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General Instructions :

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

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

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

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

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

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

(viit) 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.

(ix)  Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) 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 1034 Js
e=16x10719C
o =4mx 107 Tm A™?
g9 = 8:854x 10712 C2 NI m2

1

47‘580

=9x 109N m? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 1027 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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SECTION A

1. A metal sheet is inserted between the plates of a parallel plate capacitor
of capacitance C. If the sheet partly occupies the space between the
plates, the capacitance :

(A) remains C (B) becomes greater than C
(C)  becomes less than C (D) becomes zero
= T
2. The electric field at a point in a region is given by E = oO—=, where o is
r

a constant and r is the distance of the point from the origin. The

magnitude of potential of the point is :

2
@a 2 B) -
r 2
© 5 o -Z
2r r
3. Four resistors, each of resistance R and a key K are connected as shown

in the figure. The equivalent resistance between points A and B when key
K is open, will be :

A
R
(A) 4R (B) oo
R 4R
C — D) —
(&) 1 (D) 3
4, A charged particle gains a speed of 108 ms~1, when accelerated from rest

through a potential difference 10 kV. It enters a region of magnetic field

_)
of 0-4 T such that v L B . The radius of circular path described by it is :
(A) 25cm (B) 5cm
(C) 8cm (D) 10 cm
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5. A current of (EJA is maintained in a circular loop of radius 14 cm. The
T

value of dipole moment associated with the loop is :

(A) 0019 Am? (B) 0-14 Am?
(C) 0196 Am? (D) 0-615 Am?
6. The magnetic flux linked with a coil changes with time t as

o= (8t2 + 5t + 7), where t is in seconds and ¢ is in Wb. The value of emf
induced in the coil at t=4s is:

(A 32V (B) 37V
(C) 64V (D) 69V
7. Which of the following rays coming from the Sun plays an important role

in maintaining the Earth’s warmth ?

(A) Infrared rays (B) yrays
(C)  UVrays (D) Visible light rays
8. The dimensions of (ua)_l, where ¢ is permittivity and p is permeability of

a medium, are :

@&  MOL'T B) M°L’T?
© IM'L*T D) 'L
9. Which of the following electromagnetic waves has photons of largest

momentum ?
(A) X-rays (B) AM radio waves
(C) Microwaves (D) TV waves

10. A compound microscope has an objective and an eyepiece of focal lengths
f, and f,, respectively. To obtain a large magnification of a small object,

the microscope should have :
(A) f, and fe small, and f; > £, (B) f, and f small, and f, > f,
(C) f, and f, large, and f, > f, (D) f, and f, large, and f, > f,
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11. Two coherent light waves, each having amplitude ‘a’, superpose to
produce an interference pattern on a screen. The intensity of light as seen
on the screen varies between :

(A) 0 and 2a2 (B) 0 and 4a?
(C) a2 and 2a2 (D) 2a2 and 4a2

12. The kinetic energy of an alpha particle is four times the kinetic energy of

.| A . . .
a proton. The ratio (X—QJ of de Broglie wavelengths associated with them

p
will be :
1 1
(A) 16 (B) 3
1 1
(C) 1 (D) 9

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) : The impurities in p-type Si are not pentavalent atoms.

Reason (R): The hole density in valance band in p-type semiconductor
is almost equal to the acceptor density.

14. Assertion (A) : During formation of a nucleus, the mass defect produced
is the source of the binding energy of the nucleus.

Reason (R): For all nuclei, the value of binding energy per nucleon
increases with mass number.

I 55/5/1 Page 9 of 27 P.T.O. I



15.  SIP7HIT (A):  TTSSISH TCATY] o TergH | ST AU T SIcll § S SAdg A o Sl
AT § AT ST § HaM FAT € |

FRT (R) : BISSISH T o SR HISA H, SAag hadl SHANTT Hafl3dl & s
FIH FEHATE |

16.  3P7HIT (A): TETHIS % UTHT HUT FhiUIH AN H, TohIOH HI0T 1 T Had S Ul
FHUT st IUREATT T TETHIE i ATIeh Shl @IS sht 3T e f3ra fomam |

FRT (R) : e T WSS, T & HEST H1 AT 107> THT BT & 9T
I S UHT HUT &l TTTETH 81 8 |

LCLERC)

17.  foret fou e wnq o foT Seeft o1 3-6 x 1014 Hz 7 | afs 3@ a1q @ 6-8 x 1014 Hz
SATTT o THATA ToIfohLoT ST A &, AT BII-SeIde T oh [0TU IHaeh o9 1T I |

18. (%) I ¥ YU B AT n (< 4) AU % HEAH H, Tt Bear R % fopelt
I Y8 @ oI5 foreg forrar R/3 g o oy H ford € | o aret ifoear ot wepfer
3R fearfa 1a hifse |

HAYAT

(@) o T s St e s #, e Steas i die 1, © | 34 fig
UL, STRT SATAHIT hiell 88 &l ATl o sTel TAT=R A/3 8, TSI diehlerd hifsrg |

19. 1000 Q Wi 1 IS AlceHlet 25 V T i Y o el & | 3119 §8 250 V T HT
UTSTh o Hehl o [T, fohd TR U@ il ?

