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CBSE Class 12 Physics Question Paper 2015 (March 9, Set 1 - 55/1/P)

Code No.

Candidates must write the Code on the
title page of the answer-book.
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Please check that this question paper contains 16 printed pages.

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.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.

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 a.m. 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.
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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. e 9@ & foga-ares 9o (3.W.0%.) qo1 e dicear & i = (W)
foTiay | 1

Distinguish between emf and terminal voltage of a cell.

2.  Tordll foirg sRuTcHes SA1del shi & (WU Fgl = § ST 7T HTHR & | 1 Tl
379 FUTTcHeh 3TER & B " A deh SIH H ITeh! TTdS Sl ol A 9T AT HH
BT 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 ?

A °B
— °
3. OO O § Tk JAUaaeh (diex)’ ol o1 T & ? 1
What 1s the function of a ‘Repeater’ used in communication system ?
55/1/P 4
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4. & €T U fRTur 3 | TE&T AB, Ush o ol F&d dl 8 | 9a1sU I8 oiF
39 & I1 3TIdd | 1

The line AB 1n the ray diagram represents a lens. State whether the lens
1S convex Or concave.

_—"IB

5.  TopHl WHL (a.c.) IRUY H G o Y Gia-glderd o gieds (fa=red) b
G o {610 Gk J1% 13T | 1

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

Qus o
SECTION B

6. %ﬁWWW%ﬁ,Wﬁ%ﬁAﬁ40cm@WW@ﬁT%I e
R o €19 (A § 10 Q 1 YUY SIS T Hddd fog A ¥ 60 cm g T I1d

gl 8, 9l R AYT S o A ol Tieheld shifaiT | 2
- PP,
A¢ ¢+ B
—)
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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
ANVVWN——e . ANV

()
' \ /

7.  hld % GHSG BRIV {UH 9 Johrer bl Tsh fohl0T 36 Yeh TSRl @ Toh 3ATIAH
<hIUT h1 HH T471d IV & HH o ST 8 dYT Tdeh iVl 1 HH {USH o I I
3/42 | for=e™ IV 1 M 1A HISTT | 2

HAAT

39 HIIH H YhIY hl ATA 1 UNehald shifee fSiEes U shifdes. &hivl &l
TH 45° 2.

&1 4T T &1 HIEHH] o Tsh I oh {9 shifciesh <hlUl =T WA JTU(dd Jehr= hi
qUTeed 9T 4T ShidT @ ? Rl §dTsU | 9

A ray of light passes through an equilateral glass prism such that the
angle of incidence is 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.

8. T Sl <hl UNeheUAT oh ATYR YT, hHaflF hIViF HaTl o adT-cIehlu] Tra-ell a
o GER IR hl =TT vy hl T Fehdll 3 2 2

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

9. U () TUT GO H FA AYH B ? TR hINC foh 3= Al o IUAN
a0 39 Toier sh1 9T AFsl gl Teh H=R0T o fofC <=1 &1 81 Hehal | 2

What 1s ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.
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10. ToRelt iU Sotargia hl qed aUTeed o1 M, 6 x 10717 J Sall arel BieH ol
qAUICEH o U 3 | SA%EIA o FaT okl Yieha <hIfWT | 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.

dgus q

SECTION C

11. 3@ H ST 7T GHHY (STe1) sl oI 9Tidl 1 JH JTd hital, Selfh Jcdoh
Ui H afiar 1 yF 8 | 9 X 9 Y & & = 6 V &l ts dedl Jig &
SITU, 1 39 9NUY (1) T A& a1 (i) H Fierd Sl bl JF Td_hiNC | 3

<

Find the equivalent capacitance of the network shown in the figure, when
each capacitor.is of 1 uF. When the ends X and Y are connected toa 6 V
battery, findout (1) the charge and (11) the energy stored in the network.

