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15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

candidates will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :

Read the following instructions very carefully and follow them :

()
(1)
(iii)
(i)
(v)
(v)
(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 type
questions. Each question carries 1 mark.

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

In Section C : Question numbers 22 to 28 are Short Answer 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 type questions.
Each question carries 5§ marks.

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

(ix)
(x)

I 55/2/1

internal choice has been prouvided 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=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzman’s constant = 1.38 x 1023 JK!
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SECTION - A
Two charges —q each are placed at the vertices A and B of an equilateral
triangle ABC. If M is the mid-point of AB, the net electric field at C will

point along 1
4) CA (B) CB
(C) MC (D) CM

A student has three resistors, each of resistance R. To obtain a resistance

2
of 3 R, she should connect 1

(A) all the three resistors in series.

(B) all the three resistors in parallel.

(C) two resistors in series and then this combination in parallel with the
third resistor.

(D) two resistors in parallel and then this combination in series with the
third resistor.

A 1 cm straight segment of a conductor carrying 1 A current in x direction
lies symmetrically at origin of Cartesian coordinate system. The magnetic

field due to this segment at point (Im, 1m, 0) is 1
A) 1.0x10°kT B) -1.0x10°9kT
5.0 A 5.0 A
C) = x10710kT D) ——=x10719k T
© 2 D) Nk
The magnetic field due to a small magnetic dipole of dipole moment ‘M’ at
a distance ‘v’ from the centre along the axis of the dipole is given by 1
Ho 2M Ho M
A) An ™ 13 B) am ™ p3
Bo M Ho 2M
© 4n ™ oy3 (D) An ™ 2
In the figure X is a coil wound over a hollow wooden pipe. 1
WX v
1
y A

A permanent magnet is pushed at a constant speed v from the right into
the pipe and it comes out at the left end of the pipe. During the entry and
the exit of the magnet, the current in the wire YZ will be from

(A) YtoZandthenY toZ (B) ZtoY and then Y to Z

(C) YtoZandthenZtoY (D) ZtoYandthenZtoY
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6. The alternating current I in an inductor is observed to vary with time t as
shown in the graph for a cycle. 1

1

0 —st Ty |
Which one of the following graphs is the correct representation of wave
form of voltage V with time t ?

(C) —>

Tyy|T

=l

7. A transformer is connected to a 200 V ac source. The transformer supplies
3000 V to a device. If the number of turns in the primary coil is 450, then

the number of turns in its secondary coil is — 1
A) 30 (B) 450
(C) 4500 (D) 6750
8.  Which one of the following statements is correct ?
Electric field due to static charges is 1

(A) conservative and field lines do not form closed loops.

(B) conservative and field lines form closed loops.

(C) non-conservative and field lines do not form closed loops.
(D) non-conservative and field lines form closed loops.

9. A tub is filled with a transparent liquid to a height of 30.0 cm. The
apparent depth of a coin lying at the bottom of the tub is found to be

16.0 cm. The speed of light in the liquid will be 1
(A) 1.6x108ms! (B) 2.0x108ms!
(C) 3.0x108ms! (D) 25x108ms!

10. Atomic spectral emission lines of hydrogen atom are incident on a zinc
surface. The lines which can emit photoelectrons from the surface are
members of 1
(A) Balmer series
(B) Paschen series
(C) Lyman series
(D) Neither Balmer, nor Paschen nor Lyman series
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11. The energy of an electron in a hydrogen atom in ground state is —13.6 eV.
Its energy in an orbit corresponding to quantum number n is —0.544 eV.

The value of n is 1
A 2 B) 3
) 4 (D) 5

12. When the resistance measured between p and n ends of a p-n junction
diode 1s high, it can act as a/an — 1
(A) resistor (B) inductor
(C) capacitor (D) switch

For Questions 13 to 16, two statements are given — one labelled Assertion (A)

and other labelled Reason (R). Select the correct answer to these questions

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

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

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

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

(D) Ifboth Assertion (A) and Reason (R) are false.

13. Assertion (A) : In a semiconductor diode the thickness of depletion

layer is not fixed. 1

Reason (R) : Thickness of depletion layer in a semiconductor device
depends upon many factors such as biasing of the
semiconductor.

14. Assertion (A) : In Bohr model of hydrogen atom, the angular
momentum of an electron in nt® orbit is proportional to
the square root of its orbit radius r.. 1

Reason (R) : According to Bohr model, electron can jump to its
nearest orbits only.

15. Assertion (A) : Out of Infrared and radio waves, the radio waves show
more diffraction effect. 1
Reason (R) : Radio waves have greater frequency than infrared
waves.

16. Assertion (A) : In an ideal step-down transformer, the electrical energy
is not lost. 1
Reason (R) : In a step-down transformer, voltage decreases but the
current increases.

