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Please check that this question paper contains 11 printed pages.

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.

Please check that this question paper contains 30 questions.
Please write down the Serial Number of the question before attempting it.

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 am. From 10.15 am. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer script during this period.
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PHYSICS (Theory)
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(iv) F¥-99 § GHE T FE faweq 78l & | 79I, 31 3Pl ac] v 0e 5, @17 3%l a9l v

gvT 4 3 i 3l arel dir gel 9 7iRes 999 YS9 T & | oF gel §
! 73 74 T 4 @ daet E T 8 A E |

(v) @oigpeiet & IYANT H FFHIT T8 & | T AT A1TvaE &l al AT AFIHT TR H

TN T GHA & |

(vi) ST JIEvEeE & T FEfirad e Fadisl & qE &1 3991 T GFd & ;

c=3x108m/s
h=6.63 x 10734 Js
e=16x1019C

o =41 x 107 T mA™!

1
—— =9 x 10 Nm2C—2
41t80

m_ =9.1x107 kg

General Instructions :

55/1/1

()
(it)

(1ii)

(v)

)
(vi)

All questions are compulsory.

There are 30 questions in total. Question Nos. 1 to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 18 carry two marks each, Question Nos. 19 to 27 carry three
marks each and Question Nos. 28 to 30 carry 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 three questions of five
marks each. You have to attempt only one of the choices in such questions.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may use the following values of physical constants wherever necessary :
c=3x108m/s

h=6.63x 1073]Js

e=16x10"1°C

o =41 x 1077 TmA™!

1
ol 10° Nm2C2
?teo

m_=9.1x 107! kg

ot g o TRl 5 e fave § 3=u fawa &) 3 sroae g 2, 4 The a8 §
fFaqs o iR A w2 1

When electrons drift in a metal from lower to higher potential, does it mean that all
the free electrons of the metal are moving in the same direction ?
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2. T T Wyt % e & S SifsT 92 B ¥ 3T g8 W AHA B0 60° § | fagad W
Yedl & TR ST S HEATER 92 H [ [HaT g 2 1

The horizontal component of the earth’s magnetic field at a place is B and angle of
dip is 60°. What is the value of vertical component of earth’s magnetic field at

equator ?

3. et yedt srdarere @6t wieRiyshar @i qra-feRar i uh s (@TeiE) § 3eiEd | 1
Show on a graph, the variation of resistivity with temperature for a typical
semiconductor.

4. fordt T & it FeR SEa &F & 99 I &6 e 9l 2 1

Why should electrostatic field be zero inside a conductor ?

5. 39 v i 1 AW fetfad Foraen Frafd & WM, 1 mm 70T S99 F) GET 00 @@ 1600 A
& gL fafeon & TR gam war g | ' 1

Name the physical quantity which remains same for microwaves of wavelength

1 mm and UV radiations of 1600 R in vacuum.

6. fou e # uw Tfvaa suadHis & waa o, 5 59 § gaH W S S 9 e
(9X<T) Tt i T BT 2 1
Under what condition does a biconvex lens of glass having a certain refractive index
act as a plane glass sheet when immersed in a liquid ?

7. T dagdaca 1’ R 2 U & gHae W e § | afy ar & veifea foga o/ 1 &
A 3R €9 ¥ gl I o, Ferdi <17 3R 2’ | Ra fora arr i fKeme == & 2 1
10O

20
Predict the directions of induced currents in metal rings 1 and 2 lying in the same
plane where current I in the wire is incgsing steadily.