X 1 1Y

4H_

12. 3oai@ W fob favwaardt (qrefrdie) fora fagra W aenia 8 | T8 g
I TARIU 58 et fawammdl (qiefmmier) i arn guredt § gig shi S
Tehd! g | fret Ot & Tag[q-are® 9 (3.0H.U%.) &l A9 o folu, diceriel i
ol I favemmdt (TeRREHX) i al=ar =1 & S & 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 ?

P T4
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13.

14.

15.

55/1/P

(a) 1S o B oo o war ° “faferton & digar 9 ht gftfyd
HITTT |

(b)  TeRAUT TehTR <hl @I TohT0T ST H Teh Tl T <hl 3R gl e T1 <kl 2 |
g QA1 I digdl THHE 2 | 399 ¥ ThaH (1) Jfd Thieh &hd A HhUs
HIEHI hl TETT (S &, (ii) THR-ZIaCHl ol TTehaq Tdsl Sl ol
O 34k g ? 39 IR bl Y o [T R IRgT | 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 1s larger, (1) the maximum Kkinetic energy of the
photoelectrons 1s more ? Justily your answer.

(a) YS! LRIkl shl o1 H YUed] GLGRieh] shi 3A(Heh STH1 41 HFT ST
2 ? 3l SR ToTgeht TISe hIfTT |
(b)  QUUT FHIRLUT & IUA GRT SUISY [ob I qUUl | Had U Jfdlars
& S9d1 &8, =le 9% 39 9 hal W ot Teorq 7| 3

(a) © Give two reasons to explain why reflecting telescopes are preferred
over refracting type.

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

Sl o T <kl [TRgU 991 Ush IS0 § SWIs foh I8 HuW giadi Jreehi
Tt <hl Jutedtd |, fopelt urer 4 Ufta fogqq g <kt fesn <61 qalqa@ e ¥
fohg TR TR BAT B |

feRet &1 713 Hecil 1 T-Uhed 5 mH 7 | 350 JaTlgd fOgd g™ 1 7 30 ms
T4A W 1A S A2 | 39 ool B UG Taq-aT8sh oo (3.T9.T%.) hl HH
UiehicTd hifaTT | 3

HAAT

Jrehed o ToT T3E w1 T49H, feer-fagfaeh! 4 W<k T=E oM o e YR
fi=r g 298w ° Tom hifvu |

@l (fayaq-t@r) @« gedt &1 Jrehld & a9 0-4 G & | 9eal o
IreIehId Tggd ATVl ST <hITT | T3 T B : gl <l BA1 = 6400 km. 3
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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 in magnetism different from that used in
electrostatics ? Kxplain briefly.

The Earth’s magnetic field at the Equator 1s approximately 0-4 G.
Estimate the Earth’s magnetic dipole moment. Given : Radius of
the Earth = 6400 km.

16. Ta=[d-graeh™ dﬁﬁscq?r sﬁcﬁ% ? 3 TN el oAl hl Fid T 8 ?
+ x-3T8T & ST T (T=oT) A g8 Toea-grahia il 1 U e

gaT3C | foga den greehry &=l <kl foem quisw | fagfq denm JrEeh & o
qﬁmﬁ(nﬁ)aww%%%aﬁaw&ﬁ%@\ 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 wvelocity of propagation and the
magnitudes of electric and magnetic fields.

17. Torefl WeAUfgea 794 & - a1 IFehl Y Y H G- JTH hiT |
foRet AU uqred bl 1Y 3y, o-&F |, 100 &7 7 | fohaq 0I % gw=q,
30 Yerd o1 feEfed umT U YRITE A T 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 much time, will the undecayed fraction of the material be

6:25% ?

18. SR SHIS o Hldlad (§9H) T Ytk fohd g1 THE 1Al b1 €A1 TET ATl & ?
S SIS o dicedl s o ®9 U IUANT & U d IGeh! HhRACY hi Th
IR IR <hl YE¥AT ¥ TS shifu | 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.

