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AT [A597 :

(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.

| 55/1/2 | 2



(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=663x10734Js
e=16x10"19C
Up=4nx 107 Tm A™?
gg=8854x 10712 C2 N1 m2
1

4n80

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

=9x10° Nm? C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 1027 kg
Avogadro’s number = 6-:023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10725 JK 1

Qs A
SECTION A

1. Y2t o FEEEhT & o &fcS Heeh I THA v o o9 FeY [ARET | 1

Write the relationship between the horizontal component of earth’s
magnetic field and the angle of dip.

2. WRI TR | w9a: AR forgus Sishan #1 8idl § ? 1

Why does the process of spontaneous nuclear fission occur in heavy
nuclei ?

3.  UUR o¥oE § Hey faea i ‘Sve were i uftyrr difs | 1

Define the term ‘band width’ of message signals in communication
system.

| 55/172 | 3 P.T.0.
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fIgq-grash i TagH % 39 W H1 W [IRIT T8l aeed ik Bidl @ AR
$Hh! Teh ITAN foAflm |

HAYAT
foRq-Trech TUFH < 39 WM ol Tgal-T fSrEehl 3T vy # fHgrmed
TSR % &9 | BIaT & 3R 38eh1 7gha 9ier foafaw |

Name the part of the electromagnetic spectrum which has the longest
wavelength and write its one use.

OR

Identify the part of electromagnetic spectrum which is used as diagnostic
tool in medicine and write its frequency range.

2 eV FHl el BITH § Felg M h1 TR HIT |
AYAT

FIT TehTeI-fo[q TWE H Yehmwl-foRq e St forfeRter 1 dfierar el et
& 2 O T |
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.
Qs o
SECTION B

foret aga foga i fagaa W@ w fea foreft fog W foa-a & forg =9
ITH ST |

HAAT

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 ?
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x-318F o ITfew foreft fomgq-a =1 x > 0 & fog E =200 i N/C 99 x < 0 %

T B = — 200 § N/C g1 foam 7o & | s 30 em @9 BT 5 om 1 B
-l et x-318 % THR 36 YR W@ 8 foh s6e1 g qo-fag W 3
qAT Th 1o x = + 15 cm T 3R g0 B x = — 15 em W & | 39 fafave o
TSR ATl e SigyE! woreE qitehford shif |

An electric ﬁeld along the x-axis is given by E = 200 1 N/C for x > 0 and
E — 200 1 N/C for x < 0. A right circular cylinder of length 30 cm and

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

one face at x = + 15 cm, the other face at x = — 15 cm. Calculate the net

outward flux through the cylinder.

BISISH WA <l o 3R Tl 3o sreen # 10k o =R AR ek
A g TG | Helg TUIGEA! o TUTd I STTehaid shiog |

Estimate the ratio of the wavelengths associated with the electron
orbiting around the nucleus in the first and second excited states of

hydrogen atom.

foret TaR =% § YNUT § qd T RpAa ol AIgid S 1 STaIehar i
gfee & fore feregi <1 it Y samee e |

Explain any two reasons justifying the need of modulating a message

signal before transmission in a communication system.

g THR dod T H FFE ac WA ¥ AR W (a) LR 9REd % R %
RN, (b) RC IRUY & Tl & IR-IR TAIN & | Taweh T 3 i
FRAT ¥ AT HIT foh I ac &4 K a1 Ifg 1 Il 2, @ T
(a) 3 (b) H 39 Sod 61 =W H 1 INEq Bl & |

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.



12.

