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(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S & H @Id J97 &, Id% & gt 3%
§ 158 gd arg g 8 9% & diT37% 8 3K @8 ¢ § A 397 & y9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI3 45T 787 &8 | a9, vk 37% i g 341 4, g 371 arct
gt yoal 7, @7 sl @it G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 13397 797 & | 08 99T H 3791 130 7T 997 § G T Uk Y9 & AT 8 |

(v) 8T JEIIF Fl, AT [FEleaiad Yifas [adisl & Gl ST 3T F Ghd 8 :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A™?

gg=8854x 10712 C2N"1m2

1

4n80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei T geqqH = 1-673 x 10727 kg
SATENTIET T&AT = 6-023 x 1023 gfd umw #ia
Siegad = = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

(it)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(iit) Section A contains five questions of ome mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.
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(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"19C
Up=4mnx 107 Tm AL
gg =8-854 x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1:673 X 1027 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 1023 JK1

s A
SECTION A

1.  foreft 9ga fogga < fou swfave I Eifem | 1

Draw equipotential surfaces for an electric dipole.

2. TRl W1 ol 3Geh o1 i TEM o ATHETFeE ThAHH Jrachd &9 H Jo¥T e
¥ qd fawarm v a& @i e mn | afg fawarw @t g = e S,
FEIehI & H YITH gRI Il ¢ JaTehR 9 hi (a1 fopd JehR wi@fda grft 2 1

A proton is accelerated through a potential difference V, subjected to a
uniform magnetic field acting normal to the velocity of the proton. If the
potential difference is doubled, how will the radius of the circular path
described by the proton in the magnetic field change ?
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8. 300 K dM W #Aifrm Hi FreshE Tgid 1.2 x 105 7 | fhg a9 W 3@
JreehlT TG 1-44 x 105 &1 Ut 2 1
HAYAT

fopelt feu Tu warel 1 Frarehid S % — 0-5 3 | 30 greehid ugred &l ugAe | 1

The magnetic susceptibility of magnesium at 300 K is 1-2 x 105. At what
temperature will its magnetic susceptibility become 1-44 x 10° ?

OR

The magnetic susceptibility y of a given material is — 0-5. Identify the
magnetic material.

4. 39 AYAAS SIS Dl IgATHT ek V-1 ATTeTafies i@ § g9y 3an 8 | 1

mA
qy=feisTeh SE
Ilﬁ )
I2
I
I4
I4>13>12>I1 HA

Identify the semiconductor diode whose V-I characteristics are as shown.

mA

Reverse bias

Ilﬂ o
Iz\_/
I3

I4>13>12>I1 HA
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ER # forq-grash Weagd o fohd WWT W1 IUFM foham STam 8 2 $&eht

sTgf-afer fafem |
teran

cafid B A g fagd-greshia ot fopm Yehr Icae <ht 9Tt § 2

Which part of the electromagnetic spectrum is used in RADAR ? Give its

frequency range.

OR

How are electromagnetic waves produced by accelerating charges ?

Qs d
SECTION B

A% ‘A’ <t ufgehrsti ¥ &9 g "W afgeht danfa, s §9 gue @ g,
1 forelt 9T de Ed g 3afira foman e B | w18 Twifse fob srafS s ww
guTie o Hiat faearm am, duie i SR @ aTell 9/ % G H & g
g

A capacitor made of two parallel plates, each of area ‘A’ and separation ‘d’
is charged by an external dc source. Show that during charging, the
displacement current inside the capacitor is the same as the current

charging the capacitor.

foreft wiei TR ot e 1 q3iTell ateed A M 7 | fiag il i wieia
T oAt Tei <l i SHatt i (2mAch) TH B |

A photon and a proton have the same de-Broglie wavelength A. Prove

that the energy of the photon is (2mAc/h) times the kinetic energy of the

proton.
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Torell gTegeE T § TR Soiergid Wl 37Tl n | Ugell Iuivd TaEAT doh
SANd hid THY I i Bied 0-55 V o € favwa amt e fogq
TA H 2 eV HREIBH & difcash Hellg i fhfUrd siar 8 | 1€l n I FaTey
&1 ST AH I HIT |

