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AT 3397 :

i) gt yeT T

(i) 3TIH-7T7 G FT30 F97 8 | Fo71 T8 T & Jv7 3fA-Tg3eiiq Io7 & 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 3Pl I T § & U Qo J97 & |

(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 I71 7 3719eh] 130 7T 5T § G eor Tk FIT & HT B |

(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 x1073*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. fon gem o (smei@), @ WGl Cp 991 Cy o oy, fawamm v & @
AN ‘g’ o TNEGH I AT & | GH1 |eTE | qfgemsti o e g (S1)
O (SeR) 7, foheg Co T ufgehtati &1 @awat C; sl gorT § 3Afees 8 | 1% |

HIF-H [T (AFT B) C; % A 7 ? 3194 3T & fow st feafee | 1
A
1 B
= R

The given graph shows variation of charge ‘q’ versus potential difference
‘V’ for two capacitors C; and Cy. Both the capacitors have same plate
separation but plate area of Cq is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A
1 B
v
2. IR e H TaWigad Ug o1 1 AW BT § ? 1

What does the term ‘demodulation’ in communication system mean ?

3.  If9qd GUU W Tk GHAA qUT MG Bl B | Wradd o 9E STel 3 g
qUTY o TR <l TIMST | 1

Draw the shape of the wavefront coming out of a concave mirror when a
plane wave is incident on it.
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4. I TH gk Hl ARG H S T FER, FEA H AR A A, A @i

(qfeepr) A T ygarar = gt 2 1
..... A

Predict the polarity of the plate A of the capacitor, when a magnet is
moved towards it, as is shown in the figure.

..... A
—

5. Tt =mcier ) s 2 2 | 38k o B & = Vv Ry 2 | 39 9 |
ST ATEh! o Y8 97T o ToTT Teh =Asieh foiligu | 1

Write the expression for the drift velocity of charge carriers in a
conductor of length 7’ across which a potential difference ‘V’ is applied.

6. 39 v (viaew) w1 3g@ Hifve e raia, sitta faga o grehia &=
<1 3ufcafa 4, =18 soiee arfaafta nfa st & | 1

Write the condition under which an electron will move undeflected in the
presence of crossed electric and magnetic fields.

7. HAR Hl Tog-u-fog O a9 TEROT fafEE § o (We) fafen | 1
Distinguish between ‘point-to-point” and ‘broadcast’” modes of
communication.

8.  dm-glg % @y foret a1q Kt wfatraehar # gl i =mean wy & A 7 ? 1

How does one explain increase in resistivity of a metal with increase of
temperature ?

9. () Feeh e seww & ¥ T g W, gk & % forg aE - we
frem 1 wfes w9 @ fafaw |
(i) TH JAHR IR (W) % g W Jrach &F o giwmr (AH) & fog
otk faaRa, Afg am=r () i BSam r 8 oK 399 & =R (feR) g
[ 9aTiad 81 & 2 | 39 YN-UT o ShRUT 3cqe &3 13Tl ! eisy | 2
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1) State Biot — Savart law in vector form expressing the magnetic

%
field due to an element d/ carrying current I at a distance T from
the element.

(i1)  Write the expression for the magnitude of the magnetic field at the
centre of a circular loop of radius r carrying a steady current I.
Draw the field lines due to the current loop.

10. (a) faga-gree foret wamht gras @ fopm wohR fie grar 8 2
(b) faga-grere s % foTu Swe yered & g qured fefu | 2

(a) How is an electromagnet different from a permanent magnet ?

(b)  Write two properties of a material which make it suitable for
making electromagnets.

11. T fog AW q 991 —2q Th-ga § ‘d’ g W f&d 2 | AW ‘q° < |uE, T
T fomg 1 srafeafa s Hif, el | e % 39 Frea % %o fawa =
2l | 2

AIAT
wh fee Ry 1 e THEAE RER-SE BB 0@ T R R fya W
fayga oot p foea-89 % auwR 2 | S Hif

) Toga = s gAE | foran e SRl o 3 fgyga smemt i feEm E
&t fesn & fauda &1 S |
Gi) feya 1 o erfufomma (Fufy) fomep fow 3@ w oM arer set-smel
(<Teh) 3tfershan &1 ST | 2
Two point charges q and —2q are kept ‘d’ distance apart. Find the location

of the point relative to charge ‘q’ at which potential due to this system of
charges is zero.

OR
_)
An electric dipole is placed in a uniform electric field E with its dipole
- .
moment p parallel to the field. Find

(1) the work done in turning the dipole till its dipole moment points in
%
the direction opposite to E .

(i1)  the orientation of the dipole for which the torque acting on it
becomes maximum.
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12. U A fge st gfelia @ 8, & fagq-ares 9d (3.0H.U%) () qe
et dieear (V) % " s (W) fofay | @a @ <t € fagd e () %

Yy 3G e dieear (V) O dfEadq o g4 & fau sk o (3Tei)
SST | 39 UT% o 39 4, fort) Ot o 3rafies gfaueg o1 Fuior 8 fomam

GohdT & ?

Distinguish between emf (¢) and terminal voltage (V) of a cell having
internal resistance ‘r’. Draw a plot showing the variation of terminal
voltage (V) vs the current (I) drawn from the cell. Using this plot, how

does one determine the internal resistance of the cell ?

