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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) @7 371 arct 39791 & & T GoTwes Jo7 & |

(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 10734 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 1073 kg
1. et omes o B @ & fovar AT R (Srman) Se, @ 3§ 4
Sclag i ohl AT TTTd 9L T TIHTT 9T & ? 1
How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

2. I < i v 4 sufqeor Ged S = & fou stavas ‘wargag ddr
=1 giTg il | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.

3. M Aiglea Tehdl (Rreti) & dg@e (feeaet) 1 wh s 3@ AT | 1

Draw a block diagram of a detector for amplitude modulated signal.

4. Tordt verel <Al STTUfeTsh WA (FReRSierdl) () ST WM $H YehR Sh fehal
SEHAT R, L<p <1+¢ (T8 ¢ Th Y U ®) | 30 Frarehid vl <l Tepfd
%! Ig=H HIVT | 1

Relative permeability (u ) of a material has a value lying 1 <p <1 +¢
(where ¢ is a small quantity). Identify the nature of the magnetic
material.

5. Tt Wi i o fafefa garedt wife, 3ftva fobn o gehat (Rameti)
quTeed W fohd FeRR MY St B 2 1

How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?

6. 3= IR h TeaTad! arEal el et @ forr gt arg 1 goheT ™ A Al
STl & ? 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

7.  Taveumd (TRfRrmier) fea fagra w enutfia 8 2 3g@ il | 1

State the underlying principle of a potentiometer.
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8. 3@ H TWT MY HFHR T g 3Tew ‘q,” qA1 ‘q,’ ThH-gH & ‘d’ g0 W feorq
g | 37! Sied aTell W W@ W foa s foamg P W foga-a 1 diear

2 | 390 A9 I g ey fehtet dehd &, 3T 3g@ SHifT | 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
9% 9o

9. UH ove URHTicTeRT ¥ YaTfed foR[q & o R 3=, FEEehid & @Il ol
Toise | Afe 3EH 1 R YeTfed & W@ 8 3R sHehl Ifd 3R ohvets | %O o
TEAT n &, a1 YRR o qigeie fom o ST g, 39 9T % SR greh
&3 & foTu ueh =astes ITH il | 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.

10. aww&mm v, qAT v, (v1>v2)§ | SThI <igraTd
I H T & | 3 fafRr foret yehm-Ead 98 W S-a 8 oAmafiad gt
TehTeI-fagd 3cei id & | WUl dfgd T hifve f, fohm gam @ (1) <fesp
T § SOl T IS BT AT (i) ScERId SehTEI-goreTl W1 STfehan
Tfast St 3feres ghfY | 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.

11. foreft a%g & 9% gaueell gra s ufdfara &l qoiv & fofe we oo sma
ST | G Afw Ifdfers 3-a T &4, a1 38 Hol @A o T SASTh
fetf | 2
Draw a ray diagram for the formation of image by a compound
microscope. Write the expression for total magnification when the image

is formed at infinity.
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12. aﬁgmqlaqu%ﬁwﬁm-mgﬁm: ¥, @ v, W fEE
3 | 39 fo=mm =y e & foru oravas a1 s & fol w e g
HIT | 2

HAYAT

g1 Tiehery wufava g8t A 3 B & fawa vV aen V4oV 2 (S&f oV, V H
giEda 8), 3 fod H 2 T ST9R TH-gW ¥ 5/ gt W @I T ® | e
s faga-a qon fava yaumr & fore gey syeaa Hifve | feegq-am aen fagq
favat & g grery & IR § <) Hewget fswst @1 sg@ Aife | 2

A

- —
Two point charges q; and q, 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

Two closely spaced equipotential surfaces A and B with potentials V and
V + 8V, (where 8V is the change in V), are kept 0/ 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.
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13. 3@ H T MU qeh GOy H P’ q1 ‘Q Wi o1 I feiflay | 39 daoH &+
Tod 1 ! Tga L 3ThT AW fafgu i TieH e i Tu™ gl s-Re | 2

A'—DO—X‘I:E—N

Name the gates ‘P’ and ‘Q’ in the logic circuit shown in the figure. Write
the truth table for the combination of the gates and identify the
equivalent gate.

