[Serles 6ZXWY/6] oy (SET ~ 2]
Roll No. Q.P. Code 55/ 6/ 2

I=] U9-9F hIS

qlierell TR0 IS T IT-YRAH h
TG-98 T e ford |

{
l
| oo
) 7
{
)
{
)
{
|

Candidates must write the Q.P. Code
on the title page of the answer-book.

wiferer fo (Fgivaer)

MUY~ pervsrcs crneory)  [MIMIMUMIIN

faerffea ga - 8 gv2 fehaq 3% : 70

Time allowed : 3 hours Maximum Marks : 70

Tie / NOTE #

(D

FYAT AT H A oh T TA-TA A AT I 31 5 |
Please check that this question paper contains 31 printed pages.

(IT)

-0 H 3T 8T sht HI I T w90 g Rl wlierefl ST-qikasht % 9998 W
g |

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

(III)

FUAT A L A o 0 T H 33 T € |
Please check that this question paper contains 33 questions.

(IV)

HUAT I hT I FTCAT I A A Uged, IT-deht § TAT TAT W I¥7 T
THATh v o1 |

Please write down the Serial Number of the question in the
answer-book at the given place before attempting it.

(V)

T YU T Ued & foAC 15 e o1 v feam mm R | ww-us @6 foaor qatg |
10.15 SToF T STQATT | 10,15 59 & 10.30 59 o el Sheret -0 bl gt 31T
TH AT o S F IT-YRhT T IS L AL fo@iT |

15 minute time has been allotted to read this question paper. The
question paper will be distributed at 10.15 a.m. From 10.15 a.m. to
10.30 a.m., the candidates will read the question paper only and will not
write any answer on the answer-book during this period.

I 55/6/2

Page 1 of 31 P.T.O. I

T . " . T . T . " i



S #
[=

AT 3397

AFTTREd 73T &1 SATYe TigT SN 37T TTerT HIog :

()  FEYH-GTH 33T 8 | At v HAAE € |

(i) FIEYH-YT I @S | [A91fSId 8 — @Ue &, @, T, 905G T |

(iii) TV & T I GEIT 1€ 16 TF Tglahed1d THR & T 8 | Tieh T 1 AF F 2 |

(lv) @Y T I G 17 9 21 7% 37fd TY-ITNT THR & 97 8 | A% T3 2 371
gl

(v)  @US I YT GEAT 22 G 28 TF G-I TR & T 3 | TF T 3 3] F13 |
(vi) @UZ T H I GEIT 29 T 30 G HETTT-STENT T & | Tk G974 4 bl F1 8 |
(vii) W@UE T T I GCIT 31 G 33 T SH-IT0T Toh & Y9 & | Ik G974 5 bl #1 8 |

(viii) S¥9-97 H §HY a%eq el fa91 771 @ | FEf, @us % & HAfaRw =1 Gusl % Fo Yo 4
371N fasheq &1 =7 a1 T 8 |

(ix) &I T To QIS TUEIorT & 1078 T 377 997 & |
(x)  FeFA F ITIF FATE |
STET STv B, 7Y (AEfeRad sifaes (Haares! & HI1 7 39T F GHd 8 -
c=3x108 m/s
h =663 x 10734 Js
e=16x10"2C
Ko = 47 X 107" Tm AL

gp = 8-854 x 10712 02 N1 2

1

41t80

=9x10° Nm? C2

SAFE T 59 (m,) = 9-1 X 10731 kg
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General Instructions :

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iit) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

(iv) In Section B - Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi) In Section D - Questions no. 29 and 30 are case study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

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

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h = 6-63 x 1034 Js
e=16x10719C
o =4mx 107 Tm A™?
g9 = 8:854x 10712 C2 NI m2

1

47‘580

=9x 109N m? C2

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

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

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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(A) Y
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SECTION A
1. A wire of resistance R, connected to an ideal battery consumes a power P.

If the wire is gradually stretched to double its initial length, and
connected across the same battery, the power consumed will be :

P
(A) 1

P
(B) ry
C P
(D) 2P

2. A vertically held bar magnet is dropped along the axis of a copper ring
having a cut as shown in the diagram. The acceleration of the falling

magnet is :

S

(A)  zero (B) lessthang
< g (D) greaterthang
3. A straight conductor is carrying a current of 2 A in +x direction along it.

9
A uniform magnetic field B = (O~63\ + 0-812) T is switched on, in the

region. The force acting on 10 cm length of the conductor is :
A (012j-016k)N (B) (=016 +012k)N
C) (=012 +016k)N D) (016) —0-12k)N
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(A) 10V B) 12V

(C) 14V (D) 16V

FNE T 3R G -0 TR I V¥ Pl T e 89 B # 36 e

B FIERE VL B | a9 3 it 1 st 1 st @

1
A 2 (B) 5
1 4

(®) (D)

T HATHEE, AT IS8 Tedeh shi drera I §, ToRet TXg OX SATTehoT e IeawT ahid & |

TS IR YT ShT e AT ®
A I3 B I

[N

©) 21, (D) 4l

AfE n wfcrRrersh, fSE e 1 7 R 7, % 20f e 377 aTeel SRS o o Tfaig
1 HH A Rg TR, 8, @ (Rg— Ry) FTHMAR :

