MARKING SCHEME: PHYSICS (042)
Session: 2025-26

Code: 55/2 /1

Q- VALUE POINTS/EXPECTED ANSWERS Marks | ot
No. Marks
SECTION - A
. 15 1 1
1. (D) g
syl
2 (D) The final potential of the system equals B C . ) ] 1
4re, LG
3 (D) Both ¢, and v ! !
4. (B)n 1 1
S. (A) z -axis 1 1
6. (B) 4/ 1 1
7. (C) 1 mA 1 1
8. (C) Wbs™2 ,Wbs~1 1 1
9. a4 1 1
(D) =
10. | (A) The induced current will flow in the anticlockwise direction 1 1
1% (A) Zero 1 1
12. 32 1 1
D) —4
(D) -
13, (B) Both assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1 1
explanation of Assertion (A)
14. (D) Assertion (A) is false and Reason (R) is also false. 1 1
15. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A)
16. | (C) Assertion (A) is true but Reason (R) is false 1 |
SECTION -B
17. (a) Writing two differences between intrinsic and extrinsic semiconductors 2
Intrinsic semiconductors Extrinsic semiconductors
1. n,=ny 1. n, # ny (Alternatively
ne » n, orn, K ny
2. LOW_COHdUC“V“y ) 2. high conductivity
3. Semiconductor without any 3 Semiconductor with doping/
impurity atoms added/ Pure Impure Semiconductor.
semiconductor.
4. Its conductivity depends onlyon 4. Its  conductivity depends on
temperature temperature and concentration of
dopants
5. They are naturally occurring 5. They are manufactured 1+1 2
semiconductors semiconductors.

(Any two) or (Any other relevant differences)
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18.
Finding the ratio 4,/4,
(1) For same kinetic energy 1
(i1) For same accelerating potential 1
. _h
@ = V2mK s
&_ |0y B
Ap - me T AJam
= 1 '
2
h
1 = |
(i) A m /2
Ao _ [mpdp _ [m e
Ap Maqa 4m 2e
_—
b= m 1/2 2
19. . S :
Calculating the speed of light in the prism. 2
Angle of incidence
i=2A=45 'f2
At minimum deviation ;
—_A_a2no 5
PO 30
sini _ sin45°®
~ sinr ~ sin30°
n= \/i 12
c
n=-
v
i3 8 = 8
v=7X 10°m/s=2.12 x 10°m/s 1, 2
20. S z
Finding steady temperature of heating element 2
R, = IX = QSQ at temperature t, '
; :
vV 220
R, =—=—-Q at temperature t
ST 725 ¢ : s
R, =R [l+a(t,-t)] 1y
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R,—R,

t,—t, =

l/’

21.

R,.a
¢ 223.5 29
[—-xl.?xlO“)
29
t, ~968°C
Calculating the length of the image 2
1 x 1
ks
Sl L,
121 = Uu,
- F d of th il
20) (_25)( or near end of the pencil)
v; = —100cm
L1 __L_(For far end of the pencil
20 (_30)( or far end of the pencil)
v, = —60cm
Length of the image L = |v;| — |v,] = 40cm
OR
2

Calculating the least distance of coincidence of bright fringes

mi; = npd,

ny _ A
n, Aq
n, _ 600 _ 6
n, 500 5
D
max __ 1
Yo =hy~3

__ 6x500x1079x1.8
T 0.3x1073

=18 mm
Alternatively : nid; = (n + 1)A;, we get n=5
- -9
g n,4D _ 5x600x10 1><l.8 Y
5 d 0.3x10°

