CBSE Class 12 Physics Question Paper 2015 (March 9, Set 1 - 55/1/B)
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Wﬁ?ﬂ:
i) @Y I9T S74T1F & | 37 97-97 H FT 26 97 & |

(ii) STYHH-YT F5 Y78 : @V 37, @V &, @US &, &S ¢ 3N GUS T |

(iii) @S HHS5 YHE JIdF FT1 HFH & | @S THSE J3HE JIF 2 HFH & /
GUE G H 12 J7 8, Y% & 3 3F & | GV T H 4 3% & Uh AR T
FINGUSTH3 Yo 8, Jd4b &5 3P & |

(iv) Y¥7-99 § GHT W Hi3 I[dHcq 781 & | a4, g1 37H1 dicd T J97 4, T4 7]
JIc? UF J97 H 3N 9ie 37H1 JIc7 dil 971 7 =R TI7 YGT7 1637 =7 & |
0g g9l 4 3779e] 120 70 597 4 & a7 UF Y97 & FAT & |

(v) 8T EITFH &1 39 17T Giias HIdiehl & Tl H 391 H Ghd 6 -
¢c=3x10%°m/s
h =663 x 10734 Js
e=16x10"1°C
Uy =41 x 100°T m A~

g, = 8:854 x 1072 C* N1 m™

1

4/me
O

m, = 9-1 x 10! kg

2 1 eI = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ARGl T&AT = 6-023 x 1023 gfd UMW A
legad™ HIdre = 1-38 x 10723 JK!

=9-2410% N m? C

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.
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(111) Section A contains five questions of one mark each, Section B contains
fitve 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 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 =6-63 x 10734 Js
e=16x10"1°C

u,=4nx 107 Tm A1

e, = 8854 x 1072 C2N1m™

1

4 e
O

=9x109Nm2C_2

m, = 9-1 x 10! kg
Mass of néutron = 1-675 x 107%' kg

Mass of proton = 1-673 x 107%' kg

023

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

Boltzmann constant = 1-38 x 1072° JK~!

Qug A
SECTION A
1. 99t LCR 9fUY ¥ 391G o T[Tl heh Ug <hl THRUTYT ST | SHeh! TH.3TTs.
(S.1.) Tk T & ? 1

Define the term ‘quality factor’ of resonance in series LCR circuit. What
1s 1its S.I. unit ?

2.  Tordl GO SFaEAT ° IS 1 YoM TdaT | 1

Write the function of a transducer 1n communication system.

P T4
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3. U forg 3EW +Q TohHET =TeTeh I3 o UTH &y 8 | 39 31Ta9 91 <TeTeh 53
e &5 T@T3Al ol TILEUT shifa | 1

A point charge +Q 1s placed in the vicinity of a conducting surface. Trace

the field lines between the charge and the conducting surtace.

4.  Teh &l ATIdd hIUl oh fIU, & HILIH] A 9T B H 379dd <hiv SHAST: 25° 9T 35°
2 | TohH WIS H YRl <l =Tl GE HIEIH hl ol H A & ? 1

For the same angle of incidence, the angle of refraction in two media A
and B are 25° and 35° respectively. In which medium is the speed of light
less ?

5.  91d % ql SidU4ehl ol SL.Hl. A3 & g (90U, U8t Avfishd O 3T TH 91ed
(THT=R) 3hH | SIST AT 2 | 1 gl § [ — V. ash (UTH) hl J&T e =0
2 | 399 9 $I9-91 UTH Yfaerehl b THAC AT i TS hidl 8 37T =1 2 1

A

V >

Two metallic resistors are connected first in series and then in parallel
across a d.c. supply. Plot of I — V graph 1s shown for the two cases. Which
one represents a parallel combination of the resistors and why ?

