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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
()
V)
(vii)

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

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

In Section A : Question numbers 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

In Section E : Question numbers 31 to 33 are Long Answer (LA) type
questions. Each question carries § marks.

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

(ix)
(x)

~55/1/3~ {}

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 calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h=6.63x103*J s

e=1.6x1019C

Ho=4mx 1077 T m A~

gy =8.8564 x 10712 C2 N1 m2

1
e =9x 109N m2 C2

Mass of electron (m,) = 9.1 x 10731 kg

Mass of neutron = 1.675 X 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 J K1
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SECTION - A

1. Four independent waves are expressed as 1
(i) y;=A;sinot (i) yy,=Aysin2 ot
(111) ys;=A4cos ot av) y,=A,sin (ot + n/3)

The interference between two of these waves is possible in
(A) (1) and (111) only (B) (i11) and (iv) only

(C) (), (111) and (iv) only (D) All of them

2.  An electromagnetic wave passes from vacuum into a dielectric medium
with relative electrical permittivity (3/2) and relative magnetic

permeability (8/3). Then, its 1
(A) wavelength is doubled and frequency remains unchanged.

(B) wavelength is doubled and frequency is halved.

(C) wavelength is halved and frequency remains unchanged.

(D) wavelength and frequency both will remain unchanged.

3. In an unbiased p-n junction, at equilibrium, which of the following

statements 1s true ? 1
(A) Diffusion current is zero but drift current exists.

(B) Diffusion current exists but drift current is zero.

(C) Diffusion and drift currents are equal and opposite.

(D) Both the diffusion and drift currents exist but are unequal.
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e § qUT x, y MA H & | 795 (2.0 m, 1.0 m) W RIA & §RI &9 x-3& § S 1Y
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(A) 45° (B) 90°
(C) 135° (D) 315°

Im S8 3R 1.7 x 1077 m?2 ITRA-h1E AR o qis & aR § 1.5 A Hl Fa g
TaTfEd &1 TR | AR A & R AR R : [pg, = 1.7 x 1078 Qm)

&) 0155 (B) 0303
© 15% (D) 3.077

Ty o TG ol BT avg ¥ 3T STeT W™ HIE (n = 1.5) % R Fshdl AT % TR
I8 T IS & | I T AT ok i e S afg g g u FT R F A T99 2

@ u<y ® Scucr
(C) R<u<2R D) u=>2R
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4. A conducting wire connects two charged metallic spheres A and B of radii

r; and r, respectively. The distance between the spheres is very large

compared to their radii. The ratio of electric fields, (E,/Ep) at the surfaces

of spheres A and B will be 1
| Iy
O ®
2 2
Iy s
€ —3 D) —
Ty ry

5.  The electric potential for various points in x-y plane is given by V = 1.0 x2

— 2.0 y2, where V is in volts and x, y are in metres. The angle that the

electric field at point (2.0 m, 1.0 m) makes with the positive x-axis is — 1
(A) 45° (B) 90°
(C) 135° (D) 315°

6. A current of 1.5 A is maintained in a copper wire of length 1 m with area of

cross-section 1.7 x 1077 m2. The magnitude of electric field in the wire is

[Po, = 1.7 x 1078 Q m) 1
\ \
(A) 015 (B) 0.30
\ \Y%
©) 1.5, (D) 3.0,

7. Light from a small object in air falls on a spherical glass surface (n = 1.5)

of radius of curvature R. A real image of the object will be formed if the

object distance u is related to R as : 1
R R

@ u<y B T<u<R

(C) R<u<2R D) u=>2R

~55/1/8~ {3 WAMWAWAWAAMAAAAWA 7 . P.T.O.



8.

10.

11.
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(C) =l BT =TfEE 3R 98 +X fesn # verfed gt =iey |
(D) =l BT =fEe 3R T8 —X fewn # yanfza 2 =nfzw |
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(A) Haet e ATt T g (B) hdel SIS I TN gHT
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8.  The ratio of the potential energy to the kinetic energy of an electron in nt®

orbit of Bohr model of hydrogen atom is 1
1 1

@ -3 ® 3

€ 2 D) -2

9. Welders wear special glass goggles or face masks with glass windows to

protect their eyes from 1
(A) Infrared rays (B) Ultraviolet rays
(C) X-rays (D) Microwaves

10. A circular loop has radius R and carries current I as shown in figure. In
order that the net magnetic field at the centre of the loop is zero, the

current in wire AB should have magnitude 1
1
P X
....T.... X
2R Z
A B

(A) 2nl, along +X — axis
(B) 2nl along —X — axis
(C) =l along +X — axis
(D) I along —X — axis

11. The phenomenon of interference is shown by 1
(A) longitudinal mechanical wave only
(B) transverse mechanical wave only

(C) electromagnetic waves only
(D) all these waves
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12. foreft 2ot LCRURMI A R =3 Q, X, =4 QU X; =8 Q8 | 38 §SH I 220 V,
50 Hz % ac ®Id & SST 1 3 | IRa <1 S1fekd T[oTieh 2 :

13.

14.

15.

16.

