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(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

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

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

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

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 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.

| 55/1/3 | 2
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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"1C
Ug = 47 X 107" TmA™!
gg=8854x 10712 C2 N1 m2
1

4T|:80

=9x10°Nm?2C2

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

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

023

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

Boltzmann constant = 1-38 x 10723 JK!

g us A
SECTION A

1. H99 3fUs Hol ol fogd-grasha faferto &1 9m iR 381 g 9iEX
faflay | 1

arera
@ H T ha I¥AT S WEH H V] Bl AA H HME AW A
forga-grashia fafeRtor w1 A 3R 3Heh1 ST IiER faRau | 1

Name the most energetic electromagnetic radiation and write its
frequency range.

OR

Name the electromagnetic radiation used in eye surgery or to kill germs
in water purifiers. Write its frequency range.

| 55/1/3 | 3 P.T.0.
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fore TR SaEe & o Javd awi o W fafEu |

Name the three basic units of a communication system.

Toreft T1fSTer 1 goom™ Hea &) ST UThl & TIHMI o INTHA § hH I BIdl
72

Why is the mass of a nucleus always less than the sum of the masses of
its constituents ?

2 eV FHl Tl BIEH H Felg M 1 TR I |

HYAT

F1 ehr1-fopq yure § yemwr-forgq e stmfaa faferror it dierar w feft s
3 ? R0 4N |
Estimate the frequency associated with a photon of energy 2 eV.

OR

In photoelectric effect, does the photoelectric current depend on the
intensity of incident radiation ? Give reasons.

foreht B gras o ffat 3 Tt Frashig & W Wit |
Draw the magnetic field lines outside and inside a bar magnet

g us d
SECTION B

forelt aga foga i fagaa W@ w foa foreft fog W foga-a & fog ==
ITH ST |

AT

foreht e T8t (B) @ 1S 1w (0) s et Pt g Ty ot et
o1 o fT =otes 98 shifoie | 39 feafas oot o1 e am s g 2

Obtain the expression for the electric field at a point on the equatorial
line of an electric dipole.

OR

Obtain the expression for potential energy of an electric dipole placed

%
with its axis at an angle (0) to an external electric field (E). What is the
minimum value of the potential energy ?

| 55/1/3 | 4
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BIEGISH GCATY] <l TIeTam S1aeer qo gadl Ifd 3t § 1 o = 317
IRGRAT A U SFLH § Hog AUTaeA! o STITA I HTehe HIIT |

Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus in the ground and second excited states of
hydrogen atom.

= quT e faur w1 gt % fore om wifbw | swes foe g i =
AT 30 MHz ek Jfdefera =i fohan Sam & 2 samean i |

Draw a sketch showing the sky wave mode of propagation. Why is its
frequency range restricted up to about 30 MHz ? Explain.

foRell B4 % T T T i€ 0-5 m BISAT o I H UM Tl @ | FfG 9@ 9id
THUS 2 FU HIAT B qAT Yol oh JrhT & h HEATER TH 8 x 1072 T 2,
Fﬁmméﬁﬁﬂﬂﬁﬁ?aﬁﬁfﬁﬁ%ﬁaﬁﬁﬁﬁgﬂﬂﬁ%wwmﬂ
gfterfera shifTe |

AT

10 cm ST <1 15 o7t arer, forehl Yoimd X o Y 2787 o THT=R &, 8 cm s
% AT ¥ gETeTs X-foon H, o gArenss Z-feen A w8 greshia & 7, e
HAT B | T O JEWH B I IEhl YavaT FumcAsh X-fosm % emgfew
103 T em™L % (aaqu X-ﬁ{?ﬂ T 7fq v I ‘s’FI'ﬁ 103 T em™L Q_'FE
Bt B) | Iea fomga-ame® 9@ (emf) wiefera Hifsg |

In a ceiling fan, each blade rotates in a circle of radius 0-5 m. If the fan
makes 2 rotations per second and the vertical component of the earth’s

magnetic field is 8 x 1075 T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with its sides parallel to X and Y axes is

1

moved with a velocity of 8 cm s™" in the positive X-direction containing a

magnetic field in the positive Z-direction. The field is non-uniform and
has a gradient of 103 T em™! along the negative X-direction (i.e. it

1

increases by 10° T e¢cm™! as one moves in the negative X-direction).

