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General Instructions :

Read the following instructions carefully and follow them :

Q)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Sections A, B, C, D and E.

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

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

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

In Section D — Questions no. 29 and 30 are Case Study-based questions. Each
question carries 4 marks.

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

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.

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

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=16x10"1C
Ug = 47 X 107" TmA™!
gg= 8854 x 10712 C2 N1 m2

1

TCSO

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

=9x 109N m? C2

Mass of neutron = 1-675 x 10727 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~1

~55/5/3~[] AN 3 J P.T.O.
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1. 500 nm T 5 A FRET qUia; Tedss 98 W SAfieee Aafaa gar § 31
QI & ST § | 39 T5hH H I8 i SEaidid HoRT T AF 2 ;
(A)  3-87 x 1043 kg ms~1 (B) 25 x 1030 kg ms1
(C) 265 x 10727 kg ms™! (D) 133 x 10727 kg ms~1

2. AHIE Sl T T ST [UET T SETS M
(A gvafefres s § 3= gl 3 smfsfires s o e wfaer
(B)  mfsfres g iR uvafefite s a1 § & 3= it
(C)  uvElfyTes s iR stwfefyres s g1 & & fe ufarer
(D) iy ar ¥ 3o ufatre 3R avafefite s & e gl

3. 0-50 m ¥ T T AR 9 0-4 T F Torell THEm™ b & H 1@ © FSresht
faum < o A & AfETEd € | 9 0-2 s H 60° % IV W AT 8 | 9 | I

foreId aeeh 1<t (emf) o1 W BT :
(A) 5V B) 35V
© 25V (D) YAV

4.  FE (n = 1-5) H TEN fFdl wwae fR@-grehE qOT % qReh & @
By = (2 x 1077 T) sin (ax + 15 x 1011 t)

FRAR A CDIRIDIN

e x MA AR At Yhs AR | T-T o FTHAR ;

(A)  0-5x103m1

(B) 6:0x10Z2m1

(C) T5x102m1

D) 15x103m1
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SECTION A

1. A 500 nm photon is incident normally on a perfectly reflecting surface

and is reflected. The value of momentum transferred to the surface is :
(A)  3-87x 1043 kg ms~1 (B) 25 x 1030 kg ms1
(C) 265 x 10727 kg ms~1 (D) 1:33 x 1027 kg ms™1

2. A good diode checked by a multimeter should indicate :
(A)  high resistance in reverse bias and a low resistance in forward bias
(B)  high resistance in both forward bias and reverse bias
(C)  low resistance in both reverse bias and forward bias

(D)  high resistance in forward bias and low resistance in reverse bias

3. A square loop of side 0-50 m is placed in a uniform magnetic field of 0-4 T
perpendicular to the plane of the loop. The loop is rotated through an
angle of 60° in 0-2 s. The value of emf induced in the loop will be :

(A) 5V (B) 35V
(C) 25V (D) ZeroV
4, The magnetic field in a plane electromagnetic wave travelling in glass

(n =1-5) is given by
By = (2 x 1077 T) sin (ax + 15 x 1011 t)
where x is in metres and t is in seconds. The value of a is :
(A)  05x103m™1
(B) 6:0x102m™!
(C) 7-5x102m™!
(D) 1-5x103m™!

~55/5/3~[] AN 5 J P.T.O.
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5. IS SATCIRIT HUT et TohemT rarchia & B T THEHH 91 v § r BISAT o Jamei
ror o A o T ¥ | e i & e i e 4 B o e st &
It shT e & B ATt aftard st (i s 2

(A)

(®)

r T

(B)

T r
| .a_’ (D)
B 5

6. o= ISl o de (fem umT) ®9 I G H ac (FATEd! 9w ¥ Heieh fefafad § @
FH-GT FIH G T 2 2
(A)  ac S T S T ek AT 2 |
(B)  ac dicedl & sl ST & ST 3&IAT o 1Y SUX-A1=F Toham <17 whar 2 |
(C)  ac ! TUqeaRidT % @rer Yot T deh T foraT ST Hehell € |
(D)  ac ST H T NET 2 |

7. TISGISH UUATY] I ToRET e T Soiae ol il — 34 eV § | 39 Hal § seidg

SHIvfer G BT
a) b ® b
2n T
©) h (D) b
T 2n
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5. A charged particle is moving in a uniform magnetic field B with a
constant speed v in a circular path of radius r. Which of the following
graphs represents the variation of radius of the circle, with the

_)
magnitude of magnetic field B ?

r T
(A) (B)
B B
T i
) (D)
B B
6. Which of the following statements is not true for electric energy in ac

form compared to that in dc form ?
(A)  Production of ac is economical.

(B) ac can be easily and efficiently converted from one voltage to the
other.

(C) accan be transmitted economically over long distances.

(D) acis less dangerous.

7. The energy of an electron in an orbit in hydrogen atom is — 3-4 eV. Its

angular momentum in the orbit will be :

(A) & (B) &
27

o ™ X
T 2n
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8. V=V,sin ot q< g HENA ac dieedl & Th 90l =6 | a1 H1eg g 71 Hrad

A SN, SHAST:

Vo Vi Vo Vi
A Yo Mo B Yo Vo

V Vi
© 2,0 D) Vo, 2

N2 "2

9. o # figst ABC & i W v i fofg e awife g € | smereit o 59 b
IO 1T o TG BC o Heafeig M W, =2 forglet & o1 71 20 :

< 21 >

(A) 1 MA#H e fe B) —L AM#Hrirfew
4neg 1 neg 1
(C) 1 _ AM$r 3 fes (D) =

27'580 l2

10. TR ARTSRAIT X — Y + Z T o= hifsg | o =fifsig M, M, TS M, 5o i
TR X, Y U6 Z % g9 &1 | af Fefefad 3 @ sei-er geg gca 2 2

(&) (My—M,) <M, (B) (M,—M,) <M,
(©)  My> (M, +M,) (D) M, < (M +M,)

11. @rfig R U S &1 AT + Q Ul — 2Q ¥ THM g W feera & | ferdlt ATeler — Q ol foig
R Y S doh o STH H fohaT ST STelT i @

Q
INERIG] B) —
SRS ® dmeg d
Q 3Q
C D
( ) 47'580 d ( ) 47[80 d
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11.

