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QT (3597 :
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(i) SATTA-TT & 5 YT & : @US 3] TS 5, GUS G TUS § 3N GIE |

Gii) @AY 5J97 8 JAF H1 1 iF &1 TS H 5 97 & JAF & 2 3F &1
GUE T 12 97 & TAIh & 3 3FH &1 TUE T H 4 3F F U qoaeIRa T97 & 3%
Qe TH 3T E A & 5 AP 81
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(v) STEl 3EIvIH g 3 fFEfeiaa Yifad Faaisl & qrEl 1 3YET F gHd & -

c=3x108 m/s

h=6.63x10"34Js
e=1.6x10"19C
Ho=4mx10"7"Tm A~!
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1

=9x10? Nm?2 (2
41T80
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) Section A contains five questions of one mark each, Section B contains five questions
of two marks each, Section C contains twelve questions of three marks each,
Section D contains one value based question of four marks and Section E contains

three questions of five marks each.

(iv) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the 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=6.63x10734 Js
e=1.6x10"19C
o= 4 X 10-"TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T€0

Mass of electron=9.1x 103! kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !
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Qug - A

SECTION - A

1. F 9 TR TH W F T8 <@ U ?  THH U IRt ufteren 1 9m
fafeT |

Why can’t we see clearly through fog ? Name the phenomenon responsible
for it.

2. 5= v & fodlt =y, fS9% &g W HiE T M09 ‘q fod ®, & IR 3R ot
33T Q i g X U T s o Siman &2

What is the amount of work done in moving a point charge Q around a circular

arc of radius ‘r’ at the centre of which another point charge ‘q’ is
located ?

3. 2 MHz Agfd % frdl a8 T W *iE 5 kHz S 1 T4 A™M Aiglerd
B oo Ud el &t egfaar €2

A signal of 5 kHz frequency is amplitude modulated on a carrier wave of
frequency 2 MHz. What are the frequencies of the side bands produced ?

4. AT FHU HT FUSTAA A BT FT BRI & Fhal ¢ ?

What can be the cause of helical motion of a charged particle ?

5. fodl oA199 A it Tiauierdl st gy fafaw | sqen fagifa wa 9@ F1 99y

7?2

Define mobility of a charge carrier. What is its relation with relaxation

time ?
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Qg - d
SECTION - B

6. 3TMYR ove fama = WY & g = 1= foean ST ? SE @ s fafau 2

Why is base band signal not transmitted directly ? Give any two reasons.

7. @ ¥ AT AER &8 fo PQ fUsH BAC & stdadi ®ash BA W fad 2
BT 3HF 3T AUed] ®eish AC § RS & ®9 ¥ 39 YR fifd 2l €, fF AQ=AR

g1 afe frsm wiv A=60° o1 =8 & vered 1 STuedHaiR 3 ®, O I 0

qRehfeTd ShiTeTT |

A ray PQ incident on the refracting face BA is refracted in the prism BAC as
shown in the figure and emerges from the other refracting face AC as RS such
that AQ=AR. If the angle of prism A=60° and refractive index of material

of prism is +/3, calculate angle 6.

8. W& frdt 0.1 m W™ AR & U W 5V faqa=R o Sar €, @ SodeHl & 2
3ATE oA 2.5 10~ 4 m/s B T AfE AR & Soiae™ o 8x 1028 m—3 %, @1

AR & qgred i Gfaliererar IRerfad it |
When 5V potential difference is applied across a wire of length 0.1 m, the drift

speed of electrons is 2.5x 10~ % m/s. If the electron density in the wire is
8% 1028 m ~3, calculate the resistivity of the material of wire.
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9. BRSNS WA % I TagH H H -Y@C & I ol ¢ 7 39 gepao § 2
Scfsid WIS i g IReferd it |

SPEN

o C oo \l’

TEEISH T H 56 T0agH n=co ¥ n=1 T FHIME HI ¢, T SHSIq TR

T qTesd Yo Sifsg |

When is H line in the emission spectrum of hydrogen atom obtained ?
Calculate the frequency of the photon emitted during this transition.