(a) awﬁmmwﬁa%ﬁﬁmﬁﬁmﬁng-ﬁm%%%ﬂ
0T Ll g3 Topet WRaehd: Yo fogd-greshia at1 &1 U1 Eifem |

(b) fm=fafea & fore gay fafaw (1) werer i o R fogq wa g™
&1 % TR % W, (ii) HIETH i FrahIfierdr p, 3R WEYA ¢ &
uei o fergq-grahia atn i =1 & o |

(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 €;, and magnetic permeability,
Ug, of the medium.

foRell BA % T T T i€ 0-5 m BISAT o I H UM Tl @ | FfG 9@ 9id
THUS 2 HU HIAT B qAT Yot o Jrh & h HEATER TH 8 x 1072 T 2,
@A Tk sig & fiqd o W I % e U@ faggaws 9o (emd)
giesferd HIfST |

HYAT

10 cm ST <1 15 a7t areT, forehl Yomd X o Y 3787 o THT &, 8 cm s
F o ¥ waTeRs X-fown @, fow emrenss z-feen # 8 greshi & ], T
HAT B | Tg & FEHH B R IRl YAl wOcHeh X-fomm & ergfem
1073 T em™! 7 (379Tq Fomers X-fqa & 1fd &t W398 1073 T em ™! 1 3fg
iﬁ?ﬁ%) Iﬁﬁﬁﬁgﬂ-mw@mﬂmﬁﬁﬁﬁﬁl

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 ¢cm™! as one moves in the negative X-direction).

Calculate the emf induced.

| 55/1/2 | 6
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13.

14.

(a)

(b)

QUS|
SECTION C
éﬂ‘?’ﬁﬂﬁﬂﬂ‘m’_}@ﬂﬁﬁsﬁsﬁwm,ﬁamm‘q’%,aﬁ's‘
THEHH G &5 B o sh1 faw % oireed, TR T @ | 98 eIiEy
fop o8 U1 gl 99 W ITHA HUM | KO F gAd 99 B F foIu
SSTh ITH I |
s hHife & afe an V' greshi & i foem @ w1 w0 (= 90°)

ST ], A HOT b 9Y G AT GHTE BT |
Frera

TISacAle ol SHIEIT ITRW GifET | 38T wRHR g 3R @ 3w fafau |

(a)

(b)

A particle of charge ‘g’ and mass ‘m’, mov_ipg 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 vV 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)

(c)

(a)

(b)
(c)

3Tkl Tl GHM & 36 x 10% Q + 5% % Thillg 1 HI3 HeH TRIEh
T 7 | Fifesd Ifeiesh sl hifsd & o T aut Sugh 1 =1 A BT
=feq ?

TAFeIeh aRaell U e gfaleeel &1 faediol 3w w4 fham e
37

HieX ¥ 1 ITART ik FoReT TR 1 G TR F1d hd THI St
T aTeft & Hewyul araenfE fafa |

You are required to select a carbon resistor of resistance of
36 x 10* Q + 5% from a shopkeeper. What would be the sequence of
colour bands required to code the desired resistor ?

Why do carbon resistors find extensive use in electronic circuits ?

Write two important precautions used in determining the
resistance of a wire of unknown resistance using meter bridge.

7 P.T.O.



‘Juarg A’ R ‘fafa s’ ueh it uftur faRey SR R sifaew
GrelehdT bl U SHIfTT |

TS L W1 I3 9T 9,919 (emf) E & fhet de @ld & & &
T B | 9 39 AT ol 9HE qered i T AR &%,
g wTg 5L, o fRel 3= ar g ufaeenfua ot feam sme, ot fohm
Uk GRT 3T9aTg o H qiEd- g ?

YT

a @Ff ‘%Ha; %?ﬂw (emf) 3ﬁ-{ mﬁiﬁﬂﬁ'ﬁa €1, I LRI €9, T9 %, m ‘Ef
TN & | 39 ¥ & 9.91.99 (emf) 3R ATANH Aflig o v asien oad
i forees g1 38 G bl gfaeniua feram S gehat 3 |

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, r9 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)

| 55/1/2 |

fordt e &l dieedlel § ®U=Rd @ & fau 3= gfedy A
ATTTIhRAT FI Bl § 2

Torell TedaTiiet <l HUSH! T TG 12 Q 8 TAT THHT HiX 3 mA g1
% foTe quf Smmn fagaer <ar 8 | o799 HeadHiet i 0 — 18 V UiEX &

o M N o M
dlccHlc! o [hd JhTL UT-ANd hUT ?