B

The rms and the average value of an ac voltage V = V sin ot volt over a

cycle respectively will be :

V, V, Vy, V,
A 00 B 2,0
© Yo ,0 D)  V, Yo

N5 N5

The figure shows three point charges kept at the vertices of triangle ABC.
The net electric field, due to this system of charges, at the midpoint M of
base BC will be :

(A) q 3 pointing along MA B) q 3 pointing along AM
4neg [ neg !

(C) 9 5 pointing along AM (D) Zero
27'580 l

Consider the nuclear reaction X — Y + Z. Let M,, My and M, be the

masses of the three nuclei X, Y and Z respectively. Then which of the
following relations hold true ?

(&) (My—M,) <M, (B) (M,—M,) <M,
(©)  My> (M, +M,) D) M, < (M, +M,)

Two points R and S are equidistant from two charges + Q and — 2Q. The
work done in moving a charge — Q from point R to S is :

Q
A Z B -
(&) ero ®) 4neg d
Q 3Q
C D
( ) 47[80 d ( ) 47’[80 d

~55/5/3~[] AN 9 J P.T.O.
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12. SS9 H&AT 125 o Teh A1 ohi BT e o
(A) 60 fm
(B) 30 fm
(C) 72fm
(D) 150 fm

99 G 13 T 16 37 (A) 3R RO (R) TR & J97 8 | 51 o7 fau 10 & — forad wah
1 S (A) T1 TR 1 HRYT (R) GRT 3ifehd 131 771 € | Gel S 1=l 1a¢ 7T HIS] (A),
(B), (C) 3R (D) 5 & T FIrT |

(A)  SANHAT (A) 3 FHROT (R) 34T Tl & 3T HR0T (R), 31frwred (A) 6t ot
AT HT R |

(B) AU (A) R FRUN (R) 3HT €T &, T FHRT (R), AHAT (A) 1 €&t
ST & LT € |

(C) AR (A) B 7, W 0T (R) T ¢ |
(D) 3R (A) 3HROT (R) G T4 & |

13.  SAUFHYT (A): I o 5 v #, 1w fher i =iers Sadt &€ ardi ® et &
(EE AR

FRT (R) : ﬁiﬁf?ﬁ@éﬂﬁﬁ:%mﬂmﬁhqlwmiaﬁﬁﬁﬁ%w
T A S |

14.  3¥HIT (A): S WY TR o1 foEe BiaT 2 AT sk ATIeh! o1 Soldd giaT &, al
STt SciSid BiaT & |
FR (R) R AR |, TOAI] R (Z) § gfg % WY SiEd Se Wi
AT Tt & STelfeh Gooh AT H, SE St Tfd ~fFersii
T TRET] SRH1 (Z) S o H1e e g |
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12, The radius of a nucleus of mass number 125 is

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

60 fm
30 fm
72 fm
150 fm

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)

(B)

©)
(D)

Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
Assertion (A) is true, but Reason (R) is false.

Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : In Young’s double-slit experiment, the fringe width for

dark and bright fringes is the same.

Reason (R): Fringe width is given by B = %, where symbols have

their usual meanings.

14. Assertion (A) : Energy is released when heavy nuclei undergo fission or

light nuclei undergo fusion.

Reason (R): For heavy nuclei, binding energy per nucleon increases

~55/5/3~[]

with increasing Z while for light nuclei, it decreases with

increasing Z.

WAAAAMMMAAAAMANMN 11 ] P.T.O.
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17.

18.
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HAMFI (A): TG T T Ta:Ja i aREeT 2 |

HRO(R):  TafeRtor % 7T Hied % IR, UTq % I8 § el 3o o 39 g
% BT Bl O AT Sl AN ek (ShiUd g9 o =i/ fei &1
T AT 2 |

e (A): Tt et # S I g aTesh 1 (emf) ek B Sier SE
el reTh I e ST 2 |

FRU(R): 309 UNQ g a1eeh o (emf) Treehid Tl o STISHATIITCT BT
2|

Qs g

qlel o Ush Boh o1 bl [ohEll Tohl S GIU Hh &Y U TSHTAT 1 € | Th G Jrefoh bl
T o & o TN T TS o6 |1 &Iferord: T T 8 | Iwaieh o1 It (N) 4
T T SR T T 39 90T 1 SR A ST S @ | oo R gaeh! ferfa ot = g
T ? AT HIWT | 2

ShTT ShT 15 foRT0T MN, HHTgSTg SHeRI0 BISSTehR 3TER ABC o fSsd sl st
AB o €7 Tvd W ITTeiead sTfad © | Tew 9 36 fortor o1 oo sTiftaa ifsie s
fSrsm o verel =T quadain () V2 7, (i) 3 7 2
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15. Assertion (A) : Photoelectric effect is a spontaneous phenomenon.

Reason (R):  According to the wave picture of radiation, an electron
would take hours/days to absorb sufficient energy to
overcome the work function and come out from a metal

surface.

16. Assertion (A) : Induced emf produced in a coil will be more when the

magnetic flux linked with the coil is more.

Reason (R): Induced emf produced is directly proportional to the

magnetic flux.
SECTION B

17. A light copper ring is freely suspended by a light string. A bar magnet is
held horizontally with its length along the axis of the ring. The magnet is
moved towards the ring with its N pole facing the loop. What will happen

to the ring and its position ? Explain. 2

18. A ray of light MN is incident normally on the face corresponding with
side AB of a prism with an isosceles right-angled triangular base ABC.
Trace the path of the ray as it passes through the prism when the
refractive index of the prism material is (i) V2, and (i) V3. 2

~55/5/3~[] VAN 13 o P.T.O.



