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e Please check that this question paper contains 15 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 26 questions.
¢ 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 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)
freiie gar 3 g2 3BT 3 70
Time allowed : 3 hours Maximum Marks : 70
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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N m™?

1
——=9x 10° Nm?2 C2
4n£0

SR T 591 = 9.1 x 10731 kg
=2 T A = 1.675 x 10727 kg
e & §e78H = 1.673 x 10727 kg
Talgl §& = 6.023 x 1023 ufdq U9 diet

dieesTHM i = 1.38 x 10723 JK!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/1/3/D

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 :

c=3x 108 m/s
h=6.63x107347Js
e=1.6x10"1°C
Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N m™?

1
——=9x 10° Nm?2 C?2
4TC£0

Mass of electron = 9.1 x 10731 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole

Boltzmann constant = 1.38 x 10723 JK~!
2
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qUE - F
SECTION - A

1. 9l LCR URuY ® IS % “TOTdT SRey’ i IR feAfay | 3qeht SI Wb 3 & 2 1

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

2. o ¥ ToiT o @R & fasfed smerr +Q ol fog O W fom T | Sooi@ it i =/

fonTa= V , — V, T, FoTcHs STl T & | 1
+QO- [ S —— .
0] A B

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

difference V , — Vy positive, negative or zero ?

+QO- [ TSSO —— (]

O A B

3. A frdt et M g Sl B W gy Y ST S, o SO uRes Rt [Saegied stenT &%
HROT TR & | 1 aRacH R ? 1

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

surface get affected when its radius is increased ?

4.  fomm GETer H TSR WU & foIT Ted o bl SR il HET ST § 7 1

Why are micro waves considered suitable for radar systems used in aircraft

navigation ?

5. I FUSA TeoHHIeY Fl SR T ey | 1

Write the underlying principle of a moving coil galvanometer.

55/1/3/D 3 [P.T.O.
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TUg -G
SECTION - B
6. =X FEW fofEn |
fafir=t =Tt & WepreT % foTq TRERTT Hreas o SR Hi0T 1 A =11 el & | RO g | 2

State Brewster’s law.

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

colours. Give reason.

7. HOR YT H SUANT B aTet UST (i) Hehivi (&T1oTaT) (i) fawiger @l e S | 2

Explain the terms (i) Attenuation and (i1) Demodulation used in Communication
System.

1
v
TS T A % & foraRer i g9 & fow o witaw | Ay Ve fava w e
AT &, A T 3T H T A SIS THM i URTTT BT & 2 HROT ST | 2

8. wmmﬁﬁmwﬁml,%(mp%ﬁmﬁwﬁAaﬁrB%\/—aﬁr

1
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 ?

9. T uA, TR emf 1.5 V 3R 2.0 V TT IR Wik A 0.2 Q 720 0.3 Q ¥, uea |
TN & | 37h o Tel i emf 3R TR WA IRehlerd HireTT | 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.

55/1/3/D 4
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10. S &7 A = 240 T7 T 3ol 4id Frereraid BE/A = 7.6 MeV &l &g A9 3 Zohet
7 foafred giar & 91 9cd® & foft A = 120 31T BE/A = 8.5 MeV & | Ho-31l URehord
HIT | 2

YT

Hor TET 2H + TH —— He + n, STifeh, 569 3= (BE) 2H %1 2.23 MeV @41 JHe %

o o [a¥a

7.73 MeV &, H Fsil Iehierd shifsa |

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 :

fH + fH - gHe + 1, where BE of fH =2.23 MeV and of ;He =7.73 MeV.

T[USTT

SECTION - C

11. (a) T=&E &5 B ¥ a1 v ¥ TadH hdl eI w1 W o a6l g g o [old
T fafay | 3

(b) THM AT G AT HIE F2H, ToigeH 3 TeH HUT fo | I9MT SFER UK % T &

FfoR ST fohlt THaHH Frehig &5 H ol i & | 8 § 39k 0 IRREd Hie 3K

30 I I g T |
X X X X X X
oL o—>»
X X X X X X
n e——
X X X X X X
c o—»
X X X X X X

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

with velocity Vv in the presence of magnetic field B.

55/1/3/D 5 [P.T.O.
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(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
oL o——»

X X X X X X
n e——

X X X X X X
c o—»

X X X X X X

12. =9 ‘@’ & ol oo/ TR 3T UhEHH ®9 I fgdRd € | 39 goid % ST & [l fog I
forega e E o feiu =St U SIS0 | 39 WK 98 SRIeT [ 30 aord § ol 33 o fawgat
% foTu 7g fasfepd emmaeT =t wifq HeoeR AT & |

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.

