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(v)  ST&T 37TEIE 81 37T [Tt Hifaes i & G #1 3TFT F GHET 8

c=3x10% m/s

h=6.63x 1034 Js

e=1.6x10"17C

Uy =4mx 107" TmA™

g,=8.854x 10712C> N m™
|

4TE

m, = 9.1 X 1031 kg

2 & FFHH = 1.675 x 10727 kg

T & 539 = 1.673 x 10727 kg

AR & = 6.023 x 1023 9id 7 AieA

ieESTHH e = 1.38 x 1072° JK!

=9 x 10° N m? C?

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

(i) 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
qguestion 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 107* Js
e=1.6x10"1C
Uy =4t x 107" TmA™"

£, = 8.854 x 10712 C2 N-! m2

=9 x 10° Nm? C2
4%80

m, =9.1X 1031 ke

Mass of neutron = 1.675 x 10727 kg
Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Section — A

1. 9 [l fam = [7T 31ader 90T & 31 2f & &9 @1 AT 2, a9 9 arell Uidiers Har
BT & — (1) SAiaeh 3TaT ST 317 (i1) BieT 37ar foratad ? 1

When an object 1s placed between t and 2f of a concave mirror, would the image

formed be (1) real or virtual and (1) diminished or magnified ?

. TR W TMAST ol o Hold o 0 T THH S-SFell aileed o [oerul &l Uk Qe
IMET | 1

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

3. HEEd B W faEer oY et et b engtaat = 4t g 7 2 1

Why 1s the frequency of outgoing and incoming signals different in a mobile phone ?

4,  TEEHEM ‘m’ 3T A ‘q° FH HIE HUT Y’ A F [hl THTHM i &, S 0T il T i
{9t & oTraed €, § Wel¥l sl &, STh! TTasT Soil [hd U U91ad aidl & 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 i1ts motion. How does its

kinetic energy get affected ?

5. Toof H TRl gRIeTel ARATGRRT 31 [ohdl TTeteh od (91°T) Sl SR T8 ST 747 € | o9 |
R YR i <90 Sy | 1

-

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

direction of the current induced 1n the loop.

-0
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Section — B

6.  3TYfad U 3R {GHhd: giad Wl o did O HINT | 3G I Gl ¥ TUH HisTT
{5 Toh T TP TehIU §IRT 3Tefor UehreT ek giad &l STar & | 2

Distinguish between unpolarised and a linearly polarised light. Describe, with the help

of a diagram, how unpolarised light gets linearly polarised by scattering.

7. VoI YIS Rl i o fUsH © oA I qReEd & S e |

I W I 1 ST Sileh g JYN1SU o [ohdll 8T 70 19 i hihE U 39 T 3Add
TeRTST o 90T (1) OY T it & | 2

Why does white light disperse when passed through a glass prism ?

Using lens maker’s formula, show how the focal length ot a given lens depends upon

the colour of light incident on it.

8. o ¥ <¥MW 70 RI€T fo9d 3R WieH ol YdH Agrd o & ATh 1 SUITT ih ©h
ERRICREEARGEIS I 2

V_ (Volts)

2 4 6 8 10
v (10 1 Hz)

Using the graph shown 1n the figure for stopping potential V/s the incident frequency

of photons, calculate Planck’s constant.

V_ (Volts)

2 + 6 8 10
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9. I I AT AMNIHIT STITHAT T G HISTT - 2

10 | 4
(a) 5 B+n > He + ......

94 2 95
(b) 4 Mo+ H >p3le+ ...,

AT

TS TFal AN MRl § UMD 3R =I2FT JHT I T&AT T Wl 8, a9 hd TR
ST T TFROT Foll | (ST SHH shH) BT & ? Ueh 3STEL0] 9ied ARl Hhifew |

Complete the following nuclear reactions :

10 | 4
(a) 5 B+n s [ J

(b) Mo+ H— oTe+......

OR

[f both the number of protons and neutrons in a nuclear reaction 1s conserved, in what
way 1s mass converted into energy (or vice verse) ? Explain giving one example.

