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CBSE Class 12 Physics Question Paper 2015 (March 9, Set 2 - 55/2/P)
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Please check that this question paper contains 16 printed pages.
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Please check that this question paper contains 26 questions.
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attempting it.
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Wﬁ?ﬂ:
(i) @Y F9T AT & | 35 JvT-9F H FHT 26 9T E |

(ii) STYHH-YT F5 YT 8 : @V 37, @V &, @US &, &S T 3N GUS T |

(iii) @B HHEIHE TIb H1 AFE | TS THSE JHE JIH 2 HF & /
GUE F H 12 Y97 &, I9% & 3 3% & | GUE § H 4 37% & Uh oIk Fo4
NG THY Yo7 8, b & 5 3 3 |

(iv) Y97-97 § GHT W FHI3 Id%hcq 761 & | T4, 3 7Pl dicd Th 97 H, di FHl
JIct U Y97 H 37K qie 37eb1 Jict di+1 J991 7 7=k TI7 YeT7 137 =T 8 |
08 Yo71 7 37791 120 T TIT § & FacT U JIT 5 FAT &/

(v) 8T HIEvTF & 3719 [Heicaiaad Gifae [l & Ti-T HT 39T H GHd & -

c=3x10%m/s

h =663 x 1073* Js
e=16x10"°C

i, =47 %307 Tm A~
g,'=.8854 x 1072 C*N1m™

1

4 Te
O

-9 x 10° Nm? C*

m, = 9-1 x 10™°! kg

= T GoIAM = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ANl &1 = 6-023 x 1023 Iid U™ A1
legadl™ HIdre = 1-38 x 10723 JK!
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General Instructions:
(1) All questions are compulsory. There are 26 questions in all.

(11)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(111) 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.

(tv)  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.

(V) You may use the following values of physical constants wherever
necessary :

¢ =3 x 10° m/s

h =663 x 1073* Js
e=16x10"1°C
u=41x107" TmA™

g, = 8:854 x 1072 C* N1 m™

1
4me
O

=9 x 10° N m? C2

m, = 9-1 x 10™%! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1-:673 x 1072’ kg

Avogadro’s number = 6-023 x 10%° per gram mole

Boltzmann constant = 1-38 x 10723 JK~!

P T4
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SECTION A

1. TRl WHL. (a.c.) 9RO H AR o W gTiar-gidard & giEdd (fo=red)
¥ & ToTT T I SHTST | 1

Draw a graph to show variation of capacitive-reactance with frequency in
an a.c. circuit.

2. U ol § Wk AUadeh (NdteX)’ sl =11 Joh & ? 1

What is the function of a ‘Repeater’ used in communication system ?

3.  ¥E 2wU MU fohuT 3@ | @1 AB, Ueh i ol &Ud $dl 2 | SdRT I8 o
39d & I1 IIdd | 1

_—"|B

The line AB 1n the ray diagram represents a lens. State whether the lens
1S convex or concave.
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4. TRl foieg sRuTTcHes SATAY i & WU IgT T § ST 7T HTHR & | &1 fohel
37T RUMTcHeh 3ATAN o B " A deh SH H IGeh! TSl Sl okl HIH ST IT A
g 2 1

The field lines of a negative point charge are as shown in the figure. Does
the kinetic energy of a small negative charge increase or decrease 1n
going from B to A ?

5.  Tohdl B o fog[q-aT@s 91 (3.UH.TH.) d9T MHAA dlcedl o sia 3=’ (4g)
[SLCI 1

Distinguish between emf and terminal voltage of a cell.

Qus o
SECTION B

6. < STl <hl URehcdHT o STMUR T, hefid hiviiT Tt o FaT-ciehlu] Tra-ell g
% GO HRIG shl SATEAT h8l hl ST Hehdll B ? 2

How does one explain, using de Broglie hypothesis, Bohr’s second
postulate of quantization of orbital angular momentum ?