13. (i) AND e & AU TcaHE 9roft den 35eh! deh Jdish S8 |

(i) R@ ¥ <3 U Hasft U-Ed A 991 B T U NAND 7 # fevm
foram man 3 | frta qm-ww w1 {a i

A | |

B —

t=0 1

.

Oj —_—
[ [ —

(1) Write the truth table for an AND gate and draw its logic symbol.

(ii))  The input waveforms A and B, as shown, are fed to a NAND gate.
Find the output waveform.

A I |

B —

t=0 1
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14. gy & fo@E o (Jav) & fofw wn wd (ufoeg) & 2 Suges smwl i
TERICT & SIS foh 5T o o 1 HH TUSAT ST Fehell 2 | 2

Write the conditions for observing a rainbow. Show, by drawing suitable
diagrams, how one understands the formation of a rainbow.

15. @ § T A LCR IRUY ST 71 8 S 220 V 3 Teh IHadl TR o @id
TSI dAM L=80mH,C=50 yFAM R=60Q7%7 |

Tyt i
() ®ah T8 g e ufey § oA
(i)  RHY 1 TUET O (Q) | 2

The figure shows a series LCR circuit connected to a variable frequency
220 V source with L = 80 mH, C = 50 uF and R = 60 Q.

Determine
(1) the source frequency which derives the circuit in resonance;

(i)  the quality factor (Q) of the circuit.

16. U S 2-5 x 108 m/s il R =mer @ e <t uichm o @1 ? | 39
oG ¢ Sl qTeed 1 7 [T HIT | 2
An electron is revolving around the nucleus with a constant speed of
2.5 x 108 m/s. Find the de Broglie wavelength associated with it.
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17. Th T S; =l BSA1 vy 8 31N 360 Th 42 6w Q Wieg & | e Th 374
Hehegl A S ol BT 1, (v, > 1) B, @ 2Q 37rerw uReig 8, @1 S, qo1 S, @
ToRA ATt forgq, welerd <l STYUTG S0 T | 9fg S, o fich wom 4 a1g
TH W, K WA ol qead 9 fedn S, ar S, e W IS aret g,
YT | T giEde g ? 2

A sphere S; of radius r; encloses a net charge Q. If there is another
concentric sphere Sg of radius r, (r, > r;) enclosing charge 2Q, find the
ratio of the electric flux through S; and Sy. How will the electric flux
through sphere S; change if a medium of dielectric constant K is
introduced in the space inside Sy in place of air ?

18. (i) THM-fIgd I9E § WY UG <t ST i gt ST |
(i) < T 3Tg, fohrg Pra-fim demrsti 1; @eM Iy (I; > Ig) & Yehm
99 & fofu, UAg fava & wad & &9 § YhmI-fog[q 9 & uitEda @i
TR % fTT Tk U (3ATeRd) SIS | 2

) Define the term ‘threshold frequency’ as used in photoelectric
effect.

(ii))  Plot a graph showing the variation of photoelectric current as a
function of anode potential for two light beams having the same
frequency but different intensities I and Iy (I7 > Io).
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19. () Tordlt Tifiyes bt goamm afq’ ue <t gt dfST | 9t sie9 o 9
T GEY 7§ ?

(i) Treifera srfufsean @& QM wma hifs
H+°H__ ~JH+ H
fem mn 8, m CH) = 2014102 u
m (CH) = 3-016049 u
m ({H) = 1-00783 u

1u =931-5 MeV/c? 3

(1) Define the term ‘mass defect’ of a nucleus. How is it related with
its binding energy ?

(i)  Determine the Q-value of the following reaction :
H+°H___~JH+ H
Given m (JH) =2-014102 u
m (iH) =3-:016049 u
m ((H) = 1-00783 u

1u = 931-5 MeV/c?

20. IS I i @ AiaEA W 9gd e GHI deh STdieTd hidl @l | i
Ut B W, 3Heh! FfET A 3 3uH T § fF I I gy I ardteny
FHET &, qAS AR T BT AT 3T 8T |
(a) T THI I WEEA BIF ol ITINT HiAT FTiHehRp FT U SI1dm 2 2
(b) 39 6 S 1 qAT8 Tob AT T TGIH Ll § ?

(¢) 10 kHz 3Tgfd o T G foa (Hehd) 1 AL, 1 MHz g
$ ek TN HT Aged & forw fmam S ;| 3o ud-Se @
HIT | 3
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Arnab was talking on his mobile to his friend for a long time. After his
conversation was over, his sister Anita advised him that if his
conversation was of such a long duration, it would be better to talk
through a land line.

Answer the following questions :

(a) Why is it considered harmful to use a mobile phone for a long
duration ?

(b) Which values are reflected in the advice of his sister Anita ?

(c) A message signal of frequency 10 kHz is superposed to modulate a
carrier wave of frequency 1 MHz. Determine the sidebands
produced.

21. () Ho1 orgwen (fraw oot ofawen) H, Th BEgN WHIY, Ush HidH
I HdT 2 98 98 n — 4 TR ao IAfSId 81 ST 8 | B hl
T 1A T |
(i)  TTSGISH TTHTY] H Seiaeiq <hl T=iad hefl hl 551 5.3 x 1071 m 7 |
n = 4 % H 35k Br=am ma hifse | 3

1) A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n — 4 level. Determine the wavelength of the
photon.

