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QAT (3597 :
G) qYt 3o ifard &1 39 g97-99 4 FT 26 T &

(i) SHYTT-UF & 5 Y77 & : @US 3] @IS § GUS § TS T 3K UL T/

(i) @EHFE 59578 JUF H1 1 SH 8] @IS T H 5 97 8 JAFH & 2 3% &/

GUEGH 12 F97 & TOF & 3 HF &1 TUS T F 4 3F F UF JoareIRa §97 & 3%
QU T q 3 YT & IAB & 5 3F &

(v) F¥7-97 4 I T FI3 fGHcq 761 &1 agy, a & arct T 99 5 7 JHl arct
T g97 H 3R e sl aret @l g9 # =ik 59T Yar fRar w81 0F ge
% 39! 17T T 97 H G Feer TH GI7 & F &

(v) & EvIE g 3 [FEfeiiaa Yifae Faaisl & qEl 1 3YET F gHd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
Ho=4mx10""Tm A~!
£p=8.854x10"12 C2N~1 m~2

1
41T80

=9x10° Nm?2(C2

AT T GAAM=9.1x 103! kg

2 T AR =1.675x 10727 kg

JIeiF 1 A =1.673%x 10727 kg

SMENTET H&AT=6.023 X 1023 9fd U™ Ao

SleeSTHM adish=1.38x 1023 JK 1
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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=3x%108 m/s

h=6.63x10734 Js

e=1.6x10"19C

o= 4m X 10-"TmA-!

£y=8.854x 10712 C2 N~ m~2

1

=9x10°? Nm?2 (2
4’1TSO

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 !

55/1/N 3 P.T.O.
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Qug - A
SECTION - A

1. 5= o & fodt =, 9o g W HE 3 ey ‘@ fd € & =9/ ek feel 1
AT Q i A I § T sl fomen Sirn § 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. Tordl 119w aees ol TIfasiierdr &t IR fafaw | 391 fadifd & 9 o1 998 1

7?2
Define mobility of a charge carrier. What is its relation with relaxation
time ?

3. AT ®U & FUSA TG HT R FRI & Fhdl T 7 1

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

4, PR 9 TR TH W H T8 <@ U ? THH A IAerEt Iileea &1 A 1
fafam |

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

5. 2 MHz (< i fehdfl amgsh T W 18 5 kHz e &1 fare omem digfad 1
T 3o ured Svel it ergfaar @ § 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 ?

55/1/N 4
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Qg - d
SECTION - B

6. 9@ fFAl 0.1 m @ IR & f90 W 5V faqa=R o en 9@ ©, @ o &l 2
3TATE 91 2.5 10~ 4 m/s Bl §1 Afg dR & Toiageid o1 8x 1028 m—3%, @1

AR & 9 i giqlerendl Iehfeard shifsid |

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
8x 1028 m ~3, calculate the resistivity of the material of wire.

7. ToeE 9 9 o~ ® GHE favar 9 @i fewan T 1 3 9 fewel 2
(i) T et qinesd aAfyes, R (if) Tfast o1 A T2 3T SR Hi Y wife|

A proton and an « 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. TSN WA % I TagH H H YW & I ol 27 39 §HAm H g
Scafsd ThieH @i 3T TRehfad it |

SOC))
TS T | 56 ST n= o0 ¥ n=1 T FIE HAT &, T8 SATSId ffep<on
F qCTes 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. oTYR 9vg famar 1 @Y & Ifta = 7 fma Sar? wiE ) wRo fafen) 2

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

55/1/N 5 P.T.O.
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10. 3@ H T AER Hig o PQ fUSH BAC & 3Tqadi %tk BA W 3Mfaad 2
BT 3H 3T {Ued] ®eish AC § RS & ®9 § 39 YR fifd 2l €, fF AQ=AR

g1 afe frsm wio A=60° o1 frsm & g 1 STuedaiR 3 ®, O 00

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 /3, calculate angle 6.