P T4
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7.  To= ¥ gl Tw Hier |q b, dqe foag B A 40 em gl WIS BT 2 | Al
R €19 FUishH H 10 Q 1 Ty e I Tda foig A ¥ 60 cm gl T 91

gl 3, dl RAYT S & A ohl YNehed shifold | 9
R S
ANMAA ANAAAA
Ae e B
| [\
' \ /

In a meter bridge shown in the figure, the balance point is found to be
40 cm from end A. If a resistance of 10 Q 1s connected 1n series with R,
balance point is obtained 60 cm from A. Calculate the values of R and S.

R S
VYWV . - NVWVW

Ar ,_” - + B

[

' \ '/
8. U () TUNEEW ¥ T dIcqd g ? TR hINC foh 3= Al b IUIN

SN 39 Tal9 1 IUAMT owell gl deh Tl & {0 41 &l &l Hehal | 2

What is ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.

9. Tordl MU SoieRei bl o aUTeed o1 M, 6 x 10717 J a1 aTcl Bieid <hl
JUTCE o S 2 | SAFE o Gl hl YRehaH hilod | 2

The equivalent wavelength of a moving electron has the same value as

that of a photon of energy 6 x 10-17 J. Calculate the momentum of the

electron.

10.  <hI< o GHSTE IRV USH § TehIl <hl Teh foh101 38 TehI SRl @ foh SATIH
ShHIUT ShT HTF 1T <hI0T & HE o S @ dIT Yo Hiv 1 H TISH <k hIUT <hl
3/4 2 | TI=rd ShIT &1 A T <hifSlu | 9

HAAT

55/2/P 6
Qcollegedunia;
India’s largest Student Review Platform

—




39 HIIH H YR ohl AT Rl Gihad shilolC TorEeh Tolq shifdes <hiul <Al

M 45° % |

&1 feu U @ wreIEi % Uh I % AU shifdeh 0 T W IUfdd TR i
JUICEd T HY &l 8 ? hRUT 9drsy | 9

A ray of light passes through an equilateral glass prism such that the
angle of incidence 1s equal to the angle of emergence and each of these
angles 1s equal to 3/4 of angle of prism. Find the angle of deviation.

OR

Calculate the speed of light in a medium whose critical angle 1s 45°.

Does critical angle for a given pair of media depend on the wavelength of
incident light ? Give reason.

Qus ¥
SECTION C

11. SR SIS & Hfoiad (F9H) | Tk fobd g1 I9@ STdl 1 €I &1 7T 8 2
S SIS o dicedl 3 o ®9 H ITAM & [Ugrd 9 I9h! HREY i Th
e AN hi TRl 9 95 iy | 3

Write two important considerations used while fabricating a Zener diode.

Explain, with the help of a circuit diagram, the principle and working of a
Zener diode as voltage regulator.

12. dTcieh, AUAieieh adl fOgqudl 9eief T 3= qH o (ol a9 Sl d9
NG ATV |
a9 | YHEdd 8 39 STl o TR W =T Y9 BT & 2 T899 H§ Tqse I | 3

Draw the necessary energy band diagrams to distinguish between
conductors, semiconductors and insulators.

How does the change 1n temperature affect the behaviour of these
materials ? Explain brietly.

13. (a) TOR ¥ H I Gl 99 DH-H g ? I o ThM (HaRH) I
Teg ° fafge |
(b) —TER AT § TIh FeLAC o Tohrgl i IIAN o1 Ieeid hitIT | 3

(a) What are the three basic units in communication systems ? Write
briefly the function of each of these.

(b)  Write any three applications of the internet used in communication
systems.

