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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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1. 3T e uftger ¥ 20 pF & Genfer s o gfget W Easr — 50 uC 81 12 uF &

G sht 2Tt ufgent T 3mATT R
1|
12 uF
o—] —-o
20 uF . 4 uF
|1
8 uF
(A)  20uC (B) — 20 uC
(C) 30uC (D) —30 uC
2. A W THEAN fRted &1 WG SR ol Gaw A o Ao foRar m g | wifed
STTAohT B AT AT BT
(A)  FId AR
(B) oo Bl

(C) B IR FD saeH
(D)  IHRM A FD B

3. AT UL hE <ATcteh O G t o foU RIS Tt 9y 1 gefed shl 718 2 | I8 Sequr forar
T R qTa & 0-5°C T 3 & T § | A e a1a et | a4 € eng as 21 9

eITTed S ST, AT $heh 19§ gfg BT ST -
(A)  1:0°C (B) 15°C
(C) 2-:0°C (D) 4-0°C

4. TT-YTehea” h %lTITi g

(A) [MLT2A2
(B) [ML2T-1A-]
(C) [ML1T2A2
D) [ML2T2A2
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SECTION A

1. In the circuit shown, the charge on the left plate of 20 uF capacitor is
— 50 uC. The charge on the right plate of the 12 uF capacitor is :

12 pF
o—] —o
20 uF i 4 uF
1

8 uF

(A)  20uC (B) —20 uC

(C) 30uC (D) —30 uC

2. Germanium crystal is doped at room temperature with a minute quantity

of boron. The charge carriers in the doped semiconductors will be :
(A) electrons only

(B)  holes only

(C)  holes and few electrons

(D) electrons and few holes

3. A steady current I is passed through a conductor at room temperature for
time t. It is observed that its temperature rises by 0-5°C. If 2I current is
passed through the conductor (at room temperature) for the same

duration, the rise in its temperature will be approximately :

(A) 1-0°C (B) 1-5°C
(C) 2-:0°C (D) 4-0°C
4, The dimensions of ‘self-inductance’ are :

(A) [MLT2A2
(B) [MLZT-1A-1
(C) ML1T-2A2
D) [MLZT2A2
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(A) S T s T BT R |
(B)  SI¥ehT S| TRATY] 31 BT € |
(C)  TorTH =g ohl HEAT S| BT &, T 3ehT WHTY] ShHTeh = BT @ |
(D) TS =gt sht wieea fir=t et &, 37 SHehl ST St i gt 2 |

6. 50 cm Tl fordT oTq hl TS I FeaTew Tard g 21 H 10 m/s o o & if g
TS B | 39 T W Qe & Jreehd & &S geh 04 G 7 | B o ol | Af@

foar st (emh = :
(A) 01mV (B) 0-2mV
(C) 0:8mV (D) 1:6 mV

7. 1-326 eV sl o BIH I STIRT A 2 -
(A) 118 x 1014 Hz
(B) 320 x 1014 Hz
(C) 420 x 1015 Hz
(D) 480 x 1015 Hz

8.  Torelt Seamard G h1 39 TehR oo foRaT TRIT & I = Iy cos (100m)t | 38 €IRT RT 370
HTYehaH W & BEohL I B | [T T e |9 8

1 1

1 1
(0] (ﬁjs (D) (%j S
9. HATA aﬁ%&?wqdlohltghusﬁaﬁ%@rw@méﬁﬂ?ﬂﬂﬁ)ﬁwWT@T
T & o FUSet T B & H0r o Tl 3 36 ST U Helg Trehid Felerd
g

(A) BAsina (B) BA cos a
(C) BA (D) =X
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5. Isotones are the nuclides having :
(A) same mass numbers
(B) same atomic numbers
(C) same neutron number, but different atomic number

(D)  different neutron number, and different mass number

6. A metal rod of length 50 cm is held vertically and moved with a velocity
of 10 m/s towards east. The horizontal component of the Earth’s magnetic
field at the place is 0-4 G. The emf induced across the ends of the rod is :

(A) 01mV (B) 0-2mV
(C) 0:8mV (D) 1-6 mV

7. The frequency of a photon of energy 1:326 eV is :
(A) 1-18x 104 Hz
(B) 3-20x 104 Hz
(C) 420x1015Hz
(D) 4-80x 1015 Hz

8. An alternating current is given by I = I cos (100n)t. The least time the

current takes to decrease from its maximum value to zero will be :

1 1
A — B |—
(A) (200)s (B) (15())5
1 1
C — D il
(&) (100js (D) (50Js
9
9. A rectangular coil of area A is kept in a uniform magnetic field B such

that the plane of the coil makes an angle o with E) The magnetic flux
linked with the coil is :

(A) BAsina (B) BA cosa

(C) BA (D) zero
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12.