19. ST I1 HTEHT bl Yeh A dTet SIS X Thavft JeRTeT ST BraT §, at qlafdd ud
SAafda SeRrer a1 T STraf ar sTafod T i oTaf % T & At ¥ R
STaafdd TeRTeT T aTaed =T 81 STt © | AT hifSe foh TaT ot ST # |

20. W T forelt 308 Si fRed & 5 x 1028 qwmy wfq = et § | gEH AT &
5 x 1022 1] it 5 Hiex Sifa (wfed) fohg e 2 | Sifta faforeet # sgeeas w
HTIHEI ATeh Higdl ol TRehReH hierg | (AT : n, = 1-5 x 1016 m=3)

21. (%)

)

forelT forera et R gweh! Wieh farwaTd 2-2 kW, 220 V Sifra € 158 110 V
HTYff TET X ITINT H TR ST @ | J1d HI

(i) forera el or wfere, qer
(i) 10 fire o 3ok g1 3cq=1 .7 |

HYAT

S fFET 1 m SeTE 3R 1:0 mm? STTRY-HIE &A% % dR o &l o o
2V 1 forveriat AT Siran @, a1 966 4-0 A ohY 90 JaTiRd gl ® |
T o UaTe shl TTaRIEIshdT ohT Uieheld shifSTq |

Qg T

22, foreumo g @ = aread gt @ 2 foret derfer s Sl g s R s wr R |
291Ts for UfraeR-Aeeae faem aitaer & gyanfea g1 arcelt & o1 graca v €34 yarforg
FATE |

23. (%)
@)

M
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19.

20.

21.

22,

23.

When monochromatic light is incident on a surface separating two media,
the refracted and reflected light both have the same frequency as the
incident frequency but the wavelength of refracted light is different.
Explain why.

Suppose a pure Si crystal has 5 x 1028 atoms per m3. It is doped with

5 x 1022 atoms per m3 of Arsenic. Calculate the majority and minority
carrier concentration in the doped silicon. (Given : n; = 1-5 x 1016 m—3)

(a)  An electric iron rated 2-:2 kW, 220 V is operated at 110 V supply.
Find :
1) its resistance, and

(i1)  heat produced by it in 10 minutes.

OR
(b) A current of 40 A flows through a wire of length 1 m and
cross-sectional area 1-0 mm?, when potential difference of 2 V is

applied across its ends.

Calculate the resistivity of the material of the wire.

SECTION C

What is meant by displacement current ? A capacitor is being charged by
a battery. Show that Ampere-Maxwell law justifies continuity and
constancy of the current flowing in the circuit.

(a) Can a transformer step up or step down dc power supply ?

(b) Can a step up transformer work as a step down transformer ?

(c)  Does a step up transformer contradict the principle of conservation

of energy ? Justify your answer.

igelil

o]
5

=
n[=]
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24.  p-n E¥ SEAEST T ITANT ek fordll qui-qir femerrl =1 aiuer AT a-15Y | 59sht
AT FETST T o T FTH qTed S=1ise |

25. @Ifeg e, =25 x 1077 C Wiq, = - 25 x 107 C %A f§5(0, 0, - 15 cm)
T (0, 0, 15 cm) W AT § | F1d hIfQ

Frerr 1 forege fag e, o

e-feig (0, 0, 0) WX fergg &1 =t aieeor T fem |

(k)
@)

26. o foRdT oTq (9 = 1°96 eV) & I8 W 6-4 x 1014 Hz Sraf sht Tehrer Ao fopa

SITAT ©, Al $6H SoiaH1 b1 FehRT-fore[d Scarsid i & | Tkt hifery :
AT TR | WIeH sl Sl

TSI SAFSIHT ohT STTRISHAH TSt Sooll, AT

et fova |

(k)
@)

(M

27. (%)

)

(1)
(ii)

(i1)

TR STt & ohis af eor i |
fe weeh ATfirhier stfufsha & ST ot S o =gt o e I &t
TTferq it §, ar foreht Trfirehier stfafsman o seaam Sett § (37T St

eamT o) fore TR ®aiafid 2T ® 2 et fifve |

AT

forelt aaett aftfert gRT UeT UTT 3 Tehivle o forq gehifofa ot shi gear
S JhIUI HIUT o ST AT SET3T | 36 UTH o MUR T bt T a1
weul ey fofian |

IS TR T FaTCHIRT ARG (0T T = ;—h)slsgi%rwaﬂ%mqgr
w2, 91 78w ufd & fore oft g9 &9 9 7 g7 =ity | 99 'Y
T off T o T TRT shT HETTHT o FTCHIHT hl ATq @l A6l A 2

AT IS |

28.  Wfewr w9 forwll GT ST o HIOT I~ Frefshid &R T sFsieh fTRay | Hetfolg o
Tufid w9 9 foreme fhHT 1 em SIS & TR % 3fade § G x-[GT H 10 A i
T JaTied 81 @ 2 | f6ig (1 m, 1 m, 0) T &7 B 1w T
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24. Draw a circuit diagram of a full-wave rectifier using p-n junction diodes.

Explain its working and show the input-output waveforms. 3
25. Two point charges q, =25 x 107 C and Qo =—25x 10~7 C are located at

points (0, 0, — 15 cm) and (0, 0, 15 cm) respectively. Find :

(a) the electric dipole moment of the system, and

(b) the magnitude and direction of electric field at the origin (0, 0, 0). 3
26. Photoemission of electrons occurs from a metal (¢, = 1-96 eV) when light of

frequency 64 x 1014 Hz is incident on it. Calculate : 3

(a)  Energy of a photon in the incident light,

(b)  The maximum kinetic energy of the emitted electrons, and

(c)  The stopping potential.
27. (a) (1) Write any two features of nuclear forces.