(A 0.30
(C) 0.50

(B) 0.45
(D) 0.60

e : oA T 13§ 16 H & T 7 61 e Gy e E — 3 | U B HUA (A) 3G
1 SR (R) o &9 H AHIIhd fohaT T 2 | 37 931 o fore =i feu e fesbet (A), (B),
(C) 31 (D) ¥ & ¥l IR g :

(A) HYF (A) IR HR (R) SHT T & 3N HRT (R), A (A) i TEl AT R |
(B) HUA (A) 3T HR (R) gHI T &, Thg R (R), HUF (A) 1 el e 781 2 |
(C) e (A) T 8, fehg 10T (R) 38 2 |

(D) U (A) 3R HRW (R) GHI &1 38 ¢ |

HU (A)

%R (R)

HU (A)

%R (R)

HU (A)

%I (R)

HU (A)

%R (R)
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12. A series LCR circuit with R =3 Q, X, =4 Q, X; = 8 Q is connected to a

220V, 50 Hz ac source. The power factor for the circuit is 1
(A) 0.30 (B) 0.45
(C) 0.50 (D) 0.60

For question number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the options (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) 1s 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. Reason (A) : The mass of a nucleus is less than the sum of the masses of
the constituent nucleons. 1

Reason (R) : Energy i1s absorbed when the nucleons are bound
together to form a nucleus.

14. Assertion (A) : All atoms have a net magnetic moment. 1

Reason (R) : A current loop does not always behave as a magnetic dipole.

15. Reason (A) : In Bohr model of hydrogen atom, the energy levels are
discrete and quantised. 1

Reason (R): In a hydrogen atom, the electrostatic force on the electron
provides the necessary centripetal force to it to revolve
around the nucleus.

16. Assertion (A) : If accelerated electrons are passed through a narrow slit,
a diffraction pattern is observed. 1

Reason (R) : Electrons behave as both particles and waves.
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17.

18.

19.

20.

21.

Qs -d

fordl) =rTeter § SARH1 % TUATE ST <hl IRHTO-hife o B 7 fopeht <meres © YemgA™ U
3R 39 S oh 3TETE o H Heel Fea 1T |

L SIS o Ueh AR ol HIgeht SRI-SH & (1) N B 3l Tsh SR Hgatt a (i) N &l
%! T JARRR Hecll 18 St & | GFT TRl H ST el 39 T o &1 Hawd Th
3187 o qNd: HeateRa: foret ThunH, &fos Jehi & H gEH o [T Wad & 3R 3
TUH I YaT(Ed &1 W 2 | SR el T oM aTel - 31Tl Ud JamehR el W
T STt St - 3ATE0 % SThas T oh ST b1 TR HIT |

(a) TS 1 U Tortor 41 fred g1 aireedt 400 nm T8 600 nm T JhrT foeme 8
1 mm <SS 1 Foret woher 3R =1 wéiea ot & fote S & @ Srar 2 | B &
1.5 m @ W@ UG W ha3 38 § 39 foreg hl =g gt =1 uftehera <hifore for w
S qUIGHT o T 31Er fhsl |l &1 S @ |

CLE

(b) = s fgfet o eeen # fafei % = gl 0.6 mm ® | 440 nm @
660 nm TTCE Y Teh TR 1 AN ik AR & 1.5 m T @ foret o
T TR Be U o STt 2 | bt 3feEs | 39 faeg deh ol i gt S
Hifore g w gt qrest % dq ded b Furdt 21 ST |

fepet SoTerg HIZshIEehIT T ToIitd Seidre il ol atiesd 0.011 nm # | 7@ sieear & siaa
T B 3AFAT 7 I8 qUIeed U feham 3TehT Uitehes hifTT | (e = 1.6 x 10719 C,
m,=9x 103 kg @ h = 6.6 x 10734 J.s i)

F1§ e Rl ZT T A = 240 T = 7.6 MeV ¥ 31 fie  foaifea

gar g a9 ucqqoaﬁrngHli@TAz120w%:8.5MeV% | 39 ThH |
IS Folt shT Tiehetd shifT |
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SECTION - B

17. What is the order of magnitude of drift velocity of electrons in a conductor ?
Deduce the relation between the current flowing through a conductor and
drift velocity of electrons in it. 2

18. A wire of length L is bent round into (1) a square coil having N turns and
(11) a circular coil having N turns. The coil in both cases is free to turn
about a vertical axis coinciding with the plane of the coil, in a uniform,
horizontal magnetic field and carry the same currents. Find the ratio of
the maximum value of the torque acting on the square coil to that on the
circular coil. 2

19. (a) A beam of light consisting of two wavelengths 400 nm and 600 nm is
used to illuminate a single slit of width 1 mm. Find the least
distance of the point from the central maximum where the dark
fringes due to both wavelengths coincide on the screen placed 1.5 m
from the slit. 2

OR

(b) In a Young’s double-slit experimental set-up with slit separation
0.6 mm a beam of light consisting of two wavelengths 440 nm and
660 nm 1is used to obtain interference pattern on a screen kept 1.5 m
in front of the slits. Find the least distance of the point from the
central maximum where the bright fringes due to both the
wavelengths coincide.

20. In an electron microscope, accelerated electrons have wavelength of
0.011 nm. Calculate the voltage through which electrons were accelerated
to attain this wavelength. 2

(Take e =1.6 x 10719C, m_ =9 x 10721 kg, h = 6.6 x 10734 J.s)

21. Suppose a nucleus with mass number A = 240 and % = 7.6 MeV, breaks

B.E.
into two nuclei, each of mass number A = 120 WithT: 8.5 MeV.

Calculate the energy released in the process. 2

~55/1/8~ {3 WAMWAWAWAAMAAAAWA 13 . P.T.O.



22.

23.
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SECTION - C

22.

An ac voltage V, = 12 sin (100 nt)V is applied between points A and B in a
network of two i1deal diodes and three resistors as shown in figure.

During the positive half-cycle of the input voltage V; supplied to the
network. 3
(a) Identify which of the two diodes will conduct and why ?

(b) Redraw an equivalent circuit diagram to show the flow of current.

(c) Calculate the output voltage drops V|, across the three resistors when

the input voltage attains its peak value.