A
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Qus d
SECTION B

6. TohHl HHaTg Breniviid i= o TUSH W 3TAidd JehTe1 shi Teh Toht0T TS5 o Hidy,
sy <l YR [T & TUR T (T=01) Hdl 8 | 39 oo = fofu 3quadH
IV KT {9 FATd <hifow | T =1 8 i o U0 & qered &1 3T9ad-Teh = /3 . 9

HAAT

ﬁ?%@‘o‘ﬂ'ﬂﬁﬂﬂ@rﬂﬁw 1-5% IWW@ZO cmsai \Sﬁ
Uk UH HIEIH § W@ T 8 gt Aved-ie 1465 7 | 39 ¥ sl BIkE gl ATd
hHITT | 39 9 ohl fohdd 3TqadHTeR o HIEIH U [T JU foh I8 @9 GHdA hid
i 3 (T1ET) h HIfd STGER L. ? 2

A ray of light incident on an equilateral glass prism propagates parallel
to the base line of the prism inside it. Find the angle of incidence of this
ray. Given refractive index of material of glass prism is +/3 .

OR

A biconvex lens of glass of refractive index 1:5 having focal length 20 cm
1s placed in a medium of refractive index 1-65. Find its focal length. What
should be the value of the refractive index of the medium in which the
lens should be placed so that it acts as a plane sheet of glass ?

7.  BEQISH WA i HHGH SFEEAT H YRGRAT Hid §U ThEl AR § HFeIg
¢ STell qUICE-a61 U A1 shifae | (fgam T 8 E, = — (13-6/n2) eV a1 R
s r, = 0-53 A) | ¢ STl qUICE Tohd JehR UNETdd 81T, JTe Soideid oM
Jfad AT H 7l 2 2

Determine the value of the de Broglhe wavelength associated
with the electron orbiting in the ground state of hydrogen atom (Given

E = -(13:6/n%) eV and Bohr radius r, = 053 A). How will the de Broglie
wavelength change when 1t 1s in the first excited state ?

8. e grsgieM qwATy] i fidy 3rewen § i —13-6 eV 7, I feaw qen fed
JfoTd STFTEATIT H SHeh! TSl a2l fefds IHefl AT hitaig | 2

Given the value of the ground state energy of hydrogen atom as
—-13-6 eV, find out its kinetic and potential energy in the ground and
second excited states.

55/1/B 5 P.T.O.
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10.

55/1/B

G=l0] &hl W 90T 9 ‘ATRRI a0 &ed § 9 (3T=) hifoe | G=[or &hi
S qu fafy 40 MHz Al dek &1 o1 HifHd 8 2 2

Distinguish between ‘sky wave’ and ‘space wave’ modes of propagation.

Why 1s the sky wave mode of propagation restricted to frequencies upto
40 MHz ?

gee U fawemd (YiéRmHeR) gy |, y-fagg fog X ® W gar 7 |
T Gigd TRaT foh e foig el TAMIIT I S

(a) 3= gl YAl sl FINETdd Wad gY Iiale R bl sa1 fean S

(b) Rl TR @ 7T wfaliar S &t wer feam < | 2

P

| B

In the potentiometer circuit shown, the null point 1s at X. State with
reason, wherethe balance point will be shifted when

(a) resistance R is increased, keeping all other parameters unchanged,;

(b)  resistance S 1s increased, keeping R constant.

P
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Qus ¥
SECTION C

11. 10 pF @1 20 uF 9Tiar o 1 99T 6 V i el & 2A0iishd § IS & | 941l
 QUIA: AR gH W, gH1 GGl i wiel (dfgehiad) o o= 4 qagdes K
H e (Ug) W e Smar 2 | &9 (9g) WA 8 HEfeiigd | 1 999
TS
(a) GYIE 4 Aiad fogd-a el W
(b)  THI FYTET W TN T
(c)  GYTEl &l Wil o §d [aHaT=<RK XX
34 I hl IfSe HRUT ToT@eht HIfTT | 3

Two capacitors of capacitance 10 uF and 20 uF are connected in series
with a 6 V battery. After the capacitors are fully charged, a slab of
dielectric constant (K) 1s inserted between the plates of the two
capacitors. How will the following be aftected after the slab 1s
introduced :

(a) © the electric field energy stored in the capacitors
(b)  the chargeson the two capacitors

(c) the potential difference between the plates of the capacitors

Justily your answer.