10. TR AT | 3TE9T 18l & 3TUelg o shi 3TSTUT hl SUIANT Hich 3§ dTeAsh ohl UTaaehdl
AR 9RT Ocd & & 9ae Zcd~ 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.

s - ¥4

Section — C

1. 3UgE ARG 6 F@eddl O (1) TR Gpara 3 (ii) Afd HIoT TR Hise | Fig o
DI e i (1) g, (ii) e g W 3@, 1 98 6T <90 H Fehd M 2 3

Define the following using suitable diagrams : (1) magnetic declination and (1) angle
of dip. In what direction will a compass needle point when kept at the (1) poles and (11)
equator ?

2. THEr URATT SO T TR €RT | Jaled & @i &, § Grad e 3ol & [o1T, TRATCTER
o FHIehg & B, &hel A 9T oTFTe [ & YT H F5Teh g~ ShiloTy |

U Uehleh STTIA 39 HIhid o1l bl ot bl YUY Uigeh! SuTa | Grad e aRgd Sl
g9 H [T TR &t STt & 2 3

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 I.
How does this magnetic energy per unit volume compare with the electrostatic energy
density stored 1n a parallel plate capacitor ?
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13. Tohdr aRag T 80 mH & W& 3R 250 uF & T&RA & 240 V, 100 rad/s YA 9 ST
ToRaT T & | 9T SR Uiaie SUT0NT & |

(i) RT3 rms AF U ST |
(i) UR9Y FRT TEYNST et 3T Ve T § 2 3

A circuit containing an 80 mH 1nductor and a 250 UF capacitor 1n series connected to a
240 V, 100 rad/s supply. The resistance of the circuit 1s negligible.

(1) Obtain rms value of current.
(1) What 1s the total average power consumed by the circuit ?

14, e KU 70 U941 & 39X ST - 3
(i) THAY AUSH & INY O ST I Iadoll Wd AT i SRSedr & fow Homaes &=
€ 2 RIG-TIhIT WFH & 3T 9N Pl T DI SOg I8 fafror detad & | &

faeRToTT ohT Teh He<aqul STUANT foiiEy |
(i) TSR TN ol SHHE q0 T 7T AT & 2 I g UhK 3cd 8l & 2 U 819 U9
FRT Geal ol ST G910 & § I 3O 7 fHehT (et € 2

Answer the following questions :

(1)  Why 1s 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.

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

15. TSN o (Bl el o [o10 U5 “Shilieh ShI0T” i URHTHl feifay |

15.0 cm [S91 & {ehdl TATCTUST il Al o s UX g UHAUN (o5 & ‘S’ W@ € | 9
MMAvET | 7.0 cm 342 T ST (TR 4/3) 90 & | TeheT [T 3RE Giee 3 o
TS T T8 &Th, T DIST STag TRl g | 7 grT | 3

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

A point source of monochromatic light ‘S’ 1s 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 1n air.

16. e REM@ARE @4 L, L, #AR L, 9 ¥ {7 g1 1 379 GarH 996 (i) TEI0, (i) geael
S % feru erfieyass 3R At & fow <= 2

3 3T I YT & [T HROT JISTT |
a9 it (P) R (A)
L, 6D 1l cm
L, 3D 3 cCm
L, 10D l cm 3
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Which two of the following lenses L;, L, and L, will you select as objective and

eyepiece for constructing best possible (1) telescope (1) microscope ? Give reason to
support your answer.

Lens Power (P) Aperture (A)

L1 6D 1 cm
L, 3D 8 cm
L3 10D ]l cm

17. 3UgeHT 3G Qg AT HINT o FRERI H AT U2 aad H, Ucd® BRI & Teha
ferdl faacHT o1 aRmoT & € | 39 a0l Yed 3 Teshaull Hid ¥ Uehiivrd Ushed e/ H
feare 37 aTet Yo H foes 3 arelt 3 Jet fafemean fafan | 3

Explain by drawing a suitable diagram that the interference pattern in a double slit 1s
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 1lluminated single slit.

