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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
W
)
(vii)

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 : 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)

~55/2/2~ {}

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
. =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. Three point charges +q, —2q and +q are placed along x-axis at points

x=-1m, x =0 m and x = 2 m respectively. The potential energy of the
system is 1
2 9 2
B - ®) —-
nE, 3ng,
2 -5 2
©) D)
4rg,, 4ng,

2. A photosensitive surface is illuminated by radiations of wavelength i,, A,
(>\,) and A4 one by one and photoemission is observed in each case. A, A,

lies in UV range and A4 in visible range. If V,, V, and V, are stopping

potential in these cases respectively, then 1
A V,=V,=V, B) V,>V,>V,
© V,>V,>V, D) V;>V, >V,

3. In Bohr model of hydrogen atom, the value of potential energy of an

electron in nt" orbit varies with ‘n’ as 1
1 1

A) 2 B n

©) n (D) n?

4. Two metal spheres of radii r; and r, (> r;) having charges q; and q,

respectively kept in air, are brought in contact. Which of the following
statements 1s not correct ? 1
(A) The total charge of the two spheres is conserved.
(B) Both spheres attain the same potential.

1 (ql + CI2)
4mE, (r; +1y)

(C) The final potential of the system equals

1 (ql + CI2) (I‘l + 1‘2)

r,Tr
n80 172

(D) The final potential of the system equals
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I. B;=@x10°T)sin[0.7 x 103 + 1.4 x 1011 t]
II. B,=(2x1077T) sin [0.6 x 103 + 1.5 x 1011 t]
III. B;=(3x107°T) sin [0.5 x 103 + 1.5 x 1011 t]
IV. B,=(5x10"*T) sin [0.2 x 10%x + 4.8 x 1011 ]

T A Hi q Fafa d nfg R & g ?
@A 1 (B) 1I
(C) III D) IV
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5. In Bohr model of hydrogen atom, an electron makes a transition from
n = 4 state to n = 1 state and a photon of frequency v is emitted. The
frequency of photon emitted when an electron makes a transition from

n = 4 state to n = 2 state in the same model is 1
v v

@ 3 ® 5
v v

© O &

6. Figure shows a magnet dropped through a small loop with a small cut.

Which of the following statements is correct ? 1
S

(A) The speed of the falling magnet increases as it approaches the loop
and starts decreasing as it crosses the loop.

(B) Acceleration of magnet increases as it approaches the loop and starts
decreasing as it crosses the loop.

(C) Speed of magnet remains uniform as it moves through the loop.

(D) Acceleration of the magnet remains uniform as it moves through the
loop.

7. The expression of magnetic fields associated with four electromagnetic
waves are given below : 1
I. B;=(@x10°T)sin[0.7 x 103%x + 1.4 x 1011 t

[ ]
II. B,=(2x1077T) sin [0.6 x 103%x + 1.5 x 1011 t]
III. By=(3x107°T) sin [0.5 x 103%x + 1.5 x 1011 t]
IV. B,=(5x10"*T)sin [0.2 x 10%x + 4.8 x 1011 t]

Which wave is travelling in free space ?
A I B) 1II
(C) III D) 1V
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8.  Which of the following substance has relative magnetic permeability

po>>17? 1
(A) Aluminium (B) Copper
(C) Lead (D) Nickel

9. A straight conductor lies along x-axis and carries a current of 2 A along +x
direction. The magnetic field at a point (0, 40 cm, 0) due to 1 cm length of

conductor centered at the origin points along. 1
(A) y-axis (B) —y-axis
(C) z-axis (D) —z-axis

10. A galvanometer of resistance 27 Q is converted into an ammeter of range
(0 — 10 mA) using a resistance of 3 Q. The galvanometer will show full

scale deflection for a current of about — 1
(A) 10 mA (B) 100 mA
(C) 1mA (D) 3mA

11. The magnetic flux ¢ (in Wb) linked with a coil is related to time t (in s) as
»=5At2+ Bt —2C

The SI units of A and B are respectively 1
(A) Wbs2, Wbs (B) Wbsl, Wb
(C) Wbs2, Wbs™! (D) Wbs!, Wbs2

12. The figure shows the variation of capacitive reactance (X.) of two ideal
capacitors of capacitances C; & C, with the reciprocal of angular frequency

(1/o) of ac source. The value of C,/C, is 1
A X(_'

@ 3 ® 2

© 3 D) %
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Note : For question numbers 13 to 16, two statements are given — one labelled

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

from the codes (A), (B), (C) and (D) as given below :

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false and Reason (R) is also false.

13. Assertion (A) : Light added to light can produce darkness. 1
Reason (R) : When two coherent light waves interfere, there is

darkness at position of destructive interference.

14. Assertion (A) : Two electric heaters of power P, and P, (> P,) are

joined in series across a dc source of voltage V. The
power consumed by the combination will be less than

that consumed by P; when connected across the same

source. 1
Reason (R) : The power consumed by a electric device when
connected to a dc source of voltage V is proportional to

1ts resistance.

