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e Please check that this question paper contains 19 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

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

students will read the question paper only and will not write any answer on
the answer-book during this period.
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PHYSICS (Theory)
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T 3397 :

G) @ 39T Rar & | 37 59797 § 726 T E |

(i) 39 Y99-Y7 & Qie Y77 3 : @U8 37, @US &, @IS &, TS & 3N @IS T |

(iii) @US 37 § Giar 97 &, Jcd% &7 Uk 3% & | @US § H gie J97 &, I9% &
FTHFHE | @S TH TRGIH &, Id%h & @17 3% & | @US 7 7 R 3% &7
T FeaTERT §97 8 3K @8 T 7 a4 397 8, T & qier 37 8 |

(iv) ¥¥7-97 4 qOf W P13 [ahcq 787 & | a9y, g 37H! qici Ok 97 §, T 37!
gIct Uk J97 H 37 qier 371 qict @Al 3991 7 3R wI7 JeTT 1597 T 8 |
98 Yol § 3791 130 7T 59 § & FaeT Uk JIT & FAT 8

(v)  T&T TEIIF §l, 3T [HElAgd difded [Iaisl & qrl F1 ITIT H GHd E
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1C
;10:4n><10‘7TmA"1

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

g %1 GoTHH (m,) = 91 x 103 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodH@H = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 ufd o™ A

Siegs 3Tk = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) 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.

(iv)  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.

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

c=3x10%m/s

h =663 x 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 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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SECTION A

1. 996 Tgha iR fafia diemarsti o < safaa fafetor & fofe STy dieedr
1Y JhRI-fagd g/ & fa=Rer 1 e At I S | SEa dear &
fafertor & fote e &6t 3ifepa il | 1

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.

2. HURHR 9¥ W GEE TH T 3T Tk goiagi fohHl THEHH grehi &, S
T YT o TR T 8, § TV A & | FH § HH-81 IH G
i 9 | (G ST 2 1
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 ?

3. TRl O o TR AIH ARG B I3 WHI ATHh A @ SEH Sl
ST BIAT 8 | S AT Fard ekl § ¥ fopaehl sgm a1t ufd =faasid
Hfeeh Bt 2 1

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 ?

4., Y 0T TR 13T gRT TR (T=R0T) 6t -3 faen s 6t St g 2 1

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

5.  (a) @ YA, a7 (b) 7 ed-Tafehean & 3w 8 a1et Taeggq-grashra fafertor
% W fafEm | 1

Name the electromagnetic radiations used for (a) water purification, and
(b) eye surgery.
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SECTION B
6. (a) STITH AU hl YXI: ST T FAT gl SIdT 3 ? T HIT |

(b)  “TorIq-greehid TG T 984 il & 59 HAT § Y FT THAA & ? 2
(a)  Why are infra-red waves often called heat waves ? Explain.
(b)  What do you understand by the statement, “Electromagnetic

waves transport momentum” ?

7. 3 fagd sesl P 3R Q % wfoiel &1 orqurd 1: 2 § | 3 Sofisew # ot 92l %
i @ ofSra € | 39 Sodt § vk &9 1 S1uTd 3 i | 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.

8. AR 412-5 nm TG T FhI =l fGT T G1qaTt W Mfqd grel &, ql i

g TehTeI-fargd Scdeid Rl I T 2 2
oTq HR-He (eV)
Na 1-92
K 2:15
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 4-17

9. 15 V Trer dicea i forslt argeh aum w1 3w fordll wew fama & dwor % o
R T} 1 60% WigEH Ik U A o U Aigas e i frer
dieedl T sHiT | 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%.
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10. 3TR@ ¥ TN AR YT ATieh JfeRiYg 1 s Th 10 V I A 38 Q
=T Ifeie 31X 200 V fo=[q-aTesh o (emf) 1 forelt sedt & f&di & qred #

g 2 | 9RUY ° Ry st 79 F1d ki | 2
10V
I
II VWW
200V 38 2
3reraT

et ¥ & fagq-ames 9 (emf) Fufor & forw defRrnfet syewn 3 Qo
qiae § § 1 Gged (o5 350 cm W & | I9 ¥ o oTel IRUS H 9 Q 1 Th
Tl S fRaT STl 8, @ Fged g 300 cm W EAMTANG &1 a1 8 | 6
T AT=eh JTqUe T I | 2

A 10 V 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

38 Q

OR

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.
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SECTION C

11. (a) <R % Th god fEeh! miferes graehsfierar p, 8, W n @ ufd fi
#1 fagq-Ueft a9 % R e B | S oS W 1 9 gafEd g R,
I T Frahi & & fole 9 311d Hifg |

(b)  Terelt graehir wered < grachia wafd 0-9853 2 | FrechlT qeTef 1 YR
g | fohell UehEHH Jreehi & U 39 qgrd o gohg I WEH W
FF-Ued ¥ g aTel TRl i 3RfRad hife | 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.

