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(ii)

(iii)
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Gy} yo7 AT & |

3G TH-Y7H FT30 FTE | F97 1 G 8 % & Fo7 Ila-Tg3iT o7 & 3
T el 31 FT 8 |

J979 & 18 # Y% J97 @ 37 F7 8, Y9719 T 27 H I9% F97 i 37% &1
8 3N 97 28 @ 30 F Y9 F97 Giel 37 7 5 /

@7 3H! FIct 3o § & T JoIqReE Jo7 8 |

J97-95 H GHT T HI3 fasheq 781 & | a9, g 371 et Tb J97 7, a7 37h]
JIc? U 97 H 3N qie 371 dic? @il F991 § S7aikes TI7 YTT 1697 T 8/
98 Io1 7 379! 13T 7T 5T 7 G FaeT TF FIT & HAT 8/

PAFAT & ITINT HI FFHT TG & | TINT Ife ITITE § T T TFTIHIT
R BT 1T F GFd 8 |

c=3x10%m/s

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

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(V)
(ii)

(i11)

(iv)

(v)

(vi)

55/1/2

All questions are compulsory.

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

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.

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

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.

Use of calculators is not permitted. However, you may use log tables if
necessary.
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(vii) You may use the jfollowing values of physical coristants wherever necessary :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1
TESO

=9x10° N m?2(C?2

m, = 9-1x 1073 kg

1. Tovemdt (defRmmie) fea fagra w sneari@ 8 2 3g@ Fifve | 1
State the underlying principle of a potentiometer.

2. 3= M h TeATEd! grEal fohell et 9o §eT1 91d 1 ghsT 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& W @ fafefa ywrel wifh, dfva fobe aw wohai (Rraedt) i
TIeed T e TR st et & 2 1
How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?

4. TER A H TYH UMM (ZMEH) h1 Ueh scdieh 3TRE SATEY | 1
Draw a block diagram of a transmitter used in communication system.

5. Wﬁmmwaﬁim ‘q, AU ‘q,’ TH-GEL ¥ ‘4’ g0 W feura
g | 37! TS aTell W @ W for & fog P W faga-a i diean 1

2 | 399 A9 I g ey ekt dehd B, 3T 3g@ il | 1
° d >0 .ueet 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
q4 ds
6. I & fgfad yam ° safqertor ded Icuw w1 & fou stews orr-deg |iar
o gieTiea hifse | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.
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Freht et %%365 - guestlonf%an,kufozttwa§e 5 R R
Treehid 9T B ?

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

magnetic material.

fore a1 o Rl W T fOWaT=R STIWE TR (STR) e, df I8H g
oIl <l Ao T X AT YWTF 9T 8 2

How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

a%@mqlaqu%ﬁwﬁm-%ﬁgﬁm: ?;am;;mﬁ%
2| 3@ fome =y & o orevas $a s % fou w e g
i |

AT

3 frehery wmfawa gst A 3R B & fawa vV @1 v+ 8V 2 (ST 8V, V H
giEdd ®), 3¢ foF § quie U SHER Th-gw ¥ 8/ g W W T ? |
s fora-a qen favwa yavmar & fou g6y sgoa hifse | foea-am e fagq
foval & i wrery & SR A <) HEvegul skt 1 3g@ AifsT |

— —
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
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Two closely spated equipotential surfaces A an 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 7MW 7 | 38 Fhelt 912, g1g & MR Hiv ()
1, MeATT wieT (hfadt) & g W T T 2| TATDR I T hIg AT Tal
2 | TSR I T S (STed) A figd gsi | ew & IR 7 fafaw |
forg P, W forgga.-ar o foTg sisien feifiem | 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 VS, FIEeh! aHaTs ¢ adl =S b’ 8, d 1 91 Yaigd 3l &l

2 | 3T T THTHH Jraehi & B # war i | grechia & it feum,
FUSH! o q o A & | FUSH W M a0l TA-AT0 & fIw =eeh w18
S

