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(v)

c=3x108 m/s
h=6.63x 10734 Js
e=1.6x10"19C

Hy=41tx 107 TmA™!
g,=8.854 x 10712C2 N~ m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg

= N 5=HH = 1.675 x 1027 kg
e & §eHH = 1.673 x 10727 kg
SMATTIST W& = 6.023 x 1023 ufd U Hiet

SIS e = 1.38 x 10723 JK!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/1/3

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=3x10%m/s

h=6.63x107317s

e=16x10"1C

Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N~ m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg
Mass of neutron = 1.675 x 1027 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~!
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Section — A

1. TS o A S & Beld o BT W SHB SSTell aiieed & [oeRoT i WE G

TIET | 1
Draw a plot showing the variation of de Broglie wavelength of electron as a function
of its K. E.

2. HieTEeA BIF | AT gt 3R T faret w6 egtaat =T o gt € 0 1

Why is the frequency of outgoing and incoming signals different in a mobile phone ?

3. FEAM ‘m’ R SO ‘q° HHE HUT Y A Y K THAHA IR &, S 60T Y 7T h
T o oirad €, O ToieT hidl €, SHeh! TicrsT Sl ohd Wb qeiferd Biet € 2 1

A particle of mass ‘m’ and charge ‘q’ moving with velocity v’ enters the region of

uniform magnetic field at right angle to the direction of its motion. How does its

kinetic energy get affected ?

4. To H fdr gRIEE! URATCIhT Pl ohdt 1ot ofd (UTeT) 3t TR T 90 T € | o |
IR &RT &t 2 FATRT | 1

-0

Figure shows a current carrying solenoid moving towards a conducting loop. Find the

direction of the current induced in the loop.

() ¢

5. 9 fordt fara ot fondl 3taaet 90T & £ 3T 2f o o9 W& S €, a9 o= arelt fdfe
I & — (i) iy 3727 Sl 3R (i) Sier 3ree fea 2 1

When an object is placed between f and 2f of a concave mirror, would the image

formed be (i) real or virtual and (i1) diminished or magnified ?
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Section — B

o & 39T T R fowe 3R wieH @l e g % S UM% HT STIN Hh Tlih

o hd o [ [aYaY
[FIATh GR[AT (ST |

1.8

1.4
1.23

V,, (Volts)

0.8

0.4

2 4 6 8 10
v (10 ¥ Hz)

Using the graph shown in the figure for stopping potential V/s the incident frequency

of photons, calculate Planck’s constant.

1.8

1.4
123 F=-=======—~

V,, (Volts)

0.8

041 5x10"Hz

2 4 6 8 10
v (10 ¥ Hz)

et 31 Tt st stk st g I

10 1 4
(@ sB+mn——> ,He+......

(b) 23M0+%H—>Z§Te+ ......
3rerat
ST I TUFROT Sl § (3T7ST TR FhH) BT § 2 Teh SAEX0T Wied AR HifT |

Complete the following nuclear reactions :

10 1 4
(@ sB+ymn——> He+......

4 2
(b) ZzMo +H—> ZgTe S

OR
If both the number of protons and neutrons in a nuclear reaction is conserved, in what
way is mass converted into energy (or vice verse) ? Explain giving one example.
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8. ol =eter | 27aeT el & 3TUATE o i STTURIT ol STANT ek ST TTeAh bl UTqUEehll
3T 9T T & o9 oY Zea= HINTT | 2

Using the concept of drift velocity of charge carriers in a conductor, deduce the
relationship between current density and resistivity of the conductor.

9.  3TYfad TehTET SR gk Yo UheT & SiY faHeT BT | SRE I Tl § TUH DT
T Toh g TR TIhIvT §RT STYIfer MehreT {eh: g &1 ST & | 2

Distinguish between unpolarised and a linearly polarised light. Describe, with the help
of a diagram, how unpolarised light gets linearly polarised by scattering.

10. Yo WehTeT fohdll e o BFH | oA O% Reifud &l S & |
G T G BT SUFRT Heh I8 NS 1o T 3T M0 &1 i ®ihd I 39 T ST
TEHIRT % 07 (L) TX 1T et € | 2

Why does white light disperse when passed through a glass prism ?
Using lens maker’s formula, show how the focal length of a given lens depends upon
the colour of light incident on it.

gug -9
Section — C
11. = ST T8 o9t & 3R T 3
(i) THAY AUSA % MY W 3T ol Gaell Wa HFe Bl SIS & [T Horaes F41
£ 7 FA-TEHT WAH F 3T AN D TgaM DT 198 T8 Tafereor Gaifed & 1 &
TAfeRTOTt T U Hewaqol SFyEnT faray |
(i)  ToRET AT T S T F JAT ST & 2 3 68 UehR 30— Bt & 2 U 8139 Tl
FRT Yeall <l ST §A1T T B I ST T Jfigehr et & 2

Answer the following questions :

(1)  Why is the thin ozone layer on top of the stratosphere crucial for human survival ?
Identify to which a part of electromagnetic spectrum does this radiation belong
and write one important application of the radiation.