BISGISH WHTY] shl I STareer | i ol Hard shU o [TT STTaweh =[Aad Sl
g

(A) 34eV (B) 3-4eVaFA

(C) 13-6eV (D) 136 €V 3R 3:4 eV ol

forelt wenfer o foret Ses =t ivfishm & forelt uftad ST o ac dicear @d &
G ToRAT 7T & | AT # Tt i 31 18 2 | 3TA1E | Uged 311 STA1E o qand
uftwer Y wepfer 2
(A)  haret JTfUrh

(B)  ohad HTidTcHeh
(C)  SHEST: aTidTeHeh 3T YT
(D)  ShHST: YTfUTeh IR GTiidrcnes

1 p-n G grie 3wl STafid © | 36 aRomREEy ;

(A)  Torvre Tt it g qe BTt TaX S T g et € |
(B) o yrefit it =g qer gTEft TaT Y e Nl et |
(C)  Tovia st 3t s Tt & T BT T hT =S aedl & |
(D) forver wrefi sht SIS st @ T BT S shl =SS vl © |

o G 13 § 16 S (A) 3R FRO (R) TR & T4 & | 31 97 fe¢ T & — 578 @&
I ST (A) TT TR Pl HROT (R) GRT 371 1331 771 & | &1 I A1l ¢ 7T HISh (A),
(B), (C) 3R (D) 4 & g FfY |

(A) 3R (A) 3T HRT (R) AT el & A FRT (R), ARTHAT (A) i T&h
AT FAT S |

(B) AU (A) R HRU (R) IHT €&l &, T HRT (R), ATHAT (A) T G&t
SITEAT T&T T ¢ |

(C)  Afvehe (A) Wl 8, T N0l (R) TIeid 2 |
(D)  AMHAT (A) T HROT (R) T TAT @ |
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11.

12.

The minimum energy required to free the electron from the ground state
of the hydrogen atom is :

(A) 34 eV (B) less than 34 eV
(C) 13:6 eV (D) between 13:6 eV and 3-4 eV

A capacitor and an inductor are connected in series across an ac source of
voltage of variable frequency. The frequency is increased continuously.
The nature of the circuit before and after the resonance will be :

(A) inductive only
(B)  capacitive only
(C) capacitive and inductive respectively

(D) inductive and capacitive respectively

A p-n junction diode is forward biased. As a result,

(A)  both the potential barrier height and the width of depletion layer
decrease.

(B)  both the potential barrier height and the width of depletion layer
increase.

(C)  the potential barrier height decreases and the width of depletion
layer increases.

(D) the potential barrier height increases and the width of depletion
layer decreases.

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.
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13.

14.

15.

16.

17.

fTFIT (A) :

HIT (R) :

IHIT (A) :

HIT (R) :

IHIT (A) :

I (R) :

fIFIT (A)

fRT (R) :

ferg-<rarehia T i 7T LA o TIQ Aream sht sTrawrendT =&l Bl
gl
TorIa-Srareh i AT STgoreer A Bl 2 |

IS ST 0 x-y e x-3761 % WA O (0 < 0 < ) T ¥
ST v | T T TET © | ATE 39 STQ%T H 07 T i3 ThEH Jraehi T &
B, y-3 % SR SuEd B T 3, @ 78 w0 - b

FHTL FUS AT T T ITHA 4T |
forelt TFarchler & o T S BT forelt STmafiia o WA A
FEIhI ST sh TR, 30T o 7T sh [GRTT o TSR &I 2 |

fopeT ShTRT-forR SRITT & UATS W ST 98 HaH FRuMTeeh favd,
ST STohTeT-FergI ST 3T 31T L 4T &, 3§ 37 alleed! ed ¢ |
forelt aTq o foTu. <eelt sTaf smafaa fafsmon ot g fFeaw s
2 FSra o AT T WISaE AT T Scasid el ST | |

s Terrar fortor forelt fis9 o wheter WX Stfiretrered armfad & | afe

Hi<l-ATY et T shifaeh hivr firsa shior o srer & ar fefa
foreor firsw o TFgE etk o STfQeT TRt skl STt STt |

ToreY forsmr oh1 S1gerdier fism 0T ae fnfe srear 2

LCLERC)

feu T uftger ST o Sl © YTEd ST ST 0T UiEhicld shifsig |
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13. Assertion (A) : EM waves do not require a medium for their propagation.

Reason (R): EM waves are transverse waves.

14. Assertion (A) : A charged particle is moving with velocity v in x-y plane,
making an angle 6 (0 < 6 < g) with x-axis. If a uniform
magnetic field E) is applied in the region, along y-axis,
the particle will move in a helical path with its axis
parallel to x-axis.

Reason (R): The direction of the magnetic force acting on a charged
particle moving in a magnetic field is along the velocity of
the particle.

15. Assertion (A) : The minimum negative potential applied to the anode in a
photoelectric experiment at which photoelectric current
becomes zero, is called cut-off voltage.

Reason (R): The threshold frequency for a metal is the minimum
frequency of incident radiation below which emission of
photoelectrons does not take place.

16. Assertion (A) : A ray of light is incident normally on the face of a prism.
The emergent ray will graze along the opposite face of the
prism when the critical angle at glass-air interface is
equal to the angle of the prism.

Reason (R):  The refractive index of a prism depends on angle of the
prism.
SECTION B
17. Calculate the value of the current passing through the battery in the
given circuit diagram. 2
20 Q
MWW
B 5Q 40Q p
MV VMWW VW
A C
10 Q
— VWW——
20 Q
L
6V

I 55/7/3 Page 11 of 31 P.T.O. I



[OpA0|
=i

18.

19.

20.

21.

22.