OR

Calculate the wavelength of radiation emitted when electron in a hydrogen
atom jumps from n= o ton=1.

10. fRE Wl T o~ & GAF faveaR @ @i fean T 21 =8 4 fegsr 2
(i) < et i atfys, iR (i) TIfast So1 A €27 319 SR i Y Hife |

A proton and an «a particle are accelerated through the same potential
difference. Which one of the two has (i) greater de-Broglie wavelength, and
(11) less kinetic energy ? Justify your answer.

Qug -9
SECTION - C

11. SRR hl Yehe-fagd o foaed § 3T 8H 9l Wil & o Hgequl 3
U T IeCTE HITSIT | STEERIT i THIHIU 1 ITANT Hich a1 JEfTH
F g STavId UTh Wigek () TR fave, iR i) <eell smgfa &t gfRkar
ferfEm

State two important properties of photon which are used to write Einstein’s
photoelectric equation. Define (1) stopping potential and (i1) threshold
frequency, using Einstein’s equation and drawing necessary plot between
relevant quantities.
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12. @)

(i1)

@)

(i1)

55/2/N

Sl SUE NG & AR W Tt =eren iR refaras & &= fadeT wifsg) 3

= fou e e ¥ et e & Fasht a0 ®9 (A, B) a1 f9d a1 &9 (Y)
TIMT T &1 39 W & YBAIMT, THh! Heaw™ RO feafgu oK ek gdien
Gifau |

A T
B |
Y o

O 1 2 3 4 5 6 1
Distinguish between a conductor and a semi conductor on the basis of

energy band diagram.

The following figure shows the input waveforms (A, B) and the output
waveform (Y) of a gate. Identify the gate, write its truth table and draw
its logic symbol.

A T
B 5
Yo
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13. (a)

(b)

(a)

(b)
14. @)

(i1)

@)

(i1)

15. @)
(ii)
@

(i1)

55/2/N

fonet Yearufaea Tifyer o T3 o WeAufora &@ o1 X & fa9 & fou
T =STeh cusl i |

fordt feu v Yfediufaea Mfyew &1 oiaa oy Su* em-feeris (fasea-
feoien) ¥ fF9 YR Gafia 2

Derive the mathematical expression for law of radioactive decay for a
sample of a radioactive nucleus.

How is the mean life of a given radioactive nucleus related to the decay
constant ?

o frdt AC &1d o1 fordt 21eet deanfia @ daifea foran S, a1 9 <erisy
fF T W =k W I g S siied wie I A B

2 aedl fhat Iied Gamia 9 A.C. B 9 9vit 8 § Taifed 81 39 sced
I I9h I F e § 9 IR9Y F W @ few S € R gy i

yIikar T efR-ei e S € 2
H—=

(o

When an AC source is connected to an ideal capacitor, show that the

average power supplied by the source over a complete cycle is zero.
A bulb is connected in series with a variable capacitor and an A.C. source
as shown. What happens to the brightness of the bulb when the key is
plugged in and capacitance of the capacitor is gradually reduced ?

Cy @')Bulb
N

00—

TR o T HqeAd 9 fola Aremy | T X h YAl H BRI o addl
fHg & YR W & o1 90 o=l HifST |

T a0y 3R TMed T & o faded s & fau e wifaw

Derive Snell’s law on the basis of Huygen’s wave theory when light is

travelling from a denser to a rarer medium.
Draw the sketches to differentiate between plane wavefront and spherical
wavefront.



16. () his ol foRet foma | 100 cm S0 W food 81 39 o< W forelt o @ &t 3
31 feafal, fer o= &1 g8 20 cm 8, & fau gfafos sa €1 <9 &t
HiRd g gftenferd whifse |
(i) hig AR ofF fordl TaHr) <9 & THIer Greh | 1@l § 991 SFl 9l &
FIhE SR IHM § | $H WA 1 R S 1§ 2

(1) A screen is placed at a distance of 100 cm from an object. The image of

the object is formed on the screen by a convex lens for two different
locations of the lens separated by 20 cm. Calculate the focal length of
the lens used.