23. Figure shows a narrow beam of electrons entering with a velocity of

3 x 107 m/s, symmetrically through the space between two parallel

horizontal plates P, P1’ and P, P2’ kept 2 cm apart. 3
P, Al P’
—e
De==cyimip 5 e ol il
m ‘*-‘_$~‘
P, BN
| P,™

If each plate i1s 3 cm long, calculate the potential difference V applied
between the plates so that the beam just strikes the end P,.

~55/1/8~ {3 WAMWAWAWAAMAAAAWA 15 . P.T.O.



24. (a)

(b)

25. (a)

(b)

(a)
(b)
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fehe 3t Tat Wl 8 | 3 3fiel & (1) et 3R (ii) ame foreft foig w72 Sega &=
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YT
SEeEIH Uq o Fder 6 3d i Hifs |
for  g@ie e wftieshi & Heash @i fig A T B o 9 ged oty 31 i |

R
B AAAs

2R O R R N 3R
— M AM——AA——AMA—— AN —
P
VWA
R

A M R
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24. (a)
(b)

25. (a)

(b)

(a)
(b)

State the two conditions under which total internal reflection occurs.

A transparent container contains layers of three immiscible
. e 3 2
transparent liquids A, B and C of refractive indices n, D andgn,

respectively. A laser beam is incident at the interface between A and
B at an angle 6 as shown in figure. Prove that the beam does not enter

2
region C at all for sin 6 > 3

Using Gauss’s law, deduce an experession for electric field at a point

due to a uniformly charged infinite plane thin sheet.

Two large thin plane sheets, each having surface charge density o,
are held close and parallel to each other in air. What is the net

electric field at a point (1) inside and (i1) outside, the sheets ?
OR
Obtain the condition of balance of a Wheatstone bridge.

Find net resistance of the network of resistors connected between A

and B, as shown in figure.

R
AAMA
2R O R R N 3R
— M AM——AA——AMA—— AN —
A M R P B
AN
R

3
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% ®Y H TR 3T T8 3737 (1) Sefeehld (ii) TR GEHeel sATd | 370 I
THd # e T |
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26. A parallel plate capacitor of capacitance C is charged to V volt by a
battery. After sometime the battery is disconnected and the distance
between the plates 1s doubled. A slab of dielectric constant k = 1.8 is then
introduced to completely fill the space between the plates. How will the
following be affected ? 3

(a) The capacitance of the capacitor.
(b) The electric field between the plates of the capacitor.
(¢) The energy stored in the capacitor.

Justify your answer in each case.

27. (a) Draw the V-I characteristics of silicon diode. 3
(b) Explain the following terms :
(1) minority carrier injection in forward bias

(i1) breakdown voltage in reverse bias

28. (a) Why does one prefer to view the image formed at infinity than that

formed at near point in microscope/telescope ? 3
(b) Consider lenses L;, L, and L, as specified in the following table.

Which of them will you select as objective and eyepiece for
constructing best possible (i) telescope (i1) compound microscope ?

Give reason for your answer.

Lens L1 L2 L3

Power 6D 3D 10D

Aperture | 1cm | 8cm | 1cm
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fopan T 2 | rfemia: I8 39 a2y W R T ¢ fob TRl arrad hectt b S grEeh
& T @ I 2 1 I8 Ueh forardt sie-3mepet b1 31w it 8 | HSeft o fargdor shr wray <
Tehdl & 3N Tg peeh o Jarfed B arelt &y, e o Wl I T, Feolt & epmhe aul
FrIhiY & © HefUd Bl 2 | FSell W IS Ueh SICTAT Aider sii-JTe0l Y il 8
3R fRor =1 A9 H TErIar St B | SUge TfcRIHT ST IR Shieh TeaTHiet i aifed
TR o Urffex 31ere Sieeamrdt # uftafda form S aehar 2 |
() FOF o SR et o AT | IR o STasg 39 T ol STel Sel-3TTeul 3T

(A) Tg-Ig ShTS Tl ST S Jreiehia &1 H Ifg L T R |
(B) Trugudhia &

(C) e Sct-3TTeel T hid aTelt STeTshHTH!

(D) B H 30 B ATl Fer-arrd S TR 2l § |

(1) Tereft Trearfiet it arr-gufedt § gig TN 81 A SHehT TaH STTHH T @ -
(A) HEe % Bl hl T H Fhg HET |
(B) Fecil i BEthet qT Feehid 85 shl sl 9T |
(C) el o &AH a1 FoehIT & <hi TTea shl hH L |
(D) STHHRT o TS s § Jfg e |

(I11) foreht SeTghect! TooHEiet i Heell 1 8B 4.0 x 103 m2 TAT 380 Bl hl T
50 & | Sheett 0.25 T % Jeehid &5 T gl o T B | 99 Foell § 5A i o vanfea
B B 1 6 T AT AT St - 3T Bl R
(A) 1.0Nm (B) 2.0Nm
(C) 0.50 Nm (D) 0.25Nm
T
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SECTION -D

29. A galvanometer is used to detect or/and measure small currents in an
electrical circuit. It essentially works on the fact that a current-carrying
coil experiences a deflecting torque when placed in a magnetic field. This
deflection in the coil can be measured and it is related to the current
flowing in the coil, the number of turns in the coil, area of the coil and the
magnetic field. A hair spring attached to the coil provides a counter torque
and helps in measuring the deflection. A galvanometer can be converted
to an ammeter or a voltmeter of desired range by using suitable
resistances. 4

(I) The torque on the coil remains constant irrespective of the coil’s
orientation during rotation due to

(A) wuse of soft iron core which increases the magnetic field.
(B) radial magnetic field
(C) hair spring which provides the counter torque

(D) eddy current in the iron core which causes damping.