P.TA3
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19. dTcieh, JUATarsh adl fagqudl ugiel ¥ f=al gIH o U 3agdes Holl o8
NG SATET |
a9 | UHEdq 9 39 9eTi ok sdgl YL 1 YN Bldl & ? 989 H Tqe ity |

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 briefly.

20. (a)
(b)
(a)
(b)

21. (a)
(b)
(c)
(a)
(b)
(c)

55/1/P

IR FaeYT H d9 4o 379¥d -4 & ? Ycdh o Y (HawH)
day § fafew |
AR AT H TYth 3¢ o foheal diF SN %1 Ieci@ I |

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

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

TiaTieTd IR0l fWhsi 9T hid o foIT 3ATawTsh d (Tidere) faRau |

I o -y H, el o wwad @ 9e o & gl & |
i S5 o Tadd (o) ol M o T Teh UTH ST, Sefh A
gl IrEel (W) aiafdd ®d 8 | 39 9k ohl YAl € 1 g1
qTed Bl Hehdl & ?

fhatl <hl =gl W 1 Yd B, Afe Tl < o sl gt 61 o &
SITE Sfelfeh 39 T4 Joiel (YUHTed) A9iEtdd &d & ?

Write the necessary conditions to obtain sustained interference
fringes.

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 ?

What 1s the effect on the fringe width if the distance between the
slits 1s reduced keeping other parameters same ?
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22,

23.

Teh I TA.HI.3MR. (LCR) 9NUY =hl TohEl UH THL. (a.c.) GId o HU H TS
STt 8 feehl aiadH shivid 3Tef ‘@’ 2 | g Ifaidr Ry 991 Ry (R; > Ry)
T, ‘@’ & ad & &9 H {ogq 9 4’ o faae (IEd-) il g o fofu ueh

T ATSY |
39 UTH (3TTi@) o 39 & FeaferRad gt & s difSu

(a) TorT g9 T 3TATE ATk diewr B 37T &= 2
(b) Torm feurfa | wifr & 3Tieer 8 3T I 2

A series LCR circuit 1s 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 1s the resonance sharper and why ?

(b)  In which case 1s the power dissipation more and why ?

QuE q

SECTION D

Teh T @ % R0 Teh Tl H {I[q-H=/0 A8 1 T dR @F H 2
e TR T | 39k 99§ S1d §C $© SIefehl 4 38 <@l HR 3H ISR Tl
fohTR W@ =M&T | 19 &1 9 AR (k) hl B4 31 @ 9, 39 A 3I7a @ Tl
AN GGd I8 ¥ehel L g BT T, difeh o TH TR sl § 7 Heh | Hehel IH ¥
34 | $S I T A TG | IS 378 AT b [T Sl o I1F o 7T |

ITE WS W A1 Fafafaa geai & 3 €I

(a) 39 9T % G S g YGRIA G el hl Ieaid <hiTolT |

(b) et Treshd gu T AR W AR weft 98 AU At 3| wIE A AE B,
fohrd €l T IGRI B4 W WM A1 (UTdh) Yo-hl T Gehdl & | FHHI
T HIT 7 2

(c) Togd g¥ 9 Icua forgd-wifr b1 g feyd IuvmIatl o6 uga (E=o)
g g, 3IGeh! dicedl i Afd 3= & o3 Srar & | Tuse hifse, &= |

55/1/P 11 P. T,
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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 is it 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 1s set up to a very high
voltage before transmitting it to distant consumers. Explain, why.