12. Tordll Usaifaea ugrd o A9 bl Uldeaanr (Fishaar) 1 qiamn it | g8
TH. 318 (S.1.) °rleh Tl |
20 2l % uvarq fopdl UeANfaed yqiel o Uesh 984 bl Ufaeaar 10,000 &
(forred) 9fd ©ehvg 8 | 3T 10 ©el o YvdTd $Eehl Ufdeddr (Hfshaar) H
glht 5,000 & (foered) ufd ©ehvg © Srdl 8 | 39 994 <hl Y- ad
IR UfdeadT (Hishadl) ITd shiftiT | 3

Define the activity of a radioactive sample. Write 1ts S.1. unait.

A radioactive sample has activity of 10,000 disintegrations per second
(dps) after 20 hours. After next 10 hours i1ts activity reduces to 5,000 dps.
Find out i1ts half life and 1nitial activity.

P T4
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13.

14.

55/1/B

HTIRad h Wﬁﬁl@ .

(a) Tg T3/ v o g feete (f3t) & foadH, safaetn ded 9 fohd TR
e 8 2

(b)  FE g ed fohell &1 § 3ATd §T Yok o HE H Teh &gd BILl JAhN
AUy W fean WU, df 3790y hl WSS o g § Ush YW (THHIT)
fereft (i) fewrs <t @ | @y, i |

(c)  Torelt Hewaell bl Taue &WdT (i) Tk kTSl shl qUICEH AT (i) I&d aT
ATNGITH T o o< TYh ATeAH W vy (3 et 2 2

Answer the following :

(a) In what way 1s diffraction from each slit related to the interference

pattern in a double slit experiment ?

(b)  When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot 1s seen at the centre of the shadow of

the obstacle. Explain, why.

(c) How does the resolving power of a microscope depend on (1) the
wavelength of the light used and (11) the medium used between the

object andthe objective lens ?

TSN b Bicid o | ‘Taferton sl digar ue shi gy g |

fohel TqU U oTq o &9 YohI¥ & 9, 100 W 9Rg (A%h) @ ¥ 2270 A
dUICEd o YUSTH] dehiul 3TMHIdd 8Id & | Jic WU fava — 1.3 V &1, d1 39
gTd 1 1A hed A HIOC | I 39 ThI I W Th ool d 349, 3
frIdT (~ 10° Wm™2) 9T 6300 A dUICEd hl ATl YehTSl STM9fdd &I, ol 39 I

1 Ik (3TT1) =T Bt 2

HAAT

faerq-grashia faferon o ®igH o 1 3TN oleh MELH 1 ThEI-faelq
TR SHTST | G989 § ST hitay, foh I8 FHIHET TohE JehR TehII-Toed
U o YT YT T TSRO HLAT & | 3
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15.

16.

55/1/B

Define the term ‘intensity of radiation’ in photon picture of light.

Ultraviolet light of wavelength 2270 A from 100 W mercury source
irradiates a photo cell made of a given metal. If the stopping potential is
—1-3 V, estimate the work function of the metal. How would the photo
cell respond to a high intensity (~ 10° Wm™2) red light of wavelength
6300 A produced by a laser ?

OR

Set up Einstein’s photoelectric equation using the photon picture of
electromagnetic radiation. Explain briefly how this equation accounts for
all the observations in the photoelectric effect.

(a) TlRgd Tagq-grarehia fafehton | & foheehl ST 7= 9l | %H 7
QUL Tafertol, wom (X) foptul, gen-aui

(b) 3T HY T fop foeQ-grah™ a0 | ot 941 HeT g 8 2
(c) T SMHR (T) ¥ Heor w88 R fagqgreshm @ &
39l Ecd oh [oTT Ueh o5(eh eTRdY | 3

(a) .~ Which one of the following electromagnetic radiations has least
frequency

UV radiations, X-rays, Microwaves

(b) How do you show that electromagnetic waves carry energy and
momentum ?

(c) Write the expression for the energy density of an electromagnetic
wave propagating in free space.

eFeehla AT STFehIT IgIdl o sie Tl G o [T Fraehid & {@TU
diee (sHmu) |

T q THR & Ul ok FrEhT FagR H I hl THIH & U UH wwd
S EAETURAIE 1 3

Draw the magnetic field lines distinguishing between diamagnetic and

paramagnetic materials.

