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

c=3x10%m/s

h=6-63x 10734 Js

e=16x10"C

U, =41 x 1077 T mA™!
1

4re
(o]

=9x10° N m?2(C?2

m, = 9-1x 1073 kg
1.  AM-glg % Ty FoRet o1g i TRiieshar § gig ol Samedn sy i I @ ? 1

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

2. 39 G (Uidey) w1 3g@ i formaes 3tmaia, siftda faga ot gradhm &=
<1 3ufcafa 4, 18 soiee arfaafa nfa st & | 1

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

3. TR & yERY (shewre) fafy 1 uew e dfe | 1
Give one example of broadcast mode of communication.

4. Tl 39 <@ W U THaa T AAfAd Bl B | $HE i e 6 STeRR 6
guITsy | 1

Draw the shape of the wavefront coming out of a convex lens when a
plane wave is incident on it.

5. fon gom o (smoN@), & W@ C; 9 Cy % for, fawarm v % @i
AW ‘g’ o IRE I AT 2 | G T | afgemadl o e g (1)
9 (SR &/, Toheg Cyy H TfgehlaTt &1 &%a Cq i gaqT | 31feh 8 | 7% o

HH-H @1 (AT B) C; o A 7 ? 394 IM o 0L SR fAfEw | 1
A
1 B
= >
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The given graph shows variation of charge ‘q’ versus potential difference
‘V’ for two capacitors Cq and Cy. Both the capacitors have same plate

separation but plate area of Cg is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A

\%

6. T oo i a=E £ 2 1396 @ o & 9 Vv Riyar-w 2 | 3@ I °
ST ATEeh! o 3TYATE A7 o {OY Teh osieh fRay | 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.

7. I UH graeh I ARG T T T IHER, FUMA il AR o I, q@ =l
(dafgepT) A i gaar a1 grft ? 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
S N[ - 3
— >
8. IR UEAT H WigaH HAhsh Ug i TR hIT | 1
Define the term ‘modulation index’ in communication system.
55/2 4

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



9. TH W S; h B r, B o TEd s e emaw Q theg R 1 ARk = et
Hehegl A S ol BT 1, (v, > 1) B, @ 2Q 37rarw uieig 8, @1 S, qo1 S, @
TR ATt forgd, weled <l STUTG 10 hIT | 9l S, o fich woam 4 a1g
TH W, K Wegdrsh aTel qed o fedn S, a S, e | IS ared g,
FAGE T 1 g 2T 2 2

A sphere S; of radius r; encloses a net charge Q. If there is another
concentric sphere Sy of radius r, (r, > r;) enclosing charge 2Q, find the
ratio of the electric flux through S; and Sg. 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 ?

10. 3 fomg oTe q 9 —2q THGH ¥ ‘4’ gl W 8@ § | 3w ‘g % e, Th
wE farg 1 srafeafa s AT, S8 @ A 560 Mo o o fava 3=
=5l 2

YT

55/2 5 P.T.O.

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



wh e feye W) R UHEAE fEd-Sm B8 0@ T R R fRyd W
foya omept p frga-8m % s 2 | 3 Hifo
() Togd @ va g § fe e v foed sE% foga e R B
&1 fesn & foudia & s |
(i) Tgga =1 98 sAfufo=ma (feufd) feeh Tl 38 W & aTar aa-S1rel
(3Teh) 3tfershan & 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 5) parallel to the field. Find

) 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.

11. (a) Torpa-greeh forelt Tomf graes @ form yohr i g @ 2
(b) Torerq-grares s & foiw Iwh uered & < Tured fefe | 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.

12. U SAHH 24 x 108 m/s 1 R =mer @ s <t uighm o @1 ? | e
Herg ¢ Siteh qesd 1 a9 T HifT | 2
An electron is revolving around the nucleus with a constant speed of
2-4 x 108 m/s. Find the de Broglie wavelength associated with it.