(ii)) The radius of innermost electron orbit of a hydrogen atom is
5-3 x 10711 m. Determine its radius in n = 4 orbit.

22. (a) 2Riss forelt dftTforent & form SRR fim gran 2 2
(b) UfFRR % ufmefa fram & 3w g, foedt e & oet grachia &
1 T ITH HITY |

(c) &gy foh T HATGY SRIgS H, (i) TS o Hiaw a1 (i) INI3S * oMy,
gl &7 | Torell forg W, IFeehi &9 I B 7 | 3

AT

Tfireh 1 afGh HA T SoF W Frh I (W) % oI, 3T i
A (1) % 98 A, T ik ogerE B | e 1 qeehe s
feam, 3T vl Tam & qHeg F= 8 ? 3

55/3 10

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



(a) How is a toroid different from a solenoid ?

(b)  Use Ampere’s circuital law to obtain the magnetic field inside a
toroid.

(c) Show that in an ideal toroid, the magnetic field (i) inside the toroid
and (ii) outside the toroid at any point in the open space is zero.

OR

Derive an expression for the magnetic moment ( H) ) of an electg)n

revolving around the nucleus in terms of its angular momentum (/ ).

What is the direction of the magnetic moment of the electron with respect

to its angular momentum ?

23. (a) I, <figar s Agfad T &1 izl Py al Py § gieRt WAl 8, 3R

39 YR Py ol UTid-31&1 P; sl qTRG-31&7 & 6° IV SHKIT 8 | 38 I
(0) % 3 feift @ 180° ah uf@fia 8 &, Py & UIGTHA JehT™T <hl diira
T qfad ol a3 & ol s % (ST sH1ET |

(b) Py 3R P, & ofl9 U UH FGU Ueiliss Py 36 YR W1 I1aT § foh Py &
uTid-318 Py § B IV 41T B | I Py, Py AT Py & 9TOTHa ()
ehTST ShI THeraTd shAST: I, I, AT Ig B, A hI0T 6 3R P o 3° HH ol
T <hifore fomes fofe 1; = I = I 3

(a)  Unpolarised light of intensity I, passes through two polaroids Py

and Py such that pass axis of Py makes an angle 6 with the pass
axis of P;. Plot a graph showing the variation of intensity of light
transmitted through Py as the angle 0 varies from zero to 180°.

(b) A third polaroid Pg is placed between P; and P9y with pass axis of
P35 making an angle § with that of P;. If I, Iy and I3 represent the
intensities of light transmitted by Py, Py and Pg3, determine the
values of angle 0 and 3 for which I; =1y = I3.

24. (a) T HAHAg Uhavl @idi ¥ fHifud qun & fawamodi s 9 g
Torefua fomam ST 2 -

y; =acos ot adl
Yo = a cos (ot + ¢),

STEf ¢ &1 e o s e 7 | sy foh 39 U % TSR %
proT ferelt fomg o aftorrell <ffsret =61 @M BT, 1 = 4 1, cos? ¢/2, W8T
I, = a2

(b) 99 9] g1 foamfl safaetor o faw wid gmg hifs | 3
55/3 11 P.T.O.
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(a) Two monochromatic waves emanating from two coherent sources
have the displacements represented by

y, =acos ot and

Yo = a cos (ot + ¢),

where ¢ is the phase difference between the two displacements.
Show that the resultant intensity at a point due to their

superposition is given by I = 4 I, cos? ¢/2, where I, = a2.

(b) Hence obtain the conditions for constructive and destructive
interference.

25. (a) foel dc. €0 % BRI ¥ I © Gurfd ¥ Avfisen & wh Tfiet e
T} | WM R ST R TEd e § afvrek fdig = g R 2
Tt & quf &9 § S7afea & S W fagy @ g 2

(b) ToeaTom 9@ € "eg ug i AfEfed i gU, UFRR o gt fm
ATT=Ahd €9 i hd TH foRaT SITar § ? 3

(a) A capacitor is connected in series to an ammeter across a d.c.
source. Why does the ammeter show a momentary deflection
during the charging of the capacitor ? What would be the deflection
when it is fully charged ?

(b)  How is the generalized form of Ampere’s circuital law obtained to
include the term due to displacement current ?

26. (a) fTavyaumfi (wefRrmfier) fea fagra w smufia B, sgw $ifsw | 3o,
(i) S TR I, (i) THTHH FTIEI-HIC SThA (HIETS) o R 1 qdl
(i) TTafires Bl @ 31 fogpq-ates 9t (3.00.U%) & AHH (TTH)
A 1, 39 FAT foman S & 2
(b) fawemmdt (WRfRER) & fhelt W O, Afg AR & STIRA-HR H
&R T R & g R ol 3TR THEAE &9 § Feal ST, @ a- % T
R 9 39 o § glig % w19, fava Jaumn & qiEdd @ g o o
Teh UTH 18U | 3
(a)  State the underlying principle of a potentiometer. Why is it
necessary to (i) use a long wire, (ii) have uniform area of

cross-section of the wire and (iii) use a driving cell whose emf is
taken to be greater than the emfs of the primary cells ?