(ii) If both the number of protons and the neutrons are
conserved in each nuclear reaction, in what way is mass
converted into energy (or vice versa) in a nuclear reaction ?
Explain. 3

OR
b) Q) Draw the number of scattered particles versus the
scattering angle graph for scattering of alpha particles by a
thin foil. Write two important conclusions that can be drawn
from this plot.

(i1)  If Bohr’s quantization postulate (angular momentum = ;—h)

T
is a basic law of nature, it should be equally valid for the case
of planetary motion also. Why, then, do we never speak of
quantization of orbits of planets around the Sun ? Explain. 3

28. Write the expression for the magnetic field due to a current element in
vector form. Consider a 1 cm segment of a wire, centered at the origin,
carrying a current of 10 A in positive x-direction. Calculate the magnetic

%
field B at a point (1 m, 1 m, 0). 3
~55/5/3~[] VAN 17 o P.T.O.
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TR forva (V) wa forega & (E) Rer-fegfosht 1 s1eid e &9 @ deg Hoheaarg
€ | ferega &t weh wfer T3 @ St smmeprer # fopelt fow  feig we v ¢ gfd genrg e
T A AT A i UG FLdT 8, Salfeh o fova wa sAfewr Tir 8 S A o
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a i P e wofit B, == W E = B, g e s 8, s,
ferera &t forgga farviar <t sroTTerer SEoTd @ | 9eRT dTerd @ fob forla &t wred fova
o 3 $fira st & i gaeh afer g8 % wrer fava aitad 1 % SO e € |
TR & a8 9 2 STk 0T Tehich SAToRT Ioaat fovd T § e foaver & sht
AR FeTferd Bid & T & foigatt o st fererie 57 < feigafl o sfter TiasficT Tehish
ST g TohT 10 st o1 fererieor shear 2 |

J T

200V = 001m e—3x10" ms!

|

€ 005 m

v

IR AT iel T Toh I S0 & Tedish hl 9T 0-05 m AW hl 8, x-y I H
TH-38L o AT W1 TR © | 2-37&F o SR 39 off=r T 3 0-01 m B 3R 3=
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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. The electric potential (V) and electric field (E) are closely related concepts

in electrostatics. The electric field is a vector quantity that represents the

force per unit charge at a given point in space, whereas electric potential

is a scalar quantity that represents the potential energy per unit charge

at a given point in space. Electric field and electric potential are related

dv

_ -
by the equations E, = 1 and E = Er?, i.e., electric field is the
r

negative gradient of the electric potential. This means that electric field

points in the direction of decreasing potential and its magnitude is the
rate of change of potential with distance. The electric field is the force
that drives a unit charge to move from higher potential region to lower
potential region and electric potential difference between the two points
determines the work done in moving a unit charge from one point to the

other point.

J T

200V = 00lm e—>3x10" ms! X
L :

005 m

—2

N

v

A pair of square conducting plates having sides of length 0-05 m are
arranged parallel to each other in x-y plane. They are 0-01 m apart along
z-axis and are connected to a 200 V power supply as shown in the figure.
An electron enters with a speed of 3 x 107 ms-1 horizontally and
symmetrically in the space between the two plates. Neglect the effect of

gravity on the electron.
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(i)

(ii)

(iii)

~55/5/3~[]

o H A A R AT E 2
(A) (2><102Xjf<
m
(B) —[2><102Xjf<
m
(C) (2><104Xjﬂ
m
(D) —[2><104Xjf<
m

TS o i o & |, Sl foT8 calol @ Y TIfd ST ©, SHRT A R ;

A) - (35x 105 ms?) k

B) (35 x 1015 ms2) k

©)  (35x 1083 ms2) i

D) -(35x108ms?) i

(F) Il ok ol ok & W T B Soide | g R T e SaUe R
A 90x109s (B) 167x108s
(C) 167x109s D) 217x109s

Frora

(@) Il % s o & § I § Solae e ol SHeater fakama g
(A) 10 mm (B) 49 mm
(C) 59mm (D) 30mm

A 20 .

B
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(i)

(ii)

(iii)

~55/5/3~[]

[=
E
=

s
%
The electric field E in the region between the plates is : 1
N
(A) (2 x 102 Xj k
m
A
B) - (2>< 102 Xjk
m
A
(©) (2 x10% Xj k
m
N
D) - (2>< 104 Xjk
m
In the region between the plates, the electron moves with an
acceleration @ given by : 1
AN
(A)  —(35x%x 10 ms?) k
AN
(B) (35x105ms2) k
/AN
(C) (35x10183ms2) i
N
D) -(35x1013ms2) i
(a)  Time interval during which an electron moves through the
region between the plates is : 1
(A) 90x109s (B) 167x108s
(C) 167x109s (D) 217x10?s
OR
(b) The vertical displacement of the electron which travels
through the region between the plates is : 1
(A) 10 mm (B) 49 mm
(C) 59mm (D) 3:0mm
WAMAMMAAAAMAAAMANN 21 ° P.T.O.



(iv) EFiwiel & sffer Seidg M gIT STtRad 9o Ffeiad § & iH-81 2 2
B b
C d
e a
A 005 m
C
(A) a (B) b
) c (D) d

30. AT % TRl waw #, wywh ot fHfEt swern-seg didi Sl Wifd SaEER Sl 8 | S
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T 2 SR AfeRr Yt fafEl @ 5:0 m g T we TS fopn 2, St o A
TYMAT AT |

4(mm)
—— H50m 30
s 2 [ 25
qETIT TS A 5 20
N I I 15
10
I 05
—_— 2:0 mm 0
—05
— L
—10
— | 15
—-210
—-2'5
-30
qiar

(1) I8 SATTHLOT SRINT ShTT o Tord T[0T 2l TERIA a8 2
(A)  SIRTST T TOT Jehidl Rl
(B)  eRT=T 31 SRV Jah(d ol
(C)  IohTRT 3T ITTTES TeH(d i
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(iv)  Which one of the following is the path traced by the electron in

between the two plates ? 1
B b
- d
e a
A 005 m
c
(A) a (B) b
© c (D) d

30. In a Young’s double-slit experiment, the two slits behave as coherent
sources. When coherent light waves superpose over each other they
create an interference pattern of successive bright and dark regions due
to constructive and destructive interference.