I 55/2/1 Page 9 of 24 P.T.O. I
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SECTION - B

17. (a) Two wires of the same material and the same radius have their
lengths in the ratio 2 : 3. They are connected in parallel to a battery
which supplies a current of 15 A. Find the current through the wires. 2

OR
(b) In the circuit three ideal cells of e.m.f. V, V and 2V are connected to a

resistor of resistance R, a capacitor of capacitance C and another
resistor of resistance 2R as shown in figure. In the steady state find
(1) the potential difference between P and Q and (i1) potential
difference across capacitor C.

Vl R
i | ANN
VI C
P+—| 1 Q
EVI 2R
1] WY

18. In a double-slit experiment, 6th dark fringe is observed at a certain point of the
screen. A transparent sheet of thickness t and refractive index n is now
introduced in the path of one of the two interfering waves to increase its phase
by 2 (n — 1) t/A. The pattern is shifted and 8th bright fringe is observed at the
same point. Find the relation for thickness t in terms of n and A. 2

19. Two concave lenses A and B, each of focal length 8.0 cm are arranged
coaxially 16 cm apart as shown in figure. An object P is placed at a
distance of 4.0 cm from A. Find the position and nature of the final image

formed. 2
P
L ]
A B
20. A light of wavelength 400 nm is incident on metal surface whose work function
is 3.0 x 1019 J. Calculate the speed of the fastest photoelectrons emitted. 2

21. The threshold voltage of a silicon diode is 0.7 V. It is operated at this point
by connecting the diode in series with a battery of V volt and a resistor of
1000 Q. Find the value of V when the current drawn i1s 15 mA. 2

SECTION - C
22. (a) A cell of em.f. E and internal resistance r is connected with a
variable external resistance R and a voltmeter showing potential
drop V across R. Obtain the relationship between V, E, R and r. 3
(b) Draw the shape of the graph showing the variation of terminal voltage V
of the cell as a function of current I drawn from it. How one can determine
the e.m.f. of the cell and its internal resistance from this graph ?
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23. (a) In aregion of a uniform electric field E, a negatively charged particle

AN
1s moving with a constant velocity v = —v,1 near a long straight

conductor coinciding with XX' axis and carrying current I towards —X
axis. The particle remains at a distance d from the conductor. 3
(1) Draw diagram showing direction of electric and magnetic fields.

(11) What are the various forces acting on the charged particle ?

(iii) Find the value of v in terms of E, d and L.

OR
(b) Two infinitely long conductors kept along XX and YY' axes are
carrying current I, and I, along —X axis and —Y axis respectively.
Find the magnitude and direction of the net magnetic field produced
at point P(X, Y).
24. (a) State Lenz’s law. 3
(b) In the given figure :

(1) Identify the machine.

(1) Name the parts P and Q and R of the machine.

(111) Give the polarities of the magnetic poles.

(1v) Write the two ways of increasing the output voltage.

%
25. (a) The electric field E of an electromagnetic wave propagating in north
direction 1is oscillating in up and down direction. Describe the

direction of magnetic field _B) of the wave. 3
(b) Are the wave length of radio waves and microwaves longer or shorter
than those detectable by human eyes ?
(¢) Write main use of each of the following in human life :
(1) Infrared waves (1)) Gamma rays
26. (a) When a parallel beam of light enters water surface obliquely at some
angle, what is the effect on the width of the beam ? 3
(b) With the help of a ray diagram, show that a straw appears bent

when it 1s partly dipped in water and explain it.
(¢) Explain the transmission of optical signal through an optical fibre by
a diagram.
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3T &R feam R 2 | dfgemtai o s T ferega & &

A E B) 2E

E E
© o 5
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Show the variation of binding energy per nucleon with mass number.

Write the significance of the binding energy curve.

Two nuclei with lower binding energy per nucleon form a nuclei with

more binding energy per nucleon.

(1)
(i1)
(iii)

28. (a)

What type of nuclear reaction is it ?

Whether the total mass of nuclei increases, decreases or
remains unchanged ?

Does the process require energy or produce energy ?

What are majority and minority charge carriers in an extrinsic

semiconductor ? 3
A p-n junction is forward biased. Describe the movement of the
charge carriers which produce current in it.

The graph shows the variation of current with voltage for a p-n
junction diode.

(b)
(©)

I (mA) |
301 j

20+ j

10+
Forward |
bias /
| | | | - "1 |
— 1 1 1 1 1 T T
)—  -12 -1.0-08-0.6 -04-02 0 02 04 06 08
( V (volts)

Reverse

Estimate the dynamic resistance of diode at V = —0.6 volt.

SECTION - D

Question numbers 29 and 30 are case study based questions. Read the
following paragraphs and answer the questions that follow.

A parallel plate capacitor has two parallel plates which are separated by
an insulating medium like air, mica, etc. When the plates are connected to
the terminals of a battery, they get equal and opposite charges and an
electric field is set up in between them. This electric field between the two
plates depends upon the potential difference applied, the separation of the

plates and nature of the medium between the plates. 4x1=4

(1) The electric field between the plates of a parallel plate capacitor is E.
Now the separation between the plates 1s doubled and
simultaneously the applied potential difference between the plates is
reduced to half of its initial value. The new value of the electric field
between the plates will be :

@) E
© %

29.

