QB365 - Question Bank Software

SET-1

Series SSO Code NO 55/1/B
A .

Roll No. ?%ﬁéﬁ s i 3eE

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

o U A R T foh 38 TA-IF | Higd I8 16 7 |

o THUA H M FTU H IR fU MU wig TR Hl BH IT-YER F @8 W
forg |

o FHUA A F T Toh 39 TH-IT | 26 T F

o  HUAT U T IW TAEAT & I | UgeA, ST T shATeh a9 (19 |

o U YH-UA Hl Ugd % U 15 Te w1 a7 fezn o B | g9 o fomw gahE
H 10.15 &9 fopam ST@m | 10.15 S & 10.30. 8§ doh S haed IH-IF I UG
3R 38 A & GHF d IA-YIEdehT T hIg IR g e |

e Please check that this question paper contains 16 printed pages.

e (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.

e Please check that this question paper contains 26 questions.

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

e 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.

wiferes fomm (Sgri=aes)

PHYSICS (Theory)

Aeifa a7 : 3 go2 S7ferHaTH 3% : 70

Time allowed : 3 hours Maximum Marks : 70

55/1/B QB365 - Question Bank Software P.T.O.




QB365 - Question Bank Software

TTAT=T 3397 :
G) @t goT AR & | 57 J97-77 § FT 26 FA & |
(i) SHYH-Y9 &5 YT & : GUS 37, @S &, GV &, TS & 3K @S T |
(i) GEHTETTE, JAP F1 JFHE | TETHS5 Jo7 8, TAB 52 3B E |
GUETH12 Fo7 8, J9% H 3 HH 8 | @S T H 4 37 BT U JoIreika Jo7
BN GETT3 Fo7 8, T9% &5 IH E |
(iv) ¥¥7-97 § GG W FI3 [y 781 & | a9y, 3 37! ara v 397 4, o7 37b]
FIG7 Tb J97 7 3N 9 Hl qrct dil JeA § ST=aRkes TIT G 19T T 8
8F Fol 7 379! 13T T 7T § G et Th I97 & FAT 8 |
(v) & ETIF & 3T Helcrfaa Sifdes [Hadral & qi1 #1 399017 3K a8 -
c=3x10%m/s
h =663 x 1072 Js
e=16x10"1°C
n,=4nx 107 Tm A~
g, =8-854 x 10712 C2 N1 m2

1
4re
(o]

=9x10° Nm?2(C?2

m, = 9-1 x 103 kg

=L T goqHH = 1-675 x 10727 kg

I T GodH M = 1-673 x 10727 kg
TG T = 6-023 x 1023 gfd 7w Hi
Siegad f=am = 1-38 x 10723 JK!

General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

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

(iv)

(v)
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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.

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.

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

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

n,=4nx 107 Tm A~

g, =8-854 x 10712 C2N1m2
1

4re
0

=9 x10° N m?2 (2

m, = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072” kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK!

Qs A
SECTION A

goft LCR URUY § 7ATE & TUral ek g shi TRTST €IfST | SHehT TH. TS,
(S.1.) Wk 1 3 ?

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

Torelt HR =aEe § groeH Wl YhH fAfET |

Write the function of a transducer in communication system.
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T foirg 3Ta +Q Tohell =TeTeh I8 o UTd fed 2 | 39 STe™ 91 =Teieh I83

<= & Y@t i @ Hif |

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

the field lines between the charge and the conducting surface.

T & AT hIv o [T, QI ATEHT A T B H 3199 10 SHART: 25° TAT 35°
3 | Tor| HIEA § WeRTeT <l T qEL HeAH hi o1 H A @ 2

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 ?

97q o Q UfIEehi i SLET. T8 o af U §, 98l AuiishA & 3R Rt ured
(TET=R) 3FY T ST ST 3 | g1 gunsTi B I -V dsh (UTh) 1 AGT g T
2 | ST ° -1 I Tfaieeh] o UL TS 1 TRIA T 8 IR F=i 2

A

V——

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

A

\%
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SECTION B

6. TorHl TueTg B id o fsH W SAHiad Fehm 6l T for 5w o i,
firsw i 3ngm W1 % U= T (TR0 Rt 3 | 39 T & fote eteds
I T HF T4 Shitore | fear @ & g & 559 & uard o1 suadaies = /3. 2

HAYAT

Hid o Th IHAA ¥ 1 A6 1-5 8 | FHeh! HIhd g 20 cm B | 3
T TH WIEAH H W@ T 2 e oTuadaie 1465 7 | 36 o 1 Hiehd gl §1a
HINT | 39 <8 HI Tohd- TR o HIEIH | @1 AT foh I8 F FHd hid
&1 3fie (=TeX) 6t wifa saaar =X ? 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 J3.