Why is a high resistance required to convert a galvanometer into a
voltmeter ?

A galvanometer coil has a resistance of 12 Q and the meter shows
full scale deflection for a current of 3 mA. How will you convert it
into a voltmeter of range 0 to 18 V ?

8



18.

19.

394 @9 g1 foret forg o1 sy wfafers s ewia & fow femor s
iU | 36 3@ 1 3TN Hleh F T o TT s Ied hI |

YT

forell sTaqa <dur & we W@ Tt fara o1 diean gfafars s91 <@ & fow
fortor ot i | 39 TR giv g3 =g i |

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.

AHTfhd IR@ W TERA 8 fhEl sTuade glElA (GIeeish) i a6
ST hIT | 38 YR 1 Ml 1 Fa1 Jq@ H9¢ Bl & W e
ST 39 W foh8 TR IR R ST 8 2

Explain the working of a refracting telescope with the help of a labelled
diagram. What are the main limitations of this type of telescope and how
are these overcome in a reflecting telescope ?

(a) 3 g e *1 fagra fafew fSreept 3w Seear = & &9
 fopam ST B |

(b) UNUY ARG I TERAT ¥ Ukl hREAY hl RAT HIT |
(c) & [-V Afyemeriore Eifaw |

AUAT
(a) (i) AND e 3R (ii) NOT ¢ &t Teme anvft fafaw |

(b) ¥ ewist f6 NAND 72 % &35 8 OR 712 forg g umw fomam o
Hehdl 3 |

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

(b)  With the help of a circuit diagram explain its working.
(e) Draw its I-V characteristics.

OR

9 P.T.O.
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20.

21.

22,

(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

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.

JehTel-foreld IWTE o HeW W UGl (i) ggelt 3Mgh, 3R (i) T fawa i
giamT fafgu |

foreht fou o yeper-gTel aered % fotu etmafaa fafeort S emafa (v) %
g feft fava (V) @ foeror =t gquiia & fae o difu |

Define the terms, (i) threshold frequency, and (ii) stopping
potential in the context of photoelectric effect.

Draw a graph showing the variation of stopping potential (V) with
frequency (v) of incident radiation for a given photosensitive
material.

3IATSS IcEsieh foaama & fohet n-p-n 2ifSeet & arfiremarfoent & stere
% foru afty em@ it |

g THasft 3 fnfa stivremarfirent <6 ggmdr 9 v fFash gfeny st
I Afedr fopT YehR 1T BT 2

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 ?

BISGISH o TTHTU[STT &l 12:5 eV IHofl o fohel Sl Il gRI Iaford ek T

21
(a)

(b)

g I Sl TR [ HIWC 59 T 37 TGS WA HI Iatord
fopan S TRt B

1 TSI TWINRT % TWaeH hl (i) AT AU, (i) SR HR i
HlerehdH TR HId HIY |

10
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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 (i) Lyman series, (ii) Balmer series
of the spectrum of these hydrogen atoms.

23. (a) OTERIH ARG hl TEgEAl ¥ forell ATgTs fama w1 3w Heeh fonsft
STEShIT ATEeh 0T oh STTATH HIA hi SATEAT hITTT |

(b) forelt & 18 M ATgferd W w1 Sifeeham R 20 V. den feaw
MM 5 VR | AT Feehich URehford i | 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 is
20 V and the minimum amplitude is 5 V. Calculate the modulation
index.

