CBSE Class 12 Physics Compartment Question Paper 2013 (July 16, Code - 55/1/1)

w3 Uit

Code No.

qiiendi ®Ie H IN-YEH F TG-S
R I ford |

Candidates must write the Code on the
title page of the answer-book.

Series SKS/1/C

U .
ravo.| | [ | ][ ||

® W?ﬁﬂﬁﬁﬁﬁwm—qﬁﬁgﬁﬁ‘{g 15%|
o WHYA H TIigd FY hl IR g T Hig w1 *l I IN-Yfeashl & JE-I8 W

o FHYA G R foh A IHA-TTH 29 T 7 |

o HUAT UIF T I fT@AT I[E HH © Ugel, U9 &1 3w A994 ford |

o I YH-UA Hl Yed & oI 15 e =1 owg 31 71 B | 99993 1 faaer ais
4 10.15 &9 fopa1 ST@m | 10.15 519 # 10.30 591 d% S Shad IH-99 $l Il
3R 39 a9 o G 9 ST | 15 T =81 @ |

e Please check that this question paper contains 15 printed pages.

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

e Please ¢heck that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it:

e 15 minutes 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.

oo Forsm (SrgTfE)

PHYSICS (Theory)

HYIRT G577 : 3 g9 HTErHaTH 3HF : 70
Time allowed : 3 hours Maximum Marks : 70
55/1/1 ' : P.T.O.




Wﬁ%:

G) T 3e7 AT & |
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(iii) Y979 T 16 H Y% 97 d1 3% FT &, I97 17 T 25 H Y% F¥7 @ HF H7
8 3N Y97 27 T 29 § Y% Y97 Qiel 375 FT & |

(iv) Y99-93 § GHT W FI3 labcq 781 & | a909, 31 371 Jic7 U 97 H, a4 371
JIcT U J97 H 3R 9iF 371 Jict il J991 § ARk F97 FeI7 1591 737 & |
08 Jo41 G 37191 120 70 997 § G F5c7 U 9T & FATE |

(v)  F¥7 26 §oF STGIRT F97 & | I8 O 3% H1 & |

(vi) FTPAIR & ITIIT F1 HFHIT TE & | TINT TIe H1T97F & dl ST TFTUHIT
TR FT I F TGHa 8 |

(vii) BT TFVIF Fl 1Y [Fleiiaga difas [FTaresl & Al H1 39917 I THd &
¢=3x 10° m/s
h=6-63x103*Js
e=16x10"7C
g= 47X 10 TmA™

4——1~' =9x 10 N m? G
4n80 _

m, =9-1 x 107! kg

I & G99 M = 1-675 x 10727 kg
TS T GIHM = 1-673 x 10727 kg

General Instructions :
(1) All questions are compulsory.

(it) There are 29 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

(iit) Questions 9 to 16 carry two marks each, questions 17 to 25 carry three
marks each and questions 27 to 29 carry 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 three
questions of five marks each. You have to attempt only one of the choices

in such questions.
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(v)  Question 26 is a value based question carrying four marks.

(vi) Use of calculators is not permitted. However, you may use log tables if
necessary.

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

¢c=3x10°m/s
h=6-63x 1074 Js
e=16x10"°C
n,=4nx 107" Tm A1

-1 ~=9x10° N m? C2

4me
0

m, = 9-1x 107 kg

Mass of Neutron = 1-675 x 10727 kg
Mass of Proton = 1-673 x 107%7 kg

1. Tt whEmE fosq &3 E i fourg us R foye &1 Ry aa-eml, p ¥
39 foya = o Tuidt gy ¥ YRl 79 9% guH # (9 & o), 3@
W fopu It & e =g fafau | 1

Write the expression for the work done on an electric dipole of dipole

moment p 1n turning it from its position of stable equilibrium to a

..._>
position of unstable equilibrium in a uniform electric field E .

2. T IR Torgd 9 & Fraehld &3 1 THATE Fld & ? 3794 I i ¥ &
fore o forfe | s

Is the steady electric current the only source of magnetic field ? Justify
your answer.

3. TIESINA YW o oA agH § ST Fvfi i H, T&T (SA1EA) e ITH Fidl

2? . _ I
When is H, line of the Balmer series in the emission spectrum of
hydrogen atom obtained ?
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4, o= ¥ guig w8 feufa o qurfes < gaar 1 5 $HISY | I
@

Predict the polarity of the capacitor in the situation described in the

figure.
e Y . £ E N
AL s
5. CIABMI & Shie Tid <41 ald & ? 1

Why is the core of a transformer laminated ?