15. Assertion (A) : On increasing the intensity of incident light of
frequency v(> v;) on a photosensitive surface, the

photocurrent increases. 1
Reason (R) : The stopping potential for a photosensitive surface

increases with increase of frequency v(> v,) of incident

light.
16. Assertion (A) : On forward biasing a p-n junction diode, the height of
the barrier potential increases. 1
Reason (R) : In forward biasing of a p-n junction diode, the direction

of the applied voltage is in the same direction as the

built-in potential.
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SECTION - B

17. A 5 cm long pencil is placed along the principal axis of a concave mirror of
focal length 20 cm such that its nearest end is at a distance of 25 cm from
the mirror. Calculate the length of the image of the pencil. 2

OR

In a Young’s double-slit experiment, a beam of light consisting of two
wavelengths 500 nm and 600 nm is used. The interference fringes are
observed at a screen placed 1.8 m away from the plane of slits (slit
separation 0.3 mm). Calculate the least distance from the central
maximum where the bright fringes due to both the wavelengths coincide.

18. Calculate the temperature at which the resistance of a conductor becomes
20% more than its resistance at 27 °C. The value of the temperature
coefficient of resistance of the material of conductor is 2.0 x 10~* °C1, 2

19. A ray of light is incident on the face of a triangular prism of refracting
angle 60° and it just suffers total internal reflection at the other face. Find
the angle of incidence for the ray if the refractive index of the material of

the prism is \/5 2

20. Write two points of difference between intrinsic and extrinsic
semiconductors. 2

21. Find ratio (Xa/kp) of the de Broglie wavelength A, and kp associated

respectively with an alpha particle and a proton, 2
(1) if they are moving with the same kinetic energy.
(i1) just after they are accelerated through the same potential difference.

SECTION - C
22. (1) Define mutual inductance of a pair of coils. Write its SI unit. 3
(1) A long solenoid of radius R and length L has n turns per unit length.
A circular loop of radius r(<R) is placed inside at the centre of the
solenoid such that its axis coincides with the axis of the solenoid.
Obtain the mutual inductance of the solenoid and the loop.
OR

Two long straight parallel conductors A and B carrying steady currents I
and I, in the same direction are separated by a distance d. Deduce the

expressions for the force acting on length L of conductor B due to
conductor A and show it in figure. Write the expression for the force
acting on length L of conductor A due to conductor B and show that it
follows Newton’s third law.
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23. Calculate the de Broglie wavelength associated with an electron revolving
in the second excited state of hydrogen atom. The ground state energy of
the hydrogen atom is — 13.6 eV. Take m_ = 9 x 10731 kg, h = 6.6 x 10734 J.s. 3

24. Name the electromagnetic waves which are used 3
(1) as a diagnostic tool in medicine
(i1) 1in remote switches for TV sets
(i11) in water purifiers
Also write their wavelength range.

25. (1) Draw electric field lines and equipotential surfaces for a system of
two equal and opposite point charges separated by some distance. 3

4)
(1)) Why electric field E at a point on an equipotential surface must be
perpendicular to the surface at that point ?

26. (a) Consider the following nuclides : 3

12 198 14 197
c, "*Hg, *c, " Au
6 80 6 79

Group them into isotopes and isotones.

(b) How does the size of a nucleus depend on its mass number A ? Hence
prove that the density of nucleus is a constant, independent of A, for
all nuclei.

_>
27. Derive an expression for the magnetic field B, due to a circular coil of N
turns, each of radius r carrying current I, at a distance ‘¥’ from the centre
along its axis. 3

28. (a) Explain the statement : “Current is a scalar although we represent
current with an arrow”. 3
(b) Use Kirchhoff’s rules to find the current through 3 Q resistor in the
circuit shown in the figure :

5V

A > ¢

> >

_ 3H_§ 20_%

3V < §

4Q
—AAAN D
F E
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2 | 13 foremeff of| w1 et fo & g g <h1 TR foreeiia et 2 ST oran @ foh 38 ug
T Ty Yidfes o 6l g1 ferfal o I B @ | o <l 39 g1 feaferi h it gl A’ 1

G ‘dHAAZR:

(A) /DD — 4 B) DD - 2f)
(©) 2/Df (D) /DD - f)
(ii) Tore o T i G | | 6t 34 < el O o wfafes 1 3mmT g, shas:
(A) THFA, e (B) THHA, TIHA
(C) amafeq, srmafda (D) Imafdd, TEHd

(i) afe foe 3T w6 < o= gt 80.00 cm &1 3R i@ 9 1 el # ug w w7 wiifer
FHATAT & 39k s G 20.00 cm. B, T 3T ¥ ol HIhd G @ -

(A) 15.50 cm (B) 18.75cm
(C) 20.50 cm (D) 22.75cm
(iv) =TT fop fopeft fou e ST d H wrpE gl 15 cm 2 | fee R o s = i gl

fou mmu forer ferenea o fore ue W fofe o g1 worm wiafes I &1 &kl 2

(A) 45cm (B) 50 cm
(C) 55cm (D) 65cm
YAl

(iv) 10 cm I ¥ 1 Th TaeT 3T o ‘f BIHE G o Teh 3= Tacl i o U
3 3 vt et O g T T R | R g A ) DA, A

HAAE :
(A) —-15cm (B) -10cm
(C) —20cm (D) -30cm
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SECTION - D
Question numbers 29 and 30 are case study based questions. Read the

following paragraphs and answer the questions that follow.

