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All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions. cbseboardonline.com '

You may use the following values of physical constants wherever
necessary : ' '

c=3x 1_08 m/s
h = 6:63 x 104 Js
e=16x 10__19 C
g = 41 X 107 TmA™?
gy = 8854 x 1072 C2N'm™

1.
4ne,

=9x10° N m2 2

~ Mass of electron (m,) = 9-1 1073 kg

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1-673 x :10'2'F kg
02"3

Avogadro’s number = 6:023 x 10 per gram mole

Boltzmann constant = 1-38 X 1072 JK-1

3 P.T.O.
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Which mode of propagation is used by short wave broadcast services ?

et o % =W it d@lE g ®is Wi it s & e et @
I Bl ® | e o waf A § § feweht s st wia e
st g 2 |

Four nuclei of an eIem.ent undergo fusion to form a heavier nucleus, with

release of energy. Which of the two — the parent or the daughter
nucleus — would have higher binding energy per nucleon ?

(a) ST FEH, Tl (b)ﬁamﬁmﬁmaﬁmﬁﬁmmﬁm
% 7 feifay | _

Name the electromagnetic radiations used for (a) water purification, and
(b) eye surgery. cbseboardonline.com '
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Draw graphs _showmg variation of photoelectric current with applied

voltage for two incident radiations of equal frequency and different
intensities. Mark the graph for the radiation of higher intensity.

FoT= el W T U Wi it Uk soaee Rl weheme gredhi &,
% T % TFeEd ST 2, § 7AW R | §H ¥ RiA-E 39 ogh W
i uy H TIfd T ?

A proton and an electron travelling along parallel paths enter a region of
uniform magnetic field, acting perpendicular to their paths. Which of
them will move in a circular path with higher frequency ?

i
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6 15 Vﬁwﬁﬁ%ﬁ%aﬁwmmmﬁwﬁﬁw%m
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Fieed 7 HIfT | 2
A carrier wave of peak voltage 15 V is used to transmit a message signal.
Find the peak voltage of the modulating signal in order to have a
modulation index of 60%.

7. AR 412:5 nm a1 g A9 fRw u angent W emufad g @, a‘rrﬁm:ﬁ

uTq Yehre1-fergpe] St qEiet S = 2 2
g1q HR-%EH (eV)
Na 1-92
K 2:156
Ca 3-20
Mo 4-17

If light of wavelength 412-5 nm is incident on each of the metals given
below, which ones will show photoelectric emission and why ?

Metal | Work Function (eV)
Na 1-92
K 2-15
Ca 3:20
Mo 417

8. oM@ # quiv gEn el =i Jfliy 1 HIE TH 10V 1 84d 38 Q
=i wfeie 3fit 200 V Red-arges o (emf) Y forelt d & R @ Ol A

gaifsa 8 | 9iwy 8§ g w1 /@ 3 i | 2
10V
I
— NN
200 V 38 Q
YA
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forelt o1 % Rrga-ares s (emf) Pufw ¥ Ry R swaen § g
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A 10 V cell of negligible internal resistance is connected in parallel across
a battery of emf 200 V and internal resistance 38  as shown in the
ﬁgure. Find the value of current in the circuit.

10V

OR

i

\__/Ih a potentiometer arrangement for determining the emf of a cell, the

balance point of the cell in open circuit is 350 cm. When a resistance of
9 Q is used in the external circuit of the cell, the balance point shifts to
300 cm. Determine the internal resistance of the cell.

(a)  7aCeh Ul ol UTE: ST Ul 991 gl S1al @ ? T9se hiforg |
(b)  “feryq-greehi 0T Ha g8 LA & §9 HUA § T R GEIA B ?
(a) Why are infra-red waves often called heat waves ? Explain.

(b) What do you understand by the statement, “Electromagnetic
waves transport momentum” ?