13. T ¥d g1 =i Uil ¢’ g, % fagq-aes 9 (3.TH.TH) (¢)
S dieear (V) o o9 o (¥g) foifgu | @ @ it 718 forqq am1 (1) &
1Y 3Wehl A dieedt (V) H diEdd @l ¥4 & fou & % (31e@)
SIS | 39 UTH o WA A, fhelt Bt o srrafies gfate w1 fHefor & foman s
T B ? 2

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 ?
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14. () Feelt Toward seuin & @ g W, gk 8 % forg e — e
frem =1 wfew &9 ° fafey |
(i) T IR U (TU) % hrg W FEhT &9 & R (AM) & e
otk TR, Afg amer () i BSw r 8 oK 399 & =R (feR) g
I vaTfed 81 W ] | 39 9HI-9TY % hIOT Icqel & {3t i a9isy | 2

) 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.

(i)  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.

15. (a) ‘FReh fava’ ge < gftam dfse
(b) @ fim-fi sl v, @ v, (v, > vy), Toheg @HM sl < a1 Sehr
gl % fou, tE fava & wo & &9 § yem-fogq g o ufEadd
T & foTe U (3TTeig) &ATsT | 2

(a)  Define the term ‘stopping potential’.

(b)  Plot a graph showing the variation of photoelectric current as a
function of anode potential for two light beams of same intensity
but of different frequencies, v, and v, (v, > v,).

16. (a) ORI & U cgu™ Aol qT SHehT deh Udieh SH1ST |

(b) = ewrie U fEsht GE-Ed A 991 B 1 AND e § fave foran S
2 | Tia q@g =1 3ma il | 2

A —

B —

q

t=0 1 2 3 4 5 6
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(a)  Write the truth table for an OR gate and draw its logic symbol.

(b)  The input waveforms A and B, shown below, are fed to an AND
gate. Find the output waveform.

|

t=0 1 2 3 4 5 6

I [ ——

17.  S5UqY % fe@s ¢ (S&wr) & fau @ wd (vfeg) 2 2 Sugew sl
TEIAT | SIS foh S5y & 4 I H THSAT AT Hehell B | 2

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

18. 3TR@ H TH A9 LCR TNUY G 71 @ S 250 V o Teh Giad! AT & &
TSI 2 A L=40mH, C=100 uFaMm R=50 Q7 |

faffa Sifse
() @ o a8 g fEd aiwe 3 e 8,
(i)  IRHY 1 TUEET O (Q) | 2

The figure shows a series LCR circuit connected to a variable frequency
250 V source with L =40 mH, C = 100 uF and R = 50 Q.

Determine

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

(i1)  the quality factor (Q) of the circuit.

55/2 8

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



19. (@) fovyeard (WEEia) fre g w enufa 7, sg@ Fife | 5o,
(i) T TR I, (i) THUHH JTIEI-HIC &AhA (HIE) % dR I ql
(iii) Tt T & Ak fagq-ares 9o (3.TH.T%) & AHH (ITcih)
A T, 3T FAT foham ST 8 2

(b) Tovyaurdt (urfrndier) & frelt v #, afe R & FATRY-FE H
&Th T R § g R < 9T THawH €9 ¥ Sedt S, @ a” % TH
R & 0 @i 7 ghg & 91, fava yaumr o 9i@ad Sl e @ g
T TTH SIS | 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.

20. (a) Tl dic. 91 & o0 @ I3 v @i @ Sofiser & v wfiex 1 e
T 3 | GUTiE sl e wd g9y UHier § efres faeig o=l gar 8 2
Tt & qof &9 § 7afea & S W fagy @ g 2

(b)  ToReAToq 9T & Helg UG ! WiFHfId id gY, VR o aiwefl frm o
HHT=IThd ®9 Il HH JTH TR SITaT @ ? 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 ?

