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General Instructions :

Read the following instructions very carefully and follow them :

)
(1)
(iii)
()
(v)
(vr)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into FIVE sections — Section A, B, C, D
and E.

Section A — Question number 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

Section B - Question number 17 to 21 are Very Short Answer type
questions. Each question carries 2 mark.

Section C - Question number 22 to 28 are Short Answer type questions.
Each question carries 3 mark.

Section D : Question number 29 and 30 are Case-Based questions. Each
question carries 4 mark.

Section E - Question number 31 to 33 are Long Answer type questions.
Each question carries 5§ mark.

(viit) There is no overall choice given in the question paper. However, an internal

(ix)
(%)

2155/4/1

choice has been prouvided in few questions in all the Sections except
Section-A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators 1s NOT allowed.
You may use the following values of physical constants wherever necessary :
c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"19C
o = 47 x 107" Tm A1
gy = 8.854 X 1012 C2 N1 m2
1

e = 9% 109 N m2 C2
7t80

Mass of electron (m_) = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 X 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A 16x1=16
1. Two charges + q each are kept ‘2a’ distance apart. A third charge — 2q is
placed midway between them. The potential energy of the system is — 1
2 2
q __6q
@ 8mnega B) 8mnega
_ 7> 9q>
© 8mnega D) 8mega

2. Two identical small conducting balls B; and B, are given —7 pC and + 4

pC charges respectively. They are brought in contact with a third identical
ball B; and then separated. If the final charge on each ball is -2 pC, the

initial charge on B; was 1
4) -2pC B) -3pC
(C) -5pC (D) -15pC

3. The quantum nature of light explains the observations on photoelectric
effect as — 1

(A) there is a minimum frequency of incident radiation below which no
electrons are emitted.

(B) the maximum kinetic energy of photoelectrons depends only on the
frequency of incident radiation.

(C) when the metal surface is illuminated, electrons are ejected from the
surface after sometime.

(D) the photoelectric current is independent of the intensity of incident
radiation.

4.  The radius (r,) of n*h orbit in Bohr model of hydrogen atom varies with n

as 1
@A) r «n ®) 1, o~

n
(®)) rnocn2 (D) rnoci2

n

2155/4/1 5 P.T.O.
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YT g ST
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(C) 10mA (D) 0.1A

8. oo R forelt umer ot A | € 9w I yeTted &1 W@ R Iﬁ@Tr(:%)aSﬁv‘Fﬁ
AR IR B 1 A o T H Heohgl W@ 1 & | I B H Holg Jraehd Foied mfeTiaa
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30°
0 >
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A) V3 B) ——
(A) (B) 7
1
€ 3 D) =
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5. A straight wire is kept horizontally along east-west direction. If a steady
current flows in wire from east to west, the magnetic field at a point above

the wire will point towards 1
(A) East (B) West
(C) North (D) South

6. The magnetic susceptibility for a diamagnetic material is 1
(A) small and negative (B) small and positive
(C) large and negative (D) large and positive

7. A galvanometer of resistance 100 Q is converted into an ammeter of range
(0 — 1 A) using a resistance of 0.1 Q. The ammeter will show full scale

deflection for a current of about 1
(A) 0.1 mA (B) 1mA
(C) 10mA (D) 0.1A

8. A circular loop A of radius R carries a current I. Another circular loop B of

radius r(: %) is placed concentrically in the plane of A. The magnetic

flux linked with loop B is proportional to 1
(A) R B) VR

3
(C) R? (D) R?

9. Figure shows the variation of inductive reactance X; of two ideal

inductors of inductance L; and L,, with angular frequency o. The value of

h 18 1
Ly
XL N
Ly
60° Ll
830° .
0 >
1
A V3 B —=
J3
1
©€) 3 (D) 3
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10. The phase difference between electric field E and magnetic field B in an
electromagnetic wave propagating along z-axis is — 1

(A) zero B) =
T T
C) -— D) —
©) 5 D) 1

- —

11. A coil of N turns is placed in a magnetic field B such that B

9

is perpendicular to the plane of the coil. B changes with time as

B = B, cos (Z—TT‘Et) where T is time period. The magnitude of emf induced

in the coil will be maximum at 1
nT nT

A) S B) 1

©) t=%; D) t=nT

Here,n=1, 2, 3, 4, ...

12. In Balmer series of hydrogen atom, as the wavelength of spectral lines
decreases, they appear 1
(A) equally spaced and equally intense.
(B) further apart and stronger in intensity.
(C) closer together and stronger in intensity.
(D) closer together and weaker in intensity.

Note : For questions number 13 to 16, two statements are given — one

labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer to these questions from the codes (A), (B), (C) and (D) as

given below :

(A) If both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of Assertion (A).

(B) If both Assertion (A) and Reason (R) are true and Reason (R) is not
the correct explanation of Assertion (A).

(C) If Assertion (A) is true and Reason (R) is false.

(D) If both Assertion (A) and Reason (R) are false.

13. Assertion (A) : Electrons are ejected from the surface of zinc when it is
irradiated by yellow light.

Reason (R) : Energy associated with a photon of yellow light is more
than the work function of zinc. 1

2155/4/1 9 P.T.O.
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14.

15.

16.

17.

18.

19.

20.