(B) 2E
o =
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E,:IE
(=13
(i1)

(iii)

(iv)

I 55/2/1

Tereht wanfar, foraeht afgshiat 1 guehd d 9w & |1 for=mor st 7, 1 afgeprati
% st T forega & sme W ® | e forga & sae wee & e fafafaa §
T i 91 Teh UTh TSRl oh o= GUeh (d) 1 e oh €T H oiehl TIgeh13Al o sl
ISR 1 ST et dieear (V) 1 a8 s sar g ?

Vv 1%
(A) / (B) i

d d
V V

(©) i D) i

d d

FW feu e 3@ § P 37K Q foreht g < &) gHr afgend § | ufgsh Q fgen P
o TTeT TSk faaa W g | MN S Ufgehlati o oiraraq Eidt TRt shieufe W@ 7 |
9 E1 1T @1 MN % Fifew ferega & e E % aftam s fereor o ae evian @ 2

NN

M N M N

o1\ /

M N M N

aﬁqmqﬁaﬂﬁ@?@iﬁswﬁmﬁqﬁwﬁ%ﬁaﬁaw%@ﬂmﬁ)m
W § | wferait 3 Tac et 3 ot g &9 B | o wienst 3 g g % oA
o 81 B, 3 | Teeht 3fie frerdt wfiehr 5 o R d

E
(©€) I

@A) B, +Ep-d B) (E,-E,-d
I d(E, + E,)
©) (E,-E)-d O —5
e
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- (i)

(iii)

(iv)

I 55/2/1

A constant electric field is to be maintained between the two plates of
a capacitor whose separation d changes with time. Which of the
graphs correctly depict the potential difference (V) to be applied
between the plates as a function of separation between the plates (d)
to maintain the constant electric field ?

Vv %

(A) (B)

(©) (D)

N7

coon
/.

In the above figure P, Q are the two parallel plates of a capacitor.
Plate Q 1s at positive potential with respect to plate P. MN is an
imaginary line drawn perpendicular to the plates. Which of the
graphs shows correctly the variations of the magnitude of electric
field strength E along the line MN ?

[

N AN A

M N M N
D Bl ;
© | @ | \_/
M N M N

Three parallel plates are placed above each other with equal
displacement d between neighbouring plates. The electric field

_)
between the first pair of the plates is E; and the electric field

_)
between the second pair of the plates is E,. The potential difference
between the third and the first plate is —

e o S SR
(A) (E1+E2)-d B) (El—E2)-d
> > - d(E; + Ey)
©) (E,-E)-d (D) 2
OR
Page 17 of 24 P.T.O. I
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2 ~

. (iv) arf@r C % fereft TuT=r ufget wearfe i afgewisti & o wagas K &1 S
gerdf W 3 | 3kl it o1 T4 W 20

@ c ® ¥

(C) CK (D) 0(1 +%j

30. e ohIg 3fad TR T BISH FRET 9T < I8 T ST HLAT &, I SHH i3 Bl Seiagq
IcqISid BT & | Ae I8 JgRT I8 o S8l T (v,) § A Bl 8 dl Blel Seidgl b
Wﬁ?ﬁ?ﬁm% |Wﬁﬁ%@ﬂl§%v(v>vo)%ﬁm3ﬁqﬁﬁtﬁﬁ3@gﬁﬁsﬁm
Hl h(v —v,) BT 2 | TS W el fovwar v, o el forva s &, o1 S1sRiT hteh
YehTI3eh NI Sl UehT ST Hehdl & | 39 YhR Bl Joiael i fepad Tfast o
K, =eV =h(-v) | 3@ H fHl a1g % [T V_ 31 v o = TR U1 gt

T 3 | I8 9 3T 2 FSrEehl yeordr (@) m 2 | 4x1=4
Vv /
IO ;'.‘I’n —_—

(i) < argat o fore g we W& u
(A) TH-GEL T HIG A & |
(B) Th-gE % THI I € |
(C) TH-GEX o THIR & I a7 v-3787 o feeft forg M ahTed 2 |
(D) TH-GEX o AR 4] aId a2 v-378 o fereft forg W d Hred 3 |
(i) 39 oTq o foTC it ferdiss H1 9 8 -

@ = ® —-
(C) me D
(ili) T o v-31& 3T V_-3& o M & SHm:
@ vy B) v, hv,
hv,
© v, D) hv, v,
FraT
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‘ (1v) A material of dielectric constant K is filled in a parallel plate
capacitor of capacitance C. The new value of its capacitance becomes

A) C

(C) CK

C
® %
(D) 0(1 +%

30. When a photon of suitable frequency is incident on a metal surface,
photoelectron is emitted from it. If the frequency is below a threshold
frequency (v ) for the surface, no photoelectron is emitted. For a photon of

frequency v(v > v), the kinetic energy of the emitted photoelectrons is
h(v — v)). The photocurrent can be stopped by applying a potential V_

called ‘stopping potential’ on the anode. Thus maximum kinetic energy of
photoelectrons K = eV_ = h(v —v ). The experimental graph between V_

and v for a metal is shown in figure. This is a straight line of slope m. 4 x 1 =4

()

(i1)

(iii) The intercepts on v-axis and V -axis of the graph are respectively :

I 55/2/1

The straight line graphs obtained for two metals
(A) coincide each other.