AT
125 eV 31 oh fohtll Joidgid g1 gHI fohell BTSgS TEHTY] i 3|eh! FmaaH
e | I foham TR 7 | 39 IAfSra STawen ¥ W] g 3cAfoid ATl hl
rfersham T 91 FIRAT |

A photon emitted during the de-excitation of electron from a state n to
the first excited state in a hydrogen atom, irradiates a metallic cathode of
work function 2 eV, in a photo cell, with a stopping potential of 0-55 V.
Obtain the value of the quantum number of the state n.

OR
A hydrogen atom in the ground state is excited by an electron beam of
12-5 eV energy. Find out the maximum number of lines emitted by the

atom from its excited state.

9. =W guEeH Hi feufa 4 el @miells geia (qieeis) g widfars s
T o fTg feptor st @i | seeht stmaed amar o fog sastes foflag |
Aera
foreht Tyeh geweeft gro ufaforsr s=ar goia & fore amifera fomor smw @it

HIT gEreh fersig emar o foIg s fafen |

Draw the ray diagram of an astronomical telescope showing image
formation in the normal adjustment position. Write the expression for its
magnifying power.

OR
Draw a labelled ray diagram to show image formation by a compound

microscope and write the expression for its resolving power.
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12.

fordt TV T & F=E R 38 AT g Uit femat o erfeeram ufer
St 39 fipar =1y ok <1 @ehan 7, & e gey fafew | g = n
% ROl H Y qUI o foTT 38 =St i fohd TR Tumifea fokem Smam & 2
Mgt < fope 9iER § H=R i 39 faen 1 39T fohan ST & 2

Write the relation between the height of a TV antenna and the maximum
range up to which signals transmitted by the antenna can be received.
How is this expression modified in the case of line of sight communication
by space waves ? In which range of frequencies, is this mode of

communication used ?

fop oftfearforti & sgegy &1 S fRan S @ 2 2 Wi @ T
Fguau & s fade Fifse |

Under which conditions can a rainbow be observed ? Distinguish between

a primary and a secondary rainbow.

Fafafea <6 s hifv

(a) AR &1 AT Jid JHT |

(b) (i) HIET TF (ii) GAGA o THT FIJ T ThIY TaATd AT |
Explain the following :

(a)  Sky appears blue.

(b)  The Sun appears reddish at (i) sunset, (ii) sunrise.

Previous RPathshala P.T.O.
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SECTION C

50 Hz mgfd & fohell ac dicedr &d & @y Jvft § 1§ FumiE (C) 3N
gfeieres (R) aifSd 8 | C 3R R o &0 W foyem=a sasr: 120 VIR 90 V 7,
qT YUY | Jarfed 9 3 A2 | (i) Uiuer sl gfdenen qen (i) Sehcd 1 98 |
Uiehfetd hifele 8 C X R & @1y 9vft & gAifsd & w ufwy o1 ok
TOT “TH & S R

HAYAT

M@ | giad! g o 230 Voh @id < a1 it LCR IR RIial T 2 |

VWV
40 Q

— 80 uF

23OV@

A1
50H

(a)  9N9Y I IIATE H T i aTeht | g faff@ hifg |

(b) 3rAe i feufa # uftwy f ufqemen sk g w1 smm wfesfa
HfoT |

(¢ 98 TS foh o9 ogft W LC TieH o il W fawa a3 i
2 |

A capacitor (C) and resistor (R) are connected in series with an ac source
of voltage of frequency 50 Hz. The potential difference across C and R are
respectively 120 V, 90 V, and the current in the circuit is 3 A. Calculate
(i) the impedance of the circuit (ii) the value of the inductance, which
when connected in series with C and R will make the power factor of the

circuit unity.

OR
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The figure shows a series LCR circuit connected to a variable frequency

230 V source.

230V@

VWV
40 Q

4108

50H

— 80 uF

(a) Determine the source frequency which drives the circuit in

resonance.

