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T YI-YT F 5 YT & ;: @UE 3] @US §, @US § TUS T 3 GUL T

G FH 59978 JAF FT 1 HAF &) TETHE5 T E TJdF & 2 3% &1

QUG H 129778 TAF & 3 3% &1 TUE G H 4 37 P T JoreRa 797 & 3R

GUSTH 3G E JUF & 5 3Fh &1

T97-95 § GHY T FIE [dheq 781 81 agify St HFl dict Tk J97 F diT 37F! aret
T 97 H 3R gier 7] are diF il g9 § SaRes 5FT eI e T &1 o9 g

% el fou T 597 H @ FaeT TH §97 & F &

&l FIIF & Y [Efoiiad Yifasd faais!l & T &1 399 F G & :

c=3x%x10% m/s

h=6.63x10"34 Js
e=1.6x10"19C
ho=4mwx10""Tm A~!
£p=8.854x10712 C2 N~ m~2

1

=9x10? Nm?2 (2
41T£0

SHFRM Hl TAAM=9.1x 1031 kg

2 T TFHH=1.675x10~27 kg
Y & §FAM=1.673 % 10~ 27 kg
SENTET &= 6.023 x 1023 ¥fq 7™ A

s HH adieh=1.38 x 10723 JK 1
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All questions are compulsory. There are 26 questions in all.
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This question paper has five sections : Section A, Section B, Section C, Section D

and Section E.

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.

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.

You may use the following values of physical constants wherever necessary.

c=3x%x10% m/s
h=6.63x10"34 Js
e=1.6x10"19C
ho=4mx10""TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10° Nm?2C2
41T€O

Mass of electron=9.1x 1031 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 1!
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Qug - A

SECTION - A

1. 5= o & fodt =, 9o g W HE 3 ey ‘@ fd € & =/ ek fedt 1
33T Q i g X W T 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 ?

2. fwdl A9 aes & faeierd o giRar fafgw | soe fagifd =@ @ #=n 96y 1

7?2

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

time ?

3. STAfY HU H FHUsfert A FT FT KO S Gehal §? 1

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

4, P 9 TH TH TR F R <@ U7 THh A€ SN qREEAT w1 AW 1
feafET |

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

5. 2 MHz Jgfd &1 forelt amgeh a1 W &g 5 kHz g &1 fa=a smam Aigfaa 1
B 0= Uvd Sl Y ST 9 ¥ 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 ?
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Qg - d
SECTION - B

6. o fHd 0.1 m @& R & f9 W 5V favaR o S &, @ sod Bl g
3TYATE A 2.5% 10~ 4 m/s Bt §1 AfE aR § 39 S 8x 1028 m 3%, @
AR & qgred i Ffaliererar IRerfad sifs |

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.

7. o 9 99T o-F01 & gAF favarR ¥ ©fRa e mr g1 399 9 fegst 2
(i) T STelt qimesd Afyen, SR (i) Tfdst o1 %9 2 o0 SR F1 g Hifww|

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.

8. TEGISH TWHY % Icqsid WeeH H H -XQT %9 W< Bl 27 36 GHRAT H 2

o ha o

ScfSd Wi @l 3Tefa Ifiehferd shifaT |

SPEN

S U oSl o ‘\|~

TS T | 56 ST n= oo ¥ n=1 T FIE HAT &, G0 SATSIq TS0

F T Ufiehfad Hifeg |

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= ton=1.

9. 3ITYR ovg foma = WY & Ufva = 1= fma S ? i <1 wRo fafgu 2

Why is base band signal not transmitted directly ? Give any two reasons.
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10.

11.

3G H I STER *iE fohol PQ fUsH BAC & 3Uedl Helh BA T STAfad

I 39 T 3TUed! Tetlsh AC ¥ RS & &9 H 39 YR ffd 8t §, fF AQ=AR
g1 At sm &0 A=60° 7o 58 & 7Y *1 sTUaaie 3 T, ql B0 9
qiieRfea ifaT |

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 6.

Qug -9
SECTION - C

fohdl ThEHM STARE Meltd Widl & ®HROT (1) @A o el 991 (i) @A & i
frdt fog W forpq &= T 9@ *INT) @ & &= 9 0 IR fagq e &

o

sta U1 Wiy |

D

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.

55/1/N 6
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12. 1.5V emf & T TG0 Adl o1 qvd H HoAfod ik U H gAIfG 7 QF o 3
wfaierent & 9 ufay &1 for@ #1 omyfd =t e ¥ efa s= wiadiy % TR
SeeHi | 37 Fadl i it dieedr 1.4 V AT Sl €1 Ui 9 &1 J=ieh
yfairy aRefad wifeu |

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.