(i)  Why are infrared waves referred to as heat waves ? How are they produced ?
What role do they play in maintaining the earth’s warmth through the
greenhouse effect ?

12. HreaHi & fHE et & foft U “Shifden o i 9Rem fafEw |
15.0 cm Freom o TRl fafeuet & It & &5 T I Thavll a5 Aid ‘S’ @ ¥ | 39
fHfTUeT & 7.0 cm TS T STt (3TTEcHTH 4/3) W& | UehreT {07 e Eifay 3R] STeT
U ST T8 &1heT UREhIoTd hiTST STE Wl o | {7 20 | 3

Define the term ‘critical angle’ for a pair of media.

A point source of monochromatic light ‘S’ is kept at the centre of the bottom of a
cylinder of radius 15.0 cm. The cylinder contains water (refractive index 4/3) to a
height of 7.0 cm. Draw the ray diagram and calculate the area of water surface through
which the light emerges in air.
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13. F=ETEAR TR L, L, SR L, ¥ ¥ 6T 31 I 310 Faraw 999 (i) TR, (i) Fareen
T & feT srgwash 3R A & foe = 2
3T T I YT o FeTT SHROT ST |
w9 it (P) ERE (A)
L, 6D I cm
L, 3D 8 cm
L, 10D I cm
Which two of the following lenses L,, L, and L; will you select as objective and
eyepiece for constructing best possible (i) telescope (ii) microscope ? Give reason to
support your answer.
Lens Power (P) Aperture (A)
L, 6D I cm
L, 3D 8 cm
L, 10D I cm
14. U 3NE Ta AR HIT 6 FRRT § =fdeor ted ardd ¥, U BRI & %o
ferdt foact i1 STeARIueT & € | 39 AfGRT Yo 3R THaul Aid § TR Thet o o
fe@me 37 Aol e | fawie < arell 31 ot [afmean faraw |
Explain by drawing a suitable diagram that the interference pattern in a double slit is
actually a superposition of single slit diffraction from each slit.
Write two basic features which distinguish the interference pattern from those seen in
a coherently illuminated single slit.
15. SoT-99g ARGT & YR W n-YHR 3R p-UhR o STHATAD] & s e BT | TRA I
AT 3R T AT U SR ATCABATS D! T DT |
Distinguish between n-type and p-type semi-conductors on the basis of energy band
diagrams. Compare their conductivities at absolute zero temperature and at room
temperature.
16. (a) [ohHl =AM o SN i scAieh-3TE fear T € |
ekl T oIt TR AT
e X Y IR 3 c
Lkl forer farer e SYAT
R X 3R Y’ TG TG Tk HE fAfaw |
(b) “fag ¥ o 3T “UGRT” HER & & 1 & | TawigT i |
(a) Given a block diagram of a generalized communication system.
Information Message Transmitted .| Message
Source Signal X Signal Y Receiver Signal User
Identify the boxes ‘X’ and Y’ and write their functions.
(b) Distinguish between “Point to Point” and “Broadcast” modes of communication.
55/1/3 6




17. Toya oot P % et e feya o fordl) wohe fom & E o @& T ¥ | 39 e g

3TE fRT ST aTet 97 30T T & iU =iteh e iU | 3 =5Teh | ofraread Wigei o af
T e | 3

An electric dipole of dipole moment P is placed in a uniform electric field E. Obtain

the expression for the torque T experienced by the dipole. Identify two pairs of
perpendicular vectors in the expression.

18. (@) R,3WR, (R,>R,) Fr=msi % 2 M =merh i e 6 w1 s | 3 3% e
et AR d G 6T ST &, T 3% s a9 Jeall b ST AT it |

(b) Tordl STAHM SR e & wifcaeh TToieh W g T YR Yellied &l @ € | T9 =l
% IFTEY i | i fad € faga ar, arn g, foea 8, 3tvare e 2 3

(a) Two spherical conductors of radii R, and R, (R, > R) are charged. If they are

connected by a conducting wire, find out the ratio of the surface charge densities
on them.

(b) A steady current flows in a metallic conductor of non-uniform cross-section.
Which of these quantities is constant along the conductor : current, current
density, electric field, drift speed ?

19. o= 9 39T U 31 foegd uiiuel § 3Teel UHiex (A) 3R STRY sieeHieX (V) % wiedis Hea
HIT |

o & geIT T foegd aRue | v Uidiies 9 vafed €RT 31 i | 3

4V 8V 100

55/1/3 7 [P.T.O.



20.

21.

