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

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

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

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

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

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

There is no overall choice given in the question paper. However, an internal choice has
been provided in few questions in all the Sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired candidates.
Use of calculators is not allowed.
You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h=6-63 x 1074 Js
e=1-6x10"1C
Up=4nx 10/ TmA™!

£g=8854x10712C2 N m™2
1
4dne

=9x10° Nm? C2

0
Mass of electron (mg) = 9-1 X 10731 kg
Mass of neutron = 1-675 x 102/ kg
Mass of proton = 1:673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10_23 JK_1
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SECTION A

1. The relative magnetic permeability of a medium is 0.075. Its magnetic
susceptibility will be :
(A) 0925 B) —-0925 (C) 1.075 (D) —-1.075

2. Two circular loops of areas A and 4A carry currents 21 and I respectively. The

magnetic fields at their centres will be in the ratio of :

(A) 3:1 (B) 4:1 € 1:1 (D) 1:2

3. A conducting sphere of radius R is given a charge Q. Consider three points A, B
and C — A at the centre, B at a distance R/2 from the centre and C on the surface
of the sphere. The electric potentials at these points are such that :

(A) Vp=Vg=Vc (B) VpA=Vp#V(c
(C)  Va#Vp# V¢ (D) Va#Vp=V¢

4. The capacitance of a parallel plate capacitor is 10 uF when the distance between
its plates is 8 cm. If the distance between the plates is halved, the capacitance will
become :
(A) 10 uF (B) 15uF (C) 20 uF (D) 40 uF

5. Isotones are nuclides having :

(A)  same number of neutrons but different number of protons
(B)  same number of protons but different number of neutrons
(C)  same number of protons and also same number of neutrons

(D)  different number of protons and also different number of neutrons

6. The magnetic field of an electromagnetic wave is represented as

B, = B sin (ky — ot). It means that the wave propagation direction and wave

vector k are respectively :

(A) +zaxis, 2—; (B) —zaxis, 2%
() +yaxis 2n (D) —yaxis Ll
Y T A y > 2n
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An inductor of resistance 5 Q and self-inductance 25 mH is connected across an
ac source of angular frequency 200 rad s—1. The phase angle between the voltage

and the current 1s :
(A)  30° (B) 45°
(@) 60° (D) 90°

Which of the following statements is correct for alpha particle scattering
experiment ?

(A)  For angle of scattering 6 = 0, the impact parameter is small.

(B)  For angle of scattering 6 = m, the impact parameter is large.

(C)  The number of alpha particles undergoing head-on collision is small.

(D)  The experiment provides an estimate of the upper limit to the size of target

atom.
The 10onisation energy of the hydrogen atom, in Bohr model, is :
(A) —-34eV (B) 34eV
() —136eV (D) 13:6eV

A point object is placed in air at a distance of 4R on the principal axis of a convex
spherical surface of radius of curvature R separating two mediums, air and glass.
As the object is moved towards the surface, the image formed is :

(A) always real

(B) always virtual

(C) first virtual and then real

(D) firstreal and then virtual

Which of the following statements is not true for a p-n junction diode under
reverse bias ?

(A)  The current is almost independent of the applied voltage.

(B)  Holes flow from p-side to n-side.

(C)  Electric field in the depletion region increases.

(D) n-side of the junction is connected to +ve terminal and p-side to —ve

terminal of the battery.

7 P.T.O.
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12.  The current sensitivity of a galvanometer does not depend on the :

(A)  magnetic field in which the coil is suspended.
(B)  current flowing in the coil.
(C)  torsional constant of the spring.

(D) area of the coil.

Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason (R).
Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A)  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) is 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.  Assertion (A) : Although the surfaces of a goggle lens are curved, it does not
have any power.
Reason (R) : In case of goggles, both the curved surfaces are curved on the

same side and have equal radii of curvature.

14.  Assertion (4) : Nuclear fission reactions are responsible for energy generation in

the Sun.

Reason (R) : Light nuclei fuse together in the nuclear fission reactions.

%
15.  Assertion (A) : The current density (J ) at a point in a conducting wire is in the

9
direction of electric field (E ) at that point.

Reason (R) : A conducting wire obeys Ohm’s law.

55/S/2 9 P.T.O.
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Assertion (A) :  The torque acting on a current carrying coil is maximum when it

1s suspended in a radial magnetic field.

Reason (R) : The torque tends to rotate the coil on its own axis.

SECTION B

(a) A cell is connected across an external resistance 12 Q and supplies 0.25 A

current. When the external resistance is increased by 4 €, the current
reduces to 0.2 A. Calculate (1) the emf, and (ii) the internal resistance, of
the cell.

OR

(b) Two point charges of 3 uC and 4 uC are kept in air at (0-3 m, 0) and
(0, 0.3 m) in x-y plane. Find the magnitude and direction of the net electric
field produced at the origin (0, 0).

Differentiate between magnetisation and the susceptibility of a material. What can
you say about the susceptibility of paramagnetic and diamagnetic materials ?

State Huygens principle. Using it draw a diagram showing the details of passage

of a plane wave from a denser into a rarer medium.

Name the impurity atoms which are doped in an intrinsic semiconductor to
convert it into (a) p-type, and (b) n-type semiconductor. Draw energy band
diagrams of p-type and n-type semiconductors at temperature T > 0 K. Mark the
donor and acceptor energy levels, showing the energy difference from the
respective bands.

