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

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 am. to 10.30 a.m., the students will read the
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PHYSICS (Theory)
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Time allowed : 3 hours Maximum Marks : 70
| 9T

(i) 3G F¥9-97 9 Fo726 o7 & | 1 59T A & |

(i) ST IIH-9T &5 YT E : GV, GUS-&, GUS-T, GUE-T 3/ TUS-F |

(iii) TUEF T 5 7o7 JAF 1 % &I, GUe-@ § 5 Tv7 Jod% 2 3% &, Gue-m g 12 797
UIF 3 3 &, GUS-F 4 4 3%k T U JodTEIRT J9 3R GUe-g 4 3 J99 UAE 5 b
FRETMTE |

(iv) G5 G HIE ooy 781 8 | [T 41 2 3io & | §¥, 3 3% & | Jo7 3 5 3ol & 3 gol
4 et farsbey lw mo & | 07 79 H 31ue! febedl Hf @ Uk BT AT E
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(v)  STél 3avaE g, J8l 3 Hifaes =Rl 3 ffrad geal T 37aT #Y gEd 8

c=3x108 m/s
h=6.63x%x1073*Js
e=16x10"1°C

Ho=4nx 107 TmA™!
€, =8.854x 1072C2 N"! m™?

1
——=9x 10° Nm2 C2
dze,

golaRe o1 5o = 9.1 x 103! kg
ZH &1 59 = 1.675 x 1027 kg
vl & 59 = 1.673 x 1027 kg
Tanre! W@ = 6.023 x 1023 ufed 7w 9

SiegsHM Hadie = 1.38 x 1072 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iii)  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=6.63 x 103 Js
e=16x10"1°C
Ho=41x 107 T m A™!

€,=8.854x 10712C2 N~ m?

-l-—=9>< 10° N m? C2
4ze,

Mass of electron = 9.1 x 107! kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 10> per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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gug - &
SECTION - A

1. T @ z9i eEr g fosfea smw +Q ot fag 0 W fem & | Sooiw =ifsie i o

forara v, — V €+Tces, 0TI 396l 34 & | 1
+Qn —— Y ™
0O A B

A point charge +Q is placed at point O as shown in the figure. Is the potential

difference V, — Vj positive, negative or zero ?

+Qe-- @ °
O A B

2. 3% ot ittt i g @t Bee ® ofig e < S, o e uites TRt fewsfeRa o %
HROT ferege & H T URaH & 2 1

How does the electric flux due to a point charge enclosed by a spherical Gaussian

surface get affected when its radius is increased ?

3, T FUEEH feaHHIeY & STHe fgT fofay | 1

Write the underlying principle of a moving coil galvanometer.

4, TguA GETeH H TSR YUTTe & foTT Ged T o1 SUge 1 T ST § 2 1

Why are microwaves considered suitable for radar systems used in aircraft

navigation ?

5. Sl LCR U9 § 3FAIE & TUTdT R i T i@y | $gehT SI T 1 € 2 1

Define ‘quality factor’ of resonance in series LCR circuit. What is its SI unit ?

55/1/1/D 3 [P.T.O.
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SECTION - B

6.  TE YOI ¥ 3UANT & oot UsT (i) Fepivi (&ftore) (if) fertger i s witv | 2

Explain the terms (i) Attenuation and (ii) Demodulation used in Communication
System.

7. mewmml,%(ml>%)%ﬁWAaﬁTB%ﬁ T

S-Sl TTREd A % s foreor i g9 & fere am witaw | Afg Ve fave @t el
HAT &, T ST S A § DI SIS ST i TSR FHAT & 7 HROT T | 2

Plot a graph showing variation of de-Broglie wavelength A versus W, where V is

accelerating potential for two particles A and B carrying same charge but of masses
m,, m, (m; > m,). Which one of the two represents a particle of smaller mass and

why ?

8.  TEAWM WA A = 240 AT S ST Wi s BE/A = 7.6 MeV &1 i A1k qf el
7 forafvea g1 & 59 wd® & few A = 120 31 BE/A = 8.5 MeV & | Hor-Sil gRebTed
i | 2

Agar

iR SR 7H + *H ——> JHe + n, ST(e, 989 311 (BE) “H %1 2.23 MeV 1 JHe #t
7.73 MeV &, # ST Uehicid i |

A nucleus with mass number A =240 and BE/A = 7.6 MeV breaks into two fragments
each of A = 120 with BE/A = 8.5 MeV. Calculate the released energy.

OR

Calculate the energy in fusion reaction :
°H + 2H——> JHe + n, where BE of 2H =2.23 MeV and of JHe = 7.73 MeV.