55/2 9 P.T.O.
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21. 3@ H T Y 3THER T G918 BIYst ABC % @ 2w B’ q&1 ‘C° R HA:
T A +3q AAT —4q T T Z | 39 IS 1 YT @’ B | 37 @ MW &+
SR Y A T it foggq-a= o (@) afmmer (AF) 99 i) foem W o ==
ITq SHIfTT | 3
A

+ 3q —4q
B a C

Two point charges + 3q and — 4q 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

+ 3q —4q
B a C
22. IS I A @ HiGEA W 9gd e GHI dh STdieTd Al @l | i
AT B W, IGeh! 9@ AT 5 TR T < b 34 ok THT deh draiaag
HET &, AN S AR § AT Mok IS0 JAT |
(a) I T qh HIETSA BIF hT IUANT AT BTN F THST AT 8 2
(b)  3FE i Sl hI FaTg foh Tl 1 TSI Lt & ?
(¢ 10 kHz 3Tgf o Teh Ge¥ f&al (Hehd) 1 AL, 1 MHz TR
$I aEH T B AigAd & AU FRAT A1 B | 309 Uvd-Ss W
HITTT | 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.

23. (a) <Riss Tt ufmrfares & fore yor fira grar 8 2

(b) UTRR % ufmef fem & v g, et SRise & ot Traehia &
T 4 ITH il |

(¢) TS fop U omedl IRisE H, (1) INiEe & ofiR Q9 (i) INEE & A,
got &7 | Tt fomg W, grechia & S & B | 3

AT

Wﬁ%%{d@@@ld%ﬂ@ﬁﬂﬂ@f(p)%%ﬁ 3T SV

lﬁﬂ(l)%q‘qﬁﬁ Teh SASh Scad hITVT | Soideid ohl Jrach ATl oh

fesm, Suehs wivflT Ham & @ = B 2 3

(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 (E)) of an electg)n

revolving around the nucleus in terms of its angular momentum (/7 ).
What is the direction of the magnetic moment of the electron with respect

to its angular momentum ?
24. (i) Torelt eaefaea it it ‘oftwa oy’ qen ‘ord-oTy’ & St WEeRYg Wl
fafem |
(i) goSr H1 w37 28 ¥ ¥ | TW wRAF F 15 frefm 1 e
1 afeer i | fan e g fF 1 am o Sr # 75 x 1020 ) a
8 | 3
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1) Write the relation between ‘average life’ and ‘half-life’ of a
radioactive nucleus.

90
(i)  The half-life of 534St is 28 years. Calculate the activity of 15 mg of

80
this isotope. Given that 1 g of ,,Sr contains 75 x 1029 atoms.

25. (a) T Shol-Heg Thavl dal 8 frifHg qon & fowamdi = = ger
forsfua fopam SiraT B

y1=acoswt G

Yo = a cos (ot + 0),
&l ¢ o et % i heR B | gisy fR 39 AT W STEARI %
R TRET forg TR AR} s &1 91 8, 1 = 4 1) cos2 ¢/2, SRl

I, = a2
(b) 399 9} g1 foamfl safaetor & faw wid g Hifs | 3

(a) Two monochromatic waves emanating from two coherent sources
have the displacements represented by

y, =acos ot and
¥y = 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 cos2 ¢/2, where I, = a2.

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

26. TESNE W] @ gd (fiaw) @een ot & AH — 136 eV & 3R @R
s =053 A 2 | 9ieher HivT
() o ol qa fEee ¥ fgdl sufva stawen a6 IW & foau smawres

S |
) foi (q@d) SAfa s@een § T i (a) TS Ho1 3R (b) Fafm
eIl 3
55/2 12
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The value of ground state energy of hydrogen atom is —13-6 eV and Bohr
radius is 0-53 A. Calculate

) the energy required to move an electron from the ground state to
the second excited state.

(i1)  (a) the kinetic energy and (b) the orbital radius in the second
excited state of the atom.