235

20. W FHE AL o U ¥ welg AT 2, A AR A Frave sema w12 Xe ao
25 ST STH B 3i & = Seafid 81 & | 30 SR § FeAE af o g S
(MeV o) uithfora Hifse | fearman g

m(*2U) = 235:04393 u, m( 20Xe) = 139-92164 u
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15.

16.

17.

18.

19.

20.

Assertion (A) : The Balmer series in hydrogen atom spectrum is formed

when the electron jumps from higher energy state to the
ground state.

Reason (R): In Bohr’s model of hydrogen atom, the electron can jump

between successive orbits only.

Assertion (A) : In Rutherford’s alpha particle scattering experiment, the

presence of only few alpha particles at angle of scattering
7 led him to the discovery of nucleus.

Reason (R):  The size of nucleus is approximately 107 times the size of

an atom and therefore only few alpha particles are
rebounded.

SECTION B

The threshold frequency for a given metal is 36 x 10 Hz. If
monochromatic radiations of frequency 6-8 x 1014 Hz are incident on this
metal, find the cut-off potential for the photoelectrons.

(a)

(b)

A point object is placed in air at a distance R/3 in front of a convex
surface of radius of curvature R, separating air from a medium of
refractive index n (< 4). Find the nature and position of the image
formed.

OR

In Young’s double slit experimental set-up, the intensity of the
central maximum is I . Calculate the intensity at a point where the
path difference between two interfering waves is /3.

A voltmeter of resistance 1000 Q can measure up to 25 V. How will you
convert it so that it can read up to 250 V ?

. . 235 . 140 94
When a neutron collides with 92U, the nucleus gives 5 4Xe and 3881“

as fission products and two neutrons are ejected. Calculate the mass

defect and the energy released (in MeV) in the process. Given :

I 55/5/1

235 140
m( 92U) = 935-04393 u, m( - 4Xe) = 139:92164 u
m|(3gSr) = 9391586 u, gn = 1-00866 u

1u =931 MeV/c2

Page 11 of 27 P.T.O. I



[OpA0|
=i

21,  orell AR T 25°C W AR 10-0 Q| 125°C T T i UL 8T Tl 10-5 Q &
ST @ | (1) T 3 SfaRrer sh a9 T[UTish, T (ii) 425°C T A T Ffcrle J1e shiferg |

LCLCRI)

22. () T =0K R aTceh, Adarceh AR agaiiE & iy Hei-dave g i |
fopet aTel=rTeres § shaf-qTa W geterg M- et forer werr fAfHa B & 2

(@) 3ATed wR A e I fafersi= ST € gu IV % wew & I AT ol Siersh
G G | e Tl & Starfop fforei aTefermeres @ | Smen it |

23.  fordt wwTaT UfgeRt iy Sl afgahtatt 1 &hal A qeIT ufseht guehd d 2 | 39 defer
1 31 gfgehrall o off< o T8 T H, ITE | T STER, & S ¥ Wefgdis K &

N
\%\

5
=Y
!

(b)
T ST IHON H HTIGT bl ariareTl o A9 J1d shiTSTg |

(a

24, 3 % Ffery srRivT #, < ATt T queT 1-0 mm o1 o A A 43 10 m 7 |
TR fShsT STH T o g a1 dreet 500 nm 3R 600 nm % o THIT T 1
ST TRt TRIT ® | UiaRterd ShifeTe

(F) ST o Fod Sfeersi o siter i gl |

(@) s 3feers @ 3w foig sht = gl STl W ST et st sehlet s
HUTd AT 2 |

I 55/5/1 Page 12 of 27



[OkA0|
E%‘z? #

21. The resistance of a wire at 25°C is 10:0 Q. When heated to 125°C, its
resistance becomes 10-5 Q. Find (i) the temperature coefficient of
resistance of the wire, and (ii) the resistance of the wire at 425°C. 2

SECTION C

22, (a) Draw the energy-band diagrams for conductors, semiconductors
and insulators at T = 0 K. How is an electron-hole pair formed in a
semiconductor at room temperature ?

(b)  Carbon and silicon both, are members of IV group of periodic table
and have the same lattice structure. Carbon is an insulator
whereas silicon is a semiconductor. Explain. 3

23. A parallel plate capacitor has plate area A and plate separation d. Half of
the space between the plates is filled with a material of dielectric
constant K in two ways as shown in the figure.

N
\&\

Ars
2
2 a
d
le— 9 —>
(a) (b)
Find the values of the capacitance of the capacitors in the two cases. 3

24. In Young’s double slit experiment, the separation between the two slits is
1:0 mm and the screen is 1:0 m away from the slits. A beam of light
consisting of two wavelengths 500 nm and 600 nm is used to obtain
interference fringes. Calculate : 3

(a)  the distance between the first maxima for the two wavelengths.