55/1/1/D 4
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9. 31T, TR emf 1.5 V 3R 2.0 V T ek WieRig HAW: 0.2 Q 797 0.3 Q &, e #
TSI & | 3 o Wl Bt emf 3T 3T Uk Rehierd ity | 2

Two cells of emfs 1.5 V and 2.0 V having internal resistances 0.2 Q and 0.3 Q

respectively are connected in parallel. Calculate the emf and internal resistance of the

equivalent cell.

10. 3% o fofen | 2
ferfr= oot o verer o ferw TEt AT o SEeT ivT @1 H - BIeT € | T ST |
State Brewster’s law.

The value of Brewster angle for a transparent medium is different for light of different

colours. Give reason.

TUST

SECTION - C

11. T <o’ o fopelt oo oX 3maer wehEa &9 ¥ faafka & | 39 9o & ont & foedt fag w0
faea Aot E & folg =isieh I hifsie | 39 Wb J% SYITeT foh 30 aoig ¥ ol g4 & fawgatt
% ToTT g Torgfober 3TraieT bt WifcT o el € | 3
A charge is distributed uniformly over a ring of radius ‘a’. Obtain an expression for

the electric intensity E at a point on the axis of the ring. Hence show that for points at

large distances from the ring, it behaves like a point charge.

12, VohI-oR[T W o S T TaTYTeE CTeTOT ShT SeoT hileTu, Tofehl SATEAT WohTeT S T g
% T el o ST Fehell, T SholeT TEEEI-THISHTOT o ST T &1 6l ST Febell & | 3

Write three characteristic features in photoelectric effect which cannot be explained on

the basis of wave theory of light, but can be explained only using Einstein’s equation.

55/1/1/D 5 [P.T.O.
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13. (a) T=&F &F B H T v ¥ MadM ha SafRT H07 W o7 ool G §el % o0
T e | 3

(b) [ o T WA B i, ToTIRH ST UG HUT, o H 390 SR, YR & 7 &
IR ST Rl UohEH ReIehi & W Vet i & | & H 3%k U Rfad i 3T

AT S F Gz B |
X X X X X X
Ol o——»
X X X X X X
ne——
X X X X X X
cC o—>»
X X X X X X

(a) Write the expression for the magnetic force acting on a charged particle moving

with velocity v in the presence of magnetic field B.

(b) A neutron, an electron and an alpha particle moving with equal velocities, enter
a uniform magnetic field going into the plane of the paper as shown. Trace their

paths in the field and justify your answer.

X X X X X X
o oe—»

X X X X X X
n e——>r

X X X X X X
c —»

X X X X X X

14, () 3= WROT & g fofew |

(ii)  Gor pueferdl & ol eT o1 3= ST 1.5 H ¥ | 4% ush ghoeett & 0.5 s § €17
09 20 A & Sl &, T 377 FUSeH! § ForoRg-Hieh1 ol UNa feheT 2T 7 3

()  Define mutual inductance.

(i) A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one
coil changes from O to 20 A in 0.5 s, what is the change of flux linkage with the

other coil ?
55/1/1/D 6
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15. 3 THR dfge 9uifet X aar Y # afgest & & e § ST 3§t gus off 99E € |
X Wt ufgeraT % &9 arg €, s Y § &, = 4 %1 WeRd AT E |

X e

(i) A% AT o gIiar 4 pF &, T Wedes T bt ST Iiehiord hiftoTg |

(i) X agTY H ufgmrat & s o giehied S |

(i) XY ¥ dfac fer o o1 & 31U &1 SFHH oFiRy | 3

Two parallel plate capacitors X and Y have the same area of plates and same
separation between them. X has air between the plates while Y contains a dielectric

medium of €. = 4.

(i) Calculate capacitance of each capacitor if equivalent capacitance of the

combination is 4 pF.
(1) Calculate the potential difference between the plates of X and Y.

(1i1) Estimate the ratio of electrostatic energy stored in X and Y.

55/1/1/D 7 [P.T.O.
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16. & TS WY TERR ok § W gR 1 3T L Ve & @ E 3R w1k ofg g d ¥ |

17.

It &7 Aokl | Veled RIS ® {97 §9F €, Of 9 suisy fh fhg YN Th § Sed
T & S H ST §61 Scq HXAT & | T VN 39 561 o [oIu oich W] hifoT |
U TR &1 gy fafay |

Two long straight parallel conductors carry steady current I, and I, separated by a

distance d. If the currents are flowing in the same direction, show how the magnetic
field set up in one produces an attractive force on the other. Obtain the expression for
this force. Hence define one ampere.

SIATFH AT §RT 69 YehI SRId-greishig i 3= &l & 2
Z-feem © Gaitd g arclt asha; gfod dRa-greer am % A Sitae | emaEe fogd
e i &l R A S i |

Frorar

tfiqay & 9Tl fam o1 dogee] o AP fdfET | 98 <9I 6 fed guie %
ST i HfshaT o, GUTNGT i glgehral § Sea=T g

i,
i=g) g e T |

TRl D, HHING Pl Ul I HERI o FHI ST (el Forerd ¢ |

How are em waves produced by oscillating charges ?