29. In an experiment with convex lens of focal length f, the screen is fixed at a
distance D from the object. A student slowly moves the lens away from the
object towards the screen and finds that she is able to form sharp image of
the object for two positions of the lens. The distance between these two

positions of the lens is d.
(1) The value of d is 1

A) /DD - 4h B) /DO -2
(C) 2/Df (D) DD -9

(11) Compared to the size of the object, the images formed in the two

positions of the lens are respectively 1
(A) reduced, enlarged (B) reduced, reduced
(C) enlarged, enlarged (D) enlarged, reduced

(111) If the distance between object and screen is 80.00 cm and the lens

forms sharp images at two positions separated by 20.00 cm., the focal

length of convex lens is 1
(A) 15.50 cm (B) 18.75cm
(C) 20.50 cm (D) 22.75cm

(iv) Consider a convex lens of focal length 15 cms. For which of the

following values of object-screen distance, two positions of the object

can be found to obtain sharp image on the screen ? 1
(A) 45cm (B) 50cm
(C) 55cm (D) 65cm

OR

(iv) A thin convex lens of focal length 10 cm and another thin lens of

focal length ‘€’ are placed coaxially in contact. If the power of their

10
combination 1s 3 D, the value of f’ is 1
(A) -15cm (B) -10cm
(C) —20cm (D) —-30cm
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30. et p-SeAR 1A n-JhR ref=Teteh § I 3ITfg 1 30 (Doping) Hieh 34
p-n G4 # ufafad fopam ST dehdl & | I5EET ST AT AU TR Hleh TG0l G
HHU S 3 Seifeh TaRIet Igd & F HROT TaHH FeusETsh dresh 3qarg o fififa
Hd & | A SIS W fIEtT O 319Erg €W % SUe Bl 7 | SREHHRI SeiEt 59
T 1 HTT T el 8 | FHAY SIS G o fopefl weh fewn # wannfed g4 <1 € | SvS
1 g 71 fegepTiat & fmio § Sua d s Sar g |
() p-THR T IETAS T A & o fafereni o F=fefaa @ 9 foom stugess =i

sratafsa (Dope) T Smar 27
(A) HIEHRE (B) o
(C) «H (D) wfvent

(i) Torelt reiaTeTs U Soieil 1 BEAT-U7cd 5 x 1022 m™3 § | 360 &g &1 aen-
o R ? ([ g n, = 1.5 x 1016 m™3)
(A) 5x10%2m>3 (B) 1.5x10®m3
(C) 9x108m3 (D) 4.5x109m™3
(i) p-n G ST & AU THEA & ST —
(A) YT GId: TEEEI ATEhI o ITUETE o HRVT BIT 1 |
(B) €N G&Id: UL dATehi % 3TUETE b HRUT Bl & |
(C) foreor amy J7YaTE U o SR Bl @ |
(D) &1 AHIHIRH AR |
(v) Tofetenia srTE o fotu Tl Sieedr 1 T I oI —

A 02V (B) 05V
(C) 0.7V (D) 1.5V
AT

(iv) & &F Ge H i TGS o AT hid & T 3ok IR SIS dl HATH-IH b
TR SR AT 6 |1 HTSA &1 Sd & fohg diedl soag &ord: sfad &
AT 2 | $9 SoTaee Shl TR St & THTHT —

(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV
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30. A p-type or n-type semiconductor can be converted into a p-n junction by
doping it with suitable impurity. The motion of majority charge carriers
causes diffusion current across the junction while the barrier electric field
causes motion of minority carriers for drift current. In case of unbiased
diode, the diffusion and drift currents are equal. This equilibrium is
disturbed by the biasing batteries. Diodes, therefore, allow currents in one
direction. This property of diode is used in making rectifiers.

(1) Silicon i1s doped with which of the following to obtain p-type

semiconductor ? 1
(A) Phosphorus (B) Arsenic
(C) Boron (D) Antimony

(i1 A semiconductor has an electron concentration of 5 x 1022 m=3. The
concentration of holes is (given n, = 1.5 x 1016 m™3) 1
(A) 5x10%2m>3 (B) 1.5x10%m3
(C) 9x108m3 (D) 4.5x109m>3

(111) During forward biasing of a p-n junction diode, the 1

(A) current is mainly due to drifting of majority carriers.
(B) current is mainly due to drifting of minority carriers.
(C) diffusion and drift currents are equal.

(D) current is of the order of 1 A.

(iv) The threshold voltage for silicon diode is about 1
A) 02V (B) 05V
) 07V D) 15V
OR

(iv) When we dope Ge with a pentavalent element, four of its electrons

bond with four germanium neighbours but fifth electron remains

weakly bound. The ionisation energy for this electron is about 1
(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV
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31.