I/:2

1/2

1/2

1/2
1/2
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SECTION-C
22.
(a) Identifying
* Isotopes 1,
* Isotones Y,
(b) = Writing dependence of size of nucleus on its mass number (A) 1/,
* Proving that density of nucleus is independent of A 1 1/2
(a) e Isotopes: 2C, "'C '
* Isotones: "jsHg , "%/ Au 1,
(b)  * Size of nucleus a A3 1,
Alternatively:
R =R,A'/3
* Suppose m is the average mass of a nucleon, density of nucleus
_Mass 1
~ Volume /2
p= mA 1
t(Rons)” /2
= == 1
P = ;g3 = constant /2
23.
(a) Drawing three equipotential surfaces 1
(b) Finding the electrostatic potential at a point (x, 0, 0) where x>>a 2
(@) .~
............... >
E
—>
o
—
- >
—>
Alternatively: e
. E e
1 | I
t } t >
| | !
} } | X
I | I »
1 l iy
1 ‘l i
|. ! 1 :
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(b)
-9 0 +v P
-—--——- - G e e A =
(-ﬂ«.o,o) (m,o,o) (z,qo\
Potential at P due to -q charge
e
V'q T amey (x+a) 1/2
Potential at P due to +q charge
o A A 1
V"'q - 4mgy (x—a) /2
Net potential at P
V= V_q + V+q
_ =l q 1 q
= 4mey (x+a) 4mey (x—a)
— 1 q(2a) 1/
amey " (x2-a?) 2
Forx>>a
_ 1 qa) 1
T 4amey  x2 /2 3
24,
Naming the electromagnetic wave and writing their wavelength range
(i) Detection of fracture in bones Y, +1/
(ii) Physiotherapy Y, +1/,
(iii) Radar systems 1+,
(i) X-rays Y
Wavelength range: 1 nm to 1073 nm 1 /2
2
(ii) Infrared waves 1 VA
Wavelength range: 1 mm to 700 nm 1,
(iif)  Microwaves 1 /5
Wavelength range: 0.1 m to 1 mm 1 /2 3
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25.

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

(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

m=2
I/
OR
e
M ==
dl/dt

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

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

@y = (unl Y7r°)

Mutual Inductance

s
!
M = ynnr’
OR
® Deducing the expression for force acting on conductor B and showing the
direction of force. 1% +1/,

*Writing the expression for force acting on conductor A 1/ 2
* Showing that Newton’s third law is obeyed 1/ 2

—

- y

Ia
A --—>— - '
e,/lm.&
g ’

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

1/2

1/2

1/2

1/2
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Magnetic field due to current carrying conductor A at all points along the conductor
B

B, =42 (-B) !
2nd /2
Force experienced by a segment of length L of conductor B
ﬁB,\ = lh l.: X Ba
Fea = oL (522) [i x (-K)]
Ba = bl {5
Fap = 2olabol 5
2xd 1,
Similarly
E /‘OInIhL %
Fap="222—(- 1
=g /2
Foa =—Fas
1 /2
It follows Newton’s third law
A B
Alternatively:
g = Holy Vertically inward
2nd Fas T
Holalp ..
=1, LB, =—"=L directed towards A
B =1y LBy= =05 % L
FAB = laL Bb .
Fre = HolalbL
AB 2nd
It is equal in magnitude to Fgpa but directed towards the conductor*B’.
— e
Thus FBaA=—-FAB
Thus, they follow Newton’s third law.
Note: Award 1 mark for the diagram, if the directions are not indicated in the
diagram but written
26.
(a) » Stating Bohr's second postulate. 1
* Mentioning its significance '
(b) Proving that the energy levels get closer and closer with increasing
principal quantum number 12
(a) The electron revolves around the nucleus only in those orbits for which
angular momentum is some integral multiple of % where h is Planck's 1
constant.
Alternatively:
h
L=n 5)
* It defines stable / stationary orbits 1,

Alternatively
Angular momentum is quantised
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-13.6
by E,= Tev
For any two consecutive energy levels, the energy difference is:
AE =E, —E,,

AE =136 [(n_’—l)z—l]

n2

AE = 13.6 21

nZ¢(n-1)%
For large value of n

AE =Z2ev
=

Thus as n increase, AE' decrease i.c., energy levels get closer and closer.

1/2

1/2

1 /2

HOME

27.

(a) Explaining the statement 1
(b) Finding the current through 3€2 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 addition. The current through an area of

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

(b)

5V

In Loop ABEFA
343, -4(0-1,)=0

In loop BCDEB
5—21—3l, =0
A B o] R T, (2)

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

Current through 3Q resistor is
7
[1 - ;;A
Note: Award full marks if a student solves by another appropriate current
distribution in the circuit.

HOME
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28.

Deriving an expression for the magnetic field 3

The magnitude of magnetic filed (dB) due to curent element Idl is
uo Idixd|
am a?

_uo rdi
dB = 4m (r2+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, = [ dBcos@
_(Ho ! dl T
am (x2+r2) "VxZ4rZ

= oo PolhZ o
B Bxl - 2(x"+r2)3/z (‘)

For N number of turns, net magnetic field

NI
R A . ACH.
2(x* +r7)"

()

I/2

SECTION -D

29.

(i)

(i)
(iii)
(iv)

(C) Boron
(D) 4.5 x 10%m™2
Award 1 mark to each student, who has attempted this part.
(C) 0.7V
OR
(A) 0.0l eV

30.