OR

A biconvex lens of glass of refractive index 1:5 having focal length 20 cm
is 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. TEGISA GOV hl ECH ITEE H GNGRAY id g0 REl soidgH 8 "G
¢ et quTeed o1 7 31d shioie | (fem T 8 E, = — (13-6/n2) eV d9T &R
B r, = 053 A) | g Sl aleed fopm yehR uftafaa grm, & Soiee g™
3 TaEer | & 2 2

Determine the value of the de Broglie wavelength associated
with the electron orbiting in the ground state of hydrogen atom (Given
E =- (13-6/n2) eV and Bohr radius r, =053 A). How will the de Broglie
wavelength change when it is in the first excited state ?

8.  Jfc gESoH Y] i friaw 3r@wen § el —13-6 eV &, a1 fam qen fgd=
IIfoTd AL T 3Gh! Tt qen fedfast o1 3 shifvre | 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.
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9. T hl AW @ F ‘e . At § Ae () Hifve | e i

W T a9 40 MHz Gl dek & 991 g g ?

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

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

10. it U favemmd (FRRmER) siuy #, ye-fady fag X g g §
R Gfzd fafaw foe agem foamg wal TamT=afa g e

(a) 317 |l W=l i FIRERid Wd gL Tfig R &1 e e I,
(b) R fBR w@d gu wfedy S 1 e feam sy )

In the potentiometer circuit shown, the null point is at X. State with
reason, where the balance point will be shifted when

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

(b)  resistance S is increased, keeping R constant.
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SECTION C

11. 10 pF @1 20 pF 9@ o g 9491 6 V i 9l & Jviishy & I & | gartai
% quid: TEfTd 8 W, GHT HuTiE i @il (Ffgehrsti) < &9 § qagars K
H TG (Ug) W@ o S 2 | w9 (98) WA 8 fefafed o guE
TS
(a) UGl § Gfoa Toed-&a el I
(b) ST HeTiGE T AN W
(c)  HUIEl $l =il & s fawaR ®
3T I hT gfee Hror Tt Hifsre | 3
Two capacitors of capacitance 10 uF and 20 pF are connected in series
with a 6 V battery. After the capacitors are fully charged, a slab of

dielectric constant (K) is inserted between the plates of the two
capacitors. How will the following be affected after the slab is

introduced :
(a)  the electric field energy stored in the capacitors
(b)  the charges on the two capacitors

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

Justify your answer.

12. el Aeamefaea aared o 7 <A1 Ufaeaan (dfshararn) i aiamsT T | 59
TE.3TE (S.1) W fafen |
20 =i < qvETq fRE USANfFT qgrd & Uk A S UfFeaar 10,000 &
(ferere) ofd Behvg B | STl 10 =@l o UveTd gHeh! Ufekeaar (Wisharar)
Bt 5,000 & (faeres) ufq dhve ® At 8 | 38 A7 H Ty qen
TRiEYe Ufdeaan (Ffshaar) @ Hif | 3

Define the activity of a radioactive sample. Write its S.I. unit.

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

(a)

(b)

(c)

IRgd & I

fo ol v 4 gs feere () @ faada, safaeto 9 @ form we
grefeq 3 2

Ife @ feud forell |id | 371d BT Yehr™1 & WAl H T &g BT AR
a0y @ fear S, @ Tty H WS & g H Tk YW (IHhI)
focft (wufe) foar & 2 | wmemsy, = |

Tereht qemasft shl faveT Smar (i) T Tehr™1 <hl TUICEA Qe (i) I&g a
AT TE % dT TH e W R R Rt R 2

Answer the following :

(a)

(b)

(c)

In what way is diffraction from each slit related to the interference
pattern in a double slit experiment ?

When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the shadow of
the obstacle. Explain, why.

How does the resolving power of a microscope depend on (i) the
wavelength of the light used and (ii) the medium used between the
object and the objective lens ?

RT3l o Bier fat | “Taferon &t disrar’ ug <t uftamsn € |

forelt feu @ o1g %S9 YSIT W, 100 W URE (AERA) | | 2270 A
qaTeed & queET fafeRtor etfaa g 2 | afe e fawa - 1.3 v &, @ 3|
gTq 1 B B 1A T | A 30 TH™ §A W Th ool § 394, 3=
T (~ 105 Wm™2) 1 6300 A qUTC w1 AT JehI9T ATUa &, a 39 9

1 Irgfshan (Yedi=) = B 2

AT

forpq-greehia fafeRtonl & Rie a9 1 STAN ek IMEEM 1 TehTRI-Foq
THieRur S5 | WRY H o i o I wrfienr foha geer wehrer-faggq
TG % T JE0N T TR HT 8 |
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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

—1-3V, 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.

15. (a) Trfafed foega-geda fafrwmn & 9 fresht smgfa o= aeft & 1 2
ST ferfentel, TR (X) fepgol,  gew-adi
(b) 39 HT ot fop forega-graehia ot § ot aen Fam giar 2 2

(¢ HHh AR (WE) § HOOT Al g Rl [oRId-grEehE a0l +
Sl T o T Teh =eieh (A | 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.