27. (a) I, <l &1 AYfad T g1 Gioiisel Py A Py & B ol 8, 3R
39 YR Py I UIG-3787 P, <l UTNA-311 & 6° 10T ST 8 | 39 I
(0) % I f&Ift & 180° o uf@fda &M &, Py, & IRt Wehrer <t <fiorar
T uftads i g & oI we uT (3TTeE) SATST |

(b) Py 3R P, &fl9 U UH dEU Welizs Py 6 YR W1 I1al § foh Pg &
UTd-318 Py & B I ST 8 | I Py, Py @1 Py & UroTiya (Ifva)
ehTST ShI TlioraTd shEsT: I, I, AT Ig B, O hI0T 6 3R P o 39 HH ol
F1a hifoe frgeh foe 1, = 1, = 1. 3

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

and Py such that pass axis of Po 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 Py with pass axis of
P53 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.

28. (a) Tl pn Tl SR & V — 1 Aficreon =1 IeeM A & o afwy
ALY TS, AfE SRS (1) SRR S=@ ¥ 8 ad (i) weeieh
E A 8 | "wyY ° Wy hHive f Rt sre % uwdt (fefusae)
TeTero e e fohw STd & o7 39 S1fYereavTi ohl guIsy |

(b)  WeRTrreh Hehai (Rral) o d= (feeawm) o RoIT W, Bl SIS 6

HTfAfR Al Tk A9 iUy @ g wse hHifSu | 5
ST
55/2 13 P.T.O.
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(a) U n-p-n el & fore ufmer sm@ aamge, fSom Scasie-onur |fy
Iwfefyeh S=™ 0 & qT HUTEH-3NLR Ty yvaieises s&| o 7 | §ay
H gui Hifve T Zifeet # maw argehi 1 Tifd &, Icasieh 9 (Iy),
IMYR g/ (Ig) aA §UTESH a0 (Ip) HE &dt & | 398 Ged,
Ig = Ig + I &l cad HIRTT |

(b) U URUY NG gNI T hifore foh giforeer, yads 6t vifd F& +rd
AT 7 | 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.

29. (a) forelt growrR ® wufhies wd fodiae Fefert @i otied i =Tawn =t th

IRE ¥ gAY T 3 Feforal TH-gi & ST T § |

(b) BRI T HEMLY & fagra &1 3g@ HINT IR fgdfias peoft #
dieedr ol Tt Heel H dieedl o A1 UM o (ol Teh Iieh ITd
Hifore
() Tedaes Fecit qen it Fecit § WA i e & ugi §
(i) e qen fgetees Hefori # faga g s agi 7 |

(c) ST Trare i Feud (UTH) L & U T g Iieheu T &1 3g@

HIT |
(d) arfees TEBIT T Sl &9 % His ql SR fARGT | 5
SPCH
55/2 14
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oTq sl Th B I TS [ 3 3TN 3Eeh! Ul R 3 | SHehT Ueh {80 o1q & U

garr By (fr) & g w fiferd () 2, ot g og &1 aftfer w foem

AR | Bg h B 7 2 | 39 © & v R T IAR A 7 | B A FOH

318, T o g ° ORI & 3TN g o THAA o a8 | Toh 3T, THEAH

Jrach &9 B, Taa foemm 2, fSraeht foon o 6t goia o1 & Tmea 2 |

(a) Bg H NG fagq-aws 5@ (3.W.0%) a1 forq g/ & foiv & =
Id HINT |

(b) g U IfE forga g qen Iufedq grahiT 89 & HROT, T W TE A7
o o 9T (W) qen feen & fore e st gme il |

() 358 ©F &l AN % oY Tawaes Itk % T ueh s5steh W HIvT | 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.