(II) The best way to increase current sensitivity of a galvanometer is by
(A) 1increasing number of turns of the coil
(B) 1increasing area of coil and magnitic field strength
(C) decreasing area of coil and magnetic field strength

(D) 1increasing torsional constant of the hair spring

(IIT) A moving coil galvanometer has a coil with area of cross-section

4.0 x 103 m?2 and number of turns 50. The coil is rotating in a

magnetic field of 0.25 T. The torque acting on the coil when a current
of 5 A passes through it is

(A) 1.0Nm (B) 2.0Nm

(C) 0.50 Nm (D) 0.25Nm
OR
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Torelt TieamHTet < et 1 Ty 15 Q B 3R 98 Wet 3 mA 9R o fTe g0 whet
forgdor <iar 8 | 38R (0-12V) TRER % Sieedm™Tdt T giafdd s & fou 3Tewae

uﬁﬁawnﬂ%:
(A) 4015 Q (B) 3985 Q
(C) 415Q (D) 385Q

(IV) T Tearmiet forehl Seett s Ifelier 20 Q & | 5 mA 8N YaTied i W 01 Shet
forggor ewifar 2 | 9eRT (0 — 10A) TfER 3 Ut # yitafda o & forg sterses amm
fh -

(A)  0.05 Q 1 Ifate Sufishn T ST e
(B) 0.05 Q T Ifeie UTReish T SIeT ST
(C) 0.01 Q =T feIY UREshA T SIST ST
(D) 0.01 Q 1 Ifate Auiishn T ST e

50. ¥ Tt & urqat A T B o ST e T e T dee e et & R
- 3 T T8 & | 98 A T B % Ui w1 fafi sraforii & wshanff fafemon @ <
FA ¢ IR Ta PR favai (V) o 7 AfciRad sl 8 | 91gei A @ B % fag
e ferfereom s STt (v) § e & T fava (V) o 8 aret aiterd o o
TCCE |

Vg 4

v
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A galvanometer coil has a resistance of 15 Q and the meter shows
full scale deflection for a current of 3 mA. The value of resistance

required to convert it into a voltmeter of range (0 — 12 V) is
(A) 40150 (B) 3985Q
(C) 415Q (D) 3850

(IV) A galvanometer with coil of resistance 20 Q shows full scale
deflection for a current of 5 mA. To convert it into an ammeter of
range (0 — 10 A), a resistance of

(A) 0.05 Q should be connected in series with it.
(B) 0.05 Q should be connected in parallel with it.

(C) 0.01 Q should be connected in parallel with it.
(D) 0.01 Q should be connected in series with it.

30. A researcher performs an experiment on photo-electric effect using two
metals A and B with unknown work functions. She illuminates the
surfaces of A and B with monochromatic radiation of various frequencies

and records the value of corrosponding stopping potentials (V). The graph
shows the variation of stopping potential (V) with the frequency of

incident radiation (v) for metals A and B. 4
VS A
A
B
: ,/{‘!]},I ‘.'3 v >
it/
| /
4
Vg Il’
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Answer the following questions :

(I) From the graph, the work functions of A and B are (h is Planck’s

constant and e value of charge on an electron)

(A) v, andv, (B) V,andV,
hv, hv,
(C) hv, and hv, (D) o and o

(II) For radiation of frequency v > v, incident on the surfaces of A and B,

the maximum Kkinetic energy of ejected electron is

(A) greater for metal A because it has a smaller work function.
(B) greater for metal B because it has a larger work function.

(C) greater for metal B because it has higher threshold frequency.

(D) the same for both metal A and metal B because it is

independent of work functions of metals.

(IIT) If the intensity of the incident radiation for both metals A and B, is

doubled keeping its frequency constant, then

(A) the slope of the parallel lines will increase.

(B) the slope of the parallel lines will decrease.

(C) the threshold frequencies for both A and B will decrease.

(D) the slope of the parallel lines will not change but more electrons

will be emitted per second.
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(a)
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(IV) The threshold frequency for a metal surface is v,. If the radiation of
frequency 3v, illuminates the surface, the maximum kinetic energy
(KE) of photoelectrons is E;. If the frequency were increased to 6v,

E
the maximum KE of the photoelectrons becomes E,. Then (E_lj equals
2

A 13 (B) 1/2
(C) 2/5 D) 3/4
OR

Let m be the slope of the graph line for metal B. If e is the value of
electron charge, then Planck’s constant ‘h’ is given by

@ me (5
© o O
SECTION - E

31. (a) Using the relation for refraction at a curved spherical surface, derive
the expression for lens maker’s formula. 5

(b) Three lenses L,, L, and L, each of focal length 40 cm, are placed
coaxially. The distance between L; and L, and between L, and L, are
120 cm and 20 cm respectively. An object is kept at a distance of 80
cm to the left of lens L;.

Find the distance of the final image formed from the object.
OR

(a) Draw a ray diagram to show the image formation by a concave
mirror when the object is kept between its focus and the centre of
curvature. Using this diagram, derive the mirror formula.

(b) A concave mirror produces a two times magnified virtual image of an
object kept 10 cm in front of it. Calculate the focal length of the

mirror.
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32. (a)

(b)

(c)

(a)

(b)

33. (a)

(b)
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32. (a) State Faraday’s law of electromagnetic induction. 5

(b) Derive an expression for the self-inductance of an air-filled long

solenoid of length / and cross-sectional area A having N turns.