16. Ufqgraehi AT STIIFhIT TgIdl o o9 =X GuIH o T Fraehid & {@Te
@i (s9150) |
T T YHR H IS % T SRR § A bl THIH & T TH WA
TSR ST | 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.
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p-n Y S o SR BH a1t &l HgwaqUl Tishalsl i Iugth TR@ shi g

T Tse HIVY | 37q: 9 BTE & a1 UThI-fava 9ai sl qiwTNa i |

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.

YIS IcEsieh SIS (TA.E.E1.) hd &9a1 8 ? 38eh! SEifaly @ d&q A
fofae | wearra e wifs qudied foggg seat <t gorn ® $9% (LED %) 18
3 g oy fafau |

How is a light emitting diode fabricated ? Briefly state its working. Write

any two important advantages of LEDs over the conventional

incandescent low power lamps.

Y HTGTd (T.UH.) Hehd T i o (O Ush TS HIGHAh ol Sclich NG
T |

12 V T3ReR aieear <l Ush 18k al bl I9INT fehH] He-Hehd o JENUT o fIT
fRaT SITAT 8 | HIgcAsh Hohd ohl fITER dleedl 1 HH fohad1 &FT =MfET dTfeh
TG YThieh &I HH 75% &1 2

Draw a block diagram of a simple modulator for obtaining amplitude
modulated signal.

A carrier wave of peak voltage 12 V is 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% ?

(a) IS TRI o TI= it WA | T Gl YIS hl Teh Wiz gHI <@l
ST 3R Yieiiss i PHRT AW, O @ T YA i digal Sedl a
Tl Wl g | 39 YU il @A 7, 39 FSAT o ¢ IAER 7
TREIET/I5hH T I TG ! HEEAl | Jui I |

(b) ¥ Ty foh foreft Umeeff mem & wrafda yemr & gfaa 2 Smar 2 |
Y S o W 1 FYoud Hfvw |
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(a)  The light from a clear blue portion of the sky shows a rise and fall
of intensity when viewed through a polaroid which is 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.

21. (a) ST T THL. (a.c.) A & I 7Y FhET I L | 394w () ft|d
HAt T T I BT 7 |
(b)  Torell 20t Ta e, (L.R.) 9w §, X; = R 3R qiue o ARAIOMH
HH P, & | 99 39 999 o AfsRd H 91t C 1 T UET QU SIS
fen s g, S X, = X B, @ IREOS w1 AE P, B A6l 2 |
P,/ P, WH ! F1d T | 3

(a)  Show that the average power consumed in an inductor L connected
to an a.c. source is zero.

(b)  In a series LR circuit, X; = R and the power factor of the circuit is
P,. When a capacitor with capacitance C such that X, = X;, is put
in series, the power factor becomes P,. Find out P,/ P,.

22. forelt =TT i foggq wferieenan st aftamsr i |
feifera gamett § @ % "1 Ufeiushar & qiEdd ol e % fau e
(IT%) AT
(a) T =Tl b fo1g
(b) TH AgATAD oh OIQ
TYY H Ty T foh STfE QAT & SEgR W I HI, G dATEhl b HEAT
Tcd adn fasnfa et & Ugi § HY U ST Hehal ® | 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.

Briefly explain, how the difference in the behaviour of the two can be
explained in terms of number density of charge carriers and relaxation
time.
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SECTION D

RN o TGS I Ik SiF H 3T A& o1 MRI (Freehid TG
gfcfers) srefier (sh) e 1 gere fean | 3% a8 wher qgm @ &ik
3 3 91 | TR et sham T =mEd o |

g AR M A 38 IR | {94 IR o AT hl TERIT ot 3T St ¥ o1
H W I fl IH P2 ¢ @ | 3 THR AT A A TS Bl 39 W
foTe Teft st fora, aTfer Siaet ohl 3ok AfEseh <hl RN o R H HYfIA SN
e | | 38 900 € S Sl 3T AN I(ud &1 § HH H §gd HRI
foett |

39 TTH W A1eTia freferfaa gei o I dife
(a)  STeh! TF | AT, IHeh IRAR AT Siered GRI-fohed oIl T @ foha
™ 2

(b) 39 fo=R & MRI wieq0 & a4 Ha7 g4 1 1 R gl ehd] g ?

(c) ¥8 WHd gY foh MRI % o Ygh Grerhld &3 %1 99 0-1 T o, 3898
fopelt et (3TMaW = 1-6 x 10712 C) W Frarehia & gRI AR & Hehrl
A I HT AfYhaH qAT FAAH A R GE, ARG Weld 10* m/s
oA | i o ?

