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(i) SHYST-TT & 5 YT & : ©US I, TUS 9 TUS G, TUS § 3R @I J|

(i) @ T TS5 578 JAF FT1 1 SIF &1 TS TH 5 J97 8 JAF & 2 3% &/

GUETH 12 To7 5, JAF & 3 3% &1 GUE T H 4 379 &1 U ToATdIRa T97 & 3K
QU T H 3 T E IAF F 5 F &

Gv) F97-93 § AT T FIE [T 781 81 dfG, g TH aict T F97 7, @i A ared
TF g97 § 3R gia Pl aret di g § aRes 997 Yo a1 U) gv
# el T T 597 H @ FaeT TH §97 & H &

(v) & EvIE g 3 [FEfeiiaa Yifae FaaiE & Tl &1 3YET F GHd & -

c=3x108 m/s

h=6.63%x10"34 Js
e=1.6x10"19C
o =4 X 10-"TmA~!

£p=8.854x10"12 C2N~1 m~2

1
4"“'80

=9x10° Nm? C2

m,=9.1x107 31 kg

2 h GHAR=1.675x 1027 kg

JIei 1 TAAM=1.673x 10~ 27 kg

SMENTET T&AT = 6.023 x 1023 gfd U™ |

SleeSTHH Tadish=1.38x 1023 JK 1
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) Section A contains five questions of one mark each, Section B contains five questions
of two marks each, Section C contains twelve questions of three marks each,
Section D contains one value based question of four marks and Section E contains

three questions of five marks each.

(iv) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the 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=6.63x10734 Js
e=1.6x10"19C
Wo =4 X 10-"TmA~!
£,=8.854x10"12C2 N~ 1 m~2

1
4"“'80

=9x10° Nm? C?

m_=9.1x10"31 kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673 x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !
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Que - A
SECTION - A

1. = afeg 7 P 3R Q W Sifha T TIel I g | 1

2. T IR 598 Te SR qe1 qHU A &1 7, 1 awmedl 98F a9 giaiy o
TAM T TTH DA W AR Afw HieT § 2
Two wires one of copper and other of manganin have same resistance and equal
length. Which wire is thicker and why ?

3. fodlt 9 # fagifa-w@’ g &1 aRymn fafeaw ) !

Define the term ‘relaxation time’ in a conductor.

4. 39 Teufd =1 Scoi@ wifey fored foeene o < St @ W wrer o e e L

In which situation is there a displacement current but no conduction
current ?

5. el ac. uftgy &1 wfsd ik 0.5 ¥ 1 ufgy ¥ dieear 3R o/ & o9 worw 1
M T?

The power factor of an a.c. circuit is 0.5. What is the phase difference between
voltage and current in the circuit ?
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Qg - d
SECTION - B

6. TSI T Hi FeTay aeen §, aR 55 53x107 U m & W T W 2
TRHIY 1 SA1 IS TRl STl © fob 38Rt 531 21.2x 10~ 1 m &1 St €1 39
ISTeh STERAT | (1) &I JaeH 3ieh T HF AT (1i) I TTE § YIHTY ohi
F STl J1d I |

SPEN

~

feret Ifierfead T & el &R A fou U §) <uie T S § 9 fead
275 nm TETCE T IS ScHfStd AT 2

A B

—2eV

C —4.5eV

—10eV
b e

In the ground state of hydrogen atom, its Bohr radius is given as

5.3x10" 1 m. The atom is excited such that the radius becomes
21.2x107 11 m. Find (i) the value of the principal quantum number and
(11) the total energy of the atom in this excited state.

OR
The energy levels of a hypothetical atom are shown below. Which of the shown

transitions will result in the emission of photon of wavelength 275 nm ?

A B

—2eV

C —4.5eV

—10eV
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7. FOR & "Wed ¥ () TSI SR (i) TREd® @1 & fatau | 2

Write the function of a (i) transducer and (i1) repeater in a communication
system.