6. / TohHll UHmI-HAS Y8 W AMfqa i 1 digar & @Y Yehviagq 9/ &
qitad T THid I TH T (3eRd) § S | I

Show-on a plot the nature of variation of photoelectric current with the
intensity of radiation incident on a photosensitive surface.

7. Yl & T HF b LAY UIH oI HH, Y & Y8 & {hE WM | I
gl 8 ? I

Where on the surface of Earth is the vertical componént of Earth’s
magnetic field zero ?

8 T JMEW, 2uC A - 2uC HAY: ATY BTogali W@ T E | AGH B
ﬁ?5cmﬁ@%lﬁﬁ*ﬁﬂ?ﬁﬁﬂ%ﬂﬁ’ﬁ?§ﬂﬁﬁﬁﬁﬁﬁﬂl 1

Two charges 2 uC and — 2 nC are placed at points A and B 5'cm apart.
Depict an equipotential surface of the system.

9. Tl T o sAFEHl o TR 9 qY1 ITH JdIEd fOgd 9 ¥ g€y
ffaw | 39 I @ e $ifse & am sed | fedt I & gfauy °
qitedd 9 Bra1 8 ? 2

Write a relation between current and drift velocity of electrons in a
conductor. Use this relation to explain how the resistance of a conductor

changes with the rise in temperature.
55/1/1 4
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10. Tt et i B R'E, 380 aR & ‘N 7, 8 T 910 yariga & & 2 |
o T 3 AR A U IER Feeh o o I 2 | 36 IER et
Yo ‘2’ 8, 3 ot N & ot 3@ off 7w venfEd & @ § | Y e au
JUTHR FeEfer & Frachid VN T AT T HITT | 2

A coil of ‘N’ turns and radius ‘R’ carries a current 'I'. It 18 unwound and
rewound to make a square coil of side ‘a’ having same number of turns
(N). Keeping the current ‘I’ same, find the ratio of the magnetic moments
of the square coil and the circular coil.

11. 98 "Hd 8¢ f @ # WY T¢ S™1E D, 991 D, 316y e §, 1 Q wiedig &

gaTfed 91T 1 H1F TG hIT9T | 2.
D, 2 Q
P
D, 2 Q
-
+| _
& 1Q

Assuming that the two diodes D and D, used in the electric circuit shown

in the figure areideal, find out the value of the current flowing through
1 Q resistor.

D, 20
m
A
| _
i 10

12. BESISH W i e otawdn #, s9ht 9 55 5.3 x 107 m R | 9
% Jaford 81 W I8 Bsan 212 x 107 m B St ® | 9 (1) BT FECH A
$T 0 QAT (ii) 39 A 75€qT § Y] 6T FH1 Sl 71 hIoig | 2
In the ground state of hydrogen atom, its Bohr radius is given as
5:3 x 107! m. The atom is excited such that the radius becomes

21-2 x 107! m. Find (i) the value of the principal quantum number and
(11) the total energy of the atom i1n this excited state.

95/1/1 5 2. E.Q.
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13. U WEdl e (FaIF) #1 s7a JAE sy | 399 femmy % fFeh g
a%g & 1A arelt ferwl AR W HE TEEdt 2 | Tvad] gigyie il gert § 36
Q1 wm forfen |

Draw a schematic arrangement of a reflecting telescope (Cassegrain)
showing how rays coming from a distant object are received at the
eye-piece. Write its two important advantages over a refracting telescope.

14. 10 kHz g a91 10 V @R dieear & & dew e &1 39w, 1 MHz
Agha qer 20 V Rrer dieedr it aEsh all sl Higiad & o fog T S
2 | @ fuffa Hifsg

(i)  HIgeH I,
(i) 39 U¥d &% |

A message signal of frequency 10 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 1 MHz and peak voltage 20 V. Determine

(1) the modulation index,

(1) the side bands produced.

15. 7 (a) foEE-sr=hiT a@t 9 394 Bl 8 2
(b)~~ ZT9. T8 I HH TE HU| (o [GTq-Frah qTN H Holl adqT FaT
& BId1 8 ?

HAAT(
(a) Toifea fgq-gedE a@ #1 6 el & ged (Ta0E) FH |
afeyq it :
()  geEwa
(i)  ASH-ThLOI
(iii) T fafeRto
(iv) Tt TR

b) ST H ¥ fhal gl 1 Th-Th 3941 fAfey |

(a) How are electromagnetic waves produced ?

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

OR
95/1/1 6
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(a) Arrange the following electromagnetic waves in the descending

order of their wavelengths :

(1) Microwaves

(11) Infra-red rays

(111) Ultra-violet radiation
(iv) Gamma rays

(b) Write one use each of any two of them.