(i) A converging lens is kept coaxially in contact with a diverging lens - both
the lenses being of equal focal length. What is the focal length of the
combination ?

17. gl ToEdE @R[ Mo G & SR (1) G & 96l a9l (i) @d & a3
frset fog W forpq &= T 7@ ST @i o &= 9 O IR fagm &= &

[a [a\

sta U1 Sy |

Find the electric field intensity due to a uniformly charged spherical shell at
a point (1) outside the shell and (i1) inside the shell. Plot the graph of electric
field with distance from the centre of the shell.

18. ST TN R YERO R 8?7 37 FRhI &l Ioci@ HIfST Sl 396 TR & 3
IR &1 Gifrd wd 1 AR a8 R YERY & fau ) ARl & s i
e gfte WEa gt & faw =S 9T shifsg |

What is space wave propagation ? State the factors which limit its range of

propagation. Derive an expression for the maximum line of sight distance
between two antennas for space wave propagation.

19. 1.5V emf & T 999 Hal ol T¥d | GAIMNSA ok IRd | §Afvd 7 Q&F @ 3
Jiaierent < 9@l 9Ray & fogq &1 ogid &1 i g1 oIfd = gfaiy & T
SeeHi | 37 Fadl i it dieedr 1.4 V AT St €1 Ui 9 &1 SJ=ieh
gy aRepfaa Hifeg |
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20.

21.

Two identical cells of emf 1.5 V each joined in parallel supply energy to an
external circuit consisting of two resistances of 7 () each joined in parallel. A
very high resistance voltmeter reads the terminal voltage of cells to be 1.4 V.
Calculate the internal resistance of each cell.

() 37 < " UishAted ®1 AW fafae s pn €Y F9d ¥9F B €

() ol T foewrd w1 fogq aRuy fasht o) ffa &0 w491 |@fea @ifaw)
T H =ren it fR frfa dicearam fea yeR T fofie a2

(1) Name two important processes that occur during the formation of a pn
junction.

(1)) Draw the circuit diagram of a full wave rectifier along with the input and
output waveforms. Briefly explain how the output voltage/current is
unidirectional.

TR &1 uRaefia fam fafaw) 9 fem o1 3w &t |19 3w farq ot
ITcTsh T EHE & A T | kg & W@ fer fogm e et 3
fore TR fuer St €2

SREN

qEFare o1 fagra fafau | o7 gurisy foh dsaciie ¥ &l &l IRehHI-Fd
TRt =Tl R R 18w AEadg[ % g=ed o A a8 0 SevEs =l
€2

State Ampere’s circuital law. Use this law to find magnetic field due to straight

infinite current carrying wire. How are the magnetic field lines different from
the electrostatic field lines ?

OR

State the principle of a cyclotron. Show that the time period of revolution of
particles in a cyclotron is independent of their speeds. Why is this property
necessary for the operation of a cyclotron ?

55/2/N 10



22.

23.
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foreId TraIeh g T ThE TR Scdl Bidl © 2 1 AN ohl Sholl o1 &I 9T BT © 7

z-3181 o Y =)0 LA dreit Tt faR[d-grerehia ai o fo=[d ud Jrrehid
&3l & fo o =isH fafaw) faga g @& & ik a 10 fafau|

How are electromagnetic waves produced ? What is the source of energy of
these waves ? Write mathematical expressions for electric and magnetic fields
of an electromagnetic wave propagating along the z-axis. Write any two
1mportant properties of electromagnetic waves.