Calculate the emf induced.

/113 | 5 P.T.0.



11.

12.

-8 % IR Forel -8 1 x > 0 % T E = 250 § N/C 4T x < 0 %
%QE=—250?N/C§TU&WTF€IT% |F|7-_®|TSC24 cm 997 =91 5 cmWﬁg
Al TafIvet x-318 o FHIK 36 YR W@ § foh 01 ohrg HA-fog W 3
HW@WX=+1ZCmW3ﬁTE§HWX=—IQCmW% IWﬁlﬁ"J@'{ﬁ
TR 9Tl +e afgdet weed uftepfera shify |

An electric ﬁeld along the x-axis is given by E = 250 1 N/C for x > 0 and
E — 250 1 N/C for x < 0. A right circular cylinder of length 24 cm and

radius 5 cm lies parallel to the x-axis, with its centre at the origin and

one face at x = + 12 cm, the other face at x = — 12 cm. Calculate the net

outward flux through the cylinder.

HIE THN dod I-A § fohEl ac @1 § 290 H (a) LR 9R9Y & R
ANUR, (b) RC 9Oy & Rl o SIRIR TAIA g | Tawdeh MO g3
FEAT 8 SATEA1 HIT foh I& ac &4 1 AR H Ihg T I 2, q T
(a) 3T (b) H 39 Soa o1 =¥ H F1 IR BT & |

A light bulb is in turn connected in a series (a) across an LR circuit,
(b) across an RC circuit, with an ac source. Explain, giving necessary
mathematical formula, the effect on the brightness of the bulb in case (a)
and (b), when the frequency of the ac source is increased.

(a) QMM fore[d T graehid &1 ohi feemeti i quiid gU z-feen % Iiem
0T T g3 Topet tRaehd: o fogd-greshia a0 &1 U1 Eifen |

(b) TrafaRga & fou geg fARaw () s 1 = iR forq w@ grashe
&1 o ST o &, (ii) AEAW T FrIhIfierdT pp 3 WY ¢y &
ugl | foeq-grashi™ auT i =T o T |

(a) Draw a graph of a linearly polarised em wave propagating in the

z-direction showing the directions of the oscillating electric and
magnetic fields.

(b)  Write the relations (i) between the speed of light and the
amplitudes of electric and magnetic fields, (ii) for the speed of
em wave in terms of a permittivity €j, and magnetic permeability,
Ug, of the medium.

| 55/1/3 | 6
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13.

14.

(a)

(b)

QU |

SECTION C
ATV G TfGHH ‘m’ geaHH W TRt o 9T, f| W omeaw g B, IS
THEH i & géﬂaﬁﬁﬁn%mmwﬁ | 9§ TIEY
foh 9% U I 99 W IEA HAT | FHU S g 99 F B * fow
Sieh T HIfT |
=TT shifer o afg 9 V' grachia &= <A femm | wIE w0 (= 90°)

ST 8, 1 0T o 9 T AT Y9G BT | 3

AT

TSFAIS( T TIEIT RW GifEW | 38T wRISHR g 3R g 3w fafew | 3

(a)

(b)

A particle of charge ‘q’ and mass ‘m’, mov_i?g with velocity Vs
subjected to a uniform magnetic field B perpendicular to its
velocity. Show that the particle describes a circular path. Obtain

expression for the radius of the circular path of the particle.

Explain, how its path will be affected if the velocity V' makes an
angle 0 (# 90°) with the direction of the magnetic field.

OR

Draw a schematic sketch of a cyclotron. State its working principle and

write its two uses.

(a)
(b)

(a)
(b)

Toret <19 <hl e <hl aitwmr e 31t g9t SI A=k fafau |

Th-GHL & TFeh § G @ 1 qac] il hl &HAT o [0 S g
T | 3

Define the term power of a lens. Write its SI unit.

Derive the expression for the power of two thin lenses placed
coaxially in contact with each other.