(b) In a potentiometer experiment, if the area of the cross-section of
the wire increases uniformly from one end to the other, draw a
graph showing how potential gradient would vary as the length of
the wire increases from one end.

55/3 12
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27. 3@ H T MY AR T 9918 BYsS ABC % @ 2w B’ q&1 ‘C° W HAW:
Tl AW +6q AU —8q W@ T & | 30 s &l o1 ‘@’ 8 | 391 & A& *
SR 3 A T uftomr faegq-am & (@) afmror (wm) a9 (i) foen & foe sees

ITH HIWT | 3
A

+6q - 8q
B a C
Two point charges + 6q and — 8q are placed at the vertices ‘B’ and ‘C’ of

an equilateral triangle ABC of side ‘a’ as given in the figure. Obtain the
expression for (i) the magnitude and (ii) the direction of the resultant
electric field at the vertex A due to these two charges.

A

+ 6q —8q
B a C
28. (a) U fog o%q ! FhHl WA oiF & HTHH @1 T 8, (G¥ %1 a1g
@HWn:nz/nl)ﬁH%aTﬁaﬁawﬁWﬁ@ﬁRl
AT Ry & | 9 hl Yo a1 TR Tgefa Ioe OX 3T9ade o SR Jehrst hi
foRutl =1 Wl gerid g a€q sl sk adioreh Sidfers STH hIfT |
389 Torelt Taal @i @ e ‘Tie-He g I i |
(b) T IATA E o QT s3I <hl Fshal BT 39E H SO § | A h
qg1el 1 AT 1-55 § | F <l BIHE g 20 cm BH % foT @@ %

ge31 < Fehal BT 1 #H 1d hIT | 5
arerat
55/3 13 P.T.O.
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(a) Torel SToadl qiaiss g, g feoa forell areg =1 wfdfers &1 g91iH
T weh ATHTfoRd fohtor st ATy |
Ild 39 el g Il fdfera 3= RS9 8, A1 IHel HEEH
FHAT % AU Ueh =Ioreh scud HIfTT |

(b)  Torel STderd giaeish < QI <l shl BihE gRAT 1 AMHA 105 cm 2 |
T ¥ ! BlRd gl gEL OF | 20 T 7 | Al Iaf=m ufdfers s W
AT &, T GLERIeh o HRUT ol IEHA H1d HINT | 5

(a) A point object is placed in front of a double convex lens
(of refractive index n = n,/n, with respect to air) with its spherical
faces of radii of curvature Ry and Ry. Show the path of rays due to
refraction at first and subsequently at the second surface to obtain
the formation of the real image of the object.

Hence obtain the lens-maker’s formula for a thin lens.

(b) A double convex lens having both faces of the same radius of
curvature has refractive index 1-55. Find out the radius of
curvature of the lens required to get the focal length of 20 cm.

OR
(a) Draw a labelled ray diagram showing the image formation of a
distant object by a refracting telescope.
Deduce the expression for its magnifying power when the final
image is formed at infinity.

(b)  The sum of focal lengths of the two lenses of a refracting telescope
is 105 cm. The focal length of one lens is 20 times that of the other.
Determine the total magnification of the telescope when the final
image is formed at infinity.

29. (a) ToH pn TfU SEE & V - 1 ficeon = Fwed 1 & foau 9imy
YT TIEY, Ife SIS (1) Wi S| ¥ & o (i) yveefs
sFE A 8 | 59 d4 Wy Hiu f el s & wed (fftea)
ATTARTOT 8 ITH fohu STa 8 37 37 Afyereron =i a3y |

(b)  WeRTrreh Hehal (Rmat) o Tq=a (fedawm) % U W, Bl S™IS

HTATIRT Rl Teh TTAIIH TNUY ARG g TS iU | 5

AT
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(a) TH n-p-n R & fou afmy ama sy, Sad Scasie-anyr afy
Iwfelyeh S=™ T & qT HUTEH-3NLR Ty yvaieises s&| 7 | §ey
T eoiq hifse fop gifieet § srmaw el 1 Tl @, Scasts g (Ig),
IMYR U/ (Ig) AU TUEh 9/ (Ig) Hd &t & | 399 Gay,
Iy, = I + I 1 gcaa HIT |

(b) U URUY M@ g Tose hifore fop aifvieet, yads 6 vifa Fa +rf
T B | 5

(a)  Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in (i) forward and (ii) reverse bias. Briefly
explain how the typical V — I characteristics of a diode are obtained
and draw these characteristics.

(b)  With the help of necessary circuit diagram explain the working of a
photo diode used for detecting optical signals.

OR

(a)  Draw the circuit diagram of an n-p-n transistor with emitter-base
junction forward biased and collector-base junction reverse biased.
Describe briefly how the motion of charge carriers in the transistor
constitutes the emitter current (Ig), the base current (Ig) and the

collector current (I¢). Hence deduce the relation Ig = Ig + I.

(b)  Explain with the help of circuit diagram how a transistor works as
an amplifier.

