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(i) &Y I T & | 3 FHH-97 H T 27 FI & |

(ii) ST YH-YT & AR YT & : @8 37, @V &, G@US § 3N GUE T /

(iii) @Y 37 H gia Y97 &, Yo &1 Uk b & | GV § H TId Y97 8, 9% & gl 3%
g ) @S T aRgyH & Y% & A4 3F & | @ T F AITI9H & II9% &
gre 3% & |

(iv) Y97-97 4 GHT W HI3 ldhcq 781 & | a4, UF 37 dict 1 I941 4, g1 37! arc
gl go91 H, @179 371 arci aR y § 37Kk giar 371 ared diAl g9 7 SRl T
YT 197 77 8 | 07 Y991 § 37791 150 7T 5T H & SacT Uk FIT & FAT & |

(v) & IEIIH &1, A9 [HEI7ad i [Haarei & Tl &7 3917 HT Thd &

c=3x10°%m/s

h =663 x 10734 Js
e=16x10"1°C

Ug = 47 X 10’ Tm AL

o = 8:854 X 10712 2 N1 =2

1

a
RE >

gi@el Sl ZeqHH (m) = 9-1x 101 kg
=IZH Rl ZoIHH = 1-675 x 10727 kg

TIei ol geIHM = 1-673 x 10727 kg
TGl F&AT = 6-023 x 1023 9fd U A
e dmeh = 1-38 x 10723 JK

General Instructions :

-9 x10° N m? C

(1) All questions are compulsory. There are 27 questions in all.

(11)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(111) Section A contains five questions of one 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.
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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 107%* Js
e=16x10"1C
Ug=4nx 107" Tm A~}
eg = 8854 x 10712 C2 N1 m=2

1

4
U

= 9x 10° N m? C 4

Mass of electron (m,) = 9-1 X 10751 kg

Mass of neutron = 1-675 x 1072/ kg

Mass of proton = 1-:673 X 104 kg

023

Avogadro’s number = 6:023 x 10°° per gram mole

Boltzmann constant = 1-38 x 1072° JK 1

Qi A
SECTION A

1. G9H Uk ol el [agd-grachid afehton 1 9 AR 38k Mg IRER
feTia | 1

AT

A hl ey ThIT AYAT T MY W IS I AH T HH IH a7
foreId-grach i TfeRtur sh ATH TR IGehT AT IHET fellay | 1

Name the most energetic electromagnetic radiation and write 1its
frequency range.

OR

Name the electromagnetic radiation used 1n eye surgery or to kill germs
in water purifiers. Write its frequency range.
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2.  Tordll Gu =gaEn o di9 gaqd dwl o A ey |
Name the three basic units of a communication system.
3. Tordll Tyt o1 goam Wda &1 3Gk Tkl o AU o ANTHA d hH FII Bl
2 ?
Why 1s the mass of a nucleus always less than the sum of the masses of
its constituents ?
4.  2eV Sl 91 BIEH H Helg A 1 AR hITaT |
HAAT
FIT Yeh19I-fagfd 99T | Yehrel-fogld 9 3Arafdd fafertor sht digar ot 6T ]
g ? I g |
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.
5.  Topdl @8 greeh o Al 3 &t e & @l Wity |
Draw the magnetic field lines outside and inside a bar magnet
dus o
SECTION B
6. et dga fgga <l foyaad W@ W e fopeft fomg W foggd-ea & foiw =i
ITH hIoTT |
HAAT
—>
fereht aTel fog[q-a (E) o I3 Il (0) s aT1al fopel dgga fgya i feafas
STl b ToTT stk 9TH <hilolT | 39 feafast 3al &1 TH=ad oH =1 3 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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7.  BIESISH Y] shl HEqH €A U1 gH I 1€ § 1Y o =1 3T
YSRHT ShTd BY SO H Helg qUIGEA] o 31U hl 3TTehoid hiiIY, | 2
Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus i1n the ground and second excited states of
hydrogen atom.

8. W qU HeRU {941 sl GM h ol AN@ WiteT | 39 ol AT IiE <l
AT 30 MHz % Jidaierd &1 TohT STl & ? SATEAT hilalu | 2

Draw a sketch showing the sky wave mode of propagation. Why 1s its
frequency range restricted up to about 30 MHz ? Explain.

