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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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SECTION A
1. The ratio of potential difference across AB in the circuit shown for the

case (i) when switch S is closed and (ii) when S is open is :

S
3R 5
A B
VWW 2
2R
4R 2R
I
A%
1 1
A — B -
(A) 1 (B) 2
© 1 D) 2
2. 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) 41,
3. A particle of mass m and charge q moving with velocity v/i\ is subjected to

a uniform electric field E3\ . The particle will initially have a tendency to

move in a circle of radius :

2
(A) (EJ in x-y plane (B) mv2 in x-z plane
qE qE
mv? ). mv |.
©) in x-y plane (D) — |Iny-z plane
qE qE

I 55/6/3 Page 5 of 31 P.T.O. I



[OpA0|
=i

4.  Tordl T grae I FeATE TEd gy et afe o qor, S ST H ST 3TTHR e &,
o &7 o STfeT I T/ 8 | 39 fied g Srefeh o el & ;

5. forelt ATfirek # e 3R WM, WIEH SR =M T <M 3R =AM o sfiel AR
SA A F,  F  3F, g qe:

pp’ * pn
(A)  Fpp>Foy>Fop
B)  Fpn>Fpp>Fyp

(C) Fyy>F,,>F

(D) F,,=F,,=Fn,

6.  FI3 ac 9id fordl ufalraes 3 ford) Stk & At GiieH @ GAfid @ | afodiess it
Uk o F0 W AicedT AT 8 V 3R 6 V & | Gid hl dieedT 2

(A) 10V (B) 12V
C) 14V (D) 16V
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4, 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

5. Inside a nucleus, the nuclear forces between proton and proton, proton
and neutron, neutron and neutron are Fp, F,, and F,, respectively.

Then :
(A) Fpp > Fpr1 >F,,

pp’

B)  Fppn>Fpn>Fpp

pn
(C)  Fun>Fpp>Fpy

(D)  Fpp=Fpn=Fup

6. 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
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7. A proton and an a-particle enter with the same velocity v in a uniform

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

1
A 2 B) =
2
1
o = (D) 4
8. If Rg and Rp 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 ® |Z*|R
n n“ -1
2 2

(©) (n = IJR o o +DR
n n

9. 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

10. The wavelength of a photon is equal to the wavelength associated with an
electron. Both will have the same value of :
(A) energy (B) angular momentum

(C)  velocity (D)  linear momentum
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forelY NeaiHler s TieT gfer & srfier § afafda fomam ST aehdar @ a9y
freforiad st g ot

(A)  2oft 5§ &g vy (B)  2ft & 3= Wy
(C) e # oy Wl (D) T H 3= gfeRg

AR 60 x 1014 Hz o ot BIEH o1 HaT (kg m/s o) T e ;
(A)  663x1072

(B) 1.326 x 10727

(C) 2652 x1072°

(D) 3978 x 10724

97 GE&IT 13 G 16 fTFHIT (A) R FRUT (R) IFR & Y97 & | 3 %97 U 8 & _ 574 o
I ST (A) TIT TR Pl FROT (R) G 371 13371 771 & | &1 S A1l 12Q 7T HISh (A),
(B), (C) 3R (D) & g FIG |

13.

(A) 3R (A) 3T HRT (R) AT Hal & T FRT (R), ANRTHAT (A) H Tt
ST FAT S |

(B) Sk (A) R RO (R) M HEl &, W R (R), AHHIT (A) T @l

STEAT T&T LT § |
(C)  Afvehe (A) Wl 8, T N0l (R) TIeidl 2 |
(D)  ANEH (A) 3T FHRT (R) SHITTAT & |

HYHIT (A): T ool UTHTV] Shuich hT hig T b 1 effefy Tifer & i et
T kT & dt X-f3hot Sea= areft & |

FN (R) : Xt frea-Zstt o BIeT & SdT 2 |
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12.

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

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 107

(D) 3978 x 10724

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.

13.

(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.

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.
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16.

17.

18.

19.

