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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)

55/1/2

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. o fopat fora ot fopdlt etaraet <UOT & £ 31 2f o &g T@1 STl &, o S ool Uidie shar
I & — (i) iy 37T Sl 3R (i) Sier 3ree foa 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 ?

2. TOMHRM W AN S % el % Y § TEE SSel aiee % [OeRuT T UE G

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

3. HieTse BiF | T gt o) T faret w6 egtaat faeT o gt € 0 1

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

4. FHEYF ‘m’ 3T A ‘q’ BT Bl HUT ‘v’ o I Thal THTHH TrIehl &1, ST H0T i 71T b
feom o oirad €, O UoieT hidl €, SHeh! TicrsT Sl [ohd Wb yeiferd 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 ?

5. fo # Tt uRmael uReTfereRT st foRdt =Tetsh o[ (UTRT) i SR TGEE SR T § | o |
IR 4R 6 52 TRy | 1

() ¢

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

direction of the current induced in the loop.

-0
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Section — B

e TehIRT 3R ek giad TehTeT & S g HITT | SR I TEFal § Ju HieTe
o Toh g TIohTX IhIvT §RT STYIfer MehreT {aeh: g &1 ST & |

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

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

v YT ot i & e m § o o1 aReifud & STar € |

oG W T T STANT ek T8 SRMRY ok fepelt T T of i e g3 39 WX St
TIEHIRT o 30T () TR ¥R T |
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.

o 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
v (10 ¥ Hz)
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9.  Hra <t Tt AR ST I ORT SIfT 2

10 1 4
(@ sB+mpn—— He+......

4 2
(b) ZzMo +H—> ZgTe S

YT

g fopelt TepiT SMTshaT | WieHT 3Tk =gt T ol T GheTd Tedl &, a9 v U
T I TUROT Sl § (377 ST ZhH) BT & ? Teh 331Xl Wied AR HifsTy |

Complete the following nuclear reactions :

10 1 4
(a sB+ymn—— He+......

(b) ZgMo + %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.

10. Tordt =T § YOS dEehi o STUETE AT i AU T SUFIT Hish 39 TTeTeh hi TicRIeehdl
3T 9T T & o9 TaIY Zeq= 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.

gus -q

Section - C

11. I9gH 3G & FerFal ¥ (i) T=hE e 3 (i) Afq sHor ufenfug wifse | afs e
FEHE T A (i) g, (i) e g1 W 7@, O 9% [H9 o Heha &t 2 3
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 ?

12. Tt uRAIferent [SaH hig @l 4Ry [ Vaited & @ €, § Ao G So1l o o4, TRt
% TR & B, SFAEA A TN S [ % URT H Heieh e~ HiT |

Ut Uehish ST 8 TEIDIT ol ol ot fhar THTR Ufgeht Genfed | dhed fer o Sl

g 9 {ohE UhIT bt 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 ?

55/1/2 5 [P.T.O.



13.  fodt aftwer § 80 mH & WR& 31X 250 pF o Teia 1 240 V, 100 rad/s 39T 9 it
fopam T & | uRue 1 wfae el € |
(i) 9T 1 rms A U i |
(i) IRUe FRT TN et ST VST FT ¢ 2
A circuit containing an 80 mH inductor and a 250 UF capacitor in series connected to a
240V, 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 ?

14, = fST T o913 T
(i) HHAY AUSA % MY W 3T ol Gael! TWa HFe Bl SIS & [T FHoaes F41
£ 7 FI-TEHT WAH F 3T AN D TgaM BT 198 T8 Tafeheor Gaifed & 1 &
fafeRoTt 1 U HearquT Sy fafey |
(i)  ToRET AT T S T Fa T ST & 2 3 68 UehR 30— Bilt & 2 U 8139 Trel
FRT Yeall <l ST 9910 T B I 70T 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 ?

