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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)

55/1/2/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=6.63x10731Js

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 103 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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qUE - F
SECTION - A

1. 1 FUSHT HooHHIER 1 e g foafaw | 1

Write the underlying principle of a moving coil galvanometer.

2. Tomm HaEme i TeR Wt & foIT e a bl SUeR A AT ST § 7 1

Why are microwaves considered suitable for radar systems used in aircraft

navigation ?

3. Uit LCR Uue | SIS & T[T %R’ i G ffaw | g9ehr SI AT T & 2 1

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

4. o7 H 39U IER & fogied emaw +Q ot fog O W ferg & | Seor@ Hitvie i

fonTa= V , — V, 9T, 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

5. g fdt et M g @ B W gy Y a1 S, o SO uRes (Rt [Saegied st &%
HROT T & | 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 ?

55/1/2/D 3 [P.T.O.
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ug - g
SECTION - B

6. UM TEAT A = 240 T T4 o1 Ui Frorst= BE/A = 7.6 MeV &1 HfE A1 &1 ZHel
¥ forafred giar & SFH 9cd® & fofr A = 120 31X BE/A = 8.5 MeV & | Ho-31l URehord
HIT |

YT

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

o o [a¥a

7.73 MeV &, H Fsll 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 gHe =7.73 MeV.

7. 39, [ emf 1.5 V 3R 2.0 V T4 IR U AT 0.2 Q 79 0.3 Q €, ured |
TSI & | 37h o TeT i emf 3R T=IR WA IRehlerd HieTT |

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.

8. X Fam fefEu |
Tafr=T =Tt & wehreT % ToTT TGS Hread o %2 hivT 1 A f=1-f 21T & | SRoT T |
State Brewster’s law.

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

colours. Give reason.

9. AR VTG H IUANT &1H aTet Y&l (i) Hehivi (&T1oTa) (i) fawiger sl same S |
Explain the terms (i) Attenuation and (ii)) Demodulation used in Communication

System.

55/1/2/D 4
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10. meﬁﬁmwﬁml,n&(ml>%)é€ﬁwﬁAaﬁTB%% #iR
LA T A % o™ fo=RoT B g9 & AU W Eitae | 3 VR favg ot e
HAT &, aF 37 SH1 H T i DI SeTHM i USI9Td il & ? HROT ST | 2

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 ?

T[USTT
SECTION - C

11. () == o1 Hi G fAf@n |

(i) o puefcr & ot FTeT S 1=0=1 IR0T 1.5 H & | Afg Tk Fuectt § 0.5 s § &RT
0 F 20 A &SIl &, T 3T PUSTH H FoARI-JiTehT 1 U feha=T & 2 3

(i)  Define mutual inductance.

(1)) 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 ?

12. & GHFR UigehT MG X a2 Y S uigehisi & & T € 3iX 3% i U ff 99 € |
X Wt Uigeme o S g &, Sl Y H e, = 4 %1 e e |

X1 | LY
| |

+ -
O O
15V

(i) g TASH B god aTRar 4 uF &, O Ueish T ot eiieT gReplerd iy |
(i) X T°TY S Uigehrat & e aver=aR aNehieid iy |

(iii) X Y ¥ Gfad feR foed i & SO 61 3FHH e | 3
55/1/2/D 5 [P.T.O.
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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.

+ -
O O
15V

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

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

(i11)) Estimate the ratio of electrostatic energy stored in X and Y.

13. 3 o WY IR Ierhl 9 R ORI 1 3R L vatted 8 @ € 3 S ae gue d ¥
g 37 TeThl 9 Uelfed gRTeT Ht fEen TuE € df IF 39 6 h9 UeR U § 3
B 8T T T YT T S~ T & | TF UBR g9 IcT o [eIT 2sTeh W Hito |

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.

14. =41 ‘2’ & Tohdl org o) 3T UhauH &Y ¥ fgaRkd € | 38 9oid & %7 & [l fog W
forega e E o feiu =St U SIS0 | 39 WK 98 SRIeT [ 30 aord § ol 33 o fawgat
% foIu =g fasfepd emmaeT =t wifq SHoeR 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.

55/1/2/D 6
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15.  UHRI-foRA TTE & 39 i i STeqol 1 Seoid ShiteTu FSeh! ST WehteT o ad gt
% GRT &l T ST Fehell, TR haIeT - FHIHIT b STFNT FRT &l bl ST Gebell & | 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.

16. (a) T=&E &5 B § o v ¥ TaHM hdl eI 0T W o7 3ol g a6 o [old
sTeh iy | 3

(b) EHF ST F TAEE IS 2, T ST Vet ST, fo # g9T SR, U % adt %
FfoR ST fohlt THTH Frehig &5 H ol i & | 8 § 39 9 SIRREd Hie 3K

30 I I g T |
X X X X X X
o 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.

(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 o—»
X X X X X X

n e——
X X X X X X

c o—»
X X X X X X
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17. (a) 20 cm S3haT 3591 3 fohalt 3Tadel TUUT & WA h S & foRdt forar it g & o) g2
UReIeTd THIToTT 579 UR ferrey bl Y@ UX 3T 2 T Rciash ATty ured &l | Wfctarr
& fegfy ot Fa ST |
(b)  TUUT T T YANT I G SATEAT HITSTT, I UV T &1 {oaT T ST iAoy it
FAAE |

(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.

18. (i) T FRMST ol RN I aTcll SIX i FACHHIOT i I H Sooid BT |
TSiTTelt ST T SHRTTet Sl ST [ Wb heal & 2

(i) = SRIT Y SoTl-E A | A TR L, 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.