Draw a sketch of linearly polarized em waves propagating in the Z-direction.

Indicate the directions of the oscillating electric and magnetic fields.
OR

Write Maxwell’s generalization of Ampere’s Circuital Law. Show that in the process

of charging a capacitor, the current produced within the plates of the capacitor is

where @y is the electric flux produced during charging of the capacitor plates.

55/1/1/D 8
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18. (a) T7=1 3mafa & faict & Higerm Sl Tawgshdl o FEETdT Sa oie! gl 31 HReb!
! SHREAT BT | 3

(b) A HgEH I o § 3ghd Higer & g1 oy ey |

(a) Explain any two factors which justify the need of modulating a low frequency

signal.

(b)  Write two advantages of frequency modulation over amplitude modulation.

19. (i) e & 9 QUi &l 989 § U Hifeg |

(i) It 3t o & n-p-n ZivRex & ffa 3k freer sfyenaforent & srema &
fow ufgy M@ @itgu | 39 9RUg o 3TN gRT SRSl Sieg (b HogT,
AT fohe WehR W foh STt € | 3

(1)  Write the functions of three segments of a transistor.

(i) Draw the circuit diagram for studying the input and output characteristics of
n-p-n transistor in common emitter configuration. Using the circuit, explain how

input, output characteristics are obtained.

20. (a) 20 cm ST FrET & foRET STeoT SUUT o WA h S7ETs & R fomar &t guuT § 9% g
gfierfera wifey 518 ox fave &t Te= 9T 3 2 o1 ekt ufdfars a8t | fdafas
% Tefe off sa FIET | 3

(b)  TUUT A HT WENT FRl G GATEAT HifTT, IeeT UV W &1 forar ah1 st wfcferar <t
FE |
(a) Calculate the distance of an object of height h from a concave mirror of radius of

curvature 20 cm, so as to obtain a real image of magnification 2. Find the

location of image also.

(b) Using mirror formula, explain why does a convex mirror always produce a

virtual image.
55/1/1/D 9 [P.T.O.
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21. (i) T SRTST Bl IR R Al SR S JEieHIEeT B UG B Seeid HINT |
-l ST T RT3t i SAREAT foh MR I € 9 3

(i) ¥l SR T F-TR 3G G T TREA A, A, 3T, 7 HG 1 B |

C

?LZ
h 4 h 4 A

(i)  State Bohr’s quantization condition for defining stationary orbits. How does

de Broglie hypothesis explain the stationary orbits ?

(i) Find the relation between the three wavelengths A, A, and A, from the energy

level diagram shown below.

22. ¥ 3 g, fop fondlt g fomay T o1 et wepren forol fepr Wb ekt ST 0T Bt Sirett €
T ERN FT AT BT NG WiTgT | ST Geeh! Bl o § §H 31 Hew gl
T Tl | 3

Draw a schematic ray diagram of reflecting telescope showing how rays coming from
a distant object are received at the eye-piece. Write its two important advantages over

a refracting telescope.

55/1/1/D 10
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gug-¥g
SECTION-D
23, Hiar o fudrl 38 3% e o SN w9 | 2 fge A 7 g8 3w i e @ge §
I U & Fo9 Tl &, I 3GH D182l 95d Gl e o € | 5T Hiar 7 370 foast g
3% A 7 R BT, Tl I SHH BT T fopT |
SRS ST % SR W et vt o $ev STy -
(i) T 3R 3G Tt 3 o geat 1 vee fopar 2
(i) ¥ o TS = T SO 2
(i) 2fthe fameti § o1l & SIS gl i T el & 7 I UETen (ohd Wb BT & 2 4

Meeta’s father was driving her to the school. At the traffic signal she noticed that each

traffic light was made of many tiny lights instead of a single bulb. When Meeta asked

this question to her father, he explained the reason for this.
Answer the following questions based on above information :
(i  What were the values displayed by Meeta and her father ?
(1))  What answer did Meeta’s father give ?

(iii) What are the tiny lights in traffic signals called and how do these operate ?