30. (a) forelt g ® it wd fodiae Fefert S e i =Tawn =t th
HANE ¥ 3T I & HEe Th-GL o S AU T8 7 |

(b) TEHET h HRfE & fagra &1 3g@ e R fgds Feoft §
JieedT 1 TTATHh HSall H dleedl o A1 T & fIL Th ST ITH

T -
(i)  Tgcfloes Feclt qen wafies Hect § HBi hl §&A1 > qgi |
(i)  wnafhes qen fgdee Heferl o faga g S 9gi ¥ |
(c) ST Trae i Feud (UTH) HH & oI T3 g Iieheu 1 &1 3g@

HIT |
(d) arfee TEBIT T Sl &9 % g ql HRUT [ARGT | 5
srorat
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oTq sl Th B I TS [ 3 3TN 3Teh! Ul R 3 | SHehT Ueh {80 o1q & U

TR By (fr) & % w Afer () 2, ot qow oy 61 afitfa w fesr

WwAT R | Bg h B 7 2 | 39 © @ v R T IAR A 7 | B A FOH

318, B o g ° IRl & 3N g o AHAA & Aead 8 | Th TR, THATH

Jraehid & B, waa faemm 7, faeht foon o i o 31 & aur 7 |

(a) B8 U ING fagq-ares 9a (3.00.T%) a1 fagq g & fou s ==
Id HIT |

(b) g ¥ Ifa foga g qen Iufedq grah &9 % HROT, T W FE A
S o 9T (W) d feen & fore ues st 9" i |

() 3H¥ BT ®l AN & ¢ v itk % 7T weh orh TrH Hifg | 5

(a) Draw a schematic arrangement for winding of primary and
secondary coil in a transformer when the two coils are wound on
top of each other.

(b)  State the underlying principle of a transformer and obtain the
expression for the ratio of secondary to primary voltage in terms of
the
1) number of secondary and primary windings and

(ii)  primary and secondary currents.

(c) Write the main assumption involved in deriving the above
relations.

(d) Write any two reasons due to which energy losses may occur in
actual transformers.

OR

A metallic rod of length [ and resistance R is rotated with a frequency v,
with one end hinged at the centre and the other end at the circumference
of a circular metallic ring of radius /, about an axis passing through the
centre and perpendicular to the plane of the ring. A constant and uniform
magnetic field B parallel to the axis is present everywhere.

(a)  Derive the expression for the induced emf and the current in the
rod.

(b)  Due to the presence of the current in the rod and of the magnetic
field, find the expression for the magnitude and direction of the
force acting on this rod.

(c) Hence obtain the expression for the power required to rotate the
rod.

55/3 16
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MARKING SCHEME
SET 55/3 (Compartment)

Q.No.

Expected Answer/Value Points

Marks

Tot
Mal

Line B
Since slope (g/V) of B is lesser than that of A.

Yo
Yo

Demodulation is the process of retrieval of information from the carrier wave at the
receiver end.

Concave mirror
of radius R

Incident
planewave

-,

Spherical wavelront
of radius R/2

A has positive polarity

v _eVT
d mt

E .
v == where v is speed of electron

Alternatively:
[Fe| =[Fs|

In point to point communication, communication takes place over a single link
between a transmitter and a receiver.

In the broadcast mode, there are a large number of receivers corresponding to a
single transmitter.

Yo

Yo

With increase in temperature, the relaxation time ( average time between successive
collisions) decreases and hence resistivity increases.

Alternatively:
Resistivity p (=

m - - - -
) increases as T decreases with increase in temperature.

nezt

(1) Statement of Biot Savart’s law 1
(i) Expression for magnetic field Yo
(ili) ~ Showing field lines Yo

(i) According to Biot Savart’s law, the magnetic field due to a current element
Wcarrying current | at a point with position P vector 7 is given by
dF =421 [T ]

41T Tk
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Yo

.. ol
@iy B= ZT

Field lines
1 "IV
( <D ) )

s ST et
10.
(a) Difference between a permanent magnet and an electromagnet Yo+
(b) Any two properties of material Yo + 1o
a) An electromagnet consists of a core made of a ferromagnetic material placed Yo

inside a solenoid. It behaves like a strong magnet when current flows through
the solenoid and effectively loses its magnetism when the current is switched
off.

(i) A permanent magnet is also made up of a ferromagnetic material but it Yo
retains its magnetism at room temperature for a long time after being
magnetized once.

b)

(i) High permeability

(i) Low retentivity

(iii)Low coercivity Yot Yo

(Any two)
[Note: Give % mark if the student just writes ‘soft iron’ is a suitable material for
making electromagnets.]
11.
Formula Yo
Substitution and simplification 1
Result Yo
P
L |' ® 1
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a
required point is at a distance 3 from charge q

Alternatively:
P
R —— -~
d+x
1 q _ 1 2q
4TEy X - 4mte, d+x

2x=x+dor x=d
At distance d towards left of charge q
OR

(i) Work Done
(i) Orientation

(i) We have W = f;: 1d6

n W = f: pEsinfdo
= pE[—cos0]%
=-2pE
(ii) ~ T = PE sinf for 6 = ZE, T is maximum
Alternatively:

90° | *9

E

| v

Yo

Yo

Yo

Yo

Yo
Yo

Yo

Yo

12.
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One difference between ¢ and V
VI Graph

Determination of ‘r’ and &

Y2
Y2

Difference between emf(e) and terminal voltage (v)

emf

terminal voltage

1) Itis the potential difference

1) Itis the potential difference

hohamaan hain tarminale nf tha ralle hahaoan hain tarminale whan
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(Any one) or any other relevant difference

\4

I
Negative of slope gives internal resistance.