HAFIT (A): (30 < A < 170) UTET T 5w EEAT % forq i =foreraii sier

o1l a8 e Bt & |
R (R) : (30 < A < 170) R T FoFHM el & oI ~fFasiH= T & st
A ehTeT St - T 21 2 |

3TfERe (A):  Torelt werd quaRteh § fdferar a0t fomer e arar 8 |

FRT (R) Ut forae shaet TR TemTfaTer ATSIH | TehTeT & YA o IOl &
BT R |

HAfF (A): T (81d0) HI CET STWRET Jad w01 & g o gt geroren

STk AT BIAT S |

FRT (R) : fore TTavash w9 O UHT T T 9T & 58 wasienar Sve # ford)
FAFH g0 i B fear a2 |

LCLERC)

Rl n-JehR & STETTeTe o el 19 W Sl - foer IS Ueh Hdd Tishat & | O oft
AW SAFS HigdT Had &l [oraL \igdr & AT sidl & | SATEAT HINT |
&) Tt et =Teteh o ST o A 3T “ITYSTE ST o S T AR 2

(@) THUHM STIR-HIE TG o fohdl del o AR & 3-4 A G JaTfed & &l & |
AT SAFSHT ST SYSTE AT 0-2 mm/s & | IS T A ST b7 T&AT T

85 x 1078 m™> R, N TR HT STTEH-FHTE FA J1 HIT |

(@) Ao Tfer s o ud o fopet foreg we dfterar e shifST, forr ot safarertor st
T, TS gk i dterdr [ §, o s e (1) %,W(ii) % 2l

HYAT
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14.

15.

16.

17.

18.

19.

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

The binding energy per nucleon is practically constant for

mass number in the range (30 < A < 170).

Nuclear forces between the nucleons for mass numbers in

the range (30 < A < 170) are not short-range.

In a reflecting telescope, the image does not have
chromatic aberration.

Chromatic aberration occurs only due to refraction of light
through an optical medium.

A hole is an apparent free particle with effective positive
electronic charge.

A hole is not necessarily a vacancy left behind by an
electron in the valence band.

SECTION B

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) What is the difference between ‘velocity’ and ‘drift velocity’ of
electrons in a current-carrying conductor.

(b) A copper wire of uniform cross-sectional area carries a current of
3-4 A. The drift velocity of conduction electrons is 0-2 mm/s. If the
number density of electrons in copper is 85 x 1028 m_3, find the

area of cross-section of the wire.

(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) %

I 55/6/3
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20.

21.

22.

23.
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Qug T

FrferRara o forg Swit sht ST airett forga-srarehiar qii o 7w fafa :
(1) TR, (ii) 7 IregdT, qAT (iii) Terferear & AeTiHes TeM o 9 T | 3k qUTeed IHNE
ot ferfaw |
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ISTEL0 ShT Haq o == Hiferg |
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(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. 2

20. An alpha particle and a deuterium ion are accelerated through the same
potential difference. These are then directed towards a target nucleus to
make head-on collision. It is observed that their distance of closest

approach is the same. Justify it theoretically. 2

21. A tank is filled with a liquid of refractive index /2, up to a height of
30 cm. A tiny bulb is glowing at the bottom of the tank. Calculate the
diameter of an opaque disc floating symmetrically on the liquid surface
that can cut off completely the light from the bulb that comes out of the

liquid surface. 2

SECTION C

22, 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

23. (a) Differentiate between ‘nuclear fission’ and ‘nuclear fusion’. Briefly

discuss one example of each.

(b) Draw a graph of potential energy between a pair of nucleons as a

function of their separation. 3
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<1 cm—>

N

<1 cm—>
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(i) OTRT O SHTRA S-S, T
(ii) 9T YT S A ST ShT qiHTOr I IFeh fawm |

25. (%) Towlt feraet qUOT St ashar BrsA 20 om ® | TRt forer ot ador & w@ gl
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5VI 20
1 WW—
IIOV 10
I ANIW—
ANMAA
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24. 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.

25. (a) A concave mirror has radius of curvature 20 cm. Calculate the
distance of an object from the mirror so as to form an image of
magnification — 2. Also find the location of the image.

(b)  If the silver coating around the centre of a concave mirror is
removed, will the mirror still form the image of an object ? Justify
your answer. 3

26. State Kirchhoff’s laws. Apply these laws to find the values of current
flowing in the three branches of the given circuit. 3

I 55/6/3 Page 17 of 31 P.T.O. I
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v HEIT 29 T 30 FE STEAT-3TEMNG I3 & | [HHfciiad s77=eal $I 98 X Fi< 1ag 1q
1 % SR T |
29.

