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e Please check that this question paper contains 15 printed pages.

e Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 27 questions.

¢ Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
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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.
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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=663x10734Js
e=16x10"19C
Up=4nx 107 Tm A™?
gg=8854x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

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

Mass of neutron = 1-675 x 1027 kg

Mass of proton = 1-673 x 1027 kg

023

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

Boltzmann constant = 1-38 x 10725 JK1

Qs A
SECTION A

1. Torsll fou T T X qeefl o Jraehid & o STHII IV hl THETNT ST | 1

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

2. TEY IAUF Joll a0 ToRd-greehia fafeRor 1AM R 3R AR aiER
fafiaw | 1

AT

@ H T fhan rgar I g H HIEW B ARA H HME AW A
farggq-grehia fafertor w1 am ik 3w s ufer foafaw | 1
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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.

2 eV FHl Tl BIEH H Felg M 1 SThaH HINT |

AT

FI1 Yehr1-fagga gare | yehrer-fagq g stfaa fafesor it digar @ fel et
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.

TR S 1 98 -1 TUTEH B S ged H83a1 A W 9HE 30 < A < 170
H gfd feastia gga Soil i Afehe fEerar i e w1 § ?
Which property of nuclear force explains the approximate constancy of

binding energy per nucleon with mass number A for nuclei in the range
30<A <1707

TER e § Gew faHai 6l Svg =ier i qiedm g |
Define the term ‘band width’ of message signals in communication
system.

Qus d
SECTION B

x-3T o Irfea fopeft faggq-a &l x > 0 & foQ E =100 i N/C a9 x < 0 %
R E = - 100 § N/C gr e 7 3 | < 20 em 791 BT 5 em 1 A
gl afeuet x-318 % TH-R 36 YR W@ 8 foh s6e1 g qoi-fag W 8

qAT Th o1 x = + 10 cm T 3TN G %o x = — 10 cm W 3 | 39 fofave 9
ToRA 9Tl 2 SfggEl Feted itehfoard hifse |
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An electric ﬁeld along the x-axis is given by E =100 1 N/C for x > 0 and
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 c¢m, the other face at x = — 10 cm. Calculate the net
outward flux through the cylinder.

fopelt Ba % T S T i 0-5 m BAISAT o I § UM w7 | A 9@ ufd
THUE 2 UM HIAT g AT Y2l o Jrchid & 1 HeAg "k 8 x 107° T 7,
A TH e ok Hidd IR SRl RRi % = uRa fR[d-aw® 9@ (emf)
afteRferd HIfT |

AT

10 cm ST <1 13 ot arer, Torehl Yomd X o Y 3787 o TH=R 8, 8 cm s
% AT ¥ gATegs X-foon H, fomw garenss Z-fewn A w8 gresha & 7, ™A
HT 7 | TE & FHHAH 7 A IR YUl HUMcHS X-feI Wk AW
1073 T em™ 2 (37fq Fomenss X-foum # 7ifd & W Ed 1072 T em™! 1 I
Bt 3) | I forga-ame® 9« (emf) aftepfaa i |

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 1079 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

moved with a velocity of 8 cm g1

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

Calculate the emf induced.

(a) QramH fagd ta grashe &t i fomsti w1 quid gu 2o & sfew
0T T g3 ToRet tRaehd: o fod-greshia a01 &1 U1 Gty |

(b) Frfafea % fou @y faRae () T it =1a 3R fagq w@ g
A o AN o S, (ii) HTEAT T Fraehsfierdr p 3N WA ¢y &
uei o fergd-grahia atn i =1 & o |
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10.

11.

12.

(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.

BSEISH T <t Fieam ofaeen 3R Yo IAfoid 3Taedl | |11 o 91 3R
IIGRAT A U SAFLH § Hog AUTaeAl o STATd ol JTeha hIT |
Estimate the ratio of the wavelengths associated with the electron

orbiting around the nucleus in the ground and first excited states of
hydrogen atom.

ATl o &fiU 1 IHE SRl fARaw | 39k THRU & 1 ifehan aiER foRa
Hehi W At wear 7 2

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

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

AT
foreht T T8 (B) @ 1S 11 (0) s oot Pt g Ty o1 feorfert
St o T =otes 9TH $ifse | 39 feufas St @1 fean a = 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 ?

HIE TR dod TRI-GH T fHH ac Fa @ 99t H (a) LR 9fmy & & &+
AMUR, (b) RC ufwy & f & mR-9r wanfod 7 | e1awaes v g3 i
R § R HINT o S ac @@ 61 Ef | gig T Il 7, A TR
(a) 3 (b) H 39 wod shl IH$ H o971 Yiaa 8idT 2 |
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13.