55/1/3

In the two electric circuits shown in the figure, determine the readings of ideal
ammeter (A) and the ideal voltmeter (V).

OR
In the circuit shown in the figure, find the current through each resistor.

4V 8V 100

—AMW—
0.5Q
i i
3.0Q
AMAMA A MWV B
45Q ‘
6.0Q

UG NG T FTIAT ¥ (i) T=hid HuTa 3R (id) AT o7 aRefed it | 3t fopet
B 3 B (i) A, (ii) TTYe g W T, A o B e H Hehd w2
Define the following using suitable diagrams : (i) magnetic declination and (ii) angle

of dip. In what direction will a compass needle point when kept at the (i) poles and (ii)
equator ?

Topelt afTieTen T g Tl 4RT 1 Walfed &l &l &, | Ghad T Sl & {olT, aRATTerss
% DT & B, SFReT A T SRS [ o YRl § ST Fcd ity |

Ut Uehish ST 8 TEIDIT ol ol ot ha! THTR Ufgeht Genfea | dhed fer o Sl

g 9 {ohE UehIT bt STl & 2

Derive the expression for the magnetic energy stored in a solenoid in terms of
magnetic field B, area A and length / of the solenoid carrying a steady current 1.
How does this magnetic energy per unit volume compare with the electrostatic energy
density stored in a parallel plate capacitor ?
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22. fopdt uRaer § 80 mH o WXk 31X 250 PF % Te1ia &t 240 V, 100 rad/s 39T 9 it
fopam T & | afger <1 SRy SUeTvlig € |
(i) R % rms AF A HIT |
(i) IRUe FRT TN et ST ViR T ¢ 2 3
A circuit containing an 80 mH inductor and a 250 UF capacitor in series connected to a
240 V, 100 rad/s supply. The resistance of the circuit is negligible.
(i)  Obtain rms value of current.

(i) What is the total average power consumed by the circuit ?

qgug -
Section - D

23, 3THIA B UDH $T T 9 aenet ART & foga & 9ot e W O | 39 9N § 9% 9 S9A
o | Uk o SHH 9 e, ST FaqE 9 ford ST on, ST 2 AT | S 3T A
Y fot o SR | Ufed 1 Famn, O SE F€ U 6 oA & e § ol ot aeia o 3T
R R N TSR SUANT T S @1 & | W A W e of 3fead @ ar |
3T A " 1000 W — 220 V & M F0d o T T 28 W & CFL Joai 31 3UaiT i
3Y TR H 3Fad -qre R T R AT | 3EA SR ot 3 U gene KU s 3
TN T 7 T I el o7 3T fopa |

(i) 3 foar ¥ Afed § & 9 To7Ee geme § 2
(i) IRER AL ot % goiT § CFL 3R LED 1 SgcX € 2

(iii) J-gweh & faga-foet fhd TR § 52 ST & 2 4

Ameen had been getting huge electricity bill for the past few months. He was upset
about this. One day his friend Rohit, an electrical engineer by profession, visited his
house. When he pointed out his anxiety about this to Rohit, his friend found that
Ameen was using traditional incandescent lamps and using old fashioned air
conditioner. In addition there was no proper earthing in the house. Rohit advised him
to use CFL bulbs of 28 W instead of 1000 W — 220 V and also advised him to get
proper earthing in the house. He made some useful suggestion and asked him to spread
this message to his friends also.

(1)  What qualities/values, in your opinion did Rohit possess ?

(1) Why CFLs and LEDs are better than traditional incandescent lamps ?

(11) In what way earthing reduces electricity bill ?

55/1/3 9 [P.T.O.
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Section - E
24, (a) To ¥ fopdlt glom X0 N7 RN GUTEY @ FRIT a0 § SR 8T 9T T
£ |1 T8 g 1 AW feafay IR Suge aRag §RT $Hh B hi A HIST | 5!
FleeaTl Al SR AR ATy o [T =isTeh SFedw=T HioTT |

(b) CE fo=ard # 3MyR Safdd e i 3eRoT Sl Wiy | T ®9 § SRt
SHITSTT foh G =15k ol I GT &5 Yedeh o & | IUFIT fehar ST € |

areraT
(a) URUY NG i Ferdl ¥ fohdl gl aaT SRt & %1 i Wi | AT HifT | 79
el @R fria aimeT eeifad i |
(b) To= H IT T IR o o I e Tean-T | FemT A 3R B & T 9we 7T & fow
HIH RO Girew |
A
v’
B

(a) Figure shows the input waveform which is converted by a device ‘X’ into an
output waveform. Name the device and explain its working using the proper
circuit. Derive the expression for its voltage gain and power gain.

Device m
X

(b) Draw the transfer characteristic of a base biased transistor in CE configuration.
Explain clearly which region of the curve is used in an amplifier.
OR
(a) Explain briefly, with the help of circuit diagram, the working of a full wave
rectifier. Draw its input and output waveforms.

