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AT 3397 :

i) gt yeT T

(i) 3TIH-T7 G FT30 Fo7 8 | Fo71 T8 T & Jv7 3fA-Tg3eihiq Jo7 & 3K
Y el 37 FT 8 |

(iii) 979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 F97 Giel 3% H7 & |

(iv) 7 37 aret Fo91 § 8 T Joaw Fo7 8 |

(v)  ¥IT-97 H GHT T P35 faheq 761 & | 919, @ bl qret Tb Fo7 H, diT 37hl
FIc? U 97 H 3N qie 371 dict @il F991 § Saike 5I7 YeTT 1697 T 8/
98 Io1 7 37191 17 7T 5T 7 G FacT TF FIT & HAT 8/

(vi)  HAPAR F ITINT F AT TET 8 | TYNT Fls TTvIF F d ST TGTIHIT
R BT 17T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x101°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iit) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.

(v) 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 weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.
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(vii) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 1034 Js
e=16x10"12C
U, =41 x 1077 T mA~!
1
ne,

=9x10° N m?2(C?2

m, = 9-1x 1073 kg

1. Tovendt (defRmmie) fea fagra w snearf@ 2 2 3g@ Fifve | 1
State the underlying principle of a potentiometer.

2. 3= M h TeATEd! grEal fopell et ¥ R g3 g 1 ghsl T FAl &l
ST B 2 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

3. Tt W& i o fafefia waret wite, dfva fohu o oenal (Rmeti)
e T fopm Tehr 9 et 8 2 1

How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?
4. TER e H TYH AN (M) 1 T sclfeh 3@ SATEY | 1
Draw a block diagram of a transmitter used in communication system.
5. mﬁmm@aﬁ@m ‘q, AU ‘q,’ TH-GHL ¥ ‘4’ g0 W feura
g | ! SIS ATl We W W o s fomg P W forga-a A et s

2 | 399 Y I g ey et dehd B, 3T 3g@ i | 1
° d °..... P
4 R

Two point charges ‘q,” and ‘q,” are placed at a distance ‘d’ apart as shown
in the figure. The electric field intensity is zero at a point ‘P’ on the line
joining them as shown. Write two conclusions that you can draw from

this.
° d °..... P
q ag
6. I & fgfad vam o safqertor ded Icue v & fou stewes hor-deg |iar
=1 giTg ifsT | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.
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7. Torelt wered <l smmuferes qroTEraT (FraeRSiierdn), po = 400 ® | IE ToRE Tepld
Jreehid g 7 ? 1

Relative permeability of a material, u = 400. Identify the nature of the

magnetic material.

8. Trdl =mee & O W & fawarm oy fohan (@) S, @ 394 I
oIl <hl Ao T X T YWTF 9T 8 2 1
How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

9. a%@mqlaquﬁﬁrmﬁgﬂ-%ﬁgﬁm: ?;am;;qtﬁ%
2| 38 fomE = u" & U orevas a1 w1 & fou w e g
i | 2

AT

3 frehery wmfawa ggt A 3 B & fawa vV @1 v+ 8V 2 (S&T 8V, V H
gitEdd ®), 3¢ foF § quie MU SHER Th-gm ¥ & g W W T ? |
s fora-a qen favwa yavmar & fore ey sgo hifse | forga-am e fagq
forvrall o sfer Trary & SR o & wewEqul et 1 3g@ iR | 2

— —
Two point charges q; and g, are located at r; and r, respectively in an
_)
external electric field E . Obtain the expression for the total work done in

assembling this configuration.

OR
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Two closely spaced equipotential surfaces A and B with potentials V and
V + 8V, (where 8V is the change in V), are kept 8/ distance apart as
shown in the figure. Deduce the relation between the electric field and
the potential gradient between them. Write the two important
conclusions concerning the relation between the electric field and electric
potentials.

A

10. 97g % U SIS Mol W +Q W 7 | 38 Fhelt 912, o1g & MR Hiv ()
1, MeATT it (hfadt) & g W T T 2 | AR I T hIg AT Ta1
g | TR I hH S (STed) du fiad gsi | ey & IR # fafaw |
forg P, W forgd-&m o fog s5emk fafaw | 2

A small metal sphere carrying charge +Q is located at the centre of a
spherical cavity in a large uncharged metallic spherical shell. Write the
charges on the inner and outer surfaces of the shell. Write the expression
for the electric field at the point P;.
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11. U AR Fueel, Froeht T ¢ aon =DeE b’ 8, d 1 910 yaigd 3l &l
2 | 3G U UHEHH JrEhT & B o e TR | gresh & sl fEm,
FUSH! o T o A & | FUSH W AH aTel TA-ATY & ¢ e w1d
HINT | 2

A rectangular coil of sides I’ and ‘b’ carrying a current I is subjected to a
%
uniform magnetic field B acting perpendicular to its plane. Obtain the

expression for the torque acting on it.