2 2

(A) n ;1 R (B) (n2+1]R
n n“ -1
2 2

©) n“ -1 R D) (n +21)R
n n

foret freamiHier =1 T afex & srftex § uiafda forar ST gehar & 3&ss a1y
frefrRad st g ot

(A) &l 7 o Wi (B)  #oft & 3= e
(C) Ut oy wfoer (D) U ¥ 3= Wfody
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4. An ac source is connected to a resistor and an inductor in series. The
voltage across the resistor and inductor are 8 V and 6 V respectively. The

voltage of the source is :

A 10V B 12V
C) 14V (D) 16V
5. A proton and an a-particle enter with the same velocity ¥ in a uniform

- —
magnetic field B such that v 1 B. The ratio of the radii of their paths is :

1
A 2 B —
(A) (B) 2
1
< - (D) 4
6. Two coherent waves, each of intensity I, produce interference pattern on

a screen. The average intensity of light on the screen is :

(A)  zero B) I
©) 2l (D) 4l
7. If Rg and R, are the equivalent resistances of n resistors, each of value R,
in series and parallel combinations respectively, then the value of
(Rs—Rp)is:
2 2
@ |2 R ® |2tk
n n“-1
2 2
©) n —IJR D) (n +21) R
n n
8. A galvanometer can be converted into an ammeter of desired range by
connecting a :
(A) small resistance in series (B) large resistance in series
(C)  small resistance in parallel (D) large resistance in parallel
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9.  fordll iSrer # WIS SR W, NI 3 =g oI =g I =g & ofi= e
o A Fyp, B AXF,, 8 166 :

PP’
(A)  Fpp>Fp>Fop
(B)  Fpn>Fon>Fpp
(C)  Fpp>Fpp>Fpy

(D) Fpp =Tpn = Fin

10. 5 eV 3ot 8 TiaH fordt soee & Gelg < el ailesd §

(A) 075 nm B) 12nm
(C) 24nm (D) 0-55nm

11. Rl e Srarehier & 8 TIf s 3 foTe Tare ohig ikt warel <1 gohe -
(A) &7 % FfeeT T e &
(B) & o foradia ifr sheam &
(C) & o TIFaITd T el &
(D) ot +ft srbre <t wifer &t e &

12.  3MER6:0 x 101* Hz % forel w1 o1 §a (kg m/s H) BT e :
(A) 663 x107%
(B) 1.326x 10727
(C) 2652 x 10726
(D) 3978 x 10724
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9. Inside a nucleus, the nuclear forces between proton and proton, proton
and neutron, neutron and neutron are Fy, F,, and F,, respectively.

Then :
(A) Fpp > Fpn >F,

pp’

B)  Fpn>Fun>Fpp
(C)  Fun>Fpp>Fpy

(D) Fpp=Fpu=Fp,

10. The de Broglie wavelength associated with an electron moving with
energy 5 eV is:

(A 075 nm (B) 1-2 nm
C) 24nm (D) 0-55nm

11. A piece of a diamagnetic material, free to move when placed in a uniform
magnetic field :

(A) moves along the field
(B)  moves opposite to the field
(C)  moves perpendicular to the field

(D) does not move at all

12. The momentum (in kg m/s) of a photon of frequency 6-0 x 10™ Hz is :
(A)  663x107%°
(B) 1326 x 1072
(C) 2652 x 1072

(D) 3.978 x 10724
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14.

15.

16.
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I (R) :

fRT (R) :

FT (R) :

P (R) :
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Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Both Assertion (A) and Reason (R) are false.
13. Assertion (A) : A hole is an apparent free particle with effective positive
electronic charge.
Reason (R): A hole is not necessarily a vacancy left behind by an
electron in the valence band.
14. Assertion (A) : In a reflecting telescope, the image does not have
chromatic aberration.
Reason (R): Chromatic aberration occurs only due to refraction of light
through an optical medium.
15. Assertion (A) : The binding energy per nucleon is practically constant for
mass number in the range (30 < A < 170).
Reason (R):  Nuclear forces between the nucleons for mass numbers in
the range (30 < A < 170) are not short-range.
16. Assertion (A) : X-rays are produced when slow moving electrons are
stopped by a metal target of high atomic number.
Reason (R): X-rays consist of low-energy photons.
I 55/6/2 Page 11 of 31 P.T.O. I



17.

18.

19.

20.

21.

Qs &g

331, 9 (emf) E TUT AT Tlre r o fohelt a1 & I3 amer gitardt giaid R
AT & | O GRT AT T 1 31 e AR 6 ohl ZfieT aifeear V 7 formor &6t
g9 & fou ame difue | smen fifve % 3@ 7% @ a1 &1 f5an 99 (emf) IR
3TTafeh Tferier for TR T fokarT ST TehaT 2 |

Rl n-TeR & 3TeaTere o el 19 W SAdEH-foer TS Uah Had Tishar & | {5 oft
O ST HigdT Had &t ek aigar & 31 Jidt 8 | =men Shifsy |

500 nm qTeed 3T 5 mwmﬁﬁa:raﬁ%émgﬁr%mﬁg%a 1 mm? Wéﬂﬂ?
QU 65 & STRICTFIE ZohUaT & | I8 56 § aTud Sffered aidT & | sk I gi fig
T SARTYT o1t J1d HIfT |

s TerTeT fortor fs| i A o Torell S50 ABC & %elsh AB WX 3190 LT @ 31T
etk AC ¥ Tl 31T 2 | 78 s fomrer hior & W =gaw forerer ot feerfa & srarfera
2 | Teteh AB T () ST 10T OT (i) ST ShIvT T ShITY |

() ok ToTert s & ud o ferelt forg o dfterar e shifou, fore o safereraor sheclt
an, S g i et I 8, o st g9 (i) %,Hm(ii) % 2

arera

(@) S3harl BISAT 30 cm 3R TUSTHIE 1-5 % i § 4 fReT 3T Ml I8 &
"I 12 cm G TS Tofeg Srehrer A fbord @ | s ated Ticifeest 2l Sepfd ST
Terfer rer shifSTT |
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17.