23.
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0l ST SIS | =fe e H1e &, dt <R S aiterfa € s 2

AT > 0 K T n-hR 37T p-ThT o 3T o Foll 908 3T Gifew | 37 S &
STAT/ITET ST & ol SToh! FsTt bl SIS o 37w o |1 SIS |

Qus T

fopelt ST ST 1 HERIAT | ToRdlT p-n ERT % TawT H gt T SR “forvar W=
T T UTHAT hl AT HINT | Gier SR i hie-Et fomiwar 39 femeRnt i Wit
IYANT 3 T SoRpert Tt @ 2

I forera & E ol 38 sere o fpar a2
E =100} % x>0 ¥ f

=—100Ai% x <0 HRT
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18. In a Young’s double-slit experiment, the intensity at the central
maximum in the interference pattern on the screen is I;. Find the
intensity at a point on the screen where the path difference between the

interfering waves is ri 2

19. Define the ‘distance of closest approach’. An a-particle of kinetic energy K
is bombarded on a thin gold foil. Derive an expression for the ‘distance of
closest approach’. 2

20. (a) Using the mirror equation and the formula of magnification,
deduce that “the virtual image produced by a convex mirror is
always diminished in size and is located between the pole and the
focus.” 2

OR
(b) A convex lens of focal length 10 cm, a concave lens of focal length
15 cm and a third lens of unknown focal length are placed coaxially
in contact. If the focal length of the combination is +12 cm, find the
nature and focal length of the third lens, if all lenses are thin. Will
the answer change if the lenses were thick ? 2

21. Draw energy band diagrams of n-type and p-type semiconductors at
temperature T > 0 K. Show the donor/acceptor energy levels with the
order of difference of their energies from the bands. 2

SECTION C

22, Explain the process of formation of ‘depletion layer’ and ‘potential barrier’
in a p-n junction region of a diode, with the help of a suitable diagram.
Which feature of junction diode makes it suitable for its use as a
rectifier ? 3

%
23. An electric field E given by :

=g AN
E=1001E forx>0

=—100/i\% for x < 0

exists in a region. A right circular cylinder of length 10 cm and radius
2 cm, is placed in the region such that its axis coincides with x-axis and
its two faces are at x = — 5 cm and x = 5 cm. Calculate :

(a) the net outward flux through the cylinder, and
(b)  the net charge inside the cylinder. 3
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24. TyeAfeIRead o1 shror afgd 3av s 3
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FUETe & IwafTes g W e TrIh & T ufETeT IR fee g
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W T ok e eyt m R qem ue st H ekt
fammm gz |

(ii) W%ﬁqwuqldg&qoﬁq%ﬂgﬁﬁ%%wg%WM&T%
TR U SRt o ToTq T @ | T i, foh 6 arer o 1S +e ot s
T BT, T WS A AT © = I x B R e 3

26. AT ITHL HT Ieei Fd §Y 34 forfa-srarehier forferor st = ferflag - 3
(F)  ToTHeT SHATT SAReeri T BTG A § forarT ST 8

@) S aed fuet gy oo Bt §
M S e e goredt § ST Bt '

27. dleedm V =V sin ot T H1E ac @ Rt gitaer sta=a X & Gifer 8 | 38107 i I
IE IR ST & fob X & yafed emRr 1 = 1, sin(mt - gj % &9 | foreror st 7 |

(F) AT X HI UEETHT 3R 6 Tieremd o fog =it fafaw |
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24. Answer the following, giving reasons :

(a) The maximum kinetic energy of the photoelectrons is independent
of the intensity of incident radiation.

(b)  Photoelectric current increases with the increase in the intensity of
the incident radiation.

(¢)  The stopping potential V( varies linearly with the frequency v of
the incident radiation for a given photosensitive surface.

25. (a) (1) Write Biot-Savart’s law in vector form.

(i1) Two identical circular coils A and B, each of radius R,
carrying currents I and J31 respectively, are placed
concentrically in XY and YZ planes respectively. Find the
magnitude and direction of the net magnetic field at their

common centre.

OR
(b) @A) A rectangular loop of sides / and b carries a current I
clockwise. Write the magnetic moment m of the loop and

show its direction in a diagram.

%

(ii))  The loop is placed in a uniform magnetic field B agl is free
to rotate about an axis which is perpendicular to B . Prove
that the loop experiences no net force, but a torque
e =4

T =m XB.
26. Name the electromagnetic radiations and write their frequency range :
(a) Used to take the photograph of the bones
(b)  Produced by hot bodies

(c)  Used in television communication systems

27. An ac source of voltage V=V;sinwt is connected to a circuit

element X. It is observed that the current flowing through X varies as
. T
I=1, s1n(wt - —j.
2
(a) Identify the element X and write the expression for its reactance.
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29.

fopelt «tfcersh =iTeTsh ¥ ATANT T 3 IO TIGHT IS oider fordl Wi Reor o &
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STt @ | afe & aet s W o 6, o et Sfe ST v B | S i ferera
&Y ST ToRAT ST &, 1 Soierg o fohel! SATad o & T 3 &, o S19aTe o (v
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% 19 H gfg % Grer 3Tkl Sfrigehar § gfg 8 1 aueH § SR! GERar HaT g |
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(b)  Plot a graph to show the variation of reactance of the element with
the frequency of the applied voltage.
(c)  Draw plots showing the variation of voltage and current with time

over one cycle of applied ac. 3

28. Write the mathematical forms of three postulates of Bohr’s theory of the
hydrogen atom. Using them prove that, for an electron revolving in

the nth orbit,

(a)  the radius of the orbit is proportional to n2, and

(b)  the total energy of the atom is proportional to [%j . 3
n

SECTION D

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

29. In a metallic conductor, an electron, moving due to thermal motion,
suffers collisions with the heavy fixed ions but after collision, it will
emerge out with the same speed but in random directions. If we consider
all the electrons, their average velocity will be zero. When an electric field
is applied, electrons move with an average velocity, known as drift
velocity (vy). The average time between successive collisions is known as
relaxation time (t). The magnitude of drift velocity per unit electric field

is called mobility (u).