32.

(a)

(b)

(a)

(b)

(a)

(b)

Qg - ¢
L, C Td R % e HiishH TS i et a.c. T & @12 ST T 8 | $ol 3G
T IUANT hish TR <hl Yfderem qem o (1) W& aieedl (V)  st= heAl-37d &
foTu sIsteh a1 =hifor |
ERRIGAGIHAEEE R BIE]
() afae s wfderen = e |
(i) ufTe ¥ STeE 9T YaTted g & |
Y
() T AR 3@ I HERAT & fRE a.c. S ®1 HRITEGM, &A1 w6
Hrifafy g9y |
(i) = 6t el 1 Ia faga a1es 5 (emf) & T = a1 i |
(iii) =g Feeht w1 G- T &1, A1 56 G0 < Teh =k § T o b 7M1
U S emf &1 7 37fihan BT 8 2

TEeRd T G =1 Bl 8 2 T safaentor G Uftrd e o T 3 i srerveres € 9
I o Tgferdt s |, o wr, ferfa < wney eprsr <t cfteran o 9 Aot ufterds o6 g
o foTT T ST |
UG o 3 foig T SehTRI <hl isrl ST SHITSTY STe Teh &1 efterelt 1, shl Q1 saferehtorehil
T o S T 3T —
(1)% aun (ﬁ)%sh

AYAT
T U fTEhd, STa fohell Teer awq o1 3Fd W Widfes =11 B, 1 AR
feptu1— 31 STSY | STt T ST ol SsTeh sgea— HIRT |
(i) JcTERId § STIIGIIH T G "o hl o1 H agd oSl T arar 8 ?
(i) 3TUEdeh o IEhIT T YXTedeh S =hI] oh his ol otH Tt |
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31. (a)

(b)

32. (a)

(b)

(a)

(b)
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SECTION - E
A series combination of L, C and R 1s connected to an a.c. source.

Using a phasor diagram, derive an expression for the impedance of

the circuit and phase difference between V and 1.

Under what conditions the

(1) 1impedance of the circuit is minimum ?

(11) Wattless current flows in the circuit ?

OR

(1) With the help of a labelled diagram, explain the principle,
construction and working of an a.c. generator.

(11) Deduce an expression for the induced emf in the coil of the
generator.

(111) If T is the time period of the rotation of the coil, at what values

of T in a cycle, the emf generator is maximum ?

What are coherent sources ? Why they are necessary for observing
stable interference pattern ? Draw a graph showing the variation of
intensity of light with the position on the screen in Young’s double-
slit experiment.

Find the intensity of light at a point on the screen when two

interfering waves of the same intensity (I;) have a path difference of
(1) % and (i1) %
OR

Draw a labelled ray diagram of a refracting telescope when it forms
image of a distant object at infinity. Derive expression for its
magnifying power.

(1) In a telescope the objective has much larger aperture than the

eye piece. Why ?
(11) Write two advantages of reflecting telescope over refracting

telescope.



33. (a) WIC &% ‘A’ TH Wil % oftel I gl ‘d’ % THIR <ie WUt i 9iar % g
SISeh A~ hITTT Aafeh FTeh! GHI wiel < sfte T 91 & |
(b) C,Td C, =iat & &1 91 swifed Tt s T fgmam (de) Sedt & @ arwdshn
H ST 1 & | ST o qUIEd | TCfRIA 81 9 o T9aTd Jeish G hi ©iei
9 K TEgarh &1 Th-Th Tehl 1@ T¢I JTa1 8 | 38! [l W@H o a1g
(1) Tcdeh FUTIE 9T 3T HR (i) ST S=iRrd SHeil o a1 THTe 92 ?
o
(a) L TS 9T ST e & A % fenell SotTehR =Tereh o Rl % & Teh Iga &

ﬁwﬁﬁﬁww%laﬁﬁﬁnﬁgﬁﬁgﬁmmﬁﬁwwﬁwmwén%@
ITed &L oId & | 37d: ITeteh § JaTfgd 8 arefl Igd 9T Ud Soiagi=1 < 39 HTeq-aT
o off= Ty TATfUd HITT |
(b) () ® UAERK F g IRER | 38 91T 977 1 A mm s~ HIfe T =1 a1 8 |
TS TRuY =Te] A & qid $HH U hE YelTlad 8 ol § ?
(i) dfe o e ar et e 3 1 2 U ° 8 U It & Ty Sofish § Sie e
& 1 39 R U Selegi1 % TS AT o ITUTd T HIAT |
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33. (a) Derive an expression for the capacitance of a parallel plate capacitor
of plate area A and plate separation d with air present between the
plates.

(b) Two air-filled capacitors of capacitances C; and C, are connected in

parallel with a dc battery. After the capacitors are fully charged, a
slab of dielectric constant K is inserted between the plates of each
capacitor. How will the (1) charge on each capacitor and (ii) energy
stored 1n the capacitor affected after the slab 1s introduced.