1

[
>

I

_ . 2
8.  S-sifrell sl uNeheaHTs H fafgd | 1
State de-Broglie hypothesis.
9. =ia % forelt w A o % werd 1 ST (1) =3 F | T W Ao TBR H T
- oo, fiem & iR, SE IR 3@ % THR T AT €, i, 39 [T T 3T i

feeran & 2 2
A ray of light, incident on an equilateral glass prism (pg = \ﬁ) moves parallel to the

base line of the prism inside it. Find the angle of incidence for this ray.
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10. fefStea (siem) aen T (3EY) faai 3 o= (9%) e |
HYar
TR e |, Fatatad § =t & $1d #1 Seoig i |
0 FEEW
(i) fodex
(iii)  gFaHre (df)
(iv) o UR® fheex
Distinguish between ‘Analog and Digital signals’.
OR
Mention the function of any two of the following used in communication system :
(i) Transducer
(i1)) Repeater
(ii1) Transmitter
(iv) Bandpass Filter

11. U% 9 &l faed aes 9e1 (SUHUE) B 3R =R Uiy ‘r ¢ | 39 9 St 9l
uferdl R 3R R, T U AR THIeT | STigl 71 & | TR  feefqem &1 a1 feitche

R fafirT uftfefaat & @ mn g

() T Ry § S A W e

(i) @ ua 7 Hae R, W@ ¥ |

(i) 19 oRwy § R, @€ R, 40t %0 | A€ |

(iv) 1@ ORwy | R, 7€ R, Id (FHIR) ¥ § FAl & |

ST IR aRfefaat o fogld ariel % 7H, 042 A, 1.05 A, 1.4 A TN42 A® | g, T°

Aavas @ ¢ fF form aristt & 9e 9 SWisd uRfefadl & %9 9 & & | oI, SWe
T uiteta & ford aftee & fagm arr & wF @ vewm i |

A cell of emf E and internal resistance r is connected to two external resistances R,
and R, and a perfect ammeter. The current in the circuit is measured in four different
situations :

(i)  without any external resistance in the circuit

(i) with resistance R, only

(i) with R, and R, in series combination

(iv) with R, and R, in parallel combination

The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not
necessarily in that order. Identify the currents corresponding to the four cases
mentioned above.

55/1/1 4
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12. fewdt g =Tl 6 gEeE T — 2.6 x 107 € | TEH Sivd 9 R g 6
TrEH IS ¢ 2 T & UN 1 Ioo1E Hid | 2

The susceptibility of a magnetic material is — 2.6 X 10™>. Identify the type of
magnetic material and state its two properties.

13. 3 WEGH FHER AR P 3R Q # s i BT R ¥ o qoRE 4R T vaed @ W@ ¥
| et fomr & feam T AR 39 YR W@ e € {6 39 el U g % o § iR
T F5 0 Bl fog WE | 38 95 (@) W A T=aiF &7 o1 97 AR 3T Ko 7
HfE | 3

Q
I ‘ﬂ\

2 v Y -

F

I

Two identical circular wires P and Q each of radius R and carrying current ‘I’ are
kept in perpendicular planes such that they have a common centre as shown in the
figure. Find the magnitude and direction of the net magnetic field at the common
centre of the two coils.

-\
14. 9 fordt ermeet duifa =t fdt St (o) amo st 9 erafvm fomar STian & o s um
vafed &l g, foheg, TH. () YRT AT T STENT HA W AR GRT Taied gt
et € | TorRIuA-aRT 6t b & MUK U $9eh! ST Hd i 5T Tebell & 2 2

When an ideal capacitor is charged by a dc battery, no current flows. However, when
an ac source is used, the current flows continuously. How does one explain this,
based on the concept of displacement current ?

15. Todt famg amet ‘Q | gl ‘r’ % WY, (i) Terge &1 (B) @ (ii) fereget vy (V) a;nﬁaéq
I I & o w i (3o S | 2

Draw a plot showing the variation of (i) electric field (E) and (ii) electric potential
(V) with distance r due to a point charge Q.

16. Frelt ool % w@-URa @ arem e m'@'wﬁ%ﬁ% i wﬁmaﬁﬁm”rﬁvﬁﬂl
wwﬁﬁw%%ﬁwwmmm L@ g | 2

Define self-inductance of a coil. Show that magnetic energy required to build up the

current I in a coil of self inductance L is given by % I

55/1/1 5 [P.T.O.
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3 fafirer s A fomga 9”1 %1 °9F (~ mA), T S 7 fogd o) F 9 (~ pA) @
3tferep BT & | &t T BieT STaTS ol UeIle qvaisionsd srag 3 /i fmar S € 2
The current in the forward bias is known to be more (~mA) than the current in the

reverse bias (~pA). What is the reason, then, to operate the photodiode in reverse
bias ?