(b)  the least distance from the central maximum, where the bright
fringes due to both the wavelengths coincide.
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26.

27.

28.

Differentiate between half-wave and full-wave rectification. With the
help of a circuit diagram, explain the working of a full-wave rectifier.

An electron of mass m and charge — e is revolving anticlockwise around
the nucleus of an atom.

(a)  Obtain the expression for the magnetic dipole moment (1) of the
atom.

%
(b) If L isthe angular momentum of electron, show that

- e |7
=—|—|L.
$ =l

A rectangular glass slab ABCD (refractive index 1'5) is surrounded by a
transparent liquid (refractive index 1-:25) as shown in the figure. A ray of
light is incident on face AB at an angle i such that it is refracted out

grazing the face AD. Find the value of angle i.

I .
A : air B

(a) Two small solid metal balls A and B of radii R and 2R having

charge densities 20 and 3c respectively are kept far apart. Find the

charge densities on A and B after they are connected by a

conducting wire.

OR

I 55/5/1
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(b)  Two infinitely long straight wires ‘1’ and 2’ are placed d distance
apart, parallel to each other, as shown in the figure. They are
uniformly charged having charge densities A and — % respectively.
Locate the position of the point from wire ‘1’ at which the net

electric field is zero and identify the region in which it lies. 3

1 2

Region| Region | Region

A B C
e— d —i
SECTION D

Questions number 29 and 30 are Case Study-based questions. Read the following
paragraphs and answer the questions that follow.

29. A galvanometer is an instrument used to show the direction and strength
of the current passing through it. In a galvanometer, a coil placed in a
magnetic field experiences a torque and hence gets deflected when a
current passes through it. The name is derived from the surname of
Italian scientist L. Galvani, who in 1791 discovered that electric current
makes a dead frog’s leg jerk. A spring attached with the coil provides a
counter torque.

In equilibrium, the deflecting torque is balanced by the restoring torque
of the spring and we have :

NBAI = k¢

where N is the total number of turns in the coil
A is the area of cross-section of each turn
B is the radial magnetic field
k is the torsional constant of the spring
¢ is the angular deflection of the coil

I 55/5/1 Page 17 of 27 P.T.O. I
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k NBA
&) Ba ®
kBA kNB

(i) 6 Q Al T HIg eIt 0-2 A 91T % foTg quf 9aT o fraraor gwiiar 2 |
39 TR &1 (0 — 5 A) TR % UHiet & qiafid & o foTg 35T fog

(A)  025Q (B) 030 Q

(C) 0500 (D) 6:0Q
(i)  TeRTOT (ii) W UHYeT 3 Tfcrrer T 919 8N

(A)  020Q (B) 024 Q

(C) 60Q (D) 6:25Q

(iv) (&)  TordT fIcAHICT St 39k |1 R Sier sl SRATSIA ek (0 — V) 9iET
o dleeHie ¥ uREfdd foram & | afe R, 1 Ry, g0 Sfceaniua form
ST €, 1 SHehT GHET (0 — 2 V) BT ST € | 39 TeaHIHiet 1 Siere

?:
(A)  (Ry-2R,) (B) (Ry—Ry)
(©) (R +Ry (D) (R; - 2R,)

YT

@) orEt fieeHiet & 5 mA 9T YaTfed & T & | $9eh! usal § 100 B
&, T Tie ol STTIRY-HTE T &% 18 cm? 8 qAT I8 0-20 T
FFeEhI &7 H o © | 39 FUST! X I fraiieh siel-3TTel & :
(A)  36x1073 Nm (B) 1:8x10~*Nm
(C) 24x1073Nm (D) 1-2x10~% Nm
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As the current (I;) which produces full scale deflection in the
galvanometer is very small, the galvanometer cannot as such be used to
measure current in electric circuits. A small resistance, called shunt, of a
suitable value is connected with the galvanometer to convert it into an
ammeter of desired range. By using a higher resistance, a galvanometer
can also be converted into a voltmeter.

1) The value of the current sensitivity of a galvanometer is given by :

k NBA
@A) A B) ——
kBA kNB
© = D) ==

(i1) A galvanometer of resistance 6 Q shows full scale deflection for a
current of 02 A. The value of shunt to be used with this
galvanometer to convert it into an ammeter of range (0 —5 A) is :

(A 025Q (B) 0-30Q
(C) 0500 (D) 6:0Q
(iii) The value of resistance of the ammeter in case (ii) will be :
A)  020Q (B) 0-24Q
) 60Q (D) 6:25Q

(iv) (a) A galvanometer is converted into a voltmeter of range
(0 = V) by connecting with it, a resistance R;. If R, is

replaced by R,, the range becomes (0 — 2 V). The resistance
of the galvanometer is :