(B) are parallel to each other.

(C) are not parallel to each other and cross at a point on v-axis.

(D) are not parallel to each other and do not cross at a point on v-axis.

The value of Planck’s constant for this metal is

@ =
(C) me

hv,

@ vy,
hv,

© %,

® —-

O o

B) v,, hv,
D) hv,,v,
OR
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(i) e foreft wictT it almeed < T Y It B o SERT T T 3R e s

(iv)

31. (a)

(b)

32. (a)

I 55/2/1

Fr T A 2 9
@ 23 ® 33
© 32 D) 2,2
Topet WwIelT &1 HaT 5.0 x 10729 kg. m/s 8 | ANfTehar ywmel (Ifg 1 8) 6
e e gu e 1 e 2
(A) 1.33 um (B) 3.3 um
(©) 16.6 um (D) 13.3 um
qTig —g

()

(i)

()

(i)

(iii)

(1)

s ¢+ 1 BIg oY =1eTh el A S fawa V ae a1mafard 7, Brsm R o foreft
el =Tets @it B 9< 2 | af¢ A 37t B <1 fopeft waed ar @ wenfera fepan
TR, @ e A 9T @iel B 1 3ifem fover aftesfera i |
THfera g8 % < Afireter faRaw | +x-37e1 % arfem fore wem & 50 NC-1
o1 THUA forgd & wefua foram a2 | 3fe 7t foreg (0, 0) Wfawa 220 V
2, A1 fog (4m, 3m) R fowd 1 IR |
37T
Toret Get g8 37K forell 5 I8 < o= T 3= g ? Torelt TTiehia 98 S < foig

RfEve g afew dS smfaa AR |

oret I8 | 9 a1 foRld weed sl IR faRau | TeHE I8 % AEw
@RT | foreft TTISH I8 < STt T 37O 39 U8 § ToRA 911 %ol fargd
e H IS ANTET TEl ol & | & 2

Torelt g Tiiell @ier S, % Wi foirg 3™ q, = -3 pC, q, = -2 uC T
;=9 pC? | I T el I ST @A S, W o< 2 | gH1 981 S, 3R S,
o o= %13 3w Q ferd 7 1 3fg S| & o et Toreggd et <1 g 1 S,
TSI ST Fee 4 AT @, 1 SR Q 1 I |

et & T ferd feret STl =iTeteh T hRRd §1of ST Hid T BT 8 7
S HYE AR TToreh], T8 TRt 9 SefEd 8 @8, o S hrRid s
o ToTU =oTeh UTed SHIfSTT 37T 39 TehR UL <hY i € |

Page 20 of 24



%ﬁ% ~

‘ (111) When the wavelength of a photon is doubled, how many times its
wave number and frequency become, respectively ?

@ 23 ® 33
© 32 D) 2.2

27
(iv) The momentum of a photon is 5.0 x 1072° kg. m/s. Ignoring
relativistic effects (if any), the wavelength of the photon is

(A) 1.33 um (B) 3.3 um
(C) 16.6 ym (D) 13.3 um
SECTION - E

31. (a) (1) A small conducting sphere A of radius r charged to a potential
V, is enclosed by a spherical conducting shell B of radius R. If A
and B are connected by a thin wire, calculate the final potential
on sphere A and shell B. 5

(1) Write two characteristics of equipotential surfaces. A uniform
electric field of 50 NC~! is set up in a region along +x axis. If the
potential at the origin (0, 0) is 220 V, find the potential at a
point (4m, 3m).

OR

(b) (1) What is difference between an open surface and a closed surface ?

9
Draw elementary surface vector dS for a spherical surface S.

(1) Define electric flux through a surface. Give the significance of a
Gaussian surface. A charge outside a Gaussian surface does not
contribute to total electric flux through the surface. Why ?

(i11) A small spherical shell S, has point charges q; =-3 uC, q, =-2 pC
and qg = 9 pC inside it. This shell is enclosed by another big
spherical shell S,. A point charge Q is placed in between the
two surfaces S; and S,. If the electric flux through the surface
S, is four times the flux through surface S;, find charge Q.

