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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
Uo=4nx 107" Tm A~}
eg = 8854 x 10712 C2 N1 m~2

1

4
U

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

= 9x 10° N m? C2

Mass of neutron = 1-675 x 1072/ kg

Mass of proton = 1-:673 X 1072/ kg

023

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

Boltzmann constant = 1-38 x 1072° JK 1

Qus A
SECTION A

1. Tordll U TTU T WX yeaft o Srachid &7 o I IVl hl TRAT ST | 1

Define the angle of inclination at a given place due to earth’s magnetic
field.

2. U AP Hol dlcl (agd-grachid fafehtor o1 9™ 31 381 g qiER
feTia | 1

HAAT

H@ hl T ThAT AYST ST WYSh H V] hl ARA H KM I oA
ToreId-graeh 1 ToIfeRtul shT ATH TR I&ehT AT IHE feilgy | 1
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Name the most energetic electromagnetic radiation and write its
frequency range.

OR

Name the electromagnetic radiation used i1n eye surgery or to kill germs
in water purifiers. Write its frequency range.

2 eV | 91l B ¥ Heag i hl HThald hifaY | 1

HAAT

FIT JehTI-Tag]d I9Td § Jehrel-foeld 9T Aidd fafertor i digar w Y sl
2 ? SR T | I

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.

TR &ed bl 98 -1 TUIEH g Sl GedH & A o IRE 30 < A < 170
4 Yld fFASTE S99 Hail <hl Hidehe TEARAT hl TEAT hidl 7 ? 1

Which property of nuclear force explains the approximate constancy of

binding energy per nucleon with mass number A for nuclel in the range
30 < A < 170 ?

TR AT § ¥ 19l 6l g Figrg’ hl gy i | 1
Define the term ‘band width’ of message signals 1n communication
system.

gus d
SECTION B

X-ﬁ&?%ﬂﬂ'&ﬂﬁﬁ@-aﬁﬁx>0%mE)=1OO€N/CF[9]TX<O%
%IEEz—lOO?N/CWﬁEITTFEIT% IWﬁZO cmﬁgﬂﬁl?iﬂ5cmﬂﬁ'§
AS-IA THICTUST x-H& o FHIAL 38 TohR W1 & foh EhT hrg HoI-f0g W 3

AT Ush Heleh x = + 10 cm T 3N GO0 HoAsh x = — 10 cm W 2 | 39 v 4
TSI ITl ¢ SigdE! Faad iehicld shifaiy | 2
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—> A
An electric field along the x-axis 1s given by E = 100 1 N/C for x > 0 and

—> A

E =-100 1 N/C for x < 0. A right circular cylinder of length 20 cm and
radius 5 cm lies parallel to the x-axis, with its centre at the origin and
one face at x = + 10 cm, the other face at x = — 10 ecm. Calculate the net

outward flux through the cylinder.

7.  Tordll ©d % W 1 Y% SIS 0-5 m ST o I H UM HLdl @ | Al g€ Ufd
HRUE 2 YU KAl 3 dAT Yl o Jraehld & hl HEAU 92h 8 x 10™° T 3,
dl I soig % Widdl 3R 9l T % i Ui fogd-aEs S (emf)
qiehieTd <hIT | 2

HAAT

10 cmﬂﬂTW@éaﬁW,ﬁlﬁwxaﬁTYaa%Wi 8 cm s 1
% 91 ¥ yAreass X-feen #, fod garenss z-fesn § 8 e & ®, T
HAT B | IZ & IEHME @ I FHhI YU RUMeHeh X-[QM b I
10~ T cra=1 8 (3791 FomcHeh X-fGoM H id & T 38H 107°T em ™ 6l g
gl 8)| U fE[d-a18% 9 (emf) THehicTd ShiTaTT. | 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

magnetie field 1s 8 X 10~° 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 i1s

moved with a velocity of 8 cm s~! 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. it

increases by 10° T em™' as one moves in the negative X-direction).
Calculate the emf induced.