‘L’ owETE S U U] U B, ‘o’ HIviT Aght ¥ 39 UER YU Fdl & 5, IqH TH
far L o & urg & ue ao () % %= W S (fe) & @R gaa faw aom =6t uitfy
WA & | D i g 37, T () & S | B SAIcil & AR e o qHeel o orvaiel,
¥ | U 3R OYT U GHM T &84T B, T fauam € | aod () & 0 7 g &
de T, (fa=ga aresd aor) F ol U st g i |

A metallic rod of ‘L’ length is rotated with angular frequency of ‘@’ with one end
hinged at the centre and the other end at the circumference of a circular metallic ring
of radius L, about an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field B parallel to the axis is present
everywhere. Deduce the expression for the emf between the centre and the metallic
ring.

FR@ # Tk LCR it uituy qeriar man & i, L =50 H, C=80 yFaTR =40 Q &
3R F 240 V %, U URadm g & A A FATT & | Ther i
R

G—D ——
— IV

L
(i) I BTG G S AT W ARIY i qR=ierd Fel €,
(ii) IFRT g W faeaarT 1 A7,
(iii) AR W Fuia % foRi & =g a1 91 gt (IRUA.Ug,) fava-um |
The figure shows a series LCR circuit with L = 5.0 H, C = 80 pF, R = 40 Q

connected to a variable frequency 240 V source. Calculate

R
AV

® ¢

L sr——
L :
(1) The angular frequency of the source which drives the circuit at resonance.

(i) The current at the resonating frequency.
(iii) The rms potential drop across the capacitor at resonance.

6
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T 4 cm x 10 cm TTEST (3T & Uk SEATHR o (T97) ¥ 2 A Hi T foRaurT vanted
8@ | o (e ° fTer T IER, v e ot an ed 5 A fora R vanfe @
@ €, T U () % U @1 AT € | A7 g8 AR S T U & Hae | @l at 70 B 3

+1=35A
4 cm
T+—.—.—
2A4 Y2A
10 cm
Icrrq )

(i) U (F[9) W R aTeAl (SRI) S-St (2ieh) e
(i) URT AEH AR & HROT, YL G AT dTed Tl 6l TRETT (FH) 37 3 &9 |

A rectangular loop of wire of size 4 cm x 10 cm carries a steady current of 2 A. A
straight long wire carrying 5 A current is kept near the loop as shown. If the loop and
the wire are coplanar, find

A I1=5A
4 cm

o
>

2A4 Y2A

10 cm

" . 4

1 c;n’ :
(i) the torque acting on the loop and

(i) the magnitude and direction of the force on the loop due to the current carrying
wire.

(3) SR & G HUG GAT F FLHOT o G AREET % STE @ S
TIESISH &I nall g fefa d, st & iy =1 99 SHR (EoEe §) 9F 9-
SiTeA! TTSES % WA T n AT T € | 3

@ el ageT WA § U Tete IR | A Sutd s ¥ ¥ | AfE 9 selagH
AT =TT STerRT (ST STeR) W el S Al Scdtod &l WA el TagHt J@nait
i Aferhad T et gt 2

(@) Using Bohr’s second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the n' orbital state in hydrogen
atom is n times the de Broglie wavelength associated with it.

(b) The electron in hydrogen atom is initially in the third excited state. What is the
maximum number of spectral lines which can be emitted when it finally moves
to the ground state ?