ANHY (A) : T1gi o fofe gfaig aTd T[uneh g1 T2 p-Yh o AE=TeAhI b foTT
SfeRIer 7Y TUTTeh SROTIcHe BT 2 |
SR (R) : 9137 | 3T AT FUTSTEIT BId & & p-YehR o HLATCTh] § T5HETh

FTSYT STEeh ST B & | 1
ARHYT (A) : T foret FTeteh T goier(= o JTUETE BT 2 A1 35ehT I8 319 18] =T &

39 Teteh o Tt o St g feen Hifade 2 |
RO (R) : 3TIATE T ST <h Fad ATg oideh ol T STEIRITIT BIelT & | 1
ANHY (A) : TN & SHTThIUT 3T Toad T T o1l Ush T T 6 Il & 3T hiS

hTeAl TShst Ica=T Tt 3 | fortt 37 Yoo H I o¢ S1d) 8 3R hiE Tmehicd! he
ITT HA R |

SR (R) : UHT 36 107 § BT &, i1 sAfciehtul 3R forerd shi aitereaai o Sell st

T A 11 § | 1
LCLCERC| 5x2=10
foret p-n GfY TS &1 (1) IWfeles T=ER 3R (1) Twafefyes sEs J gfoy mE
Eifaw | 37 gH1 g 1 1-V stfiremerfoes oft it | 2
fopell W 3R forell 3Tt U1 ol farfir=t fovdl shaet: V, 3RV, % g1 36 TR @i
mw%mgaﬁaﬁama@ﬁwwﬁ%maﬁmu 2
2
SIS TEHTN TehiUT 7T 1 o HHETG hid o TS o Hoteh T NI ST it
2 | 9 38 Tren w1 foneft uresft urem o qouid: garm Smar & @ 9 Jeqor ok i & foh
Torta foptor Ao HeTeh ol Sieh-dleh TIR1 il & | 9 AL ST 31T HTd hIfTT | 2
Fieed VW g1 ferga el % e s1guais P, 3R P, & | 7 M1 %1 dc dieear V H 3oft

T ST a1 T B | ST S HESH gRT UM Y STd SIS | Ife 3 ST bl weH
I ¥ UTed § wifTd o S, a0 3 g SHE ife SUME Hhaf ? 2
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14. Assertion (A) : The temperature coefficient of resistance is positive for
metals and negative for p-type semiconductors.

Reason (R) : The charge carriers in metals are negatively charged,
whereas the majority charge carriers in p-type semiconductors are
positively charged. 1

15. Assertion (A) : When electrons drift in a conductor, it does not mean that
all free electrons in the conductor are moving in the same direction.

Reason (R) : The drift velocity is superposed over large random velocities
of electrons. 1

16. Assertion (A) : In interference and diffraction of light, light energy
reduces in one region producing a dark fringe. It increases in another
region and produces a bright fringe.

Reason (R) : This happens because energy is not conserved in the

phenomena of interference and diffraction. 1
SECTION - B 5x2=10

17. Draw the circuit diagram of a p-n junction diode in (i) forward biasing and
(11) reverse biasing. Also draw its I-V characteristics in the two cases. 2

18. A proton and a-particle are accelerated through different potentials V;
and V, respectively so that they have the same de Broglie wavelengths.

Find & . 2
2

19. A ray of light is incident normally on one face of an equilateral glass
prism of refractive index pu. When the prism is completely immersed in a
transparent medium, it is observed that the emergent ray just grazes the
adjacent face. Find the refractive index of the medium. 2

20. Two electric heaters have power ratings P, and P,, at voltage V. They are

connected in series to a dc source of voltage V. Find the power consumed
by the combination. Will they consume the same power if connected in
parallel across the same source ? 2

2155/4/1 11 P.T.O.
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21.

22.

23.

24.

(a) @ H TN FATER HAUEEHD 1.5 3T ST 40 cm & fopeft i & Mol § S
919 1 gagent fog B (CB = 20 cm) W %E 1 7 | fog P & 8107 %t W 34
JeTslet o Sfcferrs <t wepfer o fRufa wma hifsw |

(b) Torsfl aTTar giayieh & AT FHRISE § ST(HGea 3T T oF o o= 6l gl
1.00 m 2 | AfE 36 GLaRIeh shi LA &HAT 19 7, TI TG IR AN oF hl
IR Gl T ST |

TIg -1 7x 3 =21
(a) iR fergues i ek dorm & e favier hifvu |
(b) o,Pu?3 % forgued oM 3R ,, U235 % forguea-Tull H FAcAlereh q9HdT & | 3fg
UG o,Pu % 1 g Tt Tt o1 fo@ued &1 S, ot fhat ot (MeV #H)
TR Bt 7 T forgve gard 37id 31t 180 MeV # |
fopeft wew 4 forega & 58 wep R femm e & —

—> A
E =10x+4)1

I8l 1 m dUT E 1 N/C H foram man 2 | feran o s/ afterfera shifse, srafer foreft
TSk ST bl o ST 79T &

@ (5 m,0)d (10 m, 0) TH

(i) (5m, 0)d (5 m, 10 m)dH

TSR WIS YR § Feh1oi <17 (0) < |1 TEfara Sehitod ot (N) < fereror i o
& forw o ifere | 3w s gr 3w 59 S st b1 fehrer weha 2, 3% fafw | 5@
TR H ST <1 fHehea Gl o foTg &steh T iR |
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21. (a) An air bubble is trapped at point B (CB = 20 c¢m) in a glass sphere of
radius 40 cm and refractive index 1.5 as shown in figure. Find the
nature and position of the image of the bubble as seen by an observer
at point P. 2

OR

(b) In normal adjustment, for a refracting telescope, the distance
between objective and eye piece lens i1s 1.00 m. If the magnifying
power of the telescope is 19, find the focal length of the objective and

the eyepiece lens. 2
SECTION - C 7x3=21
22. (a) Differentiate between nuclear fission and fusion. 3

239

(b) The fission properties of 3,Pu“>’ are very similar to those of 92U235.