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 AAHR I (T[@) PQMN i T PQ ! AM-H1& Rewehran S dehel 2 |
PQ 1 TS 20 cm 2 AT 39T IIY 5 Q 8 | SHh! 3G H T T FTTER
Teh THEHH Jraehid & T W1 T 8 | 39 Jraehid & i digal 0-2 T 7 aef
gaeh! foum dTer (S[U) % THAA % @reEd 8.1 MN, NP qe1 MQ Sei &
gfelg 0 § | Yol PQ 1 15 m/s o o & S8 [Heble W (1) Yo PQ %
it & <= I foegq-ares sa@ qen (i) I § 98 areft I fogga e o

giehe I |
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 x@QX 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
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Y Iqﬁ%ﬁIwmﬁaﬁ@ﬁﬁIsawuﬁsws TS § B
T n 7, a1 URR & uftefi fem o 3w g, 39 9w % SR grIeh i
&5 % T weh sasieh 9TH iU | 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. et Th@-Ead 98 W TR & omaaT § wehrer-fergd, IS B @I R |
9 Y8 % A% Sl TG WHG gY, AU BieHl 6l FH1 (E ) 91 Ieatsid
SAFLHI <l S-Sl TR (L) % St Gy T T | E, % %o 5 &9 4
A % T 7% (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 % @A () FRE A A (i) fREl STedeneh i AfaUgehdr |
YTard =l SN & o Ueh UT% (STTei@) SIS |
Seh 39 SUAGN hl 3ATCT dTEshl o HEAT H-cd a1 fasnfd a1 & 9ai § 8
Y 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 % Am fafeu | I S9E %
oI 1 ! Y89 L 391 W foiflge i ToieH e hl Toqu aneft s918e | 2

) _ x@‘)—”

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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YAl gLERIh EEIEY T SRl (Hum)
fofgu |

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

& wehadfl faferton <1 srgfoal s v, 99 v, (v, > vy) 8 | e dlisrand
IE | uH 7 | A TR foret Jepmr-Ead g8 W aRI-aR 8 Amfad gt
ehT9I-foeld IcSiH Hd & | BRI Hlsdwﬁﬁnﬁﬁ ﬁh‘a‘cﬁnﬁ () 3Tfereh

& U SAFEHT b1 Icdaid I AT (i) IcafSd TehTI-Siel <hl Aferehad
T Sl ATk B |

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.

T ARG HU SEeh gomE ‘m’ 7 3R g W o omew 7, Freht grechia &=
By MR

(@ AR v gedE & E % ofFdd @, di qisy foh T8 HU1 TH IAERR
q@xmnﬁrm,ﬁwﬁﬁvﬂamﬁ, w:qB/m@“ﬁl
b) AR A T W geEE a7 B R we g 4, @
ST Afetd U 1 ATLGT hIfore | 3794 I 6l ¥ Hifre |
sreraT
T FIl URHT T Uh SHEET ARG oY 3N 3Eeh wRifafy @ wfim
Ui HifT |
“Uearfier (awmTdt) 6t ar gofear # gfg § STl deear gt § o Ifg
1 BT 3Ma9Teh A1 2 |7 38 A 1 gy § s fefa |

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
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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 1l ¥ 3 R

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

3 | 394 SfFX | gBT o 1 /et ¥ Frect fafeto 39 R 1 R0 &1 |ehd

3 ? X g wenfd & uvErd, 384 gfoe @ fiehra o o g e @l

JETER A | QB H el &l T |

() S 3 o5 goat 1 westa femam 2

(i) TS 4 e @ foh TIAT il Yad & S a1 20 m off |
afehe HINT foh 38 2/t @ fafertor stfeshan foraT gt 9o 989 wehd
& | geeft <t Borsem 61 7 6400 x 103 m =T AT | 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@ # ewiv MU fagq deas (qimy ) # fewEs % fEm % s g

R =8 Q Ufatig ® AR (IUYh) Witk ol It hHIfTT | 3

1 E1|=12V =40

B || AMWWNA——C

R=8Q

A——wWwWW— D
IL+1,

El—< I} F
12
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In the electrlc network shown in the figure “use Kirchhoff’s rules to
calculate the power consumed by the re51stance R=8Q.

B < |} ANWWN——C
R=8Q
A > ANNNWNAN——1D
I+
E—= II F
L,
E, =8V

22. T AR wie (dfgert) "Gl i aifiard C, @ C, &, S’ C, = (Cy)/2 |
! G § T ¢ SFTER Th V diee shi sell & AST T 7 | IR | Hoft
(1) k, I ¢ Fomam STran B, drfes gt denfi goid: oot g aeh | fs, $oft
(k) ! @i fgan Jrar 8 3R gHi Tt 6t gfgeredi & &9 % TIH & T
g e B O & g feE St 30 Al g9 o B wagdi K &,
Foll @i ¥ T8cl 3R @iad @ d1g FASH i (1) JoTelt ariar iR (i) Jwret

T St sl AT AT I |
k
[\
\"/
VE — —
T Cy Cy
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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.