Give a simple explanation to account for the difference in the magnetic
behaviour of these materials.

P T4
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17. p-n 9Y o4 o RH B 9T g1 HEqUl YIshAT3TT hl IUYch @ <hl FERI
H TS HINT | 37d: 39H Bl & qUT UTerehl-favd 4l skl IRHTNG hIT | 3

Explain, with the help of suitable diagram, the two important processes

that occur during the formation of p-n junction. Hence define the terms :

depletion region and barrier potential.

18. TSI 3cHSi SIS (TAS.E.) Y o9dT &8 ? SHehl Y ol &Y H
fTfgT | T = Siie aragiea Ta=[d siedli i gl 4 $9eh (LED o) i3
ql & A9 Toiiau | 3

How 1s a light emitting diode fabricated ? Briefly state its working. Write
any two 1mportant advantages of LEDs over the conventional

incandescent low power lamps.

19. A HIgiid (T.UH.) Hohd UT shid o (1 Ush Tl HIGIh bl Sclich 3IRE

SATST |
12 V 31ER dicedm shl Ueh I8k dUT okl IUANT TohEl Te3-Hehd o JENU & U

fohaIT STIAT & | HTScieh Hohd ohl SRR dlcedl @1 HM fohadl 8MFT dTET dlleh
g Hahich i 91 75% &l 2 3

Draw a ‘block diagram of a simple modulator for obtaining amplitude

modulated signal.

A carrier wave of peak voltage 12 V 1s used to transmit a message signal.
What should be the peak voltage of the modulating signal in order to
have a modulation index of 75% ?

20. (a) Il 3RS o TS Al 9T H 3T 9T THIP il Teh TIAlss g’ <@l
U 3T ieiiss ol UM A, df <@ T YhIST hi il Sgdl ae

gl TEdl B | W Y0 hl AT ¥, 39 HeAl & foiu el g
UEEAT/IshH 1 3UYh 3TNE hl &Rl € JUH i |

(b) ¥g sy fob forel) uresff mreem @ qrafda geermer 8 yfea & Sar 2 |
3EH [ b W I A HIT | 3
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21.

22.

55/1/B

(a)  The light from a clear blue portion of the sky shows a rise and fall
of intensity when viewed through a polaroid which 1s rotated.
Describe, with the help of a suitable diagram, the basic
phenomenon/process which occurs to explain this observation.

(b) Show how light reflected from a transparent medium gets
polarised. Hence deduce Brewster’s law.

(a)  CUIST foh WHI. (a.c.) &Id ¥ JS g frell Uk L H 3IUYH () HEd
Sl T A I 8T 2 |

(b)  Tordl At T, (L.R.) 9f@y ¥, X; = R 31 99y o SARE-IOM
UE P, @ | 59 39 qROY o AfishH H 97T C 1 Tsh UHT HYTHE SIS
fean Srar 3, fEH X = X, 8, A1 WfhIunes &1 79 P, & S1dl 3 |
P,/ P, WM hl JTd IV | 3

(a) Show that the average power consumed 1n an inductor L. connected
to an a.c. source 1s zero.

(b)  In'aseries LR circuit, X; = R and the power factor of the circuit 1s
P,. When a capacitor with capacitance C such that X, = X; 1s put

in series, the power factor becomes P,,. Find out P, / P,

fopet =meres it fomrq gfetieenar <Y aftamen e |
fAeTiehd QI3 § ™ s "YU qUYehdl o YREdd ol S¥H & iy 3Toig

(UTH) SATIT -

(a) Th AT o [T

(b) Teh IIYUTTASh o oAU

Y H TIY ST foh ITYH GHT o JdgR H =X ohl, AT dTEehi o T&T
Tcd a1 Taid it o Ui § hd THSTT ST Hehdl @ | 3

Define the electric resistivity of a conductor.

Plot a graph showing the variation of resistivity with temperature in the
case of a (a) conductor, (b) semiconductor.

Brietly explain, how the difference in the behaviour of the two can be

explained in terms of number density of charge carriers and relaxation
time.