55/2 15 P.T.O.
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30. (a) U fog o%q ! FhEl WA oiF & AT @1 T 8, (GF &1 a1g
WHWn:njnl)ﬁH%aWWﬁWﬁWﬁRl
TAT Ry & | ©F I Jom qe ot fEfl goe W oT9ac o SR TR <hl
foRtutl =1 Wl gRIid g & 1 Tk aTdioreh Sldferes STH T |
389 TRt Taal @i < e ‘Tie-He g I i |

(b) T IHATA ¥ < QI 5o shi Fshdl TISATE 3T9H § SR & | 0¥ <

9Tl I IS 1-55 8 | H 1 BIH gl 20 cm B % AT &F &
ge3} shi Tshdl FIsAT 1 W 1A HINT | 5

HAYAT

(a) Torel stuadi gqiaRis grI, g feord forelt a&q w1 widfors @1 QoA
foTe weh AmifeRa foRtor 3@ sATsT |
afe 38 qeeh g wif<w wfafers o= W sHar 7, @ SEhT staE
FHdT < T weh =i SYedad iU |

(b)  Torefl sToad giaeieh & g1 i@l i BT gHAl S AMHA 105 cm @ |
T i ! BlRE gl gEL OiF | 20 AT 7 | Al Iaf=m ufdfers s W
AT &, T GIERIeh o HRUT ol SEHT 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.

55/2 16
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MARKING SCHEME
SET 55/2 (Compartment)

Q.No. | Expected Answer/Value Points Marks | Tot
Mai
1. With increase in temperature, the relaxation time ( average time between successive 1
collisions) decreases and hence resistivity increases.
Alternatively:
Resistivity p (= nezlr ) increases as T decreases with increase in temperature. .
2. v :g where v is speed of electron 1
Alternatively:
[Fz| =|F| 1
3. Radio, Television (Any one) 1 1
4.
> a
Incident ,\
planewave !
*F
\ 1
> -
S
\ S
Spherical wavefront
1
5. Line B Yo
Since slope (g/V) of B is lesser than that of A. Yo 1
5. V4= v 1 1
me
7. A has positive polarity 1 1
8. Modulation Index is defined as the ratio of amplitude of modulating signal to the 1 1
amplitude of carrier wave i.e.u = i—m
e
Flux through S; Yo
Flux through S Y
Ratio Yo
Flux throuah S, with dielectric median Yo
Flux through S; , &, = g Vo
Flux through S, , @, = Q:ﬂ = BE—Q VA
Ratio of flux = 1:3 Ya
NN rhannao in flirv thrnininh Q. with dialactric madiinim incida tha enhara Q. %) 2
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10.

Let P be the required point at a distance x from charge q
a1 (29
" 4me,x = 4me, (d — x)

Rlr

d
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

Formula 72
Substitution and simplification
Result Yo
P
- .' °
q X 71 —2 q

Yo

Yo

Yo

Yo

Yo

Yo

Yo
Yo

~
rg

~ o~ I +r

Get More Learning Materials Here : & m

OR
(i) Work Done 1
(i) Orientation 1
(i) We have W = f:z 1d6
1
=W = [ pEsin0do 2
= pE|—cosO]*
- _’; p[E I 1
(i)~ 7 = PE sinf for 6 = 22’ T IS maximum 1
Alternatively:
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11.

a) Difference between electromagnet and permanent magnet 1
b) Properties of material (any two) Yo+ Y2

a) An electromagnet consists of a core made of a ferromagnetic material
placed inside a solenoid. It behaves like a strong magnet when current flows Yo
through the solenoid and effectively loses its magnetism when the current is
switched off.

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

b) Properties

I.  High permeability
ii.  Low retentivity Yo+
ii.  Low coercivity (Any two)

12. Formula 1

Substitution and Calculation Yo
Result Y

_ 6.63 X107 3% 1
9.1 x10731x2.2x108

=3.31 x 10?m 1

13.
One difference between ¢ and V Y

VI Graph Ya
Determination of ‘r’ and & 1

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

emf terminal voltage
1) Itis the potential difference 1) Itis the potential difference
between two terminals of the cells between two terminals when
when no current is drawn from it. current passes through it. Y2
2) It is the cause. 2) ltis the effect.

(Any one) or any other relevant difference

\4
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14.

