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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.

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

¢ =3x10% m/s

h =663 x 10734 Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2N T m™

1
4n80

=9x10° Nm?2(C2

Mass of electron (m_) = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

THTIR 920} W TGHH Teh e 3R T S fohel THEmT Jraehid &9, S
$h Tl ok TS hINT &, H YO hd & | 39 ° HIF-A1 3= AGM h
i 9 H A BT 2

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 ?

(a) 91 IMeH, TAT (b) 4= Ted-Tafehedt § ITAM BH aTet foregq-graehi™ faferton
% M faRau |

Name the electromagnetic radiations used for (a) water purification, and
(b) eye surgery.

T AGRT AR fafve disrarsdi < g1 Amafad afehtn o e ST dicedl
Y y-foeq g/ % foRRu F @ 9 e @i | I g %
fafertor & foTT T w1 3ifeRd <hINT |

Draw graphs showing 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.

foret a@ & AR ATiies TR Bt hIiE AR T1YH aFd & EH Soil
I BT § | Sk e Fafd iRl § A ekl sva ot ufd gfeeeria
feres gt 2

Four nuclei of an element 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 ?

T T TEROT a1 gRI TR0 (FX0T) 61 HiA-E faur Js 6t St 7 2

Which mode of propagation is used by short wave broadcast services ?

1



Qus
SECTION B
6. < fora soelt P 3t Q % vl 1 o/gumd 1: 2 2 | A Sofisem & foreft St &
ot & i € | 39 Sodi | Wk &9 ST 31U I1d Shiftag | 2
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.

7. @ H gWIT ER VLT =aiieh Ufalg 1 Sig Th 10 V 1 §d 38 Q
=i Ifeie 31X 200 V fo=[q-aTes o (emf) 1 forelt sedt & fdi & qred #

AT 2 | 9ROy § 9T 1 WH F1d iy | 2
10V
I
I o
200 V
Frorat

foret ot & fagq-ates 9@ (emf) FaRwr & forg grefRrie =Eeen & g
qige § 8 1 Gged (975 350 cm W & | 19 9 o &Te GRud H 9 Q H Th
Thiie S FRAT ST @, T |ged o5 300 cm T EAMTANG &1 a1 & | 6
1 SN TRY Fd HINT | 2

A 10V cell of negligible internal resistance is connected in parallel across
a battery of emf 200 V and internal resistance 38 Q as shown in the
figure. Find the value of current in the circuit.

10V

55/1 5 P.T.O.



In 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.

8. (a) 3TA%H AU ol Y: FOAT TUI A1 gl ST @ ? TIE HIT |
(b)  “ToRIq-graehid TG TAT Igd il & 59 HAT § Y FT THAA & ?

(a)  Why are infra-red waves often called heat waves ? Explain.

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

9. 9 412-5 nm T 1 Tehrer A= few ¢ Grgt W Al g &, O wiA-H
T JehTeI-forgd Seasiq genaf) K =i 2

a1q HRI-B (eV)
Na 1-92
K 2:15
Ca 3-20
Mo 417

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 4-17

10. 15 V TIGR dicedt i forelt arge a0 1 3TarT fopelt we famat o T o fofg
TR T B | 60% WG HAhish T hid o [olC Higash f&Ha i fren
Jieed F1d HIT |

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%.

55/1 6
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SECTION C

11. =R o5 3T6™ Q, q, Q 3R q Y ‘@’ % TRl a1 o HHI W A@ H Y

HFER feord & |
Q q
9 a Q
a i
(a)  AAY Q W IRumHt fofga A, qe
(b) 38 fer i fefas St | 3
AT

(a) aﬁqﬁgaﬂéﬂq,—maﬁxzqw‘z’%mﬁwmc%sﬂﬁm
M@ | TUT SFATER EIq & | 3TMe™ q W HRiRa giomdt faga o
TTATT o foTU eteh WTod Shifeg |

A
q

2q
B C
< l >

_4q

(b) AT ol = G dh Y&H HiA o 1C fhT S Tt Rl 1 w1 1
Eﬁliﬁiq | 3
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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.

2q

N
o~
v

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

infinite distance.



12. (a) Torelt oifcaes AR sl STctehar qg i 9T GifWT | 381 SI W
fafey |
(b) TorEl =TT H A SoiggHl i SATURCUHT T ITAMT Hlch T&AT Tcd
3R fasnfa e & uei # ar Y =Tetshar & folu =it e Hifr |
3T G T IR ATITH foeq-&F E o &9 T I Hife, | 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.

13. 6 J/T Jrachid ITE] 1 s B Fraeh 044 T < The THEAT aTRI Fraehia
7 ¥ 60° W Gfagd B | Ui ST (a) T & Frachia el i
(i) greehia & & AfeTreed, (i) Tra & % fawiad @ifga = & o,
Traeh i PAE W fRE M %, 991 (b) SR (i) H Ao fenfomma
(erfufa—ma) & greeh RS- | 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,
(i1) opposite to the magnetic field, and (b) the torque on the magnet in the
final orientation in case (ii).

