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e Please check that this question paper contains 16 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.
e Please write down the Serial Number of the question before attempting it.

e 15 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 am. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.

wifaes fosm (Sgrf~eh)

PHYSICS (Theory)
FHeiRa a7« 3 a2 BT 3% 70
Time allowed : 3 hours Maximum Marks : 70
=T e
() G ¥ AT E | 3G G797 H T 26 FHTE |
(i) FGIFH-YT 5 Y3 : GUS-3, GUS-T, GUS-&, GIS-T 3N GIS-T |
(iii)  GUS-IT TS5 F¥T 8, JF F1 3HF 5 | GUs-T 45 97 8, J9% &2 3% 8 | @3-
B 12 397 &, I% & 3 37 & | @US-§ B 4 37% HT U ToA1eTia 97 & 3K @g-F &
3TTE JAHFH5 JFHE /
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(iv)

v)

Jo7-97 7 GHY T FI5 [dbeq 781 8 | a3, g 371 a1ct U 397 7, &7 377 qcl T
97 7 37K gie 3757 a7t diFl 991 8 TR TI7 JGT 1537 737 8 | 08 J9 1 § 377961
13T 7T T2 § & HaeT G 97 & HATE |

c=3x10%m/s

h=6.63 x 10734 Js

e=1.6x101C

Yy = 41 x 107 TmA™!

g,=8.854x 10712 C2 NI m2

ﬁgozw 10° N m? C2

SAIH Bl G| = 9.1 x 103! kg

Y T geIqH = 1.675 x 1027 kg

et o1 g0 = 1.673 x 1027 kg

JATENTIET |&AT = 6.023 x 1023 Ifa 719 A

SiegemH s = 1.38 x 10723 JK!

General Instructions :

5572

)
(i)

(iii)

(iv)

v)

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=3x103m/s

h=6.63 x 1034 Js

e=1.6x10"17C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

L9109 Nm2 2

4re,

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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gig - A

SECTION - A

1. Tl o S T S0 i 30 MHz 3 STaf deh Tfdeied i fhan T g ? 1

Why is sky wave propagation of signals restricted to a frequency of 30 MHz ?

2. Ueh ITcToh hl STeAehd bl it Eifse 31 s@ent ST Amsres fefigu | 1

Define the conductivity of a conductor. Write its SI unit.

3. w8 fomg aTmem +Q foret =Teteh I8 o wHiY fd 2 | I8 3R otaw & o= foggn &= W
Gt | 1

A point charge +Q is placed in the vicinity of a conducting surface. Draw the electric
field lines between the surface and the charge.

4. < AT % Afigvas il o gReh A1 WHH 2, T Sl B Gl T I 1: 2 7 |
$ QM1 GUEHI shl oreig &fmaTsti shl goT shifaT | 1

The objective lenses of two telescopes have the same apertures but their focal lengths
are in the ratio 1 : 2. Compare the resolving powers of the two telescopes.

5. fou T s °, graehi 1 FuSelt i IR dierar | Tl Hd THT GRS i afgehist A

3R B I garan 3fehd HIfTT | 1
A
B
S Np----4 |----- S N
ﬁ _

In the figure given, mark the polarity of plates A and B of a capacitor when the

magnets are quickly moved towards the coil.

55/2 3 [P.T.O.

Downl oaded From : http://cbseportal .con Courtesy : CBSE


http://cbseportal.com/
http://cbseportal.com/

Downl oaded From : http://cbseportal.conl

gug - o
SECTION - B

6. = 3 H Tt few e A & forw efie Sicear Ve 3 9T i < ot T e TR
2ISHIH T (a) T 1 emf, 3 (b) T T 3Tiies eIy Tiepford iy | 2

Va
6V

4V

0 > 1
10A 20A

The figure shows a plot of terminal voltage ‘V’ versus the current ‘i’ of a given cell.
Calculate from the graph (a) emf of the cell and (b) internal resistance of the cell.

Va
6V

4V

0 > 1
10A 20A

7. EEROT I AW TUT 3 ST 0T faensti § fasie i ot & foegal o1 Sooi@ hieg | 2

State the two points to distinguish between sky wave and space wave modes of
propagation.