12. T AR I (T[@) PQMN i Yl PQ ! AW-H1e Rewehran S dehel 2 |
PQ 1 TS 20 cm 2 AT 39T IIE 5 Q 8 | SHh! 3G H T T FTTER
Teh THEHH Jraehid & T W1 T 8 | 39 Jreehid & i digal 0-2 T 7 qef
gaeh! foum dTer (S[U) % THAA % @reEd 8 | MN, NP de1 MQ St &
gfeRier 0 § | Yo PQ I 15 m/s o a7 & ST FHehle W (1) o1 PQ &
it & <= I foegq-ares sa qen (i) o § a8 arent I fogga g o

gfeher SHIfT | 2
XxNXx X X X XPx X
x| X X X X X |x x
X| X X X X X |x x
X| X X X X X |x x v
X| X X X X X |x x
x| X X X X X |x x

xMx X x X xQx x

A rectangular loop PQMN with movable arm PQ of length 20 ¢cm and
resistance 5 Q is placed in a uniform magnetic field of 0-2 T acting
perpendicular to the plane of the loop as is shown in the figure. The
resistances of the arms MN, NP and MQ are negligible. Calculate the
(i) emf induced in the arm PQ and (ii) current induced in the loop when
arm PQ is moved with velocity 15 m/s.

XxNXx X X X XPx x
x| X X X X X |x x
X| X X X X X |x x
X| X X X X X |x X v
X| X X X X X |x x
X| X X X X X |x x
xMx x x x xQx X
55/1/2 6
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13. TH vl IHATIIRT & JaTed Togd 9T o SRl 3cdd, Jraehid & T@1edl ohl
T | A 380 [ 9 JaTfed & @ 8l AR 38eh! Ui oh1s arars § Bl
T n 7, a1 URR & uftefi fem o 3w g, 39 9w % SR graeh i
& % fofe s =k we I | 2

Draw the magnetic field lines due to a current passing through a long
solenoid. Use Ampere’s circuital law, to obtain the expression for the
magnetic field due to the current I in a long solenoid having n number of
turns per unit length.

14. e The-Ead 8 W Tr-foR & omaaT § wehrer-fergd, IS B @I R |
$9 Y8 % HE-Fe Sl TG WHd gY, A BieHl Hl FH1 () 91 Ieatsid
SAFLHI <l S-Sl TR (L) % st Gy 1 HINT | E, % ®oH 5 &9 4
A % TTC 7T (3TTer@) 1 TR i SISy | 2
X-rays fall on a photosensitive surface to cause photoelectric emission.
Assuming that the work function of the surface can be neglected, find the
relation between the de-Broglie wavelength (1) of the electrons emitted to

the energy (E ) of the incident photons. Draw the nature of the graph for
A as a function of E, .

15. d9 H gig o WA () FRE aees do (i) fREl oTed=meh i Afagehdr |
giads &l guiH & fIT T U (3TeiE) SIS |
Seh 39 SUAEN hl JATGT dTEh] o HEAT Hcd qT fasnfd e & 9ai § d
oy et ST B 2 2

Draw a plot showing the variation of resistivity of a (i) conductor and
(i1) semiconductor, with the increase in temperature.

How does one explain this behaviour in terms of number density of
charge carriers and the relaxation time ?

16. & U MU qek ufigy sm@ ® P dun ‘Q el % A fafen | s SaeE %
oI T ! TgaH L 39T W foiflgu i ToieH e hl Toqu aneft s918T | 2

_ x@‘)—”

Ao——
Name the gates ‘P’ and ‘Q’ shown in the figure of logic circuit given below.
Write the truth table for the combination of the gates and identify the

equivalent gate.
. {@o—o Y
X
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17. JYedl GLENh 1 Uh oFoedl NG SAEY | 3Eehl a1 qed Hial (Ham)
fafan | 2

Draw a schematic diagram of a refracting telescope. Write its two
important limitations.

18. 31 Uehavll faferwoll =l sl s v, d91 v, (v; > v,) & | $FhI disrard
IE | uH 7 | A fafeRor foreft Jehmr-Ead 98 W aR-aR 8 SAmfad gt
ehT9]-foeld IcSiH Hd & | R Hlsdwﬁﬁnﬁﬁ ﬁh‘a‘cﬁnﬁ (i) 3Tfereh

& U SAFEHT b1 Icdaid I AT (i) IcafStd TehTI-SoiaeAl <hl Aferehad
i Sett 3TfYreh gl | 2

Two monochromatic radiations of frequencies v; and v, (v; > V,) and
having the same intensity are, in turn, incident on a photosensitive
surface to cause photoelectric emission. Explain, giving reason, in which
case (i) more number of electrons will be emitted and (ii) maximum
kinetic energy of the emitted photoelectrons will be more.

19. TH ARG Hu Seeht goom™ m’ 8 3R 58 W @ A 7, foreht grasha &
By A

(@ AR v gedE & E % ofFaq 2, df guisy fh T8 FU1 TH GAEhR
9y T T M, et Sivia 3Tr6ﬂ%l, w:qB/m@“ﬁl

b) AR A T W s a7 B A R w5 aew @, @
S Afetd 9 1 AL@UT hINTT | 3794 IT 6T IfY Hifre | 3

JreraT

T FIA URHT T Tk SHaET AN Y 3N sEeh wRifafy w1 wfim

U HIT |

“Ueamrfier (ammTdt) 6t ar gofean § gfg & IHh! deear gafeat § o Ifg

1 BT 3MTa9Teh A1 2 |7 38 U 1 gy § s fefau | 3

Consider the motion of a charged particle of mass ‘m’ and charge ‘q’

N -

moving with velocity v in a magnetic field B.
%

%
(a) If v is perpendicular to B, show that its describes a circular path

having angular frequency o = qB/m.