I3 WUTHCT TorRIa Teft SRT qereh a1 =Tetehl T U HehTl BT © | 98T |, & <ATershi W
HEAYW Q AR — Q BId & T I fAHa=a V = V; — V,, BT 2 | U %Qﬁﬁ

reraier 8 S C g saer fomam STTam @ 31 38 gl ot et s & | aiiar Q 31t
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Ye3HT AT Sffcel T TRATT o, BT € | ek WIeEd o 7T o, B o SATguTicrsh grar
| TS W & forgd-&r aiafid siaT & foee i sht amiar giatid s & 3T
39 JehT GETieT # Gferd St uiafdd 2T STt ® |
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27. In Bohr model of hydrogen atom, an electron is revolving in second orbit.
Find the value of :

(i) angular momentum of electron,

(11) radius of the orbit, and

(iii) kinetic energy of electron.

Take radius of first orbit of hydrogen atom as 0-5 A. 3

28. (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 ﬁparallel
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
SECTION D

Questions number 29 and 30 are case study-based questions. Read the following
paragraphs and answer the questions that follow.

29. 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 v 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 o), 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 Ej. 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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Like resistors, capacitors can also be arranged in series or in parallel or
in a combination of series and parallel.
1) (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 @ 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) ——
(C) K_1 (D) K
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(iii)

(iv)

I 55/6/3

AR Q 3R — Q % 1Y & WX fopelt waT=aT ufgeht Wi i afgaptal & oft=r
13 forega-a E TTiUa foram T 8 | afganratl o sfter afiarg, S o1 AT V
2 | 39 Wi § Hid el &

(A) %eo E? (B) ¢ Q’E

(C) %eoEzv D) e EQV

fordl} TmT=aX afgehT Humier [ufgsht &hal A ST ufgert qued d (> dp)] &
HTART TfgehTAT (ST B o) o sfte TEaish K ol s 1Raeh Taed
ufgehT (%t A 37T OIS dp) T & 7T 8 37T 36 ufgehT & Beteh! UL qimmor §
G ST Sfcdl o forsTTetar STeleT Tehe €1 71T & | Treiegdieh K ol 91 €1 :

@ 2o ® —°
(e} O — Gp
© i o =
Sp Sp

G (a) H ST T AR & W UTgehT &RheT A TT UTEshT g2 d o 9Tiar C
o Tepdl FerTier o ferrr IS | aife afgshraat o siter sht gt ol sIgTeht 2d
oT ST oI 311 (b) # ST AR ok UigehT shi T ohL fom ST, ot
37e1 U fohmer <Y erfear B

C C
(A) 2 (B) 2
) 2C (D) 4C
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(iii)

(iv)

I 55/6/3

#

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 e E? (B) ¢ Q’E

1 2
© EEOE \Y% D) ¢EQV

A slab (area A and thickness dy) 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
© 2T o =
Sp Op

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
A e A [P e
d 2d
(a) (b)

C C
A — B —
(A) 1 (B) 5
) 2C (D) 4C
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30. Uzt STEfETCIoR! i Y& 7T AST ST I YT (g W AT Hleh ST
SITAT 2 | Si 3T Ge o1 UTfEd A o foTT &t TehT o HTGhT T SURINT fohaT STTaT & 3T
TTRT STANT hLeh p-TR 3 - o STeaTersh ITe fohT ST Wehdl & | p-n ©fY siga
it srdaTers kAt b1 g 18 © | forelt p-n w3 fomior 3 T a1 weearqt wisped
BT & — forewor qerm 319eg | 5o 1S 39 TehI ot Giir [fia gt 8, @t s g v

3T B ST & S (vaet 3TEA-3h1eT ¥ T 2T & | 8 fordl) wftr Qiftrent fonrar & ot
STt BT ¥ | BT T =TS qu Aftrewt forvrar it s witr & sramafi stean
TSI B W giEfdd 8 St @ | s Tt SRS SATUR Y9 ¥ 1§ p-n Wi
Bl 2 foraeh Rl W aTer dicedt AT i o [T 91q o €ueh Y [T ST & |
SRITET 3T ITANT Hieh TeATad aleedratl (ac voltages) i faseahd T ST HehaT & |