7 [P.T.O.
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@ ¥ favemTdt &1 U oen a) AB fe@man man €, S suent wrere & erfewr U
(arafeartt) fava weorar (ar) & | &1 wrefhe |ell @, (e fora s 9 (S.UHOE) €, au
g, & 3@ # feard T AR WaETa e T E | T o v fas ferfat (@fae
fomg) A Y ® 120 cm 1 300 cm T W TG &t § | & TG Hiford

(1) g/,

(i) ¥AE, % ford 3 e Rt (et fomg) =1 40 |

feramTdt =6t Heg=iierdr iy SgraT ST & 2

1| —

«— 300 cm ——>
<—— 120 cm ——>

R

81 "J

Hgar

el & Pt 1 S et g7 W 3 orar SRR R 1 9 T R, AR 4 Q
iRy & IS faeaurT varted T & | A XD & S fawar &1 71 o 719 S |
18 g

LE

In the figure a long uniform potentlometer wire AB is having a constant potential
gradient along its length. The null points for the two primary cells of emfs €, and ¢,
connected in the manner shown are obtained at a distance of 120 cm and 300 cm
from the end A. Find (i) €,/¢, and (i1) position of null point for the cell g,.

How is the sensitivity of a potentiometer increased ?

i

¢—— 300 cm —
<—— 120 cm ——>

e

El 2
OR
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Using Kirchoff’s rules determine the value of unknown resistance R in the circuit so
that no current flows through 4 Q resistance. Also find the potential difference

between A and D.
1Q E
F v D
1Q %49 R
I 6V
:—T —|
A 9V B 3V &

23. (i) RHEI] §&AT (A) F 30 F 170 F &= 7, & o, Uid Fieerai a6 e (BE/A) &

T % R W I S g Sl & 59 AT o7 % §RT 1 ST Fehdt & 2

(i) wviEd b T & v foga oiear & Aifvs & o7 fer (Faa) @ € 3R 37
FEHH W& (A) | i (enfya) 76 & | 3

(i)  What characteristic property of nuclear force explains the constancy of binding
energy per nucleon (BE/A) in the range of mass number ‘A’ lying 30 < A <
170 ?

(ii) Show that the density of nucleus over a wide range of nuclei is constant-
independent of mass number A.

24, Tt farer =t Higlera S i STavashar & Sfitae & T J 31 HiE HRb G | 3
] ol emasha s T W, fohdlt Higers farier & STeamiuur § Wi, ST Aighed
| et it 5 e, e ot e
Write any two factors which justify the need for modulating a signal.
Draw a diagram showing an amplitude modulated wave by superposing a modulating
signal over a sinusoidal carrier wave.

25. SIS H UHRI-faEd THiw ffad | W i # 39 SHe S gy
fafeRTuTt & WieH-Taa 3 ITANT ERT ¥ W fofar ST el ¢ 2 3
YT TIEd TTE & 39 TG TR0 o Ieeid it R 39 WHISRUT & ST
T Sl ST Fohell ¢ |

Write Einstein’s photoelectric equation. State clearly how this equation is cbtained
using the photon picture of electromagnetic radiation.

Write the three salient features observed in photoelectric effect which can be
explained using this equation.

26. (37) Gad AT U U A F o8 Hell Gag Al Bl 11 F41 HE9TH & 2 3
@) G % U ffest vah ®, A 1 S5 & Uil Feher 1 3UET fhar T ¢ | e o
F & a5 W, TEl wU= A §, U & ool K Uh% (3F9) ¢ | o, 39 fog ™

W‘ﬁ?ﬁﬁﬂﬁﬁﬁﬁ!ﬁﬁﬁwqﬂm%%l

(a) Why are coherent sources necessary to produce a sustained interference
pattern ?

(b) In Young’s double slit experiment using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K
units. Find out the intensity of light at a point where path difference is A/3.

55/1/1 9 - [P.T.O.
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TR & T & 3uaI ¥ et ushet fordt g1 faad Ued 597 &6l e i, afg o
THIUT FhTeT Bl FRT IS ¢ |

Ifg fordt =t <ier it SuHt TRIE T 9 < ] A ST, Tl g faeda
F % QIS qAT A T T TS TS 2
Use Huygens’s principle to explain the formation of diffraction pattern due to a
single slit illuminated by a monochromatic source of light.