2 T weal P 3fit Q % wfedel =7 oW 1: 2 8 | ¥ Sofisem # foreht St %
i & ganfoa € | 39 wedl § vifvs &9 1 3T H{A hii |

Two electric bulbs P and Q have their resistances in the ratio of 1 : 2.
They are connected in series across a battery. Find the ratio of the power
dissipation in these bulbs.
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SECTION C
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Draw the typical input and output characteristics of an n-p-n transistor
in CE configuration. Show how these characteristics can be used to
determine (a) the input resistance (r;), and (b) current amplification

factor (B).

12, (a) W TE A p-n WY SEIS H ST w0 TG g i fowe A
ahafia Fw =Ed 2 | 36% g 3TN foRT 9 aTet aiter w1 iR
qfiqey s diten ot sueht franfafy it samen Fife |

(b) NAND e % iy geaa @meft 3R gftwe sdies samsy | 3

(a) A student wants to use two p-n junction diodes to convert
alternating current into direct current. Draw the labelled circuit
diagram she would use and explain how it works.

(b)  Give the truth table and circuit symbol for NAND gate.

13, (@) WU S e (BE/A) R GEmE e A % " WH #
Iw W gy AR fvet ot mfih werm A ik &
- = K | -

b) Rt Wi woeenfis (RetfRea smedcm) & srdemy 10 99
2 | TR afkaar 3-125% e A § fehan @ s ? 3

(a) Explain the processes of nuclear fission and nuclear fusion by
using the plot of binding energy per nucleon (BE/A) versus the
mass number A,

(b) A radioactive isotope has a half-life of 10 vears. How long will it
take for the activity to reduce to 3:125% ? . cbseboardonline.com

4, @ @ oE i ¥ e Rl % wigen B o % AR

hIUT SqT3T |

(b) U T HE yeq fope (=afy @ha), HIE atew aUl SR HiE HRAH
Hightd awn guisy | 3

(a) @Give three reasons why modulation of a message signal is
necessary for long distance transmission.

(b)  Show graphically an audio signal, a carrier wave and an amplitude
modulated wave.

55/3 7 P.T.O.
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(a)

(b)

__{a)

. (b)

(a)

(b)

(a)

(b)

I o A § safaeRtor S g8 o adaw il #§ & fhd e # wle @
% o1 91, arfs o TN A e i dfigdl "e W 50% @ W,
a1 39 Al Y & Sl Y srfirran ot =paw disareit w1 s
T shIf |
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SR <ht fohati <6 Jaur <) eTden wed § 2

If one of two identical slits producing interference in Young’s
experiment is covered with glass, so that the light intensity
passing through it is reduced to 50%, find the ratio of the

maximum and minimum intensity of the fringe in the interference

~ pattern.

What kind of fringes do you expect to observe if white light is used

instead of monochromatic light ?

FEgiom T & TRl el i g % fog IR % iferdia @ sgE
FIRT | 2 st 6 TRewegar fra TR 37 w0 & g ) saren
Hdt g 2 |

HEH 4 e sraean ®§ #i3 gEgon T Rt Wil B sty
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A TR |

State Bohr’s postulate to define stable orbits in hydrogen atom.
How does de Broglie’s hypothesis explain the stability of these
orbits ?

A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n = 4 level. Estimate the frequency of the

photon.
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B —C
(a) Shi;}w using a proper diagram how unpolarised light can be lineaﬂy
polarised by reflection from a transparent glass surface.

(b) The figure shows a ray of light falling normally on the face AB of

an equilateral glass prism having refractive index %, placed in

 water of réfractive index % Will this ray suffer total internal

reflection on striking the face AC ? Justify your answer.

5513 9 : P.T.O.
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AR R A AR AR R AR
A symmetric biconvex lens of radius of curvature R and made of glass of
refractive index 1'5, is piaced on a layer of liquid placed on top of a plane
mirror as shown in the figure. An optical needle with its tip on the
principal axis of the lens is moved along the axis until its real, inverted
image coincides with the needle itself. The distance of the needle from the
lens is measured to be x. On removing the liquid layef and repeating the
experiment, the distance is found to be y. Obtain the expression for the

refractive index of the liquid in terms of x and y. cbseboardonline.com
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(a)  An iron ring of relative permeability p, has windings of insulated
copper wire of n turns per metre. When the current in the
windings is I, find the expression for the magnetic field in the ring.