An expression for current through the conductor can be obtained in terms
of drift velocity, number of electrons per unit volume (n), electronic
charge (— e), and the cross-sectional area (A) of the conductor. This
expression leacl§ to an expression between current density (3'\) and the
electric field (E ). Hence, an expression for resistivity (p) of a metal is
obtained. This expression helps us to understand increase in resistivity of
a metal with increase in its temperature, in terms of change in the

relaxation time (1) and change in the number density of electrons (n).
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(b)

#
Consider the contribution of the following two factors I and
IT in resistivity of a metal :
L Relaxation time of electrons
II. Number of electrons per unit volume
The resistivity of a metal increases with increase in its
temperature because : 1
(A) Idecreases and II increases.
(B) Iincreases and II is almost constant.
(C) BothI and II increase.
(D) Idecreases and II is almost constant.
OR
A steady current flows in a copper wire of non-uniform
cross-section. Consider the following three physical
quantities :
L. Electric field
II. Current density
III.  Drift speed
Then at the different points along the wire : 1
(A) II and III change, but I is constant.
(B) Iand II change, but III is constant.
(C) Iand III change, but II is constant.
(D) All I, II and III change.
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(iii)

(iv)

I 55/7/3

forser a1 Sifrer aTd TR 1-70 x 104 °C~1 & | Fshim ar & Wil & 8-5%
i gfg F % T ar & A § ferat afg 2t =nfe 2

(A 250°C
(B) 500°C
(C) 850°C
(D) 1000°C

TFETE 0-5 m 3 ST H1E &6 1-0 x 1077 m?2 T IS dR 2 V 3 Terelt
S0 G g B, ST AR | 1-5 A shl 9T YaTied sh| Wdl & | IR o gare shi
AR (Q 1 m~1 W) = :

(A 2-5x104
(B) 3:0x10°
(C) 375x108

(D) 50x107

fopelt el & A0fishA # TARIT THI 91 % 3 SRR ATeThi A 3R B T
formm AT | B o wFs STk Brsam, A i 7 8 | afe A 3R B & sorgi
ﬂﬁsﬁwm:uAaﬁmB%ﬁi—A 2

B

1
(A) 2

1
(B) 1
Cc 2
(D) 1
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(i1) The temperature coefficient of resistance of nichrome is

1-70 x 10~4 °C~1. In order to increase resistance of a nichrome wire

by 8:5%, the temperature of the wire should be increased by : 1
(A)  250°C

(B) 500°C

(C) 850°C

(D) 1000°C

(iii) A wire of length 0-5 m and cross-sectional area 1-0 x 10~/ m? is

connected to a battery of 2 V that maintains a current of 1'5 A in

it. The conductivity of the material of the wire (in Q! m™1) is : 1
(A)  2:5x104
(B) 3-0x10°

(C) 3:75x106
(D) 5-0x 107
(iv)  Consider two cylindrical conductors A and B, made of the same

metal connected in series to a battery. The length and the radius of

B are twice that of A. If up and pp are the mobility of electrons in A

and B respectively, then HA . 1
UB
1
A -
(A) 2
1
B -
(B) 1
<) 2
D 1
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30. & YT foRel YeRTiteh W Wiemw @y foRet Wieww ® oA AT €,
TGS T T T FS 9T I AT § 196 WAt & Sl 7, 3R F 9
O HTEAW § U lAd € ST € | I8 TG hivT 5ok qeged e hIol s 71
90° BIaT &, 3 faw T ATeAmt % et o o shifereh ivr (1,,) hed & | =7 shior ATEAT 2
% HTUe] UTETH 1 % STYSHI & el ST & |
forelt TSsm & YT o STUade B &1 O T-aUhetehl X STUad- |itgfad 2T ¢ |
foreft TSrsw o uarel o e o fTg s/ % Tuar o qe1 =aw fo=ier I s
UGl § Heer (SAsTeh) U fohaT ST wehaT 2 | forelt uaet fisw & foru, 218 deer aeam #i
T R0 T T 2 |
STSRTIT ok TS oh T AT ST=Iheishl & Yol Y o fow ot 9o € | s ig
forver 3t wTemt T oreh S aTey foRet TMiefer U o |TH T STTaT 2, dt SHeRT gfdfere
ST © | Ty 37 sifsres gl o sfter b1 wefer &1 ATl & A S Mefd 755
6T IhaT BISAT o UaT § TTed TR ST @haT & | T o &1 501 o 10, 36 Helel 31 ST
FTh T HRL A ST TR STTaT 2 |

(i) 5 fore foRdt ST Mt &iF & I8 (n = 1-5 3T I3kt BraT R) o @A
AR T o Reoret @ | Si8-S1 foreer efft-efft qv3 o w5 wid ook ST €, S STt
e :

(A) T ITEATI BraT &
(B) @ STl B &
(C)  U&w arafarer 3 R SmTedt B &
(D) & SATTEY ST fORT aTedfores Bt &

(i) AT 1-5 % i<l ¥ o TR IvATAT i T Bishe T 10 em & | 36 o4

% Tcoh Heleh ohl Tshdl (ISAT & ¢

(A) 10 cm (B) 15cm
(C) 20cm (D) 40 cm
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30. When light travels from an optically denser medium to an optically rarer
medium, at the interface it is partly reflected back into the same medium
and partly refracted to the second medium. The angle of incidence
corresponding to an angle of refraction 90° is called the critical angle (i,)
for the given pair of media. This angle is related to the refractive index of

medium 1 with respect to medium 2.