(a) ETESIH T H A=HAaH Soigeld Hherl o B=ar 5.3 x 1071 m § |
n = 2 HET § $Gh! BT 1 Teheid HIMT |
(b) EEeNH wHY f fgdm SAfa stawen d, o i FA ol
~1-51 eV ® | I shifolT SHehl — ST fa€em H, (i) TiasT ol qe
(i) feufast St | 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
(ii) potential energy in this state.

(a) gM TSIUH, YTHTY] ShATe (Z) QT GedUT |81 (A), % Teh AT h
9 ot (MeV H) o [T Toh T (SASTeh) ITeh el — ~ggiq ql
T o geadHI o Jai § fafgu |

(b)  BE/A TT g9 & A % &9 T UTh (3T@), 2 < A < 170, HiH 0
& T SHEY | 39 UTH T ITANT, & Boob ATYh] o AMUhHT Terdd &
TshH H, Holl oh oA hl SARET i H HifoT | 3
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(a)  Write therelation inding energy eV) 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.

THAUT JIST I Teh THTR fRUOT U9, ‘@’ =igrs i gden fadt (fee) =
raad <o, forll o d9ad o dHR W@ T g W, faadq ¥ ot 7 |
gSTH o g o 39N gr’T W <hifaw T

(i) o A s A AeE, 3 3hast ¥ gt gt B |

(i) g W G T 3R % Ifasi Y ferar # Freae wH Ficht e R

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.

() TH WA 3T g ST o fogq-graehir it St aen dam 1 aresh
d Bl 8 |

(i)  HEAGT ¥ 39 Il & ? WIShIAd doal (3Tfad) H Gl 1 991 39
YT HAT TE9IH 1 5 foh 98 A & AN hi SFTIAG-TEGN & HA
(gufera &) @ w2

(iii) 319k ToRTOTl o g1 IHE 3T 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.
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YT I Teh fohTlT PQ, Thal TRGRN Ugldl o o AYaITehR 195 o Hetsh AB W

ITR@ | T T IER 3fd Bt g | ST 1 79ades hivl 60° 7 3TN 38
gt 1 Suadaeh 2/4/3 2 | W ® TeRd 5T s R % a9 1 st

Hifw | fia shior qen fomre shivr & 79 1 |t 9iee 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/y3 , 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
(a) Ueh NG <l HEEAT ¥ ewisy fop T@iv-srne # gl wa qen Uften fawa
U T B |
(b) qui-att fepept 1 uftgy sT@ sATET | 3Rt wRIfAfy #1 aui Hifv
qer frasft st forfa quTedt i esrisy | 5

AT
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)
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U IRUY TG g H&d § TIY hISIC, foh (oSl qn {4t Afereron s

AR HH & o C.E. fo=ma # fFft n-p-n gifviee &1 3w &
fepar trar @ |

fordt oifoTeet yadds &1 qifers & &9 § fsham & & fagra &1 98w o
U hINT | 3EW, A IRy G & ST g0 W $ifve 6
e § Taq: qRuTfeld gied 8 Y9 8id & |

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

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

OR

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.

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.

& Ivft LCR uftay, ufadt e % foredt Tl (a.c.) &l & o1 8 |
IWIE HoR NG S5 3TN HE G o AW qT Hall I (B
WTeA) o foIC Teh =eisfeh ogeuel i |

G o fou ufdery (3d) wd Hife | g wfadgi, R; a1 R,
(Rq > Ry) o ToTT WHY. (a.c.) BId hl A & &Y Torgld gm1 o qiacH
@l G % T Tk W (IAMTE) SHIST | $HE UE i Q
gfefya shifsre e foaRaw fo soeht iy i g (Tmearen) #
Yferent et 2 |