(b)  Calculate the impedance of the circuit and amplitude of current at

resonance.

(c) Show that potential drop across LC combination is zero at

resonating frequency.

14. IR SEIS & n 3 p &1 =l rcafies difed foru A 6 saren w3 & fog
R dfSe | 9 fou e afoy 4 9 sRie O gerfed awn sma fifve ;o (I

IS dieedl 15 VR)

_¥

20V

VWV
250 Q

"/

L/
\ 15V

|
§1kg

Give reason to explain why n and p regions of a Zener diode are heavily
doped. Find the current through the Zener diode in the circuit given
below : (Zener breakdown voltage is 15 V)

+0

20V

VWY
250 Q

/

L/
\ 15V

|
§1kg
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15. HIEFARH 1 ARG 3@ WU | 389 wEHH fagrd 6l e HIg |
IE GRS foh ATgaaIlgH AR =T 3R Hefl hi s @ foft 78 &t |

Jrra
(a) R@ I ggrEar 4 fordl srcafies ol arremdl ufenferssr, e w0 &
I n B Ufd Tehish @FaTs B dT o0 [ JYared & @l 8, o Hid
Treehid & o AT ek geqd HfT |
(b)  TRIgS ufATioreRt & fohm gepR i grar 2 2

Draw a labelled diagram of cyclotron. Explain its working principle.
Show that cyclotron frequency is independent of the speed and radius of
the orbit.

OR

(a)  Derive, with the help of a diagram, the expression for the magnetic
field inside a very long solenoid having n turns per unit length
carrying a current I.

(b) How is a toroid different from a solenoid ?

16. fog i fo6 Brean v <l wver © shefia =t v & fopelt 13ep <Al aftspmT id gQ
orelt Seiereia o1 Jrachid STTET evr/2 BIAT 8 | $9 SR &K o ShIViT €T
FATCHIRU o TT[RIA 1 AT hLd FY BTG AT o, FAam staeern 4,
EEhIT AT o AT T gedael HifrT |

Prove that the magnetic moment of the electron revolving around a

nucleus in an orbit of radius r with orbital speed v is equal to evr/2.
Hence using Bohr’s postulate of quantization of angular momentum,
deduce the expression for the magnetic moment of hydrogen atom in the

ground state.

17. o 3R —20c C/m? A =Hca H1 q Jed AER[ FHaA =16l Th-gel o o=
g d o WY SHeAieR Faed I Wi 7 | 3 forg W fogd-aa & g et
Feqd hIfL 1 fea 2 (1) Tgelt = o arff TR, (i) gl =me % grlf 31k,
T (iii) EHI =1El < ot |

aterat
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18.

it Brsan vy 3R a8t B 1y o el TTiefia =Imers @i W STreT <l A
Qe |

(a) 9 @A % g T Hg QAW q B0 2 | 39 @ o Hiadl I3 IR sl
U538 W I3 ST Hcd 1 hiT, |

(b) o Terelt forer (T forelt e ) & sfier fergq-as 3= &ran 8; 98 38
qey W R 7€ v for @re et 8 37T T8 2 e i | 3

Two large charged plane sheets of charge densities 6 and —26 C/m? are
arranged vertically with a separation of d between them. Deduce
expressions for the electric field at points (i) to the left of the first sheet,
(i1) to the right of the second sheet, and (iii) between the two sheets.
OR

A spherical conducting shell of inner radius r; and outer radius r, has
a charge Q.
(a) A charge q is placed at the centre of the shell. Find out the surface

charge density on the inner and outer surfaces of the shell.
(b) Is the electric field inside a cavity (with no charge) zero; independent

of the fact whether the shell is spherical or not ? Explain.

= A £, % foRel @ & TR f, I a1 q01 1 ST Hleh UNa
TR ST 2 | ST wighd U % folu, Sieieh Seae i qon Ioad e
3R 3= U VSl o iU =S Foud HINT | 30 THR Higad qaAhis &
fore =ieres e IR | 3

A signal of low frequency f,, is to be transmitted using a carrier wave of

frequency f.. Derive the expression for the amplitude modulated wave

and deduce expressions for the lower and upper sidebands produced.

