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CBSE Class 12 Physics Question Paper 2015 (March 9, Set 1 - 55/1/A)
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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
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attempting it.
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Wﬁ?ﬂ:
(i) @Y I 37 & | 39 FvT-97 H FT 26 F9T & |
(ii) STYHH-YT 5 YT §: GV 37, @S §, VS T, TV ¢ 3N GV T |

(iii) @EHHEIHTE JIF F137F 5 | G THETJHE TIH H 2 3F & |
GUE F 4 12 97 &, 9% & 3 3% & | GUE § H 4 37% H Uh FoAIEIRT Fo4
BN @GS THI YT &, b &5 3P 5 |

(iv) Y¥7-99 § GHT W P35 I[dHcq 781 & | TI749, 3T b1 JIcd Th J97 H, di7 37h]
JIe? Th J97 4 3N i 37H] qrcd di-l 971 4 3TaReb T37 JGT17 1637 73T & |
0d J¥1 H 37791 130 7T g7 § G ST Uh I3 & HAT & |

(v)  ST&T HIEvTF &1 3719 [HelcTiaad Fifae [Haaisi & Tl HT 39T H THd &

¢ =3 x 10° m/s

h =663 x 1073* Js
e=16x10""C

W, =47 x107" Tm A~

e,'=.8854 x 10712 C2* N1 m™

1

4 te
O

=9 x 10° Nm? C*

m, = 9-1 x 10! kg

¢ Rl GoIHH = 1-675 x 102" kg

T sl 2odHH = 1-673 x 10727 k

g
JATANTTEl F&AT = 6-023 x 1022 gfd U™ 9
diegad@E I = 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 LK.

(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.

(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 10> Js
e=16x10"1°C
u=41t%x107" TmA™

g, = 8:854 x 1072 C2 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 1072% JK!

P T4
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gus A
SECTION A

1.  Topell T1e9g o GUEEATeh ohl IRYTYT TOTREU | $Hehl UH.3TE. (S.I.) AT &0
2 ? 1

Define dielectric constant of a medium. What 1s 1its S.I. unit ?

2.  Tohell 9Tq o AR b QI iy am9i T, IR T, WV — I U% = ¥ T 774N 7 |
S QI aTal § | $iH-A1 3= 7 A H+T 2 1

A

A

V T,

V — 1 graph for a metallic wire at two different temperatures T, and T, 1s

as shown in the figure. Which of the two temperatures is higher and

why ?

3.  IAARRR AT 1 his THATA U ThEl UH THEHH Jraehld &F H TdHH
HUAT ST 8 S 39 U o a1 o aead g | 39 4 H UNa 910 hi fesm 3R
qRHTIT =T 8 2 I

A planar loop of rectangular shape i1s moved within the region of a

uniform magnetic field acting perpendicular to its plane. What 1s the

direction and magnitude of the current induced in it ?
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4. I YhIY Thd] TehTerd: o< H1eIH O faidd A1EIH U T &hidl &, d9 39dd ol
Shifdeh ShIUT TehT o au] (1) W HYX T Hal & 2 1

When light travels from an optically denser medium to a rarer medium,
why does the critical angle of incidence depend on the colour of light ?

5. AM e 9 & @ foi fohet ATgetes | 3T fhU ST aTel 98 qeh thet
T T 1 8 ? 1

What 1s the function of a band pass filter used in a modulator for

obtaining AM signal ?

Qus d
SECTION B

6. T Uitadi Yicligsh R Tag[d-a18s 9 (emf), & AT 3T=dieh TiaUd, r % A
o0 & 3@ ¥ N JAFER AMId 8 | R & %aad o &9 H (1) ZHAA dleedl,
V QT (ii) g1, I H To=ror sl @3- o e a1 it | 2

A variable resistor R 1s connected across a cell of emf ¢ and internal
resistance r as shown in the figure. Draw a plot showing the variation of
(1) terminal voltage V and (11) the current I, as a function of R.

P T4
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7.  TEESH GWHY] § YT HEAH A€ § YREHAT i dTell SodeE Se qdi
3ANTd 37T | THA Hdl &, d9 399 g ¢ STl dUleed fohd Teh IHTIad
gl 8 ? 2

When the electron orbiting in hydrogen atom in its ground state moves to

the third excited state, show how the de Broglie wavelength associated
with 1t would be affected.