(A)  (Ry— 2Ry (B) (Ry—Ry
OR

(b) A current of 5 mA flows through a galvanometer. Its coil has
100 turns, each of area of cross-section 18 cm? and is
suspended in a magnetic field 0-20 T. The deflecting torque
acting on the coil will be :

(A)  36x10"3Nm (B) 1-8x10~* Nm
(C) 24x1073 Nm D) 1-2x107%Nm

I 55/5/1 Page 19 of 27 P.T.O. I



30.  IATSTLIET A TAleh o FalieH HGT= [SEH JohTRT sl o oY awedl, ISwa HIeH Fed g,
% 9 T T HAT 8, o AT T TeRIRT-TRT THT T ST 3h off | Teish WieH i
ST hy BT 8, ST v AT ST 6T AR a0 h weAieh erdien & | fore e gt
T WIS ol EEAT STARTT JehTRT sh1 TSI MG shtdl & | TorelT oTg o I8 T Amataa
IS HISH ST FA Fll hy 1 36 GG o el 7k Seiargi bl TAMIANG HL JaT ¢ |
TE ST ol %D | 1d W SAag bl Jedioid i H Tk BaT &, FSr8 36T e

FEA 8 | ol o T 9T Y ScaSid SAdel 319 TTfast o1l o &9 J T8 HLT 2 |

()  frfafad & & S-81 O16 Sehrer sht dsrdT o @rer FehmT-forggd e I o formor
I gar e ?

@ 11 ® 1

dledar — daar —

(©) TV (D) Tl/_
I I
0] re— O m:}
(i) S ofisraT o STuREfdd T g TR JerreT ot STEf § afg i St &, ar
HJH g -
(A) YRewa: Ifg H ®
(B) wedlE
(C)  Regsha: Ihg L ®
(D)  STufEfid w2
(iii) FrfaRaa & & o5 oT% &1 ST s fRrdie 1w a0 o fore feRa
ST HehaT & 2
(A)  ThRI-foRd arT S AT Tehrer <At dftsrar o o=
(B)  WehmI-forRd R I Al Tehret shi ST o sft =
(C)  3icsh forvia o7 STTafcrad Sehrer sl ST o sff=r
(D)  3iceh forvia o7 STTafcr SrhTer <Al st o o=
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30. Einstein explained photoelectric effect on the basis of Planck’s quantum
theory, where light travels in the form of small bundles of energy called
photons. The energy of each photon is hv, where v is the frequency of
incident light and h is Planck’s constant. The number of photons in a
beam of light determines the intensity of the incident light. A photon
incident on a metal surface transfers its total energy hv to a free electron
in the metal. A part of this energy is used in ejecting the electron from
the metal and is called its work function. The rest of the energy is carried
by the ejected electron as its kinetic energy.

1) Which of the following graphs shows the variation of photoelectric
current I with the intensity of light ? 1

@ 1 ® 1
I I

) > O

Intensity — Intensity —

© 1 (D)

——>

O

Intensity — Intensity —>

(i1) When the frequency of the incident light is increased without
changing its intensity, the saturation current : 1

(A) increases linearly
(B)  decreases
(C) increases non-linearly

(D) remains the same

(iii)) Which of the following graphs can be used to obtain the value of
Planck’s constant ? 1

(A)  Photocurrent versus Intensity of incident light

(B)  Photocurrent versus Frequency of incident light
(C)  Cut-off potential versus Frequency of incident light
(D)  Cut-off potential versus Intensity of incident light
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31. (%)

I 55/5/1

(@)

i)

(i1)

T YsTdT o AT TohTeT, Fied TehreT ST el TohTRT shi shATTa fomet
oTq I8 W STt R T E | Ky, K 3 Ky 0 BIE-geldg it
T 3T TTfaST el ohT 3T i ©, e
(A Kp>Ky>Kg (B) Ky>Kp>Kg
(©) Kg>Ky>Kg (D) Kg>Kp>Ky

JraT

m%ﬁﬂﬁ?aﬁﬁﬁ-mu@ww%mwﬁgamaﬁ
?
A)  Hifsem (B) fsi=

(C) Fefirm (D) #fifzrm

Quss

i s2fEl B, B, 3R E, e .81 51T (emf) 3 37idiih Sferdrer

A (4V,2Q),(2V,4Q)TUT(6 V, 2 Q) €, IAN@ H MY FTER

WA 8 | Sfl B, B, 31 E, & vaTfed 9rrsit & 7 91 Hif |
El
|y
I

Eg
il
'
Eg
L
A@ T WY TR BF a0 & B’ &, 0 I &1 gkig
R (= 10 Q) &, "SI foham 1 8 | 50 oereer o foig A AR B foreft
gigy § i & | 34k gRT g skl g fore e gl ufemre s
T T hITT |
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(iv) (a) Red light, yellow light and blue light of the same intensity
are incident on a metal surface successively. Ky, Ky and Kp
represent the maximum kinetic energy of photoelectrons
respectively, then : 1
A Ky>Ky>Kp (B) Ky>Kg>Kg

© Kpg>Ky>Kgz (D) Kg>Kp>Ky

OR
(b)  Which of the following metals exhibits photoelectric effect
with visible light ? 1
(A) Caesium (B) Zinc
(C) Cadmium (D) Magnesium

SECTION E
31. (a) () Three batteries E;, E, and Ej5 of emfs and internal
resistances (4 V,2 Q), (2V,4 Q) and (6 V, 2 Q) respectively
are connected as shown in the figure. Find the values of the
currents passing through batteries E{, E; and Eg.