18. FoN-4US AR@( & YR W n-TbhR A p-UbR & EATCh] o g [qugH HieT | WA I
dT9 3 T A9 T bl ATAeha1el i gt ity | 3

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:
19. (a) Todl SATUeH SER SHGT] T oA1oh-2TRE [T T ¢ | 3
ekl e | " ot " G397 g |
ard e e THoTe T SLpIHCa|

T X 3TMT4Y? Tg 9T a97 8 g [y |
(b) “fas T TER" 3N “TAROT” HGR & 9 31 @ H [9S HINT |

(a) Given a block diagram of a generalized communication system.

i . M
Information Mvir/ssage X Tragsmltted v Receiver casage User
Source Signal Signal Signal

[dentify the boxes ‘X’ and Y’ and write their functions.

(b) Daistinguish between “Point to Pomt” and “Broadcast” modes of communication.

20. foya smet % frdt S fye @ e veeme for & E | war e & | 29 f5ya g

IS 7T ST ot o7 ST T o [0 o4oTeh U hited | $H 55Tk H ofvaad |G o &
Il I GEAI-T | 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.
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21. (a) R, 3ARR, (R,>R,) F=at & & el =Tetehl &l &R far T g | afs 5% o6t
TeAeh AR | G {51 ST €, T 3ok Jeeig 39T Bl Sl 3TATd F1 ShifsTy |
(b) THEl 3THHEM ST I & Ylfcdsh TTeieh § hig TR 4T VaTed &l &l & | 39 Ol
% TSI A 91 AT 3 ¢ ; ToRga amy, 9R7 9-cd, To=]a &4, 9dTe 9ret 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 surtace charge densities
on them.

(b) A steady current flows 1in a metallic conductor of non-uniform cross-section.
Which of these quantities 1s constant along the conductor : current, current
density, electric field, drift speed ?

22. o= o S9NT MU 57 foRya uRuel § 31IeST UHIEY (A) 31X 3Ty dicedie? (V) & e Haikd
HITAT |

(9
4 & :—ll—?‘\g ; & >
OXEE JON
A A
- - | :
SEEEEYS LY
(a) (b)
3rera
T ¥ 1T T [o=]d URug | Ucie WX § Yaled gRT A Sig | 3
4V V. 1.0Q
AMM— —1
0.5 Q2
1Y l
3.00
VVVV A MV V -
4.5 Q2 ‘
6.0 €2

In the two electric circuits shown in the figure, determine the readings of ideal
ammeter (A) and the 1deal voltmeter (V).

E 6V
= 2 i—ll—m & 5
A T SO y

OV 9V

: : L ) :
w7 o)

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

4V |8V 1.0 Q
|

que -
Section — D
23. 3T FI USH FB WEHl 9 Tawnet AT o R & fot et ® 9 | 39 a1 H 98 9 994
o | Ueh &7 39 07 Jfed, ST FaQd § agd ISl 91, 39 88 ™1 | S| 7| A
3T FavT & IR | UTed ol Idma, af ST T8 I [ 37 o 58§ 371 oY d19sie o 31
R HIH A TIREH-SRAT ITAN fohl <1 @1 & | Wi &1 5 H Y- | 3 @i o1 |
3G A 9 1000 W — 220 V & IET Fod o H T 28 W & CFL ol &7 YN i
AR B H 3IMGd J-FHhA F BT O A7 | IHH AR o 3T 3T Ferra U 3% &
9T ol 31T 9301 Aok oA ohl ST fohaT |

(i) 3Tk foaR § Uled H A 9 oV Tq = € 2
(i) YRR amuee v % o1 3 CFL 3R LED &1 dgck € ?
(i) Y-Th | fa=Id-faet 9 IR § 92 Srar g 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 ?
(111) In what way earthing reduces electricity bill ?

U _
Section - E
24. (a) 9 B A T GRT o FHUN HT YHUE I oot MTR-HATEST UhivH U hi
TG ST T ARG TE0 | THT ) & o6 AT -0 91 9 91y [Hehet T
3T 3T ATST 91T &1 T 10T TT TehIT0TT g3l 2
[l ANTH & FAH-8 H o-FH0T & TeiT 0F TiraQ | Tz A=et 61 1 7w ¢ 3R
Y T & TTEST & [a9d H 7 o1 U & Jqehel € 2
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(b) 7.7 MeV & THdl -30T &I, AMTH (Z = 80) I &R o [olU [aRmEmaer T o aar
TS9T Aot © Yo GHI X M 3o hirsT | 5

STAT

(a) TGRS HISA hl T8 I FEwdYul 9N [IET ST REE Wagq i UieTd faremedrsn
! AR &l W bl | TR o eTZSST UH] & HiSeA R S AR [hd UHR &l
T ?