_)
(b)  If the velocity v has a component parallel to the magnetic field
%

B, trace the path described by the particle. Justify your answer.

OR
55/1/2 8
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Draw a schematic sketch of a moving coil galvanometer and describe
briefly its working.

“Increasing the current sensitivity of a galvanometer does not necessarily
increase the voltage sensitivity.” Justify this statement.

20. TS ! HrawSt o R H FAR g8 (1) & WA | Sl gl ¥ 3 R

T TG BH H GA A | IS A Q@ Th I Bk U B Toh GLHER IR

3 | 394 SfFX | gBT o o /e ¥ Frect fafetor 39 R 1 R0 &1 |ehd

3 ? SlFet g WeAfd o UvEmd, 384 gfod & Rrera @i 3 98 el @l

JETER A 8 QB H % &l T |

(i) g 7 Tord qeat o1 veia fepa 2

(i) TS 9 I @ foh TIAT 1l Yad & S T 20 m off |
afiehe HINT foh 38 2/t @ fafertor stfessan foral gt 9o 9= gehd
& | geeft 1 Bse &1 W 6400 x 103 m SR iR | 3

Anuj’s mother was having constant headaches. After a medical check-up,

she was diagnosed with tumour. Anuj realized there was a

telecommunication tower very close to their house. He enquired from the

doctor if the radiation from the tower could have caused the tumour. As

the doctor supported his anxiety, he lodged a complaint with the police

and ultimately succeeded in getting the tower removed to a distant place

away from the residential colony.

Answer the following :

) What values were displayed by Anuj ?

(i1)  Anuj made a rough estimate about the height of the antenna to be
about 20 m from the ground. Calculate the maximum distance upto
which radiations from the tower are likely to reach. Use the value

of radius of the Earth = 6400 x 10% m.
21. 3@ # ewiw MU fagq deas (qimy ) # few@s % fEm % s g

R =8 Q Ufatiy ® AR (IUYh) Witk ol Iiehetd hHIfTT | 3
1 E1|=12V =40
B || AMWWWN——C
R=8Q
A——wWwWW— D
IL+1,
El—< I} F
12
55/1/2 9 P.T.O.
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In the electric network shown in the figure use Kirchhoff’s rules to

calculate the power consumed by the resistance R = 8 Q.

B—< |} AMW—C
R=8Q
A ANMNIWN—— ]
I+
E < II F
I2
E,=8V

22. 3 wARR wie (dfgn) gerta i arfard ¢, @ C, §, 5E C, = (Cy)/2 |
$Th! @ | CUIT T ITTHR Teh V diee hl sl & SISl T g | TRA § Hoft

() k, ! ¢ fomarn SIrar 7, rfer g1 denfi guid: o1mafyma g @eh | fs, it
(k) sl @i fean Sirar 8 3 Sl guial it gfgwmsti o o9 & €9 *l Th
TaEd v T aE F e S 2 | Af 56 g wwears KA, @

Fofl @i ¥ T8 IR Gield o d1g FASH 6l (1) Jurelt enfar i (i) gre

T St s AT AT HIT |
k
[\
\/
VE — —
T Cl C2
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Two parallel plate capacitors of capacitances C; and C, such that
C, = (Cz)/2 are connected across a battery of V volts as shown in the
figure. Initially the key (k) is kept closed to fully charge the capacitors.
The key is now thrown open and a dielectric slab of dielectric constant ‘K’
is inserted in the two capacitors to completely fill the gap between the
plates. Find the ratio of (i) the net capacitance and (ii) the energies stored
in the combination, before and after the introduction of the dielectric

slab.

23. (a) IS AW B Fqldd Soidei el hl Bsar 5.3 x 107 m B |
n = 2 HET § Gh! B &1 qfiehed HIfT |
(b) TEgNH T i fgdw safa stawen #, soagE hl o HA el
~1-51 eV ® | Ta shifviT sHehl — SEt ofaEem |, (i) Tiast St qe
(i) feafas =i | 3
(a)  The radius of the innermost electron orbit of a hydrogen atom is
5-3 x 10~ m. Calculate its radius in n = 2 orbit.

(b)  The total energy of an electron in the second excited state of the
hydrogen atom is —1-51 eV. Find out its (i) kinetic energy and
(i1) potential energy in this state.

24. (a) QMWH,WW(Z)HmWHW(A),%@Wﬁ
9 ot (MeV H) o [T T T (SASTeh) ITeh Heehi — ~ggiq qel
e & gea| ™l o el i fafey |
(b)  BE/A T GHH T&IAT A & & Tsh AT (3T@), 2 < A < 170, Him
% foTT SH1ST | 39 UTH T IWAN, §F Booh AN o AMYHT Teldd o
ThT H, ol o Tl &l ST & § i | 3

55/1/2 11 P.T.O.

Get More Learning Materials Here : & m @& www.studentbro.in



(a)  Write the relation for binding energy (BE) (in MeV) of a nucleus of
mass éM, atomic number (Z) and mass number (A) in terms of the

masses of its constituents — neutrons and protons.