15. HreaHi & R et & foft U “Shifdes o &l 9Rem fafEw |
15.0 cm Foar & fordt fafeioey =it deft o & W T ThavT 95 A S’ W E | ™
fHfeTUeT & 7.0 cm ST T STt (3TTEcHTH 4/3) W & | UehreT foh0T 3G Eiftew 3] STeT
U T € &TheT UREHIoTd hiTST STaE Wt o | 7 20 |

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.

16. T REMATRL,, L, 3R L, ¥ 67 31 &1 o0 garam a9el (i) a9, (i) qaresi
T & fow etfirgwaes 3R AR & fow = 2

I I B YL & fIg HROT AT |
W9 W (P) AN (A)
L, 6D I cm
L, 3D 8 cm
L, 10D I cm
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17.

18.

19.

20.

55/1/2 7 [P.T.O.

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)

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

ST NG Weehy SARAT ST 1 FR § AT 9o arad H, U BRI & e
TerY faect &1 STaRIvT & ¥ | 39 ATHT U SR Thavll @i T T Uehel forl
feare 3 aret Yo o forviee i aett &1 9o fafemednd faray |

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.

-9 STRGT o SR T n-WhR 31X p-UbR o STHACAR & S e HIST | A I
AT 3R T AT U SHR! 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.

(a) Tordl =TUe GER SHe 1 Si1eh-3TRE A T Y |

g T BRG] F?W Gkl
e o L | e L fomer | ST

R X 3R Y’ TR qAT Tk HE feAfaw |
(b) fog @ o X “TAROT HAR % 39 31 @ | fauT ST |

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

Information Message Transmitted . Message
- X - Y Receiver -
Source Signal Signal Signal

User

Identify the boxes ‘X’ and ‘Y’ and write their functions.
(b) Distinguish between “Point to Point” and “Broadcast” modes of communication.

feo oot P % forelt S fye ot el wehee forge &1 E # v T ¥ | 39 fgye g
3T fRT ST aTet 97 30T T & foiu =iteh T iU | 3 =5oTeh | ofrarad Wigei % af
I I TEEY |

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.



21.

22.
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(a)

(b)

(a)

(b)

R, 3R, (R, > R,) Freaii 3 < it =t i e e mn & | 3 3% fhelt
et AR § G 6T ST &, T 37 I SMAeT Jeall b ST AT HitoTT |
Tohelt STEHT ST I % Ul Aot & HiE ST 4RT Valfed el W & | 39 aoish
% ITSET b G T e € faga o, ary g, Toed &, 31vare = 2

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.

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 ?

ferr o gwiie T 37 TR afuel # S7eet UHieX (A) 31X 3TRY dieeHieX (V) & iedis HeiRd
HIT |

LAAA
H v

1Q

(a) (b)

T o 39T TTT foregd Ui § Wedsh Midiieess o Helfed &R 1 i |

4V 8V 100

—'\/\N\/—||—|
0.5Q
i i
3.0Q
AMAMA A MWV B
45Q ‘
6.0Q

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




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

4V 8V 100

— AAMA— |—|
05Q
l l

3.00

AMMA A ANV B

450 ‘
6.0Q

qgug -
Section - D

23.  oHH H U $B TEAl 9 et T & foge & oot et @ o | 39k R ° 9% W a0
o | U 57 TR T Afed, ST Q@™ § fagqa smpidn o, 3% =X 3T | 5 3| e A
T Faman & 9R | Qfed & gqm@n, o S8 T8 I 6 ST 6 s o off dmeie o 3R
R R T TEREERTR SUANT T S @1 & | W AR W - ot 3fed @ ar |
3T A F 1000 W — 220 V & M §od & &1F W 28 W 3 CFL ao8ll 31 STAR
3R WX H ST J-groeh U T ORI G4 | SO SR o 3T AT e fRU SR g
T I 3T sl e St ot 3TE fea |
() 2 foar ¥ Afed H 4 T o fawme § 2
(i) IRER AL ot i goiT § CFL 3R LED 3 SgcX € 2
(i) - ¥ Toed-foct o5 W & = 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 ?
(i) Why CFLs and LEDs are better than traditional incandescent lamps ?
(11) In what way earthing reduces electricity bill ?