Yo

13.

Q) AND gate Truth Table
Logic symbol
(i) Output waveform

Yo
Yo

Q) For the AND gate:

Truth Table Logic Symbol

el Bl [= N =]
= =N LN =]
=l B=N I=1 k=]

B

(i)  Output Waveform:

I B
I I

t=0 1 2 3 4 5

N mmmmmm e

Yo +Y2

14.
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(@) Conditions

(b) Formation of rainbow
Diagram
Explanation

Yo+ Y2

Yo
Yo

The condition for observing a rainbow are :
i.  The sun comes out after a rainfall.

ii.  The observer stands with the sun towards his/her back. (any one) Yo

Yo
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Yo

Obzerver

Formation of a rainbow:

=> The rays of light reach the observer through a refraction, followed by a
reflection, followed by a refraction.

=> Figure shows red light, from drop 1 and violet light from drop 2,
reaching the observers eye.

Yo

5. Q) Source frequency — Formula Yo

Calculation and Result Ya
(i)  Quality Factor —Formula Yo
-Calculation and Result Ya

s~ 1 =500rad/s &

" V80 x 103 x50 x 10-6

1 500
or vy = =——Hz~80Hz Ya

2nvVLC 21

(i)
_wol 500%80x107%

R 60

Yo+ Yo

16.
De Broglie wavelength Ya

Calculation and Result 1%

h
A=— n

 mv
B 6.63 x 10734 663
T 91x1031%x25x108 9.1x25

X 10712 m 1

=29x10"?m=29pm 1

17.
Flux through S; Ya

Flux through S, Ya
Ratio Y
Flux throuah S: with dielectric median Y

Flux throuah S, , @, = 2 Y5
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18.

(i)
(i)

Definition of threshold frequency 1
Plotting of graph 1

(i)

(ii)

Stopping potential

The threshold frequency for a given photosensitive surface is the
minimum value of frequency of incident light that can cause
photoemission from it.

The required plot is as shown here:

Photocurrent——»

_‘/'() 0

«— Retarding potential Collector plate —»

potential

19.

(i)
(i)

Definition of Mass Defect 1
Relation of mass effect and binding energy Yo
Total mass of Reactants and Products Ya
Mass defect Ya
Q value Ya

(i)

(i)

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

The mass defect of a nucleus equals the difference between the total
mass of its constituents and the mass of the nucleus itself.
(Also accept Am = [Zm,, + (A — Z)m,,| — M)
Binding energy = (Mass defect) x c?
Total Mass of Products = 2 x 2.0141024

= 4.0282048 u
Total mass of reactants = ( 1.00783 + 3.0160449) u

= 4.023879 u
~ Mass Defect = (—0.004325 u)
& Q value = — 04325 X 931.5 MeV

=0.004325

~ —4.03 MeV

Ya
Yo

Yo




20.

(a) Reason 1
(b) Any two values Yo +Y2
(c) Determination of sideband frequencies Yo+ Y5
(a) The ultra high frequency em radiations, continuously emitted by a mobile 1
phone, may harm the system of the human body.
(b) Sister Anita shows
0] Concern about her brother Ya
(i) Awareness about the likely effects of em radiations on human body Yo
(i)  Sense of responsibility (any two)
(c) The side bands are
(Ve + vip)and (Ve — vpy) Yo
or (1000 + 10)kHz and (1000 — 10)kHz
1010 kHz and 990 kHz Ya
21.
(1) Finding wavelength of photon 2
(i) Finding radius in n=4 orbit 1
(1) Energy of the ground state= —13.6 eV
Energy of n =4 excited state = _12'6 eV 2
—13.6
=~ Energy of the photon absorbed = (T + 13.6) eV
15
= 16 x13.6 eV =12.75eV Ya
=1.275x 1.6 x 10719
hc
7 =12.75x 1.6 x 1071° Ya
6.63 x 1073% x 3 x 108 1
= m )
12.75 x 1.6 x 1071
_ 1989
720,400 m
=0.97 X 1077m = 9704 or 97nm v,
(i)  Radius of n=4 orbit = (4)2 x5.3x 1071 m 1,
=8.484 v,
22. X ) :
(a) Difference between a solenoid and a toroid 1
(b) Derivation of the relation B=pnl 1
(c) Magnetic field (i) inside and (ii) outside Yo+
(a) A toroid can be viewed as a solenoid which has been bent into a circular shape 1
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(b)

Yo

For the magnetic field at a point S inside a toroid we have

B(2mr)= u,NI
B =u, % = u.nl (n=no. of turns per unit length of solenoid)

2r_

Yo

(c) For the loop 1, Ampere’s circuital law gives
B.2nr; = ue(0) i.e. By =0 1y

Thus the magnetic field , in the open space inside the toroid is zero.

Also at point Q, we have B;(21tr3) = po(Ienciosed)

But from the sectional cut, we see that the current coming out of the plane of
the paper, is cancelled exactly by the current going into it.