13. TR o1 aRuefy fram fafew) <9 fam &1 Iwm & dig o= fagq ot 3
T T THEIhHI & I HIGL | kg & W@ fer fog & i @
forg yR fim et €2

S OE
g &1 fagm fafay| a8 <9IiEe i e § S0l &1 IRepHu-Hd
3T =Tl R AR T8 a1 dEaeigiE % geed o Tl I8 O SAEvas il
§?

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 ?

14. () 9 fRd AC 9 &l Tt A1eet Guia 9 Saifea fean S, @ 98 g9nse 3
% Td R =k H EA gN Sd Aea v I et
(i) HIS ool fordt afed! T @ A.C. B1d ¥ 9oit 4 # Haifeld g1 39 ood
FT THF HI F1 S § W uRuY B @ fean s § iR genfer i

oTfd 1 efiR- i e S § 2
4=

(o
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(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 is
plugged in and capacitance of the capacitor is gradually reduced ?

C| ) Bulb
|

00—

o [a hd

15. Togq g a8 fhe TR 3= Bt € 2 39 XAl i Sell B WG R @ T ? 3

oo n

z-318 o 3TfCY =0 A et fopeht fagq-graehia @i o fagq & e
g3 & foru it =ism fafew) fogq g 7@ & @k o 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.

16. () TR & ToH H1eH 9 folad 199 § T & o Fh<0l H 89 o a1 3
fHg= & ¥R W Ha &1 1w oo i |
(i) FHAA T SR e T & = f99eT wE & fau emwg wife)

(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.

17. AERN & YHr-fogq e fae § ST eF a Wil & 3 Agaqy 3
U T IeeTE HITSIT | STEERIT hi THIHIU 1 ITANT hich a1 T et
& g STavId UTh Wigel (i) TR fava, ok (i) <eell smgfa &t gk
fafeTw)

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.

55/1/N 8
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18. () 9 T HEaqul UishansTi w1 AW fafaw S pn WY S0 wHA F ¥ | 3

() g T foewrd w1 fogqq ooy fasht o) ffa &0 w41 |fea @ifew)

oo

FAY H AR wifew for frfa dieearam f&9 yor s fefyer 2l 2

(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.

19. () ol 9UE AN F AR W fomedt Freres IR srefamass & o= fadeq wifsg) 3

Gi) = feu T @ # fohdt T & sl @i ®9 (A, B) 991 T a1 €9 (Y)
9T U &1 39 W 1 YgAIHT, S9! Hoawa qrui fafgu iR 9 gdie
Gifau |
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20.

21.

(1) Distinguish between a conductor and a semi conductor on the basis of
energy band diagram.

(1) 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

JTHRTY TN g YHRU R 87 37 Rl 1 3ol i Sl 39 JHRUT &
TRER &I WHd Ad & | SRR G 510 TR0 & faq < Tomsli o o= &l
sifyshan gfte W&ta gt & fou =9 uma =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.

o n

(a) Tordll edicfoea Tifask & A o Weditfra e 1 & Fam & fau
OIS S5sTeh el ehifsIq |

b) foe feu Tu feamfoea Tfve &t ofiwd oy SO a@-feerid (foseq-
feoie) ¥ fF9 YR Gafaa 2

(a) Derive the mathematical expression for law of radioactive decay for a

sample of a radioactive nucleus.

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

55/1/N 10
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22. () B UGl fRE o= ¥ 100 cm T W feo@ B 39 R W R 9@ g w3
<1 feofael, e o= &1 g 20 cm 8, & fow gfdfoa a9 €1 <9 &
HIhE U qRekferd IS |

(i) g AER AT fHd TR 9 & THIe) G | TE1 € U1 SH1 A dl o
HIhE SR THM B | T9 WS 1 R g3 1§ ?

(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.

(1) 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 ?