13.  UHRI-foRA TTE & 39 A i STeTul 1 Seoid ShiteTu fSeh! ST WehreT o ad gt
% GRT &l T ST Fehell, TR haleT SEEEH-FHIHI0T b STFNT FRT &l bl ST Gebell & |

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.

14. T GHFR UigehT UGN X T21Y S uigehiai & & T € 3iX 370 e U ff 99 € |
X Bt UigHe o S g &, Sl Y 7 e, = 4 %1 e T |

X1 | LY
| |

+ -
O O
15V

(i) g TASH B God aTRar 4 uF &, O Ueish T ot iieT uReplerd sy |
(i) X TATY S Uigehrat & aie aver=ag aNehieid iy |
(iii) X qY ¥ Gfad feR foed i & T 61 3FHH R |

55/1/3/D 6

Downloaded-From:http://www.cbseportal.com



Downloaded From:http://www.cbseportal.com

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)
(iii)

15. (1)

(i)

(1)
(i)

16. (a)

(b)
(a)

(b)

55/1/3/D

Calculate capacitance of each capacitor if equivalent capacitance of the

combination is 4 UF.
Calculate the potential difference between the plates of X and Y.

Estimate the ratio of electrostatic energy stored in X and Y.

ST DROT i g feafaw |

ToT Uil & ohat IeT 1 3= IR0T 1.5 H ¥ | ATE Uk Fueett § 0.5 s H &RT
0 F 20 A & Sl &, o 31T PUSTH H FoARI-JiTehT b U feha=T & 2 3

Define mutual inductance.

A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one
coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with the

other coil ?

1 egta & fact o Hige &l Savashal Sl A=A o arel el & el
1 SAAT DT | 3

3T Higet &l qoiT § g g & &1 oy felfay |

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

signal.

Write two advantages of frequency modulation over amplitude modulation.

7 [P.T.O.
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17. 3 o | IR Terh] 9 R ORI 1 3R 1 vated 8 @ § 3 S ae gue d ¥
g 37 =TeThl 9 Uelfed gRTeT t fgen TuH € A I 39 6 h9 UeR UH ¥ SO
T & T H STHYUT FoT 301 el & | T TR T FeT o {olT S5Teh U hifTy |

T U &t i fafen |

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.

18.  JICTEH e T fhg WK SRIA-TrIehid a1 Sca= &Il & 2

Z-feon ® waRa g arett eskd: gfad - aam ® TR i | SemadE e
TS T &A1 I KR | ST i |
rerar

iR & afudim 99 &1 do9eeT &1 AOSER0l Mgy | 78 e fw e guie &
ST Tl Uehar H, T i ufgehrali § e &Ry

1:80T %ﬁ?ﬁ% |
T O TR i TS Bl SERT FIl T ST [T FoAed § |

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

55/1/3/D 8
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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 @, is the electric flux produced during charging of the capacitor plates.

19. (a)

(b)

(a)

(b)

20. (1)

(i)

(1)
(i)

55/1/3/D

20 cm FshaT T & ol eradet TUOT o W h Serg % TRt faver &6t quor @ ae g
TieRfeTd SifeTT {579 ox fave ol Wa oY 3Tee 2 o1 arkdfoeh Uiates ured &l | ufdfees
%! feafa off 7 T |

TYUT A T TN F §U SARSAT iU, ITA IUVT T & ferray ohr et wfeifersr ot
A E |
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.

Using mirror formula, explain why does a convex mirror always produce a

virtual image.

2T & i @Uel 1 T&9 H g0 ST |
AT 3eaSTeh [T § n-p-n ZiREX & TTd 3R fFaer stfyereiiorent o ameaa= &

T giuer oM@ wifew | 3@ 9RO & SUANT §RT ARl hiee 6 Feer g
FAeTefuTeh fohe TehIT U fohe ST & |

Write the functions of three segments of a transistor.

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.

9 [P.T.O.
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21. I% 39 gU, o ol ey fover | o arett wehTen fehvuT ot b STTehT 5T WevT Bt STIefl <,
TRIFAT G HT FAT 0T SIRE WU | ST9ed! GRIhT bl JoT § 9k &1 Hewaqul
o fafaT |

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.

22. (i) T FRWSAT I UKW i arel SR S FEEHIHIOT il I H Seoid Do |
TsiTTelt ST ST SHRTTetl Sl S [ Wb hea & 2

(i) = SRIT Y SoTl-ET A H A TR A, A,y 3 A, T FEe T BT |

C

7\’2
A \ 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.