A point light source rests on the bottom of a bucket filled with a liquid of
refractive index pu = 1.25 up to height of 10 cm. Calculate :

(a) the critical angle for liquid-air interface

(b)  radius of circular light patch formed on the surface by light emerging from
the source.

11 P.T.O.
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SECTION C

%
22. A particle of mass m and charge q is moving in a magnetic field B with a

velocity V. Discuss, giving reasons, the shape of its trajectory when the angle

%
between Vv and B is : 3
(@ 0°
(b)  90°
(c) 120°
23.  (a) A ray of light is incident on a surface separating air from a denser medium

A of refractive index p,. It is then made incident on the parallel surface of
another medium B of refractive index p, at the same angle of incidence. If
the angle of refraction in the two media are 30° and 35° respectively, then

in which one of the two media (A or B) will light travel faster and why ?

(b) The intensity of the two interfering waves in Young’s double slit

experiment is I, each. Find the intensity at a point on the screen where

path difference between the interfering waves is (i) %, and (i1) % 3

24.  In photoelectric effect experiment, show the variation of

(a) photocurrent with collector plate potential for a given surface for different
intensities of incident radiation. Do the curves meet at any point ? If so,

why ?

(b)  photocurrent with intensity of radiation incident on a surface keeping the

frequency and plate potential fixed. 3

55/S/2 13 P.T.O.
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25.  Two point charges of 10 uC and 20 uC are located at points (— 4 cm, 0, 0) and

(5 cm, 0, 0) respectively, in a region with electric field E = EX where
r

A =2 x 106 NC! m? and Tis the position vector of the point under

consideration. Calculate the electrostatic potential energy of the system. 3

26. A current of 1 A flows through an inductor connected to a 200 V dc source. When

it is connected to 200 V, 50 Hz source, only 0.5 A current flows. Calculate the

self-inductance of the inductor. 3

27.  Two circular coils of radius R each and having equal number of turns N, carry
equal currents I in the same direction. They are placed coaxially at a distance

24/3 R. Find the magnitude and direction of the net magnetic field produced at

the midpoint of the line joining their centres. 3

28. (a) The radius of a conducting wire AB uniformly decreases from its one end

A to another end B. It is connected across a battery. How will (1) electric
field, (i) current density, and (ii1) mobility of electrons change from end A

to end B ? Justify your answer in each case. 3

OR

(b) Two large plane sheets P and P, having charge densities + c and -3 &

respectively are arranged parallel to each other as shown in the figure. Find

_)
the net electric field (E ) at points A, B and C. 3

55/S/2 15 P.T.O.
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SECTION D

Questions number 29 and 30 are case study-based questions. Read the following paragraphs

and answer the questions that follow.

29.  The process of converting ac into dc is called rectification and the device used is
called a rectifier. When ac signal is fed to a junction diode during positive half
cycle, the diode is forward biased and current flows through it. During the
negative half cycle, the diode is reverse biased and it does not conduct. Thus the
ac signal is rectified. The p-n junction diodes can be used as half-wave and

full-wave rectifiers.

(1) Which bulb/bulbs will glow in the given circuit ? 1
[ D, LA D,
™~ ™~
(€ zov 3
B, B,
(A) Bjonly (B) B, only
(C) BothB;and B, (D) Neither B nor B,
(1)  (a) A full-wave rectifier circuit is shown in the figure. The contribution
in output waveform from junction diode D is : 1
Vi
D
N
L~
A 0
t
II>ID2 R V0
(A) A,D B) AC
©) B,D (D) B,C

OR
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30.
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(iii)

(iv)

(b) ot erefaqio femepr ot fiq BT 2

(A) Tomr et o1 wenfefaer (B) wUrf IR Had

(C) 3 & T waRfefyren (D) Tt 3T 3/ ad

p-n €Y TS & p-HeTsh T R n-FHeleh T TGEEIH ST FHAT: A 8 -
(A) TR, THHRE (B) IR, EA
(C) &, B (D) BIe, S

afe 37eqaT fewehrl T ST 50 Hz 2, T qoi-ai [Geerr ot Araf e -
(A) 25Hz (B) 50 Hz

(C) 100 Hz (D) 200 Hz

faerat o1, =2 o et &1 STeraT graehi, STfirenetfiren feresm 3ok fagrar stret g
€, S Wi URmT 8 | o gl g0 qathd & e STR fasdte stme ol fege
frmfor sed 2, Staifer 1S arraTe urer g fige it wift seer w2 ) farw
feya STo AR AR foR[a-a 3cq=1 d @ | TorelT sier fora-ai # Reerd fopu ST W
forera faera srr-otmef o1 stqva sFed €1

(1)

<1 Hered forgd fapat =nt, 1S wedeh faggel g d g qerfend 21 simali — g 3
+ q ¥ ST 8, x-y I H 36 T A ford 71 @ foh e ReoTrary qet-fog
O T € T GHATeIT ShANT: forg 3t (d, 0) 37K (0, d) T Terd € | 39 frrehrar <61 e
fgger et =

(A -qd(i+])) B) qd(i+])
© qd(1-7) D) qd(j-1)

18



(b) The output in a half-wave rectifier is : 1
(A) unidirectional without ripple (B) steady and continuous

(C) unidirectional with ripple (D) steady but discontinuous

(i1) In a p-n junction diode, the majority charge carriers on p-side and on

n-side are, respectively : 1
(A) electrons, electrons (B) electrons, holes
(C)  holes, holes (D) holes, electrons

(iv)  If the frequency of the half-wave rectifier is 50 Hz, the frequency of

full-wave rectifier is : 1
(A) 25Hz (B) 50Hz
(©) 100 Hz (D) 200 Hz

30. Dipoles, whether electric or magnetic, are characterised by their dipole moments,
which are vector quantities. Two equal and opposite charges separated by a small
distance constitute an electric dipole, while a current carrying loop behaves as a
magnetic dipole. Electric dipoles create electric fields around them. Electric

dipoles experience a torque when placed in an external electric field.