Refraction of light through a prism involves refraction at two plane
interfaces. A relation for the refractive index of the material of the prism
can be obtained in terms of the refracting angle of the prism and the
angle of minimum deviation. For a thin prism, this relation reduces to a
simple equation.

Laws of refraction are also valid for refraction of light at a spherical
interface. When an object is placed in front of a spherical surface
separating two media, its image is formed. A relation between object and
image distance, in terms of refractive indices of two media and the radius
of curvature of the spherical surface can be obtained. Using this relation

for two surfaces of a lens, ‘lens maker formula’ is obtained.

(1) An object is placed in front of a convex spherical glass surface
(n = 15 and radius of curvature R) at a distance of 4R from it. As

the object is moved slowly close to the surface, the image formed is: 1
(A) always real

(B) always virtual

(C) first real and then virtual

(D) first virtual and then real

(i1) A double-convex lens, made of glass of refractive index 1-5, has

focal length 10 cm. The radius of curvature of its each face, is : 1
(A) 10cm (B) 15cm
(C) 20cm (D) 40 cm
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H 8T deh TRERf 5o (e n) & 9l forelt ot sht aeft ot s oY sieel
feora 2 1 9fe 59 % I3 o 30 JareR &, forad s @1 e fta g 2,

R .

ﬁWR%,a[ﬁj%.
(A) !

nZ_-1
(B) 4n%-1
©) 1

n2+1
(D) nZ 41
(@) 3T HIT 60° % TRt 5T 6 Fordll weTeh TT s FHIR THRT I

)

YA L T 8 | = forerer HioT 30° TTIT T & | TS5 o waref o
I @ :

A 13 (B) 14
C 15 (D) 16
AT

IS i (n = 1-52) & o9 T yad TS50 W 3vaT o & foret
SRR ST ToRToT % T e for=rer &ior Dy, @ | 3fe a8 firsw shrse
il ! T Fo fhef=e il (n = 162) T ST &1, A =AaH farae
I ;

(A) 4% =z S (B) 4% ¥ @
©) 19% ¥ Samn (D) 19% ¥¢ SIa
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#
A small bulb is placed at the bottom of a tank containing a
transparent liquid (refractive index n) to a depth H. The radius of
the circular area of the surface of liquid, through which light from
the bulb can emerge out, is R. Then (%) is : 1
1
(A)
n?-1
(B) yn%-1
1
©)
n?+1
(D) nZ+1
(a) A parallel beam of light is incident on a face of a prism with
refracting angle 60°. The angle of minimum deviation is
found to be 30°. The refractive index of the material of the
prism is close to : 1
A 13 (B) 14
C) 15 (D) 16
OR
(b)  The angle of minimum deviation for a ray of light incident on
a thin prism, made of crown glass (n = 1:52) is Dj,. If the
prism was made of dense flint glass (n = 1:62) instead of
crown glass, the angle of minimum deviation will : 1
(A)  decrease by 4% (B) increase by 4%
(C) decrease by 19% (D) increase by 19%
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SECTION E

31. (a) (1) With the help of a labelled diagram, explain the principle of
working of a moving coil galvanometer. Write the purpose of

using (i) radial magnetic field, and (ii) soft iron core, in it.

(i1)  Define current sensitivity of a galvanometer. “Increasing the

current sensitivity may not necessarily increase the voltage

sensitivity.” Give reason. 5
OR
(b) @ D Write Ampere’s circuital law in mathematical form

and explain the terms used.

(II)  As the current carrying solenoid is made longer, the
magnetic field produced outside it approaches zero.

Why ?

(IIT) A flexible loop of irregular shape carrying current
when located in an external magnetic field, changes to

a circular shape. Give reason.

(i1) A galvanometer of resistance G is converted into a voltmeter
to measure up to V volts, by connecting a resistance R; in
series with the coil. If R; is replaced by Ry, then it can only
measure up to % volt. Find the value of the resistance Rg
(in terms of Ry and Ro) needed to convert it into a voltmeter

that can read up to 2 V. 5
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(i1)

(i1)
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32. (a) (1) Explain with the help of a labelled ray diagram the
formation of final image by an astronomical telescope at
infinity. Write the expression for its magnifying power.

(i1))  The total magnification produced by a compound microscope
is 20. The magnification produced by the eyepiece is 5. When
the microscope is focussed on a certain object, the distance
between the objective and eyepiece is observed to be 14 cm.
Calculate the focal lengths of the objective and the eyepiece.

(Given that the least distance of distinct vision = 25 em) 5

OR

b) @ Two coherent light waves, each of intensity I, superpose

each other and produce interference pattern on a screen.
Obtain the expression for the resultant intensity at a point
where the phase difference between the waves is ¢. Write its

maximum and minimum possible values.