55/1/2/D 8
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19. ¥ I g, o Fopelt Rt fommar | 37 et wehren foheot foh WehR SiT7eRT g1 T80T i STl &,
TR G HT FAT U1 SRE WU | STl JRIThT bl T § 8k &1 Hewaqul
o fafaT | 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.

20. SATIEM SR FRT 5T TR Sd-Thid q01 Sci et € 2

Z-feom ® waRa g arett Weskd: giad - T ® TR i | SeadE e
Te T &5 i SR i 3 HiT | 3

YT

iR & aftudim 99 &1 do9aeT &1 AOSE0l Mgy | 78 e fw e guaia &
ST Tl Uehar H, TS ol ufgehrali § Sca—T &rT
dd
i:eOd—tE BT |
Tt O FETRA i U1 Bl SRR 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

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

=% qr

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

55/1/2/D 9 [P.T.O.
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21. (a) 191 e1ghd o faet o Hige ot STeeashal ol =AFEIaal I aTet el 3 HREh]
T AT DT |

(b) 3T HIgeH I qoT | TG Higer o &1 oy fefEn |

(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.

22. (i) CIfTeX & A9 @Usl &l &Y | 9 Hifg |

(i) SIS ST - | n-p-n TR & FATd 3R FEwT STiemetiornl o o &
T giuer oM@ wifew | 3@ 9RO & IUANT §RT ARl hise 6 Feer g
FATeTeIfuTeh fohe TehIT U fohe ST & |

(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.

Tqus g
SECTION -D
23. i % TS 3T 3HF Tl of 5 W@ & | e faer o Hiel 3 g% 3@ o S oee o

el Th & Jod T &, T STH BRI Sgd 9l oAlee ol & | 5T Har 4 o foat §
3% TR T U9 BT, Al 36l SHePT HRUT T {7 |

ST STHHRT o SMUR W (=erad 91 & ST SIeIT
(i)  Hidr TR 39 Toarstt = o goat 1 Ueei o6 2
(i)  HYaT % TSt 3 =/ 3 A 2

(iii) 2fthep famrett il 377 SIel orge] i o1 Fed & ? e Yo [ohd Yo 8T & 2
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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 GRETT fAf@y |

(i)  TOFIA-3TIAE % MR U G SoiaeHT ol B W& 31 fasiifd-aret & Ui o fohat
A ! HRIEHAT & [TT isteh a1 HioiT | Tt =Teteh sl AfaRieehdl - SHReh
TR T et & 2

(iii) AT UieRTepT % A0 § siewe o Afaa S fasnqet 1 suan =i fFar s g2 5

aran
() ORIRERT 1 FEER! e EfEy |

(i) e feu 7T gRfeEEReT aiug § AB @€ THEHH aR €, SEh! g 1 m aer uiay
10 Q¥ | aR &% FRe fawa yeordr qar Gqem-omare AO ( = [) IR SIS |

v 150
I AW
A O B
120
—\W—]|
G
1.5V
—AMA
0.3 Q
55/1/2/D 11 [P.T.O.
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(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).

oV 159
I MW

1.2Q
—
1.5V

AMA——————
03Q

25. () @V =V, sin ot FHE ac A4, L, C AR R & ol 2ol Fiem & Faird € |
e 3R T SUFNT HXeh UNT bl FIETET G20 Sieed o €RT o s hefl oy o folg
=Tk AT HISTY | T Feaf AT T STaH 9RT 3R Sieed U & Hell § e € 1 39
T & afae =t w1 @1 ST € 2

(i) el LR St oftwsr #, X, = R @0 9Rwe &1 A ok P, & | 79 39 9k | C
&Y =1 He A0 36 o 36 TepR NIl ST €, {6 X = X B, A Wit o7 P, &

ST E | P,/P, T HINT |

55/1/2/D 12

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



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

()

(i)

()

(i)

()

(i)

55/1/2/D

IR 1 T TAMET | ST FREISRT 95T SUga 3G §RT 9HeET | 39 ok |

T aTet fafe=T Soti-47al 1 Sooid ity |

fendl STIeT Sl ZEHET T WefHeh Fosel | 100 T & T SHehT IRuTe ST ot
100 & | f1oRT Siieedr i wifert shAeT: 220 V 3R 1100 W & | GReHierd i :

(a) Tadiae Foee o Wil ge

(b) TS FUSA H 4R

(c) Teciraes Fosel & Ol W aieedr

(d) Toeirers poest # arT

(e) faeiraep puectt # wfer 5

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 PI/P2.

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

13 [P.T.O.
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26. (i) % R v § u% % Rt f9g o) (a) GO, (b) faATel sfqeor & o o e
FHiT | g W fEfq x’ R Afaeor e 4 diedr § fa=ror @ 39 &% fau ww
ity |

(i) i fovigTepr oTeToT &t 3T Fehel hid gU AT o 5t WaNT & safaentor ted &l et
TeRt o faer e ¥ qorT i |

reran

() TS0 T ToRA a6l YR & T YA 0T & Held o © | foaei T H faeror ot
T o I 7k it | fiew 107 3R Aam oo o1 & usi 7 fUe s o e
% oI SSTeh SFed=T Iy |

(i) o7 foreigoT = & 2 faretooT &1 SR R e 2

(i) Tt THTEaETE THHIVT TISH & T Tetsh OX TEhIRT i s [ohuT TeTeiad STIa Hieh
o TR ST AR Qo7 WRafad et & | % % Ta-ieh %1 JAaq T e eiqr
T 2 AR IR At HIT |

|

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

55/1/2/D 14
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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
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