8. (a) CIIHHM fagd Ud Jraehid &1 <hl TGSl <l SRIId §U z-fQ9 o 3Tfew
H=L0T LAl g3 TRl gehd: Yiord Tad-greehid qU1 sl UT% G |
(b) THHfIREd % foiw G99 fTRT (i) YehmeT <l =Tl 3R Togd Td Jreehid
&A1 o T o &, (i) HTEAH sl Fraehsiierdl o 3T WIS €
yei # fagd-greehia @ ol =1 % o | 2
55/1/1 5 P.T.0,
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(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.

9.  TESSH Y] i FHqH 7EdT 3R JUH I TIEAT § 11eh o I/l 3K
TiShAT hTd BT SoideiH 8 Heg qUIGed! o FUTd 1 3Tehaid shilvy | 2

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

10. 9T s &UE k1 YHE SR [TREY | 3ok THRUT &3 h A(ehaH TiER fohd
FTehl I HH &l 3 2 2

Write the main cause of attenuation of ground waves. On what factors,
does 1ts maximum range of coverage depend ?

11. et dgd fgga hi foyaa t@1 W fooq fodlt fog W forggd-am s foru =

ITH <hIleY | 2
SOE|

freht I fgam (B) @ 31 S0 (0) S0 aral Feeh de Rya 61 ok

oAl o TIU sgsteh ITH <hifoie | 39 ferfast 3ot o1 f99aq a9 <= 8 2 9

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 (6) to an external electric field (E). What is the

minimum value of the potential energy ?

12. <RI YW Sod SRI-GH € REl ac |id & AUt H (a) LR 9RUY = T80
ARTR, (b) RC UNUY o TRl o YR TANIG & | avdeh IO 3 ohl
HEEAT ¥ AT hIINT foh S& ac GId shl AG H Jlg hl STl |, q Thul
(a) 3T (b) H 39 dcd ohl IHeh H oI YHad gl 7 | 2
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A light bulb i1s 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.

Qus 9
SECTION C

13. (a) 39ATE I 3R T&Ad T Uel hl URHUYT fARgu 3T sAehl Hifdeh
H1ehdT hl U shifoTT |

(b) &3 L 1 iy dTcieh [9.91.9d (emf) E o ThEl dc &ld & & 9
TN 8 | IfC 39 ATeieh ol AN UgIY 3R AU TIEY-HIE &%,
] @FE 5L, o TRl 3T IR g1 faemud ot fgam e, at ferd
TUTeh g 3T9aTE o7 | qiied ghm 2 3

AT

ql U S [9.91.9 (emf) 3R AR Iiali9 €1, rqy 99T €9, Ty &, TG I
AN 8 | 38 Hed o 9. 819 (emf) TR ATANS TY o TIT Seh Jcad
$ifore fSrEeh grRT 38 TS @i giaentyd fopam ST @ehar 2 | 3

(a) = Define the terms ‘drift velocity’ and ‘relaxation time’ giving their
physieal 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, r1 and €9, r9 are connected 1n

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

14. (a) 39l fohHl SHMER E 56 kQ + 10% o TfdUY 1 hisiH TfdUeeh I
2 | aTsd Uageh I HISIH i o (1T U SUS] T HH FAT BT ?

(b) YT |g o dR o YgIY & q Afaefves qurgd ffau |

(c) TorHl QU U AR =1 31Td UiaUY 1@ e § J(AT i HH-H-HH HH
foTT 3719 FRIT YT+ SXad 7 ? 3

PHYRER £y YRS | T rescg PRIV R CT o FHYRETES | Theaiv]
E 7
3 =
£ =
= 3
i =
XL 3
= 0
£ z
PHY RS (T iy BR[| Thesa g FHYROE fTheorg FHPE LIS | Theang
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(a) You are required to select a carbon resistor of resistance of
56 kQ + 10% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

(b)  Write two characteristic properties of the material of a meter
bridge wire.

(c) What precautions do you take to minimize the error in finding the
unknown resistance of the given wire ?

15. (a) TorEl AeaqiHer &t e § giEafdd s & AU 89 3¢ 1 39T =1
Fld B 2

(b)  “his TeaAMIe e IfdlYg 15 Q 8, 6 mA Y9RT JdTied U S T
Hie YA W QU IR feqor Sd1 2 | 39 Mol sl 0 — 6 A TiER <
3THIY H UNafdd o o U &g 3¢ TaU™ &1 HHE IRehidd

T | 3

(a) Why do we use a shunt to convert a galvanometer into an
ammeter ?