(1) Statement of Biot Savart’s law 1
(i) Expression for magnetic field Yo
(iii) ~ 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 =t [T

41

73

.- _ Mol
(i) B.— o
Field lines

Yo

Yo

15.

a) Definition of stopping potential 1
b) Diagram / Plotting graph 1

a) The minimum negative potential, applied on the collector plate, that makes
the photocurrent zero, is called the stopping potential.
b) v, >v,

Photoelectric
current

; [Saturation current

v ' ¥
oz Vo1 O Collector plate potential —»
<+—— Retarding potential
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16.

a) Truth table for OR gate
Logic symbol for OR gate
b) Output waveform

Yo
Yo

a) Truth Table

0
1
1
1

=l L= =N =]
= k=N =N [=]

b)

Output waveform

Logic symbol

W) = —— -

t=0 1 2

|

Lh
N -
~J -

Yo+ Yo

17. .
(@) Conditions

(b) Formation of rainbow
Diagram
Explanation

Yo+ Y2

Yo
Yo

i.  The sun comes out after a rainfall.

Formation of a rainbow:

= Tha rave nf linht ronarh tha nheansar thrniinh a rafrartinn fallnwwead hyy a

Get More Learning Materials Here : &

The condition for observing a rainbow are :

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

Yo

Yo
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18.

M Formula of source frequency Y5
Result of source frequency Yo
(i) Formula of quality factor Ya
Result of quality factor Yo
. 1
() W= 7=

1
T V40 x10-3x100x10-©

=500 rad/s Or v = °2 hz
2T
- _ l E _ (J)0L
(i) Q—R\/;wQ——R

1[40 x 1073
"~ 50,100 x 10~

Yo

Yo

Yo

=04 Y2
19. — :
(@) Principle of potentiometer Yo
Reason for Part (i), (ii) and (iii) Yo+lo+ 1
(b) Graph 1

a) Principle of potentiometer:
The potential drop across the length of a steady current carrying wire of uniform
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
ii.  The area of cross section has to be uniform to get a ‘uniform wire’ as
per the principle of the potentiometer
/ 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
cells as otherwise no balance point would be obtained.

b) Potential gradient K :%
= the required graph is as shown

Get More Learning Materials Here : & m @&\ www.studentbro.in
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20.
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(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
\

11

=

i1

A

O
o~

In Ampere’s circuital law, namely

B (2nr) = uyi

We have i as non zero for surface (a) but zero for surface (c)

Hence there is a contradiction in the value of B; calculated one way we have a
magnetic field at P but calculated another way we have B=0

To remove this contradiction the concept of displacement current

(ig = & % = {) was introduced
and Ampere’s circuital law was put in its generalized form namely
2. = = Ul + UoE %
5 a  HPole ™ Koo dt

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

Yo

Yo

Yo
Yo

Yo

Yo




21.

(1) Magnitude of Resultant field 2
(i) Direction of Resultant field 1

(i) Magnitude

1 3 1
—| = 21 = 3E, where E = L
EaB 4mey a? ey a?
1 4q
—| = — = A4F
Eac 4mey a

E...= j (3E)? + (4E)% + 2 (3E) x (4E) x (- %)

= J9E2 +16 E2 — 12E?

1 V13
—EVi3=—11
Amte, a?
(i) Direction
|Eqg| sin 120°
tan « =

|Excl + |Eqgl cos 120°

Yo

Yo

Yo

Yo

Yo

3E X V3
_ /2 _3EV3 x2
4E+3E x—(3)  2%5E
_ L (3V3
X = tan T 1
22.
(a) Reason 1
(b) Any two values Yo +15
(c) Determination of sideband frequencies Yo+

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

(a) The ultra high frequency em radiations, continuously emitted by a mobile
phone, may harm the system of the human body.

I\ CirtAr Anita chAnie




(©)

The side bands are

(Ve + vmdand (v, — v,)

or (1000 + 10)kHz and (1000 — 10)kHz
1010 kHz and 990 kHz

Yo

Yo

23.