(¢) A conducting rod of length 50 c¢m, with one end pivoted, is rotated
with angular speed of 60 rpm in a uniform magnetic field of 4.0 mT
directed perpendicular to the plane of rotation of rod. Find the emf

induced in the rod.
OR

(a) Draw a labelled diagram of a step-up transformer. State the
principle on which it works and obtain the ratio of secondary voltage
to primary voltage in terms of number of turns and currents in the

two coils.

(b) The ratio of the number of turns in the primary to the secondary of
an 1deal transformer 1s 1 : 5. If 5 k€W power at 200 V is supplied to
the primary, find

(1) current in the primary, and

(11) output voltage.

33. (a) An electric dipole consists of two point charges q and —q separated

%
by a distance 2a. Derive an expression for the electric field E due to
this dipole at a point distant r from the centre of the dipole on the
equatorial plane. Write the expression for the electric field at a far

off point, i.e. r >> a.

(b) A dipole is placed in x-y plane such that charges q and —q are located

at x = a and x = b respectively. There exists an electric field
~ N . . =4 -
E = 21 ¢ in the region. Calculate the force F and torque =t

experienced by the dipole. 5
OR
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(@) Two cells of emf E; and E, with internal resistances r; and r,

respectively, are connected in parallel by connecting their positive
terminals together and negative terminals together. Deduce an
expression for equivalent emf and equivalent internal resistance of

the combination.

(b) A parallel combination, as stated in (a) above, of two cells of emfs E
and 3E and internal resistances R each 1s connected across a

resistance 2R. Find the current that flows through resistance 2R.
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General Instructions: -

1

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

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 Newspaper/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-XIl,
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 deliberation 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 ( V') 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 in
the OSM Portal. Marks awarded for different parts of the question will be totaled up
by the OSM System.

If a question does not have any parts, marks must be awarded in the left-hand
margin in the OSM Portal. This may also be followed strictly.
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10

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

11

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

12

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

13

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

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

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.

17

If a candidate attempts both alternatives/options in a question where only one
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
only one, then the evaluator shall mark “NA” (Not attempted) against the
option that has not been attempted by the candidate.

Important Note

In questions provided with choice, main part of the question has been
indicated with "OR" against the question number in OSM whereas in
it's optional part "OR" is not indicated.
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MARKING SCHEME: PHYSICS (042)
Session: 2025-26

Code: 55/1/3

Q. VALUE POINTS/EXPECTED ANSWERS Maiks | Lotel
No. Marks
SECTION - A HOME
1. (C) (i), (ii1) and (iv) only 1
2. (C) wavelength is halved and frequency remains unchanged. 1
3 (C) Diffusion and drift currents are equal and opposite. 1
4. I, 1
B) =
I
> (0135 !
6 1
(A) 0.15X
m
7. (D) u>2R 1
8. (D) -2 1
9. (B) Ultraviolet rays 1
10. | (A) 2nl, along + X- axis 1
11. (D) all these waves 1
12. | (D) 0.60 1
13. (C) Assertion (A) is true, but reason (R) is false. 1
14. (D) Both Assertion (A) and (R) Reason are false. 1
15. (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1
explanation of the Assertion (A).
16. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1
explanation of the Assertion (A). HOME
SECTION-B
i ® Writing the order of Magnitude of drift velocity vz
® Deducing the relation between current flowing through a conductor and drift
velocity. i1
2
® Magnitude of drift velocity in conductor is of the order of a few mm/s v,
< Ax= At ——»
eo— E !
o—» — :
A
* For n number of free electrons per unit volume in a conductor of cross sectional
area A, the total charge transported across the area in time At is
Q =- ne AvyAt :
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As electron moves in a direction opposite to that of electric field

v, HOME
[ At=ne A vq At
I= neAvq Va 2
18.
® Finding the ratio of maximum value of torque
1
Side of square a =Land radius of circular coil r= B %
4N 27N
T = NIBA
T _ NIBA;
1,  NIBA, v,
5 A
T, A
. A
L (L/4N)
T L )2
2 ) " 2
G
T2 B 4
19. o g .
Finding least distance
a) . - .
At the point of coincidence for dark fringes. 2
dsinO=nhA, =(n+1)A, HOME
nx600=(n+1)x400 v,
n=2
Position of dark fringe from the central maxima
_(n+DAD V2
T
~ 3x400x107x1.5
= 3
Ix10 v
y=1.8mm
Alternatively:
_nA,D
T4
_ 2x600x 107 x1.5
1x107°
y=1.8mm
OR
® Finding the least distance
(b) | At the point of coincidence for bright fringes
nL,D  (n+DAD Ya

d d
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nx660=(n+1)x440

n=2

Position of bright fringe from the central maxima
_nA,D
S od
_ 2x660x107 x1.5
©0.6x10°
y=3.3mm

Alternatively:
_(n+DHA,D
YT
y=3.3 mm

HOME

20.

Calculating the accelerating voltage

de-Broglie wavelength % =

2meV
j— h2
" 2mexA’
(6.6x107*)?

V=
2x9x107" x1.6x10"°(0.011x10™")

V =12500 Volts

HOME

21.

Calculating the energy released

E,, for (A=240) Nucleus = 7.6 MeV
E,, for two fragments (A=120)
= 8.5 MeV
Gainin E, =85-7.6
=0.9MeV
Total gain in binding energy = 240x0.9

=216MeV
Alternatively:

Binding energy for (A=240) nucleus is =240x7.6 MeV
Binding energy for fragments is =2x120x8.5
=240x8.5 MeV
Energy released =240x8.5-240x7.6
=240x%(8.5-7.6)
=240x0.9
=216 MeV
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SECTION-C HOME
22. (a) Identifying the diode which conducts and justification. Y2

(b) Redrawing the equivalent circuit. |

(c) Calculating the output voltage drop across the three resistors. Vatlatls
(a) Diode D3 is in forward bias and it conducts Ya
(b)

|
(c) Using ohm’s law
V=IR
Voltage drop across RP, PB and RB is
Vatlfatlsa
Vie =4V 5 Vi =8V, Viu=12V
RP b PB b RB HOME
Alternatively:
If the student considers positive AC cycle reaching diode D
(a) Diode Dj is in forward bias and it conducts.
(b)
o T
&
M PR ‘WK&’]P-
e
P <
T

(c) Using Ohm’s law

V=IR

Vig =12V, V;, =3V, V,y =9V

3
23.