8.  aUuMY <hl YRy failgu | 8T & fHgd 1 IUINT ieh fhEl I ol T
JATfdd FHAA T o AYSTdd T <hl AThid ST | 2

AT

(a) 9 @iz aUT fohdl Toatal Oregqq § el TeH T1eaq | 9=l Hidl &, dd
39 qUT I hH-HT1 Y&t qiigidd T8l giar 37 o1 ?

(b) Gl HIEFH] o YR p, M p, &, 3TH T 6 ST h LI =T
g ? 2

Define a wavefront. Using Huygens principle, draw the shape of a

refracted wavefront, when a plane wave 1s incident on a convex lens.

OR

(a) = When a wave 1s propagating from a rarer to a denser medium,
whieh characteristic of the wave does not change and why ?

(b)  What is the ratio of the velocity of the wave in the two media of
refractive indices pu, and p, 7

9. AWM HIgAd (AM) 3R 3 Higleld (FM) Ul @ &= 3fd IRE Eiweht

fa¥eT HINT | AM T8Hd &l ga1 & FM e @l a03dt o1 41 SIrdl g 2 2

Differentiate between amplitude modulated (AM) and {requency
modulated (FM) waves by drawing suitable diagrams. Why 1s FM signal
preferred over AM signal ?

10. Ueh UcHI hul, ToIEeh! Tidsl it 4-5 MeV &, Z = 80 < Tehdl AT T hirdl
8, Bohdl @ AN U1 e Icshiid hidl &, a1 THehedd IWEH i gl i
$ITTT | 2

Determine the distance of closest approach when an alpha particle of
Kkinetic energy 4-5 MeV strikes a nucleus of Z = 80, stops and reverses its

direction.
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Qus ¥
SECTION C

11. WWdcﬁqvmwé%ﬁX%lwﬁWImdélﬁ%aﬁiaﬁw
THAH grehid & B ﬁ@ﬁ%leﬂwwﬁwww % foTu =ITh

e hIT |
gwwww%mW%,w@WWﬁwmw
? 3

; —> ;
Deduce the expression for the torque t acting on a planar loop of area

> —>
A and carrying current I placed in a uniform magnetic field B .

It the loop 1s free to rotate, what would be 1its orientation 1n stable
equilibrium ?

12. fdgcr Jraeh I qUl fohd JohR 3cqd BIdl & ? a0l hid drcil {ehd] (oed-graeh g
dUT g1 984 <hl S dTetl Sl ol Gid 1 &idl & ?

freferfad # suam fohe S are fergd grsehia feifetoii 1 e - 3
(i) o SR kAl o g feo=i |
(ii)  TeIfeRedl H =gl |19+ & &9 §

How are electromagnetic waves produced ? What is the source of the
energy carried by a propagating electromagnetic wave ?

Identify the electromagnetic radiations used
(1) i remoterswitches of household electronic devices; and
(11) as.diagnostic tool in medicine.

13. (a) ThIY I Th {01 3MUacHh u, = 1-5 % e & GHRIUE (U506
hadh AB W 3TWctread Aidd 8 | I8 fUsH fohel 3T TUadHTs
ga T IS ST & | §d o TUddHIh bl HIFH [T hiloC dTfeh TS5H &
YA o qIHTd kTSl <hl TohT0T Beteh BC o TS gsaddl &l |
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(b) 39 YU H TR0 &1 9y Eilw 9 I8 601 B AC 9 AfYoTrsad
3ATYdq Ll 8 | 3

(a) A ray of light is incident normally on the face AB of a right-angled
glass prism of refractive index ,u, = 1'5. The prism 1s partly
immersed in a liquid of unknown refractive index. Find the value
of refractive index of the liquid so that the ray grazes along the

face BC after refraction through the prism.

C

(b) © Trace the path of the rays if it were incident normally on the
face AC.

14. aNOTﬁééaﬁﬂﬁﬁ%eﬁNORﬁd ST YOT TohaT SITAT B | 39 TSl o GdieH

HAAAT

ATYeh! TRW T T TR 1GR9 (a) 3 (b) fow MU & St NAND 72 & &4
3 | 31 Q1 & gl hHEId dieeh (deh) Yo Y89THT | Icdsh o 7T
T el TIRgu | 39 A1 aRugi & qed el i =T | 3

@ g >

(b) : )D: } X
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The outputs of two NOT gates are fed to a NOR gate. Draw the logic
circuit of the combination of gates. Write its truth table. Identify the gate
equivalent to this circuait.