Hence, obtain the expression for modulation index.

Previous Hathshala P.T.O.
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21.

TRV ShIVT o T YehITUTd shUIl shl TEAT kT To=uT 291 o T Mo 6l gdel!
Tt G o0 o TEhIUHE T UM Wi | HaY § quig Fife T R geR
JehIUT T I, IVl BT THTY] H 114 & fedea shl ARSI Ll § | THg
I e hl HgRdT @ e Hifu foh Wiwie kv fora TR Anfires o
grey s Iui-Har fuifia w0 & v el @1 & ®9 4 %W 1A # |

Draw a plot of a-particle scattering by a thin foil of gold to show the

variation of the number of the scattered particles with scattering angle.
Describe briefly how the large angle scattering explains the existence of
the nucleus inside the atom. Explain with the help of impact parameter
picture, how Rutherford scattering serves a powerful way to determine
an upper limit on the size of the nucleus.

5 mm YA ITeT 200 pF a1t < foreft FHT=R dfgeht F9Tia sl 100 V o de
ard g Iaf femem e SR Hia 1 SR war | feeet forgaaedt Efea
g ufgshiatt o st bl gl g R W 3R I W wrEagdies 10 6
5 mm W TeEd g @ & T | R afgd s Hifse e efataa
T w1 ufgdd g : () " 1 e, (i) ufgerst % e fagh-ae,
(iii) HYTTET T Sall Tcd 2

A 200 pF parallel plate capacitor having plate separation of 5 mm is
charged by a 100 V dc source. It remains connected to the source. Using
an insulated handle, the distance between the plates is doubled and a
dielectric slab of thickness 5 mm and dielectric constant 10 is introduced
between the plates. Explain with reason, how the (i) capacitance,
(i1) electric field between the plates, (iii) energy density of the capacitor
will change ?

p-ar i srafy H ufagfear it sufeafs o1 wgma wfed w7 2 foeh
Heafaea Tfiys & & ge <t gitursn fafay qon e & uei # 39 e
I ATET Y o AT SAsteh Scdd HifT, |
Jra
(a) IHT 9 & 2 fadeasrl e faflgn |
(b) FAAHI % = GARA P B HHR @Al oh fohel A h
feafasr ot & fomror &t goie & fow o difow | o W 3T 8
JAferd I &1 W AIERT 51 (1) 3Teps, qAT (ii) Tihsl & |
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Why is it difficult to detect the presence of an anti-neutrino during
B-decay ? Define the term decay constant of a radioactive nucleus and
derive the expression for its mean life in terms of the decay constant.

OR

(a)  State two distinguishing features of nuclear force.

(b)  Draw a plot showing the variation of potential energy of a pair of
nucleons as a function of their separation. Mark the regions on the

graph where the force is (i) attractive, and (ii) repulsive.

22. 2/.3 JUEdA % IR Wiew ¥ oq foRet BySeer fsw w1 etdadd
I 60° B | G H TMT JFTHAR hIg Jeh1al fohur 380 50 & woteh KL W
f¥eTreEq U et 3 | Tsw o sa foptor @1 99 smifea shifste qen ol
WHﬁamaﬁWtrﬁW?ﬁaﬁﬁql 3

K

60°
Q

A triangular prism of refracting angle 60° is made of a transparent
material of refractive index 2 /+/3 . A ray of light is incident normally on
the face KL as shown in the figure. Trace the path of the ray as it passes
through the prism and calculate the angle of emergence and angle of
deviation.

p K

60°
Q

| 55/2/1 | Previous ggathshala P.T.0.



23. fug Fifvu fo fordl Ivafse3casiss yads d friq 3k 9w & dfim 180°
HATR BT 2 |

foreft oTfoTEeX o N9 & 30 pA T IREdH T SYR-3cESIh dieedl |
0-02 V 3TR §UTEs 910 § 4 mA 1 IRadH 3099 31 @ | AfG Ja8eh i dieedl
afedr 400 2, @ 9T yadT U SR Iw feRm M ofie gfaliy uftesfera
HIT |

Prove that in a common-emitter amplifier, the output and input differ in

phase by 180°.