(a) Difference between a solenoid and a toroid
(b) Derivation of the relation B=pynl
(c) Magnetic field (i) inside and (ii) outside

Yo+ %

(b)

(c)

(a) A toroid can be viewed as a solenoid which has been bent into a circular shape 1

to close on itself

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

B(2mr)= u,NI

NI _ . .
B =u, Pl u.nl (n =no. of turns per unit length of solenoid) 1,

For the loon 1. Amnere’s circuital law aives
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Yo

14
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Also at point Q, we have B;(21tr3) = to(Ionciosed)
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:0
% B3=0

OR

Derivation of the expression for magnetic moment 2%
Direction of magnetic moment Yo

We have u = iA

e.v 2

T omr’

evr

m
- —-el

2m
The direction of /i is opposite to that of [ because of the negative charge of the
electron.

Yo

Yo
Yo

Yo

Yo

Yo

Yo

24,

-

(i) Relation between average life and half life
(i)  Calculation for activity 2

) A Life 7 = —L2
(|) ve.reTge ifer =—=
(i)  Activity = AN

_0.6931

X 15 x 1073 x 75 x 102° year~1
1125 x 0.6931

x 107 year—1

= 2.81 x 1018yr~1or = 8.81 x 1019571
[Note: There is a misprint in this part of question. Award last 1 mark of the
second part even if the candidate attempts.]

Yo
Yo

25.

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

(a) Derivation of the result I = 410c052% 2
(b) Conditions for
constructive and Y
destructive interference Y

(a) The resultant displacement is given by :
y=y1t+Yy




. R? = a%(1+ cos?¢p + 2cos ) + a’sin?¢

=2a? (1 + cos ¢) = 4a®cos? %

~l=R?*=4 azcoszg =4 Iocoszg

For constructive interference ,

cos% =1
For destructive interference ,

T
cos%= 0 or §=(2n+1)zor¢=(2n+1)n

1 or §=nﬂ or ¢ =2nm

Yo

Yo

Yo

Yo

26.

(i) Formula Yo
Energy in the first excited state Yo
Energy required Yo

(i) Kinetic energy Yo
Orbital radius (Formula and Result) Yo+

(i) For the hydrogen atom
1

a. |E,| « —

-13

—°=-3.4eV
c. + Energy required =[ - 3.4 - (13.6)eV] =10.2 eV

b. . Energy of first excited state =

(i)
a. Kinetic energy = |energy of 1st excited state|
=34eV
b. Orbital radius in nth state &< n?
=4x0.534

=212 4

Yo

Yo
Yo

Yo
Yo

Yo

27.
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(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

N

—> A




(b) I;= Light transmitted by P,

I3= Light transmitted by P; = I, cos?f
I,= Light transmitted by P, = I3 cos?(8 — )

Alternatively , (Award mark to student who indicates correct value of

1, I, and I3 by making a diagram)

o 12 = 13
I, cos?B.cos?(8 — B) = I,cos?p
0=p

Also I, =1,

or

I, 1, cos?B.cos?(0 — B)
cos?0 =1
~8=0"0orm

Therefore g =0°0or

Yo

Yo

Yo
Yo

28.
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(@) Circuit arrangement of p-n function in
Q) Forward biasing
(i)  Reverse biasing
VI characteristics
Explanation
(b) Circuit diagram
Explanation

Yo
Yo

Yo
Yo

(a)

@an tmeter(V)

™~ ‘

L1
P n

Milliamnmeter
(mA)

ﬂ/[ Swilch

Forward biasing

() Voltmeter(V)

WA

I-.

P

|
|
n
)
Microammeter
(ra)

| Switch

N

Reverse biasing

Thna

N7/l AlhAavanbaviabian Ava Aldbatinad i Acvin Ak~ b A

Ihaddan s

ocnrene €

LN PN

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

I (ma)

F

100 —
80 —
60 —

40 — Vot 1y
20 —
100 BIG E‘rl[} 4ICI 20

| | 1,
o] 5204060810 'V
Br H

10 —
20 —
30 —

I'pa)

(b) The circuit diagram, for the photodiode, is shown here.