@ ug - g

SECTION -D

a1 o == S SRl g 7 AiEdsh S MRI (R AR f=07) sheftaro
A 1 WS 1| 3qes == St g7 Hem o SR 9 39 Tl S =
g

e G| h1 TE JG e, @ U AU URER ¥ HeEdl o iR efeeX 9
qroeh off fohar o1 3RH il 3 % @H H 9 ®E I K1 AWeEH oA 39
e |1 A S99 St Skl 39 &l & faw w71 forn, aifer 3R wfass w6t
fearfd & aR # 910 3 b | T § I THGR A Sl 1 3fad sarst &
T Tafysh Fedl & |

SUE TN o SMER W e fgu T 994l & SW iy ¢
(a) 3ok foaR | €1, 3ok IRAR T S R Tohd el i T 1§ 2

(b) MRI TeT0 & 3Tcafeeh Hed &M 1 91 qeifad ROl & Hehdl § 2

(© I8 HHd g fF MRI T8I0 0.1 T o Jrelenld &3 1 ITANT ik fohall T,
ql 39 e[ (EWM=1.6x10"19 C) T, S 104 m/s 1 =1 § TqHEM o,
T & g ARG 9 1 a9 3R SAfewad 9F A[ hifag |



Seema’s uncle was advised by his doctor to have an MRI (Magnetic Resonance
Imaging) scan of his brain. Her uncle felt it to be expensive and wanted to
postpone it.

When Seema learnt about this, she took the help of her family and also
approached the doctor, who also offered a substantial discount. She then
convinced her uncle to undergo the test to enable the doctor to know the
condition of his brain. The information thus obtained greatly helped the doctor
to treat him properly.

Based on the above paragraph, answer the following questions :

(a)

(b)
(©)

24. (a)

(b)

55/2/N

What according to you are the values displayed by Seema, her family and
the doctor ?

What could be the possible reason for MRI test to be so expensive ?
Assuming that MRI test was performed using a magnetic field of 0.1 T.,
find the minimum and maximum values of the force that the magnetic
field could exert on a proton (charge = 1.6 x 10~ 1?2 C) moving with a speed
of 104 m/s.

Que -9
SECTION - E

U L GIeEae § ¥ 9@ WM 9 Siyford geRtst st diedn § fa=r
i foar < 8?2

3RG ! SRl § I8 Swisq foh YehivH g0 fohd YohR g3 9 & 9ren
geRTel YfEehd: gfed & S 2

I waww derie wie Py, P, 3K P, 39 R sAfufa=nfad 8 f& p, 3R
P, % I 318 P, & IR 3181 | AW 60° SR 90° 10T o 21 ot #
TYMT STHR P, o WA I, ol 1 hig STgfad Tehavli Jerrsl @iq S feord
g1 dIeRIFE P, & P, o TTH&T 0 6= 30° 3R 60° T O A T e
&tk O g1 fe@iE 24 9t YT i digare A shifeid |

ne
Qe
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AT
@ a1 % fg ol &M § 9uR & fou =S geae wifge don 9d o foret
fog T Hust =Afaem SR ol =faete & fau o o@ i)
(b) @ & fg fo’d wam # w1 3fes =t doar 1,21 39 fog = e 3@

e o A A
eI?II\FIJ\TIl“I%IITK'I{—,—?‘TQT[— |
q S8 5 1 3%

(a) Why does unpolarised light from a source show a variation in intensity
when viewed through a polaroid which is rotated ? Show with the help of
a diagram, how unpolarised light from sun gets linearly polarised by
scattering.

(b) Three identical polaroid sheets P, P, and P4 are oriented so that the pass
axis of P, and P5 are inclined at angles of 60° and 90° respectively with
the pass axis of P;. A monochromatic source S of unpolarized light of
intensity I is kept in front of the polaroid sheet P, as shown in the figure.
Determine the intensities of light as observed by the observer at O, when
polaroid Pg is rotated with respect to P, at angles 6 =30° and 60°.

ne
Qe

Py Py P3
OR

(a) Derive an expression for path difference in Young’s double slit experiment
and obtain the conditions for constructive and destructive interference
at a point on the screen.