OR

(a) An electric field E 1s established across the ends of a cylindrical
conductor of length L and area of cross-section A. Discuss how
electrons attain an average velocity, independent of time. Hence,
obtain a relation between current in the conductor and this ‘average
velocity’ of electrons.

(b) (1) This ‘average velocity’ is found be few mm/s for currents in
range of a few amperes. How then is current established almost
the instant a circuit is closed ?

(i1) Two copper wires having their radii in the ratio of 3 : 2 are
connected in series across a battery. Find the ratio of the drift

velocities of the electrons in the wires.
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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.

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
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-XII,
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 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 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: 55/2/2
& VALUE POINTS/EXPECTED ANSWERS Marks | Lot
0. Marks
SECTION - A
_2q: 1 1
(B) ——
. 3,
2. (C) V>V, >V, 1 1
3: | 1 1
(A) =
n
% (D) The final potential of the system equals I 9+9,X5+5) ! :
E, nn
5. © v 1 |
5
6. (D) Acceleration of the magnet remains uniform as it moves through the loop. 1 |
7. (C) 11 1 1
8. (D) Nickel 1 1
9. (C) z-axis | 1
10. [(C) 1 mA 1 1
11. |[(C)Wbs™?,Wbs~! 1 1
12. 2% | |
D)5
13. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A)
14. | (C) Assertion (A) is true but Reason (R) is false 1 1
15. (B) Both assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1 1
explanation of Assertion (A)
16. (D) Assertion (A) is false and Reason (R) is also false. 1 1
SECTION - B
17.
Calculating the length of the image 2
11, 1
1-142 Y,
f v u
31 1
vy - f uq
Page 1 of 15
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_ A1
(=20) (—25)
v; = —100cm 2
LI A
v, (-20) (-30)
v, = —60cm 112
Length of the image L = |vy| — |v,| = 40cm 112
OR
| Calculating the least distance of coincidence of bright fringes 2
: ,
n1ll = nzlz
Az
n; - l; l/z
mo_ 600 _6
n, 500 5 '
A D
e =n =
d
_ 6%500x1077x1.8
T 03x1073 A
=18 mm
Alternatively : nd; = (n + 1)4; , we get n=5
e MAD 5x600x107°x1.8
=—22_= =18 mm
¥, =g 0.3x10°
18.
Calculating the temperature 2
Ry = Ry[1+4e (t; — t,)] '
1.2R; = Ry[1 + 2.0 X 107%(t, — 27)] '
0.2 = [2.0 x 10~*(t, — 27)] s
t,=1027'C 2
19. = .
Finding the angle of incidence 2
V2(sinio) = 1
|
(sini.) = Jli /2
i = 45°
ry+r; =A(Herer, = i)
rl = A - iC I/!

Page 2 of 15
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= 60" — 45°
o HOME
=15 1/2
Sin i = v2sin15° "
i = sin™![VZsin15°] = sin~'(0.366) B
20. s ; o = ;
| (a) Writing two differences between intrinsic and extrinsic semiconductors 2
Intrinsic semiconductors Extrinsic semiconductors
. ne=ny 1. n, # ny (Alternatively
n, M ny, orn, KNy
2. Low conductivity 2. high conductivity
3. Semiconductor without any 3 Semiconductor with doping /
impurity atoms added/ Pure Impure Semiconductor.
semiconductor.
4. Its conductivity dependsonlyon 4. Its  conductivity depends on
temperature temperature and concentration of
dopants
5. They are naturally occurring 5. They are manufactured 141 2
semiconductors
(Any two) or (Any other relevant difference)
21.
Finding the ratio 1,/4,
(i) For same kinetic energy 1 HOME
(i1) For same accelerating potential 1
; _h
® A= V2mK 12
Ada = Mo M
Ap - mgy T \Jam
— l I/2
2
i h
= 1
A= Tomay e
Aa _ (Mpdp _ [m e
Ap m,q,  \/4m 2e
e R .
iy Nz /2 2
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SECTION-C

22,

(i) * Defining mutual inductance of a pair of coils. |
* Writing SI unit 1/,
(ii)  Obtaining an expression for mutual inductance. 11

(i) It is the ratio of the magnetic flux linked with a coil to the current flowing
in the neighbouring coil.

Alternatively:
It is the ratio of magnitude of induced emf in a coil to the rate of change of

current in the neighbouring coil.

Note: Award ('/2) mark if a student writes

y-?
!
OR
]
M=—
dl/dt

ST unit: henry(H) Or Tm?A~! Or WbA™! or VsA™!

(i1) If current [ is setup through the solenoid, the magnetic field inside at its
center
B = ugnl
Flux linked with the circular loop of radius r(< R)
¢, =BA

¢y = (gl Yr*)
Mutual Inductance

ot
1
M = ynmr?

OR

® Deducing the expression for force acting on conductor B and showing the

£ 143
direction of force, 1 =¥ /2
*Writing the expression for force acting on conductor A 1/2
* Showing that Newton's third law is obeyed 1/2

1 ==
e R t

5 L Foa Z& o 2 .1

Note: Deduct %2 mark if direction of force on conductor B is not shown.