(i1)  The ends of six wires, each of resistance R (= 10 Q) are joined
as shown in the figure. The points A and B of the
arrangement are connected in a circuit. Find the value of the
effective resistance offered by it to the circuit. 5
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32. (%)

)

I 55/5/1

(i1)

i)

(i1)

i)

(i1)

G H ST AT G0 I (= 1 A) TNEdT SFIIEA-HIE hl R0 T
fFEt % (n = 8-5 x 108 m~3) & Yafed &1 W 2 | 30 B o T &
rgfen feigatt A 3 B WX ST &5 A 10 x 1077 m?
3R 2:0 x 1077 m? & | uftshierd hifer :

A B
(I)  foigaAl A 3R B 0 foregd-asli o1 319U |
(I)  foig B 9 Hh Seiar=1 T 3198 o |

3 fifg ST q (= 16 uC) T q, (= 1 uC) Figatt 1, = (3 m) i o
1, =4 m)j whead 1fig ¥ = (3 m)i +(4m)j W fre-am
DR L

fopet Fueclt & T@-Sehea o afeATT fARaT | TSk L ot forelt
FUSA § G I T s o foIg strewares St o foig sisten e
HifeTT |

10 mH 3 20 mH &-3ehed & & Yehi & JaTed gt § 997 &
AT XA G|
Frer few o foreron st gwie o fow o i
I) 9% Wk § IR faar. ot (emf) & ufEmor 3 amr & ufedT

FHr T H T |
(I1) eIk YTk | Hiad Sell ST 389 YaTred & o s |

AT

A Sehed U ohl aiewTer frfe | & wrwarg wieg forfyeT Prsamaet
3R fafir=T B ot e areft o arslt TmTe ufefersTedt & ==
Sehed o T iste =ea HIfS |

forelt S & SarTfed 9T H CHEH 9 H 40 s W I Y 2 A H fg H
TR 38 FAARTH 5 mV I {081 5 (emf) INAEATR 1 t = 10 s T
Uk Y Heleg Folod JTd hITTT |
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b)) @ Current I (= 1A) is passing through a copper rod
(n = 85 x 1028 m™3) of varying cross-sections as shown in the
figure. The areas of cross-section at points A and B along its
length are 1:0 x 107 m?2 and 2:0 x 1077 m?2 respectively.

Calculate :

A B
)] the ratio of electric fields at points A and B.
(II)  the drift velocity of free electrons at point B.

(i1) Two point charges q, (= 16 pC) and q2(= 1 nC) are placed at
A
points ?1> = (3 m)i and ?; = (4 m)j\. Find the net electric

= .o A A
field E atpoint r =(3m)i +(4m)j. 5

32. (a) (1) Define self-inductance of a coil. Derive the expression for the
energy required to build up a current I in a coil of
self-inductance L.
(i1) The currents passing through two inductors of
self-inductances 10 mH and 20 mH increase with time at the
same rate.

Draw graphs showing the variation of :

D the magnitude of emf induced with the rate of change
of current in each inductor.

(I) the energy stored in each inductor with the current
flowing through it. 5

OR

b) @ Define the term mutual inductance. Deduce the expression
for the mutual inductance of two long coaxial solenoids of the
same length having different radii and different number of
turns.

(i1)  The current through an inductor is uniformly increased from
zero to 2 A in 40 s. An emf of 5 mV is induced during this
period. Find the flux linked with the inductor at t = 10 s. 5
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C))

I 55/5/1

(i1)

1)

(i1)

Torelt orTerelt guasteh (EEIH) T fehtor ST Eiferg 37T sffsmsr s aht
SATEAT I | eIl gLexieh shi Gt H Werd! gleieh o & Iq@
AT T Seeig hHITST |

TerelT STuerdt qanieh o AMMGYeh *hi Wik g AT hi Bishd gl hi
50 Tt & | 3= WX 3 Sldferer sd @we TfcreR i wvelg 102 cm
| ST I T ishd gt [Tl shifid |

AT

T gewanl 1 qorT § WY geHet & foheel &1 il Sea@
HITSTT | S gemesit gr fehe fofg ux fdfemrsr smar gl o forg fameor
NG WT 3T 3HhT SHATRSAT I |

IS YqeTT qHqaTadd ord fSraeh a5k I8 i dshal BIsaT R € T9ad-ish
n, % I B S 8 | I8 GATE g1 & aIohl BISAT % n, AT 5
fordlt yae THie o o TS B T@T © | T o 39 TAISI hl &THdT 9TH
I |
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33. (a)

(b)

I 55/5/1

1)

(i1)

1)

(i1)

Draw a ray diagram of a reflecting telescope (Cassegrain)
and explain the formation of image. State two important
advantages that a reflecting telescope has over a refracting
telescope.