7 P.T.O.



‘Sruarg A’ o ‘fasnfa s’ w@l i uftien foflaw o b sifae
grefehdl w1 Ui I |

TS L 1 IS dTieh [9.91.9d (emf) E % fhe de &a & &0 @
Tl 2 | Ife 38 arere 1 guE uerd 3T THH STEY-hTe &%,
g T8 5L, o foREl 31 AR g ufaeenfua o fean sme, ot fohm
UTh G 3T9ATE o H GRa T ?

AT

T A e a1 (emf) 3R sl gflig e, vy A& &y, 1o 8, UG H
TN & | 39 ¥ & [9.91.96 (emf) 3R AN Al = fofw =i o=
HIST fSEes gr1 39 IS i Ifaeanfud fomam ST dehdt B |

Define the terms ‘drift velocity’ and ‘relaxation time’ giving their
physical significance.

A conductor of length L is connected across a dc source of emf E. If
the conductor is replaced by another of the same material and area
of cross-section but of length 5L, by what factor will the drift
velocity change ?

OR

Two cells of emf and internal resistance €1, r{ and €9, rg are connected in

parallel. Derive the expressions for the emf and internal resistance of a
cell which can replace this combination.

15. (a)
(b)
(a)
(b)
16. (a)

(b)

(a)

(b)

| 55/1/3 |

e TR GHM | 470 Q + 5% % FiIg 1 Hle TrlEs I 2 |
Fifed Sfcide i Hifed HH & fC Ul Jugi 1 A1 7 BT =AM15T ?

e i foh Wi wREl @ wi/AfFel o fogd I #t 3= dieedt
T HAR hiaedl § IRt Rl Tgam Sl 2 |

You are required to select a carbon resistor of resistance of
470 Q £ 5% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

Explain briefly why electric power from power stations to
homes/factories is delivered via transmission cables at high
voltages.



18.

(a)

(b)
(c)

(a)
(b)

(a)

(b)
(c)

(a)
(b)

(a)
(b)

(a)

(b)

39 TS Ik 1 g foafay feert 3w dieear e & &9
3 foparn ST B |

g9y ARG <h TR 9 3Hh] hRIfTY shl s iU |
3R 1-V STfirerariomes Eifu | 3

AT
(i) AND 7 311 (ii) NOT Te hl gcaa grefl fafey |

IE st foh NAND Tl & GdioH & OR Tie fopm Tohr uH fomam S
Gohal ® | 3

Write the principle of a semiconductor device which is used as a
voltage regulator.

With the help of a circuit diagram explain its working.

Draw its I-V characteristics.

OR

Write the truth tables of (i) AND gate and (ii) NOT gate.

Show how an OR gate may be obtained with a combination of
NAND gates.

el =1 Poseht e & grashi & 3R = BT =feu 2

10 cm Bream & Hee @O T 100 W ATl AR FHUSel d
3-2 A 9T Yalfed & &1 @ | giehford i

(i)  FHUSTH o g T JrhHI &, 3R
(i)  SERT FFah JTE | 3

In a moving coil galvanometer, why is the magnetic field required
to be radial ?

A 100 turn closely wound circular coil of radius 10 cm carries a
current of 3-2 A. Calculate (i) the magnetic field at the centre of the
coil, and (b) its magnetic moment.

9 P.T.O.



19. 39 o| g Tt farar o1 onumEdt ufdfera s qoiv & fow fomor ema
Hifau | 39 3@ 1 ITANT Hich ¥ I o [T =ieh Ted T |

AT

Toret STaaa <UU & e W TRl fara 1 Hien gfafers o991 @9nia & fog
TRt i@ EifT | 39 TR gUU 93 e T |

Draw a ray diagram to show the formation of a virtual image of an object
by a convex lens. Using this diagram, obtain the expressions for the lens
formula.

OR

Draw a ray diagram to show the formation of an erect image of an object
kept in front of a concave mirror. Hence deduce the mirror formula.

20. (a)
(b)
(a)
(b)
21. (a)
(b)
' 55/1/3 |

faftm smgfoet wwg smufa faferwert 1 wwm e & fow dmes <R
fava & ary yeere-faega a0 & foawor & g & fae ame i |

T ol 1 g0 R AT YR gUh-IUh THH TRRI-GATE 58 W
IMUAT AT & | I I8 QA1 & Tehrwi-foglq ScEei i €, df 3 A
HEAT (1) AYH AT FAT F BIRAS FoAd[ AR HUT 3R
(i) AfT® YHE-fagq g Icqd HE T Bl Folded Icdtoid
HUT ? 37 IR I gfse FIfu |

Plot a graph showing the variation of photoelectric current with
collector plate potential for different frequencies but of same
intensity of incident radiation.