12. 6 J/T Jrachid ITEO] 1 i B T 0-44 T < Thel THEAN STRI Fraehi
a7 ¥ 60° W Wigd 8 | uferford T (a) groeh & Jrachia TeEl i
(i) Jrahid & o ANetread, (i) grash &F & fouda Sifga w0 & fag,
gFeeh I FAW H TRl TN HE, q1 (b) YW (i) H 3ifaw fefamE
(ertufo=amg) § e T aA-Tew | 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).

13. (a) Todt aifcas ar 1 Sasar ug &t gitwmT ST | g9t SI AE
fafeT |
(b) Torelt T H Gk ST Shl ATTRETAT T ITAM hich HEAT T
3R fasnfa e & ugi § aR 61 =Tetehal o folu =i Jeaa i |
31T G TFca IR AT ToEq-&F E o &9 T I HitT | 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.
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14. =R o5 3T6® Q, q, Q 3R q YN ‘@’ % TRl a1 o S W @ H Y

HIER feord € |
Q q
a a Q
BICICAIE
(a)  AAY Q W gRumdt forggq &iA, qen
(b) 34 T i feufas e | 3
AT

(a) o forg 3Tew q, —4q 3R 2q Y1 7 % THG BYS ABC o MW W
NG H T TER e § | AEs W Hria aiomdt fogg s &
9T & foTu =ereh g <A1 |

A
q

_4q 2q

(b) AT ol 3= U qoh Y&H H o (¢ FRY I ot 6l h1 A1 1
Eﬁliﬁq | 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~
4

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

infinite distance.
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15.

I 1+5 % hid | T Fshdl HSIT R Tl g AHMHT T oF FATHER
foreht Twae guur & 3 W feud ga sl wag W @M 8 | BIg YRS g§ AT
I I 3H W % GEI & W WA U, & W I’ aRAeIeh, 3o Tfdlere o
HOT B eh T Ll 8 | OF | g3 ol AIUA gl x B | 53 I &d8 I &H
3 ST 1 Qe WAE g y I8 It @ | x 3T y & 9ai H ga o T9aih
ERTIESECR A I

AV VLV VYV
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.

ATV VLV VAV VNV
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16. (a) 3 @ H1 W Fh Ig T fF foreft e ww F ye W
T gRI 1Y Sehret i fohd TehR Waehd: gfara forem ST wiehar 2 |

() 2 st % e 3 o S et % e 3 el wwe B

%ok AB T HIs Yl foRto feagER sifvereeq sTdad et 7 |
Heteh AC H ThUH T R I8 ToRT0T qui 3TT=aieh Tatad gt ? 379+ 3T
=l gfse ST |

A

(a)  Show using a proper diagram how unpolarised light can be linearly

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 refractive index % Will this ray suffer total internal

reflection on striking the face AC ? Justify your answer.
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17. (a)

(b)

(a)

(b)

18. (a)

(b)

(a)

(b)

BTG TATY § TRf el shi g o T 9R & ARWEa =1 3g@
HIfT | 2 sl 1 giehesr f5H TR 37 el & Tmfica 1 =men
HAl & ?

ey # fran raEen § S gy W] fREt B w1 srEwifya
HAT 7, T I n=4 TR T I B el 8 | B H Aghd H

AT A=Y |

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.

[ % JART H AT HIdT g3 o1 Hoad TS o § FReT U w1 i 4
@b a1 AT, dTfeh $EH TeRA ATt Jeh1¥T hi dierdl 9 o 50% T8 M,
@ 39 e Jed § Thsli 1 3frehan TR =am diemrsti 1 3Tura
S HIT |

Ife Thavll RIS o T T ad YehTSl <1 SUANT fohat STQ, o 19 foha
TR <hl fihatt o JeauT <hl 3TUETT HLd B 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 ?
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19. CE fufa=ma 4 frefi n-pn oiioeer & g&dt fow o frfa sifyerefoes
difau | a8 quisy T 31 srfireefieml o1 swEm (a) Faw gfg @), @
(b) €T aEH TUmeh (B) 1 Teiia ot o fohm Tehr foperm <1 wehat 8 | 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 ().
20. (a) 1 g % YOI % U HQw Rl % HigeM i STEwEshdl % dF
<h U1 dd15T |
(b) % g IS e el (LA Gohd), IS aTgsh qll R s M
Higlea aa1 gIfsy | 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.

21. (a) g9 ol Ufd FfFAAT (BE/A) 3R gWH G&AT A o S T H
ST A §U A forgued R AU Hora <l Sshansti i
ST T |

(b) Torelt eamufaea aweenfer (WeAmufaea omgdicm) i a1d-3my 10 o
2 | 3Thl "ishad 3-125% deh Ted | feraan w9y o 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% ?