(1) €2

(@)

pn T & grafeite arRea o

(A) 37998 9T %D mA FHIfEH a2 |

(B)  SATerehisT TSR aileedT o1 UTd BT&T & o Rl W Erar 2 |
(C) BT & T =TS Tedl § |

(D) TSR AeedT H i o 61 9T H 1 8 2 |

rerat
faRft st o &9 & 50 Hz % @rer qui-ad faseshdt it fefa st
Bl e :

(A) 25Hz (B) 50Hz
(C) 100 Hz (D) 200 Hz

(i) Tt p-n Efer & Fffa &ra oo

(A)
(B)
(&)
(D)

I 55/6/3

n-Feteh UL SRUMTSST ohl Ud T p-Teteh UL SHTRT ht Ud Tehe BidT & |
n-Felh UL ETSET hl Ud qT p-Telsh TX SRUTTATT shi Wd Jehe Bidl # |
TRI % p-TeTeh o ST ST | n-eTsh oh T T L & |

IR F foraror e e e S1vere 9 Se At 2 |
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30. 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.

) (a) Inreverse-biased p-n junction :
(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 :

(A) 25Hz (B) 50 Hz
(C) 100 Hz (D) 200 Hz

(i1) During formation of a p-n junction :

(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.

I 55/6/3 Page 25 of 31 P.T.O.



(i) ST IS TeERATST WA Si o foreeetter Siteten # foreft wemmoy <6t feorf st crar @
Tl 36 TR SAFE A THADI o AR TSIHAT o T TEHITSIT TS 47 Ad &
STeffeh TT<ral ST Ufeh TRHTY] & ST T8dT & | 39 Seiarg i shl Jerd ahid o fofg

STTATIF AT & ST -
(A) 05eV (B) 0-1eV
(C) 0:05eV (D) 0-01eV

(iv) FrAfaRad & & SH-81 Ge o fAIg 2T 1l T & 2
(A) R (B) Ufrerft
(C) il (D) sfezm

Quse

3l. &) () TrE wewr A forpa-am 1 E = 40x | N/C g1 =5 o o 2 | Forety
Tehish ST 1 {175 (0, 3m) ¥ g (5m, 0) ok o W # fepa T
T 1 T |

(i) IS AQT Q, BT r IR (> r) F 3 Hheal TES MAl W 38 ThR
forafia 2 fop 316 st STraT o T € | 37 Ml % VAT e

Ul
() fom@-am, qem
(I)  fove g s |

GRE
@ @) foygasmEet p % et e % Fror s et awaa & e fog

o R E 3 R o e i s swet e e iR |
LS E RN

(D sEfEga s &5 (r = 0) W, qr

(ID) freifegr>>a™

forega-& =61 9 F1d HifSe, STet 2a foger s s 2 |
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(iii) 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) 0-05eV (D) 0-01eV
(iv)  Which of the following is a donor impurity atom for Ge ? 1
(A) Boron (B) Antimony
(C)  Aluminium (D) Indium
SECTION E

—> A
31. (a) (@) 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
by Q) 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) atapointr>>a,

where 2a is the length of the dipole.
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(i)  foret wawr @, S 9T L o1 S B 3TR@ H S A9 fbord 8 ig
a7 E= (10x + 5)1 N/CRemm 2, oefx st L e % 1 5@

o | TSI AT HE T e erd it |
Y

N

B C

32. &) () T ac I it FEFRT *1 fugia e | suswr Tmifra 3w
it 3okt it fofau |

(i) TRt ac @G v = 140 sin (1007)t V & it & 400 Q T Slcirem,
(éjH?ﬂﬁww (@)pFWWW%lﬁﬁW

I T

JFIIET o BRI W rms deedd J1d hIST | 39 dieedarsl & st
ﬁw@ﬁaﬁrmsmﬁmﬁmélwﬁﬁﬁﬁl

HAAAT

@) () T orEwni i it @ fagia ey | amifea o i errm
T Toreht STameft gL ot shraifafer sht s hifere |
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- 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
X