32. (a) (1) What i1s the source of force acting on a current-carrying
conductor placed in a magnetic field ? Obtain the expression for
force acting between two long straight parallel conductors
carrying steady currents and hence define ‘ampere’. 5

I 55/2/1 Page 21 of 24 P.T.O. I
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(b)

33. (a)

(b)

I 55/2/1

(i)

(iii)

()

(i1)

(iii)

(i)

()

(i1)

foreft worEI g 8 B # B fag AW o Y @ TRmE 3 1 5w
TS T FrEeh ot g feharm 7 il FiTa <hIfT |
37 ST Il <hl AT hife [ fopeft smmafdra ot o1 forel} wehem™

rEehT & § Y- Husferl BT 7 |
T

Torelt arRraTEt T Wi ST 37& % Iidfew e Tl greehi fgya <hi wifa
T ST HehdT & | SATEAT ST |

YRET! Fvech % g fya st M % R g9 e B | M 6
fem fefare |

HIS TRETE Hugel! fheft aTer toheme Trahia 8 # fRya 2 | 98 Fuseht
T & U T o foTC T 8 | Pugelt W HRRT 1< 96 1 8 ? Trh
Hor 3 38 Huselt &1 A= e HifT | 78 iz 6 35 sfrfemmg
T Hol & (U1 gHT 30~ & + ST &) HI Husell 8 [ aTell Forad
Jfersham 7 |

TS (f/4) 31 oIS Teel! U Bk G £ o ToRET U o T 3187 o HUTdl

w2 | 39 Uitet sk ffers areferes 3 foafifa @ aen dfe o S-St

T AT 2 | U1 gRT S STEE Tfehfetd shifsT |

s T Tohtur fopet fiism ABC & 319edes Botsh AB W 45° o v T

T B &I 2 | I8 Fontor eteh AC & ffa Bieft 2 e fermre hior 15° % |

Ife fisq sior 30° 2, 1 I8 ezt for ffa femtor woes AC, fre@ o7 frfa

Bt ®, o AT ToTrsad 8l & | TSsH o qered ol A9ed-Teh 3Td shilaTT |

JAYaT

fereft Tgferlt =T & 600 nm 3R 480 nm HT I TTIREAT | TeTeht a7 T

T 3TN HfehTuT fipsii ol ITed i H fohan T 8 | e bl f3f@i @ 1.0 m

T T g e Tt 6 i gue 1.0 nm 2 |

(1) ¢ W 600 nm TeH % 5 =8 § dell =mehictt T 1 gt
afteRferd sHifSTT |

2) g 3fE @ 9% 9 ¥ wu ¢ft @ AN el gl qures! 6
THehIcA! fobet HuTa it 8 |

(1) T Teopet T3t ferards Qe 1 ferac spivT o | <t o formor <t U
Hifau | s e i raferfai o deEd v % 7F & o e
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(b)

33. (a)

(b)

I 55/2/1

(i1)

(iii)

()

(i1)

(iii)

()

(i1)

()

(i)

A point charge q is moving with velocity v in a uniform

magnetic field _B) Find the work done by the magnetic force on
the charge.
Explain the necessary conditions in which the trajectory of a
charged particle is helical in a uniform magnetic field.

OR
A current carrying loop can be considered as a magnetic dipole
placed along its axis. Explain.

9
Obtain the relation for magnetic dipole moment M of current

carrying coil. Give the direction of 17[

A current carrying coil is placed in an external uniform
magnetic field. The coil is free to turn in the magnetic field.
What is the net force acting on the coil ? Obtain the orientation
of the coil in stable equilibrium. Show that in this orientation
the flux of the total field (field produced by the loop + external
field) through the coil is maximum.

A thin pencil of length (f/4) is placed coinciding with the
principal axis of a mirror of focal length f. The image of the
pencil is real and enlarged, just touches the pencil. Calculate
the magnification produced by the mirror.

A ray of light is incident on a refracting face AB of a prism ABC

at an angle of 45°. The ray emerges from face AC and the angle

of deviation is 15°. The angle of prism is 30°. Show that the
emergent ray is normal to the face AC from which it emerges
out. Find the refraction index of the material of the prism.

OR

Light consisting of two wavelengths 600 nm and 480 nm is used

to obtain interference fringes in a double slit experiment. The

screen is placed 1.0 m away from slits which are 1.0 nm apart.

(1) Calculate the distance of the third bright fringe on the
screen from the central maximum for wavelength 600 nm.

(2) Find the least distance from the central maximum where
the bright fringes due to both the wavelengths coincide.

(1) Draw the variation of intensity with angle of diffraction in
single slit diffraction pattern. Write the expression for
value of angle corresponding to zero intensity locations.