P T4
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14. (a) fquTieTd SAqehOT Whsl 9T ohid o T8 ATaTh Id (Tidere) faRau |

(b) I o gl wm o, 4 & g 9§ 9 s o9 61 gl o |1
hi dIeTs o iaad (foae) &1 g & e T T1% sH18Y, Saih 31
gl grad (YUHie") sfEidd @d 8 | 39 9%k hl JaUdl H R YA

qTed &1 Hehdll 8 2
() Thatl <l =ers W w1 y9rE g, Afe fafat & e i g 1 =
MU Safer 3= g+t g (Yefied) stufafda wd 8 2 3
(a) Write the necessary conditions to obtain sustained interference
fringes.

(b) In Young’s double slit experiment, plot a graph showing the
variation of fringe width versus the distance of the screen from the
plane of the slits keeping other parameters same. What
information can one obtain from the slope of the curve ?

(c) What 1s the eftect on the fringe width if the distance between the
slits1s reduced keeping other parameters same ?

15. U U0t U H.3TR. (LCR) 99y <l forelt U8 w.HY. (a.c.) &9 o &0 9@ S
ST & f55eh] UiEa shivfis 39 ‘o’ 8 | g1 Ifauel R, 921 Ry (R; > Ry)
7T, ‘o’ o BEd o &9 H e 90 4 o Ta=ed (IREaH) @l g2 o Tolt T
A% &1LV |
39 UTH (3TTei@) o 39 & Ffafea gt o 39 difSe
(a) Tohd qEM T 37ATG ATk dfiewr g TR o1 ?

(b)  Torm feurfa O wfvk e 31ferek g ST &Rl 2 3

A series LCR circuit is connected across an a.c. source of variable angular

frequency ‘w’. Plot a graph showing variation of current 1’ as a function of

‘o’ for two resistances R, and R, (R; > R,).

Answer the following questions using this graph :

(a) In which case i1s the resonance sharper and why ?

(b)  In which case 1s the power dissipation more and why ?
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16. (a) 319l GLGRIhI hl T H YUl GLasiehl shi 3T(4eh IT=s1 FA1 HHT SIdI
2 ? 2l SR forge Tase hifSu |

(b) YUY HHIRUT o IYANT ¢RI R8T foh 3T 24U ©§ Hed STHTE Tidfers
€ ST 2, TR 9% 39k | el W o) fRa & | 3

(a) Give two reasons to explain why reflecting telescopes are preferred

over refracting type.

(b)  Use mirror equation to show that convex mirror always produces a
virtual image independent of the location of the object.

17. &S o 3\ i fdfae qon ueh 3eew 9 quisy fob a8 fem uitad] grerehi
T <kl IUTEAfd |, Topel oTeT § YR faglq & <kl fasm k1 qaHH & |
fohE YRR HETI BIAT 3 |
fehet &1 713 Hecil 1 T-Uhed 5 mH 7 | 350 JaTigd fogq g™l &1 44 30 ms
T4A T 1A S I 2 | 39 $eodl ¥ I foqa-ares s (3.0H.TH.) &1 01
UiehicTd SHifeig. | 3

HAAT

Jrhed b 110 IT13E w1 1994, feer-faggfaen! § w3 ea fom o fha g
firer g 2 ¥ed d T8 hiT |

HERET (fead-t@1) W gedl 1 Jrachid & T 0.4 G g | 92l o
IreIehIY Tggd AUl SATd <hITT | T3 TR0 B : gl <l 31 = 6400 km. 3

State Lenz’s law. Illustrate, by giving an example, how this law helps in
predicting the direction of the current in a loop in the presence of a
changing magnetic flux.

In a given coil of self-inductance of 5 mH, current changes from4 Ato1 A
in 30 ms. Calculate the emf induced 1n the coil.

OR

In what way 1s Gauss’s law 1n magnetism different from that used in
electrostatics ? Kxplain brietly.

The Earth’s magnetic field at the Equator 1s approximately 0-4 G.

Estimate the KEarth's magnetic dipole moment. Given : Radius of
the Earth = 6400 km.