Qus g
SECTION E

24, . A8 o Gl AL IR ‘1’ AT 2 | hESM: [, 991 [, 3TANEdt 9/ JaTiegd
g Tl g | Al gHI UT¢ Teh 7t Teurm | Yatigd &l @l a8 R gHl ari o sid !
il d'®, a1 9 1. 0 91 2 9 AU Jraehid & B % fore wiom wred
T | 3HY UH I9YH NG hl eIl a8 1 & SR 9 2 hl Tehieh
(3P15) Tz W o a1l &1 o1 O (YRHT0T) qo1 3Teh! Q@ 3Ta shifse |
afe gt ari ® fagg o faudia feensti & 2, @ 39 5 i Johid # fhE gaK
qRed &M 2 UTed SASieh b1 SYANT foRd 9T % UH.ITE. (S.I) "R W
TRATYT i o ToTT ik | 5

HAAT

fohell I=TA CEHIT shl MYTHe qon g Hefefl &l Ued shi Tl =
U Ueh ATa9Teh AN ST | I8 Tohy TUga W 3YTid g8 ? Tohdl SrE®HHT |
T a1 Tgdiaes $efei™l &l dleearstl o &a T ey, Jgieh qo
fgcioreh Felo™l T R o BU ol AT o Ugi H JT it | SUYH TFa-Y ol
ITed i o [T T3 &l &I UNehedq13A1 ol Ieci@ <hif |

qrEdlaeh JEBHG H Sl & oh hig &l DRUN I 3gW iU | 5
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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 TB) 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.

25. (a) TehTEI%h. [HIHI i {TRIU AT TS HINT foh I fohE YR W qoheTd
|

(b) T Ul o (Igq-aTesh o (3.TH.UH.) A E, T E, & 3R A=l

Iy ShHST: ry AAT 1o & | I THI U THGL (I9d) A T IS & | S

gHl o EAded Thd A & (i) TogdaEs 9 (3.UH.UH.) Ul

(ii) 3TTaieh IY o ToIU oFieh Ycqd hiloC Al 39 GHEISH i
JTaedTId s T | 5

AT

(a)  “TorHll Usa W Ufieg (S72) AT + Q h HNUT STET <hl AR Toagd FeTad,
39 U3 o IThR dYT H1EH (M) G MH 981 st |7 39 I h
yfee & fete a1 e G |

55/1/P 13 P.T.O.
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(b) Tl T8 IR UM 1’ qAT 2’ <l TSI R & | Toh {Rgeh 39 Tcd
SHHST: — A AT + L C/m B | 37 G UM ol TH1ET TR 39 YhR T@T 7T B
foh ek hrgl o = sl gl RV/3 @ | U9 ‘1" o ohrg W A Togfd-&1 1
qToT () qr TS ;Td Shiteie | 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 1n 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 i1dentical 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 R+/3 distance apart. Find the
magnitude and direction of the net electric field at the centre of

loop ‘1.

26. (a) EEIY % Ugrd % ITEN ¥ Tk THAA U o 99 q1eaq o fotd
HIETH H G207 hl S90S | 39 Sl HISgHl H dUN <hl =Tl o6 Si9

HUTd 1A I |
(b) (1)  ThHEH dionises W AMG AYfad ThRT Igeha: giad (dieiisss)
ER IS I

(ii) & AYfad Y1 ol T1E90 o o HILI™ | Yo hidl @, dl

98 ¢ Wl o AUy W UUEdd ¥ gfad & ST ® | 39
qiEreAT & ol s[EeX o 14390 o I hl Ycdd hilT | 5

HAAT
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Teh IHIATA ©d oh GHI J5a1 hl dshdl BSATE FHHE (R) & | $8h URGIN 4grY]
(ATETH) T AUGAHTD py & | 39 ARG H ST M0 AR 39T p, HTEIH

o Gr9eh H @1 1§ |

(a) 39 HISH sl dod BIhE Gl F1d I |
(b) Tord TEITd & I8 SIS A9ER) < <hl 9ifd I HUT 2
(c) ' Sid Ush a&q ©1F § igd ot T&ad 81 30y > (ug + 1)/ 2 3, dl 39 f&afd

o ToTU iUl R@ SEEU | 39 GIoH (SJaedT) gl &+ Jldiews <hl
Yehfdl AR 2 5

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

55/1/P 12 P.T.O.
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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.

55/1/P 16
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