14. (a) <R % U Jod Fygehl AUfeTs Jraehsfictdl p, 8, W n @ue fq Hiex
i fagq-Uel afd & a6 U & | 919 U § 1 910 JaTfed sl 8,
ql I | FEIh & o oI 51 F1d hIfTT |

(b)  Torelt graehi wqred 1 grashia wafd 0-9853 & | greshi qeref w1 YR
g | Tohell ThEHH Freehi & § 39 qgd o gohg Wl W@H W
&F-9ed H g4 9Tl TUT= ki 3Rgd i | 3

(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.

55/1 9 P.T.O.
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(a)

(b)

(a)

(b)

Sfed @ 1 AN Heh g quisy foh forel amesft i % s @
T gRI 3Tgfad Sehret i fohd TepR Waeha: gfara forem ST wiehar 2 |

%Wﬁ%wﬁﬁ%%aﬁﬁ%ﬁa%%ﬁmﬁw%

%ok AB W IS b forur faagEm sifYrersaq omaad st @ |
% AC € ThUH T T I Tohtor U = eh qaafad gift 2 379 I
! gfec ST |

A

Show using a proper diagram how unpolarised light can be linearly

polarised by reflection from a transparent glass surface.

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 refractive index % Will this ray suffer total internal

reflection on striking the face AC ? Justify your answer.

10
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(a) I AN ¥ AR L] B8 o1 Hoaw (il § @ fopefl o 1 = €
< oI Smu, aifeh 388 A aTel YehTn <t <fiardT =e s 50% 1§ S,
al 59 AfqRta 9e § fhail i Afemhan iR —[ad dfierarsti sl Tum
A <hITT |
(b)  Ife Thaufl YhIT o LA W Jad YIS <1 IGFNT R w9, df 319 fohm
TR 61 fhSTT o Jaror <ht e Hd | 2 3

(a) 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.

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

instead of monochromatic light ?

IYETH 1-5 % hid U &1 Ishdl T35IT R T hIs FHMET ITTadt o FRETaR
foreht Twae guur & 3 W fEd g <l Fag W @M 8 | IS ThIRh g AT
ik W1 3H O % GEA W W WA gU, & T A ardforeh, 3o Hfdfors o
HOT B T T Al 8 | 8 | g 1 AIUd g4 x B | 59 I T8 Bl &
S SN ol o0 WAE G y I8 St @ | x 3R y % 9al H 5d o ITuadeh
& fou =i uTed hif | 3

1
AV VLV LVUVVVAVV VNV VA
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A symmetric biconvex lens of radius of curvature R and made of glass of
refractive index 1-5, is placed 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 layer 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.

1
AV VALV NV VAV

(a)  ETEgISH wRETY] H TRl hefi <At afvarT < fow iR % sifinTdia 1 3g@
HIT | 2 sl it qReheu T fhE TR 39 HeT o TATRIcd <l T
A 7 2

(b) AN T fqe STawen # g gIEgieH AT fhet Wield i awifyd
HAT 7, T I n=4 TR T A B el 8 | B hl AgRd H

A Y |

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

(b) 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.

12



19. (a) 99 Hol I fFaTi (BE/A) 3R G9HH &I A & o9 WTH &I
IR A gY AN fo@ued iR Mfvehia dere i gishansti i
T HIfT |
(b) Torel eantfaca aweenfres (Heanfaea smsac) & srd-amyg 10 ad
2 | 3Hh! AlhIdT 3-125% dh =e- | feraT T9y i 2 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 years. How long will it
take for the activity to reduce to 3-125% ?

20. (a) I3 DO G p-n GIY SEATST T ITANT Hlch JcATed] €T i fose amy o
giEfad T TTEdl 8 | 3He g’ SU fohU ST ol Y9 ki AHIhd
Yy ARG Tire TR 38! fshanfafy st samen iy |
(b) NAND 72 o U Geaq= Grefl 37 gy Jdieh §arsy | 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.

21. CE 3fufa=ma # el n-p-n gifviet & v fom ot fofa srfvrererfores
dife | 97 Twiise fo 37 sifeeitent o1 suan (a) Few gfdy (), o
(b) 9T YA T[Tk (B) ! Faffta s § fohe JehR foharm ST wehal 7 | 3

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 ().
22. (a) vl gl W UWUN % foTU Hew fHee o wiged sl SawEehdl %
R A1 |

(b) UH R Hig ¥ e (sald dohd), IS dEs aU 3 Hig =M
Aigfetd aaT guITsy | 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.