9. Torfl ©d % T T IS s 0-5 m BT % g9 H YUH AT 7 | ARG 9@ v
HHUE 2 HU HIAT 8 qAT Gl o FrIchld &3 h1 S °9h 8§ x 107° T 3,
dl ek soig o Hiall R el i & e Uid 9gd-a@® §d (emf)
qiERfcTd It | 2

HAAT

10 cmWWﬁﬁW,WWXﬁYﬂH%W%, 8 cm s
o A § g X-feen H, o s Z-fown 0 g b & g, T
AT 8 A TEeE EAM 7 AN TUh! JAUT RUMCHS X-[G3 o 3T
1072 T em=12 (379iq Fomcdeh X-fGem # 71fd & W saH 10° T em ™ 1 g
@—fﬁ%)lﬁf@ﬁ?ﬁ;maﬂ(emﬂqmﬁﬁ@l 2

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 1s 8 X 107° T, calculate the emf induced between the inner
and outer ends of each blade.

OR

A square loop of side 10 cm with i1ts sides parallel to X and Y axes 1s
moved with a velocity of 8 cm s71 in the positive X-direction containing a
magnetic field in the positive Z-direction. The field 1s non-uniform and
has a gradient of 10° T em™ ! along the negative X-direction (1.e. 1t
increases by 10° T em™! as one moves in the negative X-direction).

Calculate the emf induced.
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10. x-37& o 7AW Tohel fa=q-&F &l x > 0 & ¢ E =250 i N/C 99 x < 0 %
%IEE=—25O?N/C§W&EITTF€IT% |W'|—'§24 cm 4T 591 5 cmﬂaﬁé
AS-IA THITUST x-H& o THAL 38 TohR W1 & foh EhT heg HoI-og W 3
AT Ush HeTeh x = + 12 cm T AN GHU heAsh x = — 12 em W 3 | 39 ¥ 4

TSI ATeT ¢ SigqEl Tl Uiehicld shitag | 2
—

An electric field along the x-axis is given by E = 250 /{N/C for x > 0 and

—

E = - 250 ?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.

11. hIg YoM dod SRS § fohefl ac &1d @ A0t § (a) LR 99 & &R
ARIR, (b) RC ufuy & Tl o AR-UR TS 2 | STevash T g3 <
HEEAl ¥ AT hINY foh T ac Qid bl AGM H Jig hl Fcdl @, I Tl
(a) 3T (b) H 38 Sod ! TH® H 41 YRd- gldl @ | 2

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 i1n case (a)
and (b), when the frequency of the ac source 1s increased.

12. (a) SIAREHAN Tagd Td Greehld &A1 shi QAT hl QI §U z-fe3M s A
=0T Ll g3 Tohdl gehd: Yfod Tad-greehid qU sl UT% G |

(b) TAfciiga & fou g9y foffgu (1) Tehret i =Te AR Togfd W@ Fraehld
&A1 o STTATHT o s, (ii) ATEAH Shl FrAhINeTdl py SR AL ¢,

yei § faed ek qu1 i = % o | 2

(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 (1) between the speed of light and the
amplitudes of electric and magnetic fields, (11) for the speed of
em wave 1n terms of a permittivity €3, and magnetic permeability,

Wo, of the medium.
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SECTION C

9T ¢V TMAEE ‘m’ 299 o TREl U W, N9 W e 7, His
ThHTAT EEhIT & Eéﬂ#%m%mww% | I TZT
foh I8 U I IY YT THA HUM | KU sk JAF GY hl BFSAT 6 foIC
STSTeh 9TH hIfoTT |

ST hifau fo Jfe a1 V' Fraehia & 6l fosm & g &I 6 (= 90°)
§ATAT B, < 0T o 99 G AT 9T EAT | 3

AT

HIEFAS 1 TG TG WU | IHhT HRIBM FUgra iR &l ST foige | 3

A particle of charge ‘q’ and mass ‘m’, moving 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 1its working principle and

write 1ts two uses.

[=]. [=]

=3 b

[=]

13. (a)
(b)
(a)
(b)

14. (a)
(b)
(a)
(b)

fopelt <9 <h1 &ar <hl gitam ST 31T g9et SI ATk ffigu |

Tsh-gEl o Hreh § HHIY W@ Q1 Ydcd Al <hl &HAT o [T S3Sieh ogcdd
$I1SIT | 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.

/ P. T,
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15. (a) 39am8 9 IR fagrfd e ger <hl gt fafgu TR gashi vifaes
HrehdT T U hIfSTU |

(b) T3 L 1 his alcteh [9.91.9 (emf) E o Th#Hl de @A o 1 ©
AN 8 | ATG 39 dATeteh ol THM Uqry 3R T AITEI-HIC &A%,
] TS 5L, o fohdl 37 AR g Jfaeamyd ot foam e, o fohm
TUTeh GRT 3TYATE o H IRad- M 2 3

AT

gl A S [9.91.9 (emf) 3R TR IfaU9 €1, rqy 99T €9, To &, TG H
gIIod 8 | 39 9 o [9.91.9 (emf) Bﬁ'{mﬂﬁ'ﬁﬂ%%ﬁmw
it TSk grT 30 TS o1 Tfaeettyd foham ST @ehar 2 | 3

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

(b) A conductor of length L is connected across a dc source of emf E. If

the conductor 1s 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, r9 are connected 1n

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

16. (a) 39l TohET M H 470 Q + 5% o YdUY 1 shisd AfdUdeh 1 3 |
aTfesd fciegeh ohl Shifed T o TTL I SUSI 1 AT A BHT FT(GY ?