Qug -9
SECTION - C

11. TFd THaaE IMERE el Ed & RO () T o o6l a9l (i) @d & fiX 3
frdt fog W forpq &= diaa 9@ *INT) @ & &< 9 O IR fagm &= &

S UTH iy |

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 999 Tall & URE § HIAIfSG ok I9d § gAfva 7 Q& @1 3
yfadigren! % T afae w1 fagd ®t ogfd ®t T ¥ Afa 3= wfey & fRE
AeeHiR | 29 Jaii i Ut dieedr 1.4 V AT St €1 U 9 &1 STieh
gfatiy 9fefad Sifse |

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 &1 ufuefig from fafae ) 5@ W o1 ST ot |18 o= fagd @l 3
ITeTsh T FEHE & A T | TEehig & @ fer fogm e et 3

forg goR faet 2l &2

3YAT
qsae &1 fagr fafay) o% <zt fe aEaeieE § &l &1 IReH-Td
IRt =Tl R R TS K dEaede[ % g=ed o fa a8 0 SeEs =i
g7

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. () <& TRl AC € &1 fohdt o1eel 9eia 9 Waifea fan siran, df 98 S9ige 3
% T T =k H B g STYd HAea ek T Bt
(i) IS g TRl IRadt G 9 A.C. §id ¥ 991 w9 | Haifed 81 39 ood
T THF D] F BT © 9o UR9Y H @ o fea S § iR w6

aIRkar 1 efR-e wern s € 2
=

00—
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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—

15. fagQ gk a0 fohd YR 3T BT & 7§ a1 i Sofl I @A R @ g ? 3

z-3181 o 3T =R & et fopeht fagq-grasia @@ o fagq @ e
&3l o fau v susm fafaw) fogq greta o & o6 @ 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.

16. () TSR & 9o HeAq ¥ foRa qeayq § T 3 o TR0 | 8- & a1 3
fHg & YR W Ta &1 I8 o= Fifeg |
(i) THIA T SR Med aOm & 9 fades &1 & fau omw Hifsu

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

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

17. SRR i Yhe-foagd o fored § 3TN BH 9l Wil o o Hgequl 3
TN 1 IeeiE HINT | TS ki THIRIUT 1 ITANT hleh adl I i
F g STavId UTh Wiger (i) TR fava, iR i) <eell smgfa &t giRar
fafeq |

State two important properties of photon which are used to write Einstein’s

photoelectric equation. Define (i) stopping potential and (ii) threshold
frequency, using Einstein’s equation and drawing necessary plot between
relevant quantities.

55/1/N 8
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18. () 9 T Heayel Uishnshi &1 AW fafau S pn WY s9a wH Fe ¥ 3

() ol T foeard w1 fogq ooy fash o) frfa &0 w9 |fea @ifaw)

oo

T H =Are sifwie fo frfa dieearamn feg yor e fefires 2t 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. () o1 9UE ARG F AR R fordt Tmeres IR srefamerss & o= fadeq wifsg) 3

(i) = fou T eT@ ¥ fdl e o Faeh a1 ®9 (A, B) 991 F1d a1 &9 (Y)
TIMT U &1 39 N 1 YSAHT, S9! Toaw qron fafgu o 9 gdie
Gifau |

55/1/N 9 P.T.O.
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(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

20. TR T GRT FEARY 1 82 3 HRE] H1 0@ HIWT S 6 JIRT & 3
REL <l HifHd T 1 SRR G0 5 THRO o ferq &1 Tl & sit= 6
Jfyehan gfte &g gt & foT =95 yra sifSw |
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.

21. (a) fomdl Aediefra ifvew & 41 & Wedufes e =t X & fom & fag 3
OIS S5sTeh el hifsIq |
b) e feu Tu feamfoea Tfve &t ofwa oy Su% a-feeris (fosea-
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, () s Tl fRdl fo = ¥ 100 cm T R feod@ 81 39 9¢ R el s g &1 3
31 feafal, f59eh o= &1 g8 20 em §, & o gfafo a0 €1 @9 &1
HiRd g gftenferd whifse |
(i) i AR oW fedt S99l 9 & 9H1eT TWeh B T § a1 Sl A i
HIRd SRAT I9F B 1 T9 HANH &1 Rihd g 1 T 7

(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 ?

Qg - §
SECTION -D

23, HHI & =71 Sl Sl 7 Af&dsh S MRI (FHehid AR fo=on) swadftem 4
I IS AT 3Tk =T S A8 HeW o SR 9 39 wfid wE Aed
Of

& 91 F AR FG geN, O 3O 319 URER ¥ Werar o iR efax ¥
groeh off foharn 91 IRM ot T & @H H 98 we o 1 Awered foun g9
eI T A 379 == STl 39 e o forw wan forn, @i 3Tk wfeash o6
feafa & X ¥ 91 & ¥oh | T | YT SR A Sl i 3tad st i
T Aafysh HeEal o |
SIS TN & SMER W A= fou 7T gedi o I i -

(@) oI foar & Hm, Su% uRar qeon efaer gr1 o geal o1 <ien 71 € 2

(b) MRI TH&TUT & TATYE HEH B 1 F1 FrIfad HROT &1 Tehdl § 2

(¢ I8 HMd g fF MRI U 0.1 T o 1T &3 h1 STANT hich Tohal T,
q 3T YRMA (MEN=1.6x10"19 C) W, S 104 m/s Ht I G TfTHM oI,
TEHT & g ARG 9 &1 Feag iR SIfewad oF A[ aifag |

55/1/N 11 P.T.O.
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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 =1.6 x 10~ 1° C) moving with a speed
of 10% m/s.