P T4
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18. ﬁgdgldomcrﬁﬁscw @ﬁ%?ﬁﬁﬁﬁﬁﬁﬂaﬁd FIT 8 ?
+ x-318T & I T (T=A0T) Hiclt 7S forgd-grarehia a1 Tk e

ga1se | fogq aun grechia &30 ki foem qurse | TR qun ek & W
qRATOT (A1) 9T =70l o o o oid gra-9 ol eTRIU | 3

How are electromagnetic waves produced ? What 1s the source of energy
of these waves ?

Draw a schematic sketch of the electromagnetic waves propagating along
the + x-axis. Indicate the directions of the electric and magnetic fields.
Write the relation between the velocity of propagation and the
magnitudes of electric and magnetic fields.

19. Torell sANfdea T4 & &F-[admeh U1 3Geh! 1Y Y H Ty ITH hilT |
ferell sATUfFea uqry 1 1Y I, o-F H, 100 &7 8 | fohad 993 & 93,
38 gerd 1 faafea v 39 IRfeies W 1 6-25% BT 2 3

Obtain the relation between the decay constant and half life of a
radioactive sample.

The half life of a certain radioactive material against a-decay 1s 100 days.

After how muech time, will the undecayed fraction of the material be
6:25% 7

20. 3@ H T 7T IUY (JTeT) bl e 9TRaAr sl | T <hifolg, Fefh T
YA &t 9TRar 1L uF 28 | 99 X a0 Y ™R & &9 6 V &l T &l I8 &
T4, df SH-GIUY (1) T A 97 (ii) H Gihd ST ol HF H[Td hifold | 3

| |
| |
X oe—— 7] | *X

AH_

Find the equivalent capacitance of the network shown in the figure, when

each capacitor 1s of 1 uFF. When the ends X and Y are connected toa 6 V
battery, find out (1) the charge and (11) the energy stored in the network.

|
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21. 3oci@ hifve fop faveumdt (areflmEmder) fra fagra w snufig 8 | W@ @
Ik TARIU 98 ToRdl Tawammdt (TERrHIER) hl 9rn guriedr § Jig skl S
Tehdl 8 | TohEl ¥ o Tag[d-aT@sh oot (3.TH.UH. ) ol AU o (olU, dAlceHlel i
gt | fauanTdt (TeRMEHTe) i aardT o1 & Srdl 8 2 3

State the underlying principle of a potentiometer. Write two factors by
which current sensitivity of a potentiometer can be increased. Why 1s a
potentiometer preferred over a voltmeter for measuring the emf of a cell ?

22. (a) YUHWE & B =0 % yei § Taferwon i digar 9e i gidig
hITTT |

(b)  TeRAUl TehTRT <kl @ TohT0T ST H Teh ATl T <hl 3T gadl it T A1 2 |
39 QI bl digal THH 2 | 378 O fhgw (1) 9T Tt aa%a Ifd denve
HISHI hl T&AT AP 7, (i1) TPRI-SAFHT bl T(ehaq ITTds IHsil I
g AT 8 ? 3794 I hl ¥ & foiw s fofign | 3

(a)  Define the term ‘intensity of radiation’ in terms of photon picture
of light.

(b) Two monochromatic beams, one red and the other blue, have the
same intensity. In which case (1) the number of photons per unit
area per second is larger, (11) the maximum Kinetic energy of the
photoelectrons is more ? Justify your answer.

Que 3@
SECTION D

23. T ¢4 Q%M h-hRUT Ueh ol H Torgd-H=wor &g sl T dR @Fe H 2
= R 7T | 3Heh 9TE € STd §U O Seiehl 4 36 <@ 37 I ISR Tl
foRIR TEAT =MET | S & d AR (hedl) i B4 ST @ o, 3 4 3= <@ o
AN GG I8 gehcd hL gL &1 T&T, dTfeh o TH AR hl § 7 Feh | Uohel IH ¥
ITH H $© hl I A e | IS I8 SATS o (7T Sieke 6 I o T4 |

39k W W 3y F=falad geat o 3w i 4

(a)  3E AT o N IS g JGf¥Id &1 el 1 el shifory |

(b)  Tordl Teshd g TH AR WX ¢ Yefi §'e S¢ a1 W his BN A&l Bidl,
fohrq €Tl O 3T B © M a1 (HTdeh) Gdehl o7 Hehdl & | FHI
T HRI 7 ?