Two slits 2 mm apart are illuminated by a source of monochromatic light
and the interference pattern is observed on a screen 5-:0 m away from the
slits as shown in the figure.

4(mm)

Light S=—=00m o

wavelength A 2.0

—_— | 15

10

T I () 153

—_ 20 mm
—0 5]
—a L
— % | “15
-z 0
-‘! (l
Screen

(1) What property of light does this interference experiment
demonstrate ? 1

(A) Wave nature of light

(B)  Particle nature of light

(C)  Transverse nature of light

(D) Both wave nature and transverse nature of light
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(i1)

(iii)

(iv)

~55/5/3~[]

E
B
=

e
(F)  TE STENT H Y TR HT GURE 2 - ;
(A) 720 nm
(B) 590 nm
(C) 480 nm
(D) 364 nm
areraT
(@) e o AR ¥ 1 b wies = ;
(A)  1-2mm
(B) 02mm
(C) 4-2mm
(D) 6:8mm

forg P, Siet safaereor et # wep faftam ffiia S 8, St safercoenrt ot

o st 9T 2 1
(A) 81x107"m

B) 72x107"m

(C) 65x10"m

D) 6:0x10"m

STe SRINT ST Uk UH 39 o ofiaw feurfed foram sirar @ fSraeer stuadHis 1@
a1ferek 7, ar fofet B 1
(A)  gHEISEm

(B) g 9 ST

(C) FI=EeR g S
(D) T STEm
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(i1)

(iii)

(iv)

~55/5/3~[]

(a)

(b)

B
~ ﬁﬁ-ﬂlil

The wavelength of light used in this experiment is :

(A) 720 nm

(B) 590 nm

(C) 480 nm

(D) 364 nm
OR

The fringe width in the interference pattern formed on the

screen 1is : 1
(A)  12mm
(B) 02mm
(C) 42mm
(D) 6:8mm

The path difference between the two waves meeting at point P,

where there is a minimum in the interference pattern is : 1
(A) 81x10"m
B) 72x10"m
(C) 65x10"m
(D) 60x107"m

When the experiment is performed in a liquid of refractive index

greater than 1, then fringe pattern will : 1
(A) disappear
(B)  become blurred
(C)  be widened
(D)  be compressed
ANV 25 J P.T.O.
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(1)

(i1)

(1)

(i1)

(1)

Qs s
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31. (a)

(b)

32. (a)

~55/5/3~[]

(i)

(i1)

(1)

(i1)

(1)

B
ﬁﬁ-ﬂlil

SECTION E

A parallel beam of monochromatic light falls normally on a
single slit of width ‘a’ and a diffraction pattern is observed

on a screen placed at distance D from the slits. Explain :

(D the formation of maxima and minima in the

diffraction pattern, and

(I) why the maxima go on becoming weaker and weaker

with its increasing number (n).

Write any two points of difference between interference
pattern due to double-slit and diffraction pattern due to

single-slit. 5
OR

With the help of a ray diagram, describe the construction

and working of a compound microscope.

(I) The real image of an object placed between f and 2f
from a convex lens can be seen on a screen placed at
the image location. If the screen is removed, is the

image still there ? Explain.

(I) Plane and convex mirrors produce virtual images of
objects. Can they produce real images under some

circumstances ? Explain. 5

Derive the condition for which a Wheatstone Bridge is

balanced.
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(i1)
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(b)

33. (a)

~55/5/3~[]

(i1)

(1)

(ii)

(i)

Determine the current in 3 Q branch of a Wheatstone Bridge

in the circuit shown in the figure.

OR

Consider a cylindrical conductor of length / and area of
cross-section A. Current I is maintained in the conductor

%
e|E|

_>
and electrons drift with velocity v (|vq | = 1), (where

symbols have their usual meanings). Show that the
conductivity o of the material of the conductor is given by

Il62

o= —17T
m

The resistance of a metal wire at 20°C is 1-05 Q and at
100°C is 1-38 Q. Determine the temperature coefficient of

resistivity of this metal.

A rectangular loop of sides _51 and b carrying current I is
placed in a magnetic ﬁeld_)B such that its area vector A
makes an angle 6 with B . With the help of a suitable
diagram, show that the torque 7 acting on the loop is given
by T = m x g, where m (=1 A) is the magnetic dipole

moment of the loop.

Ok-0)
E
=

(57
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(i1)

(1)

(i1)
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(b)

~55/5/3~[]

(ii)

(1)

(ii)

A circular coil of 100 turns and radius (%) cm carrying
T

current of 5:0 A is suspended vertically in a uniform
horizontal magnetic field of 2:0 T. The field makes an angle

30° with the normal to the coil. Calculate :

(I)  the magnetic dipole moment of the coil, and

(I) the magnitude of the counter torque that must be

applied to prevent the coil from turning.
OR

%
Derive an expression for the force F acting on a conductor
of length L. and area of cross-section A carrying current I

_>
and placed in a magnetic field B .

A part of a wire carrying 2:0 A current and bent at 90° at
two points is placed in a region of uniform magnetic field
%

B =-(050T) ﬁ, as shown in the figure. Calculate the

magnitude of the net force acting on the wire.