1/2

1/2

1 /2

l/2

Page 4 of 15
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Magnetic field due to current carrying conductor A at all points along the conductor
B

By =tre(-k)

2md 1/
Force experienced by a segment of length L of conductor B ¢
Fai=1,LxB,
- Hola\ [ -~
Foa = IyL (522 [i x (=K)]
- I1L
Fﬂ‘i = ”ﬂ a’h _]
2rd 1/,
Similarly
_: — M)IthL 3
l".m——znd ( j) 1/2
Fai=—F
1 /2
It follows Newton's third law
A B
Alternatively:
_ ”OIu . .
e 503 Vertically inward T T
Holalp ;
Fga = Iy L B, = —=2L directed towards A
BA=TD =TT T I,
FAB = laL Bb —d
_ WolyIpL
2nd
It is equal in magnitude to Fpa but directed towards conductor*B’.
- —
Thus Fga=—-FaAB
Thus they follow Newton’s third law.
Note: Award 1 mark for the diagram if the direction are not indicated in
diagram but written
23. . .
Calculating de Broglie wavelength 3
Total energy of electron in second exited state of hydrogen atom :
i 5]
E, = 13,'6 eV
#
= -1 %.6 oV
: 3
E} =-].51eV |/1
1
-+ Kinetic energy of electron is this state, K =1.5leV &
de Broglie wavelength
h
A = e—— l/;’_
V2mK
_ 6.6x10™" '
V2x9x107 x1.51x1.6x10" ,

2=10"m=Inm

Page 5 of 15
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24,
Naming the electromagnetic waves and writing their wavelength range used:
(1) As a diagnostic tool in medicine Va4l fa
(ii) In remote switches for TV sets Va+1fa
(iii) In water purifiers Vat'fy
(1) X-rays 1
1
Wavelength range: 1nm to 10 *nm l
(1)  Infrared waves :/z
5
Wavelength range: Imm to 700 nm
(iii)  Ultraviolet waves :; ;
5
Wavelength range: 400 nm to Inm
25.
(1) Drawing for two equal and opposite point charges:
* Electric field lines 1
* Equipotential surfaces 1
(i)  Explaining the cause of perpendicularity of electric field to the
equipotential surface. 1
i -
HOME
1
1
Note: Award full credit (2 marks) if any student draws both in the
same diagram
(11) If the field were not normal to the equipotential surface, it would have non-zero
component along the surface. To move a unit test charge against the direction of the | |
component of the field, work, would have to be done. But this is in contradiction to
the definition of an equipotential surface. 3

Alternatively:
AV =-EAIl
0 = —E Al cosB
6 =90°

Page 6 of 15
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26.

(a) Grouping the nuclides into
* Isotopes 1/,
* Isotones 1/,
(b) * Writing dependence of size of nucleus on its mass number (A) 1/2
* Proving that density of nucleus is independent of A 1 1/2

(a) < Isotopes: ;C, 'IC
* [sotones: ';iHg , "2 Au

(b)  * Size of nucleus a A'/3

Alternatively:
R=RoA"3
* Suppose m is the average mass of a nucleon, density of nucleus

_ _Mass
P Volume

p - I“n—A
n(Ron’ls)

=30 _ constant
P 4Ry

1/2
l/2

1/2

1/2
1/2

1/2

27

Deriving an expression for the magnetic field 3

The magnitude of magnetic filed (dB) due to curent element Idl is
_ Ko I|dixal
T s o

_ M0 1dl
dB = 4w (r?+x?)

dB

The components of the magnetic field perpendicular to the x-axis (dB,)
are summed over and get cancelled.
The components of the magnetic field along the x-axis contribute towards
the net magnetic field

B, = [ dBcosf

I/2

I/_,
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=f£2‘ 1dl r
am (x2+412) VxZir?

B=Bi=—t""__ (@
* 2(x2+r2) /2

For N number of turns, net magnetic field

O L W
2(x" +r7)”

I/2

28.

(a) Explaining the statement 1
(b) Finding the current through 3Q resistor in the circuit 2

(a) Electric current is a scalar quantity because it does not obey law of vector
addition.
The current with an arrow is only to signify the direction of conventional
current.

Alternatively:

Current do not follow the law of vector definition. The current through an area of

- -
cross-section is given by the scalar product of two vectors. I= j.AS

(b)

In Loop ABEFA
3+3L—4(I-1))=0

In loop BCDEB
5-21-3l;=0
21 43 =5 s aiiiian (2)

Solving equations (1) and (2), we get

Current through 3 resistor is
I, ==A
1713

Note: Award full marks if a student solves by another appropriate current
distribution in the circuit.

l/’