@ ug - §
SECTION -D

23, HH1 & =7l Sl el 3 Af&dsh % MRI (FHhd AR fo=or) wadtem 4
A 1 IS fea ) 39k == S Rl A8 Hew o SR o 36 Wi I =ed
Of

9 "9 H A8 FG geN, O SO 319 URER ¥ WEr o iR efax ¥
g ot fham qeon 3= off 3o & @9 H 9 ©2 <F 1 ST fean g6
AT T A S99 St Rl 39 el & faw w741 foran, aifer 3 wfeass @6t
feafa & X ¥ 9 & ¥oh | T | YT SR A Sl i 3fad st v
T erafys Ferd & |
ST T o MUR W = T 7T gl & 3w S
(@) oM Toam & Hm, ST IRER qo1 Siaet gr foe ol o1 quien T § 2
(b) MRI TU&TU & AATIE A B 1 F1 FrIfad HROT &1 Tehdl § 2
(¢ I8 "Md B¢ fF MRI U 0.1 T o TFIehid &3 1 STANT hich Tohal T,

q T YRMA (EN=1.6x10"19 C) W, S 104 m/s F I G TfTHM oI,

TEHE & R AR 9 1 (=9 AR ifeehan AM A Sife |
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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) What according to you are the values displayed by Seema, her family and
the doctor ?

(b) 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 =1.6x 10~ 19 C) moving with a speed
of 10% m/s.

Qug -9
SECTION - E

24. (a) SUIH NG HI WAl ¥ frddt am fogqq & # feoq fodt =@ ek 5
RIAEA % FdeR H fa¥ed ®ifee | gfad waga fvd geR qa faga e
&1 TR DLl © ?

(b) oAl C & el FORA ®1 emf E &1 fHEl 9eb gr0 qofa: smafem fewen
ST 8 | S9h U¥EIq $9ehT dedl ¥ THeh hie T S ©1 319 Afq demis
w1 gfgentall & ot 1 guehd < A1 T e S, @ frefafea §
qfterdd & ?

() TURA ¥ Hfeaq o1ay |

(i) ufgwrsti & == &F &1 el

(i) FeRA g0 Wiaa el |

g feafd ¥ I &l gfe wifsw)
AT

() ¥ ST fo fordl off saw-fomma & foau fedt ot fog @ oA e
gufaye 73 39 foag W fagd & & sifucrsed S 2
foRdt Tha AT (—q) & HRU GHGYS IG5 HI AN & HRU foea &
TGl 1 T g ARG Hifsg |
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9 o | T STER el ‘2’ & Tl Tueng e & il R feea =
299 & g =1 famfed 3 & fau foru M 9t & & fau =9t 91

HIfST |

—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.

OR

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.

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
a a
—4q a +2q
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25. (a) <9 fhdl B THoH B, T & HaIfed, fhedt Fuect & IR Agan 5

SHY Ukl ST T, 1 TeomHIeX 1 Sohdesh fa&ifud g1 ¢ 39 fagmo
% foru SoeEt 9fte &) ve=nfe &R 39 SR &1 oo shifey s ™
59 fagmqur &1 9wy &R foon R 3t 81 39 a1 aviF &3 9
i = fafen

(b) <& I g [ 3R gy R 6t 9o 9% PQ, o # Twit sHER U
A g & H o fhel STIaeR =as | = v § A 3R C & o9
K €9 ¥ TE-3R A T €, T I, emf IR g@ # IRadA &l

ARfEa wifsT |

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

AUl
fhdl a.c. Seedl v=v_ sinot ¥ HIAMSA LCR 40 9uy # o/ & fou =S
Fcqe A o fAT Hsk AR@ 1 ITAN HifeC | 376 36 qRuy H affaa v
% TR YT HISC | I8 SYST o A & 99g ifushan wifdd & ran 21
(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
. o A ° Q . C
x=0 x=b x=2b

55/1/N 14
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OR

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

26. (a) FOM FId GeES H W @A T AN a1l gford Teher ki gt § fa=mor 5
il fe@rE <1 872
3@ i HIEAA § I8 <M fF Jhiv g/ fofrd TR §d 9 311 aren
geRTel YfEehd: gfod & S 2

(b) < FeIEH dreEe e P, P, 3R Py 396 YR Afufa=nfaa € f P, &R
P, % UG 3181 P, % WIRA 3181 § SHAW: 60° 3R 90° 0 oA & | fod |
TYMT STHR P, s WA I, el A1 hig STgffad Tehaol Jensl &ia S feord
€1 TeRES Py 1 P, TIH&T HI0T 0= 30° 3R 60° T FUM HTH T forelt
et O R fC@R < el JehmT i digdie 91 e |

ne
Qe

Py Py P3
3AAT

@@ I % fg o’ 7 o varR & foau =5 oo Hife aor 18 & ford
fog W Furt =faeor iR faameh =afaeen & faw o 9@ Sifee

b I F f5 ol ¥ F= sfee & dew 1,71 39 fag w dea 9@

FHIFTY el LR %,%H%ﬂ%%l
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(a)

(b)

(a)

(b)
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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 Pg 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

Py

Py

P

Qe

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 %,

and A
3

4
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