OR

You are given two circuits (a) and (b) as shown in the figures, which
consist of NAND gates. Identify the logic operation carried out by the
two. Write the truth tables for each. Identify the gates equivalent to the
two circuits.

(a) é: )O )’3 g 4

(b) :_ );)i } "X

15. UNUY ARG hl Gg&Fd1 | gl a1 fisehill & &9 ° 9~ S/ ol TshA1iaiey hi
SIRST ShifGT | 3Gk Hazft TR fid dUTrey Wifku | 9~ S™IE &1 shid-al
JfyrerTerfureh o1 9 fteehtul o TIT 3Ueh ST & 2 3

With the help of a circuit diagram, explain the working of a junction
diode as a full wave rectifier. Draw its input and output waveforms.
Which characteristic property makes the junction diode suitable for
rectification ?

16. T3 L @914 D o fohdl dTeteh o 1 W fa9ar V T9E T3l T 7 |
39 dTeieh. H 3HTA3 dTgehl o AUATE o vy G T JH1E B I« (1) V ohl 37T
L TQaT ST, (i) L ohl QAT oL QAT ST a1 (iii) D ohl AT9T L T3 IY 2
Jcdeh JehUUl H 39 I ol gisd HIfT | 3

A potential difference V 1s applied across a conductor of length L and
diameter D. How 1s the dnrift velocity, vy, of charge carriers in the

conductor affected when (1) V 1s halved, (11) LL 1s doubled and (111) D 1s
halved ? Justify your answer in each case.

17. Tohdl ATESAICH o Qlferd bl 3T 10 MHz & | WMl sl caiid hd s folg
TETeH FEIhid & T BT 91ET 2 AfG 39ehl e W B 60 em R,
cateh GRI 3cqd AT Gt shl TSt Hetl (MeV H) Tfehictd il | 3

A cyclotron’s oscillator frequency 1s 10 MHz. What should be the
operating magnetic field for accelerating protons ? If the radius of its
‘dees’ 1s 60 cm, calculate the kinetic energy (in MeV) of the proton beam
produced by the accelerator.

55/1/A 9 P.T.O.
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18. aﬂé;ﬁ;%qﬁwﬁﬂﬁ,a%lﬁé:aﬁagw 1-:5 mm ﬁ?%ﬁ%ﬂﬁﬁﬁ
% 9 hl Gl 1m @ | SATAeRL TShwsil <l ITH S % Tl 650 nm 3N 520 nm
gl AUICEAT | & JehT3 Y1 o1 IUANT fehaT TR 2 |

(a) A = 520 nm % TIT g T heg 33 § qEl FHehicl s bl gl
3T I |

(b)  hegl¥ I3 H I8 HH-H-HA gl T hIfWT F&1 T g9 A1 UG o
10T &1 dH T Tsh-gHt o |UTdl gl | 3

In Young’s double slit experiment, the two slits are separated by a

distance of 1'‘5 mm and the screen i1s placed 1 m away from the plane of

the slits. A beam of light consisting of two wavelengths 650 nm and
520 nm 1s used to obtain interference fringes. Find

(a)  the distance of the third bright fringe for A = 520 nm on the screen
from the central maximum.

(b)  the least distance from the central maximum where the bright
fringes due to both the wavelengths coincide.

19. (a) =& 4 g0H T€31 A & %o o &9 H §-94 Hall (BE) 9fd ~JfaaastiF
<hl dsh GRIAT 7T & | 39 9sh W3R A, B, C, D 31X E Y& ATfehi hl
i o1 A=y =t 8 | SRor |igd @ Ifishanadi &l (A, B, C, D 3R
E & 9al §) Micse hifse, Teh di 98 Sl ATYeh[I [oEUSH b Ul Bidl o
S gl i AR HerRE % grT Bl @ |

BE G ]3\‘\
2t/ ’
A

> ZIHH 9T A

(b) = feU U & UshH H YAk =UT H IcAfod UsAufded faferwon <hi

Yehid 9T |
7 X— T ¥ —— W 3
55/1/A 10
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(a)  The figure shows the plot of binding energy (BE) per nucleon as a
function of mass number A. The letters A, B, C, D and E represent
the positions of typical nucle1 on the curve. Point out, giving
reasons, the two processes (in terms of A, B, C, D and E), one of
which can occur due to nuclear fission and the other due to nuclear

BE C I.)\\
A ’ .
A

> Mass Number A

fusion.

(b)  Identify the nature of the radioactive radiations emitted in each

step of the decay process given below.