'
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SECTION-D
2. 1 (A DD -4f) 1
(i) (D) Enlarged, reduced 1
(1)  (B) 18.75cm 1
(iv) (D) 65cm |
OR
(A)-15¢cm
30. (1) (C) Boron 1
(i)  (D)4.5x10%m3 1
(ii1)  Award 1 mark to each student, who has attempted this part. 1
(iv)  (C)0.7V 1
OR
(A)0.01 eV
SECTION-E
31.
(a) Deriving expression for
* Impedance of series LCR circuit and
* Phase difference between V&I
(b) Giving the condition
(i) Minimum impedance
(11) Wattless current in the circuit
(a)

» V. +V,

Phase relation for series LCR circuit
V4V 4V =V
Applying Pythagorean theorem, we get

V= Vim+(Von™ Vim )

Page 9of 15

HOME

HOME

HOME



(b)

Alternatively:

vil = (imR): + (imx(‘- im)(L )2 |
| Vin — YV

R +(X.-X. ) %

Where Z=\}R2+(XC—XL)2 is impedance 1

lan¢= V(‘m\/- vLm — x(‘];XL |
Rm
Or
X=X
(225
st

(i) At resonance i.e., X = X, ,
(i)  When the average power consumed is zero. l

P =V,.I, cos¢

For ¢=% s cosh=0,

“P =0 In OSM Q31 with Choice has been shown as Q31(a) OR
ae T Q31(b) (i) OR and 31 (b) (ii) OR for the first option and

OR ' 31(i), 31(ii) and 31(jii) for the other option.

(i) For ac generator
* labelled diagram / construction 1
* Principle |
* Working 1
(i) Deducing expression for induced emf |
(iif)  Giving the times at which emf generated is maximum in terms of T |
(i) Goit A Axte

N
Silp__-—— 00000, ———————@
rinm:"\_\ - Alternating emf
0o, )
Carbon
brushes
* Principle: It is based on the principle of electromagnetic induction. 1

When the magnetic flux passing through a coil changes continuously, emf is
induced.

Working: When coil is rotated in magnetic field, magnetic flux linked with | |
it changes and emf is induced in the coil.

HOI{IIE

HOME
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(i) Flux linked with a coil at any instant of time placed in magnetic filed rotating
with angular speed w
¢, = BAcos ot

From faraday’s law

e=—N dé,
dt
&= NBAwsin ex

§ " T aT
(ii1)  EMF generated is maximum at 2 and =

HOIL/IE

32,

(a) * Defining coherent sources 1
* Necessity for observing stable interference pattern |
* Drawing graph showing the variation of intensity of light with the
position on the screen 1
(b) Finding the intensity of light for path difference

(i) 2 1
4

(ii) A 1
3

(a)* Two sources of light emitting waves of same frequency and constant phase
or zero phase difference are said to be coherent.

* If'the sources are incoherent, interference pattern will change with time.
Hence the positions of maxima and minima will also vary rapidly with time
and we obtain ‘time averaged” intensity distribution.

Alternatively:
[f the two sources are coherent then the phase difference at any point will
not change with time and we will have a stable interference pattern.

. 7|

.

2 - 1 o2

posifion on He ScTEen —

(b) (i) T=4I,cos’ (2)

HOME
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(i)

Note: Award ('/2) mark if the student writes | =4I cos’ (g}

OR

-
I =41, cos”
=21,
Ap=/§1

2r A
-

2
&
[=4],cos” —

HOLVIE

In OSM Q32 with Choice has been shown as Q32(a) OR Q32(b) (i) OR and 32 (b) (ii) OR for the first
option and Q32(a), 32(b) (i) and 32(b) (ii) for the other option.

(a) * Drawing labelled ray diagram of refracting telescope
* Deriving expression for its magnifying power
(b) (i) Giving reason for the larger aperture of objective
(i)  Writing two advantages of reflecting telescope
(a)e

/4

HOME
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(b) (i) With larger aperture even the fainter objects can be observed clearly.

Alternativelv:

With larger aperture, the light gathering power and its resolution / resolving

power increases.

Alternatively:

Large aperture helps in correcting more light from distant object ~ which

forms a sharper/ brighter images

(ii)ll * There is no chromatic aberration in a mirror.
* Spherical aberration in case of parabolic reflectors is removed.
* Requires less mechanical support
* Cost effective
* Brighter / sharper image is formed

(Any two from above or any other appropriate advantages)

(I/z;lfz))

33.

(a) Deriving an expression for capacitance of a parallel plate capacitor

(b) Effect on
(i) Charge on each capacitor
(i1) Energy stored in the capacitor

3

(8) Surface
charge density o

l S |

1 Arca A

Surface 1"
charge density - o

Electric filed between the plates

E=Z
&

O A
Ag,

Page 13 of 15
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(b) (i)

Potential difference
V= Ed
_9d

Ag,
Capacitance
C=a

%

Az,

C=
d

In parallel combination the potential difference is same across the

capacitors.

On insertion of dielectric slab capacitance of cach capacitor becomes K

(dielectric constant) times.

Alternatively:

C'=KC

Hence final charge on each capacitor becomes K times.