(1) Two identical electric dipoles, each consisting of charges —q and +q
separated by distance d, are arranged in x-y plane such that their negative

charges lie at the origin O and positive charges lie at points (d, 0) and

(0, d) respectively. The net dipole moment of the system is : 1
AA AA
(A)  —qd(i+]) B) qd(i+7j)
AA AA
(©)  qd(i-j) D) qd(j-1)

55/S/2 19 P.T.O.



(i) 2a 30 & quRRa quT — q 3 + q e F a9 e fga & FwoT @
r (>>a) % (1) Foreft forg St 3wk 317 R feoret @, e (2) foreft foreg ST forgareta
ae o ferq 2, o forerd-&r o afeTor T B SR E, 81 99 (Ej g
E,
1

1
A - B) - C) 2 (D) 4
4 2

(iii) 5.0 x 10~8 Cm Tega STl 1 hiS forerd fege forelt U wawT & Tar @ et forel!
faw TTQ. &7 W forra-&r o 9iETT 1.0 x 103 N/C 8 | 38 &0 W fora-am E
i1 e st P U b1 30°% | 39 &T07 T3]l 0 Shreid siel-SATe[l b iy

g
(A)  2.5x107°Nm (B) 5.0x 107> Nm
(C) 1.0x10"4Nm (D) 2.0 x 1079 Nm

(iv) (a)  TTSSISH THIY H i3 sciag forell T o =W TR =1l v | s ¢
=hl FITShT Shell H THEHHAT T TET & | 58 Seiergi o Jrarehid T58er SATeO0

FTIMHATTR
(A) devr (B) 2evr
© Len D) - ewr
2 4
aroraT

(b) ST 5.0 cm o SRR TIRT & 2.0 A Y & Yarrfed &1 & 2 | 39 o @

Herg, Freh g ATl T TRATOT 2
(A)  1.0x1073 Am? (B) 5.0x1073 Am?2
(C) 1.0x1072 Am? (D) 5.0 x 1072 Am?2

55/S/2 20
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(ii)

(iii)

(iv)

E, and E, are magnitudes of electric field due to a dipole, consisting of
charges —q and +q separated by distance 2a, at points r (>> a) (1) on its

axis, and (2) on equatorial plane, respectively. Then E_l 1S :
2

1
(A — (B) N ©) 2 (D) 4

An electric dipole of dipole moment 5.0 x 1078 Cm is placed in a region
where an electric field of magnitude 1.0 x 103 N/C acts at a given instant.
At that instant the electric field E) 1s inclined at an angle of 30° to dipole
moment F) The magnitude of torque acting on the dipole, at that instant
is :

(A)  2.5x107°Nm (B) 5.0x 107> Nm

(C) 1.0x10"4Nm (D) 2.0x107®Nm

(a) An electron is revolving with speed v around the proton in a
hydrogen atom, in a circular orbit of radius r. The magnitude of
magnetic dipole moment of the electron is :

(A) 4devr (B) 2evr
1 1
C) —evr (D) —evr
2 4
OR

(b) A square loop of side 5.0 cm carries a current of 2.0 A. The
magnitude of magnetic dipole moment associated with the loop is :

(A)  1.0x 1073 Am? (B) 5.0x 1073 Am?2

(C) 1.0x1072 Am? (D) 5.0 x 1072 Am?2
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31. (a)

(b)
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(1)

(i)

(1)

(ii)

Quse

JHifhd TG hl Tgrar ¥ forft ac SIS it swrifafyr < =amen
Fifsre | foreht &1or «° W Afea faanaet (emf) & forw sises amw Fifsw |

IS TFaT, T &ifast aR XX R Tam @ a1 369 3.0 A 9 saTted
T R | ST ¥ T SHER 36 AR X'X F I HIg HRR 9T
MNPS, et it it STwaiTs 10 cm & 21 SR 1.0 A 910 yafea &

W 2, W@ ¢ | 39 AR o HRUT N1 W A ATt 2 FFehid e ol
gieTer 3 fesm 3ra Hifee |

X' iA x X
I20 cm
M < ‘I N
S | > A P
YT

TS o TorRd-Trarehid JT0T o el ol Soct@ shITST o oist o 3w
T YA Ty | forelt pueelt & w@-Wehcd & o 3ushl AT
HTET AT HTEH <hl IFIhRITCTdT o Ul H s3sTeh STH hifS(y |

foret 220 V &t aitEdT AT T ac AT 6 @1 20N H Tk 20 Q
iR, 80 WF 3T GG T 50 mH T S SRS & | ST A hl
s 3 qfwy Y go (IEfaeR) SR % SRR ®, ot afesfed
EAIELE

(1) S i i st

(2)  ufwae &Y gfqeren
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3. (a)

(b)

55/S/2

(1)

(ii)

(1)

(ii)

SECTION E

With the help of a labelled diagram, explain the working of an ac
generator. Obtain the expression for the emf induced at an instant
‘4.