N

32. (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
T

v = 140 sin (100n)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

b) @ Write the principle of working of a transformer. With the
help of a labelled diagram, explain the working of a step-up
transformer.
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33. (%)

()
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(i1)

(i1)

(i)

(i1)

forelt U@ 3raef TraBTHT Y SfheaT 50 V i 250 V | ufafda s
% fIq <t T2 B | I- TEBI 3T ac @9 & 200 W Ik oiar & et

dTeahTiereh aeedl v; = 20 sin (100m)t V& |

Sﬂ?TEﬁTféﬂI:

D Frasft e &7 rms 9 |

(II)  dTcohTieTeh fTid SleedT & folu =isten |
(III) dTcahTictes ffa amr & fofw =oieteh |

forelt dger gewaRlt gro ufafersr fmior qeid & fog femor st
Wi | 39 gauexil & Fa A€ & g =ises are s o
sfem wfafors sFq WamaT 7 |

forelt wiger gemesll & 125 cm Wih® gl % MY ¥ 1.5 cm g8
T S foreer feerd & | et 1 wihd gl 5 om € | Sifow e s
QST & | SAgersh ST et o sfter ot gl ufishierd shifer |

UaT
IS4 THGIA T SUANT e AT 3TN FHia o S o GHAS HAUHA

T AT H EERT L TRt THaT T o e i AT shifsg | 36
TohR TS o =0 T Geamu il |

T 3 ST ITANT shleh I8 TAwrfaret shifSTe fop forelt Ieiet ador o wme
Terelt forwer sh gUoT g Wael BT ATHTET Ticfsral ST € |
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(i1)

33. (a) (@)

(i1)

() @

(i1)

I 55/6/3

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

Find :

)] rms value of input current.

(I) expression for instantaneous output voltage.

(IIT) expression for instantaneous output current.

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.

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.

OR

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.

Use mirror formula to deduce that a convex mirror always
produces a virtual image of an object kept in front of it.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS (PAPER CODE 55/6/3)

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: 55/6/3

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A

1. (D) 2 1
2. (©) 2lo 1
3. 2 1 1

© {mv } inX —Y plane

gE
4. ©yg 1 1
5, (D) F,, =F,,=F,, 1 1
6. (A)10V 1 1
7. 1 1 1
B) —

(B) 5
8. 2 _ 1 1

©) {” 1} R

n

9. (D) does not move at all 1 1
10. (D) linear momentum 1 1
11. (C) small resistance in parallel 1 1
12. (B) 1.326 x10* 1 1
13. (D) Both Assertion (A) and Reason (R) are false. 1 1
14. (C) Assertion (A) is true, But Reason (R) is false. 1 1
15. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct | 1 1

explanation of the Assertion (A)
16. (C) Assertion (A) is true, But Reason (R) is false. 1 1

SECTION -B
17.
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 5 )

number of holes is only due to the holes from the intrinsic sources.
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18.

(a) Difference between velocity and drift velocity of electrons in a
conductor 1
(b) Find the cross-sectional area of the wire 1

(@) Velocity is the rate of change of displacement with time.
Drift velocity is the average velocity of free electrons under the
influence of external electric field.

(b) I=neAv,
I
nev,

A=

A 34
8.5x10% x1.6x107*° x0.2x10°®
A=1.25x10"°m?

Yo

Yo
Yo

Yo

19.

(a)

Finding the intensity for path difference of
(i)

NS w|

(ii)

()
27
AP=—/_AX
¢ A
g 2Z A2
A 3 3
29

| =41, cos” =
0 2

T
| =41,co0s* =

=1,
. 2r A
) Ap=—.—=rx
(i) Ag PR
| =41, cos> =
=0
OR

Yo

Yo

Yo

Yo
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(b)

Finding-
The position of the image 1Y%
The nature of the image Yo

v=-225cm
Image is virtual and erect.

Yo

Yo

Yo
Yo

20.

Theoretical justification for same value of distance of closest approach 2

For a given nucleus, the distance of closest approach for a charged particle
depends only on the accelerating potential difference. Since both « -particle
and a deuterium ion are accelerated through same potential difference,
therefore distance of closest approach will be same for both.

Note: Award 1 mark if a student proves it mathematically.

21.