18.

19.

20.

21.

SECTION B

A cell of emf E and internal resistance r is connected to an external
variable resistance R. Plot a graph showing the variation of terminal
voltage V of the cell as a function of current I, supplied by the cell.
Explain how the emf of the cell and its internal resistance can be found

from it.

In an n-type semiconductor electron-hole combination is a continuous
process at room temperature. Yet the electron concentration is always

greater than the hole concentration in it. Explain.

A laser beam of wavelength 500 nm and power 5 mW strikes normally on
a perfectly reflecting surface of area 1 mm? of a body. It rebounds back

from the surface. Find the force exerted by the laser beam on the body.

A ray of light is incident on face AB of a prism ABC with angle of prism A
and emerges out from face AC. The prism is set in the position of
minimum deviation with angle of deviation §. Find (i) the angle of

incidence and (ii) the angle of refraction on face AB.

(a)  Find the intensity at a point on the screen in Young’s double slit
experiment, at which the interfering waves of intensity I, each,

have a path difference of (i) %, and (ii) %
OR

(b) A point source of light in air is kept at a distance of 12 cm in front
of a convex spherical surface of glass of refractive index 1-5 and
radius of curvature 30 cm. Find the nature and position of the

image formed.
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24. IS ToHTRT ToT0T fopelt HHT=aR T3l ATl Hiers d sht fopet shi=r sht afgept o ahior i W
JTIAT HIAT & ST RIT ¢ W ufgent & fiax sTafdd & St 2 | 39 for o1 ufgar &
forlfa 8 ek o1 T quTi o ot fomor st Efife | 36w fehtor o unféen foreemas
o fore =isren yrea shifre | foper Rearfar & e fereermam e g 2

25.  HET § MSTR-ATEHST ShI0 START 3T G0 HITST | TEhIU SHIvT 6 ETe S Sehitora
U hl G=AT § fo=ror s g9 o fou urw w6 foer i | 5w o 3 TR g
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SECTION C

22. (a) Define the term ‘drift velocity’ of conduction electrons in a

conductor.

(b) A conductor of length [ and area of cross-section A is connected
across an ideal battery of emf V. Derive the formula for the current

density in terms of relaxation time 7. 3

23. (a) State Lenz’s law. A rod MN of length L is rotated about an axis
passing through its end M perpendicular to its length, with a

%
constant angular velocity © in a uniform magnetic field B parallel

to the axis. Obtain an expression for emf induced between its ends. 3
OR

(b)  Define ‘self-inductance’ of a coil. Derive an expression for
self-inductance of a long solenoid of cross-sectional area A and

length /, having n turns per unit length. 3

24. A ray of light is incident at an angle i on a parallel sided glass slab of
thickness ‘d’ and gets refracted into the slab at angle r. Draw a ray
diagram to show its path as its emerges out of the slab. Hence, obtain an
expression for the lateral shift of the ray. Under what condition will the

shift be minimum ? 3

25. Describe briefly Geiger-Marsden scattering experiment. Depict the graph
showing the variation of number of scattered particles detected with the

scattering angle. How did this graph lead to the discovery of the nucleus ? 3
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26. TAfcIRad ATfshir AR &1 Q 7 JTd IS :
162C+1620 —> %8Ne+gHe
FIT IE AT ST & ST SHSHTIST 2
ﬁ'ﬂTTI?IT%:

m(162(j) ~12.000000 u
m(igNe) ~19.992439 u
m(;He) —4.002603 u

1 u = 931 MeV/c?

27.  ordl SRR T & 1 A 9T SaTfed € T 8 | A H T STEI IS HT wel
AR SEd 2 A 9T erTfed 81 Tél 8 uTe o € el § 36 @Hid @i g |

«<]1cm—>
P2 A
21 A
5 cm
<1 cm—>
T IS

(1) OTR7 O SR S-S, o
(i) TR YT SN A S hT qRHTOT R ITeh T |

28.  FrAfctiad o forg suaii st ST aredt feregga-srershia ait o = forfag -

(1) TR, (1i) 7 IreFdT, qAT (iii) Terferear & AeTfes A1eM o 9 T | 36 qUTeed UHE
ot ferfaw |
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26. Find the Q value of the following nuclear reaction :
12 12 20 4
6C+ 6C — 10Ne+2He
Is this reaction exothermic or endothermic ? 3

Given :

m(162(}) ~12.000000 u
m(nge) ~19.992439 u
m(;He) = 4.002603 u
1u =931 MeV/c?

27. A rectangular loop carries a current of 1 A. A straight long wire carrying
2 A current is kept near the loop in the same plane as shown in the

figure.

<1 cm—>

Find : 3
) the torque acting on the loop, and

(i1)  the magnitude and direction of the net force on the loop.