A long, straight horizontal wire X'X is held stationary and carries a
current of 3.0 A. A square loop MNPS of side 10 cm, carrying a

current of 1.0 A is kept near the wire X'X as shown in the figure.

Find the magnitude and direction of the net magnetic force acting

on the loop due to the wire. 5
v 3A
X — x X
I

>\f

1
OR
State Faraday’s law of electromagnetic induction and mention the

utility of Lenz’s law. Obtain an expression for self-inductance of a

coil in terms of its geometry and permeability of the medium.

A resistance of 20 Q, a capacitance of 80 uF and an inductor of
50 mH are connected in series. This combination is connected
across a 220 V ac supply of variable frequency. When the
frequency of supply equals the natural frequency of the circuit,

calculate :
(1) angular frequency of supply
(2)  impedance of the circuit 5
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32.  (a)

(b)
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(1)

(ii)

(1)

(ii)

Torelt TrTieiter Ui o ATgeaeh T SR oIl 2l STTWehe T hid
Y foht &1 9T ATl 2l &A1 | @1 ST € 2 forell el oht Arerel
9T o foru 39 Rufa § =ises uiw hifsie s 3ifaw gfaforsr sm=a @«
EECIRS

IS ST Toro forelT TeITg STt TSI5W o Ueh eteh TX 45° o i
T 3ATYA T & S TS0 & THiHaa;: TR ST & | Gienierd shierg :

(1) TS0 50 Seam fermrer o

)  T=a o verd 1 gadain

YT

ToheT T3t o e 9 o J&707 o foTu foret wtet TorameshatTd oh1 aviq
e |

= fow 71T AT | 29T ATER hiE T oF (Jadaieh 1.50) foret
T ST o e UL foRd! SaT ol UXd o WPk § 1T © | s Biel 98
fSrerhl e < o q&d 3181 W 2, & o (A HULHAT il U 360
SeRR SHTATISIA <l STl & foh G shl 1ok o1 Soer Widfers g3 o6t feufd
TR S | o @ gS T gl AU W 45.0 cm TS ST § | S 5
BTSRL SET STEIT ohi QeI fofaT STl &, a1 95 g8 30.0 cm TS STt © | 5
T SIS JT hITTT |

',///./I”III" 'IIIII/M



32. (a) (1) What are the two main considerations for designing the objective

and eyepiece lenses of an astronomical telescope ? Obtain the
expression for magnifying power of the telescope when the final

image is formed at infinity.

(i1)) A ray of light is incident at an angle of 45° at one face of an
equilateral triangular prism and passes symmetrically through the

prism. Calculate :

(1)  the angle of deviation produced by the prism

(2)  the refractive index of the material of the prism 5
OR
(b) (1) Describe a simple activity to observe diffraction pattern due to a

single slit.

(11)  The figure below shows an equiconvex lens (of refractive index
1.50) in contact with a liquid layer on top of a plane mirror. A small
needle with its tip on the principal axis is moved along the axis
until its inverted image is found at the position of the needle. The
distance of the needle from the lens is measured to be 45.0 cm.
When the liquid is removed and the experiment is repeated, the new

distance 1s 30.0 cm. Find the refractive index of the liquid. 5

P —

',///,III'II"‘ r'lllm
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33. (@@ ()
(i1)

b @

(i)

55/S/2

57 0T foheg FEd © 2 SoIHH m qYT STET q o et ot i feret
forvearr v g o @ cafta fomam T 2 | 39 1 9 Heg @ i)
qaTeEd oh foTT =isteh U1 ShifST |

3315 mW fia o o forell & /T 5.0 x 1014 Hz TR =

ThaUT YehTRT Icq=T fohaT TRIT § | Ufehfetd hifSTg ;
(1) 39 ShRT G- H BIEH ol FHfl
(2)  ©Id N Ul HehUS Scatsid BIHT hl T

AT

SR o ARIAT T Seei@ hITSTC, qAT TTFGIS TRHI o S o Hied H
nfl SHET o SAFL shl sl oh (AT SASToh cq hITSIT |

20 ol Tt st gt B (MeV ) wieher iR |
[ERIRIE IR

m 1gc) — 12.000000 u

n) =1.008665 u

o =

1
m 1H) =1.007825u
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33. (a) (1) What are matter waves ? A particle of mass m and charge q is
accelerated from rest through a potential difference V. Obtain an
expression for de Broglie wavelength associated with the particle.

(i)  Monochromatic light of frequency 5.0 x 1014 Hz is produced by a
source of power output 3.315 mW. Calculate :

(1) energy of the photon in the beam

(2)  number of photons emitted per second by the source 5
OR
by @) State Bohr’s postulates and derive an expression for the energy of

electron in nh orbit in Bohr’s model of hydrogen atom.