14.

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.

T us |
SECTION C

(a) ‘I9arg an 3 fasnfa s’ ue K qftamn fafgu o st Wifdas
refehdT hl UM <HIFVY |

(b) TS L 1 g AT f9.91.9a (emf) E & frell de &la & & @
Tafad 3 | g 38 arets S guE gerd 3 THH STIEY-he &%,
g TS 5L, o TRt o7 A g wfaenfud s e sme, ot fRw
TUreh gRI 37948 o | 9iEd grm ?

AT

T A e a9 (emf) 3R 3l gflig e, r; A& &y, 1o 8, UG H
TN & | 39 ¥ & [9.91.96 (emf) 3R AN Al = fofw =i Yea=
ST forees g1 38 GaioH bl gfaeenua feram S gehat 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 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.

(a) 319! Tohell GPMER A 56 kQ + 10% o Jfcg 1 Hrad Tfcllgeh I
2 | ITfod IfdUEeh T ShISIHUT hid & T GU SUST T hH T BT ?

(b) e |G % AR % 9 & a1 AHeTEiEn quEd fafe |

(c) Tt feu T ar =1 31=ia Wfciy 1@ K | AT I HH-H-HT HH &
T 319 = graenHET stad 8§ 2
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(a)

(b)

(c)

15. (a)

(b)

(a)

(b)

16. (a)

(b)

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 ?

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

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

Toreft TieaiHier w1 3nfiet # uiafaa i & T 8 3¢ 1 ST &=
Hd 8 ?
HIE TeddHi et g 15 Q 8, 6 mA o1 YaTed Y I W
Hiet TH T qUl AT THEQ ST 8 | 39 fedHHIe Hl 0 — 6 A TRER
afier 4 ufigfda & & fu fewass 3@ afcliy o1 °F 9iesferd
Hifse |

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

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.

aﬂ‘?’@ﬂﬁﬂﬂ‘m’%mﬁﬁ%ﬁwm,mmm‘q’é,@é
UHEHH FEAehIT &5 B o1 oh fasn % oeeed o W R | 9% ewisy
foF a8 U AT 9 W ITHA HAT | H % g 99 H BeA g
=T ITH I |

s Hife & afe an V' greshi & i foem @ S o (= 90°)

ST ], A U1 o 9Y W T 99T B |
Frera

TISFANLH ol AT 3@ WY | 61 i fagia 3t a1 3w forflaw |

(a)

| 55/1/1 |

>

A particle of charge ‘q” and mass ‘m’, mov_iyg 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.

8
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17.

18.

19.

(b)  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) HIfhd R@ 6T werar o forell T gaweeft & wrifafa 6 =men
HIT |

(b) Torelt T Yeaeefl & foru sifvgeas o At & fou odl 1 ===
L GHT 39 51 S1d1 1 SIH W 8, IR 3gd I |

(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
microscope.

I9a o grn foret fore o1 e wfafere w9 oo & fou fomor e
iU | 36 3@ 1 ITAN Hleh F T o TT SSeh TTed hHITT |

AT

forelt etaaat gdur & ame W@ Tt forma o1 dten gfafors a9 gwiia & foro
TRt i@ EifET | 39 TR gUU g3 Sgeqd it |

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.

(a) arET kit for foreft Tt O geerer o hi fodiass feRisT =

AR T hIg fIad 92 fohd ThR o44T 2 |

(b) TSI 1 THI T qUICEAT 5900 A 3R 5960 A & fuetsmt s=1 2 | Ifg
GifeTm & TR T 2 x 10°% m e 6 frdl fol 61 udm foman S,
15 m g W feord fopeft ¢ W 39 g1 atTeeAl o foed et % v
fteren 3femet ® gereha 1a hifT |

9 P.T.O.
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(a)

(b)

20. (a)

(b)

(a)

(b)

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.

stmafaa fafertent i gt fim smafri (vq > vy) % fotu Tomes wie fava &
a1 FehTeI-fag & & fo=rr o6t guiA < fofe o S |
IMEECTe 1 Yehm-faga ofeRtr fafaw | yeerrfagg wwa &t @

fafsrseansnt < s Fifse Seht sare g & 9w fagrea grn T8
1 ST Hehell B |

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

incident radiation.

Write Einstein’s photoelectric equation. Explain two features of
photoelectric effect which cannot be explained by wave theory of
light.

21. EIESISH % AT i 12-5 eV Sl o TRl goiari G gRIT Iniford Tehal T

2
(a)

(b)

g ITAH HAl T [T HINC TG o 37 SIS THTIST I
foren ST HRaT B

T TEGIA TS % T h (1) @rsad Ao, (i) SR Hvf b
fershan qlTesd Td I |

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

Find
(a)

(b)

| 55/1/1 |

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.