(b) The intensity at the central maxima in Young’s double slit experiment

is I. Find out the intensity at a point where the path difference is ﬁ, A
6 4

A
d —.
an 3
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25. (a)

(b)

(a)

(b)

(a)

(b)

55/2/N

SUIH NG i HeEdl § fhdl am fogq & o feom el =ma® oI
RIAEA % FaeR H faved wifve | gfaq waga fod geR qa faga e
I BIART HLT § 2
oIRdl C & forelt SURA 1 emf E &1 fhEl o8 g1 qoa: smafema fowan
ST €1 $Hoh YN ST ol § HFeh e fedl Sl g1 ofd At daiid
1 qfgahtstl & st @1 gUhA & A1 w foan WY, @ Fefateaa |
e g ?
() TYRA ¥ Hfead o1av |
(i) Ufgwedl & = & i el
(i) G g0 Wiea el |
Ty fegfd # o1 S & gie wifeT|

3gAT
oy hifere fop fordl oft srav-fomma & fau foedt ot fog @ oA e
gufgye g3 39 foag W fagq & & sifuersed g 2
et THE ST (— q) F HRU TAGHT Y1 I M6 & HROT foRpa &
@3 1 TUid gC SARFEd whifse |
I STRE # S STAR Y57 ‘o’ o Rl FHamg s & el | fee@ @
AN & ™ =l foufed = & faw fou S 9t @ & fau see 9

it |

—4q a +2q

Distinguish, with the help of a suitable diagram, the difference in the
behaviour of a conductor and a dielectric placed in an external electric
field. How does polarised dielectric modify the original external field ?
A capacitor of capacitance C is charged fully by connecting it to a battery
of emf E. It is then disconnected from the battery. If the separation
between the plates of the capacitor is now doubled, how will the following
change ?

(1) charge stored by the capacitor.

(1) field strength between the plates.

(ii1) energy stored by the capacitor.

Justify your answer in each case.

14



OR
(a) Explain why, for any charge configuration, the equipotential surface
through a point is normal to the electric field at that point.
Draw a sketch of equipotential surfaces due to a single charge (—q),
depicting the electric field lines due to the charge.
(b) Obtain an expression for the work done to dissociate the system of three
charges placed at the vertices of an equilateral triangle of side ‘a’ as shown

below.
q

—4q a +2q

N0

26. (a) 9 fordll BT g &I, HeaHeX ¥ FaIfad, fhdl Fvea! & IR Agar 5

Y R YAl 1 €, @l feoHHIeR 1 Gehash fasifua S €1 39 fagmo
% foTU SHErEt 9fteeTr &1 gganfu 3R 37 ShRehl &1 Seei@ Shifee 59 |
39 fagraor o1 uftmmor 3ir foen frsk et &1 39 afee &1 9ofF & 9
i =1 fafaT

(b) & FE TETE | AR Y R ® =@w S PQ, foF § 9T S1{9R T
A T &5 § fEq frelt STameR =ees W 91 v § A 3R C & o=
T &9 9 TER-3IR T FIAl §, 9 T, emf IR a1 F gRadq &l

AR wwifeTT |

. . e P .
Be [ ] o
° . A ] Q . (‘
x=0 x=b x=2b

3YAT
fhdl a.c. areed v=v,, sinot T FIISd LCR 901 9fue § o0 & ISLEESED
el A ok fIU HeR AR@ 1 ITAM HifSC | 379 30 qRuy # affaa oife
% S YT HiSC | I STSY foh SR o THA 3ifushan vfoa & Bl ©l
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(a)

(b)

When a bar magnet is pushed towards (or away) from the coil connected
to a galvanometer, the pointer in the galvanometer deflects. Identify the
phenomenon causing this deflection and write the factors on which the
amount and direction of the deflection depends. State the laws describing
this phenomenon.

Sketch the change in flux, emf and force when a conducting rod PQ of
resistance R and length [ moves freely to and fro between A and C with
speed v on a rectangular conductor placed in uniform magnetic field as
shown in the figure.

. . e P .
Be [ ° o
] oA ] Q . C
x=0 x=b x=2b

OR

In a series LCR circuit connected to an a.c. source of voltage v=v_, sinot, use

phasor diagram to derive an expression for the current in the circuit.
Hence obtain the expression for the power dissipated in the circuit. Show that
power dissipated at resonance is maximum.

55/2/N
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