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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

=9%x10° 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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SECTION - A

1. 2 MHz Afd sl €l a&F T W HE 5 kHz e 1 foTd W Aiglod

B oo Uvd el &t emgfaar €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 ?

2. ST HU1 HT Fuefer Tfa H1 F HRU S Fehal €2

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

3. Tondl 3199 s &l ideierdr ot IRy fafaw | 391 fasifa = 9§ = ey

7?2

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

time ?

4. T o & fodt =, oo g W AE 3 o1awl g e ® 3 9 eiR fone
3T Q i A I H foram s e Siran &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 ?

5. Fol | B TH TR Hl TRl 9@ UM ? 3Uh T ITREET IREEAT 1AM
fafa |

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

6. TESISH AT F IESA WagH § H Y@ w9 WS o6l 22 39 gHAw H 2

o ha o

3cdfStd Wi i 3T ufiehferd whifaT |

AT

o~ \|~

TIEEISH AT H 96 ST n= o  n=1 T FHM FI ¢, T8 Scfoid afeh
Tl dUTesd Rehfad wifey |

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.

7. 99 f&E 0.1 m o IR & f90 W 5V favea=R o S ®, @ seldedl e 2
3ATE I 2.5 10~ 4 m/s Bl T AfE AR & Soiae™ o 8x 1028 m—3%, @1
AR & qgrd i Tiauierehal IRerfdd T |

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.

8. Todl Yo q %0 1 gHF faveaR ¥ @i foam T g1 =9 9 fwasr 2
(i) < et qiesd atfyh, R (if) TIfast o1 A T2 3T SR i Y Hife |

A proton and an «a particle are accelerated through the same potential
difference. Which one of the two has (1) greater de-Broglie wavelength, and
(11) less kinetic energy ? Justify your answer.
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10.

11.

3G § T FTAR &8 fh0 PQ 7 BAC & T9adl helsh BA W afad
B 3T 3T 279adl Tedsh AC ¥ RS & ®9 # 39 yanR {7l 2t §, f AQ=AR
g afe fusy wm A=60° 91 =8 & Ui &1 AqadAie 3 ®, 1 HIU 9

qRehfeTd hifelu |

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 J3, calculate angle 0.

YR 9vg famer =i 99 & Ifta = 7 v S ? wE S s R fafen)

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

Qug -9
SECTION - C

G R Uel fRE fo= ¥ 100 cm T W fo@ €1 39 9 W R 399 o9 A
<1 feafeal, i o= 1 U 20 em B, & fau ufafaa s €1 <9 =t
IR T IRRicrd whifsT |

() hig AER ofF ford o) <9 & THie) Greh | 1@l § 991 SFl 9l &
hIhd SRAT §HM § | 9 G &1 Ry g 1 7 7
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(i1)

12. (a)

(b)

(a)

(b)

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.

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 ?

o n

fordl Aedefrea v & 1 & Medufeed e+t & fm & fag
T SHSTeh el T |

Tt fou Tu Yfediufaea iy &t a1 3O ag-feeris (faeed-
feeris) @ form YR Heifea 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 ?

13. STRTE TN SR JEROT &1 8?2 39 Hah] o] 3ol HIfST ST 390 TR &
IR & Gifgd wRd €1 ST A g TERe & faw € weAnsli & oftw
sifyshan gfie &g gt & fou =9 ama =it

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.

55/3/N
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o1 SUE 3TN & MR W fRd] =eren 3R 1= & = fadeT wifsu|

= fou U e ¥ fordt e o o T &9 (A, B) 991 fid T &9 (Y)
UM T &1 39 N &) UgAIT, THh! ToIHH qrui fafge sir 9 gdis
Gifau |

B |
Y

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
B |
Y



15. () =9 T Heayel gishenshi &1 AW fafau S pn WY s9a wwa g ¥ 3
() o T foeard w1 fogq ooy fash o) frfa &0 w4 |fed @ifaw)
Hag § e wifau fo i dieeqram g yer & fefees 2t §)

(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.

16. SR i Yh-Togd Tt faed # 3T 8F a1 wieHl & 3 #gequl 3
U T IoeT@ HITSIT | SRR hi THIHIU 1 ITANT hich Ul YT Tl
F o9 TEvId UTE Wiad () TR fava, &R i) <@t ogfa &1 gk
fafam)

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.

17. () YR & ToH WeqH 9 folet Ieq™ o 09 i o YR H BRI o a1 3
fag & YR W Ha &1 a8 Fegs wifee |
(i) FHAA T R e T F §" f99eT s & fau o wifeuw

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

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

18. fag gohia Tl fohd YR 3T BT & 7 S A1 il Sofl A @A AT @M g ? 3

z-31&1 o AW =R A ot Tordlt TaRd-grereh i O o fo=[d td Jrehiy
&l o fore it =is fafaw) fogq greeta a8 & o8 31 7o fafaw)

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
important properties of electromagnetic waves.
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20.

G <& fedt AC Ea & Tt oteyt i @ gaifsa fwen Smar, @ 9 g9isy
ff T W =k W I g S Siied wfe I A B
(i) IS ool fordt afiad Hamfia | A.C. Bid @ 9oit %0 # gafea 81 39 ocd
F1 =HE HI F1 B T & qR9Y B I o feAr s § IR dufs &
I b1 - sremEn S € 2
=
o

(1) 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.