Calculating the diameter of opaque disc on the liquid surface 2

L. 1
Sinl. =—=
¢ \/E

i, =45
tani, L
d

r=d tan 45°

r=30x1 cm

D =2r=60cm
Alternatively:

D=2r= 2d
n’—

7

Yo

Yo

Yo

Yo
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SECTION-C

22.

Naming the electromagnetic waves 1Y%,
Writing wavelength range 1Y%

The electromagnetic waves used are
Q) Microwaves
(i) Ultraviolet / Infrared
@iii)  X-rays
Wavelength range of electromagnetic waves used
Q) 0.1mtolmm
(i) 400 nmto 1 nm/ 1mm to 700 nm
(iii)  1nmto 102 nm

Yo
Yo
Yo

Yo
Yo
Yo

23.

(a) Differentiating between ‘Nuclear fission” and ‘Nuclear fusion” with
example 1+1
(b) Drawing the graph 1

(@) Nuclear fission is the process of splitting up of a heavy nucleus into
lighter ones with a release of energy.

PU+on —2U —>¥Ba + 2 Kr+3;n (or any other reaction)
Nuclear fusion is the process of fusing of two lighter nuclei to form a
heavier nucleus with the release of energy.

H+H —2H+e" +v+0.42MeV (or any other reaction)

(b)

Potential energy (MeV)

fal 2 3
rfm)

Yo

Yo

Yo

Yo

24,

Finding-
(i) The torque acting on the loop 1
(if) The magnitude and direction of net force 2
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(i) z=mBsin@
As m and B are in same direction, 8=0°
7=0

. ol 1,
I F=—/=—
(1) 2rr

= :y0|1|2| 1_1
27 o,

_47r><1077><2><1><5><1072 1_3
27 x107 2
F o =1% 10°N

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

Yo

Yo

Yo

Yo

Yo
Yo

25.

(@) Calculating
e Object distance
¢ Image distance

mirror is removed

1
1

(b) Justification if the silver coating around the centre of a concave

1

@ m=—Y

1 1 1

10 2u u
u=-15cm

v=-30cm

(b) Yes, same image is formed with reduced intensity, because reflecting
area get reduced and laws of reflection still hold good for remaining

part of the mirror.

Yo

Yo

Yo
Yo

26.

Stating Kirchoff’s laws

Yo+ Y2

Finding the values of current in all the three branches 2

Junction rule: At any junction, the sum of the currents entering the junction is
equal to the sum of the currents leaving the junction.

Loop rule: the algebraic sum of changes in potential around any closed loop
involving resistors and cells in the loop is zero.
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In closed loop BCDEB 21, +31,=10 ————— @
In closed loop ABCDEFA 41, +2l,=—5 ————- 2
On solving eq. (1) and (2)

35 5V 20 I E
'1:—§A inarm AF 2 T |
T Y v G T |
: —<—||——4Wv\/*—<—E
I2=§A Inarm BE & T )
\IH’T-;
15 . >—AVWA
|1+|2:_§A inarmCD C 141, 20 | b

Yo

Yo

Yo

Yo

2. Finding the value of-
Q) Angular momentum of electron 1
(i) Radius of the orbit 1
(iii)  Kinetic energy of electron 1
. nh
Q) L_E 14
for n=2
Lo 2x6.63x10™*
2x3.14
=2.11x10* kgm?®s™ Y
i =n’
( ) rn n r-0 . 1
r,=4(0.5A)
0
r,=2A Ya
13.6
(ili)  Total energy of electron =—? eV Y
E=-34eV (n=2)
K=—E
K=3.4eV Y2
28. €))
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.
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Expression of induced emf
X X X X X X X X X

X

X X X
o Metallic ring

X

X X X X X X X X X

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

gleEw
2
Alternatively:
Area of the sector (QMN) = % L?6

Induced emf is &= B><i(l Lzej
dt\ 2
g=£BB9Q
2 dt
g:lsfw
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:

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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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 = gnl

Total flux linked with the given solenoid
Ngg =(nl)(z5nl) A

Yo

Ng, = u,n* All 1,
Self inductance
Lty ’
L=u,n* Al Yy
SECTION-D
29. (i) (@ (D)6 1
OR
2K
b) (B) ——
(b) (B) 1
. 1
(i) (C) EgOEZV 1
(i) (B) —2 1
O — O'p
. C
ONCIEY ,
30. (i) (a) (B) The applied voltage mostly drops across the depletion region 1
OR
(b) (C) 100 Hz
(i)  (B) A layer of positive charge on n side and a layer of negative charge |1
on p side appear
(iii) (C)0.05eVv 1
(iv) (B) Antimony 1
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SECTION -E

31.