UE - F

SECTION -E

24. (i) dfeedl V =V, sin @t F HI5 ac &1, L, C 3 R & foret avft daem & waifom & |
e SRE 1 SYANT Hh GRYY i UqaTeT q7 dieedl F YR & sig el BT o fofw
ZISTeh Tl HISTT | I8 T 1 HIoTE ST gRT 3R aieedT U &1 el ¥ 8id & | 39
ferfer o wftaer =t o T ST & 9

(i) for®l LR S0ff oferer o, X, = R &1 Wios % afsm e P, & | 579 39 9w 7 C
ST 7 T S0t 56F H 39 SR o ST €, o6 X = X @, T v Tonies P, a
SITAT & | P, /P, ST I |

55/1/1/D 11 [P.T.O.
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(1)

(i)

@)

(i)

@)

(i)

55/1/1/D

TG 1 S fIfau | geRt HEeRT F9aT= 3Uge 3N R YHeRU | 39 g §
T et =T SeT-8781 1 Sooi@ iy |

fereft 3t Seardt wmY ot wafhe Fuee § 100 T E T gHehT URume SiqaTd off
100 & | a9 aiiezam i vifeRT shHET; 220 V 3 1100 W € | URehfeid ahifoT :

(a) Toeiiae posel | Wit T&

(b) fies HUeE! § GRy

(c) Tadiae pusel & Rl W aieedr

(d) Tl Foeedt # o1

(e) ficfra et A v

An a.c. source of voltage V =V, sin @t is connected to a series combination of

L, C and R. Use the phasor diagram to obtain expressions for impedance of the
circuit and phase angle between voltage and current. Find the condition when
current will be in phase with the voltage. What is the circuit in this condition
called ?

In a series LR circuit X; = R and power factor of the circuit is P;. When
capacitor with capacitance C such that X; = X is put in series, the power factor

becomes P,. Calculate P,/P,.

OR

Write the function of a transformer. State its principle of working with the help
of a diagram. Mention various energy losses in this device.

The primary coil of an ideal step up transformer has 100 turns and
transformation ratio is also 100. The input voltage and power are respectively
220 V and 1100 W. Calculate

(a) number of turns in secondary
(b) current in primary

(c) voltage across secondary

(d) current in secondary

(e) power in secondary

12
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25. () 97 fgferdt v o g & fordt foig v (a) Faidh, (b) fommeft safaeseor o fom ot e
FIT | 9 W T x’ SR SATHr Ue ¥ diomr | faeror & 39 % o um
witaw |

(i) o ToRTRRT 10T o1 TR Febel R §Y 47T o [t SR o SATAehToT e ol Uehed
Tt o forere et @ o ity |
ot
() 759 ¥ ToRA o1t TR % oTT S9eH hivT o Ser o ®9 § forger whior § feraor i
T o fore o wifew | firsm it 3R =gAam fo=eta 7 & Ui | T & e

% fo =i oo T |
(i) o7 faeioT = & 9 faeivor 1 SR T g 2

(iii) Torelt Tufsamg THeIOT T % U HeTeh UX WeRTST St e foR<uT StRTeTIE ST ok
o ¥ TeT SR T WEfad et & | B & AuacHiE B AT 7 R 8
1T ? UTGRTeE uNee S ST | 3

]

Y

(1) In Young’s double slit experiment, deduce the condition for (a) constructive, and
(b) destructive interference at a point on the screen. Draw a graph showing
variation of intensity in the interference pattern against position ‘x’ on the

SCreen.

(i) Compare the interference pattern observed in Young’s double slit experiment

with single slit diffraction pattern, pointing out three distinguishing features.
OR

55/1/1/D 13 [P.T.O.
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(i)
(iii)

26. (i)
(i1)

(iit)

(@
(i)

55/1/1/D

Plot a graph to show variation of the angle of deviation as a function of angle of
incidence for light passing through a prism. Derive an expression for refractive
index of the prism in terms of angle of minimum deviation and angle of prism.

What is dispersion of light 7 What is its cause ?

A ray of light incident normally on one face of a right isosceles prism is totally
reflected as shown in fig. What must be the minimum value of refractive index
of glass ? Give relevant calculations.

r 3

v

37aTE AT i G fARau |

FAFEI- 3R & YN 9T qofd Seiaeil ol B 9 3R fasgifa-srer & qai 7 fomdt
=TTk bl HGUHeheT o T 5Tk e~ hifSTT | fehall =iTeioh ot HcrRierehell fobef ki
W R g 2

Tk TicRieeh! o H10T § HiRe=e 3 Hf < THenqan o1 SqanT 4 fopar Sirem & 2
areran
Grferaiiet @ wEwRt g fafau |

= few o wefeEdieT e § AB @i UsHEHH ai €, {5 oierg 1 m a9 ufakiy
10 Q € | 91 o ST fore yeorr qerm FqeH-ermrg AO ( = /) URebferd o |

2V 15Q
1 AW

14
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€

(i)

(iii)

(1)
(i)

55/1/1/D

Define the term drift velocity.

On the basis of electron drift, derive an expression for resistivity of a conductor
in terms of number density of free electrons and relaxation time. On what factors

does resistivity of a conductor depend ?
Why alloys like constantan and manganin are used for making standard resistors ?

OR

State the principle of working of a potentiometer.

In the following potentiometer circuit AB is a uniform wire of length 1 m and
resistance 10 Q. Calculate the potential gradient along the wire and balance
length AO (=1).

WV 15 Q
L AW

15