(i1) In a single slit diffraction experiment, the aperture of the
slit is 3 mm and the separation between the slit and the
screen is 15 m. A monochromatic light of wavelength
600 nm is normally incident on the slit. Calculate the
distance of (I) first order minimum, and (II) second order

maximum, from the centre of the screen. 5

33. (a (1 A parallel plate capacitor with plate area A and plate
separation d has a capacitance Cj,. A slab of dielectric
constant K having area A and thickness (%) is inserted in
the capacitor, parallel to the plates. Find the new value of its

capacitance.
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(i1)

(i1)
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qUFA 2a B, F a0 2 | (D) foga & @ & argfewr qur (ID) 38t
faferaees Yan & ergfew forelt forg w, Sreeft fRge & = @ g
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(b)
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(i1)

(i)

(i1)

You are provided with a large number of 1 uF identical
capacitors and a power supply of 1200 V. The dielectric
medium used in each capacitor can withstand up to 200 V
only. Find the minimum number of capacitors and their
arrangement, required to build a capacitor system of

equivalent capacitance of 2 uF for use with this supply.

OR
An electric dipole of dipole moment p consists of point
charges q and — q, separated by 2a. Derive an expression for
electric potential in terms of its dipole moment at a point at
a distance x (>> a) from its centre and lying (I) along its axis,

and (II) along its bisector line.

An electric dipole of dipole moment
- A A

p = (081 + 06 j) 10729 Cm is placed in an electric field
- A

E =10x107 k X Calculate the magnitude of the torque

m
acting on it and the angle it makes with the x-axis, at this

instant.
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SUBJECT PHYSICS (042) (PAPER CODE 55/7/3)

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( 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.
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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 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:-

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.

0. 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.)

11. Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

BoOoo~Noa~WONE

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 : 55/7/3

Q.NO. | VALUE POINT/ EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION- A
1. (C) 30 uC 1 1
2. (C) holes and few electrons 1 1
3. [(©)20°C 1 1
4. (D) [I\/ILZT'ZAQ] 1 1
5. (C) same neutron number, but different atomic number. 1 1
6. | (B)0.2mV 1 1
7.1 (B) 3.20x10" Hz 1 1
8. (A) 1/200 s 1 1
9. (A) BA sin a 1 1
10. | (C)13.6eV 1 1
11. | (C) capacitive and inductive respectively 1 1
12. | (A) Both the potential barrier height and width of depletion layer 1 1
decrease.
13. | (B) Both Assertion(A) and Reason (R) are true but Reason(R) is not the 1 1
correct explanation of 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(Rr) is not the 1 1
correct explanation of Assertion(A).
16. | (C) Assertion(A) is true and Reason(R) is false. 1 1
SECTION- B
17.
Calculating current passing through battery 2
The given circuit forms a balanced Wheatstone bridge so no current flows
through 5Q resistor. Ya
~ 30x60
" 30+60 2
=20Q
| = v Y2
Re
6 3
“20 107 72 2
18.
Finding the intensity at a point on the screen 2
lo=1,+1,+21, |1, cos ¢ &
=1 +1+2lcos0°

Ya
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=21 +21 =4l
l=1,/4
Intensity at point P
I'=1+1+2lcosx/3
=3l
_3|0
4
Alternatively:
| = 1,cos’@/2
I=1,cos’z/6
_3|0
4

Yo

Y2

Yo

Yo

19.

Defining distance of closest approach Yo
Deriving the expression for distance of closest

approach 1Y%

The distance between the o particle and the target nucleus when whole
kinetic energy of an a particle gets converted into potential energy.

Alternatively:
It is the distance from the nucleus at which alpha particle stops

momentarily and then begins to retrace its path.

At distance of closest approach
K=U
(2e)(Ze)
47s,d
2
e 2Ze
4re, K

Yo

Yo

20.

(a) | Deducing for
(a)Size 1
(b)Location of the image produced by convex mirror 1

Let, u=nf
From the Mirror formula,
1+1_1

<k <

Yo

Page 4 of 17




u n+l
m is always positive & less than 1.
Note: Award full credit if correctly concluded by any other method.

OR

(b) Finding the nature & focal length of lens 1%
Stating answer for changing thickness Yo

Nature: Convex
Yes

Y2

Y2

Y2

Y2

Y2

Y2
Yo

21.

Drawing Energy band diagram of

n type semiconductor Yo

p type semiconductor Ya
Showing donor/acceptor energy level YotYs

Eleciron energy

=
20.01 - 0.05 eV

(a) T=0K
(b] T= 0K

1+1
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SECTION-C

22.
Explaining the formation of
depletion layer and potential barrier 1+1
Feature of junction diode for its use as rectifier 1
When an electron diffuses from n-side to p-side, it leaves behind an
ionized donor on n side.
Similarly when a hole diffuses from p-side to n-side, it leaves behind an
ionized acceptor on p side.
This space charge region consisting of immobile ions on either side of the
junction is known as depletion layer. 1
As diffusion process continues width of depletion layer increases and
consequently strength of electric field increases across the junction and
thus the drift current.
The potential that prevents the movement of electron from n region into p 1
region is called potential barrier.
+— Electron diffusion
Electron drifl —
6088
LS
> SoBE n
CELL
coee
?%J)t*p]:‘.lirm region
Hole diffusion —s
£—— Hole drili
Note : Award 1 mark if formation of depletion layer is shown with
the help of above diagram.
Diode allows current to pass only when it is forward biased as resistance 1
is small whereas in reverse bias resistance is very large.
Alternatively: Diode is unidirectional.
23. Calculating
(@) Net outward flux through the cylinder 2
(b) Net charge inside the cylinder 1
¢ =E.AS

