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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

. ToRME B TMAST ol o %ol o ®0 T THH S-Sell aileed o [oerul &l Uk Qe
IIMET | 1

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

2. WETEA ®iF T TH et i e et st engraat e o/ gl § 2 1

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

3. FEAE ‘m’ 3 IER ‘q° T HE BT Y A G [HAl THTHAN DT &, ST HUT i T
[G9T o oTraad &, H Vol hidl €, STeh! TSt So1l (b9 Wb UeTiad aral & 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 ° {9 IRTEmE GRAIHT 6 [ aetsh o@ (A1R7) i 3T IAHE ST T & | o9 |
U 9RT &l (G397 Sy | 1

-

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

direction of the current induced in the loop.

-0

5. o [l o = Rl 3Tader ST & f 31 2f & &9 @1 AT 2, a9 99 ool Ui Har
BT & — (1) SIdTeIeh 27T ST 31T (i1) DI 27en foafad 2 1

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

formed be (1) real or virtual and (1) diminished or magnitied ?
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Section — B

6. o= ¥ 9T MU T fova 3R WiEH i YA 3gid o sl UTh 1 START Fleh A
[gdieh TNehieTd hileTT | 2

V. (Volts)

2 4 6 3 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.

V_ (Volts)

2 + 6 8 10

v (10 " Hz)
7. A I AT TTRE SR B IRT BI ; 2
(@) 5 B+gne—s He+......
(b) ijMo + ?H > igTe + evene
3T

Ais Topdt T ST § WMl 3R =2l SiH1 ol A& T Tl 8, a9 (69 TSR

SSIHT BT WUROT Sofl | (3T ST SJshH) BIeT € 2 Ueh SSTed0T e AT HifoTy |

55/1/3

Complete the following nuclear reactions :

10 1 4
(a) s B+ n > He + ......

94 2 95
(b) Mo+ H—— jsTe+......

OR

It 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.
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.  Tohdl ATk H 3TTAYT STehi o 3TUEIE o ol STETRUT h SUIANT THich 39 TTieh i Ul el
3R 9N Tcd & g a9 e~ HieTT | 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. Y THT AR IRGehd: giad Wl & aid [aug SifT | 3TNE i FerIal § auF i
{oF Toh T TP UiV ST 3TEfora UehlST ek gfad &l STan & | 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.  ¥eoic ehreT fohdlt shid o e 9 o’ O aReiud &t STam & |
o HehY G T SUANT ok I8 I [ Fordt W M0 19 o6t wiehd U 39 W 3Mafcd
TEHTST o 0T (TM) T R Tl & | 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.

Tqig — Y9
Section — C

11. == 5T 70 994l & 39 SIS - 3

(i) HHATT HUSH & INY UX ST bl Udell Wd AT sl ITSiiiedl & o Homdes o=
€ 2 oRgA-grIhid WaH & 39 I B TedH S SE98 J8 [afrior Targ € | 39
ferfereuTt 31 sk Hewegul SuEnT i@y |

(i) ST T bl SHEHIT 0 -1 AT ST & 2 T 169 bR S0 Il & 2 Ui &89 U9Ta
§RT TRl &l ST S0 T | F 391 T Yeht (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.

(11) 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 ?

2. AT % [HA! et & [oTT I “Shifceh 0T Sl AR [Ahay |
15.0 cm o & Tdl TAfeiuey &f dell & o5 9 Pz THavl o5 & ‘S’ W@ € | 9
ffveT ° 7.0 cm 9T A% SToT (3T9aaHIe 4/3) T & | TehreT 0T 3T Wi 31 ST
U 1 8 SART TREBIT HINT SHd TR a H 1 8T | 3

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

A pomt 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.
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3. F R M@AR AL, L, 3R L, | ¥ {7 1 ol A G 96 (i) TR0, (i) gesen
T & Tl ST9geae 3R AAHT o [T I 2

3T AL HN I o TeTT SHROT JITTT |
a9 9o (P) gR® (A)
L, 6D ] cm
L, 3D 8 cm
Ly 10D [ cm 3

Which two of the following lenses L,, L, and L, will you select as objective and

eyepiece for constructing best possible (1) telescope (11) microscope ? Give reason to
support your answer.

Lens Power (P) Aperture (A)

L1 6D 1 cm
L, 3D 8 cm
L, 10D 1 cm

4. 3IUFFT NG WA ARAT iU o FRR T ATTROT Yo arad H, U BRI & Tehel
TeRT TqacHT o1 TR &1 § | 39 AT Yo 3R TeHavl |l ¥ THRd el 510 |
fe@ETE 3 a1et Ued U fave S aedt & Jef [arreed ferae | 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.