11 P. T,
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23.

55/1/B

WQUE q
SECTION D

M o IS I IAoh Sldel 7 37 Ak I MRI (FEhld 3FIAG
fcferad) STateIu (Th) a1 Gord e | 3= I8 e 7 o 3R
d 34 91¢ ° Th St g™ =18d ¥ |

g SR AWM 9 39 91 H 3794 YRER o AN <hl TETHAl ol TR Side ¥ &1d
i T 394 ft TIH 2 < < | 9 THR W A 319 IS Sl 39 00
foru Tl o forn, difer Sfeet ot 3 Uitassh 6T 22 & o1 § Yfud AR
e Tk | 39 T&U ¥ STl Sl IThT IS 3fad & H hid H ogd Hgrdl
foeft |

39k T W 3y Fefalead geat & 33 @S

(a)  ATIhI T H AT, I8 IHIR YT il gRI Tehd oAl 1 TIGH fehal
T ?

(b)  3T9eh TI=I & MRI 9I&T0T o Sa< Hall B oh1 &1 Rl &l ehdl g ?

() I8 HMd gT fb MRI % oIt Sg<h Frashid &3 1 A 0-1 T o, 3&H
fehdl TIEH (A9 = 1:6 x 10719 C) W FraehiF & gRI ATUA &1 Tohrl

dict §c1 @l ATYehad qUT =[Aaq9 T T qAM, Al e 10* m/s i
A H g o7 ?

Asha’s unele was advised by his doctor to have an MRI (magnetic
resonancer imaging) scan of his brain. Her uncle felt that it was too
expensive and wanted to postpone it.

When Asha learnt about this, she took the help of her family and when
she approached the doctor, he also offered a substantial discount. She
thus convinced her uncle to undergo the test to enable the doctor to know
the condition of his brain. The resulting information greatly helped his
doctor to treat him properly.

Based on the above paragraph, answer the following questions :

(a) What according to you are the values displayed by Asha, her
family and the doctor ?

(b)  What in your view could be the reason for MRI test to be so
expensive ?

(c) Assuming that MRI test was performed using a magnetic field of
0-1T, find the maximum and minimum values of the force that the
magnetic field could exert on a proton (charge = 1:6 x 10~1° C) that

was moving with a speed of 10# m/s.
12
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SECTION E

24. (a) el foga = feya smd %la%'ﬁ-;ga digdl  oh ThEaHM
ﬁlﬁ-?ﬁﬁﬁ@ﬁ%l%ﬁﬁﬁﬁﬁ%ﬁ%%@@@%@ﬂﬂﬁﬁm

fgga o AMUG=E &I @ hitie I I8 (1) TURA dged 9 7,

(ii) TR Oqed 4 7 |
(b) F& M@ § 3 feyai & e & oy & fufa=me o guian R
< a >< a >
@ & ® ceotnennnn e P
+q —-2q +q

< r >
S I o oY o 318 W €9 Th foig P o g, 39ehl gt r WX T
<h! YT o ToTT Teh s3STeh UTed <hITSIT G 1 >> a. 5

HAAT

(a) Torgq ot hY uftarsr AfSe | s@em wh.eTE. (S.1) Ares fefigu |

(b) MY HIH = 3TN H fohHl TAThR a5 H Uielg (sg) Tohelt Tormg Amas
%Wﬁmwwmm#ﬁq,aﬁaﬁmwm VECEIRCEEEY

e SELEE: B
(¢) CNISU Toh-Tohdl ThEH ATARIG A0 GHdA =gl (M) o HRUl, 399

x gl O Teurq fopel foimg W forgd-&a 1 A x W R 781 st | 5
(a)  Derive the expression for the potential energy of an electric dipole

. — . . . =
of dipole moment p placed in a uniform electric field E .

Find out the orientation of the dipole when 1t 1s 1in (1) stable
equilibrium, (11) unstable equilibrium.

(b)  Figure shows a configuration of the charge array of two dipoles.

< a ><€ a > P
+q —2q +q
< r >

Obtain the expression for the dependence of potential on r for
r >> a for a point P on the axis of this array of charges.