Hence Ienclosed:O

~ B;=0 Y%
OR
Derivation of the expression for magnetic moment 2%
Direction of magnetic moment Ya
We have u = iA 1
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The direction of /i is opposite to that of [ because of the negative charge of the
electron.

Yo
Yo

Yo

23.

(a) Graph showing variation of intensity with 6 1
(b) Determination of values of 6 and 8 1+1

(a) The required graph would have the form shown as:

I
— —
2

N o™

=1

Using I, = I, cos?6
(b) I;= Light transmitted by P,
I;= Light transmitted by P; = I, cos?p
I,= Light transmitted by P, = I5 cos?(8 — )
Alternatively , (Award mark to student who indicates correct value of
1, I, and I3 by making a diagram)

~ =13
I, cos?fB.cos?(8 — B) = I,cos?p
0=p
Also I, =1,
I, 1, cos?B.cos?(0 — B)

or cos?6=1

~8=00m
Therefore B =0°0or

Yo

Yo

Yo
Yo

24,
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(a) Derivation of the result I = 4I,cos? ¢ 2

2
(b) Conditions for
constructive and Y
destructive interference Y




= a cos wt + a cos(wt + ¢)
= acoswt (1 + cos¢) — asinwtsin ¢
Put Rcos8 = a (1 + cos ¢)
Rsinf = asin ¢
~ R?*= a?(1+ cos?¢p + 2cosp) + a’sin?¢p
= 2a? (1 + cos ¢) = 4a’*cos? %

~1 = R? =4a?cos? ¢ =4 Iocos29
2 2
For constructive interference ,
cos%= 1 or §=nn or ¢ = 2nm

For destructive interference ,

cos£= 0 or 9—(2n+1)%0r<}5=(2n+1)n

Yo

Yo

Yo

Yo

Yo

Yo

25.
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2 2
(a) Reason for momentary deflection Yo
Deflection after the capacitor gets fully charged Yo
(b) Explanation for modification in Ampere’s circuital law 2

(@) The momentary deflection is due to the transient current flowing through
the circuit when the capacitor is getting charged.
The deflection would be zero when the capacitor gets fully charged.

(b) We consider the charging of a capacitor when it is being charged by
connecting it to a dc source.

I.‘l

i(f) _._|I; Y S
\

11

i)

T

In Ampere’s circuital law, namely

B (2nr) = i
We have i as non zero for surface (a) but zero for surface (c)
LlAnnAan thava in A aantradiatian in tha vialiia AF D AalanilatAad AnAa vniAavivaiA havia A

Yo

Yo




and Ampere’s circuital law was put in its generalized form namely

dg

2 o = Hole Ho€o——

This form gives consistent results for values of B irrespective of which surface
IS used to calculate it.

Yo

26.
(@) Principle of potentiometer Yo
Reason for Part (i), (ii) and (iii) Yo+t
(b) Graph 1
a) Principle of potentiometer:
The potential drop across the length of a steady current carrying wire of uniform Yo
cross section is proportional to the length of the wire.
i.  We use a long wire to have a lower value of potential gradient (i.e. a
lower ‘least count’ or greater sensitivity of the potentiometer Yo
ii.  The area of cross section has to be uniform to get a ‘uniform wire’ as
per the principle of the potentiometer Yo
/ to ensure a constant value of resistance per unit length of the wire.
iii.  The emf of the driving cell has to be greater than the emf of the primary Yo
cells as otherwise no balance point would be obtained.
b) Potential gradient K :%
= the required graph is as shown
K 1
{f —
27. ) : :
(i) Magnitude of resultant field 2
(i) Direction of Resultant field 1
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(i) Magnitude




1 6q 1 q

|Eqg| = e 2 6F where E = yr
By = —— 21 _ gp
AT 4mey a?

E.. = j (6E)? + (8E)? + 2 (6F) x (8E) x (— %)

Yo

Yo

Yo

1 V52
=EV52 = 1
Amte, a?
(i) Direction
Eupsin120°
tan o< = A8 5 Yo
Ejc + E4pcos 120
6E X ‘/5/2
8E + 6F (- %)
6V3 5
x=tan | —
an ( . )
28. A
a) Ray diagram 1
Derivation of lens maker’s formula 2%
b) Calculation of radius of curvature 1%

Yo
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N AN,
—~
ﬂ;,ﬂ-’f i "h—xmx
— H T —
_.-o-"'"'f - i = -\-\-\--""‘-m_
o L B_ 4 D U »!

C

The first refracting surface ABC forms the image I, of the object O. The image

[ acts as a virtual object for the second refracting surface ADC which forms the
real image | as shown in the diagram

For refraction at ABC
L L e (i)

vy u R4

For refraction at ADC

ng Ny _Ny-Mmp; -

v u B Rqy (")
Adding equation (i) and equation (ii)
ng n

> u (n, — n1)(R_1_ R_z)

1 1_<n2 1)(1 1)
v ou \my R, R,

Weknow Ifu =o0,v = f

1 1 1

v u f

1 a1

7= n =D~ 1)

®) 2= w-D(-7)
i—(155—1)(1—i)
20 '2 R -R

R=055X%x2x%x20=22cm

OR

ucnrene €9

Yo

Yo

Yo

Yo

Yo

Yo
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(@) Labelled ray diagram 1Y%
Derivation of expression for magnifying power 1%
(b) Determination of total magnification 2