Asha’s uncle was advised by his doctor to have an MRI (magnetic
resonance 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
0-1 T, find the maximum and minimum values of the force that the
magnetic field could exert on a proton (charge = 1-6 x 10719 C) that
was moving with a speed of 10% m/s.
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(a)

(b)

(a)
(b)

(c)

(a)

(b)
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SECTION E

et foga &1 foga st p 2 |a‘a'ﬁ;'%:1§rﬁ)aﬂam % THEHH
fagq-am o oo 7 | saeh! foufaw ot & foe v =ierh sgcm hifs |
foga o sAfifo=ma =l wra Hivw o 7@ () wEl @geq J &,
(ii) IRl dqe o & |

75l @ A < feydl & A % g8 % rfifamma 1 guian @ R |

a 7S a 7

+q _2q +q

T AT % =g % I1& T Ea w forg P fore, 3@t gt r W fava
1 T o ToTT Tk =eteh T ShiTVg A7E r >> a, 5

HAYAT

forerq weter <t aiyTeT €ifSTT | 38eRt T3S (S 1) e fafen |

TRY w6 3w | fohelt BMTeRR a%q H afteg (awg) fordll fomg omaw

% HRUT TIgq FeTe <1 O 3Tq shifore, g STEsT <1 B g qn =4 <6
HﬁT‘a’%l

Tzt fop fopell weramM STEfSta et-a avde =met (3fie) & +ru, 3ud

x g W feud fopeft formg W forgq-ars w1 Wi x T i &1 <t | 5

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 it is in (i) stable
equilibrium, (ii) unstable equilibrium.

Figure shows a configuration of the charge array of two dipoles.
<——a >< a >

- ® iiiiinnns 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
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(a)
(b)

(c)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)
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Define electric flux. Write its S.I. unit.

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

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

T <ht afersr S |

BTS o fga & ST gy ffaRaa aftfedrtan & qtm sl wehid
! TN o U MG sHEY, 9 Tk Afad THad Uy

() Terdt 3Tadet edur & guEtdad &,

(i) et 3Ot <\ | Uafdd & |

T guad auTy foRe Te aeam O foRer miey § o (FRRn) o W@
2 | 38 oA & folu us M@ 13T AR 3HE Wd & 39edd F=H i
G iy |

HYIT

Teh AIqd gUU § I5eh GTH- T 9] ol Irdfdeh a9l Tatda ghdfers
TIAT 8 | 39 Uidfees s §941 ¥ o fu Uk foptor 3@ sqmy 31
3G ITANT | U FHIHUT hl cdel shifT |

RIS T Ueh fot0l G fepdll forg P oot S1fefia gran @ | o stfvwfa
foRCo1 41 < /R H P € 12 cm g8 W U oiF @ e S 8 | 7@ foht
9w fore fomg W firmfta g, afg <fa

() 20 cm HIHHE gl I 3T A9 2,

(ii) 16 cm HIHH gl HT FaqA T 7 2

Define a wavefront.

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

(1)  reflected from a concave mirror,
(i1) 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)

(b)

(a)

(b)

(a)
(b)

B365 - Question Bank Software :
A concavé& mirror produces a real and magnified image of an object

kept in front of it. Draw a ray diagram to show the image
formation and use it to derive the mirror equation.

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,
(i1)  a concave lens of focal length 16 cm ?

TR eclt § Frah Fored qiEdd § 394 foEd-ates o9d (3.09.T%. )
3T B AT 8, IHA hE U ? 3Ifd @ hl HEEAT ¥ U
HIfT | 398 B o fogq-grasa 3w & o #1 Seo@ HIT |

31 ORI (1) H T 10 cm x 2-5 cm ST 1A 9 & 3R g
5 cm WS T SRR U 8 | 7 g1 <l fohell Tohea Jrachi &= B
T, 99 9T v R, TET AR@ H ST M AFER deL o AT AT 7 |
TreehIT & QT TSN o FHAA o oTread & |

() Torm gem ® Ifa forgq-amesh st o1 WA 31fYe B ?

(i) fore <am ® Q1 9mIt § FETfed G 1 HE SH g 2

3T I hI Gfse qeh Agd il |
X X X X X X X X
10 cm
X X X X X X X X
v 2:5 cm

5 cm
U< 5 cm

AT

Tearerdt G (TE.) S s firgea fafag |
ATfehd STNE I TERIAT & 3Heh! IR 1 AR HIT qem FHeeft

4 I (W) foga-aes 9d (3.UH.THh.) & U Uh =9 9T
HIT |
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(c)

(a)

(b)

(a)
(b)

(c)

3365 Ouestlon Bank Software _
W?I%‘ﬂ O LA g3 HScil § Ueh =sh ohl A9 H Icqd FeATad

forgd-aTes 90 (3.UH.UF.) H THH B G % 0 uh e
ST |

Describe, with the help of a suitable diagram, how one can
demonstrate that emf can be induced in a coil due to the change of
magnetic flux. Hence state Faraday’s law of electromagnetic
induction.

Two loops, one rectangular of dimensions 10 cm x 2-5 ¢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 is shown in the figure.

