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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
= I 5=HH = 1.675 x 1027 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
4n£0

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 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. =T FUS Ty F eRd fag fafay | 1

Write the underlying principle of a moving coil galvanometer.

2. Tome G W TSR WTel & foIu ged a hl SUeRT ol HIAT ST ¢ 2 1

Why are microwaves considered suitable for radar systems used in aircraft

navigation ?

3. 9ot LCR 9RUY & 315 & T[0T SRep’ i TR feAfay | 5kt SI ATk 37T € 2 1

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

4. o7 @ 9T IER @i fogferd emaw +Q fodt fog O W fea & 1 Soor@ wifviw fom o

fonTa= V , — V, 9T, FoTcHs STl T & | 1
+QO- [ J °
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- | J °

O A B

5. A fdt et T g @l B W gy Y 31 S, o SEH uRes Rt fagied et o
FHROT foRd &3 § 1 U g ? 1

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

surface get affected when its radius is increased ?
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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
H fomived giar & ™8 Ui & felT A = 120 3R BE/A = 8.5 MeV & | Ho-Swil URehiotd
HIT |

YT

Horg aAtafsen fH + fH - ;He + n, STETeh, S 1 (BE) fH Hl 2.23 MeV a4 ;He E7)

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 :

%H + %H o ;He + n, where BE of %H =2.23 MeV and of ;He =7.73 MeV.

7. 9, SFH emf 1.5 V 3T 2.0 V TA1 IR Wi HE9 0.2 Q 797 0.3 Q €, U §
AT € | 39 I Tl &l emf 3R TN U GReBIeId HITsTT |

Two cells of emfs 1.5 V and 2.0 V having internal resistances 0.2  and 0.3 Q
respectively are connected in parallel. Calculate the emf and internal resistance of the
equivalent cell.

8. X Fam fefEu |
fafir=T =it & UehreT % folT TRESiT Hread o seT hivT &1 A fi=-f 2l & | sRor ST |
State Brewster’s law.

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

colours. Give reason.

9.  TOR UUTICA | IUFRT & aTel UgT (i) WehioH (&furan) (ii) fomige™ st sme ST |

Explain the terms (i) Attenuation and (i1) Demodulation used in Communication
System.
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10. me%ﬁqﬁwﬁml,%(mpmﬁ%ﬁwﬁAaﬁvB%\% 3T

LA T A % o™ fo=RoT B 9 & AU W EWitaw | 3 Voeres faveg ot e
HAT &, aF 37 SHT H T i DI SeTHM i USI9Td hidl & ? 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 FUSieral & fohdt Tl T == RO 1.5 H ¥ | 3 Tsh FUselt H 0.5 s H €17
0| 20 A B Sl &, T 77 Fueell H Ferad- et bl Uia fohea e 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. 3t R gt Gl X T Y i ufgehiati o & T € 3R 39 ard gUed ff 99 ¢ |
X &t ufgHa o e a1 5, Sath Y H e, = 4 1 e e

X1 | LY
| |

+ -
O O
15V

(i) 3 GIISH i god T 4 uF &, df Tcieh Geniis st ST TRt it |
(i) X T°TY S qigehrat & e faeer=aR aNehieid i |

(i) X @Y ® e fer for i & ST &1 ST ey | 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 Terhl § R ORI 1 3R L vated 8 @ E 3 s ad gue d ¥
g 3T Aofhl | Weled €IS & [S91 T9F &, df I8 ST (% R UPR UH H S
B 8T T T YT T S~ Bl & | TF UBR g9 T o [IT =sTeh W Hito |

T U &t 9iemT fafey |

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. =9 ‘@’ & ol oo/ TR 3T UhAHH ®9 I fgaRkd & | 39 Joid % ST & [ fog T
TRy dierdt E o Tl =sish i SifST | 39 TR 3 39T 16 30 9ot ¥ el g3 o forgat
% foTu 7g fasfepd emmaeT =t wifq HeeR 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.  TRRI-TEd oTE o 39 O AT STe0T ol Ieoid hifsTy STkl SATEAT JhreT o o T

% GRT &I ot ST Hehell, T ool SEE-HHIHIOT o SUFRT §RT &1 ol 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.

16. (a) T & B H AT v ¥ aHH fHdt AR H0T T o7 aTet THRT a6 6 [l

o7 [y |

(b) THF A ¥ TAHH e 2, Seidei 3 Ul T, o § T9T SaR, U0 & ael &

AR ST Th T TohaHT el &1 | JoeT e & | &1 § $9oh U9 3RIEd Hiie 31X

3T 3T H Y HifT |

(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
oL o—>»

X X
n e——

X X
c o—»

X X
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17. (a) 20 cm el F1oaT & foRdlt STadet IUUT o | h H91E & Tohdl foey ot g9uT ¥ =8 g4
TieRfeTa SifeTT {579 Tx fave ol T 0T 37ee 2 o arkdfaeh Uiates ured &l | ufdfees
%! feafa off 7 T |

(b)  TUUT G T YANT S §U SARAT DY, ST TYUT G & oIy hr ST Hiciforeer i
A E |

(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 ol S i FACHHOT i I H Sooid BT |
TSiTTelt ST T SHRTTell Sl ST [ Wb ohea & 2

(i) = SRIT T Sofl-T A H A TRE A, A,y 3 A, T FEE T BT |
C

7\’2
A \ 4 A

(1)  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. =% IeM g, o Forelt qeeet T | 37 et werren foreot foh WehR AITrkT BT T80T <l Il &,
TR XGRS BT AT 0T IR WA | 319l §G9ehl b g H $Hb &1 Hewaqol
oy fefan | 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. TIAEYH STERT §RT T WK Jgd-griehid a3l Scdw &idl ¢ 2