A A4 A-4
7 & > 7-2Y > zaW

20. IR SHFGEATS H F=0T hl di= iy faenstt o 9™ fahgu |

qyY H 3g@ hivw fh S MHz ¥ 30 MHz T < Agfd qi@
fergq-grsshre il quafda greht gedt W aa| i 31 S B | 9 Ban ], o
g I 39 9T 9 31fEeh 81 Srar 7 2 3

Name the three different modes of propagation in a communication
system.

State briefly why do the electromagnetic waves with frequency range
from a few MHz upto 30 MHz can reflect back to the earth. What
happens when the frequency range exceeds this limit ?

21. YhWI-[GEd YNE o FFY H UL fawa AR CEcll A’ ggr shl gRHmST
fIfgu | ATEET THishtur 1 I hieh 39 Hifdes URRET &1 HYur f6d JHR
fopaT SITaT 8 2 3

Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation

to photoelectric effect. How does one determine these physical quantities
using Einstein’s equation ?

55/1/A 11 P. T,
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22,

+
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— 2C

C

| |

~3Q

S/

6Q

+|3Q

C_:

S/

s
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6Q

3C

.

I

foet o quiu srEr div afel, S v d feom S 3R & gunfe o 8, i
JREY T TR T STTal & | e &l ¢ ohid W Tohd IR9Y § &1 3R Teu
QYT § A& (1) 9@, (i) 9T 3N (jii) stafafdd & 2 s dfg |

3Q

(b) (c)

(a)

Three circuits, each consisting of a switch S’ and two capacitors, are
initially charged, as shown in the figure. After the switch has been closed,
the left-hand

(1) 1ncrease, (11) decrease and (111) remain same ? (Give reasons.

S / S/ S/
+ + 6@1 J;§Q
6Q = 9 o 3Q = =

in which circuit will charge on the capacitor

& °Q

(a) (b) (c)

WQUE q

SECTION D

gHaT R 3ueh! TRfeE 3 U Teit 1 yHur fohar | o't @ faurd 7 3% U
HHE (Feet feeaer) & T % T her | gt i weforai veet sa@ i
g5 | 90=q T GAIdT 4 91 dg=h § oA 1 0T Sardl R 3Hehl SRV
<hl SITEAT <hl |

(a) 9T Gg=eh Topd Torgl=d ot s a1 8 ?

(b) I IGH T AT TehEll STtk o UTE ohig YT ! 9&] @, dl I§ TS
e R IcTH i AT B ?

39 fh=gl g TUN &1 Seci@ hioe fSepT geF gar 3 T9=es d T
T HIUT GHIATd THY 3T | 4

55/1/A 12
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Sunita and her friends visited an exhibition. The policeman asked them
to pass through a metal detector. Sunita’s friends were initially scared of
1t. Sunita, however, explained to them the purpose and working of the
metal detector.

Answer the following questions :
(a) On what principle does a metal detector work ?

(b) Why does the detector emit sound when a person carrying any
metallic object walks through it ?

(c) State any two qualities which Sunita displayed while explaining
the purpose of walking through the detector.

Qus g
SECTION E

24, (a) U forg-fora (o%q), R dshal BISAT & 30T Meild I3 o J&F 318 T
TGl 1 8, 8 53 o Ush AN ok HIEYH o1 Y1 n, q9dT GEI AN
HIETH 1 ST 1, & J& ny > ny. S8 O1C forw @ @it i
3Tel Mcild g5 W ol Hieqq & o9 H1eqH | 39ddd o fo1e fors
(@5g) @1 (w), didfers gl (v) 3R Ishal B2 (R) & off9 wraey sgcud
<hITof |
(b) 39 39Yth FIY Kl ITAN n; IR n, & dal § fora i fearfa 3T ashan
BT o Toiu 39 feufd =t OTg & ° hifoie, 9 aidideh Jidiers SdT
g | 5

HAAT

(a)  GYh YEHSS( gRI HH FHIASH H JidisiFel ST QM o 7T AHTIohd
fertor s wifew | sEeht sTmaeA amar % foe serh sgeaE IR |

(b)  TorHEl GewHgell bl Taved &wdr fohe Jep gitaidd Bidl 8 5id
(i)  ATYIIIH Y 1 UH =2 I 7,
(i)  SATITAd TehIeT shl TUIGEd 3TTeh &l SITdl & 2
Jcdeh JehUUl H 39 I ! giP HiT | 5
55/1/A 13 P.T.O.
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(a) A point-object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n, and n, (n, > n,). Draw the ray diagram and
deduce the relation between the distance of the object (u), distance
of the 1image (v) and the radius of curvature (R) for refraction to
take place at the convex spherical surface from rarer to denser
medium.