8. (i) Tore mmeam o STuedHTeh <ht uftumeT faRa |
(i) e feu e foptor 3 o 313 STHEdHI o gd T JehT Shi =T Uiehford shife | 2

0cm| [~~~ __________;—E{E[

5572 4

Downl oaded From : http://cbseportal .con Courtesy : CBSE


http://cbseportal.com/
http://cbseportal.com/

Downl oaded From : http://cbseportal.conl

(1)  Define refractive index of a medium.

(i) In the following ray diagram, calculate the speed of light in the liquid of

unknown refractive index.

40cm| [T Z- """ 7"7"7"77% <—] Liquid

9. IR St o gl TUTEHT ST ool shitore | fopelt Meaafaea arfires <t s1afy 3 e
& o= ey fafay | 2

YT
3 gt ol TSt Fort aishierd shifore frgeht “¢ smefl” dimes 1 A R |

State two properties of nuclear forces. Write the relation between half life and decay

constant of a radioactive nucleus.
OR

Calculate the kinetic energy of an electron having de Broglie wavelength of 1 A.

10. g deAfaea Tudi, X 3R Y ®, 999 t = 0 9 WHTV[ST hl T GUH g | $Hh! ALY
SHAST: 2h 3R 4h & | 12 9 o v 39 ST A11ehi o forere <ht i &t et <hiferT | 2

Two radioactive samples, X, Y have the same number of atoms at t = 0. Their half
lives are 3h and 4h respectively. Compare the rates of disintegration of the two nuclei

after 12 hours.
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CLCR
SECTION - C
11. 37 o feferd v ®, safaestor 3ca= 6 & foTe, Jidt 1 soidsg 2HT1 91 3Ta9deh & 7
Tl SheATHeg GIdl § Icd~1 JhTI T <hl T3t T 31U 4 : 9 7 | Sfaehtor ¥et o 3ferm
3R Ffers <t deranati o1 1T ATd it | 3

Why are coherent sources necessary to produce interference in Young’s double slit
experiment ? Light waves from two coherent sources have intensities in the ratio of
4 : 9. Find the ratio of intensities of maxima and minima in the interference pattern.

12.  riar C o et gur=at ufgent Gufa =1 fordt dedt g fova v ae6 smafya femen men 2 |
el o1 T BeTe ufgemtati < st shi gl v T L & STt 8 TT |G aigehtati o o=
k = 10 %1 i WY AW W@ G a1 8 | SR <d §¢ A Hie foh g8eh
FrafaRaa w = yvme v — 3
(i) |afe = arfr,
(ii) TG T A&, 3R
(iii) GETTE T ol T
A parallel plate capacitor of capacitance C is charged to a potential V by a battery.
Without disconnecting the battery, the distance between the plates is tripled and a

dielectric medium of k = 10 is introduced between the plates of the capacitor. Explain
giving reasons, how will the following be affected :

(i)  capacitance of the capacitor
(i) charge on the capacitor, and

(iii) energy density of the capacitor.

13. e BITEe & wirhre, e 5 v & e fawa w1 3w ke mn 7, =t feetfia
i o ToTT TSI TTATY] o 2y Iaferd TR & freran sTawen deh Saie o a9 Scafsid
IS ST ITART TR 7T B | ITANT fohT 71T hellg 1 RGBT THEh eTd hiTaIT | 3

The photon emitted during the de-excitation from the 1° excited level to the ground

state of hydrogen atom is used to irradiate a photo cathode of a photocell, in which

stopping potential of 5 V is used. Calculate the work function of the cathode used.
55/2 6
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14. (a) iRl i foTT 20 < A < 170 8, S99 ot ufd faastia (BE/A) 3R g™
TE&IT A & & U1 G | 3

(b)  FSTHM TEAT 240 T HIS AT FTaeh! serm St fd FfFATH 7.6 MeV 2, & @us!
Y 3R Z, fSeht gemmm T sha: 110 3% 130 8, § forafved g g | afe v it
Z #H, I i 999 FA1 gfd fFAst= 8.5 MeV & ST g, dl 36 AR
rfrforan & b it aftehfora T |

(a) Draw a graph showing the variation of binding energy per nucleon (BE/A) vs
mass number A for the nuclei in 20 < A < 170.

(b) A nucleus of mass number 240 and having binding energy/nucleon 7.6 MeV
splits into two fragments Y, Z of mass numbers 110 and 130 respectively. If the
binding energy/nucleon of Y, Z is equal to 8.5 MeV each, calculate the energy

released in the nuclear reaction.