When the width of the slit is made double the original width, how would this affect
the size and intensity of the central diffraction band ?

% T gt & fagra @t e St aa 3o fbferm atee ife it 3<a dicear o &
HHaAl € |
79 g 1 U ASHET ARG A Y TR FAMEY Hl W S | F1 37 A FRT
3T 3= dieedl Sl ITUaH HIHT T T Uiaey gid1 € 2 T Hifd |

o

-(31) farega vt wht ufn fefigd | 39 TH.3TE. (S.1) 9 1 2

29.

55/1/1

@) TEH % fram & Sugi gr fag Fifed o, TR v e w0 9 safve 3 aHae
e (B1eR) % PR ot g uT fagga & &1 A, 9eY | 39 fag &t g o iR @
B |

(@) 39 & H feem = En, A v (@) () SAe @ (i) SRoe & 2
Explain the principle of a device that can build up high voltages of the order of a few
million volts.
Draw a schematic diagram and explain the working of this device.
Is there any restriction on the upper limit of the high voltages set up in this machine ?
Explain.
OR
(a) Define electric flux. Write its S.1I. units.

(b) Using Gauss’s law, prove that the electric field at a point due to a uniformly
charged infinite plane sheet is independent of the distance from it.

(c) How is the field directed if (i) the sheet is positively charged, (ii) negatively
charged ?

REYE I ST &A1 i TR 71 39 ford =ioten ferrad |

ot B¢ el & Sfigyas i Al # wied TRET HE: 150 om T 5 om € | 39
TEUF | 3 km T =@, 100 m S 27@R &1 3@ SR A Afm wfafea st S et g
Ife wfcfera At § 25 om W WaA |

Irgar
Y& AT 6T WhTd GXGRH &% Wb © o Wapr o= &iem & 2

ford! gemeelt & ifigyaes @ AT 1 Wihd gHAr A 1.25 cm @1 5 om € |
T 30 BT A T A & o, o 1 rfigvas % anie fefa Feifa ik, aft
GEHSN 1 IUANT o & ferar S S g fear S g o
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Define magnifying power of a telescope. Write its expression.

A small telescope has an objective lens of focal length 150 cm and an eye piece of

focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away,

find the height of the final image when it is formed 25 cm away from the eye piece.
OR

How is the working of a telescope different from that of a microscope ?

The focal lengths of the objective and eyepiece of a microscope are 1.25 cm and

5 cm respectively. Find the position of the object relative to the objective in order to

obtain an angular magnification of 30 in normal adjustment.

CE fa=mg # Tl 2ifsret vads & fod ue et uRuY 3 o9mEd | 39! &Y fafy

R
e A | 7 T i g v i dteer R A, Z_Eﬂﬁ%, ST, — T A,

R, — i s e ¢ e e & |
Sieedr vy & fo1d st & R 978 ol 991 Hewal & 2

rerar '
(3 U UH QUi T geErl & ford uftuy s s fEd p-n Wi rEis w0 S
forar T Bt | st g fafy it T i aun e i i o wut @ e |
(@) Tr=ifera fFawi A 3B & ford frla o &9 () =t g9

(i) ORWE@N (ii) NAND
t t, ts ty tsts t4 ig

I ]

PSS . P

——

B
;
:

Draw a simple circuit ofl aCE transistor ampliﬁell‘. Explalin its working. Show that the

ac_'L .
—_—, where B is the current

i

voltage gain, Ay, of the amplifier is given by A,, =—

gain, R; is the load resistance and r; is the input resistance of the transistor. What is

the significance of the negative sign in the expression for the voltage gain ?
OR
(@) Draw the circuit diagram of a full wave rectifier using p-n junction diode.
Explain its working and show the output, input waveforms.
(b) Show the output waveforms (Y) for the following inputs A and B of
(i) ORgate (ii) NAND gate
t tty t|4 ts 15 t ts

I
i
1
1
1
I
I
1
1
p—
1
1
1
1
i
]
'

______T______
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