22. (a) IS DET G p-n T STATST T ITAT Hlh IoITad! O bl fese g o
yiEfdd 61 IEdt 3 | 39 gl 39T foht I ol 9 ok AHI{ehd
gfer Mg Eifere 3t gaeht frafafyr it s Hifse |

(b) NAND 2 & foTT MM areft 3T afuy Idie Jamsy | 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.
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23.

Qus 3T
SECTION D

T < former™ & e fommie =i 2Afegeh Y7o & folT 96T & T 200 km
1 gl W fed vt 99 W o MY | ek weled | sdrn b gemEd! 9n (ac)
o &9 U forgd Sl 1 U901 g el gl qeh wrgll | feRan ST § | Sererd!
YT ! I dleedl qeh IS SITAT & a1 Igll § T8 TAHE W Rt 1 J=red
% o [T Siced] i UeRT 1A 2 | $8eh IRUTHEEEY Sl h 98 67 &l
Bt B | Thar 4 fereh wEied i o1a Bl A GAT SN Tedrard! U bl A
31T 31fYeh dieedl § i & fawa § 3790 9w 9@ |

(a) TCITEd dicedl i I 1El = AF doh IRElad i i gk 1AM
fafan | 5@ g 0 wte e & vk HRO * 3g@ HINT |

(b) Tl Sergm i gemar 8 =aren hifvu o fose grn i sen Toaradi
U o ®9 H TS Gl % Bl ok SO H AfE H B R TR He
STt 2 |

(¢) i 3R frersh wEleT yeish g Wi o qodii i 3g@ iU |

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.
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SECTION E

24. (a) ToH taqa cdu gro et fora o1 arafass, Sear qun faafda gfdfsrs
1 <9 o fore fepor e difwe |

(b) U ¥ YT HIfT 3R gk Tae o fow et fafen |

(c)  3AUad qlaRieh shl o H qUEd] GUGRIeh &I Al shi sATEAn HT | 5

HAYAT

(a) T <l qRATST T | g < g 1 STINT Hleh THAA TS W
qUaa o i o1 T il |

(b) T ol foacs wam o fordl 6 =iers 3wkl qo =TS i g1 ohi ST
2 | g foada 9vg & dEw 3 digdl W SET R U9E BT 2
ST hifoTT |

(c) I« forell G |1 | 3TTd §T YT o6 9 H s Fal () IATRR o141
@ @ Il 7, A 3H ST9T o hrg T IS AHRGR Todl gIsemek Jidt 3 |

ST hHITT, THT #7413 | 5

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

(b)  Obtain the mirror formula and write the expression for the linear
magnification.

(c) Explain two advantages of a reflecting telescope over a refracting
telescope.

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

reflection at a plane surface.

(b)  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.

(c) 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.

25. (a) fToga worem i ufearmr €ifSre | @ T afew Tfyr @ stean sifew 2
3N T G IFFHR H13 o5 3TEY q Y d o el a1 o g & SNk
SR gh d/2 W Ed g | TR o R w1 SwM ek 39 9 # oA
e foreggq v & fofe =ees ed hif |

//
_J

(b) 319 afg 39 forg oo™ = 30 o % Fg § @ g WA S qon i K
ST 1 QAT K G, 1 saredn hifg foh fogq wored fope Wb SrTferd
| 5

YT
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(a) TISH o 9 1 ST ek @Y TAcd A C/m sl fohelt Fieft wopmmm
WWW%W%@-%(E)%WWle

(b) 3o @1 H TFEd g r % WY E 6 [o=R0 HI WH % U a1
iy |

(c) A Ed gl vy ¥ 1y T (rg > 1) TG q I A AW H fohT TAT 1 14

HIT | 5

(a)  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.

0d

d/2

d

/

(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
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26.

(a)

(b)

(c)

(a)

(b)

%
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 r;tory (r2 > rl).

forefl Teamad! g (ac) S w1 fagra fafge st amifera sm@ 6
Tl § gHeh! feRanfafe it s e | g 31e & oreaq fefve
o) qrehi 89 B R IO S ‘o’ @ U O Al N e
AN ATY-FE &ThA A hH fopelt Fueeht # NG fogpqames
(emf) & ToIU =5/ Ured KT |

HIE IYAE 900 km/hour & o & &fdera: ufead ¥ qd i IR 3T @I
21 20 m fo=ar 6 3o dgfeat & i & i fowfaa fawarm
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(a)
(b)

(c)

(d)
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(a)

(b)

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 _1)&,
rotating with a constant angular speed ‘@’ in a magnetic field B,

directed perpendicular to the axis of rotation.

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

A device X is connected across an ac source of voltage V = V(; sin wt. The

current through X is given as I =1 sin (mt + gj .

(a)

(b)

(c)

(d)

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.
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