A’—ME—<Y

14. TH AR Fvec, Fah drams o qen 9iei b’ 8, 9 1 9 Jarfed & @
8 | 3EH Uh UHHAE Frh & B # war i | graehr & 6t feom,
FUSTH! & TA oh TTEId & | PUSal W A ATel FTA-ATE0 o6 Tofw =<t wmd
I | 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.

15. el TepreI-Hadl 98 W THH-fohull o AT9aH § SehI-foeq 3cdsH &l @I & |
38 U8 % H-HH i T WA §U, Al BIHI 1 FHoii (B ) q91 IS
Sl 1 Sl TR (L) o i Heitl F1d HIf9C | E, o %o % ®9H
A\ % T 7T (3TTer@) 1 whfd 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 EV.
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16. T AAHR I (@) PQMN i T PQ ol AW-41 Reeehral ST Tehell 2 |
PQ 1 @5 15 cm & TAT 39T IY 4 Q 8 | $Hh! 3G H G T TR
Teh ThHENH Frhid &7 | TET 791 8 | 59 Jraeh™ & <hl <iegar 0-25 T & el
3Eeh! e 99T (Q[U) % WUA o reaq & | MN, NP a9 MQ Yedi &
gfeg 0 & | ST PQ ! 25 m/s % o & ST& fHehle W (1) Yo PQ &
R % = Ui fogq-ares 9@ a9 (i) 99 § 98 Tl IRka fogd 9 o

giEhe i | 2
XNXx 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 15 ¢cm and
resistance 4 Q is placed in a uniform magnetic field of 0-25 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 25 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 xX X|x x
xMx x x x xQx x

17. a9 ¥ gig & @F () fre =mees o (i) Foret srefemers i gfataear o
el sl G < foTT Teh U1 (STei@) SHTST |
§h 39 SIIER I AV qTEhi o T&AT Tcd q faufa wrer % udi # HY
Ty fopa SfTan @ 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 ?
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18. oTg % Ush B M W +Q MW 7 | 3 fohelt g, o1q o MATHR I (AA)
1, el wiex (Hfadt) & g W TN T 2 | AR I T hIg 3G T
8 | TIAERR 9 6l 9 (I1Ed) den Hiad g8i W Tew % an H fafey |
fomg P, W fergg-&n < fo7Q =asten fetfaq | 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;.

19. ThHavll Jehrel hl Th TUTR 01 o1, ‘@’ =g’ ol dach ol (feele) W
raad, <o, Tt o Tuad o THR W T g W, faadq ¥ st 7 |

BTSN o fUgra o 3T gy 98 shifsre fo
() g G shas i <er, o 3tEsi @ g e R
(i) o5 § G GAI AR % IABI I Ao § T T Jied S 2 | 3

A parallel beam of monochromatic light falls normally on a narrow slit of
width ‘@’ 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.
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20. T FATH W (dgeht) HTG & ¥1iard C, @1 C, &, 5@l C, = 3C, | 3%l
IR H T T THAR Teh V diee hl ol & et T 8 | IRY | Foft (3hl)
k, 3l &g foRam STTaT B, A1k QT G9TiE quid: TERE & b | TR, et (k)
HI @i fean S @ SR gl wunten i ufgewed % i % TUE W T
T e O F g o S @ 1 Al s udt w wegais KR,
Foll GieH ¥ Ugd 3TN GieH & a1 TS 6l (1) Joret enfar i (i) yamet

Tfera Settatl w1 U™ 3d HITT | 3
k
[\
\/
V: — —
T Cy Cy

Two parallel plate capacitors of capacitances C; and C, such that
C, = 3C,, 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.

WI
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21. T=IlRd T o I GWT : 3
(i) T O 3TEW g CuIsy foh forefq-grachid Ui 3ol qeil ol <hl dTgeh
Bl & |

(i) GEHAG] hy 399 Bl & ? HISshidd doal (3ad) § Al 1 = 39
TehR T AT F1 g b 98 a1 o AT hl JIAE-TGR & A
(gafera g @1 9] 2

(iii) T ToRTOT o T Tg@ 9T 1 & ?

Answer the following questions :

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

(ii)) 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.