How much energy (in MeV), is released if all the atoms in 1 g of pure
9 4Pu239 undergo fission ? The average energy released per fission is
180 MeV.

23. The electric field in a region is given by
- A
E =(10x+4)1
where x 1s in m and E is in N/C. Calculate the amount of work done in
taking a unit charge from

1) (B m,0)to(10m,0)
(11)) (b m,0)to (5 m, 10 m) 3

24. Draw the graph showing variation of scattered particles detected (N) with
the scattering angle (0) in Geiger-Marsden experiment. Write two
conclusions that you can draw from this graph. Obtain the expression for
the distance of closest approach in this experiment. 3

2155/4/1 13 P.T.O.
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25.

26.

27.

28.

mﬁmﬁﬁ%ﬁWBMﬁmaﬁﬁﬁn
¢ 2R p R i
t[[Mw % 2R
N M ’ G R F

10 cm T3 1 1§ IARR 4191, EE 1.0 A 911 J4T5d 81 @l § x-y 9 H W@ 3 |
3@ T T STTER 3Eft qet H HIE T HuT IR «-3787 6 FAR 20 cm GH W |

formg O T e Frerehia & A B o To1q 3 A o febart 3 fenar fomm o emr werrfire <6t
ST =R, T <A |

forferftaa o yedieh o fore 3u=mT <A ST arelt faregararchiar o o1 I 37t 3T quTee
gt ferfig

() FM dfsat gomor

(i) AT T 1 TEg=A

(i) Ul & Re=me &1 =R

(a) (1) 3T Wehed oI IRATHT 3R 3Rt ST AT faiflaw |
(ii) < e THIE qNATICTRRIS, TSeh! TFaTs |HH [, U ! @@ N, 3R N,
AT BT vy 3R vy, (5ry) &, o S AN Wehed o [T Ssieh Fea
HIT |
COC
(b) <irg graeh Ugre fohre Hed & ? TreehId S Shi HehodHT 1 STANT Hieh IUTF
TG 1 TERIAT ¥ TG Fraehed oh SATEAT SHIFT |
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25. Find the current in branch BM in the network shown : 3
3R 2R R
Ag—AAA- B £ 2 . E
4R 4R 4 R
100 E—— 2R
6F ——
N M H G g F

26. A circular loop of radius 10 cm carrying current of 1.0 A lies in x-y plane.
A long straight wire lies in the same plane parallel to x-axis at a distance
of 20 cm as shown in figure.

Find the direction and value of current that has to be maintained in the
wire so that the net magnetic field at O is zero. 3

27. Name the electromagnetic waves with their wavelength range which are
used for

(1) FM radio broadcast
(11) detection of fracture in bones

(111) treatment of muscular strain 3

28. (a) (1) Define mutual inductance. Write its SI unit. 3

(1) Derive an expression for the mutual inductance of a system of
two long coaxial solenoids of same length /, having turns N, and

N, and of radii r; and r, (> r,).
OR

(b) What are ferromagnetic materials ? Explain ferromagnetism with
the help of suitable diagrams, using the concept of magnetic domain. 3

2155/4/1 15 P.T.O.
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wigs—-Y 2x4=8
A : T HEAT 29 H 30 HH UG T4 7 | = TG 7Y 317288 1 18T Hleh T
% IR GNT |

29. Ge I Si S g ETETh 1 9a foreht 3fera uger i 3767 IET | Hie foRan STt &
qr g 3rugeht refeneres 9 STd 2 | AT an § 3 seleele TR foeR digar A9 e
aTEsh] h! Higdl ¥ Heferd Bidl 8 | 3fd 319gesd & Willd 1 WIS p-Ueh R HAYET n-TJhT
1 TS p-n G H uiafad feram <1 gepar g | fopet p-n gftr & fFmior 4 @ ufsremd
forror 3iR s1vaTe B € | 1 SreaTeTsh SRiTE Uel €9 @ %18 p-n G & T & s @
ol o2 STeT et o TR o fofu ang-geast SeH fohu Sird € | 37 fefvres smafia gm
W HTE p-n HY U 1 el Th & fesn § yenfed B9 o & | 36 01 % shwor feelt
ST 1 ITANT Toreqd &9 H, 378 a0T STUaT 01 a0 STHTG=ITE1 § Jedmadt (ac) eedrsti
%ﬁw‘w%fwz%mm%l 4x1=4
(i) 59 Ge T HTGH THHASh UG % H1Y oA ST 2, a1 STafizes § goel-99 8

SIS FFZI oh! o HA o [oTT IR Sl Bl & THTHT
(A) 0.001eV (B) 0.01eV
(C) 0.72eV D) 1.1eV
(i) Tepdl feu o X forefl refarretes o A5 31T dTEeh 6 @& 2.0 x 1010 cm 3 B |
$HehT HIE TegiSieh 315 TRATIST & foram 7T 7 | 35k uRomHEaEy ged foed
(B1el) o T 8 x 103 cm 3 B T 2 | 39 31ei=Tetes H Solae <1 ohl ST &
A) 2x 1024 m3 (B) 4 x 1023 m3
(C) 1x10%22m3 (D) 5x 1022 m3
(iii) (a) et p-n A & 70 TT
(A) AT BT p-8F T n-8F 1 IR FoTor BT 2 91 Bl T n-8F
p-8 <1 3R fererur g 2 |
(B) Sclae[ 3TN &It THFI o1 81 n-&F 8 p-&1 shl 3R fa&ur Bran 2 |
(C) SFHI T n-&F W p-&F shl TR forTor i1 2 1 Bl 1 p-&1F 9
n-&87 % AR foreor BT 2 |
(D) SFMT 3TR BIcT QFI b1 & p-&1F 8 n-8F 1 3TR foraur 2 2 |
JHAYAT
(iii) (b) TRt p-n Gftr % s THT IO T
(A) oo um g8q q 319dTE 9T g B # |
(B) Torwor um o1 e S1uaTg €T g8 B § |
(C) TorEoT 9T qer ST9aTE 911 SHI & 98d Bidi & |
(D) e umy qen 379aTs G gl g g B B |
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SECTION -D 2x4=8
Note : Questions number 29 to 30 are Case Study based questions. Read
the following paragraph and answer the questions that follow.