Green and blue light of same intensity are incident separately on
the same photosensitive surface. If both of these cause
photoelectric emission, which one will emit photoelectrons
(i) having greater Kkinetic energy and (ii) producing larger
photocurrent ? Justify your answer.

IS Icasish faamd o fohefl n-p-n TTioreet & srfvremarfurent & reA
% fore afgy smw difs |

3o fFasht 3t fnia stfvenerfoent < dgrar @ amg fesf gfaug ik
g Al ford ThR AT T 2
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22,

23.

24.

(a)

(b)

(a)

(b)

(a)

(b)

Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

With the help of its input and output characteristics, how would
you find the input resistance and the current gain from these
characteristics ?

IMMaIh AR@I hl TgEar § forell Argae e 1 3w Hieh fopsft
SATFShIT dTgh AT o ITATH HIGA hl SRS HIfT |

forelt @ T8 S Tigfeta atT 1 SAfUeRan STE™ 20V a Fetam
M 5 V& | W gashieh qHehierd hivg |

Explain amplitude modulation of a sinusoidal carrier wave using a
modulating signal, with the help of necessary diagrams.

For a given amplitude modulated wave, the maximum amplitude is
20 V and the minimum amplitude is 5 V. Calculate the modulation
index.

ETESISH o TCHTISA! 1 125 eV Foll & fohel Seiergi™ Grol gr Iiford feham T

2
(a)

(b)

g IIAH Sl TR T HIfC | q 3 grEgien wEedt |l 3afia
fopan S TRt B

3 TSSO TR o TaeH hi (1) TEA U, (i) S SO
AfehdH qUTeEd T T |

Hydrogen atoms are excited with an electron beam of energy 12-5 eV.

Find
(a)

(b)

(a)

(b)

The highest energy level up to which the hydrogen atoms will be
excited.

The longest wavelengths in the (i) Lyman series, (ii) Balmer series
of the spectrum of these hydrogen atoms.

e hifu for frdt ot @ v qon R oo ifiepist &
R 9 i faada ded forg gor a9a1 2 |

Gifeaw &1 Y1 q aTeEt 5900 A 3R 5960 A ¥ firetet s ® | Afg
GifeTm & TR T 2 x 1074 m =ieE i frdft forl 6t udm foman I,
@ 15 m gt W feora foreft ¢ W 39 1 qlneeAt o foad Yedt % wew
fdteres 3ferset # gered §ma il |

3
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(a)

(b)

25. (a)
(b)

(c)

(a)
(b)

(c)

(a)
(b)

(c)

| 55/1/3 |

Explain how a diffraction pattern is formed due to interference of
secondary wavelets of light waves from a slit.

Sodium light consists of two wavelengths, 5900 A and 5960 A. If a
slit of width 2 x 10~* m is illuminated by sodium light, find the
separation between the first secondary maxima of the diffraction
pattern of the two wavelengths on a screen placed 1:5 m away.

@S 3

SECTION D
T T TGS UehaUil JehTST ATl bl IYFNT LA SATiehlol Ue ITH i |
ToRe ST wehaT 8 2 319 I 1 gfE i |
a7 & fgferdt v o safoeror fiesti & s9 i samen fiflve qon e
=eTE & T =¥wreh 91" I |
TUICE ) o THAUN JehIST ohT IUINT i G HTdhTul o fopEl T H U

o Topell fog WX, ST&T 9= A @, STH S < et K A 3 |%

QT o Topell foirg W Sehr™ 31 dfisran Frd <hIfT |
AT

foreh e fore @ o e & fore, S Rl STt ofw @ TR @ R,
Jufad THad Uy o fou smafda oo St |

gTSTH oh THgI=d T IYANT hich 3TIad o [HIHI ol HcIMUA <hIfVT Jd
ThTST TEH AT ¥ forer H1eem W 3fad giat &t |

S & Tid T AMAd 590 nm dUICE & Al ThT o [0 hiel o
YA 15 B | hid & Toie o Hial fiel Tt i qlreed 3 A
T 3Mehed iU |

Can two independent monochromatic light sources be used to
obtain a steady interference pattern ? Justify your answer.