22. U ATANIG U THEH g0 m’ 7 3R o W ¢ 21maw g, foreft graehia g
By A A

@ aR v gJrhE & g%mé,aﬁaﬂﬁq%%mwm
gl 71 s, Rt s smafa, o = qB/m gt |

b  ARAT v F gEhE &7 Eﬁﬁﬁ{m%wlr«wéud%@,aﬁw

ST Ffetd 9 31 TG hITTT | 3794 I <hl ¥ hIfT | 3
arerat
I HScAl U T Teh YT AN@ §15Y AR 3Heh! hrfafe 1 @lerm
U HIT |
“Teeriet (ammTdY) 1 g ganfear | ghg 8 3T dieear guttear | o Jfg
T BT ATEYIH 81 & |7 39 HeH hi IfE § HR0T faRaw | 3
55/1/3 10
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Consider the motion of a charged particle of mass ‘m’ and charge ‘q’
9

%
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

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.

23. T 1 Th foRor PQ, Torefl umesfl qered @ s9 Fiyser fiisy & ®aieh AB W
M@ # e T SFER 3mmafad gt B | fem &1 evads S 60° & 3R 38
ugrel 1 e 2 /43 8 | TSH € T9Rd §U 39 TRUT o 99 1 @

S$Hifse | ffa s qon fomrea w11 < 9= %1 ot gieraa 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 /3, 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°

55/1/3 11 P.T.O.
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24. (a) gM TSIUH, YTHTY] SHHT (Z) QAT G0 |81 (A), % Teh AT ohl
9 ot (MeV H) o ToIU T T (SASTeh) IToh Heehi — g4 qel
T4 o godq I & Yei § fafeu |
(b) BE/A T97 GoIHM BT A & &9 Uh U6 (3TE), 2 < A < 170, €
& fOT SFTST | 39 UTH T ST, & Booh ATYehl b AN TAIT 5
TshH U, Holl o oA shl ST i | hIfST | 3

(a)  Write the relation for binding energy (BE) (in MeV) of a nucleus of

A . .
mass ZM , 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. (a) QISSISH GTHTY] 6l YoM AN TTEdT § Sordeiq i el Breen &1 am
212 x 10711 m ® | fedta SafSa orewen & sweht o= &1 9@ 3@
iU |

(b) A raEen (e sraeen) § soag Sl i St —13-6 eV 7 | JoH
Safera sreen O @bl () TIfds et aen (i) fedrfas et sma Shifse | 3

(a) The orbital radius of the electron in the first excited state of

hydrogen atom is 21-2 x 10~ m. Find out its radius in the second
excited state.

(b)  The total energy of the electron in the ground state is —13-6 eV.
Find out (i) its kinetic energy and (ii) potential energy in the first
excited state.

26. 3T <l HIATS o L H RGN €8 (FS1) & @ o | Sl e § 34

T TR B 1 qq1 FAA | IS A W1 foh ITeh X h UTH &l Th GLHAR T

3 | 3T SfaX | gBT o . Tt ¥ frect fafetor 39 R 1 R 81 dehd

3 ? Sleet g1 wehfd & uverd, I8 gford & Rrera & ot 98 TR

HETER A 8 G B H e &l T |

() 3T = Tord gt 1 e foman 2

(i) oS 4 e @Rl foh T i gad ¥ HA @9 20 m off |
afteher shIfTT fob 38 2/t | fafear stfeeha fpaefl gl @ ug= @ehd
& | gt &1 Bose 61 W 6400 x 103 m SR iR | 3
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217.

55/1/3
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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 :
(1)
(ii)

What values were displayed by Anuj ?

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 103 m.

o o gurie e foagq Aeasd (ufuy Ser) o, fhwars & femi &1 3w s
g, U9, R=8 Q H ARG (I9Yh) Wfth o A I IRk HIT |

I, | 1=1Q
B < |} AMWWA—— C
R=8Q
A > ANNWWWN—— ]
I+
E— II F
L,

In the electric network shown in the figure, use Kirchhoff’s rules to
calculate the power consumed by the resistance R = 8 Q.