Calculating the applied potential difference between the plates. 3

Since a=3& = qy y
m mL 2
X
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1(qV 7
Y=E(%J(uij A HOME
Vie 2ymLu’ Va
ex”
- 2><l><10'2x9.lx10'3'x2x]0'2(3x107)2 v,
- 1.6x107"° x(3%1072)?
V =2275Volt /2
3
24,
(a) Two Conditions for total internal reflection s
(b) Proving that beam does not enter into region C at all for sin@ > 2 2
(a) (i) Light must travel from denser medium to rarer medium. Ya
(i) Angle of incidence must be greater than Critical angle. Y
i>i.
(b)
HOME
For refraction at AB interface
sind 3n/4
sin 0, n
. 3. .
sm9=zsm9l (1) Va
For refraction at BC interface
sin®, 2n/3
sint  3n/4
. 8 .
sin, = asm r 2) v,
From equations (1) and (2)
3 .
Esm O=sinr A
for sinf = 2
3
sinr=1i.e r=90’
Ray grazes the surface
%
Hence for sin 6 2% does not enter the region C at all ’
3
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(a) Deducing an expression for electric field at point due to the uniformly HOME
25. charged infinite plane thin sheet. 2
(b) Writing the net electric field due to two thin sheets.
(1) Inside Vel
(ii) Outside Ya
@) Surface
z  charge densityo
y
E - ;
T L. Ak v
X —IW——x—>
As seen from the figure, only the two faces 1 and 2 will contribute to the flux.
Therefore, flux E.AS through both the surfaces are equal and add up. /2
Therefore, net flux through the Gaussian surface is 2 EA. The charge enclosed by
the close surface is o A. HOME
Sk o O Vi
8()
- c -~
E=—mn
2¢, 4
(®) P4
-
i)E, =0
( ) in '/2
£ c
@) E_, = g v, 3
OR
(a) Obtaining the Condition for balanced Wheatstone bridge. 2
(b) Finding the net resistance of the given network. |
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(a)

By using Kirchhoff’s rule to closed loops ADBA and CBDC. The first loop gives
~IR, +0+1,R, =0 ---------- (1) v [Ve=Vp, I;=0]

Second loop gives

ILR,+0-LR,;=0

1, =0, hence

I, =1, and I, =1,

LR;=IR;=0  =m=—=m=—=- (2)

From equations (1) and (2)

R, R,

2

Hence
1 3

Due to balanced Wheatstone bridge
Ry =R
Total resistance across AB

R =R +Ry+Ryy
R,; =2R+R+3R
R,z =6R Q

Va

HOME

HOME

26.

(a) Calculating the capacitance of the capacitor 1
(b) Calculating the electric field between the plates of the capacitor 1
(c) Calculating the energy stored in the capacitor 1

(a)
For parallel plate capacitor
Y.
d
If the distance between the plate is doubled and dielectric slab of dielectric constant
K =1.8is introduced.
Ke A

The new capacitance C=
2d
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c=-Xc
2

C =EC()
2

C=09C,

New capacitance decreases

(b)
-+ Battery is disconnected, charge on capacitor remains same.
New potential on capacitor is

yild
Cl
Q

T 0.9C,

Electric field between the plates of capacitor E' = Z—

Electric field decreases

5

(c) " Energy stored in the capacitor U = %?

vl
2C
1@

2(0.9C,)
U =£
0.9

Energy stored increases

HOME

HOME

27,

(a) Drawing V-I characteristics of silicon diode.
(b) Explanation of
(1) Minority carrier injection in forward bias.

(i1) Break down voltage in reverse bias

Page 8 of 17
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()

HmA)

" ( e

1{pA)

(b)

(1) Due to applied voltage, electrons from n-side cross the depletion region and
reach p-side and holes from p-side cross the junction reach the n-side. This
process under forward bias is called as minority charge injection.

(i) The current under reverse bias is essentially voltage independent up to a
critical reverse bias voltage known as breakdown voltage.

HOME

Alternatively:
The voltage in Reverse bias after which the value of reverse current starts
increasing sharply is called breakdown voltage. 3
2 (a)  Reason for preference of image formed at infinity V2 HOME
(b) Selecting the lenses for
(i) Telescope and |
(i) Compound microscope 1
reason 2
(a)

In the case of normal adjustment, the eye muscles remain relaxed while they
are strained in the case when image is formed at near point while viewing the object,
hence it is preferred.