1) In which case will the emf induced be more ?

(i1)  In which case will the current flowing through the two loops

be less ?

Justify your answer.

10 cm
X X X X X X X X
U< 2-5 cm
X X X X X X X X
5 cm
X X X X X X X X
U< 5 cm|

OR
State the principle of an a.c. generator.

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

Draw a schematic diagram showing the nature of the alternating
emf generated by the rotating coil in the magnetic field during one
cycle.
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MARKING SCHEME
SET 55/1/B

Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Setl,Q1 | Itis a measure of the sharpness of resonance. Yo
Set2,Q5 . _ _1 [ Wl
Set3.02 AIterrTatlver, Q oCR / - Y,
No unit 1
Set1,Q2 | To convert one form of energy into another. 1
Set2,Q4 | (Alternatively, To convert other forms of energy into electrical energy)
Set3,Q5 1
Set1,Q3
Set2,Q2
Set3,Q4
1
Conducting surface
1
Setl,Q4 | Medium A 1
Set2,Q3
Set3,Q1 1
Setl,Q5 | Line A represents parallel combination, Yo+
Set2,Q1 | Its slope is more(or It corresponds to a lower value of resistance)
Set3,Q3 1
Section B
Set1,Q6 — —
Set2,Q7 Finding the angle of incidence 2
Set3,Q10
It is the case of minimum deviation Yo
sini sini 1
‘Ll = " =
sinr  _. (4
e
V3. Yo
= 7 = Sint
& i =60° Ya
Alternatively,
Deviation produced by prism here is minimum. Ya
. (A+ 6,
sin i
S 'L[ = —. A
smj
V3 (60 + 5m>
o > = Sin )
= 60°x2=60°+6,
Oy = 60° Yo
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A+b,=i+e=2i
=i =60°

OR

Finding the focal length 1%
Value of refractive index Y

Lens maker’s formula

1 1

=00 (5 -7)

t 5= (150 (- 7)

1 1 1

Ri R, 10

o1 _(1.5

1 \165

1
1) (@)
f=-110cm
Refractive index of the medium should be 1.5 (i.e. same as that of
material of lens)

Yo

Yo

Yo

Y2

Yo
Yo

Setl,Q7 .
Set2,010 Determination of K.E Y
Set3,08 Wave length for ground state 1
’ Nature of change Y
In Ground state
K.E=E, =13.6eV =2.18 x 10 Vs
—__h _ 1
A= NN 0.33nm
[ Note: Award 1%2 marks if student evaluates A, directly without calculating
Ei]
Alternatively,
2nr, = ni,
 Aground state = 271y = 21 X 0.53A°
= 3.33 4° = 0.33nm
In first excited state, the de Broglie wavelength will increase. 1y
22382 i) Finding the K.E & P.E in Ground state Yo +1
Set3’Q9 ii) Finding the K.E & P.E in Second excited state Yo +%
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For Ground state,
K.E =13.6 eV (+KE=-T.E) Yo
PE=-272eV (+P.E=2T.E) Yo
For second Excited state (n=3)
KE=-(-=")eV=151eV 2
1
P.E=-3.02eV 2
[ Award %2 mark if the student does the calculations by taking n=2 ] 9
Set1,Q9
Set2,Q8 Distinguishing between sky wave and space wave mode 1
Set3,Q7 Reason 1
Space Wave Sky Wave
In space wave mode, the waves | Reflected by lonosphere
travel in straight line directly from 1
transmitter to receiver
Because frequencies is greater than 40 MHz penetrate the ionosphere. 1
(Alternatively: There frequencies (greater than 40 MHz) are not reflected by
the ionosphere) 2
Set1,Q10 — -
Set2,Q9 Shift in balance point for part ‘a’ and ‘b’ 1
Set3,Q6 Reason 1
a) Balance Point will be shifted towards B. Yo
The potential gradient will decrease and hence the balancing length will | %
increase.
b) No effect on balance point. VA
At balance point no current flows through resistor S. VA 2
Section C
Set1,Q11
Set2,Q20 Effect of dielectric on
Set3,Q15 a) Electric field energy Yo +Y5
b) Charge Yo +1
c) Potential difference Yo +Y5
The capacitance of both the capacitors increases by a factor K.
a) New Electric field energy values are:
1 1 Yo + Y5
=~ K (C;VP)and ZK(C,VD) 2T
b) New charges are:
1 1 1y 41
= EKclvland EKCsz ot
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¢) New P.Dvalues are:
V,and V,

(The battery remains connected to the capacitors) Yo+
Alternatively: The student may assumes that the battery has been removed.
a) New Electric field energy values are:

_1Q? : 1 Q2

~ 2k, " 2K, Vot
b) New charges are:

Q and Q as before "ot

¢) New P.D values are: 72+ Y2

9 na L

KC, T KC, by 4 14

gzggéi Definition of activity and Sl unit 1
! i i ivi 1441
Set3.Q16 Calculation of half life +Activity 1%+%
The rate at which the nuclei of the radioactive sample disintegrate. Yo
[Alternatively, R = %]
Sl Unit — becquerel (Bq)/ disintegration per second/ Y,
Half Life = 10 hrs.
(Given : Activity becomes half after 10 hrs) 1,
Activity after 20 hrs
(= 2x half life) y,
_1 1 . A .
= =  ofintial activity
Y
~ Intial activity
=10000x 4 dps
= 40000dps
Y

Alternatively :
R=Rye
10,000 = R, e ~#*20
5000 = R, e ~*30
By dividing
2 = e).xlO
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log2 =104

log 2
= X1
T1 0

2

T1 = 10 hour
2

Initial activity = 10000 x (2)? = 40000 dps

Yo

Setl,Q13
Set2,Q22
Set3,Q17

Answers of part (a), (b), (c) 1+1+1

(@) The intensity of inteferance fringes in double slit arrangement is
modulated by the diffraction pattern of each slit.

Alternatively, In double slit experiment the interference pattern on the screen
is actually superposition of single slit diffraction for each slit.

(b) Waves diffracted from the edges of the circular obstacle interfere
constructively at the centre of the shadow producing a bright spot.

. __ 2uSin@
(c) Resolving power = Y

- Resolving power is inversely propotional to wavelength ‘and- directly
proportional to the refractive index.

Alternatively :
() RP«x %
(i)  R.Po u

Yo

Yo

Setl,Q14
Set2,Q16
Set3,Q18

Definition of Intensity of radiation 1
Calculation of work function 1%
Response to red light Yo

Definition : It is defined as the number of photons (of given
frequency)incident per unit area per unit time.

[Alternatively, I = nhv)

hC
< =P tel,

= ( 6.6 x1073% x3x108
Po = 3370x10- 1% 1.6x10-1°

-1.3)eV

= 4.2 eV (also accept the answer in joules)

For red light incident photon energy will be less than the work function,
hence no emission of electrons.(Also accept : There would be no
photoemission)

Ya

Yo

Yo

Yo
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OR

Photo electric equation 1
Explanation of observations (any two) 1+1

Incident photon energy(hv) is used up in two ways:
(1) A part of this energy is used to remove the electrons.
(2) Remaining part of the energy imparts KE to the emitted electrons

hv = ¢, + (K.E)
1 2
hv — ¢, = Emv = eV,

Explanation :

()Maximum KE depends on frequency and not on intensity.
(i) There exists a threashold frequency v, (for which hy, =
which no photoemission takes place.

(iii)Basic elementary process involved is absorption of photon by e”. This

o) below

Y2

Yo

process is instantaneous. 1+1
(Any Two)
Set1,Q15
Set2,Q17 Answers of parts (a), (b) & () 1+1+1
Set3,Q11
a) Microwaves 1
b) Electric charges can acquire energy and momentum from e.m. waves. | 1
2
Q) U=Ug+Up=-€E? + — Yy + 1
2 2o
Set1,Q16
Set2,Q18 Drawing of magnetic field lines 1+1
Set3,Q12 Explanation Yy + 1
. |
o — 1+1
— T
~— —

Explanation : For diamagnetic material resultant magnetic moment in an
atom is zero. In presence of external magnetic field, they acquire a net
magnetic moment in a direction opposite to applied field. (or get repellled)

In paramagnetic material there is a permanent magnetic dipole moment of
atoms. The external magnetic field tends to align these along its own
direction. (or attracts them).

Ya

Yo

Set1,Q17

Set2,019 Explanation of two processes with diagram 1+1
, . ! X ; . S
Set3,Q13 Definition of depletion region & barrier potential Lo + Ly
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Two important processes involved during the formation of p-n jumction are
Q) Diffusion Yo+ Y
(i)  Drift

Diffusion is the movement of the majority charge carriers across the junction. | 154
Alternatively, Diffusion results in the formation of negative and positive
space charge regions around the junction

Drift is the movement of the minority charge carriers across the junction. Y
O O
—»| W [—
0580
o088
P =10 n
0580
==
4—E
Alternatively,
#
Ve
-
Depletion Region: The depletion layer is the negative and positive space Y

charge region formed around the junction.
Alternatively: Depletion region : Space Charge region on either side of the
junction together is known as depletion region.

Barrier Potential : The loss of electron from n region and gain of electronby p | ,,
region causes a difference of potential across the junction. This is known as
barrier potential.

Alternatively: The potential developed across the junction, that opposes the

flow of (majority) charge carriers. 3
Set1,Q18 i) Fabrication Yo
Set2,Q11 i) Working 1%
Set3,Q14 iii)  Advantage Yo +Y5

LED is fabricated by:
(i) Heavy doping of both th p and n regions.
(i) providing a transparent cover so that light can come out.