15. R Aigd Jeei@ HIRT o RTINS 1 Y=TeH Hed TaiGRie S| H & Fi foha Siran
2 | Frelt BICIERIE % TETeH 1 SwRiwH fagr fafay | fret wrerere  dfaer &
foTe 3w fopu ST aTet SreiaTere qerel T S-S 1.2 eV B | TiehaH! o1 ST
Hh I ST fob I8 36 W 3mafad 400 nm TICE oh TehTST T T HL Tehdl & ST
T | 3
State the reason, why the photodiode is always operated under reverse bias. Write the
working principle of operation of a photodiode. The semiconducting material used to

fabricate a photodiode, has an energy gap of 1.2eV. Using calculations, show whether
it can detect light of wavelength of 400 nm incident on it.

16. 0.1 m¥ 1 mm T % qUTCed TRER hl AT FEIh TN b TR T 9 forfage | 3 qai
fohe TR 391 1 STt & 7 $79h &1 ST foTfag | 3

Name the type of e.m. waves having a wavelength range of 0.1 m to 1 mm. How are

these waves generated ? Write their two uses.
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17. Tl 3wafTs Scasie oifsiet Jadfes o1 Uiuy g WiT | 39! dleedr afsd & g
=it faifge | s Shifsre for forg wenr e 37X frfa femaett <ht seemsti & 180° <t
FMEA R | 3

JYAT

forelt qui o fepart o1 i o difew | 0 SR fagra i =men i |
39 e 37k ffa aTedl w1 sRRga Hif |

Draw the circuit diagram of a common emitter transistor amplifier. Write the
expression for its voltage gain. Explain, how the input and output signals differ in
phase by 180°.

OR

Draw the circuit diagram of a full wave rectifier. Explain its working principle. Draw

the input and output waveforms.

18. (a) Tl umTaTE SRR HUSTH! hi Jrashia & [Tl 1 T T |

(b) T5a1 R % <& geEm grEmE 919 X 3R Y, 58 gHm g venfed 8 @ g, e o
ST AR Aad dell § 36 YhR W 3 fob 371 WS g 3TR@ ¥ gITT 31AR
P W 2 | 1 I 9T % HRV fog P T ¢ Jrhi & I g 3R feen wma
Y | 3
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19.

5572

(a) Draw the pattern of magnetic field lines for a circular coil carrying current.

(b) Two identical circular loops X and Y of radius R and carrying the same current
are kept in perpendicular planes such that they have a common centre at P as
shown in the figure. Find the magnitude and direction of the net magnetic field

at the point P due to the loops.

i X —>
X\o TP
X
Y 0

15 mH 3R 25 mH TR & SThi ¥ YaTfed O 993 o 91 T & H Jhg L W&
7 | Frefafaa oo @ goia % fore e @ifaw -

(a) IR emf 3T &y T uftgd i g o=

(b) T UTh U Hid Sl R IGH JdTEd O o &=

e 3 PUSTorll B Sfch -1 U &, 1 37 VSTl § Tl SHetiati shi el shifry | 3

The current through two inductors of self-inductance 15 mH and 25 mH is increasing

with time at the same rate. Draw graphs showing the variation of the
(a) emfinduced with the rate of change of current
(b) energy stored in each inductor with the current flowing through it.

Compare the energy stored in the coils, if the power dissipated in the coils is the same.

9 [P.T.O.
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20. oA 3R faad <t afteeatt & o= fades s & fou 31 @on 1 Seor@ hifs |
2 mm H1ES 6t fereft wehet 3t W faad= o1 31erem 6 & fofe arf-am & 600 nm 3R
610 nm <! TR 31 Q TIET hl ITANT feha1 T & | folt SR i gli2m 2 |
T QHI TR § 96 W WTH faeda Yedt o gl wife & 3faEst hi feafaai & S 9o
giRfeTd I | 3

State the two features to distinguish between interference and diffraction phenomena.
Two wavelengths of light 600 nm and 610 nm are used in turn, to study the diffraction
at a single slit of size 2 mm. The distance between the slits and screen is 2 m.
Calculate the separation between the positions of the second order maximum of the

diffraction pattern obtained in the two cases.

21. |89 T 3 I HHI hHl AR HIC ST Forelt 7 T o el 1 3= STt o
TGt i 3hi STl ! gfE ld & | 3

Briefly explain the three factors which justify the need of modulating low frequency

signal into high frequencies.