(b) © A galvanometer of resistance 15 Q shows a full scale deflection on
the meter scale for a current of 6 mA. Calculate the value of the
shunt resistance required to convert the galvanometer into an
ammeter of range 0 — 6 A.

16. (a) é’ﬂ‘?’ﬁﬂﬁﬂﬁ‘m’ﬁw%wwq,mmm‘q’é,#
ThHTH TFIh & B o <l foum o eivaad o T T 2 | AE RIS
foh I8 HU IF IY G THA HUN | U1 o IoAd 9Y hl BSAT 6 ToQ
5Tk 9TH hHiforT |

(b) =aTEE hifve T afe s vV grahg & Y fasn & 1 S0 0 (= 90°)

SHTAT &, Al 0T < 99 O 1 Y9G BT | 3
3T
TTSFAIS ohl LT ARE iU | 3HehT wR¥eR g 3 g 39 fafew | 3

(a) A particle of charge ‘q° and mass ‘m’, mov_ix;.g with velocity ‘Y is

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.
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(b)  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 1ts two uses.

17. (a) HHIhd TG hl AT ¥ Tohel TYh YEHIN hl HRITEIY i AR

T |
(b) Torelt Ty geucshl & fou srfugeas 3t AfFe & o @&t w1 ===
Hd THI A9 S 911 T &IH WA &, 391 3gE hiT | 3
(a) Explain the working of a compound microscope with the help of a
labelled diagram.

(b)  Write the considerations that you keep in mind, while choosing
lenses to be used as eyepiece and objective in a compound

mM1Croscope.
18. 3O oiF g forEt fore o1 syt gfdfers 9941 @i+ & o foptor 3@
T8 | 389 ARE 1 ITIM hich i A o ToTT ST JTed hiflT | 3
SOE|
forelt Aot 2UOT. ok WA W Thdl forg o1 Tier Yfdiers 9991 @34 & U
feRtuT 3@ WifEU | 39 b SUUT g3 cdd hiWT | 3

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.

19. (a) AT hiolw fop fopelt ot @ gaemr aun <t fgdioes aifiemtsti &
TR0l H <hig Tdadd U fohT Tk 9T & |

(b)  EIfeTH 1 YT 2 GUICAT 5900 A 3 5960 A 9 fictsrt &1 2 | Ife
gifeaq o TR 8 2 x 107% m IS i fret fori =1 udm fomam S,
dl 1-5 m gl W ed Tohdl e T 34 A1 qUTeeAl o fadde Yedi o 98
fgdiareh 3fasal # gueR FTd hIT | 3
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(a) KExplain how a diffraction pattern is formed due to interference of
secondary wavelets of light waves from a slit.

(b)  Sodium light consists of two wavelengths, 5900 A and 5960 A. If a
slit of width 2 x 107% 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.

20. (a) Agfaa fafeRton s g fE TRl (11 > vy) o TolT TUTES Wi favd &
1Y JhRI-TIT[d 9T o Ta=R0T i g9IH o il U6 iU |

(b)  ABEZ 1 YhMI-lagfq THIRE figu | Jehrer-fagfd 99 6l g
fatemsedrati <ht =amear hifoe fSaehl =IreaT YohreT & auT fUga g Jai
hl ST Ghdl & | 3

(a) Draw a graph showing the variation of photoelectric current with
collector plate potential for two different frequencies (vq > v9) of the

incident radiation.

(b) - Write Einstein’s photoelectric equation. Explain two features of

photoelectric effect which cannot be explained by wave theory of
light.