28. Name the electromagnetic wave used (i) in radar, (ii) in eye surgery and

(iii) as diagnostic tool in medicine. Write their wavelength range also. 3
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Y¥ G&IT 29 TIAT 30 FH 7EIH-3ATHRA I97 & | FHHIRad srg=eel &1 9¢ # i<l 3G 71q
9T % IR IfoTT |

29. g FEITTCIR! 1 & ST AST STHH! Bl YT (g ¥ AT Hleh ST
SITAT 2 | Si 3T’ Ge ol UTfEd A o foTT &t TehTE o HTGhT T SURINT fohaT STTaT & 3T
TTRT STANT hLeh p-TI 3 - o STeaTeish ITed fohT ST Wehdl & | p-n ©fY siga
Ht srdaTers ket ! g 318 © | forelt p-n w3 fomior 3 wwer a1 weearqt wisped
BT & — forewr qr 319aTE | ST 1S 39 TN hi €Yy [fia a1t 2, ot i g v
3T B 1T & S FIeaet 3TEA-3h1eT ¥ T 8T & | I8 fordl) wftr Qiftrent fonrar & o
ST BT 2 | g TR ol <ieTs it UferepT forr bt S=img wiftr & srremataa sveram
UTEETITA B W giEfdd 8 St @ | s AT SRS SATUR 9 ¥ 1§ p-n Wi
Bl 2 foraeh Rl W amer dicedt AT i o g 91q o €ue Y [T ST & |
SRITET 3T ITANT Hieh TeATad aleedralt (ac voltages) i faseahd fohaT ST HehaT & |

()  FrAfRad & & FH-81 Ge o fTC T S w0 & 2
(A) IR (B) Ufeewt
(C) gt (D) sfeaw

(i) T IS YIS WRATY] Si o Toheeetter SiTereh # fopet aeamy <At ferfer = <rar &
Tl 38 TR SAF A Ui o TR TSIHAT o TTe HEHIISIT TS o7 oA &
STeIfeh qTerdt gidrg i Uqeh TRHTY] § ST T8dT & | 36 Seidrg ™ ol Hard i o [0Tq

STTITIF HelT & T -
(A) 05eV (B) 0-1eV
(C) 0-05eV (D) 0-01eV
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SECTION D

Questions number 29 and 30 are case study-based questions. Read the following

paragraphs and answer the questions that follow.

29. Extrinsic semiconductors are made by doping pure or intrinsic
semiconductors with suitable impurity. There are two type of dopants
used in doping, Si or Ge, and using them p-type and n-type
semiconductors can be obtained. A p-n junction is the basic building block
of many semiconductor devices. Two important processes occur during
the formation of a p-n junction : diffusion and drift. When such a junction
is formed, a ‘depletion layer’ is created consisting of immobile ion-cores.
This is responsible for a junction potential barrier. The width of a
depletion layer and the height of potential barrier changes when a
junction is forward-biased or reverse-biased. A semiconductor diode is
basically a p-n junction with metallic contacts provided at the ends for
application of an external voltage. Using diodes, alternating voltages can

be rectified.

) Which of the following is a donor impurity atom for Ge ? 1
(A) Boron (B) Antimony
(C)  Aluminium (D) Indium

(i1) When a pentavalent atom occupies the position of an atom in the
crystal lattice of Si, four of its electrons form covalent bonds with

four silicon neighbours, while the fifth remains bound to the

parent atom. The energy required to set this electron free is about : 1
(A) 05eV (B) 0-1eV
(C) 005eV (D) 0-01eV
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(iii) et p-n G & ffda ava owe
(A)  n-Fclh T SRUMSTT T ITd TAT p-FHetsh YT ST oht Td Tehe BIdl & |
(B) n-%cieh I ATITT sh 9Td TUT p-HeTeh U SRUMTSTT shl 9T ohe Bidl & |
(C) TR p-eTeh & SAFT SATFT | n-%eTeh T LTI A 2 |
(D) e ¥ forwor e e qer STuaTe O Seu el /|

(iv) (&) p-n G S wafelee sEeay
(A) 37998 9T %D mA FHITE A a2 |
(B)  SATerehieT TSR aileedT o1 UTd BT&T & o Rl W T 2 |
(C) BT &t oY <ieTs Tredt 7 |
(D)  IFIIIH SAteedl H i 3 Grer awr g it 2 |

areran
@) el s % w9 § 50 Hz % |y qui-ai fesesrt 1 frfa sraf
Bt
(A) 25 Hz (B) 50Hz
(C) 100 Hz (D) 200 Hz

30. IS TG forea qefl ST qorsh a1 =Tetehl 3T Ueh [ehT™ BIAT & | SYRR H, 31 =Teiehi W
HEAYW Q HR — Q BId & T I fIHa=a V = V; — V,, BT 2 | U %Qﬁﬁ

reraier & S C g sgert fomam STTam @ 31 38 gl ot et s & | eiiar Q 31t
V W it 72 st 2 | enfear C haret < Simeteht o (e & St fomme (3T,
STTHCT, TUHT) TAT ST TTThT T T L T ATy W Fft et 7 | e fomeft
AT qfgeh! HOThel i STARTA R STar €, ot faga-am Eq ot ufgsmstl & e
TUTId &1 ST & T e & 3 Tohaw BidT & | S forelt Trarea oht foreft afgeh
T AT AFEHTSAT (ST B o) o e T fam Sran & aF & 10 9o e
4o &1 ST & ook ereasy ufgeht % et T ST STTaIT Wohe &1 S & foreeh
eI AT Bcel 1 TRATT 6, BIell € | sk Wegd o 1Y o, B % ATl Erar
| TS W & ford-&r aiafid siaT & foee Semier sht amiar giatad s & 31
39 TR GTie 1 Gfrd et uitafdd &t st 2 |
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(iii)  During formation of a p-n junction : 1
(A) a layer of negative charge on n-side and a layer of positive
charge on p-side appear.