(b) Draw a plot of BE/A versus mass number A for 2 < A < 170. Use
this graph to explain the release of energy in the process of nuclear
fusion of two light nuclei.

25. THAT Y I Th FHR b g, ‘@’ diers i daet 3R (feere) «
raad <o, forll o T9ad o THR W@ T g W, faadq ¥ st 7 |
g8 o g o 39T g’ T8 <hifae T
(i) o A s A AE, 3 3hast @ gt Bt B |
(i) % ¥ G GHI AR o (=Bl hl e § =R HHt Bl STt 2 | 3
A parallel beam of monochromatic light falls normally on a narrow slit of

width ‘a’ to produce a diffraction pattern on the screen placed parallel to
the plane of the slit. Use Huygens’ principle to explain that

(1) the central bright maxima is twice as wide as the other maxima.

(i1)  the intensity falls as we move to successive maxima away from the
centre on either side.

26. THIRd YT o I GNT : 3
()  UH WA 3T g sy 5 forgq-grahi i it qen wam 61 aresh
d Bl 8 |
(i)  HEAAT ¥ Ic9F BI & ? WIHHIA doal (3Mfad) H AGRT w1 =I5 9
YT HAT E9IH F1 5 Toh 98 A o AN hi FIAG-TEGN & HA
(gufera =) @1 S 2
(iii) 319k ToRTOTl o g1 IOE ST 1§ 2

Answer the following questions :

1) Show, by giving a simple example, how em waves carry energy and
momentum.

(i1) How are microwaves produced ? Why is it necessary in microwave
ovens to select the frequency of microwaves to match the resonant
frequency of water molecules ?

(iii)  Write two important uses of infra-red waves.

55/1/2 12
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27. T 1 T R0 PQ, TRl umesft qgred o s9 iR fisw % ®als AB W
ITR@ | T T IER 3Hfd Bt g | ST w1 79ades hivl 60° 7 3TN 38
gt 1 suadaeh 2/43 2 | W ® TeRd gU 38 R % ug o st

i | fia shior qen fomre shivr & 79 1 |t 9iehe hIfST | 3
A
P 60°
Q
B C

A ray PQ is incident normally on the face AB of a triangular prism of
refracting angle of 60°, made of a transparent material of refractive index
2/V3 , as shown in the figure. Trace the path of the ray as it passes
through the prism. Also calculate the angle of emergence and angle of

deviation.
A

60°
Q

B C

28. (a) Ueh ARG <hl HEEAI © <3NisT foh TiU-gre # gl wa aur Uftrert fawa

FH TR |
(b) qui-att fepept 1 uftgy s sATET | 3Rt wRIfAfy 1 au Hifvg
qorn frasfl afit frfq aimed =t esmisy | 5
AT
55/1/2 13 P.T.O.
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(a) Uk UNUY MW g §&9 H T8 hifow for fFasft aon it stfiereront <t
AR HH & fow C.E. fo=ma # fFft n-p-n gifviee o1 3w &
foran ST 2 1

(b) Torell iforeet yads & gifets & &9 4 fsha1 & & fagra &1 @8v o
quia HITT | 3o, TEvTs UfuY ARG & ITA g1 W Hife b
qifer ¥ Tq: IRUTfId giei & ITd 8id & | 5

(a)  Explain with the help of a diagram, how a depletion layer and
barrier potential are formed in a junction diode.

(b)  Draw a circuit diagram of a full wave rectifier. Explain its working
and draw input and output waveforms.

OR

(a)  Explain briefly, with the help of a circuit diagram how an n-p-n
transistor in C.E. configuration is used to study input and output
characteristics.

(b)  Describe briefly the underlying principle of a transistor amplifier
working as an oscillator. Hence, use the necessary circuit diagram
to explain how self sustained oscillations are achieved in the
oscillator.

29. (a) U Ivft LCR ufwy, ufadf smafa & foreft wft. (a.c) & & Je1 2 |
IWIE HoR NG S5 3TN HE G o AW qT Hall Il (B
TI) % AT Toh e ogedel I |
(b) 3G % T wiosrg (3) wH HINT | @ Wgi, Ry A9 Ry
(Rq > Ry) o 1T WHY. (a.c.) BId hl G & &Y Torgld gm1 o qiEcH
I QUM % [T Th U6 (@) S1EY | 399 OeR o6 Q !
gferfya Hifse qen foafew o6 soeht fmer &t agfim (aweeron) & s
¥Rl Il & | 5

AT

55/1/2 14
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(a) TUH. (a.c.) AT H1 Tk AHIhd ARG SAEY qAT 3Uhl HRTATY h
forgra fafau |

(b) forelt I o, =R Fecht ¥ Trag Fraeh Foed | fohd JepR uftadH
fopar ST 8 2

(c) i@ foggaaes sa (3ta.wH.) & AfUshan o &% fu & =9
Feqa i qen Iftd foggq-args st <t feem & fore fem fafaw |

(d) Fraehia & i oo o |He AR B guH W, A fIgd-ags ad
(3.TA.US.) & THI & Y YHad i ST | 5

(a) A series LCR circuit is connected to an a.c. source of variable
frequency. Draw a suitable phasor diagram to deduce the
expressions for the amplitude of the current and phase angle.