In a transistor, the change of base current by 30 uA produces change of
0-02 V in the base-emitter voltage and a change of 4 mA in the collector
current. Calculate the current amplification factor and the load

resistance used, if the voltage gain of the amplifier is 400.

24, d9 % Wold & &Y A (i) TRl =mes, M (i) TRE uEdl sweEmae
gfeierehdr o feerur =1 g9 & fou ame difew |
AT T 3R HEEl o o1 faHifd- o UG § TRRIgehdl o a0 &sieh o
3YANT Hieh RN HIC fob a9 # gfg o 1Y fhE TR =1ah & ThT H
whieeshat 7 gfg Bt 7, Safeh Ted=rers § AT Bt 7 |

Show, on a plot, variation of resistivity of (i) a conductor, and (ii) a

typical semiconductor as a function of temperature.

Using the expression for the resistivity in terms of number density and
relaxation time between the collisions, explain how resistivity in the case
of a conductor increases while it decreases in a semiconductor, with the

rise of temperature.

. 55/2/1 | Previous Pathshala
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(a)

(b)

(a)

(b)

(a)

(b)

@ us 3
SECTION D

Torelt TohTWH Freehid &9 B H ST ST 91 o § gUM hidl, Bl
T N 3R ATRI-FE &aha A &, Freft Fueeh 4 3w uf@
fa.a1. 9 (emf) & fotu et Seaa FIfT |

g1q 100 3R, IH Y i T 0-5 m §, a1 s e, g2t
kT 8 o AfGS " & AlTrsaq aa ¥, 120 qieener gfd e @
U L @ & | I1G 39 TAM T INOmH Freehid & 4 x 10~4 T a1 Ffd
I 30° 7, df ufgw i gt 3 AW & e Ifa faar. 99 (emf) I
Hif |

HAYAT

Trel I § 9 1 3099 B W ITH Afad FrEehid Ha1 o [T SSieh
eqd HINT | 38 TR Freehid Fo1l Tcd o TIT S2steh Ired shifT |
5 cm YT 1 I3 ot 9, Fow@ gféqomadt fosn & 02 A g yanfea &
W 7, M@ H it gur fohet o o & ar, e 1 A 9@
YT B W@ 8, § 10 cm g0 W W@ @ | 9N W HRW Q) TR
Jreehia 51, 9 (i) 5t 3Tl A R, aftehfera Aifsr |

0-2A

1A

<10 cm — ° ¢m

Derive an expression for the induced emf developed when a coil of
N turns, and area of cross-section A, is rotated at a constant
angular speed o in a uniform magnetic field B.

A wheel with 100 metallic spokes each 0-5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal
component of the Earth’s magnetic field. If the resultant magnetic
field at that place is 4 x 10~# T and the angle of dip at the place is
30°, find the emf induced between the axle and the rim of the
wheel.

OR

Previousﬁathshala P.T.O.
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26.

(a)

(b)

Derive the expression for the magnetic energy stored in an
inductor when a current I develops in it. Hence, obtain the
expression for the magnetic energy density.

A square loop of sides 5 cm carrying a current of 0-2 A in the
clockwise direction is placed at a distance of 10 cm from an
infinitely long wire carrying a current of 1 A as shown. Calculate
(i) the resultant magnetic force, and (ii) the torque, if any, acting
on the loop.

0-2A

1A

<10 cm — ° ¢m

3@ h! T § R hiC fh ThIvH g1 ¥ & I § THdd giad

TehTeT fohE TehR Icqd Teha ST Hehdl 3 |

3 dieiigsi Py 3R P, &l TH-GE o ITH-3&1 i awaad W@ T 8 | et 1

<l A

o TehTR1 Py WX 39 LT 3 | Py 3R Py % o9 T 16t Ueriss Py

1 39 YR @1 T & b $HehT UME-31& P; o UH-31& H 45° HI HI0T S
8 | Py, Py 3R Py ¥ TRIMHA TR hl <fieret qiehiard ity |

(a)

(b)

(c)

ST
T g3 fogl o Q@ Wfeaw vl gr died ik SAfaehtor shi afterer 1
&T0T AT A&l Toham ST Hehell ?

