PREBOARD-III EXAMINATION (2025-26)

PHYSICS (042) (SET-II) MARKING SCHEME

Class: XII Max Marks70
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12.
13.
14.
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SECTION A
(a)
(c) 5:27
(b) he/2A.
(b) 20cm away from the +4q charge
(a) planes parallel to y-z plane
(c)6:5
(a) 5x10% Am?
(c) 321C
(a) larger in case (1)

(a) The frequency of the microwaves must match the resonant frequency of the water

molecules.

(d) r/(Vk)

(d) 12nt(2nfi+R)

(a) Both A and R are true and R is the correct explanation of A
(a) Both A and R are true and R is the correct explanation of A

15. (c) A is true but R is false
16. (a) Both A and R are true and R is the correct explanation of A

17.

SECTION B

a sin © = path difference = A

sin 6x0 for small angles

e=n7\
a
y _ =
D tan® =0
nAD
y = DO = 5

y is position of maxima

fring width = difference between maxima
_ AD

S da
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Magnetic
field (B)

-~ Electric
/ field (E)

Propagation

direction
2
19.
>
(b)
a - diamagnetic 72
b- paramagnetic Ve
The magnetic susceptibility of A is small negative and that of B is small positive. (72+72)
20.
-34
p:ﬁ =& :6-63)( 10-25 kg ms—l
A 1.00x10”

(ii) Energy of photon, E=hv=h- % =;—: o

=pc=6-63x10"2 x3x10% J=19-89x10"'7 J

-17
=%ev=l-24x103 eV=1-24keV
1-6x10~
s 1 2 p2
i) Kinetic energy of electron E;, =—m,v* =
2 2m,
_(6-63x10”F)?
2x9-1x107 3!
-19
=2.42x10~19 ]=242x¢19ev=1-51 eV
1-6x10~

Ep/Ee=1240/1.51=825
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21.(i) Existence of Threshold Frequency: Wave theory suggests any frequency of
light, if intense enough, should eventually provide enough energy for electron
emission, but experimentally, if the light's frequency is below a specific minimum
(threshold frequency), no electrons are emitted, no matter how bright the light.

(i) Kinetic Energy vs. Intensity: Wave theory predicts that increasing light intensity
(amplitude of the wave) should increase the energy of the emitted electrons, but in
reality, the maximum kinetic energy of photoelectrons depends only on the light's

frequency, not its intensity; intensity only changes the number (rate) of emitted
electrons. 2

SECTION- C
22.

Similarly,

— — —
since F = i(l=xB)
I
F, = 1,74Y02
ba 1 2nd
Similarly,

Holz
F, =1.01—=

The ampere is the value of that steady current which, when maintained in each of the two very
long, straight, parallel conductors of negligible cross-section, and placed one metre apart in
vacuum, would exert on each of these conductors a force equal to 2 x 10 'newtons per metre of
length. 1
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23, (a) 2

= mor is an integral multiple of ZL ie.
n

L=mvr=—'ﬂor2nr=£h.=ﬂ
2n muv

. h
or 2zr =ni,where 4= ; , from de-Broglie’s relation.

(b) For a hydrogen atom starting in the third excited state (n=4) and transitioning to the

ground state (n=1), the maximum number of spectral lines emitted is 1
24.

Centre-Tap

Transformer

F————=-= T Dicde 1013
L -l
1 ! =1 -
1 Centre A X

i | Tap g
| | o

Foom oo : [ Diode 2(D,) R, output
= —a

A full-wave rectifier converts both halves of an AC cycle into pulsating DC using two diodes
and a center-tapped transformer, ensuring current flows in the same direction through the load
resistor (RL) for both positive and negative input halves, resulting in a smoother DC output than
a half-wave rectifier, with its output frequency being twice the input frequency

fout=2fin, because it utilizes both positive and negative cycles to create full-wave pulsations. 1

25.

29 6g°
© Amex®  Arey(d+ x)?

o (d + x)2= 32
S22 —-2dx—-d*=0

d +fad
x=_+t—F
27 2
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26.