In a refracting telescope, the focal length of the objective is
50 times the focal length of the eyepiece. When the final
image is formed at infinity, the length of the tube is 102 cm.
Find the focal lengths of the two lenses.

OR

Write any two advantages of a compound microscope over a
simple microscope. Draw a ray diagram for the image
formation at the near point by a compound microscope and
explain it.

A thin planoconcave lens with its curved face of radius of
curvature R is made of glass of refractive index n;. It is
placed coaxially in contact with a thin equiconvex lens of
same radius of curvature of refractive index n,. Obtain the
power of the combination lens.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS (PAPER CODE 55/5/1)

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 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 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
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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 (O)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: 55/5/1

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
(B) becomes greater than C
A <
r

3 4R 1 1

D) 2=

(D) 3
4 (B)5cm 1 1
5 (C) 0.196 Am? 1 1
6 (D) 69 V 1 1
7 (A) Infrared rays 1 1
8 (B M°LT? | 1 1
9 (A) X rays 1 1
10 (A) fo and fe small, and fe > fo 1 1
11 (B) 0 and 4a? 1 1
12 1 1 1

(C)Z
13 (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is the not the | 1 1

correct explanation of the Assertion (A)
14 (C) Assertion (A) is true, but Reason (R) is false
15 (D) Both Assertion (A) and reason (R) are false
16 (A) Both assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation of the assertion (A).

SECTION -B
17 — -
Finding the cut-off potential 2
eV,= h(v-v,) Yo
6.63x10 *x(6.8—3.6)x10"
V, = 5 1
1.6x10
=1.33V 1y 2
18 @) . N .
Finding nature and position of the image 1+1

For refraction at convex surface
ﬂ + & = —n 2y
-u Vv R

Yo
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n _ [n-1-3]

v R
nR

v = —
n-4

For all values of n < 4, the value of v is negative and greater than R
Therefore the nature of image is virtual and is formed in front of convex
surface.

OR

(b) | calculating intensity for the path difference A /3 2

27
= —XAX
¢ A

27 A
= —x_
A3
2_7r

3

I'=41Cos* % Givendl =1,

- 2 2
=1, Cos %
I

-0
4
Note: If a student attempt by using | = 1, + I, + 2 /I,1,Cos¢ ,award full credit

for correct answer.

Yo

Yo

Yo

Yo

Yo

19

Conversion of voltmeter to read upto 250V 2

25
1000
=25x10° A
Resistance to be connected to voltmeter
R' = VT -R

250

~ 25x10°°

= 9000Q2
This 9000 Qis in series with voltmeter.

—1000

Yo

Yo

Yo

Yo
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20

Calculation of mass defect and energy released 1% +%Y%

235 1 192 94 1
U + on > S Xe +5Sr +2(,n)

Yo
Am = m(gn)+ m( %5 U)-(m('& Xe)+m(% Sr)+2xm(3n)) 2
=1.00866 + 235.04393-139.92164 —93.91536 — 2x1.00866 y
~0.19827u ’
Energy released = Am x 931MeV
= 0.19827%x931 MeV
= 18459 MeV &
21
Finding (i) temperature coefficient of resistance 1%
(if) resistance of wire at 425 °C Ya
() R, =R,(1+a(t,t,)) Y2
10.5 =10(1+ax100)
Yo
a =5x10"/°C
(i) Rys = Rys(1+a(425-25)) &
=10(1+ 5x107* x 400) "
=120
SECTION -C
22
a) Drawing energy band diagrams Yo+t
Formation of electron hole pair Ya
b) Explanation 1
— (a)
ﬂ ) _;( l‘{:[{“rll.lil'.l'l’:l[lllkbﬁlltl
§ E, 5 :-:..._
g falence g E falence
CONDUCTORS
Empty
E. conduction
g band
E E %r' E >3eV
; E,<3eV E C Lo + 1
: R
E a E : Valence
i band
SEMICONDUCTORS INSULATORS
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At room temperature, thermal energy is sufficient for electrons to make them
free from the bonds and create a vacancy called hole. Hence electron hole pair
is formed.

(b) The valence electron in carbon and silicon lie in the second and third orbit
respectively. So, the energy required to take out an electron will be less for
silicon as compared to carbon. Hence number of free electrons for conduction
in silicon are significant but negligibly small for carbon.