(B) a layer of positive charge on n-side and a layer of negative
charge on p-side appear.

(C) the electrons on p-side of the junction move to n-side
initially.

(D) initially diffusion current is small and drift current is large.

(iv) (a) Inreverse-biased p-n junction : 1
(A) the drift current is of the order of few mA.
(B) the applied voltage mostly drops across the depletion
region.
(C) the depletion region width decreases.
(D) the current increases with increase in applied voltage.

OR
(b)  The output frequency of a full-wave rectifier with 50 Hz as
input frequency is : 1
(A) 25 Hz (B) 50Hz
(C) 100 Hz (D) 200 Hz

30. A capacitor is a system of two conductors separated by an insulator.
In practice, the two conductors have charges Q and — Q with potential
difference V=V;-Vy between them. The ratio — is a constant,
denoted by C and is called the capacitance of the capacitor. It is
independent of Q or V. It depends only on the geometrical configuration
(shape, size, separation) of the two conductors and the medium
separating the conductors. When a parallel plate capacitor is charged, the
electric field E; is localised between the plates and is uniform
throughout. When a slab of a dielectric is inserted between the charged
plates (charge density ), the dielectric is polarised by the field.
Consequently opposite charges appear on the faces of the slab, near the

plates, with surface charge density of magnitude o, For a linear

o
dielectric o}, is proportional to Eq. Introduction of a dielectric changes the
electric field, and hence, the capacitance of a capacitor, and hence, the

energy stored in the capacitor.
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eIT ST oI @11 (b) # JMC AR Tk Uigeht bl AT L fe=m ST,
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(C© 2C (D) 4C
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Like resistors, capacitors can also be arranged in series or in parallel or

in a combination of series and parallel.

1) Consider a capacitor of capacitance C, with plate area A and plate
separation d, filled with air [Fig. (a)]l. The distance between the
plates is increased to 2d and one of the plates is shifted as shown

in Fig. (b). The capacitance of the new system now is : 1
AF----- AfF-----=-----
d 2d
(a) (b)

C C
A — B >
(A) 1 (B) 2
(C) 2C (D) 4C

(ii) A slab (area A and thickness d;) of a linear dielectric of dielectric
constant K is inserted between charged plates (charge density o) of
a parallel plate capacitor [plate area A and plate separation
d (> dy)] and opposite charges with charge density of magnitude o,
appear on the faces of the slab. The dielectric constant K is given by : 1

@ 2t ® —°
(e} O — Gp
© 2o o =
Cp Op

(iii)) An electric field E is established between the plates of an air filled
parallel plate capacitor, with charges Q and — Q. V is the volume of

the space enclosed between the plates. The energy stored in the

capacitor is : 1
1

B S E? (B) ¢ Q’E
1 2

© 2 g E°V D) eEQV
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[
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L
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(iv) (a)  Three capacitors A, B and M, each of capacitance C are
connected to a capacitor N of capacitance 2C and a battery
as shown in the figure. If the charges on A and N are Q and

!

Q’ respectively, then 6 is : 1
A
|1
I
— B -—M
N
| |
I
[
I |
\Y%
1 1
A = B =
(A) 5 (B) 3
) 3 (D) 6
OR

(b) A slab (area A and thickness %) of dielectric constant K is
inserted in a parallel plate capacitor of plate area A and plate

separation d. If C and Cy are the capacitances of the

capacitors with and without the dielectric, then —is : 1
0
K+1 2K
@a = (B)
2K K+1
K K-1
C — D -
©) K_1 (D) K
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i)

(i1)

1)

(i1)

1)

(i1)

Quse

forelt e gemestt grr wfafora fmfor qoiy % foo fomor smw
difaT | 39 gawexll & Fo radd & oy sises e Fifs fore
sfere wffors 3= W amaT 2 |

forelt diger gemesll & 125 cm WI® g % MY ¥ 1.5 cm g0
T E¥$F§ foreey feora 2 | AR Y Wiy ?{fT 5 cm ® | Jifaw gfafers am=a
T SAT € | SATGYeh 3T et o e oht gl uftshferd shifor |

HIYAT
BTgT Ugia o1 ST ik Ay 3 il o 1=l o G SAUHAh

QT AT H EoRT L TR FHAS AT o SAYe ohi SATEAT hiToT | §6
T T o 1= o7 e shifsre |

T G T ITANT shleh I8 Awrfare shifSTe fop forelt Ieiet gdor o wme @
Terelt forwet sh gUoT g Wael €1 ATHTET Ticfsral ST € |

et ST 3 fRrere- 8 Y E = 40x § N/C 701 st fopery e 2 | Pt
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SECTION E

31. (a) () Draw a ray diagram to show the image formation by a
compound microscope. Obtain the expression for the total
magnification of the microscope when the final image is

formed at infinity.