=100().AS ()
=100x7(2x10°%)’
=47x107 Nm?/C
¢, =100(1).A8 (i)
=100x7(2x10°%)
=47x102Nm?/C

Yo

Ya
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¢total =¢L +¢R
=87x107% Nm?/C

Y2

Y2

=25.12x10"7 Nm?*/C 1,
Charge q=¢&,d,.
=25.12x107x8.85x10™"
-11 )
=0.22x10"C
24. Reason for
(@) Independence of maximum Kinetic energy of photoelectrons
& intensity of incident radiation 1
(b) Increase in photoelectric current with increase in intensity
of incident radiation 1
(c) Linear variation in stopping potential with frequency of
incident radiation 1
(a) With the variation in the intensity of incident radiations, there is a
change in the number of photons not on the energies of the photons so the 1
maximum Kinetic energy of photoelectrons remains same.
(b)With the increase in intensity of incident radiation number of photons 1
increases as a result photoelectric current increase.
(c) With the increase in frequency of incident radiation , the maximum
kinetic energy of photoelectrons increases. Hence higher value of 1
stopping potential (retarding potential) is required.
|
povct| I
III-'“J g A / /
= Metal B
0 Frequency of incident radiation  [v]—*
Alternatively:
K. =€V, =hv-hv,
25.

(@)

(i)Writing Biot-Savart’s Law in vector form
(i)Finding magnitude & direction of net magnetic field
at centre of two current carrying coils

1

2
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Direction of net magnetic field is 30° with direction of B,/ 60° with the
direction of B;.
OR

(b) Writing the expression for magnetic moment &
showing its direction 1
Proving no net force 1

Toraue (;\ = mxR

(i) m=I1A

(i) E=F,=IbB F =ForceonAB into the plane
F, =Forceon CD out of the plane

Y2

Y2

Y2

Y2

Y2

Yo

Yo
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Since forces are equal & opposite so net force =0
Both of them form a couple and magnitude of torque acting on the coil is

.'.'c:FllsinGJerlsinG
2 2
=1bBlsin6
=1ABIsing
=m Bsin6
T=mxB
Alternatively:

5
>
>

v

|

v 1§

'
T
: F Al
I
i
)

J
\
\
4
v

v

v

|
1

'Y
gl

Y
If the plane of the current carrying coil makes an angle « with the
magnetic field

F,, = —F,_ (cancel each other)

Force on the arm DC is into the plane of the paper

|Fpc| = IbB

Force on the arm AB is out of the plane of the paper.

|F,5| = IbB

Since forces are equal & opposite so net force =0

Both of them form a couple and magnitude of torque acting on the coil is

t=either force xperpendicular distance between the two forces.
7 =IbBxasin®

Yo

Y2

Y2

Yo

Ya
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7 =IbBxlsinB

Y2

Y2

26.

Naming the electromagnetic radiation & writing
their frequency range 3

(a) Name: X- rays
Frequency Range: 10*° - 10%° Hz

(b) Name: Infra-red radiation
Frequency Range: 10— 10" Hz

(c) Name: Radio waves
Frequency Range: 10° — 10° Hz

Y2
Yo

Yo
Y2

Y2
Yo

27.

(@) Identifying element X and writing expression for
reactance 1
(b) Plotting a graph to show variation of reactance with
frequency 1
(c) Plotting variation of voltage & current with time 1

(@) Inductor
X, =2=nfL
(b) X

(©)

l‘\///ﬂ/m "

Y2
Yo

28.

Writing the mathematical form of postulates of Bohr’s

Theory 1Y%
Proving,
(a) radius of the orbit is proportional to n’ 1

(b)Total energy of the atom is proportional to 1/n*> %
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Mathematical form of postulates of Bohr’s Theory
. -13.6
()E,=———¢eV
n
Alternatively : Electron revolve in stable orbits with definite energy
called stationary orbits.

(i) L:mvr:n—h
21
(i) hv=E-E,
mv?  Ze?
(a) = 1)
mvr:n—h ----- 2
2n

Solving (1) & (2)
r:nz( h j Are, @

Y2

Y2

Y2

Y2

Yo

Z l’l’le2
- e2
Since energy in the orbit E, =
8me, v
: - me*
Usingeq (3) E, :m Y,
1
or E, OCF
SECTION-D
29. | (i) (a) (D) I decreases and Il is almost constant 1
OR
(b) (D) All 1, 11 and 111 change
(i) (B) 500°C 1
(iii) (C) 3.75x10° 1
(iv) (D)1
30. | (i) (C) First real and then virtual 1
(i) (A) 10cm 1
(i) (A) 1//n?-1 1
(iv) (a) (B) 1.4 1
OR
(b) (D) increase by 19%
SECTION- E
31. @ | (0 Labelled diagram 1
Working principle of moving coil galvanometer 1
Use of (i) Radial magnetic field Yo
(i) Soft iron core Ya
(ii) Defining current sensitivity 1
Reason 1
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Scale

Pointer —s Permanent magnet

Soft-iron
core

\
Uniform radial
magnetic field

Principle:A current carrying coil placed in uniform magnetic field
experiences a torque.