The area of the sector OPQ = nR> x%: %RE
I

B

where R = Radius of the circle.

Hence E:Bxi{lﬁ-ze]z lBRZ dd _ BoR”™
dr\ 2 2 dt 2

27.
(f) Given : v =60x 10% Hz, P =20 x 1073 W
Energy of one photon = hv
= (6.6 x 10) x (6.0 x 101)
Number of photons emitted per sec

Power

Energy of one photon

-3
n= _2;1[] i s =5x10%
(6.6x107 ) x(6:0x10™) 2
(i1)
=
E
— Intensity of Radiation
1
OR
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Given : A = 5460 nm = 5460 x 10 m Ay =?

Energy of the photon (K) = % .1}
de-Broglie wavelength, (Ag) = -g = ‘Jﬁ .1
}"B _ I _ i
'|I2m E 2mc
)
1
_ | (6.63 x107#) < (5460 x 10~%) 2
2% (9.1 10731 % (3 = 10%)
= 25.75 x 10710 m
3
28.
S
= 10
= 161325 |56Fe| 100Mo 1)+
5 12¢} /— ~—3 1ayy | 197
o “4He/V|180 —
g \ 14N
5 O[T
(SL 6Li
>
> 4 .
(@) 2 1
£ H
= 0
a 0 50 100 150 200 250

2
The binding energy per nucleon graph rises from light nuclei to a peak around Iron (Fe-56), then
gradually falls, explaining why light nuclei undergo fusion (moving toward stability/peak) and
heavy nuclei undergo fission (also moving toward stability/peak) to release energy. The
constancy in the middle range (A=30-170) is due to the short-range nature of the nuclear force,
where each nucleon only strongly interacts with its immediate neighbors, making binding energy

per nucleon plateau. 1
SECTION D
29.(1) (b) 5cm 1
(ii) (b) 2.5 cm 1
(iii) (a) 20 1
(iv) (@) real, inverted and magnified 1
OR

(iv) the focal length of both objective lens and of eye lens is decreased
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https://www.google.com/search?sca_esv=f775133c7e6e79d5&rlz=1C1CHBD_enIN1115IN1115&q=binding+energy+per+nucleon+graph&source=lnms&fbs=AIIjpHxCtmkhHKu27CW9pNYJlh4RjL2XNN7H2eGEwe1vRehTgx2PNlKqSsUGSlpdjHDY7h78dYWNpI-Nc023idAsZIZEu4GqRKI-ruhO8zN_iMD4mDazQH-Z2chiOYQA-D8k7pPDAWmaOT-VF9OhA_yM4yoH9OUm4kvPegceYJ2qvFJeWVAUL04yw9t3vEQSJzKn0OpIFNXjUazAmMJ8l9-yrMNgTKUWy5oXr2V-hHN0tUEMvosDbWY&sa=X&ved=2ahUKEwiT9v2ZrOqRAxUz8DgGHW1TARMQgK4QegQIARAB&biw=1366&bih=641&dpr=1&safe=active&ssui=on&mstk=AUtExfCMV8y38PGftLTxTXJfea_Tz4QFQZV5dGj9vjjGfXPwyzKjXJU0yLLC9CGBi8vp8K0KMtn1uWgh2eW7P_3SBPVMBSi--nYreWAxDxSEj30E5PlCqsCM03MWwSoPw6TzJdw&csui=3
https://www.google.com/search?sca_esv=f775133c7e6e79d5&rlz=1C1CHBD_enIN1115IN1115&q=short-range+nature+of+the+nuclear+force&source=lnms&fbs=AIIjpHxCtmkhHKu27CW9pNYJlh4RjL2XNN7H2eGEwe1vRehTgx2PNlKqSsUGSlpdjHDY7h78dYWNpI-Nc023idAsZIZEu4GqRKI-ruhO8zN_iMD4mDazQH-Z2chiOYQA-D8k7pPDAWmaOT-VF9OhA_yM4yoH9OUm4kvPegceYJ2qvFJeWVAUL04yw9t3vEQSJzKn0OpIFNXjUazAmMJ8l9-yrMNgTKUWy5oXr2V-hHN0tUEMvosDbWY&sa=X&ved=2ahUKEwiT9v2ZrOqRAxUz8DgGHW1TARMQgK4QegQIARAD&biw=1366&bih=641&dpr=1&safe=active&ssui=on&mstk=AUtExfCMV8y38PGftLTxTXJfea_Tz4QFQZV5dGj9vjjGfXPwyzKjXJU0yLLC9CGBi8vp8K0KMtn1uWgh2eW7P_3SBPVMBSi--nYreWAxDxSEj30E5PlCqsCM03MWwSoPw6TzJdw&csui=3