5. SoN-U8 RN & ATYR W n-UHR 3 p-THR & JEATH & a9 [aUST HINT | Y I
AT 3R T AT U Z7ehT ATAHATS bl ol i | 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.
16. (a) Todl AU TR AT T soAToh-ARG [T T ¢ | 3
ekl '-Fla'-‘ﬂ X ﬁfﬁ?‘[ v F E é&?l {‘C!;»Hl f |
ﬂﬁﬁ' |.H4.-|Qr| .H-I-—'(rl T{-|lv-|(f| SH4lYenTl
T X Y’ UgEIET 997 7k S [AEy |

(b) “fa'vgﬁfa@ 3 “YEROT” HER % 37 &1 &M H {oHT I |

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

Information Message Transmitted . Message
, Recelver . User
Source Signal Signal Signal

Identify the boxes ‘X’ and ‘Y’ and write their functions.
(b) Distinguish between “Point to Point” and “Broadcast” modes of communication.
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17. Toyer ool p % fordt o= foye =t fopdt ushee foga &1 E ° w@r @ ¢ | 59 fgyd g

IS 7T ST dTeT o7 ST T o [0 o4oTeh W hited | $H =45Teh | ofvaiad qIG9T o &
T hl GBI | 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. (a) R, 3R, (R,>R,) st & gl el =1ciehl Sl AR 641 T ¢ | 5 32 fhal
AT AR & TS hAT ST &, T 399k Jeeid TET Sl b1 3TUTd ST hitsTy |

(b) THHT STGHAM TR FHIE & icaeh TTeTeh ¥ i T 9T Valfed & @l € | 39 9t
% STGY i T AT 39 € ; ToRa 9, 9R7 '+cd, To=a &1, 379dTe aret 2 3

(a) Two spherical conductors of radu 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 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 ?

19. Too ® 39T TTU T Tl IRl § 3RS UHISK (A) IR SR dieede? (V) & Ui Maid

HIST |
—( :: >+
i
r L I_ll_m ; 4 =
T YO f
A 9V
- i |
@ (b)
AT
T § ST 7MW fo=ld aRue | Uodieh Wiaies § diied 9T Fd i | 3
4V 8V 1.0Q
AMA— —|
0.50
R l
3.00
A AAA—
450 ‘
6.0 O
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In the two electric circuits shown in the figure, determine the readings of i1deal
ammeter (A) and the 1deal voltmeter (V).

LA

O Y © N,
CAY 9V
""" @ T

OR
In the circuit shown 1n the figure, find the current through each resistor.

4V |8V 1.0 Q
| |

AMW— |
0.50
IV l
3.00
A AAAA—T
450 ‘
6.0 O

20. IUYFT ARG i eIl 9 (i) =T [GHura 3R (ii) Al 0T IREMYT HIST | IS Fhal
DI e Tl (1) gt (ii) TYed g9 W 1@, O 98 6T <90 H Febd BN 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

21. Tdl aRATeTeRT ST e TR 9RT [ Yaned & &l ¢, B Grad Jraehid Sl o [T, GRATCT
% g & B, &A% A 91 THTE [ o 9T H &S Jcd— HieT |

U Uehish 3T 39 FrEehid Sl bl qotT [l FHAY Uisehl YT H Arad e agd ol
g9 T fHT TR &t STl & 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 in a parallel plate capacitor ?
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22. oA 9Rag 7 80 mH & W& 3R 250 UF & Femia i 240 V, 100 rad/s 3M9id & T
fohar T € | RO T Uiy SUeTUiT € |

(i)  YRT & rms H U HIST |

(i) ORI FRT FERNTT FoT AT LIRS FT § 2 3
A circuit containing an 80 mH inductor and a 250 pF capacitor in 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 ?

Tqug —
Section — D

23, 3 F S FT HEAT T fa9net AT & fogd & ot e W S | 39k IR H 9% FW a9
A | Ueh TG 39T 07 Jfed, ST Haq@d § Tagd Al 9T, 39 8¢ ™1 | 5§ S| H o
YT Tl o 9 | ATed i T, O 3T I8 U 76 379 o 88 | 3791 o s oty 3%
TR H9 Sl TIRESRHL SUAN a1 S @1 & | i & 38 H J-Hqebd I 3fad el a1 |
394 3 9 1000 W — 220 V & 99 dod o &H W 28 W & CFL el Sl 39ANT i
AR B H 3 YFFIhA HU HT GO fGar | 38 AT W 33U g ] AR
TR i 2T 5T e et bl 3TE foharm |

(1) U fOeR 9 e H P 9 o7/ 0=HH ¢ 2
(i) RIS TR A bt gt T § CFL 3T LED 1 dgck € ?