I, E1|=8V r;=1Q
B |I AMIWWWN——C
R=8Q
A ANNVWWN——])
Il+I2
El—< II F
I2

13
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28.  TorHl MATHR 3ITA Y8 o Th 3N n; JUaHIH 1 HIEIH 8 HR oA 3R ny
YT I HILH 3 | 3T I8 I G&I ¥ W TH fog 9 @ 8, ny
AUSIdATR a1 31Uk foie Areaq H | 35k Wfdfera &1 ST <31 o folw U
oRT0T 3T TS | 39H, HIEAH W ST9adHIeh dUT 3Ad U8 i dshdl BISAT
val H g <l g qen Wiafers < gt o ofter sy gead hIfT |
39 G99 ¥ Iql 3G Ol b [OIT oig-Heht FF o oIwieh ITH hifT | 5

e

(a) aepa: glaa g qun ayfaa ywr § 3w (W) fafau |
(b)  ©SY foh rohTer ATt <t Tohfd STTIES Bt 2 |

(c) 3T o fohHl o= it | § 3T1d U T 1 AlG ThdT Tiorise |
<@, T deiliss I FAM T YR i digal § ghg R HH gt &
2 | 3Eh! AEWh TG o g IRSAT 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.

29. (a) Ueh @ <l gl ¥ <wsV b TiU-SRIS § BT W der Ufeter favg
FU I B |
(b) qui-atr fepeptl 1 ufiuy 3@ sATEY | 3ol wRIfAf 1 avie hifve
qer fasft st forfa quTedt i esisu | 5

YT
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(a) Uk UNUY MW grI G&9 # Tqu hifsre for fasht qen frfa sifiraemon =
AR HH & fow C.E. fo=ma # et n-p-n gifviee o1 3w &
foran STaT 2 |

(b) Torell oifTeet yadss & Qifets & &9 4 fsham & & fagra &1 98w o
Tuia AT | 398, STEvTs ufuY R@ % ST g Ty hifve fh
qifer ¥ Tq: qRUTfId giei & 919 8d & | 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.

30. (a) TUH U LCR 9wy, giad ofigfa o foret T.HY. (a.c.) @10 & I31 2 |
IUIE HoR NG S5 3TN A G o AW q9T Hell Il (B
W) % T T ek Fead T |
(b) AAE % foIu ufqerg (3d) wH Hifw | g gfadgi, Ry @0 Ry
(R; > Ry) o ToTT WHY. (a.c.) GId hl A o 1Y Togd 9RT % TR
Wl G % T Th W (IAMTE) SHIST | $HH U ol Q
gferfya Fifse aen fofew o6 soeht ufme &t egfim (aweeon) & =
¥Rl Il & | 5

AT
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(a) TH. (a.c) ST T Th THIhd NG TAET TAT FHh! HRACEY
fagra fafau |

(b) TRl S W, TR Heoll ¥ Trag Fraehd Foaad § fhd TR aiEcH
IERIBSIIR

(c) i@ foggaaes @ (3.TH.UH.) & AUy AH & U & =9
eaa hifore qen Ui fagd-aress s i faan & foe fm fafaw |

(d) greehia &= i foem & ame AR 1 gHH W, SHd fOgdq-args ad
(3.TH.T%.) & T & WY YNEd i gy | 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 Ry 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.
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MARKING SCHEME
SET 55/1/3 (Compartment)

Q.No. | Expected Answer/Value Points Marks | Tot
Mai
1. Random motion of free electrons gets directed towards the point at a higher 1
potential.
Alternatively: 1
Random motion becomes a (partially) directed motion.
2. Two monochromatic sources, which produce light waves, having a constant phase 1 1
difference, are known as coherent sources.
3.
1
AM Wave m{t)
ENVELOPE S
_—> —> —>
| RECTIFIER l DETECTOR | OUTPUT
1
1. Paramagnetic material 1 1
>. Effective power 1
(Alternatively: Effective power radiated decreases with an increase in 1
wavelength.)
G. Due to the heating effect of eddy currents set up in the metallic piece. 1 1
7. 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:
VafordV/df = constant 1
8. i.  The two point charges( g, and gq,) should be of opposite nature. Yo
ii.  Magnitude of charge q; must be greater than that of charge g, Yo 1
0
Drawing of magnetic field lines Ya
Obtaining the expression for magnetic field 1%
— .A—__.—'__—-.,__
pADIO)
**ﬁzi
\L-: ‘! =
—] =N

Yo
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Alternatively:

- g
el — h‘—‘-l c I
e 3 8 I3 I8 2 | 8 I3 3 I3 I 3 1 e
I » 3 i
| i —" i
I | f |ﬁiﬁ7’-ﬂ "
\! ., i /] I|
l'.l:.\ll | NEH R O N O O O 0N T RO N O RO N e I'I'I'III-.)::"llr'Illl o
Applying Ampere circuital law for the rectangular loop abcd y
—_ — )
¢ B .df = pu,l
Bh = u,I(nh) s
B=u,nl
10. - - -
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, > ny
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.]
(i) hv=¢, + Kinax
=~ For given ¢, (work function of metal) 2
Kinaxincreases with v
~ Maximum Kinetic energy of emitted photoelectrons will be more for
Yo

monochromatic light of frequency v, (as v, > v,)
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11. i . : :
Ray diagram of formation of image by a compound microscope 1
Expression for total magnification 1
Ak—u—'rltfo—'l e
" g,
B %
Dbjg;:tivc 1
Ay
Total magnification
m= m, Xm,
L D
=— X — 1
fo fe
12.
Obtaining the expression for total work done 2
Work done in bringing the charge g, from infinity to position ry
Wy = q.V(r1) Yo
work done in bringing charge g, to the position r,
_ 4.14>
W, = q,V(r;) + Ame, 1, Yy +1,
Hence, total work done in assembling the two charges
W = W1 + Wz
_ 4.14>
= q V() + q.V(r) + 4z, 1oy 1,
OR
Derivation of relation between Electric field and potential gradient 1
Two important conclusions Yo+ Yo
Work done in moving a unit positive charge along distance §¢
|Ey| 6¢ =V, — Vg &
=V-(V+4V)
=-4V
=% &
(i) Electric field is in the direction in which the potential decreases steepest. Y
(if) Magnitude of Electric field is given by the change in the magnitude of
potential per unit displacement, normal to the equipotential surface at the Y
point.
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13.

Naming of gates P and Q Yo +%

Truth Table of combination & Identification Yo +Y%

pP: NOT Gate Yo

Q: AND Gate Ya

Input A Output Y
0 1 Yo
1 0
NOT gate Yo 2
14,

Obtaining the expression for the torque 2

Equivalent magnetic moment of the coil

m =IAA

m =I{bA Y

(7= unit vector L to the plane of the coil)

“Torque =m X B Ya
= IfbA X B Yo
=0 Yo

(as 1 and B are parallel or antiparallel, to each other)

[Note: Also give credit, when student obtains the relation 2

T = mBsin@, and substitutes 8 = 0 or 180° and writes 7 = 0]

15.
Finding the relation 1%
Drawing the graph Ya
Ev = ¢o + Kmax ]/2
As ¢, =0
E:) E Kmax
E:) Kmax = E ]/2
=,/ ZmE
-- wavelength ( 1)of emitted electrons, 1 = === Vo
p 2mEy
A
Yo
Eu —> 2
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16.

Calculation of

i emf induced in the arm PQ
ii.  Current induced in the loop

i. emfinduced
e = Bfv
=0.25x 15x 102 x 25
=0.9375 volt
=0.94 volt
ii.  Current in the loop
e
==

=29 _p23A
4

Yo

Yo

Yo

Yo

17.

Drawing the two plots
Explanation of Behaviour

Y2+ Y2
Yo+ Y2

(it) Conductor

r0.4

0.2

Resistivity P (10 *am)

! ! !
0 50 100 150

Temperature T (K) —»

p:

m

nezt

in resistivity.

(it) Semiconductor

In conductors, average relaxation time decreases with increase in temperature,
resulting in an increase in resistivity.

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

Yo+ Y2

Yo

Yo

18.

Expression for electric field

Charges on the inner and outer surfaces

Yo+ Y2
1

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

Electric field at point P,
E =—2

4me, T2

Yo
Yo

19.
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~ 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

20. — :
Finding the ratio of
i.  Net capacitance 1%
ii.  Energy stored 1%
i.  Net capacitance before filling the gap
Cinitidr =C1+C, =3C,+C, = 4C, 1
Net capacitance after filling the gap
Ciina = KC1 + KC, =3KGC,+C, = 4KC, Y%
: Ciniti 1 1
Hence Net capacitance, —2ital = — &
Crinal K
ii.  Energy stored in the combination before introduction of dielectric slab
QZ
Uinitiar = ac, v
Energy stored in the combination after introduction of dielectric slab
2
Ufinal = Q_
4KC, 1,
llfjinin'az — %: K1
inal
! "
[Note: Accept any other alternative correct method.]
21.