29. A pure semiconductor like Ge or Si, when doped with a small amount of
suitable impurity, becomes an extrinsic semiconductor. In thermal
equilibrium, the electron and hole concentration in it are related to the
concentration of intrinsic charge carriers. A p-type or n-type
semiconductor can be converted into a p-n junction by doping it with
suitable 1impurity. Two processes, diffusion and drift take place during
formation of a p-n junction. A semiconductor diode is basically a p-n
junction with metallic contacts provided at the ends for the application of
an external voltage. A p-n junction diode allows currents to pass only in
one direction when it is forward biased. Due to this property, a diode is
widely used to rectify alternating voltages, in half-wave or full wave
configuration. 4x1=4
(1) When Ge is doped with pentavalent impurity, the energy required to

free the weakly bound electron from the dopant is about
(A) 0.001eV (B) 0.01eV
(C) 0.72eV (D) 1.1eV

(11) At a given temperature, the number of intrinsic charge carriers in a

semiconductor is 2.0 x 1019 cm™3. It is doped with pentavalent
impurity atoms. As a result, the number of holes in it becomes

8 x 103 cm™3. The number of electrons in the semiconductor is
A) 2x10**m3 B) 4x10*m3
(C) 1x10%22m3 (D) 5x 1022 m3
(111) (a) During the formation of a p-n junction —
(A) electrons diffuse from p-region into n-region and holes
diffuse from n-region into p-region.
(B) both electrons and holes diffuse from n-region into p-region.

(C) electrons diffuse from n-region into p-region and holes
diffuse from p-region into n-region.

(D) both electrons and holes diffuse from p-region into n-region.
OR
(111) (b) Imitially during the formation of a p-n junction —

(A) diffusion current is large and drift current is small.

(B) diffusion current is small and drift current is large.

(C) both the diffusion and the drift currents are large.

(D) Dboth the diffusion and the drift currents are small.

2155/4/1 17 P.T.O.
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(iv) TEt ac Sieedar V = 0.5 sin (100 =t) aice 1 sR-9R1 § fopeft 31ef qu fewenrd

T Ut q@r fewshrt o o & wafora fopam T 2 | 3ok ol R Fria dieedn

ST shew: BRI
(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. 15 o8 &1 I8 § Tory uHT qnesf Yehtfes e 2t @ ek Gl g81 § A § HH TH
et gHT A1feT | foreht Tehet Tiefa 98 gra e wfafers < fore g3t 61 o foreft <
o Q81 TR Sh{Heh T H hieh Tt oidl o foIg oie g o of| Hert &1 37N 39 Wb g
oH g7 W foRa ST @ | Rt o ot wiehe gft (TueT &fman) <9 o gl g8t ol
Trsanat qen gfqawr & g o9 & ueid & AU WX T war 2 | Tt uered
AT ST fehT MU Jehter AT dlTeed WX fAsfT ST B | <1ET ohT SIS Sfed &Hal
I 3T & TG 3T AR 51 1 9T i T BAR TEEaT Hial 2 | 4x1=4

(i) 20 cm HRRH Gl 1 HIE TAAT JTER] TE 15 cm BIHE Gl % Tt FAE <F
o TP H AH1E T © | 39 WIS ohl &l & —

-5 -5
4 3
(©) 3 D (D) 3 D

(ii) Torell 3T < & §1 BT sl Shal Brsn R 311 2R 2 | 3fg 58 o8 1 Bk gl
(gja%,zﬁﬁaasmwm%;

A) B)

©)
(i) Torel Ao o %1 BIRE gt

(A) I H G WEE S B |

(B) 3mufad YepTr 1 q@Teed Tt BH W e ST R |

(C) 3 IST <hI Tshal F3saT § St BH T §g T 2 |

(D) &I 37eT % Tfee S Hoaw Wi § h1e W W e A B |

D)

D|w W] o
U3 Wk
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(iv) An ac voltage V = 0.5 sin (100 =t) volt is applied, in turn, across a
half-wave rectifier and a full-wave rectifier. The frequency of the
output voltage across them respectively will be

(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. A lens is a transparent optical medium bounded by two surfaces; at least
one of which should be spherical. Applying the formula of image formation
by a single spherical surface successively at the two surfaces of a thin
lens, a formula known as lens maker’s formula and hence the basic lens
formula can be obtained. The focal length (or power) of a lens depends on
the radii of its surfaces and the refractive index of its material with
respect to the surrounding medium. The refractive index of a material
depends on the wavelength of light used. Combination of lenses helps us
to obtain diverging or converging lenses of desired power and
magnification. 4x1=4

(1) A thin converging lens of focal length 20 cm and a thin diverging lens
of focal length 15 c¢m are placed coaxially in contact. The power of the
combination is

-5 -5
A) e D (B) Y D
4 3
©) 3 D D) 3 D

(11) The radii of curvature of two surfaces of a convex lens are R and 2R.
If the focal length of this lens is (g) R, the refractive index of the
material of the lens is :

(A) B)

©) (D)

DO w| o
O3 Wk

(111) The focal length of an equiconvex lens
(A) 1increases when the lens is dipped in water.
(B) increases when the wavelength of incident light decreases.
(C) increases with decrease in radius of curvature of its surface.