(2) In what way diffraction of light waves differs from
diffraction of sound waves ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS (PAPER CODE 55/2/1)

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 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 (\) 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”.
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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 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 Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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.
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MARKING SCHEME: PHYSICS(042)

Code: 55/2/1

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
(D) CM
(C) two resistors in series and then this combination in parallel with the third
resistor.
3. . - 1 1
©) 22x10°k T
2
4. i, _ 2M 1 1
A) S0y
A 4 1
5. (B) Zto Y and then Y to Z
6. ©)
vl
7. (D) 6750 1 1
8. (A) conservative and field lines do not form closed loops 1 1
9. (A) 1.6 x 108 ms™ 1 1
10. (C) Lyman series 1 1
11. (D)5 1 1
12. (A) resistor / (C) capacitor 1 1
13. (A) If both Assertion (A) and Reason (R) are true and Reason (R) is the correct | 1 1
explanation of Assertion (A).
14. (C) If Assertion (A) is true and Reason (R) is false. 1
15. (C) If Assertion (A) is true and Reason (R) is false. 1
16. (B) If both Assertion (A) and Reason (R) are true and Reason (R) is not the

correct explanation of Assertion (A).
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SECTION B

17.

Finding current

H;U
—_ 1
>[=
N;U
1
> |2

1

V
;U|H:U

1
w|N

N
N

11
Vv
= =
1

N

=> |l:§x 15=9A

=> |Z:§x 15 = 6A

OR
(b)

Finding the potential difference
(i) between P and Q
(ii) across capacitor C

[

In steady state,
2V - V=i(2R+R)

_V

3R

(i) V,-V,=-V-iR

_v.-Y

3

4V

VP 'VQ:' ?

(i) Vo -V, =-V +

Yo

Yo

Yo

Yo
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18.

Finding the relation

Phase difference for 6 dark fringe = 117
Phase difference for 8" bright fringe = 167

Ap+ g = ¢
2n(n—1)%+lln= 16n
5
2(n-1)

Alternatively: -
Path difference for 6™ dark fringe (Xs) = %

Path difference for 8" bright fringe(xs) = 8\

Increase in path difference after introducing the sheet (ax)
A t

= —x2a(n-1)—=(n-1)t
o 7i( )x (n-1)

S XgFaX =X

%4‘(7'\—1)1: =8\

Onsolving:-

5\

2(n-1)

Yo
Yo

Yo

Yo

Yo

Yo

Yo

Yo
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19.

Finding the position and nature of the final image 1% +%
For the first lens: -
111 s
v, ur f
1 1 1
—_ 4 —=- —
v, 4 8
vV, =- —cm &
For the second lens: -
u, = -16 - 8 =- 5—6cm

3 3
1 ( ij 1
v, 56 8
v, =-5.6cm 72
Image is virtual. 1y
20. :
Calculating Speed 2

hv=¢ +K, .,

2
max

hc 1
— = g+=myv
A % 2

-34 8
6.63x10 )23)(10 _ 3107+ 1 mv2_
4x10 2
1989 0% = 310+ MYy
4 2
4x10"° V2
ox10% ™
2 .06
V. = =X10°m/s
3

Yo

Yo

Yo

Yo
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21.

Finding the value of V. 2
Yo
V-V,= IR
V- 0.7 = (15x10?) x 1000 1
V =15.7 volt Yo
SECTIONC
22.
(a) Obtaining the relationship between V, E, Rand r 1
(b) Graph showing variation of V as a function of | 1
Determining EMF and internal resistance
from graph Yo+
_E Y
(a) Current drawn from the cell (1) TR
Potential difference (V)=IR
v=ER ¥
r+R
(b)
I, 1

Slope of the graph is equal to internal resistance of the cell.

I (ampere) —>

The intercept on Y-axis gives the emf of the cell.

Yo
Yo
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23.

(a)

(i) Diagram showing direction of electric and magnetic fields 1
(if) Naming forces acting on the charged particle 1
(iii) Finding the value of v, 1
(i) .
R
X oiX X
X X X
Fe
< X
Xq
(ii) Electric force
Magnetic force
Alternatively: -
F-=eE
F=evB
(iii) ev,B =eE
V0 X |:u_01:| =E
2nd
v,= (2nd)E
Bl
OR
(b)
Finding the magnitude and direction of the net magnetic
field 2+1

Yo
Yo

Yo

Yo
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Magnetic field due to conductor carrying current Iy (El):%(-ﬁ)
T

Magnetic field due to conductor Carrying current I» (BZ): “OI;( (I?)

27
B.=B + B,

gpzﬁ'_z_'_lg
2n| X Y

Direction will be along the Z-axis.

Yo

Yo

24,

(a) Statement of Lenz’s law e
(b) (i) Identifying the machine Yo
(it) Naming parts P and Q and R Yo
(iii) Giving polarities )
(iv) Two ways of increasing output voltage Yo +Y2

(a) Lenz’s law- The polarity of induced emf is such that it tends to produce a
current which opposes the change in magnetic flux that produced it.

(b) (i) AC generator
(if) P — Slip rings
Q — Carbon brushes
R- Armature coil
(iii) Left side of the magnet is North & right side is South or vice-versa.
(iv) (Any two)
-By increasing the number of turns in the armature coil.