AT
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(@) WH. (a.c.) S ol Uesh AMHIhd IRG &-I13T qAT SHh AT

fagra fafeT |

(b) Torell S ©, =R Heoll ¥ drag Frah Foe § fod Jehr uftadH
feRer ST 7 2

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

(d) graehia & i foem o AHe e S guH W, A fagd-ags ad
(3.TA.US.) & T & Y YHad h 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 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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fopell PR ITA 8 % Teh AR ny 39T 1 HILH & IR gl 3R ny
U HI HILH B | 3T Y8 hl G&I I§ W Th fog g @ 28, ny
I el U foRe wread & | 8%k Wfdfara &1 a1 QoA o o T
oRT0T 3T SIS | 39H, HIEAW W ST9adHTeh dUT 3Ad U8 i dshdl BISAT
ugi 9% <l gt qe ufdfers i gft & = gra-y sgeqd Iy |
39 G99 ¥ Iql 3 Ol o OIT Tig-Heht FF o oFwieh ITH i |

HAYAT

(a) aewra: glaa g qon aagfaa yhw # 3w (¥g) fafau |
(b)  ©SY fob rohTer AT <t Tohfd STTIEY Bt 2 |
(c) 3T o fohHl o= it W § 3T7d gL Uh1erh! Ale fohdl Tiorise |

<H, 1 YIS I gAMWW TR I Aol H ghg TR wH Sl
2 | 39kl 3TETh 3TNW@ & gl IRl HIfT |

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 | Total
Marks
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 - 1
(Alternatively: Effective power radiated decreases with an increase in 1
wavelength.)
4.
TRANSMITTING
ANTENNA
e AMFLITUDE FOWER 1
?| MobuLATOR 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
6. 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.
9
Obtaining the expression for total work done 2
Work done in bringing the charge g, from infinity to position r;
Wi = q,V(r) 2
work done in bringing charge g, to the position r,
_ 419>
W, = q;V(r,) + Ame, 1 o +1/
Hence, total work done in assembling the two charges
W = W1 + W2
_ 419>
= qV(r) + qV(ry) + pr— 1, 5
OR
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Derivation of relation between Electric field and potential gradient 1
Two important conclusions Yo+ s

Work done in moving a unit positive charge along distance ¢
|Ey| 62 =V, — Vg
=V - (V+4V)
=-4V
sV
E=- 5
(i) Electric field is in the direction in which the potential decreases steepest.
(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

Y2

Yo

Yo

Yo

point.
10. Charges on the inner and outer surfaces Y2+ Y
Expression for electric field 1
Charge on inner surface : - Q Yo
Charge on outer surface : +Q Ya
Electric field at point P,
E =—L ¢ 1
4Ey T2
11.
Obtaining the expression for the torque 2
Equivalent magnetic moment of the coil
m =IAA
w11 =I1€bfA &
(7= unit vector L to the plane of the coil)
“Torque =m X B Ya
= ItbA X B 2
=0 Ya
(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 7 = 0]
12.

Calculation of
I emf induced in the arm PQ 1
ii.  Current induced in the loop 1

i. emfinduced
e= Bfv
= 0.2x20x102%x 15
= 0.6 volt
ii.  Current in the loop
i=2
R
0.6

=— =012A
5

Yo

Yo

Yo

Yo
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13.

Drawing of magnetic field lines Ya

Obtaining the expression for magnetic field 1%

—h—

- i

VI

|

( e —— I
i

|

| |HH B _': . ,l ﬁ@?
|\ — 7/ -

S B 0 B B O 0N BN B O O B R O

Applying Ampere circuital law for the rectangular loop abcd
$ B .df = p,l

Bh = p,I(nh)

B=pu,nl

Y2

Ya

Ya

Ya

14.

Finding the relation 1%
Drawing the graph Y2

Ev :¢0 + Kmax
As ¢, =0

= p=,2mE,
. . _ h_ _h
~ wavelength ( A)of emitted electrons, A = > = TomE

Ya

Ya

Ya
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A
Yo
E, —
15. :
Drawing the two plots Yo+
Explanation of Behaviour Yo+
(i) Conductor (if) Semiconductor
g 0.4
5 P
< Yot Y5
%‘ 0.2
§
0 50 100 150
Temperature T (K) —» T
—_ m
p= ne?t
In conductors, average relaxation time decreases with increase in temperature, ”
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 +Y%
Truth table & Identification Yo +Y%
p: OR Gate Y
Q: NOT Gate Ya
Inputs Output
A B Y
0 0 1 Yo
0 1 0
1 0 0
1 1 0
NOR Gate Ve
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17.
Schematic diagram 1
Two important limitations Yo+
Objective e J5 »| Eyepiece
l—fe—*|
\ |lI|,f '\\l
- -. \*‘arrio | B (E I| x @%"
' «
1
i. It suffers chromatic aberration
ii. It has spherical aberration
iii.  Magnifying power small.
iv.  Small resolving power ot
(Any two) 72+ Y2
18. - - -
Explanation of parts (i) and (ii) 1+1
(i) Intensity of incident radiation | = nhy,
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,
n,hvy =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, Yo
[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 = ¢, + Kinax
- For given ¢, (work function of metal) Y
K, qincreases with v
»~. Maximum Kinetic energy of emitted photoelectrons will be more for
monochromatic light of frequency v, (as v, > v,) &
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
field B :
F=q@ XB)