(Any one point) Yo
Working:
When the diode is forward biased electrons are sent from n — p and holes | ¥
from p = n. +
At the junction boundary, the excess minority carriers on either side of | ¥
junction recombine with majority carriers. +
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This releases energy in the form of photon hv = Eg.

Advantages (any two)

Low operational voltage

Long life

Fast on /off switching capability
No warm up time required

Y2

Yo+ Y2

Setl,Q19
Set2,Q12
Set3,Q21

Block diagram 2
Calculation of A,, 1

[Full credit for this part maybe given to the student. ]
A, =12V

A 75
="=—=0.75
A 100

A, =075x12=9V

Y2

Y2

Set1,Q20
Set2,Q13
Set3,Q22

a) Explanation of the phenomenon using diagram 1%
b) Explanation of polarisation of Reflected light.
Derivation of Brewster’s Law 1%

Incident Sunlight
[Unipolarised)

Ta Ohserver

The basic phenomenon / process which occurs is polarisation.

The incident unpolarised sun ligh encounte the molecules

atmosphere. Under the influence of electric field of incident wave the e~ in
the molecule acquires component of motion in both these direction. If an
observer is looking 90° to the direction of the Sun ,charge accelarating
parallel to double arrow do not radiate energy towards the observer.[Their
accelaration has no transverse component.] This explain polarisation of

scattered light from sky.
b)

Incident Reflected

W.ﬂ
«* " Refracted
MEDIUM |

Yo

Ya

of earth’s

Ya

Ya
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When unpolarised light is incident at polarising angle, at the interface of a
refracting medium, the reflected ray being perpendicular to the refracted ray

is completely polarised.

Now
sini

H=5nr
sin i,

=P (viy47=90°
: sin(90—ip)( L )

S U= tani,

This is Brewter’s Law

Yo

Y2

Set1,Q21
Set2,Q14
Set3,Q19

1) Derivation of the Average power in inductor
i) Ratio of Power factors P; and P,

1%
1%

For an ideal inductor connected to ac source

V =V, sinwt I'=1I,sin (wt—1)

T :
Pavg 2% J, Vo lo sinwt cos wt dt

— 1w

T .
_— J, sin2wt dt

_1 Vi, [cos Zwt]T
T 2 0

=0

2w
(Also accept any other correct method)
Power factor cos@ = R/Z

For LR circuit, at X, =R
Z=VRZ+ RZ
Z=R\V2

R 1
P;=cos¢ :E:E

For LCR circuit X; = X,

Z=+vR?=R

Y2

Yo

Yo

Yo

Ya
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Power factor P, = % =1
-~P1 _,.
= p, 1:42 1,
[Award 1¥2mark if the student writes directly :P; = % and P, =1
P L]
8 b, =7 3
Set1,Q22 . .
Set2,Q15 Definition of resistivity 1
Set3,Q20 Graphs _ Yo +%2
Explanation Yo +Y2
Resistivity of a conductor is defined as the resistance of a material (of a | 1
Conductor) of unit length and unit area of cross section.
(Alternatively, p = %)
E‘ -0.4
g P
-C:-: 1 1
2 toz2 et
2
7
&
2
1 1 l
0 50 100 150
Temperature T (K} —» T
Conductor Semiconductor
In conductor with increase in temperatures relaxtion time decreases, but | 1,
number density of charge carriers is not dependent on temperature. Hence,
p increases.
In semiconductors number density of charge carriers increases with |1,
temperature, it dominates the decrease in relaxtion time. Hence, p
decreases.
3
Section D
Set1,Q23
Set2,Q23 Values displayed 2
Set3,Q023 Answer of part (b) Ya
Maximum & Minimum force 1+%
a) Ashaand her family helpful, concern for others , caring nature (any two) |1
Doctor was generous, helping nature, caring (any two) 1
(Any other alternative correct value should be accepted )
b) High magnetic field required. / (Expensive set up needed) Any other "
correct answer
[Note: Full credit of %2 mark may be given [for this part to all students]
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F =q|V x B|
Fpoe = qvB = 1.6 X 10719 x 10* x 0.1 N

=1.6 x10716N

Fin =10

Y2

Yo

Yo

Section E

Setl,Q24
Set2,Q26
Set3,Q25

a) Derivation of potential energy of dipole 2
Angle for stable and unstable equilibrium Yo+ Yo
b) Dependence of potential on r 2

a)

L J

—r
E

@4

ok
-acose <y \
: Coacosd - X

o,

L d

AT

Torque experienced by an electric dipole
T=pEsinf
Work done by external torque
w = f,* PE sinf df
= PE[—cos B]Zi
U = PE[cos0; — cosH,]
When 8; = 90°, and 6, = 8
=>U= -P.E
For stable equillibrium 6 = 0°