22. Terelt oot Y “arr ganfear” ug 1 uftamn fefae | smwt | fe@me o ufmer 4,

Tk Tt H, ea-THiet hig faaia &l gurfar 8 | R, 3T R, 3T STITA 371 1T | 3
6Q R, 90 150
©) -
9Q 120 R, 100
13V /PG
| U
55/2 10

Downl oaded From : http://cbseportal .con Courtesy : CBSE


http://cbseportal.com/
http://cbseportal.com/

Downl oaded From : http://cbseportal.conl

Define the term current sensitivity of a galvanometer. In the circuits shown in the

figure galvanometer shows no deflection in each case. Find ratio of R; and R,.

6Q R, 90 15Q
©) -
3V
90 12Q R> 10Q
=3 \Y% ®G
Qg —-¢
SECTION - D

23. IO IS o G Aieh ST off e g i W ST AR § Wi o el
T | 37k i oft TeRehl = wwemn fo foRE YRR ST % AT Al o FEUT TR et
$o Sl ST o ToTT Bveid A1 o ITART T STHT &7 himgd LT & | 2ft ey 3 e 3
I 2 W STHTehRT <hl AT sl 3R I8 U b AET 9 8, Ie ey 8 a2 3=
S -uftag gunfera o fore Smarh Srenfireht s oft Tue | Betd 3 HIsER yaTe % g
T LA B | 2+2

(a) ot Hmy T of feareh § R < Yot ol 4T I9hT Ioci@ hHITT |
(b) 319 ft HH o fohT S Tl T TG HA & 2
(c) HISER Y9Ta 17 ? 3Te3! Ufergraehia uerel & fotu grashefierar 1 A fafaw |
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Mr Kamath, the chief mechanical engineer, in Northern railways went to Tokyo to
attend a seminar on fast moving trains. His friend Mr Hiorki explained how Japanese
people are concentrating on energy conservation and saving fossil fuels using maglev
trains. Mr Kamath travelled from Tokyo to Osaka in maglev train and found that the
sound is less, travel is smooth and understood the Japanese technology in mass

transporting systems. Maglev trains work on the principle of Meissner’s effect.
(a) Mention two values which Mr Kamath found in Mr Hiorki.
(b)  Which values in Mr Kamath do you appreciate ?

(c) What is Meissner’s effect ? Write the value of magnetic permeability for perfect

diamagnetism.
[CLERaT)
SECTION - E
24. (a) TagHifom e forelt ac ufter o Sre1 g 3trest Genfar wifs - e &t s | 2+3

(b) 200 mH T s Wb, 400 pf HT His TUMT 3 10 Q HT HIg YfqUees iEd
gt o foret 50 V ac & & Svfisen o waifia € | frefafaa o1 ufehem
Hifsr -

() o8 i s fa w gy § sfieran wfth-a= g 2 9un 58 degey
T €T T 0, 3R

(i) 99 H Q-Heh T AF
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(a) mlﬁaﬁém%@@g,aqtﬁmwlé%dwwéﬂvﬁ,wwq%agﬁﬁ
HAr 8, SN B HI T b T b TEd HRAA 7 | INA emf o foTw Sereh e
T | 2+3

(b) IS uear forem org % 15 3R &, 3T IAH 3R 6 7= 60 cm 7, Yt F bl
& % &fast geeh & fieread qat ¥ 360 ot gfd e Hi o R @ 2 |
39 wH W Afd I 60° 7 | Afg ufge it gt 3 3w A & g @ emf
400 mV 2, A1 37 T W g o Frehid & 1 &l geeh TR hiTT |

e 3 <hl T H ghg X < M, @ UG emf Fore TR afafad grm ?

(a) Prove that an ideal capacitor in an ac circuit does not dissipate power.

(b)  An inductor of 200 mH, capacitor of 400 uf and a resistor of 10 Q are connected

in series to ac source of 50 V of variable frequency. Calculate the

(i) angular frequency at which maximum power dissipation occurs in the

circuit and the corresponding value of the effective current, and
(i1)  value of Q-factor in the circuit.
OR
(a) A metallic rod of length / is moved perpendicular to its length with velocity v in

%
a magnetic field B acting perpendicular to the plane in which rod moves. Derive

the expression for the induced emf.