(¢) Tagd 999 @ 3cqa fagq s 1 ¢ feora Suviiemistl d qdam (E=o)
g g, ITch! diced! hl 31fd 3= oL fear SArdr 8 | Tase <hifse, &= |
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During a thunderstorm the ‘live’ wire of the transmission line fell down
on the ground from the poles in the street. A group of boys, who passed
through, noticed it and some of them wanted to place the wire by the
side. As they were approaching the wire and trying to lift the cable, Anuj
noticed 1t and immediately pushed them away, thus preventing them
from touching the live wire. During pushing some of them got hurt. Anuj

took them to a doctor to get them medical aid.
Based on the above paragraph, answer the following questions :
(a)  Write the two values which Anuj displayed during the incident.

(b)  Why 1s 1t that a bird can sit on a suspended ‘live’ wire without any

harm whereas touching it on the ground can give a fatal shock ?

(c) The electric power from a power plant i1s set up to a very high

voltage before transmitting it to distant consumers. Explain, why.

dgus

SECTION E

24, (a) TohUE® o I I fIRIT qUT TS HINT Toh I fohE SMYR T qehETd
2 |

(b) T Ul o (agq-aTesh a9 (3.TH.UH.) A E, qAT E, & 3R =i

Iy ShEST: ry AT 1y & | A HT A THR (I196) FH T 9[S & | S

qHl % HAJed Ushd Hd % (i) (Ogqams &d (3.0H.TH.)

(ii) 3TT=aReh IY o ToIU oFieh qcqd hilNT Al 39 GHEISH ol
JTaedTivd s T | 5

HAAT

55/2/P 12

@
Qcollegedunla;
India’s largest Student Review Platform

—



(a)  “Tordll gse | Uilag (S7) TMAW + Q o SHRUT STET <hl AR TaTq Feierd,
39 US3 h AR AT |39 (AMM) W Y 781 et |7 39 yd i
gfee & faw &1 srw & |

(b) T GIHH JATRR TR ‘1 q1 2’ i B=Ad R # | 39 Wash 9w =
SHHEST: — A AT + A C/m 8 | 39 G 9I=N <kl GHTET 3T 39 YhR &1 T 3
foh $h gl o o9 Al g R+/3 B | U1 “1” o ohrg WX+ faggd-am
qieAToT (A) e fewm T Hiie | 5

(a)  State Kirchhoff’s rules and explain on what basis they are

justified.

(b)  Two cells of emfs E; and E, and internal resistances r, and r, are
connected i1n parallel. Derive the expression for the (1) emf and
(11) internal resistance of a single equivalent cell which can replace

this combination.
OR

(a)  “The outward electric flux due to charge + Q 1s independent of the
shape and size of the surface which encloses 1t.” Give two reasons
to justify this statement.

(b) = Two 1dentical circular loops ‘1’ and ‘2’ of radius R each have linear
charge densities — A and + A C/m respectively. The loops are placed
coaxially with their centres RV/3 distance apart. Find the
magnitude and direction of the net electric field at the centre of

loop ‘1.