(b) AT SHItWT Toh Stk HT & =/ bl deh Tag[d 3k I 3= dleedl
T AR <hidell | gleht o1 Gg=1 ST 3 | 3
(a) 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 ?

(b)  Explain briefly why electric power from power stations to
homes/factories 1s delivered via transmission cables at high

voltages.
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18.

(a)

(b)
(¢)

(a)
(b)

(a)

(b)
(c)

(a)
(b)

(a)
(b)

(a)

(b)

PHYRER £y YRS | T rescg PRIV R CT o FHYRETES | Theaiv]
= =
b <
£ =
= 3
i =
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= 0
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34 AYATAH Jith bl g Tilgu fSeeht I dieedl = % &9
T foma ST B

gy 3RE H YAl & 39k hRIEY shl SFReT hilu |
3Hh! [-V ATHATIOTeh Wi |

AT
(i) AND T2 3T (ii) NOT 7ie bl Icaq™ droft fafgu |

Jg et T NAND T2l o &Iie- § OR Te ford wepe g fomam s
Hehdl 3 |

Write the principle of a semiconductor device which 1s used as a
voltage regulator.

With the help of a circuit diagram explain its working.

Draw 1ts I-V characteristics.

OR
Write the truth tables of (1) AND gate and (11) NOT gate.

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

Tl =t HUee! eaaiet § Sraehd & 3T = BH1 =1RT 2

10 cm TSI sl HEOR @MU T 100 WU dTcil bR huscll o
3-2 A 9T YaTied &1 @l 8 | Iiehietd shifery

(i)  PUSHl o hrg W FHEhHT &, 3N
(i) 3T JEAhIT T |

In a moving coil galvanometer, why 1s 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 (1) the magnetic field at the centre of the

coil, and (b) its magnetic moment.

2
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19. 3O o9 g0 reEt fore o1 smumlt gfafers s941 @oi= & fou fopeor 3@

T | 39 IR@ 1 IUFN Hlch id A o foT¢ A ITed hITIT | 3
AT

fopelt 379da 24Ul o WA W fhdl o &1 Hen gfdfers s941 29ma & o

fehtuT 3@ EiT | 38 YehR UV T sJcdd iU | 3

Draw a ray diagram to show the formation of a virtual 1image 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) Taf¥= emghaai 9t mmafaa fafeRton i guH digal @ Tt e wie
faya & A1y YehmI-foelq a1 s fa=wor &1 ge1H & e % St |

(b) ~ FHME Il &1 U R AT Tehr=l JUH-JUH THH THRI-GIE! I58 T
AYGT Ll 7 | I I8 A1 & THT-fagd Icsi A 3, a3 &
ST (i) TP TASA HAl o BICHS Fodid Icdioid bl R
(ii) AUF THE-lagfd 9/ IqT i I B Soiddid  Icdioid
U2 379+ 3T <hl gfSe i | 3

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

(b)  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
(1) having greater Kkinetic energy and (11) producing larger
photocurrent ? Justify your answer.

21. (a) 3IVAMASS IcEsieh fa=amd ¥ fopdt n-p-n IO & ANTTT&IOTRT & 3TeT91

o o gy 3@ difdu |
(b) ek st 3T g AfyATeriueRl <hl er™dr | 379 Hasft ufauy 31X
I Afey opT Th JATd 4T 2 3
ssit L
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(a) Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

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

22. (a) 3ATHYIh ARWI hl ™Al H Tohel HATSeTs &t T IUANT ik Tehdl
SATAshIA T8k aUT oh TTATH HTSe ehl SATEAT hITaIT |

(b) ThEl § T3 AW Al qUT 1 IAYUhad A™ME 20 V qur Had
AR 5 VR | A gaehish UiEh{ord ShifaTg | 3

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

(b)  For a given amplitude modulated wave, the maximum amplitude 1s
20 V and the minimum amplitude 1s 5 V. Calculate the modulation
index.

23. BIESISH o GHIST I 12:5 eV Holl h [ohdl SelddM Jrl gl Jaold Tkl T

g |

(a) 98 SEqH o1 T 3d hifoT 558 qh 39 gregieH TS Sl 3afd
fepam < HehdT 2 |

(b) 34 EISSIS UTHTUST o TWeeH ohl (i) ATSHA HOM, (i) SEX Uil <
HIYFAT qUICEA FTd I | 3

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

Find

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

(b)  The longest wavelengths in the (1) Lyman series, (11) Balmer series
of the spectrum of these hydrogen atoms.