(i1) In a compound microscope, an object is placed at a distance
of 1.5 cm from the objective of focal length 1.25 cm. The
eyepiece has a focal length of 5 cm. The final image is formed
at infinity. Calculate the distance between the objective and

the eyepiece. 5
OR

(b) @A) Using Huygens’ principle, explain the refraction of a plane
wavefront, propagating in air, at a plane interface between

air and glass. Hence verify Snell’s law.

(i1) Use mirror formula to deduce that a convex mirror always

produces a virtual image of an object kept in front of it. 5

—> ~
32. (a) (1) The electric field in a region is given by E = 40x i N/C. Find
the amount of work done in taking a unit positive charge

from a point (0, 3m) to the point (5m, 0).

(i1) A charge Q is distributed over two concentric hollow spheres
of radii r and R (> r) such that their surface charge densities
are equal. Find :

(I)  the electric field, and
(II) the potential

at their common centre. 5
OR
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(i1)

1)

(i1)
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7
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%
b)) @ Obtain an expression for the electric field E due to a dipole
of dipole moment ﬁ) at a point on its equatorial plane and

specify its direction. Hence, find the value of electric field :
(I) at the centre of the dipole (r = 0), and

(II) at apointr>>a,

where 2a is the length of the dipole.

- A
(i1)  An electric field E= (10x + 5)i N/C exists in a region in
which a cube of side L is kept as shown in the figure. Here x
and L. are in metres. Calculate the net flux through the

cube. 5
¥

N

Aq Dy
Z
33. (a) (@) Write the principle of working of an ac generator. Draw its
labelled diagram and explain its working.

(i1) A resistor of 400 Q, an inductor of (éjH and a capacitor
T

50 .. ) )
of |— |uF are joined in series across an ac source
o

v = 140 sin (100m)t V. Find the rms voltages across these
three circuit elements. The algebraic sum of these voltages is
more than the rms voltage of source. Explain. 5

OR
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(i1)

Write the principle of working of a transformer. With the
help of a labelled diagram, explain the working of a step-up
transformer.

An ideal transformer is designed to convert 50 V into
250 V. It draws 200 W power from an ac source whose
instantaneous voltage is given by v; = 20 sin (1007)t V.

Find :
D rms value of input current.
(II) expression for instantaneous output voltage.

(ITT) expression for instantaneous output current.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS (PAPER CODE 55/6/2)

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
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.
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11

A full scale of marks 70 (example 0 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 gquestion paper.

13

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

e 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 un assessed 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: 55/6/2

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. P 1 1
A) —
(A) 1
2. ©yg 1 1
3. (B) (-0.16j+0.12K)N 1 1
4. (A) 10V 1 1
5. 1 1 1
B) —
(B) 5
(C) 2o 1 1
2 _ 1 1
©) {” 1} R
n
8. (C) small resistance in parallel 1 1
9' (D) I:pp = I:pn = an 1 1
10. | (D) 0.55 nm 1 1
11. (D) does not move at all 1 1
12. (B) 1.326 x107* 1 1
13. (C) Assertion (A) is true, But Reason (R) is false. 1 1
14. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct | 1 1
explanation of the Assertion (A)
15. (C) Assertion (A) is true, But Reason (R) is false. 1 1
16. (D) Both Assertion (A) and Reason (R) are false. 1 1
SECTION B
17.
Plotting the graph 1
Explaining how to find emf and internal resistance of cell Yo+ Y5

Graph showing the variation of terminal voltage V of the cell as a function of
current I.
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vV

© ) 7

V=E-Ir

E = intercept on y-axis (i.e. V-axis)
r = |slopeof graph|

Yo
Yo

18.

Explanation for higher electron concentration in n-type semiconductor
in comparison to hole concentration 2

In a doped semiconductor the total number of conduction electrons is due to
the electrons contributed by donors and those generated intrinsically, while the
total number of holes is only due to the holes from the intrinsic sources.

19.

Finding force exerted by laser beam 2

No. of photons ejected per second = E

B

Momentum of photon, p:%

7N\

Force exerted by laser beam
_2P

P h
F=2
X hcj
2
C

X_
B 2x5x107°
3x108

F=3.33x10"N

Yo

Y2

Yo

Yo

20.

Finding angle of incidence 1
Finding angle of refraction on face AB 1
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In a prism we know
A+do=i+e and A=r+r,
At minimum deviation
i=e and r=r,=r

A+D, =2i

_A+D,

Y2

Y2

Yo

Yo

21.

Finding the intensity for path difference of
(i)

N> w|

(ii)

(i)
A¢:277[.Ax

pp 2T A2

OR
(b)

Finding-
The position of the image
The nature of the image

1%
Yo

Y2

Yo

Y2

Yo

Ya
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Yo

v (-12) 30
v =-22.5¢cm A
Image is virtual and erect. Y,
SECTION-C
22. - - - -
(@) Defining drift velocity 1
(b) Derivation of formula for current density in terms of relaxation time 2
(a) Drift velocity is the average velocity with which the free electrons 1
move under external electric field in a conductor.
(b) Current density
. I 1/2
I=A
I =neAv, Yo
Soj=nevy
Butv, :GE—T Ya
m
= ne’zE _ne’z (V.
' m m (I 2
23. @
Stating Lenz’s law 1
Obtaining expression for induced emf 2
Lenz’s law
The polarity of induced emf is such that it tends to produce a current which 1

opposes the change in magnetic flux that produced it.