(b)  Obtain the condition at resonance. Draw a plot showing the
variation of current with the frequency of a.c. source for two
resistances R; and Ry (R > Ry). Hence define the quality factor, Q
and write its role in the tuning of the circuit.

OR

(a) Draw a labelled diagram of a.c. generator and state its working
principle.

(b)  How is magnetic flux linked with the armature coil changed in a
generator ?

(c) Derive the expression for maximum value of the induced emf and
state the rule that gives the direction of the induced emf.

(d) Show the variation of the emf generated versus time as the

armature is rotated with respect to the direction of the magnetic
field.

55/1/2 15 P.T.O.
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30. TorHl TMATHR I Y8 o Th 3N n; 9SS 1 HIEIH 8 AR oA 3R ny
U HI HILH B | 3T Y8 hl G&I I§ W Th fog g @ 8, ny
HYSHT aATel 3Aeh foRe H1ea o | 38k Widfers &1 S+ G¥1H o [T T
oRT0T 3T SIS | 39H, HIEAW W ST9adHTeh dUT 3Ad U8 i Fshdl BISAT
vei H g 1 gl q fafers 1 gl o o= gy good HINT |
39 G99 ¥ Iql 3 Ol o [OIT oig-Heht FF ol oIwieh ITH hifT | 5

HAYAT

(a) aera: glaa g qon ayfaa g # 3w (¥g) fafau |
(b)  ©SY foh SrohTer ATt <t Tohfd STTIEY Bt B |
(c) 3T o [ohHl o= it | § 3T1d U T 1 AlG Tohdl Tiorise |

<H, 1 JoRiss I gAMWW TR I dgar § ghg TR i g
2 | 3Eh! AEWh I o g FRAT HIfT | 5

Draw a ray diagram showing the formation of the image by a point object
on the principal axis of a spherical convex surface separating two media
of refractive indices ny and ng, when a point source is kept in rarer

medium of refractive index nj. Derive the relation between object and

image distance in terms of refractive index of the medium and radius of
curvature of the surface.

Hence obtain the expression for lens-maker’s formula in the case of thin
convex lens.

OR
(a)  Distinguish between linearly polarised and unpolarised light.
(b)  Show that the light waves are transverse in nature.

(c) Why does light from a clear blue portion of the sky show a rise and
fall of intensity when viewed through a polaroid which is rotated ?
Explain by drawing the necessary diagram.
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MARKING SCHEME
SET 55/1/2 (Compartment)

Q.No. | Expected Answer/Value Points Marks | Tot
Mai
1. When a constant current flows through a wire, the Potential difference, between 1
any two points on the wire of uniform cross section, is directly proportional to the
length of the wire between these points.
Alternatively:
Va {ordV/df = constant 1
2. Due to the heating effect of eddy currents set up in the metallic piece. 1 1
3. Effective power a %2 1
(Alternatively: Effective power radiated decreases with an increase in 1
wavelength.)
A,
TRANSMITTING
ANTENNA
miY 5 AMFPLITUDE FOWER 1
MODULATOR AMPLIFIER
Message signal T
Carrier 1
5. i.  The two point charges( g, and g,) should be of opposite nature. Yo
ii.  Magnitude of charge g, must be greater than that of charge g, Yo 1
G. Two monochromatic sources, which produce light waves, having a constant phase 1
difference, are known as coherent sources. 1
7. Ferromagnetic material 1 1
8. Random motion of free electrons gets directed towards the point at a higher 1
potential.
Alternatively: 1
Random motion becomes a (partially) directed motion.
e
Obtaining the expression for total work done 2
Work done in bringing the charge g, from infinity to position r;
Wy = q,V(r) &
work done in bringing charge g, to the position r,
_ 4.14>
WZ - QZV(rZ) + 4‘7T€Or12 ]/2 +%
Hence, total work done in assembling the two charges
W = W1 + W2
_ q19>
= q,V(r) + qV(ry) + yr— 1, 9

OR
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Derivation of relation between Electric field and potential gradient 1
Two important conclusions Yo+ Y2

Work done in moving a unit positive charge along distance §¢
|E| 68 =V, — Vp
=V-(V+4V)
=-6V
sV
E=- E
(i) Electric field is in the direction in which the potential decreases steepest.
(i1) Magnitude of Electric field is given by the change in the magnitude of
potential per unit displacement, normal to the equipotential surface at the
point.

Yo

Yo

Yo

Yo

10.

Charges on the inner and outer surfaces Yo+
Expression for electric field 1

Charge on inner surface : - Q
Charge on outer surface : +Q

Electric field at point P,
E =—2

2
4TE 11

Yo
Yo

11.

Obtaining the expression for the torque 2

Equivalent magnetic moment of the coil
m =IAA
~om =I{bi
(7= unit vector L to the plane of the coil)
~Torque =i x B
= 1#bAi x B
=0
(as 1 and B are parallel or antiparallel, to each other)

[Note: Also give credit, when student obtains the relation
T = mBsin@, and substitutes 8 = 0 or 180° and writes T = 0]

Yo

Yo
Yo
Yo

12.
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Calculation of

I. emf induced in the arm PQ 1
ii.  Current induced in the loop 1
i. emfinduced
e= Bfv
= 02x20x10%x 15
= 0.6 volt

ii.  Current in the loop
. e

Yo

Yo

15




13.