25. (a) B9 % TUgrd % IYYT U Ush HHAA dU o 9 H1Eqq § Tt
HIETH W G901 bl e9MsU | S99 Sl HIEIHl H qUTHl <hl =Tl o o

3UTd AT b |
(b) (1)  TREl Uieiss W AYfda Ylad Jeh¥l ilgeha: giad (derizss)
T 1 ST B 2

(i) e IYfad Threr foret H1esm o oA WieIw W YAy Al g, dl
g% q HIEgHi o A~UYse W WEdd § ¢fod & Smar 8 | 3™

Qe o TT st o 30 & sIieh sl gcae hifore | 5
SOC|
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Tsh IHIATA WH o I IS31 hl Ishdl FHSAT F9H (R) & | 39 RGN UgIY]
(WTEIW) T AT g 7 | 3 ARG H G MY AR TaHID iy HIEH
o TT9eh H TET T & |

(a) 39 GANSH hl Jod BIhd G AT hIT |
(b) < Tohd TEUTd § I TS AYER TE <hl AIfd BRI HUT 2

() W9 Tsh - oiF § ogd o€ T&ad 81 3 g > (ug + 1)/ 2 3, df 39 &afd
o [oTU ohiUT 3IR@ SF1ET | 36 TN (SHOET) g o4 Jidiers <hl
Jehfd g 2 5

(a) Use Huygens’ principle to show the propagation of a plane

wavefront from a denser medium to a rarer medium. Hence find
the ratio of the speeds of wavefronts in the two media.

(b) (1) Why does an unpolarised light incident on a polaroid get
linearly polarised ?

(11)  Derive the expression of Brewster’'s law when unpolarised
light passing from a rarer to a denser medium gets polarised
on reflection at the intertace.

OR

55/2/P 14
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A biconvex lens with its two faces of equal radius of curvature R is made
of a transparent medium of refractive index p,. It 1s kept 1n contact with
a medium of refractive index p, as shown in the figure.

(a)  Find the equivalent focal length of the combination.

(b) - Obtain the condition when this combination acts as a diverging
lens.

(c)  Draw the ray diagram for the case p,; > (u, + 1) / 2, when the object

1s kept far away from the lens. Point out the nature of the image
formed by the system.

26. 3= A o Gl UL IR ‘1’ 9T ‘2 ¥ ShHST: I, a7 [, 3MEdt 9rT Jarizd
2@ R | A 3w o A faen # varfed @ @ # S G aRt % ot A
gl d 8, d1 AR 1’ % R0 dR 2" W ANUd Frehd &3 B o foTu =ires ured
HINTT | THH Teh IR ARG ohl TRl H AR ‘1’ & HRU dR ‘2 hHi Thlh
(SHTS) TFETS O o aTcl &Il 1 HIF (TRET0T) qor 3geh! fesm wa shifsg |
afe gt art # fergq wma faudia feenedt § &1, dt 39 591 1 Ipfa § form TR
UiEdd B ? 9T o3Sfeh bl YA fogld 9/ o TH.SAE. (S.I.) A ol
QRIS i o 7T SHifeT | 5

HAAT
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fohell IR TEHHT i TUHe qdT Tgdlaeh Helei™dl sl U hl Tl
fIU Teh 3ATa9Teh AN 915U | I8 Tohy THga T YT g ? Tohdl SrEa®iE |
T ddT TgdiIeh HSiodl hl dicedisdl o &g Ush ey, YU adl
T HSiet H R o HBU hl TE&AT o UgI H YTt hilold | ITYth Tra-Y i
1o i b T TIh g G TReheq13dl 1 Ieai@ hilfg |

AT CIABHU H Sl &9 o his Gl Il &l 35T hioT | 5

Two infinitely long straight parallel wires, ‘1’ and ‘2’, carrying steady

currents 1, and I, in the same direction are separated by a distance d.
Obtain the expression for the magnetic field E due to the wire ‘1" acting
on wire ‘2. Hence find out, with the help of a suitable diagram, the
magnitude and direction of this force per unit length on wire ‘2° due to
wire ‘1’. How does the nature of this force change if the currents are in

opposite direction ? Use this expression to define the S.I. unit of current.

OR

Draw a necessary arrangement for winding of primary and secondary
coils 1n a-step-up transformer. State its underlying principle and derive
the relation between the primary and secondary voltages in terms of
number of primary and secondary turns. Mention the two basic

assumptions used in obtaining the above relation.

State any two causes of energy loss in actual transformers.
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