Z-T5em § GaRd &= arett (Raehd: giad Jegd-greid a6 3IRE Wity | e o
TS T &3 S e ot i Hi | 3

YT

iR & aftudim 99 &1 do9aeT &1 AT ey | I8 <vEe fF fed guafa &
ST o1 UThAT H, TR ol Glgehtell H Sca~ &Ry

dCIDE
i:eOT AT |

T P, HATNT ! T3 bl SR Y THT I e[l Tl ¢ |

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

=g
where @, is the electric flux produced during charging of the capacitor plates.
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21. (a)

(b)
(a)

(b)

22, (1)

(i)

()
(i)

= Mgt o el o WG ol STevdehdl S =TIl Sa arel fohal g1 e

! ATEAT HINT |
AT HIget i ot § Mg Hige o 31 o faEy |

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

Write two advantages of frequency modulation over amplitude modulation.

2T & i @Uel 1 T&9 § gUi ST |
AT ST [T | n-p-n 2SR & FATd 3R FawT Siiienetiorent o oo &

T guer oM@ wifew | 3@ 9RO & SUAN gRT SAWE $iee 6 HaeT,
FAeTeIfuTeh fohe TeRTT U fohe STy & |

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.

U -

SECTION -D

23. T % AT 3 3HF Tl of 5 W@ & | e faer o Hier 3 g% 3@ o o oee o
el Th & Jod T &, T STH BRI Sgd 9l oAlee ol € | 5T Har 4 o foat @
3% TR T U9 BT, Al Sl SHehT HRUT T T |

I STHHRT o R W F=feiad o9 & 3o i

(i)  Hidr R 39 Toarstt = o goat 1 Uei o6 2
(i)  HYaT % TSt 3 =/ 3 A 2

(il) 2fthep Far=TeTl § 1T 39 SIS gel Sl FT Fecl & 2 TRl Ut Thd WehI BiaT & 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) TOHM-3TUAE % YR W Tod Soidel ol T 9 3R fasifa-set & usi | 6t
Tk Sl TRl o o0 &sTeh Sea— HIfTT | ohdt =Tete st UfdRieehar foh et
T R AT € 2

(iii) T UfRTeT o FH0T § B2 SR S S MHenqet &1 Suan = fFar ST g2 5

aran
() ORIRERT 1 FEER! [HeT ey |

(i) e feu 7T GRefeEEeT aiug § AB @€ THEHH aR €, SE6 g 1 m aer uiay
10 Q ¥ | AR % 3R forva Haorar qem Fer-o7=g AO ( = [) TR ST |

oV 159
I AW
A O B
12Q
—\W—]|
G
1.5V
AW
03Q
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()
(i)

(iii)

()
(i)

25. (1)

(i)

55/1/2/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).

2V 150
I AW

1.2Q
—
1.5V

A —————
03Q

aieedt V =V, sin ot 3 HiE ac &, L, C 3R & [HHl 207 T & T ¢ |
e 3R T SUGNT Yok UNT bl FaTET q20T Sieedl o €RT o s hefl oy o forg
ZISTeh AT HISTT | T Feaf A HifsTe ST &Ry 31X diced U & %ell 9 8 & | 39
T o afae =t o e <7 € 2

fordl LR it aRwd #, X, = R @41 GR99 &M ¥ o6 P, & | 519 39 4R 5 C
&I ST He AT 36 o 36 TepR oNTra ST €, 16 X = X B, A Wit 1ot P, &

ST E | P,/P, T HINT |
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()

(i)

(i)

(1)

(i)

55/1/2/D

TFIRMY T 1 TAfaU | 39ehT HESR! Mg SUTTR 2TRE §RT G9eeT | 39 gfed o
2 et T Stl-&7al T 3ol ST |

fepdl STIeeT Sl ZEHET S Wt Hugelt H 100 T & T SHehT IRuTe 3T ot
100 & | FereT sieedr 31 Sifer hERT: 220 V 3R 1100 W & | IREHTeTd hitT

(a) T5cirass Foee H W & ge

(b) WA FUGEA H GRT

(c) Taclioes Foeet & fai W diced

(d) foeftereh Foeedt # e

(e) focirares goeett & wfem

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

13 [P.T.O.
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26. (1)

(i)

()

(i)

(111)

(1)

(i)

55/1/2/D

I o TRt v 7 us & fohelt fog W (a) SO, (b) forment =afaeor & forw ot sgea—
HINT | 95 X i x* 3R ATTHOT Ued | diear § fo=ror i 90 & fore a
Hifaw |

A fadepRT TIRI0T 1 3T Hobd Y §U 7T & T5ISRI TN & SATTHIOT YeT i Tehed
TeRt o fae te & qorT i |

reran

o | TR aTel W o T 3TTIa= 0T & Held o © | foaor ST | fa=ror 1
T & 1T I itaw | oo ior 3R <A faee HivT & 51 § UsH & S9ea-ih

% feTT st SJed=T T |
o7 farequT =/ € 9 fereduoT 1 RoT E E 2

Tohell TS HHEHIOT A o Ueh Thetsh OX UEhIRT i Shis o0 STHeTaen] Saa Hieh
o o S9T 3R quT Wiatdd gt & | i & ST9ad-ieh 1 JAad A ST g
T 2 AR IR it HIT |

|

A 4

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.

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

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

14
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()

(ii)
(iii)

55/1/2/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 ? 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.

A 4
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