- x X X b X %
j —~
2() 1‘\ w« % % % e b
¥ 20 cm
®x o x x x XX
Y > >

1 x X x X X
~
k

e—50 cn—|
VAVAYAYNAY,VAVWVAVAVVVAVAVAVVAVAVAWV, VAV,VVAVAVAV) 31 L4
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1

The CBSE has decided to introduce On Screen Marking (OSM) for the evaluation of
Class Xll answer Book with the 2026 Examination.

2

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
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their correctness otherwise and due marks be awarded to them. In Class-XI|,
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given answer and even if reply is not from marking scheme but correct
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the marking of individual evaluators.
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No marks to be deducted for the cumulative effect of an error. It should be
penalized only once.

1"

A full scale of marks 0 to 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
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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 :-

e 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

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

16
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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.

17
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option/ alternative is required to be attempted, the Evaluator shall award
marks in both the options. The system will take the higher of two scores and
disregard the other response.

18

In a question having two options/alternatives, if a candidate has attempted
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MARKING SCHEME: PHYSICS (042)
Session: 2025-26

HOME

Code: 55/5/3

Q. No.

VALUE POINTS/EXPECTED ANSWERS

Marks

Total
Mark

SECTION A

(€)2.65x 107kgms"

(3%}

(A) high resistance in reverse bias and low resistance in forward bias

Award full mark for attempt

(C)7.5x 10°m"!

(B)

T

B

HOME

(D) ac is less dangerous

©L
b/e

c) Lo
( )_2‘0

5

q . .
() Ty pointing along AM

(C) M, >M, +M.)

(A) Zero

(A) 6.0 fm(Note. Award full marks for Attempt)S

(A) Both Assertion(A) and reason (R) is true , reason (R) is the
correct explanation of the assertion(A).

Page 1 of 18
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14 | (C) Assertion(A)is true, but reason(R) is false.

5 (B) Both Assertion(A) and reason (R) is true but reason (R) is not the |
correct explanation of the assertion(A).

16 | (D)Both Assertion(A) and reason (R) are false. 1

SECTION B
17
Explaining the effect on the motion and position of the ring. 1+1

Current is induced in the ring V,
Reason- Due to electromagnetic induction. Vs
The ring will be repelled. Va
Reason- As per Lenz’s law, Current is induced in the anticlockwise direction and v

magnetic moment associated with this current has north polarity.

Note: Award 1 mark if the student draws diagram showing current in
anticlockwise direction.
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Tracing the path of ray through prism when refractive index is:
(i) m =2 1
(i) m =3 1

(i)

(ii)

sini, =

A
4
,/

11 S !;- o ’/
i D M - N "fe‘x
i =45 netT

e L,

F—'-ia- {

Since i = i, so the emergent ray grazes alongside AC.

A ¢
2
4.
P s
2
n_ . -
N 7 s>
P
v
h=J=
= <
Y.
-2

L1 1
sinj,=—=—
u 3
i <45"

Since i >, so, the ray suffers from Total Internal Reflection (TIR)

HOME

HOME

Explaining the reason for

Frequency of incident light is same as reflected and refracted light. |
Wavelength of incident light is different than that of refracted light. |

The frequency of light depends on the source and does not change when light
passes through different media. i.e. frequency is the characteristic property of the
source.

The wavelength depends on the speed of light in the medium. (v = v4)

Page 3 of 18
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Calculating:
Majority carrier concentration
Minority carrier concentration

1'%

Majority carrier concentration = Doping concentration

.. Majority carrier concentration (nc)=5 x10*? atoms per m*

1OME

A Ya
n; =n,n,
n> Va
nh =—
n,
(15x10°)
n —_—
"5x107 v
=4.5 x 10" atoms per m* v
Minority carrier concentration = 4.5 x 10” atoms per m* )
2
21
(a)
Calculating
(i) Resistance YA
(i1) heat produced in 10 min. 1 ¥4
(1)
R:i
P
(220)
“22xi0 0 "
(ii) H=PRt %
e L0 sa %
=5x5x22x 600
=33x10°] Va
OR
(b)
Calculating the resistivity of the wire. 2
RA
P= T 2
r=V_2_14 Z
I 4 2
_1x10° "
P axi ’
=5x 107 Qm Y 2

10OME

Page 4 of 18
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SECTION C

HOME

22

—

Defining displacement current.
Justifying continuity and constancy of current. 2

Displacement current: The current due to varying electric field between the plates
of capacitor.

Ampere-Maxwell Law
Bl =p (1, +1,)

Outside the capacitor, [y = 0
1=l

Inside the capacitor [, = 0

=& 1(2}

dr\ g,
_4d9 _

de*
Hence, I, + I, has the same value at all points of current.

HOME

23

Answering

(a) whether the transformer can step up and down dc power supply. |
(b) whether a step up transformer works as step down. 1
(¢) Contradicting the principle of conservation of energy. |

(a) No
Transformers work on the principle of mutual induction.
Because D.C. provides a constant current, there will be no change in magnetic flux.

(b) Yes
By reversing the connections, the secondary winding can be used as the primary.

(c) No
A step-up transformer changes low voltage into high voltage, and the current is

reduced by the same proportion.

Page 5 of 18
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Drawing a circuit diagram. |
Explaining its working 1
Showing the input and output waveforms 1
Centre-Tap
Transformer
- : Diode 1‘D|)
X
| 1
|
- R, Output
3
= Y

[N

Working:

Suppose the input voltage to A w.r.t centre top at any instant is positive.
At that instant voltage at B being out of phase will be negative,

So. diode Dy gets forward biased and conducts while D3 being reverse biased is 1
not conducting. Hence, during this positive half cycle we get an output current
and output voltage across the load. HOME
When the voltage at A becomes negative w.r.t centre top, the voltage at B would
be positive, the diode Dy, would not conduct but D2 conduct and giving an output
current and voltage across the load.