(b)
* For Telescope
Lense L, is suitable as objective Lens

Lense L; is suitable as eyepiece

* For Compound microscope
Lense L, is suitable as objective lens

Lense L, is suitable as eyepiece

Reason

* For telescope, objective lens should have large aperture and large focal

length

* For microscope, objective and eye lens should have moderate aperture but
the objective should have large power.
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SECTION-D HOME

29 (I) (B) radial magnetic field 1

(II) (A) increasing number of turns of the coil |

(II1) (D) 0.25 Nm |

OR

(B) 3985Q

(IV) (C) 0.01 @ should be connected in parallel with it. 1 4
30 [ (1)(C) hv,and hv, :

(IT) (A) greater for metal A because it has a smaller work function. I

(II) (D) the slope of the parallel lines will not change but more electrons will be 1

emitted per second. {

2
(IV) (©) 5
OR
(A) me 4
SECTION - E
31
(a) Deriving the expression for lens maker’s formula. 3
(b) Finding the distance of the final image from the object. 2
HOME

2 v 5
T &

The first refracting surface forms the image of the object O at I,
For refraction from first interface ABC
n; N, h,-n;
P SN TRy S
OB BI, BC,
Similarly for refraction from second interface ADC. The image I, acts as a virtual
object for the second surface ADC
n, n,_n,-n
el
DI, DI DC,
For thin lens BI, = DI,
By adding equations (1) and (2)

n, n 1 1

—+—L=(n,-n)| —+

OB DI : BC, DC,
u v . R, R,

1.1 (m Y11
v u \n R, R,

If object is kept at @, image will form at focus hence
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o O v y HOME
f (n R, R, .
(b)
L La /'—\3
For lens L, At ‘Recm 20cm
1 1 1 %
f v u
111
_+_
40 v, 80
11 1
S i
40 v, 80
11
v, 80 )
v, =80cm )
For lens L,
: HOME
u, =120-80
u, =40cm
A 1,1
40 v, 40
1
=0
V'.’
V, =0 ”
Forlens L,
u, =
11t
40 v, o
,=40cm
Distance between final image and object
= 80+120+20+40 .,
=260 cm
e M
\l\y‘/\wzz
80% 8ocw Yocm 20cm  GoCm
26cwm —==}
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OR

HOME
(a) eDrawing ray diagram 1
eDeriving of mirror formula 2
(b) Calculating the focal length of mirror 2
(a)
B
4
|
ABAPand AB'A'P are similar then
BA _ AP - "
B'A' A'P : :
**BA=MN
AMNF and AB'A'F are similar then
MN _ NE
B'A" A'F
BA NF PF
= = N is very close to P and BA=MN) - 2 %!
BA AT AT Nisvery ) 2) HOME
From equation (1) and (2)
AP _ PF
A'P A'F
—u —f
-v  —v+f Ve
—uv+uf =—vf
—uv uf  —vf
uvf  uvf  uvf
-1 1 1
e + — T
f v -—u
1 1.3
f v u 72
Note: Award two marks if student derives mirror formula by using any other
justified method
-V
m=2
vv==2u=>v=-2(-10)=20cm A
1,11
v u f Y2
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HOME

32

(a) Stating Faraday’s law
(b) Deriving of Expression for self-inductance.
(c) Finding the induced e.m.f 2

o -

(a) The magnitude of the induced e.m.f in a circuit is equal to the time rate of
change of magnetic flux through the circuit.
Alternatively:

_d¢y

dt
(b) Magnetic field due to current carrying long solenoid of length / area of cross
section A having n turns per unit length is B = p,nl

Total magnetic flux linked with the solenoid is
N, = (nl)(pynl )(A)
=, All
Where 7/ is total number of turns. Thus

.. Self inductance of the solenoid
Lo Nby
I
L=p,n’Al
Note: Award full marks for any other correct alternative method

(c) Induced e.m.f
8=lBlzm
2
1 = )2
=—x4x107 x(50x107 ) x(2nxI
= ( ) x@nx1)
=3.14mV

OR

(a) eDrawing labelled diagram of step-up transformer. 1
«Stating the principle iz
+Obtaining the ratio of voltages in terms of number of turns and current 2

(b) Finding:

(1) Current in Primary coil 12
(i1) Output Voltage )

HOME
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(a) Fig ~
L
w
g 2
3 B
» =1
< &
Alternatively:

Soft iron-core
-

Krepuodag

Principle: When an alternating voltage is applied to the primary, the resulting

HOME

current produces an alternating magnetic flux which links the secondary and induces | '2
an e.m.fin it / mutual induction. HOME
Let ¢ be the flux in each turn in the core at time t due to current in the primary when
a voltage v is applied to it. The induce e.m.f in the secondary coil is
do
=-N,— (1
s s dt \ ) Vs
Alternating flux ¢ also induces an e.m.f. called back e.m.f in the primary. This is
d¢
p=—N, dt @)
But
g,=V,
If this were not so, the primary current would be infinite since the primary has zero
resistance. If the secondary is an open circuit or the current taken from it is small
then
g =V,
Now equations (1) and (2) can be written as.
~ V\. = _NQ d_¢ (3)
: Cdt A
d¢
Vp = —Np I (4)
From equations (3) and (4)
v._N %
Vo Np
If the transformer is ideal the input power is equal to the power output
Since P =1V
LV,=LV,
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V_L 72 HOME
V. L
(b)
()
P=V]I
5000 =200I, Va
I =25A
(i)
N, Vi
’ NS VS |/2
1_200
5 V. v,
V, =1000V
33 =
(a)e Deriving an expression for the electric field E due to a dipole on the
equatorial plane. 25
«Writing the expression for electric field at a far off point. s
(b) Calculating the force and torque. 2
E —5"; E at P HOME
r ";_. l/z
ﬁ_:_/'_;_ 5
The magnitude of the electric fields due to the two charges + q and — q are given
by
_q 1 2
+q 4me (r2+a2)
E-q 41{50 (r2+82)
The components normal to the dipole axis cancel away. The components along the
dipole axis add up. The Total electric field is opposite to f) ;
E=-(E+q+Eq)cos(-)(f)) I
- 1 2 "
ol B0
4ne, (r2+a2) 2
Va
At large distance r >>a
—_— _2qa -~
E=
dmer’ Vs
HOME
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(b)

— b —>
% F=F+q+F—q
Net force =[+q.2§ - q.2§:|
=0N
Torque T= f) xE
r= p(—f) x 2
=0
Alternatively:
t=pEsin0
Angle between p and Eism

OR

(a) Deriving the expression for

« Equivalente.m.f

« Equivalent internal resistance

(b) Finding the current through resistance 2R.