. 12
(1))  Calculate binding energy per nucleon (in MeV) of «C- 5
Given :
12
m 6C) =12.000000 u

(l)n) — 1.008665 u

1
m 1H) =1.007825u
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The Marking scheme carries only suggested value points for the answers
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be awarded accordingly.
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2¢, = 2¢, @ v
o »
E, =—(@)
80
fig B W g &7 (E,)
- - — 1
E, =E +E, Z
o . 30
=—i+—1I
28, 2g, vz
20 »
=—i
80
fig C W fagd & (E,)
E =E +E,
2g, 2¢,
Vs
o 2
= — (1)
80
SECTION -D
29. (i)  (A)Bjonly 1
(i) (B)AC 1
37ar
(C) 3T & TTY THERS
(iif) (D) YT , SerargTal :
(iv) (C ) 100 Hz 1
30. | ()(B) qd(i +)) 1
(ii)(C) 2 1
(ii)(A) 2.5 x 10° Nm 1
@iv) (O) %evr !
37q@r
(B) 5.0x107° Am®
SECTION - E




emf & foIT TS U1d HLAT 1
() oo @1 gRaAToT AR M AT FAT V+1/2

a.c ST i FRIAY
ST 5 Fect B Ree T @ gadh a1 o fre Brad dota @ @ gifa

fram ST & A7 389 R g b Foad # IRada el & foas Gereasd
38 $cll A BIS emf URT AN ¥ | el &107: W ol @ Foary wolerqg

@, = BAcoswt

_ N9
dt
& = NBAwsinwt

& =

(i)  TTer & ST MN W I
4z x107 x3x1x10%x1072
- 27%x20x107

= 3x107 N

K

g 9o aR ¥ T A IR 7R ¥
arer &y ST SP W I
P 47x107 x3x1x10x107

: 27x30%x1072
= 2x107 N

Ig Il drR I 3R TRE §
g1l W A del F=F-F =107 N
Ul W AT I R H gT A 3R R |

Ya

Y

Ya

Y2
Y2

10




C1ol D oldal ol OHUHId] 72

TIWRbcd & T <ol UTd HIam 2
(i) (1) ol gy gResferd T 1
) aRuy &1 gidarar gRkefard Hear 1

o el oRuYy & ORA emf e TRAOT IRUY @ IERA daTed Gahrg Forrd |
oRade Y a7 & ReR AT ¥
o S & FTH I UM -TE IR emf A gaar ARG A ¥ |
o 3NIUEY FIC &FABA A, dFaTs [ dUT Ufd Tehidh dFars » B aren e
e aRarforr R R HIfe afg s aRearfas @ arr 7 garfea @ W@
& & R & MR GaRRr 8
B = pnl
UREATferpT & HFTG Fol AT Folerd
N, = (n)(pnl)(A)
N(DB:,uOnzAlI

TR Hcd

;- o,
I

L = un’Al

gfg ofkanforar & fiar 3mifeies Jasefear 4 & #I$ s a7 &, a9
L = puun Al
(i) (1) 3FATGRT HIONT 3Ty
1
@, = ﬁ

1

 J50x107 x80x10°°

) S i & gy aRuY & 7o Hgky S W@ ¥, G99
ufaarer = gfaqy

@, = 500 rads™

= 20Q2

32.

(i) 31fIeRTe aur AT |l fT 3fAFEeTar d TIT f[TaR ™A

7y a1 I drd 1
(i) IR Y AT &THAT & fOT STh UrE B 2
(1) faaere @ &1 aRemea 1
sa & U1y & Iuadeicd P TRl 1

ar famofr #geg ad

11




AT¥BT BIFAT ofd) & fow
1. &g =
2. g BIhE ol

gecdd fT et arHaT

fepel gIeTeh & e &THdT (m) UfATdeT g1 A9 W 3dRT dror paar faFa gry
A9 W 3YAT o8 W) FART BT o F AT & X gl & 3T

m = —= =

R ™

N

~|s

(i) ite =D+A
at D=D,6 , i=e

2i=D,+A4
2 x45=D, +60°
D, =30°

: (A+ij
Sin
2 )
e
S| —
2
. {60°+300j
Sin
~ 2
H . [60°j
sin| —
2

= 3

3ar

(i) T B & FROT yig faada ded &1 geor e & fow
PRIBTY T faaior

(ii) §a T IUAAATD AT BLAT

2
3

(i) & IR <8 Pl 3T YR Udsd ¢ b 39b R AR @l 3R

At & g T ThIOT B 9| sHb 96 B B dod & gHBIA
dd & FAR AP TAd W@ I F &1 3raciidd dd &l

12




Lo S
1 1
5 45 30
£, =-90cm

33.

() o Je & R

1

¢ 9vel dWIE & o st UTg el 2
(i) (1) YDA GT H Bled H Sl aRBford HEr
(2) T Ahs 3chfoid Bieier I F&a1 gRefad

1
1

(i)  IrfaRie s & dFag T & geF 9T Fed © |

GOAT m AR AU q & HOT GRT ATAST Foll & FT H Foll $l ey

1,
—mv- =qV
> q

(mv)* =2qVm

mv =./2mqV
& Svel HOY &F IFAR
1=

my

h

\2mqV

(i1) (1) E=hv
=6.63x107** x5x10"

A=

Y

Y
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2

L

3315x10° .
3ran
(i) OR & AfAGET X3
(i) TSI URATY] I ndi H&T H Selagld H Sl &
T ISTh UTd AT 2
(i) dG9T Foit Ufd =gfderaiad &1 TRl 1%
(1) IR & AR
() e WA F FS Feacd AT TRy wadt # R st
Scafold fre f9ar aReharor X @adr &1
(i)  Soloreld AMHE & IRT 3R Hdel 3 HEWT A & TRBAUT FRaT §