21. EIZSISH o GHIUSAT bl 125 eV Holl o fehdl Fotadid Geol g Idtord TohdT TR
g |

(a) 98 IAdY Soll T G it 59 T 37 FESIoA THTI[RAT ol Ifrd

feRar T ehaT 8 |
(b) 37 EIESISH WA % TaeH hi () aEid A, (i) S S o
Jhdy qIGEH HTd hITTT | 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.
55171 10 | !
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22. (a)
(b)
(c)
(a)
(b)
(a)
(b)
(c)
(a)
(b)
23. (a)
(b)
(a)
(b)
24. (a)
(b)
5511

34 AYATAH Iith bl g filRgu fSaer 3w dieedn e & &9
T fopa ST B |

g9 3RE hl YSRAT & 3Hh! hRIEY shl IR iU |
HHI [-V ATHATIUT Wi |

HAAT
(i) AND T2 3T (i) NOT 7 il ¥caq™ groft fafgu |

Jg evise 6 NAND el & 9II5H ¥ OR e forE Jeh UTH T S
HehdT 2 |

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 i1ts 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.

YIS 3cieh 9= | TohHl n-p-n INECL o STTUATIOTERT & AEIIH
% [T Ufuy @ difu |

ook THasft 3T fmta srfycterforent hi ggrear 9 319 Hasft gfaty st
I Afed fohd YohR SITd T ?

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 ?

A9k ARWI shl YAl H fohed] AIgetesh e &1 IUANT hich fohd]
STshd dTEeh qUT oh ITATH HISAH hi SITEAT iU |

fohell 1 T3 I HIgfeld aUT 1 AfUehad ™M 20 V. Ul A=y
M 5 V@ | HIgeH gaehleh TiehicTd hillg |
11

—

3

P T4
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(a)

(b)

(b)

(a)

(b)

(c)

(a)
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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 1s 5 V. Calculate the modulation
index.

Que 3@
SECTION D

= EIET Cq, Co AR Cg oI IROMHT 9Tt o ToTu S3sTeh ITH hHifoTg
I 3= (i) Uvd | R R (i) Soft § wnfora fopam e B
fqu T Uiy H AR@ H N FAER 4 pF & FUMEF W 16 pC A
2 | 12 uF 91iar s GumiE § Efed ol giehfed shitay |

20 uk

12 uF |
| | .

| |

|
4 ukF

ae
12V

HAAT

3G 9 T IUINT Hhieh TehEl YA e iy | (1) Mo o Hiag,
3 (i) A o S8 Tagd-a3 & ol =Is1eh 916 hifey |

forell Tl & o3 9 Gl r ! %o A g [Igd-&F & {a=’or sl aTh
€9 T gIMET |

$% 10 cm YT I IR FHdA a6 200 NC! o ThauH fagq-&

<hl TE3M € 30° 6 HIV W ! 8 | 39 AT § o dTell Togd Felod
qftehfera Hifs |

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.
&collegedunla;
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(b)  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

(a)  Using Gauss’ law, obtain expressions for the electric field (1) inside,
and (11) outside a positively charged spherical shell.

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

(c) 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.

26. (a) Topdl dleedl V = V,, sin ot % ac @d, ST 9/ i = i, sin (ot + ¢) bl
g <hl ATYfd L @1 7 g Y=ATTerd Tohell 9ufl LCR 9y # &1f¥ra 3ited
31k o foTu =aTeh 9TH il |

(b) () dTeEM 9RI 3T (ii) LCR UNUY o Q-TUTTeh el TRYTST gy | 5
3rrat
(a) BUS o fogd-graend T o | ToTian |

(b) THHA FHEehT & B T ThOHH AT v § HHIV T A THIE [
fopelt &g =moss & AU W Ofa f9.ar.sa (emﬂ%%ﬁmw
<IN |

(c)  Toreht uftferent, e am i wenfea < € B, # w=fia Jreehia ol &
foTq eteh qitATierent sl oiFaTs , %A A 3R greehg &3 B @ Ugi d
ITH hHITT | 5

P T4
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2.

(a)

(b)

(a)
(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

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 1 =1,, sin (0t + ¢).

Define the terms : (1) Wattless current, and (11) 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 1 1s passed.
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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.
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(c) 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 1s &

4
OR

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

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

(c) For yellow light of wavelength 590 nm i1ncident on a glass slab, the
refractive index of glass 1s 1-5. Estimate the speed and wavelength
of yellow light inside the glass slab.
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