FCesHT 1 1 SUFNT Xk H, TTE i G T Aher Hiisg |

(R=1.1x 107 m™! =Aifso)

(b) SR & SR BT ITFNT FHIeh BTG UTHY] bl nall eIl Dl 591 o [T SFsTeh It
HIMT |

(a) Draw a schematic arrangement of Geiger-Marsden experiment showing the
scattering of o-particles by a thin foil of gold. Why 1s 1t 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 a-particle in the coulomb field of a nucleus. What 1is
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) it a 7.7 MeV
o-particle betore i1t 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 < 10’ m™).

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

25. (a) To 9 T g X’ §RT Mol oy &l i aired § ®uand &idr S9ET T
& | 39 gfe 1 9 fafan 3R Suged aRuYg §RT $9% i i AT SIS | 39!
A efey 3R IR eIfed o [T &5Teh SJcd—~ hioiT | 5

(b) CE =g U 3MYR a&add Zed & a0 3MRI0 iy | T & 9 ST
SHITST o 39 dh T i AT &5 Ya8eh o ® H IUANT ThaT ST & |

SAT
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(a) UNUYT 3G I AT ¥ [Hdl YT q47 GEHRT o H1d Tl G H SRS HINT | THh

el 3R [T aUTeT 3Tad il |
(b) o H IIIT T IRIG & T o T TedT-T | [HaRT A 31X B & 99l §9d M & [0
TIHE 9RO EiU |
A
oV’
B

(a) Figure shows the input waveform which i1s converted by a device ‘X’ into an
output wavetform. Name the device and explain its working using the proper
circuit. Derive the expression for its voltage gain and power gain.

(b) Draw the transfer characteristic of a base biased transistor in CE configuration.
Explain clearly which region of the curve 1s used 1n an amplifier.

OR

(a) Explain briefly, with the help of circuit diagram, the working of a full wave
rectifier. Draw 1ts input and output waveforms.

(b) Identity 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

26. (a) 9T GEC W 6T ITAN b oA R R N U ol 9RIETE! JATHR FUSET o HROT
FUSA! o 3T W FUSAl o &% 9 x’ §U W d hdl 05 W 3Icq~ T=ihig & o
[T 2T ed~ HIT | 3T FHUSAT & HRUT Icq~ Jrehid & FET3T i 3T
HITT |
(b) TaF H IV IR ‘R’ AT & [Hdl THTAN FAHR od (URT) H HE 917 T a5 M
T av ek N 9 S [Hberdl & | o7 & o5 U - T &5 U hiT | S
N
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(a) I VIRV [ 917 Fee a9 i dehicdsh ¥ 9 A UR9eT 99 o ©9 1 69 UhR
e [ohaT ST Wbl & | 39 a0 &1 IUAN Fleh oTTg [ STURI-HIT &8TFA ‘A’
FHH TH-IE 9 N’ B I UiRATAw, ™NEE = ORI vaned 8 @ &, &
I 30 DT & & [oTT STk U SHifTT |

Tl IR IRATeT, a9 9T ‘I Yaled 8 @l €, =g &F (@8 IREd
T |

(b) TR 0.45 m 3 THAM 60 g i P A4l &St dTeTh B¢ $Heh AT T X o &
FEEEY dRI gRT Heiiad & | aR | 8l 39 98 ¥ 5.0 A i W& 9R7 Halied &l &l
& | U T & T GRHEI0T S SR S SIS 7E 30 i W AR § a1 I

&l S |
(a) 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.

(b) A current ‘I’ enters a uniform circular loop of radius ‘R’ at point M and flows
out at N as shown 1n the figure.

Obtain the net magnetic field at the centre of the loop.

(a) 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 1inside-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.

(b) 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 1s 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 1s zero.
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