(iii)

S forw @l Faor &1 A1 w2 & Qoiies IO alar &1 S@l h
Telih AR (= 6.6 x 107 Js) | 3T: URhAT HIA U Selorgld T
Hofig gaer (L) Farfed &I
Pe Folgeld AU ORIV ¥0 § sfeaf@a fafmoh wam @ gEd
Ao ZaT arell el F HhHAUT T Hebdl &1 ST Jg VAT HIAT §
dl Th Bl 3cdfold gl & foadhr e urRfde wa 3ifas
IAETHT T Foll & AR & R oar &
Ul

2) T FrEgioe W] A TARN sraEw # gdagla i g

o)

2

E=- (1
8rs,r, M

E%T rn,nﬁiﬁaﬂ Hr B %|
272

p, =20 @)
wme

HHTAIOT (2) BT AT FHAOT (1) H T@A T

4

me

E =——F—53
&ng, h

(3) geaA &1

Am =] 6m(,n)+6m(/H) |- m(';C)
Am = (6x1.008665 + 6x1.007825) —12.000000
Am = 0.09894u

Y
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92.16MeV

12
=7.68 MeV
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT NAME PHYSICS [PAPER CODE 55/S/2]

General Instructions: -

1

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 News Paper/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-
X, 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 delibration
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. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

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

If a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

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 0-70 (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 Leaving answer or part thereof unassessed in an answer book.

e Giving more marks for an answer than assigned to it.

e \Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

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 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

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

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 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.




MARKING SCHEME: PHYSICS(042)

Code: 55/S/2

Q. No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. |(B) -0.925 1 1
2. | (B)41l 1 1
3. | (A) Va=Ve=Vc 1 1
4. | (C) 20pF 1 1
5. | (A) Same number of neutrons but different number of protons 1 1
6. | (C) +y axis, 27” 1 1
(B) 45° 1 1
(C)The number of alpha particles undergoing head on collision is small 1 1
. | (D)136eV 1 1
10. | (D) First real and then virtual 1 1
11. | (B) Holes flow from p-side to n-side 1 1
12. | (B) Current flowing in the coil. 1 1
( A) Both Assertion (A) and Reason ( R) are true and Reason ( R) is the
13. . . 1 1
correct explanation of the Assertion (A).
14. | (D) Both Assertion (A) and Reason ( R) are false. 1 1
15 ( B ) Both Assertion (A) and Reason ( R) are true, but Reason ( R) is not 1 1
" | the correct explanation of the Assertion (A).
16 ( B) Both Assertion (A) and Reason ( R) are true, but Reason ( R) is not 1 1
' the correct explanation of the Assertion (A).
SECTION B
17. (@)
(i) Calculating e.m.f of cell 1
(i) Calculating internal resistance of cell 1
| . &
R+r
£ Ya
025=—— ————- @
12+r
02=—2 (2) &
16+r
On solving eq (1) and eq (2)
r=4Q "
e=4V Ya
OR
(b) Finding the magnitude of electric field 1%
Finding the direction of electric field Yo




(0,0.3m) [4,=4 mC

—

£ (o0 4,=3u¢

SRR AT (0.3m ,0)

( E/,."’ .

' // J Ez

e e oY
— kql a 9 X 109 X 3)(1076 N 5 ~ 1
B= D o0a Y (-1)
- kg, , . 9x10°x4x10°, . A\ p e
E = 2(_1) = —1) =4x10°(-))NC™*
2 r22( ) 03 =) =)
E-E +E,
E =,/E12+E22
E =5x10° NC™*
tané’:ﬂ

3

f=tan™ (%) inclination with respect to the x-axis (in 111 quadrant).

Yo

Yo

Yo

Yo

18.

Difference between magnetization and the susceptibility 1
Susceptibility of paramagnetic and diamagnetic materials Yo+ Y2

Magnetization is equal to the net magnetic moment per unit volume.
Alternatively
M = %
\Y/
Susceptibility is a measure of how a magnetic material responds to an
external field.
Alternatively
M=yH
Susceptibility of paramagnetic material is between 0 & ¢ (where ¢ has
small positive value)
Alternatively

O< y<1
Susceptibility of diamagnetic material is between —1< y <0

Yo

Yo
Yo

Yo

19.

e Stating Huygens Principle 1
e Diagram 1

Huygens Principle :

Each point of the wavefront is the source of a 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.




Incident wavefront

Refracted wavefront
U, Uy

20.
Naming of impurity atom of
(a) p-type V2
(b) n- type Yo
Energy band diagram
p- type e
n- type Y
(@) Impurity atom of p- type is trivalent or group 13(acceptor impurity .
atom) 72
(b) Impurity atom of n- type is pentavalent or group 15( donor impurity .
atom) o
E——
a1 o .
oo™ ™"
:
g E, Yo+ Y
5] E, ™~
20,01 - 0.05 eV
it all G Tb'UKl lect hol
pai + 8 elctrons from donor atoms B > oK
21.
@ Calculation of critical angle 1
(b) Calculation of radius of circular light patch 1
(@) sini, == Z
U
.. 4 5
sini, =— cu=125=—
c=g (o 4)
i =sin”(0) "
ori, =53
(b) sini = ———— S n
\Jr2+h? e Pl
r 4\ ' : )
r’+h> (5) ha L':]
25r2 =16r2 +16h? h=ISm VPERE
9r? =1600 - ——
r=3em 2
3




SECTIONC
22

Shape of trajectory with reasons when the angle between V & B is
(a) 0°

o+
(b) 90° Yo+ 1
(©) 120° Yo+ 15
(@  Weknow F =q(VxB)
_—> —

—

v —»

B
Alternatively:- The particle moves in a straight line.