I I

(a) : noe~
Al B, & B, 1 ¢C

I L

o -

Let 1) and I; are the currents leaving from the positive electrodes of the cells & and
&, respectively, Hence I=1, +1,
Potential difference across the terminals of cell &, is
V=¢g-Ir
Potential difference across the terminals of cell &, is
V=g, =Ly,
I=I+I,

(&Y &V

Lo

HOME

HOME
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y oAb tér

L+5

V= &= [rcq
_[ en+&8
e e
I + I,
£ = Lo
eq
L+

(b) -

Equivalent emf
E = Ghten
h L+0
_ ExR+3ExR

R+R
_4ER

“ 2R

E, =2E

Equivalent resistance
I,

L+,

eq

eq=

|

L+,

J

HOME

HOME
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18.

® gor—amEyl & SIEHTH A @ U DI UNBeT 2
L
qﬁliﬁqﬂ'ﬂﬂ%ﬁw Zm
T = NIBA Ya
T _ NIBA,
T,  NIBA,
u_ M
T2 - A2 I/Z
2
n _ (Man)
" i) %
L_=T Va
T, 4 2
19
LATH T FH aNEE 2
(a)ardia fbsit & us farg o duh 89 & forg
dsinO=ni, =(n+1A,
nx600 = (n+1)x400 7
n=2 Ya
By Sfeas O sdla e &) Refa
:(|1+1)7L1D
T4 V,
_ 3x400x107x1.5
1x107°
y=1.8mm v,
Jafodd:
~nA,D
d
_2X600X10_‘]X1.5
T
y=1.8mm
3p2rdr
® SATH S FT UNEGE 2
(b)| 5@ &1 it bt va g W vl ekft @ ¥
n,D  (n+DAD :
d d
nx660=(n+1)x440
n=2 |
F= Sfaw ¥ d e @ Rl /2

HOME
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d
2x660x107° x1.5
o 0.6x107
y=3.3mm

y

_(n+DA,D
YT
y=3.3 mm

YVa

]

w@d fawg & A e & |

[R®]

—grel deres A =

T 2mexA?
(6.6x107Y

V= =y —19 2
2x9x10™" x1.6x1077(0.011x107)°

V =12500Volts

a

Scafota Sal &1 uRdel= &

(]

E, @ (A=240) @ ferg = 7.6 MeV
E,, @ fadfsd afte (A=120)
= 8.5 MeV
T g B, =8.5-7.6
=0.9MeV
g9 il g afer =240%0.9
=216MeV
Yafoas:

s (A=240) @ 4o Gul 8 =240x7.6 MeV
e & o Sail & =2x120x8.5
=240x8.5 MeV
Feofofd ol =240x8.5-240x7.6
=240x(8.5—-7.6)
=240x0.9
=216 MeV

(S8
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s (1)

22

(@) drelT H¥ drel SHe &l UgdT S @

(b) Jou ofuer s a9 |

(c) T vieReeT # 9 uds & 4" forfa dieear @& gad @ aRae

() €rdre Dy srufefErs amgw € & 3R fREd arr & e @@ 2|

(b) "

(¢) RP,PBand RB & 419 f*fa dleedr uaq

Vo =4V , V,; =8V, V,, =12V
Apies:
ufe wra yeurad 9RT @1 ecRe gk srdte Dy iR i evar g1

(a) srte Dy sufafR¥e g e 8 &k [&ed oy &1 dre & dl 2 |

(b)

(©) Vs =12V,V,, =3V, V,, =9V

Vatiats

23

el & 4 A g fAdior B aea

s a_9E _aV

m mL
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2 2 Ya
V:_ymI:ux
ex’
::>.>-<1><10*3><9.1><1(r3'><.2><10*1(3><|0?)2 v,
1.6x1077 x(3x107°)*
V=2275Volt 14
24.
(a) goi arfafle wEda & forg & uftdy Yyt
(b) sin® > 2% wft w1+ & forg fovorger =@ C # wfare T wvm, R wew| 2
(a) (i) vipTer fEuoT w7 Wee AW § fave Arq H T Fee | Vi
(il) TIE PV FHT AT HIUE DT G G B4 Y
P> i
(b) ‘
AB =R g% ¥ avdd & forg
sin@ _3n/4
sin0, n
. 3.
511‘1021511101 -------------------- (1) 1,
BC a=R g5 ¥ ey & oy
sinO, 2n/3
sint  3n/4
sin®, =gsinr 2) Ya
adreeer (1) st (2) |
Esin@=si1‘1r v
2
. 2
smG=§a%%'q
sint =1 3 r=90°
famor g & argfeer was W A et v,

- sinez%amﬁmcmﬁmaﬁwm
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(i) sfe®
(i1) am&x

(a) T& O w9 ¥ AR aa g wwde gael e @ R R [y o faga e
T @TH B AT |
(b) 1 Teren ¥iel & WU Hot faga & B aRaEeT

"

(a)

te
)

“.“g R 2rrr_f-“E' *

— X ——P——x — >

s fo 3 gfener g 8, dad & Bl 1 T 2 & Felad W AFTEr < |

e ST R § oY Al Teed EAS @ aReN € ol waifor 8 o # | seferg e

U ¥ e drell @l ead 2 EA 81 7% &R uRag e o A B
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