(b)  The susceptibility of a magnetic material is 0-9853. Identify the
type of magnetic material. Draw the modification of the field
pattern on keeping a piece of this material in a uniform magnetic
field.

200 6 J/T e At N HIE I FF 044 T % e oheEE aTEr g

B 9 ¥ 60° W TRad & | Ul FIRE (a) gIF F greshE IO
() g 8 % ey, (i) g &m % fauda @ifga w3 F fo,
grs @ gaM § e o o, qu (b) TR (i) H sfeR ferfemm
(arfirfrme) & g W ae-amgof | 3
A bar magnet of magnetic moment 6 J/T is aligned at 60° with a uniform
external magnetic field of 0-44 T. Calculate (a) the work done in turning
the magnet to align its magnetic moment (i) normal to the magnetic field,
(ii) opposite to the magnetic field, and (b) the torque on the magnet in the
final orientation in case (ii).

21 (a) fre wifcgs am 1 Sreemar g & ufemr difSe | gHe SI AT
“ ferfm |
(b) Treh wrer § ger golaeiEl 1 ANRET W1 I Hh T T
3 famify wre & el § ar it G % AU o oo Hif |
m;waﬁaﬂtwﬁgﬁ-@ﬁEaﬁﬁﬂﬁﬂmﬁWI 3

(a)  Define the term ‘conductivity’ of a metallic wire. Write its SI unit.

(b)  Using the concept of free electrons in a conductor, derive the
expression for the conductivity of a wire in terms of number
density and relaxation time. Hence obtain the relation between
current density and the applied electric field E.

55/3 11 P.T.O.
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Four point charges Q, q, Q and q are placed at the corners of a square of
side ‘a’ as shown in the figure. :

Q q

Find the
(a) resultant electric force on a charge Q, and

(b)  potential energy of this system.

OR

(a)  Three point charges q, — 4q and 2q are placed at the vertices of an
equilateral triangle ABC of side 7' as shown in the figure. Obtain
the expression for the magnitude of the resultant electric force
acting on the charge q.

r
Ty
Jf

(b)  Find out the amount of the work done to separate the charges at
infinite distance.

13 P.T.O.
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SECTION D

e % frme % e Rrenfdel 1 A o & fog w@ @ @9 200 km
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(b) Torelt Serewwr < gerar @ =atEE Sifsm for fose g i smen yoadf
URT % F9 H ol gEl q6 el o J90 H Wik bl w e TR we
A R |

(¢ har 3R forerek HEew I g weiid & geal o 3g@ I |

\)ﬂéteachers of Geeta’s school took the students on a study trip to a

power generating station, located nearly 200 km away from the city. The
teacher explained that electrical energy is transmitted over such a long
distance to their city, in the form of alternating current (ac) raised to a
high voltage. At the receiving end in the city, the voltage is reduced to
operate the devices. As a result, the power loss is reduced. Geeta listened
to the teacher and asked questions about how the ac is converted to a
higher or lower voltage.

(a) Name the device used to change the alternating voltage to a higher

or lower value. State one cause for power dissipation in this device.

(b)  Explain with an example, how power loss is reduced if the energy
is transmitted over long distances as an alternating current rather

than a direct current. . cbseboardonline.com

(e)  Write two values each shown by the teachers and Geeta.

14
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Fgar
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o yaiEa g/ I = IUsm(mt+ J% |

(a) Ffhr X Wi wganie 3R saeh gfterg & foe sgees forflag |
(b) X%%Qwa?ﬁam{ac}%@%ﬁm%waaﬁwaﬁtm%

oo = zwf % forg 7 wifmy | |
()  JoATEdl 9N (ac) 1 AGRT % @y Jhe X & gfdama § g yer =
B 230 g 39 T ) gwiEw |
@ g X% e wer e Eifu | | 5

ta)”  State the principle of an ac generator and explain its working with
the help of a labelled diagram. Obtain the expression for the emf
induced in a coil having N turns each of cross-sectional area A
rotating with a constant angular speed ‘@’ in a magnetic field B
directed perpendicular to the axis of rotation.