As the angle between vV & Bis 0° hence F =0
(b)

Alternatively- The particle moves in a circular path.

F is perpendicular to both V& B
(©

Alternatively  The particle follows a helical path.
F =qvBSing

Component of velocity parallel to magnetic field tends to move the

particle moves in a helical path.
23

particle along linear path while the component perpendicular to magnetic
field tends to move the particle in circular path. As a consequence the

Yo
Yo

Yo

Yo

Yo
Yo

(@) Identifying the medium Yo
Justification

Y
(b) (1)Finding the intensity for path difference =

| >

(i) Finding the intensity for path difference =

W™

(a)

Light travels faster in medium ‘B’

_sini

sinr,

Yo




_sini
sin,

Hy

4 sinr, sin35°

i, sinr sin30°

Hy Vv
Yo
V,>V,
(b)
| =41,cos’ ¢
2
. 2r A Ya
1 =—X—=7
(i) ¢ 73 )
2
| =4I0(cos%)2 =0
(ii) ¢ = 2z A_27 Y
A 3 3
TT\2
| =41,(cos—
0(C0s2)
=1, Yo
24 (a) Showing the variation of photocurrent with collector plate
potential 1
Explanation 1
(b) Showing the variation of photocurrent with intensity of
incident radiation 1
(a)
|
Stopping pal\e:j;}]/ ,/;’(//“
— I{e[:u'dntlg:'polennal Cu]lu‘lu][ plate —
potentia 1
Yes, these curves meet at stopping potential g
For any surface , as the energy of photons does not depend upon intensity .
. . f 2
of light, at the stopping potential current reduces to zero.
(b)
////
/ 1

Photoelectric current ——
™,

Intensity of light ——




25

Calculating electrostatic potential energy of the system 3

Electrostatic potential energy of the system :

U — kqqu
12
ka,0, 9x10° x10x107° x20x10°°
I, 9x107

+qV; +0,V,

=20J

A 10x10°x2x10°
QV,=0,—=

r, 4x107°
A 20x107°x2x10°

Q,V, :ng = 52102

U = (20+500+800)J

U =1320J

=500J

=800J

Yo

Yo

Yo

Yo

26

Calculating the self- inductance of the inductor

Resistance (R) =\T/ = ? =200Q

Impedance(Z) = \T/ = % =400Q

2= R?+ X2
(400)* = (200)* + 0’ L?
On solving

_2B8

T

Or L=i

&'

L

Yo

Yo

Yo
Yo

27

Finding the magnitude of net magnetic field
Direction of net magnetic field




Magnetic field due to a circular coil having N number of turns at
point on the axis of the coll

o Nk’
- 3
2(a2+R?)

Net field at mid point =B, + B,

_ Ny lR?
(@’ + R2)%
(As a = 3R )
2
Net magneticfield B = NLIRB
(3R? +R?)?

B N 1
8R
Direction of the net field will be towards left or right along the axis

depending on direction of current in the two loops.

Yo

Yo

Yo

Yo

28.(a)

(b)

(i) Variation of electric field and justification Yo+ Y5
(i) Variation of current density and justification Yo+ Y5
(iii) Variation of mobility of electrons and justification Yo+ Y5

Vith the decrease In area of cross-section.

1 E= LAp , electric field increases

o o
(ii) )= K , current denS|ty INncreases
T

@D

, mobility remains same

OR

(i) 44, :H

Finding the net electric field (E ) at points AB & C 1+1+1

Electric field at A(E,)
E,=E, +E,
O 2 30‘
280 0
O
EA = _(I)
&
Electric field at B (E;)
E, = E, +E,
O =~ 30 o
= —1+—1
2, 2¢,
_29;
&y

Electric field at C (EC)

Yot+Y2

Yot+Ya

Yot+Ya

Yo

Yo

Yo

Yo




O = N
=—1+ -
280 280 ( ) L
(o2 PN
- _0(_|) VA
SECTION-D
29. (i) (A) Bionly 1
(@ | (i) (B)A,C 1
OR
(b) | (C) unidirectional with ripple
(iii) (D) holes, electrons 1
(iv) (C) 100 Hz 1
80. | (i) (B) qd(i+]) 1
(i) (C)2 1
ass -5 1
(iii) (A) 2.5 x10° Nm
@ | (iv) () %evr L
OR
(b) (B) 5.0x10°Am?
SECTION - E
31. (a) . .
0] Labelled diagram of ac generator 1
Working of ac generator 1
Obtaining expression for e.m.f 1
(i) Finding magnitude of force and direction 2
Coll /") Axle
1
N
Slip
“"IQ( Alternating emf
Carbon
brushes
Working of ac generator
When coil is rotated in a uniform magnetic field with a constant angular
speed @ , magnetic flux through it changes. As a result, an e.m.f is
induced in the coil. 1
Flux linked with the coil at any instant ‘t’ is
@, = BAcosat v,




(b)

_ N2
dt
NBAwsin ot

E =

&

(”) F — IUOI1I2I
27r
force on arm MN of the loop

47 x107" x3x1x10x107?
27%x20x107?
F = 3x10" N
Force is directed away from the wire
Force on arm SP of the loop
B A7 %107 x3x1x10x107?
- 27x30x1072
F, = 2x107 N
Force is directed towards the wire
Net force on the loop
F=F-F =10" N
Net force on the loop is away from the wire.