Drawing of magnetic field lines

Y2

Obtaining the expression for magnetic field 1%

e —

—Z;J-:ww-m-....|.|.|.|.|.|.|.|‘.,.,.,.,.,.L\\\?‘I

l
|

A —————-—- B
| S

\ * F | I f_-

$B.df = Uyl
Bh = u,I(nh)
B=pu,nl

Applying Ampere circuital law for the rectangular loop abcd

Yo

Yo

Yo

Yo

14.

Finding the relation
Drawing the graph

1%
Y2

E’U = ¢0 + Kmax
As ¢, =0
E> EU = Kmaazc

N
= Kmax_E_Ev
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Yo

1. Drawing the two plots Yo+ Y
Explanation of Behaviour Yo+ Y
(i) Conductor (if) Semiconductor
E -0.4
15 P
< Yot Vs
2 102
&
0 50 100 150
Temperature T (K) —» T
—_ m
T net
In conductors, average relaxation time decreases with increase in temperature, y
resulting in an increase in resistivity. 2
In semiconductors, the increase in number density (with increase in temperature)
IS more than the decrease in relaxation time; the net result is, therefore, a decrease ”
in resistivity.
16.
Naming of gates P and Q Yo +%
Truth table & Identification Yo +Y%
P: OR Gate Ya
Q: NOT Gate Ya
Inputs Output
A B Y
0 0 1 Y2
0 1 0
1 0 0
1 1 0
NOR Gate
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Yo

@ www.studentbro.in



17.

Schematic diagram 1
Two important limitations Yo +%
Objective i;“' Jo g Eyepiece

1
i. It suffers chromatic aberration
ii. It has spherical aberration
iii.  Magnifying power small.
iv.  Small resolving power
(Any two) 7o+ Yo
18.
Explanation of parts (i) and (ii) 1+1
(i) Intensity of incident radiation | = nhv,
where n is number of photons incident per unit time per unit area.
For same intensity of two monochromatic radiations of frequency Yo
v, and v,
nihvy =n,hv,
Asv, > v,
2 n,>n
Therefore the number of electrons emitted for monochromatic radiation of
frequency v,, will be more than that for radiation of frequency v, Y2
[Alternatively: Also accept if the student says that, for same intensity of incident
radiation, the number of emitted electrons is same for each of the two frequencies
of incident radiation.]
(ii) hv = ¢y + Kinax
=~ For given ¢, (work function of metal) Y2
K,,,qincreases with v
~ Maximum Kinetic energy of emitted photoelectrons will be more for
monochromatic light of frequency v, (as v, > v;) Yo
19.

a) Circular path + angular frequency expression 1+%
b) Trace of path; justification Yot 1

a) Force acting on the charged particle, moving with a velocity 7", in a magnetic
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As, ¥ L B, |Forcel =quB
Since, F L ¥, itacts as a centripetal force and makes the particle move in a 1
circular path, in the plane, perpendicular to the magnetic field.
.quB =™~
q "
A= ﬂ 1
qB 2
Now w = - w=2
m
b)
Yo
Component of veloéity v’ parallel to magnetic field, will make the particle
move along the field.
Perpendicular component of velocity " will cause the particle to move along a
circular path in the plane perpendicular to the magnetic field.
Hence, the particle will follow a helical path, as shown 1 3
OR
Schematic sketch and brief description of working 1+1
Justification 1
B 7_Sca]e _
L L—L-}
\/\Ri/
Pointer —» Permanent magnet
1
| Soreten
\
\
1
Uniform radial
magnetic field
When a current, I, flows through the coil, a torque T = NIAB acts on it. 1
- - - - 2
A spring provides a counter torque ( K¢ )which balances the deflecting torque
~ Ko =NIAB
¢=($)1;0r<po<1 Yo
Current sensitivity = %
NAB 1/
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20.

(1) Values displayed 1+1
(i) Calculation of maximum distance 1

a. Concern
b. Scientific temperament
c. Keen observer
d. Alertness
(or any other two correct values.)

(i) d =V2hR
=v2x20%6.4x10°m

=2x8x10°m
=16 km

1+1

Yo

Yo

21.

Calculation of power consumed by the resistance R 3

For loop ABCDA

-12+ 413+ 8( 1, +12) =0

121, +8l, =12

3l +21=3 - (i)

For loop ADFEA

-8( 1L +l)+8=0

h+hbh=1 (II)

Simplifying (i) and (ii)

For loop ABCDA

L =1A

I, = 0A

Hence, power consumed by the resistor = (11)°R
= 9 watt

Yo

Yo

Yo
Yo

Yo
Yo

22.
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Finding the rate of
i.  Net capacitance 1%
ii.  Energy stored 1%

i.  Net capacitance before filling the gap with dielectric

C C+C =24c, = 3¢
i = Cq + -4 = —
initial 1 2 2 2 2 2

Net capacitance after filling the gap with dielectric slab of dielectric constant ‘K’
KC 3
Ctina = KC1 + KC, = 22 + KC,= EKCZ

Ratio of net capacitance :
Ciniti 1

Hence, initial - =
Cfinal K

il Enarmv ctarad in tha ramhinatinn hafara intradiintinn Af dialantris clah

Yo

Yo

Yo




Energy stored in the combination after introduction of dielectric slab
202

Ufinal =
3KC,

Uinitiar _ K
Ufinal 1

[Note: Accept any other alternative correct method.]