Yo
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As, ¥ L B, |Force| =quB
Since, F L v, itacts as a centripetal force and makes the particle move in a 1
circular path, in the plane, perpendicular to the magnetic field.
-qVB = mv?
r= ™ ' .
S = 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
OR
Schematic sketch and brief description of working 1+1
Justification 1
B 7_Scale
1
Uniform radial
magnetic field
When a current, I, flows through the coil, a torque T = NIAB acts on it. 1
A spring provides a counter torque ( K¢ )which balances the deflecting torque
~ Ko = NIAB
<p=(NTAB)I;0r<po<I Ya
Current sensitivity = %
Voltage sensitivity = % Y2
On increasing number of turns, the resistance of the coil increases proportionally. ”
~ Increase in current sensitivity does not necessarily increase voltage sensitivity. 2
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20.

(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.)
(i) d =V2hR
=vV2x20x6.4x105m
=2x8x10°m
=16 km

1+1

Y2

Yo

21.

Calculation of power consumed by the resistance R 3

For loop ABCDA

-12+ 413 +8( 11 +1) =0

121, + 81, =12

3l +2I;=3 - (i)

For loop ADFEA

-8(11+l)+8=0

lh+lhb=1 (II)

Simplifying (i) and (ii)

For loop ABCDA

L =1A

I, = 0A

Hence, power consumed by the resistor = (1;)°R
=9 watt

Y2

Y2

Yo
Yo

Yo
Yo

22,

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

i.  Net capacitance before filling the gap with dielectric
C, 3
Cinitiat =C1+C2 = EY +Cp = Ecz
Net capacitance after filling the gap with dielectric slab of dielectric constant ‘K’

KC, 3
Cfina = KC1 + KC, = > + KC,= EKCZ

Ratio of net capacitance :
Ciniti 1

Hence, initial - =
Cfinal K

ii.  Energy stored in the combination before introduction of dielectric slab
2Q%
Ui = 37~ C

Ya

Ya

Ya

Ya
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Energy stored in the combination after introduction of dielectric slab
20?2 Yo

Ufinal = S
3KC,

Uinitiar _ K

= — 1
Uf inal 1 2

[Note: Accept any other alternative correct method.]

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,
Y
=~ radius of n=2 orbit

r, = (2)2x53x10711
=21.2x10""m Ya

b. As kinetic energy = - Total energy Yo
=-(-151)eV

=1.51eV Y

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

24,

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

[HEN

a) BE=[ZMp+ (A—Z)M, — 4M |xc? 1

b)

-
=1

“eFe )

@©
B ,-5’;

52
-
)

[S)

Building energy per nucleon (MeV)
IS

o

50 100 150 200 250
Mass number (A)

From the binding energy per nucleon curve, it is clear that binding energy per 1
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.

o

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

() In diffraction pattern, intensity will be minimum at an angle 6 = ni/a Yo
=~ There will be a first minimum at an angle 8 = A/a, on either side of
central maximum
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~ width of central maxima= 24/a, Yo
whereas the width of other minimum/ maximum * 1/a Yo
(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 Yo
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 %rd 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

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

Yo

Yo

26. 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. Ya
(or any other two uses.)
217.
Tracing of the path of the ray 1
Calculation of angle of emergence and angle of deviation 1+1

1
: . : . 1
If i.is the critical angle for the prism/material, u = Sini
c

1

wsinig=1=2 &
u 2

=>j. = 60°

Angle of incidence at face AC of the prism = 60°
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Hence, refracted ray grazes the surface AC. Ya
= Angle of emergence = 90°
= Angle of deviation =30° Yo

[Note: Accept other correct alternative method.] Yo

28.
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 —>

008®
00e®

p 00a® n
00a® ”
00a®

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
Dlode 1(D,)
| Centre A X 1
I
Tap B
o——>
‘‘‘‘‘‘‘ Diode 2(D,) R, output
_|_ Yy