Unstable equillibrium 8 = 180°

Y2

Y2

Y2

Yo

Yo

Yo
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(b)
Vo= Vot Vot Voag
_ kq n kq  2kq k7
r—a r+a r
_ r+tatr—ay @
- kq( r2—q? ) r
__ 2kqr _ @
"~ r2_g2? T
r 1
- qu [rz—az N ;] &
. r2-r?+a?] _ 2kqa? 1,
= 2kq [r(rz—az)] T r(r2-a?)
Forr>>a
__ 2kqa?
P 3
|74 ! 14
p X 3 2
r 5
OR
a) Electric flux and its SI unit 1+Y%
b) Calculation of Electric flux 1
c) Derivation of electric field due to infinite plane sheet 2%
a) Electric flux equals the surface integral of electric field over the given | |
surface.
(Alternatively, ¢ = [E.ds)
S.I Unit Nm?/C (Alternatively: V-m) Y
b) By Gauss’s Law
$E.ds =L (q=charge enclosed)
€o A
Here the charge enclosed in the cube = q
npp=¢E.ds=2< )
0
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Surface
z  charge density o
A

¢=¢Eds=[ E.ds+[,E.ds+[ E.ds
=EA+EA+0 =2EA

By Gauss Law,

2EA= 1
€0
oA o
KA E — i: —_ —
2ep  2€0A 2€p

-~ E is independent of x

Yo

Y2

Y2

Yo

5
Set1,Q25
Set2,Q24 a) Definition of wave front 1
Set3,Q026 b) Diagram of wave fronts for
(i) Reflection of plane wave by concave mirror 1
(ii) Refraction of plane wave by convex lens 1
c) Verification of Snell’s Law/ 2
a) Locus of all the points which are in same phase / surface of constant 1
phase
b) (i)
Concave mirror
_of radius R
g
Incident 1
planewave
=,
p—
Spherical wavelront
of radius B/2
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(i)
f.r"
Incident ;‘\.
planewave /
=
\ 1
. 'v:""
S
=
Spherical wavefront
of radius |
c)
Incident wavelront
Medium 1
B
L ( \\J‘l"
i
Medium 2 A T )
U, r T '\'\
Refracted wavefront
Ly Uy E
.. BC . AE
sint = — sinr = —
AC AC
sini_B_C_E_ﬁ_& A
sinr  AC Vot - Vs - nq
sini 72
sinr = r]21 Snell S IaW
OR &
a) Ray diagram 1 5
Derivation of mirror formula 2
b) Calculation 2
1
[Note: Deduct ¥2 mark if arrows are not indicated]
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In AABP and AA'B'P

AB AP
AIBr AP

In AMPF and AB'A’'F

MP _ FP
AIBr  AIF

But AB = MP

—u_ _-f
v —(-f)
uv —uf =vf

Dividing by uvf

<=

1
u

S Ie

_1

<=

+

1

b) Here the object is virtual and image is real u = +12cm

=> v = 48 c¢m from the lens

Yo

Y2

Yo

Y2

Y2

Y2

Yo

Yo

5
Set1,Q26 . .
Set2,Q25 a) Description with diagram 1+1
Set3,024 Statement of Faraday’s law 1
b) Answers and their justification
parts (i) & (ii) 1+1
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Pt
(Also accept any other correct figure)
When the bar magnet moves towards the coil, connected to a Galvanometer.

The Galvanometer shows a deflection. This is due to change in the magnetic | 1
field/flux, linked with the coil. This shows that an emf is induced.

The magnitude of emf induce is directly proportional to the rate of change of | 1
magnetic flux in the circuit .

__ 49
CT T
b) (i) the emf induced e = —Bfv Y2
Emf will be more in case of square loop as the side perpendicular to the
velocity is longer as compared to the rectangular loop. Ya
(ii) Current will be less in rectangular loop, as it has more resistance and less | %2 + %2
induced emf.

[Note: also accept if the student says
Q) emf induced will be zero in both cases as long as the coils stay in | Y2 + %2

the field.
(i)  current will be zero in both the cases as long as the coils stays in Yot Y2
the field.
OR 5
a. Principle of a.c. generator 1
b. Explanation of working with labeled diagram
and obtaining the expression of emf 3
c. Schematic diagram 1

a) Principle : Electromagnetic induction; effective area of the loop
(= Acos 8), exposed to the magnetic field, keeps on changing asthe |1
coil rotates.

[Alternatively: Whenever magnetic flux linked with a coil changes, an
emf is setup in the coil]
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b)
1%
Working .
When the coil is rotated with constant angular speed w , the angle 6 between /2
magnetic field vector B and area vector A of the coil changes at any instant
0 =wt
Magnetic flux at any time ‘t” ¢ = BA cos 8 = BA Cos wt 7
~ induced emf 7
—_N%_ _y4
e = th = th (BA cos wt)
e = NBAw sin wt
1
c) |
Induced ; i . E E i
em'éi . ap® i' 180;.“‘ i B ‘??oa i 360"‘! time —= 5
° 74 Vs 7
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