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

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
magnetic fields of em wave, incident on this plane. This illustrates that em
waves carry energy and momentum.

(i NMirrnwavace ara nradiicad hyv enacial viarinim tithoe lilea tha kehvietran |/

14




energy of the molecules.
(iii)
a. Associated with the green house effect.
b. In remote switches of household electrical appliances.
(or any other two uses.)

Yo

Yo
Yo

22.
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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
field B :
F=q@ x B)
As, ¥ L B, |Forcel =quB
Since, F1l U, itacts as a centripetal force and makes the particle move in a
circular path, in the plane, perpendicular to the magnetic field.

Component of velocity 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

OR

Schematic sketch and brief description of working 1+1
Justification 1

Yo

Yo

Yo

Yo




When a current, I, flows through the coil, a torque T = NIAB acts on it.

A spring provides a counter torque ( K¢ )which balances the deflecting torque
~ Ko = NIAB
Q= (NKﬁ)I;or @ o« I

Current sensitivity = %

Voltage sensitivity = %

On increasing number of turns, the resistance of the coil increases proportionally.

« Increase in current sensitivity does not necessarily increase voltage sensitivity.

Yo

Yo

Yo

Yo

23.

Tracing of the path of the ray 1
Calculation of angle of emergence and angle of deviation 1+1

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

. 1 3
smlcz—:£
n 2

=> i, = 60°
Angle of incidence at face AC of the prism = 60°
Hence, refracted ray grazes the surface AC.
= Angle of emergence = 90°
= Angle of deviation = 30°
[Note: Accept other correct alternative method.]

Yo

Yo

Yo
Yo

24,
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a) Relation for binding energy 1
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

Spe 100,

5 00

@
o

=)

gy per nucleon (MeV)




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.

a. Calculation of radius in n = 3 orbit 1
b. Finding of
I.  Kinetic energy 1
ii.  Potential energy 1

a. Radius of orbit
r, = n’r,
T3 n327"0

r,  NR%ry
9
oW1y =21.2x 10711 x 7
=4.77 X107 1%m

b. As kinetic energy = - Total energy
=-(-13.6)eV
=13.6eV

+
=~ Kinetic energy in first excited state = =3.4eV

Potential energy = —2 X KE
= —6.8¢eV

Y2

Yo

Yo

Yo
Yo
Yo

26.

(i) Values displayed 1+1

(i) Calculation of maximum distance 1

(i)
a. Concern
b. Scientific temperament
c. Keen observer
d. Alertness
(or any other two correct values.)
(ii) d =v2hR
=vV2 %20 X 6.4 X 106 m
=2x8x10°m
=16 km

1+1

Yo

Yo

27.

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

Calculation of power consumed by the resistance R 3

For loop ABCDA
-8 + |1+8( |1+|2):0

Ol +812=8  —---emmemmemeeeeeeeees (1)
For loop ADFEA
-8( |1+|2)+4:O

Yo

Yo

Yo




|2 = -3.5A
Hence, power consumed by the resistor = ( Iy + I, )°R

Yo

=(0.5)*x 8
= 2 watt Yo
28. :
Ray diagram 1
Derivation of relation % - % =t 2
.. .1 2 1 1
Obtaining the expression rin (n—1 - 1) (R—1 - R—Z) 2

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

y

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 .

From the diagram

LI=24NOM + £LNCM
NM NM
= — 4
oM MC

2r = £4NCM - £NIM

_NM NM

T mMc M1
From Snell’s law
SRz st (for small angles sin 6 ~8)

ny sinr r
SNy =Nyl

NM NM _ NM NM
0" Mo \oe ) "™ \onr T e

1 1) _ 1 1
(W) M S TR

np—np _ Ny Nq
or —=—-—

R v u
Lens makers formula

The first refracting surface ABC forms the image I, of the object O. The image I,
acts as a virtual object for the second refracting surface ADC which forms the real

Yo

Yo

Yo

Yo

Yo




For refraction at ADC

M M2 _ny-m, (ii) Y
v 1 R,
Adding equation (i) and equation (ii), we get
ny ny _ 1 1
7—;—(712—”1)(;1—;2) Yy
1 1_ mny 1 1 _ 1 _ 1 1
G- 0GE ) i - D(E-g) wo| o
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 1y

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 1
light is known as linearly polarized light.
b)

L] L
I I I ‘ l l l No light

4
’

Linearly

1
:
1
1
1 i )
polarized light i
!