30. (i) The energy band gap in insulators is typically large, usually greater than 3 eV 1

(i) Forward biasing lowers the energy barrier, allowing carriers to cross the junction more

easily, while reverse biasing increases the barrier and the width of the depletion region,

which hinders carrier flow. 1

(ii1) Germanium > Silicon > Carbon 2
OR

(ii1) V-I Characteristic curves of pn junction diode in forward biasing and reverse biasing.

Ig
V-l Characteristic Curve 4

Forward
bias

v VeR : 1%
8T Knee 0 07V s
Barrier
potential
Reverse
bias
Yy
Ig 2
SECTION-E

31. (a) Each point of the wavefront is the source of secondary disturbance and the wavelets emanating

from these points spread out in all directions with the speed of the wave. These wavelets emanating
from the wavefront are usually referred to as secondary wavelets and if we draw a common tangent

to all these spheres, we obtain the new position of the wavefront at a later time. 1

(b)
Incident wavefront sini = BC/JAC vt/ AC
Meda s [\] sinr= AE/AC= v,t/ AC
\ . '
: L/ \(\/""
siny/sinr = v /v
| ) 2
C

o A T\ . \
Medium 2 since, n;= ¢/v, and n,= c/v,

‘\'\ thus

Refracted wavefront

L

ty> By n,sini = n,sinr ( Snell’s law)
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OR

c) A, be the wavelength in medium |
.;.l.]be the wavelength in mediunn 2
M, and M.are respectively proportional to BC and AE.

A, A= BOCAAE = w) iy

=?v,.-'}|.,-v2.-'.?|..2

=1y = vz[1]

I n +
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32.

33.

But E = : F?-
mEp -
F =
= 1r'=—-|. L I:{Irl!fr
-.-\.-_1:|-[_Ellr..
S L S TR
""1.'[F|_| _|-'.'::

hecause rdr = dr

L |
i - dr
A ii = F-
'IT[E il " | - ";'“E i L R ==
1
I'_lr 1-_.' — q
(1) Inside the shell potential will be constant and same as at the surface V=kq/R 1
(i1) Outside the shell V=kq/r 1
Or
(a) Ciz= IZHF 3
Coi3=4 pF
Ca213= 10 pF
(b) gea=C x V=6x10° X10=6 X 10° C 2

qci=4 X 10°/2=2x 10> C
(a) In metals, resistivity increases with temperature because more vigorous atomic
vibrations cause frequent collisions, scattering free electrons; in semiconductors, resistivity
decreases because higher temperatures provide energy for more electrons to break covalent
bonds and jump to the conduction band, dramatically increasing the number of charge carriers
available for conduction. The dominant factor in metals is electron scattering, while in
semiconductors, the increase in charge carriers is the key 2
(b) The effective internal resistance is 0.067  , and the effective emf is 2.67 V. 3
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OR

(a) Correct explanation with graph 2
(b).1 = — i -Where R, is resistance at room temperature 20°
L]

= Ry = +-1

OR Ry=—-1 = R, =90

Now Final temperature is 320°C

So, R = Ry (1 + aAT)

9((1+3.7 x107* x 300)

10 Ohm

Power Consumed by cell (P) = i*r

(ﬁ)z xr Watt

100

(?]2 = 8264 W

END OF MARKING KEY
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