(i) J-TIPFH foea-foet 6d TR | = S ¢ 2 4

Ameen had been getting huge electricity bill for the past tew 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 ?
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24.

55/1/3

(a)

(b)

(a)

(b)

(b)

(a)

(b)

qug —
Section — E

o ° 6l g ‘X §RT Hash aumey & Fa aimed § | 9aRd giar ST T
¢ | 39 o 1 A9 [I@u IR 39T IRUT §RT $9%h 1A i AT HIST | TTH!

Al Afey 3R ITeRT oIled o oY S&oTeh SJcd—~ HiT |

CE =9 H YR dEdd el Sl 3Tai0T STYUeRIol Tiau | T ®9 9 SRAT

HITT {7 0 956 &7 i TT &5 Ta8sh & €9 H STINT fhar Sar € |

SRAT

URTY 3@ ! Ferdl ¥ [T qoT a3 [SesRl & & i G819 H SRS HINT | 396
a3 M TUTEY 3TARET Shifeiy |

ey 3 29T T TR 3 A T T TEET | PR A S B % i wv Wi 3 form

HIH 9ROT i |

A

B

Figure shows the input wavetorm which 1s converted by a device X’ 1nto 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

X

Draw the transter characteristic of a base biased transistor in CE configuration.

Explain clearly which region of the curve 1s used in an amplifier.

OR

Explain briefly, with the help of circuit diagram, the working of a full wave

rectitier. Draw its input and output wavetorms.

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
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25. (a) W@ B TaA T §RT o FHUN HT Yh{UE S oot TMR-ATHST Uehiv= U <hi
ST oLl &1 3G GigU | UGT 91 € [ YT o501 91 9 9iY et T
3T 3T ATST AT &1 T 0T I FehITUTT g3 2
fopdl e % PAT-8 T o-F0T & U9 I Tirau | TEg Trael 1 F1 7o § 37
TH AT o AR & G99 T a1 g1 U & Hehell € 2
(b) 7.7 MeV o Al a-0T &, A9 (Z = 80) H &R & [0 ToRHEeT § 37 a9
TS9N Uit | Y& FHIST S 1 3Tehe BT | 3

3rerar
(a) YEIHIS TS Hl o & Hew@ol YU [ET ST RAUEE WaH i UieTd [armears
i AT &l Y Thl | TR o eSS A & HISeA NI A AR v UHR &l
T 2
FTgsT I3 =1 SUFNT ¥k H , TTe ol alTeed ol Iiehet Shifod |

(R =1.1x 10" m™! &ii=0)
(b) Y o TR T STANT Hich BTZSST UXHIY Tl nall I i 15T o [Tl =hstep O

T |

(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 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

o-particle betore 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.

(TakeR = 1.1 x 107 m™1).
(b) Using Bohr’s postulates, obtain the expression for the radius of the n' orbit in
hydrogen atom.

26. (a) A GO FE9 1 ITART Fh BT R 3R N W ol GRTETE! JARRR ISl b BRI
FUSEA o 3T W FSeAl o o5 F x° 30 W [ ol g W S b &1 & e
STeh T T | TH FUSAT % HROT 39+~ Jraehig &5 {13t &l G HITT |

(b) T=F ¥ IIMW AR ‘R’ a1 & hAl THTHH IR od (IRT) ¥ &g a1 T &5 M
T a9 ek N 9 T [Hberdl & | o7 & o5 U - FEIhiT &7 U hiTT | z
N
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(a) I VIRV [ 917 Qe 399 &l dhicdsh ¥4 9 A UR9eT 99 o ©9 H 69 U
T AT ST Wbl & | 39 a0 1 ST Feh oTaTe [ STUI-FIE ThA ‘A’
FHH TE-I fo19e ‘N’ & I ufirierenr, a9 @@= 97 ‘I vaned & @ & &
I S0~ T & o (o] SsTeh W ity |
ﬁqﬁﬁqﬁqﬁﬂ%ﬂm@w T vaied & @l &, Tl g &5 @ IRIEd

|

(b) = 0.45 m 3R SHAM 60 g i hig Al ST ATeTh DS THH T R T T
ST AR 5T Heiitad ¢ | dR1 | 8o 39 S8 ¥ 5.0 A &l - 9RT Yalied &f @l
& | 39 TEhIg &5 T URATT A G S BT Y 6= B W AR § a9 I
gl 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 1nside a Solenoid of length °I’, cross-sectional area ‘A’ having ‘N’ closely
wound turn and carrying a steady current ‘1.

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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