Yo

23

Finding the values of capacitance in two cases 1%+1%

a)lz L +1

C A
2 Tal B 4
2
d d

= +
2Kg,A 2&,A

)z
=|—+1
K 2&,A

C = 2K ) &A
K+1) d

Ol

) _GAK L&A
2d  2d

_(KﬂM
L2 J)d

Yo

Yo

Yo

Yo

24

a) Calculating distance between first maxima for two wavelengths 1%
b) Calculatina least distance from central maxima 1%

nyD niA,D
d

a) Distance =

For n=1
(600—-500) x10~° x1

Distance = =
10

=10"*m

b) nxlg _ (n+1)x2%
nx 600 x 10°° = (n+1)x 500 x 10°°
n=>5
A,D
d

X = 5x

Yo

Yo

Yo

Yo

Yo
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5x600x107° x1 Yo
= — =3mm
10
Alternatively
nA, = n,A, Yo
n_>
n, 6 &
thereforen=5
Position of 5" bright for 4,(600 nm) x = 5x xldD =3mm Y
25 - - -
Difference between half wave and full wave rectification 1
Working of full wave rectifier 2
In half wave rectification there is output in one half of input cycle, whereasin | 1
full wave rectification, output is obtained for both half cycles of input
(positive and negative) p
. £ v
Alternatively 5 ; 5 =
E =
_Z_‘ INPUT ac] é /\ /\
E E i (ii\/ e
o Jh =
5 ['rlll']'l'l ‘I VOl 'I'-'t;f'l—'| ';53_——. Due to Due to Due to Due to
r~umnll
Half wave Rectification Full wave Rectification
Working of full wave rectifier:
Centre-Tap
Transformer
s . [)unl(: 1{D,)

-

ST >
Diode 2(D,) %" Output
)

Suppose the input voltage to A with respect to the centre-tap at any instant
is positive. At that instant, voltage at B being out of phase will be negative.
So, diode D1 gets forward biased and conducts (while D2 being reverse
biased is not conducting). Hence, during this positive half cycle we get an
output current (and output voltage across the load resistor RL). In the
course of ac cycle when the voltage at A becomes negative with respect to
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centre tap, the voltage at B would be positive. In this part of the cycle
diode D1 would not conduct but diode D2 would, giving an output current
and output voltage (across RL) during the negative half cycle of the input
ac.

26 a) Obtaining expression for magnetic dipole moment 1%
b) ToShow i = (iji 1%
2m
Q) p=IA 2
= EXA
T
- %
@Xﬂil‘
%
1
= Eevr 1y
b) L= mvr ”
_ evrxm
H 2xm
e
Direction of i is opposite to that of L
e -
= -|—|L
3 (Zm] 72
27

Finding value of angle i 3

For glass- liquid interface

- 1
sini, = —
21
125
1.5
_ 2
6
i +r=90
sinr =+/1-cos’r — Vi1
6
Since
Sini
Sinr

Yo

Yo

Yo

Yo

Yo
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.. Vit . . 1 V11
Therefore, Sin i = = 0ri = Sin 1 -

Yo

28

@) Finding charge densities on A and B 3

For ball A
g, = 26x4nR?
= 8nR°%c
For ball B
g, = 30x4n(2R)’
= 481R %
Total charge(Q) =q, + q,
= 56nR %G
When balls A and B are connected by a wire, their potentials will be equal

Let g be the charge on ball A and (Q — g) be the charge on the ball B after
connecting wire.
Kq _ K@Q-0)
R 2R
20 =Q-
Q
3
67R *c
3
- Q _ l127R%
3 3
56nR *c
3
47R?
14
?O-
1127R%c

q =

Q

OR

Location of point at which net electric field is zero 2%
(b) Identification of Region 1

Yo

Yo

Yo

Yo

Yo

Yo
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=
e

A A R

2",
‘ w
e e i i i

Electric field due to wire 1 and wire 2 at point P

E, = s
2me, X

A
.

S 2n €, (x+d)

At P, Net electric field is zero
Ei1 = E2
A a A
2ne,x  2x2me,(x+d)
X =-2d
Negative sign indicates that point lies in the region C.
At a distance 2d from wire 1 electric field is zero.

(Note : Award full credit if a student finds the position by taking point in
region C directly)

Yo

Yo

Yo

Yo

Yo

Yo

SECTION D
29 . NBA 1
i B) —
i (B) "
i) (A) 025Q 1
(i) (B) 0.24Q 1
(iv) (@ (A) (Rz2 -2Ry 1
OR
(b) (B) 1.8 x10“4Nm
30 1
M © 1
I
O
Intensity —
(i) (D) Remains the same 1
(iii) (C) cut- off potential versus frequency of incident light 1
(iv) (@ (C) Kg > Ky >KR 1

Page 10 of 16




OR
(b) (A) Caesium

SECTION E

31

(@ | () Finding current through batteries E1, E2 and E3
(i)  Finding effective resistance

N W

2 v g
2
40 2V o
D F—=——aw {l $ (
I
[,*1y
20 6V E
E l—e—ww H—2—F
i) Iy
In closed loop ABCD, using Kirchhoff’s loop law
411 + 612 =6 o (1)
Similarly In closed loop CDFE
6l + 412 =8 ... ()