C
A Ay
3 B
7\’2
A v A
55/1/3/D 10
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gug - g

SECTION -D

23. T % AT 39 3HF Tl of 57 W@ & | ik faer o Hier 3 g% 3@ o o oee o
el Teh & Jod T &, T STH BRI Sgd 9l oAlge ot € | 5T Har 4 o foaet @
3% TR T U9 BT, 1 36l SHePT HRUT T T |

SRS SRR o SER T Frfeiad wet & 3R ST -

(i) i 3R 39 Toarstt = o goat T Ueei o 2

(i)  HYaT % a3 =/ 3 A 2

(iil) T Ta=ret | oIl 3 Il ogel ot 9T hed & 2 TN T [ohd HhR el & 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 :
(1)  What were the values displayed by Meeta and her father ?
(i)  What answer did Meeta’s father give ?

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

GUS - T
SECTION -E
24. (i)  3TYATE ST i GRETET @y |

(i) TFIA-3TUAE % SMER U Gk SoiaeT ol Bcd W& 31 fasifd-aret & Ui o fohat
A ! HRIEHAT & [TT isteh a1 T | Tt =Teteh sl AfaRieehdl fh SHReh
W R w2

(iii) AT UieRTepT % A0 § siewe i Afa S fasnqet 1 suan =i fFar s g 2 5

YT
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() TR o1 HEHR! (Far fafau |
(i) = ST 7T gRefeEEeT uRug § AB @€ THEHH aR €, NH6 g 1 m a9 Ui
10 Q€ | aR &% FRY fawa yeordr q9r Gqem-omare AO ( = [) IR HifST |

2V 1590
I A
A O B
120
—\W—]|
G
1.5V
LA
039

(1)  Define the term drift velocity.

(i1)  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 ?
(1i1) Why alloys like constantan and manganin are used for making standard resistors ?
OR
(1)  State the principle of working of a potentiometer.
(1)) 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).

v 150
I A

1.2Q

1.5V

0.3Q

55/1/3/D 12
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25. (i) % Rt v § u% o Rt f9g o) (a) GO, (b) faATel safqeor & o o e
FHiT | g W fEfq x’ R Afaeor e 4 diedr § fa=ror @ 39 &% fau ww
ity |

(i) i fovigeprt oTeToTt &t 3T Fehel hid gU AT o EiERt WaNT & safdentor ted &l Tt
TeRt o faers te ¥ qorT i |

YA
(i) TooT R a6t THRT % T ST 0T % We o & Eer Hhivn 7 faeRer w
T o I 7k it | fiew shioT 3R Aaw oo ior & usi J fUew o T
o TeTT =isteh =ea=1 FITT |
(i) =t fagimoT =/ & 2 faeiooT st SR T € 2

(iii) forelt TGaTg HHRIOT BISH o Teh Toteh UX THTRT i his [T Mo 3Taa Hich
o 3R STAR Qo7 WRafad et & | % % Ta-ieh %1 JAaq T e e
TMET 2 U G T I | 5

|

A 4

(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

55/1/3/D 13 [P.T.O.
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(1)  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.
(i)  What is dispersion of light ? What is its cause ?

(11) 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.

|

A 4

26. (i) @V =V, sin ot F HE ac A4, L, C AR R & ol 2ol Fiem & Fairad € |
R 3T T STANT ek UNUe kY HqaTen qem dieedl o 4RI & s shefl o7 & foaw
TR U SITIT | T8 Rt 1 hifoTe ST &RT 31X dieedl Ueh & el 9§ 8l € | 39
Teafa oo st 3 et ST § 2

(i) TR LR %ot aRwer ®, X, = R T GR9e 1 3R O P, & | 79 39 9a" 7 C
& ST He A0 36 H 36 TepR el ST €, {6 X = X B, A Wit 1ot P, &

ST E | P,/P, T HINT |

YT

(i) TFERER H FHE GREU | HR FREHRT G SR 3G R 9Feiey | 39 gfed
B aTet fofiT=T Stl-&7a T 3ot i |

55/1/3/D 14
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(i) TordT STReT STATE SIS TS FUSel § 100 W § TAT ST IR ST off
100 % | FereT sieedT 3R wIfer SHAST: 220 V 3R 1100 W & | UReHTerd it :
(a) Tadias Fuee o Wi ol ge
(b) T FUSA H 4R
(c) Teciraes Fosel & gl W aieedr
(d) foeters Foeet 7
(e) Tocliss poeett & wfert
()  Ana.c. source of voltage V = V,, sin ot 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 ?

(i) 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 PI/P2.

OR

(1)  Write the function of a transformer. State its principle of working with the help

of a diagram. Mention various energy losses in this device.

(i) 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

55/1/3/D 15
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