(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

(a) o
(i) vz—jEur
:—J.40xdx
=—20%°
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= C1(\/13'\/A)

=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
4’ 4mR2
_ Qr
q= 2, .2
R +r
Potential at common centre
v_ka, kQ-9)
r R

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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V:E Qr2 +£|: _ Qr2 :|
r(R*+r®) R (R*+r%)
QR+
R?+r?
OR
(b)

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

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

2

Yo
Yo
2

(if)  Calculating net electric flux through cube
(i)
/ %
P4 ' E at P

! : E !

L . \O
N7 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

- =47Z'80 (r2 +a2)
The total electric field
E=—(E,,+E_,)c0s0p
E p

)é

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

E-———P_
4re,a

Yo

Yo

Yo

Yo

Yo

Yo
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(1) Atapoint r>>a
E———
Are,r

(i) E=(10x+5)i N/C

¢, =|Eds
=—E (L)
=—5?
#r =Eo (L)
=(10L +5)L?
bt =P+ 5
=-5L°+(10L +5)L
=10° Nm?/C

Yo

Yo

Yo

Yo

Yo

32.

(@)

(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.

Axle

Carbon
brushes

Working: The coil is mechanically rotated in the uniform magnetic
field. The rotation of the coil causes the magnetic flux through it to
change, so an emf is induced in the coil.

. , 1Y
Q) Z=\/R J{G)L_EJ
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_ |(400y? +| 1007x > - L

T 10072 x 20100
T

=500Q
V

—__I'ms

|

rms 7

, __140 028

rms \/EXSOO \/5

(Vrms)Rzlrms R
_028, 400

N7

12

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-
¢ rms value of input current 1

e expression for instantaneous output voltage
e expression for instantaneous output current

Yo
Ya

Yo

Yo

Yo

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

Areuit]

¢ A1epuooag @

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) R=V,1,

ZOOZQI

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

0

V50
5 Vo
V.

V, =100sin(1007)tV
Po :(Vo),»ms(lo)rms
200-22(1,),.

2
(1) =24/2A

|o=(2J§)J§sin(1007z)t

|, =4sin(1007)tA

(a)
(i) Drawing ray diagram of compound microscope 1Y%
Obtaining an expression for total magnification 1Y%,
(i) Calculating distance between the objective and the eye-piece 2
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(i)

(i)

tuster

P | |
. (™ } | Pveniece gy
,’f 'Y " B | | Eyepice
' > {-0-:” | @,

B B A IA " 1 B v
") < |

Objective A v W

g D .

Ay

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

® h f
Magnification produced by eye-piece

D

m,=1+_—
If the final image is formed at infinity

D
m =—

e
e

Total magnification

m=m,xm,
(L) D
i )7)

1 1 1

Vo U, fy
11 1

v, (-15) 125

V,=7.5Ccm

L=|v,|+|f.| as final image is formed at infinity (v, =o0,u, = f,)

L=75+5

L=125cm

OR

1%

Yo

Yo

Yo

Yo

Yo
Yo

Yo
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(i)

(i) Explaining the refraction of a plane wavefront
Verification of Snell’s law

1
2

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

object 2
()
Incident wavefront
0,1
oy
Medium |
P A = s
T
Medium 2 r
Refracted
Vg <iy E wavefront
BC_vr
sini=——=—L
AC AC
AE _v,T
sinfr=—=—-
AC AC
sini V1
sinr V,
sini _ c/n,
sinr c/n,
sini n,
———=Z2o0rn sml—n smr
sinr n,
. 1 1 1
(i) 4=z
v u f
u<0 , f>0
1 1 _1
v (-u) f
1 11
=4
v f u
1. ..
—IS pOSItIVG
\

. VIs positive = virtual image

Yo
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