Input and output wave, 'fonn:

-
=
: N .
i : 7

s : : :
= # t
z : wN___i
= ; ; $

) :
B 4 i ; i
=* “7 s : :
® | Dueto ! Dueto i Dueto ! Dueto
= D : D 1 D, I D
= . . 2 H H 2
= g | H $ / A
&=
S t

()
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25
Finding
(a) The electric dipole moment of the system.
(b) The magnitude & direction of electric field at the origin.
(a) p=qx2a Ve
=25x107x30x 107
=75x10°Cm v
(b)
-1 a
dre, 1 Ya
9 -7
B =E, I=9x10x2.5‘x110 -1 x 10°N/C 2
- (15x 107)° :
E=E +E,=2E =2E,=2x10° NIC Ve
Direction: Along positive z-axis v
3
26
Calculating
a) Energy of a photon in the incident light.
b) Maximum kinetic energy emitted.
¢) Stopping potential.
(a) E= hv A
=6.626 x 10*'x 6.4 x10"
1L.6x 10" v
=2.64 ¢V or 4224 x 10™]
(b)K pax=E - ¢0 Y
=2.64-1.96 =0.68 eV or (10.88 x 107°]) A
(vc) eVo= K max Va
Vo= K mav/c 1
=().68V 2
3
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(a) HOME

(1) Writing two features of nuclear force. 2
(ii)Explaining how mass converted into energy. (or vice versa) in a nuclear
reaction 1

(i) Features of Nuclear force:

1. charge independent 1+1
2. strongest force.

3. short-range force /saturated force

4. does not follow inverse square law.

Note: Award full marks for any two valid points.

(ii) The total mass of the nuclei on the left-hand Side need not be same as that on |
right hand side of nuclear reaction Since Binding energy contributes to mass, the
difference in these binding energics appear as energy released or absorbed. in a
nuclear reaction.

OR
(b)

(i) Drawing the graph between scattered particles & scattering angle. |
Writing two important conclusions. |

(i) Explaining invalidity for Bohr Quantisation postulate for planetary
motion. 1 HOME

(i)

8 &5
[

ot
(=)
el

10 \

&)
/)

N

—
<
3

Number of scattered particles detected

—
o

20 40 60 80 100 120 140 160 180
Scattering angle 8 (in degree)

o
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Important conclusions:
1.Most of the space in the atom is empty.
2. Most part of mass of atom and its positive charge were tightly concentrated at
its centre.
Note: No marks to be deducted for scale on the axis
(i)
According to Bohr Quantisation postulate
L=mvr
=nh2n
Since mass of planets is very large as compared to mass of atomic particles,
angular momentum (L) will be very large.
Therefore, Principal quantum no.(n) will be very large.
For large quantum no. the difference in successive energy levels will be

negligible. Hence quantization fails.

HOME

28

Writing the expression for magnetic field in vector form. |

[$9]

Calculating magnetic ficld B at a given point.

Magnetic field due to a current element (d/) at a distance r,
Hy 1(dl xr)

dB= -
4r r

_ Mgl dlsing
4mr?

dB

r=\/§m

dB = 10~7 x 10X 1072 sin45’

2
dB=3.53x107°T

Direction: Along + ve Z-axis

Alternatively

r=G+pm o

HOME
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dl =107 m

Idi=10x 10?7 i Am
7B = ,uul(dlz(r)
4rr
4zx107 oo )i x (i+ /)]
C 4r ~2)
107

= 2\/E(O.l)(0+k)

5 9
— x 107k
7

dB=3.53x 107k

HOME

SECTION D

29

(i) (D) (-2 x10* V/m) &

(i)  (B)(3.5x10" m/s?) k
(i) (a) (C) 1.67x 107%
OR
(b) (B) 4.9 nm
(iv) (B) b

HOME

30

(1) (A) wave nature of light.
(ii) (a). (C)480 nm
OR
(b) (A) 1.2mm
(i) (B)7.2x107m

(iv) (D) be compressed

Page 10 of 18
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SECTION E

31

(a)

(1) (I). Explaining the formation of maxima and minima in the diffraction
pattern 2
(II)Explaining the reason for weakening of maxima with increasing
number(n) 1

(i) Writing two points of difference between interference and diftraction
pattern 2

(i) o
(D '/” To P
z /'/ /_'_/
l. /{ " i _&f//)
—_ ! —

M\

1
M1. ;

From S

N

— +To C
M
— » N >

Path difference between the waves originating from points L and N superimposed
at P on the screen is, NQ = a Sin
Secondary minima

asinf=nk n==%1,42, ..
Secondary maxima

asind=2n+1DA/2 n==£],£2, ..

Alternatively,
The light coming from the slit superimposes at the center of screen forms
central maxima with maximum intensity. For secondary maximas on
screen light coming from a part(one-third, one-fifth, one-seventh....)of
whole slit contribute for giving intensity on screen.
For Secondary minimas, contribution from two halves of whole slit cancel
each other, so the intensity falls to zero.

1L

As n increases, maxima goes on becoming weaker ,since the light coming from a
fraction of the slit (one-third, one-fifth, one-seventh, ..) contribute to the
intensity at a point.

Y

HOME
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(i)
Interference Diffraction
The width of bright and dark bands is The width of central maxima is twice
equal. the width of secondary maxima or
minima
Intensity of all bright fringe is same Intensity of bright fringe decreases wit

distance from central maxima.

There is a good contrast between bright | There is a poor contrast between brigh
and dark fringes and dark fringes.

Intensity distribution curve: Intensity distribution curve:

AAN N,

Note: Award full marks for any two correct differences.