Unpolarized light passing through Polaroid P, gets linearly polarized.
[As the electric field vector components parallel to the pass axis of P; are A
transmitted whereas the others are blocked].
When this polarized light is incident on a Polaroid P, , kept crossed with
respect to P;, then these components also gets blocked and no light is 1
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.
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29.

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+ %+ Y%
a)

<— Electron diffusion
Electron drift —>

L)
L)

p ) n
000
008

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

zone, a layer of positive and negative space charge region on either side of the
junction is formed. This is called the depletion region.

difference of potential across the junction. This tends to prevent the movement of
charge carriers across the junction and is, therefore, termed as barrier potential.
b)
Centre-Tap

Transformer

r ' Diode 1(D))

] Centre A X

. Tap

. bt

- { Diode 2(D,) R, output
= &

= .. Y
For positive half cycle of input ac, 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

output is obtained due to it. Therefore, output is obtained for both the cycles of
input ac.

{a)
<
£ (i)
:
E A 7 A

Due to the diffusion of electrons and the holes, from their majority zone to minority

The loss of electrons, from n-region and gain of electrons by the p-region, causes a

Yo

Yo

Yo
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»
g

Due to
D,,
¥

Due to Due to

Yo

o
S
\Y

Output waveform
(across R,)
-

OR

a) Labelled circuit diagram and explanation 1%+1
b) Underlying principle and working 1+1%

a)

e Vee 1%

For input characteristics
At constant Vg , for different values of Vg, different values of I, are obtained. Ya
For output characteristics
At constant I, for different values of Vg, different values of I, are obtained. Yo

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
Amplifier Output 1
| "
“ Feedback
P network
-.Tl
-
270 1
» Mutual inductance
- i(Coupling through
.-/ TN 3 | magnetic field)
4". | C S i —'
) 22 R £ oupu .
4 ; L »

I —~=
S, (Switch)
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30.

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

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

Yo
1
1+%

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

Vi = \/(VRM)Z + (Vem — Vim)?
Vi = Im/[R? + (Xc — X;)? ]
Vin
VIR + (Xc —X1)?]
From the figure
Vem—=V
tand) — cm Lm

VRm
- Im(Xc_ XL)
ImR

gl XC_XL)
S ¢ =tan (—R

Im

b) Atresonance, I,,, is maximum
= X, = X,

1
[Alternatively: w, = \/T_C]

1.0

|

\
y Il
iO.Sf /{ \‘/ (0
: i
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Yo

Yo

Yo

Yo

(ii) plot is for R,

(i) plotis for R, Yo+ Yo
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woL 1

w
Quality factor of LCR circuit is defined as —2 =

2Aw R
A larger value of quality factor corresponds to a sharper resonance. Yo
OR

a) Labelled diagram & working principle 1+1

b) Explanation of change in magnetic flux Yo

c) Derivation of expression of maximum value of induced

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

a)

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 1
keeps on changing; thus an induced emf is produced in it.
b) When the coil rotates in a magnetic field, its effective area i.e. A cosé, (i.e. area 1y
normal to the magnetic field) keeps on changing. Hence magnetic flux ¢=
NBAcos6, 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 Yy
magnetic flux
¢ =NBAcos wt, Therefore induced emf(e) = - % Y2

= e = NBAwsin wt
Induced emf will be maximum when wt = 90°
Hence, emax = NBAw
Direction of induced emf can be determined using Flemming’s Right hand
rule. Alternatively: Statement of the above rule.

Yo

d)
i
Induced i

emf( i

- i
| o
oL 90° i 180° i 270° time —> 1
1 )
| |
| |

(4]

k [e)]
. =]

g °

I
i
I
A 2 A
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