(b) A wheel with 15 metallic spokes each 60 cm long, is rotated at 360 rev/min in a
plane normal to the horizontal component of earth’s magnetic field. The angle of
dip at that place is 60°. If the emf induced between rim of the wheel and the axle
is 400 mV, calculate the horizontal component of earth’s magnetic field at the
place.

How will the induced emf change, if the number of spokes is increased ?
55/2 13 [P.T.O.
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25. (a)

(b)

(2)

(b)

(a)

(b)

5572

Downl oaded From : http://cbseportal .con Courtesy :

SR Higd SR Hife fh forelt 3mar oim 6t aman fova wer afafda g 2,
9 (i) 39 Topet UE Hrea § TEt a1 @ fSEeht Sued-ie oiF o ATed-is § Afh
2, (ii) SATUTId AT ThTT sh ST Tehrer & Tfcreeriud feman ST 2 | 3+2

3@ H SN IFER, F ©F Ly, L, 3T Ly T T i ®id gt 30 cm 3,
Ty W@ Y § | fopeft awq 1 7 Ly o TR 5§ 60 om g W T@T TR |
sfy arefas wfafsm L, & ®ebd W a9a@m 8 1 (i) (L, 3R L,) adn
(ii) (L, 3T L) 3 o= grehd qiehictd shifT |
[ A A
I

<— 60 cm ™ < 30 cm >

JYAT

39k foRtur 3 iRt foet e & Femepr firsm o svadare & fofe =
foraret 1T (D) 37 S| i (A) & el § 2 Fca= i |

AT <101 < T1 forrers shivr A foror =t e o forw omws Eitem | 3+2

3G IATYGH IV 3T T TTehiord shifore for w <hig ehrer fotor feret wrag i frsw
o Tortfl T Weteh W AT ek, 38 Tid fehior =l 39— hid! &, ST fIsH & Hore
eTsh o ST Sieh—3teh T hicll g8 THA et 2 | e ot Svadie A2 B |

Explain with reason, how the power of a diverging lens changes when (i) it is
kept in a medium of refractive index greater than that of the lens. (ii) incident red
light is replaced by violet light.

Three lenses L, L,, L; each of focal length 30 cm are placed co-axially as
shown in the figure. An object is held at 60 cm from the optic centre of lens L;.
The final real image is formed at the focus of L;. Calculate the separation
between (1) (L, and L,) and (ii) (L, and L;).

I
<—60cm—v \/ \/<—30cm—>

OR

14
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5572

(2)

(b)

(a)

(b)

(2)

(b)

Deduce the expression, by drawing a suitable ray diagram, for the refractive
index of a triangular glass prism in terms of the angle of minimum deviation (D)

and the angle of prism (A).

Draw a plot showing the variation of the angle of deviation with the angle of

incidence.

Calculate the value of the angle of incidence when a ray of light incident on one

face of an equilateral glass prism produces the emergent ray, which just grazes

along the adjacent face. Refractive index of the prism is \/E

Y 1 Tem feafau | 3@ fm 1 Swm wtes ford) 39 o=g o g el
R, foreent Waeh 199 T A &, & BRI faga e & e s s i | 3+2

TS L % fohsll dR AB 1 IRaeh ST oM@ A —kx &, T&f x HI AR R A ¥
AT TR R | FE AR el meE e ug @ ufeg € | 39 98 @ e o fereg
FASH o foTU &Teh F1d hilNTu |

forelt o fgya o 318 | 1 o ST 3T 399 & o3 8 QU r o fopell fog P
forea fenra o fore =59t a1 FifS | 3+2

4 pC 3 +1 uC o < forg e oy § voh gEt & 2 m g W foa 7 | 37 s1asii B
T st @ W o foieg AT shiTY STel 36 fepr w1 e forld &3 [ 2 |
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(a) State Gauss’ law. Using this law, obtain the expression for the electric field due

to an infinitely long straight conductor of linear charge density A.

(b) A wire AB of length L has linear charge density A = kx, where x is measured
from the end A of the wire. This wire is enclosed by a Gaussian hollow surface.

Find the expression for the electric flux through this surface.
OR

(a) Derive the expression for the electric potential at any point P, at distance r from

the centre of an electric dipole, making angle o, with its axis.

(b) Two point charges 4 uC and +1 pC are separated by a distance of 2 m in air.
Find the point on the line-joining charges at which the net electric field of the

system is zero.

5572 16
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