Tl HAL-HG Gl | Icdiid a1 Tohavl aul, Tk faeamd y, = a cos ot
3Ry, = a cos (ot + ¢) d, AR Heh SATTRT Je- Icqe Ll 3 |
TRt <ot o ol =oeteh =gcaa Shifore, aem gurst o7 faameft safaehto
& fou gfqey e hifse |

590 nm 3T 596 nm U & HfSTH TH1e h & I 1 3T
FTHSH ¥ 2 x 106 m greh hl Toret Tehed Tt g Torada <1 Ae—q
FH R U m g | I B R Fd=aH g 15 m 7, @
AT TN | 9e W U faadd 9t o fedia Sfasst hi feufa & =
qofeh IEhieTd hIT |
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Explain, with the help of a diagram, how plane polarized light can be
produced by scattering of light from the Sun.

Two polaroids P, and P, are placed with their pass axes perpendicular to
each other. Unpolarised light of intensity I is incident on P;. A third
polaroid Pg is kept between P; and P, such that its pass axis makes an
angle of 45° with that of P;. Calculate the intensity of light transmitted
through P, P, and Ps.

(a)
(b)

(c)

27. (a)
(b)

(c)

OR
Why cannot the phenomenon of interference be observed by
illuminating two pin holes with two sodium lamps ?
Two monochromatic waves having displacements y; = a cos ot and
Y9 = a cos (ot + ¢) from two coherent sources interfere to produce
an interference pattern. Derive the expression for the resultant
intensity and obtain the conditions for constructive and destructive
interference.
Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 106 m. If the distance between the slit and the screen
is 1'‘5 m, calculate the separation between the positions of the
second maxima of diffraction pattern obtained in the two cases.

iUy MW <l TERal ¥ fort Oa & At gfauy i 7o < fafy
1 98T § guiq Hifsrm |

w1 dfe for foret 1 & f9.91. 9 (emf) 1 719 & oW dicediet 6i
T T fraHie & 3w sl adierar = € AT 8 |

= fou o aRfRrer ufuy § wgen awets [ afefaa wife | SR
SRt T STV foh Afe @t 371 ikl ! Safalad W@d ge 5 V fa.a.
§ (emf) o NETAh B ol 2 V o I g1 Sieentud = fean sime, a
Ig IRy S HUT AYET T |

||5V 450 Q
k

VWV

< 10m

Rap = 50 Q

YT
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(a)

(b)

(c)

(a)

(b)

(c)

Hiex Oq g TRl orsma ufatig &l ATHH o HRIBRI fga &1 Seoi@

sifs |

HI0T FY
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Describe briefly, with the help of a circuit diagram, the method of
measuring the internal resistance of a cell.

Give reason why a potentiometer is preferred over a voltmeter for
the measurement of emf of a cell.

In the potentiometer circuit given below, calculate the balancing
length [. Give reason, whether the circuit will work, if the driver
cell of emf 5 V is replaced with a cell of 2 V, keeping all other
factors constant.

| 5V 450 Q
|| VAW
< 10m
A ; B
II > Rap =50 Q
300 mV
OR

Previous fathshala



=
A0

(a)

(b)

(c)

| 55/2/1 |

State the working principle of a meter bridge used to measure an
unknown resistance.

Give reason

(1) why the connections between the resistors in a metre bridge
are made of thick copper strips,

(i) why is it generally preferred to obtain the balance length
near the mid-point of the bridge wire.

Calculate the potential difference across the 4 Q resistor in the

given electrical circuit, using Kirchhoff’s rules.

2 Q
A II AN B
6V 10
D II WA C
4Q
E VWV F
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