(1) 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 1s
plugged in and capacitance of the capacitor is gradually reduced ?

C|| @Bulb
N
B e a—

TR k1 afigefia fram fafean | g9 T 1 ST itk e o= fagq el
T 1 TEhIT & A ST | FEehig & @ fer forq & i @

forg gorR Tt Brdl & 2

YT
e #1 fagra fafey) =8 guize fo araceq § +o &1 9ihqu-%d
IRt =Tl R AR 18 w1 dEade[ % g=ed o A a8 0 sevEs =l
€72

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 ?
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22.

23.
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1.5V emf & < 999 dcll & URd § ARSI ok q9d § G 7 Q %
yfadigent % T afae #1 fagg ®t ogfd ®t T g1 Afa 3= ufey & fRE
AeeHiR | 27 Jaii i fHaat dieedr 1.4 V AT St €1 e 9 &1 e
yfairy aRefaa wifsu |

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.

fohdl ThGHM ARG Meld @idl & ®HROT (1) @A o a6 991 (i) @ & fid
fret fog W fazq &= dioar 9@ ST @a & & 9 g iR fogq &9 &

[a [a\

sta U1 W9y |

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.

Qreg - q
SECTION -D

AT o == ST Rl SR 7 BT 1 MRI (R AR f=07) sheftaro
T 1 WS 11 3qeh == S R g7 Hem o SR 9 39 Tl I =R
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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)

55/3/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~ 9 C) moving with a speed
of 10% m/s.

Que - ¥
SECTION - E

N A

9 fhel B g ®l, Teorme 9 o, fredt Foeet &t AR Ae@n
Y R HHhA! ST ¢, @l Hed-rHiel &1 Fehad faafd gar 1 39 fasmo
& foTU STEET 9fteer &1 Tg=nu 3R 37 R &1 3ot ity 5 ™
39 fagmor =1 gRmmT SR foen R o3t 81 39 IReeAT &1 9uH & a1l
froml = fafan |

9 HE @R | AR YUY R S 90e 88 PQ, fad # T ST{ER TH
A Ty & § fod fhel STIaeR = s | =« v § A IR C & o
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3YAT
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(a) 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.

(b) 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
> v
] . ° .
¢+ A caQv ¢
x=0 x=h 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.

25. (a) UM A GEEE H ¥ 9@ W M Al SAYfad YR it i § fawwo 5

i feams < €72
3 &1 Al ¥ 9% TuMsT foh g gR1 fRe YR §d 9 AW aren
TeRTY XEehd: gfed & S ¥

(b) < HeEH deES e Py, P, 3R P, 39 YR SfHfa=nfad € f# P, 3R
P, % TIRG 3181 P, % WIRA 3181 § AW 60° SR 90° 0 oA ¢ | fod |
ST SFTAR P, o FHA 1, Teiam b1 hig 1Yferd Tehaoil Fehrer &id S feerd
g1 ORI P, &1 P, o G487 10 6 =30° 3R 60° T FOH I T forsh
Yersh O §N1 @ < art yehrt sk i S Hife |
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(a)

(b)

(a)

(b)

55/3/N

ne
Qe

SRR

I & fg 0 70 7 qaR & fau 9e Fode HifWC a1 9 & TR
fog T Furdt =faew iR faamel =afas & fau o g St

I & fg ot 7 & =< 3fams &t dadl [, 81 39 fog W digar 3@

[aWa 4 A A A
CAIS LS e D1 o LA ) S 3
S 6 4 3

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.

Three identical polaroid sheets P;, P, and Py are oriented so that the pass
axis of P, and P4 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 Py is rotated with respect to P, at angles 6 =30° and 60°.

ne
Qe

14



(a)

(b)

26. (a)

(b)

(a)

(b)

55/3/N

OR
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.
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 A, A
6 4

A
and 3
SUIH NG i HeEdl § fhdl am fogpq &= o feom fodll =mas oI
TRAEA o FdeR H faued ®ifww | gfod wWaea g YaR qa faga &=
1 TUART BT € ?
WC%Wﬁmﬁemeﬁwme: I CINGR TR
ST © | SHk I¥HEN $9eT o | qHeh shfe Tl S g1 ofd At daiia
i afgshtstl o o= 1 U <1 A1 H e S, 1 Fefafed § n
e g ?
G HuiRa ¥ wfeq el
(i) ufgwmsli & = & @t e |
(iii) FRA g0 Gfad e |
yo® feafd # o S & gfie Sifau|

AUAT

e Hifeie fon foredt ot sas-fo=ma & fau fedt ft foag 9 oA aren
gafava e 39 fog W fagq &3 & sifuersea g |
fohet Tha STET (—q) o PRI UGS JS1 I ST & HRU foea &
@3l w1 < gC ARFET HifaT |
I TR T STER ST 2’ % R Tuerg e % vl W feem €9
a9 & ™ =1 faufed 7 & faw foru 9H ot & & fau =se e

ST |

—4q a +2q
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(a) 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 ?

(b) 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.
(111) energy stored by the capacitor.
Justify your answer in each case.

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.
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