55/1 13 P.T.O.
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Qus 3T
SECTION D

Tt < former™ & e fommier =61 Afegeh g7 o Tl 16 & T 200 km
1 gl W ferd wIfth 99 W o MY | ek weled | Sdrn b gemEd! 9n (ac)
o &9 U forgd Sl 1 U900 g el gl qeh Rrgll | fepan STan § | e
YT ! I dleedl qeh IS SITAT 3 AT Igll § I8 TAHE R Rt 1 J=red
% o [T Siced] i BRI A1 2 | 8 TRUTHEEEY Sl hl 98 67 &l
Bidt B | e 3 ferh wEed 1 STd Wl eAYEe G 3R Tedrerd] 9w i HH
31T AU dieeal § HH o v § 378 T 9@ |

(a) WIS dicedl i I ET = AF doh IRElad i i Jie 1 AE
fafaw | 3a gie o with &3 % b HR0 F1 3g@ FHINT |

(b) Torelt IereTr S TERdl & Swen Hifve o fose g it sue gered
U o ®9 H RS GRAT T ol o N9V H e 1 FH R TR He
iR

(c) Tiar o7t frersh WRle Uik gRI Ui &l Hedi 1 3g@ hIfT, |

The teachers 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.

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

14
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(a)

(b)

(a)

(b)

(c)

Qus g
SECTION E

forerq weterm <t afam difSTe | s a1g @i wfdy B steran sifew 2
IR # 2T AR 1S fog MG q Yo d o Forelt anf & g & Siep
SR gl d/2 W 4 & | 88 o Tam 1 ST ek 39 q Y TR

et ToRq Fe o Tolt =i e <hifrg |

dsz //

19 afg 9 forg Taw i 59 o & Heg § ‘& gt WA I qun A
YT I GMET &, dl AT hHiC b ToRId Foed fohe TR SwIferd
2 | 5

AT

3T o 99 T 3TN leh AT T4cd & C/m <hl Tordt Heft weram™
aﬁﬁam%@%wﬁgﬂ-éﬁ(ﬁ)%mmwaﬁml

AR @1 ¥ e gt r % WY E % faeno @l guiH % fow e
difem |

A 8 vy H 1o T (rg > 1) IO q I A AW H foham T 1 F1q
HIT | 5

15 P.T.O.
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(a)

(b)

(a)

(b)

(c)

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

A point charge q is at a 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.

(!

d/2

d

[

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

%
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.

Draw a graph to show the variation of E with perpendicular

distance r from the line of charge.

Find the work done in bringing a charge q from perpendicular

distance ry to ry (rg > ry).

16



25. (a) Tl YcamEdl g (ac) ST 1 fagra fafgu st amifera sm@
ggrIaT | saehl fohafafer i samen i | guie 31y & areaq fefyres
ol rehi 89 B e IO SIS ‘o’ @ U O el N o
N ATEYHE &ThA A h fopelt Fueeht # A fogqqames
(emf) % foTu sawteh e <hifvTT |

(b) I3 AFIAE 900 km/hour % o § &fdsid: afeaw & gd i IR 3T @I
21 20 m fowar 1 sohl ugleal & R & s o fawearaw
iRt ST | geell o Fraehid & w1 &S =eeh 5 x 1074 T 31 Jfd

I 30°7 | 5
AUAT

HiE e X forelt Teamadt 9/l (ac) @@ V = V) sin ot dieed & T 8 | X
ﬁuaﬁauml:losin(mmg)%l

(a) IRF X I IgaTHT R 39 Ffqard & fofe = fofen |
(b) X % TIU Tcarad] g/ (ac) o Tk =Ish H THT o 1Y diecdl 3T 91

forereor =t g & foTg a1 Eifem |

(c)  Jcamad 9/ (ac) sl A o H1¥ ik X o Fiaamd § fohet TR fo=ro
EIaT 2 ? W% g 59 Tl =l sy |

(d) IRk X foTu Her M@ Ei=T | 5

(a)  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 j},
rotating with a constant angular speed ‘@’ in a magnetic field B,

directed perpendicular to the axis of rotation.

(b) 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
5 x 10~% T and the angle of dip is 30°.

OR
55/1 17 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 = I sin (cot + 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.

Draw the phasor diagram for the device X.

foreht Staae guur gry ferdt feme o1 ardfaes, 3ot qen faafia ufafars
T g & forg femtor s Eifew |

TYUT T IO HIWC SR 1Rgeh e o v =weh Tt |

HSAT GLERIeh bl Gt H YIS GLGRIh o Gl I oh! SRS SHITWT |

AT

T h GRATT ST | BT87E o HGI=d 1 AT hish THAA 58 W
T o (Il 1 Fedmd $HiT |

T Tolt foads s o Rl <l =itets 3ueh! gt =SS i gt i S
2 | sl fGada dvg & 9y 3 digdr W @Rl 991 YNE g 2

=T I |

e foret G |1 | HTd gY Y1 o 9 H i3 gl () JArhR o191
@ g S &, A 3H 9191 % g W IS AHRGR T=Iil s’ Bl |

ST I, THT = B |
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(a)

(b)

(c)

(a)

(b)

(c)

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 reflecting 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.
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