(D) decreases when the lens is cut into two identical parts along its
principal axis.

2155/4/1 19 P.T.O.
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(iv) (a) 3@ H UMY IFAR 10 cm HHH Gl T g I el oiF L 3R 15 em
HIehH gl T 15 FTaaet qUuT M Th-gal H 40 cm %1 gl R awie fRuq & |
& 3181 § U g ThT Jral oiF TR 3T hidl & | i gfdfers od
% HIU&T el 3TN Fehat gl T & ?

L

M

k——40 cm —]
(A) 10 cm, &9 & SRff 3R (B) 10 cm, &9 & SR AR

(C) 20 cm, &9 & aRff 3R (D) 20 cm, &9 % SR AR
HAgaT

(iv) (b) 16 cm I8 gl  fohell ITCT o L, T eh1g YehTl G, S 18 o H&H 31&
o HHHN 2, I HLIET & | 78 L, o T8 I3 3777 39 o L, feeht
®EE gl 12 cm B, 40 cm g0 W @ @ | 3ifaw wftfera & wepfa ik o™
L2ﬁ3ﬁtﬁ"'ﬁmz
(A) dTEdfesh, 24 cm (B) AW, 12 cm
(C) dT&dfesh, 32 cm (D) AMET, 18 cm

Qg -8 3x5=15
31. (a) () T aa1 gdur g femeht fomw o1 wfafers s91 ev & foru fomeor s
e 3R 398 ot geiehtor I shifere |
(i) SeRTSwER =T o 3Tfrgeas 3R IR ofd (IfepT) GHT % forw sgaes o
T ST T TS ST & ?
(iii) Tereft TR qamet g foreft o7 forear o a1raei 200 % | feRT 31 wiewd gt 2
cm & A1 3w fdferd 3 W ST & | JMHgeah g 3= TaeH A
i | 5
YT
(b) () T aumm 31 freh foptor o offe fasies it |
(i) T fagra fRaT qen Suge 3TRE 1 SR Shich TXEH oh AT ST T
IR |
(iii) = < Tgferd T o ffer S, 3R S, & 9 1 gt 3 mm 8 U1 v
ot A gl 1.0 m & | I8 Weror forarm T 2 fob =ihefl =mehictt fihest goll shred
551 9 5 mm 1 gl W E | 3TN FohU ST Tt FhT hl WA F@H | 5
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(iv) (a) A thin convex lens L of focal length 10 cm and a concave mirror
M of focal length 15 cm are placed coaxially 40 cm apart as
shown in figure. A beam of light coming parallel to the principal
axis 1s incident on the lens. The final image will be formed at a

distance of
L M

k——40 cm —]
(A) 10 cm, left of lens (B) 10 cm, right of lens
(C) 20 cm, left of lens (D) 20 cm, right of lens
OR

(b) A beam of light coming parallel to the principal axis of a convex
lens L, of focal length 16 cm is incident on it. Another convex

lens L, of focal length 12 cm is placed coaxially at a distance 40
cm from L;. The nature and distance of the final image from L,

will be
(A) real, 24 cm (B) wvirtual, 12 cm
(C) real, 32 cm (D) wvirtual, 18 cm

SECTION - E 3x5=15

31. (a) (1) Draw a ray diagram for the formation of the image of an object
by a convex mirror. Hence, obtain the mirror equation.

(11) Why are multi-component lenses used for both the objective and
the eyepiece in optical instruments ?

(i11) The magnification of a small object produced by a compound
microscope 1s 200. The focal length of the eyepiece is 2 cm and
the final image is formed at infinity. Find the magnification
produced by the objective. 5

OR
(b) (1) Differentiate between a wavefront and a ray.

(1) State Huygen’s principle and verify laws of reflection using
suitable diagram.

@(iii)) In Young’s double slit experiment, the slits S; and S, are 3 mm

apart and the screen is placed 1.0 m away from the slits. It is
observed that the fourth bright fringe is at a distance of 5 mm
from the second dark fringe. Find the wavelength of light used. 5
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32. (a)

(b)

33. (a)

(b)

2155/4/1

@

(i1)

®

(i1)

(1)
(i)
(iii)

@
(i1)

TeReht THT=R dfgent GUTG TERhl aTgehist & ST gehd d a9 Igehist 1
AR A &, <hl qfgehiaT o s Wagdis ‘K’ 3R AICTE ‘31 IS Teeh! Wi
TR | 39 G Shi 4T % foTe stk e hifT |

a1 faft= enfiaat o genfE 6 ager (1) 2of 7 39R o (2) 9w 3 foelt 100 V
% dc Ed § TANTA BRI TR 7 | AfE 37 QFT SRl § SAHT § |id el el
A 40 md 3R 250 mdJ &, AT S e <hl e 3ird shifsie |

JAYAT
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et o T fopeft formg X o ME = % n ¥ SR Bl | T8l et
0
% 3T T T ¢ |
Tereft e o forea QSIE %1 39 TehR o fohalT T B
—>
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32. (a)

(b)

33. (a)

(b)

2155/4/1

@

(11)

®

(i1)

A dielectric slab of dielectric constant ‘K° and thickness ‘t’ is
inserted between plates of a parallel plate capacitor of plate
separation d and plate area A. Obtain an expression for its
capacitance.