(b) Identify the logic gate equivalent to the circuit shown in the figure.
Draw the truth table for all possible values of inputs A and B.

A

55/1/3 10



25. (a) WA B YdAl T FRT o FHON BT TV S o METR-ATEST UehivH T
TATTeg ST T STRG Gitau | THT 947 & 1o 39T o-ho1 It | T FHehet 7T
31 T AT AT & T HIVN TR THI0T g 2
Tt TfiTeh % FATH-87 T -0 & U U Tiray | Heg Teel T 91 Hew & 3%
Y A o TS o foTd T T T T & ebel € 2

(b) 7.7 MeV & [l 00T i, AM9H (Z = 80) T &R & oW formameen o 31 aer
fSom wfaeim = ¥ e qHIOe 3U ST SMHhei iy | 5
Jrqan
(a) TEIHS HiSA & 98 I HewaIYol WA Gy S REveg Wagd i vt fareredret
W ARAT Fel HX Fhl | R o FTEGST UTH] o HISA §RT IHh! AT fohd TR
T ?
Ttz 9 %1 ST Xk H,, 7157 & a0 o IeEwe i |

(R = 1.1 x 107 m™! #if=10)

(b) TR & ANTEIAT T IUANT FHeh BTEEISI UIHI] Bt ndl el i Brsar & fofw st ured
T |

(a) Draw a schematic arrangement of Geiger-Marsden experiment showing the
scattering of o-particles by a thin foil of gold. Why is it that most of the o-particles
go right through the foil and only a small fraction gets scattered at large angles ?
Draw the trajectory of the o-particle in the coulomb field of a nucleus. What is
the significance of impact parameter and what information can be obtained
regarding the size of the nucleus ?

(b) Estimate the distance of closest approach to the nucleus (Z = 80) if a 7.7 MeV
a-particle before it comes momentarily to rest and reverses its direction.

OR

(a) Write two important limitations of Rutherford model which could not explain
the observed features of atomic spectra. How were these explained in Bohr’s
model of hydrogen atom ?
Use the Rydberg formula to calculate the wavelength of the H_ line.

(Take R = 1.1 x 10’ m™1).

(b) Using Bohr’s postulates, obtain the expression for the radius of the n'™ orbit in
hydrogen atom.

26. (a) T QA AT H ST Fh AT R 3R N Tl GRIEE! JehR IS & HRUT
FUSH & 3TeT W FUSeH o o ¥y’ T W I TRt favg WY ST graiehig &1 o fotw
STk A DISTT | 3T FUSH b BRUT ST TrIob & TS T SRR HiTT |

(b) o ¥ TWMT AR ‘R’ a1 o T8t Tohaq= JTehR ofd (U9T) § s 9R7 T fag M
Y JoeT Fh N G a1 Feherdl € | o7 % o UX A JrIehig &35 W ShiteiT | 5
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(a)

(b)

(a)

(b)

(a)

(b)

Ig IS 1ok 1T WA a9 Sl Sehfeqeh €0 9 UER qRueia o & €9 J 69 TR
o ToRAT ST Hhell & | 39 90 1 SUANT Yok oTelg ) STURA-SIE &he ‘A’
FHEHT G-I feaue N° BT o aReTforenr, STad @ g) T veted @ @I 8, %
I ST DI &7 & [oTT SsTeh U HioTy |

foredt aRkfa ufaferen, SO arT 1 wafed &1 W@l &, & T & W R
HIT |

AEE 0.45 m 3R TTIA 60 g i HE et st et D TG JHT R 9 oA &
FEATER AT R HeAfad § | O)i § 89 39 98 ¥ 5.0 A H TRl R vaTted & @l
T | 39 T &7 AR SR e [ Hiw (Y SO A W AR § a7 I
& ST |

Use Biot-Savart law to derive the expression for the magnetic field due to a

circular coil of radius R having N turns at a point on the axis at a distance ‘x’
from its centre.

Draw the magnetic field lines due to this coil.

A current ‘I’ enters a uniform circular loop of radius ‘R’ at point M and flows
out at N as shown in the figure.

Obtain the net magnetic field at the centre of the loop

Show how Biot-Savart law can be alternatively expressed in the form of
Ampere’s circuital law. Use this law to obtain the expression for the magnetic
field inside a solenoid of length ‘I’, cross-sectional area ‘A’ having ‘N’ closely
wound turn and carrying a steady current ‘I’.

Draw the magnetic field lines of a finite solenoid carrying current I.

A straight horizontal conducting rod of length 0.45 m and mass 60 g is
suspended by two vertical wires at its ends. A current of 5.0 A is set up in the
rod through the wires.

Find the magnitude and direction of the magnetic field which should be set up in
order that the tension in the wire is zero.
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