8. S IR UM % <A M 1 A0 FI | 9 A2 foFw g a9 € o g 2

TEh I A GO T8 HIT © 2

State two properties of electromagnetic waves. How can we show that em waves
carry momentum ?

9. SfauA-SH M ¥ SAaeH i a1 hid o JrREIRTER U0 & faw oneifa fagia 2
FT HT H IeeT@ BT | 120 eV TAST Soll o SASLH i ¢ IFa] qTesd a1
Bt 7

Write briefly the underlying principle used in Davison-Germer experiment to

verify wave nature of electrons experimentally. What is the de-Broglie
wavelength of an electron with kinetic energy (K.E.) 120 eV ?

10. TR - dga ufReto #0187 ardfas AaeR H 39 7O &1 ST hd fRA S 2
2?2 o fordt smafe wmee &t et A fava w1 g €2

What is electrostatic shielding ? How is this property used in actual
practice ? Is the potential in the cavity of a charged conductor zero ?

55/3/S 6
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Qug - |
SECTION - C

11. Tehaull Yeh¥l i < O a8 3

y;=a coswt AUy, =a cos(wt + ¢)

Teh T T STANIY Hdt ¢ | I8 Suisy fofh Afqentw e # stfyepa daan
J&® feRl & ®RO dierar & 9R A B 81 39 YBR, Hell B9 bk qal H
Haret R fommeh safaeo & fau s fafgw)

Two harmonic waves of monochromatic light

y;=a coswt and y,=a cos(wi + ¢)

are superimposed on each other. Show that maximum intensity in interference
pattern is four times the intensity due to each slit. Hence write the conditions
for constructive and destructive interference in terms of the phase angle .

12. () THRI s SAS (LED) H YT Icdsi bl FishdT o1 G&Y H 9UF shifeg | 3
(i) LED & fmafo & fau f&a erefurctsi & mafuesrar <t st & iR == 2
(ili) FfETd IS AT i oI § LED deal o1 STAN & & o a1y fafaw |

(1) Explain briefly the process of emission of light by a Light Emitting Diode
(LED).

(11) Which semiconductors are preferred to make LEDs and why ?

(1) Give two advantages of using LEDs over conventional incandescent
lamps.

13. (1) H g % 3 < IO hl Ieer@ HitT 5Teh HRY forpages a9 & faw 3
ESREIRIEETI RGBS I

() Tk | TRy 1 frm fafgw) feer farga & foae mea & o9 9 9w
forg yor = ® 3R =i 2
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SRR

55 ¢ a1 2] @E o Tl IRkfha Wickrge (aferaen) a9 o 1 yafed
W R, F oalg g a9 % fau =we = witve | feg faufd § @w
&7 fohdl BT o R Scq- T & o FUqed &l 9l & 7

(1) Mention two properties of soft iron due to which it is preferred for making
an electromagnet.

(1)) State Gauss’s law in magnetism. How is it different from Gauss’s law in
electrostatics and why ?

OR

Derive an expression for the axial magnetic field of a finite solenoid of length
21 and radius r carrying current I. Under what condition does the field become
equivalent to that produced by a bar magnet ?

14. 50 Hz g 3R 200 V & &l ac &q ¥ 901 %A H 9@ 9iiar &1 &g 3
i, 100 Q FT HE a0 AR WIHE L= (4/72) T FT hE W A
71 Su feafg § 5@ om0 9o dieedt THE won H ¥, 39 URUY &1 uRar &R
gfqenen =1 UH 9Rafad sifee | 39 gRug § «fag wifed oft Renfaa s

A capacitor of unknown capacitance, a resistor of 100 ) and an inductor of self
inductance L = (4/12) henry are connected in series to an ac source of 200V and
50 Hz. Calculate the value of the capacitance and impedance of the circuit
when the current is in phase with the voltage. Calculate the power dissipated
in the circuit.

15. = & TRl o9 STHYARN &1 3oci@ hifwe | 4 o forell Toh o1 faar # 3
UM HIFTT |

Mention any three applications of the internet. Explain one of these in detail.