Two capacitors of different capacitances are connected first (1) in
series and then (2) in parallel across a dc source of 100 V. If the
total energy stored in the combination in the two cases are 40 mdJ
and 250 md respectivel% If{ind the capacitance of the capacitors.

Using Gauss’s law, show that the electric field E at a point due to
a uniformly charged infinite plane sheet is given by E = % n
where symbols have their usual meanings.

Electric field E in a region is given by

E = (5x2 + 2)?

where E 1s in N/C and x is in meters.

A cube of side 10 cmyis placed in the region as shown in figure.
ny

ﬁ
E

o
s 4

Z
Calculate (1) the electric flux through the cube, and (2) the net
charge enclosed by the cube.

®

(i1)
(111)
®
(i1)

Mention the factors on which the resonant frequency of a series
LCR circuit depends. Plot a graph showing variation of
impedance of a series LCR circuit with the frequency of the
applied a.c. source.
With the help of a suitable diagram, explain the working of a
step-up transformer.
Write two causes of energy loss in a real transformer.

OR
With the help of a diagram, briefly explain the construction and
working of ac generator.
An electron is revolving around a proton in an orbit of radius r with
a speed v. Obtain expression for magnetic moment associated with
the electron.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT PHYSICS (CODE 55/4/1)

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is
requested that before starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any
magazine and printing in News Paper/Website etc may invite action under various rules of
the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be
strictly adhered to and religiously followed. However, while evaluating, answers which are
based on latest information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In class-X, while evaluating
two competency-based questions, please try to understand given answer and even if reply is
not from marking scheme but correct competency is enumerated by the candidate, due
marks should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on
the first day, to ensure that evaluation has been carried out as per the instructions given in the
Marking Scheme. If there is any variation, the same should be zero after delibration and
discussion. The remaining answer books meant for evaluation shall be given only after ensuring
that there is no significant variation in the marking of individual evaluators.

Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X” be marked.
Evaluators will not put right (v )while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
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encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks should
be retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11

A full scale of marks 0to 70__ (example O to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every
day and evaluate 20 answer books per day in main subjects and 25 answer books per day in other
subjects (Details are given in Spot Guidelines).This is in view of the reduced syllabus and number
of questions in question paper.

13

Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0)Marks.

15

Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the

instructions be followed meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for Spot
Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME : PHYSICS (042)

Code : 55/04/01

Q.NO VALUE POINTS/EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION - A
1 -702 1 1
(o) M
8me,a
2 (B) -3pC 1 1
3 (A) Thereis a minimum frequency of incident radiation below which no electrons | 1 1
are emitted.
4 (C) ran’ 1 1
5 (C) North 1 1
6 (A) Small and negative. 1 1
7 (B) 1mA 1 1
8 (A)R 1 1
9 1 1 1
D =
(D) 3
10 (A) Zero 1 1
11 No option is correct, award 1 mark. 1 1
12 ( D) Closer together and weaker in intensity. 1 1
13 ( D) Both Assertion (A) and Reason ( R) are false. 1 1
14 ( B) Both assertion (A) and Reason (R) are true and Reason (R )is not the correct 1 1
explanation of Assertion(A).
15 ( A) Both assertion (A) and Reason (R ) are true and Reason (R ) is the correct 1 1
explanation of Assertion(A).
16 (C) Assertion ('A) is true and Reason ( R) is false. 1 1
SECTION-B
17
Drawing of circuit diagram of p-n junction diode
(i) Forward bias %
(i) Reverse bias %
I-V charcteristics in forward and reverse bias %+ %
I) @‘ﬁull meLber(V]
B Vs
1] n
~
Mllli-lm:ni'llgﬁ
[Tl
M I Switch
AL
(&l
faltrmeter(V
@‘- LrnelerV]
Pt
P on
,
MIE'FHIH!ILJHI'I!I'SE 15
[T
| | Switch
Ny
(15}
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-V characteristics in forward and reverse bias

I {imA)

Forward bias
Yot Y
ViV)
Reverse bias (
IuA)
18 v
Finding —- 2
£
De Broglie wavelength of a proton
= h __h Y
TJ2ma,V, 2mev,
De Broglie wavelength of an a particle
4 = h _ h A
CoJ2maV,  J2(4m)(2e)V,
A, =2,
h h
J2meV, /16meV, Ys
ﬁ =8
V, Y
19 - - :
Finding refractive index of the medium 2

From snell’s law, p.sini =p_.sinr
w.sin60° = p_.sin90°

_ B
T b

Yo

Ya

Ya

Ya
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Alternatively
1

~sinC

w1

w, sin60°
3

Hm —7P~

Yo

Y2

20

Finding power consumed by two electric heaters in series combination
Writing answer for parallel combination

1%
Yo

2 2
=Y g g oY
P P

2
F%eﬁes ::'}{__
R

eq

senes - £¥7 4%7
PP

1 1

P

series

N
F)

N0 |

No

Y2

Yo

Yo

Ya

21

(a)

Finding nature and position of image 2

Using refraction formula at spherical surface from denser to rarer medium
n, = refractive index of rarer medium

n, = refractive index of denser medium
n _n, _n-n

v (-20) (-40)
v=-16cm
Nature of image is virtual.
OR

(b) Finding the focal lengths of the objective and eyepiece

Distance between objective and eyepiece
fo+fe=2100m = 100 cm
Magnifying power

I =22 =19

Yo

Ya

Yo
Yo

Ya

Y2
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On solving
fo=9cm = 0.95m
fe=5cm = 0.05m

Yo
Yo

SECTION-C

22

(a) Difference between nuclear fission and fusion @
(b) Calculating energy released in fission 2

(@) In nuclear fission , a heavy nucleus splits into two or more lighter nuclei and
energy is released.
In nuclear fusion, lighter nuclei combine together a form a heavy nucleus and
larger amount of energy is released.