_(b%f . An aeroplane is flying horizontally from west to east with a
velocity of 900 km/hour. Calculate the potential difference
developed between the ends of its wings having a span of 20 m.
The horizontal component of the Earth’s magnetic field is
5x 10~4 T and the angle of dip is 30°.

OR
55/3 15 P.T.O.
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A device X is connected across an ac source of voltage V = V sin wt. The

current through X is given.as I = Iy sin [mt + g} .

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(a)

(b)

(c)

Identify the device X and write the expression for its reactance.

‘Draw graphs showing variation of voltage and current with time

over one cycle of ac, for X.

How does the reactance of the device X vary with frequency of the
ac ? Show this variation graphically. cbseboardonline.com

Draw the phasor diagram for the device X.

el srarr i g R fara o e, Sz Rt i
1 g9iA % T foRror e difem | |

ador gz s B ai Yaeh s % fe wwe fafag |

T gEieh st g § TEdl gy o o1 @l ol e FiR |

areran

iy ) qRr AR | B Riga S T S0k gHAE T8 W

W%ﬁaﬁwwﬁﬁﬂm

w%ﬁﬁaﬁﬁmﬁ%ﬂ@mwﬁu@mﬁgﬁﬁw

2| ¥ fyade e F g o diwd W IEE F ywE w2

e Hifs |

:ﬂiﬂf&?&ﬁ?ﬁwa‘mﬂmgm%wﬁﬁém( ) JATHR e
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ST HIfSU, THT R | |
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(a)

(b)

(e

(a)

Draw a ray diagram to show image formation when the concave
mirror produces a real, inverted and magnified image of the object.

Obtain the mirror formula and write the expression for the linear
magnification. '

Explain two advantages of a réﬂecting telescope over a 'refracting
telescope.

OR

Define a wavefront. Using Huygens’ principle, verify the laws of

‘reflection at a plane surface.

In a single slit diffraction experiment, the width of the slit is made
double the original width. How does this affect the size and

intensity of the central diffraction band ? Explain.

When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the obstacle.
Explain why.

| o e 1 wfome G | o 7R wfew ofir @ srerEn st 2

ARG H T AFHR FXE farg amad q Y91 d & Forelt ol & e &
FR G d/2 T @ 7 | ew & FEm F 3wim e 3@ i | e
et forgq e & fou =uoes e hifs |

| *; //
[
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b

(a)

(b)

(c)

(a)

o9 A 79 famg omiw ) 38 A F g @ @ g WA T o
ST ] AT FW S, ﬁwﬁq%ﬁmmmmm
B |

=T
m%ﬁwaﬂmﬁmwmwx C/m 6 fdt deft veramm
aﬁ%mm@%wﬁgqémm%%gmwﬁﬁm

mwﬁmﬁr%maE%ﬁwaﬁwﬁ%mm
it |

AT G 1y W g T (rg > ry) FET q A A TH A Bea o v T

i |

Define electric flux. Is it a scalar or a vector quantity ?

A point chérge qis ata distance of d/2 directly above the centre of
a square of side d, as shown in the figure. Use Gauss’ law to obtain

the expression for the electric flux through the square.

18
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(b)  If the point charge is now moved to a distance ‘d’ from the centre of
the square and the side of the square is doubled, explain how the

electric flux will be affected.

OR

' —
(aJ/ Use Gauss’ law to derive the expression for the electric field ( E)
due to a straight uniformly charged infinite line of charge density

A C/m.

/
(b’ Draw a graph to show the variation of E with perpendicular

S

distance r from the line of charge.

{;c'}". Find the work done in bringing a charge q from perpendicular

distance rytory (rg >ry).
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