OR
(b)
(1) Construction/labelling using ray diagram. 1+1
Working of a compound microscope with help of ray diagram 1
(ii)

(I). Explaining the formation of real image if the screen is removed. 1
(1) Explaining the circumstances for formation of real image. |

@) fe— u—sta-ro| e
B B o

A e ] \
| o { | Eyeptece iy
h SRl = 2 6\"--;
T > Lo

i K

L T
Av

Construction: It consists of two convex lenses, objective lens with small
aperture placed near the object and the eye piece with large aperture placed near
the eye. Both lenses have small focal length. These lenses are placed coaxially in
a narrow tube with rack and pinion arrangement.

Working: The lens near to the object called objective forms a real, inverted &
magnified image of the object. This serves as the object for eye piece which
produces the final image, enlarged & virtual.

(ii) 1 Yes
Real image is formed by actual intersection of rays.
I Yes

If the object is virtual.
Note: 1. If students do not write construction award full marks for well-
labelled diagram representing objective lens, eye piece, along with image
position at near point or normal adjustment.

2. Deduct %2 mark if arrows are not drawn.

(V2)x4

Y2
Y2
Y2

HOME

HOME
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32

(i) Deriving the condition for balanced wheat stone bridge.

(i1) Determining the current in 3Q branch.

2%

2%

0)

'f“‘ = |

.
Applying Kirchoffs rule to closed loop ADBA.

For balanced condition 1g=0.
SR O BR2 =0 i, (1)

Applying Kirchoff’s rule to closed loop CBDC using Ix- 1, L= 12

RRaH =TiRs =005 simmivanans (11)
From eq.(i).

L_R

I, R
and from eq.(i1)

L _R

L R

R‘J
hence —= &

Rl R}

Ya

a

HOME

HOME
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(i) HOME
A
]/2
Applying Kirchoff's rule to loop [ (ABDA)
20.11-3 12 ((J-1)E0 oo nnsavinsssaamansumsnesssassnmsasns (i) a HOME
Applying Kirchoff's rule to loop II (BCDB)
-2 (Li-L)*+ 1{I-IiH) +31=0 ..o (i1) Vi
Applying Kirchoff's rule loop IIT (EADCE)
12 (I-L)-1 (I-LHR)==6 e (iii) v
After solving eq. (1), (ii).(iii)...
I=12/821 A Ya
Note: Award full marks if student takes another appropriate
current distribution in the circuit.
5
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OR
(b)

(i). Showing the conductivity of material. o=ne’t/m

(ii). Determining the temperature coefficient of resistivity.

L

(1

e Ax = DA

The amount of charge crossing the area in time At is

Q= Ne
Q= (nAl)e
,:g
Ar
/= nAle
At
I=nde|Vi| covcrerivernnn (i)

Substituting the value of | v, | in eq.(i)

1 [e|f|r]

From eq.(ii) and (iii)
G = ne*t/m

(R2 - R)
[Ri (T2 - T1)]
(138 - 1.09)
7 Tos x (100 - 20)]
0.33
= (1,05 x 80)
=0.0039 °C”

(i) @ =

HOME

HOME
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Alternatively
R BRI ssscsmsmancnsarsd (i) HONIE
Ro=Ro(1+a AT2). e (i1)
I+a AT,
Ri/R= ( i )
(1+a AT;)
105 1+20a
1.38 1+100c
On solving
o= Lk !
2580
=0.0042 °C"!
33 | (a)
(i). Showing the torque acting on the loop. =mxB 3
(11)(I) Calculating magnetic dipole moment of the coil. 1
(I1) Calculating the magnitude of counter torque. |
(1)

According to Right Hand Screw Rule,
Forces on BC & DA are equal and opposite in direction with same line of action,
hence they cancel out each other,

Force on arm AB & CD, are also equal and opposite in direction but there is a
difference in line of action so, a torque will act on it.
Fi=F.=IbB

t = Force x perpendicular distance
t=Fi (a/2) sin0 + F2 (a/2) sin0
=(IbB) a sin0
t=I A Bsinf
m=IA
t=m B sinf

=m xB

V2

HOME
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Alternatively,

a.

i
A

P

According to Flemming’s left-hand rule, the magnitude of force on sides PS and
QR are equal and opposite to each other, so they cancel each other.
The side PQ experiences a normal inward force equal to IbB while the side RS
experiences an equal normal outward force. These two forces form a couple
which exerts a torque given by:
t= Force x perpendicular distance
= |bBx a sinf
= 1A B sin0
But IA = m, the magnetic moment of the loop
©=mB sinf
r=mx B

(ii) ()
m=NIA

10X10” ) gy

=100x5xm
e
(1)
7=mB sin0
=5 x 2 xsin30
=5 Nm

Ya

HOME

HOME
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OR
(b)
(i). Deriving expression for the force acting on a conductor placed in
magnetic field. 2%
(ii) Calculating the magnitude of net force acting on the wire. 2%

(i) Let the number density of the free electron in the conductor be 2. So, the total
charge of conductor,
q=nALe
Total force acting on ¢ placed in field B, moving with velocity Vg
F=q(vxB)
F=n(AL)e(v,xB)
Here, ne v, is current density (J) and [ne v, |A is current in the
conductor,
Therefore

F=[J(AL)]xB
F=1(IxB)

(i)  The force acting on the wire /; (50cm) placed along x-axis

F=1(/xB)
=2 (50x107) i x (-0.5) ) k
=0.5]N
The force acting on the wire /> (20cm) placed along y-axis

F,=1(1,xB)

=2(20x107) (j)x (-0.5) k
=0210N
As Fi & F» are perpendicular to each other, the resultant force on the wire will be

F=[(F + F2)
_J(0.25 + 0.04)

=v0.29N

Alternatively,
F=F +F,
F=1 (I xB)+1(/ xB)
={2(50x107) £ x (-0.5) k }+ {2 (20x102 )(- J)x (-0.5) k }

=0.5j+0.2i
F=J(F + F2) =,[(025 + 0.04) =J029N

N

Va

HOME

HOME
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