(@)

(i)
(iii)
(iv)

(A) yD(D — 4f)

(D) Enlarged, reduced
(B) 18.75 cm

(D) 65cm

OR
(A)-15¢cm
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HOI{/IE

SECTION - E
31. _
(a) * Defining coherent sources 1
* Necessity for observing stable interference pattern 1
* 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 % !
4
A
i) — 1
(i1) 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:

If 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.

z

HOME
1
= R B
Jpositivn o the S<Teerl ——
(b) (i) 1=41, COSZ(g)
Ap =§
2r A
$=22
- T '/2
=2
1=41, cos” =
4
=21, 7
iy dp= g
2r A
=73
2z
¢=? .
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[=41,cos? Z
3

=IO

Note: Award ('/2) mark if the student writes | = 41, cos’ (g)
OR .

(a) * Drawing labelled ray diagram of refracting telescope
* Deriving expression for its magnifying power

— B

(b) (i) Giving reason for the larger aperture of objective
(i)  Writing two advantages of reflecting telescope

—

@  owa Objective M———f5 "I Eyepiece

—fe—>]
.

R B
A

&

I/2

HOl»/IE

. - i - tan |
a tana
h/f, 1
= ¢ :
h/T, 2 HOME
= & l/ 2
(b) (i) With larger aperture even the fainter objects can be observed clearly. 1
Alternatively:
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) * 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 (/212
(Any two from above or any other appropriate advantages)
Page 11 of 15
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32.

(a)

(b)

Deriving an expression for capacitance of a parallel plate capacitor 3 HOLVIE

Effect of inserting a diclectric slab on

(1) Charge on each capacitor

(i) Energy stored in the capacitor

(a)

(b) (1)

Surface
charge density o

Area A

i

Surface 11
charge density - o

Electric filed between the plates
E=Z
8U
= 4
Az,
Potential difference
V=FEd
Ag,
Capacitance

c=1
V

d

C=

In parallel combination the potential difference is same across the

capacitors.

On insertion of dielectric slab capacitance of each 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,
q,=KCV =Kq,

HOME
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. ; | T ; ;
(ii) Energy stored by capacitor, U =5C V= As the capacitance becomes K times

energy stored by each capacitor also increases by factor K

Alternatively:
Ky

Alternatively:

1

U,=5KCV* =KU,

U,=

OR

1

—KC,V? =KU,
y 2 2

(a)

(b) (i)
(i)

* Explanation for the time independence of average velocity. 1
* Obtaining relation between current and average velocity. 2
Reason for instantaneously establishment of current 1

(a)

Finding the ratio of drift velocitics 1

T ; : :
, where 7 is the average time between two successive

. v, =
m

collisions, which is constant.

Distance covered by electrons between two successive collisions is almost

same. Hence

S= -::-at2 where a=constant, s=almost constant

So t is constant.

Alternatively

() (0

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 area 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|vg4|At

I = neA|vy|

Electric field is established throughout the circuit, almost instantly

causing at every point a local electron drift. As a result the current is

(i1)

established instantaneously.

Vg = ——
d = Jenr?
var _ (r_z)z
Vaz ry
_ 4
9

1/2
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33.

(a)  Deriving expression for
* Impedance of series LCR circuit and
* Phase difference between V&I

(b) Giving the condition
(1) Minimum impedance
(ii) Wattless current in the circuit

(a)

Phase relation for series LCR circuit

V. +V +V.=V

Applying Pythagorean theorem, we get
22 4 2

Vm_ VRm (V('.‘m_ VLm )

VIZ“ = (lmR) +(imx('-imXL)

l= m _—m

’ Rz.‘.()(c_>(L)2 Z

Where Z=,’R2 +(X. =X, ) is impedance

Vow = Vim =XC_XL

tang = Cm
¢ Vi R

Or

X.—X

=tan~'| 2¢ L
@ an( R )

® ()

Atresonance i.e., X; = X,

(i))  When the average power consumed is zero.

Alternatively:

ng = l/rlm [rmv cos ¢
For ¢=% ; coshp=0,
S Po=10

avg =

l/2
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OR

(1) For ac gencrator
* labelled diagram / construction 1
* Principle 1
* Working 1
(i)  Deducing expression for induced emf I
(i) Giving the times at which emf generated is maximum in terms of T |
(1) Coil ',-” Axle
Carbon
brushes
» Principle: It is based on the principle of electromagnetic induction.
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.
(i)  Flux linked with a coil at any instant of time placed in magnetic field rotating
with angular speed @
@, =BAcos ot
From faraday’s law
&= -N %
dt
&= NBAwsin ot
(iii)  EMF generated is maximum at } and %

12

1/2
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