Solving egn. (1) and (2)

>

N

>

iy

1
5
6
5

Resistances Rac, Rce, Rap , and Ros form a balanced Wheatstone bridge
Hence current through Rco is zero and will not contribute to equivalent
resistance.
The equivalent resistance of bridge is R, is in parallel with Ras
Series combinations of Rac & Rcs and Rap & Rps is in parallel with Ras

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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0|~

1 1
— = — 4
R, R
R
Req = E

Given R = 10Q, Therefore Req = 5Q
OR

®) | (i) calculating

() ratio of electric fields at points A & B 1%
(1)) drift velocity of free electrons at point B 1%
(if) Finding net electric field at point ¥ 2
0 () j=oE
Jo _ Ex
Je Eeg
I
n,
I
i
_ A
AA
_2
1
I
nm v, = —
(1 v, oA
3 1
8.5x10% x1.6x10™ x2x10~"
=3.6x10" m/s
(i)
_ % E,
L
r 4y P
g _9x10°x16x10° j ol e ,
1 (4)2 ; j
= 9x10° | e /
_ 9x10°x1x107° .
E, = 3 I ‘511
( );\ i 16 e
= 10° i
E., =(0+9])10°N/C

NOTE: Award full credit of this part if a student finds magnitude and

direction separately.
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Yo
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32

i) Defining self — inductance 1
Deriving expression for energy 1
i) Drawing graphs showing the variation of
() Magnitude of emf induced with rate of change of current 1%
(1) Energy stored with current 1Y%,

@)

Self Inductance is magnetic flux linked with a coil when the current through
the coil is unity.

Alternatively

Self Inductance is the induced emf induced in the coil when rate of change of
current through the coil is unity.

To maintain growth of current, power has to be supplied from external source.

P =le||l]
dt dt
dw = LIdI
W = judl
= 1|_|2
2
dl
) E =-L—
) "
2
gl
1
difdt
_—

(I u= %LI2 Parabolic graph obtained.
v

T

U

0 3
l _9

(1 indicates 10mH) & (2 indicates 20mH)

Yo

Yo

Yo

Yo
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OR

(i) Defining mutual inductance 1
@) Deducing expression for mutual inductance 2
(i) Finding flux linked with the inductor 2

(i) Mutual inductance is defined as the induced emf in primary coil when the
current in secondary coil changes at the unit rate.
Alternatively
Mutual inductance is defined as the magnetic flux linked with the primary
coil when the current in secondary coil is unity.

N, turns

N, turns

Consider two long co-axial solenoids each of length I. Radius of inner
solenoid Si is r1 and number of turns per unit length is na.

The corresponding quantities for outer solenoid Sz are I'> and N2
respectively. Let N1 and N2 be the total number of turns of coils S1 and
S2 respectively.
When a current 12 is set up through Sz, it sets up magnetic flux through
S1.
Nig = Mpl,
= (nl|)><(7tr12)><(u0n212)
= pon,n, w11,

_ 21_
My, = penn, wr’l=M,,

(ii)
dt

T
_ 5x10°°
%40

=0.1H

Yo

Yo

Yo

Yo

Yo

Yo
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6 = LI

Yo

= 0.1><4—20><10
Yo
= 0.05Wb
33
(@) Drawing ray diagram of reflecting telescope 1
Explanation of formation of image 1
Advantages Yo+ Yo
(b) Finding focal lengths of the two lenses 2
(i)
— - ~Objective
Secondary — mirror
mirror "'—-—-_______
. —— — 1
- Eveplece
The parallel rays from a distant object are reflected by a large concave
mirror. These rays are then reflected by a convex mirror placed just before
the focus of concave mirror and are converged to a point outside the hole. 1
The final image is viewed through eye piece.
Advantages (any two)
1) No chromatic aberration.
2) Less spherical aberration
3) Less mechanical support required Yo+ Y5

4) Brighter Image
5) High resolving power.
6) High magnifying power

(i)  For image at infinity

[fol +1[f.|=L
According to question
f, = 50 xf,
f, + 50fe = 102
f, = 2cm
f, =100cm
OR
b : : .
(b) () Two advantages of a compound microscope over simple
microscope Yo+ s
Drawing ray diagram and Explanation 1+1
(if) Obtaining power of combined lens 2

Yo

Yo

Yo
Yo
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(i) Advantages (any two)
1) Larger magnification
2) Brighter image
Any other valid advantage

]0—-—-~— D~

Ay
(deduct ¥ mark for not showing arrow for ray diagram)

The lens nearest the object, called the objective, forms a real, inverted,
magnified image of the object. This serves as the object for the second
lens, the eye piece, functions like a simple microscope and produces final
image which is enlarged and virtual.
— P]_ — (nl 1)

R

Power of convex lens = P, = (n,-1) [gj

(if) Power of plano concave lens

Yo+ s

Yo

Yo

Yo

Yo
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