Yo

Yo

23.

a. Calculation of radius in n = 2 orbit 1
b. Finding of
i.  Kinetic energy 1
ii.  Potential energy 1

a. Radius of nth orbit = n?r,

=~ radius of n=2 orbit
r, = (2)2x53x10711
=21.2x 107 1m
b. As Kkinetic energy = - Total energy

=-(-151)eV
=1.51eV

Potential energy = 2 x Total energy
=-2x151=-3.02eV

Yo

Y2
Yo

Yo
Yo
Yo

24,

[

a) Relation for binding energy
b) Plot of BE/A versus mass number A
Explanation of release of energy 1

-

a) BE=[ZMp+ (A—2Z)M, — 4M ]xc?

b)

o

“Fe ')

Building energy per nucleon (MeV)
S

0 50 100 150 200 250
Mass number (4)

From the binding energy per nucleon curve, it is clear that binding energy per
nucleon , of the fused nuclei is more than those of the light nuclei taking part in
nuclear fusion. Hence energy gets released in the process.

25.
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Explanation of part (i) and (ii) 1%+1%




~ width of central maxima= 24/a,
whereas the width of other minimum/ maximum * 1/a

(i)  The intensity of maxima decreases as the order (n) or diffraction
maxima increases. This is because, on dividing the slit into odd number
of parts, the contributions of the corresponding (outermost) pairs cancel
each other, leaving behind the contribution of only the innermost
segment. For example, for first maximum, dividing slit into three parts
out of these three parts of the slit, the contributions from first two parts

cancel each other; only grd portion of the slit contributes to the maxima

of intensity.
Similarly for, second maxima, dividing slit into five parts, contribution
of first four parts will be zero(as they cancel each other). The remaining

%th portion, only, will contribute for maxima; and so on.

Yo
Yo

Yo

Yo

Yo

6. Answers of part (i), (ii) and (iii) 1+1+1
(i) Consider a plane perpendicular to the direction of propagation of the wave.
An electric charge, on the plane, will be set in motion by the electric and 1
magnetic fields of em wave, incident on this plane. This illustrates that em
waves carry energy and momentum.
(if) Microwaves are produced by special vacuum tubes like the Kklystron,/ Yo
Magnetron/ Gunn diode.
The frequency of microwaves is selected to match the resonant frequency of
water molecules, so that energy is transferred efficiently to the kinetic
energy of the molecules. Yo
(iii)
a. Associated with the green house effect. Yo
b. In remote switches of household electrical appliances. Yo
(or any other two uses.)
27.
Tracing of the path of the ray 1
Calculation of angle of emergence and angle of deviation 1+1
1
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1
Sini,

If i.is the critical angle for the prism/material, u =

—_—




Hence, refracted ray grazes the surface AC. Ya
= Angle of emergence = 90°

= Angle of deviation = 30° Yo
[Note: Accept other correct alternative method.] Yo
8. a) Explanation of Depletion Layer and barrier potential. 1+1
b) Circuit diagram of full wave rectifier 1
Explanation of working and drawing of input and output
Waveforms 1+ %+ %

a)

<— Electron diffusion
Electron drift —>

L)
L)

p ) n
000

1
0000 /2

i <— Depletion region
Hole diffusion —>
<— Hole drift

Due to the diffusion of electrons and the holes, from their majority zone to minority
zone, a layer of positive and negative space charge region on either side of the Ya
junction is formed. This is called the depletion region.

The loss of electrons, from n-region and gain of electrons by the p-region, causes a
difference of potential across the junction. This tends to prevent the movement of 1
charge carriers across the junction and is, therefore, termed as barrier potential.
b)

Centre-Tap

Transformer
' 1 Diode 1(D,)

] Centre A X 1
. Tap
& | L
| L il
< ] { Diode 2(D,) R, output
== Y °

For positive half cycle of 'i_nput'a'c, one of the two diodes gets forward biased and
conducts and output is obtained across the load R

For negative half cycle of input ac, the other diode gets forward biased and thus 1
output is obtained due to it. Therefore, output is obtained for both the cycles of
input ac.
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. 1aJ
i
E 1 /\\/ >t Ya
| |
E /2N /\\ t
2 ! (i)
5 | N/
g 4 | - | !
| | 1 | 1
S S l I : !
Qg Due to i Due to | Due to ! Due to |
gl Dy o Dyt D/ D) Ve
3 8 ! i | |
g8 ! | I /
6 = f
OR
a) Labelled circuit diagram and explanation 1%+1
b) Underlying principle and working 1+1%
a)
&
e
Zapc e 2R 1%
i A
+|LLA E V(gj_ V(,C
VRB VBI@ lfb
. - Vs
For input characteristics
At constant V. , for different values of Vg, different values of I, are obtained. v,
For output characteristics
At constant I, for different values of Vg, different values of I, are obtained.
b) A portion of output power is returned at the input in same phase as that of
starting power; hence the output in the oscillator gets self sustained. This is
termed as positive feedback. .
Input
Transistor 1
Amplifier Output
l L J
< Feedback
P network
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', Mutual inductance
. i(Coupling through

4/r\a/ T ! magnetic field)
| . i

| | - )

A C = . 1 s .

n-p-n i TQ':'_.T' = T, Output

LS »

l ==
S, (Switch)

As the switch S; is closed, a surge of collector current flows through coil T,
which causes a changing magnetic flux around it. Hence a portion of the output
is fedback to the coil Tj, as a result of the positive feedback. The emitter
current, therefore, also starts oscillating.