For positive half cycle of input'aé, 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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[EY)

Waveform at A

Waveform at B

»
P

Due to
D, ,
v

Due to Due to

Y2

S
A

Output waveform
(across R;)
v

OR

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

a)

I

‘_

B

By o ~C h 1%

. . Y%
For input characteristics

At constant V. , for different values of Vg, different values of I, are obtained. 1,

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

T

Y

Feedback
network

F 3
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)l
9= 1
" 'l Mutual inductance
- i(Coupling through
.-/ N ; magnetic field)
4[[\;/, . 3 -
np-n i TQI':'_.:%( = T, Output
S| &
Y i~
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 /2
is fedback to the coil T, as a result of the positive feedback. The emitter
current, therefore, also starts oscillating.
29.
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+%
Yo
From the phasor diagram
V=v, + Vx +V;
Magnitude of net voltage
Vi = N Ven)? + Vem = Vim)? .
Vin = I/ [RZ+ (Xg = X)7] &
Vin
L, =
VIR? + (Xc = X,)?] Ys
From the figure
Vem =V
tan(,b - cm Lm
Rm
— Im(Xc_ XL)
ImR
a4 (Xc—X
. ¢ =tan’ (CTL) v
b) Atresonance, I,,, is maximum
= XL = XC’
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Alternatively: w, = L] &
[ IVEly. Wy — JVIC
1.0
i Il (ii) plot is for R,
< 0.5} / \/ (i) (i) plotis for R, Yy + 1p
leeT
L~ —
11 Wo |
0.0 0.5 1.0 1.5 2.0
w, Mrad/s —»
. . . Wo woL
Quality factor of LCR circuit is defined as PV = S 1
A larger value of quality factor corresponds to a sharper resonance.
OR &
a) Labelled diagram & working principle 1+1
b) Explanation of change in magnetic flux )
c) Derivation of expression of maximum value of induced
emf and statement of the rule 1+%
d) Showing the variation of emf 1
a)
1
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 cos#, (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 o
¢ =NBAcos wt, Therefore induced emf(e) = - % Y,
= e = NBAwsin wt
Induced emf will be maximum when wt = 90° 1
Hence, emax = NBAw
Direction of induced emf can be determined using Flemming’s Right hand
rule. Alternatively: Statement of the above rule.
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d) .
Induced i i i i i
mf | : N : Do
Lmo D 90° | 180° " | 270° | 360° | tme —> 1
0 T| T. ..’-I R 1
3T,
Vi A ]
30. ;
Ray diagram 1
Derivation of relation % - % =t 2
.. . 1 1 1
Obtaining the expression = = (2 — 1) (— — —) 2
f ny Ry R
) 1
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 l.
From the diagram
LI =£NOM + £NCM
- NM  NM 1
T oM MC 2
2r = £NCM - £NIM
- M _NM
T MC  MI Y2
From Snell’s law
O (for small angles sin 6 ~8)
ny, sinr r
SNy = Nql .
or my (M0 M) (Mt 2 G
2\mc w1 )" "t\om ' mc
1 1 1 1
orn, (———) =ny (—+—)
+R n +17n -u R
MeTm M2 M
o Ty % 7
Lens makers formula
A
N, AN,
AT
— /’ i R""M\. 1/2
— > > —~
04— 1(4Bréd— D U pI

(:ﬁl
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
image | as shown in the diagram
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= for refraction at ABC

2ozl (i)

vy u R4
For refraction at ADC

bz (ii)

v vy Ry
Adding equation (i) and equation (ii), we get
1 1) 15

= E-)(r-5) Pi=ka- V(1) v

Y2

a) Distinguishing between linearly polarized and unpolarized light 1
b) Transverse nature 2
c) Rise or fall of intensity of sunliaht 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 7
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)
;4 90° /
L
| % | (| '
lil o -
| J/ j» l ‘&4 No light
Linearly ~ .:
polarized light
Unpolarized light passing through Polaroid P; gets linearly polarized. v,

[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) 1

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.
Charges, accelerating parallel to the double arrows, do not radiate energy towards
the observer since their acceleration has no transverse component.
The radiation scattered by the molecule is therefore represented by dots , i.e. it is 1
polarized perpendicular to plane of figure.
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