Objective | Ja >
o

[Note : deduct ¥ mark if not Iabélled]
Derivation
Magnifying Power
M:ﬂ >~ E
tanx [

Final image is formed at infinity when the image A’B’ is formed by the
objective lens at the force of the eye piece

1%

Yo

h  fo
mEEXh 7
_h
=7 1,
b) Given
fot+ fe=105 ,fo =201,
20 f, + f, = 105 Yo
105
fe = > = 5cm 1,
fo =20 x5=100cm &
o fo _ 100
& Magnificationm = — = —= 20 1
fo 5
29. . .
(@) Circuit arrangement of p-n function in

Q) Forward biasing Yo

(i) Reverse biasing Yo

VI characteristics 1

Explanation Ya

(b) Circuit diagram Yo

Explanation 2
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(@)

@Vn] tmeter(V)

™~

LA
P n

(mA)

afn

Forward biasing

.“f/‘_\ Voltmeter([V)

Ny

(rA)

N

Reverse biasing
and 1 is plotted.

F

100 —
80 —
60 —
40 —

20 —
l'lll]l[] BIG EiD 4ICI 2?

Milliammeter

Swilch

\)‘D

Microamr netclL

| Switch

The VI characteristics are obtained by connecting the battery, to the diode, through
a potentiometer (or rheostat). The applied voltage to the diode is changed. The 1
values of current, for different values of voltage, are noted and a graph between V

The V-1 characteristics ,of a diode, have the form shown here.

I (mA)

k

.
0204060810 "YW

v |

10 —
20 —

30 —
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fo -

@ ’

‘
|

p-side n-side

1 ANAA

The photodiode is illuminated by optical signal, whose photon energy is greater
than the energy gap of the semicoinductor used.

The electric field, at the junction, seperates the electrons and holes and thus gives
rise to an emf.

When an external load is connected, a (photo) current flows through it. The
magnitude of this current is proportional to the intensity of light incident on the

Yo

Yo

Yo

photodiode.
OR
(@) Circuit diagram 1
Description of current formation 1
Deductionof I, = I, + I, Ya
(b) Circuit diagram 1
Working 1%

a) The circuit diagram is shown here
I

T

I
Bl —
o= . &)
nA E Ve~ = Ve
) £ w 1

VBB VBE

The emitter-base junction, being forward biased, the majority charge
carriers (electrons), from the emitter, flow into the base region constituting
the emitter current(/)

The base region, being very thin, only a (very) small fraction , of these
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It is clear, therefore, that
Ig =l + Iy

b) The circuit diagram, of a transistor, working as an amplifier, in its CE mode,
is shown here.

Yo

‘;C | ]
A}?\B# B /c R, 1
VvV A
I (9‘%
B E v
cC
~ Ve
L N
If a small sinusoidal voltage is superimposed on the dc base bias by connecting the
. . - . . 1%
source of this signal in series with Vg supply. Then the base current will have
sinusoidal variations superposed on the values Iz. As a consequence the collector
current also will have sinusoidal variation superimposed on the value of I,
producing in turn corresponding change in the output voltage V.
30.
(@) Schematic arrangement 1
(b) Principle of a transformer Yo
Obtaining expression
. 1’4 Ny
i == — 1
(i) = W,
ii h_ Lk
(i) i 1
(c) Assumptions (any one) Yo
(d) Two reasons for energy losses Yo+
a)
s @
5 c?? §
E 5“—") a 1
3 < D 5
& >
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b) Principle of a transformer: when alternating current flows through the primary
coil, an emf is induced in the neighbouring (secondary) coil

(i) Let % be the tare of charge of flux through each turn of the primary

and the secondary coil
€1 _ ar d¢ / N1 d¢_N1

Yo




(i) But for an ideal transformer V11, =V, 1, &

Vi_ Ip
non T (2)
Ya
From equation (1) and (2
BoN_ L
V, Ny I Y

¢) Main assumptions
(i) The primary resistance and current are small
(ii) The flux linked with the primary and secondary coils is same / there
IS no leakage of flux from the core.
(iii)Secondary current is small Yo
(Any one)

d) Reason due to which energy loses may occur

Flux leakage/resistance of the coils / eddy currents / Hysteresis (Any two) Yo +15
OR
a) Derivation of the expressions for 2%
i.  Induced emf
ii.  Induced current
b) Expression for magnitude of force and its direction 1Y%,
c) Expression for power 1

a) Inone revolution
Change of area , dA = m£2
= change of magnetic flux

d¢ = B. dA = BdAcos0° Yo
= B n{? Vo
Period of revolution T
(i) Induced emf e = Bn#?/T = Brué?v 1
Ny _ & TmvB#?
(ii) Induced current in the rod, | = 2 R Yo
[Note: Award 2 marks if the student derives the above relation using other
method.]
b) Force acting on the rod, F = I¥B

Yo

TvB2¢3
Y%

R
The external force required to rotate the rod opposes the Lorentz force acting on the
rod / external force acts in the direction opposite to the Lorentz force
c) Power required to rotate the rod

P=FJ 1,
_ TvB2¢3v
= 1,

Yo
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