In a Young’s double-slit experiment, explain the formation of
interference fringes and obtain an expression for the fringe width.

In an interference experiment using monochromatic light of
wavelength A, the intensity of light of a point, where the path
difference is A, on the screen is K units. Find out the intensity of

light at a point when path difference is %

OR
12
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26.

(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

(a)

Sketch the refracted wavefront for the incident plane wavefront of
light from a distant object passing through a convex lens.

Using Huygens’ principle, verify the laws of refraction when light
from a denser medium is incident on a rarer medium.

For yellow light of wavelength 590 nm incident on a glass slab, the
refractive index of glass is 1-5. Estimate the speed and wavelength
of yellow light inside the glass slab.

T "aTiEt Cq, Co 3R Cg I it arfiar & fofu =aste ure hifsre
9 35 (1) e H SR R (ii) ooft ¥ g fomam e 2
fou 7w ufgy & oM@ # <uiv AR 4 uF & H9TiE W 16 uC a9
2 | 12 uF 9iiar & garie o |t ot afesierd Shife |

20 uF

12 yF —H}]i
[l _|

4 uF

AT

meE I 1 ST o frdl vy Ml i § () M % i,
3R (i) Tt < 91X fagq-& o foTu, =eieh 9T i |

fopell et o g | G r ! %o AHd gY Torggd-a o fae=ro =6t arhr
w9 T 33T |

HIE 10 cm YT I FHR THAA A6 200 NC™ o TohamH fagq-a=
S e & 30° % DT W IEhI B | 3T I W TORA T T Foie
gftehfora It |

Obtain the expressions for the resultant capacitance when the
three capacitors C;, Co and Cg are connected (i) in parallel and
then (ii) in series.

13 P.T.O.
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(b)

(a)
(b)

(c)
27. (a)

(b)

(a)
(b)

(c)

| 55/1/3 |

In the circuit shown in the figure, the charge on the capacitor of
4 uF is 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacitance.

20 pF

12 yF —H}]i
[l _|

4 uF

OR

Using Gauss’ law, obtain expressions for the electric field (i) inside,
and (ii) outside a positively charged spherical shell.

Show graphically variation of the electric field as a function of the
distance r from the centre of the sphere.

A square plane sheet of side 10 cm is inclined at an angle of
30° with the direction of a uniform electric field of 200 NC~L.
Calculate the electric flux passing through the sheet.

foreht dieedt V = V,,, sin ot % ac &, S g1 i = i, sin (ot + ¢) 6

IR ST JATY(d L T & g J=rfera feret goft LCR wfy # &1f¥a oftea

iRtk & fote saeteh wme hifse |

(i) ITEEA 91T 3R (1i) LCR ufuer & Q-urieh st uftumst fafew |
AYAT

% o faga-grashia o & fm fafee |

THEA Jraeh™ &9 B | ThaHM A1 v 8 HRI0 T ITAHH TS [
forell €t =Tt o Il W IRE f9.a1.9d (emf) & o =9 =gcaa
I |

foreht wftfersrr, oo g i yanfea i 718 2, o =l gradhE St %
fore =t uftaTfersht &t @IS [, SF%a A 3R FIh & B % Ugl H
g i |

14
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(a)

(b)

(a)
(b)

(c)

Obtain the expression for the average power dissipated in a series
LCR circuit driven by an ac source of voltage V = V, sin ot
supplying the current i = i, sin (ot + ¢).

Define the terms : (i) Wattless current, and (ii) Q-factor of LCR
circuit.

OR
State Faraday’s laws of electromagnetic induction.

Derive an expression for the emf induced across the ends of a
straight conductor of length / moving at right angles to a uniform
magnetic field B with a uniform speed v.

Obtain the expression for the magnetic energy stored in a solenoid
in terms of the magnetic field B, area A and length [ of the solenoid
through which a current i is passed.

15