10



23.

24.

(a)

(b)
(c)

(a)
(b)

(a)

(b)
(c)

(a)
(b)

(a)

(b)

(a)

(b)

39 AT g a1 fagra faRew fSeeht 3w Seear s & &9
 fopam < B |

qigy ARG ) FgRd 9 39l hrifafy il same Hifsu |
3! [-V Afyenefies i |

AT
(i) AND T1e 31 (ii) NOT 7 hl gcaq qroft fefag |

g 23t for NAND Tdi & TIi99 8§ OR T fopg gepr ume femam
HohdT 2 |

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.

3IAfTSS IcEsieh foama # fohet n-p-n Sifoeet & rfiremarfomnt & steem
% foru ufmy em@ it |

g THasft 3 fnfa stivremerforent <hi grdr @ sty fAesh afeny 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 ?

I AN@I ! TRl | Tohell AT Hd T ITANT Hieh Tohdll
SITIShI dTgeh TUT o ATTH TG shi SIRET iU |

fret € TS TR WIgfad AT 1 SAfURAN ITREW 20 V qun freaw
I 5 VR | AT Yaehieh TRehicTd i |

3
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25.

(a)

(b)

(a)

(b)

(a)

(b)

(c)

(a)

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.
WUe 3
SECTION D

T "aTfEt Cq, Co 3R Cg I it arfiar & fofu =aste ure hifsre
S $e (1) IRd H SR TR (i) Hoft § gt fopam R 7 |

fou 7w ufgy & oM@ # <oIiv AR 4 uF % HTiE W 16 uC a9
2 | 12 uF 9Tiar o Gumie § Giad ol 9ilehfld ity |

20 uF

12 yF _H}:lf
[ _|

4 uF

AT

meE I 1 ST o frdl v Ml i § () e % iy,
3R (ii) M o =T foggq-a & fote =iy Hifvw |

fopell et o g | g r ! %o AHd gY Torggd-a o fae=ro =6t arhr
&9 H gIisy |

g 10 cm ST I SR TUAA A1 200 NCL & Tehame fogq-a=
i fe=m | 30° % IV W PRl 7 | 39 TG H [ AT Toed FAed
afehferd Y |

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.

12
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(b)  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

(a)  Using Gauss’ law, obtain expressions for the electric field (i) inside,
and (ii) 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 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.

26. (a) TRl Sieedar V = V, sin ot % ac @, S 9T i = iy, sin (ot + ¢) 6
IR T AT L T & g =rfera fepet goft LCR wfay # &1f¥a oftea
Ik o foTu =eres T hifs |
(b) (i) AEEH 9T AR (ii) LCR U o Q-T[oreh shi TRy fetfigu | 5
arra

(a) HU & faga-gresha T & frm fafew |

(b) THHAM Freh &F B H ThHTHM =Td v § FHHIV T 9 xS [
foreht g =mere & i W If@ faarsa (emf) & forw e o=
HIT |

(c) Topelt uftforenr, @ am i vanfea 1 2 R, # w=fya greehia ot &
fore =t uftaTfersht 6t @IS [, S9%a A 3R gIh & B % Ugl H
T iR | 5

13 P.T.O.




o
FonlE

(a)

(b)

(a)
(b)

(c)

27. (a)
(b)

(c)

(a)
(b)

(c)

(a)
(b)

| 55/1/1 |

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 T TG UehaUil JehTST ATl bl IYANT TARA SHfdentor 9 ITH ohid o
ToRe ST wehar 8 2 319 I 1 gfE I |

I o feferdt vam A safaesor fhsll & s4 1 sarean fhifse qen fhs
e & forw =59 I Fhifdw |

TUIREH ), o TehaUlT YehIT ST IUANTT ohid T STl 5 fopEl T § e

o Topell fomg WX, 8T 9= A @, JTH S ol ot K A 3 |%

g o ToRe fomg W Wepret <1 dffrar Ta SIS |
Jrerat

forelt qrey fomar @ otmd yom & o, S fopeft Sa@ oW @ TR @ R,
Jufad Tuae a0 o T 3rvefda aumy it |

BIEH % fig=a 1 ST i 3TTed & i sl geara shifve v
TehT T H1eH § foiel o1eq W mafad gran & |

hIF o TAT T AT 590 nm qUICEd o Gl T & AT hid bl
JAYIATH 15 8 | B & TAd o i Aot Tehrer H qreed R =
I ITehaH T |

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.

14
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(c)

(a)
(b)

(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

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.
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