55/3/S 8
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16. (a) fordl AR ufgewt Hearfa (C)) 9 W #8169 Q §; &1 T wogn, 3
AR HHS C, ¥ 47l o8 § G foran 71 81 39 Ja01 H Heris
C, W fohda1 smrer T &2

(b) 9 TEgE FanfE, 5 yd® Ft aiiar suF § # -9’ | uge gof
3R R uvd w9 A S wh V dlee i foedl e 9 gafsa foan
ST g1 Hied Seiedl 1 STUId A1 Shiteld |

(a) A parallel plate capacitor (C;) having charge Q is connected, to an

identical uncharged capacitor C, in series. What would be the charge
accummulated on the capacitor C, ?

(b) Three identical capacitors each of capacitance 3uF are connected, in tern,
in series and in parallel combination to the common source of V volt. Find
out the ratio of the energies stored in two configurations.

17. SHAM G & Hed & &9 H 94T el gfd =fFaei &1 fa=wo o & fag 3
T Sifaw | T a6 &1 DA T 30 < A < 170 TRE | d87 el Hi
gf-Tehe feorar &t ATl #Xd § 2 @ UTh & 9edl 9 s fagued iR
TR FeAde S & FTshateil | el o B 1 ATEAT fhd YHR i S Fehalt
€2

Plot a graph showing the variation of binding energy per nucleon as a function
of mass number. Which property of nuclear force explains the approximate
constancy of binding energy in the range 30 <A <170 ? How does one explain
the release of energy in both the processes of nuclear fission and fusion from
the graph ?

18. n-p-n IR % ITAN HI WA L ISHATTSS Scdsieh gads &1 fag@a aRuy 3
Gifaw | o Afey g% Telu =Sieh ogcq=1 Sifsg |

Draw a circuit diagram of a common emitter amplifier using n-p-n transistor.
Derive an expression for the current gain .
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19. (a)
(b)

©
(a)
(b)

©

20. (@)

(i1)

@)

(i1)

21. @)
(ii)
(iii)
@

(i1)
(iii)
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e oo § ¢ fafetor - digar’ g &t gt sifse |

T fafv= daarell 151,51, 578 & & (1 @R 1) * 79 st v €
T e ® SR v,>v ©, & AT gwm faga iR dues fava & &=
faeRoT ! R0 o Q¢ UTh Sifay |

STMERM FHIRIUT & SMYR W dsh i Thid i SARAT HITIT |

Define the term ‘intensity of radiation’ in photon picture.

Plot a graph showing the variation of photo current vs collector potential
for three different intensities 1,>I,>I5, two of which (I; and I,)) have the
same frequency v and the third has frequency v,>v.

Explain the nature of the curves on the basis of Einstein’s equation.

fhdl i & <A (M = \/5) o T =[Aaw forerer shivl fUsH S0 o s’E
g1 fosm o =1 99 ufteRfad s

39 feufa & forg, foad stoad=is p = V3 & fRat umifors gufgerg #i
& U9 & T 99H sl § 9 fordt T W Yenr T s1firertsad sTmgdd
H §, ftor oM@ difeu |

For a glass prism (pu =43 ) the angle of minimum deviation is equal to

the angle of the prism. Calculate the angle of the prism.

Draw ray diagram when incident ray falls normally on one of the two
equal sides of a right angled isosceles prism having refractive index

b= 8.

39 qREe &1 AW fafay 59 W gyeifis T &1 fhanfafy stenfa 8
TH URET o BH o faT S{Evde I farag |

TR =g 1 ATHIhd TR W9 I8 ST fF 39 afeen & Suam 4
ThTTh a=q 9 Tl ool g JR Bl € |

Name the phenomenon on which the working of an optical fibre is based.
What are the necessary conditions for this phenomenon to occur ?

Draw a labelled diagram of an optical fibre and show how light propagates
through the optical fibre using this phenomenon.