16. for@® & Fami & 3w & 3@ ¥ g9Iie T qiuY § 9/ 1, % 3H 1[G
$IT | 2
30 Q. I,
|
1 20 O - 20V
5 I
I
30 V 20 Q 2
Use Kirchhoff’s rules to determine the value of the current I, flowing in
the circuit shown in the figure.
30 Q I
I
1 20 O 20V
I
I, ’
I
80V 20 Q 2
55/1/1 7 e300
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17. 9E-8-UTH A H1 Teh AHIhd sFaed1 &5 SH1EY | 36 HE A Hl Hg
' fafgu | w89 & qui s 5 3= Jicear Icq9 @ d IHHT I FH AT
2| 3

Draw a labelled schematic diagram of a Van-de-Graaff generator. State
its working principle. Describe briefly how it is used to generate high
voltages,

18. Tordl uftrferent & fSrwert T-Sterca L 2, 1 910 Tuifud A & foiu ey 34l
aamw%wamm,mmﬁ%mwm,mm

B, 9T % &5pa A, iAot < earg [ do 3ueh! Ufd 1S (W)
eS| WU TS n, F Y&l H TH HIT | 3HE Y % Sl Ted H1 HH
B2/2u, BT 8 | ' ' 3

Starting from the expression for the energy W = \: LI% stored in a

2
solenoid of self-inductance L to build up the current I, obtain the

expression for the magnetic energy in terms of the magnetic field B, area
A and len_gth [ of the solenoid having n number of turns per unit length.

Hetce show'that the energy density is given by B%/2p,..

19. (a) E.#1E CH. (a.c) Fa fpet 2est dufE & Tfa a1 2, @) ewiEy
o T Tqui = H, @i g FeAs i s A9 Wi 1 9F I gl
2|
(b) U faggq s forelt garfa & Sofisen 9 o1 2 | Iie 39 99eA &t vga
TH. (a.c) 7 R .. (dc) Fa T ST IC, 9 94 J&FON 5
YaqA falae | g g | @1 & A Ui i 9riar i W
fear wmg 2 | 3

(@) When an a.c. source is connected to an ideal capacitor show that
the average power supplied by the source over a complete cycle is
Zero.

(b) A lamp is connected in series with a capacitor. Predict your
observations when the system is connected first across a d.c. and

then an a.c. source. What happens in each case if the capacitance

of the capacitor is reduced ?

55/1/1 8
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20. TF oo (YH % forg &1d & g0M), fet 80 cm &, U @ R 3% H U |
@M 7 | A U (IA) T AYGAHAS 4/3 B, A Gl Fag (I8) & 34
AT il F1a hifere fEd v sEe e | 3

A small bulb (assumed to be a point source) is placed at the bottom of a
tank containing water to a depth of 80 cm. Find out the area of the
surface of water through which light from the bulb can emerge. Take the

value of the refractive index of water to be 4/3.

21. ‘Higlera et & 8= € 1 ae9d 8 7 AW digiod (T, ) a0 & fae
YE® & TF Al @ SA13¢ qY7 TUI-FYI I SId §Y H&Y H Ig@ hitaQ
o g1 dew et 8 g o S 2 3

AU

TR SR H W HETiigd e 9¢ 1 T [oTRa
i)  gHSIH

(i) /IAOEG

(i) S ()

What is meant by ‘detection of a modulated signal’ ? Draw block diagram
- of a detector for AM waves and state briefly, showing the waveforms, how

the original message signal is obtained.

OR

Write the function of each of the following used in communication

system :
(1)  Transducer
(1) Repeater

(111) Transmitter

99/1/1 9 | RO
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22.

23.

24.

95/1/1

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)
(a)

(b)

(b)

fargq stfirame (Feraw) <t it qen 39eh! TE.. (S.1.) "k fafey |
%ﬁmﬁm&}ﬂ E -3x103?N/C%'$'|'{UT%FﬁIOCm2
&% o U ol Y8 (TaR) © oA ATt 018 1 IReper Hiforg, 59
i) 39 98 H GHAA y - z G9dA % GHRK g, q9T

(i) 39 Y8 % GHAA T I x-31& & 60° HIV F4TGT 2 |

Define electric flux. Write its S.1. units.