24. (a) e hifvu foe foedl Bl 9@ geemw qon fr fgdees iftemsti &
IRl ¥ his faadd Yed forg TR s1aT 2 |

(b) TSIH T THI T qTICEA 5900 A TR 5960 A ¥ furcte a1 7 | Afg
GifeTm & THI T 2 x 1074 m =ieE i fmdft ol 1 udm foman I,
@ 15 m g W Feua forelt 98 ot 39 Q1 qreeal o fodda Yedl o 9
foiares Sl # g wma i | 3

(a) Explain 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 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.

| 55/172 | 11 P.T.0.



o
FonlE

25. (a)

(b)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

26. (a)

(b)

| 55/1/2 |
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SECTION D

WWV:VIH sinmt%aclﬂ‘d,@[ﬂﬂ'[i:im sin (ot + ¢) Tl

JRT ST AT L TET 2 gHT =t feret Soft LCR wfy & &t sftea

IRk o T =etep ume SHifSe |

(i) TEH 9T 3R (1i) LCR 9Ruy o Q-urish <t ufwmn ferfew |
SrerEn

%8 o Taga-grashia o & fm fafew |

UHEHH T & B H THENH A v d TV R dHH A [

foreht e et & i W If@ foar.9d (emf) & foiw =6 o=

i |

fopett aftferent, fom@ am i yanfa <t € R, & "=l g™ St &

foTe = uiTforsht <t oimaTTg |, SF%a A 3R Jreshid & B % Ugi §

e ShifeT |

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 (0t + ¢).

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.

FIT < TIaT TehaUft JerTST Fldl hl IUINT TR ARl 924 I o |
ToRaT ST TehdT B ? 319 IT hi ¥ HifT |

1 o feferdl 9o A safaesor fhsll & 599 h samean hifse qen fihs
e & fou a9 9w Hif |

12
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(c)  TUICE A o ThHAVH JhIRT I ITANT FH W SATGRTT < el TR | wQ
o Topel forg W, 8T 9aT=X A B, WTH S 1 gl K A 2 | %
QTR o Tohell fofrg TR WehTeT <hl dfferem HTd IS | 5

AT

(a)  Torell grey forar @ o77d ot o fof, ST fopdlt 39 & & TR @ 8,
fdd THae Uy o foiu 3afda aumy it |

(b) BRI o g T ST ek e o HIH ol Mg hifog Sie
ThTST TEF H1EH § forer Hream W 39fad giam &t |

(¢c) ohid o T W IUMAd 590 nm dUeA & Fid Jehel & foIu shi= 1
YR 1-5 8 | hid o TAd & Hidt ol Geh1eT hl qUie=d 3 =
T ATheT I | 5

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

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

(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 is %

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 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.

| 55/172 | 13 P.T.0.



(b)

(a)

(b)

(c)

(a)

| 55/1/2 |

I gaifEi Cq, Co 3R Cg 1 gitomt arftar & fofe =5=ts wmm shifse
I 3= (1) I9E | SR R (i) ooft o ganfaa foeeam w2 |

fou 7t ufgy @ oM@ # <uiv 3ER 4 uF % H91iE W 16 uC A&
2 | 12 uF gifiar & gurie o afea ot afeslerd i |
20 uF

12 yF _H}:lf
[ _|

4 uF

i
12V

HYAT

MY a9 1 35T b fohelt gmmafyma mMefla i § (1) Mot & fiy,
3R (i) Tt < a7 faggq-a = fotu =t 9Tg Shif |

foreft Tt o heg ® G+ 1 o A Y Tagd-&m o fo=ror 1 I
&9 H g0y |

HIE 10 cm YT I SRR FHAA =X 200 NC! &% wohamH foegq-am
i fe=m | 30° % IV W PRl 7 | 39 TG ° [ ATl Toed FAwd
ftehferd I |

Obtain the expressions for the resultant capacitance when the
three capacitors Cq, Co and Cg are connected (i) in parallel and

then (i1) in series.

14
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(b)

(a)
(b)

(c)

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

12uF ]
||

|

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.
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