10



29, T 2a 3R fgyd oMUl p ¥ fore S foyE 1 fEa W ¥ R g m 3
faga & digal & fau e Fea= &I 39 &5 &t fown &1 Seer@
HITSTT |

Derive an expression for the electric field intensity at a point on the equatorial

line of an electric dipole of dipole moment I; and length 2a. What is the
direction of this field ?

Qug - q

SECTION -D

23, SIcal i TS o GH foRdl vifek F=Xor aed o1 faga ar o)t ® ik ) 4
ASH HT Tk THE W1 F8T ¥ o T o, U 39 R ! <@ IR 34 ¥ F3 ASH
IH AR ! Teh AR KA IR 91 S & o 39 IR F ohe T 3 IoH
TIE W W@ ¥, T 7 36 9@ 3R T & 3% IR ¥ X ghad gU, 3H IR R
T 9 U1 39 UfhAT o 99 1 &l <l ft o | g8 3% fafercn wera
& fau iR & 99 o T

I T o R W e feu U yeb & Sw e

(a) 39 T % §HI T g Yehid o qoa fafaw|

(b) I F T fF Tk faga IR R fafem 93 gdt ¥ iR 38 #1E =k T
T, STelfoh et § TH] AR hl T30 hid T Hdeh Seeh] o7 Hohdl & 2

(¢ Tordl sifekd |a= WX faea viferd o1 SU&Y SUHIKIIS Toh =)0l 9§ qd 3Afd
I=9 diced] R Yfaftsd fean sar €1 391 SR fafeu |
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During a thunderstorm the ‘live’ wire of the transmission line fell down on the

ground. A group of boys passing through noticed it and some of them wanted
to place the wire by the side. As they were approaching the wire and trying
to lift it, Hari noticed it and immediately pushed them away to prevent them
from touching the wire. Two of them got hunt in the process. Hari took them
to a doctor to get medical aid.

Based on the above paragraph, answer the following :
(a) Write two values which Hari displayed during the incident.

(b) Why is it that a bird can sit over a suspended ‘live’ wire without any harm
whereas touching it on the ground can give a fatal shock ?

(¢) The electric power from a power plant is set up to a very high voltage
before transmitting it to distant consumers. Write the reason for it.

Qv -9
SECTION - E

24. () wE-geEe fem fafey ik 3@ afew w9 9 3o s 5

() 39 W &1 3T R 5 &t arEre! gved, fNEd o 1 yafed & @
T I o Y W oo fandt fag, O+ pvecl & = A W A8, W
TIhE &3 & fau S9e g wE # R

(i) TH FUSA! F Fg W qAql e forg, foh faw x = RV3 §, W ==
&5l o AN o1 S7guTd i J1a RIS |

SREN

(a) TREdl =@l 9 TaAE | &l & e T W faeR s I%
Teriz T shifed fa=[d wd grahta & o1 ITAM Tl foeiy =imer @ wifasiear
maf¥d wol & w9 & foau ffg yER fwan s qear 7

b) Tt s gfaamsia o1 m fafee fSed wifaa foaga @ e &= &
ST foRan ST 8 1 I WRIA 91 Yl © IR 39 Wi § et iR foa
&l 1 TN HE §? TH WA H A & Hel 2 £ 2 TAh! UHid & fawd
T fafeu |
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(1) Express Biot-Savart law in the vector form.

(1) Use it to obtain the expression for the magnetic field at an axial point,
distance d from the centre of a circular coil of radius R carrying
current I.

(i11) Also, find the ratio of the magnitudes of the magnetic field of this coil at

the centre and at an axial point for which x = RA/3.
OR

(a) Consider a beam of charged particles moving with varying speeds. Show
how crossed electric and magnetic fields can be used to select charged
particles of a particular velocity ?

(b) Name another device/machine which uses crossed electric and magnetic
fields. What does this machine do and what are the functions of magnetic
and electric fields in this machine ? Where do these field exist in this
machine ? Write about their natures.