Queg -9
SECTION - E

24. (a) SUIH NG HI Wl 9 fodt amg fogqq & # feoq fdt =@ e 5

ROgd o FaeR ¥ fa¥ey sifve | gfad wega f68 yeR g foga &=
&1 TR LT T ?

(b) oM@l C & el TaRA *1 emf E &1 fFEl 9eb gr0 qofa: smafem fewen
ST 8 1S9 U9 ST dedl ¥ THeh e T an ©1 319 Afq el
1 qfgehtstl & ot @1 gUehd | A1 w foan wu, @ fefateaa |
qfterdq g 2
() TYRA ¥ Hfeaad oIay |
(i) TUfgwedl & = & i dradl|
(i) G g0 |iaa el |
g feafd ¥ o IR &l gfe wifvw)

YT

(2) T Hifse for frdt off srav-famamg & fau fedt o fog 9 oA @rem
gufaye g8 39 foag W fagq & & sifuersed S 2
fRdl That 3TEW (—q) & HROT GATGNS TSI 1 AT & R faga &=
@3l I Uid gC SARFEd whifse |

55/1/N 12
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55/1/N

F @ W <l SER ST 2’ % ot wwerg e & vl W fee =
3Tl o ™ 1 fosfeq w & foaq forg STH ot & o T =9 T
RIS |

—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

13 P.T.O.
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25. (a) <9 fhdl B T Hl, T & Haife, fhddt Fuect &t IR Agan 5

S R HhA WA T, A Aed-rHie &1 Gehas faafd gar 1 39 fagmo
& foru SoeEt aftaeTt &) ve=nfe &R 39 SRRl &1 Seai@ shifey s ™
g fagmor =1 gl iR foon e 3t €1 39 9ieen &1 9uF & a9
Tl =1 fafau |

(b) @ HE AR [ AR FqUF R & 90d S8 PQ, o7 § T 78R &
A kg & H o fhel STIaeR =as | =« v § A 3R C & o=
A &9 9 TE-3R (A Hdl &, 9 T, emf IR g # IRadq @l

sfEa HifvT |
. . e P .
Be [ ° o
_._,. U
] oA ] Q . C
x=0 x=b x=2b

e
fRdl a.c. dleedl v=v,_ sinot ¥ HIMST LCR 40t aRuy # &0 & fau =i
Fqe A o fAT HeR AR@ 1 ITAN HifeC | 376 30 qRUY H affaa v

% TR YT ST | I8 SYST foh 3TAE & 9qg ifushan wifdd & ian 21

(@) 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
] . ° .
. o A . Q . C

55/1/N 14



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

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) FUM FId GeES H H @A T AN ol 3gford Tehrer ki gt § o= 5
i fo@r <dr 8?2
3@ i HWEEAl | I8 <3¢ o gahivH R ford gohR g 9 311 =ren
geRTel Xfaehd: gfed & S 21

(b) T FeEH GRS e Py, P, 3R P, 39 YRR Afufa=nfaa € i P, &R
P, % UG 3181 P, % WIRA 3181 § HAW: 60° 3R 90° 0 oA & | fod |
TYT HTHARX P, o FHA I, ol 1 hig STgfad Tehaoli Jerrsl @ia S feord
T TIEREE Py &1 P, o WIU& HI0T 0= 30° 3R 60° T UM HIH T foreh
et O 5N fe@R <1 9t YT i digame J1d shifeld |

e
Ce

Py Py P;
3AqAT

@@ I % fg o’ 7@ o varR & foau =5 oo Hifve ad1 1g & fohd
fag W Ul =afaerto R foaameft safaeweo & fog wd o< =ifse

b 1% 5 R @ F we Stas # e 1,81 39 fag W die 9.

FIT w&f qeTR %,%am%%ﬂ

55/1/N 15 P.T.O.
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(a)

(b)

(a)

(b)

55/1/N

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 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 Py is rotated with respect to P, at angles 6 =30° and 60°.

e
Qe

Py Py P
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 5, —
6 4

and A
3

16
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