-By increasing the speed of rotation of the armature coil.
-By increasing the strength of the magnetic field B.

Yo

Yo

Yo

Yo

Yo+ Y2
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25.

(a) Describing the direction of magnetic field 1
(b) To state whether wavelength of radiowaves & microwaves is
greater or lesser than visible light 1
(c) Use of:
(i) Infrared waves Yo
(if) Gamma rays Yo

(@) Magnetic field oscillates in the east-west direction as it is mutually
perpendicular to the direction of electric field.

(b) Wavelength of the radiowaves and microwaves is longer than visible light.

(c) (i) Use of infrared waves: -

(Any one)

- Used for physical therapy.

- Used for maintaining average temperature of the earth.

- Used in Earth satellites for military purposes & to observe growth of crops.
- Used in remote control

(if)Use of Gamma rays: -
(Any one)
- Used in treatment of cancer.
- Used in diagnostic imaging.
- Used to sterilize medical equipment

Yo

Yo

26.

(a) Effect on the width of the beam 1
(b) Ray diagram
(c) Diagram showing transmission 1

-

(@) Width of the parallel beam of light increases in water.

Alternatively: -
If a student explains using diagram, full credit to be given.

(b) Due to refraction of light, the image of the portion immersed in water
appears to be raised.
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(©)

Low i

1
27.
(a) Showing variation of binding energy per nucleon with mass
number 1
Significance of binding curve Yo
(b) (i) Stating the type of reaction Yo
(i) To state whether total mass of nuclei increases,
decreases or remains unchanged Yo
(iii) Stating whether process requires energy or produces energy Yo
(@) Z 10
s = S 1
T Cefe'lo
E & [N
g LT
Xl
i
.:Z ‘-’"H
g H'}J 50 10 150 200 250
Mass number (A)
Note: - Full credit to be given even if the values are not shown.
Significance of the binding energy curve —
(Any one) Yo
- Why lighter nuclei undergo fusion and heavier nuclei undergo fission.
- Nuclear forces are short ranged.
- Energy is released in both nuclear fission and nuclear fusion.
(b) (i) Nuclear fusion Yo
(ii) Decreases Ya
(iii) Energy is produced Ya
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28.

(a) Defining majority and minority charge carries in
an extrinsic semiconductor

(b) Describing movement of the charge carriers when
pn-junction diode is forward biased 1
(c) Estimating Dynamic resistance 1

YotY2

(@) In an extrinsic semiconductor, the charge carriers whose number density is
large are known as majority charge carriers.

In an extrinsic semiconductor, the charge carriers whose number density is
small are known as minority charge carriers.

(b) Due to the applied forward voltage, electrons from n-side cross the
depletion region and reach p-side. Similarly, holes from p-side cross the
junction and reach the n-side. Due to the movement of these charge carriers

current is produced.

(c) AtV =-0.6 volt, I =0, so dynamic resistance is infinite.

Yot

SECTION D

29.

(i) (©) %

(i) (D) v

(i) (C) 1

M N

(iv) (A) (E,+E,).d
OR

(C) CK
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30.

(i) (B) are parallel to each other.

(ii) (C) me

(iii) Full 1 mark to be awarded to all the students who have attempted this part

of the question.

OR
11
B) =,=
()22

(iv) (D) 13.3um

SECTION E

31.

(a)

(1) Calculating final potential
- on sphere A
-on shell B
(ii) Two characteristics of
of equipotential surface
Finding potential at (4m,3m)

Yotla

Q
4me r
Charge on sphere A = 4ng,r V

(i) Potential on sphere A=V =

The charge is transferred to shell B.

1 _AngypV
X

4me, R

Potential on shell B = %

Potential on shell B =

Potential on sphere A = Potential on shell B

(i1) Characteristics of equipotential surfaces: -

(Any two)

- Potential at all points on the surface is same.

- Equipotential surface is normal to the direction of the electric field.

- The work done in moving a charge on an equipotential surface is zero.

Yo

Yo

Yo+l
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Vo-V=Ed=50x4

Vo-V=200V
V=220V -200V
V=20V
OR
(b)
(i) Difference between an open surface and a closed surface Ya
Diagram of elementary surface vector ds 1
(ii) Definition of electric flux 1
Significance of Gaussian Surface Ya
Reason Y
(iii) Finding charge Q 1%

(1) Open Surface — A surface which does not enclose a volume.
Closed Surface — A surface which does enclose a volume.

(i1) Electric flux is defined as the number of electric field lines crossing an area
normally.

Alternatively-
$=E.A

Alternatively-
¢ = EAcos6O

Significance of Gaussian Surface: -

It helps in finding the electric field in a simpler way.
Reason: -

Because any electric field line from the charge which enters the surface at one
point will exit at another, resulting in a net zero flux.