Expression of induced emf
X X X X X X X X X

X X X X
X Metallic ring
X X X
X X
N
X X
X X
X X
X X
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The magnitude of the emf generated across the length dr of the rod as it moves

at right angles to the magnetic field is given by
de=Bvdr

Alternatively:
Area of the sector (QMN) = % L?6

Induced emf is £=B xi(l Lzej
dt\ 2
g=£ B . 40
2 dt
8:£Bfw
2
OR
(b)
Definition of self inductance 1
Deriving expression for self inductance for a long solenoid 2

Self inductance of a coil is the ratio of the flux linkage to the current flowing
in the coil.

Alternatively:
Self inductance of a coil is defined as the flux linked with the coil when unit
current flows through it.

Alternatively:
Self inductance of a coil may be defined as the magnitude of emf induced in
the coil when current changes at the rate of 1 A/s in the coil.

Expression for self inductance of a long solenoid:
The magnetic field due to current flowing in the solenoid, B = z,nl

Total flux linked with the given solenoid
Ny =(nl)(zn) A
Ng, = u,n* All

Self inductance

Yo

Y2

Y2

Y2

Y2

Yo

Yo

Yo

Yo

Ya
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L: N¢B

| &
L=u,n* Al Y,
24. . : .
Obtaining expression for lateral shift 2Y5
Condition for shift to be minimum Yo
Ray diagram
- (YGD'
R
-\
°_-.(/ Myﬁ___‘:. = X A
P -
R o — — — —fE 1
A —d N
. CD Yo
sin(l-rN=—  ———————-— 1
(i-1) . @
cosr _BE_d 1
"BC BC ’
Putting in equation (1)
CD = dsin(i-r) Y,
cosr
Shift will be minimum for minimum angle of incidence. Yo
25. - - - - - -
Describing briefly Geiger- Marsden scattering experiment 1
Graph showing the variation of number of scattered particles 1
Lead from the graph to discovery of nucleus 1
ol o
Lead bricks
Most pass
Beam of through 1

]
Source of
o-particles

[
[

o-particles

—_—

| —

—
.
o

‘ \ ZnS Screen

/ Some are
deviated through
Detector

a large angle #
(Microscope)

About 1 in 8000
is reflected back
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10

ed

10"

10° =

10"

10 &
k.

10 ¥
ot o °

Number of scattered particles detect

10

0 20 40 60 80 100 120 140 160 180

Scattering angle 6 (in degree)

A small fraction of number of incident « -particles rebound back. It indicates
that the number of « -particles undergoing head on collision is very small.

From this we conclude that the positive charge is concentrated in a very small | 1
volume called nucleus.
26.
Finding Q value of given reaction 2Y5
Writing nature of reaction Yo
Mass defect Am = mass of the reactants — mass of the products 1,
Am=2x12-19.992439-4.002603 1,
Am=0.004958u VA
Q=Amx931 Yo
=0.004958x931
=4.62 MeV A
The reaction is exothermic. A
217. —
Finding-
(i) The torque acting on the loop 1
(if) The magnitude and direction of net force 2
(1) 7=mBsind 1,
As m and B are in same direction, #=0°
7=0 Yo
(“) F::u0|1|2| 1/2
2rr
Fn8t:ﬂo|1|2| l_l
27\ T,
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B Arx107" x2x1x5x1072 (1_lj
27 x1072 2
et =1% 10°N

Net force on the loop is towards the long straight wire.

Y2

Yo
Yo

28.
Naming the electromagnetic waves 1%
Writing wavelength range 1%
The electromagnetic waves used are
0] Microwaves Y5
(i) Ultraviolet / Infrared Yy
(i)  X-Rays Y5
Wavelength range of electromagnetic waves used
(1) 0.Imtolmm Yo
(i) 400 nmto 1 nm/1mm to 700 nm Yy
(iii)  1nmto 102 nm Y
SECTION-D
29. (i) (B) Antimony 1
(i) (C)0.05eV 1
(iii) (B) A layer of positive charge on n side and a layer of negative charge
on p side appear 1
(iv) (a) (B) The applied voltage mostly drops across the depletion region 1
OR
(b) (C) 100 Hz
30. _ C 1
i A) | —
CINCIEY
(i) (B) — 1
O — O'p
(iii) (C) %gOEZV L
1

(iv) (a) (D)6
OR

(b) (B) Kz—fl
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SECTION - E

31.