OR

55/1/B 13 P.T.O
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25.

55/1/B

(a)
(b)

(¢)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

Define electric flux. Write 1ts S.I. unit.

Using Gauss’s law, obtain the electric flux due to a point charge ‘q’
enclosed 1n a cube of side ‘a’.

Show that the electric field due to a uniformly charged infinite
plane sheet at any point distant x from it, is independent of x.

Jamy <Al gy e |

BIFE o fagd s 3w g Hefiigd giferfaal 5 aum bl Jehid
%l EIH o iU NG FA18T, S« Tsh ATdd AT qUTd

(1) TohEl 3Tadel eUUl § 9Uatdd al,

(il) ThEl 3T iF | FA9didd &l |

Teh FHAA qUT Tohdl o HTeqd 4 ot A1e9d 4 9 (F=o1) o @&

2 | 39 <94 o foU Uk 3@ 9120 3R 399 A & 379ddd I8 o
A9 <hialu | 5

SHA4T

Teh Al qUUl § 38eh 1o+ &l 9% &l drediae qdl ardd Tfdiers
S9d1 2 | 39 gldfars &1 9941 294 & fu Uk fortor 3@ s[13T 31t
$Heh SUANT © YU FHIHLU] i Jcqd hifaT |

YRR b Rt 4ol fopell formg P WX AfYERE Bid1 8 | 319 AfvEid
A0 951 & A H P 9 12 cm gl W Uk ¥ W [T A1 & | I8 TohL0l
g fere fag W stfirmfid g, afe o=

(i) 20 cm IRE Gl 1 3ITA 9 B,
(i) 16 cm ®IHE gl I Fadd TH & ? 5

Define a wavefront.

Using Huygens’ principle, draw the diagrams to show the nature of
the wavefronts when an incident plane wavefront gets

(1) retlected from a concave mirror,
(11) refracted from a convex lens.

Draw a diagram showing the propagation of a plane wavefront
from denser to a rarer medium and verify Snell’s law of refraction.

OR
@
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(a) A concave mirror produces a real and magnified image of an object
kept 1n front of i1t. Draw a ray diagram to show the image
formation and use it to derive the mirror equation.

(b) A beam of light converges at a point P. Now a lens is placed in the
path of the convergent beam 12 cm from P. At what point does the
beam converge if the lens is

(1) a convex lens of focal length 20 cm,
(11)  a concave lens of focal length 16 cm ?

26. (a) Tohdl Pecll § Fraehd FIad IRId § I9H [9gfd-args o9 (3.0H.T%.)
399 B ST g, $Ehl hH UV ? 3fd M@ hl WE™Al 9 dUH
VT | 3E8 B & fae@-graehia Tor & W 1 3o i |

(b) @ 9re (S@i) H Tk 10 cm x 2-5 cm 3TATH I 3TFATHR T[98 R GHY

5cmWWW@%IFﬁ@WWW@HE
", GO 97 v g, J&T IRE T U MU HTER 9 o 91 Sal 7 |
EEhIT T QT UTSN o THAA o oredd g |
(1) Tp® @@ ° Uita fa=[q-argss st o1 91 At g ?
(ii) Toh" SR | I 913N § YdIfad 9 o1 HH hH 8N ?
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(a)  Describe, with the help of a suitable diagram, how one can
demonstrate that emf can be induced 1n a coil due to the change of
magnetic flux. Hence state Faraday's law of electromagnetic

induction.

(b) Two loops, one rectangular of dimensions 10 cm x 25 cm and
second of square shape of side 5 cm are moved out of a uniform

—
magnetic field B perpendicular to the planes of the loops with

equal velocity v as 1s shown 1n the figure.
(1) In which case will the emf induced be more ?

(11)  In which case will the current flowing through the two loops
be less ?

Justify your answer.
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OR

(a)  State the principle of an a.c. generator.

(b)  Explain briefly, with the help of labelled diagram, its working and
obtain the expression for the emf generated in the coil.

(c) Draw a schematic diagram showing the nature of the alternating
emf generated by the rotating coil in the magnetic field during one
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