(b) Number of atoms in 1 g of ,,Pu®®

_ 6.023x10%
-~ 239
= 2.5x10%
Energy released in fission of 1 g of ,, Pu®,
E =180MeVx2.5x10*

E =4.5x10”° MeV

Yo

Yo

23

Calculating work done in taking a unit charge from
(i) (5m, 0)to (10m, 0) 2
(i) (5m,0)to (5m, 10m) 1

()
AVZ—'f2 E dx

X1

1 10x? o
AV = -j(10x+4)dx = { > +4x}
5 5

= -395 V
W = gAV=-395x1
= -395 J

(ii)
AV=-I Edx

5
AV = -j(10x+4)dx =0
5

W =QqAV =0

Alternatively
If a student writes, displacement is perpendicular to electric field then

AV =0
W =q.AV =0
Award full credit for part (ii)

Yo

Ya

Yo
Yo

Yo

Yo

Yo
Yo
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Drawing graph showing variation of scattered particles detected(N) with

scattering angle(&) 1
Two conclusions 1
Obtaining expression for the distance of closest approach 1

MNumber of scatlered particles detected

— e —|-» l
0
Scattering angle @ {in degree)
Two conclusions Y,
(i) Most of an atom is empty space.
(i) Almost entire mass and entire positive charge is concentrated in a very small
region called nucleus. 1
At distance of closest approach
E, =E; Yo
_ 1 (Ze).(2e)
dne, d
_ 1 (2Z¢?) 1y
4ne, K
25
Finding the current in the branch BM in the network. 3
Finding equivalent resistance across CH , R, =2R Yo
Equivalent circuit diagram '
P, .. B, €
T ¥1; ¥ Yo
AN I I-_ rl
—a—s
(0BT 4R 2R
&EE

In closed loop ABMNA
BIR-4LR+16E=0 oo, (1) 2

In closed loop BCHMB
2R(I-1) -6E+4LR=0 ... (2) Y




On solving equations (1) and (2)

25E

' 13R

26

Finding value of current in a long straight wire 2Y,

Finding direction of current in a long straight wire Yo

Magnetic field due to circular current loop at its centre O.

- Holy

Yoor

_ ¥l

T 2x0.1

=3, T
The magnetic field B, is perpendicular to plane of loop and directed inwards.
Magnetic field due to long current carrying straight wire at O.

82 l"LOIZ

2nr
_ Bl

,= —02
21x0.2
For net magnetic field at O to be zero, B, should be equal and opposite to B,.
_ Boly
Sp. = ~92
Ho 0.4xn
I, =2n A
=6.28 A
Direction of current in the straight wire is along +ve x axis.

Alternatively
Net magnetic field at O is zero.

B
Holy — Mol

2r, 2nr,
Hox1 _ bl
2x0.1  2mx0.2
I, =2 A
=6.28 A
Direction of current is along + x-axis.

loop = Bwire

Yo

Y2

Y2

Y2
Y2

Yo

Yo

Yo
Yo

Ya

27

Naming the electromagnetic waves 1%
Writing range of electromagnetic waves 1%

Electromagnetic waves wavelength range

(i) Radio waves >0.1m
(i) X-rays 1nm — 10° nm

(iii) Infrared waves 1mm-700nm

Yo+ Y2

Yo+ Y2

Yot Yo
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(@) (i) Defining mutual inductance Y2

Sl unit of mutual inductance Yo
(i) Deriving expression for mutual inductance 2

(1) Mutual inductance between two coils is defined as the magnetic flux associated
with a coil when unit current flows through neighbouring coil.

Alternatively
Mutual inductance between two coils is defined as the magnitude of induced

emf in a coil when the rate of change of current in neighbouring coil is unity.

Sl unit of mutual inductance is henry(H).

(i)

N
i\ \‘\;\‘\.'

N, turns

N, turns

When current I, flows in outer solenoid, the resulting flux linkage with inner
solenoid.
Nl¢l = NlBZAl

N.I
N, = Nl(%)nﬁz

HoNiN, 71’1,

N4 = I— ........................... (1)
Ng =MLl 2)
From equations (1) and (2)
M, = onl\llll\IzTcrl2
OR
(b) Defining ferromagnetic materials 1
Explanation of ferromagnetism with diagram 2

Ferromagnetic substances are those which get strongly magnetised when placed in an
external magnetic field.

Yo

Yo

Yo

Yo

Yo

Yo

Yot Yo
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In absence of external magnetic field, domains are randomly oriented and it exhibits

weak magnetisation. Yo
In the presence of external magnetic field domains orient themselves in the direction
of magnetic field and it exhibits strong magnetisation. Yo
SECTION-D
29
(i) (B) 0.01eVv 1
(i) (D) 5x10% m?® 1
(iii) (@) (C) Electrons diffuse from n-region into p-region and holes diffuse 1
from p-region to n-region.
OR
(b) (A) Diffusion current is large and drift current is small.
(iv) (D) 50Hz, 100 Hz. 1
30 . -5
@ B 3 D 1
. 3
(i) (C) > 1
(iii))  (A) increases when a lens is dipped in water. i
(iv) (a) (B)10cm, right from lens.
OR
(b) (A) real,24cm
SECTION - E
31
a) 1) Drawing of ray diagram 1
Obtaining mirror equation 2
i) Reason for using multi-component lenses 1
iii) Finding magnification produced by the objective 1
) M
A l