25. TR V' % foRdl THAUT YHWT HIq § G HIE GHRR TS ‘@’ 9IS &I fhdl 5
Tohdl T W AIaq & €, a1 98 <wisy f fofl | aifrmiedi & =afqeor &
FHR0 9¢ W foadd Ted fohg YR o 71

I8 TURT fof 0=0 W F< 3fcass & Y- 0 = En+ %ﬁ% R fgdtaes

3fes #iR 0=nna R TS fo@r 3d €1
n ¥ gfg e W fgdas 3feaws diaar § gaa i 8l Sl © 2 AT hifad |
e
() R sk B o fordl Mefta I8 o 3ITa Thelsh ol X T&A 3161 T frod
fenelt fogfora forear a1 fafera o9 &t SAMAfA 1 <91 & T oo s@
Gifa | 78 Ad gC foh T fohe0 n, fuerdHies o fordl foe =rea 9
n, TSRS o TEH A TSI w7

Ng nq Ng — Iy
—2 - L1 =2_"1 g3 % I T
v u R s

TEI W Tl & amr 31ef €|

(i) ATEA Hife fo fRdt 390 o9 1 RiRE T8 Ufad TR 6 TTes |
gfg TR W frg ywr wfafda 2t 2

(i) Ot SO G A A B AN W K BT g HI R AT E? AG F
Teref T 3TYEdI S & TUedHie | 31y ¥l
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When a parallel beam of monochromatic source of light of wavelength \ is
incident on a single slit of width a, show how the diffraction pattern is formed
at the screen by the interference of the wavelets from the slit.

Show that, besides the central maximum at 6 =0, secondary maxima are

10

observed at 0 = U + —» and the minima at 6 =nM\/a.
7 2f/a

Why do secondary maxima get weaker in intensity with increasing n ?
Explain.

OR

(1) Draw a ray diagram showing the geometry of formation of image of a
point object situated on the principal axis and on the convex side of a
spherical surface of radius of curvature R. Taking the rays as incident
from a rarer medium of refractive index n; to a denser medium of
refractive index n,, derive the relation.

n n ny, —n . .
=2 _ 1 -2 1 wheresymbols have their usual meaning.

\ u R

(1)) Explain briefly how the focal length of a convex lens changes with increase
in wavelength of incident light.

(111) What happens to the focal length of convex lens when it is immersed in
water ? Refractive index of the material of lens is greater than that of
water.

55/3/S 14
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26. () = feu e gRuyg ¥ 1 Q 9faliy 9 Yared a1 €6 fun J Hifie | 5
6V|I P 2Q)
1 AN
s 10 Jov
W0 q 30
() T BE X AR Y 9 ToiT qRuy &1 ITAT Fd gL WefRrHe |
ST ST JANT 3 € |
U=
I H—® —
A > B
- @l
ol
31 FRhI 1 TURANTd WA T () X Iy RF 99 ® gfg Fa1 €, () 'YV
39 Al B WAy S & W Sl HH Ha g1 37 UReddl 9 YoAs TR |
e fag #1 feafa v g ganfea @rft o) &1 2
AAAT
30 Q
E —— AW F
I
A M 1 C
I, 40 Q 40V %209
35 >
(a) Tort@® o frodl 1 3T i ST IRTY &t g1 AC | oRT IRepferd
HIfSTT |
(b) TR I F1 IR fagma F1 T2 39 A § g T Uzl &1 U F=i
IERIBS G
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(1) Find the magnitude and direction of current in 1 ) resistor in the given

circuit.
6V I P 2Q)
% 1Q 9V
T30 Q 30

(1) Two students X and Y perform an experiment on potentiometer separately
using the circuit diagram shown below.

+ —
I L [ R | ()
[T 1 [ {*)

T

Keeping other things unchanged (a) X increases the value of resistance R, (b)
Y decrease the value of resistance S in the set up. How will these changes affect
the position of null point in each case and why ?

OR
30 Q
E WWW F
18]
A F———fi——]
I, 400 % 20 O
H
X D
B 80V
(a) Use Kirchhoff ’s rules, calculate the current in the arm AC of the given
circuit.

(b) On what principle does the meter bridge work ? Why are the metal strips
used in the bridge ?
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