatiVe]y th:t:fﬂcn fnterfcrtmcc and diffraction of light. Expiain

6000 A waye) lffrafc“?“ Phenomenon of light by a single slit. Light of

ength is Incident normally on the single slit of width

x10™4 ;
’ =i Find ot thie angular width of central maxima. 5
OR '
astronomica] 'reﬂecting telescope. The magnifyi.ng power of an
cal telescope is 5 and distance between the objective and €y¢-

Plec? lenses is 36 cm, |f the final image is formed at infinity, then find
out focal lengths of the two lenses, 5

C a1 2C i a1t Q) Wi duittr Rergem v Rvere et ¥ 8 19
T R AR e W E ¢k @ G © @ % @ A
K IO 91 verl w2 ey Hif -

Y
15

i) wESE ) pe g

ii) GO % i af<m e .

iii)  HASA W e Ghad Sl ' 5
areEn

&g v ) afoe AR a1 JAH A SRy IR % Frem ) we A

o AR TAe Meltd @id ® wTgt Igd-87 H duw w1 g wfg i 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:':ry 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

_,/ISI'EIW a ray diagram of o

\%

out

—— ==

i) total capacitance of the combination o
iy final voltage difference across the combination

[ Turn over
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itl)
OR

tota] energy stored in the combination.

5

/60ﬁnﬂ electric flux and state its unit. Derive the formula for the intensity

of electric field outside a uniformly charged thin spherical shell Wit

help of Gauss’ law.

W Fraaie
R T ESEE (m,) =91 x 1073 fAm
et T O = 1-6 x 10719 Feim
it P (h) =66 x 107 T@-WHUS
el @ Fraer o Wt (o) = 3 x 108 /A

1

= 9 x 10° Nm?/c?
4n €

1eV=1-6x10"1° 5
frgant fradi®s (R) = 1:097 x 107"
frata @t Segeeiterar (e,) = 885 x 107'2¢? /N-m?

Physical constants @

-31
Mass of electron { m,) =91 x 10 T ke

Charge on electron = 16 % 10~ cg:xlomb ;
Planck's constant ( h) = 6:6 x 10 JB s
Speed of light in vacuum ( ¢) = 3 x 10 m/s

_ 9 x 10° Nm?/C?

4n €,

leV=1: 6><10 jouie ;
Rydberg constant ( R) = 1:097 x 10" m

Permittivity of free space ()=

—_—

346(FW)-2,58,000
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