(b)  Use the above relation to obtain the condition on the position of the
object and the radius of curvature in terms of n, and n, when the
real image 1s formed.

OR

(a) Draw a labelled ray diagram showing the formation of image by a
compound microscope 1in normal adjustment. Derive the expression
for 1its magnifying power.

(b)  How does the resolving power of a microscope change when

(1) the diameter of the objective lens 1s decreased,
(11)  the wavelength of the incident light is increased ?

Justify your answer in each case.

25. (a) HUS &I TGgd-gEHT YT 1 99 TRaT |

(b) -1 I HoAl T fagea o1 fAsey 8, ggehl e gEe ? 3Ifd
3801 Eigd SITEAT Shifafu |

(c)  TohEl AT oh AT ATEehI UL HRA AR I oh SAoleh bl ITAN 34
U Tag]d-args 9 (emf), S fhell Jraehid & B o aIedd [ oEals
ITAh ohl 97 v H Td & W ATASh H 394 Al &, o [T sIsleh UTH
HH T HINT | 5

AT

(a)  Woll 3@ 1 TN hih, a.c. Ald, (! dicedl v = v, sin ot &, H

Trerg fohd] TRl Wk | Jallgd 9WI o ol SASeh Jcddl hilold | 34
JhR ot o Hed o &9 § (1) TR dleedl 3R (i) 9RT o o=l =

% iU |
(b)  TohEl 9oft LCR 9RUY T 7/ M-8 & ToIu osieh cdd hifalq | 5

55/1/A 14
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(a)  State Faraday’s law of electromagnetic induction.

(b)  Explain, with the help of a suitable example, how we can show
that Lenz’s law 1s a consequence of the principle of conservation of
energy.

(¢) Use the expression for Lorentz force acting on the charge carriers
of a conductor to obtain the expression for the induced emf across
the conductor of length [ moving with velocity v through a
magnetic field B acting perpendicular to its length.

OR

(a) Using phasor diagram, derive the expression for the current
flowing in an ideal inductor connected to an a.c. source of voltage,
v = v, sin ot. Hence plot graphs showing variation of (1) applied
voltage and (11) the current as a function of wt.

(b)  Derive an expression for the average power dissipated 1n a series
LCR circuit.

26. (a) Teqfaggfaehl | TT=E w1 oM fafgu | U 3qrEr <l wegEdr 9 o

qfed I8 guise for fafa o fordfl o g8 4 forg oW ‘@@ % &R

dieg@l T 98 h AR AN gl W FHWR 98 a1 AR g
tlﬁII'IUTq/SO—EﬁT'lTél

(b) T UhHIEH FENG FHR I THAA =Gl 1 F 2 T A e

A + 6 3 -2 68 | (1) HI =16 o sit= forsll foimg o a0 (i)

QI =TEl o STE W A6 ‘U % Teke Toret fomg ot A2 forgd-a w1

gfmer 37w feem s1a i | 5
SOE

(a) Tl fog W fRAEd fawd 1 g foffge | s8Rt S.I. HE
i fafe |
%ﬂﬁaﬂh@gﬂﬂﬁﬁ?%ﬁmql,%ﬁqgmzﬁ%A,BaﬁTC
W W a8 | 39 e &1 ferdgd feufas 3t o fou =ieie Sgoae
HITT |
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(b)

(a)

(b)

(a)

(b)

55/1/A

fAHTTRad o RO AT Ysal shT == hIT -

() e Tugd foyd
(i)  TorEl gl o Yo W feud o gea gaEas 5

State Gauss’s law 1n electrostatics. Show, with the help of a
suitable example along with the figure, that the outward flux due

to a point charge °‘q’, in vacuum within a closed surtace, 1s
independent of its size or shape and is given by q/e, .

Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2,
have charge densities + o and -2 o respectively. Give the

magnitude and direction of the net electric field at a point
(1) in between the two sheets and

(11) outside near the sheet ‘1.

OR

Define electrostatic potential at a point. Write 1ts S.I. unit.

Three point charges d;, o and q4 are kept respectively at points A,

B and C-as shown in the figure. Derive the expression for the

electrostatic potential energy of the system.

Depict the equipotential surfaces due to
(1) an electric dipole,

(11)  two 1dentical positive charges separated by a distance.

16
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