A Y
u
— @
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
photodiode.

Yo

Yo

Yo
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(@) Circuit diagram 1
Description of current formation 1
Deductionof I, = I, + I, Yo

(b) Circuit diagram 1
Working 1%

a) The circuit diagram is shown here

IB
)," B
e )
WA E Vee= <L v
Ta e
@ Ve
VHB VHE
1
The emitter-base junction, being forward biased, the majority charge
carriers (electrons), from the emitter, flow into the base region constituting
the emitter current(ig)
The base region, being very thin, only a (very) small fraction , of these
charge carriers, swamps the holes present in the base region resulting in a
(small) base current (I). 1
The majority of these charge carriers, are attracted by the (reverse biased)
collector. These make up the collector current(/.).
It is clear, therefore, that
Ig =l + Iy b,
b) The circuit diagram, of a transistor, working as an amplifier, in its CE mode,
is shown here.
—l
R(,‘
SE
Vee 1

If a small sinusoidal voltage is superimposed on the dc base bias by connecting the
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29.
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(a) Schematic arrangement 1
(b) Principle of a transformer Yo
Obtaining expression
. Vi_ Ny
() v, 1
.. Vi_ I
(i) i 1
(c) Assumptions (any one) Y5
(d) Two reasons for energy losses Yo+
a)
E—'z:::!r— w
7 +— 5 2
d = 2
] = D 3
&l - )

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 _ % . ﬂ = ﬂ
ez_Nldt/ Zdat N,
or

on_nN

= 1)

(ii) But for an ideal transformer V,1; =V,1,

w .,

= (2)

From equation (1) and (2
Vi_N. _
V, Ny L
c) 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
(Any one)

d) Reason due to which energy loses may occur
Flux leakage/resistance of the coils / eddy currents / Hysteresis (Any two)

Yo

Yo

Yo

Yo

Yo

Yo

Yo +Y2




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 = 2
=~ change of magnetic flux
dp = B. dA = BdAcos0°
= B n{?
Period of revolution T
(i) Induced emf e = Bmé?/T = Bmft?v

. _ & mvBf?

(ii) Induced current in the rod, | = e
[Note: Award 2 marks if the student derives the above relation using other
method.]
b) Force acting on the rod, F = I¥B

_ TvB2¢3

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

Yo
Yo

Yo

Yo

Yo

Yo

P=FU Y
nvB% 3 v
= Y
R
30. .
a) Ray diagram 1
Derivation of lens maker’s formula 2%
b) Calculation of radius of curvature 1%
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m, r,

Yo
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R,
T,
n
C
A
N, & N,
f”fﬁ"x
- ' T
7 | T
-"'ﬁff e i . -\-\--\E-\-\"""—\-
(J-f. L B :-'-i . D [ &) *I

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 e WL e (i)

V1 u R1
For refraction at ADC

My m_mamy i

Adding equation (i) and equation (ii)

ng Ny 1 1
" u (n; n1)(R1 Rz)

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

11 1

v u f

1_( D 1 1
a1 - (1 1\

ucnrene €9

Yo

Yo

Y2

Yo

Yo

Yo
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2 Yo
= 0.55 X =
R
R =055 %x2%x20=22cm 1
OR
(@) Labelled ray diagram 1%
Derivation of expression for magnifying power 1%
(b) Determination of total magnification 2
a)
S Objective f S5 > Eyepiece
——__ o - 1%
- = I LA
.".V."III
[Note : deduct ¥ mark if not Iabélled]
Derivation
Magnifying Power
_tng . B &
T 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
m= L Jo b,
fe h
_f 2
_ fe
b) Given
fo+ f =105 ,f,=20f, o
20 f, + £, = 105
105
ﬁg = H =5cm s
fo =20 x5=100cm 2
L fo _ 100
s~ Magnificationm = —=——= 20 1
fe 5
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