24. (a) AT <hifvu foh fopdl o/t O Wepryr a@n <hl fodiaes aeRIsT <
SIThLUT H <hIg Tdad- U fohd Tk 4T 2 |

(b)  HISIH T T @ qUIEA 5900 A 3 5960 A ¥ fieteRt &1 8 | Ife
gifeay & YT 8 2 x 10°% m =er I et 2l =6t udm fomam S,
al 1-5 m gt W feuq fopet 9¢ W 34 g1 qUIeeAl o faadd YAl & 9

fgdiareh 3fasal # g 3T iU | 3

55/1/3 | 11 P.T.O.
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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.

Que 3@
SECTION D

T G TG Tshavll JehTST EId <1 IUANT Tt safaetor e 9Te i |
foRa ST WehdT B 2 3194 3T i g il |

I o el s 9 safdestor el o 99 <hl SIredT <hifse. aon et
IS8 oh U =ik ITH <hitod |

AUTeed A o UhdUil JhIS 1 ITANT Hi- T ATdehivl o fhEl TN H Ue
o optll Tomg WX, ST&T 9= A &, ITH Feh1el <hl dfsrdt K Aeh 2 | %

YT o fohel] feirg 9T TehrsT Al diisidl STTd shifSTT |
AL
fohEl G forral ® 3ATd Tehe o fofy, S forell 39 o® | ToR @ 2,

JTIdd GHAA dUT o Tl 3A9aldd aumyd Giu |
BT b THGId ol 39N hich TUddT b [HIHT ol FcATId hiwT STd
Tl TE HIEIH O foie A1esy W 39fdd gran &l |

hid o Toid 9T ITUTdd 590 nm dUIeed o Wl Yhl & U Hhid i

IR 15 2 | hid o A o Hat i Jeh1eT hl qUIe= 3T =T
&l 3AThcA shil9U |

Can two independent monochromatic light sources be used to
obtain a steady interference pattern ? Justily 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 1nterference 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 i1s %

OR
12
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(a)

(b)

(c)

(b)

(a)
(b)
(c)

(a)

PHYRER £y YRS | T rescg PRIV R CT o FHYRETES | Theaiv]
E 7
3 <
£ =
= 3
8 =
XL 3
= 0
£ z
PHY RS (T iy BR[| Thesa g FHYROE fTheorg FHPE LIS | Theang

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

Using Huygens’ principle, verily the laws of refraction when light
from a denser medium i1s incident on a rarer medium.

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

= EIiEl Cq, Co 3 Cg hl TNUMHT 4THAT o ToTU SsTeh ITH hifoTg

e 38 (i) 919d H 3T T (i) ooft 9 ganforg fopam mam 8 |

fqu T Uiy H AR@ H N FER 4 pF & FUMEF W 16 pC AEI

2 | 12 uF 9Tiar o 9491 | gied ol Uiehfeld shitay | 5

20 uk
12 uF i

]
| |
4 ukF

12V

HAAT

M3 9 T 39N hich fohd] GG AT I H (1) M o HidT,
3 (ii) T o o1& 9d-&3 o foiw s3sreh 919 shifeg |

foRel Tl & o5 ¥ gl r ! %o A g [Igd-&F & {a=’or sl arh
®Y H 20T |

ﬁé 10 cm WﬁWWWZOO NC_1%WW—$

<hl T | 30° % IV W Pl B | 30 dTGL H oA el Tagd Felod
qiehfetd SIS | 5

Obtain the expressions for the resultant capacitance when the
three capacitors Cq, C9 and Cg are connected (1) in parallel and
then (11) 1n series.

P T4
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(b)

(a)

(b)

(c)

27. (a)

(b)

(a)
(b)

(c)

PHY R OA 1 Theey PFHYRIRS eo D 02 T hees i P Y RERS (T Tibgend
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5 E
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o B
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In the circuit shown in the figure, the charge on the capacitor of
4 uF 1s 16 uC. Calculate the energy stored in the capacitor of 12 uF
capacitance.

||
| |
4 uF

OR

Using Gauss’ law, obtain expressions for the electric field (1) inside,
and (11) 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 1s inclined at an angle of
30°. with-the direction of a uniform electric field of 200 NC~1,
Calculatethe electric flux passing through the sheet.
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(a)  Obtain the expression for the average power dissipated 1in a series
LCR circuit driven by an ac source of voltage V = V_ sin ot
supplying the current 1 =1,, sin (0t + ¢).

(b) Define the terms : (1) Wattless current, and (11) Q-factor of LCR
circuit.

OR

(a)  State Faraday's laws of electromagnetic induction.

(b)  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.

(c) 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 1 1s passed.
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