Yo

29.
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a) Derivation of expression for amplitude of current and phase angle 1+1

b) Condition at resonance Yo
c) Drawing of plot 1
d) Definition of Q factor and its role in tuning 1+

From the phasor diagram
V=V, + Vy +1,
Magnitude of net voltage

Vin
Vin

Im

= VVan)? + Vem — Vim)?
= Iny[R?+ (Xc—X.)?]

Vin

VIR + (Xc = X,)?]

From the figure
Vem=V
tan¢ — cm Lm

Rm
_ Im(Xc_ XL)
ImR

| XC_XL)
- ¢ =tan (—R

Yo

Yo

Yo

Yo
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. . _ 1 Yo
[Alternatively: w, = \/T_C]

1.0

(ii) plot is for R,
0] (i) plotis for R, Y + 1

(i1)

1
N—
——
P ekl

/ ——
11 Wo |

0.5 1.0 1.5 2.0
w, Mrad/s —»

0.0

. L . Wo WoL
Quality factor of LCR circuit is defined as —— = 1
2Aw R

A larger value of quality factor corresponds to a sharper resonance.
OR

Yo

a) Labelled diagram & working principle 1+1
b) Explanation of change in magnetic flux Ya
c) Derivation of expression of maximum value of induced

emf and statement of the rule 1+%
d) Showing the variation of emf 1

a)

Sitp -. 1

rings

Carbon
brushes

It works on the principle of electromagnetic induction, i.e. when a coil
continuously rotates in a magnetic field, the magnetic flux associated with it
keeps on changing; thus an induced emf is produced in it. 1

b) When the coil rotates in a magnetic field, its effective area i.e. A cos8, (i.e. area
normal to the magnetic field) keeps on changing. Hence magnetic flux ¢= 2
NBAcos#, keeps on changing.

c) Let the coil be rotating with angular velocity ‘w’, at any instant ‘t” when the
normal to the plane of the coil makes an angle 6 with the magnetic field. Hence
magnetic flux
¢ =NBAcos wt, Therefore induced emf(e) = -
= e = NBAwsin wt

Indiicad amf will ha mavimiim whan /a+ = an0 1/
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o
dt Y




d)
Induced i
emf i

1

| |
0! 90° | 180° 270° |

|

|

|

w

(o)}

<
°
=
=
1]

|

i

|

0 T V e
A ; 7

30.
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Ray diagram 1
Derivation of relation % - % = % 2

Obtaining the expression % = (E — 1) (i — i) 2

The incident rays coming from the object ‘O’ kept in the rarer medium of
refractive index n,, incident on the refracting surface NM, produce the real image
at I.
From the diagram
LI =24NOM + £NCM

_NM  NM

“om  MC

2r =2NCM - 2NIM
_NM NM

MC  MI
From Snell’s law
s lzosmb L (for small angles sin 8 ~0)
ny, sinr r
o nzr = Tlli
orn (M_ﬂ) =n (W+W)
2\mc M1 )" "Y\om ' mc

1 1 11
or n, (———) =n (_+_)

+R  +v -u R

np—ng _ Nz Nq
or —=—-—

R v u
Lens makers formula

Yo

Yo

Yo

Yo

Yo




-~ for refraction at ABC

Mz _MTa1_np—my (i)
V1 u - R1
For refraction at ADC
M Nz _n,—n, ..
R (i) 1
Adding equation (i) and equation (ii), we get
nq ny _ 1 1 ]/2
R R et
1 1_ mny 1 1 _ 1 _ 1 1
G- 0(-n) 2=t D7) & 5
OR
a) Distinguishing between linearly polarized and unpolarized light 1
b) Transverse nature 2
c) Rise or fall of intensity of sunlight 2

a) A light wave, in which the electric vector oscillates in all possible directions

in a plane perpendicular to the direction of propagation, is known as &
unpolarized light.
If the oscillations of the electric vectors are restricted to just one direction, .
in a plane perpendicular to the direction of propagation, the corresponding 72
light is known as linearly polarized light.
b)
1'4‘901"
N
Py
111 | [ '
i S —
I I I | l l J/ ,’,’li No light
Linearly .:
polarized light
Unpolarized light passing through Polaroid Py gets linearly polarized. 1,

[As the electric field vector components parallel to the pass axis of P; are
transmitted whereas the others are blocked].
When this polarized light is incident on a Polaroid P, , kept crossed with v,
respect to P;, then these components also gets blocked and no light is
transmitted beyond P,.

c) Itis due to scattering of light by molecules of earth’s atmosphere

Incident Sunlight
(Unpolarised)

Scattered Light
(Polarised)

To Observer

Under the influence of the electric field of the incident (unpolarized) wave, the
electrons in the molecules acquire components of motion in both these directions.
Charnes acceleratina narallel to the doiihle arrows do not radiate enerav towards
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