(1) Radial magnetic field makes the scale linear
Alternatively: Radial magnetic field provides maximum Torque.

(if) Use of soft iron core is to increase the strength of magnetic field/
increase sensitivity of the galvanometer.

(i) Current sensitivity is defined as deflection per unit current.

Alternatively:
| @ _NAB
1k
Voltage sensitivity V5=9= NAB| T _[(NAB) T
\% k )V k /R

Increase in number of turns, increases the current sensitivity and
resistance of the galvanometer in the same proportion of current
sensitivity therefore Voltage sensitivity remains unchanged.

OR

(b) (1) (I) Writing Ampere circuital law & explaining the terms. 1
(1) Reason for magnetic field outside long solenoid

approaching zero 1
(111) Reason for irregular shaped loop changing to circular

loop in uniform magnetic field 1
(i) Finding the value of Resistance R3 2

Y2

Yo

Yo

Y2
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M) PBdi=pl, 7
le= Total current through the surface
B= Magnetic field 1,
dl = length of small element
(11) As length of solenoid increases, it appears like a long cylindrical 1
metal sheet so field outside approaches zero.
(111) For a given perimeter, a circle encloses greater area than any other 1
shape, which maximizes the flux.
(ii) RI:X-G :>X:R1+G ----- (1) Y2
Ig IQ
\ \
R,=—-G =>—=R,+G - 2
) 21, @ 7
Solving (1) & (2)
G=R,-2R, A
R,=2V6 ©
Ig
Solving using eq (1) & (3) v,
R,=3R,-2R,
32.
@) (i) Drawing labeled Diagram 1%
Explanation Ya
Writing expression of Magnifying power 1
(i) Calculating the focal length of objective & eye
piece 2
—__ Objective |t a—— Eveplece
TR e
] ™
- o B [E | . ~
T = _;.-_*___ *ji [ ¥ ..',.3'1 L ) .'% 1]/2
(Note: Deduct ¥ mark, for not showing arrows with the rays)
Light from distant object enters the objective lens & forms a real image
A’B atf,.
This image A’B’ acts as an object for eye piece and eye piece forms a Ys
magnified image at infinity.
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Magnifying Power = 1%
(i) Image is formed at least distance of distinct vision
20=m xm,
20
mO ==
5

m, :1+2
f

4

OR

Y2

Yo

Yo

Yo

(b)

(i) Obtaining the expression for resultant intensity of
interference pattern

Writing maximum & minimum values of resultant
intensity

(i) Calculating the distance of

() First order minimum

(11) Second order maximum from centre of screen

(i) y,=acosat
Yy, =acos (at+¢)
According to Principle of Superposition
y=%+Y,
=a[cos wt+cos (wt +¢)]

Yo

Yo
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=2a cos% cos (wt +%)

y:Acos(a)t+%)

_ ¢
where, A—2acosé
| =kA?

I =k(4a2 cosz%)
|=4|0cosz%

Alternatively: If student writes

=1+ Il+2\/Ecos¢ (award one mark)
Maximum value |1 =41,

Minimum value 1=0

(i) (1) Position of first order minimum
nAD
y=——
a
_AD
a
B 600x107°x1.5
3x10°®
(1) Position of second order maximum
AD

yn=(2n+l)z

Yi

=3x10"m

=2 Y=

_ 5x 600x107°x1.5
2x3x107°

=7.5x10"m

Y2

Y2

Yo
Yo

Y2

Yo

Y2

Y2

33.

(@) (i) Finding the new value of capacitance
(i) Finding the number of capacitor

. €A
i) C =2
() C, d
€A

(d-t)+ Ii

=%

C=

Ya

Ya

1
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C=
i diad
d- = |+ S
4) 4K 4 4K
4K
=C
° (3K+1)

Alternatively: When dielectric is inserted, the electric field between the
plates is E= Eo/K
The potential difference will be

e e
(25

e
4 4K
V=VO[3K+1]
4K
SN RIS
vV (3K+1)V,

c=c [_4K
o\ 3K+1

(i) Each capacitance can withstand 200V
No. of capacitors in each row = @:6
Net capacitance of each row= 1/6 pF
Number of rows = n

Co=C+Co+______ +C,
Ce :l+l+ ————— n
6 6
o N
6
s.n=12
Total no. of capacitors in the arrangement = 6 x 12
=72
OR
(b) (i) Deriving the expression of electric potential
due to dipole
I. along its axis 1%
I1. along its bisector line 1Y%
(ii) Calculating the torque 2

Yo

Y2

Yo

Y2

Y2

Y2
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I. Along its axis

s

r

I
=~
o)
Il

_kp
X2
I1. Along the bisector line

Vf:L

’XZ + a.2

X>>a

V, =

g

X2+ a? ;
V=V +V, -4, a

'kq ']

=0 A

(ii) 7= pxE
=(0.81+0.6 j)x10 x(1x107) k
:[03(—j)+05f]x1042

r=[ (0.8)2+(o.6)2}<10—22

=10 Nm

067

0.5
tanag=—
6 N

0%
a:tanl(gj )

a =53

Yo

Yo

Y2

Y2

Y2

Y2

Yo

Y2

Y2

Y2
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