T R -

For paraxial rays MP can be considered to be a straight line perpendicular to CP,
Therefore right angled triangles AB'F and MPF are similar

BA _ BF
PM  FP

o BA _BF pM=AB) 0 (1)
BA  FP

Since £ APB= /£ APB' , the right angled triangles APB and ABP are also
similar

Ya
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Therefore , BA _BP — )
BA

BP
Comparing eq (1) and (2), we get
BF _ BP
FP BP

PF-PB'_BP

FP  BP
Using sign convention
PF=f PB'=+v , PB=-u

: 1
onsolving —+-==

i) To improve image quality by minimizing various optical aberrations in lenses.

i) Magnification produced by compound microscope
m=m_, xm,

m _m
m=—=—-
" m. |D
fe

200 _
m, —g =16
2
OR

(b) i) Difference between a wavefront and a ray 1

ii) Statement of Huygens’ principle 1
Verification of the law of reflection 1%

iii) Finding wavelength of light 1%

1) Wavefront is a surface of constant phase.
Alternatively Locus of points, which oscillate in phase
Ray - The straight line path along which light travels (or energy propagates).
Alternatively — Ray is normal to wave front.

ii) Huygens’ Principle Each point of the wave front is the source of secondary
disturbance and the wavelets emanating from the points spread out in all
directions with speed of wave. The wavelets emanating from wave front are
usually referred to as secondary wavelets. A common tangent to all these spheres
gives the new position of the wave front at a later time.

Incident
wavelronl

Rellecied
wavelront

M

Triangles EAC and BAC are congruent therefore Zi=/r

Y2

Yo

Yo

Yo

Y2

Ya

Ya

Yo
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iii)  Position of 4™ bright fringe
_ DA
X4(bright) =4 T
Position of 2" dark fringe
3D\
XZ(dark) _E F
X4 (bright) ~ X 2(dark) =5mm

%_ED_x:5x1o-3
d 2d

A=6x10° m

4

Y2

Yo

Yo

32

(i) Obtaining expression for capacitance
(i) Finding capacitance of capacitors

a) (i)

Electric field in air between plates

E,=—

€y
Electric field inside the dielectric
o
g, K
Potential difference between the plates
V=E,(d-t) +Et

= £|:d-t+ i:|
€, K

v=_4 {d-t+ i}
€y K

E =

Capacitance
c=31

Vv
Ag,

d-t+ Al
K

C=

Ag,
d-t(l-lj
K

ii) Total energy stored in series combination

C=

2\ C,+C,
Energy stored in parallel combination

%(cl +C, ) VZ=250%10° J....oooorieriinee,

l(ﬁjvz = 4OX10 Jeomooeoeooeoo

¥ ¥ ¥ F + +

Substituting value of V=100 V in eq (1) and (2) , on solving

C,=4x10"°F or 40 puF
C,=1x10°F or10uF

Y2

Y2

Yo

Ya

Yo

Yo

Yo

Yo

Yo
Yo
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OR

Surface
z  charge density
N

gSE.dg = LE.d§+ LE.d§

=2EA
From Gauss’s law
PE.ds = a
&
2EA _0A
&
£ - O
2¢,

Vectorially E =—#
€y

Electric field is normally outward of the sheet.

(ii)
(1) Electric flux through the cube
¢ = ¢|_ + ¢R

p=[ E .ds+ [ E,ds

2x100x10™* +[5x (10x107%)? +2]x100x10™*
¢ =5x10"* Nm’C™*

b)
1) Showing electric field at a point due to a uniformly
charged infinite plane sheet 3
ii) Calculating (1) electric flux through the cube 1
(2) charge enclosed by cube 1
(i)

Y2

Yo

Ya

Ya

Ya

Ya
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()

j_ o
&
Uen = 9
=5x10"x8.85x107"
=4.43x107°C

Yo

Yo

33

(a)

(i) Factors on which the resonant frequency of a series LCR circuit depends 1
Plotting of graph 1
(ii) Diagram of a transformer 1
Working of a step-up transformer 1
(iii) Two causes of energy loss in a real transformer 1

(i) Inductance
Capacitance
Alternatively
1

V =
* onLC

(i)

solt iron-core

Advrnag
& Lepuooag @

Working - when an alternating voltage is applied to the primary, the resulting
current produces an alternating magnetic flux which links the secondary and induces
an emfin it.
(iii) Causes of energy loss (any two)

(1) Flux leakage

(2) Resistance of the windings

(3) Hysteresis

(4) Eddy currents

OR

(b)

(i) Diagram of ac generator 1
Brief explanation of construction and working of ac generator 2
(ii) Obtaining expression of magnetic moment associated with revolving
electron 2

Yo
Yo

Yo+ Yo
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(i)

Axle

S

e —— o

Alternating emf

Slip
rings

Carbon
hrushes

Construction — It consists of a coil placed in a magnetic field. The coil is mounted
on a rotor shaft. The ends of the coil are connected to an external circuit by means of
slip rings and brushes.

Alternatively

If a student draws only a labeled diagram of ac generator give 2 marks for
construction and diagram.

Working — The coil is rotated in the uniform magnetic field by some external means.

The rotation of the coil causes the magnetic flux through it to change, so an emf is
induced in the coil.

Alternatively
If a student derives e =¢,sinwt give one mark for working.

(i1) The equivalent current

q_ e _ev
t 2mr 2nmr
v
Mangetic moment of revolving electron
m= 1A
ev
=— xmur’
2nr
1
= —evr

Yo

Ya

Ya

Ya
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