Yo
Yo
Yo
Yo

Yo

Yo

Yo
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(iii) Total charge enclosed by S1 = (-3-24+9) uC =4 uC
Total charge enclosed by So=Q + 4 C

Yo

¢, =44,
Q+4uC _ 4 4uC Y
€o €o
Q=12uC "
32. @)
(i) Source of force Yo
Obtaining expression for force 1Y%
Definition of ‘ampere’ 1
(i) Finding work done by the magnetic force 1
(iii) Necessary conditions 1
Reason —

(1) The source of force is the interaction between the field produced by the
current carrying conductor and the external field in which it is placed.

I
Two long parallel conductors a & b, separated by a distance d, carrying currents
la and Ip, respectively.

The magnetic field due to a,

ol

a
27d
The force Fua, is the force on a segment L of ‘b’ due to ‘a’.

F,Oa :IbLBa
— HOIaIb L
2nd
Definition —

The ‘ampere’ is that value of steady current which, when maintained in each of
the two very long, straight, parallel conductors of negligible cross-section, and

Yo

Yo
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placed one metre apart in vacuum, would produce on each of these conductors
a force equal to 2x107" newton per metre of length.

(i) Work done by the magnetic force on the charge is zero as force is
perpendicular to v.

(iii) The velocity (\7) is at an arbitrary angle® w.r.t the magnetic field (B).

OR
(b)
(i) Explanation 1
(ii) Obtaining relation for M, and direction of M . 1+1
(iii) Net force on coil 1
Obtaining orientation Yo
Showing flux is maximum Yo

(i) The two faces of a current carrying loop behave like two poles of a magnet
therefore can be considered as a magnetic dipole placed along its axis.

(i1) Magnetic moment (M) a Current (I)
o Area (A)
. M=1A

Direction is same as the area vector.

Alternatively: -

Magnetic moment is perpendicular to the plane of the coil.

(iii) Net force acting on the coil is zero.
The potential energy (U ) of a current carrying loop in an external magnetic

field =- M.B
For the coil to be in stable equilibrium Uy should be minimum so 6=0°.

Therefore, magnetic flux (¢) due to the total field = (B, +B,,)A, which is

its maximum value.

coil

Alternatively: -

Orientation of stable equilibrium is one where the area vector A of the loop is
in the direction of external magnetic field. In this orientation, the magnetic field
produced by the loop is in the same direction as external field, both normal to
the plane of the loop, thus giving rise to maximum flux of the total field.

Yo

Yo
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33.

(a)
(1) Calculating magnification 2Y>
(if) Showing emergent ray is normal 1%
Finding refractive index 1

(i) As the pencil lies between f and 2f such that one end of the pencil coincides
with 2f.

Position of the other end (u) = - [2f - %) = i

Magnification (m) = fL
-u

Alternatively: -

As the pencil lies between f and 2f such that one end of the pencil coincides
with 2f.

Position of the other end (u) = - (2f- Ej S

4
1 1 1
—_ 3 — = —
v u f
1. 4_1
v TIf f
1 1 4
—_ = — 4+ —
\Y f 7t

7f
V=- —

3

\% 4
m:-—:-—

u 3

Yo

Yo

Yo

Yo

Yo

Yo
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(ii) For prism;

i+e=A+6
45° + e =30° +15°

ne=0°
Hence, r, =0°

.. Emergent ray is perpendicular to face AC.
Alternatively: - If the same is shown using diagram full credit to be given.

rn+r=A
As 2 =0, hence ry = 30°

Refractive index(n) = sint

sinr

_ sin45°
sin 309

n=+2

OR
(b)

(i) (1) Calculating distance of the third bright
fringe from central maximum
(2) Finding the least distance

(ii) (1) Diagram showing variation of intensity
with angle of diffraction
Writing expression for value of angle
corresponding to zero intensity
(2) Difference between diffraction of light and sound waves

[EEN

N

(i)
(1) Distance of the nth bright fringe from the central maximum(xn) = %
Forn=3
3x600x10°x1
Xg= ——————
1x10
=1800m

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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(2)

N, =n,h,

n,x 600 =n, x 480
n, _480

n, 600

n, _4

n, 5

Position of the 4™ bright fringe of 600 nm = 4 x 600 = 2400 m

Alternatively: -
Position of the 5" bright fringe of 480 nm =5 x 480 = 2400 m

Alternatively: -
(n-l)?»lz n}‘z

(n-1) x 600 = n x 450
onsolvingn =4

Position of the 4™ bright fringe of 600 nm = 4 x 600 = 2400 m
Position of the 5" bright fringe of 480 nm = 5 x 480 = 2400 m

(i) (1) b ensie

o o of o o of
F:\ngle of Diffraction —

Angle of diffraction for zero intensity, 8 = M :n=0,1,2, ...........
a

(2) Diffraction of the light waves is not generally seen as compared to
diffraction of sound waves as light waves have low wavelength.

Yo

Yo

Yo

Yo
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