- A
Consider a uniform electric field E = 3 x 10° i N/C. Calculate the

flux of this field through a square surface of area 10 cm* when

(i)  its plane is parallel to the y - z plane, and

(11) the normal to its plane makes a 60° angle with the x-axis.

fordt eaufaea erd & fest § F1fehi &t &, 9T t=0qAM t =T
U3 SHAST: N 99T No/n ® | 399 39 1% ht 314 31 (T,,,) & foiw wh
mnWT%ﬁﬁmﬁﬁQl

fRu-ame eyt A1 & - mﬁ@ﬁaﬁaﬂm{amﬁamaﬁ
feriay |

‘The number of nuclei of a given radioactive sample at time t = 0

and t = T are Ny and N/n respectively. Obtain an expression for
the half-life (T,,5) of the nucleus in terms of n and T.

Write the basic nuclear process underlying B~ decay of a given
radioactive nucleus.

qﬁaﬁ%m?ﬁq%ﬁ@ww}m@@ﬁﬁnﬁﬁﬁiﬂm
fafron s s e s e s@ g1

IMELETZH o ThI-fagld THHOr &1 39 (1) Pt (3ma) fawa qen
(i) gt mgfa ot gfeaTiva & & fore Hifv |

State three important properties of photons which describe the
particle picture of electromagnetic radiation.

Use Einstein’s photoelectric equation to define the terms
(1) stopping potential and (ii) threshold frequency.

10
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-

—

India’s largest Student Review Platform



25. Tavamdt (Wefirmdier) fora fagra w anuri@ 2, 3g@ HifSe | T8 3 SR
i fofae fom w qefmdter 6 gurfgar F & 2 |

guITe T IR ufuy #, Hqer g X W 99 gidT B | R "igd ey

foh Gqad o5 Th8 YR TG & S
G) VR Iy ST feFn S 2
(i) R HF 98 @d ¢ S 1 AqUd gl a1 9 ? g

- State_the laderlying principle of a potentiometer. Write two factors on
which the sensitivity of a potentiometer depends.

In the potentiometer circuit shown in the figure, the balance point is at X.

State, giving reason, how the balance point is shifted when

(1) resistance R is increased 7

(11) resistance S is increased, keeping R constant ?

55/1/1 11 o520,
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26.

27.

55/1/1

Aftra 3 Tt B A gt W Tl g U § F9 S & W oft | 3
St o ITH 81 o1 W o Hifeh d G & @ Hl 987 T8 B Gohd 9 | S
AT I I8 F1d B T 98 I8 SIF & T o TN | ITH! @l F f ¥9 @
q{&T % qvETq el 4 Ik 1Y I9geh SEl 1 gEE @ | Al AU S
E9 ¥ I g T @lic o, e 3 e 8 ved @ | 38 fog 3=
HATHT T ATHR <k TR |

JYRE & AR W AR Ie 1 & I T

(@) () W ¥ W YT A I =Aaq gl F1 9¢ 1At 8 ?
(i) F9 39 FH MY, FH & ¢ 69 THR & @9 FHl AGTHdl

—

gl 8 ?

(b) A9 IFER wﬁammﬁm%uﬁrﬁa@mmm

™7 ? 4
Amit’s uncle was finding great difficulty in reading a book placed at
normal place. He was not going to the doctor because he could not afford
the cost. When Amit came to know of it, he took his uncle to the doctor.
After thoroughly checking his eyes, the doctor prescribed the proper
lenses for him. Amit bought the spectacles for his uncle from his pocket
money. By-usimg spectacles he could now read with great ease. For this,
he expressed his gratitude to his nephew.
Based on the above paragraph, answer the following :
(a) (1) Why does least distance of distinct vision increase with age ?

(11) What type of lens is required to correct this defect ?
(b) What, according to you, are the two values displayed by Amit

towards his uncle ?
(a)  Tordl 2T T ATYR @S 9aall a1 Aeudried (STaHisa) &1 gar 8 ?
b) fFEH n-p-n e & 3WE Sss (C.E.) fa=ma # sifiensfors ashi

T JAIT HH & AU YUY AE S5 |

39 fo=mg | yedt () e a9 (i) e Atsenaiorent i 29S|
(¢ 989 ¥ guig hifsre for Fria rfiremaiomest 1 39 2l & fae am

Aoy T A JTH A § Hd g Tal & ? 5

HAAAT
12
. { =~ coHesedtnia-
.' |
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28.
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(a)

(b)

(c)

(a)
(b)

(a)

(b)

()

(b)

ﬁ?{:ﬁpnﬂﬁlﬁm & Y §9q1 8 ?
@mmﬁmﬁmm%mmmm
o . Rweh F w9 i 2 B 2 |

3as fore fasft aon el q@r-w9t =51 gwisw |

TIenH diceal ¥ itEd (fF amr) dicear wH = & faw = fmn
ST 8 ? _

Why is the base region of a transistor thin and lightly doped ?

Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

Sketch the typical (1) input and (11) output characteristics in this
configuration.

Describe briefly how the output characteristics can be used to
obtain the current gain in the transistor.

OR

How is a depletion region formed in p-n junction ?

With the help of a labelled circuit diagram, explain how a Junctmn
diode 1s used as a full wave rectifier.

Draw its input, output wave-forms.
How do you-obtain steady d.c. output from the pulsating voltage ?

G893 gl i e Red dieiies & I ¥ a1 AgfE SEE 3

gepa: Yfad JeTe1 8 S1a1 8 2

i gdEw qIse P, P, 94T P, bl 39 YR T@1 1 8 foh P, a9 Py
$I i@ & P, I Iia 31§ | A 60° TAT 90° W ehi 2 | o
fo@me MU AR U ryfaa uwavli gy | S UieRiss P, % A W@l
2 | 3f P, W 23 It wehrwr i g I, 2, o J&hi 04, 0, 9T 04GR

Uféra weprer <ht digar Fra FHifse | 5
S 01 02 03
Py P Ps
AT
13 P.T.O.

e |

R
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(a) B I AT AT & I9I0T g 2980 {6 7T IR t = 0 999
T Th THA qUTH Fe=id BT & 3R $© 96T IYETq U quT 3o
AT 2 |

b) FEE % fagra % 3T ¥ geF qrey ¥ foe arem i R S s,
ot Tae 0 & U, 39add & e & 599 1 g9 i |

() & Tehavll YehrsT, G HIEAHI i JU% () S 91l hHl I8 (HdR)
W ufad BT &, d GEfdd SeRre a9 Sqatdd e g1 ht g STaft
M (FTR) el B | T hif o Tan @i g @ |

(a) Describe briefly how an unpolarized light gets linearly polarized
when 1t passes through a polaroid. |

(b)  Three identical polaroid sheets P;, P, and P; are oriented so that
the pass axis of P, and Py are inclined at angles of 60° and 90°
respectively with respect to the pass axis of P;. A monochromatic
source S of unpolarized light of intensity I, is kept in front of the
polaroid sheet P, as shown in the figure. Determine the intensities
of light as observed by the observers O, O, and O3 as shown. \

|

P, P P3

OR

(a) Use Huygens geometrical construction to show how a plane
wave-front at t = 0 propagates and produces a wave-front at a later
time.

(b)  Verify, using Huygens principle, Snell’s law of refraction of a plane
wave propagating from a denser to a rarer medium. '

(¢c)0 When monochromatic light is incident on a surface separating two
media, the reflected and refracted light both have the same
frequency. Explain why.

55/1/1 14
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29, wI-HEd Fam =i fofgu 3k 3@ wfew =9 § == FHifSw | 39 3w 4,
geTehR Sl o R0, 30 FhHl & fog W Frahg &7 & oIy =I5 e
hifve, Al HeftF fomg Feclt & g § ‘&’ g W 71, Feit Hl B=a 2’ 7 qon
FecAl ¥ T i JaTfad Bl | FScAl & heg W F=hHT &7 991 d =a/3 T W
fera srefta forg W grahia & o af@mn &1 s1guTa Hft a i | 5

HAAT

(a) Uh UIETEl 9T (TH) 01 Graehd &0 T@iedi bl quigy |
(b) I9YH NG F ITIM g I HSeil MedaHIed & F HA & fHgea

F1 g i | vl vy o (Bfa) g &9 qu 9g dR &
SIS T T IHH 8 ?

© ft Aedenfie #1 e § wiE w0 5 fo Sed TR i oo
gfae ek I I ST fhar ST 8, Sefeh TeaAHet &l dicediel |
FUTIE B & [0 U I S0y w1 SvfseE § Sier ST § | wE

hifere for U8 o] gan 2 |

State Biot-Savart law, expressing it in the vector form. Use it to obtain
the expression for the magnetic field at an axial point, distance ‘d’ from
the centre of a circular coil of radius ‘a’ carrying current T’. Also find the
ratio of the magnitudes of the magnetic field of this coil at the centre and

at an axial point for which d = a+/3.
OR

(@) Draw the magnetic field lines due to a current carrying loop.

(b) State using a suitable diagram, the working principle of a moving.
coil galvanometer. What is the function of a radial magnetic field
and the soft iron core used in it ?

(c) For converting a galvanometer into an ammeter, a shunt
resistance of small value is used in parallel, whereas in the case of
a voltmeter a resistance of large value is used in series. Explain
why.

55/1/1 15
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