(a)
(i) Drawing ray diagram of compound microscope 1%
Obtaining an expression for total magnification 1Y%,
(i) Calculating distance between the objective and the eye-piece 2
(i)
e
; ".ﬁ p { | 2
hf’ '8 ‘s.~l'( % B | | Eyepicce ~
BT B Ok |n | & 2 '0‘%
()I)i(:('li\'(' A - A‘\ ' ‘l,‘
[« D .
A'\:‘l‘

Note: Deduct ¥ mark for not showing arrows with the rays.
Magnification produced by objective

oL
° h f
Magnification produced by eye-piece
D
m, =1+—
If the final image is formed at infinity
D
me = —
fe
Total magnification
m=m,xm,
(LB
fO fe
(ii) 1 1.1
Vo uo fO
E
v, (-15) 125
V,=7.5cm
L=|v,|+|f.| as final image is formed at infinity (v, =o0,u, = f,)
L=75+5
L=12.5cm

1%

Y2

Yo

Yo

Yo

Yo
Yo

Yo
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(b)

OR

Verification of Snell’s law

(i) Explaining the refraction of a plane wavefront

1
2

(ii) Deducing that a convex mirror always produces a virtual image of an

object 2
()
Incident wavelront
A I
T
Uy i
Medium | i
P A r C
T
Medium 2 r
Refracted
vy <, E wavefronl
.. BC_wvr
SINi= =
AC AC
. Al V,T
SINnr= ==
AC AC
sini _ v,
sinr v,
sini _ c/n,
sinr c/n,
sini _n, . )
——=—0r n;sIint=n,sinr
sinr n,
. 1 1 1
(if) “4+I==
v u f
u<0 , >0
1,1 1
v (-u) f
1 11
—:_+_
v f u
1. ..
—ispositive
\

.. Vs positive = virtual image

Y2

Yo

Y2

Y2

Yo

Yo

Yo

Yo
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32.

(i)  Finding the amount of work done 2
(i)  Finding
() The electric field at their common centre
(I1) The potential at their common centre 2

[EEN

(@)
(i) vz—jEﬂF
:—J.40xdx

=—20x°
Potential at A (0, 3m), V,=0
Potential at B (5m, 0), V; =-500 V

Work done in taking a unit positive charge from a point (0, 3m) to the point
(5m, 0)
W= q(VB'VA)

=1(-500-0)
W=-500J

(it) (1) Electric field at the common centre will be zero as the charge enclosed
by the inner sphere is zero.

&
(W

Alternatively: q,,=0

¢E =0
@E&:o
E=0
(1) .- Surface charge densities are equal
q _ Q-q
4rr®  4mR2
_ Qr
q= 2, .2
R°+r
Potential at common centre
v_ka, kQ9)
r R

Y2

Yo

Y2

Yo

Yo

Yo

Ya

Yo

Ya
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v=k_or +5[Q— or }
r(R*+r®) R (R*+r?%)
V:kQ(R”)
R2+r?
OR
(b)

equatorial plane
Finding electric field:
0] At centre of the dipole
(1)  Atapointr>>a

(i) Obtaining expression for electric field due to a dipole on its

2

Yo
Yo
2

(if) Calculating net electric flux through cube
(i)
/ %
I','/ rEal P
! : E .
jo : \O
G P q
BT

The magnitudes of the electric field due to two charges +q and -q are

__9 1
S Az, (r2 +a2)
q 1

- =472'80 (r2 +a2)
The total electric field
E=—(E,,+E_,)c0s0p
E p

)A

Az, (r® +a®
Direction of electric field is opposite to dipole moment (5)
M At centre of dipole, r =0

E-———P_
4dre,a

Y2

Ya

Yo

Yo

Yo

Ya
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(1) Atapoint r>>a

= —P
E=—
Arg,r® 2
(i) E=(10x+5)i N/C
9 :_[ Eds
== EL(LZ)
=-5|? Yo
¢, =Eq (LZ)
=(10L+5)L° Ya
¢net :¢L + ¢R
2 2 1/2
=-5L"+(10L +5)L
=10° Nm?/C )
33. (@)

(1)  Writing principle of ac generator 1
Labelled diagram of ac generator 1
Working of ac generator 1

(i)  Finding rms voltages across three circuit elements 1Y%,
Explanation of the algebraic sum of rms voltages across three circuit
elements is more than the rms voltage source Yo

(i) Principle: It works on the principle of electromagnetic induction. 1
Coll /_-,)' Axle
N
1
Slip _— 0000 ————0
rings Q Alternating emf
@_ 00000 oo @
b
Working: The coil is mechanically rotated in the uniform magnetic
field. The rotation of the coil causes the magnetic flux through it to 1

change, so an emf is induced in the coil.

(i) Z=\/R2+(a)L—£jz
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_ |(400y? +| 1007x 2 - L

T 10072 x 20100
T

=500Q
V

. __I'ms

I

rms 7

, __140 o028

rms \/EXSOO \/E

(Vrms)Rzlrms R
_028, 400

2

112

NA

=562V

The algebraic sum of voltages is more than the rms voltage of source
because voltages across R, L and C are not in phase.

OR
(b)

(i)  Writing principle of transformer 1
Labelled diagram of step-up transformer 1
Working of step-up transformer 1

(i)  Finding-

e rms value of input current 1
e expression for instantaneous output voltage Ya
e expression for instantaneous output current Yo

Yo

Y2

Yo

Yo
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(i) Principle: It works on the principle of mutual induction.
Soft iron-core

AreuIt]
¢ Aliepuodag @

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 emf in it. Since the no. of turns are more in
secondary windings an emf induced is proportional to the no. of turns.
Therefore more emf is developed across the secondary windings.

(i) B=V,1,

ZOOZEI

\/5 p
|, =1042A
V, 250

0

V, 50
Vo
V,

V, =100sin(L007)tV
Po :(Vo )rms (Io)rms
200-22(1,),.

2
(1) =24/2A

|o=(2J§)J§sin(1oo;z)t

|, =4sin(1007)tA

5—

Yo

Yo

Yo

Yo
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