F =

FZ

OR

(i) Statement of Faraday’s law of electromagnetic induction %
Utility of Lenz’s law Yo
Obtaining expression for self inductance

(i) (1) calculating angular frequency
(2) calculating impedance of the circuit

=N

(i) The magnitude of induced e.m.f in a circuit is equal to the time rate of
change of magnetic flux through the circuit
Utility of Lenz’s law
It give polarity of the induced e.m.f .
Expression for self inductance
Consider a long solenoid of cross-sectional area A and length I,
having n turns per unit length. If | is the current flowing in the
solenoid, magnetic field inside the solenoids is
B = gl
Total magnetic flux linked with the solenoid is
Np, = (n)(gnl)(A)

Np, = un°All
Self inductance
L _ Ne
I
L = gn°Al
If solenoid is filled with a material of relative permeability . , then
L = sppun’Al
(i) (1) Resonant angular frequency is
1
W, = E
@, L = 500 rads™

~ J50x10° x80x10°

Yo

Yo

Yo

Yo
Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

9




(2) When frequency of supply is equal to natural frequency of the
circuit

Yo

Yo

32.(a)

(b)

Z =R
Z =200
(i) Two main considerations for designing objective and eye piece 1
Obtaining expression for magnifying power of telescope 2
(i) Calculating
(1) Angle of deviation 1
(2) Refractive index 1

Two main considerations
Obijective should have

1. Larger diameter

2. Larger focal length
Eye piece should have

1. Smaller diameter

2. Smaller focal length

e-.__ Objective et Eyepiece
— S A %y
,\ b—f—*l
e B S [
~___ |0 ~. B |E| - w‘“’*
BN
e ~
A A -

Magnifying power of telescope
Magnifying power is the ratio of the angle § subtended at the eye by the
final images to the angle o which the object subtends at the lens or eye

m~B.0 b T

a f, h f
(i) i1+e =D+A
at D=D, , i=¢
2i=D,+A
2 x45 =D, +60°
D,, =30°
: (A+ij
sin
3 2

el

. (60°+30°j
SIn T

#= .(600]
SIn| —
2

= 2

OR

(i) Describing activity to observe diffraction pattern
due to a single slit
(i) Finding refractive index of the liquid 3

N

Yo

Yo

10




(1) We hold two razor blades in such a way that their edges are parallel
and with a narrow slit in between. Keep the slit parallel to the

filament of electric bulb, right in front of the eye. 2
A diffraction is seen with its bright and dark bands.
. 1 1 1
1 —=(u-1)| =——— 1
(ii) . (u )[ R Rj 2
Focal length of convex lens, f,=30cm
S | -
30 R (-R)
R = 30cm Yo
focal length of combination, f = 45 cm
focal length of plane concave lens of liquid.
i _1 1
f, f f 72
i _1 1
f, 45 30
f, =-90cm Yo
Using lens maker’s formula
1 1 1
- = 1) — - = L
o~ )[—30 oo} %
_4 7
K= 3
33.(a)
(i) Defining matter waves 1
Obtaining expression for de- Broglie wavelength 2
(i) (1) Calculating energy of photon 1
(2) Calculating number of photons per second 1
(i) Wave associated with a mass in motion is called matter wave. 1

Particle of mass m and charge q gains energy in the form of kinetic
energy.

%mv2 =qV
(mv)? =2qVm

mv = ﬂ/2mqV

Accordingly to de-Broglie relation
=
mv

h
J2mqVv
i) (@)E=hv
=6.63x10"** x5x10"
=3.315x10"J

1=

M| o

)

Yo

Yo

Yo

Yo

Yo

Yo

Yo

11




(b)

~ 3.315x10°°

_ T~ 10168—1
3.315x107"
OR
(i) Bohr’s postulates Y2x 3
Deriving expression for energy of electron in n' orbit of
hydrogen atom 2
(if) Calculating Binding Energy per nucleon 1%

(i)

Bohr’s Postulates

(a) Bohr’s first postulate was that an electron in an atom could revolve
in certain stable orbits without the emission of radiant energy,

(b) Bohr’s second postulate defines these stable orbits. This postulate
states that the electron revolves around the nucleus only in those

orbits for which the angular momentum is some integral multiple of
h/2 = where h is the Planck’s constant.

(c) Bohr’s third postulate states that an electron might make a transition
from one of its specified non-radiating orbits to another of lower
energy. When it does so, a photon is emitted having energy equal to the
energy difference between the initial and final states.

Derivation
Total energy of electron in the stationary state of hydrogen
atoms is
2
E-—_% . (1)
8re, I,
Where ry is radius of n'" orbit
2182
n°h
e 2)
zrme

Substituting eq (2) in eq (1)

£ ___Me
" 8n%g,2h?
(i)
Mass defect, Am= [6 m(;n)+6m(;H )] -m(%C)
Am = (6x1.008665 + 6x1.007825) —12.000000

Am =0.09894 u
B.E.= Amx931.5MeV

=92.16MeV

Binding energy per nucleon, E, = E

b
A
9216
12
=7.68MeV

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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