Alternatively:

ql _ CIV

q' = KCV

q'=Kq
Alternatively:

q,=KCV =Kq,

|
(i) Energy stored by capacitor, U =EC Ve

‘I.: =KCV =Kq,

As the capacitance becomes K times

energy stored by each capacitor also increases by factor K

Alternatively:

U =KU

Alternatively:

OR

U, =tkcri=ky,
2

U'2 =%KC1V’ =KU,
In OSM Q33 with Choice has been shown as Q33(a) OR Q33(b)(i) OR and

(b)

(i) Reason for instantaneously establishment of current 1
(1i)  Finding the ratio of drift velocities |

* Explanation for the time independence of average velocity.
= Obtaining relation between current and average velocity. 2

33 (b) (i)

OR for

Page 14 of 15
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(a)

—eEr . . .
ty, = , where ris the average time between two successive
m

collisions, which is constant.
Distance covered by electrons between two successive collisions is almost
same.

1
S= 3 at? where a=constant, s=almost constant
So tis constant.

Alternatively

(b)
instantly

At any instant some of the electrons would have spent time more than

and some less than r. Thus averaging over all the times we get a
constant time. This way we get average velocity independent of time.

* Let n is the number of free electrons per unit volume in the conductor
of length L and cross -sectional area A . Total charge crossing arca A in
time At is

q = —neA|v,|At

Where negative sign indicates direction of flow of electrons is opposite
to direction of electric field.

By definition electric current is opposite to flow of electrons.

~ At = neA|vy|At

I = neA|v4|

(i) Electric filed is established throughout the circuit, almost
causing at every point a local electron drift. As a result current is
established instantancously.

i 1
(1) vg= S

vy _ (2)2
Vdz ry

o=

l/2
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(A) =
n
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47g, LT,
5. v
© 3
6. (D) oW ¥ AR §¢ das & @xo # &1g uRad« =€) |
7. [@© m
8. | (D) Faa
9. (C) z-31&7
10. | (C)1mA
11. | (C)Wbs™2,Wbs™?
1
2 1mx
13. | (A) @2/ (A) 3R @&ror (R) Q1 6l 2 @il SR (R) S (A) € 68) e 2 |
14. | (O)®aa (A) v g, fag & (R) srikg 2|
15. | (B) &2 (A) 3k @&RoT (R) M1 w1 £,f6g &R (R), @7 (A) & |1 T 78 2|
16. | (D)% (A) 3R &Ror (R) ST o/e ©|
qug (@)
17.
yfafda ot ofard uRefod @) 2
f v u
L_1_1
vy Tf Uq
= — — (i @ Fide aret AR )
(=20) (-25)
v; = —100cm 5

Lol L (¥R @ o o RR Q)

vz = (—20) (—30)
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v, = —60cm

wfafad @ &darg L = |vy| — |vp] = 40cm

AT

A gt &1 aReer dvr fra @ dha e dord &

(S

1/2
1/2

I
nl;{l = nzlz
1/2

no_

np - A1

o 600 _6

n, 500 5 1,

max __ M_D

Yo =M1y

_ 6x500x1079%1,8 1,

T 03x107?

=18 mm 1
fofead :nd, = (n+ DA, n=5

e MAD 5x600x107 x1.8
Yy =———= — =18 mm
d 0.3x10 2
18.

1Y @1 719 Ul & | 2
R, = Ry[1+x (t; —t;)] '
1.2R; = Ry [1 4+ 2.0 x 107*(t, — 27)] s
0.2 =[2.0 x 107*(t, — 27)] '
t, =1027°C s

S
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19.
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V2(sinip) =1
(sini.) = %
ic = 45°

r, +r, =A(Herer; =1i.)
ri =A—i.

= 60% —45°

=15°

Sini = v/2sin15°

i = sin™![v2sin15°] = sin™"(0.366)

2

(2)7t 3R agell aifares § <€) alav ferann

(8]

w1 viplyd
1. ne = Ny,

=TTl 59 &

2.
3. fam argfe fromg onlees /g

T

4. U AelEeal sO@ o 9 R

T B

wn

aTEaTed B

(TS =) 3T (TS 37T IS )

I AgaE w9 Od qY oM dr

—

L

W

sl vikphyd
Ne # Ny, ; ([dafus
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ERiE A T T o o1 o] L= A1
JgfEsd @ WEEar 9w R

BT & |
¥ AT argaras 2|

1+1

|38

21.

Aa/Ap T IFUTT =TT HT|
(1) waT e et & g
(ii) ¥ @i favig & ferg)

A= h
T VzmK
da _ Mp_ |m
Ap_ ma_ 4m
1

i) A=

(i)

r ]

2
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23.
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(iv) (D) 65cm
aerar
(A) -15 cm
30. [() (C)anm
()  (D)4.5x10°m™3
(iii)  wAw faemit @1 1 3w fear 9 RreT 98 9 & &Y &7 FaT |
@iv) (C)0.7v
aerar
(A) 0.01 eV
e (€)
31.
(a) <o @I geafed HIfog
e LCR & #ofisss oo @ ufoamn 2
e VaiR [ & #7e0 Fefiay 1
(b)  wt FaFT
(i) =gTe™ wfeaEm |
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