Tue - g
Section — E
24. (a) HH H Ul U= FRT o FHOW BT UBHIUH UM et MER-ATGST UhIOH TFRT i
IS T 1 NG Wity | THT 7 & o SITehier o301 o=t & | et 70
31X SHT AT AT & TS HIVN TR THI0T g 2
Topdll AT o FoATg-81 | o-H0T % Wl U iray | oz Weel 1 7 Jew & 3T
TEY A o TS o [T T ST T T & ebel € 2
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(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

7.7 MeV o fohdl oi-h0T i, A6 (Z = 80) ¥ TR & [olU Tarmaeen § 31+ qar
feom ufdetis 9 9e gHio 3 61 3o HiT |

rera
TWIHE Hied & 98 I Hewaqul T fafaw St ey waey st i fafemearat

I ARAT Fel HX TRl | R o BTG UTHI] o HISA §RT IAh! AT fhd TR
T 2

Trgant =1 1 TN Xk H, 7157 1 qieed sl aieher Sy |

(R =1.1x 107 m™! =i
TR & AT T IUANT Heh BTELISTH UIHI &1 ndl el i B1sar & fofw st ured
HIT |

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
a-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 ?

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

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™).

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

foar & foRdl gfe X° gRT ol e i Hid aied § SR giar S9Er T
£ |1 T8 g 1 AW feafay iR Suge aRag §RT $Hh B hl A HIST | 5!
FleeaTl Al SR AR Ty o [T =isTeh SFedw=T iy |

CE fo=mg & 3MgR amafad Ziiey &1 3iioT SierioT @iy | T 9 9 e
FHIT foh TQ oI5 T B T &1 Jadh & €T H SUANT a1 ST € |

AT
10




(a) URTYY TRG H T ¥ Rl g T KeHRT & FH Fl GeT H AT HIC | TGk

el @R fria aimey eeifad i |
(b) To= H IT T URUL o oo I e Tean-T | FeRT A 3R B & T 9we HHT & fow
HH RO Gired |
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

26. (a) N QES HIT FHT IUANT FYk HAT R 3R N T 1 GRS JIhR FUGeA & HROT
FUSA & 3T W FUSAl & b ¥ 4’ T W Fod vt g I 3o grashia & o
o =51 =T BT | 39 FUSHT & PHRIT SO~ TrIhig & J@TeT Pl SREdT
FHINTT |
(b) o ¥ TMT AR ‘R’ a1 o T8t Tohaq= JTehR ofd (U19T) § his 9R7 ‘I fag M
T JoeT Fh N G I Feherdl § | o7 % e UX A JHIehig &35 W it | 5
N

55/1/2 11 [P.T.O.



55/1/2

(a)

(b)

(a)

(b)

(a)

(b)

Ig IS 1ok AT WA a9 Sl Sohfeqeh €0 9§ UeR qRueia o & €0 H 69 whr
o ToRaT ST Hhell & | 39 90 1 SUANT Yok oTlTE ) STURA-SIE &hA ‘A’
FHEHT G-I feaue N° Wi o aRTierenr, STEQ @ g) T veted @ @i 8, %
HIeY ST FrIhIT &7 & 1T SsTeh U HieTy |

foredt aRfa ufaTferen, SOQ arT T wafed &1 W@l &, & T & W@ R
HIT |

AEE 0.45 m 3R THIA 60 g i HIE et SfdsT et D 39 JHT R X oA &
FEATER AT R e & | ORi § 89 30 B8 § 5.0 A H TRl R vaTted & @l
T | 39 T &7 AR SR e [ Hie (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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